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Ahrle.  H.     Caro's  acid  ;  Synthesis  and  formula  of 363 

Aigner.  F.     See  Dynamit  A.-G.  vorm.  Nobel  und  Co 329r 

Akerlund,  G.     Gas  producers  (P)  ^87 

Aktiebolaget    Baltic  Separator,    and    J.    V.    M.    Eisberg. 

Butter  ;  Manufacture  of (P)    lo7r 

Aktiebolaget  Elektrometall.     Furnace  ;  Electric for  treat- 

ing  ores  (P)     ■■  ■■ 1^""- 1**"' 

Iron  steel,  and  other  metals :  Electric  production  of . 

and  fum.i.cs  therefor  (P)   <>** 

Aktiebolaget  Separator.     Beet  juice  ;    Defecation   of  crude 

(P)  806 

Centrifugal  machine  (P) •  ■  • .  • ■  •     236r 

Separating  solids  from  liquids  ;   Centrifugal  apparatus 

tor (P) '^-  *■**' 

Sep.irator8  :  Centrifugal (P)   •  ■  ■  •   \]00 

Strainer  ;  Continuous (P)   ,••••■:•.■   356.  ISOSr 

and   A.    J.    Ericsson.     Drying;    Centrifugal   machme   for 

(P)  "*r 

Aktiebolaget  Swedish  Nitric  Syndicate.    See  under  Swedish. 
Alba  Manufacturing  Co.     Sef  Moffatt,  A 318 
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Albahary,  J.  M.     f'licoa  and  iluuiilati' ;  Oxiillc  acid  In . .     738 

Alli.rt .  C.  A.  J.     OH  ;  PutiBcotlon  of  wasto (P) 944 

Albert,  E.     PrintiiiKi'latos;  Production  o( (P)    1063 

Albirt.  R.     Soils  ;  Aridity  of 4S2 

Albvrtl .  A.     VotjL^sluni  suits  in  ri-8itluiil  liquors  from  tartaric 

acid  niunufat'turt' :  ICxtraction  of (Pj 1313 

Albcrti.   R.     Slags  and   burnt  pyriti's  containing  Iron  and 

barium  ;  Treatment  of (P) 1249 

Albon.   I.,   and    W.   R.   Parlter.     llrc-brlcltB ;   Manufacture 

of (P)     244 

Albrccht,  M.  and  K.     "  ErdOl  und  >cinc  Produltte ;    Das 

" 880 

Albrigbt.  O.  S.     Dniversity  training  of  InduBtrlal  chemist*. . .     1T2 

Alcock.  F.  H.     Antimonium  mtlnfturatiiiti 913 

Copper    and    bras^i    Indut^tries ;    t'bemUti*'    relation    to 

tlio .     Discus-iion    589 

Alders,  H.,  and  A.  .SUIilcr.     Eiectro-anolj-ticol  precipitations 

and  separations 917 

L<'ad  phosphates     834 

Aidridiie.  \V.  H.     S«McNab.  A.J 149 

Aiefeld,  K.     Halov'iia  ;  Determination  of gravlmetricaUy 

by  silver  nitrate    1*13 

Alexander.  F.  \V.     Disinfectant :  Eleetroly tic 004 

and  others.     Unstable  solutions  (bleaclunA  liquors,  &c.) ; 

Treatment  of (P) 139 

Alexander,  J.     Colloid  chomistr>'  and  some  of  Its  teclmical 

aspecte    280 

Alexandrow.  \V.     Sulphites,  sulphates,  and    thiosulphates ; 

Detection  of 138 

All-Colien,  E.  S.,  and  others.     Electric  cables;  Manufacture 

of (P) 715 

Allaire,  H .     See  Di-svaux,  L lOOlr.  1001 

.\llan.  F.  M.     (linker  for  making  Portland  cement ;  Manu- 
facture of (PI    245,  245r 

Allan.  J.     Jasmine  flower  wax.     Discussion    227 

and  J.  Richmond.     Melting  bitumen  material,  pitch,  &e. ; 

Boilers  for (P)     974 

S«  RodcUffc,  L.  G 227 

Allen.  O.  W.  J.     Beer  and  otiier  fermented  liquors  ;  Manu- 
facture of (PI    1217 

Water  and  otlier  liquids ;   Means  (or  lUtering  and  nra- 

ting (P) 540 

Allen,  W.H.     Metal  salts  ;  Formation  of (P)     204 

.\Uendorf.  A.  and  W..  and  J.  Rudeloff.     Explosive  containing 

trinitrotoluene  for  shells,  torpedoes,  etc.  (PI   43r 

Allcrs,  R.     Set  FrUnkel,  S 071 

Allgem.     ElektxicitAts  Ges.     Nitric   oxide ;     Concentration 

of (P) 9;i7 

Pumps  ;  Centrlfngsl (P) 15 

Alllot,  H  ,  and  G.  Gimel.     Cider  apples  :  Washing 1098 

Alllott,  J.  B.,  and  A.  M.  Pliilps.     CntrituKal  mmiiines  (P)  . .   1077 

Raising  sewage  or  other  liquid  by  air  pres.siire  (P) 489 

.\Usop,  T.,  and  others.     Dyeing  apitoratus  (P)     510 

.41sberg,  C.  L.     Gualaeum  reaction  ;  The 44 

Alsop,     \V.     K.     .\rid-d''terminatifin    in    tannery    liquors; 

Gelatln-liematJn  method  of 721,  844 

Chestnut  wood  ;  .Vriulysis  of 484 

.\ltolnxiiirre,  M..  and  J.  Zubillaga.     Sugar;  Production  of 

(PI 321 

AlUchul.  J.     S«  Act.-Ges.  f.  Anllinfabr 1273 

Aliuuinium  (Jo.  of  America  and  others.     Alumina ;  Manu- 
facture of (P)    «00,  1249 

Alumina  :  Recoverv*  of  soda  In  manufacture  of (P)  .   1249 

Alumina;  Removal  of  siliea  in  monufaeture  of (P)  1249 

Aluminium  and  it.s  aiiriys  :  Making  castings  of (P)..     428 

Alvar™,  J.     Iron  or  chromium;  Passivity  of in  acid 

solution  371 

Alvarez,  P.  y.     Vanadium  :  Rapid  determination  of . . . .   1202 

AlTcrstone,  Lord .     Cbejnistr)'  and  the  law 921 

Alvord,  E.  H.     Filter-press  ;  Power (P) 3&7r,  592r 

Alway.  F.  J.,  and  R.  M.  Pinckncy.     Soil  nitrosen  of  Ne- 
braska prairies :   Relation    of    native    Teguminuus 

plants  t« 1283 

Amtx-rg,  R.     Electric  steel  funiaces  :  f'hara<'teristics  of 

in  nlatlon  tu  dcoxidatlon  and  desulphurlsatlon 208 

Amberger.  C.     Set  Paal.  C 1&«,  157 

Ambronn,  H.     Cement  ;  R'>cr>-stalllsation  and  formation  of 

colloids  during  the  setting  of SeC 

American  Air  Lii|uelvlng  (  o      See  Ploce.  J    F 522r.  9.TO.  957 

Amerlran  Baet.rialii  d  Ic  rtlliier  Co.     Fertilisers  (P)     ilir 

American   (ireular    L-sun    Co.     Electroplating  proci-ss  and 

apparatus  lor  hollow  articles  (P) S72f 

American  Cyonamide  Co.     See  Peacock.  8 1261 

American  Dynainite  Co.     Ste  BrlgKs,  F.  J 1168 

American  Eleetrie  Furnace  Co      .5s*  Hay,  J.  A 1046 

American  Iron  and  Steel  Alloys  Co.     Sm  Carpenter,  P.  R.    . .     794 

American  Maliogany  Co.     See  Hall.  W.  A 3(18.  T98, 10S7,  1260 

Amerlran  Phosphorus  Co.     .SM  LaodU,  G.  C 989 

American  RedurtL.n  Co.     .S«  Rendall.  G.  F.  .207.  470.  1043.  1206 
American  Reduction  and  ReOnIng  Co.     St*  Vtvnoa,  O.  B.   . .   114t 
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American  Steel  and  Iron  Co.     See  Carpenter,  » .  R 26 

American  Steel  and  Wire  Co.     See  Huxley,  H.  M 1141 

American  Sugar  Refining  Co.     See  Pool,  J.  F 488 

Amrricus  Electro  Uermatic  Co.     See  Dion,  L 800 

Ames,  W.  V.  B.     Cement  ingredient  (P)   712 

Amies,  J.  H.,  and  Amies  Asphalt  Co.    Mastic  (or  paving  (PI 

984,  1319r 

Ammon,  P.     Paper  pulp  in  French  West  Africa 1219 

Ammonia  Cyanide  Ens..  Co.     See  Mosher,  I) 247 

Andersen,  A.  C.     Molasses  ;  Determination  of  sucrose  in 805 

^ndersen,  N.     See  Pelet-Jolivct,  L 651 

Anderson,  W.  C.     Tea  manufacture the  withering  pro- 
cess      1238r 

Teas  ;  Factors  that  constitute  value  in 285 

Andfa,  L.  E.     Acaroid  resin  ;  Red 802 

Andorfl,  C.    Gases ;  Registering  apparatus  (or  analysis  of 

(P) 1008 

Aodouord,  A.  and  P.  Wines  of  Loirc-lnffrieure  ;  Free  tar- 
taric acid  in 1217 

.\ndrejew,  P.     Petroleum  from  Tschimion  ;  Analysis  of 197 

Andrew,  J.  U.     See  Edwards,  C.  A 1138 

Andrews,  L.  W.     Potjkssium  iodide  ;  Absence  of  iodatc  from 

commercial 1033 

and  H.  V.   Faxr.     Arsenic  ;  Volumetric  determination  of 

small  quantities  of 493 

Andrlik,  K.,  and  J.  Urban.     Beets  of  liigh  potash-  and  low 

so(la-content 1154 

and  others.     The  Hyros-Rak  diffusion  process  in  1908-9    ..     949 
Angel,    H.    R.     Ores :    Reduction   of   complex   sulpliide   or 

other (P) 798 

Anglo-French  F.  and  S..  Ltd.,  and  J.  B.  Edwards.  Explo- 
sives (P)    221,  222 

Antisell,  F.  L..  and  W.  S.  Higgins.    Copper ;  Apparatus  fur 

refining (P) 1091r 

Antoine,  V.     Effluents  ;  Purification  of  trade (P)    1220,  lS23r 

Antoni,  W.     Vinegar  ;  Manufacture  of (P) 901 

Apparatebau-Ges.  "  Kohn."     Evaporation  of  liquids  (P)..   1243 
AppeUus,  W.,  and  F.  Merkel.     Willow  bark  ;  Valuation  of 

by  von  Scixroeder's  hydrometer  method 211 

Appciquist,  G.  S.  A.     Plastic  masses;  Casting (P) 615 

Arabol   Manufacturing   Co.     Colloidal   organic  substances ; 

Treatment  of (P)  211,  996r 

Starch  ;  Treatment  of (P) 213,  537r,  996r 

Arbnckic,  A.  J.     Filter-press;   Continuous (P) 130 

and  A.  Osborne.      Filtering  api>aratus ;    Rotary (Pi     130. 

195.  465r,  465r,  786r. 
Separating  crushed  ores  and  other  sohd  matter  from 

liquids  (P) 356,  357r,  1043 

Ardern.  E.     Textile  fibres  ;  Relation  between  absorption  of 

dyestulfs  and  of  moisture  by .     Discussion 189 

See  Fowler,  G.J 740 

Arends,   (•.    "  Arzncimittcl   u.   phonnateut.   Spczialit&ten ; 

Ncue ••   75S 

Arhle,  H.     Caro's  acid    080 

Arledt«r.  F.    Soaps ;  Manufacture  of  solutions  of  resinous 

(P) 317 

Armitage  and  Ibbetson,  Ltd..  and  others.     Paper,  cardboard, 

etc.  ;  Glazing (P) 1061 

Armstrong,  G.  A..  A  Co..  Soc.  ..\non.  Ital.  Armour  plates 
and  otlier  articles  of  steel  or  its  alloys  ;  Cementa- 
tion process  for  making (P)    ..146,  843r,   943r,  1143r 

Furnace  for  cementation  of  iron  or  steel  objects  (PI  26,  31&r, 

in46r 

Armstrong,  n.  E.     Industrial  feilou-ships.     Discission     888 

Armstrong,  J.     Coke  oven  (PI  614r 

Furnaces  for  obtaining  zinc  and  lead  (P) 839 

Armstrong,   S.     Aerial   infection  In   breweries ;   Action   o( 

ffght  on 104 

Brewing,  distilling,  Ac.  (P)    436r 

Amdt,  K.     "  Koiioidc  ;  Die  Bedeutung  der (.  die  Tech- 

nik  " 331 

and    W.    Liwenstein.     Calcium    chloride ;    Solutions    o( 

lime  and  sllirn  In  fused 1124 

Amdt.  fc.     Air  or  gas  ;  Testing (P) 1323 

Pyrometers  ;  Air (P) 300r 

Amdts,  J.     Hydrogen  peroxide  ;  Making  durable  solutions 

of (Pi   474r 

Arnold.  C.     "  Chemie  ;  Repertorium  der "       753 

Arnold,  J.  M.     Gas ;  Production  of  homogeneous  combus- 

Ublc (P) 788 

Amoldi.    H.     See  Deutsche  Vcrsuchsanstalt  f.  Ledcrindus- 

trle 1321 

Arpin    and    others.     Bread    making ;    Mechanical    Icneaders 

In 809 

AlQuembourg.  H.     See  Grouvelle.  J 784 

Amooo.  C.     Ljird  :  Dutch 36 

Petroleum  ;  C<ilnur-reactlon  of 83 

Arrhcniiis,  S      "  Chemie  ;  Theorien  der "  763 

Int4Tna*innal  C<ingT»-ss  proeeedtngs 582 

Arsandaux,  H.     Bauxite  ;  Composition  of 654 

Anem.  W.  C.     Conductors  ;  Manufacture  of  reinctur)- 

(PI 197 
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Aschan,  O.     Isopinene  :  Constitution  of 852 

Ascher,  E.     See  Semmler,  F.  W 813 

Aschoff,  K.     Lead  water-pipes ;  Action  of  imptire  surface- 


379 


Ascoli.  A.     Iron  :  Solution  containing in  a  masked  con- 
dition (P) 85-lr 

Yeast :  Medical  preparation  from (P) 913 

Yeast  preparation  suitable  for  hypodermic  injection  (P)     491r 
Ash,  H.  W..  and  Warren  Bros.  Co.     Still  for  crude  bitumin- 
ous products  (P)   468 

Ashall.  T.     See  United  Alkali  Co 424 

Ashby,  S.  F.     Rum  ;  Fermentations  in  the  manufacture  of 

Jamaica 900 

Ashcroft.  A.  G.    Measuring  the  air-  or  gas-supply  to  engines 

and  furnaces 195 

Ashcroft,  E.  A.     Electrolj-tic  and  electrothermal  industries  ; 

Influence  of  cheap  electricity  on 27r 

"  Electrothermal  and  electrolytic  industries  " 753 

Asher,  T.     Montan  wax  ;  Purification  of (P) 468 

Ashton,  C.  H.     See  Balme,  J.  W 1194 

Ashton.  F.     Dyeing  and  printing  (P) 1195/ 

See  Calico  Printers'  Assoc 519 

Asliwell,  J.  H.     Dyeing  hanks  ;  Machine  for (P) 137r 

Ashworth.  A.     Reducing  agents  ;  Manufacture  of  and  print- 
ing with (P)     88,  833r,  1032 

Askenasy.   P.     Electrodes  of  magnetic  iron  oxide  ;  Manu- 
facture of (P) 1045 

and  M.  Mugdan.  Diclilorethylene  ;    Sfanufacture    of 

(P) 746r 

and  C.  Ponnaz.     Silico-thermal  experiments 25 

and  others.     Ethyl  alcohol ;  Electrolytic  oxidation  of 

to  acetic  acid 1266 

See  Just,  G 1317 

Aso,  K.     Manuring  with  dicyanodiamide     1054 

and  T.  Y()shida.     Phosphoric  compounds  ;  Mannrial  values 

of  various  organic 1053 

.-Vssadii.^,  S.     Plastic  substances  ;  Manufacture  of  non-inflam- 

niiible (P)  671r,  1001 

Assoc.  Portland  Cement  Manufacturers.     "  Portland  cement ; 

Everyday  uses  of " 264 

Aston,  J.     See  Burgess,  C.  F 1134,  1134, 1135,  1201 

Atclierson,  R.  \V.  H.,  and  W.  Siddall.     Flue  dust  in  blast 
furnaces  ;  Precipitating  and  preventing  formation  of 

(P) 314 

Atenstadt.  P.     See  Beythicu,  A 39 

Atkins,  D.  J.      Exhibition  of  apparatus  (New  York  Section).     827 
Audibert.  A.  W.      Pai>er  pulp  from  plants ;  Manufacture  of 

(P) 1323 

Augustin,  1.,  and  others.     Retorts  (P) 695 

Aueiistin.     Hungarian  fir  resin   1147 

AuUl.  S.  M.  J.     Chloroxylonine  from  East  Indian  satinwood .     624 
and  S.  S.  Pickles.     Extraction  apparatus  for  plant  pro- 
ducts, <S-c 627 

Ault  and  Wiborg  Co.     See  Hochstetter,  R.  W 879 

Austerlitz.  A.     Oil  seeds  :  Pressing (P) 430r 

Austerweil.  G.    Bomeols  and  isobomeols  or  their  esters  from 

piuene  ;  Preparation  of . (P)   41,  960r 

Camphor  ;  Manufacture  of (P)      745r 

Rubber  or  caoutchouc  :  Regenerating  and  devulcanising 
old and  extraction  of  rubber  from  raw  ma- 
terials (P) 1051r 

Terpene  series  ;  New  method  of  isomerisation  in  the 624 

Austin,  J.     See  Johnson.  A.  M 1154 

Avis.  B.  D.     Coloration  process  (P)   1049 

Awalow,  J.     Copper  ;  Electrolytic  refining  of (P) 208 

Axelrod.  S.     Rubber  ;  Determination  of in  soft  rubber 

goods   994 

Aylsworth,  J.  W.,  and  Edison  Storage  Batterj-  Co.     Storage 

battery  electrodes  :  Active  material  for (P)     . .   1257 

and  Fireproof  Products  Co.     Chlorinated  compound  and 

apparatus  for  utihsins  chlorine  (P) 360 

Fireproof  material  (P) 363 
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Bab6,  J.  L.     Calamines  ;  Calcining  and  enriching  poor 

(PI    1044 

Bacchus,  T.  W..  and  Du  Pont  de  Nemours  Powder  Co.     Gela- 
tin-dynamite :  Machine  for  packing (P)  1007 

Bach,  A      TiiTosinase   386 

Bache-WUjr.  C.     Wood  pulp  and  process  for  making  same  (P)     381 

Bachfeld  und  Co.     Pipette  :  Dropping (PI 1066 

Bacon,  C.  W.    Halogens  in  organic  compounds ;  Determina- 
tion of 164 

Bacon,  F.  R.     See  PhiUips,  W.  A 148,  989r 

Bacon,  R.  F.     Abaca  fibre  :  Tensile  strength  of 880 

Balao  resin  ;  Philippine 906 

Blumen  halsamilern  ;  Philippine 906 

Lantara    camara 906 

Lemon-grass  oil ;   Philippine  — —  .....,,,.:,..!!!.!!     906 


Bacon,  R.  F. — cont. 

Manila  elemi  ;  Philippine 

Rubber  vine  ;  A ..., 

Ylang-ylang  oil ;  Pluhppine 

and  V.  Q.  Gana.     Mangrove  swamps  of  the  Philippines . 

Bacovescu,  A.     Aniline  ;  Action  of  potassium  hydroxide  on 
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and  E.  Vlahata. 
and  lead ; 


Chromium,  copper,  nickel,  cobalt,  zinc. 
Indirect  volumetric    determination   of 


1080 


918 

Badm,  A.     Su  Bunet,  P 1193 

Badische  Anilin  und  Soda  Fabrik.  Acetaminoanthraquinones  ; 

Preparation  of (P) 933 

Alkaline-earth  cyanides  ;  Saponification  of ■  (P) . . . .     243r 

pAminodiazobenzene  and  its  derivatives ;  Preparation 

of (P) 86 

Ammonia  ;  Manufacture  of (P)  243r.  309 

Anthracene  derivatives  (Pi    7917',  977r,  1309 

.Antliracene  dvestuffs  (P)  ISr,  ISr,  1357-,  305r,  305r,  651r  832r 
933r,  975.  977r,  977r.  977r,  1310r 

Anthracene  dyestuifs  :  Manufacture  of  vat (P) . . . .     595, 

832, 1310 

Azo  dvestuffs:  Manufacture  of (PI....    304.  361r  361r 

469.  650,  832,  S32r,  933r,  977r,  977r.  1083r.  1121r,  1190 

Azo  dyestufls  soluble  in  water  ;  Manufacture  of (P)     698 

Benzene  hydrocarbons  :  Purification  of •  (P) 790 

Bleaching  agent  and  its  use  for  bleaching  leather,  glue, 

feathers,  and  straw  (P)     535 

Bowking  material  which  has  been  dyed  or  printed  with 

vat  dyestuffs  (P)    89,  423r 

Carbosylic  acids  from  corresponding  aldehydes  ;  Prepara- 
tion of  negatively  substituted  aromatic (P) . . . ,     933 

Chlorotoluidine-sulptionic  acid  and  azo  dvestuffs  there- 
from (PI 832 

Colouring  matter  suitable  for  use  as  a  pigment  or  lake ; 

Manufacture  of  a  - — -  (PI   198r,  210,  613r,  1029 

Cyanide  and  cyanamide  :  Manufacture  of (P) 657r 

Decolorising  product  composed  of  sodium  hydrosulphite 

and  zinc  dust  (P)  ^ 1087 

36 


519 

935 

137r 

137 

1190 


1.3-Diaminoanthraquinone  ;  Derivatives  of (P)  .  . 

Dyeing  and  printing  ;  Producing  green,  olive,  and  brown 

shades  in (PI     

Dyeing  ;  Production  of  resist  effects  and  resist  pastes  for 

vat (PI 

Dyeing    with    siilphide    dyestuffs ;    Producing    reserve 

effects  on  fabrics  in (PI 

Dyeings  ;  Production  of  orange (P) 

Halogen-anthraqmnones  :  Manufacture  of (P)   .... 

Hvdrosulphites  ;  Manufacture  of  alkaU (P)  90,  309,  310r. 

310r 

Hydrosulphites  ;  Manufacture  of  anhydrous (P)    . .   1034 

Hydrosulphites  :  Manufacture  of  soUd (P)    ....  139,  310r 

/3-Hydroxythionaphthene     and     a->S-diketodihydrothio- 

naphthene  and  dyestuffs  therefrom  (PI    . . .' 238,  517r 

Indigo  dyestuffs  ;  Leuco-derivatives  of  ^~ —  (P) . .    596r.  9iZr 

Indigo  ;  Manufacture  of  polvhaJogen  derivatives  of 

(P) 975,  1030r 

Indigo  white  :  Manufacture  of  stable 238 

Indigos  :  Manufacture  of  halogenated (P)   1120 

Naphthalene  and  formaldehyde :   Preparation  of  con- 
densation products  from (P) 431 

Nitrates  :  Preparation  of  solid from  dilute  nitrous 

gases  (P) 656 

Nitrites  ;  Conversion  of into  nitrates  (P)     884 

6-Nitro-3-chloro-l-amlnobenzene    and    its    -4-sulphonic 
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with  water  (P)    1198.  1249r 

Nitric  acid  from  calcium  nitrate  ;    Preparation  of 

(P)      365,  982r,  1033 
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IP)  1007 
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Chonowsky,  B.  F.     Ricinoleic  acid  ;    Derivatives  of ■  . .  1093 

Chorier,  L.  M.     See  Soc.  Franf.  de  la  Viscose 307r 

Chouchak,  D.     .See  Pouget,  1 261 

Christensen.  J.   H.     Colour  photography  ;    Manufacture  of 

colour  plates  or  screens  for (P) 491,  492r,  1224 

Clulsty,  C.    Funtumia  dastica  latex  ;    Coagulation  of  533 

Churchill,  C.     Classifiers  or  separators  lor  material  of  different 
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Chtu-chward,  J.     Steel  alloys  (P)    207r 

Steel ;  Manufacture  of  alloyed (P)    207r 

Steels  :    Heat-treating  and  quenching  alloyed (P)  715r 
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547,  625 

Ciuffo,  G.     See  MameU,  E 745 

Claassen,  H.    Sugar  juice;  Quantity  of  non-sugar  precipitated 
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See  Fothergill,  H 785 
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Claussen,  E.  E.     Milk ;    Apparatus  for  concentrating  
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Pinene  hydrucliloride  :     Produclion   of  solid  and 
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H57 
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Cocksedge.  A.     See  Firman.  W 707 
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from  slag  ;  Manufacture  of (PI  244 
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,P)  1204 

lolfettl,  G.     Cuprous  oxide  in  copper ;  Determination  of '313 

I'oOignler.  C;.     Kauri  copul ;   .Solubility  of 430 

Vamislies  ;  Progres.s  in  manufacture  of  oil 720 

See  Tcrrissi',  H 1060 

Cohen,  E.     Tin;  Infectious  disease  of 1139 

Zinc  and  calcinm  sulphates ;    Influence  of  pressure  on 

solubility  of 981 

Cohen.  S.  H.     Fat  from  dadap  seeds     1259 
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Coleman.  J.  B.     Sre  c|.>wcs.  F 1069 

CoUn.  A.     fier  Prudliomme.  M H7.  Son 
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of in  molybdenite 1042 

CoUin,  F.  J.     Ammonia  from  coal-gas  ;  Recovery  of (PI     1027 

Coke  ovens  ;    Quenclung  device  for  horizontal  (PI     466 

Collins.  ('.  O..  and  C.  A-  Stevens.     Copper;    Extraction  of 

from  ores  (PI 528 

Metals  ;  Extraetiiiri  .il from  ..r.  s  (PI     528 

Collins.  .M.     ■•  Woollen  and  worsted  spiuniiiR  "    75a 

CoUosa^us.  H.     Oimeut ;  Manufacture  of (P) 24r 
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llelen»     829.  1115 
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Commenial  Products  Co.     Plastic,  elastic  sulxtanrcs  ;  Hanu- 
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Cle.  iiour  la  Falir  ({<■*  (  onipteur.  •I  Material  dUsiin  a  h  liaz 

(laolie  ;    Apparatus  lor  g-nerattng  (Pl    147 

Cie      Franc     di     I'Au  tyltne    diss'ius.     Mi  tals ;    .Soldcrinu 

(Pl 890 

Cle.  Franc,  pour  I'Exphiltatlon  de*  Proc.  Thomson-Houston. 

Incoudeiicence  electric  lamp  fllamenta  (Pl Ilg8r 

Mctollie  conductors  of  high  resistance  ;  Refractory 

(Pl 30Sr 

Cle     Frant-    de    la  Lampo    f:aiicllo.     Incaadescvace    lamp 

filaments ;  Manulacture  of (Pi  1080 


PAOE 

Cle.  Franc,  de  I'Oione.   Liquids ;   Purification  of  by 

ozone  (PI   957r 
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milk  ;  Production  of (PI    999 

Cie.  du  Uaz  do  Lyon.     Gaseous  fuels  ;  Treatment  of (P)    197r 

Cie.  U«n.  des  Aclers.     Converters  (P) 1090 

Cie.   Ind.   des   .\lcools  de  TArddche.     Al>8orbent  material : 
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Absorbent  mat^'rial  for  molasses.  <tc.  (P) 1023 

Sulphurous  acid  ;    Recovery  of from  solutions  (P) 
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sugars.  Ac.  (PI   998r 
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bagassi- ;  Production  of (P)   257 

Cie.  Internat.  La  Norgine.     Sec  Herrmann.  E 425r 

Cie.  des  Mines  de  B6thunc.     Sand  :   Consohdating and 

rendering  it  woter-tight  by  cement  (PI    142 

Cie.  Paris,  de  Couleurs  d'Aniline.     See  Meister.  Lucius,  und 

Brilning. 
Comp.    Luz   .stearlea.     Sti'iirine    candles ;     Manufacture    of 

from  bicnyba  nut  (Pl     251.  1094r 

Condo-Vlssicliiii.  G.     Aloe*  from  .Sicily     440 

Cone,  W.  H..  and  Coal  Prmlucts  and  Power  Co.  Gas  ;  Manu- 
facture of (P)    647 

Connor.  C.  C.     See  Electrolytic  Alkali  Co SI.  988 

Connor.  .T.  H      Fertiliser  ;    Slanufacture  of  ■  (PI     ....   1054 

Consolidierti-    .\Ikuli-Werke.     Potji.A.-;ium    salts ;     Remttving 

magnesium  chloride  from  solutions  of  crude  (P|  119N 

Consortium  f  Elektrocliem.  Ind.     Electrodes  of  magnetic  Iron 

oxide  ;  -Manufacture  of (P) 84U 

Hydrogen  ;  Manufactiu-e  of (P) 1314 
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Constam.  E.  J.     Fuels ;    Determination  of  volatile  matter 

in  soUd B92 

and  E.  A.  Kolbe.     Fit-coals ;    Destructive  distillation  of 

;!U3 
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e  fotomccchaniche ;      Euciclopedia  pratica  per  le 

" 763 

Continental  Rubber  Co.     See  Hunlcke.  F.  H 995 

Continuous  Zinc  Furnace  Co.     See  Johnson.  W.  M.  Oil.  1090.  1206 

Conway.  J.  M.     See  McDonough.  R.  N 877 

Cook.  E.  B.     Blast  furnace  (P)  1140 

Cook.  F.  C.  Creatinine  :  Factors  which  influence  determina- 
tion of 737 

Cooke.  R.  C.  U.     Gold  e.xtraction  In  Rhodesia 142 

Coolldge.  W.  1).     Electric  C(»nductors  suitjtbic  as  lamp  flla- 

menis  ;  llcfractor>- (Pl 117.  715 

Coombcs.  F.  N.     Cane-sugar  juice  ;    Relation  between  added 

water  j>cr  cent,  on  cane  and  dilution  of ....     102 

Cooper-Hewitt  Electric  Co.     Se»  Potter.  H    N 28 

Cooper-Key.    \.     Explosion   at  the   Blackbcck   gunpowder 

factory    1064 

CooU'.  A.  H.     .S«  BayUss.  T.  R 146r 

Copaux.  H.     iletatungstates  ;    Nature  of .  and  existence 

o(  rotatory  power  in  crystals  of  potassium  mcta- 
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Coppctti.    SUk  fabrics ;    Analysis  of  natural  and  artificial 

305 

CtHiui'nlle.     C.     Rubber.     leather.     <£c. ;      Cementing    and 
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Cordonnier-Wlbaux,   A.   C.     Artificial  silk ;     Production  of 

(Pl 1084 

Corualba.  (i.     Milk;    Methods  of  detecting  watering  of 738 
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Eijdmau.  F.  H.     Evaporating  apparatus  (P) 691r 

EUles,  S.     See  Fischer,  0 790 

Kiuhurn,   A.     Eugenol-  aud  isoeugenol-acetamide ;    J?-sub- 

stituted  aminomethvl  compounds  of (P) 491 

Phenols  ;  Alkjlation  of 813 

See  Boehringer,  C.  H..  Sohn 1223r 

See  Meister,  Lucius,  und  Briining 42r 

Eisenberg,  A.     Kwass  ;    Production  of  (P)    901,  1218r 

Eisenhiitten  Akt.-Ver      Basic  Bessemer  process  (P)    840 

Eisenreich.  K.     Montan  wax  ;    Composition  of 991 

Eitner,  W.     Pine  liquors  ;    Formation  of  active  lactic  acid 

in 665 

Tanning  materials  ;    Extraction  of 100 

Eitorfer  Tiirkischrot-Stiickfarberei.     Dyeing  close  and  heavy 

pieces  wth  Turkey -red  (P)     1194 

Ekedahl.  M.     See  Beskow.  K.J 996.  1055r 

Ekele>',  J.  B..  and  A.  L.  Tatum.     Gold  ;    Electrochemistry 

of  the  solution  of in  potassium  cyanide 478 

Ekenberg,  M.     Fuel  from  peat 511 
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Elektrostahl  G.  m.  b.  H.     t^rman  silver  and  other  copper- 
nickel  alloys  ;    Preparation  of  (P)    801,  801 
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Ellis,  C.     Cement  cUnker  ;   Burning (P)    524 

Iron  and  steel ;   Manufacture  of (P)    247 

and  ElUs-Foster   Co.     Cement  cUnker ;    Manufacture   of 
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Ryder,  H,  and  L.  C.  Wilson.     Air  ;  Composition  for  purifying 

(P).... 105r 

Ryley,  A.  B.  "  Chemistry  for  public  schools  ;  Practical "  1107 
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Baani.  E.     Set  Knoll  und  lu 383r 

Sabatier,  P.     Fatty  acids  ;   Converting  lliiuid  Intci  solid 

tP) 317 

Methane,  or  mixtures  of  hydrogen  and  methane  ;r  Manu- 
facture 111 (P) 879,  876.  in27r 

Petroleum  and  illuminating  oil ;     Treatment  of  crude 

(P) 974 

and  A.  Mailhe.     Methyl  alcohol ;  Action  of  metallic  oxides 

on 814 

Sabcrsky,  K.,  and  E.  Adier.     Electric  hardening  furnace. . , .     429 
Sabrn7.4^s.  .1.,  anil  G.  Guerivc.     Hordenine  sul[iha1e  ;    Tliera- 

IKUtic  value  of 38 

Saechatin-Fabr.  vorm.  Fahlberg,  List,  und  Co.    Nitrobenzene  ; 

Manufacture  of (P) 1118 

See  List,  R 814 

Saclier,   1.    F.     Sulphuric  acid ;     Precipitation  of  as 

barium  sulphate  in  solutions  containing  chloride, . . .    1068 
Sachs,     K.     Sugjir    analysis;     Unification    of    clariflcal  ion 

iiieihiids  in 1065 

and    H      KantiTowIcz,     Indigo;     Action    of    Griguards 

reagent  on 694 

Sackctt.  J .     See  FenncU.  B.  T 1204 

Sackett  Plaster  Board  Co.     Plaster,  cement,  etc. ;    Mixing 

wltJi  water  (P)   24r 

Sadikow,  W.     Oxalic  acid  ;  FarmaUon  of from  gclatln- 

ona  substances     1097 

Soger,  J.     Tannins  analysis  ,   The  SSeisa  Immetsion  rrfracto- 

roetei  ana .'.34 

SaUlord  and  Wchrung.     Sul|>burousacid  ;  Conversiuo  of 

into  sulphurtc  aeid  m  sugar  Juices,  Ax 1215 
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SaUlard,  E.    Sugar  beet ;  Composition  of  the 725 

Saito,  K.     Molasses  rum  in  Japan 35 

SaklatwaUa,  B.     Sec  Kroll,  A 693 

Salamon,  A.  G..  and  Exploration  Co.     China  clay  ;  Prepara- 
tion of- (P) 709,  1130 

and  others.     China  clay  ;  Purification  of (P) 885 

See  Hood.  J.J 1081 

Salkinson.  A.    Slimes  treatment ;  UtiUsation  of  waste  heat  in 

605 

Salkowski,  E.     Invertase  of  yeast 951 

Salomon,  S.     Incandescence  gas  mantles ;    Manufacture  of 

(Pi 16 

Salpetersaure-Ind.-Ges.       Btstilling  and  concentrating  liquid 

mixtiures  ;  Simultaneously ■  (P) 691r 

Electric  flame  arcs  in  series  :   High-tension (P) . . . .   1046r 

Furnaces  ;    Electric for  treating  gases  or  gas  mix- 
tures   (P) 715,    1046r.    1317 

Nitric  acid  :   Manufacture  of  commercially  pure (P)     472 

See  Pauling,  H 1257r,  1257r 

Salvaterra,  H.     Silk  ;    Weightmg with  stannic  chloride 

and  zinc  salts  (P)   1194 

Sahvay,  A.  H.     Cotamine  ;    Synthesis  of  substances  allied 

to 

Salzbergwerke    Neu-Stasafurt.      Potassium    carbonate    from 

potassium-magnesium  carbonate  ,   Producing  

(P)  

Samter,  V.    "  Chemische  u.  verw.  Industrien  ;  Iiaboratoriums- 

biichcr  f .  die "   

Fluxes  for  soldering  :    Chemistry  of ■ 

"  laboratorien  imd  allgem.   Operationen  ;    Einrichtung 

von " 

Samuel,  M.  R.  A.,  and  others.      Soap  or  mixtures  containing 

soap  ;   Manufacture  of (P) 632r 

See  Lockwood,  A.  A 839.  889,  1045r,  1143r 

Sanchez,  J.  A.     Nickel ;  Determination  of  - — —  in  presence  of 

cobalt   749 

Sandmann,  D.     Rubber  (P) 1096r 

Sandy.  W.  J.  L.     See  New  Ignition  Sj-nd 610,  661r,  1317r 

Sander,  A.     See  Schultz,  G 877 

Sang,  A.     Iron  and  steel ;   Corrosion  of 314r 

San  Gabriel  Valley  Fruit  Products  Co.     See  Sheehan,  B.J.    . .   1062 

Sanin,  A.     Nitrites  ;  Analysis  of 1248 

Sanna,  A.     Cognac  obtained  from  cactus  flgs  (prickly  pears)     255 

Sans,  J.     Colophony  ;  Colour  reaction  of 483 

Saporetti,  U.     a-Eucaine  and  /9-eucaine  ;  Distingui.shing ; 

also  cocaine  and  its  substitutes 1103 

Saporta,  M.     Emulsions  of  essences  or  volatile  oils  :  Obtaining 

by  mixing  %vith  water  (P) 1062 

Saposchnikow,  M.  A.     Cellulose ;    Theory  of  the  nitration 

of 747 

Sarrette.  A.     Electric  pile,  with  zinc,  lead,  and  three  neutral 

liquids  (P) 248 

Sarthou,  J.     Milk  ;   Presence  of  an  ansroxydase  and  a  cata- 

lase  in  cows' 11 60 

Sato.  S.     P>-retol.  the  active  principle  of  "  insect  powder  "       101! 
Saaerbrev  Maschinenfabr.    Evaporati-r  with  Field  tubes ;  Cast 

iron •  (P) 465.  691r,  1024r 

Sauerstoff-  u.  Stickstoff-Ind.  H.ausni,T,nn  und  Co.     Formalde- 
hyde, methyl  alcohol,  and  formic  acid  ;  Preparation 

from  methane  (P) 1222 

Sauntry  Metals  Co.,  W.     Steel ;    Manufacture  of  (P)    145, 

314r, 

Sauton,  B.    Milk ;  Detection  of  added  water  in (P) 

Sauvageon,    M.     Glass ;     Electric    furnace    for    continuous 

manufacture  of (P) 1130, 

Sauvageot,  S.  J.     Mineral  grease  and  agglomerated  coke  from 

coal-tar  ;  Production  of (P) 

Sjiuverzae.  J.  M.     Nitrocellulose;  Solvent  for for  making 

threads.  &c.  (P) 

Savelsberg.    J.      Ores,    mattes.    A'c..    containing    sulphur ; 

Treatment  of ■  before  smelting  (P) 942 

Savoia.  U.     *' Metallografia  applicata  ai  prodotti  siderurgici  "  1107 

Sayre  and  Fisher  Co.     See  Macarthy,  F 591 

Sbertoli.  E.     .See  Eggenhoffner.  R 524r 

Scala.A.     SeeTraube-Mengarini.  M 857.1171 

Schaar,  A.     Elastic  composition  for  lilllng  motor  tyros,  &c. 

(P) 1150 

Schaar,  F.    See  Bergmeister,  H 843 

Sch.aarschmidt,  A.     See  Soc.  Chem.  Ind.  in  Basle 421r 

Schacht,  W.    Soda  ash  from  cellulose  digestion  ;  Causticising 

recovered 

Schacke,  F.     Manure  from  recent  eruptive  .stones  ;    Manu- 
facture of (P)  

Pota.ssium  and  sodium  hydroxides  from  recent  eruptive 

stones  ;   Manufacture  of (P) 

Scliafer.    W.     Massecuife ;    Diluting,  heating,   and  refining 

■ •  (P) 

Schftr,  E.     Alkaloid  reaction  with  hydrogen  peroxide 1163 

Schalitz,  C.  L.     Evaporator  (P) 131 

Sch4rdinger,  F.    Starch  :  Formation  of  polysaccharides  from 

by  action  of  microbes 163 
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Schargel,  L.    Filter-press  elements ;  Packing  for iPj 299 

Schauli,  G.     Electric  batteries  iP) 1045 

Electric  batteries  ;  Depolariscrs  for (P)    988 

Sehaumann,  H.     Phosphoric  acid  ;  Determination  of in 

organic  substances 1067 

Scheele,  T.  E.     See  Caro,  N 724,  939r 

Scheer,  C.  F..  und  Co.     Gases  and  steam  ;   Separating  liquid 

and  dirt  from (P) 610 

Scheitlin.    E.     l-Phenyl-2.3-dimethyl-4-dimcthylamino-5- 

pyrazolone  (P) 1006r 

l-Phenvl-2.3-dimethvl-4-sulphanunopyrazolone  and    its 

salts  (P) 1006r 

Schell.     Tanning  analysis  ;  Use  of  nickel  basins  in 896 

Schelle.     Tellurium  ;  Preparation  of  pure 714 

Schellmaun.  W.     Rubber  ;  Manitmt from  German  East 

Africa   

Schenimann.  W..  and  J.  Bromi.      Furnace  for  treating  metals  ; 

Electric (P) 

Schenck.  R.     "  Metalle  :  Physikahsche  Chemie  der " 

Tetranitromethane  ;  Preparation  of (P) 

Scherbius.  A.     Reactions  between  gases  ;  Preventing  decom- 
position of  reaction-products  in (P) . . . 

Scherfenberg  und  Prager.      Condensing  and  absorbing  acid 

vapours,  e.g.,  nitric  acid  ;  Apparatus  for (P) . . . 

Schering,  Chem.  Fabr.  auf  .\ctien  vorm.  E.     p-Aminophenol 

anil  methyl-;'-aniiiioph*nol ;  Separation  of (P) 

7^-Aminophenols  ;  Aralkyl  derivatives  of  substituted 

(P)    1104 

Bomyl  oxalate  from  pinene  ;  Preparation  of (P)  108.  220r 

Bromoisovaleric  ester  of  borneols  (P) 42r.  1006r 

Camphor  from  borneols  ;  Manufacture  of (P) 864 

Camphor  ;   Manufacture  of  sticks,  tablets,  and  filaments 

of (P) 814.  lOGSr 

Cerium  compounds  of  phenols  ;   Preparation  of (P) 

1221.  1269r 
H.vdrogen  in  organic  substances  ;    Catalytic  agent  for 

fixing  or  hberatmg (P) 1222 

Pancre.as  preparation  suitable  for  treating  diabetes  (P) . .     442 

Photograpliic  papers  :    Silver  salt (P) 110,  llOr 

(  Serum  for  neutralising  the  action  of  typhus  aggresine  (P)     675 

j  Silver  and  albumose  ;  Basic  compounds  of (P) 1062 

Toning  photographs  green  by  vanadium  ;  Solid  prepara- 

I  tion  for (P) 1274 

'    Scherpe,  H.     See  Degen  und  Kuth 32r 

I    Scheurer,  A.     Fabrics;  Steaming  of 701 

Schidro\\itz.  P.     Indiarubber  ;  Structure  of  crude 6 

Malt ;  Proteolytic  enzyme  of 1157 

and   H.    A.    Goldsbrough.     Indiarubber   and  indiiirubber 

solutions  ;  Viscosity  of ;  strength  or  "  nerve  " 

of  crude  rubbers 3 

Schiessl,  R.     Iron  ;  Reducing  the  carbon  content  of  cast 

(P)   145 

Schiller,  R.     See  Bauer,  R 471 

Schilling,   J.     Incandescence  electric  lamps;    Filament  for 

(P) 467 

Sciiimmel.   C.     Crape-Uke  effects  on  cotton   fabrics :    Pro- 
duction of (P) 363 

Schimming,  G.     Gas  generators  (P) 1187 

Schirm,  E.     Alununiura,  chromium,  and  iron  ;   Quantitative 

precipitation  method  for 1008 

Schirp,   H.     Dyeing,   bleaching,    &c.,   textiles :     Apparatus 

for (P) 792,  1312r 

Schittenhelm,  A.     See  Abdcrhalden,  E 1057 

Schleich,  C.     Chloroform  ;  SoUdification  of (P) 814 

Schlenk.  O.     Xeroform  (bismuth  tribromophenol) ;    Deter- 
mination of  bismuth  in 1273 

Schlichting,  E.     *'  Brewers ;    Practical  points  for  practical 

and  H.  Winther.     Yeast  cells  ;  Staining  methods  for  deter- 
mining dead 807 

Sec  Wyatt,  F 733 

Schimpf.  H.  W.     "  Volumetric  analysis  ;  Itlanual  of "  . .     629 

Sehloesing.    J.    J.    T.     Calcium    phospjiat*'.    magnesia,   and 

potassium  chloride  ;   Obtaining simultaneously 

(P) 242 

Hydrocliloric  acid  ;  Manufacture  of from  magnesium 

chloride  (P) 242 

Scliloss.  A.     See  FUrst    (lUido    Donnersraarck'sche    Zunst- 

seiden  u.  Acetatwerke 671 

Sclilossberg,  I.     Silica  bodies  ;  Manufat;ture  of  acid-  and  fire- 
proof    (P) 1200,  1200r 

Schmatolla,  E.     Furnaces  ;  Gas-lired  shaft (P) 611 

Furnaces  ;  Reverberatory  and  like (P) 314,  1307r 

Kilns  for  burning  limestone,  <iolomitc.  Ac.  (P) 658 

Kilns  with  geiierator-gas  tiring  :  Shaft (P) 467r 

Kilns  ;  Gas-lired (P) 416 

SchmatoUa.  O.     Crcsol  soaps  :  Valuation  of  solutions  of 380 

Schmelzer,  P.     Furnaces  for  metallurgical  purposes  (P) 427 

Schmid,  H.     Dyehig  and  printing  ;    Producing  green,  olive, 

and  brown  shades  in  — ~—  (P) 88 

See  Boehringer.  (J.  H..  Sohn 1212 

Schmid  frdres.     Silk ;    Degumming,   bleaching,  and  dyeing 

(P) ; 1031 

Schmidt,  A.    See  Mcistcr,  Lucius,  uudBiUning 18r.  421r,  421r. 

517r,  977r 
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Sclimidt,  E.     See  Ruszkowski.  B 1080 

Schmidt,  1'.  L.     Nitric  acid  ;  Manufacture  nt (P) 937 

Sclimidt.  M.     Kartlienwatc  Klazes  ;  Lradless 600 

Schiiiidt.    M.    K.,   and   H.    C.   Jones.     Solvents   containing 

slycerul ;   tnuduitivity  and  viscosity  of  mixed 856 

Sclimidt,  P.  U.     tias  producer  (P) 131,  196 

Schmiedt,  E.     Gas  purifying  apparatus  (P) 1027 

Schnutt.  P.  A.,  and  O.  Alirens.     Albumin;    Drj-ing (P)  437r 

Schmitz.  >[.     Igniting  comiKisitiuns  ;  Manufacture  of (P)  1007 

Sclmiitz  nnd  Co.     Camphor  ;  Manufacture  of (P) 161r 

Schmiiclier,  W.     Fat  extraction  apparatus  (P) 317 

Schneider.  C.     See  Gar}-.  M 1250 

Schnieder.  E.     Alloy  tor  armour _plat««,  Ac.  (P) 79Br.  1091r 

Sleek  ;  Treatment  o( (P) 988r 

Schneider,  G.,  and  E.  Abrcseh.     Copper  ;  Extraction  at 

from  ores.  Ac.  (P)    1266 

Copper  ores  ;  Leaching (P) 1043 

Schneider.  H.     Disinfectants  ;  Manufacture  of (P)  ....  lOSr, 

1000.  1061r.  llOlr 
Sclmcidor.   J.     Wool  or   other  animal   fibres  and  fabrics ; 

ModifyiuB  tlic  slirinking  proiierties  of  — —  (P) 510 

Schneider,  W.     Cheiroline,  an  alkaloid  from  walltlower  seeds 

106.  1164 

See  Leuclis.  K 106,  905 

See  llabe.  P 641 

Schneider  et  Cie.    Steels  for  armour  plate,  &c. ;   Treatment 

of (P)    608.  609r 

ScluUtzler,  J.     See  Henri,  V 954 

Schoeller,  \V..  and  W.  Sclirauth.  Jlercury  derivatives  of  fatty 
acids  ;  Preparation  of  salts  of and  the  anhy- 
drides (P) 543.  1222 

Schoellkopf.  J.  F.     Dvistulfa  ;    Manufactiiie  of  coal-tar 

in  the  United  States 696 

and    Schoellkopf.    Hartford,    and    Haona    Co.     Cement; 

Waterproof (P) 1132 

Schonberger.  F.  P.     Calorific  value  of  gases  :   Determination 

of  till (P) 261r 

SchSnftld.  r.     Top-fermentation  systems  ;  German 809 

and  J .  Dehnicke.    Stoute ;  Presence  of  yea.sta  wliicli  produce 

8econdar>-  fermentation  in 900 

and  W.  Rommel.     Beer  yeast  contaminated  with  lactic  and 
bacteria ;    Action  of  pasteurising  temperatures  on 

961 

SchOnmann,  M.    Liquids ;  Introduction  of  gases  into (P)    874 

Schoflcld.  E.     See  CaUco  Prmters'  Association 201 

Schofleld.  J.  A.     Wool;    Absorption  of  moisture  by  . 

Discusiiion 1022 

SchoUScholl,  E.    See  Stadler.  F 890,  988r 

Scholt.  II  .  and  Kautsclnikgcs.  SchOn  und  Co.     Caoutchouc, 

gutta-percha.  Arc  ;  Production  of  pure (P) 720r 

Schoop,  M.  V.    Aluminium ;   Flux  for  autogenous  welding 

of (P) 661r 

Aluminium  objecte  ;  Welding  or  melting (P) 28 

Aluniiniuni  welding 607 

Schorr.  K.     Ci>ppcr  bhui-famace  gases ;   Power  from  363 

Schou,  E.     Butter  manufacture  (P) 379r 

Cooling  apparatus  for  IJnids  or  semi-Uoids  (P) 1048 

Soap  ;  Manufacture  ot (P) 482r 

Schrade,  J.  L.     Evaporating  liquids:  Apparatus  for (P)    131 

Schrauth.  W.     See  Sch.  «;llor,  W 543.  1222 

Schreiber.  O.     linpregnatiag  material  resembling  rubber  for 

millboard.  textlUi.  Ac. ;    Manufacture  of  (P)  468 

Schreincr.  O.,  and  .M.  X.  Sullivan.    Soil  fatigue  caused  by 

organic  compoDnds 486 

See  D'Ans.  J S21 

Schreyer.  F.     Copper  oria  ;   Basic  converter  process  for 426 

Schroeder,  A.  F.     Sherardising  apparatus  (P)   1205 

Schroeder.   C.     LImo :    Continuous   manufacture   of   finelv- 

powdered  slaked (P) 524 

Schroeder.   H.     Phoephntc ;    Preparation  of    citrate-soluble 

(P) 102 

Schroder.  K.     Iron  ;   Effect  of  copper  on  tlic  Zimniermaim- 

Kclnhardt  method  of  titrating 110 

Thiocyanlc  acid  ;   Determination  of volumetrically  1066 

Scliroeder,  W.  G.     Bmulsinns  ;  Preparation  of (P) 78 

Schrocter,  C.  F.,  and  J.  F.  Mill.     Coke  oven  (Pi 645 

Schryver,  S.  B..  and  U.  Lessiiig.  Disinfectanto :  Physico- 
chemical  method  for  comparing  the  antiseptic  value 

of W 

See  Ilucbanan.  G.  S 322.  OSe 

Schubert.  L.     Starch  In  barley  ;  Saccharificaticn  and  polarl- 

metric  deterniinutinn  of 487 

Schllle.  K.     See  Casa'Ua.  L..  nnd  Co : 47nr 

Schiller.  H.     3te  Marcusson.  J 648 

Schuki'tT,  A.  A.     Oxidation  ol  organic  compounds  (PI 383 

Schulte.  W.     Antimony  ;   Separation  of from  solutions 

of  tliioantini'Hi:iti's ' . . . .  646 

Schull' -Steinhers.  H.     Ilrieks  fr"m  clay  ;    Moulding ■  in 

tilt  dr>-  stale  (P) 10S7 

Sobultbess,  W.     Quicklime:   Slaking (P) ••..  248.  622r 
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Schulti.  G.  and  J.  Illlirer.     n-Propylbenzenc  in  coal  tar 1188 

and  E.  Hartogh.     n-l>ecanc  in  coal  tar 1188 

and  E.  Herzleld.     PseuJocuiiiciie  in  coal  tar 1188 

and  O.  LOw.     o-Nitro-p-cresoi ;  Behaviour  of towards 

sulphuric  acid 303 

and  A.  Perl.     Naphtha;  Constituents  of  solvent 1188 

and  A.  Sander.     Coal  tar  ;  Ethylbenzene  and  other  con- 
stituents of 877 

Schultie.  C.  W..  and  Clarine  Co.     Water  :    Compound  for 

purifying  (P) 1220r 

and  H.  K.  Perry.     Water;   Purification  of (P)  438,  1323r 

Schulz,  F.     .Mineral  oil ;    Eeflning  by  the  dry  process  1118 

Rosin  oil  acids 895 

Schulic,  E.,  and  C.  Godet.     Carbohydrates  of  plant  seeds 1056 

Schumacher,  M.     Lime  mixtures  wliicli  can  be  cast:    Pre- 
paration of (P) 1261 

Schumacher,     W.     Itlast-furnace     dust :      Manufacture     of 

briquettes  from (P) 889.  104  5r.  1206r 

Iron  ores;  Briquetting  fine  spathic  or  other (P)  798, 1143r 

Schumann,  A.     Nickel ;    Electrolytic  determination  of  43 

Schuster,  B.     "  Petroleum  oder  Elek-trizitat  ?     Betraebtigung 

z.  Beleuchtungsfrage." »<61 

Scliwalbc,  C.  G.     Cellulose  hydrates  ;  Chemistry  of 218 

Hydrocellulose  ;  Production  of by  sulphuric  acid . .     210 

Ttupentine  oil  recovered  in  making  sulphate-cellulose  ; 

Improving  the  odour  of (P) 861 

Vegetable  fibres  ;  Chemistry  of 743 

Schwanenberg,  E,  and  A.  Kiiiiie.     Artificial  stone  ;  Harden- 
ing   by  carbon  dioxide  (P) 245r 

Schnaninger,   V.     Elevating  liquids  by   means  of  gaseous 

fluids  under  pressure  (P) 235,  691r 

Schwartz,    E.    H..     and     Kroeschell     Bros.    Co.     Crucible 

furnace  (P) 247 

Crucible  furnace  ;  (Jasgenerating (P) 207 

Schwartz.  M.     Indigo  dyeings  ;  Discharging (P) 202 

Schwartz.  Y.     Photographic  paper  (P) 492  r 

Schwarz.  F.     Mineral  oil ;   ICxaniination  of for  fatty  oil     468 

Petroleum  oils  of  dilfcreiit  origin ;  Dilfercntiation  between 

467 

670 


and  O.  Weber.     Formic  acid  in  fruit  juices ;  Determination 

of 

Schwarz.  M.     Resins,  lacquers,  varnishes,  and  driers  ;    Pre- 

IKiration  of  tranaparent,  coloured (P) 

Sclnvcitzer,  A.     Nickel ;   Electro-chemical  behaviour  of 

Schwensen,  C,  and  W.  Lazarus.     Malt ;  Saccharifying 

(P)  

Schwenzfeier.  C.  W.     See  Cummins.  M 

Scoby-Smith.  G.  E.     (ias  producers  for  use  in  steel  making  (P) 
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Use  of  an  insoluble  vanadium  salt  fur  printing . 

Priedlander    199 

Animal  serum  ;  Production  of (P)  Deutschmann   383r 

substances;  Preserv'ation  of .     (P)  Cadoret 1219 
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Xanthnpurpurin  ;    Manufacture    of .     (P)    Meister, 

Lucius,  und  Briining 975 
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Anthranol :  Reactions  of .     Padova   912 

Anthrapyrimidoncs :     Preparation     of .       (P)    Meister, 
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dische Anilin  und  Soda  Fabrik    1190 

series  :    Manufacture   of   mcrcaptans   of  the .     (P) 
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Antlmonic  acid  ;  Determination  of in  presence  of  vaiiadic 
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(PIChatlllon     370 
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Antimony-calcium  lactate  ;  Preparation  of .     (PI  Chem. 

Werkc  SchusU^r  und  Wilhelmy   1828 

<(xldes.  sulphides,  andjoxysulphides  ;  Maimfacture  of 

from  sulpliidc  ores.     (P)  (lerniot    1316 

sulphide    in     rubber     goods ;     Dcteruiination    of : 
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BrUning    ~*- 
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Arabic    add    salts   possessina   anasthetic    properties.      (PI 
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Treatment  of : 

(PI  Wales    1255.  1256r 

(PI  Wales,  and  Carnegie  Steel  Co 660,  98«r.  12(i6r 

Treatment  of  steel  for .     (PI  Schneider  et  Cie. . .   608.  60»r 
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Edgar    493 
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Klopfer  1223 
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Covelli 1275 
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pulp  and  paper 743 

Candle  malving  macliinery.     (P)  Plumbridge 1259 

C'aiulles ;     Manufacture    of    paraffin    wax    for    .     (P) 

Finlay  1119 

Manufacture  of  stearine  • .     (P)  Comp.  Luz  Stearica 

251,  1094r 

Porcelain  mould  for  ■ .     (P)  Lewy 612 

Cane  molasses.     See  under  Molasses. 

sugar.     See  under  Sucrose  and  Sugar. 

Caoutcliouc  :    Chemistry  of  ■ .     Hinrichsen  and  others..     843 

Cultivation,  extraction,  and  preparation  of .     Frank     152 

S'C  also  Rubber. 

Cape  Colony  :  Manganese  ore  discovery  in 368 

Regulations  under  Fertilisers  Act  in 1097 

Report  of  Inspector  of  Explosives  of for  1908 961 

Campflnff  (irftorescfHs  and  its  bitter  principle.     Reeb 1164 

Carapa  Gnyanensis  ;  Oil  from .     Lewkowitsch 150 

Caramel:  Detection  of in  wine,  cognac,  and  beer.     Jager- 

schmid 376 

Carbazole  derivatives.     Ziersch 1189 

derivatives  and  dyestuffs  therefrom.     (P)  Haas 517 

derivatives ;       Manufacture     of    dyestuffs     from . 

(P)  Cassella  und  Co 697 

Carbide  electrodes  ;  Manufacture  of . .     (P)  Blackmore . .     481 

Manufacture  of .     (P)  Hartenstein  and  others 1314 

Treatment  of .     (P)  Frank 600 

See  also  Calcium  carbide. 

Carbides  ;   Manufacture  of : 

(P)  Catani 522 

(P)  Price,  and  Union  Carbide  Co 28 

Manufacture  of by  induction  heating.     (P)  Erlwein 

and  Engelhardt 249 

Carbito ;     Report   of    French    Commission    dts    Substances 

Explosives  on 221 

Carbithio-acids  ;   Preparation  of  — .     (P)  Bloch  and  H6hn  1326 

Carbohydrates  from  asparasus  ;    Two  new .     Tanret  ..     897 

Converting- •  into  hydrocarbons.     (P)  Heinemann. .   1157 

Determination  of  molecular  wt  ights  of .     Wacker . .     898 

Molecular  and  solution  volumes  of  colloidal .     Cross 

and  Bevan  806 

Oxidation  of  to  oxalic  acid  by  nitric  acid.     (P) 

Naumann  and  others  674 

of  plant  seeds.     Schulze  and  Godet 1055 

soluble  ;    Rendering  . .     (P)  Boidin,  and  Soc.  Anon. 

Amylo 34r 

of  soy.     Mitsuda 1059 

Carbon  ;    .Adsorption  of  liydropen  by .    McBain 751 

in  aliphatic  hydroxy-conipounds  :  Determination  of . 

Berl  and  Innes 546 

Amorphovis  ;   .\pparatus  for  making by  decompos- 
ing hydrocarbons.     (P)   Machtolf   and   others    482.  709r 

-black  from  peat ;  Production  of .     (P)  Smith,  and 

National  Peat  Products  Co 430 

Decolorising  properties  of  amorphous .     Pclet  and 

Mazzoli 1193 
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electrodes  ;   Manufacture  of .     Roush 609 

lor    filaments ;     Manufacture    of    .     (P)    General 

Electric  Co.,  and  Whitney 467r 

Manufacture  of  flnelv  divided  amorphous  or  crystalline 

.     (P)    GoUmert    1050 

Ordinary .     Le  Chatelier  and  Wologdine 1196 

Recovery  of  pure  from  pitch,  tar,  asphaltum,  Ac. 

(P)  Chem.  Fabr.  Lindenhof  C.  Weyl  und  Co 1119 

Suspension  of in  alkaU  metals.     (P)  Weintraub,  and 

General  Electric  Co 794 

Carbon  bisulphide  in  benzene  ;  Determination  of •■  Weiss     974 

from  coal  gas  ;  Removal  of .     Matwin 829 

from  gases  ;    Removal  of  -.     (P)  Mayer  and  Fehl- 

mann 830 

Carbon    clilorides ;     Utihsatiou    of   .     (P)    Pichon   and 

Truchelut   1273 

Carbon  dioxide  ;    Absorption  of  by  cliarcoal.     Geddes  1009 

in  the  atmospliere  ;  Rapid  determination  of .  Davies 

and  JIcLellan 232 

Decomposition  of by  the  silent  electric  discharge. 

Holt 27 

Decomposition  of  ■  by  ultra-violet  rays.     Herche- 

flnkel 963 

Fixation  of by  alcohols,  sugars,  and  hydroxy-acids. 

Siegfried  and  Howwjanz 543 

and  lime  ;    Manufacture  of ,     (P)  Thorn  and  Pryor  1087 

recorders  tor  flue  gases,  Ac.     (P)  Carr 1117 

Retort  furnaces  for  making .     (P)  Thom  and  Pryor  1125 

Separation  of from  gaseous  mixtures.     (P)  Behrens     938 

Carbon   monoxide ;     Determination   of   in   mine   gas. 

Weiskopl 1170 

Determination    of   together   with   hydrogen    and 

methane.     Nesmjelow   465 

Illuminatuig  efficiency  of compared  with  hydrogen 

for  incandescence  ligliting.     Forsliaw 786 

Pyrogenetic  oxidation  of by  contact  action.     Orlow     424 

Carbon   suboxide ;     Preparation   of  .     Staudinger  and 

St.   Bereza 107 

Carbon  tetrachloride  :  .Apparatus  for  extracting  fatty  matters 

by .     (P)  Bernard 209r 

Examination  of •.     Badchffe 229 

Use  of in  determination  of  fat.     Rammstedt 209 

Carbonaceous    materials ;     Briquetting    .     (P)     Griffin 

and  others 16 

substances;    Distillation  of  .     (P)  Parker 304r,  515, 

879,  I308r 
Carbonates  ;    Determination  of in  presence  of  nitrites, 

sulphides,  or  sulphites.     Marie 627 

Formation  of  graphite  by  action  of  magnesium  on . 

EUis 8S 

of  some  heavy  metals.     Feist  1195 

Manufacture  of  alkali •.     (P)  Ri\i6re ..599.707,937,1197 

Carbonator.     (P)  Keele  and  Rampp 971 

Carboniferous  substances.     Charitschkow  237 

Carbonising  furnaces.     {Pi  Lorenz  133 

mineral  or  organic  materials.     (P)  Pag6s,  Camus,  et  Cie., 

and  Bardy 594 

peat  and  similar  substances.     (P)  Oberbayerische  Koks- 

werke  u.  Fabr.  Chem.  Prod 1240 

rags,  Ac.  ;  Machine  for .     (P)  Fitton 934 

Carbonite  ;    Tests  with  .     Beyling   260 

Carbonophosphafes  in  milk  and  their  decomposition.  Barille     957 
Carborundum.     Baraduc-Muller    94 

CarboxyUc   acids ;     Manufacture   of   negatively   substituted 

aromatic  ■  from  the  .ildehydes.     (P)   Badische 

Anilin  und  Soda  Fabrik 933 

Carboys  ;    Crate  for  — ^.     (P)  Pinkney 510 

Carburctted  water-gas  ;   Manufacture  of .     (P)  Doherty  237 

Carburetting  liquids  ;  C^omposition  for  improving  .     (P) 

Poulain 467r 

materials  ;  Mixing  ozone  with .     (Pj  Patin 467 

Carburising  gas  :    Preparation  of .     (P)  Machlet 94 

Cardboard  :  Glazing .     (P)  Armitage  and  Ibbctson,  Ltd., 

and  others 1061 

Carlina  oxide.     Semmler  and  Ascher 813 

Carminic  acid.     Dimroth 595 

Camallite  deposits  of  St.%ssfurt.     Emslie    394 

Camauha  wax  ;    Saponification  of .     Berg 991 

Carnegie  research  scholarships.  Iron  and  St<'el  Institute    111 

Caro's   acid:  „„„ 

Ahrle »fO 

Willstatter  and  Hauenstcin 653 

Sjoithesis  and  formula  of .     Ahrle 363 

Carpets  :    Colouring  yani  for  making .     (P)  Bright  and 

Bros.,  and  Oldroyd 1311 

Dcgreasing  and  cleaning  apparatus  for .     (P)     Scott  201 

Carragheen  moss.     Hastadcn *22 

Carrot  oil.     Biehter 1222 

Carthamine.     Kamctaka  and  Perkin 1189 

Cartridge  manufacture.    Statutory  Rules  and  Orders 1327 
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Carvcnene.  C,oH,,.     Seimiilcr  108,  1278 

Inversion  o( to  isocarvcncne.    Scmmler 258 

Inversion  of  to  terpinolene.     Semmlet 441 

Carvoxime  :   A  new .     Deu»sen  and  Hahn 441 

Caryophj Uene  from  clove  oil.     Deusscn 1185 

Ciucartt  mgradn  bark  :   Prepariition  of  a  clear,  soluble  extract 

from  .     (P)  I'lnscliuck  101,  lOOflr,  1187 

Casein:    Acid  and  alkali  equivalents 'of .     Robertson..     902 

Action  oi  metliyl  iodide  on .     Skraup  and  Krause. .     950 

and  its  applications.     Richardson 137 

from  buttcmiilk  ;  PriHiuitiim  of .     (P)  Renter 250 

in  cows' niitk  ;  Volumetric  determination  of .     Hart  1099 

Hydrolysis  of ,  and  the  acids  formed.     Entreland..   1100 

Hydrolvsis  of by  hydrochloric  and  sulphuric  acids. 

Skraup  and  TUrk 488 

Leucine  fraction  of .     Lcveno  and  Van  Slykc 1100 

Manufacture  of : 

(PI  Baechler 489r 

(P)  Soncini,  and  Soc.  Esportaz  Polenghi  Lombardo     3er 

in  milk  ;  Determination  of .     Robertson 1218 

in  milk  :   Volumetric  determination  of  — — .     Van  Slyke 

and  Rosworth   1267 

Treatment  of .     (P)  Desgeorge  and  Lebreil 163 

Caseinatcs  :  Refractive  indices  of  solutions  of .     Robert- 
son       902 

Cassava  starch  from  Fiji 1265 

Castor  oil.     See  under  Oils,  fatty. 

bean  in  the  .Sudan  ;    K.xpcriraents  in  production  of .  1318 

plant ;   Paper  pulp  from  the .     Wulle  850 

seed   from    Fiji 1268 

Catalase  ;    Adsorption  of  by  colloidal  protein  and  by 

normal  lead  phosphate.     Peters 103 

in  cows' milk  :   Presence  of  a .     Sarthou 1100 

of  malt.     Van  Laer 732 

Catalysers;  Mineral .     Van  Laer 732 

Catalytic  actions  of  colloidal  metals  of  the  platinum  group : 

Paal  and  Gerum 624 

Paal  and  Roth 611 

reactions  at  high  tompcratiu-es  and  pressures.      Ipatiew     745 
Catechin  and  catechu-tannic  acid  ;   Condensation  product  of 

.     (?)    Geigy 1031 

Catechol-tannins.     Franke   1151 

Catechu-tannic  acid  ;    Converting  catechin  into  a .     (P) 

Osborne  and  others 328r 

Cathode-dish  ;  Graphit* .     Turrentine 890 

Cattle  feeding  cakes  :  Manufacture  of  sweet .     (P)  Fabre  1268 

-food  ;   Manufacture  of .     (PI  Breyer 621 

-food  from  sulphite-cellulose  waste  lyes ;  Manufacture  of 

.     (P)  Stutzer   1323 

Caustic  potash.     See  Potassium  hydroxide. 

soda.     See  Sodium  hydroxide. 
Celestine  Blue.     See  under  (^xazine  dyestufTs. 

CcUobiose  and  it.s  osone  ;    Behaviour  of towards  some 

enzymes.     Fischer  and  Zemplfn 387 

Celluloid  ;  Colouring for  photographic  screens,  *c.     (P) 

Lehner 109 

factories  in  Holland  :   ,\niyl  acetate  for 913 

films  :     .Applving  emulsions  to for  photography. 

(P)  Soc.  Civile  des  Pelliculcs  Nouvelles     109 

Flameless  decomposition  of .     Panzer 1061 

Industry  in  Japan 958 

-like  mail's  :  Manufacture  of : 

(P)  Boehringer  und  SiShne 1270 

(P)  Bnchstab 1221 

(PI  (hem.  Fabr.  Grlesheim-Elektron 1163 

Manufacture  of .     (?)  Stevens 381 

Non-inflammable .     (?)  Clement 1270 

Products  of  explosion  and  combustion  of .     Pfyl  and 

Rasenack    1001 

substitutes  :    Manufacture  of .     (P)  Story 381 

substitutes  :    Non-inflammable .     (?)  Assadas  671r,  1001 

Cellulose  ;    Action  of  oxalic  acid  on  .     Knecht 700 

Action  of  sulphuric  and  nitric  acids  in  the  nitration  of 

.     Hake  and  Bell  467.  823 

from   agaves.     Camelro 384 

alkali- ;    Constitution  of -.     Miller S7 

article :     Coloured .     (?)    MlUler,   and   Rhetnlsche 

Kllnstseidefabrik  lOOlr 

from  bagame  ;    Production  of .     (?)  Cie.  Industrial 

de  Cellulose    257 

boilers  :     Apparatus  for  causing  circulation  of  liquid  in 

.     (P)  Morterud   691 

compositions  :  Manufacture  of  stable .     (?)  Rouxc- 

ville   257 

lietcmiination  of .     Renker 1269 

Determination    of   In    cuprammonium    solutions. 

Bcrl   and   Innes    546 

digestion:    Caustlcising  soda  ash  recovered  -  from . 

Schacht 324 

Electrolytic  bleaching  f>f as  compared  with  bleach- 
ing by  blnaehing  powder.     Fraasa 380 

from  esparto  and  other  fibrous  plants  ;    .Manufacture  of 

.     (P)  Dubrot  and  I.ockhart 257 

factories  ;    Recovery  of  b.\  -products    from  soda- . 

Falk     622 

flin's  :  Treatment  and  application  of .     (?i  Brandrn- 

berger  : 851 
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lyes  ;    Purification  of  sulphite for  use  in  the  tannery. 

(PI  Kumpfmillcr  484 

■Manufacture  of .     (Pi  HoUins  and  Taylor 1270 

.Manufacture  of  artificial  fibres  from .     (P)  Dreaper  1121 

Manufacture  of  plastic  masses,  films,  imitation  leather. 

Ac.  from  .     (?)  Meyer  25T 

material :   Manufacture  of  a .     (?)  Cross  and  Briggs  623r 

mills:     Volatile  by-products  of  sulphate .     Berg- 

strom  and  I'agerlind 37 

Molecular  and   solution   volumes  of  .     Cross  and 

Bevan 806 

Nitration  of  .     (?)  CrcSpellc-Fontaine 86S 

as  a  polysaccharide.     Briggs 340 

Preliminary  treatment  of  for  industrial  purposes. 

Berl  380 

Preparation  of  soluble .     (?)  Jlarino 812.  1163r 

Prei>aration  of  wood  for  making  filaments  and 

nitrocellulose.     (?)  Opfermaim  and  others 1270 

products     from     cellulose     cuprammonium     solutions : 

Preparation  of  .     (?)   Friedricli   362.  958r 

products  :    Maiuifacture  of  resistent.  elastic  .     (?) 

Crumiiire 241r 

pulps  from  bamboo  and  rice  straw.     EnOsel 671 

Purification  of .     (?)  Whitney,  and  General  Electric 

Co 743 

Rendering  — —  proof  against  water,  acids,  tire,  Ac.     (?) 

Roberts 802 

and  rubber  :    Product  from .     (P)  Soc.  Franc,  de  la 

Viscose    844,  844r 

solutions :    Manufacture  of  : 

(?)  CrumiSre 159r 

(?)  h-riedrich 934.  980r 

Strengthening  materials  composed  of .     (P)  Eschalicr 

362,  1121 
substitute.     (PI  MiiUer,  and  Rhein.     Kunstseidefabrik  lOOlr 

!>ulphite-  ;    Determination   of  liquors  in   tanning 

extracts.     Procter  and  Hirst 293 

-8ulpliit<'  liquors :     Purification   of  .     (?)    Kumpf- 
millcr     1324 

Sulphite-waste    liquors :     Manufacture    of    cattle    food 

from  -.     (P)  Stutzer 1323 

Sulphite  • waste  lyes.     Kerp  and  WOlUer 1001 

testing  in  the  paper  works.     Vieweg  623 

Theory  of  the  nitration  of .     Saposchnikow 747 

threads     or     filaments ;      Manufacture     of    : 

(?)  Dreaper  201 

(?)  Leca>ur   880 

threads,  filaments,  ribbons,  or  films  :    Manufacture  of 

.     (?)  Soc.  Franc,  de  la  Viscose 241 

threads:    Manufacture  of .     (?)  Thiele  l:)7r 

tlireads.    ribbons.     &c.  ;     Manufacture    of    .     (?) 

Friedrich 1246 

Cellulose  acetate  :    Manufacture  of  moulds  and  matrices  of 

.     (P)  Manis-sadjian 812 

acetate :      Manufacture    of    objects    from     .     (Pi 

Schlos-s.     and     Filrst     Guido    Donnersmarck'schc 

Kunstseiden  u.  Acetatwerke 671.  I061r 

acetate  :   Manufacture  of  sheets  or  objects  of .     ( P) 

Lederer 1270.  1271r 

compounds :    Manufacture  of  in  definite  shapes. 

(?)  Lederer    1030.  1221r 

derivatives  from  viscose  ;    Manufacture  of  .    (P) 

Lilienfeld    257,  958r 

esters.     Woodbridge 1061 

hydrates.     Ost  and  We.sthofT 325 

hydrates:   Chemistry  of .     Schwalbe 216 

Cement.     (?)  .Tones,  and  Acme  Cement  Plaster  Co 426 

Behaviour  of  hydraulic  in  sea-water.     Gary  and 

Schneider   1260 

from    blast-furnace  slag :     Manufacture   of    .     (?) 

Metzger 1261 

from  blast-furnace  slags:  Manufacture  of  hydraulic . 

(?)  Grau 24 

Burning .     (?)  Eldrcd  and  others 940 

burning  apparatus  : 

(?)  Dohertv.  and  Combustion  TTtUlUes  Co 624 

(PI  Spackman 602 

clinker:    Burning  .     (P)    Ellis 624 

clinker :    Mannlartnre   of  : 

(?)  Ellis,  and  Ellis-Foster  Co 204 

(?)  Ellis,  and  Pine  Street  Patents  Co 1089 

Colouring  or  veining .     (?)  Prats 602 

concrete  ;    Changes  in  and  action  of  sea  water  on  Port- 
land   .     Potter  6 

Determination  of  free  lime  in  .     Brandenburg....     984 

Drying  ajiparalus  for  .     (?)  Bllhler  frires 24 

Effect  of  calcium  aluminate  on .     Spackman 366 

Examination  of  slag in  comparison  with  Portland 

cement.     Giiry  and  Burchartz 1250 

Hydraulic .     (PI  Spi-ncer  and  Eckel 244 

Improvement  of  hydraulic  containing  aluminates 

and  silicates      (?)  K6nlg»hofer  Zement  Fabr 24 

industry  of  Germany   885 

industry  of  the  United  States  In  1908.     Eckel 141 

Influence  of  electrol>'tea  on  the  setting  time  of  . 

Rohland   23 

ingredient.     (P)  Ames 712 

kiln      (?)  Edison     13IS 

kilns:    Firing  roUo'  .     (P)  Wilson 312 

kilns  :    RotiUT  : 

(P)  Poths 085r 

(?)  Soo.  Anon,  des  Cimenta  Francais    476 
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Cement — roml. 

Magnesia : 

(P)  Eggenhoffner  and  Sbertoli 524/- 

(P)  Ellis,  and  ElUs-Foster  Co 141 

Making watertight,  even  when  under  pressure.     (P) 

Mecke    476r,  985r 

Manufacture  of  : 

(P)  CoUoseus 24r 

(P)  Cowper-Coles    1251r 

(P)   KeUv   837 

(P)  Lesley,    Spackman,    and   others 940.  1038r 

fP)  Peacock,  and  American  Cyanamid  Co 1251 

iP)  Snvder     245i- 

(P)  Timofeefl    712r 

IP)  Tomvav-Schosberger    602 

(P)  Trembour,  and  Putnam  Development  Co.  1038,  1132 

(P)   Winslow 367 

3Ianufacture  of  acid-proof .     (P)  Kayser 984 

Manufacture  of  hydraulic  : 

(P)  Harding 141 

(P)    Potter 476r 

Manufacture  of  slag  .     (P)  Rhodin 984 

Manufacture  of  ■  from  slag  in  blast  furnaces.     (P) 

Pavin  de  Lafarge 1132 

Mixing witli  water.     (P)  Sackett  Plaster  Board  Co.     24r 

mortar  ;    Efllorcscence  on  .     TJrbach 366 

Portland    .     Merkulow    837 

Portland  :    Action  of  calcium  chloride  and  sulphate  on 

.     Spiegelberg    1131 

Portland  ;    Analysis  of .     Grimm 1131 

Portland ;    Apparatus  for   burning  .     (P)   Edison, 

and  Edison  Portland  Cement  Co 984 

Portland  :    Decomposition  of .     Muth 837 

Portland  :    Free  lime  in : 

Smith 1036 

\Vhit«    23 

Portland  ;    German  trade  in 1132 

Portland  :  Influencing  physical  properties  of by  fine 

grinding  : 

Meade 311 

Riisager    311 

Portland  ;     Le    Chateher   test   for  soundness   of  . 

Davis 795 

Portland  ;   Lime  in .     Trachler 1131 

Portland ;     Manufacture    of    .     (P)    CarriSre,    and 

Blanc  Stainless  Cement  Co 1038 

Portland  :  Manufacture  of  clinker  for  making •.     (P) 

Allan 245,  245r 

Portland  ;    Rise  in  temperature  during  setting  of . 

Hossbach    983 

Portland  ;   The  "  swelling  theory  "  of •.     Kuhl 601 

Portland  :    Water-content  of  set  in  the  course  ol 

hardening.     Nagy 658 

Portland ;     Waterproof  .     (P)    Meramec   Portland 

Cement  Co.,  and  McCormick    1037,  1132r,  1201r 

product ;  VitriBed  — .     (P)  Todd  and  others 1132 

production  and  consumption  of  Canada 710 

Production  of  moulded  masses  by  means  of  resinous  — - — •. 

(P)  Hof  and  Pieper 837 

Protecting  against  moisture  during  storage.    (P) 

Junge    24r 

Recrystallisation    and    formation    of    colloids    during 

setting  of  .     Ambronn    366 

Retardation  of  reactirity  of  CO  s'-ions  in .     Rohland     837 

Rotary  kilns  for  burning  — ■ — .     (P)  Poths 93r 

Setting  of  calcareous  hydraulic  .     Michaelis 836 

Solution  and  decomposition  of .     Maynard 1250 

Treating  stony  or  earthy  materials  for  making .    (P) 

Smidth  und  Co 984,  1038r 

Treatment  of in  a  rotary  kiln.     (P)  Polysius 1200 

Volumetric  determination  of  lime  in .     Balthasar. .     796 

Waterproof  : 

(P)  Schoellkopf  and  others    1132 

fP)  Smith,  and  Fredonia  Portland  Cement  Co...     524 

Waterproofing  paint  for   Portland  .     (P)   Edison, 

and  New  Jersey  Paint  Co 151 

Cementation  furnace  for  iron  or  steel  objects.     (P)  Armstrong 

&  Co 25,  315r 

Lowest  temperature   at   which  can   be  effected. 

Giolitti   and   Carnevali    205 

process.     (P)  Ferminne  889 

Cementitious  material:    Fixed-colour  •.     (P)  Horn 1037 

materials  ;    Manufacture  of ; 

(P)  Reed 986 

(P)  Spackman  Engineering  Co 244,  1038r 

Centrifugal  machine : 

(P)  Alliott  and  Philps 1077 

(P)  Krausch  646 

separators.     ■S-p  unier  Separators. 

Centrina  salviani  ;   Fish-liver  oil  from .     Huwart 842 

Ceramic  articles  :    Applying  metallic  coatings  to  — — .     (P) 

Sulman    and    others    523,  601r 

colours:   Production  of .     Heubach 1199 

industries  ;   "Use  of  lead  compounds  in  — — ■.     Mouzin. .     709 

industry  :   Use  of  fluid  clay  casting  in  the .     Weber     835 

masses :    Rendering  plastic.      (P)    Keppeler  and 

Spaneenberg 92 

masses  :  Treatment  of .     (P)  Keppeler  and  Spangen- 

berg     311r 

materials :     Fusing   or   refining   refractory   .    (P) 

Voelcker 795 
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objects :    Impregnation  of  .     (P)    Griinzweig  imd 

Hartmann 204r 

objects  ;    Manufacture  of  porous  .     (P)  Griinzweig 

und    Hartmann    310,  47Dr 

objects  :  Obtaining  coherent  conducting  deposits  on . 

(P)  Heller  and  Baumgartl 1315 

products  from  aluminous  eartlis  ;   Manufacture  of . 

(P)  Von  Seemen  205r 

products  ;   Kiln  for  burning .     (P)  Renard 601 

surfaces:  Reproduction  of  images  on .     (P)  Ling  and 

others   1063,  1063 

ware  ;    Gas  kiln  for  firing .     (P)  Payne 141 

ware  :    Ovens  or  kilns  lor  drying  or  firing  .     ;P) 

Meakin,  Ltd.,  and  Jackson 141 

Cereal  products.     (P)  Quine  903 

Cereals  ;    Alteration  of  by  sulphur  dioxide.      Carteret 

and  Carteret 437 

.Application  of  the  diastases  of  unmalted to  prepar- 
ing alcohol  and  "  am6."     Tanaka 376 

Change  in  composition  of  unground ■  during  storage. 

Leavitt  and  Le  Clerc  620 

Cooking .     (P)  Pampe     158r 

Determination  of  starch  in by  the  Zeiss  immersion 

refractometer.     Lalin 617 

Treatment  of  ground .     (P)  Waldmeyer 903 

Ceresin  and  paraflin  wax  ;   Quantitative  separation  of . 

Marcusson  and  Schuler  648 

Cerite    earths ;     Separation    of    thorium    from    .     (P) 

Rosenheim  and  others 1223 

Cerium  :   Determination  of in  rocks.     Dittrich 110 

Separation  of from  other  cerite  earths.       Hauser 

and   Wirth 1067 

Volumetric  determination  of  — • —  in  presence  of  other 

rare   earths.     Metzger 626 

Cerium  compounds  of  phenols  :    Preparation  of  .     (P) 

Schering    1221,  1269r 

compounds  :   Preparation  of  opaque  enamels  containing 

.     (P)  Rickmann  imd  Rappe 92 

salts  ;   Preparation  of  pure .     Neish 625 

Ceylon  :    Rubber  production  in 374 

Charcoal :    .Absorption  of  carbon  dioxide  by  .     Geddes  1009 

Adsorption  of  gold  by .     Brussow    1040 

Adsorption  of  sugar  by  animal .     Hcrzog 667 

Agglomeration  of obtained  by  distilling  olive  kernels. 

(P)  Las  Industrias  del  Olivo 932 

as  blast  furnace  fuel  in  Ontario.     Sweetzer 93 

Conversion  of  peat  int<)  small .     (P)  Roux 1116 

Decolorisins  action  of  various  forms  of .     Knecht..  700 

Determination  of  total  sulphur  in  animal .  Selvatici  1008 

Preparation  of  highly  absorbent .     (P)  Goldstein. .  1199 

Utilisation    of   wood   for  metallurgj-  in  the  blast 

furnace.     (P)    Soc.  des   Hants   Foumeaux,  Forges, 

et  Aci§ries  du  Cluli 1090 

from  vinasses  ;    Loss  of  salts  in  production  of  . 

Bauer    736 

Chaulmoogra  oil ;    Pharmaceutical  preparation  from  . 

(P)  Bayer  und  Co '. 1273 

Cheddites   containing    ammonium   perchlorate   in   place   of 

potassium  clilorate  221 

Cheese  ;    Manufacture  of .    (P)  Raguet 539 

Proteolytic  changes  in  the  ripening  of  Camembert . 

Dox  436 

Cheioroline,  an  alkaloid  from  wallflower  seeds.    Schneider 

108,  1164 

Chemical  change  ;   Influence  of  moisture  on  • ■.    Baker . .  385 

industry  of  France 547 

industry    of    Germany    547,  678,  1226 

industry   of   Hungary.     Bokor    923 

industry  of  Norway 445 

industry  of  Roumania,  1908 923 

products  :    Manufacture   of  in  grains,   flakes,   or 

powder.     (P)  Reif     802.  842r 

trade  of  Japan 964 

Chemicals  :    Tariff  commission  on 1068 

Chemistry  :  Education  and  research  in  applied .  Mcldola  554 

Evolution  in  applied ■.     Witt 920 

and  the  law.     Alverstone  921 

Chemists  :    University  training  of  technical  .     Donnan  275 

The  University  training  of  industrial  .     Heathcote  171 

Chemistr>'  in  its  relation  to  food.     Snell 49 

Chemotherapeutics  ;    Present  position  of .     EhrUch 218 

Chestnut  wood  :   Analysis  of .     AIsop 484 

Chinmey  with  acid-proof  lining  :  Tall 204 

China  :   Matches  in 544 

China  :  Application  of  metallic  coatings  to  glazed .    (P) 

Sulman  and  others 523 

Gas  kiln  for  firing .     (P)  Payne 141 

slip:  Purification  of  ^ .     (P)  Solon  and  Campbell 1088 

ware  of  low  fusing  grade  :    Manufacture  of  .     (P) 

Berdel  310 

China-clay  and  china  stone  ;    Recovering from  decom- 
posed granite.     (P)  Gaved 92 

Preparation  of ■: 

(P)  Salamon.  and  Exploration  Co 709 

(P)  Salamon  and  others 1130 

Purification  of .     (P)  Salamon  and  others 885 
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China  bean  oil.     See  under  Oils,  fatty. 

China  grass  ;  Treatment  of .     (P)  Raw  and  Orr 1103 

Chinese  eaniphnr 1272 

vegetable  tallow  [,', oqq 

wood   nil.     See   under   Oils,    fatty. 

Chinosol :  CliaractcTs  and  tests  for .     Zernik 1186 

Chloraeetie  aeid  ;    Mannfaeture  of -^ .     (P)  Imbert 1105r 

Chlorai  hydrate  ;  Denatiirid  alcohol  formula  for  making 

in  the  United  Statfs  35 

Chloralic  acids.     Hanriot   386 

Chlorat*  explosion  :    Peculiar .     Davis  329 

explosives.     Oirard  and  Laroche 492 

Chlorates:  "  Active  "  substance  in .     Klopstnck 80 

Detection  and  determination  of .     Viruili 363 

Klectrolytic  preparation  of  alkali .     (P)  Silhermann  96 

Klectrolylie  production  of .     (P)  Thielc 96 

Purification  of  .     (P)  Gartenmeistcr 21.  O.IOr 

Chlorazide.  NjCl.     Rascliig 20 

Chloride  ;    Detection  and  determination  of in  presence 

of  bromide  and  iodide.     Caven 505 

Dctoction  of  in  presence  of  complex  cyanides  and 

other  halides.     BOttcer  034 

Chlorides  ;   Action  of on  cast  iron      Canilla 508 

Klectrolysis  of  .     (P)  Marie  1092 

Electrolysis  of  alkali  .     (P)   Billitzer 884 

Electrolytic  decomposition  of .     (P)  I^vy 1125 

Manufacture  of  volatil- .     (P)  Prior 1044 

of  organic  acids  ;    Manufacture  of  .     (P)  Mcistcr. 

Lucius,  und  lirlininR  815 

Chlorinated   compounds ;     Production   of  .     (P)   Ayls- 

worth.  and  Fireproof  Products  Co ". . .  360 

ChlorinatinK  organic  bodies  ;  Process  of .     (P)  Ellis  and 

others   380 

Chlorine  ;   Apparatus  for  utilising .     (P)  Aylsworth,  and 

Fireproof  Products  Co 360 

Deacon  process.     Von  Falckonstcin 138 

Dehydration  of  moist .     (P)  Sperry 22 

from    gaseous    mi.xtures;     Separation    of    .     (P) 

Goldschmidt    24;t.    365r.    709r,    lOSSr 

and  hydrogen  :   Influence  of  gaseous  nitroncn  oxides  on 

rat.'  of  interaction  of  .     Chapman  and  Mac- 

Malion 1195 

Manufacture  of and  ammonia.     (P)  Whitchouse. .  794r 

Maimtacture  of  anhydrous from  moist  dilute  gases 

and  its  application  in  detinnini.'.     .Sprrrv 036 

prepared   from   hydrochloric  acid   and   pota.ssium   per- 

mangan.atc  :  Purity  of .     Wedekind  .and  Lnvis  424 

and  sulphur;    Compounds  of  .     Beckmann 138 

Treatment   of  liquids  or  suspensions  with  .     (P) 

During    835 

Treatment  and  utilisation  of .     (P)  Paramorc,  and 

Electro-Bleaching  O.as  Co 362 

Cldorobenzaldehydes  ;    Separation  of  o-  and  p .     (P) 

Meister.  Lucius,  und  BrUning ]08r 

Chlorobenz\1  alcohols;    .Seiiaralion  of  o-  and  p .      (P) 

Mcistcr.  Lucius,  und  Brlining  1320 

Chloroform,  ether,  phenol,  Ac.  ;    Mutual  solubility  effect  of 

-.     Fiihner ' 441 

Preparation  of  solidilled .     (P)  Schleich 814 

Chlorophenols  ;    Identifiention  of .     DcuIl'^s 327 

Chlorotoluene  sulphonic  chlorides  ;    Manufacture  of  di-  and 

tri-  .     (P)  fielpy  811i 

Chlorotoluidinc  sul|ihonic  acid  and  azo  dvestuffs  tlierefroni. 

(P)  Badischc  Anilin  und  Soda  Fabrik 832 

Chloroxylonine  from  East  Indian  satinwoo<l.     Auld 624 

Chocolate  ;   Composition  and  analysis  of .     BiHith  and 

others    (120 

Oxalic  aeid  in .     Albahary 738 

Cholera  vibrio  ;   Vitality  <.f in  artificially  infected  water 

of  Thames.  Lee,  and  Xcw  Rlvir.     Itouston 810 

Cholesterol ;   Manufacture  of together  with  lecithin  and 

a  fatty  oil.     (PI  Fischer «75r 

Occurrence  and  distribution  of  and  allied  Bodies 

in   the   animal    kingdom.     Dor<5e 373 

Cholesterol  A-bromoisovalcratc  ;    Preparation  of .     (p) 

Ch.m.  Werke  vorm    H.  Byk    1223 

Christmas  Island  ;    Phosphate  exports  from  375 

Chromammonite  ;    Tests  with  reinforced .     I!e>linK. . . .  260 

Chromates  as  colouring  matters  for  paper.     Skark 8S0 

Manufacture  of .     (P)  GIbbs 3I0r 

Chromic  add  ;  Dct<rmination  of in  presence  of  vanodlc 

acid  ond  iron.     Edgar   S61 

Chromic  oxide  ;    Red  colloidal  solution  of ,     Woudstra  834 

Solubility  of ,     Joviteehitsch •. 212 

Chromium  and  its  alloys  ;  Action  of  carbon  monoxide  on . 

Charpy    308 

Determination  of  volumetrlcally.     Bacovescu  and 

Vlahuta 918 

Determination   of  volumetrlcally   In    presence  of 

copper  and  iron      Hibbert 190 

mineral  in  Servia  :    New  .     .Tovitschitsch 246 

ores;    Production  of in  the  United  .Malfs ^39 

Passivity  of In  acid  solution.     Alvares 371 
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Chromium — eonl. 

Quantitative  precipitation  of .     tichirm 1008 

iijeparation   of from  iron,   aluminium,   and  zinc. 

Pozzi-Escot    677 

Separation  of from  manganese.     Faico 1225 

Chromium  oxid's ;    Action  of  carbon  monoxide  on  . 

Charpy    368 

salLs  ;    Dilfusion  of through  geUitin  jelly.     Procter 

and  Law 297 

Cbromogenic  organism  ;   New .     Trotman 1 238 

Cider ;    Action    of   ultra-violet  rays   on   fermenting  . 

Maurain  and  Warcollier 900 

Composition  of .     Barker  and  Russell 487 

Ciders;   Rate  of  fermentation  of -.     Barker 214 

Cinchona  alkaloids  ;  Iodine  derivatives  of .     Kozniewski  1101 

alkaloids;    c)\idation  (»i to  ketones.     Rabe 381 

bark:    D'trrniirtation  i>f  quinine  in .     Duncan....     439 

bases;   FLssion  of  ketones  derived  from .     Rabe....     541 

Cincbonamine.     Howard  and  Chick 53 

Cinchonicino.     Howard  and  Chick    55 

Cinematograph  films  ;    Glazed  paper  for  use  as  temporary 

suppurt  in  making  — — .     (P)  Labb6  and  Perret  . .     161 
films  ;  Kk'covcry  of  the  silver  aud  material  of  the  support 

from  old  or  broken  .     (F)  Danzer  K127 

films;    Manufacture  of  .    (Pi  Lumidrc  et  ses  flis     491, 

1007r,  1168 

films;    Non-inflammable  .     (PI  De  Briailles 1064 

films;    Restoring  worn .     (P)  Lumi^re  et  ses  flls..    1084 

Cinematography  ;    Gelatin  film  for  use  in  .     (P)  Labb£ 

a:id  P,'rret 162 

Cinnamie  acid  in  foods  ;   Detection  of .     Bigelow 1160 

Cinnamic  a-ids  ;   .4//9- and  ix*'- .     Liebcrmann 441 

The  isomeric  .     Biilmann    441,  62.i 

from  vari'ius  sources.     Erlenmcyer  950.  060 

Cinnamic  aldehyde  and  sulphurous  acid  ;  Compound  of . 

Kerp  and  WOldir 1003 

Cinnamomum  zeylanieuvt,  lireyn  ;   Essential  oil  of  root-bark 

of .     Pilgrim 258 

Circulatin'2    liiiuiils.     especially     in    cellulose     boilers.     (P) 

Morterud    691 

Cltral ;  Determination  of in  terpeneless  essence  of  lemon. 

Baer 1164 

in  lemon-«ra.ss  oil ;  Determination  of 39 

Citric  aeid  terment«tion.     Herzog  and  Polotzki 538 

fL-rmentation   by   Citromyeetet.     Buchner  and   WUsten- 

fild 660 

Impurities  in .     Buchanan 744 

CUromycettt :    Citric  acid  fermentation  by  .     Buchner 

and  WUstenfcld 660 

Citroatllal  antl  8\ilphurous  aeid  :   Compound  of .     Kerp 

and  waider  1003 

enjJ-Citrontll,il  acetate  and  its  conversion  into  isopulegol. 

Semmlcr  744 

Classiflers  for  niat'rials  of  different  specific  gravities.     (PI 

Churchill    510 

Clay;    Colhiid  ch.  mistry  in  relation  to  .     AleXiinder.,     281 

Elfccf  of  pn  liminary  licit  treatment  on .     Bleininger  1128 

Liquefacliou  of by  alk.nlis      FOttcher 523 

Liquefaction  of  by  alkalis,  and  use  of  fluid  clay 

castinyi  in  tie'  C'.'raniic  industrv.     Weber 835 

Manufacture  of  slip  from .     (P)  Welx-r 1314 

.Marly  .-ks  fluxing  material  for  easily  flred  bodies. 

It.r.M  1128 

ji!.  '  .f  water  from  the  .     liray 1127 

it  phistic      (Pi  Keppelcr  and  Spangenberg       92 

Tr.  -.     (l"l  Kcppeler  and  Spangenberg. .. ,    3llr 

ware  ;    f.   v   niing  ellloresccncc  on .     (P)  Henschkc 

und'Jfiemer  624 

Clays.     Roldatid  983 

.Vetion  01  viectrolvtes  on  the  colloidal  substances  of . 

Kohlaiid   92 

^,|.,„,,;l,,,,  :  V .     Itohlnnd 546 

C ''  ■  me.s  iu  .     Rohland    884,  12.'in 

D'  r  colloids  in .     Endell 1250 

D' '  ■  t  physicjil  properties  of .     .Sokoloff  1131 

Cleaning   app:kratus    for    fabrics,    yams,    carpets,    &v.     (P) 

Scuit 201 

fabrics  ;    Rotary  niachiri''  for  .     (PI  Tecxo  Damp- 

Fabr.  Chcm.  Ri  inigrnig  u.  Kun«t-Farberci 471 

textiles  :    Iniprovcnu  iits  in  .     Famll 19 

Cliiik.r  f  ir  making  Portland  cement ;    .Manufacture  of  ■ •■ 

(PI  AUan    245,  245r 

Cloth  ;    App.aratus  for  tri nting .     (PI  Gantt 307r 

Mar.ufacture    of    w ulcrproof  aud   lustrous    .     (P) 

Htibn.'r,  and  ICil.y  and  Co 520 

Manufacture  o(  w  axed .     (P)  Gebr.  Slcbert 698 

Clove  oil.     See  under  Oils,  essential. 

Chwes  :    Detennlnatlon  of  essential  oil  and  eugcnol  in  . 

Reich 1165 

Clupanodonic  acid  in  dab  and  green  turtle  oils ;   Occurrence 

of  .     TsuJImoto   316 

Coal:  Action  of  .lirand  of  nxidi.«ingagentson .  Boudouard     106 

.Agglomerating  powdered  to  niake  briquettes.     (PI 

Heckel 1187 
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Coal — cont. 

Apparatus    for    destructive    distillation    of    .     (P) 

Parker 1080 

Apparatus   tor  heating  .     (P)   Peat 660 

aslies  :  Manufacture  of  sodium  sulpliate  from  brown  — -^ 

(PI  Chem.  Fabr.  Bucliau    656 

briquettes;    Determination  of  pitcli  in  .     L^.o....     417 

briquettes  ;    Manufacture  of  : 

(PI  Buss  and  Fohr 81 

(PI  Wultt  und  Co 647r 

Briquetting  fine  and  the  waste  matsrials  of  coal. 

(P)  Damon •'S 38 

Coking  property  of .     Bond'  )u.ard 236 

Comparative  tests  for  natural  and  hriquetted .  Goss     465 

Destructive  distillation  of .     (P)  Parker 515 

Determination  of  sulphur  in  .     Holliger 357 

Determination  uf  volatile  matter  of .     Beck 1186 

Distilling  bituminous  .     (PI  Parker 304r.  1308r 

Distilling for  making  smokeless  fuel.     (P)  White. .       81 

distilling     retorts ;      Discharging     vertical     .     (P) 

Parker 787 

dust  experiments  in  the  Ilossiter  coal  district,  Austria. 

Czaplinski  and  Jicinsky  1224 

dust  explosions 874,  1024 

Galloway 692 

dust  explosions  ;   Experiment,s  with  explosives  in  regard 

to .     Mente  and  Will 748 

dust  in  mines  ;  Treatment  of with  calcium  chloride. 

HaU 511 

dust ;     Utilising    in    furnaces    with    mechanical 

stokers.     (P)   Stonehouse    ' 786 

Furnace  for  gasifying .     (P)  Bies 648r 

gas.     See  under  Gas. 

industry  ;    Development  of  the .     Jones 1251 

industry  of  Germany  in  1907-8.     Bertelsmann 511 

Manufacture  of  artificial  fuel  from .     (P)  Hadlow. .       16 

Manufacture  of  gas  from .     (P)  Thicmich 302 

mines  ;   Dust  in .     Virgin  1114 

mines  ;    Explosives  in  493 

mines:    Explosives  permitted  in  915 

in  MuU.  Scotland 874 

Oven  for  calcining  .     (P)   Wirtz 512 

Phihppine  .     Cox  15 

production  and  consumption  of  the  principal  countries 

of  the  world 301 

Retorts  for  distilling .     (P)  Parker 879 

sampling ;    .Accuracy  in  .     Bailey   357 

Spontaneous  heating  of  particularly  during  .ship- 
ment.    Threlfall   753 

tar.     See  ^mder  Tar. 

Vertical  retort  for  distilling  .     (P)    Woodall   and 

others    16r 

Coals  ;    Destructive  distillation  of  pit  .     Coustam  and 

Kolhe    303 

Coating  process.     (Pl  Talmadge   1050 

Cobalt-bismuth  alloys.     DuceUiez 143 

and  cobalt-antimony  alloys  ;    .\ction  of  antimony   tri- 
chloride on  •.     DuceUiez 25 

Determination  of by  means  of  ammonia.     Vaubel  1008 

Determination  of  electrolytically.     Bruylants . . . .  1225 

Determination  of  ■  by  means  of  potassium  nitrite. 

De  Koninck  222 

Determination  of  volumetrically.     Bacovescu  and 

Mahuta 918 

Manufacture  of .     (P)  Mond  Nickel  Co.,  and  others  659 

Microehemical  reaction  for  .     Pozzi-Escot 749 

and  nickel ;    Separation  of : 

Grossmann 1169 

Pritze 818 

Cobalt  chloride  and  bromide  ;    Reactions  of in  methyl 

acetate  solution.     Naumann 119G 

compounds  ;    Manufacture  of  .     (P)  Mond  Nickel 

Co.,  and  others 659 
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Saporetti 1103 
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industry  of  Bahia 437 

Presence  of  oxalic  acid  in ; 

Albahary    738 

Girard  738 

products;    Determination  of  stardi  in  .     Dubois..  1160 

Roasting  .     (PI  Vogeler 622 

Cocoanut  oil.     See  vnder  Oils,  fatty. 

pseudo-Codeine.     Knorr   and   others    1102 

Cod-liver  oil.     See  under  Oils,  fatty. 

Coffee  :   .\mount  of  caffeine  in ■  and  its  loss  on  roasting. 

Lendrich  and  Nottbohm ' .  1058 

Determination  of  catfeine  in .     Lendrich  and  Nott- 
bohm    379 

free  from  caffeine  :   Production  of .     (P)    Wimmer  H61r 

plantations  ;    Re-establishment  of by  introduction 

of  a  new  species.     Dybowski 215 

Removal  of  caffeine  from -.     (P)  Seisser 622 

Roasting  .     (PI  Vogeler 622 

Cognac;   Detection  of  caramel  in .     Jagerschmid 376 

obtained  from  cactus  tigs  (prickly  pears).     Sanna 255 
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Coke  ;  Action  of on  solutions  of  ferric  and  auric  chlorides. 

Tingle   522 

from    coal-tar ;     Obtaining    agglomerated    .     (P) 

Sauvageot 932 

Determination  of  sulphur  in  .     Holliger 357 

dust ;  Utilising in  furnaces  with  mechanical  stokers. 

(P)  Stonehouse 738 

Manufacture  of .     (PI  BienaimS  and  Requier 197 

oven  doors.     (P)  Shaw  and  others  1026 

oven  gas  ;   Utilisation  of .     Cuvelette 79 

oven  plant.     (PI  Kopp?rs 787 

oven  walls  ;    Preservation  of .     (P)  Koppers  1026,  1027r 

ovens : 

(P)  Armstrong 514r 

(PI  Bansart 593r,  973r 

(PI  Coke-Ovens  and  By-Products  Co. ,  and  Welling- 
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(P)  Fabry 1026 

(P)  Fieschi     132r 

(P)  Koppers 788/- 
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Cutin  of  woody  fibre  of  cereals  ;  Nature  of  the .     Sutthoff  807 

Cyanamide  ;  Determination  of          .     EUis  1097 

Manufacture   of .     (P)   Badische  AniUn  und  Soda 

Fabrik    657r 

Cyanide  briquettes;  Manufacture  of .     (P)  Bueb,  and 

Roessler  and  Hasslacher  Chem.  Co 309 

Determination  of  sulphide  in  alkali .     Ewan 10 

lixiviation  of  ores  by  agitation.     Brodie 478 

Manufacture   of .     (P)   Badische  Auilin  und  Soda 

Fabrik    '. 657r 

solutions  ;   Apparatus  for  separating from  slimes, 

sand,  A'c.     (P»  Innes.  Procter,  and  Hayles  314 

Cyanides  ;  Manufacture  of .     (P)  Caro     981 

Saponification    of    alkaline-earth  ■.      (P)    Badische 

Anihn  und  Soda  Fabrik   243r 

Cyaniding  sand  ;  Use  of  the  vacuum  pump  in .       Calde- 

cott   367 

Cyanogen  compoimds;  Manufacture  of .     (P)  Beindl. .  1314 

Cyanuric  acid  ;  Preparation  of from  urea.     Von  Walther  219 

Cyno  toxin  in  Canadian  hemp.     Finnemore 325 


D 

Dab  oil.     See  uiirfer  Oils,  fatty. 

Dadap  seeds  ;  Fat  from .     Cohen 1259 

Dammar  resin  in  Eatiri  resin  ;  Detection  and  estimation  of 

.     Stewart  348 

Dammara  vitiensis  resin  from  Fiji    1260 

Dammars  ;  Indian .     Hooper 864 

Deacon  process.     Von  Falckcustein 138 

Decane  ;  Normal in  coal  tar.     Schntz  and  Hartogh 1188 

Deck  plates  ;  Treatment  of .     (P)  Wales    1255 

Decolourising  product  composed  of  zinc  dust  and  sodium 

hydrosulphite.     (Pi  Badische  Anilin  und  Soda  Fabrik  1037 
Decomposing  Inditfereut  chemical  substances.     (P)  Tanne  and 

Oberlander  84 

Deflocculating  non-metallic  amorphous  bodies.     (P)  Acheson  1035 

Degreasing  apparatus  for  fabrics,  i-c.     (P)  Scott    201 

Dehydrating  liquids  ;  Apparatus  for .     (P)  Soc.  du  Gaz 

de  Paris    1309 

See  also  Drying. 

Dehydroindigo.     Kalb 1189. 1192 

Demijohns  ;  Crate  for .     (P)  Pinkney  510 

Density  ;  Apparatus  for  determining .     (P)  Mount,  and 

Mathieson  Alkali  Works 748 

Depilatory.     (P)  Ltitje 1314 

Depositing  vessel ;   Continuous for  solutions,  especially 

sugar  juice.     (P)  TIemann  537 

Deposits  ;  Renioving  from  liquor-receptacles  without 

interrupting    the    work.     (P)  Uaine    (Jcnevoise   de 

DSgrossissage  d'Or 646 

Desiccating  apparatus ; 

(P)  Mecredy  and  Hawes  691r 

(P)  Roeh,  and  Crystallised  Milk  Co 903 

fluid  substances  ;  Apparatus  for .     (P)  Osbome    . . .     356 

See  aiso  Drying. 
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Dctannisstion   method  of  the  Int«niat.  Assoc,  of  Leather 

Trades  Chemists  ;  Accuracy  of  the .     Procter. .     351 

Determent  compnuiid.     (P)  Kayser  and  others 802,  802,  1048r 

products:  Manufacture  of In  Kraiiular,  tlaked,  or 

powd.r  form.     (PI  Uelf    802 

De-tinnid  material  :  Apparatus  for  wa.<liing .  (P)  London 

Electron  Works,  and  Kardos 209 

Detinnins  ;  Apparatus  for  pnpariiiK  scrap  tin  for .       (P) 

London  Kleotron  Works  Co.,  and  Eardos   714 

Application  of  chlorine  in .     Sjn-rry 936 

Process  of  ; 

(P)  Femberger  and  Murray  389 

(P)  OJoldsehniidt  and  others    609r 

(P)  Von  KilcelEin  and  others    428 

tin  plate.     C.oldschniidt 143 

tin  scrap  :  Process  of •.     (P)  Leitch,  and  Metal  Pro- 
cess Co 97 

Detonatinc  compounds  for  cartridges ;   Use  of  manganese 

dioxide  in .     (P)  Soc.  I''rttne.  de  Munitions  817 

Detonators  :  Explosion  of at  Favcrsham.     Crozler  ....     747 

Developers.     Sfe  Photographic  developers. 
Development.     See  Photographic  development. 

Dextrin  ;  Manufacture  of .     (P)  Herv-ey     1 157 

Dextrose  i  Birotatiou  of .     Osaka  017 

Electrolysis  <.t .    L6b 535 

Eleetrolj-tic  reduction  of .    LOb 1204 

Fermentation    of  by   yeast  juice.     Harden   and 

Young     1157 

in  grape  musts  ;  Proportion  of .     Mestrc    668 

Manufaeture  of .     (P)  Duryea    486r 

Solution  density  of .     Ling  and  others    730 

and  sodium  iodide:  Crystalline  compound  of .     (P) 

Wulllng 108 

l-p-Dialkvlaniiiioarvl-2-4dialkyl-:i-oxymethyl-5-pyrazoIones. 

(P)  Meister.  Lucius,  und  BrUning     854,  llflSr 

Dialkylharhiturie  acids  :  Manufacture  of .     (P)      Wolfes 

and  Merck    lOOr 

Diamines  of  the  benzidine  type  ;  Monoaeetyl  derivatives  of 

.     Cain    690 

1.3-Diamlno.anthranuinone  derivatives  :  ^faimfacture  of . 

(P)  B-idisehe  Anilin  und  Soda  Kabrik    86 

Diaminoanthraqninones  and  their  sulplio-  and  hydroxy-deri- 

vatives  ;  Preparation  of .     (P)  Jfeister,  Lucius, 

und  BrUning 134 

Diaminobenzoic  acid  alkamine  ester.     (P)  Meister,  Lucius, 

und  Brilning : 42r 

1.8-Diamlnonaphthalene-4-sulphonic   acid:    Manufocturc   of 

.     (P)  Bayer  und  Co 1082 

Diaminophenol ;  Correction  of  errors  of  exposure  in  develop- 
ment with .     Lumiire  and  Seyewetz 675 

Dianthroquinone  oxides  :  Preparation  of .     (P)  Meister, 

Lucius,  und  BrUning 1310 

DianthratMiinonvlaniines  ;    Fixing on   vegetable   fibres. 

(PI  Bayer  und  Co 619 

Diastase:  Adsorption  of by    colloidal    protein    and   by 

normal  lead  phosphate.     Peters     103 

<.f  malt ;  EUetrlcal  migration  of Miehaelis 637 

Preparation  of  liquefying .     (PI  Bombart    998 

Diastases  of  fungi.     Zellner    494 

of  unmalted  cereals  ;  Application  of  the to  the  pre- 
paration of  alcohol  and  "  amf ."     Tanaka    376 

Diastatie  extracts  :  Preparation  of .     (P)  Bombart    ....     998 

processes;  Surface  influences  in  • .     Emslander    ....     153 

DIbromobehinic  acid  :  Calcium,  strontium,  and  magnesium 

salts  of .     (PI  Bayer  und  Co.  544r.  544r.  026.  673.  854r 

Dibromophenylglvcinc-o-earboxylie    acid :     Preparation    of 

.     (PI  Act.lies.  f.  .4nilinfabr 1327 

Dleamphorylarsinicacid.     Martindale    911 

o-Diehlorohenzene  as  solvent  for  dwulphurising  spent  oxide. 

Chem.  Fabr.  Oriesheini-Klektron    236 

Dlchloroethvlene  :  Manufacture  of .     (PI  Askenasy    and 

Mugdan    '^Bf 

2.6-Dichlorotoluene-4-sulphoehloride.     (PI  Geigy 815 

Dicyanodiamide.     Prianichnikov 724 

Chemical  nature  of •.     Caro  and  Grossmann    852 

as  a  fertiliser.     Inouye 1054 

Sfanuring  with .     Aso    10S4 

Dilfusion  ;  Continuous .     (P)  Abraham      1156 

juices  of  high  density  :  Treatment  of .     (P)  Lambert    213 

process  and  apparatus.     (Pi  Griiire    33 

priK-ess  obviating  the  elfect  of  the  inactive  space  in  the 

batters'.     Psenicka  <33 

pro4-ei«  :  Scalding .     Kaiser   212 

Sre  alio  umler  Sugar. 

Digesters.     (PI  irut.hinson     l*6r 

Dihalogen-acetyl  chloride  and  dihalogen-acetlc  oeld  ;  Manu- 
facture of (PI  Clayton  Aniline  CO 1«0 

Dihalofien-vinyl  ethers  :  Preparation  of .    (PI  Irabcrt.  and 

Com  t.  Klektrochem.  Ind 815 

Dihydroxvaf'etone  :  Colour  reactions  of .     Denlg<?3 219 

'  Iteaetions  nf Denlgfs 219 

Dihydroxvdiphenvlamine     as     a     photographic     developer. 

Clere    220 

0-Dlhydroxydiphenylelhanolmetliyhimine.  (P)      Meister, 

Lucius,  und  Urtlnlng '005 
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o-Dlhydroxyphenylalkamines ;     Manufacture    of     opticolly- 

active .     (P)  Meister.  Lucius,  und  BrUning. . .     442 

Dlhydroxj-phenylethanolamines  :  Manufacture  of .     (P) 

Sli'ister,  Lucius,  und  BrUning    107 

Di-iodomethylarsonie  acid  and  its  salts.     Martindale  ....  907.  908 
o-/j-Diketodihydrothionaphthene    derivatives   and   dyestulfs 
therefrom.     (P)  Badische  Anilin  und  Soda  Fabrik 

238,  517r 

Dill  herb  ,  Oil  of 39 

Dimercuric  ammonium  bromide.     Gaudechon     814 

Dlraethoxy-2.3-met!iylenedioxy-4.5-allyl-l-benzenc    In    sam- 
phire oil.     Del(5plnc      906 

Dimethylamine  ;  Formation  of  hydrocyanic  acid  from . 

Vocrkclius    1122 

Dlmethylaminopheuylarsonie  acid  aud  its  salts.     Martindale 

010,  911 

Dimethvlaniline  ;  Kecognition  of in  presence  of  inethyl- 

anilinc.     Emdc   160 

Dimethylanihne-Lsatins  :  Oxidation  of .     Danaila    1244 

Dimethyl-2-4-pentane  in  Caueasian  petroleum.     Chonin   ....     974 
Dlnitrobenzenc  ;    Rome  Offlee  regulations  for  making  and 

using 134 

Dinitroglvcerin  explosives  ;  Manufacture  of .     (P)  Mlko- 

lajczak    222r 

Purification  of (P)  Claessen    817 

Separation  of obtained  by  nitrating  glycerin.     (P) 

Castroper  Siclierheits-SprengstotT  A.-O 748 

2-4-Dinitro-I-8-naphthsultani :     Preparation     of .     (P) 

Bayer  und  Co 650 

Dinitroresorcinol ;    Brown  dyestull  from .     (P)    Sunder     361 

Dlnitrotoluene :    Home   Odlce   regulations  for   making  and 

using 134 

Diphenylamine :     Determination     of ■  as    t-trabromodl- 

phenylamine.     Dreger 489 

Diphenylarsinicacid.     Martindale     909 

Diphenvlearbazide    in    volumetric    analysis ;    Use    of . 

Oddo  913 

DIphcnylethvlenc  ;    Leuco    bases   and  dyestuffs  from : 

Busignies    1119 

Lemoult 1 119 

Dlplienylmethane  ;  Preparation  of .     Nastjukow 258 

Diphenylmethaue    dyestulTs.     Phenylauramlne ;    Aniino-de- 

rlvatives  of .     Grandmongin  and  Lang 1189 

Diphenylnaphthylmethane  dyestuffs  :   Manufaeture  of  acid. 

clirome .     (PI  Bayer  und  Co 1309 

Diphenyloctatetrene  :   Light-reactions  of  white  and  yellow 

.     Stobbe  331 

Dlsarcharides  of  the  trehalose  tj-pc  ;  Synthesis  of  new . 

Fischer  and  DelbrUck  949 

Discharge  ellects  on  fibres  or  fabrics  ;  Producing .     (P) 

Kalle  und  Co 241.  053r 

eUccts  on  union  fjiliries  :   Production  of  coloured . 

(P)  Englisehc  WoUenwaren-Manufaktur   652 

Discharging  indigo  dyeings  :  Process  of .     (P)Schwarz..     202 

indigo  and  thioindigo  dyostulls  and  pastes  therefor.     (PI 

Badische  Anihn  und  Soda  Fabrik 520 

Thloindigo  Red  dyeings.     (PI  Kalle  und  Co 241 

Disease  ;  Manufacture  of  substances  for  conferring  immunity 

against .     (PI  Kalle  und  Co 1273 

Diseases  :  Industrial ■.     I'actory  Inspector's  Report  ....     752 

Disinfectant ;  Electrolytieally  prepared .     Alexander   . .     904 

•■  Keramyl."     Prior   904 

Manufacture  of  a .     (PI  Brick     957 

Disinfctants  :  Chemical  control  of — — .     Blyth   742 

Influence  of  organic  m.atter  on  the  germicidal  value  of 

.     VMek  and  .Martin     903 

Manufacture  of .    (PI  Schneider. .  105r.  1000.  1061r.  llOlr 

Physico-chemical  method  for  comparing  the  antiseptic 

value  of .     Schryver  and  Lessing  60 

from  terpineol ;  Water-soluble .     (P)  l'"ritische  und 

Co 438 

Testing .     Bechhold  1 1«2 

Disinfecting  fluids.     (P)  Little  and  Morris 904 

foods.  Ae.     (Pi  De  Kunwald  810 

power  of  a  mixture  of  turpentine  oil.  phenol,  naphthalene, 

anil  ether.     (Jribinouk   324 

Dissolving  gases  in  liquids  :  .\pparatus  for .     (P)  Hom- 

mel.  and  Metals  Extraction  Corporation   77 

saltjf :  Apparatus  for .     (P)  NItschke    1307 

Distillation    of   pit-coals  ;    Destructive .     Constam    and 

Kolbc    303 

Proeefw  of .     (P)  Montupet  and  Jannln     691 

Theory  of  fractional .     Lewis     1009 

Distillers'  mash;  Saceharincatlon  of .     (P)  Pampc 214 

wash  or  slop  ;  Conrentration  of .     (P)  Pampe 150r 

Distillery  :    Charging   the   dilfuser*   used    in   tJie .     (PI 

Lambert 617.  898.  12fl6 

liquors:  Ammonlaeal  fermentation  of .     Ellront..     213 

refus<'  ;  Disposal  of  liquid .     Report  of  Royal  Com-    ■ 

mission  on  Sewage  Disposal     322 

wifte  liquors  ;  Removing  yiast  from for  purposes  of 

siwoge  disposal      (Pi  Hampton      104 

wastes  ■  Production  of  ammonia  and  volatile  fatty  acids 

(r„ni -.     (PI  Eflront 35 

yeast*  ;  Treatment  of .     (P)  Verbltse 619 


INDEX,  OF  SUBJECTS. 


79 


PAGE 

UistUliug.     (P)  Armstrong    436r 

alcoholic  liquids.     (P)  Slavicftk 377,  115»r 

apparatus : 

(P)  Blouke 591 

;P)  ErUcke 79 

(P)  Flick    15,  300r 

■P)  Gohmann 236 

(F)  Hamburger    357 

(P)  MarioUe    1114 

(P)  Vallat  1159 

apparatus  ;  E,ectiiier  for .     (P)  Bomiel 416 

apparatus  ;    Vacuum mth   electrically   heated   de- 
livery tube.     Bredt  aad  Van  der  Maaren- Janaen . . .     916 

carbonaceous  substances  ;  Retort  for -.      (P)  Parker 

303r,  515 

columns  ;  Notched .     (P)  Pampe     131r 

and  concentrating  liquid  mixtures  simultaneously  ; 

(P)  Pauling    465 

(P)  Salpetersiiure-Ind.-Ges 691r 

luniaee.     (P)  Johnson,  and  Continuous  Zinc  Furnace  Co.     611 

g;i.^es  and  vapours  :  Ketort  for ■-     (P)  Emanuel    . . .     64G 

iiuliistrial  fuels.     (P)  Ferrari  and  others   594 

liquids  ;  Apparatus  for  fractionally .     (P)  Slavicek  786r 

marcs,  pulps,  Ac.  ;  Apparatus  for  continuously .     (P) 

Gamier  998 

mineral  or  organic  materials.     (P)  FagSs,  Camus,  et  Cie., 

and  Bardy 594 

volatile  Uquids.     (P)  Waterhouse    1322 

volatile  solvents  from  dissolved  substances.    (P)  Wilhelm  1078 

wines,  brandy,  worts,  alcohols,  &c. ;  Apparatus  for . 

(P)  VaUat 1267r 

Uisulpho-acetaldehydesulphojcylic  acid  ;  Salts  of -.     (P) 

Chem.  Fabr.  von  Heyden    960 

Dithio-acids  :  Preparation  of  organic .     (P)  Bloch  and 

H6hn 1326 

Dithioalkylthioindigo  dyeings  on    vegetable    fibres ;    Treat- 
ment of— — .     (P)  Meister,  Lucius,  und  Brilning..     422 

DithioglycoUic  acid  compounds  ;  Manufacture  of .     (P) 

Price    382 

Dolomite  ;  Kiln  for  burning  — — ■.     (P)  Schmatolla    658 

Dolomites  ;  Treatment  of .  (P)  .Soc.  Minidre  de  I'Herault    884 

Bomnarfvet ;  Production  of  pig  iron  in  the  electric  furnace  at 

.     Neumann    1257 

Dough  ;  Sugar  content  of and  fermented  dough.     Von 

Liebig 488 

Drugs;    Preparation    of    extracts    of  purgative  .     (P) 

Knoll  und  Co 1223 

of  the  Vmbelli/erie  family.     Herzog  and  Krohn 1164 

Drums  ;  .Supporting  inclined  rotary .     (P)  Fellner  imd 

Ziegler,  and  Helbig  1077 

Dryers.     See  Drying  apparatus. 

Drying  air  :  Method  and  apparatus  for .     (P)  Gardner  . .     300 

albumin;  Process  of .     (P)  Schmitt  and  Ahreos..    437r 

apparatus : 

(P)  Besson    1077 

(P)  Biles   78 

(P)  Dejonge    78 

(P)  Diederichs 471,  702r 

(P)  Grauer 591 

(P)  Griffin  and  others   467r 

(P)  Grupe  131 

(?)  Kohn  and  Eoos 195 

(P)  Meade  and  Fuller    1185 

(P)  Mecredy  and  Hawes  41 7r 

(P)  Porter 1185 

(P)  Von  Dehn    78 

apparatus  for  cement,  &c.     (P)  Biihler  frfires 24 

apparatus  ;  Centrifugal .     (P)  Keefer  and  Lichten- 

stein    645 

apparatus  ;  Centrifugal actuated  by  fluid  pressure, 

(Pi  Macfarlaue  and  Macfarlane     195r 

apparatus  for  dissolved  leather,  blood,  &c.     (P)  Hof- 

mann  and  Main 1306 

apparatus   for   explosives ;    Safety  device   for   vacuum 

.     (P)  Passburg     110 

apparatus ;    Movable    perforated    drum    in .     (P) 

Meyer 465 

apparatus  :  Rotary .     (P)  Jones    14 

apparatus  ;  Vacuum .     (P)  Strohn    653 

apparatus  for  yarn,  Ac.     (P)  Turlur 93fir 

aqueous  solutions.     (P)  Lehmann    897 

bobbins  and  cops.     (P)  L'Huillier    792 

chamber  for  fabrics,  &c.     (P)  Vandamme    598 

crystalhne  substances.     (P)  Ordwav   15 

cylinders.     (P)  Kerr  and  Graham   ' 1023 

linely-divided  mat^Tial ;  Apparatus  for .     (P)    Kent    950 

and  grinding  apparatus.     (P)  Soc.  Chem.  Ind.  in  Basle  1024r 

liquids  and  semi-liquids.     (P)  Hawes    78 

machines  : 

(P)  Black    511r 

(P)  Eyan  and  O'Toole    356 

machines  ;  Centrifugal : 

(P)  Aktiebolaget  Separator,  and  Ericsson     16r 

(P)  Uromliam     77,  416r 

(P)  WiUiamsou    77 

machines  ;  Continuous .     (P)  Black  and  Lennox 234, 

592r,  1024r 

mUk.  Ac.     (P)  Gabler-Saliter    810 

moist'maU'rials.       (P)  Oberbayerische  Kokswerkc  und 

Fabr.  Chem.  Prod 592 

plant  wanted  for  India  ;  Special 415 


Drying — cont. 

frocess  for  plastic  materials,  wood,  <S:o.     (P)  Gatdor 796 
Tociss  of with  superheated  steam.     (P)  Lain  and 

Jewett    511 

pulverulent   or   granular   materials.      (P)    McNeil   and 

McNeil    234 

textile  fabrics,  warp  yarns,  &c.,'(P)  Charlesworth 423 

textile  and  other  materials.     (P)  Klug    653r 

Treating  materials  with  gases  for :     (P)  Haas    828 

wet  material  such  as  cane  bagasse.     (P)  Tiemann     486,  807r 

Durene.     Willstatter  and  Kubli     1241 

Dost-laying  oils  for  floors  oj  printing  and  type-casting  estab- 
lishments.    Heise 323 

Dye-jiggers.     (P)  Shaw,    and    Whitefield   Velvet   and    Cord 

Dyeing  Co ^^ 

-liquors  ;  Treatment  of  waste .     Mackoy 240 

-works  ;  Decolorising  and  purifying  fatty  acids  obtained 

from  waste  soapy  waters  of •.     (P)  Planowsky 

and  PhiUppofl    980 

Dyeing  acetylcellulose.    (P)  Knoll  und  Co 1194 

apparatus :  , 

(P)  Alsop  and  others    "lO 

(P)  Friedrichs    88 

(P)  Gebauer   363 

(P)  Halliwell,  and  Mather  and  Piatt    1 01 

(P)  Mascelli 079,  979 

(P)  Rhodes     1031 

(PI  Shaw,  and  Whitefield  Velvet  and  Cord  Dyeing 

Co. 88,  202r 

(P)  Thompson    881 

(P)  Windrath 307 

apparatus  for  fabrics.     (P)  De  Journo    1311 

apparatus  for  yarns,  fabrics,  &c.     (P)  Corron    935 

artificial  fibres.     Clement    136 

with  bromindigo  FB.     Werner 699 

Centrifugal  drum  apparatus  for .     (P)  Warner    652 

with  chrome  colours.     (P)  Cassella  und  Co 791 

close  and  heavy  fabrics  with  Turkey  red.     (P)  Eitorfer 

Tiirkischrot'Stuckfarberei  1194 

Colloid  chemistry  in  relation  to .     Alexander      283 

cotton,  &e.,  with  sulpliide  dyestuffs.     (P)  Dupetit 935 

Direct    cotton    dyestuff    preparations    for   .      (P) 

Holhday  and  Sons,  and  others    88 

and  dyestuffs  therefor.     (P)  Fowler    422.  1194 

fabrics    in    open    width ;    Apparatus    for    .     (P) 

Duverger  and  Henrion 19.  1031 

furs,    hair,    feathers,    &c.     (P)    Meister.    Lucius,    und 

Briining    65:^,  833 

hau:  and  fur.     Beltzer 934 

half-wool  or  half -silk  with  sulphide  dyestuffs  ;  Reserving 

the  wool  or  silk  in .     (P)  Farbwerk  Miihlheim       _, 

vorm.  Leonhardt  und  Co 1085 

half-silk  with  sulphide  dyestuffs  in  a  single  bath.     (P) 

Farbwerk  Miihlheim  vorm.  Leonhardt  imd  Co 792 

hanks ;    Contmuous    process    of .     (P)    Regordosa 

Planas     1247 

hanks  ;  Macliine  for .     (P)  AshweU 137r 

hats  ;  Apparatus  for .    (P)  Bauer  1311 

Improvements  in .     Farrell    1" 

with  mdigo.     (P)  Chaumat     187j 

with  indigo  ;  Process  of .     Kalb    11*- 

Influence  of  the  colloidal  state  on .     Vignon    597 

Intervention  of  osmotic  pressure  In  — — .      Rosenstiehl    984 
machines :  _„_ 

(P)  GiUies  935 

(P)  Hanson     838 

(P)  Kershaw  and  others  JZZ 

(P)  Labonty  9S5 

(P)  Pavne  and  Wallace    20ar 

(P)  Richardson  and  Neef     881 

(P)  Smith  and  Drum    i.;-v;',',     .H 

machines  for  manufactured  fibrous  materials.     (P)   Hall     470 
machines   for   slnbbing,   yam,   Ac.     (P)    Kershaw  and 

(jojg   979,  1085r 

macliines  lor  wool.     (JP)  Maly     ii;',!,'',^* 

machines  for  yam.     (P)  Corron *?i\ 

Preparing  multicoloured  surfaces  by  direc. .     (i:") 

Verein.  Kimstseidefabr • . . .  ■  ■  •  •  ■  •  •     3_tf 

process.     (P)  Baver  und  Co 471,  519.  598r,  792, 1122r 

n-oduction  of  green,  olive,  and  brown  shades  in : 

(P)  Schmid ,•  •  • .J" 

(P)  Badisohe  Anilin  und  Soda  Fabrdv    5l» 

Production  of  resist  effects  and  resist  paiites  for  vat . 

(P)  Badische  AniUn  und  Soda  Fabrik    9Sd 

Reducmg  agents  for  use  in .     (P)  Ashworth 88,  833r 

RoUers  for  use  in .     (P)  Balme 1194 

silk  ;  Apparatus  for .     (P)  Lumpp  et  Cie 881 

silk  vam  ;  Apparatus  for .     (P)  De  Jourao 1311 

and  "sizmg  or  starcliing  vegetable  yam  or  fabric  m  one 

operation.     (P)  Kur  • ■   11'''= 

with    sulpliide    dyestuffs.     (P)  Meistor,    Lucins,     und 

Briinmg -^  ■  V  •■ " 

with  sulpliide  dyestuffs;   Producmg  reserve  effects  in 

.     (P)  Badische  AniUn  und  Soda  Fabrik  137r 

textile  fabrics.  Ac.     (P)  Balme  and  Ashton 11»* 

of   textile   fibres;     The   colloidal  state  and  the  . 

Fcilmann    :i,:  Vu'- Toi'  i<ii9r 

t--xtiles  ;  Appar.itus  for .     (P)  schirp    792,  ISiar 

Theory  of in  practice.     Friedl&nder     ............  •   il»3 

threads  on  bobbins  ;  Process  for .     (P)  Obermaier. .     471 

union  fabrics  :  _,   „_. 

(P)  Bayer  und  Co.   "J-  »»»' 

(P)  Cassella  nnd  Co *'^'  83-" 
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Dyeing — (Xmi. 

uuiun  goods  with  sulpbido  dyestuSs ;  Reserrlng  woollen 

thread;!    In    .      (P)    Clieiu.    Fabr.    Ork'sheim- 

EUktruii 472f 

variegated  yliadeA  on  wool.     (P)  Uousael    1031 

Vatsf.ir .     (P)  Dean     1031 

vegetable  Hbres  with  alizariu.dyes.     (P)  Koblischke 20r 

vetvpt  or  other  pile  fabrics*  with  powdered .  dyestuffa. 

(P)  Cliareun 701 

wool  llbrc.     Justin-Mueller     306 

woollen  yanmri  liubbius      (P)  Maly    1083.  1122r 

works.     St«tut<iry|Rulia  and  unlers  1310 

yam  :  .Apparatus  for .     (P)  Corron 422.  13l2r 

yams  in  the  li;ink.     (PI  Esser  und  Co 792,  936r 

yarns  and  Blubbing  :  Machinery  (or .     (P)  Brintoiis. 

Ltd.,  and  Osboru 052 

logs  on  cotton  ;  Production  of  (astred .     (P)  Caasella 

und  Co 792 

with  diazotisable  substantive  dyestufls  ;  Production  of 

.     Kriedlinder  470    ; 

with  ditliioalkylthioindigo  on  vegetable  fibres ;  Treat- 
ment of .     (P)  Meister,  Lucius,  und  BrUning. .     422 

Production  of  brown .     (P)  Melst«r,   Lucius,   und 

BrUning    979 

Production  of  fast  grey .     (P)  Soc.  Cheni.  Ind.  in 

Basle 1246 

Production  of  fast  red on  fibres.  (P)  Meister,  Lucius, 

und  Brilning   471 ,  652 

Production  of  orange .     (P)  Badische  Anilln  und 

Soda  Fabrik  137 

with  sulphide  dyestulTs  ;  Treatment  of : 

(P)  CasseUa  und  Co 701,  1122r 

(P)  Vom  Hove  88.  1195 

of  Thioindiso  Red  :  Dischargiue .     (P)   Eallc  nnd 

Co 241,  652 

on  anmordantcd  vegetable  fibres  ;  Production  of  vellow 

.     (P)  Bayer  und  Co 1196 

Dycstulf  of  the  antique  purple  from  .\furex  brandaru.     Fried- 

ISnder 361 

Black for  textiles.     (P)  liertrand    1029 

forliair.     (P)  Act -Ues.  f .  Aniliritabr 698r 

industry  of  Germany  and  tlie  New  American  Tariff    ....     933 

Manufaeiure  of  a  yellow .     (P)  Cassella  und  Co.    . . .   1120 

preparations.     (P)  Fowler 422 

preparations    for  dyeing ;    Direct    C{»tton    ..        (P) 

Holliday  and  Sons,  and  others 88 

solutions  and  inorganic  substances  ;  Reactions  between 

.     Dreaper  and  Davis 700 

Dyestutfs  ;  Adsorption  of .     Freundlich  and  Neumann . .   1084 

lor  animal  fibres  ;  Manufacture  .  if .     (P)  VIdal  6!>8r,  1246 

ui  aqueouj?  solution;  Condition  of  Bouie : 

Kneclit  and  Batcy    697 

Slieppard    697 

Capillary  rise  ot .     Pelet-Jolivet 1245 

on  cotton  fabrics  :  Identification  of .     If  olden 199 

derived  iunu  gallic  acid.     ICtirnianu 096 

and  fibres  :  ileaeti. ins  between .   Dreaper  and  Wilson       57 

F'LNatiou  of on  fibres.     (P)  Bayer  und  Co flSSr 

Halogenated  vat .    (P)  Soc.  Chem.lnd.  in  Biisle.  .198,  517, 

933r,  1083.  1083 
from    /J-hydroxythionaphthene  and  a-jS-dihydroxydihy- 
drotltionapnthene.     (P)  Badische  Anihn  und  Soda 

Fabrik     238 

Indian   Indigenous compared   with   synthetic   pro- 
ducts.    Watson     87 

.Manufaiture  of  basic .     (P)  Bayer  und  Co. . 46a.  470r.  696, 

93Sr.  933r.  1030r 

.Mantifactnre  of  from  carbaiolc  derivatives.      (P) 

Cassella  und  Co 697 

Mannfacture    of    coal-tar  in  the    United    Statin. 

Schiicllknpf    696 

Manufacture  of  vat : 

(P)  Badische  Anilin  und  Soda  Fabrik    598 

(P)  Basle  Cheni.  Works 238.  421r.  421r 

(P)  Soc.  (hem.  Ind.  in  Basle 517,  608,  700,  700,  832, 

977,  1029,  lOaOr.  1191r.  1192r 
Manufacture  of    permanent  printing  Cfilours  from  vat 

.     (P)  Sot.  Chem.  Ind.  in  Banle    472 

Measuring  absorption  111 by  paper  pulp.     Wrede    ..     811 

for  pigments   or    lakes ;    Maimfactnre    of   .       (P) 

Badische  Anilln  inid  Soda  Fabrik 210, 1029 

Preparation  of for  use  in  dyeing.     (P)  F'owler     ....   1194 

Preparation  of  new  iTimar>'  products  for Xoelting    420 

Relation  between  a^i^>^ptlon  of  and  of  water  by 

textile  fibres.       Higgins 188 

Relation  between  sensitiveness  to  light  and  constitution 

of .     Ciebliard    304 

Sen.«ltiveness  of to  light       Vmi  HUM   1006 

BoluMe  In  fats,  oils,  and  nsins  :  Pri'paration  of .     (P) 

Cheni.  Fabr  Hflrslieim  Dr.  U.  Noirdlinger 1083 

•n  solution  ;  Capillary  rlw  of .     Pelet-Jolivpt  anil 

Jess  85 

ontalnlng  sulphur  :  Manuracton"  of .'    (P>  Badische 

.Aiillin  und  S(.da  Fahrik   134r 

1  ontalnlng  sulphur  :  M.'unifacturo  of  leuco-rompouiids  of 

.     (P)  Kalle  nnd  Co 1083 

>'(  the  thlonaphthene  Mries      lYiedlUnder    649 

Cae  of  denatured  grant  alcohol  in  making In  the 

United  States      Prochaika  606 

I'se  of  potassium  (errooanlde  in  determining  fastness  of 

to  light        B.ehtel     306 

i.l^ — —containing  tuipiiur.     (P)  Ludische  Anilin  and 
Sod*  Fabrik  86 
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DyettaSa — eont. 

lor vogetablc'fibrcs.     (P(  Kaas   '517,977r 

for  wool :  .Manufacture  of  yellow .     (P)  Chem.  Fabr. 

Sandoz    239,  2;liir 

Stt  aUo  -Anthracene  dye<tulfs,  .\iine  dyestulfH,  Azo 
dyestulfs,  Dlpheuyinietliane  dyestutfs.  Indigo,  O.xazinc 
dyestutfs.  Sulphide  dvestuffa,  Thioindlgo  dyestulfs, 
and  Triphenylmethane  dyestutfe. 

Dyewoods  :  Extraction  of •     (P)  Gollmcrt  152 

Dynamiti;  containing  dinitrotoiuene  ;  Report  of  French  Com- 
mission des  Substances  Explosives  on 221 

heater.     (Pi  Vannauker 1007 

Impurities  in  mine  air  due  to  firing .     Nauckholf    . .     816 

.Machine  for  packing  gelatin : 

(P)  Biuchus,  and  I)u  Pont  Powder  Co 1007 

(P)  Donaldson,  and  Du  Pont  Powder  Co 810 


Ivarthenware  :  .VppUcation  of  metallic  coatings  to .     (P) 

Sulman  and  others    523 

articles  ;  Manufacture  of .     (P)  Clifford  and  others    940 

cocks  and  pipes.     (P)  Henss    78 

glazes  :  Leadless .     Schmidt ooo 

MctaUisation  of .     (P)  Marino     22,  23r 

slip;  Purification  of .     (P)  Sohm  and  Caniplx-U . . .    1088 

Earths,  rare  :  Separation  of from  mariupoUte.     Moro- 

zewicz 856 

Ebonite.     HUbener    1321 

Anal.vsi8  of  — — .     HUbener    251 

goods  ;  Manufacture  of .   (P)  Iminisch  374,  374.  946r,  995r 

Manufai^ture  of : 

(P)  Oare    80:t 

(P)  Immisch  484,  946r.  1212r 

Mauufactiire  of capable  of  resisting  the  action  of 

chlorine  : 

(P)  NVUdermaun 310,  1051  r 

(P)  Torrini  and  others 100,  1150r 

substitutes  ;  .Manufacture  of .     tP)  Story    381 

Edcr's  solution.     Winther 746 

Edestine  :  Tlve  leucine  fraction  of .     Lcvene  and  Van 

Siyke     1 1<»« 

Education  in  applied  chemistry.     Meldola  554 

I    Effluents  ;  Automatic  sterilisation  of  trade  .     (P)  Duret  1220 

Cost  of  treating  trade .     Mackey  and  Miller     1183 

liispiisal  and   purifiealion   of  trade .     Fowler  .ind 

Ardem    ">*" 

Purification  of  —  by  lignite,  peat,  &c.     (PI  Rothc  und 

1  Co 1"*" 

Purification  of  trade : 

(P).,\ntoinc    '220 

(P)  Waite   1060 

PutrcscibiUtv  test  tor .     Jackson  and  Hortun 740 

Treatment  of"  tradi I'^W 

from  w  ood  pulp  nulls.     Vogel 168 

Egg  albumin.     See  under  .Albumin. 

I    Eggs;  Cholesterol  ciiitent  of as  basis  for  valuation  of 

pa-stry.     Cappenberg    """ 

!    Eksantalal.     Semmler   =*20 

I    Eheostcarie  acid  ;  Constitution  of .     Majiina    316 

F;Uurtice.impositionfor  tilling  tyres.  Ac.     (P)  Schaar    1150 

mass  resembling  rnblier.     (Pi  Lengielluer 614,  946r 

plastic  nniss  irom  acetvieue  ;  .Manufacture  ot  an . 

(Pi  Horwiti   25- 

piattic    material ;    Manufacture  of .     (P)  Rtttgers- 

werkeA.-G •       32 

nroduets  ;  Manufacture  ol  plastic .     (P)  Wallace  and 

Kevnaud :il9,  4;ilr 

substances  ;  .Manufacture  of .     (P)  Conmiercial  Pro- 

I  ductiCo '-'; 

supple  material:  Manufacture  of .     (P»  Brosse 507 

I    Kla.sticlty  limit  ;  Thermo-electric  determination  of  the . 

Dinnik    **' 

Elaterin.     Berg     745 

'  Characters  of .     Power  and  Moore     '^^1 

Elaterium  ;  Examination  of .     Power  and  Moore 1221 

Electric  a.-cumulator  plates  ;  Product  for  making .     (P)     _ 

I  Soc.  .\non.  des  Acenmulatcur?  de  Lamlnitee    i90 

I  accuinulstor    plates;    Rapid    lurmation    of    lead . 

Just  and  others J317 

'  lu-cumulat.irs      (Pi  Uu.-->  nl>erger    lOOi 

I  iKcumnlators  ;    Aijulutinii'ini.'  active   material   for . 

(Pi  Marmoand  BiirtonWriglit 240r 

a.-cuninlatiirs;    .Alk^ilini .     (P)    Syii    Ackumulator 

I  Akliil>ol:u;i  t  .lunwniT     1I« 

aeeumulalon'   with   ulkahne  electrolyte  ;    Electrode  for 

(PI  Nvn  .Vck'umulator  .Akticbolaget  Jungner 

315,  n43r 

aeiumulatoFK;  lUgeni rating—.     (Pi  Luckow 42»r 

jirc  flames  :  Prudncmg  iiuietlmrning .     (Pi  Kunlieim 

und  Co v;  •«■;.■  •    '"** 

arcs;    Production   of   high-current .     (Pi    Pauling. 

and  Salpctcrslurc-lnd.-iies 1257r 

arcs;  Product!,  n   nt   long  (Pi  Centralatelle   f. 

'  Wifc-j'tihcli   Ti  ehu.  Uutcrauchungcn   (Mil,  1046r 

ma, ;  Striking ■     'D  Pettrsson 2»r 
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Electric — cont. 

arcs  ;  Working in  series  ; 

(P)  Pauling     "943 

(P)  Salpetersaure  Ind.  Ges 1046r 

batteries  : 

(P)  Basset 1206r 

(P)  Beoltb    1257 

(P)  De  Martis     98S 

(P)  SctiauU 1045 

batteries  ;  Depolarisers  for .     (P)  Schaull    988 

batteries  ;  Electrode  for .     (P)  Wedekind  and  Por- 

scke   1206r 

batteries  ;  Electrolyte  for .     (P)  New  Ignition  Synd., 

and  Sandy 610,  661r,  1317r 

batteries  ;  Exciting  liquid  for .     (P)  Seguy    1206 

batteries  ;  Primary .     (P)  Bleeck    1144 

batteries  ;  Reversible .     (P)  Hubbell  and  Fuller  ...     208 

battery.     (P)  Basset    371r 

battery  ;  .Secondary .     (P)  Ekstromer  and  Kent    . .    529r 

cables  :  Manufacture  of .     (P)  Ali-Colren  and  others     715 

cell ;  The  Weston  normal .     Smith   1257 

cells.     (P)  Spiliotopol 148, 1046r 

cells  or  batteries  ;  Primary .     (P)  Heil 28, 147,  52&r 

ceils  :  Mercurous  sulphate  for .     Pox    1091 

conducti\-ity  of  solutions  ;  Influence  of  pressure  on . 

Korber    890 

conductor  ;  Aluminium  as .     Del  Buono    1041 

conductors.     (P)  MacGahan    1045 

conduct^irs  ;  Manufacture  of  refractory : 

(P)  CooUdge   715 

(P)  General  Electric  Co 417 

current  generated   by    action   of  sulphur   on   metals ; 

Direction  of  the .     Colson   607 

discharges;  Apparatu.^;  fur  producing .     (P)  Paul- 
ing, and  Salpetersaurc-Ind.-Ges 1257r 

discharges  with  high  energy  consumption  :  Production 

of .     (P)  Elektrochem.  Werke    1144 

discharges :     Production     of •.     (P)     Elektrochem. 

Werke 208r 

glow  lamps  with  metal  filaments.      (P)  Gliihlampeawerk 

Anker 360 

incandescence  bodies  of  tungsten  ;  Manufacture  of ; 

(P)  Siemens  und  Halske  A.-G .83.  83r,  647,  647,  9Slr 

(P)  Westinghouse  MetaUfaden  Gliihlampenfabr. .     647 
incandescence  lamp  filaments  : 

(P)  General  Electric  Co 302,  360,  647 

(P)  SchiUing  467 

(P)  Siemens  und  Halske  A.-G 973r,  973r 

incandescence    lamp  filaments    of  Chinese    ink.        (P) 

Kittersberg  and  Hubert    467r 

incandescence    lamp    filaments ;    Fastening to    the 

electrodes.     (P)  GlUlilampenwerk  Anker    1188 

incandescence  lamp  filaments  ;  Manufacture  of ; 

(P)  Arsem     197 

(P)  British  Xlitjmson-Houston  Co.,  and  Needham       831 

(P)  General  Electric  Co 360 

(P)  liittersberg  and  Rubert     302 

(P)  Soc.  Franc,  d'lncandescence  parle  Gaz  . .  788, 1080 

(P)  Von  Inwald 197r 

(P)  Wolfram  Lampen  A.-G 302,  648r 

incandescence  lamp  filaments  ;  Manufacture  of ■  from 

metal  oxides,  &c.     (P)  Canello 467 

incandescence  lamp  filaments  :  Avoiding  hollow  spaces 

in     making  from      colloidal     elements.     (P) 

Kuzel 693,  693r 

incandescence  lamp  filaments  ;  Manufacture  of  metallic  : 

(P)  Bergmann  Elektricitats  Werke    467 

(P)  Heinrich 1241 

(Pi  Kuzel    931 

iP)  Planchon    132 

(P)  Trenzen  and  Pope    877 

Incandescence    lamp    filaments ;    Manufacture  of  titan- 
ium   ; 

(P)  Trenzen  and  Pope     877 

incaudescence  lamp  filaments  :  Preparation  of  metallised 

.     Pring  and  Fielding 1078 

incandescence  lamp  filaments  ;  Preventing  disintegration 

of  metal in  a  vacuum.     (P)    Gliihlampenwerk 

Anker 1117 

incandescence  lamp   filaments ;   Reduction   of  metallic 

.     (P)  C;anello    593 

incandescence   lamp   filaments  or  rods  ;   Metallic . 

(P)  Planchon 197r 

incandescence     lamp     filaments;  Securing — — -to     the 

temimals.     (P)  Bergmann  Elektricitats  Werke 407 

insulating      compounds ;      Solid .     (P)      St,indard 

Varnish  Works 147,  661r 

lamps  ;  Exliaustins; .       (P)    Merritt,    and    Boston 

Incandescent  Lamp  Co 132 

lamps  :  Iiuamlisiinco  bodies  for .   (P)  Planchon  83,   693r 

lamps  ;  Ttiraiidrscencc  bodies  containing  zirconium  for 

.     (PI  General  Klectric  Co 83 

lamps  ;  Manufacture  of  glow  bodies  of  refractory  metals 

for .     (Pi  Lederer     132r 

lamps  ;  Preventing  volatiUsation  of  metal  filaments  in 

.     (PI  Hergmaim  Elektri.itats  Werke  A.-G.   . .     302 

lamps;  Regener.iting  t)hiclo  urd  rarhon-fllament : 

(P)  Electr.  Danirgliilil.impen  Ges 1117r 

(P)  Kruger 1027 

lamps  ;  Soldering  metal  filaments  of to  their  elec- 
trodes.    (P)  MariettI    877 

pile,   with  zinc,  lead,   and  three  neutral  liquids.     (P) 

Barrette 248 


PAGE 

Electric — coiU.  _      ,    ^  " 

resistances ;     Composition    for .     (PJlPhiUipsjiand 

KiBacon "S,  989r 

storage   batteries  ;   Alkaline  electrolj-tes  for .     (P)  . 

Perry  and  otiiers 98? 

storage  batteries  ;  Charging  lead  peroxide-zinc . 

(P)  aegenberg 315'' 

storage  batteries  ;  Electrodes  for .     (P)  Edison,  and 

Edison  Storage  Battery  Co 371 

storage  batteries  ;  Red  lead  for •.     Frey    428 

storage  battery  electrodes  ;  Manufacture  of  — — .     (P) 

Aylsworth,  and  Edison  Storage  Battery  Co 1257 

storage    battery   elements  ;    Manufacture   of .     (P) 

Perry  and  others ..4988 

storage-battery    plates ;     Manufacture    of    .       (P) 

Morrison,  and  Exmoor  Storage  Battery  Co 529 

storage    battery    plates ;    Preparation    of    .       (P) 

Morrison  and  Perry     1144 

Electrical  eftluvia ,  Apparatus  for  producing  and  utilising 

.     (P)  Gerard     610 

energy  ;  Regulations  for  generation,  transformation,  &c. , 

of ■    • 148' 

resistances  ;  Manufacture  of .     (P)  Ruzicka 95,  96,  96 

Electricity  ;  Generation  of .     tP)  BUiokmore 1257 

Peat  for  generating in  Germany    875 

Electro-analysis.     See  wider  Analysis. 

Electro-analvtical    precipitations  and    separations ;    Rapid 

.     Alders  and  Staliler  '- ' " 

Electrodeposition.     (P)  Hausmann    97 

of  metals ;    Colloid    chemistry    in    relation    to    . 

Alexander    282 

See  also  under  Metals. 

Electrodes  : 

(PI  Chem.  Fabr.  Griesheim-Elektron     98"'' 

(P|  Davis,  and  General  Electric  Co 28 

for   analysis  ;    Durable    carbon .     (P)   Adolph   and 

others    1092r 

for  arc  lamps  : 

(P)  Hatfield  and  Lewis  1° 

(P)  Ladolf  and  Peck    WZ 

(P)  Monascu,  and  General  Electric  Co 16)" 

for  use  in  electrolysis.     (P)  Electrolytic  Alkali  Co.,  and 

others    988 

Iron .     (P)  Roloil 11*4 

of  magnetic  iron  oxide  ;  Manufacture  of ; 

(PI  Askenasy 1045 

(P)  Cons,  f .  Elektrochem.  Ind 840 

Manufacture  of ;  ,    ,      ..   r^^ 

(PI  Juugner,  and  Nya  Ackunmlator  Aktiebolaget  529r 

(P)  Porscke    ■  •   1*1^ 

Manufacture  of  carbide  or  carbide-containing .     (P) 

Blackmore 481 

Manufacture  of  carbon .     Roush    609 

containing  powdered  metals.     (P)  Coniaro 148,  840r 

for  storage  batteries  : 

(P)  Edison,  and  Edi.son  Storage  Battery  Co 3<1 

(Pi  Nya  Ackumulator  Ak-t.ieboUget  Jungner     315,  943r 

for  use  in  water  purification,  &c.     (P)  Murphy 95 

Eloctro-galv.i.uising  apparatus  for  rods,  tubes,  &c.     (P)  Bec- 
kett        1947 

Electrolysers.     (P)  Hixon   A"^";"     **' 

for  producing  pure  liydrogen  and  oxygen.     (P)  Byckeu 

and  others      "99 

Electrolysing  apparatus.     (P)  Tliorp  and  others     989r 

Electrolysis  in  tlie  alkali  and  bleaclilng  powder  industry. 

Lepsius 11^3 

of  alkali  chlorides  ;  Apparatus  for .     (P)  BiUitzer. .   1087r 

of  aqueous  solutions  ;  .\pparatus  for  the  • .     (P)  Sie- 

mens  und  Halske  A.-G ;  •  ,^H*'  ^^*'"' 

Electrodes  for  use  in .     (P)   Electrolytic  AlkaU  Co. 

and  others •• 988 

of  liquids;  .ipparatiis'for^ .     (P)  Billiter. .  28,  610r,  1206r 

of  metallic  solutions.     (P)  Lacroix     9»u 

Electrolyte;  _ 

(Pi  Broadwell  and  Mcaker  i*' 

(P)  Van  Wink!-,  and  Hanson  and  Van  Winkle  Co.      988 
for  a  depolarising  galvanic  element.     (P)  Heil  . . . . . . . . .       -8 

for  electric  batteries.    (P)  New  Ignition  Synd.,  and  sandy 

610,  06lr 

for   storage    batteries;     AlkaUne .     (P)  Perry    and 

others    9oo 

Electrolytic  alkaU-chlorine  ceU  ;  Efficiencies  of  the  Finlay 

.    Donnan  and  others    "'i 

apparatus ;  „,(, 

(P)  Borgnet g^" 

(P)  Brichaux,  and  Solvay  Process  Co ,1^ 

(P)  Chaplin,  and  Internat.  Lead  Co 14? 

(PI  Meyer  *f» 

(P)Ii,obert«    "44 

(P)  Ilussenbcrger    *""•' 

cell :  ftfti 

(P)  Bl-ackmore n«r  248 

(P)  Gibbs 9»r,  Ma 

(P)  McPhaiii  and  others    943 

cell  or  condenser.  "(P)'Cr'eighton,  and  Oiiieral  Electric 

Qq  •*'» 

ceUs;  Aiuminium^-^-^!'(P)  Ocneral  Electric  Co 840 

cells  ;  Circulating  pump  for .     (P)  Carrier    ..•••..•     "^ 

cclU  ,'  Electrolytes  lor  ■ .     (P)  General  Electric  Co.    .     840 
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Electrolytic — cont. 

cells  lor  separatinE  constituents  ot  a  metal  mLxturo  or 
(JfoUoy.     (P)  Uaine  Oenevolsc  dc    Digtosslfsage  d'Or 

315r,  315r 

cells|and  vats  ;  Treatioj;  wood  for .     (P)     Heap  and 

otliirs      S40r 

diaphrasm.     (PI  Bctt»     9*S 

industrieA  ;  Influence  of  cheap  electricity  on .     Ash- 

-  ■ '  croft    , 27r 

proce^  : 

fP)  Bctt«    Si» 

(P)  HoUls    429 

separations  ;  tTse  of  the  rotating  anode  in .     Holmes       48 

Elcctroplatine  ;  Apparatus  for : 

(P)  Araer.  Circular  Loom  Co 372r 

(P)  CoM-piT-CoIes     611 

(P)  Lutz    371 

(P)  ilcaker  Co 718. 1047r 

(PI  Pianliauscr    1145 

(Pi  Walker  and  Pinson     1207 

non-conduetinc  articles.     (P»  Ofrbinji  5S0,  fiOOr 

plant.     (P)  KinK,  and  Hanson  and  Van  Winkle  Co 944 

proi'i^sses.     (P)  Button  and  Hutton     841 

Electrotypes ;      Apparatus     for     production     of .     (P) 

Oowper-Coies     611 

Elements,  rare  ;  Determination  of in  rocks.     Dittrich  110 

Eleratinf;.     Set  Raising. 

EUagic  acid  ;  .\rtiflcial  preparation  and  constitution  of . 

Sisley    804 

Elmore's  ore  extraction  process.     Glatzel 1090 

Embroideries  :    Production   of bv    local   carbonisation. 

(P)  Cassella  and  Co 970 

EmulsUlcation  ;  Theor>-  of .     Marshall     330 

Emulsifying  agents  ;  Manufacture  of .     (P)  Imbert   251r 

fatty  substances  for  soap  making.     (P)  Lasbordes 1094 

Emulsions  of  essences  or  volatile  oils  with  water  ;  Producing 

—.     (P)  Saporta  1062 

Manufacture  of .     (P)  Schroeder    78 

of  margarine,  Ac. ;  Manufacture  of .       (P)    Risberg     621 

for  washing  wool,  Ac. : 

(P)  Crefelder  Seifenfabr.  Stockhausen  uud  Traiser 

612,  702f 

(P)  Stockhausen    092r 

Enamel ;   Manufacture  of,  and  Influence  of  clay  on . 

(iriinwald 600 

Reverberatory   furnace   for   burning .     (P)  Nicolas 

and  others    475 

Knamelled  sheet  steel  ware  ;  Testing .     Orion    1180 

Enamelling  ;  Furnaces  for  — ■ — •.     (P)  Garros    310 

furnaces  ;  Cliar>:Jiig  and  diseliurging .     (P)  Wanderer 

Werke  vorni.  Winklliofir  inid  Jauieke 1130 

Heating  and  |ii<-kUng  tluished  iron  articles  before . 

t.rilnwald  204 

of  metal  or  glass ;  Home  Office  regulations  for  vitreous 91 

metal    ware;   Substitute   for  tin   oxide   for .      (P) 

Weinier     1036 

process.     (P)  Woog  and  Dclage    1130 

Enamel'i ;  Allowable  limit  of  variation  in .     Shaw 1130 

CoetBcient  of  expansion  of  sheet-iron .     Maver  and 

Havas 1190 

t'unetion  of  fluorine  compounds   m .     Mayer  and 

Havas 835 

Ga«  kiln  for  tiring .     (P)  Payne    141 

Manufacture  of  opaque by  means  of  cerium  com- 
pounds.    (P)  Rickmann  und  Rappe    92 

Engines ;     Explosive    mixture    for    combustion .     IP) 

Winand     787 

inlonial-combustion  ;  Fuel  for  — — .     (P)  Barth     301 

MeiLsuring  the  air- or  gas-supply  to — ■ — .     Ashcroft. . . .  195 

Use  of  creosote,  Ac,  for  internal  combustion .     (P) 

Rodriguez     830 

Enkabang  fat  from  .Sarawak.     Brooks 612 

Entertainment  at  Ltjudon  University    580 

Enzyme  actions  ;  Lkliibitiou  of by  mercuric  chloride,  and 

their  restoration.     Hata 537 

actiouii ;  Mea.'turenient  and  intluence  of  concentration  of 

hydrogen  ions  in .     Sorenseu    950 

of  mall :  Proteolylie .     Schidronitz  1157 

in  the  silk-worm  which  produces  ammonia  from  amino- 

compounds.     Takcuchi  and  Inouye IOCS 

Enzymes.     Vundevelde  902 

"in  aeaeia  and  other  gums.     Reinitzer    1056 

of  barley  and  malt.     Holderer    733 

in    Beta    vulgarU ;    Sucroclastic .     Robertson    and 

others    846 

capable  of  hydrolysing  arbutin  and  salicin.     Slgmund. .  25.x 

Electrical  migration  of .     MIcliaells     253,  587 

of  milk.     14orda.s  and  Touplain 638 

oxidising  ;  Properties  and  ela-^ittcation  of .     Moore 

and  Whitley  • 618 

Plant .     Itialosuknia    321 

oi  pressed  yeast  juice  ;  Action  of  aotiacptics  on  the , 

Diichtcek   732 

Krgot ;  Extraction  of  p-hydroxyphenylctliylanJnc  from  — — . 

Iiarger    1324 

oil.     ^*  under  Oils,  fatty. 

preparation.     (Pi  Knoll  und  Co 913 

Ergothioneine,  a  new  ba.'^e  from  ergot      Tanret 906,  950 
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Brtjihnna  hvpaphottu  ;  Fat  from  seeds  of -.     Cohen    1259 

Krythritol  of  terplnolene.     Wallach    959 

Er\ill.rorylon  cofo  :  .\lkaloids  of .     Tunraaim 1164 

Esparto  gra.*" ;  Treatment  ot   by-products  from .     (P) 

(•'Cross  and  Russell 373,  373r 

Manufacture  of  cellulose  from electro-chemically. 

(P)  Ilubrot  and  Lockhart    257 

Production  o(  textile  fibres  and  paper  pulp  from — - — . 

(P)  Uubrot 597 

Essences  ;  Production  of  emuLsioiis  of with  water.     (P) 

Saporta     1062 

Esters  ot  brandy  :  Nature  of ,    Ordoiuean 736 

Converting   unsaturated   fatty •  into   the  talurated 

eomp<iiind^.     (P)  Erdmann     914 

of  e\  elie  t.r|)eiie  alcohols  ;   Manufacture  of .     (P) 

/eitschel 109f 

in  fermented  liquids  ;  Formation,  variation,  and  e\olu- 

tion  of  — ■ — .     Kavser  and  Demolon    736 

of  phenols  chlorinated  in  a  side-chain  ;  Preparation  of 

coinpoiuid .     (PI  R.'kschig    1167 

Etching  metals  with  cupramnioniuin  chloride.     Widemann..    1252 

Ethane;  Chlorine  derivatives  of as  solvents.     Koller   ..     719 

Ether,  chloroform,  phenol,  *c. ;  Mutual  solubility  etlect  of 

.     FUhner    441 

influence  of  water  and  alcohol  on  the  boiling  point  of 

— — .     Wade  and  Finnemore    1222 

Purification  of .     (iarbarini     1004 

Purification  of and  apparatus  tliereftpr.     l-Yitsch    . .     856 

Rei*overv  of from  the  air  in  making  powder,  arti- 
ficial silk,  &c.     (P)  Crepelle- Fontaine    1078 

Recoverv  of when  mixed  with  air.     (P)  Soc.  I'Air 

Liqiiide  880 

Recoverv  of  from  sulphuric  acid  used  In  making 

artificial  silk.     (P)  Cr^pelle-Fontalue 597 

Solubility  of in  water.     Osaka 625 

Ethers  ;  Preparation  of .     Sendercns    219 

Preparation  of  aromatic  alkyl .     (PIGerber..  1223,  1274r 

Ethoxvphcnylaminomethane  sulphonate.  (P)  Lepelit.  l>ollfus, 

.t  Cansser  490,  1105r 

p-EtboxyphenvlaminomethvI  alkali  sulphites  ;  Manufacture 

of  — '-.     (P)  Lepetit   490 

Ethyl    acetate ;     Preparation    of .      Babcrroami     and 

Brezina 1222 

Ethylbenzcne  in  coal  tar.     Sehiiltz  and  Sander 877 

Ethyl-3.4-dihydroxybenzene :   Cyclic  carbonates  of  halogen 

derivatives  of ■.     (P)  Wellcome  and  Hargcr. . . .       41 

Ethylene  ;  Chlorine  derivatives  of as  solvents.     KoUcr..     719 

derivatives  containing  nitrogen  : 

Busigiiies    1119 

Lemoult   1119 

Synthesis  of from  carbon  monoxide  and  hydrogen. 

Orlow    301 

Ethyl  ether.     Stt  Ether. 

Eucainc  ;  Distinction  between  a-  and  ^ ,      Saporetti . . .    1 103 

Eucalyptus  oil.     See  under  Oils,  essential. 

Euealtfpttit  occidentals  ;  Taimin  of  the  bark  of .     Dekker     665 

Eugenol  in  cloves  ;  Determination  of .     Reich 1 185 

Eugcnol-aeetamide  ;  .Y-substilntcd  aminomethyl  compounds 

of .     (P)  Einhorn    491 

-albumin  compounds.     (P)  Belart,  and  Digit  Disinfectant 

Co 1325 

Eupntorium  rehaudianum  ;  Constituents  of ,  and  its  uses. 

llieterich     745 

Evaporating  apparatus  : 

(PI  llriicke 79 

(P)  Kijdman 891r 

(P)  Faller    15r 

IP)  Fawcett.  Preston,  and  Co.,  and  Shield    1077 

IPlOaiilin  and  Gaulin    874 

(P)  (irouvelle  and  .\rquembourg    , 784 

(P)  Lillie     1239 

(P)  .McNeil  and  .McXeil     104 

(P)  .Maschiniiifabrik  (ircvenbroich SOO,  30()r 

(PI  Parker,  and  Kestner  Evaporator  Co 1307 

(PI  SchahU    131 

(P)  Schrade    131 

IP)  Suzuki 416.  1185 

app^tratus  ;  Cast  iron with  Field  tubes.     (P)  Saucr- 

brey  M:«chinen(abr 465.  «9Ir,  1024r 

apparatus  for  concentrating  liquids.     (P)  JIacfarlane. .     645 

apparatus  :   I'ontinuous  single  or   multiple  eflect . 

iPlJolicard    15 

appor.ttus  (or  sea  water.     (P)  K6hnke    794r 

apparatus  (or  sugar   Juice,  Ac;  Continuous .     (P) 

Tieniaiin     321 

apparatus  (or  sugar  solutions.  .Vc.     (P)  (irelner     807 

aptiarntus  ;  Vacuum .     (P)  Dunn  and  liunn   15r 

apparatus  ;  Vacuum  pan  (or (P)  Ray    645 

Ik>iI'T*  for  use  in  crvstallising  liquids.     (P)  Faller 971 

hquid  from  s<ilutions.     (PI  Hodgkinson    784 

liquids  ;  .\pparatus  for ■  by  means  of  a  steam  blast. 

iPl  Waclitel    236 

liquids  bv  atonilsallon.     (P)  Pagte,  Camus,  et  Cic  and 

Hardy    .'.92 

liquids  IB  raeuo  ;  Apparatus  (or  — — -.     (P)  Tftnter     ....     357 

process  (or  tar,  Ac.     iP)  Apparatebau-tics.  Kdhn 1248 

Evain  iratlon  o(  liquids  :  Regeneration  of  Utent  heat  of . 

(P)  NoM  and  BituionolT    357,  1114r 
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Evaporators.     See  Evaporating  apparatus. 
Exhauster  for  acid  gases.      (P)  Selwig  und  Lange  Maschinen- 

fabr 235 

ExhaustiDK   lamps :     Process   for   .     (P)    Merritt,    and 

Boston  Incandescent  Lamp  Co 132 

Exhibition  at  Brussels,  1910 ;  International 684.  823 

Expenditure  of  the  Society.  1908 554 

Explosion  at  Blaekbeck  Gunpowder  Factory.     Cooper-Key  1064 

of  chlorat*  ;    Peculiar .     Davis 329 

of  detonators  at  Faversham.     Crozier 747 

in  the  Gunpowder  Factory  at  Fcrnilee 1224 

in  the  trinitrotoluene  factory  At  Schonbeck  a.E.    Rudeloff     746 
Explosive  termed  "  carbite  "  :    Report  of  Commission  des 

Substances  Explosives  on 221 

compound : 

(P)  Briggs,  and  .\mer.  DjTiamite  Co 1168 

(P)  Holmes    1065 

High .     (P)  Cottu  and  Teyssen    1225 

material.     (P)  Klaffke 627 

mixture  for  combustion  enaines.     (P)  Winand 787 

containing  trinitrotoluene  and  oxygenated  compounds. 

(P)  AUendorf  and  Rudeloff 4Sr 

value  of  gas   mixtures  ;   Apparatus  for  measuring  and 

indicating  the ■,     (P)  Evans 627 

Explosives  ; 

(P)  Anglo-French  F.  and  S..  Ltd..  and  Edwards 

221,  222 

(P)  Bawden  162 

(P)  Buck,  and  Buck  Explosive  Co 1328 

(P)  Clement  and  others    1065r 

(P)  Harris 1327 

(P)  Le  Sueur 748 

(P)  Pieper  816,  916 

(P)  Rudeloff 222r 

(P)  Von  Schroetter    110r,1105r 

Apparatus  for  detecting  spontaneous  decomposition  of 

nitro .     (P)  BoHChaud-Praceiq 1007,  1106r 

chlorate  and  perchlorat+^ .     Girard  and  Laroche ....     492 

in  coal  mines 493 

in  coal  mines  :  Permitted 916 

Committee  to  investigate  the  Abel  heat  test  for . . . .     444 

Detection  of  mercury  in .     Patterson 747 

Diuitroglycerin   .     (P)    Mikolajczak 222r 

Experiments  with  ammonium  nitrate at  SchwaJbach       42 

Experiments  with  in  regard  to  the   explosion   of 

firedamp  and  coal  dust.     Mente  and  Will 748 

Gases  resulting  from  the  use  of  high .      Cullen    ....     162 

used  in  Great  Britain  in  mines  and  quarries 915, 1065 

Home  Office  regulations  for  nialdng with  use  of 

dinitr.ibenzene  and  dinitrotoluene 134 

containing   hvpophosiiliites  :     .Manufacture   and  use   of 

.     (P)  Serrant  and  Boilleau 855 

Importation  of into  India 627 

Investigating  sensitiveness  of to  shock.     Kast, . . .     747 

Manufacture  of : 

(P)  Chailly 1007 

(P)  Escales  and  Nowak    444r 

( P)  La  Motte,  and  Du  Pont  de  Nemours  Powder  Co. 

329,  544r 

(P)  Lezinskv 384,   493r,   817r 

(P)  Palmer 384.  544r 

(P)  South  .African  Maganite  ExpIosivesSynd.,  and 

Bloxam 43 

(P)  Sparre    222r 

Mixing  machine  for .     (P)  Talley 1328 

Plastic    ammonium    nitrate    .     (P)    Verein.    KOln- 

Rottweiler  Pulverfabr 1328 

Report  of  Chief  Inspector  of for  Victoria 1168 

Report  of  Cliief  inspector  of for  West  Australia 855 

33rd  Report  of  H.M.  Inspector  of 914 

Report  of  Inspector  of for  Cape  Colony,  1908 961 

Safety  — .     (P)  Ceipek    43r 

Safety  device'for  vacuum  drying  apparatus  for .    (P) 

Passburg 110 

safety  :    Tests  with  .     Beyling 42,  260 

Transportation  of 854 

in  the  United  .States  ;  Permissible .     Holmes 1274 

Wrappers  for  blasting  .     (P)   Kvnoch,   Ltd.,  and 

Udal. 

.Sf  aUo  Gunpowder  and  Powder 260 

Extraction  apparatus.     (P)  Chamberlain 145 

appar.itus  for  pl.ant  products.  tVc.     Auld  and  Pickles  ... .     627 

apparatus  for  purifying  ether.     Fritsch 856 

of  liquids  with  ether  ;    .Apparatus  for .     Fiske....     817 

of  tanning  materials,  dyewoods,  Ac.     (P)  GoUmert 162 

with  vnl.itile  substances  ;  Apparatus  for .    (P)  Deroy     211 

Extractor.     (Pi  Warburton    300 

Extracts  ;  Manufacture  of .     (P)  Wiejand  and  Rieder . .    972r 
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Fabric ;     Artificial   tanned   with   finish   coating.     (P) 

Weinheim 833 

Fabrics :     Apparatus   for    doing   and    treating   .     (P) 

Tomlinson-Haas  .ind  Standeven    979 

Apparatus  for  impregnating .     (P)  Strohn 1247 

Apparatus  for  impregnating  or   extracting  liquids  from 

— — .     (P)  Hey 702f 

Bleaching  and  treating with  liquids.    (P)Gantt....   1194 
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Coating with  rubber.     (P)  Gare 319 

Colouring •  superficially.     (P)  Polack  A.-G 598 

Decoration  of .     (P)  Ratignier,  and  Pervilhac  et  Cie. 

38,  137 

Degreasing  and  cleaning  apparatus  for .     (P)  Scott    201 

Device  for  removing  tlie  alkali  from  mercerised .     (P) 

Haubold  241 

Dressing  .     (P)  Claes.sen 36Sr 

Drying  clianiber  for  — — .     (P)  Vandamme 598 

Drying,  cooling,  &c., .      (P)  Charlesworth 423 

dyed  or  printed  witli  vat  dvestuffs  :  Scouring .     (P) 

Badiscl)c  .inilin  und  Soda  Fabrik 89.  423r 

Dyeing,    bleaching,    washing,    &c.,    1;extile    .     (P) 

Balmc  and  Asliton  1194 

Dyeing  miion .     (P)  Cassella  und  Co 471,  833r 

Electrolytic  apparatus  for  treating  .     (P)  Dasson- 

viUe  241 

Kier  for  scouring  in  open  width.     (P)  Soc.  Anon. 

de  Teinture  et  Impression  de  St.  JuUen 1122 

Macliines  for  dyeing in  open  width.     (P)  Shaw,  and 

Whitefleld  Velvet  and  Cord  Dyeing  Co 88.  2n2r 

Manufacture  of  waterproof,  lustrous .     (P)  Hiibuer, 

and  Riley  and  Co 520 

Means  for  Schreinering  textile  — — .     (P)  Pickles  and 

Pickles 471 

Printing  on .     (P)  Siefert-Schwab 472 

Printing    textile    ; 

(P)  Carberti  and  others    653r 

(P)  Calico  Print**r3'  .\ssoc.,  and  .\shton    519 

(P)  Calico  Printers'  Assoc,  and  Scliofleld    201 

Production   of  colour  effects   on  .     (P)      Meist«r, 

Lucius,  und  Briining    1032 

Production  of  coloured  discharges  on  union  .     (P) 

Englisclu-  WoUenwaren-M.inufaktur 652 

Prtiduction  of  designs  and  colour  effects  on  ■ ■.     {PI 

HUbner 472.  792/ 

Production    of   resist    effects    on    .     (P)    Badisclie 

.\nilin  und  Soda  Fabrik 471 

Production  of  variegated  colour  effects  on  .     (P) 

Hindley 88 

Removing    soda-lye    from    after    mercerising    by 

steaming.     (P)  Venter 19 

Rendering   adhesive.     (P)    Gleasou,    and    Massa- 
chusetts Chemical  Co 792 

rendering impermeable.     (P)  Elum 89 

Rotary  machine  for  cleaning .   (P)  Tecza  Dampf-Fabr. 

Chem.  Reinlgung  u.  Kunst-FSrberei 471 

Schreiner  finish  of (P)  Krais 653r 

Scouring  macliines  for  textile .     (P)  Bailev 201 

Spra>ing  colour  and  otiier  liquids  on ■.     (P)  Burdick     201 

Steaming  of .     Sclxeurer 701 

Stiffening  and  rendering  vegetable  — - —  impermeable.  (P) 

MarLx 307 

Testing .     (P)         Chaney 1270 

Treatment  of : 

(P)  Heimann  1031 

(P)  Hoinkes  652 

Treatmentof by  the  Agostini  processes.  Pmdhomme     652 

Treatment  of in  spread-out  form  with  liquids.     (P) 
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Firebrick  ;   Composition  for  use  in  making .     (P)  Houze 

and  others   658 

lining  :  Basic .     (P)  Newberry 885 

Manufacture  of .     (P)  .41bon  .and  Parker 244 

Fireclay  goods  ;    Glazing  porous  .     Searle 836 

Firedamp    explosion ;     Experiments    with    explosives    with ' 

regard  to .     Mente  and  Will 748 

Fireproof  coatings  :    Manufacture  of .     (P)  Levy 992 

compositions.     (P)  Phillips  and  Bacon 148,  989r 

materials  ;    Manufacture  of .     (P)  Roberts 602 

Fires   from   burning   mineral    oils,    turpentines,    &c. ;     Ex- 
tinguishing — — .     (P)  Graaff  mid  Co 30S 

Fireworks;   Manufacture  of .     (P)  Berthier  et  Cie 1066 

Fischer's  salt ;   Precipitation  of .     De  Koninck 545 

Fish  oils.     See  vnder  Oils,  fatty. 

Flame  of  oxyhydrogen  ;    Temperature  of  the  ,     Bauer     786 

Flames  ;   Presence  of  ozone  in .     Manchot 1226 

Flash-lights  ;  Manufactures  of  mixtures  for .     (P)  Bethge 

328,  5441- 

Flaveosine.     Grandmougin  and  Lang 1245 

Flavonoi    derivatives ;     Herzig   .ind    Hofmann's    paper   on 

methylated .     W.aliaschko 361 

Flavopurpurin.     See  under  .Anthracene  dyestuffs. 

Flax  ;    Treatment  of .     (P)  De  Ballore,  and  Soc.  Anon. 

Fabr.  des  Pltes  i  Papier  de  Lin 598r 

Flint,  felspar,  and  china  clay  ;    Action  of  Iicat  on  binary 

mixtures  of .     Heath  and  Mellor 474 

Flour ;     Ageing,    conditioning,    and    bleaching    .     (P) 

Loring   740 

Alteration  of  bv  sulpluir  dioxide.      Carteret  and 

Carteret ! -137 

Analysis  of  with  regard  to  bread-making  value. 

Kosutany 809 

Apparatus  for  preparing  gaseous  mixtures  for  bleaching 

.     (P)  Wesener 379 

from  beetroots  ;  Manufacture  of  — — .     (P)  Dautrebande 

903_,  957r 

Behaviour  of  wheaten towards  bakers*  and  brewers' 

veast.     Baker  and  Hulton 778 

Bleached .     U.S.  Food  Inspertion  Decision 167 

bleaching.     Snyder ; 669 

Bleaching  and  ageing .      (P)  Wesener    823r 

Bleaching  and  conditioning  of .     Jago 737 

bleaching,  and  its  relation  to  bread  making  .ind  nOtntlon. 

Wesener  and  Teller 1218 

Changes  In on  keeping.    Marlon  , .  i  i . .  i . ; .  i 808 
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FAOX 

Flonr — em'. 

DptcrtionofNofidiPd .     Wpil 166 

Dotoction  of  wlu'iit  flour  in  ryo .     Winton 11*0 

Dcterniinntion  of  dn.' Rlntcn  in  wlieat  • •.     Rammstedt     15« 

Gas-makinK  capacitv  as  factor  in  estimating  stronRth  in 

wlii^at  — — .     H>inii>l\ript<  and  Simpson 738 

Improvinient  of  .     (P)  Tiidcslcy  and  othcru 1059 

Slantifacturc  of  ntarrli  and  Rluton  from  wheat .     (P) 

Klopfer  SOSr 

MillinR— .     (P)  Thomas HOC 

Milling  and  conditioning  wlieat  : 

(P)  Simon.  Ltd laiflr 

(P)  Thonuia 1050 

Jtincral  composition  of .     Viiallart  S08 

-moths  :  ncstroving -.     (P)  Boeder 11«1 

Kccoven'  of  starch  and  protein  from  wheat .     (F) 

Klopfer 379,  37»r 

Sugar  content  and  diastotic  power  of  fine  wheat . 

Von  Licbig -lo^ 

Treatment  of : 

!P)  Humphries 1050 

(P)  Waldmeyer »03 

Use  of  coal-tar  oil  in  examination  of  .     Loviton..   1267 

Flours  :   Chemically  treated .     Ladd  and  others 377 

Examination  of on  the  basis  of  their  catalase  con- 
tent,    Leichti    .••   1009 

Toxicity    of    towards    Saccharomycet    cerfvisxce. 

Pa'ker  and  Hulton 781 

Fluids  :    Process  and  apparatus  for  examining  .     (P) 

Bishop 222.   1066r.   1328r 

under  pressure  :    Transferring  apparatus  for .     (P) 

HofT.  and  Standard  Oarlionic  Co HI-* 

5m  aho  Liquids. 

Fluorene  :  Produition  of .     (P)  Ges.  f.  Teerver>verthung     849 

Fluorides  in  beer  ;    rteteetion  of .     Flamand 104 

and   sulphates ;     Separation   of  •.     Ehrenfcld    and 

Indra *** 

Fluosilicates  ;  Manufacture  of  .      (P)     Riviire r>9» 

Fluorspar  ;    Manufacture  of  artificial  cr>nlit«  from .     (P) 

Loesekann    l"*" 

Fluxing  material  for  easily  llrcd  bodies  ;  Marly  clay  as . 

Berdel 112" 

Fodders  ;    Nitrogen-free  extractive  matters  In .     KOnig 

and  Suttho£f    • .     901 

Food    \ct  ;  Pnre  of  New  South  Wales 002.  998,  1059 

for  cattle  ;  Manufacture  of .     (P)  Hreyer 621 

Chemistry  in  its  relation  to .     Snell •O 

colours:    Impurities  In  "  certified  " .     Kohnstamm     <39 

containing     glutamic     acid.     (P)     Ikeda     and     Suzuki  1219 

grains  ;    African  • '•'O^ 

products  ;   Manufacture  of .     (P)  Behr 437 

Foods  ;    Apparatus  for  preserving  — — ■  by  liquid  air.     (P) 

Place,  and  American  Air  Liquefying  Co 957 

Application  of  the  "  coking  "  test,  to .     Binder 670 

Colours  allowed  for in  France.     Muttelct 1219 

Detection  of  artificial  sweetening  agents  in .    Bianchi 

and  Di  Nola   1267 

Detection  of  benzoic  acid  in .     .Tonescu 670 

Detection  of  einnamie  acid  in .     Bigelow 1160 

Distribution    and    quantity    of    phosphorus    in    . 

TTeubner  and  Rceb    35 

JUneral  constituents  of .     Ingle "39 

Nltroeenfree    extractive    matter    in .     K6nlg   and 

SutthofT 901 

Soditim  bi'iizoate  as  preservative  for .     U.S.  Referee 

Bo.irfi  Report 216 

Sterilising,  disinfecting,  and  deodorising  .     !P)  De 

Kunwald 810 

Tin  In  certain  canned .     Buchanan  and  Schr>Ter. .     322 

Use  of  sodium  benioate  for  preserving .     U.S.  Food 

Inspection  Decision 670 

Use  of  preservatives  In .      Discussion  at  New  York 

Section    '^ 

Fordlt  IC  ;  Tests  with .     Beyllng  260 

Formaldehyde  in  beetroots  and  other  plants.     Gentil 1154 

Composition  containing  .     (P)  Blackmore 490 

Determination  of in  solutions.     Blank  and  FInkon- 

belner   »«2 

EfTeetiif on  digestion  and  health.     Wiley 255 

Fnrmat.-s  ;   Mannf.vtiire  of .     (P)  Hempel 383r 

Preparation  of together  with  formic  acid  and  methyl 

alcohol,  from  mifbane.     (P)  SauerstolT-  u.  Sflekstoff- 

Ind.   Hansmann  nnd  Co 1222 

Preparation  of  dxalates  from  .      (P)  Elektroohem. 

Werke  108 

from  sucrose  ;    Stipposed  formation  of on  boiling. 

La  W«n 1264 

Formaldehyde  -  sulphoxylates  :     Manufacture    of .     (P) 

Chem.  Fabr.  von  Hevden 1199 

-sulphoiyllc  acid  :  Preparation  of  nitrogen  derivatives  of 

.     (P)  rheni.  Fabr  von  Heyden    1326 

'ormlc  acid  :  Determination  of .     Franien  and  Creve. .    1222 

Detf  rmlnatlon  of In  fmit  ioice*.  Sehwart  and  Weber     670 

from  formates  :    Preparation  of .     (P)  Strauss 674 

Ma'"ifaetnre  of : 

(P)  nempel    269 

(P)  Soc.  Anon.  Ktabl.  Eyeken  et  Leroy. ; 160 

reparation  of  together  with  formaldehyde  and 

methyl  alcohol    from  methane.     (P)  Sauerstoff-  n. 
^tJetato(f-Ind.  Hausmann  und  Co 1222 


PAOB 

Formic  ester ;  Alcohol  for  use  In  making 960 

Formosa  :   Camphor  exports  from 440 

For$teriania  floribunda  :    Kubber  of from  Jamaica. ...  31 

France  ;  Chemical  industry  of 547 

Imports  and  exports  of  oils  and  fats  into  and  from . 

Ixwkowitsch    718 

Manufacturing  tax  on  alcohol  In 732 

French  alcohol  statistics  for  1908 1090 

cust4ims  tarilf :    Pr()pt)sed  new 165 

patent  la«-8  ;  Proposed  alteration  in  the 165 

patents  for  processes 964 

West  Africa:   Paper  pulp  In .     Ammon 1269 

Fructose  :  Fermentation  of by  yeast  juice.     Harden  and 

Young 1157 

Fruit  essences  ;    Definition  of .     Perrot 381 

juices  ;   Determination  of  formic  acid  In .     Schwarr 

and  Weber 670 

juices  and  extracts ;   .Nfanofactatv  of  concentrated 

(PI  Volj 36 

Fruits ;    Effect  of  arsenic  treatment   of  plants  on  . 

Porchet  1219 

Fucose.     ToUcns  and  Rorive 806 

Fuel.     (PI  Selden  972 

Artificial  : 

(P)  Herbein  131 

(P)  Lcadbeater  and  others 132r 

(P)  Morris    1186 

artificial :    Manufacture  of  : 

(P)  Calor  1:0 16 

(P)  Vivian  and  others 237r 

artificial :  Treating  coal  to  produce .     (P)  Hadlow  . .  16 

briquettes:  Manufacture  of .     (P)  Zindler 612.  931r 

Determination  of  volatile  matter  in  solid .    Constam  092 

Distillation  of  industrial  .     (P)  Ferrari  and  others  594 

FaeiUtatinc  and  controlling  combustion  of  ,  and 

preventing  smoke.     (Pi  Coat  Treating  Co 876 

for  intenial-combustion  engines  ;   Manufacture  of : 

(P)  Earth 301,  593r 

(P)   Selden    929 

Liquid- and  its  economic  aspects.     Brame 1115 

liquid  :    Utilising  vapours  from in  heating  steam 

boilers,  Ac.     (P)  Wilson  and  Preseott 1.308 

Manufacture  of  • -.     (P)  Parker 831r 

Maximum  temperatures  attainable  with  ordinary . 

Von  Ehrenwerth 640 

for  motors  ;   Highly  carburctted  alcohol  as .     Con- 
stam      692 

from  peat.     Ekenberg  611 

from  peat ;    .\pparatu8  for  making .     (P)  Shepard 

and  Wickham 1116 

Peat  products  for  use  as .     (P)  Zailer 786 

Plant  for  treating ,  and  recovering  .ind  treating  by- 
products-    (P)  5foore  and  Crombie 1187 

Pulverised  for  industrial  purposes.     Meade 236 

Retarding  combustion  of  ga.seous  .     (P)  Fabry..   1027r 

smokeless:   Distilling  coal  for  making .     (PI  White  81 

Treatment  of  gaseons  .     (P)  Cie.  du  Haz  de  Lyon  197r 

for  use  in  place  of  petrol.     (P)  Thuillier 830 

Fume  condensing  apparatus.     (P)  Laurent 78 

Fumes  :  Condensation  of  .     (P)  Hogel 889 

of  spelter  ftimaces  :    Treatment  of  .     (PI  Howard 

and  Hartley 799 

TT;'atment  of  .     (P)  U.S.  Smelting,  Reflniog,  and 

Mining  Co 799 

Fungi:   Diastases  of .     Zellner 494 

Fnngleides      (P)  Pickering  and  Vo.ss 1162 

Fiinlumia  einsliea  luits  :    Coagulation  of .     Clirlsty 533 

Furernanp.  fibre  from  India 661 

Furfural-sulphurous  acid.     Kerp  and  WOhler    1001 

Furfuroids  :   Determination  of  ——  in  presence  of  pentosans. 

Brauns    620 

Fiimace  flue-dust  ;     Utilisation  of  .     (P)  Plilllips  and 

others    527 

gases  poor  In  sulphur  dioxide  :  Rendering harmless 

and  nsef ul.     Borchers 659 

Furnaces  : 

(P)  Bell  Bros.,  Ltd.,  and  Johnson 1239 

(P)  Blair »-* 

(P)  Wedge 416 

(P)   Wilbur,  and  I.lbbey  Class  Co 971 

Annealing .     (P)  Edwards  and  Edwards 26 

Blast .     (P)  Cook 1140 

blast  :    Charcoal  as  fuel  for in  Ontario.     Sweet  ler  93 

blast  :     Distilling   wood   nnd   direct   utilisation   of    the 
charcoal  in  ^— .     (P)  Soc.  des  Hants  Foumeaux, 

Forgi-s.  et  AciCrles  du  Chill l"i"o 

blast:    Dr\ing  air  for .     (P)  Daubin* 1043 

blast  :    Limit  of  fuel  eeonomv  in  Iron  .     Langdon  12U1 

blast  :  Operating .     (P)  (iayley 1 140 

blast:    Precipitating  and  preventing  formation  of  flue 

dust  in  .     (P)  Atcherson  and  SIddall 314 

blast :   Utilising  waste  heat  of .     (P)  Ptoser 8R9 

Calculating  the  eliargi-s  for  — .     (P)  Marshall 1141 

Carbonising .     IP)  Loreni 13' 

for  cementation  of  iron  or  steel  objects.     (P)  Armstrong 

A  Co 25,  315r.  1046r 

Charging  the  retorts  of  tine  and  eimilai .     (P)  I>or- 

Delattre    206,  STOr 
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Fmnaces — eotU. 

Crucible  : 

(P)  Holzaptel 370r 

(P)  Eockwell.  and  EockweU  Co 1044 

(P)  Schwartz,  and  Kroeschell  Bros.  Co.  247,  943r,  1045r 

crucible ;     Gas    generating    .      (P)  Scliwartz.    and 

Kroescliell  Bros.  Co 207 

Crucible for  melting  metals.     (P)  Miller 798 

lor  destroying  refuse.     (P)  Hayes 380 

DBtillation  .     (P)  Johnson,  and    Continuous   Zinc 

Furnace  Co 611 

Electric  : 

(P)  Bailv    1091 

(P)  Becket.  and  Electro  Metallurgical  Co 989 

(P)  Bingham lOiil 

(P)  Birkeland 96 

(P)  Bouneau    20Sr,  800r 

(PI  Chaplet  and  Esmond 661r 

{PI  Cornelius   481r 

(P)  Famsworth  and  Bartell 800 

(P)  General  Electric  Co 208,  248 

(P)  Gorrell  and  Euthenburg 481 

(P)  Hall,  and  Xortou  Co 428 

(P)  Hav,  and  American  Electric  Furnace  Co 1045 

(P)  Heiberger    148r 

(P)  Helfenstein 1206 

(P)  HSroult,  and  Soc.  Electromfitall.  Franc    147,  371 

(P)  Higgins    1257r 

(P)  Hoskins  Co 31.5r 

(P)  Imbert 207,  1145r 

(P)  Keller 97,  149r 

(PI  Knonles 528 

(P)  Landi3.  and  American  Phosphorus  Co 989 

(P)  Marsh 96r 

(P)  Nathusius ^ 529r 

(P)  Xathusius.  and  Westdeut*.  Thomasphosphat- 

werke 28r 

(P)  Eeid 248.  1047r 

(P)  Reynolds 1093r 

(P)  RoclJing   and   others 1258r 

(P)  Euthenburg    248 

(P)  Smith,  and  Intemat.  Acheson  Graphite  Co.  1145 

(P)  Tone 989 

(P)  Trillon  and  others 1046r 

(P)  Voelker    661 

electric  ;   Bringing  the  current  to  the  electrodes  in . 

(P)  Soc.  des  Carbures  Mttalliques 1206 

electric  :    Connections  for  the    electrodes  of  .     (P) 

Keller    248 

Electric for  continuous  manufacture  of  glass.    (P) 

Sauvageon    1130,  1200 

electric  ;    Electrode  losses  in .     Hansen 1143 

Electric for  extracting  zinc.     (P)  Cote  and  Pierron   801r 

Electric for  fusing  refractorj-  materials.     (P)  Clcrc 

and  Minet  528 

Flectric  induction : 

(P)  Grondal-Kjellin  Co.,  and  Hiirdgn   1047 

(P)  Gnmwald    800,  800,  1047/ 

(P)  Hiorth 131S 

iP)  Eochling'sche    Eisen    und    Stahlwerke,    and 

Rodenhauser 1047 

(P)    Soc.    des.    Proc.    Gin   pour    la  Mfitallurgie 

Electrique 528 

Electric for  making  homogeneous  iron  and  steel.  (P) 

Levoz    372 

Electric for  making  iron  and  steel. (P)     Aktiebolaget 

Elek-tromctall 944 

Electric for  making  steel.     (P)  Hugot 530r 

Electric  for  metalltirgy  ; 

(PI  Girod 611r 

(P)  Eeid 530 

Electric     resistance     with     high     pressure.     (P) 

Josselin     28 

Electric with  self-circulation.     (P)  Gin 528 

Electric  smelting  : 

(P)  Harrison    530 

(P)  Taylor 1258 

(P)  Wilson  661 

Electric  steel  .     Amberg 208 

electric  ;  Terminal  for .     (P)  Spelden,  and  Intemat 

.\che3on  Graphite  Co 1145 

Electric  transformer : 

(P)  Frick    481r,  989r 

(P)  Frick,  and  Grondal-Kjellin  Co 1046r 

Electric for  treating  gases  and  gas  mixtures.     (P) 

Salpeters&ure  Ind.-Ges 715.  1046r,  1317 

Electric  — —  for  treating  ores  : 

(P)  Aktiebolaget  Elektrometall   1047,  1145r 

(P)  Oesterle  944 

electric  ;     Working  limit  in  due  to  the  "  pinch  " 

phenomenon.     Hering  1143 

Electrical  hardening  .     Sabersky  and  Adler 429 

Electrically    heated    especially    for    determining 

melting  and  boiUng  points,     (P)  Deckert 315 

Electrode  efficiency  of  .     Hering 1206 

Electrodes  for  electric .     (P)  Comaro 148,  840r 

Firing  rotary .     (P)  Wilson 312 

Gas .     (P)  Bueb 930 

Gas-flred  shaft .     (P)  Sclunatolla 511 

Gas  retort .     (P)  Eies 788/ 

for  gasifying  coal.     (P)  Eies    648/ 

for  glass  making,   metallurgy,   &C; ;    Tank  .     (P) 

Bembaux ...:...:.... 795 
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Furnaces — cont. 

Hardening  muffle .     (P)  Mergler 479 

Hearth .     (P)  Dahl 972/ 

Hot-air .     (P)  KeUer 930 

Measuring  the  air  or  gas  supply  to .     Ashcroft 195 

Mechanical  roasting .     (P)  Von  Zelewski 481/ 

for  melting  metals,  ttc,  roasting  ores,  saltcake,  <&c.      (P) 

Mount  and  PflUger 27r 

Metallurgical  ; 

(P)  Hubner    1141 

(P)  Hughes    27,  370r 

(P)  Hughes,  and  Picher  Lead  Co 609/ 

(P)  McCartv 207/,  660/ 

(P)  McLimans  145 

(P)  EeiUy,  and  North  American  Seduction  Co...     890 

(P)  Schmelzer   427 

Movable  and  dismountable  ■  for  metallurgy.     (P) 

Eeczka    890 

for  obtaining  zinc  and  lead.     (P)  Armstrong 839 

Open-hearth .     (P)  Knox  and  others 1256 

Ore-roasting : 

(P)  Daniel  and  E6mer   627 

(P)  Wilfley  and  Seep 987 

Ore  smelting -.     (P)  Jones,  and  Jones  Step-Process 

Co 427 

for  producing  steel ;    Automatically  circulating  electric 

.     Gin 716 

Eeaction  — —  .     (P)  Tufts,  and  Merrimac  Chemical  Co.     981 
for  reducing  ores.     (P)  Bendall,  and  American  Reduction 

Co 207,  479 

Reduction .     (P)  General  Electric  Co 145,  247/ 

Refractory  material  for .     (P)  Rippey 24 

Refuse-consuming .     (P)  Decarie  Manufacturing  Co.     158 

Regenerative  gas .     (P)  Acker 647 

EegeneratiTe  reverheratory .     (P)  Friedrich 1077 

Regenerative  reversing .   (P)  Knox  and  others. .  527,  1866 

Retort .     (P)  Schmatolla 1307/ 

Retort for  making  gas,  «tc.     (P)  Thom  and  Pryor  1125 

Retort for  making  illuminating  gas.     (P)  Bolz. .  82,  514/ 

Reverberatory .     (P)  Kirchberg   1114/ 

Reverberatory  and  like .     (P)  Schmatolla 314 

Reverberatory  for  burning  porcelain,  enamel,  Ac. 

(P)  Nicolas  and  others 476 

Revert>eratory  smelting -.     (P)     Lee 315/ 

Eoasting  : 

(P)  Greenawalt 527 

(P)  Hogel 890 

(P)  Wedge 1256,  1256 

(P)  Wilfley  and  Seep 1256 

Rotary  roasting .     (P)  Down  and  Morgan 527 

Smelting : 

(P)  Koch    428/ 

(P)  Ladd    1047 

(P)  Soc.  Anon.  d'Exploit.  Brev.  Cubilot  Baillot. .   1204 

for  supplying  hot  air.     (P)  Farbridge 509 

Tilting  crucible .     (P)  Newton  and  Billington 714 

for  treating  metals  ;   Electric .     (P)  Schemann  and 

Bronn 429/ 

for  treating  metals,  ores,  and  alloys.     (P)  Fennell  and 

Sackett 1204 

Utilising  coal  or  coke  dust  in with  mechanical  stokers, 

(P)  Stonehouse   786 

for  volatile  metals.     (Pi  Honunel,  and  Metals  Extraction 

Corporation    427,  988/,  988/,  1141 

for  volatilising  zinc  ores  ;  Revolving .     (P)  Hughes    609 

Furs ;  Dyeing  — — • : 

Beltzer    934 

(P)  Meister,  Lucius,  und  Briining  662,  833 

Machine  for  treating .     (P)  Slocomb 1263 

Treatment  of  .     (P)  Vidal 482/.  1262 

Fused  materials  ;    Mixing  reagents,  Ac,  with .     (P)  Soc. 

des  Cui\Tes  de  France 146 

Fusel  oU  ;   Co-operation  of  bacteria  in  the  formation  of . 

Pringsheim 322 

Determination  of .     Slitchell  and  Smith 1158 


Galalith;   Sensitive  reaction  for .     Wolter 101 

Galicia :  Petroleum  industry  of 9S2 

Gallic  acid  ;    .\ction  of  reducing  agents  on  .     Gardner 

and  Hodgson 32 

Dyestulfs  derived  from .     Ehrmann    696 

in  extracts.  Ac;  Determination  of .     Hinrichsen  and 

Kedesdy 831 

salts  :   Preparation  of  drj',  stable  .     (P)  KnoU  und 

Co 161 

Gallocyanines.     See  under  Oxazine  dyestuUs. 

Galvanic  cell  becoming  active  on  wanning.     (P)  Splliotopol  148 

cells.     (P)  PBrscke 529/ 

cells;  Carbon-consuming .    (P)  Jungncr 529/ 

element.     (P)  Heil    28,  147 

element  of  the  Bunsen  type.     (P)  Heintz 715 

element :   Electrolyte  for containing  mercury'  com- 
pounds.    (P)Hcil 28 

gas  batteries.     (P)  Jungner 520/ 

gas  elements.     (P)  Jungner 529/ 

Galvanised  metals  ;   Testing  of .     Walker 1130 
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Oalvanisers'    dross ;     Apparatus    for    smelting  .     (P) 

Hopkins   714. 1045r 

skinimiii^s  ;    Recovery  of  zinc  compounds  and  ammonia 

from  .     ( P)  Pcarlman  and  IVarlman 522 

(ialvanisinK ;       Ammonium     chloride     in     .     Factory 

Inspectiir's  lUport 753 

process.     (P)  PatUrsoii  and  others  942 

process;    Kleitrolytic  .     (P)  Jiianco 29,  990r 

rods,  tubes.  Ac. ;    lilectrical  apparatus  for  .     (P) 

Beckett 1047 

Vapour .     Cowper-Colcs 399 

Gambia :  Ficug  Vooelii  rubber  from 1261 

Gambler  ;    New  sort  of  — — .     Paesslcr 21 1 

(;ani8t«;r  ;  .Manufacture  of .    <P)  Brearley  and  Moonvood     71 1 

Garbage ;     Extraction   of  grease  and  oil  from  .     (P) 

Wlieelwriglit glO 

rendering  ap|)aratus.     (P)  Wlieelwright 810 

<*amierite  ;    Manufacture  of  nickel  and  nickel  alloys  from 

(P)  Rous  and  others 990 

Gas  and  air  ;   .>fanmacturi^  of  u  mixture  of for  lighting. 

(P)  WoUf,  and  .Sclnf-Ges lOSOr,  1117r 

Air-,  Plant  for  producing .     (P)  Holroyd 047 

analysis  apparatus  : 

(P)  CaldweU 110 

(P)  Cederborg   961 

(P)  Cheney  and  Nlckerson 1007 

(P)  llodlie    1066,  1168r 

analysis  apparatus  ;   Measuring  and  recording  device  tor 

— — .     (PI  Fehner    917 

analysis  apparatus  ;   BeBisterhig .     (P)  Andortf 1008 

analysis  apparatus  ;   Self-recordint .     (P)  Brenot. .   1225 

Analysis    of    coal    ,    especially    determination    of 

nitrogen.     Vim  Knorre 786 

analysis  :     ['illing  and  emptying  gas-burettes  for . 

(P)  Hohmann    1105 

Apparatus  for  compressing .     (P)  Fletcher 1070 

Apparatus  for  making -: 

(P)  Fink 82 

(P)  Loomis 1240 

(P)  Morgau  and  otliers     1117r 

Apparatus    for    making    hot    compressed    .     (P) 

Xeumann   877 

Apparatus    for    making    water-    and    coal-  .      (P) 

Beniier    512 

Apparatus  for  purifying  .     (P)  McArthur .'  1027 

Blast  furnace-  :    Purifying .     (P)  Nellson    1079 

burette  ;    Moditlcation  of  Henipel's ..     Spencer 676 

burners  ;  Ineandeaeent .     (Pi  JfC-ker 197 

calorimetry  ;  Ti'chnical .     Coste 1231 

Centrifugal  |>urifler  for  generator- .    (?)  Soc.  Anon. 

J.  Cockerill    16r 

cleaners.     (PI  Uuddimim    !     931 

Coal- ;  Scrubbing,  cjoling,  Ac., .     (P)  Mcnhenny    . .       83 

Compound  for  automatic  ignition  of  lighting .     (P) 

LutMM-k  and  I'ayet 830, 1117r 

(^ntinuous    manufacture    cjf    illuminating    .     (P) 

Martin  and  Pagenstj'cher  Ges..  and  Meltiler 1308 

Determination  of  the  lieating  and  illuminating  power  of 

■•     Teclu 358 

Determination  of  naplitlialene  in .  and  its  removal. 

Kutten    875 

•engines  ;   Blast  furnace 603 

for  engines  ;    Plant  for  producing .     (P)  Pettlbone  1026 

Filters  for  use  in  purifying .     (P)  Klrkham,  Hnlett, 

and  Chandler,  Ltd. .  and  Ifersey 514 

fnmao's  ;   Regenerative .     (P)  Acker 647 

generating  apparatus.     (P)  Stringham,  and  Westinghouse 

Machine  Co IO79 

generating  plant.     (P)  Botley  and  Cutler 592 

Generation  of .     (PI  Luekc 359 

generators  : 

(P)  DarUiu!  and  otliers 1079 

(P)  Hanappe 196 

(P)  Jabs  7ji7 

(P)  Jaubert .1027r 

(Pi  Junquera 83r 

(P)  Marc(mnet 197r 

(Pi  .Schlmming    [[[   1187 

holders;    I>rot<ctiiig  Iron  walls  of  from  action  of 

cyanogen.     (P)  Kaysscr    132,  1080r 

from  hydrocarbons;  Production  of .     (P)  Frost  and 

Nix    614r 

industry;  .Modem  developmenta  of  the .      Davidson  1283 

Iron  carbonyl  In  coal .     Teuno 512 

I.lquifled  tor  llhiniln.iting  and  heating.     (Pi  Wolf     877 

liquor;    .\pparaiu'>  for  recovering  ammimla  from  . 

(Pi  Berlin-Anhalt.  ^fascULncnhau  .\.-ii 84,  408 

liquor ;     Determination    of   clilorlde    In   .     Alkali 

In.'»p<^et<»r's  Report 7O3 

Manufai-ture  of ; 

(P)  nr&zelle  and  Leschen     877 

(P)  Cone,  and  Coal  Products  and  Power  Co..         047 

(PI  I'-rost   ; 10, 

(Pi  Greenstre'-t  "  "       g2 

(Pi  Hammond  and  Cash    '.','/.[       82 

(P)  International  Gas  DevMopment  Co.  197,  514r,  048r 

(PI  Tullv    1241, 

(PI  Wellington  and  Everest 369 

Manufacture  of from  Cool.     (P)  Thiemlch 302,  614r 

Viinufaeture  of  coal-gas  or  cotburctted  wat«r .   (P) 

Thomas   ; , ,  IWMr 
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.Manufacture  of  coal-,  water-,  and  oil .    (P)  Uorgaa 

and  others 1117r 

.Manufacture  of  liomoecneous  combustible by  car- 

buretting  air.     (P)  .\rnold 788 

.Maiiufai;ture   of  Illuminating  : 

(PI    International  Gas  Development  Co 83r 

(PI   Koppers 407 

Manufacture     of    lighting    .     (P)     Bicnalm6    and 

Requler 197,  1020 

Manufacture  of  liquefied .     (Pi  Blau  1020, 1308r 

Manufacture    of    mixed    from    illuminating-   and 

wat*T-gas.     (Pi  Straelie 130 

manufacture;  Obtaining  by-products  of and  purify- 
ing the  gas.     (Pi  Burkheis-T 359 

Manufacture  of  producer-  or  water .     (P|  Pettlbone  788r 

Manufacture  and  regeneration  of  combustible  — —  for 

fuel  or  motive  i>ower.     (P)  Taveme 788 

.Mariufaiture  of from  tar.  oil,  &c.     (P)  RinckiT  and 

„  .  Wulter 16,  648r,  788r 

Natural ;   .-Apparatus  for  recovering  light  oils  from . 

(P)  Gray 107» 

Natural at  Baku 593 

I  oU ;    Apparatus  for    making  .     (P)    Suckow,    and 

I  Comp.  Inhaber  R.  .Meyer 83 

oils;    Valuation  of .     Kalbfuss 1180 

I  from  peat;   .\pparatus  for  making .      (Pi   Shepard 

I  and  Wickham  1118 

Peat-    plant.      (P)    Oligny,    and    Peat    Gas    and 

Coal  Co 1240 

plant.     (P)  Koppers 787 

Producer- ;    Apparatus  for  making  .     (P)   Barker      81 

pro<lucer  control.      (PI  Eldred,  and  Combustion  Utilitieji 

I  ^    S"" 181 

Producer-;    lj|riching in  carbim  monoxide.     (Pi 

I  Traclislerand  Ernst 830,1241r 

Producer- ;    .Manufacture  of : 

I  (PI  ('rossley  and  Rigby    831r 

(P)  Panek 302 

(P)  Slick 592 

(PI  Smitti 877 

Producer- —— plant.     (P)  Blakeley 19« 

producer  pLint : 

(Pi  King  and  Workman 406 

j  (PI  Soc.   Metallurgique  de  la  Madelclne-lez- Lille     930 

I  producer    plant    especially    for    recovering    ammonia. 

(P|  Crossley  and  Rlgby 930,  1026 

Producer- ;    Plant  for  recovering  ammonia  from  . 

(Pi  Lvmn SI3 

producer  practice  ;    .\nthraclte .     Stone 10 

Producer-;   Purification  of .     (P)  Chevalet 973 

Producer-:  Purlfymg  .ind  reeo\"erlng  tar  from .     (P) 

Nellson   1079 

producers  ; 

(Pi  .\kerlund 787 

(Pi  B(5elievot 1027,  1027r 

(P)  Benler    788 

(Pi  Blanchard ,]     513 

(PI  Bone  and  Wheeler   093 

(PI  Bouvier 82 

(P)  Bowmer 190 

(PI  Burger,  and  Thompson  and  Sons 788 

(P)  Castel 51., 

(PI  Chapman    9.10 

(P)  Chavanne    " '    973, 

(P)  Duff,  and  Gas  Power  and  By-Prodncfs  Co 930 

(Pi  Dresdner  Gasmotorenfabr.  vorm.   Hllle  . . . .   1027 

(P)  Ilehet  and  Heurtcy  1117 

(P)  Fielding 512 

(P)  Ooiibc    1187 

(P)  Hatton S03r,  788r 

(P)  Jabs 400 

(P)  Jones,  and  Kynoch,  Ltd si 

(P)  KUppers 930 

(P)  Lawreni 302 

(P)  Lea.  and  Westinghouse  Machine  Co 1079 

(PI  Lefebvre    sig 

(P)  Lueke ' '  ■     359 

(P)  McDonough  and  Conway  877 

(P)  Maly 82,  SCOr 

(PI  Montaland-Da\Tnv    302 

(P)  Morgan  Cimstruction  Co 1 187 

(PI  Mort«n    93ir  1241r 

(P)  Roche '    11 10 

(P)  Schmidt 131, 196 

(P)  Smltmans    131 

(P)  Soc   Anon   des  llouinWres  de  Montrambert  et 

de  la  Bl^raudlCre     jo^o 

(P)  Soe   Oeneviii^.-  paur  la  Construction  d'lnstm- 

ments  de  Physique  et  de  .M^-canlque 1241 

(P)  Stewart  and  Stewart [\\[     i oa 

(P)  Straub.  an<l  Power  and  Mining  Machinery  Co.     131 

(P)  Trump ■  83, 

(PI  Tully 1240. 1240 

(Pi  Vater 400 

(PI  Vcrsen 970 

producers   for   destroying  refuse   and   gaslfjinit   fiieU. 

(PI  Sepulchre nf^j 

producers  ;    Generator  for  use  with  suction  — — .      (P) 

Famham g3i, 

producers  ;  Orates  of : 

(PI  Bone  and  Wheeler  lOM 

(P)  Smith , . ; . ; 87T 
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producers  for  heating  gas  retorts,  &c.     (P)  Parsy 131,513 

proilucers  ;    Influence  of  steam  and  of  loss  of  heat  on 

efficiency  of .     Volgt 875 

producers  for  making  gas  free  from  tar.     (P)  BoutiUier 

et  Cie 930 

producers  for  moist  fuels.     (P)  Pintsch  A.-G 647 

producers;    Portable .     (P)  Smith 237 
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(P)   Gutehoffnungshiltte,  Akt.-Ver.  f.  Bergbau  u. 

Hiittenbetrieb   1116 

(P)  Rehmann 1188r 

producers  ;  Suction .     (P)  Berry    876 

producers :     Suction    for    bituminous    fuel.     (P) 

Herold 788 

producers   for   use  in   the    manufacture   of  steel.     (P) 

Scoby-Smith 359 

producers  ;  Water  vessels  or  vaporisers  for .    (P)  Ries     196 

producing  apparatus.     (P)  Marconnet 16r 

producing  plant.     (P)  Bickerton  and  Robson 514r 

producing  plant ;    Washers  or  purifiers  for  .     (P) 

Temple    1188    i 

production  nf  tlie  United  States.     Parker 1025 

Purification  of •.     (P)  Hall,  and  Security  Savings  and 

Trust  Co 237 

Purification  of  coal .     (P)  McWatters 830 

purifiers  : 

(P)  Kdison,  and  Edison  Portland  Cement  Co. . .     973 

(P)  F15ssel 788r 

(P)  Lea.  and  Westinghouse  Machine  Co 1080,  1080 

(P)  Milboume    1241 

purifying  apparatus  : 

(P)  Chandler   1308 

(P)  Schmiedt 1027 

reactions  ;    Sudden  cooling  of  hot  gases  in  .     (P) 

Kunheim  und  Co 243 

Recovery  of  ammonia  from  coal .     (P)  Collins 1027 

Removal  of  carbon  bisulphide  from  coal : 

Matwin 829 

(P)  Mayer  and  Fehlmann 830,  1117r 

Removal  of  naphthalene  from .     Rutten 875 

Rendering  coal transportable.     (P)  Menz 1188 

retort  furnaces.     (P)  Ries 788/ 

Retort  furnaces  for  making (P)  Thom  and  Pryor  1125 

Retort  furnaces  for  making  illuminating .     (P)  Bolz 

82,  514r 
retorts  : 

(P)  Dempster  and  Sons,  Ltd..  and  Brooke.  .647,  1187 

(P)  Gennotte  693r 

(P)  Rindon 693 

retorts;    Distillation  in  vertical .     Bueb 875 

retorts  ;    Glover  and  West  vertical at  St.  Helens. 

Colman 829,  1115 

retorts;  Producer  for  heating .     (P)  Parsy 131 

scrubbers  or  purifiers.     (P)  Famham 1117 

scrubbing  app.iratus.     (P)  Nix 1079 

Suction- ;  Home  Office  Memorandum  as  to  use  of  — — ■ 

in  factories 79 

from    tar ;     Manufacture    of   .     (P)    Rincker    and 

Wolter 648r 

testing 1186 

-testing  burner  for  producer-gas  plants.     (P)  Hiller  and 

others    931 

Utilisation  of  coke-oven .     Cuvelette 79 

washer.     (P)  Wilton  972 

Washer  or  cooler  for  freeing from  tar  or  dust.    (P) 

BurstaU 514 

Washer-scrubbers  for  purifying  coal .     (P)  Kirkham, 

Hulett,  and  Chandler,  Ltd.,  and  Hersey 83,  1080r 

washing  apparatus  : 

(P)  Ensign  1079 

(P)  Feld 1239,  1308r 

Water- apparatus.     (P)  Carroll  and  others    648r 

Water- ;   Apparatus  for  making .     (P)  Smith    ....     876 

Water generator.     (P)  McKay  and  Clieney. .   237,  973r 

Water- ;   Home  OfBce  Memorandum  as  to  use  of in 

factories    79 

Wjxter- :    Manufacture  of  ; 

(P)  Glasgow 1116 

(P)  White 1079 

Water- ;  Manufacture  of  carburetted .     (P)  Doherty     237 
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Korting  and  Geipert 79 

Strache 79 

Water- ;   Scrubbing,  cooling,  Ac, .     (P)  McBhenny       83 

from   wood ;    Manufacture  of  .     (P)   Loomis   and 

others    831r 
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(P)  Bouvier   788r 

l)odie8  :   Separating  suspended  particles  from .     (P) 

Cottrell 416r 

ions  :   Apparatus  for  producing .     (P)  Blake 370 
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and  Metals  Extraction  CorporntftHii ;       77 
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(P)  Mitchell 989 
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from .     (P)  Burkheiser 359.  1117r,  1188r 
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Bradley 28 
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Ind.-Ges 715,  1046r 
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Extraction   of   sulphur.    *c.,   from   furnace   .     (P) 

Carpenter,  and  Amer.  Iron  and  Steel  Alloys  Co 794 

Filtering .     (P)  Winter 465 

Filtering  and  purifying .     (P)  .laubert 299 

Flameless  combustion  of  .     Meunier 195 
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Liquefaction  of  ; 

(P)  Bobrlck 982r 

(P)  U.S.  Liquid  Air  and  Oxygen  Co...  939,  939r,  982 

liquefied:  Storage  vessel  for .     (P)  Groth 1185 

and  liquids  ;    .Apparatus  for  eflectlng  reactions  between 

.     (P)  Bourdon  ^"TS 

and  liquids  ;    Apparatus  for  effecting  intimate  contact 

between .     (P)  Kirkham,  Hulett,  and  Chandler, 
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Copper  as  an  impurity  in .     Hart 739 
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and  Du  P..ut  Powder  Co.- 810 

fUm  lor  cineniatography.     (Pi  LabW  and  Perret 162 

flhus  coated  on  either  side  witlj  collodion  ;   Preparation 

o(  .     (P>  Moll   110 

tilins ;     Electrical    method    of    mea.suring    changes    in 

chromated  on  exposure  to  light.     Mayer....     442 

jelly  :   DitTu^ion  of  chromium,  iron,  and  almuinium  salts 

through .     Procter  and  Law 297 

Plaited  cotton  threads  for  drying .     (P)  Manoury  et 

Cte 153 

solutions  ;   Purification  of .     (P)  Spigno 896 

Sulphurous  acid  in  commercial .     lange 995 

Gelatin, MIS  substances  ;   Vomiation  of  o.xalic  acid  from . 

Sadikow    1097 

Oclatoid  thermoplastic  compound.     (P)  Cioldsmith 804 

Oelose  :    llanufacture  of .     (P)  De  la  Gueronnitre    ....     999 

German  Kast  .\frica  :  Kubher  samples  from 945 

German-silver :    Preparation  of  from    metal    mixtures 

containing  iron.     (P)  Elektrostahl  Ges.  m.  b.  H. . .  801, 801 

Germanv  ;  Cement  industri'  of 886 

Chemical   industries    in    547,  678,  1010,  1226 

Coal  industry  of in  1907-8.     Bertelsmann 511 

Customs  Tariff  modifications  in •    965 

Development  of  the  iron  industry  in .     WUst 602 

Dyestutt  indu.strv  of and  the  new  American  TariH. .     933 

JPrneral  production  of  — —  in  1908 446 

Pai>er  Uidustry  of  . in  1908 811 

Portland  cement  trade  of 1132 

and  the  United  States  :   Patent  treaty  between  . .     922 

GeslUt  1  and  2  :  Tests  with .     Beyling 260 

Glass  ;    Action  of  o.vidising  and  reducing  gases  on  the  colours 

of .     Ilcrmaiui 425 

annealinii  fumacis  or  ovens.     (P)  Rembaux 1249 

Aimealin,;  and  hardening .     (P)  Farting 940 

Apparatus  for  drawing  • .     (P)  Window  Glass  Macliine 

Oo 23r,  23r,  425,  795r 

Apparatus  for  making  .     (P)  Sievert 983 

Apparatus  for  making  sheet .     (P)  Oppennann 425r 

articles ;    Fire-glazing  or  finishing .     (P)  Cummins 

and    Schwenifeier 22, 475r 

Continuous    apparatus    for    making    sheet    .     (P) 

Rowart   795 

Cutting by  means  of  an  electric  wire.     Jouard 657 

Drawing  .     (P)   Window  Glass  Sfachine  Co.    426,  475r, 

795r 

Effects  of  alumina  on  — .     ftink 1127 

Electric  funiaco  for  continuous  manufacture  of .     (P> 

Sauvageon 11»0,  1200 

furnace.     (P)  Royer  141,  1088r 

t-umace  for  melting .     (P)  Mount  and  PflUger    27r 

heating  and  drawing  furnace.     (Pt  Ilouie 1130 

Hermetically  sealing  a  conductor  into .     (P)  Bastian 

and  Calvert   97r 

Home  Oflic.-  Regulations  for  vitreous  enamelling  of .       91 

machine  and  process.     (P)  Heinl».  141 

machlncK ;     Continuous,   vacuum,   window .     (P) 

Her«hey   23,  311r 

making  :    Tank  furnace  for  .     (P)  Rembaux  795,  I036r 

Manufacture  of  boric  acid  — — .     (P)  Ackennann   1034 

Manufacture  of  plate .     Knoblauch 91 

Permeability  of to  gases.     Stock  and  Heyncmann     657 

plates  ;  Gas'kiln  for  bending  large .     (P)  Payne 141 

plates  ;    Manufacture  of .     (P)  Sievert 601.  795 

Production  of  chromated  glue  images  on .     (P)  Hans 

1006,  10«4r 

Production  of  mosaic  .     Parkcrt 1249 

Quartz- ;  Melting  and  working .     (PI  Mehner 1036 

Reproduction  of  images  on  .     (P)  Ling  and  others 

106S,  1063 
sheets  ;    Apparatus  (or  making  .     (P)  Wadsworth. 

and  Pressed  Prism  Plate  Glass  Co 92 

sheets  ;  Manufacture  of .     (P)  Hitchcock  and  Brown     522 

silicate*  of  the  porcelaUi  t>Te  ;  Determination  of  melting 

points  of .     Barrett 1129 

snriaces:  MirT..ring (PI  Chem.  Fabr.  von  Ifeyden     23r 

surfaces  :  Silvering (Pi  chem.  Fabr.  v..n  Ifeyden     92r 

tubing :    Bursting  strength  of  -^      Roebuck     983 

Utilisation  of  rocks  in  making  bottle- .     Plenske. .     244 

works  ;  Furnaces  for (Pi  Garros 810 

GlMses  ;    Formation  of  C<ibb 687 

Relation  between  refractive  Index  and  density  of . 

Larsen 1085 

Glazes  :   Colorimetric  teat  for  lead  in .     Factor}-  Inspec-     _ 

tf ir's  Repf^rt  '  5- 

Detcrmlnatti  in  ••(melting  points  of .     Barrett 1129 

Development  nf  copp-r-red  in In  a  reducing  atmos- 
phere.    l'"Tanchet    476 

Formation  i>f Cobb 657 

Influence  of  fluorine  In  hard-fired .     vogt 709 

T  eadlesB  earthenware .     Schmidt 600 

Msft Rhead "» 

Peculiar  prolHTty  of  some .     Mayer }ix9 
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Glazes — eont. 

Production  of  opalescence  in  highly  acid .     Whitmer  1129 

Solubility  of  metallic  oxides  in  .     Ramsden 474 

Glover  tower  :   Acid-fomiing  capacity  of  the .     Meyer..  1032 

Glucose  in  leather  ;   Determination  of .     Bennett 947 

Manufacture  of .     (P)  Duryea 486r 

Sk  aito  Dextrose. 

if-Glucose  ;   Birotation  of .     Osaka 617 

Glucoaides,  c>-anogenetic :    Transformation  of  during 

germination.     Guignard 38 

Hydrolysis  of  by  enmlsion.     Fichtenholz 1002 

New  member  of  the  saponin-digitalin    group   of  . 

Moore  and  others 1061 

Glue  ;    Bleaching  agent  for  .     (Pi  Badische  .\nllin  und 

Soda  Fabrik 636 

Boilers  for  melting .     (P)  Allan  and  Richmond. , . .  974 

Manufacture    of    colourless   .     (P)    Lehmann  897,  1162r 

Plaited  cotton  thriads  for  drying .     (PI  Manonr;  ct 

Cie IBS 

Preparation  and  application  of .     (P)  GiUet 1263 

from    rabbit    skins ;     Manufacture    of    drj*    .     (P) 

Bonnefoy  ct  Winder 1213 

solutions;  Manufacture  of free  from  fat.     (PI  Act.- 

Maschinenbau-.\nst.  vomi.  Venuleth  imd  EUenberger  897 

solutions  :   Purilleatlon  of .     (PI  Splgno 896 

solutions  :   Separation  of  fat  from .     (PI  Meyer 971 

tester.     (P)  Smith 252 

Gliiten  ;   Physical  state  of .     Wood  and  Hardy 378 

in  wheat  flour  ;    Determination  of  dry  .     Ramm- 

stedt   15« 

from  wheat  tiour  :   .Alanufacture  of .     (PlKlopfer..  999r 

Glycerides  of  hydroxychloro-fatty  acids  ;  Preparation  of '-. 

(P)  Cons.  f.  Elektrochem.  Ind.,  and  Imbert 946 

Mixed in  natural  fats      Klimont  and  Melsels    662 

<'f  palmitic  and  stearic  acids  :    Mixed  • — —  in  mutton 

tallow.     B(Jmer 4*2 

Glycerin 719 

Distillation  of •.     (P)  Wood,  and  Marx  and  Rawolle  209 

Use  of  the  vLscous  liquids  obtained  by  heating .     (P) 

('laesscn    30r 

Glj'cerol :   Electrolysis  of .     L6b  and  Pulvermacher 617 

esters;   Jfitro  derivatives  of .     Patemd  and  Benelli  1169 

esters  ;   Preparation  of  mixed .     (Pi  Vender 675 

Manufacture  of  polyglycerlns  from .     (P)  naeaaen . .  30r 

Sensitive  reactions  for  detecting  and   identifying  — . 

Denigte 372 

Glycerophosphate  of  lime.     U.S.  Customs  decision 382 

Glycol;  Electrolj-sis  of .     LOb  and  Pulvermacher 617 

GlycolUc  acid  ;    Delicate  reaction  for  .     Denigts 744 

Preparation  of by  electrolytic  reduction  of  oxalic 

acid.     (PI  Dents.  Gold- una  Sllber-Schelde  ,\n8t...  lOS 

Glycyrrhizinic    acid :     Occurrence   of   .     Tschirch    and 

Ganchmann    1002 

Glyoxylic  acid,  esters,  and  amide  ;   Preparation  of from 

oxalic  acid.     (PI  Kinzlberger  und  Co 816 

Goffering  effects  on  varus,  tissues,  Ac. ;   Production  of . 

(P)  Tredup' 5*0 

Gold :     Adsorption    of   by    charcoal    from    solutlotis. 

Bnis.sow    1040 

alloys  or  bullion  ;     Electrolytic  parting  of  .     (PI 

Norddents.  Atllnerie  A.-G 482.  840r,  1047r 

amalgam  ;    .Apparatus  for  distilling  mercur}-  from . 

(PI  Bennett 1204 

bullion  ;    Determination  of  silver  in  .     Taylor 367 

cvaniding  of  sand  ;    Use  of  the  vacuum  pump   In . 

Caldecott    S«7 

Determination  of in  copper  bullion.     Himt 368 

EleetrochemistTj-  of  the  solutlim  of  in  potassium 

cyanide.     F.kelev  and  Tatum 478 

Extraction  of .     (P)  Seigle    428r 

Extxftction  of from  cyanide  solutions  and  regenera- 
tion of  Uie  cyanide.     (PI  De  Wilde 479 

Extraction   of  from   its   ores.     (P)    SiblUot  and 

Mauclairc   427 

extraction  in  Rhodesia.     Cooke 142 

Extraction  of from  slimes.     (PI  Oosae 370.  988f 

-lead  bullion  ;  Cupellatlon  of .     Melvlll    143 

Manufacture  of  li'al  (P)  Kurz 608,  S40r 

•magnesium  allo>-s.     Vocel  1041 

ores  :  Assaying .     (P)  Hames 479 

ores  ;   C>anlde  lixiviation  of by  agitation.     Rrodie  478 

precipitates  and  bullion  :    Smelting  with  oil  fuel. 

Yat.'s 1040 

Precipitation  of from  cyanide  solutions.     Caldecott  668 

precipitation  from  cyanide  solutions  by  zinc.     Clark 367 

PTeiipltation   of  from   solutions.     (P)    Hay   and 

Tennent    941 

produetiim  of  the  Federated  Malay  States 986 

production  of  the  United  States 1316 

Recovery  of by  the  cyanide  process.     (PI  Strange 

and  otheni 206 

Recoven-  of from  solutions.     (Pi  RIedel 608 

-silver  alloys.     (Pi  Craft  and  other* 1204 

and  tellurium  :  I'usibllity  of  mixtures  of .     Pi^labon  606 

Gold  and  bri  inline  ;   Cimponnds  of Meyer 242 

chloride:    Reaction  of with  aluminium.     Daovf..  331 

Government  Laboratorj-  ;    Report  of  Principal  Chemist  of 

the  .     19(i8-9   96« 
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Grading  assays.     Yates 426 

Grain  ;  Presence  of  amylase  in  old .     Brocq-Eousseu  and 

Gain    262 

Treatment  of .     (P)  Dombach  1268 

Granite,  artificial ;   Manufacture  of .     (P)  Jakobi 311 

Recovering  china  clay  and  china  stone  from  decomposed 

,  and  separating  the  clay.  mica,  and  quartz. 

(P)  Gaved 92 

Granulators  for  molten  slag.  &c.     (P)  Warren 1037 

Grape  musts  :   Proportions  of  dextrose  and  laevulose  in . 

Jlestre 68S 

GrapMtt'  articles  :    Manufacture  of  .     (P)   Williamson, 

and  Internat.  Acheson  Graphite  Co 1144 

discoveries  in  British  African  Colonies 981 

Formation  of by  interaction  of  magnesium  powder 

and  carbonates.     Ellis 89 

production  in  the  United  States  1080 

Manufacture    of    .     (P)    Acheson,    and    Internal. 

Acheson  Graphite  (:o 708r 

Grasses  ;    Preparing  vegetable  tlbres  for  .spinning  from . 

(P)  Reichmann 1133 

Grease  ;    .Apparatus  for  removing  from  material  to  be 

detiimed.    &c.     (P)   London   Electron    Works   Co., 

and  Kardos  714 

from  coal-tar  ;   Obtahiinp  mineral .     (P)  Sauvageot    932 

Filters  for .     iP)  Sciirliilii 663 

from  garbage;    E.\tr;iitii>n  of  .     (P)  Wheelwright    810 

from  sewage  sludge  ;    Recovery  of .     Bechhold  and 

Voss 1000 

from  sewage,  waste  water,  &c. ;  Apparatus  for  extracting 

.     (P)  Ges.  f.  .\bwasserklarung  105 

Greece;  Customs  duties  on  beeswax,  mineral  oils,  etc.,  in .  1319 

Green-turtle  oil.     See  under  Oils,  fatty. 

Grinding  colours  ;    Machine  for .     (P)  Richter 1147 

efl&ciencies.     Yates  426 

Grosny  petroleum  ;    Properties  of  .     Rakusin 789 

Groimd-nuts  from  Fiji   1259 

Guaiacol ;  Reaction  of with  hydrogen  peroxide.  Denig^s     905 

Guaiacol   carbonate  ;    Salts  of  sulpho  acids  of  .     (P) 

Boehringer  Sohn  .■ , .    544r 

carbonate  sulphonic  acid  derivative.     (P)  Einhorn,  and 

Boehringer   Sohn    122;1r 

compounds.     (P)  Hoffmann-La  Roche  und  Co 490 

Guaiacol-5-sulphonic  acid  and  its  salts  ;   Preparation  of . 

(P)  Hoffmann-La  Roche  und  Co 1005, 122H 

Guaiacum  reaction  :  The .     Alsberg 44 

Guanidine  ;  Preparation  of  ^ — .     (P)  TJlpiani 674 

Guanine   derivatives :     Preparation    of   8-substituted   . 

(P)  Bayer  und  Co 1167 

ttum  ;  Extraction  of  a .     (P)  Ephraim 842 

-like  substance  ;   Manufacture  of  a from  Java  oUve 

oil.     (P)  Wedemeycr  534 

Manufacture  of  chewing ■.     (P)  Darling 1051 

Manufacture  of .     (P)  Hervey  1157 

Manufacture  of  varnish .     (P)  Kessler 720 

resins;    Purification  of  .     (P)  Johnson 1148 

Rubber-like     ■.     (P)     Hunicke,     and     Continental 

Rubber  Co 995 

solution ;     Preparation    of    in    gumming    paper. 

Herzfeld   851 

'Sum  benzoin  ;    Siamese  .     Reinitzer  1148 

tragacanth  ;    Distinction  of  genuirve from  spurious 

Indian  gums.     Scoville 434 

tragasol :    Manufacture  of  ; 

(P)  Castle  153,  848r 

(P)  Castle,  and  Gum  Tragasol  Supply  Co Tilr 

Gums  :   Cliemistry  of  the  Sudan .     Edie 536 

Enzymes  in  acacia  and  other .     Reinitzer 1056 

Purification  of  .     (P)  Johnson 1148 

Sudan 536 

Treatment  of with  chlorine.     (P)  Electrolytic  Alkali 

Co.,  and  others 31 

Guncotton  and  its  manufacture.     Nathan 177 

Production  and  application  of .     Nathan 443 

Gmipowder.     (P)  Claessen 384r 

Manufacture  of .     (PI  Trench  and  Lynn-Smart 676 

Smokeless  .     (P)  Claessen   162r 

See  also  Powder. 

Gurjun  balsam  oil.     Deussen 1165 

Guttapercha  ;  Agglomeration  and  regeneration  of .     (P) 

Rouxeville    665r 

Manufacture  of  pure .     (P)  Scholz,  and  Kautschukgcs. 

Sch6n  und  C:o 720r 

Gypsum  ;    .Apparatus  for  burning in  powder  or  lumps. 

(P)    Mcjnherg 24 

in  Nova  Scotia 1248 
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Hair,  artificial ;    Manufacture  of  : 

(P)  Lecocur 88 

(P)  Le  Crinoid 1194 

Dyeing ; 

Beltzer    934 

(P)   Meister,   Lucius,   und  BrUning    652, 833 
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Half-silk  r  Dyeing with  sulphide  dyestutfs.     (P)  Farb- 

werk  Miihlheim  vorm.  Leouhardt  und  Co 792 

Weighting in  hanks  or  pieces.     (P)  Miiller 471 

Half-wool   fibres   and    fabrics  ;     Production    of   two-colour 

effects  on .     (P)  Meister,  Lucius,  und  Briining     979 

Halogenalkyloxy-monocarboxylic     acids ;      Preparation     of 

aromatic .     (P)  Chera.  Fabr.  von  Heyden 1UH3 

a-Halogen-isovalerylurea.      (P)  Saam,  and  Knoll  und  Co...    383r 

Halogens ;   Determination  of gravimetrically  by  means 

of  silver  nitrate.     Alefeld    163 

in  organic  compounds  ;   Determination  of .     Bacon     164 

Halphen's  reaction  for  cottonseed  oil ;   Modification  of . 

Gamier 717 

Hardhead;    Bessemerising  of .     Levy  and  Ewen 606 

Harmaline,  a  substitute  for  quinine.     Gunu 1324 

Hartsalz  deposits  at  St.a3sfurt.     EmsUe 395 

Hatchettin  from  BonarUa,  near  Cracow.     Morozewicz 419 

Hats  ;    Dyeing  apparatus  for .     (P)  Bauer 1311 

of  stoaw,   palm-leaf,   &c. ;    Manufacture  of  .     (P) 

Pearson 905 

Hawaii  ;  Cane  sugar  industry  in .     Deerr 725 

Vanilla  in .     Smith 1002 

Hazel  leaves  ;  Oil  of .     Haensel 542 

Heater  ;  Vacuum .     (P)  Dunn  and  Dunn 15r 

Heating   botlies  containing   zirconium  for  electric  heaters. 

(P)  General  Electric  Co S3 

Electrical  process  of  — — .     (P)  Johnson,  and  Continuous 

Zinc  Furnace  Co 1206 

liquids  ;    Apparatus  for : 

(P)  Briicke 79 

(P)  Marchant 510 

materials;    Process  of  .     (P)   Williams 799,  799r 

Construction  of .     Sucro-Filterwerk,  Sucro  imd  Co. 

691,  1186r 

for  liquids  or  gases.     (P)  TLxier 591 

materials  by  using  the  heat  of  combination  of  sulphur 

and  other  bodies.     (P)  Lang  590,  1186r 

power  of  gas  ;    Determination  of  the .     Teclu 358 

by  radiation  ;  Refractory  mantles  for .     (P)  Delage     130 

Eelianlhus  tubers  as  material  for  the  production  of  spirit. 

Kocks   487 

Hemp ;  Cynotoxin  in  Canadian .     Finnemore    325 

fibres  ;   Proofing  .     (P)  Lainville 882 

Manila  and  Sisal •  from  India 651 

Mauritius ■ 978 

Sisal ;   Composition  and  utilisation  of  pulpy  waste  from 

tlie  stripping  of  ■.     Hebert  and  Heim 421 

Sisal from  East  Africa,  Uganda,  and  Nyasaland . .     978 

Hempel  gas-burette  ;    Modification  of  tlie  .     Spencer . .     676 

Henbane  ;    Constituents  of  Java .     W'atanabe 744 

Herba  Scopolia  japonica  ;  Constituents  of .     Dieterich..     745 

Herring-guano  ;    Availability    of  phosphoric  acid  in  . 

Mitsuta  1054 

Heusler's  magnetic  alloy.     Jack  and  Ross 246 

Hexabromoindigo  ;    Manufacture  of  greenish-blue .     (P) 

Meister,  Lucius,  und  Briining 1245 

Hexamethylenetetramine  and  mercuric  salts  ;    Soluble  com- 
pounds of .     (P)  Busch  383r,  lOOBr 

Hexose-phosphate  formed  by  yeast  juice  from  hexose  and 

'     phosphate.     Yomig    1322 

Hexoses  ;    /^-Hydroxy-o-methylfurfurol  as  the  cause  of  some 

colour    reactions    of    .     Van    Bkenstein    and 

Blauksma  536 

Hide  powder  ;  Estimation  of  swelling  action  of  acids  on . 

Stiasny  946 

powder ;     Rapid    determination    of    acidity    o£    . 

Hough 804 

powder  ;   Zeuthen's  method  for  wasliing  —■     Paessler  1097 

substance  ;    Determination  of  dissolved  in  soak 

liquors  and  lime  Uqnors.     Bennett 291 

substance  in  leathers  ;  Determination  of .     Bennett     291 

Hides;   Degreasiug .     (P)  Deroy 211 

The  interflbrillar  substance  of  animal .     VanLier..   1150 

Macliine  for  treating : 

(P)  Slocomb  1263 

(P)  Turner  Co 721 

Manufacture  of  material  of  the  nature  of  leather  from 

.     (P)  Reddan 665 

Preparation  of •  for  making  leather.     (P)  Leconte. .    212r 

Removing  oil  and  lime  from,  and  disinfecting .     (P) 

Lehmami    11^1 

Tannins .     (P)  Schmid,  and  lioohringer  Sohn 1212 

Tanning  and  treating .     (P)  Robeson 1052, 1052 

Tanning    ungrained    .     (Pi    Soc.    Anon,    dca   Mat. 

Tannantes  et  Colorautes 804,  996 

Treatment  of  : 

(PI  Nance 101,  432r 

(PI  Vidal 432r.  1262 

Treatment  of  tanned  .     (P)  Spigno 721 

Holland.     See  Netherlands. 

Honey  ;   Artificial .     Jagerschmid 805 

Hop  tannin.     Chapman *118 

Hops;    Chemistry  of  .     Siller 10S6 

Determination  of  moisture  in .     Hoffmann 1066 

Hordenine  ;    Reaction  of  with  urotropiue.     Labat 542 
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Hordenlno  sulpliatc  ;   Therapeutic  value  of .     Sabnute 

and  (.utrive 3g 

HordeumXvuleare ;    Selective  permeability  o(  the  coverings 

ol  seeds  ol .     Brown _     445 

Horn  substitutes  ;  Manufacture  of .     (P)  story  381 

waste ;     Converting    into    plastic    mat«ri»i.  '  (P) 

Clacsscn    j;j2i 

Hiirsci-hestnut  oil.     See  under  Oils,  fatty. 

Horsehair,  artifleial ;    Slaiiufacture  of : 

ID    Brosse    r,(j^ 

(P)  Oruniiire !!.!.!!!!!.!!    24Ir 

Humic  substances  of  peat.     Kogcr  and  Vulquin »7 

Hungary  ;    Chemical  inilustry  of .     Bokur 923 

Hure  seeds  (Gi/andropsis  pe«fa;(/ij(«o).     Hooper IHO 

1.2-Hydraniinia.     Rabe  and  Sclmcider 641 

Hydrastino  and  hydrastiuine  ;  Reactions  of .     Labat  813,  8i:i 

H.'drazine  ;    Production  of .     (P)  Ba.schig 220r 

Hydrauue   hydiate ;    Action   ol   calcium   oxide    on  

Staehlcr    H03 
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sulphur  on  .     Colson  607 

Klectrodep.«ltl(.n  of : 

l?l  Braclmiann  9g<i 

(Pi  Math'-rs 990 

Eleetrodepositlin    ol    on     hollow    articles      IP) 

JYiedhehn 429r 

Eleclrodeposltlon  of by  the  wet  method.     (Pi  Lox-y  716r 

Klectrolvtlc  extrarflon  of from  ores  or  sUoys.     (Pi 

Hoc.  FYanv  EWtrolytlqoe 801,  801 
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Metals — cviu. 

Klectiolytlc  production  of  .     IP'   Blackuiore..   .iriO,  i;iO 

Emission  of  gjw  by  heated .     Ilelloc 1203 

Extraction  of  from  acid   metallic  solutions      (P) 

D'Alton-SIiee  26 

ExtxacUon  of  from  ores  : 

(P)  Collins  and   Stevens 528 

IP)    Juu<iuera    37U.  943r 

IP)   Smitli 840 

IP)  Stevens   1142 

IP)    Williams      799, 789r 

Extraction  ol from  ores,  &c..  as  oxides,  sulphites. 

and  sulphates.     (P)  Trocller 481r 

Extraction  and  refining  of .     (P)  Reid 1318 

Furnaces  for  extracting  from  oris.     (Pi  Reczka. .     890 

Furnaces  (or  melting .     (P)  Mount  and  PtIUger 27r 

Furnaces  for  treating : 

IP)  Fennell  and  Sa<-kett 1204 

IP)  Sehemann  and  Bronu 420r 

Furna<es  for  volatile  .     iPl  Hoinmel.  and  Metals 

Extraction  Corporation   427.  988r,  B88r.  1141 

Gases  occluded  in .     IJelaihanal 36si 

Improving  physical  properties  of .     (P)  Lanioti  and 

Tlionias 315r 

from  matte  or  spiess  ;  Separation  of .     (P)  Wadhains 

and  others 1*5 

witli  nitric  acid  ;   Reaction  of .     Stansbic 27  2 

Oxidising dissolved  in  mercury.     IP)  Whiting  and 

others    1208 

Paint  and  varnish  as  accelerators  of  the  corrosion  of . 

Walker  and  Uwis 1255 

Pickling .     IP)  Davis  and  Fearon 714 

Plating—.     IP)  tiriftlth 1141 

of  thi'  phitinuni  group  ;  Catalytic  action  of  colloidal . 

Paal  and  Roth 611 

precious :     Ammonia-cyanido   process  of   treating   ores 
contjiiiiing     — — .     IP)     Moslier,     and     Ammonia 

Cj-anid-  Eng.  Co 247 

precious ;    Cyanide  i)roces3  and  apparatus  for  extracting 

.     (P)  Just  Mining  and  Extraction  Co 247r 

precious  ;    Extraction  of  fr<tni  ores  : 

(P)  Imhiv.  and  Inil.iv  Rapid  Cyanide  Process  Co.     608 

IP)    Kits'ee 370.1142 

precious;    Recovery  of •     IPI  Reid 1208 

precious  ;    Treatment  of  material  containing .     IPl 

SCrensen  and  Westby 427 

precious  ;  Treatment  of  ores  of .     (P)  Clancy  Metals 

Process  Co 1044 

Precipitating tlectiolytically.     (P)    Ram^n,    and 

Melslngborcs  Kopparverks  Aktiebolag 315r 

Precipitation  of  — —  from  salt  solutions  by  hydrogen. 

Ipatjcw  and  Wcrkowsky 714 

Preparation  of  s<»me  refractory from  their  chloridt  s. 

Pring  and  Fielding  1078 

Preparation  of  by  the  thermite  method.     Prandtl 

and  Bleyer  1202 

Preveotini;  oxidisable  from  rusting  after  electro- 

platinc.     (P)   Mason    841 

Preparation  of  colloidal  solutions  of  by  means  of 

ultra-violet  rays.     Svedberg 1316 

Reactivity  ol in  the  solid  state.     Masing 712 

Recovery  of electrolyticallv.     (P)  Snelllng 630 

Recovery    of    from    oxides    and    sulphides.     (P) 

CUatlUon ■•79 

Recovery    of   from    slimes   by    electrolysis.     (Pi 

McNab  and  .Mdridgc  149 

Reductliin  prticess  for  producing .     (P)  Seward  and 

others   146 

Keflning  ^— .     IPI  Reid 609.  1045r 

of  the  second  group  .   Detection  of .     Selvatici. . . .    1275 

Separation  of -.     IPl  Pivine 860 

Separation  of from  gun;:uc.     IP)  (^lermain 1045r 

Si'jiaration  of from  on.s.     IP)  (icrmain 609r 

Separation  of in  solution.     (P)  Pow  and  others. ..  .     370 

S..ld.ring .     IP)  tie.  Franc,  de  rAe«tyl«ne  PUsous     890 

Testing  of  galvanis4-d  and  other  zinc-(X>ated .  Walker  1139 

Treatment  of  : 

IPI  Greene 1206 

(Pi  Grist 428r 

Treatment  of  to  prevent  oxidation  and  corrosion. 

(P)  llradli  y   9«0r 

underground:    Elictroh  tic  corrosion  of .     Knudson     94S 

Uniting  (PI  HolUy  and  others 95 

Fnltlng  and  welding .     (Pi  Simpson  and  others. . . .    84(>r 

Vse  of  aniniontum  nitrate  in  analysis  of .     Loviton  1042 

Use   of  a  mcrenry  cathode  in  deti-rmhiatlon  of  . 

Port*  r  and  Frary 545 

Welding    .     (P)    Ooldschmldt.    and    Goldschmldt 

Thermit  Co OSSr 

Working .     (Pi  Frick 1258 

Mctarsanilic  acid      Stf  m-Anilnophi>nylarsinic  add. 

Methane ;     Detvruination    of    fogeth'T    with   carbon 

monoxide  and  bydji>pen,     Nesntjetow 4fl.'> 

Manufacture  of .  or  of  Its  mixtures  with  hydrogen. 

(Pi  SabatliT 876.  876.  i027r 

Oxidation  of to  niethvl  ah>ohnl.  formaldehyde,  and 

formic    acid      (Pi     SauerstofT-     u      8tlcksto(l-Ind. 

Hausmann  llnd  Co 1222 

l-Methoxy-4-aniinol>eniene-2-«ulphonlc    acid,     llnuer 09r, 

■-SfethoxvMlicylald*  liyde ;      Preparation     of     from 

resorcinolaldehyde.     (P)  Kalle  nnd  Co 122; 

Methyl  acetate  ;   Solulillity  of  saltc  in NautAanfi 1195 
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Methyl  alcohol ;  Action  of  metallic  oxides  on .     Sabatier 

and  Mailhe    814 

Dehydration  of  commercial .     Gyr 40 

Detection  of in  ethyl  alcohol.     Vorisck 823 

Preparation  of  together  with  formaldeliyde  and 

formic    acid,    from    methane.     (P)    SauerstofT-    u. 

StickstofT-Ind.  Hausmann  und  Co 1222 

Production  of •  in  the  sulphite  wood  pulp  digestion 

process.     Bergstrom 1162 

Purification  of .     Pilcos 1118 

Methyl-p-aminophenol :     Separation  of  j)-aminophenol  from 

.     (P)  Act.-Gts.  f .  Anilinfabr 491 

sulphate  ;   Analysis  of .     Nicolle 328 

Mcthylaniline  ;   Recognition  of  — —  in  presence  of  dimethyl- 

aniUne.     Emde   160 

Jlethylarsine.     Martindale    907 

Mcthylarsonic    acid  ;     Salts    of   .     Martindale    907, 908 

Methylbutine ;     Preparation    of   from   carbohydrates. 

(P)  Heinemann 1157 

Mcthylcinclionine  and  methylcinchonidine  ;  Identity  of . 

Eabe 541 

Methylenecitric  acid  ;   Alkyl  e8t«rs  of .     (P)  Bayer  und 

Co 490,  675)-.  8B4r 

Metliyl-d-ghicosides  ;  Splitting  of  a-  and  (J .     Bierry  . .     951 

Methylglyoxal  as  a  colour  reagent  for  phenols,  &c,     DenigSs     744 
Methyl-laevulose  and  its  derivatives.     Irvine  and  Hynd    , . . .     725 

l-Methyl-2-nitro-4-hydro-\ybenzene  ;    Manufacture   of  . 

(P)  Ueister,  Lucius,  und  Brijning 328 

Methylotannin  ;  Characteristics  of .     Herzig  and  Renner  1051 

Methylpentoses  ;    Detection  of .     Rosenthaler 321 

Methyl  ricinoleate  ;    Oxidation  of  by  means  of  ozone. 

Haller  and  Brochet 719 

Methyl  saUcylate  ;  SolubiUty  of in  water  at  30°  C.    Gibbs     327 

Metol ;    Analysis  of  .     NicoUe 328 

Mexican  copper  smelting  ;  High  silica  slags  in .  Heberlein     941 

Mexico  ;   Metal  production  of 797 

Petroleum  industry  of 649 

Silver  ore  treatment  in .     Linton 606 

Mica:    Softening  ,     (PI  Siemens-Schucliert  Wcrke 1317 

as  source  of  potash  for  plants.     Prianichnikov 722 

Micro-organisms  :  Growth  of on  cotton.     Trotman....  1237 

occurring    in    soil ;    Assimilation  of    nitrogen    by  . 

Stran4k 804 

of  "  tanezu."     Takahashi    1057 

.Milk;   Anseroxydase  and  catalase  in  cows' .     Sarthou..  1160 

Analysis  of  evaporated and  milk  products.  Gndeman    738 

Apparatus  for  concentrating .     (P)  Claussen 437 

Coagulation  of  raw by  the  rennet  of  the  Papaw  tree. 

Gerber 436 

Colloids  of .     Alexander 284 

Decomposition  of  hydrogen  peroxide  by  — — .     Kohn- 

Abrest 1267 

Desiccation  of  : 

(P)  Campbell,  and  National  Nutrient  Co 256 

(P)  Gabler-SaUter  810 

Detection  of  added  water  in .     (P)  Sauton 621 

Detection  of  added  water  in  altered  • .     £ling  and 

Roy  539 

Detection  of  benzoic  and  saUcyMc  acids  in .     Robin  330 

Detection  of  calcium  sucrate  in .     Rothenlusser  . .  956 

Detection  and  determination  of  formaldehyde  in  . 

Shrewsbury  and  Knapp 156 

Detection   of   watering   of  .     Comparison   of  new 

methods.     Comalba 733 

Determination  of  casein  in : 

Robertson 1218 

Van  Slyke  and  Bosworth 1287 

Determination  of  casein  in  cows'  volumetrically. 

Hart 1099 

Determination  of  dirt  in .     Fendler  and  Kuim 670 

Determination  of  lactose  in  ■ — — .     Oppenlieim 998 

Drying .     (P)  Hatmakcr 622r 

Enzymes  of .     Bordas  and  Touplain 538 

Existence  of  carbonophospliates  in  • — —  and  tlieir  decom- 
position by  pasteurising.     Barilli^     957 

for  infants;    Manufacture   of  .      IP)    WUlflng  and 

Bergell    104.  104r.  1  lOOr 

intended    for    analysis ;     Disadvantages    of    potassium 

biclu-omate  for  preserving  ■ .     Monvoisin 36 

Keeping sound.     (P)  Mollinger  and  Rompies 36 

Manufacture  of  coagulated  .     (P)  Slavoif 903 

Manufacture  of  dried .     (P)  Swiss  Dry  MUk  Co 1059 

Manufacture  of  a  solid  from .     (P)  Frye 670r 

Pasteurising  .     (P)  Willmann   379 

prep.nration  from  cows'  milk;    Manufacture  of  a . 

(P)  Bohlen  157 

Preservatives  in 1218 

Preserved—^.     (P)  Wagner    1161 

separators  ;  Centrifugal         .    (P)  Separatoraktiebolaget 

Mundus 215 

Sterilisation  of  .     (P)  Henri  and  others 1060 

sugar.     See  under  Lactose. 

treated   with   bichromate  ;     Action   of   light   on   . 

Gaacard 378 

'lYcatment  of .     (P)  Goucher,  and  Goucher  Electric 

Purifying  Co 639 

utilising  dried .     (P)  Just  and  Stolz , 1268 

Warming  whole ---^- before  pasteurising.     (P)  Carlson..  1160 
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Mimosa  bark  ;   Tannage  of  sole  leather  with .    Bennett 

(Discussion)    

Mine   air  ;      Impurities  in   ■   due    to   firing   dynamite. 

Nauckhoff 816 

gas ;     Determination     of    carbon    monoxide    in  . 

Weiskopf 1170 

Mineral   constituents   in    plants :     Determination    of   . 

Pellet 1009 

oils.     See  under  Oils,  hydrocarbon. 

output  of  British  India  in  1908 1132,  1255 

production  of  British  Columbia 205 

production  of  Canada  in  1908 387 

production  of  Germany  in  1908 446 

production  of  Japan  in  1908 602 

production  of  New  South  Wales 941 

production  of  Potosi.  Bolivia 888 

production  of  Tasmania 1316 

production  of  the  United  Kingdom  in  1908 387,  1203 

production  of  the  United  States  in  1908 144 

Minerals  ;    Action  of  oxidising  and  reducing  gases  on  the 

colour  of .     Hermann 425 

Apparatus  for  washing  and  extracting .     (P)  Frey- 

gang    207r 

Washing,  separating,  or  concentr,ating .     (P)  Tarver. 

and  Coulson  and  Co 784 

See  also  Ores. 

Mines  ;  Explosives  used  at in  1909 1065 

Properties  of  impregnated  timber  used  for .     Stens  366 

Mirroring   glass  and  like  surfaces.     (P)   Chem.    Fabr.   von 

Heydcn 23r 

Mirrors  :   Electrolytic  formation  of  silver .     Lohnstein . .  1258 

Manufacture  of  silvered  glass  .     (P)  Hoorickx  and 

Hindel    841 

Protection  for  the  silvering  of .     Perot 1199 

Miscibility  curves  ;  Use  of in  analysis.     Louise 892 

Mixing,  kneading,  and  worldng  up  materials.     (P)  Bertram  690 

liquid  eompiiunds  ;    Machinery  for  .     (P)  Skinner 

and  others 464 

liquids,  Ac.  ;    Apparatus  for : 

(P)  Diederichs    471,  820r,  1122r 

(P)  Martin 1»* 

liquids  :    Process  and  apparatus  for  — — .     (P)  PagSs, 

Camus,  et  Cie 591,  1114 

machine  for  explosives.     (P)  Talley 1328 

machines.     (P)  Kern    873 

(P)  Phillips  and  others 511 

printing-inks,  Ac.  ;    Moving-stirrer  for  .     (P)  Bush 

and  Bush   355 

Mixtures  ;  Apparatus  for  obtaming  intimate .     (P)  Dor- 

Delattre 646r.  1307r 

Molasses  ;    Absorbent  material  for  .     (P)  Cie.  Ind.  des 

Alcools  de  I'ArdSche     1028 

Analysis  of  cane .     Ling  and  McLaren 729 

binder  for  roads    8:1 

Cane .     Tempany 1215 

Determination  of  sucrose  in .     Andersen 805 

Fermentation  of  Hawaiian .     Peck  and  Deerr     954 

containing  invert  sugar  :    Influence  of  clarification  on 

valuation    of   • .     Prinsen-Geerligs 729 

rum  in  Japan.     Saito 35 

Viscositv  of  cane  sugar .     Prinsen-Geerligs 32 

washes  :   Fermentation  of .     Neustadtl  and  Ehren- 

freund     1098 

Molybdenite  minerals  ;   Treatment  of .     (P)  Leduc 890 

Molybdenum ;      Determination    of    in    molybdenite. 

Collett  and  Eckhardt 1042 

Molybdenum    cxide :     Preparation    of    .     (P)    General 

Electric  Co »82 

Monascus   purpureus.    a   fungus    occurring   in    oU-dressmg. 

Piedallu    *32 

Monazite  sand  ;   Determination  of  thorium  ui .     BorelJi  626 

production  of  the  United  States 655 

Jlonel  metal ,  * 

Browne  ■"^ 

Monk's  pepper  oil.     Haensel ^*- 

Monoacetvldiamincs  of  the  benzidine  type.     Preparation  oi 

-:^ .     Cain   «98 

Monohalogen-acetic    esters ;      Manufacture     of    .     (P) 

Iml)ert.  and  Cons,  f .  Elektrocheni.  Ind 816 

Montana  wax.     Ryan  and  Dillon 878 

Composition  of .     Eisenreich ""^ 

Purification  of .     (P)  Aslier «»» 

Montanin  wax.     Ryan  and  Dillon "J^ 

Mordanting  fibrous  materials.     (P)  RoheBon  . 106J 

machine  for  slubbing,  yam,  *c.     (P)  Kershaw  and  Cole  979 

wool  with  iron  salts.     M6hlau    '""'^ 

Mordants  ;  Fixing  Scheurer on  wool.     Mfihlau 1083 

p»»wrfo-Morphine.     Bertrand  and  Meyer 812 

Morter;    Determination  of  cementitious  material  in  . 

Framm   ■ VtC'V: -isn 

Efaorescerce  on  cement .     Urbach J»» 

Eftect  of  calcium  aluminat«  on ■     Spack-man  . . . . , .     JOi. 

Influence  of  metliod  of  mixmg  on  strength  of  Iross-llme 

.     Btirchartz     ■ ■"  ■' 

Making watertight,    even    when    under   VJ<j'^»^^^- 

(P)  Mecke  4(6r,  M}^r.  <  jn,  ^>f*^r 

mixtures ;     Protec'tinR   ■ against    moisture    durtog 

Btorase.     (P)  Junge • 
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Mortar — eont. 

Rendering  watoriToof.     (P)  Eatlio 602,  940r 

Treatment  of  bitumen  for  making .     (P)  D'Olivier- 

Mansan  602 

Mortars ;    Decomposition   of  by  sulphate   solutioos. 

Bled 711 

Mosaic  glass  ;    Production  of .     Parkert 1249 

Motor-cars;    Steel  for  .     Holdcn    312 

Motors  ;   Deodorising  exliaust  gases  in .     Frenkcl 692 

Mon''  Pelde  ;   Gases  occluded  in  the  lava  from .     Gross  ■ 

raann -194 

Mncic  acid  :   Oxidation  of  • in  presence  of  iron.    Terra- 

boschi  •. 725 

Mull  ;  Coal  in 874 

Multicoloured  surfaces  :    Preparing  by  direct  dyeing. 

(P)    Verein.  Kunstseidefabr 329,  627r 

Mtirex  brandaris  ;  3>ycstuiT  of  the  antique  purple  from . 

FriedlSnder    361 

Muslins  ;   Weighting  process  for .     (P)  Durand 307 

.Vlusts  ;    Apparatus  for  desulphiting  and  concentrating . 

(PI  Sicard  and  Vidal  1217 

Mutton  tallow  ;    Mixed  glyceridcs  of  palmitic  and  sttaric 

acids  in .     BSmer 482 

Myliobatcs  a(tuila  :  Fish-liver  oil  from .    Huwart 642 

Myrobalans  ;    Chebulic .     Hooper    1151 

Kxtractiou  of .     Kitner 101 

MtfroTi/lon  bahamiim  rar.  J.  puvctafum  ;  Quino-quino  balsam 

from .     Hartwich  and  Jama 1271 

Myrrh  ;  Therapeutic  agent  from  ■ — ^.     (P)  Von  Bolton 854 
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Naphtha;   Constituents  of  solvent .      Schultz  and  Perl  l!88 

Xaphthalene  and  formaldehyde  ;  Pr(  paration  of  condensation 

products  from .     (P)  Badischc  Anilin  und  .Soda 

Fabrik    431 

in  gas  ;  Determination  of and  its  removal.     Rutt(;n     875 

in  making  rubber  goods  ;    Use  of  .     (P)  Rutgers- 

werke  A.-G 100 

picrate  and  the  determination  of  naphthalene.      Jorisscn 

and  Rutten   1179 

Preparation  of  /i-halogen  derivatives  of .      Durzens 

»nd  Herger 419 

'^alphonation  of  .     Euwes 931 

Naphthalene  derivatives  ;    Action  of  sulpliites  on  some  1.5 

hydroxy  and  amino .     Bucnerer  and  rhlntimn  1081 

Naphthanthraquinone  :    Manufacture  of  pigments  (>r  lakes 

from  .     (P)  Uadisclie  Anilin  und  Soda  Fabrik 

632,  1(  SOr 

a-Naplithol ;    Reaction  for .     Dan6    219 

Naphthol  Yellow  S.     5*v  under  Azo  dyestufTs. 

a-Naplitholarsinic  .icid  ;    Preparation  of .     (P)  Adier. .     ;;2fl 

1.8-Naplithylenediamlne  ;      Manufacture     of     condensation 

products  from .     (P)  Bayer  und  Co 470f 

/s-Naphthylindigo :      Bromoderivatives      of     .         (P) 

Meister,  Lucius,  und  Briining 8S2f,  977r 

Naphthylpyrazolonesulphonic  acid.      (P)  Bayer  und  Co 198r 

Narceine.     Freund  and  Oppenheim 641 

Narcotine  ;    Reactions  for .     Labat   81S,  818 

Natal ;    Whale  oil  industrj-  of  — ^ 944 

Nephelinc  as  source  of  potassium  for  plants,     Prianichnikov     722 

Nerol ;     Extraction    of   from    UeJiehrytum    oils.      (P) 

Heine  und  Co 220 

Netherlands  custom?'  decisions 922 

customs  tarill  ;    Proposed  increase  of 1328 

Duty-free  admission  of  certain  chemicals  into  the . .    1062 

Exemption  from  excise  duty  of  salt  for  use  in  zinc  chloride 

factories  In  the 1313 

Neuralt<'me ;     Distinguishing   from    pyramidone    nod 

antipyrinc.     Monferrino 852 

New  Brunswick  ;  Shale  deposits  of 879 

Shales  of  —— .     Baskenille 878 

New  Guinea  ;    Rubber  industr>-  of 1261 

New  River  water  ;   Examination  of for  typhoid  bacillus. 

Houston 104 

New  South  Wales  ;    Bismuth  in 1042 

Mineral   i>roduction  of  941 

Pure  Food  Act  in  — 902,  998,  I0.'i9 

New  Zealand  Meat  Freezing  Works  ;   Chemical  control  in  the 

—  .     Wright 1 24 

Nickel ;    Absorption  of  hydrogen  by  .    Siovertii  and 

Hagenacker    240 

and  its  alloys  ;    Action  of  carbon  monoxide  on  , 

Charpy    308 

and  ita  alloys  ;    Manufacture  of  from  gamierite. 

(P)  Boux  and  others S90 

coatings;  Bemovujg  electrolytic .     (P)  LcN-y 14« 

andcobalt;  Scparationof .     Grossmann 1109 

coins  :    Analysis  of  .     Van  Heteren  and  Van  der 

Waerden  444 

-copper  alloys  ;  Manufacture  of .     (P)  Browne,  and 

Canadian  Copper  Co 1092 
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Nickel — coru. 

-eopp  r  mattes  ;  Treatment  of  .    (P)  Carrick  and 

Pattison 236,  1258r 

erueihleforthedelerminationof  carbon  in  steel.     Ruppel     3.>i4 

Determination  of in  presence  of  cobalt.     Sanchez..     749 

Determination  of  volumetrically.     Bacovescu  and 

VLihuta 918 

Electrochemical  behaviour  of .     Schweitzer 989 

Electrolytic  determination  of  .     Schumann 4S 

Extraction  of . from  silieious  ores  : 

(P)  Clialas    207r,  48lr 

(P)  Price,  and  Central  Trust  Co 149 

Manufacture    of    . .    (P)    Browne,    and    Canadian 

Copper  Co 1092 

Manufacture   of   pure   .    (P)    Soc.    Electrometall. 

Fran? 1090 

ores;    Treatment  of .     (P)  Betts 601 

Separation  of from  cobalt.     Pritze 818 

Separation  of  from  iron.     Hassreidter 918 
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482r,  52Hr 

Refining    liQUi(l .     (P)    Soc.    Anon.     Electrom^tal- 

lurgique 1204 

scrap  ;  Recovery  of  nickel .     (P)  Watson 1140 

Slag  enclosures  in .     Rosenham   1133 

Smelting  and  retining .     (P)  itfcCarty    660r 

Solution  for  treating .     (P)  Sauntry  Metals  Co. . .  14.5,  314r 

Sparks    as    indicators    of    different    kinds     of    . 

Bemiann 1134 

Structure  of  hardened .     Kurbatow  and  Matwejew     142 

Sulphur  as  a  cause  of  corrosion  in .     Huntly 330 

Surface  decarburisation  of  pipe-annealed .     .Tohnson     838 

Tempering  and  re-heating .    Maurer 245 

Tests  for  liardness  of .     Turner    525 

Tool .     (P)  Darke,  and  General  Electric  Co 608 

Toughening .     (P)  Wales,  and  Carnegie  Steel  Co.    . .     942 

Transformations  of .     Grenet  837 

Treating to  prevent  oxidation  or  rust.     (P)  Rudge- 

Whitworth,  Ltd.,  and  Heathcote    206 

Treatment  of  : 

(P)  McCarty  314r 

(P)  Schneider 60S,  988r 

Treatment  of in  electric  furnaces.     Howe    1046 

Treatment  of to  prevent  rusting.     (P)  C'oslett  and 

others    986 

Tungsten- ;  Analysis  of .     Hinrichsen 713 

Tungsten- :      Determination     of     tungsten     in    . 

Bartonec 796 

Use  of  quartz  combustion  tubes  for  determining  carbon 

in .     Blount  and  Levy   384 

ware  ;  Testing  enamelled  sheet .     Orton 1130 

Steels  ;  Analysis  of  special .     Pepin-Lehalleur    477 

Carbon-tungsten .     Swinden 1040 

Determination    of   nickel   in by    Brunck's,    Groas- 

niann's,  and  the  electrolytic  methods.     Prettner. , .     525 

tJases  evolved  by  the  action  of  cupric  salts  on . 

Goutal    477,  713 

for  gears.     Revillon    604 

Heat-treating  and  quenching  alloyed .     (P)  Church- 
ward        "Hbr 

Heat  treatment  study  of   Bessemer .    McWilliam 

and  Barnes 524 

High  tension .     Longmuir  525 

Manufacture  of  allayed .    (P)  Churchward 207r 

containing  silicon  ;  Manufacture  of .     (P)  Baraduc- 

MuUer  660r 

Special .     Guillet    1315 

Thermal  treatment  of .     Guillet    713 

Treatment  of  low-grade .     (P)  Pearlite  Steel  Co., 

and  Charlier  798 

Stencil    paper;    Manufacture    and   treatment    of .     (P) 

Gestetner    541,  541r 

Sterculia     oil ;      Gum-hke     substance     from    .        (P) 

Wedemeyer 534 

Sterilising  fats,  butter,  &c.,  by  ultra-violet  rays.    (P)  Soc. 

Le  Ferment    1094 

liquids  ;  .\pparatus  for .     (P)  Wessels    104 

liquids  electrically.    (P)  Bartley 999 

liquids  of  organic  origin.     (P)  Desmaroux    215r 

liquiils  liv  iiltr;i-vi(ilet  rays.     (P)  Soc.  Le  Ferment. .  1060,  1101 

milk  niid  "tli.T  f,«,ils.  Ac.    (P)  Henri  and  others 1060 

substances;  Process  of .     (P)  De  Kunwald    810 

by  means  of  ultra-violet  rays.     Domic  and  Daire    957 

Stills  ; 

(P)  Besnard.  Maris,  et  Antoine   1023 

(P)  EstSve    1077 

(P)  Flick  15 

for  crude  bituminous  products.     (P)  Ash.  and  Warren 

Bros.  Co 468 

Whiskey .     (P)  Jett  and  Jett    156 

Stone,  artificial ;  Hardening  calcareous .     (P)  Schwanen- 

berg  and  Rinne    245r 

artificial  ;  Manufacture  of : 

(P)  Bonnefont    244 

(P)  Hovermann 1038r 

(P)  Reinold     93 

(P)  Soufllet 1088 

(P)  Turner 24 

artificial ;    Manufacture    of      from    ashes,     (P) 

Ehestaedt 796 

artificial ;    Manufacture    of   from  sand  and  lime. 

Stead    1295 

artitlcial ;  Rendering made  from  mortar  waterproof. 

(P)  Katlic ; 602,  940r 
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Stone — cffnt. 

artificial ;  Use  of  resinous  cement  for  binding .     (P) 

Hof  and  Pieper 837 

Colouring     and      hardening     calcareous     .        (P) 

Charbonnier  1037 

Kessler's  "  fluates  "  for  protecting  building against 

frost.     Hanisch  475 

lithographic ;    Jtanufacturc   of     artificially.     (P) 

Thorn  and  others  985r 

Manufacture  of  fireproof .     (P)  Berglund 984,  1200 

Manufacture  of  refractory  basic of  low  conductivity. 

(P)  Carstens  and  Kretzmann  1200 

from   slag  ;    Manufacture   of    building .     (P)    Coln- 

Miiseuer  Bergwerks  Akt.-Yer 244 

Uniform  coloration  of .     (P)  Tapolski  984 

Stones,  lithographic  ;  Substitutes  for .     (P)  Day    485 

Manufacture  of  — .     (P)  Loke    602 

Manufacture  of  sodium    and  potassium  hydroxides  from 

recent  eruptive .     (P)  Schiicke    365r 

containing  potash  ;  Manufacture  of  manure  froni  recent 

eruptive .     (P)  Schacke  375r 

Storage  batteries.     See  under  Electric. 

Stout;  Studies  on .     Van  Laer  and  Wilson 155 

Yeast  which  produces  secondary  fermentation  in . 

Schonfeld  and  Dehnicke 900 

Strainer  ;  Continuous .     (P)  .\ktiebolaget  Separator  356,  1307r 

Straining  animal  and  vegetable  substances,  &c.     (P)  Broad- 
bent    1239 

Straits  Settlements;  Exports  of  Pari  rubber  from 318 

Stramonium  ;  Constituents  of  Java .     Watanabe 744 

Straw  ;  Bleaching  agent  for .     (P)  Badisclie  Anilin  und 

Soda  Fabrik  535 

Preparing  vegetable  fibres  from .     (P)  Reichmann   .   1193 

Production  of  alcohol  from .     (P)  Giles  and  Morris. .     538 

Treatment  of .     (P)  De  Ballore,  and  Soc.  Anon.  Fabr 

des  pates  i  Papier  de  Lin    ' 59«r 

Strontium  bromide  ;  Volatility  of .     Stock   and   Heyne- 

mann 

dibromobehenate.     (P)  Bayer  und  Co 

nitrate  ;  Manufacture  of .     (P)  Traine  and  Hellmers 

silicide  ;  Manufacture  of .     (P)  Goldschmidt 

Strychnine  alkaloids  ;  Preparation  ol  sulphonic  acids  of . 

Leuciis  and  Schneider 

Bromination  of .     Bnraczewski  and  Dziurzynski .... 

Iodine  derivatives  of  .      Buraczewski    and    Koz- 

niewski   

Separation  of from  brucine.     Pinchbeck 905 

Strychnine  sulphonic   acids  ;    Preparation  of  isomeric . 

Leuchs  and  Schneider    905 

Sublimation  at  low  temperatures  in  a  vacuum.     Hansen 219 

Subliming    suiplmr,  &q.  ;  Apparatus  for  continuously . 

(P)  Bert    1087 

Succinic  acid  in  alcoholic  fermentation  ;  Formation  of . 

Ehrlich    S** 

Sucrose  in  bagasse  ;  Determination  of .     Prinscn-GeerUgB     375 

and  hydrated  maltose ;  Optical  determination  of  mi.xtures 

of .     Pieraerts   375 

Inversion  ol by  ferments.     Taylor    375 

Inversion  of by  invertase.     Hudson  724 

in  molasses  ;  Determination  of .     .4ndersen    805 

R61e   of   magnesium  oxide   in   the   hydrolysis   of . 

Tribot  433 

Sensitive  reaction  for .     Pozzi-Escot 1155 

Supposed  formation  of  formaldehyde  from   .     La 

Wall    12fl-> 

Sudan  gums   636 

gums  ;  Chemistry  of  the .     Bdie    536 

Production  of  castor  oil  bean  in  the 1318 

Sugar;    Adsorption  of  .     Rona  .and  Micliaelis    636 

Adsorption  of by  animal  charcoal.     Herzog    867 

analysis  ;  Basic  lead  nitrate  as  clarifying  agent  in . 

Herles 1055 

analysis  ;   Unification  of  clariflcation  methods  in . 

g^Qjis    1055 

Apparatus  for  boil'ing'-^-^.     (P)  Baker    103,  731r 

Apparatus  for  drying ■.     (P)  Kent    950 

.^.pparatus  for  making .     (P)  Rallincric  Moderne  ...       33 

.Application  of  temperature  corrections  to  jiolarisation  of 

raw with     the     quartz-wedge     saccharimeter. 

Browne  JJ^ 

in  bagasse  ;  Determination  of .     PeLet    253 

beet ;  Comparative  manurial  values  of  calcium  nitrate 

and  cyanamide  and  sodium  nitrate  for .     Urban     666 

beet;  Composition  of  the .    Saillard 725 

In  beetroots  ;  Determination  of .     Herzfeld     846 

in     beetroots ;     Determination     of    crystallisable . 

PeUet    '26 

from    beetroots:      Lixiviating    .     IP)     Egyetemes 

Kizerletezo  Intezet 1098 

beets  ;  Extraction  of .     IP)  GoUmcrt    152 

beets  ;   Optically  active  non-sugars  of .     Strohmer 

and  I'allada    i '26 

beets  ;  Sodium  chloride  as  fertiliser  for : 

Briem »♦? 

Mette «0j 

Strohmer  and  others «4» 

from  "  blackboy  "  ;   Production  of .     (P)   Wallace 

and  Reynaud '°" 

Cane .     Ses  under  Sucrose. 

cane  experiments  in  the  Leeward  Islands    «•" 
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Sugar — cont. 

caue  ;  Extraction  of  Juico  from^^— .     (P)  Steffeii    808 

cane  plantations  ;  Mauufueturt'  of  fertiliser  from  waste 

of .     (P)  VandiT  Knlk     121« 

cane  ;  llelation  between  added  \vat«r  on and  dilu- 
tion of  normal  ]iiiee.     Pellet  486 

cane  seedlinK^  in  Java.     Kt»biis    725 

cane  soils  ;  Action  of  soluble  fertilisers  on .     Kckart    948 

cane  ;  Treatment  of : 

(P)  liurton    257 

(P)  Wynberg  and  Wynbcrg  1322 

cane  ;  Wax  of  tlie .     Wijnberg 991 

content  of  tine  wlieat  flour,  dough,  and  fermented  duugh. 

Von  Liebig  488 

DecomiKJsition     of   by     alcoholic     fermentation. 

Buchuer    1098 

l>eeomiK)5ition   of during  the  respiration   process. 

Jensen 494 

l).'torminationof  asli  in .     Main    728 

Determination  of in  coisettes.     Le  Docte    1154 

l-tetormination  of in  saturation  mud.     Herles 103 

dilfu^ion  juices  of  high  density  ;  Treatment  of .     (P) 

L:iinb;rt  213 

Dilfusion  juice  ;  Parity  of  juices  of  last  ditTusers  com- 

pared  with .     Pellet   727 

Jitfu^ion  process  and  apparatus.     (P)  Gridro    33 

ditfuHion  process  ;  The  Hyros-Rak .     Andrlil;  and 

others    949 

ditfu^ion  process  in  which  tiie  effect  of  the  inactive  space 

in  tlie  battsry  is  obviated.     Pseniclia    433 

diffusion  proci-'iis  ;  Scalding .     Kaiser 212 

diffusion  ;  Sjituration  devices  for  automatic .     (P) 

Vallery    898 

Dirlmion  waste  waters  ;  Return  of  the .     Pfeiffer...     666 

estates    in    Java :     Factory    statistics    of    some . 

Prinsen-Oecrligs    846 

factories  ;  Lt)3se3  in  cane .     Pellet 726 

factory  and  reBnery  products  ;  Uett^rmination  of  dry  sub- 

stiuice  ui .     pellet 728 

-house ;     Charging   ditfusers    used    in    the  .      (P) 

Lambert 617,  898. 1210 

-house  productt ;  Inlluence  of  concentration  on  deter- 
mination of  degrees  lirix  of  impure .     Pellet  and 

Fribourg 728 

-house  products  ;  Influence  of  non-sugars  on  determina- 
tion of  dry  substance  in ,     Staneic   1155 

industry  of  Cuba.     Brooks    725 

industry  of  tlie  Hawaiian  Is. ;  Can© .     Deerr 725 

industry  of  Java    846 

Inilustry  of  Peru  ;  (^ane .     Zerban 725 

industry  of  the  United  States.     Beet .     Bryan   ....     725 

Intluence    of    opt. -active    non-sugar    on     polarimetric 

determination  of .     Kopecky   1215 

Influence  of  temperature  on  polarisation  of  raw  cane 

— ■ — .     Wiley  and  Bryan    1154 

invert ;  Influence  of  clariftcation  on  valuation  of  producta 

containing .     Prinsen-Geerligs    720 

juico  ;  .\pparatus  for  evaporating  — — .     (P)  Greiner  . .     807 

Juice  boilers.     (P)  Dcgroise   1 150 

juice ;     Boiling    thick •    in     cane    sugar    factories. 

Prinsen-<ieerligs  and  Weitkamp 375 

juice  :  Continuous  reflning  and  evaporating  apparatus 

for ..     (P)  Tiemann   321 

Juico  ;  Evaporation  of for  making  crystallised  sugar. 

(P)  La«range  and  Kestner  212 

juice  ;  (juantities  of  non-sugar  jirecipitated  from by 

defecation  and  saturation.     Claassen 616 

Juice  ;  Kclation  between  added  water  on  cane  and  dilu- 
tion on  normal  cane .     Coombcs 102 

Juices;  ,\ction  of  lime  on  crude .     Pellet   1264 

Juices :       .Apparatus     for     concentrating .       (P) 

Rafflnerie  Moderne  84 

juices  ;   .\pparatus  for  controlling  tlic  boiling  of . 

(P)  Langen 807 

Juices  ;  Apparatus  for  filtering .     (P)  Hopp© 299 

juices ;    Continuous    depositing   vessel    for   .     (P) 

Tiemann     537 

juices  ;  Conversion  of  sulphurous  acid  into  sulphuric  acid 

in .     Saillard  and  Wehrung 1215 

Juices  ;  Purification  of .     (P)  Riviere    899 

juices  :  Purification  of •  by  hydrnfluosllicic  acid.     (P) 

Soc.  Civ.  dcs  Brevets  Schoonjans   1157 

juices  and  syrups ;  Purification  of by  calcium  and 

aluminium  silicates.     Snmliel 433 

.Making synthetically.     (P)  Stewart,   and    National 

Sugar  Co 1 157r 

.Manufacture  of : 

I P)  Alt4>lagulrre  and  ZubiUaga    321 

(P)  (iailhat 153 

(PI  MiMullen 376,  5S7r 

(P)  V.in  (irabski    1150 

Maple- ;  Suggested  standards  for .     Cowle« 1264 

massecuites  with  regular  crystals  :  Process  for  obtaining 

crude .     (PI  Tiemann  486 

Milk .     .S>^  itiuUr  L;ictose. 

Product  produi'ing  —  —  and  its  conversion  Into  sugar. 

(PI  McMullen 103r 

liroduclion  in  lOOT-M    1166 

pniilui'ts :    Influence    of    clariflcatlon    with,  basic    lead 

acetate  on  valuation  of .     Kynon 729 

as  raw  material  for  the  confectionery*  and  preserve*  In- 
dustries.    Boselev 730 

Reversion  of  tlie  synthesis  of .     LOb   1068 


.Sugar — cont. 

samples  ;  Drying  of  raw and  method  of  avoidiug 

it.     Stanek 726 

saturation  muds  :  Examination  of -.     Claassen    ....     016 

solutions:    .Apparatus    for    purifying -by    settling. 

(P)  Tiemann 537,  617r 

solutions;  Decolurisation  of  — — ■.    (P)  Hay  andTennent    042 
solutions  ;  Influence  of  surface  tension  of on  hydro- 
meter readings.     1  >elaehanal    728 

solutions;   Preventing  frotliiiig  of during  manipu- 
lation.     (P)  Hamelie     950 

svrups  ;    liirect  conversion   of into  edible  sugars. 

(P)  i;ri<Sre  1216 

svrups  ;    Refractometric    examination   of    impure . 

Tiselitsch.iiko    263 

Working-up  residues  from  the  manufacture  of  cone , 

(P)  Wynberg    899 

works  ;   Indanthrene  dycstuils  as  substitutes  for  ultra- 
marine in , 805 

works  ;  Relation  between  apparent  and  real  purity  in 

prtiducts  of  beet  and  cane  — — -.     Pellet   727 

works  ;  Tliin  llltcr-press  plates  for  — — ■.     (P)  Degremout 

and  Dcvaux   873 

Sugars;  Action  of  the  Bulgarian  ferment  on  various , 

Bcrtrand  and  IMichdcek  608 

Apparatus    f<)r    converting  wood  into  fermentable . 

(P)  Cie.  Ind.  des  Alcools  de  I'ArdiVhe    998r 

Bacterial   flora   of   Hawaiian .     Lowton-Brain   and 

Deerr 845 

witli  l)eiiziiltne  ;  Compounds  of .     .\dler 067 

CuUiiir  rtartions  of .     Ville  and  Derrien    1055 

Col. iiir  reactions  of  indolic  substances  with .  Gnezda     320 

containing   invert  sugar ;    Influence  of  clarification  on 

valuation  of  raw .     Prinsen-Geerligs   729 

Decomposition  of  the : 

Lob    535.  1008,  1204 

Lob  .and  Pulvermacher 017 

Fixation    of    carbon    dioxide    by .     Siegfried    and 

HiiwHJanz    543 

Mctluid  for  determining  the  constitution  of  the . 

Hanriot 387 

reducing:   Determination  of .    Duschsky 847 

reducing  ;  Precipitation  of with  basic  lead  acetate. 

Bryan    32 

reducing  ;  Reagent  for  detecting .     Benedict 385 

Relation  of  iiyridine  to  the .     Neuberg 1050 

Sensitive  reaction  for .     Porzi-Escot 1 156 

Spontaneous  oxidation  of  the .     Mathews    486 

o-Sulpl)aniinobenzoic  acid  ;  Manufacture  of .     (P)  List, 

and  Saccliarinfabr.  vorm.  Fahlberg,  List,  und  Co.. ,     814 
Sulphates  ;   Detection  of •  in  presence  of  sulphites  and 

thiosulphates.     Alexandrow  138 

Determination   of   sulphuric   acid    in .     Oddo   and 

Iteretta  918 

ElectrolysLs  of  alkali .     (P)  Marie    1092 

Extraction  of  metals  from  ores.  <te..  as .  (P)  Troeller  4«lr 

and     fluorides ;     Separation     of .     Ehrcnfcid     and 

Indra 444 

Formation  of  certain  double .     Barre    882 

.Manufacture  of  metal .     (P)  Meurer    OOOr 

Aluiiufacture  of  sulphur  trioxide  and  anhydrous  bases 

from .    (P)  Pmd'iiomme 1033 

Sulphide  in  alkali  cyanide  ;  Determination  of .     Ewan..        10 

ores   or   products  :    Treatment  of .     (P)    Hommel, 

and  Metals  Extraction  Corporation    479 

Snlphide  dyestuKs  from  carbazol  derivatives  : 

(P)  Haas 617 

(P)  Haas,  and  Cassella  Color  Co 517r 

Dyeing  with : 

(P)  Farliwerk  MUldheim 1085 

(P)  .Meistcr.  Lucius,  und  Ilrilning    89r 

Dyeing  cotton  with .    (P)  Dupetil 935 

Dyeing    lialf-silk    with .     (P)  Farhwerk    Milhllicim 

vorm.  Leonhardt  und  Co 792 

Manufacture  of ; 

(PI  Act.-Ges.  f.  Anilinfabr 19r.  306.  651r,  1082 

(P)  Bayer  und  Co 86r.  Him 

(P)  Bimdsman.  and  Point  Loma  Chemical  Co.  198.  108 

(P)  Cassella  und  Co 650,  650.  1102r 

(P)  Haas  and  others 517,  0"7r 

(PI  Kallcund  Co i;i4 

(P)  lUssow 134 

Manufacture  of  brown .     (P)  Chcm.  Fabr.  tiriesheim- 

Klektron 420 

.Manufacture  of  yellow  and  orange .     (P)   Bavcr  und 

Co 517 

Printing  with  aid  of ; 

(P)  Bayer  und  Co 137r 

(P)  Soc.  Cheni.  Inii.  in  Basle    H9r 

Producing    reserve    effects    in    dyeing    with .     (P) 

Hadische  .\nilin  und  Soda  Fabrik     137r 

Production  of  reserves  under — . — ..     (P)  Kalle  und  Co. . .     833 

soluble  in  water;  .Manufacture  of .     (P)  ,\ct.-Gea. 

(.  Anilinfabr 650,  651r,  83:ir 

Trcatm»*nt  of  dv<  iiiKs  with ; 

(P)  Cassella  und  Co 701.  1122r 

(P)  Vom  Hove 88,  110.'. 

Sulphides  of  ammonium,  sodium,  and  i>otassium.     Bloxam. .     13^ 
Heating  materials  by  the  heat  developed  on  formation 

iif  metallic .     (P)  I.ang 501,  llSOr 

Manufacture  of  metallic and  alkali  thiosulphates. 

(P)  Pipercaut  and  Vllo 243,  657f 
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Sulphides — cont. 

Obtainiug  sulphur  from  metallic .     (P)  Fleischer    . .  90 

Reduction  of  metallic .    (P)  Chatillon 479 

Spontaueous  oxidation  of .    PoUacci 89 

Sulphmic  acids  ;  Isolation  of .    Thomas 420 

Sulphite  ;  Determination  of by  titration  with  perman- 
ganate.   Milbauer 163 

liquor  ;  Treatment  of  waste .    (P)  Kobeson 1052 

Sulphites  ;   Detection  of in  presence  of  bul])liates  and 

thiosulphates.     Alexandrow  138 

Extraction    of    metals    from    ores,    Ac,    as .     (P) 

TroeUer 481r 

Sulpho  per-acid  ;  Synthesis  and  formula  of .     Abrle....     363 

Sulphocyanides.     See  Thiocyanates. 

Sulphonation  of  organic  compounds.    (P)  Thummler 1191 

Sulphonic  acids  ;  Anhydrides  of  aromatic .     Meyer 1104 

Sulphoricinoleic    acid    and    its    derivatives.         Griin    and 

Wetterkamp     1146 

Sulphur    in    alkali    polysulphides  ;    Determmation    of . 

Dusserre  and  Vuilleumier    1220 

in    animal    charcoal ;      Determination    of    total    . 

Selvatici 1008 

Apparatus  for  contumous  sublimation  of .     (P)  Bert  1087 

burner  ;  Agitating .     (P)  Wise  309 

and  chlorine  ;  Compounds  of .     Beckmann   138 

in  coal  and  coke  ;  Determination  of .     HoUiger 357 

colloidal ;  Preparation  of .     Himmelbauer 705 

Determination    of    by    the      catalytic     method. 

Madema    750 

Equilibrium    between    solutions  of  colloidal  and 

crystalloids.     Svedberg 308 

Flames  of  phosphorescence  and  combustion  of .  Bloch    424 

from  furnace  gases ;  Extraction  of .     (P)  Carpenter, 

and  Amer.  Iron  and  Steel  Alloys  Co 794 

Furnaces  for  the  combustion  of  mineral .     (P)  Oddo 

424,  708r 
furnaces  ;  Determination  of  sulpliur  dioxide  in  the  gas 

from .     PeUet    1247 

industry  of  Italy   1086 

industry  of  Sicily  ;  Bill  lor  regulating  the 937 

Manufacture    of    from    metallic   sulphides.     (P) 

Fleischer 90 

ore ;  Direct  manufacture  of  sulphuric  acid  from . 

Bruhn 1086 

readily  miscible  with  water  ;  Rendering  tinely-divided 

— — .     (P)  Ducancel,  and  GouthiSre  et  Cie 1101 

Recovery  of .     (PI  Feld  and  Jahl 835r 

Recovery  of from  gases,     (p)  Smith,  and  du  Pont 

de  Nemours  Powder  Co 310 

from  spent  oxide  ;  E.\traction  of .     (P)  Williams. . .     657 

Spontaneous  oxidation  of .     Pollacci 89 

in    vulcanised    rubber ;    Determination    of    total . 

Pontio 431 

Sulphur  compounds  ;  Manufacture  of .     (P)  Price    382 

Sulphur    dichloride ;    Action  of   on  metallic  oxides. 

Bourion    203 

Action  of on  metalloids  and  metals.     Nicolardot  . .       20 

Sulphur  dioxide  in  chamber  gases  ;  Determination  of . 

Raschig    706 

in  furnace  gases  ;  Utilisation  of  the .     Borchers. . . .     659 

in  gases  from  sulplmr  furnaces  ;  Determination  of . 

pellet    1247 

Manufacture  of .     (P)  Lyman     309 

Pump  for  compressing .     (P)  Carrier 1198 

Purifying  gases  containmg .     (P)  Hegeler  aud  Heinz  1033 

Recover\-  of  from  gases  as  sulphuric  acid.     (PI 

Kuhne 90,  982r 

Recovery    of from    solutions.     (P)    Cie.    Ind.    des 

Alcools  de  I'ArdSche 1033,  1035r 

Tube  for  measuring  liquid .     (P)  Pacottet    1033 

See  also  Sulphurous  acid. 

Sulphur  trioxide.     See  Sulphuric  anhydride. 

Suli)huric  acid  anhydrides  ;  Some  mixed .     Pictet  and 

Karl    202 

Apparatus  for  making : 

(P)  P'alding • 1086 

(P)  Gaillard 140)- 

Apparatus  for  use   in   making .     (P)   Firman  and 

Cocksedge     707 

bums  ;  First  aid  treatment  of  1171 

Clianiber  gases  :   Determination  of  sulphur  dioxide  in 

.     Uaschig   70B 

chamber  ;  New  form  of  lead .     Falding 1238r 

chamber  regulator.      Petersen    520 

chambers ;     Automatic     draught     regulator     for . 

(P)  tiautier 309 

chambers  ;  Movement  of  gases  in .     Porter 338 

Concentration  of  : 

Fricdrich    653 

IP)  .Mackenzie    981 

Concentration  of in  cast-iron  vessels.     Friedrich.,  520 

Concentration    of    in    Kessler's    apparatus.     (P) 

Teisset  and  Prat    937 

Condensing  acid  vapours  in  concentrating to  60" 

and  66°  li.     (PI  ViaUeix  and  Perrin 707 

Conductivity  of  absolute .     Lichty    20 

lead  elianiber  construction.     Falding    1032 

Lead  chambern  for  the  manufacture  of .    (P)  Morttz  473 
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Manufacture  of : 

(P)  HaUock    981 

(PI  Petersen  140r 

(P)  Zahn 600r 

Manufacture,    concentration,  and    purification    of . 

(P)  De  BriaiUes  139,  473,  982r,  1199r 

manufacture  ;  Determming  loss  of  sulphur  trioxide  in 

waste  gases  of  the  contact  process  of  .     Liungh    241 

Manufacture  of  dilute .     (p)  SfbiUot  and  Mauclaire  1197 

manufacture  ;  Power  required  in .     Meyer    1032 

Precipitation  of as  barium  sulphate  in  solutions  con- 
taining chloride.     Sacher 1066 

Preparation    of    absolute from    sulphur    trioxide. 

Lichty 20 

Purification  of from  arsenic,  by  freezing.     Morancfi     520 

Rapid  manufacture  of without  using  a  lead  chamber. 

(P)  Erste  Oesterr.  Sodafabr.,  and  Opl 309,  657r 

Recovery    of    and    oils    from    waste    acid.     (P) 

Stolzenwald 1081,  1119 

Recovery  of  sulphurous  fumes  as .     (P)  KUhne  90,  9S2r 

from  sulphiu"  ore  ;  Direct  manufacture  of .     Bruhn  1086 

Sulphuric    anhydride ;    Manufacture    of .     (P)    Eschell- 

mann  and  others  1197 

Manufacture    of    and  anhydrous  bases   from  sul- 
phates.    (P)  Prud'homme 1033 

Preparation  of  absolute  sulphuric  acid  from .     Lichty       20 

Sulphurous    acid ;    Oxidation    of    to    sulphuric    acid. 

Saillard  and  Wehrung 1215 

Recovery  of from  solutions.  (P)  Cie.  Ind.  des  Alcools 

de  rArdSche 1033,  1035r 

in    wines ;    Volumetric    determination    of    total . 

Blarez  and  Chelle    376 

Se:  also  Sulphur  dioxide. 

Sulphurous  fumes  ;  Removal  and  recovery  of as  sulphuric 

acid.     (P)  Kuhne 90 

Pi/ro-Sulphuryl  chloride,     prandtl  and  Borinski    364 

Sun  as  a  source  of  heat  in  chemical  experiments.     Stock 

and  Heynemann    919 

Superheating  steam  ;  Apparatus  for .     (P)Marchant OiO 

Superphosphate    factories ;    Manfacture  of    hydrofluosilicic 

acid  and  its  salts  from  the  residues  of .     (P) 

RiviJre    599 

reaction  chambers  ;  Emptying .     (P)  Beskow  and 

Ekedahl    996,  1055r 

sacks  102 

Superphosphates  ;  Analysis  of  double .     Foerster    804 

Removal    of from    decomposition    chambers.     (P) 

Hovermann    252 

Suprarenin  ;  Action  of  synthetic .     Cushuy 107 

Synthesis  of and  related  substances  : 

Bottcher 218 

Pauly    258 

See  also  Adrenalin. 

rfZ-Suprarenin  ;   Resolution  of  synthetic .     Flacher 107 

Suspensions  :    Behaviour  of  colloidal  with    immiscible 

solvents.     Miller  and  Mcpherson   Ill 

Switzerland  ;  Duty  on  mercurous  chloride  in  — —     1313 

Sylviuite  ;  The  Stassfurt .     Emslie    395 

Symphonia    glo'Juli/era, ;     Oil    from    the    seeds     of     .  , 

Soutlicombe  499 

Syrups  :  Apparatus  for  concentrating  and  reflnuig  refinery 

.     (P)  RatBnerie  Modeme    33,  34 

Apparatus    for    controlling    the    boiling    of .     (P) 

Langen    807 

Determination  of  ash  in .     Main    728 
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Tallow  m  beeswax ;    Detection  of  .    Ostrogovich  and 

Petrisor 1094 

Chinese  vegetable  209 

Nuts  yieldmg  Borneo .     Beadle  and  Stevens 1146 

Preservation  of .     (P)  Monterau 539 

Tamari-Shoyu.     See  Soy. 

Tanezu  :   Micro-organisms  of .     Takahashi 1057 

Tanks  for  electrolytic  refining  of  metals ;    Acid-proof  . 

(P)  Belts ^•iO 

Dipping .    (P)\Vilkinson,Heywood.  and  Clark.  Ltd., 

and  Gordon  **"! 

of  large  diameter.     (P)  Berlin- Anhalt.  Maschincnbau. . .   1023 
for  liquids.     (P)  Maschinenfabr.  .\UKsbur«-N'Uniberg. . .   1023 

Tanneries  ;  Aspergillus  niger  in .     Balland  and  Droz. . .     844 

Tannery  liquors  ;  Use  of  the  Lowenthal  method  in  the  control 

of .     Procter  and  Hirst 294 

lime  liquors  :   Control  of .     Bennett 292 

liquors  :    Dett'rmination  of  acid  in by  the  gelatm- 

hematin  method.     Alsop 720 

Sources  of  error  in  the .     Kohnstein 720 

Tannic  acid  ;    .\ction  of  reducing  agents  on .     Gardner 

and  Hodgson  Sj 

Determination  of .     Gardner  and  Hodgson S.J 

in  extracts  :    Determination  of  .     Hinnchsen  and 

Kedcsdy  ,...;. 881 
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rninpo3itii.in  of  .     Iljln  665 
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Aiistalt  f.  Lrderindustrie,  and  Araoldi 1321 

extracts;    Treatment  of  .     (F)  TiUberg 804,  lZ63r 

Hop  .     Chapman 618 

of  mallet  bark.     Dckkir 666,  I05I 

Tumiing  analysis  ;   Iteport  of  Commission  of  German  Section 

otl.A.LT.f.     Paessler 721 

analysis  ;  Use  of  dilTereut  basins  ill .     Thuau  and  de 

Korsak    890 

analysis  ;    Use  of  nickel  basins  in .     Schell 8DH 

analysis  ;    Tlie  Zeiss  immersion  refractomt't«r  and . 

Saser  534 

drum.     iVi  Vuicano  Tanning  and  Macltine  Co 126:j 

extracts  and  barks  ;   Consumption  of in  the  United 

States    896 

extracts  ;    Clarillcation  of by  dark  blood  albumin. 

Jedlicka    946 

extracts  ;    Decolorising  and  inerea^inK  tlie  solubilit\   of 

.     (P)  Kumpfmiller ! . . .  211 

extracts  ;  Detection  of  sulphite-cellulose  liquors  in . 

Procter  and  Hirst 29:i 

extracts:    Manufacture  of .     (P)  Stewart 153r 

extracts :       Manufacture     of     decolorised     .     (P) 

TillberB 804,  126:ir 

extracts  ;   Testing .     Gansser 3iy 

of  Kelatin      LUppo-Cramer  211 

hides  and  skiiLs.     (P)  Robeson 1052 

li<lU()rs  :    (.ielatin-hematin  and  method  of   testing . 

Alsop 844 

machine.     (PI  Yocum 484 

machine:  Autoniatii .     (P)  (Masel  and  Behre 66Br 

material  from  waste  sulphite  liquor.     (P)  Robeson 1052 

materials  ;   ('(jlour  valuation  of .     Heed 101 

materiaLi :    Determination  of  the  colour  values  of . 

Kerr    211 

materials  ;    Determination  of  water  in .     Jedlicka. .  615 

materials  ;    Kxtraction  of : 

Kitner 100 

(P)  (iollmert 152 

materials  :    Some  Western  (U.S.A.)  .     Russell  and 

Sprague 484 

methods:   Influence  of  extracts  on .     Hemic 1161 

Process  of ; 

(P)  Marwcdcl 844 

IPi  Seyewetz  and  Meunier 163 

Purification  of    sulphite-cellulose  lyes  for  use  in  . 

(P)    Kumpfmiller 484 

skins  and  hides.     (P)  Schmid,  and  lioeliringer  Sohn  ....  1212 

skins  :   Proce.-w  for .     (P)  Nance 101 

skins  :   Tumblers  for .     (P)  iJedford  and  others. . . .  484 

Theory  of .     I'ahrion  1262 

ungrained  lii<ies  ;    Method  of .     (P)  See.  Anon,  des 

Mat.  Tannantes  et  Colorantes 804.  996 

Tannins  :    Catechol .     Franke 1151 

Reaction  of  tlie .     Philip 896 

.Suggested  terminology  for  the — -.     Pcrrot  and  Oorls . .  844 

Tautalic  acid  ;  Determination  of .     Weis.s  and  Landecker  1169 

Tantalum  ;    Determination  of ,  and  its  separation  from 

silica.     Vou  John  1089 

Hardening  .     (P)  Siemens  und  Halske  A.-G 799r 

Manufacture  of .     (P)  Siemens  und  Ualske  A.-(i.. .  480 

ores :  Analysis  of .     .Simpson    608 

Tapioca  root  as  raw  material  for  spirit  and  yeast  making. 

Lange    618 

starch  for  paper  making.     Vimeisel 439 

Tar  ;   Apparatus  for  dehydrating .     (P)  See.  du  Gax.  de 

Paris   1309 

Constituents  of  coal  ; 

Schultz  and  Sander 877 

Schultz  and  others  1188 

Determination  of  water  in .     Beck 1027 

Distillation  of .     I  Pi  Wilton  and  Wilton 17 

Evaporation  of .     (P)  Apparatebau-Oes.  K8hn. . . .  1243 

Kxtraction  of  alkaline  salts  from  blast-funiaoe .     (P) 

Craig  708 

Increasing  the  yield  of  sisit  from  .     (P)  IlUtgen- 

wcrke    482 

Indene  In  coal- .     Spilker  and  Dombrowsky 303 

Manufacture  of .     (P|  Koppers 895 

Manufacture  of  gas  from .     (Pi  Kinckerand  Wolter  18.788r 

Manuf.'i^ture  of  gas  from in  a  gos-proflucer  plant. 

(Pi  Rincker  and  Wolter e48r 

Obtaining   mineral  grease   and   agglomerated   coke   by 

distilling  coal .     (Pi  Sauvageot     '.  932 

Occurrence  of  liydroacridine  in  coal- .     Decker  anil 

Dunant  514 

oils;      Improving     for     wood     preserving.      (Pl 

Oewerkschaft  des  Steinkohlen-  Hcrgwerks  Uthringen  1132 

oils  :   Puriflcatlon  of : 

(P)  Ahli  rs 151 

(PI  >eld 419 

(P)   Pellnlt7.    210f 

from  Otto-Hilgeiistock  coke-ovens;    Ba-scs  in  the  . 

Trobridge 230 

Preventing from  flowing  out  of  the  tar-well  with  the 

ammoniacal  liquor.     (P)  O.ttner 789 
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products ;     Imports   of into   the    United   States. 

Parker     1028 
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rectification  of  volatile  .     (Pi  llarbet 879 

Purification  of and  recovery  of  pure  carbon.     (P) 

Chem.  Fabr.  Lindenhof  C.  Weyl  und  Co 1119 
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Co 830 
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(•arin  and  David 913 
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.Manufacture  of  .     (Pl  Berry 490 

manufacture  :      Kxtraction    of    potassium    salts    from 
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Wienand   1200 
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(PI  Hedin  78 

of  heated  objects  :    Determining  the .     (P)  Brearley  645 
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materials  ;    Producing  designs  or  oriianiental  and  colour 
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mann 494 

Vihuntnm  nudum  ;  Fruit  of .     Lott 440 
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Vinasse  charcoal ;   Losses  of  salts  in  making .     Bauer. .  736 

Vinasses  ;  Treatment  of  distillery  - — .     (P)  Vcrbiese. .   019,1057 

Vinegar  :    Apparatus  for  determining  volatile  acids  in  . 

(iore     1274 
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Takahashi 1057 

Manufactme  of .     (P)  Antoni 901 

Manufacture  of from  skimmed  milk.    (P)  Cie.  Franc. 

des  Prod.  Lactes 999 

Violet ;  Synthesis  of  the  perfumes  of  the .     Merling  and 

Welde 672 

Viscose  ;   Apparatus  for  making .     (P)  Leclaire 1270 

Applying  and  treating  strands  with .     (P)    Chorier, 

and  Soc.  Franc-  de  la  Viscose 307j- 

Manufacture   of  cellulose   derivatives   from   .     (P) 

Lilienfeld    257 

Preparation  of .     Todt«nhaupt 1221 

threads  ;  Apparatus  for  producing  and  treating .     (P) 

Delubac,  and  Soc .  I-ran?.  de  la  Viscose 702r 

Viscositv  of  liquids  ;    Apparatus  for  determining  the  . 
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of  petroleum  illuminating   oils   and   apparatus   for  its 

determination-    Ubbelohde 615 

Vitreous  surfaces  ;  Metallisation  of .     (P)  Marino  22.  23r,  795r 

Vitriol.     See  Sulphuric  acid. 
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Vulcanite  goods  ;    Manufacture  of  .     (P)  Immisch  374.  374, 
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compound  ;    Manufacture  ot  a  fluid  .     (P)  Gallati- 

lirob    241,  612r 

compounds  ;    Manufacture  of  .     (P)  Irving  482 

granular  or  fibrous  material  ;   Apparatus  for .     (P) 

Fink    131 

liquid  ;  Preparation  of  a .     IP)  Vogtherr  and  Knorr  362 

machines  ;    Kotary  .     (P)   Entwisle  and  Kenyon, 

Ltd. ,  and  Bradley 597 

substances  of  different  specific  gravities.     (P)  Tarver, 

and  Coulson  and  (^o 784 
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Apparatus  for  raising .     (P)  Humphrey 645 
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(P)  Leister 850 
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Fuchsine  S.  as  standard  for  determination  ot  nitrites  in 
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-gas.     See  under  Gas. 

(ireen  seaweeds  in  tidal .     Letts 741 

Influence  of  chlorides  on  determination  of  nitrates  in 

.     perrier  and  l-'arcy  "-10 
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for  power  ;   Conservation  of .     Taylor 690 
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Purification  of  : 
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(P)  Bull 1101 
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(P)  Lambert 903 
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P)  Sclmltze  and  Perry  *38,  lS23r 
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of  Thames.  Lea,  and  N'ew  Hivers  ;    Examination  of  raw 
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of  Thames,  Lea,  and  Vew  River  ;    Vitality  of  cholera 

vibrio  in  .     Houston  810 

Waterproof  co.itiuBS  ;    Manufacture  of .     (P)I.cvy....  992 

material  or  fabric.     (P)  Mayhew  653 

niatirials;    Manufacture  of .     (P)  Robert* 602,^02 
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fibrous  materials.     (P)  Tate 1085 
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Lloyd 957 

aerated  ;   Manufacture  of .     (P)  Harries  and  Palmer  670 

Hygienic  control  of .     Spittji  and  Pleissner 840 

Measurement  of  electrical  conductivity  of .  Pleissner  850 

Softening  and  purifying  natural  or  polluted  .     (P) 

Dales 850r 

Wax  ;    Black from  Burma.     Hooper 664 

e.\tractlng  apparatus.     (P)  Kopke  1048 

of  jasmine  flowers  ;    Constants  of .     RadcIifTe  and 

Allan   227 

plant  ;    New  717 

of  the  sugar  rane  and  its  isolation.     Wijnberg 991 

Treatment    of    with    chlorine.     (?)    Electrolytic 

Alkali  Co.,  and  others 31 

of  tubercle  bacilli.     Fontes 125y 

6w  aUo  Beeswax. 

Waxes  of  the  Coni/fra.     Bougault  and  Bourdier 29 

Filtration  of .     (P)  Tloull 317,  J259r 

Weaving  sheds  ;     Humidity   in  .     Factor}-   Inspector's 

Report    752 

Welding.     Diegel    47.s 

West  Australia ;    Reiiort  of  Chief  Inspector  of  Kxplnsivcs 

for ■ 85.^> 

Whale  oil.     See  intder  Oils,  fatty. 

Wheat ;    Changes  in  starch  grannies  during  germination  of 

.     Whymper    800 

Determination  of  milling  and  bread-making  qualities  of 

.      Holdelleiss  and  Wessling    808 

flour.     See  tinder  Flour. 

InSaence    of    environment    on    composition    of    : 

Le  Clerc  and  Leavitt  808 

Shutt 336 

Mineral  composition  of .     Vuallart 808 

Whiskv  ;   Distillation  of .     (P)  McDougall 436 

ReiKjrt  of  Uuval  Commission  ou 964 

still.     (P)  Jett  and  Jett 186 

White  lead.     i«  under  Lead. 

Wiesenkalk.     ■*>'«  Meadow-lime. 

Willow  bark  ;    Valuation  of by  Von  Schroeder"9  hydro- 
meter method,     .\ppeliiis  and  Merkel 211 

Wine  ;  Action  of  acetic  aldehyde  in on  some  of  the  con- 

stituento.     Trillat  668 

Action  of  iron  on .     Trillat 435 

Action  of  ultra-violet  rays  on  acetic  fermentation  of . 

Henri  and  Schnitiler  954 

analysis  ;   French  regulations  for 996 

.\pparatus  lor  determining  volatile  acids  in .     Uore  1274 

Apparatus  for  distilling .     IP)  Vallat 1267r 

Decantation    of    sparkling    under    pressure.     (P) 

Charmat  901 

Detection  of  caramel  in  — — .     Jigerschmid 376 

Determination  of  salicylic  acid  In .     Bigelow 115s 

Determinaiion  of  total  sulphurous  acid  in .     Blaiez 

and  Clielle 376 

Determirialiiin  of  the  vnhitile  acids  of .     Malvezin..  4;i.'> 

Developing  mature  flaviiur  in -.     (Pi  Roussct OSs 
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Method  of  pasteurising  .     Mariller  736 

Phosphorus  compt>unds  in  .     Carles 1158 

Preparaticui  of  nourishing .     (P)  Bendle  and  others  1058r 

Pre.sjMn'e  and  detection  nf  inositol  in .  .  Perrin 669 

Sterilising bv    ue-rcury    vapour    lamps.  (P) 

CourriMint  ami  .Ncigier 998 

with  sulphide  flav.rur  ;   K^storation  nf .     Olmel 165 
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PAOB 

Wines    of    Loire-Inf<5rieure ;     Free    tartaric    acid    in    . 

Andouard  1217 

of  S.  W.  France  ;  Sulphurous  acid  added  to  musts  of , 

and  ratio  of  reducing  sugar8  to  ptdarisjition.     Mestre     735 
Sulphltation  of .     (Pi  Laborde 1159 

Wire ;    Annealing   of  by  lead.     Factory   Inspector's 

report   753 

cleaning  hath.     (P)  Benekor 428 

Wood  ;     .Vpparatus  for  converting   into  fermentable 

sugars,  &c.     (Pi  Cie.  Ind.  des  AlcooU  de  r.\rd6che  998r 

Apparatus  for  treating .     (Pi  WilUanui 24 

Colouring .     (P)  Hall,  and  American  Mahogany  t'o. 

363.  1037 

Colouring  and  graining  .     (P)  Hall,  and  American 

Mahogany  Co 1250 

Cohmring  and  impregnating  .     (P)  Brincker 311 

Destructive  distillation  of ■  with  super  heated  steam. 

Biittiier  and  Wislicenus 417 

distillation  ;   Investigations  on .     Klasim  and  others     693 

DistilUition  of  and  recovery  of  by-product**.     IP) 

Soc.  des  Haut(<-Fouriieau.x.  Forges,  et  Acifries  du 

Chili    1090 

Drying  and  treating .     (P)  GlUct 885 

for  electrolytic  cells,  Ac.  ;  Treatment  of .     (P)  Heap 

and  others 840f 

Extractiifn  of  turpentine  and  resinous  matter  from . 

(I'l  Frankf.)rter 533 

Kxtrai'tion  of  turpentine  and  rtwin  from  resinous . 

IP)  Yaryau 431 

Intnregnation  of  — —  : 

(Pi  Boucherle 1132 

(P)  Chateau  anil  .Merklen 79«r 

(P)  MUller '.< 985r 

(P)  Pagi>s,  Camus,  et  Cie.,  and  Bardy 1315 

Perten     711 

(P)  Polifka  and  Hacker 426r 

(PI  Reilly 476I-,  1251r 

(  Pi  Vt)n  Heidenstam  and  Friedemann 984 

(P)  Wolman  and  Barschall  lI3Zr 

Impregnation  and  preservation  of  .     (Pi  Chateau 

and  Merklen 387r 

Loss  of in  trimming  pulp  logs.     8mftrt 438 
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(PI   Thielenberg    384 
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Diamand  658,  1200f.  ISOOr 
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(P)  Diamand  476 
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(P)  XeUon 1132 

Seideuschnur   795 

(PI  Von  Heidenstam  and  Friedemann 984,  r200r 
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Oerlache  478 
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tJewerksch.  des  Steinkohlen-Bergwerks  LStJiringen  1132 
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schneider    904 
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in  the  sulphite .     Bergstrom 1182 
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Falk 622 
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(Pi   BacheWiig     381 
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(Pi   Clark    905 

(PI  Hedto 1001 

pulp  :    Manufacture  of  alcohol  from  wasto  liquors  of 

making    sulphite-  .     (PI    Stora    Eopparbcrgs 
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Brown 4f  8 
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-tar  and  formaldehyde  :    Manufacture  of  condensation 
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Elektrocliemie    u.    angew.    i)hysikalischen    Chemie ;      Jahr- 

buch  der 859 

Elektroehemischen     Verfahren      der      chemischen      Gross- 
Industrie ;    Die .     (liilhter)    924 

Elektrolytische  Zahler.     (Norden)    114 

Krden  ;    Verhalten  der  wichtigsten  seltenen zu  Reagen- 

tien.     (Von  PanayctI) 819 

Erddl-lnilnstrie  ;         Laboratoriumsbuch       f.       die     . 

(Kissling)    223 


PAGE 
ErdSle  ;    Die  Tlieorie  der  Farbung  der  natiirUchen und 

deren  notwendige  Konsequenzen.  (Rakusiu) ....  1010 
Explosives  industry  ;    The  rise  and  progress   of  the  British 

628 

Explosives :      The     manufacture     of .     Tweuty    years' 

progress.     (Guttmann)     ' 263 

Explosivstoffen ;      Zwanzig     Jahre     Fortschritte     in . 

(Guttmann)    263 

Factories   and   workshops ;     .\nnual    Report    of    the  Chief 

Inspector  of for  1908 680 

Farbenempfindlicheu    Flatten  ;       Das    Arbeit  en     mit . 

(Konig)   828 

Fire  extinguishers  ;   Fire  tests  with 114 

Food  inspection  and  analysis.     (Leach)   1329 
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DR.    LEWKOWTTSCH    IN    THE    CTTATR. 


THE  VISCOSITY  OF  INDIA-RUBBER  AND 
INDIA  RUBBER  SOLUTIONS:  With  Special 
Reference  to  its  Bearing  on  the  Strength 
OR  "Nerve"   of  Crude  Rubber. * 

BY  DR.   p.   SCHIDROWITZ  AND  H.   A.  OOLD8BROUOH. 

I. — Preliminaby  Communication. 

(a)  Introductory. — The  present  communication  is  a 
record  of  some  preliminary  experiments  which  were 
midertaken  wntli  a  view  (1)  to  studying  the  viscosity  of 
india-rubber  solutions  ;  (2)  to  ascertaining  whether  there 
is  any  correlation  between  the  viscosity  of  india-rubber 
(studied  in  solution)  and  its  strength  or  "  nerve  "  generally, 
and  what  the  nature  of  such  correlation  may  be  ;  (3)  to 
devising,  in  the  event  of  the  experiments  under  (2) 
resulting  affirmatively,  a  method  for  the  measurement  of 
india-rubber  "  nerve  "  either  wholly  or  partly  by  means 
of  viscosity  estimations. 

Our  preliminary  experiments  in  this  direction  have  so 
far  proved  satisfactory,  inasmuch  as  they  appear  to 
indicate  that  there  is  a  connection  between  the  condition 
of  the  soluble  rubber  substance  (as  measured  by  the 
viscosity  of  its  solution)  on  the  one  hand,  and  the  "  nerve  " 
of  the  original  crude  rubber  on  the  other  hand, 

VVe  did  not  anticipate  tliat  the  residts  wliieh  we  might 
obtain  by  physical  measurements  on  solutions  of  rubber 
could  bear  a  direct  relationship  to  the  total  "  nerve  " 
of  the  original  crude  rubber,  because  it  appears  to  be  beyond 
reasonable  doubt  that  the  "  nerve  "  is  at  least  partly  due 
to  the  mechanical  structure  or  texture,  if  we  may  so  call 
it,  of  the  material.  It  follows,  therefore,  and  we  believe 
that  this  has  not  been  |iointed  out  by  any  previous 
observer,  that  there  are  at  least  two  main  groups  of  factors 
to  which  the  qualities  summarised  by  the  term  "  nerve  " 
are  duo,  namely  that  which  we  will,  for  convenience, 
call  "  mechanical  "  or  "  structural  "  "  nerve,"  and  that 
which  may  be  termed  "  physical  "  or  "  chemical " 
"  nerve." 

(6).  The  Viscosity  of  India-rubher  Solutions. — We  have 
not  been  able  in  the  literature  of  the  subject  to  find  any 
record  of  any  determinations  of  an  exact  nature  of  the 
viscosity  of  india-rubber  solutions.  The  instrument 
employed  by  us  was  an  Ostwald  capillary  double  bulb 
viscometer  (Fig.  1)  of  the  approximate  dimensions  : — 
Total  height  of  apparatus,  24  em.  Capacity  of  Bulb  A, 
11  c.c.  Capacity  of  Bulb  B,  10  c.c.  Length  of  capillary, 
4-5  cm.     Bore  of  capillary  (approx.),   1  mm. 

In  the  experiments  made  so  far  we  have  employed  only 
one  solvent,  namely  pure  benzene,  and  the  solutions 
examined  have  been  of  a  relatively  dilute  nature,  contain- 
ing, as  a  maximum  1  to  1-5  per  cent,  of  the  solute.  The 
standard  temperature  at  which  the  experiments  were 
conducted  was  20°  C. 

The  rubber  solutions  were  prepared  by  weighing  a 
definite  quantity  of  rubber  (generally  one  grm. )  cut  into 
very  small  pieces  and  exposing  these  to  the  action,  at  the 
required  temperature,  of  a  measured  volume  of  solvent. 
After  solution  had  taken  place  the  sometimes  bright,  but 
occasionally  turbid  solutions  were  filtered  through  a 
plug  of  glass  wool  in  order  to  remove  mechanical  impurities. 
In  our  earlier  experiments  in  the  cases  in  which  solution 
appeared  to  be  practically  complete,  the  concentration 
of  the  solution  was  calculated  from  the  quantity  of  rubber 
and  solvent  originally  employed.f     In  our  later  experi- 


*  Taken  as  read. 

t  It  is  possible  that,  for  this  reason,  some  of  onr  earlier  fignres 
may  be  rather  too  low. 
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ments — and  this  is  the  method  which  we  now  always 
employ — the  actual  quantity  of  rubber  in  solution  was 
estimated  by  evaporating  a  known  volume  of  the  filtered 
liquid  and  weighing  the  residue.  In  the  experiments 
conducted  at  the  ordinary  temperature  of  the  laboratory 
the  samples  together  with  the  solvent  were  placed  in  glass 
bottles,  protected  from  the  action  of  light  and  shaken 
(as  little  as  possible)  at  regular  intervals  and  in  a  regular 
manner.  * 

Series  1. — The  rubbers  examined  consisted  of  six  samples 
of  Funtnmia  elastica  (Nos.  1 — 5  and  7) ;  three  samples  of 
Hevea  Braziiien-sis  from  Eastern  Plantations  (Nos.  8,  9, 
and  10),  and  a  sample  of  "  Fine  hard  Para  "  {Hevea  B. 
from  Brazil). 

The  Funtnmia  samples  1 — 5  consisted  of  somewhat 
dark,  but  clear,  corrugated  sheets  which  appeared  to, be 
strong  and  normal  in  character.  No.  1  was  perhaps 
rather  weaker  than  the  others.  No.  7  was  a  thin  light 
brown  sheet  rubber,  obviously  of  a  somewhat  abnormal 
character.  None  of  the  samples  were  "indigenous" 
rubbers  ;  that  is  to  say,  they  had  all  been  prepared  from 
fresh  latex  under  skilled  European  superintendence.  We 
are  indebted  for  these  samples  to  the  Mabira  Forest 
Company  of  Uganda.  The  general  analytical  figures, 
on  analysis,  were  as  follows  : — 


Table  I 

No.  1. 

No.  2. 

No.  8. 

No.  4. 

No.  5. 

No.  7. 

Moisture 
Besiu  . 
Aah  . . . 

per  cent. 
0-60 
7-59 
0-41 

percent.'  percent. 
0-72     ;      0-61 
7-41            7-69 
0-66           0-43 

per  cent. 
0-36 
8-18 
0-52 

per  cent. 
0-34 
9-60 
0-84 

per  cent 
1-74 
6-79 
1-22 

Judging  by  our  previous  experience  of  Funtumia 
rubbers  these  figures  are  fairly  normal,  excepting  that  the 
resin  in  No.  5  is  rather  high,  and  in  No.  7  rather  low. 
The  latter  sample  also  contained  a  rather  high  percentage 
of  ash.  The  three  samples  8—10  were  plantation  Hevea 
"  crepes "  (from  Ceylon  or  Malaya)  obtained  on  the 
London  market.  No.  8  was  a  greyish  yellow.  No.  9  of  a 
light  yellow,  and  No.  10  of  a  very  pale  cream  colour.  They 
were  practically  drj'.  The  sample  of  "  Fine  hard  Para" 
employed  as  a  control — inasmuch  as  this  variety  of  rubber 
is  the  standard  of  industrial  quality— was  of  considerable 
age,  and  therefore,  perhaps,  not  quite  so  satisfactory  as 
a  fresher  sample  might  have  been,   but  the  reasons  for 


•  Pnll  details  of  the  method  of  work,  the  limits  and  inBuence 
of  temperature,  Ac,  are  reserved  for  a  (uturc  communication. 
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using  this  particular  specimen  were  (1)  that  it  was 
practically  ilry,  (2)  that  it  had  dried  natvirally,  (3)  that 
the  dimensions  of  the  clear,  translucent  layers  were  such 
as  to  make  tlie  cutting  of  test  strips  for  the  mechanical 
tests  ((■/.  infra)  a  practical  iiossibility.  The  amount  of 
resin  in  the  sample  was  rather  high,  namely,  3-46  jicr  cent. 
The  following  table  shows  the  results  of  the  viscosity 
determinations  carried  out  with  the  rubbers  described 
above. 

Table  II. 


Concentration 

No.  or 

Nature  of 

of  benzene 

Eelative 

mark. 

rubber. 

solution 

viscosity 

per  cent. 

(benzene  =  1). 

Funtumia    eltuiica 
(Corruijated  sheet) 


Fine 
hard 
Para 


(sheet) 


riantation  Bevfn 
(crepe) 


Brazilian   fl'f<'ii 


1-0 
0-S 
0-25 

1-0 
0-5 
0-25 

1-0 
0-5 
U-25 

I'O 

0-2,1 

1-0 
0-5 
0-25 

1-0 
0-5 
0-25 

1-0 

0-5 
0-25 

1-0 
0-5 
0-25 

1-0 
0-5 
0-25 


1-0  (calculated) 
0-55 
0-24 


19-1 
S-3 


35-3 
7-B 
2*7 

27-3 
6-1 
2-5 

37-0 
7-2 


37-6 
7-8 
2-9 

16-0 
2-tf 
1-B 

«-7 

I-fi 

»•:) 
3-3 
1-6 

91 
3-1 
1-7 


2«-2 
7-1 
1'7 


Of  considerable  interest  in  the  above  table  are  the  very 
low  figures  shown  by  the  plantation  Heiva  s|>ecimens  as 
compared  with  the  Brazilian  Hevea  and  the  Fiinliimia 
specimens.  Graphically  represented  (Fig.  2)  the  result,s 
are  still  more  striking.  No.  7,  whi<h  was  known  to  be  of 
a  somewhat  abnormal  character,  gives  an  abnormal  curve. 

The  flat  nature  of  the  curves  shown  by  Nos.  8 — 10  as 
compared  with  the  other  nibbris  induced  us  to  make  an 
attempt  to  ascertain  the  oom))arative  strengths  of  these 
typical  samples  by  some  direct  ])hysical  method.  If  the 
rubbers  had  been  in  homogeneous  sheet  form,  this  would 
have  been  a  comparatively  easy  matter,  but  as  it  is 
obviously  impossible  to  cut  strips  far  tension  experiments 
from  corrugated  .sheet  or  "  creiie,"  some  other  expedient 
had  to  be  adopte<l. 

The  method  employed  by  us  was  to  dip  strips  of 
"  quantitative  "  filter  paper  GO  by  10  mm.  into  I  ]>er  cent, 
benzene  solutions  of  the  rubbers,  to  allow  the  strips  to 
dry  and  then  to  ascertain  the  breaking  strain.  The  figures 
obtained  were  as  follows,  the  results  denote  grams  and 
in  each  case  represents  the  mean  of  a  number  of 
determinations  : — 


No. 


Paiier  alnne  (undipped) 
Rubber  No.  1     

„     No.  8     

„     No.  10 


BreakiiiK  strain. 


The  results,  naturally,  can  only  be  regarded  as  a  rough 
approximation,  but  they  serve  to  indicate  that  there  is 
a  connection  between  the  viscosity  curves  and  the  strength 
of  the  rubbers  in  question.  The  increased  strength 
imparted  by  the  relatively  viscous  rubber  No.  1  to  the 
paper  compared  with  that  imparted  by  the  rubljers  of 
low  viscosity  (8  and  10)  is  roughly  as  2.'i :  Iti. 

Further  confirmation  of  t!ie  connection  between  viscosity 
and  strength  in  these  jiarticular  samples  was  afforded 
by  considerations  of  a  |«irely  empirical,  though  to  some 
extent  of  a  highly  practical  nature.  In  brief,  Nos.  8 — 10 
were  decidedly  brittle  or  "short."  whereas  the  other 
rubbers  gave  satisfactory  indications  in  response  to  the 
crude  but  by  no  means  useless  "  hand-pulling  "  test. 

Nature  of  the  visensili/  curves. — It  will  be  observed,  on 
referring  to  Fig.  2,  that   beyond  a  certain  viscosity,   the 
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Fig.  2. 

curves  become  straight  lines.  This  was  confirmed  by 
subse(|uent  exjieriments.  If.  for  the  sake  of  convenience, 
the  point  at  which  the  'curve  becomes  a  straight  line,  is 
termed  the  rrilicnl  //oinl.  it  follows  that  for  all  readings 
above  the  critical  point,  the  viscosity  is  directly  pro|)or- 
tional  to  the  concentration.  If  it  were  found,  on  producing 
the  part  of  the  curve  above  the  critic.il  j»olnt  tlownwards, 
that  all  flic  straiL'hl  lines  thus  produced  met  in  a  common 
point,  it  would  follow,  taking  the  viscosity  of  the  rubber 
itself  as  e(iual  to  that  of  a  100  jier  cent,  solution,  that  the 
viscosities  of  different  rubbers  would  he  inversely  pro- 
portional to  the  concentration  of  the  solutions  at  a  fixed 
viscosity  above  the  critical  point  and  fice  nred.  This, 
however,  is  not  the  case,  and  the  conclusion  which,  we 
think,  is  of  some  importance,  is  that  although  for  any 
given  rubber  the  viscosity  of  a  solution  (naturally  at  a 
nxed  temperature)  is  proportional  to  the  concentration 
at  any  given  point  above  the  critical  point,  yet  the 
viscosity  of  the  rubber  itself  cannot  be  ascertained  by 
reference  to  such  a  point,  and  con.sequontly  the  viscosities 
of  two  rubljers  cannot  be  compared  by  ascertaining  the 
viscosities  of  their  solutions  at  n  fixed  concentration. 

In  order  to  compare  <liffcrent  rubbers  in  regani  to  their 
viscosity  we  took  two  points  (above  the  critical  )>oint) 
on  each  curve,  and,  inserting  the  values  successively  in 
the  linear  equation,  y  mx  +  c,  (where  x  — concentration 
and  y  =  viscosity).  obtained  m  and  c.  Hv  inserting  m 
and  c  in  the  equation  where  x  =100.  we  obtained  y,  the 
viscosity  of  a  100  ])er  cent,  solution — I'.f.,  of  the  rubber. 
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The  error  involved  in  this  method  of  calculating  viscosity 
is,  we  think,  small,  provided  that  the  concentration  of 
the  solution  examined  is  ascertained  witli  accuracy. 
Assuming  that  the  concentration  is  in  the  neigliboinliood 
of  1  per  cent.,  at  least  50  e.c.  of  the  solution  should  be 
taken  for  the  determination  of  the  quantity  of  the  rubber 
contained. 

The  values  calculated  by  this  method  for  Nos.  1 — 5  and 
■'  Fine  Para  "  were  as  follows  : — 


No. 


Viscosity 
(benzene  = 


1-0). 


1          

«66 

2             

8946 

3             

7551 

4             

9343 

5 

9940 

7253 

8             

1000   (approx.) 
1400 

9             

10             

1400 

It  is  obvious  from  the  curve  why  the  vahies  for  Nos. 
8,  y,  and  10  could  not  be  calculated.  It  is  probable 
that  if  we  had  been  in  a  position  to  obtain  readings 
at  higher  concentrations  this  might  have  been  done. 
Witli  regard  to  these  three  rubbers,  we  were  not  satisfied 
that  we  had  reached  the  critical  point,  and  we  were 
uufortimately  not  in  a  position  to  determine  the  viscosities 
at  higher  concentrations.  In  any  case  it  is  quite  obvious 
that  the  values  for  these  three  specimens  must  be  very 
low. 

Second  series. — This  series  consisted  of  three  rubbers 
concerning  whicli  the  origin,  nature,  and  age  of  the  trees 
(at  tlie  time  of  tapping),  were  accurately  known.  In 
addition,  the  specimens  were  all  in  sheet  form,  and  ordinary 
tension  experiments  could  therefore  be  applied  and  the 
results  compared  with  the  viscosity  numbers  and 
'"  practical  "  opinion  concerning  their  quality. 

With  regard  to  the  "  nerve "  or  strength  of  these 
rubbers  judged  by  tlie  ordinary  method  of  pulling  by 
hand,  the  remarks  were  made  that  A  was  rather  lacking  in 
strength,  B  was  fairly  strong,  and  C  was  very  strong. 

Viscosity  experiments. — The  numbers  obtained  with 
specimens  A,  B,  and  C  were  as  follows  : — 

Table  III. 


Mark. 


Ceylon  Hevea 
rubber. 


Concentration  of 

benzene  solution 

per  cent. 


Relative  viscosity 

of  solution 

(benzene  =  1). 


-■ige  of  tree, 

years. 


per  cent. 
0-86 
0-43 
0-21 

1-00 
0-50 
fl-25 

1-00 
0-50 
0-25 


6-6 
2-6 
1-5 

21-4 
5-2 
2-2 

32-3 
6-8 
2-5 


The  results  obtained  are  shown  graphically  in  Fig.  2. 
The  most  interesting  feature  of  the  figiire  is  the  very 
flat  nature  of  curve  A  as  compared  with  B  and  C. 

By  calculation  {cf.  supra)  viscosity  values  for  the  actual 
rubbers  {i.e.,  of  100  per  cent,  solutions)  were  obtained  as 
follows  : — 


JIark. 


Viscosity  of  rubber 
(benzene  =  1). 


li  , 
C  , 


1250  (approx.) 

6653 

884.3 


Tension  experiments. — Strips   of  a  cross-sectional  area 
as  nearly  as  po8sit)le  40  sq.  mm.  and  sufficiently  long  to 


allow  a  distance  of  30  mm.  between  grips,  were  cut  for 
rubbers  A,  B  and  C,  and  for  comparative  purposes  also 
from  the  sample  of  "  Fine  Para  "  referred  to  above.  The 
strips  were  then  broken  in  a  vertical,  direct  pull  machine,* 
the  breaking  strain  and  elongation  at  break  being  observed. 
Tlie  units  taken  were  :  for  the  breaking  strain,  grams  per 
sq.  mm.  of  cross-sectional  area  ;  for  the  elongation,  the 
original  length  of  the  strip  between  lines  drawn  between 
the  grips.  Each  figure  represents  the  average  of  a  number 
of  determinations.  A  second  series  of  experiments  was 
made  with  similar  strips  in  order  to  determine  the  minimum 
weight  per  unit  of  cross-sectional  area  which  would,  under 
certain  conditions,  cause  a  permanent  distension  of  the 
material.  The  figure  so  obtained  we  call  the  "  co-efficient 
of  resiliency,"  although  possibly  a  better  term  might  be 
"  limit  of  elasticity." 

The  results  of  the  tension  experiments  will  be  found 
below  in  Table  IV.  We  have  added  the  details  concerning 
the  nature,  &c.,  of  the  rubbers  and  also  the  viscosity 
figmres,  so  that  a  comprehensive  view  of  the  whole  results 
in  regard  to  Series  II.  may  be  obtained. 

Table  IV. 


Elon- 

Co- 

Vis- 

Hevea 

gation 

Break 

efficient 

cosity 

Mark. 

rubber. 

at 

mg 

of  resi- 

{benzene 

break 

strain,  t 

liency.t 

=  1). 

A 

Ceylon,  from  8  year 
old  trees,  weak. 

4'5 

58 

21-6 

1000 
(approx.) 

B 

Ceylon,  from  6 — 13 
year    old    trees, 
fairly  strong. 

8-0 

52 

24 

6653 

C 

Ceylon,  from  a  30 
year  old  tree,  very 
strone. 

9-75 

218 

57 

8843 

Fine 

Brazilian,  fair,  but 

10-0 

406 

75 

7253 

Para 

old  specimen. 

mm.  of  cross-sectional  area. 


t  Grms.  per  sq. 

The  general  superiority  of  C  and  the  Brazilian  specimen 
over  A  and  B  is  obvious.  The  inferiority  of  B  is  not  so 
marked,  however,  in  regard  to  viscosity  as  with  respect 
to  the  other  factors,  and  we  suggest  that  it  is  possible  that 
we  have  here  a  case  where  a  rubber  is  relatively  weak  as 
regards  its  mechanical  structure,  but  fairly  satisfactory 
with  respect  to  the  chemical  or  ])hysical  structure  of  its 
mass.  It  will  be  noticed  also,  that  whereas  C  is  inferior 
to  the  Brazilian  specimen  with  regard  to  breaking  strain 
and  resilience,  that  its  viscosity  is  superior  to  that  of  the 
latter.  We  think  that  in  the  case  of  the  Brazilian  product 
there  is  not  the  slightest  'loubt  that  a  considerable 
proportion  of  its  mechanical  strength  is  due  to  purely 
mechanical  causes,  and  that  comparing  it  with  C,  the 
viscosity  figures  are  probably  a  better  criterion  of  the 
relative  "  nerve  "  of  the  actual  rubber  substance  of  the 
two  specimens  than  the  tension  results. 

Another  point  of  interest  is  that  the  specimen  A,  which 
is  inferior  to  B  in  every  other  respect,  shows  a  rather  higher 
figure  for  breaking  strain.  We  think  the  explanation  of 
this  point  is  not  far  to  seek.  Tliis  specimen  (A)  contained 
a  good  deal  of  insoluble  matter,  and  experience  has  led  us 
to  know  that  the  presence  of  a  certain  type  of  insoluble 
matter  in  rubbers  indicates  that  they  have  gained 
somewhat  in  toughness  at  the  cost  of  elasticity  and 
resilience.  In  such  cases  the  breaking  strain  may  be 
comparatively  high,  but  the  elongation  and  resilience  are 
always  low.  We  have  referred  above  to  "  a  certain  type  " 
of  insoluble  matter,  because  it  appears  to  us  that  it  is 
necessary  to  differentiate  between  the  insoluble  matter 
present  in  old  or  exposed  rubbers  which  is  probably  an 
oxydation  cr  hydration  product.J  or  a  mLxture  of  both, 

•  We  may  add — although  this  does  not  apply  to  the  expcrimenta 
here  recorded— that  we  have  in  our  nioit  recent  work  discarded, 
for  general  work,  tension  apparatus  of  tlio  ordinarj-  "  grip " 
type,  as  we  have  found  that  more  accurate  and  rapid  rcsulta 
may  be  obtained  with  the  new  Schopper  apparatus,  in  which  a 
rina  shaped  test  body  (obtained  by  double  punching!  working 
over  revolvinn  rollers  is  subjected  to  vertical  tension  by  means 
of  hydraulic  power.  .,,.„,,      .,  .  ,.,         j 

X  Weber,  "  The  Chemistrj'  of  India- Rubber,  pp.  .-12,  and 
Spiller,  J.  Chem.  Soc.,  1866,  44. 
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and  the  inaoluble  matter  present  in  the  fresh  "  hard 
cure "  Brazilian  Hevea,  which  according  to  Spence* 
consists  mainly  or  largely  of  fibrous  proteid  sulwtonie. 
The  insoluble  matter  to  which  wo  have  referred  iji  connec- 
tion with  sample  A  shows  the  characteristics  of  the  former 
and  not  of  the  latter  variety.  We  may  also  call  attention 
to  the  fact  that  the  viscosity  figures  for  A,  B,  and  C  are 
in  accord  with  "  practical  opinion  "  regarding  the  relative 
strength  of  these  three  specimens.  At  the  same  time,  we 
do  not  wL-^h.  before  having  .accumulated  further  data, 
to  lay  any  undue  stress  on  the  fact,  nor  should  we  be 
justified  in  concluding  at  all  positively  that  the  dillerences 
observable  are  due  primarily  to  the  relative  ages  of  the 
trees  from  which  these  rubbers  were  obtaintnl.  It  is 
an  undoubted  fact  that  the  method  of  coagulation!  plays 
an  important  part  in  connection  with  the  question  of 
"  nerve."  and  that  variations  in  the  quality  of  latices 
obtained  from  trees  of  the  same  species  may  be  due  to 
other  causes  than  that  of  age. 


Meeting  held  at  Burlington  Houm  on  Monday,   Dec.    7, 
1908. 


DR.    LKWKOWrrSCH    IN    THE    CHAIR. 


THE    STRUCTURE    OF    CRUDE    INDIA-RUBBER. 

BY    PHILIP  SCHIDROWITZ,    PH.D. 


Preliminary  Note. 

According  to  \V.  B.  HardyJ.  "  common  bhick  india- 
rubber  "  in  sections  cut  with  the  freezing  microtome 
displays  the  structure  common  to  many  organic  gels, 
namely,  thiit  of  an  open  net  or  fine  open  sponge.  Now, 
the  ordinary  "  black  india-rubber  "  of  commerce  is 
xmleaniaeii  rublier,  and  it  is  therefore  a  little  difficult  to 
know  whether  Hardy  referred  to  ordinary  black  vulcanised 
rubber  or  to  some  particular  variety  of  black  crude 
{i.e.,   unvulcanised)   rubber. 

Apart  from  this  "  open  net  "  structure,  which  may 
or  may  not  be  an  attribute  of  the  crude  variety^,  it  has 
been  assumed  that  the  main  substance  of  ordinary  crude. 
dry  india-rubber  is  a  structureless  mass§,  and  that  after 
coagulation  has  taken  place,  and  certJiinly  after  the 
coagulated  rubber  has  become  dry,  that  the  original 
globular  condition  of  the  rubber  particles  as  seen  in  the 
latex  flisappears  ;  indeed,  there  has  been  a  serious  dis- 
cussion as  to  wliether  the  globules  in  the  latex  were  actually 
rubber  or  some  substance  which,  at  the  moment  of  coagula- 
tion, polymerises  into  the  rubber  hydrocarbon.  |]  after 
the  globules  containing  it  have  first  burst  their  envelopes 
and  discharged  their  contents.  I  have  found  from 
observations  made  on  two  different  species,  namely, 
Hevea  Braiiiiensia  and  Funtumia  elaiUiea  : — 

•  LtK.  at. 

t  Schiilrowitz  and  Kaye,  India-Rubber  Journal,  23rd  Sept., 
1907,  sort  V.  HpDri.  loc.  cit. 

X  J.  ol  PhyBioloity,    24,    18». 

^  I  have  not  been  al)le  to  obaerve  "  net  "  itructurc  in  fllnu 
of  crude  rubber  obtained  either  (a)  by  squeegeeing  on  to  a  slide 
•olid  rubber  softened  with  a  solvent;  Ibi  by  evaporating  off  the 
•olvent  from  a  benzene  solution  ;  (c)  or  by  coauuUtiUkf  a  film 
of  latex  between  a  slide  and  rover  glaas  ;  but  it  is  posnible  that 
microtome  cut  Rectiona  might  show  the  structure  referred  to. 
If.  however,  a  film,  obtained  by  evaporating  off  a  few  drops  of  a 
1  per  cent,  benzene  "'  solution  "  on  a  slide,  is  subjected  to  the 
action  of  a  diluti*  solution  of  sulphur  chloride  in  benzene  (i  :  loot 
for  a  few  seconds,  I  have  found  that  (after  removing  excess  of 
the  reagent  by  means  of  acetone,  and  subscQuenl  drying)  a  pro- 
nounced net  structure  is  formed.  If  the  treatment  with  sulphur 
chloride  is  continued  for  some  minutes,  the  net  structure  becomes 
much  more  pronounced  and  present*  a  really  remarkable  appear- 
ance. Whether  this  net  formation  is  an  fwsential  or  an  accessory 
feature  of  the  process  of  "  cold  curing  "  as  vulcanisation  with 
solutions  of  sulphur  chloride  is  termed  technically  -or  of  vul- 
canisation in  general,  is  a  matter  well  worth  iDve«tigatiou.  and 
I  propose  to  do  so  in  the  future. 

i  CI  Weber,  "  The  Chemistry  of  India-Rubber,"  p.  17,  and 
D.  8penee.  Inst.  Comm.  Itesearch  in  the  Tropics    J..  No.  13,  ltt07. 

'  Weber,  Ber.,  1003.  38.  3108—3116;  (iummiZeit..  19, 
101—104  ;  A.  W  de  Jong  and  W.  R.  Tromp  de  Haav  Ber..  1804, 
*Z88— 3301  ;    E»ch  and  ("hwollet,  Onmmi-Zeit.,  19.  l«5  — 1»8  ;   Ac. 


(1)  Hat  if  a  thin  preparation*  of  transparent  dry 
rubber  is  examined  under  the  microscope  with  magnifica- 
tions of  about  llfM)  and  upwards,  it  is  seen  to  contain 
very  numerous  globules,  similar  in  appearance  and  size 
to  the  globules  present  in  the  late.^. 

(2)  That  if  such  dry  rubber  is  disaolvod  in  benzene 
(r/.  preceding  communication)  lind  examined  in  solutions 
of  I  to  5  per  cent,  strength  with  reflected  light  by  means  of 
the  Leitz  dark  ground  illumination  and  pitrabolic  con- 
denser, that  is  to  say,  on  the  principle  of  the  ultra-micro- 
scopic method,  the  "  solutions "  are  seen  to  contjiin 
numerous  globular  particles,  these  again  being  similar 
to  those  present  in  the  latex. 

i'.i)  That  if  a  drop  of  such  a  Ijenzene  "  solution  "  is 
allowed  to  evaporate  on  a  slide,  the  resultant  film  presents 
much  the  same  appearance  as  a  drop  of  diluted  and  dried 
latex,  or  of  a  drop  of  dilutt-d  latex  coagulatetl  by  suitable 
means,  the  only  dillercnco  being  that  the  reticulated 
structure  is  not  visible  to  any  marked  extent.  The 
globular  particles  are,  however,  visible  in  large  numbers 
in  every  case. 

(4)  That  if  a  drop  of  diluted  (/un/umta)  latex  ie  coagulated 
by  means  of  heat  betweentwo  cover-glasses,  the  reticulation 
is  seen  to  consist  of  br;inches  of  more  or  less  structureless 
matter  in  which  chains  of  and  single  globules  arc  enmeshed 
in  large  number. 

In  connection  with  the  films  obtained  by  squeegeeing 
or  from  "  solutions,"  those  which  were  quite  transparent 
showed  the  globules  loss  distinctly  than  those  whicb  were 
slightly  opaque.  When,  however,  such  a  transparent 
film  is  touched  or  irritated  with  a  glass  rod  or  otherwise, 
the  porti.uis  touched  become  less  transparent,  and  at  the 
same  time  the  globules  appear  much  more  sharply  defined. 
When  a  clear  film,  showing  the  globular  structure  some- 
what imperfectly,  is  treated  with  a  dilute  sulphur  chloride 
solution,  the  resultant  preparation,  in  addition  to  showing 
very  pronounced  "  net  "  structure,  exhibits  the  globules 
distinctly.  Such  preparations  are  sbghtly  opaque.  It  is 
possible  that  the  clear  film  is  an  approximation  to  a  solid 
solution  of  the  globules,  the  opaque  film  to  an  irre- 
versible gel. 

In  conclusion,  then,  it  appears  that  the  globules  are  not 
destroyed  by  coagulation  of  the  latex,  but  that  they 
continue  to  exist  in  the  dry  rubber  and  are  not  removed 
even  by  "  solution  "  in  benzene. 

I  take  this  opportunity  of  expressing  my  thanks  to 
Messrs.  Ivcitz  for  placing  at  my  disposal  some  of  the 
special  optical  instruments  necessary  for  this  work. 

•  Xoti. — The  methods  employed  for  obtaining  preparations 
were: — (11  Squeegeeing  a  thin  (hand  cut)  section  on  to  a  slide 
after  softening  with  chloroform  ;  (2)  evaporation  of  a  few  drops 
of  a  benzene  solution,  so  forming  a  film  ;  (3)  a  homogeneous  strip 
was  punched  from  a  very  thin  transparent  sheet.  Tfxia  strip 
was  then  drawn  out  until  very  thin,  and  a  part  fixed,  while  ander 
tension,  on  to  a  slide  by  means  of  shellac. 


Newcastle  Section, 

Meeting  held  at  Armstrong  College  on  Thurtday,  Dee.   10, 
1908. 

MB.    C.    J.    POTTKB    IN    THE    CHAIB. 

CHEMtCAL  CHANGE.S  IN  PORTIjVND  CEMENT 
OONCRETR,  AND  THK  ArnON  OF  SEA 
WATKR  THP:RE0N, 

BY    CHABI,r..S    J.    roTTKR. 

Some  yean  ago  the  failure  of  the  Portland  cement 
concrete  in  a  dock  was  brought  to  my  notice  ;  the  work 
had  stood  well  in  the  sea  water  for  two  or  three  years 
after  completion,  after  which  the  walls  commenced  to 
show  signs  of  failure,  the  concrete  turning  quite  soft  in 
places  and  showing  great  expansion,  and  this  serious 
action  went  on  so  rapidly  that  reconstruction  was 
necessary.  This  failure  and  several  others  of  a  similar 
nature  induced  me  to  make  experimenta  to  try  and  find 
out  the  cause  with  the  hope  that  I  would  be  able  to  discover 
some   method   of   prevention. 
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I  commenced  my  experiments  by  moulding  small  blocks 
of  concrete  made  with  three  parts  of  sand  to  one  part 
of  cement,  and  after  these  were  set,  I  immersed  one  of  each 
in  strong  solutions  of  the  various  salts  which  are  found 
in  sea  water;  I  soon  found  that  the  magnesium  salts 
were  the  cause  of  the  mischief,  and  that  the  quarter  per 
cent,  of  magnesium  sulphate  found  in  sea  water  was  the 
most  active,  as  blocks  in  a  strong  solution  burst  up  in  a 
few  weeks.  The  magnesium  chloride  had  a  tendency 
to  soften  the  blocks  but  without  showing  any  expansion. 
Calcium  sulphate  had  a  softening  action,  but  it  was  slow 
as  compared  with  magnesium  salts. 

Since  I  commenced  these  experiments,  Mr.  J.  Pattinson, 
Dr.  Michalo  Chatelier,  and  several  other  experts  have 
written  articles  on  this  subject,  and  there  can  now  be  no 
doubt  that  the  damage  is  caused  by  the  magnesium 
salts  in  the  sea  water  acting  on  the  feebly  combined 
lime  and  alumina  in  the  cement  concrete  and  forming 
calcium  sulphate  and  alumina  compounds,  which  on 
taking  up  water  of  crystallisation  do  the  bursting  of  the 
concrete. 

We  may  take  it  that  Portland  cement  concrete  is  com- 
posed of  cement,  sand,  grave!  or  small  stones,  and  larger 
stones.  I  term  tlie  mixture  of  sand  and  cement  the  mortar 
of  the  concrete,  and  if  in  this  mortar  the  proportion  of 
sand  to  cement  is  too  high,  then  the  cement  will  be  unable 
to  fill  up  all  the  interstices  of  the  sand,  and  this  mortar 
when  set  will  be  porous  ;  also  if  this  mortar  is  unablo 
to  fill  up  all  the  spaces  between  the  stones  then  the 
concrete  will   be   open. 

In  the  case  of  the  dock  failures  which  I  have  referred 
to,  the  mortar  in  the  concrete  was  4  sand  to  1  cement, 
and  the  concrete  was  rather  open.  Mortar  of  this  pro- 
portion is  very  porous,  so  with  each  rise  and  fall  of  the 
tide  fresh  doses  of  magnesium  sulphate  would  bo  brought 
in  contact  with  the  cement,  which  no  doubt  accounts 
for  the  rapid  destruction  of  these  work.s. 

Within  the  last  few  years  these  failures  have  not  been 
so  common,  as  eneineers  appear  to  be  doing  their  utmo.st 
to  get  their  cement  mortar  tight,  and  tliis  is  just  a  matter 
of  experiment  with  the  class  of  sand  that  is  being  used. 
A  few  open  spaces  in  the  concrete  are  of  much  less 
importance  than  porous  mortar. 

In  making  concrete  it  is  most  important  that  the  cement 
and  sand  should  be  thoroughly  mixed,  and  there  can  be 
no  doubt  that  mechanical  concrete  mixers  are  a  great 
safeguard  as  compared  with  the  old  method  of  liand 
mixing.  If  any  mistakes  are  made  in  the  proportions 
of  cement  used  the  chances  are  that  it  will  not  be  too 
much  cement  that  is  added. 

If  the  above  precautions  are  carefidly  carried  out 
the  action  of  the  sea  water  on  the  concrete  should  be 
reduced  to  surface  action  only  ;  but  there  appears  to  me 
to  be  a  danger  in  this  surface  action  and  it  may  be  only 
a  matter  of  time  for  mischief  to  begin  to  show  even  in  the 
most  carefully  constructed  works.  The  sea  water  will 
not  miss  chances  of  finding  out  weak  places. 

My  method  of  guarding  against  this  danger  was  to  add 
something  to  the  cement  clinker  while  grinding  it.  which 
would,  after  the  concrete  is  set,  get  a  firm  enough  hold 
of  the  lime  in  the  cement  to  prevent  the  magnesium 
salts  in  the  sea  water  from  acting  on  it.  I  tried  various 
materials  in  various  proportions,  such  as  burnt  flints, 
clinkers,  slag,  burnt  fire  clay,  pozzuolana,  trass,  and 
burnt  red  brick  clay.  I  got  the  most  promising  results 
from  the  last  and  found  that  the  temperature  of  calcination 
was  a  most  important  feature.  After  numerous  experi- 
ments I  came  to  the  conclusion  that  the  addition  of 
six  parts  by  weight  of  calcined  clay  to  ten  parts  of  cement 
gave  the  beat  all  round  results  for  practical  work.  Very 
thorough  and  intimate  mixing  and  fine  grinding  were 
absolutely  necessary. 

Now  let  me  refer  to  the  results  of  my  tests  of  Portland 
cement  as  against  this  red  clay  cement,  or  red  cement 
as  I  call  it.  The  Portland  tests  are  the  average  of  many 
different  brands  of  best  quality  cement,  a  number  of  them 
from  the  Thames  and  Medway.  The  red  cement  tests 
are  the  average  of  a  number  of  samples  and  maximum 
and  minimum  in  both  cases-  varied  but  little  from  the 
general  average. 

The   test   briquettes   were   all   put   into   water   (salt   or 


fresh)  24  hours  after  moulding,  and  remained  in  the  tanks 
until  they  were  tested.  The  fresh  water  tank  was  emptied 
and  re-filled  every  three  months.  The  salt  water  tank 
was  filled  with  water  taken  from  the  River  Tyne  at  high 
tide,  which  is  equal  to  sea  water,  and  as  a  numVjer  of 
briquettes  soon  precipitated  the  small  quantity  of  magnesia 
found  in  salt  water  this  tank  was  em])tied  and  re-filled 
once  a  month.  Both  Portland  and  red  cement  tests 
were  treated  in  exactly  the  same  way. 

A  second  series  of  salt  water  tests  was  placed  24  hours 
after  moulding  in  a  perforated  box  half  way  between 
high  and  low  tide  in  the  River  Tyne.  These  tests  were 
started  four  years  later  than  the  tank  tests,  so  they  only 
go  up  to  six  years. 

A  third  series  of  tests  was  placed  in  salt  water  to 
which  had  been  added  ten  per  cent,  of  magnesium  sulphate  ; 
this  solution  is  about  40  times  stronger  than  sea  water. 
It  is  a  very  severe  test,  as  it  gives  results  at  a  few  weeks 
which  may  take  as  many  years  to  show  in  salt  water. 
This  test  was  of  great  assistance  to  me  in  carrying  out 
these  experiments. 

The  diagrams  give  on  the  vertical  scale  the  average 
breaking  strain  in  lb.  per  square  inch,  and  the  horizontal 
scale  gives  the  age  of  the  briquettes  when  broken,  com- 
mencing at  one  week  and  going  on  up  to  10  years.  The 
breaking  area  of  all  the  briquettes  on  the  diagrams  was 
one  square  inch,  but  some  of  the  tests  were  also  carried 
on  in  duplicate  with  lix  IJ  briquettes=2J  square  inches, 
but  strange  to  say  these  larger  briquettes  did  not  appear 
to  have  any  appreciable  effect  on  the  results.  All  the  sand 
used  in  these  tests  was  standard  cement  testing  sand 
which  all  passed  through  20  x  20  and  stopped  on  30  x  30 
sieves.  Proportions  of  sand  to  cement  were  all  taken 
by  weight. 

Diagram  No.  1  shows  neat  Portland  cement  as  against 
neat  red  cement  in  fresh  water.  The  Portland  (dotted 
line)  commences  at  435  lb.  per  square  inch  at  one  week 
and  goes  on  steadily  improving  up  to  ten  years,  and  this 
points  to  the  Portland  cement  selected  for  these  experi- 
ments being  of  thoroughly  good  quality  for  fresh  water 
work.  The  neat  red  cement  (full  line)  only  stands  230  lb. 
at  one  week  but  goes  on  improving  .steadily  up  to  540  lb. 
at  ten  years.  So  neat  Portland  is  stronger  than  neat  red 
at  all  these  dates  in  fresh  water. 

DiAGR.lM    NOS.     1     .\ND    3. 
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No.  2  Diagram  shows  neat  Portland  against  neat  red 
in  salt  water  tank.  The  Portland  commences  at  400  lb. 
one  week,  reaches  500  lb.  at  twelve  weeks,  after  which 
it  goes  gradually  back  to  nil  at  five  years.  Most  of  these 
bricks  showed  surface  blisters  at  or  before  one  year, 
j  followed  by  great  expansion  and  bursting  up  at  later 
dates  ;  the  fractures  showed  signs  of  internal  strain  as 
they  were  so  very  uneven.  The  fracture  colour  was  a 
dirty  green,  quite  different  from  the  fresh  water  bricks, 
and  when  dried  these  fractures  showed  a  dirty  white 
colour  due  to  precipitated  magnesia  witliin  the  briquettes. 

The  salt  red  <  start  at  280  lb.  at  one  week,  come  up 
to  the  Portland  at  eight  weeks,  reach  640  at  two  years, 
and  go  on  improving  a  little  up  to  six  years,  when  no 
more  tests  were  left. 

No.  3  Diagram  shows  Portland  3  to  1,  and  red  3  to  1 
in  fresh  water.  For  the  first  twelve  weeks,  the  reds  are 
a  little  below  the  Portlands,  after  which  they  are  practically 
equal,  each  500  lb.  at  ten  years. 

No.  4  Diagram  gives  3  to  1  Portland  and  red  in  salt 
water  tank.     Here  we  have  the  Portland  a  little  above  th« 
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red  for  three  weeks,  after  which  the  Portland  finishes 
at  ten  years  a  little  under  400  lb.  as  against  the  red  oHO  lb. 

Diagram  10  {rives  Xos.  1  to  4  on  one  sheet  so  that  they 
may  more  easily  be  compared.  On  this  diagram  the  salt 
tests  are  full  lines  and  the  fresh  are  dotted. 

The  red  tests  are  all  hii;her  in  salt  water  than  in  fresh, 
and  the  Portland  are  all  lower  in  salt  than  in  fresh.  This 
points  to  the  red  liking  the  salt  water  better  than  the 
fresh  and  just  the  reverse  with  the  Portland. 

The  next  diagram.  No.  5,  shows  5  of  sand  to  1  cement 
in  salt  water  tank.  ITicse  briquette-s  are  very  porous 
and.  when  lifted  out  of  the  tank,  a  considerable  amount 
of  water  filters  out  from  them.  The  Portland  stands 
60  lb.  at  one  week,  sioes  u])  to  lliO  at  one  year  and  falls 
back  to  «(7  between  five  and  six  years  ;  the  red  commences 
much  the  same  as  Portland,  but  reaches  250  at  one  year 
and  goes  on  im])roving  up  to  nine  years,  when  the  tests 
were  exhausted. 

Xo.  li  Diagram  gives  the  sea  water  tests  when  the 
briquettes  were  placed  in  the  perforated  box  in  the  river, 
halfway  between  high  and  low  tide.  Tliis  appears  to  be 
a  much  more  severe  test  to  the  I'ortland  than  leaving 
them  in  the  sea  water  tank,  as  the  3  to  I  Portlands  com- 


DuoRAM  No.   0. 


500 


400 

/ 

300 

3  to  1    RE 

i_jil&l- ^ 

^tol    Rt.. 

^            N'S 

^.— •— ^ 

200 

^ 

-"-"SLu, 

0   \a. 

100 

'■'u 

NIL 

2  3  4 

YEARS 


menced  to  fall  at  two  years  and  go  steadily  down  up  to 
six  years,  but  the  red  stands  320  at  one  year  and  goes 
up  to  4t>0  at  six  years.  Portland,  Ti  to  1,  shows  nil  at  five 
years  as  against  red  3(50  at  six.  There  are  more  of  this 
series  left,  but  they  are  not  yet  due  to  test  at  seven  years. 
I  have  had  these  tests  independently  carried  out  up  to 
three  years  by  -Mr.  Faija,  and  his  tests  give  very  similar 
comparative  results  to  mine,  but  his  results  were  all 
higher  than  mine,  owing  I  Ix-lieve  to  udng  a  little  less 
water  in  the  moulding  of  the  briquettes  and  hammering 
into  the  moulds,  which  was  not  usual  ten  years  ago. 

No.  7  Diagram  shows  tests  of  briquettes  which,  24  hours 
after  moulding,  were  immersed  in  a  tank  of  sea  water 
to  which  had  been  added  10  ))er  cent,  of  magnesium 
sulphate.  The  vertical  lines  on  this  diagram  represent 
months.  The  neat  Portland  goes  up  to  over  .">no  at  one 
month   but  goes  rapidly   back   to   nit  at   one  year.     The 
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red  as  usual  neat  commences  low  at  250,  but  goes  on 
improving  up  to  two  year<.  One  of  these  briquettoa  has 
recently  been  tested  ;  at  eight  years  it  stood  1015  lb., 
but  there  were  .signs  of  damage  to  the  outer  surface  of  this 
briquette,  only  giving  about  I/I(ith  in.  all  round.  At 
the  bottom  of  the  diagram  the  3  to  I  solution  tests  are 
shown — ni7  at  eight  weeks  for  the  Portland,  but  the  red 
reaches  2f>0  at  12  weeks  an<l  finishes  the  two  years  over 
300.  Some  large  block.s  4  ft,  by  12  in.  by  (i  iiL  were  placed 
in  the  river  ten  years  ago;  the  5  to  1  Portland  went 
to  pieces  in  four  to  five  years.  3  to  1  showed  signs  of 
damage  at  about  eight  years  and  is  getting  bad  now, 
but  the  5  and  3  to  1  reds  are  still  both  quite  sound. 

.Ml  these  te-its  show  l>elter  results  with  red  cement 
in  salt  wator  than  in  fn^^h.  and  I  am  unable  to  account 
for  tnis.  Portland  cement  contains  over  60  per  cent, 
of  lime;  red  under  40;   ho  there  is  much  less  lime  in  red 
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than  in  Portland  for  the  sea  water  to  act  upon,  and  the 
high  long  date  red  tests  point  to  the  silica  in  the  calcined 
clay  combining  with  tlie  lime. 

A  1  to  1  mixture  of  cement  and  calcined  clay  equal  to 
only  30  per  cent,  of  lime,  gave  high  tests  at  long  dates, 
but  the  early  date  tests  were  too  low  for  practical  work. 
As  already  mentioned,  fine  grinding  for  red  is  necessary, 
but  extremely  fine  grinding  did  not  appear  to  improve 
the  tests.  All  these  tests  show  a  very  large  proportion 
of  surface  to  volume,  as  the  briquettes  are  very  small 
and  the  larger  blocks  last  referred  to  stood  longer  in  the 
river  than  the  I  inch  by  1  inch  briquettes  did.  In  the  case 
of  a  thick  dock  or  quay  wall,  the  proportion  of  sui-face 
to  volume  is  very  small,  and  my  tests  can  have  no  relation 
to  the  probable  life  of  these  massive  walls,  assuming  of 
course  that  they  are  not  porous  and  open.  But  in  the 
case  of  ferro-concrcte  piles,  which  are  frequently  18  in. 
and  sometimes  only  15  in.  square,  the  proportion  of  surface 
to  volume  is  very  large  and  all  my  tests  point  to  extfa 
danger  in  this  class  of  work. 

If  concrete  shows  white  slimy  matter  (which  is  magnesia) 
coming  out.  then  mischief  is  going  on  inside.  If  a  chipping 
from  a  wall  shows  the  dirty  green  colour,  this  points  to 
surface  action. 

I  next  wish  to  refer  to  the  action  of  carbon  dioxide 
on  Portland  cement  concrete;  luy  attention  was  drawn 
to  this  in  the  following  way : — I  had  occasion  to 
fix  some  perforated  tiles  in  a  malt  kiln  which  would 
have  to  stand  a  temperature  of  over  200°  F.,  and 
decided  to  try  a  mortar  of  3  sand  to  1  of  very  fine 
cement.  The  fumes  passing  through  the  tiles  and  coming 
in  contact  with  the  cement  were  from  an  open  coke  fire 
burning  with  an  excess  of  air,  and  so  contained  an  ample 
supply  of  carbon  dioxide.  Some  months  after  these  tiles 
were  fixed  a  few  of  them  were  broken  through  an  accident, 
and  I  then  noticed  how  very  hard  this  cement  mortar 
was.  I  had  this  examined  and  found  that  it  contained 
no  combined  water,  but  a  very  large  quantity  of  carbon 
dioxide.  Set  cement  generally  takes  up  some  10  per  cent. 
of  combined  water  at  early  dates,  more  or  less  according 
to  the  fineness  of  grinding,  so  all  this  water  must  have 
been  replaced  by  carbon  dioxide.  To  carry  this  further 
I  made  up  a  number  of  3  to  1  briepiettes  and  after  a  few- 
days  in  water  took  them  out  and  placed  them  in  a  box 
charged  with  pure  carbon  dioxide.  The  briquettes 
rapidly  warmed,  gave  otf  water  and  created  a  partial 
vacuum  in  tlie  box.  For  the  first  few  hours  the  carbon 
dioxide  could  not  be  passed  fast  enougli  into  the  box  to 
satisfy  tlie  demand.  The  tests  of  these  were  about 
double  the  average  tests  of  wet  briquettes  of  the  same  age 
and  only  a  trace  of  combined  water  was  left  in  them  after 
being  six  months  in  this  box.  This  points  to  the  chemical 
combination  of  lime,  .silica,  alumina,  and  water  in  set 
cement  being  very  feeble,  and  perhaps  accounts  for  the 
magnesia  in  sea  water  being  so  easily  able  to  act  upon 
the  lime. 

Carbonating  makes  cement  lighter  in  colour  ;  it  cannot 
get  more  than  l/16th  inch  into  neat  cement,  but  it  filters 
its  way  into  3  and  5  to  1  mixtures,  and  it  is  interesting 
to  examine  the  fracture  of  briquettes  that  have  been  so 
treated,  as  a  glance  tells  how  far  the  action  has  gone  in. 
I  carried  these  experiments  further  by  putting  some  of 
the  carbonated  briquettes  into  the  strong  solution  already 
referred  to. 

Diagram  No.  8  gives  the  results  of  these  tests,  both 
Portland  and  red,  all  3  sand  to  1   cement. 

Diagram  No.  8. 
Carbon  dioxide  and  solution  tests. 

Iftt  Series. — Remaining     in    carbon    dioxide    up    to    breaking 

period. 
2nd  Series. — Remaining   in   carbon   dioxide   for   9    days    then 

immersed   in  sea-water  solution  until  breaking 

period. 
.Ird  .Series. — Remaining  in  carbon  dioxide  for  12  months  then 

immersed  in  sea-water  solution  until  breaking 

period. 
4tli  .Series. — Remaining  in   an   ordinary  dry  atmo^pliere   (test 

hoii.se)  for  12  months  then  innnersed  in  sea-water 

solution   until  breaking. 
6th  Series. — Remaining  in  a  ijerfeetly  ilry  enclosed  atmosphere 

(lime-dried)    for    12   months   tlien   immersed    in 

sea-water  solution  until  breaking. . 


Table  of  tensile   tests  of  above. 

Results  in  lbs.  per  sq.  inch  when  tested  at  three  years 
from  date  of  making. 


3  to  1  tests. 

l8t 

series. 

2nd 
series. 

3rd 

series. 

4th 
series 

5th 
series. 

Portland    

Red    

719 
750 

415 
690 

910 
1120 

760 
840 

nil 
360' 

1st  series  :  Kept  in  carbon  dioxide  for  three  years, 
then  treated.  These  tests  are  very  high.  2nd  series  :  Only 
nine  days  in  carbon  dioxide  box,  then  up  to  three  years 
in  solution.  3rd  series  :  Twelve  months  in  carbon  dioxide, 
then  two  years  in  solution.  Thoroughly  carbonated. 
4th  series  :  Twelve  months  in  ordinary  dry  air  test  room, 
then  two  years  in  solution.  Gas  burning  in  the  test  room 
would  make  the  carbon  dioxide  a  little  higher  than  in 
the  atmosphere,  but  these  were  not  thoroughly  carbonated. 
5th  series  :  One  year  in  a  sealed  box  with  burnt  lime 
in  it  to  take  up  all  the  water  and  carbon  dioxide,  then 
})ut  into  solution.  The  Portland  went  wrong  in  a  very 
few  weeks,  but  the  red  stood  quite  a  nice  test  at  the  three 
years.  These  first  four  tests  all  point  to  Portland  cement 
being  absolutely  proof  against  the  action  of  sea  water 
if  thoroughly  carbonated.  No.  4  series  points  to  the 
advantage  of  keeping  cement  concrete  blocks  used  so  much 
for  pier  work,  and  ferro-concretc  jiiles,  as  long  as  possible 
in  the  air  before  putting  them  into  sea  water.  In  the  case 
of  dry  docks,  the  construction  of  which  generally  occupies 
over  a  year,  it  may  be  that  the  effect  of  the  carbon  dioxide 
in  the  air  on  the  walls  is  a  most  important  factor  in  assisting 
them  to  resist  the  action  of  the  sea  water  to  which  they 
will   afterwards   be  subjected. 

No.  9  diagram  gives  some  results  of  tests  after  being 
in  the  malt  kiln.  These  are  also  interesting,  but  I  am 
inclined  to  think  that  the  .sulphur  coming  from  the  burning 
coke  did  some  mischief  to  the  tests  up  to  three  years. 

Diagram  No   9. 
Malt  kiln  tests. 
Test  Briquettes  when  24  hours  old  were  put  into  an 
enciosed  atmosphere  over  a  coke  fire  and  afterwards 
tested. 


3  to  1. 


5  to  1. 


Age  of  briquettes  in 


Age  ol  brirjuettes  in 


weeks 

years. 

weeks. 

years. 

4 

2 

3 

4 

1 

2 

3 

337 

470 

528 

175 

185 

360 

300 

Other  Briquettes  taken  out  of  atmosphere  at  stated 
periods,  kept  in  solution,  and  then  broken  as 
follows: — 


3  to   1. 

6  to  1. 

Weeks 

in 

malt-kiln 

Years  in  solution. 

Tears  in  solution. 

phere. 

1 

2        i          3 

1              2 

S 

4  weeks 
8       „ 
12     „ 
52     „ 

640 

487 
565 
900 
720 

505 
660 

575 

120 
147 

150 

150 

I  can  carry  these  tests  on  to  much  lonecr  dates,  in 
particular  those  in  the  salt  water  box  in  the  river,  but 
it  appears  to  me  that  they  have  gone  on  long  enough  to 
prove  without  doul.it  that  tho  addition  of  the  calcined 
clay  is  a  most  valuable  safec\iard  against  the  action  of 
sea  water  in  concrete,  tho  long  date  sand  tests  all  being 
so  high  and  the  5  to  1  porous  briquettes  all  standing 
so  well  both  in  salt  water  and  in  strong  solution. 
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Diagram  No.   10 
Comparative  Tensile  Text.''  Red  and  Portland  in  Salt  and  Fresh    Water. 
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Portland  cement  appear.s  to  need  a  lot  of  carbon  dioxide 
to  make  it  safe.  Red  can  take  a  little,  but  can  quite 
well  do  witliout  it.  Over  five  tliousand  tons  of  red  cement 
have  already  been  used  in  various  works  in  both  sea 
and  fresh  water,  and  the  results  have  been  very  satisfactory. 
When  mixed  with  water  this  concrete  is  more  plastic 
and  sticky  than  Portland  and  appears  to  answer  better 
for  under  water  work.  As  a  substitute  for  lime  mortar 
for  setting  bricks  it  is  liked,  and  the  colour  of  the  walls 
is  pleasini;  to  the  eye. 

Red  cement  reduces  the  cost  of  concrete  work,  and  if 
it  is  going  to  lengthen  the  life  of  important  and  costly 
marine  works,  then  m,v  time  and  tliat  of  my  statf  which 
has  been  devoted  to  this  subject,  will  not  have  been 
wasted. 

It  is  necessary  for  me  to  state  that  my  firm  have 
protected  this  improvement  in  order  to  guard  them 
against  tmintentional  infringement. 

DiscrssioN. 

Professor  Henry  Loris  asked  whether  the  author 
had  made  any  analyses  of  the  cements  before  and  after 
exposure  to  the  action  of  sea  water  ;  the  great  resistance 
of  the  "  red  cement  "  suggested  that  the  lime  was  very 
rapidly  converted  into  an  insoluble  silicate.  Ho  thought 
that  valuable  information  might  be  obtained  by  a  study 
of  the  micro-structure  of  the  concrete,  and  asked  if  Mr. 
Potter  had  any  information  on  this  point.  He  also  a.sked 
whether  any  compression  tests  of  the  briquettes  had  been 
made. 

Dr.  DcNN  considered  the  Chairman's  iiaper-  of  great 
interest  from  a.scientificaswcll  as  a  technical  point  of  view. 
The  deterioration  of  cement  by  sea  water,  when  that 
occurred,  had  been  clearly  shown  to  be  due  to  the  reaction 
upon  it  of  the  magnesium  salts  in  the  water.  His  partner, 
Mr.  .lolin  Pattinson.  had  analysed  in  1XH7  a  number  of 
samples  from  the  Aberdeen  gravii\g  dock,  which,  opened 
in  188.5.  was  only  a  coujile  of  years  afterwards  in  a  very 
bad  condition  through  bulging  and  expansion  of  theout«r 
walls  and  consequent  leakage.  Wliile  the  briquettes 
made  from  the  original  cement  contained  on  the  average 
53  per  cent,  of  lime  and  under  1  per  cent,  of  magnesia, 
the  cement  from  the  deteriorated  con<Tete  showed  in  no 
case  more  than  45,  and  in  one  as  little  as  17  per  cent,  of 


lime,  while  the  magnesia  was  always  more  than  4,  and 
rose  as  high  as  22  per  cent.  Direct  experiments  in  which 
sea  water  was  made  to  percolate  through  briquettes  of 
cement  and  sand  also  showed  that,  while  in  the  briquette 
the  lime  was  diminished  and  the  magnesia  increased  by 
the  operation,  the  lime-content  of  the  water  was  increased 
and  its  magnesia- content  diminished.  The  lime  in  the 
cement  obviously  behaved  towards  these  magnesium  salts 
as  though  it  were  present  as  caustic  lime  ;  and  in  order 
to  render  the  cement  inert  to  sea  water  it  clearly  seemed 
necessary  to  convert  the  lime  into  some  other  form  of 
combination.  This  Mr.  Potter  seemed  to  have  accom- 
plished, both  by  his  carbonating  experiment*,  and  in  the 
production  of  his  "  red  cement,"  where  no  doubt  the 
formation  of  a  complex  silicate  had  proceeded.  It  would 
be  interesting  to  know  whether  Mr.  Potter  had  made 
analyses  of  his  .samples,  and  if  so  whether  these  analyses 
indicated  the  formation  of  such  compounds  as  are 
suggested. 

Mr.  PoTTKR  in  reply  said  that  no  chemical  analysis 
had  been  made  of  the  briquettes  after  they  had  been 
tested.  With  regard  to  comjircssion  tests,  a  series  was 
uow  being  carried  out,  but  they  ha<l  not  matured 
sufficiently  to  be  of  any  immediate  value.  Ten  years 
ago  compression  tests  were  verv  unusual  and  were  not 
as  reliable  as  they  were  at  present. 


Scottish  Section. 

Meeting  held  at  Olasgow  on  Tuesday,  December  SIh,  1908. 

MR.    D.    J.    PLAYFAIR    IN    THE    CHAIR. 

THE     ESTIMATION     OF    SULPHIDE    IN     ALKALI 
CTANIDE. 

by  thomas  ewan,  m.sc,  ph.d. 

Several  different  methods  of  estimating  the  small 
quantities  of  sulphide  which  arc  usually  present  in  potas- 
sium and  sodium  cyanides  have  l>een  used,  which 
do   not   always   give   concordant  results.     The   following 
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notes  contain  the  results  of  experiments  which  have  been 
made  from  time  to  time  during  the  past  five  years  in  order 
to  discover  the  nature  and  magnitude  of  the  errors  of  the 
different  methods. 

In  the  method  which  has  been  in  use  in  the  laboratory 
of  the  C'assel  Cyanide  Company  for  many  years,  10  grms. 
of  the  powdered  cyanide  are  dissolved  in  a  small  volume 
of  water  and  a  solution  of  lead  nitrate  is  run  in  from  a  burette 
until  a  drop  of  the  liquid  when  brought  into  contact  with 
a  drop  of  the  lead  nitrate  solution,  on  blotting  paper, 
no  longer  gives  a  brown  stain.  The  end  point  is  quite 
distinct  and,  provided  the  test  is  always  carried  out  in 
the  same  way,  the  results  are  very  concordant.  They 
depend,  however,  very  much  on  the  quantity  and  quality 
of  the  water  used  to  dissolve  the  cyanide.  The  following 
tests,  which  were  all  made  with  the  same  sample,  show 
this  clearly. 

Table  1. 


Apparent  percentage  of  potassium  sulphide. 

C.c  of  waUr 

to  10  grms. 

cyanide. 

1                                   Boiled  water 
Unboiled  '       Boiled  water         cooled  in 
water,     i       cooled  in  air.          coal  gae. 

10 
20 
40 
50 
60 
80 

0-036                       0-0365 
0-029                       0-033 
0-025                          — 

0-0185                        — 
0-006        1                   — 

0-D35S 
0-0275 

With  120  c.c.  of  unboiled  water  the  first  few  drops  of 
lead  nitrate  solution  gave  a  brown  coloration,  which 
disappeared  again  before  the  titration  could  be  finished. 

The  apparent  percentage  of  potassium  sulpliide  is 
calculated  on  the  assumptions  that  the  whole  of  the  lead 
used  is  present  in  the  precipitate  and  that  the  precipitate 
contains  lead  and  sulphur  in  the  ratio  required  by  the 
formula,  PbS.  The  first  assumption  appears  to  be 
justified,  because  a  solution  in  which  a  titration  has  been 
made  gives  (after  filtration)  no  coloration  when  sodium 
sulphide  is  added  to  it.  The  second  was  tested  by  col- 
looting  and  analysing  a  considerable  quantity  of  the 
precipitate  formed  under  the  conditions  of  the  test ;  the 
atomic  ratio  of  sulphur  and  lead  in  it  was  found  to  be 
1  :  1008.  In  another  experiment  in  which  a  013  per  cent, 
solution  of  pure  sodium  sulphide  was  titrated  with  lead 
nitrate  the  precipitate  had  exactly  the  same  composition. 

From  these  results  it  is  clear  that  the  sulphide  is  partly 
oxidised  by  oxygen  present  in  the  water  or  taken  up  during 
the  titration,  and  that  the  quantity  found,  even  with  the 
smallest  quantity  of  water,  is  less  than  that  contained  in 
the  solid  cyanide.  I  have  attempted  to  estimate  the 
necessary  correction  in  three  different  ways. 

(a)  Solutions  containing  a  known  quantity  of  sulphide 
were  made  by  adding  measured  quantities  of  a  solution  of 
sodium  sulphide  (containing  the  equivalent  of  000608 
grm.  of  potassium  sulphide  per  c.c. )  to  solutions  of  10  crms. 
of  pure,  sulphur-free  sodium  cyanide  in  15  c.c.  of  ordinary 
tap  water.  Titration  with  a  solution  containing  6  grms. 
of  lead  nitrate  per  litre  gave  the  following  resolte  : — 

Table  XL 


Potass,  sulphide 
added. 


^nns. 
0-002S4 
000668 
0-00862 


Potass.  Bulptaide 
found. 


Difference. 


Krms. 

0-1*0454 
0-0068 


per  cent. 
23 
20 
20 


The  solution  of  sodium  sulphide  was.  of  course,  tested 
just  before  using  it,  and  the  titrations  with  lead  nitrate 
made  as  quickly  as  possible,  that  is  in  3|  to  4  minutes. 


The  effect  of  making  up  all  the  solutions  with  wat«r 
which  had  been  well  boiled  and  then  cooled  out  of  contact 
with  air  and  which  were  only  exposed  to  air  during  the 
titration  was  then  tried. 

lU. 

Two  titrations  of  a  solution  of  sodium  sulphide  (1-29 
grms.  per  litre)  gave  111  and  1-13  grms.  The  mean  is 
13-2  per  cent,  too  low. 

Three  other  tests  in  which  10  grms.  of  pure  sodium 
cyanide  were  dissolved  in  25  or  50  c.c.  of  this  solution 
before  titration  gave  1-18  and  1-20  grms.  (26  c.c)  and  M3 
grms.  (50  c.c).     The  mean  is  here  9-3  per  cent,  too  low. 

The  reaction  which  takes  place  between  sulphide  and 
oxygen  in  presence  of  cyanide  is  KjS-f  KCN-f-H,0-f  0  = 
2K0H+KSCN  (c-ompafe  Chief  Inspector  of  Alkali  Works, 
42nd  Report,  1905,  p.  31),  and  therefore  the  015  mgrm.  of 
oxygen  contained  in  15  c.c.  of  water  saturated  with  air  at 
15°  can  oxidise  105  mgrm.  of  potassium  sulphide.  The 
deficits  of  sulphide  in  the  experiments  of  Table  II.  are 
0-64,  1-14  and  17  mgrms.  respectively,  and.  since  the 
strong  cyanide  solutions  used  contain  considerably  less 
dissolved  oxygen  than  an  equal  volume  of  water,  it  is 
evident  that  atmospheric  oxygen  must  be  taken  up  during 
the  titration,  and  for  this  reason  the  error  is  not  eliminated 
by  the  use  of  boiled  solutions  but  merely  diminished.  This 
is  seen  to  be  the  case  in  the  experiments  under  III.,  which 
also  show  that  the  presence  of  cyanide  hardlj'  affects  the 
amount  of  oxidation. 

(i)  The  effect  of  the  time  required  for  the  titration  and 
of  the  quantity  of  water  employed  were  studied  more 
carefully,  1  c.c.  of  the  lead  nitrate  solution  used  was 
equivalent  to  1  mgr.  KoS. 

In  Table  IV.  the  time  which  elapsed  from  adding  the 
water  to  the  cyanide  to  beginning  the  titration  is  given 
under  "  Dissolving  "  ;  15  c.c.  of  tap  water  at  12°  and 
10  grms.  of  a  sample  of  sodium  cyanide  were  used  in  each 
oise. 

Table  IV. 


Dissolving             Titration              C.c.  lead 
(minutes).       ,      (minutes).          nitrate  used. 

1 

loss  per 
minute. 

2                '             3-5                            1-03 
10                              4                               1-01 

63-6                          3-5                           0-93 
978                 ,             4                               0-70 

0-0015 
0-00025 

In  the  next  set  the  cyanide  was  first  dissolved  (10  grms. 
in  15  c.c),  some  lead  nitrate  was  then  added,  and  the 
mixture  allowed  to  stand  for  some  time  before  finishing 
the  titration. 

Table  V. 


Dissolving 
(minutes). 

Initial  c.c. 

lead  nitrate 

added. 

Minutes  in 

presence  of 

lead. 

Total  c.c. 

lead  nitrate 

used. 

Loss  per 
minute. 

2 

— 

3-5 

1-03 

1-5      • 
2-5 

0-52 
0-62 

13 
24 

0-87 
0-70 

0-016 
0015 

2 
2-5 

0-52 
0-20 

48 
966 

0-61 
<  0-20 

0-0037 

In  the  last  teat  no  siAlphide  was  left  in  the  solution  and 
the  brown  colour  produced  by  the  lead  nitrate  added  had 
almost  disappeared.  It  will  bo  noticed  that  the  initial 
rate  of  oxidation  is  increased  about  tenfold  by  the  addition 
of  le^d  nitrate, 

A  furtfher  set  of  tests  waa  made  to  determine  the  effect 
of  the  quantity  of  water  used,  the  time  required  for  each 
operation  being  noted. 
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Tadi*  VI 


C.c.  of     HlBsolviiiR      Titration 
water,      (minutes).  <  (minutes). 


Vx.  !ea«l 
nitrate  used. 


Loss  per 
c.c.  water. 


15 

2 

16 

1-5 

17-5 

4 

17-5 

1-5 

25 

2-5 

35 

1-5 

Su 

2-5 

4 
4 

^2^-" 

3 

4 

0-90  1  ""' 

4 

0-87 

0-012 

3-5 

0-75 

0-012 

2-5 

<0-55 

In  the  last  test  the  colour  of  the  lead  sulphide  disap- 
peared before  the  titration  could  bo  finished.     That  the 
test  with  17-.")  c.o.  of  water  pives  a  higher  result  than  those    ■ 
made   with   15  c.c.   is  due   to  the   latter  quantity   being    1 
insufficient  to  dissolve  the  cyanide  at  the  low  temperature 
used. 

These  results  show  that  small  variations  in  the  time  | 
required  to  dissolve  the  sample  do  not  appreciably  affect 
the  result  :  variations  in  the  time  of  titration  arc  more 
important,  but,  since  the  greater  part  of  the  lead  solution 
can  always  be  run  in  quickly,  the  time  requirwl  is  always 
approximately  tne  same.  The  res\ilts  of  Table  VI.  show- 
that,  umler  the  conditions  of  the  test,  1  c.c.  of  water 
o.xidises  sulphide  equivalent  to  0-012  c.c.  of  the  lead 
nitrate  solution  ;  if  the  quantity  of  water  could  have 
been  reduced  to  zero,  therefore,  1-lS  r.c.  of  lead  solution 
woidd  have  been  used  and  the  two  first  results  are  2:i  per 
cent,  and  18  i>er  cent,  too  low  respectively. 

Ic)  An  estimation  of  the  .sulphide  in  a  sample  of  cyanide 
was  made  under  conditions  which  exclude  the  possibility 
of  oxidation.  Twenty  grms.  of  sodium  cyanide  were 
dissolved  in  a  0-2  per  cent,  solution  of  lead  nitrate  through 
which  hydrogen  had  b<>en  passed  until  it  was  <|uile  free 
from  dissolved  o.xygen  ;  the  resulting  precipitate  of  lead 
sulphide  and  basic  lead  cyanide  was  lilterod  otf  on  a  (iooch 
crucible  and  washed  with  the  lead  nitrate  solution,  the 
whole  of  the  operations  being  carried  out  in  an  atmosjihere 
of  hvdrogen.  The  precipitate  was  then  oxidised  and  the 
sulphur  in  it  weighed  as  barium  sulphate.  In  this  way 
the  sam])ie  was  found  to  contain  sul]>hide  equal  to  ()-(l4(i 

Eer  cent,  of  pota.ssium  sulphide.  .\  direct  titration  made 
y  dissolving  10  grms.  of  the  cyanide  in  IS  c.c.  of  ordinary 
unboiled  water  and  titrating  as  quickly  as  possible  with  lead 
nitrate(Ggruis.  per  litre)  gaveO-034  per  cent,  of  potassium 
sulphide.  The  deficiency  is  here  26  per  cent,  of  the 
sulphide  actually  present. 

The  three  methods  of  ascertaining  the  error  of  the  test 
agree,  therefore,  in  showing  it  to  Iw  from  18  per  cent,  to 
26  ]>er  cent,  of  the  sulphide  present  when  it  is  carried  out 
in  the  following  way  ; — 10  grms.  of  the  powdered  cyanide 
are  stirred  quickly  with  15  c.c.  of  ordinary  water  breaking 
up  any  lumps  with  a  glass  rod,  any  small  imdissolvcd 
residue  usually  goes  into  solution  during  the  titration  ; 
the  lead  nitrate  solution  is  then  run  in  quickly  so  long  as 
it  produces  a  visible  increase  of  colour,  after  this  it  is 
added  gradually,  the  solution  heingtested  by  ]>lacinp  drops 
of  it  in  contact  with  dro]is  of  the  lead  nitrate  solution 
absorbed  by  thick  blotting  paper.  The  result  is  corrected 
by  multiplying  it  by  1-25  or,  more  simply,  by  using  a  lead 
nitrate  solution  containing  2-4  grms.  per  litre  and  taking 
1  c.c.  of  it  as  equivalent  to  O-Ol  per  cent,  of  potassium 
sulphide  in  the  cyanide. 

In  this  form  a  complete  test  can  be  made  in  about 
10  minutes,  and  the  results  are  accurate  to  2  or  3  units  in 
the  third  place  of  decimals,  which  is  quite  sufficient  for 
all  nr-xtieal  purposes. 

Colorimelric  methods. — In  one  modification  of  this 
method  a  solution  of  sodium  plumbite,  maile  by  dissolving 
fiO  grms.  of  lead  acetate  and  !'0  grms.  of  caustic  .soda  in 
1  litre  of  water,  is  added  to  the  sulphide  sulutiiui  to  be 
tested  and  the  colour  matched  by  adding  a  standard 
solution  of  lead  nitrate  to  a  solution  containing  an  excess 
of  suli>huretted  hydrogen  or  of  sodium  sulphide,  the  two 
solutions  lieing  placed  in  cylinders  of  the  same  diameter 
filled  to  the  .same  depth  in  the  usual  way.  The  assump- 
tion made  is  that  wlien  the  depth  of  colour  of  (he  two 
solutions  is  the  same  they  will  contain  the  .some  i|\iantity 
of   lead  sulphide.     This   is   by   no   means   the   case.     For 


example,  solutions  containing  sodium  sulphide  equivalent 
to  0-0006  grm.  of  pota.ssium  sulphide  were  treated  with 
2,  5,  10,  and  20  c.c.  of  the  alkaline  lead  solution  and  the 
colour  matched  by  adding  a  solution  of  lead  nitrate 
(015  grm.  ])cr  litre)  to  a  solution  containing  O'OIS  grm. 
of  sodium  sulphide  (total  volume  in  each  case=60  c.c). 
The  quantities  of  the  lead  nitrate  solution  required  were 
HI,  11-8,  12-4,  and  10-4  c.c.  respectively.  Again, 
solutions  containing  10  grms.  of  pota.ssium  cyanide  and 
00015  grm.  of  potassium  sulphide  were  treated  with 
50  c.c.  and  5  c.c.  of  the  alkaline  leiul  solution  and  matched 
against  a  solution  containing  suli)huretted  hydrogen 
ci[uivalent  to  0-425  grm.  of  potassium  sulphide.  The 
ipiantities  of  lead  nitrate  solution  required  were  15- 1  e.c. 
in  the  one  case,  and  21-0  c.c.  in  tlio  other.  The  quantity 
of  sulphuretted  hydrogen  or  of  sodium  sulphide  used 
in  the  comparison  solution  also  affects  the  result,  for 
example,  solutions  containing  0-OOOIi  grm.  of  pota.ssium 
sulphide  aiul  I  e.c.  of  the  alkaline  lead  solution  in  (iO  c.c. 
were  matched  against  solutions  containing  0015.  003,  and 
0-075  grm.  of  sodium  suljihide  ;  148,  124,  and  10  9  c.c. 
of  the  lead  nitrate  solution  were  required  in  the  three 
cases.  The  difference  is  not  so  large  when  different 
quantities  of  sulphuretted  hydrogen  are  used,  but  it  is 
in  the  same  direction.  Finally,  the  depth  of  colour  is 
not  the  same  in  solutions  of  .sodium  sulphide  and  of 
sulphuretted  hydrogen,  two  solutions  containing  sulphide 
ecpiivaleut  to  0033  grm.  of  potassium  sulphide,  were 
])rcpared  :  the  one  contained  sulphuretted  hydrogen,  the 
other  sodium  sulphide  ;  10  c.c.  of  the  lead  nitrate  solution 
added  to  the  first  gave  the  same  depth  of  colour  as  13  c.c, 
added  to  the  second. 

In  all  these  experiments  the  solutions  were  made  up 
just  before  use  with  water  which  had  been  boiled  and 
cooled  out  of  contact  with  air.  It  follows  that  the  depth 
of  coloiM-  of  tile  lead  sulphide  is  affected  by  the  nature  and 
quantity  of  the  other  constituents  of  the  solution.  Com- 
parisons of  colour  are  only  possible  so  long  a-s  the  lead 
sul])hidc  remains  colloidal.  Linder  and  Picton's  work  on 
colloidal  arsenic  sul|>hide  (J.  Chem.  Soc.,  1805,  63,  and 
1905,  1914)  suggests  that  the  colloidal  lead  sulphide 
consists  of  complex  molecular  aggregates  n  (niPbS.HjS), 
in  which  the  hydrogen  is  replaceable  by  metals.  The 
colour  would  then  dei>end  ou  the  values  of  «,  in,  and  on 
the  nature  of  the  sulphide  combined  with  the  lead  sulphide, 
which  would,  in  their  turn,  depend  on  the  nature  of  the 
substances  ])resent  in  the  solution.  Hence  a  reliable 
coloiimetric  estimation  can  only  be  made  when  the  two 
solutions  have  the  same  composition.  This  condition  is 
fulfilled  in  the  increnious  method  described  bv  O.  W. 
Williams  (.J.  Cliem.  Metall.  and  Min.  Soc.,  .S.  Afi'lcn,  1905, 
6,  170;  this  J.,  1906,  137).  Two  equal  quantities  of  the 
oyanide  are  dissolved  in  boiled  water,  the  sulphide  is 
removed  from  one  of  them  by  shaking  with  lead  carbonate 
and  filtering,  the  same  quantity  of  alkaline  lead  solution 
is  then  added  to  each  and  the  colour  matched  by  adding 
a  stand.anl  solution  of  sodium  sulphide.  Another  advan- 
tage of  the  method  is  that  atmos]ilieric  oxygen  acts 
ap)iroximately  equally  on  the  two  solutions,  and  therefore 
the  error  due  to  this  source  is  eliminated  to  a  great  extent. 

A  sample  of  potassium  cyanide  tested  l)V  this  method 
gave  0-0309  and  0-0296  |>er  cent,  of  potas.sium  sulphide, 
whereas  the  direct  titration  method  descril>ed  above  gave 
0-0246  and  0(1240  |>er  cent,  of  [K>ta.ssiiim  sulphide,  or, 
after  correction  by  multiplying  by  1-25,  O0307  and  0-0.300 
I)cr  cent,  of  potas.siuni  sulphide.  The  sam|i|e  used  in  the 
experiments  of  Table  VI.  gave  0-013  )x>r  cent,  of  potassium 
sulphide  by  Williams'  metliod,  0012  per  cent,  of  potos-sium 
sulphide  by  direct  titration.  The  agreement  is  a.s  good 
OS  could  be  desired. 

A  few  cxi>erimcnts  were  made  with  the  method  described 
by  W.  Feld  (this  J.,  1903,  I06S),  in  which  the  sulphide 
solution  is  distille<i  with  excess  of  magnesium  chloriile  in 
a  current  of  carbon  dioxide,  the  sulphuretted  hydrogen 
evolved  being  absorbe<l  in  a  known  quantity  of  iodine 
solution  ociditicd  with  hydrochloric  acid.  The  apparatus 
iiseil  was  that  previously  described  (this  ,1.,  1904,  244) 
with  the  addition  of  a  set  of  potash  bulbs  containing 
iodine  solution  and  a  second  IJ-lube  containing  a  little 
.V  10  sodium  thiosuliihate.  In  order  to  see  whether 
any  oxidation  of  sulphide  tiUies  place  in  the  distillation. 
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a  solution  of  sodium  sulphide  was  (I.)  precipitated  with 
pure  zinc  chloride  and  the  sulphur  in  the  filtrate  estimated, 
after  oxidation,  as  barium  su!])hate.  II.  Another  portion 
of  the  solution  was  run  into  a  boiling  solution  of  mag- 
nesium chloride  and  boiled  imtil  free  from  sulphuretted 
hydrogen,  the  residual  sulphur  being  estimated  as  barium 
sulphate;  (III.),  a  third  portion  was  treated  in  the  same 
way  after  adding  a  solution  of  10  grms.  of  pure  crystallised 
NaCN.2H.,0  in  boiled  water  to  it.     The  results  were  : — 


Sodium 

sulphide 

used. 


Residual  sulphur  calculated  as 
sodium  sulphide. 


II. 


gna. 
0-162 
0-013 


grm. 
0-0013 
0-0005 


prm. 
0-0024 
0-0002 


grm. 
0-0037 
0-0001 


Meeting  held  at  Leeds  on  Monday,  November  9,  1908. 

MR.     WALTER    M.    GARDNER    IN    THE    CHAIR. 


SO.ME    CHEMICAL    ASPECTS    OF    THE    TEXTILE 
INDUSTRIES. 

BY    W.    M.    GARDNER. 

Abstract  of  Chairman  s  Address. 

In  a  great  variety  of  manufactures  the  raw  material  is 
converted  into  the  finished  product  by  processes  which  in 
their  essence  are  mechanical  or  chemical.  More  usually 
both  mechanical  and  chemical  ojierations  are  involved, 
and  the  two  are  frequently  so  intimately  blended  that  the 
processes  cannot  he  defined  as  either  chemical  or 
mechanical.  For  example,  the  manufacture  of  soap 
must  be  classed  as  a  chemical  industry,  but  the  conversion 
of  esparto  grass  into  paper  is  chiefly  based  on  mechanical 
treatment  though  involving  some  chemical  processes, 
while  the  mechanical  engineer  is  concerned  almost 
exclusively  with  mechanical  operations,  though  in  many 
directions  he  is  bound  to  make  incidental  incursions 
into  chemical  science. 

The  manufacture  of  a  textile  fabric  is  another  case  in 
which  both  chemical  and  mechanical  operations  are  usually 
involved,  though  what  may  be  termed  the  fundamental 
operations  are  mechanical.  In  the  carding  or  combing 
and  spinning  processes  the  raw  fibrous  material  is  trans- 
formed into  a  coherent  thread   and  by  subsequent   more 


It  appears,  therefore,  that  the  sulphuretted  hydrogen 
can  be  expelled  quantitatively,  and  provided  that  a 
sufficiently  long  train  of  absorbing  vessels  is  used  it  is 
easy  to  absorb  it  in  the  iodine  solution.  For  example, 
in  one  test  00736  grm.  of  sodium  sulphide  was  distilled 
and  '0740  grm.  found  from  the  iodine  used. 

SUMM.\RY. 

Of  the  three  methods  discussed  the  direct  titration  of 
sulphide  by  means  of  lead  nitrate  is  the  most  rapid  and 
simple  ;  suitably  corrected  it  is  sufficiently  accurate  (for 
quantities  of  potassium  sulphide  under  0-1  per  cent.). 
G.  W.  Williams'  modification  of  the  colorimetric  method 
is  more  accurate,  but  it  is  slower,  owing  to  the  necessity 
of  using  boiled  water  and  checking  the  strength  of  the  [ 
standard  sodium  sulphide  solution  at  frequent  intervals. 
(A  solution  containing  2  grms.  of  potassium  sulphide 
per  litre,  for  example,  lost  28  per  cent,  in  18  hours.) 
W.  Feld's  method  is  the  most  accurate,  but  it  is  far  too 
slow  for  works'  purposes,  and  it  can  only  be  used  by  a 
skilled   operator. 

I  liave  pleasure  in  acknowledging  Mr.  Thomas  Napier's 
skilful  assistance  in  some  of  the  analytical  work.  I  am 
also  indebted  to  the  directors  of  the  C'assel  Cyanide 
Company,  Ltd.,  for  permission  to  publish  the  results. 


Yorkshire  Section. 


or  less  complex  interlacings  of  individual  threads,  the 
woven  fabric  is  produced.  Since  natural  fibrous  raw 
materials  are  available,  a  piece  of  cloth  may  thus  be 
produced  without  the  intervention  oi  any  chemical  process 
whatever,  and  in  attempting  to  show  the  great  field  which 
exists  for  industrial  chemistry  in  connection  with  textile 
manufactures,  one  cannot  'be  charged  with  selecting  an 
industry  to  which  chemical  manipulation  is  fundamental. 

I  have  selected  the  textile  trade  partly  for  this  reason, 
but  mainly  because  it  is  the  one  of  which  1  have  the  most 
intimate  chemical  knowledge,  and  my  object  is  to  make 
some  contribution  to  the  discussion  of  the  most  interesting 
points  which  have  been  very  prominently  raised  in  recent 
•  addresses. 

Much  has  been  heard  during  the  last  few  years  about 
the  decadent  condition  of  the  British  chemical  industries, 
and  it  has  to  be  admitted  that  many  notable  examples 
can  be  adduced  in  which  chemical  trades,  originated  in 
this  country,  have  been  almost  entirely  lost  to  us.  This 
has  been  frequently  dealt  with,  and  its  causes  analysed 
by  those  much  more  competent  than  I  am,  and  my  only 
reason  for  again  mentioning  a  fact  wliich  we  all  deplore 
is  to  express  the  opinion  that  imdue  prominence  giveir 
to  our  failures  is  very  apt  to  depreciate  the  value  of  the 
great  amount  of  energetic  and  successful  work  which  has 
been  and  is  being  done  in  other  directions. 

In  discussing  this  matter  it  is  obviously  necessary  to 
define  what  is  meant  by  the  chemical  industries,  and  this 
may  be  conveniently  done  by  a  reference  to  the  subjects 
dealt  with  in  our  Journal,  and  I  claim  that  much  mis- 
representation has  arisen  from  want  of  care  in  using  this 
term.  Surely  "  the  shadow  of  the  cypress  "  does  not  rest 
on  the  whole  of  the  great  industries  officially  recognised 
by  this  Society  as  chemical  industries,  and  even  as  regards 
the  minor  industry  (from  the  chemical  point  of  view)  of 
textile  manufacture,  it  is  easy  to  show  that  an  enormous 
expansion  of  the  chemical  side  has  taken  place  in  recent 
years  and  that  an  ever  increasing  number  of  well-trained 
chemists  is  in  demand. 

In  his  most  interesting  and  valuable  Presidential  Address 
to  the  Chemical  Society  in  1907.  Prof.  Meldola  made 
an  eloquent  and  well  reasoned  appeal  for  increased  facilities 
to  be  provided  for  the  caiTying  out  of  research  work  in 
chemistry  at  the  many  Technical  Colleges  and  Poly- 
technics which  are  provided  with  well-equipped 
laboratories.  Speaking  as  lie  was  to  the  representatives 
of  pure  chemistry,  Prof.  Meldola  obviously  had  in  view 
chemical  research  as  distinct  from  technical  research, 
and  he  emphasises  the  necessity  of  a  training  in  research 
and  the  development  of  the  research  spirit  which  is  all 
important  in   the  working  out  of  new  processes. 

In  regard  to  many  branches  of  the  textile  industries 
it  is  very  satisfactory  to  be  able  to  say  that  in  several  of 
the  larger  Technical  Colleges  much  work  in  the  nature 
of  technical  research  is  carried  out  by  the  advanced 
students  and  is  often  followed  up  by  investigation  for 
improving  or  cheapening  processes  when  the  students 
obtain  positions  in  works.  In  this  way  both  staff  and 
students  are  being  kept  in  intimate  contact  with  the 
industries   concerned. 

In  connection  with  this  question  of  research  work  it 
may  be  interesting  to  record  that  at  any  rate  some  of  the 
local  education  authorities  who  are  now  mainly  responsible 
for  the  Technical  Colleges,  arc  realising  the  responsibility 
resting  uixin  these  Institutions  to  add  their  quota  to  the 
sum  o"r  knowledge  ;  and  in  the  Institution  over  which  I 
have  the  honour  to  preside  (the  Bradford  Technical 
College)  a  highly  qualified  lecturer  has  recently  been 
appointed  speciti'cally  to  devote  his  time  to  chemical 
research. 

Turning  now  to  a  short  review  of  the  chemical  industry 
of  textile'  manufactures,  it  may  be  fairly  claimed  that  the 
chemist  has  made  some  remarkable  contribution  both  as 
regards  the  actu.al  provision  of  raw  materials,  the  pro- 
duction of  new  decorative  effects,  and  in  imparting  new 
and  valuable  properties  to  fabrics. 

In  the  matter  of  raw  material  one  textile  fibre,  artibcial 
silk,  is  of  i)urely  chemical  origin.  It  is  invariably  made 
from  cellulose  as  a  raw  material,  this  being  brought  into 
solution  in  various  ways  and  subsecpiently  regenerated 
in    the    form    of    fine    filaments.    <'hardonnct'.s     original 
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prow38  (1889)  was  to  convert  cellulose  into  the  tri-  and 
t«tra-nitrat«.  which  was  dissolved  in  alcohol-ether  ;  the 
solution  was  then  forced  through  very  tine  orifices  into  a 
heated  chamber,  which  volatilised  the  solvent.  The 
filaments  wore  then  "  dcnitratcd  "  in  various  wnys. 

The  great  defects  of  artificial  silk  as  a  textile  raw  lufittrial 
have  been  its  low  strength,  its  poor  covering  power,  and 
the  difficulty  found  in  its  manipulation,  but  those  defects 
have  now  been  largely  eliminated. 

The  chemist  has  also  enriched  the  textile  industriee 
b.V  the  production  of  what  is  practically  u  second  new 
fibre  by  the  invention  of  the  "  lustreing  "  of  cotton  by 
mercerisation.  This  process,  which  imparts  to  cotton 
very  much  the  appearance  of  silk,  was  initiated  and 
developed  in  this  country.  The  dyeing  properties  of  tho 
mercerised  cotton  also  differ  materially  from  those  of 
ordinary  cotton. 

Other  chemical  treatments  of  the  various  textile  fibre.s 
are  employed  for  producing  special  effects  or  special 
properties.  For  example,  by  difjerent  treatments  the 
dyeing  properties  of  fibres  may  be  entirely  altertxi.  In 
response  to  the  offer  of  a  prize  of  £10,  Messr.s.  C.  F.  Cross 
and  Briggs  submitted  a  process  by  which  cotton  may  be 
made  to  resist  (that  is,  will  not  dye  with)  direct  colours 
such  as  tho  benzidine  dyes.  Tho  process  consists  in 
treating  the  cotton  with  acetic  anhydride,  acetyl  chloride, 
and  zinc  chloride,  and  the  acctylated  cellulose  has  quite 
oeculiar  and  valuable  properties  in  several  dirtvtions. 
iThe  discovery  of  this  process  has  no  doubt  been  of  con- 
sideiable  service  to  the  patentees  as  well  as  to  the  tiade 
generally,  and  this  example  may  .serve  to  illustrate  the 
nature  and  value  of  chemical  research  of  a  technical 
nature  as  applied  to  the  textile  industries  and  incidentally 
the  value  of  bringing  the  trade  problems  to  the  notice  of 
chemists  by  means  of  journal  publication. 

Other  directions  in  which  chemical  treatment  of  fibres 
has  been  of  groat  value  are  tho  production  of  unshrinkable 
wool  fabrics  and  uninflammable  cotton  materials,  both 
of  which  have  been  the  subject  of  a  great  amount  of 
technical  research   before  success  was  attained. 

Wool  washing  is  tho  process  of  removing  from  wool 
fibre  the  natural  grease  with  which  it  is  encrusted.  This 
is  done  by  emulsifying  the  grease  by  means  of  a  solution 
of  soap  and  alkaline  carbonate.  ITie  proctws  gives  rise 
to  very  large  volumes  of  waste  liquors  which  contain 
much  free  and  combined  fat.  If  these  liquors  are  run 
into  the  sewers  in  considerable  quantity  they  gieatly 
complicate  the  work  of  the  sewage  engineer,  as  in  fact 
is  the  case  in  Bradford,  where  about  £12,000  per  annum 


is  erpended  for  sulphuric  acid  with  which  to  separate 
tho  fatty  matter  from  the  sewage. 

The  recovered  fat  has  a  value  of  about  £5  lOs.  to  £6 
per  ton  and  about  40  tons  per  week  is  recovered  from  the 
Bradford  sewage.  In  the  larger  wool-washing  works, 
the  suds  are  treated  before  running  to  waste,  and  the 
grease  converted  into  soap,  lubricating  oil,  and  lanolin. 
In  one  works  in  Bradford  (not  the  largest)  as  much  as 
50  tons  of  grease  per  month  is  recovered,  its  value  being 
£9  to  £10  per  ton.  This  is  a  particular  case  of  the  large 
chemical  question  of  the  treatment  of  effluents,  in  which 
direction  much  investigation  is  proceeding  and  which  is 
one  of  the  important  features  of  the  work  of  a  chemist 
in  textile  works. 

Leaving  aside  the  chemical  work  involved  in  such 
processes  in  textile  manufacture  as  bleaching,  dyeing, 
printing,  etc.,  which  is  too  extensive  a  subject  to  be 
touched  upon,  reference  may  finally  be  made  to  one  most 
important  brunch  of  the  work  of  a  chemist  in  any  textile 
works,  %'iz.,  the  investigation  of  defects  which  may  arise 
at  any  stage  of  manufacture. 

The  work  involved  in  such  investigations  is  often  of 
great  interest  and  of  very  wide  scope.  It  frequently 
happens  that  any  solution  of  the  difficulty  is  impossible 
in  the  absence  of  an  acquaintance  with  the  whole  range 
of  operations — mecha.iical  as  well  as  chemical — through 
which  the  material  has  pas.sed.  It  is  in  tact  research 
work  of  no  me«n  order  and  the  cariying  out  of  such  work 
by  advanced  students  is  tho  most  valuable  kind  of  training. 
From  its  very  natiu-e  much  of  the  work  is  unsuitable 
for  publication  and  commercial  considerations  usually 
prohibit  publication  in  any  case.  It  appears  to  me, 
however,  that  in  cai  rying  out  technical  research  of  this 
character,  works  chemists  and  Technical  Colleges  are 
fulfilling  their  truest  function.  In  the  case  of  teaching 
institutions  it  provides  for  the  all  important  necessity  of 
keeping  in  close  touch  with  the  industries  they  serve. 

If  it  were  possible  to  give  publicity  to  investigations 
of  this  character,  I  feel  sure  that  criticisms  of  the  small 
amount  of  original  work  carried  out  in  Technical  Colleges 
would  not  be  so  severe. 

I  have  attempted  to  show  that  even  in  apparently 
remote  directions,  such  as  the  textile  trade,  there  is  a  wide 
scope  for  chemical  research  and  abundant  opportunity 
for  the  employment  of  well  trained  (if  speciallj  trained, 
chemists.  CTiemistry  is  permeating  the  textile  industry 
and  the  outlook  for  the  futmc  of  this  great  industry  is 
very  hopeful,  even  from  the  chemical  student's  point  of 
view. 
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PATE^"TS. 

Dryer  ;   A  mechanical  rolarij  or  rexKlring jor  n  moving 

and  expelling  viointure  from  rncgass,  sawttust,  sand, 
and  particles  of  rarioug  substnncts.  L.  ,)ones,  London. 
Eng.  Pat.  25,131,  Nov.  13,  1907. 

A  DRCM,  o,  provided  with  vnnes,  b.  forming  compart- 
ments, /,  is  rotated  in  ^i  flue,  p.  through  which  the  heating 
medium  is  transmitted.  By  means  of  a  damp<'r.  A,  the 
volume  of  beating  medium  passing  round  the  drum  may 
be  regulated.  Tho  matoriul  to  be  dried  is  fed  through  an 
opening  in  the  end  of  the  drum  on  to  a  distributer-plato, 
•',  which  can  be  rotated  about  the  axis,  ;',  by  the  external 
lever,  k.  When  charging,  the  distributer  is  fixed  in  the 
inclined  position  shown,  and  tho  material  falls  into  the 
compartments.  /.  as  they  pass  below  its  lower  edge.  When 
half  the  compartments  are  charged  the  feeding  is  stopped, 
knd  the  rotation  continued.    As  each  compartment  attaijis 


the  highest  position,  its  contents  are  dropped  on  to  the 
distributor,  i,  and  are  conducted  into  the  compartment 
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opposite.  When  the  drviBg  is  complete,  the  distributer, 
t,  is  turned  into  the  horizontal  position  and  the  contents 
of  the  compartments  are  successively  dropped  on  to  tho 
plate,  i,  from  which  they  are  removed  ;  the  plate,  i,  is 
then  turned  into  a  sloping  position  again  and  the  drum  is 
recharged  without  stopping  its  rotation. — W.  H.  C. 

Filtering  machines.     G.  Ridgway,  Kalgoorlie,  W.  Australia. 
Eng.  Pat.  5830,  March  16,  1908. 

The  claim  is  for  improvements  in  the  filter  described  in 
Eng.  Pat.  11,623  of  1906  (this  J  ,  1906,  989).  A  number 
of  groups  of  filter-frames,  formed  of  perforated  pipes 
bent  into  a  U-shaped  frame,  which  is  covered  with  filter- 
cloth  and  kept  distended  by  coir  matting  plated  in  the 
interior,  are  supported  by  chains  from  a  circular  frame- 
work, which  is  rotated  on  rollers  and  rails  above  an 
annular  tank.  The  latter  is  divided  into  four  compart- 
ments which  serve  respectively  for  the  pulp  to  be  filtered, 
the  washing  liquid,  and  as  a  drying  and  a  discharge 
chamber.  The  ends  of  the  (J -shaped  pipes  of  each  group 
of  filters  are  connected  by  flexible  tubes  to  the  radial  arms 
of  a  central  hollow  shaft  or  chamber,  so  that  the  frames 
are  successively  connected  automatically  to  a  vacuum 
pump  and  to  a  supply  of  compressed  air.  The  frames 
pass  slowly  through  the  pulp  which  is  kept  agitated  in  the 
trough,  and  the  liquid  is  sucked  through  by  the  vacuum, 
leaving  the  solids  as  a  cake  on  the  surface  of  the  filter- 
cloth.  As  the  groups  of  frames  approach  the  partitions, 
they  are  lifted  over  them  by  an  arrangement  of  quadrants 
and  rollers  and  again  lowered  into  the  ne.\t  compartment. 
After  washing  and  drying,  the  vacuum  is  automatically 
cut  off,  and  compressed  air  is  admitted  into  the  interior 
of  the  frames  as  they  pass  through  the  discharge  compart- 
ment. .\t  the  same  time  a  supply  of  water  from  the 
centra!  shaft  is  admitted  to  a  chamber  at  the  top  of  each 
frame  and  flows  down  the  surface  of  the  cloth  on  each 
side,  and  the  latter  is  also  sprayed  with  water  on  both 
sides  from  a  number  of  jets  ;  this  causes  the  cake  of  solid 
matter  to  peel  off,  and  the  frames  are  ready  to  pass  into 
the  pulp  compartment  again. — W.  H.  C. 


Pressure-filter. 


C.    W.    Merrill,    Lead,    S.D. 
905,34!,  Dec.   1,   1908. 


U.S.    Pat. 


The  claim  is  for  a  filter-press  provided  with  direct  inlet 
and  outlet  pipes  to  the  chambers,  so  arranged  that  when 
the  outlet  pipe  is  open,  a  supply  of  cleansing  medium  is 
introduced  into  the  chambers  under  pressure,  to  drive 
out  the  solid  matter. — W.  H.  C. 

Pumps;     Centrifugal .     AUgem.    Elektricitats-Oes., 

Berlin.  Eng.  Pat.  21,470,  Oct  10,  1908.  Under  Int. 
Conv.,  Jan.  30,  1908.  Addition  to  Eng.  Pat.  14,439  of 
1907,  dated  June  25,  1906. 

In  order  to  increase  the  pressure  on  the  entrained  fluid 
and  at  the  same  time  to  diminish  the  friction  on  the 
entraining  fluid,  the  channels  in  the  stationary  conducting 
ring  are  constructed  with  converging  walls  for  a  portion 
of  their  length  and  with  parallel  walls  for  the  remainder 
of  their  length.  In  order  to  entrap  more  of  the  entrained 
tiuid,  the  passages  are  combined  in  pairs  so  as  to  have 
a  common  inlet. — W.  H.  C. 

Cry-ilalline.   .tuh.'stances  ;    Method  of  recovering from 

liquor  and  drying  the  same.  E.  Ordway,  New  York. 
U.S.  Pat.  905,'568,  Dec.  1,  1908. 

The  liquor  is  concentrated  in  a  vacuum  evaporator  and 

is  circulated  along  with  the  separated  crystals  through 
a  closed  collecting  tank.  The  crystals  are  retained  in  the 
tank  by  a  perforated  plate  or  shelf,  and  the  liquor  returns 
to  the  evaporator.  When  the  collecting  tank  is  sufficiently 
filled  with  crystals,  the  inflow  of  liquor  is  stopped  and  tho 
liquor  in  the  tank  is  drained  back  into  the  evaporator. 
Connection  with  the  evaporator  is  then  closed  and  the 
crystals  are  dried  in  the  collecting  tank,  before  removal,  by 
passing  a  current  of  heated  drying  medium  through  the 
tank.— W.  H.C. 


Evaporators  ;    Continuous  single  or  multiple   effect   . 

E.  Jolicard.       Fr.  Pat.  392,616,  Sept.  30,  1907. 

The  evaporating  tubes  may  be  vertical  or  inclined,  and 
rotating  metallic  brufhes,  scrapers,  or  flexible  plates,  are 
provided  inside  the  tubes  for  stirring  the  liquid  to  be 
treated,  or  the  powder  produced.  The  application  of  such 
evaporators  or  parts  thereof,  is  claimed  for  the  pasteur- 
isation or  sterilisation,  heating,  cooling,  concentration, 
and  desiccation  of  liquids. — C.  J.  G. 

atiU.     E.  Flick.     Ft.  Pat.  392,674,  July  18,  1908. 

The  plates,  D,,  of  the 
column  surmounting  the 
still  are  provided  with 
holes,  each  of  which  has 
a  suitably  shaped  cover, 
D4,  and  a  s  earn  inlet, 
D3.  The  liquid  trickles 
over  the  outside  of  D4, 
as  shown  by  the  arrows, 
the  ascending  steam 
being  thu  ■  forced 
through  the  ring  of 
liquid  between  D3  and 
D,.  The  application  of 
the  apparatus  to  the 
manufacture  of  formic 
acid  is  described. 

— C.  J.  G. 

Separating  solid  particles  from  a  fluid  or  from  each  other  ; 

Apparatus   for   .     K.    and    A.    Wiird,    Stockholm. 

Eng.   Pat.   5224,   March   7,    1908. 

She  Ft.  Pat.  388,103  of  1908  ;  this  J.,  1908,  886.— T.  F.  B. 

Hydro-extractor.     H.   Diamanti    and    N.    Beuf,    Beaulieu, 

France.     U.S.  Pat.  905,297,  Dec.   1,  1908. 
See  Eng.  Pat.  14,764  of  1907  ;  this  J.,  1908,  72.— T.  F.  B. 

Drying  ;    Centrifugal  machine  for  .     A.  J.   Ericsson, 

Assignor  to  Aktiebolaget  Separator,  Stockholm.     U.S. 
Pat.  905,860,  Dec.  8,  1908. 

See  Eng.  Pat.  16,003  of  1906  ;  this  J.,  1906,  1136.— T.  F.  B. 

Evaporator  or  heater  ;    Vacuum  .     J.   E.  and  F.  M. 

Dunn,   Santiago,   Cuba.     U.S.    Pat.    906,517,    Dee.    15, 

1908. 
See  Ft.  Pat.  384,264  of  1907  ;  this  J.,  1908,  436.— T.  F.  B. 

Evaporator.     0.    Faller,  Basle,    Switzerland.     U.S.    Pat. 
907.109,  Dec.   15,  1908. 

See  Eng.  Pat.  24,737  of  1905  ;  this  J,,  1906,  682.— T.  F.  B. 


II,— FUEL,    GAS,    AND    LIGHT: 

Coals  ;    Philippine  .     A.  J.  Cox.     Eng.  and  Min.  J., 

1908,  86,  1058—1059. 

Rbscxts  are  given  of  the  investigations  made  by  the 
Bureau  of  Science,  Manila,  on  the  quality  of  Philippine 
coals.  The  coals  occur  abundantly  on  Batan  Island. 
Cebu,  Polillo.  and  elsewhere,  and  show  a  remarkable 
uniformity  throughout.  They  resemble  in  appearance 
a  bituminous  coal.'  but  have  a  rather  lower  calorific  value, 
are  entirely  non-caking,  and  form  no  clinker.  They 
contain  from  35  to  46  per  cent,  of  volatile  combustible 
matter  and  2-5  to  6  per  cent,  of  ash.  They  are  a  little 
inferior  to  the  Australian  and  Japanese  coals  at  present 
imported,  but  will  be  able  to  compete  successfully  with 
them  when  the  cost  of  inland  transport  has  been  reduced. 
Tho  author  considers  that  the  coals  obtained  from  nearer 
the  surface  are  chiefly  suitable  for  use  in  gas  producers, 
and  the  deeper  deposits  for  steam  raising,  though,  owing 
to  their  non-caking  properties,  it  may  be  advisable  to 
mix  a  small  proportion  of  a  caking  coal  with  them.  Tables 
of  analyses,  etc.,  are  given. — F.  K. 
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Anthracite    producer    practice  ;     yotes    on .     G.     S. 

Stone.  J.  Iiidiistriiil  and  Kng.  Chem.,  1909.  t,  U— 13. 
Notes  of  experiments,  miidt>  under  working  ronditions 
of  an  anthracite  jiriHhuer  gas-p'""'  connctlcd  with 
a  spelter  furnace,  are  given.  Tlie  useful  eflect  of  producer 
gas  is  shown  to  depend  on  the  steam  supplied  to  the 
producer,  the  thcrmiil  capacity  of  the  gas,  and  the  com- 
position and  thermal  cap.icily  of  the  waste  gases  at  the 
furnace  temperature,  as  well  as  on  the  calorilic  power 
of  the  gas.  It  was  found  that  the  useful  etfe.t  in  the 
spelter  furnace  varied  almost  directly  as  the  percentage 
of  carhon  monoxide  in  the  ])ro<lucer-gas  and  not  as  the 
calorific  power  of  the  gas  nor  as  the  net  heating  pTwer 
undor  furnace  conditions.  A  table  is  given  with  the 
analyses  of  the  gases,  and  the  heat  balance  of  the  furnace, 
for  each  e.vperiment. — ,7.  H.J. 

Safety  explosives  ;   Tests  iritli .     Beyling.     iSVi   XXII. 

Patents. 

Fuel,    artificial ;     Treatment    of   coal   for    the    production 

of .     F.    V.    Iladlow.    Buxtcd.     Eng.    Pal.    3189, 

Feb.  13.  1908.  ' 

Artikiciai,  fuel  is  produce<l  by  mixing  coal  in  a  juilverised 
condition  with  an  alkali  silicate  solution  anl  a  solu- 
tion prodnred  by  adding  lime  to  an  aqueous  solution 
of  sugar,  and  water  in  suflicient  proportion  to  ensure 
that  the  product  .shall  be  hard,  waterproof,  and  free  from 
smoke  and  dust  when  burned. — F.  C. 

liriqtietling    carbonaceous    materials ;      Method    of    . 

W.  T.  tJriftin.  Limoges.  France ;  .J.  K.  Blake.  I.  S. 
Graves,  and  C.  H.  Clarke,  executors  oC  \V.  T.  (Iriffin. 
l\.S.  Pat.  905.  ()93,  Dec.  1.  1908. 

The  carbonaceous  materials  arc  first  heated  until  the 
water  and  ligliter  hydrocarbons  arc  driven  off  and  the 
material  has  assumed  a  semi. plastic  condition,  but  is  not 
coked.  It  is  then  slightly  cooled  and  compressed  into 
briqiiettes.  If  two  dilTcrent  kinds  of  material  arc  used, 
one  of  which  contains  a  larger  proportion  of  bituminous 
matter  than  the  other,  tliey  are  separately  healed  to 
different  temperatures  and  when  one  of  them  is  in  the 
semi. plastic  condition,  they  are  mixed  together  and 
briquetted.— W.  H.  ('. 

Fuel,   artificial ;    Manufacture  of -.     The   Calor   Co., 

Ltd.  Fr.  Pat.  393.218.  Au2.  II.  1908.  Under  Int. 
Con  v.,  Feb.  f>,  1908. 

Briquettes  are  prepared  from  powdered  coal,  lignite, 
etc..  with  the  aid  of  chlorinated  liquid  hydrocarbons  as 
binding  agent.  'I'he  binding  agent  is  prepared  by  treating 
.suitable  liquid  liy<lrocarbons,  e.g..  coal  tar.  with  bleaching 
powder,  with  or  without  subsequent  addition  of  lime,  or 
with  sulphur  chloride  or  chlorine  gas.  with  subsccpient 
addition  of  lime. — A.  iS. 

Alcohol  ;  Denatured,  for  use  in  niolor-car.^  and  -hofil^ 
and  other  internal  eomhustion  engines  and  for  lighting 
and  heating.  ,1.  Novel.  First  Addition,  dated  .luly  2.1, 
1908.  to  Fr.  Pat.  380.310.  Julv  27.  1907  (this  .)..  ioOS, 
14;. 

.\l,COH0l.  is  distilled  in  presence  of  acid  (e.g..  20  per  cent,  of 
sulphuric  acid),  to  which  may  t)o  added  ether  or  acetone 
as  carburising  agents. — F.  C 

Ous ;     Manufacture   of  from    tar.   oil,   and  .liwilar 

snlistanees.  F.  G.  L.  Rincker  and  I.^  Wolter.  Fr  Pat 
393,114,  .luly  28.   1908. 

The  essential  feature  of  the  invention,  is  the  introduction 
of  steam  into  the  cas  generator,  after  the  introduction  of 
the  combustible  materials  on  to  a  Ix-d  of  glowing  fuel 
therein,  whereby  the  proportion  of  nitrogen  in  the  gas  is 
diminished  and  a  richer  pas,  containing  hydrogen,  is 
obtained.  The  fuel  (tar,  oil,  etc.)  and  steam  are  introduced 
at  the  upper  end,  and  thega.s  is  withdrawn  from  the  lower 
end  of  the  generator, — F.  ('. 


Gases  ;    Purifying  and  coolimj  hot  .     Soe.  Anon,  des 

Hants    Fourneaux,    Forges    et    Acieries    de    Pompev 
Fr.  Pat.  392.758.  Oct.  5.  1907. 

Hot  gases,  especially  those  from  blast-furnaces,  arc  pa.ssed 
through  an  apparatus  consisting  of  a  number  of  vertical 
tubes,  enclosed  by  concentric  jacket.s.  The  gases  pass 
through  the  jackets  and  outside  the  tubes,  through  which 
air  is  continuously  iias.sing  in  a  direction  opposite  to  that 
of  the  gases.  Entrained  moisture  is  thus  condensed,  and 
this  in  turn  assists  in  the  deposition  of  du.st  sus]. ended  in 
the  gaws. — C  J,  G. 

Incandescent  gas  mantles;    Manufacture  of  .     J.   T. 

Robin,     I'Jtrcatham,     from     ,S.     Salomon,      Hamburg. 

Germany.  Eng.  Pat.  25,057.  Nov.  19.  1907. 
TuE  collodioniscd  mantle  is  dipped  in  a  solution  similar 
to  the  impregnating  .solution  used  in  the  earlier  stages  of 
its  manufacture,  for  example,  a  25  to  .lO  per  cent,  solution 
of  thorium  nitrate  containing  a  small  )>erccntage  of 
cerium  nitrate.  When  tlie  mantle  ."o  treated  is  burnt 
olT.  the  nitrates  in  tlie  coating  are  converted  into  oxides  ; 
the  coating  mends  any  fractures  which  may  have  been 
formed  during  handling  or  transport. — A.  T.  K 

.4rr  lamp  electrode.  H.  S.  Hatfield  and  F.  M.  Lewis. 
Brighton,  England.      CS.  Pat.  904.532.  Nov.  24,  1908, 

Ay  electrofle  for  enclosed  arc  lamps  is  composed  of  carbon, 
calcium  Huoiide.  and  carborundum.  The  addition  of  the 
fluoride  and  carborundum  improves  the  steadiness  of  the 
light.  The  relative  )iroportions  of  the  calcium  fluoride 
and  carboiundum  are  as  8  :  5. — A.  T,  L. 

Retort  for  the  distillation  of  coal ;    Vertical .     H.  W. 

Woodall,  Wiml-orne.  and  A.  M.  Duckham,  Parkstone, 
Assignors  to  Isbell-Porter  Co.,  Newark.  N.J.  I'.S. 
Pat.  90(>..597,  Dec.  15.  1908. 

See  Eng.  Pat.  24,695  of  190(! ;  this  J.,  1907,  1271.— T.  F.  B. 

Gas    producing   apparatus.     (J.    Marconnet,    Paris.     U.S. 
Pat.   906.441.  Dec.   8.   1908. 

See  Fr.  Pat.  370,301  of  190(i ;  this  .1.,  1907.  310.— T.  F.  B. 

Gas  ;    Process  and  apparatus  for  the  production  of . 

W,   H.   Frost.     Fr.    Pat.   393,044,  Aug.   8,    1908. 

See  U.S.  Pat.s.  900,010  and  900,011  of  1908;  this  J., 
1908,  10.52.— T.  F.  B. 

Blast    furnace,    generator,    and   other    gases ;     Centrifugal 

ap/mratus  for  jiurifying .     A.  J.  Dudgeon,  London. 

From  Soc.  Anon.  .Tohn  Cockerill,  Seraing,  Belgium. 
Eng.  Pat.  13.563,  June  25.  1908. 

SEEFr.  Pal.  391,201  of  1908;  thisJ..  1908,  1104.— T.  F.  B. 

Incandescent  mantles  ;  Methttd  of  producing .     British 

Cerofirm  Co.,  Ltd.,  London.  From  Ccrofirm  Oca.. 
Berlin.     Eng.  Pat.  2240.  .Jan.  31.  liK)8. 

See  Fr.  Pat.  .386,549  of  1908  :  this  J.,  1908.  742.— T.  F.  B. 

^Metallic  filaments]  Plastic  mass  from  tungsten  compounds  ; 

Manufacture   of   a    .      .Siemens    und    Halske    .A..G.. 

Berlin.      Eng.  Pal.    11.710.  Mav  29.   1908.      Under  Int. 

Conv.,    Aug.    3,    1907.     Addition   to   Enc.    Pat.    16,489 

of  1907. 
See  Second  Addition  to  Fr.    Pat.   378.743  of   1907  :    this 
J..    1!K)8.    1104.— T.  F.  B. 

Metallic  filaments  ;    Method  of  removing  carbon  from  . 

W.  von  Bolton.  Charloltenburg.  A.ssignor  to  Siemens 
und  Halske  A.-G.,  Berlin.  I'.S.  I'at.  iK).5.402.  Dec.  1, 
1908. 

See  Eng.  Put.  1 1,.524  of  19f»8  :  this  J..  1908,  849.— T.  F.  B. 

Arc-light  electrode.  B.  Monasch.  Berlin,  Assignor  to 
General  Electric  Co.,  New  York.  U.S.  I'at.  905„557, 
Dec.  1,  1908. 

See  Eng.  Pat.  20,330  of  1905  :  this  J..  1906,  747,— T.  F.  B. 
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III.— DESTRUCTIVE     DISTILLATION, 
TAR     PRODUCTS,     PETROLEUM, 
AND    MINERAL    WAXES. 

JJeiiziite     [pelrohinn     spirit]  ;       Commercial .     M. 

Rakusin,     Caoutchouc     et     Gutta-Peroha,      1908,     5, 

2504—2512. 
The  author  describes  briefly  the  manufacture,  properties, 
aijplications,    and    methods   of   storing   and    transporting 
commercial  benzine. 

ViscosUy    numbers    [Enyler)    and    gashing    and    hurning 
points  in  oil  mixtures  ;    A  comparison  of  the  calctilaicd 

and  determined .     H.  C.  Sherman,  T.  T.  Gray,  and 

H.  A.  Hammei'schlag.     J.  Ind\istrial  and  Enn.  (')irui.. 
1009.  1,  13—17. 

It  was  found  that  in  mixtures  of  two  petroleum  hibri- 
cating  oils,  or  of  one  petroleum  oil  with  a  fatty  or  .spsrm 
i>il.  the  Engler  viscosity  numbers  and  the  flashing  and 
liuniing  points  were  always  lower  than  those  calculated 
from  the  percentages  of  the  constituents,  assuming 
those  ])roperties  to  be  additive  like  the  specific  gravity. 
.  The    difference    between    the    calculated    and    observed 

results,  increased  with  the  difference  in  properties  of  the 
two  constituents.  In  some  cases  the  difference  between 
the  two  results  was  greatest  in  the  case  of  the  mi.xture 
coutaining  equal  amoimts  of  the  two  constituents,  but 
in  general  the  difference  was  greatest  when  the  mixture 
contained  the  least  amounts  of  the  lighter  or  low-test 
oil.^J.  H.  ,1. 


Methyl    alcohol ;    Dehydration    of     commercial 
Gyr.     See  XX. 

Patents. 
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Tar ;    Distillation  of .       T.    Wilton,    Beckton,   and 

(i.  Wilton.  London.     Eng.  Pat.  20.910.  Dec.  5.  1<)()7. 

Tar  is  freed  from  water,  before  distillation  in  pot  stills. 
by  heating  to  about  130"  C.  under  a  pressure  of  30  lb. 
])er  s({.  in.,  and  then  reducing  the  pressure  so  that  the 
water  is  liberated  as  steam  without  liberating  the  main 
volatile  constituents  of  the  tar.  The  process  is  carried 
out  by  forcing  the  tar  through  a  heated  coil,  from  which 
it  is  delivered  in  a  thin  stream  into  a  chamber  at  a 
lower  pressure.  The  steam  and  vapom'  are  condensed  to 
recover  the  light  oils,  and  the  tar  is  fed  into  the  stills. 

—A.  T.  L. 

Peal  ;  Combustion  of jar  the  manu/acturc  of  ammonium 

mdphate.  E.  Droraain.  Fr.  Pat.  392,979,  Oct.  12, 
1907. 
Flue.s,  such  as  simple  trenches  covered  with  iron  plates, 
are  constructed  in  the  ])eat-bog  itself  or  its  immediate 
vicinity,  and  in  these  the  peat  i.s  burned.  The  flues 
extend  to  the  ammonia-recovery  plant,  and  artificial 
draught  may  be  necessary  if  the  distance  be  great  ; 
they  are  pai'kcd   with   "dry"  jieat  nvcrlai<l  by  wet   peai. 

—P.   SODN. 

Rust- preventing  and  lubricating  agent  [from  mineral  oils]  ; 

Preparation    of    a .     F.    W.     Klever.     Oer.    Pat. 

204,90().  April  4,  1900.  Addition  to  Ger.  Pat.  174.900 
(see  Eng.  Pat.  27,254  of  1905;  this  J.,  1907,  80.) 
By  means  of  the  alkali  salts  of  the  fatty  acids  of  castor, 
hemp,  palrji.  i'a]ic.  cottonseed,  sesame.  i»r  oliv*'  oils  or  of 
resin  arids.  and  alcohols  of  high  boiling  point,  emulsions 
can  be  prepared  from  petroleuiu  illuminating  oils  or  any 
other  mineral  oils  of  higher  densitj-,  by  the  process 
described  in  the  main  patent. — A.  S. 

Petroleum    and    other    liquids    capable    of    colatiiisation  ; 

Rectification    and    fractional   separation,   of   crude . 

E.  Guillaume,  Paris.     Eng.  Pat.  15,21)7,  .July  IS,  1908. 
SEEFr.  Pat.  390,119  of  1907  ;  this  J..  1908.  ini.-j,- T.  F.  B. 

Powders,  tablets,  etc.,  completely  soluble  in  water  ;    Prepa- 
ration of containing  substances  originally  insoluble. 

Fr.    Pat.    392,478.     See   XX. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Patents. 

Halogen    indigo    derivatives ;    Manufacture    of .     O. 

Imray,  Loudon.  From  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hoechst  a/Main,  Germany.  Eng. 
Pats.  25.513,  Nov.  18,  1907,  and  20,276,  Nov.  27, 
1907. 

By  treating  dihalogen-indigos  with  an  excess  of  bromine 
in  the  cold  or  whilst  gently  heating,  greenish- black, 
highl}'  broniinated  products  are  formed,  which,  when 
'  treated  with  hydrogen  bromide  or  agents  capable  of 
eliminating  bromine,  become  blue,  yielding  dyestuffs 
MliiiOi  dye  greener  and  clea,rer  shades  than  the  parent 
dyestuffs.  Example  :  If  dibromo-indigo  be  stirred  with 
4  times  its  weight  of  bromine,  a  greenish-black  product 
is  formed.  On  heating  10  parts  of  this  product  with 
10  parts  of  .sodium  hydrosulphite  of  80  per  cent,  strength 
while  suspended  in  water  to  which  sodium  carbonate  or 
ammonia  has  been  added,  a  grey-greenish  leuco-product 
is  formed  which  may  be  filtered  and  stirred  with  water 
or  molasses  to  form  a  commercial  paste. — P.  F.  C. 

Brorninated,      halogenised      indigos ;       Manufacture      of 

highly .     0.    Imray,    London.     From    Farbwerke 

vorm.  Meister,  Lucius,  und  Briining,  Hoechst  a/Main, 
Germany.  Eng.  Pats.  25,514,  Nov.  18,  1907,  and 
26,275,  Nov.  27,  1907. 
By  stirring  dibromo-indigo  with  concentrated  sulphuric 
acid,  whereby  the  suphate  of  dibromo-indigo  is  formed, 
and  then  treating  the  mixture  with  an  excess  of  bromine 
at  the  ordinary  temperature  or  while  gently  heating, 
|)roducts  are  obtained,  whicli,  on  pouring  into  an  iced 
bisulphite  solution  become  blue  and  yield  highly  bromin- 
ated  indigo.  The  resulting  dyestuff  dissolves  in  concen- 
trated sulphuric  acid  with  a  blue  colour  and  dyes  in  the 
vat  a  clearer  and  greener  blue  than  that  obtained  with 
dibromo-indigo.  A  similar  product  is  obtained  by  using 
a  dichloro- indigo  or  a  chlorobromo-indigo  as  the  starting 
point.  Example:  One  part  of  dibromo-indigo  is  slowly 
introduced,  with  stirring,  into  4  parts  of  conci-ntrated 
sulphuric  acid  of  00"  B.  After  stamling  for  some  time, 
1-5  parts  of  bromine  are  added  to  the  cooled  and  well 
stirred  mixture.  The  temperature  is  next  raised  to  about 
45"  C.  for  some  hours.  Stirring  is  continued  for  a  time 
at  the  ordinary  temperatme  and  the  whole  mixture  is 
then  ])Oured  on  to  a  mixture  of  ice  and  bisulphite,  filtered, 
and  washed.  These  highly  broniinated  jiroducts  may 
also  be  made  directly  from  indigo  by  stirring  it  at  as  low 
a  temperature  as  possible  with  concentrated  sulphuric, 
acid  of  about  85 — 99  per  cent,  and  then  brominating 
with  an  excess  of  bromine,  first  in  the  cold  and  finally  while 
gently  heating.— P.  F.  (_'. 

I'entahromo-indigo :      Manufacture    of .     Farbwerke 

vorm.  Meister.  Lucius,  und  I'.riiuing.  Fr.  Pat.  392,038, 
,lune  29,  1908. 
Pentabrumo-indioo  can  be  prepared  by  healing  indigo 
or  one  of  its  bromine  derivatives  with  an  excess  of  bromine, 
preferably  in  the  Jiresence  of  a  halogen  carrier  and  with 
or  withoiit  the  addition  of  suli)huric  acid.  Example  1  : 
21  parts  of  dibromo-indigo  arc  added  to  180  jiarfs  of 
bromine  in  which  1—2  parts  of  iodine  are  dissolved,  the 
lemperatme  being  kept  low  dining  the  mixing.  The 
mixture  is  then  heated  for  .some  hours  at  80°  V.  under 
pressure.  The  excess  of  bromine  is  next  rcmoveil  and  the 
product  is  heated  with  a  solution  of  .sodium  bisulphite, 
filtered,  and  washed  «ith  warm  water.  Example  2: 
42  i)arts  of  dibromo-indigo  are  stirred  with  252  parts  of 
sulphuric  acid  of  06"  B.  150  Jiarts  of  bromine,  in  which 
2  parts  of  iodine  are  dissolved,  arc  then  added  to  the  well- 
cooled  mixture  and  the  whole  is  heated  to  a  temperature 
of  70—80°  C.  for  some  hours  in  an  apparatus  provided 
with  a  reflux  condenser.  The  excess  of  bromine  is  next 
removed  and  the  residue  is  (jourcd  on  to  a  mixture  of  ico 
and   bisulphite,    (iltcrcl    nnd    w.ishcd.     The   pcntabromo- 

c 


18 


Cl.  IV.— COLOUKIXti  MAriEliS  AND  DYESTUFFS. 


[Jao.  15,  lUUtf. 


indigo  obtained  by  these  methods  dyes  shades  which  are 
greener  than  those  obtained  with  the  pniont  (lyestiiff, 
especially  when  viewed  in  aitiHcial  light. — I*.  F.  C. 

Indigu    White :     Process    of    transforming and    its 

subalilulril  prndurtx  into  bromodcrimlives  cont'iinimj 
bromine  which  is  raidih/  eliminated,  and  maiin/aclure 
of  bromine  stdtstitntion  products  from  these  deriintivcs. 
Farhw.  vorm.  Mristor,  Lucius,  und  Kriining.  Fr.  Pat. 
3!!3.27!t,  Aug.  I.'?.  I'.IOS.  I'ndcr  Int.  Coiiv..  Ang.  30. 
1907. 
When'  Indigo  White  or  its  mono-  or  di-hnlogcn  or  diniethvl 
substitution  derivatives  are  treated  with  bromine  in  the 
presence  or  abiwnce  of  a  solvent  and  the  mixture  heated, 
greenish-black  conipoimds  are  obtained  containing  a 
large  amount  of  bromine,  of  which  a  part  can  readily  be 
eliminated  by  heating  the  substances  in  a  cuiTcnt  of  air, 
->T  in  a  suitable  liquid,  or  by  treatment  with  hisuli>hites.  etc. 
In  this  way  dyestuffs  are  j)rodnced  with  a  high  content 
of  bromine  and  dyeing  cotton  in  the  vat  in  clear  blue 
shades.  Example  1  :  100  jiarts  of  bromine  are  added 
to  a  mixture  of  20  parts  of  Indigo  White  and  a  small 
<|uantify  of  carbon  tetrachloride,  and  the  whole  is  then 
digested  for  .some  time  at  60 — 120°  ('.,  preferably  under 
a  slight  pressure.  A  catalyst  such  as  iodine  may  also 
be  added.  The  product  is  freed  from  excess  of  bromine 
by  adding  carbon  tetrachloride  and  is  immediately  con- 
verted into  the  new  dyestufT  by  boiling  this  mixture 
with  sodium  bisulphite  equal  to  ten  times  the  weight 
of  the  black  intermediate  product.  The  dyestutf  gives 
git'enish-bluc  shades  on  cotton.  Kxam])le  2  :  Dibroino- 
indigo  White  is  treated  in  the  .si me  way  and  yields  a 
dyestutf  similar  to  that  produced  fiom  the  imsubstituted 
compound. — J.  C.  C, 

Indiijo    C'ffnintfinds  :     Munitjtteture    oj    new .      i*.    A, 

Nowton,  I^ondon,  From  FarlxMifabr,  vorm,  F,  Haycr 
und  Co,,  EllK'rfeld,  (Icrmanv.  Eng.  I'at.  4423,  Feb.  27, 
1908, 
New  tri-  and  tctra-bromoderivatives  of  Indigo  arc 
obtained  by  treating  Indigo  or  chloroderivatives  of  Indigo 
with  bromine  in  the  presence  of  concentrated  suljihuric 
acid.  The  new  dyestuffs  are  gi-eener  and  more  soluble 
in  organic  solvents  than  those  described  in  Eng.  Pats. 
5122  and  10,32ti  of  1007  (this  ,1.,  lOO.S,  71  and  I5t>). 
Example:  lO  parts  of  finely  i>owdeivd  Indigo  are  mixed 
with  2,tO  parts  of  well  cooled  concentrated  sulphuric  acid, 
20  parts  of  bromine  are  gradually  added,  and  after  two 
honi-s  the  mixture  is  slowly  heated  to  40°  C.  and  kept  at 
that  tem)ienitui-e  for  12  hours.  (»n  pouring  into  water, 
tetnibromoindigo  separttes.  For  the  preparation  of 
tribromoindigo,  14  parts  of  bromine  are  used,  the  mi.vtnre 
Ix-ing  heated  to  ,30°  ('.  for  3  hours.  The  shades  prinluced 
by  both  derivatives  an'  similar,  but  the  dyeings  from 
tribromoindigo  turn  white  with  c<mcentnitcd  nitric  acid, 
whilst  those  from  tetrabromoindigo  resist  the  action  of 
the  acid  fairly  well.— ,T,  C,  C, 

Oattocynnines :      Mnnnfdclnre     of    condensation     products 

of  ■ n-ilh  ammonia.     Farbwerke  vorm.   1..    Durand. 

Huguenin,  und  Co..  lluningen,  (iermanv.  Eng.  Pat, 
12,tl67.  .lune  ,3,  liKiK.  I'nder  Int.  t'<.nv.,".rune  3,  1<I(I7. 
Additicm  to  Eng.  Pat.  ir>,l3S  of  I0(i7  (s.c  Kr.  Pat 
378.923:    this  J„  1907,  1I!I4). 

CoN-DENS.\TIiiN  products  of  galhttviinines  with  ammonia 
are  oblaineil  by  heating  a  gallmyanine  derived  from 
gallamic  a<id  with  ammonia  in  the  pn-sence  of  an  aromatic 
nitrohydro<arbon.  Example:  .\  mixture  of  (iO  litres 
of  alcohol,  30  kilos,  of  a  gallocyanine  derived  from  gallamic 
acid,  such  as  the  conden.sation  product  from  nitrosodi- 
ethylaniline  and  gallamic  acid,  and  ,'>  kilos,  of  dinitro- 
benzene  arc  heated  with  lIKl  litres  of  an  alcoholic  solution 
of  ammonia  containing  1,")  kilos,  of  ammonia  in  an  auto- 
clave to  110  -130°  C,  until  a  siimplc  di.s.solves  in  sul])huric 
acid  to  a  brown  solution.  The  exces,s  of  ammonia  and 
part  of  the  alcohol  are  distilled  off,  the  mass  cooled, 
filtered,  washed  with  alcohol,  and  dried.  The  product 
is  best  applied  in  the  form  of  its  leucodcrivative.  The 
dyestuffs  obt.iined  in  this  way  dye  chromemnrd.inted 
wool  in  greenishbhie  tints. — J,  C,  C, 


Triaminobenzene  derivotitvs  and  dyestHfja  of  the  Safranine 

series  ;    Production  of ,      Badische  Anilin  mid  .Soda 

Fabrik.  Fr.  Pat.  302,8!KI,  Aug.  I,  lims.  Vndcr  Int, 
Conv..  Dec,  19,  1907,  and  ,Ian.  II,  liM)8, 

Derivatives  of  1:2:  4-triamiuobenzene-o-sulphonic  acid 
of  the  tyiie,  S()3H.('eH.^(.\H.j)(.\HK,|(.\K„Rj)  (R,= 
a  simple  or  substituted  acyl.  alkyl,  or  aryl  i-adical,  K.j 
and  R3  =  hydrogcn  atoms  or  simi>le  or  substituted  identical 
or  different,  acyl,  alkyl,  or  aryl  radicals)  by  treating 
I-iiitro-2  ;  4-tlichlorobenzene-.j-sulphonic  acid  with  the 
corresponiling  amines  and  reducing  the  nitro-group. 
The  two  chlorine  atoms  can  l>e  replaced  by  tlitfercnt  amines 
because  the  atom  in  the  ortho  position  to  the  nitrogroul> 
is  first  attacked  and  the  other  chlorine  atom  is  only 
removed  by  prolonging  the  action  or  employing  a  higher 
temperature.  By  condensing  thes<'  acids  with  a  simple 
or  substituted  aromatic  monoamine  (with  a  fi-ee  para- 
position),  indamines  are  formed  which  on  oxidation  fiii-nish 
the  corresponding  sjifranines,  and  if  the  acids  are  heated 
with    ;i;i-hydroxynaphthoquinoneimines     of     the      tyl>e, 

0  :  Ci|)H5(OH)  :  .\1<4,  corresponding  naphthosafranines 
are  produced.  The  dyestuffs  obtained  in  this  way  vary 
from  red  to  greenish-blue  and  are  suitable  for  dyeing 
wool  and  silk.  Examples  are  given  describing  the  prepam- 
tion  and  condensation  of  l-amino-2  :  4-dianilinolienzcne- 
.)-sulphonic  acid  with  ethylbenzylanilinesulphonic  aiid, 
phenyl!  :  6- (  or  1  :  7  )  naphthylaminesulphonic  acid, 
2-hydroxy-l  :  4-naphtlioquinoueanil-4'-,  -ti-  and  S-sul- 
phonic  acids,  and  2-hydroxy-l  :  4-naphthoquinone-4'- 
aniinoanil-3'-sulphonic  acid,  of  l-amino-2-sulphanilino- 
4-;)-acetylaminoanilinobenzene-.")-sul|)honic  acid  with  ethyl- 
benzylanilinesulphonic acid    and  diethylmetanilic  acid,  of 

1  :  4-diamino-2-anilinobenzene-.">-,sidphonic  acid  with  ethyl- 
benzylanilinesulphonic acid  and  2hydroxy-l  :  4-naphtlio- 
quinoneanil-4'-sulphonic  acid,  and  of  l-aniino-2-sulph- 
anilino-4-anilinolK'nzene-5-sulphonic  acid  with  diethyl- 
metanilic acid. — J.  C.  C, 

Monoazo-dyesluft ;     Manufacture    of    a r<i/»Afc    of 

being  applied  as  a  bluish-red  piijment.  K.  Merz.  Fr. 
Pat.  392,914,  Aug,  3,  1908;  L'l'ider  Int.  Conv.,  Aug,  3, 
1907, 
The  monoazo-dyestuti  pre]iared  by  combining  diazotised 
2-naphthylaniine-S-sulplionic  acid  with  2iiaphthol-3- 
carboxylic  acid  in  alkaline  solution  gives,  when  trans- 
formed into  the  barium  or  calcium  salt,  a  bluish-red  or 
Boi-deaux  pigment  respectively,  which  is  very  fast  to  light 
and  pos-sesses  good  covering  |iowcr, — ,1,  C,  C, 

Colouring  matters  of  the  anthracene  series  ;    Manufacture 

of    ,     J.    V,    John.son,    Ixindon.     From    Badische 

Anilin  und  Soda  Fabrik.  l.udwigsliafen  on  Rhine, 
Germany,     Eng.  Pat.  27,1S7,  Dec  9.  1!HI7, 

See  Fr,  Pat,  384,471  of  l!Ki7  ;  this  ,J.,  I90S,  422.— T.  F.  R. 

Anthracene  dytnluff  and  process  ol  makimj  Kome.  (). 
Bally.  Mannheim,  and  H.  Wolff,  Assicnors  to  Badische 
Anilin  iind  .Soda  Fabrik,  I.udwigshafen  on  Rhine, 
Germany.     T.S,  Pal.  9(Hl,3i;7,  l>ec.  S,  I'.IOS. 

Sf.k  Addition  of  Oct.  I,  UMHi,  to  Fr.  Pat.  :»49,.'-.31  of  1904  ;     \ 
this  .J„   1!I(I7.  251,— T.  F.  B,  | 

Thioindigo    dyestuffs  ;      Manitiacture     of     nne     products 

from    .     (>.     Immy.     I/indoii.      From     Farbwerko 

vorm,  Meister,  l.ncius,  und  BriiniiiL',  Hoclist  on  .Maine, 
Oermany.      Eng,  Pat.  8381,  April  l.'i.  I!KI8. 

See  U.S,  Pat,  898,738  of  1908;  this  J.,  1908,  lOIT..— T.  F.  B, 

Indigo  while  preparations  suitable  for  fermentation  mts  ; 
Manafaclure  of  .  A,  Schmidt,  Assignor  to  Farb- 
werke vorm.  Meister,  Lucius,  und  Briiiiing,  Hoclwt  on 
Maine.  Cernmny.     CS.  Pat.  9lMi„3o7,  Dec.  8,  1908. 

Skk  Eng.  Pat.  4047  of  liKi.^. :   this  .1.,  I90H,  174.— T,  F,  B, 

O-Oripunnnazn  dystuli  and  process  nj  making  same.  W, 
Hcrzberg  and  d.  .Sjwngler,  As.sigiiors  to  .\cl.-Ge.-.  f. 
Anilinfabr.,  Berlin.      CS,    Pat.  9<ll).421.  Dec.  8,  1908. 

See  Eng.  Pat.  2MI«of  IIXW;  this.I..  1907,  127.3.— T,  F.  B.  j 
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Monoazo  di/estuff ;    Yellow  .      W.   Herzberg,  Berlin, 

and  H.   Oster,  Charlottenbnrg.  Assignors  to  Act.-Ges. 
f.  Anilinfabr.,  Berlin.     U.S.  Pat.  006.422.  Dee.  8,  1908. 

See  Ger.  Pat.  202,016  of  1907;  this  J.,  190S,  1147.— T.  F.  B. 

Sfdphide  dyestufjs  ;   Procexs  for  the  production  of  new . 

Aot.-Gcs.  f.  Anilinfabr.     Fr.  Pat.  393.187,  Oct.  18,  1907. 
See  Eng.  Pat.  2i2,967  of  1907  ;  this  .T,.  I'JOS.  1055.— T.  ¥.  B. 

Pigments :    ProdnHion   of   colourinrj   matters   suitable    Inr 
Fr.  Pat.  392,859.     See  XlllA. 


v.— PREPARING,    BLEACHING,     DYEING, 
PRINTING,      AND      FINISHING      TEXTILES 
YARNS,    AND    FIBRES. 

Artifkial   silk    industr// ;    Proijreis   of   the .     W.    P. 

Dreaper  and  J.  G.  Davis.  .J.  Soc.  Dvers  and  f'ol.,  1908, 

24,  204—297. 
The  world's  outpnt  of  artificial  silk  is  now  about  5,000 
ton.s  per  annum.  In  1906  it  was  8  tons  per  day  as  against 
14  tons  per  day  at  jiresent.  Two  new  companies  have 
been  registered  in  this  country  to  produce  artificial  silk, 
"  Thiele  "  and  "  Glauzstoff  "  artificial  silks  respectively. 
The  English  output  is  estimated  at  270  tons  per  annum. 
Both  the  Tliiele  and  Glanzstotf  |irocesses  dispense  with  the 
use  of  giincotton  and  its  solvents.  It  appears  that  the 
profits  on  the  manufacture  of  nitrocellulose-silk  have 
decreased,  whilst  those  of  companies  working  otlier 
processes  have  mostly  increased,  and  in  spite  of  its  brilli- 
ance the  gmicotton  product  is  ap))arpntly  being  slowly 
displaced  by  those  prepared  directly  from  cotton.  There 
is  notliing  to  show  tliat  the  acetoceliulose  product  has 
))eori  lirought  witliin  the  range  of  commercial  production. 
It  appears  to  have  the  defect  tliat  the  fibre  tends  to 
crystallise,  with  consequent  breaking  of  the  filament. 
The  viscose  factory  at  Coventry  has  made  substantial 
progress  and  the  use  of  the  |)roduct  is  increasing.  It 
is  sup|)lied  in  sizes  of  120  deniers  and  u))wards  ;  as  now 
manufactured  it  does  not  become  yellow  on  keeping,  and 
an  e.\tended  output  is  couteni|)lated.  Tliere  will  ])robably 
he  a  steady  growth  of  tlie  iiuliistry  during  the  next  few 
years,  and  the  production  of  yarns  down  to  30  deniers  by 
the  ■■  Thiele "  process  will  be  commercially  possible. 
During  the  pa.st  year  the  defects  of  decreased  strength 
and  elasticity  on  wetting  have  been  favourably  moditied, 
whilst  the  brigiitness  of  tiie  product  is  as  great  as 
previously.  The  individual  fibres  of  boiled-olf  Thiele  silk 
of  22  deniers  are  as  fine  as  those  of  the  natural  product. 

— E.  F. 

Chroming  of  wool.     C.   Gavard.     Farber-Zeit.,    1908,   19, 
345—357. 

Comparative  e.vperiments  with  ten  different  chrome 
dyestuffs  showed  that  good  results  are  obtained  by  u.siiig 
much  snialler  jiroportions  of  bichromate  for  mordanting  or 
for  after-chroming  than  JJrc  ri'C()nimcndc<l  in  the  recif)es 
supplie<l  by  the  nuikcrs  of  the  dyestuffs.  In  gcnc-ral  it  is 
advantageous  to  use  formic-  ,icid  in  place  of  larlar  in 
mordanting,  and  also  to  add  foriuic  acid  tu  the  bichromate 
solution  used  for  after-chroming.  The  detailed  results  of 
the  author  are  given  in  a  series  of  tables. — A.  S. 

Dyeing  and  cleaning  [ttxiile  fabrics^  ;  Recent  improvements 

in .     P.  J.  Farrell.     J.  Soc.  Dyers  and  Col..  1908, 

24,  289—294. 

Thk  proi'css  of  dry  ch^aning  consists  in  treating  the* 
articles  to  be  cleaned  with  benzine  or  solvent  na|ilitha, 
with  the  addition  of  "  benzine  soaps,"  in  a  cylindrical 
washing  machine.  *'  Benzine  soaps  "  are  almost  anh.y- 
drous  metallic  oleates.  The  articles  are  then  rinsed  in 
benzine  or  solvent  naphtha  free  from  soap,  centrifuged. 
and  dried  in  a  steam-heated  chamber.  In  order  to  avoid 
loss  of  the  volatile  solvent  and  danger  of  fire,  many 
devic;es  have  been  proposed  for  i-omhu-ting  all  these 
operations  in  a  closed  circuit,  but  this  has  only  been  done 
with  success  during  the  last  few  years.  Fire  risks  in  dry 
cleaning  establishraent.s  have  greatly  decreased  owing  to 


the  adoption  of  precautions,  among  which  are : — The 
general  use  of  soluble  oleates  except  in  the  final  rinsings  ; 
these  convert  the  benzine  into  an  electrical  conductor  and 
so  prevent  sparks  due  to  friction  ;  the  earthing  of  all 
machines,  the  employment  of  appliances  to  prevent  flames 
from  passing  down  pipes  to  the  storage  tanks,  the  fitting 
of  readily  fusible  units  in  the  chains  holding  the  counter- 
balance weights  of  machine  lida,  so  rendering  the  latter 
self-shutting  in  case  of  fire,  and  the  use  of  asbestos  blankets 
to  extinguish  small  fires.  Tlie  use  of  closed  circuits  is 
better  for  employees,  as  the  toxic  effects  of  benzine  vapom: 
are  thus  avoided.  In  the  wet  cleaning  process,  amylolytic 
enzymes  have  largely  come  into  use  for  removing  the  old 
dressing  from  fabrics.  These  extracts,  of  which  "  Dias- 
tofor  "  is  a  typical  preparation,  convert  the  starch  into 
sugar  and  also  have  a  distinct  solvent  action  on  other 
impurities,  so  that  much  less  soap  is  ref]uired  than  would 
othcr%vise  be  the  case.  Many  of  the  soluble  starches  now 
on  the  market  avoid  the  necessity  of  starching  twice  to 
obtain  the  required  degree  of  stiffness  for  very  stiff  goods. 
In  modern  methods  of  preparing  soluble  starch  a  minimum 
of  acid  (sulphm-ic  is  said  to  be  best)  is  used,  and  is  not 
removed,  though  it  may  be  neutralised  by  the  addition 
of  borax,  alkali  acetate,  or  alkali.  The  electrolytic 
])roduction  of  hypochlorite  on  the  small  scale  from  salt 
solutions  is  now  practically  utilised.  The  cost  of  available 
chlorine  need  not  exceed  one-third  of  a  penny  per  gallon 
of  liquor  containing  3  grms.  of  available  chlorine  per 
litre.  Sodium  perborate  has  also  been  recently  introduced, 
and  may  supersede  hydrogen  peroxide,  which  is  expensive 
and  unstable.  The  perborate  is  used  as  a  bleaching 
agent  in  the  same  way  as  hydrogen  peroxide.  The  stable 
hydrosulphites  are  iLseful  in  wet  cleaning,  especially 
for  flannels.  Titanous  chloride  is  useful  in  clearing 
coloured  goods  {e.g.,  fabrics  with  coloiired  embroidery) 
in  which  the  colour  has  bled  into  the  white.  A  super- 
fatted sulphonated  castor  oil  soap  ("  Tetrapol  "),  mixed 
with  carbon  tetrachloride,  is  said  to  have  a  high  effici- 
ency as  a  solvent  of  grease  and  does  not  alfect  the  most 
delicate  colours.  It  does  not  foi'm  insoluble  calcium 
soaps,  and  can  therefore  be  used  with  hard  water.  In 
tlyeing.  the  increase  in  the  range  of  direct  <-otton  coloufs 
yielding  uniform  shades  on  cotton,  wool  and  silk,  has 
proved  of  much  service,  as  have  also  the  many  improved 
methods  of  stripping,  such  as  the  use  of  stable  hydro- 
sulphites.  Nitric  acid  and  chromic  acid,  which  were 
formerly  iised  for  stripping  woollen  goods,  left  a  yellow 
or  yellowish-brown  ground.  By  the  use  of  hydrosulphites, 
a  pale  ground  is  obtained  on  which  almost  any  shade  can 
be  dyed.  Stiffening  agents  are  often  necessary,  which  will 
give  the  re((uired  finish  to  the  lining  and  at  the  same  time 
will  not  affect  the  colour  of  the  face  fabric.  Starcli  shows 
11])  on  wool ;  and  gelatin,  thoiigh  in  some  cases  the  only 
satisfactory  tlressing,  is  expensive,  and  may  often  be 
replaced  by  "  Feculose,"  which  is  an  acetylated  starch 
product.  Formic  acid  is  of  u.se  in  garment-dyeing  owing 
to  the  increa.sed  ])enetration  obtained  with  it.  It  is 
now  as  cheap  as  the  less  satisfactory  acetic  acid. — E.  F. 


.\ll:itli.rrffnlo.'ie  ;  Cnustifiifion  of  — 
Patent.s. 


O.  ^Miller.    Sef  XIX. 


Soda-lye  ;    Proce.'^s  and  apparalns  for  remonng hy 

means  of  steam,  from  fabrics  satnraled  with  said  lye  for 

piirpo.ii'.^     of     mercrriiatiov.     ().      Venter,     Chemnitz, 

(iermanv.     Eng.   Pat.  202,  Jan.  3.   lOltS.     Addition  to 

lOng.  Pat.  15,352  of  1907  (this  J.,  1007.  1275). 

The  fabric  is  sprinkled  with  a  dilute  soda-lye  coming  from 

that  compartment  of  the  washing  machine  which  contains 

the  strongest  washings,  and  is  subsequently  exposed  to 

the  action  of  steam  as  described  in  the  main  patent. 

—P.  F.  C. 

Dyeing  fabrics  in  the  open  mdlh  ;  Apftiiralus  for .     A. 

Duverger  and  A.  Henrion.     Fr.  Pat.  392,693,  July  25, 

1908. 
Inside  an  apparatus  for  dyeing  fabrics  in  the  open  width, 
and  below  the  working  level  of  the  dye.liquor,  a  tube  is 
arranged   which   is  connected   with   an  aspirator   and   is 
provided   with   an  opening  or  a  number  of  openings  of 
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(Jan.  15,  1901). 


variable  size.  "i^These  openings  are  so  arranged  tliat  when 

the  fabric  is  travellinp;  through  the  dye-liqiior  from  one   I 
roller  to  another,  dyfliquor  is  asi>irate<i  through  thr  cloth 
into  the  interior  of  the  tube,  this  liquor  being  eventually 
returned  into  the  vat.     In  this  way  thorough  jienetration 
of  tlie  fabric  by  tlie  dye. liquor  is  ensured.  —  I*.  F.  ('. 

Betting  process  by  pectic  aerobic  microbes  in  a  gas  current  ; 

Industrial     microbiological     neget/il .     G.     Rossi, 

Portici,  Italy.     Eng.  Pat.  6532,  March  24,  1908.  | 

See  Fr.  Pat.  388,651  of  1908  ;  this  J.,  1908,  977.— T.  F.  B.   | 

Setting  and  ungumming  oj  all  textile  plants  ;    Process  jot   \ 

chemically .     A.  Blachon  and  J.  Peretnicro,  Paris. 

U.S.  Pat.  906,039,  Dec.  1,  1908. 

See  Eng.  Pat.  10,142  of  1906  ;  this  J.,  1907,  819.— T.  F.  B. 

lyycing  cotton  and  other  tcgctalilc  fibres  leilh  Alizarin  Red 
and  other  alizarin  dyes.  A,  Koblisehke.  Reichenbach, 
Sile-sia.     Eng.  Pat.  26,414.  Nov.  29,  1907. 

See  Fr.  Pat.  384,479  of  1907  ;  this  J.,  1908,  445.— T.  F.  B. 

Tin    paste    residues ;     Conversion   of into   stannic 

chloride.     Fr.  Pat.  392,615.     -Sec  VII. 


VII.— ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC     ELEMENTS. 

Absolute  sulphuric  acid:  Us  preparation  jioin  nulphur 
trioxi'le  and  water ;  its  specific  electric  comluctivity 
and  that  of  more  dilute  acid.  I  Determination  of  the 
strength  of  strong  sulphuric  acid.]  D.  J[.  Lichtv. 
J.  Anier.  Chem.  Soc,  190S,  30.  1834— 184(i. 

By  repeated  distillation  over  )>hosphoric  o.xido  in  an 
apjiaratus  previously  e.\haust<?d  to  about  30  mm.,  .sulphur 
trioxide  has  been  ju-eij.ired  puiv  and  with  a  permanently 
low  melting  point  (iinpolymerised).  From  this  pure 
trioxide  and  water,  weighed  in  sealed  bullis  and  cautiouslv 
mixed  in  stoichioiaetrical  proportions,  absolute  sulphuric 
acid  (H.jSOj)  has  been  olitained.  The  specilic  electric 
conductivity  of  this  acid  at  2rt  C.  is  0*011141  reciprocal  i>hni, 
and  the  conductivity  is  raised  by  the  addition  of  water  or 
of  the  fuming  acid,  even  in  traces.  Measurement  of  the 
specific  conductivity  is'found  to  be  the  most  accurate 
way  of  determining  the  strength  of  pure  acid  containing 
not  more  than  5  per  cent,  of  water,  and  a  tiible  of  conduc- 
tivities i.s  given.  By  the  addition  of  water  or  fuming 
acid  to  absolute  sulphurii'  acid,  its  freezing  jroint 
(10-43" — 10-45    C.)  is  depressi-d. — F.  SouN. 

Hudiam     bicurbonatc :      IHssociation     of .      Sourv. 

Compt.    rend..    19(IS.    147.    1296—1299. 

In  the  dissociation  of  sodium  bicarljonate,  not  ttnly  carbon 
dioxide  but  also  water  is  evolved  ;  and  as  there  arethei-e- 
fore  three  constituents  concerned,  there  must  be  four 
phases  if  the  system  is  lo  have  but  one  degix-c  of  freedom, 
or  show  a  fixed  tension  of  dis.-sociation  at  a  (ixe<l  tempera- 
ture. The  author  niixcd  27-54  grms.  of  the  dry 
bicarbonate  (which  if  completely  di.s.sociale(l  would  evolve 
3660  e.e.  of  carbon  dioxide  at  0  ('.  and  760  mm.)  with  .5-4 
grms.  of  water,  and  heated  to  lOO  t'.  The  tension,  I6(K)  mm., 
went  down  gradually  as  carbon  dioxidt*  was  removed, 
till  when  26(1  cr.  had  been  removed  it  reached  800  mm., 
at  whi<h  it  remain<-d  till  about  18(10  c.c.  had  been  renuived  : 
then  it  fell  again  lo  li.'ill  mm.  when  2."i6(l  c.c  had  iM'eii 
removed  and  was  constant  u)»  ti»  the  n^n)o\iil  of  3210  c.c. 
According  lo  the  author,  the  figures  point  to  the  formation 
of  3N'a2C()3,ll2C()3,41l2l>,  which  at  first  dis-solves  in  the 
water,  hut  lx.>gins  to  crystallise  from  the  saturated  solution 
and  form  a  second  solid  pha.se  when  the  jx-riod  of  <  onstant 
tension  iH-gin.s.  Complete  conversion  into  this,  and 
dis<ippca ranee  of  the  bicarbonate,  occurs  when  1830  c.c. 
of  carbon  dioxide  have  lx;en  evolved,  and  this  agrc-es  with 
the  position  of  the  end  of  the  jieriod  of  constant  tension. 
Xormal  carbonate  is  now  formed,  and  when  this  in  turn 
saturates  the  water  present,  and  forms  a  wcond  solid 
phase,  the  second  period  of  constancy  begins.— J.  T.  D. 


Ammonia ;     Syntheait   of   hy   means   of   peat.    H. 

Woltereck.     Compt.  rend.,  1908, 147,  1402—1403. 

The  author  has  continued  his  investigations  on  the 
synthesis  of  ammonia  by  means  of  jieat.  The  results  are 
shown  in  the  following  table  :  in  the  first  three  exiK-rinients. 
.50  grms.  of  peat  were  employed,  and  in  each  of  the  last 
two,  the  residue  from  the  pre<eding  experiment.  aft<r 
taking  2  grms.  for  the  determination  of  nitrogen,  and 
making  up  to  50  grms.  with  fresh  jK-at.  Kac\\  exjieriment 
extended  over  four  hours  at  450  ('..  air  saturated  with 
water  va|)our  at  80"  ('.  being  passe<l  through  at  the  rate  of 
14  litres  ])er  hour. 


Dry  peat  taken  . . . 
Dry  peat  cuuDuiDcd . 


S6-4 
21-4 


sa-4 

21-2 


Aminunia  produced 0-671 

Total  nitrouea  in   jioat    taken  0-820 

Nitrogen  in  residue 0-410 

XitroKen  in  anunonia  produced  '  0-470 

Total  nitroRen  recovered  ....  ,  0-8H0 
Excess  of  nitrogen   recovered 

over   that    present   in    peat  0080 


I  0-561 
0-820 
0-419 
;  U-4«-i 
10-881 


36-4 
21-4 

0-580 
0-820 
0-415 
0-481 
0-878 


S9-a 

19-0 

0-58; 
0  995 
0-572 
0-483 
1055 


41-6 
15-0 


I 


10-471 
1-047 
0-7;)  1 
0-38S 
II  111 


0001   '0-066     0080  |  007 


It  -will  be  noted  that  the  residue  contains  a  considerably 
larger  ])crcentage  of  nitrogen  than  the  original  peat  ; 
if  however  the  treatment  lie  continued  for  t>  hours  instead 
of  4  hours,  the  ])erx'entage  of  nitrogen  in  the  residue  i- 
Icss  than  in  the  original  peat.  The  author  is  endeavourini: 
to  ascertain  the  manner  in  which  the  nitrogen  is 
accumulated  in  the  jwat  during  the  earlier  stages  of  the 
process. — A.  .S. 

Colloidal  barium  sulphate.     E.  Feilmann.     Trans.  Faraday 
Soc..  Dec,   1908.     (.-Advance  proof.) 

B.\mrM  chloride  .solution  is  added  to  an  aqueous  solution 
of  sodium  sulphate  and  alkali-ca.scin.  The  colloidal 
barium  sulphate  is  precipitated  from  the  mixture  vrith 
acetic  acid,  washed  by  docantation  with  distilled  water, 
and  redissolvcd  in  very  dilute  alkali.  The  solution  »■> 
obtained  may  be  evaporated  lo  dryness,  and  then  yield^ 
a  translucent,  homy  solid,  soluble  in  water.  Thus  on 
adding  to  2.'!ll  c.c.  of  alkali-casein  solution,  first  2(tO  c.c. 
of  a  solution  <-ontaining  14-2  grms.  of  anhydrous  sodium 
sulphate,  and  then,  with  stirring,  lOO  c.< .  of  a  solution 
containing  24-.'>  grms.  of  bai-ium  chloride  crystals,  a  thick 
creamy  liquid  was  obtained  which,  when  treated  as 
described  above,  yielded  a  soluble  dry  product  containing 
56-7  per  cent,  of  barium  sulphate. — E.  F. 

Sulphur  dicliloride  :    Action   of ,   on    metjdtoiits  and 

metals.     P.     Nicolardot.      C<)mpt.     rend.,     l'.M)8,     147, 
1304—13(16. 

A.mom:  the  non-inelals,  sulphur  and  .selenium  dissoJM- 
readily  in  sulfihur  chloriile  even  in  the  cold.  Wind- 
phosphorus  also  dis.solves.  without  effervescence,  whil>l 
re<l  phosphorus,  which  also  dissolves,  causes  n  liveli 
effervescence,  .■\rsenic  is  but  slightly  attai-ked,  and  tin- 
action  ceases  without  the  substan.e  l>eing  dis.so|ved. 
but  antimony  dissolves  it'adily.  Carbon,  silicon,  and 
boron  ai-e  quite  uuafTecded.  .\mong  the  mcfals,  only  tin. 
aluminium,  mercury,  and  iron  are  attacked.  In  the 
case  of  iron,  ferrous  sulphide  and  chloride  are  both  foriuiHl, 
in  pro])ortions  depemling  on  the  quantity  of  siil)ihur 
chloride  present,  but  no  ferric  chloride  is  produced  in 
any  lase.— ,J.  T.  I). 


Chlorazide.    \\<'l.     V. 


l!.-ischig. 
419.V 


Her..    I'.XI.S,    41.    4I'.H 


On  mixing  together  solutions  of  molecular  proportions  of 
sodium  azide,  Xj.N'a,  and  .sodium  hy]>o<-hlorite.  no  n'action 
lakes  place,  but  if  the  mixture  be  acidified,  even  with  a 
weak  acid  such  as  acetic  acid  or  boric  acid,  it  becomes 
yellow,  and  a  colourles.s  gas,  having  an  odour  resembling 
that  of  hypochlotous  acid,  is  evolved.  This  gas  explmles 
Nnolently  in  contact  with  a  flame  or  a  glowing  splinter ; 
it  sometimes  also  explodes  spontaneously,  shattering 
the  containing  vessel,  even  when  not  cxiwsed  to  intense 
light.     It  is  somewhat  soluble  in  w  atcr  ;  it  is  also  absorbed 
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by  sodium  hydroxide  solution,  and  the  resulting  solution 
liberates  iodine  from  an  acidified  solution  of  potassium 
iodide.  In  this  reaction  1  mol.  of  hydrogen  chloride  and 
1  mol.  of  hydrogen  azide  are  formed  for  every  2  atoms  of 
iodine  liberated,  hence  it  is  concluded  that  the  explosive 
gas  is  chlorazide,  N3CI.  When  the  gas  is  absorbed  in 
sodium  hydroxide  solution,  sodium  azide  and  sodium 
hypochlorite  are  formed,  for  the  resulting  solution  gives 
with  silver  nitrate,  first  a  greyish-white  precipitate  of 
silver  azide  and  then  a  black  precipitate,  probably  basic 
silver  hypochlorite,  similar  to  that  given  by  an  alkaline 
solution  of  sodium  hypochlorite. — A.  S. 

Sodium  nitrate  statistics.^  Shipments,  consumption,  stocks, 
and  prices,  jrom  1906  to  1908.  W.  Montgomery  and  Co., 
London.     Dec.  31,  1908.     [T.R.] 


by  means  of  a  catalytic  agent  at  a  temperature  of  40'  C, 
as  described  in  the  main  patent. — F.  R. 

Chlorates ;      Purification    of .     R.     Gartenmeister. 

Fr.   Pat.   392,604,   Julv   24,    1908.     Under  Int.   Conv., 
Juno  27,  1908. 

Chlorates  manufactured  electro-ehemically  are  con- 
taminated by  an  impurity  which  renders  their  -use 
dangerous  (this  J.,  1908,  806).  By  prolonged  boiling  with 
about  the  calculated  amount  of  sufficiently  dilute  hydro- 
chloric acid,  this  impurity  is  destroyed,  no  appreciable 
quantity  of  chlorate  being  decomposed.  The  chlorine 
compounds  formed  may  be  removed  by  long  boiling, 
or  more  rapidly  by  adding  a  little  alcohol  or  other  suitable 
reducing  agent. — F.  SoDN. 


1907. 


1908. 


Shipments  from  South  American  Ports  to  all  parts  for  the  six  mouths  ending  Dec.  31st.. 

Ditto  do,  for  the  twelve  months  ending  31st  Dec 

Afloat  for  Europe  on  31st  Dec 

Stocks  in  U.K.  Ports  :— 


Tons 


Liverpool    Tons 

IjOndon 

Out  Ports , 


1906.   t 

7,500 
2,400 
7,100 


1907. 

7,200 
1,700 
5,100 


1908. 

23,500) 
3,400  ;■ 


Stocks  in  Continental  Ports  on  31st  Dee Tons 

Consumption  in  U.K.  for  the  six  months  ending  Dec.  31st „ 


Do.  in  Continent  do.  do. 

Do.  in  U.K.  for  the  twelve  months  do. 

Do.  in  Continent  do.  do. 

Do.  In  United  States     do,  do. 

Do,  in  other  Countries  do.  do. 

Do,  in  the  World  do,  do. 


Visible  supply  on  :)lst  Dec,  (including  the  quantity  afloat  for  Europe  and  Stocks  in  U.K. 

and  Continent)    ,, 

Price  on  Slst  Dec per  cwt. 


991,000 

1,700,000 

543,000 


17,000 


173,000 

37,000 

283,000 

108,000 

1,135,000 

355,000 

38,000 

1,636,000 

733,000 

ii/H 


887,000 

1,626,000 

493,000 


188,000 

37,000 

270,000 

112,000 

1,140,000 

350,000 

56,000 

1,658,000 

695.000 
11/3 


1,029,000 

1,993,000 

510,000 


47,000 


354,000 

42,000 

309,000 

104,000 

1,272,000 

309,000 

45,000 

1,730,000 

911,000 
9/7i 


Patents. 

Ammonia ;    Manujnclure  of .     F.   W.   Frerichs,   St, 

Louis,   Mo.     U.S.    Pat.   905,415,   Dec.    1,    1908. 

Ammonia  and  volatile  ammonium  compounds,  obtained 
by  the  distillation  of  ammoniacal  liquors,  are  combined 
with  acid  ammonium  sulphate,  and  the  normal  sulphate, 
thus  formed,  is  heated  so  as  to  give  ammonia  again  and  acid 
ammonium  sulphate  or  ammonium  pyrosulphate  to  be 
re-used  in  the  process.  When  ammonium  sulphate  con- 
tains nitrogenous  and  other  organic  carbon  compounds,  it 
may  be  purified  by  heating  the  impure  salt  in  a  blast  of  air 
to  such  a  temperature  that  the  volatile  carbon  compounds 
are  volatilised  or  oxidised  and  the  nitrogenous  compounds 
are  converted  into  ammonium  sulphate  by  reacting  witli 
the  sulphuric  acid  of  the  ammonium  salt. — F.  SoDN. 

Alumina  and  silica ;  Composition  Ire/ractori/  matter 
containing  .  F.  J.  Tone,  Assignor  to  The  Carbor- 
undum Co.,  Niaeara  Falls,  N.Y.  U.S.  Pat.  906,339, 
Dec.  8,  1908. 

The  patent  is  for  a  homogeneous  product  obtained  by 
fusing  a  mixture  of  alumina  and  silica,  containing  more 
than  5  and  less  than  35  per  cent,  of  the  latter  {i.e.. 
less  than  the  proportion  present  in  the  compound, 
AloO;i,Si02)  and  substantially  free  from  basic  impurities  ; 
it  is  characterised  by  great  hardness  and  toughness,  and 
is  verv  refractorv. — F.  Sodn. 


.{eelatrs,     e.ipccialli/     sodium     acetate ;      Eleclro-rhemical 

manufacture   of .     C.    H.    .Jacob,     First    Addition. 

dated  Sept.  27,  1907,  to  Fr.  Pat.  383.595,  Jan.  12,  1907 
(this  J.,   1908,  341). 

Alcoholic  liquors  produced  by  the  saccharification  and 
fermentation  of  starchy  or  other  substances,  are,  ))rior 
to  distillation,   clectrochemicallv   oxidised   to   acetic   acid 


?'»'«    paste    residues ;     Conversion    of    into    staymic 

chloride.     A.    E.    NicoUe.     Fr.    Pat.  392,615,  July  24, 
1908.     Under  Int.   Conv.,  July   6,   1908. 

The  tin  paste  obtained  as  a  residue  in  dye  works  may 
be  converted  directly  into  stannic  chloride  by  treating  the 
moist  paste  with  excess  of  hydrochloric  acid  (15 — 20 
per  cent,  above  the  calculated  quantity),  concentrating 
to  45^  B.,  and  heating  the  liquid,  which  must  still  contain 
the  same  excess  of  acid,  for  6  hours  in  an  autoclave  at 
5 — 6  atmospheres  pressure.  Any  organic  matter  is  next 
destroyed  by  chlorine,  and  the  tin  necessary  to  convert 
the  excess  of  acid,  in  the  presence  of  chlorine  or  other 
oxidiser,  into  stannic  chloride  is  added.  If  grease  be 
present,  the  solution  should  be  filtered  before  concen- 
trating, and  any  considerable  proportion  of  iron  should  be 
removed  by  means  of  ferroeyanide. — F.  Sodn. 

Stannic   oxide ':     Preparation    of .     H.    Miihlingaus, 

Fr.  Pats.  392,805  and  392,806,  July  30.  1908. 

Material  containing  tin,  such  as  dross,  waste  tin,  or  ores, 
is  heated  in  a  small  blast  furnace  or  other  funiace  with 
a  large  excess  of  coke,  the  materials  being  introduced  in 
alternate  layei's  and  chalk  or  dolomite  added  to  raise  the 
fusion  point.  A  permanent  zone  of  coke  collects  in  the  lower 
])art  of  the  furnace,  in  passing  tln-ough  whicli  reduction  of 
tlie  molten  material  is  completed :  the  liberated  tin  is 
oxidised  by  a  blast  of  hot  air,  tlie  oxide  being  carried  out  at 
the  top  of  the  furnace  with  the  blast.  .\  more  complete  yield 
is  obtained,  however,  if  the  oxide  formed  does  not  pass 
through  the  upper  layers  of  material,  and,  for  this  piu-pose, 
tlie  fusion  may  be  carried  out  in  a  se]iarate  furnace,  any 
suitable  substance  being  added  to  bring  the  melting 
point  to  about  1300' — 1500°  C.  and  the  molten  material 
is  tlien  run  into  the  main  furnace  which  is  charged  with 
coke  and  supplied  with  a  blast  of  hot  air,  preferably 
under  pressure.  The  last  traces  of  tin,  down  to  018 
per  cent,,  may  be  recovered  as  oxide  by  this  arrangement. 

— F.  Sodn.    , 
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Capper  aiil pintle  ;    Manufaclure  of  .     P.  C.  J.  Co»te, 

Fr.  Pat.  392,617,  Jan.  14,  1908. 
The  invention  rclatos  to  an  airangemint  of  apiiaiatns 
for  tlio  nianufactnro  of  copper  snipliate  from  crude  co]>p«r 
oxide  and  sulphuric  acid.  In  the  reacting  vessel  tlic  acid 
and  sifted  oxide  are  heated  and  agitated  by  the  injection 
of  auperheatod  steam  and  air.  The  .supersaturated 
Bolution  of  .sulphate  is  r>in  out  to  crystallise,  and  the 
motlier  liquor  is  heated  by  contact  with  the  pipe  in  which 
any  escaping  acid  vapoui-s  are  condensed ;  it  is  then 
filtered  and  returned  to  the  reacting  vessel.  The 
insoluble  matter  is  run  out  from  the  latter  at  intervals 
and  washed  by  treatment  with  water  and  steam, 
(iravitation  is  utilised  as  far  as  possible  in  I  ransfcrrinj; 
material  from  one  [uirt  of  the  apparatus  to  another,  and 
the  waste  heat  is  used  for  preheating  the  raw  materials. 

— F.  SoDN. 

Hydrosulphides  of  the  aU-aline-earlh  metals  ;    Munujacliire 
of .     a  Coulier.     Fr.  Pat.  392.(!71,  July,  Hi.  190S. 

The  hydrosulphides  of  the  alkaline-earth  metals  may 
be  preparwl  by  treatini;  the  corresjiondinir  oxides, 
hydro.\id«s,  or  sulphides  with  ammonium  sulphide  or 
with  hydrogen  sulphide  in  the  presence  of  ammonia, 
the  liberated  ammonia  beini;  subsequently  removed  and 
u.sed  again.  Solutions  strong  enough  to  crystallise  may 
be  obtained  in  this  way.  t'ontact  with  air  should  be 
avoided. — F.  Sods. 

Alkali  and  other  silirales  ;    Manufacture  of [in   the 

electric  furnace].  Soc.  Electrometallurgique  de  Saint- 
Beron.  Fr.  Pat.s.  392,945  and  392.fl4l>,  Aug.  3.  1908. 
Claim  is  nmde  for  the  use  of  an  electric  furnace  in  the 
raaaufaeture  of  alkali  silicates,  and  for  the  jiroducts 
thus  obtained,  which  are  of  exceptional  purity  and  of 
definito  composition.  Simple  or  mixed  silicates  of  the 
type,  MjSiO,  or  M^Si,0,,.  may  be  jireiiared  by  the  process 
in  a  ciystalline  state.  Sulphates  and  bisulpliates  are 
converted  into  silicates  by  fusion  with  silicious  matter 
in  the  electric  furnace,  without  the  customary  addition 
of  carbon  ;  the  acid  vapours  liberated  ma.v  be  utilised 
for  the   mannfacturo  of  suljihuric  acid. — F.  Sodn. 

Polastium     ferrocyanide ;      Manufacture     of from 

sodium  ferrocyanide  and  pntassiujn  chloride.  C.  Petri. 
Fr.  Pat.  393,003,  Aug.  6,  1908.  Under  Int.  Con  v., 
Aug.  7,  1907. 
SoDifM  ferrocyanide  ia  dissolved  in  such  a  iiuantity  of 
water  that  the  solution  will  further  dissolve,  on  boiling 
about  1-7  times  the  quantity  of  potassium  chloride 
required  to  react  with  the  ferrocyanide.  .After  solution 
of  the  two  salts,  the  li(pii<l  is  allowed  to  cool,  when  about 
70  per  cent,  of  the  fenixyanide  is  depositcil  as  the 
potassium  salt  in  marketable  form.  From  the  mother 
liquor,  on  cooling  to  —Uf  to  —20"  C,  a  further  18—20 
per  cent,  of  the  pota.ss'nim  ferrocyanide  is  obtiiincd.  which 
requires  one  erystallisjvtion  to  free  it  from  |>ota.ssium 
chloride.  Ity  dissolving  more  potassium  chloride  in  the 
new  mother  liipior,  another  4 — (i  jier  cent,  of  pr>lassium 
ferrocyanide,  mixed  with  chloride,  are  deposited, 
and  the  residual  ferrocyanide  may  Ix)  ix>covered  from 
solution  by  precipitation  as  the  double  salt  of  calcium 
and  potassium.  The  first  yield  of  crystals  may  be 
increased  to  75  per  cent,  by  elTecsting  the  .solution  under 
pressure,  at  a  temperatuiti  above  lOiy'  C.  which  allows 
a  larger  proportion  of  potassium  chloride  to  be  \iscd  for 
saturating  the  liqtiir).  The  method  is  claimed  to  remove 
the  difficulty  hitherto  exjwriencod  in  converting  sodium 
ferrocvanido  into  the  [lotassium  wdt  bv  means  of  ]iotassium 
rhloride  (this  J.,  189K,  98,  103).— F.  Jions. 

Moist   chlorine  ;■     Process   of   dehydrating   .        K.    A. 

Sperrv,   Brooklyn,   N.Y.     U.S.   Pat.   9<I5,602,   Dec.    1, 

1908.' 
Moist  chlorine,  contained  in  a  mixture  of  gases,  is  ivfriger- 
ated  in  a  aeries  of  chambers,  so  that  ."  chlorine  hvdral<'  " 
is  deposited  and  the  excess  of  chlorine  and  other  gases 
(mss  out  of  the  chaml)ors.  Some  of  the  chambers  an'  then 
disconnected  from  the  svsteni  and  the  contents  treated  for 
the  liquefaction  of  the  hydrato  anil  the  se)iomlion  of  the 
chlorine  and  water. — F.  SoDN, 


Silicon;  Preparation  of .     F.  J.  Tone,  Assignor  to  The 

Carborundum    (3o.,    Niagara    Falls,    N.Y.     L'.S.    Pat, 
906,338,  Dec.  8,  1908. 

Orbs,  such  as  aluminium  silicate,  containing  aluminium 
and  silicon,  and  substantially  free  from  iron  comjiounds 
and  "  basic  metalliferous  materials,"  are  mixed  with 
sutlieient  larbon  to  reduce  the  silicon  only  to  the  elemen- 
tary form.  The  mixture  is  heated  electrically  to  a 
temperature  sulhcient  to  bring  about  i-eductiou  ami  to  fuse 
the  alumina,  which  is  then  separated  from  the  silicon. 

— F.  Sods. 

Hydrogen  ■;  Preiuiralion  of  — —  by  the  deewn jinsition  of 
water.  P.  Mauricheau-Beanpr^.  Fr.  Pat.  392.725, 
July  27,  1908. 
Plue  hydrogen  is  conveniently  and  chea])ly  prepared 
by  the  action  of  water  on  a  mixture  of  pure  aluminium 
tilings  with  1-2  ]ier  cent,  of  meiiuric  chloriiic  and  *►-."» — 
1  ])er  cent,  of  potassium  cyanide.  The  mixture  nnisl  be 
kept  quite  drv.  To  prepare  hydrogen,  it  is  treated  with 
an  equal  weight  of  water,  which  causes  considerable  rise  of 
temperature  in  a  few  seconds,  and  then  water  is  added 
rcgidarly,  so  as  to  keej>  the  tem])eniture  at  about  7U°  C. 
An  advantage  of  the  ]irocess  is  that  neither  the  reacting 
substances  nor  their  products  have  any  conosivc  action, 
i'ure  aluminium  hyilro.xide  is  obtained  as  a  by-product, 

— F.  Sodn. 

Stannic    chloride ;     Process    for    producing    .       The 

Columbia  Process  Co.     Fr.  Pat.  392,618,  March  12,  1908. 

See  U.S.  Pat.  884,756  of  1908  ;  this  J..  1908.  749.— T.  F.  R 

Hed  oxide  of  iron  and  zinc  sulphate  ;    Process  for  preparing 

.     C.    Kvan.s.     Fr.    Pat.    392.623,    May    13.     PMIS. 

Under  Int.  C'onv..  May  l.">.  1907. 

Sek  Eng.  Pat.  1 1.338  of  1907  ;  this  J.,  1908,  684.— T.  F.  H. 

Peat ;  Combustion  of forthe  manufaclure  of  aminnuiiim 

sulpluite.     Fr.    Pat.    392,979.     See   III. 

Gases  ;    Process  and  apparatus  for  effecting  chemical  action 

in,    and    for    chemically  combining    .     U.S.    Pats. 

904,070—904,073.     See  \IA. 

Carbides  [of  calcium,  etc.]  ;     Process  of  smelling   metullle 

compounds,     and    producing .     U.S.   I'at.   904,991. 

See  XI.  1. 

Nitrogen  oxides  ;    Production  of [from  air].     Fr.  Pat. 

392,070.     See  XIA. 

Ammonia  and  rolntile  fatty  acids  ;    Process  of  fermentation 

to  obtain from  orqanic  nilrogrnoiissuhstnnces.      Kng. 

Pat.  9951.     Sec  W'll. 


VIIL— GLASS,   POTTERY,  AND   ENAMELS. 

Patents. 

MeliUliMttion    of   fitrtaiis,    porcelain,    viirthcnware    and  the 

like  surfacis  sit  tlml  metal  or  metallic  allui)  may  lie  electro- 

li/lieaili/     deposited     upon     such     surfaces.     Q.     Marino. 

Eng.  Pat.  17,743,  Aug.  3,  1907. 

The    grey    substance    containing     finely  -  divide<l     silver 

produce<l  by  adding  <uprous  oxide  to  a  .solution  of  silver 

nitrate  is  dissolved  in  hydrolluorie  acid,  and  the  solution 

so  obtained   is  applied   to  the  niughened   surfaces  to   be 

treated.      While   still   wet   the   surface  is  dusted   with   a 

mixture  of  metals,  such  ascojiwrand  zinc, or  with  one  metal 

only,  such  as  zinc,  in  a   linelydividcd   state.     The  silver 

and  i'o]i)icr  are  thus  reduccil  from  the  solution  and  form  a 

thin  lilm  over  the  surface.  <m  which  the  metal  or  metallic 

alloy  may  be  dc|Kisitfd.— (>.  F.  H. 

Glass  articles ;    Firt  glazing   or   finishing   of   ■ .     M. 

Cummins  and  C.  W.  Schiven/.feier,  .Manchester,     ling. 

Pat.  3!MI,  Jan.  7,  1SI08. 
Class  articles  are   fire-gla/.ed   and   linished    by   exposing 
them,  mounted  in  carriers,  to  the  action  of  an  eliHtric  are 
generat<Hl  between  two  carlmn  rods,  inclined  so  that  tli» 
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arc  is  at  the  top.  The  carbon  rods  are  balanced  by  a 
weight,  which  is  coupled  to  the  movable  core  of  a  vertical 
electro-magnet,  so  that  the  carbon  rods  aie  brought 
together  when  the  current  is  switched  off,  and  separated 
when  the  current  is  started.  The  carbon  rods  may  be 
mounted  on  a  centrally  or  excentrically  revolving  frame, 
according  to  the  articles  to  be  finished. — A.  U.  L. 

IViiidow  glass  mOfhitiRe  ;  Continuous  draw  vacuum — — . 
H.  1).  Hershey,  Latrobe,  U.S.A.  Eng.  Pat.  19,827, 
Sept.  21,  1908. 


A  NUMBER  of  cylinders  of  glass,  49,  are  drawn  continuously 
vertically  upwards  from  the  clearing  tank,  17,  of  a  glass 
furnace,  16.  Each  cylinder  is  started  by  a  bait  attached 
to  a  drawing  cylinder,  which  is  subsequently  detached. 
The  lower  part  of  each  cylinder  is  sunounded  by  a  metal 
casing,  I'J,  supplied  with  an  asbestos  cover,  29,  held 
tightly  against  the  cylinder.  The  air  within  this  casing 
and  around  the  cylinder  is  continuously  exhausted  by 
means  of  a  blower,  through  the  pipe,  20,  and  the  perforated 
ring,  24.  Air  under  atmospheric  pressure  is  at  the  same 
time  admitted  to  the  interior  of  the  cylinder  from  above. 
The  weight  of  each  cylinder  is  supported,  and  the  cylinder 
is  pushed  upwards,  by  four  friction  wheels,  32  (two  only 
shown).  %\hiiOi  are  coupled  to  one  shaft  by  three  gear-wheels 
anil  |)inions  so  as  to  revolve  simultaneously.  The  metal 
rim,  35,  of  each  wheel  is  covered  with  asbestos  and  shaped 
so  as  to  fit  the  cylinder ;  the  rim  is  supported  on  the  hub, 
39,  by  a  number  of  metal  rings.  41,  set  at  slightly  different 
angles,  so  as  to  allow  the  rim  to  assume  an  exceutric 
position  with  regard  to  its  shaft.  In  this  way  the  wheels 
are  made  to  tightly  engage  cylinders  of  different  sizes. 
Sections  of  the  cylinders,  49o,  are  severed  from  time  to 
time  and  rolled  into  window  glass  in  the  usual  way. — A.  (J.  L. 

Mirroring  glasn  or  like,  surfaces  .•    Process  of .     C.  H. 

von  Hoessle,  Assignor  to  Chem.  Eabr.  von  Hevden  A.-tJ., 
Radebeul,  Germany.     U.S.   Tat.  906,229,  Dec.  8,  1908. 

See  Fr.  Pat.  392,243  of  1908;  this  J.,  1908, 1204.— T.  F.  R. 

MH(UlisiUif>n  of  glass,  porcelain,  ceramic,  and  analogons 
surfaces,  to  permit  the  elecJ roli/tic  deposition  of  a  metal 
iir  (illoi/  on  these  surfaces.  Q.  Marino  and  E.  .1.  Richiird- 
son.     Fr.  Pat.  392,916,  Aug.  3,  1908. 

Skr  Kng.  Pat.  17,743  of  1907  ;    preceding.— T,  F.  B. 


Olasa ;     Apparatus   for    drawing    .     Window    Glass 

Machine   Co.     Fr.   Pat.   393,005.   Aug.   6,   1908. 

See  Eng.  Pat.  15,670  of  1908  ;  this  J.,  1908, 1062— T.  F.  B. 

Glass ;     Apparatus    for    drawing .     Window    Glass 

Machine   Co.     Fr.    Pat.    393,006,    Aug.    6,    1908. 
See  Eng.  Pat.  15,669  of  1908  ;  this  J.,  1908,  982.— T.  F.  B. 

Kilns  ;  Oas-fired [for  bricks,  potte,ry,  etc.}.     Eng.  Pat. 

2905.     See  IX. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Portland    ccm.ent ;     Free    lime    in .     A.    H.    White. 

J.   Industrial  and   Eng.   Chem.,    1909,   1,   .5—11. 

The  author  describes  a  micro-scopie  test  for  free  lime  in 
Portland  cement,  based  on  the  formation  of  crystalline 
calcium  phenolate  which  has  a  characteristic  appearance 
when  examined  in  polarised  light.  The  reagent  used 
consists  of  5  grms.  of  crystallised  phenol  dissolved  in 
5c.c.  of  nitrobenzene,  with  the  addition  of  two  drops  of 
water.  The  test  is  made  by  placing  2  or  3  mgrms.  of  the 
finely  powdered  cement  on  a  slide,  adding  a  drop  of  the 
reagent,  pressing  down  with  a  cover  glass,  and  placing 
at  once  under  the  microscope  with  crossed  nicols  at  a 
magnification  of  about  80.  Cement  is  only  feebly 
refracting,  but  within  a  few  minutes,  if  any  free  lime 
be  present,  brilliant  points  begin  to  show,  wliich  develop 
in  15  minutes  into  clusters  of  radiating  needles ;  at  the 
end  of  2  hours,  the  needles  may  be  0-1  mm.  long.  The 
formation  of  crystals  of  phenol  is  prevented  by  the  moisture 
present  in  the  reagent  and  absorbed  from  the  air  as  the 
solvent  on  the  slide  evaporates.  Calcium  hydroxide 
responds  to  the  test  as  well  as  calcium  oxide,  but  no  other 
substance  has  been  found  to  do  so.  Phenolphthalein 
may  he  added  to  the  reagent,  when  pink  spots  appear 
round  the  particles  of  lime,  but  in  this  case  magnesia 
also  will  react.  Comparison  of  this  test  with  the  boiling 
test  showed  good  agreement,  the  microscope  test  being  the 
more  delicate.  Cements  which  do  not  give  the  crystals 
within  an  hour,  contain  no  more  than  a  trace  of  free 
lime.  Experiments  with  this  test  on  unsound  cements 
showed  the  cause  of  the  unsoundness  to  be  presence  of 
free  lime,  due  in  most  instances  to  coarse  grinding  of  the 
raw  materials. — J.  H.  J. 

Cement ;   Influence  of  electrolytes  on.  the  setting  time  of . 

Rohland.     Stahl  u.   Eieen,   1908.  28.   181.5—1819. 

The  author  shows  that  the  action  of  electrolytes  on  the 
setting-time  of  slag-cement  is,  qualitatively  at  least,  the 
same  as  on  that  of  Portland  cement.  Th\is,  sodium 
chloride,  added  in  small  C[uantity,  has  no  action  on  either 
cement  ;  sodium  carbonate  causes  an  acceleration  ; 
calcium  chloride,  added  in  small  quantity,  delays  setting, 
but  added  in  large  amounts,  accelerates  it.  Sodium 
sulphate,  potassium  bichromate,  and  borax  delay  the 
setting  of  both  cements,  but  a  larger  proportion  of  sodium 
sulphate  is  necessary  to  affect  slag  cement  than  Portland 
cement.  Dissolved  electrolytes  have  a  greater  influence 
than  the  solid  salts ;  the  difference  in  the  action  is 
especially  marked  ^fith  the  less  soluble  salts,  e.g.,  borax. 

—A.  G.  L. 

Patents. 

Kilns  ;   Gas-fired [for  hricks,  pottery,  etc.'].     G.  Fenn 

and  C.  F.  Priest,  Dudley.     Eng.  Pat.  2905,  Feb.  10,  1908. 

The  kiln  is  heated  by  means  of  gas  delivered  from  a  series 
of  small  gas-producers  which  take  the  jjlace  of  the  usual 
"fire-holes."  A  steam  main  encircles  the  kiln,  and  branch 
pipes  extend  do^vnwards  from  the  main,  one  into  each 
gas-producer.  Each  branch  pipe  consists  of  independent 
upper  and  lower  parts,  with  an  air-gap  between  ;  the 
steam  in  passing  from  the  upper  to  the  lower  part,  draws 
in  air,  and  the  mi.xturc  of  air  and  steam  is  delivered 
below  the  grate  of  the  luoducer.  The  air  supply  for  the 
combustion  of  the  gas  from  the  producers  is  preheated 
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by  passing  (by  natural  draught)  through  zig-zag  flues, 
in  the  inner  lining  of  the  kihi.  One  of  these  air-flues  is 
provideil  for  eaeh  gas-producer,  and  tlie  gas-exit  \n\>e 
i)f  the  latter  jmsses  tlirough  the  lower  part  of  the 
eorresponding  airline,  llie  gas  and  heated  air  mingle 
in  a  passage  between  the  lining  of  the  kiln  and  ihe  flash- 
wall,  and  thence  pass  into  the  interior  of  the  kiln. — A.-S. 

Artificial  flout  ;    Manufacture  of .     C.  A.   P.  Turner, 

Minneapolis.  U.S.A.     Eng.  Pat.  13,941,  July  1.  1!H)H. 

The  sand  to  be  used  for  inakiug  moulds  for  artificial 
stone  is  treated  with  a  saturated  solution  of  sodium 
<  hloride,  and  is  preferably  also  nii.xed  with  "JO  per  cent, 
of  marl.  The  surface  of  the  sand  mould  is  sprayed  with 
soap  solution,  whilst  alum  solution  is  added  to  the  liquid 
stone  ('ompositiou.  Potassium  chloride  or  lalcium 
chloride  may  be  used  instead  of  sodium  chloride. — A.  O.  L. 

Wood  ;  Apparatus  for  use  in  treating .     S.  S.  Williams, 

Providence.  R.I.     U.S.  Pat.  904,589,  Nov.  24,  1908. 

The  apparatus  consists  of  a  closed  chamber  provided 
with  an  air-tight  door  in  one  side.  Within  the  chamber 
are  placed  steam  coils,  which  are  rigidly  held  against 
the  sides  and  to]i.  so  as  to  strengthen  the  latter  ;  the.se 
steam  iiipesare  provided  with  valves  which  can  be  operated 
from  outside  the  chamber,  and  which  admit  steam  to  the 
inside  of  the  latter.  Below  the  chamber,  and  com- 
municating with  it  by  two  valved  pi|ies.  arc  placed  two 
tanks,  a  larger  one  for  fresh  treating  liquid,  and  a  smaller 
one  for  used  liquid  from  the  cliami)er.  .Means  arc  also 
IHovided  for  exhausting  the  chamber,  so  as  to  cause  the 
liquid  fr!)ni  the  larger  tank  to  rise  into  it,  as  well  as  nu'ans 
by  which  the  liquid  purified  in  the  smaller  tank  is  returned 
to  the  larger  one. — A.  G.  L. 

Refractory  material  for  furnacc.i  and  cruciblcf.  W.  Rippey, 
Alleghenny,   Pa.     U.S.    Pat.   905,295,    Dec.   S.    1908. 

Sand,  cement,  and  water  are  moulded  and  heated  until 
incipient  fusion  of  the  sand  takes  place. — A.  G.  L. 

Silicates  ;  Xew  apj^ication  of  metallic to  the  main- 
tenance of  roads.  Soc.  Electrornctallurgique  de  >Saint- 
B<'-ron  and  A.  Jouve.     Fr.  Pat.  393,1.S5.   Vug.  3.  1908. 

Roads,  especially  of  macadam,  wood  blocks,  or  concrete. 
are  sprinkled  with  a  solution  of  soluble  metallic  silicates, 
to  which  fluorides  or  fluosilicatcs  may  be  added,  for  the 
purpose  of  allaying  dust. — A.  G.  L. 

Oypsum  ;    Apparatus  for  burning in  pieces  and  in 

■powder.     J.  H.  Monbeig.     Fr.   Pat.  393,220.   Oct.    19, 
1907. 

(1).  Hot  gases,  generated  in  two  separate  fire-])laccs, 
pass  though  two  openings  into  a  large  chamber  containing 
the  gypsum  to  be  burnt.  Large  pieces  of  the  gypsum  are 
arranged  at  the  bottom  of  the  chamber,  close  to  the  two 
openings,  so  as  to  form  two  passages  which  the  gases 
traverse,  suuiller  pieces  of  gypsum,  aud  powder,  being 
placed  on  top  of  these  large  pieces.  The  chamber  is 
emptied  from  time  to  time  by  means  of  trucks  running 
on  rails  which  pass  through  a  large  opening  into  the 
chamber.  (2).  (iypsum  is  continuously  burnt  in  a  long 
kiln  of  semi-circular  section,  which  is  given  a  reciprocating 
movement  about  its  long  axis.  This  Idln  is  placed  partly 
above  a  fire. grate,  partly  above  the  flue  leading  the  gases 
from  the  latter  to'tlie  chiuuiey.  The  kiln  is  charged  from 
a  hopper  (which  is  above  the  tire-grate  end  of  the  kiln) 
and  discharged  through  a  shoot  at  the  other  end.  The 
fixed  walls  of  the  furnace  are  curved  inwards  towards  the 
movable  kiln  where  they  touch  the  latter,  so  as  to  allow 
the  kiln  to  oscillate  without  permitting  air  to  i-ntertho 
furnace. — A.  O.  1.. 

Hlast-jurnacc  ilag  ;     Treatment  of for  production  of 

hydraulic    cement.     \i.    Grau,     Kratzwieck,    (JtTmany. 
U.S.  Pat.  905,813.  Oec.  1,  1908. 

.4  JET  of  steam  charged  with  lime  is  blown  against  a 
stream  of  liquid  sing  issuing  from  a  furnace,  with  siifliciont 
force  to  disintegrate  the  slag.  The  mass  then  falls  a 
sufficient  distance  and  cools  gradually,  aftiT  which  it  is 
groand. — A.  G.  L. 


Cement  arid  the  like ;  Drying  apparatus  for .     Biililer 

Frires.  Fr.  Pat.  392,743,  July  27,  1908.  Under  Int. 
Conv..  Aug.  31,  1907. 
The  apparatus  consists  ol  two  tunnels  placed  side  by 
side,  through  which  hot  gases  are  drawn  into  a 
moist ure-colle<'ting  chamber  by  means  of  a  fan.  etc., 
the  cement,  clay,  etc.,  to  be  dried  being  placol  in  the 
tunnels.  The  valves  operating  the  doors  at  each  end 
of  the  tunnels  are  connccli-d  with  the  dampers  regulating 
the  admission  and  exit  of  the  hot  gases  by  means  of  a 
system  of  pulleys  and  cables  in  such  a  way,  that  the 
o))cning  of  either  door  of  one  of  the  tunnels  simultaneously 
closes  the  damiiers  between  this  tunnel  and  the  moisture- 
collecting  chamber,  and  also  the  dampers  regulating 
the  hot  gas  supply  to  this  tunnel,  so  that  the  working 
of  the  othiT  tunnel  is  not  interrupted,  and  <-ohl  air  is  not 
sucked  into   the   first    tunnel. — A.  (i.  L. 

Hydratdic     binding    agents     containing     alnminale.^     and 

silicates  ;     Impronmcnt  of tiy  addition  ol   bariiiin 

salts.      Kciuigsliofer    Zement    Falir.,     A.-(i.     (Jer.     Pat. 
204,7(XI,  Alay  l.->.  1907.     Addition  toGer.  Pat.  204,f>9'.t 

For  the  improvement  of  hydraulic  cements  prejiared 
from  blastfurnace  slag  and  similar  materials,  an  addition 
of  barium  carbonate  was  jjroposed  in  the  main  ]iatent 
(see  Kr.  Pat.  370.il39  of  1900;  this  .)..  1907.  257).  It 
has  now  been  found  that  other  compounds  which  react 
to  yield  insoluble  sulphates,  e.g.,  compounds  of  lead, 
strontium,  and  the  like,  may  be  used  in  place  of  barium 
carbonate. — A.  .S. 

Cement  ;  Process  for  making .     H.  Colloseus.     Fr.  Pal. 

392.734.  July  27.   1908. 

See  Eng.  Pat,  25.795  of  1907  :  this  J..  1908.  81 1.— T.  F.  B. 

Plaster,  cement,  or  similar  materials  ;    Process  for  mixing 

uith  water.     Sackett  Plaster  Hoard  t'o.     Fr.  Pat. 

392,830,  March  31,   1908. 

See  Eng.  Pat.  7091  of  1908;  this , I.,  1908,  751.— T.  F.  H. 

Cement,  hydraulic  lime,  and  dry  mortar  mixtures  ;  Process 
for  protecting  — —  against  moisture  during  storage. 
J.  Junge.     Fr.  Pat.  392.847.  July  31.  1908. 

SEEGer.  Pat.  195.(103of  1907  ;  this  J..  1908,  449.— T.  F.  1!. 

Alumina  and  silica;      Compo.silion    [refractory   material^ 
containing .     U.S.   Pat.  900,339.     Sec  VII. 

Aluminium  ores  ;    Process  of  smelting and  method  <;/ 

treating   aluminium   silicate.     U.S.    Pats.    000,172   anil 
906,173.     See  X. 


X.— METALS     AND     METALLURGY. 

Pittio  [silrer  e.iiiaefiffn]  process  ;    The .     C  P.  Ouarte. 

J.  t'hem.  .Met.  and  Miu.  So<„  S.  Africa.  1908,  9,  105— 

no. 

The  author  des^-ribes  in  detail  the  ]witio  process  of  silver 
extraction,  which  has  altered  but  little  siiu'e  the  Kith 
century,  but  which  will  prolmbly  have  to  give  place  to 
cyaniding.  He  discusses  at  souK'  length,  the  variotis 
theories  of  the  chcmicd  reai'tions  th.'it  take  place,  and 
gives  as  his  o]>inion  that  the  s<Mliui»i  chloride  i-eacts  with 
the  ropjx'r  sull>hate  of  the  '*  nnigistral  "  to  form  cop|M*r 
I'hioride.  which  then  chloridises  the  silver  Nul|>liide.  The 
silver  chloride  is  i-cductsl  by  the  uu*n*ury  to  the  nu>t.-illi<' 
state  and  lieconies  anuilgamnted,  I'alouud  Ix-ing  ft)rmcil 
at  the  sjiuH-  time  by  the  liln'rated  chlorine.      F.  K. 

Aluminium  ;     .-Inalifsis    of    jiounlered .     K.     Kohn- 

Abrest.     Comiii.   rend.,    1!K)8,    147.    1293—1290. 

.\l.i.  aluminium  powder  contjiins  a  luiUible  proportion  of 
oxide.  The  author  has  determined  the  metallic 
aluminium  in  a  rarefully  prepared  sample,  Ixith  by  com- 
bustion i>f  the  hydrogen  cvolve<l  on  dissolving  in  acid, 
aiul  weighing  the  water  prcsluced,  and  also  by  dissolving 
in  ferric  sulphate  solution  at  100'  C,  and  titrating  the 
ferrous  .salt  forme<l  :  the  average  of  nuiny  eonconlant 
determinations   was   92-95   [ler  cent.     Complete   analysis 
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i>(  anotlier  sample  gave  the  follo»-ing  percentage  results  : — 
Mi'tallic  aluminium,  92-499  ;  silicon,  0418  ;  silica,  0-259  ; 
linn.  0-613;  nitrogen,  0-152;  carbon.  0-310;  sodium, 
I|.(l(l6;  aluminium  insol.  in  acid,  0-024;  alumina,  by 
ilitference,  5-719.  A  check  determination  of  the  total 
aluminium  agreed  with  the  result  calculated  from  the 
above  analysis. — J.  T.  D. 

Silico-thermal  experiments.     P.  Askenasj'  and  C.  Pomiaz. 

Z.  Elektrochem.,  1908,  14,  810—811. 
If  with  a  finely -powdered  mixture  of  barium  i)eroxide 
and  silicon,  reaction  be  started  as  in  Goldschmidt's 
alumino-thermal  process,  it  proceeds  «ith  such  violence 
that  the  material  is  entirely  expelled  from  the  crucible, 
but  it  may  be  moderated  by  using  coarser  raw  materials. 
With  .50  parts  of  the  peroxide  to  4  parts  of  90  per  cent, 
silicon,  the  reaction  product  was  a  silicate,  which  was 
completely  volatilised.  On  increasing  the  proportion 
of  silicon  to  15  parts,  a  silicide  containing  30  per  cent. 
of  barium  was  obtained.  This  decomposed  water  with 
evolution  of  hydrogen,  and  hydrochloric  acid  with  pro- 
duction of  hydrogen  silicide.  This  silico-thermal  process 
can  be  used  for  melting  iron,  copper,  etc.,  and  for  the 
reduction  of  o.xides  .such  as  chromium  oxide.  The  silicon 
may  be  replaced  by  ferrosilicon  or  titanium  silicide, 
Tia'Sis.  At  the  present  time,  90  per  cent,  silicon  costs 
about  80  Pf.  per  kilo.— A.  S. 

Alloys  of  sodium  and  potassium  ;   Neiv  melhmt  of  foniuUinn 

of' .     G.  F.  Jaubert.     Ber.,  1908,  41,  4116—4120. 

By  the  action  of  sodium  on  potassium  hydroxide  ox  of 
potassium  on  sodium  liydroxide,  liquid  alloys  of  the 
two  metals,  containing  up  to  nearly  80  j)er  cent,  of 
potassium  are  obtained.  The  reaction  is  effected 
in  a  crucible  under  a  layer  of  parafifin  wax,  or  in 
vacuo,  and  according  to  the  temperature  and  to  the 
proportions  of  the  reacting  substances,  the  products 
contain  from  62-9  to  77-2  per  cent,  of  potassium, 
corresponding  to  the  fornnilnc,  XaK  and  \aK„  ;  the 
yields  are  almost  theoretical.  The  alloy.  XaKo,  is  prepared 
on  a  commercial  scale  at  Clavaux  (Is^re),  France,  by 
heating  together  sodium  and  anhydrous  potassium 
hydro-xide  to  3.50°  C.  in  an  iron  autoclave. — Pi.  S. 

Cobalt  and  its  alloys  with  antimoni/  :    Action  of  autimontj 

trichloride     on .        F.    Ducelliez.     C'ompt.    rend., 

1908,  147,  1048—1050. 

Cobalt  decomposes  antimony  trichloride  above  600°  C, 
giving  cobalt  chloride  and  an  alloy  of  cobalt  and  antimony. 
By  passing  antimony  chloride  vapour  over  powdered 
cobalt  below  1200^  C,  until  the  composition  of  the  alloy 
remains  constant,  the  non-magnetic  compound,  CoSb.  is 
obtained  ;  by  the  further  action  of  the  chloride  this 
compound  is  decomposed,  antimony  being  deposited 
and  cobalt  chloride  formed,  and  above  14.50°  C.  antimony 
is  lost  by  volatilisation.  Above  1200°  C.  the  alloy  formed 
contains  less  antimony  and  is  attracted  bv  a  magnet. 
The  alloys  of  cobalt  and  antimony  have  also  been  pre- 
pared directly  in  an  atmosphere  of  hydrogen  ;  incandes- 
cence takes  place  when  a  mixture  of  the  powdered  sub- 
btances  is  heated  to  .500°  C.  The  comiioimds,  CoSb 
(m.  pt.  about  1200°  C.)  and  CoSbo  (m.  pt.  about  7  00°  C, 
with  decomposition),  have  been  obtained  in  this  way. 
The}'  are  crystalline  powders  which,  on  heating,  react 
vigorously  with  oxygen,  sulphur,  and  chlorine,  are  readily 
attacked  by  nitric  acid,  but  arc  scarcely  affected  by 
hydrochloric  acid,  and  only  slowly  by  fusion  with  alkalis 
or  alkali  carbonates.  Alloys  containing  more  than 
67-04  per  cent,  of  antimony  are  rapidly  converted  at 
1200°  C.,  in  a  stream  of  hydrogen  or  antimony  chloride 
vapour,  into  the  compound,  CoSb. — F.  Sor)M. 

Ferrosilicon ;     Poisonous    effects    of    vapours   from    . 

"Times,"  Dec.  22,  1908.     [T.R.] 

At  the  inquest  on  the  bodies  of  five  Russian  emigrant*  on 
the  steamer  '  Ashton,"  which  carried  nine  tons  of  ferro- 
silicon from  Antwer]j  to  Grimsby,  it  was  stated  that  the 
ferrosilicon  contained  carbon,  arsenic,  and  phosplu>rus. 
and  that,  in  presence  of  moist  air,  it  generated  the  hydrides 
of  arsenic  and  phosphorus  and  also  acetylene  ami  hydro. 


gen.  The  quantity  of  ferrosilicon  carried  would  generate 
110  cb.  ft.  of  the  gases  in  24  hours.  The  material  was 
carried  in  barrels  in  the  hold,  immediately  below  the 
emigrants'  berths,  a  hatchway  connecting  the  places  ;  the 
holcl  wa.s  stated  to  be  dry. 

Solder  used  for  tinned  goods  ;    Limit  of  lead  in for 

importation  into  Uruijuai/.  Board  of  Trade  J.,  Dec.  31, 
1908.  [T.R.] 
Since  Jan.  1,  1909,  the  importation  into  Uruguay  of 
jn-eserves  in  tins,  which  are  closed  with  solder  containing 
more  than  5  per  cent,  of  lead,  has  been  prohibited. 
The  Uruguayan  Government  has  consented  to  exempt 
from  this  regulation  all  British  tinned  goods  shipi)eil  to 
Uruguay  before  Dec.  31,  1908. 

Patents. 

.SVcf^    alloys ;     Manufacture    of    — — .     J.    R.    Crawford, 
Bushey,  Herts.     Eng.   Pat.  21,356,  Sept.  26,   1907. 

Steel  alloys  are  obtained  by  adding  the  alloying  metal 
in  the  form  of  carbide  or  ferro-carbide  to  the  steel,  most 
of  the  carbon  of  the  carbide  being  eliminated  by  oxidation. 
In  certain  cases,  however,  the  alloying  metal  is  preferably 
added  as  nitride,  the  nitrogen  escaping  as  gas.  The 
formation  of  blow-holes  may  be  prevented  by  the  addition 
of  aluminium,  etc.  Suitable  nitrides  are  formed  by 
titanium,  hthium,  tantalum,  vanadium,  and  uranium. 

-A,  G.  L. 

(1).    Metallurgical     process      (2).     Manganese    and   ferro- 

manganese  ;     Process   of    makiny .     A.    G.    Bett.s, 

Troy,  N.Y.  U.S.  Pats.  905.280  and  905,281,  Dec.  1, 
1908. 
(1).  Metals  are  obtained  fi-om  molten  slags  by  the 
addition  of  silicon  or  a  silicon  alloy  to  the  latter.  (2).  A 
slag  containing  iron  and  manganese  is  treated  with 
sufficient  silicon  to  reduce  the  iron,  after  which  inanganese 
is  reduced  bv  the  addition  of  a  further  quantity  of  silicon. 

—A.  G.  L. 

Converter  ;    Regulation  of  the  temperature  and  reactions  in 

the   .     Ges.   f.   Linde's   Eismaschinen   A.-G.     (3er. 

Pat.  204,407,  July  17,  1907. 
The  regulation  is  effected  by  varying  the  oxygen-content 
of  the  air  blast.  Supplies  of  o.xygen  and  nitrogen  are 
provided  so  that  either  of  these  gases,  alone  or  mixed 
with  air,  can  bo  blowTi  into  the  converter  as  desired.  For 
example,  if  it  be  desired  to  shorten  the  duration  of  blowing, 
so  that  larger  quantities'of  pig-iron  can  be  treated,  or  a 
larger  proportion  of  scrap  used,  oxygen  is  added  to  the 
air  blast.  If  it  be  desired  to  lower  the  temperature  in 
the  converter,  or  to  prevent  excessive  oxidation  of  the  iron, 
nitrogen  is  added  to  the  blast. — A.  S. 

Furnace  for  the  cementation  of  objects  of  iron,  steel,  or  steel 

alloys    by    means    of    compressed    ga.se.s.     Soc.     An(m. 

Italiana   Gio.    Ansaldo   Armstrong   and   Co.     Fr.    Pat. 

392,960,  Aug.  5,  1908. 

The  furnace  is  intended  for  the  cementation  of  iron  or 

steel  objects,   by  means  of  gases  such  as  hydrocarbons. 

carbon  monoxide,  etc.,  at  high  pressures  and  temperatures. 

The  cementation  chamber  enclosed  within  the  furnace  is 

hermetically  sealed,  with  the  exceiiticm  of  inlet  and  outlet 

tubes  for  the  gase;-.     By  means  of  tuyeres,  the  pressure 

within  the  exterior  furnace  is  maintained  sensibly  equal 

to  that  within  the  chamber,  a  valve  being  provided  for 

the  gas  outlet  at  the  top. — C.  A.  W. 

Iron  ;     Mamifacture    of    malleable from    cast    iron 

rich  in  both  silica  and  pltosplioru-s.  0.  Massenez. 
Fr.  Pat.  393,325,  July  21,  1908. 
The  process  is  adapted  to  cast  irons  containing  more  than 
1  per  cent,  of  silica  and  i)hosphorus  respectively,  and  has 
the  advantage  of  giving  a  slag  very  rich  in  the  latter 
element.  The  metal  is  oxidised  fti  a  converter  with  basic 
lining,  lime  and  iron  oxide  being  added  in  such  proportions 
that  the  resulting  slags  are  of  too  acidic  a  nature  to 
combine  with  any  ajipreciable  amount  of  phosphoric 
acid.     The  silicon  having  been  completely  oxidised,  the 
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very  liquid  slag  is  run  olT,  mid  lime,  i»  amount  e(|uiil  to 
two-thirds  that  required  to  form  the  tetrnlmsic  phos)>hate, 
added.  The  proeess  is  then  continued  until  tlio  f{''''ator 
part  of  the  phosphorus  has  been  oxidised,  the  metal  being 
afterwards  transferred  to  a  furnaee  with  basie  hearth, 
whore  the  dephosphorisation  is  ii)mi>leted  in  the  jiresence 
of  ba-sic  oxides.  In  order  to  prevent  the  solidilieation  of 
the  metal  in  its  )>as6age  from  the  converter,  it  is  advisable 
to  add  a  small  amount  of  carbon  before  the  transference. 
In  any  case,  the  metal  is  fmally  deoxidised  and  reoarbnrised 
in  the  usual  way. — 1\  .\.  W.- 

Zinc  ;    Separation  of from  iU  ores  and  compounds. 

W.   Homniol  and  H.   L.  Sulman,   l,ondnn.     Kng.  Pat. 
2:{,!)01,  Oct.  •»»,  HHIT. 

The  inventicm  constitutes  an  improvement  on  Kng.  Pat. 
2l.r.72  of  I'.KKi  (this  J.,  ltH>7.  1144).  If  the  zinc  ore  used 
is  deficient  in  sulphur,  iron  pNTitcs  or  other  material  rich 
in  sulphur  is  added  to  it.  and  thi'  whole  roasted,  tlie 
sulphur  tlioxide  given  olT  being  pumped  undiT  pressure 
into  closed  vessels  containing  water.  The  roasted  ore 
is  then  strongly  heated,  so  a.s  to  volatilise  zinc  o.\ide, 
which  is  condensed  in  a  series  of  chambers.  The  impure 
zinc  oxide,  containing  lead,  etc.,  from  the  chambers 
nearest  the  furnace,  is  next  treated  in  closed  vessels  under 
pressure  with  the  solution  of  sulphur  dioxide  obtained  as 
above.  The  solution  of  zinc  bisulphitu  obtained  is 
separati'd  from  the  insoluble  lead  compounds,  etc.,  and 
normal  zjnc  sulphide  is  precipitated,  by  treating  the  solu- 
tion with  pure  zinc  oxide  from  the  chambers  furthest  from 
the  furnace,  by  ex])Osing  it  in  a  vacvnim.  or  by  a  combina- 
tion of  both  methods.  The  zinc  sulphite  obtained  is 
linally  calcined  to  zinc  oxide. — A.  O.  L. 

Acid  mtlallic  solnlion*  ;  Treatment  of for  the  extraction 

of  metalx  [zinc].     P.   D'.\lton-Shee.     Fr.  Pat.   S»2M1, 
Oct.  8.  19tl7. 

The  process  may  be  applied  to  the  sejiaration  of  zinc  from 
other  metals  in  fl  solution,  such  as  that  obtained  by  the 
action  of  acid  on  a  roastcil  blende.  The  solution  having 
been  previously  filtered,  is  mixed  with  a  small  quantity 
of  sodium  hypochlorite,  in  order  to  oxidise  any  iron, 
chromium,  or  manganese,  which  are  afterwards  jirecipitated 
by  tlie  addition  of  zinc  oxide  or  hydroxide  to  the  hot 
solution.  The  zinc  is  finally  preci|iitatcd  by  the  addition 
of  ammonia,  not  in  excess,  according  to  the  reaction  ; 
3Zn.S(l4  -I-  4\H4t)H  =  (NH^joSO^  +  (.\H4)oS()4,Zn,S()j  + 
2Zn(()H)2.  the  double  sulphate  being  quite  insoluble  in 
the  exce.ss  of  ammonium  .salt. — V.  A.  W. 


Alinninium  ;     Wilding  or  melting  objectn  of .     M.  U. 

Schooj).  Eng.  Pat.  24,283,  Nov.  2,  1807.  Under  Int. 
Conv.,  Oct.  r,.  li)()7. 

FLrouiDEs  suih  as  calcium  lluoridc,  potassium  Ihioride, 
r»r  boron  Ihioride  are  added  to  the  flux  of  alkali  chlorides 
descriU-d  in  Kng.  Pot.  24.ll!Hl  of  I!K17  (see  Fr.  Pat.  374,080  ; 
this  J..  1SM)7.  K28).— O.  F.  If. 

Alnminium  nrcn  ;    Process  of  smelting ,  and  method  of 

treating  <diinii»iiim  sitiriitr.  F.  .1.  Tone,  .\ssignor  to 
The  Carborundum  Co.,  .Niagara  Falls,  X.Y.  I'.iS.  Pat». 
imti.172  and  tH)ti,l73,  Dih-.  8,  11108. 

.Vllminh'm  silicate  is  mixed  with  carbon  and  willi  a  base 
metalliferous  material,  theaniouni  of  carbon  Iwingsutlicient 
to  reduce  only  the  whole  or  a  pari  of  the  silieo  present,  but 
non«^  of  the  alumina,  and  the  quantity  of  base  metalliferous 
material  being  such  a.s  "  to  form  a  disintegrating'  alloy 
with  the  reduced  silicon."  The  mixture  is  electrically 
heated  so  as  to  fuse  the  alumina  or  mixture  of  alumina 
and  silica,  and  to  reduce  the  silicon  and  cause  il  to  combine 
H-ith  the  base  metal.  The  nio.ss  is  allowed  to  cool  and  to 
disintegrate,  after  which  the  alumina  or  alumina-silica, 
which  IS  claimed  to  possess  great  hardness  and  abrasive  i 
properties,  is  separate<i  from  the  alloy  of  silicon.  .Mtema- 
tively.  the  addition  of  ba.se  metalliferous  material  may  be 
luuitti-d.  in  which  ease  one  of  the  products  obtained  is 
Nilicon. — A.  (!.  L.  I 


Aluminium    tind  otJur    mttals  ;     Solder  for  .       C.    O. 

Carroll  and  \V.  H.  .Adams,  Favetteville,  Ark.     U.S.  Pat. 
900,383,  Dec.  8,  1908. 

The  solder  consists  of  calcium  and  tin  or  other  matt-rial 
possessing  sufheicnt  affinity  for  aluminium  and  other 
metals  it  is  desired  to  join.  The  function  of  the  calcium 
in  the  solder  is  to  reduce  the  oxide  on  the  surface  of  the 
aluminium  or  other  metal. — A.  0.  L. 

liefuse  tin  uxire  ;    Method  of  and  apparatus  for  cleansing 

articles  of and  for  the  recovery  of  solder  therefrom. 

J.   W.   Evans,  Cargo  Fleet,   Yorks.      Eng.   Pat.  26.383, 
Nov.  29,  19117. 

The  refuse  tin  ware  is  delivered  by  means  of  a  hopper 
to  one  end  of  a  revolving  perforated  cylinder  jirovided 
with  a  spiral  worm,  by  unans  of  whi<h  the  articles  are 
tiimbUsl  forwar<l  tbrouKli  the  cylinder  until  they  fall, 
frt'ttl  from  tin.  int(i  a  receptacle  plact-d  at  the  other  end, 
from  which  they  are  discharged  at  intervals  by  opening  a 
slide.  .At  this  end.  beyond  the  receptacle,  is  placi'd  a 
fire-grate.  fi*om  which  redut-ing  gases  pass  into  the  cylinder, 
heating  it  to  a  dull  red  heat.  The  walls  of  the  cylinder 
are  perf()ratcil.  ami  it  is  completely  enclosed  within  an 
outer  brick  chamber.  Below  the  cylinder  is  placed  a  tank 
of  water,  into  which  melted  tin,  solder,  iron  oxide,  and 
dirt  fall  through  the  perforations.  J3y  means  of  iidet  and 
outlet  pi|ies  set  at  the  surface  of  the  wattT  ill  the  tank,  a 
constant  How  of  water  is  maintained  through  the  latter  so 
as  to  wash  away  the  dirt.  The  tin,  etc.,  is  from  time  to 
time  raked  out  of  the  tank  through  an  opening  near  the 
bottom  :  it  is  dried  and  the  iron  oxide  separated  magneti- 
cally.—.\.  a.  L. 

Ore    sejxiretting    processes.     M.     Ruthenburg,     Lockport. 

U.S.A.  Eng.  Pat.  28,191,  Dec.  21,  1907. 
Thk  process  is  applicable  to  ores  and  concentrates,  e.g., 
"  Elmore  concentrates,"  which  cannot  be  si-parati^d  by 
•ifravitation  in  water  because  they  are  not  wetted  by  il. 
It  consists  in  separating  the  separate  compoiuMils  i>y  gravi- 
tation in  a  liquid  hydrocarbon,  e.g.,  the  lighter  ))etroleuni 
distillates,  which  "  wets  "  the  minerals,  and  dissolves  the 
heavy  oil  if  "  Elmore  concentrotes  "  are  used. — A.  G.  1.. 

Concentration  of  pulverised  ore  ;    Apparatus  for  the . 

J.  Guinea,  Viscaya,  Spain.     Eng.  Pat.   11,7(12,  May  3i), 

1908. 
The  apparatus  consists  of  an  inclined  table  of  trapezoidal 
form,  provided  with  an  ore-charging  receptacle  at  the  uppiT 
corner  of  the  wider  (lart,  and  a  watering  pipe  along  the 
upper  edge.  Longitudinal  grooves  are  formed  in  the 
surface  of  the  table  in  its  wider  ]iortions.  The  table  is 
given  a  combined  reci|irocating  and  rising  and  falling 
movement,  in  such  a  way  that  it  descends  whilst  it 
advances,  and  risi-s  on  returning.  This  movement  is 
elTected  by  supporting  the  table  from  the  middle  of  a  series 
of  bent  doublearmc<l  levers  linked  together  at  their  lower 
ends  ;  the  upper  ends  of  the  levers  are  keyed  to  oscillating 
shafts,  ojierated  from  an  e.xeentric  disc  by  means  of  a 
connecting  rod  coupled  to  an  oscillating  crank  on  one  of 
the  shaftji.— A.  G.  L. 

ilclalliferous    ores ;     Process    of    treating .     F.     1{. 

Cari)enter,  Assignor  to  The  American  Iron  and  Stetd 
Alloys  Co.,  Denver,  C^lo.  U.S.  Pal.  904. S3H,  .Nov.  24, 
1908. 
Ores  are  treated  without  the  use  of  a  llux  and  without 
producing  a  slag,  by  feeding  them  on  to  the  top  of  a  molten 
bath  of  specific  gravity  intermediate  betw<'en  thot  of  the 
metallic  constituents  of  the  ore  and  that  of  the  gangue. 

—A.  (!.  L. 

.4nn-aling    furnacm.     ,J.    and     R.     Edwards.    .Morriston, 

Wales.  Kng.  Pat.  I.').19«,  July  17.  HMIS. 
In  addition  to  the  usual  bridge  of  a  reverberatorv  annealing 
furnace,  a  second  inverted  bridge  is  provided  beyond  the 
first.  Tliis  second  bridge  extends  from  the  top  of  the 
furnace  to  the  bottotn.  but  is  made  solid  only  in  its  u])i)er 
portion,  the  lower  part  being  provided  with  a  number 
of  perforations,  through  which  the  tiatne  ]iassos.  being 
thereby  evenly  liislribuleai   in  the  annealing  chamber. 

—A.  G.  L. 
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Copper  and  process  for  purifying,  casting,  and  alloying  the 
same.  A.  J.  Rossi,  Assignor  to  The  Titanium  Allov 
Manufacturing  Co.,  New  York.  U.S.  Pat.  905,232, 
Dec.  1,  1908. 

Molten  copper  is  pmified  by  the  addition  of  titanium  or 
a  titanic  compound.  The  resulting  metal,  containing  not 
more  than  a  trace  of  titanium,  is  also  claimed. — A.  G.  1... 

Furnaces  ;    Metallurgical  .     L.  S.  Hughes.     Fr.  Pat. 

392.991,   Aug.    6,   1908. 

The  furnace  is  intended  for  the  treatment  of  pulverised 
ores,  and  consists  essentially  of  an  u])right,  C3-lindrical 
body  of  thin  sheet  iron,  with  a  conical  bottom,  in  whicli 
apertures  are  provided  for  the  admission  of  air.  The  gas 
inlets  are  arranged  on  an  annular  tube  surrounding  the 
furnace,  just  above  the  conical  bottom,  and  are  inclined, 
so  that  an  ascending  flame  is  produced  within  the  combus- 
tion chamber.  The  ore,  fed  through  a  hopper  at  the  side, 
falls  in  a  thin  stream  on  to  a  jet  of  air  ascending  from  the 
bottom,  and  is  so  forced  up  into  the  hot  zone  of  the  furnace, 
where  it  mixes  with  the  flames  from  the  burners.  By 
maintaining  a  strong  current  of  air  through  the  furnace, 
the  heated  products  are  quiclily  carried  away,  so  that  the 
temperature  within  the  chamber  is  never  sufficient  to  fuse 
the  oxidised  ore.  The  powdered  material,  carried  away 
with  the  gases,  is  finally  deposited  in  chambers  connected 
with  the  conduit.  The  ash  and  heavier  impiu'ities  are 
separated  within  the  furnace  proper,  and  can  be  removed 
through   apertures   at   the   bottom. — C.  A.  W. 

Magnesium  and  its  alloys  ;    Melting  and  casting  of 

tinthout  formation  of  dross.  Chera.  Fabr.  Griesheim- 
Elektron.     Fr.  Pat.  393,080,  July  11,  1908. 

By  adding  the  metal  in  only  small  quantities  at  a  time, 
tlie  mass  in  the  crucible  is  never  allowed  to  become 
completely  liquid.  In  this  way  the  temperatmre  never 
greatly  exceeds  the  melting  jjoint  of  the  metal,  and  the 
formation  of  the  oxide  and  nitride  is  prevented.  Before 
casting,  and  in  order  to  obtain  the  necessary  fluidity, 
the  vessel  containing  the  pasty  mass  is  quickly  agitated 
after  removal  from  the  fire. — C.  A.  W. 

Ingots  ;  Process  for  forming .     J.  T.  Jones.     Fr.  Pat. 

392,629.  June  6,  1908. 
See  U.S.  Pat.  890,235  of  1908  ;  tliis  J.,  1908,  814.— T.  F.  B. 

Iron  and  steel ;    Process  for  making  .     J.  T.   Jones. 

Fr.  Pat.  392,630,  June  6,  1908. 

See  U.S.  Pats.  890,234,  890,235.  891,704,  and  891,705  ; 
this  J.,  1908,  814  and  815.— T.  F.  B. 

Zin<: ;     Process    of    extracting .     E.     H.    Shortman, 

Bloxwich,  As.signor  to  The  New  Delaville  Spelter  Co.. 
Ltd.,  Spring  Hill.     U.S.  Pat.  905.753.  Dec.   1,  1908. 

See  Eng.  Pats.  7223  ,ind  7223.1  of  1907  ;  this  J.,  1908, 
450.— T.  F.  B. 

Ore ;     Apparatus    for    the    magnetic    separation    of   . 

(J.  Grondal.  Djursliolm,  Sweden.  U.S.  Pat.  905.815, 
Dec.  1,  190S. 

See  Addition  to  Fr.  Pat.  340,858  of  1904;  this  J.,  1907, 
699.— T.  F.  B. 

Tliermic mixtures  ;  Mnnufnclureoj .     H.  Goldschmidt. 

Assignor  to  Th.  Goldschmidt.  Essen  on  Ruhr,  Germany. 
U.S.  Pat.  906,009.  Dec.  8,  1908. 

See  Fr.  Pat.  361,197  of  1905  ;   this  .J..  1906.  593.— T.  F.  B. 

Magnesium  and  alloys  thereof  ;  Preparing for  casting. 

P.  Rakowicz.  Griesheim.  Assignor  to  Chem.  Fabr. 
Griesheim-E'.ektron.  Frankfort,"  Germ.inv.  US.  Pat. 
906,820,  Dec.   15,  1908. 

See  Fr.   Pat.  393,080  of  1908  ;    preceding.— T.  F.  B. 

Alloy.       \V.     BUliel.    Hamburg.    Gcrmanv.       I'S.      Pat. 

906.937,  Dec' 15,   1908. 
Skr  Fr.  Pat.  381,091  of  Mt07  ;   this  ,T..  1908,  128.— T.  F.  B. 


Furnaces  for  melting  metals,  glass,  etc.,  and  also  for  roasting 
or  calcining  ores,  saltcake,  and  other  substances.  L.  Le 
B.  Mount  and  W.  H.  Pfliiger.  Fr.  Pat.  393,258,  Aug.  13, 
1908.     Under  Int.  Con  v.,  Aug.  14,  1907. 

See  Eng.  Pat.  18.417  of  1907  ;  this  J.,  1908,  739.— T.  F.  B. 

Rust-preventing  and  lubriarting  agent  [from  mineral  oils}, 
Ger.  Pat.  204,906.     See  III. 

Blast-furnace  slag  ;    Treatment  of for  production  of 

hydraulic  cement.     U.S.  Pat.  905,813.     iSee  IX. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4).— ELECTRO-CHE.MISTRY. 

Silnndum,    a   new  product    of   the    electric  furnace.      F. 

Boiling.  Chem.-Zeit.,  1908,  32,  1104—110.5. 
SiLtrNDUM,  a  silicide  of  carbon,  is  obtained  by  heating 
carbon  in  an  atmosphere  of  silicon  vapour,  i.e  ,  by  heating 
carbon  with  carborundum,  to  which  sand  may  be  added, 
or  with  a  mixture  of  .sand  and  carbon,  at  a  temperature 
of  1700°— 1800°  C.  [Silnndum  appears  to  be  inter- 
mediate between  carbon  and  carborundum].  Carbon 
articles  can,  if  desired,  be  converted  into  silundum  on 
one  side,  or  in  places  only.  The  electrical  conductivity 
of  silundum  is  considerably  less  than  that  of  carbon  ; 
it  varies,  together  with  the  hardness,  according  to  the 
carbon  used  and  the  length  of  heating  in  silicon  vapour. 
A  rod,  800  mm.  in  length  and  6  mm.  in  diameter,  will 
carry  a  current  of  4000  watts  jiernianently.  and  of  8000 
watts  temporarily.  The  material  is  stable  in  air  up  to 
high  temperatures;  at  1750° — 1800°  C,  silicon  vapour 
is  given  off  and  at  once  oxidised.  Molten  metals,  especially 
iron,  destroy  it  rapidly ;  consequently  crucibles,  etc., 
should  be  converted  into  silundum  only  on  the  outside. 
Silundum  cannot  be  used  for  making  fllaments  for  incan- 
descent electric  lamps,  on  account  of  the  deposition 
of  brown  silicon  on  the  glass.  The  chief  use  of  the  new 
material  appears  to  be  as  a  permanent  resistance  material 
for  high  temperature  work. — A.  G.  L. 

Carbon    dioxide ;     Decomposition    of    ■    by    the    silent 

electric    discharge.     A.    Holt,    jun.     Chem.    Soc.    Proc., 
1908,  24,  271. 

Carbon  dioxide,  which  had  been  carefully  dried  by 
phosphoric  oxide,  was  found  to  be  decomposed  to  an 
amount  which  increased  as  the  pressure  of  the  gas 
diminished,  .\bout  48  per  cent,  decomposition  was  obtained 
under  30  mm.  pressure,  and  about  3  per  cent,  decompo- 
sition under  700  mm.  pressure.  The  amount  of 
decomposition  was  foimd  to  vary  with  the  degree  of  dryness 
of  the  gas,  the  intensity  of  the  discharge,  and  the  form  of 
ozoniser  employed,  but  in  all  cases  diminished  pressure 
gave  greater  decomposition.  Moist  carbon  dioxide 
was  found  to  decompo.se  to  a  larger  extent  as  the  pressure 
of  the  gas  increased,  ranging  from  3  per  cent,  decomposition 
under  50  mm.  pressure  to  about  14  per  cent,  under 
700  mm.  pressure.  The  weaker  the  discharge  the  less 
gas  was  decomposed  at  all  pressures.  Comparison  of 
these  results  with  those  obtained  when  moist  and  dry 
carbon  dioxide  is  decompo.sed  by  ultra-violet  light,  or 
induction  sparks,  leads  to  the  conclusion  that  the  silent 
discharge  at  low  pressures  acts  chemically,  mainly  like 
ultra-violet  light,  whilst  as  the  pressure  of  the  gas 
increases,  it  behaves  more  .ind  more  as  though  it  consisted 
of  actual  sparks. 

Electrolytic    and    electrothermal    industries ;     Influence    of 

cheap  electricity   on  .     E.    A.    Ashcroft.      Faraday 

Soc.,  Deo.,  1908.     [Adi>ance  proof\. 


Xickd  ;  Eleclroh/tic  determination  of  ■ 
See  XXIII. 


A.  Schumann. 


Rotating  anode  ;    Use  of  the in  electrolytic  separations. 

[Determination    of    cadmium].      M.     E.     Holmes.     Set 

xxxrr. 
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Patents. 

Ozonitting    liqiiidti  ;     Apparatue   /or    .     F.    Barbury, 

Eiig.  I'at.  2,'i,2n2,  Nov.  13,  liK)7.  Vncler  Int.  Coiiv., 
Nov.   29,    1  •)<)«. 

The   ni)|Miratiia  consists   of  a    series  of  concentric   glass 
vessels,    the   eentml   one   of   wiiioh   is  dosed    l>v   a   glass 
ston|K*r  fitted  with  glass  lubes  elos<*d  at  their  lower  ends 
and   projeiting   into  the   vessel.      Metallic    jiins  aiv   fitted 
into  the  glass  tubes  and  connected  with  one  of  the  poles 
of  a    [lOHcrful    induction    coil.     The    liquid    is   iiitiodm  cd 
into  the  central  vessel  by  means  of  a  tube  in  the  stopiier.    , 
and  imsses  from  one  vcs.sel  to  another  by  holes  in  ojiposite    I 
sides    of    successive    vessels.     The    outer    ves.sel    stands    ' 
on    ])ointed    pins   attached    to    an    insulated    nu'tal    jilate    I 
whiih  is  connected  to  the  second   (Mde  of  the  induction 
coil,  and  at  the  bottom  of  this  vcssi'l  is  a  fuuucl-shaiicd 
ojH'ning   connected    with  "a    receiver   in    which    a    \aciiuni 
is   created.— O.  F.  II. 

Ozone  ;     MrJhurl  of  pnxliuing  and  utilising  .     H.   N.    | 

Potter.  Xew  Rochelle,  N'.Y..  Assignor  to  Cooper  Hewitt 
Electric  Co.,  .\ew  York.  r..S.  Pat.  (Ml.^Sdl.  Dec.  1. 
ISIOH. 

The  method  of  j^rotlucing  and  utilising  oz.one,  consists  in 
]iassing  an  electric  current  between  electrodes  jjlaced 
inside  a  container  ])ervious  to  ozonising  radiation, 
preventing  a  dissi|)ation  of  the  ozone  by  suitable  means, 
and  conducting  it  to  a  reipiiivd  ])oint. — F.  K. 

Ozone  generator.  J.  ,T.  E.  Uouznl.  First  addition, 
dated  Mav  2fi.  1908.  to  Kr.  Pat.  39I.3fiS.  Mav  i.  1908 
(this  .1..    1908.    I2II). 

Thk   apparatus   consists   of   a    central    tubular   clc<  trode    ! 
perforattil    by    a    large    number   of   holes    provided    with    , 
eoniially     arranged     pointed      ijrojections,     a     dielectric    ! 
composed    of   a    large   uumlaM-   of   ca)>illary    tulies  placed 
nt  a  distance  of  about  Ov  mm.  from  the  centnil  electrode, 
an  e.xterior  spiral  electrode  holding  together  the  bundle 
of  capillary   tubes,   and    means   for  drawing   air   through 
the  central  electrode. — O.  K.  H. 

Elerl roti/sia  uj  ligiiids  ;    Process  /or  the .     J.   iiilliter,    I 

A.s<lierslelx-n,  Cermanv.     U.S.    Pat.   903,951,   Nov.    17,    I 
1908.  ■  1 

The  liquid  is  fed  into  the  ui)iier  of  two  superposed 
ohamlK-rs  s<-|)arated  by  a  dia))hmgm.  The  electrolyte 
is  heated  at  or  about  the  level  of  the  electrodes  in  the  upper 
chamber,  and  the  gases  generated  are  withdrawn  by  suction 
from  the  lower  chamber  beneath  the  diaphn\gm. — 0.  F.  H, 

flani ;     Profess    ami    appuralux    jur    e/Jceling    chemical 

action  in .      IJ.    K.    l.,ovejoy,   Xiagaiii    Kails.   X.Y.. 

Assignor  to  \V.  E.  F.  Uradlov,  .\ew  York.  I'.S.  Pats. 
!KM,070  and  904,07.3,  Nov.  17,  1908. 

The  mi.\ture  of  gases  is  subjected  to  the  influence  of  a 
radio-active  body  and  to  the  action  of  the  electric  arc, 
which  is  successively  fornu-d.  elongated,  and  broken.  The 
apparatus  consists  of  a  chamlH'r  in  which  an'  plaicd  two 
sets  of  relatively  movable  electnulcs,  by  nieans  of  which 
arcs  may  bo  successively  formed,  elongated,  and  broken. 
.Means  are  provided  for  introducing  the  gases  into  the 
chamber,  and  for  subjecting  them  to  the  influence  of  a 
radio-active  Inxiy. — O.  F.  H. 

Oases;    Apparatus  and  process  for  chemicatly  eninbining 

.     1).    R.    Lovejoy,    Niagara    Fall.s.    .\.S'.,   .A.s.signor 

to  \V.  E.  F.  PradleV,  New  York.  N'.Y.  T.S.  Pats. 
904.071  and  904,072,  Nov.  17,  1908. 

The  apparatus  consists  of  a  chamber  in  which  electrodes 
are  so  mounted  that  arcs  may  be  rapidly  formed  l>etween 
them,  ebmgated,  and  broken.  .Means  an-  (irovidcd  for 
rofrigerating  the  gases  on  their  way  to  the  chamU-r.  and 
for  liquefying  or  solidifying  the  eases.  The  gases,  such  as 
nitrogen  and  oxygen,  are  8ul>jeete<l  to  the  action  of  elirtrie 
arcs,  thus  s»U'eessively  formed,  elongated  and  broken,  and 
the  products,  .such  as  nitrous  oxide,  are  removi'<l  bv 
cooling  to  the  liquid  or  solid  state. — ().  F.  H. 


Carbides  [of  calcium,   etc.] ;     Process  of  smelling  metallic 

compounds  and  prmlucing  .     E.  F.  l*rice.  Assignor 

to  Union  Carbide  Co.,  Niagara  Falls,  N.Y.  U.S.  Pot. 
904,991,  Nov.  24,  I'.KIS. 
A  CALCiiM  compound  reducible  by  carbon  is  directly 
heated  by  allowing  it  to  fall  through  a  heated  atmosphere. 
The  heat  unabsorbed  in  this  process  is  used  to  "  indirectly  " 
heat  carbon.  The  two  materials  are  then  mixed  and 
further  heated  electrically. — A.  G.  L. 

Kltclrode.  .K.  t!.  Davis,  .Schenectady,  N.Y.,  Assignor 
to  General  Electric  Co.,  New  York.'  U.S.  Pat.  905,(!«6, 
Dec.  1,  1908. 
In  the  electrical  treatment  of  ga.ses,  electrodes  comjKised 
of  iron  chemically  combined  with  another  element,  e.g., 
magnetic  oxide  of  iron,  aixi  used  for  the  produition  of 
long  arcs. — F.  R. 

(liilmnic  element.     C.   F.   G.    A.   Heil.     Fr.    Pat.    392,429, 

July  I,  1908.     Under  Int.  Conv.,  April  10,  I<HI8. 
The  claims  are  for  a   depolariser  consisting  of  meivury 
sulphate,  mixed  with  a  convenient  jjrojMjrtion  of  graphite 
and    mereury   oxide,   and   an   electrolyte   consisting   of  a 
solution  of  magnesium  and  potassium  sulphates. — O.  F.  H. 

Electrolyte    for  <i  de polarising  galvanic  element  containing 

cumpoundi  of  mercury.     C    F.    G.  A.    Heil.     Fr.    Pat. 

39-2,430,  July   1.    1908.     Under    Int.    Conv.,    June    12, 

1908. 

The  electrolyte  consists  of  an  aqueous  solution  of  acetates 

of  metals,  particularly  potassium  acetate. — O.  F.  H. 

Electric    resistance    furnace  ;      High    pressure .     J. 

Josselin.  Fr.  Pat.  392.4(i,'>.  July  18,  1908. 
The  furnace,  which  is  intended  to  be  used  for  the  manu- 
facture of  (liaiuond  and  for  other  [lurpo.ses.  consists  of  a 
strong,  hollow  steel  cylinder  and  is  heated  by  means  of  a 
carbon  resistance  of  convenient  form  jilaced  between  the 
electrodes.  Tin  solder  is  used  as  a  seal  for  the  cover  and 
for  the  electrode  carrier,  both  of  which  are  water-cooled. 
A  ]>ump  is  used  for  forcing  gases  under  great  pressures  into 
the  interior  of  the  furnace. — 0.  F.  H. 

Nitrogen    oxides  ;     Production    oj [from    air].     F. 

Haber  and  A.  Koenig.     Fr.  Pat.  392,(>70.  Julv  13.  1908. 

Under  Int.  Conv..  July  24.  1907. 
OxiiiES  of  nitrogen  are  produced  by  passing  air.  imder 
reduced  pressure,  through  a  narrow  cylindrical  vessel  in 
which  an  electric  arc  is  maintained  in  such  a  manner  that 
it  fills  or  nearly  fills  the  ves.scl.  .\n  excessively  high 
temperature  is  avoided  by  having  the  walls  of  the  ve.s.sel 
suitably  cooled.  Gas  containing  9-5  to  10  per  cent,  of 
oxides  of  nitrogen  is  stated  to  be  easily  obtained. — F.  R. 

Electric  furnaces.     H.  Nathusius,  and  Westdeuts.  Thomas. 

phosphatwerke.  Berlin.     Eng.  Pat.  7923.  April  9,  1908. 

Addition  to  Eng.  Pat.  7188,  April  1,  1908. 
See  Addition  of  JIarch  30,   1908.  to  Fr.  Pat.  .388,008  of 
1907  ;    this  .1.,  1908,  1020.— T.  F.  B. 

Compounds  of  oxygen  and  nitrogen  ;    Production  of . 

F.  Haber  and  .A.  Koenig,   Karlsruhe.  Germany.     Eng. 

Pat.  1.'>.490.  Julv  21.  1908.      Under  Int.  Conv.." Julv  24, 

1907. 
See  Fr.  Pat.  3'.»2,«7o  of  19(»8;    preceding.— T.  F.  B. 

Voltaic  arcs  ;    Method  of  striking .      A.  J.  Petersson, 

Alby.  Sweden.      U.S.  Pat.  90.'>.572.  Dee.  I.  1908. 

See  Fr.  Pat.  359,1 13  of  l!MI5  ;  this  J.,  19O0,  321.— T.  F.  B. 

Arc  lamp  electrode.     U.S.  Pat.  904,532.     -Sec  II. 

Acetates,     especially     sodium      acetate  ;       Electrochemical 

oxidation  of 1.     Addition  to  Fr    Pat.    383.595.     See 

VII. 

Alkali  and  other  silicates;    Manufacture  of [I'/i  the 

electric  furnace].     Fr.  Pats.  392,945  and    392,940.     See 
VII. 


Olass  arlicUs  ;    Fire-glazing  or  finishing  of 
Pat.  39fl.     See  VIII. 


Eng. 


Vol.  XXVIII.,  No.  1.] 


Cl.  XU.-FATTY  OILS,  FATS,  WAXES,  (fc'SOAPS. 


29 


(J?. )— ELECTRO-METALLURGY. 

Patents. 

Coatinif  melallic  arlidex  with    zinc  ;    Electrolyte  tur . 

('.    Bianco.     Fr.    Pat.    H!(2,317,   Jul}'   15,    1908.     Under 
Int.  Con  v..  July  16.  1907. 

The  electrolyte  consist.?  of  a  solution  of  siiljjliates  and 
acetates  of  zinc,  iron,  aluminium,  and  an  alkali  metal  such 
as  sodium. — O.  F.  H. 


and  a  molecular  equivalent  of  256-8  (theory  for  an  acid  of 
formula,  Ci6H3n02  =  254). 

Areca  nut  fat  : — The  substance  obtained  by  e.Ktraeting 
the  nut  with  ether  was  a  reddish-brown  fat  with  an 
odom"  recalling  that  of  nutmeg,  whereas  that  obtaiued  by 
extraction  with  petroleum  spirit  was  yellowish-wiiite  and 
nearly  odourless.  Both  fats  were  solid  at  the  ordinary 
temperature.  t)n  analysis  they  gave  the  following 
results : — 


Sp.  gr. 

M.  pt. 

Acid 
value. 

Saponi- 
fication 
value. 

Iodine 
value. 

Heliner 
value. 

Reichert- 

Meissl 
i.  value. 

Acetyl 
value. 

True 
acetyl 
value. 

Fatty  acids. 

Fat. 

M.  pt. 

Mean    1 
molec.   Ilodine 
weight,  value. 

Extracted  with   ether 

„               petroleum 
spirit . . . 

0-881 
0-973 

°C. 
36-37 

37-38 

91-1 
97-2 

227-4 
234-6 

24-3 
12-3 

92-76 
91-45 

0-2 
4-2 

15-1 
18-2 

11-2 
9-81 

39 
39-40 

244-8 
238-5 

25-95 
13-6 

Alloy ;    New  metallic aiid  method   of  tnanufaciHre. 

A.  Jouve.     Fr.   Pat.  392.924.  Aug.   1,   1908. 

The  alloy  is  composed  ])rineipally  of  magnesium  and 
silicon,  with  or  without  other  metals,  and  is  prepared 
by  reducing  magnesium  oxide,  or  any  other  suitable 
compound  of  magnesium,  by  carbon  in  the  electric  furnace, 
in  the  presence  of  a  sdicious  material. — C.  A.  W. 

Zipx- plating  ;    Electrolytic  solution  for .     C.   Bianco, 

New   York.     U.8.    Pat.    905,78.5.   Dec.    I,    1908. 
See  Fr.  Pat.  392,317   of  1908  ;    preceding.— T.  F.  B. 

Metallimlion  of  vitreoii.i,  porcelain,  earthenware  and  the 
like  iur/aces  so  that  metal  or  metallic  ulloij  may  be  electro- 
lylicMy  deptmled  thereon.     En^.  Pat.  17.743.'    See  VI U. 

XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Erijol  oil,  lycopodinni  oil,  and  areca  nut  fat  ;  Charade rislics 

of .     A.  Rathje.     Arch.  Pharm.,  1908.  246,  f)92— 

706. 

Eryol  oil,  obtained  from  Secide  curnutum,  is  a  dark  brown 
oil  which  thickens  a  little  on  cooling.  It  has  a  somewhat 
pungent  taste  and  a  not  very  characteristic  odour.  The 
following  values  were  obtained  with  three  samples : — 
Sp.  gr.  (one  sample),  0-9250  ;  refractometer  reading  (one 
sainple).  1-4685;  acid  value,  11-31,  11-46;  saponification 
value,  178-4  to  180-2  ;  iodine  value,  73-4  to  74-5  ;  Hehner 
value.  95-84  to  96-6  ;  Reichert-Mcissl  value,  <l-61  to  0-(i7  ; 
aietyl  value.  27-43  to  31-38;  unsaponiliable  matter  (one 
sample).  0-36;  mineral  matter,  0-2  |)er  cent.;  and 
alkaloids,  O-li  per  cent.  /"  Hy  acids  (average  of  two 
samples),  neutralisation  val-ie,  183-0;  mean  molecular 
weight,  .307  ;  iodine  value,  77-2  ;  and  m.  pt.  (one  sample) 
38° — 39°  C.  The  fattj'  acids,  it  was  concluded,  com[ii'isp(l 
68  per  cent,  of  oleic  acid.  -22  per  cent,  of  hydroxyoleic  acid, 
and  5  per  cent,  of  palmitic  acid. 

Lycopodium  oil  is  a  bright  yellowish -green  oil.  which 
may  be  obtained  by  extracting  the  spores  of  lycopodium 
with  chloroform.  .Ayieldof  49-2  per  cent,  was  thus  obtaiued 
of  a  product  which  gave  the  following  values  : — Sp.  gr., 
0-93617;  refractometer  reading.  1-4671  ;  acid  value,  18-6; 
saponification  value,  195-0:  iodine  value,  8] -0  ;  ilelmer 
value,  88-0  ;  Reichert-MeissI  value,  7-3 ;  acetyl  value,  .53-8 ; 
(true  acetyl  value.  44-1);  glycerol,  7-8  per  cent.: 
unsaponifiahle  iiuitter,  0-43  per  cent.  ;  and  mineral  matter, 
t)-03  per  cent.  Fatty  acids,  m.  pt.,  39° — 40°  C.  ;  neutralisa- 
tion value.  202-0  ;  mean  mole<;ular  weight,  278-0  ;  and 
iodine  value,  91-8.  The  fatty  acids  were  found  to  have 
the  following  composition  calculated  upon  the  oil  :  — 
Lycopodium  acid  (dihydroxystearic  acid)  3-2  ;  lycopodic 
acid,  81-0;  st-earic  acid,  113;  palmitic  acid,  0-85;  and 
rayristic  acid,  2-0  jier  cent.  The  lycopodic  acid  separated 
by  treatment  of  the  lead  salts  of  the  fatty  acids  with 
benzol  was  a  yellow  liquid  with  an  iodine  value  of  98-7, 


Both  fats  contained  about  5  per  cent,  of  glycerol,  1  per 
cent,  of  unsaponifiable  matter,  and  0-0-2  to  0-03  per  cent, 
of  mineral  matter.  The  fatty  acids  had  the  following 
composition  respectively  : — Stearic  acid,  2-25  and  3-3  ; 
palmitic  acid,  3-1  and  2-47  ;  myristic  acid,  21-0  and  24-7  ; 
lauric  acid,  43-65  and  53-3;  capric  acid,  1-0;  and  oleic 
acid,  290  and  14-5  per  cent. — 0.  A.  M. 

Japanese  fish  oil ;   Solid  constituents  of .     H.  Okada. 

Chem.-Zeit..  1908,32,  1199—1201. 

The  oil  examined  was  derived  from  various  species  of 
herring.  It  was  completely  soluble  in  30  times  its  volume 
of  a  mixture  of  40  parts  of  ether  and  60  parts  of  alcohol. 
On  adding  to  100  c.c.  of  this  solution  the  same  volume 
of  95  per  cent,  alcohol,  and  coolmg  the  liquid  to  — 10°  C, 
a  white  flocculeut  |)recipitate  (m.  pt.  30° — 33°  C.)  was 
obtained,  and  from  this  was  finally  isolated  by  successive 
treatments  with  the  mixture  of  ether  and  alcohol,  an 
apparently  homogeneous  substance  melting  at  34°  to  35°  (.'. 
This  had  a  saponification  value  of  195-9  ;  an  iodine 
value  of  29-7  ;  and  a  refrattometcr  reading  of  1  -4545  at 
41° — 4-2°  C.  The  liberated  fatty  acids  were  fractionated 
by  the  lead-ether  method,  and  found  to  contain  oleic 
acid  and  solid  fatty  acids,  which  from  the  results  of  frac- 
tional precipitation  corresponded  to  a  mixture  of  stearic 
and  iWocetic  acids.  Tlie  solid  substance  isolated  from 
the  oil  thus  corresponded  to  a  mixed  glyceride  with  the 
formula, 

>-lSt^33'-'-i 

which  has  a  theoretical  iodine  value  of  '29-5  and  saponifi- 
cation value  of  195-2. — C.  A.  M. 

\Va:}:cs  of  tin  Coniferuc  :  a.  new  (/roup  of  natural  compounds. 
J.  Bougault  and  L.  Bourdier.  Compt.  rend.,  1908, 
147,  1311  —  1314. 

The  authors  have  isolated  from  the  leaves  of  several  species 
of  Conifer*  (juniper,  pine,  thuja,  etc.),  a  series  of  crystal- 
line waxes  constituting  a  hitherto  unrecognised  group  of 
chemical  substances.  The  isolation  of  these  waxes  was 
based  on  their  solubility  in  hot,  and  insolubility  in  cold 
90  per  cent,  alcohol ;  their  purification  which  is  effected 
by  various  organic  solvents  is  a  very  laborious  process. 
The  wax  of  .Jnniperus  .•iaitina,  ni.  pt.  73 — "8°  ('.,  was  re- 
solved into  fractions  melting  at  (18,  72,  7<>  and  82  ('.. 
whi(-h  .are  luit  necessarily  single  substances  but  are  all  of 
the  same  type.  .\ll  these  bodies  .arc  of  acid  character: 
when  the  iM-id  is  ne\itralised  by  alcoholic  potash,  they  are 
soluble  in  hot  w.atcr.  but  the  solution  forms  a  soa])-like  jelly 
on  cooling.  The  waxes  also  possess  a  free  alcoholic  group 
capable  of  acetylation.  They  are  also  esters,  having  a 
saponification  value  of  about  230.  but  the  whole  of  the  pro- 
ducts of  hydrolysis  are  acids,  no  purely  alcoholic  i-ompounds, 
such  as  glycerol,  etc.,  being  formed.  When  the  alcoholic 
solution  of  the  saponilied  wax  is  neutralised  and  treated 
with  barium  chloride,  the  whole  of  the  organic  matter  is 
precipitated  as  barium  derivatives  insoluble  in  benzene  or 
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cold  otiior.  Consequently  the  waxes  are  esters  of  alcoholic 
iicids,  ill  whiili  tlio  carboxyl  group  of  one  molciMilc  is  cstori- 
licd  with  the  alcoholic  hydroxyl  of  another  molecule  of  I  lie 
Slime  or  a  similar  acid.  In  this  way  comiile.x  chiiiii.-i  are 
forme<i,  similar  to  the  |)oly|R'ptide  chains  studied  by 
Fischer;  the  authors  propose  the  name  of  etholides 
for  these  new  waxes.  It  is  proliable  that  the  iiumlior 
of  simple  hydroxy-acids  taking  part  in  the  s\^lthc8is  of 
the  various  etiioiides  is  not  very  large,  and  that  the 
dilfereiit  etholidcs  differ  mainly  in  respect  of  the  number 
of  a.ssociated  molecules  and  their  order  in  the  chains.  The 
authors  have  isolated  two  of  these  component  hy<lro.\y- 
acids  : —  a  hi/drnxi^pnlmitir  iicid,  in.  ])t.  !)5  t'.,  present  in 
all  these  wa.\es.  which  they  call  jnniperic  acid,  and  a 
hydroxylauric  acid,  called  subink  acid.  in.  pt.  84"  C, 
found  so  far  only  in  the  fraction  of  the  wax  of  ./.  nabina 
melting  at  82'  C— J.  F.  B. 

l^oap ;     ilydroli/nif    of .      F.    W.    F.     Ross.     aiom. 

Trade  .J.,  1908,  43,  540—541. 
The  author  strt tea  that  the  effect  of  hydrolysis  has  received 
scant  attention  in  att<Mnpts  to  determine  the  value  of 
toilet  soaps  with  respect  to  their  action  on  the  skin.  It 
is  stated  that  the  liability  to  and  rate  of  hydrolysis  of  a 
given  soap  does  not  depend  upon  the  percentage  of 
eouibined  alkali,  the  proportion  of  water  in  the  solid  soap, 
or  whether  the  soap  is  super-fatted  or  not,  but  is  governed 
by  the  nature  of  the  fats  usihI  in  its  preparation.  Tests 
for  toilet  .soajis  are  described  based  on  the  use  of  a  1  per 
cent,  solution  of  pheiiolphthaleiii  in  absolute  alcohol. 
Comparative  tests  arc  made  on  the  soap  under  examination  , 
and  a  neutral  standard  soap,  and  the  results  are  given  in 
terms  of  the  time  re(|uirc<l  to  obtain  a  pink  colour  with  t 
the  jihcnolphthalein  solution  diluted  with  a  knowii 
tpiantity  of  water,  or  the  relative  amounts  of  water  whicli 
have  to  be  added  to  the  pheiiolphthalcin  solution  in  order 
to  obtain,  in  the  .same  time,  tints  of  the  same  dejith  on 
the  standir.l  soap  and  cm  the  soap  under  examination. 

-.4.  S.       1 

Lavender  oil  ;  Adiillcralion  vf with  the  iiU.ru  of  falfy 

acids  of  cocoamU  oil.     T.   Delphia.     Sec  XX. 

Patents. 

Cod-liver  oil  cmiiUion  ;    Apptiralutt  for  llic  inaniifadurt  oj 

.     a.   A.   Shuard,  Leeds.     Eug.   Pat.   49-2,  Jan.   8,    , 

190S. 

The  apjiaratu.- consists  of  a  hollow  drum  iiiouiiti'd  horizon- 
tally in  adjustable  bearings,  and  within  which,  on  a  central 
shaft,  are  mounted  a  number  of  perforated  blades. 
The  driiiii  and  the  blades  arc  capable  of  being  rotated  in 
opposite  directions.  The  oil  and  llavoiiring  essences  arc 
run  continuously  into  the  drum,  which  is  also  charged 
continuously,  through  the  hollow  eiul  of  the  central  shaft, 
with  tlie  ii'quisili^  jiinount  of  "  iiiucilagc  "  or  like  material, 
from  reservoirs  mounted  above  the  drum,  means  being 
provided  for  regulatini;  and  checking  the  feeding  of  the 
different    materials.— K.  \V.  h. 

Oil ;    .ipjjiiralii/i  for  decotorinimj,  hleiiching,  ami  Ihirliciiing 

.     Soe.  Noiiryet  Van  l»er  l,ande.     Fr.  Pat.  :tll2.7'.t:!, 

July  30,  190.S. 

The  (Vitellt  relatestolhi^  proccrji  of  decolourising. I'Icicliiiig. 
and  thickening  oils  liy  subjecting  tbeni  to  the  jiction  of 
heat  and  of  air  under  pivssuiv  in  an  ap|uiratus  iirovided 
with  an  agitator.  The  apparatus  consists  of  a  jacketed 
cylindrical  vessel,  divided  by  transverse  partitions  into 
compartinenis,  whiidi  coinmiinicate  with  one  another  alter- 
nately at  the  centre  and  at  Ihi*  i-iiTunifen*nce.  .Mternat^* 
partitions  aiv  fixed  to  a  central  shaft  and  rolali'  with  it. 
On  the  upper  and  lower  sides  of  the  partitions  a  series 
of  projecting  wings  or  blades,  of  tra)x'Zoidal  shape,  are  | 
mount4'd.  wlieivby  a  thorough  agitation  and  mixing  of  | 
the  oil  and  air  are  effeeted.— .\.  >S.  1 

•'>*'«/)  nmt  firoccjis  of  iiuiking  aoap.  C.  Ellis,  Lanbinont, 
N.Y.,  Assignor  to  Ellis-Fostcr  Co.,  X.J.  U.S.  Pat. 
904,520,  Nov.  24,  1908.  | 

AbOL'T  30O  parts  of  commercial  oleic  acid  are  sprayed   ' 
upon  about  .5iMl  p'lrts  of  a  fixed  alkali  such  as  soda  ash  ;    i 


the  mixture  is  then  gtirred  and  heated  at  a  teniperoturo 
of  250'  F.  until  combination  has  taken  place,  when  the 
resulting  soap  is  cooled  and  ground.  The  mixing,  stirring, 
and  heating  are  carried  out  as  a  continuons  process. 

— W.  P.  S. 


Polijglyecrini  from  gh/cerin  ; 
C.    Claessen.     Fr.    Pat. 


Proccjis  for  preparing  . 

392,884,   Aug.   1,    1908. 

SEEGer.  Pat.  198,768  of  1907  ;  this  J.,  1908,  833.--T.  F.  15. 


Oli/cerin  ;   .A piiic^Uion  of  the  highlit  viscous  liijuith  obtained 

bif   the   sejxtralion    of    water   from /'i/   hatting.     C. 

Claessen.     Fr.  Pat.  393,341,  Aug.  1,  1908! 

SEEGer.  Pat.  198,711  of  1907  ;  this  J.,  1908,  803.— T.  F.  li. 

Soaps    containing    peroxiile ;     Process    for    making    — . 

P.  Beiersdorf   und  Co.      Fr.    Pat.   392,955,   Aug.   5,    1908. 
Under  Int.  Conv.,  Aug.  20,  1907. 

See  Eng.  Pat.  10,823  of  1908  ;  this  J.,  1908,  ltt28.— T.  F.  B. 

Resins,  wax,  gums,  fats,  oils,  etc.  ;    Treatmcnl  of with 

chUirinc.     Eng.    Pat.   741.     Set.  XIIIW. 

Elastic  and  plastic  material ;    Manufacture  of  ,     Fr. 

Pat.  392,069.     See  XIIIC'. 


XIII.— PIGMENTS,     PAINTS;     RESINS, 
VARNISHES:     INDIA-RUBBER.    &c. 

(.4.)— PIGMENTS,  PAINTS. 

Lend  chromalc  ['*  chrome  t/cllow  "|  and  its  change  of  colxtur, 
K.  Jahlc/.viiski.     Chem.  Ind.,  19(18,  31,  73"l— 733. 

FiiESHi.v-PRKi  ii'iTATEii  lead  chromate  gmdiially  changes 
in  colour  from  light  yellow  to  orange,  and  in  practice  a 
certain  proportion  of  Icail  sulphate  is  precijiitated  with 
the  chromate  in  order  to  prevent  this  change  from  taking 
place  (see  this  .1.,  1891.  709  :  1899,  .S43).  The  author  has 
found  that  wlien  kail  chromate  is  pivcipitatcd  in  pre.senco 
of  excess  of  normal  lead  acetate,  the  yellow  pn'cipit^ite 
does  not  change  in  colour  when  left  in  contact  with  the 
solution,  nor  even  when  boiled  with  the  latter,  but  if 
separated  and  washed  with  water  or  with  acetic  acid, 
it  then  gradually  acquires  an  orange  tint.  If  the  pre- 
cipitation Ix-  effected  in  presence  of  excess  of  basic  lead 
acetate,  the  colour  of  the  prwipitate  changes  gradually 
(or  immedi  itely  on  boiling)  from  golden  yellow  to  red  ; 
this  I'hauge  is  attriliuted  liv  the  author  to  the  scjianition 
of  water  from  the  basic  lead  chromate,  Pb.j(UH)jCr04, 
first    precipitated,    with    formation    of    the    compound, 

Pb 
O-^pr^CrO^  ("chrome  ird,"   Chinese  or  Persian   red). 

The  prevention  of  the  change  of  colour  of  normal  lead 
chromate  ("  chrome  yellow  "\  in  the  exjieriinents  described 
above  was  evidently  ilue  t«.  ;  he  ]ire.sence  of  excess  of  lead 
acetate.  Further  ex{MM-iiiu-nts  shovsed  that  the  change 
is  also  pi-e  veil  ted  b_\-  as  lit  tie  .is  10  |H-r  cent,  of  lead  sulphate  ; 
barium  sulplialc  and  leatl  pliosphati*  do  not  prevent  the 
c  li.inge  ;  leail  oxalate  causes  reiliiclion  of  the  "chromo 
yellow."  Aci'oitliiig  to  the  author  the  change  of  colour 
is  due  to  till-  hydrolysis  of  the  lead  chnunate,  which  is  not 
completely  instiluble  ill  wati-r.  Tile  dissolved  jHirtion 
yields  ill  solution  lead  ions  and  cbroniat<'  ions: 
Pbt'r()4^l'b'-(- ("rtt^".  By  the  uniim  of  the  lead 
ions  and  the  hydroxyl  ions  of  the  water,  the  basic  ions, 
PbOH',  an-  formisl,  and  these  eoinbine  with  ehnimate 
ions  to  )ir<Mluce  basic  lead  chromate,  l'b.,((  iHjjCrK^ 
(the  ]>arent  substance  of  "  ibmnie  red"),  ff  a  soluble 
load  salt  lie  present,  it  yields  lead  ions  in  solution,  and 
thesis  diminish  the  degree  of  dissociation  of  the  lead 
chromate  anil  thus  limit  tlii'  riiictioiis  mentioned.  L,cad 
acetate'.  iM'iiig  easily  soluble,  can  lie  washo<l  out  of  the  lead 
chromate  precipitate,  and  the  change  of  colour  can  then 
take  pla<c.  lyejid  phosphate  is  practically  insoluble 
and  thus  incapible  of  preventing  the  change.  Lead 
sulphate  is  sufficiently  soluble  to  prevent  the  change 
of  I  iiloiir.  but  not  soluble  enough  to  be  removed  bv  washing. 

-A.  S. 
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Patents. 

Pigments  ';  ProditcHon  of  colouring  nuUlers  suitable  for . 

Badische  Anilui  und  Soda  Fabrik.     Fr.   Pat.   392,859, 
July  31,  1908.     Under  Int.  Con  v.,  April  2,  1908. 

Indanthrbne  Blue  and  other  similar  dyestuffs  are 
obtained  in  a  state  very  suitable  for  their  use  as  pigments 
by  reducing  them  with  carbohj'dratcs  in  alkaline  solution. 
Example  :  1000  kilos,  of  Indanthrene  Blue  RS  are  mixed 
with  9000  litres  of  water,  and  a  mixture  of  900  kilos,  of 
caustic  soda  (40°  B.)  and  500  kilos,  of  glucose  added.  The 
whole  is  boiled  for  i — 1  hour,  filtered,  and  washed.  If, 
before  the  filtration  a  little  colouring  matter  has  passed 
into  solution,  air  is  bubbled  through  to  precipitate  it. 

—J.  C.  C. 

Lake  colours  ;    Process  of  making .     F.   M.   Winter, 

Fahrbriicke,  Germany.    U.S.  Pat.  905,264,  Dec.  1,  1908. 

See  Fr.  Pat.  385,484  of  1907  ;  this  J.,  1908,  633.— T.  F.  B. 

Monoazo-dyestuff  ■     Manu/acture    oj    a caprMe    of 

beinq  applied  as  a  bluiah-red  pigment.     Fr.  Pat.  392,914. 
mee  IV. 

(B.)— RESENTS,  VARNISHES. 

Turpentine  oil  as  a  by-product  in  the  manufaclure  of 
wood-pulp  by  the  sidphcUe  process.  P.  Klason.  See 
XIX. 

Patents. 

Resins,  wax;  gums,  fats,  oils  or  similar  substances  ;  Treat- 
ment of n-ith  chlorine.     The  Electrolytic  Alkali  Co., 

Ltd.,  Middlewich,  Cheshire,  C.   C.  Connor,  Belfast,  and 
J.  W.  Stubbs,  Middlewich.  Eng.  Pat.  741,  Jan.  13, 1908. 

In  order  to  moderate  the  violence  of  the  reaction  between 
gaseous  chlorine  and  the  substances  enumerated  in  the 
title,  these  substances  are  dissolved  in  carbon  tetrachloride 
and  the  gas  passed  through  the  solution.  The  progress 
of  the  reaction  is  indicated  by  the  rise  of  temperature,  and 
the  reaction  is  complete  when  the  temperature  begins  to 
fall.  When  an  oxidised  product  is  desired,  water  is  added 
to  the  solution  before  ])assing  in  chlorine.  The  free  acid 
is  hnally  neutralised  with  alkali  and  the  carbon  tetra- 
chloride distilled  off,  the  chlorinated  or  oxidised  product 
remaining   behind. — E.  W.  L. 

Varnish  and  mannfarttire  thereof.  F.  R.  Suter,  Assignor 
to  New  Process  Varnish  Co.,  New  York.  U.S.  Pat. 
905,384,  Dec.  1,  1908. 

Molasses  is  boiled  until  most  of  the  water  is  expelled, 
and  is  then  introduced,  under  pressure,  into  a  mass  of 
melted  resin,  below  the  surface  of  the  latter.  The  mixture 
is  agitated,  and  then  "a  distillate  of  asphalt  diluted  with 
a  suitable  vehicle  "  is  added. — A.  S. 

Varnish  and  paint   with  a  liase  composed  of  derivatives  of 

jnmuric  acid  i     Manufacture  of .      Darrasse  Freres 

and  h.  Dupont.     Fr.  Pat.  392,668,  July  11,  1908. 

Crude  resinous  exudations  containing  pimaric  acid  are 
filter-pressed,  and  the  resulting  cake,  which  is  said  to 
consist  of  almost  pure  pimaric  acid,  is  dissolved  in  alkali. 
Fronr  the  solution,  metallic  pimaiates  are  obtained  by 
precipitation  with  soluble  salts  of  the  respective  metals. 
These  metallic  pimarates  are  dis.solved  in  suitable  solvents 
and  utilised  as  substitutes  for  resins  in  the  production  of 
varnish  and  paints. — A.  S. 

Siccative  ;     Process   for    producing   a .     J.    Pilgram, 

Cologne,  Germany.     Eng.  Pat.  11,031,  May  21,  1908. 

See  Fr.  Pat.  390,804  of  1908  ;  this  J.,  1908,  1 122.— T.  F.  B. 

Resinons    products    capable    of    replacing    natural-    resins ; 

Process    for    the    manufaUure    of .     L.    Grognot, 

Assignor  to  Les  Produits  Chimiques  do  Croissy,  Paris. 
U.S.  Pat.  906,219,  Dec.  S,  1908. 

SEEFr.  Pat.  390,713  of  1907  ;  this  J.,  IWW,  1122.— T.  F.  B. 


(C.)— INDIA-RUBBER,    &c. 

Rubber  from  Manihot  Glaziovii,  aiid  cultivation  of  the 
latter  at  Haimii.  Zimraermann.  Der  Pflanzer,  1908, 
4,  265  ;  Gummi-Zeit.,  1908,  23,  315. 
The  tapping  of  the  trees  is  effected  by  removing  the 
hard  layer  of  cork,  and  then  making  a  series  of  vertical 
cuts ;  at  the  base  the  vertical  cuts  are  connected  by 
sloping  ones.  The  duration  of  the  flow  of  latex,  usually 
from  2  to  5  minutes,  may  be  increased  by  the  usual 
"  drip  "  method,  the  effect  being  greatest  (30 — 40  minutes) 
when  dilute  ((»-033  per  cent.)  ammonia  is  used.  The 
collected  latex  is  neutralised  with  dilute  sulphuric  acid, 
allowed  to  stand  for  half  an  hour,  then  mixed  with  a 
boiling  concentrated  solution  of  ammonium  sul)ihate, 
heated  up  to,  but  not  above  77°  C,  and  allowed  to  stand. 
The  rubber  is  removed  from  the  surface,  well  washed, 
and  kneaded  to  improve  its  mechanical  properties ; 
it  is  then  dried  either  in  vacuo  or  in  a  drying  chamber, 
with  or  without  simultaneous  smoking.  By  tapping 
on  the  herring-bone  system  the  yield  obtained  was  poor, 
but  it  is  believed  that  on  the  vertical  system  an  annual 
yield  of  2—4  kilos,  per  tree  of  15  to  20  cm.  diameter 
could  be  obtained.  In  January,  1908.  there  were  about 
360,000  Manihot  Glaziovii  trees  and  20,000  Hevea  and 
CastiUoa  trees  in  Hawaii. — E.  W.  L. 

Rubber  latex  ;    Studies  on .     V.  Henri.     Caoutchouc 

et  Gutta-Percha,  1908,  5.  2405.  (See  also  this  J., 
1906,  940;  1907,  264.) 
The  Bro^vnian  movement  of  the  globules  of  Herea 
brasiliensis  latex  has  been  followed  cinematographically, 
and  the  effect  of  coagulating  and  other  reagents  upon  it 
studied.  The  latex  was  diluted  until  only  about  20 
globules  were  visible  in  the  field  of  the  microscope,  and 
the  movement  of  each  one  of  these  could  be  acciu-ately 
recorded,  by  taking  photograjihs  at  intervals  of  l/20th  sec. 
Willi  an  exposure  of  l/320th  sec.  The  following  displace- 
ments were  found  to  occur  in  l/20th  sec.  under  the  condi- 
tions named  :— in  the  pure  latex,  O-62/i;  in  presence  of 
alkali,  0-31fi  ;  in  presence  of  acid,  O-07/i.  As  the  acidity 
increased,  the  globules  could  be  seen  to  range  themselves 
in  chains,  forming  a  network.  The  author  again  points 
to  the  distinction  between  "  agglutination,"  as  produced 
in  [Uvea  latex  by  alkalis  and  salts  of  bivalent  and  tervalent 
metals,  and  "  coagulation,"  as  brought  about  by  acids, 
alcohol,  acetone,  and  certain  salts.  The  former  process 
[  is  a  reversible  one,  the  latex  being  restored  to  its  original 
condition  by  vigorous  agitation,  or  by  dilution  with 
water  ;    '"  coagulation  "  is  not  reversible. — E.  W.  L. 

Rubber   of   Forsteronia   floribunda  from    Jamaica.     Bull. 

Imp.  Inst.,  1908,  6,  2.59—260. 
A  SAMPLE  of  the  rubber  of  Forsteronia  floribunda.  a  plant 
which  is  stated  to  grow  profusely  in  the  limestone  district  > 
of  Jamaica,  was  found  to  possess  satisfactory  physical 
properties ;  it  had  a  strong  odour  of  creosote.  The 
rubber  had  the  composition:  —  moisture,  10-8;  caout- 
chouc, 79-3  ;  resin,  6-3  :  protein,  1-4  ;  insoluble  matter, 
2-2  ;  ash,  1-26  per  cent.  It  was  valued  .at  2s.  4d.  per  lb., 
compared  with   line  hard   Para  rul)bcr  at  3s.  5Jd.  per  lb. 

—A,  S. 

Rubber  cultivation  in  British  Guiana.     Boaid  of  Trade  J., 

Dee.  24,  1908.  [T.B.I 
According  to  the  report  on  British  (iuiana  for  1907-8, 
recently  issued  by  the  Colonial  Office  (Annual  Reports, 
No.  589),  4000  acres  of  land  on  the  banks  of  the  Aruka 
and  Kaituma  rivers  have  been  leased  to  a  corporation  for 
rubber  cultivation,  and  further  developments  in  this 
direction  aie  pending.  Tlie  out]nit  of  balata  for  the  year 
1907-8  was  973.269  lb,,  as  against  634,242  lb.  in  1906. 
The  tiuantity  of  rubber  .produced  was  also  greater, 
6873  lb.  having  been  gathered  as  against  2563  lb.  in  the 
preceding  year^  The  price  of  balata  was  fairly  maintained, 
whilst  that  of  rubber  fell.  Licences  for  the  coUectionof  balata 
were  previously  limited  to  three  years,  but  in  response  to  a 
general  demand  for  a  longer  ])eriod  they  are  now  being 
issued  for  15  years,  and  164  more  licences  were  taken  out 
in  1907-8  than  in  the  previous  year. 
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Patents. 

liuhliir  noliilioii  ;      Proceis  for  vijcanixing  -.     Degcn 

und  Kiitli,  Diircn,  Gormanv.     Kng.  Pnt.  9956,  .May  7, 
190S.  .  Under  Int.  Conv.,  .May  14,  1907. 

A  .SOLUTIKX  of  rulcaniscd  rubber  is  said  to  be  obtained 
by  niixinj;  together  solutions  of  rubber  and  of  iodine  in 
Kiiilalilr  solvents.  B'or  example,  a  solution  of  il-4  grm. 
of  iodine  in  10(1  grni*.  of  carbon  tetrachloride  is  added 
in  the  cold  to  a  solution  of  4  grms.  of  Para  rubber  in 
11")  grniB.  of  carbon  tetrachloride.  The  solution  loses 
its  stickines.'i  and  viscosity  on  standing,  and  can  be 
Hltered  and  sterilised.  This  solution  of  vulcanised 
rubber  is  said  to  be  very  useful  for  surgical  purposes 
for  covering  the  surface  of  the  skin. — E.  W.  L. 

Eltulic    and    ])laMie    material :        Manujaciure    «/ . 

Rutgerswerke-A.-G.      Fr.  Pat.  3y2.6(i9,  .July  15.  1908. 

I.v  the  process  of  solidifying  oils  by  means  of  air,  o.xygen, 
sulphur,  or  substances  yielding  o.xygon  or  sulphur,  claim 
is  made  for  incorporating  naphthalene  with  the  mass  just 
before  the  operation  is  tinished. — \.  S. 

Rubber  noltUion  ;      PriKe-ts   for   ^'lUcani^ling  a   .       H. 

SclieriMj,  .Assignor  to  Degen  und  Kuth,  Uiiren,  Germany. 
U.S.  Pat.  906,3(lti,  Dec.  .S,  1908. 

See  Eng.  Pat.  9956  of  1908  :  preceding.— T.  F.  15. 


XIV.— TANNING,   LEATHER,   GLUE,   SIZE. 

Tannic  and  tjaUir  nri<l.<  ;    Thi:  ttrltnn  of  rtUncint/  uycnlt  on 

.     W.  .M.  ( ;ar<tner  and  H.  H.  Hodgson,     ('hem.  See. 

Proc,  1908.  24.  212~-2i:i. 

The  object  of  the  work  was  to  devise  a  rapid  and  accurate 
method  for  the  estimation  of  tannic  and  gallic  acids,  and  it 
was  thc.ught  that  a  i|uantitative  yield  of  benzoic  acid 
might  be  obtained  on  rt-duction.  .\mong  the  reducing 
agents  tried  were  :  zinc,  siHlium.  magnesium,  aluminium, 
sodium  hyposulphite,  and  hydriodic  acid  :  exp'Tinient.s 
being  made  in  most  cases  under  acid,  alkaline,  and  neutral 
-'onditioiis.  The  general  results  were  that  tannic  and 
gallic  acids  are  little  atTeclcd  by  neutral  or  acid  reducing 
agents,  but  that  they  reut  readily  in  alkilinc  solution. 
In  no  ense,  however,  was  a  quantitative  yield  of  benzoics 
acid  obtained,  and  this  was  shown  to  bo  duo  to  the  slow 
destruction  of  benzoic  acid  by  alkaline  reducing  agents. 

P/icnots  ;   Action  o/  iodine  on  and  a  modifi'd  process 

for  the  determination  of  tannic  acid.  W.  .M.  Gardner  and 
H.  H.  Hodgson.  Chem.  Soc.  Proc..  1908,  24,  273— 
'274. 
The  authors  have  shown  (sec  preceding  abstract)  (hat 
tannic  acid  in  alkaline  solution  rapidly  reacts  w  ith  reiiucing 
agents,  and.  based  on  this  observati(»n,  it  quick  and 
accurate  method  for  the  estimation  of  tannic  aiid  has 
Iwy'n  dcvelrqMHi.  The  ]>nK'ess  is  carric<l  out  as  follows  : 
To  an  aipieous  solution  of  tannic  acid,  standard  iiKline 
solution  is  adde<l  in  excess.  .Aqueous  sodium  h\(lroxide 
is  then  adib-d  drop  by  ilrop  until  the  colour  due  to  the 
iodine  disappears,  "  after  which  concentrated  h\dr<Hhlorie 
a<'id  is  added  in  sutbcient  excess  to  prtvipitate  the  un- 
aljsorbed  iodine,  '  the  amount  of  which  is  estinuited  by 
standard  smlium  thiosulphate.  Two  estimations  are 
necessary  in  the  rase  of  ctuumercial  tannins.  Firstly, 
that  of  the  total  iiKlinc  alisorl«-d.  and  si'coiully.  that  of 
the  iodine absorlM'<l  after  removing  th<'  tannic  a>  i<l  from  the 
solution  by  precipitation  with  gelatin  ;  the  diirerenc-c 
giving  the  iiKliiie  absorbed  by  the  tannic  acid.  I'reviiuis 
work  by  .Mes.senger  and  \'ortniann  (this  .f.,  ISiHi.  1070), 
F.  .Musset  (Chem.  .News,  IKS5.  5|.  42),  and  .\.  .MouUade 
(.1.  Pharm.  t'him..  l9o,'>.  22,  l.">.'i)  on  somewhat  .similar 
lines  has  been  repeated,  and  it  has  been  further  hhown 
that  the  process  is  available  for  the  estimation  of  many 
phenols,  for  example,  phenol,  catci'bol.  quinol.  salicylic 
acid,  p>Togallol,  and  gallic  aiid,  in  addition  to  tannic 
acid.  With  these  substances,  the  amount  of  iodine 
absorbed  is  in  direct  ratio  to  the  number  of  hydroxyl 
groups  pn  ^cnl.  on<  hydroxy!  group  requirinijone  molecule 
of  iodine  ;    but  with  other  phenol:-  the  ruitiion,  although 


quantitative,  is  empirical.  Tlie  presence  of  other  groups, 
such  as  NOo,  NH»,  OCHj,  as  well  as  the  position  of  the 
hydroxyl  groups  In  the  benzene  nucleus,  was  found  to 
have  a  determining  inlluence  on  the  course  of  the  reaction. 
Following  Wijs's  investigations  on  the  action  of  Hiibl's 
solution,  the  authors  think  that  the  active  substance  is 
the  hypoiodite  formed,  but  they  are  further  investigating 
this  assumption. 

XV.— MANURES,  &C. 

Artificial  fertilisers  in  Russia.     Board  of  Trade  J..  Dec.  31, 
1908.     [T.R.] 

The  imports  of  artificial  fertilisers  into  Russia  have 
shown  an  upward  tendency  for  several  years,  the  figures 
for  the  last  two  years  being  413.o58  ]>ouds  and  509,()22 
pouds,  respectively.  They  consisted  chieHy  of  sodium 
nitrate,  kainite,  suiH^rphosphato,  and  Thomas  phosphate. 
Of  the  total  tpiantity  imported  in  1907,  84.283  pouds 
came  from  the  l"nited  Kingdom,  99,2t>4  jiouds  from 
Belgium,  and  32li.l24  pouds  from  Germany.  It  was 
composed  of  llS.Otil  ]iouds  of  sodium  nitrate.  177,391 
pouds  of  kainite,  30,ti72  pouds  of  superphosphate,  and 
183,487  pouds  of  Thomas  ]>hosphate.  the  tirst  three  all 
from  Germanv  and  the  last  from  the  United  Kingdom  and 
Belgium.     (rpoud==3(ilI2  11>.) 

XVL— SUGAR,    STARCH,    GUM,    &C. 

Beet ;    Optically  active  non-sugar  suhstances  of  the . 

F.  Herles.     Z.  Zuckerind.  Bohmen,  1908.  33,  17li— 182. 

During  the  present  season  the  beetroots  worked  up  in 
numerous  factories  have  sho»ii  a  considerable  amount  of 
the  so-called '■  undetermined  losses"  in  conjunction  with 
an  a]q)arently  richer  sugar  content  of  the  root,s.  thus  con- 
firming the  author's  conclusion  (this  J.,    I'.HIS.   1  HiS)  that 
there  is  frequently  ])ivscnt  in  beetroot.s  a  dextro-rotatory 
non-sugar  substance  which  is  destroyed  by  the  action  of  lime 
at  a  high  temperature.     .Against  the  contention  of  Weis- 
berg  that  the  effect  observinl  is  due  to  a  precipitation  of  I 
sugar  as  calcium  or  lead  sucrate,  he  replies  that  solutions! 
of  pure  sucrose,  treated  under  the  same  conditions  as  the' 
juice,   with   lime  and  normal   lead  acetate,  do  not   show 
any  alteration  of  polar isaticm.  anrl  that  a  comparison  of  the 
direct  polarisation  with  the  sugar  found  by  the  t'lergctl 
inversion  method  indicates  a  difference  of  0-30  per  cent,  of  I 
sugar  between  diffusion  juice  and  second  saturation  juice.! 

— L.  J.  de  W. 


Reducing  sugars 
acetate.  A.  H. 
(•,()2_005. 


Preeipilalion  of ifi//i  baiie  laidi 

Bryan.     luternat.  Sugar  J.,    1908,   lO.J 


In  order  to  determine  the  clloct  of  different  precipitant*!] 
on  rc<lucing  sugars,  solutions  of  dextrose  and  la;vulo.sol 
were  prepared,  usiirg  ,'j  irruis.  of  sugar  and  1  grm.  i-ach  of  | 
magnesium  sulphate  and  ammonium  tartrate.     To  M  c. 
of  the  sugar  solution  the  prtH'ipitant   was  added  and  thel 
volume  luadi'  up  to    liKI  v.c.      .After  liltering.  tin-  excesul 
of   leafl    was   removed    with    potassium    oxalate   and    the] 
sugar    determined     by    .Mlilin's    niethiMl.      Normal    lead! 
acetate    removed  jiractically  no  redru-ing  sugar  ;  Iwisic  lead] 
acetate,  however,  whether  in  solution  or  dry,  ami  ba.sicload| 
nitrate   solution   removed  very   large   quantities   of    both 
dextrose  and  la-vulose,  the  latter  sugar  always  in  much 
larger  amounts.     In  viewof  the  nuinifest  error  involved,  the 
.Anu'riean    .Association  of    Gtlicial    .Agricultural  Ghemists 
(Bulletin  lit",  Rcvis(.d.  Bureau  cf  Chemistry,  U.cS..\.)  have 
dis4'ontinueil   the   use   of   basic   lead   ae<>ta(e.   and   at    the 
present  time  only  the  normal  lead  acetate  solution  is  useil. 
The  effect  of  dilfcrent  lead  salts  upon  the  polarisaticm  of 
mixi-d  solutions  of  sucrose,  dextrose,  and  bevulose  in  the 
iiresence  of  cqitically  ina<tive  compoinids  privipitable  by 
lead  also  showed  that  reducing  sugars  were  carried  down 
with  the  precipitate. — L.  .}.  de  W. 

Molasses  ;    Viscosity  of  cane  nugar .     H.  C  Prinsen- 

Geerligs.     Internat.  .Sugar  J.,  1908,  10,  584— 592. 

The  concentration  and  temperature  are  considered  to  bo 
the  principal  factors  governing  the  viscosity  of  the  molaeses 
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in  a  maasecuite  ;  the  content  of  gum,  the  decomposition 
products  of  reducing  sugar  and  other  deposits,  and  the 
presence  of  fine  grains  of  sugar  being  only  of  secondary 
importance.  From  a  manufacturer's  point  of  view  the 
molasses  should  be  as  little  viscous  an  possible,  so  that  it 
may  be  easily  separated  from  the  crystals  without  much 
washing  in  the  centrifugals,  since  the  object  aimed  at  is 
to  obtain  the  maximum  of  sugar  in  the  crystallised  form. 
The  molasses  should  therefore  be  made  as  liquid  as  possible 
compatible  with  the  keeping  of  its  minimum  sugar  content. 
This  may  be  accomplished  by  taking  care  not  to  drive  the 
concentration  of  the  last  massecuites  too  far,  or.  in  case 
tliey  have  become  too  much  concentrated,  to  dilute  them 
with  dilute  molasses.  A  water  content  of  last  massecuites 
(boiled  to  grain),  after  the  dilution,  of  10  per  cent,  (equiva- 
lent to  SKf  Brix)  and  a  water  content  of  the  molasses 
drained  off  from  it  of  20  per  cent,  (equivalent  to  85"  Brix) 
are  the  most  favourable  ones  for  the  best  desaccharification 
and  the  lowest  viscosity.  The  cooling  must  not  be  pushed 
further  than  45°  C.  and  the  temperature  should  remain 
preferably  a  couple  of  degrees  over  that  figure.  The 
increase  of  viscosity  occasioned  by  the  secondary  factors 
enumerated  above  can  be  avoided  by  well  conducted 
clarification,  settling,  filtering,  boiling,  and  cooling 
processes. — L.  ,T.  de  W. 

Patents. 

Diffusion  process  and  installation  avoiding  mixture  of  the 
[sugar'\  juice  extracted  inth  the  juice  in  circulation  and 
the  macerating  juice.  J.  C.  Griere.  Fr.  Pat.  392,3*23, 
July  15,  1908.     Under  Int.  Conv.,  Oct.  3.  1907. 


(•        .      f-  .vi 
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Fic.   1. 


F:g.  2. 

In  this  diffusion  process  a  more  concentrated  and  hotter 
juice  than  usual  is  drawn  off,  and  macerating  is  commenced 
with  a  weaker  juice,  drawn  from  the  second  preceding 
diffuser,  the  temperature  of  the  weak  juice  being  regu- 
lated independently  of  the  diffusion  and  of  the  circulation, 
so  that  an  energetic  exhaustion  of  the  fresh  chips  is 
obtained,  the  duration  of  diffusion  is  shortened,  and  the 
battery  may  be  made  smaller.  Water  enters  the  upper 
part  of  diffuser,  1  (Fig.  1),  by  the  water  main,  w.  and 
valve,  a, ;  the  juice  leaves  at  the  lower  part  of  this  diffuser, 
passes  through  6],  into  diffuser,  2,  and  thence  by  the 
valve,  h„,  into  diffuser,  3,  then  through  C3  into  the  juice 
main,  .v.  and  through  valve,  7,  into  the  measuring  tank, 
m.  This  concentrated  juice  is  subsequently  drawn  off. 
.Meantime  the  chips  are  heated  in  diffuser,  4,  by  the  circu. 
lation  of  juice,  the  juice  passing  from  the  lower  part  of  the 
diffusoi  through  the  valve,  /4,  and  main,  x,  into  the 
overflow  receiver,  3,  fromjwhich  it  passes  to  the  pump,  p, 
wbioh  forces  it  through  the  heater,  f,  the  main,  y,  and 


valve,  Cj.  into  the  upper  part  of  diffuser.  4.  The  macerating 
of  the  fresh  chips  has  been  simultaneously  commenced 
in  diffuser,  5.  The  weak  juice  in  receiver,  m,,  obtained 
from  a  previous  o]ieration  in  diffuser,  2,  passes  through  the 
temperature  regulator,  i\,  the  main,  M,  and  valve,  dj, 
enters  the  lower  part  of  diffuser,  5,  and  rises  in  it.  By  the 
interposition  of  the  temperature  regulator  it  is  possible  to 
effect  macerating  at  any  desired  temperature  independently 
of  the  temperature  of  the  juice  of  the  battery,  as  the 
juice  passing  through  may  be  heated  by  steam  or  cooled 
by  diffusion  water  or  cold  circulation  juice.  As  soon  as 
the  necessary  quantity  of  juice  is  collected  in  the  measuring 
tank,  m,  the  valve,  7,  is  closed  and  9  opened,  and  the 
weaker  juice  is  collected  in  tlie  miueratiiig-juice  tank.  in^, 
ready  for  the  macerating  o])eratiou  in  diffuser,  (i.  The 
receiver.s,  »ij  and  m,o,  are  used  alternately,  in  order  to 
regulate  more  conveniently  the  duration  of  macerating  and 
of  the  circulation  of  the  juice.  The  overflow  tank,  g. 
(Fig.  2),  which  is  open  to  the  atmosphere,  has  a  pipe,  i, 
fitted  inside,  rising  to  a  certain  height  in  g,  and  connected 
with  the  main,  .r.  This  pipe  serves  to  secure  a  definite 
and  constant  column  of  juice,  thus  producing  a'counter 
pressure  in  the  diffuser  in  circulation  and  jireventing  any 
irregular  packing  together  of  the  chips.  The  quantity  of 
juice  in  circulation  as  well  as  the  height  of  the  juice  in  the 
receiver,  g,  are  immaterial  in  this  respect.  The  main,  n, 
which  leads  from  the  bottom  of  the  receiver  to  the  pump, 
p,  is  connected  inside  gto&  perforated  pipe,  A',  to  separate 
any  pulp  present  in  the  juice.  The  pulp  is  run  off  occa- 
sionally by  the  main,  I,  into  one  of  the  diffusers.  The 
receiver,  </,  is  in  commvmication  with  tlie  macerating-juice 
receivers  by  the  main,  10,  which  is  closed  by  the  float- 
valve,  II.  When  the  level  falls  to  the  float,  11,  juice 
passes  from  the  receiver,  m,,  into  g.  Tliis  happens  when, 
owing  to  the  output  of  the  pump,  the  same  quantity  is  not 
sent  to  the  receiver,  when  the  pulp  is  emptied  from  g, 
or  when  a  heater  is  emptied.  The  pipe,  12,  serves  to  run 
off  juice  into  m^,  or  m^,  when  the  level  rises  too  high 
in  g.  In  order  to  further  prevent  any  chance  of  the 
receiver,  g,  overflowing,  the  float-valve,  13,  is  interposed 
in  the  main  leading  from  the  pump  to  the  heater.  This 
valve  is  connected  to  the  float,  14,  which  closes  the  valve 
and  stops  the  circulation  when  the  level  rises  too  high. 
To  prevent  air  from  entering  the  pipe,  n,  which  might 
occur  on  commencing  operations,  the  float-valve,  15, 
is  arranged  to  stop  the  circulation  when  the  level  falls  too 
far.  The  receiver,  g,  is  only  of  small  dimensions  since  it 
serves  principally  to  secure  a  column  of  juice  of  uniform 
height  to  give  a  counter-pressure  in  the  diffuser. 

^  -L.  J.  DE  W. 

S'ugar ;  \    Apparatus     for     the     manufacture     of     . 

Raffinerie  Modeme  (Prooed6  Natta).     Fr.  Pat.  392,540, 
July  22,   1908. 

!  The  vacuum  pan  contains  a  central,  vertical,  rotary, 
I  shaft  around  which  are  arranged,  one  above'^the  other, 
!  a  number  of  circular  hollow  shelves  heated ;  internally 
by  a  main  steam  conduit.  Two  types  of  shelves  are  placed 
'  alternately,  one  type  fitting  close  to  the  shell  at  its  outer 
periphery  and  leaving  an  annular  space  around  the 
central  shaft,  and  the  other  type  fitting  close  to  the  shaft 
and  leaving  an  armular  space  around  the  outer  peripherj' 
of  the  shelf.  Thus  the  syrup,  <listributed  on  the  top 
shelf  by  moans  of  a  perforated  pipe,  flows  *rom  one  shelf 
to  another  in  a  radially  zig-zag  course  towards  the  bottom 
of  the  pan.  The  rotary  shaft  carries  scraper-arms  which 
sweep  the  circular  shelves  and  cause  the  transference 
of  the  grainy  syrup  from' one  shelf;  to  the  next.  The 
massecuite  collects  below  the  system  of  shelves  in  the  lower 
()art  of  the  pan  and  is  kept  in  agitation  b.v  the  shaft 
until  the  boiling  is  finished. — J.  F.  B. 

Oreen  refinery  syrups  ;    Apparatus  for  conunlrating  and 

boiling .     Raffinerie    Moderne    (ProoM6      Natta). 

Fr.  Pat.  .392.541,  July  22,  1908. 

The  steam  evolved  from  the  boiling  of  juices  and  syrups 
is  conducted  into  the  steam  chamber  of  a  concentrating 
apparatus  constructed  on  the  same  principle  as  that 
described  in  Fr.  Pat.  392,639  (see  above),  and  is  thui 
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caused  to  heat  the  interior  of  two  alternate  series  of 
hollow  shelves  over  wliieli  a  easende  of  the  retinerj'  syrup 
is  allowed  to  run. — J.  F.  B. 

Sugar  juifis  and   rvfinery  ayritpn  :    Apparaliu  for  con- 

centradon     of     in     vacuo.     Raftinerie     Moderne 

(Proccile    \ntla).     Pr.    Pat.    Sit-i.nSO,    July   *2,    1'.I08. 

Thk  apparatus  con- 
sists of  a  rectangular 
shell  with  n  domed 
tt)|i  connected  witl» 
II  vacuum  puni)i. 
Inside,  arrange<l  in 
duplicate  series  (one 
shown  in  tig. ).  arc : 
a  central  divided 
steam  londuit.  B, 
and  side  steam  con- 
duits, K  and  L.  Con- 
nected with  the  side 
and  central  conduits. 
ii  alternately,  are  a 
number  of  hollow 
shelves,  D.  F,  heated 
intern'illy.  and  ar- 
ranged one  ahove 
the  other  at  a  slight 
incline,  so  that  juice 
entering  at  U,  U', 
will  fail  from  shelf 
to  shelf.  boiling 
under  the  action  of 
the  vacuum  and  be- 
comingprogrcssivclj' 
concentrated  until  it 
reaches  the  bottom 
The  juice  is  kept  on 
the  shelves,  in  layers 
not  exceeding  1  cm. 
deep,  by  slightly 
raised  border-strips, 
d.  The  doors,  V,  \". 
V",  give  access  to  all 
parts  of  the  appar- 
atus. In  order  to 
rrevent  caramelisa- 
"  may  be  injected 
on  to  the  lower  shelves. — .T.  F.  H. 

Carbohydrates  aoliihlc  ;    I'rucetn  /or   rendering .     .\. 

Boidin,  Seidin,  France.  Assignor  to  Soc.  Auon.  Amylo, 
.Antwerp,   Belgium.     U.S.  Pat.  906,188,  Dec.  8,   1908. 

SeeFt.  Pat.  335,3W)of  1903;  this.!.,  lSt04,  I!t7.—T.  F.    B. 

Dryer ;       Mechanical     rotary     or     reivtving /or 

remoriiig    imlrr    /rom    megagt,  etc.     Eng.   Pat.  '25.131. 
See:  I. 


XVII.— BREWING,  WINES.  SPIRITS,  &c. 

Malt  triract  .     Increase  in  the  yield  o/ l>y  prcviouji 

doughing-in  o/  the  griitl.      ('.   Bleis<'h.      Z.  ges.   Brauw.. 
1908,  81,  033— t53ri. 

In  Bavaria  it  wos  formerly  very  common  lo  allow  the  mall 
grist  to  lie  in  dough  for  some  time  before  the  mashing 
I>roper  was  proceeded  with,  but  no  numerical  e.^ipre88ion 
of  the  bencht  thereby  produced  in  the  yield  of  extract 
was  to  be  found  till  recent  work  of  van  Hest  showed  that 
an  increase  of  at  least  'J  jier  cent,  was  obtained.  Thi- 
subject  has  been  investigated  at  Weihcnstcphan,  where 
malts  have  bi-en  mashed  on  this  principle  ami  the  yield 
of  extract  compared  with  that  obtained  in  the  ordinary 
way.  In  laboratory  experiments  the  finely  ground 
malt  was  doughed-in  at  .50°  F.  and  allowed  to  stand 
14  hours  at  the  ordinary  temperature,  after  which  it  was 
mashed  in  the  customary  way.  In  nine  experiments 
the  yield  was  increased  from  <i'47  to  liO  per  cent.,  with 
an  averoge  of  13  |ier  cent.  On  the  large  scole  such 
comparative  mashes  are  diffieull  to  obtain  owing  to  the 
difDculty  of  securing  exactly  similar  grists  and  extractions 


of  the  goods.  Finally  three  duplicate  mashee  were 
secured  and  in  them  the  yield  was  increased  by  1-85, 
0-57.  and  1-35  per  cent,  respectively  by  the  jirevious 
doughing  in  of  the  malt.  The  author  has  alwa,v8  considered 
that  loss  of  extract  can  only  be  due  to  unconverted  starch 
left  in  the  grains,  or  to  soluble  matter  not  ])roperly  washed 
out  of  them.  The  unconverted  matter  in  the  grains 
nsually  varies  from  ()-3  to  0-8  per  cent,  of  the  malt  .ind 
cannot  reach  the  value,  20  per  cent.,  given  by  van  Hest 
for  the  increase  to  be  obtained.  The  grains  from  the 
large-scale  mashee  were  therefore  examined  aiul  it  was 
found  that  a  gain  of  only  0'2  )>er  cent,  could  be  accounted 
for  by  increased  conversion.  Tlie  soluble  protein  and 
ash  were  then  estimated  in  comparative  mashes  and  in 
each  case  were  found  to  be  increased  by  the  doughing-in 
operation.  The  author  concludes  that  the  increase  in 
extract  obtainable  by  the  modified  mashing  process  is 
illusory  and  only  in  small  part  due  to  better  extraction 
of  the  goods,  but  is  chiefly  to  be  referreil  to  increased 
solution  of  protein  and  ash,  together  with,  poSBil)l,v, 
an  altered  sacoharification  of  the  starch. — R.  L.  S. 

Yeast  cell-juice  ;  Action  of  colloidal  ferric  hydroxide  on . 

F.  Resenseheek.     Biochem.  Zeit.«..  1908. 15.  1  —  11. 

It  has  been  observed  that  when  yeast  cell-juice  is  subjet  ted 
to  the  action  of  an  electric  current,  the  liquid  around  the 
cathode  acquires  a  stronger  fermentative  power  than  the 
liquid  near  the  anode.  This  suggests  that  the  fermentative 
enzyme  is  a  colloid  which  should  be  precipitated  by  colloids 
of  op])ositc  function,  e.g.,  ferric  hydroxide.  When  u 
dial.vsed  sol  of  ferric  hydroxide,  containing  2ti  grms.  of 
the  hydroxide  per  litre,  was  mixed  with  an  equal  volume 
of  cell-juice,  a  red-brown  flocculent  precipitate  was  formed 
containing  the  whole  of  the  iron  together  with  .some  of 
the  proteins  of  the  juice.  This  p.reciiiitate  wa.s  separated 
by  means  of  the  centrifuge,  and  was  examined  <:ompara- 
tively  with  the  juice  from  whicli  it  had  been  obtained. 
The  precipitate  itself  was  devoid  of  fermentative  ))Ower, 
but  |)osse.ssed  stimulating  ])roporties  identical  with  those 
of  the  co-ferment  discovered  by  Harden  and  Young  (thia 
J.,  1906,  490,  1111);  it  likewise  contained  phosphoric 
acid.  The  juice  from  which  the  precipitate  hod  been 
removed,  when  compared  with  some  originol  juice,  showed 
a  decrcaused  fermentative  power,  corresponding  with  the 
removal  of  some  of  its  co-enzyme,  hut  in  the  course  of 
3- — 4  days'  fermentation,  it  was  capable  of  recu)>erating 
this  loss,  and  the  final  fermentative  result  wa.s  ])ractieally 
the  same.  When  the  precipitate  produced  by  acetone 
in  the  treated  juice  was  compared  with  the  acetone  precipi- 
tate from  the  original  juice,  the  loss  of  fermentative  power 
was  permanent  and  no  recuperation  look  place.  The  ferric 
hydroxide  precipitate  and  the  co-enzyme  precipitated 
from  boiled  cell-juice  were  proved  to  be  reciprocally 
interchangeable  and  their  identity  is  established.  The 
oo-enz,vme  does  not  exist  in  the  precipitate  in  combination 
as  ferric  i)hosphate,  nor  is  it  merely  carried  down 
mechanically,  since  it  cannot  be  removed  from  the 
precipitate  b,v  thorough  wa.shing  ;  probably  the  two  colloids 
form  an  adsorption  comiwund  of  an  intermediate  degree 
of  stability.— J.  F.  B. 

Alcoholic  ftrmenlalion  ;   Influence  of  stannous  chloride  and 

other  mineral  salt''  on .     G.  Gimel.     Com]>t.  ifnd., 

1908,  147,  1324—1326. 

It  is  known  that,  in  addition  lo  the  recognised  nutrient 
elements,  there  are  certain  special  mineral  salts,  the 
presence  of  wliich  in  traces  may  exert  a  favourable 
influence  on  the  growth  of  micro-organisms.  For  instance 
in  Raulin's  culture  medium,  the  addition  of  traces  of  tine 
salts  stimulates  Ihc  growth  of  .■isiiergilliia  niijer.  Similarly 
Kayser  and  Marchand  found  that  the  presence  of  5 — 10 
partA  of  manganese  suliihate  per  10,000  jiarts  of  liquid 
had  a  favourable  effect  on  alcoholic  fermentation.  The 
author  has  now  studied  the  effect  of  a  large  number  of 
metallic  salts  on  cultures  of  yeast ;  two  of  the  .salts,  (■»>.  .• 
bismuth  subnitratc  and  stannous  chloride  gave  positive 
result*.  The  addition  of  I  jiart  of  stannous  chloride  iier 
lO.tKK)  of  must,  was  found  to  increase  the  yield  of  alcoliol 
by  about  4  yx>T  cent.,  whereas  10  times  that  quantity  of 
manganese  sulphate  only    increased  the  yield   by   2 — 3 


Vol.  XXVm.,  No.  1.]  Ci..  XVHt.— FOODS ;  SANITATION ;  WATEB  PURIFICATION,  &  DISINFECTANTS.      36 


j)er  cent.  Stannoas  chloride  accelerates  tlie  revivification 
of  the  yeast  which  is  sown  in  the  must,  and  cultures  taken 
from  the  yeast  so  produced  retain  a  similar  pioperty  for 
a  certain  length  of  time.  Stannous  chloride  also  has  a 
partial  decolori.sing  action  on  the  must,  particularly  in 
the  case  of  molasses,  which  appears  to  be  favouiuble  to 
the  development  and  activity  of  the  yeast. — .T.  F.  B. 

Molasses  rum  in  Japan.     K.  Saito.     Cent.  Bakt.,   1908, 
675;     Z.    Spiritusind.,    1908,    31,    565. 

The  inhabitants  of  the  Japanese  island  of  Bonin  prepare 
an  alcoholic  drink  by  the  spontaneous  fermentation  of 
sugar-cane  molasses,  at  a  moderate  dilution,  in  casks  in  a 
warm  room.  Fermentation  sets  in  after  a  few  days,  with 
the  formation  of  a  white  froth}'  "  head,''  and  the  liquor 
is  finally  distilled.  The  spirit  is  a  colourless  rum  with  a 
slightly  acid  flavour.  Analysis  showed  :  sp.  gr.,  0-9543  ; 
alcohol.  3S-54  per  cent,  by  volume  ;  acid  (as  acetic  acid). 
0-174  per  cent.  Acetic  acid  and  furfural  were  present,  as 
well  as  traces  of  fusel  oil.  From  the  molasses  wash,  the 
author  isolated  a  species  of  yeast,  which  when  grown  in 
"  koji "  decoction  or  molasses  wort,  forms  a  delicate 
white  film  which  readily  falls  to  the  bottom.  The  yeast 
occurs  as  roundish  or  oval  cells  of  6 — 10  /i  diameter; 
these  form  at  temperatures  of  18° — 30°  C,  1 — 4  spores, 
which  multiplj-  by  budding.  This  yeast  is  probably 
Pichia  cali/ornina  ;  it  produces  no  fermentation  in  beer 
wort ;  it  does  not  ferment  sucrose,  but  onlj'  dextrose  and 
Isevulose  ;  a  vigorous  surface  growth,  however,  occurs  on 
sucrose  media.  It  produces  4-8  per  cent,  of  alcohol  in 
"  koji  "  decoction,  but  only  2-4  per  cent,  in  molasses 
wort,  since  it  ferments  only  the  monose  sugars  present ; 
it  is  capable  of  growth  in  presence  of  20  per  cent,  (by 
volume)  of  alcohol  in  "  koji '"  decoction  containing  50  per 
cent,  of  dextrose. — J.  F.  B. 

Chiaiacum  reaction  ;    Contribution  to  the  knowledge  of  the 
.     0.  L.  Alsberg.     See  XXni. 

Denatured  alcohol ;  Formula  for  making  chloral  hydrate 
in  the  United  States.  Oil.  Paint,  and  Drug  Rep.,  Dec.  7, 
1908.     [T.R.] 

The  U.S.  Commissioner  of  Internal  Revenue  has  approved 
the  following  formula  for  speciaU_y  denatured  alcohol  to  be 
used  in  the  manufacture  of  chloral  hydrate  : — 

Formula  17. — To  100  gallons  of  ethyl  alcohol  add  0-05 
gallon  (6J  fluid  ounces)  of  animal  oil. 

The  animal  oil  must  conform  to  the  following  speci- 
fications : — 

The  colour  sliall  be  a  deep  brOH-n. 

Boiling  point. — When  100  c.c.  of  the  animal  oil  are 
subjected  to  distillation  in  the  same  manner  as  prescribed 
for  the  determination  of  wood  alcohol  in  Section  26, 
Part  I.  of  the  regulations,  not  more  than  5  c,c.  should  distil 
over  below  90°  C,  and  not  less  than  50  c.c.  at  180°  C. 

Pyrrol  reaction. — 2'5  c.c.  of  a  1  per  cent,  solution  of  the 
animal  oil  in  90  per  cent,  alcohol  are  diluted  to  100  c.c. 
mth  alcohol.  A  splinter  of  pine  wood,  previously 
moistened  with  concentrated  hydrochloric  acid,  is  dipped 
into  10  c.c.  of  this  solution,  containing  0-025  per  cent, 
of  animal  oil.  After  a  few  minutes  the  splinter  should 
show  a  distinct  red  coloration. 

Reaction  with  mercuric  chloride. — 5  c.c.  of  the  1  per  cent, 
solution  of  the  animal  oil  in  90  per  cent,  alcohol,  when 
treated  with  5  c.c.  of  a  2  per  cent,  solution  of  mercuric 
chloride  in  alcohol,  should  give  immediately  a  voluminous 
flocculent  precipitate.  Five  c.c.  of  the  0025  solution 
of  the  animal  oil,  when  treated  with  5  c.c.  of  the  2  per  cent, 
solution  of  mercuric  chloride,  should  show  at  once  a  distinct 
turbidity. 

Patents. 

Malt  ;   Preparation  of  a  product  capable  of  being  preserved 

in   gooil   condition  from   green    .     A.    Weickmann. 

Ger.  Pat.  203,944,  June  26,  1906. 

Finely-divided  green  malt  is  mixed  to  a  dough-like 
mass  with  a  solution  prepared  from  vegetable  or  animal 


substances  and  containing  mineral  salts.  The  solution 
may  be  prepared  by  dissolving  peptones,  amides,  etc.,  in 
a  2 — 6  per  cent,  solution  of  an  alkali  phosphate,  nitrate, 
or  sulphate,  until  the  liquid  has  a  density  of  10° — 30° 
Balling.  It  is  stated  that  by  this  process  the  enzymic 
activity  of  the  malt  is  not  injured,  and  that  the  product 
can  be  preserved  for  months  without  suffering  any  deprecia- 
tion in  value. — A.  S. 

Ammonia  and  volatile  fatly  acids  ;   Process  of  fermentation 

to    obtain from    organic    nitrogenous    substances. 

J.   Effront.   Brussels.     Eno.    Pat.   9951,   May  7,   1908 
(Compare  this  J..  1908,  24i,  953.) 

Tms  process  of  obtaining  ammonia  and  volatile  fatty 
acids,  particularly  from  distiller's  and  yeast  wastes,  wastes 
from  the  manufacture  of  sugar,  foul  waters  from  wool 
scouring  operations,  or  turf  containing  large  proportions 
of  nitrogen,  consists  in  decomposing  these  materials  by 
fermentation  produced  by  yeast  or  moulds.  Under  this 
treatment,  glycocoll  is  resolved  into  ammonia  and  acetic 
acid,  and  aspartic  acid  into  ammonia  and  propionic  acid. 
These  fermentative  decompositions  are  favoured  by 
maintaining  the  fermenting  liquid  alkaline  to  an  extent 
corresponding  with  2-5 — 4  grms.  of  potassium  carbonate 
per  litre,  by  the  presence  of  30—50  grms.  of  alvmiinium 
sulphate  or  of  a  corresponding  amount  of  other  aluminium 
salt  per  hectolitre,  or  of  calcium  superphosphate. — T.  H.  P. 

Beverages ;      Process     of     making    fermented .     M. 

Wallerstein,  New  York.     U.S.  Pat.  905,029,  Nov.  24. 
1908. 

A  "  RAW  mash  "  is  treated  with  malt  at  a  temperature 
of  60° — 65°  C,  in  the  presence  of  an  excess  of  dissolved 
calcium  sulphate.  The  conversion  of  the  starchy  con- 
stituents is  then  completed  at  a  temperature  "above 
74°  C,  and  the  product  is  diluted  by  the  addition  of  malt 
mash  to  reduce  the  quantity  of  calcium  sulphate  to  the 
desired  proportion. — W.  P.  S. 

Peat;    Treatment  of- for  the   production   of  alcohol. 

Soc.  anon.  Origo.     Ger.  Pat.  204,058,  March  27,  1907. 

The  essential  feature  of  the  invention  consists  in  heating 
the  peat  at  a  high  temperature,  in  an  autoclave,  with  the 
acid  fermented  liquor  from  a  previous  operation.  In 
starting  the  process,  400  kilos,  of  dry  peat  are  treated 
with  a  mixture  of  22  hectolitres  of  water  and  24  kilos, 
of  sulphuric  acid  of  53°  B.  Steam  is  forced  in  at  the 
bottom  of  the  autoclave  and  a  pressure  of  3  atmospheres 
is  maintained  for  about  40  mins.  The  mass  is  then 
removed  from  the  autoclave,  treated  \vith  calcium  car- 
bonate, and  cooled  to  35°  C.  the  neutralised  mixture 
should  contain  about  3  grms.  of  free  acid  per  litre.  It  is  fer- 
mented by -means  of  yeasts  obtained  from  berries  growing 
on  peat  moors.  In  succeeding  operations,  the  sulphuric 
acid  is  replaced  by  an  equal  quantity  of  the  acid 
fermented  liquor.  In  the  treatment  in"  the  autoclave 
it  is  necessary  to  open  a  cock  to  allow  the  air  to  escape, 
and  this  air,  carrying  with  itTsteam,  alcohol  vapour,  and 
volatile  aromatic  substances,  is  led  to  a  condenser  or 
dephlegmating  column. — A.  S. 


XVIII.— FOODS  ;   SANITATION  ;    WATER 
PURIFICATION.    AND    DISINFECTANTS. 

(.rl.)— FOODS. 

Phosphorus  ;    Quantity  and  distribution  of in  some 

foodstuffs.  \V.  He-ibner  and  M.  Reeb.  Arch.  exp. 
Pathol,  u.  Pharmak.,  1908,  Supplementband.  Schmicde- 
berg-Festschrift,  265—272.     Chcm.  Zentr.,  1908,2,  1948. 

The  amount  of  dry  substance  in  the  different  materials 
was  determined  by  first  drying  at  85°  C,  then  finely 
powdering,  and  afterwards  drying  in  vacuo  over  sulphuric 
acid.      In    a    portion    of    the    dry    substance    the    total 
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phoaphonis  wna  ilptermincd  hy  Xfiimann's  alkalimptrio 
method  (Z.  physiol.  ('hem..  37.  ll.i)  a»  modit'uHl  by  Von 
Wendt  (Sknnd.  .Airh.  Fhy.iiol..  17.  211)  and  (Jrrgcrsen 
(Z.  physiol.  Chem..  53.  453).  .Another  porlion  was 
extraetod  with  95  per  rent,  alcohol,  the  alcohol  di»tilled 
off  from  the  extract,  and  the  phoinphoriis  in  the  residue 
determined,  i.e..  the  portion  present  as  lecithin-like 
compounds.  The  residue  left  aft<>r  extnution  with 
alcohol  was  dried,  weighed,  boiled  with  water,  liltcnul. 
washed,  and  the  phosphorus  (as  nuclein  substances  or 
phosphor- protein)  determine<l  in  the  driwl  n-sidue.  The 
phosphorus  present  as  phosphate  in  the  aqueous  solution 
was  precipitated  with  magnesia  mixture,  and  after 
tiltering,  the  phosphorus  present  as  soluble  esters  (chiefly 
phytin,  inositol-phosphoric  acid)  was  determined.  The 
results  obtained  are  shown  in  the  following  table  :-_ 


completely  dry,  repeated  extraction  did  not  remove  the 
whole  of  the  alkaloid.  In  the  authors"  opinion  this  is 
to  l>e  attribute<l  to  adsorption  of  the  caffeine  by  the 
dividtnl  material,  and  tn  the  adsorption  compound  being 
only  broken  up  with  difficulty  by  chloroform  or  carbon 
tetrachloride  when  the  substance  is  completely  dry.  To 
obviate  this  error,  the  liltere<l  decoction  treated  as  in 
Juckenack  and  Hilgor's  method  is  evaporat<»d  with  sand 
or  fragments  of  filter  paper  of  about  the  same  si7.e,  and  the 
dry  residue  rendered  moist  by  exposure  in  a  vessel  con- 
taining steam,  and  rep-.-atedly  e.vtractiHl  with  larbon 
tetrachloride.  The  method  may  also  Ije  used  for  the 
determination  of  caffeine  in  roasted  cotTee,  but  it  is 
necessary  to  calculate  the  proportion  of  alkaloid  from 
a  determination  of  the  nitrogen  in  the  impure  residue 
obtained. — C.  A.  JL 
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MUk  inltndtd  for  analysis  :     I >iaa4v<tnlagcs  (if   ix4aiinium 

hichrnmai,    na   n    preferi'dtire  /or .     A.    Alonvoisin. 

Compt.  rend.,  1908,  147,  1403—1404. 

According  to  the  French  law  of  Aug.  1,  1905,  potassium 
bichromate  is  added  (0-25  grm.  per  2.'Vf)  c.c.)  as  a  pre- 
servative to  siunples  of  milk  taken  for  analysis.  (Irelot 
(.J.  Pharm.  tliini..  UH17)  has  already  showii  that  such 
addition  interferes  with  the  determination  of  the  acidity, 
crj'oscopic  point,  .and  i-efractive  index  of  the  milk,  and 
probably  also  with  the  detection  of  formaldehyde.  The 
author  has  found  that  Storch's  test  with  p-phenylenc- 
diamine  for  the  detection  of  hydrogen  peroxide  and  for 
distinguishing  whether  a  milk  has  l>een  heat<-d  or  not. 
is  also  n-ndered  useless  by  the  addition  of  potassium 
bichromate,  since  in  presence  of  this  salt,  pure  fresh  milk 
gives  a  blue  coloration  with  p-phenvlenediamine.  iScc 
also  this  ,1..  1908,  242).— A.  S. 

Dutcli  lard.     C.   Arragon.      Chero.-Zeit.,   190S,  32.    1227. 

Thk  author  draws  attention  to  the  presence  on  the  market 
of  Dutch  lards  which  on  examination  give  figures  similar 
to  those  yielded  by  lard  adulterated  with  bi>ef  tallow. 
These  lanls  are  prepared  by  jm-ssing.  with  the  aid  of 
moderate  heat,  a  portion  of  the  so-called  lard  oil  Ixsing 
thereby  separated  from  the  fat.  Four  samples  gave 
the  following  figures  :— Sp.  gr.  at  lOO"  <".,  0-«,575— 0-M58S  ; 
refractometer  reading  at  40"  ('.,  47-5 — 4S-7  :  iodine 
value,  48-9 — ,54-3  ;  saponilication  value,  194-5— 195-5. 
In  view  of  these  results  the  author  eniphaai.ses  the  iiecessitv 
of  supplementing  the  usual  methods  of  analysis  bv  the 
microscopic  examination  of  crystals  of  the  fat.  which  is 
capable  of  detecting  the  presence  of  10  per  cent,  of  Iwef 
fat  in  lanl.— A.  S. 

Caffeine  ;    A  touree  of  error  in  Iht  deierminalion  of  

/<!/  Juchnnrk  and  Iliigrr's  mrlhud.  K.  Ijendrich  and 
K.  Munltield.  Z.  Untersuch.  Xahr.  (Jenussm..  19(18, 
16,  (147—058. 

KxPERl.MKNTs  to  determine  the  cause  of  the  low  yields 
of  caffeine  obtained  by  the  motho<l  of  .luckeiiack  and 
Hilger  (this  J.,  1897,  567)  showed  that  if  the  coffee  was 


—A.  S. 

Patents. 

Milk  ;      Process  and  apparaliu  for  keeping sound. 

T.    C.    .MoUinger   and   A.    Rompies,     Nieuwer   Amstel, 
Holland.     Eng.  Pat.  25.393,  Nov.  15,  1907. 

The  milk  is  first  heated  in  a  closed  vessel  to  a  temperature 
of  75"  C,  and  is  then  pumped  through  a  coil  surrounded 
bv  a  steam-jacket,  by  which  it  is  heated  to  a  temperature 
of  from  150°  to  160°  C.  It  is  next  cooled  to  90°— 100°  C, 
and  delivered  at  this  temperature,  from  a  collecting 
tank  into  bottles  or  other  receptacles.  The  bottles  while 
being  tilled  are  arranged  under  a  hood,  and  the  necks 
are  pressed  against  the  end  of  the  pipe  discharging  the 
milk.  C^ps  |)laced  over  the  necks  of  the  bottles  her- 
metically close  the  latter  while  the  contents  are  still  at 
a  temperature  near  100°  C— W.  P.  S. 

Fruil   juices  and  extracts ;      Preparation   of  concentrated 

.     O.    Volz.     Ger.    Pat.   204,603,    April    12,    1907. 

Addition  to  Ger.  Pat.  184,760. 

Tub  extract  is  freed  from  aromatic  substances  by  the 
procosa  described  in  the  main  patent,  then  concentrated, 
freed  from  pectin  substances  by  treatment  with  several 
successive  quantities  of  alcohol,  and  linally  after  distilling 
off  the  alcohol,  and  again  concentrating,  re-united  with 
the  aromatic  substances. — A.  8. 

Casein  ;     Preparation  of .     K.   Soncini,  A.ssignor  to 

Stw.  di  Ksportazione  Polenghi  Ix)inbardo,  .Milan,  Italy, 
U.S.  Pat.  905,943,  Dec.  8,  1908. 

See  Fr.  Pat.  375,123  of  1907  ;  this  J.,  1907,  887.— T.  F.  B. 

(B.)— SANITATION  i    WATER     PURIFICATION. 

Patkkt. 

Water;     Method  of  purifying  tmsle [by  rlertrolysinY 

^W.  Rumin.  Kharkoft,  Russia.  Eng.  Pal.  26,222, 
Ik,  Nov.   13,   1907. 

The  water  or  effluent  coming  from  septic  tanks  or  biologica 
filters  is  conducted  to  a  tank  in  wliicli  electrodes  are 
immerBed  ;  these  electrodes  have  the,  furui  of  a  grating 
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or  netting  of  porous  material.  On  passing  a  current  of 
electricity  through  the  water,  the  substances  in  siL«pension 
are  coagulated  and  precipitated  on  the  bottom  of  the 
tank.  (Reference  is  directed  to  Eng.  Pats.  10,094  and 
14,182  of  1903;  14,003  and  17,532  of  1904:  9002  and 
25,940  of  1906;  this  J.,  1903,  878,  1142;  1904,  947; 
1 906,  1114;    1907,  836.)— W,  P.  S. 

(C.)— DISINFECTANTS. 

Patejst. 

hiseclicidalg(M  :  Process  of  prodncing .     H.V.Walker, 

New  York.     U.S.  Pat.  905,609,  Dee.  1,  1908. 

A  .MOXOHrDKOXV-DERiv.iTiVE  of  an  aromatic  hydrocarbon 
containing  from  six  to  ten  atoms  of  carbon,  and  possessing 
insecticidal  properties  when  in  a  state  of  vapour,  is  mixed 
with  quicklime,  and  with  a  reagent  which  in  solution  has 
a  greater  affinity  for  lime  than  the  hydroxy-derirative, 
and  then  water  is  added  to  combine  with  the  quicklime. 
The  proportions  of  quicklime  and  water  are  so  adjusted 
that  the  heat  evolved  is  suflScient  to  vaporise  the  hydroxy- 
derivative. — A.  S. 


XIX.— PAPER,     PASTEBOARD,    &c. 

Sulphate   cellulose    mills  ;      Volatile   hy-producU  of . 

H.    Bergstrom   and   O.    Fagerlind.     Papier-Zeit.,   1908, 
33,  3779. 

I\  a  wood-pulp  mill  working  the  suliihate  process,  with 
a  maximum  pressure  in  the  digesters  of  10  atmosphere--, 
the  following  quantities  of  by-products  were  condensed 
from  tlie  vapours  discharged  from  tlie  disesters  in  the 
cour.se  of  manufacture  : — Oil  of  turpentine,  8  kilos,  from 
pine  wood,  1  kilo,  from  spruce  wood  ;  methyl  alcohol, 
5  kilos.  ;  methylmercaptan.  1  kilo.  ;  dimethyl  sulphide, 
3  kilos.  :  dimethyl  disulphide,  01  kilo.  ;  ammonia,  0-2 
kilo.,  all  quantities  being  calculated  per  ton  of  finished 
cflhilose.  The  presence  of  hydrogen  sulphide,  carbon 
dioxide,  and  acetone  was  also  observed,  as  well  as  that 
of  two  bodies,  not  isolated,  to  which  the  peculiar  difficulty 
experienced  in  clarifying  the  oil  of  turpentine  of  this 
origin,  is  to  be  attributed.  It  should,  however,  be  noted 
that  the  digester-gases  are  not  the  only  source  of  nuisance 
in  a  sulphate  pulp  mill ;  equally  noxious  gases  are 
discharged,  in  perhaps  larger  quantities,  from  the  soda- 
recovery  plant. — J.  F.  B. 

Turpentine  oil  as  a  by-product  in  the  manufacture  of  wood- 
pulp  by  the  avlphale  process.  P.  Klason.  Papier-Zeit.. 
1908,  33,  3779—3780. 

The  quantity  of  turpentine  oil  obtained  as  a  by-product 
in  the  manufacture  of  wood-pulp  by  the  sulphate  process 
is  about  5  kilos,  per  ton  of  wood  {Pinus  sylvestris),  but  it 
is  of  low  quality  owing  to  the  presence  of  noxious  sulphur 
impurities.  Comparatively  few  of  the  sulphate  pulp 
mills  recover  this  tm-pentine  at  the  present  time,  but  since 
one  of  the  first  stejis  towards  the  suppression  of  the 
nuisance  caused  by  these  mills,  consists  in  condensing 
the  volatile  by-products  (see  this  J.,  1908,  1219)  more 
attention  mil  probably  be  paid  to  their  utilisation.  Tlie 
fraction  of  the  crude  oil  distilling  below  100°  C.  consists 
chiefly  of  dimethyl  sulphide  ;  this  may  be  freed  from 
traces  of  mercaptan  and  triniethylamine  by  agitation  with 
lead  acetate.  The  fraction  distilling  between  100°  and 
150°  C.  contains  dimethyl  disulphide.  This  body  does 
not  exist  originally  in  the  vapours  discharged  from  the 
digesters,  but  is  produced  by  the  oxidation  of  methyl- 
mercaptan under  the  peroxidising  influence  of  the  turpen- 
tine in  presence  of  air.  As  a  rule,  these  two  fractions  do 
not  amount  to  more  than  5  per  cent,  of  the  crude  oil.  The 
turpentine  oil,  when  distilled  in  a  cmrent  of  steam,  leaves 
a  brovraish  residue  of  pol^-ter penes.  The  major  portion  of 
the  piu-ified  oil,  consisting  mainly  of  pinene,  distils  bet  ween 
155°  and  158°  C.  and  has  a  sp".  gr.  of  0-8601.  In  spite 
of  the  removal  of  the  sulphides  in  the  fractions  of  low 


boiling  point,  the  resnlting  oil  of  tnrpentine  haB'"an 
objectionable  secondary  odour,  which  cannot  be  removed 
by  fractionation  and  which  is  particularly  noticeable 
when  the  oil  is  used  in  paints.  In  some  cases  this  odour 
may  be  eliminated  by  treating  the  oil  with  4  per  cent, 
of  its  weight  of  50  per  cent,  sulphuric  acid,  but  frequently 
this  treatment  fails.  The  sulphur  compounds  are  more 
soluble  in  the  turpentine  than  in  the  acid,  so  that  a  limit 
is  soon  reached  in  the  efficacy  of  the  treatment.  If  the 
oil  contain  only  dimethyl  sulphide  it  may  be  deodorised, 
but  if  dimethyl  disulphide  be  present  its  odoin-  cannot 
be  eliminated  completely.  Dimethyl  distilphide  boils  at 
117°  C,  only  about  40°  C.  lower  than  the  oil  of  turpentine 
itself,  so  that  its  elimination  by  fractional  distillation  is 
difficult.  Moreover,  its  odour  is  more  disgusting,  more 
permanent,  and  very  much  more  poisonous  than  those  of 
the  ordinary  sulphide  and  of  the  mercaptan.  The 
solution  of  the  difficulty  lies  in  the  fact  that  the  disulphide 
is  a  secondary  product  of  the  oxidation  of  the  mercaptan, 
and  is  not  originally  present  in  the  oil.  If,  then,  the  purifi- 
cation of  the  turpentine  oil  be  undertaken  immediately 
after  its  production,  the  disulphide  is  not  formed,  and  a 
finer  quality  of  turpentine  oil  is  obtained  than  when 
the  crude  oil  has  been  stored  for  some  time. — J.  F.  B. 

Alkali-cellulose ;     The    constitution    of .     0.    .Miller. 

Ber.,  1908,  41,  4297—4304. 

Thb  author  criticises  a  paper  by  Vieweg  on  this  subject 
(this  J.,  1908,  1081),  in  which  he  communicates  some 
re-determinations,  made  by  Haupt,  of  the  absorption  of 
sodium  hydroxide  from  its  solutions  by  cellulose,  which  he 
contends  support  his  previous  conclusion  as  to  the  existence 
of  Gladstone's  compound,  CijHigOioNa.  Vieweg,  the 
author  states,  has  overlooked  the  fact  that  Haupt's 
numbers  differ  considerably  from  the  relationships 
previously  recorded  (this  J.,  1907,  1157).  The  author  has 
calculated  these  numbers  so  as  to  show  that,  except  for 
very  low  and  very  high  concentrations  of  sodium  hydroxide, 
when  secondary  effects  come  into  play,  the  ratio  of  the 
concentrations  of  the  alkali  in  the  solid  and  liquid  phases 
respectively  is  appro.ximately  a  constant.  This  fact 
supports  the  present  author's  view  that  alkali-cellulose 
is  a  solid  solution.  It  would  appear  from  Haupt's  results 
that  there  is  no  horizontal  portion  in  the  absorjition- 
concentration  curve  starting  at  16  per  cent,  of  sodium 
hydroxide,  but  that  the  curve  rises  steadily  until  a  concen- 
tration of  20 — 24  per  cent,  is  reached.  At  this  point  it 
falls  somewhat,  and  this  fall  is  due  to  decompositions  which 
take  place  in  the  solid  phase.  These  decompositions  have 
been  studied  by  the  author,  who  has  shown  that  they  are 
dependent  on  the  time  of  contact.  With  regard  to  the 
influence  of  sodium  chloride  on  the  distribution  of  the 
hydroxide  between  the  two  phases,  it  would  appear  that 
the  molecular  weight  of  the  hydroxide  in  the  cellulose  is 
greater  than  in  the  aqueous  chloride  solution. — .1.  F.  B. 

Peat  ;    Contribution  to  the  study  of  the  humic  substances  of 

.     L.  Roger  and  E.  Vulquin.      Compt.  rend.,  1908, 

147.  1404—1406. 
The  humic  substances  were  obtained  by  treating  fibres 
of  peat  wadding  ("  Vo"ate  de  tourbe")  with  a  10  per 
cent,  solution  of  sodium  hydroxide,  precipitating  the 
solution  with  hydrochloric  acid,  washing  the  precipitate 
free  from  hydrochloric  acid,  and  drying  on  glass  plates 
at  a  low  temperature.  .Analysis  showed  that  the  conversion 
of  vegetable  matter  into  ])eat  is  accompanied  by  an 
accumulation  of  nitrogen  and  carbon  in  the  product.  The 
humic  substances  contain  neither  pentosans  nor  hexosans, 
but  the  alcoholic  function  of  the  celluloses  from  which 
they  are  derived  is  not  destroyed,  since  an  acetyl  deriva- 
tive (yielding  30  per  cent,  of  acetic  acid)  and  a  derivative 
(containing  20  per  cent,  of  sulphur)  analogous  to  cellulose 
thiocarbonate,  can  be  prepared.  On  fusion  with  alkali 
the  humic  substances  yield  protocatechuis  acid,  whilst 
on  hydrolysis  with  alkali  or  sulphuric  acid  and  on  destruc- 
tive "distillation,  they  yield  products  containing  acetic 
acid  ;  they  absorb  halogens.  'Hicy  possess  acid  properties, 
combining  with  alkalis  to  form  soluble  products  ;  they  can 
also  combine  with  a  considerable  quantity  of  ammonia ; 
these  acid  properties  are  destroyed  by  oxidation. — A.  S. 
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Patents. 

Fibres  for  papermakiny  :    Proeeti  lor  IretUmenI  [digtJil ion]    \ 

of .     ScK'.  Anon,  des  Pnpeteries  de  Galn^.     Fr.  Fat.    ] 

392,486.  July  20.  1908. 

Thk  digestion   of   tibious    iimteriuls   for   conveisioii   into    \ 
l>aper  pulp,  which  must  be  (.urricd  out  under  high  pre.-^.-iure,    ' 
is  generally  effected  at  a  temperature  correspondiny  with 
that   of   water    boiling   at   that   pressure.     According   to   ! 
this  invention,  the  injurious  action  of  the  chemicals  at   I 
such  high  temperature,*  is  avoided  by  creating  the  necessary   I 
pressure    mechanically,    whilst    the    temperature    of    the    | 
digesting  liquor  is  not  allowed  to  rise  above  1(K>°  C.     The   i 
apparatus  consists  of  a  rotary  digester  of  the  usual  type,    I 
an  external  heating  coil,  and  a  pump  in  circuit  with  the   | 
coil  and  digester.     The  fresh-liquor  cistern  is  connected 
with  the  circuit  by  a  three-way  cock.     The  digester  is  lirst 
charged  with  liquor,  fresh  liquor  is  then  pumped  from  the 
cistern   through   the   heating  coil   and    into   the  digester 
until  the  desired   pressure  is  attained.     Finally  digestion 
is  continued  under  this  pressure  by  (lumping  the  liquor    J 
from  the  digester,  through  the   coil,  and   back  into  the    j 
digester  at  a  different  point.     The  resulting  fibrejs,  after 
washing,   may   be  partially  bleached   by  acidifying  with    1 
sulphuric  acid. — J.  F.  B.  i 

Paper;    Manti/nctiirc  of impermeable  to  traler  mid 

vnlearnble.     Soc.   anou.   des  Papeteries  de  Galas.     Fr. 
Pat.  392,489.  July  20,  1908. 

Uksized  pai>er,  prepared  preferably  of  long  fibres,  is 
passed  through  a  cold  solution  of  caoutchouc  or  gutta- 
percha, and  then  dried  in  a  stove  in  a  current  of  hot  air. 
Such  paper  is  claimed  to  be  im))crmeable  to  water  and 
untenrable  and  not  to  change  in  dimensions  when  wetted. 

—J.  F.  B. 

Paper  pulp  ;    Etonomical  production  of  .     C.  Badoil. 

Fr.  Pat.  392,750.  July  27,  1908. 

Plants  such  a.s  the  asphodel  are  boiled  with  water  once 
or  several  times  in  succession,  being  pressed  after  each 
treatment,  in  order  to  recover  such  substances  as  glucose, 
gum.  etc.,  and  are  then  boiled  under  pressure  with  a  small 
proportion  of  "  soda." — A.  8. 


XX.     FINE    CHEMICALS    ALKALOIDS, 
ESSENTIAL  OILS,   AND    EXTRACTS. 

Strychnine    and    brucine  ;     Iodine    derivalivea    oj    . 

J.  Buraczewski  and  T.  Ko7.nie%vski.     Auz.  Akad.  \Vi.ss. 
Krakau.  190S,  IU4— 649.     ('hem.  Zentr..  1!H18,  2,  1872. 

By  the  action  of  a  solution  of  Iodine  in  carbon  bisulphide 
on  solutions  of  the  alkaloids  in  hot  96  per  cent,  alcohol, 
almost  quantitative  j"ields  of  di-iodo-derivatives  of 
strychnine  and  brucine  were  obtained.  Di-iodo^lryrlinine 
forms  small  scarlet  crystals:  it  melts  at  196' — 197^  C, 
is  almost  insoluble  in  water,  aqueous  alkali  and  the  usual 
organic  solvents,  and  is  not  altered  on  heating  to  10,5"  ('. 
Di-iodobrucine  forms  small  silky  crystals  of  a  cinnamon- 
colour  ;  it  melts  at  222;V  ('.,  is  somewhat  liygro.scopic, 
and  has  jiropertics  similar  to  those  of  the  corresponding 
strychnine  compound.  Both  compotmds  are  decom|toscd 
by  alcoholic  alkali,  with  regeneration  of  the  alkaloids. 
On  prolonged  boiling  with  alcohol,  the  compoimds  are 
partially  decompo.sed.  with  licparation  of  compounds 
containing  larger  proportions  of  io<line.  that  from  the 
strj-chnine  derivative  melting  at  253" — 254'  C.  and  that 
from  the  bnicine  derivativo  at  251° — 252°  C. — A.  .S. 

Hordenint     "iilpliate  ;      Therapeutic     mlue    oj ,     J. 

Sabrozds   ami    (!.    tiuerive.     Compt.    rend..    I'.MIS.    147, 
1076—1079. 

HoBUENTNK  (this  J.,  190ti,  133)  is  p-ox>phenyleiliyldi- 
methylamine.  The  sulphate  crystallises  m  nee<lle.-i  and 
has   a  slightly  bitter  taste  ;    its  aqueous  solution  may  be 


sterilised  at  120'  0.  It  gives  no  precipitate  with  the 
tannins  of  vegetable  infusions,  and  forms  bro\ni  crystals 
in  contact  with  iodine.  One  mgrm.  per  kilo,  has  a  tonio 
action  on  the  heart,  but  to.xic  do.'ses  (1 — 2  grms.  ]kt  kilo,) 
produce  the  re\erse  effect  by  sus|«?nding  the  activity  of 
the  pneumoBiistric  nerve.  .Jilthougli  not  acting  with  the 
energy  of  digitalis,  sparteine,  or  strophanthus.  hordeninc 
has  the  advantage  of  lieing  much  less  toxic.  It  has  been 
found  valuable  in  ca-ses  of  typhoid,  dysentery,  enteritis, 
etc. — F.  SoDN. 

Kola    nut.     L.    Beruegau.      Ber.    deutsch.     pharm.    Ges., 

1908,  18.  468—491. 
The  first  portion  of  this  paper  deals  with  the  varieties  of 
kola  grown  in  different  parts  of  Africa,  and  the  means  ot 
trans|x>rt  to  the  markets.  The  kola  fruit,  after  gathering, 
is  store*!  in  u  sheltered  place,  when  the  outer  shell  splits 
o)>en  owing  to  fermentation,  aiul  the  seeds  can  l)e  removed. 
The  seedf  may  be  extracted  with  alcohol  or  sodium 
phosphate  solution  and  the  liquid  or  pasty  extract 
exported.  The  nuts,  or  rather  seeds,  can  be  presor\'ed 
in  hermetically  sealed  glass  jars  or  tin  boxes,  which  must 
be  heated  to  100'  C.  Peat  dust  makes  a  good  packing  for 
the  seeds.  The  author  claims  priority  for  the  method  of 
sterilising  the  seeds  described  by  A.  Goris  (this  J.,  190S, 
996).  "  Kola  red  "  was  prepared  from  the  seeds  of  Cola 
acuminata  obtained  from  the  Camerooas.  The  freshly- 
gathered  fniit  was  alIowe<l  to  stand  for  a  few  days  and  the 
seeds  removed  and  crushed.  They  were  mixed  with 
sodium  phosphate  solution,  allowed  to  stand  overnight, 
and  heated  for  4  hours  under  pressure.  The  liquid 
extract  was  evaporated  to  a  paste  and  extracted  with 
dilute  alcohol  containing  a  little  hydrochloric  acid.  The 
alcohol  was  distilled  off,  the  re-sidue  taken  up  with  water, 
and  shaken  with  ether.  The  aqueous  portion  left  a  ruby- 
red  substance  on  evaporation.  This  substance  when 
heated  with  water  loses  its  colour  and  forms  phloroglucinol. 

— F.  §HD>-. 

Gyanogenetic  glucosides  [pliaseolunutin]  ;    Translortiiation 

oj    durimi    yerminalion.     L.    Guignard.     Compt. 

rend.,  1908,  147,  1023—1028. 

In  order  to  obtain  evidence  as  to  whether  the  cyanogenetic 
glucosides  function  as  reserve  material,  the  author  has 
followed  the  transformation  of  phoseolunatin  (linamarin) 
during  germination  of  the  beans  of  Ph/t.ieolu.i  lunalus. 
When  kept  in  the  dark,  these  beans  lose  about  one-fourth 
of  their  glucoside  during  the  period  of  germination  projier 
(a  fortnight)  and  about  one-third  in  a  month,  as  measured 
by  the  amount  of  hydrocyanic  acid  obtainable  ;  in  the 
plants  exposed  to  the  light,  this  loss  is  more  than  comiter- 
balanccd,  after  the  first  ten  days,  by  the  s\'nthesis  oi 
hydrocyanic  acid  effected  in  the  leaves  under  the  inflnence 
of  chlorophyll.  No  evidence  has  been  obtained  that 
hydrocyanic  acid  is  liberated  during  germination  by  the 
action  of  the  enzyme  present. — F.  SoDN. 

Lavender   oil ;     AduUeration    of with    the    caters   of 

fatlii  adds  oj  cneoanul  oil.     T.  Delphin.    Svensk.  farm. 
Tidskrift.    IIKIS.  122) :     Pharm.   Zeit.,   1908,  53,  984. 

The  presence  of  the  esters  of  the  fatty  acids  of  cocoanut 
oil  has  been  detected  in  a  specimen  of  adulterated  lavender 
oil.  Owing  to  the  high  saponification  value  of  these 
esters,  the  addition  of  a  relatively  small  amount  would 
materially  increase  the  ester  value  of  la\ender  oil  of  poor 
quaUty.-^.  0.  B. 

Lemon    oil.     Schimmel's     Rep.,     Xov.     1908,     60— Im. 

It  is  pointed  out  that  the  solubility  test  of  the  Ja))aiiesi' 
Pharmacoporia  (1  vol.  of  oil  to  form  a  clear  solution 
with  about  7  parts  of  iM)  91-2  i»r  cent,  alcohol),  whilst 
quite  useless  for  detecting  adulteration,  would  in  many 
cases  lead  to  the  rejection  of  oils  of  the  best  quality. — .A.  S, 

1    Lemon    grass     >>i,',      Walt      and      Tempaiiv.      West,    liid. 
Bull..  9.  266;  Pharm.  J.,  1908,  iW.  26,  840. 

,   Tins  oil,  coiniuonly  known  as  oil  of  verbena,  obtained  from 
I    Gymliopogon  citralus,  is  known  to  vary  in  it«  solubility  in 
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alcohol.  It  appeal's  from  the  statements  made  by  the 
authors  that  the  West  Indian  oil  is  objected  to  on 
account  of  its  imperfect  solubility  iu  alcohol.  When 
tirst  distilled,  it  is  miscible  with  95  per  cent,  alcohol 
np  to  one  and  a  half  times  the  volume  of  oil.  but  a  further 
addition  of  oil  causes  turbiditj-.  It  has  been  found  that, 
immediately  upon  distillation.  West  Indian  lemon. grass 
oil  is  completely  soluble  in  95  per  cent,  alcohol  without 
turbidity,  but  in  a  few  days  it  loses  this  property,  and 
will  not  give  clear  mixtures  if  the  volume  of  alcohol 
be  increased  beyond  about  twice  the  volume  of  oil.  This 
is  now  considered  to  be  probably  due  to  the  polymerisation 
of  some  hydrocarbon,  possibly  myrcene.  The  Indian 
oil  of  the  grass,  Cipnhopogon  ftexuosus,  cultivated  on  the 
East  Indian  coast,  near  Cochin,  doeS  not  possess  this 
drawback,  the  oil  being  completely  soluble  in  alcohol, 
and  having  a  higher  citral  content  than  the  West  Indian 
oil.  This  grass  is  now  under  cultivation  in  the  Leeward 
Islands  at  the  botanic  stations,  so  that  in  course  of  time 
■A  soluble  oil  may  be  produced  in  the  West  Indies,  if  the 
price  obtainable,  which  is  very  low  at  present,  offers 
encoui'agement  for  the  cultivation  of  the  gra.ss. 

Lemon-grasi     oil ;    [Deierminaiion    of     citral    in .] 

Schimmel's  Rep.,  Nov.,  1908,  80—84. 

In  the  determination  of  citral  in  lemon-grass  oil,  where 
sodium   bisulphite  is  used,  this  combines  also  with  the 


Oil  of  Thuja  plicata  {red  cedar).  I.  W.  Brandel  and 
A.  H.  Dewev.  Pharm.  Review,  I'JOS,  26,  248. 
Schimmel's  Re'p..  Nov.,  1908,  117—118. 

Is  connection  with  the  question  of  the  utilisation  of  the 
waste  products  obtained  in  the  clearing  of  large  tracts  of 
land  in  the  north-west  of  the  United  States,  the  authors 
examined  the  oil  from  the  red  cedar.  On  distillation 
with  steam,  the  leaves  and  twigs  of  the  tree  \'ielded 
0-18 — 14  per  cent,  of  a  bright  yellow  oil  having  a  slightly 
pungent,  camphor-like  odour,  and  possessing  the  following 
characters: — Sp.  gr.  at  25'  C.  0-9305;  aD=-S-9" 
at  25°  C.  in  a  100  mm.  tube;  acid  value,  0-518;  saponi- 
fication value,  5-7 ;  ester  value  after  acetyla'ion,  6-2. 
The  oil  was  miscible  in  all  proportions  with  70  per  cent, 
alcohol.  On  distillation,  more  than  75  per  cent,  of  the 
oil  passed  over  between  190''  and  203'  C.  ;  all  the  fractions 
were  dextrorotatory.  The  oil  contained  about  3  per  cent, 
of  terpenes,  among  which  pinene  was  identitied,  and  also 
thujone,  fenchone.  and  bornvl  ester  or  esters.  (See  also 
Blasdale,  this  J.,  1907,  635.)— A.  S. 

Savin  oil  ;    Detection  of .     A.  Beythien  and  P.  Aten- 

stadt.     Z.  Untersuch.  Nahr.  Genussm.,  1908,  16,  677— 
679. 

The  charactei-s  of  saviu,  juniper  wood,  and  j uniper  berry 
oils  are  given  in  the  following  table  :— 


OU. 


.savui   

Jiuiiper  wood 

.Juuiper  berry 


0-9137 

0-87-27 


Specific 
rotation 

[«]n 


-H50  70-00 

-^7•:!  71-20 

-H5-95  6400 


232-21 
313-80 


Saponifl- 
cation  value. 


Boiluig  point 

(not  constant). 


120-30 
313-80 


"C. 
above  185  (begins 

at  170) 
partially      below 

185  (begins  at 

155) 
below    185    (the 

largest  portion 

between       155 

and  1651 


other  aldehydes  present  in  the  oil  and  also  with  a  part 
of  the  methylheptenone.  Hence  the  bisulphite  method 
gives  results  higher  by  from  2  to  5-5  per  cent,  than  when 
normal  sodium  sulphite  is  used.  Since  lemon-grass 
oil  is  purchased  on  the  basis  of  its  citral-content,  the 
method  used  to  determine  this  should  always  be 
stated. — \.  8. 

Heryainol    oil.     Schimmel's    Kep,    Nov.,    1908,    58 — 60 

.\ccoRLiiNG  to  the  Japanese  Pharmacopoeia,  1  vol.  of 
bergamot  oil  when  mixed  with  1-5 — 2  vols,  of  a  mixture 
of  80  c.c.  of  alcohol  and  10  c.c.  of  water  at  20'  C,  should 
yield  a  clear  solution,  which  may  become  turbid,  but  from 
Which  no  oily  drops  should  separate.  It  is  pointed  out 
that  authentic  oils  of  the  best  quality  are  frequently 
met  with,  which  will  fail  to  pass  this  test, — A.  S. 

Oil  of  dill  herb.     Schimmel's  Rep.,  Nov.,   1908,   49—50. 

T'he  dextro-rotatory  oil  had  a  greenish-blue  colour,  and  was 
>oluble  in  3-4  vols.' of  90  per  cent,  (by  vol.)  alcohol.  It 
had  the  sp.  gr.  0-9062  at  15°  C,  and  n^^°  =  1-49185. 
On  distillation  at  4  mm.  pressure,  75  per  cent,  of  the  oil 
passed  over  between  45'  and  60°  C,  and  20  per  cent, 
between  130'  and  132°  C. ;  the  lower-boiling  fraction 
had  the  sp.  gr.  0-8528  at  15"  C,  and  optical  rotation. 
aD  =  +68'  17  in  a  100  mm.  tube.  The  oil  contains 
d-a-phellandrcne,  terpinene,  (and  possibly  also  dipentenc 
or  limonene),  earvone,  and  dill  apiol,  together  with  a  blue 
substance  identical  with  that  which  is  the  cause  of  the 
lilue  colour  of  some  other  essential  oils  such  as  camomile 
oil.  When  the  oil  is  allowed  to  stand  for  a  long  time, 
clear  long  prisms,  m.  pt.  40°— 44°  C,  separate  from  it  ; 
these  are^probably  crystals  of  dill  jsoapiol, — A.  S. 


The  differences  in  the  sp.  gr.  and  on  fractional  dis- 
tillation and  the  high  saponification  value  and  specific 
rotation  are  thus  the  best  means  for  the  detection  of 
savin  oil  in  the  other  oils.  The  specific  rotation  will  also 
afford  information  in  the  case  of  conifer  oil  or  turpentine 
oils  being  present,  since  with  the  exception  of  certain 
American  turpentine  oils,  these  are  either  optically  inactive 
or  laevorotatory.  The  most  reliable  test  of  all,  however, 
is  the  characteristic  odour,  and  comparative  tests  have 
shown  that  it  is  possible  in  this  way  to  detect  a.s  little 
as  0-1  per  cent,  of  savin  oil  in  mixtures  of  the  two  jimiper 
oils.  The  odour  is  rendered  most  pronounced  by  diluting 
the  oil  with  water  and  then  heating  it. — C.  A.  M. 

Oil  of  mnali  resin.    Schimmel's  Rep.,  Nov.,  1908,  137 — 139. 

.\Iaali  resin,  a  soft,  elemi-like  resin  from  Samoa,  when 
distilled  with  steam,  jnelded  1608  per  cent,  of  a  bright 
green  semi-solid  oil  soluble  in  about  1  vol.  of  90  per  cent., 
or  3  vols,  of  80  per  cent,  alcohol.  The  oil  melted  between 
6.5°  and  80°  C  .  and  had  the  optical  rotation,  aD=-t-7°15' 
in  a  100  mm.  tube;  saponification  value,  3-3  ;  ester  value 
after  acetylation,  46-6.  The  solid  portion  of  the  oil 
yielded  a  new  sesquiterpene  alcohol.  CjsH.^jO.  which 
when  purified  by  crystallisation  from  70  per  cent,  alcohol 
or  petroleum  ether,  was  obtained  in  silky  needles,  m.  pt. 
10,5°  C,  [a]D  =  +  18-33';  b.  pt..  about  260°  C,  ester 
value  after  acetylation,  16-0.  When  heated  with  de- 
hvdrating  aeentsi  this  yielded  the  corresponding  sesqui- 
e,     sp.     gr.     0-9190     at     15' C,     [o]d=  + 131-99°. 


270-8-— 27rC.    (754   mm.).     The 


terpene,     sp. 

u'^^°=  1-52252,    b.    pt. 

liquid  portion  of  the  oil  aiiparently  consisted  of  a  solution 

of    the    solid    sesquiterpene    .ilcoliol    in    a    IsBvorotatory 

sesquiterpene.     The   sesquiterpene   alcohol   jnelded   with 

chromic   acid    an    addition    compound,    (C,5Hj,0)jCr03, 
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which    molted   at    lll'^C.    wa*   soluble   in    most   mpanic  l-Pinene ;     Action    of    piperidine    on    the    nllroeochloride 

solvents,    and    was    inimediatelv   dei-omposi-d    by    ".iter.  of .     P.    (loliibew.     .1.    Riiss.     I'hys.-Chem.     (!es., 

Other  sesii\iiterpene   alcohols   also   fornipd    aiMition    loui-  190S.   40.    101.',  — 101«.      ('hem.    Zciitr..    UK)H.   2.    18t>.") — 

pounds  with  ohroniie  acid. — A.  S.  lS6fi. 


Camphor  suhslilult"  :    Aiuili/fix  vj  camphorakd  oil  for . 

F.  VV.  Richanlson  and  \V.  Walton.     Anslvst.  MIOS.  33. 
463—46(1. 

N'ATtTBAL  caniplio]  can  be  delorniined  in  caniphoialcd 
oil  by  direct  polannictry  (sec  Loonarti  anil  Sniilli.  (liis  .T., 
IflOO.  8K1).  "The  i-eading  aiven  in  a  l(M)-niin.  tiiljc  in  a 
Schmidt  and  Haensch  instrnmenl.  Muilti)ilicd  by  (1-69. 
gives  the  pprocntage  of  camphor  in  camphoratc<l  oil  on 
the  volume.  This  figure  divided  by  l(!(2ti — the  sp.  gr.  of 
the  oil  at  l.Vo"  ('. — gives  gims.  of  cani)>hor  in  KM)  grms. 
of  the  oil."  Synthetic  camphor  was  found  ti>  have  a 
molecular  weight  of  l.Vlli  (tlieory  for  camphor.  I."i2lllli). 
and  to  agree  witli  ordinary  camphor  in  all  other 
respects.  e.\oept  that  it  is  optically  inactive.  Kor  tlie 
analysis  of  oils  containing  such  suKstitute_s.  Hi  grms. 
of  the  sample  are  heated  in  a  2-oz.  retort  in  an 
oil-bath  at  200"  (.'.,  a  current  of  carbon  dioxide  being 
meanwhile  passed  through  the  retort.  The  delivery  tube 
of  the  retort  is  connecte<l  with  a  weighed  4  oz.  WoiUffe's 
bottle,  which  is  placed  in  ice.  and  a  small  spiral  gla.ss 
condenser  of  known  weight  is  Htteil  by  means  of  a  cork 
into  the  other  opening  of  the  bottle.  The  bidk  of  camphoi-s 
present  «ill  condense  in  crystals  in  the  delivery  tube  of 
the  retort,  and  the  portion  of  the  tube  may  sid>sc(piently 
be  cut  oil  with  a  file  and  weighed.  The  sublimate  is  then 
dissolved  olT  the  glass  by  means  of  carbon  tcti'acliloiidc. 
and  its  weight  foimd  by  again  weighing  the  dried  portion 
of  the  retort.  Any  additional  volatile  produits  will  be 
in  the  Woullfe's  bottle  and  spiral  condenser,  and  the 
increase  in  weight  of  these  gives  their  (piantity.  These 
portions  are  also  dissolved  in  carbon  tetrachloride  and 
added  to  the  original  solution.  The  whole  solution  is 
then  weighed,  and  aliquot  portions  taken  for  the  deter- 
mination of  the  sp.  gr.  and  iodine  value,  and  for  ]ioly- 
mcri.sation  with  sulphuric  acid.  For  the  la.st-iunned 
test  about  half  the  .solution  is  treated  little  by  little  with 
a  third  of  its  volume  of  sulphuric  acid  (sp.  gr.  1S4),  and 
the  whole  then  thoroughly  mi.\ed.  cooled  if  necessary, 
and  allowed  to  stand  for  .">  minutes.  The  side  tube  of 
the  flask  containing  the  solution  is  then  coimected  with  a 
Liebig's  condenser,  the  outlet  of  which  is  connected  with 
an  8  oz.  separator,  and  a  cmrent  of  steam  is  passed 
through  the  apparatus  until  the  sciiarator  is  nearly  full. 
The  condenser  tul»e  is  rin.sed  out  with  some  of  the  carbon 
tetrachloride  drawn  from  the  lower  layer  in  the  separator. 
and  subsequently  with  fresh  solvent,  and  the  united 
i'arbon  tetrachloritie  solutions  arc  transferred  t<i  a  JIask 
anil  weighed.  .Aliout  !l.")  per  cent,  of  the  cain|iliors  arc 
unaltered  by  the  treatment  with  sulphuric  aiid  and 
distil,  whilst  turpentine  ami  essential  oil  of  camphor 
are  polymeri.sed  to  such  an  extent  that  no  optically  active 
substance  subsequently  passes  over.  The  amount  of 
total  camphors  may  be  calculated  from  the  change  in 
the  8|>ecific  gravity  and  refractive  index  of  the  carbon 
tetrachloride  solution,  whilst  the  natural  camjihor  is 
found  by  multiplying  the  polarimctric  reading  in  a  2IHI  mm. 
tube  by  0-22385  and  dividing  the  product  by  O'.C).  If 
the  solution  is  optically  inactive,  natural  lamphor  is 
absent.  In  lalculating  results  from  the  iodine  value  it 
is  a-ssumed  that  the  normal  value  of  natural  camphor 
is  5.  that  of  artificial  camphor  7,  that  of  essential  oil  of 
camphor  180.  and  that  of  oil  of  turpentine  370.  Ks,sential 
oil  of  camphor,  when  present  to  any  notable  i-xtent. 
may  be  detected  by  the  odour  emitted  on  healing;  the 
solution.  The  olive  oil  freed  from  the  volatile  con- 
stituents by  being  heated  at  2'JO  <'.  in  a  current  of  >arbon 
dioxide  is  not  changed  as  regards  its  physical  characteristics 
and  iodine  value,  aivd  the  constants  due  to  the  oil  itself 
may  thus  be  eliminated  from  the  values  obtained  \iith 
the  original  camphorated  oil.  The  proiiortion  of  tui- 
|ientine  or  oil  of  camphor  may  be  calcniateil  from  the 
iodine  value,  when  the  amounts  of  natural  and  synthetic 
camphor  are  known.  The  accuracy  of  this  method  is 
shottTi  by  test  analyses  of  mixtures  of  olive  oil  with 
\ahous  proportions  of  the  four  other  substances. — ('.  .\.  M. 


-V  LUSTO.M.4KV  method  for  the  identification  of  pincne 
consists  in  the  preparation  of  its  nitrosochloride  and  the 
compound  of  the  latter  with  piperidine.  Wallach  has 
previously  shown  (Annalcii.  245.  2.">l)  that  the  n-action 
between  (/-jiinencnitrosochloride  ami  jiipehdine  proceeds 
in  two  directions,  and  the  author  lin<is  that  this  is  also 
the  case  with  the  nitrosochloride  of  /-piiiene  (o)>tained 
from  the  oil  of  the  Siberian  fir).  Ten  grm.s.  of  /-pineiic- 
riitrosoihloride  (m.  pt.  103 — 104'  ('.)  were  mixed  with 
an  equal  weight  of  pi]>cridine  antl  30  i-.c.  of  alcohol,  and 
the  mixture  boiled  and  then  treated  with  water.  The 
precipitate  was  <lissolved  in  glacial  at-elic  acid,  and  water 
atlded  until  a  crystalline  piecipitate  separated  ;  this 
consiste<l  of  nitro.sopintinc  (m.  pt.  134  — 135  ('.).  From 
the  filtrate  /-pinenenitrolpiperidide.  (',„H,,N()..\('iH,g. 
was  precipitateil  by  ammonia  and  puritieJ  by  crystjillising 
from  ether:  it  melted  at  118 — 119  ('.  The  relative 
yields  of  /-nitrosopinene  aiui  /-pineneniirolpiperidide 
were  355  and  .540  per  cent.  res[)ectively.  From  French 
oil  of  turpentine  a  yield  of  39-8  jier  cent,  of  i-nitrosopinene 
was  obtained. — .\.  S. 

Iodine  (ieriittlire  [iixioptptide]  ;    Xew .      A.   C^eechilli. 

<;iorn.  Farm.  (him..  1908.  57.  441—444.     Chein.  Zenfr., 
1908.  2.  1891. 

liv  the  action  of  iodine  (in  the  nascent  condition)  on  a 
peptoni.sed  albumin  solution  (10  :  100),  the  author  obtained 
a  new  iodine  preparation,  ioduptpti'le,  containing  from 
1-75  to  3-48  per  cent,  of  iodine.  The  new  product  is  a 
pale  yellow  liquid,  ap|)arently  a  colloidal  solution.  It  is 
stated  to  be  useful  in  tid>erculous  discase-s.  —  A.  .S, 


Methyl  alcoliol ;   Dehydration  of  rommercial 
Ber..   1908.  41,  4322—4327. 


J.  (!yr, 


iST.\KTiNu  from  a  commercially  pure  methyl  ahohol. 
free  from  acetone,  the  anhydrous  alcohol  ma#  be  prepared 
by  first  boiling  for  a  long  time  with  c|uicklime.  then 
allowing  the  liquid  to  stand  for  some  weeks  over  ignited 
pota.ssium  carbonate,  aiul  finally  distilling  several  times 
in  presence  of  metallic  calcium.  During  these  manipula- 
tions the  alcohol  must  lie  protected  from  moist  air  by  a 
tube  filled  with  calcium  chloride  or  I'hosphorus  pentoxide. 
In  the  first  distillation.  10  grms.  of  metallic  calcium 
turnings  are  used  fiU'  I  litre  of  alcohol  ;  the  liquid  is 
digested  near  the  boiling  point  for  some  time  liefore 
ilistillation  takes  place.  In  the  subsequent  distillations 
smaller  quantities  of  calcium  are  taken,  since,  a.s  ths 
alcohol  becomes  nearly  anhydrous,  it  tends  to  react  very 
vigorously  with  the  calcium,  with  considerable  evolution 
of  heat.  Three  or  four  distillations  from  calcium  arc 
sufficient  to  give  anhydrous  alcohol.  The  condition 
of  the  alcohol  may  be  ascertained  by  determining  its 
esterification  velocity  with  iihenyl-acctic  acid  in  presence 
of  hydrogen  chloride.  The  elimination  of  the  moisture 
is  accompanied  by  a  rise  in  the  esterification  constant 
until  the  alcohol  is  aidiydrnus.  The  jirescnce  of  012.5  ))er 
cent,  of  moisture  was  found  to  lower  the  esterification 
constant  by  13  [ler  cent.,  whereas  its  influence  on  the 
sp.  gr.  was  only  0  tl55  per  cent.  The  sp.  gr.  at  15"/ '5°  C. 
of  aidiydrous  methvl  alcohol  is  079647  ;  its  boiling  ]«oint 
is  64-58='  C— J.  F.  B. 

VruiMuranic  uxidt,  and  a  standard  of  radio-utlinli). 
H.  N.  .McCov  and  0.  (!.  Ashman.  Amcr.  .1.  Sci.,  1!K)'8, 
26.  521—530. 

I'BANO.CRANir  oxide.  I'jO,.  may  be  obtained  in  a  pure 
condition  by  heating  any  higher  or  lower  oxide  to  constant 
weight  at  about  700"  V.  I'niform  films  of  this  oxide. 
7  cm.  in  diameter  and  weighing  0-11-  OS  grni.,  have  been 
found  to  exhibit  very  definite  anil  ci>Msiaut  a-ru\'  iictivitv. 
These  films  are  easily  reiiroduced  and  are  sutficiently 
thick  to  have  the  maximum  o-ray  activity  ;  they  are, 
therefore,  recommonded  as  standards.     From  the  resultb 
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of  measuring,  in  absolute  imits,  the  a-ray  saturation 
current  for  such  a  standard  film,  the  total  ionisation 
current  for  1  grm.  of  uranium,  in  an  infinitely  thin  film, 
has  been  calculated  to  be  4f31  X  lO'l"  amp.  The  a-ray 
activity  of  radium  (free  from  its  products)  is  l'29xl0' 
times  that  of  an  equal  weight  of  uranium. — F.  80DN. 

Thorium  ;      CMorides     and     oxychloriden     of .      K. 

Chauvenet.     Compt.  rend.,  1908,  147,   1046—1048. 

Anhydrous  thorium  tetrachloride  is  best  prepared  from 
thoria  by  heating  in  a  very  slow  stream  of  phosgene. 
The  chloride  sublimes  as  prismatic  needles  which  absorb 
water  readily  from  the  air,  without  changing  in  appear- 
ance. The  crystals,  when  heated  in  a  stream  of  phosgene, 
sublime  as  a  very  hygro.scopic  white  powder  of  the  same 
composition.  An  aqueous  solution  of  the  chloride,  on 
evaporation,  gives  the  hydrate,  ThCli.THoO.  Tliorium 
chloride  is  readily  oxidised,  for  on  heating  the  above 
hydrate  in  a  stream  of  dry  hydrogen  chloride  at  120" — 
160°  C.  till  of  constant  weight,  the  com|ioimd. 
ThOHCIj.HoO,  is  obtained,  and  at  250°  C.  the  compound. 

ThOCl,.— P.'SODN. 

Thorium  chloride  ;    Preparation  of  — — .     C.   Matignon. 
Compt.   rend.,    1908,   147,    1292—1293. 

DelApine  and  the  author  proposed  to  prepare  thorium 
chloride  by  the  action  on  thoria  at  a  high  temperature 
of  a  mixture  of  carbon  monoxide  and  chlorine  ;  Chauvenet 
proposed  to  substitute  carbonyl  chloride  for  this  mixture, 
and  Del^pine  and  the  author  suggested,  later,  a  mixture 
of  chlorine  and  carbon  tetrachloride.  The  action  of 
chlorine  and  sulphur  dichloride,  however,  is  preferable 
to  any  of  these  processes,  as  it  occurs  at  a  lower  tempera- 
ture, so  that  glass  tubes  can  be  used,  and  oxychloride  is 
not  formed  to  the  same  extent.  Quite  recently,  the  author 
has  tried  the  chlorides  of  phosphorus,  but  the  results  are 
not  so  good  as  with  sulphur  chloride.  The  extraordinary 
hygroscopicity  of  thorium  chloride  is  due  to  impurities  : 
the  pure  chloride,  though  it  is  hygroscopic,  can  nevertheless 
be  manipulated  in  the  air  quite  safely.  Its  heat  of 
solution  (1  molecule  in  2700  of  water)  was  found  to  be 
53-8  calories.— .J.  T.  D. 

Tannic  and  gallic  acids  ;  Action  of  reducing  agents  on . 

Phenols  ;   Action  of  iodine  on and  a  modified  process 

for  the  determin/tliun  of  tannic  acid.     W.   M.   Cardnpr 
and  H.  H.  Hodgson.     See  XIV. 

Patents. 

Secretions  from  organic  tissues  :   Process  for  obtaining . 

K.   Hoennicke,   Dresden,  Germanv.     Eng.   Pat.   26,018. 
Nov.  23,   1907.     Under  Int.  Conv.,  Nov.  30,  1906. 

The  sodium  chloride  solution  containing  the  secretion 
(see  Eng.  Pat.  27,023  of  1907  :  this  J.,  1908,  1084)  is 
cither  filtered  through  a  Berkefold  or  other  fine-grained 
filter,  which  allows  the  contents  of  the  vesicle  to  pass 
through  but  retains  the  cellular  albumin,  or  is  dialyscd 
through  a  suitable  membrane  such  as  parchment  paper. 
t)r  the  tissue  to  be  treated  may  be  introduced  into  a  finely 
porous  filter  or  enclosed  in  a  casing  of  a  suitable  membrane 
placed  in  a  solution  of  common  salt,  in  order  to  carry  out 
Iho  filtration  or  dialysis  simultaneously  with  the 
maceration. — T.  H.  P. 

Secretions  from  organic  tissues  ;   Process  for  obtaining . 

E.  Hoennicke,   Dresden,  Germany.     Eng.   Pat.  24,750 
of  1908  ;   date  of  application,  Nov.  23,  1907. 

The  liquid  containing  the  secretion  (see  Eng.  Pat.  27.023 
of  1907  :  this  .!.,  1908.  1084)  is  submitted  to  dialysis 
through  a  suitable  animal  membrane,  such  as  thin  intestine, 
by  which  the  colloidal  cellular  albumin  is  relaincd  and 
so  separated  from  the  diffusible  secretions. —T.  H.  P. 

Cyclic  carbonate.'^  of  hnfogrn  derivatives  of  ethi/l-  and  pro/u/l-',) 
i-dihydro.ri/bemene.  H.  S.  Wellcome,  London,  and 
O.  Bargor.' Heme  Hill.     Eng.  Pat..  2(123,  Jan.   29.  I'.Kis. 

When  3.4-mcthyloncdio\vstyrenp  is  treated  with  chlorine 
at  0°('.,  a,  di.hloridf-  is  formed,  which  boils  at"l  59°— 160°  0. 
at  12   mm.      This   is  changed   by   aqueous  'acetone    into 


the  corresponding  chlorhydrin,  which  melts  at  95'  C. 
When  either  of  these  substances  is  treated  with 
phosphorus  pentachloride,  distilled,  and  the  product 
mixed  with  anhydrous  formic  acid,  the  cyclic 
carbonate  of  a-3.4-dihvdroxyphenvl-a/3-dichlorocthane. 
O  :  C  :  Oo  :  CsHa.CHCI.CHoCI,  is  obtained.  This  carbonate 
forms  a  thick  oil  boiling  at  182°  C.  at  H  mm.  (Starting 
from  Mosafroldichloride  and  using  an  analogous  process, 
the  cyclic  carbonate  of  a-3.4-dihydroxvphenvl-a/3- 
dichloropropane,  t)  :  C  :  Uj  :  C6H3.CHCI.CHCI.CH3,  is  pro- 
duced.    This  substance  boils  at  192°  C.  at  9  mm. — F.  Shdn  . 

Therapeutic     compound     [Hydroxi/quinoline     salicylate]  ; 

New .     H.  a.  Wellcome  and  A.  G.   Bates,  Ijoudon. 

and   F.    G.    P.    Remfrv,    Dartford.        Eng.    Pat.    8068, 
April  11,  1908. 

One  molecular  proportion  of  salicylic  acid  in  alcohol  is 
added  to  one  molecular  proportion  of  8-hydroxyquinolinc 
also  dissolved  in  alcohol.  On  evaporation,  crystals  of 
8-hydroxyquinoline  salicylate,  C16H13O4N',  separate, 
which  melt  at  1 14° — 1 15°  C.  after  crvstallising  from  acetone. 

— F.  Shdn. 

liadio-actice  ma.i-s.  H.  Loeweuthal,  Braunschweig,  and 
K.  Liiei-,  Charlottenburg,  Assignors  to  Radiogen 
Ges.m.b.H.,  Charlottenburg,  Germanv.  t'.S.  Pat. 
907.066,  Dec.  15.  1908. 

A  BLOCK  of  kieselguhr  containing  incorporated  radio-active 
substances  is  enclosed  in  a  cover  of  kieselguhr,  and  the 
whole  is  arranged  in  a  reservoir  so  as  to  close  the  outlet 
opening  of  the  latter.  Any  fluid  drawn  off  from  the 
reservoir  has  therefore  to  pass  through  the  radio-active 
block.— A.  S. 

Borneols    and    isoborneols    or    their    esters    from    pincne  ; 

Process  for  preparing -.     G.  Austerweil.     Fr.  Pat. 

.392,159,  June  15,   1908.     Under  Int.  Conv.,  May  13. 
1908. 

PrsENE  is  heated  mider  pressure  in  an  autoclave  with  an 
aromatic  polysubstituted  acid,  which  is  insoluble  or 
slightly  soluble  in  water,  to  a  temperature  10°  or  20°  above 
the  boiling  point  of  the  mixture  :  the  air  in  the  autoclave 
is  replaced  by  carbon  dioxide  or  other  inert  gas,  which  is 
forced  in  until  a  suitable  pressure  is  attained.  Addition 
of  a  small  quantity  of  the  anhydride  or  chloride  of  the 
acid  accelerates  the  reaction.  The  excess  of  acid  is  removejl 
from  the  resulting  jiroduct  by  filtration,  and  the  limonenc 
separated  from  the  oily  portion  by  steam  distillation ; 
the  residue,  which  consists  of  esters  of  borneol  and  i-io- 
borneol,  may  then  be  saponified. — T.  F.  B. 

Camphor  ;   .Manufacture  of  artificial ■.     G.  A.  Le  Hoy. 

Fr.  Pat.  392.182,  Sept.   17,  1907. 

Turpentine  oil  is  treated  with  a  halogen  at  a  low  tempera- 
ture (e.g.,  — 25°  C),  until  an  increase  of  25  to  50  per  cent, 
of  its  weight  is  obtained.  The  product  is  mixed  with 
one-eighth  to  one-fifth  of  its  weight  of  sodium  hydroxide, 
the  temperature  meanwhile  being  kept  low,  when  it  is  said 
to  he  converted  into  camphor. — T.  F.  K. 

laobornyl   esters  from    pinene   hi/drohalides  ;    Proccis  for 

preparing .     L.  Weitz.     Fr.  Pat.  392.247.  July  1 1 , 

1908.     Under  Int.  Conv.,  July  12,  1907. 

PiNENB  hydrohalides  are  converted  into  (.wbornvl  esters 
by  heating  with  organic  acids  in  presence  of  nuitallic  zinc : 
camphene  is  formed  during  the  process,  and  combines 
with  the  acid,  forming  an  (■.obornyl  ester.  It  is  stated 
that  the  yields  are  20  to  30  per  cent,  higher  than  when 
organic  zinc  salts  are  used  for  the  jiurposc.  The  following 
is  an  example  of  the  process  :— 172  kilos,  of  jiincne  hydro- 
chloride  and  .350  kilos,   of  glacial  acetic  acid  are  heated 

((,  90° 95°  ('..  and  40  to  45  kilos   of  zinc  foil  are  added  : 

evolution  of  hvdrogen  oonliimcs  (|uietly  for  about  20  hours, 
after  which  the  excess  of  acetic  acid  is  removed  by  distil- 
lation under  reduced  pressure,  and  the  i.iobornyl  acetate 
is  washed. — T.  F.  B. 
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Ponders,  tablets,  etc,  comjJeteli/  soluble  in  icalcr  ;  Prepara- 
tion of  containing  subslancef  originally  iti.ioluble. 

h.  J.  Barillet.     Fr.  Pat.  3»-2.478.  July  20.  1908. 

EssENTLVL  oils,  tar  oils,  ptc,  uru  mi.ved  witli  a  sulpho- 
licinoleato  and  about  20  tiiups  their  weifjlit  of  lactose : 
the  resnltinp  prmlurt"  are  said  to  be  solnbU-  in  water. 

— -T.  F.  B. 

Brominovaleric  acid  cuter  uj  igoboriieol ;  Manufacture  of 
^the  — ■ — .  A.  Zimmermann.  London.  tVoni  C'heni. 
.    Fabr.  auf  Aotien,  voini.  R.  SchiTing.     Kn;.'.  Pat.  1682, 

|Jan.  24,  1908. 
SsKFr.  Pat.  389,327  of  1908  :  this  J..  1908,  999.— T.  F.  B. 

Oxyquinolint    sails  ;     Process    of    mah'ng    neutral    — — . 

\j.  Ostermann,  Hamburg,  Oernianv.     U..S.  Pat.  906,918, 

Dec.  15,  1908. 
Sbk  Eng.  Pat.  11,725  of  1906  ;  this  J.,  1906.  90S.— T.  F.  B. 


XXII.— EXPLOSIVES,   MATCHES,'  &c. 

Compressed  powder,   nitroglycerin  and  ammonium   nitratt 
ejcplosicef  ;    Experiments  irith  — —   I'w  tlie  Royal  Coal- 
mines. Schwalbach  (Soar).     Gluekauf,  1908.  44.  l.'>66— 
157!. 
KxpERlME.VTS  were  made  a.s  to  tlie  relative  cost  and  coal- 
getting  power  of  eoni|>resse<l  powder  coni]iared  with  the 
following     explosives:      Rohurile.     -Vo.     :i  :      aninionium 
nitrate    (55).    trinitrotoluene    (12).    Hour    (6).    magnesium 
carbonate   (51.   sodium   chloride   (7).   ammonium   chloride 
(5),  potas-siuni  nitrate  (9-5).  and  potassium  i)ormanganatc 
(0-5  parts).      Willenherger   WellerdyiMmilc  :    nitroglycerin 
(25),  pot.a-ssium  nitrate  (34),  rye  meal  (38-5),  wood  meal  ( 1 ). 
barium   nitrate     (I),   and    sodium    carbonate   (0-5   parts). 
Carbonitc  .Vo.  1  :   nitroglycerin  (25),  sodium  nitrate  (30-5), 
wheat  flour  (39-5).  and  potassium  bichromate  (5-0  parts). 
The  following  table  gives  the  comparative  results. 


ConBumption  of  explosives  in  i^anis  \>et  tan  of 
coal  produced. 


Taking  compressed  |iowdcr 
as  unity. 


Conditions  of  miiiiui;. 


Coui  pressed 
powder,  granu. 


Other 
explosives. 


t'OllSUlllptil'  I. 


With  undercut 

1  '              149 
117 
180-6 

t 
Carbonite 
Wetterdynamite 
1     RobiiTit« 

96 

98 

128,e 

111 

0-87 
M4 
124 

With  breakinff-in  shots              

190 

'     Wetterdynamite 

51 

0-27 

0-S7 

1                1« 

Carbonitc 

137 

0,92 

1-26 

Witliout  undercut  or  l>reakiiic-in  shots 


86-6 


Wetterdyriaiiiit)' 
Eoburite 


79-0 

S7 


o-9n 
i-os 


1-31 

i-8r> 


p-Aminophenylarsinic    acid;     Acyl    derivative    of . 

P.  Ehrlich  and  .A.  Bertheim,  Frankfort,  Assignors  to 
Farbwcrke  vovm.  .\lei.ster.  Lucius,  uud  Briining, 
Hochst  on  .Maine,  Germany.  U.S.  Pat.  907,016,  Dec.  15, 
liK)8. 

See  Kng.  Pat.  17,619  of  1907  ;  this  J.,  1908,  892.— T.  F.  B. 

I>iaminol)i  n zoic  acid  alkumini  ester.  A.  Einhorn.  .Munich, 
.Assignor  to  Farbwcrke  vorm.  Meister,  Lucius,  und 
Briining.  Hochst  on  .Maine.  Germany.  U.S.  Pat. 
907,017,  Dec.  15,  1908. 

See  Eng.  Pat.  18,942  of  1907  ;  this  J.,  1908, 958.— T.  F.  B. 


XXI.-PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Patents. 

Photographic  plates  ;     Product  for  "  ret;er«iMg  "  ordinary 

or    colour    .     K.    Chaljoscau.      Fr.    i'at.     392,528, 

July  21,  1908. 

The  claim  is  for  a  "  reversing  "  solution  fur  negatives 
containing  a  soluble  iK-rmanganate,  bichromate,  etc., 
an  alkali  bisulphate.  and  iin  alum. — T.  F.  B. 

Photographic  emulsion.     J.    T.   tiateau.    .Xix-enProvcncc, 
France.     U.S.  Pat.  905,306.  Dec.  1,   190S. 

See  Fr.  I'at.  380,188  of  1907  ;  this  J.,  1908,  3«.— I'.  F.  B. 

.\[uUictjlour  screens  for  proilucing  photographs  in  natural 

colours  :     Process  for  preparing .     J.  Siczepanik. 

Kr.    I'at.    393.249.    Aug.    12,    19W.     Under  Int.    I'onv.. 
Aug.   14,   1907. 

See  Eng.  Pat.  17,065  of  1908  ;  this  J..  I90S,  1 178 —T.  F.  B. 


-(;.  \V.  .McD. 

Safely  explosives ;  Tests  wxth .     Bevhug.     Gluckauf,       I 

1908,  44,  1717—1721.  '  * 

These  test.s  were  carried  out  in  the  testing  station  at 
Gelsenkirchon.  where  the  ijrinciple  has  always  prevailed 
that  explosives  should  be  subjected  to  as  rigorous  te-sts  as 
possible.  Hitherto  air  containing  8  to  9  per  oenl.  of  fire, 
damp  was  used,  and  2  litres  of  fine  coal  dust  were  added 
just  before  firing.  Under  these  conditions  coal  dust 
appeared  to  exert  no  special  influence  on  tho  result  of  the 
tests.  In  1907  it  was  found  however  that  coal  dust  is  more  . 
readily  ignited  by  quite  a  number  of  explosives  than  the  ■ 
most  .sensitive  tiro-damp  mixture  (see  Beyliiig.  Oliiekauf,  \ 
1907,  Noi!.  36  and  37),  and  further,  that  certain  other 
explosives  ignite  a  tirc-danip  mi.\turc  more  readily  than  a 
Krc-damp  mixture  containing  coal  dust.  Tests  have  been 
carried  on  since,  and  it  was  found  that  all  ex]>losivcs  ignit,' 
either  coal  dust  or  a  gas  mixture  more  readily  than  a 
combination  of  the  two.  This  is  explained  by  the  fact  that 
any  addition  of  coal  dust  to  tho  most  sensitive  mixture  of 
air  and  fire. damp  immediately  reduces  the  amount  of 
oxygen  available  for  the  combustion  of  the  fire-damp, 
and  so  renders  the  whole  less  sensitive.  It  was  therefore 
decided  to  make  fresh  tests  for  the  whole  range  of  safety 
explosives  on  this  principle.  The  work  is  not  yet  complete, 
hut  the  results  of  the  tests  on  some  explosives  bolongiiiL' 
to  the  gelatin-dynamite  and  ammonium  nitrate  groujis 
(largely  used  in  mines  on  account  of  their  efficiency)  arc 
published  in  tabular  form.  The  shots  were  tirod  from 
»  mortar  of  55  mm.  diameter  into  air  containing  8  to  9  pei 
ccut.  of  fire-damp.  The  cartridges  were  of  35  mm.  diametei 
and  no  stemming  was  used.  Not  more  than  150  grms.of 
any  of  tlie  explosives  teste<l  could  be  fired  without  cau.iiing 
ignition,  while  in  most  cases  50  grnus.  sufficc-d.  On  the 
other  hand,  the  ina.ximum  capacity  of  tho  mortJir  (600 — 
800  grn,s.  according  to  the  density  of  the  explosive) 
fired  into  coal  dust  diil  not  cause  ignition.  Recently. 
"Kohlencarbonit."  "  Wittenbcrger  Wetterdynamit."  and 
"  Ammoncarbouit  "  were  tested.  The  two  former  arc 
said  to  lie  almost  identical  in  composition,  and  quantities 
of  650  gnus,  (the  maximum  capacity  of  tho  mortar)  were 
found  to  be  safe  both  in  fire-damji  and  in  coal  dust. 
"  Ammoncarbonit   '  ignit«<l,  it  \n  stat<>d,  in  fire-damp  when 
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500  grms.  were  used,  but  was  safe  with  450  grms.,  wliilst 
in  coal  dust  the  values  were  given  as  300  grms.  and  250  grms. 
respectively. — C.  J.  G. 


White    Phosphorus    Matches    Prohibition    Act,    1908.     f8 
Edw.  7.     Oh.  42.] 

Thk  foUowiug  is  the  text  of  the  above  Act  to  proliibit 
the  manufacture,  sale,  and  importation  of  matches 
made  with  white  phosphorus,  and  for  other  purposes 
in  connection  therewith,  dated  Dec.   21,   1908  : — 

1. — (1)  Itshallnotbe  lawful  for  any  person  to  use  white 
phosphorus  in  the  manufacture  of  matches,  and  any 
factory  in  which  white  phosphorus  is  so  used  shall  be  deemed 
to  be  a  factory  not  kept  in  conformity  with  the  Factory 
and  Workshop  Act,  1901,  and  that  Act  shall  apply 
accordingly. 

(2)  The  occupier  of  any  factory  in  which  the  manu- 
facture of  matches  is  carried  on  shall  allow  an  inspector 
under  the  Factory  and  Workshop  Act,  1901,  at  any  time 
to  take  for  analysis  sufficient  samples  of  any  material 
in  use  or  mixed  for  use,  and,  if  he  refuses  to  do  so,  shall 
be  guilty  of  obstructing  the  inspector  in  the  execution 
of  his  duties  under  that  Act : 

Provided  that  the  occupier  may,  at  the  time  when  the 
sample  is  taken,  and  on  providing  the  necessary  appliances, 
require  the  inspector  to  divide  the  sample  so  taken  into 
two  parts  and  to  mark,  seal,  and  deliver  to  liim  one  part. 

2.  It  shall  not  be  lawful  for  any  person  to  sell  or  to 
offer  or  expose  for  sale  or  to  have  in  his  possession 
for  the  purposes  of  sale  any  matches  made  with  white 
phosphorus,  and,  if  any  person  contravenes  the  provisions 
of  this  section,  he  may  on  complaint  to  a  court  of  summary 
jurisdiction  be  ordered  to  forfeit  any  such  matches  in  his 
possession,  and  any  matches  so  forfeited  shall  be  destroyed 
or  otherwise  dealt  with  as  the  court  may  think  fit,  but 
this  provision  shall  not  come  into  operation  as  respects 
any  retail  dealer  until  the  first  day  of  January,  nineteen 
hundred  and  eleven. 

3.  It  shall  not  be  lawful  to  import  into  the  United 
Kingdom  matches  made  with  white  phosphorus,  and 
matches  so  made  shall  be  included  amongst  the  goods 
enumerated  and  described  in  the  table  of  prohibitions 
and  restrictions  contained  in  section  forty-two  of  the 
Customs  Consolidation  Act,    1876. 

4. — (1)  Any  person  who  is  manufacturing  or  proposing 
to  manufacture  matches  by  way  of  trade  may  present 
a  petition  to  the  Board  of  Trade,  praying  for  the  grant 
■  of  a  compulsory  licence  to  uso  any  process  patented 
at  the  passing  of  this  Act  for  the  maniifacture  of  matches 
without  white  phosphorus,  other  than  matches  intended 
to  strike  only  on  a  surface  specially  prepared  for  the 
purpose. 

(2)  The  Board  of  Trade,  after  considering  any  repre- 
sentations that  may  be  made  by  the  ]iatentee  as  defined 
by  the  Patents  and  Designs  Act,  1907,  and  any  person 
claiming  an  interest  in  the  patent  as  e.xclusive  licensee 
or  otherwise,  and,  after  consultation  with  the  Secretary 
of  State,  may  order  the  patentee  to  grant  a  licence  to 
the  petitioner  on  such  terms  as  the  Board  may  think 
just.  The  provisions  of  the  Boai'd  of  Trade  Arbitrations, 
&c..  Act,  1874,  shall  ajiply  to  jn'oceedings  under  this 
section  as  if  this  Act  were  a  special  Act  within  the 
meaning  of  that  Act. 

(3)  An  order  of  the  Board  directing  the  grant  of  a 
licence  imder  this  section  shall,  without  prejudice  to  any 
other  method  of  enforcement,  operate  as  if  it  were 
embodied  in  a  deed  granting  a  licence  and  made  between 
the  petitioner  and  the  patentee  and  such  other  (lersons 
claiming  an  interest  in  the  patent  as  aforesaid. 

5. — (1)  This  Act  may  be  cited  as  tlie  White  Phosphorus 
Matches  Prohibition  Act,  1908,  and  shall,  except  as 
otherwise  expressly  provided,  come  into  operation  on 
the  first  day  of  .January  nineteen  hundred  and  ten. 

(2)  For  the  purposes  of  this  Act  the  expression  "  white 
phosphorus "  means  tlie  substance  usually  known  as 
white  or  yellow  phosphorus. 

Chlorazide,    N^Cl.     P.    Raschig.     See    VIX. 


Patknts. 

Explosives  ;   Maimjaclure  of .     South  African  Magan- 

ite  Explosives  Sjiid,  Ltd.,  and  H.  C.  L.  Bloxam,  Cai>e 
Town.     Eng.  Pat.  26,823,  Dec.  4,  1907. 

The  process  claimed  is  an  improvement  on  that  described 
in  Eng.  Pat.  3005  of  1906  (this  J..  1906,  868),  and  consist? 
in  fusing  ammonium  nitrate,  allowing  it  to  solidify,  grinding 
it  and  mixing  it  with  dinitrobenzene,  the  mixture  being 
heated  to  a  temperature  a  little  above  the  melting  point 
of  dinitrobenzene. — A.  8. 

Phosphorus    compounds    and    kindling    or    primiyig    com- 
positions :  Process  for  makimi  readily  inflammable , 

and  compositions  resulting  therefrom.    R.  (Jartenmeistei, 
Elberfeld,  Germany.       Eng.  Pat.  3221,  Feb.   13,  1908. 

She  Fr.  Pat.  386,988  of  1908  ;  this  J.,  1908.  837.— T.  F.  B. 

Explosive;   Safety .     N.  Ceipek.  Vienna.     U.S.  Pat. 

907,007,  Dec.   15,  1908. 

Sue  Eng.  Pat.  7838  of  1907  ;  this  J.,  1907,  1296.— T.  F.  B. 

Explosive  composed  of  trinHrotoluene  and  oxygenated  com- 
pounds,   especially    for    filling    shells    and    torpedoes  ; 

Manufacture  of  an .     A.   and  W.   Allendorf,  and 

J.  Rudeloff.     Fr.  Pat.  392,994,  Aug.  6,  1908. 

SBBGer.  Pat.  201,306  of  1906  ;  this  J.,  1908,1178.— T,F.  B. 


XXIII.— ANALYTICAL   CHEMISTRY. 

INORGANIC— QUANTIT  ATI  VE. 

Nickel ;  Electrolytic  delerminaiion  of .     A.  Schumann. 

Z.  angew.  Chem.,  1908,  21,  2579—2583. 

P.iRALLEL  experiments  showed  that  a  gauze  cathode  is 
preferable  to  a  dish  or  cone  cathode  in  the  electrolytic 
determination  of  nickel.  Good  results  were  obtained  by 
electrolysing  solutions  of  nickel-ammonium  sulphate  in 
presence  of  ammonia,  ammonium  carbonate,  or  sodium 
pyrophosphate  and  ammonium  carbonate,  with  all  three 
cathodes ;  with  solutions  of  nickel-ammonium  sulphate 
containing  boric  acid,  good  results  were  obtained  with 
a  dish  or  gauze  cathode,  but  not  with  a  cone  cathode  ; 
solutions  of  the  same  salt  to  which  oxalic  acid  was  added 
gave  very  high  values,  due  to  the  deposition  of  carbon, 
both  at  the  ordinary  temperatui'e  and  at  60-^70°  C.  ; 
in  presence  of  citric  acid,  solutions  of  nickel-ammonium 
sulphate,  electrolysed  at  60 — 70^  C,  gave  low  results, 
although  carbon  was  deposited  ;  from  solutions  of  the 
same  salt  containing  free  sulphuric  acid  or  hydrochloric 
acid,  firmly  adherent  deposits  were  obtained,  the  results, 
however,  being  useless  for  quantitative  work.  Solutions 
of  nickel  cliloride  to  which  ammonia  was  added  gave  good 
results  with  the  dish  and  gauze  cathodes,  but  not  with 
the  cone  cathode,  unless  ammonium  sulphate  was  added 
as  well.  Solutions  of  nickel  nitrate  also  gave  good  results 
if  a  large  excess  of  ammonia  and  a  considerable  quantity 
of  ammonium  sulphate,  or  ammonium  sulphate  and 
ammonium  nitrate,  were  added,  and  the  electrodes  were 
kept  sufficiently  far  apart. — A.  G.  L. 

Hotalin^g  anode  ,;  Use  of  the in  electrolytic  separations. 

\IJderm,inalion  of  cadmiwm.}     M.  E.  Holmes.     .J.  Anier. 
Chem,  Soc,  1908,  30,  1865—1874. 

SATISFACTOiiy  separations  can  be  made  with  the  rotating 
anode,  usmg  low  currents  (0-3 — 1  amp.),  and  in  much 
less  time  than  is  required  with  stationary  electrodes. 
Cadmium  has  been  separated  from  aluminium,  chromium, 
cobalt,  nickel,  zinc,  and  miigncsium  in  the  presence  of 
sidiihuric  acid,  from  manganese  in  the  presence  of  formic 
acid,  and  from  aluminium  and  magnesium  in  the  presence 
of  ammonium  acetate  and  acetic  acid,  pi'ei'ipitation  being 
complete  in  about  45  minutes.  Attempts  to  separate 
cadmium  from  iron  proved  unsuccessful  (compare  this  J., 
1904,  1115.)— F.  SopN. 
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NEW  BOOEa 


[Jan.  16,  1M». 


OJtOA  NIC— QUA  LIT  ATI  TE. 

Ouniacum  reaction  ;     Contribution  to  the  kimu-icilye  of  the 

.     C.  li.  AlslxTi!.     Arch.  exp.  Pathol,  ii.  Pharmak., 

1908,  Supplementbaiiii.     Schmicdeberg-Festscbrift,  39 — 
53.     Cliera.  Zeiitr.,  1908,  2,  l!t5.5. 

Thb  author  has  fouud  that  the  blue  loloi-atioii  of  jruaiaeum 
tincture  iu  presence  of  hytlrogen  iK-roxide  is  produied  by 
many  chlorides,  including  alkali  chlorides,  hut  not  by 
sulphates  or  nitrates.  In  certain  cases  metal  ions  (iron, 
copper,  etc.)  act  oatalytically  in  producing  the  coloration. 
The  gnaiacum-hydrogcu  peroxide  reaction  is  thus  not 
a  trustworthy  means  for  the  detection  of  o^tydascs  or 
peroicydasos. — A.  S.     . 


f/emon-gratt   oil   [  , 


Determination   of   niral 
See  XX. 


mavin    oil ;     Detection    of    — — .     A. 
Atenstatlt.     .S«   XX. 


Bevthien    and    P. 


ORGANIC— QUA  XT  IT  A  Tl  VIC. 

Hixliiini  psruride;    L'fe  of i«  on/anic  amUi/^is.     H. 

l^-inpsheira.     Ber.,    1908,    41,    4267—4271.     (Compare 
this  .F..  1905,  943.) 

The  author  cites  a  niinilKT  of  well-agreeing  analy.ses 
in  siipiwrt  of  his  contention  that  Nirgin's  recent  statement 
(.\rkiv.  kenii.  Geol.,  1908.  3.  112)  that  oxidation  with 
<oilium  peroxide  is  not  suitable  for  the  cstiuialion  of 
halogens  in  organic  compounds  cannot  Ix-  upheld.  The 
following  is  an  improved  method  of  canving  out  the 
analysis:  The  substance  is  mi.xed  iu  an  iron  crucible 
with  the  requisite  amount  of  sodium  peroxide,  fused, 
and  mixed  with  an  iron  nail  inserted  through  a  hole 
in  the  crucible  lid  by  means  of  crucible  tongs.  Siibstanees 
containi:;g  75  per  cent,  and  more  of  carbon,  hvdrogen, 
and  sulphin-  require  18  times,  and  those  with  oU— 75 
per  cent,  of  these  elements  16  times  their  weight  of 
sodium  peroxide.  Those  containing  25 — 50  per  cent, 
of  these  elements  are  mixed  with  half,  and  those  with 
less  are  mixed  with  au  equal  weight  of  a  substance 
lontaining  much  carbon  and  hydrogen,  for  example. 
sugar,  and  then  with  10  times  in  the  former  case  and  18 
times  in  the  latter,  their  weight  of  sotlium  peroxide. 
.\ftor  cooling,  the  cruci  ble  is  transferred  to  a  dish  containing 
water  reaching  to  about  three-quarters  of  the  height  of  the 
(Tucible  and  covered  with  a  watch-glass:  the  mass 
dissolves  gradually,  (a)  Sulphur  is  estimated  by 
acidifying  with  hydrochloric  acid,  filtering,  and  adding 
barium  chloride.  (6)  Halogens  are  determined  by 
adding  3  c.c.  of  a  saturated  solution  of  so<lium  sulphite  or 
liisulphite  (to  reduce  any  halogen  oxy-acids  formed),  then 
dilute  sulphuric  acid  until  any  iron  precipitate  is  dissolved, 
heating  to  expel  sulphur  dioxide,  and  adding  first  3  c.c. 
of  concentrated  nitric  acid,  and  then  silver  nitrate.  The 
silver  halide  is  weighed  in  a  IJooch  crucible,  (c)  Arsenic 
and  phosphorus  are  best  estimated  by  using  a  silver 
crucible:  the  solution  is  acidified  with  hydrochloric  acid, 
filtered,  ammonia  added,  and  precipitation  effected  with 
magnesia  mixture. — J.  ('.  C     .   , ,  , 

Tannic  ami  gallic  acidg  r    Action  iij  reducing agtnln mi . 

I'henals  :     Action    «/    itulinc    <in and   ii     mndified 

proccKs  for  the  determination   o/  tannic  (ici<l.      W.     "SI. 
•  lanlner  and  H.    H.   Hodgson,     ttce   \T\'. 

Hcdiicing  sugars  :    Prcci f/itation   of  with  biixic  lead 

acetate.     A.  H.   Hr^'an.     *'«e  \^^. 


Milk  intended  for  anali/sia  ;    Dimdrantagcs  of  iiolaimium 

hichromnte  at  n  prrMrrntve  for  .     .A.   Monvoisin 

.sVe   XVTIT.4. 


t'nfjcinr  .•  .4  source  of  irror  in  the  dtlfrminaliim  of  

iv  Juckf.nack  nnd  Hilger't  method.     K.    f^endrich  and 
K.  Murdfield.     See  WmA. 


Camphor  snhtitittitcs  ;  A  nalggit  of  camphoriited  oil  for  - 
V.  W.    Kichartlson  and   \V.    Walton.     .Vfe,   XX. 


New  Books. 


Some  Ki.ectk<>-C'hemic.\l  Centres.  A  Report  to  the 
Electors  of  the  tiartside  Scholarships.  By  J.  N.  Priko, 
M.Sc.  Sherratt  and  Hughes,  the  I'niversity  Press, 
Manchester.     1908.     Price  U.  6d. 

The  re)>ort  is  based  chiefly  on  information  acquired  during 
visits  to  several  European  countries,  to  the  I'nited  States, 
and  Canada,  including  British  Columbia,  during  the  years 
1907  and  ISMIS. 

8vo  volume,  containing  130  ))ages  of  subject-matter,  and 
an  alphabetical  index.  Tl>e  subject-matter  is  classified  as 
follows: — I.  Cost  of  ]>ower  production.  II.  Niagara 
Falls.  III.  The  copper  refineries  of  New  .Jersey.  l\. 
C'anadian    water    powers    and    electro-chemical    centres. 

V.  Klectric  smelting  of  iron    ores,  and   steel    prixluction. 

VI.  (Izone  and  water  purification.  VII.  (loid  and  silver 
refining.  VIII.  Electrical  manufacture  of  ,arbon  bisul- 
phide. IX.  Klectro-chemical  industries  in  the  .\lps. 
France,  and  Belgium.  X.  llie  electrical  fi.xation  of  atmo- 
spheric nitrogen.  XI.  Power  centres  and  oleetro-chemical 
works  in  (Ireat  Britain. 


SpKECHSAAL-KaLEKDER,     Fi'B    die    KkKAMISC'HEN.    (JLAS- 

vsvi   VERWAKDTES   IsDUSTRiEK.     1909.  I.  Jahrgaug. 

Herausgegeben    von    Dr.    J.    Koerxer.  Miiller    nnd 

Schmidt,  Verlag  des  Sprechsaal.  Coburg.  1908.     Price 
M.250. 

The  first  appearance  of  this  Kalender.  It  is  of  poiket- 
book  size,  bound  in  waterproof  cloth,  and  contains  a 
calendar,  blank  pages  headed  for  the  months  of  the  year, 
and  each  day  of  the  month,  besides  38  blank  i)ages  for 
miscellaneous  entries.  The  technological  ))ortion  which 
follows,  fills  lit)  pages,  devoted  to  all  subjects  likely  to  be 
of  service  to  the  ceramic,  gla-ss,  and  allied  industiie.s.  to 
students  of  the  subject,  or  to  the  practical  chemist. 


Statistic  AL  .Abstract  vor  Foreign'  Countries  in  each 
Tear  from  1891)  to  19(15-0.  with  some  Provinciai. 
FiGfRKS  voR  1907.  Thirty-fourth  Number.  [Cd. 
4265.]  Wyman  and  Sons.  Fetter  Lane.  London.  E.C. 
Price   Is.   7d. 

Thls  abstract  gives  particulars  regarding  trade,  uavi- 
gatiuii.  agriculture,  railways.  tclegra))h  and  telephone 
systems,  finance,  mineral  production.  &c..  of  the  ])rincipal 
foreign  coinitries  for  a  series  of  yeai-s.  This  number  of  tin- 
abstract  deals  mainly  with  the  years  189ti  to  1906,  but 
in  the  case  of  Germany,  France,  and  the  Cnited  ."states,  it 
has  been  possible  to  include  some  particulars  of  the  foreign 
trade  of  these  countries  for  the  year  liM)7.  Four  new  tables 
summarising  the  trade  of  the  principal  commercial  coun- 
tries with  the  United  Kingdom  have  also  been  indudecL 


Statistical  .Abstract  eor  the  several  British  Coin 

NIKS.    PCKSSK-SSIONS    AND    PROTECTORATES    l.N    EACH  YecI! 

FROM  1893  TO  1907.  Forty-fifth  Number.  [Cd. 
4415.]  Wvinan  and  Sons.  Fetter  Ijine.  Ixindou.  E.C. 
Price  2s. 

This  publication  contains  the  )iiincipal  official  data 
regarding  the  trade,  .shipping,  agriculture.  i)rocluetioii. 
revenue.  cx)>enditure.  Ac  &c\.  of  the  various  British 
Colonies.  Possessions,  and  Protectorates,  as  well  as  an 
abstract  of  the  rates  of  im|>ort  duty  levied  in  the  various 
Colonies  on  the  principal  articles  of  trade. 
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Colonial  Import  Duxres,  1908.  Retubs  kelatisg  to 
THE  Rates  of  Impost  Duties  levied  upon  the  prin- 
cipal    AND     other     ArTICXES     IMPORTED     INTO      THE 

British  Colonies,  Possessions,  and  Protectorates. 
fCd.  4383.]  ffvmau  and  .Sons,  Fetter  Lane,  London. 
E.C.     Price  3s. " 

This  Return  show.s  the  duties  in  force,  so  far  ,a.s  notified  to 
the  Board  of  Trade,  at  the  date  of  preparation  of  the 
Return,  vi?,..  November.  1908. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
wittun  two  months  of  the  said  dates. 


27,841.  Qiandler. 
Dec.  22. 


I.— PLANT,    APPARATUS,    AND    XL\CHINERY. 
^  Applications. 

27,061.  Perks.  Moving  vahiable  vapours  or  gases  from 
machinery.     Dec.   14. 

27,089.  Doulton  and  Morson.  Hand  pump  pressure 
filter.*     Dec.   14. 

27,24.5.  Norma  Compagnie,  and  Kimer.  P\Tometers.* 
Dec.  15. 

27,466.  Hallett.  Separating  air  or  other  gases  from 
liquids.*     Dec.   17. 

27,473.  Pauhng.  .Simultaneou.sly  distilling  and  con- 
centrating liquid  mi.xtures.  *     Dec.  17. 

27,551.  Snowden.     Kilns.*     Dec.   18. 

27,675.  Schmatolla.  furnaces,  kilns,  etc.  [Addition 
to  No.  1168  of  1908.]*     Dec.   19. 

27,767.  -Arbuckle  and   Osborne.     See  under  X. 

27,939.  Jones.  Centrifugal  machines  for  separating 
liquids  from  solid  substances.         Dec.  23. 

28,201.  Dempster  and  Sons,  Ltd.,  and  Toogood.  Vertical 
retorts.     Dec.  28. 

28,295.  Webb.     Apparatus  for  filtering  liquid.     Dec.  28. 

28,.549.  Schmatolla.  Kilns  for  burning  limestone,  dolo- 
mite, &c.     Dee.  31. 

Complete  Specifications  Accepted. 

27,947  (1907).  Black,  Lennox,  and  Lennox.  Apparatus 
for  cleaning  or  washing  smoke  and  for  inducing  draught. 
Dec.  23. 

28,079  (1907).  Oxley  and  Crossley.  Recovery  and  sub- 
sequent utilisation  of  the  waste  heat  of  kilns,  ovens,  etc. 
Dec.  31. 

28,356  (1907).  Williamson.  Centrifugal  drving  machines. 
Dec.  23. 

4540  (1908).  Haues.     Obtaining     dry     products    from    j 
liquids  and  semi-liquids.     Dec.  23.  j 

7920  (1908).  Peat.     See  under  X. 

20,400  (19<I8).  Arbuckle  and  Osborne.  Rotary  lilterins; 
apparatus.     Dec.  31. 


II.— FUEU  GAS,  AND    LKiHT. 
-Applications. 

27,144.  KioU  and  Saklatwalla.  I'loduction  of  pure  and 
thin  filaments  for  illuminating  purposes.  [Ger.  Appl., 
Dec.   13,   1907.]*     Dec.   14. 

27,7.'>5.  Zdanowich.     Incandescent  mantles.     Dec.  21. 

27,763.  Kokoteck,  Knaster,  and  Oflforil.  Bodies  for 
incandescent  lighting.      Dec   21. 


27,896. 

Dec.  22. 

27,899. 

27,920. 


I'aterson. 


-Apparatus   for    gas    purification. 
Hydrocarbon      gas      production. 


Lewis.     -\rc   lamp  electrodes.     Dec.   22. 
Nehmer.     Incandescent  gas  mantles.     Dec.  23. 
28,032.  Schmatolla.     Gas  producer.     Dec.  24. 

28.053.  Masons  Gas  Power  Co.,  Ltd.,  and  others. 
Production  of  gas  from  bituminous  fuel  in  gas  producers. 
Dec.  24. 

28.054.  Mason's  Gas  Power  Co.,  Ltd.,  and  others. 
Production  of  recoverable  ammonia  in  the  manufacture 
of  producer  gas.     Dec.  24. 

28,179.  Marshall.  ilanufacture  of  artificial  fuel. 
Dec.  24. 

28,201.  Dempster  and  Sons,  Ltd.,  and  Toogood.  See 
under  I. 

28,349.  Rindom.  Gas  retorts.  [Apj.l.  in  Denmark, 
July  16,   1908.]*     Dec.  29. 

28,435.  I^aigle.  Incandescent  gas  and  electric  filaments. 
[Swiss  Appl.,  Jan.  10,  1908.]*     Dec.  30. 

28,462.  Neilson.     See  under  HI. 

Complete  Specifications  Accepted. 

28,049  (1907).  Fiesclxi.     Coke  furnaces.     Deo.  31. 

28,290  (1907).  Von  Bauer.  Coke  ovens  for  the  recovery 
of  by-products.     Dec.  23. 

28,692  (1907).  White.  Distillation  of  coal  for  pro- 
ducing smokeless  fuel.     Dec.  23. 

4956  (1908).  Planchon.  Manufacture  of  incandescent 
bodies  for  electric  lamps.     Dec.  23. 

7105  (1908).  Junquera.     Gas  generators.     Dee.  23. 

12,955  (1908).  Hammond  and  Cash.  Manufacture  of 
gas.     Dec.  23. 

1.5,042  (1908).   Lake  (Trump).     Gas  producers.  Dec.  23. 


in.— DESTRUCTIVE    DISTILLATION,    TAR 
PRODUCTS,  PETROLEUM.  AND  .MI.VER.AL  WAXES. 

Application. 

28,462.  Neilson.  Purification  of  and  recovery  of  tar 
and  other  substances  from  blast  furnace,  producer,  and 
like  gases.*     Dec.   31. 

Complete  Specification  Accepted. 

7920  (1908).  Peat.     See  under  X. 

IV.— COLOURING     MATTERS     AND     DYESTUFFS. 

-Applications. 

27,095.  Knoll  imd  Co.  Phenolphthaleiu  compoimds. 
[Ger.  -Appl.,  Dec.  21,  1907.]*     Dec.  14. 

27,098.  Newton  (Bayer  und  Co.)  Manufacture  of 
anthracene  derivatives  and  their  employment  in  dyeing 
and  printing.     Dec.   14. 

27,747.  Imray.  (Soc.  Chem.  Ind.  in  Basle).  .Manufacture 
of  brominated  indigos.*     Dec.  21. 

28,272.  .Johnson  ( Badische  .  .Aniliu  und  Soda  Fabrik). 
Manufacture  of  azo  colouring  matter.*     Dec.  28. 

Complete  Specifications  .Accepted. 

r>4»5  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
of  sulphur  dyestuffs.     tific.  23. 

7552  (1908).  Holliday  and  Sons,  and  others.  See 
nmlir  V. 

9107  (1908).  Imray  (Meister,  Lucius,  und  Briining). 
Separation  of  o-  and  /)-chlorobenzaldehyde.     Dec.  23. 


PATENT  LIST. 


[Jin.  16,  1909. 


v.— PREPATtlNC.   BLEACHTNO,  DYEING, 

I-KI.\TI.\(i.   AND   FINISHING   TEXTILES,    YARNS, 

AND    FIBRES. 

Applications. 

27,098.   Newton   ( Bayer  iind   Co).     See  umlrr  IV. 

27,225.  l/;vpne  ami  Harris.  RcnderinK  fabrics  and 
other  articles  non-intlanunable.      IJco.   l.'i. 

27.676.  Pfiel.  I'rooess  for  ohtaininj!  textile  libreg.* 
Dec.   in. 

27,742.   .\ewtou      (Bayer     unil      Co.)      I'rjiitinc     with 
l>iominate<l  indigo.     Dec.  21. 
■  27,92S.  Calico    I'rinters'     Asmv..    and     Hewit.     Oilico 
printing.      Dec.  23. 

28,042.  Hardmau  and  Edmondson.  Bleaching  cotton 
or  other  vegetable  lihres  in  the  raw  state  or  in  yams 
or  fabrics.      [)<h\  24. 

28,0.'>ti.   Rylance.  Redncing    the    intlanunability    of 

textile  fabrics.     Deo.  24. 

28,149.  I.«'oeur.  Manufacture  of  threads  and  filaments 
of  cellulose.      Dec.    24. 

28,163.   .Malcolmson    (l)e    I.Aniarre).  Treatment    of 

inegass  and  other  vegetable  fibre.     Dec.  24. 

Complete  Specifications  Accepted. 

3751  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Production  of  reserve  effects  on  fabrics  in 
dyeing   with   sulphur  colouring   matters.     Dec.   31. 

4295  (1908).  Shaw,  and  Whitfield  Velvet  and  Cord 
Dyeing  (k).     Dye  jiggers  or  dyeing  apparatus.     Dec.  23. 

75.52  (U)08).  Holliday  and  Sons,  Turner,  and  Dean. 
Direct  cotton  dyestuff  preparation  for  dyeing.     Dei-.  23. 

13.897  (1908).  Drews.  Kxtraction  of  fibre  from  leaves 
and  other  vegetable  matter.      Dec.   23. 


Vn.— ACIDS.    ALKALIS,    AND    SALTS. 
Applications. 

27,252.  Rigby.  Production  of  grantilated  or  coarse- 
grained salt.      Dec.   15. 

27,3^12.  Cflrulla.  .Manufacture  of  ammonia  sjilts  from 
ferrous  liquors.      Dec.   16. 

27,587.  RoUin,  and  He<lworth  Barium  Co.  .Manufac- 
ture of  barium  compounds,      Dec.  18. 

27,592.  Flamand.  Dividing  air  into  its  elements  by 
fractional  distillation.  |Fr.  .\ppl.,  Sept,  18,  1908. 
.Addition   to  .\o.   26,720  of   1SM)S.)'     Dec.    18. 

27,597.  Morrison.  IVeatment  and  preservation  of 
calcium  carbide.     Deo.  18. 

27,774.  Riiber.  Production  of  phosphate  precipitates. 
[.'Vppl.  in  Norway,  Nov.  6,  1908.)'     Dec.  21. 

27,878.  Krlenbach.  .Manufacture  of  ammonium  sul- 
phate.    [Oer.  Appl.,  Jan.  10,  1908.]*     Dec.  22. 

27,905.  Woltereck,  and  The  .Sulphate  of  .Ammonia  Co., 
Ltd.     Production  of  ammonia  from  peat.      Doc.  22. 

28,054.  .Mason's  Gas  Power  Co..  Ltd.,  anrl  others. 
See  under  II. 

28,074.   l>)wrauce    and     Williams.  Manufacture    of 

alkaline  cyanides.     Dec.  24. 

28,112.  Behrens.  Separating  carbonic  acid  from  car- 
bonic acid  containing  gas  mixtures.*     l>ec.  24. 

28,549.  Schmntolla.     See  under  I. 

28,.'>65.  Jensen  (Spitz).  Pro<luction  of  pure  oxide 
of  tin.     Doc.  31. 

Complete  Spkcificatio>8  Acckpteh. 

14,285  (1907).  Cowper-Coles.      See  utider  XI. 

27,463  (1907).  Alexander,  McCleUnd.  and  Ijinge.  Un- 
stable solutions.     De<-.  23. 

27,932  (1907),  Wack.  .Manganese  .salt  for  oxidation 
purposes.     l>c.  31. 


1608  (1908).  Percy  and  Byrom.  Obtaining  hydro- 
cyanic acid  from  waste  gases.     Dee.  23. 

5573  (I'.KIS).  Goldschmidt.     See  under  X. 

8768  (1!K)8).  DicfTenbach  and  Moldenhauer.  Trans- 
formation of  hydrocyanic  acid  into  oxynitrogen  com- 
pounds.    Dec.  23. 

10,181  (1908).  Newton  (Bayer  nnd  Co.).  Manufaoturo 
of  hydrosulphites.     Doc.  23. 

20,19H  (1(108).  Willcox  (Badische  Anilin  und  Sodu 
Fabrik).      Manufacture  of  solid  hydrosulphites.     Dw.  31. 


VITI.— GL^S.S,  POTTERY.  AND  KNAMEUS. 
Complete  Specimcations  Accepted. 

26.189  (1907)  .Meakin,   Ltd..  and  Jackson.     Ovens  aiul 
kilns  for  drying  or  firing  ceramic  wares.     Dec.  31. 

6794  (1908).  Gaved.     He<overing  china   clay   or  china 
stone  from  decomposed  granite  and  separating  the  clay, 
mica,  and  quartz.     Dec.   23. 
i        14.841  (1908).  Chem.     Fabr.     von     Heyden.     Silvering 
glass  or  other  surfaces.      Dec.  23. 


IX.— BriLDIN(;    M.Vl'KKIAUS.    CLAY.-^.    MoKTAJi.S 
AND  CEMKNT.S. 

A  pplications. 

27,05.').  Marclictti  and  Marchotti.  Building  materials. 
Dec.  14. 

27,640.  Bost.  .Manufacture  of  heat  insulating  materials. 
Dec.  19. 

27,902.  \'oii  Medvecsky.  Production  of  a  liroi>roof 
concrete  compound.  |Comprised  in  No.  16,118,  Julv  29, 
1908.]*     Dec.  22. 

Complete  Specifications  .-^ooepted. 

13,440(1908).  Poths.  Rotarv  kilns  for  burning  cement. 
Deo.  23. 

17,119  (1908).  Solomon  and  .Austin.  Compound  for 
rendering  waterproof  cements  and  mortars.     IVi-.  23. 


X._.MICrAI>   A.Ml   MI-n'AI.LrH(;Y. 
.■Applications. 

27.163.  CYoslev.  .Mineral  slime-concentrating  machines. 
Dec.  1,5. 

27.221.  Wheatlev.  Metfll  allov  and  its  production. 
Dec.  l.-i. 

27,353.  Bloxam  ((^ie.  dos  Forges  deChatillon).  Pickling 
metals.     Dec  10. 

27,452.  .Stoker.  Extraction  of  metals  from  their  ores. 
Dec.  17. 

27,464.  Roes.  Dave\.  and  .Maitin.  Extraction  of  metals 
from  ores.     Dec.  17. 

27,498.  Williams.  .Manufacture  of  wrought  iron. 
Doc.   18. 

27,767.  Arbuckle  and  Osborne.  8e|)araling  crushed  ore 
products  or  other  comminuted  solid  matter  from  liquid. 
IVc.  21. 

27.838.  Brown,  Turner,  and  Turner,  .^lloj-ing  sterling 
silver.     Doc.  22. 

27,910.   Do  Forranti.     Coating  metal  articles.     Dec.  22. 

28,003.  Soc.  .\non.  \m  N6o  .Mdtallurgio.  Manufacture 
of  commerciallv  pure  manganese.  [Fr.  .Appl.,  Jan.  22. 
1908.]*     Doc.  23. 

28,081.  Kiirz.  .Manufai-ture  of  leaf  metal,  particularlv 
leaf  gold.'     Dec.  24. 

28,172  to  28,175.  Sulman,  Picard.  and  Ballot,  Con- 
centration of  ores.     Dec.  24. 

28,508.  Stewart.  Treatment  of  alloys  of  tin  anrl 
copper  to  sejMirate  the  metals.     Dec.  31. 
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28,509.  Stewart.  Treatment  of  alloys  of  tin  and  silver 
to  separate  the  metals.     Dec.  31. 

28.5ol.  Jensen  (Spitz).  Separating  tin  or  other  metal 
from  waste  metal,  alloys,  &c.     Dec.  31. 

Complete  Specifications  Accepted. 

21,638  (1907).  Martin.  Treatment  of  iron  or  steel  to 
|)revent  rust  or  corrosion.     Dec.  23. 

92  (1908).  Plathner  and  Dorn.  Coating  of  metal.s. 
Dec.  31. 

5f>73  (1908).  Goldschmidt.  Ivlaniifactm-e  of  alloys  of 
silicon.     Dec.  23. 

7211  (1908).  Strange,  Pim,  and  Matthews.  Recovery  of 
gold  by  the  cyanide  process,  and  other  chemical  processes 
wherein  zinc  is  employed.     Dec.  31. 

7920  (1908).  Peat.  Apparatus  for  subjecting  ores, 
shale,  &c,,  to  the  action  of  heat  in  a  continuous  manner. 
Dec.  23. 

8168  (1908).  Messier.     Basic  Bessemer  process.   Dec.  23. 

13,492  (1908).  Imbert.  Extraction  of  zinc  from  ores 
by  the  precipitation  process.     Dec.  31. 

13,66(1  (1908).  Levy.  Removing  the  electrolytic  nickel 
or  other  metallic  coating  of  metallic  s\n-face3.     Dec.  31. 


.\r.— ELECTRO-CHEMISTRY     AND     ELECTRO- 
METALLURGY. 

APPIilCATlDN. 

28,147.  Gibbs.     Electrolytic       cells.      [Comprised       in 
.\o.  27,830,  Dec.  17,  1907.]*     Dec.  24. 

Complete  Specifications  Accepted. 

14,28;")  (1907).   Cowper-Coles.      Electric     hydrogen     and 
oxygen  generators.     Dec.  23. 

13,686  (1908).    IMy.     .See  undtr  X. 

19,265  (1908).  Marsh.     Electric   furnaces.     Dec.    23. 

21,741   (1908).   Keller.     Electric    furnaces.     Doc.    23. 


XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

Applications. 

27,065.  Farr.     Polishing  or  other  waxes.     Dec.  14. 
27,083.   Buchanan.     Manufacture  of  soap.     Dc.    14. 

X I  IT .  —  I  'K ;  M  K  XTS.  PAI  \TS  ;   RESINS,  VA  RNISH  ES 
INDIA-RUBBER,  &c. 

{A.) — Pigments,  Paints. 

Complete  Specification  Accepted. 

12,517  (1908).  Liebreich.  Manufacture  and  application 
of  oil  paints.      Dec.  23. 

{C.) — India-Rubber. 
Applications.  . 

27,090.  Pi'ice.  Prejiiiring  rubber  for  preservation  and 
transportation.*     Dec.  14. 

27,328  Hayley  (Xorthway).  Obtaining  india-rubber  or 
caoutchouc  from  rubber  producing  machines.*     Dec.   16. 

27,496.  Pvbus  and  Pybus.  Manufacture  of  rubber 
substitutes.     Dec.  18. 

27,567.  Capelle.  Recovery  and  regeneration  of  iudia- 
nibbcr,  dkc*     Dec.   18. 

27.6HH.  Wallace  and  Reynaud.  Manufacture  of  elastic 
products  similar  to  india-rubber.  |Fr.  .Appl.,  Dec.  20, 
1907.1*     Dec.  19. 

27,914.  Gottschalk,  Barr,  and  Dawson.  Synthetic  pro- 
duction of  india-rubber.     Dec.  22. 


27,915  to  27,917.  Lilley  and  Dawson.  Synthetic  pro- 
duction of  india-rubber.     Dec.  22. 

28,159.  Immisch.  Manufactureof  ebonite  and  vulcanite. 
[Comprised  in  No.  28,365,  Dec.  24,  1907.]*     Dec.  24. 

28,450.  Blum.  Manufacture  of  artificial  Para  rubljer. 
Dec.  30. 

Complete  Specification  Accepted. 

10,731  (1908).  Torrini,  Hoffmarm,  and  Benoit.  Manu- 
facture of  a  substitute  for  hard  vulcanised  rubber  or 
ebonite.     Dec.  23. 


XIV.— TANNING,      LEATHER,     <!1-UE,     SIZE,     &c. 

Application. 

28,219.  liufl'um  and  Carter.  Preparation  of  waterproof 
leather  board.     [U.S.  Appl.,  Jan.  2,  1908.]*      Dec.  28. 

XVI.— SUGAR,  STARCH,  GUM,  &c. 
Complete  Specifications  Accepted. 

20,266  (1907).  Hutchin.son,  and  United  Railway  and 
Trading  Co.     >S>e  under  XIX. 

569  (1908).  Greenwood.  Manufacture  of  gum  tragasol. 
Dec.  31. 

XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Application. 

27,956.  Breker.  Production  of  brewer.s' wort,  [.'\ddition 
to  No.  25,356  of  1907.]*     Dec.  23. 

XVIII.— FOODS  ;    SANITATION,  WATER 
PURIFICATION ;    AND    DISINFECTANTS. 

{A.) — Foods. 

Applications. 

27,080.  Hogarth.  Treatment  of  air  or  gases  for  use  in 
conditioning  or  improving  cereals.     Dec.  14. 

27,218.  \Ve.sener.  Apparatus  for  preparing  gaseous 
mixtures  for  treating  flour,  &c.  [U.S.  Appl.,  Mav  14, 
1908.]*     Dec.  15. 

27,520.  Hogarth.  Treatment  of  cereals  and  other 
alimentary  substances.  [Addition  to  No.  51.55  of  1908.] 
Dec.  18. 

28,223.  .Jensen.  Pasteurising  or  sterilising  liquids.* 
Dec.  28. 

28,241.  Auyon.  Treating  fresh  or  spent  hops  for 
edible  and  dietetic  purposes.     Dec.  28. 

28,507.  Bloxam  (Thomas).  Conditioning  tlour.  Dec.  31. 
Complete  Specification  Accepted. 

8279  (1908).  Snelling.  Manufacture  of  margarine. 
Dec.  31. 

(B.) — Sanitation  ;    Water  Ppbifiction. 

Applications. 

27,226.  Ozonaii-,  Ltd.,  and  .Joseph.  Sterilisation  of 
water  by  ozone  or  other  gaseous  agent.     Dec.  15. 

28,052.  Heenan  and  Leask.  Treatment  of  sewage. 
Dec.  24. 

28,562.  Guy.  Bacteria  beds  and  substances  for  use  as 
bacteria  medium.     Dec.  31. 

((.'. ) — Disinfectants. 

CoMPiETE  Specification  Accepted. 

9886  (1908).  Schneider.  Manufacture  of  disinfectants. 
Dec.  23. 
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XIX— PAPKR.  PASTEBOARD,  ir. 

Arn.iCATioNs. 

27,123.  Clavii'Z.  .MHniifaotiirp  of  «  mttterial  like  paper.* 
Dec.   14. 

27,573.  Luck.  Treatment  of  Hax  straw  or  the  like  for 
the  prmiiu'tion  of  cellulose.     Dec.  18. 

28,14!l.    Lecoeur.     See   iiiuier  W 

2S,,';;t,s.  Hatlgnier.  and  Pervilhac  et  Cie.  M.iiiufacture 
of  pellicles  nn.l  lilms.  jKr.  ApnI..  Jan.  4,  IftOS.]* 
l).v.  :u. 

t'OMPI-ETE  SPECIHCATION.S   ACCEPTED. 

2ll,2Hfi  (19«I7).  Hutchinson,  and  Vniteil  Railway  and 
Trading  Co.     Trt-atnient  of  hagas.se.      Dec.  23. 

20,207  (UHiT).  Hutchinson,  and  Tnitcd  Railway  and 
Trading  Co.  .Manufacture  of  paper  and  material  therefor. 
De<-.  23. 

7029(1908).  liehner.  Colouring  celluloid,  especially  for 
coloured  screens  for  photography.     I>ec.  23. 


XX.— FIXE  CHEMICAIA  ALKALOIDS. 
ES.SK.\TIAL  OILS,  .\XD  EXTRACLS. 

Applications. 

27,096.  Knoll  und  Co.  Manufacture  of  conden-iation 
mixtures  from  phenols  and  aldehydes.  fGer.  .\ppl., 
July  3.   1908.]*     Dec.   14. 

28,011.  Richter.  Preparation  of  iodide  of  lei-itliin  and 
bromide  of  lecithin.*     Dec.  23. 

28.434.  Marks  (Koch).  Manufacture  of  ferroalhumen 
preparations.*     Dec.  30. 

Complete  Specifications  Accepted. 

27.735  (1907).  Roult  (Radiogen  Oes.).  Radio-active 
preparations.     Dec.  23. 

4936  (1908).  Newton  (Bayer  und  Co.).  Manufacture  of 
santalol  ethers.     Dec.  23. 


5404  (1908).  Tompkins,  and  Clayton  .\niline  Co.  Manu- 
facture of  dihalogenacetyl  chloride  and  dihalogen-acetic 
acid  and  derivatives  thereof.      De<'.  31. 


X.\I. -I'HOTOURAPHIC  MATERIALS  AN'D 
l'R()CES.S^>j. 

.\PPLICATIONS. 

27,233.  .\lansi-ll  and  .Mansell.  Production  and  r«- 
production  of  bleache<i  images.     Dei',   l."). 

27,6S6.  Soc.  .Anon.  l<a  Photographic  des  Coiileun*, 
.Sury,  and  Baslyns.  I'reparation  of  solutions  used  in  the 
bichromate  gelatine  process  for  photographic  printing.* 
Dec.  19. 

27,687.  Soc.  .\non.  Li>  Photographic  des  Couleurs,  .Sury, 
and  liastviis.  Printing  on  paper  of  photographs  in  colour.  * 
Dec.  19." 

27,957.  Lucas.  Treatment  of  photographic  sensitised 
gelatin  films  or  gelatino-bromide  prints  for  reproducing 
any   photographic  image.     Dec.   23. 

Complete  Specification.s  Accepted. 
762!i  (IIHKS).   Ix-hner.     .See   under  XIX. 
15,657  (1!K)8).  .leannot     and     Bremner.     Photograplii. 
toning  and  fi.ving  solutions.     Dei'.  31. 


XXn.— EXPLOSIVES,  MATCHES,  &c. 

Applications. 
27,2sii.    Kilburri  (Riikmers).   K.\plosives.      IW.   15. 
28.012.   Harris.      Explosives.     Dec.  23. 
28..">44.   Andersen.      Ex^ilosives. *     Dec.    31. 

Complete  Specifications  Acobptkd. 

117  (l(t08).   Carre.     .Matches.      Dec.  31. 
20.279  (1908).   Bawdcii.      Explosives.     D<v.    23. 
20,574  (1908).   Karris     and     .lex.      Blasting     powder 
Dec.  31. 
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DR.  MILTOM  L.  HERSEY  IN  THE  CHAIR. 

CHEMISTRY  IX  ITS  RELATION  TO  FOOD. 

BY    PROF.    J.    F.    SNELL. 

The  sum  of  human  knowledge  on  the  differences  between 
foods,  and  the  physiological  effects  of  these  differences 
is  still  small  and  imperfect,  and  the  wise  man  is  he  who 
is  modest  enough  to  admit  the  limitations  of  his  own 
share  of  this  knowledge  ;  open  minded  enough  to  give 
fair  consideration  to  rational  argument,  keen  enough 
to  discriminate  between  sound  knowledge  and  irrational 
dogmatising,  and  strong-willed  enough  to  shape  his  policy 
to  fit  the  best  knowledge  available  to  him. 

Though  it  has  its  physical  and  biological  aspects  it 
must  be  admitted,  I  think,  that  the  diet  problem  is  to 
a  very  great  extent  a  chemical  one.  Digestion  is  accom- 
plished by  chemical  processes,  and  the  examination  of  a 
given  commodity  to  determine  its  suitability  for  con- 
sumption as  food  must  include  a  chemical  analysis  as 
well  as  a  search  for  injurious  organisms,  parasitic  or 
bacterial. 

The  directions  in  which  chemistry  is  being  applied 
to  nutrition  problems  are  more  various  than  perhaps  the 
average  man  realises.  I  wish  briefly  to  refer  to  the 
following  : 

1.  The  determination  of  the  relative  values  of  foods, 
from  the  nutrition  standpoint. 

2.  The  elucidation  of  the  processes  of  digestion. 

3.  The   problem   of   hygienic    preservation   of   food. 

4.  The  detection   of  adulterants. 

The  processes  of  digestion  are,  as  I  have  said,  essentially 
chemical  processes.  The  constituents  of  foods  are : 
water,  mineral  .salts,  organic  acids  and  their  salts,  carbo- 
hydrates, fats,  and  proteins. 

(1)  Water  constitutes  a  large  proportion  of  our  diet. 
It  is  excreted  unchanged,  but  the  chemical  processes 
involved  in  the  digestion  of  the  other  nutrients  are  in 
general  hydrolytic  processes;  in  other  words,  digestion 
consists  in  reactions  of  the  other  nutrients  with  water, 
and  it  is  only  in  the  subsequent  physiologico-chemica] 
reactions,  such  as  respiration,  that  the  water  is  again 
liberated  as  such. 

(2)  Mineral  salts.  These  are  closely  associated  with 
the  proteids,  but  their  functions  are  only  imperfectlv 
understood.  Like  the  wat«r,  the  mineral  salts  of  the 
diet  are  excreted  as  such,  and  as  a  diet  containing  a 
sufficient  quantity  of  the  organic  nutrients  is  pretty 
certain  to  contain  an  abundant  supply  of  the  essential 
mineral  substances,  with  the  single  exception  of  common 
salt,  it  is  not  often  of  practical  importance  to  determine 
the  quantities  of  mineral  salts  in  foods  :  nevertheless,  there 
are  interesting  questions  connected  with  the  functions  of 
the  mineral  salts.  Such  salts  are  undoubtedly  essential 
constituents  of  the  living  cell.  Though  our  present 
methods  of  analysis  do  not  enable  us  to  determine  just 
what  the  relationship  of  the  mineral  salts  to  the  organic 
constituents  is,  there  can  be  little  doubt  that  it  is  an 
intimate   one. 

Forster,  experimenting  with  dogs  and  pigeons  with 
food  as  poor  as  possible  in  mineral  substances,  observed 
such  a  very  marked  disturbance  of  the  functions  of  the 
organs,  particularly  the  mu.scles  and  nerves,  that  death 
resulted  in  actually  a  shorter  time  than  under  complete 
starvation.  Bunge,  suspecting  that  Forster"s  result 
might  be  due  rather  to  the  lack  of  an  alkali  to  neutralise 
the  sulphuric  and  phosphoric  acids  formed  by  the  oxidation 
of  the  proteids.  made  similar  experiments  with  mice, 
and  although  he  found  that  the  mice  lived  twice  as  long 
on  a  diet  consisting  of  casein,   milk-fat,  cane-sugar,  and 


sodium  carbonate  as  on  one  consisting  of  the  same  foods 
without  the  sodium  carbonate,  he  also  made  the  remarkable 
observation  that  the  life  of  the  mice  was  not  further 
prolonged  by  the  addition  of  all  the  mineral  substances 
of  milk  to  the  above  diet,  which  it  will  have  been  noticed 
contained  the  organic  constituents  of  milk,  with  the 
exception  that  cane-sugar  was  substituted  for  milk-sugar. 
A  possible  explanation  of  this  result  is  that  proteins  ood 
salts  separately  cannot  take  the  place  of  compounds 
of  proteins  mth  salts.  Rohmann  has  obtained  better 
results  than  Bunge  with  a  more  varied  artificial  diet, 
having  succeeded  in  maintaining  mice  on  a  mixture  of 
casein,  white  of  egg,  vitellin,  starch,  margarine,  and 
salts,  and  even  in  bringing  up  a  second  generation  of  mice 
on  the  same  diet,  with  the  addition  of  malt.  But  even 
with  this  more  varied  diet,  which  includes  some  foods 
{e.g.,  white  of  egg  and  malt)  which  are  not  ash-free,  rhe 
mice  were  not  normal,  the  second  generation  being  under- 
sized and  incapable  of  producing  living  young. 

There  can  be  little  doubt,  therefore,  that  the  mineral 
constituents  of  food  are  intimately  associated  with  the 
organic  nutrients,  and  verv  little  doubt  that  the  proteins 
are  the  particular  class  of  nutrients  with  which  they  are 
combined.  But  as  to  the  nature  and  significance  of  the 
combinations  of  salts  and  proteins  we  are  as  yet  very 
much    in    the    dark. 

Certain  tissue  elements  are  richer  in  one  mineral  body, 
and  others  in  another.  Potassium  compounds,  for 
instance,  occur  chiefly  in  the  form  elements,  sodium  com- 
pounds chiefly  in  the  fluids  of  the  organism.  For  the 
proper  functioning  of  the  animal  body,  it  appears  to  be 
necessary  to  preserve  a  certain  balance  between  the 
sodium  and  potassium,  and  also  a  certain  balance  between 
the  chlorides  and  the  salts  of  other  acids. 

Bunge  maintains  that  the  specific  function  of  the 
common  salt,  which  appears  to  be  a  necessity  in  the  diet 
of  herbivora  and  of  certain  races  and  classes  of  men, 
is  to  supply  sodium  to  balance  the  potassium,  and  chlorine 
to  balance  the  sulphuric  and  phosphoric  acids,  supplied 
in  excess  by  a  vegetable  diet,  and  cites  in  favour  of  his 
theory  the  fact  that  carnivora  do  not  require  salt,  and  that 
men  whose  diet  consists  largely  of  animal  foods  require 
less  salt  than  those  whose  diet  is  vegetable,  especially 
if  composed  largely  of  vegetables  rich  in  potash,  such  as 
potatoes. 

Passing  over  for  the  present  the  organic  acids  and  their 
salts,  which  may  be  regarded  as  intermediate  in  character, 
we  come  to  the  three  great  classes  of  organic  nutrients 
— carbohydrates,  fats,  and  proteins.  These  are  the 
food  substances  which  undergo  the  most  profound  changes 
in  the  animal  organism,  being  converted  by  the  digestive 
processes  into  forms  in  which  they  can  be  absorbed  into 
the  blood  or  lymph,  subsequently  transformed  into  living 
protoplasm  or  stored  as  glycogen  or  as  fatty  tissue,  and 
ultimately  o.xidised  to  water,  carbon  dioxide,  and  simple 
nitrogenous  compounds,  such  as  urea,  in  which  simple 
forms  thev  are  excreted.  The  heat  which  maintains  the 
body  at  its  normal  temperature,  and  the  mechanical 
energy  of  muscular  work  are  derived  from  the  oxidation 
of  these  nutrients,  and  it  is  upon  its  content  o'  the  nutrients 
of  these  classes  that  the  so-called  "  nutritive  value " 
of  a  food  is  based.  In  one  sense  the  nutritive  value 
of  a  food  is  measured  by  the  quantity  of  energy  yielded 
by  its  oxidation  in  the"  body.  A  less  ambiguous  term 
for  nutritive  value  in  this  sense  is  />icl  value.  To  estimate 
the  fuel  value  of  a  food  it  is  therefore  necess:iry  and 
sufficient  to  determine  first  what  proportion  of  the  given 
food  is  actually  digested  and  absorbed,  and  second,  what 
is  the  heat  of  combustion  of  the  food.  It  is  here  assumed 
that  the  energy  \ieldcd  by  the  gradual  oxidation 
characterising  physiological  processes  is  the  same  as  that 
yielded  by  the  rapid  oxidation  of  the  same  food  in  a 
calorimeter:  in  other  words,  that  the  law  of  conservation 
of  energv  holds  in  animate  as  well  as  in  inanimate  nature. 
That  this  assumption  is  correct  is  indicated  by  the  results 
of  all  the  experiments  made  to  decide  the  question,  and 
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paiiinilaily  bv  those  of  Atwafor  nnd  his  associates  in  a    I 
larpi'  numlier  of  ex|>eriiiicnts  in  which  foods  were  on  the  one 
hand    Imnic'd    in  a    hoiub  calorimeter    and  on   the  other    ' 
hand  .siip|ilicil  to  human  subjects  confined  for  periods  of 
several    days    in    a    ilclicale    calorimeter,    provided    witli 
appliances  for  the  collection  and  analysis  of  the  respiratory 
products.     The    solid    and    liquid    exereUi    were    likewise 
collecte<l.  analysed  and  burned  in  the  bomb  calorimeter. 
Complicated  us  such  exiieriments  are,  involving  the  co-    ^ 
operation  of  nnnicrons  observers  and  a  considerable  amount 
of     apparatus —mechanical,    electrical,    and     chemical- 
continued    practice    enabled    the    investigators   to    reduce 
the  ixpcrimcntal   error  to  le.ss  than    I    ]x'r  cent.,   and    it 
was  found   that    the  law  of  conservation  of  energy   held 
strictly   true  up  to  this  limit  of  error. 

Assuming,  then,  the  validity  of  the  law  of  conservation 
of  energv,  the  energy  value  of  the  food  can  be  determineil 
by  burning  a  weigheil  portion  of  the  food  in  a  bomb 
lalorimeter,  and  also  burning  in  the  calorimeter  the 
e.\creta  |>roduccd  in  a  digestion  experiment  on  a  diet 
composed  of  the  foini  under  investigation,  together 
with  fi>ods  whose  energy  valne  has  previously  been 
determined  in  a  similar  manner. 

Results  somewhat  less  precise,  but  .sufficiently  accurate 
for  most  practical  |mrposes  are  obtained  by  determining 
chemically  the  proportions  of  carbohydrates,  fats,  and 
proteins  in  the  food,  and  deriving  the  energy  values  of  the 
food  by  use  of  average  figures  for  both  the  heats  of  com- 
bustion and  the  digestibilities  of  the  nutrients  of  the  three 
cla.sscs.  In  the  case  of  proteins  allowance  has,  of  course, 
to  lie  made  for  the  fact  that  while  the  products  of  combus- 
tion in  the  calorimeter  are  water,  carbon  dioxide,  and  free 
nitrogi'n,  the  i)rodncts  of  physiological  oxidation  are 
water,  carbon  dioxide,  and  the  nitrogenous  con\pounds 
excreted  by  the  kidneys,  chief  among  which  is  urea. 
It  is  convenient  to  combine  the  two  factors — digestibility 
and  heat  of  combustion — into  a  single  value  for  each 
class  of  nutrients.  These  values  ai-e  known  as  the  "  fuel 
values"  of  the  nutrients,  and  the  figures  in  common 
use  arc  : 

For    Protein ISfiO  C«l.  per  lb. 

„    rarbohydratca     the  same. 

„    Fats   4220  Cal.  per  lb. 

Proteins  and  carbohydrates,  as  these  figures  indicate, 
have  about  equal  value  as  heat  and  energy  producers, 
while  one  pound  of  fat  is  the  equal  of  about  two  and  a 
quarter  pounds  of  protein  or  starch. 

As  the  term  "  fuel  value  "  implies,  the  food  has  so 
far  been  regarded  as  bearing  the  same  relationship  to  the 
organism  tliat  fuel  bears  to  a  furnace  and  engine  ;  the  food 
merely  supplying  heat  and  the  mechanical  energy  that  sets 
up  and  keeps  the  engine  in  motion.  This  analogy  is  useful 
but  by  no  means  adequate.  The  relationship  of  food  to  a 
living  organism  is  infinitely  more  complex  than  that  of 
fuel  to  tne  engine.  One  obvious  difference  is,  that  in 
addition  to  supplying  heat  and  energy  to  the  organism  the 
food  must  provide  for  the  continual  renewal  of  the  tissues 
of  the  organism,  and  in  the  case  of  young  organisms,  for 
the  production  of  new  tis.'iue.  It  must  serve  for  construc- 
tion material  as  well  as  for  fuel.  This  fact  naturally 
complicates  the  estimation  of  the  relative  values  of  foods. 
For  whereas  all  classes  of  nutrients  may  serve  as  fuel, 
proteins  alone  can  serve  as  the  essential  construction 
material  of  cellular  tissue.  Con.sequcntly  a  fair  comparison 
of  the  nutritive  values  of  foods  cannot  be  ba.sed  on  their 
mere  fuel  values.  The  content  of  protein  must  also  be 
considered.  Obviously  no  man  or  animal  eoulil  live  on  a 
diet  which  did  not  include  protein,  however  rich  it  might 
be  in  energy  value.  .\nd  tiiis  brings  ns  face  to  face  with 
the  much  controverted  question  ;  "  How  much  ]>rotein 
should  the  diet  include  ?  " 

The  older  dietary  standards  of  Voit,  Playfair,  .Atwater, 
&e.,  were  based  upon  observations  of  the  food  aitually 
consumed  by  jiorsons  in  the  various  callings  and  circum- 
stances of  life.  They  thus  a.ssumed  that  the  average  usage 
of  the  race  in  roapoct  to  the  total  quantity  of  food  and  to 
the  quantiti  of  protein  consumed  is  the  l>esl  u.sage 
pCHsiblc  ;  in  other  words,  that  the  average  wisdom  of  the 
race  is  in  respect  to  this  important  question  the  highest 
wisdom.  Dietary  st.iml.irds  derived  in  this  manner  by  the 
UiSeront  authorities  do  not  difler  grcaily  from  each  other. 


and  for  purposes  of  discussion  we  may  confine  our  atten- 
tion to  one  of  them.  Voit's  standard  for  a  man  of  70  kilos. 
(l'>4  lb.)  body  weight,  performing  a  moderate  amount  of 
muscularwork.was  llfigrms.  of  protein,  .'jtldgrms.  of  carbo- 
hydrates and  51)  grms.  of  fat.  The  total  fuel  value  of  this 
dietary  is  SO.W  cal.  Per  kilo,  of  body  weight,  it  amounts  to 
43  calories  of  energy  and  lt>8  grms.  of  protein,  of  which 
about  1-50  grms.  would  be  actually  digested,  t'liittenden  has 
of  recent  years  called  boldly  into  question  the  validity  of 
the  assumption  that  the  average  usage  of  the  race  in  the 
matter  of  food  consumption  is  correct.  He  maintains  that 
the  average  diet,  and  con.sequently  also  the  dietary 
standards  based  u])on  it,  contaiius  from  two  to  three  times 
as  much  protein  as  it  is  necessary  or  even  wise  to  consume. 
For  a  man  of  this  same  body  weight  of  1.54  lb.,  doing  the 
same  moderate  amount  of  work  he  would  allow  110  grms.  of 
protein  (OS.)  grm.  ]xt  kilo,  of  body  weight)  or  just  about 
half  that  contained  in  the  older  diet  standards.  To  give 
a  clearer  idea  of  what  this  means.  1  may  say  that  (>()  grms. 
of  protein  arc  contained  in  half  a  pounil  of  fresh  lean  beef 
or  in  three-quarters  of  a  lb.  of  halibut  steak  or  in  nine 
eggs.  Of  course  a  man  adopting  this  dietary  standard 
would  have  to  use  less  than  these  quantities  of  meat  or  fish 
or  eggs  per  day,  because  the  other  (lortions  of  his  diet  would 
provide  part  of  the  protein. 

Chittenden  would  not  increase  this  allowance  of  protein 
even  for  a  man  iloing  severe  muscular  work.  He  would 
make  up  the  additional  food  necessary  to  such  a  man  by 
an  increase  of  the  carbohydrates  and  fats  of  the  diet. 
As  to  the  total  fuel  value  of  the  diet,  he  recommends  a 
quantity  just  a  little  lower  than  the  older  dietaries — 
2800  calories  a-s  against  the  SOCt'i  for  the  man  at  moderate 
work — a  decrease  of  about  7  per  lent,  Chittenden's 
advocacy  of  a  reduction  of  protein  in  the  diet  is  ba,sc<i  upon 
personal  experience  and  observation,  and  upon  the  results 
of  scientific  experiments  made  in  Yale  I'niversity — 
some  by  himself,  some  by  his  colleagues.  The  original 
purpose  of  the  cxpcrimcnis  was  to  determine  whether  the 
body  could  maintain  itself  for  a  (wriod  of  several  months 
on  a  diet  as  low  or  almost  as  low  in  ])rotein  as  the  minimum 
quantity  which  has  been  found  sufficient  in  experiments 
of  a  few  days  to  maintain  nitrogen  equilibrium,  i.e..  to 
prevent  a  contin\ial  loss  of  nitrogen  from  the  body. 
In  experiments  of  six  to  nine  months'  duration  upon  himself 
and  other  men  of  his  cla.ss — University  profes.sors  and 
in.structors — he  found  that  the  body  could  be  kept  in 
nitrogen  equilibrium  on  a  diet  containing  only  1  to  J  as 
much  protein  as  Voifs  standaitl  calls  for.  In  his  own 
case  he  found  his  health  actually  improved  by  the  change 
of  diet,  being  now  free  from  minor  ailments  such  us  head- 
aches, which  formerly  cause<l  inconvenience  and  discom- 
fort, and  being  able  to  work  longer  without  fatigue.  Three 
years  after  the  close  of  the  exjwriments.  he  wrote  thut,ho 
wus  still  continuing  the  low  nitrogen  diet. 

Eight  I'niversity  athletes,  formerly  uecustomed  to  a 
diet  much  higher  in  protein  than  the  old  standards 
prescribe  for  nuMi  doing  moderate  muscular  work,  reduced 
their  protein  to  .").">  grms.  per  day  without  detriment  tO 
body-weight,  health,  physical  strength,  or  muscular 
tone.  The  nitrogen  was  gradually  diminished  during 
three  months  and  maintained  at  the  low  level  for  two 
months  longer.  Twenty  soldiei-s  were  maintained  five 
months  upon  a  diet  with  the  same  low  |>rotein  content  of 
about  .'>.'»  grms.  These  men  had  daily  exercises  in  a 
gymnasium,  and  gymnasium  tests  showed  that  at  the  end 
of  the  ex|>eriment  they  had  all  increased  greatly  in  strength. 
The  average  strength  of  eleven  of  the  soldiers  at  the  begin- 
ning of  the  exjH'rimcnt  was  27!H»,  and  at  the  end  of  the 
experiment  .'iltKI  in  terms  of  the  gymnasium  tests.  This 
remarkable  increa.se  in  strength  was  probably  due  in  some 
(Nirt  to  practice,  for  at  the  lieginning  of  the  cx]>eriment 
they  were  untrained,  but  it  at  least  indicates  that  there  was 
no  failure  of  strength  on  account  of  the  diet.  The  eight 
'  trained  athletes  showed  at  the  beginning  of  their  experi- 
ment a  total  strength  tost  about  ec|ual  to  that  of  the 
soldiers  at  the  end  of  Iheim,  but  the  athletes  likewise 
1  gained  in  strength  upon  the  low  proteid  diet.  Their 
initial  total  strength  averaged  4911,  their  final  l>iil2.  The 
effect  of  diet  on  endurancj^  was  studied  in  a  ti\e  raontV<s* 
cxperiuu'iil  by  I'rof,  Irvini:  Fisher  of  Yale,  nine  I'l.ivernity 
students   serving   as   subjects.     The    men    were    allowed 
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to  select  their  diet  at  will,  but  were  to  give  preference  i 
to  non-proteid  foods,  and  to  practise  that  thorough 
mastication  of  food,  recommended  by  Mr.  Horace 
Fletcher.  At  the  close  of  the  experiment  the  diet  had 
fallen  off  about  25  per  cent,  in  total  fuel  value,  about-  40 
per  cent,  in  total  protein  and  over  80  per  cent,  in  flesh 
foods.  Six  simple  gymnastic  endurance  tests  were  made 
at  the  beginning,  middle,  and  end  of  the  experiment. 
We  may  take  the  first  of  these  tests  as  an  example.  One 
subject  could  rise  on  his  toes  300  times  at  the  beginning  of 
the  five  months'  experiment,  400  times  at  the  middle  and 
500  times  at  the  end-  The  results  with  the  other  subjects 
were  as  follows  ; 


1. 

2. 

3. 

4. 

69 
65 
85 

6. 

127 

400 

1500 

6. 

7. 

8. 

9. 

Beginning  300  1007 
Middle  ..  400  1265 
End  ....  500  1061 

1    1 

333 

2620 
3000 

1482 

1800 

702 

831 

1263 

900 
1500 
1800 

1263 
3350 

■  Similar  results  were  obtained  with  the  other  tests, 
subject  2  being  the  only  one  who  did  not  show  an  improve- 
ment in  practically  every  test. 

In  order  that  it  may  fulfil  its  functions  then,  the  average 
diet  must  furnish  a  certain  mininuim  amount  of  energy 
and  a  certain  minimum  amount  of  protein,  the  former 
at  least  (if  not  also  the  latter)  varying  with  the  muscular 
activity  as  well  as  with  the  size  of  the  consumer.  It  is 
no  doubt  true  also  that  an  excessive  amount  of  food  reduces 
the  efficiency  of  the  body,  and  if  Chittenden's  views  are 
correct,  an  excessive  proportion  of  protein,  even  in  a  diet 
of  correct  fuel  value,  also  tends  to  diminish  the  efficiency. 

But  the  absolute  physiological  value  of  a  food  is  not 
dependent  solely  upon  its  fuel  value  and  its  content 
of  proteins,  carbohydrates,  and  fats.  Judged  by  fuel  value 
and  protein,  eggs  have  a  high  nutritive  value,  but  to  those 
few  individuals  in  whom  they  cause  digestive  disturbances 
their  practical  food  value  is  evidently  less  than  nothing. 
Fruits,  on  the  other  hand,  .supply  very  little  fuel  value 
and  practically  no  protein  to  a  diet,  yet  they  are  of  great 
value  in  keeping  the  organs  of  digestion  in  good  condition. 
'I'hcir  virtue  is  believed  to  reside  in  the  organic  acids  and 
salts  contained  in  them,  though  (irobably  the  flavouring 
matters  are  not  without  influence.  Dogs  do  not  thrive  on  a 
])urely  vegetable  diet,  even  if  adequate  in  fuel  value  and 
protein  content.  They  require  that  the  best  portion  of 
their  proteins  shall  be  furnished  in  the  form  of  flesh. 
So  far  as  the  speaker  is  aware,  but  little  w-ork  has  been 
done  in  the  examination  of  foods  for  "compounds  of 
pharmaco-dynamic  importance,  but  from  many  well- 
known  facts  such  as  those  just  cited  it  would  appear  that 
such  compounds  may  play  a  very  important  part  in  the 
processes  of  digestion. 

In  the  study  of  the  chemistry  of  digestion,  important 
advances  have  been  made  of  recent  years,  but  much 
still  remains  to  be  learned.  The  processes  are  chiefly 
hydrolyses — the  splitting  of  complex  carbohydrates  into 
simpler  carbohydrates  ;  the  splitting  of  proteins  into 
simpler  proteins,  and  possibly  into  amino  acids;  and 
the  splitting  of  fats  into  glycerin  and  free  fatty  acids. 
.All  of  these  processes  are  promoted  or  accelerated  by  the  in- 
fluence of  enzymes,  secreted  by  the  various  glands  connected 
with  the  alimentary  canal.  .\s  to  the  chemical  nature  of 
the  enzymes  there  is  still  niuchdOubt.  but  they  are  believed 
to  be  themselves  protein  bodies.  Each  enzyme  acts  only 
in  a  medium  of  suitable  reaction.  For  example,  ptyaliu, 
the  starch  S])litting  enzyme  of  the  saliva,  acts  only  in  a 
neutral  or  alkaline  medium,  and  the  protein  splitting 
enzyme  of  the  gastric  juice,  jiepsin,  only  in  an  acid  medium. 
The  most  important  work 'of  digestion  is  done  in  the 
small  intestine,  into  which  the  liver  and  pancreas  discharge 
their  secretions,'  the  latter  furnishing  a  separate  ferment 
for  each  class  of  nutrients — trypsin  for'  protein.s,  amyl- 
opsin  for  starch,  invertin  for  sugar,  and  steapsin  for  fats. 

But  not  only  are  the  digestive  enzymes  chemical  com- 
pounds, the  products  of  chemical  reactions  and  catalytir 
promoters  of  other  chemical  reactions,  but  the  very 
co-ordination  and  regulation  of  the  secretion  of  these 
enzymes  is  accomplished  very  largely  by  chemical  means. 
It  is  true  that  the  timely  secretion  of  saliva  and  of  gastric 


juice,  immediately  food  is  ingested,  are  brought  about 
through  the  instnimentality  of  the  nervous  system,  but' 
it  has  been  demonstrated  that  the  co-ordination  of  the 
secretion  of  the  pancreatic  juice  with  the  arrival  of  food 
in  the  duodenum  is  quite  independent  of  the  nervous 
system,  and  it  seems  probable  that  the  .same  is  true  of  the 
inter-relation  of  .some  of  the  other  chemical  processes. 
Starling  and  Beyless  divided  all  the  nerves  going  to  a  loop 
of  the  small  intestine  ;  thus  placing  it  in  complete 
nervous  isolation  from  the  remainder  of  the  digesti.e 
system.  Yet  when  acid  was  introduced  into  this  isolated 
loop  it  was  found  that  a  flow  of  pancreatic  juice  invariably 
re.sidted.  From  the  mucous  membrance  of  the  duodenum 
and  upper  part  of  the  small  intestine  they  obtained  in 
alcoholic  solution  and  also  in  aqueous  solution  a  substance 
which  injected  into  the  veins  of  animals  evoked  a  copious 
supply  of  pancreatic  juice.  This  substance,  to  which 
they  give  the  name  of  secretin,  appears  to  be  secreted 
in  the  cells  of  the  intestinal  walls  under  the  stimulation  of 
the  acid  of  the  chyme,  and  to  be  carried  by  the  blood  to  the 
pancreas,  where  it  stimulates  the  secretion  of  the  alkaline 
pancreatic  juice,  which,  entering  the  duodenum,  eventu- 
ally neutralises  the  acid  of  the  chyme,  whereupon  the 
formation  of  secretin  ceases,  until  the  arrival  of  another 
portion  of  chyme.  In  parallel  with  this  pancreatic  secretin, 
there  has  also  been  discovered  in  Starling's  laboratory 
a  gastric  secretin.  This  substance  secreted  in  the  pyloric 
division  of  the  stomach,  which  contains  no  oxyntic  cells, 
causes  a  fresh  flow  of  acid  from  the  cells  of  the  fundus 
or  cardial  division  of  the  stomach  some  2  or  3  hours 
after  the  food  is  ingested. 

These  .secretins  then  .serve  as  chemical  messengers 
from  one  part  of  the  digestive  system  to  another.  Other 
substances  of  similar  function  pfay  a  part  in  physiological 
chemistry,  and  to  the  general  class  Starling  applies  the 
term  hormones  (from  bqjiau),  I  arouse). 

He  points  out  that  in  the  simplest  organisms,  such  a's 
bacteria  and  protozoa,  the  only  adaptations  into  the 
mechanism  of  which  we  can  gain  any  clear  insight  are 
accomplished  by  chemical  means,  and  that  in  the  lower 
metazoa,  such  as  the  sponges,  the  co-ordination  of  the 
different  cells  is  still  wholly  determined  by  chemical 
means,  there  being  no  trace  of  a  central  nervous  system. 
The  nervous  system  w-as  evolved  to  permit  of  the  more 
rapid  adaptations  demanded  of  higher  organisms,  but 
where  speed  is  of  no  special  advantage,  the  more  ])rimitive 
means  of  adaptation  is  still  employed.  The  inter-relation 
of  the  hormones  and  the  nervous  system  may  be  compared 
to  that  of  the  mail  and  the  telegraph  in  the  business 
world.  .\s  a  means  of  communication  in  primitive 
communities  the  mail  suffices.  More  highly  organised 
communities  demand  a  more  rapid  means  of  communi- 
cation, and  this  the  electric  telegraph  supplies.  But 
the  mail  system  is  not  abolished  when  the  telegraph  is 
introduced"  Where  speed  is  not  essential  the  mail  is 
still  employed.  Similarly,  when  in  the  course  of  animal 
evolution  rapid  communication  between  the  organs 
became  necessai-y,  and  a  nervous  system  appeared  to 
supply  the  means  of  this  rapid  communication  ;  the  older 
and  slower  communication  by  chemical  means  was 
continued  where  rapiditv  of  adaptation  was  not  essential. 
So  in  the  processes  of  digestion  we  find  the  nervous  system 
emploved  onlv  where  promptness  of  response  is  impor- 
tant. "  'When  "food  is  introduced  into  the  mouth,  tele- 
graphic messages  are  despatched  by  way  o."  the  nervous 
svstem  to  the  salivarv  glands  and  to  the  stomach,  and  an 
immediate  response  i"s  obtained  in  the  secretion  of  saliva 
and  ga.stric  juice.  But  in  the  later  stages  of  digestion, 
there  being  no  such  occasion  for  haste,  messages  are 
despatched  from  organ  to  organ  by  mail  or  mes.senger- 
service,  that  is  to  sav,  by  the  hormones.  Chemically, 
the  hormones  appear  "to  be  comparatively  simple  com- 
pounds, much  simpler  than  the  jivoteins  and  enzymes. 
The  actual  composition  of  any  of  those  concerned  in 
digestion  has  not  been  determined,  but  it  is  known  that 
thev  are  readilv  soluble  in  water  and  in  alcohol,  that 
thev  are  not  destroved  bv  heating  to  the  boibng  point 
of  water,  and  that  thev  are  readily  diffusible.  The  com- 
position of  two  hormones  employed  in  other  phvsiological 
workthan  that  of  digestion  is  known  and  both  of  these 
are    simple    compounds,     The    two    are    carbonic  acid, 
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which  is  |>rodiiced  in  the  muscles  and  stimiilntes  the 
notion  of  the  rospiratoiy  organs,  and  adrenalin,  which  is 
sccrcte<l  in  the  siiiirarenal  ghtnds  and  acts  upon  the 
syni}>athi"tif    nervous    system. 

Adrenalin   i.s  a  derivative  of  pvrocatechin,  having  the 
formula 


CH(OH.)CH2.NH.CH3 
OH 


VAX  I 

0 


OH 

In  the  direction  of  food  (ii-e-iervation  there  still  i-emains 
much  for  the  chemist  to  do.  The  public  is  disjiosed 
to  look  with  suspicion  >ipon  nil  the  newer  chemical 
piTservntives,  and  no  doubt  a  good  deal  of  conservatism 
in  this  direction  is  justiliuble.  .\o  new  chemical  should 
lie  employe<l  as  a  preservative  until  its  physiological 
effects  have  been  thoroughly  investigated.  ()n  the  other 
hand,  indiscriminate  condenmation  of  chemical  methods 
of  f{)0<l  (ireservation  is  to  he  deprecated.  Certain 
chemii'al  preservatives,  such  as  .salt,  Siiltpetre.  and  the 
creosot<>  of  smoke  have  been  used  for  centuries,  and  are 
still  used  daily  without  question.  If  experience  has  proved 
these  etScient  and  harmless  is  it  not  reasonable  to  suppose 
that  some  of  the  newer  preservatives  may  lie  equally 
eflicient    and    ci|ually    harmless y 

In  the  preface  to  their  book,  "  Preservatives  in  Food  " 
(I'.MK)).  iJrs.  Thresh  and  f'orter  .say:  "A  careful  study 
of  all  that  has  been  written  on  this  subject  at  home  and 
abroad,  and  of  inquiries  made  of  medical  practitioners, 
leads  one  to  the  conclusion  that  the  dangers  arising 
from  the  u.se  of  preservatives  have  been  greatly  exaggerated. 
It  is  impossible  to  say  detinitely  that  a  single  case  of 
illness  has  ever  lK*en  c(mclusively  trace<l  to  the  preser- 
vatives use<l  in  any  article  of  food  or  drink.  Preservatives 
have  been  used  from  time  immemorial,  and  it  would 
certainly  be  strange  if  with  the  advance  of  scientific 
kiiowledge  iH'tter  ])reservatives  could  not  lie  discovered 
than  tho.se  which  were  originally  discovered  by  uncivilised 
or  semi. civilised  man  ;  yet  the  old  preservatives  are 
|)ormitted  without  ((ucstion  although  some  of  them 
are  more  deleterious  if  not  taken  in  moderate  quantities 
than  their  nu>dcrn  substitutes.  Many  articles  of  food 
contain  small  quantities  of  proximate  constituents  of  a 
poisonous  character,  yet  no  outcry  is  ever  raised  for 
)wirliamentarv  interference  with  their  u.se,  whereas  if 
minute  traces  of  far  less  ]>otent  substances  are  introduced 
for  the  purpose  of  preventing  decomposition,  with  the 
consequent  formation  of  decidedly  poisonous  products, 
pro.secutions  at   once  follow." 

The  active  agents  in  the  decomposition  of  foods  ai-e 
bacteria,  yeasts,  aiul  moulds.  Their  activity  is  due  in 
some  instances,  and  iK)Ssil>ly  in  all.  to  the  en/.ymes  which 
they  secrete.  The  Iwcteria.  either  by  virtue  of  their 
en/.ymes,  or  in  some  other  manner  incidental  to  their  life 
processes,  prmluie  chemical  changes  in  the  fowl,  resulting 
in  deteriopition  and  often  in  the  |»ro<lu(.-tioii  of  very 
]K>isonous    substances — jitomaines    and    toxins. 

I'reservatives  are  substances  which  either  destroy 
the  bacteria  or  other  micro-organisms  or  inhibit  the 
chemical  reactions  which  these  mi<-ro-organisms  promote. 
One  of  thoargunu'nts  urged  against  chemical  preservatives 
is  that  a  substance  which  inhibits  the  aitivity  of  the 
enzymes  of  the  micro. organisms  will  ip.tti  jacto  inhiltit  the 
activity  of  the  digestive  ferments,  and  so  interfere  with 
the  digestion  of  the  food.  This  is  not  necessarily  the  ease. 
According  to  Dr.  Frank  Hillings,  of  Rush  .Medical  School, 
the  hydro<hloric  acid  of  the  stomach  acts  as  an  antiseptic, 
protecting  the  body  against  micro-organisms  entering  the 
stomach.  Hydnx'hlorii'  acid  al.so  inhibits  the  ai  tivity  of 
ptvalin,  the  starch  splitting  ferment  of  tlie  saliva  :  but 
far  from  interfering  with  digestion,  it  is  an  ess("nlial 
ingredient  of  gastrii'  juices,  and  greatly  increases  the 
activity  of  the  gastrii'  ferment,  |>epsin.  Similarly  tauro- 
rholic  acid,  aceorrling  to  several  investigators,  is  nearly  as 
powerful  an  antiseptic  as  salicylic  acid  or  phenol.  Hut 
although  it  inhibits  the  action  of  the  putn'fying  bacteria, 
it  evidently  exen-ises  no  injurious  etTect  on  the  vn/.ynu's 
of  the  pancreatic  juice,  for  taunwholic  ar-id  is  a  c'lnstituent 
of  the  bile,  and  in  normal  digestion  is  always  present 
in   the  duo^jenup)  along   with   the  pancrMt'o  ferments 


The  actual  observations  which  have  been  made  upon 
the  inlluonce  of  such  substances  as  borax,  boric  acid,  and 
salicylic  acid  on  the  acti<m  of  the  digestive  feruuMits 
singly  have  shown  that  the  same  preservative  may 
interfere  with  or  retard  the  action  of  one  fcrnu'nt,  while 
it  favours  and  accelerates  the  action  of  another. 

It  is  clear  then  that  no  general  condenmation  of  chemical 
preservatives— on  the  mere  ground  that  they  art  preser- 
vatives—is valid.  Each  substance  must  rather  be 
judged  se])arately  upon  its  own  record.  The  majority 
of  tne  substances  used  as  pre.servatives  have,  when  taken 
in  sufficient  quantities,  decided  pharmaco-dynamic  effects. 
In  norm.il  health  these  effects  arc.  as  a  rule,  undesirable, 
and  in  many  ra.ses  positively  injurious.  In  pathological 
conditions  of  the  body,  some  of  them  may  l>e  lieneticial, 
others  much  more  injurious  than  in  normal  health.  It  is 
therefore  of  importance  to  the  physician  to  know  what 
preservatives  are  contained  in  the  foods  consumed  by  his 
patients,  and  almost  the  only  point  concerning  chemical 
pifscrvativcs  ujifui  which  all  authorities  npi>citr  to  be  at 
one  is  the  right  of  the  consumer  and  of  his  physician  to 
know  exactly  what  preservatives  the  food  cimtains.  Laws 
requiring  ttiat  the  lalx-l  should  state  the  nature  and 
quantity  of  preservative  used  may  therefore  fairlv  be 
demanded.  How  much  farther  the  laws  shoiUd  go 
is  a  much  mon-  difficult  question,  and  one  which  cannot  DC 
a<lequately  discussed  in  this  paiier.  Some  attention, 
howi'ver,  may  well  be  given  to  the  curious  argument 
apjiearing  in  the  Hulletin  describing  Dr.  Wiley's  experi- 
ments with  .sdicylic  acid,  and  i-epcatcd  in  his  recently 
published  book  "Foods  and  their  .Adulterations"^ 
an  argument  which,  to  his  mind,  wholly  refutes  the  claim 
that  chcmiial  jireservatives  may  be  harmless,  if  the 
quantities  taken  are  sufficiently  small.  In  his  own 
words:  "The  principle  which  is  laid  down  is  that  a 
substance  w  hich  is  injurious  to  health  when  added  to  foods, 
if  not  a  natural  ctmstitucnt  thereof  or  if  not  added  for 
condimental  purpo.ses,  does  not  lose  its  ]iowcr  of  injury 
to  health  because  it  is  diluted  or  given  in  small  quantities." 
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FiO.  1. — "  Graphic  chart,  represcutinx  the  Ci>m(»arBtive  iDfluenoe* 
of  (oodi  and  procrvallvM." — ^yUe||. 

The  argument  nmsisls  in  refen'uces  to  the  aecoin]>Hnying 
diagram  (Fig.  1).  which  shows  two  curves — one  for  fowls 
the  other  for  chemical  pre.servatives,  each  running  from  the 
normal  dose  to  the  lethal  dose.  The  normal  dose  of  the 
fomls  is  defined  as  that  quantity  of  foixl  which  maintains 
a  healthy  adidt  body  in  ec|uilibrium.  It  is  arbitrarily 
n-pn'stMited  on  the  diagram  by  I(K1.  The  lethal  dose  of 
fo<xl  is  stated  to  Ix'  zero.  The  normal  do.se  of  preserva- 
tives is  «s.sunied  as  zero,  apparently  on  the  groun<l  that 
thev  are  not  natural  constituents  of  foods.  The  lethal 
dosi-  is  that  requin-d  to  ]iro<luce  ileiith.  and  is  represented 
on  the  diagram  by  lit'.  The  arcunicnt  is  so  obscure  that 
I  lind  it  neiessary  to  quote  the  author's  words:  "If  you 
add  a  very  minute  quantity  of  a  chemical  preservative, 
the   curve    representing    It    varies   so   slightly    from    the 


Vol.  xxvnl..  No.  2.]      HOWARD  &  CHICK— CINCHONAMINE  AND  CERTAIN  RARE  ALKALOIDS.       53 


horizontal  base  as  to  be  impossible  of  measurement  by 
ordinary  means.  If  we  follow  along  to  the  number  75, 
on  the  horizontal  base,  we  see  the  deviation  of  the  curve 
is  sufficiently  great  to  measure.  At  50  it  is  still  greater, 
at  25  still  greater,  while  at  the  left  of  the  basic  line  it  is  a 
maximum,  extending  from  0  to  100  or  the  lethal  dose. 
It  is  easy  to  .show  by  mathematical  data  that  no  matter 
how  small  the  quantity  of  an  injurious  substance  or  preser- 
vative is,  it  will  still  produce  an  injurious  effect,  which  may 
be  infinitely  small  if  the  dose  be  infinitely  small.  It  follows 
then  as  a  mathematical  demonstration,  that  any  quantity 
of  an  injurious  substance  added  to  a  food  product  must 
of  necessity  be  injurious,  provided  it  is  of  the  nature  of  a 
dnig,  and  the  body  is  in  a  perfectly  normal  healthy 
condition." 

The  flaws  in  this  so-called  "  mathematical  demonstra- 
tion "  are  .so  numerous  and  so  obvious  that  one  marvels 
that  any  scientific  man  should  allow  it  to  go  forth  under 
his  name.  In  the  first  place,  it  is  not  clearly  stated  what 
the  co-ordinates  of  the  diagram  are  intended  to  represent. 
But  since  the  ordinates  are  stated  to  represent  quantities 
of  preservatives  one  is  obliged  to  assume  that  measure- 
ments along  the  axis  of  abscissse  represent  degrees  of 
injury  to  health — in  spite  of  the  author's  intimation  that 
injurious  effects  are  to  be  measuied  in  terms  of  deviation 
from  the  horizontal  line.  If,  then,  the  form  of  the  curve 
for  preservatives  be  correct,  the  diagram  would  indicate 
that  a  very  little  preservative  may  produce  considerable 
injury.  But  absolutely  no  evidence  is  offered  that  the 
form  of  the  curve  is  that  shown  in  the  diagram.  If  it 
should  happen  to  be  that  of  the  curve  \  B  in  Fig.  2,  the 
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Fro.  2. — InjuiionB   effects  of   preservatives  possible  alteraatives 
to  Wiley's  curve. 

addition  of  a  small  quantity  of  preservative  would  produce 
only  an  infinitesimal  injury,  and  the  matter  would  only 
become  important  when  a  certain  dose  of  preservative 
was  taken.  In  the  case  of  manv  substances  normally 
present  in  food  the  curve  would  obviously  have  the  form 
A  D  E  (Fig.  2),  according  to  which  the  presence  of  either 
less  or  more  than  a  certain  quantity  of  the  substance  is 
injurious.  It  is  evident  that  the  curve  for  foods  in  Fig.  I 
must  have  this  form,  since  an  excess  of  food  is  certainly 
injurious;  and  it  is  by  no  means  clear  that  the  same 
principle  may  not  apply  to  some  of  the  substances  used  as 
preservatives  ;  that  is  to  say,  it  is  not  clear  that  a  preserva- 
tive which  in  large  quantities  is  injurious  to  health  may 
not,  if  present  in  smaller  quantity,  be  positively  beneficial 
Dr.  Wiley's  absolution  of  all  substances  naturally 
present  in  foods,  and  also  of  all  substances  added  for 
condimental  purposes — from  the  application  of  his 
"  mathematical  demonstration  "  is  rather  ludicrou.s. 
Why  should  such  a  mathematical  principle,  applying 
to  drugs  in  general,  fad  to  apply  when  the  drug  is  one 
naturally  present  in  the  food  or  when  it  is  characterised 
by  a  decided  flavour  ?     Moreover,  the  admission  of  such 


exceptions  to  his  jirinciple  would  logically  lead  to  the 
e.xclusion  of  the  very  substance  in  connection  with 
whose  effects  the  argument  is  advanced,  for  salicylic  acid 
has  been  shown  to  occur  in  wines  in  small  quantities,  and 
to  be  a  natural  constituent  of  strawberries,  raspberries, 
blackberries,  currants,  plums,  cherries,  apricots,  crab- 
apples,  and  oranges. 

i'o  avoid  possible  misunderstanding,  it  may  be  well  to 
explain  that  I  am  not  advocating  the  indiscriminate  use 
of  chemical  jireservatives,  but  merely  protesting  against 
their  indiscriminate  condemnation.  Each  one  must  be 
judged  upon  its  merits.  The  use  of  some  may  then  be 
absolutely  prohibited  ;  that  of  others  ])ermitted  for  sperial 
purposes,  and  in  quantities  to  be  limited  by  law  or  govern- 
mental regulation,  and  to  be  clearly  stated  on  labels. 

In  regard  to  the  remaining  a]jplication  of  chemistry  to 
the  food  problem — the  detection  of  adulterants,  artificial 
colouring  matters,  &c.,  I  can  do  no  more  than  refer  to 
the  excellent  .service  rendered  the  public  of  Canada  by 
the  Laboratory  of  the  Inland  Revenue  De]iartment — 
a  service  contributing  not  merely  to  the  protection  of  the 
consumer  but  al.so  to  the  promotion  of  busine.ss  honesty. 
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CINCHONAMINE    AND    C^ERTAIN    OTHER    RARE 
ALKALOIDS. 

JiY   B.    r.    HOWARD,    F  I.C.    AND   O.    CHICK. 

In  December,  1905,  the  first  of  the  present  authors 
and  F.  Perry  read  a  paper  before  this  Society  on  "  The 
Salts  of  the  .Alkaloid  Cinchonamiue  "  (this  Journal,  1905. 
24,  1281),  in  which  it  was  pointed  out  that  cinchonamine 
nitrate  is  exceedingly  insoluble,  and  it  was  mentioned 
that  use  had  been  made  of  this  peculiarit3'  for  the  purpose 
of  determining  nitrates   gravimetrically. 

Since  then  the  present  authors  have  been  engaged 
on  farther  investigations  into  the  nature  of  this  alkaloid 
and  also  the  alkaloids  quinicine,  cupreine,  concusconine, 
and  cinchonicine.  The  first  part  of  the  paper  is  devoted 
to  ascertaining  the  extent  to  which  qualitative  tests 
for  and  quantitative  estimations  of  nitrates  can  be  effected 
by  utilising  the  insolubility  of  cinchonamine  nitrate. 
The  most  recently  published  work  on  this  subject  appears 
to  be  a  paper  by  .4rnaud  in  the  .innales  de  Chimie  et  de 
Physique,  in  1890.  He  states  that  he  has  used  the  method 
with  satisfactory  results  for  the  estimation  of  nitrates 
in  vegetable  tissues,  and  he  has  also  utilised  it  in  detecting 
small  quantities  of  nitric  acid  in  effluents  and  mineral 
waters. 

P.iRT    I. — The    use    oj    cinchonamine    hydrochloride    as    a 
reagent  for  analytical  purposes. 

The  method  was  first  tested  by  the  estimation  of 
potassium  nitrate  in  a  solution  of  known  strength,  3  grms. 
being  made  up  to  300  c.c.  so  that  1  c.c.  contained  001  grm. 
of  potassium  nitrate.  A  roughly  standari'  solution  of 
cinchonamine  hydrochloride  was  jircparcd,  1  c.c.  con- 
taining approximately  0025  grm.  of  the  salt,  and  tho 
solution  was  rendered  distinctly  acid  with  hydrochloric 
acid,  as  the  nitrate  is  least  soluble  in  acidified  solutions. 
It  was  foimd  extremely  difficult  to  obtain  an  exact  balance 
in  the  volume  of  wash  water  to  be  used  :  if  the  crystallised 
cinchonamine  nitrate  was  washed  until  the  washings  were 
quite  free  from  chloride,  some  of  the  salt  was  dissolved 
and  the  result  obtained  was  low ;  on  the  other  hand, 
there  was  considerable  risk,  unless  the  crystal  was  very 
thoroughly  washed,  of  including  some  chloride  and 
obtaining  a  high  result.  The  first  four  experiments 
failed  apparently  from  this   latter  cause. 

The  same  potassium  nitrate  solution,  analysed  by 
means  of  the  nitrometer,  gave  the  following  percentages  : — 
95,  100,  97'6,  97-6,  or  an  average  of  97-55. 
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In  thp  following  four  pstinintions  by  the  cinchonamini' 
nitrate,  tin-  washing  was  continiuxl  until  tlie  filtrate  jjavt- 
no  ilouilini-ss  with  silver  nitrate  or  nitric-  at'id  (showing 
abaent'e   of   eini-honantine    hydro<*hloride). 

The  following  iienentages  were  obtained  : — OSI, 
Prv3.  OH-;!.  '.1(1-0.  or  an  average  of  S(7-3. 

.Arnaud's  analysis  of  |iotas.siuin  nitrate  by  this  method 
gave  an  average  result  of  it8-31  per  cent.  The  factor 
used    for    the    i-onversion    of    rinehonaniine    nitrate    into 

poto-ssiuMi   nitrate   wa«   „;„-or  tl-'J.SlH.  ■ 
•^  3o9 

It  will  be  seen  that  this  last  series  of  results,  although 
somewhat  lower  than  the  caU-ulated  amount,  only  differed 
from  the  nitrometer  results  by  0-24  per  cent,  t.hiite 
satisfactory  results  can  be  obtained  if  the  following  points 
are  observed  :—(l)  .A  large  excess  of  the  cinchonaniine 
solution  is  necessary  to  ensure  complete  precipitation  ; 
as  much  of  the  solution  should  be  added  as  contains 
#  OCi  grm.  of  cinchonamine  hydriK-hloride  for  every  (•!  grm. 
of  jiotassium  nitrate  to  be  ]ircoipitated.  (2)  An  e.xcess 
of  hydrochloric  acid  should  be  added  on  mixing  the 
solutions.  (,1)  The  mixture  should  be  allowwl  at  least 
twelve  hours  to  crystallise  fully.  (4)  Not  more  than 
about  I  (Ml  c.c.  of  wash  water  should  be  allowe<l  tor  every 
gram  of  the  prtvipitatcii  nitrate  to  be  \*ashe<l. 

EMimaiion  of  iiitnttf  in  bi.'*iniith  t'Uhiiitratf. — The 
method  cannot  be  applied  with  any  degree  of  accuracy 
to  this  estimation  on  account  of  the  unavoidable  pre- 
cipitation of  bismuth  with  the  cinchonaniine  nitrate, 
and  the  consequent  loss  of  nitrate  occurring  in  washing 
out  this  trace  ot  bismuth. 

The  estimation  of  nitrate,  in  quinine  nitrate. — 0-5  grm. 
of  quinine  nitrate  was  dissolved  in  25  c.c.  of  hot  water. 
5('  c.c.  of  the  cinchonaniine  hydrochloride  added,  the 
mixture  allowed  to  cool  and  crystallise,  filtered,  washe<i, 
drii-d,  and  weighed  on  tared  filter  papers.  The  factor 
used  for  converting  cinchonaniine  nitrate  into  quinine 
nitrate  was  405:360.  Four  experiments  gave  the 
following  percentages:  101-9,  07-2,  100-6,  and  90-0, 
or  an  average  of  99-7  per  cent. 

In  this  case  the  method  was  quite  satisfactory,  and, 
moreover,  by  many  of  the  recognised  methods  considerable 
difficulties  would  be  experienced. 

Mixlurcg  of  nitric  and  acetic  arid. — .-V  dilute  solution 
of  nitric  acid  containing  5  grms.  of  HNOj  per  litre  was 
prepare*!,  and  mixed  with  different  quantities  of  glacial 
acetic  acid,  and  the  cinchonaniine  hydrot-hloride  solution 
aflded  to  precipitate  the  nitric  acid.  In  each  experiment 
85  c.c.  of  the  cinchonamine  solution  and  5  c.c.  of  the 
nitric  at-id  solution  was  u>ed  and  the  ))r0(-cdure  exactly 
as  above.  Four  experiments  gave  the  following  per- 
centages :  08-4,  99(i,  98-4,  and  99-7,  or  an  average  of 
90-03  per  cent. 

The  presence  of  acetic  acid  did  not  appear  to  affect 
the  solubility  of  the  cinchonaniine  nitrate  in  any  way. 
as  although  the  results  are  somewhat  low,  this  error  is 
no  more  than  one  would  expect  from  the  previous 
estimations. 

Detrclion  of  grnaU  qiianlitiet  of  nitric  acid  in  the  prctrncr 
of  glacial  acclie  arid. — Investigations  were  made  with 
a  view  to  ascertaining  the  limit  of  the  precipitation  of 
cinchonaniine  nitrate  used  as  a  qu.ilitative  tost.  Nitric 
acid  and  glacial  ai-etic-  acid  were  iiiixixl  in  various  pro- 
portions, and  the  amount  of  nitric  acid  in  the  mixture 
gradually  diminishe<l  until  a  proportion  of  one  part  in 
.•iOO  of  glatial  acetic  acid  was  reached.  At  this  point 
the  pris-ipitato  of  cinchonaniine  nitrate  obtained  was 
only  just  perceptible,  and  this  was  regardi-d  as  the  limit 
of  the  test.  .\  mixture  of  one  part  of  nitric  acid  in 
KHH)  of  acetic  a<-id  cave  no  indication  whatever.  Tliis 
qualitative  ti>st  was  found  to  be  far  more  delicate  Willi 
nitric  acid  niono  than  when  mixed  with  another  acid 
a.s  above.  .\  strong  prccinitatc  was  ohtainH  on  adding 
the  cinchonamine  hydrochloride  solution  to  a  nitric  a- id 
solution  of  1  in  KHKi,  while  with  a  solution  of  I  in  lOO.WKl 
a  perceptible  crystallisation  was  oblaimil  and  it  was 
found  that  this  was  the  extreme  limit  of  the  test. 

Eftiination  0/  nitrate  in  "rea  nitrate. — 0-5  grm.  of  iire« 
nitrate  was  dissolved  in  hot  water  and  85  e.c.  of  cinchon- 
aniine   hydrochloride    solution    added,    and    the   nitr.\te 


allowed  to  cry.stallise  and  settle.  Filtered,  washed,  dried, 
ond  weighed.  Four  experiments  gave  the  following 
percentages  :  99-5,  100-5,  9»-8,  99-6,  or  an  average  of 
99-82. 

The  above  results  appeared  to  be  fairly  Siitisfactory 
and  it  was  evi<leiilly  an  easy  method  for  performing  an 
estimation  wliiih  would  lie  a  diHicult  one  by  many  of 
the  recognisiMl    jirocesses. 

Quinine  nitrate  and  71/iiiinf  himiir  carbamide. — The 
qualitative  test  was  apjilied  to  detect  varying  quantities 
of  quinine  nitrate  in  (piinine  biniur  carbamide,  but 
owing  to  the  solubility  of  cinchonamine  nitrate  in  the 
liquor,  for  quantitative  (lurposes  the  test  prove<l  useless. 

tSinnmari/. — This  method  of  estimating  nitrates  has 
been  found  to  be  very  useful  in  many  cases  where  by 
other  methods  considerable  difficulty  would  be  experienced. 
It  was  found  to  \>c  quite  as  accurate  but  slower  than  the 
nitrometer  method  and  distinctly  easier  of  aitplication, 
and  it  may  lii-  employed  for  the  estimation  of  all  nitrates, 
except  those  of  the  metals  which  give  insoluble  chlorides 
or  oxj  chlorides.  .Although  the  cinchonamine  hydro- 
chloride is  expensive  as  a  reagent,  there  need  lie  practically 
no  loss,  as  all  the  precipitated  nitrate  can  lie  rii-overed. 
It  undoubtedly  is  a  method  well  worthy  of  the  notice 
of  analysts  who  have  to  jierform  long  anil  tedious  ex|>cri- 
menfs.  to  arrive  at  the  estimation  of  nitrate  radicles 
in  the  presence  of  other  nitrogenous  radicles  of  a  nun- 
plicated  nature,  for  want  of  a  practicable  insoluble 
nitrate. 

There  are  so  many  excellent  qualitatire  tests  for  small 
quantities  of  nitrates  that  the  authors  would  hardly 
venture  to  put  it  forward  as  a  substitute  for  any  of  those 
in  use,  but  here  again  it  might  be  of  use  in  cases  where 
for  any  reason  any  of  the  well  known  tests  are  masked. 

Part.     II. — Constitution    of    cinchonamine    and     certain 
other  rare  alkaloids. 

The  only  information  that  could  be  obtained  in 
the  previous  investigations  on  the  salts  of  this 
alUaloicl,  with  regard  to  its  constitution,  was  the  fact 
that  it  is  ah\avs  fraind  to  act  as  a  iiiona<l  radicle  in  i-om- 
bination  with  acids,  forming  one  .Siilt  only  with  halogen 
acids  and  both  the  normal  and  acid  salts  with  sulphuric 
acid.  The  eni|iii-ical  formula  has  Ih-cii  determined  by 
both  .Arnaiid  and  Hesse,  whose  results  agree  very  closely, 
to  be  C'i9Ho.|No<>.  that  of  cinchonine,  which  has  lieen 
absolutely  estaFilished,    being  ("mHooNjO. 

Rjioult's  freezing-point  method  was  found  to  bo 
useless  for  determining  the  molcciilar  weight  of  cin- 
chonaniine, as  well  as  of  certain  other  alkaloids,  as  no 
satisfactory  .solvent  could  be  found.  The  ]>latino.chloride 
method,  however,  was  found  to  give  very  satisfactory 
results,  the  niolecular  weights  found  being  287  and  297, 
that  calculated  for  C"i9H24.N2<J  being  290.  This  formula 
can  bo  said,  therefore,  to  have  been  confirmed. 

The  specific  rotation  of  cinchonaniine  was  determined 
by  dissolving  1  grm.  of  cinchonamine  in  alcohol,  and 
diluting  to  .W  c.c,  the  rotation  lieing  road  in  a  2  d.cni. 
tube.  The  average  reading  was  +  4"  4S',  and  the  siH-cific 
rotation,  [a]D  =  I20°,  which  agrees  very  closely  with  the 
value,  (a]D=  -1-121°  1'  given   by  Lcger. 

It  was  next  ascertaiiie<l  by  Zei.sei's  method  that  no 
methoxyl  group  was  present  in  ciiichonaniiiie.  The  estima- 
tion wascarried  on  as  desirilieil  in  .Meyer's  "  Determination 
of  Radicles  in  Carbon  Conipoiinds,"  pji.  33 — 38.  The 
potash  bulbs  in  the  first  exiK-riments  were  tilled  with  red 
phosphorus  suspended  in  water,  but  it  was  found  that  the 
silver  iodide  jirecipitate  obtaineti  was  always  dark 
coloured,  and  the  precipitate  on  gentle  heating  smelt 
of  phosphorus;  so  the  bulbs  were  filled  instead,  in  the 
after  exiK-rimeiils,  with  a  solution  consisting  of  one  part 
of  arsenious  oxide,  one  )uirt  of  potassium  carbonate,  and 
twenty  parts  of  water.  With  the  bulbs  so  filled,  the  silver 
iodide  precipitate  was  white,  and  was  much  more  satis, 
factory  to  work  with.  .A  blank  determination  and  an 
examination  of  quinine  sul)>hate  (the  latter  showing 
1-0)0  methoxy  groups  per  molecule)  established  the 
accuracy  of  the  inethml. 

Quinicinr. — This  alkatoirl  was  prepared  by  Pasteur's 
method.  2  07..  of  quinine  bisiilphate  were  placed  in  a 
flask  in  an  nil  liath,  kept  nt   \^it  ('.  ;     j  07..  of  water  wag 
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added,  just  to  melt  down,  and  then  5  c.c.  of  13  per  cent, 
sulphuric  acid.  The  flask  was  stirred  gently,  and  kept 
at  the  above  temperature  for  four  hours.  The  contents 
were  then  in  a  thick  gummy  state,  becoming  hardened 
on  cooling.  The  mass  was  dissolved  in  dilute  sulphuric 
acid,  and  precipitated  into  ether  with  caustic  soda. 
The  ether  was  evaporated  off,  leaving  the  gummy  amor- 
phous alkaloid,  quinicine.  It  was  ascertained  that  this 
contained  no  unchanged  quinine,  and  it  was  then 
crj'stallised  as  acid  tartrate.  This  salt  was  then  rc- 
crystallised.  All  efforts  to  obtain  the  alkaloid  in  a 
crystalline  form  were  unsuccessful,  an  amorphous  resinous 
mass  being  obtained  in  all  cases.  Although  Hesse  claims 
to  have  prepared  several  salts  of  quinicine,  viz.,  two 
sulphates,  the  hydriodide,  and  thiocyanate,  the  present 
authors  were  quite  unable  to  obtain  any  other  salts 
than  the  bitartrate,  oxalate,  and  the  platinochloride. 
With  an  impure  alkaloid,  not  freed  from  the  last  traces 
of  quinidine,  which  was  obtained  previously,  .several 
crystalline  salts  were  apparently  obtained,  but  these 
proved  on  e.xamination  to  be  merely  the  usual  quinidine 
salts,  and  this  may  possibly  be  the  cause  of  Hesse  obtaining 
the  crystalline  salts  mentioned  above. 

The  molecular  weight,  determined  from  the  platinum 
.salt  in  the  usual  way,  was  found  to  be  328-2  (calculated 
for  CjoHo^NoOo.  =  324),  and  the  specific  rotation  in 
chloroform  solution,  [a]D= +38"  .40'.  This  result  agrees 
very  well  with  that  obtajned  by  David  Howard,   +39°. 

The  percentage  of  tartaric  acid  in  the  recrystal- 
li.sed  bitartrate  was  determined  {a)  as  calcium  tartrate  ; 
(h)  by  Chapman's  bismuth  tartrate  method  (this  .1., 
1907,  fi45).  The  percentages  of  tartaric  acid  in  quinicine 
tartrate  found  were  (a)  26-76  per  cent. :  (b)  27-44  per 
cent.,  26-90  per  cent.  The  percentage  of  moisture  was 
12-4  per  cent.  Allowing  for  this  moisture,  and  calcu- 
lating on  the  formula  C2|)H24N202,C4H805,  the  theoretical 
result  would  be  27-73  per  cent.,  which  agrees  fairly  closely 
with  the  figures  obtained  experimentally. 

.Another  portion  of  the  tartrate  w'as  again  passed 
through  ether,  and  the  alkaloid  obtained.  On  neutralising 
this  with  oxalic  acid,  a  crystallised  quinicine  oxalate  was 
obtained,  corresponding  to  the  formula, 

2CooH24X20.2C2H204+  gHoO. 

In  order  to  ascertain  whether  an  acid  oxalate  of  quinicine 
existed,  a  portion  of  the  above  oxalate  was  dissolved 
and  treated  with  a  good  e.xcess  of  oxalic  acid.  Xo 
quinicine  bioxalate  was  obtained,  even  after  evaporation 
and  freezing,  and  there  is  no  evidence  that  such  a  salt 
exists. 

The  presence  of  methoxyl  groups  was  investigated  by 
Zeisel's  method.  As  the  alkaloid  could  not  be  obtained 
in  a  crystalline  form,  the  tartrate  was  used  and  very 
concordant  results  obtained,  two  estimations  giving 
0-992  and  0-997  metho.xyl  groups  per  molecule.  From 
this  it  was  concluded  that  quinicine  contained  otie  methoxyl 
group,  and  was  represented  by  the  formula, 

Cl9H2iX20(OCH3). 

Cinchonicine. — This  alkaloid  was  prepared  by  a  similar 
method  mentioned  by  Pasteur.  Cinchonine  sulphate  was 
treated  with  dilute  sulphuric  acid  in  the  proportion  of  one 
molecule  of  sulphuric  acid  to  one  molecule  of  the  s;ilt. 
This  mixture  was  treated  exactly  as  described  above 
in  the  preparation  of  quinicine.  The  alkaloid  was 
crystallised  as  acid  tartrate,  and  this  on  recrystallisation 
gave   figures  agreeing   closelv   with   those   calculated   for 

C,9H22N'20.C4H606+  H2O. 

X  portion  of  this  tartrate  was  put  through  ether,  the 
alkaloid  obtained,  and  this  treated  with  enough  oxalic 
acid  to  neutralise.  (Jn  analysis  the  oxalate  salt  so 
obtained    gave    figures    corresponding    to    the    formula, 

2Ci9H22N20.C2H204+  7H2O. 

The  spe<!ifie  rotation,  [a]u= +47°. 13',  was  determined 
on  the  alkaloid  e.xtracted  from  a  portion  of  the  tartrate, 
and  agiees  very  well  with  the  figure  given  by  David 
Howard,  namely.  48°. 

Concusconine. — The  alkaloid,  concusconine,  is  mentioned 
by  Linger  as  having  been  extracted  by  Hesse  from  the 
bark  of  the  Remijia  Purdieana.  The  method  he  used  was 
to  extract  the  alkaloids  from  the  bark  with  alcohol,  and 


to  purify  the  concusconine  according  to  the  process 
mentioned  below.  The  onlv  salt  mentioned  is  the  sulphate, 
ha^-ing  the  formula.  (C„2H26N2^4)H2S04.  The  sample 
experimented  with  in  this  research  was  a  small  quantity 
obtained  by  C.  E.  Shaw  in  1899,  from  the  residues  of 
cinchonamine.  His  method  of  obtaining  it  was  on  the 
lines  described  by  M.  Hesse.  Some  crude  precipitatetl 
cinchonamine  nitrate  was  boiled  with  acetone.  The 
acetone  e-^itract  was  distilled,  and  the  non-volatile  residue 
shaken  into  ether  with  sodium  carbonate  solution.  The 
alkaloid  was  washed  out  with  suljihmic  acid  and  then 
precipitated  with  sodium  carbonate,  washed,  dried,  and 
dissolved  in  hot  alcohol.  The  alcoholic  extract  was 
treated  with  sulphuric  acid,  and  a  sulphate  obtained. 
(The  mother  liquor  of  this  was  tested  with  hydrochloric 
acid  for  presence  of  chairamine  and  with  potassium 
thiocyanate  for  presence  ot  eonchairamine,  but  no  indi- 
cation of  the  presence  of  either  of  these  alkaloids  was 
obtained.)  This  crude  sulphate  was  purified  by  a  series 
of  recrystallisations  from  spirit.  The  amount  of  this 
alkaloid  on  which  to  work  was  so  very  small  that  no 
investigation  could  be  made  as  to  the  salts  which  could 
be  )irepared  in  a  crystalline  state. 

'fhe  molecular  weight,  .determined  by  the  platirio- 
chloride  method,  was  found  to  be  39S-S :  that  calculated 
for   C23H2CN2O4   is   394. 

The  specific  rotation  on  the  drj-  alkaloid  was  found 
to  be  [o]d  +  19^. ,34'.  and  on  the  undried  alkaloid,  containing 
1-4  per  cent,  of  water,  •20"\(>'.  Leger  gives  +  40°.8'. 
and  it  was  very  unfortunate  that  the  authors  were  unable, 
for  lack  of  material,  to  further  investigate  this  difference. 

The  examination  of  concusconine  for  metho.xy  groups, 
was  performed  as  described  above,  with  the  result  that 
1-930  methoxyl  groups  per  molecule  were  found.  From 
this  we  conclude  that  this  alkaloid  contains  two  methoxyl 
groups,   and   may   be  represented   as. 

C2iHooN202(OCH3)2. 

Cuprtine. — Cupreine  is  an  alkaloid  occurring  in  the 
bark  of  the  Remijia  Pedunculain.  which  wa«  chiefly 
remarkable  in  the  past  as  being  the  only  bark  which 
contained  quinine  and  the  other  usual  alkaloids,  but 
not  cinchonidine.  For  many  years  it  has  ceased  to  be 
a  commercial  bark,  and  is  now  almost  unobtainable, 
and  consequently  the  supply  of  cupreine  is  now  very 
limited. 

The  platinochloride  of  cupreine  was  prepared  by 
dissolving  cupreine  sulphate  in  dihite  hj'drochloric  acid, 
and  adding  e.xcess  of  platinic  chloride  solution.  The 
yellowish  amorphous  precipitate  was  then  thoroughly 
washed  free  from  all  impiu'ities.  with  spirit,  and  allowed 
to  dry.  Tliis  salt  was  found  to  contain  2-50  per  cent., 
or  one  molecule  of  moisture,  and  20-44  per  cent.  of. 
platinum.     The  formula  is  therefore, 

CisHooNoOaHsPtCle  +  H2O. 

Leger  describes  a   more  basic   platinochloride 

(Ci9H22X202)2H2PtCl6  +  4H2O, 

but  the  above  salt  was  the  only  one  obtained  under 
various  conditions. 

Cupreine  sulphate  is  said  to  crystallise  with  six  mole- 
cules of  water.  Two  samples  of  the  commercial  salt 
were  tested  for  moisture,  and  found  to  contain  20  per 
cent,  and  1-4  per  cent,  of  water  respectively,  which  docs 
not  account  for  even  one  molecule  of  wat-r.  These  two 
samples  were  then  recrystallLsed  from  water,  the  crystals 
being  laid  out  to  air-dry  for  about  a  day,  when  they 
were  just  hand-dry.  The  moisture  estimations  on  these 
two  samples  came  out  at  0-8  per  cent,  and  0-6  per  cent, 
of  water.  This  seems  to  indicate  that  there  is  no  water 
of  crystallisation  in  the  basic  sulphate.  .A  third  lot 
recrystallised.  air-dried,  gave  only  l-4(i  per  cent,  of 
water  after  four  days'  drying.  It  was  found  almost 
impossible  to  estimate  the  alkaloid  in  the.-.e  salts  with  any 
degree  of  accuracy,  owing  to  the  alkaloid  being  soluble 
in  alkalis,  and  not  very  soluble  in  ether,  chloroform,  etc. 
Xn  estimation  of  the  sulphate  on  the  dry  salt  gave  13-69 
per  cent,  of  sulphuric  acid,  against  13-65  per  cent,  calcu- 
lated for  (C,,jH22X202)2H..>S0i. 

The  bisulphate  was  prepared  by  dissolving  fi-48  grnis. 
of  basic  sulphate  in   150  c.c.   of  normal  sulphuric  acid, 
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evaporating  to  a  small  volume,  and  llion  allowing  to 
cry.stalU.-ie.  It  oryjtallisi-.-i  in  short  thii-k  yellow  prisms. 
The  moisture  estimati-il  in  three  (iillerent  lots  of  erystals 
was  respctlively  : — 4lf2  per  leilt..  40S  (ler  eent.,  and 
4-20  per  eent.  of  water.  Caleulated  for  one  molecule 
of  water.  -I'^-J  |>cr  eent.  (hidemans  states  that  the  neutral 
sulphate  contains  two  mol«-uli-s  of  water,  while  Hesse 
only  found  one  molecule.  The  above  results  conlirni 
He8.se's  statement.  OMilS  grm.  of  dry  .salt  gave  il-,')47ll 
grni.  hariuui  --ulphatc.  which  corresponds  to  -JS'.IS  per 
eent.  of  sulphuric  acid  iu  the  dry  salt.  Calculated.  2402 
per  cent.     The  formula  is  therefore, 

C„H22NjOj.HgS04  +  HjO. 

It  was  tried  first  to  prepare  cuprcine  tetrasulphale 
by  dissolving  H'"J1  grms.  of  neutral  sulphate  in  'J3-4  c.c. 
of  normal  sulphuric  aciil,  hut  on  evaporating  a  little. 
and  leaving  to  crystallise,  crystals  came  out  whicli 
looked  very  niiich  like  the  neutral  sulphate,  and  on 
analysis,  they  proved  to  he  so.  A  second  lot  was  pre- 
pared, more  concentrated,  and  with  excess  of  sulphuric 
acid.  Tliis  set  to  a  solid  mass  of  silky  short  newlles. 
Tliese  were  liltered,  washi-<l  with  tt  little  dilute  suljihuric 
acid,  and  (lrie<l  over  sulphuric  acid  in  a  vacuum.  The-e 
cry-tals  were  rather  diflii'iilt  to  dry.  hut  some.  gi\cn  a 
very  little  wash  with  distilled  water,  driwi  more  readily. 
but  even  these  fell  a  little  damp  to  the  touch  after  two 
days.  1  grm.  of  salt  lost  OO'J.S.S  grm.  of  moisture  on 
drying,  which  correspoiuls  to  tlirec  mole<'ules  of  water 
of  crystallisation  (calculated  i>l)4  per  cent,  of  water). 
The  percentage  of  sulphuric  acid  found  was  .IS-OS  per  cent. 
The  formula  is.  therefore, 

^"l»H22>>2"2-2H2S04 -f  .-JHiO. 

This  salt  deliquesces  on  exposure  to  air. 

Cupreine  hydrochloride  is  ]irepared  by  dissolving  the 
alkaloid  in  the  calculatid  amount  of  hydrochloric-  acid 
(10  c.c.  normal  acid  for  each  31  gims.  of  alkaloid  taken). 
It  crystallised  in  small  needles,  coloured  slightly  brown. 
The  salt  containe<l  5-04  per  eent.  (1  mol.)  of  water,  and 
10-44  per  cent,  of  hydrochloric  acid  on  the  dry  salt. 
The  foruiuUk  is,  therefore, 

CioHajN'oO^HCl-i-HjO. 

Cujireine  bihydrochloridc  was  prepared  by  dissolving 
the  alkaloid  in  normal  hydrochloric  acid  (using  'JO  c.c. 
for  each  31  grm?.  of  alkaloid  taken),  concentrating  down 
to  a  small  volume,  and  allowing  to  crystallise.  The 
crystals  obtaiui-d  were  small  prisms,  coloured  slightly 
yellow.  Two  lots  of  crystals  contained  no  water  of 
crystallisation,  and  li'  0"J  per  cent,  of  hydrochloric  acid. 
Calculated   for 

C,gH22N.Oj2Hn=I9-0C  per  cent. 

The  spe<-ilic  rotation  of  cupreine  in  alcohol  solution 
was  found  to  be  (ajn  -  1C3'45'.  This  is  fairly  close  to  the 
value  given  by  Li-gcr,  viz.,  -  175'S'. 

The  moUs'ular  weight  of  cupreine,  ascertained  by 
the  pitttino-chloride  metho<l,  was  314-4.  Tliis  deter- 
mination confirmed  the  formula,  C^gHjjXjOj.  which 
requires   a    mokvular    weight  of  310. 

'i'hii  alkaloid  waa  examined  by  Zeisel's  method  for 
methoxyl  groupa.  Two  experiments  were  performed, 
and  in  each  case  only  a  minute  traoe  of  silver  iodide 
was  obtained,  so  it  was  concluded  that  cupreine  contains 
no    methoxyl    gn.up. 

The  following  table  shows  the  results  obtained  com- 
pared with  the  four  best  known  cinchona  alkaloidu  : — 


Discussion. 

The  Ch.mrmax  said  that  those  who  had  worked  on 
optically  active  substances  would  ren\embcr  that  in 
early  times  these  alkaloids  were  the  only  ones  which 
were  used  in  resolving  racemic  compounds  into  their 
optically  active  antipode-i.  Mr.  Howard  naturally  applied 
the  base  for  the  determination  of  the  nitric  acid,  and  he 
should  like  to  hear  how  the  method  compared  in  accuracy 
with  the  employment  of  "  nitron,"  which  gave  practically 
an  insoluble  salt  with  nitric  acid. 

Mr.  D.wii)  How.tKU  said  the  e.xact  relation  of  the 
methoxy  grou|)  to  the  active  constituents  of  the  alkaloids 
was  a  very  interesting  question,  and  he  should  have 
expected  to  find  cupreine  running  in  couples  with  quinine, 
which  it  so  curiously  resembled,  that  practically  the 
one  ready  distinction  between  them  was  that  the  former 
was  soluble  in  caustic  alkali  whilst  cpiinine  was  not. 
In  fact  it  seemed  all  but  quinine,  but  not  quite.  The 
rtmigiaji  were  a  puzzle  to  botanists,  bts-ause  although 
they  had  no  bu.siness  to  contain  quinine  they  did.  The 
same  group  also  pave  cinchonamine  and  concusconine. 
Unfortunately  the  cultivation  of  bark  was  now  carried 
to  such  perfi-ction  that  it  did  not  pay  to  bring  bark 
over  from  South  .America,  so  that  they  did  not  now  get 
the  interesting  curiosities  they  would  like  to.  Quinine 
will  give  three  sulphates,  but  it  was  extraordinarily 
difficult  to  get  the  double  acid  «iulphate.  A  goo<l  many 
years  ago  he  worked  »  little  on  these  acid  salts  because 
it  was  the  first  thing  which  threw  a  light  on  the  double 
ammonium  in  the  (piinine  molecule.  There  was  a 
possibility  of  four  salts  ;  but  only  three  could  be  obtained 
readily,  viz.,  what  the  French  called  the  neutral  sulphate 
and  we  called  the  bi-sulphate,  the  basic  or  normal,  and 
the  ordinary  sulphate  of  commerce.  If  only  the  two 
could  be  obtained  it  implied  a  very  different  composition 
to  where  there  was  the  double  molecule  or  the  linking 
molecule  which  quinine  showed,  whether  in  the  ethj-i 
compounds  or  in  the  salts. 

Mr.  A.  C.  Cii.\FM.A\'  asked  how  cinchonamine  compared 
with  "  nitron,"  both  in  resptvt  of  cost  ahd  of  efhciency. 
The  price  of  "  nitron  "  was,  he  believed,  about  lOs.  an 
ounce,  but  probably  the  cinchonamine  would  be  more 
expensive.  .Assuming  the  cinchonamine  nitrate  to  be 
as  insoluble  as  the  nitrate  of  "  nitron,"  did  the  former 
possess  any  advantages  over  the  latter  ?  Had  the 
Authors,  for  example,  made  any  experiments  to  ascertain 
whether  icKlides  or  other  substances  which  interfered 
with  the  direct  application  of  the  "  nitron  "  method 
could  be  disrcgarde<l  when  using  cinchonamine  7 
Mr.  Howard  had  not  told  them  in  what  solvents  the 
rotatory  powers  of  the  alkaloids  were  determined,  but, 
doubtless  that  infornuition  would  be  found  in  the  paper. 
It  was,  of  course,  of  the  utmost  importance  that  full 
information  should  be  given,  both  on  this  point  and 
also  in  regard  to  the  concentration  of  the  solutions  worked 
with. 

Mr.  C.  F.  Cros.s  asked  whether  it  had  been  ascertained 
that  there  was  reaction  between  the  ethereal  or  alcoholic 
nitrates,  and  cinchonamine  salts,  and  if  so,  whether  the 
conditions  for  the  reaction  had   been  arrived  at  ? 

Dr.  .MoiiOAN  asked  whether  cinchonamine  gave  a 
precipitate  with  nitrous  acid  as  well  as  with  nitric  acid  ? 

Mr.  Grant  Hooi-kr  askiyj  whether  this  cinchonamine 
nitrate  was  soluble  in  alcohol  1  He  took  it  from  the 
remark  nuide  that  it  was  important  to  limit  the  amount 
of  wash  water,  that  it  was  soluble  in  water,  and  he  should 


Alkaloid. 

Sperinc 
rotation. 

l«)u 

Methoxyl 
BToup. 

Molecular 
weight 
found. 

Molecular 

Height 
calculated. 

Formula. 

1   ClXCHO-flSE 

J   ClSCHOSIDIKE 

I  Chichonk-inc 

Cinchonamine 

-f22«'30' 
-70* 
+  *T13- 
■H20° 

-  163'45' 

-  145'li' 
-l-238'48' 
-f    S«'40' 

*  twm 

None 

None 

NoDe 

None 

Nonf 
1  group 
1  group 

1  group 

2  groupa 

2»2 
314-4 

S28-2 
S»8-8 

2a4 
284 
284 
28* 
310 
312 
312 
S2« 
S94 

C,,H„X,(OH) 

C„H„X,0 
C„11,.N,0 

,  QriNINE 

J    Ql'lKIDlSE 

C„H,„X,(OH)  (Ot'H,) 
Do 

1  Qulniclne 

CoDooiconlne   

C„H„X,0(OCH,) 
C„H,oN,0,(OCH,), 
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like  to  know  whether  the  possibility  of  washing  in  alcohol 
had  been  duly  considered. 

llr.  F.  H.  Cakr  asked  whether  the  presence  of  excessive 
amounts  of  inorganic  salts  influenced  the  precipitation 
of  these  nitrates  and  also  whether  llr.  David  Howard's 
remark  with  regard  to  the  double  acid  sulphate  had  ever 
been  substantiated  to  the  extent  of  publishing  a  definite 
analysis  of  the  substance  ?  He  was  quite  aware  there 
was  much  e\-idence  of  its  existence,  but  he  had  not  been 
able  to  produce  it  in  a  tangible  form. 

Ml-.  B.  F.  Howard,  in  reply,  said  the  solvent  used  for 
the  specific  rotatory  power  was  absolute  alcohol.  He 
had  not  ascertained  how  the  use  of  cinchonamine  nitrate 
compared  practically  with  the  "  nitron  "  method.  The 
present  price  of  cinchonamine  hydi'ochloride  was  about 
30s.  an  ounce.  With  regard  to  the  salts  which  were 
obtained  with  a  sample  of  impure  cpiinicii  e,  they  had 
not  attempted  to  apply  the  method  to  ethereal  nitrates. 
He  regretted  to  say  he  had  not  tried  it,  biit  there  was 
no  reason  why  it  should  not  work.  They  had  not  tried 
the  estimation  in  the  presence  of  nitrites.  The  particular 
cases  in  which  they  had  used  the  method  were  conipounds 
which  were  difficult  to  analyse  by  other  methods.  Other 
cases  which  occurred  to  them  afterwards  they  would 
certainly  investigate  further.  The  method  was  found  to 
be  applicable  ^vith  ordmary  inorganic  nitrates  except 
those  which  formed  oxy-salts  or  oxyehlorides,  such  as 
bismuth.  In  such  cases,  owing  to  the  precipitation  of 
the  metallic  salt  along  with  the  cinchonauiine  nitrate, 
the  method  could  not  be  satisfactorily  applied. 

The  Chaikman  asked  why  alcohol  was  chosen  as  the 
solvent  instead  of  chloroform  V 

Mr.  David  Howap.d  said  the  greater  number  of  published 
results  ou  the  cinchona  alkaloids  were  made  with  alcohol, 
and  that  was  probably  the  reason  why  the  authors  of 
this  paper  adopted  the  same  method. 


Meeting  lield  at  Burlington  Hovse  on  Monday,  January  ilh, 
1909. 


DK.    J.    LEWKOWITSCH    IN  THE    CHAIR. 


REACTIONS  BETWEEN  FIBRES  AND  DYES. 

BY  W.  P.  DREAPER,  F.I.C.,  F.C.S.,  AND  A.  WILSON,  M.SC. 

In  a  previous  communication  (this  J.,   1907,  667),  we 
have  pointed  out  that  the  equilibrium  established  between 


Strength  of 
acid  solution. 

Colour  change. 

Fibre. 

Solution. 

N/10   

Pink 

Pink  in  20  sees. 
Orange  in  30  sees. 
Yellow  orange 
Do. 

Deep  pink. 
Deep  pink. 
Pink 

N<25    

N  /50    

N/75    

Pink 

N/100    

Pink. 

Dye  +  Fibre  :^   Dye  +  Solution. 

in  a  desolution  sj'stem  is  displaced  as  indicated  by 
increasing  the  temperature  of  dyeing.  We  now  deal  with 
another  variation  in  dyeing  cau.sed  by  the  presence  of 
fibre  material. 

Dyes  of  varying  constitution  have  been  suitably 
applied  to  various  fibres  and  their  relative  colour  reactions 
noted,  more  particularly  with  reagents  of  an  acid  nature. 
Colour  changes  take  place  when  mineral  acids  are  added 
to  almost  ail  dyes.  These  experiments  for  convenience 
have  been  chiefly  confined  to  tho.se  dyes  which  react 
with  weak  solutions  of  dyes  in  this  manner,  and  are  known 
as    "  indicators." 

■Methyl  Orang"  on  .nil;. — .Samples  of  silk  were  dyed 
with  1  ]icr  cent,  of  this  dye  in  neutral  solution,  at  the  boil, 
washed  and  dried.  The  silk  was  then  immersed  in  sul- 
phuric acid  of  varying  concentration,  the  ratio  of  acid  to 
fibre  being  kept  constant  and  equal  to  2'1  in  every  case. 
This  large  excess  ot  acid  reduces  any  secondary  action 
between  the  fibre  and  acid  in  its  influence  on  the  strength 
of  solution  to  a  minimum.  The  following  results  were 
obtained  ; — 

Methyl  Orange  on  Silk. 


These  observations  were  made  immediately,  and  at  the 
end  of  12  hours,  they  were  the  same  in  both  cases  A 
slight  change  in  colour  from  the  yellow  shade  (as  originally 
dyed)  m  the  ca.se  of  the  .V/oO  and  .V/To  solutions  was 
probably  due  to  the  pink  colour  of  the  solutions  they  were 
saturated  with,  as  when  removed  from  the  solution 
hydroextracted  and  conijiared  with  a  dyed  silk  sample 
moistened  with  distilled  water,  the  shades  were  identical 

The  above  solutions,  containing  the  samples  were  theii 
raised  in  temperature  to  100°  C.  Part  of  the  dye  was 
rapidly  transferred  from  the  .silk  to  the  .solution," but  no 
further  change  in  the  .shade  of  the  remaining  dye' on  the 
fibre  could   be  detected. 

Reversibility  of  ac/ioH.— The  silk  from  the  A'/IO 
solution  was  transferred  to  the  .V/lod  one;  the  colour 
immediately  changed  to  the  .shade  of  the  silk  sample 
immersed  directly  in  that  solution.  Treatment  with 
distilled  water  immediately  restored  the  original  .shade 
of  the  dyed  silk.  Previous  treatment  at  the  boil  with 
dilute  acid  of  the  silk  before  dyeing  gave  similar  results 
For  example,  a  .sample  of  silk  was  boiled  in  A/lo  acid  for 
30  minutes,  rinsed  and  dyed  in  an  acid  solution  of  Methyl 
Orange  (red  solution).  The  shade  obtained  on  dyeing 
was  a  bright  orange.  This  indicated  that  any  "acid 
absorbed  by  the  fibre  will  not  influence  the  shade"  of  the 
dyed  silk,  and  that  even  from  an  acid  solution  the  silk 
dyes  orange. 

Methyl  Orange  on  icooZ.— Samples  of  wool  were  dyed 
under  similar  condition.s,  to  the  same  shade  as  on  the  silk 
ones.  The  ratio  of  colour  change  was  found  to  be 
practically  the  same  as  on  silk,  but  that  action  took  lon<rer 
to  complete,  and  the  dye  did  not  transfer  itself  to  the 
solution  to  the  same  e.xtent.  The  reversibility  of  colour 
change  is  as  complete  as  with  silk,  subject  to  the  time 
factor  being  extended.  Wool  transferred  from  AVIO 
acid  to  AV75  changed  from  jjink  to  orange,  but  several 
minutes  were  required  to  complete  the  reaction  and 
establish  the  normal  result.  With  silk  the  change  is 
almost  instantaneous.  Five  minutes  were  required  also 
to  regain  the  normal  orange  shade  as  dyed  with  distilled 
water.  Mere  dilution  will  not  give  "this  same  efltect 
in  the  absence  of  the  fibre  material  with  this  dye. 

Benzopurpvrine  4B  on  silk.—Vyed  at  the "  boil  with 
1  per  cent,  dye  in  neutral  solution.  Ratio  of  acid  to 
fibre,  4  :  1. 


Strength  of 
sulphuric  acid. 

At  15°  C. 

Same  at  100°  C. 

N/25   

No  cliange 
Slightly  bluer 
Ked  violet 
Blue  black 

No  change. 

Red  shade  restored. 

Do.     partly. 
Violet. 

N/)0   

N/5   

N/1    

*  Reversibility  of  action.— This  took  longer  than  with 
Methyl  Orange  (on  the  same  fibre),  and  was  complete  in 
two  hours.  After  12  hours  in  distilled  water  the  red  shade 
was  completely  restored.  In  aqueous  .solution  A/2u  acid 
changed  the  colour  to  brown,  and  silk  dyed  in  this  dyed 
the  same  shade,  but  rather  redder.  Boiling  did  not  alter 
the  shade  of  the  solution. 

Benzopurpurine  4B  on  cotton.— Dyed  a  similar  shade 
in  neutral  solution.  The  effect  of  varying  the  concentra- 
tion   of  the  sulphuric  acid  solution  was  as  follows  :— 

Benzopurpurine  4B  on  cotton. 


Strength  of 
sulphuric  acid. 

N/10    

N/25    

N/50    

N/100    

N/500    

N/1000    

N/6000    


Acid  /fibre. 


4/1 
2/1 
2/1 
I/l 
1/1 
l/l 
1/1 


Result 
on  fibre. 


Blue 

Red  violet,  dark 
Red  violet 
Red  violet 
Bluer  shade 
Slightly  bluer 
No  change 


Do.  after 
12  hours. 


Black. 
Blue. 

Nav>'  blue. 
Chocolate. 
Red  violet. 
Blue  rod. 
Slightly  bluer. 


These  figures  indicate  that  the  colour  change  is  more 
pronounced   than   in   the   ca.se   of  the  animal   fibres.     A 

,nn='^  '^  °°'  y'^K  known  whether  this  restoration  of  colour  at 
flb?M  S^n^^'ly  Pf^^e"'  »"">  «"=  "direct"  dyes  on  animal 
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further  trinl  indirated  that  with  the  .V/50(X1  .solution 
the  colour  chiuijif  after  li  hours  immersion  was  equal 
to  that  in  the  solution  itself. 

lufliience  nf  lempcrnliirv. — On  hoiling  the  above  samples, 
they  all  liecami-  bluer  in  tone.  In  this  respect  the  ehango 
is  in  the  opposite  iliivetion  to  that  notieed  with  the  same 
dye  on  animal  fibres.  This  faet  elcirly  establishes 
dillcrences  in  the  nature  of  the  adsorption  in  these  two 
eases. 

Reiersihilili/  iij  dclloii. — The  .V/IO  sample  tr.insferred  to 
the  .V/ll't'*'  solution  slowly  changed  to  red.  but  even  after 
4S  hours  standing  a  slight  ditlerenee  could  be  noticed 
Ix-tween  the  .V/lO  and  .V  l(M)l)  siuiples.  The.se  figures. 
therefore,  indicate  that  the  relative  attraction  of  the  dyr 
and  cotton  is  less,  and  of  a  ditferent  order  to  that  of  dye 
on  sdk  or  wool.  That  the  relative  time  changes  do  not 
merely  indicate  relative  rates  of  diffusion  of  the  acid  in 
or  out  of  the  fibre  substance  is  sutficicntly  evident  from 
the  rapidity  of  the  colour  change-i  in  the  reverse  action 
on  silk,  and  the  direct  action  in  the  case  of  cotton. 
Immersion  of  the  a;id  treated  cotton  .samples  in  distille<l 
water  completely  restored  their  original  colour. 

Benzopiirpiirine  4Ii  un  Hifrrcriw/  cjtton. — The  following 
results  were  obtained.     Ratio  of  acid  to  fibre  =  4:  1. 


Strengtii  of  acid.  Colour  change. 

N/IO    Inet.  chanite  deep  ohooolate. 

N/1000    Bluish  after  1  hour. 

K/5000    1  hourno  clianae  ;  12  hours  bluer. 


Samples  of  ordinary  cotton  iriimersed  at  the  .sanu-  time 
showed  similar  results;  but  if  anything,  the  mercerised 
cotton  reacted  in  a  shorter  ]«riod.  The.se  i-esults  are 
interesting  in  view  of  the  stated  increased  aflinity  of 
mercerise(i   cotton   for  direct   dyes. 

Kcxer.nbilUij  of  action. — .\s  with  the  cotton  samples, 
but  in  !•  shorter  time.  A  similar  result  with  distilled 
water. 

liinzopiir purine  Hi  un  nrlififinl  .siVt  (In/ilronlliih.ir.) — 
A'/.">000  sidjihuric  acid.  Distinct  change  after  ."i  minutes. 
.V,  III.IHHI  sulphuric  acid.  Distinctly  bluer  after  12 
hours. 

The  rever.se  actions  were  more  rapid  than  with  cotton, 
as  in  the  case  of  niercerise<l  cotton.  Both  these  products 
are  in  a  hydrated  state. 

Benzopiirpiirine  4B  on  wool. — Acid  to  fibre=4:  1. 


Sulphuric  acid 
solution. 


Shade  at  15°  C. 


If/5    . 

N/10 
N/25 
N/60 


Violet 
lied  violet 
Claret  red 
No  chaoRe 


Same,  heated 
to  100"  C. 

i     Claret  red. 
R«d. 
Ked. 
No  change. 


Efleci  of  ttmperalnrc. — Same  as  with  silk.  Red  colour 
restored  at  the  boil.  Wool  from  a  A'/IO  solution  when 
treated  at  the  boil  recovered  in  shade  to  that  of  the  A'/oO 
one,    immersed   cold. 

Revertiihilili/  n/  action. — This  takes  place  as  with  silk, 
but,  as  in  the  ease  of  .Methyl  Orange,  the  lime  taken  is 
much  longer  with  wool,   in  this  case  about   ten   times. 

Lilmn.1  nn  liU; — Dyed  in  neutral  soluti(m  at  the  boil. 
Kffe<-t    of    varying  concentration   of  acid    (sulphuric). 


Silk  dyed  wUh  lilmin. 


Strength  of 
sulphuric  acid. 

N/25   

N/5n  

.N/lOO    

.N'/IOOO    

N/iUOO    

X/10,000 


Colour  change 
on  fibre. 


Colour 
of  aolution. 


Torn!  pink  Instantly 
Tunis  pink  in  10  necs. 

Do.     In  15  neo. 

Do.     In  20  sees. 

Do.     iu  .'10  sees. 

Do.     in  1  minute 


Pink  instantly. 
l>o. 
Do. 
Do. 
Do. 
Iio. 


It  was  impo».sible  to  observe  any  dillerence  iH'tween 
these  .samples  in  res|)ect  of  sha<le.  This  was  the  .sjime 
as  that  of  the  solution. 

Infiutiicc  »/  organic  acids. — Silk,  wool,  and  cotton,  dyed 


with  Benzopurpurine  4B,  gave  the  following  residts 
with  .V/lti  acetic  acid.  No  change  with  silk  and  wool. 
On  cotton  the  shade  was  bluer  and  about  equal  to  that 
obtained  with  A'/.IO  sulphuric  acid.  With  -V/l  acetic 
acid,  shatle  on  cotton  still  bluer,  anil  equal  to  that  obtained 
with  A'/25  suljihuric  acid.  Silk  and  wool  very  slight  change 
in  colour.  With  .Methyl  Orange.  On  silk  A'/Ill  and  A'/l 
acetic  acid  give  no  change.  The  ordinary  lit)  i>cr  cent, 
acid  slowly  changed  the  colour,  while  A'/IO  acetic  pro- 
duced a  deep  ]iink  with  this  dye  in  aqueous  solution. 
Tartaric  acid  reacts  in  a  similar  way. 

Influence  of  .siiKt  on  colour  cliiinge. — The  nornuil  action 
of  these  bodies  in  cotton  dyeing  is  specific.  They  iiurease 
the  iimonnt  of  dye  adsorbed  by  the  fibre.  The  following 
results  show  that  the  action  of  acids  is  correspondingly 
and  in  some  unknown  manner  inlluenceif  by  the  bodies. 
Cotton  samples  dyed  with  the  4Biompound  were  immersed 
in  UMI  c.c.  of  lit  per  cent,  solution  of  sodium  sul|>hate 
(cry.st. ).  Under  these  •  ircum.stanccs  it  required  20  c.c. 
of  A'/l  sulphuric  acid  to  produce  a  shade  equal  to  that 
produced  by  Ice.  of  the  same  acid  iu  KM) c.c.  water. 
On  wool  and  silk  a  similar  but  less  pronounced  result  was 
obtained,  13  c.c.  and  16  c.c.  res]X'cfivcly  of  A'/l  acid 
l>eing  rc(jiiircd  to  prodiu'C  the  siime  shade  as  produced 
bv  20  c.c.  of  acid  addctl  to  ItH)  c.c.  of  the  sjilt  solution. 
With  Methyl  Orange  corresponding  results  were  obtained 
with  wool  and  silk,  wool  requiring  12  c.c.  and  silk  l.lc.c. 
respectively  under  that  sjime  condititms.  asag.iinst  20  c.c. 
of  acid  in  distilled  water.  It  is  rcnuirkablc  that  under 
thes<'  circumstances  no  further  change  takes  place  in  the 
resulting  shade  on  boiling,  .as  in  the  ab.scncc  of  the  wilt. 
Kxpcrinients  made  with  hydrochloric  acid  in  the  place 
of  sulphuric  acid  indicate  that  similar  residtsaitMtbtained, 
showing  that  thcsi'  results  arc  not  <luc  to  the  formation 
on  the  acid  sodium  sjilt.  The  results  with  hydrochloric 
acid  and  sodium  sulj)hatc  are  as  follows.  Cotton,  wool, 
and  silk  dyed  with  Hcnzoiuirpurine  415,  and  silk  and  wool 
dyed  with  Methyl  Orange  wciv  phiccd  iu  IIKIe.e.  of  10 
per  cent,  solution  of  sodiun\  sulphate,  p'ua  20  c.c.  of 
iiyilrochloric  acid  as  a  standanl.  Similar  samjiles  wei'e 
placed  iu  ItlOc.c-.  of  water  and  hydroihloric  acid  run 
iu  until  the  shades  were  identical  in  the  two  cases. 


Hydrochloric  acid  required  to 

equal    shade    in    standard 

salt  solution. 


Cotton 
Wool  . 
RUk  .. 
Wool  . 
SUk   .. 


Benjopurp.  4B. 

Do. 

Du. 
Hetli.  Orange 

Do. 


3  c.c. 

15  c.c. 

18  c.c. 

13  c.c. 

15  C.C. 


These   results  indicate  that  the  restraining   action  of 

salts  is  present  with  different  acids,  hut  is  not  so  great 
in  the  casti  of  animal  fibres.  The  relative  action  of 
salts  in  dyeing  seems  to  correspond  with  these  figures 
in  its  "  driving  on  "  power.  This  action  was  not  noticed 
in  solutions  of  the  dyes.  It  will  be  reniemlx'red  that  one 
of  lis  (Dreaper,  this  J.,  1907,  Sliti)  has  showii  that  solutions 
of  such  dyes  lose  more  of  their  dye  in  the  presence  of 
soluble  salts  when  allowed  to  jHivolatc  through  a  column 
of  sand,  than  when  these  stilts  are  ab.sent.  As  the.se  salts 
e.\ert  no  restraining  action  on  the  colour  changes  in 
aqueous  solution,  aiul  as  the  sjtnu^  addition  increases 
the  adsorption  when  mineral  substances  like  sand  replace 
the  fibre,  t^e  action  is  one  in  which  the  dye  nnist  enter 
into  closer  .sympathy  with  the  fibre  iuas.s,  in  .iddition 
to  the  increased  amount  of  dye  adsorbed,  as  the  result 
of  any  change  in  the  solution  .state  of  the  dye. 

Other  reaclion.^. — The  blue  <olour  produced  by  acting 
on  the  4H  dye  on  wool  is  imnuxliately  changed  back 
to  re'd  in  a  10  per  cent,  solution  of  sodium  sulphate. 
Sodium  chloride  behaves  in  a  similar  way  to  the  sulphate. 
.Sodiun\  bisidphate  "  blues  "  cotton  dyed  with  the  415  dye, 
aud  the  colour  is  not  restored  by  the  further  addition  of 
the  normal  suit  to  the  solution. 

Uaxic  rfi/M. — Similar  re.-ults  are  obtained  with  hosie 
dyes.  Init  in  this  case  concentrated  suljthuric  acid  was 
a<lded  to  25  c.c.  of  the  solution  containing  the  dye<l  .sample 
to  prixluce  the  colour  change.  Wool  dyed  with  Safronine 
and  imiuurse«l  in  a  solution  of  equal  dye  concentration  to 
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that  used  in  dyeing  (0-1  grm.  per  litre.)  gave  the  following; 
reactions  : — ■ 


Sulphuric  acid 
(98%)  added. 

Shade  of  solution. 

Shade  of  fibre. 

1  c.c 

2  c.c 

Violet 
Blue  violet 
Blue  violet 
Blue 

Red  violet. 
Bed  violet. 
Violet. 

6-5  CO 

Blue  violet. 

Further  additions  of  acid  increased  the  colour  change, 
but  the  solution  changed  more  than  the  fibre  in  all  cases. 
At  25  c.c.  addition,  the  dye  had  practically  all  left  the  fibre, 
so  the  experiment  was  stojjped  at  this  point,  the  further 
change  on  the  fibre  from  blue  to  green  not  being  possible 
under  these  conditions.  It  may  be  that  the  blue  compound 
has  relatively  small  affinity  for  the  silk,  as  compared 
with  the  original  dye,  or  the  dye  may  be  associated  with  the 
acid  instead  of  the  fibre  substance,  and  under  the  conditions 
of  the  experiment  diffuse  out  of  the  fibre  into  the  solution. 
Trials  are  in  progress  with  acid  colours  under  these 
conditions  and  in  other  directions,  including  the  relative 
action  with  inorganic  adsoj-bents. 

Conclusions. — These  ex))eriments  indicate  that  dyes 
like  Methyl  Orange  and  Benzopurpurine  4B  are  present 
on  the  fibre  in  a  state  which  can  hardly  be  defined,  in 
terms  of  these  colour  reactions,  as  an  indefinite  one. 
The  disturbance  of  the  equilibrium  established  between 
the  latter  dye  and  animal  fibres  by  variation  in  tempera- 
tures is  also  evidence  in  the  same  direction.  The 
reversible  nature  of  these  reactions  indicated  a  state  of 
equilibrium  as  indicated.  The  reactions  are  dependent 
on  the  concentration  of  the  acid  .solutions,  not  the  ratio 
of  acid  to  dye  or  fibre,  in  the  case  of  animal  fibres.  With 
cellulose  their  actions  follow  fairly  closely  those  of  solutions. 
The  action  of  salts  seems  to  be  altogether  abnormal 
in  the  presence  of  fibre  substance  and  dyes.  This  and  the 
fact  that  a  time  factor  has  to  be  introduced  in  the  reverse 
action  with  cotton  indicates  that  there  is  some  affinity 
between  the  cellulose  and  the  dye,  but  that  in  terms 
of  the  colour  changes  it  is  of  a  different  order  to  that 
with  the  animal  ones.  The  case  of  litmus  is,  again,  of 
a  different  order.  The  reactions  between  organic  acids 
and  dyes  on  fibres  is  interesting  and  will  be  followed  up. 
It  is  not  known  whether  their  action  is  in  the  ratio  of 
their  activities. 

In  an  attempt  to  prepare  the  colour  acid  of  Methyl 
Orange  for  these  experiments  by  decomposing  the  colour 
salt  rtith  acid,  it  was  found  that  on  thorough  washing, 
the  free  colour  acid  is  orange,  and  not  pink  in  colour-, 
and  that  the  pink  colour  only  develops  in  e.xcess  of  acid. 
It  is  already  known  that  unstable  hydrogen  chloride 
compounds  are  formed  with  Congo  Red,  which  in  the 
same  way  are  decom])Osed  by  washing  with  water,  and 
that  the  following  compound  is  probably  formed  : — 
HCl.NH2(HS03).CioH5N:N.C6H4C6H4.N:N.Ci„H5(S03H) 
NH2.HCI. 

(Schimankkj-.  Mitt.  Tectmol.  C.ewerbe-Mus.,  Wien.  19011, 
39—40.) 

Linder  (this  J..  1908,  48,5)  has  also  suggested  that 
association  compounds  are  formed  between  acids  anil 
Metanil  Yellow.  The  fact  now  established  that  these 
compounds  are  decomposed  on  dyeing,  as  indicated  by  tlic 
colour  changes  recorded,  and  that  only  in  strong  acid 
solutions  is  an  equilibi'ium  established  between  the  dye  + 
fibre  -^l  dye  +  acid,  aq.,  is  a  further  proof  of  the  close 
relationship  existing  between  dye  and  fibre.  Assuming 
the  compound  with  Methyl  Orange. — >faS03.r'gH4.N  : 
N.0gH4.N(CH3)2. fibre,  the  combination  between  dye  and 
fibre  is  probably  brought  about  through  the  .N(CH3).. 
group  and  not  by  the  .SO^Na  one.  if  the  acid  when  in 
excess  is  associated  with  the  former  group.  It  is  possible 
to  argue  that  the  silk  (or  wool)  substance  is  associated 
with  the  dye  through  this  group,  and  not  through  the 
sulphonic  acid  one.  for  silk  dyes  out  of  a  violet  Methyl 
Orange  solution  orange  ;  and  the  resistance  of  the  dye  on 
the  fibre  to  the  action  of  acids  indicates  that  the  group 
responsible  for  the  colour  change  is  already  associated 
with  the  fibre  substance.  It  is  not  even  necessary  to 
assume  from  these  e.vperiments  that  in  all  cases  the 
.SOsNtt  group  is  decomposed. 


Also  the  equilibrium  established  between  dye  +  fibre ^1 
dye  -t-  acid  aq.,  may  be  displaced  in  either  direction  by 
increased  temperature  according  to  the  fibre  present, 
as  shown. 

Infliience  0/  lempernlure  on  action  of  acids.     (Benzopur- 
purine  4B.)    Shadf.  red. 


Strengtli 
Fibre.            acid. 

A       At  15°  0.                Same  heated  to 
^                                               100°  C. 

Silk...         N/IO 
Wool              N/25 
Cotton       1     N/25 

Claret  red                                 Red. 
Claret  red                                 Red. 
Red  violet  (dark)                     Blue. 

In  the  obscure  reaction  of  assistants  in  dyeing,  and 
more  particularly  in  the  case  of  acids,  and  assumini.' 
the  presence  of  the  above  associated  compounds,  there  is 
evidence  that  the.-e  compounds  are  adsorbed  more  easily 
than  the  dye  itself,  even  if  they  are  decomposed  in  the 
process.  The  need  of  an  excess  of  acid  in  dyeing  over 
that  necessary  to  set  free  the  colour  acid  may  be  indicated 
in  this  way. 

To  sum  up,  the  evidence  brought  forward  in  a  series 
of  papers  dealing  with  dyeing  reactions,  apart  from  the 
work  of  other  investigators,  is  as  follows.  The  abnormal 
reactions  of  ingrain  colours,  and  the  refusal  of  some 
developers  to  react  in  the  ])resenee  of  animal  fibres 
(Dreaper,  this  J.,  1894,  96).  the  variation  in  desolution 
effects  due  to  dyeing  conditions  (Dreaper  and  Wilson, 
this  J.,  1906,  375) ;  the  abnormal  reaction  between 
picric  acid  and  fibres  under  a  vacuum  (Dreaper  and 
Stokes,  J.  Soc.  Dyers  and  Col.,  1909,  10),  when  taken  in 
conjunction  with  the  present  results,  confirm  the  extreme 
complexity  of  the  reactions  involved  in  dyeing,  and  to  a 
certain  extent  indicate  their  nature. 

Surface  concentration,  as  predicted  byone  of  us  (Dreaper, 
this  J.,  1905,  223),  does  take  place  from  dye  solutions, 
complete  extractions  taking  place  from  these  when  they 
slowly  percolate  through  a  column  of  sand  (Dreaper, 
this  J.,  1907,  866).  There  is  no  reason  why  a  similar 
concentration  should  not  take  place  in  the  fibre  area. 
It  is  equally  clear,  however,  that  in  some  cases  the  above 
results  do  not  agree  with  the  view,  that  the  dye  is  present 
in  a  mere  state  of  colloid  slime,  held  mechanically  in  the 
fibre  area.  If  these  reactions  are  the  normal  ones  of 
reacting  colloids  in  pseudo  solutions  they  throw  further 
light  on  the  behaviour  of  these  little  understood  com- 
pounds. 

The  above  reactions  with  Methyl  Orange  are  also  of 
interest  from  the  point  of  the  use  of  these  dyes  as  indicators. 
The  fact  that  the  silk  or  wool  samples  turned  pink  do  not 
change  back  to  orange  on  drying  is  also  interesting. 

Dlscussion. 

Mr.    J.    W.    LoviBOND    asked    if   the   authors   noticed 

any  difference  in  the  change  of  character  in  the  solution, 

not  con'esponding,  but  having  a  relation  to  the  changes 

I    of  the  fibre  in   No.    1   diagram,   and   in   No.   2  diagram. 

j    In  the  action  of  Benzopurpurine  4B  on  silk  he  noticed  in 

1    the  third  line  there  was  a  change  from  oue  colour  division 

:   of  the   spectrum  to  the  other,  namely,   that  the  colour 

'    was  transferred  from  the  blue  side  of  the  violet  to  the  red 

and  then  back  again  to  the  blue  accompanied  apparently 

by  a  considerable  loss  of  colour.     This  was  so  unusual 

t   that  it  suggested  the  possibility  of  a  change  in  character 

I    quite  different  from  the  first  eliangc.     Then  in  the  other 

diagram,    had    it    been    noticed    whether    there    was    any 

change   in  colour  depth  in   (he   fibre  or  in   the  solution 

having  relation  to  tlie  diff'creucc  of  time  ? 

j       Mr.  C.  F.  Cross  asked  whether  it  was  a  fair  interpre- 

i    tation  of  results  to  take  them  as  consistent  with  the  view 

that  the  dyeing   result   was  analogous  to  a  double  salt 

formation,  modified  by  interactions  of  the  active  groups 

of  dyestuff  and    fibre   substances  ? 

Dr.  a.  T.  -MoKCAN  s:iid  that  the  experiments 
:  showed  that  it  was  un.s,ifo  to  assume  that  either  a 
mechanical,  physical,  or  chemical  theory  alone  was 
sufficient  for  ail  the  facts  of  experience.  They  had, 
in  the  si)eaker's  opinion,  demonstrated  not  merely  that 
the   animal    fibres   could    ti\    successively    acid    and   dj'e, 
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but  roiild  hold  these  reagents  npart  in  the  molecules 
of  the  linal  coiiiiilexcomiiounds  formed  within  the  nmterinl. 
Kvcn  in  the  cuse  of  cellulose,  the  most  inert  of  the  three 
lihres  examined,  there  was  evidence  of  chemical  comhin- 
ation.  The  acetylccllnlosi'  exhihittxl  at  the  last  meeting 
of  the  .Soriety  l)y  Mr.  Cross  might  lx>  mentioned  in  this 
connection,  for  this  material,  although  retaining  the 
physical  structure  of  the  original  coUon.  nevertheless 
had  but  little  atfiiiity  for  the  subs^^tive  colours  which 
dve  ordinary  cotton  directly.  A  chemical  alteration 
o{  the  substance,  namely,  the  ivplacement  of  hydro.wl 
by  accloxyl,  leads,  in  this  instance,  to  a  umrked  dilTercnce 
in  the  iK'haviour  of  the  fibre  towunls  the  dye. 

Mr.  .1.  F.  Briccs  agreed  with  Dr.  Morgan  that  in  investi- 
gating u  dyestulT  account  ought  to  be  taken  not  only  of  its 
constitution,  but  of  that  of  the  substance  dyed,  and 
the  ctTect  that  any  |wrticular  li«iuid  might  have.  .Some 
of  the  cellulose  esters  would  dye  in  ali'oholic  solutions, 
but  would  not  take  the  dye  from  an  aqueous  solution. 
anil  thai  showed  that  the  lii|uid  |ilaye<l  a  chemical  part 
just  as  nuich  as  the  fibre  or  the  dye  it.self.  The.se  tables 
seemed  to  show  that  the  fibres  acted  as  a  sort  of  insoluble 
alkali  or  ba.se,  and  in  connection  with  that,  Ditz  had 
recently  pointed  out  that  an  insoluble  acid  producctl 
no  change  in  an  aqueous  solution  of  Methyl  Orange, 
but  that  on  adding  sodium  chloride  to  the  .Methyl  Orange, 
the  presence  of  the  Sidt  develoi>ed  the  acid  reaction  of 
the  insoluble  acid.  He  suggested  that  Mr.  DreajHT's 
observations  on  the  cllcet  of  .sodium  suljihate  seemed 
to  indicate  that  the  salt  made  the  insoluble  alkalinity 
of  the  fibres  more  pronounced,  i.e.,  it  required  more  acid 
to  produce  the  colour  changes  with  sodium  sulphate 
than  without  it,  and  this  might  be  described  as  a  similar 
but  converse  action  to  that  observed  by  Ditz  with 
insoluble    acids, 

Mr.  Clayton  Beadle  said  one  i>oint  brought  out  in  this 
paper  was  that  dyestuffs  established  a  sort  of  equilibrium 
between  the  solution  and  the  substance  to  be  dyed. 
In  regard  to  cellulose,  it  appeared  to  him  that  taking 
an  a(jueous  solution,  the  cellulose  altered  its  affinity 
towards  dyestuffs  depending  on  the  amount  of  water 
or  the  hydration  the  cellulo.se  underwent.  Mercerised 
cellulose  took  <ip  a  considerable  amount  of  water.  If 
this  was  dried  after  removal  of  the  alkali  it  became 
dehydrated  and  on  placing  the  mercerised  cellulose  again 
in  water  it  did  not  take  up  so  much  as  before  drying. 
He  had  noticed  that  the  affinity  towards  dyestuffs  was 
greater  in  proportion  to  the  amount  of  hydration  of 
the  cellulose,  and  there  are  many  instances  showing 
that  the  activity  of  cellulo.se  towards  dyestuffs  was  largely 
determined  by  the  amount  of  its  hydration. 

Dr.  H.  P.  .'^TEVESS  asked  if  Mr.  Dreaper  had  examined 
the  salts  of  any  of  these  solutions  by  the  spectrum.  He 
believed  an  examination  of  the  absorption  spivtruni 
would  throw  a  great  deal  of  light  upon  the  coloured 
changes,  especially  when  the  colour  ran  from  one  end 
of  the  spectrum  to  the  other. 

Dr.  E.  FEir.MANN  said  one  rather  intere.sting  fact  was 
brought  out  in  this  paper  to  which  ]>crhaps  not  sufficient 
attention  had  been  directed  hitherto,  owing  jiartly  to 
technical  considerations ;  namely,  that  dyeing  was 
essentially  a  time  phenomenon.  They  probably  all  had 
their  own  views  on  these  matters,  and  those  who  were 
rather  inclined  to  emphasise  the  colloidal  nature  of  the 
phenomenon  knew  that  in  all  colloidal  changes  the  question 
of  time,  and  in  fact  the  whole  previou.s  history  of  the 
reacting  substance,  was  one  of  very  great  imjxjrtance. 
One  aspect  of  the  pajicr  struck  him  as  interesting,  viz., 
whether  the  colour  changes  might  not  be  partly  due  to  an 
alteration  in  the  size  of  tlie  particles  of  the  dyestufi  both 
in  the  fibre  and  in  the  dye-lath.  U  to  an  ordinary  pscudo- 
.solution  of  an  inorganic  substance  verj-  small  amounts 
of  acid  were  adde<l  with  a  certain  amount  of  the  electrolyte 
coagulation  was  not  necessarily  complete,  but  the  small 
discrete  particles  became  larger,  and  by  suitably  reducing 
the  concentration  of  the  electrolyte,  in  a  good  many  ca.ses 
the  particles  became  smaller  again  ;  they  seemed  to 
disintegrate.  In  such  cases,  with  a  comparatively  coarse 
pscudo  .solution  such  as  could  bo  obtained  with  finely 
divided  metals,  a  distinct  change  wafi  noticeable  in  the 
apparent  shade  of  the  solution.      It  wsa  possible  that  some 


such  changes  might  go  on  and  alter  the  colour  of  the  fibre 
and   the   solution   to   an   appreciable   extent. 

Mr.  DREArER  said  it  was  im|>ossible  to  deal  fully  with 
the  many  questions  which  had  been  raised.  In  the  colour 
changes  dealt  with  in  the.se  experiments,  they  had  been 
unable  to  deal  fully  with  the  question  as  to  their  nature. 
This  would  be  his  reply  to  the  question  with  regard  to 
the  ab.sorption  spectrum.  He  could  hardly  answer 
Mr.  Cross's  question  in  a  few  sentences,  but  he  thought 
there  might  be  scone  double  salt  union,  as  suggested. 
The  relative  colour  changes  which  took  place  on  fibre 
and  in  the  solution  in  these  experiments  might  l*  taken 
to  support  such  a  view.  He  agreed  with  Dr.  Morgan 
in  thinking  that  there  must  J)e  a  blending  of  all  three 
ways  of  explaining  the  nature  of  dyeing.  The  ease  of 
acetylcellulo.se  resisting  the  dyeing  action,  he  believed 
the  action  was  due  to  its  water-resisting  properties.  Mr. 
Briggs'  remarks  about  alcoholic  .solutions  were  certainly 
interesting  and  some  very  curious  results  had  been 
obtained  generally  by  dyeing  in  different  solutions 
besides  water.  .\s  to  the  time  phenomenon  the  retarding 
action  was  more  pronounced  in  the  case  of  wool  than  in 
silk,  and  was  hardly  present  at  all  in  cotton,  but  as  to 
exactly  what  these  results  meant  in  terms  of  colloidal 
activity,  he  would  hardly  like  to  speculate  on  the  evidence 
before  them. 


Meeting  hfld  at  Burlington  House,  on  Moniay,  January  ith, 
1909. 

DR.    .1.    LEWKOWIT.SCH   TS   THE   CHAIR. 

A  PHYSICO  CHKMK'AL  METHOD  FOR  COMPARING 
THE  ANTISEPTIC  VALUE  OF  DISINFECTANTS. 

BY  S.  B.  SCHRYVEB,  D.SC,  PH.!).,  AND  R.  LESSISO,    PH.D. 

Various  methods  have  been  ])roposed  for  determining 
the  antiseptic  value  of  the  numerous  products,  proprietary 
and  others,  which  have  in  recent  years  been  employed 
for  the  purposes  of  disinfection.  The  be*t  knomi,  perha)is, 
are  the  "  thread  method  "  of  Koch,  the  "  garnet  method  " 
of  Kronig  and  Paul,  and  the  method  which  has  been 
extensively  employed  in  this  country,  of  Rideal  and 
Walker.  A  general  account  of  these  has  been  recently 
given  in  a  valuable  work  by  Miss  Harriet  Chick.  (•)  who 
has  investigated  in  some  detail  the  laws  of  disinfection. 

In  the  Rideal-Walker  method,  definite  small  amounts 
of  broth-culture  of  the  same  species  and  age  are  added 
to  a  constant  volume  of  a  disinfectant  solution.  .A  series 
of  trials  arc  made  with  varvnng  concentrations  of  the 
disinfectant  to  be  tested,  and  of  pure  phenol  \mder  similar 
conditions,  and  the  relative  concentrations  necessary  to 
complete  germicidal  action  within  equal  periods  of  time 
are  thereby  determined.  The  ratio  of  the  reciprocals 
of  these  concentrations  was  termed  by  Rideal  and  Walker 
the  "  carbolic  acid  co-efficient,"  and  was  regarde<l  by  them 
as  the  standard  of  disinfecting  power.  Various  obje<tions 
have  been  made  to  this  method,  chictly  on  the  ground 
that  the  actual  test  lor  disinfi-ction  is  carried  out  in  the 
absence  of  organic  matter  other  than  that  present  in  the 
disinfectant  and  the  minute  amount  introduced  by  the 
bacterial  culture,  and  the  conditions  of  the  trial  are  not, 
therefore,  entirely  analogous  to  those  under  which  anti- 
septics are  ordinarily  employwl.  iSomerville  an<l  Walker 
have  endcavoure<l  to  rcnusly  this  defect  by  carrying  out 
the  disinfivting  tc-t  in  the  present  of  known  <|uantities 
of  added  organic  matter,  such  as  nrotein  and  starch, 
and  have  in  some  cases  obtained  widelj'  different  numbers 
for  the  carl)olic  acid  coefficient. 

The  addition  of  organic  matter  can  act  in  different  ways 
with  different  disinfivtants.  In  some  cases,  as,  for 
example,  in  that  of  pcrnuinganate,  the  di.--infc<'tant 
can  be  directly  destroyed  by  acting  as  an  o.\idiscr  to  the 
organic  matter  ;  in  other  cases,  again,  the  disinfectant 
can  be  dissolved  by  the  organic  matter  and  thus  removed 
from  solution  and  its  sphere  of  at'tivity,  an  action  which 
is  conceivable  when  disinfection  is  carried  out  in  the 
presence  of  fat^  by  substances  soluble  in  organic  solvents. 
.•\  still  more  complicated  case  is  that  where  adsorption 
of  the  disinfectant  by  the  organic'  matter  takes  place, 
a  process  which  probably  accounts  for  the  behaviour 
of  certain   antiseptics  recently   investigated    by   Ehrlich 
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and  Bechhold  (2).  In  all  such  cases  the  addition  of  organic 
matter  would  considerably  lower  the  carbolic  acid  co- 
efficient. Nor  need  such  a  lowering  of  the  coefficient 
always  indicate  a  diminished  practical  value.  It  is  not 
impossible,  for  example,  that  the  disinfectant  might  be 
adsorbed  by  solid  matter  ;  if  the  latter  were  the  material 
required  to  be  disinfected,  it  would,  after  the  separation 
from  the  surrounding  liquid  matter,  contain  a  higher 
percentage  of  the  disinfectant  than  the  latter,  in  which 
case  a  lowering  of  tlie  carbolic  acid  coefficient  by  the 
addition  of  organic  matter  should  denote  an  increased 
practical  efficiency. 

One  more  action  of  organic  matter  deserves  considera- 
tion, ilany  of  the  more  recently  Introdticed  disinfectants 
are  emulsions,  and  it  is  generally  admitted  that  their 
efficiency  depends  to  a  great  extent  on  the  degree  of 
emulsification,  for  the  addition  of  organic  matter  might 
either  accelerate  or  inhibit  the  rate  of  de-emulsification 
and  thus,  by  a  purely  physical  method,  either  decrease 
or  increase  the  practical  value.  i 

Enough  has  been  said  to  indicate  the  great  complexity  { 
of  the  problem  due  to  the  introduction  of  organic  matter, 
and  as  the  mere  germicidal  value  as  indicated  by  the 
various  methods  already  mentioned  is  regarded  as  an 
insufficient  test  of  the  practical  efficiency  of  an  antiseptic, 
the  authors  have  ventured  to  suggest  that  a  new  method, 
described  in  the  following  pages,  may  throw  some  further 
light  on  this  vexed  question. 

Printiple  of  the  method. — The  rate  of  chemical  change 
produced  in  a  substrate  by  bacterial  infection  maj'  be 
regarded  as  a  measure  of  the  vigour  of  the  growth.  By 
introducing  substances  inimical  to  the  bacteria,  the  rate 
of  growth  may  be  inhibited  or  even  entirely  impeded. 
The  principle  of  the  method  herein  described  depends 
essentially  upon  the  measurement  of  inhibition  produced 
when  varying  quantities  of  an  antiseptic  are  added  to 
an  infected  medium,  and  comparing  these  qnantities 
with  the  amounts  of  phenol  or  any  other  standard  dis- 
infectant which  will  produce  the  same  result. 

Of  the  chemical  changes  produced  by  bacteria,  those 
of  protein  degradation  or  conversion  of  dextrose  into 
lactic  acid  both  lend  themselves  to  chemical  measurement. 
A  measurement  of  the  rate  of  putrefactive  change  in  a 
gelatin-peptone  substrate  has  been  already  carrief]  out 
by  one  of  the  authors  of  this  paper  (Schryver,  Report 
No.  I,  Inspector  of  Foods'  Department,  Local  Government 
I  Board).  In  this  case  a  meat  essence  was  infected  with 
putrefying  liver,  and  the  nitrogen  determined  in  the 
filtrate  from  the  precipitate  produced  by  adding  a  given 
volume  of  tannic  acid  mixtiu'e  to  a  given  volume  of 
the  medium  removed  from  the  main  bulk  after  different 
intervals  of  incubation.  This  piu"ely  chemical  method 
involves  a  relatively  large  amotmt  of  labour  and  is  im- 
practicable, when  it  is  necessary  to  measure  the  rate  of 
change  which  takes  place  in  different  concentrations  of 
an  antiseptic,  owing  to  the  large  number  of  analyses 
involved.  Fortimately,  the  chemical  change  in  the  case 
of  protein  degradation  at  any  rate,  close!}'  responds 
to  certain  changes  in  the  phjsical  properties  which  can 
be  readily  and  accurately  measured,  and  in  the  following 
investigations  the  electrolytic  conductivity  has  been 
taken  as  the  index  of  chemical  change.  This  physical 
property  has  alreadv  been  employed  for  studying  protein 
changes,  notably  by  Sjoqvist.O  Oker-Blom,(*)  and 
Bayliss,(S)  the  last-named  of  whom  studied  by  this 
method  the  chemical  dynamics  of  tryptic  dige>tion. 

The  medium  used  in  the  following  experiments  has 
been  either  gelatin-peptone  or  sodium  caseinogenate- 
peptone  mixture  containing  about  5  per  cent,  of  gelatin 
or  sodium  caseinogenate  (/.c,  caseinogen  dissolved  in 
the  req\iisite  amo'mt  of  sodium  hydroxide)  and  1  per 
cent.  Witte's  peptone.  In  all  cases  a  mixed  infection 
by  fa;ces  has  been  employed.  Such  an  infection  na.- 
found  to  produce  a  much  more  rapid  change  in  the 
substrate  than  is  produced  by  the  inoculation  with  a  pure 
strain,  probably  owing  to  the  fact  that  the  action  of  the 
different  species  is  specific,  some  degrading  the  protein 
to  albumoses  or  proteoses,  others  acting  only  on  tlicsc 
latter  bodies,  and  others  again  only  on  amino-acids. 
as  shown  by  Xawiasky  (6).  A  similar  method  of  infection 
has  also  been  employed  by  M.  Wynter  Bljth  ('). 


Apparatus. — The  ordinary  method  as  described  in 
text-books  was  employed  .  The  only  part  of  the  apparatus 
which  requires  any  special  mention  is  that  of  the  electrodes 
of  which  a  sketch  is  appended   (Fig.    1).     They  consist 


FiG.  1. 

of  platinum  plates  coated  with  platinum  black,  made  of 
fairly  stiff  pieces  of  metal  10  nmi.  square  and  placed 
20  mm.  apart.  These  were  fused  into  glass  tubes  of  the 
shape  indicated  which  were  filled  with  mercurj-  into 
which  the  wires  connecting  the  electrodes  with  the 
remainder  of  the  apparatus  could  be  placed.  The  tubes 
were  fitted  by  means  of  india-rubber  into  a  gla.ss  collar 
which,  resting  on  the  rim  of  the  test  tube  containing  the 
liquid  the  conductivity  of  which  was  to  be  measured, 
enabled  the  electrodes  to  be  adjusted  in  a  convenient 
position.  One  pair  of  electrodes  constructed  in  this 
manner  could  be  used  for  an  imlimited  number  of  deter- 
minations, as  they  could  be  readily  moved  from  one 
test  tube  to  another.  The  test  tubes  employed  measured 
30  by  95  mm.,  and  were  placed  for  the  purpose  of  the 
determinations  in  a  constant  temperature  bath  heated  to 
37°  C.  Throughout  this  research  all  the  readings  were 
taken  at  this  temperature.  An  expensive  resistance 
box  is  not  required  ;  when  electrodes  of  the  character 
and  size  described  are  employed  and  the  solutions  infected 
contain  5  per  cent,  gelatin  or  caseinogenate  and  1  per 
cent,  peptone  a  single  coil  of  approximately  100  ohms 
will  serve  quite  well  as  a  counterbalancing  resistance. 
This  was  used  in  all  the  experiments  described,  the  initial 
resistance  of  the  liquids  varying  generally  only  between 
100  and  200  ohms. 

The  relalioiuhip  between  electrolytic  conducliviti/  and 
protein  degradation. — This  relationship  has  already  been 
determined  by  Bayliss  in  his  investigations  on  the  action 
of  trypsin  on  caseinogen.  where  he  found  that  the  curves 
representing  the  conductivity  of  the  caseinogen  solution 
in  different  stages  of  digestion  and  the  nitrogen  in  the 
filtrate  from  the  tannic  acid  precipitation  were  very 
similar  in  form.  The  following  experiment  gives  a  typical 
example  of  a  ))utrefactive  cliangc.  in  which  both  the 
conductivity  of  the  solution  and  the  nitrogen  in  the 
tannic  acid  filtrate  were  determined. 

A   sterile   solution   containing   .5   grms.    of  gelatin   and 
1  grm.  of  peptone  in  100  c.c.  of  liquid  was  infected  with 
fffices,  and  incubated  at  37*  C.     It  was  thoroughly  shaken 
up   during    the    earlier    period    of    incubation    to    ensure 
I   uniform  infection  throughout  the  fluid.     At  the  commence- 
ment of  incubation  and  at  successive  periods  of  24  hours 
1   10  c.c.   of  the   mixture   were   pipetted  out   and  weighed 
I  and  then  diluted   to   100  c.c.   the  weighing   bottle  was 
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washed  out  with   10  c.e.  of  water  and  40  c.c.   of  tannic 
acid  mixture  was  then  added.* 

The  whole  was  then  made  up  to  200  c.o.  and  filtered, 
and  the  nitrogen  deterniiiieil  in  150  c.c.  of  the  filtrate. 
The  results  are  indicated  in  Table  I.,  and  Fig.  11. 

Table  I. 


Time 

Mg 

nitrogen 

Ilrslstance 

Conductivity 

of 

in 

in 

in 

incubation. 

nitrate.      ■ 

Ohnu. 

Gemmhos. 

IlcKinning    

11-3 

15B-6 

:                6-39 

1  dav 

13-0 

125-7 

7-96 

2  (lays 

19-3 

.Ifi-O 

1S-I8 

S  ilavs 

43-9 

39-0 

25-64 

A  days 

B6-0 

3l(-n 

33-33 

6  days 

80'3 

1H.3 

56-64 

/ 

/ 

/ 

/ 

// 

' 

-V 

^^ 

A 

y 

\  y 

/ 

^^_^ 

^ 

/' 
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HOURS 


FlO. 


Thr  efjfrl  uf  the  anlineplic  on  the  rale  iij  clianije. — Tho 
following  experiment  wa.s  carried  out  to  determine  the 
influence  of  varj-ing  quantities  of  antiseptic  on  the  form 
of  the  conductivity  curve.  A  solution  of  ij  ]5er  cent, 
gelatin  and  1  per  cent,  peptone  was  infected  in  bulk  with 
fa>ces  and  warmed  for  a  short  time  at  37'  C.  with  repealed 
shaking  to  ensure  uniform  infection.  Portions  of  !)(!  c.c. 
of  the  infected  lii|uid  were  placed  in  six  sterile  llasks 
to  which  were  addc<l  respectively  10,  5,  2.  1,  and  0  ,">  c.c. 
of  a  5  per  cent,  phenol  solution  which  had  been  standardised 
liv  the  Mc.ssinger-V'ortmann  mcthoii ;  to  the  sixth  Mask 
nil  disinfectant  at  all  was  added.  In  all  cases  the  total 
bulk  of  the  fluid  was  made  up  to  1(10  c.c.  with  sterilised 
water.  All  the  )K)rtions  wore  incubate<l  at  '.i'  ('.,  and 
((uantitios  of  about  1,')  c.c.  were  taken  out  at  intervals 
and  their  conductivity  determined.  They  were  placed 
in  series  in  the  test  tubes  already  deserib<xl  in  the  constant 
temperature  liath,  tho  sample  from  the  jmrtion  containing 
no  disinfectant  being  at  one  end  of  1he  series  and  that 
containing  the  most  disinfectant  l>eing  at  the  other. 
•Sufficient    time   must   be   allowe<l   for   the   electrodes   to 

•  Tannic  .-wid  loo  grnw.,  sodium  acetate  25  Hrnw.,  soiljum 
chloride  76  gnuB.,  glacial  acetic  acid  50  grms.,  wat«r  1000  grnis. 


attain  the  full  temperature  of  the  surrounding  liquid. 
10  to  1.")  minutes  is  generally  required  in  the  ca.se  of  the 
first  tube.  They  do  not  cool  much  when  moved  to  the 
following  tubes,  .'^ome  of  the  slight  discrepancies  in  the 
tables  are  due  to  the  fact  that  sufficient  time  was  not 
allowed  for  tho  electrodes  to  reach  the  requisite 
temperature. 

The    results    of    these    experiments    are    recorded    in 
Table  IL 

Tabi-K  II. 


Per  cent. 

28-5 

44 

53 

69 

77 

•8 

phenol. 

Beginning. 

hre. 

hre. 

hre. 

hre. 

hn. 

hn. 

0-00 .. . 

220 

160-0 

S4-2 

87-9  1    80-0 

28-6 

26-0 

0-02&  . . 

220 

170-3 

103-7 

52-0  1     33-9 

— 

33-0 

0-05  . . . 

220 

184-9 

180-1 

91-2       02-3 

61-e 

400 

0-10... 

220 

220 

218-0 

198-5     210-0 

220 

_ 

0-85  .. . 

220 



— 

No  change 

— 

— - 

0-60  .. . 

220 

~~' 

■~" 

No  change 

- 

^~ 

Influence  o/  vnrijing  eoncenlnilion  nj  phenols  on  geltUin- 
peptone     mijrl'ire.     Xiimhers     indicate     resigtance     in 

OAlH.f. 

From  this  table  it  will  bo  seen  that  no  putrefaction 
takes  place  within  four  days,  where  the  concentration 
of  the  phenol  reaches  01  per  cent.  A  concentration  of 
005  per  cent,  is  however  insulTK-ient  to  altogether  stop 
putrefaction  williin  this  period,  although  it  considerably 
impedes  it.     Tho  results  are  graphically  ])lottod  in  Fig.  3. 
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The  actual  bridge  readings  arc  ap])ended  in 
(Table  111.)  to  denote  the  magnitude  of  the 
ohange. 

Table    111. 


this   cbso 
measured 


Per  cent. 

28-6 

44 

63 

69 

77 

98 

phenol. 

Beghinlng. 

hrs. 

hre. 

hre. 

hn. 

hn. 

hre. 

0-00  . . . 

68-3 

60-0 

39-1 

27-6 

23-0 

2S.-2 

,20-6 

0-025  , . 

68-3 

630 

50-9 

34-2 

28-3 

27-3 

24-8 

0-05    .  . 

68-3 

84-9 

64-3 

47-7 

38-4 

38-1 

Hi 

0-lU  . . . 

68-3 

67-9 

67-5 

67-5 

66-2 

67-9 

67-0 

Bridgr-rendinga  eorreaponding  to  restKinnc**  in  Tnble  II, 
The  influence  of  the  nclirity  of  the  injecting  growth  on 
the  rale  of  chnngc. — In  the  above  experiments  the  substrate 
was  directly  infected  with  fresh  fwce.s.  In  the  following, 
100  c.c.  of  the  gelatin-i«"»tone  mixture  wa.s  infected 
with  fresh  fa-ces.  The  concliictivity  of  tho  solution  was 
detcrmine<l  at  definite  intervals  in  different  stages  of  the 
change,  at  which  1  c.c.  of  the  mixture  was  removed  by 
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a  sterile  pipette  and  used  to  inoculate  fresh  quantities, 
each  of  100  c.c,  of  a  similar  gelatin-peptone  solution. 
The  rate  of  change  was  then  determined  in  each  of  these 
sub-cultures.  Furthermore,  when  the  determinations 
indicated  a  rapid  change  in  the  conductivity  of  the 
originally  infected  liquid  {i.e.,  after  40  hours'  incubation) 
fresh  portions,  each  of  100  c.c,  were  reinfected  from  it 
with  respectively  1,  3.  and  5  c.c.  of  liquid,  in  order  to 
determine  the  influence  of  the  volume  of  the  infecting 
fluid  upon  the  rate  of  change. 


T. 

IBLE 

IV. 

A. 

Original  infection. 

1. 

Subinfection 

with 

1  c.c 

Of 

.\ 

before  incubation. 

2, 

jj 

1  c.c. 

,^ 

after  16  hour.s' 

incubation 

3. 

,, 

1  c.c. 

i' 

.,    24     „ 

„ 

4. 

.^ 

1  c.c. 

..    '•O    „ 

». 

„ 

3  c.c. 

^^ 

..    *o    „ 

^^ 

6. 

5  c.c. 

,.     40     ., 

7 

1  c.c. 

,^ 

,.     64     ., 

8. 

1  c.c. 

,, 

.,     88     ., 

„ 

of  the  amoimt  of  substance  used  for  the  purpose  of  inocu- 
lation. Thus,  in  experiments  4,  5,  and  fi,  1,  3,  and  5  c.c. 
respectively  of  the  originally  infected  liquid  were  used 
for  the  purposes  of  the  sub-culture.  In  all  cases  the 
change  of  conductivity  of  the  sub-infected  liquid  took 
place  at  practically  the  same  rate.  A  somewhat  similar 
result  has  been  obtained  by  Adrian  Brown  by  a  purely 
biological  method,  in  investigating  the  rate  of  growth 
of  yeast  cells.  He  has  shorni  here  that  a  maximum  rate 
of  gro^vth  can  be  attained  which  cannot  be  surpa.ssed 
by  using  larger  numbers  of  cells  for  inoculation  of  the 
medium.  A  few  of  the  above  results  are  plotted  on  the 
accompanj-ing  curve.     (Fig.  4.) 

An  experiment  was  also  made  to  determme  whether 
the  results  are  due  to  bacterial  growth  with  the  consequent 
production  of  endogenous  enzymes  or  to  exogenous 
excreted  enzymes,  which  latter  could  act  even  after  the 
death  of  the  bacteria.  For  this  purpose,  some  of  the 
original  growth   was  incubated  for  about  40  hours.     It 


No.  of 
infection. 

24  Feb. 
6  p.m. 

25  Feb. 
10  a.m. 

25  Feb. 
6  p.m. 

26  Feb. 
10  a.m. 

26  Feb. 
6  p.m. 

27  Feb. 
10  a.m. 

i  i7  Feb. 
5.30  p.m. 

28  Feb. 
10  a.m. 

26  Feb. 
6  p.m. 

29  Feb. 
10  a.m. 

2  Mar. 
10  a.m. 

A 

1 

lSS-4 
15S-4 

139-2 
l.';4-5 
158-4 

118-8 
147-5 
150-0 
150-0 

«l-5 
4S-8 
138-1 
140-9 
159-7 
14S-7 
140-9 

49-5 
:;^•3 
)3ll-rt 
13n-;i 
151-9 
ISs-r, 
125-7 

42-S 

23-1 

116-4 

109-2 

59-5 

56-2 

44-1 

153-2 

39-1 
23-1 

107-0 
98-4 
39-8 
41-2 
40-8 

143-9 

31-6 
21-2 

102-0 
85-9 
35-3 
37-0 
37-0 
73-9 

153-2 

32-4 
20-1 
89-7 
80-2 
29-5 
33-3 
3£-4 
45-3 
135-2 

■25-8 
18-5 
79-2 
66-9 
26-6 
29-0 
29-3 
35-3 
58-7 

19-2 
19-0 
61-8 

3 

4 

5 

40-8 
19-7 
22-8 

6 

7 

8 

21-8 

21-2 
21-5 

Influence  of  age  of  culture  on,  rate  of  change,  wlmn 
making  s'lb-ciUtures.     Resi.'itances   in   Ohni-^. 

From  the  above  table  it  will  be  noticed  that  if  the 
sub-infections  be  made  from  the  original  infected  liquid 
after  a  short  time  of  incubation,  and  during  the  period 
in  which  only  slow  changes  are  taking  place,  the  sub- 
infected  liquid  will  only  change  with  comparative  slow- 
ness, more  slowly,  in  fact,  than  the  original  infection. 
If  on  the  other  hand,  the  sub-infection  be  made  from 
the  original  during  a  period  of  rapid  change,  the  sub- 
infected  liquid  will  also  undergo  a  very  rapid  change. 
Moreover,  a  period  of  maximum  rate  of  change  appears 
to  be  reached,  for  sub-infections  made  during  the  period 
of  very  rapid  change,  showed  that  tlie  rate  of  degradation 
in   the   sub-infected   liquid    was    practically   indejjendent 


was  then  filtered  into  a  sterile  flask  through  a  sterilised 
Berkfeld  filter.  The  conductivity  of  the  filtrate  was 
then  determined,  and  it  was  then  incubated  for  several 
days.  It  showed  no  change  of  conductivity  during  this 
period,  the  resistance  remaining  constant  the  whole  time. 
Neither  did  a  Mett  gelatin  tube,  when  j)laeed  in  the 
liquid,  undergo  any  change.  These  experiments  indicate 
the  absence  of  any  exogenous  proteolytic  enzyme  in  the 
liquid.  Several  experiments  similar  to  the  above,  both 
with  gelatin  and  caseinogen  media  have  been  carried  out, 
wliich  jnelded  substantially  the  same  results.  These 
indicate  that  by  means  of  the  method  interesting  data 
as  to  the  life  history  of  bacteria  might  be  obtained. 
It  is  also  suggested  that  a  subinfection  made  at  the  period 
when  the  maximum  rate   of  change  is   produced   might 
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be  conveniently  employed   for  testing  the  eflScienoy  of 
antiseptics. 

CompariMii  of  dUin/erlanU— In  the  following  experi- 
ments, six  ilitTfreiit  disinfectants  were  emploved,  viz.. 
mercuric  chloride,  formaldehyde,  and  phenol,  and  three 
proprietary  disinfectants  A.  B.  and  C.  Altogether  four 
series  of  experiments  were  curried  out  with  those  dis- 
infectants, two  with  the  gelatin-peptone  mixture  and 
two  with  .sodium  caseinogenatc-jjeptone  mixture.  In 
Series  I.  small  quantities  of  the  media  were  emulsified 


mercuric  chloride  practically  no  change  had  taken  place 
in  the  conductivity,  even  in  the  most  dilute  solution  of 
disinfectant.  Phenol  was  the  weakest,  disinfectant  A. 
was  apprcciahly  more  effective,  whereas  H.  and  C.  were 
more  effective  than  A.,  C.  being  the  most  efficient  of  all. 
In  the  accompanying  curve,  the  relative  amounts  of 
disinfwtant  are  plotted  as  aliscissa;  and  the  differences 
between  the  initial  and  final  resistances  as  ordinates. 
The  relative  efficionciea  arc  thereby  indicated  at  a  glance. 
The  actual  results  arc  i-ecordcd  in  Table  V. 


Tabus  V. 


Skries  I.                                                ,  Wiilioul  anlueptUt. 

Uelatin     \  Initial  mislanee,  177. 
{Final  mislanee,  34-6. 

,  Withovt  antiirplia. 
Caaeinogen  .Initial  Rttittanee,  150-6. 
1  Final  retittancc,  37-6. 

S   %     1      2-5  %     ,          1   % 

0-5  % 

0-25% 

6  %             2-5  %     1         1  %     1      0-5  %         0-25  % 

Mercuric  chloride 
Formaldehyde  . . 

Phenol 

A 

129-3 
I4S-7 
188-5 
1S4-I 
166-7 
170-3 
158-4 
11I-S 
155-8 
176-2 
159-7 
l(IO-4 

132-5              142-7 

141-S 

174-0              101-8 

Sl-8               60-8 

158-4               73-9 

163-2 
14S-1 
155-8 

40-2 

41-4 

189-7     1          82-8 

1020 

159-7             225-7 

1        2/7-4 

20-5             110-5 

'        142-1 

83-7     ;        108-3 

132-& 

100-0             117-4 

lU-S 

98-8              117-4 

13S.S 

88-7 
111-4 
166-7 
172-S 
117-4 

115-0 

112-7 

llS-0 

103-6 
132-0 
132-5 
1S3-2 
69-0 

74-5 

83-1 

104-1 

112-7     1        112-7 
115-5     ]          20-9{?) 
40-7                31-7 
78-»                43-4 
34-2     1           31-0 
75-4               32-8 

B 

C 

Series  n. 
Mercuric  chloride 
Formaldehyde  . . 

Phenol   

A 

B 

C 


with  a  small  amount  of  human  fseees,  and  the  emulsion 
filtered  through  a  |ilatiiium  .sieve  to  separate  the  coarser 
particles.  The  filtrate  was  added  to  a  large  quantity 
of  the  medium  with  which  the  emulsion  was  made.  The 
whole  was  then  incuhatcd  for  a  short  time  with  constant 
shaking,  so  as  to  obtain  a  homogeneous  mixture,  and 
quantities  of  20  c.c.  wcif  pipetted  out  into  sterile  vessels. 
The  pi|>ette  used  for  this  purpo.se  was  connected  through 
rubber  tubing  by  means  of  a  two-way  ta|>,  with  a  vacuum 
pump  or  with  the  outer  air.  in  both  cases  through  a 
sterile  plug  of  c-ottou  wool.  In  each  scries  five  mixtures 
were  made  with  five  different  quantities  of  the  anti- 
septics, I'l'c.  with  .■>.  2,  I.  (I..T  and  tl-2.">  c.c.  of  a  2-.i  per  cent, 
solution  of  ea<h  disinfectant  and  20  c.c.  of  infected  medium, 
in  every  ca.sc  the  total  hulk  of  the  liquid  was  made  up  to 
25  c.c.  with  sterile  water.  The  degree  of  putrefaction 
was  consequently  determined  in  mixtim-s  containing 
<•'."),  0.2,  O-l.  (MP.")  an<l  ().02.>  per  cent,  of  each  disinfectant. 
In  Series  II.,  the  ex|>crimcnts  were  exactly  simihir 
to  those  in  Series  I.,  with  the  exception  that,  instead  of 
infecting  the  mc<lium  directly  with  f.-eces.  it  was  inoculated 
with  .some  of  the  same  medium  which  had  alrcadv  under- 
gone considerable  jmtrefaction.  Thus,  the  gclntin-(w-ptone 
mixture  (0  per  cent,  gelatin,  1-5  ]x.-t  cent,  [x-ptonc)  with 
original  resistance  151-9  ohms,  was  infected  with  fn-ics 
and  allowed  to  putrefy  for  48  hours.  Its  n-sistancc  h;id 
then  sunk  to  ,34 -fi  Ohms.  .4caaeinogenate. peptone  mixture 
(fi-O  per  cent,  caseinogen,  1-5  per  cent,  jieptone)  with 
original  rt-sistance  130-0  ohms  was  allowed  to  putrefy 
for  the  sjime  time  also  after  fiecal  contamination.  Its 
resistance  was  also  lowered  to  34-6  ohms.  .Small  quan- 
tities of  the  former  putrefying  mixture  were  aditcd  to  a 
large  (|uantity  of  gelatin-pejitone  solution  (ti-O  |x-r  cent, 
gelatin.  1-6  |«'r  cent.  |)eptonc)  and  small  ipiantities  of  the 
latter  were  added  to  large  quantities  of  the  caswinogenato- 
l«-litonc  solution  (6-0  per  cent,  caseinogen.  1-5  ]x-r  cent, 
peptone).  In  .Series  I.  the  tests  for  disinfecting  value 
were  carried  out  in  .slowly  putrefying  medium  and  in 
Series  II.  in  a  rapidly  putrefying  medium.  .-Xfler  five 
days'  incubation  the  resistance  in  each  expi'rimcnt  was 
determined.  In  nil  four  sets,  sulxstantinlly  the  sjime 
results  were  obtained.     In  the  case  of  formaldehvdc  and 


Comparison  of  influence  o/  dijjirenl  antisej>lies  on  amount 
of  put  I  cjatiive  change  a/tcr  5  days'  incuhatioH  of 
tnixtnrcs.  llesislances  in  Ohmn.  Jlalicited  figure* 
repre-"!  nl  the  initial  rrsinlanccf,  when  determined, 
be/ore  incihation  iif  mixtures. 

Cascinog.-n  solutions  undergo  a.  small  change  on  incuba- 
tion, even  in  the  absence  of  putrefaction  ;  tne  alteration 
in  conductivity,  is,  however,  small,  when  compared  with 
the  changes  pro<luccd  by  putrefaction,  and  can  be  readily 
controlled  by  carrying  out  a  blank  ex|>eriment  in  the 
presence  of  toluol.  I-'or  this  reason,  the  getati.i-pcptone 
mixture  is  to  be  preferred  when  testing  the  effiricncy 
of  antiseptics.  In  this  latter  medium,  the  changes  are 
small.  It  will  be  noticed  that,  as  would  be  expected, 
the  addition  of  mercuric  chloride  diminishes  the  resistance 
of  the  substi  itc  ;  formalin,  on  the  other  hand,  increases 
it,  owing  probably,  lo  its  capacity  to  enter  into  chemical 
combination  with  amino-dcrivatives.  The  disinfectants 
themselves,  also  e.xert  sometimes  small  changes  when 
present  in  large  quantities,  owing  to  their  acid  or  basic 
characters.  In  no  case  however  can  such  changes  be 
mistaken  for  a  putrefactive  alteration. 

Conclusions. — .Many  problems  with  regard  to  bacterial 
growth  and  disinfection  are  suggested  by  the  above 
recorded  cx|>criments  and  the  present  comnuinication 
must  l)e  regarded  as  of  a  preliminary  nature-. 

The  factors  concerned  in  the  ))roccss  of  disinfection 
are  so  complex  that  the  authors  have  for  the  present 
avoided  the  use  of  the  wortl  "  standardisation  "  in  their 
description  of  the  suggested  methods.  Nor  have  they 
attem|)ted,  so  far,  to  express  any  numerical  relationship 
when  com|>aring  the  antiseptic  value  of  the  different 
disinfectants  examined.  There  are  however  various 
methods  bv  means  of  which  such  a  redationship  might 
be  fixed  :  the  most  feasible  would  lie  to  determine  the 
relative  tpiantities  of  the  <lisinfectant  which  are  just 
ncees.Hary  to  entirely  inhibit  putrefaction  during  a  given 
interval.  Thus  on  reference  to  Fig.  5  it  would  bo 
noticed  that  no  change  was  profluccd  in  the  substrate 
when  phenol  was  in  the  concentration  of  5  parts  (wr 
mille,  although  a  considerable  amount  took  place  when 
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2.5  parts  per  mille  were  present.  The  amount  necessary 
for  total  inhibition  lies  somewhere  between  these  limits. 
In  disinfectant  C.  these  limits  lie  between  I-O  and  (l.5 
parts  per  mille.  By  taking  a  larger  number  of  dilutions 
these  limits  can  be  considerably  naiTowed  and  the  relative 
amounts  just  necessary  to  inhibit  putrefaction  within 
a  given  time  ascertained.  It  is  proposed  to  continue 
the   investigations  on   this   subject. 

The  method  suggested  has  many  advantages,  notably 
the  small  amount  of  time  and  labour  involved  and  the 
simplicity  of  manipulation.  It  is  furthermore  adaptable 
to  a  large  number  of  conditions,  varying  substrates  and 
disinfectants  in  different  phy.sical  forms,  such  as  powders, 
emulsions  or  organic  solvents.  It  is  hoped  that  this 
wide  range  of  applicability  will  render  the  method  accept- 
able to  tho.se  engaged  in  the  examination  of  antiseptic--. 
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Discussion. 

The  Chairman  said  that  the  authors  had  only  applied 
themselves  to  proteids.  He  should  have  liked  to 
hear  something  mth  regard  to  the  fate  of  the  fats,  as 
he  had  occasion  to  study  somewhat  extensively  the  con- 
stitution of  sewage  fats.  It  was  well  kno«-n  that  the 
neutral  fats  were  hydrolised  by  the  bacteria  in  the  sewage 
into  free  fatty  acids  and  glycerol.  The  fatty  matter  of 
the  sewage  fats  contained  considerable  cjuautities  of 
coprosterol  which  seemed  to  be  the  degradation  product 
to  which  both  cholesterol  and  phytosterol  are  broken 
down  in  the  alimentary  canal. 

Dr.  S.  Dreyfcs  asked  if  the  authors  had  made  any 
comparative  tests  as  to  this  method  and  that  of  Rideal 
and  Walker,  and  how  had  the  results  compared  ?  It 
seemefl  to  him  at  first  sight  that  this  method  of  measuring 
resistance  was  a  little  complicated,  but  he  might  change 
his  opinion  when  he  became  better  acquainted  with  it. 

Dr.  SoMMER\iLLE  said  an  interesting  point  arose 
as  to  whether  or  not  the  enzymes  of  the  lower  bowel 
continued  their  action,  when  separated  from  the  bacteria 
which  produced  them ;  or  whether  thci-e  might  not 
be  such  a  quantity  of  enzymes  in  the  ordinary  intestinal 
contents  as  some  were  disposed  to  believe.  He  had 
been  engaged  on  the  bacteriology  of  the  lower  intestin.il 
tract  for  some  years,  and  he  thought  no  section  of  modern 
medicine  was  fuller  of  interest  to  the  chemist,  to  tlio 
physiologist,  to  the  pathologist,  and  to  the  practisiiiL' 
physician.  They  owed  a  great  deal  to  Dr.  Herter  (jf 
Columbia  I'niversity  for  the  work  he  had  done  on  the 
flora  of  the  upper  and  lower  intestinal  tracts,  and  if  it 
should   prove  true  that  there  was  a   physiological  sup- 


pression of  enzymes  in  the  lower  tract  he  would  consider 
that  Drs.  Schryver  and  Lessing  had  thrown  light  on  an 
interesting  subject. 

Dr.  S.  Rideal  said  the  authors   proposed  to  test  the 
antiseptic  value  of  a  chemical  substance  by  the  amount 
of    cheuiical    change    after    bacterial    infection    brought 
about  ia  its   presence  as   compared   with  the  change  in 
its   absence ;    in   other    words,   it   was   a   method    which 
was    eminently   applicable   to   the   determination   of   the 
behaviour    of     preservatives — of    antiseptics     as    distin- 
guished   from    germicides    or    disinfectants — and    would 
throw  light  on  the  changes  which  took  place,  for  example, 
when    food     was    kept    imder    different    circumstan 'es. 
That  class  of  work  coidd   be  measured   by  this   method 
provided    the   resistance   changes    were   comparable   one 
with    another.     But    they    had    not    sufficient    data    at 
present,   as   the  authors   would   admit,   to  ascertain,   for 
example,    whether    their    solution — 3    per    cent,    gelatin 
and   1    per  cent,   peptone — had  a  uniform  resistance,   or 
the  variation  of  experimental  error  in  the  resistance  of 
such  a  solution  when  it  had  imdergone  no  change  at  the 
blood  heat  temperature.     The  viscosity  of  glue  or  gelatin 
solutions    of   equal    percentage    composition    varied  con- 
siderably,  and   he  thought   the   same   would   be  true   of 
conductivity.     The  changes  which  took  place  went  over 
a  long  period,  before  you  got  the  ciu-ve  shown,  and  they 
would  like  to  know  more  about  the  breaks  in  the  curve, 
which    evidently    took    place    from    day    to     day.     For 
example,    small    quantities    of   salt    introduced    into    the 
solution  with  the  disinfectant  to  be  tested  would  influence 
the   original  conductivity   of   the   solution   and   also   the 
shape  of  the  curve  during  the  period  under  observation. 
All  these  factors  had  to  be  considered  before  one  could 
venture  to  put  forward   this  as  a  practical  method   for 
testing    disinfectants.     One    would    think    it    would    be 
better  to  measiure  the  amount  of  change  by  some  chemical 
method    rather    than    a    physical    method,    and    he    had 
always  felt  a  doubt  in  his  own  mind  as  to  what  a  difference 
in   the   conductivity   of   a   solution  actually    meant.      It 
was   all  very  well  to  say  it   meant  the   breaking  down 
of  a  mixture,  but  the  peptone  was  already  broken  dovm 
to  start  with,  and  that  had  increased  the  conductivity 
of  the  medium  initially.     He  supposed  the  peptone  was 
introduced  in   order   to   enable  the    gelatin    to    conduct 
electricity  to   start   with.     Then   again   they   took  fseces 
of  unknown  origin,  containing  a  number  of  organisms  of 
different  kinds,  and  had  shown  that  the  seciuence  in  the 
breaking  down   of  the  gelatin  through  the  albumenoses 
and   amino   acids    was    brought   about    by   a   variety   of 
organisms,  working  one  after  the  other,  some  symbiotically, 
but   most   of  them   by  secjuence ;    and   it   was   therefore' 
very  difficult   to   ensirre   that   a   given  sample   of   ffeces 
contained  the  right  proportion  of  organisms  to  degrade 
the   gelatin   and   peptone   in    the  way    suggested.       The 
absence  of  enzymes  was  very  astonishing,  in  the  ordinary 
liquefaction   of   gelatin   by    B.    liquefndens,   jluorescens, 
and   by  B.   fnodigiosus,  he   had   foimd   an   enzyme   was 
produced    (Rideal    and    Orchard.     Analyst,    1897).     The 
method  associated  with  his  own  name  and  Mr.  Walker's 
had  never  been  put  forward  as  one  for  determining  the 
way  in  which  a   disinfectant  was  going  to  do  its  work, 
but  simply  as  a  way  of  enabling  the  manufacturer  and 
the  purchaser  to  see  that  they  were  getting  an  article 
according  to  sample — a  commercial  method  which  would 
enable  buyer  and  seller  to  judge  whether  the  article  was 
according   to  specification.      In   every    case,  the   way   in 
which  a  disinfectant,  after  it  had   been  sold,  was  going 
to  be  used,  its  strength,  and  whether  it  was  to  be  used 
in  the  presence  of  organic   matter  or  not.  and  whether 
for  sterilising  water  or  for  disinfecting  solid  fa;ces,  con- 
taining fat  or  urino  or  liquid  fa'ces    like    cholera  stools 
in  which  there  was  no  fat,  or  the  fat  was  already  emulsified 
— all  that  had  to  be  judged  by  the  medical  officer  in  charge 
of  the  public  health  of  the  district  or  house   or   patient. 
Every  case   was   different,   and   nmst   be    judged   locally 
by  the  expert  in  charge.     Ho  believed  it  was   impossible 
for  any  single  test  to  be  devised  which  would  meet    all 
cases  of  practical  disinfection. 

Dr.  BonsFiELU  said  the  question  of  standardising 
disinfectants  was  essentially  a  twofold  one.  Speaking 
as  a  bacteriologist,  he  had  no  hesitation  in  saying  that 
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the  academical  test  and  the  practical  test  were  essentially 
different  things,  and  in  his  opinion  the  two  could  never 
be  satisfactorily  brought  together.     It  wa.s  one  thing  to 
do  as    Rideal  "and    Walker   had  done,   dcv.-e  a    niethix 
which   gave  a   certain  result   in  the  presence  of  a  small 
definite   quantity  of  organic   matter,   and   quite  another 
thine  to  take  a"  jnirc  culture  and  deternimc  what  efle^t 
could  he  pro,luce<l  upon  that.     Then  again  that  dcpen.li-d 
upon  the    question  of   the   resistance   of    the   particular 
organism  you  were  disinfecting.     He  had  himself  withm 
the    last    few    days    obtained    results    which    completely 
astonisheil  him,  after  nearly  twenty  years'  work  on  this 
matter.     He   faile.1    to    kill   a  sporiug   organism    «'tli.a 
1    per   cent    solution  of  one  of    the  mo.st   powerful  dis- 
infectants on  the  market ;    wherea.s  he  obtained  a  very 
considerable  effect,  though  not  complete,  on  those  same 
organisms  by  the  use  of  one  of  the  permanganates.      «e 
was   a  strong   advocate    of   permanganate*,    because    he 
believed  the  nascent  o.\ygen  had  a  selective   action   that 
it  broke  up   more  easily  and  attacki'd   more  readily  t he 
highly    complex    protO])lasm    of    the    bacteria    than    the 
comparatively  lower  organised  compounds  such  as  some 
of  those  refeiTed  to  with  reference  to  the   decomposition 
of  proteins   which   were  found    associated  mth   bacteria 
He   had    found   in    disinfc-cting   London   sewage  that   it 
was    possible   to   sterilise   it  completely   by   adding   per- 
manganate? in   the   proportion    of    1    per     l.(MH)     which 
was  not  the  case  with  any  other  disinfectant  witli   which 
he    was    acquainted,    although    there   was    an     enormous 
amount   of   organic   matter   present.     The   permanganate 
answered  the  purpose  equally  well  in  the  testmg  under 
more  favourable  circumstances  as  far  as  they  were  con- 
cerned of  pure  cultures  simply  suspended  in  water.     How 
far  this   method   would  help  in  bridging    over  the  great 
gap   between   the  academical  and   practical  test   of    dis- 
infectants he  was  not  able  to  say,  but  it    seemed  to  hini. 
knoii-ing  nothing  but  what  he  had  heard,  that  the  difficulties 
in  the  way  of  carrying  it  out  with  anj-thing  like  accuracy 
would   be   considerable.     First  of  all  in   the  comparison 
of   the   disinfectants   one   would   have   to   ascertain   first 
whether   or   no   thev   were   electrolytes,   and   if  so   what 
their  conductive  po"wers    might   be.     As  far  as    he  could 
see  it  was  hopeless  to  attempt  to  compare  by  that  method 
perchloride   of   mercury  with   phenol,   one   being  a   true 
electrolyte  and  the  other  not  an  electrolyte  at  all.     After 
all,  he  did  not  see  from  what  the  author  had  said  that  he 
was  going  to  tell  them  what  they  wanted  to  laiow,  namely, 
how  long  it  would  take  to  steriUse  or  kill  a  given  organism 
under  given  conditions.     •  ,       ,     w    , 

Mr.  W.  C.  T.  (Jap.dner  said  this  paper  wa,s  of  undoubted 
interest,  but  to  his  mind  it  fell  short  in  one  point.  It 
did  not  definitely  show  the  distinct  germicidal  action  of 
the  various  disinfectants,  but  rather  dealt  with  their 
inhibitory  effect,  similar  to  the  well-known  method 
which  was  in  vogue  at  present.  He  could  not  under- 
stand why,  in  that  method,  a  bacillus  of  low  resistance, 
the  li.  ly'phofux,  was  chosen  as  the  particular  germ  for 
experiment.  Would  it  not  have  been  better  to  have 
selected  a  germ  which  was  more  diflicult  to  kill  ?  It 
was  inconii)rehensible  that  the  agents  at  jiresent  in  use, 
such  as  formaldehyde  or  sub.st«nces  containing  .'Ml  per 
cent,  of  eresols,  which  were  known  to  be  of  iindoubt(>d 
germicidal  value  showed  a  very  low  co-eHicient.  He 
would  like  to  have  these  substances  worked  out  by 
the  autliors'  method  and  to  compare  their  results  with 
those  published   by   Ur.    Rideal. 

-Mr.  (J.  A.  Elias  drew  attention  to  recent  investigations 
in  Vierraany  bv  I'roskaiier,  S.liguiann,  and  Hans  Schneider. 
These  authors  affirmed  that  all  absolute  n'sults  which 
might  be  claimed  with  resp<'ct  to  the  disinfecting  imwers 
of  any  pre|>aration  were  valueless  unless  distinction  were 
drawn  between  inhibitory  and  actual  germicidal  effect. 
The  main  point  with  thest-  observera  was  to  combat  the 
chief  error  committed  in  testing  disinfectants,  according 
to  the  Kideal-Walker  method.  l)r.  Schneider  emphasised 
the  necessity  of  washing  out  or  neutralising  any  pro|)erty 
that  might 'be  pres«'nt  likely  to  hinder  the  development 
of  growth  before  linallv  determining  the  real  value  of  the 
antiseptic.  This  would  avoid  the  confusion  that  frequently 
arose  Ix-tween  disinfecting  action  and  retnrdation  of 
development,    which    in    many    instances,    especially    in 


the  case  of  a  large  number  of  disinfectants  containing 
tar  oils  gave  rise  to  the  most  anomalous  results.  As 
regards  formaldehyde  disinfecting  compounds,  Seligmann 
and  Sclmeider  pointed  out  how  the  retarding  action  on 
development  might  U>  removed,  and  ob.served  that  a 
reliable  result  in  regard  to  the  disinfecting  action  was 
only  obtained  by  using  jwrtially  dry  test  material,  and 
reinoving  the  adherent  disinfectants  by  nnsmg  with 
dilute  ammonia  bc-fore  .  onveying  it  into  the  culture 
medium.  If  formaldehyde  compounds  were  compared 
according  to  the  direct  method  with  carbolic  acid,  cresol 
soaps,  or  such  prci«rations  as  lysol.  there  would  be 
better  results  on  the  side  of  formaldehyde.  Whereas  in 
reality  this  was  an  error,  which  should  be  rectifaed  by 
eliminating  its  power  of  retardation;  for  after  24  to 
48  hours  cresol  soap  and  carbolic  acid,  according  to  the 
strength  of  the  solution,  would  sho  '  a  distinct  germicidal 
action  whilst  the  formaldehyde  under  these  circumstances 
only  checked  the  development  of  the  germs,  and  growth 
would  set  in  as  a  rule  after  the  third  or  fourth  day. 

The  remarks  made  as  to  the  test  of  formaldehyde 
compounds  apjilied  in  a  far  greater  degree  to  compounds 
containing  tar  oils,  and  here  the  authors  mention  several 
well-k-nown  pre,.arations  said  to  have  a  very  high  carbo  ic 
co-efliciency.  whereas  in  the  ease  of  these  substances  the 
true  disiiift-cting  test  can  only  be  determined  by  acting 
on  partially  dried  material  carefully  rinsed  in  appropnate 
fluids  say"  i  to  i  yer  cent,  alkaline  solutions  to  wash 
out  the  disinfectant  before  transferring  to  the  culture 
medium.  Whilst  a  co-efficiency  of  13  and  more  was 
ascribed  to  some  of  the  coal-tar  products  now  on  the 
market  in  England,  Seligmann  and  Schneider  jioint  out 
that  these  are  in  reality  considerably  less  jiowcrful  than 
carbolic  acid  itself.  .  ^     v-      _i,.„ 

Mr  JtTJAN-  L.  Baker  said  it  occurred  to  him  when 
looking  at  the  curves  that  the  difference  in  the  strengths 
of  the  organisms  might  be  possibly  due  to  some  of  varying 
proteolytic  activities  being  crowded  out.  'Ihc  authors 
took  ffom  the  original  culture  sub-cultures  at  certain 
intervals  and  according  to  the  length  of  time  between 
the  first  and  the  last  sub-culture  so  the  change  of  the 
putrefactive  .strength  altered.  ,    ,  ^.         j-j 

Dr  H  P  Stevkns  said  he  understood  the  authors  did 
not  bring  this  forward  as  giving  a  method  for  standardis- 
ing disinfectants,  but  supposing  they  develoi^d  it  in  that 
direction  it  appeared  to  him  they  would  not  have  to 
contend  'with  some  of  the  difficulties  referred  to  in  re- 
viewing the  objections  to  the  Rideal-Walker  method, 
owing  to  the  presence  of  organic  matter;  in  applying 
this  (the  authors')  method,  there  was  organic  matter 
in  the  form  of  gelatin  and  ^leptone. 

Mr    J.  F.  Hruics  said  this  method  was  complicated  by 
the  action  of  an  antiseptic  on  the  substratum,  and  an  alka- 
line antiseptic  might  have  a  different  rate  of  effect  on  the 
substratum    from    that    of    an    acid    disinfectant    quite 
independently  of  the  liacteria  ;    a  mercunal  dismfectant 
would    precipitate    the    substratum    altogether     and    Ik- 
apparently   perfectly   efficient.     The   action   of   the   anti- 
sep'ic  ought  to  be  measured  on  the  bacteria,  not  on  the 
substratum.     That  seemed  to  him  a  fault  of  this  method. 
Jlr   C   T    KiNc.ZETT  sent  the  following  observations: — 
The  experiments   made   bv   I>8.   S.    B.    Schryver  and 
R     U-ssing  are   very   interesting  from   several   iioints  of 
view  and  somewhat  novel  in  character,  but  whether  the 
process  be  preferable  or  not  to  the  so-called  Ki.leal-W  aiker 
method    it  at  any  rate  shares  in  common  with  that  methwl 
its  other  great  limitations  and  is  valueless  for  determining 
real  disinfivting  values.     What  it  does  determine  is  the 
retarding  inlluence  of  such  antiseptics  as  may  be  tested, 
in  so  far  as  they  are  chemically  amenable  to  the  test. 
in  resiiect   of  the   process  of  putrefaction  as  earned  on 
under    the    luirticular    conditions    which    are    observed. 
Similarly    the  liidcnI-Walker  method  serves  to  determine 
the  relative  germicidal  stn-ngths  of  coal-tar  dismfectanis 
under    the    iwrticular    conditions    that    are    observed    in 
conducting  the  test,    but   neither  process  reproduces  the 
conditions   under   which   disinfection    has   to    lie   carried 
out  in  practice  and  both  methods  are  obviously  inc«)>ablc 
(and    therefore    absolutely    useless    for    the    purpose)    of 
determining  the  value  of  many  other  pre)wrations.  well 
known   to  lie  pos.sess<-<l  of  great  disinfectant   proiierties. 
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but  having  different  chemical  characters  to  those  of 
coal-tar  disinfectants,  such,  for  example,  as  chlorine 
preparations,  sulphurous  anhydride,  hydrogen  jjeroxidc, 
formaldehyde,  the  manganates  and  the  permanganates. 
I  think  there  is  an  objection  to  the  use  of  faeces  {i>r 
admixture  with  the  gelatin  and  protein  medium,  con- 
sidering that  fa'ces  must  varj'  enormously  in  composition, 
not  only  as  regards  its  organic  constituents,  but  witli 
respect  also  to  the  organisms  with  wliich  it  is  impregnated. 
This  latter  consideration  doubtless  has  chiefly  to  do  with 
the  var.ving  incidents  of  putrefaction  of  the  several 
mixtures  tested  by  the  authors,  for  in  all  probability 
the  action  of  the  aerobic  organisms  has  to  be  either  com- 
pleted, nullified  or  destroyed  before  the  anaerobic  germs 
•can  get  full  play. 

Dr.  Lessing  replied  that  he  could  not  agree  with  the 
argument  that  this  method  was  a  purely  academical  one. 
This  impression  might  have  been  given  by  the  nature 
of  theiV  paper  which  was  more  intended  to  show  the 
scientific  principle  of  the  method  than  discuss  its  appli- 
cability. He  thought  that  it  had  a  stronger  claim  for 
practical  value  than  methods  working  with  minute 
quantities  of  bacterial  growth  in  an  excess  of  the  dis- 
infectant solution,  by  reason  of  this  ratio  being  here 
reversed  and  imitating  more  closely  the  conditions  pre- 
vailing in  the  practice  of  disinfection  where  there  was 
never  any  question  of  acting  on  the  naked  germ.  Previous 
methods,  such  as  the  Rideal-Walker  test,  which  was  an 
excellent  one  for  the  comparative  control  of  preparations 
of  the  same  type,  could  only  yield  a  pharmacological 
factor,  and  it  was  agreed  on  all  sides  that  in  the  presence 
even  of  traces  of  foreign  matter  no  reliable  results  could 
be  obtained,  ^^'ith  regard  to  the  medium  chosen  it  was. 
of  course,  impossible  to  imitate  in  any  test  the  conditions 
of  all  possible  cases ;  it  was  too  complex  a  problem 
to  be  comjiressed  into  one  formula  or  numerical  value. 
They  selected  the  protein  medium  as  a  very  suitable 
means  of  following  up  the  change,  but  had  no  doulit 
that  other  media,  such  as  those  suggested  by  the  Chairman, 
could  be  employed  under  proper  precautions.  He 
thought  they  had  given  ample  proof  that  the  change  was 
due  to  bacterial  action  and  that  it  was  not  brougnt 
about  by  exogenous  enzymes.  The  presence  of  salt  in 
the  medium  or  the  addition  of  saline  disinfectants  could 
only  show  a  different  initial  conductivity  but  it  wouli.l 
not  interfere  with  the  difference  in  conductivity  after 
putrefaction.  For  this  reason  the  method  was  not 
restricted  to  coal-tar  preparations.  These  had  only  been 
shown  in  the  curves  as  they  had  been  given  considerable 
prominence  of  late.  The  high  antiseptic  value  of  form- 
aldehyde, which  as  Mr.  Wynter  Blyth  pointed  out,  did 
not  show  up  in  other  tests,  was  very  marked  by  this 
method.  In  reply  to  Dr.  Rideal's  remarks  he  pointed 
out  that  in  most  cases  where  economic  efficiency  was 
required,  i.e.,  where  preparations  are  used  in  great  quantity, 
antisepsis  was  all  that  could  be  desired.  There  could 
not  bo  any  question  of  sterilisation  in  the  treatment  of 
drains,  floors,  stables,  public  conveniences  and  places 
where  the  bulk  of  disinfectants  went  to.  On  the  other 
hand,  where  absolute  sterilisation  was  necessary  as  in 
surgery,  the  economic  efficiency  of  the  preparation  to 
be  used  was  of  minor  importance.  With  regard  to  the 
bacteria  em|)loy£d.  they  had  tried  pure  cultures  at  first. 
but  found  that  these  did  not  produce  a  very  rapid 
change,  possibl.v  due  to  the  degeneration  of  the  strains. 
Under  symbiotic  conditions  the  bacteria  acted  more 
vigorously  and  being  more  resistant  allowed  a  bcttei' 
judgment  of  the  real  value  of  the  disinfectant.  However, 
thfe  principle  of  the  method  did  not  imply  the  use  of 
fieces  for  infecting  purposes  and  any  conditions  under 
which  a  similar  degradation  of  the  medium  took  place. 
were  acocjitable.  \\ith  regard  to  the  crowding  out  of 
the  bacteria  mentioned  by  Mr.  Baker,  this  was  quite 
likely,  and  he  thought  that  whatever  the  latent  period 
was  due  to,  the  method  afforded  a  good  means  of  ascer- 
taining it,  and  incidentally  the  age  of  the  culture. 

The  paper  was  only  of  a  preliminar.v  nature  and  the 
authors  would  be  fidly  reeompensed  for  their  labours 
if  the  method  would  be  found  useful  for  the  determinations 
of  the  antiseptic,  if  not  the  germicidal  value  of  disin- 
fectants or  preservatives. 


Dr.  Lessing  wrote,  in  reply  to  Mr.  Kingzett :  As  I 
have  pointed  out  in  the  discussion,  our  method  is  not 
restricted  to  coal-tar  emulsions,  but  can  be  applied 
to  such  substances  as  quoted  by  Mr.  Kingzett.  As  to 
the  use  of  faeces  for  infection  these  have  been  fovmd  to 
answer  the  purpose  :  their  employment,  however,  does 
not  constitute  an  integral  part  of  the  test,  but  the  method 
can  obviously  be  worked  with  any  other  pure  or  mixed 
Infection  which  produces  degradation  in  the  substrate. 

The  question  of  aerobic  and  anaerobic  action  has  been 
considered  by  us  and  it  is  quite  possible  to  gi-ow  under 
either  condition  and  then  put  the  cultures  to  test.  This 
method  will  thus  allow  a  convenient  differentiation 
between  the  action  of  these  two  types  of  organisms. 


ERRATA. 


Cellulose  .\nd  Chemical.  Industry.  By  C.  F.  Cross 
and  E.  J.  Bevan,  (this.!..  Dec.  31,  1908,  pp.  1187—1193). 
Page  1189,  column  1.  line  10,  for  "provision"  read 
"  prevision,"  and  line  50,  for  "  natural  silk "  read 
"  artificial  silk." 


New  York  Section. 

Meeting  held  at  Chemists'  Club  on  October  23,  1908. 

THE  USE  OF  PRESERVATIVES  IN  FOODS. 

At  this  meeting  an  important  discussion  took  place  as 
to  whether  chemical  preservatives  in  food  are  detrimental 
to  health. 

Dr.  H.  W.  Wlley,  in  condemning  the  use  of  preservatives 
in  food,  dealt  with  the  subject  under  the  following  heads  : — 

(a)  Since  preservatives  have  no  food  value,  their 
addition  to  articles  intended  for  human  consumption 
is  unjustifiable  from  every  point  of  view. 

(6)  The  addition  of  preservatives  to  food  substances 
causes  injury  to  health,  though  not  necessarily  immediate 
injury,  as  for  instance  in  the  case  of  benzoic  acid. 

(c)  It  is  illegal,  under  the  Food  and  Drugs  Act,  to  add 
preservatives  even  to  specific  articles  of  food  which  are, 
by  their  nature,  restricted  in  consumption. 

{d)  There  is  no  necessity  to  add  preservatives  to  food  ; 
their  use  in  milk  is  universall.v  condemned,  and  ketchup, 
preserves,  picldes,  canned  meats,  and  uufermented  grape 
juice,  are  instances  of  perishable  products  which  are  to  be 
found  on  the  market  free  from  preservatives. 

(e)  No  benefit  in  the  price  of  food  results  from  using 
preservatives  ;  inferior  materials  can  certainly  be  rendered 
edible  by  their  use.  but  usually  the  preserved  products 
possess  much  lower  food  value  than  the  pure  article. 

Mr.  Read  Gordon  pointed  out  that  salting,  smoking, 
pickling,  and  preserving  with  sugar  or  spirit  were  permitted 
by  law,  and  yet  were  considered  by  many  to  be  quite  as 
injurious,  as  if  not  more  so,  than  benzoic  or  salicylic  acids. 
These  acids  were  found  in  natural  food  products,  and, 
when  added  to  foods  under  proper  safeguards,  caused  no 
greater  retardation  of  digestive  processes  than  the  salt 
ordinarily  taken  with  food. 

Dr.  E.  E.  SraxH  dealt  with  the  use  of  sulphites  as 
preservatives,  and  criticised  the  evidence  brought  forward 
to  show  that  their  use  was  injurious.  He  contended,  on  the 
otlier  hand,  that  the  evidence  went  to  show  that  they 
corrected  rather  than  produced  albuminuria  :  tliat  they 
did  not  in  any  way  reduce  the  number  of  red  corp\isclcs  in 
the  blood  ;  that  "their  oxidation  in  the  body  tended  to 
raise  the  temperature  of  the  blood  ;  and  that  they  had  no 
predominating   influeiu-e   on   sulpliur    nuHabolism. 

.Mr.  Sebastian  Mueller  argued  that,  from  the  com- 
mercial point  of  view,  preservatives  were  unnecessary,  and 
showed  that  caimed  or  bottled  foods,  containing  no 
preservatives,  were  more  profitable  to  the  purchaser  than 
the  cheap,  preserved  articles,  which  were  usually  made 
from  unsound  materials,  and  were  generally  of  low 
strength ;  and  gave  illustrations  of  brands  of  apple 
butter,  baked  beans,  and  tomato  ketchup.  He  also  drew 
attention  to  the  minecessary  and  harmful  practice  of 
adding  alum  to  pickles. 
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Mr.  H.tRRis  contended  that  it  was  necesisary  to  use 
preservatives  in  articles  of  food  in  which  the  bases  of 
ptomaine  poisoning  were  liable  to  develop. 

Mr.  L.  S.  Dow  urjjed  the  exclusion  of  preservatives  from 
all  pickles,  preserves,  jellies,  tomato  products,  mince 
meat,  etc.  ;  there  was  no  necessity  for  their  use  in  a 
properly  conducted  cannery  using  pure  fresh  materials. 

Mr.  H.vrooOD  described  the  working  up  of  low-grade 
tomato  pulp  in  preparing  ketchup,  and  ])i)intcd  out  the 
necessity  for  using  preservatives  for  this  class  of  product. 

Mr.  A.  \V.  Bitting  dcscriTjed  the  canning  of  shrimps 
without  preservatives.  The  shrimjis  are  kept  on  ice, 
washed,  boiled  in  salt  water,  and  canned. 

Dr.  Wiley  replied  to  the  criticisms  on  his  paper, 

A  letter  was  read  from  Dr.  E.  (Jmikmax,  nrguint;  that  the 
use  of  preservatives  might  be  defended  on  the  groiuid 
that  the  system  was  capable  of  accommotlating  itself  to 
poison.  He  instanced  «  case  in  which  strychnine  had 
(>een  given  in  doses  increasing  from  002  grain  to  01  grain, 
this  latter  dose  beins  given  for  about  500  days ;  at  firet 
the  urine  gave  a  strong  reaction  for  strychnine,  but  later 
on  showed  only  the  faintest  traces,  even  on  tl\e  fullamoimt 
voided  daily  ;  the  patient  exhibited  no  etieets  of  the 
cumulative  action  of  the  poison.  In  another  ease,  the 
blood  serum  of  a  man  who  worked  continuously  in  an 
atmosphere  charged  with  starch  dust,  had  a  powerful 
hydrolysinc  action  on  raw  starch,  and  a  third  ease  showed 
that  the  effect  of  nitrates  was  neutralised  by  accommo- 
dation of  the  system. 


Nottingham  Section. 


Meeting  held  at  Nottingham  on  Wednesday,  December  16, 
1908. 


ME.    S.    J.    TENTKCOST  ly    THE   CHAIE. 


THE  VOLITMETRIC  DETERJriXATIOX  OF  VMOU- 
PHORIC  ACID,  MOXO-ALKALI,  AND  DIALKALI 
PHOSPHATES. 

BY  JOHN  M.  WLLKIE,  D.SC,  A.I.C. 

The  principal  methods  for  the  determination  of  jiIkis- 
phoric  acid  are  the  ammonium-magnesium  phosphate 
method  and  the  molylxlalc  method — the  former  is  ncarlv 
always  gravimetric  though  volumetric  mixlifications  arc 
occasionally  employed,  the  latter  lends  itself  better  to 
volumetric  adaptation,  Pcmberton's  process  being 
perhaiw  the  best  knowTi.  In  addition,  the  uranium 
volumetric  method  is  also  somewhat  largely  used  in 
technical  work,  but  suffers  from  many  disadvantages, 
amongst  which  may  be  mcntionixl  lack  of  sharpness 
in  the  end  point,  necessity  for  standardising  on  a  pure 
specimen  of  the  substance  to  be  tested,  and  non- 
concordant  results  by  the  <m))ractiscd  worker.  As  I 
wish  to  draw  special  attention  to  a  volumetric  method, 
I  shall  brielly  describe  some  of  the  less  knon-n  volumetric 
methotls. 

The  lead  method  involves  precipitation  as  lead  phosphate, 
filtration,  and  determination  of  the  excess  of  lead  volu- 
mctrically  in  the  llltratc.  .Mnly's  methcHi  involves 
precipitation  as  barium  ph(>s])hate  and  titration  of  the 
liberated  acid  in  presence  of  phenolphthalcin  or  preferably 
corallin.  Tlie  end  point  is  not  well  niarkoi  and  the 
titration  nnist  be  conducte<l  at  boiling  temperature. 
Calcium  chloride  ha.i  also  been  used  (r/.  Kohn,  Chem.- 
Zeit.,  lyOS,  718).  Perrot  prc<ipilat<>»  silver  jihosphate 
in  the  jiroencc  of  acetic  acid  and  determines  the  residual 
silver  after  liltration  by  means  of  a  standard  sinlium 
chloride  solution,  (c/,  this  .r,  1888,  311.)  Hollcniann 
determined    phosphoric     acid     by     conversion     to     the 


disodium  salt,  precipitation  as  silver  phosphate  in  the 
presence  of  sodium  acetate,  and  determination  of  residual 
silver  by  Volhard's  method  (f/.,  this  J.,  1894.  7G3,  843). 

The  main  features  of  any  good  volumetric  process 
may  be  enumeratwl  thus  : — (a)  Acciiraci/ — that  is  con- 
sistent and  reliable  results  obtainable  only  by  a  reaction 
which  is  strictly  molecular,  (b)  Speed — The  only  methods 
which  can  lay  any  special  claims  to  speed  are  those  of 
H  dlemann  and  Perrot,  and  the  obsolete  method  of 
Maly. 

The  methotl  I  wish  to  introduce  complies  with  the 
above  requirements.     Consider  the  following  etiuations. 

H3PO4  +  SAgXOj  :^  AgjPOi  +  3HXO3 (1 ) 

AgsPOi  -I-  ItHXOj  -I-  SCHaCOOXa  :^ 
AgaP.  )4  -f  3XaX(  (3  -I-  3CH3COOH.   {2) 

Silver  phosphate  is  readily  soluble  in  mineral  acids 
and  also  in  phosphoric  acid,  so  that  on  adding  silver 
nitrate  to  pliosphorii'  acid  solutions  no  precipitation 
occurs,  increasing  precipitation  taking  place  as  the  free 
acid  is  neutralised.  Silver  phosphate  is  practically 
insoluble  in  very  dilute  acetic  acid,  as  assumed  by 
HoUcmanii.  It  occurred  to  me  that  a  simple  and  accurate 
determination  could  be  effected  by  prccijiilating  the  silver 
phosphate  in  ])resencc  of  excess  of  sodium  acetate  and  then 
titrating  direitly  the  acetic  acid  )<roduced  in  accordance 
with  e(|uation  (2)  above.  Rough  experinu'nt  seemed 
to  contirm  this  conjecture  so  completely  that  I  decided 
to  investigate  the  matter,  and  at  the  same  time  to  extend 
the  method  to  mono-  and  hi. basic  orthophosphates  in. 
accordance  with  the  equations. 

XaH.PO^  +  SAgXOj  +  2CHiC00X:;t 

Ag,P(),,-t-  3\aX03-l-  2CH3COOH (3) 

XaoHPO^  -t-  S.VgN'Oj  +  CHjCOOXa  -f: 

AgaPOi  -I-  3XaX03  +  CH3('00H (4) 

Preliminary  experiments  were  carried  out  with  a 
solution  of  orthophosphoric  acid  the  strength  of  which, 
as  dcdurtd  from  its  specific  gravity,  did  not  agree  welt 
with  the  figure  obtained  cm  titration  with  -V/10  barium 
hydroxide   in   presence   of  phenolphthalcin. 

I  might  here  remark  that  though  direct  titration  witb 
alkali  hydroxide  or  alkaline  inrth  hydroxide  gives  good 
approximations  to  the  actual  <-ontcnt  of  phosi)hori(r  acid 
solutions  the  point  of  neutrality  indicated  by  phenol- 
phthalcin docs  not  strictly  agree  with  the  equation, 

H3PO4  +  Ba(OH),     —     BaHPOi  -I-  2H2O. 

The  acid  referred   to  above  was  submittc<l  to  careful 
qualitative    examination    and    foimd    to     be     free    from 
]ihosphorous,    mi'la-    and     j)j/ro-i)liosplioric    acids.       Thg 
only    impurities    jiresent    were    minute   amounts   of   iron 
I    and  sodium.     The  real  phosphoric  acid  content  was  care- 
fully  determined    both    by    the    ammonium    magnesium 
'    phosjihate  methixl.  wiighiugas  magnesium  pyrophosphate. 
I    the  excellent   mtHlification   of  B.   Sihmit/.  I)cing  followed 
(Zeits.   anal,   ('hemic.    I'.MKi.   512).  and   also   by   wiighing 
I    as   lead   i>liosphate.   proceixling  in   the  usual   manner   by 
I    adding  the  phosphoric  acid  to  excess  of  pure  lead  oxide 
I    in   presence  of  nitric   acid,  evaporating,  ..nd   igniting  to 
!    constant  weight  at  low  red   heat.     The  results  obtamed 
I    by  the  first  meth<xl  were  1517  grms.  of  ]>hosphoric  acid 
i    per    100  c.c.    (mean    of    3    closely     concordant     results), 
■    and    by    the    se<'ond    method.     15-18  grms.    per    100  c.c. 
I    The  correct  strength  was  taken  as   15-17  percent,  w/v, : 
i    obviously  the  lead   oxide  methwl  returns  as   phosphoric 
j   acid    all    non-volatile    impurities.     .-Vfter    varicnis    trials 
I   the  following  conditions  were  found  to  answer  admirably. 
I    The  c(|uivalcnt  of  0-5  c.<-,  of  the  phosphoric  a<id  referred 
to  was  transferre<l  to  a  stoppered  cylinder.  20  c.c.  of  A/10 
silver  nitrate  solution  wius  added  (no  prwipitatc  forms  in 
the  absence  of  chloride),  and    then  25  c.c.   A/5  sodium 
acetate  solution  :   the  whole  wasdilutixl  toobout  IlKfcc. 
shaken  vigorously,  and  the  a<-ctic  acid  produced  titrat<'d 
with    iV/lt(   barium    hydroxide    solution  (<■/.  addendum), 
adding    a    few    drops    of    phenolphthalcin    as    indicator. 
The   end   point    is    sharp    and   easy   of  recognition.      In 
this     conneition     I     prefer      the      ordinary     stoppered 
cylinders  for  the  titration  as  the  change  is  particularly 
distinct,  though  of  course  any  suitable  vessel  may  be  used. 


i 
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For  the  0-5  c.o.  of  the  phosphoric  acid  solution  23-24  c.c. 
of  barium  hydroxide  solution  were  required  (the  actual 
figure*  being  23-23,  23-26,  23-22,  23-25.  23-23  c.c.  X/U)) 
corresponding  to  15-19  grins,  of  phosphoric  acid  per  100 1  .c. 
The  close  agreement  -svith  theory  (15-17)  is  very  satis- 
factory. In  the  later  experiments  the  precaution  was 
always  taken  of  freeing  the  acid  from  carbon  dioxide — 
this  was  done  by  boiling  in  Jena  glass  vessels  for  a  h-\v 
minutes,  cooling,  and  then  transferring  to  the  cylinder, 
using  the  sodium  acetate  solution  for  rinsing  purposes. 
In  the  case  of  the  free  acid  this  precaution  is  scarcely 
necessary,  but  with  the  allcali  phosphates  it  is  absolutely 
essential.  All  water  used  must  be  freed  from  carbon 
dioxide. 

Disodium  ortJiophosphate,  NajHPOj, .  12HoO.  Tlie 
salt  used  was  of  a  high  degree  of  purity  the  only  impurity 
present  in  determinable  amount  being  sulpliuric  acid ; 
chloride  was  absent.  The  crystals  were  somewhat  damp. 
A  solution  containing  35-83  grms.  per  litre  was  prepared, 
this  solution  being  decinormal  for  the  hydrogen  ion 
and  three  times  that  strength  for  the  phosphoric  acid  ion. 
15  c.c.  of  this  solution  was  transferred  to  a  small  Jena 
flask,  15  c.c.  of  AyiO  sulphiuric  acid  added,  and  the  whole 
boiled  for  five  minutes  to  expel  carbon  dioxide.  After 
rapiflly  cooling  the  flask  contents  were  transferred  to  a 
stoppered  cylinder  containing  50  c.c.  of  N/10  silver 
nitrate  solution,  the  flask  being  rinsed  with  30  c.c.  of  N/5 
sodium  acetate  solution  and  water;  after  well  shaking 
the  acetic  acid  produced  was  titrated  as  already  described, 
an  allowance  being  made  for  the  sulphuric  acid  added. 
The  following  results  were  obtained — given  as  per- 
centage of  Na2HP04  .  I2H2O  in  the  salt :  ammonium 
magnesium  phosphate  method  (Schmitz).  yO-84  per  cent.  : 
sod.um  metaphosphate  method  (evaporation  and  ignition), 
96-98  per  cent.  ;  volumetric  method,  97  03  and  97  07 
per  cent.     The  agreement  is  again  good. 

Monosodium  orthophosphate.  NaH.jPO^  .  2H2O.  The 
salt  used  was  in  the  form  of  colourless  damp  crystals 
and  was  free  from  chloride.  As  with  the  disodium  salt 
sulphate  was  present  but  in  smaller  amount. 

The  results  obtained  with  the  mono  sodium  salt  were 
as  follows  in  percentages  of  NaH2P04  in  the  salt,  the 
treatment  being  exactly  as  for  the  disodium  salt  save 
that  in  experiment  (2)  no  sulphuric  acid  was  added. 
Ammonium  magnesium  phosphate  method  (Schmitz), 
77-28  per  cent.  ;  volumetric  method,  (1)  78-20(2)  78-33 
per  cent.  (Theory  for  the  ^JaHjPOi  •  2H2O  requires 
76-92  per  cent.) 

The  high  results  obtained  by  the  volumetric  method 
are  in  all  probability  due  to  the  presence  of  free  phosphoric 
acid.  This  conjecture  received  confirmation  when  an 
attempt  was  made  to  determine  phosphoric  acid  as 
sodium  metaphosphate ;  low  results  were  consistently 
obtained,  no  constant  weight  being  obtainable  at  a 
bright  red  heat.  In  one  experiment  the  first  weighing 
corresponded  to  7692  per  cent.,  and  after  30  minutes 
further  ignition  this  had  fallen  to  76'28  per  cent. 

It  will  be  seen  that  the  method  as  given  for  mono-  and 
di-sodium  phosphates  fails  in  the  presence  of  sodium 
carbonate.  This  not  tmlikely  impurity  can  be  readily 
detected  and  approximately  estimated  by  slightly 
modifying  the  method  already  given.  In  the  preliminary 
boiling  with  sulphuric  acid  any  carbonates  present  will 
be  converted  into  sidphates,  thus  using  up  some  of  the 
acid  added,  and  so  low  results  will  be  obtained;  the  full 
acidity  corresponding  to  the  phosphoric  acid  actually 
present  will  not  be  shown,  but  the  silver  consumed  in  the 
absence  of  halogens,  etc.,  will  correspond  to  the  actual 
phosphoric  acid  content. 

Modified  method  in  presence  of  carbonates.  The  deter- 
mination of  acetic  acid  is  carried  out  exactly  as  already 
described  except  that  the  titration  is  performed  in  a 
150  c.c.  calibrated  flask.  After  noting  the  alkali  con- 
sumed, 1  c.c.  of  normal  sulphuric  acid  is  added,  the  volume 
is  adjusted  to  1.50  c.c.  and  the  contents  well  mixed.  After 
an  hour  or  so,  the  flask  contents  are  filtered  and  the 
residual  silver  determined  by  Volhard's  process  on  100  r.c. 
of  the  filtrate.  The  results  so  obtained  in  all  cases  have 
been  slightly  high,  but  in  the  absence  of  carbonate,  the 
results  obtained  by  the  alkali  and  silver  titrations  closely 
agree. 


In  the  modified  process  alkali  chlorides  -will  obviously 
vitiate  the  silver,  but  not  the  baryta  determination ; 
as  already  mentioned  imder  phosphoric  acid,  their  presence 
is  readily  detected  in  the  determination  itself  when  a 
precipitate  of  silver  chloride  will  be  produced  before 
the  sodium  acetate  is  added.  This  also  holds  true  for  the 
mono-sodium  salt,  but  not  for  the  disodium  salt,  unless 
a  larger  volume  of  sulphuric  acid  be  added.  In  any  case 
they  can  be  readily  determined  by  Volhard's  method, 
and  a  correction  applied. 

Within  limits  the  exact  amount  of  silver  nitrate  added 
is  immaterial,  but  with  excessive  silver  the  end  point 
is  obscured  by  precipitated  silver  hydroxide  which  does 
not  completely  redissolve.  The  quantities  given  have 
been  found  to  work  well,  and  of  course  the  silver  solution 
is  not  of  necessity  truly  decinormal  or  even  of  known 
value  unless  carbonates  are  to  be  determined. 

The  author  is  at  present  extending  the  process  to 
calcium  phosphates. 

The  silver  nitrate  solutions  used,  when  largely  diluted, 
were  neutral  to  phenolphthalein.  The  sodium  acetate 
was  the  ordinary  trihydrated  salt  ;  it  was  neutral  to 
phenolphthalein. 

The  author  desires  to  e.-cpress  his  indebtedness  to 
Messrs.  Boots,  Ltd.,  for  the  use  of  their  laboratory,  in 
which  the  work  was  carried  out. 

Addendum. 

In  determining  the  factor  of  an  approximately  deci- 
normal baryta  solution  the  inijjortance  of  freeing  the  acid 
used  as  standard  from  carbon  dioxide  cannot  be  too  strictly 
insisted  on.  In  the  author's  opinion  this  is  a  point  that 
is  often  overlooked  ;  his  practice  is  to  use  N /l(i  sulphmic 
acid  for  the  pur])Ose,  boiling  for  a  few  minutes,  cooling, 
and  then  proceeding  as  usual ;  the  precipitated  barium 
sulphate  does  not  in  any  way  mask  the  end  point. 

Baryta  solution-s  often  cause  grave  inconvenience 
by  crystallizing  in  the  burette  owing  to  changing  temper- 
attu-e — an  effect  specially  noticeable  in  the  winter  months. 
This  source  of  trouble  and  annoyance  can  be  completely 
eliminated  by  using  a  mixed  alkaline  earth  hydroxide 
solution.  A  saturated  calcium  hydroxide  solution  is 
prepared  and  the  requisite  amount  of  barium  hydroxide, 
dissolved  in  a  limited  amount  of  boiling  water,  is  then 
added.  After  standing  a  day  the  solution  is  decanted 
and  is  ready  for  use. 


Scottish  Section. 
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MR.  D.  J.  PLAYFAIE  IN  THE  CHAIR. 


THE  VALUE   OF  THE  POLENSKE  TEST    IN  THE 
.AN'ALYSIS  OF  OILS  AND  FATS. 

By  R.   R.  TATLOCK  AND  R.  T.  THOMSON. 

This  method  of  analysis  was  introduced  by  Polenske, 
whose  object  was  to  detect  cocoanut  oil,  and  if  present, 
to  determine  its  proportion,  in  butter.  This  was  the 
primary  intention,  but  it  has  also  been  attempted  to 
utilise  it,  in  conjunction  with  other  constants,  for  the 
detection  of  animal  fat.  such  as  beef  fat  or  lard,  in  butter. 
It  is  with  these  two  points,  and  with  a  reference  to  the 
application  of  the  method  to  other  oils  and  fats  that  we 
shall  deal  in  this  paper.  The  method  of  procedure,  and 
the  precise  form  ot  apparatus  employed,  were  exactly 
as  described  in  \'ol.  II.,  page  853,  of  Lcwkowitsch's  book 
on  Oils  and  Fats.  Of  course  v/e  had  in  view,  and  were  in 
agreement  with  Lcwkowitsch's  dictum  "  that  it  is 
absolutely  necessary  to  follmv  the  process  in  all  its  minutest 
details,  in  order  to  obtain  concordant  results."  There 
is  one  detail,  however,  which  has  not  been  generally 
referred  to,  and  that  is  the  exact  amount,  and  the  condition 
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as  regards  fineness,  of  the  ]minice  em|)loyc<l  in  the  priiocss. 
In  Lewkowitsch's  volume  it  is  stated  that  "  some  powderetl 
pumice"  is  addt-d.  but  Karris  ("Analyst,"  Vol.  XXXI., 
page  358)  adopts  0-1  grni.  as  being  nearly  the  amount 
reeommendc<l  by  Polenske.  which  was  a  quantity  suHieient 
to  cover  the  point  of  a  ]>oc-kct-knife  blade.  The  results 
Harris  gives  are  only  with  '"  three  ])ieccs  of  pumice-stone 
about  1-5  cm."  and  "01  grm.  of  powdered  pumice- 
stone,"  but  still  we  have  no  idea  of  the  degree  of  fineness 
of  tho  powdered  pumice.  In  the  following  table  are 
stat^'d  results  of  two  butters  for  insoluble  volatile  acids 
which  we  have  obtained  with  pumice  of  varying  degrees 
of  fineness,  and  when  employed  in  dilTerent  ijuantities  : — 


Insoluble  volatile  acids. 


Butter  A.       Butter  B, 


With  two  small  lumps  pumice 

„     O'l  grra.  of  No.  1  pumice  powder 
„     0*1  prm.  of  No.  2  pumice  luiwder 

„    0-S  grm.  , 

„     1-9  grm.  „         „ 


2-0 
2>3 
2-5 
£-76 

2-e 


not  done 
3-7 
4-1 
4-4 

not  done. 


The  Xo.  1  pumice  powder  referred  to  above  was  ground 
so  as  to  pass  through  a  sieve  with  10(1  meshes  and  remain 
on  one  with  4(K1  meshes  to  the  s<piare  inch,  while  Xo.  2 
pumice  powder  was  treated  in  the  same  way  with  sieves 
having  'J.5(K)  and  .'iOOO  meshes,  respectively,  to  the  square 
inch-  The  soluble  volatile  acids  were  practically  the  same 
in  each  experiment,  being  •>'■)  for  butter  A  and  31  for 
butter  IJ.  In  all  further  tests  we  have  adopted  0-1  grm. 
of  Xo.  2  pumice  powder,  as  that  is  quite  sutiicciit  to  |>revcnt 
priming,  and  results  can  be  obtained  within  01  of  each 
other.  In  our  opinion,  however,  it  is  inadvisable  to 
depend  upon  getting  results  closer  than  (V2  to  the  truth,  a,- 
there  is  a  danger  of  obtaining  higher  results  when  the 
filtration  of  the  alcohol  takes  longer  than  usual.  Thus 
an  exposure  of  five  minutes  may  account  for  0-1  c.c.  of 
decinormal  alkali.  Taking  everything  into  consideration, 
it  is  apparent  that  the  Polenske  method  recjuires  delicate 
handling,  and  above  all  it  is  necessary  not  to  be  dogmatic 
with  regard  to  the  bearing  of  slight  dilTerences  from  the 
maximum  or  mininmm  of  insoluble  volatile  acids  found 
in  oils  or  fats. 

Various  observers  have  given  the  results  of  their 
examination  of  butters  by  the  Polenske  method,  and 
have  endeavoured  to  trace  a  more  or  less  close  relation- 
ship between  the  soluble  and  insoluble  volatile  acids, 
but  we  have  not  been  so  fortunate  as  Polenske  himself, 
for  example.  Tliat  no  close  relationship  existed  was  jilain 
from  the  analysis  of  several  hiindreds  of  samples  received 
mainly  from  sanitary  inspectors,  but  in  a<ldition  we 
examined  'J-t  samples,  of  which  'Jl  were  extracte<l  by  our- 
selves from  milks  from  different  districts,  including  the 
counties  of  Aberdeen,  Dumbarton,  Perth,  Lanark,  and 
AjT,  while  theother  three  were  butters  from  reliable  sources. 
In  order  to  show  the  variations  in  this  comparatively  small 
number  of  butter  fats,  wo  may  quote  the  following  : — 

Tabi-k  I., 

showing  tht  variable  nature  of  the  relationship  bctu-ecn  the    | 
soluble  and  insoluble  volatile  acids  in  genuine  butter  fat. 


also  bo  particularly  borne  in  mind  that  these  are  good 
average  sptxjimens  of  butter  fat,  as  five  or  six  samples  of 
milk  (which  were  uiidoubtedly  mixed  milks  t>o  begin 
with)  were  mixed  together  for  extraction  of  the  fat.  The 
other  samples  showed  very  considerable  variations,  but  not 
80  great  as  those  quoted  above.  The  general  results  are 
given  in 

Table  EC. 


Variations  in      Averaee      Variations  in  Averase 

Number  soluble  soluble  insoluble  insoluble 

of  volatile  volatile  volatile  volatile 

samples.  acids.  acids,  i         acids.  acids. 


6 

10 

6 

3 


30  —32-4 
28-1— 20-7 
26-0— 27-1 
24-1— 25-2 


30-9 
28-8 
26-6 
:.4-9 


O.J 0.2 

T-S— 4-2 
1-0— 2-3 
1-2— 2-1 


£•7 
2-6 
1-9 
1-7 


Tlie  average  for  the  24  samples  was  28-5  of  soluble 
and  2-4  of  iiisolul>le  volatile  acids. 

We  shall  now  deal  with  the  effect  of  various  proportions 
of  eoeoanut  oil  on  the  Polenske  test  for  butter,  the  result* 
of  our  experiments  being  stated  in 

Tablb  III. 


Butter  nlonc 

Cocoanut  oil  alone   

Butter  with  h°„  cocoanut  oil  , 

do.  lO^o  do. 

do.  20%  do. 

do.  30«'„  do. 

do.         40%  do. 


Soluble 
volatile  acids. 


Insoluble 
volatile  acids. 


28-1 
7-5 
27-4 
26-2 
24-4 

20-B 


1-8 
18-0 
2-4 
3-2 
4-2 
5'7 
7-4 


Butter  lat  No.  1  . 

do.  No.  £ 

do.  No.  S  . 

do.  No.  4  . 

do.  No.  5  , . 

do.  No.  6  . . 

do.  No.  7  . . 


Soluble 

Insoluble 

volatile  acids. 

volatile  ociiU 

SO-0 

2.1 

27- 1 

2-1 

26-2 

2-1 

2»-5 

2-:i 

2B-4 

4-2 

26-0 

1-0 

£6-5 

2-3 

It  is  scarcely  neccKsary  to  do  more  than  quote  these, 
the  variation  being  so  triking.  and  espwially  so  as  they 
represent  about  one-third  of  the  samples  tested.     It  must 


The  cocoanut  oil  used  in  the  above  trials  was  extracted 
in  the  laboratory  from  the  uoioanut.  so  that  itf  genuineness 
is  undoubted,  and  the  same  oil  has  been  employed  in  the 
trials  of  which  the  results  are  recorded  later.  It  is  apparent 
from  these  results  that  the  possibility  of  the  detection 
of  even  10  per  cent,  of  cocoanut  oil  in  a  butter  by  tho 
Polenske  method  is  very  doubtful.  One  of  the  genuine 
butters,  extracte<l  from  milk  in  our  laboratory,  gave 
29-4  of  soluble  and  no  less  than  4-2  of  insoluble  volatile 
acids,  and,  reasoning  from  analogy,  it  is  most  probable  that 
butter  fats  having  about  25  of  soluble  and  3-.'>  of  insoluble 
yolatile  acifls  may  occur  in  that  class  of  butter.  In  this 
connection  it  ought  to  be  noted  that  comparatively  few 
buttoi-s  with  low  soluble  volatile  acids  have  been  examined 
by  the  Polenske  method,  so  that  before  giving  a  final 
decision  on  this  matter,  o  much  larger  number  of  such 
butters  ought  to  be  analysed.  Among  the  genuine 
butter's  we  have  one  showing  2.">-2  of  sobihle  and  2-1  of 
insoluble  acids,  which,  on  Polenske's  original  tigures,  might 
be  regarded  as  containing  at  least  10  per  cent,  of  cocoanut 
oil. 

If  we  now  examine  the  results  rei'orded  in  Table  III., 
we  shall  tind  that  the  soluble  volatile  acids  in  the  mixtures 
are  higher,  and  the  insoluble  volatile  acids  lower,  than 
the  average  of  those  gi\-en  by  the  butler  and  c<K-oanut 
oil  separately.  Take  for  example  the  mixture  containing 
5!0  per  cent,  of  c<x-oanut  oil.  If  we  calculate  simply  on  the 
basis  of  the  butter  and  cocoanut  oil  results,  we  find  that 
tho  average  for  soluble  and  insoluble  volatile  acids  is  24  (» 
and  5-0  respo<'tively.  but  the  actual  results  are  24-4  ami 
4'2,  and  the  some  liolils  goi>d  for  the  other  mixtures.  It  is 
evident,  bowe\"er.  that  tiiis  is  not  a  true  average,  as  the 
mixture  operat4ii  upon  was  4  grms.  of  laitter  and  1  grm. 
of  cocoanut  oil.  and  it  is  therefore  n<ve«sary  to  know 
what  these  quantities  will  give  separatel.v.  In  niaking 
the.se  tests  the  full  cpiantity  (20  grms.)  of  glycerin  was 
enipIoye<l,  but  the  amount  of  caustic  soila  used  was 
proportionate  to  the  quantity  of  fat  BB]ionified.  When 
the  full  amount  (2  c.c.)  of  the  caustic  soda  solution  required 
for  6  grms.  was  employed  for  I  grm.  of  the  fat,  the  mixture 
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would  not  clear  up,  so  that  the  point  of  complete  saponifi- 
cation could  not  be  determined  satisfactorily.  The 
following  Table  (IV.)  gives  the  results  obtained  : — 


Table  IV. 


Soluble 
volatile  acids. 


4  srins.  butter  fat    

1  grin,  cocoauut  oil   

Mixture  of  4  grms.  butter  with 
1  grnu  eocoanut  oil   


22-6 
•  4-4 


Insoluble 

volatile  acids. 


1-7 

9-1 


'^It  will  be  here  observed  that  there  is  a  deficiency 
in  the  soluble  volatile  acids  of  2'6  and  in  the  insoluble 
of  no  less  than  6-6,  and  this  is  most  probably  due  to  the 
retention  of  the  le^s  volatile  acids  by  the  nou- volatile 
acids.  Another  point  which  calls  for  remark  is  with  regard 
to  the  very  high  proportion,  namely  4'4,  of  soluble  volatile 
acids  obtained  front  1  grm.  of  cocoaniit  oil  as  comparefl 
with  7-5  from  5  grms.  of  the  same  oil.  In  order  to  throw 
.some  light  on  this  apparent  discrepancy,  we  sapouifietl 
1  grm.  of  butter  and  I  grm.  of  eocoanut  oil,  respectively, 
distilled  off  the  usual  110  c.c.  which  was  titrated  in  the 
ordinary  way,  then  added  110  c.c.  of  water  to  the  distilling 
flask,  distilled  off  110  c.c.  again,  and  repeated  this  foiu' 
times,  with  the  results  given  in  Table  V. 


Table  V. 


1  grm. 

butter. 

1  grm.  eocoanut  oil. 

Soluble 

Insoluble 

Soluble 

Insoluble 

volatile 

volatile 

volatile 

volatile 

acids. 

acids. 

acids. 

acids. 

1st  distillation  . . . 

6-2 

I-O 

4-4 

9^1 

2nd 

•6 

•8 

•7 

5^6 

.•ird            

•2 

•0 

•  2 

4^3 

4th 

■1 

■B 

•15 

3^0 

5th            

•05 

•5 

■10 

2^7 

6th            

•05 

•5 

•05 

2^3 

If  we  add  together  all  the  soluble  volatile  acids  data  7-2 
is  obtained,  and  this  is  equal  to  36  for  total  soluble  volatile 
acids  in  5  grms.  As  the  5  grm.  quantity  actually  gave 
28'1,  it  is  plain  that  there  is  practically  no  discrepancy 
between  the  results,  when  the  nature  of  the  method  is 
taken  into  account.  With  the  1  grm.  of  eocoanut  oil 
the  figure  is  5'(),  which  is  equal  to  28  in  5  grms.,  whereas 
the  actual  figure  from  the  latter  quantity  is  only  7o. 
This  difference  cannot  be  accounted  for  by  the  proportion  of 
soluble  volatile  acids  in  the  residual  mixture  in  the 
distilling  flask  when  5  grms.  are  operated  upon,  but  is 
manifestly  due  to  the  fact  that  the  insoluble  volatile  acids 
are  only  insoluble  under  the  conditions  of  the  process.  If 
these  so-called  insoluble  volatile  acids  are  not  quite  insolu- 
ble, but  in  reality  slightly  soluble,  then  the  higher  soluble 
volatile  acids  in  the  1  grm.  quantity  are  accounted  for. 
That  this  is  the  case  is  proved  by  an  e.vperiment  made 
with  5  grms.  in  the  usual  way,  diluting  the  110  c.c.  distillate 
to  550  c.c.  with  water,  shaking  thoroughly,  filtering  and 
titrating  500  c.c.  of  the  filtrate.  Treated  in  this  way  the 
soluble  volatile  acids  were  12  c.c.  and  the  insoluble  13-7 
c.c.,  and  although  this  does  not  account  for  the  whole 
difference  in  the  soluble  volatile  acids,  it  clearly  shows 
that  the  so-called  insoluble  volatile  acids  are  not  quite 
insoluble  in  water.  If  the  distillate,  after  dilution,  had 
been  heated  to  boiling  and  then  cooled  it  is  certain  tliat 
considerably  more  of  the  acids  would  have  been  dissolved. 
but  it  was  not  necessary  to  pursue  the  matter  further. 

A  serifs  of  trials  was  ne.xt  made  with  margarine 
containing  various  percentages  of  eocoanut  oil,  which  was 
the  same  as  was  employed  in  the  mixtures  with  butter, 
and    the   following   results    were   obtamcd : — 


Table  VL 


Soluble 

Insoluble 

volatile  acids. 

volatile  acids. 

Margarii 

e  alone 

•4 

•5 

do. 

with  5%  eocoanut  oil 

1^4 

•7 

do. 

do.  10% 

do. 

2^2 

l^S 

do. 

do.  £0% 

do. 

3-9 

2-6 

do. 

do.  30% 

do. 

5^0 

3^9 

do. 

do.  40% 

do. 

5^8 

5^7 

do. 

do.  50% 

do. 

6^5 

7^6 

Taking,  as  before,  the  margarine  containing  20  per  cent. 
of  eocoanut  oil.  it  is  apparent  that  the  soluble  volatile 
acids  are  0-8,  and  the  insoluble  volatile  acids,  6-9,  lower 
than  would  be  expected  from  the  mixture,  thus  showing, 
as  in  the  case  of  butter,  that  these  acids  are  retained  to 
the  extent  stated,  by  the  non-volatile  fatty  acids. 
Identical  results  were  obtained  with  olive  oil  and  beef  fat 
when  mixed  with  the  cocoaniit  oil,  after  allowing  for  the 
slight  differences  in  the  composition  of  the  two  former  oils. 
This  shows  that  the  almost  liquid  fatty  acids  of  olive  oil 
have  quite  as  great  an  effect  as  the  more  solid  fatty  acids 
of  beef  fat,  in  retaining  the  volatile  acids. 

The  question  now  arises  as  to  the  value  which  is  to  be 
attached  to  the  Polenske  numbers  for  the  detection  and 
determination  of  eocoanut  oil  in  butter  and  in  margarine. 
It  must  be  admitted  without  qualification  that  the 
Polenske  test  is  purely  empirical,  and  it  is  hedged  round 
by  so  many  conditions  that  extreme  caution  must  be 
exercised  before  coming  to  a  decision  as  to  the  presence  of 
eocoanut  oil  in  a  butter.  It  is  all  very  well,  as  some 
analysts  have  done,  to  show  what  small  proportion.s  can  be 
detected  on  the  condition  that  one  knows  the  exact 
composition  of  the  butter  which  has  been  mixed  with 
eocoanut  oil.  But  unfortunately  for  the  analyst,  he  is 
not  in  a  position  to  know  this,  and  therefore  the  Polenske 
test  simply  brings  him,  in  some  cases,  to  the  doubtful 
point.  This  occurs,  as  far  as  our  experience  goes,  when 
there  is  found  a  ratio  of  9  of  insoluble  volatile  acids  to 
100  of  soluble  volatile  acids.  In  such  cases  resort  must  be 
had  to  the  phj'tosteryl  acetate  test,  and  if  this  proves  the 
presence  of  a  vegetable  oil,  the  probability  will  then  be 
that  it  is  eocoanut  oil,  although  certainty  is  out  of  reach. 
Where  a  positive  result  is  obtained,  it  will  probably  be 
safe  to  regard  any  excess  of  insoluble  volatile  acids  as 
being  due  to  eocoanut  oil,  and  to  state  always  the  minimum 
proportions  that  may  be  present.  We  may  add  that  so 
far  as  our  trials  have  gone,  we  cannot  place  any  reliance 
on  the  methods  of  detecting  eocoanut  oil  which  are 
dependent  on  silver,  copper  or  baryta  values. 

As  regards  the  detection  and  estimation  of  eocoanut  oil 
in  margarine,  the  Polenske  number  appears  to  be  quite 
reliable  within  limits  of  say  5  per  cent.  Basing  our 
calculations  on  the  figures  given  in  Table  VI.,  we  have 
tested  margarines  of  known  composition,  and  obtaine<l 
results  withm  3  per  cent,  of  the  truth,  where  there  was 
35  per  cent,  of  eocoanut  oil  present.  In  this  connection 
there  is  a  danger  of  the  analyst  reporting  a  margarine,  say 
on  a  soluble  volatile  acids  of  Iv4.  as  containing  Ki  per  cent, 
of  butter,  if  he  only  determined  the  soluble  volatile  acids 
which  seems  to  be  all  that  he  is  legally  required  to  do. 
In  a  sample  of  margarine  tested  by  omselves,  the  soluble 
volatile  acids  were  6-2,  and  the  insoluble  P-G,  but  this  wo 
reported  as  genuine,  as  practically  the  whole  of  the  former 
was  due  to  eocoanut  oil  and  not  to  butter.  This  is  a 
pitfall  which  analysts  must  avoid,  as  they  may  otherwise 
wrongly  accuse  manufacturers  of  margarine  of  an  infringe- 
ment of  the  Sale  of  Food  and  Drugs  Act,  1899. 

As  already  stated,  it  has  been  attempted  to  utilise  tho 
Polenske  number  as  a  factor  for  the  iletermination  of 
animal  fat,  such  as  beef  fat  or  lard,  in  butter.  But  for  tliis 
purpose  two  priiu-ipli-s  must  be  established  beyond  doubt, 
and  these  are  (1)  that  a  greater  (iroportion  of  insoluble 
volatile  acids,  as  compared  with  the  soluble  acids,  is  to 
be  found  in  butters  when  the  latter  acids  are  high  than 
when  they  are  low.  and  (2)  that  the  other  constants  arc  so 
affected  as  to  throw  them  out  of  their  usual  relationship 
to  each  other.  The  first  of  these  pro])ositions  is  founded 
upon  insufficient  data,   and  in   our  experience  facts  are 
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entirely  against  it,  as  is  sho^^■n  by  the  figures  already  referred 
to.  It  may  be  said  that  Butter  No.  5  in  Table  I.  does  not 
supj)ort  our  contention,  but  this  is  an  exceptional  case, 
and  its  composition  is  probably  due  to  the  cow  which 
produced  it  liaving  been  fed  partly  on  cocoanut  cake 
or  meal.  In  fact,  the  only  butters  we  have  found  to  ^ivt- 
such  results  were  from  tjie  milk  of  cows  which  we  liad 
fed  in  this  way,  by  a  farmer,  for  experimental  purposes. 
It  is  therefore  to  be  expected  that  butters  having  low 
soluble  volatile  acids,  say  about  25,  will  have  a  corres- 
ponding jiroportion  of  the  insoluble  variety,  if  the  cows 
received  cocoanut  meal  as  a  portion  of  their  food.  The 
first  |)roposition  therefore  remains  unjnovetl.  or  rather  is 
practically  disprovi-d,  and  without  it  the  second 
proposition  is  of  little  account.  It  is  not  necessary  to 
enter  into  an  elaborate  argument  on  this  point,  but  we 
may  just  i)ut  on  record  the  following  analysis  of  a  genuine 
Scotdi  butter,  which,  according  to  the  two  propositions 
referral  to,  would  be  regarded  as  containing  animal 
f»t  :— 

Soluble  volatile  acids 25-2 

lusolublo  vohitile  acids jt- 2*1 

SajK)uitlcation  value 227*2 

Zeiss  at  40»  C ••3-7 

.Specific  cravity  at  100°  Y „"2^'^ 

Iodine  value 42-7t 

It  is  sometimes  inconvenient,  as  occasionally  in  cheese 
analysis,  to  obtain  5  grms.  for  the  determination  of  the 
volatile  acids,  and  it  is  therefore  of  interest  to  know  the 
relationship  between  the  results  with  this  and  smaller 
quantities  of  butter.  With  this  object  in  view,  tests 
were  made  with  1.  '2-5  and  5  grms.,  respectively, 
of  two  samples  of  butter,  the  results  being  embodied 
in  : — 


T.iBLE   VII. 


Soluble 

Insoluble 

volatile  acids. 

volatile  acids. 

6  erms.  No.  1  butter  fat      

32-4 

2'7 

2-5  urnis.      do.         do.           .... 

16-7 

2-4 

1  grni.           do.         do.          -  ■  ■  - 

7-3 

1-8 

5  grmi'.  No.  2  butter  fat     

28-1 

1-8 

2-5  grim.      do.         do.           

14-7 

1'5 

1  grm.          do.        do 

a.2 

1-1 

These  results  show  that  the  soluble  volatile  acids  for 
5  grms.  of  butter  fat  may  be  obtained  approximately  by 
multiplying  the  result  from  2-5  grms.  by  1-92,  and  that 
from  1  grm.  by  4-5.  Similarly  the  insoluble  volatile  acids 
for  5  grms.  may  be  approximately  obtained  by  multipU'ing 
the  result  from  '1-5  grms.  by  l"l6,  and  that  from  1  grm. 
by   l-(5. 

We  have  also  been  making  trials  with  regard  to  the 
application  of  the  Polenske  test  to  other  oils  and  fats, 
so  far  without  finding  it  of  any  positive  value*,  but 
wo  intend  going  further  into  the  matter.  In  the  meantime 
we  append  the  results  obtained  with  several  oils  and 
fats:— 


Table  VIH, 


Soluble 
volatile  uldi. 


Beef  lat 

Lard 

Cottonseed  oU    . . 

Olive  oil    

Arachis  oil    

Pod  liver  oil 

DoEftsli  liver  oil 
Porpoise  oil    . . . . 
Japan  wax   


•as 

•ss 

■4 

•2 
■4 
■5 
■3 
81-4 
3-« 


Insoluble 
TOlatile  arids. 


•S 
•4 

•4 

.•2 

•3S 
■4 
■0 
1-4 
■8 


Yorkshire  Section. 


Meeting  held  at  Leeds  on  Monday,  December  I4ih,  1908. 

TBOF.  W.  M.  GARDXER,  M.SC,  IX  THE  CH.'^IR. 


THE  FIFTH  REPORT  OF  THE  ROYAL  COHLMISSIOX 
OX  SEWAGE  DISPOSAL. 

BY  JOHN  T.  THOMPSON,   M.SC. 

.\fter  ten  years  of  deliberation  the  Commissioners 
have  issued  this  Report,  which  deals  cliielly  with  the 
relative  merits  of  the  methods  available  for  the  purification 
of  the  sewage  of  towns. 

-As  a  result  of  this  delay  in  publication,  the  Report 
is  very  im))ortant  as  an  official  confirmation  of  facts 
that  liave  been  known  for  some  years  amongst  thofie 
worlcing  on  the  sewage  jiroblem,  but  it  contains  little 
recent  investigation.  During  the  last  two  or  three 
years,  authorities  who  were  comiK'Ued  to  carry  out  schemes 
may  have  spent  considerai^le  sums  of  jmljiic  money, 
for  example,  on  storm  filters,  whilst  the  |{oyal  Commission 
held  back  information  showing  that  those  were  costly 
and  inefficient.  At  the  same  time  one  must  bear  in 
mind  the  difficulty  of  the  tusk  which  the  Commissioners 
have  successfully  larried  out,  namely,  the  collecting 
of  a  large  mass  of  evidence  and  collating  with  it  observations 
and  experiments  of  their  own.  They  have  interpreted 
their  terms  of  reference  wisely  and  in  broad  outline  the 
conclusions  they  have  arrived  at  are  excellent,  conse- 
quently they  deserve  the  gratitude  of  all  engineers  and 
chemists  who  are  responsible  for  the  sewage  disposal 
and  general  sanitation  of  our  towns.  Some  of  the 
experiments  and  methods  by  which  these  conclusions 
were  arrivi'd  at  are  open  to  criticism;  the  general 
arrangement  of  the  Report  is  also  somewhat  confusing. 
There  is  yery  scanty  reference  to  work  done  in  other 
countries  on  this  subject. 

Tlie  following  ])aragraph  is  noteworthy,  and  reveals 
the  maiu  jirinciple  underlying  the  whole  report : — 

"  We  are  satisfied  that  it  is  practicable  to  ]inrify  the 
sewage  of  townis  to  any  degree  rcquirc<l,  either  by  land 
treatment  or  by  artificial  filters,  and  that  there  is  no 
essential  ditTcrence  between  the  two  processes,  for  in  each 
case  the  purification,  so  far  as  it  is  not  mechanical,  is 
chiefly  effected  by  means  of  micro-organisms.  The  two 
main  questions,  therefore,  to  be  considered  in  the  ease 
of  a  town  proposing  to  adopt  a  system  of  sewage  purifi- 
cation are,  first,  what  degree  of  purification  is  required 
in  the  circumstances  of  that  town  and  of  the  river  or 
stream  into  which  its  liquid  refuse  is  to  be  discharged  ; 
and.  second,  how  the  degree  of  purification  required  can, 
in  the  particular  case,  be  most  economically  obtained." 

The  Commissioners  realise  that  Ux-al  circumstances 
vary  to  such  an  extent  that  "  the  necessary  control 
cannot  be  jirovidwl  by  dirot  ena<tnu"nt  which  could  be 
enforced  by  the  ordinary  courts,"  therefore,  statutory 
provisions  in  regard  to  (piestions  of  pollution  and  public 
health  must  be  of  an  elastic  character.  This  important 
principle   will   be  reeeive<l   with   general   satisfaction. 

The  Report  will  be  extremely  tiseful  in  the  hands  of 
those  who  have  intimate  e.\pert  knowletlge  of  all  the 
variitl  local  factors  which  enter  into  the  question  of  the 
sewage  treatment  of  any  place,  but  the  danger  of  misuse 
by  the  inexpericncc<l  cannot  be  too  strongly  emphasised, 
for  it  may  lca<l  to  an  increa.se  of  the  waste  of  public  money 
which  is  continually  going  on,  especially  in  small  com- 
munities, by  the  enqiloyment  of  architects  and  surveyors 
who  have  no  personal  experience  of  sewage  disposal. 

Part  I.^I'rei.imis.iby  Processes. 

Par.  21. — Dr.  McGowan's  formula  for  "strength  of 
sewage"  seems  too  empirical,  but  as  .Appendix  l\'.  is 
not  yet  available  one  cannot  judge  how  it  has  been 
arrived  at.  It  is  significant  that  the  Report  says  that 
"  no  statement  can  be  made  as  to  its  previse  accuracy." 

Par.  •2■^. — "Screening"  might  have  been  dealt  with 
more  fully.  It  is  essential,  not  only  where  the  sewage 
has  to  be  pumped,  but  also  where  it  is  necessary  to  press 
the  sludge. 
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Par.  29. — With  reference  to  the  use  of  sedimentation 
tanks  in  parallel,  where  the  tanks  are  narrow  and  adjacent, 
there  is  the  additional  advantage  of  a  short  sludge  culvert, 
or  better  still,  the  sludge  pump  may  have  a  suction  pipe 
in  each  tank,  thus  avoiding  the  cost  of  a  culvert  and  the 
objectionable  manual  laboiu-  often  necessary  with  tanks 
in  series,  where  the  fall  is  insufficient. 

Par.  50. — The  statements  about  septic  tank  treatment 
are  in  harmony  with  the  usual  practice  ;  it  is  interesting 
to  learn  that  if  septic  effluent  is  treated  in  settling  tanks 
with  "  2  to  3  grains  of  lime  per  gallon,  the  suspenderl 
solids  are  reduced  from  8  to  5  parts  per  100,000,  a 
considerably  larger  quantity  of  the  liquor  can  be  purified 
per  cubic  yard  of  filter,  and  the  offensive  character  of  the 
septic  tank  liquor  is  largely  destroyed."  It  is  a  quaint 
idea  to  express  the  amount  of  precipitant  in  the  time- 
honoured  British  unit  when  suspended  solids,  etc.,  arc 
throughout  expressed  in  parts  per  100,000 

The  advice  given  about  the  choice  of  tank  treatment 
is  sound,  but  considerable  knowledge  of  local  conditions 
are  essential  to  use  it  successfully. 

Part  II. — Artificial  Filtees. 

Pars.  92 — 98. — Elaborate  detailed  suggestions  are  here 
made  as  to  the  volume  of  liquid  which  can  be  treated 
on  contact  and  percolating  beds,  taking  into  account 
the  size  of  material  used  in  the  filters  and  the  amount 
of  suspended  solids  in  the  effluent  from  the  preliminarj- 
processes.  For  treating  well  clarified  liquids  on  contact 
beds  of  fine  material,  4  to  6  fillings  per  day  are  lecommended 
for  dry  weather,  but  surely  this  does  not  allow  sufficient 
time  for  proper  drainage  and  aeration  of  the  beds  ;  such 
statements  cannot  be  Ijased  on  practical  experience 
with  contact  beds.  When  the  Report  goes  on  to  state, 
"  that  the  rates  of  filtration  that  we  give  could  generally 
be  doubled  in  wet  weather,"  it  reaches  the  verge  of 
absurdity,  for  it  is  almost  impossible  to  fill  a  contact  bed 
8  to  12  times  per  day  without  serious  damage  to  the  bed 
and  the  quality  of  the  effluent.  Such  statements  are 
misleading  and  tend  to  encourage  the  provision  of 
inadequate  areas  of  filters,  which  would  be  perpetuallj' 
ovenvorked.  The  mass  of  evidence  given  before  the 
Commission  points  to  3  fillings  per  day  in  dry  weather, 
increased  to  5  or  fi  fillings  for  short  periods  during  storm, 
as  the  highest  rate  at  which  contact  beds  can  be  efficiently 
worked. 

Par  99. — The  remarks  on  the  action  of  contact  beds 
are  important  and  suggest  the  need  of  further  investigation. 
Perhaps  more  emphasis  might  have  been  put  upon  the 
value   of   the   period    when   the   bed   is  standing   empty. 

Pars.  Ill — 118. — There  are  eight  causes  of  the  loss  of 
capacity  of  contact  beds  mentioned,  the  most  important 
are  the  disintegration  and  consolidation  of  the  medium, 
which  can  be  largely  avoided  by  using  durable  material 
graded  to  an  even  size  ;  inefficient  sub-drainage  and 
overwork  ;  if  these  causes  of  decrease  are  guarded  against, 
the  otiier  minor  ones  will  have  little  effect  when  a  clarified 
liquid  is  treated. 

The  important  subject  of  percolating  beds  occupies 
a  considerable  portion  of  the  Report.  Unfortunately 
the  experiments  described  under  this  head  are  open  to 
criticism  because  of  the  small  size  of  the  beds  used  and 
the  comparatively  short  periods  over  which  the  observa- 
tions extended. 

Par.  135. — At  Horfield  a  deep  bed  containing  284 
cube  yards  of  medium  is  compared  with  a  shallow  one 
containing   only  27-56  cube  yards. 

Par.  136.— The  Ilford  beds  had  a  content  of  24  and  12 
cube  yards  respectively,  and  in  both  these  experiments 
the  distribution  was  faulty  through  the  use  of  Stoddart's 
trays. 

Par.  147. — Worse  still,  at  Dorking  much  time  and  care 
was  expended  on  tests  carried  out  with  beds  witli  contents 
of  5  and  10  cube  yards.  Extreme  caution  should  be  used 
in  drawing  inferences  from  experiments  carried  out  on 
such  a  small  scale. 

Pars.  149 — 152. — The  experiments  with  salt  solutions 
are  of  some  academic  interest,  but  do  not  accurately 
represent  the  passage  of  sewage  impurities  through  a 
bed. 


Par.  153. — These  observations  lead  to  the  conclusions 
that,  assuming  good  distribution,  a  given  quantity  of 
coarse  material  will  give  about  the  same  result  whether 
arranced  as  a  deep  or  shallow  bed,  but  in  the  case 
of  fine  materials  it  is  more  advantageous  to  construct 
a  shallow  bed. 

Prtr.  159. — The  remarks  on  the  most  convenient 
arrangement  of  percolating  beds  are  of  [iractical  utility. 
An  area  of  percolating  beds  should  be  so  arranged  that 
portions  of  it  may  be  put  out  of  work  without  interfering 
with  the  general  plant.  .As  side  aeration  i;;  not  necessary 
for  percolating  beds,  the  arrangement  of  a  works  would 
depend  chiefly  on  the  configuration  of  the  site  and  the  form 
of  distribution  employed  ;  all  moving  distributors  have 
economic  limits,  but  with  fixed  forms,  such  as  nozzles, 
perforated  pipes,  etc.,  "  there  would  appear  in  principle 
to  be  no  limit  to  the  size." 

Par.  161. — It  is  desirable  to  be  able  to  form  some 
idea  of  the  relative  cost  of  the  various  methods  of  sewage 
disposal,  but  the  estimates  given  in  the  Report  do  not 
appear  to  justify  the  labour  expended  on  them.  They 
are  unfair  to  contact  bed  installations  for  the  following 
reasons  : — 

(1.)  Assuming  ample  fall,  no  allowance  is  made 
for  excavating  in  the  case  of  the  9  feet  percolating 
beds,  but  for  double  contact  beds,  each  3  feet  deep, 
excavation  is  charged  for  the  secondary   bed. 

(2.)  To  compare  fairly  in  the  cost  of  flooring  with 
the  contact  beds,  the  percolating  beds  should  have  been 
6  feet  deep — a  much  more  usual  depth  than  9  feet, 
especially  where   pumping   is  not   employed. 

(3.)  At  large  works,  anyhow,  the  cost  of  labotir 
in  a  contact  bed  system  would  not  be  double  that 
required  for  a  percolating  system. 

(4.)  £5,700  per  acre  is  an  excessive  cost  for  contact 
beds  ;  the  Manchester  beds  only  cost  about  half  that 
amount.  This  expensive  construction  of  course  tells 
in  favour  of  percolating  beds,  for  a  much  smaller  area 
of  beds  is  required  in  this  case. 

Par.  16S. — The  fig\ires  for  the  total  constructional 
cost  of  the  two  systems  of  beds  are  quite  inexplicable, 
for  in  some  cases  this  total  is  less  and  sometimes  several 
thousands  more  than  the  sum  of  the  principal  items  given. 
Par.  177. — Under  these  circumstances,  little  value 
can  be  attached  to  the  conclusion  that  on  this  basis 
the  treatment  of  tank  effiuent  on  "  percolating  beds 
costs  only  about  two-thirds  as  much  as  purification 
by  double  contact  beds,"  although  one  is  convinced 
that  from  the  standpoint  of  total  annual  cost  and  efficiency 
the  use  of  percolating  beds  is  the  better  of  the  two 
methods. 

Par.  190. — The  summary  of  Part  II.  shows  that 
where  the  size  of  material  and  depth  of  bed  are  arranged 
to  give  maximum  efficiency,  the  superiority  of  percolating 
beds  rests  on  (1)  their  ability  to  treat  nearly  twice  the 
volume  of  tank  liquor  ;  (2)  their  ability  to  readily  cope 
with  variations  in  flow;  and  (3)  the  fact  that  they  produce 
better  aerated,  and  apart  from  suspended  solids,  more 
uniform  effluents  than  contact  beds  ;  at  Leeds  the  effluents 
from  percolating  beds  were  generally  better  nitrated  also. 
On  the  other  hand,  where  an  offensive  tank  liquor 
is  being  treated,  they  are  liable  to  produce  more  smell 
nuisance,  and  also  more  likely  to  swarm  with  flies  than 
contact  beds.  These  conclusions  have  been  confirmed 
at  many  works. 

Part  III. — Land  Treatment. 
This  subject  has  been  fully  dealt  with  in  previous  reports 
and  needs  no  comment  at  this  juncture,  save  that  the 
Commissioners  very  \ri3ely  emphasise  the  fact  that 
sewage  farms  should  be  under  the  best  available  manage- 
ment, and  agricultural  results  should  be  quite  secondary 
to   the   production    of   a   good   effluent. 

Part  IV.— Sludge. 
The  sludge  question  is,  in  the  majority  of  towns,  the 
most  difficult  part  of  sewage  disjiosal.  The  Report  contains 
much  valuable  information,  collected  from  many  sources, 
and  one  would  have  liked  to  have  had  the  subject  still 
further  amplified,  for  it  is  the  chief  source  of  the  troubles 
to  which  sewage  works  managers  are  heir  to. 
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Par.  248. — Littio  is  yet  knon-n  about  the  Iniming 
or  destructive  distilliition  of  sliidgo  cake,  but  the  luethud 
])rouii8es  to  bf-ionu'  a  feasible  one,  if  the  Moiid  principle 
could  be  applied  to  .sludge  cake  so  as  to  produce  power 
gas  and  aiuniouiuui  .'^ilts. 

Para.  2"),'} — 202. — The  e.\|>erimeiits  on  the  manurinl 
value  of  sludge  are  interesting,  but  are  unsjitisfaetorv. 
as  expi'rinients  with  luaiiures  on  one-twentieth  of  an  acre 
plots  and  in  tlower  jiots  for  one  year  always  must  be. 
Thcv  are  of  no  value  to  those  who  are  endeavouring 
to  dispose  of  large  quantities  of  sludge  cake  to  fanners 
wiio  aif  willing  to  ]>ay  carriage  on  it.  The  fact  that  the 
nitrogen  and  phosphorii'  acid  in  cake  is  in  a  nuich  less 
available  form  than  in  sulphate  of  ammonia  and  super- 
]>hosphates,  should  have  been  the  starting  point  of  the 
e.x|KTiments  aiul  not  the  lonclusion  arrived  at.  It  is  well 
known  that  cake  nuist  be  put  on  the  land  in  autumn 
or  early  winter  to  get  the  Im'sI  residts:  it  lias  not  time 
to  weather  if  a])plied  at  the  -same  time  as  ijuiek  acting 
artificial  manures  in  siiring. 

If  the  Commission  had  collected  information  about 
the  best  conditions  for  applying  cake  to  different  crops 
from  districts  like  Glasgow,  where  30,0(10  to  40,000 
tons  )ier  year  are  sent  out  for  agricultural  inirposes, 
and  where  farnu^rs  have  had  experience  with  this  manure 
for  years,  the  result  would  have  been  of  gi-eat  utility 
to  those  who  wish  to  dispose  of  large  quantities  of  sludge 
cake  in  this  manner. 

l'.\KT  v. — Gexebai,. 

The  treatment  of  storm  water  is  dealt  •nith  in  a  very 
satisfactory  way.  It  is  a  great  advantage  to  have  clear 
official  re*-ommendations  on  a  branch  of  sewage  puriiica- 
tion  which,  in  the  past,  has  either  been  entirely  neglected 
or  else  the  provision  made  for  storm  water  has  failed 
to  accomplish   much. 

Par.  287. — The  following  paragraph  is  important : — 
'*  In  the  present  state  of  knowledge,  we  consider  that 
any  regulations  in  reganl  to  the  amount  of  storm  sewage 
to  be  treated,  and  the  method  of  treatment,  should  lie 
of  a  tentative  character,  and  that,  as  regartls  storm  over- 
Hows,  each  place  must,  to  a  great  extent,  Ix-  dealt  with 
according  to  local  circumstances.  The  general  principle 
which  should  be  followed  is,  we  consider,  that  each  local 
authority  should  so  arrange  its  sewerage  system  as  to 
prevent  impuritied  sewage  from  passing  into  the  river 
or  stream  to  an  extent   likely  to  cause  nuisjince.'' 

.Again,  the  Report  makes  it  clear  that  "  the  difficulty 
of  dealing  with  storm  water  lies,  not  so  much  in  the  actual 
quantity  tlowing  off  an  area  as  the  result  of  rain,  as  in 
the  rate  at  which  it  tlows  off." 

Storm  water  is  usually  most  polluted  when  at  its 
maxiiuiim  (low,  hence  the  usual  overHows  on  the  .sewer 
line,  allow  the  foulest  sewage  to  How  direct  into  the  river 
during  heavy   rain. 

Par.  29.5. — The  Commissioners  c(msider  that  the  present 
lyocal  Government  Hoard  regulations  should  be  modilied, 
for  the  e))ecial  storm  filters  reipiired  therein  are  found 
to  be  costly  and  ineflicient,  also  the  provisions  respecting 
the  volumes  to  be  tivated  are  not  elastic  enough. 

Instead  of  these  regulations  they  recommend  as  a  general 
rule  :  — 

(1.)  Speciol  8t<ind-bv  tanks  of  a  volume  equal  to  about 
ft  quarter  of  the  dry  weather  How,  kept  empty  to 
receive  the  storm  water  above  about  three  times  the 
dry  weather  flow,  which  should  lie  treated  fully  in  the 
orninary  tanks  and   Hllers  worked  expansively. 

(2.)  That  any  overllow  at  the  works  should  only 
bo  made  from  these  s|iecial  tanks. 

(3.)  That  no  s|iecial  storm  filters  should  lie  provided, 
but  that  the  area  of  ordinary  HIters  should  l)e  enlarged 
to  ]irovide  for  the  filtration  of  the  whole  volume 
requiring  such  treatment. 

(4.)  The  Hivers  Hoanls  or  County  Councils,  as  the 
ease  may  lie.  shall  ha\-e  )jower  to  de<ide  the  volume 
of  storm  water  to  be  treate<l,  size  of  stand-by  thinks,  etc., 
the  Local  .Authority  having  a  right  of  apjieal  to  the 
Central   .Authority. 

If  this  sound  advice  is  carried  into  practice  it  will 
be  a  great  gain  to  all  concerned.     Of  course  the  Com- 


missioners recognise  that  it  is  impmcticable  to  dispense 
with  the  existing  forms  of  storm  overrtow  entirely  ;  for 
instance,  to  make  the  main  overllow  from  the  stand-bv 
tanks  in  ca.ses  wheiv  the  outfall  .sewer  delivers  at  ali<nit 
river  level,  would  be  ]iroliibitively  exinnisive,  for  it  would 
entail  a  large  s|«re  pumping  ]ilant  which  would  only  Ik- 
require<l  on  very  few  days  in  the  year. 

Pur.  2M2.  —  In  iliscussing  the  choice  of  a  method  of 
sewage  treatment,  it  is  made  clear  that  this  should  de|>end 
primarily  on  local  conditions  and  therefore  only  guiding 
considerations  aiv  indicated  in  a  general  wav.  The 
intimate  knowledge  of  these  local  conditions,  which  is  of 
such  iniiKirtancc  to  the  success  of  a  scheme,  can  only  be 
attained  by  )irolofige<l  observation  and  ox]>eriment  bv 
trained  officials  reseaivh  of  this  kind  cannot  be  hurrieii, 
for  some  of  the  most  important  difficulties  in  sewage 
dis]X)siil  only  develoii  after  a  method  of  treatment  has 
been  in  operation  for  some  years.  Kor  example,  during 
the  first  twelve  months  a  contact  bed  may  give  far  more 
brilliant  results  than  a  penolating  IhkI,  whereas  by  the 
end  of  four  years  the  verdict  might  lie  reversed. 

The  imsuccessfiil  character  of  many  works  treating  the 
sewage  from  small  communities,  is  largely  due  to  the 
absence  of  such   primary   knowledge. 

Unless  good  cheaji  land,  suitably  situated,  is  available, 
land  treatment  is  not  recommended.  The  results  which 
may  be  ex|H'cted  from  the  various  jirocesses  tn'ating 
sewages  of  different  strengths  are  summarised  in  three 
tables  facing  page  202. 

This  is  the  first  official  recognition  of  the  important 
principle  of  the  expansive  use  of  artificial  filters,  therefon- 
the  rate  of  filtration  given  in  these  tables  might  have 
been  more  clearly  defined  without  compromising  the 
spirit  of  the  Report,  which  is  to  avoid  fixed  legal  enactment. 
For  example,  tliis  could  easily  have  been  done  by  working 
out  the  case  of,  say,  a  town  with  a  mean  dry  weather 
flow  of  1,000,000  gallons  ))er  day  of  average  sewage 
j  (Class  11.),  where  it  is  pro]>osod  to  use  continuous  How 
precipitation  tanks  and  coarse  percolating  IkhIs  6  feet 
I    deep. 

From  Table  II.  we  gather  that  "  Rate  of  filtration  " 
per  cube  per  day  =  l"iO  gallons,  then  the  maximum  rate 
in  storm  tiines=  150  x  2  =  31X1  gallons.  Assuming  that 
this  town  is  required  to  treat  three  times  the  mean  dry 
weather  How  of  storm  water  completely,  then  mean  dry 
weather  rate  of  filtration  per  cube  yani  per  day  =  'i|'' 
=  100  gallons,  thercfon>  IO,(X)0  culie  yards  of  medium 
or  approximately    1  acre  of  bc<ls  would  be  requireil. 

Hence  it  would  ap]iear  that  the  term  "  Rjite  of 
filtration  "  used  throughout  this  Report  is  merely  a 
figure  which  may  lie  doubled  to  get  the  maximum  rate 
in  storm  time  and  only  corresponds  with  the  mean  dry 
weather  rate  in  the  s|MHual  case  where  two  volumes 
of  storm  water  must  lie  treated. 

Par.  203. — The  Comuiissioners  say,  "we  think  it  may 
be  taken  that  it  is  practicable  to  filter  three  times  the 
mean  dry  w*'ather  flow,  and  while  there  are  few  or  no 
data  to  .show  that  this  is  the  right  amount  for  which 
filtration  is  rcqiiiri'd,  we  doubt  whether,  as  a  general  rule, 
the  filtration  of  any  larger  amount  will  Ix-  found  to  he 
ueces.sary  t<i  prevent   nuisjinee." 

If  they  had  only  taken  steps  to  make  certain  that  it 
will  1h'  unneces.sjirv  to  treat  more  than  three  times  the 
mean  dry  weather  How,  it  would  have  avoided  much 
confusion.  Then  the  mean  dry  weather  rate  could  have 
been  used  throughout  for  expressing  the  volumes  treated 
on  iH'ds,  supplemented  by  the  statement  that  the  lieds 
nuiy  1h'  used  ex]iansively  up  to  a  maximum  of  three  times 
this  rale  in  storm  times  if  it  wen*  necessary  to  treat  three 
dilutions  completely.  Such  a  lij\sis  wouM  have  still 
been  elastic  enough  to  cover  the  variations  in  Im-al 
factors,  and  would  have  added  a  iletinition  to  theconcejition 
whiih  Would  have  a|iiK'ale<l  nuire  fonibly  to  the  practical 
mind,  than  the  Iwsis  u.sed  in  the  Report. 

.Although  it  is  possible  that  the  rates  of  treatment 
given  in  the  tables  may  be  attainable  when  the  whole 
area  of  lieds  are  at  their  maximum  *'Hi<'icncy.  it  is  doubtful 
whether  such  high  rates  could  lie  maintained  in  actual 
practice,  cs|KTially  with  a  contact  bed  system.  There 
seems  to  U*  little  margin  allowed  for  breakdowns  or  the 
washing  and   renewal  of   material. 
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Par.  303. — With  regard  to  standards  to  be  applied 
to  sewage  efHuent.s,  the  investigation  is  still  incomplete. 

The  harm  caused  by  allowing  insufficiently  puritied 
sewage  to  How  into  streams  is  summarised  under  the 
following  heads  :  — 

(1.)  De-aeration  of  the  river  and  consequent  injury 
to  fish  life. 

(2.)  Putrefaction  of  organic  matter  to  such  an  extent 
as  to  cause  nuisance. 

(3.)  Production  of  sewage  fimgus  and  other  objection- 
able growth.i. 

(4.)  Accumulation  of  suspended  matter  in  the  river 
bed  or  behind  weirs. 

(5.)  Discharge  of  substances  either  in  solution  or 
suspension  which  are  poisonous  to  fish  or  live  stock 
drinking  from   the   stream. 

(6.)  Discoloration  of  the  river. 
(7.)  Discharge   of   inte.stinal   bacteria. 
The  extent  of  the  purification  necessary  to  avoid  the 
occurrence  of  all  these  evil  results  must  vary  with  the 
particular  circumstances  of  the  town  and  water  course 
concerned. 

Par.   311. — As  the   Rivers    Pollution    Prevention   Act 

of  1876  takes  no  account  of  this  fact,  the  Commissioners 

feel  strongly  that  the,  law  should  be  altered  in  this  sen.se. 

Par.    316. — The    recommendations    on     this     subject 

are  of  the  greatest  significance  : —  • 

(1.)  The  Central  Authority  should  determine  the 
tests  to  be  used  as  standards,  and  in  the  first  instance 
prescribes  one  standard  for  all  non-tidal  waters  ;  then 
the  Rivers  Boards  or  County  Councils,  as  the  case  may 
be,  shall  be  authorised  to  raise  or  lower  that  standard 
as  local  circumstances  require,  subject  to  appeal  to  the 
Central  Authority. 

(2.)  No  actionshall  be  allowed  for  damages  alleged 
to  be  due  to  the  discharge  of  an  effluent  which  complies 
with  the  standard  fixed  for  the  water  into  which  it 
discharges,  but  complaint  shall  be  made  to  the  Central 
Authority,  which  shall  fix  a  different  standard,  if 
circumstances  require  it. 

Action  may  be  brought  in  the  ordinary  courts  for 
alleged  damage  caused  by  the  discharge  of  an  effluent 
which  does  not  comply  with  the  standard. 

(3.)  The  Central  Authority  should  have  power  to 
suspend  the  operation  of  any  standard  to  allow  time 
for  construction  of  works,  etc.,  which  justify  such 
suspension. 

Par.  320. — A  perusal  of  the  replies  to  questions 
relating  to  standards  for  sewage  effluents  given  in 
Appendix  VII.,  shows  that  there  is  a  general  concensus 
of  opinion  that  the  mere  estimation  of  the  amount  of 
organic  matter  in  an  effluent  by  means  of  the  ordinary  water 
analysis  tests  is  not  a  reliable  index  of  the  effect  of  the 
effluent  on  the  stream  into  which  it  is  discharged  ;  to 
judge  of  this  a  knowledge  of  the  stage  of  oxidation  to 
which  that  organic  matter  has  arrived  must  be  obtained. 
It  would  be  desirable  to  do  this  by  estimating  the 
total  amount  of  dissolved  oxygen  that  an  effluent  could 
absorb  during  complete  oxidation,  but  unfortunately 
this  process  is  slow  and  would  occupy  two  months. 
Consequently  it  is  necessary  to  devise  some  simple,  rapid 
test  based  on  this  biological  process  which  is  not  likely 
to  give  conflicting  result^s  with  different  analysts. 

Par.  322. — For  general  guidance  the  Commission 
jirovisionally  state  that  an  effluent  should  not  contain 
more  than  i$  parts  per  100,000  of  susjjended  matter  and 
should  absorb  less  than  certain  specified  weights  of 
dissolved  o.xygen  in  1,  2,  and  5  days. 

The  Commission  specify  that  the  suspended  matter 
should  be  removed  before  this  "  aeration  "  test  is  applied, 
but  their  reason  for  this  is  not  apparent.  To  form  an 
opinion  of  the  effect  of  an  effluent  on  the  stream  receiving 
it.  the  test  should  certainly  be  applied  to  the  effluent 
as  a  whole.  Moreover  in  its  present  form  this  test  seems 
too  complex  to  bo  useful  as  a  legal  standard,  and  their 
final  pronouncement  on  this  difficult  point  will  be  awaited 
with  interest. 

The  attention  of  chemists  should  be  drawn  to  the 
account  of  Dr.  Adeney's  interesting  and  laborious 
research  on  the  "  Course  and  Nature  of  the  Fermentative 
Changes   in   Natural   and   Polluted   Waters,  as  indicated 


I  by  the  Composition  of  the  Dissolved  Gases,"  publi-shed 
in  Appendix  VII.  Amongst  other  important  results 
it  is  demonstrated  that  the  fermentation  of  substances 
under  aerobic  conditions  by  the  organisms  usually 
present  in  water,  takes  place  progressively  in  two  distinct 
stages,  (1)  that  in  which  the  organic  substances  are 
completely  broken  down,  the  carbon  and  nitrogen  being 
largely  converted  into  carbon  dioxide  and  ammonia,  a 
little  organic  matter  remaining  as  such,  but  in  an  altered 
form  ;  (2)  that  in  which  ammonia  is  oxidised  to  nitrous 
or  nitric  acid  or  both  ;  during  this  stage  some  of  the 
organic  matter  remaining  from  (1)  may  be  further 
oxidised  to  carbon  dioxide  and  possibly  also  to  nitrij 
acid. 

This  research  is  an  important  step  towards  ascertaining 
the  nature  of  the  complex  changes  which  take  place 
during  the  aerobic  purification  of  sewage.  As  a  result 
of  his  e.xperience.  Dr.  Adeney  (Appendix  VII.,  page  5) 
suggests  a  series  of  standard  tests  based  on  the  ratio  of 
dissolved  oxygen  to  dissolved  atmospheric  nitrogen 
remaining  in  aerated  mixtures  of  tap  water  and  effluent, 
after  standing  24  hours  at  60°  F.  These  standards  are 
perhaps  too  elaborate  for  practical  purposes,  yet  every- 
thing points  to  the  adoption  of  some  modification  of  the 
"  aeration  "  test,  together  with  a  limit  to  the  amount 
of  suspended  solids,  as  the  ultimate  standards  for  sewage 
effluents. 

Par.  356. — The  whole  of  the  recommendations  of  the 
Royal  Commission  centre  around  the  creation  of  a  new 
Central  Administrative  Authority,  with  the  local  Rivers 
Board  as  a  first  tribunal. 

Much  difference  of  opinion  has  been  expressed  on  this 
point,  but  in  theory,  at  least,  the  proposal  should  give 
general  satisfaction ;  for  it  seems  eminently  desirable 
that  the  vital  questions  indicated  should  be  dealt  with 
in  a  comprehensive  manner.  For  instance,  it  is  very 
essential  that  the  water  supplies  of  this  country  should 
be  protected,  and  utilised  to  the  best  advantage  for  the 
benefit  of  our  dense   popidation. 

Our  past  experience  of  (iovemment  Departments 
is  not  enconraging,  yet  if  this  new  Authority  were  so 
constituted  that  it  would  break  away  from  old  traditions, 
and  carry  out  its  work  on  broad,  progressive  lines  so  as  to 
lead,  not  hinder,  those  who  are  working  out  the  many 
details  of  the  vital  problem  of  sanitation,  it  would  be  a 
great  boon  to  our  national  life. 

Discussion. 

Prof.  W.  JI.  Uakdner  said  that  he  gathered  that  on  the 
whole  the  Report  was  a  very  satisfactory  one.  It 
appeared  pi-obable  that  improvements  were  not  likely 
in  the  future  to  bear  so  much  on  fundamental  points 
as   on   details. 

Dr.  G.  J.  Fowler  appreciated  Mr.  Thompson's  difficulty 
in  summarising  the  Report,  as  he  him.self  had  made  several 
attempts  to  do  the  same.  He  was  pleased  Mr.  Thompson 
did  not  depreciate  contact  beds.  The  confusing  figures 
given  in  the  Report  with  regard  to  them  could  ])robably 
be  explained  by  making  an  allowance  in  the  later  fillings 
for  water  held  up  in  the  pores  of  the  beds,  this  causing 
decreased  capacity.  He  agreed  that  these  beds  could  not 
be  used  for  more  than  six  fillings  per  day.  On  the  whole 
he  agreed  to  the  recommendations  of  the  Report,  though 
not  to  the  grounds  for  them.  With  regard  to  costs, 
the  endeavour  to  give  definite  estimates  had  resulted 
in  a  series  of  figures  of  little  practical  value.  These 
tables  should  be  taken  simjily  as  indications  of  the  lines 
on  which  estimates  should  be  made,  since  there  was  great 
variation  in  different  places.  The  estimates  given  might 
unfortunately  be  used  to  su])|)ort  individual  ideas.  Ho 
thought  more  general  principles  should  have  been  embodied 
in  the  Report,  since  the  limits  of  success  in  .several 
directions  were  now  known.  For  instance,  in  dealing  with 
sludge,  the  dilliculty  was  not  in  getting  it  out  of  the  sewage. 
Much  depended  oii  its  nature.  Sludge  from  percolating 
filters  was  dried  more  easily  than  chemically  treated 
sludge,  because  grease  was  renu)ve(l  by  oxidation  in  the 
biological  processes.  Sludge  from  )iercolating  filters  had 
not  been  tried  in  the  agricultural  experiments  quoted. 
Sludge  cake  from  chemical  treatment  disintegrated  very 
slowly.     It  might  pay  to  wash  filter  bods,  since  chemical 
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treatment  increased  in  cost  far  more  than  the  efficiency 
of  the  resulting  purification.  He  thought  a  properly 
regulated  Central  Authority  might  do  much  good,  not 
only  in  consolidating  and  guiding  the  work  of  individuals, 
but  also  in  controlling  the  sources  of  water  supply,  and 
preventinL'  their  monopoly  by  a  few  lari;e  towns. 

Dr.  H.  Maclean  WiiioN  advised  those  who  meant 
to  read  the  Report  to  cut  out  about  two-thiixis  of  it 
which  dealt  with  detailed  matter  on  lirst  reading,  so 
as  to  avoid  confusion  resulting  from  mixing  this  up  with 
the  main  body  of  the  Report.  There  were  important 
omissions  on  the  subjects  of  screening,  comparative 
results  of  treatment  of  the  same  sewage  by  dillercnt 
methoils,  and  the  nature  and  amount  of  chemicals  to 
be  used  in  precipitation.  The  suggestions  for  standardising 
sewage  were,  on  the  one  hand,  impracticable,  and  on  the 
other  hand,  too  empirical  and  artificial.  The  formula 
proposed  was  evidently  not  a  good  one  if  it  had  to  be 
varied  for  different  sewages.  The  question  of  suspended 
matter  from  percolating  lilters  had  only  Ix'en  indirectly 
mentioned.  The  removal  of  this  matter  should  not  be 
neglected,  since  it  contained  a  considerable  proportion 
of  (loUuting  matter.  It  often  accounted  for  as  much  as  lif  ty 
])er  cent,  of  the  oxygen  absorbed  figure.  The  question  of 
storm  wat<'r  was  not  treated  in  the  best  way.  He  was 
sure  the  stand-by  tanks  suggested  were  better  than  storm 
filters,  but  what  was  to  become  of  their  contents  after 
the  storms  ?  \Vith  regard  to  tine  and  coarse  material 
for  pereolating  filters,  he  feai-ed  filters  of  tine  material 
were  certain  to  become  blocked.  He  agreed  with  Dr. 
Fowler  about  washing  the  ]H-reolating  filters,  but  did 
not  see  how  this  would  work  with  tine  material.  He 
thought  the  old  standard  required,  viz..  that  every 
sanitary  authority  and  nianufacture'r  should  use  the  best 
available  means  for  purification  of  sewage  and  refuse, 
was  the  most  satisfactory.  -Any  arbitrary  fixed  standard 
would  put  those  who  had  to  fix  it  in  a  very  awkward 
position,  and  any  variable  standards  for  diflerent  localities 
would  leave  them  still  more  at  a  loss  as  to  what  to  advise. 

Mr.  G.  A.  Hart  thought  the  Report  might  be  a  very 
vlangcrous  weapon  if  used  indiscriminately  in  the  hands 
of  those  without  technical  knowledge  of  sewage  purification. 
The  Local  Government  Board  had  hitherto  adjudicated 
upon  such  schemes  and  such  an  authority  must  be  largely 
influenced  by  general  considerations  and  questions  of 
precedent,  lie  regarded  the  Report  as  laying  down 
the  basis  for  guidance  in  iirospective  legislation.  The  general 
recommendations  of  the  Report  were  good,  especially 
so  the  expansive  volumetric  basis  for  those  works  con- 
structed for  the  filtration  for  storm  water,  and  the  consoli- 
dation of  views  with  regard  to  percolation  filters.  So, 
far  no  such  recognition  had  been  given  to  those  works 
and  only  the  experience  of  a  few  particular  places  had 
supported  them. 

Jlr.  W.  McD.  Mackey  was  interested  to  hear  lime 
was  now  used  without  slaking,  and  asked  if  it  would 
not  be  more  under  control  if  in  the  ground  condition. 

Mr.  T.  Faibley  was  pleased  to  hear  that  the  general 
opinion  was  that  the  recommendations  were  go(xi,  but 
thought  it  a  defect  that  so  little  reference  to  the  exjierience 
of  otlier  countries  was  supplied. 

Dr.  H.  T.  Calvert  would  have  liked  to  hear  the  general 
opinion  on  the  projiosed  standards.  The  suggested 
formula  seemed  very  empirical  and  he  hoj>ed  the  .Ap])enilix 
still  to  be  published  would  justify  its  use.  It  seemed  a 
pitv  that  kngland,  which  had  done  so  much  to  solve 
the  fundamental  problems  of  sewage  i>urification,  should 
now  be  so  backward  in  filling  in  the  details,  thus  leaving 
other  countries  to  get  ahead  of  us  in  this  respect. 


product  which  was  too  soft.  It  would  bo  interesting 
to  know  what  percentage  weight  of  leather  was  obtained 
by  this  process. 

Mr.  A.  G.  Pkrkin  asked  what  views  Mr.  Beimott  held 
as  to  the  chemical  nature  of  the  astringent  taiuiins. 
Catechol  wa<  ])rol>ably  a  constituent  of  mimosa  bark 
tannin  and  coilld  condense  to  form  phlobaphenes.  It 
seemed  to  him  that  in  the  extraction  of  the  bark  with 
water  the  pure  tannins  were  first  obtained  in  solution 
and  the  part  which  was  extracte<l  with  difficulty  consiKte<l 
of  the  phlobaphenes  which  had  been  formed  in  the  plant 
itself. 

A  JIesiber  inquired  whether  it  was  not  now  recognised 
that  the  tannins  from  galls  were  not  glucosides  as  was 
formerly  supposed  ? 

Mr.  H.  G.  Uennett,  in  reply,  said  that  although  mimosa 
bark  gave   leathers   which  remained  soft   to  the  end   of 
the  tannirtg,   the  drying  caused   the  i)ro<luct  to  become 
wonderfully  firm.     .Miniosa   bark  tannin   had  now  been 
known  for  some  time,  and  was  a  staple  tanning  material 
in  Australia  and  the  Cape.     The  acacia  had  been  success- 
fully  transplantwl   to   .Natal,   and    was  now  exported   to 
Great    Britain,    and    was    of    increasing    importance    to 
British    tanners.     .Most   of   the   astringent    tannins    were 
catechol  tannins,  but  some  catechol  tannins,  e.g.,  gamliier, 
were  very  mellow,     .^stringency  was,  however,  probably 
connecte<l  witlj  the  chemical  constitution.     Mimosa  bark 
gave  "  re<ls  "  or  phlobaphenes   but  the  leather  obtained 
was  not  so  dark  as  that  from  quebracho.     A  good  deal  M 
of  doubt  existed  even  yet  as  to  the  constitution  of  gall-nut  ^ 
tannin.     He  thought  catechol  tannins   were  not  gluco- 
sides  because  the  amount  of  sugar  naturally  associated 
with    mimosa    bark    was    very   small    and  these  tannins    a 
possessed  no  sourins;  properties.     On  the  whole  the  best  ■ 
results  were  obtained  by  u.^ing  a  combination  of  catechol   ■ 
and  pyrogallol  tannins. 


THE   TANNAGE    OF   SOLE    LEATHER    ^^^TH 
MIMOSA     BARK. 

BY    II.    C,    nEfTSETT. 

(Sec  thU  J.,  Dec.  31,  1908,  pp.  1193—1195.) 

DLSCU8SI0S. 

Mr.  W.  B.  Hill  said   he  had  tried  experiments  with 
mimosa   bark   without   the  use  of  salts   but    obtained    a 
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Obituary. 

THOiL\S    WARDLE. 

Sir  Tuomas  Wardle,  one  of  the  greatest  authorities 
of  the  day  on  sericulture  and  all  branches  of  silk 
manufacture,  was  born  at  Leek,  in  StalTordshire, 
on  January  26th,  1831.  He  was  educates!  at  the 
local  grammar  school  and  at  Macclesfield,  and  entered 
commercial  life  at  an  early  age.  Having  taken  up 
business  as  a  silk. dyer  and  finisher,  he  extended  his 
operations  to  silk,  and  calico-printing.  Thomas 
Wardle  was  the  first  to  discover  a  satisfactory  process 
for  dyeing  the  wild  tussur  silk  of  India.  At  the 
request  of  the  King  (then  Prince  of  Wales)  s|)ecimen8 
of  the  early  results  of  his  efforts  in  this  direction 
were  placed  in  the  Indian  Section  of  the  Paris 
Exhibition  of  1878.  They  were  afterwards  removed 
to  the  South  Kensington  -Museum.  They  included 
the  first  piece  of  plush  made  from  tussur  silk,  from 
which  was  originated  the  now  considerable  Yorkshire 
industry  of  "  seal  cloth,"  an  imitation  of  .sealskin, 
chiefly  prepared  from  the  waste  of  tussur  silk.  For 
several  years  a  "  Wardle  Collection  "  of  l>leache<l  and 
dyed  Indian  silks  was  on  exhibition  at  Lyons;  there 
Thom.is  Wardle  came  into  close  association  with  the 
leaders  of  the  silk  industry  in  I'Vance.  He  acted  as 
a  juror  at  the  International  Paris  Exhibition  of  1878-9, 
and  was  made  a  Chevalier  of  the  I^^-gion  of  Honour. 
He  was  an  original  member  of  the  Society  of  (liemical 
Industry,  and  a  member  of  Council  (190,') — 1908). 
He  was  also  a  President  of  the  Society  of  Dyers  and 
Colourist*.  .At  the  instance  of  Sir  George  Birdwood, 
who  had  been  the  first  to  call  attention  to  the  great 
possibilities  of  the  commercial  utili  otion  of  Indian 
tussur,  the  Secretary  of  State  for  Inrlia  sent  Thomas 
Wardle  out  in  1885  to  report  on  sericulture  in 
Bengal,  and  tu  collect  typical  silks  from  various 
parts     of    the    country    for     the     then    approa<'hing 
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Colonial  and  Indian  Exhibition  at  Earl's  Court. 
Several  other  visits  to  India  subsequently  followed, 
succeeded  by  reports  and  advice,  which  did 
much  to  improve  methods  and  to  advance  the 
growth  of  this  branch  of  Indian  trade.  His 
most  conspicuous  service  there  was  the  revival  of  the 
industry  in  the  Valley  of  Kashmir.  Innumerable 
difficulties  were  overcome  and  a  moribund  industry 
was  placed  upon  a  footing  of  prosperity.  The  whole 
story  is  told  by  Sir  Thos.  Wardle  in  his  "  Kashmir  and 
Its  New  Silk  Industry  "  (1904).     At  the  Royal  Jubilee 


Exhibition,  Manchester,  1887,  he  was  made  Chair- 
man of  the  Silk  Section,  when  he  brought  together 
a  magnificent  collection,  and  drew  up  an  exceptionally 
fine  illustrated  handbook  for  his  Section.  He  received 
the  distinction  of  knighthood  in  1897,  and  was  made 
honorary  expert  on  silk  of  the  Imperial  Institute. 
Sir  Thomas  Wardle  was  President  of  the  Silk  Asso- 
ciation of  Great  Britain  and  Ireland,  and  Hon. 
Secretary  of  the  Ladies'  National  Silk  Association, 
He  died  on  Sunday,  Jan.  ?,,  1909,  at  his  residence. 
Leek,  Staffordshire. 
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The  invention  is  particularly  applicable  to  the  solution 
of  sulphurous  acid  in  water  and  to  the  delivery  of 
predetermined  quantities  of  the  solution.  The  solution 
vessel,  B,  is  connected  with  a  water_supply_tank,_A,  fixed 


at  a  definite  height  above  it,  by  the  pipes,  D,  E.  It  is 
also  provided  with  a  gas  supply  pipe.  C,  and  a  solution 
delivery  pipe,  F.  The  three  pipes,  D,  E,  F,  have  valves, 
D2,  £2,  F2,  all  of  which  are  connected  to  the  lever,  G, 
so  that  they  can  be  operated  simultaneously,  the  valves, 
D^,  E^,  being  open  when  F^  is  closed  and  vice  versa.  The 
apparatus  is  operated  in  the  following  manner.  The  valves, 
D-,  E-,  being  opened,  and  F^  closed,  a  quantity  of  water 
flows  from  the  tank.  A,  into  the  vessel,  B,  until  it  is  filled 
to  the  level  of  the  lower  end,  E*,  of  the  pipe,  E.  Sulphur- 
ous acid  or  any  other  desired  gas  is  then  pumped  under 
pressure  through  the  pipe,  C,  and  dissolves  in  the  water, 
any  excess  escaping  through  the  pipe,  E,  which  is 
momentarily  imsealed.  The  valves  are  then  reversed 
and  the  solution  is  forced  out  by  the  pressure  of  the  gas 
through  the  pipe.  F,  until  the  level  falls  below  the  end, 
Fi,  of  the  pipe,  F.  The  quantity  of  liquid  delivered  at 
each  operation  is  regulated  by  adjusting  the  depth  to  which 
the  pipe,  F,  dips  into  the  liquid  in  B.  If  desired,  some  gas 
may  be  passed  into  the  tank.  A,  through  the  pipe,  H,  in 
order  to  partially  saturate  the  water  and  shorten  the  time 
necessary  to  obtain  the  solution  in  the  vessel,  B. — W.  H.  C. 

Centrifugal  drying  machine.     R.  Williamson,  Motherwell. 
Eng.  Pat.  28,356,  Dec.  24,  1907. 

The  elastic  buffer  which  supports  the  spindle  of  the 
machine  or  its  collar,  is  constructed  of  two  or  more  rings 
of  rubber  or  other  suitable  elastic  material,  separated  by 
loose  distance  pieces.  The  object  is  to  obtain  a  better 
control  of  the  gyratory  motion  of  the  spindle. — W.  H.  C. 

Centrifugal  apparatus  for  separating  solids  from  liquids. 
Aktiebolaget  Separator.  Fr.  Pat.  392,702,  July  25, 
1908.     Under  Int.  Conv.,  July  27,  1907. 

The  patent  relates  to  improvements  in  apparatus  of  the 
type  described  in  previous  patents  (see  this  J.,  1904, 
895;  1905.  1162;  1906,  9).  One  or  more  of  the  vanes 
are  allowed  to  project  outside  the  outer  plates  of  the 
centrifugal  separator  disc,  in  order  to  protect  the  other 
vanes  from  injury,  and  to  minimise  wear  and  tear  on  the 
latter.  Protecting  pieces  may  be  suitably  attached  to 
these  projecting  vanes  in  order  to  facilitate  renewal  when 
worn. — C.  J.  G. 


Centrifugal  dryer. 


F.  J.  H.  Bromham. 
Aug.   17,  1008. 


Fr.  Pat.  393,415, 


The  claim  is  for  a  centrifugal  machine  having  a  horizontal 
axis,  from  which  the  dried  material  can  bo  intermittingly 
or  continuously  withdrawn  by  a  pipe,  the  end  of  which 
is  provided  with  scrapers  and  which  is  moved  vertically 
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and  also  horizontally  piirnllel  to  the  axis  of  the  machine. 
The  material  to  be  dried  is  delivered  hy  a  worm-wheel 
on  to  an  atljustalile  inclined  plate  which  directs  it  on  to 
the  perforated  periphery  of  the  centrifugal  drum. — \V.  U.  ('. 

Dry  products  from  liquids  and  semi-liquids  ;    Ohiaining 

.     D.  M.  A.  G.  Hawcs.  London.     Eng.  Pat.  4540, 

Feb.  28.  1908. 

The  claim  is  for  imjirovements  in  the  apparatus  described 
in  Kng.  Pat.  147it  of  I'.ioe  (this  J.,  HKi7,  110).  and  in 
application  for  Kng.  Pat.  17,323  of  1907.  Two  or  more 
perforated  rotating  chambers  are  arranged  within  one 
outer  casing. or  the  chamber.-i  maybe  constructe<l  of  sheet 
metal,  not  perforated,  and  have  only  their  upper  ends 
enclosed  in  a  easing,  into  which  the  current  of  hot  air  for 
<lrying  is  delivered.  The  powder  resulting  from  the 
operation  is  removed  from  the  bottom  of  the  chambers 
by  a  screw-conveyor  and  from  the  air  scrubbers  by  brushes 
or  flexible  flaps,  which  are  kept  in  flexible  contact  with 
the  walls  by  the  centrifugal  force  resulting  from  the  rotation 
of  the  chambers.  The  rotary  chambers  nu>y  also  be 
constructed  of  a  j>ear-shape  with  the  apex  uppermost. 

— W.  H.  C. 

Dryer.     J.  W.  Biles,  Louisville,  Kv.     U.S.  Pat.  907.219, 
Dec.  22,  1908. 

A  EOTARV  drying  drum  has  a  "  heat-conduit  "  arranged 
concentrically  within  and  adapted  to  be  rotated.  The 
"  heat-conduit  "  is  provided  with  projections  or  shelves 
upon  its  periphery.  The  angles  at  which  the  shelves 
project,  can  be  adjusted,  and  the  material  which  is  fed 
into  one  end  of  the  drum  is  lifted  by  projections  from  the 
latter  and  dropped  on  to  the  projections  on  the  conduit, 
from  which  after  a  short  interval  it  again  falls  back  on 
to  the  bottom  of  the  drum.  It  is  in  this  way  alternately 
lifted  ai.d  dropped,  being  at  the  same  time  moved  forward 
towards  the  other  end  gf  the  drum,  from  which  it  is  dis- 
charged.— W.  H.  C. 

Dryer  [for  paper,  etc.].     >L  E.  Dejonge.     Fr.  Pat.  393,199, 
Aug.   11,   1908. 

The  claim  is  for  the  construction  of  the  casing  of  the 
drying  chamber  of  incombustible  and  heat  insulating 
materials.  The  casing  has  an  iron  frame  covered  by 
shutters  formed  of  sheets  of  asbestos  held  between  metallic 
gauze  or  perforated  metal  sheets. — W.  H.  C. 


Drying    apparatus. 


A.    von    Dehn. 
-\ug.   13,   1908. 


The  apparatus  consists  of  a  horizontal  jacketed  drum 
provided  with  a  longitudinal  shaft,  passing  through 
stutHng-boxcs  at  either  end  and  rotated  by  suitable 
gearing.  The  shaft  carries  a  coil,  to  the  extremities  of 
each  whorl  of  which,  agitator  jilates  are  fixed.  .Steam  is 
j>assed  through  hollow  journals  into  the  coil,  and  heated 
air  or  gas  is  passed  through  both  the  drum  and  the  jacket, 
which  latter  has  jiartitions  to  force  the  gas  to  take  a 
tortuous  path.  When  the  greater  part  of  the  liquid  has 
l)een  evaporated,  the  current  of  gas  )mssing  through  the 
dnini  itself  is  stop|x'd,  and  a  vacuum  is  created  within  the 
drum  to  complete  the  desiccation,  the  ]>assage  of  gas 
through  the  jacket  and  of  steam  through  the  coil  being 
continued. — \V.  H.  ('. 


Filler-press    frames.     E.    Feix,    Tiippelsgriin,    Bohemia. 
Eng.  Pat.  .5944,  .Manh  17,   1908. 

The  claim  is  for  a  method  of  securing  the  nibber  |>acking 
bv  which  the  joints  Ix'twcen  the  metallic  (tin  for  In-er 
tiltration)  platis  or  frames  of  the  press  arc  made  tight. 
Tlie  packing,  which  has  a  dovetail  st-ction,  is  ins»rlcd  into 
a  rectangular  groove  formed  near  the  edge  of  the  plate. 
The  outer  wall  of  the  groove  is  then  pres-scd  inwards  by  a 
roller,  so  that  the  niDoer  packing  is  grip|ied  tightly. 

— \V.  H.  C. 


Earthenware  toeks  and  pipes.  M.  Henss,  Xied  on  the 
Maine,  (Jermanv.  Eng.  Pat.  1.5.189.  Julv  17.  l'.K>8. 
Under  Int.  Conv.,  .Jan.  11,  1908. 

A  layer  of  wii-e-netting  is  placed  over  or  around  the 
earthenware  i>i|>e  or  cock  and  a  protecting  casing  of  lead 
or  other  suitable  metal  is  cast  around  the  netting  so  as 
to  surround  the  cock  or  pil>e.  The  wire-netting  serves  to 
strengthen  the  metal  casing. — W.  H.  C. 

Temperature  jluriuations  ;    .Ipparalus  for  indicating  . 

J.   E.   Hedin,   LidkOping,   Sweden.     Eng.   Pat.   15,273, 
July  18,   1908. 

Two  spiral  wires,  tubes,  or  Imnds  which  alter  their  shape 
when  heated  or  cooled,  are  rigidly  lixcd  at  their  inner  ends 
to  adjustable  ]iin.s,  by  which  the  instrument  can  be  set. 
and  have  their  outer  ends  free.  They  arc  formed  of  die. 
similar  metals  having  different  coefficients  of  expansion. 
One  spiral  is  endo.scd  ii5  a  heat-insulating  cover  and  the 
other  is  freely  exposed  to  the  influence  of  the  temi>erature 
it  is  desired  to  indicate.  Each  spiral  is  connected  by  a 
conducting  wire  to  au  electrical  indicating  device,  such  as 
a  Ik'11,  and  carries  a  contact  piece  at  its  outer,  free  end. 
On  expansion  of  the  coils  taking  place,  the  contacts  touch, 
the  circuit  is  closed,  and  the  bell  or  other  device  indicates 
that  the  predetermined  temperature,  for  which  the  instru- 
ment was  set.  has  been  reached.  —  \V.  H.  C. 


Fr.     Pat.    393,273, 


Kiln.     W.     Ward. 


Mitchell,     Ind. 
Dec.  8,   1908. 


U.S.     I'at.     SHK!,174. 


The  air-supply  for  the  kiln  is  preheated  by  aspirating  it, 
by  means  of  an  injector,  through  a  series  of  anhed  flues 
over  the  grate. — \V.  H.  C. 

Calciner.     C.   De  Jonge  and   \\.   Nevers.   (!rand   Rapids, 
Mich.     U.S.  Pat.  iK)7,575.  Dec.  22,   1908. 

Two  vertical  concentric  tubes  are  connected  at  their  ends 
by  annular  heads.  The  diameter  of  the  inner  tube  is 
reduced  in  its  lower  part  ;  this  tuW  is  provided  with  an 
interior  ledee  at  a  distance  from  its  ends  ;  on  this  ledge 
is  supported  a  diaphragm.  In  the  up))er  part  of  the  inner 
tube  is  plaied  an  agitator.  Flues  extend  into  the  lower 
part  of  the  inner  tiiln',  and  pass  through  the  upix-r  annular 
head  to  an  annular  breeching.  The  inner  tube  is  provided 
with  a  cover,  through  which  pass  an  outlet  pijie  and  a  pipe 
communicating  with  a  blower. — A.  (J.  L. 

fume-condensing  apparatus.     L.  C.  Laurent,  Denver,  Colo. 
U.S.  Pat.  907,379,  Dec.  22,   1908. 

The  furnace  is  connected  to  the  chimney  or  stack  by  a 
flue  which  slo]>es  downwards  from  the  stack  to  the  furnace. 
Liquid  is  sprayed  into  the  Hue  by  a  numlH-r  of  jets,  the 
oriiices  of  which  are  turned  towards  the  stack  .so  that  the 
draught  may  not  Ih'  im|H'ded.  .\  gutter  formed  on  the 
bottom  of  the  flue  collects  the  li(|uid  and  guides  it  into  a 
numlK-r  of  outlet  piiK-s  |>assing  through  the  bottom  of  the 
flue.— W.  H.  U. 

Emulsions ;     Preparnlinn    of .     W.     0.     Schroeder. 

Ger.  Pats.  204.0C1  and  204,062,  July  26,  1907. 


(1).  The  process  consists  in  preparing  the  e>  ulsion  in  a 
genes  of  mixing  vessels  connected  only  by  narrow  tulics. 
The  mixing  vessels  are  jacketetl.  and  each  is  provided  with 
an  agitator,  the  rate  of  rotation  of  these  agitators  decreasing 
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regularly  from  the  first  vessel  to  the  last  of  the  series. 
The  mixing  vessels  are  arranged  step-wise  one  above  the 
other,  the  components  of  the  emulsion  being  introduced 
continuously  into  the  top  vessel,  and  the  emulsion  drawn 
off  from  the  bottom  one.  (2).  An  apparatus  for  the 
preparation  of  emulsions  is  shown  in  the  figure.  A  rapidly 
rotating  shaft,  E,  carries  the  block,  B,  which  has  an  annular 
grinding  surface,  c,  bearing  against  a  fixed  annular 
grinding  surface,  d.  In  the  space  between  the  two  grinding 
surfaces  is  a  turbine,  F,  which  is  fixed  to  B.  The  liquid  to 
te  emulsified  enters  at  g.  and  is  forced  under  high  pressur'c, 
between  the  two  surfaces,  d  and  c,  the  emulsion  being 
then  %vithdrawn  from  the  arrangement. — .'\.  S. 


Distilling,  evaporatitig,  heating,  or  coohnij 
liquids.     0.    Briicke.      Fr.  Pat.   392.980, 

Aug.  6,  1908. 
The  apparatus  consists  of  two  conc.entiic 
tubes,  6,  t ;  the  liquid  to  be  treated 
enters  by  the  pipe,  a,  flows  upwards 
through  the  inner  tube,  b,  overflows 
through  the  holes,  d,  into  the  annular 
space,  m.  and  trickles  down  the  outer 
surface  of  the  tube.  b.  in  a  thin  film, 
finally  escaping  through  /.  The  gaseous 
treating  medium  enters  partly  through  g, 
flowing  in  the  same  direction  as  the 
liquid  through  b.  and  partly  through  h. 
flowing  in  the  opposite  direction  to  that 
of  the  liquid  through  m.  The  gaseous 
medium  along  with  any  vapour  given  off 
passes  from  m,  through  the  perforations, 
k,  and  escapes  along  with  that  from  the 
inner  tube,  b.  through  the  pipe,  i.  If 
desired  a  heating  or  cooling  jacket  may 
be  interposed  between  the  two  tubes  and 
the  gas  given  off  in  each  may  be  collected 
separately. — W.  H.  C. 
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Peat  lor  industrial  a  nd  mdtillunjical  pnrjMses.     E.  Nystroni. 
J.  Canadian  Min.   Inst..   1907,  11,  231—235. 

AiK-DRlED  machine-made  peat  is  said  to  have  a  fuel 
•efficiency  equal  to  55  per  cent,  of  that  of  ordinary  coal, 
but  the  cost  of  handling  and  transporting  so  bulk}-  a 
material,  and  the  readiness  with  wliich  it  absorbs  moistme, 
greatly  decreases  its  value.  Suction  producer  gas  may 
be  produced  from  peat  containing  up  to  45  per  cent,  of 
moisture,  though  it  is  recommended  that  for  this  purpose 
the  moisture  should  not  exceed  30  per  cent.  Some  retort- 
made  peat  coke  manufactured  in  Germany  and  Russia 
(see  this  J.,  1907,  1270)  is  said  to  compare  favourably 
with  charcoal  for  blast-furnace  and  other  metallurgical 
purposes.  Three  tons  of  air-dried  peat  are  required  to 
produce  one  ton  of  coke,  and  the  non-condensable  gases 
are  utilised  for  heating  the  retorts.  A  new  method  of 
manufacturing  peat  fuel  consists  in  reducing  the  peat  to  a 
pul]),  and  OTthout  drying,  subjecting  it,  under  a  pressure  of 
■5 — 10  atmospheres,  to  a  temperature  of  150° — 175"  ('. 
The  carbonised  material  is  then  liltcr-presscd,  dried,  and 
briquetted.  The  fuel  has  a  calorific  value  approaching 
that  of  ordinary  coal  and  does  not  absorb  moisture. — F,  R. 

Coke-oven  gas  ;    Utilisation  of .     E.   Cuvelette.     Soc. 

Ing.  Civ.  de  France,  Proc.-verb.,  1908,  243—245. 

The  successful  application  of  blast-furnace  gases  in  gas- 
engines  points  to  a  similar  utilisation  of  coke-oven  gas. 


In  modern  regenerative  by-product  ovens  about  40 — 50 
per  cent,  of  the  gas  generated  is  available.  It  must  be 
passed  through  purifiers  to  remove  tar,  sulphur,  and 
cyanogen  compounds  before  it  can  be  used  in  engines. 
Thus  purified,  it  is  very  rich  in  hydrogen  (50 — 60  per  cent.). 
Up  to  the  present,  engines  using  this  gas  have  been  installed 
on  the  Continent  to  a  total  of  about  40,000  H.P.,  mostly 
of  the  double  tandem  type  ;  the  largest  yield  1200 — 1500 
H.P.  Careful  trials  in  the  ('ockerill  works  have  shown 
that  1  kilowatt  at  the  terminals  is  yielded  by  a  consumption 
of  1  cb.m.  of  gas  of  4000  calories  per  cb.m.,  whilst  2J  cb.m. 
of  the  same  gas  are  required  to  generate  the  same  energy 
by  means  of  boilers  and  turbines. — .J.  T.  D. 

Water-gas  production  in  vertical  retorts  ;  Economy  of . 

H.  Strache.     J.  Gasbeleucht..  1909,  52,    12;   E.  Korting 
and  Geipert,  ibid.,  13. 

(1).  Strache  criticises  the  conclusion  of  Korting  and 
Geipert  that  it  is  economical  to  introduce  steam  into 
vertical  retorts  towards  the  end  of  gasification  (see  this 
J.,  1908,  1143).  From  the  results  obtained  in  water-gas 
producers,  it  is  argued  that  if  80  per  cent,  of  the  steam  is 
decomposed,  tlie  yield  of  water-gas  in  a  vertical  retort 
would  not  exceed  5-1  cb.m.  ;  the  actual  yield  of  36-5  cb.m. 
is  only  realised  by  passing  steam  through  the  retort  for 
U  hours,  and  probably  90  or  95  per  cent,  of  the  steam  is 
not  decomposed.  (2).  Korting  and  Geipert  state  that 
actual  measurements  show  that  in  the  vertical  retorts, 
0-5f)8  kilo,  of  steam  is  used  per  cb.m.  of  water-gas  formed, 
as  against  1  kilo,  in  a  water-gas  plant.  It  is  pointed  out 
that  Strache  takes  no  account  of  the  greater  depth  of  the 
bed  of  hot  coke  in  a  vertical  retort,  nor  of  the  external 
heating  of  the  retorts  during  the  introduction  of  steam. 

—A.  T.  L. 

Thorium.     C.   Baskerville.     See  X. 

Water  gas,  suction  gas,  and  other  gases  in  factories  ; 
Memorandum  as  to  the  use  of .  Factory  Depart- 
ment, Home  Office,  Dec,  1908.     Form  827.     [T.R.] 

Carbonic  oxide  poisoning. — In  recent  years  there  has  been 
great  extension  of  the  manufacture  and  use  of  water  gas 
and  other  gases  of  a  similar  nature  (suction  gas*.  Dowson 
gas.  Mond  gas,  power  gas,  producer  gas,  blast  furnace  gas, 
&c.)  for  driving  gas  engines,  heating  furnaces  and  boilers 
in  factories,  welding,  soldering,  and  many  other  industrial 
purposes.  The  particular  danger  associated  with  all  these 
gases  is  that  of  poisoning  by  carbon  monoxide,  which 
is  also  a  constituent  of  orduiary  coal  gas  ;  but  whereas 
the  proportion  in  coal  gas  varies  from  4  to  12  per  cent,, 
in  carburetted  water  gas  it  reaches  30  per  cent.,  and  in 
uncarburetted  water  gas  50  per  cent.  The  other  gases 
named  above  usually  contain  from  10  to  25  per  cent. 

The  use  of  these  "gases  was  the  subject  of  an  inquiry 
in  1899  by  a  Departmental  Committee,  who  recommended 
in  their  Reportf  that  the  manufacture  and  distribution  for 
heating  and  lighting  purposes  of  any  poisonous  gas  which 
does  not  contain  a  distinct  and  pungent  smell  should  be 
prohibited,  and  that  regulations  should  be  made  limiting 
the  proportion  of  carbonic  oxide.  In  recent  Acts 
authorising  companies  and  local  authorities  to  manufacture 
and  supply  Mond  or  similar  gas  for  motive  or  heating 
purposes  it  is  required  (1)  that  the  gas  shall  be  strongly 
scented  ;  and  (2)  either  that  the  ]iroportion  of  carbonic 
oxide  in  the  gas  S.hall  be  limited  to  14  per  cent.,  or  the 
Secretary  of  State  may  impose  regulations  to  protect 
against  the  risk  of  poisoning.  It  is  made  the  duty  of  the 
Inspectors  of  Factories  to  enforce  these  provisions  as 
regards  factories  and  work.shops  in  which  the  gas  is  used. 

The  Annual  Reports  of  the  Factory  Department  during 
the  last  eight  years  show  a  steadily  increasing  number  of 


•  Tlie  nam.'  is  derived  from  the  fart  that  every  suction  stroke  of 
tlic  BRS  encine  draws  the  vapour  (previously  lieated)  mto  the 
generator,  with  whiih  the  ensine  communicates  directly  without 
interposition  of  a  yusholder.  .,      ,,       -    . 

t  Report  of  Water  Cas  Committee,  1899,  on  the  Manufacture 
and  Use  of  (io.'ies  eontainiUK  a  large  proportion  of  Carbonic  Oxide. 
C.  9164.  Wyman  &  Sons,  Ltd.,  Fetter  Lane,  E.C.  Pace,  Is.  2d. 
by  post  U.  5e/. 
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reported  cases  of  poisoning  by  carbonic  oxide  on  manu- 
facturing premises.  Tims  in  the  live  years  18i)'J  to  1SI03 
there  are  references  to  51  cast-s  (17  fatnl),  in  the  two 
years  1904  and  1!I03  to  57  (IS  fatal),  and  in  the  two 
years  1906  and  1907  to  136  (14  fatal).  The  lessened 
mortality  is  due  possibly  to  better  knowledge  of  the 
methods  of  resuscitation.  This  list  docs  not  include  the 
slight  cases  of  jiartial  unconsciousness  of  which  there  is 
mention,  entailing  only  a  few  hours'  absence  from  work. 
These  casualties  were  traced  to  several  causes,  among 
which  may  l>e  mentioned  :-r-(l)  leakage  from  joints  or  taps 
in  engines,  or  in  ]>iiH-s  and  Hues  conveying  gas  ;  (2)  gradual 
escape  of  gas  into  a  small  engine-room,  wcigh-cabin, 
office,  or  the  syphon-pit  of  the  Dowson  apjiaratus  ;  (3) 
cleaning  and  repairing  of  engines  and  of  tanks,  scrubbers, 
or  blast  furnace  Hues,  before  a  sufficient  time  had  been 
allowed  for  the  gas  to  escape;  (4)  inefficient  disconnection 
from  the  blast  furnace  of  the  flue  during  cleaning  ;  (5) 
charging  cupola  furnaces  at  raised  platforms  ;  (6)  perco- 
lation of  gas,  through  several  yards  of  soil,  from  under- 
ground Hues  ;  (7)  conveyance  by  the  wind  of  gas  escaping 
from  defective  reservoirs,  or  of  waste  gas  allowed  to  blow- 
off  unburnt,  through  ventilators  and  open  windows  into 
workrooms  at  some  distance  from  the  generating  plant ; 
(8)  incomplete  combustion  of  gas  in  defective  gas  ironing 
machines  ;  (9)  ignorance  of  danger  and  of  the  earliest 
symptoms  produced  ;  (10)  inodorous  nature  of  the  gas; 
(11)  working  alone  :    (12)  lack  of  rescue  appliances. 

More  particularly  in  connection  with  suction  gas  jilants 
the  constantly  recurring  cases  of  |X)isoning  are  evidence 
of  the  care  ncces.sary  in  installation  and  working.  ,\cci- 
dents  have  hapiHMied  by  reason  of  faulty  situation  in 
cellars,  or  in  places  inadequately  ventilated.  They 
emphasise  the  desirability  of  po.sting  up  in  the  engine-house 
a  cautionary  notice  (such  as  is  now  issued  by  some 
manufacturers  of  gas  engines)  with  the  necessary  routine 
instnictions,  e.g. — 

(1.^  Starting. — The  main  stop  valve  must  be  shut  and 
the  chimney  valve  opened  ;  otherwise  gas  will  escape 
into  the  room,  owing  to  the  pressure  set  up  by  the  starting 
fan. 

(2.)  Slopping. — .\s  soon  as  the  stop  valve  of  the  engine 
is  shut,  the  chimney  valve  must  at  once  be  opened, 
so  as  to  allow  the  gas  to  escape  into  the  open  air. 

(3.)  Charging  ii-ilh  coal. — The  head  must  never  be 
placed  immediately  above  the  hopper. 

(4.)  Testing. — .■Ml  air  must  be  drawn  out  of  the 
wa.shers  and  pipe  before  any  light  is  applied  so  as  to 
avoid  an  explosion,  and  the  cock  must  always  be  closed 
between  tests. 

(5.)  Cleaning  and  repairing. — .\fter  the  fire  is  quite 

out,  air  must  bo  blown  through  by  the  fan,  and  the 

generator  doors  opened  ;    and  the  plant  must  then  be 

left    for    sevenil    hours    before    antf    cleaning    is    done. 

Cleaning  should  be  done  by  daylight ;  and  no  lire,  naked 

light,  or  smoking  must  be  allowed  near  the  plant. 

Other  special  ])recautions  may  need  to  be  mentioned  in 

the  notice  ;    thus  where  one  of  a  range  of  boilers  tired 

by   waste    blast  furnace   gas  has  to   be  disconnected  for 

internal   scaling  and    Hue  cleaning,   disconneition   should 

l)o  complete,  either  by  a  running  joint  or  a  short  piece 

of  pipe  which  can  be  removed — i)refcrably  a  Hange  ]n\>e  ; 

and  while  anyone  is  inside  the  boiler,  a  man  should  keep 

watch  outside. 

Carbonic  oxido  poisoning  may  occur  in  other  ways  apart 
from  the  manufacture  or  use  of  the  particular  ga.ses  named. 
Thus  danger  of  this  kind  nuiy  arise  in  laundries  from  the 
use  of  gas  irons,  and  in  workrooms  from  defective  gas 
fittings  (especially  absence  of  stop. pins  indicating  the 
cutting  off  of  gas)  and  from  gas  stoves  not  ]irovidc<i  with 
chimneys  or  Hues  for  carrying  off  the  products  of  combus- 
tion. The  abscnc*'  of  a  chimney  in  a  room  greatly  increases 
the  risk.  Carbonic  oxide  is  foumi  also  in  lime  kilns,  lement 
works,  and  where  braziers  and  coke  (ires  are  used  in  inn  lined 
spaces. 

Pretentiir  measnres. — The  precautionarj-  niea.siiresto  be 
considered  must  vary  somewhat  acconling  t<i  the  manner 
in  which  the  gas  is  manufactured  and  u.sed  in  different 
works,  but  the  following  are  of  general  application  : — 


(1.)  The  structural  conditions  should  be  such  as  not  to 
entail  unnecessary  risk  ;    thus — 

(n)  The  suction  or  other  gas  engine  should  not 
be  in  a  confined  space  or  in  a  basement  or  sunk  room, 
but  in  a  room  or  shed  properly  lighted  and  adecpiately 
ventilated  (by  special  ojxmings  and  by  a  fan  where 
practicable)  to  the  outer  air,  and  either  without 
doors  or  with  doors  cut  away  at  the  top  or  bottom. 

(ft)  The  air  intake  for  the  engine  should  be  from  the 
open  air,  and  not  from  the  engine  house  itself.  The 
same  observation  applies  to  the  silencer  or  air-box, 
if  any. 

(c)  The  vent  pipe  through  which  the  gas  main  to  the 
engine  isclearcil  of  air,  or  any  similar  vent  pipe,  should 
never  end  inside  a  building,  but  always  outside,  and 
at  least  six  feet  from  the  ground. 

'  ((/)  The  openings  giving  access  to  any  part  of  the 
gas  circuit  shouM  be  few,  and  in  positions  as  safe  as 
possible,  and  opened  only  in  cases  of  real  need, 
and  by  responsible  persons. 

,  (2.)  A  competent  person  should  be  made  responsible 
for  inspecting  at  stated  short  intervals  all  valves  and 
connections,  to  see  that  there  is  no  leakage  ;  and  for 
keeping  a  signed  and  dated  record  of  such  inspection. 

(3.)  A  notice,  mounted  on  a  board,  should  bo  affixed 
in  the  engine  room  or  gas-plant  house,  as  recommended 
above. 

(4.)  No  person  should  be  allowed  single-handed  to 
execute  work  in  a  ]i|ace  whore  exposure  to  the  poisonous 
gas  is  to  be  anticipated. 

(5.)  Xo  workman  should  enter,  or  approach  when 
opened,  the  holder  or  other  part  of  the  gas  circuit  until 
the  gas  has  been  well  Husheti  out  by  fresh  air. 

(6.)  .\  cylinder  of  compressed  oxygen,  fitted  with  leved 
key,  nipple  and  union,  and  rubber  gas-tubing  with 
mouthpiece,  should  be  kept  in  constant  readinessj 
The  apparatus  should  be  in  charge  of  not  less  than  two 
persons*  instructed  in  its  use.  At  least  once  a| 
month  it  should  be  examined  by  them,  when  the 
condition  of  the  mouthpiece  and  of  the  rubber  tubingl 
should  be  observed.  If  the  rubla'r  liecomes  hard  and 
dry,  warm  water  will  restore  the  pliability. 

(7.)  Ko])es  should  be  provided  for  re-scue  purposes,! 
and  the  place  where  they  are  to  l)e  found  sta  ed  on  the 
notice  (par.   S).     Where  dangerous  work   is  fore.seen,! 
special  rescue  appliances  should  be  supplied,  such  as| 
those  now  kept  in  many  chemical  works  and  coal  mines  ; 
they  supply  the  rescuer  with  air  or  a  mixture  of  oxygen 
and  air,  so  that  he  does  not  breathe  the  poisonous  gos-l 

(8.)  Further  notices  should  be  affixed  in  the  works,! 
explaining  the  deadly  nature  of  the  gas,  the  symptoms! 
of  poisoning,  and  the  means  of  rescue  and  "  Hr.st  aid."| 

(9.)  The  workmen  should  be  practised  in  rescue  drill, 
including  the  use  of  the  appliances  ])rovided.  They 
should  Ik"  further  instnicted  by  a  medical  man  in 
artificial  breathing  and  administration  of  oxygen.  The} 
should  be  especially  warned  of  the  danger  of  exposii 
a  "  gas.se<l  "  person  to  cold. 

(10.)  Men  in  charge  of  any  engine  worked  by  poisonJ 
ous  gas,  or  of  any  a])paratus  in  which  such  gas  is  stop 
or  otherwise  ex]>osed  to  risk  of  inhaling  it.  should 
free  from  any  disease  of  the  heart  and  lungs.    Employen 
would  do  well  to  cause  such  persons  to  be  raedicallj 
examini-d  and  certified. 

.Additional  precautions  will  l>e  required,  according  to  thd 
character  of  the  works.     Thus  the  .Associated   Tortlanq 
Cement  .Manufaiturers,  Ltd.,  hove  adojited  the  followin 
notice,  in    addition  to  instructions  somewhat  similar 
those  given  here  :  — 

Regular  ins]Hvtion  of  kilns  must  be  made  on  oponin 
after  being  burnt  off  to  see  that  they^re  safe  for  men  f 


•  Tt  shouM  be  their  doty  to  gauge  the  cyllnd-re  (by  meaju  oti 
prwMiire  buubc),  «hcncvcr  It  has  been  \Med  and  see  that  they  are 
adequately  charged  for  (utore  uae. 
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work  in.  Under  normal  conditions  the  kiln  is  partly  and 
sometimes  entirely  drawn  before  the  chamber  is  cool 
enough  to  enter  to  clear  for  reloading,  and  inspection 
must  cover  safety,  not  only  as  to  heat  but  as  to  gases. 
The  eye  in  front  of  kiln  and  back  eye  of  chamber  must 
be  opened  when  drawing  is  commenced,  and  entrance 
to  chamber  must  be  made  cautiously.  Should  there 
be  the  slightest  indication  of  gas,  a  paper  torch  must 
be  thrown  into  the  kiln  and  seen  to  bum  out  properly 
before  work  therein  is  commenced.  If  after  several 
attempts  it  is  clearly  shown  that  a  paper  torch  will  not 
burn  freely,  the  men  must  not  be  allowed  to  enter,  and 
the  matter  must  be  at  once  reported  to  the  manager. 
This  applies  more  particularly  where  there  is  a  kiln 
burning  next  to  one  that  is  being  drawn,  but  in  any  case 
the  dampers  of  the  kiln  being  draivn  must  be  down  tight, 
and  precautions  taken  generally  to  see  that  fumes  from 
a  burning  kiln  on  the  same  flue  cannot  get  back  into  a 
kiln  in  which  men  are  at  work,  and  this  applies  not  only 
to  the  work  of  clearing  or  drawing,  but  to  repair  or  any 
kind  of  work  done  in  or  about  kilns. 

In  case  of  a  kiln  which  has  lain  cold  for  a  long  period, 
all  the  above-named  precautions  must  be  observed,  and, 
in  addition,  before  men  enter  the  pan  or  chamber, 
the  dramng  eye  of  the  kiln  must  be  opened,  and 
thoroughly  freed  below  so  that  the  air  may  pass  into  the 
charge.  Employees  are  especially  warned  against 
adopting  the  means  employed  by  many  persons  ignorant 
of  the  first  principles  of  resuscitation,  viz.,  placing 
men  on  their  faces  \Tith  mouth  over  a  hole  in  the  ground. 
All  such  means  are  strictly  forbidden.  The  adminis 
tration  of  stimulants  in  any  form  is  most  dangerous, 
and  is  also  strictly  forbidden. 

In  towns  where  the  public  gas  supply  is  largely  charged 
with  water  gas,  attention  to  gas  fittings  in  factories  and 
workshops  becomes  a  matter  of  increased  moment. 

Respirators  of  the  usual  type  designed  to  protect  the 
wearer  against  inhalation  of  dust  are  of  no  avail  as  a 
protection  against  carbonic  oxide  poi-soning. 

The  symptoms  of  carbonic  oxide  poisoning  begin  with 
throbbing  of  the  blood  vessels  of  the  head,  giddiness,  palpi, 
tation  of  the  heart,  and  weakness  of  the  limbs.  These 
become  greatly  aggravated  after  any  exertion.  Owing 
to  their  insidious  onset  and  the  cumulative  effect  of  the  gas 
the  weakness  of  the  limbs  may  come  on  without  attracting 
notice,  so  that  the  person  affected  is  unable  to  make  good 
his  escape. 

Headache,  anaemia,  and  defective  nutrition  may  result 
from  the  long  continued  breathing  of  the  gas  in  amount 
too  small  to  produce  immediate  effects.  Such  symptoms 
may  be  caused  by  defective  gas  fittings  in  workrooms. 

Remedies. — The  appropriate  remedies  for  poisoning  by 
carbonic  oxide  are — fresh  air,  artificial  breathing,  adminis- 
tration of  oxygen,  and  the  application  of  warmth.  They 
should  be  applied  without  any  delay,  and  hence  the 
importance  of  competent   "  first  aid." 

P.4TENTS. 

Briquettes ;    Manufacture   of jrom  coal,   peat,   and 

moor  coal.  J  Buss  and  C.  Fohr.  First  Addition, 
dated  .Aug.  7.  1908  (under  Int.  Conv.,  Aug  10.  1907) 
to  Fr.  Pat!  372,7-U,  Dec.  17,  1906  (this  J.,  1907,  520). 

The  process  described  in  the  main  patent  may  be  applied 
to  the  manufacture  of  briquettes  from  corabu.stible  materials 
which  have  previously  been  subjected  to  distillation,  e.ij.. 
coke.  Improvements  are  also  claimed  in  the  means  for 
introducing  steam  into  the  mixing  chamber,  and  a  special 
scraper  with  curved  arms  is  provided  for  expelling  the 
mass  from  the  lower  end  of  the  chamber. — A.  S. 

Briquettes ;    Binding  agent    [jrom    srdphite-celltUose   /j/f  <] 

for  the  manufacture  of  .      Gewerkschaft    Eduard. 

Fr.  Pat.  392,898,  Aug.  3,  1908.  Under  Int.  Conv.. 
March  11,  1908. 

The  concentrated  lye  is  converted  into  a  gelatinous  mass 
by  heating  with  an  acid,  such  as  sulphuric  acid,  or  with 
suitable  salts,  such  as  aluminium  suli)hate.  and  the 
product  is  mixed  with  an  inert  material  such  as  coal  dust. 


infusorial  earth,  etc.,  to  form  a  mass  capable  of  being 
moulded.  Tar  or  asphaltum  may  be  added  to  the  lye 
before  the  treatment  with  the  acid  or  salt. — A.  S. 

Smokeless  fuel ;    Distillation  of  coal  for  the  production  of 

a  .       W.   C.    White,   Sidcup.       Eng.    Pat.  28,692, 

Dec.  31,  1907. 

BlTtTMiNOUs  coal,  preferably  small,  is  sprayed,  before 
or  after  it  is  charged  into  retorts'  "nith  a  mixture  in  water 
of  equal  proportions  of  sodium  chloride,  sodium  carbonate, 
and  calcium  chloride,  the  quantity  of  the  mixture  used 
being  such  as  to  contain  about  2{-  lb.  of  the  salts  per  ton 
of  coal.  The  coal  is  heated  in  retorts  for  4  to  6  hours 
at  a  temperature  not  exceeding  450°  C,  a  low  pressure 
being  maintained  by  a  vacuum  pump,  until  about  half 
of  the  gas  in  the  coal  has  been  distilled.  The  fuel  is 
suitable  for  domestic  purposes. — A.  T.  L. 

Coke  quenching  apparatus.  Akt.-Ges.  fiir  Kohlendestil- 
lation,  Gelsenkirchen-Bulmke,  Germany.  Eng.  Pat, 
18,110,  Aug.  28,  1908.  Under  Int.  Conv.,  Oct.  21, 
1907. 

The  apparatus,  which  is  suitable  for  use  with  horizontal 
ovens,  comprises  two  water-chambers,  which,  when 
brought  into  position  before  the  oven,  form  continuations 
of  the  side  walls  of  the  retorts.  The  inner  face  of  each 
water-chamber  is  perforated  and  the  coke  is  sprayed  with 
water  as  it  passes  between  the  chambers.  The  apparatus 
is  mounted  on  wheels  which  nm  in  rails  of  (J -section 
sunk  in  the  ground,  and  in  order  to  present  a  smooth 
surface  for  the  passage  of  the  coke,  the  lower  tie-bars 
connecting  the  water-chambers  are  bent  so  as  to  fill  the 
channel  rails  in  front  of  the  retort.  The  space  between 
the  inner  ends  of  the  water-chambers  and  the  face  of  the 
oven  is  closed  by  iron  doors  hinged  to  the  water-chambers 
and  secured  to  the  tie-bars  of  the  oven  from  the  outside 
by  wedges. — A.  T.  L. 

Producer  gas  ;    Apparatus  for  the  manufacture  of  . 

L.  0.   Barker,  Colchester.     Eng.  Pat.  26,644,  Dec.  2, 
1907. 

The  object  of  the  invention  is  to  ensure  that  the  body  of 
the  fuel  through  which  the  steam  and  air  passes  in  the 
producer  shall  always  be  in  a  proper  state  of  incandescence. 
The  air  and  steam  enter  the  producer  through  an  opening 
the  width  of  which  is  regulated  by  a  damper ;  the  width 
of  the  opening  so  formed,  regulates  the  depth  of  the  mass 
of  incandescent  fuel,  as  the  air  and  steam  traverse  the 
producer  horizontally  and  escape  into  a  flue  on  the  other 
side.  The  hearth  of  the  producer  is  hollow  and  contains 
water  which  is  vaporised,  the  steam  so  formed  being  either 
allowed  to  pass  into  the  exit  flue  and  mix  with  the  escaping 
gas,  thus  assisting  the  deposition  of  tar  in  the  scrubber, 
or  being  mixed  with  the  incoming  blast  of  air  and  steam. 
\\Tien  the  apparatus  is  supplying  producer  gas  for  a  gas 
engine,  the  use  of  a  vaporiser  is  also  claimed,  in  which 
the  water  to  be  vaporised  is  admitted  to  an  annular 
vaporising  space  surrounding  the  exhaust  pipe  of  the 
engine,  the  flow  being  regulated  by  a  valve  in  such  a 
manner  that  water  is  admitted  to  the  vaporiser  each  time 
the  cylinder  charge  is  exhausted. — E.  F. 

Gas  producers.     E.  Jones,  Perrv  Bar,  and  Kvnoch,  Ltd., 
Birmingham.     Eng.   Pat.    6495,   Mar.   24,    1908. 

The  object  of  the  invention  is  to  provide  a  float  feed 
arrangement  for  automatically  controlling  the  supply  of 
water  to  the  vaporiser  of  suction  gas  producers.  The 
water  is  contained  in  three  vessels,  H,  F,  and  D,  and 
flows  from  one  to  the  other  in  the  order  named,  the  flow 
in  each  ca.se  being  regulated  by  a  valve  controlled  by  a 
float.  The  vessel,  H,  ks  a  shallow  pan,  the  bottom  of  which 
is  formed  by  the  top  of  the  vaporiser.  The  air  passes 
over  this  p.in  on  its  way  to  the  producer,  as  indicated 
by  the  arrows.  The  producer-gas  passes  through  the 
inner  tube,  B,  of  the  vaporiser  on  its  way  to  the  scrubber, 
C.  The  second  vessel  holding  water  is  formed  by  the 
outer  tube  of  the  vaporiser.     From  this  it  flows  to  the 
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third  vessel,  D,  which  is  under  tlie  ash-pit,  ensuring  that 
the  air  which  enters  through  the  tire-grate,  K,  is  charged 
with  a  largo  quantity,  of  water-vapour.  The  amount  of 
water  in  each  of  the  three  containing  vessels  is  controlled 
automatically  by  the  level  of  the  water  in  it.  Some- 
times onlv  the  first  and  second  controlling  apparatus  is 
used.— E."F. 

Gas  ;   Manufacture  of ,   ami  itpparatiia  therefor.     J. 

Hammond,    Eastbourne,    and    J.    Cash,    Hove.     Eng. 
Pat.  12,955,  June  17,  1908. 

The  process  consists  in  the  combustion  of  the  outer 
surface  of  a  mass  of  coal,  accompanied  by  the  destructive 
distillation  of  the  internal  mas.s,  and  the  intermittent 
formation  of  water-gas  from  the  coke  produced.  The 
apparatus  is  of  the  producer  tyjie.  The  coal  is  forced 
up  a  vertical  conduit  to  the  centre  of  a  rotating  annular 
stepped  grate  at  the  base  of  the  producer-chamber.  The 
walls  of  the  producer-chamber  are  formed  with  vertical 
ribs  or  channels  to  facilitate  the  pas.sage  of  air  over  the 
outer  surface  of  the  mass  of  coal.  Above  the  producer- 
chamber  is  a  fuel-chamber  surrounded  by  an  annular 
regenerator.  The  producer  is  provided  with  steam 
and  air  inlets  below  the  grate.  The  working  with  twin 
producers  is  as  follows :  Both  jtroducers  are  blown 
with  air  until  the  outer  parts  of  the  mass  of  coal  are 
carboni.sed.  The  products  of  combustion  pass  through 
the  regenerators,  and  thence  through  the  water-gas 
carburettor  and  superheater,  or  to  a  stack-pipe,  and  the 
gases  distilled  from  the  mass  of  coal,  r.re  drawn  by 
exhausters  through  the  fuel-chambers  and  are  passed 
through  the  scnibtxTS.  The  air-blast  is  next  stopped, 
and  one  of  the  ]iroducers  is  blown  with  steam.  The 
outlet  from  the  regenerator  being  closed,  the  steam  is 
forced  through  the  incandescent  coke  into  the  mass  of 
fuel,  and  through  the  fucl-chamhcr  ;  the  gases  then  pass 
through  the  renenerator  of  the  other  producer,  and  through 
the  fuel-chamber  to  the  carburettor  and  superheater. 
The  steam-blow  is  made  in  each  producer  in  turn.  Steam 
is  used  in  exces-s,  so  that  considerable  quantities  of 
ammonia  and  tar  are  obtained  as  by-products. — A.  T.  L, 

Gas  ;  Proeenf  of  pro-lucing .     C.  J.  Orecnsfrcet,  Alton, 

ni.     U.S.  Pat.  906,793,  Dec.  15,  1908. 

Limestone  or  other  mineral  carbonate,  and  a'carbonaceous 
substance  are  heated  in  a  retort,  and  steam  is  injected 
during  the  heating.  The  carbonaceous  substance  may  be 
the  w:ust<-  from  the  distillation  of  crude  petroleum,  and  the 
illuminating  and  heating  values  of  the  ga.s  may  be  increa.sed 
by  injecting  oil  with  the  steam. — .\.  T.  L^ 

0<u  producer.     J.   Malj',   Dresden,  Germany.      U.S. 
Pat.  906,812,  Dec.   1.5,  190S. 

The  base  of  a  gas  producer  is  formed  by  a  revolving 
annular  water  trough.     A  pyramidal  grate  is  mountea 


oentrally  in  the  water  trough  and  revolves  with  it,  the  apex 
of  the  grate  being  eccentric  to  the  axis  of  rotation.  Tlie 
interior  of  the  grate  is  divided,  by  horizontal  partitions, 
into  a  number  of  coniparlnunts  with  independent  steam 
and  air  supplies.  'I'he  upi>ermost  compartment  is  pro- 
vided with  a  perforated  vertical  ])artition,  so  that  more 
steam  is  delivered  at  one  side  of  the  upper  chamber  than 
at  the  other.— A.  T.  L. 

Gas  ;   Apparatus  for  producing  .     F.  E.  Fink,  Cort- 
land, Ohio,     U.S.  Pat.  907,110,  Dec.   15,   1908. 

A  C0KI>0  chamber  is  arranged  above  a  producer  chamber 
and  connected  thereto  by  a  vertical  neck,  and  a  water-seal 
is  arranged  below  the  producer  chamber.  .\  vertical  shaft 
with  riulial  arms  extends  through  the  two  chambers  and 
the  neck,  and  is  rotated  to  stir  the  fuel.     .\ir  inlets  are 

1  provided  near  the  base  of  the  coking  chamber,  and  the  tar 
and  by-|>rotlucts  are  drawn  olf  from  the  upper  part  of  the 

[  coking  chamber  by  a  steam-jet.  The  tarry  gases  are 
delivered,  with  air  if  desired,  through  a  series  of  conical 
defie<tors,  into  the  centre  of  the  lower  part  of  the  producer 
chamber.  Gas  outlets  are  provided  in  the  upper  jiarts  of 
the  coking  and  producer  chambers,  and  the  gases  from 
each  chamber  may  be  led  away  separately  or  through  a 
single  main. — A.  T.  h. 

Gas  producer.     .A.  Bouvier.     First  .Addition,  dated  July  30, 
1908,  to  Fr.  Pat.  37li,201,  March  2S,  1907. 
i 

'   The  low-grade  gas  from  a  producer  is  pa.s8ed  through  a 

combined  washer,  scrubber,  an'l  dryer  as  described  in  the 

main    ]>atent.     This    ]iorlion    of    the    ajiparatus    consists 

essentially  of  a  well  containing  water,  into  which  the  gas 

is  delivered,  surmounted  by  a  chamber  in  which  horizontal 

turbine-    or    fan-wheels,    mounted    on    a    central    vertical 

shaft,  are  caused  to  rotate  by  the  suction  of  the  gas-engine. 

I    On  the  upper  portion  of  the  shaft  a  series  of  perforated 

I    plates  are  mounted  in  order  to  retain  the  nioisttire  carried 

by  the  gas.     Owing  to  the  jets  of  water  playing  on  the  fan- 

I    wheels  and  the  deposition  of  tar  and  dust  on  them,  it  is 

:    difficult    to    obtain    uniform    rotation    by    means    of    the 

suction  of  the  gas-engine  alone.    According  to  the  present 

I    addition,  therefore,  a  horizontal  water-wheel  is  fixed  on 

j    the  shaft  above  the  fan-wheels,  and  is  caused  to  rotate  by 

jets    of    water    introduced    tangentially,    the    water    then 

falling  and  serving  to  wash  the  gas. — A.  S. 

Retort    furnaces:     Vertical   for  the    manufacture   of 

illuminating  gas.     C.  Bolz.     Fr.  Pat.  39.'?.OSI.  Jnlv  11, 
1908. 

A  NCMBEH  of  vertical  retorts  are  lixed  in  rows  ni  a 
chamber  through  which  the  heating  gases  pass  in  an 
upward  zigzag  path  formed  by  horizontal  baffles.  A  gas- 
producer  is  arranged  beneath  each  retort-chamber,  and 
regenerators    above    the     level    of    the    operating    plat- 

1  form  and  between  adjacent  retort-chambers  in  the 
length  of  the  furnace.     The  producer  gas  and  the  hot  air 

I  from  the  regenerators  are  admitted  to  each  retort-chamber 
at  both  sides,  thr(»ugh  apertures  opposite  to  the  spaces 
between  the  rows  of  retorts  ;  or  in  an  alternative  construc- 
tion, the  heating  ga.ses  are  admitted  to  the  retort -chamber 
through  apertures  in  a  central  flue  running  between  two 
rows  of  retorts,  the  apertures  being  opi>o.-ite  to  the  spaces 

!    between   the  retorts.     The  lieating  gases   jhiss   from   the 

!  retort -chambers  to  the  regenerators,  and  linally  escape 
through  short  shafts  built  directly  above  the  regenerators. 
The  retort -chambers  and  the  superstructure  are  supported 
on  colunuis  independently  of  the  lower  part  of  the  struc- 
ture. The  arrangement  of  the  regenerators  between  the 
retort  .chambers,  instead  of  below  them,  enables  a  water- 
gas  generator  to  be  placed  beneath  each  retort-chamber, 
and  the  hot  coke  from  the  retorts  can  be  discharged  directly 
into  the  water-gas  generator  ;  a  conveyor  is  also  placed 
between  the  gas  producers  and  the  water-gas  generators. 
In  charging  the  retorts,  the  coal  is  discbarged  from  a  hopper 
on  to  an  inclined  surface,  so  that  the  larger  ]iieces  reboimd 
and  are  thrown  towards  the  sides  of  the  retort  and  afford 
a  free  pa-ssagc  for  the  gases  formed  during  thedintillation. 

—A.  T.  L. 
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Oil-gas  ;     Apparatus    for    the    production    of .     P. 

Suckow  and  C'omp.  Inliaber  R.  Meyer.  Ger.  Pat. 
202,579,  June  5,   1907. 

The  retorts  in  which  the  oil-gas  is  produced,  are  heated 
externally  at  the  bottom.  They  are  of  rectangular  cross- 
section  and  are  narrower  at  the  bottom  than  at  the  top. 
The  bottom  edges  of  the  retort  are  rounded,  and  along  the 
middle  of  the  floor  of  the  retort  there  is  a  projection  of 
triangular  prismatic  form  jutting  into  the  gas-producing 
space. — A.  S. 

Washer-scrubbers  for  the  purification  of  coal-  and  other 
gases.  Kirkham,  Hulett  and  Chandler,  Ltd.,  and  S. 
Hersey,  London.     Eng.  Pat.  28,387,  Dec.  24,  1907. 

The  patent  relates  to  washer-scrubbers  comprising  a  series 
of  comiiartments  in  which  washing  devices,  such  as  sets  of 
parallel  discs,  are  rotated.  The  washing  devices  in  eacli 
pair  of  adjacent  chambers,  are  mounted  on  a  central  hollow 
boss,  which  extends  through  the  dividing  wall  between 
the  compartments.  The  gases  entering  the  first  compart- 
ment of  the  scrubber  through  an  opening  in  the  casing, 
pass  through  the  washing  device  from  the  circumference 
towards  the  centre  of  the  discs,  and  then  through  tlie 
hollow  boss  to  the  centre  of  the  washing  device  in  the  next 
compartment.  A  packing  ring  is  provided  to  prevent  the 
passage  of  gas  from  one  compartment  to  the  next  outside 
the  hollow  boss.  The  wasliing  discs  are  built  up  of  bundles 
of  sector -shaped  plates  held  in  position  by  bolts,  and  the 
plates  in  each  bundle  are  connected  together  by  an  inde- 
pendent bolt  near  the  outer  edge,  by  means  of  which  the 
bundles  of  plates  can  be  lifted  out  through  manholes  in  the 
casing  of  the  scrubber. — A.  T.  L. 

Coal  gas  or  water  gas  ;    Methods  of  scrubbing,  cooling,  or 

otherwise  treating  .     J.  S.  Mcllhennv,  Washington, 

U.S.A.     Eng.  Pat.  8729,  April  21,  1908. 

Condensers  or  coolers  and  scrubbers  are  arranged 
alternately  in  a  series,  and  the  gas  is  passed  through  in 
the  opposite  direction  to  the  cooling  medium.  The  con- 
densers successively  increase  in  size,  and  the  scrubbers 
decrease,  from  the  end  at  which  the  gas  enters.  The 
speed  of  the  gas  is  thus  successively  diminished  in  its 
passage  through  the  condensers  and  increased  in  its  passage 
through  the  scrubbers.  The  speed  of  the  cooling  medium 
may  be  successively  increased  in  its  passage  through  the 
condensers.  The  conden.sers  and  scrubbers  are  so 
connected  that  the  cooling  medium  may  be  used  for 
scrubbing  the  gas  after  it  has  been  employed  in  its 
particular  stage  of  the  cooling. — A.  S. 

Incandescent    bodies    for    electric    lamps ;      Manufacture 

of .     F.    J.    Planchon,    Paris.     Eng.    Pat.    49.56, 

Mar.  4,  1908. 

An  aqueous  or  alkaline  solution  of  a  carbohydrate  is  mixed 
with  an  alkaline  solution  of  an  oxygenated  compound  of 
tungsten  or  molybdenum,  such  as  tungstic  acid,  and  the 
mixture  is  poured  into  dilute  acid.  A  compound  of 
tungstic  acid  and  the  carbohydrate  is  precipitated,  which 
contains  from  68  per  cent,  of  tungstic  acid  if  gum  arabic 
be  used,  or  up  to  72  or  76  per  cent,  if  cellulose  be  used.  This 
compound,  eitlier  alone  or  mixed  with  its  components  or 
with  other  substances,  is  formed  into  a  plastic  mass 
with  water  or  with  alkali,  and  made  into  filaments  in  the 
usual  manner. — A.  T.  L. 

Incandescent  electric  lamps,  healers,  and  the  like  ;■ 
Incandescing  or  heating  bodies  containing  or  consisting 

of  zirconium  for .     The  British  Thomson-Houston 

Co.,  Ltd.,  London.  From  (Jeneral  Electric  Co., 
Schenectadv,  New  York.  Eng.  Pat.  5415,  Mar.  10, 
1908. 

FiLAJiENTS  or  other  conductors  are  made  from  zirconium 
oxalate  with  just  suflicient  finely-divided  carbon  to  eticct 
reduction  to  metallic  zirconium  on  heating  to  the  necessary 
temperature,  without  leaving  any  residual  carbon. 
No    binding   material    is  necessary   since   the     zirconium 


oxalate  itself  forms  a  tenacious  paste,  which  can  be  squirted. 
It  may  be  prepared  by  the  precipitation  of  hot  zirconium 
nitrate  solution  with  ammonium  o.xalate,  and  has  a  smooth, 
even,  gelatinous  texture,  resembling  that  of  starch  paste. 
The  heat  treatment  necessary  for  the  reduction,  may  be 
carried  out  in  an  inert  atmosphere  or  in  a  vacuum,  and"  the 
furnace  described  in  Eng.  Pat.  20,809  of  1904  (this  J., 
1905,  976)  may  be  used,  though  it  is  better  to  replace  the 
graphite  heater  there  described  by  one  made  of  tungsten. 
The  method  may  also  be  apjilied  to  the  production  o 
conductors  consisting  of  alloys  of  zirconium  with  othei 
metals.  The  use  of  finely-divided  reducing  agents  other 
than  carbon,  is  also  claimed. — E.  F. 

Electric    incandescence   bodies   of  tungsten  ;     Manufacture 

of .     Siemens     und     Halske     Akt.-Ges.,     Berlin. 

Eng.  Pat.  19,311,  Sept.  14,  1908.     Under  Int.  Conv., 
Sept.  26,  1907. 

Nickel  tungstate  is  reduced,  for  example  by  heating  in 
hydrogen,  and  the  resulting  ductile  alloy  or  mixture 
of  tungsten  and  nickel  is  heated  to  volatilise  the  nickel. 
In  carrying  out  the  process,  nickel  timgstate  is  mixed 
with  tungsten  powder,  or  with  a  reducible  compound  such 
as  tungstic  acid,  or  with  colloidal  tungsten  compounds 
such  as  are  described  in  Eng.  Pats.  11,716  and  16,489  of 
1907,  and  the  Second  Addition  to  Fr.  Pat.  378,743 
(this  J..  1907,  1192  ;  1908.  496,  1104),  and  the  mixture  is 
formed  into  rods  or  filaments.  The  mixture  should  contain 
nickel  and  tungsten  in  proportions  which  will  give  an  alloy 
containing  5  to  20  per  cent.,  and  preferably  12  per  cent., 
of  nickel.  A  rod  0-6  mm.  thick  woidd  be  heated  in  a 
current  of  hydrogen  at  1650°  C.  for  50  seconds,  but  the 
best  working  conditions  are  different  in  dilTerent  cases. 
After  reduction,  the  filaments  are  subjected  to  a  drawing 
and  rolling  process,  and  then  heated  electrically  in  a 
vacuum. — A.  T.  L. 

Coke  ovens  for  the  recovery  of  bi/-products.     T.  von  Bauer, 
Berlin.     Eng.   Pat.  28,290,   Dec.   23,   1907. 

See  Fr.  Pat.  390,720  of  1908  ;  this  J.,  1908, 1 103.— T.  F.  B. 

Oas  generators.     B.  Junquera,  Oviedo,  Spain.     Eng.  Pat. 
7105,  March  31,  1908.     Under  Int.  Conv.,  June  26,  1907. 

SEEFr.  Pat.  379,246  of  1907  ;  this  J.,  1907, 1192.— T.  F.  B. 

Gas  producers.  W.  E.  Lake,  London.  From  E.  N. 
Trump,  Syracuse,  N.Y.,  U.S.A.  Eng.  Pat.  15,042, 
July  15,  19"08. 

SeeU.S.  Pat.  893,114of  1908  ;  thisj.,  1908,848.- T.  F.  B. 

Gas ;  Process  of  making  illuminating .  Inter- 
national Gas  Development  Co.  Fr.  Pat.  393,379, 
Aug.  14,  1908. 

See  U.S.  Pat.  896,795  of  1908  ;  this  J.,  1908,  931.— T.  F.  B. 

Incandescence  bodies  of  metallic  tungsten  ;     Manufacture 

of .     Siemens  und  Halske  A.-(J.      Fr.  Pat.  393,644, 

Aug.  25,  1908.     Under  Int.  Conv.,  Sept.  26,  1907. 

See  Eng.  Pat.  19,311  of  1908  ;  preceding.— T.  F.  B. 

Anali/sis  of  gases   [products  of  combustion],;    Apparatus 
for  the  .     U.S.  Pat.  906,687.     Sec  XXIIL 

Nitrogen  ;    Process  for  preparing  pure from  com- 
bustion gases.     Ger.  Pat.  204,882.     ^ecVIL 


III.— DESTRUCTIVE   DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL   WAXES. 

Pelrolcum;     Xew   colour- reaction   of .     C.    Arragon. 

Chem.-Zeit.,  1909,  33,  20—21. 
American  petroleum,  when    shaken   vigorously  with  an 
equal  volume  of  nitric   aciil   (free  from  nitrous  acid),  of 
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sp.  gr.  14,  becomes  coloured  bright  violet,  whilst  the  acid 
turns  yellow.  .■Vustrian,  liohemian,  Galician,  or  Russian 
petroleum  when  similarly  treated  is  coloured  yellow, 
and  the  acid  becomes  brown.  .Mixtures  of  American 
oil  with  the  other  oils  strike  the  violet  colour  in  the  first 
instance,  but  after  a  few  seconds  this  vanishes  and  the 
yellow  colour  appears  and  remains.  In  this  way,  for 
example.  10  per  cent,  of  .\ustrian  oil  can  be  detected  in 
admixture   with    American   oil. — J.  T.  D. 

Mineral  lubricating  oiU  ;    New  values  in  the  analysis  «/ 

.     R.   Kissling.     Chem.  Rev.  Fett-  u.  Harz-Ind., 

1909,  16,  3—5. 

In  a  previous  communication  (this  J.,  1908,  1053)  the 
author  described  a  method  of  testing  the  liehaviour  of 
machine  oils  imder  conditions  of  continnal  heating,  such 
as  they  would  encounter  in,  e.g.,  turbines.  The  examples 
given  Ix-fore  included  only  one  kind  of  heavy  Russian 
machine  oil,  and  the  following  results  are  therefore 
quoted  : — 


b.  pt.  175" — 185^  C,  freed  from  phenols  and  bases,  are 
heated  with  40  kilos,  of  sodium  amide,  with  agitation,  for 
1}  hours  at  100-  — 105°  C.  :  when  cool,  the  su|)eniatant 
layer  of  hydrocarbons  is  removed,  and  the  sodium  com- 
pound of  in<lene  is  recovered  from  the  hydrocarbons  in 
which  it  is  in  solution  by  heating  at  110-^130=  C.  under 
a  pressure  of  20—30  nini.— T.  K.  B. 

Decomposilion  o/  indifjcrent  chemical  substances  [mineral 
oils,  etc.]  ami  the  Iraus/ormation  of  their  dements  into 
products    ()/    technical    value  ;     Process    and    apparatus 

lor  the  .     J.  Tanne  and  G.  Oberlander.     Fr.  Pat. 

393,047,  Aug.  8,  1908. 

The  material,  (mineral  oil),  to  be  treated  is  placed  in  a 
closed  tank  provided  with  a  vertical  extension  at  the  top, 
closed  by  a  movable  cover.  A  coil  formed  of  conducting 
material  and  covered  with  asbestos  or  other  similar  non- 
conducting body  is  susi>ended  in  the  liquid.  That  portion 
of  the  coil  which  is  immersed,  has  a  large  number  of  very 
fine  perforations.     The  coil  is  isolated  from  the  tank  itself 
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6-80  at  25°  C. 
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0-213 

0-474 

0-753 

1 

1-227 

1                  1 

From  these  figures  it  appears  that  as  regards  the  amount 
of  tar  they  contain  and  their  tar-forming  and  coke-forming 
values,  Russian  lubricating  oils  are  inferior  to  Pennsyl- 
vanian,  but  better  than  Texas  oils. — C.  A.  M. 

Paraffin  oil  ~  A"o/e  on  the  iodine  value  of .     J.  Dreyfus. 

J.  Amer.  Leather  Chem.  Assoc.,  1908,  3,  394. 

To  obtain  constant  results  fully  80  ])er  cent,  of  the  amount 
of  the  Hanus  io<line  solution  added,  should  be  in  excess, 
and  at  least  8  hours  should  be  given  for  the  absorption  of 
the  iodine.     The  Hubl-Waller  method  is  of  no  use. 

— H.  G.  B. 

Colloidal  solutions  of  calcium  soaps  in  heavy  mineral  oils. 
Holde.     See  XII. 

Patents. 

Ammonia  from  gas-liquor  ;  Apparatus  for  separating . 

Berlin-Anhaltische    Maschinenbau     A.-G.     Ger.     Pat. 
204,858,  Jan.  12,  1907. 

The  patent  relates  to  a  process  for  utilising  the  heat  of  the 
gases  from  the  gas-retort  furnace  for  distilling  ammonia 
from  the  gas-liquor.  The  ammonia  still  is  mounted  above 
the  flue  through  which  the  furnace-gases  pass  on  their 
way  to  the  chimney.  The  lowest  coni]>artinent  of  tlie 
ammonia  still  is  divided  into  up])er  and  lower  sections, 
connected  by  vertical  tube.'-  (uissing  through  the  up|ier 
bend  of  an  inverted  U-shaiK-d  pipe,  the  limbs  of  which 
ojjen  into  the  furnace-gas  flue  below.  The  furnace-gases 
pa.ss  through  this  pijK*  and  ;"cr%e  to  distil  off  the  ammonia, 
and  a  movable  tlamper  is  provided  in  the  Hue  l)etween  the 
two  limbs  of  the  inverted  U-'^hajH-d  pilK',  so  that  the 
proportion  of  the  gases  jiassing  through  this  pipe  can  be 
regulated  as  desired. — A.  S. 

Sodium  compound  of  indene  '  Process  for  preparing  t, . 

(les.  f.  Teerverwerthung.     Ger.   Pat.  205,405,   Feb.  12, 
1908. 

A  COMPOCND  of  indene  with  sodium  is  obtained  by  the 
action  of  sodium  amide,  or  siKlium  in  jin'sence  (if  dry 
ammonia,  on  indene  or  hydrocarbon  niixtun-s  containing 
indene.      For    example.  500  kilos,  of  coal  tar  distillate. 


by  porcelain  rings  and  is  heated  by  passing  a  current  of 
I  electricity  through  it,  the  temperature  being  controlled 
by  thermometers  in  contact  with  the  projecting  ends  of 
the  coil.  Air,  chlorine,  or  any  other  suitable  gas  is  jiassed 
into  the  coil  at  each  end.  from  pipes  connected  to  the  coil 
by  insulating  ring.s,  and  after  becoming  heated  gvisses 
through  the  perforations.  The  liquid  in  the  tank  is 
absorbed  by  the  porous  covering  of  the  coil,  and  the  gas 
passing  through  the  latter  is  forced  into  intimate  contact 
with  the  absorbed  liquid.  The  result  of  this  forced 
intimate  contact  is  stated  to  Iw  the  elimination  of  hydrogen 
and  the  formation  of  bodies  like  solid  parafhn  and  ozokerite. 

—  \V.  H.  C. 

Hydrocarbon    oils    and   similar    substances ,:     Process   for 

converting into  light  oil  or  petrol.     3.  Noad  and 

E.  J.  To«-nsend.  Fr.  Pat.  393,433,  Aug.  18,  1908. 
Under  Int.  Conv.,  June  27,  1908. 
The  vapour  of  the  oil,  mixed  with  steam,  is  brought  into 
contact  with  a  largo  surface  of  iron  heated  to  redness 
in  the  absence  of  air,  the  resulting  vapours  are  condensed, 
and  the  light  oil  sejiarated  by  distillation.  The  light  oil 
is  suitable  for  use  in  internal-combustion  engines.  The 
residues  from  the  distillation  are  again  submitted  to  the 
process.  The  process  may  be  carried  out  by  leading  the 
oil  and  water,  in  about  equal  quantities,  in  continuous 
streams  into  one  end  of  a  chamber  jwcked  with  iron 
turnings  and  heated  to  about  480°  C.  The  fixed  gases 
formed  during  the  iirocess  may  be  used  to  heat  the 
chamber.  The  iron  appears  to  act  as  a  catalytic  agent, 
and  there  is  no  deposit  of  carbon. — A.  T.  L. 

Petroleum  and  its  distillates  ;    Apparatus  for  ionising . 

I).  Martini,  I^ndon.     I'.S.  Pat.  i»08,297.  Dee.  29,  1908. 
8be  Eng.  Pat.  16,432  of  1907  ;  this  J.,  1908,  890.— T.  F.  H. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 


F.  Sluhlert.     Z.  angow. 
(Comptire  Paul,  this  J., 


Trisazo-dyestufjs  from  resorcinol. 
Chem..  1908,  21.  2611—2612. 
1908.   1013.) 

TmsAzo-DYESTrFFS  can  be  prepared  from  resorcinol  by 
treating   it    with    three   molecules   of  a  diazo-compounci. 
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or  by  the  action  of  one  molecule  of  a  diazo-compound 
(111  a  re.sorcmol  disazo-dyestuff.  The  dyestuff  from 
resorcinol  and  three  molecules  of  diazobenzenesulphonic 
acid  is  easily  soluble  and  gives  bro^niish-orange  shades 
on  chrome-mordanted  wool,  which  are,  however,  not 
fast  to  milling.  The  pale  brown  dyestuff  produced  by 
using  three  molecules  of  diazotised  naphthionic  acid  is 
very  soluble  and  that  from  three  molecules  of  diazotised 
Safranine  is  a  very  soluble  Ijlue  compound  giving  on 
tannin-mordanted  cotton,  tints  which  are  redder  than 
Indoin  Blue  but  not  so  fast  to  light. — J.  C.  C. 

Dycslufjs  ill  solution  ;    Capillary  rise  of .     L.  Pelet- 

Jolivet  and   C.   Jess.     Z.   Chem.   Ind.    KoUoide,    190S, 
3,  275—280. 

^    Strips   of   filter-paper,  8  cm.  wide  and  30  cm.  long,  wero 
immersed  to  a  depth  of   15  mm.   in  50  c.c.   of  dyestuff 
solution  and  the  height  to  which  both  the  dyestuff  and 
the  water  rose  in  3  hours  was  noted.     Tables  are  given 
showing    the    results    for    many    commercial    dyestuffs, 
both  alone  and  in  the  presence  of  varying  ciuantities  of 
electrolytes.     It  was  found  that  the  acid  wool  dyestuffs 
were  characterised   by  a  large  rise   of   100  to   200   mm. 
The  basic  and  direct  cotton  dyestuffs  .showed  small  rises 
of  8  to  105  mm.     The  phthalein  dyestuffs  gave  a  medium 
rise  of  60  to  150  mm.     It  thus  appears  that  the  stronger 
the   adsorption    by   the   cellulose,    the    smaller   the   rise. 
In  the  case  of  those  dyestuffs  which  are  not  adsorbed, 
the  rise  is  comparatively  independent  of  the  concentra- 
tion   of   the  solution,  whilst  the  adsorbed  dyestuffs  rise 
to  a  greater  extent  from  stronger  solutions.     An  exception 
to  this  rule  is  found  in  the  case  of  specially  viscous  adsorbed 
colours  such  as  Carbazol  Yellow,  and  is  probably  due  to 
the    pores   of   the    paper    being    stopped    up.     Dyestuffs 
of  the   sa7iie  class   vary  considerably   in   behaviour,  and 
the    capillary    ri.se    decreases    with    increasing    molecular 
weight ;    in  the  case  of  the  basic  dyestuffs  and  Rhoda- 
mines,    it     increases     with     decreasing     basicity.     Those 
dyestuffs  the  solutions  of  which  show  colloidal  characters 
under   the   ultramicroscope   show   the   smallest   capillary 
rise.     In   the   case   of   Methylene   Blue   the   rise   of   both 
dyestuff   and    water   is   increased    by    hydrochloric    acid, 
which  retards  dyeing,  and  decreased  by  sodium  hydroxide, 
which    promotes   it.     In    the    case    of    Cry.stal    Ponceau, 
addition   of   hydrochloric   acid,   which   promotes   fixation 
on  the  fibre,  decreases  the  capillary  rise,  but  this  is  not 
lessened   by  the  addition   of   sodium   hydroxide,   sodium 
sulphate,    or   sodium    phosjihate,    which    is    contrai-y    to 
what  might  be  expected.     Experiments  were  also  made 
on  the  capillary  rise  in   strips  of  linen,   silk,  and  wool. 
Linen  was  found  to  behave  in  a  similar  manner  to  filter- 
paper  or  cotton,  though  it  shows  less  affinity  than  these 
for   direct   cotton   colours.     Wool   and    silk   show    much 
more  adsorptive  po%ver  than  the  vegetable  fibres. — E.  F. 

Patents. 

Anthracene   derivatives ;      Manufacture    of .     P.    A. 

Newton,  London.     From  Farbenfabrik  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.     Eng.  Pat.  1822  Jan.  27 
H)08. 

Halogen  substituted  anthraquinones  can  be  obtained  by 
treating  anthraquinonesulphonic  acids  with  halogens 
or  compounds  capable  of  .splitting  off  halogens.  The 
sulphonie  acid  groups  are  replaced  liy  halogen  atoms. 
Starting  from  anthraquinonedisulphonic  acids  the  process 
proceeds  in  steps,  the  hitherto  unlcnown  halogen  sub- 
stituted monosulphonic  acids  being  first  produced. 
Example — A  current  of  chlorine  is  passed  into  a  mi.xture, 
heated  to  100°  C,  of  20  parts  of  the  potassium  salt  of 
anthraquinone-l -sulphonie  acid,  1.500  parts  of  water, 
and  »iO  )iarts  of  hydrochloric  acid  (20'  I?.).  The  mixture 
is  filtered  and  the  precipitate  washed  and  dried. — P.  F.  C. 

Flaoopiirpurin  ;  Process  for  pre jMring .     Farbenfabr. 

vorm.  F.   Baver  und  Co.     Cer.  Pat.  20.5,097,  Dec.  12, 
1907. 

Anthraflavic  acid   or  salts  of  anthraqninone-2.6-di.sul- 
phonic  acid  are  converted  into  llavopurpurin  by  heating 


I    with  a  large  excess  of  moderately  concentrated  (30 50 

per  cent.)  alkali  hydroxide  solutions,  at  temperatures  of 

]  about  200°  C,  with  or  without  addition  of  oxidising 
agents.     The    temperature    need    not    be    carried    above 

I    200°  C.    if   the   amount   of   alkali    hydroxide   is   at   least 

I  25  times  the  amount  of  anthraflavic  acid  used,  or  at  least 
12  times  that  of  the  anthraquinonedisulphonate. — T.  F.  B. 

Sulphurised  vat  dyestuffs  of  the  anthracene  series  ,•    Manu- 
facture  of .     O.    Imray,    London.     From   Soc.    of 

Chemical    Industry,     Basle,     Switzerland.     Eng.     Pat. 
13,057,  June  18,  1908. 

By  heating  an  amino-,  alkylamino-.  arylamino-,  acidyl- 
amino-  or  nitro-derivative  of  2-methylanthraquinone  or 
a  substitution  product  of  such  a  derivative,  with  sulphur 
at  a  comparatively  high  temperature,  new  sulphurised 
products  are  obtained  which  are  insoluble  in  alkali  sulphide, 
but  can  be  made  into  a  vat  with  the  aid  of  alkali  hydro 
sulphite  solution  ;  the  vats  thus  obtained  dye  cotton 
directly  without  a  mordant  in  grey,  yellowish- brown, 
and  violet  shades  of  excellent  fastness.  Example : — 
A  mixture  of  60  parts  of  sulphur  with  20  parts  of  1-amino- 
2-methylanthraquinone  is  heated  to  240 — 280°  C,  until 
the  evolution  of  hydrogen  sulphide  has  ceased.  The  cooled 
mass  is  finely  powdered  and  the  excess  of  sulphur  is 
extracted  with  carbon  bisulphide  or  sodium  sulphide 
solution.  The  purified  dyestuff  yields  a  brown  vat  with 
hydrosulphite  from  which  cotton  is  dyed  intense  brown 
tints.— P.  F.  C. 

Lcuc-oAA-diarylhydrazinoanthraquinones  or  their  oxidation 

products :       Preparation    of .     Farbwerke    vorm. 

Meister,    Lucius,    und       Briining.     Ger.    Pat.    204  411 
Aug.  9,  1907. 

Equal  parts  of  leucoquinizarin  and  phenylhydrazino  are 
heated  at  100"  C,  under  a  reflux  condenser,  in  presence 
of  alcohol  or  other  solvent,  for  one  hour,  or  until  the 
leuco-compound  has  disappeared.  Leuco-1.4-diphenyl- 
hydrazinoanthraquinone  is  thus  obtained,  and  is  purified 
by  crystallisation.  Analogous  comjiounds  are  obtained 
from  leuco-tri-  and  -tetrahydroxyanthraquinones,  and  also 
by  using  arylhydrazinesulphonic  acids.  Reddish-brown 
dyestuffs  are  obtained  by  passing  air  into  caustic  alkali 
solutions  of  the  condensation  products. — T.  F.  B. 

i-Amino-2-nitrohenzoic  acid  ;    Process  for  preparing . 

Farbwerke  vorm.   Meister.  Lucius,  und  Briining.     Ger" 
Pat.  204,884,  July  2,  1907. 

2.4-DiNlTROBBNZOio  acid  may  be  reduced  to  4-amino- 
2-nitrobenzoio  acid  by  means  of  alkali  sulphide,  the 
presence  of  alkali  or  substances  with  alkaline  reaction 
bemg  avoided.  21-2  parts  of  the  dinitrobenzoic  acid  are 
mtroduced  mto  a  solution  of  33  parts  of  .sodium  sulphide 
m  40  times  its  weight  of  water  at  60°  C.  ;  the  mixture  is 
heated  at  90°  C.  for  three  hours,  when  the  solution  is 
rendered  feebly  acid.  The  new  aminonitrobenzoic  acid, 
mixed  with  sulphur,  is  precipitated,  and  is  purified  by 
crystallisation  from  water  ;  it  melts  at  234°— 235°  C. 
with  decomposition,  and  forms  an  easily  soluble  diazo 
compound. — T.  F.  B. 

.1  nthrapijrimidones  ;■  Process  for  preparing)  .  Farb- 
werke vorm.  Meister,  Lucius,  und  Briining.  Ger.  Pat. 
205,035,  Nov.  5,  1907. 

By  condensation  of  urethanes  with  a-aminoanthraquinones 
or  a-alkylaiiiinoanthraquinones,  with  tlio  aid  of  heat, 
and  jircferably  in  presence  of  zinc  chloride  or  other  con- 
densing agent,  anthraiiyrimidoncs  of  the  general  formula. 


\C:N 


CO-C.Ha.NR 


-CO 


are  formed.  They  possess  both  feeble  acid  and  feeble 
basic  properties,  and  are  either  applicable  as  dyestuffs 
or  for  the  preparation  of  dyestuffs. — T.  F.  B. 
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Jiyeatuffg  of  the  anthracene  aeries;    Process  for  preparing 

hluc    .     Farbwcrko    vorm.    Meister,    Lucius,    und 

Briining.     tier.  Pat.  205.096,  Nov.  30,  1907. 

DvEST<JFFS  whicli  dye  wool  from  acid  baths  in  pure  blue 
shades,  fast  to  alkalis,  are  obtained  by  lieating  Icuco- 
quinizarin-ri-sujphonic  acid  with  two  molecular  ]>ro- 
portions  of  nionoalkylamincs  ;  the  resulting  products  are 
1.4-di-iiionoalkvlaminoanthra(iuinone-5-sulphonic  acids. 

— T.  F.  B. 

a-Is>Uinanili(le  or  its  homiilogiica  and  sulphuroun    acid; 

Preparation   of  comi>oiinils  o/   .     C.    Stephan   and 

A.  Itiihtjen.     Cler.  Pat.  204,478,  Oct.  2,  190 

Compounds  of  a-isatinanilido  or  its  homologues  with 
sulphurous  acid  are  obtained  (1)  by  adding  a  dilute  acid 
solution  of  a-isatinatiilidc  or  a  dilute  acid  suspension  of 
its  sjilts  to  a  solution  of  su1|>hurous  acid,  a  bisulphite, 
or  thiosulphate  ;  (2)  by  passing  .sul])hur  dioxide  into  the 
Jilute  solution  or  suspension  of  the  anilide.  The  quantity 
of  snlj)hurous  acid  used  in  each  case  should  Ix'  equivalent 
to   that   of   the   a-isatinanilide.— T.  F.  B. 

a-Jsatinanilide  end  Us  homologues  ;    Mannfaclure  of  com- 
pounds of by  means  of  snlphiirotis  acid.     C.  Stcphan 

and  A.  Rahtjen.  Fr.  Pat.  393,085,  Julv  16, 1908.  Under 
Int.  Conv.,  Oct.  1,  1907. 

See  Ger.  Pat.  204,478  of  1907  :   preceding.— T.  F.  B. 

Trisazo  di/esluffs  and  their  dyeings  ;•   Process  for  preparing 

green  .     L.  Cassella  und  Co.     Ger.  Pat.  204,707, 

Nov.  12,  1907. 

Gbeen'  trisazo  dvestnfTs  are  obtained  by  combining  the 
intermediate  product  from  tetrazodiphenyl  and  salicylic 
or  <i-cresotinic  acid,  in  acid  solution,  with  l.S-amino- 
iiaphthoi-4.fl-disulphonic  acid,  the  disii/.o  dyestutTs  thus 
obtained  being  combined  with  diazo  com]iounds  either 
in  .substance  or  on  the  tibre,  in  alkaliiu'  solution.  The 
dyeings  obtained  are  intense  in  shade,  and  fast  to  washing 
and  light.— T.  F.  B. 

Trisazo  dyestiifjs  :    Mnniijucliire  of .      R.  li.  Ransfurd, 

Upix*r  Norwood.  Fron\  1...  Cassella  \md  Co.,  Frankfort 
on  Maine,  Germany.     Eng.  Pat.  26,811,  Dec.  4,  1907. 

See  Ger  Pat.  204,707  of  1907  ;   preceding.— T.  F.  B. 

p-Phenylenediamine  ;    Process  for  preparing .     .■Vct.- 

Ges.  f.  .Anilinfabr.  Ger.  Pat.  204,848.  Feb.  14.  1908. 
Addition  to  Ger.  Pat.  202.170,  Dec.  7,  1907  (see  this  J., 
1908,   1147). 

p-Cm-OROANTLrSE  is  converted  into  p-phenylencdiamine 
by  heating  it  with  aqueous  ammonia  in  presence  of  cop]ier 
sjilts  :  the  ammonia  and  excess  of  ;<chloroaniline  are 
removed  by  nu'ans  of  steam.  an<l  the  residue  is  evjiporatcd 
to  the  crystallising  point  ;  any  remaining  /)-chloroaniline 
is  extracted  from  the  jtroduct  bv  means  of  jK-troleum 
spirit.- T.  F.  B. 

p- Phenylenediaminemonosid phonic  aci<i ;    Process  for  pre- 

jxiring .     Act.-(!cs.      f.      Anilinfabr.     tier.      Pat. 

204,972.  Jan.  24.  1908.  .Addition  to  Ger.  Pat.  202,564, 
Nov.  15,  1907,  (see  this  J.,  1908.  1147). 

p-CHLOROAMi.iNK-ni-sri.rnoMc  acid  is  converted  into 
;)-|)henylenediaminesuli)honic  acid  by  heating  under 
pressure  with  ammonia  in  presence  of  copper  salts. 

— T.  F.  B. 

Vat  dyeslufjs  containing  snlphiir  :     Process  for  preparing 

.     Badische   Anilin   und   Soda   Fabrik.   Ger.   Pat. 

205,002,  Nov.  3,  1906. 

DiHAi.ooEN  dcrivativesof  3-ketodihydro.(l)-lhionaphthene 
are  i)litain<'d  by  the  action  of  halogens  on  3oxy-(  I  )thio- 
naphlhene  or  its  homologues  or  derivatives  ;  thcs*-  com- 
bine with  :toxy-(l)-thionaphthene.  indoxyl.  Imlogcnated 
indoxyls,    or    the    homologues    or    derivatives    of    these 


compounds,  to  form  vat-dyeing  (indigoid)  dyestulls.  The 
dyestutf  from  2-dihnlogen-3-ketodihydrotluonaphthcno 
and  3-oxy-(I)-thionaphtlu'ne  is  not  imluded  in  the  claim. 
being  more  readily  obtaiiu^d  by  heating  the  |)roduct 
resulting  from  the  action  of  halogens  on  o.xvthionaphthenc. 

— T.  F.  B. 

\.i- Diaminoanlhraquinone  ;    Procesa  for  preparing  deriixji- 

liiva  (if .     Badische  Anilin  und  Soda  Fabrik.    Ger. 

Pat.  205.036,  Aug.  14.  1907. 

DiAMiNoBENZOYLBENZoic  acid  derivatives,  in  which  the 
amino-groups  arc  in  the  iHc^ii-position  to  one  another  and 
to  the  carbonyl  group,  arc  readily  converted  into  1.3-di- 
aminoanthraquinone  derivatives  by  heating  cither  alone 
or  in  ])resence  of  acids,  such  as  acetic  acid :  any  derivatives 
of  the  diaminobenzoyll>cnzoic  acid  which  have  an  ortho- 
position  to  the  carbonyl  group  free  in  each  nucleus  undergo 
the  same  change.  The  preparation  of  triaminomcthyl- 
anthraqiiinone,  l.:i-diamino.2-methylanthra(iuinonc,  and 
1.3-diamino-2-methoxyanthraquinone  is  described  in  the 
speciiication. — T.  F.  B. 

p-Aminodiazol)enzene    and    its    derii'ativea ;     Process    for 

preparing .     Badische    Anilin    und    Soda    Fabrik. 

Ger.  Pat.  205,037,  Sept.  24,  1907. 

The  diazo  derivatives  of  acidyl-p-phenylenediamines  or 
their  homologues  are  converted  into  /j-aminodiazobcnzeno 
derivatives  by  heating  with  dilute  mineral  acids,  the 
acidyl  group  being  completely  removed,  for  example,  after 
heating  for  an  hour  at  70'  C.  without  appreciable  decom- 
position of  the  diazonium  grou]>.  15  parts  of  acetyl-p- 
phcnylcncdiaminc  are  diazotised  by  means  of  7  parts  of 
sodium  nitrite  and  30  parts  of  hytlrochloric  acid  (sp.  gr. 
1-16),  and  the  solution,  after  the  addition  of  30  parts  of  M 
hydrochloric  acid,  is  heated  at  70'  C.  for  one  hour.  The  f 
solution  of  ^-aminodiazobenzene  chloride  thus  obtained 
reacts  slowly  nnth  azo  components,  no  dyestuff  being  at 
first  produced,  for  instance,  with  an  alkaline  solution  of 
/3-naphtholdisulphonic  acid  K  in  the  cold  ;  by  warming, 
however,  or  after  long  standing,  a  violet-red  dvestuff  is 
obtained,— T.  F.  B. 

Sulphur  [aidphlde]  dyeslufjs  :     Manufacture  of  new 

P.  A.  Newton.  Ixindon.  From  Farbenfabr.  vorm- 
F.  Bavcr  imd  Co.,  EllK-rfeld,  Germanv.  Eng.  Pat.  5485. 
March  11.  l!Xt8. 

Sib  Fr.  Pat.  388.539  of  1908  :  this  J.,  1908,  895.— T.  F.  B. 


v.— PREPARING,   BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS.  AND    FIBRES. 

Electrolytic    bleaching     process ;      Preparation     of    alkali 

hypochlorites,    and   the    .     K.    J.    G.    Beltzer.     Z. 

angew.  Chem.,  1909,  22,  8—14. 

In  the  production  of  sodium  hypochlorite,  salt  solutions 
of  4"  — 16  H.  (sp.  gr.  1-029  —1-277)  are  electrolysed,  the 
more  concentrated  SQlutiims  being  preferably  employed, 
as  the  conductivity  of  the  solution  increases  with  the 
concentration.  An  amount  of  electricity  corresponding 
to  about  7  kilowatts  is  required  in  practice  to  produce 
1  kilo,  of  available  chlorine,  and  the  cost  will  vary  with 
the  source  of  the  power  (steam,  gas.  wat^'r)  employed  in  pro- 
ducing the  current.  Uiuler  the  most  expensive  conditions 
(use  of  steam  power  and  "  brine")  the  cost  of  chlorine 
would  Ix-  about  0-35  franc,  whereas  by  using  water  power 
and  sea-water,  the  cost  would  be  no  more  than  O-O.'*  franc 
per  kilo,  of  chlorine.  The  electrolyser  of  the  Electrolytic 
Bleaching  C<i.,  l.t<l.  (with  platinum  electrodes)  is  shortly 
descrilK*d  ;  in  this,  the  salt  solution  (of  careftdly  regidated 
con<'cntration  and  rate  of  flow)  circulates  l>etwecn  the 
eloctrotles,  and  the  hypochlorite  solution  pas.scs  direct  to 
the  bleaching  tanks  or  to  reservoirs,  as  desired.  A 
15  pel   cent,  salt  solution  yields  a  hypochlorite   solution 
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coErtaining  30  grms.  of  available  chlorine  per  litre  and 
1170  litres  will  contain  therefore  35  kilos,  of  available 
chlorine,  or  a  quantity  sufficient  to  bleach  5000  kilos. 
of  cotton.  ^Mien  the  electrolysed  solution  is  to  be  passed 
direct  to  the  bleaching  tanks,  it  is  convenient  to  use 
a,  salt  solution  of  1-5  per  cent,  strength,  which  vields  a 
hvpochlorite  liquor  containing  3  grms.  of  availal)Ie 
clilorine  per  litre.  In  summing  up  the  advantages  of  the 
electrolvtie  over  the  ordinary  bleaching  process,  the  author 
draws  attention  to  the  fact  that  the  electrolytic  hypo- 
chlorite is  neutral  in  reaction,  whereas  the  solution 
prepared  by  mixing  solutions  of  bleaching  powder  and 
sodium  carbonate  (or  by  saturating  caustic  soda  with 
chlorine,  etc.)  is  always  alkaline  ;  the  consequence  is 
that  solutions  prepared  in  these  latter  ways  do  not  give  up 
their  chlorine  so  readily  to  the  material  to  be  bleached, 
and  to  get  the  full  effect  from  them,  they  have  to  be 
warmed  or  acidified.  It  has  been  found  that  a  quantity  of 
electrolytic  hypochlorite  containing  0-8  grm.  of  chlorine, 
is  equal  to  a  quantity  of  ordinary  hypochlorite  containing 
1  grm.  of  chlorine.  In  comparison  with  bleaching 
powder,  it  is  evident  that  sodium  hypochlorite  is  much 
safer  and  simpler  to  use,  and  not  only  is  the  bleach  whiter 
and  more  permanent — not  liable  to  become  yellow — 
but  there  is  no  risk  of  damage  from  particles  of  undissolved 
powder  producing  intense  local  action,  and  the  goods 
remain  soft  and  free  from  harshness.  The  author  discusses 
the  arrangements  required  for  the  electrolytic  bleaching 
of  5000  kilos,  of  cotton  per  day  of  10  hours,  and  compares 
the  cost  of  production  of  electrolytic  chlorine,  with  that 
obtainable  from  ordinary  sodium  hypochlorite  and 
from  bleaching  powder. — F.  M. 

Paranitraniline-red  ;  Formation  of — .    M.  Pmd'homme 

and  A.  Colin,     Rev,  Gen,  Mat.  Col.,  1909,  13,  1—3. 

The  fact  that  a  solution  of  diazotised  p-nitraniline  contain- 
ing acetic  acid  and  sodium  acetate  gives  a  bluer  and  fuller 
shade  of  Para-red  than  one  containing  only  hydrochloric 
acid  has  been  attributed  by  Goldschraidt  and  later  by 
Lichtenstein  (this  J.,  1908,  976)  to  the  difference  in  the 
concentration  of  hydrogen  ions  in  the  two  cases.  This  is 
considered  by  the  present  authors  to  be  a  statement  of 
fact  but  not  an  explanation,  and  they  have  therefore  carried 
out  experiments  on  the  action  of  the  ions  Cl'  and  C2H3O2' 
(which  are  present  in  the  two  cases  referred  to)  on  the 
•sodium  naphtholate.  Cotton  padded  with  sodium 
naphtholate  and  then  dried  was  dipped  into  distilled 
water  and  into  the  following  solutions  :  dilute  hydro- 
■chloric  acid,  dilute  acetic  acid,  acetic  acid  and  sodium 
acetate,  sodium  acetate.  The  cloth  was  then  developed 
and  the  tint.s  of  Para-red  compared.  The  following  are 
the  conclusions  drawn  :  In  the  instantaneous  formation 
■of  Para-red  the  free  acid  exerts  an  action  proportional 
to  the  ionic  concentration  and  liberates  naphthol.  If, 
■other  things  being  equal,  the  ionic  concentration  attains  a 
suitable  value,  the  amount  of  naphthol  liberated  will  be 
slight.  The  thin  layer  which  it  forms  on  the  fibre  can 
■exercise  a  protective  action  on  the  sodium  naphtholate 
and  prevent  it  from  diffusing.  If  the  ionic  concentration 
is  excessive,  too  large  a  proportion  of  naphthol  is  precipi- 
tated and  as  this  combines  indifferently  with  the  diazo- 
■compound,  the  intensity  of  the  red  produced  is  decreased. 
The  diffusion  and  solution  of  the  sodium  naphtholate  is 
firaportant :  this  is  greatest  in  the  presence  of  pure  water 
and  varies  with  the  nature  of  the  acid  and  of  the  salts 
present.  These  can  act  directly  in  hindering  the  diffusion 
of  the  naphtholate,  but  they  can  also  modify  the  degree 
of  ionisation  of  the  diazo-salt  if  they  give  rise  to  the  same 
kind  of  ion  when  dissolved. — J.  C.  C, 

Indian     indigenous    dyes ;     Experiments    with    in 

comjxirison  wifk  st/nthetic  products.     V.S.  Cons.  Reps., 
Dec,   1908,    [T.R!] 

Mr.  E.  R.  Watson,  connected  with  the  Asiatic  Societv  of 
Bengal,  has  been  experimenting  'nth  dye.s,  both  indigenous 
and  syntlietical,  and  appears  to  demonstrate  the  superiority 
-of  the  former  over  the  latter  so  fully  and  clearly  that  it 
would  seem  the  contention  in  favour  of  the  latter  would 
K^easc.      Mr.  Watson  experimented  with  ten  vegetable  dyes. 


viz.,  turmeric,  or  huldi  {Curcuma  longa) ;  safflower,  or 
kusura  (Carthamus  tinctnrius) ;  spanwood,  or  bakam 
(Ctzsal.pinia  sap  pan) ;  palas  (Butea  irondosa) ;  annatto, 
Orleans,  or  lakkam  [Bixa  ordlana) ;  majisto  (Rubia 
cordifolia)  ;  kamala  (Jlaflotus  philippinsnsis) ;  singher 
or  har.singhar  {Xyi-tantkes  arbor  tristis) ;  jackwood,  jack, 
or  kanthal  {Artocarpus  integrilolia),  and  lac  dye. 

He  followed  the  native  metnods  of  dyeing,  and  had  no 
occasion  to  resort  to  any  European  as  opposed  to  Indian 
method.  He  tised  silk  cloth  purchased  from  the  Rijshahi 
diamond  jubilee  industrial  s^;hools,  and  his  success  was 
greater  than  in  the  case  of  experiments  in  dyeing  cotton 
fabrics.  The  conclusions  he  arrives  at  are  that  the 
indigenous  dyes  of  Bengal  are  considerablj'  more  tiseftd 
for  dyeing  on  silk  than  for  cotton  dyeing,  and  that  the 
dyeings  obtained  are  frequently  considerably  faster  on 
silk  than  oit  cotton.  This,  taken  in  conjunction  with  the 
fact  that  many  of  the  commonly  used  synthetic  dyes  do 
not  give  fast  dyeings  on  silk,  causes  the  indigenous  dyes 
to  compare  much  more  favourably  with  their  synthetic 
adversaries  in  this  field  than  was  the  case  in  that  of 
cotton  dyeing.     He  says  : — 

"The  .shades  obtained  from  bakam  on  a  tannin-iron 
mordant  from  manijisto,  from  lac,  kamala  and  jackwood, 
may  be  said  to  exhibit  good  fastness,  since  in  no  respect 
does  an\  one  of  these  dyeings  come  lower  than  III.  in  the 
scale.  Thus  of  10  dyestuffs  examined,  3  have  yielded 
dyeings  which  maj'  be  characterised  as  good  average 
goods.  Of  the  12  svnthetic  dyestuffs  used  for  comparison 
only  4,  viz.,  alizarin,  primuline,  chrysophenine  and 
magdala  red  are  capable  of  vielding  dyeings  which  may  by 
the  same  criterion  be  similarly  characterised." 

The  atithor's  work  would  lead  him  to  form  a  somewhat 
higher  opinion  of  the  value  of  the  kamala  as  a  silk  dye 
than  that  apparently  formed  of  it  by  A.  0.  Perkin  (this 
.1,  1895,  460).  The  dyeings  \vith  lac  proved  to  be  faster 
to  soaping  even  than  the  sjmthetic  dyes  which  were 
fastest  in  this  respect.  In  fact,  the  general  fastness  of 
lac  dyeings  made  it  appear  to  me  a  matter  of  surprise 
that  this  material  has  been  so  completely  superseded 
by  synthetic  dyes,  the  more  so  as  it  is  necessarily  obtained 
as  a  by-;'roduct  in  the  purification  of  lac,  a  material  for 
which  there  is  an  ever  rapidly  increasing  demand. 

Patents. 

Artificial  threads  :    Treatment  of .     P,  FoUet  and  G, 

Ditzler,  Verviers,  Belgium.     Eng,  Pat,  21,285,  Oct,  8, 
1908, 


SurpORTS.  b,  on  a  frame,  a,  carry  spindles,  c,  on  which  are 
mounted  cylinders,  d,  rotating  in  troughs,  c.  The  spindles, 
cylinders,  and  troughs  can  be  moved  along  the  brackets, 
b,  so  as  to  occupy  the  positions  indicated  in  both  the  full 
and  the  dotted  lines.     The  cylinders  are  rotated  by  a  vari- 
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able  gearing  and  when  in  movement  carry  on  their  surfaces 
thin  coatings  of  the  liiiuiil  contained  in  the  troughs. 
Below  the  lower  oylimlcr,  i/,  is  amingcd  a  receptacle,  /, 
into  which  spinning  nozzles,  g,  force  a  solution  of  cellulose  or 
other  similar  substance  in  an  ammoniixcal  solution  of  a 
suitable  uiftallic  oxide  or  s;dt.  The  receptjicle,  /,  contains 
a  coagulating  bath  containing  15—20  per  cent,  of  acid. 
The  troughs,  e.  contain  similar  baths,  the  proportion  of 
acid  in  whicli  may  decrease  from  the  lower  to  the  higher 
troughs  until  the  highest  contains  only  water,  in  which 
a  s|>ool,  b,  rotates,  on  which  the  thrt^ad  is  wound.  On 
leaving  the  nozzle,  g,  the  thread  passes  quickly  through 
the  bath  contained  in  the  receptacle.  /,  and  is  therefore 
only  coagulated  on  its  outside.  It  then  pas.si's  on  to  and 
over  the  cyliiulcrs,  rf,  and  is  thereby  submitted  to  a  tension 
which  varies  with  the  angle  formeil  by  the  thread  passing 
over  the  different  cylinders.  By  making  the  cylinders, 
</,  rotate  at  ditlerent  speeds,  the  thread  can  be  gradually 
stretched  so  long  as  its  interior  remains  liquid.  By  this 
means  threads  of  anv  desired  degree  of  lineness  can  be 
obtained.— 1'.  F.  C. 

Artificial  silk  and  hair  ;    Process  for  the  prcpartilion  oj 

.     A.    LecoBur.      Fr.   Pats.   3U2,868   and   392,869, 

Oct.  8,  1907. 

Ckllixose  is  dissolved  in  an  ammoniacal  solution  of 
cupric  hydroxide  and  the  resulting  .solution  is  forced 
through  a  capillary  tube  into  a  coagulating  bath  under 
constant  |)ressure.  'I'he  bath  is  maintained  at  a  tempera- 
ture of  27 — 35"  C.  and  consists  of  a  mixture  of  equal  parts  of 
a  solution  containing  44 — 4!l  per  cent,  of  sodium  hydroxide  I 
and  a  solution  containing  23 — 28  per  cent,  of  anhydrous 
sodium  carbonate.  A  rather  weaker  bath  is  employed 
for  artificial  hair.  After  spinning,  the  thread  is  wound 
on  a  bobbin,  and  plunged  into  a  second  coagulating 
bath  containing  in  solution  as  much  anhydrous  sodium 
carbonate  as  the  first  bath  but  much  less  sodium  hydroxide. 
The  copper  and  ammonia  which  remain  in  the  jiroduct  are 
eliminated  by  a  pas.sage  through  a  dilute  solution  of  swlium 
bisulphate  to  which  I — 4  ])i"r  cent,  of  free  acid  has  been  j 
added.  The  process  is  complctetl  by  washing,  soa))ing, 
if  necessary,  and  finally  drying  the  product. — 1'.  F.  C.  \ 

Dye  jiggers  or  dyeing  apparatus.     F.  iShaw  and  WTiitefield    ' 
Velvet  and  Cord  Dveing  Co.,  Ltd..  \Miitefield,  I,anes. 
Eng.  Pat.  4295,  Feb.  20,  1908.  I 

The  inrention  consists  in  the  use  in  combination  with 
the  dye- vat  of  a  displacer  arranged  inside  the  vat  which 
displaces  the  dye  liquor  over  a  greater  area  and  conse- 
quently subjects  the  pieces  to  a  longer  immersion.     If  the    j 
dye-vat   ba  circular,  the  displacing  roller  has  a  circular    , 
cro.ss-section,  whilst  if  the  vat  be  angular,  the  displacer 
is  of  corresponding  contour  and  rollers  are  arrange<l  at    j 
points  along  its  surface.     The  piece  under  operation  passes    ' 
from  one  roller  of  the  jigger,  under  the  displacer,  to  the    i 
other  roller.     The  surface  of  the  displacing  device  may  be    i 
fluted  to  allow  the  dye-liquor  to  saturate  the  material 
more  easily. — P.  F.  C. 

Oyeslufj    prc)iiiralinn.i    for    dyeing ;      Vireet    cotton    .    i 

Rea(l  HoUiday  and  .Sons,  Ltd..  J.  Turner,  and  H.  Dean, 
Huddersfield.     Eng.  Pat.  755'2,  April  (i,  1908.  I 

By  mixing  together  the  free  colour  acids  or  acid  salts  of    I 
certain  direct  cotton  dycstufis,  shades  arc  produccil  which 
are  superior  to  those  obtained  by  using  the  dycstufis  as    i 
their  so<lium  or  ammonium  salts.      Dyestulfs   which  are    I 
suitable    for    this    purpose,    are   sulplionatwl    mono-,    di-,    | 
or    l.i-betanaphthylated    rosanilinc    an<l    the    blue    and 
violet  tetrazodyestutTs  from  benzidine,  tolidine,  dianisidine, 
or  other  similar  para-diaminea. — P.  F.  C. 

Variegated  colour  effects  upon  fabrics  ;  Process  for  obtaining 

.     J.     Hindley,     Stockport.     Eng.     Pat.     10,922, 

May  20,  1908. 

The  fabric  is  laid  out  and  drawn  up  from  its  flat  position 
into  soniethini:  approximating  to  the  form  of  a  cone  at 
those  places  where  a  variegated  colour  effect  is  desired. 


Yai-n  or  tape  is  then  tightly  tied  round  each  cone  in  two 

or  more  places,  so  as  to  jiroduce  a  *'  scrumpled  '*  effect  and 
the  whole  fabric  is  d.ved.  The  fastenings  are  then  untied 
retied  so  as  to  produce  a  different  "  scrumpled  "  effect,  and 
the  fabric  is  again  dyi-d  with  a  different  dyestuff.  Before 
beginning  the  final  dyeing  which  is  to  give  the  ground 
colour  to  the  whole  fabri  ■,  that  jjait  of  the  cone  which 
lies  between  the  fa-steniugs  is  over-»Tapi>ed  to  ])revent  it 
from  coming  in  contact  with  the  dye-liquor.  A  modifica- 
tion of  this  process  consists  in  knotting  the  fabric,  as 
described,  dyeing  it,  then  re. knotting  it  one  or  more  times 
and  dyeing  it  with  a  different  dyestufi  each  time. — P.  F.  C. 

Dyeing     apixtratiis.     J.     Fricdrichs,     Woonsocket,     R.I. 
U.S.  Pat.  907,229,  Dec.  22,   1908. 

Each  of  a  number  of  conical  holes  pierced  in  the  floor  of  a 
dye-vat  is  connivtcd  on  its  under  side  with  an  eduction 
pipe  leading  to  a  pum]>  and  on  its  upper  side  with  an 
upright  perforated  spray  tube  arranged  within  a  cage 
having  i>erforatcd  walls.  A  swond  pipe  heading  from 
the  pump  is  disposed  so  as  to  deliver  into  the  upper  part 
of  thn  vat.  .Meaas  are  provided  for  lifting  the  cage  and 
spray  tube  out  of  the  dye-vat. — P.  F.  C. 

Dyeings  with  sulphide  dyestuffs ;   Treatment  of  black . 

R.  vom  Hove.     Ger.  Pat.  204.442,  Oct.  9.  1907. 

Black  dyeings  on  cotton  with  sulphide  dyestuffs  may  be 
rendered  fast  to  rubbing  and  soaping  by  treating  the 
goods,  12  hours  after  dveing,  with  a  hot  solution  of  sodium 
sulphide.— T.  F.  B. 

Reducing  agents  ;    Manufacture  of  new  and  method 

of  printing  with  thrir  aid.     A.  Ashworth,  Bury.     Eng. 
Pat.  17,734.  Aug.  24,  1908. 

By  acting  upon  zinc  dust  with  sulphur  dioxide  in  the 
presence  of  glycerin  or  glucose,  suitably  diluted  with 
water  or  with  a  solution  of  zinc  chloride  or  calcium 
chloride,  a  reducing  agent  is  formed  which  is  stable  and 
reduces  indigo  at  low  temperatures.  J'xample  : — Lito 
a  well  stirred  nii.\ture  of  20  jjarts  of  zinc  du>t,  15  parts  of 
glucose,  and  20  parts  of  a  solution  containing  about  45  per 
cent,  of  calcium  chloride,  29  parts  of  sulphur  dioxide  are 
introduced  till  the  zinc  dust  has  disappeared.  The 
temperature  of  the  mixture  is  kept  at  50—55°  C.  during 
the  reaction.  The  pnxluct  is  a  thick  greyish  |)aste  which 
can  be  used  directly  for  printing.  For  this  ]iurpose  40 
parts  of  the  jiroiluct,  30  parts  of  dry  British  gum.  10  parts 
of  water,  and  10  parts  of  turpentine  are  mi.xcd.  heated  to 
40°  C,  cooled,  and  mixed  with  5  parts  of  sodium  bisulphite 
containing  24  per  cent,  of  sulphur  dioxide.  This  discharge 
is  print«l  on  the  goods,  which  are  then  dried  and  passed 
through  a  steam  ager,  supplied  with  moist  steam  at  a 
temperature  of  102—103°  C— P.  F.  C. 

Often,  oHfc,  and  brown  shades  in  dyeing  and  printing  ; 

Production   of  .     H.    Schmid.     Fr.    Pat.    392.S9I, 

Aug.  1.  1908.     Under  Int.  Conv.,  May  4,  1908. 

A  RASiiE  of  shades  can  Ix-  jirixluced  upon  the  fibre  by 
oxidising  the  salts  of  wi-aminophenols  with  alkali  chlorates 
and  ferrocyanides  as  in  the  production  of  .\niline  Black. 
After  the  oxidation  the  fabric  is  chromed  and  washed. 
The  shades  thus  obtained  bivoine  browner  on  soaping 
and  yellower  by  )ia.ssing  them  through  an  alkaline  bath. 
The  »i.aininoi>henols  may  be  replaced  bv  i/i-aniinocresols, 
or  may  be  mi.xed  with  o-  and  p-  aminophenols. — P.  F.  C. 

Decoration  of  fabrics  ;   Process  for  the .     M.  Ratignicr 

and   H.    I'ervilliac  et  Cic.     Vr.  Pat.  393.412.    Oct.  25, 
1907. 

A  CYLINDER  engraved  with  a  network  or  other  desired 
design  is  arranged  to  rotatv  underneath  a  ho))per  which 
distributes  on  to  the  cylinder  a  pla-tic  coating  of  collodion 
or  other  similar  preparation.  .After  pa.vsing  this  distributor, 
the  surface  of  the  cylimlcr  is  brought  into  contact  with  a 
doctor  which  removes  the  excess  of  the  plastic  preparation. 
The  fabric,  which  is  to  be  decorated,  passes  from  one 
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roller  to  another  sind  during  its  passage  is  made  to  press 
tightly  on  the  engraved  cylinder,  which  is  adjusted  so 
that  its  peripheral  velocity  is  the  same  as  the  velocity 
with  which  the  fabric  travels.  During  the  time  of  contact, 
the  collodion  contained  in  the  engraving  of  the  cylinder 
is  transferred  to  the  fabric.  In  the  case  of  openwork 
fabrics  it  is  necessary  to  provide  a  backing  which  can 
support  the  design  and  for  this  purpose  the  machine  is 
so  arranged  that  the  fabric  is  pressed  against  the  cylinder 
by  a  roller  carrying  an  endless  band  on  to  which  a  layer 
of  flocks  has  been  di.stributed.  Where  the  plastic  prepara- 
tion comes  in  contact  with  the  fabric,  the  flocks  adhere 
and  provide  a  suitable  backing  to  hold  the  design. — P.  F.  C. 

Scouring  of  fabrics  dyed  or  printed  u-ith  vai  dyestuffs. 
Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  392,858, 
July  31,  1908.     Under  Int.  Conv.,  Mar.  31,  1908. 

Fabrics,  after  being  woven,  are  often  cleaned  by  boiling 
them  with  a  dilute  solution  of  sodium  hydroxide,  with 
or  without  pressure.  This  process  is  injurious  to  most 
dyestuffs  and  in  the  case  of  fabrics  which  have  been  dyed 
or  printed  with  vat  dyestuffs,  the  size  present  in  the  fabric 
occasionally  reduces  the  dyestuff  and  a  part  of  the  latter 
thereupon  dissolves  in  the  sodium  hydro.xide  solution 
and  is  re-dyed  on  to  another  part  of  the  material.  It 
is  found  that  this  difficulty  can  be  avoided  by  adding  a 
small  quantity  of  some  easily  reducible  organic  compound 
to  the  scouring  bath.  The  salts  of  the  mono-  or  di- 
sulphonic  acids  of  anthraquinone  or  of  nitrobenzene  are 
specially  suitable  for  the  purpose. — P.  F.  C. 

Fabrics  ;    Process  for  rendering  certain  itnpermeable. 

J.  R.  Blum.     Fr.  Pat.  392,870,  Oct.  8,  1907. 

Celluloid  is  dissolved  in  acetone,  ether,  amyl  acetate, 
or  other  solvent,  and  the  article  to  be  treated  is  dipped 
into  the  solution.  On  drying,  the  solvent  evaporates, 
leaving  the  article  completely  covered  with  a  thin  pellicle 
of  celluloid.  This  operation  is  repeated  until  a  coating  of 
the  desired  thickness  has  been  obtained. — P.  F.  C. 

Dyeing    sulphur    [sulphide]    dyestuffs  ;     Process    of    . 

A.  Wiischer,  Assignor  to  Farbwerke  vorm.  Meister, 
Lucius,  imd  Briining,  Hochst  on  Maine,  Germanv.  U.S. 
Pat.  907,937,  Dec.  29,  1908. 

See  Eng.  Pat.  8631  of  1907  ;   this  J.,  1908,  559.— T.  F.  B. 

Printing   with  sulphide   dyestuffs   loith  the  aid  of  copper 

or  brass  rollers  ;  Process  for .     Soc.  pour  I'lndustrie 

Chimique  a  B41e.     Fr.  Pat.  393,893,  Nov.  9,  1907. 

See  Eng.  Pat.  24,978  of  1907  ;  this  J.,  1908,  332.— T.  F.  B. 

Electrolytic   apparatus  for   the    manufacture    of   bleaching 
liquors.     U.S.  Pat.  906,669.     See  XIA. 


the  other  samples.  A  portion  of  each  was  then  mixed  with 
some  ammonium  nitrate  and  powdered  resin,  and  heated 
in  an  oil-bath.  The  first  sample  exploded  at  127' — 132''  C. 
Mixtures  of  other  samples  exploded  at  temperatures 
between  126'  C.  and  173°  C.  One  sample,  of  German 
origin,  did  not  cause  an  explosion  of  the  mixture  when 
heated  to  170°  C.  It  consequently  does  not  follow  that  a, 
sample  of  potassium  chlorate,  which  gives  an  immediate 
coloration  with  the  iodide  test,  will  be  more  liable  to  cause 
premature  explosion  or  ignition  under  the  conditions 
named,  or  in  a  word,  to  be  more  dangerous  than  one  which 
does  not  respond  to  the  iodine  test.  Moreover,  an  electro- 
chemically  prepared  chlorate  has  been  used  for  many 
years  in  the  Kriewald  Powder  Factory  without  any 
mishap. — F.  Shdn. 

Chlorates  .■    The   "  aj^ive  "  s'lhstance  in .     H.    Klop- 

stock.     Cheui.-Zeit.,   1909,  33.  21.     (See  this  J.,   1907, 
223.) 

The  active  substance  (iodine  reaction)  in  potassium 
chlorate  made  at  the  Aussig  works  was  found  to  be, 
not  chlorite  at  all,  but  potassium  bromate.  This  was 
formed  at  the  anode  from  bromide  existing  as  an 
impurity  in  the  potassium  chloride  used.  Sodium 
clilorate  produced  electrolytically  did  not  show  any 
'activity,"  the  sodium  chloride  used  never  being  con- 
taminated by     bromide. — J.  T.  D. 

Sulphur  and  sulphides  ;    Spontaneous  oxidation  of  . 

E.  PoUacci.     Monit.  Scient.,  1908,  22,  373—375. 

FrNELY-DlviDED  Sulphur  when  mixed  with  water  and 
exposed  to  the  air  is  o.xidised  to  sulphuric  acid,  the  process 
being  accelerated  by  movement  of  the  air  and  by  exposure 
to  sunlight.  The  oxidation  is  not  caused  by  oxygen  nor 
by  neutral  hydrogen  peroxide,  and  is  not  due  to  decom- 
position of  the  water,  since  it  does  not  take  place  in  an 
atmosphere  of  hydrogen.  It  appears  to  be  caused  by 
the  ozone  present  in  the  air ;  ozonised  air  acts  more 
rapidly  than  ordinary  air.  Sulphides,  especially  when 
finely  divided,  are  also  oxidised  by  the  air,  even  at  tem- 
peratures below  30°  C,  but  not  directly  to  sulphates  as 
is  generally  believed.  The  oxidation  proceeds  in  two 
stages,  just  as  with  hydrogen  sulphide :  first  sulphur  is 
liberated  and  the  oxide  of  the  metal  is  formed  ;  secondly, 
the  sulphur  is  oxidised  to  sulphuric  ^acid  which  imites 
with  the  o.xide,  giving  the  sulphate.  There  are  con- 
siderable differences  in  the  rates  at  which  different  sulphides 
are  oxidised,  but  the  change  is  sufficiently  marked  to  be 
taken  into  consideration  in  analytical  determinations  in 
which  metals  or  metalloids  (bismuth,  cadmium,  mercury, 
arsenic)  are  weighed  as  sulphides.  It  is  suggested  that 
sulphur  might  be  obtained  in  considerable  quantities  by 
passing  natural  waters  containing  hydrogen  sulphide 
through  beds  of  ochreous  earth,  allowing  the  iron  sulphide 
formed  to  oxidi.se  in  the  air,  and  recovering  the  liberated 
sulphur  by  distillation  or  treatment  with  carbon  bisulphide. 

—A.  S. 


VII,— ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC     ELEMENTS. 

Potassium  chlorate  ';    The  purity  of  commercial .     G. 

Ponndorf.     Chem.-Zeit.,    1908,    32,    1151—1152.     (See 
this  J.,  1908,  806,  and  1909,  21.) 

It  was  found  by  (5artenmeister  (this  J.,  1907,  223)  that 
solutions  of  certain  samples  of  potassium  chlorate  give 
an  immediate  blue  coloration  when  treated  with  starch, 
potassium  iodide,  and  dilute  sulphuric  acid,  and  he  a,ssumed 
that  this  was,  as  a  general  rule,  owing  to  the  presence  of 
chlorites  or  hypochlorites.  The  author,  however,  examined 
five  samples  of  chlorate,  all  of  which  were  free  from  chlorite 
and  hypochlorite,  and  several  of  which  had  been  prepared 
electrochemically.  One  grm.  of  each  sample  was  dissolved  in 
25  c.c.  of  water,  a  small  crystal  of  potassium  iodide  added. 
a  few  drops  of  starch  solution  and  then  0-5  c.c.  of  dilute 
sulphuric  acid  (1  :  4).  A  blue  coloration  apy)eared  after 
2J  minutes  with  the  first  sample,  and  immediately  with 


Graphite  :      Formation     of by    the    interactioti    of 

magnesium  powder  and  carbonates.     H.  R.  Ellis.     Fara- 
day Soc,  Dec.  15,  1908.     [Advance  proof.] 

When  a  mixture  of  magnesium  powder  and  a  carbonate 
is  ignited  at  one  point,  interaction  proceeds  vigorously 
and  a  very  liigh  temperature  is  reached.  In  the 
author's  experiments,  in  which  the  carbonates  of  cadmium, 
ammonium,  magnesium,  and  the  alkaline-earth  metals 
were  used,  a  mi.xture  of  graphite  and  amorphous  carbon 
was  found  amongst  the  products.  By  burning  25  grms. 
of  magnesium  powder  in  a  .stream  of  dry  carbon  dioxide, 
about  2-5  grms.  of  carbon,  containing  12  per  cent,  of 
graphite,  were  obtained,  a  very  slight  amount  of  carbide 
being  also  detected. — F.  Sodn. 

Nitric  acid ;    The  electric  discharge  and  the  production  of 
.     W.  Cramp  and  B.  Hoyle.     -See  XIA. 

Zeolites    and    similar    compounds,    their    constitution    and 
technical  importance  for  agriculture.     R.  Gans.     See  XV. 
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Sulphuric  acid  ;  Ditcnninalion  of as  barium  sulphate. 

E.  Riippia.     See  XXUI. 

Ammonia  production  of  Oreat  Britain  in  li'OS.     Bradbury 
and  Hirsch,  Liverpool.    [T.U.] 

TiiK  total  production  of  nmmonia  from  all  souncs  in  tlio 
I'liited  Kingdom,  calculated  into  ammonium  sulphate, 
during  lilOM  was  as  follows:  — 


1        •      1908. 

1907. 

Oas  works    

Iron  works 

Shale  works   

Coke  and  carbonising  works 
and  producer  gas 

Tonn. 

164.000 
20.0(HI 
51,000 

78,000 

Tonii. 

lO.i.OOO 
21.000 
51,000 

75,500 

314,000 

313,000 

Of  this  production  England  contributed  206..")00  tons, 
Scotland  1(15,00(1  tons,  and  Ireland  2o00  tons.  The  stock 
brought  forwanl  from  UKl"  was  lo.O'Xt,  making  the  sup])lv 
for  1908,  32<.»,0(KI  tons.  The  exports  during  l!ll»S  were 
235.000  tons  and  the  home  eonsumiition  was  83.000  tons, 
leaving  stock  to  carry  forward  into  1909,  11,000  tons. 

Patents. 

Sulphuric  acid;    liemoral  of  sulphurous  fumes  and  tlfir 

recovery    as     .     H.     Kulme.     Fr.     Pat.     .393.461, 

Aug.   19,   1908.     Under  Int.  f'onv..  Aug.  20.   1907. 

The  sulphurous  fumes  nii.xed  with  air  (or  oxygen)  and 
water  (or  steam  or  dilute  sulphuric  acid)  are  exposed  to  the 
action  of  a  source  of  light  rich  in  ultra-violet  or  similar 
rays,  such  as  a  mercury  va])our  lamj>  enclosed  in  a  quartz 
globe,  the  sulphurous  acid  being  thus  converted  into  sul- 
phuric acid.  The  latter  may  be  cither  absorhcfl,  conden>icd, 
or  recovered  in  the  form  of  metallic  sulphates,  and  it  is 
utated  that  the  conversion  is  almost  complete  even  when 
the  proportion  of  sulphurous  acid  in  the  fumes  is  less  than 
1  jier  cent.  Aqueous  solutions  of  sulphurous  acid  mixed 
with  air  may  be  treated  in  the  same  manner. — C  J.  G. 

Vapours  of  volatile  acids.  es]xcinlhj  nitric  acid  :    .ipixirnlus 

for  the  condensation  and  al>siirj>lion  of .     Scherfcnberg 

und  Prager.     Cer.  Pat.  202.5GO,  Feb.  16,  1907. 

A  COOLING  device  formed  of  several  upright  condensing 
tubes,  is  arranged  as  n  reflux  condenser  directly  over  the 
condensing  tower.  The  pipe  leading  from  the  tower  to 
the  rellux  condenser  is  providtxl  with  a  rose,  so  that  the 
ascending  va]iours  are  atomised  and  come  into  intimate 
contact  with  the  descending  condcnsi-d  liquid. — A.  S. 

Alkali    hydrosulphite ;     Preparation    of from    zinc 

hydrosulphite  or  its  double  salts  and  complex  compounds. 
Farbenfabr.  vorm.  F.  Bayer  und  Co.  Cier.  Pat.  203.910, 
Jan.  28,  190S. 

ZiN'c  hydrosulphite  and  its  double  salts,  such  as  zinc- 
sodium  hydrosulphite.  «ind  comjilex  compounds  such  as 
the  double  compound  of  zinc  hydrosulphite  and  ammonium 
chloride,  are  easily  soluble  in  ammonia.  On  adding  the 
requisite  quantity  of  a  sodium  or  pota.ssium  coni]>ound  to 
a  concentrated  ammoniacal  solution  of  this  kind,  the 
corresponding  alkali  hydrosulphite  se|>arates  in  a  few 
hours  as  a  crystalline  ma.ss. — A.  S. 

Alkali   hydrosulphite^ ;     Preparation   of   .     Badische 

Anilin  und  S(xja  Fahrik.  (Jer.  Pat.  204,063.  t)c«'.  12, 
1907.     .Addition  to  Cer.  Pat.  119.676. 

A  MixrrRK  of  145  grms.  of  caustic  soda  lye  (cimtaining 
27.5  per  cent,  of  sodium  hydroxide)  and  20<P  c.c.  of  water 
is  prepared  in  a  vessel  from  which  air  is  exduditl.  40  grms. 
of  zinc  dust  are  a<ldcd.  and  then  sulphur  dioxide  is  led  in 
until  the  mixture  has  gained  96  grms.  in  weight,  the  vessel 
being    cooled    and    shaken    during    this    operation.     The 


mixture  i>  now  allowed  to  stand  for  some  hours,  with 
frequent  agitation,  then  milk  of  lime  (40  grms.  of 
quicklime  and  120  c.c.  of  water)  is  added,  and  after  again 
standing  for  several  hours,  with  frequent  agitation,  the 
concentrate*!  solution  of  sodium  hydrasuliihite  is  separated 
by  suction. — A.  S. 

Sodium    perborate  :     Preimrnlion    of from    sodium 

metaborate  and  ht/'lrogen   peroxide.     C.   von   Girsewald. 
Ger.  Pat.  204.279!  July  20,  1907. 

As  aqueous  solution  of  76-5  parts  of  borax  and  21-6  parts 
of  90  per  cent,  sodium  hydroxide  is  mixed  with  950  parts 
of  3  i>er  cent,  liydrojicn  peroxide,  and  a  concentrate<l 
solution  of  sodium  chloride  is  then  atlded  until  a  ]>ernument 
turbidity  is  produci-d.  the  temperature  being  kejit  below 
10°  C.  On  |>laeing  the  mixture  in  an  ice-chest,  a  yield  of 
87-5  ])er  cent,  of  the  theoretical  quantity  of  white,  nearly 
chemically  pure  so<liuin  perborate  crystallises  out. — .4.  S. 

Potassium    sulphide    lyes ;     Decompo.iilion    of with 

carbonic  acid.  J.  A.  Reich.  Ger.  Pat.  204,526,  .March  8. 
1907. 
In  the  usual  process  of  decomposing  ])otassium  sulphide 
lyes  by  carbon  dioxide  at  the  ordinary  temperature,  or 
with  the  application  of  gentle  heat,  considerable  time  is 
recpiired  for  the  decomposition  of  the  sulphide.  .According 
to  the  present  patent,  it  is  stated  that  solutions  free  from 
sulphide  are  (piickly  obtained  if  the  liquor  be  strongly 
cooli-d  during  the  passage  of  the  carbon  dioxide. — A.  S. 

Oione  ;   Fixing in  lnjuids.     S.  Fraser,  London.    Eng. 

Pat.  20,949.  Dec.  6,  1907. 

The  claim  is  for  fixing  ozone  in  solution  by  pa.ssing  it  into 
a  liquid  containing  paraldehyde.  C8H12O3.  Fatty,  vege- 
table, mineral,  or  other  substances,  and  also  alcohol,  may 
be  added  to  the  jiaraldehyde  solution. — C  J.  G. 

Nitrogen  ;  Process  for  preparing  pure /ro>rt  com- 
bustion ga.ws.  A.  Frankand  N.  Caro.  Ger.  Pat.  204,882, 
May  22,  1907. 

CoMBrsTlON  gases,  e.g.,  from  a  gas  producer,  containing 
carbon  dioxide,  carbon  monoxide,  hydrocarbons,  oxygen, 
and  nitrogen,  are  passed  over  a  heated  mixture  of  a  metal 
and  its  oxide,  e.g.,  copper  and  copper  oxide  ;  the  metal  is 
oxidised  by  the  oxygen,  whilst  the  carbon  nxmoxide  and 
hydrocarbons  are  oxidised  to  carbon  dioxide  by  the 
metallic  oxide.  In  this  way  a  mixture  containing  onlj" 
nitrogen  and  carbon  dioxide  is  obtained,  from  which  the 
latter  is  removed  bv  absorption  in  the  usual  manner. 

—A.  S. 

Sulphur  ;  Process  for  rilitaining  from  metallic  sul- 
phides which  arc  decomposed  on  heating.  E.  Fleischer. 
Ger.  Pat.  205.017,  April  21,  1907. 

The  j)roceRs  consists  in  distilling  off  a  portion  of  the  sulphur  I 
from  metallic  sulphides,  such  as  iron  bisulphide,  and  at  the  ' 
same  time  leading  air  and  steam  into  the  roasting  furnace, 
whereby  the  residual  sulphide  is  decomposed  with  forma- 
tion of  suliihur  dioxide  and  hydrogen  sulphide.    The  gases 
from  the  furnace,  containing  excess  of  steam,  are  cooled 
first  to  a  tcm|)crature  above  KtO"  C  in  order  to  condense  1 
the  sulphur  vapour,  and  are  then   further   coole<i.   and  if 
necessary,  water  addi'd,  in  order  to  cause  interaction  of  the  J 
sulphur  dioxide  and  hydrogen  sulphide  with  liberation  of  1 
sulphur. — A.  S. 

Oxynitrngen    comjumnds  ;     Proce.is   for   the   transformnlion 

of  hydrocyanic  acid  into  .      O.  Dieffenbach  and  W. 

Moldenhauer.   Darmstadt,  (lermanv.      Eng.   Pat.   8768, 
April  22.  I!K)8.    Tndcr  Int.  C<mv.,  April  24.  1907. 

Six  Ft.  Pat.  389.500  of  1908  ;  this  J.,  11W8,  981.— T.  F.  It. 

Hydrosulpliites  ;    Manvfacture  0/ .       P.    A.    Newton, 

London.     From  Farbenfabr.   vorm.   F.   ISayer  und  Co., 
Elberfeld.  (;ermany.     Eng.  Pat.   10,181,  .May  11,  1908. 

Sn  Oer.  Pat.  203,846  of  ld07  ;  this  J.,  1908,  1201.— T.  F.  B. 
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Nitrite  solutions  ;    Process  of  purifying  .     K.   Geel- 

muyden,  Notoddcn,  Assignor  to  Xor.sk  Hvdro-Elektrisk 
Kvaelstofaktieselskab,  CTiristiania.  U.S."  Pat.  907.33-2. 
Dec.  22,  1908. 

See  Eng.  Pat.  11,415  of  190S  ;  this  J.,  1908, 1019.— T.  F.  B. 

Pyrites,  pyrites  waste,  and  similar  materials  ;    Treatment 

and    utilisation    of    the    solutions    obtained    from . 

J.  H.  Thwaites.  Fr.  Pat.  393,589.  Aug.  21,  1908. 
Under  Int.  Conv.,  Dee.  12,  1907. 

this  J.,  1908,  949.— T.  F.  1!. 

En". 


to 


See  Eng.  Pat.  27,426  of  1907 


Hydrogen  and  oxygen  generators :    Electric  — 
Pat.  14.285.     See  XLA. 


Chlorates    and    perchlorates ;     Electrolytic    preparatioti    of 
alkali  .     Ger.  Pat.  205.019.     Sec  XIA. 

Persulphates ;     Preparation    of by    electrolysis    of 

bisulphales.     Ger.  Pats.  205,067  and  205,068.     See  XIA. 

Sodium  persulphate  ;    Preparation  of by  electrolysis 

of  sodium  bisiUphate.     Ger.  Pat.  203,069.     See  XIA. 

Oxidising    agents,    such    as    hypochlorites,    chlorates,    etc.  ; 

Elect roliftic  production  of .     Ger.  Pat.  205,087.    See 

XIA. 


VIII.— GLASS,    POTTERY,   AND   ENAMELS. 


Plate-glass  ;      Manufacture     of     .     H.      Knoblaucii. 

Sprechsaal,  1908,  41,  704—706,  719—721. 

There  are  three  kinds  of  plate-glass — the  east  or  moulded, 
the  hand-worked  or  blown,  and  the  so-called  '"  shoclc '" 
glass.  Cast-glass,  once  outst-ipped  by  every  other  form 
of  glass,  has  greatly  im))roved  and  now  holds  its  own. 
Plates  may  be  cast  up  to  25  sq.  m.  in  area.  The  metal 
is  generally  fired  in  a  Siemens  regenerative  gas-furnace. 
In  composition,  it  resembles  window-glass,  but  is  less 
fusible.  It  is  made  up  of  100  parts  ot  sand,  40 — 43  of 
sodium  siili)hate,  and  40 — '15  of  calcium  carbonate.  The 
pot  of  melted  glass  is  swung  by  a  crane  over  the  moulds, 
and  the  plates  of  glass  are  run,  as  quickh'  as  possible  (in 
order  to  prevent  curling  at  the  edges),  into  the  cooling-oven, 
which  starts  at  a  bright  red-heat  and  cools  down  gradually. 
Owing  to  the  uniformity  of  the  cooling,  cast-glass  cuts 
easily  and  straightly.  It  is  then  ground  between  two 
tables  revolving  in  opposite  directions  by  sand  of  increasing 
fineness,  and  ultimately  polished  by  iron  o.\ide.  The 
plates  must  be  true  and  upright,  and  are  used  for  show- 
windows,  business  plates,  table-tops,  and  on  tombs. 
While  cast-glass  is  about  5  mm.  thick,  blomi  glass  can  be 
made  from  8 — li  mm.  thick.  ITiis  proyjerty  enables  it 
to  be  put  to  many  uses — for  working  with  brass,  for  orna- 
mental ware,  and  furniture.  For  these  purposes  it  is 
often  silvered  to  act  as  a  mirror.  It  is  made  up  of  100  parts 
of  sand,  40  of  sodium  carbonate,  and  25  of  chalk.  Tlic 
melting  is  not  so  complete  as  with  cast-glass.  "  Shock  " 
glass  is  not  thicker  than  a  well-worked  delicate  window- 
glass,  and  can  be  conveniently  considered  in  that  brancli. 
It  is  generally  silvered  for  mirrors,  and  must  be  quite  free 
from  all  flaws.  It  is  also  used  for  toy-making  and  for 
photographic  plates. — H.  H.  S. 

Vitreous  enamelling   metal  or  glassy   Home   Office   Pegii- 

Intions  for  .     Statutorv   Rules  and   Orders,   190S. 

No.  1258,  Dec.  18,  1908.     [T.R.] 

Where.^s  the  process  of  vitreous  enamelling  of  metal  or 
glass  has  been  certified  in  pursuance  of  section  79  of  tlic 
Factory  arul  Worksho])  Act.  1901,  to  be  dangerous,  the 
Home  Secretary  has  matle  the  following  Regulations, 
and  directs  that  they  shall  apply  to  all  factories  and 
workshops  in  which  vitreous  enamelling  of  metal  or  glass 
is  carried  on. 


Provided  that  nothing  in  these  Regulations  shall  apply 

(a)  the  enamelling  of  jewellery  or  watches  ;  or 
(6)  the  manufacture  of  stained  glass  ;   or 
(c)  enamelling  by  means  of  glazes  or  colours  containing 
less  than  1  per  cent,  of  lead. 

These  Regulations  shall  come  into  force  on  1st  April, 
1909. 

Definitions. 

In  these  Regulations — 

"  Enamelling "  means  crushing,  grindmg,  sieving, 
dusting  or  laying  on,  brushing  or  wooliing  ott,  sprayin,';, 
or  any^other  process  for  the  purpose  of  vitreous  covermg 
and  decoration  of  metal  or  glass  ; 

"  Employed  "   means  employed  in  enamelling  ; 

"  Surgeon  "  means  the  Certifying  Factory  Surgeon  ot 
the  district  or  a  dulv  qualified  medical  practitioner 
appointed  bv  written  certificate  of  the  Chief  Inspector  of 
Factories,  which  appointment  shall  be  subject  to  such 
conditions  as  may  be  specified  in  that  certificate  ; 

"  Suspension  ""means  suspension  by  written  certificate 
in  the  Health  Register,  signed  by  the  Surgeon,  from 
employment  in  any  enamelling  process. 

Duties. 

It  shall  be  the  duty  of  the  occupier  to  observe  Part  I.  of 
these  Regulations. 

It  shall  be  the  duty  of  all  persons  employed  to  observe 
Part  II.  of  these  Regulations. 

Pakt  I. — DnTiES  OF  Employees. 

1 .  Every  room  in  which  any  enamelling  process  is  carried 
on — 

(a)  shall  contain  at  least  500  cubic  feet  of  air  space 
for  each  person  employed  therein,  and  in  computing 
this  air  space  no  height  above  14  feet  shaU  be  taken 
into  account  ; 

(b)  shall  be  efSciently  lighted,  and  shall  for  this 
purpose  have  efficient  means  of  lighting,  both  natural 
and  artificial. 

2.  In  every  room  in  which  any  enamelling  process  is 
carried  on — • 

(a)  the  floors  shall  be  well  and  closely  laid,  and  be 
maintained  in  good  condition  ; 

(b)  the  floors  and  benches  shall  be  cleansed  daily  and 
kept  free  of  collections  of  dust. 

3.  Xo  enamelling  process  giving  rise  to  du.st  or  spray  shall 
be  done  save  either — 

(a)  under  conditions  which  secure  the  absence  of  dust 
and  sprav  ;   or 

(6)  with  an  efficient  exhaust  so  arranged  as  to  inter- 
cept the  dust  or  spray  and  prevent  it  from  diffusing 
into  the  air  of  the  room. 

4.  Except  in  cases  where  glaze  is  applied  to  a  heated 
metallic  surface,  dusting  or  laying  on,  and  brushing  or 
wooliing  off,  shall  not  be  done  except  over  a  grid  with  a 
receptacle  beneath  to  intercejit  the  dust  falling  through. 

5.  If  firing  is  done  in  a  room  not  specially  set  apart  for 
the  purpose,  no  person  shall  be  employed  in  any  other 
process  within  20  feet  from  the  furnace. 

6.  Such  arrangements  shall  b-"  made  as  shall  effectually 
prevent  gases  generated  in  the  muffle  furnaces  from 
entering  the  workrooms. 

7.  Xo  child  or  young  person  under  16  years  of  age  shall 
be  emploved  in  a"nv  enamelling  process. 

8.  A  Health  R'egister.  containing  the  names  of  all 
persons  employed,  shall  be  ke))t  in  a  form  approved  by 
tlie  Chief  Inspector  of  Factories. 

9.  Every  person  employed  shall  be  examined  by  the 
Surgeon  once  in  every  tlirec  months  (or  at  .such  other 
intervals  as  may  be  prescribed  in  writing  by  the  Chief 
Inspector  of  Factories)  on  a  date  of  which  due  notice  shall 
be  given  to  all  concerned. 

10.  The  Surgeon  shall  have  power  of  suspension  as 
regards  all  persons  emploved.  and  no  person  after  suspen- 
sion shall  be  employed  without  written  sanction  from  the 
Surgeon  entered  in 'the  Health  Register. 
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11.  There  shall  be  provided  and  maintained  for  the  use 
of  all  persons  cmi)loycii — 

(<i)  suitable  overalls  and  hcad-covering.s  which  shall 
be  collected  at  the  end  of  every  day's  work,  ttnd  be 
cleaned  or  renewed  at  least  once  every  week  ; 

(6)  a  suitable  i)laee,  separate  from  the  cloakroom  and 
niealroom,  for  the  storage  of  the  overalls  and  head- 
coverings  ; 

(c)  a  suitable  cloakroom  for  clothing  put  off  during 
working  hours ; 

((/)  a  suitable  niealroom  separate  from  any  room  in 
which  enamelling  processes  are  carried  on,  unless  the 
works  are  dosed  during  meal  hours. 

12.  There  shall  be  provided  and  maintained  in  a 
cleanly  state  and  in  good  repair,  for  the  use  of  all  ])ersons 
employed,  a  lavatory,  under  (over,  with  a  sulliiient  su]iply 
of  clean  towels,  renewed  daily,  and  of  soap  and  nail 
brushes,  and  with  eiti  er — 

(n)  a  trough  with  a  smooth  imj)erviouB  surface,  fitted 
with  a  waste  ]ny>e  without  plug,  and  of  such  length 
as  to  allow  at  least  two  feet  for  every  five  such  persons, 
and  having  a  constant  supply  of  warm  water  from  taps 
or  jets  above  the  trough  at  intervals  of  not  more  than 
two  feet  :    or 

{b)  at  least  one  lavatory  basin  for  every  five  such 
persons,  tilted  with  a  waste  pi)«;  and  plug  or  placed  in 
a  trough  having  a  waste  pipe,  and  having  cither  a 
constant  supply  of  hot  and  cold  water  or  warm  water 
laid  on,  or  (if  a  constant  sup]ily  of  heated  water  be  not 
reasonably  practicable)  a  constant  supply  of  cold  water 
laid  on  and  a  supjily  of  hot  water  always  at  hand  when 
rctpiired  for  use  by  persons  cmployeii. 

13.  The  occupier  shall  allow  any  of  H.M.  Inspectors 
of  Factories  to  take  at  any  time  .sufticicnt  samples  for 
analysis  of  any  enamelling  material  in  u.se  or  mixed  for  u.se. 

Provided  that  the  occupier  may  at  the  time  when  the 
sample  is  taken,  and  on  providing  the  ncccssiiry  appli- 
ances, require  the  Ins|>ector  to  take,  seal  and  deliver  to  him 
a  duplicate  siimplc. 

\o  results  of  any  analysis  .shall  be  published  without 
the  consent  of  the  oce\ipicr,  except  such  as  may  be  necessary 
to  prove  the  presence  of  lead  when  there  has  been  infraction 
of  these  Hegulations. 

Part  II. — Duties   of   Persons   Employed. 

14.  Every  person  employed  shall — 

(a)  present  himself  at  the  ap])ointed  time  for  examina- 
tion by  the  Surgeon  as  provided  in  Regulation  0 ; 

(6)  wear  the  overall  and  head-covering  jirovided 
under  Regulation  1 1  (o),  and  dejiosit  them  and  clothing 
put  otT  during  working  hours,  in  the  places  provided 
uncler  Regulation  U  (h)  and  (c)  ; 

'(c)  carefully  clean  the  hands  before  partaking  of  any 
food  or  leaving  the  premi.ses  ; 

(</)  so  arrange  the  hair  that  it  shall  be  effectually 
protected  from  dust  by  the  head-covering. 

15.  No  |x?rson  employed  shall — 

(a)  after  susj>ension,  work  in  any  enamelling  process 
without  written  sanction  from  the  Surgeon  entered  in 
the  Health  Register  ; 

(fc)  introduce,  keep,  prepare,  or  partake  of  any  food, 
drink,  or  tobacco,  in  any  room  in  which  an  enamelling 
process  is  carried  on  ; 

(c)  interfere  in  any  way.  without  the  concurrence  of 
the  occupier  or  manager,  with  the  means  and  appliances 
provided  for  the  removal  of  dust  or  fumes,  and  for  the 
carrying  out   of  these  Regulations. 

■Patents. 

Qlasn  ;    Appnraliin  for  the  mnnujacture  of  ihcfh  of . 

F.  L.  O.  Wadsworth,  As.^ignor  to  Pres8e<l  Prism  Plate 
nlass  Co.,  .Morgantomi.  \\.  Va.  U.S.  Put.  !MI7,fl66, 
Dec.  Si,  1908. 

\  siiEm'  of  glass  is  first  formed  by  jiassine  glass  between 
two  rollers.  This  sheet  then  passes  between  a  third  roller 
and  a  table.  In  the  surface  of  this  third  roller  grooves 
are  formed,  which  correspond  with  grooves  (orniwl  in  the 
table,  so  that  the  sheet  of  glass  produced  is  of  unequal 
thickness. — A.  G.  L. 


Oranile ;     Recovering   china   clay  from   decomposed,   and 

china  Mone  from  ptirthj  dicom /juKcd ,  and  si  parating 

the  clay  from  iiiiea  and  (juariz,  and  the  mica  fmm  the 
quartz  ;  applicable  aUo  to  treating  ochre  ami  the  like. 
A.  E.  Gaved,  St.  Austell.  Cornwall.  Eng.  Pat.  6794, 
Mar.  27,  1908. 

Decosiposed  or  partly  de<onii)Osed  granite  is  dried  and 
broken  up  in  a  crusher  from  which  it  falls  into  a  disinte- 
grator, consisting  of  a  luhe  in  which  a  shaft  provided  with 
blades  rotates,  and  in  which  it  is  further  broken  up.  The 
coarse  material  falls  out  of  the  bottom  of  this  tube,  and 
may  be  retreated,  whilst  the  liner  materials  are  carried 
by  means  of  a  current  of  air  through  as|)irators,  in  which 
the  materials  are  forced  to  pursue  a  zig-zag  course,  into 
gradiffg  chambers  and  finally  into  a  dust-coUcetor.  The 
aspirators  arc  provided  with  tlap-doors,  which  open  from 
time  to  time  under  the  weight  of  the  sand  which  settles 
on  them,  whilst  the  mica  and  china-clay  pass  to  the 
grading  chambers,  in  which  the  mica  settles  lirst,  the 
china-clay  depositing  further  on.  (<rading  is  assisted 
by  perforated  bafl1e-|)latcs  inserted  in  the  grading  chambers. 
A  spray  of  water  may  be  injected  into  tlie  further  end  of 
the  chamlicrs  to  cause  the  line  china-clay  to  settle.  The 
materials  from  the  grading  chambers  may  be  still  further 
purified  hv  treatment  on  oscillating  sieves  of  the  kind 
described  "in  Eng.  Pat.  27.031  of  190C  (this  J.,  1907, 
1281).— A.  a.  L. 

Kaolin,    clay,    and    ceramic    masses    prepared   therefrom  ; 

Process  for  rendering plastic.     G.   Keppeler  and 

A.  Spangcnberg.     Ger.  Pat.  201,404,  Aug.  29,  IPOC. 

The  process  consists  in  adding  tannic  acid  (or  other 
complex  organic  acids  such  as  humic  acid),  eombinc<l  with 
alkali  or  ainuumia  to  the  clay  or  clay  mass  ;  or  in  first 
imparting  to  the  mass  a  ccitain  degree  of  mobility  by 
addition  of  tannic  acid  and  an  e.vess  of  alkali,  and  then 
partially  or  completely  destroying  this  mobility  by  addition 
of  acid.  It  is  stated  that  the  mixtures  when  dried  and 
burnt  at  temperatures  below  600°  C.  yield  light  (sp.  gr.  0-5) 
porous  articles. — A.  S. 

Opa/jue  enamels  :    Preparation  of by  means  of  cerium 

compounds.  Rickmann  und  Eappe,  G.m.b.H.  Ger. 
Pat.  203,773,  .June  30,  1907. 

It  has  been  |iroposed  to  use  the  fluoride  or  silicofluoride 
of  cerium  for  the  pro<luction  of  opaque  enamels,  but  during 
the  melting  pro<'es8  the  effect  of  these  compounds  is 
partially  destroyed  ;  indeed  on  prolonged  heating,  the 
enamel  mass  dissolves  them  with  production  of  a  dear 
glaze.  According  to  the  jireseat  patent,  this  delist  is 
overcome  by  replacing  the  connvounds  mentione«l  by 
cerium  oxide  or  such  cerium  compounds,  e.g.,  the  carbonate, 
which  jneld  the  oxide,  or  by  a  mixture  of  oxides  of  cerium 
metals,  such  as  is  obtained  as  a  by-product  in  the  manu- 
facture of  thorium  nitrate. — A.  S. 

Silvering  glass  or  other  surfaces.  Chem.  Fabr.  von  Hcvden 
A.-G.,  Radebeul,  Germanv.  Eng.  Pat.  14,841,  July  13, 
1908.     Under  Int.  Conv.,"July  18,  1907. 

SbbFf.  Pat.  392,243  of  1908  ;  this  .J..  1!H)8,  l2tM.— T.  F.  B. 
Earthenware  cocks  and  pipes.     Eng.  Pat.   15,189.     Sec  1. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 


Clays ;    Action   of  cleetroli/tes  on  the  colloidal  suhitaneei 
of .     Rohland.     Sprcchsaal,  19(RI,  42,   1—3. 

.kXA.  electrolytes,  which  on  dis.^iK'iation  give  rise  to 
hydrogen  ions,  increase  the  plasticity  of  clays,  i.e.,  render 
them  stiller,  if  the  concentration  of  the  electrolytes  is  not 
less    than    that    of    a    A'/,o-hydrochloric    acid     solution. 
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Conversely,  electrolytes,  which  yield  hydroxyl  ions, 
render  clays  thinner,  and  thus  make  them  more  suitable 
for  pouring,  if  the  concentration  is  not  less  than  that  of  a 
iV/j-sodium  hydroxide  solution.  The  explanation  of  these 
facts  is  assumed  to  be  that  the  colloids,  hydroxides  of 
iron,  aluminium,  and  silicon,  formed  by  the  action  of 
water  on  clays,  possess  a  negative  charge,  and  are  attracted 
by,  and  form  complex  compounds  with,  the  po.^itively 
charged  hydrogen  ions,  whilst  they  are  repelled  by 
hydroxyl  ions.  In  eases,  e.g.,  with  copper  sulphate, 
ammonia,  and  potash  alum,  where  a  concentrated  solution 
has  an  action  the  reverse  of  that  shown  by  a  dihite  solution 
of  the  same  electrolyte,  it  is  assumed  that  the  anion  acts 
in  the  dilute  solution,  and  the  cation  in  the  concentrated 
solution.  Clays  possess  the  peculiar  property  of  adsorbing 
carbonic  acid  ions  completely  from  solutions  of  alkali 
carbonates ;  phosphoric  acid  ions  are  also  partially 
adsorbed.  Talcs  {magnesium  silicates)  possess  the  same 
property,  but  to  a  less  extent.  Hydroxyl  ions  act  most 
strongly  on  dark-coloured  clays,  which  contain  organic 
matter,  and  it  has  been  proposed  to  render  clays  more  fluid 
by  adding,  in  addition  to  alkalis,  organic  colloids,  such  as 
peat  and  lignite.  In  selecting  clays  for  casting,  the  nature 
of  the  soluble  salts  contained  in  the  clays  should  not  be 
overlooked,  since  all  ueutriil  salts  are  not  so  inert  as  is 
sodium  chloride ;  magnesium  and  iron  salts,  sulphates 
and  carbonates  especially  exert  specific  actions. — A.  G.  L. 

Molasses   binder    [roads^      Rock    Products,    8,  Sept.   26. 
Chem.  Abstr.  (Amer.  Chem.  Soc),  1908,  2,  3414.   [T.R.] 

The  public  roads  department  of  the  U.S.  Department  of 
Agriculture  has  experimented  at  Newton,  Mass.,  with 
molasses  as  a  road  binder.  The  molasses  used  was  the 
lowest  grade  from  the  cane  sugar  refineries  of  the  Southern 
and  the  beet  sugar  factories  of  the  Western  and  Northern 
States.  It  was  nearly  as  black  and  thick  as  tar,  and  almost 
as  powerful  as  a  binder.  Having  always  been  a  waste 
product,  it  can  be  bought  at  a  lower  price  than  coal  tar 
and  in  greater  quantities.  Samples  of  this  molasses  were 
subjected  to  laboratory  tests.  The  molasses  was  blended 
mth  oils  and  lime  water,  mixed  with  rock  dust,  with  earth 
and  with  sand  and  subjected  to  the  action  of  heat  and 
water.  It  behaved  so  well  and  held  out  such  promises  for 
ideal  roads  that  a  practical  test  was  decided  upon. 

Patents. 

Stone,  artificial ;   Process  for  the  preparation  of fron 

refuse  a<hes  and  jxtpcr  pulp.     F.   Reinold.     Ger.   Pat. 
204.100,  Sept.  20,  1907. 

The  ashes  are  agglomerated  by  means  of  a  pulp  prepared 
from  the  organic  substances,  such  as  paper,  wood,  etc., 
present  in  the  refuse. — A.  S. 

Cement ;    Rotary  kilns  for  burning  .     F.   J.    Poths, 

Hamburg,  Germany.     Eng.  Pat.  13,440,  June  24,  1908! 

See  Fr.  Pat.  391,698  of  1908 ;  this  J.,  1908, 1154.— T.  F.  B. 


X.— METALS    AND  METALLURGY. 

Iron  ores  of  Ontario.     A.  B.  Willmott.     J.  Canadian  Min. 
Inst.,   1908,  11,   106—124. 

In  1907,  the  production  of  iron  ore  in  Ontario  was  200.18,') 
tons,  the  total  mined  from  1869  to  1907  being  little  more 
than  two  million  tons.  The  author  passes  in  review  the 
principal  areas  in  Ontario  in  which  iron  ores  are  found, 
but  points  out  that  the  prospecting  in  these  regions  has 
been  comparatively  superficial.  More  than  half  of  the 
ore  ruined  is  haematite,  but  magnetite,  limonite,  chalybite, 
and  titaniferous  iron  ores  are  also  foimd.  As  the  geological 
formation  in  which  the  vast  high-grade  Lake  Superior 
iron  deposit  is  situated  extends  into  Ontario,  the  author 
considers  that  similar  deposits  may  be  expected  there. 
Up  to  1907,  over  330  million  tons  of  ore  had  been  produced 


from  the  Lake  Superior  deposits  and  it  is  estimated  that 
on  the  basis  of  last  year's  consumption,  they  will  not 
last  more  than  fifty  years.  In  discussion,  F.  Kill  main- 
tained that  the  Mat ta win  Iron  Range  was  the  most 
important  iron  deposit  in  the  province,  for  though  the 
ore  was  of  low  grade,  it  was  readily  concentrated  to  a 
high-grade  Bessemer  ore  with  hardly  any  phosphorus 
or  sulphur.  This  deposit  was  loiown  to  cover  an  enormous 
area  and  drilling  to  a  depth  of  1000  ft.  had  failed  to  reach 
the  bottom. — F.  R. 

Charcoal :      the   blast   furnace  fuel  for   Ontario.     R.  'fl. 
Sweetzer.     J.  Canadian  Min.  Inst.,  1907, 11,  165—169. 

The  fuel  cost  in  Ontario  is  high  on  account  of  the  necessity 
of  importing  coal  or  coke,  but  as  there  is  an  abundance 
of  wood,  the  use  of  charcoal  is  advocated.  The  author 
claims  that  the  destruction  of  forests  would  not  seriously 
affect  the  province  for  many  years.  Charcoal  forms  a 
very  efficient  fuel  for  the  smelting  of  iron  ores,  owing  to 
its  freedom  from  sulphur,  and,  in  consequence  of  its  low 
percentage  of  ash,  both  the  amoimt  of  fuel  and  flu.x  may 
be  materially  reduced.  The  air  blast  required  is  only 
65  per  cent,  of  that  necessary  for  a  coke  furnace,  with  the 
result  that,  in  addition  to  the  saving  in  blowing  engines, 
etc.,  the  quantity  of  flue  dust  is  reduced,  and  yield  of  pig 
iron  increased.  The  furnaces  for  the  use  of  charcoal 
are  however  comparatively  small,  and  size  for  size,  their 
output  is  less,  compared  with  coke.  Complete  data 
are  given  of  a  furnace  running  one  month  on  coke  and  one 
month  on  charcoal. — F.  R. 

Tin ,:      Determination   of in  tin-plate.     K.    Meyer. 

Z.  angew.  Chem.,  1909,  22,  68—69. 

The  method  gives  concordant  results  and  occupies  only 
20  minutes.  20 — 50  grms.  of  cuttings  or  small  pieces  of 
the  tin-plate,  freed  from  dirt  and  grease,  are  covered 
with  water,  heated  to  80^  C,  and  1 — 2J  grms.  of  sodium 
peroxide  added.  After  the  first  vigorous  reaction  has 
subsided,  another  1  grm.  of  pero.xide  is  added,  the  heating 
being  continued  so  that  the  solution  boils.  When  reaction 
has  ceased,  the  residual  metal  is  examined,  and  if  necessary, 
a  further  small  quantity  of  sodium  peroxide  is  added  and 
the  mixture  boiled  to  dissolve  the  last  traces  of  tin. 
The  metal  is  then  washed  with  water,  and  with  alcohol, 
dried  and  weighed.  If  desirable,  the  tin  in  the  solution 
may  also  be  determined.  Any  lead  present  is  dissolved 
with  the  tin. — A.  S. 

Lead  and  tin  alloys  ;     The  coefficient  of    viscous  traction 

of .     A.  E.  Dunstan.     Phil.  Mag.,  1909,  17,  192— 

201. 

It  is  shown  that  when  a  wire  composed  of  pure  lead,  or 
tin,  or  alloys  of  these  metals,  is  stretched  beyond  its 
elastic  limit,  (in  these  cases  this  limit  is  exceeded  by  a 
very  small  load),  the  rate  of  extension  proceeds  quit« 
steadily,  and  the  material  undergoes  a  "  viscous  flow." 
From  this  rate  of  flow  a  coefficient  of  viscous  traction 
may  be  deduced  for  any  given  load.  It  is  further  shown 
that  on  plotting  the  corresponding  coefficients  of  viscous 
traction  against  the  percentage  composition  of  the  alloys, 
a  hyperbolic  curve  is  obtained,  which  indicates  that  the 
relative  effect  of  tin  on  the  mobility  of  lead  is  very  great, 
whilst  that  of  lead  on  the  mobility  of  tin.  is  very  small. 
The  maximum  divergence  from  the  normal,  did  these 
alloys  follow  the  mixture  law,  is  at  2Pb:  ISn.  The  co- 
efficient of  viscous  traction  is  a  function  of  the  load,  and 
in  some  cases  is  very  considerably  affected  by  the  load 
used.  This  statement  is,  however,  strictly  applicable 
only  to  those  alloys  containing  less  than  10  per  cent, 
of  tin. 

[Alloys']  Hardness  of  solid  solutions  and  compounds  of 
metals.  N.  Kumakow  and  S.  Shemtschushny.  J.  Russ. 
Phvs.-Chem.  Ges.,  1908,  40,  1067—1104.  Chem.  Zentr., 
1908,  2,   1990—1992. 

From  a  study  of  the  hardness  of  metallic  alloys  it  is 
found  that  the  foi'mation  of  a  solid  solution  is  accompanied 
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by  an  increase  of  banlncsM.  The  curves  reiiresenting  the 
hardnetis  of  binary  alloye  may  bu  divided  into  four  main 
ty|K's.  (1).  When  the  metals  form  a  riintinuous  series 
of  mixeil  irystiils,  the  hanlnesx  is  represente<i  by  n  con- 
tinuous eurve  passing  through  a  maxinnim  ;  the  point 
of  maximum  hardness  generally  eorresponds  with  that 
of  mininium  ek>otric  conductivity.  (2).  Wheit  the  aliovs 
so|idif\  as  a  mechanical  mixture  of  the  two  compoiu'nts, 
the  hardness  is  represented  by  a  straight  line  ;  in  most 
eases,  however,  this  form  of  curve  is  modiried  owing  to 
deformation  of  the  crystals  of  the  individual  metals. 
(3).  When  the  two  metals  form  only  a  limited  series  of 
mixed  crystals,  the  curve  is  a  combination  of  those 
desiriU'd  inider  (1)  and  (2).  (4).  If  the  two  metals 
form  a  tieiinite  chemical  compound,  this  may  l)e  haixler 
or  softer  than  the  component  metals,  and  the  eurve 
representing  the  hardness  of  the  allovs  differs  aecordinglv. 

—A.  S.  ■ 

Jlontl  Metal.     Eng.  and  Min.  J.,  Dec.  26,  1908.     [T  R.] 

Attestiox  has  been  called  to  this  alloy  recently  by  its  use 
in  the  sheet  form  in  the  roof  of  the  new  Pennsylvania 
railroad  station  in  New  York.  It  is  laid  in  the  same 
manner  as  copper  sheets  would  be,  and  the  sheets  are 
fastened  with  nails  made  of  the  same  alloy. 

.Monel  metal  is  an  alloy  containing  about  70  per  cent,  of 
nickel  and  30  per  cent,  of  copper.  It  is  smelted  and  refined 
directly  from  nickel-copper  matte  produced  from  ores 
of  the  .Sudbury  district  in  Canada.  The  fumacing  and 
refining  of  the  matte  involves  only  the  removal  of  impuri- 
ties and  the  i-cduction  of  the  iron  which  is  contained  in  the 
matte  to  a  very  small  proportion,  1-5  per  cent,  being  the 
maximum.  .Monel  metal  has  a  high  tensile  strength, 
the  tests  showing  much  higher  results  than  those 
given  by  nickel  steel.  Its  hardness  makes  it  more 
difficult  to  roll  than  steel  sheets.  A  special  mill 
will  probably  be  required.  The  new  alloy  resists 
eorrosioii,  takes  a  fine  polish,  and  possesses  many  of 
the  qualities  of  metallic  nickel.  Perforated  sheets  for 
mining  screens  have  been  tried,  and  have  been  found  to 
wear  better  than  any  other  metal  yet  usc<l  for  the  purpose. 
Notwithstanding  the  high  nickel  content,  the  metal  is 
placed  on  the  market  at  about  2c.  per  lb.  above  the  current 
price  of  cop]>er.  This  can  be  done  because  the  process 
of  separating  the  nickel  from  the  cop]ior  is  not  rccjuired  -, 
the  alloy,  as  above  stated,  being  made  directly  from  the 
nickel-copper  matte. 

Aluminium,    calcium,    and    jnngneeiiim  ;       Heats    «/    fom- 

biistion    of    .     F.    E.    Weston    and    H.    K.    Ellis. 

Faraday  Soc.,  Dec.  15,  1908.     [.Advance  proof.] 

The  authors  have  investigated  the  reduction  of  the 
oxides  of  aluminium,  calcium,  and  magnesium  by  each 
of  these  metals  res]H-<tively.  .\luminium  oxide  is  reduced 
by  magnesium  and  by  calcium  ;  calciun\  oxide  is  easily 
reduced  by  magnesium  and  ])artially  reduced  by 
aluminium  ;  magnesium  oxide  is  slowly  reduced  by 
calcium,  but  not  by  aluminium.  The  conclusion  is  drawn 
that  the  heat  of  combustion  of  magnesium  is  slightly 
greater  than  that  of  calcium,  and  that  the  latter  is  greater 
than  the  heat  of  combustion  of  aluminium. — F.  .Sods. 

Carborundum     [Production     of     metallic     /lilicidcs].      L. 

Baraduc-Muller.     Soc.  Ing.  Civ.  de  France,  Proe.-verb., 

1908,  245—247. 
After  a  description  of  the  history  of  the  production  of 
carbonmdum  and  a  risum6  of  its  projierties  and  applica- 
tions, the  author  destril>es  the  reaction,  at  temperatures 
about  ISiHI^C.  of  carbonmdum  on  metallic  oxides, 
exjiressed  by  the  general  equation,  SiC -I- MO  =  MSi-(- CO. 
In  this  nay  it  is  possible  to  pre|>are  many  metallic  silicides 
practically  free  from  carbon.  Hy  carrving  out  this 
reaction  on  the  surface  of  a  bath  of  meltcil  steel  (or  even 
pig-iron),  8pe<ial  ternary  or  quaternary  steels  can  be 
produced  at  a  single  operation.—.!.  T.  I). 

Thorium.     C.   Baskerville.     Eng.  and  Min.  J.,   lOns.  86. 
1241—1242. 

Thoritm,  though  of  rare  occunvnce.  is  of  wide  utility 
in    consequence   of   its   use   in    the    manufacture    of   the 


Welsbach  incandescence  mantle.  The  chief  minerals  in 
which  thorium  occurs  are  thorite,  auerlite,  thorianite, 
and  monazitc,  most  of  the  commeniul  thorium  licing 
obtained  from  monazite.  It  is  also  found  in  a  greater 
or  less  quantity  in  many  other  rare  minerals,  the  author 
giving  a  .itatement  of  the  composition  of  80  minerals  in 
which  it  is  said  to  occur,  together  with  a  description  of 
the  mincralogical  qualities  and  reactions  of  the  most 
important. — F.  K. 

Mercury  in  1908.     C'heni.  and  Druggist,  Jan.  15,  1909. 
[TK.] 

Appended  are  Mr.  Alex.  S.  Pickering's  annual  statistics : 


1 

[ 

Price. 

Import*. 

1     Exports. 

Highest.      . 

Ixiwest. 

Bottles. 

'      Bottles. 

£    s.    d. 

£    s.   d 

1908 

43,60.1 

22,34M 

8   10     0 

7  1£     6 

1907.... 

39,448 

2»,4li5 

8     5     0 

6  IS     U 

1905. . . . 

34,034 

21,3.!ll 

7   15     0 

7      1      D 

1903 

34,888 

1S,84« 

8   15     0 

8     5     0 

1901.... 

35,341 

2«,M!3 

9     2     « 

8   17     6 

18B9 

51,696 

32,239 

9   12     « 

7   15     0 

Estimated  consumption  United  Kingdom,  13,000  bottles 
per  annum. 

Peal  for  industrial  and  metallurgical  purpoaeg.     E.  Xvstrom. 
Stc  II. 

Patents. 

Bestemer  process ;    Basic  .     L.  P.  J.  A.  H.  Messier, 

Lille,  France.     Eng.  Pat.  8168,  Apr.   13,   1908. 

In  treating  pig-iron  poor  in  phosphorus  or  high  in  silicon, 
a  portion  of  the  basic  slag  obtained  in  a  previous  oiiemtion 
is  added  from  a  slag-mixer  to  the  metal  after  it  has  lieen 
sufficiently  freed  from  silicon.  Lime  is  then  adde<l  and 
the  basic  process  completed  as  usual.  If  a  cujmla  funiacc 
is  used  for  melting  the  pig-iron,  the  slag  may  tie  addetl 
in  the  cupola  furnace  instead  of  in  the  converter. — A.  (;.  L. 

Carburising  gas  []or  case-hardening  iron  and  steel]  ;    Pre- 
paration   iif .     A.    W.    Machlet,    Elizabeth,    Xew 

Jersey,    U.S.A.     Eng.    Pat.    10.532    of    1908 ;    date    of 
application,  Nov.  12,  1907. 

In  the  jiroccss  of  case-hardening  iron  and  steel  by  means 
of  illuminating  gas,  as  dcscrilR'd  in  Eng.  Pat.  2.5,087  of 
1907  (see  Fr.  Pat.  38".t,.'>47  ;  this  J.,  1908,  985).  the  gn« 
should  Ix-  diluted  with  an  inert  gas.  The  invention 
consists  in  ]iro<lucing  a  suitable  diluted  carburising  gas 
bv  passing  an  inert  gas,  such  as  ammonia,  through  a 
body  of  nai)htha.— .\.  T.  L. 

Sted  ;     Proceis  of  manujacluritig  .     W.  R.  Walker, 

Chicago,  III.     U.S.  Pat.  906,757.  Dee.   15,   1908. 

The  sjiiegcl  to  l>o  added  to  the  <'hargc  of  a  Ues.semer 
converter,  or  steel-refining  chamber,  is  made  by  tap|iing 
a  Spiegel,  low  in  manganese,  into  a  receiving  ladle  and 
mixing  with  it  sufficient  of  a  metallic  addition  rich  in 
manganese,  to  produce  the  neccssiiry  recarburising 
material. — F.  R. 

Ore  sifntrators;    Centrifugal  .     P.  F.  Peck,  Chicago, 

U.S.A.     Eng.  Pat.  3683,  Feb.  18,  1908. 

The  s|K-cification  relates  to  modifications  of  the  ore 
.scjiarator  dcsinlKnl  in  Eug.  Pat.  3t'>H2  of  19(IS  (this  J., 
lil()8,  12(iy|.  Owing  to  the  strong  How  of  water  over 
the  dilTerent  zones  of  the  .separating  channel,  there  is 
a  tendency  for  i>art  of  the  water  to  tlow  over,  carrnng 
ore  jMirticles  with  it,  from  one  zone  to  the  next  adjacent 
ones.  In  order  to  overeome  this  difficulty,  watcr-jmrtition 
or  bulkhead  zones,  supplii-d  indeix-ndently  with  clean 
water,  are  provided  Ixjtween  the  concentrates-removing 
zones  and  the  ore-rccciving  and  .sepjimting  zones. — .\.  S. 
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Ores,  sliale,  or  other  substances  ;    Apparatus  for  subjeclinrj 

to  the  action  of  heat  in  a  continuous  manner.     3.  B. 

Peat,  Redcar,  Yorks.     Eng.  Pat.  7920,  Apr.  9,  1908. 

Solid  or  gaseous  fuel  is  burnt  in  grates  or  burners  plarpd 
in  a  briclv  combustion  chamber  in  sucli  a  way  that  the 
llamcs  are  forced  to  talce  a  spiral  path  through  the  chamber 
before  entering  a  central  chimney  through  an  opening 
arranged  for  the  purpose.  Li  doing  so,  the  flames  heat 
a  number  of  separate  and  easily  removable  tubes,  which 
extend  vertically  through  the"  chamber,  and  through 
which  the  material  to  be  heated  falls  on  its  way  from  a 
chamber  above  the  combustion  chamber  to  another 
chamber  placed  below  it.  From  the  lower  chamber  the 
Inirnt  materials  are  removed  by  a  conveyor  or  other 
device  mthout  admitting  air.  To  the  upper  chamber 
the  unbumt  materials  are  charged  from  a  hopper  placed 
above,  also  without  admitting  air.  The  central  brick 
chimney  of  the  combustion  chamber  is  continued  upwards 
through  the  upper  chamber  and  the  hopper  by  means  of 
a  suspended  metal  shaft,  made  tight  with  asbestos  packing, 
thus  allowing  for  expansion  and  contraction.  In  the 
upper  chamber  the  materials  are  heated  centrally  from 
this  chimney  after  being  preheated  in  the  hopper ;  in 
the  tubes  the  material  is  heated  from  outside.  The 
tubes  are  provided  with  internal  spiral  retarders  or  ribs, 
which  serve  to  turn  the  materials  over  in  their  downward 
passage  ;  the  tubes  may  also  be  provided  with  external 
baffle-plates  to  take  up  lieat  more  readily  from  the  flames. 

'     — A.  G.  L. 

Ores;    Process  of  desulphurising .     R.  Hiibner.  New- 
York.     U.S.  Pat.  906,883,  Dec.  15,  1908. 

The  ore  is  placed  in  an  externally  heated  chamber  and 
the  evolved  gases  withdrawn  by  suction,  the  chamber 
being  otherwise  closed  to  prevent  the  entrance  of  any 
material  amount  of  air. — F.  R. 

Melals  ;    Process  of  uniting .     E.  D.  HoUey,  Forest- 

ville,  and  C.  L.  Root,  Bristol,  Conn.  Assignors  to 
Bristol  Brass  Co.,  Conn.  U.S.  Pat.  906,627,  Dec.  1.5, 
1908. 

Two  metals  are  united  by  coating  the  surface  of  one  of 
them  with  an  adherent  metallic  medium,  fusible  at  a 
lower  temperature  than  either,  and  then  applying  the 
second  metal  in  a  molten  condition  and  allowing  it  to 
cool  naturally.  Iron  and  copper  are  united  by  applying 
a  coat  of  molten  zmo  to  the  surface  of  the  iron  and  then 
pouring  on  the  molten  coj^per. — F.  R. 

.Ore  concentrating  and  separating  apparatus.  F.  and  H. 
Dallemagne,  Pasages,  Spain.  Eng.  Pat.  11,684,  May  29, 
1908.     Under  Int.  Conv.,  June  1,'),  1907. 

See  Fr.  Pat.  378,895  of  1907  ;  this  J.,  1907,  1203.— T.  F.  B. 

Zitic  ;    Apparatus  for  extracting .     E.  H.  Shortman. 

Bloxwich,  Assignor  to  The  New  Delaville  Spelter  Co., 
Ltd.,  Birmingham.     U.S.  Pat.  907,416,   Dec.  22;  1908. 

See  Eng.  Pat.  7223  of  1907  ;   this  J.,  1908,  450.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Xitric  acid;    The  electric  discharge  and  the  production  of 

.     W.  Cramp  and  B.  Hoyle.     Paper  read  before 

the  Institution  of  Elect.  Eng.,  Nov.  3,  1908. 

The  authors  discuss  the  various  types  of  apparatus  which 
have  been  proposed  for  the  electrical  oxidation  of  atmo- 
spheric nitrogen.  They  conclude  that  good  results  are 
only  to  be  obtained  by  the  use  of  thin  flames  with  very 
rapidly  moving  arc-threads  employed  to  heat  suddenly 
large  ipianfitics  of  air  which  are  as   quickly  as    possible 


cooled  again.  On  this  basis  experiments  were  made, 
with  a  modification  of  the  apparatus  suggested  by  Werner 
(See  U.S.  Pats.  777,987—777,991  :  this  J.,  1905,  95). 
in  order  to  ascertain  the  effect  of  variations  in  :  (1),  the 
size  and  form  of  the  nozzle  through  which  the  air  is 
delivered  ;  (2),  the  electric  current ;  (3),  the  velocity  of  the 
air  ;  (4),  the  length  of  the  spark-gap  ;  (5),  the  capacity 
of  the  circuit.  The  results  show  broadly  the  great  import- 
ance of  adapting  spark-gap,  current,  and  air-blast  to  one 
another,  for  changes  of  yield  to  the  extent  of  50  per  cent, 
or  more  may  be  obtained  by  sliglit  variations  of  any 
one  of  these  factors.  For  a  given  current  the  maximuivi 
yield  of  acid  does  not  correspond  with  the  maximum 
concentration  of  acid,  and  the  value  of  using  a  magnetic 
field  to  spread  out  the  flame,  as  in  the  Birkeland-Eyde 
process,  is  hence  doubtful.  If  in  the  Birkeland-Eyd© 
process,  as  at  present  carried  on,  a  very  good  proportion 
of  the  maximum  possible  yield  is  being  obtained,  then 
direct  electrical  processes  would  appear  to  possess  no  chance 
of  competing  effectively  with  the  calcium  cyanamide 
process  of  Fi'ank  and  Caro.  Further  experiments  are 
needed  to  ascertain  whether  much  better  yields  of  oxides 
of  nitrogen  can  be  obtained  by  making  use  of  the  most 
favourable  velocity  of  air  and  length  of  spark-gap,  the 
introduction  of  ozone,  the  instantaneous  coolmg  of  the 
gaseous  products,  and  subjecting  these  products  to 
ionisation.  A  bibliography  is  appended  to  the  paper. 
(See  also  Guye,  this  J.,  1906,  567,  and  Howies,  this  J.,  1907, 
L'90.)— A.  S. 

Electrolytic    bleaching    process ;     Preparation    of    alkali 
hypoclUorites,  and  the .     F.  J.  G.  Beltzer.     See  V. 

Patents. 

Hydrogen  and  oxygen  generators  ;    Electric .     S.  O. 

Cowper-Coles,    London.     Eng.    Pat.    14,285,    Dec.    20, 

1907. 
The  electrodes  consist  of  metallic  sheets  provided  with 
tongues,  which  project  downwards  at  an  angle  of  about 
45°  with  the  faces  of  the  sheets.  The  electrodes  are 
placed  in  separate  collecting  boxes  or  chambers,  the 
liberated  gases  being  guided  into  these  by  the  inclined 
tongues  of  metal  which  project  within  Ojienings  in  the 
sides  of  the  chambers.  A  battery  of  generators  may  be 
enclosed  in  a  water  jacket,  and  provided  with  means  for 
keeping  the  solution  in  each  cell  at  a  oommou.level. — B.  N. 

Electrode  for  use  in  the  purification  of  water  and  other 
liquids.  J.  M.  Murphy,  Hammonton,  N.J.,  U.S.A. 
Eng.  Pat.  27,559,  Dec.  "l3,  1907. 
The  electrode  is  composed  of  from  87  to  93  parts  of 
aluminium  and  from  7  to  13  parts  by  weight  of  magnesium  ; 
the  alloy  is  melted,  cast  into  a  plate,  and  the  siu'faco  of  the 
latter  is  polished.  'When  in  use,  two  plates  are  fixed  in 
suitable  pro.vimity,  and  the  licpiid  to  be  purified  is  passed 
between  them,  while  a  current  of  electricity  (of  about 
30  volts  and  20  amperes)  is  passed  through  the  electrodes 
and  liquid. — W.  P.  S. 

Ozone;  Apparatus  for  the  production  of .     J.  Steynis, 

New  York,  and  H.  J.  E.  Chaumat,  Paris.  Enir.  Pat. 
412,  Jan.  7,  1908.  Under  Int.  Conv.,  Jan.  25,  1907. 
The  air  or  oxygen  ozonised  in  this  apparatus  is  previously 
cooled  by  adiabatic  expansion  with  external  work.  The 
electrodes  form  two  alternated  systems  of  conducting 
plates,  connected  in  parallel,  the  electrodes  of  one  polarity 
being  fixed  and  the  others  forming  a  whole  which  may  be 
displaced  in  the  direction  of  the  movement  of  the  air, 
so  that  the  amount  of  the  silent  discharges  may  bo  varied. 
The  insulating  blocks  which  separate  the  dielectric  plates 
also  servo  to  support  tho  electrodes.  The  insulating 
blocks  have  grooves  in  which  the  electrodes  arc  fixed  in  such 
a  maimer  that  the  insulating  blocks  are  outside  the  zone 
of  the  silent  discharge. — 0.  F.  H. 

Electrical  resistances  ;  Manufacture  of .     C.  Ruzicka, 

London.     Eng.    Pat.   4C57,   Mar.   2,    1908. 
The  resistances  are  made  from  a  mixture  of  substances, 
such  as  coal  tar  or  rosin,  which  leave  behind  a  carbon- 
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noeous  residue  when  heated  in  a  neutral  or  reducing 
atmosphere,  or  a  vacuum,  and  mineral  substances  such  as 
<iuait7.  and  silicon  horate.  To  this  mixture  arc  added  one 
or  more  metallic  salts  to  act  as  flii.ting  or  welding  agents, 
tlie  whole  being  heated  to  a  temperature  of  at  least 
1000°  C.  so  as  to  jield  a  hard  stone  like  homogeneous 
product.  For  a  resistance  rod  of  1  sq.  em.  cross  si>ction 
and  10  cm.  long,  having  a  resistance  of  10,(X)0  ohms,  the 
following  composition  is  specified — coal  tar.  (10  ]mrts  ; 
quartz.  12  ;  potassium  felspar.  24  :  and  potassium  tctra- 
burate.  10  parts.  For  a  resistance  ro<l  of  the  same 
dimensions  to  give  a  resistance  of  20,(K)0  ohms,  the 
following  composition  is  spw-ified — rosin.  (iO  parts  ; 
flint,  12:  potassium  felspar,  24;  boric  acid.  lU.  and 
turpentine,  30  parts.— O.  F.  H. 

Electrical  reshlancia  ;   Manufacture  of .     C.  Ruzieka, 

London.      Eng.    Pat.    9762.    May   5,    1908. 

The  resi.stances  are  made  of  a  mi.xture  of  either  an  oxide, 
carbonate,  chloride,  nitrate,  or  nitrite  of  at  least  one  metal 
of  each  of  the  followiiig  two  groups — (<i),  cojipcr,  iron, 
and  silver  ;  (/<),  iridium,  nickel,  palladium,  and  platinum  ; 
together  with  one  or  more  artificial  or  natural  ccunpounds 
of  silicic  or  boric  acid  or  both,  these  comjiounds  possessing 
acomparativcly  low  molting  temperature  of  less  than 
1500"  ('.  To  this  mixture  ar"  added  one  or  more  natural 
or  artilicial  minerals  having  a  comparatively  higli  melting 
temperature  of  over  loOo^  (.'.,  such  as  bauxite  or  alumina. 
For  a  resistance  rwl  of  1  st].  cm.  cross  section,  10  cm.  long, 
and  having  a  resistance  of  3(K)  ohms,  the  following  mi.xture 
is  given— iron  oxide,  20  parts  ;  nickel  oxide,  33  ;  calcium 
felspar,  20;  and  bauxite,  18  parts.  For  a  resistance  rod 
of  similar  dimensions  having  a  resistance  of  2  ohms,  the 
following  mixture  is  given— iron  nitrite,  20  parts  :  nickel 
nitrite.  38;    calcium  felspar.  20;    and  bauxite.  18  parts. 

— O.  F.  H. 

Electrical  resistances  ;   Manufacture  of .     C.  Ruzieka, 

London.  Eng.  Pat.  97G3.  Jlay  5.  1908. 
Cl.um  is  made  for  the  use  of  metallic  salts  as  tiuxing  or 
welding  agents  in  the  manufacture  of  electrical  resistances. 
For  a  resistance  rod  of  1  sq.  cm.  cross  section  and  10  cm. 
long,  haying  a  resistance  of  400  ohms,  the  following 
mi\lure  is  given  :  carbonised  petroleum  residue,  4  parts  ; 
pota-ssiurn  felspar,  34  ;  quartz,  22  ;  coal  tar,  4  ;  and  boric 
acid.  I)  parts.  For  a  resistance  ro<l  of  the  same  dimensions 
and  having  a  resistance  of  «)  ohms,  the  following  mixture 
is  given  :  silicon  carbide.  IK)  parts  ;  pola.ssium  fels|)ar.  24  : 
marble.  12;  tar  pitch.  3;  boric  acid.  10;  and  amyl 
alcohol.  12  parts.— O.  F.  H. 

iEUctrolytic]  Precipitating  appartiliis.     J.   E.  Greenawalt, 

Denver,  Colo.  U.S.  Pat.  OOli.OU,  Dec.  8,  190S. 
The  precipitating  vessel  has  a  jjcrforated  false  bottom 
on  which  a  mass  of  shavings  cut  from  an  alloy  of  lead 
and  zinc  and  forming  the  cathode  is  supported.  A 
suitable  anode  contained  in  a  porous  jar  is  susju-nded  just 
below  the  surface  of  the  liquid  or  electrolyte.  The  liquid 
to  be  treated  is  intrcxluced  by  a  pipe  which  enters  the  side 
of  the  vessel  below  the  false  bottom,  pa.s.ses  upwards 
through  the  metallic  shavings,  and  overflows  through  a 
pipe  near  the  top  of  the  vessel. — W.  H.  C. 

Electrolytic  apparatus  for  the  manufacture  of  bleaching 
liquors.  A.  Vogelsang,  Dresden,  IJermany.  U.S.  Pat. 
9O0.lilJ9.  Dec.  15.  1908. 

The  apparatus  consists  of  a  series  of  compartments, 
arranged  in  steps,  iii  which  chloride  .■■oliitions  are  electro- 
Iy*d.  The  walls  between  the  compartments  .serve  as 
electrodes  and  the  liquid  Hows  through  the  compartments 
in  succession.  The  sides  of  the  divi.sion  walls  between 
the  compartments,  which  are  ex|)osed  to  the  air.  do  not 
act  clectrolytically  and  have  tuin-s  arranged  near  them 
for  cooling   the  (lowing  liquor. — J.  \V.  H. 

Electric    furnace.     K.     Kirkeland,     Christiana.     Norway, 

V.S.    Pat.   90li.«82,   Dec.    15,    1908. 
A  TUBtTr.AR  electric  furnace  for  the  treatment  of  gases  has 
axial    electrodes    arranged    at    a    distance    apart    greater 


than  that  at  which  the  arc  moy  be  re-formed.  The  furnace 
is  surrounded  by  a  field  coil,  producing  a  magnetic  field 
parallel  to  the  axis  of  the  electrodes,  by  which  the  arc 
is  distorted  into  a  helical  form.  The  air  or  gas  for  treat- 
ment is  a<lniitted  at  one  end  of  the  furnace  and  exhausted 
from  the  othei-.-  J.  \V.  H. 

Chlorates   and   perchlorales  ;     Process   and   apparatus   for 

the  electrolytic   preparation   of  alkali  .     F.    SUber- 

mann.     Uer.  Pat.  205,019,  Nov.  7,  1907. 

In  the  elect  rolj-tic  preparation  of  chlorates  and  percldorates, 
the  electrolyte  soon  becomes  alkaline,  and  the  exce.'w  of 
free  alkali  has  a  ])rejudicial  ellecl  on  the  yield.  In  order 
to  overcome  this  defect,  n  method  of  working  is  adopted 
in  which  the  electrolyte  Hows  continuously  through  the 
apparatus  at  a  suitable  rate  and  rinses  the  surface  of  the 
cathode  just  before  leaving  the  electrolytic  vessel.  In 
this  way  small  (juantities  of  free  alkali  are  continuously 
removed  from  the  system,  before  they  can  interact  with 
chlorine  formed  at  the  anode.  For  this  pur)iose,  the 
cathodes  are  enclosed  in  open  tube.s  through  which  the 
electrolyte  Hows  to  the  discharge  tube,  or  they  are  them- 
selves made  hollow  in  order  to  serve  as  outlet  tubes  for 
the  electrolyte. — A.  S. 

Oxidisinj  ngcnls,  such  as  hypochlorites,  chlorates,  bromates, 

etc.  ;    Electrolytic  pro<hiction  of .     V:  Thiele.     C!er. 

Pat.  O0."j.087.'.luly  11,  1900. 

In  the  electrolytic  preparation  of  oxidising  agents,  such  as 
hypochlorites,  chlorates,  etc..  without  the  use  of  a 
diaphragm,  it  has  been  projiosed  to  add  calcium  or 
chromium  coraiKiunds  to  the  electrolyte,  in  order  that  the 
oxide  or  hydroxide  of  the  added  metal  may  form  a  pro- 
tecting layer  on  the  cathode,  and  prevent  cathodic 
reduction  of  the  oxidising  agents  formed.     According  to 

I  the  present  patent,  high-molecular,  noiiaiomatic,  organic 
sulphur  conipounds,  such  as  Turkey-red  oil  or  other 
sulphonated  or  sulphurised  fats  or   fatty-acids,  or  soluble 

I  soaps  prepared  from  them,  are  added,  along  with  calcium 
compomids,  such  as  the  chloride  or  hydroxide,  to  the 
electrolyte  either  before  or  during  electrolysis.  It  is 
stated  that  the  organic  sujjiluir  com])ounds  increase  the 

[    protective  action  of  the  calcium  hydroxide. — A.  S. 

I 

i    Persulphates ;     Process   for    the    preparation    of by 

electrolysis  of  bisulphales.     Verein.  Chem.  Werke,  A.-G. 

'       Ger.  Pats.  205,007  and  205,008,  April  14,  1907. 

1   Increased   yields   of   persulphate   are   obtained   by   the 
I    addition  to  the  electrolyte  of    :    (1),  simple  or  complex 

cyanides  ;    (2).  salts  of  cyanic  acid,  thiocyanic  acid,  or 

cyanamide. — A.  S. 

Sodium  persulphate  ;    Process  for  the  preparation  of  

by    electrolysis    of    sodium    bi^ulphote.     Verein.    Chem, 
Werke,  A.-G.     (Jer.  Pat.  205.0()9.  .Time  14.  1907. 

)    In  order  to  obtain  sodium  pers»d])liate  in  a  granular  form, 

;    80  that  it  lan  be  readily  separated  from  the  nuither-li(|uor. 

I    small    quantities   of    potassium   salt^.    especially   salts   of 

cyanogen-com|)ounds.  are  added  to  the  electrolyte. — A.  S. 

Electrolytic  cells.     A.  E.  Gibbs.  Wyandotte.  Mich..  U.S.A. 
Eng.  Pat.  27.830,  Dec.   17,  1907. 

See  I'.S.  Pat.  874,0fl4  of  1907  ;  this  J.,  1!K)8,  80.— T.  F.  H, 

I    Furnaces;    Electric .     A.  L.  Marsh.  Lake  Bluff,  III., 

U.S.A.     E.m.  Pat.   19,205,  Sep'.  14,  1908.     Under  Inf. 
Conv.,  Sept,   19,   1907. 

See  U.S.  Pot.  882,788  of  1908  ;  this  J.,  1908,  452.— T.F,B. 

Ozone  ;   Process  and  apparatus  for  the  production  of . 

J,  Stcvnis.  New  York.     U.S.  Pats.  900,081  and  906,468, 
Dec.  8,   1908. 

See  Eng.  Pat.  412  of  1908;    preceding,— T.  F.  B, 
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Sealing   a   conductor    into   glass ;    ifeOiod  and   means   of 

hermeticalli/ .    C.  0.  Bastian  and  G.  Calvert,  London. 

U.S.  Pat.  908,378,  Dec.  29,  I'JOS. 

SEEEiig.Pat.  21,383 of  1905;  thisJ.,  1900,  11.30.— T.  F.  B. 

IncatideMcent  bodies  for  electric  lamps.     Eng.    Pat.    4'JoO. 
See  II. 

I nauidesceni  electric  lamps,  hedters,  and  (he  like  :    Incan- 

descirui  or  heating  bodies  containing  zirconium  for . 

Eng.  Pat.  541.').     -Sec  II. 

Electric  incandescence  bodies  of  tungsten.     Eng.  Pat.  19.311. 
See  II. 

Olycollic  acid  ;    Process  for  pre]xiring by  electrolytic 

reduction  of  oxalic  acid.     Ger.  Pat.  204,787.     "See  XX. 

(S.)— ELECTRO-METALLURGY. 

Patents. 

Iron  :     Electro-deposition  of .     S.    O.    Cowper-Cole.s. 

London.     Eng.  Pat.   12,747,  Dec.   2,   1907. 

FixELY-BlviDED  iion  in  the  form  of  cast-iron  chilled  shot 
is  maintained  in  suspension  in  the  electrolyte  by  the 
following  or  other  suitable  means  ;  The  electrolyte  and 
shot  are  withdrawn  from  the  bottom  of  the  depositing 
vat  into  a  vat  at  a  lower  level.  The  electrolyte  passes 
into  a  sump  from  which  it  is  jniniped  back  to  the  depositing 
vat,  while  the  shot  is  elevated  by  a  series  of  perforated 
buckets  attached  to  an  endless  chain  and  tipped  into  a 
hopper  on  the  top  of  the  depositing  vat,  and  thence  into 
the  electrolyte.  The  object  of  the  finely-divided  iron 
is  to  keep  the  electrolyte  neutral. — O.  F.  H. 

Elect  rodcposition.  L.  Hausmann,  Berlin.  Eng.  Pat. 
25.669.  N'ov.  2(1,  1907.  Under  In:.  Conv.,  Nov.  23. 
1906. 

.\n  anode  with  metallic  surface  containing  a  metal  core 
is  used  in  connection  with  the  jirocess  described  in  Eng. 
Pat.  14.904  of  1907  (this  J..  1908,  232).— O.  F.  H. 

Scrap  till  tir  the  like  :    KicepturJes  for for  electrolysis. 

The  London  Electron  Works  Co.,  Ltd..  and  A.  de  Back, 
London.  Eng.  Pat.  17.11.").  Aug.  14,  1908. 
The  sides,  ends,  bottom  and  to)),  of  the  receptacle  con- 
taining the  scrap  tin  to  be  detinned  electrolytically,  are 
made  of  perforated  metallic  flat  plates,  connected  together 
so  as  to  form  a  perforated  vehicle  or  cage,  preferably  of 
rectangular  form.  One  side  of  the  cage  is  made  easily 
removable  for  the  introduction  of  the  material.  The 
ends  project  above  the  top  level  of  the  cage,  and  are  con- 
nected to  a  non-insulated  electric  conductor,  or  crossbar, 
the  latter  being  provided  with  electrical  contact  studs 
or  bolts,  and  with  a  hook  for  attachment  to  lifting  gear. 
The  studs  are  connected  to  a  source  of  current,  so  that  the 
cage  forms  the  anode. — B.  K. 

llelinniiig  tin  .^crap  :    .-ipparnliis  fur  and  iiielhoil  of . 

M.  Leitch.  Springfield,  Mass.,  Assignor  to  Metal  Process 
Co.,  Xew  York.  U.S.  Piits.  906.720  and  9O7.0fiI. 
Dec.   15,   190S. 

The  ap))aratus  consists  of  cathode  and  anode  jilatcs. 
speeially  aiTanged  in  a  tank  containing  an  electrolyte 
such  as  caustic  soda.  The  tank  or  the  electrodes  can  he 
raised  .or  lowered,  for  the  immersion  or  otherwise  of  the 
latter.  Pipes  are  )>rovided  for  withdrawing  the  electrolyte 
at  a  point  below  its  surface,  passing  it  through  a  tank 
where  it  is  heated,  and  returning  it  to  the  detinuing  tank. 

— F.  R. 

Furnaces  ;   Electric  ■ .     C.  A.  Keller.  Paris.     Eng.  Pat. 

21,741,  Oct.  14,  190S. 
The  base  or  sole  of  [the  furnace  comjirises  a  bundle  nf 
vertical  iron  bars  embedded  or  countersunk  into  a  setting 
of  suitable  tireprftof  material,  such  as  magnesia,  the  upper 
ends  of  the  bars  being  Hush  with  the  upper  surface  of  the 
material,  whilst  the  lower  ends  are  electrically  connected 
with  a  horizontal  conducting  plate.  The  bars  of  metal 
conduct  the  current  when  cold,  but  at  higher  temiieratures 


the  refractory  earth  also  becomes  a  partial  conductor. 
"  The  semi-metal  and  semi-fireproof  bloik,"  thus  forming 
the  lower  electrode,  is  contained  in  a  surrounding  metal 
frame,  which  may  be  water-cooled,  and  the  electrode  and 
metal  casing  are  separated  bv  a  refractory  brick  lining. 

"  —B.N. 

suicides  of  hariiim.  calcium,  and  strontium  ;    Preparation 

of in  the  electric  furnace.     T.  Goldschmidt.     Ger. 

Pat.  204,567,  May  19.  1907. 
The  o.xide  or  salts  of  calcium,  barium,  or  strontium  are 
heated  with  silicon,  in  the  presence  f  a  flux  capable  of 
yielding  a  friable  slag.  When  calcium  chloride  is  used 
as  raw  material,  calcium  fluoride  is  a  suitable  flux.  For 
instance,  15  parts  of  calcium  fluoride,  5 — 10  parts  of 
calcium  chloride,  66f  parts  of  lime,  and  33J  parts  of 
silicon  are  heated  in  the  electric  furnace,  and  from  the 
product  the  light  grains  of  the  silicide  are  sepaiated  from 
the  friable  slag  by  sifting. — A.  S. 

Alloys  of  silicon  [suicides']  ;    Manufacture  of .     Tb. 

Goldschmidt.    Essen    on    Ruhr,    Germanv.     Eng.    Pat. 
5773,  March  12,  1908.     Under  Int.  Conv.,' May  18,  1907. 

See  Ger.  Pats.  199,193  and  204,567  of  1907;  this  J., 
1908,  948,  and  above.— T.  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Red  currant  seal  oil.     K.  Krzizan.     Chem.  Kcv.   Fett-  n. 

Harz-Ind.,  1909,  16,  1—3. 
The  air-dried  seeds  of  Italian  and  Bohemian  red  currants 
yielded,  on  extraction  with  petroleum  spirit,  16-0  and  18-5 
per  cent,  of  oil  respectively.  In  each  case  the  oil  was  of 
an  orange-yellow  colour  and  had  an  odour  resembling  that 
of  lin.seed  oil.  In  the  film  test  the  oils  dried  in  3  to  4  days, 
yielding  an  elastic  skin,  and  in  Livache's  test  absorbed 
9-24  and  8-78  per  cent,  of  oxygen  respectively  in  7  days 
The  oil  from  the  Italian  seeds  had  a  high  acid  value  (40-6) 
possibly  due  to  the  presence  of  a  lipolytic  enzyme  ;  its 
sp.  gi-.  was  0-9205  at  1.5°  C.  saponification  value,  189-9  ; 
iodine  value,  172-3:  Reicliert-MeissI  value,  1-1.  The 
Bohemian  oil.  extracted  from  freshly-separated  .seeds  only 
showed  an  acid  value  of  2-9,  but  when  ke])t  in  closed  vessels 
became  light  yellow,  and  strongly  rancid.  It  had  the 
sp.  gr.  0-9303  at  15"  C,  saponification  value.  180-9  ;  iodine 
value,  175-9.  The  Italian  oil  contained  0-14  per  cent,  of 
sulphur,  but  none  was  found  in  the  Bohemian  oil.  The 
,)  per  cent,  of  solid  fatty  acids  separated  from  the  Italian 
oil  had  the  .s|i.  gr.  0-9117  at  15"  C.  iodine  value.  178-7  ; 
neutralisation  value.  196-3 ;  acetyl  value.  13-2.  They 
contained  stearic  and  palmitic  acids,  whilst  the  liquid 
fatty  acids  consisted  chiefly  of  linolic  acid  with  smaller 
quantities  of  oleic,  linolenic,  and  (probably)  isolinolenic 
acids.  The  tetrahydroxystearic  acid  obtained  by  the 
oxidation  of  the  linolic  acid  melted  at  157°  to  158'  C.  instead 
of  the  normal  m.  pt.  (173" — 174"  C).  and  in  this  resj)ect 
resembled  the  tetrahydroxystearic  acid  obtained  from 
blackberry  seed  oil  (tliis  .J.."  1908.  233).  The  Bohemian 
oil  contained  less  solid  fattv  acids  than  the  Italian  oil. 
(See  also  this  J.,  1908,  1072).— C.  K.  M. 

Salvadura  oleoides  fat  [khakun  oil].    1).  Hooper.     Agricult. 
Ledger.  I90S,  [1],  1—."). 

Khakax  oil  is  obtained  by  hot  expression  from  the  kernels 
of  the  seeds  of  Salriiduru  (V(Oi(/e«.  indigenotis  to  the  Punjab, 
Baluchistan,  Sind,  and  Bombay,  where  it  often  forms 
the  greater  ]iart  of  the  desert  vegetation.  The  fat  occurs 
in  yellowish-white  bloi-ks,  solid  at  ordinary  Indian 
temperatures ;  the  odour  is  slightly  rancid.  Sp.  gr., 
0-9084  :  m.  pt..  41°  C.  :  acid  value,  11-26  ;  saponification 
value,  242-36  :  iodine  vahie,  7-48  ;  Reichert-Meis.sl  value, 
1-28;  fatty  acids,  94-12  i)er  cent.:  titer  tost,  40"  C.  : 
aiid  value  of  fatty  acids.  244-42;  iodine  value  of  fatty 
acids,  K-3.  The  fat  can  be  easily  Siiponificd.  It  should 
be  \iseful  for  candle  making,  forhaitl  soaps,  or  for  pharma- 
i-eutical  products.  It  is  used  by  native  Indian  dyers  as 
a  "  resist."     Its  low  iodine  value  and  high  saponification 
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value  distinguish  it  from  other  Indian  fats,  such  as 
Malabar  tallow,  from  I'li/erid  indiea,  and  kokum  butter 
from  Uarcinia  iiulic<i.~J.  (J.  \i. 


Oilt ;  Iodine  value  of . 

J.  Anier.  J^atlier  Clieni. 


L.  E.  Levi  and  E.  \'.  Maiiiii'l. 

Assoc,  190S,  3.  3H(J— 3S7. 
EXPKKIMENTS  with  cod,  olive,  sperm,  neatsfoot,  and 
"  tan  "  oils  showed  that  carbon  tctraclilorido  or  pcnta- 
ehlon-thane  may  be  substituted  for  chloroform  in  the 
determination  of  the  iodine  value  of  oils  by  the  Hanus 
method,  t'arbou  tetrachloride  is  jireferred,  it  being 
easily  obtainable  at  a  comparatively  low  price.  Two 
methods  are  given  for  its  purification.  (1).  Commercial 
eavlK>n  tetrachloride  is  shaken  with  a  solution  of  sodium 
thiosulphate  at  intervals  of  half  an  hour  for  two  hours. 
The  two  layers  are  then  sei>amted,  and  the  carbon  tetra- 
chloride next  shaken  with  a  5  per  cent,  solution  of  caustic 
soda  every  15  minutes  for  one  hour.  It  is  again  separated, 
dried  over  calcium  chloride,  and  distilled.  (2).  In  the 
other  method  of  purfication  the  Hanus  iodine  solution  is 
used  instead  of  the  sodium  thiosulphate  solution.  — H.  ti.  B. 

UnsaiUTcUed  organic  compounds  [fata,   fatty  acids,   etc.]  ; 

Gatali/lic  oxidation   and  reduction  o/  .     S.   Fokin. 

J.  Russ.  Phvs.-Chem.  Ges..  1908,  40,  276—321.     Chem. 
Zentr.,  1908,  2,  1995—1996. 

The  author  has  continued  his  studies  on  the  catalytic 
oxidation  of  unsaturated  organic  compounds  (see  this  J., 
1907,  1 149).  In  the  oxidation  of  oleiu,  tung  oil,  sunllower 
oil,  almond  oil,  and  the  fatty  acids  of  linseed  oil,  using  as 
eataly.sers  ("driers")  the  oleates  of  cobalt,  manganese, 
chromium,  nickel,  barium,  lead,  and  calcium,  the  com- 
l>ounds  of  cobalt  and  manganese  gave  the  best  results, 
whilst  those  of  lead  and  calcium  were  the  least  active. 
There  appars  to  be  no  simple  relation  between  the  rate 
of  oxidation  and  the  concentration  of  the  catalvser.  The 
rate  of  oxidation  is  retarded  by  moisture,  increased  bv 
light,  doubled  by  a  rise  of  teiii|)erature  of  10°  C.  anil 
greatly  accelerated  by  increasing  the  pressure  of  the  o.xygen 
from  1  up  to  about  20  atmospheres. 

further  exjieriments  on  catalytic  reduction  are  also 
described  (see  this  J..  1906,  935  ;"  1907,  169.  1149  ;  1908 
878).— A.  S. 

VMoidal  soluliunn  u/  calcium  soaps  in  licari/  mineral  oils. 

Holde.  Z.  Chem.  Ind.  KoUoide,  1908,  3,  270—274. 
Cert.mx  lubricating  greases  (known  as  StaulTer's  or 
Tovote  greases)  are  usually  pre|)ared  by  dissolving  a 
calcium  soap  in  a  mineral  oil  and  thoroughly  stirring  in 
a  little  water.  Less  frequently  a  sji]X)niHabie  oil  is  di.s- 
solved  in  a  mineral  oil,  the  solution  treated  with  lime 
and  so  much  water  left  in  the  jiroduct  that  on  stirring. 
the  jieculiar  consistence  of  these  lubricants,  resembling 
that  of  vaseline  or  tallow,  is  obtained.  When  not  mixed 
with  water  they  are  not  stable,  and  the  constituents 
sejiarate  out.  The  water  is  present  in  the  form  of  micro- 
scopic drops,  and  when  present  in  the  pro|>er  quantity, 
increases  the  consistence  of  the  product  verv  greatly  aiid 
raises  the  dropping  )>oint  very  considerably,  in  sonu' 
cases  converting  a  product  which  is  quite  liliuid  at  the 
ordinary  temperature  into  one  with  a  dropping  jwint  of 
70°  C.  The  point  of  greatest  consistence  is  characterised 
by  a  |ieculiar  cracking  noise  which  is  produced  on  stirring. 
The  turbidity  of  the  mixture  is  in  close  relation  to  the 
amount  of  water.  The  magnitude  of  the  difference 
betwi'cn  the  softening  and  dropping  points  (in  rblx-lohde's 
apparatus)  is  considcn'd  to  be  of  great  lechnirnl  im)Kirl- 
aoce.  It  becomes  large,  if  too  mu<h  oil  !.•*  \\-.,-,\,  or  if  the 
oil  is  too  thin,  or  if  the  conditions  under  which  heat  i.- 
applied  during  ]ire|iaratiun  are  unsuitable.  ()n  standing, 
the  lubricant  becomes  more  consistent  and  the  softening 
point  gradually  rises,  though  the  dropping  |Kiint  remains 
unaltered.  This  phenomenon  is  in  the  author's  opinion 
connected  with  the  fact  that  solulicms  of  laliium  .soaps  in 
mineral  oil,  to  which  water  has  not  lieen  added.  );r.idiiallv 
become  non-homogeneous,  the  calcium  soap  s»"|mraling  out 
locally  in  the  form  of  a  jelly.  In  the  finished  product  the 
increaseil  viscositv  duo  to  the  finely-divided  water  prevents 
this  change  from  iieing  outwardly  noticeable  ;  the  product 
may  (irobably  be  looked  u|)on  as  a  su|K-rcooled  colloidal 


j  solution  of  the  calcium  soap.  Wry  different  results 
are  obtained  on  ]ir»paring  the  calcium  soap  by  precipi- 
tation of  an  alkali  soap  with  calcium  chloride.  Under 
the  ultramicros*'0|)e.  solutions  of  calcium  soaps  in  heavy 
mineral  oil  ap])ear  homogeneous,  but  solutions  of  precipi- 
tated calcium  soaps  in  i)ure  In-nzene  show  submicrons. 
Crystallised  paraffin  wax  shows  a  light-cone,  but  few  sub« 
microns,  exiept  in  very  strong  solutions  :  in  Russian 
petroleum  which  is  almost  free  from  parafKn  wax.  scarcely 
any  submicrons  could  be  observed,  but  they  were  proscnt 
in  an   .\merican  petroleum,  containing  parufhn  wax. 

— E.  F. 

l'.\TE.VT. 

Stwagc,    inisli  water,    etc.;     Apyaralus  for  the    txtraclion 
of  grease  from .     Er.  Pat.  393, 172.     Sec  X  VIllB. 


XIII.— PIGMENTS,     PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(.4.)— PIGMENTS,    PAINTS. 

P.tTENTS. 

While  tend  piynnnt ;    Process  for  the  preparation  of . 

.1.  .M.  Neil.  Assignor  to  J.  B.  Gregory,  Tor.  nto.     U.S. 
Pat.  906.454.  Dec.  8.  1908. 

A  .SOLUTION"  of  lead  chloride  is  treated  witli  a  sulphate, 
and  the  i>recipitated  lead  sulphate  is  washed  thoroughly 
and  mixed  with  a  half-molecular  proportion  of  lead 
chloride.  The  mixture,  having  the  composition,  2PbS04+ 
PbCl..  is  then  treated  with  a  boiling  solution  of  an  alkali 
hj'droxide.  luitil  the  lead  chloride  Is  converted  into 
hydroxide.  'J'lie  resulting  precipitate,  after  washing  and 
drying,  has  the  composition.  2PbS0,-fPb(0H)j.— E.W.L. 

While  pigment  with  lead  sulpltate  as  basis  ;    Manufacture 

of  a .      L.  S.   Hughfcs.     Fr.   Pat.   392.990.  Aug.  6, 

1908. 

Uses  or  other  compounds  containing  lead  sul)ihide  are 
crushed  so  as  to  jwss  a  sieve  of  24  meshes  per  cm.  The 
crushed  material  is  fed  into  the  bottom  of  a  vertical 
sheet-iron  furnace  where  it  is  projected  upwards,  by  a 
blast  of  air.  throiigli  a  zone  of  oxidising  flame.  This 
flame  is  produced  by  buining  g<is  with  excess  of  air.  the 
mixture  wing  introduced  into  the  furnace  through  the 
jets  of  a  ring  burner.  The  metal  walls  arc  |irotected  by 
the  introduction  of  an  upwaid  current  of  cold  air  through 
apertures  near  the  bottom  of  the  furnace.  The  object 
of  making  the  furnace  entirely  of  metal,  without  a  fire- 
resisting  lining,  is  in  order  to  prevent,  as  far  a.s  ]K>s.siblc, 
the  superheating  of  the  burning  ore.  which  would  result 
in  the  fusion  of  some  ^tortious  of  it,  and  in  the  oxidation 
of  the  iron  sulphide  pi-escnt,  thus  rendering  the  sulphate 
of  lead  (principally  basic  sulphate.  PbjS.U,)  impure. 
The  blast  of  air,  and  the  fan  used  to  draw  off  the  proaucis 
of  combustion,  are  regulated  so  that  the  unoxidiscd 
jwrticlci  of  ore  are  not  carried  over.  The  separation  of 
the  pigment  from  impurities,  and  from  the  gases,  is  cfiectixl 
by  gravitation   and   filtration. — E.  \V.  L. 

Paint  and  rar/iM/i  ,•  A  nil  fouling .      M.  Ulrich.  .\ssignor 

to  Farl>enfabrik.    vorm.    F.    Bayer  und  Co..  Elberfcld, 
Cernuiny.      U.S.  Pat.  906,668,  Dec.  15,  l}t08. 

TiiK  varnish  or  paint  consists  uf  dinitro-ortho-crcsol 
associated  with  suitable  solvents. — J.  W.  H. 

Oil  jhiints  ;    Manufarlnrc  of and  process  uf  applying 

same    to    metal    for    prer'tnlimj    rusting.     E.    Licbrcich, 
Berlin.     Eng.  Pat.   12.517.  Jiinc  10,  1908. 

See  Fr.  Pat.  391,084  of  1908  ;  this  J.,  1908,  1 122.— T.  F.  B. 

Preservative  paints.  Farbenfabr.  vorm.  F.  Baver  mid  Co. 
Fr.  Pat.  393.764,  .Aug.  4.  1908.  Under  Int.  Conv., 
Aug.  19,  1907. 

See  U.S.  Pat.  906,668  of  1008  ;    preceding.— T.  P.  B, 
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(5.)— resins,    VARNISHEa 

Patent. 

Jtesiiiom  products  similar  to  natural  resins  ;    Manulacliire 

of -.     Les  Prod.   (.him.   de  Croissy,   Ltd.     Fr.   Pat. 

392,078,  Oct.  12,  1907. 

A  VOLATILE  liquid  such  as  benzol,  benzine,  alcolibl,  ether, 
carbon  tetrachloride,  etc.,  is  used  as  a  means  of  moderating 
the  heat  developed  in  the  preparation  of  resinous  products 
by  the  action  of  phenols  upon  aldehydes  in  presence  of 
catalytic  agents.  The  vapours  of  the  volatile  solvent — 
which  is  added  to  the  other  ingredients  before  the  reaction 
begins — may  be  condensed,  and  the  liquid  be  either 
allowed  to  flow  back  into  the  reaction  vessel,  or  recovered 
for  future  use.  A  form  of  apparatus  is  described,  the 
condensing  worm  of  wliich  can  bo  utilised  for  either 
purpose,  by  the  manipulation  of  cocks. — E.  W.  L. 

(C.)— INDIA-RUBBER.    &c. 

Cri/plostegia  grandifiom   in  Soulh-East   Madagascar.     H. 
Jumelle.     Caout.  ct  Gutta-Percha,  1908,  5,  2410. 

The  analyses  summarised  in  the  following  table  represent 
the  composition  of  samples  of  Cryploslegia  grandiflora 
rubber  from  various  sources,  viz.  : — (1).  Sample  from 
Madras,  flat  cake,  dark  brown  outside,  light  in  colour 
and  porous  inside,  some  of  the  pores  containing 
uncoagulated  latex  and  a  brown  acid  liquid.  Soft,  but 
not  tacky,  elastic  and  showing  good  "  nerve."  Became 
hard  and  diminished  in  strength  after  some  time. 
(2).  Sample  from  Jalaun,  irregular  loaves,  black  inside 
and  out,  very  porous,  and  containing  much  bark. 
Physically  greatly  inferior  to  sample  (1).  (3).  Sample 
from  Bombay,  lump  apparently  made  up  of  scraps. 
Deejily  colo\u'ed,  of  medium  strength,  and  containing 
much  impurity.  (4).  Sample  from  Soutli-East  Mada- 
gascar, which  tlie  author  regards  as  the  native  habitat 
of  the  liana.  Prepared  by  heating  the  diluted  latex. 
Brownish-black  in  colour.  Retained  its  elasticity, 
'■  nerve,"  tensile  strength,  and  freedom  from  tackiness 
after  two  years.  When  rolled  out  into  thin  sheet  was  of 
A  light  colour.  (5).  This  represents  a  sample  of  C.  vuula- 
ijascariensis  rubber  for  comparison.  The  relatively  low 
resin  content  of  sample  (4)  should  be  noted. 


1 

2 

3 

4 

5 

Moisture    

24-7 

5-5 

3-1, 

5-0 

0-4 

Caoutchouc 

»7-4 

79-9 

64-3 

76.5 

88-1 

Keaiu   

5'9 

8-5 

lO-l 

4-7 

10-7 

Protein  

— 

— 

7-0 

Ash 

— . 

— 

8-2 

1-S 

0-8 

Otiicr  iniiiurities 

2-0 

6.1 

5-9 

12-6 

— 

Value  in  francs 

* 

per   kilo. 

6-40 

4-00 

9-60 
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— E.  W.  L. 

Iiulia-rubbcr  Market,  1908  ,•   <9.  Figgis  atid  C'o.'s  Aimnal 
Rci-lew  of  the .     [T.R.] 

Planialioii  rubber  in  Ceylon  and  British  Malaya. — The 
acreage  under  rubber  plantation  (partly  mixed  with  other 
products)  is  now  nearly  800,000  acres. 


1908. 

1907. 

1906. 

1905. 

Exported  from — 
Ceylon  (&  India) 
Malaya,  Ac.   . . 

tons. 

350 

1,450 

tons. 
230 

780 

tons. 
160 
350 

tons, 
70 
75 

Tons  .. 

1,800 

1,010 

510 

145 

There  has  been  a  further  generp-1  improvement  in  prepara- 
tion, less  of  inferior  and  "  tacky.  '  much  more  of  tine  clean 
cr^pe — some   of  very  good  colour  realising  high  prices' — 


and  nice  resilient  sheet.  The  variations  and  advance  in 
prices  since  early  October  have  resulted  in  very  high 
■'  average  price  "  for  Plantation  during  recent  months, 
but,  the  difference  in  value  compared  with  line  Para 
Brazil  rubber,  lessens  with  the  larger  supply  of  Planta- 
tion, Manufacturers  have  shown  a  decided  preference 
for  sheet,  biscuit  and  cr^pe  ;  the  latter  should  not  be 
drawn  out  too  thin  or  have  visible  air  or  steam  bubbles 
in  it,  some  lots  of  strong  thick  crepe  sold  very  well. 
It  has  been  profitable  to  planters  to  wash  and  clean  the 
rubber  thoroughly,  and  to  prepare  as  large  a  proportion 
,as  possible  of  good  colour — also  not  to  send  many  qualities 
or  very  small  lots.  Block  has  not  been  in  favour  generally, 
and  unless  clean  resilient  hard  quality  can  be  sent,  it  may 
lie  better  to  .ship  as  crepe  or  sheet.  It  should  be  packed 
in  good  dry  condition  (excess  of  resin  is  much  disliked) 
in  strong  cases  of  1  cwt.  to  2  cwt.  each.  No  paper,  fullers 
earth,  &c.,  is  to  be  used. 

Different  qualities  and  colours  and,  where  practicable, 
immature  rubber  should  be  kept  separate ;  it  is  best  to 
Send  separately  dirty  barky  pieces,  and  to  wash  out 
all  the  bark  in  crepe,  block,  and  sheet.  All  fine  qualities 
sliould  be  loose  crepe,  sheet,  or  biscuit — not  run  to  a 
mass. 

Smoked  rubber  appears  to  have  greater  resiliency  and 
to  be  more  suitable  for  many  purposes  than  unsmoked. 
"■  Smoking  "  prevents  the  "  proteins  "  in  rubber  from 
decomposition,  and  generally  from  "  tackiness."  All  fine 
rubber  from  Para  is  smoked. 

India  Rubber  oj  all  Kinds. 

Tlie  world's  supply  in  1908  was  about  65,000  tons, 
against  69,000  tons  in  1907.  and  65,000  tons  in  1906. 
Consumption  was  about  67,500  tons. 

U  Of  rubber  planted  there  is  in  the  East  nearly  500,000 
acres — 


1908. 


1907. 


1906. 


Ceylon   

Malaya,  Malacca,  etc.  (coutainiug 
.ibout  20  million  trees,  not  two 
milliou  tapped  in  1908) 

Borneo  and  New  Guinea 

Dutch  East  Indies  (60,000  Java, 
30,000  Sumatra),  &c 

India  and  Burma   , 


acres. 
180,000 

acres. 
150,000 

185,000 
10,000 

100,000 
9,000 

90,000 
30,000 

70,600 

acres. 
100,000 


90,000 
8,000 

25,000 


.Mexico,  Nicaragua,  and  Honduras  have  plantations 
but  are  not  increasing — probably  by  now  20.000  acres 
planted  ;    also  Colombia,  Ecuador,  Bolivia,  and  Peru. 

India  is  extending,  probably  about  30,000  acres  planted. 
Some  in  Burmah  and  Mergui  :  the  Philippines  (small  as 
yet),  Samoa,  Hawaii,  and  Ijeginning  in  New  Guinea  and 
other  Islaiuls,  Queensland  and  Seychelles.  The  West 
Coast  of  Africa  has  plantations,  and  more  progress  has 
been  made  in  the  Congo  region  and  German  West  Africa, 
also  in  British  East  Africa,  Uganda,  and  the  West  Indies 
l»robably  2,000  acres. 

Brazil  exported  in  1908  about  40,000  tons  against 
41,500  tons  in  1907,  Manicoba  sericusly  decreased,  also 
Guayulo  from  Mexico,  largely  used  in  America  and  the 
Continent.  Prices  of  Guayule  are  very  much  lower  and 
quality  impioved  ;    probably  2,000  tons  wore  made. 

India  Rubber  Statistics, 

Total  imports,  &c.,  of  all  sorts  were: — 

England. 


Imports. 


Deliveries. 


Stock,  31st  Dec. 


tons. 

tons. 

tons. 

1908.... 

21,611 

23,369 

1,510 

1907.... 

22,964 

21,317 

3,268 

1006.... 

21,269 

21,162 

1,669 

1905.... 

21,700 

21,410 

1,562 

1904.... 

19,883 

20,035 

1,272 
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Cu  XIV.— TANNINS,  LEAtHBfe*  GLUli,  SIZE. 


London. 

ImlwrU. 
toa>4. 

Dem-eri». 

Stock,  Slut  Dec. 

tons. 

tons. 

i,OB:i 

3,«08 

37« 

:!,509 

3,149 

1,003 

2,«U4 

2,444 

«91 

2,12« 

s.oos 

5:ll 

1,932 

1,770 

4118 

loo 


1S08.... 
1907.... 

190S 

1906..'.. 
liO*.... 


PATENTS. 

Ituibcr  goods  ;    Use,  of  naphlhuhnc  and  its  di  rimthrs  in 

the  iimnnluctnrc  of .     Riitgoi"»werkc-.\kt.      Kr.  I'lit. 

3i>3,lSU,  X\i^.  10,  1008. 

The  claims  airo  foi  the  use  of  naplitlmlcne  iiiul  its  deri- 
vatives, and  of  analogous  substnmes,  in  the  ni«nufa<t\irc 
of  rubber  goods  :  (I),  in  jilaec  of  and  in  the  same  inan?ier 
as  vegetable  vaxes,  ]>arafliii  wax,  eeresiu,  fats  an<i  oils, 
wliiuh  are  enijiloyi'il  in  rubber  mixings  in  oi-der  to  assist 
tl\e  mixing  j»rt>ooss.  and  to  minimise  miero-jM)rosity ; 
(2).  in  ]>Iat'e  of  t!ie  same  substanees  in  the  treatment  of 
Wiiste  rubber  in  order  to  bring  the  latter  into  a  eondition 
in  which  it  can  be  readily  worked  uj)  again  ;  (3).  in  )>laee 
of  benzine,  benzol,  and  similar  solvents  for  spreading 
purpcses.  In  case  ( 1 )  only  small  additions  of  naiihtlialenc, 
from  about  0-5  to  5-0  jjer  cent.,  are  necessary  as  a  rule  ; 
only  in  extreme  cases  is  an  addition  of  as  much  as  10  jier 
cent,  required.  In  case  (2)  10  per  cent,  may  be  regai'tled 
as  an  average  proportion  of  Mai>hllmlenc.  In  jireparing 
*'  doughs  "'  for  spreading,  cither  on  the  s])readiug-miiehinc, 
or  on  the  calendere  (ca.se  3\  the  proportion  of  naphthalene 
should  vary  considerably  according  to  the  kind  of  rubber 
used.  .Mixings  containing  balata  or  guayaquil  ri'ipiire, 
for  example,  about  2i>  per  cent.,  whereas  a  Ccara  mixing, 
heavily  loaded,  will  often  reipiire  about  80  to  100  per 
cent,  of  na|ihlhaleue.  Fabrics  wiiich  ha\'e  been  s])!-ead 
with  such  "  doughs  "  still  retain  some  3  to  G  per  cent,  of 
naphthalene  after  being  kept  for  some  time. — E.  W.  L. 

Kbonite  ;    Manulaclure  of  a  .iiihsli title  for  linrd  ndrdiiined 

rubber   or .     K.    'J'orrini,    M.    HolTmann,    and    A. 

Uenoit,  Courbevoie,  France.     Eng.  Pat.  10,731,  ."^ug.  1, 
1908. 

HOBN^  or  other  gelatinous  material  is  powdcn-d.  treated 
with  an  alkaline  solution,  dried,  treated  with  a  solution  of 
bichromated  albumin  or  gelatin,  again  dried,  moulded 
under  pressure,  ami  then  exposed  to  light  so  ns  to  render 
the  gelatin  insoluble. — .A.  S. 


XIV.— TANNING,  LEATHER,   GLUE.  SIZE. 

Tnuning  miilerialn  ;  /jxlnieliiiii  «/  -  -.  W.  Kitner. 
Berber,  Imi8,  34,  2U1— 203,  305—307,  310—320,  333-' 
334. 

Thi  author  points  out  that  the  tannin  ei<tiuialed  by 
analvsis  is  not  always  of  jiraetical  use  in  the  tannery,  and 
that  even  with  that  part  of  the  estimated  tannin  wliiih  is 
uauful,  theiv  is  a  ililteix-nl  value  for  each  chemical  imlividual 
according  to  its  characteristic  offeit.  The  elfo^t  of  in- 
ireascd  tem|HTatun'  of  extraction  is  dis<-ussed  and  it  is 
emphasised  that  although  this  may  bring  a  gr<'ater  ])ro- 
portion  of  the  uuiterial  into  solution,  it  involves  also  the 
development,  formation,  and  wihition  of  dark  colouring 
matters  and  has  also  a  deleterious  ellcet  on  the  easily 
ileeomposable  tannins.  It  is  the  tannins  whi<h  are 
Holuble  with  <iitheully  which  arc  readily  dei'omposed,  and 
which  need  the  high  tompeniture  to  bring  them  into  solu- 
tion ;  it  i»  such  taunius.  also,  which  in  jiractice  an'  of  little 
or  no  UBO.  If  is  therefore  not  dcsinible  to  ]>u»h  th<'  extrac- 
tion too  far.  either  by  the  employment  of  heiit  or  i>f  extrac- 
tion in  closi'd  vcssi'ls  under  pn-ssiin'.  It  is  also  necessary 
to  cdtisider  whether  fresh  material  or  "  fishings  "  from 
the  dusters  anil  layeiK  is  to  Ix-  extracted.  In  the  latter 
case  the  ]>roportion  of  incflwtive  tannins  is  much  greater. 
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partly  because  of  the  free  acids  which  cause  u  tlwrcase  in 
the  solubility  of  the  less  soluble  tannins  and  partly  because 
the  material'  has  already  been  leached  to  some  extent,  the 
easily  soluble  tannins  having  dissolved  in  the  liijuors  in 
which  the  dusting  material  was  used.  Even  in  fresh 
material,  however,  the  proportion  of  useful  aiul  useless 
tannin  is  not  constant.  I>ut  is  variable  for  the  same  tanning 
material  as  well  as  for  ilillei-cnt  tanning  materials,  lieing 
largely  deijendent  on  whether  the  tanning  material  is 
iiable'to  form  the  less  .soluble  varieties.  The  greater  this 
tendency  the  greater  the  ditTerenccs  observed  iH-twecu 
the  proportions  of  the  two  classes  of  tannin.  These  views 
are  borne  out  by  experimental  work  with  the  following 
materials.  J'iiie  burl-  with  a  nuvin  tannin  loulent  ol 
13-5  }>er  cent,  was  (1).  leached  for  the  early  stages  of  sole 
leather  tanning  in  an  oja-n  battery  of  S  vessels,  the  last 
three  of  which  wt^re  heated.  The  spent  tan  had  a  mean 
tannin  content  of  2-02  jier  cent.,  consisting  entiix-ly  ol 
inellcctivc  tannin  insoluble  at  oi-ilinary  temperatures. 
The  sjime  bark  (2),  similarly  leached,  except  that  hot 
water  was  pouix'd  oil  to  the  "  tail  leaeh  "  and  no  further 
heating  given,  gave  a  mean  result  of  o-H  )K'r  cent,  of  tannin 
in  its  siwnt  tan.  which  also  cimsisted  entirely  of  useles> 
tannin.  -Another  Ijark  (3),  extracted  in  an  0|>en  battery 
of  7  vessels  to  yield  handler  liquors,  showed  44)ti  per  cent, 
of  residual  tannin  after  leaching,  all  of  nhiih  was  soluble 
with  ditfieulty.  .Another  bark  (4).  containing  only  12  ]>er 
cent,  of  tannin,  was  leached  in  an  ojicn  baltery  of  H  vessels, 
emjiloying  heat,  and  gave  a  sijent  tan  with  4-30  per  cent, 
of  ivsidual  tannin  in  it.  .As  the  most  rational  i>nKi'S8  i^ 
that  by  which  all  the  elTective  tannins  are  obtained  at  the 
minimum  of  rost  and  trouble,  example  (2)  is  clearly  the 
most  emiieiit,  A  sample  of  old  b.irk  (.'O.  extructwl  as  in 
cxamjile  (4).  gave  a  residue  of  (i-.S  per  cent.,  but  lhi> 
consisted  of  strongly  eoloui-ed  as  well  as  diftieultly  soluble 
substances,  illustrating  therefore  that  the  quality  of  the 
material  inlluences  the  extent  of  leaching.  Pine  i>ark 
"fishings"  (6),  containing  about  0  per  cent,  of  tannin 
were  leached  as  in  example  (3).  but  with  B  vessels,  and 
yielded  a  residue  of  r>.r)4  i>er  cent,  consisting  entirely  of 
Sifficullly  soluble  tannins.  The  author  concludes  that 
pine  bark  contains  about  .">  per  cent,  of  useless  tannin,  the 
proportion  being  greater  in  old  bark  and  less  in  young  bark. 
Oak  bark  (eimtaining  about  II  ix<r  cent,  of  tannin)  wu^ 
leached  by  various  methods  in  different  factories  and  yiehled 
the  following  mean  ifsidues  of  tannin,  2.3r>,  2'74,  1-07. 
2-13,  242.  and  2^15  per  cent.  The  author  concludes,  there- 
fore, that  the  amount  of  diftiiiiltly  soluble  tannins  is  small 
and  fairly  constant,  but  that  the  more  easily  soluble  |>art 
is  just  as  easily  extracted  as  that  of  pine  bark.  Quebrachn 
tcood  lontains  a l)out  20  per  cent,  of  not  very  soluble  tannin 
and  is  often  extnmted  with  heat  and  under  pressure.  The 
author  states  that  about  half  the  total  tannin  (10  )>er  cent.) 
is  fairly  easily  extracted,  that  8  \vt  cent,  is  a  ivd  tannin 
soluble  above  40°  ('..  and  the  remaining  2  per  icnt.  is 
))artly  soluble  ill  hot  water  and  ]iartly  a  soun-e  of  tlurk 
resinous  bodies.  The  proportiim  of  these  constituents 
varies  eonsidenibly  with  the  quality  of  the  wood,  and 
clcterinincs  whether  heat  should  be  used  in  the  extraction. 
The  author  obtained  the  following  amounts  of  residual 
tannin  aft<r  cxtracticui  : — 
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llie  residual  t.iiinin  of  those  ixlrHele<l  under  pressure 
contained  only  n'sinoils  Isulics,  but  those  cxir.uled  in  o|ien 
veawls  contained  in  addition  alxmt  l-o  jier  cent,  of  the 
red  tannin  which  is  soluble  above  40"  ('.  In  both  eases 
Uien>fon',   ihe  useful   lannilis  an-  equally   well  I'xtiHctvd, 
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ilyrohrdans  may  be  extracted  whole  or  crushed,  and  yielded 
the  following  results  : — 


Extraction 

Material 

Tannin  in  spent  tan. 

uniler 
liressure 

whole  fruit 

Per  cent. 
3-54 

crushed  fruit 

3-66 

in  open 

vessels 

whole  fruit 

12-24 

crushed  fruit 

7-34,  6-72,  8-21,  7-66 

cloth,  wool  cloth,  and  a  good  grade  of  white  broadcloth 
were  employed.  Solutions  of  various  tanning  extracts 
were  made,  of  2o  barkometer  strength,  and  the  doth,  after 
thorough  wetting,  was  allowed  to  steep  in  the  liquors  for  a 
definite  period.  The  cloth  was  then  squeezed  from  the 
liquor,  washed  thoroughly  with  water  at  the  ordinarv 
temperature,  and  permitted  to  dry  after  spreading  on  a 
glass  plate  while  still  wet.  The  colour  valuations  with 
broadcloth  appear  to  be  the  most  satisfactory,  giving 
uniform  and  tangible  results,  and  allowing  a  discrimination 
between  extracts  produced  from  the  same  crude  material. 

— H.  G.  B. 


The  whole  fruit  is  therefore  generally  employed  for 
extraction  imder  pressure  and  the  crushed  fruit  for  extrac- 
tion in  open  vessels.  The  author  considers  that  a  myro- 
balans  spent  tan  containing  T-o  per  cent,  of  tannin  will 
not  yield  much  more  effective  tannin.  Mallet  hark  yields 
veiy  similar  results,  even  in  tanneries  widely  sejjarated 
and  with  different  methods  of  extraction.  .\  spent  tan 
from  West  Germany  contained  9-42  per  cent,  of  tannin,  one 
from  North  Germany  11-80  per  cent.,  from  North  Austria 
9-60  per  cent.,  and  from  Hungary  9-82  per  cent.  Hence  it 
is  concluded  that  mallet  bark  has  a  fairly  constant  propor- 
tion of  easily  and  of  difficultly  soluble  tannins,  and  that  there 
is  a  sharp  difference  between  their  respective  solubilities. 
The  author  assumes  the  presence  of  9^  per  cent,  of  ineffec- 
tive tannin  of  the  same  nature  as  that  in  other  materials. 
Kiwpperii  and  valonia  are  used  only  as  dusting  material 
and  ai-e  not  leached  separately,  so  that  there  is  little 
evidence  upon  which  to  base  conclusions,  but  some 
experiments  with  tinely  ground  and  specially  extracted 
"  fishings "  indicate  that  these  materials  have  about 
5-2  and  7-2  per  cent,  of  ineffective  tannin  respectively. 
Divi-divi,  algarobilla.  and  mimosa  bark  have  as  yet 
supplied  no  data.  The  author  also  examined  the  behaviour 
of  mixtures  of  tanning  materials,  with  the  following 
results,  all  mixtures  being  extractea  in  open  vessels  by  a 
similar  process: — 


•'  Galalith  " 


^-1   sensitive  reactiun  for  — 
C'hem.-Zeit.,   19(19.  33,   11. 


L.  Wolter. 


"  Galaltth  "  is  artificial  horn  prepared  by  the  action  of 
formaldehyde  on  casein.  Skim  milk  is  treated  with  caustic 
alkali  or  alkali  carbonate,  the  casein  is  precipitated  bv 
addition  of  acid,  pressed,  impregnated  with  formalde- 
hyde, and  dried.  This  product  has  recently  been  used  for 
the  preparation  of  imitation  tortoise-shell,  and  it  is  difficult 
to  detect  the  imitation  from  the  real  material,  until  it  has 
been  in  use  for  a  short  time.  The  author  has  found  that 
treatment  with  fuming  nitric  acid  affords  a  ready  means  of 
distinguishing  "galalith"  from  tortoise-sheU.  A  cutting 
of  the  material  is  boiled  with  a  few  c.c.  of  fuming  nitric 
acid :  "  galalith "  yields  a  heavy  yellow  crystalline 
powder,  insoluble  in  water  and  the  ordinary  organic  sol- 
vents, whilst  tortoise-shell  dis.solves  almost  completely 
with  the  e.\ceptioii  of  fine,  transparent  scales  ;  on  adding 
water  to  the  solution,  amorphous' flocks  slowly  separate. 

■—A.  .S. 
Patents. 

Dressing  kalher  ;   Process  for  ■ with  nil  by  means  of  a 

torsimi     press.     W.     Marquardt.     Fr.     Pat.     392,188, 
July  9,  1 908. 

The  process  consists  in  the  jircparation  of  leather  from 
fresh  skins  by  applying  a  mixtnre  of  tallow  and  fish  oil  to 


Mixture. 

(1)  75  parts  pine  bark,  25  quebracho 

(1)  80  pine  bark,  20  oak  bark    

(3)  60  pine  bark,  40  manorove  

(4)  70  pine  bark,  30  mimosa     

(5)  50  pine  bark.  50  myrob.ilaus    

(6)  HO  pine.  20  quebracho.  10  myrobs.,  10  valnnia 

(7)  60  pine.  20  mangrove.  20  mjTobs 

(8)  60  cjuebraoho,  25  manprove.  15  nivrobs 

(9)  1)0  mallet,  40  myrobs " 


The  difference  between  the  experimental  and  calculated 
fcieans  is  not  great,  and  where  distinit  is  leadily  explained 
by  the  insufficient  data  for  the  culculation.  The  author 
hence  concludes  that  each  material  behaves  the  .same  in 
mi.xture  as  it  does  when  used  alone.  Further  di.scussion 
and  experiments  indicate  also  that  extraction  in  open 
.  ve.ssels  is  the  most  efficient  and  economical. — H.  G.  B. 

Tanning  materials  ;    The  colour  valuation  of .     H.  f. 

Reed.     J.  Amer.  Leather  Cliem.  Assoc.  1908,  3,  382— 
38,5. 

The  author  criticises  the  methods  at  present  in  use  for 
the  estimation  of  the  colour  value  of  tanning  materials,  and 
suggests  a  new  method  of  determination.  The  "pelt  test."  by 
which  a  small  piece  of  prepared  pelt  is  considered  actually 
tanned  with  the  material  under  examination,  is  useless, 
owing  to  the  impossibility  of  obtaining  pelt  which  will 
yield  uniform  and  consistent  results.  The  skins  of  the  sheep. 
calf,  and  cow  give  varying  colour  valuations  of  the  same 
tanning  material,  and  portions  of  pelt  even  from  the  same 
Bkin  produce  irreconcilable  results,  whatever  care  is  taken 
in  their  ))revious  preparation.  The  "  tintometer  test." 
which  indicates  the  relative  proportions  of  red,  yellow, 
and  black  in  a  solution  of  the  tanning  material,  leaves  it 
open  to  doubt  whether  these  colours  are  fixed  on  the 
leather  in  the  same  proportions,  and  the  author  considers 
it  not  yet  ])roved  that  there  is  a  sufficient  agreement 
possible  between  different  analysts  when  this  method  is 
tised.  The  author  therefore  experimented  with  the  first 
type  of  itnethod)  but  with  material  other  than  pelti     t'olton 
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the  warmed  skins  and  subjecting  them  to  torsion  in  a 
sjiccial  ])rcss.  This  consists  of  two  beams  capable  of 
turning  round  the  axis  of  an  upright  and  of  .sliding  u]>  and 
down  over  this  upright.  The  supports  are  bound  to  one 
another  by  free  bolts  disposed  in  a  circle  about  the  upright, 
between  which  the  rolled  up  skins  are  placed  and  fastened 
by  one  extremity  in  a  perforation  of  the  axis  of  the  up- 
right. The  skins  are  continually  rolled  up  rounfl  this  axis 
by  the  rotation  of  the  beams  and  so  tightened  and  squeezed. 
For  complete  conversion  into  leather  it  is  necessary'  that  the 
skins  should  be  three  times  impregnated  with  fat  and  com- 
pressed in  this  way. — H.  G.  B. 

Tanning   skin^s  ;    Process  for .     C.   W.   Nance.     Fr. 

Pat.  391,720,  June  26,  1908. 

The  process  aims  at  making  the  tannage  of  skins  more 
efficient  by  eliminating  the  oxygen  from  the  tanning  liquors 
before  they  come  in  contact  with  the  skins.  Tan  liquors 
e-xposed  to  oxygen  are  said  to  be  more  jirone  to  gallic 
fermentation,  and  to  possess  loss  penetrating  power  than 
liquors  which  have  been  deoxidised.  With  this  process, 
therefore,  the  circulation  of  the  tanning  liquor  is  effecte<l 
by  means  of  an  aspirator,  and  not  by  means  of  pumjis. 
.4  series  of  vats  are  arranged,  which  receive  the  skins  to 
be  treated,  each  one  being  provided  with  a  deo.vidation 
chamber,  and  coninmnicating  by  pipes  with  the  cisterns 
containing  the  tan  li<|Uor.  which  are  also  provided  with 
deoxidation  ihambers,  and  conni?i'tcd  by  a  jiipc  to  tho 
a.spiration  apparatus.  The  vats  and  cisterns  arc  provided 
with  air-tight  lids  whi(  )i  can  be  removed  or  brouglit  iqto 
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IKjsition  by  traiiks  whirh  canso  llifiii  to  ulidc  uver  rollern. 
The  vats  are  also  litteti  with  horizontal  lelluloid  staiulB 
on  which  the  skins  arc  laid  ;  this  ensuret*  that  the  tan 
liquors  will  come  in  contact  with  every  skin,  and  avoids 
also  a  needless  excess  of  liquor.  The  skins  are  treated 
with  deoxidiswl  tan  liquors  of  different  strength,  the  last 
phase  of  tannage  involving  the  use  of  more  concentrated 
tan  liquor  and  of  powdered  tanninij  liark,  which  last  is 
disposed  between  the  stands  separating  the  skins.  The 
skins  are  submittwl  to  aspiration  before  admitting  the  tan 
liquor.  WTien  the  tannage  is  complete,  the  excess  of 
liquor  is  removed  and  the  leather  may  be  dried  in  the 
apparatus  with  the  assistance  of  the  aspirator. — H.  G.  B. 

/.father,  artificial :    Manulnrlure  of .     A.  Woosnani, 

London.     Prom    Oesterreichische   Phiviusin   .-Vkt.-fies., 
Vienna.     Eng.  Pat.  4ryM',,  Feb.  iS,  I'.tOS. 

Finely  divided  or  powdere<l  natiu'al  leather  isdistributed 
over  the  surface  of  a  foundation  of  paj)cr,  fabric,  felt, 
or  the  like,  which  has  been  coated  previously  with  a  suitable 
adhesive  material.  \Vhen  the  hitter  has  dried,  the  layer 
of  leather  is  subjected  to  a  ]iolishing,  scraping,  or  grinding 
operation  ;  for  this  purpo.-e  the  coated  surface  may  be 
drawn  over  rotating  emery  rollers.  The  ends  of  the  fibrous 
coating  material  are  thus  removed  and  a  smooth  uniform 
surface  is  produced.  Instead  of  •  leather  powder,  hide 
|>owder  may  be  used  and  tlni  tanning  effected  after  it  has 
been  applit"d  to  the  foundation. — W.  P.  S. 


XV.— MANURES,    &c. 

Zeolites    and    similar    compounds,    their    constitutiim    and    ' 
technical  im/mrtancc  for  agriculture.     R.  Gans.    .lahr.  K. 
Preuss.    Geol.    Landcsanst.    u.    Bergakad.,    Berlin.    26, 
179—211  :  27,  H3— 9t.     fheni.  Ahs.  (Amer.  Chejii.  Soc.), 
1908,  2.  3216— 32 17. 

The  material  soluble  in  dilute  hydrochloric  acid,  obtained 
from  soils,  contains  silicates  which  resemble  zeolites, 
especially  chabazite.  Zeolites  may  be  divided  into  two 
classes  : — (1),  those  which  readily  exchange  their  bases  on 
treatment  with  saline  solutions,  and  (2),  those  in  which  the 
exchange  proceeds  only  slowly.  In  those  of  the  first 
ehv-ss  (aluminatesilicatc  zeolites),  the  bases  are  united 
only  to  the  aluminium,  the  silicic  acid  l>eing  combined 
with  such  groups  as  AI(OH)(OXa)  or  Al(ONa).  In 
those  of  the  second  class  (ulumina-doublc-silicate  ■ 
zeolites),  on  the  other  haiul,  the  bases  are  unitotl 
directly  to  silicic  acid.  The  zeolitie  compounds  of 
arable  field  soils  belong  to  the  ahiminatesilicate 
group.  The  importance  of  these  compounds  in  ' 
agriculture  is  discussed.  The  manufacture  of  artificial 
reolites  and  their  application  to  the  purification  of  water 
and  of  sugar  juice  and  molasses,  have  been  described  in 
this  J.,  1907,  215.  711,  1251  :  see  also  Ger.  Pat.  174.097, 
and  Eng.  Pat.  8232  of  1907  (this  .1..  I'.IO".  771.  lOill). 
By  passing  a  solution  of  a  salt  through  different  aluruinate- 
gilicates,  different  salts  of  the  same  acid  may  bo  prepared 
by  the  exchange  of  bases  between  the  dissolvc<l  salt  and 
the  aluminate-silicate. — h.  S. 

Phosphate  rock  :  .Analysis  of .     C.  F.  Uagedorn,  C.  H. 

Dempwolf,  jun.,  and   F.   B.   Carpenter.     J.   Ind.  and 

Eng.  Chem.,  1909,  1,  41—44. 
TuK  paper  comprises  the  report  of  a  committee  appointed 
by  the  National  Fertiliser  A.ssociation  (U.S..A.)  to  examine 
the  various  analytical  methods  for  phosphate  rock.  Four 
different  kinds  of  phosphate  rock  were  tested,  the  moisture, 
jihosphoric  acid,  and  oxides  of  iron  and  aluminium  being 
determined.  The  phosphoric  acid  was  determined  by  i 
the  official  (I'.S.A.)  gravimetric  metlKHl  as  magnesiuni"- 
ammonium  phosphato,  Pemberton's  volumetric  method 
(this  .1.,  1H94,  17B,  067  ;  1895,  511),  the  citrate  metbiKl, 
and  (Jladding's  meUiod  of  weighing  as  ainnioniuni 
phoRphomolybdat<'.  The  oxides  of  iron  and  aluminium 
were  determined  by  a  uiodificat  ion  of  Von  ( Jmeber's  method 
(this  J.,  1897,  IM),  (Madding's  method  (see  .1.  Amer. 
Chem.  Soc..  18,  721),  the  acetate  method,  tilaser's  method 
(this  J.,  I89tl,  111),  Jonee'  method  (this  .T.,  Ixilj,  387), 
and  Wy»tt'B  method  of  precipitating  iron  and  aluminium   , 


phosphates  by  acetic  acid  from  a  slightly  ammoniacal 
solution.  Pemberton's  method  and  Gladdings  method 
gave  the  most  concordant  ro-sults  for  phos|ihoric  acid,  but 
the  committee  considers  there  are  not  sufficient  reasons 
for  substituting  either  of  these  for  the  ]ireseut  official 
niethiKl,  and  they  recommend  the  latter  for  referee  work. 
For  the  detcrniinaliiin  of  the  oxides  of  iron  and  aluminium, 
the  mineral  should  be  dissolved  in  hydrochloric  acid 
(  1:1),  and  it  is  considered  that  a  satisfactory  modification 
of  the  acetate  method  would  be  useful  as  a  standard 
I  on  account  of  its  simplicity.  The  work  is  to  be  continued 
in  this  direction. — -A.  .S. 

Superphosphate  sacks,    them.  Trade  J... J.m.  9.  1909.  [T.R.] 

GEE.tT  loss  is  incurred  by  the  loss  of  superphosphate 
owing  to  the  destruction  of  the  bags  by  the  free  acid  in  the 
manure  and  repeated  re-bagging,  and  the  use  of  double 
bags  to  guard  against  this  loss  has  become  a  heavy  tax 
upon  the  farmer.  In  the  annual  report  of  the  mines 
department  of  Western  Australia  the  results  are  published 
of  experiments  made  by  the  Government  analyst  during 
the  year  to  see  if  a  method  could  be  devised  to  avoid  this 
waste,  and  hags  treated  in  various  ways  were  submitted 
to  practical  test.  One  bag,  which  had  been  treated  with  a 
strong  solution  of  red  gum  kino  gave  verj-  satisfactory 
results.  It  was  filled  with  a  very  acid  superphosphat« 
(which  had  completely  rotted  the  double  bags  in  which  it 
had  been  imported)  and  was  stored  for  six  months  sur- 
rounded and  covered  by  other  bags  containing  the  same 
manure.  At  the  end  of  six  months,  the  bags  by  which  it 
was  surroumled  ha<l  rotted  and  given  way  in  all  directions, 
but  the  bag  treated  with  kino  came  out  as  strong  and 
intact  as  wlien  it  was  put  int)  the  store.  This  tost  was 
so  satisfactory  that  many  of  those  interested  in  the 
sujieriiliosphate  trade  are  ajiplying  the  method  of  treat- 
ment on  a  large  scale,  and  theie  is  every  reitson  to  hope 
that  this  simple  and  ine.ipen.sive  method  of  pre.serving  the 
bags  will  be  effective. 


Patbnt. 


H. 


Citratc-soluhlc    phosphate  ;     Preparation    of   a    — 
Schroeder.     Ger.  Pat.  203,75S,  .Ian.  17,  1908. 

The  crude  calcium  phosphate  is  treated  bv  one  of  the 
usual  methods  with  a  reagent  capable  of  yielding  caliume 
chloride,  and  then  calcium  oxide  is  added  in  sufficient 
quantity  to  convert  the  cahium  chloride  into  oxychloride 
(CaO.CaCL).  The  mixture  of  calcium  o.xj'chloride  and 
citrate-soluble  i>hosphate  is  a  dry  non-hygroRcopic 
powder.— .A.  .S 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Cane  sugar  juice  :     Rrltttion  lietu'een  added  water  per  cent. 

on  cane  and  dilution  i>er  ant.  vn  normal .     F.  X. 

Cflombes.     Internal.  Sugar  J.,   1909,  11,   11  —  14. 

N.  Deer  has  pointed  out  that  the  amount  of  wator  used 
per  Uhi  parts  of  cane  for  maceration  after  dry  crushing, 
will  always  show  a  figure  considerably  grettt<'r  than  that 
expressing  dilution  pi-r  cent,  on  normal  juice  if  the  atlmix- 
ture  of  the  added  water  has  Ijcen  complete.  The  author 
has  found,  however,  that  under  laboratory  conditions, 
1(K)  ])arts  of  a  megass  containing  4,'>  per  cent,  nf  fibre, 
require  about  2(K)  parts  of  water  for  complete  saturation  ; 
this  corresponds  to  about  53  per  cent,  of  wat<>r  on  canes 
containing  12  per  cent,  of  fibre,  juid  more  water  would  Iw 
required  under  jiraclical  conditions.  It  must  be  reineni- 
bere<l  too,  that  the  density  of  the  juice  expressed,  dixToases 
with  each  dry  crushing,  the  density  of  the  residual  juice 
in  th»  mega,ss  being  less  than  that  of  the  expressed  juice 
from  the  cane.  Taking  the  density  of  the  expressed  juice 
to  be  lH--2°  Brix,  and  that  of  the  residual  juice  in  the  , 
megass  to  bo  17^  Brix,  the  author  has  shown  that  if 
instead  of  53,  only  26-5  ))er  cent,  of  water  is  used  for 
maceration  (a  more  probable  amount),  then,  assuming 
that  half  the  layer  of  megass  can  1>0  saturat4\)  thereby, 
and  that  it  is  crusbi'd  to  M  jmt  cent,  fibre  after  this  i 
maceration,  the  dilution  per  cent,  on  normal  juice  will       ^ 
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be  27'8,  i.e.,  greater  than  tlie  maceration  water  per  cent. 
on  cane.  Under  practical  conditions,  the  dilution  would 
Iirobably  be  still  greater.  Similarly,  if  13-25  per  cent. 
of  water  i.s  used  for  maceration  and  it  is  assumed  that  a 
quarter  of  the  layer  of  megass  can  be  saturated,  tlio 
dilution  will  be  14-39  per  cent.  Should  the  maceration 
water  per  cent,  of  cane  ever  be  higher  than  the  dilution 
per  cent,  of  juice,  the  cause  might  be  found  in  a  defective  : 
last  mill  crushing. — L.  E.  I 

Sugar   in  saturation   mud ;    Determination   of   .     F. 

Herles.     Z.    Zuckerind.    Bohni.,     1909,    33,    254— 2(U. 

(See  also  this  J.,  1908,  1033.) 
SojiE  exception  has  been  taken  to  tlie  author's  method  of 
determining  sugar  in  saturation  mud  {loc.  cit.)  on  the 
grounds  that  it  involves  danger  of  formation  of  lead 
sucrate,  that  with  e.Kcess  of  basic  lead  acetate,  nou-sugar 
may  pass  into  solution,  and  that  (at^cording  to  Herzfeld) 
some  satm-ation  muds  may  contain  more  lime  than  that 
allowed  for  {ibid).  The  author  shows,  however,  that 
provided  the  aqueous  sugar  solution  only  contains  lead 
in  the  form  of  basic  acetate  or  of  basic  and  normal  acetate, 
no  sugar  is  precipitated  in  the  form  of  sucrate.  He  also 
points  out  that  the  amount  of  non-sugar  in  saturaticjn 
mud,  soluble  in  excess  of  basic  lead  acetate,  is  extremely 
small.  As  to  Herzfeld's  objection,  the  author  observes 
that  in  the  experiments  on  which  this  objection  was  based, 
the  prescribed  method  was  not  adhered  to,  in  that 
insufficient  lead  acetate  was  used,  and  that  in  some  cases, 
amounts  of  lime  were  added  to  the  mud  far  in  excess  of 
those  foimd  in  practice.  As  regards  some  sucrose  deter- 
minations in  calcium  sucrate,  quoted  by  Herzfeld,  the 
author  points  out  that  his  method  is  not  intended  for  the 
analysis  of  such  material,  though  it  could  be  modified 
to  serve  this  purpose.  One  hundred  c.c.  of  20  per  cent, 
solution  of  lead  acetate  suffice  for  30  grms.  of  saturation 
mud  containing  not  more  than  4-9  per  cent,  of  lime  ;  it 
the  percentage  of  lime  is  greater,  the  polarisation  will 
be  low,  but  such  a  condition  is  easily  detected,  since  the 
filtrate  will  be  alkaline  to  iihenolphthalein.  Should  such 
a  case  occur,  which  the  author  doubts  very  much,  a 
stronger  solution  of  lead  acetate  (e.g.,  30  per  cent.,  sufficing 
for  an  alkalinity  of  7-3  per  cent.)  could  be  used.  Addition 
of  ammonium  nitrate  and  basic  lead  acetate  to  saturation 
mud  causes  error,  since  the  ammonia  set  free  precipitates 
lead  hydroxide  which  combines  with  the  sugar  ;  use  of 
ammonium  nitrate  alone  may  lead  to  practical  difficulties. 
The  author  has  also  investigated  the  action  of  other  salts 
in  decomposing  the  calcium  sucrate  and  fixing  the  free 
lime  in  saturation  mud  ;  for  this  purpose,  magnesium 
chloride,  nitrate,  or  acetate,  or  aluminium  nitrate  may  bo 
used  (zinc  nitrate  and  acetate,  and  magnesium  sulphate 
are  not  so  satisfactory)  together  with  sufficient  lead 
acetate  or  nitrate  to  form  a  basic  salt.  Basic  lead  acetate 
should  not  be  used  in  conjunction  with  magnesium  or 
zinc  salts,  but  may  be  used  together  with  aluminium 
nitrate  ^and  ])robablv  with  other  aluminium  salts  also). 

— L.  E. 

Molasxes    hinder   [jur    roads].     See   IX. 

Zeolite/I   and   similar   compounds,    their   constitution   and 
technical  imparlance  for  agriculture.     R.  Gains.    See  XV. 

P.iTENTS. 

Sugar,  etc.  ;    Aiiparatu,i  for  boiling .     G.  S.  Baker. 

Pr.    Pat.   392,948,    Aug.    4,    1908.     Under    Int.    Conv., 
June  1,  1908. 

TuE  patent  relates  to  apparatus  of  the  type  in  which  the 
sugar  juice  is  heated,  in  vacuo,  in  a  coil  disposed  in  a. steam- 
heated  chamber,  the  coil  discharging  into  a  reservoir-. 
The  principal  object  of  the  invention  is  the  construction 
of  an  apparatus  which  will  work  continuously,  and  to 
provide  that  the  reduced  pressure  in  the  apparatus  shall 
not  be  destroyed  when  a  part  of  the  apparatus  is  dis- 
connected :  the  apparatus  may  also  be  used  as  a  pressure 
boiler.  An  auxiliary  chamber  is  fixed  to  the  reservoir 
and  is  connected  with  an  exhaust  pump  ;  a  three-way 
tap  allows  connection  to  be  made  between  the  coil  and  the 
reservoir,  or  the  auxiliary  chamber  and  the  pump,  and 
means  are  provided  for  making  an  air-tight  joint  at  the 


discharge  outlet  of  the  chamber.  The  exhaust  pump  is 
always  in  connection  with  the  coil  and  the  reservoir  by 
means  of  a  column  in  which  is  placed  a  condenser,  so  that 
water  and  other  condensed  matters  can  be  readily  removed 

— W.  P.  S. 

Woody  and  vegetable  substance!  ;    Method  for  the  sacchnri- 

fication  of and  the  recovery  of  by-products,  etc.       E. 

Bouchaud-Praceiq.     Er.  Pat.  '393,336,  Oct.  22,  1907. 

The  material,  such  as  woody  matter,  sawdust,  twigs,  etc., 
is  finely  divided  and  heated  with  dilute  sulphuric  acid 
to  a  temperature  of  about  140^  ('.,  the  quantity  of  actutl 
sulphuric  acid  added  being  about  5  per  cent,  of  the  weight 
of  the  material.  The  treatment  iksts  for  from  two  to 
three  hours,  after  which  time  the  acid  liquor  is  removed 
and  the  residue  is  washed  and  dried.  This  residue  is  next 
treated  with  its  own  weight  of  concentrated  sulphuric 
acid  for  24  hours  and  the  solution  is  then  mixed  with 
the  acid  liquor  first  obtained.  The  solution  is  divided  into 
two  parts,  one  of  which  is  used  for  treating  a  fresh  batch 
of  material,  whilst  the  second  is  neutralised  by  the  addition 
of  calcium  carbonate  or  calcium  phosphate  (natural 
phosphate).  The  calcium  sulphate  is  removed  by  filtration, 
and,  if  phosphate  has  been  used,  the  addition  of  a  further 
quantity  of  calcium  carbonate  results  in  the  precipitation 
of  calcitim  phosphate,  which  is  removed.  The  saccharine 
solution  obtained  is  employed  for  the  production  of 
alcohol  or  sugar  (glucose),  whilst  the  calcium  sulphate  is 
converted  into  calcium  sul])hide,  and  the  latter  is  used 
for  the  manufacture  of  sulphur,  sulphurous  acid  or  sulphuric 
acid.  Tlie  calcium  jihosphate  rei'overed  can  also  bo 
utilised.— W.  P.  S. 

Atnorpho phallus  roots  and  tubers  ;    Process  for  rendering 

insoluble  the  mucilaginous  substances  contained  in  . 

Mertens  uud  Co.,  Ges.m.b.H.     Fr.  Pat.  393,426,  Aug.  18, 
1908. 

The  roots  or  tubers  of  amorphophallus  plants  {Arace<x), 
or  the  mucilage  obtained  from  them,  are  treated  with  a 
solution  ot  sodium  hydroxide.  The  liquid  obtained 
coagulates  on  continued  stirring,  and,  if  spread  over  the 
surface  of  fabrics,  forms  a  water-tight  and  air-tight  coating 
on  the  latter.  Alkali  carbonates,  sodium  acetate,  and 
copper-ammonium  sulphate  may  be  used  in  place  of 
sodium  hydroxide. — W.  P.  S. 

Suqar  ;    Product  producing and  its  manufacture  and 

conversion    into    sugar,     (i.    W.    McMullen.     Fr.    Pat. 
393,847,  Sept.  1,  1908. 

See  U.S.  Pat.  898,592  of  1908  ;  this  J..  1908,  1216.— T.F.B. 

"  Bagasse " ;     Treatment    of    .     Eng.    Pat.    20,266. 

See  XIX. 

Paper    and    material    ["  bagasse "]    therefor.     Eng.    Pat. 
20,267.     See  XIX. 


XVII.— BREWING,  WINES,  SPIRITS,  &C. 

Malt ;  Decrease  of  the  idbumin-content  of on  digestion 

at  low  temperatures.     J.  J.  van  He.?t.     Z.  ges.  Brauw., 
1908,  31,  64.')— 647. 

The  results  of  the  experiments  recorded  show  that  whilst 
the  total  amount  of  nitrogen  in  a  malt  solution  (wort), 
which  has  been  obtained  by  digesting  the  malt  for  15  hours 
at  a  temperature  of  17°  t'.,  is  about  twice  as  large  a-s  that  in 
an  undigested  extract,  the  digestion  diminishes  the 
amount  of  albumin  and  xanthine  bases  in  the  solution  by 
approximately  one-half.  The  .saccharified  digested  wort 
also  contains  more  total  nitrogen,  less  alhumin  and 
xanthine  bases,  and  more  ammonia  than  the  saccharified 
undigested  wort. — W.  P.  S. 

IHaslase  and  catalase  ;    Adsorption  of by  colloidal 

protein  and  by  normal  lead  phosphate.  A.  W.  Peters.  J . 
Biolog.  Chem.,  1908,  5,  367—380. 
Two  processes  for  the  isolation  and  purification  of 
diastase  and  catalase  are  desi-ribed.  It  is  possible  to 
])urify  aqueous  extracts  of  enzyme-containing  material 
from    cont.-iminating    protein,    carbohydrates,    and    other 
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matter  by  the  nddition  of  iin  oqiinl  voliiiiu-  of  pun-  aoetoiu". 
An  acetone  exlnut  of  diii'd  germinated  wheat  contained 
oidydiastasi',  Imt  the  ivsiduo  iioii.tes.-HKl  eatalytie  activity. 
Catalase  is  thus  insoluble  in  but  not  destroyed  by  this 
iragent.  In  |iractice  an  eiiual  volume  of  acetone  is  added 
to  ttw  aijueous  eniyme  extract  and  the  mi.xture  warnu'd  at 
4(1'  C.  for  a  short  tiine.  .\  heavy  precipitate  fornu'd  undir 
theso  conditions  will  probably  contain  most  of  the  enzymes. 
.\  II)  |K-r  cent,  sobition  of  |iii-cipitated  Witte  (M-ptoni-  in 
oti  ]K'r  cent,  acetone  mav  Ik-  a)iplied  for  the  adsorption 
of  rtiastase  and  catalase  ironi  liquids,  these  boing  tiraled 
with  an  equal  volume  of  ai-etone  and  10  c.c.  of  the  peptone 
.sus|K'nsion.  The  pivcipitate  containin);  the  adsinlK'd 
enzvme  is  removed  by  dccanlKilinn  or  by  means  of  the 
centrifngt-  and  can  Im'  digested  in  w.iter  when  it  is  desircil 
to  test  the  activity  of  the  adsorlicd  en/.yme.  The  enzyme 
is  eon<entrate<l  by  this  method  but  Ik'couics  associateil 
with  the  )ioi)tone.  .\  lead  phosphate  sus|H'nsion,  madi'  by 
orcxipitating  lead  acetate  with  Kodium  phosphate,  like- 
wise pivcipitales  en/.yuie  from  aqueous  extracts;  it  lia.s 
a  marked  elTe<t  in  loment rating  the  enzyme  in  dilute 
.solutions.  Ix'ad  phosphate  accelerates  diastatie  action. 
Appreiiable  amounts  of  enzyme  can  be  extracted  from 
thB  lead  phosphate  precipitate  with  water  or  oO  per  cent, 
glycerin.  -K.  K.  .\. 

AeriiU  iiifectioH  fin  lireierru:/i\  ;    The  iiciion  of  light  on . 

S.  Armstrong.  .1.  Inst.  Brewing.  19()8.  14,  571—585. 
The  author  desi'ribes  the  ease  of  a  hivwery  in  India,  which 
))roducpd  porter  of  excellent  ipiality,  but  which  cxpt'ri- 
enced.  over  a  long  period  of  years,  great  dithcults  in  bivwing 
pale  ales.  The  ales  almost  invariably  dev<-loped  a 
turbidity  and  suljihuretted  hydrogen  •'stench,"  which 
gradually  worked  oil.  leaving  the  l)eer  Hat  and  sour.  It 
was  ultimately  noticed  that  the  ale  was  of  good  quality 
only  when  the  time  of  bivwing  was  accidentally  so 
adjusted  that  the  W(irt  came  on  the  cooler  after  sunset,  and 
when  this  was  made  a  ivgular  practice  all  the  previous 
trouble  disapjieaivd.  The  author's  explanation  of  this 
idienomenon  is  that  the  lietion  of  light  favoured  the 
development  of  the  spores  of  air-lxirne  wild  yeasts  in 
the  wort  on  the  cooler  and  that  the  abnormal  fermentation 
was  started  by  the.si-  organisms  liefore  the  pitching  yeast 
could  as.sert  its  pirdominanc  e.  The  author  has  larricd 
out  a  number  of  experiments  in  the  laboratory  which  tend 
to  contiriii  the  above  hypothesis.  Working  with  a 
ilarkencd  chamtier  affording  every  opportunity  for  aerial 
infection,  his  e.xiK-riments  led  \\m  to  conclude  that, 
whereas  light  has  no  aition  on  the  development  of 
vegetative  yeasts,  the  desiccated  resting  forms,  which  are 
carried  in  the  air,  cannot  develop  without  the  stimulus 
of  light.  The  .same  rule  apparently  applies  to  some  of  the 
putrefactive  and  acid. forming  bacteria,  but  the  spoirs 
of  mould  fungi,  on  the  other  liand.  readily  develop  in  the 
dark.— .J.  V.  H. 

Fluorides ;     Detection    of in    beer.     J.     Flamnnd. 

Bull.  .Soc.  Chim.  Belg..  liHIS,  22,  451—4.53. 
The  fluoride  is  ]in'cipitated  as  barium  .salt  from  a  litre  of 
lieer  ivndereil  alkaline  by  addition  of  ammonia  and 
ammonium  carbonate.  To  as.si«t  th»  dei>osition  of  the 
barium  fluoride,  an  alkali  sulphate  is  added  to  the  U-er 
iH'fore  addition  of  the  barium  chloride.  The  jirecipitate 
is  collwted,  dried  (unwashe<i).  and  ignited  in  a  platinum 
crucible.  I'lii-e  sulphuric-  ai-id  is  ailded  to  the  i-riicible, 
whiih  is  immediately  i-overed  with  a  pii-ce  of  glass  coaled 
with  imniltiii  wax  through  whicli  lines  have  lieen  rliiiwn. 
The  whole  is  then  jilaced  on  the  water-bath  for  one  hour. 
the  wax  on  the  gla.ss  U-ing  kept  from  melting  by  covering 
till-  up|iersiile  with  Alter  pa|)or  on  which  water  is  constantly 
dripping.  In  this  way  the  presence  of  one  mgrm.  of 
ammonium    fluoride   i-an    W    recognised.    -K.  !,..'<. 

I'.VTENTS,  I 

WiuHe  Ivfuom  of  brevMtiet  and  dittiUeries  ;     I'roreM  to    | 

rj-lract    iientl    from to    render    them    /iiiilahli-    for 

Irciitmrnl  ht/  ami  /iroeeAK  iif  niicoy  </i</»»«^      W.  Hamp- 
ton. Mortlakc.  "   Fiig.   Cat.   13,S11.  .Iilne  3l),   liMtK. 
Saso,  Kiiwdiidt,  brewers'  or  distillers'  waste,  »|H-nt  grains, 
or,   prefer*  hly,   spent  or   w«»t»   hop*,  are   p'aeed   in   the    | 


revolving  cage  or  hop|KT  of  a  i-entrifugul  hydro-exlnietor 
and  fon-ed  on  to  the  interior  surface  of  the  cage  by  revolving 
the  latter.  The  lii^uor  with  the  yeast  in  HUspelisioii 
is  now  fed  continuously  or  intermittingly  into  the  cage. 
The  liquor  which  passes  through  is  fairly  fit-c-  from  yeast 
and  is  suitable  for  tn*4itment  by  a  septic,  bacterial,  or 
|irecipitalioii  jiroeess  of  stowage  dis|H>sal. — T.  H.  1'. 

Woodi/  anil  vegetable  nuhiitoHees  ;    Methotl  for  the  etacclmrifl' 

eMttion    of ntui   the    reeoeeri/    of    bif-prinhirt/i,    tt-c, 

Fr.  I'at.  :»I3.330.     .S.<  X\I. 


XVIII.     FOODS  ;   SANITATION;    WATER 
PURIFICATION,    &    DISINFECTANTS. 

(.1.)— KtitiD.s. 

P.ATBSTS. 

Mitk  (Did    prueiM   of    ninnufaUuring   it.      .1.  .\.   Wiilfing. 

Fr.    Pat.    3!I3.347,  Aug.    li,    lilOS.      I'nder  Int.    Oonv., 

Jan.  27,  MHiH. 
.MlLK-.tLBl'.MIN  is  dissolved  in  a  solution  lontainiiig  (>0 
gnus,  of  sodium  hydroxide  for  each  kilo,  of  the  albumin, 
'fhe  excess  of  .sodium  hytlroxide  is  then  removed  by 
dialysis  or  l>y  neutrali.s:ition,  aiiil  the  solution  is  sterilised. 
This  .solution  is  added  (ocuu's  milk  to  wliii-h  the  reiiuisite 
quantitiesof  i-i-eam,  lactose,  ami  water  have  lieen  previously 
added,  but  the  quantity  of  water  employed  is  ivduec<l 
accoi-ding  to  the  amount  introduced  by  the  solutiuii  uf 
albumin.  Krom  3  to  li  grms.  of  actual  albumin  are  addoU 
to  each  litM-  of  milk.  --W.  1'.  .S. 

Milk  fur   infinite;    .\lrthoil  for   iiiiit:iiig     .      P.   Itergell 

and  J.  A.  Wiilling,  Berlin.     Kng.  Pal.  12,510.  .June  10, 

l!H)8. 

,Sek  Fr.   Pat.  393,347  of  1H08  ;    preceding.— T.  I'".  B. 

(«).— SANITATIOX  ;    WATKR  PURIFK'ATIO.X. 

Typ/ioid  iHtciUttit ;   Kxnmiimtioii  of  attnipleJt  of  raw  Thamut, 

Lie,  and  Xiir  Hiit.r  mittr  fur  the  ijrni:nt<  of  tic . 

.\.  C.  Houston.  .Metropolitan  Water  Board.  (Wrpud 
Reiiort  on  Kesearch  Work,  Oct.,  191)8.  (S*«  also  this 
J.,  1908,  873). 

The  chief  epidemic  ilisease.s  liable  to  be  water-borne  are 
held  to  be  cholera,  typhoid  fever,  and  diarrhoea.  With 
the  objwt  of  dcti-cting  the  presence  ot  the  typhoid  iMK-illns, 
eight  series  of  experiments,  extending  over  a  )«'riiKl  of 
twelve  months,  were  made  with  I5ti  samples  of  raw  river 
water.  The  total  amount  of  water  dealt  with  was 
•29,4IK)  c.c.  containing  a  total  of  135.087.500  bacteria 
capable  of  growing  on  gelatin.  By  cultivation  on  sjiecial 
media.  73"29  colonies  were  isolate<l  as  possible  typhoid 
colonies,  but  on  applying  verilication  tests  the  whole  of 
these  were  e.xi-ludixl  a»  not  those  of  the  typhoid  bacillus. 
These  negative  risults  fur  a  "  s]us  ifu-  dcJinitely  dangerous  " 
|>ollution  fortify  a  favourable  judgment  as  to  ihe  non- 
slHx^iHe  biological  ipiality  of  the  water. — .).  H.  J. 


SterUi^iition  of  liqiild.i  ,     .Ipparatiu  hr  the .      K.  .1. 

Wessels.    Paris.      r..S.    Pat.   900.975.    IXh.    15.    1908. 

.V  yKRTii'AL  cylinder  is  dividiil  into  compartments  hy 
a  series  of  iilatt-s  having  cajiillary  perforations.  Tlie  li>iuid 
to  Im-  st*irili.sed  will  no!  |«k.ss  through  the  la-rforateil  plates 
and  is  maintaint-<l  at  a  delinite  level  in  each  compartment 
by  means  ot  vertical  pipes  down  which  the  lioiiid  overflows 
into  the  next  lower  coin|>artineiit.  The  liquid  which 
overflows  is  received  in  a  cu|)  surrounded  by  a  cylinder 
with  open  ends,  by  which  it  is  deliveri-d  near  the  la-rforaled 
plat4;  of  Ihe  lower  com|iarlmcnt.  Gas  and  liquid  inlets 
and  outlets  are  provided  at  the  top  and  bottom  of  the 
Vertical  cylinder.  The  gas  under  slight  coniprejusion  passes 
throU^M  the  (nrforali-il  plates  continuoiisl)-.  leaving  the 
•ppwktus  at  tbo  lop. — J.  Wi  H- 
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Stwage,    toaste-imter.   etc.  ;    Appuratuji  for  the   extractiim 

of  graiKc  jrom .     fie.s.  f.  Abwiifiseildanmg  ii\.b. H. 

Fr.  Pat.  30.3.172.  Aug.  10,  1908. 
The  apparatus  i,-;  a  kiud  of  tra))  and  consists  of  achaniljiT 
lirovided  witli  a  removable  perforated  cover  ;  two  parti- 
tious  extend  across  the  chamber  but  do  not  reach  to  the 
top  or  bottom,  and  an  inclined  cover  is  placed  over  the 
space  between  these  partitions.  The  sewage,  etc.,  to  be 
freed  from  fat  is  passed  througli  the  perforated  cover  on 
to  the  inclined  jilate.  which  directs  it  into  the  space 
between  the  outer  wall  and  one  of  the  partitions  ;  passing 
imder  the  latter,  the  fatty  matter  rises  and  collects  in  the 
space  between  the  two  partitions,  whilst  the  water  flows 
under  the  second  partition  and  leaves  through  an  oiiening 
at  the  u])per  part  of  the  wall  of  the  chamber.  The  fatty 
matter  is  removed  as  required  by  raising  both  the  covers. 
and  heavy  particles,  separating  from  the  sewage,  are 
collected  iu  a  removable  vessel  contained  in  a  well  at  the 
bottom  of  the  chamber. — W.  P.  S. 

Air:  Com  position  for  purifying  — — .  H.  Ryder  anil 
L.  C  Wilson,  Newark  on  Trent.  U.S.  Pat.  907,180. 
Dec.  -l-l,  1908. 

See  Kng.  Pat.  1079  of  1907  ;   this  J.,  1907,  8.3fi.^T.  F.  P.. 

Stone,  artificial;    Pnp<tration  of /ro»«.   refuse    ashes 

and  im per  pulp.     Ger.  Pat.  204,100.     See  IX. 

Electrode  for  une  in  the  purificalion  of  water,  etc.     Eng.  Pat. 
27,559.     See  KIA. 

Zeoiitcti  and  .similar  compounds,  their  constitution  and 
lechnicalimportance  for  agriculture.     R.  Gans.     See  XX. 

W'a.itc   liquors   of   hrcwerics  and   distilleries  ;    Process   to 

'.rlfacl  i/ca.st  from to  render  them  suitable  for  trcot- 

mi)it  lit/  any  process  of  sewage  disposed.  Eng.  Pat. 
13,811.'    !icc  XVIT. 

(C. )— DISINFECTANTS. 

Pyrclol.  the  active  principle  of  insect  powder  [Pyrethr urn 
flowers].     S.  Sato.     Sec  XX. 

Patent. 

llisinfectunt-i  ;      Manufacture      of .      H.     Schneider, 

Hamburg,  Germany.  Eng.  Pat.  988(),  .May  li.  1908. 
Under  bit.  Conv.,  .May  8,"  1907. 

See  Fr.  Pat.  389,872  of  1908  ;  this  J.,  190S,  1037.— T.  F.  1!. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Mineral  loaiHuij  mahritds  for  piipi  rmiihiuij  :  .Xormul 
chiiracftrs  of  —  .  E.  Belani.  Papier-Fabrikant . 
1908,  6.  2826—2828,  2881—2883,  2941—2945. 

The  author  describes  a  photometric  method  for  the 
estimation  of  the  "  whiteness  "  of  opatjue  minerals,  such 
lis  kaolin,  gypsum.  "  blanc  fixe  "  or  "  satin  white."  suitable 
for  the  surface-coating  of  pajicr.  Tin-  muieral  is  eitlu-r 
itself  cut  into  the  form  of  a  triangular  prisui  or  is  s])read 
on  the  face  of  a  wooden  )irisni.  and  the  amount  of  light 
reflected  from  an  electric  laiup  by  the  face  of  tiie  ))risin 
UU  to  a  movable  photometric  screen  is  measured.  P'i'om 
the  examination  of  a  large  number  of  samples,  the  author 
IB  able  to  put  forward  certain  values  which  he  regards  as 
normal  for  various  (|ualities.  Kaolin. — On  suspending  in 
water  and  passing  through  a  sieve  with  holes  of  01  nun., 
the  best  English  clays,  suitable  for  paper-coating,  should 
leave  no  residue  of  sand  or  mica.  Bohemian  clays  leave 
U'l — 0-4  per  cent,  of  residue  ;  clays  of  fair  quality  for 
loading  in  the  engine  may  leave  2 — 3  per  cent,  of  residue. 
The  loss  of  moisture  at  100°  C.  is  very  variable.  The  author 
has  found  lor  Styrian  clays,  0-8 — 0-9  per  cent.;  for 
Bohemian  clays,  05 — 5  per  cent,  for  the  product  from  one 
pit  and  7-2 — 11-2  for  that  from  another  ;  lie  regards  o  yt-r 
cent,  as  a  normal  maximum  for  Continental  clays.  Engli.^li 
paper-coating  clays  contain  more  moisture,  e.g..  12-()-  19-8 
per  cent.,  but  anything  over  12  must  be  regarded 
S8  unreasonable.     The  loss  on  ignition  of  the  dried  clay 


is  12  per  cent,  on  the  average  ;  there  appears  to  be  a 
connection  between  the  loss  on  ignition  and  the  "  greasy  " 
character  of  the  clay.  Some  comparative  measure  of  the 
plasticity  of  samples  of  clay  is  desirable,  such  as  is  afforded 
by  sinking  a  weight  into  a  paste  of  the  clay  or  by  deter- 
mining the  sedimentation-volume,  the  medium  in  both 
cases  being  50  per  cent,  aqueous  glycerin.  The  yield  of 
clay  in  the  paper  is  about  05  per  cent,  of  the  quantity 
added.  Talc. — This  should  be  as  free  as  possible  from 
mica,  the  glittermg  particles  of  which  may  be  discerned 
by  spreading  a  coat  of  the  mineral  on  a  flat  surface  and 
examining  in  a  double  illumination  from  two  directions. 
The  size  of  the  largest  jiarticles  of  the  talc,  measured  under 
the  microscope,  should  not  exceed  20;i  in  diameter.  The 
moisture  expelled  at  100"  C.  should  not  exceed  a  few  units 
per  cent.  The  loss  on  ignition  was  found  to  be  4-3  per 
cent,  for  Styrian  and  3-7  ])er  cent,  for  Pyreneean  talcs  ; 
4  per  cent,  is  normal.  Tlie  amount  retained  in  the  paper  is 
about  75  per  cent.  ;  in  this  connection  the  qualities  of  low 
specitie  gravity  (l-(i — 1-7)  are  preferable.  Asbestine. — If 
microscopic  examination  show  the  presence  of  other  forms 
than  thill  rodlets.  the  purity  of  the  sample  is  to  be 
suspected.  The  average  length  of  the  particles  is  80/i ; 
the  mineral  should  not  be  ground  too  fine.  The  American 
product  loses  1-3  per  cent,  of  moisture  at  100°  C.  :  the  loss 
on  ignition  ranges  from  5  to  7-4  per  cent.  :  normal,  5-5  per 
cent.  The  amount  retained  in  the  paper  is  about  70  per  cent. 
Gypsum. — The  ground  native  mineral  lius  the  form  of 
plates,  a  ma.ximum  diameter  of  l."j;i  being  normal.  The 
precipitated  mineral  occurs  as  needles,  which  should  not 
be  groimd  too  line.  The  loss  on  ignition  of  the  calcined 
mineral  is  0-5 — 2-0  jier  cent.  :  that  of  the  precipitated  is 
21  per  cent.  The  amount  retained  in  the  paper  is  about 
70  per  cent,  (calculated  as  hydrated  on  anhydrous). 
"  Blanc  fi.re." — The  normal  moisture  in  the  paste  is 
20 — 25  per  cent.  ;  pastes  containing  up  to  50  per  c-eut. 
are  met  with  but  are  not  norma!.  "  SaJiii  white." — The 
normal  paste  contains  34  per  cent,  of  dry  mineral. — J.  F.  1!. 

Hydrocellulose  ;    Formation  of by  means  of  sidphuric 

acid.  (.'.  P.iittner  and  J.  Neuman.  Z.  angew.  Cliein., 
1908,  21,  2009— 2011. 
When  cellulose  is  treated  witli  diluted  silliihiiric  acid,  of 
sp.  gr.  1  ■-153  -  1  o'.i.  a  mixture  is  formed  consisting 
jirobably  of  hydrocellulose  and  oxycellulose  together  with 
unchanged  material.  Under  siiecial  conditions  (using  acid 
of  only  3 — t  per  cent,  strength),  however,  cellulose  hydrates 
are  formed  of  the  general  formula.  (C,jHi,jOji)j-,HoO.  (three 
preparations  were  obtained  in  which  x=2,  3,  and  0). 
Hydrocellulose  of  this  composition,  whether  :r  =  2,  3,  or  U, 
is  a  white,  sandy  iiowder  extremely  resistant  towards 
acids  and  alkalis.  It  is  usually  not  changed  liy  boiling 
with  dilute  sulphuric  acid,  but  further  experiments  are 
ncitessary  in  order  to  ascertain  whether  the  one  stage  of 
hydration  ma_\-  not  be  changed  into  another  by  this  treat- 
ment. It  is  dissolved  by  cold  concentrated  sulphuric 
acid  or  fuming  nitric  acid,  but  it  is  only  coloured  yellow 
on  boiling  with  caustic  potash  or  soda.  It  is  also  soluble 
in  an  ammoniacal  solution  of  copper  oxide.  When  hydro- 
cellulose is  treated  with  acetic  anhydride,  and  concentrated 
sulphuric  acid  added,  a  vigorous  reaction  ensues  and  the 
substance  dissolves.  On  dihition  with  water  an  acetyl  deri- 
vative is  |irccipi!ate«l  in  while  to  blue  opalescent  Hocks. 
Hydrocellulose  is  coloured  blue  with  zinc  chloride-iodine 
reagent  or  iodine  and  potassium  iodide  solution  and  it 
reduces  Fehliug's  solution  and  ammoniacal  silver  nitrate. 
Girard's  statement  that  h.vdrorcllulose  is  readily  oxidised 
even  at  50'  C.  cannot  be  m.'iintained.  for  the  pure  sub.^tanci- 
remains  unchanged  at  100  C.  If,  however,  traces  of 
sulphuric  acid  are  jiresent,  it  is  soon  decomposed  on 
warming. — ,1.  C.  C. 

Patents. 

••  liaga.t.ie"  :     Ttialmeni    of [for    obtaiuintj    jihresl 

T.  J.  Hutchinson.  .Manchester,  and  United  Railway  and 
Trading  Co.,  London.  Eng.  Pat.  20,200.  Sept.  II,  1907. 
■■  Baoasse,"  preferably  in  a  fresh  condition,  is  boiled  for 
about  an  hour  at  a  temperature  not  much  above  1(H(^  C. 
with  a  solution  containing  about  10  jier  cent,  of  sodium 
carbonate  calculated  on  the  air.dry  Weight  of  the  mateiial. 
1    Caustic  soda  or  a  mixture  of  the  two  forms  of  alkali  may 
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bo  used  if  preferred.  The  o|>eration  is  better  performed 
ill  two  stage.-,  biiiliiif;  for  half  an  hour  cath  time  with  a 
portion  of  thr  |iresiribfd  ((uantity  of  alkali,  and  washing 
the  uiateiinl  between  the  two  stages.  The  most  suitable 
form  of  digester  is  one  of  the  "  vomiting  "'  tj|ie.  whitli 
eaiises  the  liquid  to  lloM  through  the  ma^s  in  one  direction 
only  without  disturbing  the  Hbres.  The  jiroduet  of  this 
so-called  "  milil  '  treatment  will  not  yet  have  reached 
the  condition  of  a  "  half-stuff " -.  the  libres  are  not 
separated  one  from  another,  but  the  gummy  and  other 
impurities  of  the  cane  are  converted  into  a  soluble  form 
>o  that  they  can  he  eliminated  by  washing. — .1.  F.  B. 

PiiptT   and    material    llun/or  \"  liaijiiK'<t  "  \  ;    Manujacliiri 

of .     T.    J.    Hutchinson,    .Manchester,  and    United 

Railway  and  Trading  Co..  London,      Kng.  Pat.  2ll."2IJ", 
Sept.  I'l.  I'.IOT. 

The  ]iurilied  "bagasse"  librc.  proihiced  by  the  "mild" 
Irealment  described  in  Eng.  Pat.  2l>.-iliti  of  HHIT  (m'C 
preceding  abstract),  is  subjected  to  a  second  and  preferably 
milder  treatment  of  a  similar  nature,  whereby  Ho — 95 
per  cent,  of  a  paper-making"  half-stuff"  is  obtained  from 
it.  In  this  second  treatment  the  purified  "bagasse" 
fibre  is  boileti  for  about  one  hour  under  atmos])heric 
pressure  with  a  solution  containing  •2■.^ — .")  per  cent,  of 
caustic  soda  on  the  air-dry  weight  of  the  material.  By 
this  treatment  the  libres  arc  sufficiently  reduced  for 
conversion  into  paper  pulp  by  known  methods. — J.  F.  B. 

Briquetlcs  ;   Binding  aijent  for \jrom  sulpliilf-ceHiilose 

!yc«].     Fr.  Par.  3!»2.898.     See  II. 

Dryer  [for  paper,  etc.].     Fr.  Pat.  3il3,lit9.     See  X. 

Celluloid;  Colouring e/ipccially  for  preparing  coloured 

screens  for  photography.     Eng.  Pat.  7629.     See  XXI. 


XX.     FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL  OILS.  &   EXTRACTS. 

Sirycliiiiiii  alkaloid-f.  U.  A  new  method  fur  tin  pn  puralion 
«/  sulphunic  acids.  H.  Leuehs  and  W.  Sdineider. 
Her.,  1!M)«,  41,  4393—4391). 
.StkycH-NINE  was  mixed  with  water  at  5(1"  V..  and  sulphur 
dio.\ide  passed  through  till  the  alkaloid  was  dissolved. 
Powdcri-d  manganese  dio.\ide  was  then  addcil.  and  the 
pa.ssage  of  the  gas  continued.  The  liquid  was  c  ooled  and 
the  crystalline  jireeipitate  removed,  and  rcerv-^tallised 
from  water.  Tlie  substance  thus  produeetl  is  the  sulphonic 
acid  of  strychnine,  (\,H2.,0,-X,S.  It  crystallises  with 
i  moleiules  of  water,  which  are  Tost  on  heating  to  106'  C. 
It  melts  with  decomposition  between  35(r  ('.  and  3liO'  f". 
It  crystallises  from  alcohol  and  dilute  acetic  acid  in  prisms. 
It  is  not  dissolved  by  ■.>()  per  cent.  hydro<hloric  acid,  but 
dissolves  readily  in  e.\cess  of  sodium  larbonate  or  hydro.xide. 
A  neutral  solution  when  cooU-d,  deposits  crystals  of  the 
free  acid.     (Sec  this  J.,  1908,  6-iO.)— F.  Shdn. 

Gheirolinc.  an  alkaloid  containing  gulphnr,  from  wallflower 
seeds.     W.    Schneider.      Ber.,    1908.   41.    446t)~l4T(l. 

The  name  cheirolinc  is  given  to  the  alkaloid  found  in  the 
extract  of  the  seeds  of  the  wallllowcr  {f'hiirantliui  chfiri). 
The  author  finds  the  alkaloid  to  have  thi'  formula, 
CiHir.OjN.iSs,  his  analytical  results  ditfering  from  those 
of  Wagner"  (this  .1.,  UMIH.  138).  Cheirolinc  has  a  neutral 
rea<'tion,  and  is  optically  inactive.  Wlien  crj>tallisecl 
from  ether,  it  forms  handsome  colourless  prisms  uu'lting 
at  47° — m"  ('.,  and  is  moderately  soluble  in  hot  water. 
The  substance  dissolves  in  cold  sodium  hydroxiilc  solution, 
and  the  solution,  when  aciditii-d,  gives  off  sulphuretted 
hydrogen  and  carbon  dioxide.  The  acid  -olutiun  was 
found  to  contain  the  hydrwhloride  of  a  strong  base, 
C4H,,Oo.VS,H(.'l,  which  crystallises  from  absolute  alcohol 
in  colourless.  )irisuiatic  needles  melting  at  145  — 146°  ('. 
The  free  base  is  crystalline  but  very  deliqucsicnt.  ca«ily 
Holuble  in  water,  and  moderately  soluble  in  cold  alcohol. 
It  does  not  reduce  either  Fehling's  solution  or  an  ammoni- 
aral  solution  of  .silver  nitratv.  The  imse  appears  to  be 
a  primary  one:  the  methiixlide.  CjHi^tXjX.SI.  uieltx  at 
183°C.— F.  Sho.v. 


Alkaloids  ;    \rw  melhcnt  for  the  determination  of  by 

means  of  pittassiti m-me re nric  iodide.  («.  Heikel.  Chem,- 
Zeit.,  I9(IS.  32.  1149  ll.Vl.  1162-1163.  1186—1187. 
1212—1213. 

A1.KALUII1.S  in  solution  are  determined  by  adding  e.\eeiH 
of  Mayer's  ivagent  (.V  '2(1  mercuric  chloride  with  potassium 
iodide),  filtering,  and  finding  the  amount  uf  mercuric 
chloride  left  in  the  solution  by  means  of  staiulard  solutions 
of  puta.ssium  cyanide  and  silver  nitrate.  .\  solution  of  the 
alkaloid  is  made  containing  (l-I  grm.  in  10  c.c.  Mayer's 
reagent  it,  then  added  to  10  c.c.  of  the  alkaloid  solution  till 
there  is  an  exiess  of  about  l.')  c.c.  The  liquid  is  diluted 
to  KHI  C.I-.,  shaken  well,  and  filtered.  8(1  c.c,  of  the  filtrate 
being  ivtained.  To  this,  10  c.c.  of  10  |K'r  cent,  ammonia 
aiv  added,  and  10  c.c,  of  .V/2(>  pota.ssitim  lyanidc  solution, 
which  precipitates  all  the  mercury.  'I'he  mi.xturo  \» 
acidified,  or  neutralised,  with  dilute  sulphurii'  acid  and 
.V/20  silver  nitrate  added  till  there  is  a  |)ermaiu'nt  tur- 
bidity. From  this  titration  the  amount  of  nu-rcuric 
chloride  actually  precipitated  by  the  alkaloid  lan  lie 
ast'ertaincti.  The  method  is  sufficiently  accurate  for 
many  ordinary  iiinposes.  It  can  be  used  for  tin'  deter- 
mination of  the  amount  of  alkaloid  in  tablet.s.  pills,  and 
fluid  extracts.  .\  table  is  given,  showing  the  weight  of 
alkaloid  corresponding  to  I  c.c.  of  .V/20  Mayer's 
reagent  and  the  percentage  limits  of  error. — F.  Shun. 

Fi/relol,  the  active  principle  of  insect  powder  [Pi/rethrum 
flowers].     S.  Sato*     Pharm.  Post,  1908,  41.  22. 

PvREToi.,  the  purified  active  iirincijile  of  I'yrethrum 
flowers,  is  an  odourless,  non-volatile,  light  yellow,  clear, 
syrupy,  resinoid  substance  :  when  applied  to  the  tongue 
it  is  tasteless,  but  later  it  has  a  numbing  effect.  It  is 
insoluble  in  water  and  in  dilute  acids;  soluble  in  ether, 
alcohol,  and  light  jietroleum  .spirit.  The  fn'sh  .solutions 
an-  neutral,  but  gradually  Ix'come  acid;  in  a  month,  the 
acid  value  amounts  to  14-2.  and  the  ester  valiu'  to  l.'>4*3. 
Pyretol  is  soluble  in  hot  alkaline  solutions  and  is  re-precipi- 
tated by  aiids.  liul  lo.scs  its  physiological  activity  liy  this 
ti-eatmeut.  It  contains  no  nitrogen.  It  is  extri'inely  toxic 
to  cold-blooded  animals,  but  is  praetically  without  action 
on  warm-blooded  animals. — J.  (.).  B. 

Essentiiil  oils  :    Constituents  of .     Carvenenc,  C'lo'/m. 

and  "  pure  "  Icrpinenc.     F.   W.  Semmler.      Ber.,   1908, 

41,  4474—4479. 
The  author  points  out  that  the  |ihvsical  constants  of 
terpinene  as  obsi-rved  by  Wallach  (this  .J.,  1908.  997  ), 
Harries  (Ber.,  HMIS.  41,  i'oUi),  and  hini.self  (Her.,  1907,  40, 
2968)  do  not  exactly  agree,  more  cs|)ecially  tho.se  relating 
to  the  "  increments  "  of  the  molecular  ri'fraction.  He  has 
therefore  jirepan-d  carvenene  from  carvenone  in  order  to 
determine  its  physical  ciinstants.  Monochlorocarveiiene, 
CioHi,-,t'l.  was  pivpaivd  by  shaking  carvenone  dissolved  in 
liglit  |H-troleum  with  phosphorus  )>entachloride,  the 
temix'iatuiv  heing  kept  low  throughout.  The  substame 
boilsat  9,T  —98  C.  at  10  mm.,  has  the  sp.  gr.  (1-994  at  2(1  ( ' 
and  nn  =  l'ol7tH).  The  chloride  is  easily  converteil  iiii.. 
carvenene.  CioHi^,  by  reduction  with  sodium  and  alcohol. 
The  hydrocarbon  boils  at  61' — >i'.f  C.  at  1(1  mm.,  and  at 
179-,')  — 180-.5-  C.  at  7.'C>  mm.  :  it  has  the  sp.  gr.  (1-844  at 
20-  C,  and  nn=  I -491(1(1,  The  author  does  not  think  that 
carvenene  and  terpinene  are  identical.  He  i-onsiilers  that 
the  "increment  "  in  the  molecular  R-fraction  is  an  indi- 
cation of  conjugate  double  bonds  in  the  ring.— F.  Shu.n. 

Camphor ;     Complete    si/nthcsis    of    — — .     G.     Koinp|«, 
lVr„   I'Mlk.  41,  4470—4474. 

The  fact  that  Walhu  h  has  recently  made  camphor  from 
/i-pinene  (this  J.,  I9(IS,  1 1.1(1)  has  led"  the  author  to  publish 
his  results  on  the  synthesis  of  camphor  from  cam|ihoric 
acid,  liacemic  i-amphoric  acid.  m.  Jit.  202 — 203'  C,  wa» 
converted  into  the  anhyilride,  and  i-eduied  with  sodium 
and  alcohol  to  i--cani)iholide,  Ci^Hnit »»,  melting  at  21 1  -o" — 
212"  C.  (corr.).  This  was  crnyerted  into  cyanocampholic 
acid  by  heating  in  a  sealed  tulie  to  2311  C.  with  potassium 
cyanide.  The  product  was  hydrolysed,  when  r-homo- 
camphoric  acid,  CuHii,()4.  was  produced,  which  melted  at 
231" — 232  (".  (corr.).  The  homocamjihorii-  acid  was 
treated  with  twice  the  ei|uivalent  amount  of  lime,  evajio- 
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rated  to  dryness  with  water,  and  the  residue  subjected  to 
dry  distillation.  The  substance  obtained  was  i)urilied, 
and  identified  as  c-eamphor.i— F.  Sheix. 

M-Siiprarenine ;     Resolution    of    synlhetic inlii    its 

optically-aetitif    components.     F.     Flacher.     Z.     iihvsiol. 
Chem.,  1908,  58,  189—194. 

Synthetic  suprarenine  (adrenaline,  o-dihydroxyphenyl- 
ethanohnethylamine)  is.  aceording  to  Cushny  (Phanii.  J.. 
1908.  (568).  less  active  physiologically  than  the  Uevo- 
rotatory  natural  product,  probably  owing  to  the  dexti-o- 
rotatory  component  being  inactive.  The  author  has 
succeeded  in  resolving  the  synthetic  product  into  its 
o])tica!ly-active  components.  The  sub.stance  was  mois- 
tened with  methyl  alcohol  and  dissolved  in  a  hot  solution 
of  a  molecular  projiortion  of  rf-tartaric  acid  in  methyl 
ali^ohol.  The  alcohol  was  distilled  off  from  the  solution 
in  a  vacuum  at  35° — 40°  C,  and  the  residue  inoculated 
with  a  small  crystal  of  the  acid  dextrotartrate  of  natural 
suprarenine.  in  order  to  induce  crystallisation.  I'hc  crystals 
were  dried  in  a  vacuum,  triturated  with  a  small  quantity 
of  methyl  alcohol,  filtered,  and  the  residual  acid  dextio- 
tartrate  of  /-suprarenine  washed  with  methyl  alcohol,  and 
recrystallised  from  90  per  cent,  ethyl  alcohol  or  95  ))er  cent, 
methyl  alcohol  until  it  melted  at  149"  C.  From  the  mother 
liquor,  the  base  was  separated,  and  tlie  acid  hcvotartrate 
of  (/-suprarenine  prepared  in  a  similar  manner.  The 
optically-active  bases  separated  from  their  acid  tartrates 
both  melted  at  211' — 212°  C.  (uncorr.).  and  yielded  non- 
crystalline oxalates  and  hydrochlorides.  The  laworotatorv 
ba.se  is  identical  with  natural  suprarenine  ;  its  o))tical 
rotation  in  hydrochloric  acid  solution  is  [a]i)=  -  51.4°,  and 
that  of  the  dextrorotatory  base,  [a]D  =  +  51.88°. — A.  S. 

Snjjiareiiinc,  si/nthelic  :    Action  of .     A.   H.   Cusluiv. 

Pharm.  J..  1909.  82,  56—57. 
Thk  author  has  determined  the  physiological  activity  of 
the  synthetic  dextro-  and  lajvo-suprarenine  prepared  by 
Klacher  (see  jjreceding  abstract).  It  was  found  that  the 
la!vo-modification  was  equal  in  power  to  tlie  natural  base, 
and  much  more  active  than  the  de.xtro-modification,  the 
relative  |)0wers  being  about  12  :  1.  The  relative  activity  of 
the  new  commercial  synthetic  product  (/-suprarenine) 
com))ared  with  that  of  tlie  older  commercial  substance 
(dJ-suprarcnine)  was  found  to  be  about  24  :  13.  It  is  noted 
incidentally,  also,  that  /-hyoscyamiue  is  about  14  times 
more  active  ])hysiologieally  than  rf-hj'oscyamine. — A.  S. 

Carbon    suboxide  :     New   method  of   preparimj .     H. 

Staudinger  and   St.    Bereza.       Ber..    1908.   41.   4461— 
4465. 

When  malonyl  chloride  is  heated  with  metallic  oxides 
(especially  silver  oxide),  carbon  subo.xide  is  formed, 
probably  through  intermediate  formation  and  decomjio- 
sition  of  malonic  anhydride.  Acid  chlorides,  i-eacting  on 
silver  malonatc,  also  produce  carbon  suboxide.  Much 
better  yields,  however,  are  given  by  the  reaction  of  zinc 
on  dibromomalonyl  chloride  in  ethereal  solution.  If 
ethyl  acetate  be  used  as  the  solvent,  the  yield  is  •only 
40 — 50  pel-  cent,  of  the  theoretical,  against  80  per  cent,  in 
the  case  of  ether  ;  but  the  suboxide  formed  is  much  more 
easily  separated  from  the  less  volatile  ethyl  acetate  than 
from  ether. — J.  T.  D. 

Hydriodic  acid  ;  Method  for  the  extemporaneous  preparation 
of .     G.    Heikel.     Amer.    J.    Pharm.,     1908.    80, 

581—582. 

A  SOLUTION  of  ferrous  iodide  is  treated  with  a  slight  excess 
of  pure  barium  carbonate,  and  the  mixture  is  boiled  for 
3  to  6  hours,  until  the  addition  of  ammonia  to  a  portion 
of  the  liquid  produces  only  a  slight  precipitate,  which 
does  not  diminish  on  boiling.  The  mixture  is  then  filtered, 
the  filtrate  is  allowed  to  stand  for  a  few  hours,  and  again 
filtered.  It  should  then  be  free  from  iron ;  if  not.  it 
umst  be  boiled  again  with  a  little  barium  carbonate. 
The  solution  of  barium  iodide  is  then  diluted  to  a  definite 
volume,  and  the  amoimt  of  that  salt  determined  in  an 
aliquot  part.  The  exact  equivalent  of  dilute.  10  to 
20  per  cent.,  sulphuric  acid  is  then  added,  to  prci:ipitate 
the  barium.       To  ensure  the  absence  of  barium  a  very 


slight  excess  of  sulphuric  acid  may  be  used.  After 
removing  the  barium  sulphate,  the  hydriodic  acid  solution 
is  concentrated  to  the  desired  strength,  any  iodine  liberated 
during  the  process  being  removed  by  boiling  for  a  few 
minutes  with  a  small  quantity  of  hvpophospliorous  acid. 

—J.  0.  B. 

Hypo  phosphorous   acid  ;     ilethod   for   the   exttmjxjraneouJi 

preparation   of .     (!.    Heikel.     Amer.    J.    Pharm.. 

1908,  80,  583—584. 

The  high  price  of  barium  hypophosphite  renders  it  a 
costly  source  for  the  direct  preparation  of  hypophosphorous 
acid.  The  acid  is  more  economically  obtained  as  follows  : 
Calcium  hypophosphite.  in  solution,  is  precipitated  with 
a  slight  excess  of  ammonium  oxalate  ;  the  calcium  oxalate, 
is  filtered  off,  and  the  filtrate  boiled  with  excess  of  barium 
carbonate  until  all  ammoniacal  odoui'  has  disappeared; 
this  should  be  done  with  strong  solutions,  but  avoiding 
evaporation  to  drj'ness.  The  product  is  treated  with  a 
large  volume  of  water  and  the  precipitate  is  filtered  off. 
The  amount  of  barium  in  the  concentrated  filtrate  is  then 
detevmined.  and  the  calculated  quantity  of  dilute  sul- 
plim'ic  acid,  in  slight  excess,  is  added  to  the  hot  solution. 
The  precipitated  barium  sulphate  is  I'cmoved  by  filtration. 
Hypophosphorous  acid  tlius  obtained  should  be  free  from 
any  trace  of  barium,  and  contain  only  a  trace  of  free 
sulphuric  acid. — J.  O.  B. 

Bismtith    subsalicylate  ;     ilethod    for    the    extemporaneous 

preparation    of .     G.    Heikel.     Amer.    J.    Pharm., 

1908,  80,  584—586. 

1Iet.\lijc  bismutli.  or  the  subnitrate.  is  dissolved  in  the 
smallest  possible  quantity  of  nitric  acid.  Into  this 
solution,  a  solution  of  ammonium  salic3date  is  slowly 
poured,  in  the  proportion  of  3  mols.  of  salicylic  acid  to 
one  e((uivalent  of  bismuth,  both  sohitions  being  kept 
cold.  At  first,  free  salicylic  acid  is  liberated,  and  then 
loosely  combines  with  tlie  bismuth.  Ammonium  salicylate 
is  then  added  until  no  further  precipitation  occurs.  The 
precipitate  is  washed  twice  with  cold  water,  and  boiled 
•with  successive  portions  of  water  until  the  wa.shings  cease 
to  give  an  acid  reaction  with  litmus  paper.  The  salt  is 
then  collected,  and  dried  at  a  low  temperature. — J.  0.  B. 
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Cerium  and  other  rare  elements  , 
in   rocks.     II.   Dittrich. 

Patents. 

Dioxy  phenylethanolamines  [Dihydroxyphenylethanol- 

amines];    Manufacture  of .      0.   Imray.     London. 

From  Farbwerke  vorm.  Meister.  Lucius,  und  Briining. 
H6chst-on-the-Maine.  CJermany.  Eng.  Pat.  9680.  Mav 
4.1908.     (Compare  this  J..  1907.  1028  ;    1908,1177.) 

Bv  treating  dihalogen  derivatives  of  3  : 4-methylenc- 
dioxystyrol  with  phosphorus  pentachloride,  and  decom- 
posing the  products  by  means  of  water,  3  :  4-dihydr- 
oxystyrol-bromohydrin  and  chlorohydrin  are  obtained  and 
these  react  with  primary  amines  or  ammonia  yielding 
3  :  4-dihydroxy phenylethanolamines. — T.  H.  P. 

p-Aminophenylarsinic   acid;     Manufacture   of  homoloijues 

of .     Farbwerke  vorm.  Jleister,  Lucius,  und  Briining, 

Hochst-onthe-Maine.     Germany.     Eng.     Pat.     14,937, 

July  14,   1908.     Under  Int.   Conv..  July  19.   1907. 

The   process   consists   in   heating   the   arsenate   of   o-   or 

m-toluidine   or   /j-xylidine    with   an   excess   of   the    base, 

the   com])ound   obtained   being  amino-o-tolylarsinic  auid, 

CH,.C„H,,(NH.).AsO(OH),[CH:, :  XH,  :  As()(OH),= 
1:2:5],      m.p.      194 — 19.5°.      amino-mtolylarsinic     acid 
[1:3:6|.     m.ii,       18<t.      or      amiuo-//-xvlv!arsinic      acid. 
\H,.C„H„(CH.,),.AsO(OH),[CH;,:CIIj:S;H.:.\s()(Onv^ 
1:4:2:5],  m.p.  21.5°  C— T.  H.  P 

.icyl   derimtires    of   aniinoarylarsinic   acids ;     Frocc'^s    o/ 

makinij  new .     Farbwerke   \orni.    .Meister.   Lucius. 

und  Briining.     Fr.  Pat.  392.S57.  July  31.  1908.      Cnder 

Int.  Conv.,  Aug.  19.  1907. 

New     derivatives     of     arj'larsinic     acids     arc     obtained 

by  the  action   of    cyanic-    acid,   thiocyunic  acid,  or  their 

salts    or   esters  on  aniinoarylarsinic  acids  ;     thus,  by  the 
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Ht'tio»  of  ]>otHji8iuni  cyiiriatr  jiiid  acetic  aeid  ou  /j-anuiin- 
(ihfiivliiisiiiiu  Htiii.  ruibnniiiKi])lK'nvlai»iiiic  acid. 
NH,.'(;O.NH.(:,Hj.AsO,H..  is  foinifd.— T.  F.  B. 

Carboxylic    acid^    of    act/liiiiiiiiopheiiyl-     find    -hJi/lartiinic 

ucids  ;    Fruceis  /or  preixirimj .     Farl)«iTke  vorni. 

MeisUM',     Lucius,    uiul     Biiiiiiiig.     t!pi-.     Pat.     20S.7I7. 
Aug.    15,   VMfl. 

HoMoi.OGUK.s  of  p.acyliimilioplieiij'larsiuic  acids,  wlicn 
oxidised,  aio  coiivciti'd  into  carboxylif  acids  of  ;)-acjl- 
a  v.inoplionyl-  or  ■tolyui'sinir  acids,  wliidi  nre  less  toxic 
in  tlioir  action  than  the  acids  wliicli  contain  no  caiboxyl 
gro\i]i. — T.  F.  H. 

lionii/t  iijtittili  /rum  jjiimnr  ;   J'riptiiiilinii  o/ ,     Clicni. 

Fabr.  auf  .Acticn  vovni.  K.  .Sclu'iini;.     Fr.  Pat.  S'.KJ.ITS. 
.\Hg.  HI.  ltH)S.      I'nder  Int.  Conv..  Aug.  24.  IHl)7. 

I'lNE.VK  is  licated  witli  anhydious  oxalic  aiid  in  llic 
pre.sence  of  ccitain  anliy<lioiis  chlorides.  ca|ialile  of  acting 
as  catalysts,  with  llie  addition  of  a  diluting  agent.  For 
instance.  111(1  parts  of  oil  of  turpentine  are  dissolved  in 
2(HI  |Mits  of  carbon  tetrachloride,  and  the  liiiuid  is  healed 
to  .")tl  t'.  .\n  intimate  mixture  of  ,5(1  parts  of  anhydrous 
o.xalic  acid  and  .">  parts  of  alinninluni  chloride  is  thiii  added 
in  small  portions  at  a  time.  The  mass  is  maintained  at 
a  tcm]>erature  not  exceeding  "(I  C.  for  two  or  three  hours, 
and  the  boruvl  oxalate  is  isolatvnl  in  the  usual  manner. 

^  J.  F.  H. 

('(iiii/ilKir   /ram    till   (if  liir/jiiilhiv  :     Prepiiralioii    nf   — 
A.  .Mayer.      Vv.  Pat.  :i!l3,5t(4.  Aug.  21.  HlO.s. 

TllK  solid  modilicatiou  of  the  |>inene  hydrochloride  obtained 
from  oil  of  turpentine  is  healed  with  the  oxide  of  an 
alkaline-earth  nu'tai.  in  presence  of  excess  of  an  acid  of 
the  fatty  series.  If  an  acid  of  low  molecular  weight  be 
used,  the  <nm|ihene  which  is  at  first  produced  is  esterilied, 
with  till'  formation  of  the  bornyl  and  woboniyl  ester.s  of 
the  acid  employed  ;  these  nnist  then  be  sii]ioniticd.  If 
one  of  the  higher  fatty  acids  lie  used.  eam)ihene  is  the  sole 
)>roduit  of  the  reaction.  The  camphene,  bornecd.  or 
I'.wbonieol  is  then  converted  into  camphor  by  oxidation 
in  the  usual   manner. — J.  F.  B. 

Seandium  or  scuiidium  comixtiiiuh  ;    Prcpariilioii  of 

from     mincrtdn.     K.     J.     .Mover.     Cler.     Pat.     2(I2,,V23, 
.March  Li,  I'Jtm. 

FoK  the  separation  of  scanilinm  from  minerals,  the  residue 
left  after  lixiviating  (he  reaction  product  of  the  usual 
fusion  process,  is  neutrali.sed  with  acid,  anil  ti'cated  with 
Kueh  «  quantity  of  oxalic  acid  or  hydrotluoric  acid  that 
the  scandium  is  precipitated,  whilst  iron  and  numganese 
remain  in  solution.  The  jilecipitated  scandium  oxalate 
may  he  ignited,  the  nsidual  oxide  dissolved  in  hvdroc  Idorii- 
acid,  and  scandium  rcjirccipitated  with  hydrollnoric  acid. 
Kxam]ilc  :  |l"l  kilos,  of  the  residual  oxides  left  after 
lixiviating  llic  reaction  product  from  the  fusion  of 
wolframite  aix'  dissolved  in  2n(l  kilos,  of  crude  hydro- 
ihloric  acid,  and  to  the  liltered  solution  a  concentrated 
solution  of  H(l  kilos,  of  oxalic  acid  is  added.  The  )ire. 
ripitate  is  eollceted  after  24  hours,  washed,  dried,  and 
ignited.  The  residue  is  dis.solved  in  hydrochloric  acid, 
the  solution  neutralised  with  ammonia  or  magnesia, 
and  treated  with  hydrotluoric  aiid  until  the  lii|uid  becouu's 
colonrlesx.  .Vfter  warming,  the  )ir«ipitate  is  collected. 
washed,  and  decomposed  with  concentrated  sulphuric 
acid.  The  soluble  sulphates  air  extracted  with  Wciter, 
and  the  scandium  precipitated  from  the  .solution  by  an 
excess  of  oxalii'  acid.  .\  yield  of  3(KI — 4(Mi  grnis.  of 
s<andium  oxide  of  ilO  -II,")  |>i-r  cent,  purity  is  stated  to  l)e 
obtained. — A.  .S. 

JiUmiilli  Kidl  of  i«iniHiicltiiiie  iiriil  ;    I'lofcaa  for  iirc/mriiig 

lilt    .     (!,    Kichter,     (Jer.    Pat.    2(l2,!l.5,''.,    .April    2S. 

I1MI7. 

Cam  II  M  picraiiuclc  nale  is  deeomposi-d  by  u  soluble, 
incugnnic  bismulh  s>4lt,  in  rnitiiratecl  Hodiiim  chloride 
.<u>liition  :  the  bismuth  ]iaranucleinate  thus  obtained  is 
said  ti  contain  50  |  er  cent,  of  bismuth. — T.  F.  li. 


n-.\'itroln-nzonUrUc     nfid     o-nUruhcnzaiitide     fnnii    u-nUro- 

In- II  zidtloxi nil  :     I'n  piirnlinii    nf .       Kalle    und    C"<J. 

Uer.  Pat.  2(14,477,  Nov.  K).  111(17. 
Althouliii  aldoximes  are  usually  converted  into  nil  riles 
'  only  in  presence  of  dehydrating  agents,  o-nitrolienzald- 
oxiine  is  converted  into  o.nilrobcn/.onitrile  by  heating  in 
dihite  aipieoiis  soluticm  with  dilute  alkalis  {e.g.,  sodium 
earbonate.  borax,  potassium  cyanide,  etc.).  15  kilos,  of 
o-nitrolH-nzaldoxime  an-  boiled  with  (l-ti  kilo,  of  |M)tas«ciuni 
cyanide  and  I.VI  litres  of  wciler  under  a  ccmdenser.  for 
nine  hours  :  on  cooling,  jaire  o-nilroben/.onitrilc  c  ryslidlises 
out.  If  2(1  kilos,  of  the  oxiuu'  arc  boiled  for  nine  hours 
with  !•(>  kilos,  of  crystallised  scidiiim  carbonate  and 
2(1(1  litres  of  water,  o-iiilrobcn/.amide  separates  from  the 
solution  on  cooling. — T.  I'.  H. 

frlitcimi     mill    .^tuition    iiutidf  :     Profi'MS    for    prffjoriiiti    ii 

friislidliin    iloulih-  ciniiiMund  of ,     J.    A.    Wiilliiig. 

(ii'r.    Pal.  2(I4.7(>4.  .Maivh  2!t.   1907.     .Vldition  to  tier. 
I         Pat.  l!Mi.(i(l.->.  .March  l(i.  I!»07  (this,!..  litdX.  471). 

TllK  double  c-c)m)ic>iiud  of  glucose  and  sodium  iodide 
described  in  the  original  palcnl  can  also  1h'  |ircparcd  by 
n.sing,  in  place  of  ethyl  alcohol,  other  indilferent  .solvents, 
such  as  inetliyl  alcohol,  acetone,  ete,— T.  F.  li. 

(lli/riillir  iicid  :    I'rvciM  for  pn  jiariiig hi/  ilirlrnli/lir 

reducliuii  nf  luidic  iieid.  Dents.  (lold-  und  SillHT- 
Seheide  .\nslall  voriii.  Kiissler.  (!er.  Pat.  2(14.7X7, 
Dec,  11.  I!I0:).  Addition  to  Cer.  Pat.  l»4.(i:!H,  IVc.  (i, 
1!  1(13  (.see  I'.S.  Pat.  837,083:    this  J..  1907,  l.")7). 

H viiuociii.oKH'  acid  (2(1  jier  cent.,  or  sp.  gr.  1-1)  can  be 
usi'd  in  place  of  sulphuric  acid  as  electrolyte  for  the 
electrolytic  ivduction  of  oxalic  acid,  carbcni  iH'ing  used 
as  anode  :  otherwise  the  process  is  carried  out  as  in  the 
original    patent. — T.  F.  B. 

Oxalaieg ;     /'rorc^.-*^     for    (lit:    pri: futrolioii    of from 

fornuUis.    Klektrolytische  W'erke  d'os.m.b. H.     Or.  Pat. 

2(i4,8!i.->.  Oct.  14,  ikm. 

FciHM.VTES  aiv  converted  iiilo  oxaiales  by  heating  in  a 
vacuum  at  a  tem|KTatuic  bcjow   3l>ll    ('.  —  .A.  .*<. 

Allophiiiiir  iiriti  xiiii/idol  r,</ir  .■    /Vorcvi.v  for  pri  imriiiy . 

Verein.  Chiniiifabr.  Ziminer  uml  Co.  (!er.  Pat.  2II4.1I22, 
Aug.  31.   1!107. 

I  Thk  santalol  ester  of  allu|ihaiiic  acid,  which  melts  al 
J  l(i2  ('.,  is  tasteless  and  odourless,  ccnd  c  cmtains  about 
72  per  cent.  c)f  sanlalol.  is  obtained  by  any  of  the  usual 
methods  of  making  allophanic  esters,  i  .ij..  by  the  prolonged 
action  of  cyanic  acid  on  santalol  in  presence  of  iK'niine 
or  other  solvent,  or  by  tlie  acticm  of  urea  chloride,  phenol 
carbamate,  or  phenol  allophanate  on  .sant«lol T,  F.  H, 

lindiiHictiir  prr^Mnntioii!*  and  npfmni/n-'i  for  iitt  thiriuf. 
A.  .1.  Houll.  Limdon.  Kroiii  Kadiogen  (les.m.b.H., 
Cliarlottenburg.  tlermanv.  Kng.  Pat.  27,73.">,  Dec.  I(>, 
1007. 

SkbU,S.  Put.  «07,0(i()of  I'.tUS;   IhisJ.,  iltOSt,  4 1 .     T.  K.  H. 

Santalol    Uht-rs     and     iiili  nnidiitti     rompoumU    [mtntidifl 

haltdi.i\  for  nut   tluriin;     Miiiiiifnrliiri    of .      P.   A. 

New  ton.  l/ondon.  From  Farl)enfalir.  vorni.  F.  Bayer 
nnd  tVi.,  KIlHrfeld,  Cierinanv,  Eng.  Pat.  493(1,  March  4, 
1908. 

,Ske  (;<-r.  Pa(s,  2(l2.3.".2  and  203,882:    (his  .1..  IlHis.   1177 
c    and   1223.-T.  F.  U. 

'    Ortho-     nnd     itiira-chlorolicnzniddii/dt  :      I'ruCraH    for    iht 

stfuinUioH  of .     O.    Iniiay.    lx)ndon.      From   Farb- 

werke  vorin.   Mei.stei.   Lucius,  und    lirciniiig,  Hcichst  on 
Maine,  Oermany.      Kng.  Pat.  '.1107.  April  27,  1908. 
SESFr.  Pat.  389.7.".Oo(  I'.HIN  :   this.I.,  19((8,  1041.      T.  F.  I!. 

Cnmp'iol  r/tlrm  ;    Mtinnftirliirt:  of  ,     .\.  Verlov,  PnriSf 

E.  I'rbain  and  .A.  Feige.  (icntilly,  France.  I'.S.  Pat. 
907,428.  Deo.  22,  1'.I08. 

.See  Eng.  Pat.  14,549  of  UH)7  ;  this  J.,  1907,  1295 T.  F.  U. 


Vol.  XXVm.,  No.  2.] 


Cl.  XXI.— photographic  materials  and  processes. 


iqa 


Camphor  ;  Process  of  oxidising  cumjiliol  for  the  makiiuj  o/ 

.     A.  Verlev,  Paris,  and  E.   rrbain  and  A.  Feige. 

Centilly,  Franc-e.     U.S.  Pat.  iXm.lTl,  Dec.  29,  1908. 

Sek  Eng.  Pat.  I4,.5oO  of  I9(l7  :  this  .J.,  1907.  1163.— T.  F.B. 

iJialkijlbarhitaric  a^ids  ;    Process  of  viamtfacliiririg . 

().  Wolfes.  Assignor  to  L.,  E.  A..  \V.,  and  C.  E.  Merck. 

Darmstadt,  Germany.     U.S.  Pats.  907,664  and  907,065, 

Dec.  22.   1908. 
Skb  Qer.  Pat.  170,586 of  1905  ;  (liis.T.,  1906,  909.— T.  F.  B. 

Esters  of  cifclic  tcrpcnc  nlc(du)ls  ;     Process  for  the  nianu- 

fmturr  of  iicid .     i).  Zoitsclicl,  Hamburg,  Germany. 

U.S.  Pat.  907,941,  Dec.  29,  190S. 

,SEEFr.  Pat.  379,430  of  1907  ;  this. I..  19(17,  12.53.— T.F.  B. 

Acelf/lcne  tetrachloride  :    Mil  nil  fact  lire  of .     J.  Voigt, 

Schwanheim  on  Maine,  Assignor  to  Chem.  Fabr.  Gries- 
heim-Elektron,  Frankfort,  (iermanv.  U.S.  Pat.  908,051 
Dec.  29,  1908. 

See  Fr.  Pat.  378,713  of  1907  ;  this  J.,  1907,  1215.— T.  F.  B. 


XXL- PHOTOGRAPHIC      MATERIALS    AND 
PROCESSES. 

Colour     photograph//.     A      iiein     multicolour     grating.     F. 

Limmer.  Z.  angew.  Chem.,  1909,  22,  14. 
The  objection  to  Lumiere's  autochromatic  plate  is  its 
low  degree  of  sensitiveness,  due  to  the  opacity  of  the 
coating.  A  new  three-colour  grating  by  Szczepanik  does 
not  suffer  from  this  defect.  He  makes  use  of  the  ob.ser- 
vation  that  colours  are  able  to  transfer  themselves  from 
one  vehicle  to  another ;  thus,  when  a  collodion  lilm 
coloured  red  with  erythrosin,  is  superimposed  upon  a 
colouiless  gelatin  lilm,  the  dyestvitf  transfers  itself  almost 
completely  from  the  collodion  to  the  gelatin.  In  general, 
it  appears  that  basic  dyestutfs  liave  a  "  preference  "  for 
collodion,  and  acid  dyestuffs  for  gelatin.  Szezepanik 
prepares  three  solutions  of  gelatin  and  colours  them  with 
suitable  dyestuffs,  which  have  a  "  jireference  "'  for  collo- 
dion. The  .solutions  are  evaporated  to  dryness  and  the 
residues  finely  powdered  ;  they  are  mi.xed,  and  the  mixture 
dusted  over  collodion  plates  which  are  still  somewhat  soft. 
The  dyestuffs  wander  from  the  gelatin  powder  in  contact 
with  the  collodion  film,  and  produce  in  the  latter  a  mosaic 
of  minute,  coloured  areas,  which  correspond  to  the 
coloured  starch  grains  of  the  autochromatic  plate.  Tlie 
almost  colourless  gelatin  powder  is  then  washed  away. 
The  Szezepanik  grating  is  much  more  sensitive  to  light 
th.in  the  autochromatic  plate,  and  yields  pictures  of  greater 
brightness  and  brilliancy. — F.  M. 

Development  with  pyrogallol ;   Correction  of  over-  or  iinder- 

e.rposure  in .     A.  and  L.  Lumiere  and  A.  Sevewetz. 

Bull.  Soc.  Frang.  Phot.,  1908,  24,  488—491. 
Thi.s  method  is  based  on  the  variation  of  the  amount  of 
alkali  in  the  developer,  as  well  as  the  time  of  developme/it. 
according  to  the  degree  of  under-  or  over-e.xposure.  The 
following  solutions  are  prepared : — (a).  Pyrogallol,  30 
grms.  ;  sodium  bisulphite  solution  ("commercial"). 
lOc.e.  ;  water,  1000  c.c.  (/)).  Sodium  carbonate,  35  grms. : 
anhydrous  sodium  sulphite,  75  grms.  ;  jmtassium  bromide. 
5  grms.  ;  water,  1000  c.c.  10  c.c.  of  (o),  20  c.c.  of  (6),  and 
90  c.c.  of  water  constitutes  the  normal  developer.  In 
order  to  inciease  the  time  for  the  tirst  appearance  of  the 
image,  only  10  c.c.  of  {li)  are  used  at  first  ;  according  to  the 
time  taken  tor  the  image  to  a]ipear,  also  having  regard  to 
the  rapidity  of  the  plate  u.sed,  further  quantities  of  («) 
or(/))  are  added,  these  quantities  and  the  total  duration 
of  development  being  found  from  a  table  :  the  time  of 
development  for  exposures  varying  between  eight  times 
normal  <u-  one-fourth  normal,  is  (ict  ween  12  and  18  minutes. 

— T.  F.  B. 

Toiiing-fixing  process  after  fixing  [for  photographic  papers]. 
K.  Xamias.  Eders  .(abrbnch,  1908,  72.  Z.  anfcw. 
Chem.,  1909,  22,  28. 

■SisoB  the  instability  of  silver  prints,  toned  in  the  oombined 
bath  nontaining  svdphur,  is  attributed  to  the  presence  of 


silver  thiosulijhate  in  the  bath,  it  is  proposed  to  immerse 
the  prints,  before  toning-Hxing,  in  a  solution  of  thio- 
sulphate,  preferably  containing  boric  acid.^T.  F.  B. 

Prints  on  silver  chlorocitrate  jntpcr,  toned  and  fixed  in  one 

operation  ;    The  alteration  of .     A.  and  L.  Lumiere 

and  A.  Seyewetz.       Bull.  Soc.   Franc.   Phot.     19(»S    24 
481—483.  '       ' 

A  NUMBER  of  prints  on  silver  chlorocitrate  paper,  toned 
and  fi.xed  in  the  combined  bath,  were  kept  in  a  damp  place 
for  seven  years  ;  after  that  time  it  was  found  that  none 
of  the  j)rint.s  toned  and  fixed  in  solutions  containing  gqld 
salts,  whether  in  presence  of  lead  salts  or  not,  had  deterio- 
rated if  they  had  Ijeen  jicrfeetly  waslied  :  prints  toned  in 
solutions  containiug  lead  .salts  alone,  nilhout  gold,  as  well 
as  jirints  which  had  been  insutliciently  washed,  showed 
marked  deterioration.  The  presence  of  lead  in  the  finished 
print  appears  to  have  no  effect  on  the  stability  of  the 
image,  but  the  substitution  of  tin  for  lead  in  the  combined 
bath  gave  unfavourable  results  in  this  respect. T.  F.  B. 

PImtocyanide  and  photothiocyanate.     Liippo-Cramer.    Eders 

Jahrbuch,  1908,  15.  Z.  angew.  Chem.,  1909,  22,  28. 
Silver  photocyanide  and  photothiocyanate  were  obtained 
in  the  same  way  as  the  photohalides,  viz.,  silver  hydrosols 
were  mixe-i  with  hydrosols  of  silver  cyanide  or  thiocyanate, 
and  the  gel  precipitated  by  concentrated  sulphuric  acid  ; 
when  purified  from  free  silver  by  treatment  «-ith  nitric 
acid,  the  photocyanide  was  obtained  as  a  rose-red  and 
the  |)hotothiocyanate  as  a  brick-red  body.  The  former 
soon  became  blue-violet  when  exposed  to  the  Ii<rht.  but 
the  latter  was  very  little  altered — T.  F.  B. 

Patents. 


Cellnloid :     Colouring .    more   cspeci^dhf  for    use    in 

preparing  coloured  screen<i  for  photography.  F.  Lehner, 
Zurich,  Switzerland.  Eng.  Pat.  7<i29,  Ajjril  li,  1908. 
All  the  dyestutt's  hitherto  used  for  colouring  transparent 
celluloid  have  been  soluble  in  strong  alcohol  and  have 
possessed  the  disadvantage  of  allowing  "  spreadinw " 
of  the  colour  beyond  its  own  limits  when  used  for  mufti- 
colour  screens.  According  to  this  invention  certain 
dyestuffs.  which  are  enumerated,  are  used  which  are 
readily  soluble  in  water  but  as  far  as  jjossible  insoluble 
in  al(-ohol.  The  celluloid  is  milled  with  alcohol  diluted 
with  as  much  water  as  possible,  and  the  dyestuffs,  either 
solid  or  in  aqueous  solution,  arc  incorporated  with  the 
plastic  mass.  When  this  is  homogeneous  it  is  reduced  to 
films  which  are  then  dried  very  slowly.  Finally  the 
films  are  softened  by  exposure  to  the  vapour  of  alcohol 
and  the  process  of  rolling  is  completed. — J.  F.  B. 

Celluloid  films  for  photography  ;    Proce.s.^  and  apparatus 

for  apjiying  emulsions  to .    Soc.  Civile  des  Pellicules 

Nouvelles    pom-    CHuematographes    et    autres    usages. 
Fr.  Pat.  393,224,  Oct.  19.  1907. 

A  NiTMBER  of  plates  with  plane  surfaces,  mounted  on 
wheels,  are  joined  together  to  form  an  endless  band,  which 
passes  over  a  vacuum  chamber  containing  water-cooled 
tubes  :  each  plate  is  perforated  with  a  number  of  holes. 
A  band  of  celluloid  is  led  on  to  the  chain  of  plates,  and  is 
given  a  velocity  equal  to  that  of  the  plates  ;  just  after  it 
passes  over  the  vacuum  chamber,  where  it  is  held  in 
close  contact  with  the  [jktes.  a  stream  of  emulsion  is 
made  to  flow  on  to  it;  it  then  passes  beneath  liocds 
containing  cold  water,  and  finally  to  the  drying  apparatus 

— T.  F.  B. 

Photography  of  colours  ;   Trichronudic  screen  for  the . 

Soc.  Anon,  des  Plaques  et  Pa|)icrs  Photographiqucs 
A.  Lumi6re  et  ses  fils.  Fr.  Pat.  393,296,  Oct.  21.  1907, 
A  OLASS  or  other  screen  is  coated  with  a  layer  of  gelatin, 
etc.,  which  is  then  stained  with  one  of  the  colours  to  be 
used  ;  a  series  of  giarallel  lines,  covering  about  one-third 
of  the  surface,  is  now  ruled  in  a  fatty  ink  on  the  gelatin, 
and  the  exposed  dyed  gelatin  decolorised  and  stained  with 
0  second  colour  ;  a  second  sorics  of  lines,  perpendicular 
to  the  first,  and  covering  one-half  of  the  stained  surface 
oxposud,    is    ruled    im    ttui    gelatin    with    ink,    and    th« 
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decolorisation  repeated,  the  remaining  spaces  being 
»tAiiiL-d  witli  the  third  colour.  On  romovin^  tlio  fatty 
ink  by  Wll^hi^t;  with  a  suitiiblc  solvent,  ii  trichroiimtir 
sereen  is  obtained  whii  li  ean  at  once  be  coatwl  with  a 
sensitive  emulsion — T.  V.  It. 

fiilotin  filinn  eotiled  oniither  aide  with  eol/iidion  ;    Prorrxn 

for  pniHiring fur  pholagraphie  and  oilier  ptirpnien. 

().  :\Ioh.     tier.  Pat.  'itM.StiS.  Sept.  8.  liMMi. 

A  SMAl.l.  quontity  {e.g..  one  i>er  cent.)  of  a  neutral  soap, 
in  alcoholic  soUition.  is  addeil  to  the  collodion  and  gelatin 
solution  for  uialiin^  tiliiis  by  applying  successive  coatings 
of  collodion,  gelatin,  and  coUoclion  to  suital)ly  ])reparcd 
paper  or  other  teinjiorary  .support.  The  lilnis  can  lie 
readily  removed  from  the  support,  arc  quite  clear,  do  not 
readily  crack  or  ignite,  and  ean  ea.sily  be  coated  with  a 
sensitive  enuilsion. — T.  V.  15. 

Silver  fall   [pholographir\    eopi/iiig    jKi/wr*.     ('hem.    Fabr. 

auf    .Vtieu.  vorm.    K.    Schering.     tier.    Pat.    'JdS.ST:), 

,lau.  :tl,  IIMKS. 
The  knowii  iirintingout  papers  for  i>ro<lucing  hard 
prints,  made  by  addition  of  ferricyanides,  chromates, 
and  chromic  acid  to  the  silver  salt  emulsion,  are  yellowish 
in  colour,  and  there  is.  therefore,  a  diflicully  in  judging 
the  correct  depth  of  printing.  According  to  the  present 
Invention,  white  papers  giving  harsh  contrasts  are  pro- 
ducid  by  using  vanadic  acid,  vaniwlates.  or  complex 
\anadic  acid  <umpound.s  {.'.'J-,  ])hosphovana<iates)  in 
small  quantities  in  preparing  the  emulsions. — T.  F.  B. 

Silver    photugraphic    /lapcrK.     A.    Zimmermann.    London. 

Krom    ('hem.    Fabr.    auf    Actien,    vorm.     K.    SdicriuL', 

Berlin.     Eng.  Pat.  y275.  April  -'ll,  lit()8. 
See  Ger.  Pat,  203,373  of  190S  ;   jircceding.— T.  F.  B. 

XXU.-EXPLOSIVES,   MATCHES,  &c. 

PolafMium  chlorate ;  Purity  of .    G.  Ponndorf.    .S'<<^Vn. 

CHorales ;" Active" gubtitance in .  H.Kloptitook.  6'reVII. 

Patents. 

Fnciiiim   drying  iipp<irtUm  for  exploeitvs  ;    Sa/eti/  device 

for . "  E,   Passburg.     Ger.   Pat.    204,381.   Feb.   4, 

1908. 
Is  order  to  preserve  tlie  solid  walls  of  the  drying  c  hamber 
in  ca.se  of  an  explosion,  the  doors  of  the  chamber  are  so 
fastened  that  they  will  freely  open  when  cxi)osed  to 
pressure  on  the  inside,  and  one  or  more  walls  of  the 
chamber  or  the  cover  of  the  iliamber  are  held  in  place  by 
springs  which  give  way  when  a  certain  amount  of  pressure 
is  developed  inside  the  chamber. — .\.  S. 

ExploKtve.     O.    von    Schroetter,     Kruppamiihlc,     Upper 
Silesia.     U.S.  Pat.  908,140.  De<-.  29.   1908. 

this  .1..  1907.  893.— T.  F.  H. 


See  Eng.  Pat.  8157  of  1907 


XXIII.— ANALYTICAL    CHEMISTRY. 

Ai'i'.ui.irr.s,  dr. 

Patist. 

Analysis  of  gases  [products  of  conibiiMioii] ;     Apparatus 

jnr   till.    .     .1.    A.    Cahlw.ll.    .Mont. lair.    \..I.      I'.S. 

Pat.  '.MMi.(l87.  Div,  I.").  HKIS. 
The  apiwiratus  comprises  a  measuring  chamber  into  which 
a  charge  of  furnace  gases  is  drawn,  and  absorption  and 
displacement  chambers,  with  means  for  recording  on  a 
card  thi'  a?uount  of  gas  absorbed  or  the  amount  left 
unabsorbe<l.  The  measuring  chamlier  is  conne<ted  to 
each  of  a  number  of  furnaces  in  succession,  and  the  result 
of  the  analysis  is  reconied  on  a  seyiarate  card  for  each 
furnace.  The  rcs'ord  cards  are  carric-d  by  a  movable 
holder  which  automatically  brings  the  next  card  into 
position,  when  the  mea,suring  chamber  is  conncoied  to 
the  next   furnace. — A.  T.  L. 


INORGANIC— QUANTITATI VE. 

Copper  ;    Effect  of on  the  results  of  the  Zimmermann- 

Reinhardt  mrlliud  of  titrating  iron.  K.  Schri'Kler.  '/.. 
affentl.  Chem..  190.><,  14,  477 — tifi. 
MiNi'TE  traces  of  copper  have  the  effect  of  lowering  the 
result  of  titrating  an  iron  ore  ;  larger  quantities  give  too 
high  a  result,  while  intermediate  quantities  may  be 
without  ctTect,  thnnigh  opposite  tendencies  compensating 
one  another.  The  cause  of  the  lowered  results  i.s  "  induced  " 
oxidation  of  the  iron,  partly  by  the  hydrogen  peroxide 
foruu'd  during  the  autoxidation  of  the  <*uprous  compounds, 
partly  by  the  reversible  reaction,  CuCh. +  Fe(-'l2it 
('ut'l  +  Fe(-'l^.  The  speed  of  these  oxidising  reactions 
increases  as  the  acid-couceutration  is  diminished.  A 
coppcriontent  of  not  more  than  0  (11  per  cent,  may  be 
neglecte<i  in  ordinary  work,  but  if  more  copper  than  this 
is  present  it  should  be  removed  before  reducing  and 
titrating  the  iron.  Xo  mati'rial  coiitainintr  copper  should 
be  used  as  a  standard,  and  the  freedom  from  co]>per  of 
all  the  reagents  used,  especially  of  the  stannous  chloride, 
should  be  ascertained. — J.  T.  D, 

Cerium  and  other  rare  elements  ;    Determination  of  , 

I'll  rocilv..  M.  Dittrich.  Ber.,  1908,  41,  4373 — J375, 
Cerium  is  completely  precipitated  from  its  salts  by  oxalic 
acid  or  auimonium  oxalate ;  if,  however,  ferrous  salts 
be  present,  the  precipitate  is  eontauiinated  by  iron.  If 
ferric  salts  be  jiresent  in  considerable  quantity,  no  pre- 
cipitate is  formed  at  first  by  oxalate,  and  only  after 
considerable  excess  has  been  adde<l.  and  the  iron  has  bet-n 
converted  into  the  complex  ferric  oxalate,  docs  further 
addition  of  (>xalate  )>rivipitate  the  cerium.  The  pre- 
cipitate so  formed  is,  however,  ]>ure  an<l  free  from  iron. 
For  0-2  grm.  of  cerium  salt  and  15  c.c.  of  concentrated 
ferric  salt,  at  least  '.'IKI  c.c.  of  saturated  ammonium  oxalate 
solution  must  be  used.  It  is  best  to  precipitate  in  hot 
solution,  as  the  prei'ipitate  is  then  denser  and  better  to 
filter.  It  should  be  washe<l  at  tirst  with  ammonium 
oxalate  solution.  The  allied  nu^tals  can  be  se]iarated 
from  iron  (aluminium  or  chromium)  in  the  same  way  as 
i   cerium J.  T,  D. 

I    StUphur  and  sulphides  (oxidation).     E.  PoUacci,     .SVe  VII. 

'  Tin  in  tin-jilate.     K.  Meyer.     See  X. 

Phosphate  rock:     ('.  F.  Hagedom  and  others.     See  XV. 

OXOA  NIC—Q  UA  LIT  A  TI  VE. 

Petroleum    colour   reaction.     C.    Arragon.     See  III, 

"  Galalith  "  ;  Rrnction  for .     L.  Woltor,     See  XIV. 

Fluorides  in  beer.     J.   Flamand.     See  XVII. 

ORG  A  NIC—QUA  NT  IT  A  TI  VE. 

Paraffin  oil ;  Iodine  value  of .       I,  Dreyfus,      Sec  IIL 

Oils ;  Iodine  ivluc.  L.  E.  Levi  and  E.  V.  Manuel.  See  XTI, 
■     Sugar    in    saturation   mud.     F.   Herles.     See  XVI. 
Alkaloids  :   Determination  of ,    G.   Heikol,     See  XX. 

XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

suicides  of  hydrogen.      P.   Ix'bcau.     Compt.   rciul..    1909, 

148.  43-45, 
The  mixture  of  gases  evolved  on  treating  magnesium 
I  .silicido  with  hydrochloric  ocid  wa.s  submitted  to  a  series 
of  fractionations  by  means  of  liquid  air  (see  MoiK^an  and 
Smiles,  this  J..  1902.  504),  In  this  way  in  addition  to  the 
gaaeous  silicides.  SiH^andSijH,,  small  quantities  of  a  liquid 
and  of  a  solid  silicidc  were  obtained.  Silicoetbanc,  SijH,. 
was  obtained  in  a  nearly  pure  condition  ;  it  boils  at  about 
— TC..  and  is  probably  quite  noninflammable  (spontane- 
ously) in  the  air  when  i)\ire.  The  liquid  silicide  is  probably 
silicoethylene.  SijH, ;  in  contact  with  oxygen  it  bums 
with  a  verv  bright  flame  and  gives  rise  to  violent  explosions. 

—A.  S. 
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Colloidal  Sii-fpenslon-^  ;  Behnviour  of  — —  u'iih  immiscible 
solvents,  VV.  L.  Miller  and  R.  H.  JlcPherson.  J.  of 
Physical  Chem.,  1908,  12,  706—716. 

As  a  rule,  attempts  to  bring  about  the  distribution  of  a 
colloid  between  two  immiscible  solvents  result  in  the 
coagulation  of  the  colloid  (this  J.,  1906,  1177).  A  mixture 
of  chloroform  and  alcohol  (or  acetone),  however,  does  not 
coagulate  the  hydrosol  of  arsenious  sulphide,  although 
no  distribution  is  observed.  If  ether  or  ethyl  acetate,  on 
the  other  hand,  be  substituted  for  chloroform,  di-stribution 
readily  occurs,  whether  the  consolute  liquid  be  alcohol, 
acetone,  or  propyl  alcohol.  For  example,  by  mixing  a  1  per 
cent,  solution  of  arsenious  acid,  ether,  alcohol,  and 
hydrogen  sulpiride  solution,  in  the  order  given,  taking 
somewhat  less  alcohol  than  is  necessary  to  make  a  homo- 
geneous  solution,  and  then  shaking  and  allowing  to  stand, 
two  clear  yellow  layer's  separate,  which  may  remain  for 
days  apparently  michanged.  By  adding  more  ether,  the 
volume  of  the  lower  layer  is  diminished  and  the  concen- 
tration of  the  colloid  in  that  layer  increased.  Colloidal 
antimony  trisulphide  also  becomes  distributed  between  the 
two_  liquid  phases  in  the  system,  water-ether-alcohol, 
but  a  like  phenomenon  hiis  not  been  observed  with  copper 
sulphide. — F.  Sodx. 

Egg-albumin  and  acetic  acid -^i  Physico-chemical  investi- 
gation of  the  interaction  of  .     L.   Zoja.     Z.  Chem. 

Ind.  Kolloide,  1908,  3,  249—269. 

If  acetic  acid  is  added  to  dialysed  albumin  solution, 
the  mixture  gradually  increases  in  consistence  on  standing, 
and  finally  forms  a  transparent  mass  which  can  no  longer 
be  poured  out  of  the  test-tube.  The  presence  of  salts 
increases  the  rapidity  with  which  this  occms.  No  pre- 
cipitate is  formed,  but  mixtures  containing  jnuch  acetic 
acid  become  slightly  opalescent.  On  warming  the  jelly 
dissolves  to  a  perfectly  clear  solution  and  gelatinises  again 
on  standing.  The  viscosity  of  solutions  of  acetic  acid  and 
albumin  increases  with  the  time  ;  after  any  given  length  of 
time  it  increases  with  the  amount  of  acetic  acid  originally 
added,  up  to  a  maximum  of  701  per  cent.  ;  it  then  falls 
to  a  minimum  at  11-22  per  cent,  and  again  rises.  The 
electric  conductivity  of  the  mixtures  is  always  liigher 
than  that  of  the  corresponding  mixture  of  water  and  acetic 
acid  only,  but  the  curves  are  otherwise  analogous.  The 
maximum  amount  of  viscosity  is  only  reached  after  a 
considerable  time,  which  is  never  less  than  IS  to  20  days. 
Formic  acid  has  a  much  more  rapid  and  stronger  effect 
than  acetic  acid,  whilst  with  propionic  acid  the  reverse 
is  the  ease.  The  presence  of  inorganic  salts  increases 
the  rajjidity  of  reaction,  but  the  maximum  viscosity  is 
attained  at  the  same  concentration  as  before.  Acetates 
alone,  without  free  acetic  acid,  do  not  effect  any  increase 
in  the  viscosity  of  albumin  solutioas. — E.  F. 

Copper  albuminate  ;    Acid  and  neutral  .     G.    Bona- 

martini  and   M.   Lombard!.     Z.   physiol.   Chem.,    1908, 
58,  165—174. 

Solutions  of  egg-albumin  were  treated  with  varying 
quantities  of  copper  sulphate  solution,  with  and  without 
addition  of  varying  quantities  of  potassium  hydroxide 
solution,  and  the  precipitates  weighed  and  analysed.  In 
the  absence  of  jwtassium  hydro.xide  the  precipitates 
were  of  practically  constant  composition,  whatever  the 
quantity  of  copper  sulphate  added,  and  contained  copper 
and  the  sulphuric  acid  radical  (SOj)  in  equivalent  propor- 
tions, the  average  composition  of  the  precipitate  being  :  — 
8-07  per  cent,  of  sulphuric  acid  radical  (SOj) ;  .5-20  per 
cent,  of  copper  ;  and  86-67  per  cent,  of  albumin.  The 
amount  of  the  precipitate  decreased'as"  theTtotal  volume 
of  the  reacting  Uquids  increased,'  and  was  practically 
unaffected  by  the  concentration  of  the  copper  sulphate 
when  the  total  volume  was  unaltered.  The  authors 
conclude  that  under  these  conditions'an  "  acid  compound  " 
is  formed,  which  is  considerably  soluble  in" the  liquid,  and 
which  contains  chemically  equivalent'amount.s'of  copper 
and  sulphuric  acid  radical  (SO,)."  When"  increasing 
amounts  of,  potassium  hydroxide  solution  are  added 
to  mixtures  of  albumin  and  copper  sulphate  solutions, 
the  amount  of  precipitate  formed  increases  steadily  up 
to  the  point  at  which  the  supernatant  liquid  is  neutral    i 


in  reaction.  At  the  same  time  the  amouat  of  copper 
in  the  precipitate  progressively  increases  and  the  amount 
of  sulphuric  acid  radical  (SO,)  decreases.  If  potassium 
hydroxide  solution  is  added  until  the  supernatant  liquid 
is  neutral  in  reaction,  and  the  precipitate  is  washed  with 
distilled  water,  in  which  it  is  then  insoluble,  the  resultino 
precipitate  contains  no  sulphate,  and  has  the  com" 
position  :— 31-25  per  cent,  of  copper  ;>!  68-75  per  cent, 
of  albumin.  If  an  excess  of  alkali  is  added  it  is  not  found 
possible  to  filter  and  collect  the  resulting  "precipitates. 
The  authors  consider  the  resulting  insoluble  compoundi 
free  from  sulphate,  to  be  a  "  neutral  salt  "  ;  it  does  tot 
froth  when  shaken  up  with  water,  but  the  acid  salt  causes 
frothing  when  so  treated. — E.  F. 

Peroxydase;     New    artificial    .     E.     de     Stoecklin. 

Comptes    rend.,     1908.    147,     1489-1491.     (See    also 

this  J.,  1908,  185,  474,  772.) 
Tannate  of  iron,  prepared  by  the  interaction  of  tannin  and 
a  ferric  salt,  acts  as  a  peroxydase  capable  of  transfen-int^ 
oxygen  from  hydrogen  pero.xide  to  a  number  of  com^ 
pounds,  most  of  which  resist  the  action  of  all  the 
peroxydases  previously  known.  Thus,  alcohol  is  oxidised 
to  acetaldehyde,  and  a  large  number  of  phenols  and 
phenolic  and  amino-derivatives  readily  undergo  oxidation. 
Contrary  to  what  is  the  case  with  other  peroxydases, 
tawiate  of  iron  acts  most  readily  on  monophenols  andi 
in  general,  on  compounds  containing  only  one  hydroxyl- 
group.  Tliis  peroxydase  usually  j-ields  oxidation  products 
which  resinify,  so  that  its  action  cannot  be  compared 
with  that  of  ferric  sulphate  and  hydrogen  peroxide  ;  in  the 
latter  case,  however,  the  action  seems  to  be  more  vigorous 
than  the  former.  It  is  interesting  to  note  that  this 
peroxydase  attacks  tyrosine,  for  up  to  the  present  the 
peroxydases  have  been  found  capable  of  acting  only  on 
compounds  which  are  also  oxidised  by  oxydases  of  the 
laccase  type  and  not  on  tyrosine,  which  is  only  attacked 
by  the  enzyme  tyrosinase  ;  whether  the  action  of  the  latter 
on  tyrosine  yields  the  same  products  as  that  of  tannate 
of  iron  has  not  been  ascertained. — T.  H.  P. 


Iron  and  Steel  Institute.     The  Andrew  Carnegie  Research 
Scholarship. 

A  Research  Scholarship  or  Scholarships,  founded  by  Mr. 
Andrew  Carnegie,  will  be  awarded  armuaUy,  irrespective  of 
sex  or  nationality,  on  the  recommendation  of  the  Council 
of  the  Iron  and  Steel  Institute.  28,  Victoria  Street,  London, 
S.W.  Candidates,  who  must  be  under  thirty  five  vears  of 
age,  must  apply  on  a  special  form  before  the  "end  of 
February  to  the  Secretary  of  the  Listitute. 

The  object  of  this  scheme  of  Scholarships  is  not  to 
facilitate  ordinary  collegiate  studies,  but  to  enable  students, 
who  have  passed  through  a  college  curriculum  or  have 
been  framed  in  industrial  establishments,  to  conduct 
researches  in  the  metallurgy  of  iron  and  steel  and  allied 
subjects,  with  the  view  of  aiding  its  advance  or  its  appli- 
cation to  industry. 

The  appointment  to  a  Scholarship  shall  be  for  one  year, 
but  the  Council  may  at  their  discretion  renew  the  Scholar- 
ship for  a  further  period. 

The  Patents  and  Designs  Act,  1907. 
American  Letters  Patent  Bevcked.  Times,  ./an.  0.  1909. 
The  Comptroller-General  of  Patents,  Designs,  and  Ti-ado 
Marks  (Sir  Cornelius  Dalton)  has  given  his  decision  in 
an  application  for  the  revocation  of  letters  patent  under 
the  Patents  and  Designs  .Act.  1907.  The  applicants  were 
William  T.  Thomson  and  J  mes  Knox,  and  they  applied 
for  the  revocation  of  letters  patent  \o.  26,.519  of  1896,  on 
the  ground  that  the  patented  article  is  not  manufactured 
to  an  adequate  extent  in  the  United  Kingdom.  The 
prime  object  of  the  invention  ]irotccted  by  the  patent  was 
to  produce  a  lockstitch  sewing  machine  capable  of  o])er- 
ating  at  a  high  speed  upon  cither  thick  or  thin  work. 
It  appeared  from  the  evidence  that  the  machine  as 
imported  hud  been  wholly  nmnufaetured  in  the  United 
States,  but  that  before  it  was  sold  in  this  coimtry  a  few 
parts  -wore  taken  out  and  in  tlicir  place  others  were  sub- 
stituted which  wore  manufactured  here.     The  substituted 
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partji,  howover,  wcro  very  few  in  number,  us  compand 
with  the  other  piitented  parts  of  the  machine.  It  further 
upjwared  from  the  evidemo  that  accessories  not  the  subject 
of  the  (Nitcnt  were  niunufactured  in  this  country,  and  sjld 
in  certain  cases  with  the  uuichiue.  The  nuichine  is  not 
jiatcntcd  in  (Germany,  and  the  applicants  for  the  revoca- 
tion of  the  )>alcut  were  alleged,  in  tl^e  declaration  of  the 
managing  director  of  the  coni|x(ny  who  own  the  patent, 
to  be,  or  to  l)e  about  to  be<*ome,  agents  for  certain  manu- 
facturing tirnis  in  ticrnuinyand  elsewhere  for  whom  they 
desiri-  to  sell  sewing  machines  wliich  are  made  by  such  tirnis 
in  acconlancc  with  the  jMitcnt,  and,  if  at  |)rest^nt  sold  in  the 
I'nitcd  Kingdom,  would  be  an  infringement  of  the  patent. 
In  his  decision,  the  ComptroUer-deneral  .siiid  tlwl 
the  tirst  ([uestioti  wliich  he  had  to  decide  was  whether  the 
patented  article  was  manufactuivd  to  an  adi-([iiate  extent 
in  the  United  Kingdom.  For  the  purjioses  of  this 
question  the  acces,sories  to  the  machine,  uhiih  wen' 
alleged  to  \x'  manufactured  in  this  i-ountry,  must  bo 
disregarded  :  for  it  was  not  suggested  that  any  of  tliem 
formed  ]>art  of  the  invention  protected  by  the  patent. 
It  seemed  to  him  impossible  to  contend  that  the  public 
demand  in  this  country  for  the  patented  article  was 
substantially  met  by  the  manufacture  here  of  a  com- 
paratively small  number  of  substituted  part.s,  which 
were  mere  modifications,  made  to  suit  the  taste  and 
convenience  of  certain  purchasers,  for  which  there  would 
be  no  demand  except  for  the  purpose  of  using  them  as 
jxirts  of  the  entii-e  machine.  The  question  that  next 
arose  was  whether  the  patentees  had  given  satisfactory 
reasons  why  the  patented  article  was  not  manufactured 
to  an  adequate  extent  in  the  United  Kingdom.  The 
company  did  not  themselves  mauufactuit.-  the  machines 
imported  from  the  United  .'States,  but  cm))loycd  for  the 
purpose  a  tirm  there,  whom  they  considered  tiie  l)cst  tool 
manufacturers  in  thi'  world.  It  was  easy  to  imderstand 
that  they  had  found  it  more  convenient  to  continue  to 
em])loy  this  firm,  on  whom  they  felt  they  could  rely,  for 
such  refined  work  as  theirs,  than  to  employ  a  manufacturer 
in  this  country  to  do  it  for  them,  or  to  set  up  factories 
hero  for  the  purpose.  But  their  own  convenience  was 
obviously  of  itself  no  satisfactory  reu.son  within  the 
meaning  of  the  .section  for  not  manufacturing  the  patented 
article  in  the  United  Kingdom.  An  attempt  had  there- 
fore l)een  made  to  show  that  it  was  impossible  to  make 
the  machine  in  this  country.  It  was  very  natural  that 
the  jmtentees  and  their  ciiijjoi/is  should  Ix-Jieve  that  their 
machine  was  a  lietter  one  than  anyone  else  could  ]iioduce, 
and  that  the  American  firm  which  had  done  their  work 
well  for  40  years  were  the  best  tool  manufactui-ers  in  the 
world.  But  it  was  manifest  that  opinions  of  this  kind 
nnist  be  received  with  considerable  hesitation.  ha\ing 
regartl  to  the  high-elas.s  machinery  turne<l  out  in  this 
country  and  on  the  Continent  ;  and  that  even  if  they 
could  be  .substantiated,  they  would  not,  of  themselves, 
affortl  a  sjitisfactory  reason  for  not  manufacttiring  in  tlie 
United  Kingdom.  If  he  were  to  accept  opinions  of  this 
kind  as  a  satisfactory  rea.son  for  failing  to  manufai-ture 
in  this  country,  he  doubted  whether  any  American  patent 
for  machinery  of  yirecision  could  be  revoked  on  the 
application  of  a  (ierman  apjilicant  ;  or  any  Herman  jiatent 
for  similar  machinery  on  the  application  of  an  American 
applicant,  although,  as  a  matter  of  fact,  the  uwichinerv 
might  in  both  ca.ses  very  well  Ix'  munufacturt*d  in  any  one 
of  the  three  countries,  if  the  patentee  wen-  not  in  )Mis.ses- 
sion  of  the  monopoly  of  manufacture.  In  the  ]ire,«cnt 
instance,  the  patentees  evidently  regarileil  with  some 
apprehension  the  im|>ortation  of  the  machine  by  rival 
numufacturers  in  tiermany,  where  it  was  not  ]»itented.  It 
was  said  tliat  if  the  |iatent  were  re*'oke*l  "  the  countrv 
would  be  Hoo<ied  with  (ierman  and  other  Continental 
imitations  of  their  machines."  and  that  the  company  did 
not  want  to  .sec  the  public  )nit  ofl  with  machines  which 
they  were  convinced  werv  very  much  inferior  to  this  one. 
He  doubted  ver\'  much  whether  the  protection  which, 
it  was  suggested,  the  users  of  these  machines  would 
derive  from  the  continuance  of  the  pjrtent  was  quite  the 
kind  of  proteition  whicli  they  thcmst'lves  desired  or 
required,  and  whether  thev  would  ntit  )m-fir  th.it  the 
trade  should  be  freed,  ami  that  tliev  should  have  the 
opportunity  of  testing  the  qualitie"  of    some    of    these 


much-maligned  German  s^^wing  uuichines,  whith  could 
not  be  brought  into  this  country  so  long  as  the  j>atent 
remained  in  force.  The  patent  had  rather  less  than  two 
years  moiv  to  run  in  the  ordinary  coui'se,  and,  according 
to  the  evidence  of  the  managing  director  of  the  conn>any, 
it  woidd  1m'  between  five  and  ten  years  from  the  present 
time  befoiv  the  company  could  l)e  in  a  jmsition  to  make 
the  machine  com]iletely  in  this  country.  (>n  the  other 
hand,  it  ajuK-ared  from  the  evidence  of  Mr.  Knox  that  a 
tJerman  firm  were  able  to  put  a  similar  nuichine  on  the 
market  in  six  months  from  the  time  when  they  started 
to  mak<'  it.  If  the  comiwiny's  evid«'ni-e  was  <'orr<H.'t,  no 
useful  object  would  appaivntly  l»e  gained,  if  he  were  to 
make  an  oixier  revoking  the  patent  after  a  n-asonablo 
interval.  <)n  the  other  han^l,  if  Mr.  Knox's  evidence  was 
correct,  it  was  po.ssible  that  if  he  revoked  the  patent 
forthwith  the  ]»atcnted  article  might  l>e  manufactured 
in  this  country  iK'foi-e  the  time  when  the  ])atent  would 
expire.  The  jiower  to  defer  the  revocation  for  a  reason- 
able interval  was  given  for  the  protection  of  patentees 
who  of  their  own  accoi-d  had  taken  substantial  iireliminary 
.steps  to  compiv  with  the  requirements  of  the  .^ct, 
but  had  not  had  sufficient  time  to  complete  their  works 
and  actually  manufactnrt"  the  patented  article  before 
an  application  was  made  to  revoke  their  jwtent.  Here 
it  ap))eared  that  the  patentees  had  taken  no  steps  what-  J 
ever  with  a  view  to  meeting  the  requirements  of  the  I 
section,  although  more  than  Iti  months  had  elapsed  since  " 

the  passing  of  the  Act.  He  therefore'  ordered,  subject 
to  an  ajijieal  to  the  Court,  that  the  patent  be  revoked 
forthwith,  and  that  the  patentees  pay  to  the  applicants 
in  res]>e<'t  of  the  costs  of  their  application  the  sum  of 
40  guineas. 


New   Books. 

Tecitsolooie  et  A.nai.yse  CHiMigrES  i>e.«!  Hitle.'', 
Graisses*  et  Cikes.  Par  le  Dr.  .J.  LEWKOWiTsrH,  M.A. 
Traduit  du  Manuscrit,  spccialement  ridigi  pour  cette 
Edition  par  IWuteiir,  jiar  Emile  Bontoux.'  Tome  II. 
H.  Uunot  et  E.  I'inat,  Kditeurs,  49,  Quai  des  Grands- 
Augustins,  Paris.      1909.     I'rice  30  frcs. 

The  app<'a ranee  nf  Volume  I.  of  this  work  (French  edition) 
was  noticed  in  this  .lournal.  19(M>.  IdlO.  It  i  ontained 
'AG  l«agcs  of  subject  matter  and  53  illustrations.  Tlie 
present  volume  (Vol.  II.)  brings  uj)  the  contents  to  1416 
pages,  with  10  illustrations  and  a  sheet  of  micr«photo- 
graphic  engravings.  There-  are  two  indexes,  »i':.,  a  botanic 
index,  and  a  /.oologic  index.  Tliis  jiortion  of  the  work 
commences  with  thaptcr  XIII..  which  is  |irinci|ially 
coneenied  with  the  extraction  and  i)re)niration  of  the  raw 
materials  used  in  the  industries  of  the  oil.s,  fat.s,  and  waxes  ; 
it  then  proceeds  to  Chapter  XIV.,  which  is  o<cupied  with 
the  general  technology  of  the  natural  oUs.  fats,  and  waxes, 
thci'  methiHls  of  ]iuritication  and  pre'pa ration,  refining,  and 
examination,  with  a  description  of  the  processes  for 
detecting  and  determining  aaulteratmns.  The  clas-sifica- 
tion  proceeds  as  follows  :  A. — ()n.s  ani>  fats.  (Jlycerides 
I.  Oils,  or  TJyi'iP  fats.  1.  Vegetable  oils,  (i.)  Drying 
oils.  (ii.)  Semi  dryhig    oils.  (iii.)  \on-drving    oils. 

•2.  Animal  oils,  (i.)  Oih  of  marine  animals,  (ii.)  Oils  of 
terrestrial  animals.  II.  F.\TS.  or  solid  ka'ity  B(ii>ie.s. 
1.  Vegetable  fats.  'J.  .\ninial  fats,  (i.)  Drying  fats. 
(ii.)  Semi-drying  fats.  (iii.)  Non-drying  fats.  B. — 
Wa.xes.  I.  l.iipiid  waxes.  II.  iSol id  waxes.  I.  Vegi'tahle 
waxes.     '2.  .\nimal  waxes. 

Die  Stearin  F.vBKtKATiox.  Von  Bfii.A  LArii,  I'li.D. 
Wilhelm  Knapp's  \'erlag,  Halle  a.  S.  1908.  Price 
M.«.4(>. 

8vo  volume,  containing  170  pages  of  subjwt  niatter. 
with  "9  illustrations.  There  is  an  alphabetical  index  of 
authors'  names,  and  one  of  subjwt  matter.  The  subject 
matter  is  claiwified  accoixliug  to  the  following  scheme;- 
I.  Raw  materialn  for  the  stearine  manufacture.  II. 
Preparing  the  raw  materials.  III.  The  manufacture  of 
oleomargarine.     IV.   Kefnm'  fat  or  kitchen  fat.     V.   Hon* 
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fat  or  grease.  VI.  Obtaining  &sh  oils.  ^'II.  Obtaining  fat 
from  animal  carcases.  VIII.  Preparation  of  raw  materials. 
IX.  Working  up  fatty  matters  for  st«arine.  X.  Prepara- 
tion of  fatty  acids.  XI.  Description  of  the  distillation 
apparatus.  XII.  Distillation  under  vacuum,  etc.  XIII. 
Hydraulic  cold  press.  XIV.  Warm  pressing  of  tatty  acids. 
XV.  Selection  of  the  j^resscd  stearine.  X\  1.  The  elaine  : 
Its  filtration,  etc.  X\'II.  .\nalysis  of  fatty  matters. 
Simjile  and  rapid  method  for  determining  the  free  fatty 
acids  in  mixed  fats. 

Introdictios  to  the  Raher  Elements.  By  Philip  E. 
Bbowsing,  Ph.D.  2nd  Edition.  John  Wiley  and 
Sons,  Xew  York,  I'.S.  .\merica.  Price  Si. 50  net. 
Chapman  and  Hall,  Limited,  London.  1908.  Piice 
(is.  6d.  net. 

Svo  Tolume.  containing  206  pages  of  subject  matter,  an 
engraving  representing  the  typical  absorption  spectra  of 
the  rare  earths,  and  an  al])habetical  index.  Commencing 
the  book,  there  is  also  an  index  to  the  literature  of  certain 
of  the  rare  elements.  The  groups  treated  of  in  the  text 
are  the  following  : — I.  The  alkalis.  II.  Beryllium.  III. 
The  radio  metals.  IV.  The  rare  earths.  V.  GalliuuL 
indium,  thallium.  VI.  Titanium,  germanium.  VII. 
Vanadium,  niobium,  tantalum.  VIII.  Molybdenum,  tmig- 
sten.  uranium.  IX.  .Selenium,  tellurium.  X.  The  plati- 
nummetals;  Gold.  XI.  The  rare  gases  of  the  atmosphere. 
Xn.  Technical  applications.  XIII.  Qualitative  separa- 
tion. 

ELEMENT.\Ky  Agricultur.^l  Chejiistry.  a  Haud))ook 
for  Junior  Agricultural  Students  and  Farmers.  By 
Herbert  Ixgle,  B.Sc.  Chas.  Griffin  and  Com))anv. 
Ltd..  Exeter  Street,  Strand,  London,  W.C.  1908.  Price 
4s.  6d. 

S.MALL  8vo  volume,  containing  241  pages  of  subject  matter, 
six  illustration,*,  and  the  alphabetical  index.  The  text  is 
classified  according  to  the  follo«-ing  plan  : — I.  Introduc- 
tion. Outline  of  chemical  theorv.  II.  The  atmospheic. 
III.  The  soil.  IV.  Natural  waters.  V.  The  plant.  \l. 
JIauures.  VU.  Crops.  Vni.  The  animal  body.  IX. 
The  feeding  of  animals.  X.  The  dairy.  XL  Disinfect- 
ants and  antiseptics.  Fungicides.  Insecticides.  Plant 
poisons. 

FtRST   Principles    of   Chemical   Theory.     By    C.    H. 
Mathewsox,    Ph.D..    Instnictor     in     Clieniis"try     and 
Metallography  at  the  Sheffield  Scientific  School  of  Yn\v 
ITniversity.     First  edition.     Jolui  Wilev  and  Sons.  Xew 
York,  I'.S.   America.     1908.     Price   .SI. 00  net.     Cha|i- 
man  and  Hall.  Ltd.,  London.     Price  4s.  6d.  net. 
Svo   volume,    containing    119    pages    of   subject    matter, 
seven  illustrations,  and  alphabetical  index.     The  subject 
matter  receives  the  following  classification  : — I.  Leading 
principles   of   general    inorganic    chemistry.     II.  X^atural 
classification    of    the    elements.     III.  Determination     of 
molecular  weights.     IV.   Determination  of  atomic  weigHs. 
V.  Calculation    of    formulii'.     VI.  Osmotic    pressure    and 
related  phenomena  with  special  reference  to  dilute  aqueous 
solutions  of  acids,  bases,  and  salts.     VII.  The  electrolytic 
dissociation    theory.     VIII.  The    law   of   chemical    n'lass 
action.      IX.  Heterogeneous     equilibrium.      X.  Thermo- 
chemistry. 

Labor.\tory  Note.s  ox  Inutstrial  Water  .\xalysis.  A 
Survey  Course  for  Engineers.  By  Ellen  H.  Richakhs, 
Instructor  in  Sanitary  Cheinistrv,  Massachusetts 
Institute  of  Tecluiology.  First  edition.  John  Wil.v 
and  Sons,  Xew  York."  U.S.  America.  1908.  Pric  c 
50  cents  net.  Chapman  and  Hall,  Ltd.,  London. 
Price  29.  net. 

Svo  volume,  containing  48  jiages  of  subject  matter,  and  an 
alphabetical  index.  The  text  is  planned  as  follows:  — 
Part  I.  (i.)  Introduction.  (ii.)_(vii.)  Laboratory  exercises. 
Part  U.  (i.)  Standard  solutions,  (ii.)  Computation  of 
hypothetical  combinations,  (iii.)  Percentage  composition 
of  salinity  in  variou.s  waters,  (iv.)  Convenient  data  and 
tables,     (v.)  Useful  references. 


TosiNDCSTBiE  Kalender.  1909.  Ersteb  Tell. 
Zweiter  Teu..  Dritter  Tell.  \'erlag  der  Ton- 
industrie-Zeitung.  Berlin.  X.W.  21.  Price  for  all  three 
parts.  .M.  1.50,  without  postage.  Single  parts  M.  1  each. 
Erster  Teil. — This  takes  the  form  of  a  pocket-book,  bound 
in  water-proof  cloth,  with  calendar  and  blank  pages  for 
notes  ;  pencil,  etc.  Its  table  of  contents  refers  to  all 
three  parts,  though  each  part  forms  a  separate  booklet. 
It  contains  besides  the  calendar  and  note  pages,  also  a 
couple  of  pages  of  data  furnished  by  Scger  and  Cramer 
with  respect  to  the  Seger  cones,  and  their  uses,  etc. 
There  is  also  a  sheet  with  the  molecular  weights  of  the 
most  important  substances  for  the  clay  industry,  data 
as  to  saturation  capacity  of  the  atmosphere  for  moisture, 
and  mean  values  of  the  fusion  points  of  Seger  cones. 

Zweilir  Tiil. — This  little  volume  contains  392  pages, 
and  an  alphabetical  index.  There  are  147  illustrations. 
All  data  and  constants  are  furnished  for  the  clay  and 
earthenware  chemist,  as  regards  clays,  fuels,  etc..  also 
as  regards  furnaces,  mills,  and  apparatus  generally, 
directions  and  data  arc  given. 

Drithf  Teil. — This  part  is  an  index  or  guide  to  the 
best  books  and  soiuces  of  information  for  the  clay  worker 
and  chemist.  Classified  lists  are  also  given  of  the  best 
firms  where  materials,  apjiaratus,  and  utensils,  etc.,  can 
be  obtained,  most  likelj-  to  be  useful  to  the  clay  worker, 
potter,  etc. 

Statistical  Tables  relating  to  British  ('olosies. 
Possessions,  .and  Protectorates.  Part  XXXI.,  1906. 
[Cd.  4385.]  Price  Os.  2d. 
This  return,  which  is  prepared  annually  in  the  t'om- 
mercial.  Labom'  and  Statistical  Department  of  the  Board 
of  Trade,  contains  much  statistical  information  in  regard 
to  British  Colonies.  Possessions,  and  Protectorates  supple- 
mentary to  the  figures  published  in  the  '"  Statistical 
.Abstract  for  the  British  Empire  "  and  the  "  Statistical 
Abstract  for  the  Colonies."  The  present  issue,  which 
relates  to  the  year  1900.  contains  statistics  of  the  popu- 
lation, foreign  trade,  shipping,  finances,  agriculture,  and 
other  industries  of  the  various  Colonies,  &c.  Among 
statements  appearing  for  the  first  time  may  be  mentioned 
those  respecting  the  number  and  tonnage  of  vessels 
engaged  in  the  foreign  and  inter-state  trade  of  the 
Australian  Commonwealth  dui'ing  1900,  the  number  and 
tonnage  of  vessels  built  in  the  Commonwealth  in  1900, 
the  value  of  Australian  inter -state  trade  in  1904,1905, 
and  1906,  mineral  statistics  of  the  Orange  River  Colony 
for  each  of  the  years  ended  30th  June,  1904  to  1906, 
shipping  statistics  of  the  Xyasaland  Prote<.'torate  for 
the  year  ended  31st  March,  1907,  statistics  respecting 
industrial  establishments  in  Canada,  &c.,  &c. 

Die  Verwebtung  des  Kalis  in  Industrie  und  Lajsd- 

wirtschaft.     Eine     wirtschaftliche     Studie     in     vier 

Abschnitten.     Von   Dr.   Paul  Krische,  Gottingen  und 

Stassfurt.      Willielm      Knapps      Verlag,    Halle   a.    S. 

1908.     Price  M.5.70. 

Svo  volinue,  containing  181  pages  of  subject  matter  with 

16  illustrations,   and   a   chart.     The  .subdivisions   of  the 

text  are  as  follows  : — 1.  The  most  important  sources  of 

potash.     II.  Development  of  the  pota.sh  industry.      III. 

The   industrial   valuation  of   potash.     IV.  Tlie   manurial 

valuation    of    potash.     V.  The    prospects   of    the  potii-sh 

industry. 

Laboratoriumsbuch       I'i  k       Tinktobial  -  Chemiker. 
Koloristen.  Inoenieure,  um)  Technische  Reisende, 
in     Farbereien,     Druckekeien,     Farben-,     Lack- 
UND  Papiereabrikex.     \'ou  Dr.  Franz  Ebban.     Wil- 
helm  Knaiips  Verlag,  Hallo  a.  S.     1908.      Price  M.5.20. 
This  volume  forms  one  of  the  publisher's  "  LaboratoriumK- 
bilcher  jur  die  chemische  und  verwaiuJte  Industrie,  Bd.  IV.'' 
It  contains  109  pages  of  subject  matter,  with  21  illustra- 
tions.    There  i^   no  alphabetical   index,    but   a  very  full 
and  complete  table  of  contents.      The  subject  matter  is 
classified  a-s  follows  :— 1.  The  laboratories  in  dye-  and  )>rint- 
works.     II.    The    dyeing    laboratories    and   experimental 
dve-houses  of  dve-works.     III.   Conceniing  the  advance- 
ment of    dye-works  chemists    and    eolourists,   and   thoir 
prospects. 


lU 


PATENT  U8T. 


[lu.  30,  1908. 


FiBE  Tests  with  Firk  Kxtinol'ishkrs.     ""  Red  Books  " 

of  the   British   Fire   Prevent ioD  t'ommittee.     No.    128. 

("Red  Book"  No.   128.]     F-dited  by  the  Committee. 

PubliBhod  at  the  officer  of  the  Committee,  1,  Waterloo 

Place.  Pall  -Mall,  London.      I9<18.     Pric«  2s.  6d. 

8vo  pamphlet  in  stout   cardboard  cover   of   red   colour, 

containing  16  pages  of  subject  matter.     The  objects  of  the 

tests  were  to  ascertain   the  effect  of  the  application   of 

water  in  small  vessels,  such  as  buckets,  etc.,  upon  various 

burning  materials  both  in  a  room  and  in  theoiicn.     There 

were     in    this    case    12    tests.       Illastrations    ai-c    given. 

Particulars  arc  given  of  these  experimental  tests.      They 

were  made  in  connection  with  the  employment  of  bucket-s  of 

water,  hand  pumps,  etc.,  as  in  common  use. 

[•'  Red  Book  "  No.  133.]     Price  2s.  6d. 

8vo  pamphlet  similar  to  the  last,  and  containing  24  pages 
of  subject  matter  and  1 1  illustrations.  The  object  of  the 
tests  in  this  case  wa.s  to  ascertain  the  effect  of  the  applica- 
tion of  asbestos  clotlis.  sand,  and  steam  upon  petrol  and 
various  burning  materials,  though  principally  upon  burning 
petrol,  and  more  particularly  under  conditions  met  with 
in  processes  employed  on  the  premises  of  dyers  and 
cleaners. 

Elektrolvtisuhk  Z^hlek.  [.Monographieu  iiber  ange- 
wandte  Klektrochemie  Bd.  XXXI.]  Von  Dr.  Koxrad 
NoRDES.  Wilhelm  Knapps  Verlag,  Halle  a.  S.  JWlS. 
Price  .M.9.00. 

8vo  volume,  containing  161  pages  of  subject  matter  with 
150  illustrations,  and  an  alphabetical  index  of  names, 
followed  by  an  inde.t  of  patents,  German,  English,  and 
American.  The  subject  is  arranged  under  the  following 
classiKcation  : — P.vbt  I.  \.  General  facts  on  galvano- 
meter;, spacialiy  ammeters.  B.  Essential  practical 
conditions,  c.  The  electrochemical  conditions.  Part  II. 
(j).  Copper  voltameter.  (ii.l,  Zinc-  voltameter,  (iii,), 
.Silver  voltameter,  (iv.),  .Mercurv  voltameter,  (v.). 
Water  voltameter.  P.vrt  III.  (i."),  Precipitate  volta- 
meters, (ii.).  Mercury  electrometer,  (iii.),  Hydrogen 
electrometer. 


PateDt    List. 

Where  a  Complete  Specification  accompanies  an  .'Application,  an 
asterisk  is  adlicd.  The  date*  given  arc  (i)  in  the  case  of  .\pplica- 
tions  for  Patents,  the  dates  of  .Application,  and  (il)  in  tlic  rase  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Speciflcalions  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  auij  to  oppositjon 
within  two  months  of  the  said  dates. 


I.— PLANT,    .APPAR.Vns,    AND    .MACHINKin. 
Application'-. 

.Vi.  Iron.     Furnaces  and  kilns.     Jan.    I. 

140.  Ruddle.  Collecting,  handling,  and  storiuL'  liijuors. 
etc.,  by  means  of  oignnic  absorbentw,  for  the  sul>sci|uent 
recovery  of  nitrogenous  and  other  compounds  therefrom. 
Jan.  2. 

370.   Po«ke.      Thcrmo-electrin    pvromcters.     .Ian.  7. 

.<!•".  Srhniatolla.  Furnaces,  kilns.  &i.  |.\ddition  t<j 
No.   lir.8  of   liKIS.l     .Ian.  7. 

Ii.)4.  Cloake.     Heating  apparatus.     .Ian.  11. 

77il.  Briicke.  .Apparatus  for  ilistilling.  cva|>orating. 
heating,  or  cooling  liquids.     Jan.  12. 

S28.  Jone-«.  Perforated  top  cone  kiln  thermometer 
Tan.   13. 

'.•4l>.  De  P.runo-.\u3tin.  .\utomatic  apparatus  for  dis- 
solving.    i.Xddition  to  No.  I>H42  of  1907.)     Jan.   14. 

1151.  Thompson  (Badische  Maschinenfabr.  und  F.iseu- 
gicsserci  vorm.  .Seboltl  und  Neff).  Separating  substances 
of  different  specific  gravities.*     Jan.  1«. 

COMrLETE   SpECinC»TION.S   AcCEPTEr). 

26,.j84  (1907).  Pampe.  Notched  columns  foi  ilistilling 
and  rectifving  purposes.     Jan.   l.{. 


2(),821  (1907).  Flmoi-e  and  Elmore.  Apparatus  for 
.separating  subdiridetl  solids  from  s  li>iuid,  especially 
for  thickening  ore  pulp,  &e.     Jan.   13. 

S069  (lOOS).  .McNeil  cud  McNeil.  Evajwrating  or 
concentrating  apparatus.     .Jan.    13. 

6u2  ( 1008).  .Martin.  Mixing  and  pulverisiitg  apparatus, 
for  liqiiid.s.     Jan.   20. 

"72S  (lilOS).  James  (iSeparatoraktiebolaget  Mimdus). 
Centrifugal  separators.     Jan.  13. 


11.     FLEL.    GAS,    -AND    LIGHT. 
.Apm.k-.vtions. 

71.   Hobiii.     Incandescent  gas   mantles.*     Jan.    1. 

132.  Homsby  and  Sons  (Tuxhani).  Suction  gas  plant.* 
Jan.  2. 

174.  Mayer  and  Fchlmanu.  Removing  carbon  bisul- 
phide from  gases.*     Jan.  4. 

218.  Walton.  JIanufaetuic  of  filaments  for  incandes- 
cent electric  lamp;.     Jan.  4. 

282.  Coolidgc.  Manufacture    of    refractory    electric 

conductors.     H'.S.  Appl..  .'iopt.   23,   1908.]*    Jan.   5. 

321.   Weissnianu.       Illuminating  bodies.*     Jan.  0. 

359.  Potter.  Filaments  for  incandescent  lamps  and 
heating  purposes.     Jan.  7. 

074.  Parker.  Discharging  vertical  retorts  for  the 
destructive  distillation  of  coal.  [.-Addition  to  No.  14, l(io 
of  1908.]    Jan.  14. 

982.  Koppers.     (ias  and  coke  oven  plant.*     Jan.  14. 

Complete  Specificatioks  Accepted. 

829  0908).  Stewart  and  Stewart.  f!as  producers. 
Jau.  20. 

2720  (1!H)S).  Cie.  du  Gaz  de  Lyon.  Treatmciit  of 
gaseous  fuels.     Jan.  20. 

4492  (1 90S!.   Blakclcy.      Producer  gas  iilants.     Jan.  20, 

504  t  (UH)8).  Planchon.  Metallic  lilaments  or  rods  for 
electric  incandescent  Innijis.     Jaiu   20. 

0251  (1908).  Ries.  Quencliing  aud  discharging  coke. 
Jan.   13. 

17.618  (1908).  Ar^sem.  Manufacture  of  refractory  con- 
ductors.    JaiL   13. 

20,686  (19t>S).   Bowmer.      Gas  iirodnwrs.     Jan.  13. 


111. -DKSIKUCnVE    DISTILL.XTKIN.    TAR 
I'ROUCITS,     PETROLEUM,    AND 
MINERAL    WAXES. 
.VpruciTio.N. 
74.   Davies  and   \ivian.        Separation  of  certain  com- 
ponents of  certain  liquid  hydrocarbons.     Jan.  I, 

Complete  Si-ecifkatfons  .Vcfjtep. 

1921  (19*t8).  Baekeland.  Insoluble  condensation  pro- 
ducts of  phenol  and  formaldehyde.     Jan.  13. 

13.t>7j  (1!H)8).  Xoad  and  Townsciul.  Production  of 
volatile  spirit  from  liydrocj\rl)on  oils,  &c.     Jan.   13. 


j   IV.— COLOtRlNt;     MAITERS    AND     DYESTUFFS. 

'  .Applications. 

I  111.  Perkiu.  Manufacture  of  indigo  from  the  indigo 
plant.     Jan.  2. 

339.  Johnson  (Bikdisehc  Anilin  nnd  Sotla  Fabrik). 
.Manufacture  of  colouring  matters  of  the  anthracene 
series.     .Ian.  0. 

657.  Newton  (Bayer  und  Co.).  .Manufacture  of  azo 
dye^tuffs.     Jan.  II. 

Complete  Speciucatiojjs  Acceptbd. 

90  ( I'.KtS).  Johnson  I  Biulische  Anilin  und  SimU  FabriK). 
Manufacture  of  colouring  matters  containing  sulphur. 
Jan.   IJ. 

5484  (1908).  Newton  (Bayer  und  Co.).  Manufacture  of 
trisazo  dvestuffs.     .Jan.   20. 

8.'>30  (i!»08).  Imray  (.Soc.  Chem.  Ind.  in  Basle).  Manu- 
facture of  halogcnised  vat  dyostufls.     Jan.  20. 
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11,878  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  suitable  for 
use  in  the  form  of  their  lakes.     Jan.  20. 

20,714  (190S).  Johnson  (Badische  .Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matter  suitable  for 
use  fe  a  pigment  or  lake.     Jan.  13. 


v.— PRFPARIXG.     KI.EACHIXC.     DYEING. 

PRINTING,   AND   FINISHING   T?:XTILKS,   YARNS, 

AND    FIBRKS. 

ApPLIV/VTIONS. 

lO'J.  Baumann  and  Diesser.  Process  for  obtaining  silk 
fibi'oin,  albumen,  etc.  [Ger.  Appl.  Sept.  Ic.  I90S. 
.Addition  to  No.  2.i,g22  of  1908.1*     .Jan.  4. 

270.  Gassella  und  Co.  Dyeine  union  fabrics.  [Ger. 
Appl.,  Jan.  6,   1908.]*     Jan.  3. 

271.  McNaught.  Machinery  for  scoining  and  washing 
w  ool  and  other  fibrous  materials.     Jan.  o. 

625.  Garscadden  and  Ingram.  Automatic  skein  or 
hank  dyeing  machine.     .Jan.   II. 

COIITLETE   SpeCIFIC.ITIOSS   ACCEPTED. 

27,006  (1907).  Scott.  Degreasing  and  cleaning  fabrics, 
yams,  etc.     .Jan.  13. 

858  (1908).  Dreapar.  Manufacture    of    threads    or 

filaments  from  cellulose.     Jan.  20. 

6970  (1908).  Calico  Printers'  Assoc,  and  Schofield. 
Printing  textile  fabrics.     Jan.  20. 

8!42"(I90S).  Newton  (Bayer  und  Co.).  Printing  with 
the  ijid  of  sulphide  dj'estulTs.     Jan.  13. 

16,659  (1908).  Chaumat.       Indigo  dyeing.     .Jan.   1?.. 

19,310  (1908).  Imray  (Soc.  Cheni.'  Ind.  in  Basle). 
Producing  in  printing  violet  to  lilac  tints  fast  to  washing 
and  light.     Jan.  20. 


VII. -ACIDS,  ALKALIS,    AND    SALTS. 

.ArPLICiTIOK.s. 

52.  Firman  and  Cocksedge.  Apparatus  for  making 
sulphur  and  similar  acids.     Jan.  I. 

146.  Ruddle.     See  under  I. 

351.  Weyer.      Production  of  nitric  acid.*     Jan.  6. 

491.  Poulson.  Manufacture  and  utilisation  of  gelatinous 
silica.     Jan.  8. 

562.  Southern.     Sea  under  IX. 

596.  Williams.  Extraction  of  sulpliur  from  spent 
oxide,  &c.*     Jan.  9. 

612.  Leesc.  Preparation  of  magnesite  in  impalpable 
powder,  and  of  calcined  magnesite  therefrom.*     Jan.  H. 

711.  Herrmann  und  C!o.  Packing  peroxides  of  alkalis. 
[Swiss  Appl.,  Jan.   13.   1908.J*     Jan.   11. 

794.  Bailey  and  Stevenson.  Production  of  borax  from 
native  boron  compounds.*     .Jan.   12. 

1148.  British  Cellulose  Synd.,  and  Mertz.  Production  of 
a  solution  of  ammoniacal  cupric  oxide.*     Jan.  16. 

1150.  Gruner.  Production  of  a  sodium  peroxide  com- 
pound for  washing  and  bleacliing.  [(icr.  Appl.,  Feb.  28, 
1908.]*     Jan.  16. 

COJIPLETE    SpECIFU  ATIONS    ACCEPTED. 

22.434  (1907).  Tucker.  Manufacture  of  inassivo  boron 
carbide.     Jan.  20. 

654  (1908).  Naumann.  Production  of  sal-ammoniacs 
by  decomjjosing  common  salt  with  ammonium  sul])liatc. 
Jan.  1.^. 

726  (1908).  Jacob.     See' under  XI. 

3429  (1908).  Dyes  (Hempel).  Manufacture  of  oxalates. 
Jan.  20. 

19,369(1908).  Eastwick.  Treatment  of  wa.ste  hydrated 
sulphate  of  lime.     Jan.  20. 


Vni.— GLASS,   POTTERY,   AND  ENAMELS. 
Appuc.\tion. 
I    364.  Bousfield.     See  under  IX. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND    CEMENTS. 
Appuc.vtioxs. 

34.  Spoor.       Hvdraulic  cement.     .Jan.   I. 

113.  Fludder  and  Fludder.  Manufacture  of  refractory 
bricks,  furnace  lining,  cement,  &c.     .Jan.   2. 

118.  Stein.  Producing  granulated  slag  from  refuse, 
for  artificial   stone,   &c.      [Ger.    Appl.,   Feb.    27,    1908.J* 


Manufact\ire  of  bricks,  tiles,  pottery. 

Regenerative   gas   kilns   for    makii.g 
Jan.  9. 


Ja;i.   2. 

364.   Bousfield. 
etc.     Jan.  7. 

562.  Southern, 
lime,  cement,  &c. 

710.  Bourne  and  Bourne,     i^ee  under  X. 

Complete  Specifications  Accepted. 

702  (1908).  Von  Seemen.  Manufacture  of  refractory, 
ceramic,  or  abrasive  products  from  bauxite  or  other 
aluminous  earths.     .Jan.  20. 

14.52  (1908).  Castcran.  Manufacture  of  artificial  wood. 
Jan.   13. 

10,110  (1908).  Lake  (H.  Spackmau  Engmeenng  Co.). 
Plastic  compositions.     Jan.  13. 


X— METALS   AND   METALLURGY. 

Applic.vtion.s. 

269.  Crosse.  Extracting  gold  and  silver  from  crushed 
ore  and  ore  slimes.*     Jan.  5. 

274.  Stobio.     Manufacture  of  iron  and  steel.     Jan.  5. 

.530  and  ,531.  De  Ferranti.  Manufacture  of  material  for 
the  blading  of  turbines  and  compressors,  &c.  [Comprised 
in  No.  26.175  of  1907.]*     Jan.  8. 

653.  Hommel.  Rotary  furnaces  for  roastmg  ores,  &c. 
.Jan.   11.  "  ,  , 

710.  Bourne  and  Bomiie.     Substitutes  for  metal,  wood, 

Ac.     Jan.  11. 

713.  Stobie.     Manufacture  of  high  grade  steel  and  iron. 

Jan.   11.  .         I    •       c  •, 

945.  Sulman  and  Durant.  Separation  of  zinc  from  its 
ores  or  compounds.     Jan.  14. 

Complete  Specifications  .Accepted. 

26,821  (1907).  Elmore  and  Elmore.     See  under  T. 

26,829  (1907).  -Awa'.ow.     Sec  nwLr  XI. 

27,282  (1907).  Sinding-Larsen.  Treatment  of  titan- 
iferous  iron  ores.     Jan.  20. 

433  (1908).       Herrenschmidt.  Manufacture        ot 

aluminium.     Jan.  20. 

490  (1908).  Rudge-Whitworth,  Ltd.,  and  Heathcote. 
Treating  iron  or  steel  to  prevent  rust.     Jan.  13. 

701  (1908).  Sulman.  Separation  of  zinc  from  its  ores 
or  compounds.     Jan.  13. 

913  (1908).  Birkeland.  Metallurgical  treatment  or 
smelting  of  ores,  &c.     Jan.  13. 

1761  (1908).  He-skett.  tWtinuous  extraction  of  zinc 
from  its  suljihide.     Jan.  20. 

6029  (1908).  Bismarckhiitte.  Refining  steel  ui  electric 
furnaces.     Jan.  20. 

XI.-ELKCIRO  (HE.MISTRV     AND     ELKCTHO- 
.METALLURGY. 

Al'PLIC.iTIOSS. 

285.  Bingham.     Electric   furnaces.     Jan.    5. 

605.  Siemens  und  Halske  A.-G.  Electrolysis  of  M|ueou8 
saline  solutions.     [Ger.  Appl.,  Jan.  1,5,   190S.1*     Jan.     , 

1136.  Bradley  and  Bickerton.  Electro.ytic  cells. 
Jan.  Ifi. 

Completl  Specieications  Accepted. 

26,829  (1907).  Awalow.     Electrolytic  refining  of  copper. 

Jan.   13.  ,  f     .  f 

726  (1908).  .lacob.  Electrochemical  manufacture  ot 
acetates,  especially  sodium  acetate.     Jan.  20. 

8!)04  (1908).   Bouneau.     Electric  furnaces.     Jan.-". 

13.2,57  (1908).  Helberger.     Electric  furnaces.     Jan.  1.5. 

17,281   (1908).  Imbert.     Electric  furnace-.     Jan,    U. 

23,071  (1908).  British  Thoms.ui-Houston  to.  ((.eiicral 
Electric  Co.).     Electric  furnaces.     Jan.   13. 


u« 
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XII.- FATTY    OILS.    FATS.    WAXKS.    AND   SOAP.S. 

Apitjcwtio.ns. 

■io'i.  I.lovd,  and  Ilnrmcns  Bros,  and  Co.  Mannf;utiiic 
of  soap.     .inn.  li. 

.127.   Proiit.     l.ifjnid  soap.     .Tan.  <i. 

."><ll.   Wolf  and  Bolimc.     Manufnctnrf  of  soap.     .Ian.  S. 

(i!n.   Kjidieiir.     Pniiliration   of  oil.*     .Ian.    II. 

"17.  Holliiigworlh.     Soap  or  soap  conilKnnul.     .'an.  12. 

XIII.-PIG.VKXTS.  PAINTS:    KKSINS.  VAUNTSHIIS: 
IXDIA-HVBBKH,  &(.'. 

(7?.) — TtEsiKs,  Vabkishb;:. 

I  'OMPLETE  SpKClFlC.\'nON   ACCEPTKD. 

Hi..")2«  (I WW).  Piod.  (himiqnes  de  Ci-oi«.sy.  .\!anu- 
.faplurc  of  resinons  .sHbstances.     .Ian.  13. 

(C.) — India-rubber. 

t'oMll.hTE   SpKCIFICATIOXS   AllErTEIl. 

.">Sli8  (I!I(I8).  Dniliani.  Treatment  or  jircpiraliuii  of 
rubber.     .Ian.  i;}. 

2I.-441  (liMlS).  Cockerill.  Treatment  of  india-rubber. 
Jan.  20. 


XIV.— TANMXt;,      I.K.VI'HKH.      HHK.     SIZK.    <V<. 

.Vppi.rations, 

14.    Hoiil;!,ani.      WbatcboMO  snb.stitntr^.     .Tan.   1. 
I'iii.    lianniann  and  Iliosser.     See  iimlir  \ . 
4!I.X    Uicbanlson.     .S'lr    nndir   XIX. 

CoMPl.KTK   SpKCIKIC.^TION    .\ci  KPTKD. 

287  (1!K)8).  Seyewetz  anil  .Mcunier.     Tanning  oi  nianii- 
faeturing  leatlier"     .Ian.  I.'J. 


XVI.-SrOAH.  STAIK  H.  CI  .\1    &<. 

.\PPI.UATICNS. 

4l>,"i.  Sbaw.     Mannfaefnro  of  an;;nr.     Jan.  7. 
1"74.    Dautivbandi.     Production    of    l)eetroot    suear.* 
Jan.    I.";. 


XVII.— imEVVlNXi,  WINKS.  SPIKITS,  &i. 
Appucatiox.s. 

I.'t4.   Kpstein.     Treatment   of  aUuliol.     .Ian.   7. 

47f5.  CriniKhaw      and       Sknrrav.       Hopping        beers. 
Jan.  8. 

.'537.   Ross.     Treat nu-nt    of  beer    anil     like     lieveniBe.s. 
Jan.  .S.  * 

J 1 13.   Hunt.     Maturing  potable  spirits.     Jan.  Id. 

1 1 17.   Havies  and  Stevenson.       'I'reatment  of  brewei-s'    j 
raw  yeas*.     Jan.  10.  ' 

t'olrtPLElE  SpKCU'K  ATIO.VS  .\l  c  KlTKIi. 

2'l..'i8l   (l!t(i7).   Pamiie.     Conocntratinjt    distillpi-s'    wunIi 
tn-  slo)i.     ,Ian.  1:1. 

2ll..'>82  tl!l(l7).   Pamiie.     Sneoharifvinj;  distillers'   mash.    ] 
Jan.    13. 

2li„")S.'}  (11H)7).    Panipe.     Cooking      umiKe     and      other 
cereals.     Jan.  13. 


XVIII. -FOODS;    SAXIT.VnoX.  W.VTER 
PlRIFlC.VriOX  ;      AXI)     DISlXFKfTANTS. 

(.1.)— FoOD-i. 
Appi.KATnjss. 
128.   Woosnam     iWhetham).     Manufaetnre     of     fooil- 
stuffs.     Jan.  2. 

884.  Bakonvi.  Manufacture  of  solid  coffee  extract. 
Jan.   i:t.  ■ 

CoMPl.KTF.    SPKCIITCVTIOX    .XrCKPTEO. 

22.i;t7  '1!MI7V  \icholls.  Apparatus  for  testins:  for 
moi.sturc  in  butler  and  other  substances.     .Ian.  20. 

(/)'.)— Samtation  ;    Watep.  Pi:rific.*tios. 
.Application. 
7r>7    .Moi-se.     Treatment  of  garbage.     Jan.   12. 

Complete  SpErincATioN  .Acckpted. 
&(><>.">  (IWS).   Candy.      Purilieation    of   water   by    'iltra. 
tion.     .Ian.  20. 

XIX.— PAPER.  P.\STEB0.\R1).  Sc. 

.Applications. 
37<i.   I'ailiin    and    Williams.     Manufactnif    of    nonin- 
llaninialilc  icllnloid.      Jan.  7. 

412.  (ioldsmitli.  .Manufactmc  o^a  therniopla.slic  coni- 
ponnil.     .Tan.  7. 

4iC  Richai-dson.  U^ading  agent  or  sizing  ingitMlicnt. 
Jan.  8. 

Co.MPLKTE   SPElTFirATION   AccEITKU. 
8.')S  (I1M18).    Drcaper.     Sw  under  V. 

X\.     KI\K      CHKMK  A1,S.      ALKALOIDS. 
KSSKNTIAI.     OILS.     AND     F.\TH.\CTS. 

.\pPLIt-.VTIOX. 

;tll.  Wclli-onu- and  Pyman.  Man-ifacuux'  of  a  lliera- 
])cuti(  coniponnd.     >lan.  I>. 

CoMPLKTK   SPK(  IFICATIONS   .VccEPTKl). 

27. .'.It  (1!H)7I.  bike  (Lilly  and  Co.).  Preparation  of 
pharmaceutical  ioni|Kinnds.     Jan.  20. 

:i7.5U  (1908).  .Schniitz  nnd  (  11.  .Manufactni-eof  camphor. 
Jan.    13. 

l>4.'i!l  (lltOS).  .lohnson  (Veivin.  Chininfalir.  Zinoner  und 
Co.).     Manufactuiv  of  pharmnctnitical  pioduct>'.     Jan.  2t*. 

XXL-    I'H0T0(;KAPH1C  .MAIKKIALS  AND 
PKOCKSSKS. 

.XPPLlrATIDX.S. 

.'lO,  Duncan.  Pi-eparution  of  plates  or  films  U>i  jircKluc- 
ing  coloured  pictuivs  by  i)hotogra)ihy.     .Tan.    1. 

.)I.  Dunian.  Sensitised  pajKM',  &c..  for  colour  photo, 
graphy.     Jan.  1. 

ti.M.  Heard  and  Boden.  .Sensitive  emulsion  for  coaling 
]ilales.  piijH'r...  fabrics,  &c.     Jan,  II. 

883.  Caster.     Sensili.sed  paper.*     Jan.  13. 

1154.  Weigert-Stemc  and  .Aloore.  Colour  photograimv, 
Jan.    lf>. 


XXll.-   KXPLOSIVES.   M.VRHKS.  \.. 

Co.MPl.KTE   SpEriKIIATION    .AlCEI'Tfcl>. 

ltl..")!«l(l!KlK).    Kudelolf.      Kxplosixes.     Jan.     20. 

XXllL— CKNKRAL   ANALYTICAL    CHKMiSTRV. 

CdMpLKTK   SPK<  IKICATION    .XrcElTKD. 
22.137  (1«07).  Nicholls.     Sec  under  XV11I.4. 
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The  history  of  rotating  electrodes  in  electrolytic  analysis  ' 
has  lately  been  a  .subject  of  much  discussion,  various 
investigators  claiming  to  have  been  the  first  to  use  them. 
A.s  the  result  of  this  discussion  we  may  take  it  that  the 
idea  of  the  use  of  a  rotating  electrode  occurred  to  a  number  ' 
of  different  investigators  at  much  about  the  same  time  ; 
the  results  of  their  investigations  were  first  published  i 
some  time  during  the  year  1903.  (Gooch  and  Medway, 
Amer.  .J.  Sci..  1903,  15,  320;  this  .T.,  1903,  823:  Exner, 
.1.  Amer.  Chem.  Soc,  1903,  25,  896  :  this  J.,  190.3,  1150  ; 
F.  M.  Perkin.  Paper  read  before  tlie  Faradav  Society, 
.June  30.  1903;  Electrochem.  and  itetall..  1903,  3,  22; 
this  .T. .  1903,  1064.)  It  should,  however,  be  mentioned 
that  Klobukow  (.J.  pr.  Chem.,  1886,  33,  473)  was  probably 
the  first  to  point  out  the  advantage  of  stirring  the 
electrolyte  during  the  passage  of  the  current ;  after 
first  trying  rotating  tlie  cathode  and  then  the  anode, 
and  i'ually  agitating  the  electrolyte  while  the  electrodes 
were  kept  stationary,  he  came  to  the  conclusion  that  it 
was  best  to  rotate  the  anode.  He  did  not  publish  any 
results,  however,  and  it  was  left  for  the  above-mentioned 
investigators  to  be  the  first  iu  the  field.  In  1904  further 
results  were  published  by  students  working  in  Classen's 
laboratory  at  .\achen  (.\mberg.  Z.  Elektrocheni.,  1904, 
10,  3S5  and  853;  Fischer  and  Boddaert,  ihid..  1904, 
10,  945).  and  since  that  time  there  have  been  numerous 
publications  dealing  with  the  same  subject,  a  great 
number  of  the  investigations  having  been  carried  out  by 
students  working  under  E.  F.  Smith  of  the  University 
of  Pennsylvania.  Probably  the  most  important  work 
in  this  connection  which  has  been  published  lately  is 
■  that  which  has  been  done  by  Sand  (Trans.  Chem.  Soc. 
1907.  91.  373  ;  1908,  93,  1572  ;  this  J.,  1907,  490  ;  1908, 
963). 

The  apparatus  which  is  used  by  the  different  investi- 
gators varies  considerably  ;  it  may  be  divided  into  the 
following  classes  according  to  whether  the  anode,  cathoiie, 
or  electrolyte  only  is  kept  in  rapid  motion  : — 

1.  Rotating  anode. — (a).  Dish  cathode  and  wire  or  disc 
anode,  (h).  Cylindrical  cathode  and  anode  of  fine  gauze, 
(c).   Mercury  catl-.ode  and  wire  anode. 

2.  liotatinrj  cathode. — la).  Cylindrical  cathode  made  of 
platinum  gauze.  (6).  Cathode  made  of  a  platinum 
crucible,     (r.).   Spiral  wire  cathode. 

3.  Electrodes  ■•itntionary.  electrolyte  stirred. — (a).  Electro- 
lyte stirred  by  meclianical  means,  (b).  Electrolyte 
stirred  by  electro-magnetic  force. 

The  above  classification  is  not  supposed  to  be  complete, 
nor  is  every  type  of  apparatus  dealt  with  ;  it  is  only 
intended  as  a  rough  guide.  We  will  deal  shortly  with 
■each  of  these  classes. 

1.  Rotating  Anode. 

(a).  Dish  cathode  and  wire  or  disc  anode. — Since  one  of 
the  commonest  forms  of  appai'atus  used  with  stationary 
electrodes  consisted  of  a  dish  cathode  and  a  wire  anode, 
it  was  only  natural  that  attempts  should  be  made  to 
utilise  the  same  apparatus  for  the  purpose  of  rapid  electro- 


Fia.  1. 


analysis.  The  diagram 
(Fig.  1)  illustrates  such  an 
apparatus  as  used  to  a 
great  extent  in  the  iabora- 
tories  of  Smith  and  C'lassen. 
Instead  of  the  wire  anode 
a  perforated  disc  anode  may 
be  u.sed.  This  apparatus 
has  been  found  to  give  very 
good  results,  although  our 
limited  experience  of  it  has 
not  been  very  satisfactory, 
except  in  so  far  as  the 
determination  of  copper  is 
concerned.  It  suffers, 
theoretically,  from  the 
disadvantage  that  the 
distribution  of  the  current 
between  the  anode  and 
the  cathode  is  very  un- 
even, and  this  may  have 
led  iliss  Langness  (work- 
ing under  Prof.  Smith) 
to  devise  the  anode 
shown  in  Fig.  2  (.1.  Amer.  Cliem.  Soc,  1907.  39, 
460;    this   J.,    1907.   644;.     Its   shape  conforms  to   that 

of  the  dish  cathode, 
and  in  its  sides  are  ten 
.slits  perpendicular  to 
the  edge.  Free  circula- 
tion of  the  electrolyte 
is  ensured  by  these 
openings,  and  through 
a  circular  opening  in 
the  bottom  of  the  dish. 
The  anode  is  so  ad- 
justed that  it  is  equi- 
distant from  the  sides 
of  the  cathode,  and  the 
electrolyte,  during  the 
rotation  of  the  anode, 
is  all  contained  within 
the  space  bounded  by 
the  cathode  and  the 
outer  surface  of  the 
Fig.  2.  anode;    there    is    none 

within  the  inner  dish.  The  volume  of  electrolyte 
does  not  exceed  60  c.c,  and  when  the  electrodes  are 
properly  adjusted  there  is  no  splashing  and  no  loss  of 
electrolvte.  With  this  apparatus  0-4884  grra.  of  copper 
could  be  deposited  (quantitatively)  in  3  mu\utcs,  usmg 
10 — 15  amps,  and  8  volts. 

(6).   Cylindrical  cathode  and  anode  of  wire  gauze.— Ihe 
best  apparatus  of  this  kind  is  that  due  to  Sand.       Ihe 
Fig.  3a.  Fig.  36.  Fia.  3c. 


r.5 


Fig.  3(7.— Outer  electroae.  FlO.  3!).— Glass  tube. 
Fig.  3c.— Inner  electrodo  with  part  of  gauze 
removed. 

FlO.  3. 
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complete  apparatus,  as  well  as  the  parts,  is  shown  in 
Figs.    3    and    4.     The    cater    electrode    (la)    eoinpletcly 
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rio.  4.— .\,  Clamp  to  crip  outer  electrode.  B.  Cliuok  to  crip  inner 
electrode.  C.  (Mass  tube  mtatinK  in  gliiss  tube  D.  K,  l)il 
trap  rm  C.  I'',  Tliick  rubber  tube.  G.  AmalKani.ited  copper 
wire  dippins  into  nurcur>-  contained  in  C  and  I".  H.  Cord 
made  of  violin  string.    1,  Pulley  made  of  rubber  tube. 

Fid.   4. 

surrounds  the  inner  rotating  electrode  (Ic)  on  all  sides 
except  the  bottom,  the  two  being  kept  in  position  rela- 
tively to  each  other  by  means  of  the  glass  tube  (lb) 
which  is  slipix>d  through  the  collar,  .A.  and  the  ring,  B, 
of  the  outer  electrode.  It  is  gripped  firmly  by  the  former, 
but  pas.ses  loosely  through  tlic  latter.  The  hollow 
platinuni-iridium  stem,  A.  of  the  inner  electiode  is  passed 
through  the  glass  tube,  in  which  it  rotates  freely.  The 
inner  electrode  is  designed  to  produce  a  maximum  "amount 
of  rotation  of  the  liquid,  and  for  this  purpose  has  a 
vertical  partition,  P.  The  gauze  of  the  outer  electrode 
almost  completely  stops  the  rotation  of  the  liquid  While 
the  electrolyte  is  therefore  rapidly  ejected  from  the 
centre  of  the  inner  electrode  by  centrifugal  force  it  is 
continually  replaced  by  liquid  drawn  in  from  tlio  top  and 
bottom.  As  the  outer  electrode  surroinids  the  inner 
completely,  the  lines  of  flow  of  the  current  are  contained 
between  the  two,  and  even  when  strong  currents  are 
employed  the  potential  of  the  electrolyte  anywhere 
outside  the  outer  electrode  is  practically"  the  same  a.s 
that  of  the  layer  of  liquid  in  immediate  contact  with  it. 
The  space  between  the  two  electrodes  is  about  ,3  mm. 
Fig.  4  illustrates  the  manner  in  which  the  electrical 
connections  are  made,  that  to  the  anode,  which  is  fivstened 
in  the  chuck,  B,  being  made  by  means  of  mercury  con- 
tained in  the  gla-ss  and  rubber  tubes,  ('  and  F.  For 
details  as  to  dimensions,  etc.,  reference  must  be  made 
to  the  original  jmper  {lor.  ril.).  'I'his  apparatus  has  been 
designed  with  a  view  to  carrying  o\it  .separations  by  the 
method  of  graded  potential",  and  it  has  shown  "itself 
eminently  adapted  for  that  purpose,  althoueh  it  seems 
to  the  authors  to  be  unneces.sarilv  complicateiL  In  his 
last  pai>er  (Trans.  Cliem.  Soc,  lii08,  93,  1572  ;  this  J., 
1008,  '.I(i3)  Sand  gives  a  description  of  the  quantitative 
estimation  and  .separation  of  antimony  and  tin.  The 
method  used  for  the  estimation  of  antimony  is  a  very 
great  step  forward,  since  in  all  ])revious  methods,  with 
perhaps  one  exception,  (Scheen.  Z.  Klcktrocbem.  I!I08, 
14,  257;  this  J.,  1!»08.  i)75)  the  deposited  metal  has 
always  contained  small  qviantitics  of  occluded  electrolyte, 
(c)  Mireury  cathode  and  wire  anode. — .\lthough  manv 
early  investigators  had  endeavoured  to  make  tise  of  a 
mercury  cathode,  the  first  really  successful  np[)aratus 
was  devised  by  Howard,  working  in  .Smith's  lalmratory. 
.\diagram  of  the  apparatus  is  shown  in  Fig.  j.  It  consists 
of  a  small  tube  or  beaker  of  about  50  e.e.  ca]ia<  ilv.  near 
or  in  the  bottom  of  which  there  is  introduced  a  thin 
platinum  wire,  by  means  of  which  the  current  is  supplied 
to  the  mercury  cathode.      The  anode  may  be  either  a  |H-r. 


^^A 


forated  platinum  disc  or  a 
spiral  of  stout  ]ilutinum  wire. 
Since  the  amount  of  ]>latinum 
is  a  miniuuim  the  apparatus 
is  comparatively  cheap,  and 
it  also  possesses  the  advan- 
tage that  it  can  be  readily 
made  with  the  materials 
usually  at  band  in  a  chemical 
laboratory.  Reference  to  the 
literature  (J.  .\mcr.  ('hem. 
Soc,  I'.Hio,  27,  l'J55  and  suc- 
ceeding volumes)  will  show 
that  analyses  can  be  conducted 
very  quickly  with  this  appa- 
ratus ;  e.g.,  ()-31l45  grm.  of 
copper  was  tlcjiositcd  in  4 
minutes,  using  a  current  of 
3-5  amjis.  at  8-5  volts.  It 
possesses  the  disadvantage 
that  very  great  care  is  necessary 
PjQ,  5_  in     washing      the      amalgam 

with  water,  alcohol,  and  ether, 
preparatory  to  drying,  or  else  small  quantities  of  mercury 
may  be  dctachevl  and  lost.  In  the  case  of  zinc  deter- 
minations, as  has  been  shown  by  one  of  tis  (Price.  Trans. 
Faraday  Soc.  lilOT,  3.  88;  this  J.,  1907,  345),  there  is 
always  a  small  loss  ot  zinc  and  mercury  during  the  washing, 
80  that  tlic  results  are  low.  This  has  recently  been  con- 
firmed by  Porter  and  Frary  in  a  paper  read  at  the  14th 
General  Meeting  of  the  American  Electrochemical  Society, 
Oct.  30-31,  1908. 


2.  RoTATixo  Cathode. 

(a)  Cylindrical  cathode  made  of 
gauze. — One  of  the  best  of  this  type 
of  apparatus  is  that  due  to  Pcrkin, 
and  first  described  by  him  in  a  paper 
read  before  the  Faraday  Society  (loc. 
cit.).  As  will  be  seen  from  Fig.  (>, 
the  anode  is  in  the  form  of  a  double 
circle  of  stout  platinum  wire,  and  has 
four  little  baffle  plates  placini  at  in- 
tervals arounil  it,  to  ]>rcvcnt  the 
licpiid  from  rotating  with  the  cathode. 
If  the  ajiparatus  is  to  be  used  for 
the  determination  of  lead  as  pero.xide 
the  rotating  electrotle  becomes  the 
anode.  While  dealing  with  this 
apparatus  it  may  be  as  well  to  once 
more  call  attention  to  the  use  of  a 
bicycle  hub  for  rotating  the  electrode. 
This  arrangement,  wliich  is  a  very 
cheap  one,  was  first  described  by 
Price  and  Judge  (Trans.  Faraday 
Soc,  1900,  2,  85),  the  idea  of  using  a .  hub  for  such 
purposes  being  suggested  to  us  by  Jlr.  Heathcotc,  and 
since  that  time  it  has  been  in  continual  use  and  has 
been  foimd  to  be  perfectly  satisfactory.  .\n  improved 
form  of  hub  is  shown  in  Fig.  tiA.  lnst<>ad  of  the  current 
being  conducted  to  the  s])indle  in  the  manner  shown  in 
Fig.  0,  an  ordinary  terminal  is  screwed  into  the  Imrrel  of 
the  hub  at  the  oil-hole;  the  balls  are  lubricatetl  with 
a  mi.xturc  of  graphite  and  oil.  If  it  is  desired  to  obviate 
the  drii)!  in  potential  across  the  balls  of  the  hub,  so  that 
the  apparatus  can  be  used  for  ekx'lrolyscs  with  graded 
potent ial,  the  current  is  led  dirwtly  to  the  spindle  bv 
the  arrangement  shown  (hi  section)  at  the  top  of  the 
diagram.  .\  small  hole  is  drilled  in  the  end  of  the  s|)indle 
and  a  platinum  wire  solilercd  into  it.  A  small  cup  is 
formed  where  the  grooved  pulley  screws  on  to  the 
spindle,  and  into  this  is  fittctl,  by  means  of  India  rubl>er 
tubing,  or  better,  by  means  of  red  leml  or  cement,  a 
gla.ss  cup.  Tlic  platinum  wire  projots  up  into  tliis  glass 
cup,  which  is  tilled  with  mercury  to  an  appropriate 
height ;  the  lea<llng  wire  from  the  current  terminal 
then  dips  into  the  mercury.  The  electrotle  is  held  in 
position  by  means  of  a  small  chuck,  which  is  screwed  into 
the    lower    end    of    the    s)iindle.       Another   modification 
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which  was  introduced  at  the  same 
time  was  the  rejilacement  of  the  beaker 
which  is  generally  used  to  hold  the 
electrolyte  by  a  tap  fiuinel.  This  is  of 
great  advantage  for  washing  tlio 
deposited  metal  without  stopping  the 
current  or  removing  the  electrode  from 
position,  and  is  infinitely  to  be  preferred 
to  the  usual  method  of  siphoning  off  the 
electrol.yte  while  at  the  same  time 
distilled  water  is  run  into  the  beaker 
containing  the  electrodes.  Care  should 
be  taken  that  the  tap  of  the  funnel 
fits  tightly  and  does  not  become 
loose  during  the  electrolysis.  Of 
course,  the  funnel  cannot  be  used 
with  stationary  electrodes  or  elec- 
trol}i;e,  as  some  of  the  solution  would 
remain  in  the  neck  of  the  fumiel  and 
escape  electrolysis. 

(b)  Cathode  made  of 
a  platinum  crucible. 
— This  was  the  ap- 
paratus used  by 
Gooch  and  Medway 
(Amer.  J.  Sci.,  1903, 
15.  320:  this  J., 
l'J03,  823),  and  is 
sufficiently  explained 
by  Fig.  7.  To  secure 
electrical  connection 
between  the  crucible 
and  the  shaft  of  the 
motor  a  narrow  strip 
of  sheet  platinum  is 
soldered  to  the  shaft 
and  then  bent  up- 
wards along  the  sides 
of  the  stopper,  thus 
putting  the  shaft  in 
Fig-  7.  contact      with      the 

inside  of  the  crucible  when  the  latter  is  pressed  over  the 
stopper. 

(c)  Spiral  wire  cathode. — This  apparatus  was  described 
by  Perkin  {Trans.  Faraday  Soc,  1900,  2,  91  ;  this  J., 
1906,  609),  and  is  mentioned  here  because  it  is  simple  to 
make  and  not  very  expensive  in  platinum.  The  cathode 
consists  simply  of  a  spiral  of  platinum  wire,  the  total 
active  area  of  which  is  about  23  sq.  cm. 

;;.  Electrodes  station.4ry.     Electrolyte  stirred. 

(a).  Electrolyte  stirred  by 
mechanical  means  — A  very 
convenient  apparatus  of 
this  kind,  and  one  which 
can  be  used  for  separations 
by  graded  potential,  is 
due  to  A.  Fischer  (Z. 
Elektrochem.,  1907,  13, 
469),  Fig.  8.  The  two 
electrodes  are  concentric 
cylinders  of  wire  gauze ; 
they  are  fixed  in  position 
and  kept  from  touching 
each  other  by  three  glass 
rods  which  are  fastened  to 
the  inner  electrode  (one 
only  is  shown  in  the 
diagram).  The  electrolyte 
is  stirred  by  a  glass  stirrer 
of  appropriate  .shape. 

(h).  Electrolyte  stirred  by 

u-  electro-magnetic    means. — A 

most    ingenious    apparat\is 

*'lo.  8.  of  this  kind  is  due  to  Frary 

(Z.  Elektrochem.,  1907,  13,  308:    J.  Amer.  Cliem.  Soc, 

j  1907,  29,  1592  ;   this  J.,  1907,  875),  and  is  shown  in  Fig.  9. 

I  No  motor  is  necessary,  and  the  electrodes  are  stationary. 

The  electrolyte  is  rapidly  rotated  in  the  magnetic    field 

due  to  the  solenoid  which  surrounds  the  beaker.     AA'hen 

■  th-  current  flows  through  the  solenoid  a  uniform  magnetic 


Fig.  9. 

field  is  formed  in  the  beaker,  the  lines  of  forcel  being 
vertical.  If.  now.  the  current  passes  from  one  electrode  to 
the  other  through  the  electrolyte,  the  lines  of  current 
in  the  latter  are  radial  and  horizontal.  Every  infimtcsimal 
strip  of  electrolyte  between  the  electrodes  acts  as  if  it 
were  a  wire  carrying  a  current.  The  current  direction 
is  in  every  case  perpendicular  to  the  magnetic  lines^  of 
force,  which,  therefore,  push  the  electrolyte  in  a  direction 
perpendicular  to  their  direction  and  to  that  of  the  current. 
In  other  words,  every  particle  of  the  electrolyte  between 
the  electrodes  is  acted  on  by  a  horizontal  force  which 
pushes  it  in  a  direction  perpendicular  to  a  radius  of  the 
cylmder  drawn  through  it.  The  whole  electrolyte  there- 
fore revolves  about  the  anode  as  a  cylinder  about  its 
axis.  The  electrolytic  cell  and  the  solenoid  niay  be 
coimected  in  series  or  worked  by  separate  circuits.  The 
heat  developed  in  the  solenoid  may  be  used  for  warramg 
the  electrolyte,  but  if  this  is  not  desired  the  beaker  may 
be  surrounded  by  a  spiral  or  lead  pipe  through  which  cold 
water  flows.  Very  satisfactory  results  were  obtamed 
with  this  apparatus  in  the  electrolytic  determination  of 
copper  and  zinc. 

The  above  sketch  of  the  various  apparatus  is  not  by 
any  means  complete ;  it  has  been  given  in  order  to  illustrate 
various  kinds  of  apparatus.  For  other  apparatus,  and 
especially  that  dealing  with  the  electrolytic  determination 
of  anions  (Hildebrand.  J.  Amer.  Chem.  Soc,  1907.  29. 
447  ;  this  J..  1907,  644)  reference  must  be  made  to  the 
literature.  Attention  may  be  called  to  articles  which 
describe  sets  of  apparatus  for  rapid  electro-analysis, 
which  have  been  installed  on  a  large  scale  either  m  work;-, 
or  in  University  laboratories  (Sheppard,  J.  of  Phys.  Clicm., 

1903.  7.  568  ;  Fairlie  and  Bone.  Electrochem.  and  Metall. 
Ind.,'l9"08, 6. 10;   Classen.  Z.  Elektrochem.,  1907, 13,  181). 

As  has  already  been  indicated  by  a  number  of  the 
examples  given,  the  advantage  of  rotating  the  electrode, 
or,  what  comes  to  the  same  thing,  of  efficiently  stirring 
the  electrolvte,  lies  m  the  fact  that  the  time  necessary  for 
the  quantitative  deposition  of  a  metal  is  considerably 
shortened,  because  of  the  high  currents  which  can  be 
used.  If  one  attempts  to  use  high  currents  with  .stationary 
electrodes  the  usual  result  is  that  a  spongy  deposit  is 
obtained.  The  explanation  of  this  has  been  fully  discussed 
bv  Danneel  (Z.  Elektrochem..  1903,  9-  763),  Sand  (Z. 
Elektrochem.,  1904. 10,  452)  and  Amberg  (Z.  Elektrochem., 

1904,  10.  385  and  853)  so  that  we  do  not  intend  to  do  more 
than  just  touch  on  the  explanation,  taking  as  an  example 
the  electrolysis  of  an  acid  solution  of  copper  sulphate. 
If  too  high  a  current  is  used  with  stationary  electrodes 
the  solution  in  the  immediate  neighbourhood  of  the  cathode 
rapidly  becomes  depleted  of  copper,  or  rather  of  copper 
ions,  since  ordinary  diffusion  together  with  the  migration 
of  the  ions,  does  not  replace  them  as  quickly  a.<^  they  are 
deposited.  The  result  of  this  is  that  the  potential  of 
the  cathode  rises  until  it  attains  such  a  value  that  hydrogen 
can  be  deposited,  together  with  any  copper  which  may 
be  supplied  to  tlie  electrode  by  diffusion,  or  by  convection 
currents  caused  by  the  evolved  gas  stirring  the  electrolyte. 
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When,  however,  the  electrolyte  is  rapidly  stirred,  the  '■ 
solution  in  the  immediate  neighbourhood  of  the  catliode 
is  kept  of  the  same  concentration  as  the  main  bulk  of  the 
solution  without  any  difficuUy,  with  the  result  that  there 
are  always  plenty  of  copper  ions  to  carry  the  larger  current 
used.  Of  course,  as  the  deposition  of  copper  takes  place, 
the  potential  of  the  cathode  gradually  increases,  and  if 
the  current  is  kept  constant  the  potential  will  finally  reach 
such  a  value  that  towards  the  end  of  the  electrolysis 
hydrogen  will  be  evolved,  even  with  rotating  electrodes. 
In  the  case  of  copper  this  evolution  of  hydrogen  towards 
the  end  of  the  electrolysis  does  not  generally  much  matter, 
but  in  other  cases  it  may  be  advisable  to  continually  lower 
the  current  stiengtli  as  the  electrolysis  proceetls,  and  have 
it  as  nearly  proportional  as  possible  to  the  diminishing 
average  concentration.  This  is  where  the  advantage  of 
the  method  of  "  graded  ixjtentinl  "  comes  in.  since  the  ' 
potential  at  the  cathode  is  then  kept  practically  constant,  1 
and  the  strength  of  the  current  passing  will  automatically 
diminish  jvs  the  concentration  of  the  ions  which  can  be 
deposited  at  that  potential  decrease'*.  The  exact  reason 
as  to  why  the  simultaneous  deposition  of  hydrogen  and 
a  metal  should  cause  the  latter  to  be  spongy  in  character 
is  a  matter  which  still  remains  to  be  delinitely  decided. 
According  to  some  it  is  this  simultaneous  deposition  which 
is  the  real  cause,  the  hydrogen  evolved  preventing  the 
deposited  metal  from  cohering  together.  Others  believe 
that  an  unstable  hydride  of  the  metal  is  first  deposited, 
and  this  on  decomposition  leaves  the  metal  in  a  spongy 
form.  Still  others  give  the  explanation  that  under  certain 
circumstances,  owing  to  the  rapid  evolution  of  hydrogen, 
the  solution  in  the  immediate  neighbourhood  of  the 
cathode  becomes  largely  depleted  of  H-ions,  thus  becoming 
alkaline;  some  insoluble  hydioxide  of  the  metal  is  thus 
formed,  and  adlieres  to  the  cathode,  preventing  the  metal 
which,  is  further  deposited  from  becoming  coherent.  It  is  pos- 
sible that  dilferent  explanations  will  hold  for  dillerent  cases. 
The  question  may  be  asked  :  which  is  better,  a  rotating 
cathode  or  a  rotating  anode  (assuming  that  a  metal  is 
being  deposited,  and  not  a  peroxide)  ?  As  far  as  one  can 
judge  from  the  results  which  have  already  been  published, 
tlie  answer  seems  to  be  that  in  most  eases,  except  aji  a 
matter  of  convenience,  neither  one  is  to  be  preferred  to 
the  other.  We  think  it  may  be  stated,  however,  that 
the  dish  cathode  and  wire  anotle  is  the  apparatus  which  is 
lea.9t  satisfactory.  The  way  in  which  rapid  stirring  of 
the  electrolyte  acts  has  already  been  referred  to,  but  if 
the  question  is  considered  more  in  detail,  one  will  find  that 
the  rate  of  electrolysis  is  ultimately  dependent  on  the  rate 
at  which  diffusion  takes  place  through  a  surface  layer  in 
contact  with  the  cathode.  The  more  efficient  the  stirring, 
the  thinner  is  this  surface  layer,  and  the  quicker  the 
diffusion  through  it,  and  therefore  the  more  rapid  the 
electrolysis.  Now  the  dish  cathode  and  wire  anode  is 
not  as  mechanically  efficient  as  the  otherforms  of  apparatus 
described,  and  it  moreover  suffers  from  the  drawback, 
already  pointed  out,  that  the  distribution  of  the  current 
is  very  uneven.  One  advantage  which,  however,  has 
been  claimed  for  it.  is  that  the  rotating  liquid  exerts  a 
pressure  on  the  deposited  metal  (Amberg.  Z.  Kleklrochem., 
1904,  10,  8.55)  and  thus  makes  it  more  adherent.  This 
may  be  so,  but  it  seems  to  us  to  be  somewhat  doubtful. 

No  one  will  question  that,  as  far  as  the  saving  in  time 
is  concerned,  the  methods  oE  rapid  electro-analysis  are  a 
great  improvement  on  the  older  one-s.  Tliis  does  not 
prove,  however,  that  it  is  always  an  advantage  to  use 
them.  Since  the  apparatus  used  is  more  complicated 
than  that  necessary  for  stationarj-  electrodes,  it  rcfpiires 

almost   continuous   sujiervision  during   the  elcctrolvsis 

especially  is  this  the  case  when  the  method  of  graded 
potential  is  used— so  that  no  other  work  can  be  done 
conveniently  at  the  same  time.  This  does  not  hold  when 
stationary  electrodes  are  use<l,  and  electrolyses  with  the 
latter  also  possess  the  gi-eat  advantage  that  they  may  be 
run  over  night,  and  that  the  apparatus  rcijiiircd  is  not 
so  costly.  As  to  which  method  is  used  dcjjcnds  to  a 
large  extent  on  the  convenience  of  the  analyst  and  on 
the  time  within  which  the  analytical  result.s  must  be  ready. 
In  some  cases  there  are  no  satisfactory  rapid  methods  of 
analysis,  but  as  time  goes  on  there  is  no  doubt  that  all 
electrolyses   which   can   be   carried   out   with   stationary 


electrodes  -,vill  also  be  capable  of  being  accurately  done 
by  quick  methods. 

In  most  cases  work  which  has  been  carried  out  with  one 
kind  of  api>aratus  may  be  successfully  rejx'ated  with 
another.  This  is  not  always  true,  however,  and  a  typical 
case  seems  to  be  that  of  zinc.  If  one  can  trust  all  tin- 
published  results,  methods  which  can  U-  successfully 
employed  for  zinc  with  a  dish  cathode  and  a  rotating 
anode  cannot  be  >ised  with  a  rotating  gauze  cathode. 
Even  when  using  the  same  apparatus  for  a  series  of  zinc 
determinations  it  sometimes  happens  that  a  number 
of  bad  results  will  be  obtained,  in  spite  of  the  fact  that  the 
method  has  hitherto  been  deemea  satisfactory,  and  (or 
which  there  does  not  .seem  to  l>e  any  ajipaivnt  reason 
(C/.  Price,  Trans.  Karaday  .Soc,  1907,  3,  8S).  In  some 
cases  it  seems  as  if  the  original  observer  has  simply  made 
a  number  of  different  determinations,  taking  the  same 
volume  of  solution  containing  the  salt  in  each  case,  and 
if  he  found  that  the  same  weight  of  metal  was  deposited 
in  each  exiieriment,  he  came  to  the  conclusion  that  the 
method  was  satisfactory  and  published  the  i-esults, 
without  satisfying  himself  that  all  the  metal  had  Ijepu 
deposited.  This  seems  to  have  been  the  case  in  the 
experiments  of  E.xner  (J.  Amer.  Chem.  Soc,  1903.  25. 
896),  Ingham  (Ibid.  1904,  26,  1269),  Langness  {/hid.. 
1907,  29,  459),  and  .Medway  (Amer.  J.  Sci.,  1906,  18, 
810),  on  the  electro-analysis  of  zinc,  as  was  first  jiointed 
out  by  Frary  (J.  Amer.  Chem.  Soc,  1907.  29.  1596). 
One  of  the  present  authors  can  confirm  this,  as  in  his 
experiments  on  zinc  (Price,  Trans.  Faraday  Soc.  1907, 
3,  88),  he  endeavoured  to  rei>eat  some  of  Exner's  and 
Ingham's  work,  and  could  not  obtain  satisfactory  results; 
at  the  time  this  was  ascribed  to  want  of  practice  with 
the  apparatus,  and  therefore  no  reference  was  made  to  it 
in  the  above-mentioned  paper. 

In  the  experiments  on  the  electro-analysis  of  brass, 
which  are  to  be  described  later,  we  have  not  used  the  method 
of  graded  jiotenlial,  but  the  one  ordinarily  used  in  most 
of  the  standard  separations ;  these  may  generally  be 
classed  as  constant  current  se|>arations,  even  though 
the  current  may  not  be  kept  absolutely  constant  (V/. 
Bancroft,  '  International  Congress,  1903,  4,  7(t3).  In 
order  to  prevent  the  second  metal  precipitating  as  soon 
as  the  first  is  all  down,  it  is  essential  that  hydrogen  shall 
be  set  free  by  the  current  instead  of  the  second  nu'tal. 
i.e.,  that  the  dejMsition  potential  for  hydrogen  shall 
lie  below  the  dejiosition  potential  of  the  second  metal. 
Most  analyses  and  se|)a rations  were  originally  made  without 
a  voltmeter  being  used,  and  conse<iuently  the  constant 
current   .separations  wci-e  lirst  worked  out. 

In  all  work  where  a  constant  current  method  is  used 
it  is  customary  to  give  the  voltage  across  the  electrodes. 
This  is  sometimes  misleading,  since  the  voltage  across  the 
electrodes  which  is  necessary  to  obtain  a  given  current 
not  only  depends  on  the  potentials  at  the  electrodes, 
but  also  on  the  resistance  of  the  electrolyte  between  them  ; 
the  latter  is  a  very  variable  quantity,  depending  on  the 
tem)>erature  and  concentration  of  the  electrolyte  and  on 
the  distance  a|mrt  of  the  electrodes.  Thu,s,  although 
one  may  use  the  sjime  current  with  two  different  kinds  of 
ap]'.aratus,  the  e.m.f.  necessary  to  obtain  this  current 
may  vary  somewhat  in  the  two  casses. 

Wo  have  not  u.sed  the  method  of  graded  potential 
because  a  number  of  the  results  have  lK>en  obtained 
in  the  works  where  one  of  us  is  employed,  and  the  necessary 
apiwratus  was  not  available  there.  The  ap])aratus  \isc<l 
is  that  deserilx'd  by  Price  and  Judge  (Inc.  ril.),  the  cathode 
consisting  of  a  cylinder  of  wire  gauze  (4  meshes  to  the 
sq.  mm.),  40  mm.  long  and  20  mm.  in  diameter.  This 
apparatus  can  \>e  conveniently  us<>d  for  certain  jiotcntial 
separations,  without  it  I)eing  necessary  to  use  an  auxiliary 
electrode,  electrometer,  etc.  For  examjtlc.  the  separation 
of  copper  and  silver  can  bp  readily  carriwl  out  as  follow  s  :^ 
0*5  grm.  of  the  alloy  of  copjxr  and  silver  is  <lis.solved 
in  4  r.c  of  concentrated  nitric  acid,  25  grms.  of  ammonium 
acetate  added,  and  the  solution  diluted  to  50 — 75c,c. 
By  nu»ans  of  a  ring  burner  the  contents  of  the  fimnci 
are  heated  to  boiling,  and  then  1-1  volts  are  put  acres* 
theelectrodcs,  a  current  of  1  -l-5amps.  being  thus  obtainetl 
(C/.  Sand,  I'jc.  rit.).  At  this  ])Otontial  only  silver  i^ 
deposited,  and  if  care  is  taken  not  to  let  the  potential 
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-rise  above  I-l  Tolts,  a  complete  separation  of  silver  from 
■copperiB  obtained.  The  deposition  of  silver  is  complete  -vjiien 
the  current  has  fallen  to  O-I  am]).  Time :  10 — 20  minutes. 
Analysis  oj  brass. 
In  dealing  with  the  analysi-s  of  brass  by  rapid  electro- 
chemical methods  wo  shall  only  consider  the  estimation 
of  the  copper  and  the  zinc.  The  other  metals  which  are 
usually  present  in  very  small  amounts,  e.g.,  lead,  iron, 
"tin,  etc.,  are  perhaps  most  conveniently  estimated  by 
the   ordinary   chemical    metiiods. 

Estimation    of   copper. — The   instructions   with   respect 
to  the  amount  of  nitric  acid  which  may  or  may  not  be 
used  in  the  estimation  of  copper  in  alloys  are  usually  very 
indefinite,  and  as  a  consequence  of  this  we  soon  met  with 
difficulties   in    our   experiments.     We   often    found    that 
at  the  commencement  of  titc  electrolysis  a  good  deposit 
of  copper  was  obtained,  !>ut  that  no  luatter  how  long  the 
current  was  passed  we  could  not  get  all  the  copper  out 
of   the   solution.     In   some   cases   the   solution   remained 
«trongly  coloured  all  the  time,  whereas  in  others,  after 
practically  all   the  copper  had   been   deposited — judging 
by  the  colour  of  the  solutiom — on  continuing  to  pass  the 
current,    the    copper    again    began    to    dissolve.     These 
results  were  due  to  the  solvent  action  of  the  nitric  acid 
on  the  deposited  copjier,   the  probable  cause  of  the  re- 
Kolntion  which  took  place  in  some  cases  being  the  increased 
solvent  action  brought  about  by  the  rise  in  temjierature 
•of  the  electrolyte  due  to  the  passage  of  the  current.     In 
'ordeT  to  investigate  the  inlluence  of  nitric  acid  with  the 
particular  ap])aratus  used  by  us,  we  have  earned  out  a 
large  number  of  experiments,  some  of  the  results  of  which 
we  now  put  forward  for  your  consideration.     Since  our 
experiments  were  completed,  now  some  little  time  ago, 
Withrow    (J.    Amer.     Chem.    Soc,    1908,    30,     3Sl)    and 
Fairlie  and  Bone  (Eleetrochem.  and  Metall.  Ind.,   1908, 
6, 58 :  this  J.,  1908,  954)  have  published  the  results  of  some- 
what similar  investigations,  but  using  different  apparatus. 
For  the  first  series  of  experiments  a  solution  of  copper 
nitrate  was  used-     This  was  made  by  dissolving  a  laiown 
weight  of   pure   electrolytic   copper   in    pure   nitric   acid 
and  evaporating   tlie   solution   down   to   dryness   several 
times  on  the  water  bath.     The  residue  so  obtained  was 
dissolved  in  water  and  a  small  c[uantity  of  nitric  acid, 
just  enough  of  the  latter  being  added  to  dissolve  the  basic 
nitrate  formed  during  the  evaporation.     The  solution  was 
made  up  to  a  definite  volume,  and  aliquot  parts  taken 
for  analysis.     Some  of  the  results  are  given  in  the  following 
table.     In  each  case  a  current  of  3  amperes  was  used, 
and  the  voltage  was  also  3,  except  in  tho  first  experiment, 
when  it  was  4 — 5.     All  the  determinations  were  can'ied 
out  at  ordinary  temperature,  except  in  the  cases  where 
j   they  are  marked  with  an  asterisk  ( *),  when  a  hot  (practically 
boiling)    solution    was   used.     In    each   case   the   volume 
(  of  the  solution  was  about  75  c.c.  and  the  number  of  rotations 
per  minute  of  the  cathode  was  600 — 700.     The  method  of 
working   the   apiiaratus   has  already   been   described    by 
Price  and  Judge  (loc.  cit.). 
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Each  of  the  above  results  has  been  repeated  several 
times,  but  all  the  experiments  are  not  given  in  order 
to  save  space.  It  will  be  noticed  that  in  all  the  experiments 
where  nitric  acid  is  the  only  additional  electrolyte  the 
copper  is  never  completely  deposited,  but  that  when 
1  c.c.  of  concentrated  sulphuric  acid  or  1  grm.  of  zinc 
sulphate  is  added  a  quantitative  result  is  obtained,  the 
electrolysis  taking  place  at  ordinary  temperatures. 
At  high  temperatures  it  is  necessary  to  use  2  grms.  of  zinc 
sulphate.  In  all  cases  where  iron  is  present  the  results 
are  low  ;  this  is  due  to  the  fact  that  oxidation  of  the 
ferrous  salt  takes  place  at  the  anode,  and  the  ferric  salt 
so  formed  dissolves  some  of  the  deposited  copper.  This 
action  of  iron  .salts  can  be  prevented  by  reducing  the 
area  of  the  anode  very  considerably,  or  by  using  a 
diajihragm  round  the  anode  {Cf.  .Sand,  Trans.  Chem.  Soc, 
I90S,  93.  1572).  Tho  amount  of  iron  which  is  generally 
])resent  in  brass  is,  however,  not  enough  to  interfere 
with  the  ordinary  electrolytic  methods,  as  will  be  seen 
later.  It  is  interesting  to  observe  that  quantitative 
results  were  obtained  in  the  presence  of  considerable 
quantities  of  arsenic,  which  was  present  in  the  pentavalent 
condition*:  moreover  the  deposit  was  always  a  very 
good   colour. 

In  the  next  series  of  experiments  a  solution  of  pure 
copper  sulphate  was  used,  with  the  following  results : — 


Copper 
used. 


grnis. 
0-5075 


Copper 
found. 


Nitric  I  Sulphuric  \ 
acid   I      acid         Time, 
used,  j     used,     i 
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c.c. 

mins. 

— 

35 

— 

35 
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30 

•2 

30 
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20 

5 

30 

20 

Deposit  waa  bright 
lor  10  mins..  and 
then  went  dull. 

Deposit  dark  red. 

Plus  10  c.c.  As.  solu- 
tion. Deposit 
black. 


- 1  1  c.c.  of  the  arsenic  acid  solution  used  contained  0-00052  grm. 
of  arsenic. 


The  above  results  show  that,  in  the  presence  of  .sulphuric 
acid  and  nitric  acid  in  the  proportions  given,  the  copper 
is  quantitatively  deposited.  Even  when  free  sulphuric 
acid  is  alone  present  correct  results  are  obtained,  althougli 
the  deposits  are  of  a  dull  or  dark  red  colour  ;  this  is  due 
to  the  deposit  becoming  slightly  powdery  towards  the 
end  of  the  electrolysis,  althougli  not  to  s\ich  an  extent 
that  some  of  it  is  lost  in  the  washing.  (Cf.  Sand,  lor.  cit.). 
If  the  solutions  contain  a  large  amount  of  free  sulphuric 
acid,  or  if  the  current  (3  amps. )  is  passed  too  long,  the 
deposit  is  liable  to  become  black,  owing  to  some  of  the 
sulphuric  acid  being  reduced  to  sulphuretted  hydrogen, 
which  gives  rise  to  the  formation  of  copper  sulphide.  This 
can  be  obviated  by  cutting  down  the  current  as  the 
electroly.sis  proceeds  (Cf.  pp.  120  and  122).  Unless  free 
nitric  acid  is  present  the  addition  of  arsenic  causes  the 
deposit  to  become  black,  and  the  result  is  high. 

In  all  the  experiments  detailed  above,  the  times  given 
do  not  refer  to  the  minimum  times  necessary  for  the 
deposition  of  the  copper.  An  excess  of  current  has  always 
been  used,  in  order  to  see  if  the  results  were  thereby 
affected,  since  in  actual  practice  one  cannot  alw.ays  stop 
the  electrolysis  immediately  the  cop|)er  ia  all  deposited. 

As  the  result  of  our  experiments  we  have  come  to  tho 
conclusion  that  copper  cannot  be  quantitatively  deposited 
with  certainty  from  a  solution  in  whiclv  nitric  acid  is  tho 
only  acid  present.  This  statement  refers  to  the  use  of 
rotating  electrodes ;  with  stationary  electrodes  (and 
electrolytes)  all  the  copper  can  often  be  so  deposited. 
although  the  time  necessary  is  very  prolonged  ;  even  in 
the  latter  case,  however,  the  result  is  never  certain,  and 
it  is  better  to  have  sulphuric  acid  present. 

I'j.Hlimation  oj  copper  and  zinc  in  brass. — Two  methods 
have  been  employed  for  the  estimation  of  copper  and  zinc 
in  bra-ss. 

I. — About  0-7  grm.  of  bra.ss  is  dissolved  in  4  c.c.  of  con- 
centrated nitric  acid  and  a  little  water ;    tho  solution  is 
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then  transferred*  to  the  tap  fumiel  of  the  apparatus,  made 
up  to  75 — 100  e.c  1  c.c.  of  stroni;  sulphuric  acid  added, 
and  electrolysc<l.  using  3  amiioros  and  3  volts  (approx.). 
The  copper  is  all  deposited  in  20 — 30  min\ites,  and  the 
deposit  is  treated  in  the  usual  manner.  The  solution  and 
washings  arc  run  off  into  a  porcelain  dish  and  evaporated 
down  on  the  water  batli.  completing  the  evaporation  on 
a  sand  bath  until  sulpiuiric  acid  funics  up|)eai\  in  order 
to  drive  oil  all  the  nitric  acid.  The  residue  is  dissolved 
in  a  few  c.c.  of  water  (with  a  little  sulphuric  acid  if  neces- 
sary) and  a  solution  of  sodium  hydro.xide  (250  grms.  per 
liti-e)  carefully  added  till  the  zinc  begins  to  precipitate  out 
as  hydroxide  (about  6 — 8  e.c.  of  the  alkali  are  necessary). 
Enough  ammonia  is  then  added  to  dis.solve  the  precipitate, 
the  solution  is  gently  warmedt  till  the  precipitate  of  ferric 
hydrate  separates,  and  filtereii  through  a,  small  funnel  and 
filter  paper  in  order  to  remove  the  iron.  The  precipitate 
of  ferric  hydrate  is  washed  with  hot  water  and  ammonia 
(about  (i — 8  e.c.  of  strong  ammonia  are  necessary  in  the 
two  operations).  Glacial  acetic  acid  is  then  atlded  until 
the  solution  is  just  acid,  and  the  latter  is  then  electrolysed 
with  2  amps,  and  4 — 4-.'>  volts,  using  the  cathode  on  wliich 
the  copiior  has  been  previously  deposited.  Time  necessary, 
about  20  mins.  The  deposits  are  in  all  cases  very  good, 
and  the  results  accurate.  The  ammonium  acetate  in 
the  presence  of  sodium  sulphate  does  not  affect  the 
deposit  of  zinc,  although  ammonium  acetate  alone  as 
additional  electrolyte  gives  high  results  {C/.  Price, 
Trans.  Faraday  Soc..  1007.  3.  88).  Several  of  the  ferric 
hydroxide  prenipitates  have  been  tested  for  zinc  by  dis- 
solving them  in  acid,  rcprccipitating,  and  testing  the 
filtrate  with  fcrroryanide,  but  in  no  case  was  any  found. 
The  statement  is  often  made,  that  small  amounts  of 


in  a  beaker  on  a  sand  bath  till  it  becomes  syrupy  :  it  is 
allowed  to  cool  somewhat.  3  e.c.  of  concentrated  sulphuric 
acid  added,  and  again  heated  till  fumes  of  sulphuric  acid 
appear.  This  method  obviates  bumping,  and  is  quite 
satisfactory,  .\fter  taking  u])  again  with  water,  keeping 
the  bulk  down  a-s  much  as  jwssiblc,  any  lead  sulphate  is 
filtered  off,  the  liltrate  being  run  into  the  electrolysing 
funnel,  which  should  be  slightly  larger  than  the  one 
generally  used  (capacity  140  c.c).  The  volume  of  the 
solution  so  obtained  is  about  75  c.c.  Tlie  copper  is  then 
depo.sited.  u.sing  a  current  of  2-5  amps,  at  25  volts  for 
5 — 10  minutes,  and  then  0'5  amps.  (2  volts)  for  about  20 
minutes.  A  bright  deposit  of  copper  is  thus  obtained. 
If  the  current  is  not  reduced  as  stated,  a  dark  coloured 
deposit  results.  The  solution  is  then  run  off  into  a  small 
beaker,  together  with  the  wash  water,  very  little  of  which 
is  sufficient  if  a  tine  jet  is  used.  The  deposit  is  tinally 
washed  with  alcohol,  dried  and  weighed.  9  c.c.  of  strong 
ammonia  are  added  to  the  solution,  which  is  then  just 
rai.sed  to  boiling  and  filtered  back  into  the  elcctrolysin'.' 
funnel,  the  ferric  hydrate  precipitate  being  washed  with 
hot  water  and  a  little  ammonia.  The  zinc  is  then  de|>osit«l 
on  to  the  weighed  cop|)er  deposit,  using  a  current  of 
2  amps,  at  3 — 4  volts.  Time  necessary,  20 — 25  mins. 
The  /.inc  deposit  is  washed  with  water  and  alcohol,  and 
then  dried  and  weighed.  It  has  been  shown  previously 
by  one  of  us  that  good  results  are  obtained  for  zinc,  using 
an  ammonium  sulphate  plus  ammonium  hydroxide 
electrolyte.     (Price,  loc.  rit.) 

The  point  should  be  again  emphasised,  that  in  order 
to  obtain  satisfactory  results,  it  is  necessary  to  remove  the 
lejid.  tin  and  iron,  if  they  would  otherwise  be  present  as 
precipitates  suspended  in  the  plectrolyte. 
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1 

Iron, 

Tin. 

elements. 

TotaL 

grms. 

grms. 

grms. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

0-7024 

1     0-4944 

0-2050 

70-39 

•29- Ul 

0-26 

0-16 

—• 

— 

100-00 

0-6958 

0-4960 

0-1950 

71-29 

2S.ii;! 

0-52 

0-19 

— 

— 

100-03 

0-7088 

0-5064 

0-1994 

71-45 

2s-i:i 

0-21 

11-21 

— 

— 

100-00 

0-5000 

0-4022 

0-0612 

80-44 

12-24 

1-11 

0-06 

6-10 

— 

99-95 

0-«568 

0-4690 

0-1600 

71-54 

24-41 

0-56 

trace 

1-89 

1-81  Al. 

100-01 

o-eoi» 

'      0-4448 

0-1438 

73-90 

2;i-ss) 

1-73 

0-U 

0-41 

— 

100-04 

0-6568 

0-5099 

0-018S 

77-64 

2-Stf 

12-03J 

0-04 

7-38 

—           ' 

09-93 

0-7048 

1      0-5017 

0-1976 

71-18 

2S-1I4 

0-39 

0-41 

— 

— 

100-02 

0-6897 

1      0-4828 

69-00 

— 

— 

0-82 

" 

(30-03  Mn) 
t  0-35  Si  ; 

100-00 

{  In  this  case  it  was  nece9sary  to  remove  tlie  lead  as  sulphate  in  order  to  get  a  good  copper  deposit  in  the  solution  COD- 
taining  sulphuric  acid.     U  tlio  sulphate  of  lead  is  left  suspended  in  the  solution,  some  o(  it  adheres  to  the  copper  on  the  cathode. 


suspended  piecipitate  may  be  left  in  an  electrolyte  during 
electrolysis  ;  this  is  by  no  means  advisable,  however,  when 
rotating  electrodes  are  used. 

The  above  arc  only  a  few  of  the  results  which  have 
l)een  obtained.  The  method  has  now  been  in  daily  use 
for  over  a  year  in  a  works  laboratory,  and  has  been  found 
entirely  satisfactory  for  all  kinds  of  brivsse.s. 

II.  -lln  the  first  method  some  considerable  time  is  taken 
up  in  evaporating  down  the  solution  after  the  removal 
of  the  copper,  in  order  to  get  rid  of  the  nitric  acid.  This 
does  not  much  matter  when  a  number  of  analyses  are  being 
carrietl  out  at  the  same  time,  since  the  evaporations  can 
then  bo  arranged  so  that  there  is  practically  no  waiting. 
The  second  method  about  to  be  given  obviates  the  long 
eva])oralion  after  the  copper  has  been  deposited.  It  is 
as  follows  : — 0-5 — 0'75  grm.  of  brass  is  dissolved  in  2 — 3  c.c. 
concentrated  nitric  acid  dilute!  with  about  5  c.c.  water. 
If  tin  is  present  the  solution  :»  diluted  slightly  and  the 
oxide    filtere<l  off;    the  filtrate  is  then  evn|>orated§  down 


*  If  tin  b  present,  the  oxide  mast  be  Altered  off  before  pto- 

ceediug  with  the  electrolysis. 

1  The  solutiun  should  not  be  iMiiled,  otherwise  the  excess  of 
ammonia  is  driven  off  and  a  hydrate  of  ilnc  seiiarttes,  which  is 
soluble  only  with  difflculty  in  anuiiODla. 

S  This  evap<iration  takes  very  little  time,  since  the  bulk  of  the 
solution  is  small. 


Brass         Copper  Zinc 

taken.       deposited,  deposited. 


Copper.        Zinc.         Total. 


grms. 


griiu<. 


grms.       percent.  ,  percent. 


/.  — The  brass  contained  0-03  per  cent  of  iron.   No  lead  < 


0-5032 
0-5053 
0-5013 
0-5017 

0-5045 
0-5012 
0-5033 


0-3192 
0-3200 
0-3177 
0-3181 

0-3195 
0-3173 
0-3187 


0-1845 
0-1856 
0-1842 
0-1838 

0-1847 
0-1834 
0-1839 


83-43 
63-33 
63-38 
63-40 

63-33 
63-31 
63-32 


36-67 
36-7S 
36-74 
36-64 

36-61 
36-S9 
36-54 


10013 
100-09 
100-15 
100-07 

»»-97 
99-93 
99-89 


//. — The  iroM  fonliiinednn^  per  cent,  of  lead.  0-29  per  rent, 
of  tin,  and  O-OH  per  rent  of  tVoii. 


0-7540 
0-7.^26 
0-7529 
0-7!i04 


0-4237 
0-4230 
0-4238 
0-4220 


0-3237 
0-3225 
0-3220 
0-3212 


56-19 
56-21 
56-29 
56-24 


42-93 
42-84 
42-77 
42-80 


100-08 
99-99 

10(1-00 
99-98 


///. — The  brasn  contained  O^O  per  cent,  ol  lend  nnd  013 
per  rent,  of  iron. 

0-7527  0-5286  0-2231  69-96  29-64  99-93 

0-7531  0-5275  0-2227  70-04  29-57  ,        99-94 

0-7545  0-5286  ,      0-2239  70-06  l      29-68  100-07 

0-7549  0-52S2  <      0-2238  69-97  29-65  99-95 
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In  the  first  four  experiments  given  above,  the  ferric 
hydrate  was  not  removed  before  the  zinc  wa.s  deposited, 
the  result  being  that  the  percentage  of  the  latter  shows 
a  tendency  to  be  high. 

FIGURES. 

1.  E.  F.  Smith's  Electro-analysis.  4th  Edition.  (Blakiston's 
Son,  &  Co.)  Fitt.  12,  p.  44. 

2.  E.  F.  Smiths  Electro-analysis.  4th  Edition.  (Blakiston's, 
Son,  &  Co.)  Fig.  25,  p.  73. 

3.  Trans.  Chem.  Soc.,  1907,  91,  Figs,  la,  lb,  Ic,  p.  376. 

4.  Trans.  Chem.  Soc,  1907,  91.     Fig.  4,  p.  378. 

5.  Smith's  Electro-analysis.     Fig.  17,  p.  58. 

6.  Traus.  Faraday  Soc,  1906,  2,  85. 
«A.  From  drawing. 

7.  Smith's  Electro-analysis.     Fig.  14,  p.  47. 

8.  Zeit.  Jiir.  Elektrochemie,  1907.  IS,  469. 

9.  Journ.  AmeT.  Chem.  Soc,  1907,  29,  1592. 

Discussion. 
The  Ch.^irmak  said  that  the  electrolytic  analysis  of 
copper  was  one  of  the  most  rapid  and  accurate  in  metall- 
urgy. As  a  matter  of  routine  in  an  ordinary  laboratory 
he  thought  it  was  more  convenient  to  allow  the  deter- 
mination to  go  on  overnight.  The  determination  was 
started  when  one  left  the  laboratory  in  the  evening,  and  as  a 
rule  the  copper  was  ready  to  weigh  on  the  following  morning. 
WTiat  degree  of  accuracy  was  obtainable  in  estimating 
zinc  ?  It  was  frequently  important  to  secure  the  greatest 
accuracy  with  reference  to  the  percentage  of  zinc  in  high- 
class  spelters.  It  was  usual  to  make  this  estimation  by 
difference,  after  estimating  the  small  amount  of  impurities 
present.  Would  it  be  possible  by  the  electrolytic  method 
to  determine  the  zinc  to  0-03 — 0-05  per  cent.? 

Professor  T.  Turner  said  that  Dr.  Price  had  confined 
himself  largely  to  the  copper  alloys,  but.  Dr.  Sand  applied 
the  same  method  to  white  metals,  and  the  separation  of 
tin  from^  lead,  antimony,  and  other  metals.  Then  the 
analyses  became  more  complicated.  Regular  metallurgical 
work  was  distinguished  from  the  work  of  the  professional 
analytical  chemist  in  that  the  metallurgist  had  considerable 
routine  work,  and  the  same  kind  of  materials  to  test  day 
after  day.  He  thought  the  old-fashioned  method  of 
working  a  batch  of  copper  analyses  by  electrolysis,  weigliing 
out  one  batch  of  say  30  or  40  samples  in  morning,  and 
weighing  in  the  afternoon,  and  weighing  out  a  fresh  batch 
in  the  afternoon  to  be  dealt  with  on  the  following  day, 
was  simple,  and  generally  speaking  left  little  to  be  desired. 
In  this  way  one  could  do  as  many  assays  as  a  man  could 
weigh  in  and  out. 

Mr.  E.  A.  Lewis  did  not  think  the  new  method  of  copper 
■estimation  would  ever  oust  the  old  method  with  stationary 
electrodes.  There  were  serious  objections  to  the  new 
'method  ;  one  was  the  small  bulk  of  solution  which  was 
•electrolysed  .  and  the  other  was  the  smallness  of  the 
■funnel.  And  unless  the  experiments  were  done  by  an 
•experienced  chemist,  they  were  likely  to  lead  to  serious 
lloss.  Was  the  lead  peroxide  precipitated  according  to  the 
proper  fornuila  ;  or  did  it  contain  less  lead  than  it  should 
•do,  as  in  the  stationary  electrodes  ?  Also  was  any  informa- 
tion available  as  to  the  methods  for  the  .separation  of  nickel 
and  zinc  1  because  such  methods  should  be  of  value  in  thu 
analyses  of  German  silver. 

Mr.  H.  L.  He.\thcote  said  with  regard  to  the  inter- 
changeability  of  a  rotating  electrode  and  a  rotated  electro- 
lyte he  gathered  from  Dr.  Price  that  the  effect  produced 
was  the  same.  He  (Mr.  Heathcote)  had  not  found,  in  all 
cases,  that  the  same  effect  was  produced,  and  exhibited 
two  small  pieces  of  steel  tube,  which  he  said  had  been 
nickel-plated  in  an  ordinary  solution,,containing  a  brighten- 
ing addition.  In  the  one  instance  the  deposit  was  almost  as 
brilliant  as  one  that  had  been  mopped  ;  in  the  other,  the 
•soluti<jn  alone  %yas  rotated  and  the  difference  was  j-emark- 
:able,  the  deposit  being  quite  dull.  That  result  was 
confirmed  by  other  experiments  ;  and  showed  he  thought 
a  radical  difference  in  the  effect  of  rotating  the  cathode 
and  rotating  the  electrolyte.  As  to  the  cause  of  sponginess : 
in  the  case  of  nickel  his  experiments  showed  that  it  was 
due  to  hydrogen  or  other  gases  being  projected  into  the 
nickel.  Microscopic  examination  showed  cavities.  He 
agreed  with  Dr.  Price  that  the  rate  of  deposition  was  con- 
trolled by  the  rate  of  diffusion. 

Mr.  D.  M.  Levy  said  that  during  the  summer  he  h.ld  an 
opportunity  of  seeing  Mr.  Fairlie's  electrolytic  apparatus 
at  work  at  the  Tennessee  Copper  Company's  Works  in 


the  U.S.A.  They  used  two  methods.  In  order  to  see 
how  the  matte  was  running  during  the  day,  and  where  they 
wanted  to  return  results  in  about  J  an  hour,  then  they 
used  the  rotating  cathodes,  using  about  3  amperes, 
at  five  or  six  volts,  and  working  -with  hot  solution.  But 
for  accounting  work  and  works  control,  where  accurate 
results  were  essential,  they  then  ran  overnight  with 
stationary  electrodes.  They' were  quite  satisfied  with  the 
results  of  the  rapid  method  using  rotating  cathodes 
compared  with  the  chemical  methods  ;  although  he  did 
not  think  they  were  absolutely  accurate.  They  were 
fortunate  at  Tennessee  in  having  pure  mattes  to  deal  with, 
containing  little  but  copper,  iron,  and  sulphur.  WTiere 
there  was  an  electrical  installation,  or  where  one  could  get 
it  easily,  and  one  desired  to  return  results  quickly  in  order 
to  see  how  the  furnace  was  working,  the  rapid  method  with 
rotating  electrodes  could  not  be  beaten.  In  his  paper 
on  the  so-called  "  Acetate-copper "  Dr.  Benedicts  (of 
L^psala)  had  showed  that  nodules  on  the  copper  surface 
deposited  from  acetate  solutions  contained  acetate  in  some 
form  or  other  ;  and  that  in  certain  circumstances  the 
sponginess  was  due  to  some  mechanical  fault,  through  the 
holding  up  of  portions  of  the  electrolyte  in  the  deposit. 
The  effects  of  rotation,  velocity,  temperature  and  voltage. 
&c.,  on  the  deposit,  had  been  worked  out,  and  the  results 
were  very  interesting. 

Dr.  Price,  in  reply,  said  he  made  an  investigation  some 
time  ago  (Trans.  Faraday  Soc.  1907, 3.  88)  on  the  electrolytic 
determination  of  zinc,  using  a  rotating  cathode.  Instead 
of  starting  with  zinc,  a  solution  of  pure  zinc  sulphate  was 
used,  and  his  results  were  accurate  to  the  extent  of  about 
four  parts  in  3000.  That  did  not,  of  cour.se,  quite  reach 
the  standards  of  accuracy  desired  by  the  chairman : 
99-80  as  distinguished  from  99-85  per  cent.  Mr. 
Humphrey.s  and  himself  entertained  the  idea  of  attacking 
the  estimation  of  zinc  (spelter)  as  their  next  problem,  in 
order  to  see  precisely  what  accuracy  could  be  obtained. 
It  seemed  to  him,  however,  that  where  the  difference  was 
exceedingly  small  such  as  between  99-80  and  99-85  it  was 
better  to  estimate  the  impurities  present,  and  take  the 
zinc  by  difference.  Professor  Turner  had  referred  to 
Sand's  method  for  estimating  white  metals  ;  but  it  should 
be  borne  in  mind,  in  the  separation  of  antimony  and  tin. 
that  it  was  necessary  to  use  the  method  of  graded 
potential. 

Mr.  Lewis  appeared  to  doubt  whether  the  method 
was  sufficiently  accurate  for  works.  His  reply  was  that 
those  methods  were  in  constant  use  in  more  than  one 
large  copper  works  where  such  analyses  were  carried  out 
daily.  As  far  as  the  degree  of  accuracy  was  concerned 
they  believed  it  was  quite  as  great  with  the  quickimethod 
as  with  stationary  electrodes.  Moreover,  anyone 
acquainted  with  electrochemical  methods  of  analysis 
knows  that  it  is  advisable  to  keep  the  volume  of  "the 
electrolyte  as  small  as  possible.  Mr.  I>evy  had  pointed 
out  that  Messrs.  Fairlie  and  Bone  were  "disinclined  to 
trust  the  results  with  the  rotating  electrodes  as  much  as 
with  the  stationary.  It  might  be  that  their  particular 
apparatus  was  not  altogether  suitable.  The  design  did 
not  seem  to  be  altogether  satisfactory,  since  there  was  not 
a  very  even  distribution  of  the  current  between  the  anode 
and  cathode.  Moreover,  he  (Dr.  Price)  was  under  the 
impression  that  the  anode,  and  not  the  cathode,  was 
rotated.  Mr.  Humphreys'  experience  as  to  reliability 
was  quite  conclusive.  In  reply  to  Mr.  L^^wis  he  (Dr. 
Price)  had  always  thought  that  there  was  always  less  lead 
than  corresponds  the  formula  PbOo  owing  to  the  peroxide 
being  deposited  in  the  hydrated  condition.  This  was 
true  whether  rotating  or  stationary  elccti-odes  were  used. 
In  regard  to  the  separation  of  nickel  and  zinc,  if  there  were 
any  nickel  in  the  brass  the  nickel  would  deposit  with  the 
zinc  if  their  method  was  used  ;  there  was,  however,  no 
nickel  in  the  brasses  they  had  analysed.  The  separation 
of  nickel  and  zinc  co\dd  be  carried  out  by  the  method  of 
graded  potential.  They  had  tried  one  or  two  experiments 
by  a  combination  of  the  ordinary  chemical  and  the  electro- 
chemical methods  and  had  been  able  to  analyse  German 
silver  quite  accurately.  Mr.  Hoathcot«'s  observations 
confirmed  the  general  experience,  in  that  experiments 
carried  out  on  a  large  .scale  and  on  a  small  scale  would  not 
I    always  give  the  same  results.     So  far  as  ordinary  electro- 
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lytic  detorrainntions  wcro  concerned  he  did  not  tliink  there 
was  much  difference  whether  the  electrolyte  was  stirred 
iiide)x-ndentlv  or  whether  the  stirring  was  done  by  means 
of  one  of  the  "electrodes.  The  latter  method  was  certainly 
the  most  convenient  in  electro-analysis. 

Mr.  HcMPHREVS  emphasised  that  the  same  degree  of 
accuracy  could  be  obtained  with  rotating  electrodes  as 
with  the  fixed  clittrodes.  From  18  month.s'  experience 
witli  both  methods,  with  regard  to  the  estimation  of 
copper,  he  assured  them  that  equally  accurate  results 
were  to  bo  obtained  from  lx)th  methods.  The  electro- 
analysis  of  zinc  was  much  more  satisfactory  with  rotating 
than  with  stationary  electrodes. 


Sydney  Section. 

Meeliiig  liild  at  Sydney  on  Wednesdui/,  October  \ith,  1908. 
MK.    J.    A.    SOHOFrELD  IN   THE   CHAIR. 


.AIETHODS     OF    CHEiHCAL    CONTROL    IN     THE 
NEW    ZEALAND    MEAT   FREEZING    W'ORKS. 

BY   ALLISTER  M.    WRIGHT. 

The  methods  of  chemical  control  in  freezing  works 
are  of  a  most  varied  character,  and  may  be  either 
qualitative  or  quantitative;  qualitative  to  determine 
if  certain  impurities  are  absent,  or  whether  the  colour, 
odour,  or  ta.-ite  of  the  finished  jiroduct  meet  the  rccjuirc- 
ments  demanded:  quantitative  to  determine  if  the 
l>roducts  have  been  economically  manufactured,  and  to 
make  sure  that  the  finished  products  conform  to  the 
guarantee  to  the  purchaser. 

In  the  examination  of  many  by-products  empirical 
methods  are  adopted  which  arc  useful  when  rapid  results 
are  demanded,  in  other  cases  more  accurate  methods 
must   be  employed. 

T(ink-a'jc. — In  the  examination  of  this,  the  constituents 
determined  are  moisture,  tricalcic  phosphate,  nitrogen, 
and  fat.  The  moisture  is  determined  in  2  grms.  by 
heating  for  three  hours  in  the  water  oven.  Tricalcic 
pho.sphate  is  determined  in  2  grms.  by  igniting,  dissolving 
in  hydrochloric  acid,  adding  ammonia  solution  until  a 
precipitate  is  formed,  re-dissolving  in  slight  excess  of 
citric  acid,  and  filtering,  ilagnesifj  mixture  is  added 
and  the  precipitate  allowed  to  stand  two  hours  before 
filtering.  It  is  redissolvcd  in  hydrochloric  acid,  and 
re-precipitated  with  ammonia,  then  Gltcrcd,  ignited,  and 
weighed.  Nitrogen  is  determined  in  1  prm.  by  the 
Kjc-ldahl  method.  The  fat  is  determined  in  1  grm.  of 
the  substance  by  treating  it  with  50  c.c.  of  carbon  tetra- 
chloride in  a  conical  llask.  placed  in  a  shaking  machine 
for  lialf  an  hour,  filtering  oil  an  aliquot  portion,  and 
evaporating.  The  moisture  should  not  exceed  10  per 
cent.,  and  in  this  condition  the  tankage  may  be  stacked 
in  heaps  without  heating,  and  consequent  loss  of  nitrogen. 

The  percentage  of  fat  and  nitrogen  serve  a-s  important 
indications  of  the  economical  rendering  of  the  raw  offal. 
Tlie  fat  should  not  exceed  15  per  cent.;  a  higher 
proportion  indicates  over-cooking.  Tlic  nitrogen  contents 
multiplied  by  G--25  should  not  vary  more  than  1  per  cent, 
from  the  organic  matter  other  than  fat :  a  low  pro- 
portion indicates  that  the  offal  has  been  under-cooked. 

The  following  analyses  show  the  composition  of  well 
prepared  drie<i  tankagi-: — 


1. 


Moisture,  per  cent |  10-«2 

Tricalcic  phosphate,  per  cent.  23-94 

NitroKcn.  per  cent 7'50 

Fat,  per  cent ;  15-32 


8-24 

11 -ao 

10-10 
14-40  ■ 


6- SO 
12-12 
10-08 
15-l)tt 


Drii^d  blood. — In  the  examination  of  dried  blood,  the 
moistnre  and  nitrogen  are  determined.  The  moisture 
should  not  e.xcwd  10  per  cent.,  and  the  nitrogen  should 
be  about  1.5  per  rent.  Should  the  moisture  exceed  this, 
the  blood  will  rapidly  heat,  and  lose  nitrogen.  Blood 
to  be  econoniicallv  treated  should  be  cooked  and  dried 


as  rapidly  as  possible  after  killing,  and  on  the  same  day  : 
if  this  is  not  done  a  serious  loss  of  nitrogen  results. 
The  following  are  typical  analyses  of  dried  blood  : — 


1. 

2. 

3. 

Hobture,  per  cent 

Nitrogen,  per  cent 

..   1      14-40 

8-SO 
14-51 

10-20 
13-96 

Tankage  and  dried  blood  are  used  mainly  in  the  manu- 
facture of  complete  commercial  fertilisers. 

Tallow. — Tallows  are  examined  for  tlieir  "  titer  "  or 
the  determination  of  the  solidifying  point  of  the  fatty 
acids  which  arc  se])arated  from  the  tallow.  The  method 
used  is  that  recommended  by  the  .Assoc,  of  Olhcial  Agri- 
cultural Chemists  of  .Vmerica,  described  in  liulletin 
No.  9'J.  Bureau  of  Chemistry,  U.S.  Department  of 
Agriculture,  J).  64. 

Other  determinations  aro  those  of  water,  dirt,  which 
may  include  portions  of  animal  tissues,  and  free  fatty 
acids.  The  tit<?r  of  first  grade  tallows  will  generally 
lie  between  45-5'  and  485'  C,  that  of  second  grade  between 
43°  and  45^,   and  tliird  grade  between  40^  and  43^. 

The  a<i(lity  ranges  between  tl-75  and  7  per  cent,  in 
good  to  fair  quality  tallow,  whilst  in  some  samples  it  may 
reach  50  per  cent. 

Wool. — In  the  examination  of  wools,  the  following 
methods  are  used  : — 

Moisture  is  determined  in  I  grm.  by  drying  at  110°  C. 
for  one  hour  in  an  air  oven.  After  removal  from  the  oven 
the  sample  must  lie  placed  in  a  desiccator  over  sulphurie 
acid  and  cooled  under  vacuum,  and  thereafter  weighed 
as  rapidly  as  possible. 

Natural  wool  grease  is  determined  by  e.xtractiiig 
2  grms.  of  the  wool  in  hot  alcohol,  and  evaporating  an 
aliquot  portion  for  the  total  fat.  In  another  portion 
the  free  acid  is  determined,  and  after  deduiting  this  as 
fatty  acids,  the  balance  is  considered  to  Ix'  natural  wool 
grease.  In  another  "2  grms.  the  total  fats  are  extracted 
with  ether,  and  after  deducting  the  natural  wool  grease, 
the  balance  is  entered  a-s  other  fatty  matter.  After 
drying  and  weighing  the  wool  from  the  previous  deter- 
mination the  sand,  dirt,  and  lime  may  be  approximately 
determined  by  shaking  them  out  mechanically,  the 
residue  being  again  dried  and  weighed  as  wool  fibre. 
The  results  so  obtained  are  sufliciently  accurate  for  com- 
parative purposes,  and  the  control  work  on  sliped  wool. 

The  following  analyses  are  typical : — 


Moisture,  per  cent. 
Natural  nool  Krcasc, 

per  cent 

Other  fatly  matter, 

per  cent 

Sand,     dirt,     lime, 

<Sc.,  per  cent.  .. 
Wool  fibre,  per  cent. 


5-74 
4-76 


13-40 

11-08 

10-86 

12-80 

3-44 

7-28 

14-54 

3-68 

1-02 

1-62 

0-56 

1-56 

6-42 
75-72 

10-30       7-36 
69-72     66-68 

1 

12-20 
69-70 

12-74 
11-00 


19-08 
66>Z8 


^feal  cxiracl. — The  following  determinations  are  made  : — 
Moisture,  a.sh,  fat.  substance  preci])itable  by  80  per 
cent,  alcohol,  and  substance  soluble  in  80  per  cent,  alcohol. 
In  addition  the  taste  and  colour  of  the  extract  arc  noted. 
The  methods  of  analysis  have  been  de-cribe<l  by  the 
author.*  Preserved  meats  and  bacon  are  principally 
examined  for  priiservativcs  (chiefly  boric  acid)  and 
ptomaines. 

Boric  acid  is  determined  in  10  grms.  of  the  meat  by 
digesting  it  in  30  c.c.  of  concentrated  suliihuric  acid 
and  250  c.c.  of  methyl  alcohol  with  frequent  shaking, 
for  two  hours,  and  then  subjecting  tin-  whole  to  distillation, 
more  nlcolu>l  being  addi-il  from  time  to  time  as  the  dis- 
tillatioi\  prmeeds.  .Vftei  distilling  for  about  H  hours, 
the  distillate  is  diluted  with  water  to  a  coniToient  volume  ; 
to  ati  aliquot  portion  is  added  givcerinc.  about  one-third 
of  its  volume,  and  this  is  titrated  with  de<i-normal  sodium 
hydroxide,  using  phenolphthalein  as  indicator.  Various 
meats  showe<l  bv  this  method  boric  acid  content  of 
0108  per  cent.,  0-2.'t2  per  cent..  0-310  p«-r  cent. 

In    the    examination    for    ptomaines    the    Stas-Gautier 

•  This  J.,  1907,  1229. 
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method  is  used.*  Indication  of  ptomaines  is  rarely 
found  except  in  blown  tins  and  obviously  decomposed 
meats. 

Oleomargarine. — The  colour  of  oleomargarine  from 
mutton  fat  should  be  nearly  pure  white,  that  from  heef 
tat  should  be  light  yellow.  There  should  be  no  indication 
of  rancidity,  and  no  more  than  a  trace  of  free  acid 

Glue. — In  the  examination  of  glue,  moisture,  ash, 
gelatin,  non-nitrogenous  matter,  nitrogen,  and  water 
absorbed  in  forty-eight  hours  are  determined.  The 
condition  after  soaking  for  forty-eight  hours  is  also 
observed.  The  methods  of  analy.ses  employed  are  those 
described  by  Ridealf.  In  the  drying  of  glue  certain 
determinations  are  made  to  ascertain  and  regidate  the 
amount  of  moisture  in  the  air  of  the  dryer.  For  rapid 
and  fairly  accurate  work,  a  "  Hygrodeik  "'  is  used.  Tliis 
is  a  wet  and  drj'  bulb  thermometer,  to  which  is  attached 
an  indicator,  with  a  chart  upon  which  the  various  tables 
and  calculations  are  plotted,  so  that  the  relative  liumidity 
and  giains  of  water  per  cubic  foot  are  shown  at  once 
without  reference  to  tables,  or  further  calculation.  The 
following  determinations  and  readings  show  the  moisture, 
and  relative  humidity  of  the  air  on  entering  the  dryer 
and  on  leaving  it : — 


Air  entering  the 
dryer. 


Air  leaving  the 
dryer. 


Temperature   . . .  64°  F. 

Relative  humidity  40 
Grain.s  of  water  per 

cubic  foot  ....  2-8 


65°  F. 

45 


53°  F. 
95 


64°  F. 
93 


Olker  analyses. — The  chemicals  used  in  connection  with 
the  treatment  of  skins,  as  sodium  sulphide,  arsenic 
sulphide,  lime,  salt,  sulphuric,  lactic,  acetic,  and  formic 
acids,  must  be  as  free  as  possible  from  soluble  iron 
compounds.  Lubricating  oils,  used  in  connection  with 
refrigerating  machinery  using  anliydrous  ammonia,  should 
be  non-saponifiable.  The  author  some  years  ago  was 
consulted  with  reference  to  trouble  in  a  refrigerating 
machine,  and  found  that  it  arose  from  the  use  of  a  readily 
saponifiable  oil,  prodiu^ing  an  ammonia  soap  in  the 
machine.  Where  steam  is  used  in  direct  contact  with 
food  products,  no  boiler  compound  should  be  used  con- 
taining volatile  organic  compounds,  as  contamination  of 
food  has  been  definitely  traced  to  this  source.  Hence 
the  feed  witer  must  be  examined  periodically. 

The  methods  herein  described  are  those  in  use  in  the 
laboratory  of  the  Christchurch  Meat  Company,  Ltd.,  and 
for  permission  to  read  this  paper  I  have  to  express  my 
thanks  to  the  General  Manager. 

DlSC:USSION. 
Mr.  L.  Meogitt  thought  the  extraction  of  fat  in  tankage 
with  carbon  tetrachloride  was  novel,  and  he  would  like 
to  know  why  this  solvent  was  chosen.  With  regard  tc 
the  statement  that  tankage  will  not  keep  if  its  moisture 
was  over  10  per  cent.,  he  would  be  surprised  if  it  would 
keep  when  it  contained  anything  like  so  much.  He  did 
not  think  the  factor  6-25  was  a  good  one  for  the  nitrogen. 
as  the  material  was  not  all  protein  :  6-GO  was  a  truer 
factor,  while  for  gelatin  and  glue  5-9  was  not  far  wrong. 
For  the  examination  of  glue  he  considered  that  Rideal's 
methods  of  analysis  gave  no  indication  of  the  commercial 
value.  The  proportion  of  nitrogen,  for  example,  meant 
nothing,  for  a  glue  worth  only  £30  might  contain  the 
same  proportion  as  one  worth  £100.  Besides  colour, 
taste,  smell,  and  fracture,  the  •'  jelly  "  test  alone  was 
valuable,  i.e.,  the  comparative  stiffness  and  the  viscosity 
at  a  definite  temperature  with  varying  proportions  of 
water.  In  determining  the  acidity  of  tallow  lie  thought 
it  was  usual  to  dissolve  in  hot  alcohol,  and  inipiircd 
whether  the  use  of  ether  with  the  alcohol  was  to  enable 
tho  determination  to  be  done  in  tlie  cold.  Ho  considered 
the  methods  of  the  Association  of  Agricultural  Chemists 
of   America    were    the    most   up    to    date   and    generally 

♦  Mitchell,  Flesh  Foods,  p.  298. 

t  Glue  and  Glue  Testing,  pp.  108-135, 


applicable.  He  agreed  with  many  of  the  statements 
of  the  author,  and  thought  his  remarks  regarding  saponi- 
fiable oils  in  refrigerators  were  very  interesting. 

Mr.  T.  Steel  noticed  that  for  the  determination  ot 
fat  in  tankage  only  1  grm.  was  used,  and  then  only  .in 
aliquot  part  ot  the  extract  evaporated.  To  attempt 
to  get  1  grm.  to  truly  represent  such  an  uneven  kind 
of  mixture  as  tankage  seemed  to  be  an  unsatisfactory 
procedure.  Then  with  regard  to  allowing  1  grm.  of  the 
woo!  to  cool  (after  drying)  over  sulphuric  acid  in  a  vacuum 
and  then  weighing  in  the  air,  he  suggested  that  a  stoppered 
weighing  tube  would  be  much  simpler  and  more  satis- 
factory than  having  refinement  at  one  end  and  neglect 
at  the  other. 

Mr.  A,  A.  R.4MSAY  pointed  out  that  when  examining 
meat  extracts  for  boric  acid,  which  would  only  be  present 
in  small  proportion,  the  distillation  method  was  slow 
and  tedious.  He  thought  the  small  proportion  of  boric 
acid  might  be  extracted  with  chloroform,  or  ffight  even 
be  dissolved  out  with  glycerine  and  titrated  at  once. 

Dr.  J.  M.  Petp.ie  noticed  that  in  the  paper  two  methods 
were  described  for  estimating  fat — one  by  extracting 
with  carbon  tetrachloride,  and  the  other  with  alcohol 
Recent  investigations  had  sho«Ti  that  it  was  quite  impossible 
to  extract  the  whole  of  it.  Hot  alcohol  gave  the  most 
complete  extraction,  while  ether  only  came  within  60  per 
cent,  of  hot  alcohol,  and  petroleum  spirit  within  45  per 
cent.  At  the  same  time  alcohol  extracted  too  much, 
dissolving  out  also  such  bodies  as  cholesterin 

Mr.  Wright,  who  was  imable  to  be  present,  \vrote  in 
reply,  that  he  had  found  by  experiment  that  carbon 
tetrachloride  was  as  good  a  fat  solvent  as  ether  or  petroleum 
ether,  aiul  on  account  of  its  non-inflammable  nature 
used  it  for  extraction  where  rapid  determinations  were 
called  for.  It  had  been  his  expei'ience  that  tankage 
would  keep  for  at  least  a  year  with  a  moistiu'o  content 
of  from  S  to  10  per  cent.,  provided  the  fat  did  not  exceed 
15  per  cent.  His  reason  for  using  ether  with  alcohol, 
in  the  determination  of  acidity  in  fats,  was  that  solution 
was  more  readily  effected.  When  tankage  was  finely 
ground  for  analysis  it  could  be  reduced  to  a  fairly  even 
mixture,  and  one  grm.  was  sufficient  to  represent  the 
sample  drawn.  The  suggestion  of  a  stoppered  weighing 
tube  was  certainly  a  simpler  and  more  satisfactory  method 
than  that  described  in  the  paper.  He  was  unable  to 
agree  with  Dr.  Petrie'siemarks  with  reference  to  petroleum 
ether  as  a  fat  solvent.  For  tankage  especially  he  had 
found  it  most  satisfactory,  dissolving  out  practically 
all  the  fat,  without  any  of  the  glycogen  which  was  almost 
invariably  present ;  this  solvent  was  always  used  by 
him  when  extracting  fat  from  animal  tissues  with  the 
Soxhlet  apparatus.  Owing  to  the  nature  and  diversity 
of  the  problems  calling  for  sohition  in  technical  analysis 
as  applied  to  tho  freezing  works,  and  owing  to  the  limited 
information  afforded  by  the  literature  on  special  branches 
of  chemical  technology,  it  was  somewhat  difficult  for  a 
chemist  to  devise  original  methods  which  would  combine 
.scientific  accuracy  with  the  rapidity  demanded  in  a 
works  laboratory,  and  thus  maintain  a  high  standard  of 
quality  in  the  products  and  the  economical  utilisation 
of  the  by-products. 


Meeting  held  at   Sydiieji  on    Wednesday,   Nov.    11,    1908. 

MK.    J.    A.    SCHOriBLD    IN    THE    CIIAIK. 

THE  CIRCULATION  OF  HEATED  LIQUIDS. 

BY    E.    V.    MfLLEB. 

Seeing  that  in  industrial  operations  heat  is  applied  to 
liquids  in  a  great  variety  of  apparatus,  in  many  of  which 
the  rapidity  of  circulation  of  the  fluid  is  an  imiiortant 
efficiency  factor,  it  becomes  a  matter  of  interest  to  a.scertain 
the  preci.so  me<hanism  of  this  circulation,  i.e.,  how  it  is 
related  to  the  source  of  heat,  to  the  .shape  of  the  hentinp 
apparatus,  and  to  other  circumstances. 


12tt 


iULLEK— THE  CIRCULATION  OF  HEATKD  UQUIDS. 


[Feb.  15,  1909. 


tig.  1. 


The  question  first  pre- 
sented itself  in  reference 
to  the  heating  of  sugar 
solutions  in  a  vacuum 
pan.  Fig.  1  shows  a 
section  of  a  type  of 
vacuum  pan,  where  the 
heating  surface  consists 
of  copper  pipes  coiled 
in  nearly  tlat  spirals 
(sho^vn  in  section  at  C), 
to  the  inside  of  which 
steam  under  pressure  is 
admitted.  There  is  no 
communication  between 
the  solution  and  the 
inside  of  the  pi])es,  the 
condensed  water  which 
forms  in  the  latter  being 
remo\'ed  without  ad- 
mixture with  the  sugar 
solution.  The  circu- 
lation in  such  a,  pan 
is  known  to  be  in  the 
direction  indicated  by 
the  arrows  on  the 
stream  line  8ho\ni.  The 
central  space  where  the 
liquid  descends  is  called 
the  well. 

Circulation  before  ioi/iHff.— Considering  now  the  circula- 
tion of  the  liquid  while  it  is  being  heated,  and  before 
attaining  the  boiling  point,  the  cause  of  the  movement  must 
be  a  difterence  between  the  mean  density  of  the  portion 
of  each  stream  line,  A  to  B  (in  the  direction  of  the  arrows), 
^nd  that  from  H  to  A.  through  the  well,  this  being  brought 
about  through  dilatation  of  the  hotter  arm.  The  ultimate 
cause  of  the  circulation  is.  then,  that  the  mean  temperature 
of  the  portion  of  stream  line  A  to  B  is,  and  continues, 
greater  than  the  moan  temperature  of  the  portion  B  to  A. 
If  we  follow  a  paiticle  of  the  liquid  in  its  course  round 
a  stream  line  as  it  starts  from  A  and  rises  close  to  the 
heating  surfaces,  it  will  on  this  portion  of  its  journey  be 
receiving  heat,  and  will  rise  in  temperature  until  it  begins 
to  descend  into  the  well,  when,  being  hirther  from  the 
heating  surfaces,  it  will  receive  little  or  no  heat,  so  that 
it  will  remain  practicallv  at  the  temprature  it  had  attained 
at  the  summit.  B.  of  its  course.  This  cycle  will  be  repeated 
after  it  again  reaches  A. 

Now,  instead  of  regarding  the  heating  of  a  particle  as 
time  goes  on.  consider  the  temperatures  existmg  at  any 
one  instant  all  round  a  stream  line.  In  this  case,  if  there 
is  a  temperature  gradient  along  the  course  A  to  B.  there 
must  l)c  an  opposite  temperature  gradient  along  the  coiir.se 
B  to  A.  Thus  the  ditTcrcncc  between  the  mean  tempera- 
tures of  the  two  ])ortions  of  the  .stream  line  does  not 
depend,  at  anv  rate  directly,  on  the  temperatures  at  A  and 
B,  but  on  sonie  difference  in  the  character  of  the  gradients 
existing  along  the  two  arms  of  the  stream  line.  The 
problem  can  be  much  simjilified  by  considering  an  arrange- 
ment whereby  all  temperatures  would  remain  constant 
«s  regards  time.     Fig.  2  represents  an  endless  tube  filled 


Fig.  2. 

with  liquid.     To  the  arm  ACl!  a  source  of  heat  of  constant 
temjx-rature   is  applied  (say  steam  in  a  jacket)  ;   while  to 


the  arm  BDA,  also  jacketed,  is  applied  some  cooling 
medium  who.se  temiierature  can  also  be  kept  constant. 
Time  being  given  for  things  to  assume  a  steady  .state,  the 
following  conditions  will  hold  : — The  velocity  of  ciivulation, 
as  measured  by  the  mass  [lassing  any  cross  section  of  the 
tube  in  unit  time,  will  be  constant  ;  the  rate  of  accession 
of  heat  by  the  arm  .ACB  from  the  source  of  heat  will  be 
constant,  and  will  equal  the  rate  of  exit  of  heat  from  the 
other  arm  to  the  cooling  medium  ;  the  quantity  of  heat 
stored  in  the  liquid  will  be  constant,  and  the  temperature 
existing  at  any  fixed  point  of  the  tube  will  remain  constant 
as  regards  time.  The  whole  area  of  a  cross  section  of  the 
interior  of  the  tube  may  not  be  at  the  same  teni))erature. 
The  temjierature  at  a  (loint  of  the  tul>e,  then,  means  the 
mean  temiierature  over  the  cross  section  at  that  point. 
The  temperature  gradient  means  the  rate  at  which  the 
temperature  at  a  point  changes  per  unit  length  of  the  tube. 
Each  arm  will  receive  heat,  and  each  will  be  cooled. 

Let  T  =  temperature  of  the  hot  source.  I/ct  x  =  distance 
along  the  tube  in  the  direction  .ACB.  Then  x  at  A  =  0. 
and  X  at  B  =  x,.  t=excess  of  temperature  at  any  point 
over  that  at  .■\.  to  =  temperature  at  A.  tj  =  tein]>erature 
at  B.     (Thus  the  temiK-rature  at  any  point  =to-ht.) 

At  a  point  on  ACB  consider  a  vitlunio  consisting  of  a 
length,  dx.  of  the  full  ai-ea  of  cross  section  of  the  stream. 
There  are  two  inlliienccs  tending  to  cause  change  of 
temperature  throughout  this  volume.  The  first  is  the 
receipt  of  heat  from  the  source,  and  the  second  is  the 
continual  influx  of  liquid  coming  from  a  cooler  region. 
Since  the  temperature  of  the  volume  actually  remains 
constant  as  regards  time,  these  two  influences  must  be 
equal  and  opposite.  Kxjiressions  may  be  found  for  them 
by  considering  the  effect  of  each  in  the  absence  of  the  other, 
as  follows  : — 

Change  of  temperature  bi/  conduction  of  heat  from  source. — 
If  movement  of  the  liquid  mass  were  suddenly  stopped, 
the  temperature  all  along  .\CB  would  at  once  begin  to 
incre<\se.  the  rate  of  increase  being  some  function  of  the 
difference  between  the  temjierature  of  the  source  and  that 
of  the  liquid.     Probably  it  will  not  be  far  wrong  to  say 

that  the    rate   of    increase    of    temperature    ,  ,  (where 

T  =  timo)  would  be  proportional  to  the  difference  between 
the  temperature  of  the  source  and  that  of  the  liquid  ; 
and  for  want  of  more  exact  knowledge  this  will  l)e  assumed. 
We  have,  then,  at  a  point  at  which  the  tem|)erature  is 

to+t:-        ^'  =  k  JT-(t„-|-t)l     (1) 

where  k  is  a  constant. 

Change  of  temperature  hi/  convection.— If  we  suppose  the 
receipt  of  heat  from  the  source  to  suddenly  cease  while 
the  movement  of  the  li(|uid  continues,  the  temperature 
at  any  ]ioint  on  ACB  will  at  once  commence  to  fall  owing 
to  tile  advent  of  cooler  liquid.  The  rate  of  this  change 
will  be  jirojiortional  to  the  product  of  the  temperature 

gradient,    ,   ,  and  the   velocity  ;    or,  since  the  latter  is 

constant,  it  will  bo  pro])ortionaI  simply  to  -v- .    Thus  we 

have  dt  _  ^.dt 


■4 


where  K  is  constant. 


dt 


Combining  (1)  and  (2)  we  get  ,    ■»-Lt  =  L(T  -t,,).  where  L 


stands  for  k/K  ;    whence  t: 


=  Ce"^^-t-T- 


.(3) 


To  find  C  and   L  we  have   the  following  conditions  :- 
When  x  =  0,  t  =  0,andC=to-T;   when  x  =  xi,  t  =  ti  -  to  = 


.-Lx, 


-KT-t.,    or   Ce 


Lx 


1  = 


or 


Ce 

C.    e 

'0-  ' 

terms  of  known  quantities 
1 


I,x 


i=t, 
1 


-  T.     Substituting   for 
ti-T 


L  =  .  -    log     -! — -  ,  so  that,   in 


log-  :^. 


t„-T 


+  T-to. 


t  =   (to-T)  e-M 

Calculation  of  a  special  case. 

Let  X,  =  10  units  of  length,  T  =  240°  F,  to  =  140'  F,  and 
t,  =  150°   F.     Then   t,-T=-90,   and   to-T=-100,   so 


Vol.  XXVIII.,  No.  3.] 


MILLER— THP:   circulation   OF   HEATED   LIQUIDS. 


127 


thatt  =  100(l -e  O-OlOSSeXj  From  this  the  accompany- 
ing table  of  corresponding  values  of  x  and  t  has  been 
calculated.  The  third  column  gives  the  differences  of 
temperature  for  each  vinit  advance  in  distance,  .so  that 
these  figures  represent  approximately  the  temperature 
gradients  at  the  different  points. 


X. 

t. 

Difference. 

0 

0-0 

1 

1-0481 

1-0481 

2 

2-0852 

1-0371 

3 

3-1101 

1-0249 

4 

4-1268 

1-0167 

5 

5-1311 

1-0043 

6 

6-1-259 

0-9948 

7 

7-1098 

0-9839 

8 

8-0833 

0-9735 

9 

9-0467 

0-9634 

10 

10-00000 

0-9533 

It  will  he  noticed  that  the  increase  of  temperature  per 
unit  length  is  greatest  near  A  and  falls  off  as  B  is 
approached.  This  has  the  effect  of  making  the  mean 
temperature  along  the  arm  greater  than  the  average  of 
the  extreme  temperatures  tg  and  tj,  which  is  145"  F.  A 
close  approximation  to  the  mean  temperature  will  be  got 
bv  taking  the  average  of  those  in  the  middle  colunm 
(.VOS67)  and  adding  t,,.  thus  giving  145.0SG7.  This  is 
0'0867"  above  the  mean  of  tlie  extreme  tem]>eratures. 

Or,  tile  true  mean  temperature,  t^+t,  may  be  derived 
from  the  original  equation  (3),  by  integrating  (i.e.. 
multiplying  each  value  of  t  by  its  corresponding  dx), 
and  dividing  by  x,,  which  is  the  sum  of  the  dx's.  Thus  we 
have,   where  t  =  tj  +  t  —  t,, 

Ce  ~  ^^  dx  +  -'      /   (T  _  to)  dx 
Xi  ,/ 


0         -  Lxi  r.    I 

L^  +lI 

.    C    ^_^-Lx,j 
Lx, 


4-T 


(T  -  to)  X, 


tn 


Taking  the  numerical  values  of  the  special  case  :      -      = 

-  949- 137,  c - ^''i  =  0-9000,  and  T  - 1„  =  100.  So  we  h'ave 
t  =  100-949-137(l-  0-9)  =  5-0863,  and  the  mean  temper- 
ature  will   be    1450863. 

The  problem  of  the  mean  temperature  of  the  cooled  arm 
is  a  precise  counterpart  of  the  above,  and  leads  to  the 
result  that  the  mean  temperature  of  the  liquid  in  this 
arm  is  as  raucli  below  the  average  of  the  temperatures 
at  A  and  B  as  the  mean  temperature  of  the  heated  arm 
is  above  it.  Thus  to  get  the  whole  difference  between  the 
mean  temperatures  of  the  two  arms  we  must  double 
t  as  found  for  one  arm  and  subtract  t ,  - 1,,.  In  the 
numerical  example  the  difference  between  the  mean 
temperatures  of  the  arms  would  be  (2x5-0863)  — 10  = 
0-1726'' F. 

The  (mrves  shown  in  Fig.  3,  plotted  from  the  numerical 
example,  indicate  the  character  of  the  change  of  temper- 


A/9  or  UNITS  or  LErfcTH  or  arhs 


fig:  3. 


ature  as  we  pass  from  A  to  B  and  thence  from  B  to  A  ; 
but  in  order  to  make  the  departure  of  these  curves  from 
straightness  visible,  the  figures  after  the  decimal  points 
in  the  nnddle  column  have  all  been  multiplied  by  ten. 
Regarding  the  difference  in  meao  temperature  of  the 
heated  and  non-heated  portion  of  the  stream  lines  in  a 
vacuum  pan  as  the  cause  of  the  circulation,  the  above 
analysis  shows  how  small  that  difference  is  likely  to  bs 
in  most  cases.  Tests  of  temperatures  at  points  in  the 
vacuum  pan  corresponding  to  A  and  B,  wlien  the  charge 
was  being  heated  up,  showed  tliat  the  difference  never 
exceeded  5°  F.  It  follows  that  the  difference  in  mean 
temperature  in  the  two  arms  of  a  stream  line  must  liav'e 
been  much  less  than  0-17''  F. ,  that  found  for  the  numerical 
example,  where  the  range  of  temperature  was  taken 
as   10°. 

Inspection  of  the  curves  of  Fig.  3  sliows  that  the 
variation  of  the  temperature  gradient  along  the  two  arms 
is  the  real  cause  of  the  circulation,  for  if  this  did  not 
vary,  i.e.,  if  both  curves  were  straight,  then  the  mean 
temperature,  and  consequently  the  mean  density,  would 
be  the  same  in  both  arms,  and  no  driving  force  would 
exist. 

If,  now,  the  temperatuce  gradient  were  prevented 
from  diminishing,  or  were  to  be  made  to  increase  along 
ACB,  by  applying  more  intense  heat  to  the  upper  part  of 
the  arm,  this  would  reduce  the  difference  between  the  mean 
temperatures  of  the  arms,  and  the  circulation  would  be 
retarded,  or  might  practically  cease,  notwithstanding 
that  the  range  l.ietween  the  temperatures  at  A  and  B 
would  be  increased,  and  that  more  heat  would  be  entering 
the  heated  arm  per  unit  time  than  before.  As  this  result 
appeared  somewhat  unexpected  the  writer  attempted 
to  test  its  truth  in  the  following  way  : — 

Fig.  4  shows  an  end- 
less tube  of  glass,  such 
as  is  sold  for  demon- 
stration of  circulation 
of  liquids.  The  arms 
a  and  /*  were  woimd 
closely  with  insulated 
manganin  wire  in  a 
single  layer.  There 
were  two  coils,  the 
lower  one  extending 
from  e  to  /,  and  the 
upper  from  /  to  g.  The 
whole  tube  was  then 
wound  round  with  lint 
as  a  non-conductor  of 
heat,  except  about  2k 
centimeters  at  k  for 
observation.  The  tube  was  filled  with  water  t  ontaining  light 
particles  in  suspension.  The  circulation  was  observed  with 
a  lens  arranged  so  that  [larticles  in  about  the  middle  of  the 
stream  were  in  good  focus,  and  at  the  same  time  marks 
on  the  outside  of  the  tube  were  not  too  far  out  of  focus 
to  be  recognisable.  These  marks  were  2  cm.  apart, 
and  the  time  taken  by  particles  to  pass  between  them 
was  taken  by  a  stop  watch.  The  resistance  of  the  arm 
circuit  e  to  /  was  890  ohms,  that  of  the  circuit  /  to  g, 
207  ohms.  External  resistances  were  added  to  these 
two  arm  circuits  to  adjust  the  currents  through  them, 
which  were  in  parallel.  The  supply  cf  current  was  from 
a  lighting  circuit  of  105  volts. 

Experirnent  1. — Equal  current  in  both  coils  (0-12  amp.). 
As  was  expected,  this  induced  rapiil  circulation  at  first, 
but  this  quickly  fell  off.  The  velocity  If  minutes  after 
starting  the  current  wa-i  5i  cm.  per  second,  but  tliis  fell 
off  until,  in  the  period  between  15  and  21  minutes  from 
start,  the  circulation  was  pr.iclically  constant  at  0-11  cm.  per 
second.  The  current  in  the  upper  coil  was  then  increased 
to  0'4o  amp.  This  soon  began  to  retard  the  circulation, 
so  that  in  20  minutes  from  start  it  was  barely  perceptible. 
Tile  glass  at  yt-  was  now  just  warm  to  the  touch.  .Vt  30 
minutes  the  circulation  had  ))ractically  stopped.  Imme- 
diately afterwards  the  water  sutldenly  spurted  out  of  the 
relief  tube  U  with  some  fiiici',  showing  that  the  water 
in  the  up|)cr  ])or!ion  of  the  circulation  tube  was  boiling. 
The  rapid  initial  circulation  was  doubtless  due  to  the 
lack  of  any  opposing  temperature  gradient  in  the  arms 
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d   and   e.      As   this   became  established   the    limilutioii 
settled  down  to  a  constant  and  much  slower  rate. 

Kxperimenl  2. — Starting  with  cold  water  again, 
current.*  of  0-12  and  0-45  amp.  were  put  on  from  tho 
start,  the  larger  current  bcini;  in  tho  upper  coil.  Much 
more  heat  must  i\ow  have  been  entering  the  arms  n 
and  6  than  in  the  first  experiment,  yet  the  circulation 
after  one  minute  was  only  0-24  cm.  per  second,  and  in 
.Ji  minutes  this  had  become  reduced  to  012  cm.  per 
second — about  the  same  as  in  the  first  experiment  after 
13  minutes.  In  4J  minutes  tlio  circulation  was  seen 
to  be  in  opposite  <lirections. '  the  liquid  in  the  upper 
part  of  the  observation  space  pa.ssing  upwards,  that  I 
in  the  lower  part  downwards.  Doubtless  the  resistance 
winding  being  taken  to  the  very  lowest  point  of  the 
tube  (see  Fig.  4).  coupled  with  the  fact  that  there  was  ' 
no  circulation  of  the  whole  body  of  liquid  to  contend 
against,  causwl  this  action.  Tho  stoppage  of  circulation, 
indicated  by  theory  and  thus  demonstrated,  due  to 
increasing  the  temperature  of  the  upper  portion  of  the 
heated  arm.  is  not  difficult  to  understand  if  we  pay 
attention  to  wliat  occurs  in  the  other  arm.  If  the  portion, 
Ig,  is  made  very  hot,  and  consequently  light,  it  will  pass 
on  into  the  arm.  ilr,  and  soon  there  will  be  a  column  of 
light  liquid  in  that  arm  as  long  as  fg,  or  if  the  circulation 
does  not  then  stop,  longer  than  the  column,  fg. 

In  a  mass  of  liquid,  a  stream  line  is  somewhat 
differently  circumstanced  from  the  tube  depicted  in  Fig.  4. 
since  it  would  be  free  to  "  short  circiiit."  With  the  heat 
distribution  of  the  two  foregoing  experiments,  the  stream 
lines  would  doubtless  do  this ;  that  is.  they  would  form 
two  circuits,  one  above  the  other,  corresponding  to  the 
two  regions  of  different  temperature.  In  a  mass  of 
liquid  circulation  will  only  take  place  between  the  lowest 
point  of  the  heating  surface  and  the  stirface  of  the  liquid, 
and  will  not  extend  to  the  b^  ttom  of  the  liquid  if  the  heating 
surface  does   not   extend   there.     Any    liquid    below   the 

heating    surface     will     remain 
/^  stagnant.         Tliis      refers      of 

course  only    to   liquids  liefore 

they  reach  their  boiling  point. 

as    is    illustrated    by    a    later 

experiment. 

Circulation  when  boiling. — 
Passing  now  to  the  case  of 
a  liqtiid  when  boiling,  the 
following  experiment  nnll  show 
that  the  circulation  can  no 
longer  be  due  either  to 
temperature  differences  or  to 
differences  of  temperature 
gradients.  but  is  closely 
connected  with  the  disen- 
gagement of  vapoiir.  A.  in 
Fig.  5.  is  an  inverte<I  bell  jar. 
about  7  inches  deep,  nearly 
filled  with  water  in  which 
particles  were  suspended  in 
order  to  show  the  circulation.  B  is  a  J- inch  brass 
tube,  bent  into  a  single  coil  having  a  diameter  ne.irly 
as  great  as  that  of  the  bell  jar.  The  coil  co\ild  be  raised 
or  loweretl  in  the  water,  and  was  supplied  with  high 
pressure  steam  at  h.  Starting  with  tho  cold  water 
the  coil  was  placed  rather  low  down  in  the  vessel  and 
steam  turned  on.  An  immediate  but  sluggish  circulation 
resulted,  the  lighter  particles  ri.sing  all  round  the  coil, 
proceeding  to  the  surface,  and  returning  downwards 
near  the  axis  of  the  jar.  The  heavier  particles  .ill  settled 
down  into  the  slight  pocket  .at  a.  The  circulation 
extended  only  J  inch  below  the  coil;  the  liquid  below 
that  was  stagnant.  In  order  to  avoid  unequal  heating 
and  risk  of  fracture  of  the  jar  the  water  was  stirred  from 
the  bottom  from  time  to  time  by  means  of  a  rod. 
Immediately  after  each  stirring  the  heavier  particles 
sank  into  the  pocket  again,  and  in  the  intervals  between 
the  stirrings  the  liquid  below  the  coil  beeame  stacnant. 
This  continued  until  bubbles  of  air  began  to  rise  up  from 
the  coil,  when  the  circulation  slightly  improved.  When 
the  water  was  nearly  boiling  the  coil  was  raised  to  within 
an  inch  of  the  surface.  On  boiling,  a  violent  circulation 
was  set  up,  which  reached  to  the  bottom  of  the  jar,  and 


B 
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swept  tho  hea-iier  particles  into  its  course.  Tliis  con- 
tinued when  the  coil  was  raised  half  an  inch,  indeed 
it  was  not  until  the  coil  was  right  up  to  the  surface  of 
the  liquid  that  the  heavier  particles  again  settled  down 
to  the  bottom.  During  boiling  there  was  rather  less 
steam  supplied  than  during  heating  up. 

If  the  temperature  gnidient  along  a  stream  line  in 
this  appanitus  be  considered  it  will  be  obvious  that  it 
mtist  be  zero  everywhere,  for  every  j.ortion  of  the  liquid 
must  be  at  the  same  temperature  within  a  small  fraction 
of  one  degree.  The  very  brisk  circulation  is  none  the 
less  duo  to  expansion  anil  to  graWty,  but  the  expansion 
is  that  of  the  liquid  into  vapour.  One  portion  of  a  .stream 
line  consists  of  liquid,  and  the  other  of  mixed  liquid  and 
vapour,  which,  of  course,  will  have  a  much  smaller  density. 
Unlike  the  case  where  the  liquid  is  being  heated  up 
before  boiling,  this  rarefied  material  is  not  carried  to  the 
downward  }>ortion  of  the  stream  line,  but  is  elinunated 
at  the  summit  :  and  this  is  why.  in  the  apparatus  of 
Fig.  5,  the  circulation  during  boiling  did  not  form  a 
short  circuit  but  extended  to  the  bottom  of  the  jar,  even 
though  the  heating  was  only  taking  ))lace  at  the  toix, 
whereas  before  boiling  the  circulation  was  limited  to 
i  inch  under  the  coil.  An  example  of  this  ditTcrcnce  is 
affonled  by  tho  process  of  heating  up  cold  water  in  a 
Coraish  boiler  where  the  heating  surface  is  chiclly  uear 
the  surface  of  the  water  in  the  boiler.  When  the  up|H'r 
part  of  the  water  is  nearlj  to  lioiling  point  the  lower 
portion  is  still  quite  cold,  but  a  few  minutes  of  actual 
boiling  bring  all  parts  to  the  same  temiHTiture. 

When  liquid  boils  in  any  vessel  the  boiling  jioint  is 
not  the  Siunc  at  a  do])th  in  the  liquid  as  it  is  on  the  surface, 
on  account  of  the  hydrostatic  pressure  of  the  liquid. 
With  atmospheric  pressure  on  the  surface  of  the  liquid 
this  variation  of  boiling  point  is  slight,  except  where  the 
depth  of  the  liquid  is  great.  The  working  of  geysers  is 
explained  on  this  principle.  But  in  a  vacuum  pan  the 
variation  of  Imiling  point  from  this  cause  may  be  con- 
siderable. If  the  absolute  pressure  on  the  surface  of  the 
liquid  is  equal  to  2  in.  of  mercury,  and  if  we  have  water 
boiling  in  the  pan,  its  temjierature  will  be  about  102°  F. 
But  3  feet  under  the  surface  the  liquid  is  \mdcr  the  pres.sure 
of  tho  water  above  it  in  addition  to  the  pressure  at  the 
surface.  The  total  pressure  would  equal  4i  inches  of 
mercury — more  than  double  the  pres,sure  at  the  surface — 
and  the  water  3  feet  imder  the  surface  lould  not  boil 
unless  its  terai>eratun>  reached  about   1.30°  F. 

To  test  this  point  practically  a  16-candle-power  electric 
lamp.  ])ropcrly  insulated  and  protected,  was  fitted  into 
the  interior  of  a  vacuum  )>an,  and  a  sight  glass  was  also 
fitted  at  the  end  of  a  tube  10  in.  long  and  projecting 
that  distance  into  the  pan.  This  was  fixe<i  in  such  a 
position  that  the  light  from  the  lamp  would  come  through 
the  glass  after  having  traversed  9  or  10  in.  of  the  liquid 
just  over  the  bottom  coil  near  where  it  entered  the  pan. 
This  would  be  the  hottest  portion  of  the  coil.  On  looking 
through  the  tube  when  the  lamp  was  lit  up.  the  lamp 
and  a  iwrtion  of  the  surface  of  tho  bottom  coil  could  be 
plainly  seen.  (See  Fig.  6,  where  a  is  the  sight  tube, 
and  h  is  the  lamp  ;  e  is  a  sight  glass  for  observing  the 
surface  of  the  liquid,  and  d  is  another  allowing  access 
of  light    to  it.)     On   exhausting   the  air    from    the   pan 

and.  charging  (which 
is  done  through  the 
pipe,  /),  when  the 
liquid  reached  the 
level  of  the  light  the 
latter  was  obliterated 
owing  to  froth,  but 
as  the  level  of  the 
liquid  rose  the  light 
gradually  appeared. 
Steam  was  then  sup- 
])lied  to  all  the  coils. 
.■\fter  some  time,  when 
the  liquid  in  the  ])nn 
was  boiling  violently 
on  the  surface  as  seen 
through  the  upper 
sight  glas,s,  raising 
a     wave  about    2    ft. 
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high  all  round  the  pan,  as  shown  in  Fig.  6,  there 
was  so  little  disturbance  at  the  sight  tube  that  the 
shape  of  the  lamp  filament  was  quite  distinct,  in  fact, 
the  liquid  appeared  to  be  quiescent  except  for  a  few  very 
small  bubbles,  presumably  of  air,  which  ke]it  crossing 
close  to  the  glass.  There  was  no  trace  of  boiling  at  the 
coil  surface.  The  temperatures  at  the  surface  of  the 
liquid  and  at  the  lowest  coil  were  practically  the  same. 
Invarialjly  on  allowing  more  liquid  to  enter  the  pan 
through  the  feed  ]iipe,  /,  clouds  of  hubbies  rushed  past 
the  sight  glass  and  completely  obliterated  the  light. 
These  were  probably  derived  from  air  dissolved  in  the 
lii|uid.  On  stopping  the  feed  the  light  ajipeared  again. 
Similar  trials  nere  made  on  several  different  occasions 
of  boiling,  and  in  no  case  was  any  boiling  observed  at 
the  heating  surface,  even  when  steam  was  shut  olf  all 
the  upper  coils.  Then  the  boiling,  clearly  enough  visible 
on  the  surface,  was  due  entirely  to  the  heating  surface 
the  hottest  part  of  which  was  under  observation.  It  is 
instructive  to  follow  the  temperatures  round  a  stream 
line.  These  will  be  constant  as  regards  time,  or  in  the 
case  of  solutions  will  alter  slowly  with  the  density.  From 
A.  going  through  the  coils  towards  B,  the  temperature 
will  increase  according  to  the  law  alread}'  found  for  the 
non-boiling  period.  At  the  same  time  the  boiling  point 
will  decrease  as  we  approach  the  surface,  so  that  at  some 
point  between  A  and  B  the  increasing  temperature  will 
meet  the  decreasing  boiling  point  and  ebullition  will 
take  place.  Between  that  point  and  B  all  the  heat  taken 
up  by  the  liquid  from  the  whole  heating  surface  will  be 
rendered  latent  by  evaporation  ;  and  at  B,  and  from 
B  to  -A  through  the  well,  the  liquid  will  be  at  one  tem- 
perature. It  has  been  repeatedly  found  that  the 
temperatures  above  and  below  the  coils  of  a  boiling  liquid 
in  a  vacuum  pan  are  so  nearly  identical  that  slight 
irregularities  mask  any  difference  there  may  be.  The 
distance  below  the  surface  at  which  boiling  occurs  will 
(other  things  remaining  the  same)  decrease  as  the  rate 
of  circulation  increases,  and  vice  versa.  For  if  the  cir- 
culation is  very  rapid  there  will  be  but  slight  increase 
of  temperature  as  the  liquid  rises  among  the  coils,  and  it 
will  have  to  travel  to  a  region  of  lower  boiling  point 
{■i.e.,  nearer  the  surface  of  the  liquid)  before  ebullition 
can  occur. 

Rapidity  of  circvlntion. — The  factors  which  control  the 
rapidity  of  circulation  can  now  be  made  clear.  The 
rate  depends  idtimately,  of  cour.se,  on  the  rate  of  trans- 
ference of  heat  from  the  steam  in  the  coils  to  the  liquid 
outside  them.  This  again  is  a  function  of  the  difference 
of  temperature  between  the  steam  and  the  liquid  touching 
the  coils.  The  maintenance  of  this  difference  depends 
on  the  heat  conductance  of  the  coils,  and  the  rate  at 
which  heat  can  penetrate  into  the  liquid.  In  the  absence 
of  circulation  heat  would  have  to  penetrate  the  liquid 
by  conduction  only,  and,  as  most  liquids  are  very  bad 
conductors  of  heat,  a  steep  temperature  gradient  would 
be  set  up  in  a  direction  normal  to  the  heating  surface. 
A  brisk  circulation  sweeps  this  away  and  causes  the 
temperature  of  the  liquid  in  contact  with  the  heating 
surface  to  approximate  to  that  of  the  body  of  the  liquid. 
Thus  the  rate  of  heat  transference,  and  therefore  the 
rate  of  evaporation,  depends  (in  so  far  as  the  liquid  is  a 
factor  in  the  case)  almost  wholly  on  the  rapidity  of 
circulation,  whereby  new  portions  of  the  liquid  are  con- 
tinually being  brought  into  contact  with  the  heating 
surface.  If  the  circulation  is  very  efficient  the-  rate 
of  evaporation  depends  more  on  the  nature  (material, 
thickness,  &c.)  of  the  coils.  The  more  it  is  deficient  the 
more  it  depends  on  the  nature  of  the  liquid,  and  not  on 
the  coils. 

Since,  as  before  shown,  any  increase  in  rate  of  evapora- 
tion tends  to  induce  an  increase  in  circulation,  while. 
conversely,  any  increase  in  the  latter  reacts  to  produce 
an  increase  in  evaporation,  it  is  clear  that  by  removing 
as  far  as  possible  all  obstacles  to  circulation  considerable 
increase  in  rate  of  evaporation  may  result.  There  is 
little  doubt,  however,  that  such  increase  tends  to  a  limit 
conditioned  by  the  properties  of  the  liquid  itself.  But 
even  if  this  were  not  the  case  :  if  circulation,  in  spite 
of  obstacles,  could  increase  to  such  an  extent  as  to  do 
away  with  any  temperature  gradient  in  the  liquid,  normal 


to  the  heating  surface,  still  evaporation  would  be  limited 
by  the  conductance  of  the  coils. 

The  obstacles  to  circulation  consist  of  the  walls  of  the 
vessel,  the  coils  and  other  apparatus  with  their  supports, 
and  the  viscosity  of  the  liquid.  With  homogeneous 
liquids  the  latter  is  constant  at  a  given  temperature, 
but  with  solutions  it  increases,  sometimes  enormously, 
mth  the  concentration.  This  introduces  a  factor  which 
may  produce  curious  resiUts.  Very  impure  sugar  solutions 
become  exceedingly  viscous  on  evaporation.  In  dealing 
with  such  a  solution  in  the  vacuum  pan  it  is  often  found 
that  a  stage  is  reached  when  evaporation  almost  ceases, 
notwithstanding  that  the  temperature  of  the  mass  of 
substance  in  the  pan  is,  and  remains,  verv  much  (80'  to 
90°  F.)  below  that  of  the  steam  in  the" coils.  This  is 
probably  brought  about  as  follows  : — Owing  to  sluggish 
circulation  in  the  first  place,  the  temperature  of  the  liquid 
touching  any  portion  of  the  heating  surface  is  enabled 
to  rise  to  the  boiling  point,  even  though  its  locus  should 
be  deep  under  the  surface.  The  increase  of  .'irculation 
which  this  ebullition  would  tend  to  bring  about  would 
be  opposed  by  an  increased  viscosity  due  to  the  accompany- 
ing concentration  ;  and  if  the  effect  of  the  latter  should 
exceed  that  of  the  former  the  circulation  would  be  still 
further  retarded.  The  liquid  in  contact  with  the  heating 
surface  would  become  very  concentrated  and  viscous. 
and  would  attain  a  much  higher  temperature  than  would 
the  rest  of  the  liquid  in  the  pan.  Thus  it  is  likely  that 
in  such  cases  a  non-conducting  layer  of  highly  viscous 
liquid  is  automatically  formed  all  over  the  heating  surfaces, 
which  nearly  stops  the  entrance  of  heat  into  the  liquid,  and 
can  be  but  slowly  replaced  by  the  feeble  circulation  which 
alone  can  be  maintained  by  the  very  slow  evaporation. 

The  blowing  of  steam  through  the  liquid  in  such  a  way 
as  to  assist  circulation  is  found  to  expedite  evaporation 
considerably.  It  is  obvious  that  by  increasing  the 
pressure  of  steam  used  in  the  coils,  and  thereby  raising  its 
temperature,  the  rate  at  which  heat  enters  the  liquid  may 
be  increased.  If,  for  instance,  the  liquid  is  boiling  at 
160°  F.  .and  the  pressure  of  steam  in  the  coils  is  10  lb. 
per  sq.  in.,  then  the  temperature  of  the  steam  will  be 
240°  F.,  and  the  difference  of  temperatures  of  steam  and 
liquid  80°  F.  If,  now,  the  steam  pressure  is  raised  to 
70  lb.  per  sq.  in.,  which  corresponds  to  a  temperature 
of  316°  F.,  the  difference  between  the  temperature  of 
the  steam  and  that  of  the  liquid  will  be  156°  F.,  or  nearly 
double  what  it  was  before.  This  will  cause  a  much  more 
rapid  transfer  of  heat,  not  only  because,  at  the  higher 
temperature  a  pound  of  steam  contains  more  heat,  but 
chiefly  because  more  steam  will  be  used.  The  resulting 
increase  in  evaporation  produces  brisker  circulation, 
which  again  reacts  on  the  evaporation,  as  has  been  already 
described.  Or.  if  a  very  brisk  circulation  is  a  desideratum, 
some  of  the  obstructing  heating  surface  may  be  removed 
without  reducing  the  rate  of  evaporation.  The  increase 
of  efficiency  due  to  the  use  of  high  pressure  steam  is  thus 
made  clear. 


Obituary. 

WILLIAir     IIARTIX     H.\BIRSHAW. 

W.  JI.  Habirshaw  was  born  February,  1S.S5,  in 
New  York  City.  Previous  to  the  year  1873,  Mr. 
Habirshaw  served  in  the  United  States  Navy  as 
an  engineer.  Subsequently  leaving  the  navy,  he 
opened  a  laboratory  in  New  York  for  com- 
mercial analysis  and  as  a  chemical  and  technical 
consultant,  and  continued  there  in  that  capacity, 
till  about  the  year  1877.  With  regard  to  subsequent 
years,  his  services  in  advancing  by  improvements 
and  inventions  the  interests  of  the  iron,  sugar,  and 
fertiliser  industries  have  been  of  great  value.  He 
devoted  much  time  and  labour  to  the  practical 
applications  of  electricity  in  chemical  industry,  pro- 
ducing insulating  materials  which  have  been  in  use 
for  many  years. 

W.  M".  Habirshaw  died  on  Aug.  loth,  1908,  at 
Saratoga  Springs.  ,    ,,       c     •  .        t 

He  was  an  original  member  of  the  Society  ot 
Chemical  ludustrv. 
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English.— 8d.  each,  to  the  Comiitroller  of  the  I'atent  Office,  C.  N.  Dalton,  Esq.,  SoDthampton  Bttildiu(tB,  Chancery  Lane,  London,  W.C. 

VnUed  States.— u.  eacli,  to  the  Secretary  of  the  Society. 

French. — Ifr.  25  c.  each,  to  Belln  et  Cie.,  66,  Rue  dea  Francs-BourgeoiB,  Paris  (3e.). 

German — 1  mark  each  (with  full  particulars),  to  Kalserlich  Patentamt,  BerUn,  Germany. 


I.  — PLANT,  APPARATUS,  AND  MACHINERY. 

1'atents. 

Kilns  or  ovens;     Recovering  waste  heat  jrom  brick;  pipt, 

potter:/  and  other ««(/  utilisalion  of  such  waste  heat. 

■I.  H.  Oxlcy  and  A.  Crosslev,  Grosmout,  Yorks.     Ens. 
Pat.  28.079,  Dec.  20,  1907." 

A  STEAM-.IET  is  fixed  in  a  suitable  chamber  opening  out 
of  the  kiln.  When  the  firing  is  com]ileted,  a  dani])cr 
between  the  kiln  and  this  blast-chamber  is  opened,  the 
steam  turned  on.  and  the  hot  gases  drawii  from  the  kiln 
by  suction  and  conveyed  by  pipe  or  flue  to  any  place 
required.  I'ipes  conveying  the  heat  to  drying  chambers 
are  fitted  with  adjustaljle  outlets,  so  that"  the  discharge 
of  hot  air  miiy  be  distributed  over  the  whole,  or  con- 
centrated in  anv  part  of  the  drving  room,  as  desired. 

— H.  H.  S. 

Ovens  [for  pottery,  etc.]  ;  Construction  of .    A.  Parvilli^e, 

Paris.     Kng.  Pat.   18,730,  Sept.  7,   1908.     Under  Int. 
Conv.,  Sept.  9,  1907. 

Is  order  to  avoid  the  excessive  strains  due  to  rapid 
heating  and  cooling,  the  kiln  is  built  with  two  walls, 
the  outer  being  of  armoured  concrete,  and  the  inner  one, 
constituting  the  oven  proper,  of  refractory  material. 
The  space  between  the  two  walls  is  filled  with  non-con- 
ducting and  slightly  compressible  material,  such  as  iron 
dross  or  clinkers  mixc<l  with  a  little  sandy  clay.  The 
arrangement  may  be  extended  to  a  whole  battery  of 
kilns.— H.  H.  .S.  " 

[Incandescence]  Heating  by  radiation  ;    lie/ractori/  matitlcs 

or   Ike   lite   /or .   '  M.    Delage,   Paris.       Eug.    Pat. 

28,407.  Dec.  24,  1907.  Under  Int.  Conv.,  Feb.  27.  1907. 
A  MANTLE  k-nitted  from  asbestos  thread  is  soaked  iu  a 
solution  of  the  soluble  .salts  of  metals  having  refractory 
oxides,  dried,  and  stretched  upon  a  mould  to  give  it 
the  desired  form.  This  is  done  in  order  to  harden  and 
stiffen  the  mantle.  It  is  then  calcined  in  a  gas  flame 
and  a  thick  layer  of  cerium  oxide  is  deposited  upon  it 
by  soaking  it  in  a  strong  solution  of  a  cerium  salt,  drying 
and  subsequently  calcining  it. — W.  H.  C. 

Filtering  apparatus  ;  Rotary  — — .  A.  J.  Arbuekle  and 
A.  Osborne,  Johannesburg,  Transvaal.  Eng.  Pat 
20,400,  Sept.  28,   1908. 


A  CYUNDKiCAL  frame,  1,  having  a  solid  flange,  2,  on  its 
outer  edge  and  a  hollow  flange,  3,  on  its  inner  edge,  is 
<livided   into   several   compartments   by   transverse   ribs. 
It  is  covered  on  its  inner  and  outer  surface  by  curved 
perforated  plates,  7,  over  iihich  filter  cloth.  8,  is  stretched. 
I    The  conijtartments  do  not  communicate  with  one  another, 
and   the  frame  is  carried   from  a  hub,    14,   by  radiating 
hollow  arms,  ir>.  10.     There  are  four  arms  for  each  section 
of  the  frame  ;    one  for  filtering  by  suction,  one  for  drying 
I    by  vacuum,  and  two  for  back  pressure.     The  hollow  arms 
comnnniicate  at  their  outer  ends  with  the  fdtering  chambers 
I    by  the  hollow  fiange,  3,  which  is  also  divided  into  com- 
partments  to   correspond    with    the    filtering   chambers ; 
and  at  their  inner  ends  with  hollow  pas.sages  pierced  in 
the   hub.     The   passages,    18,   are   for  suction   and   com- 
!    municate  with   the  chamber,  47  which   is  connected  to  a 
J    suction  producing  device.     The  passages,  19,  communicate 
■   with   the  chamber,   ol,   connected   to   a   vacuum   pump, 
'   and  the  passages.  20,  communicate  with  the  chamlM>r,  57, 
connected  to  a   back-i)re8sure   pump.     The  passages  are 
provided  with  valves.  24.  ojierated  by  cam-iilates.  39.  40, 
on  the  face  of  the  ]ilatc.  .'(7.      The  shaft  is  su))ported  on 
a   bearing.   35,  and  is  rotated  by  suitable  means.      The 
j   concentric  pipes,  32,  50,  56,  are  connected  to  the  chambers, 
I   47,  51,  57,  by  stuffing-boxes.     The  material  to  be  filtered 
!   is   fed   into   the   trough,   45,   into   which   the   cylindrical 
frame  dips,  and  on  rotation,  the  liquid  is  sucked  through 
I   the  cloth  and  the  solid  matter  forms  a  cake  on  the  surfaces 
I    of  the  chambers.      .As  the  rotation  proceeds,  the  chambers 
I   emerge  from  the  liquid,  the  suction  passages  are  closed 
'   and  the  vacuum  passages  are  opened  and  the  deposit  is 
dried  by  the  air  drawn  through.     On  continued  rotation 
the  vacuum  passages  are  closed,  the  back  ])ressure  passages 
are  opened,  and  a  current  of  liquid  is  forced  from  the 
interior  through  the  surface  of  the  filters,  thus  detaching 
the  solids,  which  fall  on  to  the  shoots,  03,  04,  by  which 
they  are  conducted  away. — \V.  H.  C. 

Filter-press  :    Continuous .     A.  J.  Arbuekle,  Johan- 
nesburg, Transvaal.     U.S.  Pat.  905,129,  Dec.  1,  190S. 

The  apparatus  consists  of  a 
cylindrical  vessel.  2.  3.  having 
a  conical  lower  extension.  4, 
provided  with  outlets.  Go. 
A  reci]irocating  i)lunger,  10, 
having  a  jierforated  bottom, 
18,  to  which  is  attached  a 
cloth-covered  filter-plate.  35. 
passes  through  the  stuffing- 
box,  II.  into  the  upper  jiart 
of  the  cylinder,  3.  The  lower 
cylinder,  2,  and  the  conical 
part,  4,  have  oj)enings,  7.  in 
K  l^CD^yi  their    side    walls    into    which 

J  )     O  1  cloth-covered  filters  ai-e  fitted. 

H        ~=  i'  The      mud      to      be      filtered 

a'  |^^)p.@  /  is      pum]wd     under     pressure 

'^    .J))?iQ/  through  the  opening.  45.  into 

the  annular  chamber.  44.  from 
which  when  the  plunger.  16, 
is  raised,  it  passes  into  the 
filter  vessel.  2,  being  dis- 
tributed by  the  inner  cylinder, 
42.  On  the  downstroke  of 
the  plunger.  10.  the  contents 
arc  compix'Ssed  and  tho 
liquid  is  forced  through  the 
filter-plates.  35,  and  through 
the  smaller  filters,  7.  The  liquid  which  jiasses  into  the 
hollow    plunger,    10,    is    withdrawn    by    the    pumps,    23, 
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and  the  solids  are  gradually  compacted  into  the  cone,  4, 
from  which  they  are  finally  discharged  through  the  pipes, 
(i5,  their  discharge  being  facilitated  by  the  blades,  67, 
driven  by  the  gear,  68.  In  order  to  prevent  the  ])ores 
of  the  filter-cloth  from  being  i)Iocked  up,  a  small  portion 
of  the  filtrate  is  forced  back  through  the  filters  at  each 
upward  stroke  of  16.  This  is  effected  in  the  case  of  the 
plunger,  16,  by  the  partial  vacuum  produced  at  the 
commencement  of  the  upstroke  and  in  the  case  of  the 
smaller  filters  by  a  number  of  small  back-pressure  pumps, 
one  of  which  is  connected  to  each  small  filter,  7,  by  a 
suitable  ]iipe,  and  which  are  all  operated  simultaneously 
on  the  upstroke  of  16. — W.  H.  C. 

Dryer.     J.     P.     (Jrupe,     Davenport,     Iowa.     U.S.     Pat. 
907,993,  Dec.  29,  1908. 

The  claim  is  for  the  provision  of  a  cylindrical  stationary 
extension  to  the  feed  end  of  a  rotary  drying  cylinder. 
The  extension  has  a  transverse  plate  inclined  towards 
the  dryer,  through  which  the  feed  conveyor  tube  passes. 
The  vapour  outlet  pipe  is  connected  to  the  upper  part 
of  the  cylindrical  extension. — W.  H.  C. 

Evaporator.      C.   L.   Schalitz,   San   Francisco,   Cal.      U.S. 
Pat.  908,  028,  Jan,  5.  1909. 

The  evaporator  is  divided  into  a  number  of  superposed 
lommunicating  evaporating  chambers  by  arched  partitions. 
A  steam  coil  is  arranged  upon  each  partition  and  has 
an  inlet  opening  into  the  chamber  below  and  an  outlet 
connected  to  an  exhaust  apparatus.  Vacuum  is  created 
in  all  the  chambers  by  a  suitable  device,  and  the  lowest 
chamber  is  heated  by  a  steam  coil,  the  admission  of  steam 
to  which  is  controlled  by  a  valve  operated  by  a  lever 
which  is  weighted  down  by  a  vessel  full  of  mercury,  and 
is  normally  closed.  A  pipe  leading  from  the  lowest 
'hamber  dips  into  the  mercury.  As  the  vacuum  in 
the  chamber  increases,  the  mercury  is  drawn  up  into  the 
liipo  and  the  weight  acting  on  the  lever  becomes  less, 
so  that  the  valve  opens  and  admits  the  steam  to  the  coil. 
Conse(|uently  the  amount  of  steam  admitted  depends 
upon    the  degree  of  vacuum  existing  in  the  evaporator. 

— \V.  H.  C. 

Evaporating  liquids  ;  Apparatus  for .      J.  L.  Schrade, 

New  York.  U.S.  Pat.  909,460,  Jan.  12,  1909. 

The  liquid  to  be  evaporated  is  sprayed  into  the  upper 
■  ■nd  of  a  vertical  cylinder  having  an  outlet  at  the  top. 
The  lower  portion  of  the  wall  of  the  cylinder  is  perforated 
and  is  surrounded  by  a  jacket  in  which  is  a  steam  coil. 
Air  is  blown  through  a  perforated  pipe  into  the  lower 
portion  of  the  jacket  and  displaces  the  warm  air.  which 
passes  through  the  perforations  into  the  cylinder,  where 
it  ascends  and  meets  the  falling  spray  of  liquid.  The 
liquid  is  vaporised  and  is  carried  away  by  the  upward 
current  of  air,  the  solid  particles  falling  to  the  bottom 
of  the  vessel,  from  which  they  are  discharged. — W.  H.  C. 

Washing  and  lixiviation  of  granular  or  fibrovs  materials  '; 

Apparatus  for .     W.    Fink.     Ger.    Pat.    204,474, 

July  8,  1906.     Addition  to  Ger.  Pat.  202,499. 

The  present  patent  relates  to  improvements  in  the 
apparatus  described  in  the  main  patent  (see  Fr.  Pat. 
369,763  of  1906  ;  this  J.,  1907,  190),  whereby  air  is  forced 
into  the  washing  liquid  and  causes  a  whirling  motion  of  the 
material,    thereby   aiding    the    washing    and    lixiviation. 

—A.  S. 

Columns  for  lUstilling  and  rectifying  purposes ;  yotched  ■ , 

F.  I'ampe,  Halle  on  Saale.  Germanv.  Eng.  Pat. 
26.584,  Dec.  2,  1907.  Under  Int.  Conv..  Dec.  1, 
1906. 

See  Fr.  Pat.  384,77.5  of  1907  ;  this  J.,  1908,  493.— T.  F.  B. 

Kiln  I      Rotary    .      II.     G.     Semper,      Wef erlingen , 

Germany.     U.S.  Pat.  909,464,  Jan.  12,   1909. 

See  Fr.  Pat.   390,586  of  1908;    this  J.,   1908,   1101. 

— T.  F.  B.        ! 


II.— FUEL,    GAS,    AND    LIGHT. 

Patent.s. 

Fxtel :    Artificial .     G.   W.   Herbein,   Seattle,   Wash. 

U.S.  Pat.  907.998.  Dec.  29,   1908. 

Petroleum  oil  is  mixed  with  dried  peat,  heated,  and 
afterwards  mixed  with  dextrin  as  a  binding  agent.  The- 
resulting  mass  is  briquetted  hot. — W.  H.  C. 

Gas-producer  control.     B.   E.   Eldred,  Assignor  to  Com- 
bustion Utilities  Co.,   New  York.     U.S.   Pat.   908,454, 
Jan.  5,  1909. 
Pkoducts  of  combustion  are  delivered  into  a  gas-producer 
by    a    fan,    or    other    draught-producing    device    which 
e-xhausts  the  gases  from  a  chimney  and  delivers  them  to 
the  producer.     The  pipe  connection  on  the  suction  side- 
of  the  fan  has  two  mechanically  operated  valves.     One 
of  these  is  open  when  the  fan  is  working  and  contr-^ls  the- 
supply  of  gas  ;   the  other  is  closed  and  is  connected  to  th& 
]    air.     When  the  fan  ceases  to  work,  the  valves  are  auto- 
I    matically  re\'ersed  so  that  there  is  no  return  flow  of  the 
gas  from  the  producer  to  the  chimney. — W.  H.  C. 

I    Gas-producer.     J.     A.     Smitmans,     Pittsburg,     Pa.     U.S. 
Pat.  908,812,  Jan.  5,   1909. 

I  The  generator  is  divided  by  vertical  partitions  into  a 
number  of  chambers  communicating  below  and  open 
above.  A  cover  pro\ided  with  a  feed  hopper  and  a  gas- 
delivery  pipe  rests  upon  the  chambers  and  closes  them. 
This  cover  can  be  rotated  so  that  the  hopper  and  gas-outlet 
pipe  each  only  commimicate  witli  one  cliamber  at  a  time 
and  never  with  the  same  chamber  at  the  same  time. 

— W.  H.  C. 

Gas-producer.  C.  L.  Straub.  Milwaukee,  Wis.,  Assignor 
to  Power  and  Mining  Machinery  Co.,  New  York.  U.S. 
Pat.  909,345,  .Jan.  12,  1909. 

The  producer  is  provided  with  an  evaporator  or  boiler 
below  the  fuel  hopper  and  above  the  heating  chamber. 
The  latter  has  a  refractory  lining  which  extends  horizont- 
ally inwards  at  the  top  towards  the  centre,  above  the  bottom 
of  the  boiler.  The  liot  gases  are  caused  to  circulate  over 
the  extended  portion  of  the  lining  to  heat  the  boiler,  and 
the  latter  is  provided  with  pipes  which  pass  downward 
through  the  wall  of  the  producer  and  serve  to  conduct 
steam  from  the  boiler  to  the  fire  zone. — W.  H.  C. 

Gas-producer.     P.    G.    Schmidt,   Tumwater,   Wash.     U.S. 

Pat.  909.690,  Jan  12,  1909. 
A  NUMBER  of  adjustable  shields  are  arranged  transversely 
in  the  body  of  the  producer  above  the  grate.  The  shields 
are  connected  by  pipes  passing  through  the  top  of 
the  producer  to  an  external  main  by  which  the  gas  is 
conducted  to  a  casing  or  chamber  which  surrounds  the 
producer  at  the  level  of  the  grate  and  from  w'hich  the  gas 
is  discharged.  Another  pipe  connects  the  space  aliove  the- 
fuel  with  the  annular  chamber  or  with  the  space  below 
the  grate  and  is  provided  with  a  valve  controlled  by  a 
thermostat  placed  within  the  prodticer. — W.  H.  C. 

Gas-producer  for  heating  gas  retorts  or  for  other  purposes. 

P.  V.  Parsy.  Fr.  Pat.  393,810,  Nov.  6,  1907. 
Ix  order  to  obtain  the  depth  of  combustion  zone  necessary 
to  reduce  the  whole  of  the  carbon  dioxide  first  foimed 
to  carbon  monoxide,  without  using  a  very  deep  producer 
chamber,  it  is  proposed  to  construct  the  latter  in  such  a 
way  that  the  gas  and  air  pass  through  in  a  horizontal 
ratlier  than  in  a  vertical  chrec'tion.  This  is  effected  by 
making  the  producer  chamber  of  greater  length  than  depth 
and  by  taking  away  the  gas  from  the  back,  at  the  same 
level  as  that  of  the  openings  by  which  the  air  enters  at 
tlie  front  of  the  producer.  It  is  also  claimed  that  owing 
to  the  proximity  of  the  zone  of  combustion  to  the  ash-pit, 
an  increased  evaporation  of  the  water  supplied  to  the 
latter  is  effected,  with  a  consequent  increase  in  the 
])roportion  of  water-gas  in  the  gas  produced.  Further 
the  charging  can  be  effected  without  allowing  a  large 
volume  of  air  to  enter  the  generator,  which  would  reduce 
the  temperature  of  the  comLustion  zone. — W.  H.  C. 
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Mixed  gas ;    Produrtion  of  from  illuminating  gas   I 

and  waler-gas.     H.  Strache.     Gor.  Pat.  205,252,  July  21,   I 
1906. 

The  incandescent  coke  falls  directlv"  from  the  retorts  in 
■which  the  illuminating  gas  is  produced,  into  the  gas- 
producing  chamber  below,  and  is  then  treated  alternately 
for  the  manufacture  of  producer-gas  to  be  used  for  heating 
the  gas  retorts  and  of  water-gas,  which  i.s  led  into  the 
retorts.  During  the  "  hot  blow "  period,  the  pressure 
above  and  below  the  junction  between  the  gas-producing 
chamber  and  the  retorts  is  kept  appro.ximalely  equal,  in 
order  to  prevent  any  appreciable  (low  of  producer  gas  into 
the  retorts  or  of  illuminating  gas  into  the  gas-producing 
chamber,  and  thus  avoid  the  necessity  of  using  valves. 

—A.  a. 

Distillation  gases  ;  Apparatus  for  treating .     L.  Wolf, 

Diibensdorf,  Switzerland.  U.S.  Pat.  909,125.  Jan.  5, 
1909. 

The  distillation  gases  are  first  passed  through  a  cooling 
apparatus  where  they  are  cooled  by  the  expansion  and 
vaporisation  of  petroleum  or  gasoline  contained  in  a 
jacket  surrounding  the  cooler.  After  the  heavier  bodies 
have  been  condensed,  the  remaining  uncondensable  gases 
are  aspirated  by  a  pump  and  forced  under  high  pressure 
into  the  gasoline. — W.  H.  C. 

Qasometers  ;    Protecting  the  iron  walls  oj from   the 

action  of  the  cyanogen  compounds  dissolved  out  of  the 
gas  by  the  water  of  the  hydraulic  lutes.  0.  Kaysser. 
Fr.  Pat.  ,393,001.  Aug.  20,  1908.  Under  Int.  C'onv., 
Sept.  5,   1907. 

PoTA.ssiUM  permanganate  either  alone  or  mixed  with 
cement  is  added  to  the  Avater  which  forms  the  hydraulic 
seal  and  is  stated  to  convert  the  cyanogen  compounds 
into  bodies  which  have  no  deleterious  action  on  the  iron. 

\V.  H.  C. 

Electrode  or  pencil  for  arc-lights.  I.  I,adoff,  Cleveland, 
Ohio,  Assignor  to  P.  C.  Peck,  New  York.  U.S.  Pat. 
909,428,  Jan.  12,  1909. 

The  claim  is  for  the  combination  of  a  positive  electrode 
consisting  of  an  axially  disposed  iron  core  surrounded  by 
carbon  or  graphite,  with  a  negative  electrode  composed 
chiefly  of  "  ferric  "  and  "  titanic  "  material. — W.  H.  C. 

[Electric]  Lamps  ;    Process  for  exhau-^ting  .     M.   M. 

Merritt,  Middleton,  Mass.,  Assignor  to  Boston  Incan- 
descent Lamp  Co.,  Danvers,  Mass.  U.S.  Pat.  909,811, 
Jan.  12,  1909. 

A  "  VOLATILE  chemical  agent "  is  introduced  into  the 
lamp  bulb,  which  is  then  connected  to  a  pump  and 
exhausted  to  the  required  degree.  The  filament  is  then 
raised  to  incandescence,  whereby  the  "  chemical  agent  " 
is  partly  volatilised  while  the  bulb  is  still  connected  to  the 
pump.  The  bulb  is  then  scaled  oil  and  the  residual 
gas  is  acted  on  in  the  presence  of  the  incandescent  lila- 
mont  by  the  "  chemical  agent  "  which  is  comi)lelely 
volatilised.— W.  H.  C. 

Electric  incandescence  la7nps  ;    Metallic  filaments  for . 

F.  J.  Planchon.  Fr.  Pat.  393,888,  Xov.  9,  1907. 
A  MASS  is  prepared  by  mixint;  an  aqueous  or  alkaline 
solution  of  albuminous  matter  with  an  alkaline  solulicm  of 
tungsten  or  molybdenum  suljihide.  or  with  an  alkaline 
sulphotungstate  or  sulphomolybdate.  The  mixture  is 
then  precipitated  by  the  addition  of  an  acid  and  the 
washed  precipitate  is  made  into  a  plastic  or  viscous 
ma.ss  with  water  or  an  alkaline  solution  and  extruded  into 
a  thread  or  filanient  which  is  received  in  a  bath  of  acid. 
The  lilament  so  formed  is  then  linished  by  any  of  the  usual 
processes. — \V.  H.  C. 

Incandescence  body;    Preparation  of  an .     M.    von 

Unruh.     Fr.  Pat.  393..'587,  Aug.  21,  19l)ti. 

Fibrous  organic  materials  are  satunited  with  a  solution 
of  appropriate  rare  earths,  dried,  and  broken  up.  The 
fragments  are  then  mixed  with  thorium  oxifle  and  with 
some  refractory  material  (magnesia  for  preference)  and 
the  mixture  is  made  into  a  paste  with  a  solution  of  rare 


earths.  The  mass  is  moulded  into  suitable  shapes,  dried, 
and  burned  off,  when  a  porous  body  is  obtained  which  is 
said  to  withstand  shocks  and  the  pores  of  which  are  lined 
with  a  film  of  rare  earths  which  incandesces  when  the  body 
is  heated.— \V.  H.  C.       * 

Fuel;  Artificial— — .  J.  W.  Leadbeater,  Doncaster, 
Assignor  to  J.  S.  Booth  and  .1.  Holrovd,  Wakefield. 
U.S.  Pat.  909,620,  Jan.  12,  1909. 

SKsEng.  Pat.  17,069  of  1906;  this  J.,  1907,  675.— T.  F.  B. 

Coke   ovens.     V.    D.    F.    Fieschi,    Douai,    France.     Eng. 

Pat.  28,049,  Dec.  19,  1907.     Under  Int.  Conv.,  Dec.  19, 

1906. 
See  Fr.  Pat.  385,355  of  1907  ;  this  J.,  1908,  553.— T.  F.  B. 

Briquettes ;     Apparatus  for  treating .     B.    Wagner, 

Stettin,  Germany.     U.S.  Pat.  908,912,  Jan.  5,  1909. 

See  Addition  of  Sept.  4.  1907.  to  Fr.  Pat.  350,536  of  1905  ; 
thisj..  1908,  152.— T.  F.  B. 

Electric  lamps ;  Manufacture  of  glowing  bodies  of  refrac- 
tory metals  for .  A.  Lederer,  Atzgersdorf,  Austria- 
Hungary.     U.S.  Pat.  908,682.  Jan.  5,  1909. 

See  Eng.  Pat.  7188  of  1906  ;  this  J.,  1907,  462.— T.  F.  B. 

Hydrocyanic  acid  from  gases.     Eng.  Pat.  1806.     See  VII. 

Tungsten  alloys.     Fr.  Pat.  393,595.     Se«  XLB. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR     PRODUCTS,     PETROLEUM, 
AND    MINERAL    WAXES. 

Pine.  fir.  birch,  and  beech  woods  ;    Destructive  distillation 

of .     P.  Klason,  (-i.  v.  Hcidenstam,  and  E.  Jv'orlin. 

Arkiv   Kemi,    Min.   och   Geol.,    1908,   3,   [10],    1  —  17. 
Chem.  Zentr..  1909.  1,  109—110. 

Pine  and  fir  woods  j'ield  about  the  same  quantity  of  water  ; 
birch  wood  yields  much  more,  and  beech  wood  occupies  an 
intermediate  position  in  this  respect.  The  charcoal  from 
all  four  kinds  of  wood  has  almost  the  sjime  conijiosition. 
The  calorific  values  of  the  different  charcoals  are  :  fir.  7085 
cals.  :  pine.  7695  ;  birch.  7080  ;  and  beech,  7655  cals. 
All  four  woods  yield  about  the  same  quantity  of  acetone, 
but  the  two  conifers  yield  only  about  half  as  much  acetic 
acid  and  methyl  alcohol  as  the  other  two  woods.  The 
course  of  the  carbonisation  in  its  relation  to  time  and 
temperature  is  repicsentcd  graphically.  Taking  27.")'  C. 
as  the  reaction  temperature,  the  tlu^rmal  effect  of  the 
carbonisation  was  calculated  from  the  heat  of  combustion 
of  the  wood  and  of  the  distillation  products  (both  at  20°  C). 
and  the  specific  heats  and  heats  of  evaporation  of  the 
ccnstituents.  The  following  were  the  results  :— Cotton. 
152  cals..  fir  woo<l,  317  ;  pine.  22.')  ;  birch,  289  :  and  beech 
wood.  310  cals.  ;  in  the  case  of  the  four  woods,  the  thermal 
effect  amounted  to  about  0  per  cent,  of  the  heat  of  com- 
bustion of  the  wood.  The  thermal  elfccts  of  the  reactions 
at  higher  temperatures  were  also  calculated.  The  lower 
the  temperatiu-o,  and  the  less  secondary  reactions  inter- 
fered, the  more  exothermic  was  the  reaction.  The  car- 
bonisation of  wood  is  somewhat  more  exothermic  than 
that  of  cellulose,  for  which  the  heat  of  reaction  amounts  to 
only  about  5  per  cent,  of  the  heat  of  combustion.  The 
methyl  alcohol  is  produced  from  the  methoxyl  groups 
of  the  lignone  ;  both  cellulose  and  lignone  yield  acetic 
acid.  The  calorific  value  of  the  combustible  distillation 
gases  is,  on  the  average,  about  3-8  per  cent,  of  that  of  the 
wood. — .\.  S. 

Pyridine  ;   Aqueous  solutions  of .     E.  Baud.  Compt. 

rend.,  1909,  148,  96—98. 

The  author  has  determined  the  freezing  points, 
contractions  of  volume,  the  indices  of  refraction, 
and    tlic    heats    of    solution    of    mixtures    of    pyridine 


Vol.  XXVUI..  Xo.  3.] 


Cl.  IV.-^WhOtl-RtNd  MATt'EliS  AnIJ  i)YESTtJFFS. 


133 


and  water.  On  freezing  the  solutiona,  ice  crystal- 
lises from  those  containing  from  0  to  55  per  cent,  of 
pyridine ;  a  higher  hydrate  of  pyridine  crystallises 
from  solutions  containing  from  55  to  77  per  cent,  of 
the  base,  and  a  lower  hydrate  from  mixtures  between 
77  and  83  per  cent.  ;  from  more  concentrated  solution", 
pure  pyridine  separates.  The  mixture  containing  83  per 
cent,  of  pyridine  shows  the  lowest  freezing  point,  — 68°  (.'.. 
and  is  a  cutectie  mixture.  The  various  physical  data 
indicate  that  at  least  two  hydrates  of  pyridine  exist,  one 
with  2  mols.  of  water  and  the  other  with  6  mols.  At  the 
ordinary  temparature  these  hydrates  are  dissociated  in 
solution,  as  is  shown  by  the  rounded  form  of  the  thermal 
curves  and  the  large  variation  in  the  heat  of  solution  of 
])ure  pyridine  inversely  with  the  temperature.  The 
Hydrate  richest  in  water  is  the  less  stable  of  the  two.  There 
is  a  striking  concordance  between  the  curve  of  contrac- 
tions and  that  of  the  heats  of  formation  calculated  per 
100  c.c.  of  the  mixture.  The  latter  values  are  a  measure 
of  the  quantity  of  hydrate  existing  in  a  constant  volume. 
The  contraction,  therefore,  would  appear  to  be  in  close 
connection  with  the  extent  of  corabmation  of  the  two 
liquids.— J.  F.  B. 

o-Toliii'line   and   o-nitrotolaene ;     Method   of   deierminiiuj 

small  qiumlitiex  of  impurilies  in .     A.  F.  Holleman. 

Rec.  trav.  chim.  Pays-Bas,  190S,  27,  458—462. 

The  impurity  usually  encountered  in  o-toluidine  is  the 
/;-compound  and  the  amount  of  this  is  estimated  by  con- 
\  crting  the  sample  into  the  acetyl  derivative  and  observing 
ilie  solidifying  point.  The  solidifying  points  of  known 
mixtures  of  the  acetyl  compounds  of  o-  and  p-toluidine 
are  given  in  the  following  table  : — • 


CarbonUing    fur  mi 


K.    Lorenz.     Ger.    Pat.    204,399, 
Feb.  2,  1008. 


Percentage  of  p-compound. 


0 

1-12 

2-42 

g-58 

13-6 


Solidifying  point. 
°t' 


109'15 

108-45 

107-75 

103-2 

100-8 


428  grms-  of  the  toluidine  to  be  tested  are  added  slowly 
to  a  solution  of  25-2  grms.  of  oxalic  acid  dissolved  in  1  litre 
(if  hot  water.  After  cooling  to  0'  (_'..  the  crystals  are 
collected  on  a  filter  and  washed  once  with  a  little  water. 
The  toluidine  is  then  regenerated  from  both  crystals 
and  filtrate  by  adding  caustic  soda  and  distilling  in  steam. 
.\fter  separating  the  oil.  the  aqueous  liquor  must  be 
extracted  twice  witli  ether  to  avoid  loss.  Both  portions 
of  toluidine  are  now  converted  into  the  acetyl  compound 
l)y  using,  for  one  grm.  of  toluidine.  2  c.c.  of  glacial  acetic 
acid  and  1  c.c.  of  acetic  anhydride,  evaporating  on  a  water- 
bath  and  distilling  in  a  vacuum.  The  solidifying  point 
of  the  two  portions  is  determined  and  the  amount  of 
7;-toIuidine  deduced  from  the  above  table.  When  the 
amount  of  ;)-compound  exceeds  1 — 2  per  cent.,  the  tolui- 
iline  can  be  direjtly  converted  into  the  acetyl  derivative 
without  first  preparing  the  oxalate.  The  presence  of 
p-nitrotoluene  in  o-nitrotoluene  is  detected  by  first  reducing 
with  iron  and  hydroeliloric  acid  and  treating  the  resulting 
toluidine  in  the  above  manner. — J.  C.  C. 

Patents. 

Sulphiir-conUiining    pelroleiim ;     Apparrilns    for    utilising 

.     .1.  K.  Eggleston,  Assignor  to  Standard  Oil  Co., 

Bayonnc,  X..J.     U.S.  Pat.  908,400,   Deo.  29,  1908. 

The  crude  petroleum  is  caused  to  pass  through  a  contin- 
uous still  formed  of  a  series  of  vessels,  the  liquid  outlet 
of  the  first  being  connected  to  the  liquid  inlet  of  the 
second,  and  so  on.  The  stills  are  heated  to  different 
appropriate  temperatures  and  the  vapours  from  eacli  are 
passed  through  separate  condensers.  The  hydrogen 
sulpliide  is  conveyed  by  a  pipe  from  the  ends  of  the 
londensers  to  a  furnace  where  it  is  burned  into  sulphur 
dioxide,  whicli  is  either  converted  into  sulphuric  acid  or 
is  utilised  in  any  other  desired  way. — W.  H.  C- 


The  patent  relates  to 
furnaces  for  tbe  car- 
bonisation of  lignite, 
peat,  etc.,  consisting 
of  several  concentric 
movable  cylinders, 

heated  externally,  with 
inner  gas  spaces  or 
chambers  formed  by 
funnel-shaped  bells  or 
hoods  (see  Fig.).  In- 
stead of  always  leadmg 
off  the  distillation  gases 
from  the  interior  of 
t!ie  bolls  through  the 
pipes,  a,  b,  two  ad- 
ditional pipes,  c,  d.  are 
provided,  communiSat- 
ing  with  the  spaces, 
c.  /,  between  adjacent 
cylinders.  The  four 
exit  pip>.^s  are  provided  v/ith  flap-valves,  and  by 
adjusting  these,  the  gases  may  be  led  oft  either  from  the 
interior  of  the  bells  or  from  the  spaces,  e,  f.  By  thus 
changing  the  direction  of  the  gases  within  the  furnace  at 
intervals,  the  bells  last  consiclerably  longer. — A.  S. 

Pelroleum  ;   Manufacture  of  a  new  spirit  by  the  isomerisa- 

lion  of .     A.  Testelin  and  G.  Renard.     Fr.  Pat. 

393,554,  Aug.  8,  1908. 

.\  THIX  regulated  stream  of  petroleum  is  injected  by  a  jet 
of  high-pressure  superheated  steam  into  .a  coil  set  in  a, 
furnace  and  lieated  to  from  400"  C.  to  450'  C.  From  the 
coil  the  steam  and  vaporised  hydrocarbons  are  caused  to 
pass  under  considerable  pressure  through  a  tube  or  retort 
tilled  with  broken  pieces  of  burnt  Mreclay  which  is  set 
lower  down  in  the  furnace  and  heated  to  a  full  red  heat. 
'J'he  petroleum  is  "  cracked"  and  the  products  leave  the 
ictort  thi-ough  a  pipe  and  loaded  valve  by  w'hich  the 
]iressure  is  maintained.  The  products,  which  contain 
both  lighter  and  heavier  hydrocarbons  than  the  original 
])etroleuni,  are  passed  through  a  fractional  condensing 
system  where  they  are  separated.  Any  unchanged  petro- 
leum and  heavier  bodies  may  be  treated  over  again  until 
tliey  are  converted  into  lighter  bodies. — W.  H.  C. 

Hydrocarbon  oils  or  the  like  :    Treatment  of for  the 

production  of  volatile  spirit.  J.  Noad.  East  Ham,  and 
F,.  .J.  'Townsend,  London.  Eng.  Pat.  13.075,  June  27, 
1908. 

See  Fr.  Pat.  393,433  of  1908  :   this  .J..  1909,  84.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS, 

Patents. 

Anthracene  derivatives :    Production  of .     Farbenfabr. 

vorm.  F.  Baver  und  Co.     Fourth  addition,  dated  Aug. 

27,  1908  (under  Int.  Conv.,  Sept.  2,  1907),  to  Fr.  Pat. 

372,676,  Dec.  18,  1906  (this  J.,  1907,  523). 
AcETYLATED  d-aminoanthraquinone  and  its  derivatives 
can  be  converted  into  pyridones  by  treating  them  with 
the  salts  of  organic  acids.  The  reaction  can  proceed  in 
the  presence  of  acetic  anhydride  and  it  is  therefore  possible 
to  acetylate  o-aminoanthraquinone,  or  one  of  its  deriva- 
tives, and  to  convert  the  acetyl  derivative  into  the 
corresponding  pvridone  in  one  operation.  Example  1  : 
A  mixture  of  10  kilos,  of  l-acetylaniino-4-chloroanthn<- 
(|umone,  20  kilos,  of  fused  potassium  acetate,  and  100 
kilos,  of  nitrobenzene  is  boiled  for  10  hours.  The  mi.xture 
is  then  cooled  and  the  condensation  product  which  is 
l)recipitated,  is  filtered  off.  washed  with  boiling  nitro- 
benzene, and  drained.  Anthrapyridone  is  thus  obtained 
in  vellow  needles,  dissolving  in  sulphuric  acid  to  give  a 
veliow   fhioresccnt  solution.     Example  2  :   A   mixture  of 
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10  kilos,  of  finely  powdered  o-aminoanthraquinone,  20 
kilos,  of  fused  iiotassinm  acetate,  and  liKl  kilos,  of  acetie 
anhydride  is  hoilod  until  no  aietylati-d  auunoantlira- 
quinone  remains.  The  mass  is  treated  with  boiling  water 
and  the  precipitate  is  filtered  off,  washed,  and  dried. 

—P.  F.  C. 

Dyi:slujj.i    of    Ihc    MalacliUc    Gncn    acri'ta  ,■     Process   for 

preparing  blue-green  to  green  acid fast  to  alkalis. 

Anilinfarben-    und    E.\trakt-fabr.    vorm.    J.    K.    IJeigv. 
tier.  Pat.  204,034.  Dee.  7,  1907. 

2.fiDirnLoH()BKN/..M,uEHvi)E  or  its  3.nitro-derivative 
iseonden.sed  with  ethyl  (or  methyl)  benzylanilinesulphonie 
aeid,  and  the  leueo  compound  oxidised.  The  chlorine 
atoms  render  the  dyestull  (piite  fast  to  alkali,  and  only 
cause  slight  blueness  of  shade. — T.  F.  B. 

Leiicodiaminounth raquinuncs  and  diaminuanthraqninunes 
and  their  hydroxi/-  and  snlp/ioderiiailvcs  ;     Preparation 

of .     Farbwcrke  vorm.  Meister,  Luciu.s,  inid  }5riining. 

Ger.  Pat.  20.1.14'.),  July  28,  1907. 

Lei:co-qu1SIZ.\rin  or  its  hydroxy-derivativcs  or  sulphouic 
acids  are  converted  by  heating  with  ammonia  in  aqueous  or 
alcoliolic  .solution  into  the  cori-esponding  leuco  derivatives 
of  1.4-diamino:inthrac|uinonc :  oxidation,  such  as  by 
treatment  with  concentrated  sulphuric  acid,  converts 
these  into  the  1.4-diaminoanthrafpiinonc  derivatives. 
The  prc]iaration  of  1.4-diaminoanthra(niinone  and  of  its 
•">.8-dihydroxy-derivative  and  o-sulphouic  acid  is  described 
in  detail  in  the  s|«Hification. — T.  F.  B. 

Anthracene  di/esluffs  soluble  in  water;  Process  fur  preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Cier.  Pat.  20.'>,214,  March  5,  1908. 

A>'THH.\(KNK  dyestuffs  soluble  in  water  are  obtained  by 
halogenating  heteronuclear  o-amino-  or  o-alkylaniino- 
anthraquinonesuljihonic  acids,  aiul  treating  the  "products 
with  mono-  or  di-alkylamiiu's  in  presence  of  catalvtic 
agents  sueh  as  copper  jiowder.  The  dyestuff  from  2.4- 
dibronui-l-aminoanthraquinone-.")-sulphonic  acid  dyes 
mordanted  or  iinmordanted  wool  fast,  clear  blue  .shades. 

— T.  F.  B. 

Disazo  di/esluffs  ;  Process  for  preparing  red .  Farb- 
werke vorm.  Meister,  Lucius,  vmd  Briining.  Ger.  Pat. 
205,(>G4,  Oct.  .j,  1900.  Addition  to  Ger.  l>at.  204,102, 
Aiuil  20,  1900. 

The  dyestuffs  are  prepared  as  de.scribed  in  the  priiici|)al 
patent  (.see  Eng.  Pat.  9548  of  1907;  this  J..  1907,  900) 
except  that,  instead  of  using  2.5.7-aminonaphtholsul]ihonic 
acid  or  its  acidyl  derivatives  as  final  components,  the 
compound  of  formaldehyde-bisulphite  with  2.5.7-amino- 
najjhtholsulphonic  acid  is  employed. — T.  F.  B. 

Sulphide    dyestuffs ;     Process    for    preparing .     B. 

Rassow.    Ger.  I'at.  205,216,  Sept.  26,  1907. 

DiAMlNODlPHENYLMETHANE  Or  its  homologues  or  deriva- 
tives, and  also  symmetrical  disubstitutcd  .V-alkyl 
derivatives  of  these  conipoiuids,  providing  they  have  at 
least  two  amino-hydrogen  atoms  free,  are  converted 
into  sulphide  dyestuffs  by  treatment  with  ••  sulphur  scsqui- 
oxide "  in  sidphuric  acid  solution.  0-4  part  of  sulphur 
is  added  to  15  parts  of  fuming  sulphuric  acid  (25  per  cent, 
anhvdride);  1-5  parts  of  p.  c.'-diaminodii'henylmethane 
arc  then  slowly  stirred  in,  the  temiK'rature  of  the  mixture 
being  kept  below  40'  C.  After  standing  for  four  or  five 
hours,  the  mass  is  poure<i  into  .SI)  parts  of  cold  water, 
the  solution  is  heated  until  evolution  of  sulphur  dioxide 
ceases,  and  the  dyestuff  is  separated  in  the  form  of  past«. 
The  dyestuffs  obtained  by  this  |>roccss  dye  unmordauted 
cotton  dark  green  shades  from  sodium  sulphide  solutions ; 
bv  oxidation  the  shades  are  converted  to  Bordeaux 
red  or  briek  red.— T.  F.  B. 

Thioindigo     dijcslnffs ;      Process      for      preparing . 

Radische  Anilin  und  Soda  Fabrik.     Ger.  Pat.  205,324, 
Oct.  3,  1907. 

.4c'ETVLENK-ti«-THio.sALicYuc  acid  Or  it«  homologues  or 
derivatives.  K(CGt)R,)S.CH:CH.S.R.COOR,,  where  R 
ivpresents  a  benzene  or  naphthalene  nucleus,  are  obtained 


by  the  action  of  dihalogen-ethylencs  on  thiosalicylic 
acids,  etc.  They  can  be  converted  into  thioindigo  dye- 
stuffs  by  treatment  with  "  acid  "  condensing  agents, 
e.g.,  sulphuric  aeid,  aluminium  chloride,  or  zinc  chloride, 
etc.— T.  F.  B. 

2-p-Sitrosophenylaminonuplilliah'ne-(i.H-disuliilwnic     acid ; 

Process  for  preparing .      Badische  Anilin  und  Soda 

Fabrik.  (Jer.  Pat.  205,414,  Xov.  22,  1907. 
It  is  known  that  concentrated  hydrochloric  acid  causes 
the  nitroso  group  of  the  niti-osiuuine  of  2-aininonaph- 
thaleues  to  migrate  to  tho  1-position  adjacent  to  the 
amino  group.  It  is  now  found  that  2-pheuylamino- 
naphtlialene-().8-disnlphonic  acid  is  converted  by  nitrous 
acid  into  a  nitrosaminc,  the  nitroso  group  of  which  migrates, 
on  standing  with  hydrochloric  acid,  to  the  ben/.cnc  nucleus, 
into  the  yu-))Osition  to  the  amino-group. — T.  F.  B. 

Sulphide  di/estuff  :  Process  for  preparing  a  blue  — — . 
Kalle  unil  Co.  A.-G.     Ger.   Pat.  205,391,  Oct.   10,  1907. 

.\  SOLUTION  of  nitrosophenol,  obtained  by  action  of 
nitrosylsnlphuric  acid  on  phenol,  is  added,  at  a  low 
temperature,  to  a  solution  of  /;-chloro-o-nitrodii^henyl- 
amine  in  suliiluiric  acid  :  after  .some  hours  the  indophcnol 
is  removed  fi-om  the  mixture  with  the  aid  of  ice.  and 
is  heated  with  sodium  sulphide  and  sulphur  at  120  to 
130"  C.  for  20  hours.  The  resulting  dyestuffs  dye  cotton 
from   sulphide    baths   clear   bine    shades,    fast   to   acids. 

— T.  F.  B. 

[J;o]    dt/esluffs  for   cotton  :     Process  for   preparing  sub- 

stanlivc .     Kalle  und  Co.  A.-G.     Ger.  Pat.  205,421, 

Sept.  3,  1907. 

The  monodiazo  derivatives  of  substances  of  the  com- 
position, r6H„.NH„(l)X(3)SY(6).\HAcyl(4),  (when-  X 
is  alkyl,  alkyloxy,  or  halogen,  and  Y  an  alkyl,  arvl.  or 
.CHjCOOH  group),  are  combined  with  Cleve"s  o-naphthyl- 
aminosulphonie  acid,  and  the  resulting  monoazo  dyestuff 
is  diazotised  and  combined  with  naplithols  or  their 
derivatives  and  then  saponified.  The  dM-stuffs  thus 
obtained  dye  cotton  reddish-blue  shades,  which  can  be 
developed  on  the  fibre  by  means  of  ;J-naphthol,  when 
fast,  pure  greenish-blue  shades  result. — T.  F.  B. 

Intermediate   products    and   colouring    matters    [thioindigo 

dyestuffs]    containing   sulphur  :     Manufacture    of . 

J.  Y.  Johnson.  Londcm.  From  Badi.sche  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine.  (_;ermanv.  Eng.  Pat. 
90,  Jan.  1,  1908.  Addition  to  Eng.  Pat."  20,053,  Xov. 
25,   1907. 

See  Fr.  Pat.  385,044  of  1907  ;  this  J.,  1908,  497.— T.  F.  B. 

Aiithnicene  dyestuff  and  process  of  making  same.  M.  H. 
Isler,  Maiuihciui,  Assignor  to  Badische  .\nilin  \uid  Soda 
Fabrik.  Ludwigshafen  on  Rhine,  tiermanv.  U.S.  Pat. 
909,.SOl),  Jan.   12.   19U9. 

■  See  Fifth  .\ddition  of  Feb.  8.  1908.  to  Er.  Pat.  309,603 
of  1901  ;    this  J..  1908,  851.— T.  F.  B. 

Monoazo  dyestuff  and  process  of  making  same.  \V.  Konig, 
Ohrdruf,  Assignor  to  E.  Merz,  Franlcfort,  tiermany. 
U.S.  Pat.  908,580,  Jan.  5,  1909. 

See  Fr.  Pat.  392,914  of  1908  ;  this  J.,  1909,  18.— T.  F.  B. 

Extracting  dyewoods,  etc.     Ger.  Pat.  205,253.     See  XIY. 

Regulations,  dated  December  30,   1908,  for  the  manufacture 
ol  nitro-  and  amido-derivalr.-cs  of  bemcnc.  and  the  manu 
faclurc  of  explosives  with  use  of  dinilrobm  zol  or  dinilro- 
I        tolunl       Statutory   Rules   and    Orders,  1908,    Xo.  1310. 
[T.R.] 

REonLATIoxs  I  ('/).  1.  3.  4,  and  14  (c)  do  not  apply  to  ai  v 
process  in  the  manufacture  of  ciplosives  in  which  dinitro- 
I    benzol  is  not   used. 

I  Part  1. — Dulles  of  Orrupiers. 

I        1.  (a)  Every  vessel  contairing  any  substance  named  in 

I    iScheilule-'  .V  or  B  sliall,  if  steam  is  passed  into  or  around  it, 

or  if  the  temperature  of  the  contents  be  at  or  above  lliu 

1    temperatiirc  of  boiling  water,  be  covered  in  -ui  h  a   way 
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Ihat  no  steam  or  vajioiir  shall  be  discharged  into  the  open 
air  at  a  less  height  than  "iO  feet  above  the  heads  of  the 
workers. 

(6)  In  every  room  in  which  fumes  from  any  substance 
named  in  Schedules  A  or  B  are  evolved  in  the  process  of 
niaiMifactuie  and  are  not  removed  as  above,  adequate 
through  ventilation  shall  be  inaintained  by  a  fan  or  other 
efficient  means. 

2.  No  substance  named  in  Schedule  A  sliall  be  broken 
by  hand  in  a  erystallisins  pan.  nor  shall  any  liquor  con- 
taining it  be  agitated  by  hand,  e.vcept  by  means  of  an 
implement  at  least  b  feet  long. 

3.  Xo  substance  named  ir  Schedule  A  shall  be  crushed. 
ground,  or  mixed  in  the  crystalline  condition,  and  no 
cartridge  filling  shall  be  done,  except  with  an  efficient 
exhaust  draught  so  arranged  as  to  carry  away  the  dust 
as  near  as  possible  to  the  point  of  origin. 

4.  Cartridges  shall  not  be  filled  by  hand  except  by  means 
of  a  suitable  scoop. 

.5.  Every  drj-ing  stove  shall  be  efficiently  ventilated  to 
the  outside  air  in  such  manner  that  hot  air  from  the 
stove  shall  not  be  drawn  into  any  workroom. 

No  person  shall  be  allowed  to  enter  a  stove  to  remove 
the  contents  until  a  free  current  of  air  has  been  passed 
through  it. 

(i.  A  Healtji  Register,  containing  the  names  of  all  per 
sons  employed,  shall  be  kept  in  a  form  apjiroved  by  the 
Chief  Inspector  of  Factories. 

7.  No  person  shall  be  newly  employed  for  more  than  a 
fortnight  without  a  certificate  of  fitness  granted  after 
examination  by  the  surgeon  by  signed  entry  in  the  Health 
Register. 

tS.  Every  }icrson  emjiloyed  shall  be  examined  by  the 
surgeon  once  in  each  calendar  month  (or  at  siich  other 
intervals  as  may  be  prescribefl  in  writing  by  the  Chief 
Inspector  of  Factories)  on  a  date  of  which  due  notice  shall 
be  given  to  all  concerned. 

9.  'Hie  surgeon  shall  have  power  of  suspension  as 
regards  all  persons  employed,  and  no  person  after  suspen- 
sion shall  be  employed  without  written  sanction  from  the 
surgeon  entered  in  the  Health  Register. 

10.  There  shall  be  provided  and  maintained  for  the  use 
of  all  jjcrsons  employed  : — 

(a)  Suitable  overalls  or  suits  of  working  clothes  which 
shall  be  collected  at  the  end  of  every  day's  work, 
and  (in  the  case  of  overalls)  washed  or  renewed  at 
least  once  every  week ;    and 

(h)  A  suitable  meal  room,  separate  from  any  room  in 
which  a  process  mentioned  in  the  Schedules  is 
carried  on,  unless  the  works  are  closed  during  meal 
hours  ;    and 

(f)  .V  suitable  cloakioom  for  clothing  put  off  timing 
working  hours  ;    and 

{d)  A  suitable  ])lace.  separate  from  the  cloaki-oum  and 
meal  room,  for  the  storage  of  the  overalls  ; 

For  the  use  of  all  persons  handling  substances  named  in 
the  Scliedules  : — 

(e)  india-rubber  gloves,  which  shall  be  collected, 
examined,  and  cleansed,  at  the  close  of  the  dayV 
work  and  shall  be  repaired  or  renewed  when  defec- 
tive, or  other  equivalent  protection  for  the  hands 
against  contact ; 

For  the  use  of  all  persons  employed  in  processes  men- 
tioned in  Schedule  A  : — 

(/)  Clogs  or  other  suitable  protective  footwear. 

11.  There  shall  1  e  provided  and  maintained  in  a  cleanly 
State  and  in  good  repair  for  the  use  of  all  persons  em- 
ployed ; — 

A  lavatory  vmder  cover,  with  a  sufficient  supply  of  clean 

towels,  renewed  daily,  and  of  soap  and  nail  brushes. 

and  with  either  : — 

(a)  A  trough  with  a  smooth  imiiervious  siu'facc, 
fitted  with  a  waste  ])ipe  without  plug,  and  of  such 
length  as  to  allow  at  least  2  feet  for  every  five  such 
persons,  and  having  a  constant  suiijily  of  warm 
water  from  taps  or  jets  above  the  trough  at  intervals 
of  not  more  than  2  feet  ;    or 

(6)  At  least  one  lavatory  basin  for  every  five  such 
persons,  fitted  wiih  a  wa-ste  pipe  and  plug  or  placed 
in  a  trough  having  a  waste  pipe,  and  having  either 
a  constant  supply  of  hot   and   cold   water   or   warm 


water  laid  on,  or  (it  a  constant  supjily  of  heated 
water  be  not  reasonably  practicable)  a  con-stant 
sup])ly  of  cold  water  laid  on  and  a  supply  of  hot 
water  always  at  hand  when  required  for  use  by  persons 
employed  ; 
For  the  use  of  all  persons  employed  in  processes  men- 
tioned in  Schedides  A  and  B  : — 

(c)  Sufficient    and    suitable    bath    accommodation 

(douche  or  other)  with  hot  and  cold  water  laid  en 

and  a  sufficient  supply  of  soa|)  and  towels.     Provided 

that  the  Chief  Inspector  may  in  any  jiarticular  case 

approve  of  the  use  of  public  baths,  if  convenient  h 

near,  mider  the  conditions   (if  any)  named   in  such 

approval. 

12.  No    person    shall    be   allowed    to   introduce,    keep, 

prepare,  or  partake  of  any  food,  drink,  or  tobacco  in  any 

room  in  which  a  process  mentioned  in  the  Schedules  is 

carried  on. 

Part  II. — Duties  of  Persom  Employed. 

1.3.  Every  person  employed  shall: — 
(«)  Present  himself  at  the  appointed  time  for  examina- 
tion by  the  surgeon  as  provided  in  Regulation  8; 

(b)  Wear  the  overalls  or  suit  of  working  clothes  provide<l 

under  Regulation  10  (a),  and  deposit  them,  and 
clothing  put  off  diu'in.s  working  hours,  in  the  places 
provided  under  Regidation  10  (c)  and  {d) ; 

(c)  Use  the  protective  appliances  supplied  in  respect  of 

any  process  in  which  he  is  engaged  ; 

(d)  Carefully  clean  the  hands   before  partaking  of  any 

food  or  leaving  the  premises  ; 

(e)  Take  a  bath  at  least  once  a  week,  and  when  the 

materials  mentioned  in  the  Schedules  have  been 
spilt  on  the  clothing  so  as  to  wet  the  skin.  Pro- 
vided that  (e)  shall  not  apjily  to  persons  employed 
in  processes  mentioned  in  Scl^cdule  C,  nor  to  per- 
sons exempted  by  signed  entry  of  the  surgeon  in 
the  Health  Register. 

14.  No  person  employed  shall : — 

{n)  After  suspension,  work  in  any  process  meutioneil  in 
the  Schedules  without  written  sanction  from  the 
siu'geon  entered  in  the  Health  Register  ; 

(b)  Introduce,  keep,  prepare,   or  partake  of  any  food. 

drink,  or  tobacco,  in  any  room  in  w'hich  a  process 
mentioned  in  the  Schedules  is  carried  on 

(c)  Break  by  hand  in  a  crystaUising  pan  any  substance 

named  in  Schedule  A,  or  agitate  any  liquor  con- 
taining it  by  hand,  except  by  means  of  an  imnle- 
ment  at  least  6  feet  long  ; 
{d)  Interfere  in  any  wny.  without  the  concurrence  of  the 
occupier  or  manager,  with  the  means  and  appli- 
ances provided  for  the  removal  of  the  fumes  and 
dust,  and  for  the  carrying  out  of  these  Regulations 

Schedules. 

A.  Processe.s   in   the   manufactme   of :— Dinitrobenzol ; 
dinitrotoluol ;    trinitrotoluol ;    p-nitrochlorbenzol. 

B.  Processes  m  the  manufacture  of  : — Aniline  oil ;  aniline 
hydrochloride. 

C.  Any  process  in  the  manufacture  of  explosives  with 
use  of  dinitrobenzol  or  dinitrotoluol. 


V.-Pr:EPARING. 
PRINTING,      AND 
YARNS. 


BLEACHING.  DYEING, 
FINISHING  TEXTILES 
AND    FIBRES. 


Silk ,;    Aclion  of  light  on   uJi/iUtd .     E.   Ristenpart. 

Z.  angew.  Chem.,  1909,  22,  18—21. 
Whilst  the  mechanical  resistance  of  silk  may  be  regarded 
as  a  function  of  the  degree  of  weighting,  its  behaviour 
under  the  influence  of  light  is  more  complicated.  It 
is  wall  known  that  the  fibroin  of  pure  silk  undergoes  a 
profound  change  on  prolonged  exposure  to  light,  and  is 
finallydisintegrated;  it  is  also  known  thatcertamsubstances, 
s\ich  as  tannin  or  ammonium  thiocyanate,  are  capable 
of  inhibiting  this  change.  The  author  has  investigated 
the  result  of  exposing  weighted  silk  to  the  action  of  light 
between  the  months  of  March  and  August.     These  silks 
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were  loaded  respectively  to  the  extent  of  136  and 
159  per  cent,  (on  the  weight  of  the  silk)  with  tin 
in  combination  as  phosphate  and  silicate.  At  the 
end  of  the  jwriod  of  exposure,  the  silks  were  1  routed 
(a)  for  one  hour  with  10  per  cent,  hydrochloric  acid  :  ((<) 
for  .')  minutes  with  a  cold  normal  solution  of  sodium 
hydroxide,  and  the  percentage  of  soluble  matters  in  each 
case  was  determined  ;  similar  determinations  were  also 
made  on  unexposed  samjilcs  of  the  same  silks.  The  results 
showed  that  the  loading,  in  the  form  of  stannic  phosphate 
and  silicate,  underwent  no  change  under  the  inliucnce 
of  light,  but  on  the  other  hand,  the  libroin  was  considerably 
decomposed.  In  the  sjimple  weighted  to  15V)  per  cent., 
10  per  cent,  of  the  libroin  had  been  converted  into 
products  soluble  in  the  above  reagents ;  in  the  more 
lightly  weighted  sample,  22  percent,  of  the  libroin  had  been 
converted.  Thus  a  certain  degree  of  protection  was 
afforded  by  the  heavier  loading,  .\nother  silk  was  investi- 
gated which  contained  an  organic  loading,  tic.  eatechu- 
tannin  in  as.sociation  with  stannic  oxide  and  sodium 
phosphate.  In  this  ease  it  was  found  that  the  tannin 
afforded  an  absolute  protection  to  the  fibroin  against  the 
disintegrating  action  of  light,  but  that  a  change  took 
place  in  the  condition  and  solubility  of  the  stannic  oxide 
of  the  loading.  Owing  to  the  method  employed  for 
fixing  the  loading,  with  a  moderately  cold,  weak  solution 
of  phosphate,  after  the  tannin  and  stannic  chloride  had 
been  absorbed,  the  bulk  of  the  tin  existed  in  the  silk 
in  the  form  of  stannic  oxide,  and  only  a  little  as  phosphate. 
The  action  of  tlie  light  on  the  stannic  oxide  was  found 
to  convert  it  into  metastannic  acid,  which  is  far  less  readily 
soluble  in  hydrochloric  acid  than  the  stannic  oxide. 
In  this  sense  the  action  of  light  resembles  that  of  prolonged 
storage.  The  author  concludes  that  the  mechanical 
deficiency  of  weighted  silk  is  a  far  more  important 
practical  consideration  than  the  destructive  influence  of 
any  degree  of  exposure  to  light  to  which  the  silk  is  likely 
to  be  subjected  in  practice.  The  latter  is  of  scientific 
interest  only,  and  is  explained  l)y  the  author  as  the  result 
of  atomic  vibrations  in  the  fibroin  molecules,  synclironising 
with  those  of  the  waves  of  light,  with  ultimate  rupture 
and  rearrangement  of  the  groupings.  The  protective 
action  of  tannin,  &c.,  is  ascribed  to  similar  vibration 
periods  in  the  molecule  of  the  protective  substance, 
which  divert  the  action  of  the  light  waves  from  the  (ibroin. 
It  would  appear  that  the  quantity  of  protective  agent 
present  is  of  no  importance  as  regards  the  effect,  and  that 
the  substance  is  not  destroyed  in  the  process;  it  may 
therefore  be  described  as  a  "  negativo  catalyst"  or 
sUbiliser.— J.  F.  B. 

Silt ;    Action  of  hi/draciJs  and  llicir  siilU  on .     P. 

Sisley,  Rev,  Gen,  Mat.  Col.,  1909,  18,  4—8. 

GSEHM,  Koth,  and  Thouiann  found  that  the  characteristic 
stains  which  ajipcar  on  silk  fabrics  on  storing,  were  similar 
to  those  produced  purposely  by  the  action  of  iierspiration, 
and  in  1897  the  author  proved  that  they  were  due  to  the 
.sodium  chloride  in  perspiration,  his  work  being  confirmed 
by  that  of  many  other  chemists.  Later,  it  was  found 
that  on  patterns  spotted  with  a  solution  of  sodium  chloride 
and  stored  at  different  altitudes,  different  jwriods  of  time 
elapsed  before  the  stains  were  produced,  the  longest  period 
l>eing  at  the  highest  altitude.  Patterns  of  silk  were  then 
treated  with  a  2',  per  cent,  solution  of  sodium  chloride  and 
stored  in  the  laboratory.  ])arl  at  40°  C,  and  part  at  the 
ordinary  temiXTature  (in  .sealwl  vessels  to  |.revent  their 
drying).  Both  in  the  case  of  weighted  and  of  unweighte<l 
silk,  there  was  as  much  lo.ss  of  tensile  stn'nj;lh  caused  by 
storing  for  1  month  at  40°  f.  as  i)y  keeping  for  1  year 
at  the  ordinary  temperature,  though  the  effect  was  con- 
siderably greater  on  the  weighted  patterns.  Concentrated 
salt  solutions  did  not  produce  the  stains,  numerous 
CTporiments  having  shomi  that  the  effect  ceased  when  the 
quantity  of  Rait  was  greater  than  could  bo  dis.soIved 
by  the  moisture  contained  in  the  fibre.  Other  chlorides 
and  hydrochloric  acid  also  produce<l  the  stains.  It  is 
probable  that  in  the  case  of  the  salts,  hydrolysis  took 
place  first  with  liberation  of  hydrochloric  acid  ;  for,  on 
treating  a  weighted  pattern,  dyed  with  a  colour  very 
sensitive  to  acids,  with  a  2J  per  cent,  .solution  of  sodiuin 


chloride  and  then  drying,  the  acid  reaction  was  given. 
In  the  case  of  weighted  silk,  it  is  probable  that  the  metal 
liberated  from  the  salt  combined  with  the  acid  in  the 
weighting  and  left  the  hydrochloric  acid  free,  thus 
explaining  why  weighted  silk  was  stained  more  readily. 
This  was  borne  out  by  the  fact  that  on  unweighted  silk 
treated  with  sulph\iric  acid,  the  stains  were  produced 
as  quickly  as  on  the  weighted.  Hydrobromic  acid  and 
bromides'  produced  the  "stains,  though  less  rapidly. 
Hydrofluoric  acid  and  hydriodic  acids  and  their  Sidts 
did  not  stain. 

The  author's  theory  is  that  the  liberated  acid  is  oxidised, 
with  production  of  the  halogen,  for  the  stain  is  instantly 
produced  by  dilute  chlorine  or  bromine  water.  Further, 
those  dyestulTs  which  are  not  affected  by  chlorine  are 
found  to  he  those  which  are  not  discharged  at  the  stained 
places;  while,  on  impregnating  silk  with  a  1  jxr  cent, 
solution  of  methyl-/)-aminophenol,  a  substance  readily 
turned  brown  by"  oxidation,  and  then  spotting  %vith  a 
2.V  per  cent,  solution  of  sodium  chloride,  a  brown  stain 
was  produced  in  less  than  12  hours.  Georgevics  and 
Mueller  have  shown  that  the  iron  jucsent  in  the  fibre 
is  in  the  ferric  condition  at  the  stains  and  in  the  ferrous 
state  elsewhere  and  this  is  confirmed  by  the  author. 
It  is  impossible  to  obtain  silk  fibre  containing  no  iron, 
but  ex()eriments  with  both  weighted  and  <niweighted 
patterns  showed  that  the  rapidity  of  staining  did  not  in- 
crease with  the  pereentage  of  iron,  which  docs  not  therefore 
act  as  a  catalytic  agent  in  the  oxidation.  Meister  in  1905 
published  the  theory  that  coi>per  .acts  as  a  catjilytic  agent. 
The  author,  however,  finds  that  silk  containing  no  cop))er 
is  stained  just  the  same,  and  considers  that  the  (Xirosity 
of  the  fibre  aids  the  oxidation.  Wool  fabric  spotted 
with  sodium  chloride  and  stored,  was  dyed  deeper  at  the 
spots,  thus  indicating  the  action  of  chlorine,  while  stains 
were  produced  on  a  dyed  film  of  albumin  similar  to  those 
on  dyed  silk.  Thus,  the  effect  seems  to  be  common 
to  albuminous  substances. — H.  P.  P. 


Artificial  sill: ;  Proposed  new  French  import  duties  on . 

Sec  Trade  Report. 

Artificial    fibres;     The    dyeing    of    .     V.    Clement. 

Farbcr-Zeit.,  1909,  20,  1—4. 

The  artificial  fibres  of  commerce  comprise  not  only  the 
artilici.ll  silks,  but  artificial  horse-hair,  straw-plaits, 
mixtures  of  non-lustrous  curly  waste  from  artificial  silk 
manufacture  with  wool  or  shoddy,  and  similar  waste 
carded  and  spun  by  itself.  Denitrated  collodion  silk  has 
a  much  stronger  affinity  for  b.isic  dyestuffs  than  "  Glanz- 
stoff  "  or  viscose  silks  ;  and  full  shades  can  be  dyed  direct 
on  the  former,  whereas  the  latter  must  be  mordanted 
with  tannin.  If  the  dye-b.ith  be  too  hot,  there  is  a  loss 
of  lustre  and  the  threads  stretch  uneqiuvlly.  The  optical 
properties  of  cellulose,  e.g..  its  double  refraction,  cause 
many  dyestuffs  to  fluoresce  so  strongly  that  they  are 
unsuitable  for  artificial  silk.  All  the  artificial  silks  possess 
the  defect,  when  dyed  in  bulk  or  in  the  cloth,  of  gi\ing 
stripes  of  different  intensities  of  .shade.  In  the  collodion 
silks  this  defect  has  been  traced  to  differences  in  the 
percentage  of  residual  nitrogen  (ll(i  to  101)  remaining 
after  deuitratiou.  the  darker  shades  corresponding  to 
higher  percent.ages  i  {  nitrogen.  In  the  case  of  "  Glanz- 
stoff  "  and  viscose  silks,  the  darker  stripes  corres)>ond  with 
a  more  pronounced  oxyeellulose  reaction.  The  author 
thinks  that  the  differences  are  not  due  to  any  irroKularities 
of  the  chemical  treatments  subsequent  to  the  formation 
of  the  threads,  but  are  caused  by  uncontrolled  changes 
ill  the  cellulose,  taking  place  under  the  infiuencc  of  the 
alkaline  agenl.s  employed  for  dissolving  the  cellulo.se  prior 
to  spiiniiug.  The  produit  of  every  batch  is  stated  to  be 
uniform  an  regards  its  dyeing  properties,  but  is  always 
irregular  in  count  ("denier  ).  Since  this  cannot  do 
controlle<l,  the  skeins  are  sorted  according  to  "denier" 
ofterwards.  and  skeins  from  several  batches  are  parcelled 
together,  one  batch  having  a  different  affinity  for  dyestuffs 
from  another.  Artificial  silks  must  bo  blcacl'.ed  rapidly : 
alternate  treatments  with  sodium  hvpochlorite  and 
hydroshtoric  acid  give  the  be^t  results  :  tde  permanganate 
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bleach  weakens  the  fibre.  For  dyeing,  the  basic  dyestuffs 
of  the  "  Janus  "  group  give  the  best  results  as  a  rule.  On 
collodion  silks  the  "  Janus  "  colours  give  full  shades  direct, 
fast  to  light  and  to  water  :  the  other  silks  show  equally 
good  results  on  tannin  mordants.  The  ''  Seto  "  dyestuffs 
are  also  good  but  not  particularly  fast.  JIan}'  of  the  acid 
dyestuffs  are  suitable  for  the  direct  dyeing  of  pale  shades, 
fast  to  light  but  not  to  water.  The  substantive  dyestuffs 
are  used  very  e.xtensively.  but  are  not  suitable  for  ''  navy 
blue  "  ;  this  colour  is  best  obtained  by  Janus  Blue  R 
or  Indoin  Blue  toned  with  Methyl  Violet.  For  black. 
.Fanus  Black  gives  the  finest  shades.  All  dyestuffs  are 
somewhat  less  fast  to  light  on  artificial  silk  than  on  cotton. 
The  author  coiuiudes  with  a  table  of  tests  for  the  artificial 
silks.  It  is  difficult  to  distinguish  between  "  Glanzstolf  " 
and  viscose  silks  ;  the  latter,  however,  gives  a  somewhat 
darker  shade  with  Schiff's  reagent  than  the  former. — J.  F.  B. 

Picric  acid  and  fibre   colloids  ;    Reaction  belween . 

W.  P.  Dreaper  and  W.  Stokes.     J.  Soc.  Dyers  and  Col., 
1909,  25,  10—12. 

The  loss  of  colour  of  free  picric  acid,  under  the  influence 
of  a  dehydrating  agent  in  a  vacuum  is  well  known,  and 
the  authors  have  now  investigated  the  effect  of  similar 
conditions  upon  the  colour  of  the  dyeings  of  the  acid  upon 
various  fibres.  The  dehydrating  agents  employed  were 
sulphuric  and  phosphoric  acids  and  the  loss  of  colour  is 
expressed  in  percentages  of  the  original  shade.  These 
percentages  were  arrived  at  by  comparison  of  the  shades 
with  a  standard  set,  prepared  by  dyeing  witli  known 
percentages  of  dyestuff.  Dyed  xipon  silk  and  wool,  there 
is  no  change  in  the  colom'  even  after  52  days,  but  upon 
artificial  silk,  guncotton,  and  cellulose  a  loss  of  colour  is 
noticeable  in  3 — 10  days,  and  in  52  days  amounts  to  as 
much  as  25 — 50  per  cent.  With  artificial  hair  the  loss 
is  not  so  rapid,  but  this  is  assumed  to  be  a  consequence 
of  the  physical  condition  of  the  material.  There  is  also 
a  marked  difference  in  the  behaviour  of  the  acid  when  dyed 
upon  silk  at  the  boil,  or  in  the  cold  ;  when  dyed  at  the  boil, 
the  shade  remains  unaffected  under  the  conditions  of  the 
experiment,  but  when  dyed  cold  and  then  exposed,  the 
loss  of  colour  amounts  to  12  per  cent,  after  3-t  days.  In 
the  presence  of  phosphorus  pentaohloride,  the  colour  is 
completely  destroyed  both  upon  animal  and  vegetable 
fibres,  but  in  all  cases  the  shade  resumes  its  original 
intensity  when  the  affected  dyeings  are  exposed  to  a  moist 
atmosphere. — F.  M. 

Casein  and  ils  applications.     F.  W.  Richardson.     J.  Soc. 
Dyers  and  Col.,  1009,  25,  't— 8. 

In  the  sizing  of  cotton  warps,  Carmichael  has  proposed  the 
use  of  a  mixture  containing  casein,  16  parts  ;  soap,  8  parts  ; 
mineral  or  other  oil,  60  parts  ;  loading,  200  parts  ;  water, 
300  parts.  A  good  dressing  for  cotton  and  linen  fabrics 
is  said  to  bo  obtained  by  dissolving  casein  with  lime,  and 
mixing  this  solution  with  that  of  a  hard  soap.  A  method 
of  waterproofing  with  casein  has  been  suggested,  the  claim 
being  that  the  goods  are  impervious  to  water  but  remain 
quite  permeable  to  air,  and  are  therefore  more  suitable  in 
wear  than  rubberproofed  goods.  According  to  a  French 
patent  tlio  goods  are  impregnated  with  an  alkali  salt  of 
casein,  treated  mth  formaldehyde  and  dried,  and  then 
steamed.  Such  a  treatment  may  bo  suitable  as  a  "  finish," 
but  for  waterproofing,  Chevalott  recommends  a  mixture 
of  40  parts  of  casein  with  200  parts  of  water,  to  which  is 
added  1  part  of  slaked  lime  and  20  parts  of  soap  dissolved 
in  240  parts  of  water.  The  goods  are  impregnated  with 
this  liquor,  passed  through  a  solution  of  aluminium  acetate, 
dried  and  ironed.  In  calico  printing,  casein  may  with 
advantage  replace  albumin,  especially  in  those  cases  where 
the  colour  of  the  latter  is  a  drawback,  or  a  diminution  in 
the  time  required  for  fi.xing  the  coloiu's  by  steaming  is 
desired.  In  the  discussion  following  tlie  paper,  mention 
was  made  of  the  production  of  non-inflammable  photo- 
graphic films  from  acetylcellulose  and  from  casein,  also 
the  possibility  of  employing  casein  to  "  animalise"  cotton 
so  that  this  should  dye  like  wool. — F.  M. 

Turkey  red  oils,  etc.     Erban.     See  XII. 

Cutch  trade  in  Burma.     Troup.     See  XTV. 


Patents. 

Decoration  of  fabrics.  M.  Ratiguier  and  H.  Pervilhao 
ot  Cie.  First  Addition,  dated  April  2,  1908,  to  Fr.  Pat. 
393,412,  Oct.  25,  1907. 
For  the  purpo.se  of  decorating  fabrics  according  to  the 
process  described  in  the  principal  patent  (this  J..  1909,  88), 
any  substance  which  can  be  mechanically  moulded  may 
bo  employed.  Further  the  employment  of  flocks  with 
openwork  materials  is  not  essential. — P.  F.  C. 

Dyeings  ;    Production  of  orange [by  means  of  azo 

dyestuffs].  Badische  .Anilin  und  Soda  Fabrik.  Fr.  Pat. 
393.580,  Aug.  21,  1908.  Under  Int.  Conv.,  Oct.  23. 
1907. 
Fabrics  dyed  in  the  usual  way  with  Primuline  are  diazo- 
tised  and  treated  with  a  solution  cf  1.3-dihydroxyquinoline 
or  its  salts;  e.g..  for  2  per  cent.  Primuline  dyeings  the  solu- 
tion may  consist  of  1  per  cent,  of  dihydroxyquino'ine 
iu  the  form  of  its  disodium  salt,  and  1-5  per  cent,  of 
'•  calcined "  sodium  carbonate.  The  orange  dyeings 
produced  are  fast  to  light,  washing,  and  acids. — T.  F.  B. 

Cellulose  threads  ;   Method  for  producing .     E.  Thiele, 

Brussels.     U.S.  Pat.  909,2.57,  Jan.  12,  1909. 
SEEEng.  Pat.  15,133  of  1906  ;  this  J.,  1906, 1040.— T.  F.  B. 

Vegetable  textile  fibres  ;  Method  of  treating .     A.  E.  M- 

Rousseau,  Paris.     U.S.  Pat.  909,457,  Jan.  12,  1909. 

See  Fr.  Pat.  383,062  of  1907  ;  this  J.,  1908,  330.— T.  F.  B. 

Dyeing   toilh    sulphur   colouring   matters ;    Production   nf 

reserve   effects   on    fabrics   in and    reserve   pastes 

thereior.  J.  Y.  Johnson,  London.  From  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     Eng.  Pat.  3751,  Feb.  19,  1908. 

See  Fr.  Pat.  387,516  of  1908  ;  this  J.,  1908,  8.54.— T.  F.  B. 

htdigo  dyeing.     H.  Chaumat.  Paris.     Eng.  Pat.   16,659, 

Aug.  7,  1908.     Under  Int.  Conv.,  Aug.  29,  1907. 
See  Addition  to  Fr.  Pat.  379,041  of  1906  ;   this  J.,  1908, 
1202.— T.  F.  B. 

Dyeing  hanks  ;    Machine  for .     J.  H.  Ashwell,  New 

Biisford.     U.S.  Pat.  909,513,  Jan.  12,  1909. 

See  Fr.  Pat.  382,770  of  1907  ;  this  J.,  1908,  222.— T.  F.  B. 

Printing  with  the  aid  of  sulphur  [sulphide]  dyestuffs. 
P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Baver  und  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
8142,  April  13,  1908. 

See  Fr.  Pat.  389,590  of  1908  ;  this  J.,  1908,  978.— T.  F.  B. 

Ketone  siilphoxylate  and  process  of  making  same.  A.  Stock, 
Assignor  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hochst  on  Maine,  Germany.  U.S.  Pat. 
909,703.  Jan.  12,  1909. 

See  Eng.  Pat.  4073  of  1900  ;   this  J.,  1906,  474.— T.  F.  B. 

[Bleaching  liquors]  Unstable  solutions.     Eng.  Pat.  27,463. 
See  VII. 

Waterproofing.     U.S.  Pat.  909,168.     See  XIII.4. 


VII.— ACIDS,     ALKALIS,     SALTS.     AND 
NON-METALLIC     ELEMENTS. 

Calcium  carbonate  ;    Dissociation  of  .     D.    Zavrioff. 

J.  Chim.  phys.,  1909,  7,  31—57. 
-At  the  atmospheric  pressure  tho  dissociation  of  calcium 
carbonate  is  rapid  and  complete  at  910'  C.  The  cm-ve  of 
dissociation  pressures  shows  that  between  700°  and  950'^  C 
there  is  no  intermediate  phase  produced  ;  and  tho  reaction 
between  those  temperatures  is  revei-sible.  At  lower 
temperatures,  the  reaction  is  very  slow,  and  its  progreas 
depends  upon  tho  nature  of  the  surface  of  tlie  lime  or 
carbonate,  so  that  definite  resiilts  are  difficult  to  obtain. 
Between   500"   and   600'   C.   the   intermediate   substance. 
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(CaO)«COo,  mentioned  by  Raoult  is  possibly  formed,  but 
the  results  do  not  dpfinitcly  sliow  its  formation  ;  iit  these 
and  lower  temperatures,  liowcver,  solid  solutions  are 
ecrtainly  formed,  and  these  solid  solutions,  when  they 
contain  a  lavfjo  excess  of  lime,  have  always  lower 
dissociation-pressures  than  the  carbonate  itself,  and  the 
reaction  is  not  completely  reversible. — J.  T.  V. 

Sidpluilei,  "ulphikK,  and  Ihiosulphales  ;    Dilfclioii  of . 

W.  Alexandrow.  Z.  anal.  Chem.,  IDO'J,  48,  31—32. 
For  the  detection  of  sidphates,  sulphites,  and  thii)snl- 
phatos  in  the  presence  of  each  other,  about  1)1  grni.  of 
the  substance  to  be  tested  is  dissolved  in  a  little  water,  and 
an  excess  nf  barium  nitrate,  dissolved  in  iVI  c.c.  of  water, 
is  added  in  sumll  ipinntities  to  the  boilinj;  solution.  The 
li<|uid  is  tlicii  further  boiled  and  allowed  to  stand  for  some 
houi-s.  when  the  sulphate  is  completely,  and  the  sulphite 
partially,  precipitated,  and  barium  thiosulphate  remains  in 
solution.  The  precipitate  is  c.xamiiu^d  by  a  known 
method,  and  tlie  filtrate  is  precipitated  with  silver  nitrate 
solution  and  allowed  to  stand  for  30 — 40  minutes,  until  the 
silver  thiosulphate  h:is  been  decomposed.  Tlien  a  little 
ammonia  is  added,  the  silver  sulphide  is  filtered  otf,  and 
the  excess  of  silver  removed  from  the  filtrate  by  adding 
hydrochloric  acid  and  filtering  again,  without  heating. 
Ammonium  chloride  is  added  to  the  filtrato,  until  any 
cloudiness  disappears,  and  the  clear  liquid  is  then  oxidised 
with  bromine  water  :  the  presence  of  a  sulphite  is  indicated 
by  a  precipitate  of  baiium  sulphate. — F.  SoDX. 

Hydrosulphides.  sulphides,  and  polj/siilphides  of  ammo7iium, 
sodium,  and  polaS'iium.  \V.  P.  Bloxam.  Z.  anorg. 
Chem.,  1  "JOS.  60.  113—122. 

Ix  the  recent  work  of  Kiister  and  Hebeilein  on  polysul- 
phides  (this  .T.,l!)0.5.  .'544).  no  reference  was  made  to  previous 
work  by  the  author  (this  J.,  1899,  (584).  who  had  shown 
that  atiueous  solutions  of  normal  sulphides  are  qtiite 
tuis\iitablc  for  the  preparation  of  pure  alkali  polysulphides, 
some  thiosulphate  being  always  formed  in  acldition. 
Pure  polystdphides  can  be  obtained  by  dissolving  sulphur 
in  a  solution  of  the  alkali  hydrosulphide.  The  a\ithor 
recapitulates  his  previous  work  and  describes  also  the 
preparation  of  some  ammonium  polysulphides.  If  a 
moderately  strong  solution  of  so-called  ammonium 
sulphide,  which,  however,  is  stated  to  be  really  a  solution  of 
(.\"H,).S.2XHiHS+2NHiOH.  is  warmed  w'ith  excess  of 
sul)>hur  in  an  open  vessel,  a  deep  red  solution  is  olitained, 
cont.'kining  tetra-ammonium  enneasulphide,  OiHjj^S.,. 
The  same  compoimd  is  obtained  if  hydrogen  sidphidc  be 
led  into  a  solution  containing  amnumia  and  s\ilphur 
in  the  proportions  corrcspoiiding  to  the  formula, 
(N'HjjS.2NH,HfS^2N'H40H.  If  sulphur  is  dissolved  in 
the  ■■  ammonium  suli>hide  "  solution  in  the  cold,  hydrogen 
sulphide  is  e\i)lved,  and  crystals  of  tetra-amuKniium 
hcptasulphide.  (XHjI^S;,  are  formed.  The  simple  or 
di-animoniuni  polysulphides  hitherto  obtained  are  prob- 
ably all  secondary  products  formed  by  the  decomposition 
of  tetra-amnioninni  enneasulphide  under  dilTcrent 
conditions  of  temperature  and  concentration. — A.  S. 

Alums.     R.  Marc.     Z.  anorg.  Chem.,  1908,60.  93— 207. 

A  SAMPLE  of  pota-ssium  alum,  of  which  the  solubility  at 
0'  ('.  w!is  about  4-3  grms.  in  100  c.c.  of  water,  was  not 
capable  of  n'adily  yielding  siipersatinated  solutions, 
a  solution  of  8  grms.  in  100  c.c.  of  water  at  18°  ('.  crystal- 
lising when  left  overnight.  This  alum  behaved  in  a 
.similar  manner  after  recrystallisation  from  a  hot  .tattiratetl 
solution.  Kxperiment.s  showed  that  the  apparent  solubility 
of  this  alum  wivs  a  finu'tion  of  the  concentration  of  the 
supersaturated  solution  from  which  the  crystals  were 
obtained.  That  is.  if  solutior.s  of  difTcrcnt  concentration 
were  caused  to  crystallise  at  the  same  temperature,  by 
sowing  with  small  crystals,  the  separation  of  crystals 
ceased  at  different  concentrations  in  the  tlifTerent  cases, 
the  solubility  being  greater,  the  greater  the  initial  concen- 
tration of  the  .solution.  This  is  attribute<l  to  the  fact 
that  the  alum  separated  from  relatively  dilute  solutions 
contains  appreciably  more  alkali,  i.f..  is  more  basic,  than 
that  separated  from  a  concentrated  .solution.  This 
increase  of  basicity  does  not  affect  the  crystalline  form, 


In  comparing  alums,  the  proportions  of  alkali  and  of  snl- 
phurie  anhydride  in  the  salt  are  not  of  so  much  inij^ortance 
as  the  ratio  of  sulphuric  anhydride  to  alkali  oxide.  In 
the  present  csvse  this  ratio  was  3-394  in  the  original  sample 
(theor.'tical  ratio.  ,3-408),  but  fell  to  21(ili.  2-321.  etc.. 
after  recrystallisation.  Addition  of  a  small  <|uantity  of 
sulphinic  acid  had  no  effect  on  the  properties  of  the  alum. 

—A.  .•<. 

Silirife    melti ;     Jtelafion    betiveen    visfosity  and    rlifmiral 

riimposilion  ol .     E.  Greiner.     N.  .Tahrb.  f.  Mineral.. 

1908,  II.,  l,-)2— 1,-.3.     Chem.  Zentr..  1909,  1,  2.58. 

The  raw  materials  used  in  the  experiments  were  silica, 
magnesia,  aluminium  and  boron  hydroxides,  ferric  oxide, 
ferrous,  calcium,  sodium,  ami  pot.issium  carbonates,  .-md 
sodium  lungstate.  The  melts  were  pr(pare<l  in  unglaxed 
porcelain  crucibles,  8  cm.  high  and  (i  cm.  wide  at  the  top. 
It  was  found  that  in  mixtures  of  metasilicates,  Xa.SiOj  : 
R"SiO;,  or  Rj"'(SiO:,)3,  *'"-'  viscosity,  at  a  given  tempera- 
ture, increases  in  the  following  order  :  FeSiO,.  MnSiOj. 
Fe;(SiOa)3.  .Mg.SiO,.  Ca.SiO,.  AU{SiO,)3.  Potassium 
metasilicato  w-hen  mixed  with  silica  gives  products 
considerably  more  viscous  than  those  obtained  with  sodium 
metasilieate.  The  viscosity  of  an  acid  melt  of  the  com- 
])Osition.  Xa;Si03..SiOj,  is  lowered  by  the  following  oxides, 
arranged  in  the  order  of  the  effects  they  produce  :  FeO, 
JlnO,  Fe^.tJ:,,  JIgO  ;  it  is  increased  by  lime  and  alumina. 
In  general  an  increase  of  the  ba.sic  constituents  of  a  melt 
causes  a  decrease  in  the  viscosity  ;  the  tuldilion  of  one- 
third  equivalent  of  ferric  oxide  to  one  e(|uivalent  of  sodium 
metasilieate  increases  the  viscosity  ;  alumina  acts  in  the 
same  manner  and  with  nearly  as  great  effect  as  silica. 
Silica  always  causes  an  increase  in  the  viscosity  ;  boron 
trioxide  and  especially  tung-iten  trioxide  cause  a  decrease. 
No  definite  relation  could  be  found  between  the  viscosities 
fcf  mixtures  of  the  series,  JlgSiO^  :  Na^SiO^  and  t'a.Si(Jj : 
XaoSiO-j,  and  the  melting  pomts  of  the  components  (com- 
pare Doelter,  this  .I.,  1908,  900),  nor  iK-tween  the  viscosities 
of  complex  melts  and  those  of  the  silicates  which  might 
bo  regarded  as  components  of  such  melts.  The  viscosity 
(i/)  may  be  expiesscd  by  a  simple  modification  of  (Iriitz's 

formula,  ij  —        t,,  where/ is  the  temperature  and  K  and  I' 

are  two  constants,  depciuling  upon  the  nature  of  the  melt. 
It  is  probable  that  as  the  temperature  vises,  the  viscosity 
tolerably  soon  reaches  a  limiting  value. — A,  S, 

Deacon    (chlorine]    process.     K.     ^'ogel    v.     Falckenstein. 
'A.  physik.  them..  1909,  65.  371—379. 

Is  practice,  working  at  4.30°  ('.  and  with  a  mixture  of 
hydrochloric  acid  and  air  <-ontaining  GO  per  cent,  of  the 
latter,  70 — 71  \>er  cent,  of  the  hydrochloric  acid  used  may 
be  converted  by  the  Deacon  process  into  chlorine.  This 
is  the  maximum  limit  indicated  by  a  study  of  the  equili- 
brium concerned  (this  J.,  1907,  (587).  But  by  dehydrating 
the  gaseous  mixture,  after  cooling,  by  means  of  strong 
sulpliuric  acid,  and  then  reheating  at  430"  C.  the  yield 
of  chlorine  is  increased  to  82-5 — 8,">  jier  cent.,  and  a  repe- 
tition of  this  treatment  gives  a  yield  of  ,87 — 89  per  cent. 
of  chlorine. — F.  Sonx. 

SiUphur ;    Compounds  of with   chlorine.     K.    Beck- 

mann.     Z.   i>hysik-  Chom.,   1909.   65.   289—337. 

BESlDy;s  sul])hur  nionochloride  (SjCL).  aln'ady  known, 
the  existence  of  the  dichloride  (.SCL)  and  tetrachloride 
(SCI4)  has  been  definitely  established.  Chlorinu  has  no 
appreciable  action  on  sulphur  monochlcride  at  — 33  ('.. 
but  at  — 1.">'  •'.  the  dichloride  is  formed,  and  by  fraction- 
ating the  product  at  4  mm.  pre.ssui-t».  80 — !H»  ]«*r  cent,  of 
this  compound  distils  over  at  — 24'  ('.  .Sulphur  dichloride 
is  a  dark  red-brown  liquid,  and  to  it  is  due  the  dark  colour 
of  old  sample-s  of  sulphur  chloride.  When  pure,  it  boils 
without  decomposition  at  59°  C.  It  begins  to  solidify 
at  — Sff  C,  and  at  — 88°  C.  is  an  oranee-yellow  waxy 
solid  which  melts  again  at  — 78°  to  — 54°  C  ;  poly- 
merisation probably  accounts  for  this  behaviour.  Its 
density  at  15"  C.  is  l-fi22.  Chlorine  combines  readily  with 
sulphur  dichloride,  giving  the  tetrachloride,  which 
becomes  solid  at  — 70  C.  and  commences  to  milt  again  at 
— 30°  C.     In  the  liquid  state  it  readily  parts  with  chlorine 
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and  can  only  be  kept  in  sealed  ve.ssels  ;  it  is  paler  in  colour 
than  the  dichloride.  The  boiling  point  of  sulphur  mono- 
chloride  is  137°— 138°  C.  and  its  melting  point,  —75" 
to  —71)'  C.  ;  its  cryosoopic  constant  is  53-6°  C.  The 
molecular  weights  of  the  monochloride  and  dichloride 
respectively  correspond  to  the  formidse  given  above. 

— F.  SoDN. 

Calcium   cyananiiiU.     Eng.    and    .Min.    .J..    Jan.    I,    I'.HJO 
[T.R.] 

There  are  11  plants  in  Europe  for  making  calcium  cyan- 
amide  in  process  of  construction,  or  in  operation,  the  aggre- 
gate annual  capacity  of  which  is  KiU.ddo  tons.  The  works 
at  Piano  d'Orta,  Italy,  is  being  enlarged  to  increase  its  pro- 
duction fiom  4000  to  1(1,000  tons,  in  France,  the  Societc 
Frangaise  des  Produits  Azotes  is  i)roducing  4000  tons  per 
year  at  its  work  at  \otre  Dame  dc  Briancon.  Other  works 
of  varying  capacities  e.xist  in  Italy.  Switzerland.  Oermany 
and  England.  The  initial  plant  of  the  American  Cyanamide 
Company  is  in  co\irse  of  construction  at  Niagara  Falls, 
Ontario,  and  it  is  anticipated  that  production  will  begin 
early  in  tlie  sjiring  of  Itloit.  On  the  basis  of  10  per  cent, 
nitrogen  content,  the  initial  capacity  of  the  half-unit  ]ilant 
at  Niagara  Falls  will  be  -20.000  tons  per  amium.  This 
cyanamide  will  yield  from  1l>  to  1.5  per  cent,  of  ammonia.  In 
deference  to  n'cpiircnicnts  of  American  trade,  free  lime 
will  be  eliminated,  and  the  nitrogen  content  reduced  as 
compared  with  the  European  product. 

Defenninlng    nitric    acid.     He.«.     See    XXIII. 

Determiriitif/mtlphile.     Milba\ier.     .S'ce  XXIIT. 

Patents. 

Sulphuric  acid  ;   Siinullaneous  manujaclure.  concentration. 

iiud  purificalinn  nj .      C.  ('.  ,le  Briailles.      Fr.  Pat 

3'.t."!.(iO.->.  Oct.  31.  Ii)07.  i 
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TiTE  perforated  le.-id  tube  ^2).  is  fixed  inside  the  cylindrical. 
porous  eaitheriware  vessel  (1),  and  surrounded  by  granu- 
lated coke,  retort  carbon,  or  silicon  carbide.  A  rigid  lead 
cover  (5),  and  a  porcelain  bottom  (4),  close  the  top  and 


bottom  of  the  vessel  (1),  respectively,  thoroughly  gas- 
tight  joints  being  assured  between  (2)"and  (T,)  on  the  ono 
hand,  and  between  (5)  and  (1)  on  the  other.  Through  the 
tube  (2),  which  is  fitted  with  a  tap  ((i),  a  current  of 
sulphurous  acid,  liquefied  or  in  solution,  is  forced  under 
pressure  into  the  porous  vessel  (I).  Thelatterissurrounded 
by  a  lead  container  (7),  cold  water  circulatincr  inside  the 
intervening  space.  The  tube  (2),  and  the  container  (7), 
serve  as  positive  and  negative  electrode  respectively,  and 
are  insulated  from  one  another  by  a  rubber  rin^j  (8), 
surrounding  the  plate  (9),  which  carries  the  vessel  (1). 
and  is  itself  supported  by  the  insulators  (10).  "iVhen  a' 
suitable  electric  cun-ent  is  passed  through  the  electrodes, 
the  sulphurou-s  acid  combines  with  the  oxygen  liberated 
by  the  electrolysis  of  the  water,  and  the  sulphuric  acid 
formed  becomes  concentrated  as  the  decomposition  of  the 
water  proceeds.  The  hydrogen  liberated  is  withdrawn 
though  the  t,ap  (11).  and  the  sulphuric  acid  bv  way  of  the 
tap(13).— ().  R.  . 


l/i/droci/(iiiir  acid  from 
T.  Ji.  Percy  and  T. 
1008.  .Jan.  23.  1908. 


uriil'-    gases ;     Extracting 
H.    Byiom,  Wigaii.     Eng. 


Pat. 


The  gases  arc  passed  through  a  coke  tower  or  other  suit- 
able scrubber  down  which  a  very  small  quantity  of  water  is 
allowed    to    trickle,    the    hydrocyanic    acid    thus    being 
recovered   in   a  comparatively  concentrated   form.     Tlie 
sulphur  in  the  solution  is  then  precipitated  by  a  lead  salt 
or  by  other  suitable  means,  whereupon  the  'hydrocyanic 
I   acid  is  distilled  off  and  recovered.     The  process  is  stated  to 
I    be  especially  adapted  for  waste  gases  from  coking  plants, 
1   recovering  ammonium  sulphate. — C.  .J.  G. 

[Bleaching   liquors']  ;     Unstable   chemically   or  electrically 

produced  solutions ;    [Rendering  stable ].     F     W 

Alexander,  Blacklieath,  ,T.  C.  McClelland,  Merton. 
I  and  F.  M.  T.  Lange,  London.  Eng.  Pat  27  4fi3" 
I       Dec.  12,  1907.  r,  .       ,     j, 

iLvONESiu.M  hydroxide,  oxide,  or  carbonate,  or  preparations 
containing  these  substances  are  added  during  the  process 
of  manufacture  in  order  to  render  unstable  "hypochlorite 
solutions,  and  more  especially  magnesium  hypochlorite 
solutions  stable.  The  solution  is  vigorously  stirred  during 
the  process  by  me.^ns  of  an  ebonite  rod  having  one  or  more 
flaps  of  pure  rubber,  or  alternatively  the  liquid  may  be 
beaten  or  shaken,  or  else  allowed  to  percolate  through  the 
said  magnesium  compounds. — C,  J.  G. 

Hydrosulphites  :  Manufacture  of  solid .     B.  Willcox, 

London.  From  Badische  Anilin  und  Soda  Fabrik,' 
Ludwigshafeu,  Germany.  Eng.  Pat.  20.198.  Sent  ■•'o' 
1908.  f         , 

Hydrosulphites  are  obtained  in  a  crystalline  condition 
by  passing  gaseous  ammonia  through  tl}eir  aqueous 
solution.  The  crystals  are  filtered  off,  with  tlie  aid  of  the 
pump,  and  suction  is  continued  until  they  are  obtained 
as  a  thick  moist  paste,  in  which  condition  they  are  quite 
stable.— A.  S. 

Ptarinm    carljonute ;     Manufacture    of    .     A,    Caffin 

Fr.  Pat.  393.710,  Au?,  27,  1908. 

FiNELV  powdered  barytes  is  digested  under  p  essure  with 
an  excess  of  sodium  carbonate  solution  in  an  autoclave. 
.After  the  mixture  has  been  maintained  at  the  boilint 
pcint  with  thorougli  agitation  for  one  hour,  the  clear 
liquor  is  decanted  off,  fresh  sodium  carbonate  solution  is 
added,  and  the  process  repeated  until  the  barium  siilphato 
li.as  been  entirely  converted  into  carbonate. — 0.  R.. 

Barium  chloride  and  carbonate  ;    Manufacture  of 

A.  Caffin.     Fr.  Pat.  393,880,  Sept.  2.   1908. 

-A  MiXTtJBE  of  powdered  barium  sulphate,  an  alkali  chloride, 
nnd  coal  is  calcined,  and  the  product  lixiviated  with  hot 
or  cold  water  and  filtered.  Barium  chloride  is  obtained 
from  the  filtrate  b\'  crystallisation,  or  barium  carbonate 
is  precipitated  in  the  solution  either  by  means  of  carbon 
dioxide  or  of  a  solution  of  an  alkali  carbonate. — O.  R. 


140 


Cu  V-ra.— GLASS,  rOTTERY,  &  ENAMELS. 


[Feb.  IS,  1809. 


Barium   nitrate  and  strontium   nitrate  ;    Process  for  the 

preparation  of .     Traino  und  Hellmers.     Gcr.  Pat. 

20.-),lG7,  Jan.  3,  1908. 

I5.VRIU.M  and  stiontiiini  nitrates  arc  prepared  by  lieating 
the  corresponding  .sulphides  or  hydrosulphidcs  witli 
calcium  nitrate,  preferably  under  pressure. — A.  S. 

Cn/olite  ;    Process  for  the   preparation  of  artificial  

frotn    fluorspar.     G.    Loesckann.     Ger.    Pat.    2O.~>,2O0, 
Nov.  20,  1907. 

Fl.l70BSF.\K  is  roasted  with  potassium  sulpliate  and  char- 
coal, the  product  is  lixiviatoa  with  water,  and  the  solution, 
containing  potassium  fluoride,  is  treated  in  one  of  the 
following  ways: — (I).  It  is  mixed  with  sodium  sulphate, 
and  the  precipitated  sodium  fluoride  converted  into 
sodium-aluminium  fluoride  by  treatment  with  ahiniinium 
sulphate.  (2).  It  is  treated  with  aluminium  sulphate,  and 
the  resulting  potassium-aluminium  fluoride  treated  with 
sodium  sulphate.  (3).  It  is  treated  directly  with  a  solution 
containing  sodium  sulphate  and  aluminium  sulphate. — .\.S. 

Potassium  sulphiile  solution  ;  Process  for  the  prcjiardtion 
of .     J.  k.  Reich.     Ger.  Pat,  205.538,  March  8,  1907. 

TirE  requisite  proportions  of  barium  sulphide  and  potassium 
sulphate  are  finely  groimd  together,  and  the  mi.xture  is 
introduced,  in  a  thin  stream,  into  boiling  water,  the 
boiling  being  continued,  with  or  without  application  of 
pressure,  until  the  reaction  is  complete.  Air  is  excluded 
throughout  the  process. — A.  S. 

Silicon  monoxide  ;  Process  of  treating .     H.  N.  Potter, 

New  Rochelle,  N.  Y..  Assignor    to  G.   VVestiughouse, 
Pittsburg,  Pa.     U.S.   Pat.  90S,13!,  Dec.   29,   ]9()S. 

Finely-divided  silicon  monoxide  is  converted  into  the 
dioxide  by  burning  it  while  suspended  in  an  oxidising 
atmosphere. — F.    SoDX. 

Liquefaction  of  gases  and  separation  of  air  into  commercial 
oxi/gen  and  nitrogen.  0.  A.  Bobrick,  Ix>s  Angeles,  Cal. 
U.S.  Pat.  908,fi44,  Jan.  5,  1909. 

The  gas  (air)  to  be  lii|uefied  is  first  compressed  and  then 
after  cooling  is  passed  through  a  counter-current  ^apparatus 
to  tho  liquefier.  The  counter-current  apparatus  consists 
of  a  number  of  sections  having  outgoing  and  return  pipes, 
the  former  being  connected  to  separate  expansion- 
chambers.— W.  H.  C. 

Iodine  ;     Extraction  of from  seaweed.     L.   Boirault, 

Fr.  Pat.  393,G68,  Oct.  31,  1907. 

Seaweed  is  arranged  in  the  form  of  rings,  and  carbonised, 
the  formation  of  ashes  being  prevented  by  occasional 
stirring.  Tlie  charred  mass  is  placed  in  wooden  crates, 
which  are  introdiiced  into  a  battery  of  lixiviators.  A 
little  calcium  sulphate  is  added  to  the  burnt  weed,  so  as 
to  convert  the  contained  sodium  carbonate  and  oxalate 
into  the  insoluble  calcium  compounds.  Each  lixiviating 
vessel  consists  of  a  cement  vat  provided  with  a  double 
bottom,  between  the  upper  and  the  lower  portion  of  which 
a  steam  pipe  may  be  dispcsed  to  heat  the  solution.  The 
concentratetl  l.ve  is  treated  with  a  mixture  of  euprio  and 
ferrous  siUphatcs,  in  the  proportion  of  1  part  of  the  former 
to  2  parts  of  the  latter,  and  the  precipitated  cuprous 
iodide  is  filtered  off  and  dried,  after  which  it  is  introduced 
into  porcelain  retorts,  and  treated  with  sulphuric  acid  and 
ferric  oxide.  Iodine  separates,  and  euprio  and  ferrous 
sulphates  are  regenerated  for  use  in  the  next  operation. 
The  waste  products  of  the  process  may  be  utUised  as 
follows  : — tho  extracted  carbonised  weed  is  dried  and 
powdered  ;  one-third  of  this  mass  serves  to  absorb 
the  pota-isium  salts  contained  in  the  wa.Hlo  liquor  obtained 
from  the  whole  miuss.  and  after  air-drying  gives  ri.se  to 
a  valuable  nuinure.  The  remaining  two-thirds  of  the 
charred  weed  is  moulded  into  briquettes  with  lime  and 
used  as  a  fuel. — 0.  R. 

Bromine  containing  chlorine;    Process  for  purifying . 

Deutsche  Solvay-Werko,  Act.-Ges.    Ger.  Pat.  205,443, 
Jan.   7.   1908. 

C'rldk  bromine  is  freed  from  chlorine  by  hcatine  it  care- 
fully and  very  slowly  to  a  temperature  near  to,  but  below 


the  boiling  point  of  pure  bromine.  For  instance  the 
temperature  is  raised  to  59^  C  in  the  course  of  36 — 40 
hours.  It  is  essential  that  the  rise  cf  temperature  be 
very  slow.  It  is  stated  that  in  this  way  samples  of 
crude  bromine  containini;  2-20  and  2-25  per  cent,  of  clilorine 
were  entirely  freed  from  the  latter  with  lo.sses  of  only 
fyZ  and  3-5  per  cent,  respectively  of  bromine. — A.  S. 

Hydrogen  jieroxidc  ;    Process  for  tite  preparation  of . 

G.  Teichncr.     Ger.   Pat.   205,262,  April  25,   1908. 

In  the  preparation  of  hydrogen  peroxide  by  blowinj 
superheated  steam  against  a  highlv  heated  body  (see 
Fischer,  this  J.,  1!K)H,  44li ;  al.so  Eng.  Pat.  20,868  of 
1907  ;  this  J.,  1!>08,  123),  there  is  a  very  large  consump- 
tion of  steam  compared  with  the  quantity  of  hydrogen 
peroxide  obtained,  .\ccording  to  the  present  patent, 
the  steam  leaving  the  heating  zone  is  only  partiall.v 
condensed,  and  the  uncondensed  portion,  carrying  soma 
of  the  hydrogen  peroxide,  is  again  passed  over  the  heated 
body,  these  successive  operations  being  repeated  as  often 
as  is  desired.  It  is  stated  that  by  condensing  only  one- 
tenth  of  the  steam,  50  per  cent,  of  the  hydrogen  peroxide 
present  is  recovered. — A.  S. 

Sulpliuric  acid  ;     Metltod  of  tnakintj  .     H.   Petersen, 

Wilmersdorf,  Germany.     U.S.  Pat.  908,696,  Jan.  5,  1909. 

See  Eng.  Pat.  27,738  of  1907  ;  this  J.,  1908.  981.— T.  F,  B. 

Sulphuric  acid  ;  Apparatus  for  making ,     A.  Gaillard, 

Barcelona,  Spain.     U.S.  Pat.  909,578,  Jaa  12,  1909. 

See  Eng,  Pat.  1 1,732  of  1908  ;  this  J.,  1908,  1018.— T.  F.  B. 

Manganese  sail  for  oxidation  purimtes  and  process  for 
producing  the  same.  P.  Wack,  Strft.ssburg,  (iermanv. 
Eng.  Pat.  27,932,  Doe.  18,  1907. 

See  Fr.  Pat.  385,471  of  1907  ;  this  J.,  1908,  628.— 'J'.  F.  B. 

Sal  ammoniac  ;  Process  of  producing hy  the  decom- 
position of  common  salt  with  sulphate  of  ammonium  in 
hot  aqueous  solution.  B.  Neumann,  t'oln,  German\. 
Eng.  Pat.  654,  Jan,  10,  1908. 

SEEFr.  Pat.  378,445  of  1907  ;  this  J.,  1907, 1138.— T.  F.  B. 

Lead  salts  by  electrolysis.     U.S.   Pat.  906,103.     See  XI.l. 

Silicon  and  silicon  carbide.     U.S.  Pats.  908,130  and  908,357. 
See  XI.4. 


VIIL— GLASS,   POTTERY,  AND  ENAMELS. 

Standardisation  ol  refractory  materials.     Times,  Jan.  21, 
1909.     [T.R.] 

A  committee  has  been  formed  of  representatives  of  certain 
societies  and  manufacturers  to  consider  ways  and  means 
for  arranging  the  '"  grading  "  and  standardising  of  refrac- 
tory materials  used  in  making  furnaces,  kilns,  ,ind  ovens. 
At  a  conference  held  on  Jan.  4th,  tho  general  opinion 
was  that  there  was  need  for  suoJi  a  committee,  and  that  the 
following  preliminary  scheme  should  be  adopted  : — (a)  To 
arrange  and  classify  the  various  refractory  materials,  clay, 
silieious,  as  silica  and  ganister ;  s])ecial,  as  magnositc, 
chromite,  &u.  ;  (fc)  To  arrange  standard  siK-cifications  for 
the  raw  materials  and  for  the  manufactured  products; 
(c)  To  consider  the  possibility  of  arranging  for  uniformity 
in  certain  "  stock  "  or  "  standard  "  sizes  ;  and  (d)  To 
arrange  standard  methods  of  testing,  analysis,  &c. 

Each  section  will,  at  first,  conduct  its  own  part  of  the 
inquiry  independently  of  the  others,  and  prepare  a  draft 
of  their  suggestions  to  be  submitted  to  the  next  meeting  of 
tho  General  Committee.  These  suggestions  will  be 
embodied  in  a  provisional  report  to  be  sent  back  to  the 
sections  for  approval  or  amendment,  and  finally  published 
as  the  general  report.  It  is  proimsed  to  revise  this  report 
periodically,  to  keep  abreast  of  developments. 

Tlie  sections  which  will  conduct  these  independent 
inquiries  will  bo  industrial  sections,  the  Ceramic  Society 
section,  and  the  manufacturers'  section,  and  the  scheme  of 
procedure  is  as  follows  : — 

Industrial   sections   include   a   chemical   and   electrical 
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section,  a  gltiss  section,  a  metallurgical  section  (Iron  and 
Steel  Institute  and  Institute  of  Metals),  a  gas  engineers' 
section,  and  a  pottery  section.  The  members  of  tlie 
committee  representing  tlie  various  industries  should 
formulate  tlio  demands  of  their  own  industry.  This 
will  probably  be  best  done  by  inviting  opinions  on  the 
following  lines  :— (1)  Materials  at  present  in  use,  any 
general  information  as  to  analyses,  «&c.  ;  (2)  Conditions 
of  use,  nature  of  furnace  operations,  temperature,  and 
ivhetlier  the  temperature  is  continuous  or  intermittent  : 
|.'J)  Criticism  of  materials  at  present  in  use  ;  and  (4)  Sug- 
gestions as  to  improvement,  both  in  material  and  in  sizes 
and  patterns  available.  The  Ceramic  Society  section 
will  deal  with  (1)  the  definition  of  refractoriness  ;  (2)  the 
grades  of  materials,  based  on  (a)  refractoriness ;  (i) 
class  of  material,  aluminous,  as  clay  and  bauxite  ;  sili- 
ceous, as  ganister  and  silica ;  special,  as  magnesite. 
&c.  ;  (3)  the  examination  of  raw  materials,  chemical 
analysis,  standard  methods,  method  of  determining 
lefractoriness,  mechanical  analysis,  and  behaviour  at 
various  temperatures,  shrinkage,  porosity,  plasticity. 
The  manufacturers'  section  will  prepare  suggestions  as 
(o  elimination  of  odd  and  little  used  si.^os  and  shapes, 
standard  sizes  and  shapes,  deviation  from  specified 
dimensions  in  special  sizes,  and  as  to  the  grading  of 
clays  as  proposed  by  the  English  Ceramic  Society. 

Silicate  melts.     Greiner.     See  VII. 

Patents, 

Glass   machine   and   process.     E.    L.    Heintz,  Cofifeyville, 
Kans.     U.S.  Pat.  908,25!).  Dec.  29,  1908. 

The  process  consists  in  torming  sheet  glass  by  dramnc 
a  sheet  from  a  molten  mass  of  ghiss,  supporting  the  sides 
of  the  sheet  by  applying  guide  rods  to  the  extreme  edges 
of  the  sheet,  and  heating  these  edges  while  allowino  the 
body  of  the  sheet  to  cool.  The  apparatus  used  consists 
of  a  crucible  having  openings  in  its  bottom  ;  a  frame 
having  depending  side  bars  adapted  to  cldse  these  openings 
when  lowered  ;  rods  secured  to  the  lower  ends  of  the 
bar's  and  which  can  be  drawn  up  through  the  openings 
when  the  frame  is  raised;    and  a  bait  between  the  rods 

—A.  G.  L. 

Olass-furnacRs.  C.  Royer.  First  Addition,  dated  Au".  7, 
1908.  to  Fr.  Pat.  390,102,  May  11,  1908  (this  .J.,  1908, 
1020). 

A  BAFFLE-PLATE  is  provided  in  the  path  cf  the  flames, 
which  keeps  the  latter  longer  in  the  neighbourhood  of  the 
central  chimney,  and  so  causes  them  to  assume  a  higher 
temperature.  The  air  used  for  combustion  is  also  pre- 
heated to  a  greater  extent  than  before,  by  causing  it  to 
traverse  a  .second  scries  of  passages  in  the  heated  brick- 
work before  it  passes  into  the  central  shaft,  whence  it 
emerges  to  meet  the  gas  in  the  furnace. — A.  G.  L. 

Qas-kiln  for  firing  and  bendiiuj  hirgc  plates  of  glass,  firing 
china,  and  all  hinds  of  enamels  and  ceramic  ware;  also 
applicable  to  other  purposes.  J.  B.  Payne,  London. 
Eng.  Pat.  27,501,  Dec.  13,  1907. 

A  BBICK  gas-kiln  is  provided  with  a  bed-plate,  consistinp 
of  an  iron-tray,  3 — 4  in.  in  depth,  filled  with  dry  plaster 
of  Paris,  .\nglo-pieces  provided  with  holes  are  attached 
to  this  bed-plate,  the  biirners  bein&  attached  to  the  angle- 
pieces,  so  that  their  upper  ends  always  project  one  inch 
above  the  bed-plate.  Between  the  bed-plate  fitted  with 
its  angle-pieces  and  the  walls  of  the  kiln  there  is  a  clear 
space  of  i  in.  The  bed-plato  is  fixed  on  a  carriage  running 
on  iron  rails  through  one  of  the  openings  into  the  kiln  ; 
the  bed-plate  can  be  raised  or  lowered  by  means  of  worm 
gearing  acting  on  four  perpendicular  screws  fixed  to  the 
lower  side  of  the  bed-plato  and  worked  by  means  of  a 
handle  fixed  to  tho  front  of  the  carriage.  The  glass  to 
be  bent  is  placed  on  a  mould  of  sheet-iron,  which  is 
placed  on  tho  bed-plate.  Connection  with  the  gas  supply 
IS  made  by  flexible  tubing.  The  bent  glass  is  .annealed 
in   the  same  chamber  after  cutting  off  tho  gas-supply 

—A.  (i.  L. 


Ovens  and  kilns  for  drying  or  firing  ceramic  ware. 
A.  Meakin,  Ltd.,  and  VV.  Jackson,  Tunstall,  Staffs 
Eng.  Pat.  20,189,  Nov.  26,  1907. 

TiiE  patent  refers  to  kilns  fired  with  producer  gas.  The 
main  gas  flue  is  either  carried  round  the  outside  of  the 
kiln  below  the  ground  level,  branches  lending  from  this 
flue  into  each  of  the  fire-mouths,  or  else  it  is  taken  directly 
to  the  middle  of  the  kiln,  below  the  ground  level,  anil 
then  made  to  enter  a  chamber  out  of  which  branch  flues 
lead  to  the  fire-mouths.  The  secondary  air  is  admitted 
through  flues  passing  under  the  bottom  of  the  kiln  radially 
toward  the  middle,  and  then  retiu'ning  to  positions  near 
the  openings  of  the  branch  flues  in  the  fire-mouths.  The 
distinguishing  feature  is  that  the  supply  of  gas  and 
secondary  air  to  each  quarter  of  the  kiln  can  be  controlled, 
by  dampers  independently  of  a  like  supply  to  the  other 
quarters. — H.  H.  S. 

Oven.'!   [lor   potter//].     Eng.    Pat.    18,730.     See  I. 

Kilns ;  Waste  heat  from .     Eng.  Pat.  28,079.     See  \. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

The  cement  industn/  of  the  United  States  in  1908.     E.  C. 
Eckel.     U.S.  Geol.  Survey.     [T.R.] 

Although  detailed  figures  are  not  yet  obtainable,  an  esti- 
mate based  on  the  information  available  indicates  that  the 
production  of  Portland  cement  in  the  United  States  was 
somewhat  less  than  forty  million  barrels.  This  compares 
as  follows  with  the  output  of  recent  years : — 1905. 
35,246,812  barrels ;  1906,  46,463,424  barrels :  1907. 
48,785,390  barrels.  The  falling  off  from  the  1907  output 
was  heavy,  and  is  particularly  notable  because  it  is  the 
first  decrease  shown  in  any  year  by  the  .American  cement 
industry  since  its  inception.  The  year  1909  opens  with 
heavy  stocks  of  cement  on  hand  at  most  mills,  but  with, 
good  ])rospects  for  a  steady,  though  slow,  revival  in  the 
cement  trade.  It  is  unlikely  that  this  revival  will  be 
sufficiently  rapid  to  push  mills  to  their  capacity  during 
the  year.  Tho  total  maximum  capacity  of  existing  plants 
is  now  about  60,000,000  barrels  a  year. 

InterHHtional  Association  for  Testing  Materials  ;   Congress 
of .     See  wider  X. 

Patents. 

Magnesia  cement.  C.  Ellis,  Larclunont,  N.Y.,  Assignor 
to  Ellis-Fostpr  Co.,  N.J.  U.S.  Pat.  909,171,  Jan.  12, 
1909. 

The  cement  consists  of  a  Avy,  substantially  non-liygro- 
scopic  powder  composed  of  magnesium  oxide  and  saline 
substances,  e.g..  alkali  chlorides  and  magnesium  sulphate. 
The  cement  reacts  with  water  to  form  a  hard  translucent 
material  containing  magnesium  oxyohloride.  Zinc  oxide 
may  bo  added  to  the  cement. — A.  G.  L. 

Hydraulic  cements,  etc.  ;     Art  of  making  .     \V.   H. 

Hardins,    Philadelphia,     Pa.     U.S.     Pats.     908,092— 
908,094;  Dec.  29,  1908. 

Calcareous  rock  and  "cement  rock"  (day,  etc.)  are 
charged  into  a  vertical  kiln  of  tho  Rosendalo  typo,  with  a 
layer  of  coal  for  each  layer  of  rock.  The  quantity  of 
fuel  used,  and  tho  rate  of  combvistion,  are  proportioned 
so  as  to  ellc(!t  the  c.alcin.ation  of  two-thirds  to  nine-tenths 
of  tho  rock.  The  calcined  materials  are  ground,  thoroughly 
mixed  and  burnt  to  cement  in  a  rotatory  kiln.  Or  else, 
tho  preliivii.iary  calcination  of  the  raw  materials  may  be 
etTectcd  in  separate  kilns  ;  or,  finally,  only  the  calcareous 
rock  may  be  calcined,  the  clay,  etc.,  being  only  ground 
and  drie.l.  but  not  calcined,  before  the  cement  materials 
aro  mIxeiL — A.  G.  L. 
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Sand ;      Pmet-is    lor   cmusolidating  and   rendering    imter 

bearing loaterliijht    by    means    of    n    "  mill-  "    ol 

cement  injected  undrr  high  pressure.  Compagnie  des 
Mines  dc  Bi-tliiinc.  Fr.  Pat.  :{i(3,81t,  Nov.  li.  lltn". 
BoKisos  in  strata  of  water-bearing  sand  are  rendered 
water-tight  by  injecting  a  mi.xture  of  water  and  rinient 
into  the  santl  from  a  narrow  tnbe  furnished  with  opininys 
at  the  end,  from  wliith  tlie  cement  mixture  is  projected 
under  high  pressure  by  means  of  a  pump. — A.  0.  L. 

Plastic  eomjia.tilion.1  [cements,  etc.]  ;    Preparation  of . 

W.  E.  Lake,  London.  From  H.  S.  Spackman  Engineer- 
iugCo..  Pliilailclphia.     Eng.  Pat.  10.110,  May  '.t.  1<108. 

See  Fr.  Pat.  3'.10,194  of  1008  ;  this  ,J.,  1908,  1021.— T.  F.  B, 

Kilns  :    Waste  heat  from ,     Eng.  Pat,  28,070.     See  I. 

Silicon  carbide.      U.S.   Pat,   908„357,     -See  XL-1. 
Waterproofing.     U.S.    Pats.    OOO.lfi?   el  seg.     See   XII LI. 

X.-METALS     AND     METALLURGY. 

'Steel;    The  siniclun- oj  hardened .     /.   Formuiion  and 

transformnlion    ol    austenite.     W.    J.     Kurbatow    and 
M.  M,  Matwejow.     Metallurgie,  1908,  5,  721—728. 
The    authors    propose    to    investigate    the    structure    of 
hardened  steel   l>y  a  series  of  comp.arative  papers  wliieh 
sliall  cover  tlie  ground.     Tlie  present  paper  is  a  tentative 
attempt   to  examine  tlie  formation  and   transformations 
of  austenite,  wiiicli  wa.';  chosen  because  its  transformations 
can   be   carried   out   at   a   lower   temperature   and    more 
gradually    than    is    th.o    cose    with    the    eonstitiicnts    of 
luihardened   steel,   and   because   it  occui-s  in   larger  and 
better  characterised  crystals  tlian  do  martcnsite,  troostite, 
and   sorbite,   which   also   are   present   in   hardened   steel. 
'J'o   prepare   austenite,    Osmond's   method   was   followed, 
on  a  small  scale,  steel   containing   1-8 — 2-2   per  ecu',   of 
carbon  being  heated   to  a  temperature  near  its  melting- 
point  (1280°  C),  and  then  q\ienched  in  mercury  at   not 
above   130°  C.     The   authors  summarise  the  conclusions 
at  which  they  have  arrived,  ))artly  from  their  own  work, 
and  partly  from  that  of  others,  as  follows  : — The  crystals 
of    austenite    are    separate<l    by    needle-shapcil    crystals 
("  fers   do   lance")    of    troostite-sorbitc,    and    by    a   net- 
work   of    troostite.     On    temijering,    austenite    probably 
changes   into   sorbite   and   troostite-sorbite,   sorbite   into 
poarlite.     The   old   idea    of   transformation,  austenite   to 
martcnsite  to  tioo.stitc  to  sorbite  to  pearlite,  the  jmthors 
believe  to  bo  incorrect.      The  equilibrium,    austenite  ^ 
sorbite,  changes  from  right  to  left  at  00° — loO^  ('..  and 
above   1000'  C,  and  from  left  to  right  between   l.")0'  C. 
and  750''  C,  with  a  maximum  at  250°  C.     There  exist 
at  least  two  compounds  which  are  coloured  by  sodium 
picrat© ;    on  reheating,  one  changes  more  rapidly  than 
the  other  into  cementitc  or  ferrite  :    if  the  transformation 
is  rapid,   the  second  compoinid  changes  into  lamellated 
pearlite,  if  slew,  into  grains  of  pearlite.     The  first  lom- 
pound  is  to  be  regarded  as  troostite,  the  second  ivs  sorbite. 
Austenite  it.self  is  probably  another  carbide,  of  approxi- 
mately the  formula,  Fe7(,'(Fe4('  to  Fe,„C),  which  is  stable 
above'  1000'  C,  whilst  the  net-work  of  troostite  is  stable 
only  below  250°  ('.     Pcs.sibly,  however,  austenite  is  only 
a  solution  of  carbon  or  carbide  in   y-iron,     Troostite  and 
sorbite  represent  solutions  of    carbon   in  iron   (a   or  /i). 
Atisteuitc  heated  to  05° — 8.5°  ('.  for  3  months  suffers  no 
change;    even  at    100°  ('.    practically  no  trausformation 
takes  place  ;    but  at    1 18    ('.  a  few  days'  heating  suffices 
to    i)roduco    noticeable   effects.  •  Tlie    transformations   of 
steel  proceed  in  distinct  stages,  and  the  same  properties 
(capability  of  hardening,  etc.)  which   render  it   valuable 
technically  impede  its  inve.stigatiou  scientiticallv. 

—a'.  G.  L. 

Manganese  ;    Inflnence  of on  the  si/.<iltm,  iron-carbon 

[steel].     F.   Wiist.     .Metallurgie,   1909,  6,  .3—14. 

A  XUMBEB  of  iron-manganese-carbon  mixtures  were 
prepared:  (1),  by  heating  .Swedish  pig-iron  containing 
4'28  per  cent,  of  carbon  with  manganese  and  sugar- 
eharcoal    in   carbon    crucibles    in    a    "  kryptol   '    electric 


furnace,  the  melting  points  being  observed ;    and  (2),  by 
healing   the    melts  so  obtained  in  magnesite  crucibles  in 
a  Her.cus  furnace    at    a  temi>orature   10"  t".   above  their 
melting-points    for   one    hour.     The    magnesite    crucibles 
were   ])laced   in   iron   tubes   through   which   a   stream   of 
nitrogen  was  Ictl.  in  order  to  protect  the  Marcpiardt.mass 
tubes  of  the  furaace  from  ilestruction  by  the  manganese, 
which  volatilises  ajipreciably  even  at  the  low  tempcrat\ires 
used.     It  was  found  that  addition  of  manganese  regularly 
increased  the  quantity  of  carbon  taken  up.  from  4-2S  |H>r 
cent,  for  the  pig-iron  containing  OOli  per  cent,  of  man- 
ganese to  fl-90  per  cent,  of  carbon  for  a  melt  containing 
80-45  per  cent,  of  manganese.     The  melting-point  dropped 
from  1132"  C.  for  the  pig-iron  to  1124°  ('.  for  a  melt  con- 
taining 4-23  per  cent,  of  manganese;    from  this  point  it 
remained  almost  constant  until  13  jht  (cut.  of  nuuiganese 
was    reached,    after    which    the    melting-point    increased 
gradually  to  1258    V.  for  a  melt  containing  80  per  cent,  of 
manganese.     The  influence  of  manganese  on  the  pearlite 
arrest-point   is  more  marked.     Up  to  about  5  ]>er  cent. 
of  manganese,  each  one  per  cent,  added  lowei-s  this  point 
about  20 — 2,5  C.  on  the  cooling  curve,  and  causes  hysteresis 
(difference  of  the  point  as  found  on  the  heating  and  cooling 
curves)  amounting  to  about  28"  t'.     Beyond  5  jier  cent, 
of   manganese   the   pearlite   point   disapi>eai>i   altogether. 
Mangane'^e   has   little   effect   on   the   composition   of   the 
iron-carbon  eutectic,  10  jier  cent,  of  manganese  iiroduciug 
a  eutectic  with  405  ]»t  cent,  of  carbon  or  only  015  per 
cent,  less  than  for  the  original  jiig-iron.      This  is  contrary 
to   Guillefs  statement   that    15   jier  cent,    of   manganese 
'    lowers  the  carbon  content  of  the  eutectic  to  30  jjer  cent. 
I    Manganese  delays  the  separation  of  carbon  as  graphite, 
'   possioly  because  the  iron-manganese  carbides  formed  ivt 
high  temperatures  are  more  stable  than  the  corresponding 
iron    carbides ;     rapidly-cooled   melts   containing   50   ))er 
cent,    of    manganese    approximated    to    the    composition 
expressed    by    the    formula,  (Fe,  .Mn)jt'.     Microscopical 
examination  of  the  melts  contirmed  the  above  results  ; 
the    presence    of    manganese    hinders    the    formation    of 
pearlite.  and  favours  that  of  troostite  and  of  solid  solutions, 
ilelts  with  mora  than  5  per  cent,  of  mangane.se  contain 
no  pearlite,  and  consist  of  a  solid  solution  of  carbide,", 
martcnsite  and  cementite,  in  y-iron. — A.  G.  L. 

Gold  extraction  in  Rhodesia.     R.  V.  H.  Cooke.     J.  Cliem. 
Met.   and   Min.   Soe.,   S.   Africa,    1908,   9,    152—150. 

The  ore  at  the  Giant  Mine  in  the  Hartley  district,  a 
heavily  mineralised  chlorite  schist,  containing  ironstone 
and  quartz,  is  crushed  and  stamiied,  using  1250  lb.  stam|)s 
and  a  J  to  i  in.  mesh  screen.  The  duty  jM-r  stamp  reaches 
15  tons  per  24  hours,  on  account  of  the  soft  nature  of  the 
ore  and  the  large  apertvires  of  the  screens.  The  amal- 
gamated plates,  which  are  only  4  ft.  long,  retain  30  per 
cent,  of  the  gold,  the  rest  of  the  gold  being  "  rusty  "  and 
not  amenable   to   amalgamation.     It   is  stated   that  the 

■  big  tominge  and  the  coarseness  of  the  ])ulp,  does  not 
injuriously  affect  the  plates.  After  pa-ssing  over  amalgam 
traps,  which  collect  about  400  oz.  of  amalgam  (H-r  month, 
the  pulp  is  dc-watcrcd  in  a  "spitz"  to  a  ratio  of  about 
one  of  water  to  one  of  sand,  ana  the  sands  are  crushed  in 
a  tube  mill.  The  overflow  from  the  de-watering  "  spitz  " 
joins  the  discharge  from  the  tube  mill,  and  tho  whole  is 
concentrated  on  the  old  ty|H'  of  blanket  tables,  'llie.se 
consist  of  a  series  of  strips  of  material,  3  by  4i  ft,, 
resembling  a  military  rug  in  texture,  which  are  taken  up 
and  shaken  in  water,  by  hand,  every  half  hour.  The  tailings 
coarser  than  I20-n«'sh  are  returned  to  the  tube-mill  for 
re-grinding.  The  concentrates,  amounting  to  about 
4  to  5  tons  |>er  day.  and  containing  about  55  per  cent. 

'  of  the  assay  value  of  the  ore.  are  re-concentrated  on 
blanket  tables  to  about  a  tenth.  These  final  concentrate* 
are  rotated  in  annilgamation  barrels  with  .300  c.c.  of  nitric 
acid  for  4  hours,  to  clean  the  "  rusty  "  gold  :  mercury 
is  then  added,  and  complete  amalgamation  attained  in 
another  four  hours.  Any  gold  remaining  in  the  tailings 
is  remo\etl  by  pa.ssing  the  latter  over  an  auxiliary  blanket 
table  and  two  sets  of  canvas  tables,  the  final  tailings 
rmtning  to  waste,  assaying  under  1  dwt.  .\n  extraction 
of  nearly  88  per  cent,  of  the  total  gold  is  attained,  at  a 
present  cost  of  live  sliillings  per  ton.  A  diagram  is  given 
showing  the  arrangement  of  the  plant,— F.  R. 
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Gold-lead    bullion ;      Cupellation    of    -. .     G.     Melvill. 

J.  Cheni.  Met.  ami  Min.  Soc,  S.  Africa,  1908.  9,  1.57—158. 

A  DETAILED  description  i.s  given  of  the  method  of  making 
tlie  Mabor  "  tests "  ia  use  on  the  Crown  Reef  Mine. 
Tiansvaal.  The  "'  breast  "  of  the  "  test  "  is  composed 
of  60  lb.  of  new  "  mabor,"  a  patent  composition  of 
magnesia,  30  lb.  of  Portland  cement,  and  30  lb.  of  crushed 
firebrick;  tlie  body  coirsists  of  150  lb.  of  used  "  mabor  " 
assay  cupels,  T.'i  lb.  of  cement,  and  75  lb.  of  crushed 
lirebrick.  The  materials  are  all  ground  to  pass  a  40-mesli 
(linear)  sieve,  and  thoroughly  mixed  with  12  per  cent,  of 
water.  The  "  tests  "  are  tamped  for  -J  liour.  and  then 
cawed  out  and  the  litharge  channels  maile.  The  life  of 
these  "■  te-^ts  '"  varies,  but  in  one  ca.-e,  15  cupellations  were 
made  and  a  total  of  520  bars  of  1000  oz.  each  cupelled 
in  the  one  '"  test."  A  new  '"  test  "  should  not  be  used 
for  4  or  5  months,  but,  wlien  required,  it  is  fitted  into  air 
ordinary  cupel  furnace,  two  lead-gold  bars  are  placed  in 
it,  and  the  temperature  is  very  slowly  raised.  The  lead-gold 
bullion  is  fed  in,  \intil  the  bath  nearly  reaches  the  litharge 
channel,  the  blast  being  then  turned  on,  and  when  sufficient 
litharge  is  formed,  the  feed  is  continued  until  the  litharge 
overflows.  Three  an()  a  half  1000  oz.  bars  can  be  cupelled 
per  hour.  .'Uter  all  the  lead-bullion  has  been  fed  in,  the 
temperature  is  raised,  and  the  "test"  graduijly  tipped 
forward  until  all  tire  lead  is  oxidised  and  blown  off.  The 
gold  is  then  subjected  to  a  higher  temperature  and  a 
reduced  blast,  to  eliminate  as  much  of  the  remaining  ba.sc 
metal  as  po.s.sible.  The  cupel  "test"  is  finally  lowered 
from  tlie  furnace  and  the  gold  removed. — F.  R. 

Detinning  of  tin-plate  and  ita  techniml  importance.  K. 
Goldschmidt.     Stahl  u.  Eisen,  1908,  28,  1919—1926, 

In  the  author's  process  of  detinning  (this  J.,  1907,  22)  the 
scrap  is  packed  tightly  into  baskets  which  are  placed 
mechanically  in  closed  vessels.  The  vessels  are  cooled 
and  cldorine  pumped  in  at  a  pressure  of  4  atmospheres 
until  the  pressure  remains  constant,  when  chlorine  and 
stannic  clrloride  are  removed  from  the  vessels  by  suction. 
The  residual  iron  is  washed  witli  water  to  remove  the  thin 
film  of  ferric  chloride  formed,  which,  if  allowed  to  remain, 
causes  rapid  rusting  of  tire  iron.  Lately,  the  demand  for 
pure  scrap-iron  has  led  to  the  treatment  of  used  tins,  besides 
that  of  scrap  proper.  Before  detimiing,  the  tins  must  be 
caref)illy  freed  from  moisture,  organic  matter,  and  solder 
(this  J..  1907.  99).  At  present,  about  75.000  tons  of  tin- 
plate  are  detinned  yearly  in  Germany  ;  in  the  rest  of 
Europe  about  25,000  tons  and  in  the  United  States  about 
60,000  tons  are  dealt  with  per  annum,  yielding  altogether 
3000 — 3500  tons  of  tin  yearly.  The  scrap-iron  so  obtained 
in  Germany  is  approximately  equal  in  quantity  to  that 
imported  into  that  country. — A.  G.  L. 

Terrosilicon.  G.  W.  Grav.  Times  Eng.  Sujipl.,  Jan.  27. 
1909.  (See  also  this  .J.,  1904,  324,  Also  Dupre  and 
Lloyd,  this  J.,  1904,  (522.  Further  see  this  J.  1906. 
817  ;  and  1009.  25.1     [T.R.] 

In  a  letter  on  tlie  dangers  of  ferrosilieon,  the  writer  points 
out  that  only  the  50  per  cent,  variety  has,  up  to  the 
present,  caused  trouble.  Ferrosilieon  made  in  the  blast 
furnace  and  containing  only  a  comparatively  low  per- 
centage of  silicon  is  quite  safe  to  carry,  as  is  the  electrically 
made  alloy  containing  up  to,  say,  40  per  cent,  of  silicon,  and 
also  the  alloy  containing  above,  say,  60  per  cent,  of  silicon 
up  to  99  per  cent.,  the  only  quality  which  need  be  looked 
upon  with  suspicion  being  that  contaiiring  between,  say, 
40  and  60  per  cent,  of  silicon,  and  even  then  ordy  when  it 
is  made  at  certain  works.  This  badly  made  alloy  is 
dangerous  to  carry  under  any  circumstances,  and  if  packed, 
as  has  been  suggested,  in  liermetically  sealed  iron  drums, 
the  danger  of  explosion  would  only  be  increased. 

Bearing  metah  ;    The  problem  of .     S.  K.   Patteson. 

Electrochem.  and  Met.  Ind.,  1909,  7,  21—22. 

The  increase  of  speed  of  modern  heavy  machinery  has 
caused  the  subject  of  bearing  metals  to  be  one  of  great 
importance.  The  cliicf  olistacle  to  the  development  of 
the  turbine  lies  in  the  difficulty  of  securing  proper  bearing 
surfaces.  Much  of  the  bearing  metal  in  use  is  sold  under 
trade  names,  and  little  data  is  available  as  to  the    exact 


composition  of  those  alloys  found  most  suitable  for  special 
requirements.  Of  all  the  commoner  metals,  lead  has  the 
greatest  anti-frictional  properties  owing  to  the  ease  with 
which  it  "  flows  "  under  pressure,  any  inequality  oi-  damage 
of  the  surface  of  the  bearing  being  rapidly  cqr.alised, 
thereby  distributing  the  pressure  over  the  largest  surface 
and  reducing  the  poosibdity  of  overheating.  This  property 
of  readily  flowing,  however,  prevents  its  use  for  hea\  y 
machinery  as  it  cannot  be  retained  in  the  recesses  of  the 
bearings,  and  a  certain  proportion  of  other  material  is 
necessary  to  give  it  stability.  The  following  table  gives 
a|iproximately  the  percentage  composition  of  the  chief 
bearing  metals  on  the  market. 


Alloys. 

Lead. 

Tin. 

Anti- 
mony. 

Copper. 

Zinc. 

Babbitt  1 

80-0 

20-0 

_ 

■     _ 

Babbitt  2 

72-0 

21-0 

7-0 

— 



Babbitt  3 

70-0 

10-0 

20-0 

— 



Biibbitt  4 

80-5 

11-5 

7-5 

— 



Babbitt  5 

0-5 

68-0 

— 

1-0 

31'5 

Babbitt  6 

— 

20-0 

— 

— 

80-0 

Babbitt  7 

— 

86-0 

10-0 

4-0 

— 

White  metal    . . . 

82-n 

— 

12-0 

6-0 

— 

White  brass  .... 

— 

Bt-n 

— 

2-0 

34-0 

■■  Jlainolia  metal " 

80-0 

4-75 

15-() 

trace 

(Bi.  0-25) 

Car  brass  lining   . 

80-5 

11-5 

7-5 

0-5 

— 

'■  Ajax        plastic 

bronze" 

30-0 

5-0 

— 

65-0 

— 

"  Ajax  metal  ". . 

11-5 

11-5 

— 

77-0 

— 

P.H.R.  Car  bra« 

15-0 

8-0 

— 

770 

— 

"  S.  bearing  metal" 

»-5 

10-0 

— 

79-7 

(P.  0-8) 

'*  Delta  metal  "  . 

5.1 

2-4 

— 

92-4 

{Fe.  0-n 

"  Carmelia  metal" 

14-8 

4-3 

70-2 

10-2 
(Fe.  0-51 

Tempered  lead  . . 

98-5 

0-08 

C-11 

(Xa.  1-3) 

The  more  lead  a  bearing  metal  contains  the  better  are  its 
anti-frictional  qualities  but  also  the  softer  and  less  resistant 
it  is  to  compression.  In  order  to  combine  strength  with 
anti-frictional  properties,  bearings  composed  of  iron  or 
steel  grids  filled  with  a  soft  bearing  metal  have  been 
tried.— F.  R. 

llagnesinm-silicnn  alloys.     R.   Vogel.     Z.    anorg.    Chem., 

1909,  61,  46—53. 
The  results  of  the  thermal  and  microscopic  study  of  the 
alloys  indicates  the  existence  of  one  compound,  Mg,Si, 
m.  ])t.  1 102°  ( '.  ;  this  forms  with  silicon  and  with  magnesium, 
eutectics  molting  at  about  950"  and  645"  C,  and  containing 
42  and  96  per  cent,  of  magnesium  respectively^ — A.  .S. 

Silicon ;     .Alloys    of with    tin,    lead,    and    thallium. 

8.   Taman'i.     Z.  anorg.  Chem.,  1909,  61.  40—45. 

The  commercial  silicon  used  contained  6'08  per  cent,  of 
iron  and  1-74  per  cent,  of  aluminium.  Silicon  and  tin 
are  miscible  in  all  proportions  in  the  liquid  condition  ; 
no  com])Oinids  aie  formed.  Silicon  is  not  miscible  with 
lead  or  with  thallium  in  the  liquid  condition. — A.  S. 

Cobalt    and    bismMtli  ;     Alloys    of .     F.     Ducelliez. 

Bull.  Soc.  Chim.,"  1909,  5,  61—62. 

A  STUDY  of  the  alloys  of  cobalt  and  bismuth  shows  that 
these  metals  do  not  combine  when  heated  together  in  an 
atmosphere  of  hydrogen,  and  that  the  liquid  metals  arc 
only  miscible  witliin  narrow  limits.  Prolonged  heating 
of  the  alloys  at  1400°  C.  results  in  complete  elimination 
of  the  bismuth  by  volatilisation,  pure  ci/balt  remaining. 

— F.  SoDX. 

Internfitional  Association  for  Testinq  Materials  ;   Cowjress 

nf .     [T.R.] 

The  fifth  Clongress  of  the  lutemational  Association  for 
Testing  Materials  will  lie  held  in  Copenhagen  in  September, 
1909.  The  principal  questions  to  be  discussed  are  divided 
under  three  heads  : — 

(a)  Metals  ;     (6)  remcats  ;     (c)  Miscellaneous. 

Among  the  more  mpnrtant  problems  are  the  following  : — 

(1)  How  to  introduce  international  specifications  for 
testing  iron  and  steel. 

(2)  To  establish  methods  for  determining  the  iniiformity 
of  shipments  of  iron  and  steel,  and  to  study  how  the  ball- 
pressure  tests  can  be  used  for  piece- tests. 
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(3)  To  establish  uniform  methods  of  testing  cast  iron. 

(4)  To  study  tlio  principles  for  spoeitications  of  copi)er. 
(0)  The  relation  of  ohoniical  composition  and  weathering 

qualities  in  building  stones  ;  the  action  of  smoke  and 
sulphur  dioxide  on  building  stones;  the  weathering 
qualities  of  slates. 

(7)  Rapid  methods  for  determining  the  strength  of 
cements. 

(8)  Methods  for  determining  tho  value  of  puzznolanosfor 
mortars. 

((»)  Methods  for  determining  the  begiiuiiuf;  and 
duration  of  tho  setting  of  cements. 

(10)  The  simplest  method  of  separating  the  fino.st 
partielo?i  in  Portland  cement  by  liepiid  and  air  proco.sses. 

(11)  The  behaviour  of  cement-s  in  sea  water. 

(12)  .\ccelerated  tests  of  tlio  constancy  of  volume  of 
cements. 

(13)  Influence  of  the  proportion  of  watec  and  sand  on 
the  strength  of  Roman  and  other  cements. 

(14)  Investigation  of  reinforced  concrete. 

(15)  Uniform  tests  of  cements  by  prisms,  and  determina- 
tion of  a  standard  sand. 

(16)  Jlethod  of  testing  the  protective  power  of  paints 
on  metallic  structures. 

(17)  Uniform  nomenclature  of  iron  and  steel. 

(IS)  rniform  detinitiou  and  nomenclature  of  the  bitu- 
mens. 

(19)  Slethods  of  testing  caoutchouc. 

(20)  Principles  of  specifications  of  oil  for  technical 
purposes. 

Particulars  may  be  obtained  from  the  Iron  and  Steel 
fustitute,  Victoria  Street,  Westminster,  S.W.  ;  Prof.  li. 
.Marburg.  American  Society  for  Testing  .Mateiials.  Phila- 
delphia, Pa..  U.S.-A.  ;  and  Prof.  W.  H.  Warren,  University 
of  Sydney,  N.S.W. 

Papers,  which  should  not  eKcrcd  eight  octavo  pages, 
should  bo  sent  in  without  delay  to  the  (ieneral  Secretary  of 
the  Association,  Nordbahnstrassd  50,  Wien  II..  Aiistria. 

Mineral  and  metal  prodnetioa  ol  the  United  Slates  in  1908. 
Eng.  and  Miu.  J.,  Jan.'  9,  1909.     [T.R.] 

The  following  table  summarises  the  estimated  production 
of  the  more  important  minerals  and  metals  in  the  United 
States  in  1908,  so  far  as  it  has  been  possible  to  collect  the 
statistics  at  so  early  a  date.  The  figures  for  copjier,  load, 
and  s[)elter  are  based  on  reports  received  directly  from  tho 
producers,  who  have  communicated  their  actual  output 
during  the  first  11  months  of  the  year,  together  with  their 
estimates  of  probable  production  in  December  ;  in  many 
cases  the  estimates  are  for  the  last  few  days  of  December 
only.  Tlie  other  statistics  are  based  chiefly  on  the  reports 
of  "producers,  State  mine  inspectors,  and  special  corros. 
pendents  : — 


Uranium  and  vanadium  ;   Determination  of .     Eugle. 

See  XXIII. 

Determining  copper.     Hawloy.     See  XXIII. 

Antimony  and  tin  :    firavimclric  determination  of  . 

Calien  and  Morgan.     Sec  XXIII. 

Silicate  melts.     Greiner.     See  VII. 

P.-VTENTS. 

MetaU ;    Coulimj  of   .     F.    Plathner   and   V.    Dom, 

Berlin.  Eng.  Pat.  92,  Jan.  1.  1908.  Addition  to  Eng. 
Pat.  15,535  of  190C>. 

A  MIXTURE,  eomjjo.^cd  of  powdered  tin  or  lead,  or  some 
alloy  having  a  lower  melting  point  than  lead,  with  a 
deoxidising  substance  and  a  neutral  liqui<i,  such  as  water 
or  alcohol,  is  placed  on  the  slieet  of  metal  to  bo  coated. 
Rolls,  heated  to  a  temperature  sufficient  to  melt  the 
metallic  coating  powder,  are  applied  and  a  coating  is 
produced  and  smoothed  simultaneously.  The  rolls  must 
be  made  of  some  material,  such  as  aluminium,  to  which  the 
coating  does  not  adliere.  Wire  is  coated  by  being 
electrically  heated  to  a  temperature  above  tho  melting 
point  of  the  coating  powder  and  then  passing  it  rapidly 
through  a  bath  of  the  coating  mixture  kept  cool  by  suitable 
means.  The  wiro  is  "  finislied  "  by  passing  it  through  a 
vessel  packed  \vM\\  asbestos. — F.  R. 

MctaU  [zinc,  etc.];   Procens  of  coating  with .     C.  H. 

Zieme,  Assignor  to  G.  L.  Patterson,  W.  R.  Kinnear, 
and  C.  W.  Johnson,  New  Castle,  Pa.  U.S.  Pat.  909,274, 
Jan.  12,  1909. 

A  MET.VL  is  coated  with  a  number  cf  other  metals  (amongst 
which  zinc  predominates),  by  hcat;ng  the  metal  after 
applying  to  its  surface  a  slip  consisting  of  ,a  liquid  mixed 
with  10  per  cent,  of  a  finely  divided  inert  substance  and 
90  per  cent,  of  a  mixture  of  95  per  cent,  of  partially  oxidised 
zinc  with  5  per  cent,  of  other  metallic  oxides. — .V  G.  L. 

Zinc  ;    Extraction  of from  ores   by  the  precipitation 

process.  A.  H.  Imbert,  Grand-Montrouge,  France. 
Eng.  Pat.  13,49-2,  June  25,  1908. 

Blende,  or  other  ore,  is  fused  with  iron  peroxide  in  a 
closed  vessel,  and  cast  iron,  preferably  molten,  added. 
Heat  is  applied  externally,  care  being  taken  to  protect  tho 
mixture  from  contact  with  tho  air.  Tho  zinc  is  vaporised, 
and  is  collected  in  condensers,  the  iron  being  subsequently 
recovered  from  the  residue.  Oxidised  zinc  ores  are  first 
mixed  with  an  etjual  weight  of  blende  and  then  treated 
08  described  above. — F.  R. 


Unit. 

1907. 

19 
Quantity. 

03. 

rroiiuct. 

Quantity. 

Value. 

Value. 

.Von-»wMUi>— 

Short  ton 
Short  ton 
IxinK  ton 
Ixmn  ton 
Barrel 

Short  ton 
Pound 
Short  ton 
Short  ton 

Pound 
Oz.  line 
Ions  ton 
Short  ton 

Fla«k 
Oi.  nne 
Short  Ion 

388,222,8«8 
86,341,832 
52,955,070 
15.722,801 

164,3<7,930 

.!n,993,622 

44,867,650 

8,700 

85,390 

S79,241,766 

4.375,215 

25.442,013 

350,130 

20,932 

56,514,700 

249,612 

Dollars. 

463,654,776 
198,653,218 
117,560,255 
7,480,121 
123,260,948 

99,055.150 
2,804.228 
1.028,600 
7.731,100 

181,660,142 
90,436,700 

580,077,896 

37,288,845 

780,506 

36,919,358 

29,763,735 

338,688,000 

80,280,000 

34,202,000 

9,650,000 

184,734  678 

22,697,000 

45.144,000 

9,100 

65,100 

952.395,477 

4,659,562 

15,828,000 

323,841 

20,000 

51,798,063 

207,735 

Dollars. 

390.103,984 

184,682.317 

61,563,100 

Limeatone  tlux 

3,860,000 
131,779,288 

M  anufaiiurffl  ^ 

Coke           

53,926.887 

Copper  sulphate 

"  Lead,  Rublimed  white  " 

2,198,513 

973,700 

5,876,040 

MrtaUie— 

127,849.569 

Gold              

96.313.256 

268,284,600 

Lead          

27,202.644 

840.000 

Silver                

27,3a2,.523 

19,635,112 

(a)  IndDdes  ilnc-Iead  pigment. 
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Extraction  apparatus  [for  ores  or  slimes].     G.  M.  Chamber- 
lain, Pueblo,  Colo.     U.S.  Pat.  899,512,  Sept.  29,  1908. 

The  apparatus,  which  is  intended  for  the  treatment  of 
crushed  ores  or  slimes,  consists  of  a  barrel  containing  a 
number  of  longitudinal  filter-tray^.  The  pulp  is  admitted 
through  an  upper  inlet  having  an  auxiliary  inlet  for  the 
solvent  liquid,  water,  etc.,  into  a  distributing  chamber 
which  communicates  by  separate  inlets  with  the  compart- 
ments formed  by  the  filter-trays.  The  inlets  are  provided 
with  seals  to  determine  the  depth  to  which  each  compart- 
ment shall  be  filled.  The  filtered  liquid  is  discharged 
from  the  lower  portion  of  each  tray  by  means  of  branch 
pipes  connected  with  a  main  outlet.  The  cakes  on  the 
filter-trays  are  loosened  by  forcing  water  upwards  through 
the  discharge  pipes  and  then  removed  by  detaching  the 
discharge  end  and  tilting  the  barrel. — 0.  F.  H. 

Matte   or  sjieiss ;    Art   of  separating   metals  from . 

A.  J.  Wadhams.  Kivertou,  N.J.,  and  R  C.  Stanley, 
New  Brighton,  N.Y.,  Assignors  to  Internat.  Nickel  Co., 
Bayonne,  N.J.  U.S.  Pats.  900,452—900,454,  Oct.  6, 1908. 
Arsenical  matte  or  speiss  containing  silver,  nickel, 
cobalt,  and  iron  is  subjected  to  alternate  reducing  and 
oxidising  roasts  to  remove  most  of  the  arsenic.  The 
remaining  arsenic  is  then  removed  by  roasting  with 
sodium  nitrate  and  soda  ash  and  dissolving  out  the  sodium 
arsenate  so  formed.  The  residue  is  then  treated  with 
hydrochloric  acid  by  which  iron,  nickel,  and  cobalt  are 
dissolved,  leaving  most  of  the  silver  in  the  metallic  state  or 
as  chloride.  Iron  is  then  removed  from  the  solution  by 
caustic  lime,  and  silver  together  with  any  copjier  jirecipi- 
tated  with  hydrogen  sulphide.  Or,  after  roasting  to 
remove  most  of  the  arsenic,  the  material  is  crushed  and 
treated  with  boiling  sulphuric  acid  of  about  35°  B.,  which 
dissolves  a  large  proportion  of  the  silver  and  some  of  the 
copper,  nickel,  and  cobalt.  The  silver  is  deposited  on 
copper  and  the  solution  neutralised  with  caustic  soda 
and  evaporated  imtil  nickel  and  cobalt  sulphates  crystal- 
lise out.  The  crystals  are  then  calcined  and  the  resulting 
oxides  dissolved  in  hydrochloric  acid,  and  the  iron  precipi- 
tated with  lime,  leaving  a  solution  containing  chlorides 
of  copper,  nickel,  and  cobalt,  together  with  a  small  quantity 
of  silver  chloride  which  had  escaped  deposition  on  the 
copper. — 0.  F.  H. 

Chromiferous  pij-iron  ;    Process  for   manufacturing  steel 

from  .     F.   D.    Carney,   Assignor   to  the   Pennsvl- 

vania  Steel  Co.,  Steelton,  Pa.  U.S.  Pat.  902,052, 
Oct.  27,  1908. 

HChkomiterous  pig-iron  containing  2 — 40  per  cent,  of 
chromium  is  blown  preferably  in  an  acid-lined  converter, 
the  temperature  of  the  metal  being  kept  as  low  as  possible 
by  charging  scrap  into  the  converter  or  by  admitting  steam 
with  the  blast.  The  blown  metal,  containing  a  small 
(  quantity  of  chromium,  may  then  be  recarburised  and  cast, 
or  it  may  be  transferred  to  a  basic-lined  open-hearth 
furnace  where  the  remaining  jjhosphorus  and  chromium 
are  removed.  The  open-hearth  furnace  is  charged  previous 
to  the  addition  of  the  molten  metal  from  the  converter 
with  a  small  quantity  of  basic  material  and  pig-iron  in 
order  to  produce  a  "  boil." — 0.  F.  H. 

llroti]   ores ;    Process  of  reducing .     G.    L.    Fogler, 

Pittsburg,  Pa.,  A.ssignor  to  Fogler  Heat  and  Reduction 
Co..  Tacoma,  Wash.  U.S.  Pat.  908.234,  Dec.  29. 
1908. 

Ibox  ores  containing  silica  are  fused  in  a  furnace  under 
reduced  pressure.  The  iron  silicate  so  produced  is  treated 
in  the  same,  or  another  furnace,  with  glass  fluxes  and  a 
reducing  agent,  for  the  separation  of  the  iron. — F.  R. 

Armour  plates  for  ships,  and  other  objects  of  steel  or  of 

steel    ullous ;     Cementation    process    for   making    . 

(i.  Ansoido  Armstrong  and  Co.  Fr.  Pat.  393,355, 
Aug.  10,  1908. 

Plates  of  mild  steel  are  given  a  superficial  layer  rich  in 
Larbon  by  heating  them  in  compressed  carbonaceous  gases. 
Thus,  a  highly  carburetted  layer  8^9  mm.  thick  may  bo 
obtained  by  heating  mild  steel  plates  at  1 100"  C.  for  less  than 
12  ho\us  in  carbon  monoxide  gas  under  a  pressure  of  4 


atmospheres.  The  plates  may  be  surrounded  with  solid 
carbonaceous  cementing  material,  and  may  afterwards 
be  subjected  to  the  usual  thermal  and  mechanical  treat- 
ment.— A.  G.  L. 

Steel ;   Process  of  making  an  improved .     W.  Sauntrv 

Metals  Co.  Fr.  Pat.  393,452,  Aug.  18,  1908. 
Steel  is  heated  somewhat  above  its  critical  temperature, 
and  is  quenched  in  a  liquid  capable  of  evolving  chlorine. 
It  is  next  heated  slightly  below  its  critical  temperature, 
and  quenched  in  the  same  liquid.  It  may  be  heated  a 
third  time,  again  to  a  point  below  its  critical  temperature, 
and  quenched  as  before.  It  is  claimed  that  a  very  even, 
fine-grained  steel  results,  possessing  increased  tenacity  and 
elasticity.  The  quenching  liquid  may  be  composed  of 
4-5  litres  of  water.  124  grms.  of  sodium  chloride,  124  grms. 
of  ammonium  chloride,  10  c.c.  of  chlorine  water 
(■"  Cl-HOHoO ").  0-1  grm.  of  magnesium  chloride,  and 
0-08  grm.  o"f  hippuric  acid.  Or,  the  hippuric  acid  may  be 
replaced  by  uranium  oxide,  and  hydrochloric  and  nitric 
acids  added. — A.  G.  L. 

Cast   iron ;    Peducing   the   carhon   content   of   .      R. 

Schiessl.     Ger.  Pat.  205,210,  June  6,  1907. 

The  cast  iron  is  melted  in  a  cupola  furnace  and  sodium 
hydroxide  is  melted  in  an  adjacent  retort,  and  the  two 
liquids  are  then  allowed  to  flow,  in  regidated  quantities, 
into  a  refining  hearth.  The  alkali  reacts  with  the  carbon 
of  the  iron  to  form  carbonate.  The  residual  metal  can  be 
cast,  the  carbon  left  in  it  being  in  the  form  of  pearlite. 

—A.  S. 

Metallurgical  condenser,  and  method  of  condensing  volatile 
metals.  W.  McA.  Johnson,  Hartford.  Conn.  U.S. 
Pats.  902,534  and  902,535,  Oct.  27,  1908. 
The  apparatus,  which  is  intended  more  particularly  for 
the  condensation  of  zinc  vapour,  consists  of  a  condensing 
chamber  in  which  are  a  number  of  shallow  horizontal 
troughs,  at  different  levels,  filled  with  molten  zinc.  As 
the  zinc  condenses,  it  overflows  from  trough  to  trough,  thus 
giving  a  largely  increased  condensing  surface,  and  is  finally 
ladled  out  from  the  reservoir  at  the  bottom  of  the  condens- 
ing chamber.  The  troughs  are  supporte<l  on  flues  through 
which  hot  gases  may  be  passed  to  regulate  the  temperature 
of  the  molten  metal.  The  uppermost  flues  and  troughs  arc 
provided  with  exterior  basins  guarded  by  seals,  so  that,  if 
necessary,  metal  may  be  transferred  to  them  from  the 
reservoir  in  order  to  maintain  a  constant  stream  of  molten 
metal  from  top  to  bottom  of  the  condensing  chamber. 
The  metallic  vapour  is  admitted  at  the  upper  end  of  the 
condensing  chamber  and  the  residual  gases  escape  by  an 
outlet  at  the  bottom.— 0.  F.  H. 

Reduction-furnace  [for  the  reduction  of  tungsten  triu.eide, 
etc.].  C.  Van  Bnmt,  Schenectady,  N.Y..  Assignor  to 
General  Electric  Co.,  New  York.  U.S.  Pat.  903,922, 
Nov.  17.  1 90S. 
The  fiu-nace  consists  of  a  number  of  horizontal  combustion 
tubes,  placed  parallel  to  one  another,  the  end  of  each  tube 
being  connected  to  the  beginning  of  the  next,  by  means  of 
return  pipes  which  serve  as  gas-drying  chambers  and 
contain  a  suitable  drying  agent ;  the  ends  of  the  combus- 
tion tubes  are  water  cooled.  A  gas  heater  is  situated  at  right 
angles  to,  and  immediately  below  the  tubes,  and  is  slowly 
advanced  along  the  lengthot  the  tubes  simultaneously.  The 
oxide  to  be  reduced  is  placed  in  long  "  boats  "  in  the  tubes 
and  hydrogen  gas  is  circulated  through  the  apparatus. 
Heat  is  then  applied  simultaneously  to  the  ends  of  the 
tubes  and  gradually  advanced  as  reduction  proceeds, 
the  water  va))our  produced  being  absorbed  in  the  drying 
chambers. — F.  R. 

Furnace  [r    MelMargiad ].     J.  P.  McLimans,  New 

York.  U.S.  Pat.  908,311,  Doc.  29,  1908. 
The  downicomcr  flue  of  a  regenerative  furnace  for 
metallurgical  and  other  i)urposes  is  terminated  below 
bv  shoulders  or  jirojections,  under  which  is  run  a  car. 
adapted  to  receive  flue-dust,  etc.  Shafts  and  cams  arc 
provided  for  raising  the  car  into  contact  with  the  shoulders 
and  so  closing  the  flue  and  making  a  tight  joint. — F.  R. 
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Mituls  (111,1  ,ill,j,/.i :  Redurtion  fimcciK  jur  jirM/uciiiij . 

(!.  O.  ISowarti  ami  !•'.  von  Kiri.'(li;eii,  Hnliomlis  Rock, 
Va.,  Assignors  to  N'irginia  I,al)oratorv  Co.,  New  York. 
U.S.  Pat.  908,lr)4,  Dec.  29,  IIMIS. 

METAI.LIf  oxides,  etc.,  are  n-duced  and  tl\eii  alloyctl  by 
mixing  tlicni  witli  a  powdered  brittle  alloy,  consisting  of 
an  alkaline-earth  niet«l  and  some  other  metal,  and 
"heating  such  mixture  to  ignition." — F.  I!. 

AUutJ   [of   ijlaiiiiiim    meltils].     J.    F.    Cla]>ii,    Los    .Angeles. 
Cal.     X'.S.   Pat.  909,28,3,  Jan.   12,  1909. 

XHKalloy  cimsistsof  iron  (41>  — 90  jiercent.),  iridium  (1—30 
percent.),  and  platinum  (0-2  -M  percent.),  the  percentage 
of  iron  In'ing  greater  than  that  of  iridium  or  platinum. 
Metals  capable  of  facilitating  solution  of  the  iridium  and 
platinum  in  molten  iron  may  be  added,  (.</..  molvbdcnum, 
or  molybdenum,  coi)i)er,  and  nickel, — A.  t!.  1,. 

[Copper]   ore*;-     Pntctss  nf   leducimj .     J.    Herman, 

Lincoln.  Xelir.  V.H.  Pat.  909,795,  Jan.  12,  1909. 
.\lETALi.rc  coppi-r  is  juoduced  by  treating  copper  ores 
with  hot  reducing  j;a.ses  given  off  on  burning  carbonaceous 
fuel.  The  copper  is  extracted  by  means"  of  a  ililoride 
solution,  which  is  then  electroly.sed  .so  as  to  vield  metallic 
copper  at  the  <athode  and  to  regenerate  "the  chloride 
solution  at  the  anode. — A.  C  L. 

IS  mail ;     Process   for    "  Itiiiperiiig '' .     ('.    A.     Pcrrin. 

Fr.  Pat.  393,029,  Oct.  30,  1907. 
Thk  brass  to  be  "  tempered  "  is  heated  to  a  chenv-red 
heat,  aiul  then  plunged  into  a  large  quantity  (100  Titres) 
of  a  liquid  containint;  cop]ier  sulphate,  to' which  other 
substances  may  al.so  be  added.  A  suitable  comix)sition 
for  the  quenchinj;  liquid  is:  Co])|)er  sulphate,  2.")0  grms.  : 
plumbago,  100:  {lum  arable,  2r)0 :  borax,  200:  and 
magnesium  sulphate,  200  grms.  ;  "  dissolved  "  in  10  litres 
of  water. — .■\.  G.  L. 

[Till]  Metal :   Process  for  the  tretilmeid.  fusion,  and  extrac- 
tion   of Iron    slnnnijcrovs   products   of  all   kinds. 

rspecinllij  from  the  finely-divided  metal  oUuined  hi/  elect ro- 
hllicalhi  de-tinnimj  tin-plate.  H.  Jlennicke.  'l''r.  Pat. 
.•i9:!.;!»U,  Aug.  14.  1908.  Tnder  Int.  Conv.,  Julv  10, 
1908. 

The  finely  divided  tin  obtained  by  elcctrolytically  stripping 
tin-plate  is  compressed  into  metallic  grains  by  agitation 
inider  water  in  a  ve.>i.sel  provided  with  an  internal  agitator. 
and  to  which  fresh  water  is  continually  supitlied  to  wa.sh 
away  the  alkaline  liquid  originally  adhering  to  the  metal. 
After  about  2  hours,  the  heavy  grains  of  tin  are  separated 
from  the  light  dross  and  fron"i  the  liquid,  and  aie  stored 
under  oil.  They  are  next  mi.xed  with  .>  per  cent,  of  anthra- 
cite free  from  sulpliur  and  ash,  or  with  charcoal,  and  with 
20  per  cent,  of  sodium  carbonate,  and  are  fused  in  a  .-mall 
crucible  furnuee.  the  tem|)eratur(!  after  the  tirst  half-hour 
being  raised  to  1000°  ('.  for  l."i  minutes  and  then  kept  at 
750 — 800°  C.  for  another  half-hour.  The  escaping  ceases 
are  washed  with  water  to  condense  the  snudi  .i mount  of 
tin  volatilised.  The  slag  is  dissolved  in  hot  water,  the 
solution  containing;  sodium  stannate  is  filtered,  and  stannic 
hydroxide  iirecipitated  by  a  current  of  carbon  dioxide. 
After  filtration,  sodium  hydroxide  is  regenerated  in  the 
liquid  by  treatment  with  lime,  and  is  used  for  the  electro- 
lysis of  a  fresh  batch  of  tin-plate. — A.  G.  L. 

Cinders,  slags  or  other  Juseil  materials  ;  Process  jar  mixing 

reagents   or   other    substances    iHth .     Societc   des 

CuiMcs  de  France.  Fr.  Pat.  393,813,  Nov.  (j,  1907. 
Finely  divided  materials  are  injetted  into  fused  substances 
issuing  from  a  furnace  by  means  of  a  blast  issuing  from  a 
tuyere.  'I'hus.  i.f/..  ground  .sand  may  be  mixed  with  the 
.slag  from  a  eoppcir  furnace,  in  order  to  yield  a  material 
suitable  for  the  manufacture  of  high-griide  ferro-silicon 
or  other  silicon  alloy. — A.  G,  L. 

Ores  and  other  materials  ;   Metallurgic  treatment  o;  smelting 

of .     K.   Birkeland,   Christianlu.     Fnc.    Pat.  913 

Jan.  14,  1908. 

See  Fr.  Put.  386,069  of  1908  ;  this  J.,  1<M)8,  750.— T.  F.  B. 


Steel  jrom  chromilerons  pig  iron  ;   Process /or  manu /art u ring 

.     F.   1).  Oarnev.  Steclton,  Pa.,   I'.S.A.     Kng.  Pat. 

10,093,  Julv  29,  1908.  L'nder  Int.  Conv.,  Aug.  28, 
1907. 

See   U.S.  Pat.  902,052    of    1908  ;     preceding.— T.  F.  H. 

Metallic  plating,  coating,  or  /ouling  from  metallic  or  other 

surface^  :    Kcmond  of .     T.  K.  Bavliss.  Xorthlield, 

W.  H.  Hodgkin.son.  Blackluath,  ,1.  H.  Hardcaslle,  Lee, 
.\.  H.  Coote,  Westeombc  Park,  and  H.  .\.  K.  Payne, 
Kdgbaston.  Assignors  to  Kinjj's  Norton  Metal  Co., 
Ltd..   London.     U.S.  Pat.  908,937,  Jan.  5,   1909. 

Sek  Fr.  Pat.  387,117  of  1908  ;   this  J.,  1908.  818.— T.  K.  R 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.-!.)— ELKCTKO-GUE.MISTRY. 

Ozone  ';   Formation  o/ at  rotating  anodes.     F.  Fischer 

and  K.  Bendixsohn.     Z.  annrg.  Chem..  1909.  61.  13—39. 

It  has  been  shown  previously  (this  J.,  1907,  l.")0,  208)  that 
by  the  electrolysis  of  sulphuric  acid,  using  special  ]ilatinum 
electrodes,  in  which  only  a  narrow  strip  of  the  metal  is 
exposed,  the  remainder  being  covered  with  glass,  o.xygen 
containing  23  per  cent,  by  weight  of  ozone  can  be  obtained 
by  cooling  the  interior  of  the  electrodes  with  water  of 
13°  C,  and  containing  28  per  cent,  by  cooling  with  calcium 
chloride  solution  at  — 14'  C.  The  present  authors  have 
tried  the  elTect  of  using  rotating  electrodes.  Three  kinds 
of  electrodes  were  tried: — (1).  wire  electrodes,  in  which 
two  fine  )>latinum  wires  were  sealed  into  projections  on  a 
gla.s3  stem  :  (2),  roller  electrodes,  in  which  ])ieces  of 
platinum  foil  were  .sealed  info  the  opposite  sides  of  an 
enlargement  at  the  end  of  a  glass  stem,  somewhat  of  the 
form  of  a  thermometer  bulb  ;  (3),  disc  electrodes,  in  which 
a  circular  jiieee  of  platinum  foil  was  .sealed  Ix'twcen  two 
glass  discs,  and  the  w  hole  sealed  on  to  the  end  of  a  glass  stem 
at  right  angles  to  the  axis :  in  one  case  the  expo.sed  strip 
of  the  foil  was  continuous,  but  in  another.  ga|is  were  nuide. 
In  all  forms  of  electrodes,  the  glass  stems  were  hollow  and 
filled  with  mercury,  by  means  of  which  contact  was  nuide. 
The  results  of  experiments  with  these  electrodes  showed 
that  higher  yields  of  ozone  were  obtained  with  rotating 
than  with  lixed  wire  electrodes.  With  the  foil  electrodes, 
on  the  titlicr  haiul.  higher  results  were  obtaiucil  when  the 
electrodes  were  at  rest  than  when  they  wevK  rotate<l.  The 
most  important  conditi(m  for  the  attainment  of  higli  yields 
appears  to  be  that  the  exposed  ))orlion  of  the  |>lalinum 
be  extn'uiely  thin.  In  one  experiment  with  a  disc  foil 
electrode,  in  which  gaps  had  been  cut  in  the  expo.sed  strips 
of  platinum,  o.wgen  containing  23-4  per  ceitt.  by  weight 
of  ozone  was  obtained  without  special  cooling. — A.  S. 

Benzoic  acid  :    Concersion  u/ into  salici/lic  acid  \by 

elect roli/.tis].     G.  Hargelliniandt!.  Inghilleri.    Rend.  Soc. 
Chiiu.  "di  Roma.  1908.  6.  333-334. 

S.vi.icvi.tc  aiid  was  jiroduced  by  subjecting  to  clectrolysiB 
with  a  current  of  8  volts,  a  solution  of  10  grms.  of  benzoic 
acid  in  75  c.c.  of  acetic  acid  and  300  c.e.  of  water.  Elec- 
trolysis was  effected  in  a  gla.ss  beaker  on  the  bottom  of 
which  was  a  layer  of  mercury  of  78  sq.  cm.  area,  which 
served  as  cathode;  the  anode  consisted  of  a  piece  of 
platinised  platinum  foil  of  7  sq.  cm.  area.  The  most 
favotirable  tem])crature  was  found  to  be  50° — (>0°  C. ; 
below  50°  C,  little  or  no  salicylic  acid  was  formed,  whilst 
above  00°  C,  a  red  resin  was  jiroduccd.  which  adhered  to 
the  anode.  Under  similar  conditions,  salicylic  acid  yielded 
a  compound,  melting  about  200°  C,  probably  a  dihydroxy- 
benzoie  acid :  phthalic  acid  also  yielded  probably  a 
dihydroxy-derivative. — A.  S. 

Reducing  benzoic  and  salicylic  acids.     Metller.     iSee  XX, 

Regulations,  dated  Dec.  23.  1908,  for  the  generation, 
transformation,  dislribulion.  and  nse  of  electrical  energy 
in  premises  under  the  Factory  and  Workshop  Acts,  1901 
and  1907.  Statutory  Rules  and  Orders,  1908.  No.' 
1312.     (Price  Id.) 
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Patents. 

Insulating  and  otlier   purposes;    Mamijacturiiuj    iirtijirlal 

plates  jor .     E.  Weidinger,  Hciehst,  and  H.  Kalm, 

Frankfurt  a/M,  Geniianv.     Eng.  Pat.  28,U7,  Dec.  20. 
1907. 

Basic  materials,  such  as  tinelv-ground  china  clay  and 
disintegrated  asbestos,  are  brought  to  a  plastic  condition 
by  the  addition  of  a  sohition  of  water-glass,  with  or 
without  a  small  quantity  of  an  anhydrous  binding  medium, 
such  as  indiarubber  solution.  Powdered  stone,  or  an 
appropriate  colouring  material,  may  be  added  to  the  basic- 
substances  employed,  in  order  to  increase  the  density 
of  the  finished  material.  The  water-glass  solution,  an<l 
also  any  moisture  contained  in  the  basic  materials,  acts 
upon  the  clay  and  asbestos,  forming  hydrated  silicates, 
without  the  emjiloyment  of  lieat,  thus  producing  an 
insulating  substance  free  from  pores. — B.  X. 

Inatilaiing  composition  ;    Solid .     Standard  Varnish 

Works.     Fr.   Pat.   393,217,   Aug.    11,    1908. 
The  material,  which  is  not  attacked  by  mineral  oils,  is 
composed  of  castor  oil,  a  fossil  gum.  such  as  kauri  gum. 
and  rosin. — 0.  F.  H. 

Electrolyte.  E.  C.  Broadwell,  Assignor  to  J.  ^\'.  ileaker. 
jun.,  Chicago,  III.     U.S.  Pat.  905,837,  Dec.  8,  1908. 

The  electrolyte  consists  of  a  solution  of  an  inorganic  salt 
and  a  carbocyclic  sulphonic  acid  salt  of  the  metal  to  be 
deposited,  e.g..  zinc  sulphate  and  ziiic  naphthalenedi- 
sulphonatc.  The  electrolyte  may  also  contain  a  salt  of 
a  metal  to  alloy  with  the"  metal  deposited.— 0.  F.  H. 

Pigments  by  electrolysis  ;    Art  of  /trudticing .     E.  I). 

Chaplin,  Boston,  Mass.,  Assignor  to  Inteniational  Lead 
Companies.     U.S.  Pa,t.  906,102,  Dec.  8,  1908. 

Lead  is  dissolved  in  an  electrolytic  cell  in  which  the 
electrolyte  is  separated  by  electrolysis  into  a  solrent  of 
lead  and  an  alkali  hydroxide.  .\n  oxidising  agent  is 
added  to  prevent  the  fornuition  of  insoluble  .salts  of  lead. 
and  the  lead  solution  withdra\™.  The  alkali  hydroxide 
is  also  withdraM-n  and  convci-ted  into  carbonate,  which 
isused  to  i)roduce  white  lead  directly  from  the  lead  solution. 

— O.  F.  H. 

Leail  salts  hy  electrolysis  ;    .4  rt  of  producing .     E.  D. 

Chaplin.  Boston.  Mass.,  Assignor  to  International  Lead 
Companies.  U.S.  Pat.  906,103,  Dec.  8,  1908. 
Lead  ore  or  impure  lead  is  made  the  anode  of  an  electrolytic 
cell,  the  lead  and  other  metals  passing  into  solution  in'the 
electrolyte  in  tlie  presence  of  an  oxidising  agent  to  prevent 
the  formation  of  insoluble  lead  salts.  The  electrolyte  is 
lontinuously  withdrawn,  the  metals  other  than'  lead 
recovered  in  metallic  form  by  contact  deposition,  and  the 
lead  converted  into  the  desired  lead  salt,  e.g.,  precipitated 
lis  lead  carbonate. — 0.  F.  H. 

Electrolytic  apparatus.  E.  D.  Chaplin,  Boston,  Mass., 
Assignor  to  International  Lead  Companies.  U.S.  Pat. 
906,104,  Dec.  8,  1908. 

.A  NEUTRAL  solution  (electrolyte)  pa.sses  from  a  storage 
tank  to  a  scries  of  electrolytic"cells  at  a  lower  level.  The 
solutions  from  the  anodo  and  cathode  compartments  of 
the  electrolytic  cells  are  discharged  into  two  storage  tanks 
at  a  still  lower  level,  and  thence  pumped  up  to  two  tanks 
above  the  neutral  solution  tank.  The  anode  and  cathode 
solutions  then  pass  to  precipitating  vessels  which  have 
outlets  to  a  filter  tank  and  to  the  neutral  solution  tank. 

— O.  F.  H. 

•Silicon  ■;    Method  of  producing .     H.  X.  Potter,  Xew 

Rochelle,  N.Y.,  Assignor  to  G.  Westinghouse,  Pittsburg, 
Pa.  U.S.  Pat.  908,130,  Dec.  29,  1908. 
Ckude  silicon,  containing  .silicon  carbide,  is  purified  by 
maintaining  it  in  a  fused  state  in  an  elei'tric  furnace  on  a 
bed  of  silica,  thus  oxidising  the  carbon  and  reducing  some 
'>f  the  silica.  The  same  furnace  is  previously  employed 
for  preimring  the  crude  silicon. — F.  Sodn. 


Silicon  carbide  ;   Method  of  producing .     F.  J.  Tone, 

Assignor  to  The  Carborundum  Co.,  Niagara  Falls,  N,Y. 
U.S.  Pat.  908,357,  Dec.  29,  1908. 

The  process  consists  in  embedding  an  electric  resistance 
conductor  in  a  porous  charge  of  silicious  and  carbonaceous 
material,  initially  heating  the  charge  by  the  passage 
through  it  of  heated  gases  or  by  the  combustion  of  an 
excess  of  carbon  in  it  by  means  of  oxidising  gases,  and  then 
further  heating  the  charge  sufficiently  to  produce  silicon 
carbide  by  passing  a  current  through  the  resistance. 

— F.  Sodn. 

Electric  furnace.  P.  L.  T.  Hcroult,  La  Praz,  Assignor  to 
Soc.  Electro  Metalhngique  Francaise,  Froges,  France. 
U.S.  Pat.  908.407,  Dec.  29,  1907. 

The  electrode  for  the  furnace  passes  through  a  stuffing-box 
l>rovided  with  a  packing  of  loose  granular  conducting 
material,  and  enlarged  towards  its  outer  end  so  that  the 
withdrawal  of  the  electrode  tends  to  loosen  the  packing. 
Means  are  provided  to  pass  a  current  through  the  stuffing- 
box  to  the  electrode. — A.  G.  L. 

Alkali-mclul  amalgams  ;    Apparatus  for  decomposing 

[electroli/tically].  C.  F.  Carrier,  jun..  Elmira,  X.Y. 
U.S.  Pat.  908.545,  Jan.  5.  1909. 
The  apparatus  comprises  a  vessel  containing  the  anuilgam. 
an  electrohte  in  contact  with  the  amalgam,  arul  a  body  of 
graphite,  consisting  of  a  number  of  spaced  plates,  in  contact 
with  the  amalgam  and  the  electrolyte.  The  bottoms  of 
the  plates  are  recessed,  and  an  inlet  for  the  amalgam,  and 
an  outlet  for  tho  mercury,  are  arranged  on  opposite  sides 
of  the  plates.  Metallic  weighting  and  spacing  bars  are 
bolted  between  the  tojis  of  the  grapliite  plates,  and  assist 
in  making  contact  between  the  plates  and  the  amalgam. 

Circulating-pump  for  ekctroli/tic  cdls.     C.  F.  Carrier,  jun., 

Elmira,  X.Y.  U.S.  Pat.  908,546,  Jan.  5,  1909. 
A  MERCT'RY  conduit  extends  between  the  decomposing 
and  oxidising  compartments  of  an  electrolytic  cell  having 
a  mercury  cathode,  the  conduit  being  provided  with  "  a 
pump-weil,"  or  casing,  '"  opening  upwardly  from  the 
conduit.''  and  containing  a  "  rotor,"  the  conduits,  casing, 
and  "  rotor  "  consisting  of  non-metallic  material,  such  as 
vitrified  earthenware.  The  "  rotor  "  is  less  in  diameter 
than  the  well,  the  former  "  comprising  a  cylinder  having 
substantially  radial  vanes  projecting  from  its  lower 
surface  and  terminating  at  the  periphery  of  the  cylinder." 

—B.N. 

Ozone ;    Apparatus  for  preparing .     D.  E.  Parker, 

Niagara  Falls,  N.Y.  U.S.  Pat.  909,017,  Jan.  5,  1909. 
The  ozone  is  prepared  by  electrolysing  molten  sodium 
peroxide  which  is  fed  from  a  hopi>er  provided  with  a  worm 
feed  into  a  hot-water  jacketed  melting  jiot,  into  which 
the  electrodes  conveying  the  current  diji.  The  ]iot  is 
supported  on  trunnions  so  that  it  can  be  tilted,  to  discharge 
tho  molten  contents,  and  the  hopper  is  supported  on  a 
bracket,  above  the  pot  and  can  be  moved  aside,  when  it 
is  desired  to  tilt  the  pot. — W.  H.  C. 

Ozone;  Apparatus  for  the  generation  of .     Cie.  pour 

la  Fabrication  des  Comptcurs  ct  Materiel  d'Usines  a 
Gaz.  First  Addition,  dated  Aug.  14,  I'.IOS,  to  Fr.  Pat. 
380,713,  July  24,  1907. 
The  transformer,  mounted  on  a  suitable  board  which  may 
be  attached  to  a  wall,  may  have  an  iron-clad  or  open 
core,  the  ends  of  the  latter  being  expanded  into  a  fan-like 
form.  The  electrodes,  which  are  mounted  in  front  of 
the  board  and  below  the  transformer,  consist  of  an  inner 
metallic  sheet,  attached  to  a  separating  sheet  of  glass,  and 
metallic  gauze. — B.  N. 

Galvanic  cell.     C.  F.  G.  A.  Heil.     First  Addition,  dated 

July  3,  1908   (under  Int.  Conv.,  June  11,  1908),  to  it. 

Pat.  392,429,  July  1,  1908  (this  J.,  1909,  28). 

The  mercury  compounds  used  in  the  composition  of  the 

galvanic  cell'may  be  partly  iclilaced  by  manganese  dioxide. 
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The  folIomnR  is  given  as  n  suitable  mixture— 30  parts  of 
inanj;aiicse  dioxide,  2(1  jiarts  of  mercury  sulphate,  ',i  parts 
of  mercury  oxide,  and  14  parts  of  graphite. — t).  i".  H. 

Galvanic  cell  which  becomes  nciivc  on  warming.  J.  Spilintopol. 
Ger.  Pat.  2n,->,089,  July  9, 1905. 

The  cell  has  a  tin  eathndc  and  n  carbon  anode,  with 
chromium  chloride  solution  as  electrolyte,  and  a  mixture 
of  amorphous  carbon,  graphite,  and  manganous  chloride, 
saturated  with  water,  as  dcpolariser.  On  Marniing. 
hydrochloric  acid  is  produced  by  the  action  of  water  on 
thD  manganous  chloride,  manganese  monoxide  being  also 
formed.  In  presence  of  water,  hydrochloric  acid  interacts 
with  both  manganous  chloride  and  manganese  monoxide. 
>\'ith  ]iro(Iuction  of  hydratcd  manganesd  peroxide  and 
chlorine  ;  there  are  thus  two  depolarising  agents  available. 

—A.  S. 

lileclrodes  containing  powkred  melal"  :  Manujaclure  of . 

G.  Cornaro.     Fr.  Pat.  393,311,  June  20,  1908.     Under 
Int.  Conv..  June  27,  1!»7. 

Electrodes  of  large  radiating  .s\uface  and  very  high 
specific  resistance  are  made  by  preparing  an  intimate 
mixture  of  carbon,  finely  divided  metal,  such  as  alu- 
minium or  nickel,  and  metallic  oxides  or  salts,  such  as 
oxides  of  magnesium,  calcium,  or  manganese.  The 
mixture  is  made  into  a  paste  with  a  .sohition  of  dextrin 
or  other  binding  agent  and  pressed  into  plates  or  other 
forms  under  a  pressure  of  about  200  atmospheres,  the 
pressure  being  rcgidated  to  give  the  required  specific 
rcsistaiue.  The  plates  so  formed  are  then  heated  to 
drive  off  the  water  and  decompose  the  dextrin,  aiul  when 
cold  submitted  (o  a  pressure  equal  to  that  previously 
employed. — O.  F.  H. 

Conducting  material;    Comjmsitiou  and  nianujuctuit  uf  <i 

oj  high  electrical  resistance.     W.   A.    Phillip,  and 

F.  R.   Bacon.     Fr.  Pat.  393,430,  Aug.   18,   1908. 

Thk  conducting  material  consists  of  a,  non-conduc'.ing, 
lire-proof  base  such  as  clay,  mixed  with  Portland  cement 
or  other  calcareous  binding  agent,  and  which  may  be 
strengthened  by  inserting  in  it  metallic  foil  or  wire : 
and  of  one  or  more  conducting  substances,  cspeeiallv 
sulphites  of  iron  and  lead,  or  other  compounds,  e.g..  oxides, 
ar-senites,  phosphates,  etc..  of  these  or  other  metals. 
The  electrical  resistance  of  lead  siilphite  increases  with 
increasing  temperatine,  whilst  that  of  iron  sulphite 
decreases,  so  that  various  effects  may  be  obtained  The 
non-eonducting  base  may  be  heated  by  itself  and  then 
immersed  in  a  solution  of  the  conducting  substances;  or 
the  materials  may  be  mixed  together  in  the  solid  state  ;  or 
the  metallic  compounds  may  be  volatilised,  and  condensed 
drop  by  drop  on  the  non.<ondvuting  materi.al,  by  which 
they  are  absorbed  in  degree  dependent  on  the  proportion 
of  calcareous  material  present.  The  mixed  materials 
arc  burnt,  and  arc  suitable  for  lonstructing  rheostats, 
for  resistances  for  heating  pui-jjoses,  etc. — A.  G,  1^. 

Organic  products  ;    Process  for  the  oxidation  and  reduction 
of hii  electrolysis.     H.  t'hauinat.     Fr.  Pat.  393.5()l, 

Oct.  29,  ino". 

The  organic  substance  is  intimately  mixed  with  a  conduct, 
iug  powder,  such  ivs  graphite,  on  which  the  liberated  oxygen 
and  hydrogen  are  without  action.  The  mixture  is  made 
into  an  agglomerated  form,  or  simply  piled  up  around  a 
conductor,  such  as  carbon,  which  constitutes  the  electrode, 
and  which  is  bound  to  the  negative  pole  for  reduction 
and  to  the  positive  pole  for  oxidation, — B.  N. 

Phenols  and  formaldehyde  ;  htsolnhU  condensation  products 

\insuhting     materials]     of    .     L.     H.     Baekcland, 

Yonkcrs,   U.S.A.     Eng.    Pat,    1921,   Jan.    28,    1908. 

See  Fr.  Pat.  386,027  of  1908  ;  this  J..  1908,  090,— T.  F.  B. 

Electric    furnaces.     H.    Helbcrger,    Miiiichen,    Germanv. 
Eng.    Pat.    13,257,    June    22,    1908. 

See  Fr.  Pat.  391,010  of  1008  ;  this  J..  1908.  1 1 19,-  T.  F.  B. 


Ozone ;     Apparatus    far    generating    ,     W.     Kolle, 

Stuttgart,  Germany,  Assignor  to  \V.  Elwortliy. 
Wellington,  Somerset,  and  0.  Held,  Stuttgart.  U.S. 
Pat.  909,309,  Jan.   12.  1909. 

Skk  Fr.  Pat.  380,809  of  1908  ;  this  J.,  1908,  817.— T.  F.  B, 

Ekctrode.     U.S.  Pat.  909,428.     Sec  II. 

[Electric]  lamps.     U.S.  Pat.  909,811.     See  II. 

Electric  lamp  filaments.     Fr.    Pat.    393,888.     See   II. 

[lileaching  liquors]  Unstable  solutions.     Eng.   Pat.   27,4ti3. 
See  VII. 

Sulphuric    acid.     Fr.     Pat.     393,605.     .S'ceVll. 

(«.)— ELECTRO-METALLURtiY. 

.iluminium  ;      Vse  of  aluiuinium  silicates   iu   the   inanu- 

facturc  of .     M.   Moldenhauer.     Metallurgie.   1909, 

6.   14—19. 

-VnER  discussing  various  methods  whii  li  have  been 
proposed  for  obtaining  aluminium  from  aluminium 
silicates  (clay),  the  author  describes  experiuu-nts  made 
by  himself,  which  show  that  pure  alumina  can  be  pre- 
pared from  clay  by  two  distinct  oi)erations  in  the  electric 
furnace,  a  high-grade  ferrosilicon  being  obtained  as 
byproduct.  In  the  first  stage,  calcined  clay  is  heated 
with  low-gnuli;  ferrosilicon  and  coke  in  an  electric  resistance 
furnace ;  the  products  obtained  are  carbon  monoxide, 
f^-rrosilicon  rich  in  silicon,  and  fused  alumina  containing 
some  silica  and  a  little  iron  oxide.  The  impure  alumina 
is  heated  in  a  second  similar  furnace  with  iron  oxide 
(hwnuititc)  and  coke:  the  products  in  this  case  are 
carbon  monoxide,  low-grade  ferrosilicon.  anil  pure  alumina ; 
the  latter  iu  admixture  with  cryolite  is  then  electrolysed 
as  tisual  and  the  ferrosilicon  returned  to  the  first  furnaie. 
.\s  regards  the  cryolite,  its  melting.))oirt  was  found  to 
be  975^  t'.  Addition  of  alumina  lowers  the  melting- 
point  until  a  minimum  is  reached  at  880"  for  20  yvv  cent, 
of  alumina.  Cryolite  containing  20 — 25  per  cent,  of 
.alumina  is  saturated  with  the  latter  ;  if  more  alumina 
is  added  the  mixture  rapidly  becomes  stiff. — .^.  G.  L. 

Zinc  co'ilings  ;      Production   of ilcctroli/ticolly.        ('. 

Riehter  Elcktrochcm.  Zeits..  IIKW.  15,  194—198. 
fhem.  Zentr.,  1909.  1,  321— 322. 

It  is  stated  that  lustrous  coatings  of  zinc  can  be  obtained 
elei^trolytically.  at  the  ordinary  temperature,  with  a 
current  of  1  — 1-5  amiieres  per  sq.  dem.,  and  1135 — 1-8 
volts,  from  a  bath  ccmtaining  1411-23  grnis.  of  crystallised 
•/.inc  suli)hatc.  42'59  gruis.  of  amuumium  sulphate,  and 
1-274  grms.  of  sulphiuic  acid  jier  litre.  The  composition 
of  the  bath  is  kept  constant  by  the  addition,  during  tho 
electrolyjis,  of  a  solution  consisting  of  1  grm.  of  sul|>hurio 
and,  0-889  grm.  of  amuionium  sulphate,  and  20-882  grms. 
of  water.  The  satisfactory  condition  of  the  zinc  coating 
is  attribute<l  to  its  being  deposilc<l  as  the  result  of  a 
secondary  reaction  at  the  cathode.  According  to  this 
vli-w,  the  amiuoniuin  sulphate  is  first  disscK-ialed.  with 
liberation  of  aiunioniuiu  ions  at  the  cathode,  and  solution 
of  zinc  a-s  sulphate  from  the  anode.  The  zinc  sulphate 
forms  a  double  sul)ihate  with  the  ammonium  sulphate, 
and  this  interacts  with  the  ammonium  ions  to  form 
auHuonium   sulphate   with   separation  of   metallic   zinc. 

—A.  S. 

P.VTEXTS. 

Xickcl ;  Hemoving  cleclrolylic or  oilier  metallic  coalinf 

of  metallic  surfaces.  A.  Lo\'v.  Paris.  Eng.  Pat. 
13,006.  June  27,    1908. 

The  articles  are  suspended  on  the  positive  jiole.  in  a 
Imih  containing  an  electrolyte  of  sulphuric  acid  (48"  to 
,V2°  B.)  with  a  cathode  of  iron,  aluminium,  lea<l,  or  the 
like,  or  an  eleclrolyto  of  "  monohydrato<l  nitric  acid," 
the  cathode,  in  the  latter  case,  consisting  of  iron  or 
aluminium.  Instead  of  leaving  the  articles  to  be  treated 
on  the  positive  pole  during  tlie  whole  of  the  operation. 
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the  current  is  reversed  several  times  during  the  action, 
by  means  of  a  "  reverser  "  if  continuous  current  is  used, 
or  by  the  employment  of  an  alternating  current. — B.  N. 

Nickel  from  silicious  ores;      Process  of  obtaining  . 

E.  F.  Price,  \iagara  Falls,  N.Y.,  Assignor  to  Central 
Trust  Co.,  New  York.  U.S.  Pats.  909,666  and  909,667. 
Jan.  12,  1909. 

Febko-nickel  is  electrically  smelted  from  a  silicious 
ore  of  nickel  and  iron  mixed  with  carbon,  either  by 
surrounding  an  electric  arc  with  a  considerable  body  of 
the  charge  sufficient  to  protect  the  electrodes  from 
oxidation,  or  else  by  passing  an  electric  current  through 
the  charge  functioning  in  this  case  as  resistance  material. 
The  molten  ferro-nickel  produced  is  treated  with  air 
and  an  acid  flux  to  remove  iron,  and  the  resulting  high- 
grade  nickel  product  is  treated  with  a  metallic  deoxidising 
agent. — A.  G.  L. 

Slimes ;      Treating   electrolytic   for   the    recovery    of 

metals.  A.  J.  ilcXab,  Assignor  to  W.  H.  Aldridge, 
Trail,  British  Columbia.     U  S.  Pat.  908,603,  Jan.  5,  1909. 

The  slime  is  treated  with  an  alkali  sulphide  in  order  to 
convert  metals,  such  as  arsenic  and  antimony,  into  soluble 
sulphides,  these  being  separated  in  solution  from  the 
insoluble  sulphides,  such  as  silver  sulphide.  Antimony 
is  removed  from  the  solution  by  electrolysis,  and  arsenic 
subsequently  by  crystalUsation.  The  residue  of  insoluble 
sulphides  is  roasted,  and  the  silver  sulphate,  which  is 
formed,  is  separated  by  solution,  the  metallic  silver 
being  afterwards  precipitated  by  a  suitable  reagent. 

— B.  K. 

Tungsten;   Process  for  making  alloys  of and  of  other 

similar  and  difficidtly  fusible  metals.  Siemens  und 
Halske  A.-G.  Fr.  Pat.  393.595,  Aug.  22,  1908.  Under 
Int.  Conv.,  Sept.  14  and  26,  and  Dec.  9,  1907. 

Ductile  alloys  of  timgsten,  nickel,  and  other  metals 
are  claimed,  contaiaing  at  least  60  per  cent,  of  tungsten 
and  at  least  1  per  cent,  of  nickel,  especially  an  alloy 
containing  85 — 90  per  cent,  of  tungsten  and  15 — 10  per 
cent,  of  nickel,  in  which  a  part  of  the  tungsten  may 
be  replaced  by  molybdenum  or  similar  metal,  and  a  part 
(up  to  5  per  cent.)  of  the  nickel  by  iron.  The  ductile 
alloys  are  obtained  by  mixing  finely-divided  tungsten  and 
nickel,  or  their  oxides,  especially  the  "  colloidal "  tungstic 
acid  claimed  in  Fr.  Pat.  378.743  of  1907  (this  J..  1907, 
1192),  with  a  binding  agent  such  as  paraffin  wax,  forming 
the  mass  into  thin  rods,  dri,Tng,  and  heating  the  rods 
electrically  in  tubes  through  which  a  current  of  hydrogen 
is  led.  The  temperature  is  raised  very  gradually  to 
1100°  C.  where  it  is  kept  for  1  hour,  after  which  it  is 
raised  for  5  minutes  to  about  1400°  C.  The  metallic  rods 
obtained  are  then  reheated,  in  the  same  way,  at  1400 — 
1500°  C,  depending  on  their  composition,  to  give  them 
the  required  ductility.  The  rods  are  next  worked  or 
'  drawn  into  very  thin  wire  suitable  for  electric  incandescent 
filaments.  This  wire  is  then  freed  from  nickel  by  placing 
t  in  a  vacuum  and  heating  it  by  passing  an  electric 
urrent  tlu-ough  the  wire,  the  nickel  volatihsing  during 
'  his   process. — A.  G.  L. 

•'Oilium  ;  Electrolytic  manufacture  of .     Soc.  d'Electro- 

Chimie  and  P.  L.  Hulin.     Fr.  Pat.  393,706,  Nov.  2,  1907. 

I'rSED  caustic  soda  is  electrolysed  in  an  apparatus 
rovided  mth  a  removable  cathode,  formed  of  a  number  ; 
■i  copper  rods  suitably  spaced  apart.  Tlie  anodes  consist 
f  sheets  of  iron  or  steel,  either  in  the  form  of  a  cylinder, 
'ith  the  cathode  rods  arranged  concentrically  within 
'•  cylinder,  or  as  flat  plates  with  rows  of  cathode  rods 
rallel  to  the  plates.  Above  the  space  between  the 
■tetrodes  is  arranged  a  separator,  in  the  form  of  a  frame  ] 
ir  hoop,  partially  immersed  in  the  caustic  soda,  and 
erving  to  collect  the  metal.  An  alternative  form  is 
lescribed,  consisting  of  a  removable  tray  with  the  edge 
luned  downwards,  the  metal  being  collected  within  the 
ray  and  protected  from  contact  with  the  air.  The  metal 
-  withdrawn!  from  a  narrow  tube  mounted  on  the  tray, 
"he  action  diminishes  considerably  after  a  time,  but  | 
he  svu-face  of  the  cathode  may  be  revivified  by  periodical    1 


washing.  A  sheet-iron  conductor  is  arranged  below  the 
electrolytic  bath,  and  serves  to  heat  the  latter,  the 
conductor  being  brought  to  a  red  heat  by  a  suitable 
current. — B.  X. 

Ferrosilicon  ;    Process  of  treating  acid  slags  or  silicious 
iron  ores,  witfi  a  view  to  their  use  for  the  manufacture 

of in  the  electric  furnace.     V.  C.  Bertolus.     Fr.  Pat. 

393,818,  Aug.  31,  1908. 

Acid  slags  from  a  Siemens-SIartin  or  Bessemer  furnace, 
silicious  iron  ores,  etc.,  are  granulated  or  powdered, 
mixed  with  a  reducing  agent,  e.g.,  coke  or  charcoal,  and 
with  silica,  and  formed  into  briquettes  with  the  aid  of 
tar,  sodium  silicate,  etc.  If  phosphorus  is  present,  a 
small  quantity  of  sodium  chloride,  or  other  chloride,  is 
added  to  eliminate  it.  The  briquettes  are  then  heated 
in  an  electric  furnace  to  produce  ferrosihcon. — .\.  G.  L. 

Tin    jUating ;      Electrolytic    .     J.    Feith.     Ger.    Pat. 

205.051,  March  13,  1907. 

It  is  stated  that  by  addition  of  a  small  quantity  of  a 
cadmium  salt  to  the  bath,  strong  adherent  coatings  are 
produced,  and  hollows  of  40  cm.  depth  are  efficiently 
coated  without  the  use  of  special  anodes.  A  suitable 
electrolyte  consists  of  30 — 60  grms.  of  cadmium  chloride 
and  1 — 2  kilos,  of  a  tin  salt  per  100  litres. — A.  S. 

Printing  flutes  ;     Process  for  preparing  by  means 

of  electrolytic  etching.     H.  Strecker-Aufermann,  Munich, 
Germany.     U.S.  Pat.  909,831,  Jan.   12,  1909. 

See  Fr.  Pat  372,294  of  1906  ;  this  J.,  1907,  536.— T.  F.  B. 

Electric  furnaces  ;      Conducting  hearth  for  .      C.   A. 

Keller.     Fr.  Pat.  393,740,  Nov.  4,  1907. 

See  Eng.  Pat.  21,741  of  1908  ;  this  J.,  1909,  97.— T,  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Fats  ;  Hydrolysis  of by  means  of  pancreas.     E.  Baur. 

Z.  angew.  Chem.,  1909,  22,  97—100. 

Is    Lewkowitsch's    experiments    mth   lipase    from    pig's 
liver  (this  J.,  1903,   67)  the  small  extent  of  hydrolysis 
was    attributed    to    deficient    emulsification.     (Compare 
however  Lewkowitsch,  this  J.,  1903,  1094).     Subsequently 
Fokin   (this   J.,    1904,    1152)    succeeded    in    hydrolising 
almond  oil  to  the  extent  of  82  per  cent,  in  7  days  by 
means   of   pancreatic    juice   with    the   addition  of   small 
amoimts  of  alkali   during   the   reaction.     He  considered 
the  method  unsuitable,  however,  for  teclmical  purposes. 
The  author  has  found  that  an  addition   of  Turkey-red 
oil  to  the  mixture  of  fat.  water,  and  pancreas  produces 
an    excellent    emulsion,    but    that    such    an    addition    is 
unnecessary  if  the  mixture  be  maintained  at  a  very  slight 
but  definite  degree   of  alkalinity.     For  use   on   a   large 
scale    a    dry    preparation    of    the    pancreatic    glands    is 
required.     The  fresh  pancreas  of  s«Tne  is  freed  from  fat 
and  connective  tissue,  then  finely  cut  xip  by  machinery, 
and  allowed  to  stand  for  a  day  or  more  in  contact  with 
twice  its  amount  of  alcohol.     The  mass  is  now  strained 
and   pressed,  and  the  residue  once   more  finely  divided 
in    the   machine   and   again   treated    with   alcohol.     The 
united  turbid  alcoholic  extracts  are  treated  wit!  sufficient 
ether  to  precipitate  the  suspended  particles  of  the  glands, 
and  the  deposit  is  washed  with  ether,  and  spread  in  a 
thin  layer  on  filter  paper  to  dry.     As  thus  obtained  it 
is  a  light,  friable,  odourless,  and' tasteless  powder,  which 
retains  for  many  months  its  lipolytic  power  intact.     The 
residual   mass      from   the   alcoholic   extractions   may   be 
treated  with  ether  and  dried  in  the  air,  and  used  as  a 
preparation  of  second  quality.     Its  action  is  slower  than 
that  of  the  purer   prepar.' tion.     The   pancreas  of  oxen 
may  also  be  used  in  the  manufacture  of  a  durable  pre- 
paration.    It    has    the    same    lipolytic    power    as    the 
preparation  from  swine,  but  has  the  drawback  that  the 
fibres   of   connective   tissue   are   larger.     In   using   these 
preparations  they  are  first  formed  into  a  homogeneous 
paste  with  water,  which  is  then  mixed  with  the  fat  to 
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be  hydrolysed  in  the  proportion  of  about  5  per  cent. 
When  the  oil  or  melted  fat  is  mechanically  stirred  with 
the  paste,  eraulsification  soon  occurs.  After  30  minutes 
to  1  hour,  5  per  cent,  sodium  carbonate  solution  is 
jtradually  added,  the  addition  l)eing  so  regulated  that 
the  emulsion  when  tested  with  red  and  blue  litmus  paper 
always  produces  a  violet  stain  on  each.  After  about 
1  to  2  hours  the  requisite  amount  of  alkali  (corresponding 
to  ulx)ut  25  \xr  cent,  of  the  fatty  acids)  will  have  been 
added,  and  the  mass  will  usually  have  become  too  thick 
from  the  separation  of  fatty  acids  for  the  stirring  to  be 
continued.  The  mass  is  then  left  to  itself,  .\fter  .">  hours 
from  (10  to  80  ))er  cent,  of  the  fat  will  usiuiUy  have  been 
hydrolysed,  and  the  hydrolysis  will  be  comjileto  in  1  to 
4  days.  In  one  of  the  tyj)ical  experiments  quoted, 
100  grms.  of  ox-tallow  wore"  melted  and  nii.\cd  at  40°  C. 
with  6  grms.  of  jMincreas  powder  made  into  a  paste  with 
60  c.c.  of  water.  The  mass  was  stirred  for  an  hour  at 
Sii"  C,  after  which  SO  c.c.  of  A'/,  sodium  carbonate 
solution  were  added  little  by  little.  After  r>  hours  (16  per 
cent,  of  the  fat  had  been  hydrolysed,  and  the  icaction 
was  complete  in  4  days.  In  place  of  such  preiiarations, 
freshly-obtained  jiancreas  may  be  employed,  after  being 
finely  divided  and  ground  up  in  a  mort«r  with  the 
requisite  quantity  of  water.  It  has  the  drawback,  however, 
that  the  fibres  may  iuterfere  with  the  stirring  ajiparatus 
during  the  hydrolysis.  In  the  author's  o|iinion  pancreatic 
hydrolysis  of  fats  might  be  used  with  advantage  in  the 
stearine  industry.  It  has  the  advantage  over  hydrolysis 
with  castor  seeds  that  the  reaction  is  complete,  whereas 
with  the  latter  only  about  00  ]X'r  cent,  of  the  fatty  acids 
are  liberated.  On  the  other  hand,  castor  seeds  are 
cheaper  and  more  easily  dealt  with  than  the  pancreatic 
glands  of  animals. — C.  A.  M. 

Fish    oils ;     Bromine    addition-compounds    of .     H. 

Bull  and  .J.  C.  F.  Johanncsen.     Chem.-Zeit..  I'.IOO.  33, 
73—74. 

Hehner  and  Jlitchell  (this  J..  1899.  77)  described  methods 
of  dill,  rcntiating  the  oils  of  marine  aninuils  by  means  of 
the  amounts  of  insoluble  bromides  to  be  obtained  from 
the  oils  themselves  and  their  fatty  acids.  As  the  authors 
have  met  with  ditliculties  in  the  filtration  of  the  pre- 
cipitates yielded  by  the  glyceridcs,  they  have  worked  otit 
conditions  for  obtaining  concordant  results  with  the 
fatty  acids.  The  following  method  is  that  chosen  as  the 
most  satisfactory  of  tho.se  tried  and  described  in  the 
pajwr:— From  0-9  to  M  grm.  of  the  fatty  acids  is  dis- 
solved in  2.5  c.c.  of  a  mixture  of  100  c.c.  of  glacial  acetic 
acid  and  oOO  c.c.  of  anhydrous  ether,  and  the  flask  (of 
about  75  c.c.  capacity)  closed  and  inuner.sed  in  i<e-water. 
Bromine  is  now  slowly  added,  drop  by  drop,  from  a 
burette,  mth  constant  shaking,  and  after  the  addition 
of  0-5  c.c.  the  flask  is  left  for  some  minutes  in  the  icc-watcr, 
and  then  allowed  to  stand  for  3  hours  at  the  ordinary 
temperature.  The  precipitate  is  collected  in  a  weighed 
Soxhlet's  filter-tube  containing  asbestos,  the  filtration 
being  accelerated  by  means  of  a  tilter-pump.  The  flask 
is  rinsed  out  with  3  portions  of  5  c.c.  of  the  mixture  of 
ether  and  acetic  acid,  and  the  precipitate  finallv  washed 
twice  with  the  same  quantities  of  solvent,  after  which 
the  tube  is  dried  for  2  hours  at  100°  C.  and  weighed. 
The  amounts  of  bromide  thus  obtained  in  closely  con- 
cordant determinations  from  the  fatty  acids  from 
10  samples  of  commercial  cod  liver  oil  ranged  from  27-40 
to  37-77  per  cent. — C.  A.  M. 

Cottonseed  oil:    "Denaturing"  of .     (;.   W'interfeld 

Chem-Zeit.,  1909,  83,  37—38. 

Prior  to  1906  the  Cerman  CHi.stoms  regulations  prescribed 
that  fatty  oils  intended  for  technical  )>ur|Hi.scs  .should 
be  "denatured"  by.  inter  alin,  the  addition  of  3  kilos, 
of  potassium  hydroxide  .solution  of  sp.  gr.  1.2'.l  or  of 
sodium  hydroxide  solution  of  ssp.  gr.  I-,t4  to  |0(I  kilos, 
of  oil.  As  it  was  found  that  80  to  'M)  ]k't  cent,  of  such 
oil  could  be  recovered  and  used  for  food,  the  use  of  .sodium 
or  potassium  hydroxides  for  this  jmrpose  was  prohibited. 
As  the  substances,  such  as  rosiMnarv  oil,  still  i^rmitted 
are  more  expensive  than  the  alkali  solution.s,  the  author 
has  made  experiments  to  determine  to  what  extent  the 


latter  are  effective.  He  shows  that  in  the  case  of  cotton- 
seed oil  containing  10  to  15  jwr  cent,  of  potassium 
hydroxide  .solution  of  sp.  gr.  1-32  or  of  sodium  hydroxide 
solution  of  sp.  gr.  1-34,  it  is  possible  to  recover  from 
60  to  80  )>er  cent,  of  the  oil,  which,  though  of  inferior 
quality,  might  still  be  used  for  food  purjioses  ;  but  that 
it  is  questionable  whether  the  treatment  would  be  pro- 
fitable. In  his  opinion  cottonseed  oil  would  be  effe<'tivcly 
"denatured"  by  the  addition  of  the  above-named 
proportion  of  alkali. — C.  A.  M. 

Oil  from  "  Carapa  Guyanensis  "  (Carapa  Proccrn,  DC). 
J.  Lewkowitsch.     Analyst,   1909,  34,   10—11. 

The  oil  to  which  the  following  figures  relate  was  obtained 
from  seeds  sent  from  Sierra  Leone  as  Cnrajxi  guyanensis, 
Aubl.,  but  they  were  probably  derived  from  Carapa 
procera,  DC,  of  which  C.  guyanensis  and  C.  guinecnsis 
are  synonyms  (see  this  J.,  liM.)8,  578).  The  seeds  examined 
consisted  of  : — (iood  kernels,  35-5  ]K'rcent.  ;  bad  (mouldy) 
kernels,  27-0  per  cent.  ;  shells,  37-5  iter  cent.  The  sound 
kernels  yielded  by  extraction  with  ether,  57-20  ])er  cent, 
of  oil.  having  an  iodino  value  of  75-09.  The  oils  obtained 
from  the  kernels  by  cold  and  hot  pressing  gave  the  follow- 
ing figures  on  analysis  : — 


Cold-pressed 

oil. 


Hot-|iressed 
oU. 


Yield,  per  cent 

Sp.  gr.  at  40° /40    C 

Sp.  Rr.  at  15-5°/15-5°  C 

Solidiflcjttioa  i>oiat 

MeltiuR  point    

Suponincation  value 

iodine  value    

Keicliert-Mcissl  value 

Uasapoai&able  matter,  per  cent. 

Insoluble  fatti/  acids. 

Fatty  acids  +  luisap.  matter, 
per  cent 

.Solidifyini;  point  (titer  test) 

Neutralisation  value    

Mean  mol.  wt.  of  fatty  acids  . . 

"  Liquid  fatty  acids  "  (yieldiUR 
ether-soluble  lead  salts),  per 
cent 

"Solid  fatty  acids"  (yielding 
etiier-insol.  lead  salts),  per 
cent 

Iodine  value  of  "  li<iuid  acids  ". . 

Iodine  value  of  "  solid  acids  "  . . 


24-0 
0-9179 
0-9272 
12""  C. 
15°- 36°  C. 
197-1 
75-67 
3-53 
1-51 


95-13 
S5-48' 

192-4 

291-5 


C. 


27' 

0 

0' 

14' 

15'— 

196 

71' 

3 


92' 

36' 

19-2' 

£92' 


0 

'9174 
93!7 
'  C. 

■48  ■  C. 

4 

25 

14 

04 


341 

36-54 

07-4 

108-U 

16-6 

,           17-9 

The  oil  did  not  contain  anv  optically  active  substances. 

—\V.  P.  S. 

Turkey  red  oils  or  similar  fatty  preparations  ;    Behariour 

of  mixtures  of leith  glyecrides  and  especially  lournant 

oils    and    their    substitution    products.     F.    Erban.     Z. 
angew.  Chem.,  1909,  22,  55—69. 

From  exjx-rimcnts  described  in  detail  the  author  i-on- 
cludes  that  neither  free  oleic  acid  nor  ricinoleic  acid  has 
a  solvent  action  U]ton  glyceridcs.  but  that  higher  hydroxy- 
acids  render  Schmitz's  "  Ocliither  "  (a  comnurcial  |>ro<hict 
probably  consisting  of  the  glyceride  of  a  hydroxy-acid) 
sohible.  and  have  jirobably  an  analogous  effect  tipon  other 
glyceridcs  of  hydroxy-acids.  With  regard  to  Turkey- 
red  oils  it  apix-ars  that  \niwashed  jiroducts  of  a  low  degre<' 
of  sulphonation  (provided  they  do  not  contain  too  nnich 
unaltered  castor  oil)  are  ca|vible  under  all  conditions  ot 
dissolving  certain  glyecrides,  such  as  are  present  in  many 
toumant  oils  and  esters  of  oxidisMi  oils.  Oils  of  an 
intermediate  degree  of  sulphonation  have  this  pro)>ertar 
so  long  as  they  are  not  treated  with  excess  of  alkMb 
whilst  highly-sulphon.-ited  oils  have  a  .solvent  action  ID 
the  fresh  imwashiHl  condition,  but  lose  it  juirtially  OT 
completely  after  wa.shing  and  neutralisation.  ThlB 
characteristic  apj>c;u's  thcix-fore.  to  stand  in  direct  relatioD- 
ship  to  the  jiriiporliim  of  glyecrides  remaining  in  a  Turkey- 
red  oil,  and  to  be  lost  when  the  glyceridcs  are  decompoMd 
with  the  fornuition  of  free  sulphonatcd  fatty  acids. 
Saponification  cannot  lie  the  cause  of  solution  of  glyceride* 
still  present,  since  in  the  exi>criments  de.scril)ed.  cleu  1 
solutions  were,  as  a  rule,  obtained  only  so  long  as  tbo  | 
reaction  was  still  slightly  acid,  whilst  on  the  other  hand 
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even  a  small  excess  of  alkali  had  an  injurious  effect 
when  the  product  was  neutralised  and  allowed  to  stand. 
The  solubilitv  of  tournant  oils  does  not  depend  upon  the 
proportion  of  free  acids  they  contain,  .since  mixtures  of 
73  per  cent,  of  neutral  fat  with  27  per  cent,  of  oleic  acid 
only  vield  emulsions,  and  tournant  oils  are  met  with  in 
■commerce,  which  have  hi;;her  and  lower  acidities  than 
this  and  are  also  insohible.  It  is  probable  that  these 
differences  may  be  found  to  be  due  to  the  varying  pro- 
portion of  diglycerides  in  the  oils. — C.  A.  M. 

■Soap  solutions ;    Acliori   of  carbon  dioxide  on .     G. 

Eendler   and   O.    Kuhn.     Z.   angew.    Chem..    1909.   22. 

107—108. 
Carbon  dioxide  can  eifect  the  dissociation  of  soap 
solutions  even  when  they  are  strongly  alkaline  and  contain 
a  large  amount  of  alcoiiol.  The  proportion  of  fatty  acids 
liberated  varies  considerably  with  the  nature  of  the  fat 
from  which  the  soap  was  derived.  Thus  in  comparative 
experiments.  .5  grms.  of  fat  or  oil  were  saponified  witli 
10  c.c.  of  alcoholic  potassium  hydroxide  (20  gi'ms.  per 
100  c.c.  of  70  per  cent,  .alcohol),  and  the  soap  dissolved  in 
alcohol  and  water,  so  that  the  final  solution  (100  c.c.) 
contained  40  per  cent,  of  alcohol.  Each  solution  was 
treated  for  an  hour  with  a  fairly  rapid  current  of  carbon 
dioxide  previously  passed  through  40  per  cent,  alcohol. 
It  was  found  that  the  soap  solutions  from  lard,  butter, 
tallow,  cocoanut  oil,  and  arachis  oil  became  more  or  less 
turbid,  whilst  olive  and  almond  oil  soap  solutions  remained 
clear.  The  following  amounts  of  fatty  acids  were 
extracted  with  petroleum  Sjiirit  from  the  respective 
solutions :— Lard,  9-94  :  butter  fat,  8-00  ;  tallow,  7-61  ; 
cocoanut  oil,  12.30  ;  olive  oil,  13-79  :  arachis  oil,  15'34  ; 
almond  oil,  14-.50  :  and  linseed  oil,  14-32  per  cent.  In 
•experiments  with  butter  fat  soap  solution  in  which  the 
treatment  %(ith  carbon  dioxide  and  extraction  of  the 
fetty  acids  was  repeated  12  times,  it  was  found  that  the 
acids  of  high  molecular  weight  were  the  first  to  be  liberated. 

— C.  A.  M. 

Colophony  reaction.     Foerster.     Set  XIIIB. 

Butter  and  cocoanut  oil.  Paal  and  Amberger.  See  XVIII.4. 

Patent. 

Rosin  soap  and  the  like  ;    Apparatus  and  method  for  the 

manufacture  of .     A.  W.  Carmichael,  Savannah.  Ga. 

U.S.  Pats.  909,058  and  909,951,  Jan.  5.  1909. 

(1).  The  apparatus  consists  of  a  vessel  provided  with  a 
steam-jacket ;  a  rotating  "  foam-beater "  or  stirrer  is 
fitted  inside  and  at  the  top  of  the  ves.sel.  and  means  are 
provided  for  withdrawing  the  liquid  froui  the  bottom  of 
the  vessel  and  discharging  it  into  the  space  above  the 
stirrer.  (2).  The  process  consists  in  heating  a  sa])onified 
solution  of  rosin  in  the  vessel  described  above  ;  the 
stirrer  breaks  don-n  the  foam  rising  at  the  surface  of  the 
solution  and.  during  the  heating,  the  solution  is  pumped 
from  the  bottom  of  the  vessel  and  discharged  into  the 
latter  above  the  stin'er. — W.  P.  S. 


XIII.— PIGMENTS,     PAINTS;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

Patents. 

Water proofinri  'paint  for  Portland  cement  buildings.  (I) 
and  (3),  ond  water proofiiuj  fibres  and  fabrics  (2).  T.  A. 
Edison.  Orange.  N.J.,  Assignor  to  Nortli  .Jersey  Paint 
Co.,  Stewartsville,  N..J.  I'.S.  Pats.  9d9,l(i7— 
909,169,   Jan.   12,   1909. 

(1).  The  waterproof  paint  consists  of  petroleum  residue 
known  as  "  B.S."  dissolved  in  a  suitable  solvent,  to  whicli 
iboiled  linseed  oil  and  a  coloured  pigment  may  be  added. 
(2).  Fibres  and  fabiics  are  impregnated  with  that  portion 
of  a  petroleum  residue  known  as  "  B.S."  which  is  soluble 
in  benzine  and  has  been  freed  from  the  insoluble  portion. 
(3).  The  waterproofing  paint  consists  of  that  portion  of 


a  petroleum  residue  known  as  "  B.S."  which  is  soluble 
in  benzine,  dissolved  in  benzine  and  freed  from  the  insoluble 
portion  and  from  a  part  of  the  solvent. — A.  G.  L. 

Pigments  by  electrolysis  ;     Art  of  prodncinrj .     U.S. 

Pat.  906,102.     See  XIA. 

(B.)— RESINS,    VARNISHES. 

Colophony;      A    colour    reaction   of .     P.    Foerster. 

Ann.  Chim.  analyt.,  1909.  14,  14—17. 

H.^lphen'.s  reagent  for  the  detection  of  traces  of  rosin 
oil  in  mineral  oil  (Ann.  Chim.  analyt..  1903,  8,  9)  is  also 
capable  of  detecting  traces  of  colophony.  It  consists  of  : — 
(A).  1  part  by  volume  of  phenol  dissolved  in  2  parts  of 
carbon  tetrachloride  ;  and  (B),  1  part  of  bromine  in 
4  parts  of  carbon  tetrachloride.  On  treating  a  little 
powdered  colophony  in  a  basin  with  2  c.c.  of  solution  A, 
and  bringing  the  licpud  close  to  the  solution  B,  a  bright 
blue  coloration,  subsequently  changing  to  violet,  is 
produced  at  the  place  where  the  vapours  of  bromine 
impinge.  Tlie  reaction  differs  from  that  given  by  rosin 
oil.  for  in  that  case  the  first  coloration  is  violet.  In 
applying  the  reaction  to  the  detection  of  colojihonj'  in 
other  substances,  it  is  us\ially  necessary  to  separate  the 
colophony  beforehand.  In  the  case  of  soap  a  small 
quantity  of  the  sample  is  dissolved  in  HO  per  cent,  alcohol, 
the  solution  treated  with  calcium  chloride  and  filtered, 
and  the  filtrate  .slightly  acidified  with  hydrochloric  acid 
and  evaporated.  The  residue  is  then  tested  with  Halphen's 
reagent.  In  testing  shellac,  2  grms.  of  the  substance  arc 
pulverised  with  sand,  the  mixture  shaken  for  5  to  10 
minutes  with  10  to  15  c.c.  of  ether,  the  liquid  filtered  and 
evaporated,  and  the  residue  tested  with  the  reagent. 
Jalap  resin  : — From  0-2  to  0-5  grm.  of  the  resin  is  treated 
with  a  few  c.c.  of  petroleum  spirit,  the  licjiud  filtered 
after  a  few  moments,  the  filtrate  evaporated,  and  the 
residue  tested.  If  the  jalap  contained  1  to  2  per  cent, 
of  colophony  a  distinct  blue  coloration  is  obtained.  For 
the  detection  of  traces  of  guaiacum  resin,  a  little  of  the 
j.alap  is  dissolved  in  a  few  drops  of  acetic  acid,  or,  better, 
acetic  anhydride,  and  the  solution  subjected  to  the  action 
of  the  bromine  vapours  from  the  solution  B.  In  the 
presence  of  guaiacum  resin  a  bright  blue  coloration, 
changed  to  green  by  excess  of  bromine,  is  obtained. 

— C.  A.  M. 
Patents. 

Printing-inhs.  H.  N.  Potter.  New  Bochelle.  N.Y., 
-Assignor  to  G.  Westinghouse.  Pittsburg,  Pa.  U.S.  Pats. 
90.8,132  and  908,133,  Dec.  29,  190,8. 

Ci.AiJi  is  made  tor.  (1).  a  printing  ink  composed  essentially 
of  a  drying  varnisli,  colouring  matter,  and  silicon  monoxide 
"  in  a  partially  dissociated  condition  '"  (obtained  as  a  brown 
powder  by  the  partial  reduction  of  silica) ;  (2),  a  printing 
ink  composed  of  a  suitable  varnish,  a  colouring  ingrecUent. 
and  that  form  of  silicon  dioxide,  resulting  from  the 
oxidation  of  silicon  monoxide.  (See  U.S.  Pat.  908,131, 
page  140.) — F.  SoDX. 

Pine  oil,  pine  tar  oil.  or  wood  tar  oil  ;  Purification  of . 

L.  Ahlers.     Gei-.  Pat.  204,391,  June  30,  1900. 

The  oil,  which  has  been  previously  treated  with  alkali 
and  washed  witli  water,  is  heated  witli  zinc  dust  in  a  still 
provided  with  a  reflux  condenser.  Foi-  example,  1000  kilos, 
of  pine  tar  oil  are  heated  with  10  kilos,  of  zinc  dust  for 
1  hour  at  about  100°  C.  by  means  of  indirect  steam. 
After  cooling,  the  oil  is  .separated  and  is  washed,  in  a  vessel 
provided  with  an  agitator,  with  warm  soft  water,  >mtil 
the  latter  is  no  longer  coloured  yellow  on  addition  of  .alkali. 
The  oil  is  finally  distilled  witli  steam. — A.  S. 

Shellac ;     Dccolorisalion  of .     F.   Daum.     Ger.   Pat. 

205.472,  March   I,   1907. 

The  shellac  is  treated  with  air  aqueous  emulsion  of  fats, 
and  the  latter  are  subsequently  removed  by  extraction 
or  by  other  suitable  means.  For  instance,  G  kilos,  of 
cocoanut  oil  or  other  fat  arc  formed  into  an  emulsion 
with  300  litres  of  hot  water,  100  kilos,  of  stick-lac  or  dark- 
Coloured  shellac  are  added,  and  the  whole  is  agitated 
and    boiled.     The   shellac    is   then   removed,    and   after 
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cooling,  is  dissolved  m  nlflcol.  {\w  iliit  mid  L\.i,>n  o!  fat 
being  separated  bv  filtering  the  solution  or  allowing  it 
to  settle.— A.  S. 

Lindlenm  substitute  ;     Process  and  apparatus  for  making 

a   from   fibrous   materials.     N.    Rief.     Fr.    Pat. 

393,868,  Sept.  2,  1908. 

The  process  relates  to  tlie  manufacture  of  a  material 
similar  to  linoleum,  the  substances  uised  being  cellulose, 
cork,  peat,  etc.,  and  vulcanised  oil.  The  fibrous  material 
IS  passed  between  rollers  provided  with  helical  cutters, 
by  means  of  which  it  is  finely  divided  and  is  then  delivered 
in  the  form  of  a  sheet  into  a  vessel  where  both  surfaces 
of  the  sheet  are  sprayed  nith  the  agglutinating  solution. 
Arriving  at  the  bottom  of  the  vessel,  the  treated  material 
is  forced,  by  means  of  a  screw,  between  rollers  and  then 
through  heated  channels,  where  the  vidoanisation  is 
completed.  The  agglutinating  solution  is  prepared  by 
heating  oil,  or  a  mixture  of  oil  and  pitch,  to  a  temperature 
of  150°  C.  for  15  minutes,  during  which  time  a  current 
of  air  is  blown  through  it ;  melted  sulphur  containing  a 
catalytic  agent,  such  as  resin  or  metals  in  a  finely  divided 
state,  is  then  added  rapidly,  and  the  mixture  is  cooled 
before  \ndcanisation  is  completed.  Colouring  matters 
and  basic  substances  may  be  added  and  the  liquid  is  then 
sprayed  on  the  fibrous  material  as  described.  A  par- 
ticularly durable  linoleum  is  obtained  if  the  fibrous  material 
be  also  s|)rayed.  at  the  same  time  that  it  receives  the 
agglutinating  liquid,  with  small  quantities  of  sulphur 
chloride  or  nitiic  acid. — W.  P.  S. 

Linoleum  substitute  ;    Preparation  oj  a .     J.  Jlichael, 

Ger.  Pat.  205,770,  Aug.  31,  1907. 

A  FATTY  oil  is  heated  for  a  short  time  and  is  then  \nilcanised 
by  treatment  with  a  molten  mixture  of  rosin  and  sulphur, 
air  being  blown  into  the  mass  during  the  operation. 
The  vulcanised  oil,  before  it  sots,  is  then  distributed, 
in  a  fine  state  of  division,  over  the  fabric  which  is  to  form 
the  foundation  of  the  material.  If  a  spcci.illy  hard 
material  is  desired,  small  quantities  of  a  vulcanising 
agent,  capable  of  being  spread  or  finely  divideil,  e.g.,  sulphur 
chloride,  are  mixed  with  the  %-ulcanised  oil  as  it  is  being 
distributed  over  the  fabric,  and  tho  material  is  subse- 
quentlj  passed  between  heated  rollers. — A.  S. 

Resinous  products  ;    Manulacture  of .     Les  Produits 

Chimiques  de  Croissv,  Paris.     Eng.  Pat.  16,528,  Aug.  5, 
1908.     Under  Int.  C'onv.,  Aug.  5,  1907. 

See  Fr.  Pat.  390,713  of  1907  ;  this  J.,  1908, 1122.— T.  F.  B. 
(C.)— IXDIA-RUBBER,    &c. 

Rubber-latices  ;   Coagulation  ol .     I!.  LamyTorrilhon. 

J.  d'Agric.  Tropicale,  1908,  257—261,  and  327—331  ; 
Gummi-Zeit.,  1909,  23,  436—437. 

A  MORE  or  less  ccmplete  summary  of  the  known  processes 
of  coagulation  is  given,  classified  under  three  headings, 
viz.,  (i),  mechanical  processes;  (2),  chemical  processes; 
and  (3),  processes  which  involve  the  application  of  both 
mechanical  and    chemical  means. — E.  W.  L. 

Caoutchouc  ;      Cultivation,  extraction,  and  preparation  of 

.     F.   FrarJc.     Ber.   deutsch.    Pharm.   Gcs.,    1908, 

18,  559—598. 

General  descriptive  treatise,  with   19  illustrations. 

Patest. 

Rubber;   Manufacture  oj .     M.  Wildermann.  London. 

U.S.  Pat.  908,925,  Jan.  5,  1909. 

See  Eng.  Pat.  9290  of  1906 ;  this  J.,  1907.  626.— T.  F.  B. 


XIV.— TANNING,   LEATHER,   GLUE,  SIZE. 

Cutch  trade  in  Burma  ;     A  note  on  the  present  position 

and  future  prospects  of  the .     R.  S.  Troup.     Indian 

Forest  Records,  1908,  1,  fill.]. 

BuEJiA   cutch   is   obtained   by   extracting   chips   of   tho 
heartwood    of    Acacia   catechu,    Willd.    with   water,  then 


boiling  down  the  extract  to  a  syrup  and  allowing  it  to 
sot.  Its  valuable  coastituents  are  a  tannin  and 
catechin.  Tho  quantity  and  the  value  of  the  eutch 
exported  from  Burma  have  seriously  decreased  diuing 
recent  years.  The  following  reasons  are  assigned  for  thi* 
decline: — (1).  Cutch  wius  formerly  employed  to  a  large 
extent  for  dyeing,  but  it  has  been  almost  entirely  replaced 
for  this  purpose  by  artificial  dyestufis  and  it  is  now 
chiefly  employed  for  juescrving  fishing  nets  and  sails. 
(2).  Inferior  qualities  of  Burma  cutch  have  been  largely 
displaced  from  the  market  by  the  cheai)or  mangrove 
cutch,  an  extract  from  the  barks  of  mangroves,  the 
chief  of  which  are  Ceriops  Candolleana  and  Rhizophora 
spp.  Mangrove  eutch  does  not  answer  the  general  tests 
for  cutches.  It  is  quite  soluble  in  cold  water  and  contains 
no  catechin.  (3).  .■Vdulteration  of  cutch  was  freely 
practised  in  jiast  years  and  did  permanent  harm  to  the 
trade.  The  quality  now  manufactured  is  rarely  adulte 
rated,  its  chief  fault  being  that  it  occasionally  contains 
too  much  moisture. 

Cutch   exported  from   Burma   during   the   years    1891-9^ 
to  1906-07. 


Foreign. 

Coasting.             fl 

Year. 

Quan- 

rcr 

Quan- 

Per 

tity. 

Value. 

ton. 

tity. 

Value. 

ton. 

Tons. 

Knpees. 

Tons. 

Rupees. 

1894-95 

5,524 

22,34,510 

404 

3,989 

14,95,102 

374 

1895-96 

7,827 

33,52,484 

428 

3,333 

13,00,637 

392 

1896-97 

5,853 

22,90,365 

391 

1,620 

6,32.916 

390 

1897-98 

4.821 

18,58,752 

385 

614 

2,30.291 

875 

1898-99 

3,075 

12,77,985 

416 

665 

3,06,521 

467 

1899-00 

«,302 

24,34,101 

386 

1,169 

5,76,171 

497 

1900-01 

4,940 

18,42,063 

372 

1,102 

5,30,730 

481 

1901-02 

3,273 

11,94,898 

365 

770 

8,21,237 

417 

1902-03 

3,460 

13,18,921 

381 

953 

4,20,J08 

44» 

1903-04 

5,402 

19,11,943 

348 

1,322 

6,36.387 

405 

1904-05 

3,018 

9,31,596 

308 

779 

3,12,749 

401 

1905-06 

2,723 

8,48,887 

311 

755 

3,59,060 

475 

1906-07 

4,772 

16,63,470 

326 

868 

3,61,906 

417 

-Vote. — 15  rupees=£l. 


-P.  F.  C. 


Sole  leathers;    Colouring  matters  in  connection  with . 

H.  G.  Crockett.     J.  Soc.  Dyers  and  Color.,  1909,  25. 
8—10. 

The  leather  derives  its  colour  from  the  natural  colouring 
matters  contained  in  the  tanning  material  and  Oie  aim 
is  to  imitate  the  colour  produced  by  oak  bark.  Where 
other  tanning  materials,  such  as  American  hemlock  (which 
produces  a  pink  to  red  colour),  have  been  employed,  this 
is  not  always  easj-,  and  manufacturers  of  tanning  extract* 
often  sell  their  products  imder  guarantee  that  these  are 
decolorised  by  certain  methods.  The  colour  of  the 
leather  is  preserved  during  drying  by  the  exercise  of 
great  care,  thus  avoiding  dirk  edges  and  stains  :  the 
finished  butts  are  often  finally  coloured  by  rubbing 
pigment  colours  ('"  chrome  yellow  "  or  ochre  mixed 
with  size  and  oil)  into  the  grain,  wiping,  brushing,  and 
finally  rolling  under  a  heavy  bras«  roller.  Annatto  or 
aniline  dyestuffs  may  also  be  used  to  level  the  sha<le  and 
cover  defects.  "  Surface "  finished  leather  however  is- 
always  detected  by  cutting,  the  edges  of  the  cut  being 
different  in  colo\ir  to  the  surface.  .Slioeinnkcrs  have  also 
learnt  how  to  colour  the  shoe  sole  and  waist,  so  that  it 
shall  appear  to  be  of  well-tanned  bark  leather.  Saffron, 
dragon's  blood,  cochineal,  annatto,  clirysoidine,  Bismarck 
l)ro\vn,  logwood,  and  nigrosinc  have  all  been  recommended, 
and  used. — F.  M. 

Casein  arid  its  applications.     Richardson.     See  \'. 

Patents. 

Tanning  materials,  dyeu-oods,  sugar  beets,  etc.  ;  Process  andt 
apparatus  for  the  extraction  of  on  the  counter- 
current  principle.  .M.  Gollmert.  Ger.  Pat.  205,253,. 
Feb.  24,  1907. 

The  extraction  is  effected  in  a  long  horizontal  vessel, 
and  in  order  to  avoid  the   mixing  of  fresh   or  weaker 
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liquor  with  stronger  liquor,  without  the  u.se  of  .separate 
compartments,  the  quantity  of  fresh  solvent  introduced 
is  so  regulated  that  the  level  of  t!ie  liquor  is  below  that 
of  the  material  being  extracted,  throughout  the  length 
of  the  vessel.  A  horizontal  shaft  passes  through  the 
chamber,  and  carries  screw  segments  and  agitating 
blades  alternately. — A.  S. 

Albuminoid  maierials  [casein,  etc.]  ;    Treatment  nf  . 

R.  Desgeorge  and  F.  Lebreil.  First  Addition,  dated 
Oct.  31.  1907,  to  Fr.  Pat.  o82,122,  Nov.  29,  1906  (this 
J.,  1908,  170). 

The  casein,  after  being  subjected  to  electrolysis  as  described 
in  the  original  specification,  is  heated  to  a  temperature  of 
about  120°  C,  and  then  washed  in  a  current  of  water, 
in  order  to  more  readily  eliminate  phosphates,  etc. — W.P.S. 

Glue  and  gelatin, ;    Plaited  cotton  threads  for  drying . 

E.  Manoury  et  Cie.     Fr.  Pat.  393,922,  Sop.  4,  1908. 

The  use  of  plaited  cotton  threads  is  claimed  for  drying 
gelatin  and  glue ;  these  threads  are  lighter  and  dry 
more  quickly  than  the  hemp  threads  usually  emploved. 

— W.  P.  S. 

Tanning   or    mannfacturing    leather;       Process    of   . 

A.  Sevewetz  and  L.  Meunier,  Lyons,  France.  Eng. 
Pat.  287,  Jan.  4,  1908.     Under  Int.  Conv.,  Feb.  25,  1907. 

See  Fr.  Pat.  385,057  of  1907  ;  this  J.,  1908,  580.— T.  F.  B. 

Tanning  extracts ;     Manufacture  of  .     D.   Stewart, 

Inverness.     U.S.  Pat.  909,343,  Jan.  12,  1909. 

See  Eng.  Pat.  5438  of  1907  :  this  J.,  1907,  1153.— T.  F.  B. 


XV.— MANURES,  &C. 

Nitrification  and  denitrificcUion  in  soils.  St.  v.  Bazarewski. 
N.  Jahrb.  f.  Mineral.,  1908,  II.,  186.  Chem.  Zentr., 
1909,  1,  309—310. 

XlTRlFYTN'O  bacteria  occur  most  abundantly  in  the  top 

layers  of  the  soil,  doT\Ti  to  a  depth  of  10  em. ;  at  a  depth  of 

50  cm.,  they  are  very  rare.     Their  existence  depends  upon 

the  presence  of  oxygen  and  humus.      After  growing  certain 

plants   on   the    soil,    the   number   of   nitrifying    bacteria 

increases,  even  in  the  deeper  layers.     The  most  favourable 

temperature  for  nitrification  in  the  soil  is  about  25° — 27°  C, 

or  10°  lower  than  is  the  case  in  artificial  nutrient  media. 

The  soluble  organic  substances  present,  in  small  quantities, 

in  the   soil  have  no  injurious  effect  on  nitrification,  but 

probably  accelerate  it,   since  in   pure  cultures,   dextrose 

I  has  a  favourable  effect  when  added  in  quantities  up  to 

1   per   cent.,   and   is   injurious   only   in   larger   amounts. 

I  Denitrifying   bacteria  are  present  in  large  quantities  in 

1  the  ui)per  layers  of  the  soil  ;   their  distribution  with  regard 

to  depth  is  quite  irregular,   and   they  frequently  occur 

'bundantly  even  at  depths  greater  than  1  m.     In  mixed 

ultures   the   optimum   temperatures   for  nitrifying   and 

louitrifying  bacteria  appear  to  be  nearly  identical. — A.  S. 

Sitrolime  [crude  calcium  ctfanamide]  ;    Decompositioji  of 

in  the  soil.     (1)  F.  Lohnis  and  R.  Moll.  Zentralbl. 

Bakter.  u.  Parasitenk.,  1908,  II.  Abt.,  22,  254—281  ; 
(2).  H.  Kappen,  ibid.,  281—298.  Chem.  Zentr.,  1909, 
1,310—311. 

1  iiscrssiONS  as  to  the  manner  in  which  calcium  cyanamide 
-  converted  into  available  nitrogenous  compounds  in  the 
-  oil.     (See  also  this  J.,  1908,  991.)— A.  S. 

Patent. 

Manure  and  alkali  salts ;    Process  for  the  manufacture  of 

•     A.  Vasseux,  Ailly  sur  Nove,  France.     U.S.  Pat. 

909,3.50,  Jan.  12,  1909. 

■iEEFr.  Pat.  377,703  of  1907  ;  this  J.,  1907, 1101.— T.  F.  B. 


XVI.— SUGAR,  STARCH,  GUM,   &c. 

Starch ;  'Forjuaiion  of  crystalline  substances  (polysaccharides), 

having  no  reducing  action  on  Fekling's  solution,  from 

hi/  the  action  of  microbes.  F.  Schardinger.  Zentralbl. 
Bakt.  u.  Parasitenk.,  1908,  II.  Abt.,  22,  98—103. 
Chem.  Zentr.,  1909,  1,  68—69. 

Aqueous  pastes  of  wheat,  rice,  maize,  potato,  and  arrow- 
root starches,  containing  some  sodium  chloride  and 
1  part  of  ammonium  phosphate  and  0-25  part  of  magnesium 
sulphate  per  1000,  were  inoculated  with  weU  washed  potato 
cultures  of  Bac.  macerans  (see  Zentralbl.  Bakt.  u.  Parasi- 
tenk., n.  Abt.,  14,  772  ;  19,  161)  at  40'  C,  and  then  kept 
at  45°  C.  After  3 — 4  days  the  potato  and  arrowroot 
starches  were  almost  completely  dissolved  ;  in  the  other 
cases,  solution  proceeded  more  slowly  ;  in  the  early  stages 
of  the  action,  an  odour  of  acetone  was  perceptible.  The 
solutions  produced  contained  one  or  more  crj-stallisable 
compounds.  The  hexagonal  crystals  obtained  from  the 
solution  yielded  by  wheat  starch,  when  treated  with  iodine 
under  the  microscope,  were  seen  to  disappear,  their  place 
being  taken  by  greyish-green  to  grevish-yellow  bundles 
of  needles  ;  when  two  adjacent  bundles  of  needles  crossed 
each  other,  the  region  of  contact  appeared  blue.  The 
hexagonal  crystals  also  took  up  water,  yielding  prisms. 
The  best  yield  of  the  crystalline  substance  was  obtained 
from  wheat,  but  it  was  most  easily  obtained  pure  from 
arrowroot.  Its  content  of  water  of  crystallisation  ranged 
from  14-17 — 14-76  per  cent.,  according  to  its  origin  ; 
its  specific  rotatory  pow'er  in  1  per  cent,  aqueous  solution 
at  20°  C.  was  -1-136''  to  -1-138-4°;  its  composition  was 
probably  represented  by  the  formula,  C6Hio05-t-3H20. 
The  author  names  it  "  crystallised  amylodextrin."  From 
the  mother-liquor  from  wheat  amylodextrin,  lancet-shaped 
needles  of  a  second  substance  were  isolated.  This  was 
named  "  crystallised  amylose  "  ;  its  specific  rotatorj' 
power  in  1  per  cent,  solution  at  20°  C.  was  -1- 127-4°. 
Neither  of  the  substances  in  1  per  cent,  aqueous  solution 
reduced  Fehling's  solution,  nor  were  they  fermented 
by  yeast.  Iodine  produced  a  precipitate  in  a  solution  of 
the  amylodextrin,  but  not  in  a  solution  containing  equal 
proportions  of  the  amylodextrin  and  amylose. — A.  S. 

Patents. 

.Sugar  and  ethyl  alcohol ';   Process  for  the  industrial  produc- 
tion of .     J.  B.  Gailhat.     Fr.  Pat.  393,716,  Aug.  28, 

1908. 

Cladi  is  made  for  the  use  of  the  following  materials  for 
the  production  of  sugar  and  alcohol ; — pea  pods  and  stalks, 
maize  stalks,  asparagus  stalks,  red  clover,  etc.  It  is 
essential  that  these  materials  be  used  while  green.— W.  P.  S. 

Gum  tragasol ;    Manufacture  of .     C.  V.  Greenwood , 

I  Liverpool.     Eng.   Pat.   569,   Jan.   9,    1908. 

!  iGuM  tragasol  as  made  by  the  process  described  in  Eng. 
Pats.  24,877  of  1894  and  10,822  of  1905  (this  J.,  1906,  944) 
may  be  rendered  more  soluble  by  the  addition,  during  the 
course  of  manufacture,  of  formic  acid.  Other  organic 
acids,  whether  added  or  formed  in  the  gum  by  the  action 
of  enzymes,  may  be  used.  When  the  gum  is  intended  for 
edible  purposes,  it  is  preferable  to  add  tartaric  or  citric 

1  acid,  or  a  suitable  enzyme.  About  1  lb.  of  formic  acid 
may  be  added  to  each  ton  of  the  gum.  The  treated  gum 
may  be  concentrated  either  «ith  or  without  the  addition 
of  waxes,  resins,  gums,  or  starchy  material,  etc. — W.  P.  S. 

Extracting  sugar  beets,  etc.     Ger.  Pat.  205.253.     See  XIV. 
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Diastatic    processes ;     Surface    influences    in    .     F. 

Emslander.     Z.-Chem.    u.    Ind.     Kolloide,     1908,     2. 

308—310. 

CoMPAKATrvB    mashing    experiments    were    made    with 

50  grms.  of  malt :    (1),  in  the  usual  manner  ;    (2),  with  a 

tliiu  layer  of  toluene  covering  the  mixture  -,   and  (3).  with 

J  a  covering  layer  of  vasehne  oil.     In  the  two  latter  cases. 
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the  extraet  contained  more  doxtriii  Imt  less  niiiltose  and 
albumin  than  in  the  tirst  case  ;  also  the  i-atio  of  non-sugar 
to  sugar  in  the  extract  was  greater  when  covering  layei-s  were 
used.  Continuous  stirring  during  the  mashing,  process 
had  no  considorablo  effect  on  the  proportions  of  maltose, 
dextrin,  and  albumin  in  the  extract,  but  contrary  to 
expectation,  the  final  degree  of  attenuation  was  higher 
with  the  wort  prepared  in  the  usual  manner  than  when 
the  mashing  was  eilected  with  continuous  stirring.  Com- 
parative exi)eriments  were  also  made  as  to  the  influence 
of  tlic  sm-face  of  the  containing  vessel,  the  results  being 
shown  in  the  following  table  : — In  ( 1 )  the  mashing  was 
effected  in  the  visual  manner  ;  in  (2)  the  mashing  beaker 
was  coated  with  shellac ;  in  (3)  the  mixture  was  covered 
with  a  layer  of  paraffin  oil. 


(1) 

(2) 

(3) 

Maltose  in  extract    

per  cent. 

O-Z-99 

4-79 

1  :  0-59 

per  cent. 

62-37 

4-73 

1  :  0-58 

per  oent. 

61-47 

4-35 

Sugar :  non*sag&r 

1  :  0-63 

—A.  S. 

Colour  malt  in  the  hreicery  ,-    Methods  of  npphjing , 

G.  Jakob  and  E.  Rausch.     Woch.  fiir  Brau.,  1909,  26. 
1—6. 

In  preparing  dark  beers  of  the  Munich  type,  the  colour 
malt  may  either  be  mixed  in  the  mash  tun  or  else  cmiiloyed 
for  brewing  a  special  black  beer  or  concentrated  beer 
colouring,  which  is  then  blended  with  the  bulk  cither 
before  or  after  ferinentati<in.  The  authors  prefer  the 
first  mode  of  application,  but  if  the  colour  malt  be  sul>jccted 
to  the  usual  decoction  ])rocess,  or  even  if  it  be  added  to 
the  mash  tun  after  nmning  off  the  wort  and  before  sparging, 
the  temperature  at  which  extraction  takes  place  is  so 
high  that  acrid  matters,  which  injuriously  affect  the  flavour 
of  the  beer,  are  derived  from  the  husk.  Gn  the  other 
hand,  if  the  colour  malt  be  infused  cohl,  there  is  a  deficiency 
in  the  yield  of  extract  of  about  C  per  cent,  and  a  deflciency 
in  the  colouring  power  of  about  25  per  cent.,  as  compared 
with  extraction  at  100°  C.  This  deficiency  would  involve 
an  increased  consumption  of  colour  malt  amounting  to 
33  per  cent,  when  working  l)y  cold  infusion,  but  since  the 
proportion  of  colour  malt  employed  is  generally  only 
0-8 — ro  per  cent,  of  the  total  malt,  the  improvement  in 
flavour  obtained  by  cold  extraction  compensates  for  the 
increased  cost  ;  moreover  a  wort  of  lower  gravity  may 
bo  brewed.  The  colour  malt  should  be  very  finely  ground 
and  mixed  with  cold  water  in  a  separate  small  mash-tun. 
After  infusing  for  15  minutes,  the  coloured  extract  should 
be  run  off  clear  into  the  main  mash  tun  and  the  i-esidue 
should  be  extracted  several  times  with  cold  water.  In  this 
way  the  soluble  carbohydrates  of  the  colour  malt  are  fully 
saccharilicd  without  the  gmins  being  heated  with  the 
rest  of  the  mash.  Several  methods  are  available  for  the 
preparation  of  special  colouring  beers  or  beer-colourings  ; 
six  processes  are  mentioned  by  the  authors,  who  select 
Schramm's  process  as  the  simplest  and  most  convenient. 
This  consi.sts  in  infusing  the  colour  malt  with  cold  water 
and  clarifying  the  extract  by  filtration,  finally  concentrating 
it  to  the  consistence  of  caramel.  .\n  extract  so  prepared 
has  no  acrid  flavour  and  possesses  the  i]ropcrty  of  im)>arting 
a  yelloivish  colour  to  the  foam  of  the  beer. — J.  V.  ii. 

Extract  ,-  Increase  of  the [ojmnlt]  ht/  previous  doiighing- 

in  of  the  grist.  3.  J.  van  Hcst.  Z.  gcs.  Brauw.,  1909, 
32,  30—31. 
The  author  criticises Bleiach's  statement  (this  J.,  1909,  34) 
that  the  increase  of  extract  obtained  from  malt  by  previous 
doughing-in  of  the  malt  at  a  temi>erature  of  1 — 2.5"  C, 
(,34— 77^  F.)  is  an  apparent  and  not  a  real  increase.  The 
principal  cause  of  the  increase  is  that  at  34 — 77'  F.. 
starch,  albumin,  jx-ntosjins.  colouring  matters,  mineral 
salt.s,  etc.,  are  attacked  which  would  not  be  attacked  at 
a  mashing  temperature  of  about  113°  F..  so  that  no  increase 
in  the  extract  is  observed  if  the  mash  is  allowed  to  stand 
for    1—10   hours   at    113°    F.     The   author   shows   that 


donghing-in  gives  a  greater  yield  of  beer  and  that  the 
reality  of  the  increased  extract  is  confirmetl  by  estimation 
of  the  solid  matter  remaining  in  the  grains. — T.  H.  P. 

Digestive  mashing.     W.  Windisch.  Woch,  f,  Brau.,  1909, 
26,  18—20. 

The  author  has  had  occasion  to  examine  many  beers 
prepared  from  worts  obtained  by  \'an  Hest's  jirocess  of 
digestive  mashing,  in  which  the  malt  is  doughed-in  at 
ordinary  temperature  and  allowed  to  stand  over-night 
before  the  mashing  is  proceeded  with  (see  151ei.sch,  this  J., 
1909,  34).  The  method  when  applied  to  the  prejiaration 
of  pale  beer  worts  frecpiently  leads  U^  the  jtro<luction  of  a 
foxy  colour  in  the  finished  article  which  is  very  objection- 
able. I']x]>eriments  were  carried  out  to  discover  which 
part  of  the  com  was  responsible  for  this  production  of 
colour  and  it  was  found  to  bo  derived  from  the  husk,  as 
mashes  in  which  only  the  meal  and  grits  were  doughed-in, 
the  husks  being  added  at  the  time  of  the  mashing  ])ro]>er. 
gave  wort  ot  nearly  the  normal  tint,  whereas  that  yielded 
by  the  mixed  grist  was  nearly  twice  as  dark.  The  character 
of  the  beer  is  also  frequently  affected  prejudicially,  although 
this  is  by  no  means  always  so.  The  increase  in  yield  of 
extract  produced  by  doughing-in  is  greatest  with  under- 
modified  malts  and  least  with  thoroughly  modified 
material.     (See  preceding  abstract.) — R.  L.  S. 

Extract  :   Increased  yield  of from  malt  by  preliminary 

digestion  of  the  grist.  E.  Moufang.  Woch.  f,  Brau., 
1909,  26,  43. 
Th.\t  an  increase  in  the  extract  yielded  by  a  malt  may 
be  effected  by  digestion  or  doughing-in  of  the  grist  ])revious 
to  mashing  is  quite  feasible,  such  procedure  resulting  in  : 
(1),  mechanical  actions  due  to  thorough  moistening  of 
the  grist  ;  and  (2),  enzyme  actions,  by  which  the  starch 
and,  principally,  the  proteins  are  degraded  ;  that  such 
proteolytic  action  does  take  ]ilace  is  rendered  jirobable 
by  an  observed  alteration  of  the  form  in  which  the  .soluble 
nitrogen  compounds  apix-ar  in  the  final  wort  when  the 
doughed-in  grist  has  been  allowed  to  stand  for  some  hours, 
previous  to  mashing.  Experiment  shows  that  the  constitu- 
ents th\is  dissolved  are  really  in  solution  and  remain  so, 
the  boiled  wort  from  a  doughed-in  grist  containing  0-2 — 0-4 
per  cent,  more  extract  than  when  doughing-in  is  omitted. 
(See  also  this  J.,  1909,  34,  and  preceding  abstracts.) 

— T.  h.  p. 

Yeast  juice  r    Fractional  precipitation  of  expressed . 

E.  Buchncr  and  F.  Duchacek.    Biochem.   Zcits.,  1909, 
15,  221—253. 

It  has  not  yet  been  found  possible  to  se]iarate  the  enzymes, 
yeast  zymase  and  lactacidase  (this  J..  190,5.  24(>),  concerned 
in  the  fermentation  of  sugar,  and  the  name  zymase  may 
be  used  provisionally  to  denote  the  mixture  of  enzymes. 
But  yeast  juice  contains  another  body,  indis]H'nsable  for 
sugar   decomposition,    the    so. called   co-enzvme   (Harden 
and  Young,  this  ,1.,  1906,  490,  1111).  which"  is  dialystihle 
and    can     withstand     boiling.     Since    zymase    and    the 
co-enzyme   m:iy   behave  ditTcrcntly  towartls  precipitants, 
the  authors  have  now  revi.sed  earlier  work  on  tile  jirecipita- 
tion  of  the  constituents  of  yeast  juice.      IVeliminary  exiK'ri- 
ments  made  to  determine  the  fermenting  power  of  the 
ex|iresse<l  juices  used,  and  the  regenerative  power  of  the 
various  boiled  juices,  showed,  in  confirmation  of  earlier 
results,  that  juice  which  has  lost  its  fermenting  power  by 
exen-ise  of  this  function,  acquires  it  again  on  addition  of 
boiled  juice.     If,  however,  the  exhausted  juice  is  left  for 
some  time  after  it  has  lost  its  fermenting  ]>owcr,  it  cannot 
be  regenerated    by  addition   of   boiled  juice;     the   boiitd 
juice  is  more  stable,  being  able  to  regenerate  exhausttd 
juice  after  it  has  been  kept  for  more  than  three  weekl. 
Active  juice  can   be   rendered   more  active   by   additJOD 
of   boiled   juice,    which   appears   to   indicate   that   activB  I 
juice    is    often     deficient     in     co-enzyme.      In      previoo* 
experiments    on    fractional    precipitation,    the    expressed  [ 
juice    has    generally     been     added     to    the     |irecipitant.  I 
but  the  authors  point  out  that  a  .systematic  separation  of  I 
the  constituents  according  to  their  solubility,  cannot  ber 
thus  effected,  since  the  first  jKirtion  of  the  juice  comos  in  I 
contact  with  a   large  excess  of  precipitant.     Thc.v  h«Te| 
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therefore  generally  axided  the  precipitant  (acetone,  alcohol, 
or  alcohol-ether)  to  the  juice,  with  stirring.  Acetone  was 
found  to  be  a  better  precipitant  than  alcohol-ether,  and 
much  better  than  absolute  alcohol.  In  .some  cases, 
three  fractions  were  obtained,  and  in  others,  only  two, 
in  order  to  lessen  the  time  of  contact  between  precipitate 
and  precipitant.  The  tirst  and  second  fractions,  in  all 
cases,  showed  only  a  slight  fermenting  power,  the  third 
generally  showed  none.  Addition  of  boiled  juice  increased 
the  activity  of  fractions  1  and  2,  that  of  No.  1  generally 
to  a  greater  e.xtent.  Hence,  fraction  1  appears  to  be 
])oorer  in  co-enzyme,  which  is  thrown  down  more  abund- 
antly as  the  precipitant  becomes  more  concentrated  ; 
a  progressive  increase  of  the  phosphoric  acid-content  from 
fraction  1  to  fraction  3,  accords  with  this  view.  The 
fractions  were  found  to  increase  the  fermenting  power  of 
fresh  expressed  juice,  and  to  regenerate  exhausted  juice  ; 
the  second  fraction  had  a  greater  regenerating  power  than 
the  first,  this  also,  probably  being  connected  with  the 
greater  content  of  co-enzyme  in  the  former.  The  ferment- 
ing power  of  a  mixture  of  the  three  successive  fractions 
was  found  to  be  only  about  one-third  of  that  of  the  original 
juice  ;  addition  of  the  final  mother  liquor  (freed  from 
precipitant  and  concentrated)  did  not  increase  this  activity. 
These  results  show  that  important  constituents  of  the 
fermenting  agent  are  destroyed  during  fractional  precipita- 
tion. The  co-enzyme  is  very  sensitive  to  certain  influences 
and  it  was  found  that  the  activity  of  the  united  fractions 
was  considerably  increased  by  addition  of  boiled  juice  (in 
one  case,  to  five-sevenths  of  that  of  the  original  juice).  If, 
instead  of  adding  acetone  to  the  juice,  the  latter  is  added  to 
10  volumes  of  acetone,  the  precipitate  obtained,  even 
though  left  in  contact  with  the  ])recipitant  for  an  hour,  has 
as  great  a  fermenting  power  as  the  original  juice  ;  though 
the  .same  amount  of  precipitate  is  obtained  by  adding  10 
volumes  of  acetone  to  the  juice,  the  activity  of  this 
precipitate  is  more  or  less  destroyed.  The  authors  conclude 
that  when  acetone  is  run,  drop  by  drop,  into  the  juice 
(and.  generally,  when  the  juice  comes  in  contact  with  a 
small  quantity  of  acetone),  precipitates  of  high  water- 
content  are  obtained,  which  rapidly  suffer  change,  probably 
owing  to  mutual  enzyme  action  :  with  the  reverse  process, 
the  precipitate  obtained  has  a  low  water-content  and  is 
more  stable.  E.xperiraents  in  which  juices  of  strong  and 
weak  activity  were  added  to  10  volumes  of  acetone,  showed 
that  the  yield  of  precipitat*  from  the  latter  was  only  four- 
fifths  of  that  obtained  from  the  former  ;  it  may  be  that 
in  juice  of  low  fermenting  power,  the  coagulable  protein  is 
already  considerably  decomposed,  and  the  fermentation 
agent  injured,  by  the  proteolytic  enzymes. — L.  E. 

Alcoliolic  JRrmenlatirin  ':   Influence  of  aeration  on  the  volatilr 

products  of .     E.  Kavser  and  A.  Demolon.     Compt. 

rend.,   1909,   148,    103— "lOo.      (See  also  this  J.,    1907. 
1060.) 

The  authors  have  previously  called  attention  to  the  part 
played  by  the  living  yeast  in  the  ageing  of  wine  on  the 
lees  in  contact  with  air.  They  have  now  studied  the 
changes  due  to  moderate  aeration  in  a  fermented  liquid 
in  presence  of  the  yeast.  The  liquid  was  compo.sed  of  an 
extract  of  malt  culms,  containing  originally  15'7  per  cent. 
of  sugar.  Two  yeasts  were  studied,  one  a  champagne 
wine  yeast  and  the  other  a  powerfully  aerobic  yeast  from 
pineapples,  and  i)arallel  fermentations  were  made  :  (a), 
in  flasks  with  long  neeOcs,  nearly  full  of  liquid,  Ih),  in  flat, 
wide  flasks  only  partially  filled,  so  as  to  ex])ose  a  large 
surface  to  the  air.  Analyses  were  then  made  after  one 
and  six  months  respectively.  Comparing  the  results 
after  one  month,  the  effect  of  aeration  on  the  composition 
of  the  "  wine  "  was  very  marked.  In  the  case  of  the  wine 
yeast,  the  difference  between  the  flask  with  small  exposed 
surface  and  that  with  .a  large  surface  was  shown  mainly 
in  the  large  production  of  aldehydes  in  the  latter.  In  the 
case  of  the  more  powerfully  oxidising  pineaj^ple  j'cast,  the 
aldehydes  were  only  moderately  pronounced  and  the 
effect  of  the  aeration  was  marked  more  especially  by  the 
production  of  volatile  acids.  In  the  second  series,  after 
six  months,  in  the  case  of  the  wine  yeast,  the  aldehydes 
had  increased  in  the  flask  with  restricted  aeration,  hut 
had  decreased  in  the  flat,  wide  flask.     In  the  case  of  the 


pineapple  yeast  the  alcohol  had  largely  disappeared  after 
six  months,  the  aldehydes  had  totally  disappeared,  and 
the  volatile  acids  liad  considerably  decreased,  particularly 
in  the  wide  flask.  In  this  case  respiratory  oxidation  had 
been  very  active  and  the  quantity  of  yeast  had  largely 
increased,  some  of  the  volatile  acid  being  consumed  and 
a  portion  being  converted  into  esters,  which  had  increased 
particularly  in  the  flask  with  restricted  aeration.  In  the 
case  of  wines,  when  the  proportion  of  aldehydes  increases 
during  ageing,  it  is  due  to  the  fixation  of  these  compounds, 
e.g.,  by  the  colouring  matters,  and  their  protection  from 
secondary  oxidation. — J.  F.  B. 

Beer';    Pasteurisation,  of .     P.  Petit.  Woch.  f.  Brau., 

1909,  26,  20—21. 

DuRrSG  pasteurisation  a  portion  of  the  carbon  dioxide 
contained  in  the  beer  is  liberated  and  not  redissolved 
on  cooling,  so  that  an  excess  pressure  within  the  bottle 
is  produced.  The  breakage  of  bottles  during  pasteurisa- 
tion averages  4 — 5  per  cent,  and  may  rise  to  8  per  cent., 
and  the  author  has  studied  the  question  of  the  pressures 
generated  during  tlie  heating.  He  finds  that  beer  expands 
approximately  2  per  cent,  during  heating  from  0°  C. 
to  66  °  C,  and  if  this  space  only  is  left  above  the  liquid 
in  a  hermetically  closed  vessel,  the  pressure  rises  to 
39  atmospheres,  but  if  only  as  little  as  0-1  per  cent, 
more  space  is  left,  only  21  atmospheres  pressure  is  attained 
and  a  further  0-2  per  cent,  space  reduces  it  to  11  atmos- 
pheres. With  an  air  space  of  2-5  per  cent,  of  its  volume 
above  the  beer,  the  pressure  only  reaches  S  atmospheres. 
The  author  considers  that  bottles  intended  for  use  in  a 
jiasteurising  ])lant  should  be  bought  under  a  guarantee 
that  they  will  stand  a  pressure  of  30  atmospheres. — R.  L.  S. 

Stout  l    Studies  on .     N.  van  Laer  and  J.  D.  Wilson. 

Woch.  fur  Brau.,   1909,  26,   6—9. 

The  authors  have  made  a  number  of  comparative  analyses 
of  stouts  and  ales  of  approximately  the  same  original 
gravities,  from  which  it  would  appear  that  those  kinds 
of  stout  which  are  most  popular  and  most  generally 
prescribed  by  physicians  are  distinguished  by  their  high 
acidity,  being  particularly  rich  in  non-volatile  acids. 
Biological  examination  showed  that  the  favourite  stouts 
were  heavily  infected  with  the  lactic  acid  bacterium, 
Siiccharobacillus  Pastorianus,  whereas  ales  were  compara- 
tively free  from  this  organism.  The  authors  suggest  that  the 
hygroscopic  nature  of  black  malt  and  its  caramelised 
condition  make  it  a  favourable  medium,  during  storage, 
for  the  development  of  this  species  of  bacterium,  the 
spores  of  which  are  not  destroyed  in  the  process  of  boiling 
tlie  wort.  The  Sacchnrohacillus  was  observed  to  occur 
most  profusely  in  tho.^e  stouts  which  were  richest  in 
assimilable  nitiogen  and  therefore  offered  favourable 
conditions  for  the  development  of  infecting  organisms. 
Owing  to  the  dark  colour  of  stout,  infections  may  be 
allowed  to  occnir  which  would  not  be  tolerated  in  the 
case  of  an  ale,  which  is  required  to  be  quite  bright,  but 
'  it  is  known  that  stouts  are  peculiarly  liable  to  instability. 
The  authors  suggest  that  the  presence  of  lactic  acid 
bacteria  in  stout  is  not  necessarily  a  fault,  and  quote 
the  recent  investigation  of  Metclmikoff  in  support  of  their 
further  suggestion  that  these  bacteria  may  he  actually 
beneficial  to  health,  and  that  their  pre.scnce  may  account 
for  the  medicinal  qualities  with  which  stout  is  popularly 
credited.  The  authors  point  out  however  that  the 
lactic  acid  bacteria  of  stout  differ  from  tho.se  of  milk, 
studied  by  Metchnikoff,  in  the  fact  that  they  soon 
die  in  presence  of  the  acid  which  tliev  have  produced. 

— ,1.  F.  B. 

Wine.'i   with  sulphide  flavour  ;      Ecstoralion  of .     G. 

Gimel.     Bull.   Assoc.   Chim.   Sucr.   et  Dist.,  1908,  26, 

478—479. 
To  remove  sulphuretted  hydrogen  from  wino,  the  author 
recommends  the  use  of  copper  turnings  (ISgrms.  per  hi.). 
The  metal,  which  may  be  contained  in  a  wicker  cage,  is 
immersed  in  the  wine  for  24  hours,  the  wine  being  stirred 
three  or  four  times  during  this  period. — L.  E. 


Starch ; 


VPolysaccharides    from 
See  XVI. 
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J'atests. 

Whtstei/still.  J.  F.  Jott,  Oiriollton,  Ky..  AssigQor  to 
J.  F.  Jctt,  I'eoria.  111.  U.S.  Vat.  908,4li.'5.  Jan.  5,  1909. 
The  apparatus  consists  of  a  chamber  surrounded  by  a 
steam  jacket  and  surmounted  by  a  distilling  column. 
A  series  of  independent  steam  coils  are  disposed  in  the 
chamber  for  the  purpose  of  goncratinK  vapour  from 
the  spent  beer,  the  ''  live  "  beer  being  introduced  into  the 
upper  part  of  the  column  .and  encountering  the  vapour 
from  the  spent  liecr  at  tlic  bottom  of  the  column.  .Means 
are  also  provided  for  c.\haustiiig  the  steam  from  the  coils 
and  for  agitating  the  spent  beer  in  the  heating  chamber. 

Diettllers'  wash  or  slop  :  Process  and  apparatus  for  con- 
centrating   .     F.  Fampc.  Halle  on  Saale,  Germany. 

F,n".  Pat.  26,581,  Doc.  2,  1907.  Under  Int.  Conv., 
Dec.  1,  1906. 

Sbb  Fr.  Pat.  384.476  of  1907  ;  this  J.,  1908,  435.— T.  F.  B. 

Cooking  maize  and  other  cereals  ;    Apparatus  and  process 

for .     F.  Pampe,  Halle  on  Saale,  Germany.     Eng. 

Pat.  26,583,  Dec.  2,  1907.  Under  Int.  Conv.,  Dec.  1, 
1906. 

See  Fr.  Pat.  385,266  of  1907  ;  this  J..  1908,  586.— T.  F.  B. 

Sugar  and  alcohol.     Fr.  Pat.  393,716.     See  XVI. 


XVIII.— FOODS  ;   SANITATION  ;   WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(.1).— FOODS. 

Gluten  in  wheat  flour  ;     Determination  of  dr;/ .      (). 

Ramn.st«dt.  Z.  angew.  Chcm.,  1909,  22,  10—18. 
The  usual  procedure  in  the  determination  of  gluten  in 
Hour  is  to  knead  the  dough  with  the  hands  under  running 
water  and  to  drv  and  weigh  the  residual  gluten.  This 
oluten  presents  considerable  dilliculty  in  drying,  owmg 
to  the  fact  that  it  tends  to  How  together  in  a  mass,  and 
then  to  form  a  hard  drv  skin  on  the  outside  which  prevents 
the  escape  of  water  from  the  inside.  In  order  to  facilitate 
the  drying.  Bremer  devised  perforated  clay  cylinders 
around"  which  the  slab  of  gluten  was  wrapped  and  thus 
kept  distended  during  drying.  These  c\  linders,  however, 
are  expensive  and  are  not  easily  cleaned.  .Another 
method  consists  in  spreading  the  gluten  in  a  thin  layer 
on  the  bottom  of  a  Petri  dish.  The  author  has  found, 
however,  that  the  best  substitute  for  the  clay  cylinders 
is  a  tinned  iron  spice-grater.  These  present  the  same 
advantages  as  the  clay  cylinders  as  regards  rapid  drying 
and  moreover  are  readily  cleaned  after  use.  Deter- 
minations showed  that  the  rate  of  drying  on  the  cylinders 
or  graters  is  somewhat  more  raiiid  than  in  Petri  dishes, 
but  the  dillerence  is  not  of  much  importance  in  view  of 
the  crude  nature  of  the  determination.  Drying  is  complete 
in  11  hours  in  an  air  oven  at  120°  C.  or  in  a  vacuum  oven 
at  110°  C,  but  the  latter  is  much  to  l>e  ])referred,  because 
the  gluten  undergoes  considerable  changes  when  heated 
in  air. — J.  F.  B. 

Flour  ■      Detection   of   bleached.     L.    Weil.     Chem.-Zeit., 

1909,  33,  29. 
Whilst  the  Griess-Ilosvay  reagent  (this  J.,  1907.  1211) 
is  capable  of  detecting  very  minute  quantities  of  nitrous 
acid,  and  will  show  the  presence  of  this  acid  in  Hours 
which  have  been  bleached  by  treatment  with  ozonised 
air,  the  author  finds  that  the  information  yielded  by 
the  test  is  not  altogether  reliable,  as  certain  unbleached 
flours  give  a  coloration  with  the  reagent.  For  instance, 
flour  from  some  Russian  wheat  gave  a  coloration  at  once  ; 
I.>a  Plata  and  Kansas  flours  reacted  after  standing  for 
5  minutes,  Swedish  Hour  after  9  minutes,  anil  German 
Hour  after  20  minutes.  These  Hours  thercfon-  contain 
normally  a  small  quantity  of  nitrous  acid  or  some  other 
substance  which  gives  rise  to  the  reaction.      The  author 


recommends  the  following  test  for  ascertaining  whether 
a  flour  has  been  bleached.  -V  quantity  of  the  Hour  is 
placed  in  a  closed  ves.sel  through  which  a  current  of 
hydrogen  sulphide  is  passed  for  one  hour  ;  the  colour 
of  the  flour  thus  treated  is  then  compared  with  that  of 
the  original  sample.  Unbleached  Hour  exhibits  no 
difference  in  colour  after  treatment  with  hydrogen  sulphide. 
but  bleached  flour  becomes  darker,  acquiring  the  original 
colour  it  possessed  before  bleaching. — W.  P.  S. 

Formaldehyde  in  mill: ;  Detection  and  determination  of . 

H.  S.  Shrewsbury  and  A.  W.  Knapp.     Analyst,  1909. 

84,  12—13. 
To  5  c.c.  of  milk  in  a  test-tube  are  added  1(1  c.c.  of  a 
freshly  prepared  mixture  of  0-1  c.c.  of  pure  nitric  acid  and 
100  c.c.  of  concentrated  hydrochloric  acid.  The  tube 
and  its  contents  iU-o  then  ])laced  in  a  water-bath  at  .i 
temperature  of  50°  C.  for  10  minutes  and  afterwanl.- 
cooled  rapidly  to  about  15°  C.  A  violet  coloration 
shows  the  presence  of  formaldehyde,  and  its  intensity 
indicates  the  amount,  which  may  bo  determined  by  com- 
parison in  the  usual  way.  In  the  case  of  milk  free  from 
formaldehyde,  the  colour  remains  unaltered.  From 
0-1  to  0-2  part  of  formaldehyde  per  million  parts  of  milU 
may  be  detected  by  means  of  the  test. — W.  P.  S. 

Cocoanut  oil ;    Detection  of  in  butler.     C.  Paal  and 

C.   Amberger.     Z.   Untersuoh.   Nahr.   Genu.ssm.,    1909, 
17,  23—51. 

A  METHOD  is  based  upon  the 
determination  of   the   amount 
of     insoluble    cadmium     sali- 
yiolded  by  the  distilled  volatili 
fatty      acids     (see     following 
abstract)    considered    in    con 
junction  with  the  other  valuer 
of  the  fat.      Irregiilarities  d\ii 
to  variations  of   manipulation 
may   be    avoided   by   carrj-ing 
out   the   distillation  in  a  cur- 
rent    of     steam     in    a    Ha-i 
like  that  shomi  in  the  ligur' 
This     apparatus     consists     of 
a     flask     holding     about     H 
litres,  and    closed   by   a   cork 
through  which  pass   the  tube, 
B     (connected     with     a     con- 
denser),   and     the     tube,    .\. 
The  distillation  vessel  consists 
of  an  upper  tube.  C,  fitted  by 
means  of  a  groimil-in  connec- 
tion   into    the   vessel,   1).  into 
which      steam     is     introduced 
from  the   large   flask   throuch 
the  tube.  E.     The  device,  i 
in  the  neck  of  the  tube,  V.  yu 
vents  particles  of  fat  or  water 
from  being  mechanically  carried  over.     In  testing  a  fat, 
2*5  grms.   aie  saponified  with    \0  grms.   of  glycerol-soda 
solution  (20  c.c.  of  50  ])er  cent,  sodium  hydroxide  solution 
diluted  to  200  c.c.  with  glycerin).     The  soap  is  dissolved 
in  60  c.c.   of  hot  freshly-boiled  water,  and  the  sohition 
cooled  to  5.i°  to  60°  C,  and  treated  with  25  c.c.  of  dilute 
sulphuric  acid  (25  c.c.  H..SO,  per  litre).     After  standing 
for  10  to  12  hours,  the  solidified  fatty  acids  are  collected 
on  a  porcelain  filt<'r-i)late  covered  with  filter  paper,  washed 
with  50  c.c.  of  cold  water  and  introduced  into  t'le  vessel,  D, 
tile  filter  funnel  being  subsequently  rinsed  with  5  c.c.  of 
1  per  cent,  sulphuric  acid  to  transfer  the  la.st  particles. 
The  vessel,  D,  is  now  connected  with  the  tube.  f.  and  the 
largo  fla.sk  charged  with  800  c.c.  of  water  and  1  grm.  of 
finely  powdered  pumice  stone.     Heat  is  applied  beneath 
a  wire  gauze  and  «o  regulated  that  200  c.c.  of  distillate 
arc  obtained   in   35   to   40   minutes.     The  distillation  is 
then  stopped,  and  the  condenser  connected  with  a  flask 
containing  absolute  alcohol,  the  distillation  of  .W  c.c.  of 
which  renmves  fatty  acids  adhering  to  the  conden.ser  tube. 
The  combined  distillates  (250  c.c.)  arc  rendered  alkaline 
with  A'/IO  potassium  hydroxide  solution,  and  the  amount 
of  volatile  acids  nearly  insoluble  in  water  determined  by 
titration  with  .V/10  sulphuric  acid.     Tlie  neutral  solution 
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is  again  rendered  alkaline  with  1  c.c.  of  N/10  potassium 
hydroxide  solution,  and  concentrated  on  the  water-bath 
to  40 — 45  c.c.  It  is  then  transferred  to  a  graduated 
cylinder,  made  up  to  50  c.c.  with  water.  neutraU.sed  with 
-V/10  sulphuric  acid,  and  treated  with  2  c.c.  of  a  20  per 
cent,  solution  of  cadmium  sulphate  (4  c.c.  in  the  case  of 
fats  containing  over  40  per  cent,  of  cocoanut  oil).  The 
precipitate  is  collected  in  a  Gooch  crucible,  washed  with 
50  c.c.  of  water,  and  dried  at  102° — 106°  C  until  constant 
in  weight.  It  consists  of  cadmium  salts  of  caprylic, 
capric,  and  lauric  acids  in  proportions  varying  with  the 
nature  of  the  fat ;  the  cadmium  salts  of  butyric  and 
caproic  acids  are  soluble  in  water.  The  cadmium  values 
(in  mgrms.)  obtained  in  this  way  ranged  from  70-0  to  90-0 
in  the  case  of  32  samples  of  pure  butter,  whilst  the  same 
samples  with  the  addition  of  10  per  cent,  of  cocoanut  oil 
gave  values  of  104-0  to  124-0.  A  sample  of  cocoanut  oil 
gave  a  cadmium  value  of  470  and  two  commercial  prepara- 
tions of  that  fat,  values  of  455  and  441  respectively. 
Feeding  experiments  showed  that  only  after  very  large 
quantities  of  cocoanut  oil-cake  had  l.een  given  to  the  cows 
did  the  cadmium  value  of  the  butter  approximate  that  of 
butter  containing  10  per  cent,  of  cocoanut  oil.  Further 
experiments  showed  that  variations  in  the  butter  fat  due 
to  the  period  of  lactation  did  not  affect  the  cadmium  value 
sufificiently  to  cause  difficulties  in  judging  the  purity. 
Low  caduiium  values  (70  to  75)  were,  as  a  rule,  obtained 
mth  the  b\itter  of  cows  at  a  late  stage  of  lactation.  Owing 
to  the  variations  in  the  cadmium  values  of  pure  butter 
fat,  the  detection  of  10  to  15  per  cent,  of  cocoanut  oil  is 
only  possible  by  considering  the  results  of  this  method  in 
conjunction  with  other  values.  So  far.  the  following 
limits  have  held  good : — Butter  may  be  regarded  as 
adulterated  with  cocoanut  oil  : — (1).  When  the  cadmium 
value  exceeds  100  and  the  .Juekenack-Pastei-nack  differ- 
ence lies  within  the  limits  of  +4-25  and  —3-5.  (2).  When 
the  cadmium  value  exceeds  110,  while  the  saponification 
value  does  not  exceed  235  or  the  Juckenack-Pasternack 
difference  exceed  —8.  (3).  When  with  a  saponification 
value  not  exceeding  235,  but  with  a  Juolcenack-Pasternack 
difference  of  more  than  —8.  the  cadmium  value  exceeds 
120.  (4).  WHien  the  cadmium  value  exceeds  130  and  the 
saponification  value  235.  (5).  Butter  -with  a  Reichert- 
Meissl  value  of  28-0  and  over  need  not,  for  practical  pur- 
poses, be  taken  into  consideration. — C.  A.  M. 

Butler  jut  and  cocoanut  oil ;     Metallic  salts  of  the  volatile 

falti/  acids  of .     C.   Paal   and   C.   Amberger.      Z. 

Untersuch.  Nahr.  Genussm.,  1909,  17,  1—22. 

On  precipitating  the  volatile  fatty  acids  of  butter  fat 
and  of  cocoanut  oil  by  means  of  salts  of  heavy  metals, 
pronounced  differences  are  obtained  in  the  amounts  of 
the  respective  precipitates,  and  these  are  especially 
noticeable  in  the  case  of  the  zinc  and  cadmium  salts. 
Thus  the  distillate  obtained  in  determining  the  Reichert- 
Meissl  value  of  cocoanut  oil  yields  from  3  to  6  times 
as  much  insoluble  zinc  salts  as  the  distillate  from  pure 
butter  fat.  A  mixture  containing  10  per  cent,  of  cocoanut 
oil  yields  almost  double  the  quantity  given  by  the  pure 
butter  fat,  whilst  a  mixture  containing  50  per  cent, 
gives  as  much  as  or  more  than  that  from  pure  cocoanut 
oil.  Thus  the  zinc  precipitates  from  the  volatile  acids 
from  5  grms.  of  six  pure  samples  of  butter  fat  weighed 
from  41  to  125  mgrms.,  whilst  the  corresponding  ])re- 
cipitates  from  two  samples  of  cocoanut  oil  weighed  110 
and  135  mgrms.  respectively.  Since  mixtures  of  two 
kinds  of  pure  butter  with  10  per  cent,  of  cocoanut  oil 
yielded  110  and  135  mgrms.  respectively  of  insoluble 
zinc  salts,  or  as  much  as  certain  pure  butters,  the  certain 
detection  of  small  quantities  of  cocoanut  oil  by  means  of 
this  value  alone  is  out  of  the  question.  Similar  results 
■were  obtained  by  precipitation  with  silver,  cadmium, 
and  barium  salts,  and  it  was  also  found  that  slight  varia- 
tions in  the  method  of  distillation  of  the  volatile  fatty 
acids  had  considerable  influence  upon  the  quantity  of 
insoluble  precipitate   subsequently  obtained. — C.  A.  M. 

flour ;    Bleached .     U.S.   Food  Inspection  Decision 

No.   100.     [T.R.] 

The   Board   of   Food   Inspection   has   given  it  as   their 

unanimous   opinion    that   flour    bleached    with  nitrogen 


peroxide  is  an  adulterated  product  under  the  Food  and 
Drugs  Act,  190e  ;  also  that  no  statement  on  the  label 
can  bring  such  bleached  flour  witliin  the  law,  and  that  such 
flour  cannot  legally  be  made  or  sold  in  tlie  District  of 
Columbia  or  in  the  Territories,  or  be  transported  or  sold 
in  interstate  commerce. 

Vegetables  greened  with  copper  salts  ;    Admission  of  

into  the  United  States.     U.S.  Food  Inspection  Decision 
No.  102.     [T.B.] 

Vegetables  greened  with  copper  salts,  but  which  do  not 
contain  an  excessive  amount  of  copper,  and  which  are 
otherwise  suitable  for  food,  will  be  allowed  entry  into  the 
United  States  until  further  notice,  if  the  label  bears  the 
statement  that  copper  sulphate  or  other  copper  salts  have 
been  used  to  colour  the  vegetables. 

"  Denaturing'''  cottonseed  oil.     Winterfeld.     .Sc-c  XII. 

Patents. 

Millc  preparation  from  cows'  milk  :  Manufacture,  of  a . 

E.  Bohlen.     Ger.  Pat.  205,0G5,  Jan.  29,  1908. 

Cows'  milk  is  diluted  with  water  and  mixed  with  a  neutral 
solution  of  pure  lactalbumin.  One  kilo,  of  sterilised 
lactalbumin  is  dissolved  in  a  sterilised  lye  containing  (iO 
grms.  of  sodium  hj'droxide,  the  excess  of  alkali  is  removed 
by  dialysis  or  neutralised  with  acid,  and  a  quantity  of  the 
solution  containing  from  3  to  0  grms.  of  lactalbumin  is 
added  to  1  litre  of  a  milk  food  prepared  in  the  usual  manner 
by  addition  of  cream,  lactose,  and  water  to  cows'  milk. 

—A.  S. 

Butter  ;  Manufacture  of .    J.  V.  M.  Risberg,  Sodertelje, 

Assignor  to  Aktiebolaget  Baltic-Separator,  Stockholm. 
U.S.  Pat.  908.887,  Jan.  5,  1909. 

See  Eng.  Pat.  8708  of  1907  ;   this  J.,  1907,  774.— T.  F.  B. 

(.B.)— SANITATION;    WATER  PURIFICATION. 

Water ;     Colorimelric    delermination    of   dissolved    oxygen 

in .     G.  B.  Frankforter,  G.  W.  Walker,  and.  A.  D. 

Wilhoit.     J.  Amer.  Chem.  Soc,  1909,  31,  35—43. 

The  method  described  depends  on  the  change  in  colour 
of  cuprous-ammonium  cliloridc  when  brought  in  contact 
with  oxygen  (see  this  -J..  1901,  1071)  and  the  autliors  have 
devised  an  apparatus  in  which  a  solution  of  the  pm-e. 
colourless  double  salt  can  be  prepared  and  kept  ready  for 
use.  This  apparatus  is  shown  in  the  accompanying 
figure ;  it  is  constructed  entirely  of  glass.  Copper 
wire  is  introduced  into  the  reservoir,  C,  the  opening 
in  the  stop-cock  being  large  enough  to  admit  the  pieces, 
and  C  is  tlien  filled  with  a  saturated  solution  of  cuprous 
chloride  in  hydrochloric  acid,  ."ifter  any  cuprie  chloride 
which  may  be  present  has  been  reduced,  the  burette.  A, 
is  filled  with  concentrated  hydrocldoric  acid.  The  tube,  F. 
serves  for  mixing  the  cuprous  chloride  with  the  ammonia 
which  is  contained  in  the  burette.  E.  tlie  Ihrec-way  tap,  D, 
allowing  the  necessary  quantities  of  the  tv.-o  solutions  to 
be  discharged.  The  reservoir,  H.  is  filk-d  witii  the  sample 
of  water,  corked,  placed  in  position,  and  connected  with 
the  apparatus  at  0  ;  the  tube.  N,  is  conn'^ctcd  with  a 
hydrogen  apparatus.  The  colorimeter  tube,  K,  is  then 
filled  with  the  water  by  opening  the  tap,  I,  and  the  three- 
way  tap,  G,  care  being  taken  tliat  all  small  bubbles  of  air 
are  removed.  The  colorimeter  tubes  hold  exactly  102  c.c. 
Two  c.c.  of  the  cuprous-ammonium  chloride  are  next 
introduced  ;  this  is  accomplished  hy  connecting  F 
(previously  filled  with  reagent)  with  JC,  opening  B  and 
cautiously  opening  D.  When  0-5  c.c.  of  the  reagent  have 
been  introduced  into  K,  B  is  closed  and  D  is  turned  so  as 
to  connect  E,  containing  ammonia,  with  K;  1*5  c.c.  of 
the  reagent  having  been  admitted  into  K,  making  2-0  c.c. 
in  all,  the  tap  is  closed.  These  operations  admit  simultane- 
ously quantities  of  cujirous  chloride  and  ammonia  to  the 
tube,  F,  so  that  the  latter  is  kept  full  of  the  reagent.  'J'he 
colorimeter  tube  now  contains  100  c.c.  of  the  water  plus 
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2  f.f.  of  reagent,  .and  after  the  tap.  I.  has  heen  cluseJ.  the 
blue  coloration  produced  i.s  compared  with  that  given  by  a 
known  quantity  of  a  standard  solution  of  cupric  chloride 
solution  contained  in  a  second  colorimeter  tube,  'K.  This 
standard  .solution  is  prepared  by  difisolving  1'13(>4  grms. 
of  pure  copi)er  in  0711/1  rer/ia.  evaporating  the  excess  of 
acid,  and  diluting  the  residual  solution  to  I  litre.  Each 
c.c.  of  the  .solution  is  equivalent  to  1  c.c.  of  oxygen  in  a 
litre  of  water  when  the  quantity  of  water  taken  for  analvsia 
is  100  c.c— W.  P.  S. 

Wood  pulp  mill  tijluentx.     Vogel.     See  XIX. 

Patents. 
Sefuee   consuming   furnaces.     W.    Fairweather,    London. 

From   Pecarie  Manufacturing  Co.,  ilinneapolis,  U.S.A. 

Eng.  Pat.  28,(i82,  Dec.  31,  1907. 
The  furnace  consists  of  a  circular  or  rectangular  com- 
bustion chamber  in  which  is  fitted  a  basket-grate  formed  of 
a  numbei  of  water-circulating  tubes ;  these  tubes  are  in 
connection  «nth  a  water  and  steam  tank  situated  around 
and  above  the  chamber.  Wet  garbage  is  filled  into  the 
basket-grate  and  is  dried  by  the  gases  and  flames  coming 
from  an  auxiliary  furnace  :  as  It  dries,  the  garbage  falls 
from  the  basket  on  to  a  grate  below,  where  it  is  consumed. 
The  gases  from  the  combustion  chamber  pass  through 
perforated  firebricks  at  the  top  of  the  chamber,  thence 
downwards  through  a  flue  containing  water  tubes  at  the 
side  of  the  chamber,  and  over  <  he  surface  of  water  contained 
in  a  tank  at  the  bottom  of  the  flue.  The  water  in  this 
tank  absorbs  much  of  the  solid  or  uneonsnmed  m.atorial 
in  the  gases.  The  latter  arc  then  eonilucted  tmder  a  ('own- 
draught  furnace  and  into  a  combustion  chamber  in  which 
are  walls  reacl-.ing  almost  to  the  top  and  bottem.  respec- 
tively. On  leaving  this  chamber,  tlic  gases  pass  through 
a  sheet  of  falling  water  before  escaping  into  a  chimney. 
(See  also  Eng.  Pat.  18,015  of  1905 ;   this  J.,  lOOf.,  492.) 

— W.  P.  .S. 
(O— DI.«;iXFECTANT.S. 
Patent. 
Aniixeplic    and    nllier    purpose.');     Compofilion    for    . 

H.    S.    Blackmore.    .Mount    Vernon,    N.Y.     U.S.    Pat. 

909.527.  .Ian.  12,  liK)9. 
Claim  is  made  for  a  new  anhydrous  comp<>sition  of  matter 
consisting    of    formaldehyde    and    an    inert,     unctuous, 
water-repellent   vehicle,   e.g.,  "  a  fixed  aliphatic  oxy-acid 
ester." — A.  S. 


XIX.— PAPER,     PASTEBOARD,     &c. 

Wood   pulp    mill.i ;     Effluenls   from   .     J.    H.    Vogel. 

Z.  angew.  Chcm.,  1909,  22,  49—55. 

The  pollution  of  rivers  by  the  effluents  from  sulphite 
wood  pulp  mills  may  be  tlirect,  e.g.,  by  fibres,  dissolved 
organic  matters,  and  sulphurous  acid,  or  indirect,  '•.g..  by 
the  growth  and  subsequent  putrefaction  of  fungi  and  alga>. 
Of  the  first  chuss  of  polluting  substances,  the  cellulose 
fibres  are  the  most  objectionable  and  the  most  easily 
remove<l.  These  fibres  collect  and  precipitate  impurities 
from  sewage  effluents  and  eflluents  of  other  factories. 
and  are  deposited  in  the  form  of  a  putrefying  nuul  at  the 
bottom  of  the  river.  In  cases  of  damage  duo  to  pollution. 
e.g.,  fish  poisoning  or  damage  to  crops  after  Hoods,  tlu' 
ease  with  which  the  fibres  are  idcntifii-d  causes  the  respon- 
sibility to  be  thrown  on  the  pulp  mill,  even  though  the 
fibres  are  harmless  in  themselves  and  constitute  only  a  sniall 
proportion  of  the  mud.  The  cost  of  rcnu)ving  the  fibrc.- 
from  the  cffliu-nt  is  largely  counterhalanicd  by  the  vahu' 
of  the  recovere<l  product,  so  that  all  mills  should  aim  at 
discharging  an  cfHuent  containing  not  more  than  40 — 6<i 
ragrms.  of  suspended  fibres  per  litre,  according  to  the 
size  of  the  river,  'nie  waste  liquors  themselves,  if  dilute<l 
100  times,  are  perfeitly  harmless  to  fish  and  to  vegetation, 
thus  no  direct  damage  is  likely  to  ensue  from  their  (iresence 
in  the  river.  Hut  the  indirect  nuisance  caused  by  the 
growth  and  i)Utrefaetion  of  fungi  may  assume  very  grave 
))roportions  in  a  slow-flowing  river.  The  wa.ste  liquors 
at  their  original  concentration  are  absolutely  non- 
putrescible  ;  tlu'  growths  are  developed  by  the  continuous 
feeding  of  the  lyes  into  the  channel  in  a  highlv  dilute 
form.  .A  mill  prodiuing  40  tons  of  cellulose  (K-r  day 
will  discharge  about  3tX)  cub.  m.  of  original  lye  and 
780  cub.  m.  of  wasli-«-aters.  The  lye  will  very  rarely 
contain  4  grms.  of  free  suliihur  dioxide  per  litre,  and  this 
will  be  largely  neutralised  by  the  basic  constituents  of 
the  wash-waters.  The  best  methoil  of  preventing  growths 
is  to  adopt  the  system  of  periodical  discharges  of  large 
quantities  of  lye  instead  of  the  continuous  discharge  of 
small  quantities.  The  lyes  and  washings  should  be 
collectecl  in  a  reservoir,  freetl  from  fibres,  and  disehargetl 
once  or  twice  every  24  hours  at  such  a  rate  that  the  total 
dilution  of  the  original  lye  amounts  to  100  times.  The 
time  of  discharge  might  be  about  40  minutes,  but  everv 
case  requires  partiodar  consideration :  much  depends 
also  on  the  degree  of  pollution  by  ]iutrescible  and  de- 
oxidising effluents  from  other  sources.  Tlu"  author  is 
opposed  to  the  regulation  requiring  the  neutralisation 
of  the  effluents  by  lime.  A  neutral  or  alkaline  condition 
of  the  lyes  greatly  favours  the  growth  of  fungi.  It  would 
.seem  that  the  apparently  "  free  "  sulphurous  acid  in  these 
lyes  is  probably  in  loose  combination  with  the  sugars, 
and  is  far  less  poisonous  to  fish  than  pure  sulpluirous 
acid  .Ml  that  is  necessary  is  to  ensure  that  the  "free" 
sulphurous  acid  does  not  amount  to  more  than  1  grm. 
per  litre  of  effluent ;  the  basic  matters  in  the  river  water 
will  then  do  all  that  is  necessary.  In  the  case  of  verv 
small  water-courses,  if  the  pcrio<Iical  discharge  of  the 
effluent  be  adopted,  it  may  be  necessary  to  dilute  the 
lyes  in  the  reservoir  before  discharging.— J.  F.  B. 

Swedish  paper  pulp  in  the  United  Stales  :     Extra  duly  on 

.      Papier-Zeit.,  1909,  34,  2.     [T.R.] 

.AccoKDrso  to  the  Vnite<i  States  tariff,  the  customs 
officials  can  a-ssess  on  an  increased  scab'  any  cotxis  on 
which,  or  on  the  nmterials  used  in  the  manufacture  of 
which,  the  exporting  country  levies  an  export  duty.  It 
has  only  just  come  to  the  knowledge  of  the  officials  that, 
according  to  a  decree  of  the  Swedish  (iovernmcnt.  which 
came  into  operation  in  1SMI5.  wood,  mechanical  wood 
pulp  and  cellulose.  exporte<l  from  certain  districts  of 
Swe<len.  are  subject  to  an  export  iluty.  This  tax  is  levied 
in  order  to  eovi'r  the  expens<*s  of  the  Government  super- 
vision of  the  forests,  and  it  amounts  to  0-0(5  to  l-32d. 
per  cub.  metre  of  woixl.  fl-59d.  per  ton  of  dry  celluloso 
pulp,  and  3-96d.  per  ton  of  dry  mechanical  pulp.  The 
export  duty  on  moist  pulp  is  one-half  that  on  dry  pulp. 
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The  U.S.  Customs  have  now  decided  to  charge  an  extra 
duty  of  13i  cents  per  ton  (2,240  lb.)  on  Swedish  pulps, 
over  and  above  the  tariff  duty. — J.  F.  B. 

Paper ;    Rdaiioiis  between  moisture-content  and  strength  of 
.     L.  Friedrich.     Papierfabrikant.  19O0.  7,  7— S. 

It  is  well  known  that  the  mechanical  ])roperties  of  paper 
are  intluenced  by  the  percentage  of  hygroscopic  moisture 
present  in  the  paper  at  the  time  of  testing.  With  increased 
percentage  of  moi.sture,  there  is  a  decrease  in  tensile 
strength  and,  up  to  a  limit,  an  increase  in  the  extensibility 
and  in  the  resistance  to  creasing  and  rubbing.  In 
recognition  of  this  variation  it  is  customary,  when  great 
accuracy  is  desired,  to  allow  the  paper  to  remain  tor  a 
few  hours  in  an  atmosiihere  artificially  maintained  at  a 
humidity  of  6.5  per  cent.,  before  testing.  The  author's 
investigations  have  shown  that  when  paper  had  been  stored 
in  an  atmosphere  of  40  per  cent,  humidity  (a  condition 
by  no  means  rare  in  dry  rooms),  and  was  then  transferred 
to  the  standard  atmosphere  for  testing.  '2  hours  in  this 
latter  atmosphere  were  not  sufficient  for  the  establishment 
of  a  new  equilibrium.  Tlie  time  required  for  the  complete 
conditioning  of  the  paper  varied  with  its  natiu-e,  being 
least  in  the  case  of  ordinary  "  news  "  paper.  With  papers 
of  better  quality  it  was  necessary  to  leave  the  papers  in 
the  standard  atmosphere  for  at  least  si.x;  hours  before 
results  comparable  with  those  obtained  after  24  hours' 
exposure  were  obtained.  For  instance,  with  a  normal 
paper  of  the  class  2a,  transferred  from  an  atmosphere  of 
40  percent,  humidity  to  one  of  65  per  cent.,  the  hygroscopic 
moisture  rose  from  6-3  per  cent,  after  2  hours'  exposure 
to  6-7  per  cent,  after  6  hours.  Coincident  with  this 
change  in  the  moisture-content  of  the  paper,  the  "  breaking 
length  "  fell  from  5215  to  5030  in.,  the  "  elongation  "  rose 
from  3-80  per  cent,  to  4-05  per  cent.,  and  the  resistance 
number  on  Schopper's  creasing  machine  rose  from  213  to 
224.  These  variations  are  far  from  being  negligible, 
and  the  time  required  to  establish  equilibrium  would  of 
course  be  very  much  gieater  if  the  paper  were  originally 
in  a  drier  condition  than  that  corresponding  with  an 
atmosphere  of  40  per  cent,  humidity. — J.  F.  B. 

Patent. 

Cellulose  solutions  ;    Process  for  the   production    of . 

E.  Crumiere,  Paris.     U.S.  Pat.  908,754,  Jan.  5,  1909. 
See  Fr.  Pat.  361,048  of  1905  ;  this  J.,  1906,  691.— T.  F.  B. 
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Alkaloids  in  coca  leaixs  ,;  Determination  of .     A.  W.  K.. 

de  Jong.      Rec.  trav.  chim.  Pays-Bas,  1908,  27,  419— 
421. 

The  author  prefers  the  following  method  for  estimating 
the  alkaloids  in  coca  leaves  instead  of  the  Keller-De  Jong 
process.  12*5  grnis.  of  finely  powdered  leaves  are  mixed 
with  5  c.c.  of  25  per  cent,  ammonia  and  the  mixture 
extracted  in  a  Soxhlet  apparatus  with  light  petroleum 
for  10  to  15  hours.  After  transferring  the  extract  to  a 
stoppered  funnel  and  wa.shing  out  the  flask  with  light 
petroleum,  the  leaves  are  extracted  again  for  3  hours 
and  the  light  petroleum  tested  by  shaking  it  with  2  or  3 
c.c.  of  dilute  hydrochloric  acid  :  the  acid  .should  not 
give  a  turbidity  with  ammonia.  The  alkaloid  extract  is 
now  shaken  with  50  c.c.  and  then  with  25  c.c.  of  dilute 
{0'5  per  cent.)  hydrochloric  acid.  When  an  emulsion  is 
formed,  this  is  transferred  to  a  flask  and  the  liquids 
separated  by  a  current  of  air.  The  acid  solution  is  then 
filtered  through  a  small  filter  previously  washed  twice 
with  water.  The  filtrate  is  shaken  once  with  ether 
(which  is  set  aside)  and  rendered  alkaline  with  ammonia. 
It  is  then  shaken  first  mth  50  and  then  with  25  c.c.  of 
ether,  the  ethereal  solution  allowed  to  stand  for  a  few 
minutes,  transferred  to  a  tared  flask  (care  being  taken  not 
to  pour  in  any  drops  of  water),  the  flask  washed  twice 
with  a  few  c.c.  of  ether,  which  are  added  to  the  bulk, 
the  solution  evaporated,  and  the  flask  heated  several  times 


in  boiling  water  ;  after  each  heating  a  current  of  air  is 
passed  through.  The  flask  is  finally  dried  in  a  desiccator 
and  weighed. — J.  C.  C. 

Quinine  sulphate  :  [Official  description  of ].    L.  Vaudin. 

J.  Pharm.  Chim.,  1909,  29,  60—61. 
AccoRDrsG  to  the  French  Codex  of  1884,  quiuine  sulphate 
was  tested  by  means  of  ammonia,  a  method  which  allowed 
the  presence  of  as  much  as  5  per  cent,  of  the  salts  of 
quinidine  and  cmchonidine.  The  Pharmacopcea  of  1908 
has  introduced  tests  which  are  only  satisfied  bv  pure 
quinine  sulphate.  Pure  quinine  sulphate  .satisfying  these 
conditions  will  cost  about  45  per  cent,  more  than  that 
jiroduced  in  accordance  with  the  former  requirements. 
The  author  suggests  that  less  stringent  tests  should  be 
introduced  to  prevent  inconvenience  owing  to  the  increased 
cost  of  pure  quinine  sulphate.  The  new  Pharmacopcea 
comes  into  force  on  May  15th  next. — F.   Shdn. 

Amapa  milk  ';  Preliminary  note  on  the  composition  of . 

A.   Rathje.     Arch.   Pharm.,    1909.   247,    49—53. 

Ajt-4P-i  milk  is  used  in  the  Amazon  region  as  a  remedy 
for  consumption.  It  is  the  latex  of  one  of  the  Apocynace'a 
indigenous  to  Brazil,  possibly  a  species  of  the  genus 
Hancornia.  The  following  substances  were  found  to  be 
present  in  the  milk  ;  plant  acids,  gelatinous  substances  ; 
sugars  ;  esters  of  tannic  acids  ;  water  :  esters  of  formic, 
acetic,  propionic,  and  butyric  acids  ;  fatty  acids  melting 
at  53'— 54=-  C,  63"- 64°  C,  69°— 70°  C,  78°— 79°  C.  : 
phvtosterol  ;  and  hvdrocarbons  of  the  melting  points, 
120°— 121°  C,  196°— 197°  C,  200°— 201°  C,  and  201°— 
205°  C.  The  milk  has  the  sp.  gr.  1-0304,  a  sour  taste,, 
and  an  acid  reaction. — F.  Shdn. 

Tolu  balsam  ';    Detection  of  rosin  in .     E.  Perrot  and 

A.  Goris.     Bull.  Sci.  pharm.,  1908,  636.     Apoth.-Zeit., 
1909,  24.  9. 

Five  grms.  of  Tolu  balsam  are  shaken  with  30  c.c.  of 
carbon  bisulphide  in  the  cold,  or  with  gentle  warming. 
The  solvent  is  decanted  and  evaporated ;  the  residue 
is  treated  with  10  c.c.  of  light  petroleum  spirit,  filtered, 
and  shaken  with  a  1  per  1000  solution  of  copper  acetate. 
The  presence  of  rosin  is  indicated  by  the  appearance 
of  a  green  colour.  Two  jier  cent,  of  rosin,  or  less,  may  be 
detected  thus.  The  test  is  not  applicable  to  Peruvian 
balsam,  for  the  pure  drug  gives  a  green  colour  under  these 
conditions. — J.  O.  B. 

Lemon  oil :    Determination  of  aldehydes  in .      A.  H. 

Bennett.     Analyst,  1909,  34,  14—17. 

The  method  described  is  a  slight  modification  of  that 
proposed  by  Walther  (this  J.,  1899,  1161);  in  order 
to  overcome  the  objection  that  the  carbon  dioxide  evolved 
carries  off  hydro.xylamine,  the  author,  instead  of  using 
sodium  bicarbonate,  adds  to  the  solution  of  the  hydro- 
chloride a  quantity  of  an  alcoholic  solution  of  potassium 
hydroxide  sufficient  to  liberate  an  amount  of  hydroxyl- 
amine  in  excess  of  that  reqiiired  to  combine  with  the 
citral  present,  but  not  sufficient  to  completeh'  neutralise 
the  acid  of  the  hydrochloride.  Such  a  partially  neutralised 
solution  can  be  boiled  under  a  reflux  condenser  without 
any  loss  of  the  base  taking  place.  The  details  of  the 
process  are  : — Twenty  c.c.  of  lemon  oil  are  mixed  with 
20  c.c.  of  X/o  solution  of  hydroxylamino  (in  80  per  cent, 
alcohol)  and  to  the  mixture  are  added  about  8  c.c.  of  N/j 
alcoholic  solution  of  potassium  hydroxide  and  20  c.c.  of 
alcohol.  The  mixture  is  boiled  midcr  a  reflux  condenser 
for  30  minutes,  then  allowed  to  cool,  the  condenser  is 
washed,  and  the  contents  of  the  fla.sk  arc  diluted  with 
2,50  c.c.  of  water.  The  solution  is  next  made  neutral 
to  phenolphthalcin,  and  finally  titrated  with  A'/2  sulphuric 
acid,  using  methyl  orange  as  indicator.  The  number  of 
c.c.  of  acid  required,  subtracted  from  the  number  used 
in  a  blank  experiment  in  which  no  lemon  oil  is  present, 
represents  the  amount  of  hydroxylamino  which  has 
combined  with  the  citral,  and  multiplied  by  0-076  gives 
the  weight  of  citral.  It  is  recommended  that  drops  of 
an  aqueous  solution  of  methyl  orange  placed  on  a  white 
plate  be  used  in  the  titration. — W.  P.  S. 
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Lemon  oil  ,•  [Adulterated ].     E.  J.  Panr.    Chem.  and 

Drugg..  1909,  74,  121. 
The  author  states  that  since  the  cnrthquako  in  Sicily, 
:v  great  deal  of  grossly  adulterated  lemon  oil  has  appeared 
on  the  market.  He  gives  particulars  of  various  sam])le8 
adulterated  with  petroleum,  castor  oil,  and  oil  of  tur- 
pentine, and  of  others  diluted  with  lemon  oil  terpencs  ; 
these  latter  wore  possibly  so-called  "  super-oil." — A.  S. 

Eucalyptus  globulus  oil ;      South  African   .      E.    F. 

Harrison.     Pharm.  J.,  l'.K)9,  82,  4. 

.■\  SPSC'IMEN  of  Eucah/ptus  globulus  oil  from  the  Transvaal 
had  the  following  characters : — Sp.  gr.  0-9227  at 
15°  C;  [alD=  H-S'SS' ;  cineol  content,  83-7  per  cent. 
by  the  phosphoric  acid  method  :  no  phellandrene  was 
present.     The  oil  is  of  good  uualitv  for  meilicinal  use. 

"  — J.  O.  B. 

Atoxyl  [sodium   p-aminophcni/larsinate]  ;      Distinguishing 

/rom  arsacetin  [sodium  p-acclaminophcni/larsinale]. 

A.  Labat.  Bull.  Soc.  Pharm.  Bord.,  1908,  289.  Pharm. 
J.,  1909,  82,  GO. 
The  chief  advantages  of  arsacetin  over  ato.xyl  are  that 
it  may  be  sterilised  in  an  autoclave  at  130°  C.  without 
decomposition,  and  that  it  is  less  toxic.  It  may  bo 
■distinguished  from  ato.xyl  by  a  number  of  reactions, 
among  which  arc  the  following: — Ten  per  cent,  aqueous 
solutions  are  used.  On  mixing  a  drop  of  the  atoxyl 
solution  on  an  object  glass  with  a  drop  of  a  1  per  cent, 
solution  of  cobalt  nitrate,  nickel  chloride,  manganese 
sulphate,  or  magnesium  sulphate,  there  is  obtained  a 
crop  of  small  crystals,  sometimes  resembling  those  of 
ammonio-magnesium  phosphate.  In  the  case  of  man- 
ganese sulphate,  a  small  part  of  the  preci)>itato  is  amor- 
phous, but  all  the  rest  is  crystalline.  Arsacetin,  on  the 
lontrary,  gives  an  amorphous  precipitate  with  cobalt 
nitrate  ancf  manganese  s\ilphate,  but  none  at  all  with  the 
other  reagents.  On  mixing  1  c.c.  of  95  per  cent,  alcohol 
and  two  Uiops  of  atoxyl  solution,  a  crystalline  jirecipitate 
is  formed,  but  none  with  arsacetin.  On  mixing  1  c.e. 
of  the  atoxyl  solution  with  1  c.e.  of  5  per  cent,  sulphuric 
acid,  there  is  formed  a  very  slight  crystalline  deposit  ; 
with  a  solution  of  half  the  strength  there  is  no  reaction. 
.■Vrsacetin,  under  these  conditions,  gives  a  precipitate 
so  dense  that  a  magma  is  produced.  In  both  cases  the 
crystals  are  in  the  form  of  hexagonal  tables.  On  adding 
bromine  water,  dro])  by  drop,  to  1  c.c.  of  the  atoxyl 
solution,  there  is  formed  an  amorphous  precipitate  sur- 
mounting a  pale  yellow  liciiiid.  With  ar.sacetin  the  pre- 
lipitate  formed  is  deposited  in  tufts  of  line  needles, 
easily  observed  under  slight  magnilication.  When  0-20  grm. 
of  ar.sacotin  is  heated  with  10  c.e.  of  a  mixture  of  equal 
parts  of  alcohol  and  sidphuric  acid,  the  odour  of  ethyl 
acetate  is  given  off  ;    atoxyl  gives  no  such  odour. 

Salicylic  acid  ■;     Seduction  of ,  to  salicylic  aldehyde. 

H.  WeU.  Bor.,  1908,  41.  4147—4148. 
In  presence  of  excess  of  boric  acid,  sodium  amalgam  is 
■  apable  of  reducing  sodium  salicylate  to  salicylic  aldehyde  ; 
15  grms.  of  salicylic  acid  neutralised  by  .')-5  grms.  of 
sodium  hydroxideare  diluted  to  I  litre  with  hot  water, 
18  grms.  of  ;)-toluidine  dissolved  in  it,  and  the  whole  is 
cooled  with  constant  stirring.  Then  15  grms.  of  boric 
acid  are  added,  and,  gradually.  330 — 430  grms.  of  2  per 
cent,  sodium  amalgam.  During  this  addition,  the  liquid 
must  be  constantly  stirred,  and  boric  acid  added  so  as 
to  keep  the  solution  always  slightly  acid  (about  120  grms. 
in  all).  The  suspenilcd  aldehyde-toluidine  is  liltered  off, 
acidified,  and  distilled  in  steam,  when  the  aldehyde 
passes  over  and  toluidine  salt  remains. — J.  T.  U. 

Benzoic  and  salicylic  acids  ;•  Electroli/tic  reduction  of  — — , 
to  aldehydes.  C.  Mcttler.  Ber.,  1908,  41,  4148—4150. 
The  reduction  by  sodium  amalgam  discovered  by  Weil 
(see  preceding  abstract)  can  be  modified  so  as  to  make  use 
of  the  electrolysis  of  a  sodium  salt.  A  solution  of  sodium 
sulphate  is  in  the  first  instance  electrolysed  with  a  mercury 
cathode  so  that  the  electrolysis  of  the  sodium  salicylate 
may  be  started  with  a  sodium  amalgam  electrode ; 
the  solution  of  sodium  salicylate  and  boric  acid  is  then 


placed  in  the  cell,  with  a  quantity  of  benzene,  and  electro- 
lysis begun  with  constant  mechanical  agitation.  As  the 
aldehyde  is  formed,  it  dissolves  in  the  benzene  ;  and  at 
the  end  of  the  operation  the  benzene  and  aldehyde  are 
distilled  over  in  steam,  and  afterwards  seimratcd.  Many 
substituted  benzoic  acids  can  be  reduced  in  this  manner. 

—J.  T.  D. 

Methi/laniline  and  dimethylaniline  ;     Recognition  of  

in  the  presence  of  each  other.  H.  Emde.  Arch.  Pharm., 
1909.  247,  77—79. 
The  platinum  salts  can  lie  used  to  distinguish  between 
methylaniline  and  dimethylaniline  in  the  presence  of 
each  other.  Methylaniline  platinic  clUoride,  ( BHCljol'tC^. 
forms  short  orange-coloured  crystals,  which  decompose 
iit  199°  C,  and  can  be  crystallised  from  hot  water  con- 
taining hydrochloric  acid.  Dimethylaniline  platinic 
chloride,  (HHCOol'tCLi,  is  produced  by  dissolving  the 
base  in  strong  hydrochloric  acid,  and  adding  the  solution 
to  10  per  cent,  platinum  chloride  solution.  The  orange- 
yellow  precipitate  is  liltered  off  in  the  cold  and  reervstal- 
Used  from  alcohol  containing  hydrogen  chloride.  It  then 
forms  orange-red  needles,  decomiiosing  at  1 73°  C.  If  a 
mixture  of  the  bases  is  suspected,  a  small  portion  dissolved 
in  acid  is  added  to  a  platinum  chloride  solution,  and  the 
platinum  double  salts  separated  by  crystallising  from 
alcohol.  If  methylaniline  only  is  to  be  looked  for,  the 
mixture  can  be  crystallised  from  water.  The  presence 
of  5  per  cent,  of  methylaniline  in  dimethylaniline  can  be 
recognised  in  this  way. — F.  Sniiy. 

Iodoform  :    Actioti  of on  silver  fluoride  and  chloride. 

O.  de  Coninck.     Bull.  Soc.  Chim.,   1909,  5,  62—63. 

By  the  action  of  silver  cliloridc,  in  the  presence  of  water 
at  94°  C.  iodoform  is  converted  into  chloroform,  and 
silver  iodide  is  formed.  With  silver  fluoride,  however, 
the  reaction  may  be  represented  by  the  equation, 

3  AgF  +  CHI3  +  H„0  =  CO  -f  3HF  +  3  Agl, 

the  evolved  gas  generally  containing  also  a  little  carbon 
dioxide. — F.  Sodn. 

Benzoic  acid  into  salicylic  acid.     Bargellini  and  Inghilleri. 
See  XI A. 

Patents. 

Dihalogen-accI yl  chloride,  dihalogen-acttic  acid,  and  deriva- 
tives thereof  ;    Manufacture  of .     H.  K.Tompkins, 

and  The  Clavton  Aniline  Co.,  Ltd.,  Manchester.     Eng. 
Pat.  5404,  Jiareh  10,  1908. 

The  tctra-halogen  compounds  obtained  by  treating 
dichlorovinyl  ether.  CHCl :  CCl.tlCoHj.  with  "chlorine  or 
bromine,  are  decomposed  into  ethyl  chloride  or  bromide 
and  dihalogcnacetyl  chlorides,  by  heating.  The  latter 
react  slowly  with  water  forming  the  corresimnding 
dihalogen -acetic  acids ;  with  aniinonia,  dihalogciuited 
acctamides  are  formed,  and  with  aniline  the  anilidcs  of 
the  acids  :  with  alcohol  they  yield  ethyl  dihalogen  acetic 
esters.— T.  F.  B. 

Formic  acid ';      Manufacture  of  .     Soc.   Anon,   des 

6ta.bli8sements   Evcken   et  Lerov.     Fr.    Pat.   393,526. 
May  21,  1908. 

SODTOM  formate,  alone,  or  in  the  presence  of  formic  or 
acetic  acid,  is  distilled  with  oxalic  acid,  the  resulting 
sodium  oxalate  is  converted  into  caustic  soda  and  calcium 
oxalate  by  means  of  lime,  and  oxalic  acitl  is  recovered 
from  its  calcium  salt  by  means  of  sulphuric  acid,  the 
object  being  to  recover  the  oxalic  acid  used,  and  also 
the  soda  (as  sodium  hydroxide)  whilst  formic  acid  is  distilled 
off  and  condensed  in  the  usual  way. — O.  R. 

Purine  derivatives;       Process    for    producing    new    . 

Farbcnfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Cat.  393.5ft4. 
Aug.  12.  1908.    I'nder  Int.  Conv.,  Feb.  22  and  26.  1908. 

By  treating  4.5-diaminopyrimidinc8  with  halogen  deriva- 
tives of  organic  acids,  water  is  eliminated  between  the 
acid  and  the  Shydroxy  group:  the  halogenacylamino- 
aminopyrimidines    thus    formed     react    with    ammonia. 
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the  halogen  group  being  replaced  by  an  amino-group  ; 
by  treating  these  compounds  with  condensing  agents 
{e.g.,  alkali  hydro .xides),  water  is  eliminated  and  purine 
derivatives  are  obtained.  Thus,  from  monochloracetic 
acid  and  1.3-dimethyl-2.6-dio.xy-4.5-diaminop.\-rimidine, 
the  amino  compound  and  its  conversion  into  the  purine 
derivative  are  as  follows  : — 

(CH3)N  .  CO  .  C.NH.CO.CHo.NHa 

I  II  '         = 

0C.(CH3)N.C.]SrH2 

(CH3)N  .  CO  .  C.NH. 

I  II         >C.CHo.NH,+H,0 

0C.(CH3)N.C— N<^ 

— T.  F.  B. 

Mercury    salt    .solutions ':     Preparation    of    stable . 

A.  Busch.     Ger.  Pat.  204,932,  Nov.  23,  1907.     Addition 
to  Ger.  Pat.  187.697. 

CoMPOtTNDS  of  mercuric  salts  with  hexamethylenetetr- 
amine  are  obtained  in  stable  solution  by  dissolving  the 
double  salt  in  excess  of  soap  solution,  with  addition  of 
sufficient  albumose  to  prevent  precipitation  of  the  mercury 
by  the  usual  reagents.  A  solution  con'esponding  to  a 
1  per  cent,  mercuric  chloride  solution  is  obtained  by  mixing 
l'26grms.  of  hexamethylenetetramine-dimercuric  chloride 
with  an  equal  weight  of  albumose,  and  stirring  the  mixture 
into  97-5  c.c.  of  a  5  per  cent,  soap  solution  until  solution 
is  complete. — T.  F.  B. 

Gallic  acid  snlt^  ;  Preparation  of  dry,  .stable .      Knoll 

und  Co.     Ger.  Pat.  204,959,  Feb.  6,  1908. 

SoiiUTioNs  of  gallates  extracted  from  fresh  galls,  and 
purified  in  the  known  mamier  and  extracted  with  chloro- 
form, are  mixed  with  gum  tragacanth  ;  they  can  then  be 
evaporated  to  dryness  at  temperatures  below  55"  C.  Tlie 
resulting  preparations  are  nearly  colourless,  and  insoluble 
in  ether  and  chloroform  ;  alcohol  extracts  the  gallate, 
leaving  the  tragacanth  undissolved. — T.  F.  B. 

Campliene   free  from    chlorine  ;     Process   for    preparing 

solid  .     A.   Roesler.     Ger.   Pat.   205,295,   Jan.   2(3, 

1908. 

The  halogen  acid  is  said  to  be  cpiantitatively  removed 
from  pinene  hydrohalides  by  heating  for  24  hours  under 
pressure  with  a  meta-  or  pyroborate,  silicate,  phosphate, 
or  arsenate,  in  aqueous  solution  ;  the  camphene  is  isolated 
by  distillation  with  steam.  10  kilos,  of  solid  pinene  hydro- 
chloride, 13-8  kilos,  of  crystallised  borax,  and  15  litres  of 
water  are  heated  for  24  hours  in  an  autoclave,  at  220'  0. 
The  camphene  obtained  (yield  97  per  cent,  of  theory)  is 
free  from  chlorine  and  boils  below  100°  C. — T.  F.  B. 

Sodium-amino  compounds,  alone  or  mixed  with  potassium- 

amino  compounds ;    Process    for  preparing from 

primary  or  secondary  aromatic  amines.     Easier  Chem. 
Fabrik.     Ger.  Pat.  205,493,  April  7,  1906. 

Compounds  of  sodium  with  aromatic  amines  are  readily 
obtained  by  the  action  of  the  metal  on  the  amine  in 
presence  of  sodium  or  potassium  hydroxide  ;  if  potassium 
hydroxide  is  used,  a  mixture  of  the  sodium  and  potassium 
compounds  is  formed.  For  example,  50  grms.  of  dry 
potassium  hydroxide  are  heated  in  an  iron  vessel  to  200°  C, 
11-5  grms.  of  sodium  are  slowly  added,  and  47-5  grms.  of 
aniline  are  then  gradually  added,  imdcr  a  reflux  condenser. 
The  product  is  a  reddish-brown,  crystalline  mass. 

— T.  F.  B. 

Sodium  glyceryl  phosphate  ;    Process  for  the  preparation  of 

.     J.   A.   Wulfing.     Ger.   Pat.   205,579,   April   30, 

1908. 

Sodium  metaphosphate  or  a  mixture  of  disodium  phos- 
phate and  metaphosphoric  acid  is  heated  with  excess  of 
glycerin  in  vacuo  to  120' — 210'  C,  and  the  resvlting 
monosodium  glycerylphosphate  is  converted  into  the 
disodium  compound  in  the  usual  manner. — A.  S. 


Hydrazoic  acid  ;  Process  for  the  preparalicn  of  .     R. 

Stolle.     Ger.  Pat.  205,683,  March  10,  1908. 

By  treating  hydrazine  hydrate  or  salts  of  hydrazine 
with  nitrous  acid  esters,  or  with  nitrous  acid  and 
alcohols,  in  alkaUne  solution,  good  jrields  of  hydrazoic 
acid  are  obtained.  Example. — I  kilo,  of  hydrazine 
hydrate  is  boiled  for  24  hours  with  4  kilos,  of 
amyll  nitrite  and  a  solution  of  3  kilos,  of  potas- 
sium hydroxide  in  15  kilos,  of  alcohol.  The  alcohol  is 
then  distilled  off,  amyl  alcohol  removed  by  distillation 
with  steam,  and  the  residue  diluted  with  water  to  10  litres 
and  boiled  for  3  hours  after  addition  of  2-5  kilos,  of 
ammonium  sulphate.  After  cooling,  1  kilo,  of  sulphuric- 
acid  is  addetl.  and  the  hydrazoic  acid  recovered  from  the 
solution  by  distillation.  A  yield  of  70 — 80  per  cent,  of 
the  theoretical  quantity  of  hydrazoic  acid  is  obtained. 

Cascara  sagrada  bark  ;  Process  for  the  preparation  of  n 
dear  extract,  soluble  in  water,  not  containing  zinc,    and 

free  from  bitterness,  from .      M.   Penschuck.      Ger. 

Pat.  200,467,  Oct.  10,  1907. 

The  powdered  bark  or  its  concentrated  aqueous  extract  is 
heated  with  zinc  oxide  and  water,  filtered,  and  the  filtrate 
evaporated  in  a  vacuum.  If  any  zinc  sulphate  is  formetV 
in  the  treatment  with  zinc  oxide,  this  is  removed  by  means 
of  a  small  quantity  of  alkali  carbonate. — A.  S. 

Camphor;     Process   for    the    manufacture    of Dr. 

Schmitz   und   Co..    Dusseldorf.    Germanv.     Eng.    Pat. 

3750,    Feb.    19.    1908.     Under    Int.    Conv.,   March    12. 

1907. 
See  Fr.  Pat.  387,053  of  1908  ;  this  J.,  1908,  832.— T.  F.  B. 

Santalol  ether.  J.  Callsen,  Assignor  to  Farbenfabr.  vorm- 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
909,54i,  Jan.  12,  1909. 

See  Ger.  Pat.  202,352  of  1907  ;  this  J.,  1908, 1 177.— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Patents. 

Screens  with   polychrome  divisions  for  the  photography  of 

colours ;    Process  for  obtaining .       J.    11.    Borrel. 

Fr.  Pat.  393,557,  Oct.  29,  1907. 
A  GEL.1TIN  film  is  sensitised  by  means  of  a  bichromate  or 
other  substance  which  is  converted,  by  the  action  of  light, 
into  a  morc'ant  for  the  dyestuffs  to  be  used  for  colouring 
the  screen,  whilst,  at  the  same  time,  the  imaltered  sensi- 
tiser  acts  as  a  resist  for  the  dyestuff.  One-third  of  the 
sensitised  film  is  exposed  to  light,  washed,  and  dyed  witli 
the  first  colour  ;  it  is  then  again  sensitised  and  the  process 
repeated  with  the  second  and  third  colours,  the  resulting 
screen  being  thus  composed  of  a  series  of  small  areas  in 
the  three  colours. — T.  F.  B. 

Paper  or  similar  substance  ;    Process  of  glazing for 

iise  as  a  temporary  support  for  photographic  and  cine- 
matograph films  during  the  manufacture  of  the  loiter. 
L.  L.  T.  Labbe  Pud  H.  E.  Perret.  Fr.  Pat.  393,627, 
Aug.  24,  1908. 

Strips  of  paper  or  linen  are  treated  with  a  solution  con- 
taining 5  grms.  of  celluloid  in  100  grms.  of  acetone  ;  the 
strips  are  then  dried  and  coated  witli  a  varnish  consisting 
of  a  mixture  of  50  c.c.  of  jietroleum  spirit  and  50  grms. 
of  a  paste  prepared  by  grinding  together  white  copal 
and  boiled  linseed  oil.  "  When  the  varnish  has  dried,  a 
coating  of  gelatin  is  applied  ;  this  is  prepared  by  dissolving 
10  grms.  of  gelatin  in  100  c.c.  of  hot  water,  adding  4  c.c. 
of  glycerin,  and  tlien,  immediately  before  u.><e,  0-5  grm. 
of  either  formaldehyde,  potassium  bichromate,  or  alu- 
minium acetate.  Finally,  a  coating  of  a  solution  of  Kv 
grms.  of  wax  in  100  c.c.  of  alcohol  is  applied. — W.  P.  S. 
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■Gelalin  film  for  vse  in  cinematography,  and  process  of 
mating  the  same.  L.  L.  T.  Labbd  and  H.  E.  Perret. 
Fr.  Pat.  393,628,  Aug.  24,  19i)8. 

A  GLAZEn  strip  of  paper  or  linon  prepared  as  (lescril)ed 
in  the  preceding.'  nbstrart  is  coated  with  the  gelatin  sohi- 
tion  also  there  descril>ed.  After  being  dried  for  about 
24  hours  at  a  temperature  of  30'  C,  the  film  is  varnished 
with  the  oo|>al  solution,  and  again  dried  for  24  hours. 
The  varnished  gelatin  film  is  then  detaihed  from  the 
prepared  paper  strip  and  the  surface  of  the  film  which 
was  in  contact  with  the  paper  strip  is  varnishiil  aiul 
allowed  to  dry.  The  gelatin  solution  and  the  varnish 
may  be  decolorised  by  the  addition  of  a  small  quantity  of 
oxalic  acid. — W.  P.  S. 

Photographic  developing  and  fixing  solulion-ii.  F.  Jeannot 
and  M.  Bremner,  Paris.  Eng.  Pat.  15.057.  Julv  23, 
1908.     Under  Int.  Conv.,  July  23,  1907. 

See  Fr.  Pat.  390,205  of  1907  ;  this  J..  1908.  1041.— T.  F.  B. 


XXII.— EXPLOSIVES,   MATCHES,  &C. 

.Smokeless  powders  ;    Indicators  and  stabilisers  in  . 

A.    Cameiro.       Z.    ges.    Schiess-und    Sprengstoffweseu. 
1909.  4,  29—30. 

The  author  has  made  some  experiments  on  the  addition 
of  diphenylamine  to  smokeless  powders,  as  legards  its 
■effect  upon  tlie  heat  test.  Guttmann's  diphenylamine  test 
pa))ers  were  used.  One  grm.  of  the  nitrocellulose  jiowder 
was  taken  for  the  tests,  which  were  carried  out  at  a  lcm|)era- 
ture  of  80"  C.  In  the  case  of  nitroglycerine  explosives 
the  temperature  was  70'  C.  The  nitrocellulose  powders 
liaving  an  original  heat  test  of  9  to  1 1  minutes  showed  a 
drop  in  lieat  test  of  \  to  3  minutes  after  the  addition  of 
1  i)er  cent,  of  diphenylamine.  The  nitroglycerine 
explosives  of  !S  and  29  minutes  heat  test  showed  a  drop  of 
1  to  4  minutes  under  similar  conditions.  After  heating 
for  72  hours  at  38"  C.  similar  nitrocellulose  powders 
showed  a  rise  in  heat  test  of  3  to  5  minutes,  whilst  the  same 
samples  containing  diphen3'lamine  showed  a  rise  of  only 
about  J  to  1  minute.  A  similar  treatment  of  nitro- 
glycerine exnlosives  gave  a  drop  in  heat  test  of  4  tn  lOi 
minutes  in  the  untreated  explosive  and  il  to  12.1  minutes 
in  the  same  samples  containing  di])henylaminp.  The 
author  concludes  that  diphenylamine  cannot  be  considered 
as  a  stabiliser  for  smokeless  powder. — G.  \\.  McD. 

Hxplosivea  ;    Gases  resulting  from  the  nse  of  high . 

W.   Culien.     J.  Chem.   Met.  and  llin.   Soe.,  S.    Africa 
1!M)S.  9,  144—152. 

Theoretkally.  the  gases  evolved  by  the  explosion  of  a 
•^cientilically  constituted  blasting  gelatin  are  carbon 
dioxide,  nitrogen,  and  water  vapour,  all  of  which  are 
comparatively  innocuous,  and  the  results  of  tests  made 
on  modern  blasting  gelatin,  in  steel  bombs,  arc  found  to 
approximate  closely  to  the  theoretical.  In  order  to  test 
if  carbon  monoxide  was  also  formed,  as  has  been  stated, 
the  author  has  collected  and  anal.vsecl  a  large  numberof 
.samples  of  mine  air.  immediately  before  and  after  blasting. 
The  samples  were  taken  at  a  depth  of  14(Ht  to  1700  ft. 
Comparative  tests  were  made,  using  newly -made  blnstiu" 
gelatin,  three  months  old  gelatin,  a  patent  "  neutralizcr  " 
or  '■  antifume  "  mixture,  and  a  gelatin  of  "•  speiial  " 
composition.  In  every  case,  carbon  monoxide  was 
found  in  dangerous  (juaiitity  (0-467 — 1-28  jjcr  cent.), 
a  slight  improvement  however  being  shown  wheii 
using  the  "  sjx'cial  "  gelatin,  but  even  in  this  case, 
the  ratio  of  carbon  monoxide  to  dioxide  was  1  to  9. 
A  considerable  quantity  of  carbon  monoxide  was  also 
generated  by  the  burning  of  the  fuse.  96  ft.  of  which 
was  generally  re(|uireil  for  each  "  blast."  Electric  firing 
is  therefore  preferable.  Experiments  in  tamping,  showed 
that  a,  slight  improvement  was  caused  by  the  use  of 
■'  Dagga."  a  preparation  somewhat  resemblinirclav.  in  place 
of  the  usual  sand  cartridges.  Details  of  the  ex|)eriment9 
and  analyses  are  included  in  the  jjajwr.  which  is  the  first 
of  a  series  of  three  or  four. — F.  R. 


Begiilations  for  the  manufacture  of  cTplosives  with  ti«e  of 
dinitrobenzol  or  dinilrotoluol.  Statutory  Rules  and 
Orders  No.  1310.     [T.R.]     -Sec  under  IV. 

Patksts. 

Explosires.     F.    W.    Bawden.    .Johannesburg.    Transvaal. 

Eng.  Pat.  20.279.  Sept.  26.  1908.     (See  also  Eng.  Put. 

4046  of  1908  ;  this  ,)..  1908,  923.) 
Lami'hi..\ck  and  molasses  are  added  to  potassium  chlorate 
for  the  purpose  of  imparting  plasticity  and  to  render  the 
explosive  wateri)roof.  Nitrates  of  barium,  potassium,  or 
ammonium  maj'  be  substituted  for  the  whole,  o:  a  part  of 
the  ])otassium  chlorate.  Three  specific  mixtures  for  various 
purposes  are  claimed. ^C.  J.  G. 

Nitrocellulose   powders ;     Protean  for   the   preparation  oj 

gelatinous    .       Cyanid-Gcs.,     Ges.  ni.  b.  H.       Ger. 

Pat.  205,702,  Dec.  23,  1905.  Addition  to  Ger.  Pat. 
201,21,5. 
Ikstead  of  adding  cyanamide,  dicvanodiamide.  or  tri- 
cyanotriamide  to  jiowdors  composed  of  nitrocellulose  or  of 
nitrocellulose  and  nitroglvcerin.  as  described  in  the  main 
patent  (see  Eng.  Pat.  27^^515  of  1903  ;  this  J.,  1905.  44) 
salts  of  dicyanodiamidine  are  added. — A.  8. 

Matches.  I-.  Carre,  London.  Eng.  Pat.  117,  Jan.  2,  1908. 
Pieces  of  straw,  haulms,  nishes,  or  grass  arc  dipix-d  in  a 
celluloid  solution,  or  other  inflammable  substance,  such 
as  a  liquid  animal,  vegetable,  or  mineral  fat.  or  a  mixture 
of  these.  They  are  then  heated  in  an  oven  to  remove 
superfluous  fat,  and  afterwards  dipped  in  the  match 
composition. — A.  S. 

Blasting  poieder.     H.  D.  Fan-is  and  A.  C.  Jex,  Wetaskiwin. 
Canada.     Eng.  Pat.  20,574,  Se-pt.  30,  1908. 

See  U.S.  Pat.  891.334  of  1908  ;  this  J.,  1908,  836.— T.  F.  B. 

Primers ;     Charging    of    .     F.    HjToniraus,    Cugny. 

France.     U.S.   Pat.   908,674,  Jan.   5.    1909. 

See  Fr.  Pat.  384,792  of  1907  ;  this  J.,  1908,  524.— T.  F.  B. 

Gunpowder  ;    Smolceiess  .     C.    P.    H.   Claessen.    Wil- 

mersdorf.  Germany.     U.S.  Pat.  909.546,  Jan.  12.  11KI9. 
SEEEng.  Pat.  16.725  of  1906;  this  J.,  1900, 1174.— T.  F.  B. 


XXIII.— ANALYTICAL   CHEMISTRY. 

AJ'J'.lli.lTl^. 

1'atest. 

Thermo-elements  r    Improving  the  junctions  of .     A. 

Rittershausen.     Ger.  Pat.  205,009,  May  1,  1907. 

iRREorLARlTiES,  such  as  grooves  or  ridges,  are  formed  in 
the  faces  of  the  metals  to  be  joined,  and  union  is  then 
effected  by  means  of  electrolysis,  pressure,  or  the  like, 
but  not  by  soldering. — A.  S. 

IXOROAKIC— QUANTITATIVE. 

NUrie     neiil .-      Ihierminntwn     of gravimtlricaUy. 

A.  Hcs.      •/..  anal.  Chem.,  1909,  48,  81—98. 

As  examination  of  Husch's  gravimetric  method  of  deter- 
mining nitrates  (this  J..  1905.  291,  638)  .shows  that  the 
solution  sh(ndd  contain  about  O-l  per  cent,  of  nitrate,  and. 
after  the  addition  of  "  nitron,"  the  solution  (e.g.,  a  sample 
of  water)  should  Iw  diluted  or  concentrated  to  that 
strength.  Dextrin,  gelatin,  and  probably  other  organic 
compounds  hinder  tlie  crystalli.sjttiini  of  the  "  nitron  " 
nitrate,  but  the  presence  of  aluminium  sulphate,  magnesium 
sulphate,  ammonium  sulphate.  ]>otassium  ]>hos|ihato. 
magnesium  chloride,  tartaric  acid,  citric  acid,  sucrose,  and 
dextrose  does  not  affect  the  accuracy  of  the  method,  pro- 
vided the  ]irecipitate  is  sufficiently  wa.shed  ;  oxalic  acid 
causes  high  results.  Chloric  acid  precipitates  "  nitron  " 
quantitatively  as  the  chlorate,  if  the  solution  contain  almut 
0-2.'>  i>er  i-ent.  of  chloric  acid,  and  nitric  and  chloric  acids 
may  be  determined  in  the  presence  of  each  other,  if  the 
quantity  of  one  be  kno»-n. — F.  .Soi>s. 
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Sulphite  ■;  Determination  of hy  titration  with  ■per- 
manganate. J.  Milbauer.  Z.  anal.  Chem.,  1909,  48, 
17—24. 
The  determination  of  sulphites  by  titration  with  per- 
manganate is  unsatisfactory  unless  special  precautions 
are  taken,  because  oxidation  to  sulphuric  acid  is  not  quite 
•complete.  Good  results  are  obtained  if  the  very  dilute 
sulphite  solution,  containing  not  more  than  1  mgrm.  of 
sulphur  dioxide  per  c.c,  be  added  to  ten  times  the 
calculated  quantity  of  permanganate  solution  (1  c.c.= 
1  mgrm.  of  sulphur  dioxide),  acidified  with  more  than  20 
volume  per  cent,  of  strong  sulphuric  acid,  and  the  excess 
of  permanganate  be  titrated  with  standard  oxalic  acid, 
ferrous  sulphate,  or  hydrogen  peroxide  solution.  Some 
substances,  such  as  bromine  and  iodine,  when  added  in 
traces,  exert  a  favourable  influence  on  the  reaction. 

— F.  SODN. 

Halogen  ;   Determination  of yravimetricallij  hij  means 

of  silver  nitrate.  E.  Alefeld.  Z.  anal.  Chem.,  1909, 
48,  79—80. 
The  time  required  for  a.  determination  of  halogen  by  the 
usual  gravimetric  method  with  silver  nitrate  may  be 
•considerably  shortened  by  the  addition  of  ether  before 
jjrecipitation.  The  solution  containing  the  halogen  is  added 
to  about  5  c.c.  of  ether,  and  then  5  c.c.  of  dilute  nitric  acid 
a,re  introduced,  and  silver  nitrate  solution  added,  drop 
l)y  drop,  with  careful  swirling  of  the  liquid,  until  the  finely 
divided  precipitate  begins  to  clot  together  and  settle. 
T'he  liquid  is  then  filtered,  before  it  becomes  clear,  through 
a  Gooch  crucible,  previously  heated  until  of  constant 
weight  and  moistened  mth  ether,  whereby  a  clear  filtrate 
is  obtained  immediately,  and.  after  washing  with  cold 
water,  the  precipitate  is  dried  and  heated  to  incipient 
fusion. — F.  SoDN. 

Potassium   in  animal  liquiilg  :     Volumetric  determination 

of .     W.  A.  Drushel.     Z.  anorg.  Chem..  1909,  61, 

137— U6. 

The  licpiid  is  evaporated  to  dr\"ness  and  if  no  albumin  is 
present,  the  residue  is  oxidised  with  a  mixture  of  nitric 
and  sulphuric  acids  (9:1);  in  presence  of  albumin, 
oxidation  is  effected  with  bromine  or  with  nitric  acid 
alone,  in  the  latter  case  the  oxidised  residue  being  moistened 
with  concentrated  sulphuric  acid  and  again  heated.  The 
product  is  then  dissolved  in  dilute  acetic  acid,  and  the 
potassium  determined  as  described  previously  (this  J.. 
1907,  1256).  If  the  potassium  cobaltinitrite  precipitate 
be  washed  with  sodium  chloride  solution  instead  of  with 
water,  the  asbestos  filter  need  not  be  so  tightlv  packed. 

—A.  S. 

Sarium  ;■    Volumetric  determination  of A.  E.  Hill 

and  W.  A.  H.  Zink.     J.  Amer.  Chem.  Soc,  1909,  31, 
43—49. 

The  method  is  based  on  the  precipitation  of  barium  as 
iodate  and  on  the  oxidising  action  of  this  compound  u])on 
a  solution  of  an  iodide,  with  subsequent  titration  of  the 
free  iodine.  A  quantity  of  the  solution  of  the  soluble 
barium  compound  (hydroxide,  chloride,  bromide,  iodide, 
nitrate,  acetate,  etc.)  equivalent  to  about  0-1  grm.  of 
Ijarium  is  rendered  faintly  alkaline  by  the  addition  of 
•unmonia,  which  should  be  free  from  carbonate  ;  water 
is  added  to  make  the  volume  up  to  about  70  c.c.  and  a 
solution  of  potassium  iodate  (containing  about  36  grms. 
■  >f  the  salt  per  litre)  is  run  in,  the  mixture  being  well 
-tirrcd  meanwhile.  A  sufficient  quantity  of  the  iodate 
lo  precipitate  the  barium  together  with  an  excess  of 
I  bout  25  c.c.  is  added  in  all.  After  5  minutes  stirring, 
the  precipitate  is  collected  on  a  filter,  washed  three  times 
with  concentrated  ammonia,  and  then  three  or  four  times 
with  95  per  cent,  alcohol.  The  precipitate  and  filter  are 
transferred  to  a  ilask,  water  is  added,  and  then  50  c.c.  of 
1  lU  percent,  solution  of  potassium  iodide  free  fi'om  iodate. 
After  the  addition  of  10  c.c.  of  concentrated  hydro<'hloric 
•  uid,  the  liberated  iodine  is  titrated  with  a  standardised 
solution  of  sodium  thiosulphate.  Every  twelve  mols. 
"f  thiosulphate  used  are  equivalent  to  one  "atom  of  barium. 
I'hc   presence   of   small   amounts   of  sodium,    ]iotassium. 


ammonium,  or  magnesium  compounds  is  without  effect 
on  the  accuracy  of  the  results  obtained  by  the  method, 
but  large  proportions  tend  to  the  formation  of  occluded 
iodates  which  count  as  barium  in  the  final  titration. 
Calcium  and  strontium,  except  in  traces,  must  not  bo 
present. — W.  P.  S. 

Copper ;     Pcrnumganatc    metlmd    for    determining    . 

F.  G.  Hawley.     Eng.  and  5Iin.  J.,  1908,  86,  1155—1156. 

This  method  has  been  in  use  for  three  years,  at  the  Cananea 
Consolidated  Copper  Company's  works,  where  it  is  daily 
checked  by  the  electrolytic  method  and  found  to  agree 
■n-ithin  about  0-04  per  cent,  with  careful  work.  The  assay 
occupies  about  30  minutes  and  20  determinations  can  be 
completed  in  an  hour  and  a  half.  0-5  grm..  or  more,  of 
the  ore  is  treated  with  10 — 12  c.c.  of  a  mixture  of  sulphuric 
and  nitric  acids  (1:3)  and  rapidly  boiled  until  dense 
fumes  of  sulphuric  anhydride  are  evolved.  After  cooling 
slightly,  the  mixture  is  diluted  with  35  c.c.  of  water  and 
just  neutralised  with  ammonia.  4  c.c.  of  hydrochloric 
acid  are  then  added  and  the  copper  and  iron  reduced  by 
the  addition  of  10  c.c.  of  a  20  per  cent,  solution  of  sodium 
sulphite.  The  solution  is  then  boiled  and  the  copper 
precipitated  by  5  c.c.  of  a  4  per  cent,  solution  of  potassium 
thiocyanate.  The  boiling  is  continued  for  a  few  minutes, 
but  before  all  the  sulphurous  acid  has  been  expelled,  the 
assay  is  set  aside,  and  after  5  minutes,  the  solution  is 
filtered,  and  the  precipitate  washed  with  a  small  quantity 
of  hot.  but  not  boiling,  water.  The  precipitate  is  decom- 
posed, on  the  paper,  by  a  boiling  6  per  cent,  solution  of 
sodium  hydroxide,  into  soluble  sodium  thiocyanate 
and  insoluble  cuprous  hydroxide.  After  well  washing  the 
residue,  the  filtrate  is  acidulated  with  sulphuric  acid  and 
the  liberated  thiocyanic  acid  titrated  with  a  standard 
solution  of  potassium  permanganate,  1  c.c.  of  which  is 
equivalent  to  0-01  grm.  of  iron.  The  iron  value  multiplied 
by  0-197  gives  the  copper  content.  Copper  thiocyanate 
is  not  absolute!}'  insoluble,  but  imder  similar  conditions 
the  loss  is  practically  constant.  It  has  been  found  that 
0-005  grm.  of  copper  remain  in  solution,  but  a  partial 
compensiition  is  made  bj-  the  presence  of  small  amounts 
of  oxidisable  matter,  so  that  an  allowance  of  0'0025 
grm.  of  copper  should  be  added  to  the  amount  of  copper 
found.  Wiiere  extreme  accuracy  is  not  required,  the 
permanganate  solution  may  be  made  so  that  each  c.c. 
is  equivalent  to  1  per  cent,  of  copper  on  0-5  grm.  of  ore. 
If  the  ore  contains  talc,  clay,  or  similar  minerals  rendering 
filtering  slow,  4  to  8  dro|is  of  hydrofluoric  acid  should  be 
added  to  the  acids  used  for  decomposing  the  ore.  No 
metal  commonly  found  in  ores  is  said  to  interfere  with 
the  accuracy  of  the  results. — F.  R. 

Antimony  and  tin  ;    Gravimetric   determination    of  . 

E.  Cahen  and  G.  T.  Morgan.     Analyst,  1909,  34,  3—9. 

The  authors  have  submitted  to  a  critical  examination 
various  methods  which  have  been  proposed  for  the 
determination  of  antimony  and  tin.  The  method  described 
by  Vortmann  and  Jletzf  (this  J.,  1905.  942)  is  capable, 
imder  certain  narrowly  defined  conditions,  of  affording 
a  quantitative  separation  of  antimony  from  tin.  \Miilst 
the  antimony  thus  separated  may  be  weighed  as  the 
trisulphide  after  the  latter  has  been  heated  to  150'  C. 
in  an  atmosphere  of  carbon  dioxide,  no  simple  method  is 
available  for  the  determination  of  the  tin  m  the  filtrate 
from  the  antimony  trisulphide.  Phos])horic  acid  ajipcars 
to  be  precipitated"  along  with  the  stannic  sulphide,  ivhen 
the  tin  is  thrown  down  as  sulphide.  In  order  that  the 
method  may  be  effective,  it  is  essential  to  avoid  the 
presence  of  nitric  acid  or  other  oxidising  agent,  a  condition 
not  readily  attained  when  antimony  and  tin  are  to  be 
separated  "from  the  other  metals  of  the  s\ilphidc  group. 
Czerwek's  method  (this  J.,  1906.  829)  was  found  to  be 
trustworthy  for  the  separation  and  determination  of  tin. 
but  quite  "useless  for  the  determination  of  antimony : 
the  tin  phosphate  retained  traces  of  antinumy  even  after 
repeated  washings  with  ammonium  nitrate  or  dilute 
tartaric  acid  solution,  and  traces  of  tin  made  their  ajjpear- 
ance  in  the  filtrates.  It  was  also  found  that  a  mixture  of 
tin  and  antimony,  unlike  an  alloy  of  these  metals,  did  not 
dissolve   in   the'mi.Kwl   acids.      Hcnz's    method    (this   J., 
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1904,  133)  whether  worked  ns  described  by  Fresenius, 
or  by  any  of  the  moditications  favoured  by  other  cliemists, 
was  found  to  be  the  most  nccurnte  and  rapid  method  for 
the  determination  of  antimony  and  tin.  The  following 
points  of  detail  are,  however,  worthy  of  note: — (1), 
Sulphuric  acid  should  not  be  substituted  for  wiiia  regia 
as  the  solvent  of  the  mixed  metals  ;  (2),  the  amount  of 
potassium  sulphide  must  be  reduced  to  a  minimum  ; 
(3),  an  excess  of  hydrogen  peroxide  is  essential  to  the 
success  of  the  operation  ;  (4),  the  antimony  sulphide  may 
be  dried  at  "280°  C.  in  an  atmosphere  of  carbon  dioxide ; 
and  (5),  the  tin  may  be  deposited  elcctrolytically  by  the 
employment  of  rotating  electrodes. — W.  P.  S. 

Bismuth ;      Determination    of     volumctricalli/.      R. 

Ehrenfeld   and   A.    Indra.     Z.   anal.    Chem.,    10U9,   48, 
24— '20. 

The  solution  for  the  determination  is  made  with  the  least 
possible  quantity  of  dilute  nitric  acid  and  the  bismuth 
precipitated  by  adding  an  excess  of  standard  sodium 
phosphate  solution,  in  the  cold  ;  the  liquid  is  then  made 
up  to  a  mci-surcd  volume  and.  when  the  prc>cipitate  has 
settled,  is  filtered.  An  aliquot  part  of  the  filtrate  is  mixed 
with  the  quantity  of  ammonium  acetate  required  to  com- 
bine with  the  free  nitric  acid  present,  and  10 — 20  drops 
of  cochineal  tincture,  made  according  to  Repiton's  method 
[boiling  powdered  cochineal  with  100  e.c.  of  water  for 
an  hour,  replacing  the  water  lost  by  evaporation,  again 
raising  to  the  boiling  point,  and  then  filtering  the  cooled 
solution,  after  adding  50  c.c.  of  alcohol],  are  added,  so 
that  the  liquid  has  a  dull  brick-red  colour.  The  excess 
of  phosphate  is  then  determined  by  uranyl  acetate  solution 
which  has  been  standardised  against  the  sodium  phosphate, 
using  the  same  number  of  drops  of  cochineal  tincture  as 
before ;  as  this  is  run  in,  the  colour  becomes  gradually 
paler,  until  almost  white,  and  then  changes,  rather  shar])ly, 
to  a  dull  green.  In  no  case  shoidd  the  supernatant  liquid 
appear  reddish  at  tho  end  of  the  reaction. — F.  Sods. 

Uranium  and  vanadium  ;   Determination  of .     AV.  D. 

Engle.     Eng.  and  -Min.  J.,  1909,  87,  155. 

The  following  method  is  said  to  yield  results  agreeing 
closely  with  those  obtained  by  gravimetric  methods  and 
to  effect  a  consitlerable  saving  of  time.  From  0-5  to  2  grm. 
of  the  ore  is  weighed  out,  care  being  taken  that  the 
amount  of  uraniun\  in  the  assay  docs  not  exceed  025  grm. 
The  sample  is  decomposed  with  2il  c.c.  of  dilute  sulphuric 
acid  (1:5)  and  evaporated  until  sulphuric  anhydride 
fumes  are  evolved.  If  organic  matter  is  present,  nitric 
and  sulphuric  acids  are  vised  for  tho  decomposition.  After 
cooling  and  diluting  to  IIIO  c.c,  the  uranium  and  vanadium 
are  oxidised  by  3  e.c.  of  hydrogen  peroxide  and  an  excess 
of  sodium  or  ammonium  carbonate  added.  The  solution 
is  then  boiled  for  a  few  minutes,  partially  cooled,  liltered, 
and  the  precipitate<l  iron  washed,  redissolved  with  dilute 
sulphuric  acid,  and  repreeipitated.  The  solution  is  main- 
tained in  a  highly  oxidised  condition  by  the  use  of  hydrogen 
peroxide.  The  combined  liltrates  are  acidified  with 
sulphuric  acid  and  0-5  to  1  grm.  of  ammonium  phos[)hate 
added.  The  solution  is  boiled  to  e.xpel  the  carbon  dioxide, 
uranyl  ammonium  phos]>hate  bein:»  soluble  in  ammonium 
carbonate.  It  is  then  made  ammoniacal,  boiled,  acidilied 
with  acetic  acid,  and  filtered.  Tlie  precipitate  is  washed 
with  a  4  per  cent,  solution  of  ammonium  sulphate  which 
prevents  the  tendency  of  the  ]irecipifate  to  pass  through 
tho  paper.  If  the  amount  of  uranium  is  very  small,  a 
little  aluminium  suljihate  should  be  added  for  the  same 
purpose,  nie  tiltratc.  which  contains  the  vanadium,  is 
treated  with  10  c.c.  of  strong  sulphuric  acid  and  2  grms. 
of  sodium  sulphite.  The  excess  of  sulphur  dio.xide  is 
boiled  off.  and  the  hot  solution  immediately  titrated 
with  A'/20  potassium  permanganate  solution.  Tlie 
vanadium  or  Vi^Os  factors  arc  obtained  by  multiplying  the 
iron  factor  of  the  permanganate  by  0'9I59  or  1-631 
respectively.  The  uranium  precipitate  is  dissolved  in 
dilute  sulphuric  acid,  and  granulated  zinc  of  knonii  purity 
added.  The  reduction  is  continued  for  45  minutes,  after 
which  the  solution  is  decanted  off  and  the  zinc  washed. 
The  solution  and  washings  are  titrated  with  A'/20  per- 


manganate solution,  the  iron  factor  of  which  multiplietl 
by  2'133  gives  the  factor  for  uranium,  or  bv  2-5167,  tho 
factor  for  UjOg.— F.  R. 

Detecting   aidpJiates,    sulphites,    and   thiosulphatcs.     Alex- 
androw.     See  YEi. 

Water;  Dissolved  oxygen  in .     Frankforter  and  others. 

See  XVraB. 

Colophony  reaction,     Foerster.     See  \lllB. 

ORGANIC  QUALITATIVE. 

Detecting  bleached  flour.     Weil.     See    XVIIL4. 

Fcrmaldchyde    in    jnitk.     Shrewsbury    and    Knapp.     iScf 
XVTI1.4. 

Butter    and    cocoanut    oil.     Paal    and    Amborger.     Set 

xvmA. 

Rosin  in  tolu  balsam.     Perrot  and  Goris.     See  XX. 

Atoxyl  and  arsaceiin.     Ijabat.     See  XX. 

Methyl-  and  dimethyl-aniline.     Emde.     See  XX. 

ORGANIC  QUANTITATIVE. 

Bahgens  ;    Determination  of  in  organic  compound'. 

C.  W.  Bacon.     J.  Amer.  Chem.  Soc.  1909,  31,  49—52. 

Havikg  found  the  method  proposed  by  Stepanoff  (this 
J.,  1907,  35)  to  be  untrustworthy  when  carried  out  as 
described,  the  author  ha-s  imdertaken  an  investigation 
with  the  view  of  ascertaining  the  conditions  under  which 
nascent  hydrogen  can  be  relied  upon  to  reduce  organic 
halogens  quantitatively.  The  method  given  below  is  the 
result  of  this  investigation.  About  0~2  grm.  of  the  halogen 
compound  is  placed  in  a  dry,  pear-shaj)ed  flask.  If  w  be 
the  number  of  grms.  of  the  compound  taken,  add  15Gmi  c.c. 
of  alcohol  (at  lea,st  98  per  cent.)  if  the  compound  contain 
chlorine,  or  68«'  c.c.  if  the  compound  contain  bromine, 
or  44ic  c.c.  if  it  contain  iodine.  The  mixture  is  then 
heated  under  a  reflux  condenser  and  metallic  sodium  is 
added  through  the  condeiuier  ;  this  operation  should  extend 
over  at  least  30  minutes.  A  total  of  19'5u.'grms.  of  sodium 
are  added  if  chlorine  be  present,  SSic  grms.  in  the  case  of 
bromine,  or  5ou' pi-ms.  in  the  case  of  io<line.  The  mixture 
is  boiled  for  1  hour  longer  (this  is  essential),  cooled  to 
about  50°  C,  diluted  through  tho  condenser  with  cold 
water,  acidified  with  nitric  acid,  an  excess  of  silver  nitrate 
added,  and  the  excess  then  titrated  according  to  X'olhard's 
method.  If  the  halogen  involved  be  chlorine,  the  silver 
halide  is  removed  by  filtration  before  titrating  ;  otherwise, 
filtration  is  unnecessary. — W.  P.  S. 

o-Tcluidinc  and  o-tiitrotolucnc.     Holleman.     Sec  III. 

Gluten  in  wheat  flour.     Rammst«dt.     See  XV1II.4. 

Formaldehyde    in    milk.     Shrewsbury    and    Knapp.     Set_ 

xmha. 

Alkaloids  in  coca  leatxs.     De  Jong.     Sec  XX. 
Aldehydes  in     lemon  oil.     Bennett.     Sec  XX. 


XXIV.— SCIENTIFIC    &   TECHNICAL   NOTES 

Solvate  theory  ;    Present  status  of  the  .     H.  C.  Jones. 

Amer.  Chem.  J.,  1909,  41,  19—57. 

In  tho  present  paper  is  given  an  account  of  the  more 
important  facts  established,  and  of  the  more  important 
conclusions  reached,  as  the  result  of  investigations  on 
the  nature  of  solutions  extending  over  10  years,  and  of 
which  detailed  tlescriptions  of  the  various  steps  have  been 
published  at  intervals.  A  relation  between  the  amount  of 
water  of  crystallisation  of  a  substance  and  the  extent  of  tho  j 
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depression  of  the  freezing  point  of  water  caused  by  such 
substance  holds  for  a  large  number  of  compounds  and  is 
strong  evidence  for  the  existence  of  complex  hydrates  in 
aqueous  solutions.  The  existence  of  hydrates  accounts 
for  the  facts:  (1),  that  the  minimum  in  the  boiliufc-point 
curve  occurs  at  a  greater  concentration  than  the  minimum 
in  the  freezing-point  curve  of  aqueous  solutions  of  a  given 
substance  ;  (2).  that  the  temperature  at  which  a  substance 
crystallises  is  lower,  the  larger  the  amount  of  water  of 
crystallisation  it  contains  ;  and  (3).  that  there  is  a  comiec- 
tion  between  the  hydrating  power  of  ions  and  the  tempera- 
ture-coefficients of  their  electric  conductivitj',  those  ions 
with  the  greatest  hydrating  power  having  the  largest 
temperature-coefficients,  and  the  more  dilute  sohitions, 
containing  more  complex  hydrates,  ha\-ing  larger  tempera- 
ture-coefficients than  the  more  concentrated  solutions. 
There  is  evidence  of  the  .same  general  character  for  the 
existence  of  solvates  (analogous  to  hydrates)  in  non- 
aqueous solutions.  Evidence  in  favour  of  the  solvate 
theory  is  also  described,  which  has  been  adduced  by  study 
of  the  absorption  spectra  of  solutions  and  the  effect  of 
one  salt  with  hydrating  power  upon  another  salt  present 
in  the  same  aqueous  solution  and  also  possessing  hydrating 
power.  (See  also  this  .J..  1S99,  791  ;  1900,  355";  190-J, 
1352  ;    1900,  563  ;   1908,  334.)— A.  S. 


Trade  Report. 

Proponed  ulle  nil  ion  in  the  French  patent  laws.     "Times" 
Eng.  Suppl.,  Feb.  3.  1909. 

The  Minister  of  Commerce  has  just  introduced  into 
the  Chamber  an  important  Bill  dealing  with  the  working 
of  patent.*. 

Under  the  existing  law  the  owner  of  a  patent  is  com- 
pelled to  undertake  the  working  of  it  within  a  period 
of  three  years  from  the  date  of  application,  with  tlic 
penalty  of  forfeiture  of  his  rights  for  non-compliance 
with  the  Act.  The  patentee  must  cany  out  his  invention 
in  France,  but  the  Act  does  not  clearly  define  what  must 
be  the  nature  of  the  working  of  the  patent,  and  hence 
it  is  easy  to  evade  the  pro\isions. 

The  proposed  amended  [latcnt  law  involves  the  sacrifice 
of  all  rights  conveyed  under  the  patent  in  the  case  of  a 
patentee  failing  to  carry  out  his  discovery  or  his  inven- 
tion in  France  within  a  period  of  three  years  dating  from 
the  day  on  which  he  de|iosits  his  application,  or  who 
shall  have  discontinued  the  working  of  his  patent  for 
three  consecutive  years,  unless  he  shows  justifiable 
cause  for  the  interruption  of  the  w'ork.  Forfeiture  is 
likewise  decreed  in  the  case  of  a  patentee  who  carries 
on  the  working  of  his  patent  exclusively  or  almost 
wholly  on  other  than  French  soil,  or  who,  after  a  suffi- 
cient time  has  elapsed  (as  the  Law  Courts  may  determine), 
falls  to  show  that  his  patent  has  been  worked  in  France, 
or  in  the  colonies,  on  a  sufficiently  extensive  scale. 
Similar  provisions  are  laid  down  in  the  case  of  models 
and  designs. 

The  Bill  also  specifies  that  modifications  may  be 
introduced  subsequently  arising  out  of  diplomatic  agree- 
ments which  may  have  the  effect  of  imposing  strict 
reciprocity  between  the  two  contracting  parties. 

Proposed  new  French  Customs  tariff. 

The  Customs  Commission  of  the  French  Ch.amber  of 
Deputies  have  recently  issued  their  Report,  in  which 
recommendations  are  made  for  the  amendment  of  certain 
sections  of  the  French  Customs  tariff.  The  proposals 
have  yet  to  be  dealt  with  by  the  French  Legislature, 
and  may  be  substantially  altered  as  the  result  of  further 
consideration.  A  translation  of  the  proposals  in  their 
present  preliminary  form  has  just  been  issued  as  a 
Parliamentary  Paper,  and  those  portions  of  the  tariff 
in  which  no  alteration  is  proposed  are  also  included, 
and  the  present  rates  of  duty  are  added  for  conijiarisou. 

Copies  of  the  Return  may  be  obtained  at  the  price  ot 
la.  per  copy,  either  directly  or  through  any  bookseller, 
from  Messrs.  Wyman  and  Sons,  Ltd.,  London,  E.C.  ; 
Messrs.    Oliver    and    Boyd,    Edinburgh ;     or    Messrs.    E. 


Ponsonby,    Dublin.     In   ordering,   the  reference  number, 
Cd,  4489,  should  be  quoted. 

Below  will  be  found  some  of  the  more  important  pro- 
posed alterations  : — 


Old  Min. 

£r,  per  100 

kil03. 


New  Mill. 

fr.  per  100 

kilos. 


Zinc  sulphide     

282    Chemical  products  not  specified. 

-Alcoholic,  not  less  than    

.'^olid  dye  extracts,  black  or  violet  . . . 
red  or  yellow   . . 

Carbons  for  electric  lighting    

Lithopone 

<'lue  in  plates  or  powder 

GHatin — 

Metallized,  watered,  or  glazed  . . . 

Other  

Size    

Paste  l&r  printing  cylinders 

Albumin   

.Milk  sugar   

Fixed  vegetable  oils 

Alimentary  vegetable  fats    

Chemical  perfumes  and  essences  . . . 

Cement,  sl'>w    

quick    

Sulphur,  manufactured   

Hea^T  oil  and  petroleum  residues  . . . 

Liquid  carbon  dioxide 

Oleic  acid  

.Stearic  acid    

Quebracho  extract  solid 

,,  ,.  liquid 

Chestnut  extra'^t 

Zinc  oxide    

Soda,  crude,  under  30%  strength   . . . 

Kefined  soda  salts    

Other 

Refined  soda  salts — 

At  least  60%  in  strength 

Less  than    60%  in  strength   

Soda  crystals 

Natron 

Weft  of  artificial  silk  or  artificial  silk 

forming  10°,,  at  least   

.Artificial    silk    yarn,     twisted,    un- 
bleached,   or   dyed — 

Puret 


See  Xo.  282 


2.50 


Mixed 


-Alcohol,  methylic 

Aldehyde,  fo.-mic    

Alumina,  anhydrous  . , 

Hydrate  of  alumina. 

White  lead  

Double  chloride  of  aluminium  and 

sodium    

Ether  of  any  strength 

Collodion 

Xitrate  of  lime,  calcic  cyanamide .... 
.Metals— 
Aluminium  : 

Ore 

Ingots    

Plates  or  bars  

Wire,  over  A  mm 

underi  mm 

Pig  iron  contaijiing  between  5%  and 

15%  manganese    

Spiegel  iron  containing  between  lo^i, 

and  ito^o  manganese 

Manganese     containing     over     95% 

manganese    

Ferro  silicon  and  silicon  carbide — 

5%— 20%    silicon 

20%— 70%  

70%— 95%  

Silicon  over  95  %  silicon 

Silicospiegel  with  more  than  30%  of 

silicon  and  manganese 

Ferro      chromium      10% — 25% 

chromium  

Ferro    chromium    with    more    than 

25**,,  chromium  

-And  over  6%  cirbou  

2%— 6%  

1%— 2%  

Less  than  1  %         


5%adval. 

5%  ad  val 

10.00 

16.00 

15.00 

24.00 

30.00  to  50.00 

10.00 

Jfot  spec. 

2.50 

Free 

5.00 



30.00 

— 

lo.on 

Not  spec. 

2.50 

3.75 

15.00 

Free 

20.00 

Free 

25.00 

Various 

14.00 

Not  spec. 

25.00 

Not  spec. 

20%  ad  val 

0.50 

0.60 

0.25 

0.40 

2.25 

3.50 

8.00 

9.00 

— 

6.00 

Free 

l.OQ 

8.00 

10.00 

3.00 

8.00 

3.00 

5.00 

3.00 

5.00 

Free 

3.00 

5.85' 

1.90 

— 

1.90 

— 

4.10 

4,10' 



14.00* 

— 

1.90' 



1.90 

— 

20000 


According  to 
content   of 
alcohol. 
According  to 
part     payin 
duty. 

9.25 

See  282 

25.00 

13.50 

5.00 

18.50 

30.00t 

30.00} 

See   No.   282 


150.00 

1.50 

1.50 

Not  spec. 

3.50§ 
Not  spec. 

3..'i0 
3.50) 


component 
g      highest 

4.25 

4.00 
20.00 
10.00 
10.00 


50.00} 
50.00} 


Free 

90.00 

120.00 

105.00 

125.00 

2.00 

2.50 

60.00 

3-50 

5.00 

7.00 

25.00 

5.00 

3.50 


10.00 
20.00 
30.00 
40.00 


•  Including  tax  to  cover  supervision  of  soda  factories. 

t  Plus  Inland  Tax  on  alcohol  used  in  manufacture. 

}  Not  including  internal  Kevcnue  Tax. 

§  Ferro  silicon  containing  more  than  5°i  silicon. 

!l  Ferro  chromium  containing  10%  or  more  of  chromium. 
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[Feb.  15,  1909. 


Old  Hin. 

fr.  per  100 

kilos. 


Neir  Min. 

fr.  per  100 

kilm. 


5%  ad  val. 
10.00 

7.50 

10.00 


1000 


Tungsten,  pure  or  alloyed  with  iron . .  I      Not  spec, 
Molybdenum  or    titanium,  pure  or 

alloyed  with  iron   

Vanadium,  pure  or  alloyed  with  iron 
Ferro  alummium  oontaioing  20%  or 

more  of  aluminium    

Iron  and  steel* 

Copper  bars    

plates  : 

4  m.  and  less  in  length 

Over  i  mm.  thick   • 

Under  }  mm. 

Over  4  m.  in  length  : 

More  than  i  mm.  thick 

Under  }  mm.  thick  

Copper,  wire — 

Diam.    *  mm.  or  more 

„        betweenl/10  and  ^  mm.  . 

.,        under  1/10  mm 

Lead,  small  shot 

Tin,  wire    

,.    leaves,  under  1/10  mm.  thick 
JJickel  wire,  pure^ 

Over  1  mm.  tliiek      

tinder       

Nickel  wire  with  copper — 

Over  1  mm.  thick     

Under  „  , 


I 


[        10.00        J 


6.50 
6.00 
6.00 

10.00 
17.50 


40.00 


100.00 
400.00 


40.00 
8.00 


io.no 

12.00 


12.00 
15.00 

10.00 
15.00 
30.00 
9.00 
8.00 
30.00 

15.00 
18.00 

18.00 
20.00 


*  The  alterations  must  be  studied  in  the  original. 


New  Books. 

Year-Book  of  Pharmacy,  comprising  Abstracts  of  Papers 
relating  to  Pharmacy,  Materia  Medica,  and  Chcmi.stry, 
contributed  to  IJritish  and  Foreign  Journals  from 
July  1,  1907,  to  June  30,  ISWS.  with  the  Transactions 
of  the  British  Pharmaceutical  Conference  at  the  Forty. 
Fifth  Annual  Meeting  hold  in  Aberdeen,  September, 
1008.  Editor  of  the  Year-book,  J.  0.  Braithwaite. 
Editors  of  the  Transactions.  E.  Saville  Peck.  M.A., 
and  Edmitxd  White,  B.Sc.  J.  and  A.  Churchill,  7, 
Great  Marlborough  Street,  London.    1908.   Price  10s.  6d. 

8vo  volume,  containing  537  pages  of  subject  mutter, 
336  of  abstracts,  etc.,  and  '201  of  'l^ansactions. 
Indexes  of  names  and  subjects  close  the  work.  The 
Transactions  include  a  list  of  members  of  the  British 
Pharmaceutical  Conference,  and  of  the  Officers,  Council, 
etc. 

The  Mecua>ical  .Xppliances  of  the  Cuemicai,  axd 
Metaixukoical  IsDUSTKiES.  A  complete  description 
of  the  .Machines  and  Apparatus  used  in  Chemical  and 
Jletallurgical  Processes  for  Chemists,  Metallurgists, 
Engineers,  JIanufacturers.  Superintendents  and  Students. 
By  OsKAR  Na(5EL,  Ph.D.  Published  by  the  Author. 
New  York.  1908.  Vacheb  &  Sons.  Crciit  t^mitli 
Street,  London.  S.W.      Price  $2.00,  cr,  8s.  Cd.  net. 

8vo  volume,  containing  302  pages  of  subject  matter, 
with  292  illustrations,  and  an  alphabetical  index  of 
subjects.  The  subject  matter  is  classified  in  the  following 
group! : — I.  General.  Covering.  Packing.  Expansion- 
joints.  Valves.  Steam-traps,  etc.  II.  Steam  and 
water  power.  III.  Gas  power.  IV.  Electric  power. 
V.  Transportation    of    solids.  VI.  Transportation    of 

liquids.  VII.  Transportation  of  gases.  VIII.  Grinding. 
IX.  Jlixing  machines.  X.  Firing  and  furnaces.  XI. 
Separating.  XII.  Purification  of  gases.  XIII.  Evaporat. 
ing.  DistilUng,  and  Condensing.  XIV.  Drjing  .\ppliances. 
XV.  Measurement  of  temperature.  .Appendix.  The  Works 
chemist  as  engineer. 

GeSATTICTE-SaLZLOsU.no  E.N  VU.M         STANUI'LNKr  HER 

Phasenlehre.       Von      Ernst      Janecki:.       Uilliclin 
Knapp's   \'orl;ig,    Halle   a.    S.     1908.     Price   ,M  il.OO. 

8vo  volume,  containing  179  pages  of  subject  matter, 
with   85  tables,   and   153  illustrations.     Classified  tables 


of  contents  in  illustrations  and  tables,  are  given  at  the 
end  of  the  work,  and  an  alphabetical  index  of  names  of 
authors.  The  work  is  ilcjicatcd  to  the  author's  teacher. 
Prof.  Dr.  J.  H.  van"t  HofT.  The  subject  matter  is  classified 
as  follows  : — I.  Introduction.  Phase  rule.  II.  Classifica- 
tion of  solutions  according  to  the  phase  rule.  III. 
Satur.ited  .solutions  of  salts  which  appear  in  the  solid 
phase  only  in  the  anhydrous  condition.  IV.  Solutions  in 
which  both  the  anhydrous  salt  and  hydrates  appear  in  the 
solid  phase.  V.  Solutions  of  two  salts  with  similar  ions, 
when  no  mixed  crystals  are  formed.  VI.  Formation  of 
mixed  crystals  as  solid  phase  in  saturated  solutions  of 
two  salts  OTth  similar  ions.  VII.  Solutions  of  a  salt  in 
,  basic  and  acid  aqueous  media.  VIH.  Solutions  of  three 
salts  with  similar  ions,  in  water.  IX.  Solutions  of  four 
silts  with  similar  ions.  X.  Solutions  of  reciprocal  pairs 
1  of  salts.  XI.  Solutions  of  reciprocal  pairs  of  stilts  on 
'  saturation  with  a  fifth  and  sixth  salt.  XII.  Solutions 
of  mixtures  of  salts. 

Grundriss  ueb  allqemeinen  Chesiie.  Von  Wilhelm 
Ostwald.  Vierte,  vollig  umgearbcitcto  Auflage. 
Wilhelm  Eiigelmann's  Verlag,  Leipzig.  1909.  Price 
M.  20.     Cloth   M.  21.20,   Half-calf  M.  22.50. 

Large  8vo  volume,  containing  644  pages  of  subject 
matter  with  67  illustrations,  and  indexes  both  of  names 
and  subject  matter.  The  leading  themes  and  general 
classification  are  .as  follows : — Book  I.  Materials. 
(i).  Laws    of    conservation.      (ii).  Forms.  (iii).  Heat 

phenomena  of  gases,  and  the  first  law  of  energy, 
(iv).  Liquids.  (v),  Sohd  bodies.  Book  II.  Stoichio- 
METRY.  (vi).  Equivalents     and     combining     weights, 

(vii).  Gay  Lussac's  law.  (^■iii).  Dilute  solutions.  (ix), 
Chemical  constitution.  Book  III.  Chesqcai,  T"hermo- 
DYNAMICS.  (x).  Thermochemistry.  (xi).  Chemical 

kinetics.  (xii.  to  xiv. ),  Chemical  equilibria  (n).  of  the 
first  order ;  (/)).  of  the  second  order,  and  (c),  of  the  third 
and  higher  order.  Book  IV.  Electrochemistry. 
(xv),  Electrolj^ic  conduction.  (xvi).  Ions.  (xvii), 
Electrolytic  equilibria.  (xviii).  Voltaic  cells.  (xix). 
Electrolysis  and  polarisation.  Book  \'.  MiCROCHEinsTRY. 
(xx).  Theory.  (xxi  and  xxii).  .Special  microchemistry. 
(xxiii).  Kinetic  theory  of  gases.  Book  VI.  Photo- 
chemistry, (xxiv),  Kadiant  energy.  (xxv).  Chemical 
action  of  light.  (xxvi).  Radio-activity,  etc.  Book  VU. 
CHEJncAL  Rel.itionsiup.  (xxvii).  Methods.  (xxviii), 
Stoichiometrical  relationships. 

HISTOIRE     DU     DfeVKtOPPEMENT     DE    LA     ChISIIE     DEPin8 

L.AVOISIER  ju.squ'a  no.s  Jours.  Par  A.  Lademburo. 
I  Translation  of  the  4th  German  edition.  By  A.  CoRViSY. 
I        Libraire   Scientifique   A.    Hermann   et    Fils,  0,  rue  de 

la  Sorbonne,   (!.   Paris.     1900.     Price   15  frcs. 

Large  8vo  volume,  containing  375  pages  of  subject 
matter,  with  alphabetical  indexes  of  names,  and  table  of 
contents.  The  work  is  classified  as  to  subject  matter 
according  to  the  following  scheme  : — I.  Phlogiston  theory. 

.  and  its  overthrow.  II.  Change  of  ideas  as  to  combustion. 
Priestley,  Scheelc.  Lavoisier.  III.  Chemical  nomen- 
clature. IV.  Richter's  researches.  Dalton's  atomic 
theory,  etc.  \'.  Electroehomical  theory  of  Davy.  Gay 
Lussac's  law  of  volumes,  etc.  VI.  Berzelius'  chemical 
system.  Diilong  and  Petit.  Proust.  Dumas'  deter- 
mination of  vapour  densities.       VII.  Organic  chemistry 

;  and  its  beginnings,  etc.  VIII.  Theory  of  radicals. 
I.\.  Cirahani  on  phospliorlcacid.     Liebig  on  acids  generally 

I    etc.     X.  Influence  of  Gmelin's  school.     Theory  of  residues. 

'  Polybasic  acids.  XI.  Divisibility  of  the  molecules  of  the 
elements.  Williamson.  Polyatomic  radicals.  XII. 
Mixed  types.  Kolbe  and  Berzelius.  Polybasicity,  etc. 
XIII.  Idea  of  types.     Quadrivalence  of  carbon.     Spcoifio 

'    volumes,   etc.        XIV.  Theory   of   aromatic   compounds. 

i    Quinones.        Industry  of  dycstuffs.  etc.        XV.  Fundft- 

'  mental  ideas  of  chemistry.  Phenomena  of  dissociation. 
Thermochemistry.  Photochem'stry.  XVI.  Law  of 
niii-ss  action.  Phase  rule.  Solutions.  Liquid  air, 
etc.  XVII.  Study  of  radium.  New  conception  of 
valency.  Solid  solutions.  Allotropy.  Suboxides  and 
peroxides.       Catalysis.       Chemistry  of  colloids. 
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Straits    Settlements.    Report    of    the    Resident- 
Geserai,  of  the  Federated  Malay  .States  for  1907. 


rCd.  4471.] 
Price  3ri. 


Wyman    and    .Sons,     Fetter    Lane,     E.C. 


This  jraljlication  contains  a  copy  of  tlie  annual  report  for 
1907  of  tlic  Resident-General  of  the  Federated  Malay 
States. 

Report  on  the  TB.iDE  in  Imports  and  Exports  at 
Irish  Ports  durino  the  year  ended  31st  December, 
1907.  fCd.  4429.]  Wyman  and  Sons,  Fetter  Lane, 
E.C.     Price  Is. 

In  this  report  (tlie  fourth)  a  considerable  advance  has  been 
made  in  the  completeness  of  the  returns,  and  it  may  be 
taken  tliat  the  tables  siven  represent  within  1  or  2  per 
cent,  of  the  gross  quantities  of  Irish  imports  and  exports. 


[8  Edw.  7,  Ch.  .55.] 


Poisons  and  Pharmacy  Act,  1908. 
Price  IM. 

Section  2  relates  to  the  sale  of  poisonous  substances 
exclusively  for  horticulture  and  agriculture,  and  Section  5 
to  the  labelling  of  sulphuric,  nitric,  and  hydrochloric  acids, 
soluble  oxalates,  etc. 


Patent  List. 

Where  a  Complete  Speeiflcation  acconipaiiies  an  Application,  an 
asterisk  is  affixed.  Tlie  dates  given  are  (i)  in  the  case  of  AppHca- 
tions  for  Patents,  tlie  dates  of  AppUcatiou,  and  (ii)  in  the  case  of 
Complete  Speeiflcations  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertiseil. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I— PLANT,  APPARATUS,  AND  ILiCHINERY 

Applications. 
1381.  Hunt.     See  under  YU. 

1530.   Sparks.     Cooling  granular,  pulverulent,  and  like 
material.     Jan.  21. 

1599.  Ges.  f.  Kunst.  Zug,  and  Sohwabaoh.     Conveving 
*    Jan.  22. 


1626.  Rose.     See  under  II 

1650.  Delporte.     Agglomerating    or    hardening    finely- 
divided  or  friable  substances.     Jan.  23. 

1659.  Webb  and  others.     See  under  X. 

1716.  Sucro.     Manufacture  of  filters.*     Jan.    23. 

1719.  Wallis.     Pipette.     Jan.   2S. 

1726.  Beaven  and  Lancaster.     See  under    XVII. 

1781.  Pages,  Camus,  et  Cie.,  and  Bardy.     Pulverising, 
spreading,     and     mixing     fluids.     [Fi-.   Appl.,     Jan.     27 

1908.]*  Jan.   25. 

2049.   Fawcett.  Preston,  and  Co..  and  Sliield.    Evapoi'at- 
ing  apparatus.     Jan.   28. 

2101.    Brainwcll.     Filteiing  apparatus.*     Jaiu   28. 

Complete  Specifications  Accepted. 

1455  (1908).   Black    and    Lennox.     Continuous    drying 
machines.     Jan.  27. 

4491  (1908).  McNeil  and  McNeil.     .Apparatus  for  drying, 
roasting,  etc.,  piilverulent  or  gi'anular  material.    Jan".  27. 
4861  (1908).    Bousfieki.      Pyknometor.     Jan.   27. 

7879  (1908).   Winder.     Nonconducting     coverings     for 
steam  boilers,  etc.      .Ian.   27. 

9669  (1908).   Clark  and  Krcul.      Filters.     Jan.   27. 


IL— FUEL,  GAS,  .\ND  LIGHT. 

Al  .'I.ICATIONS. 

1247.   Zailcr.      Maiuitartmc  of  pi-at  nrocliii-rs  fur  fuel  * 
Jan.   IS. 


for     explosion 
Jan.   18. 

gas     producers. 


!        1248    Novel      Combustible  mixture 

motors.     [Swiss  Appl.,  July  2,  1908.]* 

1261    and    1262.     Mc.Mullcn.  Power 
Jan.  18. 

!        1284.  Ely.     Apparatus    used    in    the    manufacture    of 
gases.     Jan.  19. 

1484.  Dempster  and  Sons,  and  others.  Gas  retorts. 
Jan.  21. 

1626.  Rose.  Exhaustion  of  metal  filament  lamps  and 
other  apparatus  requiring  a  higli  vacuum.     Jan.    22. 

1629.   Lewes.     Incandescent  mantles.     Jan.    22. 

1030.   Milbourne.     Gas  purifiers.     Jan.  22. 

1866.   Bansart.     Regeneiative  coke  ovens.*     Jan.  26. 

1883.   Pilgrim  and  Pilgrim.     ( las  generatoi-s.  *     Jan.  26. 

1890.  Glasgow.  Mamifaeture  of  water  <»as.  [U.S. 
Appl.,  Nov.  20.  190S.1*     Jan.  20. 

I92S.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electric  lamp  fiiaments.     Jan.  26. 

1937.  Dempster  and  Sons,  Ltd.,  and  Brooke.  Gas 
retorts.     Jan.   27. 

2027.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     -Manufacture  of  electiio  arc  electrodes.     Jan.  27. 

2028  and  2029.  British  Thomson-Houston  Co.  (General 
Electric  Co.).  .Manufacture  of  electric  lamp  filaments. 
Jan.  27. 

2113.   Davis.     Gas  washer.^.     Jan.  28. 
2292.    Blau.       Production   of    liquid    illuminating    oas. 
[(Jer.   .\ppl.,  .Ian.  31.  1908.]*     Jan.  30. 

(  'ompt.ete  Specifications  Accepted. 

19,659  (1908).  Thomp.son(VonInwoldand  Vonluwold). 
Manufacture  of  incandescent  filaments  for  electric  Lamps. 
Jan.  27. 


23,800  (1908).   Jlauger. 
as  fuel.     Feb.   3. 


Transformin?   alcohol   for   use 


IIL— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM,  AND  iQNERAL  WAXES. 

Applications. 

1708.  Knottenbelt.     Treatment     of     petroleiims,     rock 
oils,  etc.  *     Jan.    23. 

1858.   Rovlev.     Treatment  of  shales.     .Jan,   26. 


IV.— COLOURING     MATTERS     AND     DYESTUFF.S. 

Applications. 

1227.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs  and  process  of  developing  them  on  the  fibre. 
Jan.    18. 

1244.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  pyrazolone 
group.     Jan.    18. 

1245.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  azo  dyestuffs.     Jan.   18. 

1397.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     Jan.   20. 

1600.  Newton  (Bayer  und  Co.).  Manufacture  of 
dyestuffs  of  the  gallocyanine  series.     Jan.  22. 

1816.  Johnson  (Badische  Anilin  imd  Soda  Falirik). 
Manufacture  of  azo  colouring  matters.  [Addition  to  No. 
2.5.311  of  1908.]*     Jan.  2,5. 

2290.  Act. -Ges.  f.  Anilinfabr.  Manufacture  of  sulphur- 
ised dvestuffs  soluble  in  water.  (Ger.  Appl.,  Feb.  10, 
1908.]*     Jan.  30. 

Complete  Specifications  Accepted. 

13,499  (1908).  Stephan  and  Rahtjen.  Producing  com 
]")uuds  of  aisaiinaniliile  anil  its  homologues  with  sulphur 
ous  acid.     .fan.   27. 


lf.8 


PATENT  UST. 


fIVl".  l.'>    IWO. 


16.207  (1908).  Durand.  Huguenin,  ct  Pie.  Manufacture 
of  louco  derivatives  of  anilides  of  gallocyanines  or  their 
siilplio-derivativcs.     Jan.    27. 

lil.703  (ISKIS).  lies.  f.  C'liem.  Ind.  in  Basel.  .Manufac- 
ture of  chlorinated  derivatives  of  indigo.     Jan.  27. 


v.— PREI'.\IUN(i.    m.iC.MlllXC,    DVKINC. 
l'KINriX(^  AND     FIMSHI.N'C    TKXTll.PX    YARNS. 

.WD  rinRKS. 

Al'l'LIf.lTIONS. 

1227.   Newton  (Bayer  iind  Co.).     See  under  I\'. 

12HI.  flottliel).  Decoration  of  textile  and  like  fabrics. 
(Addition  to  Xo.  24,<.ll:i  of  \iV\.\t*     .fan.   lit. 

LIT.").  RotliwcllJaoksdii  and  ICdge.  Device  for  lircnlat- 
inn  liqnids  throngh  lileacliint;  kiers,  etc.     Jan.   20. 

Hll7.  Ln.xliiii;.  I'lcidnclni;  tlirciid.s  of  nrtiticial  silk. 
Jan.   20. 

177-t.  .\slnvcll.  Recovering  caustic  soda  fioni  the 
weak  .sohitions  resulting  from  merecrisation  of  cotton, 
etc.     Jan.  2!). 

in2(>.  Kinvlor.  Dyeinir,  and  dyes  for  nso  Ihoroin. 
Jan.  211. 

2313.   Heimanu.     Treatment   of   faliric.-i.  •     Jan.   .'id. 

CoMri.KTE   Sl'KClKIlVTIoNS   AlCKl'TKU. 

12().'>  (l!M»8).  (iniwlacni.  Production  of  arliiicial  silk. 
Jan.  27. 

8.W2  (liKIS).  Sperry.  Preparation  of  silk  dyers"  pro- 
ducts.    Jan.  27. 

8393  (1008).  Payne  and  Wallace.  Dyeing  niachincs. 
.Tan.   27. 

12.253  (1908).  (iuadagni.  Machines  for  produciiijr  arti- 
ficial .silk  threads.     Jan.  27. 

IS.Or)  (1!K)S).  Boullicr  and  Lafais.  Mannfadine  r.f 
artificial   silk.     .Ian.    27. 

2:!.72.->  (1908).   Callati-Orol).     flee  umirr  XII, 


19,988    (1908).    Hovermann.      Removing      superphos- 
phates from  a  decomposition  chamber.     .Tan.  27. 


VIU.—GL.XSS,  POrrKRY.  AND  KNAMKl.S. 

.\lTI.ICATIONS. 

l.'il'.i.   Thomas.     .SVc  iiivler  IX. 

191.S.  ()p|H^rmann  (Hitchcock).  Maniifiiclnie  of  sheet 
glass.  *     .Ian.   2(i. 

2294  and  229.'>.  Salanioii.  <!race.  and  Kxploration  ('■>.. 
Ltd.      Preparation  of  china  clay.     .Inn.  30. 

CoMM.KTK   Sl'Knnr.\TION    .\cCEPTEri. 

11.321  (IWS).  Oriin/.wcig  nnd  Hartmann.  Impregnai 
ing  ceramic  and  like  porous  objects.      Jan.   27. 

i.\.    i!i  ii.ium;   m  \ii:iiiai.s.  clays.   M(ii;i\ks. 

AND  (KMKNTS. 
.Xrri.ic'ATioxs. 

1319.  Thomas.  Kilns  for  making  bricks,  files,  pottcrv. 
etc.     .Ian.    10.  '.^ 

1177.  Davis.  .Making  raw  material  brii^ks  for  the 
production  of  Portland  cement  clinker  in  stationary  kiln^. 
.Ian.  21. 

1849.  Bost.  .Muc.iifaclnrc  of  heat-insulating  materials. 
Jan.  2(i. 

22.50.  Stephenson.  Kilns  for  K\iining  hricks  and  tiles 
.Ian.  30. 

CilMPI.ETK    SpE<IFU  ATIONS    .\l  rEITEll. 

1339  (1908).  Bonnefort.  .Manufacture  of  artificial 
stomw.     Jan.  27. 

l.^.tii.!  (1908).  Snvder.  Manufacture  of  cenu'ut. 
Feb.  3. 

24,3-25  (1908).  Albon  imd  Parker.  Mauufaeinri'  ..f 
firebricks.     Feb.  3. 


VII.— .ACIDS,  ALKAIJS,  AND  .SALTS. 
.AfPi.ir.vTioN?. 

1381.  Hunt  (Love).  Lixiviating  apparatus  particularly 
for  extracting  sodium  nitrate  from  caliche.  [.Addition 
to  No.  7007  of  loot;.]*     Jan.  20. 

1424.   Wakefield.  Treatment  of  calcium  carbide.   Jan.  20. 

158.').  Carulla.  Manufacture  of  ammonium  salts  and 
iron  oxide  from  ferrous  liquors.  fAdditi<m  to  No.  27.302 
of  HH1S.]     Jan.  22. 

1735.  Schmidt.  Dissolving  silica  direct  from  natural 
silica  and  silicates.     Jan.   25. 

1844.  Poulsen.  I'tilisation  of  gelatinous  silica.  [Com- 
prised in  No.  491.  Jan.  8,  1909.]     .Ian.  2fi. 

2007.   .Simpson  and  Oviatt.     See  under  X. 

2010.  Fuchs.  Production  of  magnesium  compounds 
and  calcium  carbonate  from  dolomite.     .Tan.   27. 

2071.   Clacher.     See  under  XL 

2109.  (liana.  Converting  salts  of  tribasic  phosphoric 
acid  into  salts  of  pvrophosphoric  acid.  [Ital.  .\ppl.. 
June  30.  MMW.J*     Jaii.  28. 

COMI'I.BTE   SPECinCATIOKS   .AcrEITEI). 

1.842  (1908).  .lohnson  (Badische  Anilin  iiiul  .Soda 
Fabrik).  Production  of  titanium-nitrogen  com|ionnds. 
Jan.   27 

3128  (1908).  Dye-s  (Hom|>el).  Manufacture  of  formic 
acid.     .Tan.  27. 

10..522  (1908).  Carrara.  Preparation  of  zinc  chloride. 
Jan.  27. 

14.824  (l!)08l  Soc.  Commorciale  du  Carbure  de 
t.'Alciiim.      Fixation  of  phosphorettod  hydrogen.      l*'cb.   3. 


X.— MI-MAI.s    AND    MICTALLUIIC.W 

.\rPI.KATIONS. 

1332.  Kn/.el.  .Manufacture  of  metal  tilamcuts.  [tlef. 
Appl.,  Feb.  22.  1008.]*     Jan.   19.  j 

1339.  St.  Laurent  and  others.  Manufacture  of  alumin- 
ium alloys.     Jan.   19. 

1305.  Barclay  and  Hodgcrs.  Impts.  in  (iernuin  silver. 
Jan.  20. 

1403.  Bryant  and  Ivinson.  Solders  for  metals  .".nd 
alloys.     .Ian.  21"'. 

1404.  Bryant  ami  Ivinson.  Treatment  of  metals  and 
alloys.     Jan.  20. 

1485.  Dauncey  and  Donne.  Extraction  of  metaN  from 
ores.     Jan.  21. 

1549.   Parnell.     Treatment  of  ores.     Jan.  21. 

IU59.  Webb  and  others.  Snudting,  melting,  or  healing 
metals,  ores,  and  other  substances.     .Tan.  23. 

Ui77.  (uKHllanil  and  others.  -Apparatus  for  recovering 
the  nu'tallic  contents  of  ores.  etc.     ,Tan.  23. 

1703.   Ingram.      Blast   furnaces.     .Ian.  23. 

I78().  Boult  (Kroesehell  Bros.  Co.).  Crueible  furnaces.' 
.Tan.  25. 

I7H9.  Horwood.  Separation  of  zinc  blende  and  other 
constituents  from  ore  loncent rates  and  slimes.*     .Ian.  'itt. 

1791.  Bra<-(|-Laurcnt  and  .Moril7..  Furnaces  for  roa«ting 
pyrites  and  other  ores.  |  Fr  .Appl..  .luni'  3.  I!t08.]* 
.Ian.  25. 

IS.S2.  Suhnan  and  Durant.  Treatment  of  mctallifernu* 
ores  or  compounils.     .Ian.  20. 

ISH7.    I{<'\niolds.      Manufarturc  of  uteid.     .Tan.  2<>. 
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2007.  Simpson  and  Oviatt.  Reduction  of  metallic 
oxides,  sulphides,  and  carbonates.     Jan.  27. 

2192.  Sebillot  and  Mauclaire.  Treatment  of  ores  with 
sulphuric  acid.     [Fr.  Appl..  Jan.  29,  1908.]*     Jan.  29. 

Complete  Specifications  Accepted. 

1582  (1908).  Birkbeck  (Just  Mining  and  Extraction  Co.). 
Cyanide  process  for  extracting  jirecious  metals  from  ores. 
Feb.  3. 


Production    of     alloyed 


12.383    (1908).   Churchward. 
steels.     Jan.  27. 

13,888  (1908).  Fennell  and  Sackett.  Manufacture  of 
articles  of  wrought  iron,  mild  steel,  and  their  alloys. 
Feb.  3 


XI.— ELECTPvO-CHEMISTKV     AXD     ELECTRO- 
METALLURGY. 

Applications. 

1340.  St.  Laurent  and  others.  Secondary  batteries. 
Jan.   19. 

1345.  British  Tliomson-Houston  Co.  (General  Electric 
Co.).  Aluminium  electro,  vtic  cells.  [Comprised  in 
No.  18,619  of  1908.]*     .Jan.   19. 

142.5.  Hutchins.  Insulation  of  electriial  conductors. 
Jan.  20. 

143B.  Dolphin.  Obtaining  copper  and  other  metals 
by  the  electrolj-tic  process,  and  septa  for  separating 
solutions.     Jan.  20. 

1448.  Xewlands,  Eastick,  and  Rouse.  Making  an 
electrolyte  to  facilitate  carriage  of  the  same.     Jan.  21. 

1503.  Marino.  Treatment  of  wood  for  use  in  accumu- 
lators.    Jan.  21. 

1879.  Walter.     Electrolytic  cells.     Jan.  26. 

2071.  Clacher.  Purifying  carbon  for  electrical  and 
other  purposes.     Jan.  28. 

2127  &  2128.  British  Tliomson-Houston  Co.  (General 
Electric  Co.).     Electrical  insulating  material.*     Jan.   28. 

2216.  Centrals,  f.  Wissensch.-Techn.  Untersiichungen. 
Producing  Ion?  voltaic  arcs.  [Ger.  .\ppl.,  Feb.  1,  1908.1* 
Jan.  29. 

CO-MPLETE    SpECIFIC.iTION.S    .\CCEPTED. 

1470  (1908).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Electric  furnaces.     Feb.  3. 

8425  (1908).  Eyans  (Elektrochem.  Werke).  Production 
of  electrical  discharges.     Jan.  27. 

12.634  (1908).  Keller.     Electric   furnaces.     Feb.    3. 

28.147  (1908).  Gibbs.     Electrolytic  cells.     Jan.   27. 


XII.— FATTY 


OILS.   FATS.   WAXES, 
-Application 


AND    SOAPS. 


1550.  Justice    (Mills    and    Battle).     Extraction    of    oil 
from  oleaginous  material  such  as  seed.*     Jan.  21. 

Complete  Specifications  Accepted. 

Preparation     of     emulsifying 

of     a     lliiid 


11.121   (1908).  Imbert. 
agents.      Feb.  3. 

23.725  (1908).  Gallati-Grob.     Production 
wusliing  and  bleaching  conipiMinil.      Feb.  3. 


-XIIL— PIGME.XTS,  PAI.VrS;   RESI.NS,  VARXISHES  ; 
INDLA-RUBBER,  &c. 

(.4.) — Pigments,  Paints. 

CoMI'LETE   SpECinCATION    ACCEPTED. 

G5S4  (1908).   Hannay   and   Wilson.     Manufa<tiire  of  a 
white  sulphate  of  lead  pigment.     Fob.  3. 


{B.) — Resins,  Varnishes. 

.\PPLICATION. 

1990.  Geuthc.  Manufacture  of  linoxyn.  etc..  especially 
for  making  linoleum.  [Ger.  .\ppl..  "Feb.  26,  1908.1* 
Jan.  27. 

Complete  Specifications  Accepted. 

23.005  (1908).  Linoleum  Manufacturing  Co.,  and  others 
Manufacture  of  floorcloths,  wall  coyerings,  etc.     Feb.  3. 

23,039  (1908).  Terrisse.  Treatment  of  hard  and  semi 
hard  copals  and  preparation  of  varnishes.     Jan.  27. 

(C.) — India-Rubber. 

Application-. 

1888.  Bloxam  (Callender).  Manufacture  of  indiarubber 
or  analogous  material.     Jan.  26. 


XIV.— TANXIXG,   LEATHER,   GLUE,   SIZE,   &c. 

Application. 

1865.    Lehmann.       Preparation     of    colourless     elue  * 
Jan.  26. 

Co.mplete  Specification  Accepted. 

22,368  (1908).  Leconte.     Preparing  hides  for  the  manu- 
facture  of  leather.     Jan.  27. 


XV.— MAJSrURES,    &c. 

Complete  SpEciFic.iTioN  Accepted. 

19.902  (1908).  Lake(Ara?r.  Bacteria-ized  Fertiliser  Co.; 
Fertilisers.     Jan.  27.  * 


X\'t.— SUGAR,   STARCH,   GUM,   &c. 
-Application. 


2219.  W\niberg    and    Wynberg. 
cane  and  suirar  cane  waste.*     .Jan. 


Treatment 
29. 


of 


Complete  Specification  .Accepted. 

Treatment  of  the  juice  of 


8699  (1908).   Goldschmidt 
potatoes.     Feb.  3. 


XMI.— BREWING.    WINES, 

.Applications. 


SPIRITS.     &c. 


1269.  Melhuish.  Treatment  of  malt  liquors.  [.Addition 
to  No.  13,528  of  1908.]*    Jan.  18. 

1726.  Beavcn  and  Lancaster.  Furnaces  of  malt  and 
other  kiln.s  and  drying  apparatus.     Jan.  25. 

2202.  Charmat.  Fermenting,  clarifying,  and  drawing- 
otf  apparatus  for  effervescing  liquids.  [Fr.  .Appl..  Feb.  1. 
1908.]*     Jan.  29. 


Complete  Specification  .Accepted. 
Priming     of     malt 


13,528  (1908).  Melhuish 
Feb.  3. 


li<piors. 


XVIII.— FOODS ;    SANITATION,    WATER 
PURIFICATION:    A.ND  DISINFECTANTS. 

(A.) — Foods. 
.AppLiCATroxs. 

1342.  Week  Ges.     St<>rilising  apparatus.     [Ger.  .Appl., 
Jan.  20,   1908.]*     Jan.   19. 

1444.   Rittmann  (Herdeen).     Flour.     Jan.  20. 
2202.  Charmat.     See  iinihr  XVII. 
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CoupLBTE  Specification  Accepted. 

6438  (1908).  Desmaroux.     Storilising  liquids  of  organic 
origin.     Jan.  27. 

(B). — Sanitation  ;    VVateb  Pueikication. 

-Application. 

1239.   Wilton.     Treatment    of    sewage    ami    materials 
therefor.     Jan.   18. 

Complete  Specification  Accepted. 

l(i..")7  (I0<)8).  Ives.     Treatment  of  sewage.     Jan.  27. 

(C.) — Disinfectants. 

Application. 

1238.  Wilton.     Disinfectants.     Jan.   18. 


XIX.— PAPER,  PASTEBOARD,  &c. 
Applications. 

1715.  Galay  and  Galay.  Air-proof  and  waterproof 
paper  and  films.*    Jan.  23. 

1874.  Gray  and  Moore.  Making  paper  waterproof  and 
semi-transparent.     Jan.  26. 

Complete  Specification  Accepted. 

8708  (1908).  Lilienfeld.  Manufacture  of  cellulose 
derivatives  from  viscose.     Feb.  3. 


XX.— FLVE  CHE.MIC.-Mi',  ALKALOIDS, 
ESSENTL\L  Olli^,  AND  EXTK.\GTS. 

Applications. 

1431.  Kalle  und  Co.  Production  of  substances  for 
confer.ing  on  human  beings  and  other  animals  immunity 
against  disease.     [Ger.  Appl.,  March  24,  1908.]*     Jan.  20. 

1560  and  1561.  Wellcome  and  Barger.  Production 
of  i>hysiologically  active  bases.     .Ian.  22. 


1984.  Xewton  (Bayer  und  Co.).  Manufacture  of 
pharmaceutical  compounds.     Jan.  27. 

2020.  I'ritzsche  und  Co.  Manufacture  of  n-))ropyI 
ester  of  ;)-aminobonzoic  acid.  [Ger.  Appl.,  March  24 
1908.]*    Jan.  27. 

Complete  Specificitions  Acceited. 

7319  (1908).  Bontley,  Weizmann,  and  Clayton  Aniline 
Co.  Treatment  of  liquid  pineno  hydrochloride  and  ))ro. 
duction  of  -solid  pinene  hydrochloride  and  camnhene 
Feb.  3. 

W  14,408  (1908).  Zimmormann  (Chem.  Fabr.  auf  .Acticn, 
vorm.  E.  Sobering).  Manufacture  of  bomyl  oxalate. 
Jan.  27. 


XXI.— PHOTOGRAPHIC  MATERIAI.^  AND 

PROCESSES.  I 

.\PPUCATION. 

1498.  Sonnenberg.  Photographic  plates,  films,  papers, 
etc.    Jan.   21. 

Complete  Specifications  Accepted. 

23,615  (1907).  Clifton  and  Wells.  Colour  photographv. 
Feb.  3. 

1689  (1908).  Caldwell.  Production  of  sensitised  sur- 
faces for  photography.     Jan.  27. 

18,750  and  20,909  (1908).  Brassour.  Manufacture  of 
screens  for  colour  photography.     .Ian.  27. 

21,839  (1908).  Vcrtiin.  Kunstseide  Fabr.  .Making 
colour  screens  for  photography,  etc.     Jan.  27. 


XXII.— EXPLOSIVES,  MATCHES,  &r. 

Complete  Specifications  Accepted. 

1677    (1908).    Sparre.      Manufacture      of      explosives. 
Jan.  27. 

9259  (1908).  Kynoch,  Ltd.,  and   Udal.     Wrappers  for 
blasting  explosives.     Jan.  27. 


I 

II 
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Birmingham  Section. 

Meeting    held    at    Birmingham     University    on    ThuTsday, 
November  5th,  190S. 

MR.    EENKY  SILVBSTEK,   B.SC,   F.I.C.,   IX   THE   CHAIR. 


THE    UNIVERSITY    TRAINING    OF    INDUSTRIAL 
CHEinSTS. 

BY  HENKY  L.    HEATHCOTE.   B.SC. 
{Abstract.) 

At  the  Annual  General  Jleeting  of  the  Society  of 
Chemical  Industry  in  Birmingham  in  1907,  Sir  Oliver 
Lodge,  the  Principal  of  the  University,  speaking  about 
the  Department  of  Applied  Chemistry,  said  :  "  We  have 
not  yet  attacked  the  building  for  AppUed  Chemistrj",  and 
really  Applied  Chemistry  seems  so  enormous  and 
portentous  a  subject  that  I  really  don't  know  how  to 
begin.  Perhaps  some  ideas  will  be  suggested  in  tliis 
meeting  as  to  what  we  ought  to  do."  The  Committee 
of  the  Birmingham  Section  thought  that  a  paper  on  the 
subject  would  lead  to  a  discussion  that  might  throw 
some  hght  on  the  question  of  how  applied  chemistry 
may  best  be  taught  at  Universities. 

Having  gone  through  the  mill  myself,  I  was  anxious 
to  do  something  to  guide  those  who  are  striving  to  fit 
themselves  for  the  work  of  an  industrial  chemist.  I  also 
hoped  that  something  might  be  said  which  could  be  applied 
by  those  whose  business  it  is  to  conduct  commercial 
undertakings,  for  chemistry  lies  at  the  very  core  of  all 
schemes  for  the  welfare  of  the  manufacturer,  and  of 
commerce  generally. 

Pii-st   of  all   the   industrial   chemist   must   be   a   sound 
chemist,   and   any   considerable   departure   from   the   full 
degree  course  of  the  University  would  impair  this.     He 
wants  all   the  theory  he   can  get.     Theory  is  a  labour- 
saving  device  in  every  sense  of  the  word,  and  the  sounder 
the  man  be  in  theory  the  fewer  futile  experiments  will 
lie  make,  and  the  more  efficient  will  he  and  liis  laboratory 
be.     A  degree  stands  not  for  so   much   knowledge,   but 
as  a  mark  that  the  owner  has  developed  to  a  high  degree 
the  mental  machinery  for  obtaining  and  handling  infor- 
mation in  an  efficient  manner.     So  all  industrial  chemistry 
should  be   post-graduate,  and   I   propose   to  limit   myseff  , 
to  suggestions    respecting    post-graduate    work.     If    any   ' 
alteration  has  to  be  made  in  the  graduate  course,  we  may   I 
leave  suggestions  for  the   making  of  it  to  those   whose  | 
special  business  it  is  to  produce  scientists.  I 

In  the  post-giaduate  work  of  the  appUed  chemist  we  j 
should  have  lectures  and  much  laboratory  practice  in  a  , 
great  variety  of  commercial  materials  and  products — 
finished  and  unfinished — their  composition  and  properties 
being  ascertained  by  chemical,  physical,  and  mechanical 
tests,  and  their  uses  illustrated  during  the  lectures,  men- 
tion being  also  made  of  their  sources,  prices,  and  any 
special  restrictions  to  their  caniage  or  use.  This  know- 
ledge is  the  basis  oi  all  industrial  chemistry,  be  it  the 
construction  of  new  plant  or  the  improvement  of  an  old 
process.  We  must  certainly  not  restrict  the  materials 
\'.o  those  employed  in  and  produced  by  local  industries. 
3ut  it  would  be  well  to  see  that  as  many  as  possible  of 
hem  were  included. 

Having  dealt  with  commercial  materials,  we  might 
lave  a  lecture  course  with  some  laboratory  practice  in  the 
ffocesses  of  industrial  chemistry,  such  as  transporting 
olids,  liquids,  and  gases ;  weighing  and  measuring ; 
jrinding  etc.  :  melting,  dissolving,  emulsifying,  and  ! 
bsorbing ;  cleaning,  washing,  drying ;  heating  and 
ooling;  evaporating  and  distilling;  crystallising  and  : 
ialysis ;  separating  solubles  and  insolubles ;  electrolysing  : 
'Xidation  and  reduction;  precipitation  and  prevention  of 
■recipitation.  This  coui-se  might  well  be  mainly  descrip- 
ive,  and  on  the  lines  of  Grossmann's  little  book,  "  The 
'lements  of  Chemical  Engineering.'  might  give  accounts  | 


of  the  large  scale  equiv^alents  of  the  laboratory  Bunsen, 
the  beaker,  the  filter,  the  blowpipe,  the  U  tube,  the  burette 
clip,  etc.  The  object  of  this  course  would  be  to  make  the 
student  acquainted  with  the  items  of  plant  that  are 
common  to  many  industries,  and  to  show  him  what 
"  plant  "  is.  No  attempt  would  be  made  to  studj'  a  number 
of  the  large  aggregates  of  plant  that  characterise  the 
several  chemical  industries  ;  perhaps  one  or  two  which 
illustrated  important  chemical,  physical,  or  economic 
achievements  might  be  briefly  described.  In  the  labora- 
tory he  should  handle  these  items  of  plant  sufficiently  to 
acquire  a  mental  grasp  of  the  construction  and  purpose  of 
the  apphance  and  its  parts.  Manual  dexterity  should  not 
be  expected.  In  this  way  he  will  learn  by  experience 
some  of  the  differences  between  small  and  large  scale 
appliances,  and  in  the  lectures  differences  in  the 
results  produced  when  passing  from  the  small  to  the  large 
scale  should  be  carefully  examined  and  explained.  This 
will  familiarise  the  student  with  some  of  the  difficulties 
that  meet  the  experimenter  who  is  trjing  to  reduce  a  new 
process  to  ])ractice  on  a  commercial  scale  and  facilitate 
this  generally  difficult  and  tedious  change. 

In  accordance  with  the  principle  of  keeping  costs  well 
to  the  front  in  the  mind  of  the  student,  he  should  learn 
the  approximate  cost  and  soiurces  of  these  items  of  plant, 
and  also  the  cost  of  the  plant  required  for  producing 
definite  chemical  and  physical  changes.  In  this  part 
of  the  course  the  student  will  have  already  met  some  of 
the  forms  of  power.  In  the  next  part  he  should  jnake  a 
special  study  of  the  chemical,  physical,  and  mechanical 
effects  of  power  on  commercial  materials.  He  should 
learn  the  cost  of  the  various  kinds  of  power.  The  special 
advantages  of  each  and  the  consumption  of  power  in  pro- 
ducing definite  chemical  and  physical  changes  should  be 
calculated  and  clstssified.  All  this  might  be  taught  in  the 
Department  of  Industrial  Chemistry. 

In  the  engineering  department  he  should  learn  the  form 
and  purpose  of  a  number  of  tools  and  appliances  used  in 
engineering,  how  to  read  blue  prints,  and  make  rough 
drawings.  He  shoidd  be  able  to  calculate  and  ascertain 
the  stresses  and  strains  in  simple  structures — should,  in 
fact,  go  through  an  elementary  general  engineering  course, 
including  the  strength  and  testing  of  materals  and  simple 
structures. 

This  information  is  not  to  equip  him  for  working  plant 
or  for  designing  or  constructing  machines  or  structures, 
but  because,  as  a  chemist,  he  will  require  it.  The  indus- 
trial chemist  in  a  works  corresponds  to  the  special  senses 
in  a  human  being.  The  engineer  corresponds  to  the 
muscular  and  kinaesthetic  senses  which  serve  a  purpose 
very  different  to  that  served  by  the  organs  of  prediction. 
Consequently  we  must  select  courses  so  as  to  steer  clear 
of  producing  anything  like  the  chemical  engineer. 

In  the  department  of  metallurgy  the  student  might  be 
famiharised  with  the  microscopical  examination  of  metals 
and  alloys,  and  in  the  physics  department  with  calorimetrj' 
and  pvrometrj-. 

In  the  department  of  commerce  the  industrial  chemist 
must  learn  something  of  industrial  economy,  the  statics  and 
dynamics  of  the  social  organism ;  wealth,  and  its  production, 
value,  price,  costing,  selling,  plant,  tools,  maintenance, 
depreciation,  and  the  factors  that  influence  it,  the  relations 
of  employers  to  emploj'cd.  and  the  law  relating  to  employ- 
ment. 

The  final  course  in  the  applied  chemistry  department 
might  well  be  aimed  to  develop  the  faculty  of  .lynthesis, 
and  might  include  lectures  on  "  Invention."  a  study  being 
made  of  improvements  and  patents.  This  course  could 
be  run  in  conjimction  with  research  on  an  industrial 
problem.  Tliis  should  be  drawn  up  so  as  to  bring  in  as 
many  commercial  considerations  as  possible  to  exercise 
the  student  in  their  practical  sj-nthesis  and  acquaint  him 
with  the  sources  of  information.  If  the  research  is  one 
likely  to  end  in  patent  specification  so  much  the  better. 
It  is  neither  necessary  nor  adrisable  for  the  future  indus- 
trial  chemist  to  pursue  research  in  pure  chemistry ;  in 
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that  the  purity  of  the  product  would  be  one  of  his  chief 
aims,  whereas  the  chief  concern  of  the  industrial  clieinist 
is  the  applicabihty  of  his  product. 

Professor  Kipping,  in  his  address  to  the  ('hcniioal  Section 
of  the  British  Association,  a|>pcars  to  favour  tlie  pure 
chemist  with  some  knowledge  of  chemical  engineering, 
and  probably  many  will  prefer  this  combination  so  long 
as  the  plant  required  does  not  have  to  be  bought  by  the 
University.  To  my  mind,  liowever,  it  is  much  better 
to  study  existing  commercial  products  and  processes 
thoroughly  well  before  attempting  to  improve  on  them. 
With  his  suggestion  that  temporary  scholarships  might 
be  founded  for  special  research  work  I  heartily  concur. 
This  system  is  at  work,  not  only  at  the  University  of 
Kansas,  but  also  in  that  of  Illinois,  where  there  are 
several  from  $250  to  $500  ;  and  in  Michigan,  where  there 
is  one  for  gas  research  and  one  for  pharmaceutical  research. 
But  this  should  follow  after  courses  in  industrial  chemistry. 
Furthermore,  the  product  would  be  much  of  a  specialist, 
and  although,  as  we  all  know,  specialists  are  often  useful 
and  successful  men.  yet  a  University  is  not  the  place 
for  producing  S[ieclalist3 — the  two  ideas  are  fundamentally 
opposed.  The  only  condition  which  might  serve  as  an 
excuse  for  specialisation  to  suit  particular  industries  is 
when  one  or  more  industries  is  dominant  in  the  district 
and  has  absorbed  a  great  amount  of  capital  and  labour. 
Not  until  any  one  industry,  by  reason  of  its  special 
bequests  or  special  development,  earned  the  right  to 
special  attention  from  the  University  could  there  be  any 
chance,  in  my  opinion,  of  chemical  plant  of  a  special 
character  being  added  at  the  University's  expense.  The 
dominant  chemical  industry  in  the  Birmingham  and 
Midland  district  is  iron  and  steel  making,  and  tlie  (ni  versity 
Jlctallnrgy  Department  already  contains  special  plant, 
which  is  worked  by  the  students  and  a  few  experienced 
workmen  under  Professor  Turner  and  liis  assistants. 
The  other  chemical  industries  in  this  district  arc  acid  and 
alkali  manufacture,  phosphorus  and  chlorates,  cyanides, 
varnishes  and  pigments,  tar  and  ammonia  distillation, 
pharmaceutical  preparations,  enamel,  gas  manufacture, 
soap  and  explosives,  leatlier  tanning,  glass  making, 
pottery  and  porcelain  making,  electro-plating,  and 
brewing,  no  one  of  which  is  dominant.  This  fact,  to  my 
mind,  is  a  final  argument  against  further  specialisation 
at  present,  and  furnishes  another  reason  for  making  the 
training  a  broad  one. 

It  is  important,  however,  to  face  this  question  of 
specialisation  from  every  point  of  view.  A  University 
is  not  only  a  teaching  institution,  but  it  is  supposed  to 
further  the  knowledge  of  the  subjects  it  deals  with. 
Precisely  how  this  idea  will  be  worked  out  in  the  case  of 
a  Department  of  Applied  Chemistry  it  is  hard  to  predict, 
but  it  is  quite  possible  that  in  some  cases  the  knowledge 
desired  will  only  be  obtained  if  the  process  or  product 
in  question  is  studied  on  the  commercial  scale.  The  need 
for  this  would  become  apparent  in  the  course  of  a  research, 
and  it  seems  that  the  directions  for  specialisation  would 
be  a  natural  outcome  of  the  research  work  of  the  depart- 
ment. From  the  point  of  view  of  expense  it  is  clear  that 
the  amount  invested  in  items  of  plant  would  be  as  small 
.13  possible.  Some  items  of  plant  are  necessary  in  order 
to  neutralise  the  cramping  ettect  of  tremulously  handling 
fragile  beakers  and  chasing  the  minutest  particle  of 
some  precipitate,  to  educate  a  delight  in  morinc 
something  worth  moving  and  getting  a  really  good  yield 
though  the  melting  point  may  be  a  trifle  low.  The  student 
should  use  plant  until  he  feels  himself  to  be  master  of  it, 
and  every  part  his  ready  servant. 

There  are  many  Universities,  Technical  Colleges,  etc., 
that  have  Departments  of  .Vpplied  Chemistry  not 
organised  on  these  lines.  I  felt  it  my  duty  to  make 
myself  acquainted  as  far  as  possible  with  the  courses 
and  equipment  of  such  departments  both  at  home  and 
abroad,  out  however  interesting  it  would  be  to  give 
some  account  of  their  methods,  I  feel  convinced  that 
every  locality  must  consider  its  own  special  needs  and 
not  follow  any  precedents  till  after  careful  study  of  its 
own  requirements. 

These  other  Departments  of  Applied  Chemistry  seem 
to  fall  naturally  into  three  main  classes  according  to  the 
main  product  aimed  at,  viz.,  the  pure  chemist,  the  works 


chemist,  and  the  cheuucal  engineer.  It  is  particularly 
interesting  to  note  how  institutions  of  the  extreme  typos 
are  tending  to  become  more  like  the  middle  type. 
Birmingham  University  is  an  example  of  the  one  change, 
and  as  an  example  of  the  other  the  Massachusetts  Institute 
of  Technology,  in  1903,  abolished  certain  options  in  their 
course  of  chemical  engineering  and  decided  to  make 
it  essentially  a  course  of  chemistry,  with  some  work  in 
applied  mechanics  and  mechanical  engineering.  Another 
recent  change  in  that  Institute  is  the  transfer  of 
instruction  in  industrial  chemistry  from  the  third  year 
to  the  fourth  year. 

The  works  is  not  the  proj)er  place  for  a  chemist 
to  acquire  all  his  knowledge  of  industrial  chemistry. 
It  is  altogether  too  hard  on  the  student  to  expect 
him  to  jirovc  satisfactory  under  these  conditions. 
Professor  Kipping  has  recently  jwinted  out  the  disastrous 
results  that  have  attended  this  policy.  The  University 
seems  in  every  way  a  suitable  place  for  the  prospective 
applied  chemist  to  study  his  profession  ;  there  the  change 
from  pure  chemist  to  works  chemist  can  be  made  as  gradual 
as  is  necessary  :  there  he  can  pass  gradually  from  labora- 
tor)'  appliances  to  their  large  scale  equivalents.  These 
fundamental  industrial  appliances,  processes,  and  materials 
can  be  represented  to  him  as  the  "  elements  "  of  industry. 
When  certain  of  these  combine  they  go  to  form  one 
industry ;  when  others  combine  another  industry 
formed,  and  so  on.  Visits  to  works  can  be  made  into 
exercise  in  "  analysis  "  and  analagous  exercises  in  syntlu 
could  be  performed.  What  he  has  to  learn  about  econoi.i 
could  be  introduced  in  a  similar  way.  For  instance,  iiif 
phenomena  of  supjily  and  demand  for  commercial 
commodities  have  their  counterpart  in  the  phenomena  of 
solution,  diffusion,  and  crystallisation.  The  sohibility 
and  rate  of  diffusion  regulate  the  "  supply  "  of  solid  to 
a  liquid  or  medium  capable  of  taking  it  up.  Ilie  higher 
the  temperature  the  more  rapidlj*  will — os  a  rule — the 
solution  he  effected,  and  the  more  rapid  the  rate  of  travel 
the  quicker  are  letters  and  goods  carried  and  the  sooner 
the  demand  for  a  commercial  commodity  is  met  iind 
supplied.  The  phenomena  of  supersaturation  have  their 
counterpart  in  over-production,  and  its  results  and  so  on. 
In  the  works  he  will  get  no  such  kindly  tuition.  At  the 
University,  too,  he  is  near  the  other  departments  of 
learning  that  he  should  attend.  At  the  same  time,  it 
should  be  possible  at  any  rate  in  Birmingham  for  much 
of  the  analytical  work  to  be  done  in  the  hnc  laboratories 
of  the  Municipal  Technical  School  and  perhaps  for  other 
courses  to  be  elaborated  there,  and  duly  recognised  as 
qualifying  for  graduation  or  other  University  privileges. 

Now,  in  conclusion,  is  this  programme,  which  is  dictste<) 
by  considerations  both  general  and  local,  feasible  ?  It 
has  been  said  that  no  man  exists  so  versatile  as  to  properly 
direct  a  department  like  that  I  have  sketched.  It  has 
also  been  suggested  that  the  best  way  is  to  employ  outside 
experts.  There  are  obvious  advantages  in  bringing 
experts  into  touch  with  the  University,  but,  if  we  wish  to 
avoid  specialisation,  it  would  be  better  to  do  without 
specialists,  and  try  to  instal  a  Professor.  .Assistant  Professor, 
or  director  as  the  ))ermanent  head  and  organiser  of  .til 
the  courses.  It  would  not  be  very  difficult  to  find  the 
right  man  :  he  is  not  expected  to  be  an  expert  in  all 
departments  of  applied  chemi.strj-.  .\nd  if  there  is  no 
such  man  it  docs  not  alter  the  fact  that  if  this  is  the  right 
kind  of  department  a  man  must  be  found  to  direct  it. 
When  an  article  that  is  in  great  demand  cannot  be  bought 
on  the  market,  the  manufacturer  makes  it  himself  if  ho 
really  wants  it.  The  University  should  make  sure  that 
it  knows  what  kind  of  man  is  wanted,  and  then — if  not 
forthcoming— select  Die  most  promising  material  and 
mould  it — or  set  it  to  make  itself — into  the  required 
tinishc<l  product. 

Comments  on  extract  from  foregoing  paper. 

Professor  R.  Melpola  :  In  substance  I  agree  generally 
with  your  proposjils.  In  fact,  I  had,  during  the  vacation, 
been  making  rough  notes  of  my  ideas  liefore  I  knew 
of  your  intention  to  rend  this  paper,  and  it  is  molt 
interesting  to  me  to  find  how  far  our  views  coincide. 

Professor  W.  A.  TrLDEN  :  (1)  The  establishment  of 
departments  of    applied  chemistry  in   the  colleges  and 
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Universities  will  not  improve  the  situation  in  England 
to  any  appreciable  extent  until  the  manufacturers 
generally  are  prepared  to  employ  scientific  chemists 
and  pay  them  adequately.  A  man  of  ability  will  not 
spend  five  or  six  years  in  study  at  his  own  expense  unless 
there  is  a  career  for  him  in  prospect  at  the  end  of  it. 
Too  many  of  the  so-called  "  chemists  "  in  works  are 
])eople  of  inferior  education  and  ability,  who  would, 
in  most  cases,  take  a  low  place  in  any  profession,  say, 
medicine,  law,  or  engineering.  To  attract  ability  in  the 
direction  of  applied  chemists,  it  must  be  made  loiown 
generally  to  the  public  that  this  is  a  field  in  which  at 
least  a  living  can  be  made. 

(2)  I  disapprove  of  attempts  to  imitate  industrial 
apparatus  in  a  college.  The  whole  of  the  conditions 
under  which  work  can  bo  done  are  so  different  that  the 
expense  is  not  justified.  This  opinion,  however,  does 
not  exclude  the  idea  of  giving  instruction  in  mechanical 
drawing,  properties  of  oonstnictivo  materials,  the  prin- 
ciples of  the  steam  engine,  the  dynamo,  and  the  methods 
of  handling  largo  quantities  of  solids,  liquids,  and  gases. 
But  a  student  will  get  more  useful  information  from  a 
visit  to  a  gas  works  or  vitriol  works  than  he  would  derive 
from  an  attempt  to  work  a  charge  of  material,  say,  1  /lOOth 
of  commercial  dimensions  under  conditions  in  which  co.st 
and  kind  of  labour,  etc.,  cannot  be  measured,  and  in 
apparatus  which  may  become  antiquated  in  a  year  or 
two. 

(3)  It  is  futile  to  expect  any  University  or  college  to 
turn  out  chemists  ready  to  play  a  leading  part  in  all 
hinds  of  chemical  industries.  The  man  who,  for  example, 
knows  all  about  soap  might  be  useless  in  a  cement  works 
or  an  explosive  works.  The  man  who  is  likely  to  bo 
most  useful  must  be  a  man  of  natur.n.!  ability,  who  has 
given  live  years  at  least  to  mathematics,  physics,  chemistry 
and  elementary  applications  of  mechanics  and  electricity. 
.\t  the  cud  of  that  time  he  will  be  prepared  to  under- 
take the  special  study  which  can  only  bo  undertaken 
when  he  has  decided  what  department  of  chemistry  he 
is  going  into.  This  can  best  be  done  in  connection 
with  the  industry  itself,  and  here  the  manufacturer 
who  intends  to  use  scientific  assistance  ought  to  stej)  in 
iuul  having  found  the  well  trained  chemist  take  him 
into  the  works  and  teach  him  the  business  as  is  done  in 
(iormany  and  to  some  e.Ktent  in  America. 

(4)  Of  course  every  well  educated  m,an  .shovdd  have  a 
certain  knowledge  of  book-keeping  and  business  methods, 
liut  this  is  essentially  the  work  of  the  business  manager 
and  not  of  the  chemist.  If  the  latter  is  to  be  employed 
in  the  study  of  markets  and  economic  questions  he  cannot 
be  expected  to  do  anything  in  the  w;iv  of  im])rovcnient 
of  processes  and  manufactures  in  which  he  is  interested. 
His  place  should  be  in  the  laboratory,  or  when  in  the 
works  he  should  be  associated  with  the  engineer,  with 
wliom  he   should   work  in   harmony. 

Sir  WiLtiAM  Ramsay  :  In  this  country  no  settlement 
has  occurred  for  two  reasons : — Few,  if  any,  works 
employ  a  sufficient  number  of  chemists,  and  few,  if  any, 
allow  their  chemists  to  know  what  goes  on.  In  Germany 
works  draw  their  chemists  from  two  sources — Poly- 
lechnika  and  Universities.  In  the  former  an  attem))t  is 
made  on  the  broad  lines  you  indicate,  to  give  young  men 
a.  suitable  training.  Such  young  men,  however,  are 
not  found  to  be  equal  in  ability  or  capacity  to  the  product 
of  the  Universities.  The  reason  stated  is  that  though 
l'olyt*chnika  students  are  well  informed  as  to  what 
lias  been  done,  they  do  not  know  how  to  tackle  new 
liroblems  ;  or  if  they  try  to  do  so,  their  energies  are 
ilirected  to  attempting  .small  improvements  in  detail. 
I'ho  German  University  student,  as  everyone  knows, 
is  trained  in  research  ;  he  Icams  a  method"  of  thought, 
lud  can  easily  substitute  a  practical  for  a  theoretical 
luoblem.  Anyhow,  I  have  been  told  that  the  Univeniity 
man  commands  a  larger  initial  salary  than  the  Poly- 
Icchnikum  man,  and  as  a  rule  gives  more  satisfaction  in 
I  lie  long  run. 

The  student  in  (iermany  gets  his  training  in  the  works. 
I  have  been  told  by  one  who  employs  150  chemists, 
I  hat  they  sort  themselves  rapidly  into  three  clas.sea  : — 
«)  the  routine  men,  who  like  to  s])end  their  time  over 
nialyses.     These     check     the     raw     material     and     the 


finished  products.  They  are  quite  happy  in  doing  this 
class  of  work.  These  are  the  most  numerous.  (6)  The 
research  chemists,  who  try  new  processes,  suggested  by 
themselves  or  others,  (c)  The  managers  of  departments, 
or  foremen  who  prefer  to  direct  the  manufacture  and 
keep  the  hands  up  to  their  work.  The  Polytechuika 
men  belong  mostly  to  the  first  class  ;  some  to  the  third. 
The  University  men  to  tho  second,  mostly ;  a  gooil 
many  to  the  third. 

It  would  be  possible  to  give  a  complete  technical 
training  in  a  University  only  if  the  man  were  to  devote, 
say,  10  or  15  years  of  his  life  to  being  trained.  By  that 
time,  he  would  probably  be  unfit  for  any  post.  Far 
better  stick  to  science,  to  loam  the  methods  of  thought 
and  of  work;  if  the  man  has  it  in  him,  he  will  soon  pick 
up  the  commercial  and  technical  sides.  I  could  give 
you  numiSrous  instances  where  pure  scientific  chemists 
are  making  large  sums  or  receiving  large  salaries  ;  their 
works  experience  lasted  perhaps  a  year  or  two  years. 

Mr.  Thomas  Tyrer  :  Cliemical  technology  cannot  be 
taught  on  any  sufficiently  practical  scale  in  a  University 
like  Birmingham,  though  particular  branches  of  tech- 
nology can  be  very  efficiently  illustrated,  and  a  few — 
very  few — demonstrated.  All  research  sooner  or  later 
tends  to  practical  application.  There  must  be  auto- 
claves, presses,  filters  (vacuum  and  pressure),  com- 
pressed air,  and  even  high  pressure  steam,  with  sufficient 
electrolytic  appliances  to  investigate  the  fruitful  field 
0()ening  in  that  direction.  But  these  are  aids  to  the 
development  of  what  after  all  is  the  instinct  of  practicality. 
I  Icnov/  well  trained  men  of  high  scientific  accomplish- 
ments who  have  been  and  are  in  works  laboratories, 
but  whom  I  would  rather  pay  to  do  nothing  than  place 
in  charge  of  works.  No  man  is  fit  to  be  a  technical 
chemist,  in  the  true  sense,  imless  he  is  grounded  in  tho 
jninciples  of  chemistry,  physics,  elementary  mechanics, 
metallurgy,  electricity,  mathematics,  geometry  (and 
drawing),"  and  botany.  A  technologi.<it  must  not  be 
ignorant  of  German  and  French,  particularly  German. 
With  the.se  departments  of  science  plus  common  .sense, 
you  probably  have  your  man  minus  exiierienco,  and  no 
University  will  give  him  that. 

Mr.  G.  S.  Albright  :  The  man  who  is  valuable  in  a 
works  must  have  the  soundest  possible  laiowledge  of  the 
various  branches  of  pure  .science — the  more  the  better — 
— but  especially,  of  course,  chemistry,  physics,  mathe- 
matics, and  mechanics.  His  knowledge  should  be  such 
that  he  can  taclde  any  investigation  set  before  him  from 
various  aspects,  and  if  he  has  not  the  information  at 
hand  in  all  eases  he  should  Icnow  where  to  look  for  it. 
The  more  he  has  seen  of  the  Avorking  out  of  industrial 
operations  the  better — one  transfer  of  a  laboratory 
]n'Ocess  to  a  works  scale  if  %\atched  by  an  intelligent 
man  will  go  far  to  make  him  into  a  useful  chemist.  He 
should  have  learnt  how  to  properly  set  down  and  index 
all  his  work  and  to  keep  clear  records  .nnd  make  out 
cost  sheets.  He  must  be  honest,  honourable,  and  reliable 
— the  labour  and  research  of  years  are  embodied  in 
])ractical  chemical  processes  and  are  a  very  jiortable 
asset :  hence  the  hesitation  of  many  manufacturers  to 
admit  students  into  their  works. 

As  to  the  amount  of  practical  training  which  a 
University  can  give,  much  more  might  be  done  to  give 
a  trained"  chemist  some  insight  into  tho  difficulties  of 
practice.  Probably  after  graduation  he  shoiUd  spend 
at  least  a  year  in  studying  the  history  of  chemical  processes, 
with  their  successes",  and  especially  their  fai'ures  and 
the  causes  for  the  failures — assisted  possibly  by  a  museum 
of  specimens  of  the  products  and  of  the  materials  used 
in  the  construction  of  chemical  plant. 

On  the  practical  side  all  that  is  wanted  is  a  "  creche  " 
laboratorv  where  certain  processes  could  be  ])ut  through 
on  the  Tcwt.  scale.  A  course  would  consist  of  one  or 
(wo  processes  carried  through  from  the  lal)oratory  into 
tho  creche,  with  minute  attention  to  the  differences  in 
apparatus  and  appliances  necessary — quantities,  times, 
temperatures,  all  noted,  and  conclusions  drawn  from  tho 
creche  work  all  fiuallv  embodied  in  a  cost  sheet,  showing 
lirobable  labour,  fuel",  repair  of  plant  and  raw  materials, 
&o.  ,      , 

A  few  com])arativelv  simple  i)rocPsses  which  mvolvod 


174 


HEATHCOTE— THE  UNIVERSITY  TRAINING  OF  INDUSTRIAL  CHEMISTS.  [Feb.  27.  1009. 


boiling  either  with  or  witlioiit  pressure,  filtration,  evapora- 
tion, drying,  fumucing,  and  such  like  would  give  the 
student  a  real  iuslght"  with  some  of  the  difficulties  of 
])ractice  and  show  how  often  means  and  operations 
which  are  easy  at  the  laboratory  are  difficult  outside 
and  sometimes  vice  vcrsti.  Here  the  student  becomes 
familiar  with  the  conversion  of  laboratory  into  practical 
(■ommcK'ial  quantities  and  volumes — a  most  usefiil  art. 

In  addition  some  knowledge  of  engineering  drawing 
and  the  getting  out  of  quantities  is  about  all  the  equip- 
ment which  a  University  can  expect  to  give,  except  whore 
a  spe<ial  industry  is  dominant,  such  as  dyeing  at  Bradford 
or  Liceds,  where  the  creche  is  on  a  small  scale  and  can  be 
specialised. 

Professor  A.  Smithells  :  I  am  strongly  of  opinion 
that  there  is  room  for  a  tyiie  of  University  teaching  which 
shall  concern  itself  with  the  borderland  knowledge  whiih 
lies  between  formal  science  and  the  craftsmanship  of 
chen\ical  industries. 

I'ROFESSOB  H.  R.  Pbocter  :  One  of  the  conclusions 
to  Ik-  drawn  from  your  paper  is  that  no  one  niethod  of 
teaching  industrial  chemistry  is  applicable  to  all  industries. 
While  I  can  imagine  that  a  miniature  blast  furnace  would 
yield  no  useful  information,  it  is  quite  certain  that  small 
sized  plant  in  other  industries  is  capable  of  giving  useful 
results,  or  why  would  it  be  so  common  in  sonu'  trades 
for  manufacturers  themselves  to  have  small  experimental 
installations  1  The  object  of  a  I'niversity  technical 
department  should  bo  not  to  suixrscdc  practical  experience 
in  the  works,  which  is  essential  ;  but  to  teach  things 
which  the  works  in  the  particular  trade  cannot  teach. 
In  a  teaching  laboratory  many  small  scale  experiments 
can  be  made  which  art^  impossible  on  a  manufacturing 
scale,  and  while,  in  the  works,  investigations,  however 
interesting,  are  merely  pursued  to  the  stage  of  immediate 
jirofit,  it  is  possible  in  a  scientific  laboratory  to  carry  them 
further  with  ultimately  yet  more  important  results. 
The  greatest  obstacle  to  technical  teaching  is  the  attitude 
(if  the  manufacturers  themselves,  who  ask  for  a  training 
which  must  take  at  least  5  years,  and  will  only  pay  the 
wages  of  an  ordinary  skilled  mechanic.  I'nder  these 
circumstances  prizes  are  so  few  that  the  more  promising 
young  men  will  not  take  the  tech^ical  side. 

Dr.  G.  H.  BAir.EV  :  A  rappmchmcnt  l)etween  University 
authorities  and  industry  is  urgently  called  for  in  the 
interests  of  both,  and  the  main  difficulties  will  vanish 
when  once  it  is  fully  realised  that  University  teaching 
is  incomplete  without  its  practical  bearings  and  that 
industrial  chemistry  rests  for  its  support  on  the  kind 
of  teaching  which  the  University  should  afford. 

As  an  illustration  of  the  importance  of  this  attitude 
of  mind,  the  following  is  my  own  ex^)crience  : — I  have 
lectured  for  many  years  on  sulphuric  acid  and  alkali 
as  an  optional  subject  for  the  degree  in  the  Honours 
School  of  Chemistrj  at  the  University.  Notwithstanding 
that  of  all  special  subjects  I  considered  this  (and  do  still) 
the  most  suitable,  I  Ixwame  impressed  with  the  undesira- 
bility  of  training  the  industrial  chemist  by  means  of  a 
sjieci.al  courst-.  1  therefore  proposed  over  20  years  ago 
to  substitute  general  chemical  technology  of  engineering 
and  practice  in  analysis  and  operations  of  a  suitable 
nature  according  to  the  syllabus  quoted  in  an  address 
to  the  Manchester  Section  of  the  Society  in  lOO").  The 
working  out  of  such  a  course  was  a  very  arduous  under- 
taking, but  I  carried  it  through  two  evening  sessions, 
188S  to  1890.  It  met  with  appreciation  on  the  part 
of  the  many  engineers  and  chemists  who  attended  it, 
and  I  pressed  for  its  adoption  os  a  substitute  for,  or  a 
supplement  to,  the  si>ecial  course  in  sulphuric  acid  and 
alkali  for  day  students.  The  propo.sal  met  with  no 
supi)ort  from  the  authorities,  who  failed  to  realise  that 
such  a  training  was  called  for. 

Mr.  Eustace  Cakey  :  The  technology  of  some  industries 
can  be  learnt  to  a  much  greater  extent  in  the  laboratory 
than  is  possible  in  other  industries.  The  large  scale 
operatiims  cannot  be  learnt  and  practised  otherwise 
than  in  the  works,  and  the  only  n\elhod  of  procedure 
is  for  a  chemist  to  be  employed  in  the  labomtorv  at  the 
commencement  of  his  career  with  any  firm.  In  a  short 
time,  he  is  naturally,  as  soon  as  opportunity  offeri,  placed 
in  charge  of  some  practical   branch  of  the   business;    it 


may  be  to  pioneer  in  something  new,  which  has  been 
initiated  in  the  laboratory,  or  to  take  charge  of  some 
department  which  is  already  established.  The  latter 
course,  in  my  own  opinion,  is  much  the  better  for  the 
voung  chemist.  In  short,  iiractical  technology  can  only 
\)C  learnt  by  practice  in  the  works. 

Mr.  A.  Soi-TiiALL :  The  jiroduct  of  such  a  system  of 
training  as  that  described  should  prove  valuable  in  almost 
any  chemical  industry,  provided  that  :  (a)  The  subject  of 
it  did  subordinate  all  to  the  question  of  profit  and  loss. 
(6)  The  subject  did  not  acquire  contempt  for  the  imple- 
ments and  apparatus  he  would  have  to  employ  on  the 
largo  scale  which  are  not  usually  com])arablc  with  the 
elaborate  appliances  available  at  Universities,  (c)  The 
proposed  cour.se  insisted  on  accuracy  in  chemical  analytical 
work. 

In  the  s|>ecial  branch  of  ])harmaceutical  chemistry, 
the  uumufacturer  selects  the  most  promising  material 
and  moulds  it,  or  sets  it  to  make  itself  into  the  finished 
product. 

PuoFESsiiK  T.  Gray  :  The  course  of  study  which  you 

suggest  seems  to  me  very  good  ;   it  is,  in  fact,  very  similar 

to  that  followed  in  this  college.     Our  aim  is  to  give  the 

student  a  general  knowledge  of  the  principles  of  engineering 

which  will  enable  him  to  appreciate  the  engineer's  point 

of  view,  and  this,   I  understand,   is  your  propo.sal.     To 

ask  the  student  to  take  a  complete  engineering  course 

in  addition  to  his  chemi.stry  course  would  l)0  quite  useless, 

and   even    if   students   could    be    induced   to    siH<nd   the 

necessary    time    the   results   would    not    i>e   satisfactory. 

The  addition  of  the  subjects  you  mention  to  the  ordinary 

University  course  in  the  form  of  post-graduate  work  would 

probably  cause  the  least  inconvenience  ;    but  in  colleges 

such  as  ours,  whei-e  all  the  students  intend  to  adopt   an 

industrial  career,   I  think  it  an  advantage  to  introduce 

the  engineering  element  at  an  earlier  stage.     The  students 

should    know    something    about    drawing,    mechanics   of 

structures,  luimc  movers,  and  sourees  of  power  before  they 

attend    the    applied    chemistry     courses.     In    order    to 

permit  of  this  without  taking  too  much  time  away  from 

their   pi-incipal   studies   we   have   extended    the   diploma 

course  to  four  years.     In  the  first  year  the  students  have 

engineering  drawing   three  hours  weekly,  and  mechanics 

two  hours  weekly.     In  the  second  year  mechanics  three 

hours    wc-'kly  ;     and    in    the    thini,    motive    engineering 

two   hours   weekly.     These   classes   form  an   addition   to 

the  usual  chemistry,   mathematics,  and  physics  courses. 

In  the  thiixl  year  lectures  on  general  technical  chemistry 

are  given.     These  take  up  materials  of  construction  of 

plant,  from  a  chemical  (loint  of  view  ;   water  for  industrial 

purposes;    fuels  and  their  applications;    and  the  various 

industrial  operations,  such  as  grinding,  mixing,  separation 

of  solids,  etc.,  evaporating,  distillation,  etc.,  with  examples 

chosen  from  ditTeront  industries.     In  the  fourth  year  the 

time  is  divided  Ix-tween  the  pure  chemistiy  and  api>licd 

chemistry  laboratory.     In  the  latter  they  work  through 

exercises  on    .sam]>ling  and  analysis  of  gases  with  the  well 

known  forms  of  apparatus  ;    pyromclry  by  calori metric, 

thermo-electric,     electrical     resistance,     heat    and     light 

radiation  methods,  including  standardi.sation  ;  calorimetry 

by  different  methods,  including  the  use  of  the  bomb  and 

gas     calorimeters ;      exeix-iscs     with     exjK'rinu-ntal     gss 

producer ;     tests   of   efficiency    of   combustion    of    boiler 

furnace  with  calculation  of  various  heat  losses  ;   cxcivises 

with   filter  press;    separation   of  solids   by   settling   and 

filtering  in  meiio  :   evajioration,  including  multiple  cne<l 

evaporation,  for  which  we  have  a  small  plant  with  40  sq.  ft. 

heating     surface  ;      refrigeration  ;      crystallisation.     The 

object  is  to  teach  students  how  to  make  the  nccesstiry 

experiments,    with   <|uantilies   of   substance   frf)m   a   f<* 

lb.   up  to  a  cwt.,   which  form   the  preliminary  stage  in 

the  developuu'Ut  of  a  new  process.     So  far  as  possible  tht 

oxperimcntal    plant   is  on   the   model   of   that  used  on  a 

large  .scale  industrially.     We  have  now  imder  consideration 

the  ailditiim  of  a  course  in  economics,  but  so  far  uotliing 

has  been  done  in  this  important  department. 

Discussion. 

The   Chairman   said   that   the   training  of   industrisl 
chemists  in  the  past  had  frequently  formed  the  subject  for 
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ddresses  and  discussions  by  the  Society  of  Chemical  In- 
ustry,  and  the  evolution  of  so  complicated  an  organism  as 
Ir.  Heatheote  had  described  justified,  ho  thought,  tliecon- 
iderable  amount  of  attention  the  topic  had  received. 
V'ithin  the  last  eighteen  months  there  had  been  a  revival 
f  interest  in  the  relation  of  science  to  industry.  Professor 
leldola,  in  his  address  to  the  Chemical  Society,  which 
ms  widely  circulated,  devoted  a  considerable  portion  of 
i  to  the  influence  of  the  more  recent  institutions  upon 
heraical  industry,  and  the  autumn  address  of  Professor 
tipping  to  the  British  Association,  in  which  he  dealt  with 
imilar  questions,  would  be  within  the  recollection  of 
11.  The  views  put  forward  in  those  addresses,  together 
•  ith  those  expressed  by  Mr.  Heatheote  and  his  correspon- 
cnts,  pretty  well  covered  the  crround  to  be  discussed. 
dl  were  agreed  that  a  sound  scientific  education  must 
« the  basis  of  the  training  of  an  industrial  chemist,  and  it 
ras  only  in  the  post-graduate  course  where  a  marked 
ivergence  of  opinion  existed.  On  the  one  hand  it  was 
rgued  that  familiarity  with  operations  on  a  large  scale 
lould  give  a  practical  bias  to  the  mind  of  the  student,  and 
nablo  him  more  readily  to  apply  his  science  to  industrial 
iractice.  Quite  recently  he  had  occasion  to  compare 
he  old  calendars  of  some  of  our  Universities  and  colleges 
rith  the  more  recent  ones,  and  he  was  struck  with  the 
irovisions  that  are  now  made  for  courses  in  subjects  that 
ill-.  Heatheote  stated  to  be  desirable.  For  instance,  in 
Jirmingham  University  experience  could  be  obtained 
)y  intending  industrial  chemists  in  the  testing  and 
Managing  of  boilers,  gas  engines,  producers  ;  analyses  of 
;ases ;  measurement  of  high  temperatures  ;  ammonia 
)lant,  blowers,  etc.  Drawing  :  The  reading  and  making 
if  drawings  of  plant  of  a  type  found  in  chemical  works, 
tc.  Materials  used  in  various  structures.  The  testing 
)f  the  strength  of  materials,  etc.  ;  hydraulics,  etc.  A 
nnnber  of  Universities  and  colleges  had  provided  facilities 
)f  a  similar  kind,  and  if  these  opportunities  were  not 
argely  taken  advantage  of  it  must  be  reluctantly  attributed 
0  the  lack  of  demand  on  the  part  of  manufacturers  for 
iuch  a  product. 

On  the  other  hand,  it  was  argued  that  the  post-graduate 
curse  should  be  largely  devoted  to  original  research, 
or  such  a  training  induced  originality  of  mind  and 
esourcefulness,  and  from  such  an  education  new  processes 
nd  valuable  modifications  of  old  ones  would  be  much 
iiore  likely  to  result.  The  Universities  were  quite  capable 
low  of  supplying  either  type  of  man,  and  the  real  difficulty 
fas  that  there  were  so  few  openings  to  reward  a  student 
t  the  end  of  a  rather  expensive  training.  More  co-opera- 
ion  between  the  Universities  and  industry  was  desirable, 
•nd  the  discussion  of  the  subject  by  the  meeting  would, 
e  thought,  help  in  that  direction.  A  better  under- 
taading  would  result  in  a  wider  field  of  work  for  the  trained 
bemist,  and  that  would  favourably  affect  both  education 
nd  industry. 

Professor  Franklaxd   said  that  industrial   chemistry 

•as  the   making   of   money    out   of   chemical   processes, 

ad  the  industrial  chemist  was  the  man  who  could  do 

'lat.     The  possession   of  any   other  qualities  was  quite 

lamaterial  ;    as  long  as  one  could  make  money   out  of 

aemical  processes  one  was  a  successful  industrial  chemist. 

hey  ought  to  be  quite  clear  as  to  the  kind  of  industrial 

leniist    they    were    considering    from     an     educational 

andpoint.     They  were,  he  thought,  all  agreed  that  he 

'is  to   be  an   industrial   chemist  of   the   highest   order. 

'i  many  chemical  industries  there  were  many  so-called 

emists  employed  who  were  doing  useful  work  in  their 

ly  ;   but  who  were  not  trae  "  industrial  chemists."     He 

artily  agreed  with  Mr.   Heatheote  when  he  .said  that 

did  not  propose  that  any  of  his  suggested  industrial 

partraents  should  interfere  with  the  training  in   pure 

lemistry  which  such  a  future  industrial  chemist  would 

•oive.     There   could   be   no   doubt   that   the   industrial 

uist  must  be  fully  equijiped  with  the  lojowledge  of 

'  •general  principles  of  chemistry  ;    and  he  agreed  that 

more  he   knew   of   such   general   principles  and   the 

tor  his  theoretical  attainments  the  greater  use  would 

he  to  the  industrial   concern  he  joined   or  directed. 

1   this    matter    of    ideal   education    they    were   always 

■  ifronted  with  a  most  formidable  diflBculty  :    the  length 

time  which  a  student  was  prepared  to  devote  to  his 


studies.  After  an  experience  of  many  years,  he  could 
tell  them  it  was  with  the  greatest  difficulty  that  students 
could  be  induced  to  remain  three  years  at  a  University. 
They  wanted  to  be  earning  money,  and  may  be,  to  marry, 
at  an  age  which  was  not  consistent  with  spending  more 
than  three  years  at  a  University.  Most  of  those  who 
had  to  do  with  the  teacliing  of  pure  chemistry  knew 
that  the  duration  of  student  life  was  much  too  short. 
No  proper  gr.asp  of  chemical  science  could  be  obtained  in 
tlie  course  of  three  years  even  by  students  of  considerable 
ability  ;  still  less  by  the  great  majority  of  the  students. 
On  that  account  he  was  at  present  engaged  on  a  scheme, 
the  object  of  which  was  to  provide  a  four  years'  course 
of  study  at  the  University  ;  four  years  in  which  the 
B.Sc.  degree  could  be  obtained.  All  industrial  chemi.stry 
would  have  to  come  after  :  it  would  have  to  come  after 
the  four  years'  course  which  led  to  the  B.Sc.  degree  had 
been  completed.  He  thought  that  no  diminution  in  the 
amount  of  purely  chemical  training  should  be  admitted. 
Three  years  was  the  minimum.  He  hoped  that  nothing 
less  than  that  would  be  admitted  by  any  University ; 
indeed  he  trusted  that  the  period  would  be  extended  to 
four  years  so  far  as  chemistry  was  concerned.  A 
rearrangement  of  the  subsidiary  subjects  for  the  B.Sc. 
degree  might  be  permitted.  Tho  calendar  of  the  Bir- 
mingham University  showed  what  had  been  the  result 
of  considerations  of  that  kind. 

Professors  Brown,  Turner,  Burstall.  Dixon,  and  himself 
had  elaborated  a  scheme  of  sttidy  in  the  Birmingham 
University  which  they  believed  would  form  a  suitable 
subsidiary  subject  to  students  who  were  contemplating 
talcing  the  B.Sc.  degree,  in  chemistrv,  as  the  principal 
subject.  They  proposed  that  students  should  take  as  a 
subsidiary  subject  a  number  of  engineering  matters 
such  as  had  been  referred  to  by  the  chairman.  They 
thought  that  was  permissible  because  the  subjects  selected 
from  the  engineering  .syllabus  were  not  matters  of  purely 
utilitarian  importance,  but  subjects  which  expanded 
the  mind.  They  were  all  probably  agreed  that  there 
should  be  this  undisturbed  study  for  the  pure  science 
degree.  Then  the  differences  of  opinion  arose.  Some 
favoured  a  post-graduate  general  course  of  industrial 
chemistry  ;  others  objected  to  this  ;  while  there  were 
yet  others  who  were  in  favour  of  a  special  course  in  some 
selected  branch  of  industrial  chemistrv.  In  respect  to 
this  matter  his  mind  was  not  crystallised  ;  though  he 
would  point  out  that  at  the  University  they  had  proceeded, 
so  far,  on  the  idea  of  a  specialised  course.  They  had  two 
separate  departments  of  applied  chemistry  :  the  brewing 
department  and  the  metallurgical  department.  It  was 
interesting  that  those  two  departments  had  been  developed 
by  their  professors  on  entirely  different  lines.  As  to  the 
use  of  plant  there  appeared  to  be  great  difference  of 
opinion.  In  Professor  Tui-ner's  metallurgical  depart- 
ment, they  saw  chimnejs,  furnaces,  and  wheelbarrows 
and  such  things  characteristic  of  works ;  but  in  the 
brewing  department  they  would  not  see  anything  suggestive 
of  cither  beer,  wines,  or  spirits.  A  temperance  party 
might  be  taken  into  that  laboratory  without  fear  of  any- 
thing being  seen  connected  with  intoxicating  liquors. 
He  did  not  profess  to  know  which  was  the  proper  way  to 
conduct  such  training.  He  imagined,  however,  that  what 
was  suitable  and  necessary  in  one  branch  of  applied 
science,  might  be  unsuitable  and  imnecossary  in  another ; 
and  he  had  no  doubt  that  each  of  his  two  colleagues  was 
doing  his  work  in  the  best  possible  way.  SimilardiiTerences 
would  doubtless  be  found  in  other  branches  of  applied 
chemistry.  He  had  no  sort  of  objection  to  the  creation 
of  a  Chair  of  -•Applied  Chemistry  provided  that  it  would 
be  a  post-graduate  subject.  He  could  imagine  that  it 
would  be  an  interesting  and  stimulating  class  to  attend. 
He  did  not  think  tho  question  of  value  raised  by  Mr. 
Heatheote  a  difficult  matter.  Students  did  not  think 
much  of  value,  because  they  were  not  paying  for  their 
education.  When  a  man  was  engaged  in  an  industrial 
concern  he  had  to  think  about  value,  because  if  he  did 
not  produce  paying  result*  ho  would  bo  dismissed.  A 
man  placed  in  a  position  of  responsibility  soon  appreciated 
what  value  was.  The  man  who  could  undertake  tho 
duties  of  this  Professor  of  Applied  Chemistry,  if  he  were 
to  teach  general  applied  chemistry  in  tho  manner  indicated 
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by  Mr.  Heathcoti-.  «oiil<l  hv  a  very  rare  bird  indeed,  and 
one  dillioult  to  catch. 

If  he  was  to  bo  specially  trained  for  the  position,  as 
Mr.  Hoathcote  suggested,  then  ho  ventured  to  think  that 
the  "  reversible  reactions  "  by  means  of  which  he  was 
to  be  made  would,  before  his  training  was  complete, 
have  led  to  his  undergoing  a  considerable  amount  of 
decomposition. 

Jlr.  Gkoboe  Cadbubv,  Junr.,  said  the  ways  in  which 
chemistry  might  be  applied  in  their  particular  ease  had 
been  unfolded  in  a  marvellous  way.  Of  course,  they 
bought  all  kinds  ot  raw  materials.  With  regard  to  the 
training  of  men,  he  thought  it  would  be  imjiossible  to 
specialise  in  all  the  trades  in  which  chemists  would  be 
engaged.  He  supposed  the  scope  in  certain  trades  was 
small;  and  that  only  a  limited  number  of  men  could 
.  be  engaged.  It  would,  of  course,  be  too  much  to  ask 
the  University  to  lay  itself  out  to  teach  all  those  classes 
of  chemists. 

Ulie  list  read  out  by  the  Chairman  showe<l  what  a 
large  variety  of  <)))erati<)ns  there  were  carried  on  in  the 
Birmingham  neighbourhowl.  The  training  should  be 
of  a  broad  character,  in  which  those  taking  it  should  be 
able  to  appreciate  the  special  diRicultips  of  the  industry 
into  which  they  were  going.  The  training  should  be 
«uch  that  they  could  tackle  diliicuUies  as  they  arose, 
and  solve  tlioni  in  lluir  own  way.  The  most  successful 
training  would  lie  that  which  enabled  men  to  adapt  them- 
selves to  circumstances.  Ada])tability  was  one  of  the 
chief  things  which  should  be  brought  out.  He  was  not 
sure  that  that  was  included  in  .Air.  Heathcote's  formula. 
Perhaps  an  elemcntarv  knowledge  of  economics  was  as 
good  a  training  in  that  as  anything.  AVhut  was  needed 
to  be  done  was  to  train  men  who  would  be  able  to  tackle 
])roI)lcm»  and  deal  with  men.  Thcv  had  their  directors 
to  deal  with,  and  it  was  essential  that  they  should  make 
their  own  points  clear  in  simple  language — not  always 
in  formula? — and  get  on  with  those  who  were  to  carry 
on  the  processes  they  initiated.  He  foresaw  great 
difficulties  if  they  were  going  to  specialise  on  any  parti- 
cular trade.  The  amoimt  of  plant  requirwl  would  be 
enormous,  and  there  would  be  the  danger  of  the  know- 
ledge imparted  quickly  becoming  out  of  date.  In  all 
processes  and  trades  the  advance  was  rapid,  particularly 
in  the  processes  u.sed  ;  and  it  would  he  almost  impossible 
for  a  professor  or  a  de))arlment  to  keep  n\>  to  date.  On 
broad  lines  he  favoured  a  general  training,  which  would 
develop  the  character  of  men,  and  enable  them  to  tackle 
their  own  special  diflicnItieB  when  they  got  into  their 
own  special  line  of  work. 

Dr.  Price  said  that  what  chiefly  impressed  him  in  the 
paper  was  the  prolonged  jteriod  of  time  which  would  be 
necessary  for  an  industrial  chemist  to  spend  before  ho 
got  a  training  of  the  kind  which  Mr.  Heathcote  desired. 
It  must,  they  understood,  be  a  post-graduate  course, 
that  was,  after  3  years,  or  better  still,  4  years'  training 
for  a  science  degree  ;  in  this  matter  he  was  in  agreement 
with  Professor  Frankland.  He  must  then  obtain  a 
knowledge  of  the  many  s\ibje<ts  which  it  had  been  sug- 
gested it  was  necessary  for  the  industrial  chemist  to  know, 
which  meant  that  he  had  got  to  spend  several  j-ears  in 
obtaining  such  knowledge  without  apparently  getting 
time  for  research.  It  seemed  to  him  to  be  absolutely 
necessary  for  the  industrial  chemist  to  have  .some  training 
in  research.  He  was  sure  that  Mr.  Heathcote,  who  was 
looked  upon  as  a  successful  industrial  chemist,  owed  his 
success  largely  to  the  training  that  he  himself  had  in 
research.  It  was  only  after  one  had  had  such  a  training 
that  he  would  be  able  to  overcome  the  difficult  problems 
which  ho  might  miK-t  with  in  his  ivery-day  work.  If 
they  took  a  student  who  had  pone  through  the  ordinary 
University  course  and  simply  taken  his  degree,  he  very 
much  doubted  if  he  would  be  able  to  siirmount  some 
unexpix'ted  difliculty  without  a  great  deal  of  trouble. 
An  industrial  chemist  of  the  highest  tjpe  must  be  capable 
of  original  investigation  ;  and  if  he  first  came  into 
contact  with  such  investigatic^s  in  the  works  laboratory 
it  was  so  much  time  waste<l  for  the  employer  before  he 
had  gained  the  necps,sary  experience  ;  it  seenuKl  to  him 
that  such   knowle<lge  should   l>e  obtainetl   if   possible  in 


the  post-graduate  course.  Suppose  they  had  this  course, 
would  the  manufacturers  help  adequately  towards  the 
better  training  which  such  a  course  represented  ; 
Co-operation  in  carrjing  out  the  curriculum  was  of  the 
utmost  importance.  In  his  department  at  the  Birming- 
ham Municipal  Technical  Schools  there  was  a  very 
successful  clasis  in  gas  manufacture.  U])  to  two  sessions 
ago  the  class  was  taught  by  an  engineer,  and  naturally 
the  importance  of  chemistry  was  not  emphasised.  .\ 
change  was  then  made,  the  class  being  divided  into  two 
sections,  the  one  consisting  of  engineering  and  the  other 
of  chemistry.  He  believed  in  having  a  teacher  to  conduct 
such  classes  who  was  not  only  a  capable  chemist,  but 
one  who  also  had  an  intimate  knowledge  of  the  actual 
works  methods.  Possibly  owing  to  the  fact  that  gas 
making  is  a  municipal  undertaking  here,  he  was  able  to 
secure  the  services  of  Dr.  Davidson,  the  chief  chemist 
at  the  Corporation  Gas  Works ;  and  the  classes  «ere 
very  successful.  For  this  session  he  desired  to  arrange 
another  industrial  course,  in  connection  with  .nid  ami 
alkali  manufacture,  with  a  teacher  who  ]>i)sscssc<l  a 
proper  works  experience,  as  well  as  thorough  scieDti6c 
knowledge. 

.Mr.  H.  HoLCEOFT  thought  Mr.  Heathcote's  proposal 
vmdesirable  at  the  pres<'nt  time.  The  numbers  ot  the 
unemployed  were  already  too  great.  Presumably  the 
chemists  to  be  specially  trained  were  intended  to  be 
employed  in  the  British  Isles,  although  the  proposal  did 
not  state  so  definitely.  If  so.  then  he  knew  he  wa.« 
expressing  the  opinions  of  nuiny  manufacturers  who 
could  possibly  increase  their  stalf  of  chemists,  that  it 
was  unwise  to  extend  their  business  in  this  eountrv  in 
view  of  the  unfavourable  economic  conditions  prevailing, 
when  compared  with  the  i)Osition  of  foreign  competitors. 
He  could  claim  some  little  lvnowlc<lge  of  the  subject 
from  the  business  side  ;  and  had  discussed  the  question 
thoroughly  with  )ersonal  friends,  chemists  in  this  country 
and  from  the  Continent,  and  had  come  to  the  conclusion 
the  matter  should  be  decided  from  the  economic  and 
business  standpoint.  It  was  only  this  consideration 
which  would  weigh  with  the  bulk  of  manufacturer*. 
Their  object  was  clear — they  wanted  reasonable  security 
for  their  ca|)ital  and  an  adequate  return  as  interest  on  their 
money.  He  also  attributed  want  of  success  on  the  part 
of  the  manufacturers  either  now  or  in  the  past,  not  to 
their  ineptitude  or  any  want  of  skill  on  the  part  of  British 
chemists,  but  to  the  fault  of  the  prevailing  economic 
conditions.  He  instanced  the  coal  tar  industry,  nnd 
said  the  same  skill  and  knowledge  which  was  rcspoasible 
for  the  birth  of  the  industry  was  undoubtedly  competent 
to  develo])  it  to  the  highest  point,  especially  with  the 
advantage  of  being  tirst  in  the  field,  if  economic  conditions 
had  i>ot  .stotxl  in  the  way.  The  new  Patent  Laws  might 
possibly  do  something  to  Ics.sen  the  inequality  and  place 
the  British  n»inufa<turer  in  a  better  position  to  compete, 
but  much  yet  remained  to  be  done. 

Mr.  A.  E.  Tucker  submitted  that  it  was  common  know 
ledge  among  manufacturers  that  University  training  was 
not  one  necessarily  resulting  in  the  best  chemist  ;    and 
he  thought   this   must   be  so,  because   the   personality  of 
the  men  so  immensely  influenced  the  result.     Again,  it 
was   a   matter   on   which   there  was   common   agreeniMt 
that    there    were    many    highly    successful    and    highly,] 
scientific  men  occupying  important  positions  in  all  liranchN  ' 
of  industry  who  had  never  studied  at  a  University.     He, 
knew    several    such    in    the    Birmingham    district.     Hei 
dcsireil    to    quc^^tion    Jlr.    Heathcote's    proposition    that 
theory  was  a  labour-saving  axiom:  in  his  experii-nco  the  i 
old  maxim  that  "an  ounce  of  practice,  etc.,"  still  held. 
.Mr.   Heathcote  must  have  seen,  like  himself,  important 
practical  results   in  works   which  had   been   obtained  by 
experience  alone  and   which   were  not   amenable  to  anv 
ordinary  theory,  and  indeed  were  sometimes  opposed  to 
theory.     He    could    give    instances    in    whiih    tliis    pro- 
position was  true.     .\s  to  a  Cliair  of  Industrial  (liemistrv. 
if  by  this  was   meant  the  inclusion   of  the   mullifariou" 
branches    of    industrial    chemistry,    he   regarded    such   « 
recommendation    as    altogether    beyond    the    range    "' 
practical     politics.     The    industrial    chemist,    so    cnllnl 
could  not  be  taught  outside  the  works,  these  sh<udd  I" 
his    University   and   any   attempt    in    establishing   smal 
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industrial    plants    in    Universities    would,    he    believed, 
prove  highly  costly  and  quite  unsuccessful. 

Dr.  R.  S.  MoRKELL  said  there  was  one  suggestion  he 
wished  to  make,  and  if  adopted  he  thought  it  would  help 
to  clear  up  the  difficulty  of  the  application  of  University 
research  to  the  wants  of  the  manufacturer.  Research 
might  be  made  of  more  immediate  use  to  the  manufacturer 
if  there  were  a  closer  connection  between  works  chemists 
and  the  University.  Speaking  from  experience,  he  found 
that  there  was  much  pure  laboratory  work  to  be  done 
which  could  be  well  carried  out  in  the  University.  The 
work  would  be  good  training  in  research  for  a  post- 
graduate student  in  his  second  j'ear.  The  results  would 
have  no  direct  money  value — they  covld  only  be  useful 
in  the  hands  of  a  works  chemist,  who  with  his  knowledge 
of  industrial  conditions  could  turn  them  into  £  s.  d. 
Such  a  scheme  of  research  would  enable  the  manufacturers 
to  encourage  research  scholarships  and  fellowships, 
and  would  eliminate  the  feeling  that  there  was  a  danger 
of  disclosing  trade  secrets  by  so  doing.  It  might  be 
Asked,  "  How  much  of  the  research  work  done  in  the 
University  would  be  of  practical  use  or  application  in 
ithis  generation  '.'  "  He  feared  it  would  be  far  too  little. 
He  did  not  think  that  the  manufactiu-er  would  ever  allow 
ithe  student,  and  much  less  the  professor,  to  have  the 
irun  of  the  "  works  "  ;  but  he  thought  he  could  influence 
'University  research  through  the  suggestions  of  his  works 
chemist  so  that  results  miaht  be  obtained  which  would 
be  of  value  to  the  present  eeneration. 

Mr.  E.  A.  Lewis  was  of  opinion  that  applied  chemistry 
<!Ould  only  be  taucht  by  applied  chemists,  and  that 
•every  University  should  have  a  lectiffer  on  the  chemical 
Jind  metalhu'trical  staff  with  at  least  10  years'  works 
experience.  Jlauy  teachers  had  an  idea  that  if  their 
students  passed  examinations  they  were  competent 
ichemists.  Theoretical  examinations  might  be  necessary, 
4)ut  examinations  in  practical  chemistry  were  a  waste 
.of  time,  being  no  test  whatever  of  competency  in  applied 
chemistry.  When  ar  employer  engaged  a  young  chemist 
.he  required  to  know  if  he  was  an  accurate  worker  during 
the  whole  of  his  college  career,  not  diu"ing  a  few  hours 
•in  an  examination,  he  also  wanted  to  luiow  if  he  could 
think  in  tons.  In  many  colleges  the  estimation  of 
ampurities  in  commercial  products  was  never  taught, 
•and  yet  an  employer  was  often  more  interested  in  the 
traces  of  impurity  present  than  the  principal  constituents. 
"The  art  of  sampling  was  usually  ignored  altogether, 
although  in  many  commercial  laboratories  it  was  as 
■important  as  analysis.  The  granting  of  degrees  or 
-diplomas  after  a  3  years'  corrse  of  training  was  wrong  ; 
no  degree  or  diploma  for  technical  chemistry  or  metallurgy 
should  be  given  except  after  5  years'  works  experience 
or  for  some  original  research  on  applied  chemistry.  He 
pgreed  with  -Mr.  Heathcote  that  analyses  of  commercial 
materials  should  be  practised.  A  large  amount  of  applied 
chemistry  could  only  be  learnt  by  practical  experience 
dn  a  works. 

Mr.  Heathcote,  in  reply,  said  Dr.  Price  and  Professor 
Frankland  had  touched  upon  the  main  difficulty — the 
question  of  time  necessary  for  such  a  course  as  he  suggested. 
His  attitude  was  that  some  training  in  industrial  chemistry 
\v3s  necessary,  pnd  he  assumed  that  as  his  major  premise. 
Ill  this,  pure  chemistry  was  necessary  ;  and  after  that 
l;c  placed  research,  and  then  as  much  of  the  general 
training  that  one  could  get  in  in  the  time  available. 
The  trend  of  the  Chairman's  remark.s  was  to  point  to 
the  lack  of  openings  for  University-trained  industrial 
I'hemists.  UTiile  he  (the  speaker)  admitted  the  truth 
i>f  all  that  the  Chairman  said,  he  felt  it  true — and  a 
I  ruth  that  should  always  be  associated  with  the  admitted 
lack  of  demand — that  the  cure  for  the  defect  lay  with 
lulustrial  chemists  themselves.  They  and  they  only 
"u\(\  prove  the  value  of  their  abilities  and  it  was  for  them 
to  increase  the  availability  of  their  information  and 
express  it  in  such  terms  and  in  such  places  that  it  could 
rea,ch  and  be  understood  bj-  manufacturers.  If  they 
found  by  experience  that  their  training  had  not  been 
quite  the  most  suitable,  it  was  for  them  to  voice  their 
requirements  and  hope  for  the  sympathetic  attention 
of  the  Universities  and  other  educating  institutions. 
He  was  glad  tliat  Professor  Frankland  had  no  objections 


to  express,  other  than  time  considerations,  to  the  scheme 
outlined  in  the  paper.  Professor  Frankland  did  not 
think  the  question  of  value  a  very  difficult  one.  He 
(the  speaker)  had  found  it  a  very  complicated  one.  A  man 
placed  in  a  responsible  position  might  soon  come  to 
appreciate  what  "  value  "  is,  but  that  would  be  no  reason 
for  neglecting  to  study  it,  and  its  far-reaching  issues, 
in  the  preparatory  training.  Economic  conditions  were 
referred  to  by  Air.  Holcroft  as  the  obstacle  to  the  develop- 
ment of  the  coal  tar  industries  here.  This  is  generally 
admitted  as  one  cause,  but  another  and  greater  one  was 
the  departure  of  Hofmaun  for  Germany  because  the 
salary  offered  him  in  England  was  not  sufficient.  He 
took  it  that  Mr.  Holcroft  did  not  intend  to  suggest  that 
economic  conditions  in  the  British  Isles  were  sufticiently 
malign  to  render  the  training  of  industrial  chemists 
undesirable.  No  doubt  the  conditions  were  temporarily 
detrimental  in  some  chemical  industries,  but  not  in  all. 
Furthermore,  where  capital  had  been  extensively  invested 
in  chemical  plant  it  became  all  the  more  desirable  to 
employ  a  research  chemist,  because,  on  account  of  the 
activity  among  scientific  workers,  the  rate  of  depreciation 
of  chemical  plant  was  apt  to  be  very  high. 

Mr.  Tucker  doubted  whether  theory  is  a  labour-saving 
device.  He  (the  speaker)  supposed  that  each  strongly 
advocated  the  food  he  was  brought  up  on.  It  would  be 
the  height  of  folly  to  advocate  neglect  of  theory  in  the 
training  of  industrial  chemists.  Theory  was  the  off- 
spring of  practice.  Practice  comes  first,  and  when 
sufficiently  grown  and  extensive  to  show  the  rules  and 
regularities  running  through  it,  "  Theory "  follows — 
as  a  rule — and  probes  beneath  the  skin  of  fact  to  get 
to  the  foundations  and  structures  upon  ■nhich  facts  or 
phenomena  are  superposed.  He  believed  that  in  attempts 
to  initiate  new  practices  the  first  thing  was  to  ensure 
sound  foundations,  and  theory  was  needful  for  this.  At 
the  .same  time  the  "  ounce  of  practice  "  which  knows 
nothing  of  theory  ought  to  be  used,  for  it  often  embodied 
wide  and  long  experience.  He  heartily  concurred  with 
the  suggestion  of  Dr.  Morrell.  University  professors 
certainly  had  the  precedent  of  inanimate  nature  when 
they,  like  the  trees  of  yore  which  buried  the  results  of 
their  chemical  activities  in  the  earth,  expended  their  energies 
now  for  application  many  centuries  hence.  It  cannot  be 
.said,  however,  that  this  post-dating  cf  the  draft  commends 
itself  to  one's  common  sense.  Let  men  who  excel  only 
in  this  kind  of  work  do  it  by  all  means,  but  do  not  encourage 
them  to  engage  the  youthful,  eager,  and  adaptable  minds 
of  the  students  in  like  pursuits. 

In  coneluSfcn,  he  would  like  to  say  that  there  must  be 
a  considerable  subconscious  demand  for  applied  chemists 
in  the  engineering  trades  which  bulk  so  large  in  and 
around  Birmingham.  If  one  cycle  firm  could  employ 
a  staff  of  eight  in  their  research  laboratories  and  keeji 
them  continually  busy,  there  must  be  other  industries, 
not  usually  included  under  the  heading  of  chemical 
industries,  in  which  chemists  could  do  valuable  work. 


London  Section. 

Sleeting  held  at  Burlington  House  on  Monday, 
February  Isl,  1909. 

DR.    J.    LEWKOWITSCH   IN   THE   CHAlil. 


GUNCOTTON    AND    ITS    M.\NUFACTURE. 

BY    COL.    SIR   FREDERIC    L.     NATHAN,    R.A. 

Guncotton  was  discovered  early  in  184G  by  Cliristian 
Friedrich  Schiiuhcin,  at  Basle.  It  was  not  until  forty 
years  later  that  it  fulfilled  his  expectations,  referred 
to  in  a  letter  from  him  to  Faraday,  dated  the  2.'5th  .'Vueust, 
1846,  "  of  becoming  a  dangerous  rival  to  gunpowder," 
as  regards  its  use  as  a  propulsive  explosive.  Schonbein 
came  to  England  in  August,  1846,  and  was  present  at 
Woolwich  on   the  9th  October  of  that  vear  when  some 
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successful  experiments  win-  made  with  his  guncotton, 
and  immediately  afterwaixls,  he,  together  with  Bottger, 
who  independently  discovered  guneotton  .shortly  after 
Schont)ein.  entered  into  negotiations  with  .Messrs.  Jolm 
Hall  and  Son,  of  Favershani,  for  the  maniifaitnre  and 
sale  of  guncotton  in  England.  This  lirni  erected  a 
guncotton  factory  adjacent  to  their  gunpowder  works, 
out  a  very  disastrous  explosion,  on  the  14th  July,  1847, 
destroyed  the  factory,  which  was  nev.^r  rebuilt. 

The  early  history  of  the  manufacturo  of  guncotton 
abroad,  and  of  the  attempts  made,  particularly  in  Austria, 
to  adapt  it  for  propulsive  purposes  in  small  arms  and 
cannon,  have  Ix'en  so  fully  described  by  S.  J.  von  Romocki 
ip  Vol.  II.  of  his  "  Geschichte  der  Explosiv.stoffe,"  by 
Dr.  E.  Escalos  in  "  Die  Schiessbanmwolle,"  and  by  others, 
that  it  is  not  proposed  to  deal  with  these  matters  in  this 
paper.  It  is  only  necessary  to  remark  that  a  factory 
was  erected  at  Hirtonberg  in  Austria,  where  the  pro- 
duction of  guncotton  on  a  manufacturing  .scale  was 
worked  out  by  Haron  von  I-onk.  of  the  Austrian  .\rtillery. 
As  the  general  principles  ho  elaborated  with  such  care 
and  perseverance  are  in  the  main  those  still  in  use,  it  is 
of  interest  to  give  briefly  the  general  lines  of  his  processes 
of  manufacture.  As  his  raw  nuiterial,  von  Lenk  employed 
hanks  of  loose  cotton  yarn,  purified  by  boiling  for  a  few 
minutes  in  a  weak  solution  of  potassium  carbonate, 
contrifugaling  out  the  liquid,  and  then  thoroughly  washing 
the  yarn  in  cold  water.  The  cleansed  yarn  was  dried 
in  a  hot  air  chamber  ;  when  dry,  it  was  placed  in  airtight 
receptacles  to  cool ;  when  cool,  it  was  immediately  dipped 
in  the  nitrating  acid.  The  nitrating  acid  consisted  of 
one  part  by  weight  of  nitric  acid  of  1-.52  specific  gravity, 
and  3  parts  by  weight  of  sul]ihuric  acid  of  1-84  specific 
gravity,  thoroughly  ini.\cd  together  and  cooled.  The 
dipping  ]ians  containing  the  nitrating  acid  were  of  cast 
iron  and  stood  in  troughs  surrounded  by  cold  water. 
About  0  oz.  of  cotton,  or  two  skeins,  were  immei-sed  in 
the  acid  at  a  time,  and  moved  about  in  it  for  a  few  minutes, 
until  thoroughly  saturated,  the  cotton  was  then  removed 
by  means  of  an  iron  fork,  placed  on  an  iron  grating  above 
the  pan,  and  some  of  the  excess  acid  got  rid  of  by  gentle 
squeezing,  the  proportion  of  acid  retained  being  about 
lO'O  parts  by  weight  to  1  part  by  weight  of  the  original 
cotton.  The  acid  bath  was  made  up  by  the  addition  of 
fresh  acid  after  each  removal.  Six  to  eight  skeins  were 
next  introduced  into  a  stoneware  pot,  fitted  with  a  lid, 
in  which  they  remained  for  48  hours.  The  pots  were 
placed  in  cold  water  to  keep  their  contents  cool.  After 
the  48  hours  digestion  the  contents  of  t\)§  pots  were 
emptied  into  a  centrifug.al  machine  and  as  much  of  the 
excess  acid  as  possible  extracted.  On  removal  from  the 
centrifugal  machine,  the  hanks  were  immersed  as  suddenly 
and  completely  as  possibly  in  a  cascade  of  water,  washed 
until  no  longer  acid  to  the  taste,  and  afterwards  placed 
in  crates  or  perforated  boxes  and  kept  in  flowing  water 
for  about  three  week.s.  At  the  expiration  of  that  time 
the  skeins  were  centrifugaled  to  remove  the  bulk  of  the 
water,  and  boiled  for  l.'i  minutes  in  a  solution  of  potassium 
carbonate  of  I  -02  sp.  gr.  The  alkaline  liquid'was  removed, 
and  the  skeins  again  immersed  in  flowing  water  for  a 
few  days. 

Manufacture  proceeded  at  Kirtcnberg  without  serious 
accident  until  the  Itllth  .luly.  IS(i2.  On  this  day  the 
guncotton  in  the  magazines  exploded,  owing  to  spontaneous 
decomposition,  and  another  serious  explosion  occurring 
on  the  llth  Otober.  1865,  the  manufacture  of  guncotton 
was  officiallv  prohibited  in   .\ustria. 

Earlv  in  18li:!.  by  the  desire  of  the  Secretary  of  State 
for  War,  Sir  Frederick  Abel  took  up  the  study  of  guncotton 
and  its  manufacture  in  this  country.  In  his  first  memoir 
on  "  Hesearches  on  (iuncotton,"  read  l>efore  the  Royal 
.Society  on  the  litth  April,  186(>.  Abel  described  the 
important  steps  in  von  l^enk's  system  of  manufacture, 
mainly  in  connection  with  the  production  of  a  stable 
prmtuct.  Ho  was  of  opinion  that  the  alkaline  boiling 
was  the  most  important  part  of  the  purification  process, 
and  that  its  function  was  not  .so  much  to  neutralise  and 
remove  residual  traces  of  the  nitrating  acid,  as  to  dissolve 
unstable  bodies  jiroduced  by  the  action  of  the  nitrating 
acid  on  small  quantities  of  resinous  and  other  foreign 
substances  still  retained   bv   the  tubular  fibre. 


The  important  modification  introduced  by  Abel  in  the 
manufacture  of  guncotton  and  ptitented  by  him  in  18{i,"> 
(Eng.  Pat.  1102),  had  for  its  object  the  rithiction  of 
guncotton  to  a  pulp,  and  forming  from  this  pulp  grains 
suitable  for  propulsive  jiurposcs.  liut  the  "  ]iulping " 
process  had,  he  considered,  a  further  advantage,  which 
was  descril)ed  by  him  in  the  following  words  : — "  As  the 
difficulties  attending  the  ])erfcct  removal  of  the  acid 
with  which  the  guncotton  remains  impregnated  after  its 
conversion  are  mainly  atlribvitable  to  the  tubular  structure 
of  the  cotton  fibn?,  and  to  the  circumstance  that  the 
latter  contracts  considerably  upon  conversion  into 
pyroxylin,  the  complete  purification  of  the  material  is 
very  greatly  facilitated  by  reducing  the  guncotton  tibi-e 
to  a  fine  state  of  division,  similar  to  that  of  the  pulp  u.scd 
in  ]>aper  manufacture,  in  which  form  it  appears  likely 
that  guncotton  will  receive  advantageous  application. 
By  sulimission  to  the  '  pulping  '  process,  the  guncotton 
is  divided  into  very  minute  fragments,  and  it  is  at  the  same 
time  violently  agitated  for  some  considerable  time  with 
a  very  large  volume  of  water  (rendered  slightly  alkaline 
if  necessary),  which  is  afterwards  thoroughly  expressed 
when  the  pulp  is  converted  into  cylinders  or  other  forms, 
so  that  a  more  searching  process  of  purification  can  scarcely 
be  conceived  than  this  disintegration  of  the  guncotton." 

It  is  very  prolmble,  in  view  of  the  system  of  purification, 
consisting  mainly  of  ))rolonged  washing  in  cold  running 
water,  in  use  at  the  time  of  Abel's  introduction  of  the 
pulping  process,  that  his  treatment  did  produce  a  much 
purer  guncotton  than  was  formerly  obtained,  but  recent 
work  on  the  subject  of  the  purification  of  guncotton  has 
demonstrated  that  other  jioints  besides  the  complete 
removal  of  traces  of  the  nitrating  acids  underlie  the 
chemistry  of  the  purification  process.  This  important 
questiDU  will  be  dealt  with  later. 

Although  the  puljiing  and  granulating  of  guncotton 
did  not  succeed  in  transforming  it  into  a  propulsivi 
explosive,  the  greater  purity  of  the  material  resultinj; 
from  the  pulping  process,  re-established  confidence  in 
guncotton  for  other  military  purposes,  such  as  for  mines, 
torpedtws,  and  field  service  work,  as  well  as  for  blasting 
purposes. 

Messrs.  Prentice  and  Co.,  of  Stowmarket,  had  com- 
menced the  manufacture  of  guncotton  according  to  von 
Lenk's  system  in  1863,  but  a  serious  accident  occurred 
at  this  factory  not  long  after  starting  manufacture.  Iii 
1865  they  rebuilt  and  enlarged  their  factory  and  recom- 
menced the  manufacture  of  guncotton,  introducing; 
Abel's  im]ir()vcments.  The  Stowmarket  factory  now 
belongs  to  the  Xew  Explosives  Company,  Ltd.,  and  i- 
still  making  guncotton  by  the  Abel  process. 

The  manufacture  of  guncotton  was  commenced  iii 
1863  at  Waltham  Abbey  on  a  small  .s<ale  under  Abel's 
direction  ;  it  was  not  until  1872  that  a  factory  capable 
of  turning  out  about  350  tons  of  guncotton  ]«t  annum 
was  establi.shed  there.  The  main  portion  of  this  factor\ 
consisted  of  old  buildings  which  had  formed  part  of 
the  Salt]M>tre  Refinery,  and  abutted  on  the  principal 
street  of  the  town.  Fresh  land,  away  from  the  town, 
was  acquired  in  188.5,  and  a  guncotton  factory  was  built 
on  it,  and  commenced  work  in  1800.  It  was  considerably 
enlarge<i  and  altered  in  1004-5,  and  is  now  capable  of" 
producing  about  20(K)  tons  of  guncotton  ]>ot  annum 
by  the  displacement  dipping  process  of  manufacture, 
to  be  referred  to  later. 

It  has  already  been  stated  that  the  invention  of  A1m-1 
had  for  its  object  the  pro<luction  of  guncotton  in  a  form 
in  which  it  was  hoped  it  would  be  suitable  for  use  as  a 
propellant.  To  attain  this  object,  he  re<luced  the  finished 
guncotton  to  a  very  line  state  of  <livision.  It  was  sub- 
sequently found  that  ;;uncotton  in  this  condition  was 
more  readily  purified  than  when  it  had  to  bo  kept  in  the 
form  of  skeins  throughout  all  the  processes  of  manufacture. 
Abel's  process  ha<l  other  advantages,  however.  As  the 
guncotton  in  its  final  form  was  rwluced  to  a  pulp,  it  was 
no  longer  necessary  to  u.so  expensive  long  stapled  cotton 
yam,  and  instead  of  this  material,  waste  from  the  cotton 
mills  was  employeil  ;  this  waste  cotton  was,  by  means  of 
suitable  machinery,  opened  out,  and  in  this  condition  it 
was  more  completely  expose<l  to  the  action  of  the  acidt. 
than  were  the  skeins.     Again,  the  guncotton  pulp  could,. 
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by  hydraulic  pressure,  be  compressed  into  dense  and 
'  ompact  masses  of  any  desired  shape,  making  it  much 
more  suitable  for  use  in  mines,  torpedoes,  and  for  blasting 
purposes,  and  in  this  condition  it  could  be  stored  wet 
for  indefinite  periods.  This  form  of  compressed  guncotton 
was  rendered  more  valuablo  still  when  it  was  discovered 
in  1869  by  Mr.  E.  0.  Brown,  of  the  Chemical  Department, 
Royal  Areenal,  that  it  could  be  fully  detonated  in  its  wet 
ondition  and  unconfined,  by  fulminate  of  mercury. 

Gimcotton  compressed  into  slabs  and  discs  is  still  the 
form  of  guncotton  used  for  mines,  for  torpedoes,  and  in 
ronneotion  with  demolition  work  in  the  field.  The 
processes  by  which  these  slabs  and  discs  are  produced  will 
lie  dealt  with  later. 

The  von  Lenk  process  of  manufacture,  as  modified  and 
improved  by  Abel,  is  univei'sally  employed  at  the  present 
.lay,  except  as  regards  the  actual  process  of  nitration. 
The  modificatious  this  process  has  undergone  will  be 
described  when  dealing  with  this  particular  operation. 

Before  considering  the  actual  proce-sses  of  manufacture. 
it  is  desirable  to  say  a  few  words  about  the  raw  materials. 
The  base  of  guncotton  is  cellulose.  The  purer  the  cellulose, 
the  piurer  the  guncotton  and  the  better  the  yield,  other 
things  being  equal.  There  is  little  doubt  that  the  skeins 
if  long  stapled  yarn  used  by  von  Lenk  were  of  great 
purity,  and  were  free  from  foreign  substances  generally. 
At  the  same  time,  the  fact  that  the  skein  condition  was 
maintained  in  the  finished  gimcotton  made  it  more  difiicult 
to  free  it  from  the  subsidiary  products  of  the  nitration 
process.  This  was  due  to  the  tubular  structure  of  the 
lotton  cellulose  rendering  it  impossible  for  the  purification 
jirocess  to  remove  the  impurities  enclosed  in  the  long  fibres. 
\Mien  the  fibres  are  cut  into  extremely  short  lengths  in  the 
pulping  process,  this  difficulty  is  in  a  great  measure  over- 
ronie.  Cotton  waste  in  its  raw  state  from  the  mills  is 
anything  but  pure  ;  but  a  special  industry  sprang  up  for 
the  purpose  of  converting  the  ordinary  mill  waste  into  a 
■ondition  suitable  for  guncotton  making.  The  processes 
it  imdergoes  are :  de-greasing  by  means  of  solvents, 
treatment  with  caustic  soda,  bleaching,  and  washing.  The 
ftfect  of  these  treatments,  if  properly  carried  out,  is  to 
produce  a  fairly  piu-e  resistant  cellulose,  and  they  have 
now  been  perfected  to  such  an  extent  that  there  is  no 
difficulty  in  obtaining  cotton  waste  containing  on  an 
average  not  more  than  0-2  to  0-3  per  cent,  of  matter 
-iiluble  in  ether,  and  having  very  little  altered  cellulose  of 
tlie  nature  of  oxy-  or  hydro-cellulose.  .A.ttempts  have 
l>t'en  made  to  find  substitutes  for  cotton  waste  equally 
>uitable,  and,  if  possible,  less  expensive.  This  is  a  matter 
which  has  received  some  coiLsiderable  attention  at  the 
Royal  Gunpowder  Factory.  During  the  last  few  years 
various  materials  have  been  investigated,  and  guncotton 
made  from  them  on  a  manufacturing  scale.  The  materials 
^o  far  tested  may  be  divided  into  three  groups  : — 1 . 
Odinary  cotton  waste  and  weaving  mill  waste.  2.  Short 
fibre  from  the  cotton  seed.  3.  Fibrous  materials  other 
than  cotton  cellulose.  .As  the  results  of  experimental 
work  the  advantages  and  disadvantages  of  the  three  groups 
may  be  summarised  as  follows  :-t- 

1.  Ordinary  cotton  waste  from  different  sources  varies 
■onsiderably  in  character,  and  this  is  not  without  effect 
on  the  resulting  guncotton.  Its  chief  disadvantage, 
however,  is  that  it  generally  contains  considerable  quan- 
tities of  wood  and  other  foreign  bodies.  All  these  sub- 
stances are  possible  sources  of  regions  of  low  stability  in 
the  gmicotton.  On  the  other  hand  it  is  plentiful,  easily 
procured,  and  reasonably  cheap,  and  it  can  be  relied  upon 
'"  produce  a  satisfactory  gimcotton  as  regards  nitrogen- 
'>ntent  and  percentage  of  soluble  in  ether-alcohol. 

Wmiying  mill  wa^ite  is  a  material  composed  entirely  of 

woven  cotton   fabric   of   various   natures,   partly   broken 

'lown    by    mechanical    means.     It    differs    materially    in 

haracter,  and,  as  at  present  in  the  market,  is  liable  to 

ontain,   mixed   together,    both   soft   material   and   hard. 

>tiff,  starchy  rags.     It   may  also   be  over-bleaohed,  and 

lontain  an  undue  proportion  of  altered  cellulose.     In  its 

1   best   form   it   is    pure   cotton   cellulose,   remarkably   free 

from   foreign    matters,   and    makes    excellent   gimcotton. 

It  is,  however,  apparently  not  procurable  at  present,  in  its 

best  form,   in  anything  like  sufficient   quantity,   and   its 


price  would  probably  be  considerably  higher  than  the 
normal  price  of  ordinary  cotton  waste. 

2.  The  short  fibre  from  the  cotton  seed,  several  samples 
of  which,  from  different  sources,  have  been  experimented 
with,  would  no  doubt  make  a  good  gimcotton,  if  it  could 
be  obtained  freed  from  particles  of  the  seed  husk.  Unfor- 
timately  it  does  not  appear  possible  to  remove  the  husk 
particles  entirely  by  mechanical  means,  and  the  fibre  is 
therefore  subjected  to  a  very  drastic  chemical  treatment, 
which,  whilst  it  does  not  remove  all  the  husk,  produces 
non-resistant  cellulose  to  a  considerable  extent,  and  the 
final  product,  in  consequence,  gives  a  guncotton  low  in 
nitrogen,  and  with  a  high  percentage  of  soluble  in  ether- 
alcohol. 

3.  Certain  fibrous  materials  which,  when  submitted  to 
the  chlorination  method  of  Cross  and  Sevan  for  the 
estimation  of  cellulose,  were  found  to  give  a  hi^h  result, 
were  selected  for  experiment.  Amongst  these  were  Ramit^ 
fibre,  Marsdcnia  tenacissima,  to  be  found  in  certain  parts 
of  India,  and  Asclejnas  nemilmiata,  which  comes  from 
Uganda.  These  materials  contain  ligneous  matter, 
which,  in  the  case  of  Ramie,  is  present  not  as  an  incrus- 
tation, but  forming  a  compound  cellulose  with  the  more 
resistant  material,  and  difficult  to  remove  completely 
on  a  manufacturing  scale.  Even  when  this  ligneous 
material  has  been  got  rid  of  to  a  considerable  extent,  the 
fibre  requires  a  much  longer  nitration  and  boilinf  to 
produce  a  correct  and  stable  guncotton.  Its  price  also  is 
very  high.  Marsdenia  tenacissima.  by  a  simple  treatment, 
easily  carried  out  on  the  manufacturing  scale,  can  be 
made  into  a  fairly  pure  resistant  cellulose,  giving  on 
nitration  a  distinctly  promising  guncotton.  .At  present, 
however,  it  is  not  procurable  in  anything  like  sufficient 
quantity,  and  its  price  is  unkno«-u.  Asclepias  semilunata 
can  also,  by  a  simple  process  of  purification,  be  reduced 
to  a  very  highly  resistant  normal  cellulose,  capable,  bv 
slightly  altering  the  nitration  process,  of  being  converted 
into  a  guncotton  similar  in  its  properties  to  that  prepared 
from  cotton  cellulose.  So  far  it  has  not  been  possible  to 
obtain  this  material  in  quantity,  and  its  price  is  also 
unknown. 

So  far,  therefore,  the  best  material  which  has  come  to 
light  for  the  manufacture  of  guncotton  is  weaving  mill 
waste,  if  the  best  form  could  be  procured  in  sufficient 
quantity,  at  a  reasonable  price.  Failing  weaving  mill 
waste,  cotton  waste  as  used  since  the  early  days  ot  gun- 
cotton  manufacture  still  remains  the  best  commercial 
form  of  raw  material. 

The  nitric  and  sulphuric  acids  universally  employed  are 
commercial  products  of  a  fairly  high  standard  of  "purity. 
It  is  essential  that  they  should  not  contain  solid  impurities 
which  might  adhere  to  the  guncotton,  and  which  would 
certainly  interfere  with  the  recovery  of  the  waste  acid. 
Of  recent  years  it  has  been  possible  to  obtain  Xordhausen 
sulphuric  acid  at  a  fairly  reasonable  price,  and  its  use  has 
enabled  a  larger  proportion  of  waste  acid  to  be  revivifie<l 
than  was  possible  when  ordinary  sulphuric  acid  only  was 
available.  It  is  a  common  practice  now  for  explosives 
factories  to  manufactmre  their  own  nitric  acid,  and  to 
revivify  and  recover  their  waste  acids,  and  most  of  them 
possess  installations  of  considerable  size  for  carrying  out 
these  processes,  and  for  mixing  the  two  acids  on  a  large 
scale.  These  matters  hardly  come  within  the  scope  of 
the  present  paper,  however,  even  if  time  permitted. 
Before  these  installations  existed,  it  was  the  practice  to 
buy  acids  of  a  certain  strength  and  mix  them  in  the  pro- 
portion of  3  parts  by  weight  of  sulphuric  acid  to  I  part 
by  weight  of  nitric  acid  ;  now,  the  more  correct  system 
is  being  adopted  of  mixing  large  quantities,  analysing  the 
mixture,  and  adjusting  the  composition  of  the  mixed  acid 
by  the  addition  of  nitric  or  sulphuric  acid,  so  as  to  obtain 
the  correct  percentage  composition.  Tlie  nitrating  acid 
is,  of  course,  made  up  of  a  certain  proportion  of  waste  acid 
to  which  new  nitric  acid  and  new  sulphuric  acid  are  added. 

Tlie  manufacture  of  guncotton  comprises  the  mechanical 
processes  in  connection  with  the  pre))aration  of  the  cotton 
waste,  the  chemical  processes  of  nitration  and  purification, 
and  the  final  mechanical  operations  of  pulping  and 
washing. 
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TXASWO.  I 

Cotton  waste  as  supplied  to  the  factory  contains  a  ', 
notable  pereentago  of  hygroscopic  moisture,  also  wood,  i 
pieces  of  iron,  nietal,  strinjr.  rub'icr,  etc.  These  impurities  1 
are  removed  as  far  as  po^tiblc  by  hand  picking,  and  tlio 
cotton  is  then  passed  tlirouch  what  is  knomi  as  the 
teaiing  machine,  which,  by  means  of  a  combination  of 
rollers,  armed  with  iron  teeth,  separates  the  fibre  of  the 
cotton  and  opens  out  knots  and  lumps.  As  the  cotton 
leaves  the  machine,  it  is  picked  over  again.  It  was 
formerly  the  practice  to  cut  the  teased  cotton  in  a  descrip- 
tion of  guillotine  into  .3  inch  squares.  This  operation  was 
one  of  the  features  of  the  original  Abel  process.jbut  it  has 
bcm  disused  of  late  years  at  Waltham  Abbey,  because  it 
was  found  that  the  cotton  along  the  cut  e<lges  was  felted 
together  to  such  an  e.\tent  as  to  resist  the  action  of  the 
nitrating  acid. 

Dbytso. 

At  Waltham  Abbey  the  cotton,  as  it  leaves  the  teasing 
machine,  is  delivered  on  to  an  endless  band,  which  carries 
it  to  the  drying  machine.  The  moisture  is  expelled  from 
the  cotton  by  a  blast  of  hot  air,  supplied  by  a  fan  tlirough 
a  steam  heater.  The  cotton  waste  passes  very  slowly 
through  the  machine,  the  operation  lasting  about  thrce- 
Huarters  of  an  hour,  and  issues  from  it  containing  about 
half  a  per  cent,  of  moisture.  It  is  immediately  weighed  out 
into  charges  and  placed  in  sheet  iron  boxes  or  other  suitable 
receptacles  with  lids,  to  cool,  for  which  a  period  of  about 
8  or  9  hours  is  sufficient.  During  the  cooling  the  cotton 
waste  re-absorbs  about  half  a  per  cent  ot  moisture.  The 
object  of  removing  the  moisture  from  the  cotton  waste 
is  to  prevent  dilution  of  the  nitrating  acid.  The 
above  is  a  typical  method  of  drying,  but  it  is  obvious 
that  this  simple  operation  can  be  effected  in  other  waj's. 

XlTBATIOX. 

In  von  I/jnk's  system  of  manufacture  the  operation  of 
nitration  was  carried  out  in  two  stages.  The  first  stage  was 
the  dipping  of  the  cotton  in  mixed  arid  contained  in  nitrating 
pans  ;  and  the  second,  the  completion  of  the  nitration 
by  allowing  the  partially  nitrated  cotton  to  remain  in 
contact  with  a  weaker  acid,  in  earthware  pots,  for  a 
prolonged  time.  The  loss  of  guncotton  caused  by  occa- 
sional decompositions  in  the  digesting  pots  and  the  labour 
entailed  in  handling  them  were  undoubted  disadvantages, 
and  led  some  manufacturers  to  revert  to  the  even  older 
method  of  completing  the  opcratio'h  in  one  stage.  In  this 
system,  which  has  been  called  the  direct  dipping  |)rocess, 
the  size  of  the  nitrating  pans  was  reduced  to  enable  them 
to  be  lifted  on  to  Iru.-ks,  wheeled  to  the  acid  centrifugals 
and  their  contents  tipj>ed  into  them. 

From  this  process  it  was  but  a  short  step  to  a  method 
which  has  been  udopte<l  to  a  large  extent  on  the  Continent, 
and  known  as  the  nitrating  centrifugal  method  of  nitration. 
Instead  of  nitrating  in  pans  and  tipping  into  the  centrifugal 
machine,  the  oixjrations  of  nitration,  digestion,  and  removal 
of  the  acid  are  all  carried  out  in  the  centrifugal  machine 
itself.  In  this  way  labour  is  economised  and  it  is  claimed 
that  fewer  decompositions  occur  and  that  therefore  a 
higher  yield  is  obtained. 

It  n"ill  be  seen  that  the  improvements  in  methods  of 
nitration  so  far  enumerated  are  of  the  nature  of  modifica- 
tions of  the  original  process  such  as  chnractoriso  the 
gradual  evolution  of  almost  everv-  manufacturing  operation. 
The  next  noteworthy  improvement,  however,  marks  an 
entirely  new  departure.  The  inventors  of  the  displace- 
ment system  of  nitration,  Messrs.  J.  .\I.  Thomson  and 
\V.  T. "Thomson,  of  the  Royal  Gunpowder  Factory, 
Waltham  Abbey,  have  discarded  the  older  methods 
entirely,  and  introduced  a  system  founded  on  new 
principles. 

Before  describing  the  displacement  method,  it  is  neces- 
sary to  give  a  somewhat  detailed  account  of  the  various 
processes  preceding  it,  referred  to  above.  It  is  not,  how- 
ever, necessary  to  refer  to  details  of  the  earlier  nitration 
Ijroccsses,  and  the  method  of  nitration  used  by  von  I>enk 
has  been  sufficiently  described.  The  .\lx-l  nitration 
l>rocess,  which  followed  very  closely  on  the  lines  of  von 
l^enk's  process,  was  the  one  universally  employed  from 
about  the  year  1865  tintil  comparatively  modem  times. 


and  as  it  is  still  in  use  in  many  factories  both  in  this  country 
and  abroad,  it  will  l>o  described  in  detail  as  formerly 
carried  out  at  Waltham  Abbey. 

The  nitrating  acid  was  composed  of  three  parts  of 
sulphuric  acid  of  90  per  cent.  mouo-hy<lrate  to  one  part 
of  nitric  acid  of  91  per  cent,  mono-hydrate,  thoroughly 
mixed  and  cooled.  This  acid  was  run  from  the  store 
tanks  into  cast  iron  tlipping  pans,  holding  about  220  lb. 
each,  the  pans  being  supported  in  an  iron  tank  through 
which  cold  water  cinulated,  to  keep  the  temperature 
below  7t''  F.  The  dipping  pans  wero  provided  at  the 
back  with  gratings,  on  which  to  press  out  some  of  the 
acid  from  the  charge.  The  charge  of  cotton  waste  weightnl 
1  lb.  4  oz.,  and  on  removal  from  the  cooling  box  was 
passed  from  the  back  through  an  earthenware  pijw  in 
the  partition  running  along  the  back  of  the  pans,  and 
raked  by  a  dipper,  as  rapidly  as  possible,  into  the  acid. 
After  remaining  in  the  acid  bath  for  about  eight  minutes, 
the  cotton  was  removed  to  the  grating  and  a  portion  of  the 
acid  squeezed  out  by  means  of  an  iron  lever  having  an 
iron  plate  attached  to  one  end.  After  a  charge  had  been 
removed  from  the  dipping  pan  about  13}  lb.  of  the  mixed 
acid  was  run  into  it  to  replace  the  amount  removed  \(ith 
the  charge.  The  charge,  now  weighing  with  the  adhering 
acid  about  15  lb.,  was  placed  in  an  earthenware  pot 
provided  with  a  cover  aud  transfeiTed  to  the  cooling  pits 
through  which  a  stream  of  cold  water  flowed,  and  where  it 
remained  for  12  hours.  During  tliis  period  of  digestion 
the  conversion  of  the  cotton  into  guncotton  was  completed. 
The  contents  of  the  pots  wero  now  emptied  into  a  centri- 
fugal wringing  machine,  and  the  bulk  of  the  waste  acid 
extracted.  The  guncotton  was  then  removed  from  the 
centrifugal  machine  and  placed  in  galvanised  iron  pans 
with  long  handles.  These  pans,  when  filled,  were  carried 
quicklj'  across  to  the  immersing  tank  and  the  guncotton 
thrown  into  a  large  bulk  of  water,  the  workmen  standing 
by  the  tank  and  pushing  the  guncotton  at  once  under  the 
water  with  a  stout  wooden  paddle.     The  immersing  had  |( 

to  be  done  as  quickly  as  possible,  as,  if  the  guncotton  were  > ; 

allowed  to  come  gradually  in  contact  with  water,  it  was 
liable  to  fume  off.  The  immersing  tank  was  fitted  with 
a  perforated  copper  plate,  to  allow  the  water  to  overflow, 
so  that  fresh  water  was  constantly  passing  through  the 
tank.  The  guncotton  was  kept  well  stirred  by  means  of 
a  wooden  paddle.  When  2  cwt.  had  Ix-en  immersed,  the 
inflow  of  water  was  stopped  and  the  tank  drained  down. 
Wlien  all  the  water  had  been  run  off  the  tank  was  filled 
up  again  with  fresh  water.  This  was  repeated  six  times 
or  until  the  guncotton  no  longer  tasted  acid.  When  this 
stage  had  been  reached  the  guncotton  was  wrung  in  a 
centrifugal  machine,  water  from  a  hosopi|K)  lieing  turned 
on  the  guncotton  for  one  minute  during  the  wringing,  and 
it  was  then  ready  for  boiling. 

This  process,  although  it  undoubtedly  produced  a 
good  guncottou.  had  certain  disadvantages,  and  the 
amount  of  labour  required  was  very  great.  The  plant, 
although  individual  items  were  not  expensive,  verj'  rapidly 
deteriorated,  and  the  cost  of  renewals  and  replacements 
was  heavy.  Power  was  required  to  drive  the  centrifugal 
machines,  large  (piantities  of  water  wero  used  both  for 
cooling  and  immersing,  and  decompositions,  both  in  the 
puns,  pots,  and  acid  centrifugals,  wcii-  by  no  iinsiiis  an 
infrequent  occurrence. 

Direct  Dipping. 

The  first  atteutpt  attended  with  any  success  to  over- 
come some  of  the  disjidvantugcs  of  the  .-Xbel  process 
was  the  introduction  of  what  is  known  as  the  direct 
dipping  )>ro<ess.  This  system  was  used  on  a  largo  scale 
at  .Vobel's  factory  at  Ardeer,  in  iScolland,  and  I  am 
indebted  to  the  kindness  of  Mr.  Luudholm  for  .i  description 
of  it,  of  which  the  following  is  an  abstract:  — 

The  installation  consists  of  parallel  double  rows  of  long 
iron  tanks  known  as  "coolers."  lion  pots  termed  "  dipjiers 
in  which  nitration  is  carried  out  .stand  in  the  coolers,  62  to 
each  cooler.  Sliding  wooden  covers  rest  on  the  coolers  to 
guide  the  fumes  from  the  dipiiors  into  earthenware  pipes 
with  oiK-nings  at  intervals,  through  which  thc\  are 
drawn  by  exhaust  fans.  The  mixed  acid,  either  cooled 
or  warn>e<l  as  necessary,  is  carried  by  lead  i>iiK'S  ]ilaced 
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between  each  row  of  coolers,  and  is  supplied  to  the  dippers 
through  earthenware  cocks  at  intervals. 

Nitration. — The  water  in  the  coolers  is  kept  at  15°  C. 
The  dippers  having  been  placed  in  position  in  the  coolers, 
are  each  filled  with  127  lb.  of  mixed  acid  by  measurement, 
from  the  acid  taps,  4;V  lb.  of  cotton  waste  are 
steeped  in  each  dipper.  To  minimise  decompositions  each 
charge  of  cotton  waste  is  added  in  about  10  instalments. 
The  wooden  covers  are  onlj  rsmoved  to  allow  steeping 
to  bo  done,  and  are  then  at  once  replaced.  The  tempera- 
tures of  nitration  are  : — Initial  temperature  of  mixed 
acid,  15^  C.  ;  maximum  after  steeping,  25°  C.  ;  tempera- 
ture at  end  of  nitration,  20"  C.  The  duration  of  the 
nitration  varies  according  to  the  output  required  from  the 
plant.  One,  two,  or  three  shifts  may  be  worked  per 
24  hours,  and  the  time  of  nitration  may  therefore  be  24, 
12,  or  8  hours  respectively. 

The  average  composition  of  the  mixed  acid  for  a  12 
liours  immersion  is  as  follows  : — Sulphuric  acid,  75-0  per 
i^ent.  ;  nitric  acid,  15-75  per  cent.  ;  nitrous  acid,  1-30 
per  cent.  ;  water,  7-95  per  cent.  For  an  eight  hours 
immersion  a  higher  percentage  of  nitric  acid  and  less 
water  is  used  ;  for  a  24  hours  immersion  less  nitric  and 
more  water.  The  average  composition  of  the  waste  acid 
for  a  12  hours  immersion  is : — Sulphuric  acid,  77*8  per 
cent.  ;  nitric  acid,  11-0  per  cent.  ;  nitrous  acid,  1-5  per 
cent.  ;    water,  9-7  per  cent. 

Recovering  the.  waste,  acid. — V\nien  the  nitration  is 
complete,  the  "  dippers,"  covered  with  light  aluminium 
lids,  are  placed  on  barrows,  wheeled  to  the  centrifugals, 
•situated  at  the  end  of  the  "  coolers,"  and  the  whole  contents 
tilted  out  into  the  centrifugal.  Four  dippers  are  loaded 
into  each  centrifugal,  and  the  guncotton  having  been 
uniformly  spread  round  the  basket,  the  centrifugal  is 
ran  for  six  minutes,  to  remove  waste  acid.  At  the  end 
of  that  time  about  1  lb.  of  waste  acid  is  still  adhering  to 
each  pound  of  guncotton.  The  centrifugal  cover,  made  of 
light  aluminium,  is  not  fixed  to  the  centrifugal  in  any  way, 
so  that  as  little  resistance  as  possible  may  be  offered  when 
there  is  a  decomposition.  This  is  the  usual  arrangement 
in  the  case  of  acid  centrifugals.  The  cone  of  the  centrifugal 
projects  through  a  circular  opening  in  the  centre  of  the 
lid  and  is  covered  by  a  small  loose  aluminium  bo.x.  Small 
holes  are  cut  in  the  sides  of  this  box,  and  are  of  service 
in  warning  the  workmen  when  there  is  a  decomposition, 
iis  fumes  are  generally  seen  to  issue  there  first. 

Drowning  the  guncotton. — When  the  waste  acid  has 
been  removed,  the  guncotton  is  quickly  lifted  out  of  the 
centrifugals  and  thrown  under  the  revolving  paddles  of  the 
drowning  tanks,  which  immediately  immerse  it.  The 
men  who  do  the  discharging  are  provided  with  nibbcr 
gloves  and  wear  thick  flannel  hoods,  which  completely 
cover  the  head,  arms,  and  breast.  The  hoods  are  fitted 
with  strong  glass  windows,  and  are  connected  by  light 
rubber  tubing  to  a  supply  of  pure  compressed  air. 

Prcwashimj. — After  a  given  quantity  of  guncotton 
has  been  drowned,  the  water  in  the  tanks  is  run  off  and 
the  guncotton  thro\vn  on  to  draining  tables  forming 
imrt  of  the  dro^vning  tank.  It  is  then  loaded  into  the 
prewashing  centrifugals,  the  acid  water  wrung  out,  and 
washed  for  a  few  minutes  wth  cold  water  from  a  hose, 
to  remove  adhering  acid.  No  special  precautions,  however, 
are  taken  to  remove  all  acid  at  this  stage.  The  bulk 
of  the  water  having  been  removed,  the  guncotton  is 
loaded  from  the  centrifugals  into  bogies,  and  conveyed 
to  the  boiling  house. 

The  62  dippers  in  each  cooler  form  a  "  charge."  Eight 
charges  are  worked  by  each  shift.  The  yield  is  159  per 
cent,  of  dry  guncotton  on  the  dry  carded  cotton.  The 
output  per  shift  consisting  of  17  men  is,  therefore  : — 
4-5x159x62x8^100  =  3549  lb. 

NiTRATtSO   CENTKlrtrG-4iS. 

The  next  attempt  at  simplifying  the  Aliel  process 
was  one  in  which  the  nitration  was  effected  in  the  acid 
centrifugal.  A  number  of  nitrating  centrifugals  have 
been  patented,  particularly  in  Germany,  but  the  best 
known  patterns  are  those  of  Messrs.  Selwig  and  Lange, 
of  Bnmswick. 

The  latest  pattern  is  known  as  the  "  Nitrating  centri- 
fugal  with  acid  circulation."     It  consists  of  the  usual 


outer  casing  with  cover,  and  an  under-driven  rotating 
basket  perforated  with  a  number  of  holes.  The  machine 
is  provided  with  a  hinged  cover  with  communication  to 
an  exhaust  fan,  and  there  are  pipes  with  cocks  suitably 
arranged  for  nmning  in  the  nitiating  acid  and  drawing 
off  the  waste  acid.  The  method  of  working  is  briefly  as 
follows  : — The  basket  is  rotated  slowly,  and  the  nitrating 
acid  run  into  it  and  between  it  and  the  iron  casing,  u|) 
to  about  the  rim.  The  cotton  waste  is  inttoduced  in 
small  quantities  at  a  time,  and  this  may  be  done  whilst 
the  nitrating  acid  is  running  in.  During  nitration  the 
basket  is  rotated  at  the  rate  of  20  to  30  revolutions  a 
minute.  The  effect  of  this  rotation  is  to  cau.se  the 
nitrating  acid  to  circulate  continuously  through  the 
cotton  waste.  On  completion  of  the  nitration  the  bulk 
of  the  waste  acid  is  drawn  off  and  the  centrifugal  set 
into  rapid  motion  to  get  rid  of  as  much  more  of  the  waste 
acid  as  possible. 

According  to  Selwig  and  Lange's  circular  their  centri- 
fugals are  now  made  in  two  sizes.  The  larger  size  nitrates 
22  to  26i  lb.  of  cotton  waste,  the  smaller  14^  to  174  lb., 
respectively.  The  yield  is  stated  to  be  160  per  cent. 
The  time  of  a  complete  nitrating  operation  is  an  hour. 

Messrs.  Curtis's  and  Harvey  have  an  installation  of 
these  centrifugals  at  their  Dartford  Works ;  they  are 
of  the  earlier  or  "  without  acid  circulation  "  type,  and 
of  the  smaller  size.  Mr.  MacDonald  has  kindlysupplied 
me  with  some  details  in  connection  with  their  working. 

The  charge  is  17|  lb.  of  cotton  waste,  the  proportion 
of  nitrating  acid  to  cotton  waste  is  50  to  1,  and  its  average 
percentage  composition:  nitric  acid,  23-15;  sulphuric 
acid,  69-35 ;  water,  7-5.  The  nitrating  ojjeration  for 
the  production  of  cordite  guncotton,  from  the  running 
in  of  the  nitrating  acid  to  the  removal  of  the  guncotton, 
takes  about  an  hour.  The  initial  temperature  is  15°  C, 
the  final  23°  C.  After  extraction  of  the  waste  acid, 
the  gimootton  retains  appro.ximately  its  own  weight 
of  waste  acid  containing  a  fairly  high  percentage  of  nitric 
acid,  which  is  lost  in  the  immersing.  Analyses  of  the 
waste  acid  made  at  Dartford,  show  the  following  mean 
alteration  in  the  composition  of  the  nitrating  acid,  viz., 
a  loss  of  1-70  in  nitric  acid,  and  gain  of  0-91  in  sulphuric, 
and  0-76  in  water. 

Displacement  Process. 

Guncotton  has  been  made  at  Waltham  Abbey  by  the 
displacement  process  since  August,  1905.  The  installa- 
tion consists  of  a  number  of  units  of  4  pans  worked  together. 
The  pans  are  of  earthenware  and  circular,  3  ft.  6  in.  in 
diameter,  and  10  in.  deep  at  the  side  of  the  pan  ;  the 
bottom  has  a  fall  of  2  in.  to  the  outlet,  which  is  three- 
quarters  of  an  inch  in  diameter ;  they  are  supported  on 
earthenware  pedestals  about  1  ft.  10  in.  above  the  floor 
level.  The  4  pans  are  connected  together  by  lead  pipes, 
and  these  are  again  connected  to  the  nitrating  acid  supply 
pipe,  to  the  strong  and  weak  waste  acid  pipes,  and  to  a  waste 
water  pipe,  through  a  gauge- box,  where  the  rate  of  flow 
is  determined  whilst  the  waste  acids  are  being  run  off. 
Gravities  of  the  acids  are  also  taken  in  this  box.  The 
process  proceeds  as  follows  : — 

A  small  perforated  plate  is  placed  over  the  outlet  of 
each  pan,  and  four  perforated  segment  plates  making  a 
complete  disc  about  one  inch  less  than  the  inside  diameter 
of  the  pan,  are  placed  on  the  bottom.  Aluminium  fume 
hoods,  which  are  connected  to  an  exhaust  fan,  having 
been  placed  on  the  four  pans,  the  stoneware  cock  on 
the  acid  supply  pipe  is  opened,  and  the  acid  allowed  to 
rise  in  the  pans  to  the  proper  level.  The  nitrating  acid 
is  cooled  in  summer  and  warmed  in  winter,  so  as  to 
maintain  the  same  tempei-aturo  of  final  nitration  all  the 
year  round.  The  composition  of  the  nitrating  acid  is 
70i  per  cent,  sulphuric  acid,  21  per  cent,  nitric  acid, 
0-6'  per  cent,  nitrous  acid,  and  7-9  per  cent,  water  ;  the 
quantity  in  each  pan  above  the  bottom  plates  is  COO  lb., 
and  below  the  plates  is  an  additional  .50  lb.  A  charge 
of  20  lb.  of  cotton  waste  is  then  immersed  in  the  acid, 
handful  by  handful,  aluminium  dipping-forks  being  used 
for  the  purpose.  When  all  the  cotton  waste  has  been 
pushed  under  the  surface  of  the  acid,  jx-rforatcd  plates 
in  segments  are  placed  on  the  top  of  it,  care  being  taken 
that  all  cotton  waste  is  below  the  surface  of  the  acid, 
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and  a  film  of  water  at  a  temperatnTe  from  5°  to  8°  C. 
is  run  very  gradually  on  the  surface  of  the  plates  through 


The  following  table  gives  the  principal  figures  in  con- 
nection with  the  four  nitration  processes  described  : — 
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Cast-iron  pot  

75-00 

15-75 
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*i 
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12 

15000 
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Uartforu  : 
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1 

fugal  

Centrifugal  machine 

00-35 

23-15 

7-50 

800—1100 

16—24 

50-0 

1 

160-00 



Walthau  Abbev  : 

1 

Displacement   , . . 

Earthenware  pan  . . 

70-50 

21-00 

0-80 

-•oo 

650 

20 

32-5 

2! 

170 
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a  distributor.  The  film  of  water  prevents  the  escape 
of  acid  fumes  and  the  fume  hoods  are  then  removed. 
The  time  required  for  dipping  a  cliarge  is  a  quarter  of  an 
hour. 

The  nitration  is  allowed  to  proceed  for  2i  hours.  At 
the  expiration  of  this  period  the  cock  leading  to  the 
Hauge-box  is  opened,  and  the  waste  acid  allowed  to  run 
off  at  the  rate  of  about  17  lb.  a  minute.  Water,  cooled, 
if  necessary,  is  run  on  the  top  of  the  ])erforated  plates, 
through  the  distributor,  at  an  equivalent  rate.  The 
major  portion,  amounting  to  about  80  per  cent,  of  the 
total  waste  acid,  is  returned  to  the  acid  store  tanks  to  be 
revivified  with  Xordhausen  sulphuric  and  new  nitric 
acids.  The  composition  of  this  waste  acid  is  72-7i>  per 
cent,  sulphuric  acid,  17-30  per  cent,  nitric  acid,  0'U5  per 
cent,  nitrous  acid,  and  !)-35  }x?r  cent,  water.  The 
remaining  20  per  cent,  of  the  waste  acid  is  sent  to  the  acid 
concentration  factory  for  dcnitration  and  concentration. 
The  quantity  of  acid  thus  dealt  with  amounts  to  about 
4  lb.  for  every  poimd  of  guncotton.  Its  composition 
is  HIO  ))cr  cent.  suli)huric  acid,  17-3.">  jx-r  cent,  nitric  acid, 
Odo  jier  cent,  nitrous  acid,  and  21-10  per  cent,  water. 
A  small  proportion  of  the  water  which  follows  the 
recoverable  waste  acid  is  slightly  acid  to  the  extent  of 
0-1  lb.  for  every  pound  of  guncotton  made.  This  is  the  total 
quantity  of  acid  that  is  lost  during  the  process.  In  the 
direct  dipping  and  nitrating  centrifugal  processes  the 
quantity  of  waste  acid  left  in  the  guncotton  is  at  least 
equal  to  the  weight  of  the  guncotton. 

The  whole  of  the  acid  is  displaced  in  three  hours,  and 
the  water,  which  should  fill  the  pan,  is  run  through  the 
gimcotton,  the  guncotton  drained  down  and  sent  over 
to  bo  boiled.     These  operations  occupy  about  an  hour. 


The  following  are  the  principal  advantages  whicii  tin- 
displacement  process  possesses  over  the  Abel  proi«sj!,  ami 
over  the  direct  dipping  and  nitrating  centrifugal  proce.s.scs 
where  they  arc  similar  to  the  Abel  process. 

1.  The  displacement  process  takes  the  place  of  the 
processes  of  clipping,  squeezing  out  excess  acid,  digesting 
in  pots,  acid  centrifugaling,  immersing,  and  water  centri- 
fugaUng. 

2.  The  actual  dipping  of  the  cotton  waste  is  a  very  much 
less  laborious  operation — the  heavy  labour  of  squeezing; 
out  the  excess  acid  is  done  away  with,  the  absence  of  fumes 
makes  the  work  much  healthier,  and  injuries  to  workmen 
from  acid  splashes  are  almost  imknown. 

3.  Loss  of  guncotton  due  to  decomposition  in  the 
digesting  pots  and  acid  centrifugals,  and  con.seqncnt  incon- 
venience and  danger  to  workmen  from  nitrous  fumes, 
are  done  away  with,  and  the  heavy  loss  from  breakages 
of  pots  and  lids  is  saved.  Three  and  a  half  years'  exi)eri- 
ence  has  proved  that  the  earthenware  jians  are  very 
lasting. 

4.  Fumes  during  dipping,  loading,  and  unloading  acid 
centrifugals  and  immereing,  are  avoidc<l. 

5.  Tlie  quantity  of  acid  lost  is  very  much  reduced. 
This  reduction  means  also  very  much  less  pollution  of 
the  escaping  washing  water. 

6.  The  recovered  waste  acid  is  very  much  cleaner,  a 
matter  of  the  srrcatest  importance  from  tho  point  of  view 
of  revivification  and  concentration. 

7.  The  mechanical  lo.ss  of  guncotton  in  the  acid  and 
water  centrifugaling  proces.ses,  and  in  the  immersing 
process,  is  saved. 

8.  A  more  thorough  preliminary  washing  of  the  gun- 
cotton  is  obtained  with  an  cxiK-ndittire  of  about  one-tiftli 


WALTHAM  ABBEY  GUNCOTTON  DISPLACEMENT  PLANT 


A. — Earthenware  nitratinR  pans. 
B. — Arid  inlet  cock. 
0. — Prrfor.ited  earthenware  plates. 
D. — Aluminium  fume  huods. 
E. — Fume  pipe. 


F. — Perforated  earthenware  plates  on  top  of  gnncotton. 
li. — Water  distributor. 
H.— Outlet  cock. 
J. — Waste  ocid  pipes 
K. — Waste  water  pipe. 
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of  the  quantity  of  the  water,  and  less  boiling,  with  conse- 
quent consumption  of  steam,  is  required  in  order  to 
reach  a  given  standard  of  purity. 

i).  Great  saWng  in  power  is  gained  by  the  abolition  of 
the  acid  and  water  centrifugals,  and  in  the  reduction  in  the 
i[uantity  of  water  which  has  to  be  pumped. 

10.  Renewals  of  plant,  and  repairs  to  plant  and  buildings 
are  exceedingly  low. 

1 1.  The  number  of  bands  employed  for  any  given  output 
IS  much  less — the  total  cost  of  labour  being  reduced  by 
tuo-thirds. 

12.  The  yield  is  improved  ;    it  averages  170  per  cent. 

13.  Finally,  a  more  stable  guncotton,  of  more  uniform 
composition,  is  produced.  It  is  also  far  cleaner,  and 
contains  notably  less  mineral  matter. 

Staeilisatiok. 

Boiling. — Originally  stabilisation  was  effected  by 
);rolonged  washing  in  cold  running  water  followed  by  a 
\cry  short  treatment  with  a  boiling  alkaline  solution. 
P.oiling,  as  now  understood,  did  not  form  part  of  the 
|iiocess  of  guncotton  manufacture  when  manufacture  was 
-tarted  at  Waltham  Abbey  early  in  1872.  About  tlie 
middle  of  1873,  however,  boiling  vats  were  put  up  at 
Waltham  Abbey,  but  no  records  exist,  unfortunately, 
.ibout  the  details  of  the  early  boiling  processes.  In  the 
<iffieial  "  Notes  on  Gunpowder  and  Guncotton,"  published 
by  the  War  Office  in  1878.  it  is  stated  that  guncotton 
manufactured  at  Waltliam  Abbey  underwent  two  boilings 
by  steam  in  wooden  vats  for  8  hours  each,  the  water  being 
extracted  after  each  boiling  by  wringing  for  3  minutes  in 
clean  water  centrifugal  machines.  The  same  boiling 
process  was  in  use  in  1888,  according  to  a  later  edition  of 
the  same  book.  Five  years  later  each  boiling  was 
extended  to  12  hours,  and  tlie  boiling  lasted  for  5  day 
and  nights — that  is,  the  guncotton  received  10  boilings 
of  12  hours  each.  In  .\pril.  1894,  tliis  system  of  boiling 
was  replaced  by  a  system  characterised  by  short  boilings 
at  tlie  commencement  of  the  process,  the  time  of  successive 
boilings  being  gradually  increased.  The  scheme  of  boiling 
was  as  follows  : — 
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This  system  of  boiling  was  continued  with  but  slight 
nioditications  until  .\iig\ist,  1;10.j.  On  the  introduction  of 
tlie  displacement  dipjiiiig  process  it  was  found,  as  already 
.-tated,  that  guncotton  made  in  this  way  was  brought  to 
:i.  condition  of  stability  by  the  boiling  process  then  in  use, 
and  just  referred  to,  at  an  earlier  stage  than  guncotton 
made  by  the  Abel  process.  A  probable  explanation  of 
tliis  fact  is  that  during  the  displacement  process  a  zone 
of  acid  liquid  at  a  comparatively  high  temperature — 
somewhere  about  40^  C. — passes  through  the  whole  of  the 
guncotton  in  the  dipping  pan.  The  action  of  this  hot 
acid  liquid  may  be  to  oxidise  certain  organic  imuurities 
wliich  are  certainly  present,  and  to  cause  the  breaking- 
down  of  unstable  nitrogen  cora])ounds  into  soluble  or  non- 
reactive  bodies.  Systematic  experiments  were  therefore 
larried  out,  in  1905,  to  determine  the  most  suitable  and 
most  economical  method  of  purification  by  boiling,  for 
'lisplacement  process  guncotton.  In  the  principal  experi- 
ments two  types  of  boiling  were  eraploj'cd — one  in  whicli 
long  boilings  were  used  at  first,  followed  by  short  boilings  ; 
the  other  in  which  short  boilings  were  used  at  first,  followed 
by  long  boilings.  The  following  deductions  were  made 
from  the  results  obtained  in  these  experiments  : — 

I.  Purification  of  guncotton  obtained  by  means  of  long 
boilings  at  the  beginning  followed  by  shorter  boilings 
later,  is  superior  to  that  obtained  when  tlie  reverse  con- 
dition holds.  This  is  substantiated  by  the  foUomng  con- 
siderations : — Examination    of    the    watei-s    showed    that 


neutrality  is  obtained  earlier;  that  le.ss  decomposition  of 
the  guncotton  takes  place ;  that  the  stability,  as  shown  by 
the  various  stability  tests,  is  greater ;  and  that  a  stable 
condition  is  attained  earlier. 

2.  A  displacement  washing  after  a  long  acid  boiling  at 
an  early  stage  is  a  beneficial  treatment.  This  treatment 
is  probably  responsible  for  the  early  attainment  of  neu. 
trality. 

The  system  of  boiling  determined  on  as  a  result  of  these 
experiments  was  as  follows  : — 
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with  a  cold  water  displaoement  wash  after  the  first  two 
boilings.  A  full  account  of  these  investigations  was  given 
in  a  paper  on  the  purification  and  stabilisation  of  gun- 
cotton,  lead  by  Dr.  Robertson  before  this  Section  on 
June  16th,  1906.  This  system  of  boiling  is  still  in  use 
at  the  Royal  Gunpowder  Factory. 

The  question  of  how  the  purification  of  guncotton  can 
best  be  effected  cannot,  however,  be  considered  as  settled, 
nor  can  the  system  which  has  just  been  described,  although 
it  undoubtedly  gives  an  excellent  guncotton  at  the  Royal 
Gunpowder  Factory,  be  applied  to  guncotton  made  by 
other  processes,  at  other  factories,  without  full  investi- 
gations as  to  its  suitability.  Another  matter  which  must 
be  taken  into  account  in  connection  with  the  purification 
of  guncotton  by  boiling,  is  the  nature  of  tlie  water  avail- 
able. The  water  at  Waltham  Abbey  is  very  hard,  and  its 
alkalinity  may  be  an  important  factor  in  the  success  of  the 
boiling  treatment  in  use  there.  This  question  is  perhaps 
connected  with  another  one.  and  that  is,  that  the  boiling 
of  guncotton  can  be  carried  too  far.  The  effect  of  boiling, 
whilst  it  no  doubt  breaks  down  impurities,  also,  no  doubt, 
breaks  down  the  stable  ester  itself.  It  is  well  kno^vn  that 
if  guncotton  is  boiled  for  a  sufSciently  prolonged  period, 
the  percentage  of  soluble  matter  will  rise  and  the  nitrogen- 
content  will  fall.  The  breaking-down  of  the  ester  will  be 
accompanied  by  the  formation  of  acid  bodies,  and  the 
presence  of  alkali  in  the  water  will  neutralise  them  and 
prevent  them  from  reacting  on  the  guncotton. 

I  have  been  obliged,  owing  to  want  of  time,  to  treat 
this  question  of  |nirification  very  briefly,  but  it  is  un- 
doubtedly the  most  important  one  in  connection  with  the 
manufacture  ot  guncotton.  One  or  two  matters  have 
been  touched  upon,  in  connection  with  which  further  work 
is  necessary,  but  there  are  many  others  which  will  repay 
very  careful  investigation  and  research. 

Pulping. 

On  completion  of  the  boiling  process  the  guncotton  is 
transferred  to  a  beating  engine  somewhat  similar  to  that 
employed  for  pulping  the  raw  material  used  in  the  manu- 
facture of  paper.  It  consists  essentially  of  a  large  iron 
roller  armed  with  steel  knives,  and  a  bed-plate  also  pro- 
\-ided  with  knives.  The  roller  revolves,  and  as  the  gun- 
cotton  passes  between  the  two  sets  of  knives,  it  is  reduced 
to  pulp  of  any  desired  fineness.  As  the  pulping  process 
proceeds,  the  roller  is  gradually  lowered  nearer  to  the 
bed-plate. 

Since  the  introduction  of  a  thorough  system  of  purifica- 
tion by  boiling,  Abel's  original  idea  that  the  pulping  and 
washing  the  guncotton  received  in  the  imlping  process 
had  a  very  material  effect  on  its  purification,  no  longer 
holds  good"  to  the  same  extent.  At  the  same  time  there  is 
no  doubt  that  the  very  long  staple  guncotton  before 
pulping  retains  in  its  tubes  unstable  bodies  which  no 
reasonable  amount  of  boiling  will  remove.  The  effect  of 
pulping  is  to  materially  reduce  the  lengtli  of  the  fibres 
and,  at  the  same  time,  to  produce  a  certain  amount  of 
crushing  in  them.  This  allows  of  impurities  of  an  acid 
character  in  the  tubes  being  removed,  either  mechanically 
or  by  diffusion. 
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Removal  of  Foreign  Bodies. 

After  pulping,  it  is  now  customary  to  treat  the  guncotton 
in  some  mechanical  way.  in  order  to  remove  from  it 
particles  of  metal,  giit,  and  foreign  bodies  of  a  similar 
character.  At  the  Royal  Gunpowder  Factory  tliis  is 
effected  by  running  the  guncotton  pulp,  suspended  in  a 
large  volume  of  water,  through  grit  traps,  placed  at 
intervals  in  a  long  shallow  trough,  the  bottom  of  which  is 
covered  with  blanket.  The  foreign  bodies,  being  almost 
entirely  heavier  than  the  gimcotton  pulp,  are  retained  in 
the  grit  traps,  and  the  fine  sand,  also  present  in  some 
i|uantity,  is  caught  by  the  woolly  blanket.  An  electro- 
magnet in  the  last  grit  trap  removes  any  magnetic  particles 
(jassing  the  ordinary  grit  traps.  It  is  surprising  what  a 
large  quantity  of  foreign  bodies  are  removed  by  these 
arrangements.  In  addition  to  grit  traps  and  troughs, 
some  factories  use  what  is  known  as  a  knotter,  the  function 
of  which  is  to  remove  small  knots  and  any  large  pieces  of 
guncotton  which  may  have  escaped  complete  pulping. 

Poaching. 
Washing  the  guncotton  during  the  pulping  is  effected 
in  some  factories  by  the  use  of  drum  washers  fixed  to  the 
l>eating  engine  ;  in  other  factories  and  at  the  Royal  Gun- 
(lowder  Factory  this  washing  is  done  in  separate  vessels, 
termed  "  poachers."  The  poachers  in  use  at  Waltham 
Abbey  hold  about  10  ewt.  of  guncotton  and  1100  gallons 
of  water,  and  are  fitted  with  power-driven  paddles  for 
igitation  pur]ioses.  The  guncotton  receives  at  least  three 
•flashings  ;  it  is  allowed  to  settle  down  after  each  washing, 
md  the  washing  water  is  removed  by  a  skimmer.  The 
"ashing  water  contains  in  suspension  foreign  bodies  of  a 
lower  specific  gravity  than  guncotton,  and  in  the  case  of 
llie  earlier  washing  waters,  there  is  always  present  a  scum 
containing  nitro-bodies  of  low  stability. 

Blending. 

A  further  purpose  served  by  poacliing  is  the  thorough 
blending  of  a  number  of  different  batches.  This  is  a  final 
blending,  but  at  the  Royal  Gunpowder  Factory  there 
exists  a  regular  system  of  blending  right  through  the 
whole  of  the  manufacturing  processes.  This  system  is 
briefly  as  follows  : — The  cotton  waste  reaches  the  factory 
in  consignments  from  different  contractors.  The  waste  is 
drawn  from  store  in  proportion  to  the  quantities  on  the 
contracts,  and  is  mixed  and  passed  through  the  teasing 
machine  in  these  proportions. 

The  next  process  where  blending  is  possible  is  in  charging 
the  boiling  vats.  Two  vats  are  tilled  simultaneously 
from  a  number  of  sets  of  pans — two  pans  of  each  set  of 
four  going  into  one  vat ;  the  other  two  of  the  set  into  the 
other  vat.  On  completion  of  the  boiling,  four  vats  are 
emptied  simultaneously  into  32  beaters.  This  ensures 
the  guncotton  from  the  four  vats  being  blended 
together  in  the  beating  process. 

On  completion  of  the  pulping  the  beaters  are  run 
alternately  into  the  poachers  in  such  a  manner  that  the 
contents  of  the  32  beaters  are  blended  into  eight  poachers. 
The  gimcotton  in  the  eight  poachers  is  therefore  uniform 
tluoughout. 

The  system  produces  guncotton  of  very  uniform 
nitrogen-content.  In  the  1907-8,  291  tests,  representing 
liOO  tons  of  guncotton,  gave  the  following  nitrogen 
result : — 


Maximum. 


Minimum. 


Mean. 


per  cent. 
13-05 


per  cent. 
12-93 


per  cent. 
13-0195 


MoCLDINO. 
For  convenience  in  drving  the  juilped  guncotton  it  is 
moulded  by  light  hydraulic  "press\ire  into  cvlinders  which 
nieasure  about  5i  inches  in  height  and  3  inches  in  diameter, 
rius  is  effected  by  running  the  guncotton  pulp  into  a 
niouldmg  machine  provided  with  a  number  of  holes  into 
'ich  of  which  fit.s  a  hollow  plunger.  These  plungers  are 
'  oimected  with  a  vacuum  engine,  and  a  good  deal  of  the 
water  is   sucked  out  of    the  pulp  by  their  means.     The 


mould  block  containing  the  guncotton  is  transferred  to  an 
hydraulic  press,  and  pressure  is  applied,  which  has  the 
effect  of  removing  more  water  and  of  squeezing  the  pulp 
into  a  condition  of  sufficient  consistency  to  allow  of  its 
being  handled  with  care.  In  this  lightly  compressed  form 
a  very  mucli  larger  quantity  of  guncotton  can  be  dealt 
with  in  a  drying  chamber  of  any  given  dimensions  than 
if  it  is  dried  in  the  condition  of  ordinary  pulp,  and  in  its 
compressed  form  it  possesses  the  further  advantage  of 
being  able  to  be  dried  on  fixed  racks.  This  does  away 
with  the  necessity  and  risk  of  moving  drying  trays  or 
similar  arrangements  in  a  stove.  It  is  also  obvious"  that 
much  less  dust  is  produced. 

Pressing. 

If  intended  for  use  in  torpedoes,  mines,  or  other  demo- 
lition work,  the  gmicottou  is  moulded  into  suitable  shapes, 
as  described  above,  and  the  moulds  are  then  subjected  to 
powerful  hydraulic  pressure,  amounting  to  about  6  tons 
on  the  inch,  to  produce  the  finished  slabs  or  primers. 

Conclusion. 

I  have  endeavoured,  very  imperfectly  I  am  afraid,  to 
give  in  a  comparatively  brief  time  some  account  of  the 
history  of  the  manufacturing  processes  involved  in  the 
production  of  guncotton.  Other  nitrocelluloses,  for  the 
manufacture  of  which  some  of  tlie  processes  are  slightly 
modified,  have  not  been  touched  upon.  The  subject  is  a 
very  wide  one,  and  if  it  were  attempted  to  go  into  details, 
each  process  would  require  more  time  devoted  to  it  than 
has  been  given  to  the  whole  manufacture. 

This  paper  has  consisted  almost  entirely  of  manufac- 
turing details  ;  very  little  attempt  has  been  made  to  deal 
with  the  chemical  questions  involved,  and  nothing  at  all 
has  been  said  about  the  chemistry  of  the  nitration  of 
cellulose  nor  of  the  chemistry  of  the  nitrocellulose  molecule. 
The  published  information  on  both  these  subjects  is  very 
considerable,  and  is  constantly  increasing.  I  had  originally 
intended  to  attempt  a  brief  summary  of  the  more  impoi'. 
tant  papers,  but  I  had  to  abandon  it  as  quite  impracticable. 
What  must,  however,  strike  any  manrJacturer  of  nitro- 
cellulose when  he  consults  the  literature  of  the  subject, 
is  that  the  great  bulk  of  it,  although  of  intense  interest, 
is  either  too  theoretical  for  practical  application,  or  else 
that  the  data,  being  for  the  most  part  the  result  of  labora. 
tory  experiments,  are  not  always  a  sure  guide  as  to  what 
will  happen  on  a  manufacturing  scale.  Our  experience 
at  the  Royal  Gimpowder  Factorj'  is,  and  it  is  also  no  doubt 
the  experience  of  other  manufacturers,  that  all  experi- 
mental work  should  be  based  on  sound  chemical  principles, 
but  to  be  of  practical  use  it  must  be  conducted  on  a  manu- 
facturing scale  wherever  possible,  and  that  laboratory 
work  comes  in  when  it  is  required  to  ascertain  the  nature 
of  the  res)ilts  obtained.  I  venture  to  think  that  this  is 
true  in  the  case  of  several  chemical  manufactures,  and  it 
is  most  imdoubtedly  true  in  the  manufacture  of  gimcotton. 
and  I  therefore  offer  the  suggestion  to  any  of  those 
chemists  who  wish  to  further  improvements  in  the  pro- 
duction of  guncotton,  to  take  the  manufacturer  into  their 
confidence,  work  with  liim,  and  to  get  liim  to  work  with 
them. 

Discussion. 

Tlie  Chairman  asked  whether  there  was  any  difference 
in  the  behaviour  of  cotton  fibres  of  different  origin,  such 
as  Bombay,  Egyptian,  and  Sea  Island  fibres ;  of 
course,  they  might  all  be  too  expensive.  There 
were  some  other  fibres  which  might  perhaps  be  used, 
such  as  the  Kapok  fibre  and  the  fibre  of  Cochlosperninm 
Gossypium,  which  the  "  Indian  jMuseum "  in  Calcutta 
was  examining  at  present.  Those  who  had  been  allowe<l 
to  see  Waltham  Abbey  in  1900  would  realise  the  vast 
advances  that  had  been  made  since  then,  judging  from 
the  pictures  thrown  on  the  screen.  He  could  not  full\ 
agree  with  what  had  been  said  about  the  functions  of  a 
works  Iaborator3'.  In  the  presence  of  so  many  military 
men,  it  was  rather  obvious  to  draw  the  parallel  between 
strategy  and  tactics  in  military  matters  and  in  a  chemical 
works.      The  laboratory  could  be  likened  to  the  General 
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Staff  which  laid  down  the  plan  of  oamiiai^'ii.  And  just 
like  the  tactician  liad  to  work  it  out  in  tlie  field,  ho  in  the 
same  way  the  chemist  who  had  made  the  cx|)ciiments  on  a 
^<mall  scale,  had  his  work  cut  out  for  him  when  endeavour- 
ing to  carry  them  out  in  the  factory  on  a  larger  scale. 
No  doubt  the  chemist  would  meet  then  with  many 
seeminj.'ly  insui>crable  difhculties  ;  but  having  once  got 
the  result  in  tlic  laboratory,  he  knew  he  had  only  details 
to  deal  with,  however  long  and  jiatient  the  work  involved 
in  overcoming  them  might  be.  At  the  same  time  the 
laboratory  umst  sujicrvise  the  large  scale  operations 
from  the  beginning,  and  in  all  its  stages,  and  not  sim)ily 
■como  in  at  the  end.  Sir  Frederic  Nathan  was  in  the 
enviable  position  of  being  able  to  show  what  he  was 
doing,  whilst  manufactiirei-s  as  a  rule  had  to  bo  more 
reticent  ;  this  paper,  therefore,  was  especially  instructive 
to  the  younger  members  of  the  Society,  who  learnt  the 
supreme  importance  of  details,  and  what  amount  of 
foresight  was  required  to  carry  on  a  manufiuture  success- 
fully. The  thanks  of  the  members  were  also  due  to  the 
Government,  who  jiermittcd  the  pi;blication  of  all  the 
details. 

Mr.  John  Spilleb  said  he  had  listened  with  great 
pleasure  to  this  history  of  things  as  they  were,  in  bygone 
jcars,  when  he  wa.s  one  of  Sir  F.  Abel's  assistants  ;  and 
also  to  the  interesting  nan'ative  of  successive  improve- 
ments introduced  into  the  manufacture.  He  noticed 
particularly  the  considerable  saving  of  labour,  the  larger 
j)roduction,  and  especially  the  greater  purity  of  the 
finished  product.  It  must  afford  every  chemist  the 
greatest  satisfaction  to  find  that  matters  were  brought 
up  apparently  to  the  ultimate  stage  of  jierfection.  He 
was  in  Abel's  laboratory  in  the  early  days  of  gun- 
cotton,  even  before  it  was  manufactured  at  ^Valtham 
Abbey  or  only  made  on  quite  a  small  scale  ;  and  he  was 
there  later  when  the  disastrous  Stowmarket  explosion 
occurred.  A  year  or  two  afterwards  he  was  ilr.  E.  U. 
Brown's  colleague  when  he  cleared  up  the  mystery,  and 
gave  the  first  indication  of  the  true  cause  of  that  disaster, 
which  he  did  by  proving  that  even  moist  guncotton  could 
be  fired  by  detonation.  There  were  many  narrow  escapes 
in  those  early  days.  Brown  himself  only  escaped  with 
his  life  on  one  occasion  by  a  few  minutes,  when  he  came 
jiway  from  inspecting  the  magazine  at  Plumstead  Marshes, 
jind  told  them  he  had  hardly  time  to  lock  up  the  place 
and  run  away.  He  was  intending  to  report  to  Prof. 
Abel,  but  had  ro  time  to  do  so,  because  the  whole  thing 
exploded,  in  consequence,  as  it  was  proved,  of  the 
escape  of  red  fumes  dxie  to  decomposition.  He  assisted 
in  the  working  out  of  the  boiling  process  and  some  of 
the  other  operations  which  had  been  referred  to.  He 
lost  the  hair  off  one  side  of  his  face  through  a  premature 
explosion  in  testing  guncotton  by  heating  it  in  a  llask 
so  as  to  determine  the  tcmiwrature  at  which  the  red 
fumes  made  their  appearance.  At  the  time  they  did  not 
know  everything  about  guncotton,  and  it  was  probably 
not  so  well  ))urifieil  as  now.  At  any  rate  two  mer , 
a  cor|)oral  and  a  foreman  of  the  Royal  Laboratory,  were 
kille<l  on  24tli  .May.  187.>.  by  nn  explosion  which  occurred 
<luring  the  compression  of  the  l>locks. 

Colonel  Sir  HtLABO  Barlow  said  he  was  probably  the 
largest  viser  of  guncotton  in  Kngland.  as  they  filled  at 
the  Royal  Laboratory  all  the  mines  and  torpedoes. 
Wet  guncotton  was  a  very  inno<'ent  thing  if  it  were  pure, 
and  there  was  not  much  to  beai>|irchendcd  from  handling 
it,  but  the  great  difficulty  was  to  arrange  to  keep  it 
wet.  Owing  to  the  circular  section  of  torpidocs  it  was 
necessary  to  shape  the  oblong  slabs  of  guncotton  usid 
for  filling  in  order  to  fit  them  m.  and  the  slabs  had  to  be 
cut  up  with  band  saws,  and  of  course  there  was  a  great 
deil  of  HufI  or  moist  dust  pro<luced,  ond  it  was  not  an  easy 
matter  to  keep  the  floors  on  to  wbich  this  dust  fell  from 
getting  dry.  They  endeavoured  to  keep  them  constantly 
moist,  but  everybody  knew  what  workmen  were,  and  how 
difficult  it  was  to  make  them  look  aftiT  themselves. 
.\mongst  other  things  they  tried  a  floor  sloping  from 
the  centre  to  the  siiles  with  a  perforate*!  water  \>i\*v  running 
<lown  the  middle,  so  as  to  get  the  flow  in  eacb  dire<'tion, 
but  it  did  not  answer,  because  such  an  enormous  flow 
of    watvr  from   one    pipe  was    neoossary  to  keep  a  large 


building  wet  all  over,  while  a  multiplication  of  pines  made 
many  undesirable  excrescences  on  the  floor.  Ultimately 
they  had  to  revert  to  the  humble  watering  can,  which 
was  very  excellent  if  the  men  would  use  it.  With  regard 
to  filling  miiu*s  and  torpedoes,  there  was  always  a  hanker- 
ing after  using  enormous  blocks  of  gimcotton,  which  lookwl 
at  first  sight  an  admirable  system,  but  it  was  not  as  good 
as  it  looked.  He  made  no  criticism  on  the  methods 
employ»'d  by  one  comjiany  he  knew  of  who  ma<le  the 
most  admirable  solid  gimcotton  he  had  ever  seen,  so  solid 
that  a  blork  of  it  over  4(X1  lbs.  in  weight  had  to  be  put 
on  the  floor  and  cut  with  a  cross-cut  saw  like  a  tree,  in 
order  to  get  blocks  of  it  cut  up  for  certain  tests  of  the 
distribution  of  moisture.  It  was  in  connection  with  the 
distribution  of  moisture  in  wet  guncotton  that  these 
large  blocks  were  so  inconvenient.  With  explosives 
nothing  could  be  taken  (or  granted  ;  you  had  to  find 
what  the  moisture  really  was,  and  therefore  if  a  large 
block  were  being  tested  as  a  complete  charge  a  piece 
had  to  be  taken  from  the  iaside  as  one  would  from  a  cheese, 
and  they  had  to  invent  a  tool  for  taking  these  tests.  It 
was  a  difficult  problem,  because  one  could  not  allow 
the  water  to  run  on  the  tool,  as  it  would  at  onco  destroy 
the  moisture  test  ;  therefore  they  had  to  have  a  tool 
with  a  water  casing  round  it,  and  to  bore  in  to  a  depth  of 
something  like  14  inches  to  take  out  the  sample  column 
and  test  the  moisture  therein.  Further  as  to  repairs. 
When  the  torpedoes  were  filled  with  a  few  large  spi-cially 
shaped  blocks,  the  blocks  retained  as  spare  for  the  carrying 
out  of  repairs  were  only  of  use  for  the  one  ptrpose,  whereas 
if  the  charges  were  built  up  of  slabs  like  bricks  of  about 
2  lbs.  weight  each,  and  such  slabs  were  used  for  all  purpases, 
the  keeiiing  of  spare  slabs  for  repair  purposes  was  a 
simple  matter.  At  the  same  time,  better  density  wa- 
obviously  obtained  by  filling  with  a  few  blocks  rather 
than  with  a  lot  of  small  bricks. 

Mr.  W\LTEK  F.  Reid  said  the  author  rather  excused 
himself  for  not  referring  to  the  chemistry  of  the  nitration 
of  cellulose,  but  in  his  opinion  those  with  most  experience 
of  the  subject  attached  least  importance  to  the  many 
different  views  ])ut  forward  on  nitration,  and  the  pnxluots 
derived  from  the  operation.  He  thought  also  there  was 
some  little  misunderstanding  with  regard  to  his  con- 
cluding remarks  about  the  position  of  the  chemist.  There 
was  really  very  little  difference  between  the  analytical 
operations  in  the  laboratory  and  the  operations  carried 
out  in  such  a  factory.  The  author  had  very  fully  utilised 
the  services  of  the  chemists  at  his  disposal,  being  himself 
an  excellent  chemist,  and  when  he  listentxl  to  the  method 
by  which  these  acids  were  first  mixed  in  bulk,  then  analysed, 
and  then  again  brought  up  to  the  right  strength,  it  occurred 
to  him  that  many  who  for  years  had  simply  been  mixing 
their  acid  by  volume  according  to  analysis  had  not  sufli- 
ciently  utilised  the  services  of  the  chemist.  Research 
work,  on  which  the  importance  of  all  factory  operations 
so  intimately  dependwl,  had  not  been  omittt-d  ;  as  was 
clear  not  only  from  the  elaboration  of  this  method  of 
nitrating  cotton,  but  also  from  the  method  of  making 
nitroglycerin,  which  was  described  in  a  recent  paper. 
The  mechanical  preparation  of  cotton  still  appeared  to 
him  to  be  somewhat  crude.  He  would  not  say  that 
this  was  not  the  best  method  at  present  on  a  large  scale ; 
but  there  still  sei'mwl  something  wanting  in  the  way  of 
a  fine  sulxlivision  of  the  material  both  before  and  after 
it  came  in  contact  with  the  acid.  He  thought  there  was 
an  opening  also  for  an  improvement  of  the  process  of 
weighing.  The  English  ilimate  was  not  always  dry : 
there  were  times,  as  had  recently  liai)pened,  when  the 
atmosphere  was  fully  saturated  with  moisture,  and  unless 
special  precautions  were  taken  in  cxjiosing  this  finely 
divided,  very  dry  cotton,  it  would  absorb  a  considerable 
and  variable  quantity  of  moisture.  This  was  a  very 
difficult  problem,  and  still  awaited  solution.  With  regard 
to  the  yield  obtained,  and  the  very  large  output  per  man 
in  the  factory,  in  spite  of  all  dis]>l8cement  of  labour,  he 
thought  labour  of  that  kin<l  oueht  to  he  displacixi  wherever 
it  could,  because  the  men  worke<l  under  great  sanitary 
disadvantages,  and  if  they  could  in  any  way  supplant 
human  labour  of  this  kind  by  appliances  it  was  good 
for  humanity.     With  regard  to  the  materials  used,  he  dill 
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not  think  they  had  by  any  means  reached  finality,  and 
tlicre  might  be  many  possibilities  ahead.  Oiriously 
enouph.  the  material  used  was  most  unsuitable  from  its 
mechanical  shape  :  the  cotton  fibre  was  a  capillary  tube, 
and  unless  that  tube  was  absolutely  destroyed,  one  couM 
not  prevent  the  .strong  capillary  action  with  which  it 
wciulil  retain  all  liciuids.  Until  the  structure  was  destroyed 
one  could  not  be  absolutely  sure  that  the  guncotton  was 
jifrfectly  piue.  He  had  tried  soiue  s)nall  experiments 
n  that  direction  ;  instead  of  the  machine  adapted  from 
the  jjaper  industry,  he  had  tried  fine  grinding,  and  it 
was  quite  possible  on  a  large  scale  to  absolutely  reduce 
Tlie  fibres  to  a  powder.  Then  the  subsequent  purification 
would  be  simpler,  and  probably  the  cost  would  be  reduced, 
^lany  years  ago  he  had  tried  a  number  of  fibres  which, 
were  not  tubular,  one  of  which,  kapok,  had  been  akeady 
mentioned.  He  thought  Sir  Frederic  Nathan  found 
il  was  a  Tery  greasy  material,  and  he  did  not  get  a  good 
^ield  from  it.  Incidentally,  the  samjile  of  kapok,  of  which 
tie  liad  obtained  a  considerable  quantity,  had  been  finally 
I  tilised  for  another  purpose.  It  repelled  water  so 
ttlectuall}'  that  it  had  been  used  as  a  material  for  lining 
the  inside  of  the  cars  of  the  balloons  that  took  part  in  the 
long  distance  race  for  the  Gordon -Bennett  Cup.  It 
liad  since  been  used  by  balloonists  for  lifebelts.  Li  one 
explosive  industry,  at  any  rate,  that  of  Schultze  powder. 
>'ne  of  the  first  smokeless  powders  made  for  sporting 
jiuriioses,  the  celhdose  from  wood  had  been  used.  It 
«as  (juite  jiossible  that  with  higher  purification  of  wood 
fibre  and  reducing  it  more  to  the  terms  of  cellulose,  it 
might  ultimately  become  a  substitute  for  cotton  in  this 
xdustry.  It  must  be  remembered  that  they  were  in 
rather  an  awkward  position  in  the  explosives  industry 
bring  dependent  both  for  nitric  acid  and  cotton  on  other 
.ormtries  :  so  that  if  the  supply  of  either  or  both  should 
be  cut  off  they  would  not  be  able  to  make  cordite  or  the 
other  nitrated  material.  It  would  therefore  be  an  advan- 
tage if  they  could  find  some  substitute  for  cotton,  which 
ould  be  used  for  making  nitrocellulose. 

.Mr.   Oscar  GrTiMA>"X  said   the  figures   by  the  Abel 
]jrocess  were  given  as   13-7o  to   1-25  of  cotton   wa-ste  or 
1   in   lit,  which  was  the  quantity  remaining  in  the  pots 
■itter  dipping  and  squeezing  out  the  acid  on  the  grid  at 
the   back,   but   the  nitration  took  place  in   2"20  parts   of 
acid.     ITie    nitration    lasted    5    minutes,    but    the    after 
uitration  in  the  pots  24  hours.     The  nitration  was  probably 
finished  as  to  over  90  per  cent,  within  the  first  o  minutes, 
and  only  the  last  10  per  cent,  were  finished  in   the  next 
24  hours  by  the  acid  absorbed  by  the  cotton.     The  reason 
so  large  a   quantity   was   required   was   that  the  cotton 
itself  was  so  absorbent  that  it  could  not  be  dipped  tmless 
there  had  a  large  excess.     There  were  also  some  figures 
missing  with  respect  to  the  output  per  man  in  the  nitrating 
centrifugal  machines  ;   he  believed  it  was  about  the  same 
as  by  the  Ardeer  process.     WTiile  it  was  quite  true  that 
the    output  per  man  was  very  much  larger  in  tlie  case  of 
the  displacement  process,  they  ought  to  consider  that  by 
the  nitrating  centrifugal  at  least  sis  0])erations  can   be 
made  in  a  day,  whilst  according  to  the  description  given 
in  the  Zeitsehrift  fiir  das  gesammte  Schiess-  und   Spieng- 
stoffwesen  in  1905.  which  was  still  true,  it  took  at  tt'althaui 
Aljbey  7  to  8  hours  to  finish  a  charge.     Still,  this  was 
only  a  feeble  criticism  on  what  was  otherwise  an  excellent 
process,  carried  out   in    the  absence  of  fumes  and  incon- 
venience to  the  workmen,  and  giving  excellent  guncotton 
such  as  reqturcd  at  Waltham   Abbey.     They  had,   how- 
ever, heard    from    the    author   that    it   probably    would 
not  be  quite  as  useful  for  other  lands  of  giuicotton  ;    at 
any  rate,  it  would  have  to  be  tried,  and  he  thought  these 
trials   were   wantmg.     He  could  not   be  expected  to  go 
fully  into  this  process,  nor  into  the  whole  question  of  the 
ujanufacture    of    g\mcotton.    since    about    a    month    ago 
hr  had  done  this  in  another  place.     .Mr.  Reid  suegpsted 
tint    woo<l   fibres   when   better   purified   might   be   useful 
I'T   the  production   of  explosives,   but   trials  had  shown 
that,  for  tlie  reasons  Ms.  Reid  had  given,  they  could  not 
get  the  same  good  result  from  it  as  from  cotton.     He 
asked   the   author     to   what  he  attributed   the  yield   of 
170  as  against    159  and    160   of  other   processes.     They 
knew  that  he  was  not  a  friend  of  the  nitrating  centrifugal 


machine,  but  he  saw  no  reason  from  a  mechanical  and 
manufacturing  point  of  view  why  the  yield  should  be 
t)  per  cent,  better  in  one  case  than  in  the  other.  His 
impression  was,  that  at  Waltham  Abbey  they  took  much 
greater  care  in  selecting  and  preparing  the  materials  and 

:  in  the  manufacture,  and  that  this  was  entirely  responsible 
for  the  increase.  Finally,  as  one  who  had  seen  more 
than  half  the  guncotton  factories  in  Europe,  he  would 

>  say  that  small  laboratory  experiments  with  explosives 
were  not  directly  transferable  to  the  factory,  and  that  in 
this  sense  Sir  Frederic  was  quite  right.  He  was  however 
the  last  man  to  deprecate  the  work  of  the  laboratory, 
because  it  always  showed  the  way,  ard  two  of  the  most 

j    brilliant  examples   were  the  iuvestjaations   of  Professors 

I  Lunge  and  Will,  who  by  their  work  had  suggested  a  very 
large  number  of  improvements.  A  laboratory  experiment 
might  be  made  on  5  grms.  or  on  5  lb.  :   and  manufacturers 

j  nowadays  make  the  latter,  because  experin\ents  on  large 
charges  were  absolutelj-  and  directly  trairsferable  to 
manufacture. 

Sir  Fkedebic  N.ithas  said  the  question  raised  by  the 
Chairman  with  regard  to  laboratory  and  manufacturing 
experiments  had  been  very  ably  answered  by  J[r.  Outt- 
mann.     He  had  stated  in  his  jiaper  that  all  e.xperimental 
work  should  be  based  on  sound  chemical  principles  :   that 
impliel   that   the   laboratory   initiated   experiments,    but 
that  the  experiments  themselves  must  be  conducted  on 
the  mauLfacturmg  scale.     In  writing  as  he  had  done,  he 
had  in  his   mind  an  immense  amoimt   of  very  valuable 
literatme  on  the  subject  of  gimcotton,  but  it  had  been 
bis    experience    that    following    the    method    described, 
resulted  in  failure  to  jiroduce  on  the  manufacturing  scale 
anj-thing   like   the   bodies    obtained    In-   those   very   able 
chemists  who  had   worked   on    the    laboratory  scale.      As 
legards  cotton  wa^^te  substitutes  he  had  tried  unsuccessfidly 
a  large  number  of  other  materials  besides  those  he  had 
mentioned.     By    the    time    the    percentage    of    resistant 
cellulose,    suitable    for   nitration,    liad    been   got,  a    vast 
amount  of  time,  labour,  and  material  hal  been  exjiended 
for  a  very  small  result.     With  regard  to  the  ""  teasing  " 
system,  he  liad  described  it  simply  as  it  existed  :    other 
methods  ha<l  been  tried,  ''.g.,  reducing  the  cotton  waste 
to  the  condition  of  cotton  wool,  but  there  was  nothing 
at  all  sained  ;   on  the  contrary,  consideralile  extra  expense 
was    incurred    with    no    corresponding    advantage.     The 
method  of  weighing  the  cotton  waste   appeared   perhaps 
rather  crude,  but  when  dealing  with  very  large  quantities, 
and  a  difference  of  J  per  cent,  of  moisture  one  way  or  the 
other  was  not  a  very  serious  matter,  it  affected  the  per- 
centage of  soluble  mainly,  in  view  of  the  fact  that  in  the 
later  guncotton  processes  there  was  a  consideral>le  blending, 
which  was  moreover  carried  right  through  the  operations 
of  converting  the  guncotton   into   cordite.     He   entirely 
agreed  with  the  views  expressed  by  Mr.  Reid  with  regard 
to  the    purification   of  nitrocellulose ;     it    was   no  doubt 
the  one    operation  in  the  manufacture  which  they  knew 
less  about  than  they  would  like  to.      Exiieriracnts  on  this 
point  are  being  constantlj'  made  with  the  hope  that  it 
would  not  only  be  possible  to  shorten  the  boiling  process 
but  at  the  same  time  be  able  to  produce  a  much  better 
guncotton  than  was  being  produced  even  at  the  present 
time.     He    agreed    with    Jlr.    Reid    that    destroying   the 
fibrous  structure  of  guncotton   prior  to   purification  and 
boiUng  would   probably  be  a   material  step  in   advance. 
It  had  occurred  to  him  and  to  others,  and  he  believed  a 
patent   had   recently   been   taken    out  for   that   purpose. 
With  regard  to  the  low  yield  from  the  nitra.ing  centri- 
fugal, he  was  unable  to  afford  any  exjilanation.     Some 
of  the  reasons  why  a  better  yield  was  obtained  with  the 
displacement  process  was  that  theie  was  no  loss  due  to 
fuming    off,   either   in    pots   or    centrifugals,   or    in    the 
mechanical  operations  of   immersing,  water-eentrifugally, 
acid-centrifugally,  etc.,  but  mainly  that  a  more  complete 
conversion  of  tlie  cellulose  into  nitrocellulose  took  place 
in  this  process. 
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THE  RELATION  BETWEEN  THE  ABSORPTION 
OF  MOISTURE  AND  OF  DYESTUFFS  BY 
TEXTILE    FIBRES. 

BY   SYDNEY  H.    HIQGISS,    M.SC. 

While  engaged  in  an  investigation  dealing  with  the 
dyeing  and  bleaching  of  textile  fibres  and  with  the 
mercerising  of  the  cotton  tibre,  certain  observations 
were  made  which  pointed  to  a  connection  between  the 
amount  of  dyestutf  the  textile  fibres  were  capable  of 
absorbing  fixjm  solution  and  (he  amount  of  moisture 
which  those  fibres  attract  from  the  air  ;  the  affinity  for 
dyestufts  seemed  to  correspond  directly  to  the  moisture 
contents.  It  therefore  seemed  of  interest  to  determine 
the  amounts  of  moisture  in  different  fibres  under  ordinary 
atmospheric  conditions,  and  to  compare  the  results 
obtained  with  the  quantities  of  dyestutfs  which  these 
fibres  are  capable  of  absorbing  from  solution.  In  addition 
to  textile  fibres,  inorganic  absorbents,  e.g.,  China  clay, 
were  used.  No  conclusions,  however,  could  be  drawn 
from  the  figures  obtained  when  .solutions  of  Night  Blue, 
magenta.  Diamine  Sky  Blue  and  iodine  were  employed. 
Whilst,  for  instance,  China  clay  which  contained  (l-OS 
per  cent,  of  moisture  absorbed  I  -UO  per  cent,  of  Night  Bluo 
a  sample  of  silica  containing  13-56  per  cent,  of  moisture 
only  absorbed  oue-seventeeutli  part  of  the  dyestuff 
taken  up  by  the  China  clay.  Cotton  containing  5-S5  ]»r 
cent,  of  moisture  absorbed  0-36  per  cent,  of  Night  Blue, 
whilst  S-S2  per  cent,  of  moisture  and  2-30  per  cent,  of 
Night  Blue  were  absorbed  by  silk.  It  was  found  that 
similar  divergencies  prevailed  in  all  the  other  cases. 
Thereforo  it  was  decided  that,  considering  how  the 
absorptions  of  dyestulVs  and  of  moisture  by  textile  fibres 
are  influenced  by  the  conditions  under  which  the  absorp- 
tions are  conducted,  proper  conclusions  could  only  be 
drawn  when  the  conditions  of  absorption  were  identical 
in  all  the  experiments  ;  so  that  as  far  as  possible,  the 
same  absorbing  material  in  different  physical  forms  was 
used  in  each  series  of  experiments. 

Hiibner  having  shown  that  iodine  and  dyestuffs  are 
absorbed  in  a  somewhat  similar  manner  by  textile  fibres, 
solutions  of  iodino  in  potassium  iodide  were  used  in 
some  cases.  It  was  whilst  engaged  in  the  work  mentioned 
that  many  of  the  results  here  recoixled  were  obtained, 
and  for  this  reason  some  of  the  figures  given  in  the  pa]H'i-s 
(Chem.  Soc.  Trans.,  I'.IOT.  91  and  92,  1057—1073,  and 
this  J.,  1907,  26,  105—11-')  will  have  to  be  quoted. 

Tabm  I. 


Time  of 
absorption 
In  IiourB. 


1 
« 

13 


Grm9.  (tyestafi  absorbed  by  100  gttm.  dry 
materiaL 


Fibre 

length 

29  m.m. 


|3-12m.m.  2-2  m.m.    0-7  m.m.    0-4  m.ui. 


0-1525 
0-188 

0-2065 
0-2065 


0-1756 
0-191 

0-214 
0-2605 


0-101 
0-2065 
0-2215 
0-2605 


0-2295 
0-231 

0-236 
0-2605 


0-246 
0-2605 
0-2605 
0-260.-. 


Grms. 

moisture  absorbed  by 

100 

grs.  dr.T  material. 

1 

1-49 

2-01 

1-60 

1-30            1-30 

18 

6-23 

6-44 

6-16 

5-79              5-75 

44 

6-84 

8-72 

6-64 

6-64              6-6S 

100 

9-34 

9-24 

9-28 

9-18              9-10 

127 

9-34 

g-24 

0-26 

9-18            9-10 

In  Table  I.  the  comparison  between  the  rate  of  absorii- 
tiou  of  Night  Blue  by  wool  in  various  states  of  division 
and  of  moisture  from  the  air  by  the  dried  out  samples 
of  wool  will  be  seen.      It  will  Ik-  noticed  that  after  72  hours 


the  amounts  of  dyestuff  and  moisture  absorbed  by  all 

the  samples  is  practically  a  constant.  It  is  also  shown 
that  both  the  maximum  absorptions  of  moisture  and  of 
dyestuff  are  obtained  during  72  hours.  Whilst  the  figures 
obtained  for  the  absorption  of  dyestuff  show  a  certain 
regularity,  it  will  be  noticed  that  this  is  not  the  case 
with  the  figures  obtained  for  the  absorption  of  moisture. 
This  is,  mtnout  doubt,  duo  to  the  difficulty  of  conducting 

I    the  moisture  absoriition  experiments  in  such  a   manner 

I  that  absorption  takes  place  uniformly  throughout  the 
samples.  It  would  be  necessary  to  find  a  means  of  keeping 
the  fibres  uniformly  in  contact  with  the  air. 

I  Samples  of  cotton  yam  were  mercerised,  with  and 
without    tension,    and    parts   of   these,    together    with   a 

'  sample  of  the  original  yam,  were  bleached.  Weighed 
samples  were  then  allowed  to  absorb  iodine  from  potas- 
sium iodide  solution,  and  at  the  same  time  their  moisture 
contents  were  found  after  being  exposed  to  the  atmosphere 
for  about  a  week.     (Hiibner,  loc.  cil.) 


T.iBLE    II. 

.\ 

D 

Iodine 

Moisture 

B 

Sample  of  cottou. 

absorbed 

absorbed 

by  100  grms. 

bv  100  grms. 

dry  material. 

dry  material. 

Ordinary  unbleaclied  . . . 

0-3 

6-52 

£1-73 

bleaclu'd      . .  . 

0-2S'J6 

0-25 

21-59 

Mercerised  witliout  tension 

unbleaclied 

0-4622 

9-33 

20-19 

Merrt-ri^fd  without  teasiOD 

ble;xclied 

0-4210 

9-12 

21-63 

Mercerised    witli    tension 

unbleached 

0-4136 

8-23 

:o-8» 

Mercerised    with    tension 

bleached 

0-355e 

S-05 

226J 

Although  there  is  a  big  variation  in  the  figures  in 
Columns  1  and  2.  it  will  be  noticed  that  those  in  the 
third  column  aro  practically  constant.  The  absorption 
of  iodine  and  of  moisture  by  cotton  is,  therefore,  of  a 
similar  character.  The  bleached  yam  absorbs  less  iodine 
and  also  less  moisture  than  the  unbleached  yarn  in  all 
cases. 

In  a  further  c.vpcriment  cotton  jam  was  well  boiled 
out  and  mercerised  without  tension  with  caustic  soda 
of  different  concentrations.  The  samples  were  then 
washed,  soured,  washed,  dried  at  about  CO^  C,  and 
after  this  exposed  to  the  air  for  a  considerable  time. 
The  amounts  of  moisture  were  determined  by  weighing 
before  and  after  drying  for  8  hours  at  100°  C. 

MoUtare  iwr  ceut. 


«-2 

Mercerised  with 

caustic  soda  10°  fw 

20 

6-37 
6-08 

"           " 

30 

40 

50 

60 

70 

8-40 
9-41 
9-43 

9-sr 

9-69 

" 

These  results  if  plotted  along  with  the  dye  trial  and 
shrinkage  curves  given  by  Hiioner  and  Po|)e  (this  J.. 
1904.  23.  407),  show  a  remarkable  similarity  between 
the  dveing  and  moisture  curves,  in  that  a  big  jump 
between  20'  Tw.  and  30°  Tw.  will  be  found,  whilst  the 
absorption  is  practically  constant  Ix^twecn  40°  Tw.  and 
50°  Tw.,  afterwards  slightlv  increasing  to  70''  Tw. 

Oxley  (J.  Soc.  Dyers  and  Col.,  1900)  has  sUted  that 
mercerised  cotton  does  not  dye  to  as  fid!  a  shade  aftet' 
drying  as  when  dyed  after  mercerising  but  Ix-fore  drying.. 
It  has  l>een  found  that  oidinary  cottou  Ijehaves  in  a 
similar  manner.  It  is  al.^o  known  that  cotton  cloth, 
which  has  Ixjeu  thoroughly  dried,  even  after  a  long 
exposure  to  the  atmosphere  will  not  absorb  the  amouDt- 
of  moisture  it  originally  contained  in  the  air-dry  state. 
I  have  conducted  experiments  on  the  large  scale  which. 
I    fully    bear   out    tliis   sratement.     Then-    observations   g» 
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further  to  prove  that  the  drying  of  cotton  hinders  the 
absorption  of  dyestuff  and  of  moisture. 

It  is  interesting  to  note  that  the  absorption  of  moisture 
l)v  the  cotton  fibre  is  also  influenced  largely  by  the  materials 
employed  in  the  finishing  processes.  From  Table  III. 
it  is  seen  that  dextrin,  unlike  starch,  has  little  effect  in 
hindering  the  natural  absorption  of  moisture  by  the 
lOtton  fibre. 


Table  III. 


Sample  | 

o£       I      FinlshiDg  material, 
cotton.  I 


Moisture 
per  cent, 
unfinished 
piece. 


m 


5-4%  white  dextrin 

3-8%       „ 

3'0%  soluble  starch 


7-06 
7-13 

8-0 


Moisture 

per  cent,  ir 

finished 

piece. 


7-01 

7-2 
6-2 


The  observations  recorded  above  point  to  an  analogy 

between    the    absorption    by    textile    fibres    of    moisture 

1  from   the   air   {i.e.,   a   vapour  from  a   gaseous   medium) 

jand  of  dyestuffs  from  solution  {i.e.,  solids  from  a  liquid 

imedium). 

Discussion". 

ilr.  Junes  HiJBNER  said  that  he  quite  appreciated  the 
difficulties  mentioned  with  regard  to  the  moisture  absorp- 
tion tests.  It  would  be  quite  possible,  nevertheless, 
to  devise  a  method  by  means  of  which  the  cotton  and 
,the  wool  fibres  could  be  disintegrated  in  such  a  manner 
that  the  mass  could  be  kept  uniformly  in  contact  with 
'the  air  during  exposure.  Li  quoting  the  remarks  made 
'by  Mr.  Oxley  and  by  Dr.  Knecht  as  to  the  absorption 
,of  colours  bj  mercerised  cotton  which  has  been  dried 
Iprevious  to  the  dyeing,  he  presumed  that  Mr.  Higgins 
referred  to  similar  experiments  which  the  speaker  caiTied 
out  during  September,  1907,  and  which  fully  bore  out 
the  observations  made  by  Mr.  Oxiej.  He  had  also 
iobserved,  at  the  same  time,  that  ordinary  cotton  behaved 
in  a  somewhat  similar  way  ;  the  difference  in  shade  was, 
itiowever,  not  as  pronounced  as  when  cotton  treated  with 
(mercerising  agents  was  used.  The  fact  that  ordinarj- 
hotton  when  dried  after  boiling  and  bleaching  absorbed 
less  colour  than  when  it  was  dyed  without  previous 
liying  had  probably  been  observed  by  many  dyers. 

llr.  G.  L.IKE  said  that  the  author  seemed  to  have 
^jxposed  the  cloth  to  the  ordinary  atmospheric  moisture 
'.A  the  room.  He  himself  had  made  many  experiments 
Im  this  subject,  and  did  not  agree  with  the  statement 
'hat  yam  or  cloth  would  not  take  up  their  original 
'imount  of  moisture  again  after  being  heated  to  100°  C. 

Mr.  Whitesiije  asked  if  the  author  had  tried  colour 
bsorption  experiments,  comparing  cotton  pieces,  which 
iiad  been  conditioned  for  some  time,  with  pieces  fresh 
'rom  the  loom.  It  was  well  known  that  it  was  difficult 
0  obtain  identical  results  in  dyeing  the  two  Icinds  of 
loth. 

;  JIj.  Crowtubb  asked  Mr.  Higgins  what  process  he 
mpioyed  for  the  estimation  of  moisture  in  the  fibres. 
[e  had  conducted  a  series  of  experiments  on  the  absorption 
f  colour  by  mercerised  cotton  wliich  he  was  sorry  to  say 
ere  never  finished.  He  noticed,  as  Mr.  Higgins  had 
:ated,  that  mercerised  cotton  lost  moisture  the  longer  it 
•as  allowed  to  remain  in  a  dry  atmosphere,  and  that 
lis  loss  was  proportionate,  as  far  as  he  could  tell,  to 
le  diminution  in  the  affinity  for  colour.  He  was  unable 
)  obtain  a  point  of  equilibrium  with  regard  to  the  sub- 
antive  cotton  colours.  It  apjieared  that  the  phenomena 
'  merceri.sation  were  in  no  sense  permanent  under  ordinar}- 
mospheric  conditions. 

Mr.  Abdekn  said  that  assuming  the  effect  of  mercerising 
las  to  increase  the  surface  of  the  cotton,  he  would  suggest 
kat  this  might  to  some  extent  account  for  the  increased 

finity  for  water. 

.  Mr.  HosEASON  said,  that  in  the  mercorisation  of  cotton, 

'■re    was,    apparently,    a    possibility    of    dissolving    or 

iiuging    minutely    occurring    colour    selective    bodies. 

respmhlcd  the  staining  of  certain  animal  and  vegetable 


cells  which,  as  was  well  kno^vn,  absorbed  some  colours 
selectively.  Had  any  experiments  been  conducted  con- 
clusively, say,  with  fibre  freed  as  far  as  possible,  by 
chemical  means,  of  these  possible  selective  substances  ? 

Mr.  HlooiNS,  in  reply,  stated  that  if  the  heating  of 
cotton  to  100°  C.  had  an  effect  on  the  affinity  for  dye- 
stuffs  then  the  heating  to  a  lower  temperature  of  say 
80°  or  even  less  should  have  some  effect.  With 
regard  to  the  surface  of  mercerised  cotton,  he  was 
inclined  to  agree  with  Mr.  Ardem.  namely,  that  an 
increased  surface  was  exposed.  As  to  the  effect  of 
mercerisatiou  dissolving  out  some  constituents  of  the 
cotton,  he  considered  that  it  was  acknowledged  that 
this  was  not  the  case.  The  gradual  loss  of  moisture 
by  mercerised  cotton  in  the  air  was  very  interesting. 
The  moisture  determinations  were  made  in  each  case 
by  heating  the  cotton  yam  for  eight  hours  at  100°.  In 
reply  to  Mr.  Lake,  he  stated  that  the  pieces  were  exposed 
for  three  weeks,  and  weighed  repeatedly  during  that 
time.  Though  the  moisture  in  the  air  during  the  three 
weeks  would  vary  considerably,  the  pieces  never  came 
back  to  the  original  weight.  He  fully  agreed  with 
jMr.  Hiibner  that  it  was  desirable  that  the  matter  should 
be  investigated   more  fuUv. 


A  VOLUMETRIC  METHOD  FOR  THE  ESTIMATION 
OF  TITANIUM  AND  OF  TITANIUM  AND 
IRON  IN  THE  PRESENCE  OF  EACH  OTHER. 

(.4   communication  from  tht  Chem,i.cal  Department  of  the 
Municipal  School  of  l^echnology,  Manchester.) 

By    EVA    HIBBEKT,    A.M.S.T. 

In  the  Journal  of  the  American  Chemical  Society 
(1895,  p.  878),  Wells  and  Mitchell  describe  a  process 
which  is  really  an  improved  modification  of  Pisani's 
method  for  the  estimation  of  titanium,  and  which  depends 
upon  the  oxidation  of  a  titanous  salt  by  means  of  potas- 
.sium  permanganate.  By  this  method  both  iron  and 
titanium  are  estimated  together,  and  it  is  necessary  to 
apply  special  means  to  determine  the  iron  ;  the  titanium 
being  found  by  difference.  The  process  described  by  these 
authors  involves  the  use  of  sulphuretted  hydrogen  for  the 
reduction  of  the  iron,  and  the  method  is  rather  a  long  one. 
It  was  shown  by  Knecht  and  Hibbert  (Ber.,  36,  1549) 
that  by  reducing  a  titanic  salt  with  zinc  and  hydrochloric 
acid  in  a  flask  fitted  with  a  Bunsen  valve,  the  titanium 
could  be  estimated  directly  by  titration  with  a  standard 
solution  of  ferric  iron,  using  potassium  sulphocyanide 
as  indicator.*  In  the  same  paper  the  authors  also 
showed  that  it  was  possible  to  estimate  iron  in  the 
ferric  condition  by  means  of  titanous  chloride,  and  the 
method,  while  giving  accurate  results,  renders  possible 
the  volumetric  estimation  of  ferric  iron  in  a  much  shorter 
time  than  by  the  reduction  of  iron  to  the  ferrous  condition 
and  subsequent  oxidation  with  permanganate. 

In  the  Chemiker  Zeit.,  1907,  p.  639,  Prof.  Knecht  drew 
attention  to  an  extremely  delicate  test  for  titanium,  which 
was  based  on  the  reducing  action  of  titanous  chloride  on 
methylene  blue,  and  by  means  of  which  the  metal  could 
he  detected  in  amounts  even  less  than  0-00001  grm. 
The  method,  whicli  is  described  below,  is  based  on  this 
observation,  'i'he  titanium  must  be  in  the  reduced  con- 
dition, that  is.  in  the  form  of  a  titanous  salt.  In  order  to 
secure  tins,  the  solution  of  the  titanic  salt  is  introduced 
along  with  some  hydi'ochloric  acid,  into  a  flask  fitted  with 
a  rubber  stopper  having  three  holes  ;  one  of  these  is  fitted 
with  a  Bunsen  valve.j  through  which  a  platinum  wire 
having  a  piece  of  zinc  attaolied  to  it  is  passed,  and  the 
other  two  holes  are  temporarily  closed  witli  two  glass  rods 
(see  sketch).     In  this  way  the  zinc  is  suspended  in  the 


•  In  a  paper  read  before  the  Soc.  cliiiiiica  di  Roma  in  Feb.,  1907, 
G.  Gallo  takes  credit  for  the  use  of  tlio  identical  reaction  for  the 
volumetric  estimation  of  tifaniuni,  but  it  is  clear  that  the  method 
was  anticipated  four  years  previously. 
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titanium  solution,  and  when  tlio  reduction  has  proceeded 
for  15  to  20  minutes  and  the  solution  has  been  boiled,  one 
of  the  glass  rods.  A,  is  removed,  and  a  stream  of  carbon 
dioxide  is  pa-ssed  into  the  flask,  through  a  tube  inserted 
in  its  place.  The  zinc  is  removed  from  the  solution  by 
raising  the  platinum  wire  through  the  small  pierced 
indiarubber  stopper  at  C,  and  the  other  glass  rod,  B, 
is  then  removed  also.  After  the  zinc  has  been 
washed  with  a  little  freshly  boiled  water,  passed  from 
a  w.ash  bottle,  the  solution  is  titrated  with  standard 
methylene  blue  run  into  the  opening  at  B  from  a  burette. 
The  methylene  blue  is  standardised  by  titration  with 
titanous  chloride.*  The  titanium  in  the  titanium  potas- 
sium fluoride  used  in  1903  was  estimated  in  this  way, 
the  original  method  with  iron  alum  was  repeated,  and 
the  estimation  was  also  done  gravimetricallj-.  The  results 
were  as  follows  : — 


Titanium  by 
methylene  blue. 

By  inm. 

Gravimetiio. 

(1)  18-54% 

(2)  18-46% 

(3)  18.38% 

is-se 

18-47 

Theoretically  tltaninm=18-60«i  for  KaTfFe.HiO. 

To  prove  beyond  doubt  that  the  interaction  between 
titanous  chloride  and  methylene  blue  is  quantitative, 
the  recrystallised  methylene  blue  zinc  doiible  salt  was 
titrated  with  titanous  chloride,  and  gave  100- lo  per  cent. 
This  was  used  for  titrating  the  recrj'stallised  potassium 
titanium  oxalate,  TiO.CjOj.KX'jO,,"  dried  at  100°  C. 
This  gave  14-70  per  cent,  of  titanium  (theoretical,  15-07 
])er  cent.). 

In  order  to  show  that  the  method  employed  for  dis- 
solving the  titanium  in  an  ore  is  satisfactory,  that  process 
was  used  in  the  case  of  the  double  oxalate.  It  consists  in 
fusing  the  substance  with  about  U)  parts  of  caustic  yiotosh 
in  a  nickel  dish.  The  melt  is  allowed  to  cool,  and  is  then 
treated  with  water,  transferred  to  a  beaker,  and  hydro- 
ihloric  acid  is  added. 

Tilnniiim  and  iron. — FeiTous  chloride  will  not  reduce 
methylene  blue,  so  that  the  method  affords  a  means  of 
estimating  titanium  in  the  presence  of  iron.  The  mode 
of  procedure  is  exactly  the  same  as  if  titanium  is  present 
alone,  and  the  iron  can  bo  estimated  in  the  ferric  condition 
in  a  separate  portion  by  titration  with  a  standard  solution 
of  titanous  chloride.  In  order  to  prove  the  possibility 
of  estimating  titanium  in  the  presence  of  iron,  mixtures 


of  known  quantities  of  iron  and  titanium  were  prepared, 
and  the  titanium  was  estimated  by  the  methylene  blue 
method.  When  much  iron  is  present,  it  is  necessary 
to  allow  the  zinc  to  react  for  at  least  20  minutes  in  order 
to  ensure  the  complete  reduction  of  both  iron  and 
titanium. 


Experi- 
ment. 


Titanium  (onnd 
gnu. 


*Xoecbt.     Soc.  of  Dyers  and  Colourists,  1905,  p.  a. 


0-01469 

(I-U4S71. 
0-049ti. 


Tlie  method  is  sjiecially  adapted  for  the  estimation  uf 
titanium  in  minerals  and  steel.  In  using  it  for  the  latter 
purpose,  however,  it  should  be  borne  in  mind  that  th« 
salts  of  the  lower  oxides  of  vanadium  and  of  timgsten 
also  exercise  a  re<lucing  action  on  methylene  blue  and 
on  ferric  salts. 


OX  THK  VOIA.MKTRIC  ESTIMATION  OF  COPPER 
AND  (  HRO.MILM,  AND  OF  COPPER,  CHRO- 
.MUM.     AND     IRON     IX     ADMIXTIRK. 

BY    EVA    HIBBEKT,    .\.M.S.T. 

In  a  recent  number  of  this  Journal  (1SXJ8.  073)  .S.  B. 
Jatar  describes  a  process  for  the  volumetric  estimation  of 
iron  and  chromium  in  one  solution.  Since  copper  and 
chromium  are  frequently  met  with  tojzcthcr  in  the  ash  of 
mordantcil  and  dyed  textile  material,  and  in  some  cases 
even  copiJcr,  chromium,  and  iron  may  l>c  jiresent.  I  hare, 
at  the  suggestion  of  Prof.  Knecht.  worked  out  a  process 
by  means  of  which  these  three  metals  can  be  volu metrically 
determined  in  presence  of  each  other.  The  estimations  are 
based  partly  on  Khead's  processjof  estimating  copper, 
partly  on  .Tatar's  process  for  the  estimation  of  chromium 
and  iron,  and  partly  on  new  data  which  I  have  obtained 
experimentally. 

Copper  and  chromium. — For  this  estimation  it  is  neces- 
sary to  have  the  eopper  in  the  cupric  condition,  and  the 
chromium  as  a  salt  of  chromic  acid.  The  amount  of 
titanous  chloride  required  to  reduce  both  copjier  and 
chromium  is  fii-st  a.scertained,  and  then  alternative 
methods  can  be  employed  for  determining  one  of  the  other 
constituents  in  a  fresh  portion  of  the  solution. 

The  simplest  way  is  to  pass  SO.  through  the  solution, 
boil  olT  the  excess  of  sulphur  dioxide,  and  titrate  the  copper 
with  titanous  chloride  as  described  by  Rhead  (Joum. 
Chem.  .Soc.,  UH)(5,  1491).  .\nother  method,  which  is  some- 
what longer,  is  to  estimate  the  chromium  alone,  by  lint 
removing  the  copper  with  s\ilphuretted  hydrogen,  and 
then  oxidising  the  chromium  to  bichromate  with  hydrogen 
peroxide.  The  bichromate  is  estimated  by  titration  with 
titanous  chloride.  In  Jatar 's  (lajwr  two  methods  are 
given  for  the  estimation  of  chromium.  The  indicator 
used  in  one  of  these  metho<ls  consists  of  a  mixture  ol 
feiTous  sulphate  and  potassium  sulphoiyanide  used  on  t 
spot  plate,  and  in  the  other  method  (el.  the  indicator 
is  practically  ferric  iron  and  potas.siiim  .-ulphocyanide 
in  the  .solution  of  chromium  titrated.  I  have  found  that 
when  the  latter  method  is  used,  i.r.,  first  titrating  with 
excess  of  titanous  chloride,  and  then  estimating  the 
excess  of  titanium  with  iron  alum.  <i»ing  sulphocyani'le 
as  indicator,  reliable  result-s  are  obtained,  and  the  process 
is  more  ea.sily  carried  out  than  in  using  the  .>jK>t  plate 
reaction  which  is  ^ivcn  the  first  place  in  his  |>8per> 
This  method  was  consequently  adopted  in  working  out 
the  results  detailed   below. 

Jfixtures  of  known  quantities  of  pure  potassium  bichro- 
mate and  copper  sulphate  were  prepared  and  titrated. 

(1)  Cop|»er  sulphate  and  potassium  bichromate.  titr»te«l 
with  excess  of  titanous  chloride,  and  then  titrated  back 
with  iron,  usine  sulphocynnide  as  indicator,  when  the 
amount  of  titanium  required  corresponds  to  the  copper 
and  chromium  present. 
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(2)  Titration  of  the  copper  with  TiCls.  after  the  reduc- 
tion of  the  bichromate  nith  sulphur  dioxide. 

(3)  Removal  of  the  copper  by  sulphuretted  hydrogen, 
oxidation  of  the  chromium  to  bichromate,  and  the  esti- 
mation of  the  latter  by  titration  nith  titanous  chloride. 

gnus, 
grms.  found.  taken. 

Potassiom  bichromate  0-04915  gr.  I  by  0-04907 

Copper  sulphate   0-19979  gr.  i  SOo  procfss  (2)  0-200 

Potassium  bictiromate  0-02455         i  ^  0-02453 

Copper  sulphate   0-09994         \  ""■  0-10000 

Potassium  bichromate  0-04906  by  0-04907 

Copper  sulphate 0-09965  method  (3)  0-1000 

If  the  copper  and  chromium  are  not  present  in  the 
condition  of  cuprie  salt  and  bichromate,  it  is  necessai-y 
to  oxidise  and  dissolve  them  before  titrating.  In  order 
to  ascertain  whether  this  was  possible,  a  loiown  amount 
of  potassium  bichromate  was  converted  into  chromium 
I  hloride  by  heating  with  strong  hydrochloric  acid,  the 
rhromium  chloride  was  mixed  with  a  known  quantity  of 
copper  sulphate,  and  chromium  and  co]iper  were  then 
[irecipitated  together  by  boiling  with  sodi\im  carbonate. 
The  mixture  of  hydi-ates  of  copper  and  chromium  was 
filtered  off,  washed,  dried,  and  heated  to  redness.  The 
ash  was  then  fused  with  bisulphate  of  potash  and  after- 
wards made  up  to  a  known  volume.  It  was  found 
impossible  to  oxidise  the  chromium  with  sodium  peroxide 
in  the  presence  of  copper,  so  the  method  adopted  was 
to  first  titrate  the  copper  with  titanous  chloride  in  one 
part  of  the  solution,  and  in  another  to  remove  the  copper 
with  sulphuretted  hydrogen,  o.^cidise  the  chromium  in 
the  filtrate  with  sodium  peroxide,  add  ammonium  chloride. 
boil,  and  then  titrate  the  bichromate  with  titanous 
chloride. 

A  mixture  of  0-2  grm.  of  copper  sulphate  and  0-04913 
grm.  of  potassium  bichromate  was  found  in  this  way 
to  contain  0-20048  iTm.  of  copper  sulphate,  and  0-04880 
grm.  of  potassium  bichromate. 

CopjKr,  iron,  and  chromium. — To  facilitate  the  estima- 
tion of  copper,  chromium,  and  iron  in  presence  of  each 
other  it  was  found  desirable  to  introduce  new  methods 
for  the  estimation  of  chromium  and  iron  present  together. 
The  potassium  bichromate  and  ferric  iron  are  first  titrated 
together,  and  the  amount  of  titanous  chloride  required  is 
afterwards  used  to  reduce  another  portion  of  the  mixture. 
Potassium  chlorate  and  hydrochloric  acid  is  then  used  to 
oxidise  the  iron  present,  which  is  then  again  titrated  with 
titanous  chloride.  .-Vnother  method  of  estimating  chro- 
mium and  iron  together,  which  is  also  a  rapid  method,  is 
to  titrate  both  iron  and  chromium  with  titanous  chloride, 
and  then  to  titrate  back  the  iron  with  permanganate 
in  presence  of  sulphuric  acid.  The  following  estimations 
were  carried  out : — 


Estimation. 


By  chlorate 
method. 


By  per- 
manganate. 


Actually 
present. 


'  Iron 0-03413 

I  Potassium  bichromate  0-04911 

I  .(Iron '  0-01529 

I  Potassium  bichromate  0-04928 

'  Iron  — . 

'  Potassium  bichromate  — 


0-03423 
0-04899 


0-01234 
0-027895 


0-03409 
0-04907 
0-01536 
0-04907 
0-01236 
0-02789 


It  is  obvious  that  in  these  estimations  the  titanous 
liloride  used  must  be  free  from  iron. 

Estimation  of  copper,  chromium,  and  iron.— By  the 
EoUowing  process  it  is  possible  to  estimate  the  amount  of 
"opper,  chromium,  and  iron  in  a  mixture  (containing 
potassium  bichromate,  copper  sulphate,  and  ferric  iron) 
)y  only  three  titrations  :^ 

(1)  The  solution  containing  iron,  chromium,  and  copper 

5  titrated  nith  titanous  chloride  until  the  colour  of  the 

'irhromate  is  chanj;ed  to  green,  when  potassium  sulpho- 

vanide  is  added,  and  the  titration  continued  until  all  the 

■d    colour    of    ferric    sulphocyanide    has    disappeared. 

^wlphocyanide  is  not  added  at  the  beginning  of  the  titra- 

■n.    because    potassium    bichromate    acts    upon    ferric 

phocyanide  nith  the  formation  of  persulphocyanogen. 

1 2)  \  known  volume  of  the   mixture  is   treated   nith    '• 

iilphuretted  hydrogen,  the  precipitated  copper  is  filtered    j 


ofif,  and  the  solution  boiled  to  expel  sulphuretted  hydrogen. 
It  is  then  treated  nith  potassium  chlorate  and  hyaro- 
clUoric  acid,  and  well  boiled,  water  added,  and  again  boiled 
two  or  three  times,  and  it  is  afterwards  cooled  and  titrated 
with  titanous  chloride,  using  potassium  sulphocyanide  as 
indicator. 

(3)  A  kno^vn  volume  is  treated  with  sulphur  dioxide, 
the  sulphur  dioxide  is  boiled  off  and  potassium  chlorate 
and  hydrochloric  acid  are  added  to  the  solution,  which  is 
then  boiled,  cooled,  and  titrated  nith  titanous  chloride. 

The  results  of  the  three  titrations  give: — (1)  Copper, 
chromium,  and  iron  ;   (2)  iron  ;   (3)  copper  and  iron. 

.Some  of  the  results  which  have  been  obtained  are  given 
below. 

Example  1. — 1  c.c.  of  titanous  chloride  =  0-002066  grm. 
of  iron  =  0001807  grm.  of  potassium  bichromate  = 
0-009186  grm.  of  copper  sulphate.  The  amounts  of 
titanous  chloride  required   in  the  titrations  were  ; — 

(1)  46-4  c.c.   required    by   iron  +  copper  +  chromium. 

(2)  S-3  c.c.  required  by  iron. 

(3)  19-2  c.c.  required  by  iron   +  copper. 

From  these  figures  it  will  be  seen  that  the  copper  present 
required  10-9  c.c,  the  chromium  27-2  c.c,  and  the  iron 
8'3  c.c.  of  titanous  chloride. 

Therefore  the  solution  contained  : — 0-04915  grm.  of 
potassium  bichromate,  0-10015  grm.  of  copper  sulphate, 
and  0-01715  grm.  of  iron.  The  amounts  actually  present 
were : — 0'049b7  grm.  of  bichromate  ;  0-1000  grm.  of 
copper  sulphate,  and  0-01723  grm.  of  iron. 

Oiher  examples  : — 

II.  m. 


Found, 
grms. 

Taken, 
grms. 

Found, 
grms. 

Taken, 
grms. 

Potase 
Coppe 
Iron  . 

ium  bichromate 
r  sulphate   

0-04896 

0-1002 

0-04338 

0-04907 

0-1000 

0-04318 

0-02295 
0-07485 
0-03016 

0-02304 

0-07SO 

0-03015 

Copper,  chromium,  and  iron,  in  the  form  of  the  oxides, 
CuO,  Cr^Os,  and  Fe203,  were  obtained  in  Imown  quan- 
tities in  admixture  in  the  following  way  : — Potassium 
bichromate  was  treated  vfith.  sulphur  dioxide,  the  product 
was  mixed  with  pure  ferrous  sulphate  and  copper  sulphate, 
caustic  soda  was  added  to  the  boiling  solution,  and  the 
precipitated  hydrates  were  filtered  off,  washed,  and  dried. 
The  dried  precipitate  was  heated  to  redness,  and  the  ash 
was  then  fused  with  potassium  bisulphate.  The  melt 
was  taken  up  with  water,  made  up  to  a  known  volume, 
and  portions  were  treated  in   the  following  way  : — 

(1)  Titrated  with  titanous  chloride,  using  sulphocyanide 
as  indicator,  to  determine  iron  and  copper. 

(2)  The  copper  was  removed  with  sulphuretted  hydro- 
gen, and  the  iron,  after  oxidising  with  potassium  chlorate, 
was  determined  in  the  filtrate  by  titanous  chloride. 

(3)  The  copper  was  removed  nith  sulphuretted  hydro- 
gen, and  the  chromium  and  iron  were  oxidised  nith 
sodium  peroxide,  the  excess  of  hydrogen  peroxide  was 
lioiled  off,  hydrochloric  acid  was  added,  and  the  chromium 
and  iron  estimated. 

The  following  results  were  obtained  : — 


Potassium  bichromate 

Copper  sulphate  

Iron 


Found, 
grms. 


0-04926 
0-39963 
0-0B232 


Taken, 
grms. 


Found, 
grms. 


Taken, 
grms. 


0-04913    I  0-04880    i  0-04913 
0-400  0-20048       0-2000 

0-05254    '  0-02632    !  0-02827 


-Mr. 


Discussion. 
H.   L.   Terry   said   the   volumetric   estimation   of 


■opper  by  titanium  Siilts  was  now  to  him.  How  did  the 
titanium  method  compare  in  point  of  accuracy  nith  the 
three  processes  in  general  use,  viz.,  the  electrolytic,  the 
iodide,  and  the  cya'nide  methods  ?  He  meant  more  jmr- 
ticularly  nith  regard  to  ores  and  metallurgical  products 
than  on  mixtures  prepared  in  the  laboratory.  It  was 
mentioned  that  in  the  analysis  of  iron,  chromium,  and 
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copper  mixtuies  it  -was  necessary  to  separate  the  copper, 
and  that  this  wns  efiected  bv  sulphuretted  hydrogen  ;  it 
was  much  ploasanter  to  jirecipitatc  tho  copper  with 
sodium  thiosulphato.  He  always  used  tills  method  in 
so],arating  copper  in  the  iodide  or  cyanide  assay.  With 
regani  to  tho  cyanide  assay,  which  many  chemists  seemed 
to  think  could  only  yield  approximate  results,  he  might 
say  that  at  some  large  copper  mines  in  Nom-ay  it  was  the 
soie  method  employed  for  ores,  mattes,  and  metal  ;  at 
any  Kvte  this  was  the  case  on  the  occasion  of  his  visit  three 
or  four  years  ago.  If  tho  assay  was  carried  out  on  strictly 
di'fmed  lines  it  was  capable  of  giving  results  of  much 
greater  accuracy  than  was  generally  supposed. 

Mr.  Shepherd  said  ho  had  used  the  titanium  method 
for  the  estimation  of  copper  in  the  vats  for  the  electro- 
plating of  iron  rollers.  There  was  often  a  fair  amount  of 
iron  present,  which  it  was  not  necessary  to  estimate  ; 
excess  of  ammonia  was  added  to  the  amount  taken,  the 
ferric  hydroxide  filtered  off  and  washed  with  ililute 
ammonia,  the  filtrate  acidified,  and  the  copper  titrated 
in'the  usual  way  with  titanous  chloride. 

Mr.  S.  B.  Jatar,  referring  to  his  paper  published  in  the 
•Toumal  of  July  15th  last,  said  that  Miss  Hibbert  mentioned 
that  the  "  c  "  method  is  preferable  to  the  one  described 
as  "  a  "  method  ;  the  method  "  a  "  was  mentioned  in 
connection  with  pure  chromium  salts,  and  not  chromium 
and  iron  together.  The  indicator  was  very  useful  when 
titanous  chloride  was  to  be  standardised  against  bichro- 
mate solutions.  The  "  6  "  and  "  c  "  methods  could  only 
be  used  accurately  when  one  was  familiar  with  the  delicate 
colour  reactions  involved,  which  required  a  certain 
amount  of  practice.  The  indicator,  therefore,  was  a  great 
help  for  one  not  familiar  with  the  method. 

Mr.  HosEASON  asked  if  there  was  any  objection  to  the 
use  of  hypochlorite  instead  of  chlorate  as  an  oxidising 
agent,  since  the  former  was  more  easy  of  manipulation. 

Mr.  LoMAX  inquired  if  the  method  of  estimation  had 
been  applied  to  the  analysis  of  nitile. 

Miss  Hibbert,  in  replying,  said  the  reason  why  she 
had  brought  forward  this  method  of  estimating  copper, 
chromi'im,  and  iron  was,  as  explained  in  the  paper,  for 
the  determination  of  these  metals  when  they  occur  together 
in  the  ash  of  mordanted  material.  The  use  of  nypo- 
chlorite  for  oxidising  iron  in  the  presence  of  chromium 
would  appear  to  be  very  suitable,  but  she  had  used 
potassium  chlorate  and  hydrochloric  acid  because  they 
were  more  easily  obtained  in  a  high  degree  of  purity. 
Estimations  of  titanium  in  rutile,  ilmcnite,  and  other 
minerals,  by  the  methylene  blue  method,  had  been  very 
successful.  A.  sample  of  rutile,  analysed  by  this  method, 
was  found  to  contain  91-0  per  cent,  of  Ti02,  and  this 
agreed  very  closely  with  the  iron  method,  but  she  had  not 
yet  confirmed  the  result  gravimetrically.  In  reply  to 
Mr.  Shepherd,  it  seemed  probable  that  when  the  iron  was 
precipitated  with  ammonia,  some  copper  was  carried 
down  also.  Methods  for  the  complete  separation  of  these 
metals  were  suggested  in  the  paper. 


New  England  Section. 

Mctling  held  at  Boston    on   Friday,  January  8,   1909. 

lis.  r.    E.    ATTEAUX  IN   THE   CHAIR. 


A  MATHEMATICAL  VIEW  OF  SAMPLING,  WITH 
REFEREN'CE  TO  THE  DEGREE  OF  ACCURACY 
TO  BE  OBT.AIXED. 

BY   MABTEN   L.    OBIFFDi. 

In  a  paper  read  before  the  New  York  Section  of  this 
Society,  entitled,  "  Standard  Stethods  of  .Sampling : 
A  Review  with  some  Suggestions,"*  I  referred  to  some 
ideas  on  sampling  that  I  expected  to  give  at  an  early  date, 
but  which  have  been  delayed  until  tlxis  time. 

•  TliU  Jooma),  1905,  183. 


My  subject  involves  the  whole  sampling  process,  what- 
ever the  nature  of  the  commodity,  substance,  or  conditions, 
and  the  making  up  of  the  ultimate  sample  for  as-say  or 
analysis,  regardless  whether  the  material  to  be  sampled 
is  of  such  a  nature  that  the  separate  portions  drawn 
cannot  be  mixed,  as  for  instance,  wood  pulp :  or  whether 
they  can  be  mixed,  as  in  the  case  of  ores,  coals,  etc. 
R.  W.  Stndall,  of  Ix)ndon,  has  done  considerable  work 
on  one  important  phase  of  this  subject,  namely,  the 
determination  of  average  errors.  His  methods  consist 
in  duplicate  sampling  and  testing,  and  in  this  way  checking 
the  results  or  deducing  the  probable  error  and  showing 
its  commercial  significance.  So  far  as  I  know,  tliis  question 
under  the  title  1  have  announced  has  never  been  dealt 
with.  D.  W.  Brunton,  in  a  paper,  in  Vol.  25  of  the 
Transactions  of  the  .American  Institute  of  Mining  Engineers, 
entitled  "  Tlie  Theory  and  Practice  of  tire  Sampling," 
in  reality  enters  into  it  when  he  says,  "  In  proportion  as 
a  sample  in  preparation  diminishes  in  weight  by  quartering, 
it  must  be  re-crushed  so  that  there  shall  bo  a  constant 
ratio  between  the  size  of  the  sample  and  the  largest 
particle."  That  is,  the  more  nearly  uniform  or  homo- 
geneous any  product  or  substance  is,  the  smaller  may  be 
the  quantity  representing  it.  His  problem  is : — Given 
a  quantity  of  ore  composed  of  particles  and  pieces  of 
irregular  sizes,  shapes,  and  composition,  how  must  it  be 
dealt  with  so  eks  to  arrive  at  a  very  small  sample  of  a  few 
grams,  wliich  shall  represent  in  true  proportion  the 
mechanical  condition  and  chemical  composition  of  all 
the  separate  masses  of  the  original  pile  ?  He  says  that 
the  size  of  the  sample  in  amount  must  always  be  in 
constant  proportion  with  that  of  the  largest  particle. 
In  other  words — whatever  the  weight  of  the  sample  in 
preparation,  the  number  of  parts  or  particles  must  remain 
constant.  In  the  practice  of  crushing  and  grinding 
there  will  always  be  a  largo  proportion  of  particles  smaller 
than  the  allowable  largest,  but  this  is  incidental. 

My  subject  deals  largely  with  the  probability  and 
theory  of  errors.  It  is  not  my  purpose  to  enter  into  all 
the  mathematical  refinements  of  this  subject,  even  if 
I  were  able,  since  it  is  one  dealing  almost  wholly  with 
higher  mathematics.  I  shall  endeavour  to  pursue  the 
subject  only  so  far  as  it  has  a  practical  value  for  chemists 
and  not  for  theoretical  considerations. 

I  may  divide  the  subject  as  follows: — 1.  A  statement 
of  the  problem.  2.  The  law  of  errors.  3.  The  probabiUty 
curve  and  the  analysis  of  it.  4.  A  consideration  of  the 
mean  value.  5.  The  relative  accuracy  obtained  by 
drawing  larger  or  smaller  numbers  of  samples.  6.  The 
determination  of  results  within  fixed  Umits.  7.  The  number 
of  samples  to  be  drawn. 

The  problem  is  not  a  determination  of  who  is  the  best 
marksman  from  an  examination  of  their  shot.s  at  a  target, 
neither  is  it  a  determination  of  what  shoto  occupy  a 
mean  average  distance  from  the  bullseye.  It  is  much 
simpler  than  a  determination  of  tliis,  the  mean  average 
distance  from  the  bullseye  of  all  the  shots.  This  problem 
would  involve  a  calculation  in  the  area  of  the  target,  while 
the  nature  of  ours  limits  the  observation  to  points  in  a 
straight  line,  for  instance,  those  lying  on  one  diameter 
of  the  target.  Nor  is  it  the  determination,  which  is  true 
in  a  set  of  observations,  as  in  determining  the  atomic 
weight  of  some  element,  or  the  estimation  of  the  probable 
error  from  the  tnith  in  the  mean  of  these  obiservationii. 
'  Our  proposition  starts  where  the  degree  of  truth  in 
these  ends,  and  is  by  nature  susceptible  of  closer  approxi- 
mation. We  assume  that  the  mean  of  a  large  number 
of  variations  is  the  truth  sought,  and  we  want  to  discover 
how  few  of  these  ob.scrvations  we  may  select,  the  average 
of  which  shall  not  appreciably  depart  from  the  mean  of  the 
whole  number.  I>et  us  suppose  we  have  500  separate 
packages  of  any  commodity,  as  for  instance,  ."iOO  rolls  of 
sulphite  pulp  which  have  been  nm  over  a  drying  machine, 
generally  a  few  points  above  and  below  the  atmospherically 
dry  limit,  to  determine  the  amount  of  moisture.  If 
we  draw  a  straight  line  and  di\nde  it  into  two  equal  parts 
we  may  represent  the  mean  variation  in  moisture  by  a 
point  at  the  centre,  and  from  this  point  lay  off  in  one 
direction  distances  representing  tho  departures  from  the 
mean  of  each  sample  above,  and  in  the  other  direction, 
lay  off  representative  distances   below   the   mean.     Let 
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■js  assume  that  we  have  tested  these  500  rolls  of  pulp 
and  find  the  results  to  be  as  follows : — 


Positive  departure. 


Negative  departure. 


Moisture 
between. 


Xo.  of 
rolls. 


Per 
cent. 


Moisture 
between. 


No.  of 
rolls. 


Per 

cent. 


4—5% 

10 

2 

4-5% 

10 

2 

3—4% 

20 

4 

3—4% 

20 

4 

2—3% 

40 

8 

2—3% 

40 

8 

1-2% 

80 

16 

1—2% 

80 

16 

0-1% 

100 

20 

0-1% 

100 

20 

Plotting  as  ordinates  the  number  of  rolls  and  the 
■rresponding  mean  variation  in  moisture  as  abscissae, 
e  shall  get  the  following  curve  : — 


In  doing  so  we  shall  observe  :  («)  That  there  are  as 
many  samples  represented  on  one  side  of  the  origin  as 
on  the  other.  (6)  That  witliin  equal  distances  from  the 
origin  on  each  side  there  is  an  equal  number  of  samples 
represented,  (c)  That  by  far  the  greater  number  will 
arrange  themselves  very  close  to  the  origin,  (d)  That 
small  errors  are  more  frequent  than  large  ones,  (e)  That 
the  greater  the  variation  tlie  less  the  frequency,  and  hence 
very  large  variations  do  not  occur. 

Now  any  mathematical  relation  between  a  variation  (X) 
and  the  probability  of  its  occurrence  (Y)  must  satisfy 
these  characteristics.  When  such  a  fimction,  Y=f(x), 
IS  plotted  as  we  have  illustrated,  it  will  have  a  maximum 
ordinate,  OY,  corresponding  to  the  mean,  that  is,  no 
error.  It  will  be  symmetrical  with  reference  to  this 
ordinate,  the  Y  axis  ;  and  as  X  increases  Y  must  decrease, 
until  when  X  becomes  very  large,  Y  mil  become  vanish- 
ingly  small.  This  corresponds  to  the  fifth  observation 
above,  namely,  that  very  large  variations  from  the  mean 
cannot  occur.  As  a  matter  of  actual  manufacturing 
operations  they  scarcely  exist  For  example,  a  manu- 
facturer desires  to  dry  his  pulp  so  as  to  get  the  allowable 
limit  of  atmospheric  moisture  as  nearly  as  possible. 
Obviously  it  will  be  his  desire  to  do  this,  because  he  docs 
not  want  to  pay  freight  on  water,  or  if  be  must  he  will 
use  wet  presses  without  any  attempt  to  reach  this  degree 
of  dryness.  If  any  quantity  falls  below  his  standard 
they  will  be  included  in  the  average.  If  he  were  punctilious 
m  his  orders  to  his  superintendent  about  uniform  conditions 
of  moisture  it  would  mean  that  if  any  mishap  occurred  in 
drying,  resulting  in  a  very  few  very  wet  rolls,  they  would 
be  thrown  out,  or  if  the  workmen  were  careless  and  they 
were  included  it  could  not  affect  the  result  because  the 
number  {y)  was  so  small. 

is  the  equation  wliich  represents  this  probability  curve 
or  curve  of  variation  of  any  particular  roll  or  average 
-or  any  given  number  of  rolls  from  the  mean  of  the  whole 
number.  To  find  the  meaning  of  the  constant  K,  let  us 
solve  the  equation  by  putting  X=0,  then  Y=K,  wliich 
is  the  maximum  ordinate  of  the  curve.  K  conesponds 
to  the  number  of  those  rolls  whose  content  in  moisture  : 
coincides  with  the  mean  itself.  The  height  at  which 
the  curve  cuts  the  Y  axis  represents  the  magnitude  of 
the  arithmetical  mean  ;  K  has  nothing  to  do  with  the 
.%rtual  sliape  of  the  curve  beyond  increasing  the  length 


of  the  maximum  ordinate.     It  must  be  boj-ne  in  mind 

that  it  is  not  the  maximum  ordinate  for  any  value  of  X, 
and  only  coincides  vnth  it  when  X=0.  It  follows,  then, 
that  as  K  has  nothing  to  do  with  the  curve,  the  sampling 
of  any  of  the  K  rolls  has  no  influence  in  fixing  the  result 
and  we  may  disregard  them.  Therefore,  when  X=0 
and  Y=K  the  whole  number  of  rolls  are  alike,  i.e.,  any 
one  of  them  represents  the  average.  Hence  the  drawing 
of  one  sample  only  will  sufiice. 

The  meaning  of  h  is  found  by  making  K=  1  and  plotting 
corresponding  values  of  X  and  Y.     For 

X=+J,   +1,   +{},   +2 ,when^=l,  i,  J etc. 


Ke-^'^'--     K=l- 


k=i 

h  =  i 

h 

=  1 

x=0        y=l 

x=0 

v=i 

2  =  0 

«/  =  l 

X  =  i          y=    .98 

a;=i 

y=   -94 

x  =  h 

!/=  -778 

X=l          p=   -94 

x=l 

11=    -78 

x=l 

j/=  -369 

a=?   j/=  -87 

x  =  '.j 

y=    -56 

x=^ 

y=   -105 

x=2         y=   -78 

x=2 

y=  -38 

x=2 

y=   -018 

In  this  way  it  will  be  observed  that  though  all  the 
curves  cut  the  Y  axis  at  the  same  point,  the  greater  the 
value  of  h.  the  steeper  will  be  the  curve  in  the  neigh- 
bourhood of  the  ordinate  OY. 

The  physical  significance  of  tliis  is,  that  the  greater 
the  magnitude  of  /*.  the  more  accurate  the  results,  and 
the  less  will  be  the  magnitude  of  the  deviation  of  individual 
samples  from  the  arithmetical  mean  of  the  whole  number. 
h  relates  to  the  number  of  rolls  of  pulp  approaching  in 
variation  the  mean ;  if  it  is  veiy  large,  there  is  very 
little  variation  from  the  mean  in  the  content  of  moisture  ; 
the  condition  of  the  rolls  is  practically  the  same,  and 
hence  very  close  to  the  mean  average.  In  sampling 
the  h  rolls,  where  h  is  large,  the  possibility  of  error  is 
greatly  reduced,  and  when  we  Imow  h  is  large  the  necessity 
for  taking  a  fixed  number  of  samples  to  keep  within  an 
allowable  limit  of  error  is  much  less.  Mathematically  ft 
has  been  called  '"  the  absolute  measure  of  precision." 

At  this  point  some  observations  regarding  the  expression 
"  mean  average  "  value  should  be  made.  We,  as  chemists, 
draw  samples  from  irregular  masses  and  piles  of  com- 
modities, as  coal,  limestone,  ores,  or  packages  of  different 
sizes  and  weights,  and  quite  frequently  they  do  not 
bear  a  fixed  ratio  to  the  mass  or  weight  thej'  represent, 
yet  we  giind  or  mix  and  average  them  arithmetically. 
In  so  doing  we  introduce  a  probable  error  by  the  manner 
of  taking  the  samples.  In  order  that  the  arithmetical 
mean  may  bo  free  from  all  error,  we  must  draw  equal 
weights  from  equal  quantities  by  weight.  For  instance, 
in  the  sampling  of  bales  or  bundles  of  wood  pulp  for 
moisture,  if  the  determination  is  to  be  made  from  the 
aggregate  weiglit  of  the  separate  samples,  they  shoiJd 
bear  a  constant  ratio  to  the  weight  of  the  respective 
packages  from  which  they  have  been  'dra-ivn.  Referring 
to  our  illustration  of  500  rolls  of  moist  puln,  we  have 
proceeded  on  tlie  assimiption  that  each  roll  of  pulp 
was  of  equal  weight  and  that  the  sample  represented  the 
condition  of  the  rolls,  and  that  equal  weight  samples 
had  been  drawn.  Under  these  conditions  tho  arithmetical 
average  of  the  samples  would  give  correct  results.  In 
other  words  our  samples  might  all  be  weighed  together 
in  one  weighing.  The  general  statement  for  this  is  : — 
The  best  value  to  represent  a  ntiniber  of  observations 
of  equal  weight  is  their  arithmetical  mean  ;  while  the 
best  value  of  different  weights  is  obtained  by  multiplying 
each  observation  by  its  weight  and  dividing  the  snm 
of  the  products  by  tho  sum  of  their  different  weights. 

It  has  been  demonstrated  that  the  probable  error  of 
the    arithmetical    mean    of    a    series    of    observations    is    • 
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inversely  ».<  the  siiuaie  root  of  their  uurabor.  From 
which  we  see  how  easy  it  is  to  over-estimate  the  ellect 
of  largely  iiuiea.^iiig  the  numher  of  observations  or 
siimi>lcs.  If  K  denotes  the  probable  error  of  the  mean 
of  ten  samples,  in  order  to  reduee  this  error  one-half, 
or  one-half  E,  we  must  draw  forty  samples,  and  to 
obtain  one-third  E  we  would  have  to  draw  ninety  samples. 
The  converse  of  this  is  that  the  probable  error  is  inereased 
directly  as  the  stpiare  root  of  the  number  of  observatioas 
is  diminished,  that  is  the  reduition  by  one-fourth  in  the 
number  of  samples  taken  doubles  the  error. 

I  have  made  use  of  this  illustration  in  which  it  appears 
that  each  roll  of  i)ulp  has  been  tested,  for  the  i>urpose 
of  analysing  the  problem  mathematically,  and  drawing 
the  resultijig  conclusions.  It  is,  of  course,  an  ideal 
illustration,  and  the  results  of  such  a  sampling  and 
testing,  if  it  were  possible,  would  be  free  from  error. 

The  fundamental  preliminary  to  samiding  a  mass  of 
any  commodity  whidi  may  be  mixed  and  quartered  dovi-n 
is  that  it  shall  be  mi.xed  and  crushed  and  quartered  down 
successively  mechanically  in  the  abstract,  and  that  the 
weight  of  each  successive  quarter  shall  bear  a  direct 
relation  to  the  size  of  the  mesh  of  a  corresjwnding  screen, 
and  that  it  shall  all  pass  through  this  screen.  A  set  of 
standard  screens  corresponding  to  a  set  of  weights 
diminishing  proportionally  in  the  quartering  process 
would  be  very  valuable  to  chemists.  Jn  sampling  com- 
modities which  cannot  be  mixed,  the  theoretical  funda- 
mental conception  is  that  in  the  process  by  which  they 
have  been  produced  there  is  a  certain  cycle  of  varj-ing 
conditions  which  repeat  themselves.  This  is  inevitably 
so.  The  cycle  may  be  large  and  the  frequency  small, 
and  if  so  the  sampling  must  he  exten.sive.     If  the  cycle 


is  small  and  the  frequency  large  the  sampling  may  ba 
trilling.  But  all  of  this  is  included  in  the  main  argument 
of  this  pa)ier. 

From  the  discussion  of  the  subject  thus  far  we  see  that 
the  number  of  samples  within  certain  limits  to  be  drawn 
does  not  play  as  important  a  part  as  is  generally  .-supposed, 
however,  its  importance  is  greatly  dependent  upon  the 
representative  value  of  each  sample.  This,  of  course, 
jx-rtains  to  the  sampling.  The  sampler  must  be  free 
from  all  biai  and  ]>ersonal  erroi-s  in  his  work,  or  there 
will  be  an  added  error.  -My  pajMjr,  therefoie,  bccome,s 
an  argument  also  for  greater  knowledge  of  the  product 
to  be  sampled,  how  it  ha*  been  jjioduced.  etc..  and  greater 
care  and'  diligence  in  the  mode  of  sampling.  The 
commercial  value  of  the  products  samjiled  will  also  play 
a  very  important  part  in  determining  what  the  allowablo 
limit  'of  error  should  be,  and  this  w  ill  affect  the  number 
of  .samples  and  the  mode  of  sampling. 

We  may  therefore  conclude  that  if  a  chemist  is  con- 
versant with  the  history  of  the  product  which  he  is  about 
to  sample  and  knows  how  to  draw  proper  samples,  the 
number  may  be  very  limited,  jierhaps  ten  and  not  more 
than  20  or"  2").  If  he  lacks  tlie  knowledge  and  ability 
to  do  this  part  of  the  work,  the  drawing  of  almost  any 
number  of  samples  will  not  be  trustworthy. 


New  York  Section. 

At  a  meeting  of  the  Section  on  Nov.  -JOlh,  1908,  held 
at  the  Chemists'  Club,  Mr.  Frederick  Klein  read  a  paper 
on  "  Selenium." 
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I,— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Separating  siihdirided  so/iV  matter  from  a  liquid,  particu- 
larbj  applicahle  for  thirhning  ore  pulp  and  /or  feeding 
or  mm^uring  tin  pulp  or  solid.  F.  E.  and  A.  S.  Elmore. 
London.  Eng.  Pat.  iG.S^I.  Dec.  4,  1907. 
The  nuid  or  pulp  to  be  separated  is  fed  into  a  conical 
vessel  known  as  a  "  spit/.kasten "  and  the  separation 
takes  place  in  the  ktiomi  manner.  The  invention  relates 
to  the  jirovision  of  a  chamber  at  the  apex  of  the  cone 
through  which  the  separated  solids  arc  discharged.  This 
chamber  has  an  xiy\iet  valve  0|)ening  upwards  and  a  lower 
valve  opening  downwards,  and  forms  a  kind  of  lock  for 
the  passage  of  the  solids.  Tlie  valves  are  operated  alter- 
netelv  by  concentric  ro<ls  which  pass  up  through  the 
vessel  and  arc  actuated  by  mechanism  situated  on  the 
cover.  In  order  to  sweep  the  solids  into  the  apex  ot  the 
cone,  slowly  rotating  rakes  arc  arranged  within  the  tank, 
supported  by  a  frame  having  wheels  which  run  on  a 
track  situated,  in  order  to  avoid  clogging  by  deposited 
solids,  in  the  overflow  gutter  which  extends  round  the 
upper  edge  of  the  tank. — W.  H.  C. 

Evaporating     or     ccncenlrating     appnralun.     ,J.     and     C. 

.McNeil,  Govan.  Eng.  Pat.  6060.  :\Iarch  fi.  1908. 
The  ilnim  Ls  for  improvements  in  the  a])))aratus  described 
in  Eng.  Pat.  8703  of  lOflO  (this  J..  1901,  4(K»).  Tlie 
chamber  or  box  forming  the  steam  space  has  the  top  and 
bottom  plates  dished  upwards  parallel  to  each  other.  The 
upper  plate  is   of  greater  diameter  than  the  lower  one. 


so  that  the  chamber  has  the  shape  of  an  inverted  truncated' 
cone.  The  tubes  are  set  at  right  angles  to  the  plates,  and 
are  consequently  inclined  to  the  vertical,  but  parallel 
to  the  side  of  the  steam  chamber.  .\  circulating  sj)ace 
is  left  between  the  chamber  wall  and  the  wall  of  the 
evaporator,  and  the  linuid  is  introduced  by  a  perforated, 
ring  ti.xed  either  centrally  over  the  tube  chamber  or  above 
the  circulating  space. — W.  H.  C. 

Mixing  and  pulverising  apparatus  for  liguid.s.       A.  Martin, 
Paris.     Eng.  Pat.  6552,  .March  24,  1908. 

The  liquid  to  be  pulvi-rised  is  pumped  by  a  set  of  three 
pumps  driven  from  the  same  shaft  by  cranks  set  at  an 
angle  of  120^  to  one  another,  so  that  one  pump  is  always 
working  into  a  pressure  chamber.  From  tliis  chamber  the 
liquid  is  allowiHl  to  escape  under  strong  pressure  controlled 
by  a  piston,  actuated  by  a  spring,  into  a  system  of  narrow 
passages,  llie  thin  streams  of  liquid  are  broken  up  and 
unite<l  again  in  these  passagi's  and  finally  di«charge<l  fromi 
two  opposite  nozzles,  whcrcbv  the  liquid  is  atomised. 

— W.  H.  C. 

liecording  tltc  quanlili/  of  lea/er  or  other  liquid  evaporated 
in  a  boiler  or  the  like.  J.  Stratton  and  E.  A.  Claremonti. 
.Manchester.  Eng.  Pat.  10,588,  .May  15,  1908. 
Two  calibratc<l  tanks.  .\.  .\',  of  equal  capacity,  and 
provided  with  an  (tvertlow.  F.  are  lixed  side  by  side  at  the 
tanu'  level.  They  .arc  alternately  fdlcd  with  the  liquid 
to  be  measured  by  the  ])ipcs,  H,  B,  which  are  connected 
by  a  three-way  tap.  behind  the  ta)),  D,  shown  in  the 
figure,  to  the  supply  main,  G.  They  are  alternately 
emptied  by  the  pipes,  C,  C,  connected  by  the  threcway 
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Filttring  apparatus.  A.  J. 
Johannesburg.  Transvaal. 
1008. 


Arbuckle   and   A.    Osborne, 
Eng.   Pat.  21,45-J,  Oct.   10, 


tap,  D,  to  the  delivery  pipe,  H.  The  two  taps  are  so 
idiipled  together  that  when  one  tank  is  being  tilled  the 
iither  is  being  emptied,  and  vice  versa.  Tlie  delivery  pipe. 
H.  is  connected  by  a  branch.  J,  with  a  float  tank.  K,  and 
the  lioat,  L,  is  connected  by  a  rod,  .M.  with  the  lever.  X. 
and  the  quadrant,  0.  from  which  a  rod.  Q.  depends  and 
carries  a  pen,  R,  which  records  the  movement  of  the  float 
on  the  chart  carried  by  the  clockwork  drum,  8.  The 
tank.  A',  being  filled  with  liquid,  the  taps,  D,  are  reversed, 
and  A  is  tilled  and  A'  emptied.  As  soon  as  the  taps  are 
turned,  the  float-tank,  K,  is  in  connection  with  the  tank. 
A',  and  the  liquid  rises  in  K,  to  the  same  level  a.s  in  A' ; 
the  float  also  rises  and  an  upward  vertical  line  is  drawn 
on  the  chart.  As  the  level  of  liquid  falls  in  A',  it  also 
falls  in  K,  and  the  float  falls  also,  the  rate  of  fall  being 
inoportional  to  the  rate  at  which  liquid  is  withdrawn  from 
A',  and  an  inclined  downward  line  is  marked  on  the  chart. 
When  A'  is  empt\ .  the  taps,  D,  are  reversed  again  and  the 
process  repeated.  The  quantity  of  liquid  used  is  calcu- 
lated from  the  record  on  the  chart,  S. — W.  H.  C. 


The  apparatus  is  similar  to  that  described  in  Eug.  Pat. 
■-'0,400  of  1908  (this  J..  1909,  130),  except  that  the  filters 
I  onsist  of  frames  suspended  from  the  periphery  of  a 
intating  frame.  As  the  filters  are  lowered  into  the  tank 
containing  the  pulp  to  be  filtered,  the  suction  valves  are 
automatically  opened,  the  clear  liquid  is  drawn  through 
and  the  solids  left  on  the  surface  of  the  filter.  The  suction 
valves  are  closed  shortly  after  the  filters  emerge  from  the 
l>ulp  tank,  and  the  deposits  are  drained  by  the  suction. 
As  the  frame  revolves,  the  suspended  filters  come  in  contact 
with  a  guide  plate  whicli  tilts  them  at  an  antrle.  and  at 
the  same  time  the  back  pressure  valve  is  opened  and 
compressed  air  is  admitted  behind  the  filter  surface,  which 
causes  the  deposit  to  peel  off  and  to  fall  on  to  a  shoot. 
Another  guide  plate  then  engages  with  a  roller  at  the  end 
of  the  filter,  and  allows  the  latter  to  gently  resume  the 
horizontal  position  before  re-entering  the  pulp  tank. 

— W.  H.  C. 

Orying  apparatus.     J.  E.  Kohn,  Bav  Citv,  and  .J.  B.  Roos. 
Owosso,  Mich.    U.S.  Pat.  910,071.  Jan.  19,  1909. 

The  claim  is  for  an  inclined  rotary  drying  cylinder 
mounted  within  a  chamlier  provide<l  with  a  fan  to  create 
•1  draught  to  remove  the  moisture-laden  drying  medium, 
'["he  material  to  be  dried  is  fed  into  the  ojien  u]>per  end 
of  the  inclined  cylinder  and  is  discharged  through  0[)enings 
near  the  lower  end.  which  is  closed  by  a  tube-plate.    Fi-om 


the  latter  a  number  of  tubes  project  longitudinally  throush 
the  cylinder.  The  heating  medium  is  caused  to  pass 
through  the  tubes  and  tlirough  the  cylinder. — W.  H.  C. 

C'n/s)als  ;  Manufaclure  of  large .     J.  Bock.  Radebeul, 

Germany.     U.S.  Pat.  910,490,  Jan.  26,  1909. 
SeeFi-.  Pat.  374,968  of  1907  ;  this  J.,  1907.  872.— T.  F.  R 

Digesters.     T.J.Hutchinson.     Fr.  Pat.  394,20S,  Sept.  1 1. 
1908.     Under  Int.  Gonv.,  Sept.  11.  1907. 

See  Eng.  Pat.  20.266  of  1907  :    this  .T.,  1909,  105.— T.  F   B. 

Drying   apparatus  ;     Centrifugal ar.taaltd   by    fluid 

pressure.  J.  W.  and  W.  A.  JIacfarlane.  Fr.  Pat. 
394.440.  Sept.  4.  1908.  Under  Int.  Conv.,  Sept.  10. 
1907. 

See  Eng.  Pat.  20.177  of  1907  :  thi-^  .T..  1908. 1007.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Coals  ';    Action  of  air  and  of  oxidising  agent.i  on . 

O.  Boudouard.  Compt.  rend.,   1909,  148,  284—286. 

The  author  has  examined  seven  samples  of  coal  — 
anthracite,  colcing  and  smithy  coals,  and  lignite.  He  finds 
that  in  all  cases  humic  acid  is  produced  on  exposure  to 
air,  by  slow  oxidation  of  the  coal.  This  action  is  much 
more  rapid  at  100°  C.  than  at  the  ordinary  temperature. 
The  coking  coals  after  this  exposure,  and  formation  of 
humic  acid,  entirely  lost  their  coking  power,  and  _\-ielded 
a  non-coherent  residue  on  carbonisation.  Humic  acid 
is  produced  in  much  greater  quantity  by  the  action  of 
nitric  acid  on  the  coal  than  by  atmospheric  o.xidation. 
In  this  case  there  is  sometimes  increase  of  weight, 
sometimes  decrease,  according  as  the  fixation  of  oxygen 
(and  of  nitrous  residues)  is  greater  or  less  than  the 
evolution  of  carbon  in  the  form  of  gaseous  compounds. 
(See  this  J.,  1908,  1197.)— J.  T.  D. 

Gases ;;     Flameless    comhii.^tion    of ,    and    conditions 

of  incandescence  lighting.  J.  Meimier.  Compt.  rend., 
1909,  148.  292—294. 
CoNTlNUDfG  his  researches  (this  J.,  1908.  494),  the 
author  finds  that  a  platinum  spiral  substituted  for  the  usual 
mantle  in  a  Wclsbach  burner  can  be  kept  incandescent 
by  combustion  of  the  gaseotis  mixture  on  its  surface, 
without  communicating  flame  ;  and  that  the  incandes- 
cence is  more  vivid  as  the  mixture  is  made  to  approach 
more  closely,  by  opening  the  .air-holes,  the  composition 
for  maximum  explosiveness.  Moreover,  the  sensitiveness 
of  the  flame  to  outside  influence  is  very  great.  A  sudden 
pinch  of  the  gas  supply  tube  is  accompanied  by  explosion; 
and  if,  before  the  visible  incandescence  of  the  wire  has 
disappeared,  the  tube  be  suddenly  released,  there  is  again 
explosion  and  the  flame  is  established,  whilst  if  the 
release  be  gradual,  the  wire  again  glows  without  flame. 
.Slight  currents  of  air,  produced  by  a  wave  of  the  hand 
or  of  a  handkerchief  at  some  distance,  are  enough  to 
produce  explosion  and  establishment  of  flame  ;  and  the 
sensitiveness  of  the  burner  in  this  respect  is  greater 
as  the  mixture  is  nearer  the  composition  for  maximum 
explosiveness. — J.  T.  D. 

Measuring  the  air-  or  gas-  supply  to  engines  and  furnaces. 

A.  G.   Ashcroft.     Proc.  Inst.' Civil  Eng.,   1907-1908, 

173,  [iii]. 
The  experiments  were  undertaken  to  determine  it  the 
volume  of  air  passing  through  an  orifice  could  be  accu- 
rately deduced  from  the  difference  of  pressure  existing 
on  the  opposite  sides  of  the  orifice.  An  oil-ougino 
was  converted  into  an  air-pump  by  setting  the  valves 
so  that  at  every  other  stroke  a"  charge  of  air  was 
drawn  in  at  tho'  air-supply  pipe  and  expelled  through 
the  exhaust.  The  volume  "swept  through  by  the  piston 
was  calculated  from  an  indicator  diagram  taken  with  a 
specially  constructed,  deUcate  indicator.  This  was  found 
to  differ  for  different  speeds.  The  volume  of  air  drawn 
into  tho  pump  per  minute  was  found  by  multiplying 
the  volume  swept  through  at  each  stroke  at  the  given 
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•apecd  by  half  the  number  of  strokes  per  minute.  By 
this  means  it  was  possible  to  accurately  determine  the 
volume  of  air  drawn  into  the  pump  when  working  at 
different  speeds.  The  air-inlet  pipe  of  the  pump  was 
connected  to  the  pressure  measuring  apparatus  and  the 
latter  was  calibrated.  It  could  then  be  used  to  measure 
"the  volume  of  air  drawn  into  the  air-  or  gas-engine,  or 
furnace.  The  air-measuring  apparatus  consisted  of  a 
box,  5  ft.  long,  I  ft.  9  in.  wide,  and  1 1  in.  deep,  sho«-n 
in  Fig  1.  It  was  connected  at  A,  to  the  inlet-pipe  of  the 
pump  and  was  provided  at  B,  with  a  plate  having  a 
sharp-edged  orifice,  3  in.  diam.  The  bottom  of  the 
box  consisted  for  more  than  half  its  length  of  india- 
rubber  sheet  in  order  to  equalise  the  pressure  inside. 
The  pressure  within  the  box  was  measured  by  a  special 
pressure  gauge,  shown  at  C,  Fig.  1,  and  on  an  enlarged 
scale  in  tig.  2.  A  circular  box,  a,  was  connected  to  the 
interior  of  the  measuring  bo.x  by  the  pipe  and  tap,  p, 
and  with  the  air  by  the  tap,  o.  A  rubl)er  diaphragm,  6, 
8  in.  diam.,  was  stretched  over  the  box  and  strengthened 
by  the  disc,  e.  A.  long  lever,  m,  was  supported  from 
the  cross-bar,  d,  by  a  piece  of  thin  steel  spring,  c,  which 
acted  as  a  fulcrum.  A  scale-pan,  K,  was  attached  to 
one  end  of  the  lever,  the  other  end  of  which  terminated 
in  a  pointer  which  indicated  the  position  on  the  scale, 
h.  The  diaphragm,  6,  was  connected  to  the  lever  as 
shown  bv  a  piece  of  thin  steel  spring,  /,  attached  to  c. 
In  order  to  determine  the  pressure  in  the  mea.suring-box, 
the  tap,  p,  was  shut  and  o  was  opened.  The  position 
of  the  pointer  on  the  scale,  /i,  was  noted  and  the  tap, 
o,  closed.  The  tap,  p,  was  then  slightly  opened  so  that 
any  excess  or  deficiency  of  pressure  existing  within  the 
box  acted  on  the  diaphragm,  b,  and  caused  a  slight 
-oscillation  of  the  ]>ointer.  This  was  then  brought  back 
to  its  original  position  by  adjusting  the  weights  in  the 
scale-pan,  K.  It  was  found  that  the  volume  of  air  passing 
through  the  orifice  varied  as  the  square  root  of  the  weight 
necessary  to  bring  the  pointer  back  to  its  position. 
For  the  |>articular  apparatus  used  this  may  bo  expressed 
by  the  equation  :  — 

Vol.  of  air  in  cb.  ft.  per  min.=  l(l-7\''grms.  in  scale-pan. 
The  results  of  a  nomber  of  experiments  are  given  in  a 
table.— W.  H.  C 


Patents. 

Oat  producers.  W.  .Stewart,  Jlotherwell,  N.B.,  and 
J.  Stewart,  ("odnor  Park,  Derby.  Eng.  Pat.  829, 
Jan.  14,  190S. 
The  patent  relates  to  fuel-feeding  mechanism  for 
pressure  and  siiction  gas  i>roducers.  A  fixed  water- 
cooled  casing  depending  from  the  top  plate  of  the  producer 
is  provided  with  iucline<l  lateral  outlet  oiH-ning.-i,  and 
with  bearings  for  an  inner  water-cooled  rotating  casing. 
The  inner  casing,  which  is  pro\-ided  with  a  feeding  ho))pei, 
has  outlet  openings  which  register  intermittingly  with 
the  openings  in  the  fixed  casing.  The  fuel  falls  on  to 
the  arms  of  a  water-cooled  spreader  which  is  sujiported 
from  the  inner  casing  of  the  feeding  device  and  rotates 
with  it.  When  the  device  is  applied  to  a  suction  gas 
producer,  the  water  spaces  are  arranged  to  form  the 
vaporiser  or  boiler  for  supplying  steam  to  the  producer, 
rr.     o  _A.  T.  L. 

Qas-producers ;     Water    vessels   or   vaporisers   for . 

H.  Rie.s,  Munich.  Eng.  Pat.  966,  Jan.  15.  1908. 
A  vAPORiSKR  for  generating  steam  by  means  of  the 
heat  of  the  gases  leaving  a  producer  consists  of  a  water- 
vessel  having  water  chambers  of  rectangular  cross-section, 
which  extend  downwards  and  rest  on  the  brickwork 
of  the  flue.  In  another  construction,  the  vaporiser 
consists  of  an  ujiper  and  a  lower  water  chamljer  connected 
by  four  vertical  waterways  ;  the  lower  water  chamber 
rests  u)X)n  brickwork  supports  in  the  flue,  arranged 
so  as  to  allow  the  hot  gases  to  pass  below  it  as  well  as 
between  the  two  chambers. — A.  T.  L. 

Producer    gas    plants.     W.    Blakeley,    Dewsburv.     Eng. 
Pat.  4492,  Feb.  28,  1908. 

In  a  suction  gas  plant,  the  top  of  the  scrubber  is  formed 
by  a  water-sealed  Itell.  The  variations  of  the  water- 
level  in  the  sealing-trough  cause  a  more  uniform  flow 
of  gas  through  the  ])roducer,  and  the  interior  of  the 
scrubber   can    lie   inspected   without   breaking   joints. 

—A.  T.  L. 

Qas     generators.     E.     Hanappe,     Brussels.     Eng.     Pat. 
15,178,  July  17,  1908. 

A  SUCTION  gas  producer  is  provided  with  a  vajioriser 
arranged  around  and  above  the  fire-door  and  open  to 
the  space  below  the  grate.  -\n  air  inlet  to  the  vaporiser 
and  an  air  inlet,  at  a  lower  level,  in  the  ash-pit  door  are 
permanently  o]K)n,  so  that  in  the  intervals  between  the 
suction  strokes  of  the  engine  there  is  an  up-draughf 
of  air  through  the  ash-pit  and  vaporiser,  carrying  away 
the  excess  of  steam.  The  fire  may  be  poked -nt  any  time 
through  the  opening  in  the  ash-pit  door,  and  the  producer 
may  be  worked  with  low-grade  fuel. — A.  T.  L. 

Oas     producers.     J.     J.     Bowmer,     Xewcastle-on-Tvne. 
Eng.  Pat.  20,086,  April  1,  1908. 

The  patent  relates  to  the  provision  of  a  sliding  plate  at 
the  bottom  of  a  gas-producer,  and  is  specially  applicable 
to  the  form  of  producer  described  in  Eng.  Pat.  21,682 
of  1907  (this  J.,  1908,  1052).  In  this  form  of  apparatus, 
the  steam  required  is  generated  from  the  water  in  the 
sealing  trough  at  the  Ix)ttom  of  the  producer.  According 
to  the  present  patent,  a  sliding  plate  is  arranged  lielow 
the  level  of  the  water  in  tho  sealing  trough,  and  is  conuinted 
with  levers  by  which  it  can  l)e  moved  backwanls  and 
forwards  in  order  to  successively  loofscn  the  clinker  and 
cause  it  to  drop  into  the  sealing  trough.  When  the 
invention  is  applied  to  a  producer  without  a  water-seal, 
the  sliding  plate  Is  in  the  form  of  a  damper  which  can 
be  insertml  lielow  the  firegrate  and  above  the  door  of  the 
ash-pit,  so  that  ashes  can  bo  removed  without  inter- 
rupting the  working  of  the  producer. — A.  S. 

Gas  producer.     P.  G.  .Schmidt,  Tumwater.  Wash.     U.S. 
Pat.    910,319,   Jan.    19,    1909. 

The  producer  chamlier  comprises  a  combustion  zone 
in  the  lower  part,  separate<l  from  a  distillation  7.ono 
in  the  upper  part  by  a  shield,  the  producer  gas  lieing 
led  away  from  the  centre  of  tlie  shield  by  a  vertical  pi]*. 
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The  gases  formed  in  the  distillation  zone  are  drawn  off 
from  the  upper  part  of  the  producer  through  a  valved 
down-pipe  and  are  delivered  below  the  grate.  The 
down-pipe  passes  outside  the  producer,  and  is  provided 
with  a  by-pass  leading  from  a  point  above  to  a  point  below 
the  valve.  An  exhauster,  driven  at  a  variable  speed 
from  a  cone  belt-pulley,  is  arranged  in  the  by -pass  and 
may  deliver  the  gases  to  the  down-pipe  or  direct  to  the 
producer-gas  main  as  desired.  The  temperature  of  the 
distillation  zone  is  kept  constant  by  means  of  a  thermo- 
stat which  controls  a  throttle-valve  in  the  by-pass  and 
the  speed  of  the  exhauster  simultaneou.sIy. — A.  T.  L. 

Lighting  gas  [and  coke]  ';    Manujadure  of  .     A.    L. 

H.     Bienaim^    and    A.     Requier.     Fr.     Pat.     394,311, 

Nov.  22,  1907. 
In  order  to  obtain  coke  free  from  dust  and  ready  for 
use  without  breaking,  and  to  facilitate  the  discharging 
of  the  gas-retorts,  the  coal  is  powdered  and  briquetted 
with  not  more  than  4  per  cent,  of  tar  or  other  binding 
agent.  The  process  is  applicable  to  coals  which  after 
briquetting  are  non-caking,  and  coke-breeze  may  be 
treated  in  the  same  manner. — A.  T.  L. 

Oas    and    vapour    burners';,     Incandescent .     A.    G. 

Meker,  Nogent  sur  Manie.  France.     Eng.  Pat.  22,075, 
Oct.  13,  1904.     Under  Int.  Conv.,  Oct.  31,  1903. 

The  essential  features  of  the  new 
burner  are  :  ( 1 ),  the  exact  pro- 
portioning of  the  size  of  the  gas 
injector  hole  to  that  of  the  air  inlet 
holes,  so  as  to  obtain  a  mixture 
of  the  gas  with  just  the  precise 
amount  of  air  required  for  com- 
plete combustion  ;  (2),  the  special 
shape  of  the  lower  part  of  the 
burner  and  of  the  mixing  chamber, 
to  ensure  the  correct  speed  and 
thorough  mixing  of  the  gas  and  air  ; 
and  (3),  thedeep  nickel  grid  at  the 
mouth  of  the  burner  to  prevent 
"  flashing  back  "  of  the  flame.  A 
sectional  view  of  the  burner  is 
shown  in  the  figure.  The  gas 
enters  by  the  side  tube,  and  passes 
through  the  hole  in  the  injector 
piece,  I.  The  air  is  drawn  in 
through  the  large  air  holes,  and  mixes  thoroughly  with 
the  gas  as  both  ascend  the  tube,  B,  at  the  top  of  which 
is  a  brass  cap,  holding  the  deep  (10  mm.)  nickel  grid,  C. 
The  lower  part  of  the  flame  yielded  by  the  burner  consists 
of  a  number  of  very  small  blue  flames,  about  1'5 — 2  mm. 
high,  each  corresponding  to  one  of  the  passages  of  the  grid  ; 
immediately  above  this  zone,  the  flame  is  quite  homo- 
geneous and  of  uniform  temperature. — A.  S. 

[Electric    lamp    filaments]    Conductors  ;•     Manufacture    of 

refractory .     W.    C.    Arsem,    Schenectady.    U.S.A. 

Eng.  Pat.  17,618,  Aug.  21,  1908.  Under  Int.  Conv., 
Aug.  24,  1907. 
For  the  manufacture  of  refractory  conductors  for  electric 
incandescence  lamps  from  tungsten  or  similar  metals, 
the  oxides  of  the  metals  are  mixed  with  excess  of  lamp- 
black, e.g.,  in  the  proportion  of  18  to  20  parts  of  carbon 
to  100  parts  of  oxide,  and  the  mixture  is  then  heated 
in  a  vacuum  furnace  to  1000°  C,  the  reduced  metal 
being  prevented  from  forming  coarse  grains  by  the  excess 
of  finely  distributed  carbon  remaining.  By  burning 
the  reduced  metal  in  air,  an  oxide  in  a  state  of  very 
tine  subdivision  is  obtained.  This  is  subsequently  mixed 
with  a  quantity  of  carbon  not  quite  sufficient  for  reduction 
and  with  an  agglutinant  dissolved  in  benzene,  the  solvent 
being  afterwards  volatilised  by  a  current  of  air.  The 
mixture  is  then  squirted  through  a  die  of  0-006  inch 
•diameter  and  |  inches  long,  to  retain  any  coarse  particles 
and  finally  through  holes  of  0-003  inch,  diameter, 
Welding  threads  suitable  for  filaments.  These  threads  are 
overed  with  talc  and  baked  at  325°  to  350°  C.  and  then 
embedded  in  pure  silica  for  reduction  in  a  graphite 
crucible.  The  oxide  being  in  excess,  no  carbon  remains 
in  the  finished  filaments  and  the  excess  of  oxide  may  be 
removed   by  voIatiUsation. — R.  L. 


Oaseous  fuels  •;,  Treatment  of  and  apparatus  there- 
for. Cie.  du  Gaz  do  Lyon,  Lyon,  France.  Eng.  Pat. 
2720,  Feb.  6,  1908.     Under  Int.  Conv.,  March  1,  1907. 

See  Fr.  Pat.  375,164  of  1907  ;  this  J.,  1907,  863.— T.  F.  B. 

Oas  generator  applicable  for  producing  combtistible  gases. 
G.  llarconnet,  Paris.  U.S.  Pat.  909,920,  Jan.  19, 
1909. 

See  Fr.  Pat.  370,301  of  190G  ;  this  J.,  1907,  310.— T.  F.  B. 

Gas  ';    Manufacture  of .     International  Gas  Develop- 
ment Co.     Fr.   Pat.   394,545,   Sept.   22,   1908. 

See  U.S.  Pat  899,690  of  1908 ;  this  J.,  1908,:1052.— T.  F.  B. 

Metallic  filaments  or  rods  for  electric  incandescent  lamps. 
F.  J.  Planchon.  Paris.  Eng.  Pat.  .5040,  March  5,  1908. 
Under  Int.  Conv.,  Nov.  9,  1907. 

See  Fr.  Pat.  393,888  of  1907  ;  this  J.,  1909,  132.— T.  F.  B. 

Incandescent    filaments    for    electric    lamps ;     Process    for 

making .     W.    P.    Thompson,    Liverpool.     From 

0.   and   R.   von    Inwald.   Vienna.     Eng.    Pat.    19,659, 
Sept.    18,    1908. 

See  Fr.  Pat.  391,722  of  1908  ;  this  J.,  1908, 1145.— T.  F.  B. 
Photometer.     Eng.  Pat.  6971.     .SVe  XXIIL 

III.— DESTRUCTIVE   DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL   WAXES. 

Petroleum;    Analysts  of   Tschimion .     P.   Andrejew. 

Petroleum,  1908,  4,  207—210. 
Tschimion  is  situated  in  Fergana,  Central  Asiatic- Riissian 
territory.  The  crude  oil  found  here,  is  a  rather 
thick,  dark  brown  liquid,  of  sp.  gr.  0872,  and 
decidedly  dichroie.  It  solidifies  at  — 8-5°C.,  flashes 
at  — 5-5°C.  (Abel),  and  bums  at  37°  C.  The  paraffin 
wax  content  is  5-14  per  cent.,  and  the  total  content  of 
asphaltic  substances,  3-23  per  cent.,  these  proportions,  in 
conjunction  with  the  medium  sp.  gr.  and  low  nscosity, 
indicating  a  high  content  of  light  fractions  ("  benzine  "). 
The  ultimate  analysis  gave  :  carbon,  85-79 ;  hydrogen, 
13-65 :  and  ash,  0-02  per  cent.  Fractional  distillation 
furnished  the  following  products  :  fraction  below  150°  C, 
17-75  per  cent.  (sp.  gr.  0-739) ;  150°— 200°  C,  9  (sp.  gr. 
0-790);  200— 250°  C  8-20  (sp.  gr.  0-S26) ;  250'— 300°  C, 
19-50  (sp.  gr.  0-842) ;  above  SOO'  C.  40-40  (sp.  gr.  0-8986) ; 
residue,  3-00  ;  loss,  2-14  per  cent.  The  crude  oil  is  capable 
of  yielding  up  to  6  per  cent,  of  light  distillate  boiling  below 
100°  C,  up  to  5-5  per  cent,  boiling  between  100°  and 
125°  C,  and  4-7  per  cent,  of  heavy  "  benzine  "  (b.  pt. 
125° — 150°  C).  The  refined  lamp  oil  fractions  are  of  good 
quality,  having  the  sp.  gr.  0-8185,  viscosity,  1-2  at  18°  C; 
and  flashing  point.  29-5°  C.  The  higher  fraction,  above 
300°  C,  is  very  thick,  contains  up  to  12  per  cent,  of  paraffin 
wax,  and  has  the  viscosity  7-3  at  50°  C.  A  tendency 
to  decomposition  is  exhibited  during  fractional  distillation, 
the  fraction  distilling  at  200° — 225°  C.  showing  a  reddish 
tinge,  and  the  higher  fractions  ranging  from  wine-yellow 
to  dark  brown  -with  greenish  fluorescence.  The  iodine 
value  of  the  fractions  distilling  between  200°  and  250°  C. 
is  3,  increasing  to  9-6  in  the  next  liighcr  fraction,  and  to 
29-3  above  300°  C.  The  analysis  of  the  fraction.^  between 
150°  and  160°  C.  gives  results  corresponding  to  the  formula, 
CnH2n,  In  utilisingTschimion  oil,  attempts  were  made  at 
first  to  employ  the  fractions  above  the  lamp  oil  scries  as 
fuel,  but  without  success  ;  and  a  similar  result  attended  the 
endeavour  to  employ  it  for  the  same  purpose  after  the 
removal  of  the  lightest  fractions  only,  the  residue  being  too 
thick  on  account  of  its  high  paraffin  wax  content,  so  that  the 
latter  had  also  to  be  eliminated. — C.  S. 

Petroleum  products ;  Fundamental  errors  in  the  manu- 
facture   of in    Itoumania.     R.    Wiscliin.     Monit. 

Pctrole,  Roumain,  1908,  865;   Petroleum.  1908,  4,  210. 

In  the  Roumanian  petroleum  industry,  owing  to  lack  of 
experience,  the  methods  of  treating  the  oil  were  founded 
on    a    wrong    basis,    without    sufficient    consideration    of 
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the  peculiarities  of  tbe  crude  oil.  Tliis  oil  needs  8|)ecial 
caic  in  distillation,  o\ring  to  the  presence  of  eonstitucnt.i 
that  decompose  at  high  temperatures,  and  of  otliers  that 
polymerise  under  these  conditions,  especially  when  the 
vapours  of  the  distillates  arc  e.\poscd  to  heat.  'I'lic  best 
method  of  counteracting  these  tendencies  is  by  continuous 
distillation,  in  small  .stills  kept  filled  to  a  given  height, 
the  vapotus  being  allowed  to  escape  freely.  The  proper 
fractionation  of  the  distillates,  by  means  of  suitable 
dephlegmating  columns,  is  also  important ;  and  for  this 
purpose  the  friction  tj'pe  of  dephlegmator  is  preferable, 
the  heavy  vapours  being  condensed  by  contact  with  the 
sharp  corners  of  the  apparatus,  whilst  the  lighter  vapours, 
remaining  uncondensed.  escape. — C.  S. 

P.VTEST. 

Petroleum    and    related    oilx  :      Defiitphiirisiii;/    Liiiiii     or 

amdogoits .     C.  I.  Robinson.  West  New  Brigliton, 

N.Y..  Assignor  to  Standar<l  Oil  Co.,  Bavonne.  N.J. 
U.S.  Pat.  910.ri84,  Jan.  2(i,  I'JOlt. 
The  distillate  of  sp.  gr.  below  O'SOii  from  the  oil  is  ti-eated 
witli  sulplunic  acid  of  more  than  ()0°  B..  in  the  proportion 
of  not  more  than  tiO  lb.  of  acid  per  barrel  of  oil.  the  initial 
temperature  of  the  mixture  being  kept  below  00°  F. — A.S. 
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HalogenUed  val-dyesliiff.i :  Manulaclure  of 
Imrav.  London.  From  Soc.  of  Chemical 
lUsle.  Switzerland.  Kng.  Pat.  S.ViO.  Ajni! 
Addition  to  Ens;.  Pat.  lilfK!  of  UKI7  (tliis 
1104). 
Vai.c.\ble  halogen  derivatives  of  indirubin 
obtained  by  condensing  a  halogcu-isatin  derivative  of  the 
benzene  or  naphthalene  series  with  indoxyl  or  one  of  its 
derivatives,  or,  if  it  is  desired  to  obtain  products  halo- 
genised  only  in  the  indoxyl  radical,  by  causing  a  halogen - 
indoxyl  or  one  of  its  homologucs  to  act  on  i.sjitin  or  one 
of  its  homologucs  or  analogues.  The  dyestiilfs  thus 
obtained  dye  cotton  in  an  alkaline  hydrosul])hite  vat, 
giving  red-violet,  blue-violet,  and  l>lue  tints  of  cxi'dlcnt 
fastness.  K.xample  :  A  solution  of  31  parts  of  indoxyl 
in  4000  parts  of  water  is  poured  (juicklv  into  a  .solution 
of  72  parts  of  dibromoisatin  and  i:i  parts  of  sodium  car- 
bonate in  3000  ]>arts  of  water,  care  being  taken  to  stir 
well.  The  whole  is  then  very  rapidly  heated  to  the  boil 
and  kept  boiling  gently  for  2  hours,  the  mixtuR'  being 
kept  neutral  by  the  addition  of  sodium  carbonate  if 
necessjiry.  The  mass  is  then  allowed  to  cool  and  the 
precipitated  dyestuff  is  filtered  off.  washed,  first  with 
dilute  sodium  hydro.xide  solution  and  afterwards  with 
hot  water,  and  finally  pressed  and  dried.  The  dried 
dyestufE  is  a  bro«ii-red  powder  which  dissolves  in  concen- 
trated sulphuric  acid  to  a  bi-onn-violct  solution  and  in  hot 
nitrobenzene  to  a  red-violet  solnticm  from  which  it  crj-stal- 
lises  as  brown-red  needles.  In  an  alkaline  hydrosulphitc 
vat,  the  dyestuff  dyes  cotton  red-violet  shades. — 1'.  F.  C. 

Sulphur  dije  or  colour  ^Sulphide  di/cstuff]  and  process  o/ 
makiiuj  same.  E.  S.  Chapin,  New  York.  U.S.  Pats. 
909,1.51— 909,156.  Jan.  12,  1909. 

(1).  Wood  sawdust  is  heated  with  sulphur  and  sodium 
sulphide  until  a  non-hygros<'opic,  readily  pulvcrisable  dye- 
stuff  is  formed.  The  product  dj-es  cotton  in  fast  dark 
yellonish-brown  shades.  (2).  Claim  is  made  for  a 
sulphide  dyestuff  ]>roduoed  by  heating  starch  with  a  colour- 
forming,  aromatic  chemical,  sulphur,  and  sodium  sulphide. 
(3).  Claim  is  made  for  the  process  of  producing  clycstufTs 
by  heating  a  carbohydrate  or  non.c-n,-sta!iisjiblc  poly- 
saccharide with  m-phenylcnediamine  and  8ul]ihnrising 
substances  containing  an  excess  of  suljihur.  (4).  By 
heating  salicylic  acid  with  sulphur  and  sodium  sulphide, 
a  dyestuff  is  produced  which  dyes  cotton  in  '"  fast  golden 
brown  bionze  "  shades.  (5).  The  dyestuff  produced  by 
heating  together  starch,  sulphur,  sodium  sulphide,  and 
copper  sulpliate  dyes  cotton  in  an  alkaline  baih  fast  "  olive 


brown  black  shadea."  (6).  The  dyestuff  produced  by 
heating  tocether  starch,  m-phenylencdiamine,  co))|>er 
sulphate,  su'jihur,  and  sodium  sulphide  dyes  unmordanted 
cotton  in  an  alkaline  bath  ivcldish  cutch  brown  shades. 

—J.  C.  C. 

Sulphur  colour  [Sulphide  di/rstu/J]  atid  proce^iff  of  tntihing 
same.  E.  T.  Bundsman.  Assignor  to  The  I'oint  l^>ma 
Chcmicid  Co..  Point  Loma.  Cal.  C..S.  Pat.  9(19.277, 
Jan.  12,  1909. 

The  djestuff  produced  by  heating  together  grape  sugar, 

m-nitniniline,  and  .sulphurising  agent.s,  dyes  cotton  in  an 

alkaline   bath,   fast   brown   shades. — .J.  C.  C. 

Anthracene   dyestuffs  7    Process  for   preparing  blue . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  20.''),r>.-)l.  Jan.  26.  1908.  Addition  to  Ger.  Pat. 
205,096,  Nov.  30.  1907. 

1.4-AMlxoHyDROXY-  and  1 .4-alkylaminohydroxyanthra- 
quinone-o-sulphonic  acid  are  reduced  to  stable  leuco- 
compounds  by  means  of  hydrosulphitc,  etc.,  in  alkaline 
solution.  These  leuco-compoimds,  when  heated  with 
monoalkylamines,  are  converted  into  blue  dyestuffs 
analogous  to  those  described  in  the  princi]>al  patent 
(see  this  J.,  1909,  86).— T.  F.  B. 

Dieazo  dyesluffs  ;    Process  for  preparing  red .     Farb- 
werke vorm.  Meister.  Lucius,  und  Briiniug.     CJer.  Pat. 
205.661.  Jime  3.  1906.     Addition  to  (Jer.  Pat.  204.102, 
April  26.  1906. 
DiAzo  compounds  are    combined   with   j)-aminobenzoyl- 
2.5.7-aminonaphtl\olsulphonic     acid ;       this     dyestuff    is 
diazotisetl     and     lonibincd     with    an     aminoacidyl-2.5.7- 
aminonaphtliolsulphonic   acid,  in   which  the  aminoacidyl 
group   is   attacheci    to   the   amino-group.     The   dycstuffs 
produced  are  soluble  in  water,  and  dve  unmordanted  cotton 
in  red  shades.— T.  F.  B. 

Disazo    di/estuffs ;     Process    for    preparing    yellowishred 

to  bluish-red  .     Farbwerke  vorm.   Mei.ster,  Lucius, 

und  Briining.  Ger.  Pat.  205.603.  April  26.  1906. 
Addition  to  Ger.  Pat.  204.102.  April  26.  1906. 

A  DIAZO  compound  is  combined  with  m-aminobenzoyl- 
2.5.7-aminonaphtholsulphonic  acid,  and  the  product  is 
diazotised  and  combined  with  2.,5.7-aminonaphthol- 
sulphonic  acid,  its  -V-acidyl  derivatives,  or  its  unsym- 
metrical   thiourea   derivative. — T.  F.  B. 

Disazo  dyestujfs  ;    Process  for  preparing  yellowish-red  to- 

bluish-red    .     Farbwerke    vorm.    Meister,    Lucius, 

und  Briining.  tier.  Pat.s.  205. 6G5  and  205. (>66.  Mav  7, 
1907.     Additions  to  Ger.  Pat.  204.102.  April  26.  190(1. 

The  monoazo  dyestufis  obtained  by  the  combination  of 
diazonium  compounds  with  p-  or  m-aminobenzoyl- 
2.5.7-aminonaphtholsulphonic  acids,  are  further  diazo- 
tised and  combiiucl  with  ))vrazolones  or  their  sulplumic 
or  carboxylic  acids. — T.  F.  B. 

TrisaM  dytstuffs  ;    Manufacture  of .     P.  A.  Newton, 

London.  l-Vom  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Klbcrfcld.  Cermanv.  Eng.  Pat.  5484.  March  U,  I!H)8. 
Addition  to  Eng.  Pat.  14.248,  June  20,  1907. 

SKEGer.  Pat.  202,117of  1907  ;  this  J..  1908. 1148.— T.  F.  B. 

Saphlhylpyra  zolonesulphonic  acid.  P.  Volkmann, 
A-ssignor  to  Farljcnfabr.  vorm.  F.  Bayer  und  Co., 
Ellierfcld.  (Icrmany.     U.S.  Pat.  910.437.  Jan.  19.  I!H>9. 

SEEFr.  Pat.  39I,45()of  190S  ;  this  J.,  1908,  1148.- T.  F.  B. 

Colouring  matters  [azo  dyestuff s]  suitable  for  use  in  tht 

form    of    their    lake-^ ;     Manufacture    of .     ,1,    Y. 

Johnson.  London.  From  Badische  Anilin  und  ,Soda 
Fabrik.  Ludwigshafen  on  Rhine,  (jcrmany.  Eng. 
Pat.   11.S7S.  June  I.  1908. 

SEEFr.  Pat.  391,155  of  1908;  this  J.,  1908,  1148.— T.  F.  B. 

Thioindigo  leuco  compounds  ;    Process  of  making  . 

E.  Miincli.  .As.signor  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Ormanv.  U.S.  Pat.  910.839, 
Jan.  26.  1909. 

See  Fr.  Pat.  385,044  of  1907  ;  this  J.,  1908.  497.— T.  K.  B.        I 
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a-Isaiin  amllde  and  its  honwlogices  ivithsulphttrotis  acid  ; 

Process  of  producing  compounds  of .     C.   Stephau 

and  A.  Rahtjen,  Hamburg,  Germany.  Eng.  Pat. 
13,499,  June  25,  1908. 

.■^EE  Ger.  Pat.  204,478  of  1907  ;  this  J.,  1909,  86.— T.  F.  B. 

Azo  lake  and  process  of  making  same.  E.  T'lrichs.  Klber- 
fcld.  Assignor  to  Wiilfing,  Dahl,  iind  Co.,  Barmen, 
Germany.     U.S.  Pat.  910,030,  Jan.  19.  1909. 

See  Fr.  Pat.  381,206  of  1907  ;   this  J.,  1908.  132.— T.  F.  B. 

Indigo;    Process  for  preparing  hromo-derivativcs  of . 

Cie.  Paris,  de  Couleurs  d' Aniline.  Addition,  dated 
\ov.  29,  1907,  to  Fr.  Pat.  322,348,  June  14,  1902. 

See  Eng.  Pat.  26,27d  of  1907  ;   this  J.,  1909,  17.— T.  F.  B. 

Indigos  ;     Process  of  making  highly  brominated from 

dilialogenated  indigos.  Farbwerke  vorm.  Meister, 
l>nciu.s,  und  Briining.     Fr.  Pat.  394,200,  Nov.  19,  1907. 

See  Eng.  Pat.  25,514  of  1907  ;   this  J.,  1909.  17.— T.  F.  B. 

Indigos;    Process   of   making   liigJdi/   hroinintiled,    dilialo- 

iftnahd     .     Farbwer]<e     vorm.      Meister,      Lucius, 

und  Briining.  Fr.  Pat.  394,237.  Nov.  20.  1907,  and 
Addition  thereto,  dated  Nov.  30.  1907. 

See  Eng.  Pats    25.513  and  26.276  of  1907  ;    tliis  J.,  1909, 
17.— T.  F.  B. 

Trisazo    dyestuffs ;     Process    for    preparing    green . 

L.  Cassella  und  Co.     Fr.  Pat.  394.491,  Nov.  27,  1907. 

See  Ger.  Pat.  204.707  nf  1907  ;    this  .J..  1909.  86.— T.  F.  B. 


v.— PREPARING,   BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,  AND    FIBRES. 

Silk  fabrics  ;     Deterioration  of  weighted .     P.  Sisley. 

Rev.  Gen.  Mat.  Col.,  1909,  13,  33—43. 
The  only  objection  to  tlie  moderate  weighting  of  silk 
fabrics  is  their  subsequent  deterioration,  and  the  author 
now  publishes  the  results  of  his  ten  years'  research  into  the 
causes  and  prevention  of  this  fault.  The  weighting  of  dyed 
silks,  which  reduces  their  elasticity,  but  has  little  oi-  no 
effect  on  their  initial  strength,  consists  in  fixing  tin  or 
aluminium  silico-phosphate  on  the  fibre,  which  it  surrounds 
with  a  composition  similar  to  enamel,  both  physically  and 
ohemieally.  This  coating  according  to  Meister  is  liable  to 
devitrification  just  as  enamels  are,  while  a  rise  of  tempera- 
ture may  cause  tendering  of  a  purely  physical  character 
owing  to  the  different  coefficients  of  expansion  of  the  fibre 
and  the  coating.  Another  cause  is  dehydration  ;  for  heavily 
weighted  silk  e.xposed  to  a  temperature  of  120'  C.  for 
ten  minutes  lost  its  strength  nearly  completely,  though 
it  regained  it  again  on  re-absorbing  its  hygroscopic 
moisture.  By  drying  at  180°  C,  the  same  silk  became 
quite  rotten,  (jnehm  and  Baenziger  having  sho^vn  that 
exposure  to  a  temperature  of  40°  C.  produces  no  change 
and  to  one  of  55 — 65'  ( '.  very  little,  Meister  published 
the  iiypothesis  that  all  deterioration  was  ])hysical  in 
character,  stating  that  on  extracting  a  tendered  pattern 
with  hydrofluoric  acid,  the  strength  of  the  fibre  was 
restored.  The  author,  however,  found  in  all  cases  that 
tliough  the  fibre  did  resume  a  little  of  its  elasticity,  a 
great  deterioration  remained,  and  he  shows  that  there 
are  other  causes  than  |iliysical  ories.  It  is  well-known 
that  even  a  moderately  weighted  fabric  is  susceptible  to 
deterioration  in  the  sunlight,  and  according  to  Gnehm 
.Tud  Baenziger,  patterns  weighted  to  120 — loO  per  cent. 
Mere  completely  tendered  by  exposure  to  the  sun  for 
8  days,  while  the  author  has  found  that  diffused  daylight 
caused  tenderness  proportional  to  the  intensity  of  the 
light.  Experiments  with  several  different  methods  of 
wcigliting  showed  that  the  old  stannic  hydroxide  weighting 
was  much  more  susceptible  to  light  than  that  consisting 
of  silico-phosphates,  and  that  deterioration  took  (ilace 
in  all  cases,  appearing  to  be  proportional  to  the  quantity 


of  stannic  oxide  enveloping  the  fibre  before  exposure. 
The  deteriorated  fabrics  were  analysed  and  every  one 
was  found  to  contain  a  notable  proportion  of  stannous 
oxide,  which  was  not  present  in  the  unexposed  portions. 
The  author  concludes  from  this  that  the  stannic  hydroxide 
acts  as  a  catalytic  agent,  beconung  reduced  by  the  action 
of  light  and  taking  up  oxygen  again  from  the  air,  and  that 
it  is  the  oxygen  liberated  which  tenders  the  fibre  by 
a  process  of  slow  combustion.  This  does  not  take  place 
without  the  aid  of  light,  for  different  patterns  weighted 
by  the  same  method  were  not  fovmd  to  deteriorate  to 
the  same  degree  when  kept  in  darkness.  Most  silk  fibre 
contains  both  iron  and  copper  in  sufficient  quantities 
to  act  catalytically  and  experiments  showed  that  the 
proportion  of  iron  had  a  slight,  and  that  of  co])per  a  very 
marked,  influence  on  the  deterioration.  It  was  shown 
by  experiment  that  tendering  only  takes  place  in  the 
presence  of  air  and  moisture  and  that  it  increases  with 
the  percentage  of  weighting  and  with  the  temperature, 
while,  as  the  author  has  previously  proved,  traces  of 
sodium  cldoride  (always  present  in  industrial  water) 
have  a  certain  deteriorating  influence.  In  order  to 
prevent  deterioration  altogether,  a  substance  must  be 
incorporated  with  the  weighting  which  is  colourless, 
inodourous,  and  non-poisonous  and  which  has  energetic 
anti-oxidation  and  anti-catalytic  properties.  Both  Meister 
and  Gianoli  advocated  impregnation  with  alkali  thio- 
cyanates.  The  employment  of  these  substances  presents 
practical  difficulties  which  the  author  claims  to  have 
overcome  by  substituting  thiocarbamides.  ,\  large 
number  of  experiments  in  which  the  patterns  were  im- 
pregnated with  a  3  per  cent,  solution  of  thiocarbamide 
were  umformly  sueccssfid  in  ]>revenring  deterioration 
vmder  the  influence  of  light,  heat,  and  storing  in  darkness. 
The  process  which  has  been  applied  '.nth  invariable  success 
is  known  ruider  the  name :  '"  Traitement  T.S." — H.  P.  P. 

Calico  printers  ;    Ch^ap  blues  for .     E.  Steiner.     Rev. 

Gen.  Mat.  Col..   1909,  13,  44. 

The  goods  are  printed  with  a  reserve  of  citric  acid  either 
alone  or  mixed  with  tartaric  acid  :  padded  in  aluminium 
acetate  suitably  thickened ;  steamed,  washed,  treated 
in  a  bath  of  cow's  dung  and  sodium  arscnite  or  phosphate  : 
washed  again,  treated  in  a  tannin  or  sumac  bath,  again 
washed,  dyed  with  a  basic  blue  dyestuff,  and  finally 
soaped  and  chlorinised.  For  deeper  blues,  iror.  acet.ite  is 
added  to  the  padding  bath.— H.  P.  P. 

Aniline   Black ;      U.se  of  an  in-mlnble   randdium   salt  for 

printing .     G.  Friedlander.     Rev.  Gen.  Mat.  Col., 

1909,  13,  44—45. 

As  catalysing  agent  in  printing  Aniline  Black,  copper 
sulphide,  introduced  by  Lightfoot.  is  unsatisfactory 
because  it  becomes  oxidised  to  sulphate,  thus  rendering 
the  bath  unstable,  while  the  chromium  tungstate  proposed 
by  Higgin  causes  the  objectionable  deposit  of  red  tungstic 
chloride.  The  use  of  vanadium  salts  discovered  by 
A.  Guyard  and  (J.  Witz  effects  economy,  very  small 
quantities  being  necessary  on  account  of  their  great 
activity :  l)ut  these  salts  tend  to  the  formation  of  black 
ill  the  printing  colour  by  reason  of  their  solubility.  The 
author  has  overcome  this  difficulty  by  employint'  insoluble 
lead  metavanadate  which,  is  only  dissolved  by  the  hydro- 
chloric acid  liberated  on  steaming  the  goods.  The 
substance  is  prepared  by  iirecipitating  a  O'l  per  cent, 
solution  of  vanadium  chloride  with  lead  acetate  until 
the  supernatant  liquid  remains  colourless.  The  mixture, 
containing  lead  metavanadate  in  suspension,  is  used  in 
the  proportion  of  a  few  tenths  of  a  milligi-amrae  for  every 
kilogiamme  of  the  printing  colour.  — H.  P.  P. 

Colouring  nuitters  [dyestuffs] ;      Identification  of in 

dyed  cotton  fabrics.  G.  E.  Holden.  J.  Soo.  Dyers  and 
Col..  1909,  25,  47—53. 
The  author  uses  as  reagents  (1),  chloroform,  recommended 
by  Lenz  in  1887  as  a  good  solvent  for  Indigo;  and  (2), 
titanous  chloride,  the  use  of  which  was  first  suggested  by 
ICnecht  in  1904.  Tct  for  Indigo  in  compound  .<ihades. — 
A  sm.ill  piece  of  the  dyed  pattern  is  warmed  gently  with 
chloroform :    the  presence  of  Indigo  is  indicated  by  the 
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blue  coloration  of  the  solvent.     In  all  of  the  following 
groups,  direct  dyestuffs  whether  lixed  bj'  after-treatment 
or  not,  sulphur  dj-estn£fs,  mineral  dyestuffs,  and  mordant 
dyestuffs  are  insoluble  in  cliloroforra.     The  test  is  directly 
applicable   if  the   cotton  has   been  slightly  topjied   with 
basic  dyestuffs,  but  if  excessive  quantities  of  these  latter 
be  present,  tliey  must  be  removed  by  boiling  in  methylated 
spirit    containing    a    few    drops    of    hydrochloric    acid. 
Seds. — (1).  A  piece  of  the  pattern  is  immersed  in  cold 
chloroform.     Hasic  reds,  w  hen  fully  fi.ted.  give  no  colora- 
tion.    The    solution    is    coloured    ;ui    intense    amber    by 
Parauitruiiitine  Red.   leddish-oraugc   by   Paranitro-ortho- 
anisidine.  Azo  Pink  BB.  aiid  Chloranisidine,  and  red  by 
Thioindigo  Scarlet   R.     Any  coloration  given  by  incom- 
pletely fixed  basic  reds  can  be  easily  distinguislied  from 
the  others.     (2).  Direct  dyestuffs  are  identified   by  the 
"  bleeding '"    which   occurs   when   a   piece   of   the   fabric 
is  boiled  with  water.     (3).  With  boiling  titanous  chloride 
solution,  developed  direct  reds  are  discharged  to  a  white 
or  yellow  colour,   basic  reds  to  a  dull  yellow  or  brown, 
and   -Mizarin  Red  to  a  maroon  colour.     (4).   A   piece  of 
the   pattern   is    wetted,    immersed   in    bleaching   powder 
solution  of  5°  T.,  and  acetic  acid  added  gradually.     Azo 
Pink  BB  is  discharge*!  at  once  to  a  bright  yellow-orange; 
Chloranisidine  Red  is  discharged  only  very  slowly  or  on 
addition    of    a    comparatively    large    quantity    of    acid ; 
Paranitro-orthoanisidine    is    not    affected.     Pints. — Cold 
chloroform    is    coloured    yellow    by    Paranitranilino    and 
reddish-orange     by     Paranitro-orthoanisidine     and     Azo 
Pink  BB  :    the  two  latter  arc  distinguished  as  described 
under    '"  Reds."     Rhodamine     on     tannin,     chrome,     or 
alumina  mordants  generally  gives  a  delicate  fluorescent 
tint  with  chloroform,   but   can  also   be  detected  l>y  any 
of   the   well-known   tpst<.     Bordeaux  or  Claret  nhudes. — 
(1).  Cold    chloroform    is    coloured    an    intense    red    by 
o-Naphthylamine    Claret,    an    intense    amber    by    Para- 
nitraniline  red   and  Direct  Blue  mixture,  brownish-red  by 
Indanthreue  Claret   (i.   red.   with  fluorescence,   by  Thio- 
indigo Red  B  and  \'at  Red  B.  and  red- violet  by  Hclindono 
Red   3B.     No   coloration   is    produced    by    basic   clarets. 
when  thoroughly  fixed.     (2).   On  boiling  the  pattern  with 
water,    direct    clarets    are    recognised    bj-     "  bleeding." 
(3).  With   boiling   titanous    chloride   solution,    developed 
clarets    are    comjiletely    discharged,    with    the    exception 
of    Pi-imuline.    which    leaves    a    yellow    lolour.     Sulphur 
clarets  evolve  hydrogen  sulphide.     Alizarin   Bordeaux   is 
reduced  to  a  dirty  brown.     Basic  clarets  are  discharged 
to    a    dull    yellow    or    brown.      VioUU. — (1).  With    cold 
chloroform.   IndaiUhrene   \'iolets  and  Thioindigo   Red   B 
and  Indigo  mixture  give  reddish-violet  fluorescent  solutions, 
Ciba    Violet    B    gives    a    blue-violet    solution,    and    Ciba 
Violet   R,   a   red-violet    solution.     Basic   violets   give   no 
coloration   when   thoroughly   lixed   with   tannin ;    colora- 
tions from  incompletely  fixed  basic  violets  can  bo  easily 
recognised.     (2).   On    spotting    with    concentrated    nitric 
acid,    Indanthrciu"    violets    give    n    grey    to    black,    and 
Thioindigo    Ked    B    and    Indigo    mixture,    a    red    spot. 
(3).  Direct,  basic,  and  sulphur  violets  and  .Alizarin  Violet 
can  be  distinguished   by  tests  similar  to  those  used  for 
"Clarets."     Browns. — (1).  On  immersing  the  pattern  in 
cold  chloroform,  brown  colorations  are  produced  by  Paja 
Brown  G  and  R.  developed  with  "•  diazo  para,"  an  amber 
colour  is  yielded    by   Para   Red   with   direct   or   coupled 
blacks  and   with   .\niline   Black,   a  red   by  benzidine  on 
a-  or  /i-naphthol.  and  a    bluish-red    by  tolidine  on  a-  or 
fi-naphthol.      (2).  The    direct     dyes    are    recognised     by 
"  bleeding "    on    boiling    with    water.     (3).  With    boiling 
titanous    chloride    solution,    direct     browns,    developed, 
coupled,  etc.,  are  decolorised,  basic  browns  are  discharged 
to  a  dull  yellow  to   brown  tint,  sulphur   browns    evolve 
hydrogen   sulphide.   Catechu   Brown  is  scarcely  affected. 
Para   Red   with   direct   or   coupled   blacks   first    becomes 
red   and   is   then   gradually   decolorised.   Para   Re<l    with 
.\niline  Black  is  slowly  discharged  to  a  brownish-black, 
becoming  black  on  exposure,  and  Iron  Buff  is  decolorised 
and  can  be  further  identified  by  testing  for  iron.       Yellow 
(ind  oravgc  dyi-<i. — (I).  Cold  chloroform  is  coloured  yellow 
by    Indanthrene    yellows    and    Algole    j-ellows,    reddish- 
orange  by  Algole  Orange  R.  and  an  intense  orange  by 
nietanitraniline    and    nitrotoluidine    developeil    on    the 
fibre.     Developed    Primuline.    Indnnthrene    fh-ange    RT, 


and  basic  colours,  when  fully  fixed,  give  no  coloration. 
(2).  Direct,  basic,  and  suli)hur  yellows  are  identified  as 
described  under  "  Clarets."  (3).  With  boiling  titanous 
chloride,  Indanthrene  yellows  become  blue ;  .-Vlgole 
yellows  are  scarcely  affected  ;  Primuline  developed  with 
phenol  or  resorcinol  becomes  bright  yellow,  and  can 
subsequently  be  diazotised  and  developed  with  /j-naphthol 
to  a  red  ;  I'rimuline  treated  with  hypochlorite  is  reduced 
to  a  brownish  colour  and  cannot  be  diazotised  and 
developed.  Indanthrene  Orange  RT  is  reduced  to  a 
characteristic  orange  tint.  (4).  On  spotting  with  am- 
monium sulphide.  Chrome  Yellow  and  Orange  are  coloured 
black,  (a).  Alizarin  colotirs  are  recognised  by  testing 
for  the  mordants.  Grecn-f. — (1).  Cold  chloroform  is 
coloured  grccnish-bluc  by  Indanthrene  Green  B,  olive- 
green  by  Algole  Dark  Creen  B.  bright  yellowish-green 
by  Indaiitliicne  Bine  RS  and  Indanthrene  Yellow  mixtmo, 
and  green  by  some  fully  fixed  basic  greens  such  .is  Brilliant 
Green  and  .Malachite  Green.  Some  basic  greens,  .\lgol» 
Green  P..  and  Russian  Green,  etc.,  on  iron  mordant.  giv» 
no  colorations.  (2).  With  boiling  titanous  chloride 
solution,  direct  greens,  coupled  greens,  etc.,  are  decolorisi-d, 
basic  greens  are  discharged  to  a  dull  yellow  or  brown, 
sulphur  greens  evolve  hydrogeit  sulphide,  •■Vlgole  (.rceu  B 
gives  a  reddish-bbie  or  blue  colour,  Indanthrene  (irecn  B 
gives  a  Grcnat  colour,  .\lgole  Dark  Green  B,  a  reddish- 
brown,  and  Inilanlhrene  Blue  RS  and  Indantlirene  Yellow 
mixture,  a  duty  blue  to  violet  colour;  Russian  Green, 
Fast  Creen  0,  etc.,  on  iron  mordant  are  discharged  and 
may  bo  further  recognised  by  testing  for  iron.  Blut.--: — 
(1).  With  cold  chloroform.  Indigo  Blue,  Ciba  blues,  Indan- 
threne Blue  RS.  -Vlgolc  Blue  3G.  and  Algole  Blue  CF  give 
blue  colorations.  Dianisidine  Blue  gives  a  violet,  Indan- 
threne Blue  RC  gives  a  blue  violet,  with  fluorescence,  aud 
Indanthrene  Dark  Blue  BO  gives  a  bluish-grccn  coloration 
with  a  red  fluorescence.  (2).  With  boiling  titanous 
chloride.  Alizarin  Blue  gives  a  brownish-black  colour 
becoming  bluer  on  exposure  to  air ;  Indigo  Blue  is 
decolorised,  very  dark  shades  leaving  an  olive  to  blue 
tint ;  Ciba  blues  tiive  a  green  to  olive  colour ;  .\lgole 
Blues  30  and  CF  are  reduced  to  black  and  Grenat  colours 
respectively.  (3).  On  spotting  with  strong  nitric  acid, 
Ciba  blues  give  a  brown  spot  which  gradually  changes 
to  a  light  dirty  blue  tint ;  Indigo  gives  a  yellow  spot 
surrotmdcd  by  a  green  rim.  Direct  blues,  basic  blues, 
and  sulpluu' '  blues  are  identified  as  described  under 
"Clarets."  Blacks.— (\).  With  cold  chloroform,  Azophor 
blacks  give  red-violet  to  blue- violet  solutions;  other 
blacks  are  insoluble.  (2).  With  boiling  dilute  hydro- 
chloric acid,  a  red  or  orange  solution  is  obtained  with 
Logwood  Black.  (3).  With  boiling  titanous  chloride, 
direct,  devclojied,  and  coupled  blacks  are  decolorised ; 
ba.sic  blacks  give  a  dull  yellow  to  brown  colour  :  sulphur 
blacks  evolve  hydrogen  sulphide :  Aniline  Black  and 
Diphenyl  Black  become  brown  ;  <4irome  mordant  dyes 
give  a  brown  to  brownish-black  colour.  (4).  A  piece  of 
the  pattern  is  immersed  in  blenching  powder  solution  of 
5°T..  a  small  quantity  of  acetic  acid  is  added,  and  after 
standing,  the  liquid  is  jioured  off,  and  the  fabric  soured 
with  cold  acetic  acid  and  washed.  With  chrome  mordant 
dyestuffs,  the  fibre  is  colotircd  yellow  to  yellowish-brown  ; 
it   is   subsequently    tested    for   cliromium.     \n   olive    to 

feen  colo\ired  fil)re    is   obtained  with  prussiate   .Aniline 
lacks,  and  a  red-brown  with  other  .Aniline  Blacks  and 
Diphenyl  Black. 

For  printed  fabrics,  tests  for  mordants  should  »l«ays 
be  made,  viz..  for  iron  and  aluminium  by  first  discharging 
the  colour  with  bleaching  jwwder  solution  and  acetic 
acid,  and  then  boiling  with  logwood  solution  :  and  for 
chromium  by  ftising  with  sodium  carbonate  and  potas-ium 
nitrate.  In  the  following  table  are  given  the  reactions 
of  a  number  of  dyestuffs  with  titanous  chloride  and  with 
bleaching  powder  solution  of  ,">"  T.  to  which  a  little  acetic 
acid  has  been  added.  Most  basic  dyes  are  reduced  by 
titanous  chloride,  with  production  of  brown  titanium 
tannate :  Indamines  leave  a  blackish  coloured  fibre. 
When  »ising  titanous  chloride  for  tosling  light  and  medium 
shades  of  sulphur  colours,  the  solution  must  first  lie 
boiled  after  addition  of  a  small  quantity  of  hj-drochloric 
acid,  in  order  to  remove  traces  of  hydrogen  sulphide, 
which  are  frequently  present. 
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Bleaching  powder 

Titanous 

solution  and  acetic 

chloride. 

acid. 

Algole  Blue  CF 

Grenat 

(ireen 

Algole  Blue  3G 

Dirtv  drab 

Gradually  discharged 

AJgole  Dark  Green  B    . 

Reddish-brown 

Light  yellow-brown 

Algole  Green  B 

Reddish-blue 

Discharged 

Algole  Ked  B    

Bro\TO 

Gradually  bleached  to 
salmon  shade 

Alizarin  Blue 

Dirty  black 

Discharged 

Alizarin  Red    

Maroon 

Discharged 

Azo  Pink  3B 

Discharged 

Discharged 

Bromindigo  FB 

Olive 

Weakened  in  shade 

ChloraniPidine    

Discharged 

Very     slowly      dis- 
charged 

Ciba  Blues 

Ohve 

Weakened  m  shade 

Ciba  lied  B 

Discharged 

Unaffected 

Giba  Violet  B    

Discharged 

1  Gradually  weakened 
J      in  shade 

Cib.i  Violet  E 

Discharged 

Helindone  Red  3B 

Dirty  violet 

Unaffected 

Helindono  Red  3B  with 

Dirty 

Red-violet 

Indigo 

Indantlireue  Blue  BO.. 

Reddish-brown 

Blacker  in  shade 

Indauthrene  Blue  BT   . 

Black 

Blacker  m  shade 

Indanthrene  Blue  RO   . 

Grenat 

Bluish-green 

Indanthrene  Blue  RS    . 

Maroon 

Green 

Indantlucne  Claret  G    . 

Bron-n 

Becomes     gradually 

Indanthrene  Green  B    . 
Indanthrene  Red  R  . . . 

Indanttoene  Violet  R  . 
Indanthrene  Violet  RT 

Indigo  Blue 

Parauitraniline  Red .... 
Paranitro-orthoanisidine 

Thioindigo  Red  B    

Vat  Red  B 

Vat  Red  B  with  Indigo 


Grenat 
Reddish-brown 

Grenat 

Maroon 

Yellow  tint 

Discharged 

Discharged 
)  Practically 
\  discharged 

Bluer,  then 
discharged 


Du:ty  brown 
Becomes     a     shade 

'■  brickier  " 
Dirtier  in  shade 
Redder  m  shade 
Discharged 
Unaffected 
Unaffected 
Slowly    weakened    in 

shade 
Bed  colour 


—A.  S. 


Patents. 


Thread^  or  filaments  from  cellulose  ;   Manvfnclure  of . 

W.  P.  Dreaper,  Felixstowe.     Eng.  Pat.  858.  Jan.   14. 

1908. 

CbllxjLOSE   is    converted   into   hydrocellulose   eitlier   by 

*  treating  it  witli  a  strong  solution  of  sodium  hydroxide, 

(but  without  any  bleaching  process  as  at  present  practised, 

in  order   to   prevent  oxidation),   or  by  steeping  it  in   a 

solution    of    zinc    chloride    of    10°  T.    and    then    heating. 

The  hydrocellulose  thus  obtained  is  dis.solved  in  a  solution 

I  of  zinc  cldoride,  which  may  be  made  distinctly  acid  to 

1  facilitate  the  solution,  though  if  this  be  done  it  is  sub- 

'  3oquently    necessary    to    neutralise    the    acid    with    zinc 

■  oxide.     The  solution  of  hydrocellulose  is  then  treated  in 

a  vacuum  at  a  suitable  temperature  to  remove  air  bubbles 

and   filtered.     It   is   then   forced   through   fine   openings 

;  into  a  coagulating  bath  wliich   may   consist  of  : — (a),   a 

I  strongly  alkaline  solution  to  which  ammonium  chloride 

I  and  ammonia  may  be  added  to  prevent  the  precipitation 

;of  zinc  compounds;    (6),  a  .strong  solution  of  a  suitable 

salt  such  as  sodium  sulphate  ;    (c),  a  mixture  of  alcohol 

land  water.     The  threads  prepared  in  this  way  may  be 

I  mercerised  and  are  then  washed  and  dried,  certain  advan- 

Itages  being  obtained  if  the  drying  is  effected  in  a  partial 

'  vacuum. — P.  F.  C. 

Degrea-iiiig  and  cleaning  fabrics,  yarns,  carpets,  and  like 

materials  :   Apparatus  for .     E.  G.  .Scott,  London. 

Eng.  Pat.  27,000,  Dec.  6,  1907. 

The  apparatus  comprises  a  large  chamber   divided  into 

I' two  parts  by  a  horizontal  partition,  the  lower  part  being 
used  as  a  grease-extracting  chamber,  whilst  the  upper 
I  part  is  employed  for  drying  the  cleansed  material.  Endless 
■bands,  between  which  the  goods  to  be  cleaned  are  gripped, 
.travel  through  the  whole  apparatus.  On  emerging  from 
the  drying  <;hamber  they  divide  so  as  to  permit  of  the 
;  removal  of  the  goods,  but  meet  again  just  before  the  point 
'rf  entry  into  the  machine.  The  extracting  chamber  is 
provided  witli  a  number  of  rollers  over  and  imder  which 
travel  the  endless  bands  carrying  the  material,  which  is  thus 
.exposed  to  the  action  of  the  hot  or  cold  benzene,  naphtha, 
3tc.,  or  other  liquid  employed  as  solvent.  This  extracting 
lOhamber  is  also  divided  into  compartments  by  means  of 
partitions  and  the  solvent  is  made  to  travel  from  one  com- 


partment to  another  through  pipes,  the  direction  of  flow 
being  opposite  to  th;it  in  which  the  material  is  travelhng. 
Before  leaving  the  extracting  chamber,  the  endless  bands 
pass  through  the  nip  of  a  pair  of  squeezing  rollers  in  order 
to  remove  as  much  as  possible  of  the  solvent  from  the 
goods.  The  drying  chamber  is  also  provided  with  a 
number  of  guide  rollers.  In  order  to  vapori.se.  remove, 
and  subsequently  recover  the  solvent  from  the  material, 
the  drying  chamber  is  placed  within  a  sj"stem  which  also 
comprises  an  apparatus  for  heating  air,  a  condenser  for 
cooling  it  and  separating  the  condensed  solvent,  and  a  fan 
for  producing  the  circulation  of  the  air  through  tlie  system. 
The  air  passes  through  tlie  heater  into  the  drying  chamber, 
becomes  saturated  with  solvent  during  its  passage  through 
it,  and  is  drawn  by  the  action  of  the  fan  into  the  condenser 
where  the  solvent  is  condensed,  the  air  being  again  circu- 
lated by  the  fan.  and  the  cj'cle  Iieing  repeated  as  often  as 
is  necessary.  The  solvent  which  leaves  the  extracting 
chamber  is  distilled  to  recover  the  grease  and  then  used 
again.— P.  F.  C. 


Scouring  textile  fabrics 
Slaithwaite.  Yorks. 


Machines  for .     J.   Bailev» 

Eng.  Pat.  444,  Jan.  8,  1908. 

In  the  present  scouring  machines,  the  upper  squeezing 
roller  rests  by  its  own  weight  on  the  lower  one  and  is 
driven  from  it  by  friction.  In  practice  the  upper  roller 
is  liable  to  slip  on  the  travelling  fabric.  This  defect  ia 
remedied  by  the  two  following  improvements.  (1).  The 
shaft  of  the  upper  roller  is  journalled  in  bearings  in  blocks 
which  are  capable  of  sliding  vertically  in  slots  in  the  sides 
of  the  machine.  A  strong  spiral  spring  is  confined  in 
each  slot  between  the  block  which  holds  the  upper  roller 
and  a-second  block  or  plate  which  is  fastened  on  its  upper 
side  to  a  screw  which  can  be  raised  or  lowered.  By  these 
means,  the  pressure  of  the  upper  squeezing  roller  on  the 
lower  one  can  be  adjusted  at  will.  (2).  The  axes  of  the 
scjueezing  rollers  are  provided  with  similar  pulleys,  and 
by  means  of  an  endless  belt  which  passes  over  them  and 
around  suitable  intermediate  carrier  pulleys,  a  positive 
rotary  motion  is  transmitted  from  the  lower  to  the  upper 
roller.— P.  F.  C. 

Paper,  fabric,  and  other  surfaces  :    Method  and  apparatus 

for  spraying  colour  and  other  liquids  on  to .     C.  L. 

Burdick,  Wood  Green,  Middlesex.  Eng.  Pat.  721, 
Jan.  11,  1908. 
Hitherto  in  machines  of  the  kind  described  in  Eng.  Pats. 
7344  of  1902,  8703  of  1903.  and  4211  of  1905  (see  Fr.  Pat. 
328,714  of  1903;  this  J.,  1903,  994)  in  which  the  belt 
drives  the  stencil  and  thus  both  travel  at  the  same  speed, 
the  stretch  of  the  apron  and  of  the  material  when  leaving 
the  stencil  had  in  some  cases  a  tendency  to  allow  the 
wet  surface  of  the  material  to  soil  the  face  of  the  stencil 
and  so  make  a  smudge  when  the  stencil  again  came  into 
contact  with  the  material.  This  difficulty  is  avoided  by 
driving  the  stencil  by  a  friction  gear,  the  proportions  of 
which  are  such  that  the  stencil  travels  rather  quicker 
than  the  material  mider  treatment.  A  further  improve- 
ment is  produced  by  sep.arately  driving  in  a  variable  manner 
the  rotary  device  controlling  the  air  and  colour  valves. 
Surplus  colour  is  removed  from  the  stencil  by  means  of  a 
suction  apparatus  in  comiection  with  a  casing  having  a 
mouth  arranged  so  as  to  make  close  contact  with  the  stencil. 
^  —P.  F.  C. 

Printing  of  textile  fabrics.  The  Calico  Printers'  Assoc, 
Ltd.,  Manchester,  and  E.  Schofield,  Lennoxto .ra.  Eng. 
Pat.  6970.  Mar.  30,  1908. 
Certain  acids  and  acid  salts  may  be  added  to  the  customary 
diazo  printing  colours  in  an  amount  sufiicient  to  resist 
other  colours  without  interfering  with  the  fixation  of  the 
coiTcsponding  azo  colours  by  the  combination  of  th« 
cUazo  compound  wilh  the  naphthol  of  the  "  prepare 
r:itric  acid,  phosphoric  acid,  and  acid  citrates  are  the  acids 
and  acid  salts  which  can  be  used  lor  this  purpose. 
Example  :— A  solution  of  12  parts  of  citric  acid  in  1-7 
parts  of  water  is  tluckened  with  starch,  and  8  parts  of  a 
33  per  cent,  solution  of  sodium  hydroxide  are  added. 
4  parts  by  volume  of  this  paste  are  mixed  with  1  part  by 
volume  of  a  solution  of  j>nitrodiazobenzene  hydrochloride 
in  which  the  free  mineral  acid  has  been  neutralised  by  tha 
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addition  of  sodium  aeetato  and  of  such  co"««»trat,on  t.ha^ 
a  gallon  of  the  solution  contains  the  <1>»^.» .<;<""1'°""^.  VC 
■20  oz.  of  paranitraniline.  The  resist  pnnting  '^ol"'"  ^^"^ 
;btained  is  printed  on  to  the  fabric  which   >--  P^    ^f 

been  padded  with  an  ''lk'^l'"^^°)»»'°'\"l/""?aricd 
..oiitaininc  4  oz  of  sodium  acetate  m  a  gallon,  and  auea. 
V  e  printed  fabric  is  next  dried,  padded  or  <»ver-pn,Ued 

with  a  suitable  mordant  such  »' «' >.""'!" "'"i  ^  Id   i"n    he 
„.ed  or  steamed  and  afterwards  h'^e^  ^«;"5l  ^yed    -^    >^^ 
ordinary  way.     A  .second  example  is  given  for  the  produc 
tion  of  "fast  azo  colours  under  indigo.— r.  H.  C. 
Pnntim  blue,  videl  to  Ulac  coloured  tints  fast  to  ,oaMng 
„,ui  light ;    Process  for  producing  in  — -•     O-  ^^^yj 

London.     From    Soc.    °f    *- jr^V    ?a      S 
.Svvitzerland.     Eng.  Pat.  19,310,  bept.  14.  1908. 

By  printing  with  a  mixture  of  imUgo  and  I'ojy';';  °?^'^ 
Irivatives'of  indigo  or  indirubin  "^  •'«'°g^";"'',f,f' ™ 
products  of  dvcstuffs  of  the  thiomd.go  «""? V.  "*'' ^^T^ 
produced  of  excellent  fastness  to  «'f '^'"S  «f  '  f' ',.,„  b" 
mixtures  have  moreover  the  advantage  that  »  '^>  ' ;^"  '^^ 
used  for  pnntine  without  caustic  alkalis  since  the  presence 
^f  alkali^  carbonate  suffices  for  complete  reduction  and 
fixing.— P.  F.  C. 

Discharging    indigo    dyeings    hy    means    ol    iormaldAyde-   \ 
hydrosulphile     or    lonnaldehydc-su^phoxylaU        Proc^^s 

„f .     M.  Schwarz.     Ger.  Pat.  204.obo,  Feb.  .  / .  1 W  ( . 

Tm  dischame  paste  containing  the  reducing  agent  and 
Il^aprS!slcondar^^  or  tertiary  amine,  "* /""^'f  "" 
the  tndgo.dved  fabric."  which  is  tKcn  steamed  and  e 
imliPO  white" wa^shed  out  of  the  fabric.  It  is  said  that  the 
fibt^lnol  weakened  by  the  process,  nor  are  the  copper 
rollers  attacked.— T.  F.  B. 

Artmcial  silk;   Producti^on  o/ — •     G-  '^"-'i';?;;jij''j;i^- 

Italy.     Eng.    Pat.    1265.   Jan.    18.   190s.     L  ndei    lui. 

ConV.,   Sept.  28.  1907. 
SEEFr.  Pat.  386.339  of  1908  ;  this  J.,  1908,  682.-T.  i.  B. 
AHificial  silk  ;  Manufacture  of--  .  J-  A.  E-  H.  Boullier 

and  J.  Lafais,  Paris.     Eng.  Pat.  lo.Olo,  Jul>   lo,  l-'t'S- 

Under  Int.  Conv.,  July  15,  190-. 
Seb  Fr.  Pat.  392.442  of  1908  ;  this  J..  1908, 1201.-T.  F.  B. 

Silk  dyers  products  [stannic  chloride  and^soap]  ■  ,^"i^™- 
lion  of  ——.  E.  A.  Sperry,  >.ew  ^ork.  Kng.  Pat. 
8302.  April  14,  1908. 

SeeFt.  Pat.  389,188  of  1908  :  this  J..  19C8,  978.-T.  F.  B. 

D„eing  machines.  J.  M.  P.^>;"«-  ?''<'"if  ^'*>'A.^'"f„rii  is' 
Wallace,  Girard,  Ala..  U.S.A.     Eng.  Pat.  839.5.  April  lo, 

1908. 
See  U.S.  Pat.  887,511  of  1908  ;  this  J.,  1908, 625.-T.  F.  B. 

Dueing  fabrics  in   open    width  ;    Machines  for  -— .     F. 

Shaw    and   Whitefield    Velvet    and   Cord   Dyeing   Co., 

Ltd.     Fr.  Pat.  394.382.  Sept.  17.  1908. 
See  Eng.  Pat.  4295  of  l..H)S ;   this  J.,  1909.  88.-T.  F.  B. 

VII— ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC     ELEMENTS 


prepared  methyl  >«>~te  (b.  pt.  65°  C.)  ethyl  Wto 
fh  nt  about  118=  C),  and  amyl  borate  (b.  pt.  -oo  t.i. 
(b   pt.  aboui   iio    w.       „  Q  ,•  ,,reparcd  bv  heating 

with  formation  of  chromium  sulphate  and  ox>gen.-A.  >. 

^sr^'^"'T'p^r.:^:rj::'t^: 

82,  84—85,  177. 

^-ut^l;^;^ht?:=TtS"^^^^^^^ 

:ohlUon^f■    bromine    in    <-h'"-^°™-'«'i/';  ^ta^ " 
crvstallino    bromo-compound    CjHsNllrj    >_  1'"   '^    ^ 
if  onlv  a  small  amount  of  pyridine  be  present.      1 '»-"'»" 

if  that  base  be  present.      Dderminalton.  —  lW  i.e.  oi  uio 
an  moni     solutmn.  diluted  with  an  equal  yol"'"^  "^«i."' 

10  grms.  of  mercuric  clUoride.  -l''^'"  7"=^  i\nd  wash« 
distilled  water.  .  The  precipitate  is  collected,  and  ^?sn"' 
witl  CO  d  92  per  cent.  Mcohol.  which  "'"'ove- .' '«■  i;>]^f '»?, 
mercurk-  chloride  compound.  The  alcoho he  "Urate  .. 
caret  11  •  neutralised,  diluted  to  4a.  c.c,  and  «?»"> 'i""^? 
dUtilled      The  distillate  should  not  i-equire  for  neutrahsa. 

f^^n  more  Jul  2  c.c.  of  X/IO  -di-.^^^-^\t:t  'To 
-n-ith    methvl    orange    indicator      This    is    equivaieni 
0-00948  per  cent,  of  pyridine.— J.  U.  ». 


Sulphuric  acid  :  Sow.:  mixed  anhydrides  of 
nnd  G.  Karl.     BuU.  See.  Chim..  1908,  3 


Kesides  the  mixed  anhvdride  of  sulphuric  and  nitric 
r.Xpr«viouslv  described  (this  .1..  ltW7.  923),  the  ..uthors 
Lve  prepared-  similar  mixed  anhydrides  of  sulphunc 
a^id%rith  nitrous,  boric,  and  chromic  acids.  The  mixed 
knhvdride  of  sulphuric  and  nitrous  acids  is  prepared  by 
mixing  together  solutions  of  the  component,  .n  carbon 
tetrachloride.  It  has  the  composition  (';^»3WN2«Js)2. 
uidts  at  19S=-200=C.,  and  boils  at  302=-30..  C.  Two 
mixed  anhydrides  of  sulphuric  and  bor..-  acids  were 
oU^ed,  vu.,  (S0,KB,03)  and  («U,MR."3l.  by  hearing 
the  components  together  in  seale<l  tiilx>s.  On  heating 
uho^h^  C.  thev  are  dissociated.  By  heating  the  boryl 
disulphate  with  the  corresponding  alcohols,  the  authors 


^^'^-'-^^:r?^^n.:'im^."5^^u;i: '""'•" 

fisHM.NN  {this  J..  1907.  608)  effected  the  extraction  ot 

A  .?.      in     innlvs  s   of   the    sewratcd    colloid,    after 
I    products,     .^n    analysis   oi    m^     ^i  4ii_00: 

i    drving  at  120    C.  showed  :  water,  o-\^  •.^'}''{'~_L  Zi 

of  the  fels,«.r  and  mei-e  traces  of  silica  and  •>1"'"  "*; 
Felspar  which  has  bc-cn  .oarsely  broken  in  the  Ir;.  stat. 
mav  1...  ..romid  to  a  line  powdei  in  presence  ot  .^^ater  for 
™  hours  ^^ itho.it  forming  a  colloidal  «>«*1'<^"''""';„  ,^', 
Composition  of  the  fels,»r  in  the  above  "Venmc  its  w. 
not  conlincd  to  its  tinest  ^.articles  :  even  .' 1  -  -  ,;* 
narticlos  of  the  sediment,  when  stained  with  "  <^'">''"' 
A.  Pi>:tet  ;  E?.'e"  showed  a  bhie-colourcl  zone  of  decomposed  mmen.1 
1114-U26.  I  Xtmd  a  .entre  of  unchanged  fels,»r.  (-round  felB -r 
Xn  shaken  w„h  water,  gives  a  solution  -h-H  '-^"''^ 
nink  bv  nhenolphthalcin.  and  if  this  alkalmitj  I*  »;'""' 
rj:  .he  Silk  lolour  gradually  returns  owing  to  fur  hc^ 
decompos  i.ioi..  Fused  fels,>ar  decomlK,sc■^  ■"•  ""r 
Sv  thai,  the  ordinary.     If  carbon  dioxide  In-  ,^s«.l 

encl  to  ••  cake "  in  waters  rich  in  carl^on  dioxide thon  wh.n 
ordinary  water  is  uso<l  for  mixing.-J.  >•  B- 
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Calcium    phosphide  J    Rapid    preparation    of    ,    for 

obtaining  phosphine.  C.  Matignon  and  R.  Trannoy. 
Compt.  rend.,  1909,  148,  1G7— 170. 
Calcined  calcium  phosphate  (232-5  parts)  in  fine  powder, 
is  intimately  mixed  with  aluminium  powder  (108  parts) 
(3Ca3(P04).2":  SAlo),  heated  to  redness,  and  then  ignited. 
The  resulting  mixture  of  alumina  and  calcium  phosphide 
is  very  uniform.  To  prepare  phosphine  fi'om  it,  it  is 
broken  up  and  placed  in  a  flask  provided  with  a  dropjiing 
fumiel  and  delivery  tube,  and  water  is  added.  WTien  the 
evolution  of  gas  slackens,  hydrochloric  acid  is  gradually 
added  til!  reaction  is  complete.  The  gas  evolved,  when 
the  air  has  been  expelled  from  the  vessel,  contains  96 — 97 
per  cent,  of  phosphine,  the  onlv  impurity  being  hydrogen. 
(See  also  this  J.,  1900,  667.)^.  T.  D. 

Sulphur  dichloridc  ':   Reaction  of ,  on  melailic  oxides. 

F.  Bourion.     Compt.  rend.,  1909.  148,  170—171. 

The  simultaneous  reaction  on  metallic  oxides  of  sulphur 
dichloi'ide  and  chlorine  (this  J.,  11H14,  441)  yields  in  many 
cases  a  mixture  of  chloride  and  o.vychloride,  the  latter  being 
•diiEcult  01-  impossible  to  decompose.  If  sulphur  dichloride 
be  used  alone,  and  be  volatilised  over  the  metallic  oxide 
contained  in  a  boat  in  a  heated  glass  tube,  the  excess  of 
sulphur  dichloride  being  retained  by  condensing  arrange- 
ments at  the  far  end  of  the  apparatus,  chlorides  free  from 
oxvchloride  are  much  more  readilv  obtained.  The  general 
reaction  is,  2M0  +  2S2Cl2  =  2Ma.2  + 80,-1-38  ;  the  appear- 
ance of  sulphur,  therefore,  as  the  boat  is  gradually  heated, 
is  an  indication  of  the  beginning  of  reaction,  and  the 
temperature  can  be  raised  as  gradually  as  desirable.  Too 
high  a  temperature  favours  the  formation  of  oxvchloride. 

At.  t.  d. 


Iodic  anhydride  ';    Action  of  heat  oh  — 
Bull.  Soc.   Chim.,   1909,  5, 


86- 


M.  Guichard. 

-89. 


Iodic  anhydride,  when  partially  decomposed  by  heat, 
acquires  a  brown  colour,  a  portion  of  the  iodine  and  oxygen 
being  retained  in  the  occluded  form.  The  ratio  between 
the  occluded  elements  is  the  same  as  iu  the  anhydride  itself, 
and  both  iodine  and  oxygen  are  liberated  when  the  brown 
substance  is  dissolved  in  water;  but  the  colour  is  not 
affected  by  treating  the  compound  with  carbon  bisulphide 
or  filming  nitric  acid.  The  suggestion  is  made  that  this 
phenomenon  of  occlusion,  though  not  always  apparent, 
may  be  very  general  in  cases  of  thermal  decomposition. 

— r.  SODN. 

Borax  industry  of  the  United  Slates.     U.S.  Geol.  Survey, 
1908.     [T.R.] 

While  the  total  yield  in  1907  was  only  .)323  tons  less 
than  in  1906,  and  the  decrease  iu  value  only  800,890,  yet 
the  sudden  drop  in  market  value  was  such  that  by  the 
end  of  1907  only  the  largest  properties  continued  to 
can-y  on  mining  operations.  The  consumption  of  borax 
has  not  materially  increased,  and  in  some  branches  of 
industry  it  has  decreased.  At  the  same  time  new  mines 
opened  within  the  year  are  prepared  to  meet  even  extra- 
ordinary demands  as  to  output.  California  continues  to 
be  the  only  .State  which  makes  a  commercial  ]jroduction 
of  borax  annuallj-.  the  few  small  marsh  depo.sits  in  Nevada 
being  no  longer  productive.  In  1907  the  entire  output 
was  derived  from  the  counties  of  .San  Bcrn&rdino,  Inyo, 
and  Ventura,  Cal.  The  output  of  crude  borax  for  1907 
was  52,8.50  short  tons,  valued  at  SI, 121,520,  as  compared 
with  58,173  short  tons,  valued  at  ,S1, 182,410  in  lOOti. 

The  statistics  of  production  of  borax  in  California  from 
1900  to  1907,  inclu.sive,  are  given  in  the  following  table  : — 


fear. 


Short  tons. 


Value. 


1800. 

1:901. 

902. 
•903. 
1904. 
I  905. 

908. 

907. 


25,837 
23,231 
20,004 
34,430 
45,647 
46,334 
58,173 
52,850 


Jl,013,251 
1,012,118 
2,538,614 
661,400 
698,810 
1,019,154 
1,182,410 
1,121,620 


The  imports  of  borax  and  borates  into  the  United 
'  States  in  1907,  as  compared  with  1906,  were  as  follows  : — 
'  Borax,  1907,  2,268,065  lb.,  valued  at  §77,258;  1906, 
791,425  lb.,  valued  at  827,243.  Borates,  calcium  and 
sodium  (crude),  and  refined  sodium  borate.  1907,  29591b., 
valued  at  §175:  1906.  57,711  lb.,  valued  at  §2436. 
Boric  acid,  1907,  534,524  lb.,  valued  at  §2,'?,547  :  1906, 
986,021   lb.,   valued  at   §33,200. 

The  main  feature  of  the  borax  industry  since  about 
the  middle  of  1907  has  been  the  steady  reduction  in  price, 
wliich  fell  from  6^.  to  7c.  per  lb.  at  New  York  early  in 
the  year  to  4-ic.  and  5^c.  per  lb.  during  the  latter  part 
of  the  year.  It  was  this  reduction  in  price  which  caused 
the  closing  of  most  of  the  other  productive  mines  in 
!  California,  although  some  of  them  had  virtually  exhausted 
the  ore  of  a  profitable  grade  in  their  properties. 

In  1907  there  were  five  producing  mines  in  California, 
one  in  Inyo,  two  in  San  Bernardino  and  two  in  Ventiua 
counties.  With  one  exception  these  properties  had 
ceased  prodiietion  by  the  end  of  that  year,  though  some 
of  the  operators  have  since  commenced  operations  at 
other  and  more  favourable  places. 

:  P.iTEyTS. 

Pyrites,    jiyritcs   cinder,    and  the   like  ;     Treating   liquors 

obtained  from .     J.    H.    Thwaites.    Peterborough. 

Eng.  Pats.  24,847,  Nov.  9,  1907,  and  27,.50i.  Dec.  13, 
1907. 
ZixciFEROUS  materials,  particularly  low-grade  zinc  ores 
,ind  tailings,  are  added  to  lirpiors  obtained  from  pyrites, 
]iyrites  cinder  and  the  like,  and  worked  up  therewith. 
After  removal  of  the  co]iper,  if  }n-esent,  the  iron  may  bo 
precipitated  as  hydrated  oxide  by  the  addition  of  a  suitable 
I  zinc  compound.  The  mi.xturc  is  then  oxidised  and  subse- 
quently peroxidised,  any  metal  which  would  prevent  the 
formation  of  pure  white  zinc  compounds  being  precipitated 
at  an  appropriate  stage  of  the  process  by  the  addition  of  a 
suitable  sulphide  (see  following  abstract). — C.  J.  G. 

Metallic  compounds  ;    Separation  of ■  by  wet  methods. 

.1.    H.    Thwaites.     ¥r.    Pat.    393,502,    Aug.    20,    1908. 
Under  Int.  Conv.,  Dec.  9,  1907. 

Ttie  neutral  or  slightly  acid  solution  containing 
compoimds  of  several  metals,  is  treated  with  zinc 
sulphide:  (1),  .at  the  ordinary  temperature  whereby 
sulphides  of  silver,  lead,  mercury,  copper,  bismuth,  tin, 
arsenic,  and  antimony  are  precipitated  :  (2).  after  heating, 
in  order  to  precipitate  cadmium  sulphide  iu  addition  to 
those  mentioned  ;  or  (3).  first  at  the  ordinary  temperature 
and  then  after  heating,  in  order  to  precipitate  cadmium 
sulphide  separately  from  the  other  sulpirides.  The  process 
may  also  be  varied  in  other  ways.  For  instance,  the  solu- 
tion may  be  rendered  strongly  acid  before  treatment  with 
zinc  sulphide,  in  which  case,  any  arsenic  or  antimony 
present  as  arsenate  or  antimonate  respectively  is  precipi- 
tated as  sulphide,  and  cadmium  sul])hide  is  precipitated 
even  at  the  ordinary  temperature.  After  removing  the 
precipitated  sulphides,  cobalt,  nickel,  and  manganese 
may  be  separated  fi'om  the  sohition  by  treatment  -nith  an 
oxidising  agent.  The  solution  may  also  be  further  treated 
to  separate  any  compounds  which  would  otherwise 
subsequently  prevent  the  recovery  of  white  zinc  compounds 
from  the  solution,  e.g..  zinc  oxide,  carbonate,  or  hydroxide 
may  be  added,  the  mixture  being  heated  and  oxidised 
if  necessary,  in  order  to  precipitate  hydroxides  of  iron, 
aluminium,  and  chromium. — A.  S. 

Alkali  ';  Apparatus  for  recoz'cring .     C.  F.  Logan,  Big 

Island,  Va.  U.S.  Pat.  910,074,  Jan.  19,  1909. 
The  appaiatus  comprises  a  concentrating  chamber  in  the 
form  of  a  vertica'.  stack  somewhat  narrower  at  the  bottom 
than  at  the  top,  through  which  heated  gases  are  passed 
in  an',upward  direction.  The  liquid  to  be  concentrated  is 
conveyed  to  a  trough,  which  surrounds  the  exterior  of  the 
.stack  at  its  upper  end,  and  is  thence  directed  on  to  baffles 
arranged  in  the  line  of  travel  of  the  heated  gases  after  they 
leave  the  stack.  From  these  bafHes  the  liquid  is  projected 
against  the  inner  walls  of  the  stack  and  is  linally  collected 
in  a  receptacle  at  the  bottom. — C.  .\.  W. 
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Caustic  alhilU  :    Proresa  of  making .     \V.  T.  (Jibbs, 

Buckinghaui.  Canada.     U.S.  Pat.  910,662.  .Tan.  2li.  1009. 
Caustic  alkalis  arc  )iro(lmeii  by  digesting  finely-divided 
refractory  silicates  containing  alkalis,  e.g..  potash  felspar, 
with  a  solution  of  an  alkaline-earth  hydroxide,  for  instance, 
milk  of  lime,  under  steam  pressure.— .■\.  S. 

Metal   salts  ,•     Process  of  formimj .     W.    H.    Allen, 

Detroit,  .Mich.  U.S.  Pat.  910,982,  Jan.  26,  1909. 
Smkltinii  furnace  gases  containing  metallic  fumes  are 
mixed  with  acid  vapour.s  e.g.,  sidphuric  acid,  at  a  tem|iera- 
ture  above  that  at  which  combination  will  take  place,  then 
the  temperature  of  the  mixture  is  i-educed  Ik-Iow  that  of 
di.ssouiation  of  the  salts  formetl  by  the  union  of  the  metal 
and  the  acid,  and  tinally  the  gases  are  treated  with  a  spray 
of  cold  water  to  condense  the  salts. — .A.  S. 

Boron  carhidt  .-    Massive and  process  of  viakinij  same. 

S.  .A.  Tucker.  \ew  York.     Kng.  Pat.  22.4,34.  Oct.   U, 
1907. 

.SeeU.S.  Pat.  869,114  of  1907;  this,!..  1908,  80.— T.  F.  B. 

Metallic  comjioiinds  :     Wet   methods  lor  the  separation  of 

.     J.     H.     Tliwaites.     Peterborough.     Eng.     Pat.    1 

27,142.  Dec.  9.   1907. 

See  Fr.  Pat.  ;i9:i..-i02  of  1908  ;    preceding.— T.  F.  B.  ' 

Pyrites,    pi/riles    ira.'Uc.    and    other    analogous    substances  i   ' 

Method  of  treating  and    utilising  .miulions  from . 

J.    H.    Thwaitcs.     Fr.    Pat.    394. 1. ■>7.    .\ii'i.    22.    1908. 
Under  Int.  Conv..  Dee.   IS.  1907. 

See  Eng.  Pat.  27,506  of  1907  :    preceding.— T.  F.  B.  , 

Titanium-nitrogen  com  pounds  :   Production  of  — — .     ,1.  Y.    i 
.Johnson.    Ix^ndon.     From    Badisclie    Anilin    und    Soda 
Fabrik.  Ludwig.shafen  on  Khinc.  (Jermanv.     Kng.  Pat. 
1842.  Jan.  27.  1908. 

See  Fr.  Pat.  387,002  of  1908  ;   this  J..  1908,  809.— T.  F.  B.    [ 

Chloride  of  zinc  ;   Process  for  the  preparation  of and 

apparatus   therefor.     O.    Carrara.    .Milan,    Italv.     Kng.    l 
Pat.  10..=)22,  May  14.  1908.  | 

SeeFp.  Pat.  .■?8.\44S  of  1907  ;   this  J.,  1908,  628.— T.  F.  B. 

Sodium  ehromate  and  other  chromates  ;   Process  for  making 

.     Xatioual    Electrolytic    Co.     Fr.    Pat.    393.984,    ; 

Sept.  5,  1908.     Under  Int.  Conv..  Sept.  20,   1907. 

SeeU.S.  Pat.901,43Cof  190S:  thisJ..  1908,  11.11.- T.F.B. 

Rock  salt  ;   Process  for  purifi/ing .     Xew  Salt  Svndi- 

cate.  Ltd.     Fr.  Pat.  394.305,  Nor.  21.  1907.  " 
See  Eng.  Pat.  2.'>,442  of  I9(i(i ;  this  J..  1908,  280.— T.  F.  B. 


VIIL— GLASS,    POTTERY,  AND   ENAMELS. 

Enamelling  ;■     Healing   and  pickling  of  the  finished  iron 

articles  before   .     J.   Griinwald.     Stahl.   u.   Eisen. 

1909,  29.  137—139. 

Only  the  best  brands  of  wrought -iron  sheet  should  be 
used  for  enamelling.  .An  iron  of  suitable  composition 
contains  0-05— 0O8  ))er  cent,  of  carbon,  less  than  0-03  of 
phosphorus.  0-25— 0-35  of  manganese,  and  about  0-02  per 
cent,  of  silicon.  A  suitable  cast-iron  contains  3-.">  per 
cent,  of  carbon,  2-0  of  silicon.  1-4— 1-8  of  phosphonis. 
and  0-.5 — 0-7  per  cent,  of  manganese  :  for  thin-walled 
cast-iron  articles.  1-2  \mt  cent,  of  good  steel  waste  is 
added  to  the  metal.  The  formed  iron  articles  are  heated 
to  about  7.">0 — 850'  C.  for  not  too  long  a  [leriod.  It  is 
importjint  to  exclude  air  as  completely  as  possible  during 
this  process,  to  exi>ost>  the  surface  of  each  article  com- 
pletely [i.e..  not  to  pack  the  ware  too  tightly),  and  to 
cool  sIohIv.  Wi-ought-iron  after  this  treatment  should 
have  u  uniform  black  or  velvet-brown  colour,  .\fler 
heating,  the  articles  are  pickled  for  30—45  minutes,  either 
in  hydrochloric  acid  (1  (inrt  of  ncid  of  sp.  gr.  1-171  to 
2  iiarts  of  water)  at  20=— 30^  C.  or.  less  usuallv.  in  sulphuric 


acid  (15  parts  of  acid  of  sp.  gr.  1-79 — 1-80  to  85  of  waterj 
at  70° — 80°  C.  Both  acids  should  be  free  from  arsenic 
to  avoid  evolution  of  arseniuretted  hydrogen.  Pickling 
may  be  carried  out  in  vessels  provided  with  agitators,  or 
through  which  the  acid  is^passetl  systematicallv.  .-Vfl 
fresh  acid  acts  very  slowl\',  a  proportion  of  spent  liquid 
may  bo  added.  S])ent  hydrochloric  acid  liquors  are 
economically  revivified  by  the  addition  of  sulphuric 
acid.  In  pickling  cast-iron  articles,  good  results  are 
obtained  with  sulphuric  acid  of  8° — 10^  B..  to  which  4  )H>r 
cent,  of  st-annous  chloride  or  zinc  chloride  may  be  added. 
During  heating  and  pickling,  wrought-iron  ware  loses 
about  4  per  cent,  in  weight,  and  cast-iron  about  0-3  per 
cent.  .After  jiickling,  the  articles  arc  washed  in  water, 
scrubbed,  boiled  in  soda-lye,  and  finally  dried  at  about 
130'  C.  The  sharp  drying  restores  the  mechanical  pro. 
perties  of  the  iron,  which  are  impaired  by  the  heating  and 
pickling. — A.  O.  L. 

Patents. 

Kaolin:  Coniijuiilivn  of  matter  particularly  ii<liij>led  to 
replace  —  —.  A.  .Monin.  Lent,  France.  Kng.  Pat. 
1935,  Jan.  28.  1908. 

See  Fr.  Pat.  383,356  of  1907  ;  this  J.,  1908,  335.— T.  F.  B. 

Ceramic  and  like  i>orous  objects  ;    Process  for  imprcgnalinf 

.     Griinzweig    und    Hartmann    Ges.m.b.H..    Lud- 

wigsliafen    on    Rhine,    Germanv.     Eng.    Pat.     11.321, 
May  25.  1908.     Under  Int.  Conv..  June  C.  1907. 

Sek  Fr.  Pat.  390,456  of  1908  :  this  J..  1908.  1003.— T.  F.  B. 


IX.- BUILDING    MATERIALS.    CLAYS, 
MORTARS,    AND    CEMENTS. 

Ckimnet)  with  acid-proof  lining  ;    Tall .     Engineering 

Record.  New  York.  1908,  17—8.  Proc.  Inst.  Civn 
Eng.,  1908.  173.  [iii].  20.  [T.R.] 
The  tallest  <himney  in  .America.  360  feet  high,  has  lieen 
built  at  Rochester.  N.Y..  the  height  being  necessary  to 
avoid  nitric  acid  fumes  being  set  free  at  a  lower  elevation. 
These  fumes  have  a  temi)erature  of  200"  F..  and  their 
condensation  would  destroy  concrete  or  ordinarv  brick- 
work, hence  an  a(i<l-proof  brick  lining  separated  from  the 
main  shell  by  an  air-space  of  2  inches  and  supimrted  by 
corbels  is  provided,  the  mortar  in  the  lining  being  of  a 
special  mixture  of  sodium  silicate  and  asbestos  wool. 
This  separation  ))rovides  for  easy  relining  in  case  of 
deterioration  notwithstanding  the  precautions.  .A  fcaturo 
of  the  construction  is  the  provision  of  perforated  brick 
blocks  in  the  shell,  of  radial  form  and  of  various  sizes  to 
suit  the  diminishing  diameter,  being  4.i  inches  thiik  and 
61  inches  wide  on  their  external  faces,  the  lengths  vnrring 
Ix'twccn  4  inches  and  lOg  inches,  thus  securing  a  strong 
bond.  The  perforations  facilitate  the  projHT  burning 
of  the  brick  in  manufacture,  and  also  assist  the  adhesive 
power  of  the  mortar,  this  having  been  shown  to  Ix-  61  >  lb. 
(ler  square  inch  as  against  21J  lb.  with  onlinary  blocks. 
The  outside  diameter  at  top  and  bottom  is  11  feet  Oj  inch 
and  27  feet  10}  inches  respectively.  (Ilhcr  dimeusion^ 
and  the  description  of  the  foundations  and  of  the  pro 
tection  from  lightning,  which  is  of  an  elaborate  kind 
are  given.  .A  wind-pressure  of  lOti  miles  an  hour  ii 
provided  against,  and  a  maxinuim  pressure  due  to  thii 
and  weight,  will  prodiuc  an  elTect  of  21  tons  per  squ»r« 
foot  on   the  li-eward   side. 

Egiiptinn  rrment  Iradi.      HoanI  of  Trade  ■!..   Fdi.    l.   IflOfl 
(T.K.] 

P.VTENTS. 

Cement  clinker  :  Process  of  and  ap/xiratus  for  making  -— 
C.  Ellis,  I.direhniont,  .\.Y..  .Assignor  to  Ellis-Forte 
Co..  New  Jersey.     l.S.  Pat.  910.121,  Jan.  19.  1909. 

The  cement  material  is  calcined  in  an  inclined  rotar 
kiln,  frcun  which  it  is  deliver»-d  on  to  a  stationary  clinkerin 
hearth    in    a   ch»nil>er   heale<l    by   a    producer-gas   flani 
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fed  with  hot  air.  Part  of  the  combustion  products  from 
this  chamber  passes  through  the  calcining  liiln,  and  the 
remainder  is  led  through  regenerators  for  heating  the 
air.— A.  T.  L. 

Products  jor  rijraclory,  ceramic,  or  abrasive  uses  from 
banxile  or  other  aluminous  earths  ■  Process  of  manu- 
facturing     .     E.    von    Seemen,    Paris.     Eng.    Pat. 

702,  Jan.   11,  1908.     Under  Int.  Conv.,  Jan.  11,  1907. 

See  Fr.  Pat.  .386,110  of  1908  :  this  J.,  1908,  686.— T.  F.  B. 

Sulphite  of  lime  ;  Processes  of  treating  waste  hi/ilratecl . 

J.  E.  Eastwick,  Philadelphia,  U.S.A.     Eng.'  Pat.  19,369, 
>Sept.  15,  1908. 

See  U.S.  Pat.  898,451  of  1908  ;  this  J.,  1908, 1021  .—T.  F.  B. 

Plaster  of  Paris ;    Process  for    reririfi/ing .     J.    E. 

Eastwick.     Fr.  Pat.  394,322,  Sept.  15,  1908. 

See  U.S.  Pat.  898,451  of  1908  ;  this  J.,  1908, 1021.— T.  F.  B. 
X.— METALS    AND  METALLURGY. 

y-Iroii ;  Conditions  of  equilibrium  between  carbon  monoxide, 

carbon  dioxide,  and  carbon  dissolved  in .     F.  Giolitti. 

Rend.  Soe.  Chira.  di  Roma,  1908,  6,  337—341. 

Cejiextatiox  steel  preparetl  by  the  usual  methods 
suffers  from  the  great  disadvantage  of  non-uniform 
composition,  the  outer  layers  frequently  being  very 
brittle  owing  to  the  presence  of  free  cementite.  By 
using  as  cementing  agent,  carbon  monoxide  mixed  with 
different  proportions  of  carbon  dioxide  or  a  hydrocarbon, 
according  to  tlie  content  of  carbon  desired  in  the  ear- 
burised  metal,  the  author  states  that  it  is  possible  to 
obtain  earburised  zones  of  any  desired  thickness  in  which 
the  carbon  content  (between  O'l  and  1-2  per  cent.)  is 
constant  within  narrow  limits.  This  method  allows 
iof  the  cementation  of  many  special  steels  which  hitherto 
■lould  not  be  earburised  on  account  of  the  gi'eat  brittleness 
OToduced  so  soon  as  the  amount  of  carbon  exceeded  a 
lertain  limit.  The  author  has  studied  the  equilibrium: 
(JC'O^t  CO.,+C  in  presence  of  y-iron  (by  wliich  the 
I'arbon  is  dissolved)  at  temperatures  between  850'  and 
j  150°  C.  The  experimental  results  will  be  published 
Vhen  complete,  but  in  the  meantime  it  is  stated  that 
lesults  have  been  obtained  which  confirm  the  existence 
j'f  carbides  other  than  cementite.  (See  this  J..  1908, 
;  154 ;  also  Fr.  Pats.  392,960  and  393,355  of  1908  ;  this  J., 
,909,  2.5.  145).— A.  S. 

'ementation  steel ;    Phenomeimn  of  "  exjoliaticm  "  in  

find  means  for  preventing  it.     F.   Oiolitti.     Rend.   Soc. 
I  Chim.  di  Roma,  1908,  6.  354—358. 

J?  a  piece  of  soft  steel  has  been  carbuiised  by  the  ordinary 

(.'mentation  process  to  a  depth  of  from  0-5  to  3  mm., 

■id  then  tempered  in  the  usual  way,  there  is  an  abrupt 

iiauge  of  structure  at  a  depth  of  from  0'2   to  2   mm. 

is  to  this  change  of  structure  that  is  due  the  phenomenon 

"  exfoliation "    wliich   is   observed   when   the   steel   is 

;bjected  to  shocks  or  to  excessive  strain.     Experiments 

jowed  that  the  carbon  content  of  the  earburised  zone 

|ies  not  decrease   regularly   from   the   outside   inwards, 

,d  this  is  in  accord  with  the  fact,  observed  previously 

j'  the  author,   that  when  a  steel  in  which  the  carbon 

^ntcnt    ranges    gradually    from    a    high    hyper-eutectic 

I  a  low  hypo-eutectic  value  {e.g.,  cementation  steel),  is 

aled  slowly  from  a  higher  temperature  to  below  900'-^  C, 

■  nation  occurs,   cementite  accumulating  in  the  hyper- 

tectic   zone,   and   ferrite   in   the   hypo-eutectic   region, 

;h  an  intermediate  zone  in   which   the  composition  is 

it  of  the  eutectic,  pearlite.     To  prevent  this  liquation, 

J   consequent   "  exfoliation."    it   is   necessary   only   to 

lid  a  period  of  slow  cooling,  and  experiments  in  which 

•■  steel  was  transten-ed  directly  from  the  cementation 

i;.mber.   without   allowing  it   to   cool   therein,   into   the 

Ifipering  liquid,  confirmed  this  view.     Another  method 

'I preventing   "exfoliation"   consists   in   carburising   by 

^    method    described    in    the    preceding    abstract ;    iii 

4'  way  a  earburised  zone  in  which  the  carbon  content 

Ijer  lises  above  0-9  per  cent,    may   be  obtained,   thus 

ojiding  the  presence  of  free  cementite. — A.  8. 

I 


Cementation  ;     Lower  limit  of  the  interval  of  temperature 

within  which  it  is  possible  to  effect .     F.    Giolitti 

and  F.  C'arnevali.     Rend.   Soc.  Chim.  di  Roma.   1908. 
6,  359—303. 

In  a  previous  .article  (see  this  J..  1908,  1154),  the  authors 
have  stated  that  cementation  cannot  be  effected  at; 
temperatures  below  700°  C.  This  statement  appears  to 
conflict  with  results  obtained  by  Charpy  (this  J..  1903, 
631,  911)  on  the  action  of  carbon  monoxide  on  iron,  but 
the  difference  is  due  to  the  interpretation  of  the  terra 
cementation.  In  the  authors'  opinion,  the  term  means 
the  carburisation  of  a  soft  steel  at  a  temperature  below 
its  melting  point,  with  the  production  of  a  steel  which 
does  not  differ  with  respect  to  micro-structure  or  mechanical 
properties  from  a  steel  of  the  same  composition  obtained 
in  any  other  way  and  submitted  to  the  same  thermal  and 
mechanical  treatment.  A  repetition  of  C'harpy's  experi- 
ments at  about  600°  C,  showed  that  carbon  monoxide 
acts  upon  iron  at  this  temperature,  forming  a  compact, 
adherent,  grey  layer,  probably  a  carbide  of  iron,  on  the 
surface  of  the  metal.  It  is  the  formation  of  tliis  layer 
which  led  Charpy  to  conclude  that  cementation  had  taken 
place.  Microscopic  examination  showed,  however,  that 
this  layer  has  not  the  structure  of  true  steel,  and  on 
removing  portions  of  it  by  prolonged  polisliing,  the 
structure  of  the  steel  below  was  found  to  be  exactly  the 
same  as  before  treatment.  No  true  cementation  had 
therefore   taken    place. — A.  S. 

Malleable  cast  iron  ;    Mamifactu  re  of  .     F.  Giolitti. 

Rend.   Soc.   Chim.   di  Roma,   1908,  6,  388—393. 

The  author  disputes  the  statements  of  Wiist  (this  .J., 
1908,  450)  that  in  the  production  of  malleable  cast  iron, 
(1),  decarburisation  does  not  take  place  until  the  carbon 
of  the  cementite  has  separated  in  the  form  of  temper- 
carbon  ;  and  (2).  that  the  oxidation  of  the  carbon  in  tho 
interior  of  the  cast  iron  is  duo  exclusively  to  the  penetra- 
tion of  the  heated  metal  by  oxidising  gases  (oxygen, 
carbon  dioxide).  A  critical  examination  of  Wiist's 
results,  together  with  the  results  of  previous  work  by 
himself  and  Camevali  and  Gherardi.  leads  him  to  the 
conclusion  that  besides  the  oxidation  of  temper-carbon, 
the  carbon  dissolved  in  the  iron  is  also  directly  oxidised  ; 
and  that  besides  the  penetration  of  the  heated  metal 
by  the  oxidising  gases,  the  migration  of  the  dissolved 
carbon  towards  the  surface  of  the  iron,  owing  to  differences 
of  concentration  in  the  inner  and  outer  portions  of  the 
metal,  also  plays  a  part. — A.  S. 

• 

Magnesium-lead   alloys  ;       Electric    conductivity   of ■. 

N.  Stepanow.      Z.  anorg.  Chem.,  1908.  60.  209—229. 
Chem.  Zentr.,  1909,  1,  349. 

The  cooling  curve  of  magnesium-lead  alloys  shows  a 
maximum,  corresponding  to  the  compound,  Mg^Pb.  and 
two  eutectic  points.  The  formation  of  mixed  crystals 
(solid  solutions)  could  not  be  detected  either  thermo- 
metrically  or  by  microscopic  examination.  In  agreement 
with  the  cooling  curve,  the  electric  conductirity  curve 
is  almost  a  straight  line  between  0  and  66-6  atoms  per 
cent,  of  magnesium,  whilst  the  remaining  portion  consists 
of  two  separate  branches.  The  branch  corresponding 
to  alloys  with  from  95-5  to  100  atoms  per  cent,  of  mag- 
nesium is  of  a  steepness  hitherto  only  observed  with 
solid  solutions,  and  the  author,  being  of  the  opinion 
that  the  electric  conductivity  offers  the  most  sensitiv^e 
means  of  detecting  the  formation  of  such  solutions, 
concludes  that  mixed  crystals  containing  up  to  4-5  atoms 
per  cent,  of  lead  are  formed. — A.  S. 

Preparing  iron  for  enamelling.     Griinwald.     See  Vlll. 


Mineral  production  of  British  Columbia.     Eng.  and  ilin. 
J..   Jan.   30,    1909.     [T.R.] 

The  following  are  the  estimated  figures  for  the  mineral 
production  of  British  Columbia,  with  a  column  .showing 
till'  increase  (I.)  or  decrease  (D.)  as  compared  with 
1907  :— 
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(Fob. 


1909. 


Oold,  placer  

Gold,  lode 

Total  gold 

Silver 

Ltad 

Copper  

Zinc  and  iron 

Total    

Coal    •. . . 

Coke 

Building  iiiaterialB,  etc 

Total    

Summary  ; 

Metalliferous 

Non*metalliferous 

Total  mineral  prodactton, 


1908. 


Cliaugc*. 


1682,000 
6,291,520 


$146,000 
1,236,600 


»5,97S,520  i 

1,610,000 

1, 654,695 

5,792,820 

280,000 


1. 

» 1.090,500 

T). 

93,625 

1). 

636,763 

I> 

2.373,724 

I. 

229,400 

115,219,635     D.       »1,875,912 


$5,950,000 
1,488,000 
1,200,000 


$350,235 

150,522 

50,600 


$8,638,000  ;  ]).  $149,113 


$15,219,635 
8,638,900 


$23,857,536 


$1,875,912    I 
149,113    ! 


D.       $2,025,026 


Patents. 

Iron  or  sled  ;     Treatment  of  for  the  prevention,  of 

nxuUitioii  or  rust.  Eudge-Wliitworth,  Ltd.,  and  H.  L. 
Heathcote,  Coventrj-.  Kiig.  Pat.  -190,  Jan.  8,  1908. 
The  iron  or  steel  articles  arc  immersed  in  a  mixture 
consisting  of  iron  pho.sphato  or  phosphates  niix(Hl  with 
20  times  their  weight  of  water,  to  whidi  is  added  1/200 
part  by  volume  of  ortho-pliosphoric  acid.  Tho  Imth  is 
heated  and  retained  at  the  boiling  point  for  from 
30  mimitcs  to  2  hours,  in  which  time  a  greenish -black 
film,  consisting  of  ferric  and  ferrous  phosphates,  is  formed 
on  the  surface  of  the  articles.  The  articles  are  washed, 
quickly  dried,  and  oiled.  The  coating  formed  is  durable 
and  highly  resistant  to  nisting  influences. — F.  K. 

Zinc  ;     Separation  of from  t'te    ores  or  compounds. 

H.  L.  Sulman.  London.  Kng.  Pat.  701.  Jan.  11,  1908. 
Zinc  suljihite.  which  is  obtained  for  instance  bv  tlic  process 
described  in  Kng.  Pat.  21.ti72  of  1906  (this  .1.,  1907, 
1144),  is  roasted  in  horizontal  revolving  cylinders,  from 
which  air  is  excluded,  and  is  thereby  <-onverted  into  zinc 
oxide  whicli  is  practically  free  from  sulphate  or  suli)lude. 
Each  cylinder  is  furnished  with  an  outlet  ])ipe  to  conduct 
away  tho  .sulphurous  acid  and  water  vapour  evolved, 
and  a  few  large  iron  balls  are  placed  in  with  the  charge 
to  prevent  its  caking. — F.  K. 

Zinc  ;    Continuous  process  and  apparatus  for  the  extraction 

of  from  its  sulphide.     T.  J.  Heskett,  Brunswick, 

Australia.  Eng.  Pat.  1761,  Jan.  25,  1908. 
The  reduction  is  effected  by  bringing  the  sulphide  into 
contact  with  a  surface  of  molten  cojiper  or  iron.  The 
latter  is  contained  within  a  crucible  or  retort  wliich  is 
maintained  at  a  temperature  above  the  volatilising 
point  of  zinc  either  by  an  electric  arc  above  the  surface 
of  the  metal  or  by  external  heating.  The  sulphide  is 
fed  upwards  through  t)ie  bottom  of  the  crucible  and  may, 
if  desired,  be  mixed  with  some  adhesive,  such  as  tar, 
BO  that  it  does  not  mix  with  the  layer  of  molten  metal. 
The  red)iced  zinc  pa.sscs  away  at  the  top  of  the  furnace 
to  condensers,  wliilst  the  li(piid  sulphide  of  eopiMT  or  iron 
is  conveyed  to  a  reducing  chamber  where  the  metal  is 
recovered  by  subjection  to  an  air  blast  and — in  the  case 
of  iron — simultaneous  reduction  with  carbonaceous 
matter.  The  reduced  metal  is  returned  by  gravitation 
into  the  retort  and  the  |)roce»s  repeate<l.  The  waste 
sulphurous  gases  from  the  reducing  chamber  may  be  used 
to  heat  the  furnace,  or  may  be  mixed  with  the  zinc  vapour 
as  it  pas.ses  away  to  prevent  the  oxidation  of  that  metal. 
The  copper  or  iron,  becoming  saturated  with  foreign 
metals  contained  in  the  ore.  has  to  Ik>  renewed  occasionally. 

— C.  A.  W. 

Furnaces  ;      Means  for  charging  the    retorts  of   zinc  and 

other     analogous .     E.      Dor-lJelattre.     Dorplein, 

Holland.  Eng.  Pat.  13,822,  June  30.  1908.  Under 
Int.  Conv..  July  8.  1907. 

The    apparatus    comprises    a    conveyor    dnmi    )irovided 


with  a  tangential  outlet,  and  arranged  so  that,  by  means 
of  a  screw  and  worm,  it  can  be  turned  about  its  own 
axis.  In  this  way,  any  desired  inclination  can  be  given 
to  the  tangential  tube  through  which  the  material  is 
charged  into  the  retorts.  The  conveyor  is  formed  of  two 
discs  connected  by  a  scries  of  propeller  blades;  one 
of  these  discs  is  fixed  on  the  shaft  of  a  motor,  while  the 
other  contaiivs  a  circular  opening  in  its  centre  through 
which  the  material,  fed  through  a  hop))er  at  the  top, 
falls  into  the  drum.  The  aforesaid  blades  being  very 
shallow,  their  inner  edges  are  some  distance  from  the 
feeding  aperture  at  the  side,  and  in  this  way  the  matenal 
does  not  become  involved  in  the  rotation  of  the  wheel, 
ao  as  to  be  thrown  against  tho  walls  of  the  casing,  but 
falls  to  the  bottom  and  is  at  once  projected  into  tlje 
charging  tube.  The  whole  apparatus  may  Iw  fixed  to 
a  travelling  crane  and.  during  its  ))a.ssage  between  the 
retorts,  tlic  supply  of  material  can  be  cut  off  by  mean) 
of  a  damper  in  the  hopper. — C.  A.  W. 

Oold ;     Impts.    in    the    recovery  of   by   the   cyanide 

process,  and  in  other  chemical  processes  wherein  ziju 
is  employed.  \Zinc  strips  or  ribbons].  E.  H.  Strange, 
C.  A.  Pim  and  F.  E.  Matthews,  London.  Eng.  Pat. 
7211,  April  1,  1908. 
MoLTEX  zinc  is  caused  to  issue  from  a  narrow  orifice  and 
to  impinge  at  once  on  to  a  rapidly  moving,  and  suitably 
cooled,  disc  or  wheel,  set  horizontally  or  at  a  convenient 
angle,  so  that  the  zinc  is  received  on  one  of  its  side  faces, 
or  set  vertically  so  that  the  zinc  is  received  on  its  i>eriphcry. 
The  rapidly  moving  disc  conveys  away  the  zinc  as  i 
surface  film,  which  immediately  solidifies  forming  i 
vciv  thin  strip  or  ribbon,  having  a  width  similar  to  the 
cross  .section  of  the  orifice.  Tlio  thin  strips  are  said 
to  act  more  advantageou.sly  than  the  usual  zinc  shavingj, 
for  the  precipitation  of  gold  from  cyanide  solutions,  or 
for  .similar  chemical  precipitations.  If  the  i.ssuing  line 
comes  in  contact  with  the  side  of  the  disc,  the  strips  will 
have  a  somewhat  twisted  formation,  which  assist.s  in 
maintaining  air  spaces  in  the  precipitation  boxes. — F.  R. 

Metal  coaling.     G.  H.  Clamer.  Philadelphia.  Pa.     U.S.  P»t 
909.869.  .Tan.   19,   1909. 

InoN  or  other  similar  metal  is  coated  with  zinc  and  after- 
wards with  lead  satuiatcd  with  that  metal.  The  coating 
may  also  contain  up  to  4  i>er  cent,  by  weight  of  tin. 

— t'.  A.  W. 

Compound  metal  body  and  process  of  producing  saMt. 
.1.  F.  Monnot.  .\ssignor  to  Duplex  Metals  Co..  New  York. 
U.S.  Pat.  909,924.  Jan.  19,  1909. 

Articles  of  a  light  metal,  such  as  aluminium,  are  brought 
into  contact  with  another  non-ferrous  metal,  e.g..  silver,  of 
high  melting  ]>oiut,  the  latter  being  in  a  molten  tonditiou. 
so  that  it  forms  a  lajer  on  the  aluminium.  .\rliel« 
coated  in  this  wav  may  afterwaixis  be  soldered  together. 

— f.  A.  W. 

Compound    metal    objects;       Process    and    apparatus   for 

producing   .     .1.    F.    Monnot.    .\ssignor   to   Duplex 

Metals  Co..  New  York.  I'.S.  Pat.  910.m.5.  Jan.  19. 
1909. 
The  object  to  be  coated  is  pa.ssed  through  a  bath  of  J 
molten  metal  maintained  at  a  temiicrature  much  abotrl 
its  melting  iKiint.  If  desired,  the  object  may  first  h»»*  f 
been  heated  to  any  particular  tem|)eralure.  but  th«  j 
Iransfereuce  to  the  bath  must  bo  made  under  condition! | 
which  preclude  oxidation.  .\s  ihe  object,  coated  witH 
a  layer  of  the  solidified  coating  metal,  emerges  from  thil 
bath,  it  is  further  subjected  to  a  stream  of  the  moltH,| 
met.al.  so  that  a  second  layer  is  formed  upon  the  firrt. 

-C.  A.W. 

Liquids;      .\pj>aratus   for   extracting from   on$  Oi 

other  substances.  E.  P.  L\nieh.  Salt  Lake  City,  0M| 
U.S.  Pat.  910,075.  Jan.  19,  1909. 
The  apparatus  consists  essentially  of  an  endless  convevo 
comprising  a  series  of  connected  trays,  each  provide 
with  a  |)erforated  false  bottom  covered  with  a  layer  ( 
filter-cloth.     Each  tray  as  it   moves  forward  is  supplie 
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with  a  thin  layer  of  the  pulp,  which  is  uniformly  distri- 
buted over  the  surface  of  tlie  cloth,  the  separation  of  the 
liquid  being  effected  by  applying  suction  through  the 
false  bottom.  Means  are  provided  for  the  cleansing  of 
the  mass  by  the  application  of  water  over  the  wLole 
surface  of  the  filter  during  certain  portions  of  its  travel. 
The  solid  matter  is  discharged  at  the  end  of  the  conveyor, 
its  complete  removal  being  effected  by  a  pivoted  scraper 
which  engages  ivith  the  bottoms  of  the  pans  as  they 
become  inverted. — C.  A.  W. 

Bliist-jurnace  smelting.  J.  W.  Nesmith,  Assignor  to 
Colorado  Iron  Works  Co..  Denver,  Colo.  U.S.  Pat. 
910,082,  Jan.  19,  1909. 

A  MTXTtTKE  of  Oxidised  ores,  fluxes,  and  a  carbonaceous 
reducing  agent  is  fed  iato  a  blast-furnace,  wliich  is  supplied 
independently  with  air  and  with  hot  combustion  gases 
produced  by  burning  a  suitable  fuel  outside  the  furnace. 

—A.  S. 

Blast-jurnace  smelting  ;  Method  of .     J.  W.  Nesmith, 

Assignor  to  Colorado  Iron  Works  Co.,  Denver,  Colo. 
U.S.  Pat.  910,480,  Jan.  19.  1909. 

A  MIXTITKE  of  sxilphide  ores  and  fluxes  is  fed  into  a  blast- 
furnace, which  is  supplied  independently  with  air  and  with 
hot  combustion  ga^es  produced  by  burning  a  suitable 
fuel  outside  the  furnace. — -A.  S. 

Furnace  for  the  reduction  of  ores.  G.  F.  Kendall,  New 
York.  Assignor  to  American  Reduction  Company. 
U.S.  Pat,  910,086,  .Jan.  19.  1909. 

The  furnace  is  provided  internally  at  its  npper  portion 
«rith  an  air  chamber,  and,  at  its  lower  portion,  with  a 
water  jacket.  Beneath  the  latter,  a  second  chamber 
oi  anniilar  shape  is  airanged  so  as  to  communicate  with 
'the  air  chamber.  Jleans  are  provided  immediately  above 
jthe  hearth  for  the  introduction  of  a  reducing  gas,  and,  by 
:he  discharge  of  an  injector  into  a  condenser  connected 
iffith  the  top  of  the  furnace,  for  the  creation  of  a  suction 
libove  the  charge.  The  hearth  is  supported  on  a  carriage 
j»nd  can  be  raised  or  lowered  at  will. — C.  A.  W. 

Vrucible  /urnace  ;   Gas  generating .     E.  H.  Sclnvartz, 

I  Assignor  to  Kroeschell  Bros.  Co.,  Cliicago,  111.  U.S. 
I  Pat,  910,091.  Jan.  19,  1909. 

I?HE  combustion  chamber  is  surrounded  by  a  supple- 
oental  chamber,  tuyeres  being  arranged  so  as  to  commu- 
Jcate  between  the  two.  Means  are  provided  for 
itroducing  fluid  tangentially  into  the  supplemental 
essel  and  also  for  removing  any  accumulated  liquid 
I'om  the  latter  without  the  admission  of  air  or  escape 
jf  fluid,— C.  A.  W. 

■'itanijerous  iron  ores  ;    Treatment  of  .     A.  Sinding- 

;  Larsen,  Christiania.     Eng.  Pat.   27.282,  Dec.   10,   1907. 
Under  Int.  Conv.,  Dec.  13.  1906. 

BE  Fr.  Pat.  384,882  of  1907  ;  this  J.,  1908,  509.— T.  F.  B. 

luminium  ;    Manufacture  of  .     H.  Herrenschmidt, 

Paris.     Eng.  Pat.  433,  Jan,  7,  1908.     Under  Int.  Conv,, 
'Jan.  10.  1907. 

;e  Fr.  Pat.  383,5.54  of  1907  ;  this  J.,  1908,  344.— T.  F.  B. 

Ider  for  aluminium  and  its  alloys,  and  its  application. 

F.  M.  Jlrazsek.     Fr.  Pat.  394,115,  Sept.  11,  1908. 
E  Eng.  Pat.  13,689  of  1907  ;   this  J.,  1908,  1068.— T.F.B, 

'ds :   Art  of  producing  alloyed  .     J.   Churchward, 

Mount  Vernon,    U.S.A.     Eng.    Pat.    12,383,    June    9, 
1908.     Under  Int.  Conv..  Sept.   18,   1907. 

E  U.S.  Pat.  884,009  of  1908  ;  this  J.,  1908, 451.— T.  F.  B. 

iHoys.    J.  Churchward.     Fr.  Pat.  394,239,  Sept.  12, 
1908. 

L.S.  Pat.  868,327  of  1907 ;  this  J.,  1907, 1202.— T.  F.  B, 
■  nerah  ;  Apparatus  for  washing  or  extracting  — ■ — . 
;!.  Frevgang,  Hamburg,  Germany,  U,S.  Pat.  910,279, 
Jan.  19,  1909. 

f:  Eng.  Pat.  13,901  of  1907  ;  this  J.,  1908,  408.— T.  F.  B, 


Metals  ;    Process  of  depositing upon  and  in  comhin- 

ation  with  metals  or  metal  articles.  F.  W.  Gauntlett, 
Assignor  to  the  Sherardizing  Synd.,  Ltd.,  London. 
U.S.  Pat.  910,369,  Jan.  19,  1909. 

See  Eng.  Pat.  9959  of  1906  ;  this  J.,  1907,  765.— T.  F.  B. 

Oxides ;     Process    for    the    reduction    of    refractory , 

K,  A.  Kiihne,  Assignor  to  Titan-Ges.  m.  b.  H.,  Dresden. 
Germany.     U.S.  Pat.  910,394,  Jan.  19,  1909. 

See  Addition  to  Fr.  Pat.  364,329  of  1906  ;   this  J..  1907. 
1145.— T.  F.  B. 

Nickel  from  silicious  ores  ;    Process  for  extracting . 

A.  Chalas.     Fr.  Pat.  393,991,  Sept.  5,  1908.     Under  Int. 

Conv.,   Sept.   6,   1907. 
See  U.S.  Pat.  887,735  of  1908  ;  this  J.,  1908,  631.— T.  F.  B. 

Melalhtrgical  furnace.     W.  F.  C.  M.  McCarty.     Fr.  Pat. 
394,292,  Sept.  15,  1908. 

See  U.S.  Pat.  901,363  o£  1908 ;  this  J.,  1908, 11 16.— T.  F.  B. 

Separating    solids    from    a    liquid.      Eng.     Pat.     26.821. 
See  I. 

Metal  salts.     U.S.   Pat.   910,982.     See  VII. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

Sewage     purification     by    electrolytic    chlorine.      Rideal. 
See  XVXIIB. 

Patents. 

[Electrical]  Air  propelling  and  ozonising  apparatus.     J.  R, 
Craig,  jun.,  London.     Eng.  Pat.  585,  Jan,  10,  1908. 

The  spindle  of  an  electric  fan  is  connected  with  a  high 
.  or  low  tension  magneto-apparatus,  or  the  fan  motor  may 
be  provided  with  windings  after  the  manner  of  a  rotary 
converter  ;  in  either  case  the  induced  low  tension  current 
is  transformed  by  a  suitable  induction  coil.  The  secondary 
of  the  latter  is  connected  to  one  or  more  open  electrodes, 
consisting  of  radial  spring  wires  mounted  on  the  fan 
spindle  on  each  side  of  a  disc  of  mica,  and  located  between 
the  fan  blades  and  the  motor, — B.  N. 

Furnaces ;     Electric    .     A.    H.    Imbert.     Eng.    Pat. 

17,281,  Aug,  17,  1908, 


b 


1^ ti 


The  furnace  comprises  a  cylindrical  drum,  a,  closed  at 
the  ends  by  plates,  b,  provided  with  circular  openings,  c. 
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and  lined  with  refractory  material,  d,  the  whole  being 
rovolvtxl  l>y  wheels,  c,  oiierating  in  tracks,  a'.  The 
centnil  portions,  g,  of  the  ends,  consist  of  refractory 
material,  forming  stationary  hubs  through  which  the 
electrodes  ))ass,  the  hubs  being  provicled  with  embedded 
pipes,  A,  for  the  circuhition  of  a  cooling  tluid.  The  hubs,  g, 
are  slightly  smaller  in  diameter  than  the  orifices,  e,  and 
the  gases  esca|>e  from  the  furnace  through  the  annular 
spaces.  /,  an  annular  box,  m,  covering  each  space 
and  serving  to  collect  and  direct  the  gases  into 
the  i)ii)es.  ii.  Kach  end  wall  of  the  rotatable  ])art 
is  provided  with  two  or  n>oro  apertures,  >i.  the 
charging  openings  on  one  side  being  arranged  directly 
opposite  to  those  on  the  other,  which  serve  as  discharging 
apertures.  Openings,  r,  for  observing  the  position  of 
the  arc,  are  arrange<l  in  the  middle  portion  of  the  drum, 
and  the  length  and  diameter  of  the  latter  are  so  pro- 
portioned that  the  material  will  be  directly  under  the 
arc  during  the  treatment. — B.  N. 

Furnaces  ;■   Electric .     The  British  Thomson-Houston 

Co.,  Ltd.,  I.ondon.  From  the  General  Electric  Co., 
Schenectady,  \.Y.  Eng.  Pat.  23.071,  Oct.  29,  1908. 
A  TCBE  of  fused  alumina  is  wound  with  a  spiral  ribbon 
of  a  refractory  metal,  such  as  platinum,  acting  as  the 
heating  conductor,  a  packing  of  alumina  in  an  earthenware 
tube  surrounding  the  heating  conductor  and  alumina 
tube,  and  tliis  in  turn  being  surrounded  by  a  ]iacking  of 
asbestos  fibre  in  an  earthenware  pot.  For  the  production 
of  lamp  filaments  of  tungsten,  the  alumina  tube  is  placed 
in  a  vertical  position,  and  one  end  is  connected  to  a 
water-cooled  iron  tube  serring  as  a  cooling  chamber, 
hydrogen  gas  being  passed  through  the  alumina  tube 
and  cooling  chamber.  For  general  use,  or  for  dental 
work,  a  similar  form  of  furnace  is  described,  with  a  muffle- 
shaped  tube  of  alumina. — B.  N. 

BaUeriea :      Reversible    galvanic    .     H.    C.     Hubbell, 

East  Orange,  X.J.,  and  H.  W.  Fuller,  New  York.     Eng. 
Tat.  17,331,  Aug.  18,  1908. 

The  active  material  of  the  positive  plate  consists  of  a 
mixture  of  60  per  cent,  of  nickel  hydroxide  and  40  per 
cent,  of  silver  oxide,  compressed  into  a  block  on  each 
side  of  a  perforated  su]iporting  plate,  and  secured  in 
position  by  envelopes  of  "  asbestos  filter  i)apers,"  covered 
by  wire  cloth  pockets,  the  edges  of  the  latter  being  fastened 
by  metal  binding  strips.  Tlio  negative  plate  consists  of 
dry-pressed  tablets  of  cadmium  oxide  and  nickel  hydroxide, 
similarly  mounted.  Sodium  or  potassium  hydroxide  is 
used  as  the  electrolyte. — B.  \. 

Acetates  and  in  particular  acetate  of  soda  J   Electrochemical 

process  for  the  manti/actiire  of .     C.  H.  Jacob,  Lvon, 

France.     Eng.  Pat.  726,  Jan.  11,  1908. 

See  Fr.  Pat.  383,595  of  1907  ;  this  J.,  1908,  341.— T.  F.  B. 

Electrical  discharge  r   Production  of  .     W.  E.  Evans, 

London.     From    Elektrochcmische    Werke,    Bittcrfeld, 
Germany.     Eng.  Pat.  8425,  April  15,  1908. 

See  Ft.  Pat.  389,112  of  1908  ;  this  J.,  1908,  986.— T.  F.  B. 

Electrical  furnaces.     J.  Bouneau,  Paris.     Eng.  Pat.  8904, 
April  23,   1908.     Vnder  Int.  Con  v.,  April  24,   1907. 

See  Fr.  Pat.  377,1 19  of  1907 ;  this  J.,  1907, 1055.— T.  F.  B. 

Refractory   conductors.     Eng.    Pat.    17,618.     See   II. 

Indiarubber.     Eng.    Pat.    21,441.     See    XIIIC. 

(B).— ELECTRO-MET.^LLUKGY. 

Electric  steel  furnaces  ;   Characteristics  of in  relation 

to  deoxidation  and  desulphurisation.  H.  Amberg. 
Stahl  u.  Eisen,  1908,  29.  176—178. 
The  removal  of  sulphur  in  the  various  ly|K>s  of  electric 
furnace  is  explainable  by  reference  to  already  as<crtained 
facts.  The  main  characteristic  of  the  electric  furnace 
is  its  very  high  temperature  ;  and  the  mechanical  and 
chemical    results  of   this  enter  into   the  question.     The 


highest  temperature  is  obtained  in  the  H^roult  furnace, 
just   under  the  electrodes  :     this  local   high   tomperaturo 
is  transmitted   through   the   slag   to  the   metal,  and  the 
local  differences  of  teni]M^rature    are    sufficient  to  set  up 
considerable     convection     currents.     In      the     Stassano 
furnace  the  centre  is,  for  a  similar  reason,  hotter  thjin  the 
sides,  but  the  differences  seem  not  to  be  enoufih  to  effect 
mixture  of  the  contents,  as  the  bath  is  rotated  at  intervals 
round   an    inclined   axis.     In   the   induction   furnace  the 
temjwrature    all    through   a    vertical    section    is   apiioxi. 
mntely  the  same  ;    motion,  and  hence  mixture.  i>obi  ,meil 
by  alteration  from  place  to  place  of  the  se<'tion  of  the  b.ith, 
and    (in    the    Rochling-Kodenhauser   furnace)    by    means 
of  secondary  electrodes.     There  is  also  in  the  induction 
furnace   an   electrodynamic    rotation   of   the   contents  of 
the    bath.     The    temiH'raturo   is  nowheie   so   high  as  in 
the  hottest  parts  of  the  H6roult  furnace,  and  the  metal 
is   hotter   than    the    .slag.     The   chemical    results   of   the 
high  tem])erature  in  electric  furnaces  are,  first,  the  direct 
increase    of    reaction-speed,    and     second,    the     higher 
fluidity    of    metal    and    slag,    facilitating    interchange   of 
constituents    and    hence  reaction,  both    in    each    il    •) 
geneous)  and   between  the  two  (heterogeneous).      II     i 
geneous  reaction  in  the  slag  will  occur  much  more  •■• 
in   the    Heroult    than    in    the   induction    furnace, 
temperature  is  so  much  higher;   and  those  helero^' 
reactions  will  occur  most  rcadily  in  the  induction  fii 
by  which  heat  is  carried  to  the  slag.     Hence  the  •;■  -u 
phurisation   by   calcium  carbide,   added   or  generated  in 
the    Hdroult    furnace,    is    not    practicable    at    the    lower 
temperature  of  the  induction  furnace  ;    but  the  ix'ai  tion 
is  effected  by  forrosilieon,  for  both  the  high  temix-r^iturr 
generated   by  the  oxidation  of  the  ferrosilicon.  am'   tli- 
silica  produced,  render  the  slag  more  fluid  and  i:i' 
reaction.     The  removal  of  .sulphur,   whether  by  >    i     i: 
carbide    or    by    ferrosilicon.    depends    ultimately    on    Hi- 
formation   of  calcium   sulphide,   and   is   facilitated    by 
reducing  atmosphere  (in  which  n-spect  the  Heroult  fm  ;  i 
has  the  advantage  over  the  induction  furnace)  :    il      j 
the   segregation    of    manganous   sulphide   at    the   ^i.l.l. 
of  the  metal  bath  perhaps  i)la\s  a  subsidiary  ])art.    Th. 
formation  of  silicon  suljihide,  suggested  by  Osiiim,  shouli 
not  be  left  out  of  consideration,  either  ;   in  an  experimen 
of  the  author's  on   the   beha\nour  of    ferrous    sulpUiii. 
and   silica   in   the  electric   are,   a  quantity   of  sihca  wa 
evolved   far   too   great   to    be   accounted    for    by   simple 
volatilisation,    and    in    all    probability    .silicon    sulphid 
was   here    formed,    volatilised,    and    burnt    to    silica   an- 
sulphur  dioxide.     (See  also  this  ,1.,    I  (His.  OiM.   T.".T,  SH 
1071.)— J.  T.  D. 

Copper  sulphate  ;■     Elcctroli/ais  of  solution/!  nf .     I 

Foerster.     Z.  Elektrochem,  1909,  16,  73—76. 

The  author  replies  to  Mever's  criticisms  of  his  wor 
and  theories  (this  J.,  1908.  863).  He  considers  that  th 
formation  of  cuprous  sulphate  at  the  cathode  is  du 
to  the  action  of  the  current,  acconling  to  the  reactioi 
Cu"  -f  0  -*■  Cu',  which  takes  place  more  roadil 
than  docs  the  dei'osition  of  metallic  copper  until  tk 
equilibrium  indicated  by  the  equation.  2  Cu'  ; 
Cu"-hCu,  is  reached,  i.f.,  until  the  solution  is  satuntt 
with  cuprous  sulphate  at  the  tem|)erature  of  the  exyn 
ment.  The  fact  that  the  amoimt  of  cuprous  oxit 
deposited  by  the  current  at  low  potentials  is  much  Is 
than  the  theoretical  is  due  to  the  hydrolytic  dissooUtir 
of  cuprous  sulphate  into  cu]>rous  oxide  and  sulphni 
acid,  and  to  the  reverse  reaction,  according  to  whi' 
cuprous  oxide  cannot  be  separated  from  the  soltiti' 
as  soon  as  the  latter  has  attained  a  certain  degree  i 
acidity. — A.  G.  L. 

Patents. 

Copper  r      Elcctrolytictil    refining    of .     .1.     .Awalc 

St.  Petersburg.     Eng.    Pat.   26,829,  Dec.  4.  1907. 

CRunE  copper  is  used  as  the  anode,  the  elcctrol; 
coneistinK  of  a  neutral  or  alkaline  solution  of  a  cupn 
salt,  protected  from  the  air  by  a  layer  of  oil.  The  cnpn 
salt  may  be  produced  by  electrolysis,  or  by  the  pioric 
action  of  metallic  copper  upon  a  cupric  compound,— B. 
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Detinned   material ';     Apparatus   for    washing    after 

or  before  elect rolijsis.  The  London  Electron  Works 
Co.,  Ltd.,  and  E.  Kardos,  London.  Eng.  Pat.  17,113, 
Aug.  14,  1908. 
A  BIXG  or  carrier,  provided  with  a  toothed  wheel,  is 
mounted  upon  ball  bearings  on  the  washing  tank,  so 
that,  by  means  of  a  pinion,  the  ring  may  be  made  to 
rotate  alternately  to  the  right  and  left.  The  perforated 
rectangular  cage,  containing  the  material,  is  lowered 
into  the  tank,  and  by  means  of  a  bar  attached  to  the 
cace  which  engages  mth  stops  on  the  ring,  the  rotation 
of  the  latter  may  be  imparted  to  the  cage.  The  liquid 
from  the  washing  tank  passes  into  a  settling  tank,  of 
suiBcient  area  to  allow  of  the  separation  of  any  sus- 
pended solids.  The  cleared  liquid  flows  over  a  partition 
or  bay  into  a  receiver,  from  which  it  is  pumped  up  again 
into  the  washing  tank. — B.  X. 

Sleel ;   Refining in.  electric  furnaces.     Bismarckhiitte, 

Upper  Silesia.     Eng.  Pat.  6029,  March  18,  1908.     Under 
Int.  Conv.,  Sept.  16,  1907. 

See  Fr.  Pat.  386,786  of  190S  ;  this  J.,  1908,  814.— T.  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

OliKe  oils  giving  Bandouin's  reaction  ;■    Tests  of  the  purity 

of .     A.  Zega  and  K.  X.  Todorovic.     Chem.-Zcit., 

1909,  33,  1U3. 
A  iiETHOD  was  foimd  by  the  authors  based  on  the 
behaviour  of  the  Jiydrochloric  acid  solution  of  the  red 
colouring  matter  described  in  this  J.,  1894,  69,  on  dilution 
with  water.  The  oil  vmder  examination  was  examined  by 
Villavecchia  and  de  Fabris'  well-known  method  of  applying 
the  Baudouin  test.  The  mixture  was  shaken  in  a  small 
separating  funnel,  and  5  c.c.  of  the  hydrochloric  acid 
layer  ivithdrawn,  diluted  with  water  to  25  c.c.  in  a  gradu- 
ated cylinder,  which  was  then  shaken  and  allowed  to  stand. 
In  the  case  of  these  pure  olive  oils,  the  colour  disappeared 
■within  5  to  8  minutes,  whereas  in  the  case  of  an  oil  con- 
taining 3  per  cent,  of  sesame  oil,  it  persisted  for  30  minutes. 

— C.  A.  M. 

Carbon   IctraelUoride';,     Use    of in    the    guantitaiive 

determination  of  fat.    0.  Rammstedt.    Chem.-Zeit.,  1909, 
33,  93—94. 

J  The  author's  experiments,  described  in  detail,  show  that 
'  in  the  extraction  of  seeds  a  higher  extract  is  obtained  by 
'  the  use   of  carbon   tetrachloride   than   with   ether.     For 
;  example,  a  sample  of  linseed  meal  yielded  9-39  per  cent. 
'  of  extract  to  ether  in  5  hours,  as  compared  with  10-62  [ler 
cent,  in  2 J  hours,  and  11-3.5  per  cent,  in  3i  hours  to  carbon 
I  tetrachloride.     This   is   attributed    to    the    extraction    of 
'  more  non-fatty  substances  by  the  latter  solvent,  and  since 
it  is  also  more  difficult  to  expel  carbon  tetrachloride  than 
I  ether  from  the  extracted   residue,   the  author  considers 
S  that  carbon  tetrachloride  should  not  be  used  as  an  extrac- 
tion-solvent in  analytical  work. — C.  A.  M. 

j  Chinese  vegetable  tallow.  Ch.  of  Comm.  J.,  Feb.,  1909.  [T.R.] 
DtjRiso  recent  years  the  imports  of  Chinese  vegetable 
tallow  to  Europe,  from  China,  have  very  largely  in- 
creased, as  is  indicated  by  the  figures  in  the  following 
table  of  the  exports  from  China  to  the  United  Kingdom, 

Exports  of  vegetable 


Patents. 

Soap ;    Apparatus  for   making .     A.   H.   Pritchard, 

Toronto.  U.S.  Pat.  910,083,  Jan.  19,  1909. 
The  apparatus  consists  of  an  oblong  vessel  with  rounded 
ends,  in  which  two  annular  heating  devices  {"'  headers  ") 
are  moimted,  side  by  side,  a  certain  distance  above  the 
bottom.  Connections  are  provided  for  supplying  steam 
to  the  ■"  headers,"  and  steam  heating  pipes  extend  upwards 
from  the  "  headers  "  .so  as  to  form  vertical  passages  for  the 
soap  material.  Between  the  "  headers,"  at  the  bottom 
of  the  vessel,  are  agitators  composed  of  a  series  of  longi- 
tudinal parallel  slats,  connected  together  at  an  angle  to 
the  horizontal,  and  capable  of  being  moved  to  and  from 
the  sides  of  the  vessel,  so  as  to  convey  soap  material 
towards  the  vertical  passages.  A  shaft  is  mounted 
centrally  in  each  vertical  passage  and  carries,  at  the 
bottom,  a  rotary  scraper  ;  and  above  this,  a  lifting  screw 
for  the  purpose  of  raising  soap  material  through  the 
pas.sages. — \.  S. 

Glycerin  ;•    Process  of  distilling .     F.  J.  Wood,  X'ew 

York,  Assignor  to  Marx  and  Rawolle,  Xew  Y^ork.  U.S. 
Pat.  910,440,  Jan.  19,  1909. 
Iv  the  process  claimed,  part  of  tlie  steam  from  which  the 
glycerin  vapours  of  a  previous  distillation  have  been  con- 
densed, is  returned  to  the  still,  whilst  the  remainder  is 
condensed,  and  .subsequently  evaporated  by  means  of  the 
heat  given  off  by  the  glycerin  in  its  condensation. 
Live  steam  is  also  introduced  into  the  circuit  between  the 
still  and  the  glycerin  eonden.ser. — C.  A.  M. 

Falty  matters  ;    Apparatus  for  extracting on  a  large 

scale  b?/  means  of  carbon  tetrachloride.  P.  Bernard.  Fr. 
Pat.  394,314.  Xov.  22,  1907. 

See  Eng.  Pat.  28,364  of  1907  ;  this  J.,  1908,  .578.- T.  F.  B. 

XIII.— PIGMENTS,     PAINTS;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(.4.)— PIGMEXTS,  PAIXTS. 

Oil  paintings  ';    Formation  of  cracks  in .     E.  Tauber. 

Chem.-Zeit.,  1909,  33,  85—86,  94—95. 
In  the  author's  comparative  experiments  to  determine 
the  influence  of  different  pigments  upon  the  cracking  of 
paintings,  42  oil  colours  were  tried.  Successive  layers  of 
these  were  painted  upon  the  ordinary  prepared  canvas  at 
similar  irregular  intervals,  the  third  and  last  being  given 
six  months  after  the  first.  The  formation  of  cracks  varied 
considerably,  even  whsn  the  pigments  were  used  in  one 
and  the  same  medium,  the  so-called  "'  q>iick-driers  " 
being  superior  in  this  respect  to  the  slowly  drying  pigments. 
The  nature  of  the  surface  of  the  half-dry  layer  { i.e.,  whether 
bright  or  dull)  had  no  influence  upon  the  results.  The 
most  pronounced  and  most  numerous  cracks  were  formed 
in  pigments  laid  upon  a  grounding  of  red-lead,  and  the 
nature  of  the  surface  (whether  glass,  iron,  aluminium,  or 
sized  paper)  had  no  influence  upon  the  cracking.  Only 
very  absorbent  surfaces,  such  as  are  unsuitable  for  oil 
painting,  diminished  this  tendency.  Zinc  white,  white 
lead,  and  the  two  cobalt  greens  used  as  ground  pigments 
formed  layers  particularly  liable  to  crack.  Zinc  white 
also  proved  dangerous  as  a  surface  pigment,  though  the 
other  three  were  innocuous.  Surface  coats  of  red  lead  never 
cracked,  but  cracks  frequently  appeared  with  the  following 
pigments  : — Chrome  yellow,  the  two  cobalt  blues,  alizarin 

tallow  from  China. 


1905. 


1906. 


Country  to  wluch  exported. 


Quantity. 


■V^alae. 


Quantity. 


Value. 


Quantity. 


Value. 


"United  Kingdom 

France 

,  Italy 


lb. 
983,600 
1,847,200 
3,667,200 


£ 
22,609 
42,480 
83,127 


lb. 
2,828,130 
2,781,600 
4,651,065 


£                    lb.  I  £ 

63,906  8,202,665  218,403 

62,865  5,322,930  142.462 

104,901  3,579,200  95,482 


France,  and  Italy,  taken  from  the  returns  of  the  Chinese 
Imperial  Maritime  Customs.  Xine-tenths  of  the  exports 
')f  vegetable  tallow  from  China  come  from  Hankow. 


orange,  carmine,  light  ochre  (raw  and  burnt),  blue-green 
oxide,  green  earth,  Xaples  yellow,  and  dark  cadmium 
yellow.     In   practice   the   ground   coating   ought   to    be 
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allowed  to  dry  thoionsUly  hcforc  the  next  coftting  is  applied 
in  a  thill  hiyer.  The  adilitioii  of  various  rc.<iu.-i  to  the 
drying  oil  hail  no  clli-it  in  pre\ iiiting  cracks,  but  solutions 
of  resins,  siuh  us  Zanzibar  copal  and  gum  dammar 
reain,  in  tur|)eutino  oil,  mi.xcd  with  the  pigments  without 
oil,  gave  layers  which  showed  no  signs  of  cracking  after  a 
year.  It  is  suggested  that  a  mixture  of  a  solution  of  a 
resin  in  turpentine  oil  with  yolk  of  egg  might  form  a 
.sufficiently  ehistic  miilium  which  would  closely  rc-eniblu 
the  drying  oils  in  optical  proiierties  and  would  prevent  the 
formation  of  cracks.  .\n  addition  of  egg-yolk  to  poppy 
oil,  however,  did  not  prevent  the  injurious  influence  of  the 
latter.  In  special  experiments  with  ditlerent  oils  it  was 
found  that  poppy  oil  had  the  greatest  etiect  in  promoting 
the  formation  of  crack.s,  then  nut  oil.  and  then  linseed  oil. 
Of  400  surfaces  coated  with  poppy  oil  colours.  S3  showed 
cracks,  whilst  65  of  the  same  number  of  surfaces  coated 
with  nut-oil  colours  cracked,  but  only  five  of  those  of  the 
linseed  oil  experiments.  The  pigments  in  these  experi- 
ments wore  red  load  and  zinc  white.  It  would  seem  advis- 
able, therefore,  to  discontinue  the  use  of  poppy  oil  in 
favour  of  linseed  oil.  wharever  ]>racticable.  If  the  for- 
mation of  cracks  is  due  to  the  oxidation  ])roccss  being 
accompanied  by  a  movement  of  the  lower  layer  of  pumt, 
one  would  anticipate  a  simult-aueous  cracking  of  the  lower 
layer,  but  in  the  author's  experiments  this  was  never 
found  to  be  the  cas;?.  the  lower  layer  being  always  intact. 
A  more  likely  explanation  is  that  by  the  interaction  of 
certain  pigments  under  suitable  conditions,  electrical 
currents  are  produced,  which  cause  a  state  of  tension  in 
the  still  n\oi9t  surface  layer.  This  is  supported  by  the 
fact  that  in  many  cases  disruption  occurs  while  the  upper 
coating  is  still  soft  and  "  tacky."  The  probability  of  the 
influence  of  electric  currents  on  the  drying  process  is 
shown  by  the  fact  that  coats  of  the  same  paint  spread 
in  layers  of  equal  thickness  upon  different  non-absorp- 
tive surfaces  require  very  different  lengths  of  time  to 
dry  under  parallel  conditions.  Thus  zinc  white  in  poppy 
oil  spread  in  a  moderately  thick  layer  on  copper  dried  in 
!)  days,  on  lead  in  18  days,  on  X'Of'^'^l'*'"  'i  ^  months, 
and  on  zinc  in  a  year.  Taking  porcelain  as  a  neutral 
ground  it  would  seem  that  copper  has  an  accelerating 
and  zinc  a  retarding  influence  on  the  drv  ing  of  zinc  white 
paint.— C.  A.  M. 

Patent. 
Cdouriny  maltcr  nuilubU  for   iinc  as  a  itigmciit  or  lake  '; 

Manu/actiire  and  proil'iciion  of  a .     J.  Y.  Johnson, 

London.  Fiom  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshnfen  on  Rhine.  Germanv.  Fjig.  Pat.  28.714, 
Dec.  9,  lUOS. 
By  treating  3-chloro-6-nitraniline  with  formaldehyde,  a 
greenish-yellow  colouring  nuUtcr  can  bo  obtained  which 
is  suitable  for  use  as  a  jiigmeut,  or  lake.  Example  : — 
345  parts  of  a  10  per  cent,  p.iste  of  3-chloro-l>-nitraniline 
and  30  parts  of  a  30  per  cent,  solution  of  formaldehyde 
are  heated  together,  in  a  closed  vessel,  at  a  temperature 
of  70^^80' C,  and  with  stirring,  until  no  diazotisable 
base  remains.  The  mixture  is  then  allowed  to  cool 
and  the  product   is   fdtcred  off  and   washed. — P.  F.  C. 


(B.)— RESIXS,   VARNISHES. 

Patents. 

Varnishing,  impregnating,  and  insulaJiiig  materials  ;  Xew 
bodies  apjjieable  as and  process  for  their  manu- 
facture. (;.  G.  Diesser.  Fr.  Pat.  303,948.  .Julv  20.  1908. 
Under  Int.  Conv.,  April  24.  1908. 

The  bodies  are  prepared  bv  heating  fatty  or  resin  acids 
or  their  compounds,  or  substances  containing  the  fatty 
or  resin  acids  or  compounds,  with  carbohydrates  such  as 
starch  or  cellulose  (o.\ycellulosc.  hydnicelhdose),  or  with 
amino-acids  or  their  compounds,  or  substances  containing 
these  acids  or  comjwunds.  or  with  mixtures  of  these 
materials.  The  heating  may  be  carried  on  :  (a),  with 
or  without  pressure  :  (6),  in  an  inert  atmosphere  ; 
(c),  with  escape  of  volatile  products  of  decom|)osition  ; 
(d),  at  temperatures  exceeding  that  at  which  the  reacting 
substances  decompose. — L.  E. 


I   ShtUac    preparaiiotui :       Manufactvre   of   durable . 

F.  Uaum.     Ger.  Pat.  206.144.  May  22,  1907. 

The  moist  shellac  obtained  by  precipitation  with  acid 
from  alkaline  solution,  is  converted  into  a  viscous  solution 
by  means  of  the  smallest  possible  quantity  of  an  indifferent 
solvent  or  of  borax  solutiou.  and  the  solution  is  evapo- 
rated. For  instance,  UXl  kilos,  of  the  moist  shellac  are 
dissolved  by  means  of  30  kilos,  of  borax  and  30  Idles, 
of  water.  The  solution  is  then  heated  until  a  portion  is 
found  to  set  in  a  few  minutes  to  a  haixl  transparent 
product  when  placed  on  a  glass  plate. — A.  S. 

Copals';     Treatment  of  hard  and  semi-liard and  the 

preparation  of  varnishes.  H.  Terrisse,  Geneva.  Eng. 
Pat.  23.039,  Oct.  29,  1908.  Under  Int.  Conv.,  Oct.  29, 
1907. 

See  U.S.  Pat.  883,842  of  1908  :  this  J..  1908, 457.— T.  F.  B. 

Pine  oil,  pine-lar  oil,  and  wood-tar  oil ;  Process  of  purifying 

.     ().    P.    I'elhiitz,    IX'Imenhorst.    Germanv.     U.S. 

Pat.  910,140,  Jan.  19,  1909. 

See  Ger.  Pat.  204,391  ;  this  J.,  1909,  151.— C.  A.  M. 

Turpentine  oil  substitute  :     Process  for  preparing  a  . 

O.  P.  Pellnitz.  Fr.  Pat.  394.467.  Sept.  19,  1908. 
Under  Int.  Conv..  Sept.  21,  1907. 

See  Ger.  Pat.  202,254  of  1907  ;  thisj.,1908,  1212.— T.F.B. 

(O— INDIA-RUBBER.    &c. 

Rubber  ;     Manihot from   German   E.  African    plan- 

talions.  W.  .Schellmann.  Der  Pllanzer,  1908.  [3]; 
Gummi-Zeit..  1909,  23,  561. 

The  author  has  examined  a  large  number  of  samples  of 
rubber  obtained  from  Manihot  trees  (1).  of  different  ages,^ 
and  (2),  grown  in  different  localities,  with  the  object  of 
ascertaining  whether  there  is  any  eorresi)onding  difference- 
to  be  traced  in  the  composition  of  the  raw  rubber.  The 
results  obtained  show  that  any  differences  arc  only  small, 
and  consist  mainly  of  a  slight  decrease  in  the  amount  of 
re.sin  in  the  rubber  from  the  older  trees. 
I  In  the  results  yielded  by  rubbers  obtained  from  trees, 
j  of  approximately  the  same  age.  grown  in  different  districts,, 
the  differences  are  much  of  the  same  order,  the  resin- 
content  varying  from  as  low  a  value  as  5-56  per  cent, 
to  11 -73  per  cent,  in  the  case  of   two  3  vear  old  trees. 

— E.  \V.  1-. 

Patents. 

Rubber;  Treatment  or  preparation  of .     F.R.Durham, 

London.     Eng.  Pat.  5868,  March  16,  1908. 

Ik  order  to  dispense  with  the  usual  vacuum  drying 
apparatus,  the  rubber,  after  coagulation,  is  passed  between 
macerating  rollers  and  then  through  a  "  creeping " 
machine  and  a  sheeting  machine  having  rollers  heated 
to  100^  to  120°  F..  by  wliich  means  the  runber  is  softened 
and  the  water  sufficiently  removed  to  ]iermit  the  sheet* 
to  be  made  into  blocks.  Provision- is  also  made  for 
heating  the  macerating  rollers. — R.  L. 

Indiarubbcr  ;    Treatment  of .     T.  Cockerill.  Colombo,. 

Ccvlon.  Eng.  Pat.  21.441,  Oct.  10,  1908.  Under  Int. 
Conv.,  Oct.  12.  1907. 

The  caoutchouc  is  .lepanited  from  the  latex  by  means 
of  an  electric  curr^'nt.  whilst  on  or  in  contact  with  » 
travelling  anotle.  In  a  special  form  of  apparatus  claimed 
for  this  pur|>o8e.  the  anode  consists  of  an  endless  travelling 

1  belt,  the  up[ier  surface  of  which  is  made  electrically  active 
by  contact  with  a  bri.sh  connected  with  the  ]>o8itive 
pole  of    a   dynamo,  &c.     Above   this,   at  a  distance  of. 

I  say.  J  to  i  inch,  is  lixed  the  cathode,  which  is  connected 
with  the  negative  )>olo  of  the  dynamo.  The  latex  fall* 
from   a   trough   through   a   filter,   and   is  deliven<<l   in  a 

I    regulated   quantity   on    to   the   surface  of   the   travelling 

,  anode,  which  is  provided  with  raised  i)ortions  at  the 
edges  so  as  to  form  a  sort  of  trough.     The   licit  travels 

I  forward  very  slowly,  and  tuider  the  action  of  the  current 
becomes  coated  with  a  sheet  of  caoutchouc.     At  a  certain 
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point  this  is  removed  by  means  of  scrapers  and  guided  by 
means  of  rollers  into  a  washing  tank  of  hot  water,  where 
it  is  strubbed  with  revolving  brushes  or  the  like.  Thence 
it  is  conveyed  between  rollers  internally  heated,  and,  if 
necessary,  dried  by  other  means  before  being  delivered 
on  to  a  table  where  it  is  cut  into  smaller  sheets.  The 
spent  latex  falls  into  a  tank  below  the  travelling  belt, 
and,  if  it  still  contains  caoutchouc,  is  again  treated  in 
the  same  way.  Advantages  claimed  for  this  process  are 
speed  and  the  production  of  a  purer  rubber,  which  keeps 
well,  retains  its  elasticity,  and  shows  no  signs  of  stickiness 
after  a  long  time. — C.  A.  M. 

CaoulcTwuc  ;    Method  of  Tnanufacluring  solutions  of . 

E.  Fischer,  Schoneberg,  Assignor  to  Siemens  urid  Halske 
A.-G.,  Berlin.     U.S.  Pat.  910,520,  Jan.  26,  1909. 

See  Eng.  Pat.  1254  of  1908  ;  this  J.,  1908,  580.— T.  F.  B. 


XIV.— TANNING,  LEATHER,   GLUE,   SIZE. 

Oambiir  ,•    A  new  sort  of .     J.  Paessler.     Collegium, 

1909,  16—20,  21—22.  ' 

A  rACiOEY  in  ludragiri  (Sumatra)  is  now  making  a 
new  form  of  gambler,  imder  similar  conditions  to  those 
in  vogue  for  the  manufacture  of  tanning  extracts,  viz., 
by  extraction  of  the  twigs  and  leaves  of  the  gambler 
shrub  with  water,  and  concentration  of  the  extract  by 
evaporation  in  vacuum  pans.  By  this  method  a  much 
better  product  is  obtained  than  by  the  crude  method 
in  use  for  the  manufacture  of  ordinar}"  cube  and  block 
gambior.  Experiments  with  this  new  form  ("  Indragiri 
gambler  ")  show  it  to  contain  about  .3  per  cent,  more 
tannin  than  block  gambler  and  much  less  water  and 
insoluble  matter.  The  extract  dissolves  almost  clear, 
and  yields  a  good  leather,  much  superior  in  colour  to  that 
obtained  by  the  uso  of  ordinary  gambler.  Liquors  of 
8.  20,  40,  and  60  grms.  of  gambler  per  250  c.c,  yielded 
on  analysis  almost^identical  relative  percentages  of  tannin 
and  non-tannins,  showing  that  the  material  contains 
no  difficultly  soluble  tannin,  and  therefore  in  practice 
no  waste  will  occur  by  the  use  of  strong  liquors. — H.  Bk. 

Willow   bark ;      Valiiaiion    of by    Von    Schroeder's 

hydrometer    method.     W.    Appelius    and    F.     Merkel. 
Collegium,  1909,  22—24. 

Willow  bark  is  an  excellent  tanning  material  and  is 
used  extensively  in  the  Russian  leather  industry,  both  for 

'  the  manufacture  of  light  and  heavy  leather.  With  a 
view  to  obtaining  a  quick  method  for  the  valuation  of  the 

,  bark,  experiments  have  been  made  with  Von  Schroeder's 
hydrometer  method.  The  method  gives  very  similar 
results  for   tannin   to   those   obtained    by   analysis,   and 

!    is  an  admirable  check  for  the   buyer  who  cannot  have 

(  every  parcel  of  bark  analysed. — H.  Br. 

Colour  valves  [of  tanning  materials]  ;,  Determination  of . 

G.  A.   Kerr.  J.   Amer.   Leather  Chem.   Assoc,    1909, 
4,  1—9. 

The  determination  of  the  colour  value  of  farming  mateiials 

is    discussed.       The     writer     experienced     difficulty     in 

obtaining  really  comparative    results  with  the  pelt  test 

with   sheep   slcin,    the   leather   produced   even    with   the 

same  tanning  material  varying  in  colour  with  the  texture    ; 

and  thickness  of  the  sldn.     A  few  experiments  were  made 

with  cotton  cloth  (see   Reed,  this  J.,   1909,   101)   which 

apparently  possesses  the  advantages  of  uniform  texture 

and   quality   and   the   absence   of   any   need   for   special 

preparation   before  use,   but  which  is  scarcely  likely  to 

appeal     to     the     leather     manufacturer.        The     author    , 

considers    that    all    these    methods    leave    the    practical 

results   to    the    imagination.     The    Lovibond    tintometer 

is  also  found  to  give  widely  discordant  results,  but  it  is 

suggested  that  this  might   be  remedied  to  some  extent 

j  if  more  attention  were  paid  to  securing  a  uniform  method 

]  for  illuminating,  and  if  the  observations  were  carried  out 

'  in  a  special   dark   room.     The  author  suggests  the  use  of 

j  the  photometer  for  ascertaining  the  colour  density  of  a 

tanning  infusion  and  is  endeavouring  to  devise  a  suitable 

I  instrument.— H.  G.  B. 


Sole  leather  ;  The  quality  of .     R.  A.  Earp     Leather 

1909,  1,  7-10. 
The  author  discusses  the  causes  of  the  superioritv  of 
the  old-fashioned  sole  leather  tanned  in  weak  liquors 
over  that  tanned  by  modem  processes.  This  he  ascribes 
to  the  greater  proportion  of  soluble  non-taimins  absorbed 
in  modem  sole  leather  tanning,  which  increased  proportion 
is  due  to  the  greater  concentration  of  the  liquors  and 
to  the  development  of  a  greater  absorptive  power  for 
non-tannins  by  the  hide."  The  readiness  -srith  which 
dram-tanned  sole  leather  wets  back  in  water  is  considered 
to  be  due  to  the  reversible  absorption  of  these  soluble 
non-tannins. — H.  G.  B. 

Tanning  and  adsorption   compounds   of  gdfUin.     Lvippo- 

Cramer.     Z.  Chem.  Ind.  KoUoide,  1909,  4,  21 23. 

Colloidal  vanadium  oxide  is  a  powerful  tanning  agent  .- 
a  one  per  cent,  solution  of  vanadium  chloride  iminediately 
coagulates  a  ten  per  cent,  gelatin  solution,  whilst  it  renders 
sheets  of  gelatin  insoluble  in  boiling  water  :  as  in  the  case 
of  ferric  chloride,  etc.,  the  vanadium  chloride  can  be 
eliminated  by  means  of  potassium  oxalate  solution  ;  in 
other  respects  the  compound  formed  is  analogous  to  the 
adsorption  compounds  of  the  salts  of  iron,  chromium,, 
and  aluminium  with  gelatin.  Albumin  is  immediately 
coagulated  and  gum  arable  rendered  insoluble  by  means 
of  vanadium  chloride  solution.  Nickel  and  cobalt  salts 
do  not  tan  gelatin,  but  their  colloidal  oxides  possess  strong 
tannmg  properties :  the  colloidal  sulphides  of  nickel 
and  cobalt  also  coagulate  gelatin  solution.5.  "  Basic  " 
chrome  alum  is  a  very  powerful  tanning  agent :  a  wet 
photographic  plate  bathed  for  a  short  time  in  fts  solutions, 
and  deprived  of  the  superfluous  moisture,  can  be  dried 
over  a  flame  without  melting  the  film.  The  tendency 
of  the  compounds  of  higher'oxides  of  metals  to  form 
adsorption  compomids  may  be  attributed  to  the  fact 
that  they  more  readily  undergo  hjdrolytic  dissociation, 
and  the  resulting  oxides,  in  the  form  of  hvdrosols  are 
very  stable.— T.  F.  B.  "  ' 

PATE^^;s. 

Degrtasing  hides,  skins,  etc.,  and  apparatus  for  extraction 
with  volatile  substances.  H.  A.  Deroy.  Fr  Pat 
394,201.  Sept.  11,  1908. 

The  extraction  of  grease,  etc.,  from  skins  is  effected  in 
a  series  of  communicating  vessels,  in  which  the  skins 
are  suspended,  and  which  are  connected  to  a  suction 
device.  A  vacuum  is  first  produced  in  the  vessels  in 
order  to  remove  air  and  moisture  from  the  skins,  and 
the  extraction  is  then  performed  in  the  u.sual  way  with  a 
volatile  solvent.  In  order  to  remove  the  last  "portions 
of  the  solvent  from  the  skins,  steam  at  a  low  temperature 
is  admitted,  and  is  subsequently  conden.sed  tc  recover 
the  solvent.  The  skins  are  dried  by  increasing  the  vacuum 
and  admitting  drv  steam  at  a  relatively  low  temperature. 

—A.  S. 

Tanning   extracts  ,•     Process  for   increasing  the   solubiliti/ 

of,  and  decolorising  .  A.  Kumpfmiller.     Fr.  Pat. 

394,340,  Sept.  16,  1908.  Under  Int.  Conv.,  Sept.  28, 
1907. 

Waste  sulphite  cellulose  lyes  which  have  been  freed 
from  sulphurous  acid  and  lime,  and  then  concentrated, 
are  mixed  with  tanning  extract.?,  in  order  to  render 
them  more  soluble  and  to  partially  decolorise  them, 
as  well  as  to  increase  their  content  of  "  filling  "  substances, 
i.e.,  substances  which  impart  "  body  "  to  the  leather. 
The  process  is  specially  applicable  to  strongly  coloured 
extracts,  such  as  mangrove  extracts.  It  is  stated  that 
a  mixture  of  the  concentrated  sulphite  lye  and  quebracho- 
extract  has  similar  tanning  properties  to  oak  bark. 

— A.  S. 

Colloidal   organic   substances  ^    Process  for  the  treatment 

of   .     The    Arabol    Manufacturing    Co.     Fr.    Pat. 

394,173,  Aug.  28,  1908. 

The  object  of  this  process  is  to  prevent  the  coagulation 

of  colloidal  organic  substances  at  ordinary  temperatures. 

The  colloid  {e.g.,  fgclatin,  glue,  agar-agar,  casein,  starch„ 
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commercial  dextrin)  is  treated  with  a  Bohition  of  a  salt  of 
ail  organii  suljilioiiii-  acid  or  derivative.  Tims,  if  300  jmrt* 
of  dry  skin-  or  hide-glue  are  dissolved  at  lio — 70  (.'. 
in  a  solution  consisting  of  iOO  parts  of  water  and  80 
parts  of  so<lium  naphthalenesulphonatc,  a  mixture  is 
obtained  wliich  ifmains  liquid  on  cooling  ;  the  dried  and 
(•round  mixture  rcadilv  dissolves  in  warm  water  and  even 
in  dilute  alcohol  to  li  solution  which  remains  liquid  as 
before.— L.  K. 

Hides;  Process  of  preparing  — . —  for  the  mannjaeture 
of  leather.  E.  Lcconte,  Estaires,  France.  Enc  Pat. 
22,308,  Oct.  21,   1908.  . 

See  Fr.  I'at.  383,273  of  1907  ;  this  J.,  1908,  291.— T.  F.  B. 


XV.— MANURES,    &c. 

Soils  ;      Aclion   oj  heal  and  anliseptics  on .     S.   U. 

Pickering.     J.  Agrie.  Sci.,  1908,  3.  32—54. 

Is  a  previous  pa])er  (this  J.,  1908,  807).  the  author  showed 
that  when  soils  are  heated,  their  content  of  soluble  organic 
matters  is  increased,  and  that  the  soils  become  more 
favourable  to  vegetation  but  less  favourable  to  germina- 
tion. Ho  has  now  found  that  treatment  of  the  soil  with 
volatile  antiseptics  produces  an  effect  similar  in  all  respects 
to  that  of  heat.  In  various  exix-.'iments  recorded,  soils 
were  treated  in  the  proportion  of  1  kilo,  of  soil  to 
10 — 20  c.c.  of  antiseptics,  such  as  carbon  bisulphide, 
ether,  chloroform,  and  benzene.  The  different  antiseptics 
differ  slightly  in  the  intensity  of  their  action,  carbon 
bisulphide  being  the  most  active  and  ethor  the  least, 
but  the  inhibitory  substance  formed  by  each,  if  not 
identical  with  that  produced  by  heating,  is  exactly  similar 
as  regards  the  various  effects  it  produces.  The  i)arallelism 
is  so  close  that  it  is  possible  to  calculate,  for  each  anti- 
septic, the  temperature  at  which  heating  produces  an 
equivalent  effect,  and  the  same  result  is  arrived  at  whether 
this  calculation  be  based  on  the  increase  of  soluble  organic 
matter,  the  stimulation  of  vegetable  growth,  or  the 
restriction  of  germination  of  seeds.  The  temperature 
equivalents  of  tlio  action  of  the  various  antiseptics  range 
from  00°  to  75°  (.'.  When  the  treated  soils  are  kept 
for  a  few  weeks  at  a  summer  temperature,  some  of  the 
organic  matter  which  had  been  rendered  soluble  reverts 
to  the  insoluble  condition,  .and  the  inhibitory  action  is 
reduced ;  the  same  reversion  takes  place  in  heated  soils, 
especially  in  presence  of  water ;  in  ordinary  soils  the 
soluble  organic  matter  increases  inider  similar  conditions. 
The  author  is  of  opinion  that  all  these  changes  arc  probably 
to  be  explained  in  chemical  terms,  and  that  they  are  not 
dependent  on  changes  brought  about  in  the  bacterial 
flora  of  the  soil.  The  co-existence  of  two  o]))>osite  changes 
in  heated  soils  complicates  the  question,  but  it  would 
appear  that  at  temperatures  above  125°  C.  the  changes 
due  to  heating  aie  of  a  different  order  and  do  not  produce 
the  effects  above  describe<l.  All  soils  ap)x?ar  to  respond 
to  the  action  of  heat  ;  the  proportion  of  the  inhibitory 
substance  formed  depends  on  the  increase  in  the  amount 
of  organic  matter  rendered  soluble  by  the  heating,  but 
the  total  quantity  of  soluble  organic  matter  is  not  always 
a  measure  of  the  inhibitory  action  of  the  heated  soil. 
There  appears  to  be  no  connection  between  the  fertility 
of  a  soil  and  the  extent  to  which  it  is  altered  by  heating. 
Soils  in  their  natural  state  ap{)ear  to  contain  a  certain 
amount  of  this  inhibitory  substance,  as  they  act  less 
favourably  towards  germination  than  p\ire  water.  The 
richer  soils  and  those  containing  most  soluble  organic 
matter  are  slightly  less  favourable  to  germination  than 
poorer  soils. — J.  F.  B. 

P.*TEST. 

Ferlili'ers.  AV.  K.  I.^ke,  T/^ndon.  From  The  American 
Bacteria-ized  Fertilizer  Co..  Baltimore.  U.S.A.  Enir. 
Pat.  19,902,  Sept.  22,  1908. 

See  U.S.  P.it.  899,155  of  1908  ;  tlxis  J.,  1908.  1032.— T.F.B. 
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[Sugar]   Diynsiuii    proctn" 


.Sciildiny  .     K.   Kaiser. 

Deutsche  Zuekerind.,  1909.  84,  97—102. 

This  process  con.sists  in  heating  the  fresh  .slices  with 
steam  in  the  diffuser  before  introducing  the  juic-e.  Earlier 
attempts  to  utilise  this  process  ]>roved  unsatisfactory, 
but  the  author  has  used  it  with  success  during  the  past 
two  campaigns.  In  one  factory  in  which  the  process 
was  used,  the  battery  consisted  of  twelve  diffusers, 
seven  of  these  l)eing  under  pressure.  Diffusion  waste 
water,  mixed  with  the  liquor  expressed  from  the  exhausted 
slices,  was  used  alternately  with  fresh  water,  to  supply 
the  battery.  The  steam  was  obtained  from  the  second 
effect  at  a  temperature  of  90° — 93°  C,  this  tcmperatur* 
being  reduced  to  about  75°  C.  in  the  diffuscr.  The 
process  is  preferable  to  that  of  ordinary  diffusion  on 
several  grounds.  The  juice  extracts  more  sugar  from  the 
fr«sh  slices,  the  battery  works  more  smoothly,  and 
diffusion  is  more  rapid.  Dilution  of  the  juice,  owing 
to  condensation  of  the  steam,  does  not  take  place  to  any 
appreciable  extent.  The  juice  drawn  off  is  more  easily 
worked  uj)  than  that  obtained  by  ordinary  diffusion, 
and  the  exhausted  slices  appear  to  furnish  a  better  cattle 
food. — L.  E. 

Lactose  ;     Methods  of  determining  the  purity  of  as 

given  in  different  pharmacopeias.  Hillringhaus  and 
Heilmann.  Chem.-Zeit.,  1909,  33,  86. 
The  German  Pharmacopeia  prescribes  that  when  15  grnis. 
of  lactose  are  sliakcu  at  intervals  for  30  minutes  with 
dilute  alcohol,  and  the  liquid  liltered,  10  c.c.  of  the  tiltrate 
should  not  become  turbid  when  mixed  with  an  equal 
volume  of  absolute  alcohol,  and  on  evaporation  should  not 
leave  a  residue  weighing  more  than  004  grm.  The  authors' 
experiments  show  that  the  teniiwraturo  has  a  great 
influeace  on  the  results  of  this  test.  Thus  at  10°  C.  four 
samples  of  commercial  lactose  and  one  of  pure  lactose 
gave  results  in  accordance  with  the  official  requirements; 
at  20°  C.  one  of  the  samples  yielded  1  ragrm.  too  muuh 
residue ;  and  at  28°  C.  even  chemically  pure  lactose 
gave  10  nigrms.  too  much.  In  the  Japanese  Pharma- 
copoeia an  additional  test  is  given  : — 1  grm.  of  the  lactose 
when  mixed  \nt\i  5  c.c.  of  sulphuric  acid  in  a  shallow  basin 
should  only  show  a  slight  coloration  after  an  hour  at  & 
temperature  not  exceeding  15°  C.  According  to  the 
authors  it  is  essential  not  to  let  the  temperature  exceed 
this  maximum,  but  the  results  are  fairly  similar  with 
different  strengtlis  of  acid  not  below  92  per  cent.  The 
form  of  the  basin  has  considerable  influence  (the  wider 
the  surface  the  less  the  coloration),  but  it  makes  but 
little  difference  whether  the  basin  bo  oxjiosed  to  the  air 
or  not.  Advdtoration  of  lactose  with  as  little  as  01  per 
cent,  of  sucrose  is  readily  detected  bv  this  test,  the 
oarboni.sed  sucrose  api)earing  as  small  black  points  upon 
a  white  ground.  In  the  authors'  opinion  both  the  above- 
mentioned  tests  have  been  the  cause  of  incorrect  coo- 
elusions,  and  the  conditions  under  which  they  are  to  lie 
made  ought  to  be  more  accurately  defined. — C.  A.  M. 

Patents. 

Sugar  juice  ;    Process  for  evaporation  of with  a  viM 

to  maniijarturc  of  eri/stallised  sugar.  P.  Lagrange  and 
J.  F.  P.  Kcstner.  Fr.  Pat.  394.493.  .Sept.  22.  1908. 
Under  Int.  Conv.,  Oct.  9.  1907. 

An  earlier  process  described  in  Fr.  Pat.  324.777  of  1902 
(this  J..  1903.  043)  necessitates  evaporation  in  two  stngoi 
and  otldition  of  sugar  to  the  syrup.  These  disadvantage* 
are  removed  in  the  present  process  which  (IcjHMids  on  the 
fact  that  sugar  juice  may  be  concentrated  midcr  ordinaiy 
pres-sure  to  such  a  degree  that  its  boiling  point  exceedi' 
120°  C.  without  apjireciablo  decomposition,  provided 
that  the  0|)eration  is  not  too  long  continued.  The  juice 
from  the  ordin.irv  evaporators,  or.  in  refineries,  the  juice 
which  is  ready  to  boil  to  grain,  is  transferred  to  an  evaporat- 
ing apparatus  and  preferably  to  a  circulation  eva|)oratina 
ap)>aratus  such  as  that  described  in  Fr.  Pat.  315,073 
of  1901,  or  in  Fr.  Pat.  361.524  of  1905  (this  ,1.,  1900.  874). 
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Here  it  is  heated  under  atmospheric  or  higher  pressure  I 
in  order  to  obtain,  on  cooUng  in  a  crystallising  vessel,  i 
all  or  nearly  all  the  crj'Stallisable  .sugar. — L.  E. 

Diffusion  juices  of  high  density  ;    Process  for  the  treaiment 

of hy  the  preliminary  action  of  gaseous  sulphurous 

acid.     M.    E.    R.   J.    M.   Lambert.     Fr.    Pat.   394,577,    I 
Sept.  23,  1908.  I 

The  object  of  this  process  is  to   precipitate  coagulable    , 
matter  from  diffusion  juice  of  high  density  in  order  to 
facilitate  the  working  up  of  the  latter.     Precipitation  is    i 
effected  by  treating  the  juice,  heated  to  at  least  85°  C,    j 
with  sulphur  dioxide  in  one  compartment  of  a  reservoir, 
from  whence  the  juice  overflows  into  a  second  compart- 
ment, and  i-uns  thence  by  a  pipe  into  a  tank  where  it  is 
defecated  with  lime.     Contact  between  the  juice  and  the 
sulphurous   acid  is   so   short,   that   in   spite   of   the   high 
temperature    of    85°  C,    no    inversion    of    sugar    occurs. 
A  float  in  the  sulphiting  compartment  controls  a  valve 
which  governs  the  supply  of  air  to  the  sulplmr  furnace, 
and  the  amount  of  sulphur  dioxide  produced  is   therebj'    ! 
regulated  according  to  requirements. — 1-.  E. 

Starch  ;     Process  for  the  treatment  of  .     The  Arabol    , 

Manufacturing  Go.     Fr.  Pat.  394,167,  Aug.  27,  1908.,       j 

An  earlier  process  (this  J.,  1907,  478)  in  which  a  mixture    ! 
of  starch   and  a  hydrocarbon   was  treated   with   caustic    i 
alkali,    involved    the    subsequent    neutralisation    of    the    : 
product.     In   the   process   now   described,   the   starch   is 
rendered  capable  of  .swelling  in  cold  water  by  treatment 
with  a  tliiocyanate,  the  latter  being  subsequently  removed    ! 
by  washing.     Thus,   100  parts  of  dry,   powdered   potato    < 
starch  are  intimately  mixed   with  80  parts  of  a  50  pel 
cent,    solution    of    ammonium    thiocyauate    in    water    to 
which   40   parts   of   alcohol   have   been   added.     A   small 
quantity   of  sodium  sulphite   ma3'  be   added   to  prevent 
discoloration  due  to  traces  of  iron  which  may  be  present. 
The  thiocyanate  is  then  removed  by  washing  with  alcohol 
or  acetone,  etc.     The  product  swells  in  cold  water  to  a 
paste  which  appears  to  possess,  at  ordinary  temperatures, 
all   the   propeities   of   starch   gelatinised   at   higher   tern-    \ 
peratures. — L.  E. 

Colloidal  substances.     Fr.  Pat.  394.173.     See  XIV.  '' 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Husked    barleys ;     Losses    in    the    steeping    of .     il. 

Rigaud.     Z.  ges.  Brauw.,  1909,  32,  41—42. 

The  normal  loss  suffered  by  barley  in  the  steeping  process 
is  very  small  (0'6 — 1'5  per  cent.),  and  A.  J.  Brown  (thi.s 
J.,  1908,  134)  explained  this  circumstance  by  showing 
that  the  testa  of  the  com  constitutes  a  semipermeable 
membrane  through  which  the  soluble  constituents  of  the 
corn  cannot  penetrate  outwards.  It  occurred  to  the 
author  that  a  mechanical  husking  treatment  might  involve 
such  a  serious  injury  to  the  testa  that  its  protective 
action  would  be  destroyed,  and  considerable  losses  might 
take  place  in  the  steep  waters.  The  author  has  examined 
several  samples  of  barley  from  which  the  husk  had  been 
removed  ;  he  steeped  the  corns  first  in  a  1  per  cent,  solu- 
tion of  copper  sidphate,  washed  them,  and  then  trans- 
ferred them  to  a  1  per  cent,  solution  of  ])otassium  ferro- 
cyanide.  The  corns  were  thus  stained  red  at  those  points 
where  the  testa  had  been  broken.  It  was  fotmd  that  the 
number  of  damaged  corns  depended  on  the  severity  of 
the  husking  process,  and  that,  with  a  husking-loss  of  1  -34 
per  cent.,  the  percentage  of  damaged  corns  was  only 
increased  by  2,  whereas  with  a  husking-loss  of  2'08  per 
cent.,  the  number  of  damaged  corns  was  increased  by 
70  per  cent.  Wlien  the  steeptng-losses  were  determined, 
it  was  found  that  the  corns  showing  a  husking-loss  of 
1-34  per  cent.  lost  0'58  per  cent,  of  soluble  matters  in  the 
steep,  as  against  0'44  per  cent,  before  husking.  Hence  it  is 
concluded  that  the  husking  process,  if  properly  carried  out, 
involves  no  serious  loss  of  barley  substance  during  steeping. 
But  the  result  of  the  husking  does  not  depend  only  on  the 
quantity  of  the  husk  substance  removed  ;  it  depends  also 
on  the  uniformity  of  its  removal  and  the  extent  of  the 


damage  done  to  the  testa.  But  even  when  the  husking 
was  with  intention  roughly  condiicted,  the  steeping-loss 
was  only  increased  from  0'o4  per  cent,  before  htisking 
to  1-05  per  cent,  after  husking. — J.  F.  B. 

3Ialt  extract ;  Increased  yield  of hy  previous  doughing 

of  the  grist.  C.  Bleisch.  Z.  ges.  Brauw.,  1909,  32.  43— 
44. 
In  a  previous  note  (this  J.,  1909,  34)  the  author  made  some 
observations  on  van  Hest's  investigations  on  this  subject. 
It  would  appear  that  wlien  the  doughing  is  effected  at 
tem])eratures  below  25"  C,  there  is  a  slight  increase  in  the 
yield  of  "  apparent  "  extract,  whereas  at  temperatures  of 
about  45°  C.  there  is  no  increase.  The  author  uses  the 
word  "  ajiparent  "  because  not  more  than  20 — 25  per  cent, 
of  this  small  increase  is  due  to  starch  ;  the  bulk  of  it 
consists  of  such  ])roducts  as  pentosans,  proteins,  and 
mineral  matters,  which  might  injuriously  affect  the 
quality  of  the  beer.  Jloreover  experiments  on  the  large 
scale  at  Weihenstephan,  although  they  established  the 
fact  of  the  increased  density  of  the  wort,  yielded  brews 
which  were  not  quite  satisfactory,  either  as  regards  the 
course  of  fermentation  or  the  flavour  of  the  product. 
Some  breweries  have  reported  favourably  on  the  process, 
whilst  others  have  had  to  give  it  up  owing  to  the  excessive 
coloration  and  reddish  tint  which  it  jiroduced  in  their  pale 
beers.  It  would  seem  that  the  doughing  process  has  suc- 
ceeded best  in  those  breweries  which  work  with  waters 
highly  charged  with  gypsum. — J.  F.  B. 

Beers  prepared  by  the  so-called  digestive  mashing  process. 
M.  Rigaud.  Z.  ges.  Brauw.,  1909,  32,  53—55.  (See 
also  this  J.,  1909,  34,  154.) 

Laboratory  experiments  on  worts  prepared  with  pre- 
liminary dougliing-in  of  the  malt  gave,  with  fine  grists,  ^ 
increases  in  extract  varying  from  0-33  to  2-93  per  cent., 
the  mean  being  1-45  jier  cent.  Badly  modified  malts  or 
those  containing  many  hard  and  steely  corns  exhibit  the 
greatest  increase  of  extract  under  this  treatment,  which 
also  effects  clarification  of  ojialescent  worts.  Experiments 
made  in  the  brewery  with  four  not  exce]jtionally  tender 
malts  showed  increases  in  extract,  due  to  doughing-in. 
varying  from  0-81  to  1-35  per  cent.,  the  mean  being  1-12 
per  cent.  The  finished  beers  from  tlu'ce  of  these  malts 
have  been  examined  and  analysed,  the  principal  variations 
caused  by  doughing-in  being  in  the  coloiu:  and  protein - 
content  of  the  beer.  In  the  three  cases,  the  colours, 
determined  by  means  of  iV/10  iodine  solution,  were  found 
to  be  1-55,  1-5,  and  1-5  respectively,  where  doughing-in 
had  been  resorted  to,  and  0'9,  0-9,  and  1-1  in  the  corres- 
ponding beers  prepared  by  the  ordinary  method.  Such 
increase  of  colour  can,  of  course,  be  counterbalanced  by 
using  slightly  paler  malts.  The  increases  in  the  amount  of 
protein  per  100  grms.  of  beer  were  from  0-357  to  0-415, 
from  0-337  to  0-442,  and  from  0-298  to  0-386  grm.,  the 
increased  percentages  of  ]irotein  in  the  total  extract 
being  1-41,  2-88.  and  2-13  in  the  three  instances.  The 
increased  proportion  of  protein  has  no  effect  on  the 
stability  of  the  beer,  whilst,  on  the  other  hand,  it  improves 
its  head-retaining  properties,  its  palate-fulness,  and  its 
nutritive  value. — T.  H.  P. 

Ammoniacal    fermentation.     J.     Effront.     Compt.     rend., 

1909,  148,  238— -241. 
When  distillery  licpiors  are  sown  with  a  little  garden  soil, 
fermentation  soon  sets  in  and  hydrogen  and  carbon 
dioxide  are  liberated.  The  fermentation  Is  active  in 
presence  of  a  free  supply  of  air  and  alkali  carbonates  ;  it 
causes  the  disappearance  of  the  amino-acids  and  the  for- 
mation of  ammonia  and  volatile  fatty  acids.  Plate  cul- 
tures in  air  and  in  a  vacuum  show  the  ammoniacal 
fermentation  to  be  due  to  the  symbiotic  action  of  an 
anaerobic  and  an  aerobic  ferment.  Tlie  first  of  these  is 
the  butyric  acid  bacteria  isolated  by  Winogradski,  which 
develops  quite  normally  in  an  aerated  medium  in  presence 
of  other  aerobic  bacteria,  but  in  pure  culture  is  very  sensi- 
tive to  oxygen.  X  pure  culture  was  sown  in  solutions  con- 
taining per  100  parts  :  2  of  dextrose,  0-5  of  yeast  ash, 
0-2  of  potassium  carbonate,  and  3  of  various  amides. 
The  following  table  shows  the  course  of  fermentation  at 
40°  C.  in  an  atmosphere  of  nitrogen : — 
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Amide. 

' 

1  day. 

S  days. 

8  days. 

Dextrose. 

Total 
nitiogeu. 

Nitrogen 

u 
ammonU. 

Dextrose. 

Nitrogen 

as 
ammonia. 

Dextrose. 

Total 
nitrogen. 

Nitrogen 

as 

^  ammonia. 

Glycine 

Betoino   

Afiparoi^iue    . . 

nigrms. 

1       1800 

2060 

1400 

niitrmi'. 
54» 
365 
561 
278 
S34 

mitrnis. 
14- 
28 
221 
11 
36 

mgmit. 

840 

lOtfO 

420 

58 

mprnis. 
230 
138 
410 
07 
621 

mgrm«. 

0 

35 

IS 

9 

0 

mgrms. 
541 
367 
558 
288 
827 

nigriiu. 
520 

1          342 
553 

Glutamic  acid 

Distillery  liquora 

1720 

118 

1 

239 
768 

At  the  beginning,  the  ainmoniacal  fermontation  proceeds 
parallel  to  that  of  the  dextrose  and  the  niaxinuini  of 
ammonia  corresponds  to  the  complete  disappeaiancc  of 
the  sugar.  Tlie  umino-aeids  form  only  ammonia  :  botaine 
alone  yields  trimethylaminc.  From  distillery  liquors  of 
sp.  gr.  1-074,  the  ratio  of  ammonia  to  tiimothylaminc 
produced,  is  as  85  :  15.  At  the  same  time  a  mixture 
of  acetic,  ))ropionie.  and  butyric  acids  is  formed  during 
fermentation,  in  proportions  varying  with  the  nitrogenous 
compound  used  : — 


.\niide. 


Glycine 

Betaiue    

Aspara^ine    

Glutamic  acid  . . 
Distillery  liquor 


.Vcids.     Per  cent,  of  total  acidity. 
Acetic.  Fropionic.         Butyric. 


69-7 

58-1 

6-0 

4-0 

25-1 


6-2 
11-6 
62-3 
10.1 
26.8 


25-1 
30-3 
31-6 

85-0 
48-1 


Analogous  results  arc  obtained  when  the  solutions  are 
Bow-n  with  ordinary  earth  instead  of  piffc  culttu-cs  ;  the 
fermentation  may  now  be  carried  out  in  the  air,  and 
takes  place  more  rapidly  and  completely.  Other  ferments 
hardly  inlluence  the  change,  and  in  particular  the  putrefy- 
ing bacteria  are  paralysed  by  the  aeration.  VVinogradski 
has  shown  tliat  in  a  medium  deprived  of  combined  nitrogen 
the  butjTic  ferment  is  able  to  assimilate  nitrogen  from 
the  air.  Tlie  constant  ])resence  of  the  butjTic  ferment 
and  the  products  of  protein  hydrolysis  in  the  soil  su!.»gcsts 
this  fermentation  as  a  ready  means  of  transformation  of 
nitrogen  into  an  assimilable  form. — E.  F.  A. 

Ciders  and  perries  ;    The   rate  of   fcrmentalion    of . 

,   B.  T.  P.  Barker.     J.  Agric.  Sci.,  1908,  3,  1—21. 

There  is  a  direct  coimection  between  the  variety  of 
apples  and  pears  and  tlie  rate  of  fermentation  of  their 
juices  ;  as  a  rule  those  varieties  which  ferment  most 
rapidly  do  not  yield  ciders  of  high  (|uality.  'llie  factor  of 
variety,  however,  may  tend  to  be  obscured  by  other 
factors,  such  a.s  the  londition  of  ripeness  of  the  fruit, 
the  climatic  conditions  of  the  season  and  exposure  to  the 
sun,  also  the  nature  of  the  soil.  'ITie  main  factor  in 
determining  the  rate  of  fermentation  is  the  amount  ot 
nitrogenous  matters  present  which  are  assimilable  by 
yeast,  and  the  effect  of  tlic  other  factors  mentioned  above 
appears  to  lie  due  to  their  inlluence  on  this.  Tlic  quantity 
of  such  matters  is  generally  insuflicicnt,  and  the  natural 
rate  of  fermentation  is  consequently  slower  than  when 
yeast-nutrients  arc  added.  As  a  ruli',  the  rato  of  fermen- 
tation of  juice  from  imripe  fruit  is  relatively  rapid.  As 
the  ripening  progresses,  changes  in  the  composition  of  the 
juice  occur  which  result  in  a  diminution  of  the  qrantity 
of  assimilable  nitrogen,  and  the  rate  of  fermentation 
becomes  slower  until  the  fruit  is  fully  rii)e.  .\fter  that,  as 
maturity  merges  into  decay,  the  rate  of  fermentation  of 
the  juice  gradually  increases  again.  In  determining  this 
question  of  ripene.ss,  the  colour  of  the  fruit,  i.e.,  the  degree 
of  exposure  to  sunlight,  is  a  more  de<Msivc  factor  than  the 
at^tual  age  of  the  fruit.  So  far,  no  constituent  of  tho 
juice,  other  than  the  assimilable  nitrogenous  matter  has 
been  observed  to  exercise  a  direct  influence  on  the  rate  of 
fermentation,  but  the  mucilaginous  matters  may  indirectly 
in  a  mechanical  manner,  iuipe<lc  the  fermentation,  'llie  factor 
of  assimilable  nitrogen  apijenrs  to  dominate  any  iullucnco 


which  the  relatiro  fermentative  activities  of  different 
varieties  of  yeast  might  be  expected  to  exert  ;  the  sowing 
of  speciall}'  active  yeasts,  therefore,  has  no  elTivt  on  the 
rate  of  fermentation,  .\eration  of  the  juice,  whether  before 
fermentation,  by  "  kieving,"  or  during  fermentation,  hafi 
a  marked  ellect  in  increasing  tlie  rate  of  fermentation. 
The  temperature  of  fermentation  affects  the  rate  in  the 
usual  manner.  The  average  rate  of  fermentation  of  a 
given  variety  of  juice  is  subject  to  variation  from  one 
season  to  another,  but  allowing  for  this,  it  should  be  yon- 
sible  by  selection  ai\d  blending  of  suitable  juices  to  control 
the  fermentation  so  as  to  prcnluce  swi-et  or  dry  type.s  of 
cider  as  desire<I.  .\s  a  general  rule,  the  more  rapid  tho 
fermentation  proceeds,  the  further  does  attenuation 
proceed,  although  tliis  is  not  invariably  the  case. — J.  F.  B. 

Arlificial    oxydases    and   peroxt/dases.     JIartinand.       See 
XXIV. 

Denatured  aleoJiol   production   of  the    United  Stales.     Oil, 
Paint,  and  Drug  Rep.,  Feb.  1,  1909.     [T.E.] 

j  The  production  of  denatured  alcohol  during  the  year 
1908  amoimttnl  to  3,874,025.62  wine  gallons,  as  compared 

I    with  3,304,590.06  gallons  during  the  year  1907.     Calculated 

i  in  terras  of  proof  gallons,  the  production  of  1908  exceeded 
7,500,000  gallons.  The  output  in  1908  consisted  of 
2,046,610.89     gallons     of     completely     denatured     and 

1  1,828,014.73  gallons  of  specially  denatured  spirits.  Owine 
to  the  anticipatory  production  of  completely  denatured 
spirits  in  1907  there  was  a  decline  in  1908  in  the  production 
of  this  variety  of  alcohol  of  219,977.68  gallons,  while  the 
output  of  spi'cially  denatured  spirits  in  1908  recorded  a 
gain  of  730,013.24. 

I  Patent. 

Distillers'    mash  :     Process    for    saccharifying    .     F. 

1        Pampe,     Halle-on-the-Saale.     Germanv-     Eng.      Pat. 
1        26,582,  Dec.  2,  1907.     Under  Int.  (,'onv.,  Dec.  1,  1906. 

I  The  malt  is  made  into  a  thin  mash,  which,  by  slow  filtra- 
tion through  cloth,  is  separated  into  malt  paste  and  germ- 
free  filtrate.  'Hu'  malt  paste  is  used  to  effect  the  initial 
saccharillcation  of  the  uuish  made  from  the  other  starchy 
materials  uswl,  the  mivsh  being  then  sterilised  at  a  tem- 
perature of  08^—70°  C,  and  cooled  to  about  00°  C.     The 

I    saccharification  is  then  completed  by  means  of  the  germ. 

I    free  malt  extract  in  presence  of  gormfree  air.  so  as  to 

I    ensure  the  absence  of  all  injurious  organisms  from  the 

!    mash.— T.  H.  P. 

I      XVIII.- FOODS  ;   SANITATION;    WATER 

PURIFICATION,    &    DISINFECTANTS. 

'  (J.)— FOODS. 

I    Yeast ;    Adulteration   of   bakers'  [irilh   starch].      .\. 

Koppcr.     Chem.-Zeit.,   1909.  33,   110. 

The  adulteration  of  pressed  bakers'  yeast  with  starch 
not  oidy  defrauds  the  customer  but  the  starch  acts 
adversely  on  the  activity  of  the  yeast  after  keeping. 
Fermentation  trials  made  with  a  yeast  mixed  with  varying 
proportions  of  starch,  after  three  days'  keeping,  showed 
that  with  20  i>er  cent,  of  starch,  the  fermentative  activity 
was  reduced  by  from  5  to  9  ])er  cent.,  and  with  50  percent, 
of  starch  by  17 — 23  per  cent.  Micro.scopical  examination 
of  the  yeast  in  the  last  ease  showed  the  presence  of  many 
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dead  cells.  Beer  yeast  is  of  little  value  for  use  by  bakers 
on  account  of  its  low  keeping  qualities,  which  it  imparts 
to  articles  in  wliich  it  is  used.  The  author  suggests 
that  the  sale  of  brewers'  jeast  as  distillery  yeast  for 
bakers  should  be  prohibited. — E.  F.  A. 

Protein.^ ;    Determinatioyi  of   the  constitution   of by 

hydrolysis  with,  hydrofluoric  acid.  Preparation  of 
polypeptides.  L.  Hugounenq  and  A.  Morel.  Compt. 
rend.,  1909,  148,  2.3G— 2.'<8. 
When  proteins  are  hydrolyssd  with  hydrofluoric  acid, 
containing  less  than  20  parts  per  100  at  the  temperature 
of  the  boiling  water  bath,  until  the  biiu^et  reaction 
disappears,  non-crystallisable  products  are  obtained  to- 
gether with  the  arginine  and  lysine  fractions.  These 
new  products  are  polypeptides  of  diamino-acids  comparable 
with  the  s\Tithetical  products  obtained  by  Fischer. 
They  form  well  characterised  picrates  which  serve  to 
differentiate  them  from  arginine  and  lysine.  The 
authors  have  isolated  the  follondng  pierates  from  the 
products  of  partial  hydrolysis  of  pepsin.  Diarginyl- 
arginine  dipicrate  forms  voluminous  crystals,  m.pt.  207°"C. 
(corr.) ;  glutamyl-lysine  picrate  crystallises  in  prisms, 
m.pt.  216'  C.  ;  lysyl-lysiue  dipicrate  .separates  in  small 
plates,  m.pt.  238— 242°  C.  The  products  of  the  partial 
hydrolysis  of  gelatin  yield  arginylarginine  picrate,  which 
crystallises  in  bunches  of  needles,  ra.pt.  213'  C.  (Jroups 
formed  by  the  uniting  together  of  several  molecules 
'  of  arginine  seem  to  play  as  impoitant  a  part  in  the  protein 
j  molecule  as  Kosse!  has  shown  them  to  do  in  the  protamines. 
Hydrofluoric  acid,  stronger  than  30  parts  per  100,  is  able 
to  completely  hydrolyse  proteins  provided  heating  is 
continued  long  enough.  If  the  acid,  however,  be  too  weak, 
even  prolonged  heating  i.s  not  sufficient  to  hydrolyse 
certain  polypeptides.  The  polypeptides  isolated  cannot 
have  been  formed  from  amiuo-acids  by  condensation  i 
caused  by  the  mineral  acid,  since  they  are'most  abundant 
when  hydrolysis  is  effected  by  a  weak  acid. — E.  F.  A. 

Cogee  plantations ;  Re-establLihinent  of hy  the  intro- 
duction of  a  new  species.  J.  Dybowski.  Compt.  rend., 
1909,  148.  232—233. 

The  plantations  of  Arabian  coffee  (Coffea  arabica)  have 
been  almost  devasted  in  places  by  HemUeia,  for  which 
no  cure  or  prevention  has  vet  been  found,  and  even 
in  Java  and  Madagascar  the  plantations  are  producing 
less  each  year.  Liberian  coffee  {Coffea  liberies)  withstands 
the  disease  better  but  has  a  lower  market  value.  Hybrids 
of  these  two  kinds  have  met  with  but  indifferent  success. 
A  new  coffee  species  {Coffea  conr/en^i.s)  discovered  growing 
wild  on  the  shores  of  Oubanglii,  Central  Africa,  entirely 
resists  Hemileia  ;■  it  has  a  market  value  equal  to  that 
of  the  best  Arabian  coffee  and  a  caffeine  content  of  M9 
per  cent.  :  it  promisas  therefore  to  be  of  the  greatest 
value  to  the  planters.— E.  F.  A. 

Cocoa  ;    A'cio  method  of  determining  theobromine  in  . 

A.    Kreutz.     Z.    Unters.    Nahr.   Genussm..    1908,    16, 
579—584. 

From  1-5  to  2  grms.  of  the  cocoa  are  mixed  in  a  flask 
with  3  grms.  of  solid  chloral  alcoholate,  and  heated  on  the 
water- bath  until  the  alcoholate  is  melted  and  a  uniform 
mass  is  obtained  by  agitation.  The  hot  melted  mass 
is  then  extracted  with  small  quantities  of  ether,  each 
ether  extract  being  filtered  through  a  hardened  filter. 
When  about  40  to  50  c.c.  of  filtrate  have  been  obtained, 
the  solvents  are  distilled  off,  the  chloral  alcoholate  in  a 
tai-ed  flask  under  reduced  pressure.  The  residue  is  then 
dried  till  of  constant  weight  at  100—105°  C.  After  cooling 
and  weighing,  the  fat  is  extracted  bv  means  of  carbon 
tetrachloride,  and  the  insoluble  theobromine  is  filtered 
off.  The  solvent  is  driven  off  from  the  filtrate,  and  the 
fatty  residue  is  dried  and  weighed.  The  difference  in 
the  two  weighings  is  taken  as  theobromine.— J.  0.  B. 

Sodium  benzoate  as  preservative  for  foodstuffs  ;   Use  of  ■ . 

Report   of   U.S.    "  Referee    Board."     Oil,    Paint,   and 
Drug  Rep.,  Feb.  1,  1909.     [T.R.] 

The  "  Referee  Board  of  Consxflting  Scientific  Experts  " 
has  presented  its  report  on  the  use  of  sodium  benzoate 


in  foods  to  the  Secretary  of  Agriculture  ;  the  main  con- 
clusions arrived  at  are  as  follows  : — 

1.  Sodium  benzoate  in  small  doses  (under  0'5  grm. 
per  day)  mixed  with  the  food  is  without  deleterious  or 
poisonous  action  and  is  not  injurious  to  health. 

2.  Sodium  benzoate  in  large  doses  (up  to  4  grms.  per 
day)  mixed  with  the  food  has  not  been  found  to  exert 
any  deleterious  effect  on  the  general  health,  nor  to  act 
as  a  poison  in  the  general  acceptation  of  the  term.  In 
some  directions  there  were  slight  modifications  in  certain 
physiological  processes,  the  exact  significance  of  which 
modification  is  not  Icuown. 

3.  The  admixture  of  sodium  benzoate  with  food  in 
small  or  large  doses  has  not  been  found  to  injuriously 
affect  or  impair  the  c{uality  or  nutritive  value  of  such 
food.     (Compare  Wiley,  this  J.,  1908,  914). 

Patents. 

{Milk]    Separators ;     Centrijuqal .     R.    W.    James. 

London.     From  Separatoraktiebolaget  Mundus,  Stock- 
holm, Sweden.     Eng.  Pat.  7728,  April  7,  1908. 

The  central  tubular  chamber  Tip  which  the  separated 
cream  passes  to  the  outlet  is  divided  into  radially  disposed 
compartments  by  rods  arranged  parallel  to  the  axis 
of  rotation  of  the  machine,  instead  of  by  ribs  projecting 
from  the  feed  tube.— W.  H.  C. 

Sterilising  liquids  of  organic  origin  and  apparatus  there- 
for. 3.  Desmaroux.  Paris.  Eng.  Pat.  6438,  March  23, 
1908.     Under  Int.  Conv.,  March  29,  1907. 

SEEFr.  Pat.  376,226  of  1907  ;  this.!.,  1907,  1025.— T.  F.  B. 

Vegetable    butter    capable    of    being    spread.     P.    Kolesch, 

Stuttgart.  Germany.     U.S.  Pat.  910,827,  Jan.  26,  1909. 

See  Eng.  Pat.  18,499  of  1907 ;  this  J..  1907,  1251.— T.  F.  B. 

(fi.)— SANITATION;   WATER  PURIFICATION. 

Sewage    purification    and    deodorisation :     Application    of 

electrolytic  chlorine  to by  the  "  oxychlorides  ''  process. 

S.    Rideal.     Faraday    Soc,    Feb.    9,    1909.     [Advance 
proof.]     (See  also  this  J.,  1907.  940.) 

The     chlorine     was     produced     in     a     new     form     of 
electrolyser,     provided     with     a     diaphragm,     in     order 
to      obtain      a       more      concentrated      solution.      Tho 
apparatus    as    used    at    the    Guildford    sewage    works 
produced   a   liquid   containing    8    per  cent,    of   available 
chlorine,  which  was  very  stable  and  only  slightly  increased 
the  amount  of  chlorides  in  the  sewage  treated.     U.sing 
this  solution  on  a  sewage  effluent,  it  was  found  that  the 
addition  of  a  quantity  of  available  cMorine  numerically 
equal  to  the  five  minutes'  oxygen  absorption  figure,  was 
more  than  sufficient  to  remove  all  B.  coli  from  10  c.c.  in 
2  hours  and  to  leave  available  chlorine  still  present  after 
18   hours.     Experiments   were   made   on   the   large   scale 
by  the  addition  of  electrolytic  solution  containing  available 
chlorine    equal    to    25    to    35    per    cent,    of    the    oxygen 
absorption  figure,  to  a  septic  tank  effluent  passing  on  to 
a  percolating  filter.     The  principal  results  obtained  were 
that  the  addition  of  the  chlorine  solution  did  not  interfere 
with  the  purification  nor  with  the  maturing  of  the  filter ; 
that    the    formation    of    surface    growths    on    fine-grade 
material  was  prevented  :   and  that  the  remov.il  of  growths 
in  sprinklers,   pipes,   etc.,   could   be  easily  accomplished. 
The     experiments    on    deodorisation    were    made    with 
varying    amounts     of    oxychloride    solution     containing 
0-2  per  cent,  of  available  chlorine  and  it  was  found  that 
an  amotmt   of  available  chlorine  equal   to  35  per  cent. 
of   the   oxygen    absorption   figure   removed   all   the   sul- 
phuretted hydrogen. — J.  H.  J. 

Water  ;  Purification  of by  ozone.     S.  Rideal.     Paper 

read  before  tho  Royal  Sanitarv  Inst.,  Jan.   13,   1909. 
J.  Gas  Lighting,  1909,  105.  247—248. 

The  author  has  examined  the  working  of  the  installation 
for  the  sterilisation  of  water  by  ozone  at  the  St.  JIaur 
water-works  in  Paris,  where  a  largo  portion  of  the  water- 
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supply  of  that  city  is  treated.  The  water  is  drawn  from 
the  Mame.  wliidi  reieives  a  considerable  anioiiiit  of  sewage 
pollution  above  the  intake.  The  current  for  the  ozonising 
plant  is  generated  by  means  of  a  45-h.p.  steam  engine 
and  a  .Mordey  alternator  of  110  volts,  and  is  changed  by 
a  transformer  to  a  higher  tension.  The  ozonisers  are  of 
tlie  Siemens-Halske  type  and  are  placed  in  a  dark,  cool 
room.  The  energy  consumption  is  about  57  Board  of 
Trade  units  per  million  gallons  of  water  treated,  or  133  units 
including  the  energy  required  for  compression.  The 
cost  is  estimate<i  at  Jd".  ]>er  IfHIfl  gallons.  excl\)dinn  interest, 
amortisation,  and  lepnlrs.  The  author  found  that  the 
physical  charactei-s  of  the  water  were  greatly  improved, 
the  proportion  of  organic  matter  coiLsiderahly  retluced, 
and  all  hat  the  more  resistant  spore  forms  of  bacteria 
destroyi-d.  Xo  metallic  contamination  of  the  water 
resulted  from  any  conosion  of  the  apparatus  by  the 
ozone,  nor  were  any  traces  of  oxides  of  nitrogen,  chlorine 
eomi)ounds,  or  hydrogen  peroxide  formed.  t)f  the  ozone 
absorbed  by  the  water,  nearly  73  iier  cent,  was  immediately 
utilise<l  in  ]>uritication.  7  per  cent,  remained  dissolved 
in  the  water,  and  about  20  per  cent.  pa.ssed  otf  with  the 
air  current,  which  was  usetl  over  again.  The  author 
ooncluded  by  dlscus-sing  the  relative  advantages  of  the 
treatment  of  water  by  ozone,  and  its  storage  in  reservoirs 
for  a  length  of  time  (see  this  J.,  1908,  873.)— A.  S. 

P.VTESTS. 

Water  ;    Purificniion  of bi/  fillration,  a7id  apparatus 

for  ii«e  therein.     F.  C'andv,  London.     Eng.  Pat.  96r.5, 
.May  4,  1908. 

The  invention  relates  to  the  production  of  a  bacteria- 
arresting  film  on  the  upper  part  of  a  lilter-be<l,  this  tilm 
being  formed  of  a  substance,  or  substances,  added  to  the 
water  before  the  latter  is  passe<l  on  to  the  filter.  The 
substances,  such  as  clay,  infusorial  earth,  milk  of  lime, 
aluminium  sulphate,  iron  chloride  or  sulphate,  etc., 
are  placed  in  one  or  more  tanks  to  wliich  water  is  admitted 
from  a  fide-tube  on  the  water  main  ;  the  emulsion  or 
solution  is  then  conducted  from  the  tanks  and  mixed 
with  the  water  in  the  main,  the  tlow  of  water  actuating 
sn  injector  which  is  ]irovided  for  this  purpose.  Stirrers 
are  fitted  in  the  tanks  and  are  worked  by  means  of  a 
motor  driven  by  water  supplied  from  the  main.  The 
pressure  of  the  water  iiassinir  through  tho  main  should 
not  be  less  than  7  lb.  to  the  inch. — VV.  P.  S. 

Seicige  :    Proress  and  apparatu.<t  for  treatimj .     Oxy- 

chloridcs  (19(J7),  Ltd.     Fr.  Pat.  394,277.  Sept.  14,  1908. 

See  Eng,  Pat.  21,566  of  1907  :  this  J.,  1908.  1080.— T.  F.  B. 
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Bydrocelliilose  ;     Production    ni ii/    sulphutic   acid. 

C.  G,  Schwalbe.     Z.  angew.  C'hem.,  1909.  22,  155— l.j(>. 

The  author  critiei.ses  a  pa)>er  by  Biittner  and  Xeuman 
on  the  above  subject  (this  .1.,  19<I9,  105).  Ho  contests 
their  view  that  elementary  analysis  is  the  best  measure 
of  the  degree  of  resolution  in  the  <a.se  of  hydrocelluloses. 
Further,  even  if  elementary  analysis  were  sufliclently 
accurate,  it  would  fail  to  make  any  distinction  between 
hydrocelluloses  aiul  celhdose  hydratcsi.  The  cupric- 
reduction  method,  on  the  other  hand,  is  characteristic 
for  hydrocelluloses  and  is  in  actual  <ise  in  practi.  e  for  (he 
determination  of  the  degree  of  hydrolysis.  Biittner  and 
Neuman  also  state  that  hydrocellulose  is  oxtremcly 
resistant  towards  acids  and  alkalis.  But  it  is  pointe<l 
out  tlint  their  results  merely  show  that  the  residual 
hydrocellulose  has  the  same  elementary  composition 
after  boiling  with  acids  as  it  had  before,  and  take  no 
account  of  the  quantity  of  substame  dis.solved  in  the 
form  of  sugar,  etc..  as  the  residt  of  the  treatment  with 
acid,  isimilarly.  the  author  contests  the  statement  ;i> 
to  the  resistance  of  hydrocellulose  towards  alkalis.  It 
is  well  known  that  sodium  hydroxide  at  the  boiling  |>oint 
dissolves    a    large    proiHutiou    of    the    hydrocellulose    and 


that  the  cupric-reducing  ]X)wer  of  the  residvie  is  diminished. 
The  author  qtiotes  sonic  results  which  he  has  obtained  by 
boiling  Girard's  hydrocellulose  with  l."i  ]ier  cent,  sodium 
hydroxide   solution: — 


Quautit.vfof 

the  sodium 

hvdroxide 

Time  of 

rudis6olved 

Hydrocrllulosi'. 

solution  of 
15  per  cent. 

boiliniE. 

residue. 

strength. 

grniK. 

grnis. 

mins. 

per  c«nt. 

Ill 

200 

10 

4S 

111 

2011 

20 

42 

HI 

21111 

30 

4U 

10 

200 

40 

ST 

lu 

-too        1 

60 

33 

The  blue  colour  produced  by  7.ine  chloride-iodine  re.ngent 
with  hydrocellulose  is  very  transient  and  is  rapidly  removed 
by  water,  whereas  the  similar  coloration  with  cellulose 
hvdrates  re^ist.s  the  action  of  water  for  a  considerable 
time.— J.  F.  B. 

Cellulose  hydrates  ;  The  chemistry  of .     C.  G.  Schwalbe. 

Z.  angew.  Chem.,  1909,  22,  197—201. 

It  is  necessary  to  emphasise  the  differeiue  between 
hydrolysis  and  lijdraticm  in  the  case  of  cellulose,  although 
under  certain  conditions  both  may  occur  simultaneously. 
The  hydrocelluloses,  products  of  hydrolytic  action,  are 
generally  characterised  by  free  carbonyl  groups  which 
reduce  Fehliug's  solution.  The  cellulose  hydrates  may 
be  produced,  with  or  without  .simultaneous  hydrolysis, 
whenever  celUdose  is  subjected  to  the  action  of  alkalis, 
acids,  or  salts  which  exert  a  swelling  or  solvent  influence 
in  presence  of  water.  .According  to  (.'ros-s.  hydration 
may  take  place  in  presence  of  water  by  mechanical  action 
alone.  Besides  the  cellulose  hj'drates  artificially  jiroduced 
from  the  normal  cellulose  (anhydride),  other  tyiies  exist 
in  nature  which  have  never  attained  tho  dehydrated  and 
polymerised  condition  of  normal  cellulose.  Tlicse 
undeveloped  t\|>es  are  sometimes  included  in  the  group 
of  "  hemicclluloses,"  Tlie  hydrated  celluloses  differ 
widely  in  their  pro|x>rties.  but  a  high  hygroscopic  moisture 
is  common  to  all ;  the  hydrocelluloses  on  the  other  hand 
are  distinguished  by  ait  abnormally  low  moisture-content. 
Some  of  the  hydratc-s,  t.;/.,  mcrcerisctl  cotton,  posse.ss  Irigh 
tensile  qualities,  othei-s,  e.g.,  the  artificial  silks,  are 
mechanically  deficient.  These  two  groups  also  differ 
widely  as  regards  their  solubility  in  alkalis.  I'lider 
certain  conditions,  the  hydrated  celluloses  are  rosLstant 
to  esterifying  influences  to  which  the  normal  cellulose 
responds.  .AH  the  hydrated  celluloses  are  characteriscii 
by  a  diminished  resistance  to  hydrolysis  by  acids,  to  an 
extent  proportional  to  their  "  degree  of  liydiatiou." 
Many  mcthnds  have  been  proposed  for  the  determination 
of  the  ■■  degree  of  hydration  "  of  a  given  cellulose  :  Vieweg 
measures  the  absorption  affinity  towards  .sodium  hydroxide, 
Cro.ss  and  Bevan  utilise  the  thio-carbonate  reaction  and 
measure  the  viscosity  of  the  product.  Hiibner  uses  a 
oolorimetric  method  with  solutions  of  itxline  in  zinc 
chloride  of  ditTerent  strengths,  whilst  Kiiecht  mcasurwi 
the  absorption  of  benzopurpuriii  uiulcr  standard  con- 
ditions. .All  these  methods  are  own  to  objections,  and 
tho  author  ha.s  derised  a  method  based  on  the  incre».se<l 
susceptibility  to  hydrolysis  by  acids.  The  piiici»dure  is 
»8  follows  :  The  "  cop|)er  value  "'  (ciiprii-reduring  value) 
of  the  sample  is  first  determined  on  3  grins,  of  the  sub- 
stance in  the  manner  previously  described  (see  this  J. 
1907,  548).  .Another  portion  of  the  finely  chop|ied 
substance  is  then  boiled  with  a  standard  quantity  of 
sulphuric  acid  of  5  [ler  cent,  strength,  for  15  minutes 
with  constant  stirriuu.  The  acid  is  neutralised  and  the 
pre.scrihed  quantity  of  Fehlinij's  solution  is  added  n-ithout 
separatine  the  hydrolvsed  fibre  from  the  liquid.  In  thi» 
way  a  serund  "copper  value"  is  obtained,  and  the 
difference  lietween  the  two  mea.«ure^  the  hydrolysis  whiili 
has  taken  place  and  which  is  proportional  to  the  "  degiee 
of  hydration  "  of  the  orijinnl  lellulos''.  ,>some  typical, 
results  :\re  sjion^i   in  ;l.c  ti'ilc:  — 
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Hygroscopic 
moisture. 

Copper  value 

after 

hydrolysis. 

Copper  value 

before 

hydrolysis. 

Difference. 

Cotton  wool 

Ditto  mercerised  with  S  per  cent,  soda  lye 

per  cent. 
6-1 

10-7 
11-3 
12-1 

9-8 
10-7 
10-2 
ll-O 
11-4 

3-6 

3-3 

3-2 

5-0 

6-1 

6-6 

12-8 

14-0 

14-.S 

16-6 

6-6 
4.4 
3-.5 

M 
0-9 
1-3 
1-2 
1.9 
1-5 
1-9 
3-0 
2-9 
4-1 
5-7 
2-4 
2-8 

2-3 

Ditto        „            „        16    ., ,     

3-7 

Ditto        .,            .,         24     „     „ 

4.9 

Ditto        ..            „         40     .,     „         „         „    

"  Glanzstoff  "  silk 

4-7 
11.3 
12-1 

..    B 

11-5 

13-7 

Cliardonnet  silk  

Girard's  liydrocellulose 

13-6 
0-9 

0-9 

Bitter-Kellner  wood  pulp        .,             

2-7 

Patent. 
Tanning  extracts.    Fr.  Pat.  SO-t.SiO.     See  XIV. 

XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL  OILS.  &  EXTRACTS. 

Tropine  and  its  derivniives  ;  Affinity  values  cf .    V.  H. 

Veley.     Cliem.  See.  Trans.,  1909.  95.  1—8. 

In  continuation  of  his  previous  work  (this  J.,  1908.  1221). 
the  author  has  foimd  that  tropiiie.  the  parent  base  of 
the  atropine  and  cocaine  allialoids.  has  a  lower  affinity 
value  than  piperidinc.  Probably  the  stronger  piperidine 
residue  is  modified  by  beii!g  conjoined  to  the  weaker 
pyirolidine  residue,  if  the  constitution  recently  advanced 
by  Willstaetter  is  correct.  Ecgoninc  possesses  all  the 
properties  of  an  ampiioteric  electrolyte,  and  Willstaetter's 
view,  that  it  is  abetaiuc,  or  inner  anhydride,  is  confirmed. 
Anhydroecgonine  is  a  stronger  base  than  ecgonine,  and  is 
approximately  erpial  in  affinity  value  to  an  aromatic 
betaine.  Benzoylecgonine  does  not  remain  in  combina- 
tion with  hydrochloric  acid  in  w  eak  solutions  ;  it  resembles 
caffeine  in  its  basic  fimctions.  Cocaine  is  a  relativety 
strong  base,  but  is  weaker  than  ammonia.  Tlie  replace- 
ment of  the  carboxylic  hydrogen  in  benzoylecgonine  by  the 
methyl  group  produces  effects  analogous  to  those  pre- 
viously observed  with  glycine.  Tlie  affinity  value  of 
cocaine  was  toimd  to  be  approximately,  /i'ii  =  2-5x  10-', 
by  determming  the  mass  of  sodium  hydroxide  contained 
in  a  hydrolysed  borax  solution  which  was  required  to 
upset  the  equilibrium  between  a  certain  mass  of  cocaine 
combined  with  hydrochloric  acid.  The  tropeines,  atro- 
pine and  homatropine,  have  an  affinity  value  greater  than 
ib  =  lxlO-',  and  i\'/20  solutions  of  their  hydrochlorides 
show  no  appreciable  hydrolysis  when  heated  to  boiling 
point.— J.  O,  B. 

Yohinihe-harh  (oj  the.  Cameroons),  and  its  recognition 
in  prcitarations.  C.  Griebel.  Z,  Unters.  Xahr.  n. 
Gemissm.,  1909,  17,  74— "S. 

The  presence  of  powdered  Yohimbe  bark  in  preparations 
may  be  recognised  by  means  of  the  microscope  and 
chemical  tests.  Under  the  microscope,  the  powder  is 
seen  to  contain  large,  but  narrow,  bast  fibres,  which  are 
free  from  pores,  and  entirely  free  from  schlerenchymatous 
cells.  Cork  cells  are  present,  which  are  strongly  com- 
pressed, porous,  and  generally  free  from  pigment.  The 
cells  of  the  parenchyme  have  brown  walls,  contain  prac- 
tically no  starch,  and  show  clusters  of  reddish-brown  par- 
ticles. For  the  chemical  tests,  an  extract  is  made  with 
ether  in  the  presence  of  an  alkali,  and  the  solution  evapo- 
rated. 'Tlie  presence  of  yohimbine  in  the  residue  can  be 
sliown  by  the  following  reagents.  With  strong  sidphuric 
arid  uo  c;oloration  is  obtained,  but  the  addition  of  a  crystal 
of    potassium    bichromate    causes    a    blue-violet    streak, 

[  changing   to     bluish-grey    and    then    to    greenish-bro\™. 

(  Erdmann's   reagent    (sulphuric    acid    containing   a   small 

j  quantity  of  nitric  acid)  causes  a  dark  grey-blue  colom-, 
passing  quickly  to  yellowish-green.  Prohdc's  reagent 
(5  mgrms.  of  sodium  molybdate  in  1  c.e.  of  strong  sulphuric 

,  acid)  causes  an  inuuediate  grey-blue  colom-,  quickly 
turning  to  dark  blue,  fiiuiUy  to  green.     JIandelin's  reageiit 


—J,  F,  B. 

(1  grm.  of  ammonium  vanadate  in  200  c.c.  of  strong  sul- 
phuric acid)  brings  about  a  fine  dark  blue  colour  with  a 
trace  of  violet  in  the  residue  itself,  whilst  the  reagent  turns 
to  an  orange  colour,  subsequentl3-  becoming  brick-red. 

— F.  Shd>'. 

c-Conicciiie  :    Si/nthesis  of  inactive .      K.  LoSler  and 

H.  Kaim.  Ber.,  1909,  42,  94—107. 
The  authors  prepared  trichloro-a-picolylmetliylalkine  by 
the  condensation  of  a-picoline  and  chloral.  The  pro- 
duct was  treated  with  alcoholic  potassium  hydroxide 
when  pjTidylaerylic  acid  was  obtained,  with  a  small 
quantity  of  a-pyridyl-lactic  acid.  Pyridylacrylic  acid 
was  reduced  with  sodium  and  alcohol  with  the  forma- 
tion of  piperidylpropionie  acid,  CjH,(,X.CH.,.C'Ho.C'OOH. 
The  livdrochloride  of  the  ethyl  ester  of  piperidylpropionie 
acid  nielts  at  122^  C.  :  the  ethyl  ester  boils  at  143'— 144=  C. 
at  21  mm.,  and  has  the  sp.  gr.  1-0214  at  15^/4°  C.  :  the 
hydrochloride  of  the  free  acid  melts  at  188^  C,  :  and  the 
free  acid,  C5HinX.CH.,.CH„.COOH,2H.,0.  crystallises  from 
ivater  in  large  tablets,  ami  melts  at  147' — 148'  C.  'When 
piperidylpropionie  acid  is  heated  in  a  vacuum  to  200^  C, 
2-piperolidone,  CgHjsX'O,  distils  over.  Tliis  liquid  lactime 
is  easily  soluble  in  water  and  alcohol,  boils  at  126^ — 127°  C. 
at  12  mm.,  and  at  263° — 264°  C.  at  the  ordinary  pressure. 
a-Pyiidyl-lactie  acid  was  reduced  with  sodium  and  alcohol, 
and  after  further  treatment  3-hydroxy -2-piperolidone, 
CgHj^OoX.  was  obtained.  This  substance  melts  at  129" — 
130°  C.," boils  at  183°— 184°  C.  at  18  mm.,  and  at  304"— 
305°  C.  at  the  ordinary  pressure.  This  was  reduced  with 
sodium  and  alcohol  with  the  production  of  piperolidine, 

CH2.CH2.CH,CH,^(-,jj 
CHo.CHa.N-CHs"^      °' 

Piperolidine  in  its  physical  constants  and  in  the  melting- 
point  of  its  salts  is  identical  with  ^-coniceine.  and  the 
constitution  of  that  alkaloid,  as  ascertained  by  Lellmana 
(Annalen,  259.  193)  is  thus  confirmed. — F,  Shdx. 

fi-Coniceinc    (l-a-allylpiperidine)  .-    Synthesis  of .     K. 

Loffler  and  G.  Friedrich.  Ber.,  1909,  42.  107—110. 
By  the  treatment  of  a-picoline  with  acetaldchyde, 
a-picolylmethy  I-a!kine  is  produced.  This  can  be  reduced  with 
sodium  and  alcohol  to  pipecolylmcthylalkine.  boiling  at 
222°— 228°  C,  and  melting  at  56°— 58°  C.  after  crystalising 
from  light  petroleum.  a-Pipecolylmethylalkine  was 
treated  with  phosphorus  pentoxide  at  100°  C.  in  a  current 
of  lij-drogen,  the  prodi.ct  dissolved  iu  ice-water,  the  licjuid 
made  alkaline,  and  the  free  base  distilled  with  steam. 
The  product  was  a  colourless  oily  base,  which  on  treatment 
with  picric  acid  gave  two  salts,  cine  solid  and  the  other  oily. 
The  salts  were  separated  by  crystallisation  from  alcohcjU 
and  a  solid  picrate  obtained  melting  at  U.'i — 114-5°  C., 
which  was  deco:ui)osed  with  alkali  in  order  to  obtain  the 
free  base,  llie  base  obtained  in  this  way  was  inactive 
a-allylpiperidine.  C'sHi.X.  It  boils  at  108-5°- 170°  C.  at 
753  mm.,  and  has  the  sp.  gr.  0-871G  at  15°/4°  C.  :  the 
hydrochloride  melts  at  20B°— 207°  ('.  This  base  was 
resolved  into  its  optical  isomerides  by  crystallising  thft 
bitartrate  from  water.  The  dextro-rotatory  base, 
f/-a-allylpiperidiue,    forms   a    bitartrate   melting   at   62° — 


218 


Cl.  XX.— fine  chemicals.  AUkALOlDS,  ESSEXTUL  OILS,  &  EXTRACTS.        tKeb.  27.  !909. 


G3°  C.  The  free  base  melts  at  38-5'— 39°  C,  and  has 
Io]d=  +49-89'  at  45  C.  Tlie  hydrochloride  melts  at  ISI  — 
182°  r.  The  la'vo-rotatory  Iwkse,  /-o-oUylpiperidine,  was 
identified  as  /i-coni.eine  (this  J.,  1905,  1180).  The  oily 
picrate  nssoeiated  with  the  picrate  of  inactive  a-allyl- 
piperidine.  ni.  pt.  113^ — 114-5'  C,  was  found  to  contain 
a  base  described  as  i«o.a-allylpij)eridine.  Tlie  hydro- 
<-hloride  of  iVo-a-allylijiperidine  melts  at  18(5° — 187"  C,  the 
free  base  boils  at  16ti-5'  —  UiS-5°  C,  and  has  the  sp.  gr. 
tl-8695  at  15°/4''  C.  By  meniLs  of  tartaric  acid,  tlho-a- 
allylpiperidine  was  obtaine*!,  which  liud  the  specific  rota- 
tion, [o]d=  +"24-81"  at  15'  C,  and  formed  a  hydroohloride 
melting  at  189'— 190°  C.  /i.Coniccine  was  heated  to  ItK)"  C. 
Udder  pressure  with  hydriodic  acid,  and  retluced  with  zinc 
tlust  at  ()'  C.  The  base  obtained  in  this  way  was  proved 
to  be  coniine. — F.  Shdx. 

Essential    oils  r     Constituents    of    .     Constitution    of 

aimphcnc  and  its  oxidation  bi/  means  of  ozone.     F.  W, 
Semmler.     Ber.,   1909,  42,  246—262. 

Crude  camphene  when  o.xidised  with  ozone  gives  rise 
to  but  one  ozonide,  C^qHioOs,  showing  that  cnido  camphene 
is  not  ,1,  mixtiire  of  i.somerides  but  a  single  substance. 
Camphene  ozonide  is  a  viscous  oil,  which  is  decomposed 
on  steam-distillation,  or  by  distilling  in  a  vacuum. 
When  the  ozonide  is  distilled  with  steam,  campbenilono 
glasses  over,  whilst  a  hydroxy -acid,  C9H10O3,  romains 
behind,  livuiphenilone  melts  at  40''  C.  boils  at  73° 
— 75°  C.  at  10  mm.,  has  the  sp.  gr.  0-9800  at  20°  C,  and 
nD  =  1-469.  The  semicarbazone  melts  at  223°  C.  Tho 
acid,  CpHieOs.  proved  to  be  c-hydroxycamphenilonic 
acid,  which  is  readilv  converted  into  the  lactone,  C9Hx40<.. 
Tho  lactone  boils  at  126°— 128°  C.  at  10  mm.,  and  sefs 
to  large  tabular  crystals  melting  at  95° — 96°  C.  The 
acid,  C9H1CO3,  on  distilling  in  a  vacuum  decomposes  into 
the  lactone  mentioned  above,  and  an  acid,  C9Hi4l>o, 
which  boils  at  136 — 140=  C.  at  10  mm.,  and  has  the  sp.  "r. 
1-028.  The  author  concludes  that  camphene  has  tne 
constitution   represented   by   the   formula : 

CH, 


una -^CH.C :  CHo 

CH, ^CH.C 


:.c(CH3)2 


-F.  Shds. 


Grignard  synthesis  :  Action  oj  phenyl  magnesium  bromide 
on  ramphor.  H.  J.  M.  Creighton.  Proc.  Nova  Scotia 
Inst.  Sei,.  1908,  11,  593—597.  (See  also  this  J..  1900, 
682). 

.\  SOLCTION  of  Japanese  camphor  in  It  times  its  weight 
of  ether,  was  allowed  to  drop  into  the  calculated  quantity 
of  the  phenyl  magnesium  bromide,  and  tho  mixture  was 
maintained  at  liO  C.  imder  a  reflux  condenser  all  night, 
the  mixture  being  poured  on  to  crushed  ice.  containing 
an  excess  of  dilute  hydrochloric  acid  to  di.ssolvo  the 
precipitated  magnesium  hydroxide.  The  oil  was  separated 
from  the  resulting  liquid,  treated  with  sodium  bisul|)hito, 
to  remove  any  uudecomiwsed  ketone,  and  then  washed 
with  water  and  dehydrated  over  calcium  chloride. 
After  expelling  the  un.-iltered  camphor  at  205° — 210"  C, 
the  product  was  distilled  in  vacuo,  at  150°  C.  furnishing 
a  pale  yellow  oil,  amounting  to  about  25  per  cent,  of 
the  theoretical  yield.  This  oil  has  a  flavour  of  balsam, 
and  is  miscible  with  alcohol,  ether,  and  chloroform.  The 
sp.  gr.  is  0-977,  b.  pt.  143°— 14.'>°  C.  at  14  mm.  pressure,  and 
258^ — 260°  C.  at  760  mm.  The  mean  molecular  weight 
is  232-1,  as  compared  with  239-17  (cal.)  for  C^eHazO ; 
and  the  ))ereentage-comi)osition  is :  carbon,  83-89 ; 
hydrogen.  9-28  :  oxyRCu  (by  difT.).  0-83  per  cent.  ;  s|)ecific 
rotation  (in  alcohol  solution)  (o]n  =  7-5r).  The  product 
is  a  tertiary  alcohol,  analogous  to  methvlbomcol,  and 
should  therefore  Ix-  termed  phenylbomeol.  — C.  .S. 

OhemolherapeiUics :       Present     condition     of .      1'. 

Ehrlich.     Ber.,   1909,  42,   17—47. 

The  author  descrilies  the  difference  lietween  .-^erum- 
therapeutirs,  in  wliich  the  agents  u.sed  are  those  developed 
in  the  organism,  and  chemothera]K'Ulics  in  which 
synthetic  remedies  are  employed.  Synthetic  remedies 
ape  especially  useful  in   malaria  and  diseases  caused   by 


trypanosomes,  ot<^.  The  paper  is  concerueil  maiuly 
with  the  attempts  to  prepare  substances,  which  while 
having  no  api/reciable  injurious  action  on  the  organism, 
yet  arc  capable  of  completely  and  readily  destroying 
trypanosomes — parasites  which  are  the  cause  of 
numerous  diseases  of  animals,  and  also  of  sleeping  siclcncss. 
The  improvements  and  developments  which  have  followed 
since  the  introduction  of  atoxyl  (sodium  ;j-amino- 
phenylarsinate)  are  described  and  disi-ussed.  In 
arsenophcnylglyiine,  it  is  stated,  a  compoimd  has  been 
obtained  which  in  thousands  of  trials  on  lower  aninials 
infected  with  tryjmnosomes,  has  never  faile<i  to  effect  a 
cure.  The  author  is  of  the  opinion  that  further  work 
in  chemolherniwutics  will  be  more  fruitfid  still  if  based 
on  the  view  that  independent  partial  functions  ("ihemo- 
ceptors ")  may  be  dillcrcnti.-ited  in  the  cell  itself,  and 
that  tho  activity  of  thera|K>utic  agents  is  goveme<l  by 
the  nature  of  the  interaction  (combination,  etc.)  between 
such  agents  and  the  '"  chemoceptors."  (See  also  this  -I., 
1902,   789;    1908,   710.    1131).    1175;     1909.  100).— A.  •<. 

Siiprarcninc  and  related  substances  ;  Sew  ei/nthesls  of . 

K.  Bottcher.     Ber.,   1909,  42,  253—260. 

Ix  synthesising  suprarcnino  and  allied  subf^tances,  the 
author  has  isolated  a  number  of  compoundi-  The 
methylene  ether  of  ^•inylpyrocatechol, 

CH2<02>C6H3.CH  :  CHj, 

(obtained  by  the  action  of  methylmagne.-ium  iodide 
on  piperoual)  was  dissolved  in  carbon  tetrachloride, 
and  chlorine  passed  tlirough.  when  3-4-metliylcnedioxy- 
/3-chloro-n-hydroxyothane  was  produced.  This  sub- 
stance crystallises  in  needles  melting  at  95'  C.  It 
was  treated  with  phosphorus  iientachloride.  which  wa> 
distilled  off  <mder  rediiced  pressure,  and  the  residue 
dissolved  in  acetone.  Water  was  adde<l  slowly,  the  liquid 
carefully  neutralised  with  sodium  carbonate,  extracted 
with  ethi-r,  and  the  ethereal  solution  eva]>orated.  The 
substance  thereby  produced  is  o-[3.4-dihydroxy]jlienyl)- 
/S-chloro-a-hydroxycthane.  .^fter  can'ful  cristallisation 
from  benzene,  it  decomposes  at  100' C.  and  is  not  very 
Stable.  The  same  product  can  be  produced  by  a  similar 
reaction  from  niethylenedioxyphenjl-o-,^-dichloroethane. 
o-[3.4-Dih\ droxyphenyll-;i-bromo-o-liydroxyethane  is  pro- 
duced by  analogous  reactions  and  decomposes  at  92° 
— 93°  C.  Either  of  the  above  halogen -h\drins  is  converted 
into  supraronine  by  the  action  of  nu'thylaniine.  3.4-.Mc- 
thylenedioxypheuyl-,^-bromo-a-hydroxyethane  »a>;  heated 
with  sulphury!  chloride,  and  the  excess  of  the  latter  dri\cn 
off  at  reduced  pressure.  The  residue  was  crystalli.-'ed 
from  dilute  alcohol  and  formed  long  needles  melting  at 
128° — 129  C.  :  it  was  found  to  lie  a-[.3.4-methylinedioxy- 
chloropbenyll-fi-bromo-o-hydroxyethane.  The       corre- 

sponding .-i-chloro  product  melts  at  126' — 127°  f".  /ixriido- 
Safrol  chlorohydrin,  CH„<(\,>C6H3.C({)H)(CH3 ).CH,CI. 
was  produced  by  tlie  action  of  chlorine  on  psr i/rfo-snfrol  dis- 
solved in  carbon  tetrachloride.  This  was  treated  with  phos- 
phorus pcntachloride  and  acetone  as  l)efore,  and  the  chloro- 
hydrin thus  obtained  was  allowed  to  interact  with  methyl- 
amine  to  form  a-meth\  Isuprarenine.  This  base  was  purified 
by  dissolvuip  it  in  liydrochloric  acid  and  )in-cipitatuig 
withammouia.whcn  il  formeda  bright  \ellowish-brown  (xiw- 
der.  »»o.Safrol  dichloride,  CH2<0«>CitH3.t;H('l.CHCI.CH„ 
was  prepared  bv  tho  action  of  chlorine  on  iVosafrol, 
and  boiled  at  "l64— 16(i'C.  at  11  mm.  By  tifat- 
ment  w-ith  ))hosphoru«  pentachloride  and  acetone 
as  before,  o-f  3.4-dihydroxyphcnyl  l-j-i-cldoro-o-hydroxy- 
propane  was  produced,  which  was  i-ryslallised  from  ethyl 
acetate  and  diioni]>ose<l  at  104—10.5  C.  The  ,-<-mcthyl 
suprnreninc  produced  therefrom  was  a  yellow  ]Miwder. 
When  the  methylene  ether  of  vinilpyrocalechol  is  treated 
with  liydrouen  bromide,  methylenedioxybromophenyl-;*- 
bromo-a-hydroxyctliane  is  jiroduced  which  melts  at 
157' — LW  ('.  I'liis  substance  iin  oxidation  vields  mono- 
bromopireronylic  acid,  m.  pt.  201° — 202'  ('.  It  was 
treate<l  with  pbosphonis  (lenljichloride.  and  finallv  a  mono- 
bromosuprarenine.  (OH)oC„HjBr.t;H(OH).CHo.NH.(JH,. 
was  obtaiiie<l  as  a  light- brown  jiowder.  The  sjiilhetio 
suprareuine  formed  metliylaminc  on  warming  witJl 
sodium    hydroxide,    and    gave    a    green    coloration    with 
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ferric  chloride  in  dilute  hydrochloric  acid.     Its  physio- 
logical action  resembled  that  of  natural  suprarenine.     (See 
this  J.,  1909,  41.)— F.  Shdn. 
Volatilisaiion  and  sublimation,  especially  of  high-molecular 

carbon  cmnpounds,   at  low  temperatures,   ia.  a  vacuum. 

C.  J.  Hansen.     Ber.,  1909,  42,  210—214. 

The  author  has  determined  the  temperature  at  which 
appreciable  volatilisation  of  some  high-molecular  carbon 
compounds  occurs  in  the  cathode  light  vacuum  (compare 
Krafft,  this  J.,  1908,  21,  68).  Some  of  the  results  are 
shown  in  the  following  table  : — 


Weight 

LOBB   of 

Substance. 

Temp. 

Time. 

taken. 

weight. , 

°C. 

hours. 

grms. 

KTms. 

Lauri*  acid  

•i-2. 

6 

0-8215 

0-0005 

MvTistic  acid    

27 

6 

0-4263 

0-0003 

Palmitic  acid    

32 

12 

0-4840 

0-00012 

Stearic  acid 

38 

12 

0-6266 

0-00012 

Laurone 

40 

10 

0-4935 

0-eooi 

Mvriatone    

46 

10 

0-4638 

0-0001 

Paliiiitone    

62-7 

13 

0-5802 

0-0001 

Stcarone 

58 

13 

0-5642 

0-00003 

Dotriacontane 

63 

14 

0-6942 

0-0002 

Phenanthrene  lost  34  per  cent,  of  its  weight  in  12  hours 
at  36°  C,  and  12  per  cent,  in  12  hours  at  the  ordinary 
temperature  (about  20°  C).  Anthracene  lost  1  per  cent, 
in  6  hours  at  35°  C.  Phenanthraquinone  lost  0-15  per 
cent,  and  anthraquinone  0-08  per  cent,  in  10  hours  at 
36°  C.  From  0-4547  grm.  of  alizarin,  0-2  mgrm.  sublimed 
in  12  hours  at  55°  C.  Maleic  acid  was  sublimed  without 
decomposition  at  about  80°  C.  ;  citraconic  acid  was 
sublimed  at  40°  C,  but  was  converted  partially  into  the 
anhydride.  Phthalic  acid  began  to  decompose  at  120°  C, 
but  by  heating  three  boats,  each  containing  1  grm.  of  the 
ooarsely  powdered  acid,  for  48  hours  at  115" — 117°  C, 
1  grm.  of  pure  phthalic  acid  was  obtained  as  sublimate. 
All  the  temperatures  given  refer  to  the  vacuum  of  the 
cathode  light.     (See  also  KempflF,  this  J.,  1908,  1049.) 

— A.  S. 

a-Naphthol .;    New  reaction  for  .     Dane.      L'Union. 

pharm.,   1909,  50,   1. 

On  adding  a  few  drops  of  formaldehyde  solution  to  a 
solution  of  a  few  cgrms.  of  a-naphthol  in  caustic  alkali, 
a  green  colour  is  formed  in  a  few  minutes  in  the  cold, 
and  at  once  on  warming  ;  this  changes  to  deep  blue. 
On  exposing  the  blue  solution  to  the  air,  a  brown  in.soluble 
substance  separates.  With  (3-naphthol,  no  such  reaction 
occurs  ;  even  after  several  months'  contact  no  colour  is 
formed,  but  a  slight  amount  of  insoluble  substance  is 
leposited.  Although  the  blue  colour  commences  to  form 
Jn  the  surface  of  the  mixture,  it  is  not  dependent  on 
>xygen  :  it  occurs  in  a  precisely  similar  manner  in  a 
iolution  of  a-naphthol  protected  from  the  atmosphere 
5y  a  layer  of  vaseline  oil. — J.  0.  B. 

titrates  and  hydrocyanic  acid';    Loss  of during  the 

drying  of  plants.     E.  Couperot.     J.  Pharm.  Chim.,  1909, 
29,  100—102. 

)iffeke>;t  portions  of  the  plants  of  three  varieties  of 
Ider  {Sambucus  nigra,  S.  laciniata,  and  S.  racemosa) 
'ere  dried  by  exposure  to  air  and  the  amounts  of  hydro- 
yanic  acid  and  nitrates  determined.  The  amount  of 
bese  substances  in  the  fresh  plant  was  also  ascertained. 
V  table  is  given  showing  the  amounts  of  each  present. 
t  was  found  that  drying  the  plant  in  the  air  caused  a 
|>ss  of  one-fifth  or  even  one-half  of  the  hydrocyanic  acid 
jr  nitrate  originally  present.  If  the  plant  was  dried 
juickly  by  heating  to  60°  C,  there  appeared  to  be  no  loss, 
^idicating  that  during  the  slow  drying,  a  secondary 
^mentation  must  go  on. — F.  Shdn. 

^hydrocyanic  acid  •;    Formation  of  ,  during  the  action 

i  of  nitric  acid  on  phenols  and  quinone-s.    A.  Sevewetz  and 
L.  Poizat.     Compt.  rend.,  1909,  148,  286—288. 
HE   formation   of   hydrocyanic    acid    by    the   action    of 
itric  acid  on  organic  substances  appears  to  occur  only 
hen  there  is  a  phenolic  or  quinonic  group  present.     The 


author  considers  that  an  ortho-  or  para-nitroso-derivative 
of  the  phenol  is  first  formed,  which  can  fimction  as  an 
ortho-  or  para-quinoneoxime.  This  is  oxidised  in  such 
a  way  as  to  produce  mesoxalic  acid  and  its  oxirae,  or 
oxalic  acid  and  the  monoxime  of  dihydroxytartaric  acid  ; 
and  the  hydrocyanic  acid  is  derived  from  the  oxime. 

—J.  T.  D. 

Cyanuric  acid  ;   New  method  of  preparing from  urea. 

R.  von  Walther.     J.  prakt.  Chem.,  1909,  79,  126—128. 

Thn  grms.  of  urea  were  mi.xed  with  20  grms.  of  anhydrous 
zinc  chloride  and  heated  to  about  220°  C.  After  cooling, 
the  reaction  product  was  treated  with  dilute  hydrochloric 
acid,  and  the  crystals  which  separated  were  purified  by 
recrystallisation  from  hot  water.  The  yield  of  cyanuric 
acid  thus  obtained  was  62  per  cent,  of  the  theoretical 
quantity  and  was  not  improved  by  varying  the  amount 
of  zinc  chloride  used. — A.  S. 

I   Ethers  7     New    method    of    preparation    of    .     J.    B. 

Senderens.     Compt.    rend.,    1909,    148,    227—229. 

By  the  catalytic  action  of  precipitated  aluminium  oxide 
I  on  alcohol  vapour,  the  alcohol  is  dehydrated,  forming  an 
ethylene  hydrocarbon.  In  the  case  of  acids,  dehydration 
I  involves  the  participation  of  two  molecules,  carbon  dioxide 
and  an  ether  being  formed:  thus,  2CH3.C02H  = 
H0O-I-CO2-4-CH3.CO.CH3.  It  is  now  found,  using 
alumina  obtained  by  precipitating  sodium  aluminate  with 
sulphuric  acid,  that  if  the  temperature  is  maintained  at 
240° — 260°  C,  the  formation  of  ethylene  from  alcohol  is 
very  small ;  two  molecules  of  alcohol  become  involved 
in  the  dehydration  and  ether  is  formed.  The  vapours, 
I  after  passing  over  the  heated  alumina,  are  condensed  to 
a  liquid,  which  separates  into  two  layers.  The  upper 
layer  when  separated  by  decantation,  consists  of  ether 
so  far  dehydrated  that  83-5  per  cent,  distils  below  60°  C. 
The  process  is  applicable  to  95  and  85  per  cent,  alcohol 
as  well  as  to  absolute  alcohol.  Dimethyl  ether  and 
dipropyl  ether  have  also  been  obtained  in  a  similar 
manner.^ — E.  F.  A. 

Dihydroxyaceione  ';.   Colour  reactions  of .      G.  Denigis. 

Compt.  rend.,  1909,  148,  172—173. 

DiHYDROXYACETONE,  whether  prepared  synthetically  or 
by  the  action  of  the  sorbose  bacterium  on  glycerin,  gives 
colour-reactions  with  certain  phenolic  substances  and 
alkaloids — resorcinol,  thymol,  fi-naphthol,  codeine  and 
other  opium-alkaloids.  The  reagent  in  5  per  cent,  alcoholic 
solution  (0-1  c.c),  the  solution  of  dihydro,\:yacetone, 
containing  not  more  than  1  grm.  per  litre  (0-4  c.c),  and 
exactly  2  c.c.  of  sulphuric  acid  of  sp.  gr.  1-84  are  mi.xed 
in  a  test-tube,  and  after  one  or  two  minutes  at  the  ordinary 
temperature,  the  tube  is  heated  in  boiling  water  for  two 
minutes.  With  codeine,  a  deep  greenish-blue  colour  is 
struck  ;  with  /S-naphthol,  a  green  colour  with  greenish 
fluorescence  ;  with  resorcinol,  in  the  cold,  a  colour  resem- 
bling that  of  solutions  of  bichromates  ;  with  thymol,  also 
in  the  cold,  a  blood-red  or  claret  colour,  becoming  rose 
at  very  great  dilutions.  All  of  these  reactions  are 
extremely  delicate.  The  colorations  with  the  different 
morphine  alkaloids  (morphine,  codeine,  oxydimorphine, 
apomorphine)  permit  of  distinguishing  these  alkaloids 
readily  from  one  another. — J.  T.  D. 

Dihydroxyaceione;  Reactions  of .     G.  Deniges.  Compt. 

rend.,  1909,  148,  282—283. 
Certain  colour  reactions  are  given  by  dihydroxyacetone 
in  presence  of  bromides  {and  hence  by  glycerin  which 
has  been  converted  into  dihydroxyacetone  by  addition  of 
bromine)  which  are  not  given  by  dihydroxyacetone  alone. 
The  reagents  the  author  has  iised,  amongst  others,  are 
especially  guaiacol,  salicylic  acid,  and  gallic  acid.  Into 
a  t«st-tube  is  put  0-1  c.c"  of  a  5  per  cent,  solution  of  the 
reagent,  0-1  c.c.  of  4  per  cent,  solution  of  potassium 
bromide,  0-4  c.c.  of  the  solution  containing  dihydroxy- 
acetone (not  stronger  than  1  grm.  per  litre),  and  2  c.c.  of 
sulphuric  acid  of  sp.  gr.  1  -84.  The  substances  are  mixed 
by  shaking,  and  the  tube  is  immersed  for  two  minutes  in 
boiling  water.  Guaiacol  gives  a  deep- blue  tint  in  a  solution 
containing  0-1  grm.  per  litre,  becoming  more  rose-coloured 
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as  the  solution  liecomes  more  dilute.  Snlirylic  acid 
strikes  a  strawlierry  red  inlour,  and  gallii.'  acid  a  deep 
%nolet.     (See   also    preceding   abstract.) — J.  T.  D. 

todojnrm  ;     Formation  of .     G.   Guerin.     .1.   Pharm. 

Chim..  UtOi).  29.  54—55. 
In  the  presence  of  ammoiiin  and  a  caustic  alkali,  iodoform 
is  formed  by  the  action  of  iodine  on  carljonic  acid.  From 
5  to  6  prms.  of  potassium  io<lide  and  2  or  3  grms.  of  an 
alkali  carbonate  arc  dis-^olvcd  in  5(1  \.c.  of  water,  then 
10  c.c.  of  ammonia  solution  and  the  same  tpiantity  of 
caustic  alkali  solution  ai-e  added.  The  mixture  is  tri'ated 
with  a  solution  of  an  alkali  hypochlorite,  which  causes 
the  appearance  of  black  (locks  of  nitrogen  iodide  ;  when 
this  no  longer  readily  disjipiK-ars,  on  agitation,  after 
adding  more  hypochlorite,  a  large  excess  of  ammonia 
is  added  at  once  which  brings  about  the  almost  instan- 
taneous conversion  of  nitrogen  iodide  into  iodi>form. 
If  the  hypochlorite  solution  employed  is  very  dilute, 
there  is  no  [revious  separation  of  nitrogen  iodide.  The 
reaction  ap|H»ars  to  occur  as  follows  : 

KI  +  KC10  =  KC1-|-KI0: 


XH3.l3N-  +  -2KIO  +  KoC03+2NH3  = 
CHl3+2KI  +  2K0H-t-4X  +  3H20. 


.4f/«on    of   alcohols   on    metallic    — 
and    L.    I'ratt.     Chem.    Soc.    I'roc 


-J.  O.  B. 

-.     F.  M. 
1900,  25, 


Calcium ; 
Perkin 
18. 

When  calcium  is  added  to  alcohols,  reaction  ensues  and 
the  alkyloxido.  Ca(()R)2,  is  produced  (this  J.,  1908,  39). 
The  reaction,  however,  is  generally  slow,  but  is  greatly 
facilitated  by  heat.  Calcium  hydride  reacts  more  readily 
than  metallic  calcium,  but  the  product  is  less  piire  than 
when  the  metal  is  employed,  owing  to  impurities  in  the 
calcium  hydride.  Calcium  cthoxide  is  soluble  in  ethyl 
alcohol,  and  crystallises  with  two  molecules  of  alcohol 
of  crystallisation.  Other  alkUoxidcs  are  not  so  readily 
prepared,  owing  to  their  insolubility  in  the  alcohols. 
Calcium  cthoxide  has  been  employed  .satisfactorily  for 
organic  condensations  in  place  of  sodium  ethoxide. 

Puri'.ij  o/  lactose.     Hillringhaus  and  Heilmann.     See  XVI. 

Patents. 

[Theobromine     double     salts]     Pharmaceutical     products; 

ilanujnrture  of  new .     G.    W.   .lohnson.    l.«ndon. 

From  Verein.  Chininfabr.  Zimmer  und  Co.,  Frankfort, 
Germany.     Eng.  I'at.  6439.  Marx-h  23,  1908. 

Double  .salts  of  theobroniine-sodium  and  halogen  salts 
of  the  alkalis  are  obtained  by  the  interaction  of  molecular 
pro[iortions  of  the  components.  These  double  sjilts 
are  readily  soluble  in  water.  Example:  18  parts  of 
theobromine  are  dis.solved  in  an  aqueous  solution  of  4 
]iarts  of  .sodium  hydroxide.  5-85  parts  of  sodium  chloride 
arc  added,  and  the  solution,  after  filtering  if  necessary, 
is  eva|iorated. — A.  S. 

Xerol :     Process  /or  the   extraction   of   from    oil   of 

Helichn/surn  angustifnlium  and  other  species  of 
Helichr'iisum.  Heine  und  Co.  Pr.  Pat.  394.496, 
.Sept.    21.    1SH18.     Under    Int.    Conv..    Sept.    21,    1907. 

The  claims  are  for  the  extraction  of  nerol  from  oils  of 
species  of  llclichrysum,  es|)ecially  //.  angustifnlium,  by 
methods  similar  to  those  used  for  the  extraction  of  this 
alcohol  from  ])etitgrain  oil  (see  Fr.  Pat.  32t>,(i.")H  of  1902  ; 
this  J.,  190,3,  810).— A.  S. 

p-Aminophenylarsinic     acid;       Process     for      preparing 

sulphur  derii-atires  of  .     Farbwerke  vorm.  .Meister, 

Lucius.  )md  Rriining.  Ger.  Pat.  205,617,  Xov.  23, 
1907. 

.\QrEOfS  or  alcoholic  ••••ohitions  of  j(.aniinoph<-nylarsinic 
acid,  its  honiologucs  or  derivatives,  or  the  cnrrc-.ponding 
arsenious  oxide  compounds,  are  converted  into  sulphur 
derivatives  by  treatment  with  hydrogen  sulphide.  The 
compounds  have  the  constitution:  R,KN.C(iH4..'\s.'<  ; 
K,R\.CeH4.As.S2;  (R,R.\.C„H4.A8)„S3.  They  po.ssess 
higher  toxicity  than  the  corresponding  oxygen  compounds. 


but  also  have  a  stronger  action  on  trypanosomes.  The 
prejMiration  of  p.aminophenylarscnic  sulphide,  p. 
acetamino]>henylarscnic  sesijuisuljjhide,  and  phenvl- 
glycinarscnic  disulphide  is  descritwd  in  the  s]«ecilication. 
Thus,  6(J  grms.  of  /)-aminophcnylar»inic  acid  are  dissolved 
in  3  litres  of  water  and  KKIc.c.  of  hydrochloric  acid 
(sp.  gr.,  1-19),  and  the  solution  saturatwl  with  hydrogen 
sulphide  ;  the  precipitated  /i-aminophenylarsenic  sulphide, 
XH.^  .  ("oHj  .  .\8.*>.  is  dried  and  freed  from  sulphur  bv 
extraction   with  carbon   bisulphide. — T.  F.  B. 

a-Xaphthitlarsinic    acid ;      Process    for    preparing    , 

W.  .Viler.  Ger.  Pat.  205,77.'>,  Xov.  6,  1907. 
a-Xaphthylaminoarsinic  acid,  obtained  by  heating  a 
mixture  of  a-naphthylamine  and  arsenic  acid  to  liK)'  C, 
is  diazotised,  and  the  solution  of  the  diazo  com)X)und 
treatt"d  with  steam,  when  it  is  convertetl  into  a-naphthol- 
arsinic  acid. — T.  F.  H. 

Camphenc  ;     Process    for    preparing .     .Act.-Ges.    f. 

.\nilinfabr.  Ger.  Pat.  205,850,  Oct.  10,  1907. 
The  semi-liquid  compounds  resulting  from  the  action  of 
aniline  or  its  honiologucs  on  |iinene  hydrochloride  are 
decom^wsed  by  means  of  acids  or  salts  into  camphene 
and  aniline  or  a  homologue  :  u  diluent  may  lie  added 
if  desired.  The  aniline  or  other  base  is  separatetl  from 
the  camphenc  by  distillation  with  .steam,  the  last  traces 
being  removed  by  washing  with  acids. — T.  F.  B. 

Pharmaceutical  com/muntts  or  mixtures  [containing  ferrous 

carbonate] ;  Preparation  of .     H.  \V.  Lotkc,  London. 

From  E.  Lilly  and  Co.,  Indianapolis,  U.S.A.  Eng.  Pat. 
27.314.  Dec.' 10,  1907. 

See  U.S.  Pat.  876,366  of  1908  ;  this  J.,  1908,  122.— T.F.B. 

Oxalates  ;    Method  for  manufacturing .     W.  A.  Dyes, 

Manchester.  From  A.  Hempel.  Leipzig-Plagwitz,  Ger- 
many.    Eng.  Pat.  3429,  Feb.  15,  1908. 

See  Fr.  Pat.  389.039  of  1908  ;  this  J.,  1908,  958.— T.  F.  B. 

Bornyl  oxalate  ;    Manufacture  of  .     A.  Zimmcrmann. 

London.  From  Chem.  Fabr.  auf  Actien  vorm.  E. 
Schering,  Berlin.     Eng.  Pat.  14.408.  July  7.  1908. 

See  Fr.  Pat.  393,478  of  1908  ;  this  J.,  1909,  108.— T.  F.  B. 

Isoborntfl  esters  ;  Process  of  making .     C.  Weizmonn. 

Rusholme,  Assignor  to  Clayton  Aniline  Co..  Ltd., 
Clayton.     U..'<.  Pat.  910,978,  Jan.  2(),  1909. 

See  Fr.  Pat.  386.5.->2  of  1908  ;  this  J.,  1908.  712.— T.  F.  B. 

Hildrazine  ;    Production  of .     F.  Raschig,  Ludwigl- 

"hafon  on  Rhine,  Germany.  U.S.  Pat.  910,858,  .Ian.  26. 
1909. 

See  Eng.  Pat.  139  of  1908 ;    this  J..  1908,  522.— T.  F.  B. 


XXL- PHOTOGRAPHIC      MATERIALS    AND   m 
PROCESSES.  ■• 

Pholivjraphic        dereloinr        'I'yramidnl  I'l'iuimitwa " 

[dihi/droxydiphcnt/lamine].        L.    P.    Clerc.       Bull.    Soc. 
Fr»n9.  Phot..  19()9.  25.  48— .55. 

p-p'-DiHVDRoxvniPHENYi.AMiNE,  prepared  by  the  oo>- 
densation  of  ipiinol  with  p-aminophcnol,  i"  a|iplicablc,  in 
the  form  of  its  normal  sulpliate.  asa  photograpliic  developer. 
In  aqueous  solution  the  base  is  rapidly  oxidised,  but  itn 
sulphate  is  quite  stable  in  solution.  It  is  an  energetic 
photographic  developer  in  i>i-esence  of  alkalis ;  formal** . 
lor  the  various  proces,ses  are  given  in  the  paper. — T.  F.  B. 

Colour  photography  ;    Experimental  inifslignlion  ol  Lipp- 

mann'ii  prttcess  of .      H.    E.    Ives.      Z.    wiss.   Phot.. 

19tl8,  6,  373—404.  Chem.  Zentr.,  1909.  1.  335. 
The  author  (oncludes  from  the  results  of  his  cx{ierinienUl 
study  of  Lippmann's  process  of  colour  photographv 
(this  J.,  1891,  483  ;  1893,  464  :  I8!tt,  »>5).  that  the  purity 
of  the  reflected  monochromatic  light  is  increa.scd  by 
decreasing  the  content  of  silver  bromide  in  the  sensitiTe 
film.    For  the  reproduction  of  mixed  colours,  development 


il: 


VoU  XXVin.,  No.  4.1 


cl.  xxil— explosives,  matches,  &c. 


221 


with  quinol  (hydroquinone)  is  suitable,  followed  by 
bleaching.  The  colours  of  natural  objects  are  reproduced 
better  by  coarse-grained  than  by  fine-grained  films,  whilst 
the  latt«r  are  more  suitable  for  ])ure  colours.  A  reflecting 
film  of  silver  can  be  used  in  place  of  the  mercury  mirror. 
Lippmann's  films,  being  capable  of  reproducing  pure 
colours,  are  well  suited  for  use  in  the  three-colour  process. 

—A.  S, 

Tanning  and  adsorption   compounds   of   gelatin.     Liippo- 
Cramer.     See  XIV. 


XXn.— EXPLOSIVES,  MATCHES,  &c. 

Cheddites   containing   ammonium    percklorale    in    place   of 

potassium  chlorate  ;   Report  on .     Mem.  des  Poudres 

et  Saltpetres,   1907—1908,   14,  206—229. 

The  explosives  had  the  following  compositions  : — No.  1 — 
Ammonium  pcrchlorate  (82),  dinitrotoluene  (13),  and 
castor  oil  (5  parts).  No.  2 — .Ammonium  perchlorate  (50), 
sodium  nitrate  (30),  dinitrotoluene  (15),  and  castor  oil 
(5  parts). 

Rate  of  combustion  in  the  open. — No.  1 — The  rates  of 
combustion  in  mm.  per  second  at  the  external  temperatures 
stated,  were  as  follows  :  2°  C,  4-5  mm.  ;  7°  C,  100  mm.  ; 
17°  C.,  125  mm.  No.  2 — I'nder  ordinary  conditions  of 
temperature,  combustion  did  not  take  plaee  in  the  open, 
even  when  the  explosive,  before  being  tested,  had  been 
kept  in  a  dry  atmosphere. 

Detonation   by  shock. — A    weight    of   30   kilos,    with   a 
striking  surface  of  10  sq.  cm.  was  allowed  to  fall  from  a 
height  of  ir>  m.  upon  100  grms.  of  each  explosive  spread 
over  an  area  of  35  cm.  by  10  cm.     Cheddite  No.  fiO  was 
used  as  a  standard  of  comparison.     The  quantitj'  which 
exploded  in  each  instance  was  as  follows  : — No.  1,17  grms.  ; 
No.  2,  13  grms.  ;     cheddite  No.  60,  27  grms.     From  the 
point   of  view  of   transmission   of   detonation   by   shock, 
these  explosives  present  greater  security  than    cheddite 
itself.     Special      dangers      of      ammonium      perchlorate. — 
Clothing  impregnated  with  ammonium  perchlorate  bums 
more    rapidly    than'  that    impregnated    with    potassium 
ihlorate,  though  not  so  fiercely  as  when  sodium  chlorate 
is  used.     Explosives  containing  the  last  ingredient  have, 
however,    been    authorised    for    manufacture   in    France, 
I  as  it  was  found  that  this  objection  could  be  overcome. 
Ammonium  perchlorate,  as  regards  sensitiveness  to  shock, 
stands  almost  on  a  level  with  picric  acid.     As  an  explosive, 
ammonium   percldorate  is   considered   to   possess  a  con- 
siderable coefficient  of  safety.       It   is,   however,   pointed 
o>it  that  owing  to  the  possibility  of  dangerous  chemical 
reactions  occurring  between  ammonium  perchlorate   and 
potassium  and  sodium  chlorate,  the  manufacture  of  these 
two  types  of  explosives  require  to  be  completely  separated. 
Experiments  on  heating. — .\  pulverised  sample  of  elcctro- 
ytic  ammonium  perchlorate  was  heated  continuously  at 
110°  C.  for  ten  months.     Up  to  twenty  days  the  loss  was 
'mly  0-33  per  cent,   after  allowing  for   moisture.     From 
hat   time   onwards,   a  steady   decrease    of    weight    was 
ipparent,  amounting  to  23  per  cent,   at  the  end  of  ten 
r.onths.     No  loss    in  weight  could  be  detected  on  heating 
U  40°  C.  for  seven  months.     Samples  of  the  two  explosives 
iientioned,   similarly   treated,    showed    a   loss   in    weight 
quivalent  to  the  dinitrotoluene  contained  in  the  sample, 
"he  two  explosives  are   considered  as  chemically  stable 
nder  ordinary  conditions  of  storage.     Gaseous  products 
'reduced  on    explosion. — Experiments   carried   out   under 
onditions  simulating  those  present  in  mining  showed  that 
isplosive  No.  1  produced  a  very  considerable  quantity  of 
isagreeable  acid  fumes.     In  the  case  of  explosive  No.  2 
■ontaining  sodium   nitrate),  the  disagreeable  effect  was 
ot  nearly  so  marked,  and  it  is  considered  probable  that 
■n  explosive  containing  46  per  cent,  of  ammonium  per- 
'ilorate  and   34   per   cent,    of   sodium   nitrate   would   be 
'iiore   satisfactory  from  this  point  of  view.     Closed  vessel 
y.perimentr^. — The  following   pressures   per  sq.    cm.    were 
i'gistered  for  the   charge  densities   mentioned  : — No.    1  : 
]1,  975  kilos.  ;   0-2,2546;   025,  3123  kilos.     No.  2  :   0-1, 
ji2   kilos.  ;     0-2,    1942  ;     0-2,5,    2426    kilos.      Velociti/    of 
i(07ifl(ton. — No.   1 — With  a  density  of  0-69,  the  velocity 
detonation  was  found  to  be  2795  m.  per  second,  rising 


to  a  maximum  of  4020  m.  at  a  density  of  104,  and  falling 

from  this  point  to  3768  m.  at  a  density  of  1-25.     No.  2 

With  a  density  of  0-88,  the  velocity  was  2655  m. 
The  maxinuim  velocity  (3361  m.)  was  obtained  at  a  density 
of  104,  and  from  this  point  the  velocity  fell  to  300()  ni. 
at  a  density  of  1-34.  ,Sen.ntiveness  to  detonation  hi/  ful- 
minate.— With  a  detonator  containing  1-5  grms.  of 
fulminate,  detonation  of  the  explosives  was  always  complete 
if  the  density  of  the  explosive  did  not  exceed  1-3.  A 
detonator  containing  0-5  grm.  of  fulminate  caused  complete 
detonation  when  the  density  of  the  explosive  was  not 
greater  than  M.  A  detonator  containing  0-3  grm.  of 
fulminate  completely  detonated  the  explosive  when  the 
density  was  not  more  than  0-9.  The  sensitiveness  to 
detonation  was  also  influenced  detrimentally  by  a  low 
external  temperature,  and  by  a  hardening  of  the  cartridge. 
Hardening  of  the  explosive. — In  addition  to  hardening, 
properly  so  called,  there  is  also  contraction  in  the  mnterial 
of  the  cartridge,  and  the  two  phenomena  are  not  neces- 
sarily related.  For  instance  some  varieties  of  clieddite 
harden  to  a  very  considerable  extent,  but  contract  very 
little.  The  hardening  is  apparently  duo  to  resinification 
of  the  castor  oil,  owing  to  access  of  air,  and  the  large 
surface  of  castor  oil  exposed  on  account  of  the  fine  state 
of  division  of  the  chlorate.  Experiments  with  a  visco- 
meter showed  that  castor  oil  which  originally  ran  at  the 
rate  of  20  c.c.  per  hour  from  the  viscometer,  fell  in  rate 
of  flow  to  17-5  c.c.  after  1  month's  heating  at  60°  ('.  ; 
whilst  the  same  castor  oil  heated  during  the  same  time  in 
admixture  with  potassium  chlorate,  and  then  extracted 
with  ether,  had  only  a  rate  of  flow  of  2  cc,  due  to  increased 
viscosity.  Side  by  side,  a  contraction  goes  on.  at  times 
to  such  an  extent,  that  the  original  density  of  1-23  increased 
to  1-44.  It  is  to  this  latter  fact  (increase  of  density), 
that  lack  of  detonation  is  to  be  ascribed.  A  reference  to 
the  influence  of  increase  of  density  on  unsatisfactory 
detonation  referred  to  above,  makes  this  point  clear. 
Detonation  in  lead  Mocks  (,4fte/).— Tlie  lead  blocks  were 
255  mm.  in  diameter,  and  288  mm.  high.  The  hole  was 
28  mm.  in  diameter,  and  180  mm.  deep.  10  grms.  of 
explosive  were  used,  and  a  detonator  containing  2  grms. 
of  fulminate.  The  increase  of  volume  was  226  c.c.  equal 
to  22-6  c.c.  per  grm.  Dynamite  No.  1,  in  similar  blocks, 
gave  an  equivalent  of  25-6  and  26-3  per  grm.- G.  W.  lIcD. 

Explosive  I   New  termed  "  carbite  "  ;   and  three  types 

of  dynamite  containing  dinitrotoluene  ;  Reports  b)/  the 
Commission  des  Substances  Explosives  (France)  on 
requests  for  sanction  for  the  manufacture  of  — ^.  Jlem. 
des  Poudres  et  Saltpetres,  1907—1908,  14  176—177* 
185—187,    190—192. 

(I).  "Carbite"  consists  of  nitroglycerin  (25),  potassium 
nitrate  (34),  flour  (38-5),  barium  nitrate  (1),  powdered 
bark  (1),  and  sodium  carbonate  (0-5  parts).  The  resist- 
ance to  moisture  was  found  to  be  good,  though  the  heat 
test  was  only  medium.  Permission  for  the  manufacture 
of  the  explosive  was  granted.  (2).  The  explosives 
were  of  the  following  compositions  :  (A).  Nitroglycerin 
(85),  nitrocotton  (8),  and  dinitrotoluene  (7  parts).  (B). 
Nitroglycerin  (75),  nitrocotton  (5),  dinitrotoluene  (8), 
potassium  nitrate  (10),  and  cellulose  (2  parts).  (C). 
Nitroglycerin  (.50),  nitrocotton  (3),  dinitrotoluene  (7), 
potassium  or  sodium  nitrate  (34),  cellulose  or  flour  (5-8). 
and  red  ochre  (0-2  parts).  At  the  end  of  seven  months  of 
storage  the  .samples  were  in  a  good  state  of  preservation, 
though  explosive  (C),  containing  .sodium  nitrate,  showed 
slight  traces  of  exudation.  In  view  of  the  fact  that  the 
question  of  the  use  of  dinitrotoluene  as  a  constituent 
of  nitroglycerin  explosives  for  the  purpose  of  preventing 
freezing,  should  be  further  studied  in  all  its  bearings, 
only  a  few  thousand  kilos,  were  authorised  for  manufacture. 

— O.  W.  McD. 

P.iTEKTS. 

Explosives.  Anglo-French  F.  and  S.  Ltd.,  and  J.  B. 
Edwards,  London.  Eng.  Pat.  24,025,  Oct.  30,  1907. 
The  object  of  the  invention  is  to  render  the  combustion 
of  the  explosive  more  regular  and  complete,  and  to  prevent 
the  production  of  a  tlame  at  the  muzzle  of  the  gun.  For 
this  purpose   the  explosive   is   mixed   with   from   2   to   7 
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per  cent,  of  cnmauba  wax  nnd  2  per  cent,  of  sodium 
bicarbonate,  or  an  equivalent  proportion  of  magnesium 
bicarbonate  or  ammonium  bicarbonate,  together  with 
a  suitable  solvent  liquid  (alcohol,  ether,  acetone).  The 
resulting  paste  is  roUrd  into  the  form  of  a  sheet  or  the 
like,  on  the  face  or  faces  of  which  incisions  are  made, 
after  which  the  sheet  is  subjected  to  a  second  rolling 
to  reduce  its  thickness. — A.  S. 

EIplo■^<ll■e.^.     Anglo-French    F.    and  S.    Ltd.,    and   J.  B. 

Edwards,   l^ndon.       Kng.    I'at.   12.ISS.  .June  4.   1908. 

.Addition  to  Kng.  I'at.  24.02.')  of  1907.     (See  preceding 

abstract.) 
To  prevent  the  production  of  flame  during  combustion, 
the  addition  to  cxplo.sivcs  of  alkaline  salts  in  the  form 
of  a  paste  has  been  suggested.  But  such  salts  may 
deliquesce  and  thus  affect  the  stabilitv  of  the  explosive, 
and  it  is  for  the  purpose  of  overcoming  this  difficulty 
and  avoiding  such  liability  that  the  present  patent  is 
taken  out.  According  to  this  ijnprovement,  the  explosive 
is  mixed  with  l»eswax  (.5  per  cent.),  .sodium  bicarbonate 
(2  per  cent.),  and  benzine  (.">  jier  cent).  The  Ix'cswax 
has  the  effect  of  coating  the  particles  of  sodium  bicar- 
bonate, thus  protecting  them  from  air  and  moisture, 
whilst  the  benzine  on  decomi)Osing  during  explosion, 
liberates  hydrogen,  which  uniting  with  the  oxygen  of 
the  air,  forms  water  va]>our,  w-iiich  again  serves  to 
extinguish  Hume  or  flash.  The  paste  described,  is  subjected 
to  the  shaping  pnK-ess  mentioned  in  the  main  patent. 

— 1>.  J .  t». 

Explosives  and  process  for  maHng  the  same.  F.  Sparre, 
Wilmington.  U.S..4.  Eng.  Pat.  1677,  Jan.  24,  1908. 
Under  Int.  Conv.,  Jan.  25,   1907. 

See  U.S.  Pat.  850.32C  of  1<M)7  ;  this  J.,  1907,  .J53.-T.  F.  B. 

Explosives.     J.     Kudcloff,    Schonebeck    a/E.,    Germany. 
Eng.  Pat.  10,599,  Aug.  6,  1908. 

See  Ger.  Pat.  201,.306  of  1900 ;  this  J.,  1908, 1178.— T.  F.  B. 

Blasting  powder.     \V.  Eberle,  Ettlingen,  Germanv.     U.S. 
Pat.  901,365,  Jan.  19.  1909. 

See  Eng.  Pat.  15,195  of  1908 ;  this  J.,  1908,  1000.— T.  F.  B. 

Dinitroglycerin    explosive    and    process    of    making.     A. 

Mikolajczak,    Kastrop,    Oerraanv.     U.S.  Pat.    910.936, 

Jan.  26,   1909. 
See  Fr.  Pat.  394,911  of  1904  ;  this  J.,  1904.  911.— T.  F.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPAR.4TUS. 

Patents. 

Fhotomeier.     \V.  FenncU.  Wedncsburv.  and  VV.  P.  Perry, 
Tipton,  Staffs.     Eng.  Pat.  6971,  March  30,  1908. 


The  patent  relates  to  improved  forms  of  flicker  photo- 
meters. In  one  form  (see  figs.),  a  rotating  dis<-  is  emjiloyed, 
consisting  of  two  wedge-shaped  jmrts,  a.  h,  of  translucent 
material,  insulated  fron\  each  other  by  an  opaque  film,  r, 
and  each  illMminated  by  a  source  of  light.  .\.  and  B, 
respectively,  on  its  side  nnd  observed  on  edge  through 
the  eyo-piece,  d.  In  another  form  a  single  rotating 
translucent  disc,  with  parallel  sides  covered  with  opaque 
films,  is  employed,  the  films  being  cut  away  alternately 
on  either  side  of  the  disc,  so  that  no  .section  of  the  latter 


is  covered  by  more  than  one  film.  In  a  third  modification 
a  stationary  piece  of  translucent  material  is  mounted 
between  two  opaque  rotating  discs,  each  cut  away  so 
as  to  allow  the  light  to  ])ass  through  for  alternate  periods 
from  the  two  sides.  As  translucent  material  itaraffin 
wax  protected  by  thin  sheets  of  glass  or  mica,  or  glass 
vessels  fille<i  with  a  translucent  liquid  may  be  employed. 
An  improved  sighting  arrangement  is  also  described. 

—A.  S. 

Fluids  •      Process    and    apparatus    for    the    examinalion 

of .     if.   B.   Bishop.     Fr.  Pat.  394,107,  Sept.   10, 

1908. 
The  patent  relates  to  means  for  determining  variations 
in  the  concentration  of  solutions  or  in  the  composition 
of  fluid  mixtures,  by  measuring  the  electric  conductivity 
of  such  .solutions  or  mixtures.  The  process  consists 
essentially  of  a  comparison  of  the  conductivity  of  the 
substance  under  examination  with  that  of  a  standard 
composed  of  the  same  substance.  The  effect  of  variations 
of  temperature  is  tints  avoided  as  the  contents  of  both  the 
standard  tulw  nnd  the  "  testing  tube  "  are  subject  to 
such  variations.  The  difference  of  electric  conductivity 
of  the  standard  material  and  the  material  under  examina- 
tion is  observed  by  means  of  a  device  similar  to  a 
HTieatstone  bridge. — A.  S. 

IX  ORG  A  NIC—Q  LA  X  TI TA  TIVE. 

Cobalt ;  Determ  ination  of by  means  of  potassium  nitrite. 

L.  L.  de  Koninck.     Bull.  Soc.  Chim.  Belg.,  1909,  23, 
11—13. 

The  precipitation  of  cobalt  as  potassium  cobaltinitrite 
is  be3t  effected  in  the  presence  of  free  nitric  acid,  employing 
a  largo  excess  of  ])ota8sium  nitrite.  For  example,  the 
addition  of  15c.c.  of  5N  potassium  nitrite  solution  to 
5c.c.  of  -V/2  cobalt  nitrate,  acidified  with  2  c.c.  of 
6.V  nitric  acid,  ensures  complete  precipitation  of  the 
cobalt,  and  the  precipitate  has  the  bright  yellow  colour 
of  the  pure  cobaltinitrite. — F.  Sodn. 

Pyridine  in  ammonia.     Pinchbeck.     See  VII. 


ORGANIC— QUALITATIVE. 

Dyestuffs    on    dyed    cotton.     Holden.     See    V. 

Olive  oil  and  Baudouin's  reaction.     Zega  and  Todorovic. 
See  XU. 

Purity  of  lactose.     Hillringhaus  and  Heilmann.     See  XVI. 

Yohimhc  bark.     Griebel.     See  XX. 

Reaction    of    a-naphthol.     Dan6.     Su    XX. 

Dihydroxyacetone  reactions,     Denigis.     See  XX.  '     ,^, 


ORG  A  NIC—Q  OA  NT  IT  A  TI  VE. 
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Carbon  tetrachloride  for  fat  determination.     Rammstedt, 

See  XII.  II 

Theobromine   in   rocoa.     Krcutz.     See   XVnL4. 

XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Oxydases  and  peroxydases  ,    Artificial  .     Martinaod. 

Compt.  rend.,  1909.  148,  182—183. 

Thk  oxides  of  the  alkali  and  alkaline.earth  mct«l« 
which  can  form  (wroxides,  fix  atmospheric  oxygen  in  an 
active  form,  and  jiroduce  .substances  resembling  organic 
oxydases  ;  the  sjime  is  the  case  with  the  most  highly 
oxidised  salts  of  metals  forming  several  oxides.  Tboar 
substances  mav  be  looked  upon  as  formed  of  a  peroxydate 
(the  salt  itself)  and  an  oxygenase  (the  |wroxide  fonO|d 
by  action  of  air  on  the  salt).  This  inorganic  ojlj uiUlHi 
can  be  replaced,  as  in  organic  oxydases,  by  htnrogni 
peroxide.     In  other  respects  also,  these  substances  closely 
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resemble  organic  oxydase?.  These  properties  of  alkali 
and  alkaline-earth  compounds,  and  of  ferric  chloride, 
are  of  interest  in  their  bearing  on  the  oxidation  phenomena 
of  animal  and  vegetable  life. — J.  T.  D. 


The    Imperial    Institute.     Board    of    Trade    .1.,    Feb.    11, 
1909.     [T.R.] 

DtTKiNO  the  last  quarter  of  1908.  the  Scientific  and 
Technical  Department  of  the  Imperial  Institute  received 
80  requests  for  investigation  and  despatched  114  reports 
during  the  quarter,  the  totals  for  the  year  1908  being 
respectively  375  and  39.J.  At  the  beginning  of  the 
present  year  141  investigations  were  in  progress.  Rhodesian 
magnesite,  African  wild  silks.  West  African  and  Indian 
oil-seeds,  Bermuda  tobacco,  and  a  new  West  African 
rublier  plant  were  amongst  the  substances  more  recently 
investigated,  and  assistance  had  been  rendered  in  con- 
nection with  the  development  of  the  flax  industry  in 
St.  Helena.  New  colonial  exhibits  had  been  transferred 
from  the  Franco-British  Exhibition  to  the  Exhibition 
Galleries  of  the  Institute.  These  exhibits  came  from 
many  parts  of  the  British  Empire,  including  Australia, 
Canada,  India.  Natal,  New  Zealand,  and  West  Africa. 

The  galleries  were  visited  by  29,427  persons  during  the 
quarter,  bringing  the  total  for  the  year  1908  up  to  110,189. 


New   Books. 

Labor.moriumsbuch  FiJR  DIE  Eedol-Industrie.  Eine 
gedrangte  Schilderung  der  wichtigeren  in  der  Praxis 
des  Erdolchemikers  vorkommenden  Untersuchungs- 
methoden.  Von  Dr.  Richard  Kissling.  Wilhelm 
Knapp's    Verlag,    Halle    a.    S.     1908.      Price    M3-00. 

'Svo  volume,  containing  82  pages  of  subject  matter  with 
22  illustrations  The  book  forms  Bd.  V  of  a  series  of 
"  Laboratcriumsbiicher  fiir  die  cheraischen  und  verwandten 
Industrien."  The  subject  matter  is  arranged  as  follows  : 
I.  The  more  important  methods  of  investigation.  <|II. 
Examination  of  petroleum,  and  the  products  of  "he 
petroleum  industry.  III.  Definition  of  chemical 
snf'ineering  management.  IV.  Examination  of  the 
ndividual  products  employed  in  the  industry. 

-AlidBATOKIUMSBCCH  SiJR  DIE  BrAHNKOHLENTEEK- 
Industrie.  Braunkohlcngruben.  Braimkohlenteer- 
sfhwelereien  und  Destillationen.  Paraffin  und  Kerzen- 
fabriken,  sowie  Oelgasanstalten.  Von  Dr.  Ed.  Grabpe. 
i  Wilhelm  Knapp's  Verlag,  Halle  a.  S.  1908.  Price 
M.  6-60. 

;'orms  Bd.  VI.  of  the  series  of  "  Laboratcriumsbiicher," 

jbove  referred  to.       Svo.   volume,  containing   176  pages 

if  subject  matter  with  65  illustratons.  and  alphabetical 

(idexes   of   subjects    and    authors'    names.     The   .subject 

latter   is    classified    and   arranged    under    the    following 

eads  :     I.  Analysis    of   coals.     II.  Examination    of   the 

roducts:    (i.)  Tar.     (ii.)  Cokes,     (iii.)  Gaseous  products. 

!  V.)  Aqueous  products.     III.  Examination  of  the  products 

f  tar    distillation.      IV.    Examination    of    the    residues 

f    the     mixing     processes.         V.    Crude     paraffin     and 

ale.     VI.    Examination    of   the    materials    for    treating 

le  products  in  the  refining  of  paraffin.     VII.   Examining 

le  prepared  paraffin  wax.     \T:II.  The  various  stages  of  the 

ndle-moulding    process.      IX.     Te;<ting     the     oils.     X. 

fecial  investigations  of  the  oils.     XI.   Examining  some 

^-products  of  the  brown  coal-tar  distillation,  and  of  the 

aterials     employed.        XII.    Analysis     of     the     brown 

lal    bitumen     (montan    wax).     Xlll.     Examination    of 

s  oils  and  oil-gas. 

IE    Lack    und     Firnisfabrikation.     Von     Professor 
I  Max  Bottler.     Wilhelm  Knapp's  Verla^,  Halle  a.  S. 
1908.     Price  M.  4-50. 

[lis forms  Bd.  XVIof  the"  Monographien  iiberchomisch- 
.'hnische     Fabrikations-methoden."      It     is     an     Svo. 


volume  containing  122  pages  of  subject  matter,  with  29 
illustrations,  a  list  of  works  of  refererce  in  connection  with 
the  main  topic,  and  indexes  of  subjects  and  names  of 
authors.  The  arrangement  of  the  text  is  planned  as 
follows :  I.  Introductory  and  historical.  II.  Distin- 
guishing varnishes.  III.  Raw  materials  for  the  varnish 
manufacture.  IV.  Preparation  and  general  work.  V. 
Turpentine,  benzene,  and  petroleum  spirit  varnishes, 
(i.)  Oil  of  turpentine  varnishes,  (ii.)  Benzine  varnishes, 
(iii.)  Asphaltum  varnishes,  (iv.)  Caoutchouc  varnishes. 
VLi.  Alcoholic  and  other  volatile  and  non-volatile 
varnishes.  Vlll.  Colouring,  decolorising,  and  filtering 
varnishes.  IX.  Preparation  of  printing  and  lithographic 
varnishes,    soap-varnishes,    resin,    and    casein    varnishes. 

Rapid  Methods  for  the  Chemical  Ajjalysis  of  Special 
Steels,  Steel-making  Alloys,  and  Graphite.  By 
Chas.  M.  Johnson,  Chief  C!hemi.^t  to  the  Park  Steel 
Works  of  the  Crucible  Steel  Co.  of  America.  John 
Wiley  &  Sons,  New  York.  Chapman  and  Hall,  Ltd. 
1909.  Price  12s.  6d. 
Small  Svo.  volume,  containing  217  pages  of  subject 
matter,  with  12  illustrations,  and  an  alphabetical  index. 
The  methods  described  are  as  follows :  I.  Qualitative 
tests  for  chrotnium,  vanadium,  copper,  titanium,  nickel, 
molybdenum,  and  tungsten  in  steel.  II.  Analyses  of: 
vanadium  steel  and  ferro-vaaadium  ;  of  titanium  steel 
and  ferro-titanium  ;  of  tungsten  powders  :  of  tungsten 
steel  and  chrome- tungsten  steel;  of  low  per  cent,  tungsten- 
steel  ;  of  molybdenum  powders  ;  of  tungsten-molyb- 
denum steels,  and  of  ferro-clu'ome,  chrome  ore  an<l 
carbonless  chrome.  VII.  Determinations  of  :  aluminium 
in  steel,  and  of  copper  in  steel  and  pig  iron.  VIII. 
Separation  of  nickel  and  copper  from  iron  and  vanadium 
by  potassium  ferricyanide.  IX.  Determination  of  copper 
in  metallic  copper.  X.  Rapid  determination  of  nickel 
in  the  presence  of  chromium,  iron  and  manganese.  XI. 
Analysis  of  ferromangancse.  XII.  Rapid  volumetric 
method  for  manganese  in  the  presence  of  iron,  calcium, 
and  magnesium.  XIIT.  Determination?  of  carbon  in 
iron  and  steel  by  direct  ignition  with  red  lead  or  litharge, 
and  of  carbon  in  steel,  ferro-alloys,  and  plumbago,  by 
means  of  an  electric  combustion  furnace,  &c.  XIV. 
Carbon  in  steel  by  colour.  XV.  Phosphorus  in  steel, 
pig-iron,  bar  iron,  and  wash  metal.  XVI.  Sulphur  in 
steel,  bar  iron,  pig  iron,  and  wash  metal.  XVII.  Manganese 
in  special  steels,  &c.     XVIII.   Silicon  in  iror   and  steel. 

XIX.  Analysis    of     graphite     and     graphite     crucibles. 

XX.  Annealing  steel.  XXI.  Simple  method  for  making 
clay   combustion   boats. 

Introduction  to  the  Science  of  Radio-activity. 
By  Charles  W.  Raffety.  Longmans.  Green,  and  Co., 
39,  Paternoster  Row,  London,  1909.  Price  4s.  6d. 
New  York,  Bombay,  and  Calcutta. 
Svo.  volume  containing  201  pages  of  subject  matter, 
with  27  illustrations,  and  an  alphabetical  index.  The 
subject  matter  is  classified  and  arranged  as  follows : 
Part  I.  (i.)  Spectrum  of  radium,  &c.  (ii.)  Rays  emitted 
by  radium;  their  nature.  &c.  (iii.)  Methods  of  investi- 
gation, (iv.)  Tlie  a  rays,  &c.  The  /3  rays.  Photo- 
graphic action,  &c.  (v.)  The  y  rays;  and  secondary 
radiation,  &c.  Part  II.  (i.)  Radio-active  products. 
Thorium  X,  and  Uranium  X.  (ii).  Radium  emanation, 
(iii.)  Theoretical  considerations,  (iv.)  Atomic  structure. 
Electron  theory  of  the  atom,  (v.)  Electron  theory  and 
the  rays  of  the  radio-active  elements,  &e.  (vi.)  Radio- 
active transformations  of  thorium.  Tliorium  emanation, 
(vii.)  Origin  of  radium.  Uranium  in  relation  to 
radium.  Part  III.  (i.)  Kathode,  canal  aad  X  rays. 
Magnetic  deflections,  &c.     (ii.)  Electro.scopes,  &c. 

The  Theory  op  V.^lency.  By  J.  Newton  Friend, 
Ph.D..  M.Sc.  Longmans,  CJreen  &  Co.,  39,  Paternoster 
Row,  London,  1909.  Price  53.  New  York,  Bombay, 
and  Calcutta. 

One  of  the  series  of  text  books  of  Physical  Chemistr\ 
edited  by  Sir  William  Ramsay.  K.C.B..  F.R.S.  Small 
Svo.  volume,  containing  160  pages  of  subject  matter, 
with  6  illustrations,  and  alphabetical  index  of  names  and 
.subjects.     The  text  is  classified  as  follows  :    I.  Lavoisier, 
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Dalton.  and  Ber«.li„s.     II.   Early  theories  of 
combmation.     III.     Theory     of     yaWmy.     H  - 
and    the    prricHlir    law       \ .    Lxeept.oaB    t o    t  u 
law      VI.     Valemv    of    earbon.      VII.     Ihulc. 
Vm.   Valency   of  the  eU.nents  of  prou,K«  O    I. 
and   IV      IX.    Valency  of  nitrogen      X.    ^"1^"^ 
elements  of  groups  V.  VI.  VII   and  \  III.     XL 
theory.     Xll.   EUvtrwhenucal  theories.     Xlll. 
cause"  and  nature  of  valency. 

Ph  I)..  Lecturer  on  ChenUi>tr>  at  ht.  .Marj     n     i 
Methucu  &  Co..  36,  Essex  Street,  London,  V\  .•- . 

heads:  I.  Fundanun.al  P''"j'l'7j^,^^|'?- Solutions, 
atomic  theory.  II.  ;^-"--,^"\.  X'^henustry.  VII. 
V.      Dilute     solutions.        \  1.       '"""".'      .-,,*    Hctero- 

EquiUbriun, .'" '"'■-S^--':-,;^  n.ie  IX  Vclo-i.y  of 
geneon.  eqn.hbrmm.  Tl»-X»;i;;,"';„„,,u,,ivity.  XI. 
reaction.     CataU-.  s      X.    blectr,  ^^^^^  ^^^^  ^^^^^^ 

Eq>nlibriumiP  elcctrohtt-.     '7""^'  ^m     Elwtro- 

Hydrolysis.     XII.  Theories  of  solution.     Aiii. 

motive   force. 

^r  Js.tl     ^^T-vn'"aL™SorVer    Lane,    E.C. 
Price  Is.  2d.  . 

of  the  Empire. 

Bulletin  of  the  Impkri-u,  iNSTiTtJTE,  Vol.  VI..  No.  4. 

Price  13. 
THIS  issue  of  the  BuUetin  co,.n^  aceoun^  of  ^ont 
investigations  made  in  the  f"''^""  ree.-irdiim  some 
Department  of  the  I"^^'';  .  J';t,!"';oUon  fn^m^British 
African  oils  an."  oil  seeds,  ^/l-'i,.^*''- '^"„hber,  together 
Guiana,  fibres  from  Iiji,  ""^,.^'''"^"^"101  economic 
with  general  notices  respecting  a  numoer 
products  and  their  development. 


FonBto.    IMPORT    T^--^^-^^-^j::^Tl^r^   ' 

R*"^      OF      iMP^na      l>;;^^-^.;;^^;'=g^.:?Ks.      MEXICO,    j 

Countries,    EcnPT     ^he    «.  NiTt  ^^^^ 

Lane,  London,  E.C.     Price  3s.  8d. 


[Feb.  87.  1«0». 

2644.  Baxter.  Machines  for  separating  solids  ot 
different  densities      ^^^-J^        ^„,i^  ,,„,,  ,iq„id  materials 

2643.  Hemming.  *^''""*'"^rp°  .,,,,i  i-v-b.  3,  l'J(»8.]* 
and  freeing  them  from  gas.     [Ir.  Al>pl.,  icu.  .,,  j 

^'30l;  Ilgcs.     P-ess    and^   ISrsrVeb-^r' ^ '"" 

bodies  containing  them       '•<■''•"■  v..b    1 1 

tA'f>    i;r..ville       Diving  uuuhim'S.      I'cD.  ii.  ,      „, 

fik  Andi^ws.     Stm.s   for   distilling    aminon.acal    and 

other  liiiuids.     Ecb.  12.  vTTTr- 

34i»3.  Cochrane,     tiee  under  XlUt- 

Complete  Specifications  Accepted. 
•lei^j  iMtixM    Tacob    Alexander,  and  Serenyi.     I^vices 
for'inlr!>llSg'«T  su.am.   or  other  gases  into  liHU.ds. 

*''2S15*"(1'.>0S).  ().le(Cockbuni).   Apparatus  for  remov-ing 

"'tJl";;".:;'' W^^Air  v.tn.lLs.     Feb.  17. 

33'u  (loos!;  f™uU(SchnJt«lla).     Keverlx^nitory     and 

"1l2:r;UH«i).  w's.!;;:    Finng   rotary   or  like   kihts  0,. 
*"^M.72  (im,S).'M;-l.inenfabrikGrevenbroieh.   Evapor- 
ating  apparatus.     Feb.  ID. 

II.-FUEL,    l'.-\S,    AND    LIGHT. 
Appi.ic.\tion.s. 
2343  and  2344.  Fischer.     Mantles  for  incandescent  g«. 
lamps.     Feb.  1.  «„„«*«„  Co      (General  Electric 

heating.     Feb.  3. 
I        2813.  Williams.     .Sec  ""^^/JI^  _^,      Manufacture    of 

F*^''-  ■''•  TT    ..     1     ,.„«r.rt<i    for    the    destnictit* 

3003.  Parker.     Vertical    retorts    tor 

radiant  heat  from  coal  or  coke.     teb.  ui. 


Complete  Specifications  .^ccepteo. 
2655  (1908).  Vivian,  Davies.  and  G.ote.     Manufactii,, 


Patent   List. 

W.„eaC.nii..e.eSp.incatio^^ 

rror-VrntthTaartttp..^^^^ 
complete  Spcc.ncaUon.Ac.^^^^^^^^^^^^ 

wlUUn  two  month,  of  the  said  daU.. 


Electric     Co.).     Electric 
Feb.   10. 

14,im2  (1908).  Bethge 

Feb.  17. 


Mixlun-    for    li.ish    lights,   &c. 


ni.-DESTRCCTIVE     PISTILLATION      1 AR 

PRODl't-rS.     PKl'KDLEDM.     AND 

MINKRAL  WAXES. 

Applications. 

.,8-3    Marriott.     Ti^atment  of  natural   pitch,  asphalt. 

"l;;7rsp-n J:'-  ^unacation  of  tar.  tar  oils,  pine  oil^ 
and  other  distillation  products.*     Feb.  ». 


I— PLANT. 


API'AR-\TUS,     .\ND    MACHINERY. 

.\rPLICAT10NS. 
2400.  Crepelle-Fontaine.     Obtaining 


and      recovering 
24011.   Lrepeiie-ri>ii^.v...-.      -.        -  _  ."^        „  ,      , 

^"^r'S^cl'S^-    (^ain:..sdoiun:achines. 
[Addition  to  No.  12.087  of  1907.]     Feb.  2. 


IV.-COLOURING 


DYESTUFF8. 


M.\TrERS     AND 
Applications. 
0373.  Newton     (Bayer     und     Co.).     Manufac.un, 
anthracene  .lerivativcsj-eb.    6  ^^^^    ^.^^^ 


vt: 


Feb.    6. 

2380.  .lohnson     (Ha.lische     Aniliii    ""^J'f » 
'"Z:;:'"Z^r  lt;^':^:LMSbr.r ' Manufactu^rfJ 
.  ^olzo":;:;.i-tu.t  esi^ciaUy  adapted  for  making 
Feb.  3. 
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2609.  Imray  (Meister,  Lucius,  und  Briining).  llanu- 
facture  of  greenish-blue  he.\ahalogeniiidigos.     Feb.  3. 

2702.  Xewton  (Bayer  und  Co.).  JIanufacture  of 
anthracene  derivatives.     Feb.  4. 

2918.  Haas.  Derivatives  of  carbazol  and  dyestufis 
therefrom.     [Fr.  Appl.,  May  li^,  1908.]*     Feb.  6. 

3019.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  penta-  and  hexa-halogenised  indigos.  [Addition 
to  Xo.  13.789  of  1908.]     Feb.  8. 

3276.  Xewton  (Bayer  und  Co.).  Manufacture  of 
anthracene  dyestuffs.     Feb.   10. 

3292.  Hansford  (Cassella  und  Co.).  Manufacture  of 
indigo  sulphides  and  their  halogen  compounds.     Feb.  10. 

3543.  Smiles  and  Bamett.  Blue  sulphur  dvestuff. 
Feb.  13. 

3602.  Meister,  Lucius,  imd  Briining.  Manufacture  of 
new  dyestuffs.     [Oer.  Appl.,  March  28,    1908.]*     Feb.  13. 

Complete  SpEcmc.iTiONs  Accepted. 

2721  (1908).  Ransford  (Casella  und  Co.).  Manufacture 
of  azo  dvestuffs.     Feb.  10. 

3373  (1908).  Ellis  (Chem.  Fabr.  vorm.  Sandoz).  Manu- 
facture of  vellow  dyes  for  wool.     Feb.  10. 

10,412  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  compounds  and  colouring 
matters  of  the  anthracene  .series.     Feb.  17. 

16.372  (1908).  Merz.  Preparation  of  a  monoazo  dye- 
stuff  especially  suitable  for  use  as  a  blue-red  pigment 
colour.     Feb.  17. 

28.272  (1908).  Johnson  (Badische  .Anilin  und  Soda 
Fabrik).     Manufacture  of  azo  colouring  matter.     Feb.  17. 

v.— PREPARING,  BLEACHING,  DYEING, 

PKINTXNfi,   AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

2437.  Calico     Printers'     Assoc,     and     Davis.     Calico 
'  printing.     Feb.  2. 

2522.  Johnson    (Badische    Anilin     und    Soda    Fabrik). 
\See  tinder  XIV. 

'     2782.  Sutherland.       Degumming      or     cleansing     and 
strengthening  stalk  fibres.     Feb.  5. 

I     3055.  X>wton    (Bayer    und    Co.).     Process    of    dyeing 
[and  printing.     Feb.  8. 

I     3087.  Holden.     Preventing  tendering  of  cotton  goods 
I  that  have  been  dyed  with  sulphide  colours.     Feb.  9. 

3196.  Bouchat.  Apparatus  for  removing  grease  from 
and  bleaching  wool.*     Feb.  9. 

3200.  Dassonrille.  Electrolytically  cleaning  or  bleach- 
ing animal  or  vegetable  fibres,  tissues,  &c.*     Feb.  9. 

3356.  Brondey.     Material   for  filling  cotton,   linen,   or 
|Other  fabrics.     Feb.  11. 
,    3521.   King.     Treatment  of  abres.     Feb.  12. 

Complete  Specification  Accepted. 
111,951   (1908).  Shuman   and    Shuman.     Apparatus   for 
leansing  wool.     Feb.  10. 

ML— ACIDS,    ALKALIS,    AND    SALTS. 
Applications. 

2521.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
■lanufactiire  of  .stable  hydrosulphites  and  mixtures  con- 
aining  them.     Feb.   2. 

252.3.  John.son  (Chem.  Fabr.  Grieshcim-Elektron).  Re- 
loving  carbon  dioxide  from  gases  and  replacing  it  by 
i.vdrogen,  and  preparation  of  pure  hydrogen.  Feb.  2." 
i  2524.  Johnson  (Chem.  Fabr.  Griesheim-Elektron).  Re- 
[lova!  of  arsenic  from  dilute  sulphuric  acid.  Feb.  2. 
I  2-525.  .Johnson  (Badische  Anilin  und  Soda  Fabrik). 
[anufacture  of  ammonia.  [Comprised  in  No.  2414,  Feb. 
.  1908.]     Feb.  3. 

2.-,48.  Bell.     Purification  of  brine.     Feb.  4. 

2813.  \\illiams.  Treatment  of  burnt  spent  oxide. 
I'eb.  CI. 

3036.  Wilton  and  Wilton.  Saturators  for  making 
jilphate  of  ammonia.     Feb.  8. 

3061.  Feld.  Extraction  of  s\ilphurettcd  hydrogen  and 
iilphur  dioxide  from  gases  and  the  obtainment  of  sulphur, 
■eb.  8. 


3188.  Johnson   (Chem.  Fabr.  Griesheim-Elektron).   Pre- 
paration of  pure  hydrogen.     Feb.   9. 

3189.  Peniakoff.     Manufacture  of  sodium   sulphate  or 
[Fr.    Appl.,    Jan.    29,    1908.]* 


Production  of  chlorine. 

See  nvder  I. 
See  under  XI. 
See  under  XIX. 


other    alkali    sulphate. 
Feb.  9. 

3395.   Bartelt.     Production  of  chlorine.     Feb.    11. 

3477.  Andrews. 

3592.  Taussig. 

362-2.  Taussig. 

Complete  Specifications  Accepted. 

2414  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).     Manufacture  of  ammonia.     Feb.  10. 

6347  (1908).   Vignon.     See  under  U. 

9003  (1908).  Price.  Manufacture  of  compounds  con- 
taining sulphur.     Feb.   10. 

2525  (1909).  Johnson  (Badi.sche  Anilin  und  Soda  Fabrik). 
Manufacture  of  ammonia.     Feb.  10. 

VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Applications. 

2490.  Bloxam  (Hoorickx  and  Hindel).  Manufacture 
of  silvered  glass  mirrors.*     Feb.  2. 

3546.   Brightmore.     New  abrasive  material.*     Feb.  13. 

Complete  Specifications  Accepted. 

2231  (19081.  Vincart-Mouzin.  Tunnel  kihi  for  baking 
pottery.  &c.     Feb.  10. 

22,613  (1908).  Grunzweig  imd  Hartmann  Ges.  Manu- 
facture of  porous  ceramic  articles.     Feb.  10. 

23,461  (1908).  Berdel.  Manufacture  of  porcelain  or 
china-ware  of  low  fuzing  grade.     Feb.  17. 

IX.— BUILDING    MATERULS,    CLAYS,    MORTARS, 

AND  CEMENTS. 

Applications. 

2534.  Mueller.  Impregnating  wood.  [Swed.  Appl., 
Feb.   15.  1908.]*     Feb.  2. 

2599.  Smidth  und  Co.  Treatment  of  stony  and 
earthv  materials  particularly  for  making  cement.  [Ger. 
Appl.",  Feb.  27,  1908.]*     Feb.  3. 

2849.  P\Totrass  Soc.  Anon.  Granulating  slag.  [Fr. 
.•\ppl..  Feb.  13,  1908.]*     Feb.  5. 

3425.  Lion.  Burning  cement  in  shaft  kilns  with  fuel 
waste  and  an  oxidising  blast.*     Feb.  11. 

3426.  Lion.  Reducing  e.xpenditure  on  fuel  in  burning 
Portland  cement.*     Feb.  11. 

Complete  Specifications  Accepted. 

6538  (1908).  Brincker.  Colouring  and  impregnating 
wood.     Feb.  10. 

18,738  (1908).  Allan.  Manufacture  of  clinker  for 
making  Portland  cement.     Feb.  10. 

X.— METALS  AND  METALLURGY. 
Applications. 

2.359.  Greenway,  Sulman,  and  Higgins.  Concentration 
of  ores.     Feb.  1. 

2725.  JIallmann.     Crucible  furnaces.     Feb.  4. 

2843  and  2S44.  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Plating  metals.*     Feb.  5. 

2938.  Sebillot.  Recovery  of  metalliferous  fumes  ob- 
tained 'in  roasting  or  smelting  ores.  [Fr.  Apjil.,  Feb.  7, 
1908.]*     Feb.  6. 

3134.  Harden,  and  Amalgaline,  Ltd.  Mctrllic  flux 
for  joining  metals.     Feb.  9. 

3604.  Sang.  Coating  metal  surfaces  with  other  metals.* 
Feb.  13. 

3623.  Vautin.  Utilisation  of  heat  contained  in  slags. 
Feb.  13. 

Complete  Specifications  Accepted. 

4644  (1908).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Reduction  of  metallic  compounds  and 
furnaces  therefor.     Feb.  10. 

5198  (1908).  Miele.  Producing  a  uniform  metallic 
coating  on  metal  articles.     Feb.   17. 

6561  (1908).  Pritchard.  and  United  Alkali  Co.  Ap- 
paratus for  producing  iron  from  finely-divided  ores. 
Feb.  10. 
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11,008  (190R).  Raj-ner  (Innen.  Procter,  and  Haylee). 
Apparatus  for  scpnratinj;  cyanide,  alkaline,  and  other 
solutions  from  (iliraes,  sand,  &o.     Feb.  17. 

11, 'i.*)!)  (1908).  Lee.  Reverberatory  smelting  furnaces. 
Feb.    17. 

16,H07  (ISMiS).  Marks  (Soo.  Anon.  Ital.  Armstrong  & 
Co.).  Fumnci's  for  the  cementation  of  articles  of  iron, 
steel,  and  steel  alloys.     Feb.  17. 

XI.— ELECTRO-CHEMISTRY     AND     ELKCTRO- 
MF,T.\LLURGY. 

Applicatio>\s. 

•2365.  Greil.     Sre  imdrr  XXIII. 

2641.  Marino.  Treatment  of  wood  for  us^e  in  secondary 
batteries.*      Feb.    3. 

•2(>83.  Marino.     Secondary  or  storage  batteries.*  Feb.  4. 

320<).   Dassonville.     iSV?  under  V. 

359'J.  Taussic.  Electrolysis  of  alkali  chlorides  or  the 
like.     Feb.  IS." 

359!).  (irunwald.  Electrical  induction  furnaces.  [Ger. 
Appl.,  May  7,  1U08.1*     Feb.  13. 

362(>.  Co»-per-Colcs.  Elcctrodeposition  of  metals. 
Feb.  13. 

CCMPLETB  SpECIFIC.VTION    AcCEPTBD. 

3160  (1908).  Cowpcr-Coles.  Cathodes  for  use  in  electro- 
deposition  of  iron  and  other  metals.     Feb.  17. 

Xn.— FATTY   OILS,   FATS,   WAXES,    AND  SOAPS. 

Applic.itios. 

3U76.  Frestadius.  Extraction  or  separation  of  oils. 
Feb.  8. 

Complete  Specifications  Accepted. 

10,277  (1908).  Doull.  Filtering  oils,  fats,  »a.\:cs,  and 
their  products.     Feb.    17. 

17,670  (1908).  Van  dcr  Lande.  Oil  decolouring,  bleach- 
ing, and  thickening  apparatus.     Feb.  10. 

XIII.-PIGJIENTS.  PAIXTS  :   RESINS.  VARNISHES ; 
INDIA-RUBBER,  &c. 

{A.) — Pigments,  PArNTs. 

Applications. 

2449.  Schramm  and  Kershaw.  Manufacture  of  carbon 
black.     Feb.  2. 

2487.  Waterlow  Bros,  and  Layton,  Ltd.,  Harrison,  and 
Brearley.     Ink  for  printing  bankers'  cheques,  &c.     Feb.  2. 

3595.  Child  and  . Johnston.  .Manufacture  of  printing 
and  lithographic  inks.     Feb.   13. 

Complete  Specification  Accepted. 
16.372  (1908).  Mcrz.     See  under  IV. 

(B.)— Resins,  Varnishes. 
Application. 
3074.  Sprenger.     Scr  tnidrr  III. 

Complete  Specification  .Xcckpted. 

19,833  (I9(IS).  Pellnitz.  JIanufaclure  of  resinous 
turpentine  oil  from  pine  oil.     Feb.  17. 

(C.) — India-Rubber. 
Applications. 
2624.   Wallace.     Scr  under  XX. 

3493.  Cochrane.  Drying  rubber  and  other  substances 
Feb.    12.  " 

Complete  Specification  .Accepted, 
2787(1908).   Norzagaray.   Treatment  of  rubber.    Feb.  17. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 
Applications. 

2.504.  Sfackay.     Leather  product.*     Feb.  2. 

2522.  Johnson  (Badiache  .Anilin  imd  Soda  Fabrik). 
Bleaching  agent  and  its  use  for  bleaching  leather,  glue| 
feathers,  and  straw.*     Feb.  2. 


XVI.— SUGAR,  STARCH,  GU.M,  4c. 
Complete  Specification  Accipteu. 
19,726  (1908).  Klopfer.     Sef  under  XVm.4. 

Xm.— BREWING,  WINES,  SPIRITS.  *c. 
Complete  Specification  Accbpteu. 
3166  (1908).  Humphrey.      Desiccating  yeast.     Feb.  10. 

XVIII— FOODS  ;  SANITATION,  W.\TER 

PURIFICATION  ;  AND  DISINFECTANTS. 

(.4.) — Foods. 

Applications. 

2682.  Kunick.  Preservation  of  milk  without  preserva- 
tives.    Feb.  4. 

2995.  Yco,  Hall,  and  Goskar.  Aeration  of  liquids  and 
manufacture  of  ntineral  waters.     Feb.  8. 

3601.  Stoneliam  and  Pearson.     Nutritive  food.     Feb.  12. 

3612.  Tildesley  and  Ritchie.     Improving  (lour.     Feb.  13. 

Complete  Specification  Accepted. 

19,726  (1908).  Klopfer.  Recovery  of  starch  and  protein 
from  wheat  Hour.     Feb.  10. 

(/?.) — Sanitation  ;    Water  Pdripication. 

-appi.kwtions. 

2514.  Lilley.  .Materials  and  apparatus  for  purifying 
air.     Feb.  2. 

2594.  Dales.  Softening  and  purifying  natural  or 
polluted  waters.  [Addition  to  No.  28.221  of  19(l7.J 
Feb   3. 

3023.  Thresh.     Water  purification.     Feb.  8. 


Complete  Specification  Accepted. 
20,591   (190S).   Rcichlinp.     Purifying     water 
removal  of  suljihur.     Feb.  17. 


by     th» 


(C.) — Disinfectants. 
.Application. 

2472.  Schneider.     Manufacture  of  disinfectants.     [G 
Appl.,  May  11,  1<,K)8.     Addition  to  No.  3789  of  1907.] 
Feb.  2. 

XIX.— PAPER,  PASTEBOARD,  *c. 
-Applications. 

2486.  Waterlow   Bros,   and   I^ayton,    Ltd.,   and   others. 
Treatment   of   paper   to   prevent   alterations   in    writing  ' 
Feb.  2. 

3622.  Taussig.     Recovery    of    caustic    so\la    or    otlMT  1 
alkali  salts  from  waste  liquors  in  the  soda  pulp  pro 
Feb.  13. 

XX.— FINE  CHEMICALS.  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 
.Applications. 
2400.  Crepelle-Fontaine.     See  under  I. 
2624.  Wallace.     Production  of  isopreue.     Feb.  3. 
3021.   Meister,   Lucius,   und   Briining.     .Manufacture  of  i 
optically  active  pheiivlalkamines.     [Cier.  .\ppl.,  .July  31,  i 
1908.]*     Feb.  S. 

XXL— PHOTOGRAPHIC  M.ATERIAUS  AND  i 

TROCESSES. 
Appijcation.  ' 

'4 

2832.  .Morton.     I'hotographic  plates.     Feb.  &         ^ 

XXni— GENERAL  ANALYTICAL  CHEMI.STRT. 

.Application. 

2365.  Greil.     .Aceumulator    for    the    decomposition   or 
analysis  of  water.*     Feb.   1. 

Comflbte  Specification  Accepted, 

2314  (1908).  Sehonberger.     Determining    the    calorifif 
value  of  gases.      Feb.  10. 


* 
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DK.    E.    KNECHT   IX   THE   CHAIK. 


THE  CONSTANTS  OF  JASMINE  FLOWER  WAX. 

BV   L.    O.    RADCLIfiE   AND   J.    ALL.4>'. 

Of  recent  years  a  solvent  process  has  been  adopted  at 
Grasse  and  elsewhere  for  obtaining  the  odoriferous  con- 
statnents  of  flowers.  In  the  case  of  jasmine  the  petals 
aJone  are  extracted  with  a  low  boiling  petroleum  ether  ; 
the  resulting  solution  contains  the  odoriferous  constituents 
mixed  mth  a  large  projiortion  of  a  wax-like  substance, 
liis  petroleum  ether  extract  on  evaporation  at  a  low 
temperature  yields  a  highly  odorous  mass  and  this  is 
designated  as  '"  Essence  naturelle  concrete  de  jasmin." 
hi  order  to  prepare  a  floral  extract  suitable  for  use  in  per- 
fumery this  material  is  macerated  with  strong  alcohol 
and  the  mixture,  after  having  been  chilled  to  about 
—10°  C.  is  filtered  :  the  residue  left  after  filtration  is 
nnly  faintly  odorous,  and  is  usually  highly  coloured,  and 
to  distinguish  it  the  authors  have  named  this  residue 
jasmine-flower  wa.v. 

The  investigation  ot  this  wax  and  others  of  floral  origin 

appears  to  be  of  considerable  interest,  especially  when  the 

lata  obtained  are  compared  with  those  given  by  beeswax, 

md  the  authors  have  in  hand  the  examination  of  several 

)f  these  waxes  and  fully  realise  the  incompleteness  of  the 

present  communication,  which  is  due  to  lack  of  material. 

'    The   sample   was   a   hard,   yellowish-brown   substance, 

laving   but   a  slight   odour   of  jasmine.     Since  the  wax 

'vas  found  to  contain  a  little  alcohol  this  was  removed  by 

seeping  the   wax   molten   until  no  frothing  was   visible, 

fter  which  it  was  used  for  the  following  examination  :— 

The  solidifying  point,  as  in  the  titer  test,  was  between 

pfi°  and  .57°  C.     Ilie  examination  with  the  Zeiss  butyro- 

efractoraeter  was  a  little  difficult  on  account  of  the  high 

'uelting-point  of  the  wax,  but  the  following  figures  were 

btained  :— 

'  The  scale  reading  at  84°  C.  was  30 ;   74°,  33  ;   70°,  36  ; 

'.5°.  38;    62°.  40;    60°,  42 ;    56°,  44. 

^*  js  interesting  to  note  that   Lewkowitsch  gives  for 

nax  at  62°  C.  the  reading  29o  to  30.   ' The  acid  value 

determined  on  5  grms.  of  wax  dissolved  in  a  mixture 

f  neutral   alcohol   and   ether  ;     it   corresponded    to   2-8 

igrms.  of  potassium  hydroxide  for  one  grm.  of  was. 

The  wax  was  difficult  to  saponify,  and  the  saponification 

alue   was    determined    by   dissolving   the   substance   in 

eutral  amyl  alcohol,  adding  alcoholic  potash  as  usual,  and 

oiling  for  five  hours  on  a  sandbath  ;   the  final  result  was 

lat  65-8  mgrms.  of  potassium  hydroxide  were  required 

,3r  grm.  of  wax.     Using  sodium  ethylate  for  the  saponifi- 

•rtion,  the  figxire  was  63  mgrms.     The  use  of  amyl  alcohol 

?    solvent    for   difficultly   saponifiable    waxes   greatly 

■ilitates  the  reaction.     The  iodine  value  of  the  wax  by 

'ijs'  method  was  from  52  to  53  per  cent. 

The    fatty    acids    were    isolated    from    the     saponified 

sidues  in  the  following  manner  : — The  residues  were  boiled 

ith  a  large  volume  of  water  until  all  the  alcohol  was 

cpelled,  when  the  unsaponifiable  matter  separated  out  as  a 

hite   scum ;     this    was   skimmed    off   as    completely   as 

)ssible,  and  was  proved  not  to  be  an  insoluble  soap  by  its 

lubility  in  ether,  its  low  melting  point,  and  the  fact  that 

left  no  residue  on  ignition.     Subsecjuent  experiments 

iOwed  that  it  was  very  difficult  to  remove  the  whole  of 

.is  unsaponifiable  matter  from  the  fatty  acids  which  were 

eoipitated  on  acidifying  the  soapy  liquor  ;   however,  by 


repeatedly  dissolving  the  fatty  acids  in  alkali,  extracting 
with  petroleum  ether,-  and  reprecipitating  with  a  mineral 
acid,  a  hard  white  mass  was  obtained  having  a  mean 
molecular  weight  of  398  and  an  iodine  absorption  of 
39  per  cent.  It  was  not  found  practicable  to  obtain 
^ufficient  of  these  fatty  acids  to  enable  the  titer  test  to 
be  done,  but  when  recrystallised  fi-om  boiling  alcohol  the 
mixed  acids  melted  slowly  between  57°  and  65°  C.  The 
unsaponifiable  matter  yielded  a  mass  of  well  crystallised 
white  needles,  from  ether,  having  a  sharp  melting  point 
of  64°  C.  ;  on  heating  this  unsaponifiable  matter  with 
soda-lime,  hydrogen  was  evolved,  indicating  the  presence 
of  alcohols,  but  attempts  to  prepare  acetyl  derivatives 
were  not  very  s\iccessful,  though  ultimately  a  substance 
was  obtaiued  inciting  at  45°  C.  ;  however  the  amount  was 
too  small  for  an  analysis  to  be  made. 

In  conclusion,  we  desire  to  thank  Mr.  Batey  for  his 
assistance  in  carrying  out  some  of  the  above  experiments. 

DisctrssiON. 

The  Chalkjias"  believed  this  was  the  first  time  that 
the  wax  obtained  from  the  flowers  of  an  individual  jilant 
had  been  isolated  and  described,  and  the  data  appeared 
to  indicate  that  this  wax  was  not  identical  with  beeswax. 

Mr.  J.  H.  HosEASOS  mentioned  that  the  process 
described  was  essentially  similar  to  that  recommended  by 
Dragendorff,  in  his  "  Plant  Analysis,"  40  years  ago,  aiid 
-aid  it  was  strange  that  so  late  as  the  present  day  this 
laboratory  process  had  become  a  commercial  one. 

5Ir.  Terlesky  believed  some  of  the  fine  odours  in 
tiowers  were  to-day  being  distilled  by  steam. 

Mr.  J.  W.  YousG  asked  if  the  scent  prepared  from  the 
concretes  ultimately  resembled  that  of  the  flowers  ? 

Mr.  CoLEM.vs  drew  the  authors'  attention  to  the  chlorine 
compounds  known  as  "  Vitran."  They  were  coming  into 
use  for  solvent  )iurposes. 

Mr.  J.  H.  Lester  said  there  was  obviously  a  difference 
between  the  jasmine  wax  and  beeswax.  So  far  as  he 
remembere<l  there  was  no  great  difficult}-  in  the  use  of  an 
autoclave  at  a  very  low  pressure  for  piu-poses  of  saponi- 
fication, but  it  necessitated  the  use  of  caustic-resisting 
vessels  within  the  outer  metallic  vessel. 

Mr.  John  Allax  said  Dr.  Knecht  had  suggested  it  was 
possible  the  extraction  with  alcohol  in  the  first  place  might 
account  for  the  low  acid  value  of  the  jasmine  wax.  He 
thought  it  was  extremely  unlikely,  because  the  acids  which 
existed  in  these  waxes  were  not  easily  soluble  in  alcohol, 
and  their  solubility  was  decreased  enormously  at  the 
temperature  to  which  the  alcoholic  extract  was  reduced 
before  the  waxes  were  filtered  ofl'.  So  small  was  the  solu- 
bility that  when  one  concentrated  the  alcoholic  extracts 
in  vacuum,  as  was  done  for  the  purpose  of  preparing  the 
highly  concentrated  "  concrete  "  essence,  one  obta,ined  a 
substance  which  was  certainly  somewhat  viscid,  but  per- 
fectly fluid,  and  only  very  slightly  acid.  This  would  seem 
to  do  entirely  away  with  the  possibility  of  the  free  acid 
being  dissolved  from  the  wax  during  the  alcoholic  extract- 
tion.  By  distillation  in  steam  it  was  quite  possible  to 
obtain  a  floral  odour  from  one  flower  which  would  be  satis- 
factory, and  to  find  that  a  perfume  or  perfumed  oil 
obtained  in  the  same  way  from  another  flower  \vas  unsatis- 
factory, as  the  various  esters  in  essential  oils  were  hydro- 
lysed  to  different  extents  under  the  same  conditions.  It 
was  quite  right  that  concrete  scents  were  not  absolutely 
true  to  type.  The  mere  fact  that  for  the  purjiose  of 
distillint'  off  the  petroleum  ether  the  material  had  to  be 
subjected  to  heat  was  sufficient  to  alter  the  character  of 
the  odour.  The  scents  obtained  by  the  process  indicated 
in  the  paper  were  distinctly  truer  as  a  type  than  those 
obtained  by  any  distillation  process  i>reviously  employed. 
The  autoclave  could  be  used  in  the  laboratory  for  saponify- 
ing waxe.=,  but  an  ordinary  flask  or  condenser  would  do  as 
well. 
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EFFECT  OF  ADDITION  OF  SALT  TO  THE  CAISTIC 
SODA   LYE   USED  IX   MERCERISING. 

BY  JDLirS  HIJBNEB,  M.SC.  TECH.,  F.I.C. 

Hiibuer  and  Pope  demonstrated  in  a  paper  read  before 
tliis  Society  (Vol.  23.  l'.t(M.  p.  404)  that  the  production 
of  the  histrt'  during  niereerisation  of  cotton  yarn  and 
cloth  dcix-nilti  upon  three  factors,  namely,  the  shrinking, 
the  swcllinji,  and  the  untwisting  of  the  individual  cotton 
tibres  ;  they  showed  f\irthcr  that  the  degree  of  lustre 
produced  is  considerably  influenced  by  the  addition 
of  sodium  silicate  or  glycerin  to  the  soda  lye  used  in  the 
inercerisation.  W.  Vieweg  (Ber..  1908,  3269)  concludes 
that  cotton  takes  up  considerably  more  sodium  hydroxide 
from  a  soda  lye  which  has  been  saturated  with  sotlium 
chloride  than  from  a  lye  of  the  same  concentration  contain- 
ing no  salt.  U.  K.  Miller  (J.  Russ.  I'hcni.  Phys.  Ges.. 
1905,  361).  on  the  other  liaud.  states  that  the  absorption 
of  sodium  hydroxiile  b_\-  cellulose  from  caustic  lyes  i»  not 
influenced  by  the  pix-sence  of  carbonates  or  chlorides 
of  the  alkalies.  It  is  indicated  in  Vieweg's  tables  that 
100  grms.  of  cotton  »  hen  immei-sed  in  a  soda  lye  containing 
12  \K-i  lent,  of  sodium  liydro.xide  absorbs  8-4  ginis.  of 
sodium  hydroxide.  whiUl  it  is  capable  of  taking  up  14-.") 
grms.  of  sodium  hydroxide  from  a  12  per  cent,  lye  which 
has  l)een  saturated  with  salt  ;  further  from  a  20  per  cent, 
lye  the  same  amount  of  cotton  absorbs  13-2  grms.  of 
sodium  hydroxide  and  174  grms.  of  sodium  hydroxide 
if  this  lye  is  saturated  with  sodium  chloride.  In  view 
of  these  contradictory  statements  it  seemed  desimble  to 
carry  out  a  series  of  determinations  under  similarly  exact 
conditions  to  those  previously  described  iu  oixlcr  to 
Moertain  definitely  whether  soda  lye  saturatixi  witli  salt 
actually  exerts  a,  greater  mercerising  action  than  the 
ordinaiy  lye  \iscd  at  present  in  technical  mercerisation. 
For  this  purpose  a  number  of  cora)mrative  experiments 
were  caiTied  out  with  cotton  hanks  on  a  hank  mercerising 
machine,  under  identical  conditions. 

For  the  purpose  of  determining  the  degree  of  shrink.iue 
which  takes  place  if  the  hanks  are  treated  with  the  caustic 
lye.  without  the  application  of  tension,  a  number  of  hanks 
raeastuing  420  yards  each  were  reeled.  These  haidvs 
were  immersed  in  soda  lye  containing  12  per  cent,  and  20 
per  cent,  of  sodium  hydroxide  respectively,  with  and  with- 
out the  addition  of  salt.  In  the  preparation  of  the  caustic 
soda  lyes  and  the  saturation  of  the  same  with  salt,  the 
method  described  by  \ieweg  (he.  cit.)  was  carefidly 
followed.  After  immersion  the  hanks  were  washed  until 
free  from  soda,  drie<l  and  re-measured  with  the  following 
results  : — 

'■'  Shrinkage, 

per  cent. 

Soda  lye,  12  per  cent,  sodium  hyUrcxide ll-.'i 

„  „  saturated  with  salt ....    6-8 

20  per  cent,  sodium  hydroxide 18-6 

,,  „  saturated  with  salt 15-7 

The  shrinkage  of  the  hanks  treated  with  the  soda  lyes 
saturated  with  salt  is.  therefore,  considerably  less  than  is 
the  case  in  mercerising  with  ordinary  soda  lye. 

On  dyeing  the  hanks  treated  as  described  above  it  was 
found  that  the  affinity  of  the  cotton  tibres  for  the  sub- 
stantive  cotton  colours  is  considerably  lessened  by  saturat- 
ing the  mercerising  soda  lye  with  salt. 

On  investigating  imdcr  the  microscoiie  the  action  upon 
cotton  fibres  of  the  different  soda  lyes  used  in  the  experi- 
ments it  was  found  that  the  untwisting  of  the  individual 
fibres  proceeds  much  more  slowly  and  much  loss  completely 
with  lyes  to  which  salt  had  been  added. 

After  those  observations  had  been  made  it  only  remained 
to  be  determined  whether,  in  accordance  with  the  obser- 
vations of  Hiibner  and  Po|>e  (/or.  ci'/.).the  degree  of  lustre 
pi-oduced  on  the  fibres  would  be  diminished  by  the  addition 
of  an  agent  (.salt  in  this  instance)  which  retai-ds  one  or 
more  of  the  typical  actions,  namely,  shrinking,  untwisting 
and  swelling  of  the  fibres,  to  the  cavistic  stxia  solution 
u»«l  in  nuTcerising  imder  tension. 

With  this  object  hanks  were  mercerised  with  the  different 
Kolution.s.  under  teiLsion.  on  the  hank  merccrisinc  machine  ; 
the  comparison  of  the  different  hanks,  before  and  after 
dyeing  with  substantive  cotton  colours,  .showed  that  the 
lustre  suffers  very  distinctly  from  the  saturation  of  the 
soda  Ivc  with  salt. 


It  seemed  of  interest  to  ascertain  how  cotton  uhiciL-has 
been  mercerised  under  the  conditions  described  ahovg 
would  behave  towards  the  zinc-chloride  iodine  solutioa 
(Hiibner.  this  Journal.  1908.  27,  105)  which  has  tx^ea 
howu  to  afford  a  definite  means  of  distinguishiag 
mercerised  from  non-mercerised  cotton.  It  was  found 
in  every  case  that  the  blue  coloration  produced  bj-  ths 
reagent  was  distinctly  lighter  when  the  soda  lye  used  in 
the  mercerisation  was  saturated  with  salt.  This  is  ol 
importance  bearing  upon  the  utility  of  the  reagent  for  the 
purpose  of  ascertaining  the  degree  of  mercerisation 
because  it  proves  that  the  depth  of  the  blue  coloration  of 
mercerised  cotton  produced  bv  the  apphcation  of  this 
reagent  indicates  clearly  the  degree  of  mercerisation  in 
80  far  as  this  proceeds  parallel  with  the  shrinkage,  t.he 
affinity  for  the  substantive  cotton  colours,  the  imtwisting 
of  the  fibres  and  with  the  degree  of  lustre  which  Ls  the 
ultimate  result  of  these  actions.  The  author  desires  lo 
express  his  thanks  to  Mr.  I.  Gilbertson  fur  his  assistance 
in  carrying  out  the  experimente. 

DiscrssioN. 

The  CnAiKM.\N  said  that  he  had  been  much  impresscil  by 
Vieweg's  results,  and  recognising  in  them  import. mt 
commerical  possibilities,  quite  apart  from  their  theorctnal 
interest,  had  at  once  repeated  some  of  liis  experiments, 
Bleacheil  cotton  yarn  in  skeins  was  treated  with  a  12  |>er 
cent,  solution  of  caustic  soda,  and  with  the  .same  strength 
of  caustic  soda  containing  15  per  cent,  salt  in  solution. 
In  the  first  place  the  shriiikage  was  not  as  great  after  tha 
addition  of  salt  as  before,  and  on  dj-eing  the  two  skein» 
together  in  a  direct  colour,  that  which  bad  been  tn-aiod 
with  caustic  soda  and  salt  came  out  considerably  lighter 
in  shade.  Quantitative  dye  trials  were  then  undertaken 
I  in  which  untreated  cotton,  cotton  treated  with  a  12  |iec 
cent,  solution  of  caustic  soda  and  cotton  treated  with 
this  strength  of  caustic  soda  with  15  |)er  cent,  -^dt 
added,  was  dyed  in  Diamine  Sky  Blue.  Chrysophenme 
and  Benzopurpurine 4B.  Theamouutsof  colouring  m.T tier 
taken  up  were  estimated  in  the  dyed  skeins  by  titration 
(indirect)  with  titanous  chloride  with  the  following 
results : — 


I  Treated  witk 
Treated  with         sodium 

eodlam  h.vdroxidr 

hydioxlde.         and  salt. 


Diamine  SkT  Blue. 
Chrysoplienine 
Benzopurpurine  4B. . 


Per  cent. 
1-06 
0-74 
1-02 


Per  cent. 
1-66 
M7 
1-97 


Prr  cent. 
1-2S 
1-01 
1-67 


He  had  also  estimated  the  amounts  of  Benzopurpuiin* 
in  the  cotton  used  in  Mr.  Hiibner"s  experiments  and  the 
results  bore  out  those  obtained  in  his  own.  His  yarn, 
which  had  been  treated  with  the  12  per  cent,  caustic  sod* 
solution  withsalt,  contained  0-31  jierccnt.  colouring  matter, 
and  without  salt  0-3(>  per  cent.  With  the  20  jwr  cent 
solution  of  caustic  soda  the  difference  was  ()-39  |>er 
cent,  with  .salt  aiul  t>45  per  cent,  without.  The  joint 
results  seemed  fairly  conclusive  evidence  that  \'iewcg'i 
inferences  could  not  be  accepted  as  correct. 

Mr.  R.  K.  Crowther  observed  that  when  the  notice  of 
Vieweg's  patent  came  out  it  appeared  as  though  merccri»»- 
tion  on  the  commercial  scale  were  going  lo  be  revolution- 
i.sed.  .\s  they  tould  not  affoi-d  to  miss  anything  that  »»< 
likely  to  increase  the  profits  of  works  he  undertook  exiH-ri- 
raents  with  a  \  lew  to  corroborating  Vieweg's  n^siiit*- 
He  a.ssumed  that  the  ah.sorption  of  dye  was  pro|)ort iunate 
to  the  amount  of  mercerisation.  Speaking  of  dycina 
with  substantixc  colours,  he  noticed,  as  had  been  noticea 
by  both  the  speakers  that  evening,  that  both  Vieweg's 
inferences  and  Miller's  remarks  were  incorrect ;  the  addition 
of  salt  to  a  caustic  soda  lye  produced  a  marked  effect  in 
mercerising,  hut  that  effect  was  in  the  opposite  ilin-clion 
inferred  in  Vieweg's  remarks.  That  0|iene<l  up  another 
question.  Was  it  definitely  settleil  whether  the  absorp- 
tion of  caustic  soda  was  in  proportion  to  the  amount  of 
mercerisation  ?     From    experiments    he    had    |)erformfd 
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it  appeared  as  though  the  amount  of  mercerisation  was 
proportioDate  to  the  amount  of  caustic  soda  absorbed. 
I'ntil  that  question  was  settled  he  did  not  think  Vieweg's 
absorption  figures  could  be  altogether  disputed.  He  had 
found  the  zinc  chloride-iodine  reaction  more  deUeate  than 
the  dyeing  with  direct  colours.  In  every  case  where  he 
had  used  it  the  colour  difference  was  much  greater  than 
that  shown  by  dye  trials,  particidarly  if  the  caustic  soda 
used  for  mercerising  was  only  of  a  low  strength.  His 
experiments  certainly  seemed  to  bear  out  the  results,  as 
far  as  the  absorption  of  dye  was  concerned,  which  had 
been  brought  forward  during  the  evening. 

Mr.  W.  F.  A.  Ekmen  stated  that  he  had  tried  the  addition 
of  salt  to  the  soda  lye  and  in  ev^ry  instance  the  lustre  had 
suffered. 

The  Chatrmas  thought  the  bulk  of  the  evidence  showed 
that  Vieweg's  inferences  were  imtenable.  Mr.  Crowther 
and  Mr.  Ermen,  from  dififerent  points  of  view,  had  bome 
out  what  Mr.  Hiibner  had  put  forward. 

Mr.  Julius  HuByEK,  in  reply  to  ilr.  Crowther,  said  that 
it  had  not  been  the  object  of  his  note,  nor.  he  believed,  of 
Dr.  Knecht's  communication,  to  show  whether  Vieweg's 
statement  with  regard  to  the  amount  of  caustic  soda 
absorbed  was  correct.  So  far,  however,  all  the  evidence 
had  clearly  shown  that  the  absorption  of  caustic  soda 
and  the  degree  of  mercerisation  were  going  parallel. 


THE  EXAMINATION  OF  CARBON  TETRA- 
CHLORIDE. 

BY    L.    G.    RADCLIFFE. 
1 

t    Some  time  ago  the   author   had  his  attention  called  to 

the  fact  that  .when  carbon  tetrachloride  was  mixed  with 

phenylhydrazine    and    the    whole    allowed    to    stand   an 

jenergetic    reaction    took    place,    with    the    evolution    of 

heat   and   the    formation    of    a    solid    compoimd.     This 

I  was  at  first   thought    to    be    due    to    the    presence    of 

, carbon   bisulphide    in    the    carbon   tetrachloride,    giving 

.rise   to    the    production   of   the   well   known    compound 

l(C'5H;NHNH.,)|,.CS.,.       A     subsequent     examination     of 

this      white      compound       showed      it      to      be       free 

from     sulphur    and    that,    moreover,    chemically    pure 

?arbon     tetrachloride     gave     exactly    the    same   result. 

This   compound    was    a     white     crystalline     substance 

Belting     between      198^     and     200'     C,    and    dissolved 

ffith  difficulty  in  water  but  was  freely  soluble  in  alcohol 

)r  ether.     Its  alcoholic  solution  is  turned  red  by  alkalis, 

he  colour  being  discharged  again  on  the  addition  of 

icids. 

Dining  the  course  of  these  experiments  it  was  observed 

hat   carbon    tetrachloride    generallj-    did    contain    some 

.■arbon  bisulphide  and  it  was  thought  likely  that  it  could 

.le  estimated  by  the  reaction  known  to  take  place  between 

i  arbon    bisulphide    and    triethylphosphine.     On    adding 

jriethylphnsphine    to    commercial    carbon     tetrachloride 

jissolved  in  dry  ether,  a  pink  coloration  resulted  for  a 

aoment.  and  then  a  white  precipitate  formed  and  the 

olour    vanished ;    on    adding    triethylphosphine    to    un- 

iluted  carbon  tetrachloride,  a  violet  reaction  took  place 

lith   the    ignition   of   the    triethylphosphine.     Finally   a 

Jlution    of    chemically    pure    carbon    tetrachloride"   in 

bsolute  ether   was   mixed   with   a    solution   of   triethj-l- 

hosphine    similarly    diluted,    and    there    resulted    the 

,istantaneous   formation    of   a    white    precipitate,    which 

'•■i  examination  was  found  to  contain  carbon,  hydrogen. 

Jilorine.   and   phosphorus,   but   no  sulphur.     This   white 

)mpound  is  therefore  probably  a  molecular  combination 

carbon   tetrachloride   and   triethylphosphine.   but   the 

camination  was  not  continued,   because  it  was  evident 

at  triethylphosphine   was   useless  for  the  detection   or 

timation  of  carbon  bisulphide  in  the  presence  of  carbon 

trachloride.     This  triethylphospliine  compound  appears 

decompose  to  an  oily  substance  on  standing,  but  this 

id    also    the    phenylhydrazine    compound    are     beins 

vestigated. 

The  foregoing  experiments  having  shown  that  carbon 
trachloride  behaved  very  similarly  to  carbon  bisulphide, 
far  as  certain  reactions  were  concerned,  it  was  thought 
mterest  to  make  a  careful  examination  of  the  carbon 
•"-hloride  of  commerce,  and  to  ascertain  the  percentage 


of  carbon  bisulphide  it  contained,  if  possible  by  physioal 
methods.  The  following  series  of  determinations  was 
made  on  Kahlbaum's  pure  carbon  tetrachloride  and  pure 
carbon  bisulphide  and  on  two  samples  of  commercial 
carbon  tetraohloride.  (The  full  figures  are  given  for 
only  one  of  these  samples.) 


^ 

Table  I. 

1 
Commercial               Pure 
carbon                  carbon 
tetrachloride.       tetrac^oride. 

Pure 

carboD 

bisulphide. 

Sp.gr.  at  15-5°C. 
Refr.  ind.  at 
18"  C 

1-591            :         1-606 
1-46783                  1-46210 

1-272 
1-629815 

Fractional  dis- 
tillation    of  B.pt. 
100  c.c. 

One  drop 67* 

10  cc 74= 

20    75° 

30     76-3'* 

40    , 77-3° 

50    , 77-8° 

«0    , 78° 

70    78° 

80    78° 

90    78° 

97    78° 


18° 


"d 

1-4791 

1-4773 

1-4716 

1-4667 

1-4637 

1-4625 

1-4617 

1-4618 

1-4619 

1-4620 

B.pt. 

76° 

77-8° 


78° 
78= 
78° 
78° 
78° 
78° 
■78° 


„18° 


1-46156 

1-4616 

1-4616 

1-4617 

1-46175 

1-4618 

1-4619 

1-4617 

1-4618 

1-4619 


B.pt. 

45-6° 

45-9  = 

45-9° 

45-9° 

45-9° 

45-9' 

46-9° 

46° 

46-2° 

48° 

48° 


I 


„18' 


1-629S 

1-6-298 

1-6296 

1-6294 

1-6295 

1-6-295 

1-6294 

1-6292 

1-6-2887 

1-62887 


Comparisons  were  then  made  by  examining  artificially 
prepared  mixtures  of  kno\vn  amounts  of  pure  carbon 
bisulphide  and  pure  carbon  tetrachloride.  Later  it 
was  found  that  a  slight  moditication  of  Gastine's  method 
(Comptes  rend.,  98,  1588)  for  the  estimation  of  carbon 
bisulphide  by  converting  it  into  potassium  xanthate  and 
then  titrating  tliis  with  A'/IO  iodine  solution  was  extremely 
accurate  even  in  the  presence  of  carbon  tetrachloride. 

The  method  is  as  follows  : — A  flask  containing  25  c.c. 
of  alcoholic  potash  and  loosely  corked  is  accurately 
weighed,  and  about  1  c.c.  of  the  sample  of  carbon  tetra- 
chloride is  introduced  by  means  of  a  pipette,  care  being 
taken  to  keep  the  end  of  the  pipette  close  to  the  level 
of  the  alcoholic  potash  ;  the  cork  is  then  replaced  and 
the  flask  and  contents  again  weighed.  thi«  giving  the 
weight  of  the  sample  taken.  After  standing  for  five 
minutes  the  mixture  is  made  slightly  acid  by  the  addition 
of  dilute  acetic  acid,  using  pheuolphthalein  as  indicator. 
Distilled  water  is  now  added  and  the  mixture,  after  well 
cooling,  is  treated  with  an  excess  of  solid  sodium  bi- 
carbonate, which  dissolves  forming  a  milky  liquid  ;  this 
is  now  titrated  with  A'/IO  iodine  solution  and  starch 
indicator  as  usual.  The  end  reaction  is  very  sharp. 
The  chemical  changes  are  represented  thus  : — 

(1).  KOH-f-C„H50H-fCS2=C3H5KOS,-fH20. 
expresses  the  formation  of  potassium  xanthate  : 

(2).  C3H5K0S2-CH3C00H=C3H„0So-fCHaC00K. 
expresses  the  formation  of  free  xantliic  acid. 

(3).  2C3H,OS„  +  I,=2C3H50S,+2HI. 

Potassium  xanthate  is  decomposed   by  hot  water  as 
follows  : — 
2C2H5O.CS.SK  +  2H2O  =  CS(SK)2  +  HoS +CO2  +  C2H5OH. 

The  following  table  shows  test  analyses  of  mixtures  of 
pure  carbon  tetrachloride  with  known  amounts  of  pure 
carbon  bisulphide  (by  weight)  by  the  modified  xanthate 
method  of  Gastine  : — 


Table  II. 


Known  percentage  of  carbon  bisulphide. 

Found  by 
analysis. 

Per  cent. 

Per  cent. 

Pure  carbon  tetracWoride    ..         ..       Nil. 

,NU. 

Pure  catbon  bisulphide        . .                  100 
Do.                                            3-80 

100 
3-81 

Do.                                            5-5S 

5-42 

Do.                                            8-96 

8-94 

Do.                                          ll-S 

11-3 

Do.                                             16-0 

15-88 

Several   samples   of   commercial   carbon   tetrachloride 
were  then  examinetl   b\-  fractional  distillation,  and  th» 
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refractire  index  of  each  fraction  at  18°  C.  determined, 
.ind  also  the  percentage  of  carbon  bisulphide  in  them. 
The  percentiige  of  carbon  bisnlphide  varied  from  as 
low  as  01  to  3(lo  per  cent.  The  following  table  was  tlie 
result  of  exaniining  the  sample  which  contained  3-05  per 
cent,  of  carbon  bisulphide: — 

Table  HI. 


BtatUlatelii 

Temperaton 

BelTacUve 

Percentage  of 

(raoUons  of 

of 

Index 

caibon 

10  CO.  each. 

distillation. 

at  18". 

blanlphlde. 

10  c.c. 

°c. 

74 

1-4791 

20     ,, 

75 

1-4773 



30     „ 

76-$ 

1-4716 



*o    „ 

77-3 

1-4667 

4-0 

50     „ 

77-8 

1-4687 

3-0 

«o    ,, 

78 

1-4626 

1-9 

70     „ 

78 

1-4617 

1-33 

80     „ 

78 

1-4618 

0-75 

90     „ 

1 

78 

1-4619 

0-35 

In  the  residue  in  the  flask  O-IO  per  cent,  of  carbon 
bisulphide  still  remained.  This  sample  was  also  tested 
in  Abel's  flpsh-point  apparatus  to  see  if  this  amount  of 
carbon  bisulphide,  viz..  305  per  cent.,  could  be  detected, 
but  \vith  negative  result. 

In  conclusion,  I  have  to  thank  Prof.  W.  H.  Perkin, 
F.R.S.,  for  a  sample  of  triethylphosphine,  and  Mr.  J.  F. 
Dunworth  for  his  valuable  assistance  in  carrying  out 
the  numerous  determinations. 

DlSCtJSSIOJT. 

The  Ch.vibman  said  the  author  had  apparently  come 
across  two  new  reactions  of  carbon  tetrachloride  which 
might  prove  to  be  of  considerable  theoretical  interest. 
It  was  interesting  to  note  that  the  highest  amounts  of 
bisulphide  stated  in  the  paper  did  not  render  the  tetra- 
chloride inflammable  and  he  asked  whether  the  author 
had  determined  at  what  percentage  of  bisulphide  such 
a  mixture  would  become  dangerous,  as  far  as  fire  risks 
were  concerned. 

Mr.  H.  L.  Tekry  inquired  whether  any  commercial 
significance  could  be  attached  to  the  examination. 

Mr.  W.  H.  Coleman  asked  whether  the  author  had 
tried  the  method  of  estimation  of  carbon  bisulphide  by 
ronverting  it  into  ammonium  thiocyanate  by  digesting 
with   ammonium   sulphide. 

Mr.  R.  E.  ("kowtheb  a-sked  if  the  presence  of  carbon 
bisulphide  in  the  tetrachloride  interfered  with  its  use 
in  the  estimation  of  oils  and  fats  by  Wijs'  method. 

Mr.  L.  G.  Radcliffe  said,  in  reply  to  Dr.  Kneoht's 
question,  he  had  not  been  able  to  settle  that  point 
<nflSciently  to  be  able  to  make  a  definite  statement. 
I'homically  pure  carbon  tetrachloride  was  very  costly, 
and  it  was  not  wise  to  use  it  over  again  for  a  flash-point 
test.  He  had  used  one  .sample  containing  as  high  as 
♦i  per  cent,  of  carbon  bisulphide,  and  this  did  not  flash. 
Beyond  the  6  per  cent,  he  could  not  sav.  In  reply  to 
Mr.  Terry,  he  thought  that  it  would  undoubtedly  be  of 
considerable  interest  to  users  of  carbon  tetrachloride. 
He  had  not  tried  the  method  mentioned  by  Mr.  Coleman. 
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OF     COTTON 


were  unmeroerised  ;  indeeil,  many  of  the  unmerooriscd 
fibres  were  barely  tinted  with  dye,  though  the  cloth  as  a 
whole  was  of  a  deep  purjjle  colour.  A  simple  further 
examination  sufficed  to  show  in  what  parts  of  the  cloth  nr 
yarn  the  immerceriscd  and  undyed  parts  of  fibres  existed. 
On  dissecting  the  cloth  and  examining  the  yams,  it  was 
seen  that  there  were  light  patches  in  each  of  the  hollows 
or  bends  prcnluced  by  the  surface  contact  of  the  warp  and 
weft  threads.  It  will  follow  from  the  above  that  the 
undisturbed  dyed  cloth  showed  a  level  and  deep  shade  of 
dye,  but  that  when  the  yarns  were  disturbed,  either  by 
tearing  or  otherwise,  the  minute  light  patches  became 
visible.  Examination  under  a  very  low  ])Ower  magnifying 
glass  showed  the  effect  most  clearl}'.  It  was,  of  course, 
only  to  be  expected  that  those  parts  of  the  cloth  or  fibn- 
which  were  most  completely  mercerised  should  absorb  the 
dye  most  completely,  but  I  was  greatly  surprised  to  find 
such  apparently  enormous  differences  withm  such  very 
short  distances.  In  some  instances  the  microscope  showed 
three  or  four  alternate  lengths,  well  dyed  and  barely  tinted, 
in  the  same  ultimate  fibre. 

Upon  such  scanty  information  as  the  above,  positive 
though  I  believe  it  to  be  as  far  as  it  goes,  it  would  be 
unwise  to  found  any  comprehensive  theory,  but  it  appear- 
quite  warrantable  to  suggest  that  the  mercerisatiou 
process  may  act  first  upon  the  surface  fibres  of  cotton 
cloth ;  and  where  either  the  time,  the  temperature,  or 
the  strength  of  caustic  solution  are  insufficient  to  effei ' 
complete  mercerisatiou,  the  internal  portions  of  the  clotli 
where  the  fibres  are  brought  into  closest  contact,  will 
undergo  mercerisatiou  last. 

DiSCDSSION. 

The  CiiAiKMAS  observed  that  the  conclusion  to  be  derived 
from  the  author's  observations  was  that  there  had  been 
an  uneven  absorption  of  tannic  acid. 

Jlr.  JiTLit7s  HiJBNER  said  the  difference  mentioned  would 
not  be  anything  like  so  pronounced  if  the  pattern  had  lioen 
dyed  with  a  direct  dyeing  cotton  colour,  but  being  mor- 
danted with  tannic  acid  the  basic  dye  would  show  np 
more  strongly. 

Mr.  R.  E.  Ceowtheb  inquired  whether  the  warps  wer«' 
heavily  sized  or  whether  any  preca)ition  had  l>een  taken 
to  remove  tho  starch.  It  appeared  to  liim  there  were 
physical  differences  in  the  state  of  the  cloth  previous  fo 
mordanting. 

Mr.  J.  H.  Lester  believed  that  there  was  a  physical 
difference  from  place  to  place  in  tho  fibres  themselves, 
and  the  varyingintcnsity  of  the  dye  would  follow  upon  thai. 
As  to  what  the  treatment  might  have  been  was  a  matter 
of  surmise.  There  must  have  been  a  fair  amount  of 
scouring  to  have  given  the  cloth  the  level  appearance  it 
had,  and  also  to  accoimt  for  the  difference  l>etween  the 
light  and  dark  places  being  practically  the  same  in  the 
warp  and  the  weft. 


Newcastle  Section. 
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In  a  case  recently  submitted  to  me  for  examination, 
some  cotton  cloth  was  found  to  show  under  the  microscope 
very  marked  differences  in  appearance  in  different  parts 
of  the  .same  fibre.  In  many  places  the  fibre  was  straight, 
full,  and  round,  as  is  characteristic  of  mercerised  cotton! 
whereas  in  other  places  it  was  spiral,  flattened,  and  showing 
the  wide  central  canal  of  normal  raw  cotton.  It  obviously 
became  of  interest  to  inquire  as  to  the  cause  of  this  differ- 
ence, and  it  was  at  once  noticed  that  the  well  mercerised 
fibres  were  also  much  more  deeply  dyed  than  those  which 


Mcetiag    held   at    Armstrong  College    on    Tkuradaij,    11/* 
Februarij,  1909. 

MB.   C.    J.    rOTTER   IN   THK  CHAIR. 

THE    BA.SKS    a)XTAINED    IN    THE    T.\R    FROV| 
OTTO-Hn.aENSTOCK  COKE-OVENS. 

BY   FKEUERICK   GEOROE  TROBRIDOE,   B.SC. 

It  was  thought  that  as  the  conditions  of  distillation  ii  ] 
retort  coke-ovens  were  very  different  from  those  in  ga  ( 
retorts,  and  very  different  qualities  of  coal  were  used  it  | 
the  two  cases,  the  bases  in  coke-oven  tar  might  oxhibi 
differences    from    those    in    gas    tar.     Accordinglv,    lO" 
gallons  of  tar  from   Messrs.   I'riestnian's  plant   of  Otto 
Hilgenstock  coke-ovens,   Blaydon-on-T\iie.   were  ws-Hhw 
with  a  10  per  cent,  solution  of  sulphuric  acid,  the  niixtur 
lieing  kept  in  a  warm  jilaco  to  facilitate  the  sejwnifion  o 
tho  acid  from  the  tar.     .ibout  10  gallons  of  washings  wer 
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obtained  o£  dark,  brown-red  colour,  specific  gravity  1  -06, 
having  a  tarry  smell,  and  still  containing  6  per  cent,  of 
sulphuric  acicl.  The  liquid  was  first  treated  with  steam 
iji  order  to  remove  any  volatile  nou-bnsic  bodies.  The 
residue  was  then  made  strongly  alkaline  by  the  addition 
of  caustic  soda  and  agaia  treated  with  steam,  2000  gi'ms. 
of  basic  oil  being  obtained.  The  bases  which  did  not 
condense  were  passed  over  into  dilute  hydrochloric  acid  and 
were  found  to  consist  of  ammonia  with  possibly  traces  of 
aliphatic  amines. 

The  residue  in  the  distilling  vessel,  from  which  the  bases 
volatile  in  steam  had  been  removed,  contained  a  consider- 
able amount  of  basic  bodies  non -volatile  in  steam,  which 
separated  as  a  thick  tarry  mass.  On  extraction  with  ether 
a  part  dissolved  :  the  residue  was  a  black,  almost  solid, 
basic  substance,  soluble  in  ethyl  acetate  ;  on  long  standing 
it  set  quite  hard.  The  portion  soluble  in  ether  was  a  clear, 
dark  yellow,  almost  solid  base,  easily  and  completely 
soluble  in  absolute  alcohol,  chloroform,  benzene,  and 
ethyl  acetate,  giving  strongly  fluorescent  solutions.  These 
bodies  form  hydrochlorides  insoluble  in  ether  but  soluble 
in  water  to  deep  red  solutions,  which  give  microcrystalline 
precipitates  with  platinic  chloride,  mercuric  chloride, 
stannous  chloride,  zinc  chloride,  and  picric  acid.  On 
warming,  however,  the  precipitates  coagulate  to  oily 
masses. 

The  basic  oil  volatile  in  steam  was  distilled  through 
a  rod  and  disc  still-head  of  24  discs  :  the  distillation  was 
stopped  when  the  temperature  reached  170°  C,  24  per 
cent,  coming  over  below  this  temperature.  Messrs. 
Brotherton  and  Co.  of  the  Wear  Fuel  Works,  Sunderland, 
inform  me  that  about  70  per  cent,  of  the  bases  from  gas-tar 
distil  below  140°  C,  whereas  here  we  have  only  24  per  cent. 
below  170°  C.  The  bases  contained  aniline,  which  was 
removed  by  means  of  the  diazo-reaotion,  and  the  aniline- 
free  base  so  obtained  fractionally  distilled  10  times. 

The  fractions  boiling  above  125°  C.  were  each  treated 
with  mercuric  chloride,  a  solution  of  the  bases  in  hydro- 
chloric acid  being  added  to  a  hot  solution  (generally  about 
10  per  cent.)  of  mercuric  chloride.  For  the  fractions 
up  to  155°  0.  two  molecules  of  mercuric  chloride  were  used 
to  one  molecule  of  base  ;  for  those  boiling  above  that 
temperature  sufficient  was  taken  to  allow  for  three  molecules 
of  mercuric  chloride  to  one  of  base,  the  calculations  being 
made  on  the  assumption  that  the  fractions  boiling  between 
125°  and  150°  C.  were  picolines  and  those  between  150° 
and  16.5"  C.  lutidines.  The  bases  boiling  above  165°  C. 
have  not  yet  been  examined.  The  mercury  compounds 
were  recrystallised  from  water  slightly  acidified  with 
hydrochloric  acid  till  further  recrystallisation  made  no 
improvement  in  the  melting  point ;  the  bases  were  then 
recovered  by  removing  the  mercury  with  hydrogen 
sulphide.  The  boiling  points  have  been  determined  with 
rtiindard  short-scale  thermometers,  and  melting  points 
3ither  with  these  or  with  one  that  has  been  checked  against 
;hem.  Attention  is  directed  to  the  double  compounds 
;hat  the  hydrochlorides  of  these  bases  form  with  platinic 
;hloride.  Great  discrepancies  appear  in  the  values 
•ecorded  by  the  various  authors  for  their  melting  points  ; 
:.g.,  BriJhl  states  that  pyridine  platinichloride  melts  at 
!40°  to  242°  C.  ;  Calm  and  Buchka  (Die  Chemie  des 
^yridins)  quote  a  scries  of  values,  namely  216° — 218°  C. 
as-.")"  to  225-5°  C,  and  228°— 229°  C. ;  while  Garrett  and 
;mvthe  (Trans.  Chem.  Soc,  1902,  Vol.  81)  give  228°— 
;!29°  C. 

;  If  pvridine  platinichloride  is  prepared  by  adding  a 
lolution  of  platinic  chloride  to  an  acidified  solution  of  the 
'.ydrochloride  of  the  base  in  water  and  evaporating, 
irystals  are  obtained  which  melt  at  241° — 242°  C,  while 
'a  solution  of  the  chloride  is  added  to  a  solution  of  pvridine 
ydrochloride  in  absolute  alcohol  and  crystals  obtained 
'y  the  spontaneous  evaporation  of  the  liquid  without 
eating,  the  compound  formed  melts  at  228°  C.  Also  the 
ompoimd  prepared  from  aqueous  solution  differs  from 
aat  from  alcoholic  solution  in  colour  and  crystalline 
labit,    but    not    in    chemical    composition.     An    exactly 

Imilar  state  of  affairs  was  found  with  the  other  bases 
laniuied,  with  the  possible  exception  of  y-picoline.  the 
odies  prepared  from  alcoholic  soi\ition  always  being 
(ghter  in  colour  and  having  lower  melting  points  than 
lose  from  aqueous  solutions  that  have  been  heated.     In 


the  cases  which  have  so  far  been  examined,  the  bodies 
obtained  in  the  two  ways  do  not  differ  in  crystallographic 
system,  and,  in  some  cases,  at  any  rate,  these  compounds 
could  be  converted  the  one  into  the  other  by  recrystallisation 
from  the  different  solvents.  It  seems  that  this  furnishes 
an  example  of  dimorphism  in  which  the  two  substances 
belong  to  the  same  crystallographic  system.  The  pyridine 
aurichloride  certainly  exhibits  the  same  phenomena  but 
those  of  the  other  bases  only  gave  very  slight  indications 

i    of  anything  similar. 

i        The  following  bases  have  been  isolated  : — 

Pyridine  B.p.  115-2°  C.  at  759.4  mm. 

2.Methylpyridme  (o-picoline) B.p.  128.8°  C.  at  749-7  mm. 

4.MethylpyTidine  (^-picoline) Bp.    144.2°    to    145°    C.    at 

754.4  mm. 
2  4.Dimethylpyridine  (a.r-lutiilme)    ,   B.p.l58.2°  C.  at  753.4  mm. 

Pyridine. — This   base   was  obtained  from  the  fraction 

boiling    110^ — 120°    0.    by   removing   the   homologues   of 

pyridine  by  heating  with  excess  of  a  5  per  cent,  solution  of 

potassium     permanganate.     The     platinum     compound, 

prepared  from  an  aqueous  solution  that  had  been  heated, 

formed  sparingly  soluble  red  crystals  of  m.pt.  241° — 242°  C. 

without  decomposition,  and  containing  34-33  per  cent. 

!    of  platinum.     Obtained   from  absolute  alcohol  solution. 

the   platinum   compoimd   gave   sparingly   soluble   golden 

;   scales  of  m.pt.  228°  C.  without  decomposition,  and  con- 

I    taining   34-38    per    cent,    of    platinum    (C5H5N)2H2PtCle 

^    requires  34-33  per  cent,  of  platinum. 

The  gold  compound  was  prepared  from  alcoholic 
I  solution  ;  it  gave  a  mass  of  golden-yellow  crystals  sparingly 
soluble  in  cold,  easily  in  hot  alcohol,  m.pt.  323°  C.  without 
decomposition,  the  fused  mass  however  decomposing 
rapidly  at  324°  C.  It  contained  4G-GI  per  cent,  of  gold. 
When  prepared  by  the  addition  of  gold  chloride  to  an 
aqueous  solution  of  pyridine  hydrochloride,  and  heating 
for  some  time,  fine  lemon  yellow  crystals  of  distinctly 
lighter  colour  than  those  from  alcoholic  solution  were 
obtained  ;  these  were  sparingly  soluble  in  cold,  easily  in 
hot  water,  and  melted  at  329°  C.  without  decomposition. 
The  fused  substance  decomposes  at  a  slightly  highei 
temperature.  This  compound  contained  46-85  per  cent. 
I   of  gold  (C5H5N.HCI.AUCI3  requires  46-85  per  cent). 

The  picrate  was  prepared  by  addition  of  picric  acid  to- 
I  an  alcoholic  solution  of  the  base.  It  forms  canary-yellow 
;  needles,  easily  soluble  in  water  or  alcohol,  of  m.pt.  163°  C. 
i    without  decomposition. 

I  The  density  of  the  base  was  09893  at  14°  C.  and  the 
refractive  index  (sodium  light)  1'5124  at  the  same  tempera- 
ture. The  specific  refraction,  calculated  on  the  Lorentz 
and  Lorenz  formula  =03038,  and  the  molecular  refraction 
24-0. 

2.  Methylpyridine  {a-picoline).  From  the  fraction 
boiling  at  125° — 135°  C.  a  considerable  quantity  of  a 
mercuri-chloride  compound  was  obtained  crystallising 
in  small  plates  or  stout  prisms,  of  m.pt.  151°  C. 
It  contained  59'69  per  cent,  of  mercury 
(C6H,N.HC1.2HgCl2 
requires  59-61  per  cent.).  The  base  was  a  colourless 
1  liquid,  easily  soluble  in  water,  and  having  a  strong 
pyridine-like  odour.  Tlie  platinum  compound,  pre- 
pared from  alcoholic  solution,  forms  sparingly  soluble 
yellow  scales,  of  m.pt.  178°  C.  with  decomposition,  and 
contained  32-71  per  cent,  of  platinum.  (C5H7N)2H2PtCl6 
requires  32-72  per  cent.  From  a  heated  aqueous  solution 
the  platinichloride  wa?  deposited  as  easily  soluble  orange- 
red  prisms,  of  m.pt.  194°  C.  with  decomposition.  ITiis 
product  contained  32-53  per  cent,  of  platinum.  The 
gold  compound  was  obtained  from  alcoholic  solution 
as  a  mass  of  bright-yellow  very  easily  soluble  crystals, 
of  m.pt.  175°  C.  without  dccom|iosition.  and  containing 
45-32  per  cent,  of  gold  (CeHvN.HCl.AuClj  requires  45-33 
per  cent.).  TTie  aurichloride,  prepared  from  a  heatetl 
aqueoas  solution,  appeared  exactly  the  same  in  all  respects. 
Tlie  picrate  forms  small,  pale  Icmon-ycUow  needles, 
easily  soluble  in  water  or  alcohol,  of  m.pt.  161°  C.  without 
decomposition. 

The  density  of  the  base  is  0-9530  at  14°  C,  the  refractive 
index  (sodium  light),  is  1-4966  at  14°  C.      The 

specific  refraction  =0-3070,  and  the 

molecular  refraction  =28-55. 
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The  liasi'  was  oxidised  by  a  5  per  cent,  solution  of 
potassium  pi-rniangnnate,  to  jiicolinic  ncid,  wliich  orj'stal- 
tised  in  tine  tufts,  of  m.pt.  134°  C. 

i.  Methylpxjridine  (y-pic/tline).  Prom  the  fraction 
boiling  at  MB" — I.W'^C.  ft  mercuri-chloride  compound 
viOf.  obtained  in  tine  ncHles  of  m.pt.  121'  C.  wliicli  melt 
in  hot  water  to  a  heavy  oil.  Tlic  base  wa-s  a  colomless 
liquid,  soluble  in  water,  with  an  odour  sin.ilar  to  that 
of  pjTidine.  but  less  pungent.  Tlie  platinichloride  i.s 
Tcry  sparingly  soluble  in  alcohol,  crys.tallising  in  fine 
golden  scales  of  the  orthorhorabic  system.  M.pt.  208°  C. 
with  decomposition.  It  contained  32'73  per  cent,  of 
I'lniinum;  (C6H7X)2HoPtCl6  requires  32-72  per  cent. 
\Vlien  prepared  from  aqueous  solution  tlie  platinum 
compound    formed    red    crystals    of    the    orthorhombic 


soluble  in  alcohol  i.nd  fairly  easily  in  water.  .\  quantity 
obtaine<l  from  a  heated  aqueous  solution  appeared  exactly 
the  same  in  all  respects.  The  compound  contained 
43-98  percent,  of  gold  (C7H.jN.HCl,.\uCl3  requires  44-13 
per   cent.). 

The  picrate  forms  pale  yellow  crystals,  easily  soluble  in 
water   of  alcohol,    m.pt.    178°  C.    without   decomposition. 

The  density  of  the  base  is  0-9378  at  14°  C.  ;  the  index 
of  refraction  (sodium  light)  =  1-5033  at  14°C. ;  the 
specific  refraction  =  0-31 54  ;  and  the  molecular  refraction 
=  33-75.  On  oxidation  with  potassium  permuiiganate, 
the  base  was  converted  into  lutidinic  acid,  of  m.jit.  -235°  C. 

Below  is  a  table  compnrin;,'  the  values  obtained  for  the 
melting  points  of  the  platinum  ard  gold  compounds  of  the 
above  bases  with  those  quoted  by  other  workers. 


Platinum  Oompouttda. 


BrOhl. 

Calm  and  Buchka. 

OaiTett  and  Smythe. 

AnUior-s  Valaes. 

Base. 

From  alcohol. 

From  water. 

Pyridine 

240°— •242°  C. 

228°— 229°  C. 

228°— 229°  C. 

228°  C. 

241°  C— 242°  C. 

«-PicoUne 

195°  C. 

178°  C. 

194°  C. 

178°  C. 

194°  C. 

t-PiooUne 

231°  C. 

•231°  C. 

— 

208°  C. 

■208°  C. 

a.-)-LutIdine 

2S0»  C. 

219'— 220°  C. 

216°  C. 

209°  C. 

216*  C. 

Base. 

Pyridine 


Oold  Compounds. 


o-Pico'lne 


-»-PiooUne 


Biflhl. 


Calm  and  Buchlta. 


onchanRed 


■   - 


at  285°  e. 


1«7°— 1«8"  C. 


1»7°— 168°  C. 


205°  C. 


205°  C. 


Author's  Value*. 


Gsirett  and  Smytlie. 


From  aloobol. 

323°  C. 
175°  C. 


208°  C. 


From  water. 

329°  0. 
175°  C. 
205°  C. 


a.t-Latidine 


94* 


77°  r. 


system,  of  m.pt.  208°  C.  and  containing  32-71  per  cent, 
of  platinum.  The  aurichloride,  obtained  from  alcoholic 
solution,  gave  easily  soluble  bright-yellow  needles,  of  m.pt. 
20?"  C.  without  decomposition,  and  containing  45-22 
per  cent,  of  gold. 

Prepared  from  a  heated  aqueous  solution,  the  s;old 
compotind  gave  bright-yellow  needles  of  m.pt.  205°  C. 
without  decomposition,  and  containing  45-46  per  cent, 
of  gold  (C8H7NHa..\ua,,  requires  46-33  per  cent.). 
Tlie  picrate  forms  small  crystals  of  pale  lemon-yellow 
colour  easily  soluble  in  water  or  alcohol,  of  m.pt.  160°  C. 
without  decomposition.  The  density  of  the  base  is 
0-9603  nt  12-5°  C.  The  index  of  refraction  (sodium  light) 
=  1-5005  at  12-5°  C,  the  specific  refraction  is  0-3097.  and 
the  moh-cular  reirnction  =28-80.  This  is  practically  the 
same  a;  the  value  for  o-picoline.  On  oxidation  of  the  base 
■with  potassium  permanganate,  i--onicotinio  acid  was 
obtained,   m.pt.   312°  C.   in  a  sealed  tube. 

2.4.   Tyimethyljnjridinc.        (a.y.  liitidint).  From    the 

fraction  boiling  at  155° — l(iO°C.  a  mereiu-y  compound 
w»s  obtained  in  the  form  of  white,  hair-like  needles,  of 
m.pt.  128-5°  C,  containing  58-49  per  cent,  of  mercury. 
C7H9N.HC1.2HgC1„   requires   58-35   per   cent. 

The  base  was  a  colourlcs.s  liquid,  more  soluble  in  cold 
water  than  in  hot,  and  having  a  rather  pleasant  odour. 
The  platinichloride  was  obtained  from  alcoholic  solution 
as  minute  prisms  with  pyramidal  ends,  and  of  the  mono- 
olinic  system  ;  they  melted  at  209°  C.  with  decom- 
position,   and    contained    31-13    per   cent,    of   platinum 

(C,H„N)2H.,Pta, 
require*  31-25  per  cent.  The  platinum  compotind 
Beparat<xl  from  aqueous  solution  as  orancc-rcd  crystals 
of  the  monoclinic  system,  containing  31-15  per  cent,  of 
platinum  m.pt.  -216°  C  with  decomposition.  Tlie  gold 
compound,  preparml  from  alcoholic  solution,  formed  a 
yellow  oil,  which  crystalli,sed  on  standing.  'Hie  crystals 
melted  at  77°  C.   without  decomposition,  and  arc  easily 


The  author  has  pleasure  in  acknowledging  his  indebt«dr 
ness  to  Messrs.  Priestmans.  Ltd.,  fcr  their  kindness  in 
providing  the  raw  material  required,  and  to  Prof.  P. 
Phillips  Bcdson,  in  whose  laboratory  the  work  was  carried 
out.     The  investigation  is  being  continued. 
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MK.    F.    W.    BR.\SSO>"   IN   THB   CIIAIB. 


A  RAPID  METHOD  FOR  DETERAHMNTt  CAKBO.N 
DIOXIDE    IN     I'HE    ATMOSPHERE. 

nY   S.    H.    UAVIES   AND    B.    O.    MCI.KI.LAK. 

A  rapid  methcHl  of  detorniining  the  condition  of  the 
atmosphere  in  schools,  factories,  and  other  places  where 
people  <-ongregate,  is  of  great  importance.  To  do  this 
with  any  certainty  it  is  necessary  within  a  brief  interval 
of  timi'  to  test  the  proportion  of  carbon  rlioxidc  at  several 
]>ouils  in  the  room.  Civen  the  number  of  people  in  the 
room  luid  the  area,  it  is  then  easy  to  calculate  the  rate 
of  exchange  of  air  for  the  room  as  a  whole  and  to  observe 
if  the  exchange  is  imiform,  or  whether  there  are  any 
stagnant  areas. 

It  is  generally  felt  that  Government  regulations  mercly 
deflning  the  cubic  feet  of  space  allotted  to  each  worker 
in  a  factory,  or  each  child  in  a  school,  must  be  replaced 
by  regulations  demanding  a  inininuim  rxchangr  of  air 
per  bead,  supplied  at  a  reasonable  temperature. 

In  the  First  Report  of  the  Departmental  Ominittee 
appointed   by  the  Home  Office  to  inquire  into  the  veuti. 
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lation  of  factories  and  workshops  (1902),  the  Commissioners 
concluded  from  their  own  observations  that  it  is  reason- 
able to  expect  under  ordinary  circumstances  that 
10  volumes  of  carbon  dioxide  per  10,000  should  not  be 
exceeded  in  factories  or  workshops  unless  gas  is  burning 
in  the  room.  Their  chief  recommendation  was  that  a 
standard  of  ventilation  should  be  prescribed  for  all  classes 
of  factories  and  workshops  not  otherwise  specially  dealt 
with.  This  standard  they  defined  as  follows : — The 
proportion  of  carbon  dioxide  in  the  air  at  about  the 
breathing  level  and  away  from  the  immediate  influence 
of  any  special  source  of  contamination  (such  as  a  person 
or  light)  shall  not  rise  beyond  twelve  volumes  of  carbon 
dioxide  per  10,000  of  air,  and  that  when  gas  or  oil  is  used 
for  lighting,  the  proportion  shall  not  exceed  twenty 
volumes  after  dark  or  before  the  first  hour  after  daylight. 
Our  experience,  including  many  hundreds  of  tests  on 
the  air  of  workrooms,  confirms  that  of  the  Commissioners, 
that  it  is  possible  to  secure  sufficient  ventilation  in  work- 
rooms to  maintain  this  standard,  and  we  regard  any 
larger  proportion  of  carbon  dioxide  than  ten  volumes 
per  10,000  to  indicate  unsatisfactory  ventilation,  and 
more  than  twelve  volumes  an  excessive  contamination. 
It  is,  however,  useless  for  a  Government  Department 
to  impose  any  such  regulations  imless  the  percentage 
of  carbon  dioxide  can  be  determined  rapidly  and  with 
sufficient  accuracy.  It  is  desirable  that  an  accuracy  of  at 
least  one  unit  of  carbon  dioxide  per  10,000  shall  be 
secured,  and  that  the  result  shall  be  obtained  within  three 

'  to  four  minutes. 

I      Pettenkofer's  method,  in  wliich  a  large  volume  of  air, 

^  varying  from  two  to  five  litres,  is  collecteji  and  the  carbon 
ijioxide  absorbed  by  baryta  water,  the  excess  of  baryta 
being  titrated  back  with  oxalic  acid,  can  be  performed 
with  great  accuracy  (as  modified  by  Letts  and  Blake 
and   others).     Under    industrial   conditions,    however,    it 

;  is   obviously    impossible    to    collect   a    large   number    of 

i  samples  by  this  method. 

A  gas   volumetric   method,   in   which   the  decrease   in 

I  volume  due  to  the  absorption  of  carbon  dioxide  is  directly 

I  measured,  has  been  worked  out  by  Haldanc.  His  neat 
and  portable  form  of  apparatus  is  well  known.  Judging 
from  our  experience,  however,  of  the  difficulty  in  obtaining 
'  strictly  consistent  results  with  this  apparatus,  we  fear 
i  that  in  the  hands  of  men  with  the  usual  training  of 
j  Medical  Officers  of  Health  or  Sanitary  Inspectors,  it 
I  would  give  misleading  results. 

I     A  third  method,  known  as  the  minimetric  method,  was 

'suggested  by  Dr.'  .'\ngus  Smith  and  has  been  developed 

'by  Lunge  and  Zeckendorf.     In  this  the  quantity  of  air 

|)s  determined  which  is  necessary  to  saturate  the  reagent 

;n8ed  for  the  absorption  of  carbon  dioxide.     The  apparatus 

u.sed    by    Lunge   and    Zeckendorf   consists   simply    of   a 

'bottle  and  a  rubber  bulb  fitted  with  valves  so  as  to  allow 

the  passage  of  air  to  take   ]ilace  only  in  one  direction. 

A    known    volume    of    standardised    baryta    or    sodium 

arbonate  solution  tinted  with  phenolphthalein  is  intro- 

luced  into  the   bottle,  and   the  volume  of  air  required 


to  decolorise  the  solution  is  obtained  by  counting  the 
number  of  compressions  of  the  ball.  This  gives  a  measure 
of  the  proportion  of  carbon  dio.xide  in  the  air.  It  is 
evident  that  this  process  is  capable  of  considerable  re- 
finement, and  by  our  modifications  we  have  secured  a 
rapid  and  sufficiently  reliable  process.  Our  apparatus 
is  illustrated  in  the  accompanying  diagram.* 

The  pump  for  measuring  the  air  is  iitted  with  inlet  and 
outlet  valves,  I  and  C,  and  delivers  50  c.c.  of  air  at  each 
full  stroke.  The  inlet  side  is  connected  to  a  long  glass 
tube  supported  by  a  clamp  so  that  the  air  may  be  taken 
at  a  distance  from  the  operator.  The  outlet  is  connected 
by  a  piece  of  rubber  tubing  to  the  absorption  vessel,  F. 

-Many  experimenters  have  dwelt  on  the  difficulty  of 
titrating  very  weak  solutions  of  baryta  such  as  are  required 
for  this  process,  and  on  account  of  this  difficulty  we  have 
abandoned  the  titration  method,  and,  ))revious  to  making 
a  series  of  tests,  we  standardise  the  solution  against 
fresh  air.  The  results  of  the  most  reliable  investigators 
give  proportions  of  carbon  dioxide  in  fresh  air  varying 
from  3  to  3-5  parts  per  10,000.  The  proportion  seldom 
rises  above  3-5,  even  in  town  air,  except  during  foggy 
weather.  As  the  variation  is  so  slight,  and  as  the  majority 
of  these  tests  will  be  made  in  a  town  atmosphere,  we 
have  adopted  3-5  parts  per  10,000  as  a  standard. 

Two  solutions  are  required  ;  the  stronger  stock  solution 
is  made  as  follows  : — 25  grins,  of  pure  crystallised  barium 
hydroxide  (powdered)  is  placed  in  the  bottle.  A,  and 
1  litre  of  distilled  water  added.  After  corking,  the 
contents  are  thoroughly  shaken,  until  the  baryta  is 
dissolved.  The  cork  is  then  replaced  by  a  rubber  stopper 
fitted  with  the  tubes  shown  in  the  diagram.  To  one 
of  these  a  measuring  burette  is  attached,  and  the  solution 
is  protected  by  two  soda-lime  tubes.  Tlie  weak  solution 
which  is  ased  in  the  apparatus  is  prepared  in  bottle,  B. 
Two  litres  of  distilled  water  are  placed  in  this  bottle 
and  a  few  c.c.  of  alcoholic  phenoljihtlialein  added.  Strong 
baryta  solution  is  added  a  few  drops  at  a  time  and  the 
bottle  well  shaken  after  each  addition  iratil  the  pink 
■  •olour  is  just  permanent.  We  have  now  precipitated 
the  carbon  dioxide  present  in  the  water.  A  further 
addition  of  3-3  c.c.  of  baryta  is  now  made  and  the  solution, 
after  shaking,  is  ready  for  standardisation.  The  bottle 
is  fitted  with  a  measuring  pipette  and  protection  tubes 
similar  to  those  shown  on  bottle  A.  To  standardise 
this  solution  the  whole  apparatus  is  placed  on  a  table 
in  front  of  an  open  window  on  the  windward  side  of 
the  room,  the  open  end  of  the  inlet  tube  projecting  some 
feet  out  of  the  window.  The  apparatus  is  now  completely 
washed  out  with  fresh  air  by  working  the  pump  several 
times.  A  drop  or  two  of  phenolphthalein  solution  is 
placed  in  F,  followed  by  a  measured  25  c.c.  of  baryta 
solution  run  through  tube  J.  A  small  hand  blower, 
attached  to  K,  is  convenient  for  transferring  the  solution 
from  the  bottle  to  the  pipette.     The  vessel,  F,  is  now 

•  The  apparatiis  is  now  being  made  by  Messrs.  J.  J.  Griffin  and 

Sons,  Ltd.,  Kingsway,  London,  W.C. 
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thoroughly  shaken  for  15  seconds  and  this  is  counted  as 
one  volume  of  air,  5()  c.c.  of  air  is  then  discharged,  by 
means  of  the  pump,  into  the  vessel,  F,  which  is  again 
shaken  for  the  same  length  of  time.  This  is  followed 
by  another  50  c.c.  and  so  on.  until  the  solution  is  just 
decolorised  :  the  number  of  strokes  of  the  pump  being 
counted.  During  tlie  shaking  it  is  an  advantage  to  have 
a  spring  clip  on  the  rubber  tube,  close  to  vessel  F.  to 
prevent  the  liquid  from  leaving  tlie  bottle.  The  solution 
should  be  of  such  a  strength  that  25  c.c.  is  exactly 
decolorised  by  15  strokes  (14  discharges  from  the  pump 
and  one  for  the  air  originally  present  in  the  bottle). 
If  the  solution  is  either  too  weak  or  too  strong  it  is  better 
not  to  attempt  to  modify  it,  but  to  start  afresh,  varying 
the  quantity  of  strong  barj'ta  accordipgly.  Having 
Btandardised  the  solution  against  fresh  air.  the  apparatus 
can  be  used  to  test  the  air  of  a  rooiu.  Tlic  inlet  tube  should 
be  placed  at  some  distance  from  the  operator,  at  least 
3  ft.  from  any  person  in  the  room,  and  3  ft.  away  from 
any  wall.  In  an  ordinary  test  of  a  workroom  the  sample 
should  be  taken  at  about  the  breathing  level. 

Tlie  aci'ouipanying  table  was  constructed  from  a  series 
of  jMirallel  determinations  with  Pettenkofers  method. 
It  indicates  the  proportion  of  carbon  dioxide  ^>er  10.000 
corresponding  to  any  given  number  of  strokes. 


Parts  carbon  dioxide 

Strokes 

Of  pump. 

per  10,000. 

15 

S-6 

14 

4H) 

13 

4-5 

12 

5« 

11 

5-6 

lOt 

S-S 

10 

6-3 

»i 

6-7 

9 

7-2 

8V 

7-7 

8 

8-2 

'i 

8-7 

7 

9S 

«i 

10-1 

6 

10-9 

St 

11-7 

5 

12-7 

41 

13-8 

4 

lS-0 

3i 

l»-4 

3 

18-0                                     ; 

21 

19-8                                     1 

A  note  of  the  general  condition  and  temperature  of 
the  atmosphere  :  of  the  air  space  available  :  the  number 
of  people  present  :  the  presence  or  absence  of  pas  jeta 
and  of  anv  opei-  windows  should  accompany  the  resnit 
of  this  tes't. 

The  apparatus  is  handy  to  manipulate,  and  once  the 
solution  is  standardised  against  fresh  air.  a  yontli  can 
rapidly  perform  the  tests  in  situ.  Tlie  strength  of  the 
solution  should  be  checked  after  each  series  of  experi- 
ments. The  apparatus  involves  the  following  modifi- 
cations :  {a)  the  accurate  delivery  of  known  volumes  of 
air ;  (6)  sampling  at  a  distance  from  tlie  operator ; 
(e)  standardisation  of  the  solution  against  fresh  air 
instead  of  titration  :  (d)  special  precautions  for  preventing 
access  of  carbon  dioxide  to  the  solutions. 

DiscrssiOK. 

-Mr.  \V.  Gathorne  Voung  thought  that  slight  modi- 
fication of  the  author's  method,  to  secure  accurate 
standardisation  of  the  absorbent  solution,  and  iocreSM 
in   capacity   of   the   air    pump,    might    l>e   odvantageonB. 

Mr.  S.  H.  D.^^^ES  said  that  tho  authors'  method  wm 
sufficiently  accurate  for  ])ractical  purposes.  Tlie  highest 
proportion  of  carbon  dioxide  that  he  had  seen  recorded 
in  a  living  room  was  81  parts  per  10,000  in  a  Gla.-'gow 
lodgirg-house.  It  had  been  shown  that  200  to  300  part* 
per  10,000  of  ]iure  carbon  dioxide  were  necessary  to  give 
any  marked  physiological  effect. 

Mr.  A.  K.  Tankakd  thought  that  enlargement  of  the 
shaking  cylinder,  resulting  iu  larger  volumes  of  air  aod 
solution  used,  would  probably  be  an  improvement  from 
the  point  of  view  of  accuracy.  Ammonia  and  obscure 
organic  compounds  often  accompanied  carbon  dioxide, 
producing  undesirable   effects. 

Dr.  H.  T.  Calvert  pointed  out  that  if  a  half-stroke 
of  the  pump  was  the  limit  of  deliacy  of  manipulatioD 
this  meant  an  error  of  2  per  lO.'JOO  in  the  atmosphere 
tiiey  were  then  breathing.  Another  probable  defect 
was  that  rapidity  of  movement  of  the  piston  might  cauae 
leakage. 

Mr.  B.  G.  McLeixak  said  that  for  most  ventilatioo 
problems  where  the  carbon  dioxide  was  between  7  and 
10  parts  per  10,000  the  apparatus  was  quite  sufficientlj 
accurate.  The  volume  of  air  and  solution  used  had  been 
arrived  at  after  many  experiments,  and  the  apparstut 
as  described  combined  portability  with  acciuacy. 
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Patents. 

Drying   machines;     Continuous   for   dryiny   grain, 

peal,  hops,  sail,  sand,  eemrnl,  manures,  (hetnicals,  small 
coal,  ores,  and  olher  analogous  wel  or  moist  materials. 
J.  Black  and  A.  H..  H.,  and  A.  B.  Lennox,  Newcastle- 
on-Tvne.     Eng.  Pat.  1455,  Jan.  21,  1908. 

The  dryer  is  formed  of  a  number  of  superposed,  vertical, 
flanged  cylinders,  bolted  together  and  having  a  plate, 
forming  a  shelf  bolted  between  each  pair  of  flanges.  A 
central  shaft  or  centrally  disposed  cylinder  attached  to  a 
shaft  and  rotatetl  from  below,  has  scrapers  attached  to  it 
corrC!<|X)nding  with  eacb  shelf.  The  material  is  introduced 
above  the  top  shelf,  and  after  completing  the  circle  of  the 
shelf,  is  discharged  by  the  scrapers,  through  an  opening, 
on  to  the  ahelf  below.     The  drying  medium  enters  above 


the  lowest  shelf  and  circulates  upwards,  being  forced  to 
travel  in  the  op|wsite  direction  to  that  taken  by  the 
material,  by  jMrtitions  or  flaps  de)>ending  from  the  ahelf 
above  and  situated  behind  the  openings. — W.  H.  C. 

Drying,  roasting,  or  otherwise  treating  pultvnJent  or  I 
granular  materials.  J.  and  C.  McNeil,  Govan.  North  | 
Britain.     Eng.  Pat.  4491,  Feb.  28,  1908. 

Thk   material    to   be  treated   is   fed   into   one  end  of 
horizontal,  rectangular,  metal  vessel  mounted  on  a  liollow, 
j)erforated  shaft   and  rotated  by  gearing.     A  number  of  J 
inclined  blades  project  inwards  from  each  side  of  the  vee»el  | 
and  form  what  is  iiractically  a  screw  or  helix,  which  as  th»  ' 
vessel  is  rotate<l,  lifts  up  the  material,  drops  it  again  aod 
at  the  same  time  moves  it  forwarxl  througli  the  vessel  to 
the  other  end,  from  which  it   is  discharged,     Hot  air  oi 
any  other  suitable  drying  or  treating  medium  is  introduced  . 
through  the  hollow,  jierforatcd  shaft. — W,  H.  t'. 
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Saising  aciVf-s  or  other  liquids  by  compressed  air,  steam,  i 

or  other  elastic  fluid  under  pressure  ;  Self-acting  apparatus  I 

for  .     W.   Ravne,   Manchester.     Bng.   Pat.   7054,  ' 

March  31,  1908.      "  , 


Two  pressure-vessels.  C.  C ".  are  filled  alternately  with  the 
liquid  to  be  raised,  through  the  pipes.  A,  A',  provided  with 
non-return  valves,  B,  B'.  In  these  vessels,  floats,  E,  E', 
are  suspended  by  rods  which  pass  through  the  pipes, 
H,  H',  from  the  air-escape  valves,  F,  F",  which  are  them- 
selves suspended  by  adjustable  clips  from  the  arms  of  the 
pivoted  beam,  K.  The  ends  of  the  beam  are  connected 
by  links  \vith  the  air-valves,  G.  G'.  which  control  the 
supply  of  compressed-air  conveyed  by  the  branches,  J,  J', 
from  the  air-main,  I,  provided  with  the  stop-valve.  L. 
Supposing  the  vessel,  C,  to  be  just  filled  and  C.  emptied, 
the  float.  E',  rises  and  the  beam  overbalances  into  the 
position  shown.  The  air-escape  valve,  F*,  closes,  the  air- 
supply  valve  opens  and  the  liquid  is  forced  out  of  C, 
through  the  rising  main,  D'.  The  vessel,  C,  is  filling  during 
this  time.  As  soon  as  C",  is  empty  and  C.  full,  the  beam, 
K,  overbalances  in  the  opposite  direction  and  the  contents 
of  C  are  forced  out  through  the  pipe.  D.  The  apparatus 
is  started  and  stopped  bv  opening  or  closing  the  stop- 
valve,  L.— W.  H.  C. 

Elevating  liquids  by  means  of  gaseous  fluids  under  pressure. 
V.  Schwaninger,  Oggersheim.  Ciermanv.  Eng.  Pat. 
23,175,  Oct,  30,  1908. 

The  apparatus  consists  of  a  pressure  chamber,  1,  provided 
with  a  pipe,  2,  of  conducting  material  wluch  is  insulated 
from  the  vessel,  1.  The  liquid  to  be  elevated  enters  by 
the  pipe,  4,  and  the  non-return  valve.  3.  the  air  escaping 
through  the  spring-controlled  valve.  8,  into  the  atmosphere. 
When  the  liquid  has  filled  the  vessel,  it  comes  into  contact 
with  the  conductor,  15,  which  is  connected  by  the  wire.  16. 
insulated  at  34.  to  the  electro-magnet.  17.  The  circuit 
i>  completed  by  the  wire.  33,  the  battery,  18,  and  the 
^nre,  19,  connected  to  the  conducting  pipe,  2.  The  circuit 
'"Mng  closed  by  the  liquid,  the  magnet,  17,  attracts  the 
I  mature,  27,  which  raises  the  end  of  the  lever,  11,  and 
lifts  the  compressed  fluid  inlet  valve,  7,  which  is  normally 
closed  by  the  weight  of  the  lever.  The  compressed  fluid 
enters  the  vessel,  1,  through  the  pipe,  5,  closes  the  air 
escape- valve,  8,  against  the  spring,  14,  and  forces  the 
liquid  out  of  the  vessel  through  the  rising  main,  2.  In 
order  to  pievent  the  circuit  being  broken  as  soon  as  the 


level  of  the  Uquid  falls  below  the  contact.  15,  a  conducting 
wire,  20.  insulated  at  32.  dips  into  the  liquid  in  the  vessel, 
the  depth  to  which  it  enters  the  vessel  being  adjusted  by 
the  sleeve  contact,  40.  This  is  connected  by  the  rod, 
21.  to  the  sUding  contact.  22,  attached  to  the  hinged  arm. 
25,  which  is  connected  by  the  rod,  28,  to  the  armature,  27. 
When  the  circuit  is  closed,  the  arm,  25,  is  lifted  by  the 
armature  and  the  contact,  23,  is  brought  against  the 
contact,  24,  and  remains  in  this  position  until  the  level  of 
the  liquid  falls  below  that  of  the  bottom  of  the  wire,  20. 
WTien  this  happens  the  circuit  is  broken  and  the  armature, 
27,  drops,  closing  the  valve,  7,  and  separating  23  and  24. 
The  vessel,  1,  then  commences  to  fill  again. — W.  H.  C. 

Concentration  of  solutions  and  recovery  of  volatile  solvents. 
D.  Dubois.  1st  and  2nd  Additions,  dated  Sept.  2.  1908. 
to  Ft.  Pat.  384,907,  Dec.  11,  1907  (this  J.,  1908,  494). 

Is  order  to  prevent  the  blocking  up  of  the  taps,  connecting 
pipes,  and  pumps  between  the  various  parts  of  the 
apparatus  described  in  the  original  patent,  owing  to  the 
deposition  of  the  sulphur,  or  other  dissolved  material 
when  the  solutions  are  cooled  during  their  passage  through 
the  connections,  the  latter  are  kept  w.arni.  This  may  be 
effected  by  surrounding  them  with  steam  jackets  or  by 
any  other  suitable  means.  In  the  case  of  the  outlet  taps, 
the  latter  are  placed  within  the  vessel  and  are  thus  kept 
at  such  a  temperature  that  no  deposit  takes  place. 

— W.  H.  C. 

Exhauster  for  acid  gases.     Selwig  und  Lange  Maschineu- 

fabrik.  Fr.  Pat.  393.941,  July  2,  1908. 
The  fan-wheel  and  blades  are  constructed  of  aluminium, 
preferably  cast  aluminium,  and  the  casingis  of  earthenware. 
The  aluminium  fan-wheel  is  said  to  resist  arid  vapours  for 
a  considerable  time  and  to  be  much  less  liable  to  disruption 
than  fan-wheels  of  earthenware. — W.  H.  C. 
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Agilation  and  separation  of  mixtures  oj  .iuliih  mid  liguid''. 

J.   T.   Carriek  an<l   B.   S.   Pattison.     Fr.   Pat.   394,133, 

.July  11,  1908. 
The  patent  relates  to  a  method  of  agitating  solids  with 
lioiiids,  and  subsequently  separating  the  two,  and  its 
application  to  the  treatment  of  copper  matte  with  acid 
is  described.  The  treatment  is  carried  out  in  a  closed 
vessel  provided  with  a  false  bottom  constructed  of  a 
suitable  filtering  material.  The  liydrogen  sulphide 
produced  bv  the  action  of  the  acid  on  the  matte  is  witli- 
tirawn  froni  the  upper  part  of  the  vessel,  and,  by  means 
of  a  fan,  forced  in  again  at  the  lower  part  through  a  number 
of  tuvferes  disposed  just  above  the  lilteniig  material.  The 
mixture  is  thus  kept  agitated  during  the  treatment.  U  hen 
the  decomposition  of  the  matte  is  complete,  the  fan  is 
stopped,  and  the  liydrogen  sulphide  is  displaced  by  steani. 
and  led  awav  to  be  utilised.  The  outlet  for  tlie  liquid, 
below  the  filtering  layer,  is  then  oi>ened,  and  to  prevent 
caking  of  the  precipitate  on  the  filtering  material,  the  fan 
is  put  in  communication  with  the  atmosiihere.  and  air 
is  blown  in  through  the  tuv^res.  The  treatment  and  the 
filtration  mav,  if  desired,  be  performed  in  separat*  vessels. 
The  process  "is  applicable  to  all  operations  of  a  similar 
character  to  that  described. — A.  S. 

FUler-press  ;   Continuous .     C.  C.  Leclaire.     Fr.  Pat. 

394,4.50,  Xov.  26,  1907. 

The  liquid  to  be  filtered  is  forced  under  pressure  into  . 
a  vertical  cvlindcr.  the  walls  of  which  form  the  filtering 
surface  and  which  is  surrounded  by  a  closed  vessel 
to  receive  the  filtrate.  A  vertical  shaft  driven  from 
above  passes  through  the  cvlindcr  and  is  provided  with 
scrapers  which  detach  the  deposited  solids  from  the 
imier  surface  of  the  filter.  The  lower  end  of  the  cylinder 
terminates  in  a  conical  discharge  chamber  in  which  the 
solids  are  compressed  and  then  discharged  by  a  conical 
screw  fixed  to  the  lower  end  of  the  central  shaft.  In 
order  to  facilitate  the  detaching  of  the  solids  from  the 
filter  surface,  periodical  horizontal  blows  or  shocks  are  , 
communicated  to  the  central  shaft  to  cause  it  and  the 
scrapers  to  vibrate.  From  the  discharge  opening  the 
solids  may,  if  desired,  be  passed  through  a  tube  H_here 
they  are  washed,  dried,  or  otherwise  treated.— \V.  H.  C. 

DistiHation  apparatus.     A.  Gohmann.     Ger.  Pat.  205,773, 
Oct.  6,  1907. 

The  apparatus  consists  of  a  column  built  up  of  a  number 
of  superposed  compartments,  through  which  the  liquid 
to  be  distilled  and  the  heating  gases  or  vapour  flow, 
in  zig-zag  paths,  in  opposite  directions.  In  the  bottom 
of  each  compartment  are  fixed,  as  usual,  two  pipes,  one 
through  which  the  liquid  flows  into,  and  the  other  through 
which  the  vapour  rise-s  from,  the  compartment  below. 
Above  the  bottom  of  each  compartment  is  mounted  a 
corrugated  hood,  the  corrugations  of  which  dip  into  the 
liquid,  thus  causing  the  heating  vapour  and  liquid  to 
come  into  intimate  contact  with  each  other. — A.  S. 

Vdatilt  and  liquid  products  ;   Apparatus  for  the  purifica- 
tion and  vaporisation  oj by  means  of  n  blast  of 

steam.     P.  Wachtel.     Ger.  Pat.  205,911.  June  20,  1907. 

From  the  receptacle  containing  the  liquid  to  be  purified 
or  volatilised,  rises  a  tube  ondinc  in  a  jet.  .\  jet  of  steam 
is  blown  across  the  end  of  this  tube,  at  right  angles  thereto, 
and  by  an  injector  action  carries  the  liquid  with  it  into 
a  system  of  piping,  in  which  are  arranged  baffle-plates. 
The  baffle-plates  arc  provided  with  i>orf orat ions,  the 
size  of  which  decrease  from  the  first  plate  onwards,  and 
thus  the  steam  and  liquid  are  intimately  mixed,  whilst 
solid  impurities  are  retained  by  the  baffle-plates.  The 
pipe  supplving  the  steam-jet  is  surrounded  by  two  con- 
centric pipes,  which  can  be  rotated  independently  and 
are  provided  with  holes,  so  that  by  suitable  adju.stment, 
the  steam  pipe  can  be  cooled  by  the  outer  air  or  by  any 
desired  cooling  agent,  and  thus  the  teniix-rature  of  the 
steam  can  be  regulated.  A  similar  cooling  device  may  be 
applied  to  the  system  of  piping  into  which  the  miituro 
of  steam  and  liquid  is  blown. — A.  S. 


Xon-agutous  mixtures;    Method   of   preparing   and 

product  thireoj.  K.  G.  Acheson,  Stamford,  'Janada. 
U.S.  Pat.  911,358,  Feb.  2,  1909. 

See  Fr.  Pat.  384.698  of  19t»7  ;  this  J.,  1908,  494.— T.  F.  K. 

Centrijugal  [separatimj]  machine.  A.  J.  Ericsson.  Assignor 
to  .\ktiebolaget  Separator,  Stockholm.  U.S.  Pat. 
911,652.  Feb.  9,  1SX19. 

See  Eng.  Pat,  16.002  of  1900  ;  this  J.,  1907,  141. -T.  F.  B. 

II.— FUEL,    GAS,    AND    LIGHT. 

Pulverised    hiel   for    industrial   furnaces.     R.    K.    Meade. 

Aiiier.  Inst.  (^hem.  Eng..  Dec.,  1908.     Electrocheiii.  and 

Met.  Ind..  1909,  7,  61—6-2. 
After  refening  to  the  fact  that  in  the  United  States 
powdered  coal  is  practically  the  only  fuel  used  in  the 
manufacture  of  Portland  cement,  the  author  recommends 
its  u-se  for  open-hearth  metallurgical  furnaces.  The 
disadvantage  of  the  a-sh  settling  upon  the  charge  is  not 
serious,  since  most  of  it  is  carried  off  by  the  strong  draught. 
(For  methods  of  burning  powdered  coal  see  this  J.,  189B, 
888;    1900,  521;    1902,   1019;    1905,  369.)— A.  S. 

Coal;      The   coking   properly   of .     O.    Boudouard. 

Compt.  rend..  1909,  148,  348—351. 
Co.u,  was  treated  with  various  organic  solvents.  .Ml  of 
these,  excepting  pyridine,  extracted  only  very  small 
quantities  of  brown  tarry  matter;  pyridine  extracted 
more  than  111  per  cent.,  and  to  a  certain  extent  affected 
the  coking  power  unfavourably.  Strong  hydrochloric  acid 
had  no  a.  tion  on  coal ;  .strong  sulphuric  and  nitric  acids 
destroyed  the  coking  power,  and  oxalic  acid  was  formed 
bv  the  latter.  Aqueous  potassium  hydroxidf  solution 
did  not  alfect  the  coking  power,  nor  did  it  remove  humic 
acid.  Both  fusion  with  pota.ssium  hydroxide  and  the 
action  of  Schweitzer's  reagent  (ammoniacal  copper 
solution)  diminished  the  coking  power  appreciably,  oxahc 
acid  being  formed  in  the  former  case.  The  successive 
action  of  aqueous  potas-sium  hydroxide  .solution,  hot  strong 
hydrochloric  acid,  and  Schweitzer's  reagent  destroyed  the 
coking  power  completely.  The  liquid  obtained  by  treating 
coking  coal  with  Schweitzer's  reagent  when  treated  with 
hydrochloric  acid  yielded  a  very  small  amount  of  a 
flbcculent  precipitate  presenting  all  the  characteristios 
of  cellulose.  The  author  concludes  that  the  coking  (wwer 
of  coals  is  caiise<l  by  the  presence  of  complex  condensation- 
products  of  carbohydrates,  and  that  the  humic  acid 
found  in  non-coking  coals  has  been  formed  by  the  oxida- 
tion of  these  products.  Anthracite  is  a  product  which  has 
undergone  so  much  oxidation  that  it  no  longer  contain* 
humic  acid. — E.  F. 
Desulphurisation  of  speiU  oxide;    Commercial    o-dicUoro- 

benzene  as  a  solvent  for  the  .     Chem.  Fab.  Gnej- 

heim-Elek-tron.     J.   Gasbeleucht.,    1909,   52.    137-139. 
CoMMERCl.t^L  o-diihlorobcnzcne.   which   consists   of  about 
75   per  cent,   of  o-dichlorobenzene   and    25   per  cent,  of 
n-dichlorobenzene  and  has  a    flashing   point    of    62°  C, 
dissolves  3-5  per  cent,  of  its  weight  of  sulphur  at  ordinary 
temp<-niturcs,  50  per  cent,  at   U»°  C,  200  i>er  cent,  at 
110'  C    3^10  per  cent,  at  115°  C,  and  mixes  with  sulphur 
in   all   "proportions  at    140°   C.     Laboratory  cxiierimenU 
showed  that  six-nt  oxide  mav  be  advantageously  desul- 
phurised   by    extraction    with    an    equal    weight    of   tbu 
solvent    at '100°    C.     The    crystallised    sulphur    ohtamcd 
from  the  solution  had  a  purity  of  98-5  per  cent,  when  the 
<   solvent  had    l>een   used   for  six  successive  extractions  of 
i   fresh  quantities  of  spent  oxide.     The  colour  of  the  solution 
showed  that  tar  became  concentrated  in  the  mother  liquor  ; 
a  small  quantity  of  impurity  was  carrie<l  do^^•n  mechrnicaUy 
'    with  the  cr\-8tals,  but  the  purity  of  the  suljihur  was  not 
1   increased    by    filtering    the    hot    solution    through    wo«a- 
charcoal.     the     spent     oxide    was    not    dehydrated    by 
extraction  at    lOO*^   ('.,  and  the  extracted   product  wa«a* 
'   active  as  oxide  desulphiirise<l  by  extraction  with  carbon 
bisulphide   at    the   ordinar>-   terai)erature.     The   amount* 
I    of  cyanogen,  ammonia,  and  thiocyanic  acid  in  the  snent 
'    oxide  were  not  decreased  by  the  extraction.— A.  T.  U 
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Patents. 

Alcohol  ;■     Transforming for   the    purpose   of    using 

it  as  a  fuel.  N.  Mauger,  Paris.  Eng.  Pat.  23,80(i, 
Nov.  6,  1908. 
A  MIXTURE  of  ether  and  ethyl  phosphide  is  produced 
hv  causing  a  stream  of  alcohol  to  flow  continuously  into 
a  retort  in  which  a  mixture  of  alcohol  and  sulphuric  acid 
and  a  1  per  cent,  solution  of  white  phosphorus  m  chloro- 
form or  some  other  suitable  solvent,  is  heated.  The 
product  which  distils  over  is  a  mixture  of  ethyl  phosphide, 
ether,  water,  and  alcohol  ;  it  is  mixed  with  a  small 
quantity  of  castor  oil  in  which  1  per  cent,  of  phosphorus 
has  been  dissolved,  and  is  then  suitable  for  use  as  a  fuel 
for  internal  combustion  engines. — W.  H.  C. 

C'lkc-ovens  and  gas-producers  7   Portable with  portable 

base-pieces  or  hearths,  applicable  for  use  as  furnaces  or 
kilns.  T.  Smith,  Newcastle-on-Tvne.  Eng.  Pat.  839, 
Jan.  28,  1908. 
The  claim  is  for  a  metallic  beehive-  or  dome-shaped, 
bottomless  casing  lined  with  firebrick,  provided  with  an 
opening  at  the  apex  for  charging,  and  lateral  openings 
near  the  top  for  the  escape  of  gases.  In  use  it  is  fitted 
over  a  separate  base  on  which  the  material  to  be  treated 
rests.  Both  the  casing  and  the  base  are  provided  with 
hooks  by  which  they  may  be  slung  from  a  crane.  Several 
ovens  may  be  used  together,  being  connected  by  movable 
pipes.  If  the  coke  produced  is  required  for  charging  a 
furnace,  the  bottom-piece  or  base  is  hinged  to  the  oven 
at  one  side.  When  the  coking  is  completed,  the  cover 
and  base  are  lifted  together  by  chains  or  slings  above  the 
mouth  of  the  furnace.  The  slings  retaining  the  base 
against  the  cover  are  then  released  and  the  former  swings 
(  on  its  hinge  and  allows  the  coke  to  fall  into  the  furnace. 

— W.  H.  C. 

Coke-oven  ;•    Horizontal  regenerative wUJi  Itorizontal 

piet.  Act.  Ges.  f.  Kohlendestillation.  Fr.  Pat.  394,077, 
Sept.  9,  1908. 

Each  oven  has  a  system  of  horizontal  heating  flues  on 
each  side  as  well  as  four  flues  beneath  the  sole  of  the 
oven.  The  side-flues  are  divided  into  two  parts  by  a 
vertical  partition,  which  is  displaced  horizontally  from 
the  centre  Ime  towards  the  coke-discharge  side,  so  that 
each  set  of  flues  has  the  same  total  length,  to  ensure 
uniformity  of  heating.  The  flues  on  the  ram  side  are 
connected  in  pairs  with  the  regenerator  on  the  coke- 
discharge  side,  and  the  flues  on  the  discharge  side  with 
the  regenerator  on  the  ram  side.  The  flues  beneath 
the  sole  of  the  oven  are  also  connected  in  pairs  with  the 
.two  regenerators. — W.  H.  C. 

Waier-gas  ;    Process  of  making   uirbnreJtci  .      H.  L. 

Doherty,  New  York,  N.Y.  U.S.  Pat.  911,869,  Feb.  9, 
1909. 

Water-gas  is  carburetted  by  mixing  it  with  oil  in  the 
Iform  of  flne  mist,  and  then  passing  the  mixture  through 
1  heated  mass  of  refractory  material  to  fix  the  gas.  The 
producer  is  blown  with  air  in  such  a  manner  as  to  form 
|mainly  carbon  dioxide,  and  the  fixing  chamber  is  heated 
ay  the  sensible  heat  of  the  gases  leaving  the  producer. 

!rhe  oil  is  sprayed  by  forcing  it  at  a  pressure  exceeding 
10  lb.  per  sq.  in.  through  nozzles  arranged  so  that  the 
ets  meet  one  another,  particles  of  oil  of  sensible  size 
)eing  allowed  to  settle.  The  oil  mist  is  then  mixed  with 
vater-gas  in  regulated  amounts  and  the  mixture  is  passed 
hrough  the  fixing  chamber. — A.  T.  L. 

Vater-gas  generator.  W.  E.  McKay,  Milton,  and  H.  N. 
Cheney,  Boston,  Mass.  U.S.  Pat.  911,899,  Feb.  9, 
1909. 

The  generator  is  provided  with  movable  grat«-bars 
Vhioh  can  be  operated  from  the  outside  without  inter- 
upting  the  working,  and  gas-tight  sight-holes  are  arranged 
jelow  the  grate  for  viewing  the  base  of  the  fuel  bed. 
j'he  generator  may  be  worked  continuously  with  alter- 
fating  periods  of  blowing  with  air  and  with  steam. 

—A.  T.  L. 


Gas  ;   Process  of  purifying .     E.  L.  Hail,  Assignor  to 

Security  Savings  and  Trust  Co.,  Portland,  Oreg.     U.S 
Pat.  9U,-194,  Feb.  2,  1909. 

Illuminating  gas  is  first  purified  by  the  removal  of 
sulphuretted  hydrogen,  then  heated  with  or  witliout  the 
introduction  of  steam,  to  convert  carbon  bisulpliide  into 
sulphtu'etted  hydrogen,  and  finally,  the  gas  is  again  freed 
from  sulphuretted  hydrogen. — A.  T.  L. 

PJiosphoretted   hydrogen   [present   in  acetylene] ;     Fixation 

of  .     Soc.    Commerciale   du   Carbure  de   Calcium. 

Eng.   Pat.   14.824,  July  13,   1908.     Under  Int.  Conv.. 
March  6,  1908. 

Phosphoretted  hydrogen  is  fixed  and  converted  into 
phosphoric  tvcid,  and  thus  removed  from  gases  such  as 
crude  acetylene,  by  means  of  a  mixture  of  mercuric  chloride, 
10  parts  ;  ferric  chloride  solution  at  45°  B.,  fiOO  :  ferric 
oxide  (preferably  obtained  by  precipitation,  and  dried  at  a 
low  temperature),  250  ;  to  which  140  parts  of  dry  infusorial 
earth  or  other  inert  substance  may  be  added.  The  mixture 
forms  a  golden  yellow,  dry,  and  non-corrosive  powder, 
which  becomes  white  on  use  from  the  formation  of  ferrous 
oxyohloride.  The  mercuric  chloride  acts  only  as  a  cata- 
lytic agent.  The  mixture  also  absorbs  ammonia  and 
hydrogen  sulphide. — A.  G.  L. 

Fuel,  artificial ;    Manufacture  of A.  W.  H.  Vivian 

and  G.  L.  Davies,  London,  and  L.  Grote,  Tottenham. 
Eng.  Pat.  2655,  Feb.  6,  1908. 

See  Ft.  Pat.  393,218  of  1908  ;  this  .J.,  1909,  16.— T.  F.  B. 

Solder    or  incandescent  lamp  filaments.     H.  Kuzel,  Baden, 

Austria.     US.   Pat.  912,245,  Feb.  9,   1909. 
See  Fr.  Pat.  366,267  of  1906  ;  this  .L,  1906,  1035.— T.  F.  B. 

Candles.     Fr.  Pat.  394,362.     See  XII. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR     PRODUCTS,     PETROLEUM, 
AND    MINERAL    WAXES. 

Carboniferous  suhstances  and  bitumen.  K.  Charitschkow. 
J.  Russ.  Phys.-Chem.  Ges.,  1908,  40,  1327—1334.  Chem. 
Zentr.,   1909,  1,  576. 

In  the  destructive  distillation  of  bituminous  substances, 
products  are  obtained  considerably  different  from  those 
obtained  in  the  distillation  of  coal.  Asphaltum  contains 
a  larger  percentage  of  hydrogen  than  coal  does,  and  in 
accordance  with  this,  yields  "  hydrogenised  hydrocarbons  " 
resembling  the  naphthenes  obtained  from  jietroleum. 
The  author  considers  that  there  is  a  genetic  relationship 
between  the  several  natural  carboniferous  substances 
(coals,  bitumens,  petroleum),  the  differences  being  due 
to  the  different  degrees  of  hydrogenation  of  such  substances . 

— A.  S. 

Petroleum,  production  of  the  United  States  in  1908.     U.S. 
Geol.  Survey,  1908.     [T.R.] 

The  great  gain  in  producti(m  of  petroleum  in  1907  over 
1906  required  such  a  drain  on  all  the  great  pools  and 
developed  so  large  a  stock  of  unused  crude  oil  that  a 
further  increase  in  1908  was  not  to  be  expected,  as  a  matter 
of  either  finance,  trade  requirements,  or  available  jietroleum 
resources.  As  the  year  went  on,  unprecedented  floods 
in  May  and  .June  and  again  in  November  brought  disaster 
to  the  pipe  lines  of  Oklahoma,  and  these  storms  also 
left  a  record  of  numerous  oil  tanks  destroyed  by  lightning. 
In  the  Eastern  fields  the  severe  drouglit  also  seriously 
interfered  with  well  drilling.  The  decline  in  production 
in  the  Glenn  pool  and  in  various  Texas  and  Louisiana 
pools  increased  the  likelihood  of  a  total  smaller  than  in 
1907.  Nevertheless,  the  actual  record  of  the  year  shows 
a  total  beyond  all  records — between  175.000,000  and 
180,000,000^  barrels,  compared  to  166,000,000  in  1907. 
The  total  value  is  proportionately  greater  still,  for  the 
price  of  the  product  in  California  increased  and  it  remained 
steady  in  other  fields,  except  the  (iulf, where  a  comparatively 
groundless  fear  of  overproduction  from  the  new  .Markhara 
and  Goasc  Creek  fields  caused  depression.    Tlie  mcreases 
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came  from  the  steady  growth  in  Illinois  and  California. 
Neither  field  showed  phenomenal  development.  California 
responded  to  (he  higher  prices  consistent  with  depleted 
stocks,  and  Illinois  showed  the  continuixi  effe<:t  of  the 
great  investments  of  the  previous  year  in  this  new  territory. 

Patents. 

Uydrocarbom ;     Procesn    for    preparing   capable   oj 

absorbing  waUr.  J.  Lifschiitz.  Ger.  Pat.  205,428, 
July  23,  1907.  .Addition  to  Ger.  Pat.  197,662.  Feb.  8, 
1907  (see  this  J..  1908.  5.t4). 

Hydbocibbons  are  treated  with  o.xidising  agents,  such  as 

organic  or  inorganic   peroxides. — T.  F.  B. 

I'tiroleum  and  its  distillates  ;    Process  for  ptirijying  crude 

.      L.    Edckanu,    Plojesti.    Roumania.     U.S.   Pat. 

911,553,  Feb.  2,  1909. 

See  Eng.  Pat.  11,140  of  1908  ;  this  J.,  1908,  974— T.  F.  B. 

Lvbricaling  oiU.     Fr.   Pat.  391,992.     Hee  XII. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Indigoid    dyestuffs    derived    from    plienylisoxazolone.     A. 

Wahl.  Compt.  rend.,  1909,  148,  .■?52— 354. 
IsATiN  was  transformed  into  its  chloride  by  the  action  of 
phosphorus  pentachloride  in  l>enzene,  by  Baeyer's  method, 
and  to  the  resulting  solution  a  boiling  benzene  solution  of 
an  equivalent  quantity  of  phenylisosazolone  was  added. 
The  colour  of  the  solution  changed  to  violet-red,  and  on 
heating  on  the  water-bath  a  dyestuff  was  deposited  in 
crystals  with  a  coppery  lu.stre.  The  yield  wa,s  quantita- 
tive.    The  product,  3-phenylisoxazolonc-2-indolindigo.  has 

p  TT    p C  ==  C \TT 

the  formula,     '    ^"^^  ■  ^  ^^'^^^^,  and  Ls  insoluble   in 

water.  It  dissolves  in  aqueous  alkalis  and  is  repreci]iitated 
from  the  colourless  solutions  by  acids,  but  if  to  these  alkaline 
solutions  sodium  hydrosulphitc  is  added,  a  yellow  liquid  is 
obtained  from  which  acids  no  longer  precipitate  a  coloiu'ed 
product ;  this  is  reproduced,  however,  if  oxidising  agents 
such  as  hydrogen  peroxide  are  added.  The  leuco  cora- 
poimd  appears  to  have  no  aflinity  for  animal  or  vegetable 
fibres.  The  three  isomeric  methoxyphenylisoxazolones 
were  also  prepared  and  converted  into  the  corresponding 
methylated  dyestuffs  with  isatin  chloride. — E.  F. 

Aposaf ratline  :  The  azorint  analogue  of .    F.  Kehrmann 

and  W.  Gresly.     Ber.,  1909,  4e,  347—349. 

By  diazotising  3  :  6-diaminophenazoxomum  chloride. 

NHz.CsHaf         ^CaHs.NHj, 

^OCK 

and   boiling  the  resulting  diazo  compound   with  alcohol, 

one   amino-group    is    removed    and    the    chloride    of    the 

simplest  azoxine  dyestuff, 

NHj-CbHsC  ^Cett;, 

^OCK 
is  formed.  This  di.ssolves  in  water  or  alcohol  with  a 
yellowish  blood-red  colour  and  dyes  tannin-niordauted 
cotton  in  reddish-brown  .ihades.  The  dyestuff  is  rather 
imstable,  being  decomposed  on  boiling  its  aqueous  solution. 
When  the  corresponding  nitrate  is  warmed  in  alcoholic 
solution  with  aniline,  a  greenish-blue  dyestuff,  probably 
corresponding  with  the  formula, 

/  ^V 
NHj.CsHj^         >C6H3.NH.C,H5. 

\OCK 

is   formod.^-J.  C.  C. 

Patents. 

Indigo;    Manufacture  of  cMorinalcd  derivatives  of  . 

Ges.  fiir  Chem.  Ind.,  BaK-le,  Switzerland.  Eng.  Pat. 
19,793,  Sept.  21,  1908.  Addition  to  Eng.  Pat.  9546, 
April  24.  1907  (this  J.,  1908,  116). 

Tki-  and  tctra-chloro-derivatives  of  indigo  are  prepared 
by  subjecting  indigo  to  the  action  of  chlorine,   in  the 


presence  of  carriers  of  chlorine  and  in  diluents  consisting 
of  benzene  derivatives  containing  one  or  more  negative 
groups  or  elements,  as  substituents.  Such  diluents  are 
nitroDenzcne.  nionochlorobenzene,  dichlorobcnzeiie. 
chloronitrobenzene,  etc.  The  indigo  is  susiiendixl  in  the 
diluent,  antimony  pentachloride  Is  added,  and  chlorine 
is  pa-ssed  into  the  mixture,  which  is  meanwhile  stirred  and 
cooled.  When  the  increase  in  weight  corresponds  to  the 
formation  of  the  derivative  desired,  the  mixture  is  leh  to 
stand  ;  the  chlorinated  product  is  afterwards  filtered  off, 
and  washed  with  hot  alcohol,  dilute  hydrochloric  acid, 
dilute  caustic  soda,  and  water,  and  is  finally  dried.  Tlieso 
derivatives  yield  intensely  blue  shades  on  cotton,  distin- 
guished by  their  fastness  to  chlorine. — F.  M. 

Indigo  ;    Produclion  of  halogen  derivatives  of  .     Ges. 

f.  Chem.  Ind.  in  Ba.sel.  Sixth  Addition,  dated  Not.  1 1, 
1907,  to  Fr.  Pat.  375,514.  Feb.  25,  1907. 
See  Eng.  Pat,;.  6153  and  19,563  of  1908  ;  this  J..  1908, 
893,  12(X).  Trihalogen  derivatives  of  indigo  can  aU» 
be  obtained  by  the  action  of  chlorine  on  mdigo  or  on 
mono-  or  dibromo-indigos  suspended  in  an  indifferent 
medium,  such  as  nitrobenzene,  and  in  presence  of  antimony 
pentachloride. — T.  F.  B. 

Indigo-white  ;    Stable  and  process  of    making  same. 

E.  Wimmer,  Assignor  to  Badische  Anilin-und  Soda- 
Fabrik,  Ludwigshafen,  Germany.  U.S.  Pat.  910,8H9. 
Jan.  26,  1909. 
A  mixtcbe  of  a  solution  of  an  alkali  salt  of  Indigo-whitr 
and  sulphite-cellulose  waste  liquor  is  evaporated  in  a 
vacuum.  The  product  is  readily  soluble  in  water  and  is 
adapted  for  direct  use  in  a  vat. — J.  C.  C. 

p-Hydroxythionaphthene  and  a^-dikeiodihydrothio- 

naphthcne  derivatives  and  dyestuffs  derived  therefrom  ; 

Produclion  of .     Badische  Anilin  und  Soda  Fabrik. 

First  Addition,  dated  Sept.  3,  1908  (Under  Int.  Conv. 

Oct.  20,  1907),  to  Fr.  Pat.  374,287,  Feb.  4,  1907  (thi» 

J.,  1907,  757). 
a/J-DiKETODniYDEOTiuoNAPHTHESE  Or  its  derivative* 
may  be  prepared  by  condensing  (3-ketodihydrothionaph- 
thene  or  its  derivatives  (not  substituted  by  halogens  in 
the  thiophcoe  nucleus)  with  aromatic  nitrosoamines,. 
according  to  the  equation  : 

C6H4<^^CH2  +  N0.R  =CeH4<^^C:N.R-H  HjO, 

and  hydrolysiug  the  product.  Example :  15  kilos,  of 
/3-ketodiliydrothionaphthene  arc  dissolved  in  15(X)  litres 
of  warm  water  by  means  of  cau-stic  soda,  the  solution 
cooled  to  40°  C,  and  a  concentrated  alcoholic  solution  of 
15  kilos,  of  p-nitrosodimethylaniline  added.  Brown 
flocks  separate  which  gradually  ]>ass  into  a  violet-black 
crystalline  powder.  The  dry  substance,  which  has  the 
constitution  ; 

CiJU<^S>C  :N.C6H4.N(CH,)j. 

crystallises  from  benzene  in  greenish  red  dichroic  prismlr 
m.pt.  176°  C,  containing  half  a  molecule  of  benzene  of 
crystallisation.  On  trituration  with  15  per  cent,  hydro- 
chloric acid,  it  furnishes  od-diketodihydrothionaphthene 
which  separates  out,  whilst  dimethyl-;)-phcnyleni'diaminf 
remains  in  .solution.  Similar  condensations  of  /3-kcto 
dihydrothionaphthene  with  p-nltrosodimethylaniline. 
p-nitrosomonoethylaniline  and  p-nitrosodii)heny!aminr 
and  of  3-methyl-fi-ketodihydrothionaphthene  with  p- 
nitrosodimethylaniline  arc  described. — J.  C.  C. 

Dyestuff  and  process  of  making  />amc  ;    Orange  lake . 

R.  Lauch,    Berlin,  Assignor  to   Act. -Ges.  f.  Anilinfabr.. 

Berlin.     U.S.  Pat.  912,138,  Feb.  9.  1909. 
A  NEW  orange  dyestuff  can  be  obtained  by  diazotising  o-p- 
dinitroaniline    and     then    combining     with     ,^-naphthol. 
The  product  can  be  used  for  preparing  lakes. — P  F.  C. 

Vat    {thioindigo]    dyestuff ;     Production    of    a    red 

Fabr.  Baloise  dc  Prod.  C'himiques.  First  .\dditior., 
dated  Sept.  14.  1908  (under  Int.  Conv.  Oct.  17.  1907), 
to  Ft.  Pat.  385,920,  Jan.  3,  1908  (this  J.,  1908,  39B, 
681). 
i  Dyk-stcffs  resembling  those  described  in  the  chief  patent 
I    are   obtained   by  condetising   accnaphthenequinono  with 
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derivatives  of  3-hydroxy-l-thionaphthene  or  of  phenyl- 
j  thioglycollic-o-carboxylic  acid  containing  a  substituent 
.  inithe  benzene  nucleus.  Examples  are  given  illustrating 
tho  use  of  2-phenvlthio!rlvcollic-4-chloro-l-carboxylic 
acid,  CsHolCOoHXS.CHa.CdaHiaCI  :  2  :  4),  and  of 
4 -ethylthio-oxythionaphthene   in  *his   condensation. 

—J.  C.  C. 

Dt/estufjs  for  wool ;    Process  for  the  preparation  of  yellow 

.       Fabr.   Prod.   CTiim.   ci-dev.  Sandoz.       Second 

Addition,   dated    Sept.    4.    1908,   to   Fr.    Pat.    387,245, 
Feb.  14,  1908  (this  J.,  1908.  801). 

'  Dybstdtfs  similar  to  those  described  in  the  first  addition 
(this  J..  1908,  1055)  are  obtained  by  replacing  diazotised 
i^ulphanilic  acid  by  diazotised  fJ-naphthylaminemono- 
anlphonic  acids,  for  example,  2-naphth3'!amine-l-sulphonic' 
acid.-J.  C.  C. 

GnUocyanine-atiilides  ;  Production  of  new  leiico-derivativc< 

of   .     llanuf.    de   Mat.    Col.    aucien.     L.  Durand. 

Huguenin,  et  Oe.     Fr.  Pat.  394,136,   July  24,  1908. 

Under  Int.  Conv.,  July  31,  1907. 

Leuco-dekivative.s   of  arylaminogallocyanines   or   their 

;  sulphonic  derivatives  can   be  obtained    by    effecting   the 

reduction  of  the  dyestuffs  in  a  medium  which  does  not 

cause   the   elimination   through   heat    of   the   arylamino- 

group.     Suitable   media  are  dilute  alcohols,  dilute   ethyl 

tartrate,    dilute    formic    acid,    phenol,    acetin,    etc.     The 

■'■ducing  agents   may   be  hyposulphites   (hydxosulphites) 

r  their  compounds,  or  sulphoxylates,  together  with  the 

corresponding   quantity   of   hydrochloric   acid,   excess    of 

.  the  latter  being  avoided.     The  new  dyestuffs  give  with 

,  metallic     mordants,     and     particularly     with     chromium 

mordants,  greenish-blue  shades  which  are  purer  and  faster 

than    those    produced    bj'    the    corresponding    sulphonic 

derivatives    of    the     unreduced     arylaminogallocyanines. 

-Moreover  they  can  bo  fixed  on  the  cotton  fibre  by  steaming 

for  a  short  time. — J.  C.  C. 

A  zine  dyestuffs  ;    Production  of .     Farbenfabr.  vorm. 

F.    Bayer  und  Co.     Fr.   Pat.   394,357,   Sept.    16,   1908. 

Under  Int.  Cony.,  Nov.  5,  1907. 
\iijLET  to  greenish-blue  azine  dyestuffs  are  obtained 
by  oxidising  a  mixture  of  para-diamines  or  their  derivatives 
containing  at  least  one  free  amino-group  and  arylated 
1  .  3-naphthylenediamines  or  their  sulphonic  acids  by 
means  of  oxygen,  air,  or  other  gaseous  mixtures  containing 
oxygen,  in  the  presence  of  ammoniacal  copper  oxide. 
In  case  the  products  are  insoluble  in  water,  they  are 
rendered  soluble  by  means  of  sulphonating  agents. 
Example  1  ;  39  kilos,  of  diphenyl-1  :  3-naphthylenedi- 
amine-sulphonic  acid  and  21-6  kilos,  of  p-aminodiinethyl- 
aniline-wi-sulphonic  acid  are  dissolved  together  in  300 
litres  of  alcohol  with  the  addition  of  a  solution  of  50  kilos, 
of  sodium  carbonate  in  300  litres  of  water  :  5  litres  of 
,»  concentrated  ammoniacal  solution  of  copper  sulphate 
[(containing  2  kUos.  of  copper  sulphate)  are  added,  and 
»  strong  current  of  air  is  blown  tlirough  the  solution, 
which  is  heated  to  30=— 50'  C,  until  the  diphenylnaph- 
thylenediaminesulphonic  acid  has  disappeared.  Usually  the 
jiyestuff  separates  on  cooling  the  solution,  but  if  "not, 
]it  is  precipitated  by  adding  salt.  It  dyes  wool  pure 
jblue  shades  from  an  acid  bath.  Example'2  :  51 .4  kilos. 
])f  sodium  diphenyl-l  :  3-naphthylenediamme-6  :  8-disul- 
ohonate  are  similarly  oxidised  together  with  10-8  kilos. 
>f  p-phenylenediamine  in  1600  litres  of  water.  The 
■esulting  dyestuff  gives  violet  shades  on  wool  in  an  acid 
»th.  Example  3:  31  kilos,  of  diphenyl-1  :  3-naph- 
-hylenediamine  and  10-8  kilos,  of  ja-phenylenediamine  are 
lissolved  in  300  kilos,  of  alcohol  and  oxidised  as  above. 
;rhe  product  is  sulphonated  with  fuming  sulphuric  acid. 
Phe  resulting  sulphonic  acid  dves  wool  from  an  acid  bath 
a  violet  shades.— J.  C.  C. 

inlhraquinone  series  ;    Process  for  preparing    thiocyanates 

of  the   .     Farbenfabr.    vorm.    F.    Bayer   und   Co. 

I  Ger.  Pat.  206,054,  Dec.  12,  1907. 

i'he  thiocyanates  of  anthraquinone  or  its  derivatives  are 

•  eadily    obtained    by    heating    the    diazothiocyanates    of 

nthraqumones   with   water,   without  the   use   of  copper 

hiocyanate. — T.  F.  B. 


Triphenylmethane  dyestuffs ",     Process  for  preparing  red, 

acid    .     Farbwerke    vorm.    Meister,    Lucius,    und 

Briining.     Ger.  Pat.  205,758,  Nov.  29,  1906. 

Benzaldehydemstjlphonic  acids  are  condensed  with 
mono-  or  dialkyl-m-amiuophenols  or  their  homolognes, 
the  pyrone  ring  is  closed  by  heating  with  substances 
which  remove  water,  and  the  leuco-disulphonic  acid 
thus  produced  is  oxidised  to  the  triphenylmethane  dye- 
stuff.  The  products  are  readily  soluble,  and  produce 
fast,  red  dyeings. — T.  F.  B. 

Anthrapyrimidoncs  :  Process  for  preparing .  Farb- 
werke vorm.  lleister,  Lucius,  und  Briining.  (jer.  Pat. 
205,914,  Nov.  5,  1907.  Addition  to  Ger.  Pat.  205,035, 
Nov.  5,  1907.     (See  this  J.,  1909,  85.) 

Antheapykimidones  are  obtained  by  heating  a-halogen- 
anthraquinones  with  urea,  preferably  in  presence  of  an 
indifferent  solvent  and  a  metallic  salt  {e.g..  cupric  chloride 
or  sodium  acetate). — T.  F.  B. 

[.Iso]  dyestuffs  suitable  for  wool:      Manufacture  of  yellow 

.     G.  B.  Ellis,  London.     From  Chem.  Fabr.  vorm. 

Sandoz,  Basle,  Switzerland.     Eng.  Pats.  3373,  Feb.  14, 
1908,  and  12,787,  June  15,  1908. 

See  Fr.  Pat.  387,245  of  1908  and  Addition  thereto  ;  this  J., 
1908,  801,  1055.— T.  F.  B. 

Leucg-derivatives    of    anilidcs    of    gaUocyanines    or    their 

sulpho-derivatives  ;,     ilanufaclure  of  .     L.   Durand, 

Huguenin,   et   Cie.,    Huningen,    Germany.     Eng.    Pat. 
16,207,  July  30,  1908.     Under  Int.  Conv.,  July  31,  1907. 

See  Fr.  Pat.  394,136  of  1908  ;  preceding.- T.  F.  B. 

Monoazo   dyestuff  ;•      Red .     E.    Ulrichs,    Elberfeld, 

Assignor  to  Wiilfing,   Dahl.  und  Co.,   A.-G.,   Barmen, 
Germany.     U.S.  Pat.  911,186,  Feb.  2,  1909. 

See  Fr.  Pat.  381,204  of  1907  ;  this  J.,  1908,  117.— T.  F.  B. 

Indigos  ;  Process  of  inaking  dibrominaled  halogenated . 

Farbwerke   vorm.  Meister,  Lucius,   und   Briining.     Fr. 

Pat.  394,746,  Dec.  5,  1907. 
See  Eng.  Pat.  26,538  of  1907  ;  this  J.,  1908,  975.— T.  F.  B. 

v.— PREPARING,  BLEACHING,   DYEING, 
PRINTING,     AND     FINISHING      TEXTILES 
YARNS,    AND    FIBRES. 

Cotton  from  British  Guiana.     Bull.  Imp.  Inst.,   1908,  6, 
383—387. 

Samples  of  cotton  cultivated  in  British  Guiana  were 
examined  and  the  results  compared  with  those  obtained 
from  samples  of  the  same  kinds  of  cotton  examined  in 
1907.  The  results  are  given  in  a  table  and  show  that  in 
general  ther  cottons  had  retained  their  good  qualities. 
Samples  of  six  varieties  of  cotton  cultivated  by  natives 
in  the  southern  part  of  the  Colony  were  also  examined. 
It  is  stated  that  all  of  them  would  be  readily  saleable  in 
this  country. — A.  S. 

Fibres  from  Fiji.  Bull.  Imp.  Inst.,  1908,  6,  387—390. 
The  fibres  examined  were  Sisal.  Mauritius,  and  bowstring 
hemps,  and  ramie  ribbons  and  filasse.  The  results  for 
the  three  hemps  are  shown  in  the  following  table : — 


Sisal 

Mauritius 

Bowstring 

hemp. 

hemp. 

hemp. 

Per  cent. 

i    Per  cent. 

Per  cent. 

Moisture 

8-7 

9-5 

8-6 

Ash 

0-5 

1.0 

0.6 

•o-Hydrolysis  (loss)  . . 

8.0 

14-0 

9.1 

*a-Hydro!ysi»  (loss)  . . 

10-7 

16-5 

12.1 

•Acid  purification  (loss) 

0-9 

5-1 

1-S 

Cellulose 

7><-0 

78.0 

•  See  this  J.,  1907,  767. 
The  three  fibres  were  stated  to  be  of  superfine  quality 
and  would  be  readily  saleable  in  large  quantities,  but 
the    bowstring    hemp"  was   rather   short    (2-5    ft.).     The 
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Sisal  hemp  was  valued  at  £34— £35  per  ton  (Mexican 
.Sisftl,  £25— £27).  the  Mauritius  hemp  at  £31  ("good 
avorajic  "  Mauritius,  £22  10s.),  and  the  bowstring  hemp 
at  about  £27  per  ton. 

The  ramie  ribbons  weiv  of  a  pale-greyish  stmw  colour, 
and  much  stiller  than  a  .standard  specimen  ;  the  strength 
was  normal.  The  ribbons  would  be  worth  about  £25  per 
ton,  compared  with  £25— £30  for  hand-scraped  China 
grass.  The  sample  of  "  filasso  "'  was  somewhat  inferior 
to  standard  samples.— A.  S. 

Silk  ,•  CoinposUioii  and  cltemicnl  alnuUiire  of  oarions  gpecieii 

of .     E.    Abderhalden.     Z.    physiol.   Chem..    1»09, 

58,  334—336. 
Thk  work  of  E.  Fischer  and  the  author  on  the  hydr<Jy.'<is 
of  the  proteins,  the  isolation  of  the  products,  and  the 
constitution  of  the  polypeptides  has  enabled  them  to 
obtain  a  fairlv  ioui])let<"  knowledge  of  the  constituent 
groups  and  the  order  of  their  arrangement  in  the  case 
of  the  fibroin  of  Italian  silk  (this  J..  1900.  27S).  It  is 
now  proposed  to  examine  :i  large  number  of  commenial 
varieties  of  silks  of  other  origin  on  tiie  same  lines,  and  to 
study  the  tliffei-ences  in  composition  and  constitution. 
Suili  an  investigation  involves  two  directions  of  research  : 
total  hydrolysis  and  partial  hydrolysis.  By  the  total 
hydrolysis  tlie  constituent  groups  are  isolated  separately 
as  simple  amino-acids  and  their  relative  quantities  deter- 
mined. But  two  inoteins  may  yield  on  total  hydrolysis 
exactly  the  Siime  amiuo-acids  in  identical  proportions 
and  yet  be  different  as  regards  the  order  of  arrangement 
of  these  grou)is  in  the  original  molecule.  Such  a  difference 
is  detected  bv  partial  hvdrolysis,  whereby  aggregates 
of  two  or  moi-e  of  the  ultimate  groups  arc  obtained  in  the 
form  of  di-  or  polypeptides,  which  can  then  be  characteriswl 
by  means  of  the  data  accuimilatcd  in  earlier  work.  If 
ail  the  products  both  of  total  and  partial  hydrolysis  be 
identical,  it  is  higlily  probable  that  the  two  protcms  are 
identical  both  in'comiioRition  and  structure. — J.  F.  B. 

Silk ;     Composition    and    chimieul    sinictitrc    of    larioiis 

species  of .     /.  The  moiioamino-acids  of  Xcw  Chwaiig 

silk.     E.    Abderhalden     and     .A.    RiUiet.     Z.    physiol. 
Caiem.,  1909.  58.  337-340. 


Nkw  Ohwang  silk  is  a  dctinite  i oiiiniercial  variety,  but  the 
authors  have  no  infornmtioji  as  to  the  speiies  of  silk- 
worm producing  it.  nor  its  form  of  nutrition  ;  jjresumablv 
the  worm  feeds  on  oak  lea  vet..  The  raw  silk  was  cleaned 
mechanicaUy  and  then  de^nuumed  by  repeated  exti'action 
with  boiling  water  in  an  autoclave.  The  exhaustion  was  , 
never  absolutely  complete,  so  it  is  assumed  that  even  pure  i 
water  under  pressure  has  a  slight  hydiolysing  influence 
on  sUk  fibroin.  The  raw  sUk  lost,  in  the  course  of  four 
extractions  of  3—5  hours  each,  18-95-20-0  jier  cent,  of  ■ 
its  weight.  The  hygroscopic  moisture  of  the  raw  silk  | 
was  10  ])er  cent,  (dried  at  120=  C).  the  ash  was  5  per 
cent.  ;  the  dogummed  sUk  retained  2  per  cent,  of  ash. 
The  fibroin  was  less  susceptible  to  acid  hydrolysis  than 
that  of  Milan  silk,  and  larger  quant  it  ies  were  left  unresolved, 
in  the  form  of  a  black-colour.-d  i-esidue.  The  process 
consisted  in  a  prelimmary  hydrolysis  with  25  (ler  cent, 
sulphuric  acid,  for  the  estimation  of  the  tyrosine.  f.iUowed 
bv  two  consecutive  treatments  for  six  hours  with  boiling, 
filming  hydrochloric  acid.  The  amino-acids  were  isolated 
and  estimated  by  loiowii  methods,  the  ivsults  beinc 
calculated  on  the  weight  of  the  ash-five  fibroin,  corrected 
for  the  residue  remaining  unresolved  after  each  hydrolysis. 
The  following  products  »eiv  isolated :  glycocoU.  19-7  Jier 
cent.;  alanine.  23-.'<  :  leucine.  l-(i:  serine.  1-0;  aspartic 
acid,  2-9:  glutamic  acid.  1-7:  phenylalanine,  1-2; 
tyrosine,  9-8  ;    and  proline.  I -85  per  cent.— J.  F.  B. 

Fibres  ,'    Vse  of  reactions  helween and  gases  in  the 

textile  industry.  V.  Erban.  Cheni.-Zoit.,  1909,  38. 
169—171,  182—184.  191-192. 
An-  outline  is  given  of  the  different  methods  that  have 
lieen  tried  with  gases  as  reagents  in  the  separation  and 
bleaching  of  fibres,  and  the  dyeing,  mercerisatiou.  and 
printing  of  textile  materials.  From  a  consideration  of 
the  results  the  author  concludes  that,  apart  from  the 
well-k-nown  methods  of  sulphuring  wool  and  silk  and  the 


Bxation  of  metallic  mordants  and  Aniline  Black  ujion 
cotton  bv  means  of  ammonia  vapour,  few  of  the  attempts 
have  met  with  success.  The  method  of  von  Nieder- 
hausem,  however,  in  which  sodium  aluiiiinate  us  lixed 
upon  the  libre  bv  means  of  carbon  dioxide  la  now  of 
considerable  inii>6rtanc#  in  the  textUe  industry.  None 
of  the  attempts  to  use  chlorme  in  bleaching,  or  gases  or 
steam  m  dyeing  textiles  with  .\niliiie  Black  has.  as  yet. 
been  followi-d  up  to  any  extent.  Green's  iirocess  (this 
J.,  1908.  ()H3.  854),  should  it  prove  practicable  on  a  large 
scale,  must  be  n-gaixied  as  an  advance  of  the  greatest 
importance  in  the  production  of  Aniline  Black  upon 
fibres.— C.  A.  M. 

iMid  stains  in  Ueaclied  coUon  yarn.     \\  .  H.   I'eiinington. 

J.  Soc.  Uyers  and  Col..  1909,  25.  4t>-^7. 
In  some  cotton  yarn  which  had  been  bleached  withoaloium 
hypochlorite  and  sulphuric  acid,  dark  brown  staina- 
appeared  which  were  found  to  be  due  to  the  presence  of 
lead  peroxide.  The  lead  contamination  was  traced  to 
the  i«Be  of  three  wooden  bleaching  cisterns,  formed  of 
4-inch  planks  jointed  with  red  lead  ;  the  wear  and  tear 
on  the  cisterns  had  loosened  the  joints  and  exposed  the 
red  lead,  which  had  been  converted  into  peroxide  by  the 
bleaching    liquor.     In    the    discussion,    other    instances 

I  were  mentioned  of  lead  stains  having  been  produced 
during  bleaching ;  one.  where  lead  peroxide  had  been 
produced  bv  bleaching  liquor  flowing  through  a  'eadea 
pipe,  another  where  the  contamination  liad  come  from 
a  leaden  floor  in  the  blench  house.  an<l  two  cases  where 
the  stains  were  due  to  lead  sulphide  j.roduced  m  the 
boiling  kier  :  in  one  case  the  hcadinir-  were  from  yam 
dved  with  Chrome  Orange,  and  in  the  other  the  stains 

,  were  caused  bv  a  leaden  plate  placed  on  the  top  of  tlie 
kier.— F.  M. 

Waste  due  liquors  :    Treatment  of .     W.  M.  Mackey.- 

J.  Soc.  Dyers  and  Col..  1909,  25,  38-45. 
In  the  method  of  treatment  described,  there  is  no  new 
departure  from  the  chemical  point  of  view,  the  question 
being  maiiiK  one  of  prccii.itation  of  the  ortranic  mattei 
and  the  reiiioval  of  the  matter  in  suspension.  Lim^ 
and  '•alumiuo-ferric  "  were  the  prccipitants  expiTimented' 
with,  and  preliminary  laboratory  trials  1«1  to  the  con- 
elusion  that,  for  emiients  from  woollen  dyeworks,  Imie 
was  in  general  the  most  suitable  precipitant,  judged  by 
the  amount  of  total  solids  left  in  the  treated  water.  Hie 
amount  of  absorbed  oxygen,  and  the  degree  of  alkalmity. 
In  the  case  of  an  effluent  from  a  .'otton  dyeworks,  the 
use  of  'alumino-ferric,'  followed  by  lime  gave  the  best 
result.  The  plant  described  consists  of  a  large  tank 
into  which  the  effluent  is  pumped  and  there  mixed  with 
milk  of  lime.  The  outllow  pil>e  leads  to  a  small  tank, 
which  serves  as  a  picssuie  break,  and  from  this  the  effluent 
flows  to  the  bottom  of  a  cylindrical  vessi'l  (a  disused 
boUer  of  about  8000  gallons  capacity)  inclined  at  an  angle 
of  15'— 25  .  The  nitc  of  How  is  about  3000  gallons  i>er 
hour,  and  it  is  found  that  the  sludge  which  accii inula te« 
at  the  lower  end  of  the  cylinder  and  through  which  the 
inflowing  liquid  has  to  make  its  way.  assists  in  agglomerat- 
ing the  susiK-nded  matter  and  acts  to  some  extent  as  a 
filter.  The  arningement  is  efficient  with  a  rate  of  How 
Ijelow  .5000  gallons  per  hour.  The  sludge  is  drawn  oB 
periodicaUv.  but  sufficient  is  left  in  the  cylinder  to  ensurs 
the  removal  of  the  suspended  matter  from  the  lull.uung 
treated  effluent. —F.  M. 


Patents. 

irlifitial  silk  threads;  Machines  for  producing 
G.  Guadagni,  I'avU.  Italy.  Eng.  Pat.  12.2.53.  Jan.  l\ 
1908.  Under  Int.  Conv.,  Sept.  28.  1907. 
The  filtered  cellulo.se  solution  Hows  from  a  ie.-*TVoir 
into  a  horizontal  pipe,  suppUed  on  its  upper  .side  with 
short  vertical  branch  pipes  at  intervals  of  15—20  cm. 
Fjich  of  these  short  pi|)es  is  provided  with  a  cock,  and 
terminates  in  a  gla.ss  nozzle.  Around  this  glass  no«l» 
is  fixed  a  lylinder.  fitted  with  inlet  and  outlet  pipes, 
through  which  the  coagulating  .solution  flows.  I  l^n 
leaving  the  nozzle,  the  thread  rises  in  this  cylinder  and 
is  led  over  a  stretching  roller,  which  is  nui  at  such  si>eed 
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as  is  suitable  to  the  rate  of  flow  of  the  cellulose  solution 
and  the  fineness  of  the  thread  desired.  The  driving  roller 
is  of  the  same  diameter  as  the  stretching  roller  and  runs 
at  the  same  speed  ;  it  is  partially  immersed  in  the  washing 
tank  and  drives  the  reeling  bobbin  (which  is  entirely 
immersed  in  the  washing  Uquor),  by  direct  frictiona) 
contact. — F.  JI. 

Artificial  silk  threads  ;   ilanujacture  oj .     A.  Lecoeur. 

First  Addition,  dated  Nov.  14,  1907,  to  Fr.  Pat.  392,869, 

Oct.  S,  1907  (this  J.,  1909,  88). 
The  necessity  of  a  thorough  treatment  of  the  thread  in 
the  second  bath  mentiiMied  in  the  original  patent  Ls 
emphasised.  The  bobbin  upon  which  the  thread  is  wound 
remains  in  the  bath  for  at  least  half  an  hour,  and  is  then 
transfen'ed  to  another  vessel  containing  a  dilute  solution 
of  sodium  bisulphate. — F.  M. 

Arlificial    threads;;     Apparatus    for    the    maiiufac/ure    of 

hrilliani .     T.     Chandelon.     Fr.     Pat.     394,009, 

.Sept.  7,  1908. 
The  spinning  solution  is  forced  from  a  reservoir  through 
a  number  of  fine  spinning  nozzles  into  a  trough,  through 
which  flow:,  a  steady  stream  of  tlie  coagulating  reagent. 
The  newly  formed  filaments  are  caiTied  along  by  this 
stream  and  delivered  on  to  the  surface  of  a  rotating 
drum,  which  is  so  arranged  that  the  coagulating  reagent 
falls  on  to  it  after  flowing  through  the  trough.  In  addition 
to  carrj'ing  forward  the  continuous  filaments,  the  drum 
is  caused  in  this  way  to  gather  up  any  broken  threads. 
The  apparatus  is  provided  with  devices  for  regulating  or 
stopping  the  flow  through  each  spuming  nozzle. — pTf.  C. 

I'fUulose  threads,  filaments,  ribbons  or  films  ;   Maniijacliire 

"/ .     Soc.  franc,  de  la  Viscose.     Fr.  Pat.  394.58t>. 

Sept.  23,  1908. 

The  invention  relates  to  an  improved  coagulating  bati 

for   the   continuous   coagulation   of   solutions   of   viscose. 

In  this  bath  a  mineral  acid  is  employed  in  conjunction 
iwith  a  substance  which  possesses  the  power  of  coagulating 
j  viscose  without  decomposmg  it.  Suitable  substances 
|are  :    Glucose    or  a  body  of  similar  nature  ;    glycerol    or 

other  organic  compoimd,  particularly  an  alcohol ;  acetic 
'acid  or  other  acid  of  the  fatty  series  ;  lastly  salts  or  a 
'mixture  of  salts,  particularly  ammonium  sulphate  and 
iinagneshim  sulphate.     The  proportions  of  the  coagulating 

agents  may  be  varied  to  suit  particular  conditions. — J.  F.  B. 

Washing  nnd  bleaching  compound ':,    Production  of  a  fluid 

.     F.  CJallati-Grob,  liuchsingen,  Switzerland.     Eng. 

Pit.  23,72.5,  Nov.  5.  1908.  ■    . 

LAiM  is  made  for  a  solution  containing,  say,  1000  grms. 

it  sodium  peroxide  and   lUOO  grms.   of  powdered   borax 

u  6  litres  of  water,  the  Uquid  being  subsequentlv  filtered 

jind  drawn  off  into  bottles.— C.  A.  M. 

Hleaching  ami  scouring  of  vegetable  and  animal  fibres  and 
jabrics.  and  paper  pulp  ;    Electrolytic  apparatus  having 

transporting  aprons,  applicable  to  the and  to  treal- 

iiiint  u-ith  all  li/juid^.     A.  Dassonville.     First  Addition, 
dated  Sept.  3,  1908.  to  Fr.  Pat.  387.104,  Feb.  10,  1908 
.   (this  J.,  1908,  817). 

.'his  apparatus  consists  of  a    vat,   having   a   perforated 

|alse  bottom,  and  provided  at  its  ends  with    sheets    of 

jarbon  or  metal  which  are  used  as  electrodes.     Between 

ihese    electrodes    several    endless    aprons    are    arranged. 

I  cross  which  strips  of  carbon  and  wood  are  altematelv 

Iistened.     Each  apron  is  mounted  on  two  rotating  vertical 

ijllers  which  are  erected   at   opposite  ends   of  the   vat. 

'Ine  of  each  pair  of  rollers  has  a  fluted  surface  to  prevent 

le  aprons  from  sUpping.     The  material  under  treatment 

led  by  a  transporting  device  underneath  a  jet  of  hot 

ater  and  then  into  the  vat  containing  the  liquor  necessary 

•r  the  treatment.     It  is  then  dragged  along  the  vat  by 

le  movmo;  aprons  and  deUvered  at  the  other  end  on  to  a 

irrier  which  passes  underneath  a  second  jet  of  hot  water 

iid  deHvers  the  material  into  a  suitable  receiver. — P.  F.  C. 

nshing  and  scouring  of  animal  and  vegetable  substances. 

C.  ViUedieu.     Fr.  Pat.  394,921,  Dec.   11,   1907. 
>  1000  litres  of  a  solution  of  sodium  carbonate  or  sodium 
uroxide  of  2°^B.,  500  grui>.   of  an  organic    .substance 


such  as  phenol  or  petrol  dissolved  in  2 — 3  litres  of  sodium 
or  ammonium  sulphoricinoleate  are  added.  The  material 
to  be  treated  is  immersed  in  this  mixture  for  about  haK 
an  hour  and  then  washed,  first  with  dilute  acid  and 
afterwards  with  water.— P.  F.  C. 

Mercerised  tissues  ,;    Device  for  removing  the  alkali  fram 

with    suction    devices  for  the    diluted   lye.     C.    G. 

Haubold,  jun..  Ges.m.b.H.     Ger.  Pat.  205,962,  April  27, 
1907. 

'  In  order  to  recover  the  alkaU  from  mercerised  tiesuea 
in  as  concentrated  a  condition  as  possible,  only  just 
sufficient  water  to  destroy  the  mercerising  action  of  th» 
lye  is  used.  With  the  ordinary  devices,  in  which  the 
water  is  under  more  or  less  pressure,  it  is  difiBcult  to 
obtain  miiform  distribution  of  such  a  small  quantity  of 
water  over  the  width  of  the  tissue.  According  to"  the 
present  patent,  the  tissue  after  leaving  the  mercerising 
tank  passes  below  a  receptacle  arranged  transversely, 
from  which  water  overflows  on  to  the  material  below. 
Underneath  the  material,  immediately  below  the  overflow 
devices,  are  suction  nozzles  through  which  the  diluted 
lye  is  dra^vn  away. — A.  S. 

Thioindigo  Bed  ;■   Process  for  discharging  dyeings  of . 

Kalle  und  Co.  Akt.-Ges.  Fr.  Pat.  394,568.  Sept.  22, 1908. 
The  dyed  material  is  printed  with  a  paste  which  contains 
12  per  cent,  of  HydrosuIphit«  N.F.  cone.  It  is  then 
dried,  steamed  at  108°  C.  out  of  contact  with  air.  and 
immediately  passed  into  a  bath  containing  250  c.c.  of 
alcohol  and  10  c.c.  of  hydrochloric  acid  per  litre.  By 
working  the  material  in  this  bath  for  a  few  minutes  at 
40 — 55°  C,  the leuco-derivative  remaining  on  it  is  remove<l 
without  having  the  opportunity  of  re-oxidising,  and  pure 
whites  are  obtained.  The  process  is  applicable  to  other 
thioindigo  dyestuffs. — P.  F.  C. 

Lustreing  and  finishing  silk  threads  ';   Process  and  machine 

for .     E.   Pohl,   New   York.     U.S.    Pats.   911,906 

and  911,907,  Feb.  9,  1909. 

The  threads  are  loaded  by  the  application  of  a  finishing 
or  lustreing  solution  and  are  then  dried  and  ironed.  The 
individual  fibres  on  tlie  surfaces  of  the  threads  are  laid  flat 
by  this  treatment.  The  threads  are  next  led  through  a 
vibrating  guide  and  over  the  edge  of  a  heated  contact 
device.  The  longitudinal  motion  of  the  transversely 
vibrating  threads  over  tliis  device  fractures  the  surface 
of  the  finishing  material  and  releases  the  iniprisoned 
surface  fibres,  allowingthem  to  project  laterally. — P.  F.  C. 

Artificial    horsehair    and    other    cdlulose    products   having 

resistance    and    elasticiti/  :     Manufacture    of .     E. 

Crumiere,  Paris.     U.S.  Pat.  911,868,  Feb.  9,  1909. 

See  Addition  of  March  17,  1908,  to  Fr.  Pat.  377,118  ot 
1907  ;  this  J.,  1908,  977.— T.  F.  B. 

Wool  ;■    Impts.  in,  and  O/pparalus  for  cleansing .     F. 

and  C.  Shuman.  Taconv.  Pa.,  U.S.A.     Eng.  Pat.  10,951, 
.May  20,  1908. 

See  U.S.  Pats.  889,339  and  889,340  of  1908  ;  this  J., 
1908,  1057.— T.  F.  B. 

Mixed-  goods  composed  of  cotton  and  wool ,;    Production  of 

effects  on .     P.  G.  Jones,  Manchester,  Assignor  t» 

Farbeufabr.  vorm.  F.  Baver  und  Co..  Elberfeld.  Ger- 
many.    U.S.  Pat.  911,593"  Feb.  9,  1909. 

See  Eng.  Pat.  13,132  of  1907  ;  this  J.,  1908,  221.— T.  F.  B. 
Treating  sugar-cane,  etc.     U.S.   Pat.   909,987.     See  XIX. 


VII.— ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC     ELEMENTS. 

Hulphnric  acid  manufacturi.  ;    Ihltrnmung  loss  of  sulphur 

trioxide  in  the  ivaste  gases  oi  the  contact  process  of . 

H.  Ljungh.     Chem.-Zeit.,  1909,  33.  143—144. 
A  SLOW  stream  of  the  exit-gases  was  aspirated  through 
(iOO  c.c.  of  X/2  sodium  hydroxide  solution,  and  measured. 
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After  pas.sage  of  1000—1500  litres,  the  cxiess  ul  suduiui 
hydroxide  wa.s  detorraiiied  in  an  aliquot  pc.tiou  of  the 
liqiiid  by  means  of  liyilrochloric  acid  and  methyl  orange, 
then  the  sulphite  in  the  neutralised  liijnid  was  ileterniined 
by  making  it  up  to  a  kno«Ti  volume,  and  running  it  from  a 
burette  into  a  known  volume  of  j\'/100  iodine  solution 
with  starrh  indicator.  The  amount  of  acid  required  to 
convert  this  normal  sulphite  into  acid  sulphite,  subtracted 
from  the  total  found  in  tlic  lirst  titration,  gave  the  amoimt 
equivalent  to  the  sulphur  trioxide  in  the  volume  of  gas 
need  (V  litres),  and  hence  the  weight  of  sulphur  trio.xide 
(»  grms.).  If  in  24  hours  a  kilos  of  sulphur  are  burnt, 
'2a  kilos,  of  sulphur  dioxide  are  ])roduced  :  and  if  I-  per 
cent,  of  this  arc  condensed.  ohieHy  aa  trioxide,  in  coolers, 
filters,  etc-  {/,■  being  determinable  only  by  actual  measure- 
ment in  each  installation),  there  will  reach  the  contact 

apparatus  ^  (100  -ijkilos.,  having  at  0°  C.  and  760  mm., 

a  volume  of  0-00«()6o  (10t»-i)  cb.  m.  If  sulphur  dioxide 
form  p  per  cent,  of  the  total  volume  of  ga.ses,  this  total 
volume  will  be  O'iOfiaJlCW-JO^^    „,      j^  ,^         ^^,^^    ^^ 

P 
the  sulphur  dioxide  be  converted  into  trioxide  (with  half 
its  volume  of  oxygen),  and  if  100  -  /  per  cent,  of  the  sulphur 
trioxide  be  absorbed,  then  tlie  total  volume  of  gases  which 
escapes  is 

0-696a(100-i-)       100-/    l-5«, 

p  ~     100    •  JOO  (000696a)  (100- i)cb.m. 

If  these  gases  contain  x  grms.  of  sulphur  trioxide,  then  the 
results  of  the  experimental  determinations  above  give  that 

. X  V 

0-696a(106.-<;)      (100-/)    1&«,  =T 

^'— ^-Soo    ■ioo'<'°<'^^^)<^<^-*) 

But  .also,  since  .r  is  the  weight  of  /  per  cent,  of  the  volume 
of  sulphur  trioxide  entering  the  apparatus, 

''"iW)'  \oo  <0'0<'69'5")  (lOO-i-) (2-78) (1-2932)  kilos., 

1-2932  kilos,  being  the  weight  of  1  cb.  m.  of  air,  and  2-78 
the  sp.  gr.  of  gaseous  sulphur  trioxide.  From  these  two 
equations  the  unknown  quantitv  /  can  be  eliminated,  and 
it  results  that 

2-6a(100 -  it) ( -_ 0-00015u)s 

'  = 3-6  V-» "''«• ' 

and.  «  being  negligibly  small  in  comparison  with  V.  the 
denominator  may  be  ^v^itten  as  3-6  V.  If,  instead  of  the 
absolute  weight  of  sulphur  trioxide  escaping,  it  is  preferred 
U)  express  it  as  the  percentage  (F)  of  the  total  amount 
obtainable  from  the  combustion  of  a  kilos,  of  sulphur,  then 

,100 

p^lOOa 


^     (100-i-)('^-.0-015a)« 

80    -^a= ^V percent. 

32" 


The  author  has  slightly  modified  the  wcll-knowii 
Reich's  apparatus  for  the  iodbmetric  determination  of 
sulphur  dioxide  in  the  escaping  gases  (Lunge's  '■  Sulphuric 
Acid  and  .\lkali,"  -ind  edition,  vol.  i.,  .'l-JS— 3-26).  Tlie  cxit- 
tube  from  the  upper  bottle  is  short,  and  is  connected  with 
the  exit-stopc  0(  k  by  a  piece  of  rubber  tubing  longer  than 
the  height  of  the  bottle.  The  stopcock  is  clamped  to  the 
horizontal  arm  of  a  verticat  rod,  which  pa,sscs  through  a 
clamp  on  the  stand,  and  hart  at.  its  upper  end  a  horizontal 
pointer.  This  pointer,  at  the  beginning  and  end  of  each 
observation,  is  made  to  coincide  with  the  level  of  the 
water  in  the  bottle,  and  thus  the  gas  is  measured  always 
at  the  same  difference  from  the  barometric  pressure. 

— i.  T.  D. 

Sodium    nhim.     \V.    R.    Smith.     J.    Amcr.    Chem     Soc 
1909.  31,  245—247.  " 

Sodium  alum  is  obtained  by  allowing  a  solution  containing 
aluminium  and  sodium  sulphates  to  crystallise  at  a  tem- 
perature below  .30°  C.  ;  it  forms  mixed'and  lavcr  crystals 
with  other  alums.  With  ordinary  potassium"alum,"  such 
crystals  are  not  easily  obtained,  probably  on  account  of 


dihereucc  ol  solubiliiies.  liut  sodium  alum  readily  formn 
layer  crystals  with  <lu-omc  alum.  At  15°  C.  100  grms.  ol 
water  dissolve  111-3  grms.  of  crvstallistd  sodium  alum. 

— F.  SOD.N. 

i    Chromic  oxide  ;    Soluhilily  of  ■ .     M.  Z.  Jovitschitfich. 

Mouatsh.  Chem.,  1909,  30,  47—50. 
Chbomic  oxide,  obtained  from  chroraitite  (see  page  246), 
dissoh-es  in  nitric  acid,  contrary  to  the  general  statement 
that  strongly  ignited  chromic  oxide  is  insoluble  in  acids. 
To  obtain  pure  chromic  oxide,  chromitito  is  ignited  with 
lime  and  alkali  carbonates,  the  fused  mass  extracted  with 

I  hot  water,  and  the  clear  aqueous  solution  saturated  with 
hydrogen  sulphide.  The  green  precipitate  is  collected, 
carefully  washed,  dried  at  100°  ("..  and  ignited  at  first 
over  a  jjun.sen.  flame  and  subsequently  for  10 — 15  minutes 
with  a  blast-flame.  The  dark  green  oxido  is  jHjwdered, 
moistened  with  a  few  drops  of  water  and  wanned  in  a 
beaker  with  a  little  fuming  nitric  acid  ;  subsequently 
ordinary  nitrit-  acid  is  adtlcd.  After  some  15  minutes^he 
acid  is  coloured  green  ;  when  mos-t.  of  it  has  evaporatted, 
the  green  liquid  is  poured  off,  fresh  acid  added,  and  the 
process  repeated.  In  this  way  all  hut  about  10  per  cent, 
of  the  chromic  oxide  is  brought- into  solution.  The  acid 
solution  is  ovajiorated  on  the  wat6r-bath  till  the  nitric  acid 
has  mostly  disappeared ;  the  residue  is  dissolved  in 
alcohol  and  again  evaporated  and  this  procestlis  repeated. 
Finally  tho  normal  nitrate.  Cr2(N03)3.  is  obtained  in'  the 
form  of  a  green  crystalline  mass  with  a  reflectine  surface 
as  if  varnished.  This  contains  traces  of  acetate  and 
oxalate,  formed  no  doubt  by  the  action  of  nitric  acid  on  the 
alcohol.  The  nitrate  absorbs  three  mols.  of  water  in  the 
air.  btit  is  not  deUquescent. — E.  F.  A. 

Gold   and   hrornine ;     Conibinnlions   of   ■ .     F.    Jleyer. 

j  Compt.  rend.,   1909,  148.  346— 34»<. 

The  final  |)i-oduct  of  the  action  of  dry  bromine  on  gold  is 

the  tribromide.  AuBr^.  which  is  readilj-  obtained  if  the 

;    constituents  are  repeatedly  heated,  with  shaking.     It  is  a 

j    black  compound,  soluble  in   bromine  and  volatile  in  an 

j   atmosphere  of  broaiine  at  about  300°  C.     Xo  evidence  of 

the  existence  of  a  dibromide.  .\uBr,,  was  obtained.     .\t 

temperatures  at  whicli  the  tribromide  dissociates,  only  one 

other  bromide,  the  monobromide,  AuBr,  could  be  obtained. 

The  dissoeiation-curvcs  of  the  two  bromides  were  studied, 

and  the  results  are  tabulated. — E.  F. 

Borates.     ^Je\\  and  Castellani.     See  XI.I. 

P.VTEMTS. 

Ut/drorhloric   arid;     Manufacture   of   by   tneatu)  of 

mngnrxiiim   rliloridr.      .J.   J.   T.    Sehloesing.      Fr.   Pati 
394.037.  Sept.  ,S.  1908. 

The  ])rocess  described  in  a  former  patent  (this  .1..  1906, 
477)  is  modified  as  follows  :^To  the  solution  of  magnesium 
chloride,  heated  to  132^' — 133°  ('..  powdered  magnesia  is 
added  to  the  extent  of  one-third  that  required  to  form  the 
ordinary  oxychloride  (MgCL.Mgtl.tiHjO).  Heating  and 
stirring  are  continued,  until  the  mixtui-e  iHHomes  pasty, 
when  it  is  turned  out  and  moulded  into  briquettes.  These 
are  dried  at  a  low  tem)ici-alure  (200'  ('.).  and  are  then 
decomposed  at  a  dull  red  heat,  the  decomposition  into 
magnesium  oxide  and  hydrochloric  acid  being  effected 
by  spreading  the  material  on  inteisj)aced  bars  of  refractory 
material  in  a.  heating  chamber  and  ]>assing  the  hot  gasH 
from  an  adjacent  furnace  or  producer  through  the  mass, 
from  above  downwards,  in  »>rder  to  avoid  crushing  the 
friable  product,  steam  being  intrrKluced  into  the  chamber 
a-s  requireil.  The  oxychloride  formeil  in  this  procefs, 
which  is  claimed  as  new,  decomposes  like  the  ordinary  oxy- 
chloride, and  has  the  advantage  of  containing  less  magnesia, 
being  more  easily  prepared,  and  readily  moulded  into 
briquettes.— F.  Sons. 

Bicalcic    phonphnli\    magneiin,    and    potassium    chloride ; 

Process    of    simultaneously    obtaining .     J.    J.    T. 

Sehloesing.     Fr.  Pat.  394,207.  Sept.  11,  1908. 
.Sea  water  or  the   mother  liquor  of  salt    marshes,  after 
treatment  with   calcium  chloride  to  precipitate  the  ml- 
phato    present,  is  allowed  to  evaporate  spontaneously  to  » 
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strength  of  32'  B..  wlieu  nearly  all  the  sodium  chloride  is 

deposited.     It  is  then  further  concentrated,  by  lieating. 

to  34-.5'  B..  by  which  time  the  potassium  chloride  is,  in 

great  part,  deposited  as  the  double  chloride  of  potassium 

and  magnesium.     This  doiiblc  salt  is  decomposed   by  a, 

known   method,   the   magnesium   chloride   returning  into 

soliition  ;     the  solution   contains   also  a  little   potassium 

I    chloride,  and  to  prevent  this  interfering  with  the  decom- 

,    position  of  the  magnesium  oxyehloride  later,  a  cpiantity 

;    of  sulphat<>  equivalent  to  it  is  allowed  at  a  previous  stage  to 

I    remain  in,the  liciuid.  The  solution  of  magnesium  chloride  is 

tlien  concentrated,  imtil  it  boils  at  1 33°  C.  aad  dealt  with  as 

ile^icribed  in  the  preceding  abstract  to  give  magnesia  and 

liydrochloric  acid   which  is  condensed  in  a   coke  tower. 

Tlie  acid  is  used  to  dissolve  tricaleic  phosphate,  and  from 

tlie   solution   bicalcic    phospliate   is   precipitated    by    the 

addition  of  lime,  the   calcium   chloride   solution   formed 

being  utilised  in  the  iirst  part  of  the  process. — F.  SoDN. 

Quicklime ;       Process      and      apparatus      for       slakinr/ 

.     W.  Sehulthess.     Fir.st  Addition,  dated  Sept.  7. 

1908,  to  Fr.  Pat.  390,357.  May  18.  1008  (this  .J.,  1908, 
1018). 
An  apparatus  is  described  suitable  for  slaking  quicklime 
^^llich  has  been  crushed  to  a  mixture  of  tine  powder  and 
-:iiall  lumps.  The  process  of  charging  and  discharging 
till-  slaking  chamber  is  made  continuous  bj-  means  of 
mechanical  measuring  devices  which  regularly  deliver  the 
iiiiterial  on  to  feeding  and  discharging  worms.  The 
iaat(^ial  to  be  treated,  should  be  heated  to  about  the 
•einperature  of  the  steam  used  in  slaking,  before  it  enters 
liie  slaking  chambei-,  in  order  to  prevent  condensatioii  of 
v.tter  upon  it,  and  the  .slaking  chamber  itself  and  the 
ii-ieptacles  connected  to  it  are  jacketted  for  the  same 
purpose.  It  is  sometimes  preferable  to  slightly  moisten 
■  the  lime  immediately  before  slaking,  and  this  is  effected 
i'V  treating  it  with  a  spray  of  water  from  a  pipe  fixed 
■liiove  the  feeding  worm. — F.  Sodx. 

''^'■il  limestones  ;   Process  for  burninrj .     F.  -M.  Meyer. 

Fr.  Pat.  394,354,  Sept.  16,  1908. 
SuFT  chalks,  calcareous  marls,  etc..  cannot  be  burned  in 
I  lie  ordinary  way  and  become  overburnt  in  a  rotary  kiln. 
Tliey  are.  however,  satisfactorily  burned  in  the  "latter. 
it  the  material  and  fuel  are  introduced  at  the  same  end  of 
tiie  kiln  :  this  prevents  all  possibility  of  overbuming. 
The  hot  gases  leaving  the  kiln  are  utilised  for  preliminary 
(Irving  purposes. — F.  Sons. 

I:i(i-iiim    carbonate  ;     Prepurution    nf from    liariiiin 

'idphatr.     L.  Pernot  and  K.  Decamps.   Fr.  Pat.  394,443. 
Sept.  9,  1908. 

\  ?«ixti:re  of  barium  sulphate  and  iron  oxide  (Fc^Oj),  or 

■tiler   appropriate   oxide,    in    molecular    jiroportions,    is 

I' :ited  to  redness  in  special  I'etorts  where  it  is  treated  with 

-treani  of  carbon  monoxide  and  hydrogen  from  a  gas 

■roducer.     Tlie  temperature  sliould  suffice  for  the  rapid 

jeduetion  of  the  iron  o.\ide.  but  not  for  melting  tiie  metal, 

ivhich  reduces  the  barium  sulphate  to  barium  .Milphide  and 

'-■lomes  re-oxidised  to  ferric-  oxide,  from  which  the  barium 

iilphide    is    separated    by    solution    in    water.     Barium 

irbonate  is  precipitated  from  the  saturated  solution  of  the 

iilphide  by  means  of  the  carbon  dioxide  produced  in  the 

letluction  of  the  iron  oxide,  an  excess  of  carbon  dioxide 

■eing  avoided.     The  retorts  are  heated  by  the  combustion 

f  any  reducinggas  not  previously  oxidised  in  the  process. 


! 


-F.  SODN. 


letaUic  [ziitf,  cadmium,  aniimoiii/.  tnolybdeniim.  etc.] 
sulphides  and  alkali  thiosulphales  ';  Preparation  of  — — 
''//  meaiix  of  '"  nascent "  alkali  sulphides.  P.  Pipereaut 
md  A.  Vila.  Fr.  Pat.  394,441.  Sept.  5,  1908. 
.IK  process  is  for  the  pre|iaralion  of  certain  metallic 
Iphides.  such  as  those  of  zinc,  cadmium,  antimony, 
'■lybdenum.    etc.,    whicli    are    usually    obtained      in  'a 

itinous  and  colloidal  form.  Tlie  mineral  or  other  com- 
iuid  of  the  metal  is  decom]ioscd  by  means  of  caustic 
-  ili  or  alkali  carlionate  solution,  and  then  |)0wdered 
l|ihur  is  added,  .so  that  alkali  sulphide  is  produced  whicli 

oracts,   as  formed,   to  i;ive   the   re(|uired   sulphide,   the 


mixture  being  heated  until  precipitation  is  comiilete. 
With  such  metals  as  antimony  and  molybdenum,  the 
sulphide  is  precipitated  by  the  addition  of  acid,  after 
digesting  the  alkaline  liquid  with  sulphur.  The  sulphides 
are  obtained  in  a  form  well-suited  to  technical  require- 
ments, being  dense,  fine-grained,  and  unctuous.  Alkali 
thiosulphate  is  obtained  as  a  by-product. — F.  SoDN. 

t-'ases  ;    Process  for  the  sudden  cooling  of  hot in  endo- 

thermic  and  other  reactions  of  gases  and  gaseous  mixtures. 
Kunheim  imd  Co.     Ger.  Pat.  205,774,  May  9,  1907. 

Is  gas  reactions  such  as  the  formation  of  oxides  of  nitrogen 
from  air,  it  is  necessary  to  rapidly  cool  the  reaction  pro- 
ducts. According  to  the  present  patent,  this  is  effected 
by  causing  a  current  of  a  suitable  cooling  agent,  such  as 
air  or  steam,  to  which  water  or  solid  substances  (ferric 
oxide)  in  an  atomised  condition  may  be  added,  to  pass 
close  to  the  flame,  thus  carrying  away  the  reaction  pro- 
ducts, and  then  making  the  two  together  spread  out  so  as 
to  form  a  fiat  stream,  and  thus  give  a  large  surface  of 
lontact  between  the  reaction  products  and  the  cooling 
medium.  Several  methods  are  described  for  spreading  out 
the  current  of  the  cooling  agent  carrying  with  it  the  gaseous 
reaction  products.  The  process  may  also  be  applied  to  the 
preparation  of  form.aldeliyde  by  the  incomplete  oxidation 
of  methane. — A.  S. 

S'itrogen.  from  air  ;    Process  for  obtaining .     0.    P. 

Hurford.     Fr.  Pat.  394,557,  Sept.  22,  1908. 

( '.\EBONACEOTT.s  fuel,  such  as  coal  or  petroleum,  is  burned 
in  sufficient  air  to  ensure  exact  combustion  to  carbon 
ilioxide  and  water.  The  gaseous  products  are  then  sub- 
jected to  the  action  of  water  which  is  sprayed  in  at  various 
points  of  an  acid-proof  chamber,  through  wliich  the  gases 
are  made  to  ])ass  in  a  zig-zag  path,  in  order  to  condense 
the  steam  and  dissolx'e  the  carbon  dioxide.  The  process 
of  solution  may  be  assisted  by  maintaining  an  increased 
pressure  in  the  chamber,  and  lime-water  may  bo  used 
as  an  absorbent.  On  leaving  the  condensing  chamber, 
the  nitrogen  is  purified  by  passing  through  lime-water  in  a 
further  chamber,  and  finally  it  is  dried  by  means  of  lime 
or  other  drying  agent.  Valves  are  provided  so  that  the 
gas  may  be  cut  off  from  the  chamber,  if  carbon  monoxide 
be  present  in  the  mixture  leaving  the  furnace. — F.  SoDX. 

f'hlorine       from        gaseous      mixtures      containing       it  ; 

Process  for  the   separation  of .     T.    Goldschmidt. 

Ger.  Pat.  206,104.  Aug.  (>,  1907. 

The  gaseous  mixture  is  passed  through  a  liquid,  anhydrous, 
inorganic  chloride  or  oxyehloride.  not  containing  hydrogen, 
preferably  stannic  chloride,  and  the  resulting  liquid  is 
exposed  to  diminished  pressure  or  to  increased  tempera- 
ture, or  to  both,  in  order  to  recover  the  absorbed  chlorine. 
Before  passing  the  gaseous  mixture  into  the  absorbing 
agent,  it  may  be  compressed  almost  to  the  point  at  which 
liquefaction  of  the  chlorine  begins. — A.  S. 

Ammonia  ;  Manufactureof .      .J.  Y.  .Johnson.  London. 

From  Badische  .\nilin  und  Soda  Fabrik.  Ludwigshafen  on 
Rhine,  Germany.      Eng.  Pat.  2414,  Feb.  3,  1908. 

Sek  Fr.  Pat.  .■!S7.002  of  190H  ;   this  J..  1908.  809.— T.  F.  K. 

.Mkaline-earlh     cyanides;      Saponification     of .     K. 

Bosch.  .Assignor  to  Badische  Anilin  und  Soda  Fabrik. 
Ludwigsliafen  on  Rhine.  Germauv.  t'.S.  Pat.  911, 468, 
Feb.  2.  1909. 

See  Fr.  Pat.  372.714  of  1906  :  this  .T.,  1907,  527.— T.  F.  B, 

Hydrogen;     Apparatus   for    the    production    of for 

'lighting,  heating,  or  other  purposes.  L.  Vignon,  Mont- 
plaisir.  France.     Eng.  Pat.  6347,  March  21,   1908. 

See  Addition  of  Dec.  27,  1907.  to  Fr.  Pat.  373,271  of  1907  : 
this  J.,  1908,  677.— T.  F.  B. 

nhemical  compounds.     U.S.  Pat.  910,498.     See  XI.I. 

Determitiiilinn   nj   phosphates.     Estes.     See  XXIII. 
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VIII.— GLASS,   POTTERY,  AND  ENAMELS. 

lloltjc-glass ;     Vti/imtion   oj   wekn   in   llu    manujacture  of 

.     Plcnske.     Sprechsaal,  1909,  42,  74— 7ti,  88—90. 

The  use  of  crude  raw  materials  such  as  rock?,  slag,  and 
<lross.  is  recommended  for  the  manufacture  of  the 
commoner  kinds  of  glans.  In  tlie  first  place  come  the 
igneous  rocks,  which  may  contain  18  per  cent,  and  more  of 
alkalis,  and  marl,  which  forms  a  substitute  for  limestone. 
These  rocks  contain  oxide  of  iron,  and  are  therefore 
suitable  for  making  the  ditTerent  shades  of  gicen  bottle- 
Ulass.  By  addition  of  manganese  or  cobalt,  yellow, 
brown,  black,  and  blue-green  tints  can  be  oI)taine<l. 
The  presence  of  alumina  and  magnesia  in  glass  is  important, 
as  they  improve  the  resistance  to  both  chemical  and  physical 
influences.  Analyses  are  given  of  various  coloured 
glasses  :  {a),  high  in  alumina  and  low  in  magnesia  ;  and 
(i).  those  containing  a  medium  amount  of  both  oxides. 
For  the  first  group,  igneous  rocks  are  suitable,  and  for  the 
others  marl,  or  marl  and  igneous  rocks.  The  great  advan- 
tage lies  in  the  high  alkali  content  of  the  rocks,  which 
saves  the  expense  of  soilium  sulphate.  Analyses  are  given 
of  (ierman  samples  of  leucitophvr,  phonolite.  ncphehne- 
phonolitc,  trachyte,  granulite.  two  porphyrites,  syenite, 
and  basalt,  and  of  some  marls.  'The  best  of  the  drosses  is 
the  so-called  cobalt-sand  from  the  working  of  cobalt- 
nickel  ores,  but  there  are  important  variations  in  its 
composition.  Such  silica,  lime,  and  alkalis,  as  cannot  be 
brought  into  the  glass  from  the  above  rocks  must  be 
intrcnluced  as  sand  containing  not  more  than  3  per  cent. 
of  alumina,  chalk  (95  per  cent,  of  calcium  carbonate) 
and  Glauber  salt  (Oti  per  cent,  of  sodium  sulphate),  respec- 
tively. The  use  of  fluorspar  as  a  flux  is  strongly  depre- 
cated owing  to  its  cost,  its  attack  on  the  pots,  and  the 
prc.sence  of  fluorine  compomid-s  in  the  issuing  smoke. 
The  best  flux  is  orthoc-lasc.  Examples  are  given  of  the 
method  of  calculating  the  requisite  qu.^ntities  of  the 
ingredients  in  order  to  obtain  a  glass  of  given  composition. 

— H.  H.  S. 

Porcelain  ;  Magneiia-cryolile .     T.  Hertwig.  Tonind.- 

Zcit.,  1909,  33,  181. 

Although  lime  gives  transparency  to  porcelain,  its  presence 
causes  irregular  shrinkage  and  consequent  warping. 
Magnesia  gives  a  greater  but  uniform  shrinkage.  Starting. 
therefore,  with  a  porcelain  made  from  b'i  ])er  cent,  of  clay- 
substance.  20  percent,  of  quartz,  and  27  of  potash-spar,  the 
author  made  an  artificial  magnesia-spar  ( MgO,Al20i.6Si02) 
and  introduced  3-5  ])er  cent,  of  it  into  the  mixture 
instead  of  the  equivalent  quantity  of  potash-spar. 
Following  Seger's  rule  that  two  fiuxcs  are  more  powerful 
than  one,  he  also  intriHiuce<l  scxla  as  nn  artificial  soda- 
spar  (Xa.20,Al2(J3,tiSi02)  made  from  cryolite.  The  most 
satisfactory  mixing  was — 3.5  of  Zettlitz  kaolin,  20  of  china 
'lay,  •il-S.'i  of  Norwegian  felspar,  20  of  Pleystein  (juartz, 
1-75  of  artificial  magnesia-spar,  and  1-4  of  artificial  soda- 
'jiar.— H.  H.  .«!. 

Patent. 

Tunnel-kiln  for  baking  poltfry  and  the  llh':.     S.   A'incart- 
Mouzin.  Nimy,  Belgium.     Eng.  Pat.  2231.  Jan.  31,  1908. 

See  Fr.  Pat.  388.58.5  of  1908  ;  this  J..  li)08,  982.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Artificial  slone ;    Manujaclurc   of   .     C    Bonnefont, 

Paris.     Eng.  Pat.  1339.  .Jan.  20.  1908. 

A  WHITE  cement  is  first  ])rei>arcd,  by  slaking  1140  parts 
of  "  fat  "  lime,  mixing  it  with  .540  parts  of  kaolin  free 
from  iron,  which  lias  been  jireviously  soakcil  in  water, 
sifting  the  mixture,  forming  it  into  bricks,  and  biurning 
these,  in  a  slow  fire  for  the  first  10  hours,  and  a  hard  porce- 
lain fire  for  another  25  hours.  The  clinker  is  powdered, 
and  t')4  parts  by  volume  of  the  cement  so  obtaine<l  are  mixed 
with  3ti  parts  of  powdered  wliite  sandstone.     The  concreto 


mixture  is  made  into  a  slip  of  3.5°  B.  with  water,  and  1 3 
pnits  by  volume  of  this  slip  are  mixed  with  li  parts  of  on 
aqueous  solution  of  sodium  silicate  of  35'  Ji.  The  mixtun 
is  ))oured  into  moulds  of  reinforced  plaster  lined  with  gelatin 
or  ])laster,  and  lightly  greased  before  use.  The  objects 
arc  generally  removed  from  the  moulds  after  3 — 6  hours, 
re-touched,  and  <lried  at  15 — 30°  C.  for  20 — 25  days. 
They  are  then  immersed  for  6 — 15  hours  in  a  solution  of 
sodium  silicate  of  25'  B.,  rinsed,  allowed  to  dry  for  2  days, 
and  immersed  for  one  hour  in  a  solution  of  hydrolluo- 
silicii'  acid  of  12° — 15°  15.  The  objects  are  finally  dried  for 
about  2  weeks  at  30"  (.'.  To  obtain  more  impermeable 
surfaces,  the  dipping  in  sodium  silicate  solution  may  be 
repeated  at  intervals  of  5 — ti  days.  Instead  of  making 
white  stone  as  above,  colouring  matters  may  be  added  to 
the   ingredients. — A.  G.  L. 

Fire-bricks  ;  Process  for  making .     I.  Albon,  Plaistow, 

Essex,  and  W.  P..  Parker,  Bcxlcy  Heath,  Kent.     Eng. 
Pat.   24,325,   Nov.    12,    1908. 

Eight  parts  by  volumo  of  the  powder  obtained  by  grinding 
old  fire-bricks  are  mixed  with  one  part  of  fresh  fireclay, 
one  part  of  fine  sand,  and  water.  The  paste  is  moulded 
into  bricks  without  using  any  great  jiressure.  and  the  bricks 
are  dried  for  10 — 30  davs  and  burnt  for  30 — 50  hours. 

—A.  G.  L. 

Building  stones,  etc.,  from  slag  ;    Process  of  manufacture 

of  .     Cbln-MHsener  Bergwerks-Act.-Ver.     Fr.  Pat. 

394,011,  Sept,  7,  1908. 

Approximately  equal  quantities  of  slag  which  has  been 
allowe<l  to  cool  in  air,  and  of  slag  which  has  been  granulated 
in  water,  .are  ground  together,  with  or  without  the  addition 
of  liine.  The  mass  is  moulded  into  brick.-  under  pressure, 
and  the  bricks  are  hardened  by  treatment  with  carbon 
dioxide  gas  in  chambers  from  which  the  air  may  be 
exhausted  before  the  gas  is  admitted. — A,  G.  L. 

Plaster  of  Pari^  ;    Process  and  apparatus  for  producing 

completely  dehydrated  .     J.    L.   F.   Garrigou.     Fr. 

Pat.  394,532,  Nov.  29,  1907. 

Coar.se  pieces  of  the  gypsum  to  be  burnt  are  placed  on 
perforated  trays  contained  in  a  perforated  metal  cylinder. 
The  charged  cylinder  is  lowered  into  an  autoclave,  provided 
with  a  cover  secured  by  bolts.  The  autoclave  is  mounted 
in  a  brickwork  chamber  kept  .it  a  temperature  of  2(X)° — 
220°  (,'.  From  the  autoclave  two  lateral  tubes,  one  ])laced 
near  the  bottom,  the  other  near  the  to|),  )iass  to  a  worm 
condenser  immersed  in  a  vessel  of  water.  This  condenser  ^ 
delivers  into  a  closed  vessel,  providi-d  with  an  external  A 
glass  tube  by  means  of  which  the  height  of  the  water  inside  ■ 
the  vessel  can  be  ascertained,  and  with  a  tappe<l  tube 
leading  to  an  air  pump.  The  whole  apparatus  is  exhausted 
at  the  beginning  of  the  operation.  The  volume  of  water 
produce<l  from  the  charge  of  gypsum  being  known,  tbo 
amount  of  water  condensed  indicates  the  point  at  which 
the  gyiisum  is  completely  dehydrated. — A.  G,  I-. 

Hydraulic  cement.     A.  C.  Spencer  and  E.  t'.  Eckel,  Wash- 
ington,  D.r.     U.S.   Pat,   9l2,2t>(!,   Feb,   9,   1909, 

The  claims  are  for  a  hydraulic  cement  mixture  containing 
as  jirincipal  ingredient  a  natural  iron  silicate,  such  as 
grccnsand.  and  in  addition  a  material  rich  in  an  alkaline- 
earth,  such  as  a  calcareous  nmterial, — A,  T,  L. 

Plastic  com pusil itins  ;  Manufacture  of and  of  "' acceler- 
ators "  for  the  same.  H.  S,  ,s!)iackman  Engini-cring  Co. 
First  Addition,  dated  Sept,  I,  l!M)8.  to  Fr.  Pat,  .39<I,I94, 
May  13,  1".H)8  (this  J.,  1908,  1021), 

t'AtX"ABEOus  cements  are  mixed  with  an  ''  accelerator." 
consisting  of  lalcium  aluminat<-,  to  which  plaster  of  Paris 
may  be  added.  The  calcium  aluminate  is  prepared  by 
burning  together  lime  and  l)au.\itc  in  such  proportions  that 
3  molecules  of  lime  are  present  for  every  1  of  alumina, 
sufficient  lime  iK'ing  also  provided  to  combine  with  any 
silica  ])reseut.  X  suitable  composition  consists  of  slakeil 
lime.  45  per  cent.  ;  silicious  clay  or  shale.  45 ;  calcium 
aluminate.  7 :  and  plaster  of  Paris,  3  per  cent.  The 
slaked  lime  may  be  re])laecd  by  Portland  cement,  puzzuo- 
lana,  etc. — A,  G.  L. 
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Fortland  ctinutt  :  Manufacture  of  clinker  for  iiuikitig . 

F.  M.  Allan.     Fr.  Pat.  394.189,  Sept.  9.  1908.     Under 
Int.  Conv..  .July  1,  1908. 

"Water  is  supplied  from  distributors  arranged  above  the 
kiln  to  the  hottest  part  (■■  olinkering  zone  '")  of  the  metallic 
casing  of  a  rotatory  kiln,  thus  lowering  the  temperature  of 
this  part  to  tliat  of  the  neighbouring  portions.  The 
•excess  water  is  conducted  along  a  gutter  to  the  burnt 
clinker  issuing  from  the  kiln.  It  is  claimed  that  by  using 
this,  device,  the  speed  of  working  of  the  Idlu  is  greatly 
increased,  and  that  the  firebrick  lining  lasts  longer. 

—A.  G.  L. 

Artificial    stone    substances ;     Process   for    hardening    cal- 
careous   by  means  of  carbonic  acid.     E.  .Sc.hwanen- 

berg   and   A.    Rinne,    Hanover,    (iermanv.     U.S.    Pat. 
911.547,  Feb.  -2,  1909. 

,.Seb  Ft.  Pat.  369.207  of  1906  ;  this  .1.,  1907,  96.— T.  F.  B. 

■Cement  ;   Manufacture  of -.     W.  E.  Snyder,  Nazareth. 

Pa.,   U.S.A.     Eng.   Pat.   15.62.5.  July  23.  1908. 

•See  U.S.  Pat.  897,938  of  1908  ;  this  J..  1908,  983.— T.  F.  B. 

•Clinker  for  mahing  Portland  cement ;  Manufacture  of . 

F.  JI.  Allan,  Dunedin,  New  Zealand.     Eng.  Pat.  18,738. 
Sept.  7,  1908.     Under  Int.  Conv.,  July  1,  1908. 

See    Fr.    Pat.    394.189    of    1908;     preceding.— T.  F.  B. 
■Slaking  lime.     Addition  to  Fr.   Pat.   390,357.     See  ^^I. 


X.— METALS     AND     METALLURGY. 

Iron    and    steel ;       l^empering    and    re-heating    of    — . — . 
E.   Maurer.     Metallurgie,    1909,   6.   33—52. 

At  Osmond's  suggestion,  the  author  investigated  the 
anechanical.  physical,  and  chemical  characteristics 
•exhibited  by  pure  iron  (ferrite)  and  steels  consisting 
wholly  of  austenite  or  of  martensite,  after  thermal  tn-at- 
aaaent.  He  concludes  that  the  changes  produced  in  the 
physical  properties  of  pure  iron  by  quenching  from 
•different  temperatures  are  due  to  a  deformation  of  a-iron. 
•not  to  the  formation  of  another  allotropic  modification  ; 
this  conclusion  is  supported  by  the  form  of  the  curve 
•obtained  for  residual  magnetisation  in  mild  steel.  Further, 
he  finds  that  homogeneous  austenite  is  obtained  under 
"the  same  conditions  as  regards  quenching  which  usually 
give  a  mixture  of  martensite  and  aus^tenite.  provided  that 
the  steel  contains  sufficient  manganese  (1-67  per  cent. 
•of  manganese  for  0-93  per  cent,  of  carbon) ;  steel  con- 
taining up  to  3-73  per  cent,  of  nickel  could  not  be  con- 
verted into  austenite.  In  steels  containing  but  little 
manganese,  austenite  Changes  between  150'  and  250°  C. 
into  troostite.  The  temperatiure  at  which  the  change 
takes  place  depends  on  the  content  of  manganese,  as 
shown  by  the  physical  properties  (density,  magnetisation, 
hardness)  and  the  microscopical  examination.  If  both 
austenite  and  martensite  are  present,  the  martensite 
changes    first,    but   the   rate    of   change    is    less.      These 

i observations  apply  only  to  re-heating ;  on  cooling, 
austenite    is    converted    into    martensite.     Hardening   in 

lliquid  air  acts  like  quenching,  but  in  a  less  degree.     The 

changes  produced  by  quenching  are  due  to  at  least  two 
auses,  one  of  which  (the  presence  of  temper  carbon) 
u  ts   on   the   electric   conductivity,   the   other    (probably 

jieformation   of   a-iron)   on   the   magnetisation,  hardness, 

|»nd  density. 

'  Osmond  fovmds  the  following  conclusions  on  the 
luthor's  work  :  y-iron  can  occur  in  hypo-eutectic  steels 
i--  well  as  in  hyper-eutcctio  steels,  provided  that  the 
'inperature  before  quenching  is  sufficiently  high  (at 
cast  lOOO^  C).  Hardening  in  liquid  aii-  also  produces 
I  -mall  amount  of  •jr-iron  in  such  steels.  This  is  shown 
'v  the  small  decrease  in  density  of  steel  containing 
I  14  ]ier  cent,  of  carbon  at  1.50°  C.  or  at  250°  C.  for  steel 
Mth  0-4  per  cent,  of  carbon;  also  by  the  increase  or 
"uslancy  of  the  residual  magnetisation  of  two  steels 
•  !iich  were  hardened  in  liquid  air  and  then  heated  until 
blue  colour  was  produced.  .\  comparison  of  the  curves 
litained    for     hardness    and     for    electric    conduotivitv    i 


shows  that  no  causal  connection  exists  between  the 
temper-carbon  present  and  hardness  ;  carbon  can  remain 
in  solution  in  the  steel  owing  to  the  presence  of  -/-iron 
in  the  martensite  without  producing  any  hardening  effect. 
The  re-heating  of  steel  may  be  divided  into  fom'  sharply- 
separated  ])eriods :  From  the  ordinary  temperature  up 
to  150"  C.  ;  150^—300'  C.  ;  300°— 450"  C.  ;  and  450°  C. 
to  the  recalescence  point.  Osmond  considers  it  likely 
that  during  the  first  period,  15° — 150°  f'..  the  hardening 
carbon  and  its  function,  the  electric  resistance,  fall  rapidly  ; 
the  hardness  is  but  little  changed  ;  the  residual  magnetisa- 
tion falls  a  little ;  the  density  increases  owing  to  the 
disappearance  of  strains.  Diu'ing  the  second  period. 
150°— 300°C..  the  density  diminishes  up  to  250°  C. 
owing  to  the  change  of  -/-iron  into  deformed  fl-  and 
a-iron,  and  increases  again  when  no  more  y-iron  is  present. 
The  hardness  also  depends  on  the  presence  of  the  y-iron, 
increasing  through  change  of  the  latter  to  .i-iron,  and 
diminishing  through  the  /i-iron  changing  into  a-iron. 
The  residual  magnetisation  varies  as  the  hardness,  through 
the  same  causes.  Tlie  electric  resistance  attains  nearly 
its  normal  vahic.  the  change  of  hardening  carbon  into 
carbide  being  nearly  complete.  If  no  y-iron  is  present, 
the  two  first  ]icriods  coalesce  into  one  period.  The 
third  period.  3o0° — 450°  C,  is  characterised  especially 
by  the  transformation  of  ^-u'on  into  deformed  a-iron, 
which,  in  turn,  changes,  but  less  rapidly,  into  crystalline 
a-irou.  The  hardness  decreases  rapidly,  the  density 
rises,  and  the  residual  magnetisation  increases  somewhat. 
During  the  last  ]ieriod,  450°  C.  to  the  recalescence  point, 
the  deformed  a-iron  changes  completely  into  crystalline 
a-iron.  and  the  individual  molecules  of  carbide  previously 
jiroduced  form  aggregates.  The  hardness  attains  its 
normal  value.  The  density  falls,  probably  owing  to  the 
agglomeration  of  the  carbide  molecules  having  more 
effect  than  the  crystallisation  of  the  a-iron.  The  residual 
magnetisation  diminishes  owing  to  both  causes.  The 
above  four  intervals  of  temperature  may  probably  serve 
to  characterise  the  respective  domains  of  martensite, 
troostite.  sorbite,  and  pearlite. — A.  G.  L. 

Malleable   caM    iron ;     Preparation  of   .     F.    Giolitti, 

F.    Carnevali.   and   G.    Gherardi.     Atti   E.    Accad.   dei 
Lincei.  Roma.   1908,  [5],   17,  II.,  6t)2— 667.   748—754. 
C'hem.  Zentr..  1909,  1,  695—696. 
Pieces    of    cast    iron    containing    2-9 — 3-6    per    cent,    of 
carbon.  0^1 — 0-2  of  silicon,  and  0-03 — 0-18  of  manganese 
were  cleaned,   surrounded   with   a   mi.^ture   of  oxides   of 
iron,  and  heated  at  abotit  1000°  C.     After  dift'erent  periods 
the  carbon  content  was  determined  at  different  depths, 
and     test-pieces     were    also     examined     microscopically.- 
It   was   found  that  the  carbon  content   mostly  cjianged 
gradually   according   to   the   depth  ;    only   in   the   neigh- 
bourhood of  0-9  per  cent^  of  carbon  was  the  curve  some-   ' 
what    steeper    than    with    lower    or    higher    jnoportious 
of    carbon.     In    the    authors'    opinion    there    is    always 
a  pearlite  zone  of  constant  composition  (compare  Wiist, 
this  J.,  1908,  450)  between  the  layers  of  hypo-  and  hyper- 
eutectic    iron    in    which    the    carbon    content    changes 
gradually  according  to  the  depth.     The  diffusion  of  the 
oxidising   gases   from   the   iron   oxides   into   the   interior 
of  the  cast  iron  is  a  much  more  potent  factor  in  decar- 
burisation  than  the  diffusion  of  carbon  from  the  interior 
outwards.     The  layei-  of  pure  ferrite  on  the  exterior  of 
the  metal  is  not  produced  from  the  iron  oxides  as  stated 
by   Wust,    but    by   the   complete   decarburisation   of  the 
outermost  layers   of  the  cast  iron  ;    pure   ferrite  is  also 
produced   in  "the  interior  of  the  metal  on  the-  bounding 
surfaces  of  cracks  and  fissures.     The  iron  reduced  from 
the  oxides  is  spongy.     The  formation  of  tbc  almost  com- 
pletely decarburised  outer  layer  shows  how  nuich  more 
rapidly  the  oxidising  gases  penetrate  inwards    than    the 
carbon  diffuses  outwards. — .A.  S. 

Iron ;    The  rusting  of G.  T.  Jloody.     Chem.  Soc. 

Proc,  1909,  25,  34. 
The  author  considers  that  in  the  experiments  described  by 
Tilden  (this  ,).,  1908.  941).  that  author  has  lost  sight  of  the 
well-know  n  fad  that  commercial  iron  and  steel  invariably 
contain  foreign  substances,  notably  sulphur  compounds, 
which  on  exiiosnre  to  air  and  water  at  once  furnish  free 

c  2 


246 


Cu.  X.— METALS  AND  METALLURGY. 


[liaieh  15,  190». 


11 -ids.  TIk-  rustini;  olisfivfd  in  Tildeu's  exi)eiiiiii'iits,  in 
w  hich  carbonic  acid  «'a>  excluded,  was  a  result  primarily  of 
interaction  between  acids  formed  by  oxidation  of  ^illlphur 
compounds  and  other  foreign  constituents  capabli-  of  fur- 
nishing acids  on  reaction  witli  water  and  oxygen,  and  iron, 
the  resulting  ferrous  salt  l«"ing  subsequently  oxidised  with 
production  of  rust.  Tildcn's  experiments  c(mclusively  sho« 
that  comnieriial  iron  after  trcalnicul  witli  chromic  acid  no 
lunger  rusts  iu  prescnc<>  of  water  and  oxygen,  but  the 
inactivity  i.s  wrongly  attributed  to  the  chromic  acid 
rendering  the  iron  "'  passive."  Tlie  true  explanation  of 
the  inhibitive  effect  of  chromic  acid  is  that  it  removes 
from  the  surface  of  the  iron  tho.se  constituents  which 
would  otherwise  ^u^)sel(uently  yield  aiids  on  exposure 
to  water  and  oxygen.  That  Tilden's  view  that  the  iron 
is  rendered  ]iassive  is  incorrect  is  shown  by  the  readiness 
with  which  the  iron  rusts  a«  soon  as  normal  air  containing 
carbonic  acid  or  any  other  acid  is  admitted.  TiUlen 
further  states  that  after  immersion  for  years  of  iron  in 
dilute  chromic  acid,  he  has  observed  "no  sign  of  rust 
or  of  dissolution  of  the  iron  either  by  change  of  colour 
or  the  formation  nf  ]irccii)itate  on  adding  excess  of 
ammonia."  In  this  connection  it  nuist  be  pointed  out 
that  ferric  hydroxide  is  readily  dissolved  by  chromic 
acid,  so  that  visible  change  could  not  be  ex)>ectcd.  .More- 
over, dilute  solutions  of  iron  in  chromic  acid  do  not  afford 
a  visible  jirecipitate  or  a  change  of  colour  on  addition  of 
excess  of  anunonia.  If.  however,  the  solution  is  filtercil 
after  addition  of  ammonia,  ferric  hydroxide  in  appreciable 
qnantity  remains  on  the  lilter-papcr.  and  the  dissolution 
o{  the  iron  is  thereby  made  evident. 


W.  Skinder.     Bull.    Acad- 
-102.     Chem.  Zentr..   I'.Klft. 


-8  mm.  first 
by  heating, 
used  bv  the 
3S2  of  tin. 


Theruiilt  process.      [Copper^. 

St.   Petersbourg.   1908.  97 

1.  629. 
The  reaction  expressed  by  the  equation,  3C'uO-f2Al  — 
SCu+AUOj,  is  accompanied  by  a  development  of  heat 
amounting  to  650  cals.  per  kilo,  of  the  mixture, — A.  S. 

Coppei    coinuije  alloys  ;    Chaiir/e  of  sinicliire  of hij 

Iheniiiil  find  inechnnical  treatnnnt.  F.  (liolitti  and  K. 
Pannain.  .\tti  R.  Aecad.  dei  Lincoi,  Roma,  1908  [."il. 
17,  II. ,  068—070,     Cheui,  Zentr.,  1909.  1.  696. 

The  authors  describe  the  method  of  treating  the  metal 
in  the  manufacture  of  bronze  coins  in  Rome.  The  plate> 
of  metal  are  reduced  in  thickness  from  7- 
to  1-5,  then  to  1,  and  finally  to  0"  mm. 
quenching,  and  repeated  rolling.  The  alloy 
a\ithors  contained  9.")S  per  cent,  of  copper, 
and  about  02  of  lead.  In  the  normal  condition  it  con- 
sisted of  patches  of  a  solid  solution  (a)  separated  by 
crystals  of  a  second  solid  solution  {ji).  The  repeated 
alternate  heating  and  rolling  of  the  alloy  caused  a  change 
of  structure,  until  finally  tlie  compression  exerted  in  the 
stani|>ing  operation  broke  the  crystals  (o  and  fi).  and  a 
finely-crystalline   granular  structure   resulted. — .\.  S. 

Magnilic  manganese  ollot/s.  X.  Mnngunese-aluminiiim- 
copper.  F,  Hcusler  and  I'".  Richarz.  Z.  anorg.  Chem.. 
1909,  61.  265—27!!. 
The  magnetic  proix-rties  of  mauganesecopper-ahiminium 
alloys  depend  upon  the  aluminium-content  ami  the 
condition  of  the  alloy.  .Manganese-aluminium-bronzes 
(see  this  J.,  IIMMJ,  318)  when  (|uenche<l  from  a  rtMl  heal 
in  cold  water  or  mercury  are  nonmagnetic.  If,  however. 
Ihey  are  "  aged  "  by  keeping  in  boiling  toluene  or  more 
rapidly  (in  a  few  lio\u's)  in  boiling  xylene,  the  magnetic 
properties  quickly  increase  to  a  maximum  value,  and  after 
this  treatment  tlie  alloys  show  piwtically  no  hysteresis. 
If  the  alloys  be  cooled  slowly  from  a  red  heat,  they  are 
magnetic,  and  the  magnetic  projierties  increase  to  about 
the  same  extent  on  '  ageing  "  as  in  the  case  of  the  quenched 
alloys,  but  the  slow  ly-coolcd  aiu!  "  aged  "  alloy.s  exhibit 
.itrong  hysteresis  deiK-nding  U|Kin  the  rate  of  tooling. 
The  alloys  are  thus  capable  i>f  existing  in  three  con- 
ditions :  (1).  the  labile  slightly  magnetic  :  (2),  the  strongly 
magnetic  with  practically  no  hysteresis  :  (3).  the  stnmgly 
magnetic  with  strong  h\-steresis.  Kxperiments  a-s  to 
the  influence  of  the  compo'^ition  of  the  alloys  on  the 
magnetic  pro|>erties  gave  results  from  which  and  from 
other  data  the  following  conclusions  are  drawn  : — Copper 


and  aluminium  form  a  compound,  AlCu, ;  manganese-' 
and  copper  form  a  series  of  mixed  crystals  containing  up-| 
to  about  30  per  cent,  of  manganese.  In  the  compound, 
AlCUj,  copper  can  be  replaced  by  manganese  to  give-l 
eomijouiuls,  (.AIMj)!.  in  which  M,  represents  an  isomoriihous 
mixture  of  copper  and  manganese,  and  it  is  to  such  com- 
pounds the  magnetic  ]uopertics  of  the  mauganese- 
aluminiiim-copper  allovs  are  attribntetl.  (See  also  this 
.1.,    1904.   985:     190,-.,  "850,    1237.)— A.  S. 

Magnetic  alloii ;  Heusler's ,     R.  Jack  and  .\.  I).  Ross. 

Proc.  Rov.Phil.  Soe..  (Jlasgow,  1907—1908.  39,  41—46. 

(See  this". I..   1904,  985:    1905.  850,  1237;    1900.  318, 

and  ])rece<ling  abstract.) 
The  authors  have  investigated  the  magnetic  proi>erties 
of  an  alloy  consisting  of  25  per  cent,  of  manganese.  12-5  of 
aluminium,  a  trace  of  lead,  and  the  remainder  of  copper. 
It  was  found  that  in  the  alloy  iu  the  normal  condition,  aa 
ca.st.  the  livsteresis  wa.s  snuill  and  the  saturation  well 
marked.  On  heating  the  alloy  at  gradually  increasing 
tem|>enitiiies.  the  magnetic  (piality  gradually  improved 
up  to  Hill  <'..  but  heating  at  temperatures  above  this 
caused  deterioration,  with  marked  increase  in  hysteresis. 
The  magnetic  quality  was  improve<l  most  by  immersing 
the  alloy  in  liipiid  air.  but  it  returned  to  its  former  con- 
dition when  the  alloy  was  again  brought  to  the  ordinary 
temperature.  Quenching  lesseiie«l  the  hysteresis,  hut 
with  increasing  temperatures,  up  to  610"  ('..  gradually 
destroyed  the  magnetic  quality.  There  was  a  welldelined 
minimum  at  6lll  C  and  by  quenching  from  higher 
temperatures,  the  magnetic  quality  was  to  a  considerable 
extent  restore<l.  The  condition  at  the  normal  temperature 
ap()eared  to  he  the  stable  one, — .\.  S. 

Melallic    nickel  :     .Ihsorption   oj    hydrogen    bij .      .\. 

Sieverts  and  J.  Hagenacker.  Ber„  1909,  42,  338—347. 
The  results  of  :\lay<'r  and  Altmayer  (this  .1.,  1908.  1 1  Hi) 
differ  so  greatly  from  those  obtained  by  Sieverts  and 
Beckmaim  in  1907.  that  the  authors  have  repeated  and 
extended  Sieverts  and  Beckmann's  observations,  ii-im.; 
the  same  small  quantity  of  nickel  as  Mayer  and  .-VltniMy  i. 
and  using  both  the  nickel  used  in  1907,  and  also  sume 
prepared  by  themselves  by  reducing  the  oxide  at  as  low 
a  temperature  as  possible.  They  still  find  that  at  tlie 
atmosplieiic  ]ircsstire  I  volume  of  nickel  absorbs  h-in 
015  volume  of  hydrogen  at  212  C.  to  tl-9  volume  ^it 
923°  C.  .\t  923  ,  ami  also  at  822°.  the  volumes  of  uus 
absorbed  at  different  pressures  are  proportional  not  to 
the  pressures,  hut  to  their  square  roots,  so  that  the 
hydrogen  would  a])pear  to  exist  in  the  metal  in  the  half- 
molecular,  oi   atomic  condition, — .1.  T,  1). 


chrnmilile]  ;     .1  wee "'  Serfia. 

.Monatsh.  Chem..  1<M»9.  30.  39—46. 


Chromium   mineral 

M.  Z.  .Tovitsehitsch. 
The  new  mineral  is  a  fii«>  grained  glistening  sand,  eiun- 
posed  of  dark  ami  light  particles,  found  in  the  streamt 
on  the  sides  of  Jit.  Zdjin  in  Servia.  The  dull  dark 
])articles  comprise  about  2  |)er  cent,  of  the  whole:  tliey 
are  magnetic  and  ea.sily  separated  by  means  of  a  magnet. 
The  glisteuiui;  crystiils  are  very  hard  :  they  are  not 
dissolved  by  mineral  acids  aiul  are  difficult  to  convert 
into  chroinates  by  the  usual  fusion  method.  They  «i» 
fused  with  a  mixture  of  1  part  each  of  sodium  and  potas. 
sium  carbonate,  and  1 .1  parts  of  lime.  They  have  the 
composition,  FeCrO.i,  and  rcpresi-nt  a  chromic  oxide 
in  which  one  atom  of  chromium  is  rc|>laci-d  by  iron- 
traces  of  aluminium  and  magnesium  are  regarded  M 
iminiritie-.  'Hie  new  mineral,  which  is  thus  different 
from  ordinary  "  chromite  "  (FeO.CroOj),  is  named  clinini- 
li'e.  Tlie  dull  magnetic  crystals  may  be  classified  into 
fractions  of  different  inagnetii'  power  :  they  coiilain  43 
to  45  ]H'r  cent,  of  iron  and  21-5  to  2o  per  cent,  of  chronuum, 
and  are  regarded  as  a  double  coiui)Oiuid.  2Fe.,0,i.Cr«().|. 

— E.  F.  .\. 

Calcium    sulphali  :     llchavionr   of al   rlevaUd   lein- 

peraliiref    u-ilh    some   fluxta.     FF.    <).    Hofman   and   W. 

Mostowitseh.     Bull.    .\mer.    Inst.    .Mining   Eng..    1909. 

Jan..  25— 7(.. 

The  authors  have  investigated  the  causes  of  the  belmviour 

of  gypsutn  when  used  in  the  blast-roasting  of  lead  sulphide 
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ores  aud  iu  other  metallmgica!  operations.  Anhydrous 
calcium  sulphate  commenced  to  decompose  at  about 
1200"  C,  oxygen  and  sulphur  dioxide  being  evolved. 
The  material  fused  at  about  1360'  C,  but  was  not 
entirely  decomposed  even  when  heated  to  1400^  C.  Pure 
silica  was  mixed  with  calcium  sulphate  in  the  proportions 
to  form  mono-,  di-,  and  tri-silicates,  aud  heated.  In 
each  case  sulphur  dioxide  was  given  oS  at  about  liXtO'  ('.. 
and  decomposition  was  complete  at  about  1300'  C,  the 
whole  of  the  lime  and  silica  combining  to  form  silicates. 
Pure  ferric  oxide  sinters  at  1500^  C,  but  remains  chemically 
unchanged.  The  addition  of  25  per  cent,  of  magnesia 
does  not  affect  this  result.  A  mixture  of  molecular 
proportions  of  calcium  sulphate  and  ferric  oxide  fuses  at 
1250'  C.  with  partial  decomposition,  oxygen  and  sulphur 
dioxide  being  evolved,  and  on  continuing  the  heating 
at  the  same  temperature  for  15  minutes,  complete  decom- 
position ensues,  calcium  ferrite,  CaO.FeoOa,  being  formed. 
Tests  were  also  made  with  calcium  sulphate  and  pure 
lead  oxide  ;  the  calcium  sulphate  remained  imaffected, 
but  the  lead  oxide  was  rapidly  volatilised,  about  50  per 
cent,  having  been  lost  when  a  temperature  of  1200°  (-'. 
was  attained.  These  tests  show  that  gypsum  added 
to  a  raw  lead  sulphide  ore  is  decomposed,  mainly  by 
•silica  and  ferric  oxide,  with  evolution  of  sulphur  dioxide, 
and  has  no  decomposing  effect  on  the  galena,  which  is 
oxidised  only  by  the  air  blast.  In  the  case  of  ordinary 
roasting,  the  temperature  is  not  raised  suiBciently  to 
•  decompose  the  gypsum,  which  therefore  remains  and 
increases  the  percentage  of  sulphur  in  the  roasted  charge. 
When  roasting  calcareous  blende,  the  calcium  carbonate 
is  converted  into  sulphate,  which  is  decomposed  at  about 
1200'  C.  owing  to  the  presence  of  silica  and  iron  oxide. 
In  consequence  of  the  resistance  of  magnesia  to  com- 
bination with  fenic  oxide,  a  highly  magnesian  dolomite 
■forms  a  more  refractory  lining  to  converters  when  the 
•slag  is  very  basic. — F.  B. 

Limit  of  dnsiicity  ;    Determination  of bi/  a  thcrnio- 

rlcctric  method.  A.  Diimik.  .J.  Euss.  Phvs.-Ciiem.  (ies. 
1909,  40.  Phvsik.  Teil.,  335—339.  Cheni.  Zentr.,  1909, 
1.  121. 
The  mechanical  extension  of  a  metal  bar  is  accompanied 
Iv  a  development  of  heat,  the  amotmt  of  which  is  pro- 
portional to  the  tensile  force  exerted.  So  soon  as  the 
limit  of  elasticity  is  exceeded,  however,  there  is  a  sudden 
"rise  of  temperature,  so  that  by  aid  of  a  sensitive  thernio- 
■couple,  this  point  can  be  easily  determined. — A.  S. 

Pulverised  fuel.     Meade.     .See  U. 

Determination  of  lead.     Medell.     See   XXIII. 

Patents. 

Iron   ore  ;     Process    of   treating    .     C.    B.    Morgan, 

Oakland.   Cal.     U.S.    Pat.    910,707,   Jan.   -26,    1909. 

Ikox  ore  mixed  with  a  flux  is  heated  in  a  furnace  until 
I  gnolten,  and  sufficient  carbonaceous  matter  in  the  liquid 
I.State  is  then  added  to  reduce  the  iron. — A.  G.  L. 

fon  and  steel ;   Process  of  manufacturing  .     C.  Ellis, 

IWTiite  Plains,  X.Y.  U.S.  Pat.  911,870,  Feb.  9,  1909. 
BE  iron  oxides  to  be  reduced  are  passed  through  a 
verberatory  furnace  on  an  endless  band  beneath  a 
bminous  flame,  produced  by  a  blast  of  air  and  powdered 
Wal,  which  plays  along  the  roof  of  the  furnace.  The 
'  oxides  are  shielded  from  direct  contact  with  the  luminous 
flame  by  a  current  of  reducing  gas,  for  example  producer 
S^as,  which  travels  in  the  opposite  direction  to  the  oxides 
md  to  the  lunimous  flame,  and  gi^adually  becomes  a  flame 
!iierging  with   the  latter. — A.  T.  L. 

Precious  metals  ;  Ammonia-cyanide  'process  of  treating  ores 

containing   .     D.    Mosher,    Assignor   to   Ammonia 

CVanide  Eng.  Co.,  San  Francisco,  Cal.  U.S.  Pat.  911,254, 
Feb.  2,  1909. 
I  )res  and  tailings  containing  gold  and  silver  are  extracted 
■vith  a  solution  of  ammonia  and  an  alkaline. earth  cyanide. 
If  the  ores  or  tailings  contain  copper,  nickel,  zinc,  or  cobalt 
IS  well  as  gold  and  silver,  all  the  metals  are  extracted 
ogether  by  this  process. — .\.  T.  L. 


Crucible  furnace.     E.  H.  Schwartz,  Assignor  to  Kroeschell 
Bros.  Co.,  Chicago,  III.     U.S.  Pat.  911,271,  Feb.  2,  1909. 

The  furnace  is  provided  ivith  a  concave  crucible  seat 
surrounded  by  a  gutter  ha-ving  an  outlet  for  the  discharge 
of  slag.  The  heating  gases  are  admitted  tangentially 
into  the  base  of  the  furnace  chamber,  so  as  to  circulate 
around  the  crucible,  and  air  is  admitted  into  the  path  of 
the  heating  gases  through  ducts  passing  diagonally  through 
the  walls  into  the  gutter  at  two  opposite  points.— .\.  T.  L. 

Lead  and  zinc  ;    Process  of  treating  complex  sttlphide  ores 

of  .     E.  Vuigner.     First  Addition,  dated  Xov.  11, 

1907,  to  Fi.  Pat.  381. 038,  Oct.  26,  1906  (this  .J.,  190S, 
129). 

Complex  zinc  ores  are  roasted,  mixed  \rith  sufficient 
carbon  to  reduce  the  sulphates  formed,  and  ivith  a  flu.x, 
e.g.,  fluorspar,  and  charged  into  a  bath  of  molten  iron. 
The  zinc  produced  by  the  action  of  the  carbon  and  of  the 
iron  (in  presence  of  the  silica  of  the  ore)  reduces  the  other 
metals,  e.g..  gold,  silver,  copper,  lead,  and  antimony, 
present  in  the  com]>lex  ores. — A.  6.  L. 

Zinc  ;    Process  of  extracting from   zinc  stdpliide  ores, 

especiatty  from  t/io.'<e  containing  copper.  E.  Vuigner. 
First  Addition,  dated  Nov.  12.  1907,  to  Fr.  Pat.  381,039, 
Oct,  26,  1906  (this  J.,  1908,  129). 

The  zinc  ore  is  directly  charged  into  a  converter  con- 
taining a  fused  sulphide,  e.g..  of  copper  or  iron.  The 
process  consists  in  removing  the  sul])hur  by  blo\ving  in 
air,  and  reducing  and  volatilising  the  zinc  by  means  of 
carbon. — .\.  O.  L. 

Converter  until  readily  removable  body  and  lateral  intro- 
duction of  air.  A.  Zenzes.  Fr.  Pat.  394,263,  Sept.  14, 
1908. 

Air  is  sup))lied  from  a  hollow  wind-box  to  a  number  of 
horizontal  tuyeres  which  traverse  the  liiiing  of  the  con- 
verter. The  wind-box  is  not  fastened  to  the  converter, 
but  is  kept  in  place  by  a  flange  on  the  latter.  Before 
removing  the  converter  for  repairs,  the  wind-box  with  its 
attached  tuveres  is  pulled  awav  from  the  converter. 

—A.  G.  L. 

Ahimln/i  :      Reduction   of   .     O.    Serpek.     Ger.    Pat. 

206,588,  Feb.  15,  1908. 

The  reduction  of  ahimina  by  means  of  carbon  can  be 
effected  only  mth  difficulty  and  by  the  use  of  a  very 
large  expenditure  of  heat.  Moreover  the  yield  Is  low, 
because  at  the  Itigh  temperature  employed,  alumina 
and  aluminium  are  lost  by  volatilisation,  and  the  carbon 
monoxide  produced  reacts  with  the  aluminium  with 
re-formation  of  alumina.  In  order  to  avoid  these  diffi- 
culties, according  to  the  ])resent  patent,  compoimds  of 
barium  or  of  strontium,  or  both,  are  added  to  the  charge. 
For  example,  a  mixture  of  40  parts  of  alumhia,  4  parts 
of  baryta,  and  14  parts  of  carbon  is  heated  in  an  electric 
arc  fiu-nace.  Tlie  reaction  product  fontains  60 — 70 
per  cent,  of  aluminium,  of  which  onclialf  Is  present  as 
metal,  and  the  remainder  as  aluminium  carbide.  The 
consumption  of  energy  amounts  to  about  5  kilowatt- 
homs  per  kilo,  of  aluminium  (as  metal  and  carbide) 
in  the  reaction  product. — A.  S. 

Cyanide  process  for  extracting  precious  metals  from  their 
cre-'i  and  apparatus  for  carrying  out  such  process. 
H.  Birkbeck,  London,  From  Just  Mining  and  E.xtrac- 
tion  Co.,  Syracuse,  U.S.A.  Eng.  Pat.  1.582,  .Ian.  23, 
1908. 

See  U.S.  Pats.  880,821  and  887,268  of  1908;  this  J., 
1908,  340  and  618.— A.  G.  L. 

Reduction  of  metallic  compounds  and  furnaces  therefor. 
The  British  Thomson-Houston  Co.,  Ltd.,  London. 
From  General  Electric  Co.,  Schenectady,  X.Y.,  U.S..\. 
Eng.  Pat.  4&44,  Feb.  29,  1008. 

See  U.S.  Pat.  903.922  of  1908  ;  this  J.,  1909,  145.— T.  F.  B. 
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Iron  :    S/netling  on.'  oi .     E.  D.  Kendall.  Elizabeth. 

\.J..  Assignor  to  E.  \.  Dickcrson.  Stovnll.  XX'..  and 
A.  R.  Ledoux.  A.  T.  Schariis,  and  A.  HtcksluT.  Xew 
York.     U.S.   Pat.,  Re-issue   12,918.   Feb.  d.   1«)9. 

See  U.S.  Pat.  894.796  of  1908  :  this  J.,  1908,  904.— A.  T.  L. 

MelaUic  siirfaces  ;    Procesn  of  inlaying,  ornamenting,  and 

case-hardeninq    .     S.     0.     Cow])cr-Coles.     I.nndon. 

U.S.  Pat.  911,116.  Feb.  2.  1900. 

See  Eng.  Pat.  12,452  of  1906  :  this  J.,  1907.  705.— T.  F.  B. 

Alloys  ;    JIanitfactiiring .     H.  Kuzel.  Baden.  Austria. 

U.S.  Pat.  912.240,  Feb.  9,  1909. 
See  Fr.  Pat.  385.699  of  1907  ;  this  J.,  1908.  690.— T.  F.  B. 

Agilalion  and  separation  oj  mixtures.     Fr.  Pat.  394,133. 
See  I. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(^.)— ELEC'TRUCUEMISTKV. 

Boralts  :    Some  dectrolylicaUy  prepared .     -M.  ti-  Levi 

and  S.  Castellani.  Atti  R.  Accad.  dei  Lineei.  Roina. 
1908.  [5].  17.  IT.,  Oi:!— 017.  Cliem.  Zentr.,  1909.  1. 
5(14. 
Ln  tho  authors'  exiierinienit  the  cathode  and  anode 
compartments  were  separated  by  a  dia))hragm.  and 
contained  respectively  a  solution  of  boric  acid  and  a 
solution  of  a  salt  of  the  metal  of  which  it  was  desired 
to  obtain  the  borate.  With  a  10  per  cent,  solution  of 
an  alkaline-earth  chloride  and  a  saturated  solution  of 
boric  acid,  using  a  current  strength  of  0-5 — 1  ampere, 
there  were  obtained  in  the  first  hour  precipitates  of 
fairly  constant  composition.  t;a(Ba,Sr)(».B20:j.4HoO.  at 
the  ca»hode.  Subsenuently.  or  on  addition  of  alcohol. 
]irecipitates  richer  in  boric  acid  but  of  less  constant 
comjiosition  were  obtained  :  in  the  case  of  calcium, 
however,  the  composition  (CaO.iBoOj)  was  fairly  constant. 
With  magnesium  salts,  the  borate  precipitated  in  the 
first  stage  of  the  process  was  strongly  contaminated  by 
oxide :  after  the  electrolysis,  a  salt  of  approximately 
the  composition.  3Mg0.4B20T  was  precipitated  from 
the  solution  by  alcohol.  Attempts  to  prepare  borates  of 
heavy  metals  electrolytically  proved  unsuccessful. — A.  S, 

Electrical  migration  of  invertase.     Michaelis,     Sev  XMI. 

Patents. 

Cells:    Electrolytic .     A.  E.  Gibbs.  Uvandotic.  .Mich. 

U.S.A.  Eng.  Pat.  28.147,  Dec.  17,  1907. 
In  electrolytic  cells  of  the  kind  described  in  Eng.  Pat. 
27,830  of  1907  (this  J.,  1908.  80).  the  closed  anode  chamber 
is  provided  with  a  float  for  showing  the  level  of  the  liquid. 
A  vertical  transparent  tube,  open  at  its  lower  end  and 
closed  at  the  top,  passes  through  the  cover  of  the  cell, 
so  that  it  extends  jiartly  within  and  partly  outside  the 
cell,  and  the  stem  of  the  float  projects  into  this  tube. 

— B.  X. 

Furnaces  :   Electric .     The  British  Thomson-Houston 

Co..    Ltd.,    London.     From   the   General    Electric    Co., 
Schenectady,  N.Y.     Eng.  Pat.  1470,  Jan.  21.  1908. 

The  object  of  the  invention  is  to  provide  an  electric 
tube  furnace  capable  of  use  at  temperatures  as  high 
as  that  at  which  carbon  begins  to  be  vaporised,  without 
any  danger  of  the  material  under  treatment  being  con- 
taminated with  carbon.  .\  resistance  tube  of  refractory 
nietsl,  such  as  tungsten,  or  a  mixture  of  tungsten  and 
thoria.  is  used  as  the  heater,  vrith  a  refractory  non- 
carbonaceous  packing,  such  a-s  calcium  oxide,  alumina, 
thoria.  etc..  surrounding  the  tube.  Outside  the  hot  zone, 
the  packing  material  may  be  surrounded  by  carbonaceous 
material,  such  as  coke.  Hydrogen,  or  some  other  inert 
gas,  is  pa,sscd  through  the  ])acking  to  prevent  deterioration 
of  the  exterior  of  the  heater. — B.  N. 


Furnaces  ;     [Electric]  .     51.   Ruthenburg,  Lockport, 

\.Y.,   U.S.A.     Eng.   Pat.    12,408.  June  9.   1908. 

The  furnace  cojuprises  a  stationary  upi>er  easing,  and  a 
removable  hearth  forming  a  tloor  to  the  casing.  The 
hearth  may  be  raised  or  lowered  bv  hydraulic  means, 
and  may  be  retainixl  in  position,  after  raising,  by  the 
employment  of  wedges.  The  hearth  i.-  provided  with 
wheels,  so  that,  when  lowered,  these  engage  with  a  suitabis 
track  for  moving  the'  hearth  into  a  position  for  discharging 
its  contents  into  a  conv<'Vor,  The  electrodes  are  sup- 
ported in  the  chamber,  which  is  open  to  the  atmosphere, 
ov  means  independent  of  both  the  furnace  ca-uig  and  the 
hearth,— B.  X', 

Electrodes  of  elect ric  fu niacins  ;    Connections  for  the  . 

C,  A.  Keller.  Paris.  Eng.  Pat.  12.634.  June  12.  1908. 
The  head  of  the  electrode  is  provided  with  an  undercut 
recess,  into  which  is  inserted  the  dovetail  end  of  a  con- 
ductor, the  lattei  consisting  of  a  hollow  copper  core 
surrounded  by  a  hollow  cast  iron  or  steel  sheath.  The 
sheath  is  provided  with  recesses  or  grooves,  and  molten 
metal,  preferably  copper,  is  poured  in  so  as  to  fill  these 
and  the  s|ace  between  the  electrode  and  the  conductor, 
the  metal  making  direct  electrical  connection  bctwet-n 
the  electrode  and  the  internal  copper  core.  Water  i- 
circulated  tlu'ough  the  hollow  copper  core,  for  the  purjioso 
of  cooling. — B.  N. 

Furnace  ;       Electric .     J.    H,    Reid.    Xewarlj,    X.J,         ^ 

U.S.  Pats.  910.581  and  910,582.  Jan.  26,  1909. 

(1).  The  electrodes,  for  producing  the  arc,  are  provided'  I 
with  automatic  constant  current  resulators,  and  with  I 
neutral  conveying  resistance  elements  having  contracting 
ends  extending  between  the  ends  of  the  electrodes.  The 
resistance  elements  and  the  electrodes  constitute  a  crucible 
for  supporting  the  charge,  and  the  former  at  the  same 
time  afford  resistance  to  the  passage  of  the  current. 
(2).  A  polyphase  current  is  em]>loyed.  and  the  furnace  ia 
provided  with  several  converging  eliftrodes.  having 
different  phases  of  the  current  flowing  through  each. 
A  vertical  electrode,  adapted  to  extend  into  the  top  of 
the  charge,  is  connected  to  the  neutral  point  of  the  poly- 
phase system,  and  each  of  the  electrodes  is  provided  with 
an  automatic  constant  current  regulator. — B.  X. 

Chemical  compounds  {sodium  oxides) ;     Process  of  manii- 

farJuring    [electrolytically].     C.    F.    Carrier,    jon., 

Elnura.  N.Y.     U.S.  Pat.  910,498,  Jan.  26,  1909. 

CoMPorNDS  of  the  alkali  and  alkaline-earth  metals, 
such  as  sodium  oxides,  arc  obtained  by  continuously 
producing  an  alloy  of  sodium  by  the  electrolysis  of  a 
fused  bath  containing  metallic  sodium,  with  a  fluid 
cathode  comprising  a  metal  which  is  electronegative 
to  sodium.  The  alloy  thus  formed  is  used  as  a  fused 
soluble  anode,  the  electrolyte  consisting  of  approximately 
two  j)arts  of  melted  sodium  nitrate  and  three  parts  of 
caustic  soda,  which  react  with  the  sodium  of  the  alloy 
to  form  the  desired  oxide. — B.  X. 

Electrolytic  apparatus.  P.  Borgnet.  Second  AdditioOt 
dated  Sept.  14.  1908.  to  Fr.  Pat.  377,249,  April  29,  1907 
(this  J..  1907,  1054  :    1908,  757). 

The  transverse  displacement  of  the  floating  cathode  it 
pri^vented  by  guiding  each  extremity  between  two  vertic»l 
rods,  and  the  descent  of  the  cathode  below  a  certain  point 
is  avoiiled  by  means  of  a  horizontal  rod  placed  between 
the  vertical  rods. — B.  X. 

[Electric]  Pile,  teilh  zinc  and  lead,  and  three  neutral  liquids 
A.  Sarrette.     Fr.  Pat.  394,123,  Nov.   18,   19t»7. 

Xeoative  electrodes  of  zinc  and  ))ositivp  electrodes  of 
copper  or  lead  are  jilaced  in  se])ar8to  porous  vcsseU, 
arranged  alternately  in  an  outer  bath.  The  negative 
electrode  is  immersed  in  a  solution  of  zinc  sulphate  (20°  to 
25°  B.l.  the  positive  electrode  in  a  solution  of  eop]<er 
sulphate  (24"  to  35"  1!.),  and  the  porous  vessels  in  » 
solution  of  sodium  sulphate  (20°  to  3o"  B.).  Tlic  porous 
vessels  are  constructed  of  an  impernu'able  wood  frame, 
with  horizontal  or  vertical  bars  of  wood  or  t«nnc  for 
supporting  the  envelope,  the  frame  being  covered  with 
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parchment  paper  fastened  to  the  wood,  and  enclosed  in 
muslin.  The  positive  electrode  is  made  in  the  form  of 
a  perforated  copper  or  lead  vessel,  divided  by  a  perforated 
inclined  wood  partition  into  two  conipartments,  one  of 
which  'contains  crystals  of  copper  sulphate.  This  vessel 
is  placed  in  the  porous  vessel  containing  the  solution  of 
copper  sulphate,  the  large  surface  of  the  electrode  diminish- 
ing considerably  the  internal  resistance.  The  zinc  sulphate 
and  sodium  sulphate  solutions  are  introduced  through 
funnels  attached  to  tubes,  the  latter  reaching  to  within  a 
few  centimetres  of  the  bases  of  the  respective  vessels. 

— B.  N. 

Ozone  ;     Apparatus  /or  the  production  of by  means 

of  electric  discharges.  J.  Ste\-nis.  Fr.  Pat.  394,124, 
Nov.  18.  1907. 

A  i.iQuiii,  [jroduced  by  compression  of  a  gas,  is  circulatetl 
through  hollow  electrodes,  and  the  heat  produced  by  the 
'discharges  is  thus  employed  for  the  evaporation  of  the 
liquid.  Tlie  resulting  gas  is  again  compressed  in  order 
to  convert  it  into  the  liquid  condition  for  further  use. 

—B.N. 

Carbides  ;    Process  for  the  preparation  of by  induction 

heating.  G.  Erlwein  and  V.  Engelhardt.  Ger.  Pat. 
206,175,  July  9,  1907. 

The  patent  relates  to  the  a])plication  of  the  electric 
induction  furnace  to  the  manufacture  of  calcium  carbide. 
The  charge  itself  forms  the  secondary,  and  the  initial 
heating  is  effected  by  embedding  closed  rings  of  carbon 
in  the  charge,  or  by  placing  closed  rings  of  molten  or 
solid  calcium  carbide  on  the  bottom  of  the  fusion-trough 
of  the  furnace. — A.  S. 

Electric    accumalators  ;       Process    of    agylutinising    active 

material    fur .     Q.    Marino    and    E.    W.    Barton - 

Wright,   London.     U.S.   Pat.   911,141,   Feb.  2,    1909. 

See  Fr.  Pat.  384,295  of  1907  ;  this  J.,  1908,  453.— T.  F.  B. 

Oxidising  agents  ;   Process  for  obtaining by  electrolysis. 

without  the  employment  of  a  diaphragm.  Siemens  und 
Halske  A.-G.     Fr.  Pat.  394,295.  Sept.  15,  1908. 

See  Ger.  Pat.  205,087  ;  this  J.,  1909,  96.— B.  N. 

Bleaching,  etc.  Addition  to  Fr.  Pat.  387,104.  -See  V. 
Water    purification.     U.S.    Pat.    910,495.     See    XVIIIB. 

( B. )— ELECTRO-METALLURGY. 

P.A.TENTS. 

Titanium  alloy.-'  ;   Process  of  making .     F.  M.  Becket, 

Niagara  Falls,  N.Y.,  Assignor  to  Electro  Metallurgical 
Co.,  New  York.     U.S.  Pat.  910,894,  Jan.  26.  1909. 

<  'n.VROES  containing  titanium  oxide  and  silica  are  con- 
tinuously  reduced  by  means  of  carbon  in  an  electric 
fiunaoe.  so  much  silica  being  present  that  the  product 
obtained  shall  contain  not  more  than  10  per  cent,  of 
carbon. — A.  G.  L. 

Copper  :    Extraction  of clectrolylically  from  solutions 

containing  the  metal  in  the  form  of  sulphate,  chloride, 
or  other  salt.  J.  B.  M.  E.  Vuigner.  Fr.  Pat.  393,968, 
Nov.  12,  1907. 

<.)SE  or  more  cathodes  of  copper  and  one  or  more  anodes 
of  iron  are  connected  by  an  external  conductor,  and 
immersed  in  a  solution  of  the  copper  salt.  An  external 
uixiliary  electric  euixent  niav  be  employed  in  addition. 

— B.  N. 

Scouring  and  cleaning  of  small  [metall   objects  ;    Process 

for  the  electrnlytic .     A.  Levy.     Fr.  Pat.  394.120, 

Nov.  13,  1907. 

In'  the  removal  of  grease  (scouring)  and  of  oxide  (cleaning) 
lorn  metal  objects  by  means  of  hytlrogcn  liberated  in  an 
lectrolytic  bath,  there  is  difficulty  in  effecting  electrical 
ontact  with  a  large  number  of  small  articles.     According 

0  the  present  patent,  the  objects  are  placed  in  bulk  in 

1  basket  or  cage,   or   other   appropriate  receptacle,   and 


immersed  in  a  suitable  electrolytic  bath.  The  basket 
is  constructed  of  a  metal,  such  as  tin,  zinc,  or  aluminium, 
preferably  aluminium  for  scouring  and  zinc  for  cleaning, 
which  is  attacked  by  the  electrolyte^  and  thus  causes 
liberation   of  hvdrogen. — B.  N. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Oils  and  oil  seeds  ;  Some  African  — • — .     Bull.  Imp.  Inst. 
1908.  6,  353—380. 

The  results  of  the  examination  of  specimens  of  the  followintr 
African  oils  are  given  : — (I).  Non-drying  oils  :  groimd-nut'', 
"  ikpan  "  seed,  "  inoy  "  kernel,  "  ben  "  seed,  carapa  seed, 
Calodendron  capense.  Balanites  cegyptiaea,  and  "  zawa  " 
("  niam  ")  oils.  (2).  Drying  oil :  Ricinodendron  Hcudelotii 
(R.  Africanum)  ("  Nsa-saiia ")  seed  oil.  (3).  Solid  or 
semi-solid  fats  :  "  shea  "  butter,  fat  from  seeds  of  Mimnsops 
sp.,  fat  of  "  dika  "  nuts,  Pentadesma  butyracea  fat,  fat  of 
"  raafoureira  "  nuts,  fat  of  Pycnanthus  seeds.  Several 
of  these  oils  and  fats  have  been  examined  i>reviously 
(see  this  J..  1903,  751;  1904,  23.3,  793;  1906,  1159; 
1907,  623,  976;  1908,  511,  758,  819.  1161  ;  also  Lewko- 
witsch,  this  J.,  1904,  25  :  1906,  ,30  :  1907,  1205  ;  1908, 
578;     1909,   150). 

Groimd-nut  oil  from  Northern  Nigeria  had  the  usual 
characters,  but  owing  to  its  slight  peculiar  odour  and  taste 
would  be  suitable  only  for  soap-making. 

Samples  of  the  oil  from  Balanites  cegyptiaea  seeds  were 
received  from  (1),  Northern  Nigeria  ("  betu  "  oil)  and 
(2),  the  Sudan  ("  heglig  "  seeds).  The  kernels  from  the 
former  source  vielded  58-7  and  those  from  the  latter, 
41  per  cent,  of  oil.  The  oils  had  the  following  characters  : 
sp.  gr.  at  15°  C.  0-919.  0-9187:  acid  value,  5-0.  1-4; 
saponification  value,  196-7,  194-2:  iodine  value,  92-5, 
98-2:  Hehner  value,  95-2,  98-6;  Reichert-Meissl  value, 
(2),  trace  ;  unsaponifiable  matter,  (1),  about  0-6  per  cent  ; 
titer  test,  about  34-6°  C,  34°  C.  The  oil  consists  of  about 
33  per  cent,  of  olein,  33  of  linolin,  and  34  of  stearin  and 
palmitin. 

Specimens  of  shea  nuts  were  obtained  from  Northern 
and  Southern  Nigeria,  the  Gold  Coast,  and  the  Sudan. 
The  yield  of  fat  from  the  kernels  ranged  from  41-4  to  54-5 
per  cent.  The  fat  ("  shea  butter  ")  had  the  following 
characters: — Sn.  gr.  at  99°  —  I00°/15°— 15-5°  C'.. 
0-8594-0-8691";  acid  value.  7-6—33-9;'  saponif.  value. 
179—184-6;  iodine  value.  54 — 62-9;  Hehner  value. 
91-2 — 96-5;  Reichert-Meissl  value.  1-4 — 2-6;  unsaponi- 
fiable matter,  1-7—7-0  per  cent.  ;  titer  test,  51-8°— 53-2°  C. 
Shea  butter  is  used  in  the  manufacture  of  candles  and. 
to  some  extent,  for  soap- making  ;  it  is  also  said  to  be  used 
for  the  manufacture  of  butter  substitutes.  For  the  candle 
and  soap  industries,  it  is  worth  about  £24  Ss.  to  £24  10s. 
per  ton. 

The  kernels  from  the  nuts  of  a  species  of  Mimusops^ 
probably  M.  djave,  from  Southern  Nigeria,  yielded  60-2  per 
cent,  of  a  fat  closely  resembling  shea  butter  in  character. 

Pentadesma  butyracea  fat  from  Sierra  Leone  had 
the  sp.  gr.  at  100°/15-5°C.,  0-8.59:  acid  value,  3-6; 
saponif.  value,  190-1  :  iodine  value,  41-8:  Hehner  v.alue, 
95-0  ;  Reichert-.Meissl  value,  nil :  unsaponifiable  matter. 
1-7  per  cent.  ;  titer  test,  50-7°  C.  The  fat  would  perhaps  be 
useful  as  an  edible  fat  and  for  the  manufacture  oi  candles. 

Specimens  of  fruit,  seeds,  and  "  niacc  "  from  Pycnanthus 
sp.  from  Northern  Nigeria  and  Ugamia  were  examined. 
(1).  The  seeds  obtained  from  Nigeria  resembled  nutmegs, 
but  contained  no  volatile  oil :  the  k<-rnels  yielded  54 
per  cent,  of  an  orange-coloured  bitter  fat.  (2).  The  kernels 
from  Uganda  yielded  60-2  ])er  cent,  of  a  dark-brown, 
slightly  bitter  fat.  These  fats  had  the  following  char- 
acters :—Sp.  gr.  at09°— 100°/ 1.5°  C,  0-886, 0-887  :  (1).  m.pt., 
48-5°;  saponif.  v.-iluc. -J3.5- 245,  2.55  ;  .acid  value,  21. ';'6-5  ; 
Hehner  value.  90-8,  90-9  ;  iodine  value,  48-9,  65-4  ;  titer 
test,  45-8°,  37°  C.  The  fat  might  be  u.sed  for  soap-making 
and  for  the  manufacfuro  of  candles,  but  would  need 
decolorising.  The  "  mace  "'  from  Uganda  yielded  57-04 
per  cent,  of  oil,  which  however  was  dark-coloured,  and 
could  not  be  decolorised  without  heavy  losses. — ."V.  ?. 
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Maumene  ndue  of  oih  mid  faU  :  Determination  of  the . 

M.  Tortelli.     Clicni.Ztit.,  1909.  38,  125—126,  134—136, 
171—172,   184—185. 

It  was  found  V  Mitohell  (this  J.,  1901,  931)  that  the 
llaumene  values  obtained  by  dissol^-ine  the  fat  in  carbon 
titrachloride  in  a  vncuum-jackote*!  tuYw  and  adding  the 
Miiphuric  acid  to  the  solution,  were  in  moFt  cases  )i:o- 
]iortional  to  the  iodine  ralue.s.  The  author  here  shows  by 
a  longseries  of  parallel  results  that  this  relationship  between 
the  two  values  may  also  be  observed  when  an  oil  is  treated 
in  a  vacuum-jacketed  tube  with  the  sulphuric  acid  directly 
(.see  this  J.,  1904.  6(i8).  In  the  case  of  solid  fats  the  sub- 
stance is  melted  before  the  addition  of  the  acid  and  the 
specific  heat  of  the  reacting  bodies  taken  into  considera- 
tion. The  ratio  between  the  Mauineni  figure  and  the 
iodine  value  decreases  with  the  iodine  value.  Thus,  in 
the  case  of  four  samples  of  butter  the  ratio  varied  from 
1-03  to  1-06,  whilst  with  four  samples  of  margarine  it 
ranged  from  1-33  to  1-49,  and  with  four  samples  of  cocoanut 
oil  from  0-31  to  0-34.  ITie  method  is  therefore  recom- 
mended as  a  useful  means  of  detecting  foreign  fats  in 
bntter.— C.  A.  M. 

Oleic  acid;    Aciicn  of  ozone  on  .     C.  Harries.  Bcr., 

1909,  42,  446 — 458. 

AccoKDiSG  to  Jlolinari  (this  J.,  1908,  1073)  ozonised  air 
containing  only  a  small  percentage  of  ozone  converts 
oleic  acid  into  a  ditlercnt  ozonide  from  that  formed  by 
air  containing  more  ozone  :  otherwise  it  is  not  possible 
to  explain  the  differences  in  their  decomposition-products. 
The  author,  however,  finds  that  this  is  not  the  case,  and 
that  the  same  normal  oleic  acid  ozonide,  CigHjiOs.  is 
obtained  by  ozonisation  of  the  oleic  acid  in  ditTerent 
solvents  with  ozonised  air  containing  different  percentages 
of  ozone,  or  by  washing  the  perozonide  with  sodium 
bicarbonate  solution  and  water.  Oleic  acid  ozonised  by 
oxygen  containing  0-4  per  cent,  of  ozone  gave  the  normal 
ozonide  with  the  same  properties  as  already  described 
(this  J.,  1906,  1158).  Molinari  (lac.  cil.)  found  that  the 
normal  ozonide  did  not  yield  hydrogen  peroxide  on  treat- 
ment with  water,  but  the  authoV  identified  that  compound 
by  three  tests,  including  that  of  Arnold  and  Mentzel  used 
by  -Molinari.  The  ozonide  obtained  by  treatment  with 
oxygen  containing  over  12  per  cent,  of  ozone  had  the  same 
properties,  and  also  yielded  hydrogen  peroxide  on  treat- 
ment with  water.  Tlic  same  reaction  was  also  given  by 
the  normal  ozonide  derived  from  the  perozonide  of  oleic 
acid  (this  J.,  1906.  1158).  Tlie  decomposition  of  the 
normal  ozonide  by  water  is  monomolecular,  the  products 
containing  only  9,  and  not  18  atoms  of  carbon,  .-^cids 
containing  IS  atoms  of  carbon  are  only  obtained  by  boiling 
the  ozonide  with  aqueous  or  alcoholic  potassium  hydroxide 
solution,  followed  by  treatment  with  steam.  The  primary 
products  of  the  decomposition  are  aldehydes  and  their 
peroxides,  wj.  ;  (a)  noiiylaldchyde  and  the  peroxide  of 
the  semi-aldehyde  of  azelaic  acid  ;  or  (b)  nonylaldehyde 
]»roxide  and  "the  semi-aldehyde  of  azelaic  acid.  The 
peroxides  of  the  aldehydes  are  decomposed  by  water, 
being  transformed  partly  into  aldehydes  and  hj-<lrogen 
pero.xide,  and  iiartlv  into  isomeric  acids  (see  also  this  J., 
HI06,  1065).— C.  A.M. 

Itaphia    wax.     Bull.    Imp.    Inst..     1908,     6.     380—383. 
(SeethusJ.,  190(),  433;   1907,420;   1908,987.) 

Is  an  experimental  trial  with  ten  raphia  palm  leaves,  the 
vield  of  wax  was  0-75  per  cent,  of  the  weight  of  the  leaves, 
or  about  17  per  cent,  of  the  weight  of  dry  fibre  from  the 
leaves  ;  in  practice  the  yield  would  probably  be  about 
1(1  jier  cent,  of  the  weight  of  the  fibre.  Two  samples  of 
the  wax  were  examined,  with  the  following  results  :  sp.  gr. 
at  99°/l5-5°  C,  0-836.  0S32  :  acid  value,  4-9,  6-5  :  saponi- 
fication value,  51-3,  5ti-3  ;  iodine  value,  7-68,  10-7  ;  m.pt. 
82°,  83°  C.  It  is  stated  that  the  cost  of  production,  etc., 
of  the  wax,  cannot  be  rc<luced  below  £.1(1  jicr  metric  ton 
f.o.b.  Tamatave,  Madaga.scar  ;  hence  it  is  too  dear  for 
use  in  the  manufacture  of  soap  and  candles.  A  good 
supply  of  the  wax  of  pale  colour  and  free  from  grit,  at 
the  price  mentioned,  might  however  find  consiUerable 
use  as  a  bubstitute  for  carnauba  wax. — A.  S. 


Fatty  acids  ["  total  fatty  iniittfr  ']  in  soap  ;  Determlnaliun 

of .     G.  Fendler  an<l  L.  Frank.      Z.  angew.  C^eni., 

1908,  22,  252—261. 
From  a  systematic  study  of  the  different  methods  ^woposed 
for  the  determination  of  the  fatty  acids  in  soap,  the  authors 
conclude  that  in  the  ease  of  cocoanut  and  paliiinut  oil 
soaps  the  only  exact  method  is  to  weigh  the  fatty  acids 
in  the  form  "of  alkali  salts.  For  factory  control  they 
recommend  Liiring's  apparatus,  in  which  the  volume  of 
fatty  acids  is  read  directly  on  a  scale,  as  sutficiently 
satisfactory.  For  linseed  oil  soajw  Hehner's  method  gives 
good  results,  as  do  also  the  methods  in  which  the  liberated 
fatty  acids  are  shaken  out  with  ether  or  i>etroleum  spirit 
and  the  extract  evaporated,  provided  that  the  residue  is 
dried  in  a  current  of  carbon  dioxide.  The  ordinary  method 
of  liberating  the  fatty  acids  and  weighing  the  cooK-d 
melted  layer  (after  the  addition  of  wax  ii  reciuired)  in 
only  suitable  for  control  purposes.  Alkali  salts  obtained 
from  linseed  oil  soaps  increa.«e  in  weight  when  dried  in 
the  air.  Determination  of  the  fatty  acids  in  the  form  of 
calcium  salts  and  the  use  of  Liiring's  apparatus  give 
unreliable  results  with  these  soaps.  Tlie  fatty  acids  In 
olive  oil  and  tallow  soaps  may  be  satisfactorily  determimxl 
by  Hehner's  method  or  the  extraction  methods,  and  may 
be  dried  in  the  air.  Determination  of  the  fatty  acids 
in  the  form  of  calcium  salts  is  unreliable  for  tallow,  but 
approximately  correct  for  olive  oil.  Liiring's  volumetric 
method  is  not  applicable  to  fats  of  high  m.pt.  (tallow), 
but  gives  approximately  correct  values  with  olive  oil 
soap. — t'.  A.  -M. 

Denaturalimi  of  cottonseed,  china,  kapok  need,  and  rapt 
seed  oih  for  iUumittant~i.  .\ustralian  (Customs  Order. 
Board  of  Trade  J..  Feb.  18.  1909.  [T.R.] 
A  (^jSTOM.s  Order  (Xo.  1,083  of  1908) dated  19th  December 
last,  direct.s  Collectors  of  Customs  to  give  publicity  to 
the  following  requirements  as  to  the  method  of  denatura- 
tion  of  cotton  seed,  china,  kapok  seed,  and  rape  seed  oils, 
w-hen  for  use  as  illuminants.  in  the  Australian  Common- 
wealth : — 

To  each  100  gallons  of  the  oil  add  the  following,  viz.  :— 
20  galls,  of  high  test  kerosene.  3  galls,  of  commercial 
cod  oil,  and  1  gall,  of  thin  residual  oil  of  sp.  gr.  not  above 
0-90  at  t»°  F.,  fiash-point  not  below  150'  P.  :  and  vis- 
cosity not  above  1  min.  50  sec.  at  80°  F.  (Redwood). 
The  denaturants  must  be  submitted  for  approval  to  an 
official  analyst  and  the  denaturation  must  take  pUc« 
in  the  presence  of  an  officer. 

P.\te!;ts. 

Lubricating  oiU  with  a  basis  of  castor  and  mineral  oilt : 

Preparation  of .     E.  Bover,  L.  Cavf-illon.  and  N. 

Bari.shac.     Fr.  Pat.  391.992.  "July  3,  1908. 
rr.trM  is  made  for  a  process  of  heating  castor  oil  with  acids, 
or  anhydrides  or  chlorides  of  mineral  or  organic  luids 
(e.j/.,  with  4  per  cent,  of  acetic  acid),  so  as  to  obtain  pro<liKt> 
readily  soluble  in  mineral  oils. — C.  A.  XL 

Fat  from  the  bodies  of  animals  ;    Method  and  apparatus 

for  separating,  sterilising,  and  clarifying .     Aeticii 

Maschinenbau-Anstalt.    vorm.     Venuleth    und    Ellei. 

berger.     Fr.   Pat.   394,076.   Sep.   9,    1908.     Under  Ini 

Conv.,  Feb.  13,  1908. 

Thb  fat  is  scjiarated   partially  or  completely  by  meaa~ 

of  steam,  hot  air.  gas,  or  hot"  liquids,  but  ]>referably  by 

means  of  the  gelatinous  aqueous  decoction  coming  from 

the  extractor,   whilst  at   the  same  time  the  top  of  th<' 

separator    is    heated    by    steam    also    derived    from    the 

extractor.     The  apparatus  is  so  arranged  that  the  (at  i^ 

I    kept  apart  from  the  ammoniacal  vapours.      In  a  hju-eial 

'    apparatus  claimed  for  this  purpose,  the  animal  matcriol 

is  heated  by  means  of  steam  under  pressure  in  a  dosci 

upper  tank!     'llie   aqueous   decoction   (carr\-ing    the  f»i) 

passes   through   a    pipe  at    the   bottom    into  a  separator 

dividid  into  two  chambers.     Tlie  fat  rises  into  the  inner 

chamber,  which  is  heated  at  the  top  by  steam  conveyed 

from    the    extractor.     The    two    chambers    communic»t<- 

at  the  top  by  means  of  a  pipe  provided  with  a  tap.  so  th»t 

the   pressure   within    both    may    be   equalised,  while  stil 
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leaving  an  upper  cushion  of  pure  air  above  the  melted 
fat.  This  prevent«  the  ammoniaoal  vapours  coming  from 
"the  extractor  rising  to  any  material  extent  into  the  inner 
chamber  and  contaminating  the  fat  during  its  clarification 
and  sterilisation. — C.  A.  M. 

Fish  oils  and  fats  ;  Proctss  for  d^iodorising .     C.  H.  J. 

Welfiing.     Ft.  Pat.  394,456,  Nov.  26,  1907. 

The  oil  to  be  jiurified  is  emulsified  with  alcohol,  jets  of 
■the  oil  and  alcohol  being  caused  to  impinge  against  each 
other  for  this  purpose.  After  removing  the  portion  of 
the  alcohol  which  separates  out.  the  oil  is  washed  with 
hot  water  in  order  to  recover  that  part  of  the  alcohol 
■which  is  held  in  suspension  in  the  oil.  The  washed  oil 
may  then  be  treated  with  fuller's  earth  or  animal  charcoal. 

— W.  P.  S. 

J'ish    oil ;     Process    for    deodorising .     G.    van    der 

Heyden.     Fr.  Pat.  394,530,  Nov.  29,  1907. 

The  oil  is  introduced  into  a  vertical  cylinder  and  heated 
j  to  a  temperature  of  40°  (.'..  by  means  of  a  steam-  or  water- 
I  jacket  surroundin<r  the  cylinder.  Alcohol  is  then  injected 
,  at  the  bottom  of  the  cylinder,  the  cjuantity  employed  being 
I  about  six  or  eight  times  the  volume  of  the  oil,  which  at 
Iflie  commencement  of  the  operation  should  about  three- 
I  quarters  fill  the  cylinder.  The  alcohol  rising  to  the  top 
I  -of  the  oil  is  run  off  into  a  separate  vessel  and  when  suiBcient 
I  Alcohol  has  been  injected,  the  temperature  of  the  oil  is 
I  raised  to  70^  C.  Tlie  oil  is  then  separated  and  washed 
[■with  hot  water  ;  this  is  attained  by  adding  water  to  the 
l<)il  and  heating  the  mixture  by  means  of  a  steam  coil. 
I  The  alcohol  is  evaporated,  and  the  oil.  after  being  separated 
Ifrom  the  water,  is  treated  with  fuller's  earth  at  a  tempera - 
Ithre  of  75°  to  80°  C.  I'he  alcohol  used  in  the  process 
Imay  be  recovered  by  distillation. — W.  P.  S. 

Dandles ;     Manufacture    of    stearine    .     t'omp.    Luz 

Stearica.    Fr.  Pat.  394,362,   Sept.   16,  1908. 

IClaim  is  made  for  the  use  of  the  insoluble  fatty  acids  from 
Ithefatof  the  seeds  of  Myristicahicvhyha  Humb.  (ociihuba 
■at).— C.  A.M. 

\Emvlsijying   agtnis ;     Preparation   of .     G.    Imbert, 

Niirnberg,  Bavaria.     Eng.  Pat.  11,121,  May  22,  1908. 

BuEFr.  Pat.  390,497  of  1908  ;  this  J.,  1908,  1120.— T.  F.  B. 
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(.•!.)— PIGMENTS,  PAINTS. 

Patents. 

Pigment  :  Manufacture  of  a  icltite  sulphate  oj  lead  — ■ — 
J.  B.  Hannav.  Cove  Castle,  Dumbartonshire,  and  S. 
B.  Wilson,  London.     Eng.  Pat.  6584,  Mar.  24,  1908. 

[  is  made  for  a  continuous  process  in  which  the  galena 

atroduccd  on  to  the  top  of  the  fuel  in  a  furnace  supplietl 

'i  a  hot-air  blast,  with  the  result  that  the  solid  and  molten 

sulphide   is    protected    from    oxidation    by    means 

fts  own  vapours.     The  volatilised  lead  snlphideis  carried 

ward    in   an  atmosphere    deprived  of    oxygen,  and  is 

Idised  to  basic  sulphate  in  a  combustion  chamber  by 

B  admission  of  an  excess  of  cold  air,  followed  by  rapid 

Dling  to  iirevent  further  changes.     With  suitable  regu- 

pon  there  is  a  continuous  formation  of  a  product,  the 

Tiposition   of    which   varies    only  \vithin    the  limits   of 

bS04,PbO  and  2PbS04,PbO ;   the  yield  of  pigment  is 

iotically  equal  to  the  theoretical  quantity.     In  special 

aratus  claimed  for  the  process,  the  furnace  is  provided 

1  rotating  fire-bars  cooled  by  means  of  water,  so  that 

I  ash  may  be  automatically  removed  from  the  bottom 

bout  interfering   with   the   normal   circulation   of  the 

-C.  A.  M. 

Orange   lake   dyestuff.     U.S.    Pat.    912,138.     .Sec   IV. 


(B.)— RESINS,  VARNISHES. 

P.\TENT3. 

Shellac  suhstUute  ;    Prvccss  for  the  preparation  uf  a . 

J.  J.   Bischoff.     Ger.  Pat.  206,447,  May  8,   19U6. 

.\n  alcoholic  extract  of  copal  resin  is   mixed   with  oleine, 
and  the  alcohol  is  distilled  off  from  the  product. — A.  S. 

Utilisation  of  Australian  tree  called  "  hlackhoij."     Fr.  Pat. 
394.234.     See  XVII. 

(C.)— INDIA-RUBBER,  &c.  i 

Rubber ;     Bilinga froin   liaphionacme    utili.<.     Bull. 

Imp.  Inst.,  1908,  6.  390—393. 
The  plant,  Raphiojiacmc  nfilis.  is  known  in  Portuguese 
West  Africa  as  "  bitinga,''  '"  ecanda."  and  "'  marianga  "  : 
its  tuberous  roots  contain  a  rubber-yielding  latex.  Speci- 
mens of  the  roots  and  of  the  rubber  were  examined.  Tlie 
tubers  as  received  were  covered  with  a  dark  brown  scaly 
bark  and  contained  about  87 — 89  jier  cent,  of  moisture  ; 
the  yield  of  rubber  from  the  dry  substance  was.  on  the 
average,  10-5  per  cent.  The  specinien  of  rubber  consisted 
of  one  piece  of  a  pale  yellomsh-browii  colour  and  two  pieces 
of  darker  coloiir.  The  ]ihysical  qualities  of  the  rubber 
were  fairly  good.  The  light -coloured  sample  gave  the 
following  results  on  analysis  :  moisture,  1-0  ;  caoutchouc, 
76-8  ;  resin.  9-0  ;  protein,  O-ti :  insoluble  matter  (including 
ash,  7-11),  12-6  per  cent.  It  was  valued  at  Is.  to  Is.  3d. 
|ier  lb.,  compared  with  fine  hard  Para  rubber  at  4s.  lOd., 
but  would  i)robably  be  worth  3s.  or  more  per  lb.  if  ])roperly 
prepared  and  freed  from  foreign  matter. — A.  S. 

Ebonite;.   Analysis  of .     (4.   Hiibener.     Chem.-Zeit., 

1909,  33,  144—145,  155—157. 
Bromine  water  acts  readily  upon  finely  divided  ebonite 
converting  it  into  a  friable  bromine  derivative,  in  which 
all  the  unsaturated  linkages  of  the  original  (partially) 
sulphurised  molecule  are  satisfied  by  bromine.  By  deter- 
mining the  combined  bromine,  the  amount  of  caoutchouc 
hydrocarbon  which  is  not  fully  sulphurised  is  ascertained, 
making  use  of  the  formula,  CioHi6Br4.  for  the  caoutchouc 
bromide.  The  remainder  of  the  rubber  hydrocarbon  may 
be  assumed  to  be  present  as  disulpliide,  CjQHjeSj.  for  the 
purposes  of  calculation,  and  may  be  estimated  "from  the 
sulphur  of  vulcanisation.  The  latter  is  foimd  by  sub- 
tracting from  the  total  suljihur.  the  free  sulphur  (e-stimated 
as  described  below)  and  the  sulphur  of  the  sulphates  of 
certain  metals  present  in  the  ash.  The  process  is  carried 
out  as  follows  : — 0-1  grm.  of  the  finely  divided  ebonite  is 
covered  with  about  75  c.c.  of  water  and  10  c.c.  of  bromine, 
and  kept  at  a  moderate  temperature  until  the  action  of  the 
bromine  is  complete,  and  most  of  the  excess  is  volatilised. 
The  remaining  bromine  is  then  driven  off  by  raising  the 
temperature.  The  grey,  flocculent  solid  is  filtered  off, 
and  the  free  sulphur  (which  has  now  been  oxidised  to 
sulphuric  acid)  estimated  in  the  filtrate  by  precipitation 
with  barium  chloride.  The  brorao-derivative  is  trans- 
ferred to  a  flask,  and  heated  with  10 — 15  c.c.  of  nitric 
acid  (sp.  gr.  1-4),  free  from  halogen,  m  presence  of  25  c.c. 
of  iV/10  silver  nitrate,  until  fumes  are  given  off.  The 
liquid  is  evaporated  to  about  15  c.c.  in  bulk,  diluted 
with  water,  and  5  c.c.  of  a  satiuratcd  solution  of  iron  alum 
added.  Tlie  excess  of  silver  is  determined  by  titration 
with  thiocyanate,  and  from  the  amo>mt  of  silver  converted 
into  bromide,  the  amount  of  combined  bromine  is  calcu- 
lated. Fi'om  this  figine  the  amount  of  caoutchouc  as 
bromide  is  ascertamed  as  .already  explained.  Total 
sulphur  is  determined  in  the  usual  way.  Wlun  lead, 
calcium,  or  barium  compounds  are  present  in  the  ash, 
these  must  be  estimated,  and  the  amount  of  suljihur  in 
the  coiTesponding  sulphates  must  be  added  to  the  free 
sulphur  already  estimated.  For,  either  these  metals  are 
present  as  sulphates  in  the  original  vulcanised  mixing, 
or  are  converted  into  sulphates  by  the  action  of  the 
bromine  or  of  the  sulphuric  acid  formed  by  its  action 
upon  the  free  sulphur.  The  residts  dis])layed  by  the 
author  are  as  follows  : — In  the  case  of  a  mixing  in  which, 
before  vulcanisation,  29 — 31  per  cent,  of  caoutchouc 
was  found  (by  Buddc's  nu'thod)  the  vulcanised  product 
showed,  in  two  experiments,  free  sulphur,  17-86  and  17-62 
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total  sulphur,  22-00  and  2200:  oaoutchout-  (as  bromide), 
21-76  and  20'57  ;  caoutchouc  (as  sulphide),  SS  and  9-31  ; 
and  total  caoutchouc.  :!(i-57  and  29-8S  jicr  cent.  By 
slight  nioditioations,  the  i)roces8  may  be  made  a  gravi- 
metric one  throughout.  I{e.*ult6  obtained  in  this  way, 
with  the  same  sample,  were  :  free  sulphur,  1812  and 
17-75  ;  total  sulphur,  22"0  and  22-0 ;  caoutchouc  (as  sul- 
phide), 8-24  and  904:  caoutchouc  (as  bromide).  21-35 
and  22-42;  and  total  caoutchouc,  29-59  and  31-46  per 
cent.  By  extraction  with  carbon  bisulphide,  the  actual 
eaoutthouc  tetrabroinide.  t'loHifiBrj.  can  be  removed  from 
the  brominatcd  vulcanised  rubber,  and  the  amount  of 
this,  in  the  sample  under  examination,  corresponded  with 
13-2  per  cent,  of  caoutchouc,  calculated  on  the  original 
substance.  This  proportion  of  the  C'joH,^  molecules 
is  therefore  present  in  the  vulcanised  product  without  any 
combined  sulphur.  By  estimating  the  bromine  in  the 
insoluble  portion  of  the  bromo-dcrivative,  it  was  found  that 
the  whole  of  the  remainder  of  the  vulcanised  rubber 
was  present  as  C^qHuS,  no  disulphide,  CioHjgSo.  being 
present. — E.  VV.  L. 

Patents. 

Caoutchouc    adheaivt    solution  :      Son-inflammable    . 

H.  Pichon  and  T.  Truchelut.     Fr.  Pat.  394.477,  Sept.  17. 
1908. 

A  REsrN,  such  as  copal  or  shellac,  Ls  added  to  a  solution  of 
caoutchouc  in  carbon  tetrachloride,  with  the  result  that 
the  injurious  effect  of  the  traces  of  suljihur  chloride  in  the 
solvent  on  the  adhesiveness  is  prevented.  Tlie  resin  Ls 
best  added  in  the  form  of  a  solution  in  alcohol,  petroleum 
spirit,  or  other  solvent  miscible  with  carbon  tetrachloride. 

— C.  A.  M. 

Jrlulong    ("  dead-borneo,"    btsk,    ponliatiac) ;     Procc<.'    of 

rendering cajtahlc  of  traiixporl  and  xlorng",     Hiittcn- 

bach  und  Co.     Ger.  Pat.  ■206.-_'22.  July  13.  1907. 

The  jelutong  is  pressed  in  order  to  remove  the  greater 
part  of  the  moisture  it  contains  ;  it  is  then  warmed, 
and  whilst  still  moist,  pressed  into  balls  or  the  like,  and 
finally  coated  with  animal  or  vegetable  glue  which  is 
subsequently  rendered  insoluble  by  treatment  with 
formalin,  bichrojnate,  or  other  suitable  agent. — A.  S. 

Elastic  plastic  maSK  from  aeelyleni  ;  Proems  for  the  prepara- 
tion of  an .     L.  Horwitz.  Ger.  Pat.  205,705.  Jan.  22, 

1907. 

Elastic  plastic  masses  are  obtained  by  acting  on  metals 
or  their  oxides  or  salt*  with  acetylene  in  presence  of 
gases  such  as  oxygen  or  air,  or  of  substances  capable  of 
yielding  oxygen.  Special  claim  is  made  for  the  action  of 
such  mi.xtures  of  acetylene  and  oxygen,  etc.,  on  a  mixture 
of  copper  and  nickel.  The  products  contain  only  very 
uniall  proportions  of  the  metal  (e.g.,  less  than  02  per  cent.), 
which  manifestly  acts  as  a  catalyst. — A.  S. 


r  the  use  of  hemlock  leather  on  account  of  its  unyielding 
nature,  and  that  of  the  union  leather  mainly  on  account 
of  its  high  iirice.  Attemjits  were  made  by  the  shoe  m.tuu- 
facturer  to  soften  the  hemlock  leather,  but  this  was  found 
to  be  neither  pra<tical  nor  economical,  except  in  the  hands 
of  large  manufacturers  who  required  mellow  sole  leathi-r  ia 
large  quantities  at  popular  i)rices.  Oak  and  union  leathers 
were  now  being  put  on  the  market  at  much  lower  prices, 
owing  to  the  demand  for  them  in  other  direitions.  The  i 
tanners  in  producing  cheaper  classes  of  sole-leather  bcgaa  ( 
to  use  both  weighting  and  bleaching  agents  ;  this  residted 
in  loss  to  the  shoe-manufacturer  as  fewer  soles  to  the  pound 
of  leather  wi-re  cut  than  formerly,  and  these  of  indifferent 
wearing  ability.  At  present  the  use  of  tanning  extracts 
seems  to  have  su))erseded  to  a  large  extent  that  of  hemlock 
bark  in  the  tannage  of  American  sole  leather. — H.  Br. 

Patbnts. 

;   Olue-teeter.     E.  S.  Smith,  Niagara  Falls.  X.V.     U.S.  Pat. 

I  911.277,  Feb.  2, 1909. 

The  apparatus  consists  of  a  pressure  chamber,  one  side 
of  which  is  provided  with  a  flexible  I'lastic  membrane; 
this  membrane  is  brought  into  contact  with  the  surface 

,  of  the  gelatinous  substance  to  be  tested,  and  means  are 
pro\ided  for  generating  pressure  in  the  chamber,  thereby 
e.xpandinp  the  membrane  and  dis])lacing  the  gelatinous 
substance.  .Means  are  also  supplied  for  measuring  the 
amount  of  such  displacement,  and  for  measuring  the 
pressure  in  the  chamber. — W.  P.  S. 

Plastic  material  lartificial  horn,  etc.}.  W.  t'laypoole, 
Thornton  Heath.  Surrev.  Eng.  Pat.  2122,  Jan.  30, 
1908. 

Phenol,  cresol.  or  the  like  (e.g.  I  litre  of  carbolic  :ii  id) 
are  mixed  with  formaldehyde  (e.g.  750  e.c.  of  40  per  int. 
formalin),  and  caustic  soda  (e.g.  '20  grms.),  and  the  mi\turo 
heated  until  siiBicicntly  viscous.  It  is  then  poured  mto 
moulds,  etc.,  and  kept  at  about  75°  C.  until  set.  after  which 
it  is  removed,  heated  below  100^  C.  to  expel  water,  and 
baked  until  of  a  horn-like  consistency.  Tlie  presence  of 
the  caustic  soda  acts  as  an  accelerator  in  the  first  or  <on- 
densation  reaction,  and  prevents  the  separation  of  wiiter, 
whilst  it  does  not  interfere  with  the  second  or  poly- 
I  merisation  reaction  in  the  baking  process,  but  on  the 
contrary,  reduces  the  time  required  in  the  oven.  Sodium 
carbonate,  sodium  cresylate,  or  similar  compounds  may 
take  the  i)lace  of  caustic  soda.  If  the  accelerator  i-  not 
added  mitil  the  second  reaction  (i.r.  during  the  bakinfr),  ,■ 
the  product  will  be  transparent.  If  desired,  pigmeott  9 
may  be  incorporated  with  the  material,  or  small  porpor-  ■ 
tions  of  glycerin,  paraffin,  gums,  resins,  etc.,  mav  be 
introduced.'  (Compare  Fr.  Pat.  353,995  of  1903,  this  J. 
1905,    1081  ;     1906,    195.)— C.  A.  M. 


XV.— MANURES,  &c. 


XIV.— TANNING,    LEATHER,   GLUE,   SIZE. 

Leather  manufacture  ;    Chemical  and  biological  researches 

on   .     G.    Abt.    Bull.   Soc   d'Encour.,    1908.    110, 

1449—1466. 

A  USEFUL  summary  of  the  present  state  of  knowledge  on 

the  subjects  named. — H.  G.  B. 

Sole  letUher ;    American  .     C.  .\.  Bro«-n.     J.  .\mer. 

Leather  Chem.  ^\ssoc..  1909.  4,  38—52. 

The  article  deals  with  American  sole-leather  from  the 
shoe  nuvnufacturer*s  ))oint  of  view.  The  author  divides 
sole  leather  into  twoclii.-se>.  namely  hemlock  or  re<l  leather 
tannage,  and  oak  and  union  tannage.  The  former  was 
produced  in  much  greater  quantities  than  the  latter,  and 
was  used  for  cheaper  cla.sses  of  boots,  making  a  very  stiff 
and  unyielding  shoe,  but  owing  to  its  hard  and  coarse- 
fibred  nature,  it  did  not  adapt  itself  rciulily  to  the  Good- 
year wi-lt  proccs.s.  Tlie  oak  and  union  leather  was  used  for 
the  f'uier  gradi-s,  and  almost  exclusively  in  nil  woHU-n's 
shoes.  The  intnaluction  of  the  (Joodyear  process  of  welting 
(some  25  years  ago),  and  its  universal  adoption,  restricted 


Calcium  cyanamide.    J.  Aeby.    Chem.-Zeit.,  liHni.  33.  148 

A  COSSION'.MENT  of  calcium  cyanamido  Ijing  on  the  quiy 
pending  shipment  gave  olT  an  unpleasant  smell,  and  >»«.» 
found  on  investigation  by  the  author  to  contain  3-4  |xr 
cent,  of  calcium  carbide,  which,  reacting  with  atmosplicrii- 
moisture,  was  evolving  acetylene.  The  author  sui^gc.st- 
that  contracts  for  the  supply  of  calcium  cyanamid'- 
should  specify  a  maximum  amount  of  calcium  carliidc, 
not  to  be  exceeded  ;  not  only  because  of  the  danger  durmg 
transport  of  samples  containing  an  appreciable  propiirltou, 

I    but  also  because-  of  the  doubtless  harmful  effect  nf  uccl  vl-nc 

,    upon  groning  plants. — J.  T.  D. 

Determination  of  phosphates.     Estes.     See  XXIII. 

Patents. 

I  Superphosphates  ;  Method  of,  and  apparatus  fur.  rcmovini; 
— —  from  a  decomposition  chamber.  0.  Hovermann. 
Hamburg,  (Jermany.     Eng.  Pat.  19.988,  Sept.  23,  ISI'*- 

I   The    decomposition    chamber    is    made    conical   at    the 
;    bottom,   and   has    a   central    rotary   shaft,    the  ciittiok; 
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device  attaclied  to  the  .shaft  being  so  arranged  that    the 

material  is  cut  away  in  slices  along  a  conical  or  vertical 

surface,  so  that  the  cut  material  can  fall  uniformly  and 

regularly   through  a   central  discharging  aperture   on   to 

a  conveyor.     The   cutters   may   form   an   inverted   cone, 

and  theshaft  to  which  they  are  attached  may  be  made 

to   sink   gradually    as    they   cut    through    the    material : 

or  else,  a  rotary  hollow  shaft,  through  which  extends  a 

fixed  spindle,  may  pass  through  the  bottom  of  the  chamber. 

and  a   combined   vertical    and    inclined   cutter,    pivoted 

together,   be   so   geared   to   the   spindle   that   it   removes 

;  thin  vertical  slices  of  the  material,   from  the  centre  out- 

\  wards,  as  the  hollow  shaft   rotates,  the  thickness  of  the 

slice  diminishing  as  cutting  proceeds,  so  that  a  constant 

(jiuuitity  is  cut  away  at  each  revolution.     In  the  latter 

rsc  the  discharging  aperture  is  closed  during  charging  by 

lioUow  core  let  down   from  above,  and  in  the  former 

i^t"  a  core  is  lifted  into  the  chamber  from  below.     The 

present  invention  very  much  reduces  the  strain  to  which 

the   material    is   subjected   and    also   lessens    the    power 

required  for  moving  it. — F.  SoDX. 

F^ililiscr.s ;  Process  of  making  complete. .    .J.  R.  Young, 

Norfolk,  Va.     U.S.  Pat.  911,283.  Feb.  2,   1909. 

A  MIXTURE  consisting  of  from  300  to  oOO  lb.  of  powdered 

ili'ium  phosphate  (bone  phosphate).  600  lb.  of  vegetable 

mutter  containing   potash,   and  from  400  to   700   lb.   of 

■  undried  press-cake  of   nitrogenous  organic  matter  "  or 

■  a  suitable  ammoniate  "  containing  40 — 50  per  cent,  of 
moisture,  is  treated  with  from  300  to  500  lb.  of  sulphuric 
acid .  of  about  66°  B.  The  mass  is  agitated  mitil  the 
, action   partially  subsides,   and  is  then  allowed  to   set. 

— W.  P.  S. 


XVI.— SUGAR,   STARCH,   GUM,   &c. 

-  igar  ayrups  ;  New  method  for  the  refractomelric  examina- 
tion of  impure .     J.  Tischtschenko.     Z.  Ver.  deut. 

Zuckerind.,  1909,  103—108. 

I'uE  refraetometric  determination  of  dry  substance  in 
lark,  impure  waste  syi'ups  is  generally  inaccurate  owing 
"  the  high  dispersion   which  renders  the  limit   of  total 

llection   ill-defmed,   and   also,   owing   to   the   high   pro- 

"irtion  of  non-sugar  substances  which  have  not  the  same 
lefractive  inde.x  as  sucrose.  To  obtain  a  sharper  reading, 
lilution  of  such  syrups  with  water  has  been  recommended  ; 
me  Customs  method  elaborated  by  Herzfeld  consists 
11  diluting  the  syrup  with  water  in  the  ratio  1  :  1  (compare 
'.ippmann,  this  J.,   1908,   698).     The  author  points  out, 

owever,  that  this  method  is  open  to  several  objections. 

hus,    contraction    occurs    on    dilution    with    water,    the 

jroportion    of    non-sugar    to    sugar    remains    imchanged, 

■  10  limit  of  total  reflection  is  still  somewhat  ill-defined, 

i'aporation  of  water  occurs,  and  the  error  of  reading 
increased  since  the  scale  divisions  of  the  Abbe  refracto- 

icter  are  smaller  for  low  than  for  high  refractive  indices. 

he  author  therefore  recommends  tliat  the  sample  should 

3  diluted,  not  with  water,  but  with  a  pure  concentrated 

igar  solution  of  known  sugar-content.  A  known  weight 
the  sample  is  thoroughly  mixed  with  a  kno\\'n  weight 

pproximately  equal  quantities  of  each)  of  the  sugar 
lution  and  examined   by  means  of  the  Abbe  refracto- 

i-ter  at  20°  C.  The  dry  substance-content  (.r)  of  the 
iginal  sample  is  obtained  from  the  formula, 

_(a  +  b)P—bp 
~  a 

which  a  —  weight  of  original  sample,  i  =  weight  of 
-;ar  solution,  p  =  percentage  of  sugar  in  the  sugar 
liitiou  (determined  refractometrically),  and  P  =  per- 
MlaL'i-  of  dry  substance  in  the  mixture,  determined 
frac  to  metrically.  If  equal  weights  of  sam)ile  and 
gar  solution  be  taken,  the  equation  is  simplified  to 
=  2P — p.  The  author  has  compared  the  results  obtained 
ractometrically,  using  water  and  sugar  solution  (of 
■3  per.  cent,  sugar-content)  respectively  for  dilution, 
th  the  true  content  of  dry  substance  found  from  deter- 
nation  of  the  water.  It  was  found  that  by  using  sugar 
lution     instead    of    water     for    dilution,     considerablj- 


greater  accuracy  was  attained,  the  results  seldom  varviuo- 
beyond  permissible  hmits  ;  these  results  had  a  tendency 
to  be  higher  than  the  true  value  ;  this  was  largely  owing 
to  the  fact  that  the  sugar  solution  added  was  less  con- 
centrated than  the  molasses,  contraction  thus  being  not 
completely  eliminated. — L.  E. 

Sugar   in    bagasse ,;      Determination    of .     H     Pellet. 

Bull.  Assoc.  Chim.  Sucr.  et  Dist.,  1909,  26,  558—559. 
The  ordinary  process  for  determining  sugar  in  bagasse 
does  not  give  the  total  loss  of  sugar  since  the  liquor 
expressed  from  the  exhausted  bagasse  has  a  higher 
sugar-content  than  that  which  serves  for  calculating 
the  loss  of  sugar.  In  spite  of  this  well-known  fact, 
however,  it  has  been  suggested  that  the  differences 
observed  between  the  results  obtained  bv  this  process 
(or  Java  process  as  the  author  terms  it)  and  those  obtained 
by  the  Zamaron  process  (this  J.,  1898,  75)  may  be  due 
to  solution  or  formation  of  a  dextrorotatory  substance 
in  the  latter  process.  The  author  has  fotmd,  however, 
that  the  liquid  obtamed  by  repeated  extraction  of  bagasse 
from  which  all  the  sugar  has  been  removed  by  Zamaron's 
process  of  .successive  extraction,  is  optically  inactive,  and 
considers  that  for  the  accurate  determination  of  sugar 
in  bagasse,  successive  extractions  with  boiling  water  by 
means  of  Zamaron's  apparatus  must  be  used. — L.  E. 

Maltose  ;  Hydrolysis  of with  citric  acid.     J.  Pieraerts. 

Bull.  Assoc.  Chim.  Sucr.  et  Dist.,  1909,  26,  562—573. 
The  author  has  made  three  series  of  experiments  on  the 
hydrolysis  of  maltose  with  citric  acid.  In  each  experi- 
ment of  the  first  series.  50  c.c.  of  a  2-5  per  cent,  solution 
of  hydrated  maltose  were  heated  to  boiling  with  10  c.c. 
of  a  20  per  cent,  solution  of  citric  acid  under  a  reflux 
condenser.  The  periods  of  boiling  were  increased  pro- 
gressively throughout  the  series,  and  the  degree  of 
hydrolysis  m  each  experiment  was  determmed  polari- 
metrically  and  by  means  of  the  cupric-reducing  power 
of  the  solution.  In  the  latter  determinations,  correction 
was  made  for  the  reducmg  action  of  the  citric  acid  ; 
special  experiments  showed  that  the  reducing  powers  of 
maltose  and  dextrose  in  mixtures  of  these  sugars  are 
practically  independent  of  each  other.  In  the  second 
and  third  series  of  experiments,  the  hydrolysis  was  carried 
out  in  an  autoclave  under  pressures  of  0-75  and  1-5  atmos- 
pheres respectively  :  otherwise,  the  conditions  were  the 
same  as  in  the  first  .series.  The  experiments  showed  that 
maltose  is  completely  hydrolysed  by  boiling  with  citric 
acid  as  above  described  for  about  30  hours,  the  solution 
becoming  more  or  less  yellow  as  a  result  of  this  treatment. 
The  time  required  for  hydrolysis  is  much  decreased  bv 
heating  under  pressure  ;"  thus,  under  a  pressure  of  1-5 
atmospheres,  hydrolysis  is  complete  in  21  hours  and  before, 
the  solution  has  acquired  a  yellow  colour. — L.  E. 

Patents. 

Utilisation  of  Australian  tree  called.  "  blaciboi/."     Fr.  I'at. 
394,234.     See  X^^I. 

Treating  sugar-cane,  etc.     U.S.   Pat.  909,987.     See  XIX. 

Cellulose  from  bagasse.     Fr.  I'at.  394.143.     A>(..XIX. 


XVII.— BREWING,  WINES,  SPIRITS,  &e. 

Enzymes;       Electrical    migration    of .     /.   Inverlaee. 

L.  Michaelis.     Biochem.  Zeits.,  1909,  16,  81—86. 
The  author   has   carried   out    migration   experiments   on 
yeast  invertase  by  means  of  the  cell. 

Zn  I   ZnSOj,  |  Water  |  Invertase  |   Water  |  ZnSO^  |  Zn, 

which  arrangement  prevents  the  invertase  'fi'om  being 
subjected  to  the  action  of  acids  and  ba.ses  formed  as 
the  result  of  secondaiy  electrolytic  reactions :  indeed, 
with  the  arrangement  employed,  no  acid  or  alkali  can 
be  detected  in  the  second  or  fourth  compartment, 
originally  containing  water,  after  a  current  of  about 
0-0005  am))ere  has  l)een  ))assing  for  48  hours.  At  the 
end   oC   the  experiment,   the   solutions  of  the  two   water 
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t 
tompavt ments  were  festc<l  for  the  presence  of  invertose 
by  means  of  a  solution  of  sucrose.  The  three  iseparate  ] 
experiments  made,  showed  comdusively  that  the  invertase 
moves  towards  the  anode  and  must  henoe  be  i-egarded  as 
(lossessing  an  acid  character.  This  result  confirms  those 
yielded  by  the  adsorption  analysis  of  the  invertnse  of 
veast  (see  Michaelis  and  Khrenrcich,  this  J.,  1!)08,  701.) 
"*  -T.  H.  P. 

JIaize  ;   The  nuiUaiea  oj .    K.  Huen-e.     Compt.  rend., 

1909,  148,  300—302. 

The  author  has  studied  the  properties  of  the  maltase 
seireted  by  two  varieties  of  maize  grown  on  the  Landes  : 
(1).  Earl fi white  maize.  The  infusion  of  this  grain  contains 
an  enzyme  whidi  converts  maltose  into  dextrose  very 
energetically  at  a  temperature  of  15  C.  It  is  still  slightly 
active  at  tfinperatures  of  0'  C.  and  even  below.  Its  action 
is  destroyed  after  2  hours'  heating  at  50°  C.  ;  it  has  a 
slight  action  at  tiO°  C  but  is  quite  inactive  at  65'  C. 
The  enzyme  acts  most  rapidly  at  tcmjjeratures  about 
40'  C.  \Vlien  the  infusion  is  caused  to  act  on  starch 
paste,  the  action  of  the  amylase  at  .">0'  C.  is  moi-o  rapid 
than  that  of  the  maltase :  the  latter  is  ultimately 
destroyed  at  that  tempeiature,  and  the  product  contains 
both  maltose  and  dextrose.  At  a  teun^raturc  of  15'  C. 
the  action  of  the  maltase  keeps  pace  with  that  of  the 
amylase,  and  <lextrose  is  the  only  sugar  produced. 
(2).  Earl;/  i/dloir  maize.  The  maltase  of  this  grain  is 
not  active  at  temjwratures  below  20  C.  ;  it  is  not 
entirdv  destroyed  by  heating  at  M  C.  The  enzyme  acts 
most  iapidly  at  a  temjierature  of  UO" — 62'  C.  Thus,  no 
dextrose  is  produced  by  the  saccharilication  of  starch 
|)aste  by  an  infusion  of  this  grain  at  20°  C.  ;  the  result 
■is  the  same  as  if  amylase  were  the  only  enzyme  present. 
The  author  terms  the  maltase  of  yellow  maize  a  '  high 
maltase.""  in  contradistinction  to  that  of  the  white  maize  : 
the  latter  nuiltase  resembles  the  maltase  of  yeast  in  its 
tem;)erature  relationships. — .J.  F.  JJ. 

Digestion  :     Preliminan/ o/  the  mash.     E.  iloulang. 

Woch.  f.    Brau.,  190i»,  26,  77—81.     (See  also  this  J., 
1909.  34,   154.) 

The  author's  experiments  show  that  preliminary  digestion 
of  the  malt  grist  with  water  does,  under  some  circum- 
stances, increase  the  yield  of  extract  obtained.  This  increase 
is  not  merely  an  apparent  one.  as  is  shown  by  tlic  tliminu- 
tion  in  the  amount  of  the  dry  matter  of  the  grains;  it 
consists  principally  of  starcli.  jirotein.  ash,  and  pentosans. 
Malts  with  high  content  of  enzymes  usually  exhibit  the 
greatest  increases  of  extract  by  this  process.  The  increase 
of  extract  is  influenced  by  :  (1),  the  duration  of  digestion, 
the  o)itimum  Ix'ing  8  hours  at  15°  C.  ;  (2),  the  tem)»ra- 
ture  during  the  tiist  mashing,  for  which  the  oiitimum  is 
40° — 55°  C.  ;  (3),  the  physiological  and  physical  condition 
of  the  malt.  j?he  qiiality  of  the  beer  prepared  from  a 
digested  mash  may,  but  need  not,  suffer ;  lx>er  with 
bad  colour  and  smell  may,  under  some  conditions,  be 
obtained  from  badly-cured  malts  or  malts  made  from 
coarse,  thick-skinned  barleys.  Tlie  process  of  warm 
steeping  promises  to  obviate  such  difficulties. — T.  H.  P.   . 

Ditjestinn  of  maU.    F.  Emslander.     Z.  gcs.  Brauw..  1909, 
32,  77—78.     (See  also  this  J.,  1900,  34,  1.54.) 

The  author"s  exijerience.  extending  over  many  years, 
shows  that  standing  of  the  cold  mash  ovemight  or,  in 
the  winter  for  24  hours,  is  accompanied  by  increase 
of  the  extract  and  of  the  amount  of  fermentation.  It  has 
been  stated  that  this  procedure,  esptH-ially  in  the  summer, 
leads  to  the  ready  formation  of  lactic  acid.  The  author 
has  however  frequently  observed  that  the  formation  of 
lactic  acid  is  diminished  by  increasing  the  i)eriod  of  stand 
of  the  cold  mash  and  by  stirring  of  the  mash.  He 
cools  the  mashing  liquor  in  the  summer  to  8°  R.  (50°  F.) 
by  means  of  ice  and  also  mixes  in  ice  with  the  mash,  so  as 
to  prevent  lieating  due  to  the  swelling  of  the  malt.  Hie 
results  obtained  in  the  brewery  are  confirmeti  by  those  of 
laboratory  experiments. 


Beers    from    pre-mashed    malli.     W.     WindLseh.     Woch. 
f.  Bran..  1909,  26.  67—70. 

The  author  elects  in  future  to  describe  as  "  pre-majluil  " 
(mrDiaineh),  those  beers  produced  by  processes  in  which  the 
malt  is  allowed  to  stan<l  wet  for  some  time  before  the  mash- 
ing is  proceeded  with.  A  series  of  eight  experiments  ig 
recorded  in  which  malt  from  the  same  bulk  was  mashed 
in  various  ways,  and  the  resulting  beers  compared. 
The  malt  was  not  very  well  grown  and  only  moderately 
moditie<l.  In  one  instance  the  malt  was  mashed  by  thi 
ordinary  decoction  method  and  in  the  others,  variou> 
times  of  "  stand  "  at  ordinary  or  higher  tcmi)eraturc  wer. 
allowed  before  a  saccharifyuig  heat  was  attained.  Fui 
details  the  original  must  be  consulted.  In  all  ca^e.-  an 
increase  of  yield  over  the  simple  decoction  brew  was 
obtained.  The  firmentations  were  normal  and  the 
differences  of  ilavoiu-  so  slight  that  none  but  an  expert 
could  detect  them.  Tlie  colour  in  a  few  cases  \va*  .-liglitly 
reddened.  The  beer  obtained  in  the  experinu-ut  wh<-re  a 
three  hour  stand  at  120'  F.  was  allowed  before  mashing, 
which  gave  the  highest  yield  of  extract,  was  the  least 
satisfactory.  The  bulk  of  the  increase  in  extract  obtained 
is  not  produced  from  extra  conversion  of  starch.  (.Set- 
also  this  J.,  1909,  34,  154.)— R.  I/.  S. 

Spirits ;    Comparative   analyses   of diMilled    in   nir 

and     under     rncnnni.     (Jirard     and     Chauvin.     .Mimit. 
scient.,   1!I0<I.  23.  73— HO. 


1' 


^•^  L-K 


ji  \j  ^jfs 


The  authors   have   carried   out  an   investigation   at    tin 
Paris  Mtmicipal  Laboratory  on  the  use  of  a  vacuum  di- 
tillation    apparatus    in    the    analysis    of    potable    sjiirit,- 
The  apparatus  is  shown  in  the  figure,  and  is  so  dc-iL;nc<J 
as  to  avoid  <lirect  comnnmication  between    the    vacuum 
pump  and  the  liquid   under  distillation.     B  (see  fig.)  i- 
the  distillation  flask,  holding  300  c.c.  of  the  spirit  to  be 
distilled  :    the  funnel.  V.  is  partially  filled  with  water  ft' 
rinsing  out  after  distillation.     The  condensing  worm.  ."~ 
is  immersed  in  a  vessel  of  running  water  at  a  tcmpcratuf 
which  nuist  not  be  allowed  to  exceed   15°  C.     The  firs' 
receiver.  B',  is  surroimded    by  a  freezing  mixture   of  i' ' 
and  salt,  as  is  also    the  second,  safety-receiver,    F' ;   !!■ 
is  a  cock  for  breaking  the  vacuum.     Tlie  3.1itrc  bottle,  1 
acts  as  a  vacuum  reservoir  and  lomuiunicates  with  tli 
pump   by   the  cock,   R.      When   the  distillation   tlnsk  i 
charged,  the  cock.  R*,  is  closed  and    the  vessels,  F,   F 
and  B'.  are  exliausted.     The  pump  is  then  cut  off  by  clostr. 
R.  and  the  cock,  R3.  is  opened,  so  that   the  flask.  B,  ' 
nearly  cxliaiistcd.     Rl  is  then  closed  and  a  fidl  vacnun 
created  in  F.  which  is  used  for  maintaining  the  vacunn 
In  the  distillation  flask  as  it    falls   during  distillation.  T 
being  closed  and  R'  openetl  when  necessary.      Uistillatiei 
should  begin  at  20° — 22°  C..  and  should  be  one-third  eon 
pleted  by  the  time  a  tenii>erature  of  25°  C.  is  reached 
towards  the  end  it  is  necessary  to  raise  thetemperature  fcr; 
cautiously,  finishing  off  at  38°  C.      If  the  0])erati(m  be  pri' 
perly  conducted,  the  second   receiver,  F*.  .should   contaii 
not  more  than  2 — 3  c.c.  of  liquid,  which  must  be  mi.\cd  Mil 
the  distillate  in  B' ;   the  bottle.  F.  should  not  contain  »n. 
of    the    distillate      Comparative    analyses    of    the   dis'i' 
lates,   obtained   in   this   way,   and   of  those  obtained  1' 
ordinary  distillation  in  air,  showc<l  that  the  fmfural  nn 
the  higher  alcohols  were  identical  in  both  metho<ls.     Tli 
alioholic    strengths    were   also    identical.     Tlic   aldeh.vd' 
were  always  greater  in  quantity  after  ordinary  distillatic 
than  -n-ith  Tacuum  distillation.     The  esters  showed  low 
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results  in  the  case  of  cognac  and  marc  brandies,  and  liiglier 
results  in  the  case  of  ruiufe  and  cherry  brandies,  after 
vacuum  distillation,  as  compared  with  ordinary  distillation. 
The  sum  of  the  acidities  (volatile  and  non-volatile)  after 
vacuum  distillation  was  practically  identical  with  the  total 
acidity    of    the    original    spirit,    whereas    with    ordinary 

'  distillation  the  total  acidity  is  always  increased.  A  series 
"i  six  distillations  in  ractin  made  at  different  times  with 
I  he  same  sample  of  spirit  gave  concordant  results.  The 
vacuum  method  of  distillation  gives  a  distillate  of  which 
tlic  composition  depends  less  on  the  skill  of  the  chemist 
than  the  ordinary  metliod.  and  since  the  mode  of  heating 

■and  condensation  is  strictly  regular,  and  the  chemical 
action  of  the  air  is  excluded,  the  results  must  be  considered 
to  be  more  accurate  than  with  the  ordinary  method  of 
distillation.  The  authors  also  show  that,  in  ordinary 
distillation,  the  analytical  results  are  considerably  affected 
iiy  the  manner  in  which  the  distill.ite  is  collected. — .T.  F.  B. 

"  f  ogitar  "   obtained  from  cactua  jiffs  [prickly  pears],     A. 

Sanna.     Staz.  sperim.  agrar.  ital..  Ifl08.  41.  5.5(1 — 561. 

('hem.  Zcntr..  1!I09.  1,  t575. 
Tjie  author  drew  attention  first  in  190(1  (Annuario  della  R. 
Scuola  Enologica  di  Cagliari,  5.  07)  to  the  suitability  of 
I  actus  rigs  (Opnntia  tniia,  Mill.)  for  the  manufactme  of 
all  ohol.  Each  fruit  weighs  on  the  average  104  grms.  : 
It  contaijis  37  per  cent,  of  husk.  4-2  of  seeds.  6'75  of  proteins. 
I  -^i  of  cellulose,  and  0-28  of  fat.  The  husks  contain 
ii."iS4  per  cent,  of  water.  i-Sl  of  ash.  and  31-35  of  organic 
matter  :  the  shelled  fruit  contains  63'3'i  ))er  cent,  of  water, 
iiy  of  ash,  and  35-76  of  organic  matter.  The  juice  contains 
lo-."i4  per  cent,  of  e.'vtractive  substances,  0-1  of  free  acid. 
l>69  of  a  sh.  and  1 1  '2  of  sugar.  For  the  ])reparation  of  spirit, 
the  crushed  fruit  is  pressed  in  linen  bags,  and  the  red 
juice  is  mixed  with  2  per  cent,  of  vigorously  fermenting 
■must,  and  2  per  1000  of  tartaric  acid.  When  vigorous 
Ifermentation  is  finished,  the  liquor  is  distilled  on  the 
Water-bath.  From  196  kilos,  of  figs.  1'22  litres  of  dis- 
tillate are  obtained,  equivalent  to  16  litres  of  45  per  cent, 
ilcohol.  This  distillate  is  rectified  so  as  to  obtain  a  spirit 
laitainiiig  58  per  cent,  of  alcohol,  and  this  when  stored 
n  lasks  for  four  years  under  suitable  conditions,  yields 

I  cognac,    which,    it    is    stated,    corresjionds    comjiletely 
■*ith  genuine  cognac. — A.  8. 

JRi/m  ,•     Distinction    beturen    Jamnica   and   arlifiriiil . 

K.  Jlicko.  Z.  Untersuch.  Xalir.  ({enussm..  1908.  16. 
433. 
iI'he  aroma  of  genuine  .Jamaica  rum  is  due  to  a  constituent 
j^rhich  is  neither  present  in  Euro]iean  spirits  nor  in  artificial 
iroducts.  Tliis  constituent  is  a  colourless  substance. 
Kjuid  and  non-volatde  at  the  ordinary  temperature, 
t  boils  at  a  higher  temperature  than  alcohol,  is  insoluble 

II  dilute  caustic  soda,  and  has  the  general  characters  of 
u  essential  oil  :  it  is  not  an  ester,  aldehyde,  or  ketone. 
'or  the  distinction  of  genuine  .Tamaica  rum  from  artificial 
iroducts,  the  odour  and  taste  offer  the  best  means,  aided 
'\  a  process  of  fractional  distillation,  the  characteristic 
roma  of  the  natural  );iroduct  being  less  volatile  than  that 
f  the  fictitious  article.  200  c.c.  of  the  spirit  are  diluted 
■  ith  30  c.c.  of  water,  and  distilled,  seven  fractions,  each 
t  25  c.c,  being  collected.     The  first  two  or  three  fractions 

jontaiu  the  esters  of  formic  and  acetic  acid,  and  alcohol. 

iTie  odour  of  artificial  rum  comes  over  mainly  in  the 
:illowing  fraction.  That  of  genuine  Jamaica  rum  does  not 
■ucrally  appear  imtil  the  fifth  and  sixth  fractions. — .J.  O.  E. 

\i-r,oii  rtj  acids  on  peroxi/dasc.      Bertrand  and  Rozcnband. 
Sec  XXJV. 

Patexts. 

fidt    liquors  :     Priming    of .      AV.    J.     Melhuish. 

Glasgow.      Eng.  Pat.  1 3,528,  June  25,  1908. 

HE  use  of  lactose  is  claimed   for   the  priming  of  malt 
ipior-.— J.  F.  B. 

'  rmcnl  and  process  of  producing  it.     A.  I).  Barr,   .Assignor 
to  Mead  .Tohnson  and  Co..  Jersev  City,  N..T.     U.S.  Pat. 
911.803.  Feb.  9,  1909. 
FER.MENT    is    prepared    by    mixing    i>ancreatin.    yeast. 

iiiar.  and  water,  allowini;   the   mixture  to  stand,  evapor- 


ating, placing  the  product  in  a  suitable  alkaline  culture 
niedium,  allowing  it  to  stand,  and  evaporating.  Uener- 
all)'  stated,  the  constituents  are :  a  proteoh-tic  ferment, 
an  organised  ferment,  carbohvdrate  matter,  and  water. 

—J.  F  B. 

I    Australian  tree  called  '"  blackhoy  "  :    Industrial  ■utilisation. 
i        of   the [producliou    of   alcohol,    sugar,    gum^.    and 

resins].     R.   W.   Wallace   and   G.    Revnaud.     Tr.    Pat. 

394,234,  Nov.  20,  1907. 

I  The  tree  known  in  Australia  imder  the  ndme  of  "  black- 
boy  "  consists  of  an  inner,  woody  portion  rich  in  saccharine 
matter,  whilst  the  bark  contains  considerable  quantities 
of  gums.  '■  guttas."  and  resins.  Tlie  sugar  is  analogous 
to  maple  sugar,  and  the  woodv  jjortion  also  contains  yeasts 
oi-  ferments.  The  process  described  consists  in  separating 
the  woody  portion  from  the  bark,  macerating  the  former 
with  water,  and  allowing  fermentation  to  take  place  ; 
the  dilute  alcoholic  solution  obtained  may  then  be  employed 

j  foi-  extracting  a  further  quantity  of  the  wood,  until  the 
alcoholic  strength  of  the  solution  is  such  that  it  is  worth 
while  to  distil  the  alcohol.  The  gums.  etc..  are  obtained 
by  treating  the  finely  divided  bark  with  a  suitable  solvent 
such,  for  instance,  as  the  alcohol  produced  in  the  first  part 
of  the  process.  Or,  the  bark  may  be  subjected  to  the 
action  of  the  alcoholic  vapours  produced  in  the  distillation, 
before  these  vapours  are  condensed.  Tlie  solution  contain- 
ing the  gums  and  resins  is  then  evaporated  so  that  the 
alcohol  may  be  recovered.  The  residue  obtained  from  the 
evaporation  is  utUisable  as  such,  or  the  gums  may  be 
sciiarated  from  the  resins,  etc.  by  a  process  of  sifting. 

— W.  P.  8. 

Worts  ;      After-saccharification    of     dextrinous .     R. 

Dietsehe.    Ger.  Pat.  205.057.  Mav  20.  1908.     Addition 

toGer.  Pat.  181,581. 
AccORDlso  to  the  main  patent  (181,581).  the  wort 
was  run  off  as  hot  as  possible  and  was  then  boiled  with  the 
hops,  and  after  a  certain  time,  the  boiling  was  internipted» 
tlie  wort  cooled  to  about  70°  C  cold  mash  added,  and  when 
the  after-saccharification  was  complete,  tlie  whole  again 
boiled,  or  at  least  heated  to  S0°— 90^  ('..  to  destroy  the 
diastase.  According  to  the  present  additional  patent,  the 
mashing  is  performed  with  only  the  husks  and  grits  of  the 
malt,  the  hot  wort  is  run  off  and  boiled  with  the  hops  and 
then  cooled  to  about  70'  C  The  malt  flour  is  added  to  th» 
cooled  wort  along  with  the  cold  mash  and  is  rapidly 
saccharified.  The  wort  is  then  again  boiled  in  order  to 
destroy  the  diastase. — A.  S. 


XVIII.— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(J.)— FOU1J8. 

Cnroa  ;     Xew   method  of  determining  theobromine   in . 

.\.  Kreutz.     Z.   Untersuch.   Nahr.   Cenussni..    I90K.   16. 

.")79— .584. 
The  free  theobromine  is  determined  as  described  in  tliis  .1.. 
1909.  215.  For  the  determination  of  the  combined 
theobromine,  the  cocoa  re.sidue  on  the  filter  is  dried, 
transferred  to  the  original  flask,  and  heated  with  4 
jjei  cent,  sulphuric  acid  foi'  about  45  minutes,  under 
a  reflux  conder.sei-.  Tlie  hot  liquid  is  tr.-nsferred 
to  a  beaker,  neutralised  with  barium  carbonate,  and 
evaporated  to  dr\me.ss  in  a  Hoffmeister  capsule.  The 
capsule  and  contents  are  then  disintegrated  with  pure 
sand,  and  the  powder  extracted  with  chloroform  for 
5  hom-s  in  a  Soxhlet  a]iparatus.  After  distillmg  off  the- 
solvent,  the  white  residue  is  weighed  :  it  represents  the 
theobromine  ]>resent  in  the  cocoa  in  the  combined  forin. 

— J.  0.  B. 

Formaldehyde  ;    Effect  of npou  digestion  and  health, 

H.  W.  Wiley.     United  Slates  De])!.  of  .\gncult..  Bureau 

of  Chem.,  Circular  No.  42.  Dec.  21.  1908. 

■•  FoRM.M.DEHYDE  is  one  of  tho.se  preservatives  the  use  of 

which  in  foods  has  been  almost  univei-sally  condemned  by 

expert,-,  plivsicians.  and  the  general  public."     Neverthe- 
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less,  as  forma Idoliydc  lias  herptoforo  been  considerably 
nsed  in  certain  foods,  esperially  in  dairy  iiroducts.  and  is 
still  advertised  mider  its  own  and  other  name.'-  for  use  in 
'iich  products  to  a  limited  extent,  the  author  deemed  it 
wise  to  investigate  the  i|uestion.  Medical  data  indicate 
plainly  that  fornialdcliyde.  even  taken  in  small 
quantities,  acts  as  an  irritant  to  the  mucous  membrane, 
the  normal  organs  being  at  once  actively  stinudatcd  so 
•as  to  iTcate  for  the  time  a  false  appetite.  J'he  final 
conclusion  arrived  at  is  that  the  addition  of  formaldehyde 
to  foods  tends  to  derange  metabolism,  disturb  the  normal 
functions,  and  produce  irritation  and  )mduc  stimulation 
of  the  seeretory  activitie.s,  and  is  therefore  never  justifiable. 

African  oils  and  oil  eeed«.     See  XII. 

Jlaumene  lvalue  of  oilg.     Tortelli.     See  XII. 

P.\TEXTS. 

Milk  :  Drsiecaling  — ^.  .1.  H.  Campbell.  Xe«  York,  and 
C.  H.  Campbell.  Philadelphia.  Assignors  to  National 
Nutrient  Co..  Jersey  Citv,  N.J.  I'.S.  Pat.  '.)I0.784, 
January  26,   1909. 

P.iRTiAliy  skimmed  milk  is  heated  to  a  temperature  below 
the  coagtdating  point  of  albumin,  and  subjected  to  a  blast 
of  air  until  it  is  concentrated  to  a  thick  liquid.  The  latter 
is  then  delivered,  in  the  form  of  a  thin  liiyer,  on  to  the 
surface  of  a  revolving  drum  heated  iutemally  to  a  tempera- 
ture below  l.')8'  F.  T'he  dry  film  is  removed  from  the 
surface  of  the  drum  before  the  latter  has  made  a  complete 
revolution,  and  the  practically  solid  material  thus  obiained 
is  further  dried,  and  jiowdered. — W.  P.  S. 

Proleld-n  [casein]  from  hiillcrmilk ;    Process  of  producinij 

certain .     L.  H.  Renter,  Berkeley.  Cal.     U.S.  Pat. 

911.209,  Feb.  2.  1909. 

The  buttermilk  is  treated,  at  a  temperature  of  about 
32'  F..  with  alkali  in  order  to  neutralise  the  acidity  and 
convert  the  casein  into  a  soluble  com^ioinid  ;  the  mixture 
is  then  heated  to  about  ir>0°  F.  for  1  hour  or  more,  with 
constant  stining.  and  next  boiled  for  about  1  minute,  so 
as  to  separate  completely  the  albumin  from  the  soluble 
caseiiL  After  cooling  and  clarifying,  the  mixture  is 
Jtiltcred  and  the  casein  is  ))recipitated  from  the  heated 
filtrate  by  means  of  sulphurous  acid. — W.  P.  S. 

Potatoes  ;   Process  of  treating  the  juice  of .     R.  Gold- 

schmidt,  Taikowitz,  Austria.     Eng.  Pat.  8699,  April  21, 
1908. 

See  Fr.  Pat.  390,018  of  1908 ;  this  J.,  1908, 1077.— T.  F.  B. 

(JB.)— SANITATION  ;     WATER    PIRIFICATION. 

Drinking    water ;     Purification    of    .      Times    Eng. 

Suppl.,  Feb.  17.  1!K)9. 
Attentiox  is  now  being  directed  to  non-submerged  sand- 
tilters  for  the  ))uri(ication  of  potable  waters,  and  Dr. 
Jliquel  (of  the  Saint-.Manr  Experim.  Station.  Paris.) 
has  lately  conducted  a  long  series  of  interesting 
experiments.  The  principle  of  the  sand-filter,  not 
submerged  or  sunk  below  the  water-line,  is  as  follows  : — 
On  a  bed  of  fine-grained  sand.  1-20  metre  in  thickness, 
the  water  undergoing  purification  is  distributed  in  the 
form  of  fine  rain.  The  surface  of  the  filter  must  never 
become  covered  with  a  layer  of  liquid,  even  of  the  lliinnest 
character.  The  water  ptMictrates  into  the  sand,  percolates 
through  it.  an<l  issues  freed  from  any  bacteria  it  may  have 
previously  contained.  The  filter  must  l)e  thoroughly 
drained  at  its  base.  The  sand  miist  be  of  a  fairly  fine 
grain,  picfcrably  such  as  will  pass  through  a  sieve  with 
mcsbes  of  1  square  mm.  in  size.  Dr.  Jliquel's  tests  have 
been  carried  out  with  experimental  litters  constructed 
of  sheet  iron,  80  cm.  in  diameter.  He  has  ascertained 
that  thicknesses  of  sand  less  than  1-20  metre  in  depth 
were  insuflicient  to  effect  the  sterilisation  of  the  water. 
The  sterilisation  is  defe<tive  for  a  time  after  starting 
*  new  filter,  but  at  the  end  of  a  few  days,  or  in  some 
<  ases  after  several  weeks,  it  fecomes  satisfa-tory.  It 
then  wholly  remmi's  all  the  bacteria,  and  may  continue 


to  work  properly  for  many  months  without  cleansins;. 
In  those  instances  where  the  liquid  under  treatment  is  the 
turbid  water  of  a  river,  the  degeneration  of  the  filter  is 
more  rapid,  but  this  can  be  avoided  by  a  preliminar\ 
straining  process  in  a  non-submerged  filter  only  30  cm.  in 
depth.  The  town  of  Chateaudun,  where  for  many  years  past 
typhoid  fever  luus  been  prevalent,  has  just  proceeded  to 
instal  a  filter  on  this  principle,  and  the  results  obtained 
there  have  lecently  been  laid  before  the  Society  of 
Civil  Engineers.  Sand  from  the  river  Loire  was  vised, 
screened  tlirough  a  millimetre  sieve.  The  filter-bed  has  a 
superficial  area  of  2.VI  square  metres,  and  the  sjieed  of 
filtration  ranges  between  three  and  five  cubic  metres  per 
metre  of  surface  in  24  hours.  It  has  been  shown  by  an 
analysis  that  all  the  injxirious  bacteria  were  removed,  and 
it  has  also  been  demonstrated  that  it  is  essential  to  avoid 
clogging  the  filter. 

P.tTENTS. 

Sewage ;     TrcaimenI   of .     E.    W.    Ives.    Gomersal, 

York,s.  Eng.  Pat.  U1..557,  May  15,  1908. 
The  invention  i-elates  to  the  construction  of  a  tank  or 
filter  in  which  the  sewage  is  treated.  Inclined  walls  or 
slabs  are  jilaced  across  a  tank,  the  walls  reaching  nearly  to 
the  bottom  and  tO]>  alternately,  so  that  the  sewage  is 
caused  to  pass  successively  under  one  wall  and  over  the 
next.  The  space  between  the  walls  may  be  filled  with  any 
suitable  filtering  material. — W.  P.  S. 

Seicage   and   the   like;  Apparatus  for   the   purifiealion   of 

■  by  means  ol  sietts  placed  in  the  current  of  liquid. 

G.  Windschild.     Fr.  Pat.  39-l..i82.  Sept.  23,  1908.  Inder 
Int.  Conv..  Feb.  17,  and  July  29.  1908. 

The  sieves  have  the  form  of  conical  dnims  which  are 
mounted  horizontally,  so  that  the  lower  side  of  the  drum 
is  immersed  in  the  sewage  or  water  llowing  along  a  channeL  ' 
The  drums  are  rotated  and  the  matters  collecting  on  the 
sieves  are  removed  by  jets  of  compressed  air  when  the , 
sieve  reaches  the  ujiyx-rmost  position.  The  jets  of  air  an 
admitted  to  the  outside  of  the  sieve  through  pijies  having 
slit-like  ojienings.  and  the  solid  matters  fall  from  the  sieves 
into  a  shoot  by  which  they  are  carried  away.  -Means  an 
provided  for  causing  the  pipes  supplying  the  air-jets  to 
pass  to  and  fro  over  the  surface  of  the  sieve,  and  ]>artition( 
or  ribs  are  fitted  on  the  sieves  so  that  the  solid 
raattei-s  do  not  fall  off  before  they  are  over  the  mouth  of 
the  shoot.  The  lower  part  of  the  drum  is  sujiported  by 
roUei-s,  and  a  .second  sieve  may  be  lixed  inside  the  main 
sieve.— W.  P.  S. 

Water ;    Purification  of  [dectroli/ticalh/].     I).  L.  V. 

Browne,  Assignor  to  J.   B.  Jliller.  ."san  Francisco,  OtL 

U.S.  Pat.  9I0.49O.  Jan.  2t>.  HKKt. 
The  electrolytic  vessel  consists  of  a  tank  provided  with  I 
inlet  and  outlet,  and  furnished  with  a  series  of  anodes  and 
cathodes  '"  made  of  iron.  zinc,  manganese  dioxide,  a 
aluminium,  the  various  metals  being  alternately  placed." 
.\  series  of  carbon  anodes  and  cathodes  is  placed  at  tiMI 
discharge  end  of  the  tank,  in  order  to  accelerate  OK' 
"  floeculation  "  of  the  hydrous  oxides  of  the  iindesirMb' 
metals. — B.  N. 


Cread  soaps  ; 
holz. 


(C. )— DISINFECTANTS. 

Valuation  of  solutions  of 

Chem.-Zeit.  1909,  33,  181- 


.     W. 

-182. 


Spalto- 


n^^ 


A  method  of  determining  the  amount  of  water  in  ei 
soap  is  ba.scd   upon  the  fact   that  such  soaps  giv 
solutions  with  glacial  acetic  acid,  and  that  these  1' 

turbid  from  the  separation  of  cresols  and  fatty  acids 

addition  of  a  sufficient  quantity  of  water.  Cresol  soap- 
containing  atxiut  til  ]ier  cent,  of  cresol.  and  water  up  li 
about  13  ix-r  cent,  yield  clear  solutions  with  glacial  aceti' 
acid  in  all  proportions.  When  the  proportion  of  watei 
is  above  13  jver  cent.,  there  is  either  an  iuime<liati 
turbidity,  or  there  is  solution  followed  by  turbidity.  Oi 
now  adding  more  acetic  acid,  a  clear  solution  is  agaii 
obtained,  after  the  addition  of  a  certain  amount.  Thu' 
when  J  c.c.  of  cnsol  >nap  are  treated  drop  by  drop  will 
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glacial  acetic  acid  and  no  turbidity  results,  the  amount  of 
water  cannot  exceed  13  per  cent.  On  titrating  5  c.c.  of  a 
cresol  soap  with  50  per  cent,  acetic  acid,  the  amount 
required  to  produce  a  permanent  turbidity  decreases  with 
the  increase  in  the  proportion  of  water.  This  is  shown  in 
the  following  results  obtained  with  a  typical  cresol  soap 
on  addition  of  50  per  cent,  acetic  acid  : — 


3 — 6  hours.  In  order  to  facilitate  the  resolution  of  the  fibre 
bundles,  petroleum  is  added  to  the  material  in  the  digester 
to  the  extent  of  5 — 10  per  cent,  of  the  weight  of  the  bagasse. 
The  boiled  material  is  then  reduced  to  pulp  and  washed  in  a 
kneading  machine,  retined  between  horizontal  millstones, 
strained,  again  refined  in  a  .Jordan  mill  and  converted  into 
paper.     (2).  A  cellulo.se  pulp  is  prepared  by  digestion  with 


Jer  cent,  of  cresol  in  soap           66-7  64-0 

Per  cent,  of  water  in  soar          ■  ■          •  ■          •  ■           5-4  9'3 

Acid  required  to  produce  tirst  turbidity,  in  c.c.  —  0.4 

, ,,        clear  solution         „  —  2.8 

, final  turbidity       „  13-4  ,      12-5 


62-7 

11-2 

0.2 

3-1 

12-0 


60'7 

14.0 

O-I 

3-5 

11-8 


53-9 

50.6 

48-9 

47-2 

23-6 

28.4 

30-8 

33-1 

turbid 

turbid 

turbid 

turbid 

4-3 

4- 

5-0 

5-4 

9-7 

8. 

8.0 

6-9 

45-5 

35.4 

turbid 


In  practice  this  affords  a  rapid  means  of  determining, 
e.g.,  whether  a  delivery  of  soap  is  up  to  sample,  and  an 
increase  of  1  per  cent,  of  water  may  be  readily  detected 
by  the  use  of  acetic  acid  of  definite  strength  as  a  reagent. 

— C.  A.  JI. 

Faroiis  ai.^()iak  as  an  insecticide  on  plnnls.    Vermorel  and 
Dantony.     Compt.  rend.,  1909,  148,  302—304. 

All  the  soluble  salts  of  arsenic  have  an  injiurious  action 
>u  the  green  organs  of  plants,  which  prevents  their  use 
1.?  insecticides.  The  insoluble  cupric-arsenic  compoimds, 
Scheele's  green  and  Scliweinfurth's  green,  when  mi.xed 
ivith  lime,  are  efficient  and  innocuous  insecticides,  but 
hey  lack  the  quality  of  adhesion.  Lead  arsenate,  pre- 
lared  by  double  decomposition,  possesses  all  the  quaUties 
lequirecl  of  a  good  insecticide,  but  its  white  colour  may 
■ause  fatal  mistakes,  and  its  use  has  been  forbidden  in 
;onsequence.  The  authors  have  employed  ferrous  arsenate 
vith  success  for  three  years,  and  contend  that  this  com- 
)oiuid  is  free  from  all  objections.  They  prepare  solutions 
lontauiing  400  grms.  of  crj'stallised  sodium  arsenate  and 
:00  grms.  of  ferrous  sulphate  per  10  litres  respectively. 
^he  iron  solution  is  added  cautiously  to  the  arsenate 
lolution  mitil  the  mixture  shows  a  blue  reaction  with 
erricyanide  test  paper  :  the  mixture  is  then  diluted  to  100 
tres  for  use.  It  is  important  that  the  iron  salt  should  be 
H  slight  excess  over  the  arsenate.  The  precipitate  con- 
siins  ferrous  hydroxide  in  addition  to  ferrous  arsenate  ; 
IS  a  dull  green  colour,  is  an  efficient  insecticide,  and 
dheres  well.  The  proportions  indicated  above  produce 
wash  containing  200  grms.  of  ferrous  arsenate  per  100 
tres ;  stronger  washes,  containing  500  grms.  per  100 
tres,  adhere  still  more  completely.  Vines,  which  are  the 
lants  most  sensitive  to  the  "  scorching  '"  action  of  arsenic 
reparations,  suffer  no  ill  effects  from  the  latter  dose, 
ut  a  wash  of  200  grms.  per  100  litres  is  quite  sufficient. 

— .T.  F.  B. 


XIX.— PAPER,     PASTEBOARD,    &c. 

Patests. 

igar-canc  and  fimilar  substances;    Process  of  treating 

.     G.  D.  Burton,  Boston,  Mass.     V.K  Pat,  909,987, 

Jan,  19.  1909. 

HE  specification  describes  a  variety  of  treatments  of 
igetable  fibres,  with  baths  of  soap,  of  salts  including 
"ilates,  and   of  electrolytic   products, — A.  S. 

J>tous   plants,    esparto,    etc.  ;    Manufacture   of   cellulose 

tfrom by    electro-chemical    treatment.     F.    E.    M. 

iDubrot   and   J.    M.    E.    Lockhart.     Fr.    Pat.    394,111, 
lept.  5,  1908. 

Ifaeto  and  other  plants,  after  steeping,  are  subjected  to 
y  action  nf  an  electric  current  in  presence  of  a  solution 
Jitaining  sodium  chloride  and  '•  soda."  In  this  way  the 
llulose  fibres  are  separated  from  the  parenchyma!  and 
m  incrusting  substances  are  dissolved. — J.  F.  B. 

passe  ;    Treatment  of for  conversion  into  cillulose 

fr  pulp  for  paper  or  boards.  Comp.  Industrial  de  C'cllu- 
'---.     Fr.  Pat.  394,143,  Aug.  8,  1908. 

|fO  tind.s  of  pulp  may  be  made:— (1).  The  bagasse  is 
■led  with  water  under  a  pressure  of  4 — 6  atmos|iheres  for 


alkaline  solutions  and  treatment  in  a  breaking  engine  and 
beater  in  the  usual  manner. — J.  F.  B. 

Paper  pulp  [from,  seaweed}  ;    Process  for  the  manufacture 
of .     V.  J.  Kuess.     Fr.  Pat.  394,494,  Sept.  21,  1908. 

Pl.\nts  of  the  alg«  group,  particularly  seaweeds  of  all 
varieties,  are  dried  in  the  air,  cleaned  and  freed  from 
sand.  They  are  then  digested  at  a  temperature  between 
125^  and  130"  C.  with  an  alkaline  solution,  preferablj'  com- 
posed of  2  kilos,  of  potassium  carbonate,  1  kilo,  of  sodium 
carbonate,  and  0-5  lolo.  of  sodium  hydroxide  per  100  litres. 
The  digestion  is  complete  after  1 — 2  hours,  and  the  fibres 
are  then  treated  mechanically  in  the  usual  manner. 

—J.  F.  B. 

Viscose  ;•  Manufacture  of  cellulose  derivatives  from  — — . 
L.  Lihenfeld,  Vienna.     Eng.  Pat.  8708,  April  21,  1908. 

Cellulose  derivatives  which  are  .stable  in  the  dry  con- 
dition and  are  soluble  in  dilute  alkalis,  ammonia,  or  even 
in  warm  water,  are  prepared  by  treating  crude  or  pmified 
viscose,  or  one  of  its  derivatives,  with  an  oxidising  agent, 
s\uh  as  a  permanganate  or  manganate,  and  precipitating 
the  product.  For  instance,  10  kilos,  of  a  solution  of  the 
zinc  salt  of  viscose  in  ^oda  lye  of  3 — 15  per  cent,  strength, 
■  ontaining  300 — 600  gi'ms.  of  cellulose,  are  mixed  with 
successive  portions  of  a  solution  containing  oO — 180  grms. 
of  potassium  permanganate  in  2 — 3  litres  of  water.  The 
mixture  thickens  at  first,  but  on  continued  agitation  it 
becomes  mobile.  After  standing  for  some  hours,  the 
manganese  oxides  are  filtered  off  and  the  cellulose  com- 
pound is  precipitated  by  an  acid  ;  or  else,  the  whole  mix- 
ture is  precipitated  by  acid  and  the  manganese  oxides  are 
removed  by  sulphurous  acid.  The  precipitated  compound 
is  finally  washed  and  dried  :  it  is  then  soluble  in  a  2  per 
cent,  sodium  hydroxide  solution.  The  solution  of  the 
sodium  or  ammonium  compound  may  be  dried,  so  as  to 
give  a  product  soluble  in  water,  or  iasoluble  metalhc 
compounds  may  be  obtained  by  precipitation  with  a  zinc 
or  copper  salt. — .J.  F.  B. 

Cellulose    compositions':      Mannjaelure     of    stable , 

E.  A.  L.  Rouxeville.     Fr.  Pat.  393,310.  June  1,   1908. 
Under  Int.   Conv..  June  3,   1907. 

The  modified  terpene  hydrocarbons  described  in  previous 
patents  (this  J..  1906,  83:  1907,  088,  1133)  are  .soluble 
in  the  same  media  and  mix  very  intimately  with  nitro- 
t-ellulose,  natural  or  vulcanised  gums  (caoutchouc,  gutta- 
percha, shellac)  and  rubber  substitutes  ;  and  compositions, 
which  are  considerably  more  stable  than  celluloid  when 
heated,  are  made  by  mixing  these  substances,  in  various 
proportions  according  to  the  properties  desired.  In  cert-iiin 
cases  ordinary  cellulose  may  be  incorporated  with  the 
terpene  product,  and  the  mixture  treated  with  nitric 
acid,— J.  F.  B. 

Plastic  ma^sscs,  coatings,  films,  imitation  leather,  etc.    [from 

cellulose]  ';    Process  of  manufacturing .     F.   .Mevor. 

Fr.  Pat.   393,963,  Aug.   29,   1908, 

SoLtiTlONS  of  ceUulose  compounds  (nitrates,  acetates,  and 
viscose)  are  converted  into  the  plastic  condition  by  the 
simultaneous  presence  of  both  a  solvent  and  a  coagu- 
lating substance,  in  such  proportions  that  the  cellulose 
derivative  is  neither  truly  dissolved  nor  fully  coagulated. 
These  plastic  compositions  are  not  stickv'  and  can  be 
worked  in  a  hichlv  concentrated  condition   by  the  usual 


268  Cu  XX.—FISE  CHEMICALS,  ALKALOIDS,  ESSENTIA!.  Oils.  &  EXTRACTS.      [Much  15.  wo». 


spreadiup  machines.  If.  for  instance,  cellulo.sc  apptate  be 
employeii.  the  jilastir  mass  is  made  bv  means  of  a  mixture 
of  acetone  and  water.  .Such  a  mass  can  Ix-  ap))lied  to 
cloth  or  pajHM  aiul  at  the  same  time  a  iwtterri  mnv  be 
impressed  on  it  with  an  engraved  roller.— J.  F.  H. 

CeUulose  thread),  etc.     Fr.  Pat.  394,586.    Ste  V. 


XX.-FINE    CHEMICALS.    ALKALOIDS, 
ESSENTIAL  OILS,  AND   EXTRACTS. 

Enzymes    capable    of    lii/tlmlysing    «aliciii     anil    nrUiilin. 

W.  Sigmnnd.  Monat.sli.  Chem.,  lilOSI.  30.  77—87. 
A  NEW  enzyme  salicase,  has  Ijeen  obtained  from  the 
twigs,  bark  and  leaves  of  numerous  varieties  of  willow 
and  poplar.  It  slowly  hyclrolysps  salicin  to  dextrose 
and  saligenin.  but  is  quite  without  action  on  anivgdnlin 
and  is  therefoiv  not  identical  with  eniulsin.  The  enzyme 
is  active  cither  in  the  acpieous  liquid  obtained  by  soaking 
the  twigs,  etc..  of  the  plant  for  1—2  days  or  when  precipi- 
tated  from  this  by  means  of  alcohol.  In  a  similar  matuier 
an  enzyme,  tnhiiliisi.  has  liceii  detected  in  ling  [CiUliina 
i-iilgarU)  and  billK-ny  (Vorclniuni  iiii/rfiUii,^).  which 
hydroly.ses  arbutin  to  de.\trose  and  quinol.  This  also  is 
Tvithout  action  on  amygdalin. — E.  F.  A. 

Bark    of    Pruniiti    serciliim  :     Cniiitlitiieiits    ti/     llu -. 

Isolation  o/  l-mniiilthiiiiliili  ijliieosirlr.  F.  ^^.  Power 
and  C.  W.  Mooiv.  Chem.  ,Soc.  Proe..  1909,  26.  27. 
The  material  employed,  consisting  of  the  air-dried  bark 
of  Primus  serolina,  Khrhart.  yielded  on  maceration  with 
water  an  amount  cif  hydrogen  cyanide  convsjiouding 
with  about  ()-<)7.")  jier  cent,  of  its  weight.  It  has  Ix-en  shown 
to  contain  /-niandelonitrile  ghicoside.  C,4Hi7()6X  (ui.p. 
'•♦i) — 147"  C.  ;  |a]r>  =  -  29-(i  ).  which  has  also  been  obtained 
as  its  tetra-acety!  derivative  (m.i)t.  136—137^  C, ; 
[«]d  =  — 240").  and  an  enzyme  which  livdrolvses 
/i-elujosides.  .\n  alcoholic  extract  -of  the  bark",  on  "dis- 
tillation with  steam,  yielded  small  amounts  of  benzoic  acid 
and  an  essential  oil.  I>ut  no  liydrogen  cyanide.  The  non- 
volatile constituents  of  the  baik  consisted  of  a  green  resin, 
insoluble  in  either  hot  or  cold  water:  a  bromi  resin, 
soluble  in  the  hot  aqueous  Hquid.  but  deposited  on  cooling, 
and  material  which  remained  dissolve<l  in  the  cold  aqueous 
liquid.  The  green  resin,  amounting  to  about  one  (ler  cent, 
of  the  weight  of  the  bark,  vickled  a  i>bvlosteiol,  C-Hj^O 
(m.p.  13.5—136'  C.  :  [a)D=  -  34-0  )."  palmitic,  Stearic, 
oleic,  linoUc,  and  /solinolenic  acids,  a  little  ipuranol, 
CoaHjgOotOH),.  and.  after  a<id  hvdrolvsis.  oleic  acid, 
dextrose,  and  ,:i-methyla>sculctin.  C,oHg(),.  The  brown 
resin,  amounting  to  about  one  jn-r  cent,  of  the  wei"ht 
of  the  bark,  yielded,  after  acid  iiydrolysis.  traces  o?  a 
phytosterol.  small  amounts  of  oleic  "acid,  ff-methyl- 
a>scidetin.  and  dextrose,  along  with  insoluble,  red.  resinous 
material.  The  jMrtion  of  the  akoholic  extract  which  was 
soluble    in    cold    water    contained    the    /-mandclouitrile 

fluooside,  together  with  a  quantity  of  sugar  .ind  tannin. 
t  yielded,  furthermore.  b»-nzoic".  trimethylgallic.  and 
;i-curaaric  acids,  and  traces  of  a  substance  melting  at 
240—241  v..  and.  after  heating  with  dilute  .sulphuric 
acid,  /-mandelic  acid  and   l-methyla>sculetin  were  obtained. 

Pinene  ;    Oxidation  nj wid,  mercuric  acetate.     G.  G. 

Henderson     and    .1.     \\ .    .Agnew.     Chem.    .Soc.     Proe 
1909,  25.  35. 

By  the  action  of  aqueous  meivuric  acetate  at  the  ordinary 
temiierature.  pinene  is  <-otiverted  into  sobrerol, 
'^'lo Ki'*^^'--  ''  <'<">M"""><'  formerly  i)re(>anvl  bv  oxidising 
pinene  with  moist  oxygen  in  sunlight,  and  sobrerol  is 
oxidised  to  a  hydroxyketonc.  CinHi.-IOH )( ).  when  bcated 
with  the  same  reagent.  The  hydroxykclouc  isrcilmed  to 
sobrerol  when  dissolved  in  nuiist  ether  and  tivatcd  with 
sodium,  and  it  yields  carvacrol  on  reduction  with  aqueous 
hydriodiiacid  in  theiold.  When  heated  fora  short  time  with 
anhydrous  oxalic  acid,  it  yields  carvone  together  with  some 
carvacrol,  and  when  it  is  oxidised  with  an  acidiiied  solution 
of  potassium  ix-rmanganate.  terix-nvlic  acid  is  obtained. 
Hence  it  is  concluded  that  the  hydro.xvketonc  is  .S.hydroxy- 
carvotanacetone.     .Sobrerol  tan  also"  1h-   prepared"  bv  the 


action  of  mercuric  oxide  on  a  cold  .solution  of  pineuc  in 
acetic  acid,  whilst  if  the  solution  be  heated,  the  oxidation 
product   is  the  hydroxyketonc. 

Essential     oils;      Constituents    of .       Inversion      o[ 

carvcnent.  CioHi^.  to  isocarvenene.  F.  W.  Semmler. 
Ber.,  11X)9.  42.  522- 527. 
Whes  carvencne  (this  ,J..  1909.  IO(i|  is  boiled  with  a  25 
per  cent,  solution  of  sulphuric  acid  in  alcohol,  a  terpene  is 
produced.  This  is  styled  t«(xarvenene.  and  boils  at 
59  — 02  C.  at  10  mm.,  has  nn  =  l-48(\  and  the  sp.  gr. 
0-845  at  20  (',  The  terpinenc  obtained  from  sabinene 
dihydrocbloridc  by  the  action  of  aniline  was  treuted  with 
bromine,  when  ter|)inolene  tetrabromide  was  isolated. 
Carvenene.  when  reduced  with  sodium  and  amvl  alcohol, 
forms  dihydrocarvenene  (CjoHis,  A^-tctrahydrocymenc), 
which  boils  at  55' — 56'  C.  at  12  mm.,  and  has  the  sp.  gr. 
0-824  at  20^  C..  and  nD=l-401.  By  the  oxidation  of 
carvenene  with  ozone,  a  diketone.  CgUiit-);,  is  prodmed, 
boding  at  82" — 86'  C.  at  10  mm.,  and  having  the  sp.  gr. 
0-95  at  20'  C,  and  nn  =  1-433  :  the  dioxime  melts  at  ISO'  C. 

— F.  Shun. 

Cinnamoinnm     zeylanicuvi.    Breyu  ;     Essential    oil    of    the 

root-bark-  of .     A.   A.   L.   Pilgrim.     Pharm.  Week- 

blad.  19tl9.  46.  50—54.     Chem.  Zentr..  HKtO.  1.  534. 

The  light  yellow  oil  has  a  strong  odour  of  eam|>hor  :  it 
is  miseible  with  alcohol,  ether,  petroleum  spirit,  and 
benzene:  and  camphor,  which  is  the  chief  cmistitiu-nt. 
separates  from  it  even  at  the  ordinary  temperature.  It 
contains  also  pinene.  cineol.  dipeutene.  phellandrene, 
eugenol.  safrol.  earyophyllene.  and  borneol.  It  has  the 
sp.  gr.  0-99366  at  1,5"  0..  and  optical  rotation,  -f  50-2° 
in  a  20  mm.  tube.^.\.  S. 

"  Suprarenine  :     A    new    synthesis    of    ."'     Note    im 

K.    Boltcher's   communication.     H.    Paulv.    Ber..    I!t09, 
42.  484—485.     (See  this  J.,  1909.  218.)" 

TiiK  author  calls  attention  to  the  fact  that  Bottcber  give* 
no  analytical  data  or  physical  constants  in  support  "f 
his  claim  to  have  syuthcsiscd  suprarenine  {loc.  ciM. 
Bottcher  merely  gives  qualitative  tests  and  asserts  that 
his  product  has  the  .same  pharmacological  action  as 
suprarenine.  The  atithor  recently  attempted,  without 
success,  to  produce  suprarenine  by  the  action  of  methyl- 
amine  on  3 : 4-diliydroxyphenylhalogencthanolamine 
(Ber..  1908.  41,  4151)."  a  method"  very  "similar  to  ili.it 
adopted  by  Biittcher. — F.  Sitnx. 

Alo.ryl.   III.     V.    BInmentlial  and   K.   Jaeoby.    Biochem. 
Zeit.s.,    1909.   16.   20—36.     (.See   this  J,.    r90S.   710.) 

The   toxicity   of   atoxvl   (.sodium  ;)-aminoplicuylarsinate) 
is  atfected  I>y  alteration  of  the  amiuo-s;roup  in  the  sei)<ie 
indicated  by"  Ehrlich  and  Berthcim  (Ber..  19IIH.  40.  3292). 
Thus,  introduction  of  an  acetyl  radical  into  the  auiiiin- 
group  is  accompanied  by  considerable  diminution  of  the 
toxicity,  which,  however,  is  not  atfected  by  replacement  of 
the   amino-hydrogen   by   other   groups,   sucli   as   metlirl. 
Complete  replacement  of  the  amino-grou])  by  iodine  or 
hydroxyl  results  in  increased  toxicity.     In  the  ea.se  of  the 
mercury  salt  of  p-aminophcuylarsinic  acid,  changes  in  the 
amino-group    have    little    intlueiu-e    on    the    toxicity.     A 
non-poisonous    product,   such   as   the   mercury   salt   of  p. 
iodophenylarsinic    acid.     may.     indeed,     result,     but     the 
toxicity  of  the  mercury  compounds  seems  to  be  iuUuemvd  , 
more  by  the  content  of  mercury  than  by  any  alteration  of  : 
the  amino-group.     Changes  in  the  arsenic  group  lead  Jo! 
very  consiilerable  variation  in  the  i>oisonous  pro|)prti»e,j 
the     reduction     [iroducts    of     atoxyl     and     ai  clylatos,vt 
(aTsacetin)  being,   under    some    circumstances.    2t*   to   30 
times  as  toxic  as  atoxyl  it.self. — T.  H.  P. 

Oi phenyl ntflhani  ,-    Preparation  oi .     .\.   Xa.stjulcOW. 

.1.    Rnss.     Phvs.-fhem.    Ges..     IOIIk.    40.     1376—1370. 
(hem.  Zentr."  1!K)9.  1.  534— .5.35. 

Tut:  author  has  improved  the  older  nu'thiHl  of  pre|>arinit 
di|>henylmethane  and  it«  homologncs.  by  dis|)Oiiiiini{ 
with  the  use  of  glacial  acetic  acid,  and  instead  hi'itinu  tiie 
mixture  for  3  hotirs.  In  this  way  25  ernis.  of  diphenvl- 
metbune  were  obtained  from  100  c.c.  of  formalin,  lOOc.c.,1 
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lof  coiuentiati'd  si!l])liuiic  acid.  ai;d  COO  c.c.  of  tenzene. 
Mtolylmethane  and  3-3'-dinitrodiplienylmethane  were 
prepared  in  a  similar  manner  from  toluene  and  nitro- 
Ibenzene  respectively. — A.  S. 

lNitronielha7ie ;      Preparation    of    .     W.     Steinkopf. 

Ber.,  1908,  41.  44.57—4458. 
IThe    aiithor    describes    an    improvement    of    Preibiscll's 
Imcthod  (J.  prakt.  Chem..  1874,  [2J,  8.  310).  whereby  it  is    | 

ossible  to  obtain  a  j'ield  of  49  per  cent,  of  the  theoretical 
Jfjiiantity  of  nitromethane.  A  solution  of  146  grms.  of 
nK)tassium  caibonate  in  200  grms.  of  water  is  added  to  a 
liolution  of  200  gi"ms.  of  monochloroaeetic  acid  in  200  grms. 
|)f  water,  the  mixture  being  cooled.  The  precipitate 
termed  redissolves  on  vigorous  agitation.  A  solution  of 
SOO  grms.  of  potassium  nitrite  in  300  gi'ms.  of  water  is 
low  added,  and  the  whole  is  heated  under  a  reflux 
J'ondenser.  until  evolution  of  carbon  dioxide  begins,  where- 
upon the  flame  is  removed.  The  heat  of  the  reaction  is 
liufficient  to  keep  the  mixture  boiling  for  some  time,  and 
The  nitromethane  distils  over  with  the  steam  ;  the  dis- 
tillation is  completed  with  the  aid  of  (he  flame.  The  nitro- 
icthane  is  separated  from  the  distillate,  and  the  aqueous 
jrtion  is  redistilled  three  or  foiu'  times  to  recover  a  further 
Quantity.  After  drying  with  calcium  chloride,  the  nitro- 
lethane  is  mixed  with  a  quantity  of  mercuric  oxide  and 
lin  distilled. — A.  S. 

Wlitromelhane ;     Preparation    of .     A.    Wahl.    Bull. 

Soc.  Chim.,  1909,  5,  180—182. 
I'he  author  has  obtained  yields  of  nitromethane  amounting 
la  from  50  to  52  per  cent,  of  the  theoretical  quantity  by  a 
Irocess  somewhat  different  from  that  of  Steinkopf  (see 
Ireceding  abstract).  He  uses  throughout  sodium  salts 
tead  of  the  cori'esponding  potassium  compounds ; 
Idds  only  one-fifth  more  than  the  theoretical  quantity  of 
litrite  ;  and  distils  over  the  nitromethane  from  the  reaction 
Juct  by  means  of  a  current  of  steam. — A.  S. 

iioactive    parent   substances  ;     Chemistry   of    the . 

D.    Stroraholm    and   T.    Svedberg.    Z.    anorg.     Chem., 
1909.  61,  338—346. 

authors  have   applied   the   method   of   isomorphous 

_  stallisation  or  precipitation  to  the  studj'  of  radioactive 

b'bstances.  in  the  present  paper  to  the  studj'  of  thorium. 

pwas  found  that  Rutherford's  thorium  X  is  isomorphous 

nth  barium  and  lead  and  accompanies  the  former  metal 

I  precipitation-reactions  ;   it  must  therefore  belong  to  the 

oup  of  alkaline-earth  metals.     Thorium  3  (radiothorium) 

isomorphous    with    thorium    and    hence    is    probably 

irivalent.     Thorium   2   is   probably   tervalent,    being 

omorphous  with  lanthanum. — A.  S. 

ioactive  product  of  the  uranium  series;    A  new . 

J.  Dannc.     Compt.  rend..  1009,  148,  337—339. 

K  treating  the  crude  oxiile  of  uranium  X.  obtained  in  the 

lual  manner,  with  a  small  quantity  of  very  dilute  hydro- 

loric  acid,  a  new  radioactive  )iioduct  is  obtained,  mixed 

ith  ferric  chloride.     The  new  product  is  the  immediate 

mt-substance  of  uranium  X.  into  which  it  gradually 

langes,  and  is  an  intermediate  product  in  the  formation 

uranium   X  from   luanium.     Its  complete  separation 

i^H"™   uranium    offers    considerable   diffic\dty. — E.  F. 

Patkxts. 

ntc  acid ;    Method  for  manufacturing .     W.    A. 

iDyes,  Manchester.     From  A.  Herapel,  Leipzig-Plag^vitz. 

iGermany.     Eng.  Pat.  3428,  Feb.  15,  1908. 

DBHlc   acid   is   manufactured    by   heating   formates    in. 

teuo  with  acids  or  acid  salts,  such  as  sti-ong  sulphuric 

lid,  hisulphatc.  or  pj-rosulphate,  the  acid  or  acid  salt 

'ng  added  in  small  portions,  .-is  the  disi illation  proceeds. 

this   method   docomposition    of    the    formi<-   acid    is 

vented.— F.  Sodn. 

WC  hydrucIUoridi:  :      Trcahncnl  of  liquid  fir  nil// i 

•d  obtainment  of  solid  pinenc  hydrocldoridf  and 
-jnphene  therefrom.  W.  H.  Eentley,  C.  Weizmann, 
nd  Clavton  Aniline  Co..  Manchester.  Eng.  Pat.  7319, 
l^pr.  2,  1908.  I 

the    production    nf    pincuc    liydrocbloride,    the    solid    ' 


product,  which  is  useful  for  the  nianufactiire  of  camphenc, 
is  always  accompanied  by  a  liquid,  oily  product,  which 
is  not  suitable  for  that  p'urjjose.  This  liquid  contains  a 
'■onsiderable  quantity  of  the  solid  hydrochloride  in 
>olution.  The  latter"  constituent  may  be  recovered  by 
oxidising  the  oily  impiuity  by  heating  with  dilute  nitric 
.acid  (25  per  eent,).  An  alternative  process  consists 
in  polymerising  the  oily  impurity  with  concenlratcd 
or  fuming  sulphuric  acid  at  a  temperature  not  exceeding 
40°  C.  The  liquid  is  converted  into  a  polyterpene  from 
which  the  solid  hydrochloride  may  be  separated  by  extrac- 
tion with  petrolei/m.  A  third  method  consists  in  heating  the 
oil  with  a  solution  of  an  alkali  or  earthy  hydroxide  at  a 
temperatm-e  of  about  240=  C,  and  fractionating  the 
lirodnct  after  distillation  with  steam  :  in  this  case  cam- 
l)liene  is  obtained  directly. — J.  F.  B. 

lii/dro-armnatic  alcohols    or    thymol    and    salicylic    esters  ; 

Process  for  preparing  mixed  carbonates  of .     Farbcn- 

fabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  206,055. 
Dec.  15,  1907. 
The  compounds,  which  possess  all  the  thcrapeiitic  jiro- 
perties  of  their  constituents,  are  obtained  (I),  by  the 
action  of  the  carbonate  or  chlorocarbonate  of  a  hydro- 
aromatic  alcohol  or  of  thymol  on  salicylic  esters  ;  (2),  by 
the  action  of  the  chlorocarbonate  of  a  salicylic  ester 
on  a  hydro-aromatic  alcohol  or  thymol  :  (3),  by  treating 
a  mixture  of  a  salicylic  ester  and  the  alcohol  with  phosgene. 

— T.  F.  B. 

Salicylic  acid  compounds  ;     Process  for  preparing  readily 

absorbed,     non-irritant      .       N.     Sulzberger     and 

L.  Spiegel.  Ger.  Pat.  206,050,  Jlay  4,  1906. 
C'o>rP0USDS  which  have  antiseptic  properties,  and  which 
do  not  irritate  the  skin,  arc  obtained  by  the  action  of 
fatty  acids,  containing  not  more  than  12  carbon  atoms. 
on  salicj'lic  acid  or  its  derivatives  in  whicli  the  hydroxyl 
group  is  free.  Tlius.  oleylsalicylic  ethyl  ester  is  obtained 
by  heating  sodium  oleate'with  ethyl  salicylate,  in  presence 
of  phosphorus  oxychloride.  to  100°  C. — T.  F.  B. 


XXI.— PHOTOGRAPHIC    MATERIALS   AND 
PROCESSES. 

P.4TENTS. 

.S'.  nsilised    surfaces    or    fUms    for    photographic    purposes  ; 

Production  of .     W.  H.  Caldwell,  Inverness.     Eng. 

Pat.  1689.  Jan.  24,  1908. 
The  object  of  this  invention  is  to  produce  sensitive 
surfaces  on  which  images  can  be  produced  either  by 
long  exposure  onlv.  or  by  short  exposuic  and  subsequent 
development.  To  attain  this  result,  a  substance  must 
l)c  present  whicli  is  not  rednceil  by  light  after  its  oxidation 
Ijv  the  libeiated  h-ilogen  ;  which  will  not  reduce  the 
silver  salt  used,  in  the"  dark;  and  which  will  absorb  the 
halogen  as  rajiidly  as  it  is  set  free  by  light.  Cei-tain  salts 
of  hydrazine  and  hydroxylaminc  or  their  derivatives 
fultil  these  conditions. 'such  as  hydrazine  sulphate,  sulphite, 
or  jihos)  hate,  or  a  salt  of  a  fatty  hydrazine  or  hydroxyl- 
amine  ;  when  a  collodion  emulsion  is  used,  formylliydrazme 
iiiav  be  emploved.  The  substances  name<l  may  be  added 
to  'the  emulsion  before  its  application  to  the  .support 
or  an  ordinary  plate,  film,  or  paper  may  be  immersed 
in  a  solution  of  the  substanco. — T.  F.  B. 

drained  screens  for  making  colour  photografjis  :     -'/"""- 

fachire  of .     C.  J..  A.  Brasseur.  Orange  N..1..  L.S.A. 

Eng.  Pat.  18,750.  Sept.  7.  1908.  Under  Int.  Conv.. 
Sept.  9,  1907. 
.\  PM-BI-.  or  other  support-  is  coated  with  an  adhesive 
,vulK-l;incr.  which  is  allowed  to  dry:  a  uuinber  of  grains 
of  celluloid  or  i.lhei  transparent  substance,  of  different 
light-.-election  propertie>,  are  apiilicd  to  the  support, 
which  is  then  rendered  adhesive  and  allowed  to  dry; 
the  excess  of  grains  is  removed,  and  the  adhering  giains 
aro  transferred  to  a  transparent  support,  e.g.,  of  celluloid, 
and  subjected  to  heat  and  pressure,  to  Hatten  them  out  ; 
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a  thin  solution  of  ceUulnid  is  sprayed  on  the  surface,  and 
till'  tilm  is  (lolislied  lielweeu  hot  metal  jilatcs.  (See  also 
MoDonough,  this  J.,  189:2,  937,  and  Lumieie,  this  J., 
1905,  104.).— T.  F.  B. 

Polychrome  screens  for  colour  pholographi/  ;      Melhnd  of 

making  .     0.  L.  A.  Brasseur,  Orange,  N..J.,  U.S..^. 

Eng.    Pat.    20,909,    Oct.    3,    1908.     Under    Int.    Con  v., 
Oct.  4,   1907. 

A  SUPPORT  is  covered,  in  portions  of  its  surface,  such  as  in 
dots,  with  an  adhesive ;  coloured  grains  arc  dusted  on  it, 
the  excess  reiuorod  when  the  adhesive  is  dry.  and  the 
rcinainder  of  the  surface  is  similarly  treated  with  grains 
of  one  or  more  other  colours. — T.  F.  M. 

Colour  screens  for  colour  photoi/raph!/  or  likf  purposes  ; 

Process  for   making .     Verein.     Kiuistseide-Fabr., 

A.-G.,   Kelsterbach  a/M.,  CJermany.     Eng.  Pat.  21,839, 
t)ct.  15.  1908.     Under  Int.  Coiiv.,  July  13.  1908. 

Sheets  of  celluloid  or  other  suitahle  transparent,  plastic 
materia!,  are  imjpressed  in  an  etched  metal  line  matrix, 
when  a  scries  of  parallel  recesses  is  foi'ined  on  tin;  sheet. 
The  surface  is  printed  with  iirintcr's  ink,  and  the  sheet, 
after  the  hack  has  been  suital)ly  insulated,  is  stained  with 
an  alcoholic  solution  of  a  suitable  dyestutf:  the  ink  is 
now  removed,  and  the  surface  of  the  sheet  jirinted  with 
a  second  colour.  If  it  is  desired  to  make  three  or  more 
colour  screens,  the  sheets  are  again  impressed  with  an 
etched  matrix,  the  resulting  recesses  being  at  right  angles 
to  the  first  set,  and  the  process  repeated.— T.  ¥.  B. 

I'holugraplis   on    plates,    lilnii.    itc,    with    colour   screens  ; 

Process  for  obtaining in.  artificial  light.     G.  Krebs. 

Er.  Pat.  394.067,  Se))t.  9,  1908. 

CijMPO.smoNS  for  [uoducing  artilicial  light  for  use  in 
taking  colour  photographs  through  screens  are  composed 
of  aluminium  and  magnesium  powders,  together  with 
salts  of  i(>p]ier,  barium,  cnesium,  indium,  and  thallium, 
amorphous  phosphorus,  or  other  substances  giving  green, 
blue,  or  violet  coloms  to  the  flame.  In  using  these 
lighting  comi)ositions,  the  screens  are  coloiiri-d  with 
tartrazine. — T.  F.  B. 


XXII,— EXPLOSIVES,    MATCHES,  &c. 

■Safety  explosives  ;    Tests  with  .     Beyling.     Gliickauf, 

1909,45,  109—115. 

At  Golacnkirchen,  safety  explosives  are  now  tested  against 
firedamp  alone,  and  against  coal  dust  alone,  instead  of 
as  previously  against  a  mixture  of  the  two  (see  this  J., 
1909,  42).  The  experiments  were  carried  out  in  the 
manner  previously  explained,  the  cartridges  being  35  mm. 
in  diameter.  They  were  fired  without  stemming  from 
a  mortar  with  a  5.">  mm.  borehole.  The  ex])losive  mixture 
consisted  of  8  to  9  jicr  cent,  of  firedamp  mixed  with  air. 
and  in  the  case  of  the  coal  dust  experiments.  12  litres  of 
tine  coal  dust  were  used.  10  litres  being  spieail  upon  the 
floor  of  the  gallery,  whilst  the  other  2  litres  were  kept  in 
motion  in  the  chamber.  In  all.  27  difTerent  explosives 
were  tested  and  the  author  gives  intabularform  the  com- 
position of  these  explosives  and  the  weight  of  each  which 
either  does  or  does  not  ignite  the  coal  dust  and  tircduniji 
ics))cctively.  In  some  eases  the  maximum  charge  which 
would  go  into  the  borehole  was  employed.  In  the  ease  of 
other  more  powerful  explosi\e.'i,  it  was  not  considered 
safe  to  work  with  the  maximum  charge,  on  account  of 
the  po.ssibility  of  over-straining  the  gun.  .A  le.s.ser  weight 
was  consequently  used.  In  both  instances  the  i|uantity 
of  explosive  causing  ignition  was  therefore  not  aetnallv 
determined. 

The  new  explo.sives  whiih  have  bei^n  tested  arc  much 
la'lter  than  the  old.  finin  the  piiiiil.  of  view  of  safety, 
but  have  the  disad\antago  of  being  less  ponerfwi.  It 
is  hardly  possible  to  alter  this,  and  therefore  the  leas 
powerful  explosives  should  be  used  only  at  those  )x>intti 
of    the    mine    where    safety     blasting    agents    must     be 


employed.  One  noticeable  feature  is  that  a  eonsiderablo 
proportion  of  the  explosives  tested  contained  very  large 
percentages  of  sodium  chloride  or  potassium  cliloridc,  or 
a  mixture  of  the  two.  There  seems  to  be  no  doubt  that 
sodium  chloride  is  of  very  considerable  advantage  as 
regards  increasing  the  safety  of  an  explosive,  with  a 
coal  dust  mixture.  This  is  strikingly  shown  in  the 
following  instance  : — 

l.'iO  grms.  of  Varbonile  No.  1  exploded  the  coal  dust 
mixture,  whilst  Ii35  grras.  of  Carbonite  1.4  were  tiifd  in 
the  mixture  without  igniting  it.  As  will  be  seen  from 
the  composition  of  these  two  explosives,  it  is  to  the  presence 
of  sodium  chloride  that  this  increased  feature  of  safely 
must  be  attributed.  Carbonite  No.  1  :  Nitroglycerin 
(25'0),  sodium  nitrate  (30-5),  flour  (39-4)  and  potii^-iurn 
bichromate  (5'0  parts).  Carhimile  1.1:  >,'itiogl\ .  ■  i  in 
(21'0),  sodium  nitrate  (300).  Hour  (380)  and  .-oiiiiiiK 
chloride  (7-0  parts). 

The  following  explosives,  as  typical  of  some  of  lli< 
results,  have  been  selected  from  the  list  given  ; — 

(iesUit    So.    1  :     Nitroglycerin    jelly    (3075),    dinitro. 
toluene    (.')-2.")).    sodium    chloride 
(18-0)  and  dextrin  (."^t-O  parts). 

Gesilit    Xii.    2  :      .Nitroglycerin 
toluene  (5-25).  ammonium  nitrate  (220).  sodium  chlniiili 
(21-0)  and  ilextrin  (210  jjarts). 

Kuhlensilvsia     4.4  :      Potassium 
(lliO)  and  nitrated  resin  (4-0  ))arts). 

FOrdit    \C :      Nitroglycerin     (24-5).    collodion     • 
(1-0).     nitrotoluene    (34-0),    flour    (2-0).     dextrin 
glycerin   (■")o).   ammonium   nitrate  (32-0)  and   pot  i 
chloride  (300  parts). 

VemtdrktesCnromammonit  :  {Reinforcedchrcmamiiv  ...:  , 
Ammonium  nitrate  (70-0).  potassium  nitrate  (10-0),  trim 
trotoluene  (12-5),  chrome  ammonium  alum  (7-0)  aim 
vaseline  (6-5  parts). 


(70),    sodium    niirati 

jelly     (30-75).    dinitn. 
22"o: 

chlorate    (800),    rcMi 


Firedamp  explosive 
mixture. 


Coal  dust  explusive 
mixture. 


Ignition    'Xo  iiinition     lunitioti     No  liin[tii<i 
witli ;  witli  :  witli  :  witli : 


OesiUt  1    

grnis. 
845 

grnis. 
800 

grnis. 

grni*. 
867' 

Gesilit  2    

250 

200 

— 

700' 

Kofilensilcsis  4A 

400* 

— 

400* 

Fordit  IC   

350 

300 

— 

700* 

Verstarktes 
(^hromammoiiit 

400 

350 

350 

300 

*  Maximum  amount  ot  explosive  which  could  be  charged  h' 
tlie  mortar. 

— G.  \V.  M<  D. 


2.   lini'    l(i  from   but  loin 


Ebu.vtUM. 

This  .Jcnirnal,    HKMi.  .560,  eol. 
For  "  Moninii."  read  "  Monni." 

J'atknt. 

Wrappers  for  blasting  exi>losives.  Kynoch,  Ltd. 
Hirniingham.  and  .7.  P.  Udal,  Wnlmlcv,  Warwick 
Eng.  Pat.  9259,  .\pril  2!l.   1!H»8. 

TilK  object  of  the  invention  is  to  reduce  the  auiounl  u 
material  (the  "  turnover ")  on  the  end  of  a  blMtJO)] 
explosive  cartridge,  which  forms  an  objectionable  V>(l 
between  the  ends  of  succcssixe  I'arlridgi's  in  a  boro-hol(l| 
The  sidivs  of  the  wrapjier  (which  form  the  end.«  whMt  il 
is  WTapi)ed  romul  the  cartridge)  an'  cut  so  as  to  t»p 
instead  of  being  parallel  :  the  narrow  end  of  the  taper! 
iHily  the  length  of  the  cartridge,  ami  at.  the  other  end  | 
is  this  length  plus  allnwance  for  turnover.  Thus 
total  amount  of  paper  in  the  turnover  is  cxaitly  half  I 
resulting  with  an  ordinary  wvapiHT  Imviii'.;  I>M>II| 
edges. — F.  Sous. 
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XXIII.— ANALYTICAL   CHEMISTRY. 

AFFAJtA'TV.S. 

Patexts. 

!'i/l:nonie>jr.     \X.  Ti.  Eousfield.  Hendon,  Middlesex.     Ens. 
Pat.  .1861.  Mar.  S.  1908. 

The  apparatus  consists  of  twin  oylindrical  vessels. 
'i'     conical     upper    ends     of    which    communicate     by 

"S  of  fine  bore  with  conical  cups  closed  by  stoppers. 

i  -e  twin  vessels  are  connected  together  near  tlieii 
•M-r  ends  by  a  short  tiibe  and  higher  up  by  a  handle 

!■  h  serves  to  suspend  the  apparatus  in  a  theriiiostal. 
riic  instrument  is  used  in  the  ordinary  way,  and  the 
iv.'l  is  finally  observed  with  a  niagnifyiug  glass,  to 
-I  •  itaii)  when  a  constant  temiierature  has  been  attained  : 
tilled  by  suction,  and  air  hubbies  are  readily  removed 
'.■  working  the  liquid  backwards  and  forwards.  Before 
■iiioval  from  the  thermostat,  the  cups  are  wi))ed  out 
litli  a  suitably  shaped  swab.  The  advantages  claimed 
or  the  apparatus  are:  (I),  its  snitability  for  use  at 
tiiiperatines  above  or  below  that  of  weighing  ;  (2).  the 
■icat  accuracy  of  the  results  obtained  :  (3),  the  readiness 
Mill  which  air  bubbles  are  removed;  and  (4),  its  light- 
M-s  and  strength.     (See  fhcm.  Soc.  Trans.,  1908,  93.  679.) 

F.  iSoDN. 

ilnrific  value  of  gases  ;    Methods  of  and  devices  for  dder- 

mininq  the  .     F.  P.  Schonherger,  Sagu,  Germany, 

J-Ing.  Pat.  2314,  Feb.  1,  I90S. 

EE  Fr.  Pat.  386.294  of  1908  ;  this  J..  1908,  71.5.— T.  F.  B. 
Glve-teKter.     U.S.    Pat.    911,277.     Sec   XIV. 

J  NOHGANIC— QUANTITATIVE. 

•  'id;      Ihli  r)i)inatio7i   of hy  the   peroxide   method. 

W.  S.  McJell.     Eng.  and  Jlin.  J.,   1909,  87,  262.     (See 
■A<o  Ericson,  this  J.,   1908,  860.) 

."■  nRM.  of  the  ore  is  decomposed  with  10  c.c.  of  sulphuric 

•  id  (1:1)  and  5  c.c.  of  a  mixture  of  hydrochloric  and 
jtric  acids,  and  evaporated  till  fumes  of  sulphmic  anhy- 
.  ide  aie  evolved.    If  manganese  be  present,  a  few  crystals 

sodium  sulphite  are  added  to  reduce  any  manganates. 
!!•  assay  is  cooled  and  filtered,  decanting  as  far  as 
i-sible  and  washing  several  times  with  sulphuric  acid. 
vo  lots  of  15  c.c.  of  a  hot  3  per  cent,  solution  of  caustic 
'!a  are  passed  through  the  filter  and  caught  in  the 
-el  containing  the  residiics,  the  filter  being  then  well 
-lied  mth  hot  water.     The  solution  is  boiled  to  dissolve 

lead  sulphate,  cooled  to  90°  C.  and  15  to  35  c.c.  of 
I  per  cent,  solution  of  potassium  bromide,  saturated  with 

i)inc.  added.     The  solution  is  heated  nearly  to  boiling 

1  constant  stirring  for  5  minutes,  and  set  aside  to 
lie.  care  being  taken  that  the  excess  of  bromine  is  not 
lied  off.  It  is  then  decanted  through  a  filter  and  the 
per  washed  once  with  cold  water.  The  precipitate 
washed  by  deeantation,  with  three  lots  of  25  c.c.  of 
lev,  and  the  filter  transferred  to  the  beaker   containing 

residue,  and  2.50  c.c.  of  water  and  5  c.c.  of  ortho- 
isphoric  acid  added.  Standard  feiTOus  ammonium 
I  hate  solution  is  added  in  excess  to  dissolve  the  pero.xide. 

excess  being  titrated  back  with  standard  potassium 
nianganate  solution.  The  ferrous  ammonium  sulphatt 
ition  contains  18-958  grms.  per  litre,  1  c.c.  serving  to 
lire  o-U()5  grm.  of  lead  from  the  peroxide  to  the  mono.vide. 

permanganate  solution  contains  1  -528  grms.  per  litre. 
■  method  is  said  to  be  short,  accurate,  and  not  affected 

"ntaminating  elements. — F.  R. 

•  I'idic  aeid.   chromic  acid,    and    iron  ;      Determination 

' ill  thi:  presence  of  each  other.     G.  Edgar,     .^mer. 

Sci..  1909,  27,  174—178. 

iuic  acid,  chromic  aeid,  and  iron  (ferric)  may  be 
irately  determined  in  the  presence  of  each  other 
Ojthe  iodometric  metliod  already  described  (this  J., 
I'p,  1057),  provided  that  the  chromium  is  determined 
MJrately  by  reduction  with  arsenious  acid  ;  for  the 
fee  salt  is  unaffected  in  the  fii-.-t  distillation  and  i.- 
"''  iikI  by  the  hvili  iodic  a'id  in  the  s.-rond.      The  proct.ss 


is  carried  out,  therefore,  as  previously  indicated  (loc.  cit.). 
I  and.  in  another  portion  of  the  solution  the  chromic  aeid  is 
determined  by  slightly  acidifying  with  sulphuric  acid, 
adding  3  c.c.  of  syrup\-  phosphoric  acid,  to  precipitate- 
the  iron,  and  an  excess  of  standard  arsenious  acirl.  beyond 
that  required  by  the  chromic  acid  ;  the  solution  i- 
allowed  to  stand  for  13 — 20  mins..  and  is  then  made 
alkaline  with  sodium  bicarbonate,  and  an  excess  of 
standard  iodine  solution  added  :  after  standing  further 
foi-  from  30  minutes  to  on  hoi.r  in  a  stoppered  flask,  the 
excess  of  iodine  is  removetl  by  arsenious  acid  and  the 
titration  finished  with  iodine. — F.  SoD>f. 

Phosphoric  acid  ;   Delermiiiatiun  of hy  a  culorimetric 

method.     I.  Pouget  and  1).  (Ihouchak.    Bull.  Hoc  ('him.. 
1909,  5.   104—109. 

T.HE  method  is  based  on  the  msoluble  character  of  the 
jirecipitate  formed  by  the  action  of  phosjihomolybdic 
acid  on  strychnine.  K  very  sensitive  reagent  is  made 
by  mixing  2-5  c.c.  of  pure  nitric  acid  v/ith  10  c.c.  of  a 
15  per  cent,  solution  of  sodium  molybdate.  and  then  a<lding 

I  1  c.c.  of  a  cold  I'atinated  solution  of  strychnine  sulpliate. 
With  only  0-005  nigrm.  of  phosphoric  acid  per  100  c.c, 
this  reagent,  which  ■  hould  be  freshly  ju'epared  and  jierfcctly 

\  clear,  gives  an  opalescence  which  continues  to  develop 
for  about  20  minutes.  For  the  determination,  a  solution 
of  the  substance  (containing  0-01  to  0-05  mgrm.  of 
phosphoric  oxide)  in  nitric  acid  is  prepared,  and  this  is 
evaporated  to  dryne.-vs  on  the  water-bath ;  the  cold 
residue  is  taken  up  by  10  c.c.  of  35  per  cent,  nitric  acid, 
the  mixture  shaken  at  intervals  for  20  minutes,  and  the 
liquid  then  decanted  or  filtered  thiough  a  small  filter 
which  has  been  washed  with  nitric  acid  and  water  ;  the 
volume  of  liquid  is  brought  up  to  about  47  c.c.  hy  washing, 
the  liquid  shaken,  mixed  with  2  c.c.  of  the  reagent,  and 
the  mixture  made  up  to  .50  e.c.  .^  a  standard.  10  c.c. 
of  nitric  acid  (35  per  cent.)  are  added  to  3  c.c.  of  a  solution 
of  phosphoric  acid  containing  lOmgrms.  of  phosphoric 
oxide  per  litre,  water  is  added  to  about  47  c.c.  and  then, 
after  shaking,  2  c.c.  of  the  reagent  are  added  and  the 
volume  made  up  to  50  e.e.  After  standing  for  20  minutes 
a  colorimetric  comparison  of  these  solutions  is  made, 
the  opalescence  showing  in  the  colorimeter  as  a  yellowish- 
brown  tint,  and  the  depths  of  the  two  liquids  giving 
equal  tints  are  taken  as  inversely  proportional  to  the 
amounts  of  phosphoric  acid  present.  ITie  method  gives 
accurate  results  with  very  small  quantities  ot  phosphoric 
acid,  and  the  presence  of  calcium,  iron,  magnesium, 
aluminium,  potassium,  and  sodium  does  not  affect  the 
determination,  unless  their  amount  is  very  large  in  com- 
parison with  that  of  the  phosphoric  acid.  It  is  applicable 
to  the  analysis  of  such  substances  as  water,  soils,  manures, 
and  iron  (containing  more  than  0-03  per  cent,  of  phos- 
phorus). .Arsenic  should  not  be  present  in  lar<>er 
jiroportion  than  2 — 3  times  that  of  the  phosphorus. 
\Vhen  very  large  quantities  of  other  elements  are  jiresent, 
the  phosphoric  acid  may  first  be  separated  from  the 
acid  solution  by  adding  a  ferric  salt  and  calcium  carbonate, 
and  the  precipitate  obtained  then  dissolved  and  the 
solution  dealt   with  as  above. — F.  Sodn. 

I'hcsjjhaleji ;      Deiermiiiation     of colorimefricaUv. 

C.  Estes.     J.  Ainer.  CTiem.  Soc,  1909,  31.  247—2.50. 

In  the  determination  of  phosphates  by  the  colorimetric 
iiuthod  with  ammonium  molybdate.  the  intensity  of 
the  colour  obtained,  is  very  materially  influenced  by  the 
presence  of  certain  salts.  The  extent  of  this  infiiumce 
lias  been  studied  with  the  salts  mentioned  below,  and  the 
results  show  that  the  error  in  reading  does  not  exceed  5  jier 
cent,  with  a  maximum  of: — 5  ])arts  of  sodium  sulphate 
(decahydrate).  10  parts  of  potassium  nitrate  or  magnesium 
sulphate  (hydrate).  15  parts  of  potassium  hydrogen 
siilphate,  20  "i)arts  of  calcium  nitrate,  magnesium  nitrate, 
or  sodium  chloride,  30  jiarts  of  potassium  ethyl  sulphate, 
or  .50  parts  of  sodium  nitrate  per  lO.OflO  ot  the  solution. 

— F.  Soi>N. 

ORG  A  NIC— QUA  LIT  A  TI  YE. 

■Iiiiiiaira  and  artificial  rum,     Micko.     See  XVH» 
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OJIGA  XIC—Q  UA  XTITA  Tl  YE. 

Mnumeni     value     of     oih.     Tortelli.     Sec     XII. 

FtiUi/   ueids    in   foap.     Fendlcr   and    Frank.     Su;    XII. 

AiiiilyiiU    of    ebonite.     Hiibeurr.        Sec    XIIK'. 

Siiijiir   xyriips.      Tisilitsilicuko.      Si.i:    \\'l. 

Stiijti  r  ill  bui/assc.       Pellet.       .S'<  <.  X  \'  I . 

AiiHli/nis  of  spiriln.    Giraril  and  Cliauviu.    .Set  .\\  11. 

TItcubromiiie  in  cocoa.      Kreutz.     See   XVIILl. 

C'resol   soaj>s.       Spalulu)!/..       See    XVIIIC 

XXIV.     SCIENTIFIC    &   TECHNICAL   NOTES. 

CMoidi  ;  Extension  of  the  idea  of  "'soliibilili/"  to .  J. 

Dnclaiix.      Compt.  rend.,   U10H,  148,  "295—297. 

The  ordinary  conception  of  a  saturated  solution  is  not 
applicable  to  colloids,  but  their  '"  solubility "  may  be 
defined  by  another  method.  If  a  solution  be  enclosed  in 
a  vessel,  the  walls  of  which  are  permeable  by  the  solvent 
but  not  by  the  solute,  and  subjecteti  to  a  pressure  hi<;her 
than  the  osmotic  pressure,  the  solvent  will  filter  through 
the  walls  and  the  concentration  of  the  solution  will 
increase  up  to  a  limit.  The  pressure  at  which  the  solvent 
ceases  to  pass  away  anil  the  colloid  becomes  solid,  is 
calletl  the  "maximum  osmotic  pressure"  and  the  con- 
centration of  the  colloid  at  the  limit,  represents  its 
"  soUibility."  At  tho  ordinary  temperature,  the 
"  solubility "  of  gelatin  is  about  4  per  cent.,  that  of 
gelose,  less  than  1  per  cent.,  whilst  certain  preparations 
of  ferric  hydroxide  and  of  timgstic  acid  remain  soluble 
up  lo  60  per  cent.  The  maximum  jiressure  of  Brc<lig's 
platinum  solution  is  less  than  2  cm.  of  water,  whil.-l  that 
of  ferric  hydroxide  exceed.s  20  m.  The  principle  is  usctul 
for  defining  and  measuring  certain  properties  ajipcrtaining 
to  colloidal  solutionis.  Stabilili/. — The  stability  of  a 
colloidal  solution  is  proportional  to  its  maximum  pressure 
or  maximum  "solubility,"  and  may  thus  receivenuiucrical 
expression.  Vuriubiliti/. — When  a  coagulating  substance 
is  added  to  a  solution  of  a  colloid  in  quantity  insufficient 
to  induce  coagulation,  it  modifies  the  properties  of  the 
solution  either  visibly  or  invisibly.  Such  modification 
is  immediately  indicaU'd  by  a  lowering  of  the  niaxinnim 
osmotic  pressure  of  the  solution.  Fraclionaliun. — In 
certain  cases  it  is  possible  to  effect  a  partial  .separation  of 
two  colloids  in  solution,  when  they  have  very  ditTerent 
maximum  osmotic  ])rcssuros.  Such  separations,  however, 
are  never  comiiletc,  and  as  a  general  rule,  all  colloids  may  be 
regarded  as  isomorphous.  Cla.'iiificalion. — The  deter- 
mination of  the  maxinnim  osmotic  pressure  affords  a  ready 
means  of  describing  a  series  of  colloids  of  the  same  order. 
For  instance,  a  very  wide  range  of  inaxinmm  pressures  is 
showii  by  the  v.irious  modifications  of  starih,  of  colloidal 
gold,  and  of  ferric  hydroxide,  'llie  b.isis  of  the  iihcnomcna 
of  "  solubility  "  and  of  maximum  osmotic  pressme,  apjicars 
to  lie  ill  the  properties  of  the  micella  itself,  and  is  closely 
dependent  on  the  size,  the  chemical  composition,  and 
))articiilarly  the  electrical  charge  of  the  latter.  Thus, 
one  of  the  fundamental  i>roperlies  of  tho  colloidal  state 
is   brought   within  the  range  of  experimental  expression. 

—J.  F.  B. 

Beme.ne    ring    [Tyrosine,    etc.] ;     Introduction    of    iodine 

into  the  .     A.    Oswald.     Z.   physiol.   Cliem.,   1909. 

58.  290—294. 

When  a  solution  of  albumin  is  treated  w'ith  a  solution 
of  iodine  in  potassium  iodide,  a  dark  brown  precipitate 
of  an  iodine  derivative  is  gradually  formed  ;  the  presence 
of  a  small  amount  of  alkaU  is  favourable.  The  product 
is  a  ])erio(lide,  which  readily  parts  with  a  portion  of  its 
iodine,  .\fter  treatment  with  thiosiilphate  and  washing, 
a  nearly  colourless  product  remains,  which  contains  from 
10  lo  14  per  cent,  of  combined  iodine,  according  <o  the 


nature  of  the  original  protein.  The  reaction  has  been 
ascribed  to  the  presence  of  tyrosine  in  tho  protein  molei-ulc, 
but  it  is  not  peculiar  to  tyrosine,  since  other  proteins, 
sneh  as  gelatin,  which  contain  no  tyrosine  group,  also 
combine  with  iodine.  The  author  has  made  experiments 
in  order  to  see  whether  other  products  of  the  hydrolysis 
of  |iroteins  containing  benzene  derivatives  were  ca|iable 
of  entering  into  combmatiim  with  iodine.  Experiments 
with  phenylalanine  led  to  negative  results.  On  the  other 
band  a  large  number  of  phen<ilic  bcxlies  readily  yiclde<l 
iodine  derivatives  when  treated  with  iodine  in  iiresnicc 
of  alkali.  Tho  author  enunciates  tho  general  rule : 
that  the  jircsencc  of  a  hydroxyl  group  in  the  benxenc 
nucleus  imparts  to  the  latter  tho  property  of  combining 
readily  with  iodine,  whilst  benzene  derivatives  which 
contain  no  hydroxyl  groups  do  not  possess  this  property. 
The  property  of  combining  readily  with  iodine  is  also 
possessed  by  ]iyrro!o  derivatives,  c.j.,  in  the  ease  of 
tryptophane,  also  by  combined  pyrrol  derivatives,  c.y , 
indole;  pyrrole  itself  jields  tetraiodopyrrole  under  tin 
above-mentioned  conditions. — J.  ]•'.  H. 

Peroxydti'i  ;'  Action  of  acids  nn .     ['..   IJerliaiid  and 

J[.  Rozenband.     Corapt.  rend.,   1909,  148,  297— ."IIKI. 

In  a  previous  paper  (this  J.,  1907,  9S.'5)  it  was  shown  that 
traces  of  certain  acids  have  a  |)owerful  inhibitory  effect 
on  the  oxidising  action  of  laccase,  and  that  (juantitatively 
their   action    is    proportional   to   their    moloiiilar    weight 
and    inversely   to   their   degree   of   basicity  ;     the   action 
also   affords   a   quantitative   idea  of  the  activity  of  the 
ele<tro-negativo  group  attachcil  to  the  manganese.     The 
authors   have   now   studied   the   action    of   acids   on   the 
activity   of  a   jireparation   of   peroxydasc   obtained  from 
wheat,  measuring  this  activity  by  the  orange  coloration 
developed  by  the  ferment  in  a  solution  of  guaiaool  and 
hydrogen    peroxide.     In   this   case   the   acids    could   not 
be  divided  into  two  groups,  one  active    and    the   othM  I 
inactive,  as  in  the  case  of  laccase.     According  to  th«b  ' 
inhibitory  action  on  peroxydasc.  the  various  acids  may  l»  '. 
arranged    in    a    continuous    scries,    tho    order    of     whioh  r 
corresponds  approximately   with   that   of  their   electriod 
conductivities,  or  perhaps  rather  of  their  catalytic  activitiai.  ■ 
On  setting  out  in  one  table  the  relative  inhibitory  poll 
.if  several  of  the  acids  towards  ))eroxydase,  and  in  another  ' 
table  their  ri'lative  inverting  power  on  sucrose,  it  is  noticed 
that  the  order  is  the  same  in  both  tables,  but  that  the 
numerical  proportions  are   ditfcreiit   for  the  two  kinds  tl  \ 
action.     There  is,  therelore,  some  disturbing  inlliienee.n 
this  perha])s  explains  the  fact  that  certain  other  acids  doBttj 
show  an  approximate  relationship  between  the  two  kiadli' 
of  activities.     This  disturbing  factor  may  possibly  be  the 
presence    of   neutral   salts,   which   modifj-  the  degree  of 
inlliience  of  the  acids,  so  that  tho  inhibitory  effect  depcnd> 
not  only  on  the  acid  function,  but  also  to  a  large  cxiciii 
on  the  radical  to  which  this  function  is  attached.     I>a-lly. 
the  a\ithors  conclude,  from  the  ilifference  in  the  inhibitory 
.action  of  acids,  that  the  oxidising  action  of  peroxydasr 
is    probably   regulated    by   a    very   different    muchaimDi 
from  that  of  tyrosinase  and  laccase. — J.  F.  E. 

.iwi/liiKi  ;   Presence  of in  old  grain.     l!rocr|-Rou 

aiid    E.   Oain.     Coinpt.   rend,,    1909,    148.   3.'59— 36L 

Grains   of   wheat,    CO   years    old,   which    had    lost  the 
germinating  power,  were  found  to  still  contain  diastMMl 
(dextriiiaso  and  auiylaso)  capable  of  transforming  at 
into  suiiar. — E.  F. 


Trade  Report. 

I'nitcd  Stat':s  ;     Import-^   into  and  cxj>ort-<  from  the  —  | 

111   l!HW.     Oil.   Paint,  and   Drug  Rep.,  Feb.  li,  1909. 

Imports. 

1907.  IMW. 

AUxarin  and  alitarin  colours,  lb 4,076,197  3,ltT,S0l 

.\ininoiiiuni  sulphate,  lb 70,440,992  76,476,10  I 

Aniline  salts,  lb 7.959.1192  5,4«7,Of  J 

ArgoU  or  wine  lees,  lb 32,7.-i7,138  2S,««0,7(  ( 

.AHphaltiim  <ir  bituimn.  crude,  tonii  . .  127,902  ISI.Sf  | 

Hark,  lieralock,  cords    — 

Itark.  i-inchona,  or  (itlicr  uuioine,  lb...  4,132,900  3,!M8,i(  { 

Oment,  lb 802,491,371  3.1S,e»8i7: 
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1907.  190S. 

chiy  of  all  kinds,  tons 281,187  196,778 

('.i:il  tiir  colours  and  dyes   J5,850,557  $4,531,530 

I IV,  wood,  extract  of,  lb 4,567,582  3,612,226 

(itliiT  dyewoods    882,955  830,395 

'  iiliubiKr,  lb 28.135.870  29,651,307 

i.llie,  lb 7,185,640  6,648,471 

I   Ivcerin,  lb 43,671,988  28,114,505 

i.rease  and  oils $925,819  $960,420 

i.rcase $307,435  $307,437 

liiia'io,   tons 211,141  31,469 

Cum.   arable,   lb 5,546,062  4,300,170 

i.iiiii.  i-aiii|>li.ir.  crude,  lb 3,689,880  1,812,718 

I. mil.  camplior.  reliued,  lb —  128. 9K9 

UUMi,  cbicle,   lb 6,740,392  6,089,850 

i.iim,  copal  and  kauri,  lb 28,021,930  21,344,138 

Hops,  lb 7,849,548  7,163,356 

Indigo,  lb 7,341,148  6,225,755 

Iodine,  crude,  lb 256,934  153.796 

bi\ad,  rafrs.  of $12,736  $46,486 

l.iad  in  ore,   lb 141.075,082  218.573.433 

Lead,   pigs,   bars,   etc.,  lb l.s.554.890  5,518.610 

Lime,  chloride  of,  or  bleaching  powil. ,1b.  112.090,783  74,602,050 

J.inseed  or  flaxseed,  bushels    81,582  44,721 

Mineral  water,  doz.  qts 1.233,033  1,011,656 

nil.  cocoanut.   lb U. 42 1. 270  47,577,803 

lid.  Hsh  and  other,  gk 1.264.663  1,206.048 

'1)11,  mineral : — 

i-Dead  or  crcosott',  gls..  free 9,048.043  31,550.146 

lAU  other,  dutiable 8.191,506  9,287,260 

;.\II  other,  tree 12,313,691  2,116 

nil.   olive,   mfg.,   gls 1,638,190  1,074,091 

Oil,  Olive,  other,  gls 3,688,568  3,805,542 

5(111,   p.alm.  lb 29,126,449  44,256,049 

Dils.  volatile  or  essential $2,687,712  $2,276,439 

and   distillrd     $1,139,354  $656,783 

Pamt-i   and   colours   $2,107,122  $1,495,998 

Plio,|,h,it,-.  .-rude,  tons  29,141  31,469 

Otiiir  fertdisers $4,994,346  $4,394,434 

Plniiili.-i^'o,   tons 20,480  10,260 

Potnli.   carl.onate  of,  lb 27,566,363  18,684,399 

Pot:i<h,   i:au<tii^  or  hydrate  of,  lb.      .  .  8,532,646  5,359,558 

Pota-h.    iMuriat«  of,  lb 253,303,441  214,338,887 

Pot:nli.  nitrate  of,  or  saltpetre,  crude,  lb.  18,291.890  16,118,160 

Potash,  all  other,  lb —  — 

yniLr.iiho.  extract  of,  lb 88,067,111  87,132,049 

yniciine,   all  sorts  of,  oz 3,250,207  1,817,229 

Shellac,  lb 18,418,135  11,336,800 

Soap,  fancy,  perfumed,  and  all  toilet,lb.  1,094,320  1,067,919 

Soap,  .all  other    8399,747  8380,545 

Soda,   ash,  lb 6.198.136  3.516.933 

Soda,  nitrate  of.  tons 364.610  310.713 

Soda,  other  salts  of,   lb 1 1,678,023  7,850,681 

Spirits,   proof  gls 4,081.450  3,849,121 

Sulphur  or  brimstone,  crude,  tons  ...  20.318  19.118 

Snniac.  ground,  lb 10.130.628  0.990.460 

Wax.  vegetable  or  mineral,  lb 7,725,900  7.544,855 

Exports. 

1907.  1908. 
Acids  : — 

.Sulphuric,  lb )  .oo,  ni  J  <        42,599 

All  other     I  $381,914  ^    $326,469 

.Acetate  of  lime,  lb 73,581,560  56,703,015 

.\lcohol.     including    pure    neutral    or 

ColO'iJie  spirits,   gls 405,458  131,301 

.\lcohol,  wood,   gls 2,468,167  1,380,820 

Aslies,  pot  and  pe.arl,  lb 1.215,812  870,376 

Bark  for  tanning,  lb 3.208,468  3.417.494 

Bark  extracts  for  tanning   $271,622  $255,616 

Beeswax,  lb —  — 

Candles,  lb 4.794,003  3,076.149 

Cement,  brls 900.550  846,628 

Copper  sulpliate,  lb 7,258,943  7,663,882 

Cottons 1.1b 16.135.325  40.995.830 

lives  alLil   d>  estutfs    $459,798  8393.336 

I  Mass.   window $131,017  $71,574 

All  other     $2,670,964  $2,123,627 

Idueoae.  lb 131,228,473  95,482.151 

'due.  lb 3,367,239  2,626.448 

lirape  sugar,  lb 17,243,654  21,862.339 

Urease  and  all  soap  stock $6,163,739  84  988  477 

liunpowder,  lb 1,794,474  877,344 

Lampblack ; 8459,030  8481,162 

bard,  lb 589,268,230  581.934,236 

Lard,  compounds  and  substitutes  for,  lb.  83.410,209  76,739.375 
Naphthas,    including    .all    lighter    pro- 

'bots.   gls 34.625,525  43,889.844 

111  ■ake,  corn,  lb 61,071,086  55,603,903 

111  cake,  linseed,   lb 714,596,395  685.870.902 

III  lake,  cottonseed,  lb 1,183,433,747  1,217,783,444 

111.  corn,   gls 3,568.571  2,717,804 

li  ,  rotl.jnsied,  gls 39,115,276  48,930,381 

'I  •  ll'li.   gls 695,285  56,168 

II  ,  lllunnnating,  gls 905,924,296  1,129,004,833 

M  ,  lard,  gls 221,600  260,515 

III.  hnseed.  gls 409,677  297,331 

* ."  I'utiable,"  if  imported  from  countries  which  impose  duty 
n  like  articles  imported  from  the  United  States,  otherwise  free' 

t  Not  separately  stated  prior  to  .lulv  1,  1907 
I  For  1907  figures  represent  only  "  gallons  dutiable." 
«  Included  in  "  All  other  lixeil  or  expressed,  free  "   prior  to 


1907. 

Oii,  lubricating,  gls 162,028,855 

Oil,  mineral,  crude,  gls 126,306,549 

Oil,  mineral,  residuum,  gls 75,774,754 

Oil,  peppermint,  lb 150,296 

Oil,  other  essential $217,619 

Oil,  other  vegetable $421,781 

Od.  other  animal,  gls 556,793 

Oleo  od.  lb 204.307.701 

oleomargarine,  lb 3,331,696 

Paints  and  colours — 

Paraffin   wax.  lb 207.504,494 

Plio^l.hat.-  rock,  toni    1,018,212 

I itliiT  fertilizers    45,000 

Mercury,  lb 384,913 

Soap,  toilet  or  fancy Sl.206,717 

Soap,  all  other,  lb 60,595,644 

.'Spermaceti,  lb — 

Spirits,  turpentine,  gls 17,176,843 

Starch,  lb 59,085,838 

Sulphur  or  brimstone,  crude,  toiH  . . .  35,925 

I'allow.  lb 109,568,040 

Tar,  brls 16,708 

Turpentine  and  pitch,  brls 17,972 

Varnish,  gls 882,199 

Wasliing  powder,  lb 7,998,658 

Zinc,  oxide  of,  lb 26,612,920 

Zinc,  in  pigs,  lb 1,126,753 


1908. 

147,769,024 

149,190,017 

77,551,683 

172  539 

$244,770 

$187,097 

704,633 

195  213,681 

•2,739,682 

141,667,470 

1.188,411 

40.578 

224.692 

81.110,498 

53,569,895 

19,433,181 

31,618,019 

27,894 

70,489,762 

12,367 

10,992 

862,345 

7,244,094 

24,016,254 

5,280,344 


New  Books. 

The  Manufacture  of  Explosives.  Twenty  Years' 
Progress.  Four  Cantor  Lectures  delivered  at  the 
Royal  Society  of  Arts  in  November  and  December,  1008. 
By  Oscar  Guttmann.  Whittaker  and  Co.,  2,  White 
Hart  Street,  Paternoster  Square,  London,  E.C.,  and 
64  and  66,  Fifth  Avenue,  New  York.  1909.  Price 
3s.  net. 

8vo  volume,  containing  80  pages  of  subject-matter,  with 
coloured  frontispiece  and  11  illustrations  in  the  text,  and 
an  alphabetical  index.  The  matter  of  the  four  lectures 
is  classified  as  follows  : — I.  State  of  the  Art  in  1886. 
Black  powder,  or  other  nitrate  mixture!?.  Chlorate  mixtures. 
Picric  acid  and  picrates,  &c.  II.  Manufacture  of  nitro- 
glycerine. Dynamites,  Gimcotton,  Nitrostarcli,  &c. 
III.  Smokeless  powders:  History;  Manufacture;  Flameless 
powders ;  Safety  explosives ;  Coaldiist ;  Safety  explo- 
sives in  practice.  IV.  Use  of  nitrocellulose  for  celluloid, 
artificial  silk  and  varnish ;  Machinery  driven  by  explo- 
sives; Factories,  their  construction,  iS:c. ;  Merits  and 
demerits  of  explosives ;  Stability  and  its  proof ;  Stabilisers; 
Accidents  with  smokeless  powder;  &c. 

ZwANzio  Jahre  Fortschritte  in  Explosivstoffen. 
Vier  Vortrage  gehalten  in  der  Royal  Society  of  Arts  in 
London.  November — Dezember,  1908.  Von  Oscar 
Guttmann.  Julius  Springer's  Verlag,  Berlin.  1909. 
Price  M.  3. 

The  same  work  in  German. 

Physikalische  Chemie  der  Metallb.     Sechs  Vortrage 
iiber  die  wissenschaftlichen  Grundlagen  der  Metallurgie. 
Von    Dr.    Rudolf    Schenck,    Professor    der    Physik. 
Chemie  an  der  Tech.  Hochschule  zu  Aachen.     Wilhelm 
Knapp's  Verlag,  Halle  a.  S.     1909.     Price  M.  7.00. 
Large  8vo  volume,  containing  183  pages  of  subject-matter 
with  114  illu.stratioiis,  an  index  to  literature  referring  to 
all  the  six  lectures,  and  alphabetical  indexes  of  names  and 
subjects.     The  subject-matter  of  the  lectures  i.s   classified 
as    follows : — I.     Alterations    of    form ;     Electrical     and 
optical   properties   of   the   metals;     Theory  of    :;lectrons. 
II.  Metallic  solutions  and  alloys.     III.  Alloys  of  metals 
with  carbides,  oxides,  sulphides.     Iron  and  steel ;    Phase 
rule.     IV.  Metallurgical  reactions.     Oxidation  and  reduc- 
tion.    V.     Decomposition    of    carbon    monoxide;     Blast 
furnace  process.     VI.  Reactions  of  the  sulpliides. 

On  the  Calculation  of  Ther.mo-Chemical  Constants. 
By  H.  Stanley  Redorove,  B.Sc.  Edward  Arnold, 
41  and  43,  Jfaddox  Street.  London,  W.  1 909.  Price  6s. 
8vo  volume,  containing  99  pages  of  subject-matter,  in- 
cluding an  appendix  of  4  pages,  criticising  Thomsen's 
method  of  calculating  the  thermal  constants  of  organic 
sulistances.  The  work  closes  with  an  alphabetical  index 
of  the  sulistances  referred  to  in  the  text.  The  text  is 
classified  as  fidlows  ; — I.  Calcnlalioii  of  physico-cUemic;'! 
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constants.  II.  CaU'iiIation  of  themio-chemical  constants. 
(i. ),  Thermal  constants  of  the  hydroiailjons.  (ii.),  Thermal 
con.stants  of  organic  halogen  compounds;  of  organic 
oxygen  compounds,  (iii. ).  Thermo-chemical  evidence  for 
von  Baeycr's  strain  tlieory.  (iv. ),  Tliernuil  constants  of 
organic  sulphiu-  compounds:  and  of  organic  nitrogen  com- 
pounds,    (v.).  Summary  and  Conclusion. 

A   f'oMi'KJiuit'M   OF   FoouMrkosiopy.   \vith   Skctions 

ox    Urucs.    W.vTEii.    .\ND   ToBACCo.     (.'ompiled.    with 

additions     and    revision,    from    the    late    Dr.    A.    H. 

Hassall's  works  on  Footl.  By  Kdwy  Gouwts  CIjAYTon. 

Baillierc.  Tindall  and  Cox.  8.  Henrietta  Street,  f'ovent 

Garden,  London.     1909.     Piice  Ids.  (id.  net. 

Hvo    volume,    containing    391    ])ages    of   'subject-matter, 

with    a    frontispiece,  and    282    plates    and    illustrations, 

followed  by  a  glossary  of  terms,  a  bibliographic  list  of  w  i)rks 

of  reference,  list  antl  intlex  of  illustratioiLs.  aiul  the  iilplia- 

betical  index.      The  subject-matter  receives  the  following 

arrangement  : — 1.  Foods  derived  from  vegetable  sources. 

II.   Foods    derived     from     animal    soinces.      (i.).     Flesh. 

(ii.).    Animal    parasites    which    infest    Hesli.      (iii.).  Fish. 

(iv.).  Milk  and  cream,    (v.).  Butter,   (vi.).  Cheese  and  cheese 

mites;       Lard;       Isinglass;        (ielatin.         111.      Tobacco, 

Drugs,  Bitters,  and  Colouring  matters.     1\'.   Water. 

The  KvKKVo.iY  I'sk.s  of  Portland  Cement.     The  Associ- 
ated   Portland    Cement   Manufacturers.    Ltd.,  Portland 
House,    Lloyds    Avenue,    London.    E.C.     1909.     Price 
2s.  6d.  net. " 
8vo   volume,    containing    lofi    pages    of    subject-matter, 
and  148  illustrations,  the  table  of  contents  at  the  beginning 
serving   as   an    index.     The    subject-matter    is    classifictl 
under   the   following    heads  : — 1.    Portland    cement.     II. 
Aggregates.     111.  Concrete.     IV.  Memoranda  for  concrete 
users.     V.  Wtn-kmanshij).     VI.  Reinforced  concrete.    VII. 
Concrete   blocks   and   moulded   concrete.     VIII.    Various 
uses  of  concrete.     IX.  Some  novel  uses  of  concrete. 

Intern .\tional  Catalogue  of  Scientific  Literature. 
Sixth  Annual  Issue.  U.  Che.mistrv.  Harrison  and 
Sons,  45,  St.  Martin's  Lane,  London,  W.C.  IVicc 
37s.  (kl. 

8vo  volume  of  1(178  pages,  being  an  indix  of  the  chemical 
literature  of  190G:  the  various  works  are  indexed  both 
under  authors'  names  and  subjects,  the  subjects cataloene 
being  divided  into  sections,  in  eacli  of  which  the  linal 
arrangement  is  in  the  alphabetical  order  of  authors' 
names.  There  are  also  s\ibjci't  indexes  -n  Knglish. 
French.  German,  and  Italian. 

Coal   Tables.    19(i7.     Parly.    Paper   Xo.    :!77.     Wyman 
and  Sons,  Fetter  I.,ane.  E.C.     Price  6d. 

This  return  contains  statistical  tables  relating  to  the 
production,  consiimiition,  and  imports  and  exports  of 
coal  in  the  British  Empire  and  the  princijjal  foreign 
countries  in  eacli  vear  from  188.')  lo  1907,  n"  far  as  the 
particulars  can  be  stated  :  together  with  statements 
showing  the  )iroduction  of  lignite  and  petroleum  in  the 
principal  producing  coimtries  for  a  series  of  years  (in 
continuation  of  I'arlianientarv  P»]ier  .\o.  349.  of  Session 
1!MI7). 
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Wliore  ft  Coniiili'te  SpeciDcatiori  ftci-nnipaiiii's  nn  Appliration.  an 
utcrisk  is  afllxe<l.  The  dads  qivin  arc  (ii  In  the  ruse  of  Applica- 
tlonB  (or  Patent*,  tlie  ilatcs  of  Application,  anil  llil  in  the  case  ii( 
Complete  Specifications  Acceptctl,  tliose  o(  tlie  Official  Journals 
in  wtUch  acceptances  o(  the  Complete  Spccillcations  are  advcrtjseil. 

Complete  Specifications  thus  advcrtit»e(l  as  accepted  are  open  to 
inspection  at  the  Pfttent  Ortlce  imnicllately.  and  to  opposition 
within  two  months  of  the  said  dates 


40.^7.  I'eake.     Kledrical  jiv  rometers.     Feb.   lit. 

4089.   Horner.      Drying   ovens.*     Feb.    19. 

4107.  Elliott.  Apparatus  for  purifying  fumes  and 
gases.     Feb.  19. 

4183.  Longsdon  and  Bottomley.  Centrifugal  drying 
machines  or  hydro-extractors.     Feb.  20. 

432.'>.  Marks  (,Tohn  Komnninditge.s.  Ma.schinenbauanst . ). 
Centrifugal  ap|>aratiis  for  separating  purposes.*     Feb.  22. 

4330.    Love.      Furn:ues.      Feb.    22. 

43.')S.    Isherwood.      Filtering  apparatus.      Feb.  22. 

4(i04.  Vallat.     See  inider  XVII. 

4701.  Schlicht.  Dehydrating  ]>eat  and  the  like,  and 
apparatus  therefor.     Feb.  2.). 

Complete  Specikication-s  Acceptki). 

308,5  (limS).  Place.     Sec  under  VII. 

.'i(i8.'i  (1908).  Davey  and  Davey.  Treating  biine  or 
other  chemical  to  be  concentrated.  eva|K)raled.  or  dis, 
tilled,  and  the  manufacture  of  vegetable  black.      Feb.  24. 

13.3(iO  (191)8).  Dixon  ami  .Middletim.  Pyrometers. 
March  3. 

Ki.047  (lfl08).  .-Vkt iebolaget  Separator.  Continuous 
strainer.     Feb,  24. 

l7.7oli  (1!K18).   .Ai  buckle    and    Osboriu'.  .Separating 

comminuted  ore  and  other  solid  from  liquids.      Feb.  24. 

2.1.323  (1908).    Klick.     Distilling  apparatus.     Feb.  24. 


II.— FUEL,    GAS.    AND   LIGHT. 

Applications. 

.3809.  (ireen.  .Mantles  for  incandescent  gas  lighting. 
Feb.    10. 

3918.  Hutchin.s.     Gas  prodiuers.     Feb.  17. 

.39dl.  British  Thomson-Hou.ston  Co.  (General  Electric 
Co.).  Manufacture  of  incandescent  electric  lamp  fila- 
ments.*    Feb.  17. 

3981.  (iutensohn.  Mantifactnre  of  combustible  bii- 
quettes.     Fob.  18. 

4104.  British  Thomson-Houston  Co.  ((General  Electric 
Co.).  .Manufacture  of  filaments  or  conductors  of  refractory 
material  suitable  for  electric  lamps. •     Feb.   19. 

437.5.  Conran.  Distillation  of  coal  and  by-products 
residting  therefrom.     Feb.  22. 

4792.  Koppers.  Preserving  coke-oven  walls.  [*■"'''• 
Appl.,  March  11,  1908.]*     Feb,  2fi. 

Complete  SpEciric.\TioNS  Accepted. 

1409  (1908).  Sevmour.     Coke  ovens.     March  3. 

(itl47  (1908).  Coke  Ovens  and  By-ProdnctR  Co.,  and 
Wellington.     Coke  ovens.     March  3. 

8180(1908).  Wellington  and  Everest.  Manufacture  of 
ga-s.     Feb.  24. 

12.850  (1908).   .Scobv-Smith.      See   under  X. 


TIL— DE.STRI'CTIVE    DLSTlLL.VridN".    TAB 

PKllDCCTS.    PKTHOLEC.M.    A.N'D 

MINERAL    WAXES. 


1.— PLANT.    AT'PAR.Vrrs.    AND    .\1\(  III.XKKV. 
.\ipi.ications. 

3757.  Teblmtt.  Treatment  of  materials  by  disin- 
tegration or  jiulverisation.*     Feb.  Ifl. 

3922.  3923.  and  3924.  Dawkins  (MeTx>od).  Centrifugal 
separator}*.*     F»*b.    17. 


4375.  (  onran. 
4004.   \'allat. 


Applications. 
See   under  II. 
See   under  XVII. 


Complete  Specification  .\r<  epted. 

2.5.318  (1908).  Thomixson  (Lingner).  Miinufacture  of 
eondensali(m  proihicts  of  wood  tar  with  formaldehvile. 
March  3. 


IV.— CtM.ltrRIN'C 


M.VI'TERS     AND 
.\ppi,ications. 


DVESTrFFS. 


375.S.  Mei.-tcr.  Lucius,  nnd  Briining.  Matiufaeture  o( 
dvestuflfs.  |(ier.  Appl..  Aug.  31.  1908.  Addition  to 
No.  3002  of  1909.]*     Feb.  1.5. 

4707  nnd  4078.  Newton  (Bayer  imd  Co.).  ManiifaetuM 
of  a'/.o  (lyestufls.     Feb.  20. 

4859.  WiilHni;.  Dahl.  nnd  Co,  A»,o  dyes,  [tier,  AppL, 
F»b,  J3,  1909.]*      Feb.  27. 
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Complete  Specifications  Accepted. 

5582  (1908).  Newton  (Bayer  unci  Co.).  Manufacture 
of  indigo  cnnijiound'i.     Feb.  24. 

7418  (1!)0S).  Badi.sche  Anilin  und  Soda  Fabrik.  Manu- 
facture of  colouring  matters  of  the  anthracene  series. 
Feb.   24. 

20,094  (1908).  Imray  (Soc.  Chom.  Ind.  in  Basle). 
Manufacture  of  .-iulpliurised  vat  dyestuflfs  of  the  anthracene 
series.     March  3. 

v.— PREPARING.    BLEACHINL;.    DVEIXG. 

PRINTING,   AND  FINISHING   TEXTILES,    'I'ARNS, 

AND    FIBRES. 

ApPLICiTIONS. 

.■i()70.  Rhodes.  Apiiaratus  for  treating  w\t\\  li(|uids 
wool  yarn  and  other  fibrous  materials.  [Addition  to 
No.  17;038  of  1908.]*     Feb.  15. 

3719.  Ransford  (C'assella  und  Co.).  Production  of  two- 
coloured  effects  on  mi.xcd  fabrics.     Feb.  15. 

3871.  Gates  and  elates.     Dye  jigs.     Feb.  17. 

4104.  Friedrieh.  Producing  sobitions  for  sjiinning  arti- 
ficial tlii'eads.  etc.     [tier.  Appl.,  Feb.  19,  190S.  |*     Feb.  19. 

43(12.  Courtauld  and  (.idles.  Manufacture  of  crape. 
Fel).  22. 

4(183.  Ellis  (Heberlciu  ct  Cic).  Mercerising  textile 
fabrics.*     Feb.  25. 

4757.  Hart.  Dyeing  yarns  and  fabrics  witli  pigments. 
Feb.   20. 

4799.  ilcDonough.  Wool  scouring  and  drying  nuvcliinc. 
[Australian  Appl.,  Aug.  22,  1908.]*     Feb.  26. 

Complete  Specification  Accepted. 

759  (1908).  Malard.  Treating     textile     and     other 

i  materials  by  liquid  processes.     Feb.  24. 

ni.— ACIDS,  ALKALIS,  AND  SALTS. 

.A-PPLICATIONS. 

3t)50.  Thwaites  and  Ralph.  Treating  liquors  containing 
I  metallic  compounds.     Feb.   15. 

3704.  Davidson.  Fire-e.xtinguishiug     ccuiinonnds.* 

I  Feb.  15. 

3732.  Larsen.  Manufacture  of  silicon  nitride.  L-M'P'- 
[in  Norway.  Feb.  17,  1908.]*     Feb.   15, 

3939.  \'autin.     Treatment  of  neutral  nitrates.    Feb.  17. 

3959.  Eijdman.  Purification  of  sea-water  or  brine  for 
Iseparating  salts.  [Comprised  in  No.  11.388,  May  2(1, 
11908.]*     Feb.  18. 

_  4107.  Thwaites    and     Ralph.     Treating    and     utilising 
lliquors  containing  cojiper.     Feb.  20. 

4224.  Bowen.  Apjjaratus  for  dearsenicating  sulphuric 
|or  other  acid.     Feb.  20. 

4405.  Barton.  Manufacture  of  certain  lead  o.xides  or 
Isalts.     Feb.  23. 

4494.  Beskow  and  Ekedahl.    Removing  su])erphosphate 
iom  decomposition  chambers.     [Swed.  Api)!.,  March  ", 
|1908.1*     Feb.  2.3. 

4703.  Thomas  and  Davies.  Pioduetion  of  oxalic  acid. 
|Feb.  20. 

4872.  Chem.  Fabr.  Bettenhausen  Marquart  und  Schiilz. 
IProduction  of  a  permanent  ammoniaeal  solution  of  cupric 
lacid.     [Ger.  Appl.,  March  25,  1908.]*     Feb.  27. 
I     4870.  Higgins.     Manufacture  of  sul)ihite  and   sid]>hat.- 
|of  ammojiia.     Feb.  27. 

CoMi'LETE  Specifications  Accepted. 
_    3685  (1908).   Place.     Apparatus      for     liquefviiiL'     air. 
iPeb.  24.  I      ^    n 

3740  (1908).  Ward,  and  Barnstone  Blue  Lias  Lime  Co. 
|Lime  kilns.     Feb.  24. 

3902  (lilOS).  Dyes  (llcmiicl).  .Manufacture  of  calcium 
p.xalatc.      Feb.  24. 

3iK)4  (190S).  lives  (Hciiipel).  Abinufa-turc  of  oxalic 
licjd.     Feb.  24. 

4897  (1908).  Dvfs  (liciiipcl).  iManiifii.'dnc  .,1  f.Miniil.  ;. 
|ind  oxalates.     Alareh  3. 

5502  (1908).  fJoodwin  and  Burgess.  Generation  of 
►Zone.     Feb.  24. 

5085  (1908).  Davey  ami   l)a\-c,y.     .S'cc  under  I. 


9725  (1908).   Weiss.     ,S'ec  under  XXIII. 

11,805  (190S).  Newton  (Bayer  und  Co.).  .Manufacture 
of  alkali  hydrosulphites.     Feb.  24. 

1.5,554  (1908),  Briinler.  Producing  an  air  mi.xture  of  a 
high  ratio  of  o.xygen  from  the  atmosphere.   March  3. 

18,434  (1908).  CJibbs.  Manufacture  of  chromates  and 
ahuninates.     Feb.  24. 

20.199  (19(IS).  Johnson  (Badischc  .\nilin  und  Soda 
Fabrik).  iVIanufacture  of  stable,  anhydrous  hydrosul- 
phites.    Feb.  24. 

Vm.-^GLASS,  POTTERY.  AND  ENAMELS. 
Application. 
4819.  Leese.     Abrasive  or  polishing  material.*   Feb.  27. 

Co.mplete  Specification.s  Accepted. 

32.55  (1908).  Hadlington  and  Webster.  Regenerative 
gas-fired  kilns  for  pottery,  tiles,  etc,     Feb.  24. 

3485  (1908).  Keppcler  and  Spangenberg.  Treatim-nt  nf 
clay,  kaolin,  or  ceramic  masses.     Feb.  24. 

IX.— BUILDING    MATERIALS,    CLAYS,    MUKTARS, 
AND    CEMENTS, 

Applications. 

4048.  Clavpoolc.  Hard  agglomerate  material  and  [iro- 
cess  for  jiroducing  same.*     Feb.   18. 

4512.   Williams  and  Morris.     Fire  cements,     Feb,  24. 

Co.mplete  Specification  Accepted. 

4579  (1908).  Laverty.  Continuous  kilns  for  burning 
brick  and  the  like.     March  3. 

X.— METALS  AND  METALLURGY. 

Applications. 

3915.  Kirk.  Manufacture  of  iron,  steel,  ami  otlu-r 
metals,     Feb.  17. 

3925.  Bennett  (Hormcnkoi).    Gold  retort.    Feb.  17. 

4153.  Vautiu.    Concentration  of  copper  ores.    Feb.  19. 

4257.  De  Wyckoff.  Alloy  foi'  use  in  making  bidlets, 
projectiles,  etc.*     Feb.  20. 

4342.  Vautin.  Wet  separation  of  copper  from  its  ores 
or  compounds.     Feb.  22. 

4357.  Isherwood.  Treatment  of  refractory  lead  zinc  ores. 
Feb.  22. 

4471.  Hemingway.  Recovering  lead  and  zinc  from 
compoimds.     Feb.  23. 

4531.  Jlartin.     Sejiaratiou  of  eomple.x  ores.     Feb.  24. 

4558.  Soc.  Fran?.  Electrolvtique.  Extraction  of  metals 
from  their  ores.     [Fr.  Appl.."  Feb.  25,  1908.]*     Feb.  24. 

4503.  Howard  and  Hadley,  Treating  the  fumes  from 
zinc  retorts.     Feb.  24. 

4574.  See.  Fran?.  Electrolytique.  E.xtraotion  of  copper 
and  analogous  metals  from  ores  and  alloys.  [Fr.  Appl., 
Feb.  25,  1908.]*     Feb.  24. 

4041.  Industrial  and  Mineral  Research  Syiid..  Ltd.,  and 
.Mueller,  Separating  metal  combinations  from  the  gangue 
of  minerals  and  from  each  other  by  electro-magnets. 
Feb.  25. 

4067.  Lysaght,  Ltd.,  and  Bcddoc.  Zinc  condensers. 
Feb.  25. 

480.5.  Francis.  Treatment  of  lincly-divided  ores.* 
Feb.  20. 

4914.  Rouse.  Preparation  of  c(i|>per  ore  concen"  rates  for 
smelting.     Feb.  27. 

Complete  Spec[fic.\tions  .\ccepted. 

3051  and  3()52  (1908).  (.;asterlinc.  Hardening  and  tem- 
pering steel.     Feb.  24. 

4142  (1908).  FoniakolT.  .Agghuneration  of  small  finely- 
divided  ores.      .March  3. 

4424  (1908).  Harbord.  Drying  blast  for  metallurgical 
furnaces.      Feb.  24. 

12,4.52  (1908).  I.amon  and  Th(unas.  Imjiroving  th(^ 
physical   properties  of  jnefals  and  their  alloys.     Feb.  24. 

12,850  (1908).  Scoby-Smith.  (ias  producers  for  use  in 
the  manufacture  of  steel.     Feb.  24. 

16,428  (1908).  Mennickc.  Preparing,  smelting,  and 
utilising  products  containing  (in,  especially  the  siionge  and 
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slime  obtained  in  cU'i'tmlytii'  reiiKival  uf  tin  from  liii-plato 
scTttii.     .Marcli  :{. 

lti.r)21   (1S»0S).   Hiigln's.  :Mrtftlliirgi.al{uiuaoes.  March 3. 

17. 75(1  (1908).   Arbuckle  and   Osborne.     iScc  under  I. 

XL— ELECTROCHK.MIsrHV     A.\l)     ELECTRO- 

.MKr.\i,i,rK<;^. 

.\PPLIC.\TIOSS. 

■U75.  Rutlieiiburg.  Electrodes  tor  elpctrie  furiiaies. 
Feb.  2(1. 

4.553.  .\kl iebolagt't  Elektrometall.  Eleetrie  furnace.-. 
ISwcd.  Appl.,  March  10,  lOOS.]*     Feb.  24. 

(^O.MPLETE  SrEOIFIC'ATIOXS   .\CCEPTE1>. 

1.3.134  (UH)8).  Usine  tlencvoise  de  Degrossissage  d'Or. 
Klivtrolytie  cells  for  :  eparating  the  coiistitiients  of  a 
jni.xtiire  of  inctjils  or  an  alloy.      Feb.  24. 

l(i.428  (I'MIK).   .Mennicke.     iVc  under  \. 

21,234  (l'.H)8).  Lutz.     Electroplating.     Feb.  24. 

Xlll.— PU;.MEXTS.  PAIXTS  :    RESIXS.  VARXISUKS  ; 
IXDIA-IU'HBKR.    Etc. 
(.4.) — J'lOMENTs.  Paints. 
.\i>i'Lir.vTi(ixs. 
3744.  Belkt.     Api>aratus    for    making    artiticial    ultra- 
marines.*    Feb.  15. 

4040.  Jagenbcrg.  Production  of  ))riiiting-ink  and  oil 
paints.     [Ger.  Appl.,   Feb.    19.   1908.]*     Feb.    18. 

4U9.">.  JIatthews,  Pint,  and  Strange.  Maniifacture  of 
wliite  lead.     Feb.  25. 

48(iG.  Tinkler.  Pro<luction  of  colour  by  heating  certain 
substances.     Feb.  27. 

Complete  SrEciFK-ATiOJi  Accepted. 
5085  (1908).   Davey  and  Darey.     iS'cc  under  I. 

(B.) — Resins,  Vakkishes. 

.\PPUCATIOK. 
487S.  Strange  and    Hurrell.        Manufacture  uf  \arriish. 
Feb.  27. 

{€'.) — India-Rubbeb. 
.Applicatioxs. 
4031.   Price,      .\pparatus  for  reducing  vidcaniscd  rubber 
or    rubber    niixtuies    to    powder.     [.Addition    to    No.    893 
of   1907.1     Feb.    18. 

41.>4.  Commercial  Products  Co.  (Brend).  Production 
of  a  plastic  and  clastic  substance.*     Feb.  19. 

Complete  SpeciI'-ications  Accepted. 

3(S59  (1908).  Imniiseh.  Manufactureof  goods  of  rubber, 
ebonite,  or  vulcanite.     Feb.  24. 

.3940  (1909).  Imniisch.  Manufactureof  goods  of  rubber, 
ebonite,  or  vulcanite.     Feb.  24. 

XIV.— TAXXIXG.  LEATHER.  (ilAK.  SIZIJ.  Kn. 
.Applications. 

ll;io.  Lake  (Fiber  Products  Co.).  Production  of  arti- 
ficial leather.*     Feb.  19. 

4488.  Jjehmann.  Treatment  of  skins  and  hides  to 
remove  fat,  grea.se,  and  linu-,  and  to  disinfe<t  them.* 
Feb.  23. 

XVL— SUtiAR.    STARCH,    GU.M,    Kt.  . 
Application. 
4203.  Woosnam    (VVhctham).  Treatment  of    amyl- 

aceous substances.     Feb.  20. 

XVn.— BRE\VIXG,    Wl.MvS.    SI'IHITS.    Ere. 
.\ppLic.vriiiNs.  . 

4.">84.  Tliomp.'-oii  (Topf  und  Sochnc).  Drums  for  the 
germination  of  nuilt.*     Feb.  24 

4li<l4.  \allat.  \pparatus  lor  distilling  or  reetifyiug 
wine.«,  brandy,  fermented  worts,  alcohols,  petrols,  benzines, 
essential  oils,  and  other  liquids.  [Fr.  Appl..  Feb.  25 
1908.]*      Feb.  21. 

403."i.  Adlam.  Apparatus  fiu-  chilling  and  carlxuiatiiig 
beer,  atont,  and  other  liquids.*     Feb.  25. 


Will.  — FOODS;    SAXri'ATlON.     W.VTKR 
PURIFICATION;     AND     OISl.NFECl'A.XTS. 


(.4.)— Foods. 

Application. 

Treatment  of  flour. 


Feb.   20. 


4210.   Little. 

Complete  Specification  Accepted. 

27,218  (1908).  Wcsencr.  Apparatus    for    pieparingi 

gaseous  mixtures  for  bleaching  flour,  etc.     Feb.  24. 

(B.) — Sanitation  ;    Wateu  Purification. 
-Application. 
4212.  Candy.      Purification  of  water.     Feb.  20. 

XrX.— PAPER.    P.ASTKBOARl).    Eti  . 

Application. 

3883.  Armitage and  Ibbet.son.  Ltd..  and  others.  (Mazing 
pajier,  (ardboard,  etc.*     Feb.  17. 

Complete  Specifioations  Accepted. 

4390  (1908).  Stevens.  Celluloid  and  process  for  inakin 
same.     Mareh  3. 

82ti8  (1908).       Cross     and      Russell.         Treatment 
by-])ro(lucts  from  esparto  grass.     March  3. 

XX.— FI-XE  CHE.MICALS.  ALKALOIDS. 

ESSENTIAL  OILS.  AND  E.XTRACTS. 

Applications. 

412.S.   Imray    (.Meister.    Lucius,   und    IJriining).       .Mann-' 
fact  lire  of  l-/)-dialkylaminoaryl-2.4-dialkyl-3-oxymethyl-5- 
pyrazolones.     Feb.  19. 

4240.  Imray  (Jleister,  Lucius,  und  Briining).  Manufac- 
ture of  arsenoarvlglvcollic  acids  and  arsenoarvlthi<)gly- 
eollic  acids.     [.Addition  to  No.  9855  of  liK)8.]     Feb.  211. 

4321.  Xewtou  (Bayer  und  Co.).  Manufacture  of  a  j)har- 
maeeutical  compound.      Feb.  22. 

45t>4.  Zimmcrmami  (Chem.  Fabr.  auf  Actien,  vorin. 
E.  Schering).  .Manufaiture  of  albumose  silver  comjiounds. 
Feb.  24. 

4t«)4.   Vallat.     See  under  .WIf. 

Complete  Specifications  Acckpteu. 

11.457  (190S).  .Johnson  (IJoehringcr  und  Soihnc). 
Mannfacttin^  of  salicylic  acid  derivatives.     Feb.  24. 

15.122  (1908).  .Tohiison  (Verein.  diininfalu'.  Ziiniiier 
und  Co.).     Santalol  esters.     Feb.  24. 

21,500  (1908).  Rackeland.  Condensation  priKliict. 
Fob.  24. 

XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

.Xl'PLICATION. 

4713.  Feiiske.  Manufacture  of  irregular  grain  scrivil 
plates  for  direct  colour  jihotography.    Feb.  25. 

Complete  Specification  .Accepted. 
12.341   (1908).  Smith.      Toning  reagents  and   proce.sso* 
for  toning  photographii'  jirints.     Feb.  24. 

XXII.— EXPLOSIVF,S.  M.VTCHES.  Etc. 

.ApPLIC.tTIllNS. 

3937.  l.Jiki  (Verein,  Koln-Rottweiler  Pulverlabr.). 
Manufacture  of  plastic  animoniaoal  saltpetre  oxplosivcu.* 
Feb.   17. 

4094.  Guttiuann.  Buildings  for  the  manufacture  and 
storugc  of  explosives.       Feb.  19. 

.Will.— GKXERAL  ANALYTICAL  (  IIF.MISTKV. 

.Application. 
3733.   l)a\icsaud  .Mcl/cllau.    Determining  the  coliditioo 
of  the  atmosphere  in  schools,  fa»-tories,  etc.    Feb.  l.^. 

Complete  SpRrmcATioN  ArcKPTEn. 
9725  (1!«)8).   Weiss.  Estimating     phosphoric     arid. 

Feb.  24. 
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Official  Notices. 


LIST     OF     COU\CTL,     1908-1909. 


PretidetU:    Raphael  Meldola.  F.R.S. 
Vice-Presidents  : 


L  J-   1      I  arey. 

Li-    E    '.   Divers,  F.R..'i. 

It    ,;.  T.  Dunn. 

('  ■ ./.  Percy  P.  Frankland.  F.R.S. 

^     R.  Ling. 

^.r  Bovertou  Redwood. 


Walter  F.  Reid. 
A.  Gordon  Salamon. 
Geo.  C.  Stone. 
Dr.  T.  B.  Wagner. 
Chas.   Wighttnaji. 
R.  C.  Woodcock. 


Ordinary  yiembers  of  Council : 


Prof.  P.  Phillips  Bedson. 

Prof.  W.  Hi)d(i;son  Ellis. 

Oscar  (iuttmann. 

H.  Hemingway. 

Prof.  G.  O.  Henderson. 

Prof.  W.  E.  E.  Hodgkinson. 


E.  Grant  Hooper. 

Dr.  Charles  A.  Keane. 

r.  T.  Kingzelt. 

Frank  H.  Tate. 

Dr.   Leonard  T.    Thome. 

Harold  Van  der  Linde. 


Uiirry  Silvester. 

Dr.  Milton  L.  Hersey. 

Max  lluspratt. 

Dr.  J.  Lewkowitsch. 

(..  J.  Potter. 

f.  E.  Atteaux. 

Maximilian  Toch. 

Oiirer  Quibell. 

1>.  J.  Playfair. 

Prof.  J.  A.  Schofield. 

'r'ii.  W.  M.  Gardner. 


Stetional  Chairmen  and  Secretaries : 

BffiMINQHAM. 

I         F.  R.  O'Shaughnesay. 

C'ANADIiX. 

I         Alfred  Burton. 

LITEKPOOI. 

1         W.  Roscoe  Hardwick. 
LON'DO!.'. 

I         Julian  L.  Baker. 
Maschestek. 

(  Julius     Hiibner. 

Newcastle. 

Dr.  F.  C.  Garrett. 
Uew  England. 

i  Alan  A.  Claflin. 

New  Yoek. 

I         Dr.  H.  Schweitzer. 

NOTTDfGHAM. 

i         S.  B.  Trotman. 
Scottish. 

i         Dr.  G.  B.  Neave. 
Sydxey,  X.S.W. 

I         T.  V.  Walton. 
Yorkshire. 

I         Thomas  Fairley. 


Honorary  Treasurer  : 
Thomas  Tyrer,  Stirling  Chemical  Works,  Stratford,  E. 

Honorary  Foreign  Secretary  : 
Dr.  Ludwig  llond,  F.R.S. 

leneral  Secretary :    Charles  G.  CressweU,  59,   Palace  Chambers, 
Westminster,  S.W. 

Telegraphic  Address  :    59,  Palatable,  London. 

Telephone  Xwnber  :    715  Victoria. 


ANNUAL  GENERAL  MEETING. 

Notice  is  hereby  give.c  that  the  Annual  Gener.T,! 
leeting  o£  the  Society  will  be  held  ir  the  .Jehangier  Hall, 
!uperial  Institute  Buildings,  London,  S.W.,  at  10..% 
1  the  morning  of  Wednesday,  May  26th  next. 
In  accordance  with  the  provisions  of  By-law  24, 
otice  is  hereby  given  that  those  members  whose  names 
e  printed  in  italics  in  the  list  of  Council  will  retire 
om  their  respective  offices  at  the  forthcoming  Annual 
eeting. 

Prof.  Ira  Remsen  has  been  nominated  to  the  office  of 
■esident  under  By-law  20  ;  Dr.  G.  Beilby,  F.R.S.,  Mr. 
Grant  Hooper,  and  Dr.  R.  Messel,  have  been  nominated 
ce-Presidents  under  By-law  21,  and  Prof.  R.  Mehlola 
■i  been  nominated  a  Vice-President  imder  By-law  20. 
'■.  Thomas  Tyrer  has  been  appointed  Hon.  Treasurer, 
d  Dr.  L.  Mond,  F.R.S.,  Hon.  Foreign  Secretary,  under 
-law  35. 

.Members  are  liereby  invited  to  nominate,  on  or  before 
iril  22nd  next,  fit  and  proper  persons  to  fill  fotir 
'■ancies  among  the  ordinary  members  of  the  Coiuicil 
I  der  By-law  24.  Forms  for  this  purjwse  can  be  obtained, 
,  application,  from  the  Secretary  of  the  Society. 
Bylaw  23  : — An  ordinary  member  of  (Joi'.ncil  shall  be 
aiinated   by  ten   or   more   members   upon   Form   B   in 


the  Schedule,  a  copy  of  which  form  shall  be  furnished 
by  the  Secretary  upon  the  written  or  verbal  request 
of  any  member, "but  a  member  shall  not  be  eligible  to 
sign  more  than  one  such  nomination  form,  and  the  member 
nominated  shall  sign  the  declaration  set  forth  on  the  form. 
A  nomination  shall  be  declared  invaUd  by  the  Council  if  : 
a.  The  member  thereon  nominated  is  disqualified  for 
election,  or  ineligible  to  he  elected,  as  provided  by  the 
By-laws. 

"6.  The  nomination  is  not  maile  on  the  authorised  printed 
form  or  substantially  not  in  the  manner  directed  thereon. 

c.  The  nomination  form  is  signed  by  less  tlian  ten 
members  not  disquaUiied  or  not' ineligible  to  nominate 
as  provided  by  the  By-laws. 

d.  The  nomination  form  is  not  received  before  or  upon 
the  day  appointed  therefor. 

e.  The  member  nominated  has  not  signed  the  declara- 
tion printed  upon  the  form. 

A  member  whose  nomination  aforesaid  is  declared  to 
be  invalid  shall  receive  notice  thereof  from  the  Secretary, 
and  shall  not  be  submitted  for  election. 

Notice  is  also  given  under  the  provisions  of  By-law  33 
that  the  Regulations  set  fortli  below  will  be  submitted 
for  consideration  and  confirmation  by  tlie  members 
assembled  at  the  same  meeting. 

Charles  G.  Cresswell, 
Secretary. 

DRAFT    REGULATIONS 

TO    BE    StTBinTTED    TO 

THE    ANNUAL    GENERAL    MEETING 

FOR  CONnEMATION. 

{Under  By-Law  38.) 
Mejibebs. 
1.  At  whatever  period  of  the  year  a  new  Member  may 
be  elected  he  shall  be  required,  unless  the  Council  shall 
determine  otherwise,  to  pay  his  subscription  for  that 
year  ;  having  done  which  he  shall  be  entitled  to  receive 
all  the  numbers  of  the  Society's  Journal  for  that  year. 
(c.f.  By-law  7.) 

•2.  If  a   Member   who  has   been  duly  elected,  and  has 

paid  an   Entrance  Fee  and  one  or  more  subscriptions, 

resigns  under  By-law  14,  and  later  seeks  re-election,  the 

Coimcil  may  re-admit  him  without  further  Entrance  Fee. 

Annual  General  Meeting. 

3.  When  a  ballot  is  required  under  By-law  2,  then  at 
such  stage  in  the  proceedings  of  the  Annual  General 
Meetmg  as  shall  be  most  convenient,  the  Members  present 
shall  hand  their  Ballot  Lists  to  the  General  Secretary, 
or,  in  his  absence,  to  such  other  person  as  the  President 
may  appomt.  Members  imable  to  attend  the  Meeting 
may  send  their  Ballot  Lists  before  the  Meetmg  to  the 
General  Secretary  in  sealed  envelopes.  Each  such  sealed 
envelope  must  be  marked  "  Ballot  Llst."  and  must, 
moreover,  have  written  upon  it  the  name  of  the  Member 
sendmg  it.  The  names  written  upon  such  sealed  envelope 
having  been  compared  with  the  Society's  Regi.vter  by 
the  General  Secretary,  such  sealed  envelopes  shall  be 
opened  at  the  Meeting  by  Scrutators  appointed  by  the 
.Meetmg.  TheScrutators  shall  see  thattheconditionsof  the 
Ballot  are  strictly  fulfilled.  .Vny  Jlember  shall  be 
at  liberty  to  strike  out  any  name  or  names  of  Ordmary 
Members  of  Coimcil  printed  on  his  voting  paper. 

Committees. 

4.  No  Special  Committee,  nor  any  Committee  of  a  Local 
Section  shall  have  any  control  over  the  funds  of  the 
Society,  except  to  the  extent  to  which  funds  for  its  use 
may  be  voted  by  the  Cbmicil.  An  account  of  the  manner 
in  which  anv  funds  so  voted  for  the  use  of  any  Comimttce 
have  been  "expended  shall  be  furnished  to  the  Council 
cm  or  before  the  15th  of  November  in  each  year. 
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Loc.u.  Sectioxs. 

5.  All  elections  to  the  Committee  of  a  Local  Section 
anil  all  elections  of  Oflicers  of  the  Section,  with  the 
exception  of  those  to  fill  up  imforeseen  vacancies,  shall 
take  place  so  that  they  can  be  reported  to  the  Council 
in  time  to  be  considered  at  the  Jleotiug  held  \mder 
B\-la\v  "24  not  less  than  two  months  prior  to  the  Annual 
General  Meeting :  but  the  Members  of  Committee  and 
Officers  thus  elected  shall  not  take  oUice  and  those  whom 
thcv  are  to  succeed  shall  not  retire  from  office  until  the 
close  of  the  Annual  General  Meeting  afore.-aid. 

•    Charles  G.  Cbesswell. 

Secretary. 


Birmingham  Section. 


ileeliiiij  held  al  Birmingham  on  Thursday,  Fehruary  ilh, 
1909. 

MR.    HARRY   SILVKSTER.    B.SC,    F.I.C.   IS   THE   CHAIR. 


THE  INFLUENCE  OF  SMALL  QUANTITIES  OF 
ELK.MF.NTS  IN  COPPER  ON  ITS  REACTIONS 
WITH    NITRIC    ACID. 

Br  J.   H.   STASSBIE-,   B.SC.   (LOXD.),   F.I.C. 

The  investigation  set  forth  in  this  paper  is  a  continuation 
of  that  already  described  (this  J.,  HKlC.  45.  1071:  li'OS, 
365).  It  deals  particidarly  with  the  influence  of  small 
quantities  of  arsenic,  phosphorus,  and  lead  on  the  reactions 
of  alloys  of  these  elements  with  cop]>er  when  the  alloys  are 
dissolved  in  nitric  acid  of  sp.  gr.  1-2.  the  reactions  taking 
place  at  a  tem]ieratHre  of  fi5°  C.  It  also  deals  with  alloys 
of  lead  and  copper,  and  with  the  influence  of  variations 
in  the  temperature  of  the  reaction  and  the  concentration 
of  the  acid  solution. 

It  is  claimed  that  the  first  cxiieriments  ])rove  con- 
clusively that  the  presence  of  arsenic  in  small  quantities 
has  marked  effects  upon  the  reactions  of  copjier  with 
nitric  acid,  and  that  these  effects  are  not  cnmidative.  but 
increase  to  a  maximum  as  the  percentage  of  arsenic 
increases,  and  then  decrease  with  fintlier  increase  in  the 
amotmt  of  arsenic.  In  former  experiments  the  volume 
of  nitric  oxide  liberated  was  taken  as  an  indication  of 
variations  in  the  reactions,  but  these  experiments,  which 
were  made  with  the  apparatus  already  described,  were 
foimd  not  to  give  sutiicient  information  of  the  general 
reactions,  and  the  apparatus  was  modified.  With  this 
new  form  of  apparatus  other  quantities  may  be  determined, 
and  more  certain  evidence  of  the  reactions  obtained. 

The  alloys  were  prepared  with  every  precaution  to 
ensure  the  required  composition.  Alloys  which  did  not 
fulfil  the  weight  conditions  were  rejected.  The  compositions 
given  in  the  tables  are  as  prepared,  and  analyses  were 
made  in  several  cases  to  confirm  the  general  results. 

Tlie  nitric  acid  was  distilled  twice  from  a  Wvirtz  flask, 
the  first  jmrtions  coming  over  in  each  case  being  rejected. 
The  purified  acid  was  then  bleached  by  yiassing  a  current 
of  pure,  dry,  and  dust-free  air  through  it  while  maintained 
at  a  temperat\ne  of  60'  C.  It  had  a  sp.  gr.  of  1-417.  and 
was  diluted  with  re-distilled  water  to  sp.  gi-.  1-2.  The  acid 
was  found  to  be  free  from  s\dphate  and  chloride,  and  50  c.c. 
evaporated  in  a  platinum  dish  left  only  a  slight  stain 
on  the  dish.  Griess's  te.st  gave  0-2  nigrm.  of  nitrous  acid 
in  50  c.c. 

The  experiments  with  the  alloys  were  made  imder 
exactly  the  same  conditions,  the  only  variable  being  the 
composition  of  the  metal  it,«elf.  The  apjiaratus  is  described 
in  a  previous  paper  (this  J.,  1908.  ,3li5). 

With  regard  to  the  accuracy  of  the  apparatus  it  may  be 
said  that  gas  vohmies  can  he  measured  ea-ily  to  within 
0-5  c.c.,  and  the  volume  collected  was  usually  upwards  of 
200  c.c.  With  careful  measurement  of  the  acid  solution 
it  is  estimated  that  the  error  would  be  less  than  10  ingrs. 
of  acid.  Every  precaution  was  taken  to  bring  the  reaction 
beaker  to  the  same  position  on  the  bung  for  each  experi- 
ment, so  as  to  keep  the  internal  volume  of  the  ap]>aratus 
as  constant  as  possible. 


From  the  researches  of  Dixon,  Raschig.  .Mandl  and 
Ru.s.s,  and  others,  it  is  clear  that  the  conversion  of  nitric 
oxide  into  nitric  [leroxide  by  admixture  with  oxygen  is 
not  so  simple  as  is  usually  stated.  A  portion  of  the  nitric 
oxide  )>ivsses  through  the  trioxide  stage,  and  if  any  of  this 
is  dissolved  before  further  oxidation  takes  place,  the 
volume  of  oxygen  required  to  remove  nitric  oxide  from 
a  mixl\uv  of  gases  containing  it  is  reduced  by  this  araoimt. 
It  may  be  observed,  however,  that  if  the  oxygen  is  added 
with  sufficient  rapidity,  and  in  considerable  excess,  the 
error  intrcKluced  is  negligible  in  a  comparative  series  of 
experiments. 

The  solutions  In  the  measuring  flasks  are  made  up  to 
the  mark,  and  the  carbonate  solution  allowed  to  stand  for 
two  days  for  the  whole  of  the  basic  copixr  carbonate  to 
se)iarate  out.  (Jenerally  the  solution  was  <piitc  free  from 
copjier ;  but  in  a  few  cases  traces  of  fhe  metal  were  foimd 
to  be  present,  and  the  solution  required  boiling  to  comiilcte 
the  precipitation.  Both  solutions  are  titrated  with  standaixl 
permanganate  and  ammonium  ferrous  sulphate,  for 
nitrous  acid,  and  with  standard  nitric  acid  for  excess  of 
the  alkalies,  using  methyl  urange  as  an  indicator. 

Nitric  peroxide  is  a  constituent  of  the  gaseous  mixture 
liberated  from  the  acid  solution  under  the  conditions 
observed,  and  i>  absorbed  by  the  solution  of  sodium 
hydroxide  in  the  absorption  tube. 

"  The  weight  of  the  nitrous  acid  found  in  the  hydroxide 
solution,  compared  with  the  weight  of  the  alkali  neutralised, 
is  always  such  as  to  show  conclusively  that  ))art  of  it  ia 
formed  from  the  nitric  oxide  with  which  the  nitric  peroxide 
is  mixed  when  it  enters  the  tube  for  ab.sorption.  Tliis  is 
in  accoitlance  with  the  .statement  made  by  Divers  (.T.(  .S., 
1809.  SO),  that  the  red  gas  obtained  by  the  action  of 
arsenious  oxide  on  nitric  acid  of  sp.  gr.  1-35  is  absorbed 
by  sodium  hydroxide  with  formation  of  pure  sodi\ini 
nitrite.  The  greater  part  of  this  gas  is  knomi  to  be  a 
mixture  of  nitric  oxide  and  nitric  peroxide. 

According  to  Dixon  and  Peterkin  (J.C.S..  1899.  014), 
there  is  evidence  that  nitrogen  trioxide  is  formed  in  small 
quantity  when  nitric  peroxide  and  nitric  oxide  are  mixed 
together,  and  as  this  is  removed  by  absorption  in  the 
alkaline  solution  the  eiiuilibrium  would  be  distur'jcd, 
and  move  of  the  trioxide  would  form,  so  that  the  whole 
mixture  would  react  as  the  trioxide. 

There  is  always  a  slight  excess  of  alkali  neutralised 
over  nitrous  acid  found  in  the  hydroxide  solution,  and  aa 
this  varies  in  the  different  ex])eriment8  it  is  most  protwbly 
accounted  for  by  traces  of  acid  carried  over  from  the 
beaker  by  the  escaping  gases.  Nitric  acid  is  evidently 
not  formed  in  the  reaction,  and  the  results  of  the  whofo 
series  of  experiments  make  it  clear  that  the  reaction 
in  the  hydroxide  solution  is  expressed  by  the  equation : 

NO,  +  NO  +  2NaH0  =  2NaN02  +  HjO 

It  is,  therefore,  assumed  that  equal  volumes  of  nitric 
peroxide  and  nitric  oxide  are  absorbed,  so  that  the  volume* 
of  the  absorbed  gases  can  be  calculated.  The  volume  of 
nbsorlicd  nitric  oxide  is  added  to  the  volume  collected  in 
the  cylinder,  ami  determined  by  the  addition  of  oxygon. 

From  the  gas  collected  in  the  cylinder,  and  the  nitrous 
acid  found  in  fhe  hydroxide  solution,  the  following 
quantities  are  determined  and  calculated.  Total  vohiire 
of  nitric  oxide  hberated :  volume  of  nitric  iieroxidi- 
liberated  :  weight  of  nitrous  acid  formed,  and  weight 
of  nitric  acid  ecpiivalent  to  the  alkali  neutrahsed. 

The  ]iresencc  of  the  nitrous  acid  in  the  main  solution 
is  probably  <lue  to  sevenil  reactions.  It  is  well  kno\ni  th«t 
nitrous  acid  in  aipieous  solution  is  decomi)osed  with, 
evolution  of  nitric  oxide,  and  formation  of  nitric  acid, 
when  the  solution  is  heated.  But  according  to  Vel^ 
(Proc.  P.oy.  Soc,  1892,  52-27)  the  action  is  reversible  ' 
I   the  presence  of  free  nitric  acid.     Thus  : — 

I  3HN(i2;tHN03-f2NO-l-H20 

and  the  condition  of  equilibrium  is  reached  when 
ratio  of  the  molecules  of  nitric  acid  to  those  of  nitrout 
acid  is  9  :  1.  Either  this  ratio  is  a  function  of  the  tempera 
ture  of  the  solution,  or  the  presence  of  copper  nitrate  aii' 
nitrite  modifies  the  reaction,  for  in  the  case  of  the  di- 
solution  of  pure  copper,  at  65'  C,  during  whii-h  nitn- 
oxide  is  lilierated  freelv,  it  is  17  :  1.     Thus  the  re-solutmi 
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of  any  nitric  oxide,  formed  by  direct  reduction  of  nitric 
acid,  would  proceed  until  the  equilibrium  point  was  reached, 
and  then  the  remainder  of  the  gas  would  escape  entirely 
from  the  solution. 

The  formation  of  nitrous  .acid  by  direct  reduction  ot 
nitric  acid  would  mfluence  the  dissohition  of  nitric  oxide 
by  the  solution  in  which  it  was  liberated,  as  equihbrium 
would  be  the  sooner  reached.  Also,  it  ^lould  seem  that 
the  tot.il  quantity  of  nitrous  acid  present  in  the  solution 
of  a  metal  depends  partly  upon  the  stability  of  the  nitrite 
of  the  metal  itself.  This  view  is  supported'  by  the  results 
obtained  with  other  metals.  The  m.'irked  difference  in  the 
weights  of  nitrous  acid  in  the  solutions  of  copper  and  silver 
respectivelv  is  probably  due  to  the  gi-eater  stablity,  of  the 
silver  nitrite. 

The  liberation  of  nitric  peroxide  indicates  another 
source  of  nitrous  acid  in  the  solution,  as  part  of  this  com- 
pound would  react  with  nitric  oxide  in  the  presence  of 
water  to  reform  the  acid  and  thus  pass  back  into  solution. 
It  would  therefore  appear  that  any  quantitative  deter- 
mination of  the  different  reactions  by  which  the  whole  of 
the  nitrous  acid  is  formed  in  the  inain  solution  would 
prove  a  difficult  problem. 

The  weight  of  nitrous  acid,  ,ind  the  weight  of  nitric 
acid  equivalent  to  the  sodium  carbonate  neutrahsed, 
are  determined  in  the  main  solution.  The  former  is  given 
in  the  tables,  the  latter  is  added  to  the  quantities^  cal- 
culated from  the  hydroxide  neutralised,  and  the  nitric 
oxide  and  nitrogen  liberated.  The  sum  of  these  weights 
is  given  in  the  tables  as  acid  traced. 

tlie  weight  of  nitric  acid  used  up  in  the  secondarv 
leaotions  is  also  given  in  the  tables. 

EXPERIMENTS  WITH  PfRE  COPPER. 

The  results  obtained  from  the  dissolution  of  1  gram  of 
co]iper  in  15  c.c.  of  1-2  nitric  acid  containing  5-883  gram^ 
of  HXO3,  at  65~  C,  are  given  below. 


The  dissolution  oj  the  metal. 

Volume  of  gas  collected  in  cvlinder 
Volume  of  oxygen  added 
Volume  of  residual  gas  . .  . '  \ 

Volume  of  hydrogen  in  apparatus  at  com- 
mencement 


=  229-5  c.c. 
=  15"       „ 
=  125-5  „ 
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Temperature  and  pressure  =  15°  C.  and  749  m.m. 
Analysis  of  residual  gas. 


2n-S  c.c.  of  the  gas  mixed  with  excess  of 
hydrogen  gave  on  explosion  a  con- 
traction of  30-6  c.c. 

Calculated  volume  of  oxygen  present  in 

2fi-S  c.c.  of  gas 
4S-3  c.c.  of  the  gas  gave  on  explosion  a 

contraction    . . 


=  10-2    c.c,     of 
oxygen. 

=  10-5    c.c. 


Calculated  volume  of  hydrogen  present 

Titration  nith  standard  permanganate. 

Volume  of  )>ermanganate  required  for 
50  c.c.  of  the  sodium  carbonate  solu- 
tion    . . 

Weight  of  nitrous  acid  in  500  c.c.  of  the 
solution 

Voluine  of  permanganate  required  for 
50  c.c.  of  the  sodium  hvdroxide  sohi- 

ition     . . 
Weight  of  nitrous  acid  in  250  c.c.  of  the 
solution 


=  17-5     .,        of 

hydrogen. 
=  17-7     c.c. 


=  13-56  c.c. 
=  0-13.56  grm. 


=  5-68  c.c. 

=0-0284  grm. 
Titration  with  standard  acid. 


Volume  of  acid  required  for  50  c.c.  of  the 

sodium  carbonate  solution  ..      =15-33  cc 

1  Height  of  sodium  carbonate  in  excess 

\-nift^  ^^"^  ■''■"■  "J  *''^  solution  . .      =1 .533  gi-m. 

'Difference  m  volume  of  acid  required 
for  25  c.c.  of  the  sodium  hvdroxide 
sohition  before  and  after  use       .        =0-33  c  c 


Weight  of  nitric  acid  required  for  250  c.c. 
of  the  solution 


yrsslers  test. 


=0-0393  grm. 


Weight  of  ammonia  in  500  c.c.  of  the 

sodium  carbonate  solution  ..      =0-2  mgrm. 

It  is  generally  stated  tliat  ammonia  is  not  formed  in 
the  reactions  of  copper  with  nitric  acid,  .and  that  sodium 
carbonate  free  from  ammonia  is  difpcult  to  obtain.  The 
carbonate  used  in  the  experiments  was  prepared  from  the 
bicarbonate,  and  heated  in  a  muifie  for  an  hour  at  a  red 
heat.  In  a  Wank  experiment  made  with  it  only  a  trace 
of  ammonia  was  detected. 

The  sodi\im  hydroxide  solution  gave  only  a  trace  of 
ammonia.  Tlie  analysis  of  the  residual  gas  gave  no 
indication  of  the  presence  of  nitrous  oxide  in  it.  This 
was  also  foimd  to  be  the  case  ivith  the  residua!  gas  from 
the  dissolution  of  copper-arsenic  and  copjier-phosphorus 
alloys.  It  is  clear  then  that  nitrous  oxide  is  not  one  of  the 
products  of  the  secondary  reactions  under  the  conditions 
of  the  experiment  ;  or  if  any  of  this  gas  is  formed  it  is 
dissolved  by  the  water  in  the  collecting  cylinder. 

The  (luantities  derived  from  the  data  given  above  are 
stated  in  Table  1,  line  3. 

The  weight  of  nitric  acid  used  up  in  the  secondary 
reactions  is  calculated  from  the  relations  : 


HXO3 
XO 


HXO3 
X 


HXOj 
HXO., 


XH, 


X„0 


and  is  regarded  as  an  important  quantity  in  the  investiga- 
tion. 

The  in/lvence  of  variations  in  temperature. 

I  _  A  iiumber  of  experiments  were  made  to  determine  the 
influence  of  variations  in  the  temperature  at  which  the 
reaction  takes  place,  all  the  other  conditions  being  kept 
as  constant  as  possible.  The  data  given  in  the  table 
(1.)  show  that  the  distribution  of  the  products  of  the 
secondary  reactions  and  the  quantitv  of  acid  used  up  in 
these  reactions  may  be  appreciably  modified  by  even 
stimll  variations  m  temperature.  This  presents  the  one 
difficulty  m  obtaming  perfectly  uniform  results,  as  it  is 
not  easy  to  confine  the  reactions  within  a  very  small  range. 
Ihe  range  within  which  the  experiments  were  worked  did 
not  m  the  great  majority  of  cases  exceed  two  or  three 
degrees,  and  apparent  anomalies  are  to  be  explained  by 
undetected  variations.  It  is  then  to  be  imderstood  that 
the  temperatures  given  in  the  tables  represent  small 
ranges. 

Inspection  of  columns  5  and  6  in  Table  I.  shows  that 
practically  the  whole  of  the  acid  used  was  traced,  so  that 
no  notable  react.on  escaped  observation  :    and  it  may  be 
remarked  that  the  solubility  of  nitrogen  and  nitric  oxide 
in  the  water  over  which  the  gaseous  mixture  is  collected 
must  be  very  small,  as  it  seems  to  have  verv  little  influence 
on  the  general  results.     This  is  in  accordance  with  the 
I   conclusions  of  A.  Christog  (Zeits.  Phvs.  CTiemie,  1906,  022), 
i    who  has  shown  that  there  is  no  measurable  absorption  of 
such  gases  as  hydrogen,  oxygen,  and  nitrogen  througli  a 
water  surface  in  20  minutes".     The  same  is  probablv  true 
for  nitric  o.xide.  theprincipal  gas  dealt  with  iu  this  investiga- 
tion.     The  secondary  reaetious  are  eridcntlv  o.'  the  same 
character,  but  vary  quantitatively,  and  the"e<Tect  on  the 
distribution  is  also  very  marked.  "  Columns  Sand  13 show 
the  effect  of  variations  in  tcmperatiu-e  on  the  nitrous  acid 
m  solution,  and  indicate  that  part  at  least  of   the  nitric 
oxide   is    formed    from    it.     Coluuin    16   shows   that   the 
quantity  of  acid  used  up  in  secondary  reactions  decreases 
with  a,n  increase  in  temperature. 

The  in/liience  of  concentration  of  acid. 

Tlie  influence  of  variations  in  the  concentration  of  the 
acid  solution  is  just  as  marked  as  that  of  variations  in 
temperature.  This  will  be  seen  by  reference  to  Table  11. 
The  weight  of  the  acid  in  solution  varied  somewhat,  but 
not  sufficiently  to  exert  any   marked   influence  on  the 
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reactions.  It  was  found  difficult  to  control  the  temperiiture 
in  the  case  of  tlie  1-3  utiil.  as  the  action  proceeded  very 
rapidly. 

It  is  evident  that  with  acid  above  1-2  specilic  gravity 
the  formation  of  nitric  peroxide  becomes  very  marked,  and 
the  smaller  quantity  of  nitrous  acid  in  solution  seems  to 
indicate  its  source,  although  it  may  be  the  product  of  a 
purely  secondary  reaction  in  the  more  concentrated 
acid. "  .\lso,  the  acid  used  up  in  secondary  reactions 
increases  notably  when  the  concentration  is  above  1'2. 

The  dissolution  in  the  l-l  acid  was  very  slow,  requiring 
90  minutes  for  completion:  while  in  the  1-3  acid  it 
was  complete  in  5  minutes-.  The  1  -2  acid  was  found  to  give 
a  steady  action  which  is  complete  in  about  eight  minutes, 
seldom  varyiiig  by  more  than  a  few  seconds  in  tlie  various 
experiments.  For  this  reason  it  was  selected  for  the 
general  e.tjieri'ments. 

Alloys  of  copper  and  arsc7iic. 

Table  III.  contains  the  results  of  a  series  of  experiments 
with  copper  arsenic  alloys  dissolved  in  nitric  acid  of 
sp.  gr.  1-2  at  a  temperature  of  ()5'  C.  One  gram  of  the 
alloy  and  15  c.c  of  the  acid  solution  were  used  in  each 
case. 

It  may  be  remarked  that  while  the  results  given  in  this 
table  confirm  the  earlier  ones,  they  also  considerably 
extend  the  scope  of  the  observations.  The  most  notable 
effects  of  variations  in  the  composition  of  the  alloys  on 
their  reactions,  are  the  decrease  in  the  volume  of  gas 
liberated,  and  in  the  quantity  of  acid  used  up  in  the 
secondary  reactions,  to  a  minimum  as  the  percentage  of 
arsenic  increases,  and  then  an  increase  in  these  quantities 
with  a  further  increase  in  the  content  of  arsenic.  The 
variations  in  the  volume  of  nitric  oxide  and  nitrogen  are 
also  very  marked.  The  lirst  passes  through  a  minimum 
and  the  second  throus;h  a  maxiumm  as  the  arsenic  increases. 
These  important  quantities   arc  traced  in  Fie.  1. 
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Fig.  1. 

The  numbers  given  in  columns  8, 12,  and  16  of  Table  III. 
are  plotted  on  the  curves  A,  B  and  C  respectively. 

Alloys  of  copper  and  phosphorus. 

In  Table  1\.  the  resulta  of  experiments  with  a  series  of 
copper-phosphorus  alloys  are  given.  One  gram  of  each 
alloy  was  dissolved  in  16  c.c.  of  1-2  acid,  at  i>5"  C. 


The  results  above  are  of  the  same  general  character 
as  those  given  in  Table  III.,  but  the  maximum  effect  is 
produced  by  a  smaller  content  of  phosphorus,  and  is  not 
so  marked  as  in  the  copper  arsenic  series.  The  maximum 
effect  of  phosphorus  on  the  chemical  relations  of  copper 
appears  to  be  produced  by  a  content  of  phosphorus  in  the 
neighbourhood  of  0'0"25  per  cent.     (See  Fig.  2.) 

It  may  be  noted  that  the  quantities  of  phosphorus, 
arsenic,  antimony,  and  bismutli  which  produce  the 
maximum  effect  are  in  the  order  of  their  atomic  weights, 
and  it  may  be  tliat  the  atomic  volume  of  the  added 
element  is  a  factor  in  the  influence  it  exerts  upon  the 
copper. 
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Fig.  2. 

The  numbers  in  columns  8,  12,  and  ICof  Table  IV.  are 
plotted  on  the  curves  A,  B  and  C  resjiectively. 

AUoys  of  copper  and  lead. 

It  has  been  shoAvn  that  small  quantities  of  bismuth 
exert  little  or  no  influence  on  the  chemical  relations  of 
copper  and  nitric  acid,  and  it  was  thought  that  lead, 
which  by  itself  produces  u  different  set  of  reactiooi 
with  nitric  acid,  might  yield  further  informal  iim.  It  if 
well  known  that  nitrous  o.xidc  is  an  important  product 
of  the  secondary  reactions  of  lead  with  nitric  acid  ;  bat 
in  the  experiments  with  lopper-lead  alloys,  the  examina- 
tion of  the  residual  gas  after  the  removal  of  the  nitrii 
oxide  gave  no  indication  of  nitrous  o.xide  even  with  an  alloy 
containing  fiO  per  cent.  lead.  Tlie  copjier.  when  present 
in  considerable  quantity,  appears  to  entirely  suppress  the 
formation  of  nitrous  oxide.  Ihe  analysis  of  the  residual 
gas  was  made,  as  already  indicated,  by  explosion  irith 
excess  of  hydrogen.  As  the  excess  of  oxygen  in  the  residu* 
is  known,  the  nitrous  oxide  is  easily  determined  when 
present. 

The  following  are  the  results  obtained  with  the  ^ 
from  the  dissolution  of  (a)  the  copper -lead  alloy  containing 
60  per  cent,  lead  and  (b)  pure  lead. 


Analysis   of   residual  gas. 


(a)  Volume  of  residual  gas  taken    . . 
\'olume  with  hydrogen  added    . . 
Volume  after  explosion    . . 
Volume  of  oxygen  known  to  be  present     =14'7 
Then  SlVs"-37  =  43-8:  and  U-7x3  =  44-l. 


-  3'.'-6  c.c. 
=  Ml-8  „ 
=  37-0  .. 
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The  contraction  tlierefore  is  entirely  due  to  oxygen 

present. 

(1))  Volniiie  uf  residual  gas  taken    ..  ..  =32-0  c.c. 

Volume  wnth  hydrogen  added    ..  ..  =90-0  „ 

Volume  after  explosion    ..  ..  ..  =44-6     „ 

Volume  of  oxygen  knoi^-n  to  be  present  . .  =12-2     „ 

Then90-44ti  =  4.54  ;  and  I2-2x.'?  =  36-6. 

Therefore  45-4  — 3fi-(;  =  S-8  =  volume  of  nitrous  oxide 
present  in  32  c.c.  of  the  gas,  as  no  contraction  in  volume 
takes  place  when  nitrous  oxide  is  reduced  to  nitrogen. 
The  excess  contraction  is  therefore  due  to  the  removal 
of  a  volume  of  hydrogen  equal  to  that  of  the  nitrous 
iixide  reduced. 

The  experiments  made  with  the  copper-lead  alloys 
aie  divided  into  two  sets;  In  the  first  set  alloys  con- 
taining from  0-05  to  5  per  cent,  of  lead  are  dealt  with, 
and  in  the  second,  alloys  witli  20  |ier  cent,  and  upwards. 
The  results  are  given  in  Tables  V.  and  VL.  and  from  the 
quantities  in  columns  S,  10,  and  1(5  of  Table  V.  it  is  seen 
that  small  ]iercentages  of  lead  exert  little  or  no  inlluence 
on  the  reactions  of  copper  with  the  acid,  so  that  lead  acts 
simil.irly  to  bismuth  in  this  respect.  The  decrease  in  these 
■luantities  for  the  alloys  containing  an  appreciable  amount 
of  lead  is  evidently  due  simply  to  the  presence  of  the  metal. 
One  gram  was  taken  in  each  case,  and  the  other  conditions 
kept  as  constant  as   possible. 

In  the  second  set  (Table  VI.),  the  weight  of  alloy  taken 
is  such  that  the  same  weight  of  acid  is  used  in  the  con- 
version of  the  u)etals  into  nitrates.  This  allows  of  a  better 
I  iimparison  of  results,  as  it  eliminates  the  effects  of  variable 
oncentration.  If  then  the  temperatme  is  kept  constant, 
the  only  variable  is  the  composition  of  the  alloys,  and 
differences  in  the  reactions  can  be  the  more  readily  detected. 
These  conditions  appear  to  be  necessary  if  the  results  are 
TO  be  strictly  comparable,  for  the  escape  of  gaseous  products 
from  the  solution  depends  upon  its  concentration  and  tem- 
jicrature.  and  anything  that  disturbs  this  relation,  or  the 
Illation  between  the  solution  and  the  gas  above  it  must 
cause  a  variation  in,  and  a  re-distribution  of,  the  com- 
ponents of  the  system. 

Examination  of  Table  VI.  shows  that  the  secondary 
reactions  of  copper -lead  alloys  are  very  much  the  same 
rfs  those  of  copper,  although  the  reactions  of  lead  itself 
j  are  very  different.  There  is  an  apparently  simple  expla- 
I  nation  of  this,  for  it  is  noticed  that  directly  the  alloy 
'  ommencps  to  dissolve  and  copper  nitrate  to  appear  in 
'he  solution  the  metallic  particles  turn  red,  showing 
that  copper  is  deiiosited  as  fast  as  it  is  dissolved  by  the 
1  acid.  Tlie  process  is  therefore  practically  the  same  as  the 
dissolution  of  the  copper  in  nitric  acid,  and  the  dissolution 
"f  lead  in  copper  nitrate  :  no  doubt  with  a  more  dilute 
-ulution  and  a  slower  action  this  would  be  strictly  true. 
-\s  the  dissolution  of  lead  by  copper  nitrate  is  the  result 
of  exchange  between  the  two  metals,  no  gaseous  products 
result,  and  any  disturbing  effect  would  be  due  only  to  the 
accumulation  of  lead  nitrate  in  the  solution.  .Another 
point  to  be  noticed  is  the  support  given  to  the  statement 
'hat  part  at  least  of  the  nitric  oxide  liberated  from  the 
-olution  is  a  product  of  the  decomposition  of  nitrous 
Ucid  present  or  formed  in  it.  By  comparing  the  quantities 
|in  columns  8  and  13,  Table  V'l.,  for  the  60  and  .SO  per 
"ent.  alloy  it  is  seen  that  the  larger  volume  of  nitric  oxide 
orresponds  to  the  smaller  weight  of  nitrous  acid. 

On  referring  to  cohimn  7  it  is  seen  that  the  difference 
lietween  acid  used  and  acid  traced  is  very  marked  when 
nitrous  oxide  forms  a  considerable  proportion  of  the  evolved 
jgas.  This  is  no  doubt  due  largely  to  the  solubility  of  the 
liiitrous  oxide. 

'    The  reactions  with  lead,  and  with  lead  containing  0-1 
iT  cent,  of  copper,  show  that  a  small  percentage  of  copper 

II  lead  has  little  or  no  influence  upon  the  reactions  of 
lad  itself  with  nitric  acid. 

According  to  Freer  and  Higley  (Roscoe  and  Schorlem- 
iier's  Chemistry,  Vol.  I.,  p.  531),  the  liberated  gas  from 
I'.e  dissolution  of  lead  in  nitric  acid  of  sp.  gr.  1-2,  contains 

III  per  cent,  of  nitrous  oxide.  This  differs  from  the  result 
')5  per  cent.)  given  in  Table  VI..  but  as  the  temperature 
'f  the  reaction  is  not  given  by  them,  the  difference  in  the 
■'■rcentagps  of  the  gas  is  probably  due  to  the  different 
'inperatures  used. 


The  general  character  of  the  reactions  of  copper  .lead 
alloys  agrees  with  the  observations  of  Acworth  and  Arm- 
strong, that  brass  gives  similar  reactions  to  copjier  when 
it  is  dissolved  in  nitric  acid,  and  it  is  probable  that  the 
explanation  is  the  same. 

SUMM.4KY. 

At  the  conclusion  of  the  first  set  of  experiments,  the 
opinion  was  expressed  that  the  chief  cause  of  the  decrease 
in  the  volume  of  nitric  oxide  liberated  bj-  the  dissolution 
of  copper  allo}-s  iu  nitric  acid  is  the  formation  of  a  solid 
solution  of  the  added  element,  or  of  a  compoimd  of  that 
element,  in  the  excess  of  coppei-.  Further  investigations 
have  served  to  confirm  this  view.  There  is  very  little 
doubt  as  to  the  formation  of  solid  solutions  in  alloys  of 
copper  with  arsenic,  antimony,  and  phosphorus,  and  further 
that  they  become  saturated  M-ithin  the  limits  indicated 
by  the  nitric  acid  reactions.  \Mien  the  satvu'ation 
point  is  passed,  the  element  or  compound  in  solution 
is  rejected  on  solidification,  and  in  this  rejection,  not  only 
does  the  excess  segregate,  but  the  solution  swings  past 
its  saturation  point,  and  becomes  midersaturated.  The 
concentration  of  the  solid  solution  is  thus  reduced,  and  the 
influence  of  the  dissolved  element  is  lessened.  It  must, 
therefore,  pass  through  a  maximum  as  the  percentage  of 
the  added  element  increases.  The  experiments  with 
copper-bismuth  alloys  support  this  view,  for  the  bismuth 
seems  to  be  entirely  rejected  by  molten  copper  on  solidifi- 
cation, and  no  solid  solution  is  formed.  The  experiments 
with  the  copper-lead  alloys  were  undertaken,  because 
these  alloj's  have  been  investigated  p^Tometricallv  by 
Heycock  and  Neville  (Phil.  Trans.  189a,  p.  42).  They 
state  that  a  solid  solution  of  lead  in  copper  does  not  exist 
with  small  percentages  of  lead.  They  also  find  that  a 
eutectic  mixture  is  formed  in  lead  containing  about  0'06 
per  cent,  of  copper.  Reference  to  Table  V.  will  make  it 
clear  that  the  influence  of  lead  in  small  quantities  on  the 
reactions  of  copper  with  nitric  acid  is  practically  that  of 
a  simple  mixture  of  the  two  metals.  The  great  similarity  of 
the  reactions  of  pure  lead  and  lead  containing  O'l  per 
cent,  of  copper,  indicates  that  the  formation  of  a  eutectic 
alloy  containing  a  small  fiercentage  of  the  added  element 
exerts  little  or  no  influence  on  tlie  reactions  of  the  metal, 
and  this  seems  to  be  a  natural  interpretation,  as  the  eutectic 
alloy  is  simply  a  mixture  of  the  two  metals. 

The  opinion  may  be  expressed  that  the  purely  chemical 
investigation  of  the  reactions  of  nitric  acid  with  alloys 
should  form  a  valuable  aid  to  tlie  microscopic  and  pyro- 
metric  examination  of  these  important  bodies,  that  is  now 
being  carried  on  with  such  far-reaching  results.  It  is 
evident  that  the  primary  reactions  alone  are  of  a  com- 
paratively simple  character,  although  they  may  furnish 
valuable  information  with  regard  to  the  heat  of  com- 
bination as  shown  by  Drs.  Baker  and  Gait,  in  their  in- 
dependent investigations  of  the  effect  of  dissoh-ing  copper 
zinc  alloys  in  chlorine  and  bromine  solutions.  But  the 
secondary  changes  takmg  place  in  nitric  acid  solutions 
seem  to  be  able  to  furnish  information  as  to  the  relations 
of  the  metals  in  an  alloy  to  each  other.  The  subject  is 
admittedly  a  complicated  one,  but  if  the  acid  is  pure  and 
the  temperature  of  the  reaction  is  carefully  regulated, 
there  is  no  reason  why  this  method  should  not  form  a 
valuable  aid  in  researches  on  alloys. 

In  the  comparison  of  results  obtained  with  pure  metals 
it  seems  to  be  a  necessary  condition  that  the  weights  of 
the  metals  taken  should  be  arranged  so  that  the  same 
weight  of  acid  is  used  up  in  the  primary  reactions.  This 
leaves  the  acid  solution  in  which  the  secondary  reactions 
take  place  of  the  same  concentration.  The  same  principle 
holds  good  for  alloys  m  which  notable  proportions  of  the 
second  metal  are  present.  Tlie  weight  of  acid  used  up  in 
the  secondary  changes  is  an  important  quantity  in  the 
investigation  of  a  series  of  alloys. 

Some  metals  react  with  their  ovn\  nitrates  in  solution, 
but  this  does  not  appear  to  exert  much  influence  in  investi- 
gations in  which  excess  of  acid  is  used  and  the  whole  of  the 
metal  dissolved.  For  dm-ing  the  first  part  of  the  reaction 
when  the  metal  is  in  excess  the  concentration  of  the  nitrate 
in  the  solution  is  low.  and  at  any  time  it  could  but  slightly 
a,ssist  in  the  secondary  changes  under  the  conditions 
observed  in  the  experiments. 
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"^1?.^'  ^  .;<,„   of   the   nitrous   oxide   whieh   is   the 

^^;:^'Xn.:'::::d':s  :^t  j^  vedissoived  by  the  u,tnc 

"'tI'  is  well  UiioNvn  that   the   physical  and  mechanical 
pvo  .eltier"  nT^tal.  and  alloys  -  eon.de^Hy  vno^h^ 

•   flUn^eTs  in  the  di.cotion^f  ^^V^or^;^^^^ 
or   in   modifying   one   or   more   o     t  em      1  e  £. 
effect  of  arsenic  on  copper  is  well  ^"°"  "■,.*^"  ■ :',,,. ^n 

useful  metals  and  alloys. 

Sun.,nary  of  viao..  co.cenung  the  reactions  of  nilric  acid 
with  metals. 


Very  little  quantitative  work  in  '""n^.f  i°"„":J,*'\l?, 
ga  eous    products    of    the   react  ons   of   n.tr.c   ac.d    w.th 

„!rsnoi>.'sed  to  undergo  calcination  in  the  acid,  and  the 
res  .1  UK  alx  to  dissoh^  in  the  acid  solution.  To  account 
for  ."products  of  the  dissolution  of  a  metal  in  nitric 
icld  t  was  s«p,>ose<l  that  the  acid  itself  was  the  duect 
catiseorUie  oxidation,  and  the  gaseous  products  were 
the  result  of  this  I>n >»»;>•.'■'-:"■  """„,     „    -p,,,  ,pt,  forth 

j'--v^rrrr:i^.^s^>«£;;-^ 

?^:\-:^dis^>d:inn^.>«-^^^^ 

Hk^J:\»S^r^"n^^^:^.'r^o,^^ii^ 

"'Oiueih^lrhemistrv.  English  translation  Vol  11..  1849. 
n  307  states  that"  most  metals  are  oxidise,  l.v  mric 
Lid  and  the  resulting  oxides  eorabme  with  the  ui  - 
deco'mrsed  acid  to  form  salts.  The  gaseous  products 
are  deHved  from  the  portion  of  the  acul  .hit  oxidises 
".e  metal  and  mav  consist  of  hypomtnc  a;'d  mtr^ 
oxide  nitrous  oxide.'  and  nitrogen.  \i  the  metal  deconv 
p^lr  water,  the  hydiogen  liberated  combines  with  the 


nitrogen  of  the  acid,  and  ammonia  is  formed.  Whid.i 
S  dfeabove  products  are  obtained  dei>ends  l«rtly  on 
the  attinitv  of  {he  metal  tor  oxygen,  and  partly  upon  the 
temperature  and  concentration  of  the  acid  *»  »V^";.  ,   , 

Recmault  (Cours  Elementa.re  de  Clumie.  Ihol.  \ol  1  . 
D  142)  states  that  nitric  oxide  or  nitrous  oxide  is  liberated 
aceoiding  to  the  nature  of  the  metal.  W  hile  zinc  liberates 
a  mixture  of  the  two  cases,  copper  or  mercury  gi  e, 
pure  nitric  oxide  if  the  acid  is  sufficiently  dilute  and  tl,. 
temiwrature  is  prevented  from  nsing. 

pllouze  and  Fremv  (Traite  de  flumie.  1!>G(),  "\  ol   1.. 
p    35°     give   a   more  detailed  account   of   the   react.oiu 
Si  metals  and  nitric  acid.     The  reactions  for  '^^yp^^^f 
silver  are  "iven.  and  it  is  stated  that  the  acid  mu»t  1 . 
dilute  oi  the  «as  will  not   be  pure.     The  effects  of  c, 
ce  tiation  and  temperature  are  noted,  and  the  api>c..^^ 
ance  of  red  vapour  in  the  nitric  ox.de  when  concctraf^l 
acid   is  u^ed   is   indicated.     The   formation   of   ammoia, 
with  tin  and  its  non-formation  with  copper,  silver,  uu  1 
emtrv    are    mentioned.     The   easilv    oxid.saMe    meta  , 
are  said  to  form  ammonia.     They  also  state  that  if  the 
ac^1     cooled  to  -1«=C.  it   has  no  a^"''"  »"  ^^^ 
The   experiment-    of    Gay-Lussac    by    which    he    showed 
that  wi  h  verv  dilute  nitric  acid  conta.n.ng  mtrous  acid 
the  quintitv-of  copper  dissolved  is  proportional  to  the 
quan  itv   of   nitrous   acid   pre-sent.   are   mentioned,   a.id 
?he   nfoencc  drawn  that  the  nitric  ""d  exerts  no  action 
on  the  metal.     The  action  ot   -nascent      hydrogen 
'    the  formation  of  ammonia  is  referred  to. 

Braiide  and  Tavlor  ( 18031  state  that  ammonia  i>  foil.,.  I 
i    and   ammonium  "nitrate   detected   among   the   prod"'  - 

'    when  nitric  acid  acts  upon  those  metals  that  decom, 

1    water,  and  refer  to  the  reactions  of  copper,  s.lver,  ...ere..,, . 
1    etc     They   also   state   that    copper,  tin   and   sihei     .  r 
without  action  on  the  concentrated  acid,  but  act  rapi.i  v 
on  the  addition  of  a  little  water. 

Fo«nies   (1868)   referring   to   copier,   states   that    the 
reaction  is  a  simple  deoxidation  of  some  oi  the  acid  by 
the  copper,  bv  which  the  metal  is  oxidised:    and  the- 
oxide  so  formed  is  dis-solved  in  the  unchanged  ac.ch 

The  oxidation  of  the  metal  by  the  ac.d  «-ith  1  l*.at M 
of  caseous  products,  and  the  format.on  of  the  salt  by  .   - 
disfolution  of  the   oxide  in  the  excess  ot   acid   may   .^ 
described  a.  the  first  connected  tl.eorv  of  ">''  j'''";^''  "' 
Sftric  acid  and  metals.     This  view  was  held  by  Mcdcleefl 
as  late  as  18H1  (Principles  of  Chemistrv.  \  ol.  1..  p   .i. 
1891.  Eng.  Trans.)  ,«  „     • 

The  chanae  in  view  eoncermng  the  nature  of  «■  -. 
and   their   recognition   as   salts   of   hydrogen   did   a.>  n 
with   the    necessity   of    assuming    the    format.on    ot     I  e 
metallic    oxide    as    the    primary    'f  ;"'^"; ,  ^';;'  ;", 
deduction  fro.,  the  reaction  of   metals  w.th  '?«'"''    '' 
is   that    the    primary   reaction   with    n.tr.c   ac.d   con-i-t 
in  the  formation  of  the  ..itrate  of  the  metal  with  l''>^;'";; 
of  hydrogen  :   but  as  free  hydrogen  had  not  been  de.c  H 
in  the  evolved  gases  it  was  supi«sed  that  the  seeo,..l...> 
products  were  the  result  of  reactio..  between  the     nas.c. 

Vdrogen  a..d  the  excess  of  aci.i.     Th.s  n.av   be  ..!'- 
the  ••nascent   •  hvdrogcn  theory,  a.id  .s  c  early  expu—M 
.    !n   MiUer-s   Che.nistry.    Vol.    II..    p.  /■'f.-^'S  *.  _  I.  - 
adopted  bv  Acworth  and  .\nnstrong  (.J.L..N..  18,,.  i.  o*\ 
in  interp.eting  the  .esults  of  tl-.eir  extens.ve  research  on 
the  action  of  .litric  acid  and  n.etals.         ....  .„ 

The  work  of  these  chemists  with  n.tr.c  ac.d  may  tf 

1    said  to  be  the  first  of  a  really  quantitative  chara.in  ..- 

far  as  the  ga.seons  products  of  the  react  .ons  ■i"'-^'  '  ;■' 

1    cemed.     Earlier    work    ap^a.^    to    have    been    ■  lu.  ri 

'    concerned    with    the    metallic  com imunds    fornuHt;    >i- 

other  products  were  onlv  dealt  with  (pialitatively.      1 1'  »• 


other  prociucis  were  uiwv  >n<..^ . 

however,  exix-rimented  with  most  of  the  common  mC  u  . 
and  found  t\.at  nitric  oxide,  nitrous  ox.de.  a.id  ...  .■•C'  • 
were  ..suallv   present   in  the  gaseous  pr<i.luct«.  .iltli'  'li 
consideiablo  variations   in    the    per.entage    c-miH.-iti.-i.. 
and  in  the  total  vol.in.e  of  the  liben.-ed  g«..  «ei-  o W..^.- 
In  some  ca.ses  o..e  or  other  of  tb-  gases  wa-  absent  fm,    .1. 
product.     Their  statement   that   l.y.lroBe.i  .s  not 
»tit..ent   of  the  gaseous   .nixture   obtained   when   r; 
dissolve  in  nitric  acid  is  incorrect  m  .some  case.-, 
that   decomiwsc   water   below   a   red   heat   n.a>    i' 
hvdrogen  from  nitric  acid  under  certain  conditions,     i^ 
was  observed,  in  the  case  of  magnesium,  by  UT.  A.  ■ 
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En-art  (Nature,  Dec.  12th.  1901).  This,  however,  may 
iie  regarded  as  another  argument  iu  favour  of  their 
tlieory  of  the  general  reactions.  They  express  the  view 
that  "the  variations  in  the  composition  and  volume  of 
the  gas  obtained  by  the  action  of  different  metals  are 
]irobably  due  to  the  different  energy  relations  of  the 
'  arious  metals  and  the  acid  solution  into  which  they 
Ussolve,  and  they  suggest  that  the  '"  nascent"  hydrogen 
fakes  on,  as  it  were,  the  character  of  the  metal  that  sets 
it  free:  so  that  it  acts  differently  towards  the  acid  which 
.  t  is  its  function  to  reduce.  Some  such  conception  as  this 
i»  necessary  if  the  theory  of  the  action  of  "  nascent  " 
hydrogen  is  to  be  upheld,  for  it  is  evident  tliat  equivalent 
weights  of  various  metals  would  liberate  the  same  weight 
of  hydrogen,  and  this,  as  it  is  not  generally  set  free. 
would  have  to  disapijear  again  in  bringing  about  the 
various  secondary  changes.  Divei-s  (this  J..  1904. 
p.  1,185)  points  out  that  The  term  "  nascent  ''  is 
comparativelj'  meaningless  in  the  sense  of  the  hydrogen 
itself  differing  in  reducing  value  according  to  the  metal 
presented  to  the  acid.  He  regards  the  metal  and  the  acid 
together  as  constitutijig  either  the  reducing  or  the 
hydrogenising  agent.  This  agrees  with  Ostwald's  view 
of  the  reduction  of  nitric  acid  by  metals.  He  states  that 
the  reducing  action  of  a  metal  depends  upon  the  concen- 
tration of  the  hydrogen  which  would  be  required  to 
precipitate  the  metal  from  its  salts.  The  function  of 
the  nitric  acid  used  up  in  the  secondary  changes  is  to  reduce 
this  concentration  by  oxidising  the  liberated  h}-drogen 
to  water,  and  thus  allowing  more  of  the  metal  to  pass 
into  solution.  In  the  case  of  a  metal  wliich  does  not 
liberate  hydrogen  from  acids  imder  ordmary  conditions, 
he  assumes  an  exceedingly  small  concentration  of 
hydrogen,  which  is  still  further  reduced  by  the  action 
of  nitric  acid,  so  that  the  metal  gradually  passes  into 
solution.  According  to  this  it  is  necessary  and  sufficient 
to  reduce  the  concentration  of  the  hydrogen  below  that 
at  wliicli  it  would  precipitate  the  metal  for  the  dissolution 
of  the  metal  to  proceed.  The  fact  that  at  the  tempera- 
ture of  the  atmosphere  magnesium  liberates  nearly  pure 
hydrogen  from  the  dilute  acid,  and  that  as  the  temperature 
rises  the  usual  gaseous  products  appear,  seems  to  support 
the  theory  for  increase  iu  the  temperature  must  tend  to 
increase  the  concentration  of  the  gas.  and  this  tendency 
would  be  opposed  by  the  oxidising  action  of  the  acid, 
which  would  itself  undergo  reduction.  But  it  must  not 
be  forgotten  that  the  accumulation  of  nitrate  in  tiie 
solution  may  modify  the  changes,  or  even  completely 
alter  them.  WTiether  this  or  the  rise  in  the  temperature 
is  the  principal  cause  of  the  variation  in  the  composition 
of  the  evolved  gas  requires  fiyther  investigation. 

The  important  products,  other  than  the  nitrate  of  the 
metal,  that  may  be  formed,  either  temporarily  or  per- 
manently in  the  solution,  have  now  been  determined. 
They  are  the  metallic  nitrite,  nitrous  acid,  hydroxylamine, 
ammonia,  and  hypouitrous  acid.  The  recent  information 
concerning  the  formation  and  reactions  of  these  bodies 
Ls  largely  due  to  Divers,  Ray,  Raschig,  and  Veley  ;  and 
it  may  be  used  to  explain  the  changes  by  which  the 
gaseous  products  resulting  from  the  dissolution  of  a 
metal  in  the  acid  are  set  free 

.\ccording  to  Divers,  the  metals  may  be  divided 
into  two  classes  :  (n)  those  metals  that  are  inactive 
with  nitric  acid,  e.xcept  in  the  presence  of  nitrous  acid 
as  catalyser,  and  then  are  converted  into  molecular 
proportions  of  nitrate  and  nitrite,  with  water  as  the 
only  other  product.  This  is  the  primary  reaction.  The 
metals,  silver,  mercury,  copper,  and  bismuth,  belong 
to  this  class  ;  (b)  those  metals  that  form  the  nitrate 
in  the  primary  reaction,  together  with  nitrous  oxide, 
nitrogen,  and  ammonia,  each  at  the  same  time,  but 
independently.  Zinc,  tin  and  other  metals  of  a  strongly 
l)asic  character  belong  to  this  class.  All  other  products 
must  be  the  result  of  secondary  changes.  This  is  the  mo~t 
.recent  theory,  and  is  based  upon  experimental  evidence. 

In  the  case  of  siher.  an  example  of  the  first  class, 
the  reactions  are  sudi  that  nitric  oxide  is  the  prmcipal 
gaseous  product,  and  its  liberation  Is  probably  due 
to  the  interaction  of  silver  nitrite  and  nitric  acid  as 
a  secondary  change  by  which  nitrous  acid  is  fornved, 
and    accumulates    in    tlie    solution.     Under    favourable 


conditions  of  temperature  and  concentration  the  nitrotis 
acid  decomposes  thus:  3Hy02  =  HX03-(--2XO-l-H20. 
The  liberation  of  nitric  peroxide,  which  is  the  result"  of 
the  interaction  of  nitrous  and  nitric  acid~,  takes  place 
as  the  concentration  of  the  nitric  acid  increases,  thus  : 
HXa,  +  HXO3  =  Ho  0  -f-  i>XO„. 

This  statement  is  in  accordance  •  \rith  the  author's 
observations,  for  the  liberation  of  nitric  peroxide-increases 
as  the  reaction  proceeds  ;  and  as  the  nitric  acid  is  being 
added  to  the  beaker  faster  than  it  is  used  un  in  the  reaction, 
it  accumulates  ui  the  solution. 

Copper  and  bismuth  give  similar  reactions,  but  tjtder 
certain  conditions  nitrogen  is  one  of  the  products  of 
the  change,  and  this  indicates  a  further  reduction  of 
nitrous  or  nitric  acid.  Tlie  simple  explanation  of  this 
is,  that  ammonia  is  formed  and  reacts  with  nitrous  acid 
as  described  bv  .ii-mstrong,  with  liberation  of  nitrocen  : 
HX0„-l-X'H3  =  X.j-l-2n.,0.  There  is  no  doubt  that 
ammonia  is  formed,  for  some  remains  in  tlie  solution 
even  in  the  presence  of  excess  of  nitrous  acid.  -Vlso 
from  tlie  recent  observations  of  I?ay  it  is  possible  tjiat 
h\'ponitrous  acid  mav  be  formed  and  decouiposed  with 
liberation  of  nitrogen  "thus  :  5HXO  =  HX03+2H20-l-2X2. 
I'here  seems  to  be  no  reason  why  these  reduction  and 
hydrogenisation  changes  shotild  not  be  brought  about 
b\-  the  metal  and  the  acid,  as  they  only  take  place  to  a 
limited  degree. 

In  the  case  of  the  metals  of  the  second  class,  of  which 
zinc  and  lead  are  members,  it  would  appear  that  the 
primary  changes  are  such  that  the  greater  part  oi  the 
products  other  than  the  nitrate  are  derived  directly  from 
the  acid.  But  the  difficulty  of  limiting  the  changes  to  those 
of  a  primary  character  in  the  case  of  metals  of  this 
class  is  seen  in  the  case  of  lead  by  the  evolution  of  nitric 
oxide  and  nitric  peroxide,  and  in  the  accumulation  of 
nitrous  acid  iu  the  solutioru  The  action  of  the  metal 
on   its  0W11   nitrate   must   also   be   taken   into   accomit. 

The  author  has  not  fotmd  that  any  systematic  investi- 
gations of  the  reactions  of  alloys  with  nitric  acid,  or 
attempts  to  trace  the  whole  of  the  acid  used  in  the  re- 
actions, have  been  made  ;  and  he  thinks  that  the  method 
of  examining  both  the  solution  and  the  gaseous  products 
obtained  in  a  suigle  experiment  should  furni^ih  valuable 
information  of  the  general  reactions  with  metals  and  alloys. 

By  the  usual  methods  the  changes  taking  place  in  the 
acid  solution  wlien  a  given  metal  is  being  dissolved, 
together  with  the  effects  of  concentration  and  temperature 
upon  such  changes,  and  the  composition  of  the  gaseous 
products  of  the  reactions  are  determined  by  indei)endent 
experiments.  Thu-'.  there  appears  to  be  some  difficulty 
in  correlating  the  results  of  the  two  sets  of  observations. 

It  is  clear  that  a  number  of  factors  must  be  taken 
into  consideration  in  order  to  obtain  a  concise  view 
of  the  various  reactions.  These  may  be  stated  brietlv 
as   follows  : — 

(1)  The  concentration  and  mass  of  the  acid  solntion. 

(2)  Tlie  presence  of  bodies  other  than  water  and  nitric 
aeid  in   the  solution. 

(3)  The  natm-e  and  piuity  of  the  metal  or  alloy. 

(4)  The  temperature  at  which  the  reactions  take 
place. 

(5)  The  accumulation  of  various  products  in 
solution. 

Thus,  the  opinion  may  be  expressed  that  it  would 
possibly  lead  to  a  more  exact  classification  of  the  metals 
with  regard  to  their  action  upon  nitric  acid  if  tliey  were 
subjected  to  exactly  the  same  conditions,  and  each 
experiment  matle  as  complete  as  possible. 

Some  of  the  effects  of  variations  in  the  concentration 
of  the  acid  solution  were  noticed  by  the  earlier  experi- 
menters :  while  observations  on  the  iniluence  of  mass 
and  depth  of  solntion  over  the  dissolving  metal  are  of 
more  recent  date.  This  inthience  is  most  noticeable 
in  the  case  of  a  gaseous  ]iroduct  liberated  either  at  the 
surface  of  the  metal  or  in  the  solution  immediately  above 
it,  if  it  reacts  with  tlie  excess  of  acid.  Thus  it  is  possible 
to  completel}'  prevent  the  escape  of  nitric  oxide  from 
a  solution  of  sufficient  mass,  concentration  and  deptli, 
but  in  this  case  nitrous  acid  appears  in  the  sohition  in 
proportion. 

The  presence  of  nitrous  acid  in  nitric  acid  solutions 
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appears  to  exert  considerable  influence  on  its  reactions, 

and  as  it  seems  impossible  to  obtain  a  solution  of  the 
higher  acid  absolutely  free  from  the  lower  one,  its  presence 
must  always  be  taken  into  account.  The  addition  of  a 
second  acid  which  may  act  as  a  fixing  agent,  as  in  the 
formation  of  hydroxylamine,  may  be  found  useful. 

That  the  purity,  of  the  metal  is  of  importance  is  again 
emphasised  by  the  author's  experiments,  and  it  seems 
that  the  metal  must  be  pure  within  the  limits  of  possible 
purity,  or  it  must  be  considered  as  an  alio}'. 

With  regard  to  the  etTects  of  temperature,  the  experi- 
ments of  Dr.  Ewart  wo\ild,  if  followed  up,  probably 
modify  present  views  ;  but  the  author  is  not  aware 
tuat  Ewart.  whose  experiments  were  only  roughly  quan- 
titative, has  continued  the  work,  or  that  any  other 
e.xperimenter  has  taken  it  up.  Tlie  critical  temperatures 
given  are:  zinc,  0°  to  '2°;  magnesium.  17°  to  19°; 
and  copper.  19°  to  21°.  Below  these  temperatures  the 
metals  are  said  to  show  little  or  no  signs  of  reaction 
with  the  acid,  but  above  them  the  action  commences 
and  increases  rapidly  as  the  temperature  rises. 

The  experiments  "of  .\cworth  (J.O.S.,  1875,  p.  S28) 
make  it  clear  that  the  accumulation  of  copper  nitrate, 
and  probably  nitrite,  in  the  nitric  acid  solution  which 
is   dissolving   copper   influences   the   composition   of   the 


gaseous    products.     Thus    he   found    that   the    presence 

of  the  nitrate  increases  the  proportions  of  nitrous  oxide 
and  nitrogen  in  the  collected  gases,  and  decreases  that 
of  nitric  oxide.  In  this  connection  it  may  be  remarked 
that  the  absence  of  nitrous  oxide  from  the  gas  collected 
in  the  author's  experiments  with  copper  and  its  alloys 
is  no  doubt  due  to  the  steady  flow  of  acid  into  the  beaker 
continually  flooding  the  metal,  and  thus  preventing  the 
nitrate  from  aoouniulating  above  it. 

Ray  allowed  the  salts  to  accumulate  in  the  neigh- 
bourhood of  the  surface  of  the  dissolving  metal  in  the 
case  of  mercury :  while  \'eley  caused  a  copper  l>all 
to  rotate  in  the  acid  solutions  so  as  to  distribute  the 
salt  or  salts  formed  through  the  surrounding  liquid. 
In  view  of  thoe  experiments  it  may  be  suggcste<l  that 
further  information  would  be  obtained  by  electro- 
depositing  a  metAl  on  a  platinum  cathode,  and  then 
dissolving  it  in  a  nitric  acid  solution  under  constant  con- 
ditions, except  that  in  one  set  of  experiments  the  cathode 
remains  stationary,  and  in  the  other  is  rotated,  during 
the    action. 

In  conclusion,  the  author  hopes  that  the  work  presentefl 
in  this  and  former  papers  may  be  of  use  not  only  practically, 
but  also  in  the  development  of  the  theory  of  the  action  of 
metals  an<l  alloys  upon  nitric  acid. 
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Table  I. — Influence  ol  variations  in  tempcraturt-. 

Table  II. — ^Influence   of    concentration   of    acid. 

Table  HI. — .\Uo>-3  of  copiK-r  and  arsenic. 

Table  I\'. — .\Uoy»    of    coi>per    and    phosplionis. 

Table  V. — Alloys  of  copiwr  \rith  5  per  cent,  or  less  of  lead. 

Table  ^1. — Alloys  of  copper  with  lead. 

Colnmn. 

1.  Temperature  in  degrees  Centigrade. 

2.  Orania  o(  alloy  taken. 

3.  Percentairc  of  second  clement. 

4.  Speciac  gravity  of  nltilo  ocid  used. 

5.  MgmB.  of  nitric  acid   used. 


Column. 

6. 

Mgnis. 

7. 

Mgni.«. 

H. 

C.c.  of 

9. 

C.c.  of 

10. 

C.c.  of 

11. 

C.c.  of 

12. 

C.c.  of 

13. 

MKms. 

14. 

Mtnns. 

fcrrii 

15. 

>tjnm. 

16. 

.Mgn;i>. 

Of  lutric  acid  traced, 
of  nitric  acid  mlssinc. 
total  nitric  oxide  libtTated. 
nitrous  oxide  found. 
nitrogen  liberated. 
nitric  i>eroxide  liberated. 
t<^>tiil  t:as  liberated. 

ol   nitrous  acid   in  c.irlKinato  solution. 
'»!  nitrous  acid  In  hydroxide    polution,    half   of   it 
fd  irom  nitric  peroxide  and  half  from  nitric  oxide, 
uf  ammonia  found, 
of  nitric  acid  used  Qp  in  secondary  reactions. 
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Liverpool  Section. 


Meeting  held  at  University,  on  Wednesday,  December  9th, 
1908. 

MR.    MAX   JR-SPKATT  IN    THE   CHAIR. 

THE     IXIVEKSITY     TRAINING    OF    TECHNICAL 
CHEMSTS. 

BY   PROFESSOR  F.    G.    DOXNAK,   M.A.,   PH.D. 

The  English  chemical  manufacturer  is  such  a  very  much 
aliused  individual  that  there  must  be  a  great  deal  of  good 
in  him.     He  is  constantly  being  compared  to  his  disad- 
T.mtage  with  his  German  brother,  the  employer  of  scores 
ir  University  gi'aduates,  and  with  his  American  brother 
■^ho,   it  is  related,   goes  to   the   University   or  teclmical 
hool   in  propria  persona  and   picks  his   men  out.     In 
lOrt,   one  of  the   many  things  laid  at  the  door  of  the 
English    manufacturer    is    that   he    eyes   the    University 
graduate,  if  not  exactly  askance,  at  all  events  with  a  certain 
wariness,    and    that    in   this  and   other  ways  he   makes 
ii-lativcly   little  use  of   the   Universities  of  the  country, 
liecently.  Professor  Kipping,  in  dealing  with  the  subject 
in  his   Presidential  address  to   the   Chemical   Section   of 
the  British  Association,  has  uttered  a  sort  of  academic 
chemist's  lament.     But  what  about  the  English  chemical 
manufacturer  himself  ?     Perhaps  if  he  were  not  a  silent 
man  he  too  could  utter  a  lament.     I  have  uo  intention, 
however,  of  entering  into  the  rights  and  wrongs  of  that 
'juestion  here.     But  one  thing  is,  or  ought  to  be  abundantly    ; 
clear   to   everybody.     On   the    one   hand   we    have    the 
Universities   of    Great    Britain    and    Ireland    enormously 
iicreased  of  late  in  niimbers  and  presumaljly  in  efficiency, 
i  lid  ready  to  pour  forth  a  correspondingly  increased  number    ' 
•i  young  chemists  every  year.     On  the  other  hand,  are 
rhe   manufacturers   and   employers   of   trained    chemists 
prepared  to  offer  positions  to  these  ?     On  the  part  of  the    , 
Universities    there    is    experienced    a     certain     sense    of 
isolation,  a  certain  want  of  direct  touch  with  the  outer    t 
world    of   industry,    and    a    very    considerable    difficulty 
n  finding  suitable  employment  for  their  graduates.     It    j 
-  clearly  a  case  where  there  is  urgent  need  for  conference. 
<ome  9  or  10  years  ago  the  German  chemical  manufacturers 
ind  University  teachers  met  together  and  discussed  the 
'aching  of  chemistry  at  the  Hoehschulen.  with  the  result 
hat   certain   reforms   were   introduced.     This   is   a   good    ^ 
•\ample  to  follow,  and  it  is  all  the  more  easily  followed 
n  this  and  other  English-speaking  countries,  since   the    j 
neetings  of  the  Local  Sections  of  the  Society  of  Chemical    ; 
iidustiy    provide    us    with    an    almost    ideal    machinery 
r    this    purpose.     At    these    meetings    manufacturers, 
rectors   of   technical   laboratories,    consulting    chemists 
id  University  teachers  meet,  or  ought  to  meet  together, 
lid  there  is  not  the  slightest  difficulty  in,  at  all  events,    , 
litiating    useful    discussions    which    might    lead    to    the 
•nferences   alluded   to   above.     Plain   speaking   on   both    i 
ides  will  do  no  harm,  and  is  highly  necessary.  , 

My  object  therefore  in  making  the  following  remarks 
to  initiate  such  a  discussion  in  our  Liverpool  Section, 
ithough    our    Birmingham    and    Manchester    colleagues 
ive  (juite  recently  discussed  the  same  theme,  I  do  not 
link  a  discussion  of  it  here  will  be  superfluous.  Indeed, 
would  be  an  extremely  useful  thing  if  every  Local  Section 
iiuld  take  the  matter  up,  and  devote  at  least  an  evening 
it.     We   should   then   have   a    good    opportunity     of    I 
iring   what   many   of   our  leading   manufacturers   and    i 
iiiversity  teachers  have  to  say  on  the  subject,  and  from 
'■  various  views  so  presented,  useful  conclusions  could 
•  drawn. 

The  first  question  which  is  generally  considered  in  a 
-cussion  of  this  sort,  is  the  following  one- — Is  there  any  \ 
^cntial  distinction  between  the  so-called  '"  pure  "  science 
Itivated  at  our  Universities  and  the  so-called  "  technical" 
ience  investigated  and  utilised  in  industry  ?  According 
Mr.  SVinbm-ne,  pure  science  is  merely  the  crude  raw 
iterial,  which  only  becomes  the  refined  and  finished 
tide  after  it  has  passed  through  the  hands  of  the  engineer  ' 
d  technical   chemist.     In   a   recent   inaugural   address,    1 


delivered  on  October  7th,  1908,  to  the  students  of  the 
Imperial  College  of  Science  and  Technologv  in  London, 
'  Dr.  Henry  T.  Bovey,  F.R.S.,  Rector  of  the 'College,  said[ 
"In  the  case  of  pure  science  the  resulting  fact  is  viewed 
as  an  instance  of  a  law ;  in  the  case  of  technology  the 
fact  itself  is  the  important  thing.  Therefore  the  idea 
of  utility  seems  to  be  the  real  key  to  the  difference  between 
the  two — which  seems  to  be  a  difference  of  aim.  Tf  our 
purpose  is  to  establish  a  law  we  call  it  pure  science : 
if  our  purpose  is  to  establish  a  fact  we  call  it  applied 
science  or  technology."  Mr.  Swinburne's  definition  is 
certainly  amusing,  whilst  that  of  Dr.  Bovey  is  interesting 
from  a  philosopliical  standpoint.  No  doubt  both  contain 
a  great  deal  of  truth.  I  think,  however,  for  the  practical 
purpose  of  our  present  enquiry,  the  matter  stands  as 
follows.  The  orderly,  arranged'  facts .  and  the  resulting 
laws  and  principles  of  chemistry  constitute  the  science 
of  chemistry.  This  science  is  obviously  the  same  whether 
chemical  reactions  take  place  in  a  University  laboratory 
or  in  a  works  plant.  But  in  a  works  the  science  of 
chemistry  is  combined  with  two  other  great  sciences, 
namely,  the  science  of  economical  production  and  that  of 
engineering.  It  is  clear  that  the  technical  chemist,  whilst 
knowing  all  about  the  facts  and  principles  of  chemistry, 
lias  two  new  variables  to  deal  with,  namely  price  or 
commercial  possibility,  and  bulk  or  engineering  possibility. 
As  our  American  friends  well  express  it,  he  has  to  reckon 
with  the  dollar  co-ordinate,  and  also,  as  I  have  just  said, 
with  the  engineering  or  '■  bulk  ''  co-ordinate.  If  we  say 
that  the  University  Laboratory  usually  deals  with  only 
one  co-ordinate  or  variable,  i.e.,  that  of  scientific  truth 
or  accuracy,  then  the  works  laboratory  deals  with  a  higher 
space  determined  by  the  three  co-ordinates  of  scientific 
accuracy,  price  and  bulk.  The  success  of  a  research  in  a 
University  laboratory  is  determined  by  the  truth  of  the 
fact  or  principle  established,  whilst  the  success  of  a 
technical  operation  or  research  requires  in  addition  the 
correct  determination  of  the  two  other  factors  already 
mentioned. 

These  considerations  will,  I  think,  bring  us  right  into  the 
middle  of  our  subject  at  once.  It  is  clear  that  the  first 
and  paramount  duty  of  the  University  chemical  department 
is  to  teach  the  future  technical  chemists  the  principles 
and  some  of  the  facts  of  chemical  science.  I  wish  to  lay 
particular  emphasis  on  the  necessity  of  giving  the  technical 
chemist  a  thorough-going  grasp  of  theoretical  principles. 
When  the  j'Oting  chemist  enters  the  works,  what  has  he 
to  offer  his  elder  and  more  experienced  colleagues,  but 
perhaps  a  fresher  knowledge  of  chemical  theory  and 
principles  ?  As  regard  economics,  knowledge  of  special 
facts,  knowledge  of  practical  chemical  analysis  and 
chemical  engineering,  he  is  almost  sure  to  have  nearly 
everything  to  learn.  He  should  enter  the  works  with  his 
head  full  of  theory!  and  his  soul  full  of  humility.  He 
lias  only  three  or  four  years  at  the  University  to  learn  the 
principles  of  his  science,  the  principles  which  inflexibly 
govern  all  chemical  operations.  Afterwards  he  may  have 
two  score  years  and  ten  t,o  learn  the  stern  necessities 
and  conditions  of  chemical  industry  and  technical  practice. 
The  University  must  set  him  thinking,  so  that  he  will  go 
on  thinking  (and  theorising)  amidst  the  rush  and  stress, 
the  faiUu'es  and  rebuffs  of  modern  industrial  conditions, 
-is  Professor  Ostwald  has  told  us,  good  practice  is 
fotmded  on  good  theory,  and  when  a  man's  theory  doesn't 
lead  to  good  practice,  it  is  because  his  particular  theory 
is  a  bad  or  an  insufficient  one,  not  because  he  lias  a  theory. 
In  other  words,  gootl  theory  means  a  sound  and  compre- 
hensive grip  of  chemical  principles.  Without  that 
possession,  a  man  placed  in  new  conditions  will  not  be 
able  to  think  effectively.  He  will  be  like  a  ship  without 
a  compass  on  a  strange  and  stormy  ocean.  1  think  I  may 
say  without  impertmence  that  the  British  Universities 
are  honestly  endeavouring  to  iuipart  this  knowledge  of 
principles.  Even  though  I  run  the  risk  of  being  accused 
of  special  pleadmg,  I  think  the  increasing  attention 
given  to  ph.ysical  chemistry  at  our  Universities  has 
contributed  in  the  past,  and  will  in  the  future  still  more 
powerfully  contribute  towards  bringing  the  chemical 
teaching  of  our  Universities  into  closer  contact  with  that 
theory  which  technical  practice  requires,  and  which  nuist 
rule   successful   technical   practice.     The  name,    physical 
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cheini.-iiv.  i-  an  unfortunate  one,  because  physical 
chemistry  is  pre-eminently  tlie  science  which  studies  the 
principles  governing  cliemical  actions.  The  science  of 
chemistry  as  it  is  to-day  was  founded  some  hiuidred 
years  ago  by  studymg  two  jihyfical  properties  of  matter, 
namely  mass  and  volume,  b.v  means  of  accurate  physical 
instruments.  Tlie  modern  chemistry  of  to-day  has  found 
it  necessary  in  the  study  of  chemical  actions  to  employ 
laanv  other  so-called  pin-sical  properties  measure<l  by 
means  of  many  other  accurate  physical  instruments,  such 
as  spectroscopes,  polarimeters,  refractonietcrs,  galvano- 
meters, eleetroinetors,  etc.  Hence  the  rather  misleading 
name  of  "  physical "  cliemistry,  wliich  often  conveys 
a-  very  wrong  idci  of  what  Is  meant.  .V  vast  amount 
of  physical  chemistry  is  concerned  with  the  determination 
of  the  chemical  a.finities  of  substances  mider  all  jiossible 
conditions.  It  seeks  to  answer  the  lundatmnlal  question 
of  technical  practice  ;  given  certain  substances  in  ecrtain 
conditions  of  temperature,  pressure,  and  concentration, 
what  reactions  will  take  place,  to  what  extent  will  they 
take  place,  and  liow  specdil.v  will  this  occur  ".  You  are  all 
aware  how  in  the  past  history  of  chemical  science,  (icotfroy. 
Berguiann.  Bcrthollet.  Berthelot.  Guldherg  and  Wauge, 
Aan't  Hotf  and  many  others  have  sought  to  find  an  answer 
to  this  question  of  questions.  After  many  years  of 
labour,  modern  phj-sical  chejnistry  is  only  slowly,  but 
nevertheless  surely,  arriving  at  the  solution  of  the  problem. 
I  will  conclude  this  special  pleading  by  givuig  you  an 
e.Kample,  but  it  is  one  which  is  peculiarly  appropriate  here. 
It  is  possible,  as  Nernst  and  Haber  have  shown,  to 
accurately  calculate  the  maximum  output  of  the  Deacon 
chlorine  process  under  any  conditions  of  temperature, 
pressure,  and  initial  composition  of  the  reacting  gases. 
1'his  calculation  is  based  on  measurements  of  the  dis- 
sor'iation  of  water  and  h.vdrochloric  acid  at  high  temper- 
atures, and  on  measurements  of  the  e.ni.f.  of  galvanic 
cells.  One  begins  to  fore  ee  a  tiuie  when  it  will  be  possible 
tor  the  technical  chemist  to  design  from  theoretical 
principles,  a  plant  to  satisty  a  given  specification,  just 
as  engineers  would  nowadays  design  a  dj-namo  or  a 
bridge.  I  think  that  i)hysical  cheuiistry  will  be  one 
of  the  main  contributors  to  that  consummation. 

Whilst  thus  emphasising  the  necessity  of  teaching  the 
youuir  chemist  to  think  in  terms  of  modern  chemical 
theory.  I  do  not  suppose  enybody  will  imagine  that  I 
am  advocating  the  abolition  or  reduction  of  inactical 
laboratory  work.  Of  that  sort  of  training  the  young 
chemist  cannot  get  too  much.  This  matter  is  so  well 
understood  now-a-days,  that  it  is  unnecessary  to  enter 
into  it  here.  Physical  cheuiistry  cannot  certainly  be 
accused  of  negligence  in  tliis  respect,  for  the  under- 
graduate who  .studies,  physical  chemistry  generally  linds 
this  science  almost  too  practical  for  him.  inasnnich  a« 
he  requires  to  add  to  hi^  accomplishments  in  analytical 
chemistrv  an<l  general  chemical  manipulation,  a  practical 
knowUdge  of  working  ii  glass,  metal,  and  wood,  and  a 
much  greater  skill  and  delicaey  of  manipulation  in  the 
construction  and  handling  of  apparatus. 

Let  us  assume  then  that  the  yor.ng  chemist  has  received 
a  sound  training  in  the  principles  of  chemical  theory, 
and  has  gone  thron.gh  goo<l  courses  of  practical  laboratory 
work  in  inorganic,  analytical,  physical,  and  organic 
chemistry.  It  is  necessary  that  he  sliould  also  have 
studied  mathematics  and  ]>hysics.  Very  few  people  seem 
to  realise  how  necessary  a  competent  knowledge  of 
mathematics  and  physics  is  to  the  future  technical  chemist. 
Every  scientitically  treated  technical  ]iroic.-s  involves  this 
knowledge,  and  as  chemistry  is  now  rapidly  becoming 
a  dynamically  as  well  as  statically  exact  science,  so  the 
necessity  for  cmplo>-ing  the  weapons  of  exact  science 
correspondingly  increases.  The  technical  chemist  who 
cannot  use  the  elements  of  the  ditlerential  and  integral 
calculus  will  soon  ln'come  as  extinct  as  the  Ichlh.yos.iurus. 
It  i.s  a  welcome  and  signiti'ant  sign  of  the  times,  that  when 
ail  eminent  chemical  firm  advcitised  some  time  ago  for 
chemists,  they  required  the  candidates  to  possess  a  good 
knowledge  of  mathematics  and  physics.  I  am  afraid 
many  of  our  young  I'niver^ity  graduates  in  chemistry 
would  find  considerable  diftiiiUty  in  sati.-fying  those 
conditions,  lliere  is  X-ertainly  considerable  room  for 
reform  here.     It  '\b  al«o  necessary  that  the  young  chemist 


should  be  able  to  read  German  and  French,  and  if  possible 
Italian.  He  should  como  to  the  Univei-sily  from  school 
with,  at  any  rate,  a  reading  knowledge  of  German  and 
French.  French  of  a  sort  Is  generally  taught,  but 
schoolmasters  seem  to  regard  German  as  a  luxury.  I 
know  of  one  large  school  where  a  boy  may  take  as  extras 
(*if)  either  Chemistry  or  German,  but  not  both.  Such 
is  the  ignorance  of  the  schoolmaster.  This  Ls  not  the 
place  to  enter  into  a  discussion  of  the  various  subjects 
of  Utcrary  and  eilucaiional  value  which  our  future  technical 
chemist  might  or  should  study  at  the  University,  llie 
main  dithculty  here  is  the  question  of  time,  so  far  at  all 
events  as  the  majority  of  students  at  the  newer  English 
Universities    are   concerned. 

We  come  now  to  the  ""  bulk  "  co  ordinate,  to  ehciiii  "r 
allied  with  engineering,  as  carried  out  on  the  large 
in  works.  I  do  not  tiiiuk  it  advisable  for  Uiiivei 
to  organise  lecture  courses  and  build  laboratories  de  i,  .  o 
to  meet  the  wants  of  speciKc  industries.  In  the  lirst  pi  i  , . 
such  lectures,  to  be  of  any  real  value,  must  be  given  by 
those  actually  engaged  in  the  industry  in  question,  and 
such  men  are  not  available  in  England.  In  the  semiid 
place  the  laboratories  and  their  equipment  would  be  \ery 
expensive,  and  would  tend  rapidly  to  be<.omc  obsolete. 
The  special  knowledge  and  experience  required  for  a 
specific  industry  are  best  gained,  I  think,  in  the  works 
itself.  It  might  be  enquired,  however,  whether  it  iviild 
not  be  possible  and  desirable  to  have  at  a  l"nivei-ily 
a  sort  of  laboratory  of  general  apphed  chemLstry,  UWvi 
with  some  of  the  general  apparatus  of  chemical  eiiijmeci  :ii|(, 
everything  being  adapted  to  carry  out  operation*  un 
say,  a  one  ton  scale.  In  fact  the  whole  laboratory  "■■uK! 
constitute  a  small  e.vperimental  plant  suitable  for  in\.-- 
tigating  a  large  number  of  chemical  processes  on  a  "  -!■  kU 
big  "  scale.  There  i-s  something  to  be  said  for  sueh  a  p!  ui ; 
if  a  squad  of  students  were  to  quantitatively  sii..|y 
chemical  reactions  in  a  laboratory  of  this  >ort.  there  i-  im 
doubt  that  they  would  have  an  opportunity  of  Im  iiig 
introduced  to  the  "  bulk "  or  "'  dollar  "  co-oidiuate. 
and  of  Icaruing  something  about  the  apparatus  empleyed 
in  chemical  engineering.  I  believe  Professor  Tra^rs. 
in  co-operation  with  Professor  Rudolf,  is  ereeting  Mil 
a  laboratory  at  the  Indian  Institute  jf. Science  at  Hanga|..if. 
and  I  have  no  doubt  th;it  these  jientlemeu  will  ii.akc  ii  a 
great  success.  Personally  I  think  the  idea  is  one  well 
worth  serious  consideration,  and  so  I  hope  that  many  of 
those  who  are  present  here  to-night,  and  who  are  faniiliur 
with  the  stages  tlu-ough  which  a  technical  process  \i.ov> 
on  its  way  from  the  laboratory  to  the  large  works  jilant. 
will  express  their  opinion  on  this  subject. 

There   is  another   aspect    of    this   important    question 
on  which  I  should  Uke  to  hear  the  opinion  of  those  who  .in> 
engaged  in  chemical  industries.     As  I  have  siiid  iH'futc. 
works    o)icrations   appear    to    me    to    be    cnemistry    |'ln> 
engineering.     Is  there  not  some  minimum  of  knowlnlKi 
eonceniing  engineering  in  general  which   the   I'niversit;. 
chemical  graduate  should  jxjssess  ?     For  examjile,  ever) 
chemical   industry    requires    power,  and    that    Inings  ODf 
at  once  to  questions  concerning  fuel  and  fuel  econoii.y. 
stcnm-raising    plant,   steam   engines,   gas-producers,    .iini 
gas  and  oil  engines,  electrical  generators,  water  and  it- 
purification,    and    so    on.     Is    it 'not    desirable    that    tlii 
technical   ehemist    .should    know    something   about    tjic  > 
things,  since  wh;itever  sort  of  works  he  may  enter,  bf  i 
bound  to  have  to  deal  in  some  way  or  other  with  the  i  >- 
and  production  of  power  ?     Personally  I  am  of  opim«': 
that   every   future   technical  chemist   should,   if  iKissil  I' 
gain  some  theoretical  and  ]mictical  knowknlgc  (a)  of  fuel  , 
and     fuel     metallurgj-,     and     furnace    construction; 
of  the  construction,  testing,  and  use  of  stenm-raisiog] 
steam  engines,    power  gas   producers,   and  gaa 
(c)    of    the    construction,    testing,    and    use    of   dy 
and    elect rii-jil    motors.     Such    knowledgi*.    to    be   ui^I. 
should    if    possible    be  combined   with   some   training  in  | 
the  general  principles  and  types  of  machinery  and  machine  I 
]virt8.  the  use  of  tools,  and  the  elements  of  enirineeringj 
drawing.     It   is  of  course  iiupossil  le  to  muke  llw  yonnj  J 
chemist  a  fully  Ir.iined  engineer  of  any  of  the  usii»l  tyjies 
He  will  never   Iw  ex|Kvted  to  design   steam  engine*,  oi  j 
electrical   motors.      Hut    if   in    his   subsequent    rarcer    h<  ( 
is   to  take   his  projier  place  in   industrial  work,  he  wil  \ 
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\e  to  desigu  cliemical  eugmeering  plant   and  supervise 

cam'ing  of  laboratory  processe.'.  through  aU  stages  up 

lirge  works  plant.     He  will  be  constantly  face  to  face 

■  u  questions  concerning  the  cost  of  power  and  the  econ- 
!>■  of  fuel  and  power  producers.  If  he  is  not  to  become 
•  slave  of  the  engineer,  the  technical  chemist  must 
'■.V  a  great  deal  about  these  things,  and  that  knowledge 

uld,  I  thinii,  begin  at  the  University. 

i    have   referred   above   to   a    Icnowledge   of   fuel    and 

-'fallurgy.     Now  we  cannot  expect  the  technical  chemist 

<      he,  in  general,  a  fuUy  trained  metalliirgist,  any  more 

:  ..!!  a   fully   trained  engineer.     But   I   think   he   should 

I  i.  issess  some  acquaintance  with  the  properties  of  metals  and 

illovs,  as  they  are  dealt  with  by  the  modem  scientific 

tiUurgist.     In  his  subsequent  career  he  cannot  escape 

ii'.  metals  as  essential  materials  of  construction,   and 

should  Imow  something  more  about  them  and  their 

■  iierties  than  can  !)e  gained  from  the  ordinary  courses 
!    inorganic    chemistry. 

I  have  endeavoured  in  the  preceding  remarks  to 
ip.'Ucate  that  sort  of  scientific  knowledge  which  might 
|.votitablv  be  added  to  a  training  in  scientific  chemical 
I'vineiples.  I  beUeve  that  the  knowledge  of  metallurgy 
!id  engineering  to  which  I  have  refen-ed  would  form 
the  best  foimdation  on  which  the  yoimg  chemist  could 
-ulisequentlv  build  his  wider  knowledge  and  experience 
f  chemical  engineering  and  works  plant.  I  am  also 
ill.  lined  to  beheve  that  it  would  be  more  beneficial  to 
iiiui  in  general  than  any  attempt  at  a  University  to  teach 
him  so-caUed  "applied"  chemistry,  i.e.,  the  technical 
■  h'tails  of  specific  industries. 

l!ut  this  is  again  one  of  those  points  on  which  criticism 
ud  advice  are  most  desirable,  and  I  hope  they  wUl  be 
irirthcoming. 

I  come  now  to  the  "  dollar  co-ordinate,"  to  the  question 
rf    economic     production    and    commercial     possibility. 
i'iiis  is  undoubtedly  the  most  difficult  and  complex  factor 
I  it  technical  success.     But  it  is  essentially  the  factor,  the  one 
viiieh  dominates  all  others.     Can  the  University  do  any- 
thing towards  preparing  the  young  chemist  in  this  respect  ? 
That  is  a  very  difficult  question  to  answer.     It  is  of  course 
I'lssible   to   include   in   the   practical  laboratory    courses 
rtain  exercises  involving  cost  of  raw  material  and  power, 
-    well    as    chemical    efficiency    and    output.     Electro- 
licmistry  in  particular   offers  a  wide  field  for  the  setting 
nf   most  interesting  practical  exercises  of  this  sort.      In 
this   way    the    extra    variable    may    be    introduced,    and 
the  mind  of  the  student  accustomed  in  some  slight  degree 
to  the  consideration  of  the  financial  aspect  of  chemical 
lirocesses.     Usually,    however,    one    cannot    go    verj-    far 
ill  this  respect,  not  indeed  much  further  than  the  suggestion 
if  possibilities.     To  technical  men  this  sort  of  thing  may 
-  cm  like  mere  play,  but  I  think  a  little  of  it  is  beneficial, 
~  it  infuses  a  variety  and  actuality  into  laboratory  work, 
ud  does  no  harm  to  the  purely  scientific  aspect.     But 
there  are,   it  appears  to   me,   two   ways    in    which    the 
L'niversity  graduate  might  receive  fidler  and  more  serious 
training  in  this  branch.     In  the  first  place,  lectures  might 
I-   given   at   the  University  by  men  actually  engaged  in 
lemical  industry,  on  the  commercial  and  financial  aspects 
<  it  economic  production.     After  all,  a  chemical  industry 
i-     chemistry -H  engineering  4- business.     Business     is     the 
third  co-ordinate,  the  third  variable.     The  young  chemist 
might   to   learn   something  about    business   and    business 
methods  in  general  and  about  the  finance    of    chemical 
I'lisiness   in   particular.     The   University   graduate   ought 
to  b«  a  man  who  is  going  to  deal  with  things  of  that  sort 
It  some  future  period  of  his  career.     Generally  speaking, 
lie  has  had  no  business  exj^erience  when  he  comes  to  the 
University,  and  has  no   time  or  opportunity  aftenvards 
til  spend  a  year  or  two  in  an  office.     Here  then  is  another 
'•f  those  points  on  which  criticism  and  advice  are  earnestly 
-ought.     I  might  mention  that  we  are  fortunate  in  Liver- 
pool in  possessing  a  School  of  the  Science  of   Commerce 
j  in  connection   with  our  University.     If  the  lecturers  to 
I  which  I  referred   above  are  not  available,   possibly   the 
University  chemist  might  make  some  use  of  the  School, 
lost  as  he  might  and  might  to  make  use  of  the  Department 
of  Engineemg,  as  I  htive  suggested  previously. 

In    the    foregoing    remarks.    I    have    endeavoured    to 
analyse  the  complex  nature  of  the  preliminary  training 


required  for  techuual  chemistry.     It  may  appear  strange 
to  some  of  you  that  I  have  made  no  mention  of  research. 
The  reason  is  that  I  have  taken  it  for  granted.     As  .Sir 
William  Ramsay  has  well  said,  research  is  chiefly  valuable 
to  the  student  for  the  attitude  of  mind  it  produces.     It  is  a 
jisychologieal  necessity.     There  is  so  much  to  be  learnt  now- 
adays  both  practically  and  theoretically,  and  the  time  is  so 
short,  that  the  text-books,  laboratories,  and  teachers,  must 
necessarily   be  in   this  connection   more  or  less  efficient 
machines  for  rapidly  imparting  to  the  unfortunate  under- 
graduate his  lieritage   of   the   ages.     During   tliis   period 
ti  great  deal  may  be  done  to  coixect  false  mental  attitudes, 
luit  after  all   the   stern   necessities   of   the  case   exclude 
much  heuristic  dallying.     The  result  is  that  the  ordinarily 
intelligent    and    industrious    student    has    comparatively 
little  difficulty  m  obtaining  his  B.Sc.  degree.     So  far  all 
is  well.     But   before  he  enters  the  works  it  Is  necessary 
for  the  student  to  realise  three  things,  namely  that  what 
he   knows   is   as   nothing   compared   to   what   he   doesn't 
know,  that   the  learning  of  knowledge  is  a  great  deal 
easier  than   the   making   of   knowledge,   and  that   quiet, 
systematic,    quantitative   variation   and   control   of   con- 
ditions combined  with  correct  logic  and  contmuous  thinking 
is  the  way  knowledge  is  made.     He  learns  these  things 
by  carrying  out  some  research,  be  it  t)ig  or  small,  be  it 
■  pure  "  or  be  it  "'  technical."     His  whole  mental  attitude 
probably  changes.     He  begins  to  realise  that  the  business 
of   the   technical   chemist   is    as   much   the    manufacture 
of  new,  as  the  ada])tation  of  already  existing  knowledge. 
He  leams   to   adapt  himself  to   new   conditions   without 
regret  and  without  surprise.     All  this  is  so  well  miderstood 
and     practised    nowadays    at    our    Universities    that    it 
would  be  an  impertinence  on  my  part  to  labour  the  point. 
But  there  is  one  thing  to  which  I  should  like  to  refer 
briefly    before    passing    on.     Some    people    may    perhaps 
regret  that  research  at  our  Universities  is  not  more  closel.y 
connected  with  questions  of  immediate  practical  interest. 
In  this  connection.  Dr.  Bovey  said  in  the  address  to  which 
I   refeiTed   previously,   "'  We   may  take  it,   in  fact,   that 
there  will   be  less   waste  in   the   world's  advance  if   the 
scientific  man  is  influenced  in  the  choice  of  his  research 
by   practical   necessities,    and     if     the    practical   man   is 
influenced  by  pure  science  so  as  to  be  interested  in  and  to 
recognise  the  light  which  may  be  shed  on  scientific  relations 
by   accidental    or    intentional   changes    of    circumstances 
in  the  coiu-se  of  his  work."     This  is  a  fine  ideal  and  well 
expressed.      But    how    is    it    to    be    carried    out  ':       As 
Professor  Kipping  has  informed  us.  Professor  Duncan  in 
America     has   induced   several    manufacturers    to   found 
scholai'ships   for   the    purpose    of    researches    on    specific 
technical  questions.     So  far  as  Universities  are  concerned, 
I  am  inclined  to  believe  that  this  might  be  a  dangerous 
and    possibly    harmful     precedent.     The    true    function 
of  a  University  is  to  impart  and  to  increase  knowledge 
primarily  for  its  own  sake,  and  to  give  the  student  a  true 
perspective    and    a    wide    horizon.     Sliould.    however,    a 
manufacturer  apply  to  a  University  for  advice  and  help, 
I  do  not  think  he  will  often   be  refused.     Research  on 
a  question  of  immediate  technical  importance  is  just  as 
interesting    and    instructive    as    research    on    auj-    other 
rpiestion.     I  think  in  fact  that  our  manufacturers  would 
do  a  great  deal  of  good  if  they  would  indicate  to  the 
Universities  the  general  lines  of  scientific  enquiry  which 
might  be  of  commercial  value  to  the  country  at  a  not  too 
distant  future.     But  so  manv  delicate  questions  of  (lersonal 
intere.st,  patent  rights,  and  publication  inevitably  creep 
in  here,  that  I  believe  the  maximum  good  will  in  the  long 
run    be   gained   by   our   manufacturers      (in    the    main) 
employing  University  graduates  in  their  own  well-equip|)ed 
laboratories  to  investigate  special  technical  questions.     It 
would,  however,  do  the  Uui\  eisity  laboratorv  all  the  good 
in  the  world  to  be  occasionally  associated  with  the  works 
laboratory  in  the  elucidation  of  the  problems  presented 
by   practice.     But   is   this   a   practical   proposition  ?     Or 
can   it    be   converted   into   one  ?     Here   once   more   is  a 
question  on  which  the  opinion  of  om-  manufacturers  is 
exceedingly  desirable.     For  my  ]mrt  I  think  that  research 
at  the  Univei-sities should  be  untrammelled,  that  it  should 
proceed  on  its  own  natural  lines  of  develoiunent,  but  that 
technical    apjilications    of    new    scientific    truths    shou.d 
neither  be  lost  sight  of  nor  despised,  and  the  University 
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staff  should,  without  unduly  interfering  with  the  private 
[privctice  of  the  consulting  chemist,  be  ready  and  willing 
to  cive  advice  to  manufacturers  on  questions  with  wliich 
their  own  work  has  made  them  specially  familiar. 

After  this  digression  I  will  proceed  to  mention  one 
remaining  point,  namely  the  time  to  be  sjicnt  at  the 
Univer.=iity.  Allowing  three  years  for  the  preliminary 
training  in  chemistry,  physios,  mathematics,  and  modem 
languages  (not  to  mention  other  subjects),  and  two  years 
for  research  work  together  with  the  sttidy  of  engineering 
and  business.  I  think  the  minimum  time  required  is  live 
years.  If  a  young  fellow  comes  to  the  University  at  18 
(and  I  certainly  think  lie  ought  not  usually  to  come 
at  an  earlier  age),  lie  will  have  completed  his  University 
work  at  the  age  of  23  or  24.  There  will  Ije  then  a  fair 
chance  of  his  mind  having  had  time  to  mature  before 
he  enters  the  works,  whilst  at  same  time  he  will  not 
be  too  old  to  adapt  himself  readily  to  his  new  surroundings. 
In  conclusion  I  wish  to  say  tliat  although  I  have  put 
forward  a  sort  of  a  scheme,  I  have  done  so  chiefly  in 
order  to  yiresent  a  basis  for  discussion.  I  fully  reali.se 
that  any  scheme  of  this  sort  suffers  from  the  fact  that  it 
is  a  scheme.  All  rigid  educational  schedules  fail  to 
allow  for  the  natural  variations  of  different  minds,  and 
for  the  varying  natiue  of  external  conditions.  It  may 
be  argued  that  alternative  courses  should  be  allowed, 
that  two  yeai-s  of  chemical  research  alone  would  be  better 
than  playing  with  engineering,  that  most  of  our  big 
chemical  works  never  require  any  engineering  or  business 
knowledge  on  tlie  part  of  their  chemists  (at  all  events  at 
first),  and  so  im.  Well.  I  will  not  spoil  tke  discussion 
bv  endeavouring  to  disarm  criticism.  Although  my  chief 
idea  in  writing  this  paper  has  been  to  elicit  an  expression 
of  opinion  from  others.  I  will  not  conclude  without  summing 
up  my  own.  I  think  that  what  the  future  teclmical 
chemist  requires,  is  not  so  much  a  better  knowledge 
of  analysis,  chemical  manipxilation.  or  cliemical  facts — 
he  usually  get  as  much  of  these  excellent  things  as  the 
limited  time  )iermits — but  a  better  and  wider  grasp 
of  modem  chemical  theory,  together  with  some  idea  of 
njetallnrgical.  engineering,  and  commercial  science.  I 
will  not  conceal  my  opinion  that  this  better  grasp  of  modern 
chemical  theory  can  only  be  gained  by  combining  with  the 
)isiial  excellent  coiuses  in  inorganic  and  organic  chemistry 
a,  much  more  thorough-going  study  of  what  is  commonly, 
b\it  improperly,  called  in  this  country,  physical  chemistry. 
By  this  I  mean  the  study  of  the  relations  between  matter 
and  electricity,  the  inner  mechanism  of  chemical  com- 
bination and  valency,  and  the  laws  of  chemical  affinity, 
equilibrium,  and  velocity  of  reactions.  I  believe  that  if 
the  future  technical  chemist  is  not  so  perfectly  familiar 
with  these  things  that  he  can  reason  and  think  in  terms 
of  them,  then  he  will  be  heavily  handicapped  in  the  race. 
I  hope  no  one  will  misunderstand  me  so  far  as  to  think 
that  I  in  any  way  desire  to  underrate  the  importance 
of  a  thorough  knowledge  of  every  branch  of  chemical 
science.  There  is,  after  all.  only  one  chemistry,  and  any 
one-sided  study  of  this  great  subject  is  bound  to  be 
injurious. 

DlSCtSSION. 

Dr.  E.  K.  MfSPRAT?  said  the  Srst  question  he  asked 
himself  was  :  Whal  was  a  technical  chemist  ?  That  term 
would  en\brare  any  number  of  people  following  chemistry, 
in  any  number  of  directions,  and  no  training  could 
be  satisfactory  which  did  not  embrace  the  field 
covered  by  some  one  of  those  different  directions 
which  the  technical  chemists  might  ultimately  pursue. 
For  instance,  an  analytical  chemist,  who  was  consulted  by 
various  manufactiirers  as  to  what  was  best  to  be  done  iu 
their  own  special  manufacture  might  be  one.  Those  actually 
engaged  in  brewing,  dyeing,  and  tanning  did  not  require 
exactly  the  same  training  as  those  who  were  engaged 
in  making  the  larger  chemicals,  or  in  applying  electricity 
to  the  production  of  chemical  products.  A  technical 
school  might  have  special  classes  for  teaching  dyeing, 
tanning,  and  even  brewing,  hut  even  then  the  students 
must  have  a  general  training  in  the  principles  of  chemistry. 
But  when  it  came  to  the  manufacture  of  the  larger 
chemicals,   the   iron   and   steel   industries,  and   in   metal- 


lurgy of  all  kinds,  a  very  different  training  wa« 
required.  Tlio  first  two  or  three  years  must  undoubtedly 
be  devoted  to  thoroughly  accjuiring  the  i)rinci))leK  of 
chemistry,  |)hysics,  mechanics,  and  the  higher  mathe- 
matics. .Mathematics  should  have  been  learnt  in 
secondary  schools,  and  the  matriculated  student  ought 
to  have  a  fair  grounding  in  mathematics  even  as  high 
as  the  differential  and  integral  calculus.  With  that 
foundation,  the  student  might  possil)ly  know  what  was 
the  bent  of  his  mind,  and  might  then,  under  pro|)er 
University  teaching  and  the  guidance  of  his  Professor, 
be  able  to  select  his  future  course.  For  engaging  in 
the  manufacture  of  the  larger  chemicals,  the  student 
should  .acquire  some  of  the  principles  of  engineering ; 
though  it  was  not  to  be  expected  that  ho  could  become  a 
perfect  engineer.  He  should  also  thoroughlj-  grasp  the 
principles  of  electricity  and  its  application  in  clicujistry. 
He  .should  also  read  something  of  the  history  of  the 
developments  of  chemistry  in  these  particular  branches. 
.Anyone,  for  instance,  who  read  Dr.  Frank's  lecture, 
"  The  .Application  of  Chemistry  to  Agriculture  "  (this  J., 
Nov.  30,  1908).  would  see  that  ever  since  Liebig  in  1S40 
first  mote  his  book  upon  the  application  of  chemistrj' 
in  agriculture,  there  has  been  a  constant  progress  Iu 
that  application. 

Research  should  not  be  too  intimately  connected  with 
any  particular  manufacture.  Here  and  there,  it  might 
be  of  some  advantage,  but  the  great  importance  of 
research  was,  in  the  words  of  Sir  William  Ramsay, 
■■  attitude  of  mind.  ".  The  student  who  had  taken  his 
degree  even  "  with  honours,"  should  not  think  his  training 
at  an  end.  The  very  fact  of  his  being  put  to  undertake 
original  research — to  discover  if  possible  some  new  idea, 
some  new  fact,  should  give  him  that  '"  attitude  of  mind  " 
which  would  teacl'.  him  how  toprocee<I  when,  in  any  worki 
into  which  he  might  come,  some  industrial  research  was 
needed.  The  student,  who  had  tinished  his  course  and 
taken  his  degree,  should,  therefore,  have  one  year,  or 
possibly  more,  which  he  should  devote  to  rheuiical 
research.  After  all,  very  much  depended  upon  the 
teacher.  Among  the  most  valuable  qualities  a  cheniint 
who  desired  to  improve  and  increase  the  industrj  in 
which  he  was  engaged  could  possess  were  enthusiasm 
and  imagination.  That  enthusiasm  could  be  communi- 
cated  by   the    Professor   who  superintended   the  studies. 

Dr.  J.  Raschen-  wrote: — "'It  is  only  after  a  con. 
siderable  time  tliat  a  University  man  will  become  useful 
to  the  manufacturer.  This  time  will  depend  on  local 
conditions  and  may  be  short  in  a  works  wheie  every 
opportunity  is  offered  and  tendered  for  acquiring  giraetical 
knowledge,  and  very  long  m  a  works  where  this  is  not 
the  case.  This,  to  a  certain  extent,  might  be  rcuicdiod 
in  the  training  of  the  student  and  make  him  indifferent 
to  which   class   of  works  he   first   goes." 

"  The  awkwardness  displayed  by  a  man  fresh  from 
the  University  is  very  noticeable  when  asked  to  put 
together  certain  apparatus  with  the  object  of  research 
iu  a  special  subject  for  manufacturing  purposes,  or  when, 
as  so  frequently  happens,  .in  investigation  of  a  certain 
patent  m.iv  be  necessary,  and  works  conditicms  have 
to  be  repeated  in  the  laboratory.  Such  a  man  never 
tackles  the  subject  in  a  proper  manner,  and  the  obvinii< 
inference  is  that  something  might  be  done  in  this  direction 
in  his  training.  A  stuilent  should  be  set  certain  probleins. 
for  which  many  patents  will  serve  the  pur))ose.  and  be 
told  to  first  of  all  design  the  laboratory  experiment, 
and  from  that  th^-  necessary  jilant  for  manufacturing 
purposes.  It  may  be  said  that  this  latter  belongs  to  the 
engineering  department.  This  is  true  to  a  certain  extent, 
but  the  chemist  has  to  supply  the  engineer  with  detailed 
information  of  what  he  wants,  in  what  manner  reactions 
occur,  of  what  material  the  plant  must  consist,  and  what 
design  of  apparatus  would  be  a  suitable  one.  With  this 
information  the  engineer  will  be  able  to  de.sign  the  actual 
plant." 

.Mr.  .1.  W.  Ci.AVTtix  said  it  was  gratifying  to  find  that 
Prof.  Donnan  ha<l  treated  the  subject  with  a  humility 
wliich  wiks  somewhat  rare.  It  was  usmvlly  treated  so  one- 
sidedly  by  the  director  of  a  University  laboratory,  that 
manufacturers  were  kept  from  joining  hands  with  the 
Professors  in  trying'to  improve  matters.     Prof.   Ki^iping 
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tried  to  show  that  England  was  suffering  very  much  from 
the  decay  of  industry.  At  the  annual  meeting  of  the  Society 
of  Chemical  Industry  in  1883,  the  President  at  that  time 
also  deplored  the  decay  of  the  chemical  industry.  A 
i^reat  deal  of  the  want  of  success  in  technical  chemists  was 
due  to  the  fact  that  when  they  took  a  position  in  a  works, 
they  immediately  tried  to  show  how  much  they  kne«'. 
If  when  tliey  entered  a  worlds  they  recognised  that  they 
Icnew  nothing  of  manufacturing  operations,  and  spent  tlie 
first  two  or  three  years  in  cultivating  their  powers  of 
observation,  there  would  be  very  much  less  said  against 
I  esearch  chemists  than  there  was  now.  There  was  nothing 
more  annoying  to  a  practical  man  who  had  spent  the  whole 
-  t  his  life  in  working  at  a  particular  process,  upon  which 
lie  has  spent  time  and  money,  tliau  to  be  dictated  to  by 
a  man  wlio  liad  liadno  former  experience.  Too  mudi  time 
could  not  be  spent  in  studying  physical  chemistry,  wliich 
was  a  subject  of  the  greatest  importance.  A  great  many 
processes  had  come  to  grief  through  some  fact  depending 
im  physical  chemistry  and  physical  chemistry  alone. 
He  could  not  agree  that  chemical  engineering  must  be 
learnt  at  the  University.  It  was  one  of  those  things  whicli 
could  be  picked  up  better  in  a  works,  if  a  man  had  had  his 
powers  of  observation  properly  cultivated  at  a  University. 
If  he  went  in  for  engineering  at  the  works  and  studied  at  a 
technical  scliool  at  night,  he  would  save  time  at  the  Uni- 
\eraity  and  get  a  better  knowledge  wlien  he  is  working  with 
:i  big  plant.  Chemical  engineering  should  not  be  inter- 
larded during  the  student's  chemical  studies. 

Professor  Kipping  had  referred  to  technical  scholar- 
siiips,  during  which  students  should  work  out  technical 
.  problems  at  the  University  under  the  supervision  of  a 
Professor,  who  could  give  them  the  rim  of  a  works ; 
that  was  the  basis  of  Prof.  Duncan's  scholarships  and  his 
tlieoiy.  But  Prof.  Duncan's  scholarships  would  find  no 
application  here,  because  students  who  were  of  any  value 
at  all  would  need  the  whole  rim  of  the  works  to  grasp  all 
the  details  and  understand  the  process  thoroughly,  and 
no  manufacturer  would  stand  that.  , 

Prof.  J.  Campbell  Browm  wrote  as  follows  : — 
"  There  is  still  a  somewhat  widespread  idea  that  a  student 
preparing  for  industrial  work  requires   much  le.ss  time  to 
acquire   his  academical   knowledge   than   those   that  are 
[ireparing  for  other  occupations.     Although  this  fallacy  is 
not  so  miiversal  as  it  was  a  generation  ago,  it  indicates  an 
entire  misapprehension  of  what  a  University  is.     A  man 
I  who  is  going  to  use  his  knowledge  for  the  purpose  of  carry- 
jiiig  out  manufacturing  processes  and  devising  new  ones, 
requires  as  wide  an  education  as  possible,  and  especially 
t'-quires  his  information  to  be  precise.     Some  years  ago 
M  hemes    of    technological    instruction    were    drawn    up, 
Dicluding   one   for   technological   chemistry,   in  which  an 
attempt  was  made  to  give  a  course  of  training  in  three 
J  ears,  of  which  two  were  to  be  devoted  to  pure  science,  and 
jone   to    special    branches    of    industrial    chemistry.     The 
[schemes   were   not,   however,   carried   into   practice,   and 
would  never  have  been  satisfactory.     It  is  all  very  well 
'for  a  roan  to   be   content   with  a  two   years'   course  of 
rliemistry  who  is  to  spend  his  life  in  routine  testing,  such 
I-  a  laboratory  boy  can  be  trained  to  do.     An  industrial 
■iiemist  should   be  acquainted   with  the  most  advanced 
theoretical  developments  of  pure  science,  that  is  to  say,  he 
•liould  go  through  the    honours  curriculum  of  the  Uni- 
ii-rsities,  and  should  have  in  addition  a  knowledge  of  the 
•lay  in  which  large  quantities  of  material  are  dealt  with, 
lie  varieties  of  plant  employed  in  some  few  selected  typical 
iianufactories,  and  above  all,  he  should  dining  the  whole 
^  it  his  studies,  after  the  elementary  year,  have  his  attention 
]lirected  to,  and  his  mind  to  some  extent  dwelling  upon,  the 
application  of  the  knowledge  he  is  acquirmg  to  industrial 
uposes.     There  are  manufactures  so  simple  that  they 
u  be  understood  by  an}-  second  year  student,  although 
le   processes   are   very   different   from   those   performed 
1  the  test  tube  and  in  the  laboratory  ;   while  other  manu- 
ictiu-ing  processes  require  the  application  of   the   most 
idvauced  chemical  philosophy  for  their  elucidation.     To 
lit  it  briefly,  an  industrial  chemist  in  order  to  be  of  value 
I  his  employers  should  be  an  honours  graduate,  and 
"niething  more. 

"It  was  with  views  such  as  these  in  their  minds  that  some 
i-achcrs  of  cliemistrv  many  vear.s  ago  introduced  selected 


branches  of  industrial  chemistry  as  alternative  subjects, 
of  wliich  ever}-  candidate  for  honours  in  Victoria  University 
j  must  study  at  least  one.  I  believe  that  all  the  Univer- 
sities which  have  sprung  from  Victoria  have  continued  this 
system,  and  although  it  is  far  from  being  an  ideal  one, 
experience  shows  that  it  Ixas  been  of  great  value,  and  that 
so  far  as  it  goes,  it  proceeds  on  the  right  lines ;  but  having 
I  got  so  far,  we  should  now  proceed  further  in  the,-3ame 
direction.  Every  student  who  knows  that  he  is  to  be 
engaged  in  chemical  industries  after  he  leaves  the  Uni- 
versity, should  pass  at  some  stage  of  his  curriculum  under 
the  direct  guidance  of  a  teacher  whose  function  it  should  be 
to  keep  himself  acquainted  \vith :  ( 1 )  the  development  o£ 
manufacturing  processes,  (2)  the  needs  of  the  manufacturer, 
and  (3)  the  researches  which  will  tend  to  improve  existing 
I    manufactures,  and  create  new  ones. 

"  For  this  purpose  we  require  a  new  Endowed  Chair  of 
Industrial  Chemistry,  and  it  will  undoubtedly  be  forth- 
coming— such  chairs  are  absolutely  necessary  to  the 
prosperit}-  of  a  nation,  and  the  iirogress  of  civilisation. 

"  It  is  often  said  that  a  man  at  college  cannot  be  taught  to 

feed  a   furnace  or   perform  any  of  the  other  details  of  a 

I    manufacturing  process  ;    these  things  must   be  learnt  at 

the  works — of  course  they  must,  but  the  University  c£in 

and  ought  to  teach  him  the  varieties  of  furnaces  which  have 

been  introduced  in  the  course  of  generations,  the  reasons 

I    for   the   modifications,   and   the   principles   which  should 

guide  him  in  the  selection  of  the  best  for  a  given  purpose. 

i    These  things  are  best  taught  at  the  University,  and  they 

1    are  not  likely  to  be  taught  at  the  works.     He  may  or  may 

1   not  pick  up  the  information  elsewhere. 

"It  has  been  truly  said  that  no  one  Professor  can  cover 
the  whole  range  of  chemical  manufactures,  but  that  is  no 
reason  why  he  should  not  cover  as  many  as  he  can  :  experi- 
ence has  shown  that  a  student  trained  to  be  familiar  with 
one  branch  of  manufactures  has  been  able,  without  any 
further  special  training,  to  take  up  and  practise  success- 
fully another  and  different  branch  into  which  circumstances 
led  him. 

"  In  Liverpool  we  have,  for  the  last  20  years,  or  nearly 
that  time,  endeavoured  to  devise  means  wliereby  students 
pursuing  studies  witli  a  view  oi  going  into  the  industries, 
should  at  the  same  time  get  «  certain  amount  of  instruction 
in  engineering,  and  many  students  Itave  l)een  advised  to 
take   engineering   courses. 

"  Undergraduates,  however,  have  found  that  if  their 
curriculum  is  limited  to  three  years,  as  it  now  normally 
is.  there  is  no  room  for  engineering  studies,  and  only 
one  now  and  again  has  been  able  to  take  engineeiing 
classes  after  graduation.  The  truth  is  tliat  the  establish- 
ment of  a  three-year  curriculum  for  graduation  which 
has  become  general,  almost  ttniversal,  in  tlie  present 
generation,  is  a  great  mistake,  and  it  we  could  revert 
to  the  old  tour  year  curriculum,  it  would  be  a  great  deal 
better  for  students  in  after  life." 

Prof.  Campbell  Browx  strongly  supported  wliat 
Professor  Donnan  had  said  regarding  the  advantages  of  a 
consultative  connection  between  the  manufacturers  and 
the  Universities.  The  embryo  of  sueli  a  connection  had 
always  existed,  and  its  advantages  had  been  obvious. 
But  he  did  not  sliare  his  fears  that  the  practice  of  choosing 
a  practically  useful  problem  as  a  subject  of  research, 
might  tend  to  narrow  the  liorizon  of  the  student.  The 
narrowness  or  the  wideness  of  liis  view  would  depend 
upon  tlie  student  himself,  ))erliaps  on  his  teacher,  and 
not  upon  the  particular  landscape  which  he  was  studying. 
For  example,  seven  or  eight  years  ago  an  old  Graduate, 
now  in  a  works  laboratory,  mentioned  to  )iim  the  great 
need  for  a  knowledge  of  tiie  vajjour  tensions  of  sulphtuio 
acid  and  water  of  high  concentrations,  and  at  higher 
temperatures  than  had  been  studied  by  Regnault.  He 
afterwards  gave  this  as  a  subject  of  research  to  two 
different  men,  each  of  whom  worked  on  the  subject,  and 
published  a  paper.  One  man  took  the  narrow  view, 
and  did  not  fully  produce  all  the  luiowledge  required  ; 
the  other  took  a  broader  view  and  not  onlj'  made  a 
thorough  investigation  of  the  subject  he  started  on, 
but  was  led  by  his' work  into  a  more  extended  iuvestigatioa 
of  another  branch  of  the  subject,  and  produced  such  an 
excellent  paper  that  the  Univei'sity  of  London  gave  him 
the  degree  of  D.Sc.  for  it.     The  industrial  chemist  stalled 
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the  subject,  the  University  man  extended  the  knowledge 
and  benefited  alike  the  industry  and  himself,  whilst  science 
gained    from    both. 

Mr.  T.  W.  STr.\RT  was  of  opinion  that  tcclinical  oliemists 
should  lie  well  grounded  in  general  ohemistrv.  physical 
chemistry,  niatliematics,  physios,  and  an  elenientai-y 
knowledge  of  chemical  engineering  would  be  fotnid  very 
useful  on  entering  works.  Indeed  the  student's  University  ' 
training  should  be  as  thorough  as  his  time  and  financial 
position  would  jiermit.  On  lea\ing  the  University, 
the  student  alwa_\s  found  it  difficult  to  go  from  tlie  gram 
to  the  ton.  t!ie  laboratory  balance  to  the  20-ton  weighing 
machine,  and  from  the  beaker  to  tlie  steam  boiler.  What 
he  understood  by  a  technical  chemist  was  not  only  the  man 
who  took  charge  of  a  works'  lalioratory  and  did  research 
work,  but  the  man  who  was  destined  to  take  the  complete 
m.anagement  of  works  in  which  large  manufactvuini  oper- 
ations were  carried  on.  For  tliis,  a  thorough  scientific 
training  at  a  Univer.sity  was  most  important,  but  to  be  a 
successful  technical  chemist,  he  must  have  graduated  at 
another  I'niversity — Nature's  University,  so  to  speak, 
and  at  birth  be  endowed  with  that  natural  ability,  which 
was  to  be  of  s\icli  priceless  value  to  him  in  after  life. 
Natural  ability,  when  of  the  right  kind,  provided  him  with 
common  sense,  organising  and  .administrative  aViility, 
tact  in  getting  on  with  otiiers,  push,  force  of  character, 
and  the  capacity  of  getting  work  done  by  others.  It 
enabled  the  technical  chemist  to  manage  himself  as 
a  starting  point  in  the  management  of  a  staff  of  officials, 
and  in  the  handling  of  men  with  whose  duties  he  ought 
to  he  completely  familiar,  and  know  exactly  the  amount 
of  wages  to  p.ay  for  work  done.  Xatural  ability,  combined 
witli  scientific  training,  enabled  the  technical  chemist, 
in  time,  to  control  the  m.anij)ulation  of  material  on  the 
large  scale,  to  erect  ]ilant,  keep  it  in  a  state  of  repair, 
and  to  manufacture  at  the  lowest  possible  cost,  while 
maintaining  a  high  standard  of  excellence  of  the  products. 
Above  all.  he  h.ad  to  learn  to  constantly  bear  in  Uiind  that 
the  sole  object  of  all  manufacturing  operations  is  to  make 
money.  If  the  T'niversity  student  was  fortiniate  enough 
to  be  endowed  with  sufficient  natural  ability  to  lievelop 
these  qualities  by  many  years  of  works'  training  and 
exjiericnce.  and  also  comViincd  with  it  the  thorougli 
University  training  which  Prof.  Donnan  has  suggested, 
then  he  was  bound  to  be  a  successful  technical  cliemist, 
provided  he  was  afforded  one  thing  more — the  opportunity. 

.Mr.  H.  E.  Potts,  speaking  as  a  student,  thought  that 
research  was  one  of  the  most  important  of  the  points 
which  were  raised  by  Professor  Domian.  In  the  necessarily 
crowded  state  of  a  man's  fh'st  years  at  the  University, 
when  he  assimilated  knowledge  at  a  tremendously  rajjid 
rate,  he  had  no  time  to  tliink.  It  was  in  post-gr.iduate 
years,  while  he  was  pursuing  research  work,  that  he  was 

fiven  breathing  space  to  become  more  mentally  alert. 
he  true  value  of  research  consisted  in  this,  that  when 
a  man  was  placed  in  a  new  set  of  circumstances,  he  would 
be  able  to  adapt  himself  quiikly,  and  thus  do  good  work. 
-Mr.  Soi'THCOMB  said  tliat  the  teaching  of  busniess 
methods  seemed  to  be  quite  out  of  the  function  of  the 
University.  As  to  research,  much  would  depen<l  upon  the 
kind  of  technical  chemist  one  was  discussing.  Was  there 
not  a  great  opporttinity  for  Professors  and  Directors 
of  Research  to  take  up  technical  )iroblems  y  By  that  he 
meant,  not  some  definite  problem  that  came  into  a  parti- 
cidar  works,  but  the  problems  of  pure  science.  Take, 
for  instance,  the  oil  industry.  There  were  many  scientific 
problems  in  all  branches.  This  would  have  another 
important  influence,  in  that  it  wcmld  ccn\ent  together 
the  manufacturer  in  goodwill  with  the  I'niversity.  If 
the  University  to  some  extent  allowed  its  men  to  take 
up  some  of  these  problems,  the  effect  would  be  to  attract 
the  manufacturer  to  the  I'niversity,  such  as  he  mider- 
stood  had  happened  in   Birmingham. 

Professor  Donn.4.s,  in  summing  up  what  had  been  said, 
concluded  that  the  majority  of  sjieakers  were  against 
any  special  training  in  business  methods,  finance,  or 
engineering  at  the  University,  considering  that  the  student's 
time  would  be  best  spent  in  acquiring  a  sound  knowledge 
of  mathematics,  physics,  and  chemistry,  and  in  learning 
how  to  attack  new  chemical  problems. 


New  York  Section. 

Meeting  held  at  the  Ckemisls'  ''tub   on  Friday,  Fehrnarij 
19//I,  1909, 

MB.  MAXIMILIAS  TOCH  IS  THE  CH.VIU. 


COLLOID  CHE^nSTRY  ANT)  SO.MK  OF  ITS  TECH- 
NICAL ASPECTS. 

BY   JEltOME   .ALE.\.\XDEH. 

Before  discussing  the  technical  aspects  of  colloids, 
it  might  be  veil  to  review  in  a  ceneral  way  some  of  the 
results  of  recent  research  on  this  intercstma:  class  of 
substances,  the  behaviour  iind  reactions  of  which  stand,  so 
to  speak,  midway  between  the  physical  changes  of  matter 
on  the  one  hand,  and  the  chemical  changes  of  matter  on 
the  other.  Instfad  of  referring  to  colloids  as  a  "clas.s 
of  substances,"  it  would  perhaps  be  more  correct  to  speak, 
as  Graham  does  (Phil.  Trans.,  ISfil,  p.  1,S.3),  of  the 
""colloidal  condition  of  matter,"  for  many  substances 
may  exist  in  either  the  colloidal  or  the  crystalloidal  state, 
depending  iqion  the  nature  of  the  solvent  ('.</.,  certain 
soaps)  or  u|iou  the  conditions  governing  their  formation 
(e.y.,  gold,  sodium  <hloridc,  calcium  carbonate,  silicic 
acid,  etc.). 

With  the  aid  of  the  ulframicroscope,  which  renders 
visible  ]jarticles  approaching  in  minuteness  molecular 
dimensions,  Zsigmondy  has  shown  that  there  is  no  sharp 
line  of  demarcation  bet  vecn  susjx'nsions  and  solutions, 
but  that  with  iucicasins  fineness  in  the  s\il«livision  of 
the  dis.solvcd  substance,  there  is  a  progres.-^ive  chance 
in  the  jirojierties  of  the  resulting  fluids,  the  influence 
of  gravity  gradually  vielding  to  that  of  the  electric  charge 
of  the  particles,  and  of  other  forms  of  energy.  Thus, 
in  the  case  of  metallic  gold,  sub<livisions  whose  particles 
are  l/i  and  over  act  as  real  suspensions  and  deposit 
their  goM,  whereas  much  finer  subdivisions  |<iil^(i  and 
under)  exhibit  all  the  properties  of  metal  hydrosols  or 
colloidal  solutions.  In  the  ultraniicroscope  the  coarser 
subdivisions  show  the  well  kno\\n  Brownian  movemcnf, 
which  greatly  increases  as  the  ))articles  become  smaller, 
until  at  the  present  limit  of  ultramicroscopic  visibility 
(about  5/t/i),  it  becomes  enormous,  both  in  speed  and 
amplitude.  This  visual  demonstration  of  th"'  kinetic 
theory  of  solution  justifies  (Iraham's  statement  that 
"the  colloidal  is,  in  fact,  a  dynamical  state  of  matter; 
the  (lystdloidal   lieing  the   statical   condition." 

On  the  other  hand  there  is  no  sharp  distinction  lictv.een 
colloids  and  crystalloids,  but  as  the  )>articlcs  in  solution 
become  smaller  and  smaller,  the  oiitical  heterogeneity 
decreases  correspondiuffly,  finally  vanishing  as  molecular 
dimensions  arc  ap]U"oached.  That  even  crystalloid  solu- 
tions are  not  in  a  strict  sense  homogeneous,  is  indicated 
bv  an  experiment  of  van  Calcar  and  l.obrv  de  Bruvn 
(6ec.  Trav.  chim.  Pays-Bas,  19(U.  23,  218  :  tliis  .1..  litfU, 
822),  who  caused  the  crystallisation  of  a  considerable 
part  of  saturated  crystalloid  solutions  at  the  periphery 
of  a  rapidly  rotating  centrifuge. 

Not  only  docs  the  degree  of  subdivision  of  the  solute 
affect  the  proiierties  of  solutions,  but  the  nature  of  the 
subdivided  substance  also  enters  as  an  import:\nt  factor, 
producing  a  great  multiplicity  of  colloidal  phenomena. 
The  fact  that  colloidal  gold,  for  example,  is  precipitated 
by  the  addition  of  electrolytes  is  not  Iwcause  its  i)article» 
are,  as  .■\.  .\.  Noyes  has  suggested  (J,  Am.  ('hem.  ,"<oc., 
27,  97),  larger  than  those  of  some  other  colloid.il  solutions 
such  as  gelatin  and  gnui  arabic,  which  are  not  similarly 
affected,  but  rather  JK'cause  of  the  specific  properties  of 
the  particles  themselves.  Followins  Hardv  (Zeits.  )ihys. 
Chem.,  !!HW.  33,  320—385),  Zsiginondy  lias  expn'sscd 
this  difference  by  dividing  colloids  into  two  classes,  the 
reversible  and  the  irreversible,  the  former  redissolving 
after  desiccation  at  ordinary  temperatures,  whereas 
the  latter  do  not.  The  following  diagram,  reproduced 
from  Zsigmondy's  book,*  will  make  this  classification 
ipiite  clear. 

•  Colloldt  and  the  rUramierMcopr  (Knglish  translation  of 
ZuT  Krkrnntnit  ,ler  Kolloiilr).  .Jolin  Wiley  and  Sou.  X.Y.  Hitp- 
nian  and  Hall,  London. 
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Classification  of  Colloidal  Solutions 

according  to  the  size  of  the  particles  contained  in  them  and 
according  to  their  behaviour  upon  desiccation. 

The  tendency  of  irreversible  colloids  (pure  colloidal 
metals,  for  example)  appears  to  be  towards  a  union  of 
their  )iarticles,  the  attractive  or  "'  cohesion  "  forces 
being  just  overbalanced,  so  that  they  ore  in  a  condition 
of  unstable  eiiuilibriuni,  and  can  exist  only  in  very  dilute 
solution.  Concentration,  -nhich  causes  the  particles 
to  approach  each  other,  most  generally  causes  the  coagu- 
lation of  irreversible  hydrosols ;  heating  or  freezing 
ireciuently  produces  the  same  result,  which  in  some  cases 
spontaneously  occurs  in  the  course  of  time. 

Typical  reversible  colloids  (such  as  gelatin,  gum  arabic, 
albumen,  etc.)  on  the  other  hand  show  no  tendency  towards 
coagulation,  and  can  stand  almost  any  degree  of  concen- 
tration ;  but  even  they  can  be  rendered  insoluble  by 
allowing  their  particles  to  approach  too  close.  Thiis,  in 
experiments  I  am  now  conclucting  in  this  direction, 
I  foimd  that  glue  and  gelatin  over-dried  for  two  hours 
at  from  130 — 1.50"  C.  became  insoluble  in   boiling  water. 

A  most  uiteresting  and  important  fact  regarding 
reversible  colloids  is  that  they  can  commimicate  their 
reversible  jjroperty  to  irreversible  colloids.  The  addition 
of  gelatin  fas  littlV  as  fl-OflOl  per  cent.)  to  a  solution  of 
colloidal  gold  protects  the  latter  against  coagulation  upon 
the  addition  of  electrolytes,  and  permits  it  to  redissolve 
after  desiccation.  Ultramicroscoj^ic  examination  has 
shown  that  the  gelatin  does  not  affect  the  motility  of  the 
gold  particles,  thus  disposuig  of  the  suggestion  of  Lobry 
de  Bruyn  that  it  acts  by  decreasing  their  motion.  The 
idea  advanced  by  .\Hiller"(Bcr.,  1904,  37,  11)  that  gelatin 
acts  by  mcreasing  the  viscosity  and  thus  preventmg 
the  deposition  of  suspended  particles,  is  disproved  by  the 
fact  that  rjuince  kernel  eum,  notwithstanding  its  viscosity, 
exercises  no  protective  action,  whereas  the  small  (p.iantities 
of  gelatin  necessary  to  produce  this  effect  cannot 
appreciably  increase  the  viscosity,  and  actually  permit  gold 
particles  to  settle  if  they  are  large  enouirh  to  do  so. 

The  action  of  reversible  colloids  in  opposing  group- 
formation,  IS  of  great  technical  importance,  for  in  many 
cases  it  permits  them  to  hinder,  modify,  and  even  prevent 
coagulation,  precipitation,  and  cry.stallisation.  Thus, 
in  the  absence  of  the  colloid  a  dilute  solution  of  nitrate 
of  lead  deposits  beautiful  glistening  crystals  of  metallic 
lead  upon  a  strip  of  zinc  immersed  in  it,  whereas  in  the 
presence  of  some  glue  the  deposit  appears  dull  and  amor- 
phous. 


Among  the  properties  of  colloids  which  are  of  interest 
here,  may  be  mentioned  :  — 

1st  :  Mvtiial  precipitation.  Oppositely  charged  colloids 
mutually  precipitate  each  other — for  example,  colloidal 
gold  and  fuchsm  ;  but  the  dye  can  be  extracted  from  the 
precipitate  by  alcohol,  showing  that  no  true  chemical 
compound  is  formed.  ^ 

2nd  :  Simulation  of  chemical  compounds,  (a)  :  Colloidal 
solutions  of  metals  in  crystalloids,  such  as  "  sodium 
subchloride,"  salts  of  "  silver  suboxide,"  etc.  (6)  : 
Absorption  (or  adsorption)  compounds.  -\s  van 
Bemmelen  has  sho\™,  hydrogels  may  absorb  and  hold 
tenaciously,  other  h\drogels,  crystalloids,  and  water, 
yieldmg  what  have  frec[uently  been  mistaken  for  chemical 
compounds.  Thus,  Eiltz  and  Behie  have  shown  that 
the  combination  of  arsenious  acid  and  ferric  oxide  which 
Bimsen  had  regarded  as  a  b.isic  ferric  arsenitc.  4Fe203, 
As20r>,5H20,  is  really  an  adsorption  compound,  (c)  : 
Colloid  compounds,  such  as  the  purple  of  Cassius,  which 
Zsign.ondy  proved  to  be  a  mixt\ire  of  colloidal  gold  and 
colloidal  stannic  acid,  by  actually  synthesising  it. 

3rd :  Pectisation  and  peptisation. — Briefly  stated, 
pectisation  means  the  coagulation,  and  peptisation  means 
tiie  re.solution  of  a  hydrosol.  effects  wliich  are  often 
]irodueed  by  apparently  trivial  quantities  of  certain 
substances.  Thus,  a  drop  of  ammonia  can  liquefy  a  large 
quantity  of  stannic  acid  gel :  and  casein  in  milk  is  coagu- 
lated by  traces  of  acid,  the  fresh  coagulum  redissolving  in 
very  dilute  alkali.  A  disctission  of  tiiese  phenomena, 
which  appear  to  be  of  an  electrical  rather  than  of  a  chemical 
nature,  may  be  found  in  Zsigmondy.  "  Zur  Erkenntnis 
der  Kolloide."  chapter  xx.  (See  also  Jordis,  Zeits.  Chem. 
lud.  Koll.,3.  153.) 

ith  :  Electric  migration. — WTien  subjected  to  the  action 
of  an  electric  current,  colloidal  particles  move  toward  the 
electrode  bearing  the  sign  opjjosite  to  their  own  charge. 
Thus  ferric  hydroxide  and  aluminium  hydroxide  being 
positively  charged,  move  toward  the  cathode,  while 
colloidal  metals,  tannin,  gelatin,  etc.,  are  negatively 
charged  and  move  toward  the  anode. 

otli :  Impermeabilifi/  to  other  colloids. — In  purifjing 
colloids,  Graham  made  use  of  the  now  well-known  property 
of  colloidal  septa,  whicli  prevent  the  passage  of  other 
colloids,  while  freely  permitting  crystalloids  to  pass  through. 
It  must  not,  however,  be  supposed  that  this  impermeahihty 
is  absolute,  for  even  Graham  recognised  the  fact  that 
colloids  diffuse  to  some  extent.  Recent  work,  especially 
that  of  Bechhold  on  ultrafiltration  (Biochem.  Z.,  6, 
379 — 408)  has  showni  how  widely  colloids  differ  in  this 
respect.  (See  also  Z.  physik.  Chem..  1907,  60,  257—318  ; 
this  J.,  1907,  993.) 

As  our  knowledge  of  colloidal  phenomena  increases, 
it  becomes  more  and  more  evident  that  there  is  no  sharp 
dividing  line  between  chemical  and  physical  compomids, 
but  that  with  progressive  subdi\-ision  the  so-called 
"  molecular  "  and  '"  atomic  "  forces  begin  to  assert  them- 
selves and  finally  dominate  the  resulting  phases. 

Turning  now  to  the  practical  application  of  colloid 
chemistry,  it  is  interesting  to  note  )iow  the  principles 
above  referred  to  justify  many  "  rule  of  thumb  "  methods, 
and  demonstrate  that  frequently  the  so-called  "  practical 
man  "  has  been  years  in  advance  of  his  scientific  brother ; 
just  as  within  recent  time  the  discovery  of  radioactivity 
has  show^l  that  there  may  be  some  basis  for  the  thera- 
peutic value  of  certain  spring  waters  which  had  been 
esteemed  even  in  antiquity,  but  in  wliich  unCil  recently 
chemical  analysis  had  revealed  but  little. 

Clay  and  pottery. 

In  1903  E.  G.  Acheson  secured  patents  for  treating  clay 
with  tannin  or  with  similar  vegetable  substance  (this  J., 
1903,  22.  496.  697.  I'.S.  Pat.  722.791,  and  Eng.  Pat. 
3630,  Feb.  16.  1903).  which  materially  increases  its 
plasticity  and  the  strength  of  the  articles  made  from  it. 
Later,  he  extended  the  use  of  what  lie  terms  "  deflocculat- 
ing "  substances  to  the  production  of  finely  divided 
graphite  (this  J.,  1907,  26,  417;  U.S.  Pats.  843.426, 
Feb.  5,  1907.  and  844.989.  Feb.  17.  1907).  In  French  Pat. 
376,333,  April  3.  1907,  the  use  of  extract  of  ordinary  straw 
is  also  mentioned. 
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Rohland  (Sprei-hsaal.  42.  1371)  has  iuvcstigated  the 
effect  of  the  addition  of  colloids  to  clay,  and  studied  the 
modifying  factoi-s  ;  he  h:is  also  pointed  out  that  highly 
plastic  clavs  act  like  colloids  (Zeits.  Chem.  Ind.  KoUoide, 
1907,  2,  177;  this  J..  1908.  27,  34).  In  French  Pat. 
387,803.  Feb.  24,  1908,  Keppeler  and  Spangenberg  claim 
the  addition  of  alkaline  humus-like  materials  for  the 
purpose  of  rendering  clav  more  plastic  and  easier  to  cast 
(this  J.,  1908.  857). 

These  effects,  together  with  the  well-kno»-n  sui)erior 
sizing  projK-rties  of  glue  and  similar  colloids  which  "  free 
out  "  clay  and  make  it  "  coyer  '"  in  surfacing  paper  and  in 
k&lsomining.  are  readily  explained  by  the  property 
possessed  by  reversible  colloids  of  opposing  group-forma- 
tion and  thus  producing  a  fine  grained  structure. 

Plaster  of  Parh. 

Glues,  gums,  and  other  colloidal  substances  delay  the 
setting  of  plaster  of  Paris,  and  "  retarders  "  of  this  char- 
acter have  been  in  use  for  years.  In  order  to  show  the 
nature  of  this  retarding  action,  I  prepared  some  solutions 
of  the  plaster  and  made  microscope  slides  of  each  with  the 
following  results  : — 


1  part  plaster  to 
1  part  wat^r  con- 
taining       per  cent. 
160  test*  gelatin. 


Time  to 

set  in 

minutes. 


Microscopic  appearance 
of  slide. 


0 

40 

Characteristic  crj-stals  of 
calcium  sulphat«. 
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Xo  crystals,  except  in  a  few 
spots  wjiere  some  colloid 
free  solution  had  diffused 
out. 
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260 

Xo  crvstals. 

1/4 

SIO 

Xo  crystals. 
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Xo  crystals. 

1 

Xot  set  in 
48  hours 

Xo  crj'stals. 

2 

Xot  set  in 

Xo  crjstals. 

48  hours 

•  See  this  J.,  1906, 25, 160. 

Boiler  scale. 

In  addition  to  containing  various  salts  intended  to 
precipitate  scale-forming  ingredients,  most  formulas  for 
"  boiler-compounds  "  and  scale-preventing  mixtures  in- 
clude such  substances  as  glue,  dextrin,  starch,  potatoes, 
tannin,  extract  of  hemlock,  etc.  These  colloids  un- 
doubtedly prevent  the  formation  of  hard  ciyytalliue  scale, 
either  by  inhibiting  to  some  extent  the  precipitation  of  the 
scale-forming  salts  or  by  keejiing  the  precipitate  in  an 
extremely  fine  non-crystallising  condition. 

Soils  and  fertilisers. 

Although  from  time  immemorial  farmers  have  classified 
soils  on  the  basis  of  their  physical  and  physiological  char- 
acter as  "■  light  "  or  '"  heavy,"  "  rich  "  or  "  poor,"  "  pro- 
ductive "  or  "  unproductive,"  etc.,  it  is  only  within 
comparatively  recent  years  that  chemists  have  begun  to 
reaUse  the  full  importance  of  the  r6le  played  by  the 
colloids,  es])eeially  the  organic  colloids  of  the  soil. 

Many  important  properties  of  soils,  such  as  permeabiHty, 
capillarity,  absorption,  moisture  content,  etc.,  are 
dependent  not  so  much  upon  the  chemical  com|K>sition 
as  upon  the  size  of  the  constituent  soil  particles.  (See 
Atterberg.  Schwed.  landw.  Akad..  1903,  and  Chem.-Zeit., 
1905.  29. 195  ;  Patten  and  Waggaman,  t'..S.  Dept.  of  Agri., 
Bureau  of  .Soils,  Bull.  Xo.  52,  1908.)  In  coarse  sand, 
for  example,  the  amount  of  water  is  greatest  at  the  bottom 
and  smallest  at  the  fop,  whereas  in  line  clay  the  distri- 
bution is  much  more  uniform. 

Among  the  natural  agencies  tending  to  increase  the 
size  of  the  minute  soil  particles  may  be  mentioned  heat 
with  its  drying  or  evaporative  effect,  freezing,  and  the 
coagulating  or  flocculating  action  of  soluble  inorganic 
salts  and  of  some  organic  substances  present  in  the  soil. 
On  the  other  hand,  included  in  that  little  knorni  class  of 
substances  vaguely  described  as  "  humus,"  there  are 
numerous    organic    substances    derived    from^  bacterial, 


plant,  or  animal  debris,  or  exuded  by  the  roots  of  plants, 
which  act  tvs  protective  colloids  (Schiilzkolloide)  and  tend 
to  produce  and  maintain  the  hydrosol  in  a  diffuse  or 
detiocculated  condition.  (See  P.  Ehrenbcrg,  "  Die 
Kolloide  des  Ackerbodetis,"  Zeits.  angew.  Chem..  1908, 
41.  2122).  In  an  excellent  paper  on  the  mechanics  of 
soil  moistme,  L.  J.  Briggs  (U.S.  Dept.  of  Agric.,  Bureau  of 
Soils,  Bull.  No.  10,  1897),  pointed  out  that  very  small 
quantities  of  certain  organic  substances  such  a«  are  con- 
tinually' being  produced  in  the  soil  bylhe  decay  of  organic 
matter,  greatly  decrease  the  surface  tension  of  solutions, 
thus  counteracting  to  a  large  extent  tlie  effects  of  the 
surface  application  of  soluble  salts  which  would  tend 
to  draw  moisture  to  the  surface  by  increasing  the  surface 
tension  of  the  capillary  water  of  soils.  It  is  well  known, 
however,  that  an  excess  of  salts  will  ruin  a  soil  physically, 
as  is  evident  after  flooding  by  sea  water  or  the  continuous 
application  of  chemical  fertilisers.  Of  interest  in  tliis 
connection  is  the  recent  wcrk  of  the  Bureau  of  Soils, 
U.S.  Dept.  of  Agriculture,  carried  out  by  Cameron, 
Schreiner,  Livingston,  and  their  co-workers.  Thus, 
in  the  case  of  the  unproductive  Takoma  soil,  green  manure, 
oak-leaves,  tannin,  and  pyrogallol  greatly  benefited 
plants  grown  in  it.  The  injurious  effects  of  quinoue 
and  some  other  organic  substances  may  be  due  to  their 
ability  to  precipitate  or  tlocculate  the  protective  colloids 
of  the  soil ;  for  as  Lumiere  and  Sevewetz  have  shown 
(Bull.  Soc.  Chim..  1907.  4.  428—431  ;  this  J.,  1907. 
703),   quinone  rcndei-s  gelatin  insoluble. 

The  fact  observed  by  Fickenday  (J.  Landw.,  1906, 
54.  343),  that  more  alkali  is  required  to  flocculate  natural 
clay  soils  than  kaolin  sus|)ensions.  he  attributes  to  the 
protective  action  of  the  humus  [uc-ent  Isee  Keppeler 
and  Spangenberg,  .1.  Landw.,   1!«17.  55.  299). 

A.  S.  Cushman,  in  his  excellent  work  upon  the  use  of 
feldspathic  rock  a-s  fertiUser  (U.S.  Dept.  of  Agri..  Bureau  of 
Plant  IndustPi-.  Bulletin  No.  104:  Cushman  and  Hubbard, 
J.  Am.  Chem.  Soc,  30,  779),  has  shown  that  the  fine 
grinding  of  feldspar  increases  the  amount  of  [jotash  available 
under  the  action  of  water.  Thus  a  coarse  powder  havinc 
an  area  of  43  sq.  cm.  per  c.c.  of  solid  feldsimr  yielded 
0013  iJer  cent.,  whereas  a  fine  powder  who<e  area  was 
501,486  sq.  cm.  per  c.c.  yielded  0873  per  cent,  of  potash 
and  soda.  These  fine  particles  averaged  about  o-l/j  in 
diameter,  which  is  relatively  large  as  compared  with 
colloidal  dimensions  ;  but  inider  the  action  of  ph,\'sical 
and  chemical  soil  agencies  they  undergo  further  disin- 
tegration, finally  reaching  a  colloidal  condition  in  which 
still  more  of  their  potash  is  available,  a  condition  favoured 
and  maintained  by  the  organic  protective  colloids  of  the 
soil. 

With  these  brief  and  inadequate  remarks  I  must  dismiss 
this  subject  of  such  vast  importance  and  lascinatiiig 
interest,  referring  to  the  extensive  literature,  much  « 
which  is  quoted  in  the  Bulletin  Xo.  52  and  the  other 
publications  of  the  Bureau  of  Soils. 

Ehclropiatiiig  and  eleclrodeposilton  of  melah. 

As  might  well  be  expected  from  the  exiieriment  with 
lead  nitrate  previously  referred  to,  the  addition  of 
protective  colloids  to  electroplating  baths  tends  to  the 
production  of  fine  grained  non-crystalline  deiMsits.  A.  G. 
Betts,  in  a  paper  entitled  "  The  phenomena  of  metal  deposi- 
ting "  (J.  Am.  Electrochem.  .Soc,  1905.  8.  1)3).  has  shown 
that  there  are  many  factors  influencing  the  action  of  the 
colloid,  and  has  suggested  a  number  of  possible  explana- 
tions. The  correct  explanation,  however,  has  been 
gyien  bv  Miiller  and  Bahntje  (Z.  Elektrochem..  19II6, 
12,  317":  this  J..  I!t06.  484).  who  state  that  the  added 
colloid  keeps  the  deiw.sited  metal  (cop|)er)  in  an  amorphous, 
non-crystalline  condition,  gelatin  producing  the  most 
powerful  effect,  egg  albumen  considciably  less,  while 
gum  and  starch  have  comparatively  little  action.  They 
also  found  that  the  dejwsited  cop|ier  weighed  about 
0'2  per  cent,  more  than  under  nornial  conditions,  indicating 
that  some  of  the  colloid  had  been  carried  down  with  the 
metal. 

The  relative  efliciency  of  the  colloids  just  referred  to, 
corre.sponds  to  their  relative  efficiency  in  protecting  from 
coagulation  solutions  of  colloidal  gold  (see  Zsigmondy. 
thi<  J..    1902.   192K  which  is  additional  evidence  thai  we 
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have  here  another  instance  of  protective  colloidal  action, 
by  which  the  ciystallisation  forces  of  the  metal  are 
powerfully    influenced. 

Jlelalliirgy. 

Since  coarsely  crystalline  metals  are  brittle,  tending 
to'split  along  the  lines  of  crystal  cleavage,  various  physical 
and  chemical  means  are  employed  in  technical  practice 
to  obtain  a  hard,  fine-grained  structure  (see  P.  Longmuir, 
Iron  and  Steel  Inst..  Sept.  1907  ;  tliis  .J..  1907,  1094). 
Among  the  physical  methods  are  cliilling  and  rolling, 
while  the  chemical  methods  involve  the  removal  of 
undesirable  constituents  (as  in  the  conversion  of  pig 
iron  into  steel),  or  the  addition  of  desirable  constituents 
(as  in  case-hardening,  and  the  manufacture  of  "  chrome 
steel.'  "nickel  steel,''  etc.).  For  example.  P,  Piitz  has 
shown  (this  J.,  1907.  614)  that  the  predominant  effect 
of  vanadiimi  in  steel  is  to  decrease  the  size  of  the  ferrite 
trraius  and  make  the  material  harder;  it  renders  the 
ordinary  structure  due  to  pearUte  fine-grained  and 
homogeneous.  (See  also  Beilbv,  Proc.  Rov.  Soc,  A. 
79,  4(i3:    this  J,,  1907,  926.) 

Now.  while  the  cjuestion  is  one  of  very  great  complexity, 
many  of  tlie  facts  at  present  available  seem  to  indicate 
that  one  of  t!\e  causes  favouring  the  fine-grained  structure, 
is  the  inhibition  of  crystallisation  by  substances  colloidally 
dissolved  in  the  molten  mass.  Thus,  part  of  the  carbon 
is  iron  and  steel  exists  in  the  gi'aphitic  form,  and  as 
i;raphite  is  slightly  soluble  in  iron  (see  C.  Benedicks. 
Metallurgie,  1908,  5,  41  :  tliis  J..  1908,  406).  some  of 
u'  will.imder  proper  conditions.be  found  in  colloidal  form 
(Carnegie  Research  Reports,  this  J,.  1908.  27.  570:  F. 
Wiist.  this  J..  1007.  26.  412:  Hersey,  this  J.,  27,  531). 
Besides  metals  may  dissolve  each  other  and  other 
<nbstances  colloidally.  but  in  the  case  of  ordinary  metals 
this  is  not  easy  to  demonstrate,  although  a  differential 
solvent  acting  in  the  presence  of  a  protective  colloid  might 
leave  a  colloidal  residue. 

An  observation  I  recently  made  is  of  interest  here. 
.\Ioissan  (Comptes  rend..  144,  .503  :  this  J.,  1907,  413) 
has  noted  that  the  addition  of  a  little  platinum  to  metallic 
nierciu'y  causes  the  latter  to  "  emulsify  "  in  water.  Upon 
waking  up  such  an  '"  emulsion."  I  noticed  that  the  super- 
natant fluid  remained  turbid  upon  standing  and  therefore 
examined  the  fluid  in  the  ultramicroscope,  wliich  revealed 
the  presence  of  colloidal  metallic  particles  in  active 
:iiotion. 

Dyeing. 

The  difference  between  a  jihysical  mixture  and  a 
chemical  compound  is  frequently  illustrated  by  dissolving 
out  the  sul]ihur  from  a  mixture  of  iron  filings  and  sulphur 
dust,  and  .showing  that  the  solvent,  carbon  bisulphide, 
does  not  affect  the  compound,  ferrous  sulphide.  That 
ill  many  cases  dyeing  is  due.  not  to  chemical  combination, 
Init  to  an  absorption  of  the  dye  by  the  colloidal  fibre, 
i-*  evident  from  the  fact  that  some  dycstulfs  can  be 
extracted  from  the  dyed  fibre  by  means  of  alcohol.  In- 
vestigation has  shown  that  many  dyes  are  colloidal  in 
solution,  and  tlie  selectixe  colouring  of  various  fibres, 
ti.^sues,  cells,  nuclei,  etc.,  is  probably  due  to  the  selective 
ihsorption  or  precipitation  of  one  colloid  by  another. 
The  nitrauiicroscopic  researches  of  X.  Oaidukov  (Zeits, 
aiigew,  Chcm.,  21,  303)  support  this  view. 

The  phenomena  of  dyeing  are  rather  numerous  and 
c  niuplicated,  for  the  dyestuffs  are  numbered  by  thousands, 
iind  the  various  fibres,  tissues,  etc.,  such  as  cotton,  silk, 

isvool,  linen,  jute,  and  straw,  all  react  characteristically, 
In  some  cases  the  colloid  fibre  absorbs  the  dye,  as  with 
liasic  colours  which  dye  silk  and  woo!  directly  :  in  other 
ises  thei-e  is  necessary  a  mordant  which  is  first  ahsorlird 
Hid  then  lixcs  the  colour.  Certain  colours  mutually 
irecipitate  each  other  and  may  in  fact  serve  as  mordants 
"reach  other;  cjr,,  methylene  blue  and  dianil  blue  2  11.  : 
'utent  blue  V  and  magenta. 

(^oll(>id  chemistry  also  throws  much  light  upon  many 
'hscure  points  in  the  practical  .art  of  dyeing.  It  is  po.ssibl'c 
I  obtain  much  more  level  colours  in  old  dye-liquors  than 
a  fresh  ones,  and  here  it  seems  to  me  that  colloidally  dis- 
'ilved  substances  .are  responsible,  exercising  a  restraining 
ction  upon  the  absorption  of  the  colour.     The  addition 


of  Glaubers'  salt  facilitates  level  dyeing,  probably  by  its 
action  as  an  electrolyte,  producing  a  partial  coagulation 
of  the  dyestuff.  so  that  the  particles  of  the  latter,  thereby 
made  larger,  are  absorbed  more  slowly  and  evenly. 

In  the  production  of  colour  lakes  glue  or  gelatin  is 
fiequently  added  to  bring  about  the  formation  of  a  fine 
grainetl  precipitate  of  great  covering  power.  (See 
Zsigmondy,  p.  02.)  See  also  the  following  reftrrences 
to  some  of  the  recent  work  on  the  thcorv  of  dveing  : — 
Krafft,  Ber..  1890.  32.  160S;  this  .J.,  1S99,"757  ;  \V.  Biltz, 
this  J„  1904,  23.  439  .  1905,  24,  920  ;  Billz  and  Utescher, 
this  J,,  19(16.  25.  11.^  :  R.  W  illst-itter.  this  ,J,.  1904,  23, 
10S5 ;  Freundlich  and  Losev,  this  J.,  1907,  26,  682  ; 
Freundlich  and  Neumann,  this  .I„  1908.  27.  935  :  Pelet 
and  Grand,  this  J.,  1907,  26.  920  ;  Pelet -Jolivet  and 
Anderson,  Z.  Chem.  und  Ind,  Koll,  2.  225,  this  J.,  1908. 
1149:  des  Bancels.  this  J,,  19(10,  25,  852;  I'icton  and 
Lindcr,  this  J,.  1906,  25,  67  ;  Teague  and  Hu.xton,  this  .1., 
26,  1081;    27,  441  ;     Lewis,  this  J,,  1908,  27,  330. 

■Soap. 

In  a  comprehensive  paper  entitled  "  Modern  riews  on 
the  constitutioii  of  soap."  read  before  this  section  (see  this 
•J.,  1907,  26,  590),  Lewkowitsch  epitomises  the  views  of 
Jlerklen  substantially  as  follows  :  "  Commercial  soap  is  a 
product  having  an  essentially  variable  composition 
dependent  upon  (1)  the  nature  of  the  fatty  acids,  (2)  the 
composition  of  the  '  nigre  '  (in  the  case  of  settled  soaps), 
(3)  on  the  temperature  at  which  the  boiling  is  conducted  ; 
it  behaves  like  a  colloid,  and  should  not  be  regarded  as  a 
corapoimd  of  sodium  salts  of  fatty  acids  with  which  a 
definite  amount  of  water  is  combined  chemically,  but 
rather  as  an  '  absorption-product '  whose  composition  is  a 
function  of  the  environment  in  winch  the  salts  of  the 
fattj'  acids  happen  to  be  at  the  moment  of  the  finishing 
operation," 

Merklen's  views  conflict  with  the  views  as  to  the  chemical 
composition  of  soap  previously  advanced  by  Lewkowitsch, 
who  states,  in  conclusion  :  "  But  whatever  may  be  the 
outcome  of  renewed  experiments,  Merklen's  views  cannot 
fail  to  stimulate  further  research  into  the  composition  of 
soap,  and  thus  help  to  raise  the  industry  of  soapmaking, 
which  has  too  long  been  looked  upon  as  a  mere  art.  to  the 
rank  of  a  scientiftcally  well-founded  industry,  the  operations 
of  which  are  governed  by  the  laws  of  mass  action,  the  phase 
rale,  and  the  modern  chemistry  of  colloids," 

The  colloidal  nature  of  soap  solutions  is  indicated  by 
their  turbidity  and  their  gelatini-sation.  That  the  detergent 
action  of  soap  is  consequent  u])on  its  deflocculating  effect 
was  brought  out  in  the  interesting  Cantor  Lecture  of 
H,  Jackson  (J,  Soc,  Arts,  55,  1101  et  seq.),  who  examined 
microscopically  the  supernatant  fluid  resulting  from 
washing  a  dirty  cloth  with  soap  and  water,  and  found  in  it 
countless  particles  in  a  state  of  oscillatory  motion 
(  '  pedesis ''),  When  an  individual  fibre  was  bathed  in 
soap  solution,  the  dirt  particles  gradually  loosened  and 
began  to  oscillate  ;  upon  substituting  .salt  solution  for  the 
soap,  the  particles  flocculated  and  the  motion  ceased.  An 
nitrauiicroscopic  examination  of  the  detergent  effects 
produced  by  soap  should  prove  of  interest.  In  this  con- 
nection I  must  make  mention  of  the  excellent  ]ia])er  of 
W,  D,  Richardson  on  "  Transparent  soap ''  (J.  Amer. 
Chem,  Soc,  30,  414),  which  he  terms  a  supercooled  or 
supersaturated  solution,  having  distinctly  crystalline 
tendencies,  and  exhibiting  colloidal  properties.  Having 
in  mind  the  fact  that  the  saUs  of  the  higher  fatty  acids 
dissolve  in  water  as  colloids,  and  in  alcohol  as  crystalloids 
(S.  Ya,  Levites,  Zeits,  Chem,  Ind,  Kolloide.  2.  208  et  se^., 
this  J.,  1908,  1134:  Jlaver,  Schaeffer,  and  Terroine. 
Compt,  rend,,  146,  484),  and  also  the  fact  that  alcohol  or 
equivalent  solvents  (glycerol,  sugar,  &c.)  arc  used  in 
transparent  soap,  it  "seems  probable  that  the  crystals 
which  frequentlv  form  in  it  are  due  to  the  slow  separation 
of  such  part  of  the  soap  as  is  in  crystalloid  solution.  This 
view  is  .supported  by  the  fact  adduced  by  Richardson 
(loc.  cit.,  p.  418).  that  the  latty  acids  separated  from  the 
crystals  had  a  higher  melting  point  than  those  separated 
from  the  clear  matrix.  The  isolation  of  the  crystals  was 
difficult  because  of  their  ramifying  teiulency.  which  recalls 
some  of  the  crystal-figures  exhibited  by  some  of  the  mix- 
tures of  crystalloids  and  colloids  previously  referred  to. 
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What  we  may  call  the  crystalloid  phase  of  soap  is  appar- 
ently governed  by  the  same  factors  as  those  wuich 
Tammaii  has  pointed  out  as  governing  the  crystallisation 
of  supercooled  solutions,  i.e.,  1st,  the  specific  power 
of  crystallisation  ;  2nd,  the  speed  of  crystallisation;  3rd, 
the  viscosity  (see  Z.sipmondy,  p.  128  et  seq.).  Thus,  gold 
ruby  glass  when  quickly  cooled  (or  supercooled)  is  colour- 
les-s,  but  acquires  a  red  colour  upon  reheating  to  the 
softening  point.  By  ultrnmicroscopic  examination  Zsig- 
mondy  showed  that  the  nuclei  of  metallic  gold,  which  in 
the  colourless  glass  were  amicroscopic,  grew  into  ultra- 
microscopic  visibility  in  the  red  glass.  It  therefore  seemed 
to  me  that  a  most  important  factor  in  determining  the 
transparency  of  transparent  soap  would  be  the  speed  of 
cooling,  and  some  experiments  were  made  along  this  line. 
A  piece  of  commercial  transparent  soap  wuj<  melted 
and  cast  into  two  cups,  one  of  which  was  quickly  chilled 
in  ice,  while  the  other  was  allowed  to  cool  slowly  by 
immersion  in  hot  water.  The  quickly-cooled  piece  was 
transparent,  while  the  other  was  practically  opaque,  and 
showed  upon  \iltnimicroscopic  examination  much  larger 
ultramicrons  than  the  transparent  piece. 

Milk. 

That  casein  exists  in  milk  as  an  irreversible  colloid,  and 
can  be  protected  by  reversible  coWoids  ("  Schutzk-olioidc"), 
I  have  shown  by  the  follomng  exjieriment :  Skim  milk 
was  diluted  with  water  and  divided  into  two  parts,  to  one 
of  which  was  added  a  little  liquid  glue  or  gelatin.  The 
two  solutions  were  placed  in  boiling  tubes  and  acidified 
slightly  with  acid  (acetic  or  hydrochloric).  The  tube  without 
the  added  colloid  cleared  up  rapidly,  the  precipitate  formed 
rising  to  the  top  and  leaving  the  fluid  beneatli  quite  clear. 
The  tube  containing  the  added  colloid,  while  eventually 
showing  some  precipitate,  remained  milky  even  after 
several  weeks'  standing.  Since  WTiting  the  above,  the 
ultramicroscopic  observation  of  Kxidl  and  Neumann 
(Physiol.  Inst.  Univ.  of  Vienna  [Pflugcr].  123.  .52.'J— .539), 
also  support  the  conclusion  that  the  ca*ein  of  milk  is  an 
irreversible  hydrosol. 

Tl-.is  view  lias  an  import-ant  bearing  on  the  question  of 
the  modification  of  cows'  milk  for  infant  feeding,  for  it 
justifies  the  addition  of  reversiVile  colloids  such  as  cereal 
gruels,  gelatin,  etc.,  which  had  been  opposed  by  some 
physicians  on  the  ground  that  they  were  not  normal 
constituents  of  mother's  milk,  or  any  other  milk.  But 
experiment  shows  that  the  curd  resulting  from  the  co.igula- 
tion  of  woman's  milk  is  much  softer  and  more  readily 
digested  than  that  yielded  by  cow's  milk,  wliicli.  as  an 
inspection  of  the  subjoined  table  will  show,  indicates  that 
the  so-called  albumin  of  woman's  milk  acts  as  a  protective 
colloid. 

Average  composition. 


Woman's 
milk. 

Cow's 
mUk. 

Water                                      

88-20 
0-75 
1-00 
3-50 
6-20 
0-25 

87-1 

Proteins 
Fat 

(Casein      (irreversible  hydrosol) 
"t  Albumin  (reversible  hydrosol) 

3-02 
0-53 
3-69 

Sugar.             

4-88 

ABh 

To  physicians  it  is  certainly  no  novel  statement  that 
the  addition  of  reversible  colloids  to  cow's  milk,  very 
much  increases  its  digestibility.  Thus,  Dr.  A.  Jacobi 
says  ("The  Intestinal  Diseases  of  Infancy  and  Childhood" 
(ISOO).  p.  62  el  *■£(/.):  "There  is  no  doubt,  therefore, 
as  to  the  utility  of  gum  nrabic  and  gelatin  as  iiri  addition 
to  cow's  milk  and  to  children's  diet.  Not  only  do  they 
fulfil  the  indication  of  diminishing  and  distributing  the 
parti'les  in  cow's  milk,  but  they  also  officiate  as  a  means 
of  direct  nourishment  by  preventing  waste."  He  also 
]x)int8  out  that  :  "  it  was  evident  that  the  other  ingesta 
were  more  completely  digested,  and  that  a  smaller  amount 
of  excrenientitious  m.'itter  was  discharged  wiien  gelatin 
was  added  than  when  omitted."  In  this  case  the  added 
"  protective  "  colloids  act  by   preventing  the  formation 


of  large  groups  when  the  casein  is  coagulated  by  the  acid 
juices  of  the  stomach,  so  that  the  precipitate  (if  at  all 
formed)  is  readily  dissolved  by  the  digestive  enzymes. 
In  fact,  it  may  be  that  the  coagulation  of  the  casein  is 
entirely  prevented,  for  Jacobi  remarks  that  milk,  when 
mixed  with  gum  arable,  liears  the  admixt!ire  of  hydro- 
chloric arid  cpiite  well.  In  !iis  book  on  the  "  Diseases 
of  Infancy  and  Childhood"  (l!t02),  H.  Koplik  states: 
"  The  amount  of  casein  in  cow's  milk  is  not  only  rela- 
tively, but  absoliitelx'  greater  than  in  woman's  milk. 
In  descriljing  woman's  milk,  it  was  stated  that  in  cow's 
milk  the  casein  forms  five-sixths  of  the  total  protcids 
in  the  milk,  whereas  in  woman's  milk  the  casein  forms 
two-si.vtbs  of  the  total  proteids.  This  fact  is  of  far- 
reaching  iin]iortance.  Simple  dilution  of  cow's  milk 
leaves  it  with  a  greater  jiroportion  of  casein  relatively 
to  the  other  proteids  than  that  which  exists  in  human 
milk,  .-^gaiii.  cow's  milk  jirecipitates  or  coagulates  very 
early  with  the  aid  of  acids  and  salts;  woman's  milk 
quite  late,  or  not  at  all.  Therefore,  in  the  infant  stomach 
cow's  milk  does  not  take  up  much  ai-id  of  the  gastric 
juice  and  soon  coagulates  in  large  masses.  Woman's 
milk,  on  the  other  hand,  takes  up  a  large  amount  of  acid 
of  the  gastric  juice,  and  coiigiilates  late  in  small  masses. 
These  differences  in  the  modes  of  coaculation  in  the  two 
caseins  are  of  great  importance  in  tlie  study  of  infant 
feeding." 

Further  investigation  is  being  made  as  to  the  nature 
of  the  chemical  composition  and  the  condition  of  sub- 
division of  the  casein  in  various  milks,  which  have  biH-n 
assumed  to  be  chemically  dilTere-nt.  .Many  reactions 
which  have  been  held  to  in<licate  such  chemical  ditlerence 
may  be  simply  due  to  the  pre.senco  of  varying  amounts 
of  protective  colloids,  or  to  differences  in  the  colloidal 
condition  or  aggregation  of  the  same  casein,  consequent 
to  some  extent,  perhaps,  upon  differences  of  reaction,  oi 
quantity  of  salts  or  enzymes  present. 

Ice  crcnni. 

It  is  a  fact  well  known  to  )n-actical  ice  cream  makers, 
and  amply  proven  by  exi^rience,  that  ice  cream  made 
without  egg.s,  gelatin,  or  some  similar  colloidal  uigredient 
IS  gritty,  grainy,  or  sandy,  or  else  soon  l>ecomes  so  upon, 
standing;  whereas  ice  cream  made  with  sinal!  quantities 
of  colloids  possesi^'s  that  rich,  mellow,  velvety  texture 
so  mmli  in  demand.  Here  the  added  colloid  u'ts  as  an 
inhibitor  of  crystallisation  or  practically  siK'akuig  as  a 
preserver  of  texture.  This  was  (lointed  out  in  a  i>re- 
liminarv  paper  entitled  "  The  Fffeet  of  Colloids  upon 
(Yystallisation,"  read  before  the  New  York  Section  of 
the  American  Chemical  Society,  .April  lOtli,  HIOS,  .md 
published  in  the  Zeits.  Chem.  Ind.  der  Kolloide,  Feb.,  I'.tOfl. 
In  this  pajKT  I  also  stated  that  the  addeil  colloid,  especially 
gelatin,  which  is  the  one  most  generally  used,  may  serve  as 
a  protective  colloid  in  preventing  the  coagulation  of  casein, 
apparently  an  irreversible  hydrosol  and  a  normal  consti- 
tuent of  ice  cream.  In  view  of  what  has  been  said  above 
regarding  milk,  it  is  evident  that  gelatin  thus  renders  ice 
cream  more  digestible.  I  convinced  myself  of  this  fact  by 
making  up  two  batches  of  ice  cream  iiuilcr  uniforni 
conditions,  one  with  and  one  without  the  addition  of 
gelatin.  I  found  the  batch  with  gelatin  smooth,  velvety, 
and  delicious,  whereas  the  other  was  sandy,  griiiny, 
and  unsatisfactory.  I  have  observed  the  same  saiidi- 
ness  in  "  Philadelphia  "  ice  cream  made  from  22  jier  cent, 
cream,  in  which,  chiefly  for  -sentimental  reasons,  no 
gelatin  had  Ik-cd  used.  The  "  Fivnch  "  ice  cream  of 
the  same  manufacturer  contained  eggs  and  was  sinootli 
and  fine  craincd.  (See  also  Liesegang,  this  J.,  H.H)8, 
27,  634.) 

A  very  misleading  impression  is  given  by  some  oflicUl 
fowl  chemists  referring  to  gelatin  in  ice  cream  as  a  "  filler, 
which  niitiimlly  leads  to  the  idea  that  it  is  an  inferior 
ingredient  added  in  quantity  to  chea|K'n  the  product. 
Hut  as  gi'latin  is  expensive,  and  as  but  I  p«'r  cent,  is  used, 
such  a  view  is  evidentlv  erroneous.  The  food  value  of 
gelatin  as  a  protector  of  t^e  body's  nitrocn  Ix-ing  generall.v 
admitted,  and  its  effects  in  milk  la-ing  very  l)eneficial 
from  a  digestive  point  of  view,  its  use  in  ice  cream  in  the 
quantities  referred  to  is  necessary,  legitimate,  and 
scientific. 
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The  above  is  of  particular  interest  in  view  of  the  fact 
that  the  standard  proimilgated  for  ice  cream  by  the 
U.S.  Hon.  Secretary  of  .Agrieiiltiue  acting  upon  the  advice 
of  the  Committee  on  Food  Standards,  excludes  eggs, 
gelatin,  and  similar  colloids  from  this  confection,  thus 
making  "  illegal  "  French  ice  cream  made  according  to 
old-established  formulas.  Most  of  the  States  fortunately 
do  not  accept  the  national  standard,  but  permit  each 
malser  to  u.se  his  own  formula  with  reasonable  limitations. 

ConfecHonen/. 
In  gum  drops,  marshmallows,  "  moonshine,"  and  other 
candies,  use  is  made  of  gum  arable,  gelatin,  albumen. 
and  other  colloids  to  prevent  the  crystallisation  of  the 
sugar.  Thus,  besides  adding  to  the  food  value,  they  give 
the  candy  a  smooth  and  agreeable  taste,  and  preserve 
it  in  saleable  condition. 

Filtration. 

The  importance,  in  technical  filtration,  of  the  relation 
between  the  size  of  the  particles  of  a  precipitate  and  the 
size  of  the  orifices  in  the  filter,  has  been  pointed  out  by 
Hatschek  (this  J.,  1008.  27,  538).  It  is  quite  evident 
that  the  presence  of  protective  colloids  by  tending  to 
produce  the  fine  or  "  hydrosol  "  condition  may  entirely 
prevent  the  tilti'ation  of  a  precipitate  by  ordinary  means, 
and  for  this  very  reason  the  filtration  of  glue  and  gelatin 
liquors  is  practically  impossible  unless  a  flocculated 
"  hydrogel  "  jjrecijiitate  is  first  obtained.  The  work  of 
Zsigmondy  and  Schuiz  on  the  filtration  of  gold  hydrosols 
is  of  particular  interest  in  this  connection.  (See  also 
Bechhold,  Z.  Chejn.  unil  Ind.  Koll..  liKMl,  1.  107  :  Z. 
physik.  Chem..  1(107.  60,  257  ;  Biochem.  Z.,  6,  370  ; 
Bigelow,  J.  Am.  Chem.  Soc.  29,  1675;  this  J.,  27,  93.) 

^_  Chumical  Anali/sis. 

|H  The  presence  of  colloids,  especially  in  technical  products 
or  solutions,  may  lead  to  grave  errors  in  analysis,  so  that 
the  chemist  should  destroy  them  by  ignition,  or  else 
nullify  their  effects  by  the  addition  of  a  sufficient  excess 
of  coagulant  or  jirecipitant.  Reversible  colloids,  which  are 
frequently  referred  to  under  the  vague  term  "  oiganic 
matter,"  may  act :  (1)  by  totally  or  partially  preventuig 
the  formation  of  precipitates,  just  as  tartaric  acid  and 
tartrates  prevent  the  precipitation  of  alumina,  chromic 
oxide,  and  ferric  oxide  (see  Yoshinioto,  this  J.,  1008.  27, 
052)  ;  (2)  by  preventing  the  satisfactory  filtration  of  the 
l)recipitate  formed  (see  Mooers  and  Hampton,  J.  Am. 
Chem.  Soc,  30,  805)  ;  (3)  by  rendering  precipitates 
ilifiicult  to  wash  and  purify  (see  Duclaux,  this  J.,  1906, 
25,  H06). 

A  few  experiments  will  serve  to  make  clear  the  ira])ort- 
ance  of  these  remarks.  Three  solutions  of  lead  acetate 
were  taken  ;  to  the  first  was  added  hydrochloric  acid 
which  yielded  a  heavy  coagulated  precipitate ;  to  the 
second  was  added  sodium  chloride  (a  less  highly  ionized 
precipitant),  which  yielded  a.  colloidal  ])recipitate  of 
lead  chloride  ;  to  the  third  was  added,  first,  a  little  glue 
solution  and  then  sodium  chloride,  -ivhich  in  this  case 
'4a ve  no  preci]iitate  at  all. 

-■Vgaiu,  in  the  presence  of  glue,  silver  nitrate  gives  with 
sodium  chloride  only  an  opalescence  which  passes  through 
filter  pa])er.  Even  a  large  excess  of  hydrochloric  acid 
fails  to  produce  a  precipitate.  But  upon  adding  to  the 
solutions  containing  the  colloid  and  chloride,  some  silver 
nitrate  containing  no  protective  colloid,  a  copious  pre- 
I'ipitation   occurs  at  once. 

Anv  number  of  experiments  of  this  kind  can  be  made  ; 
among  those  I  have  found  of  interest  are: 

Sodium  thiosulphate       +eolloid +hydronhloric  acid; 
•  'alcium  chloride  +colloid +ammonium  oxalate; 

Lead  acetate  +colloid  +  zinc  sulphate 

Lead  acetate  +eoll<ud -t-])otassium  iodide; 

Lead  acetate  +colloid  +  potassium  bichromate  ; 

Magnesium  sulphate  +cnlloid  + barium  chloride; 
Potassium  ferrocyanide  -(-colloid -fcopper  .sulphate; 
ferrous  chloride  +colloid -l-ammonia  ; 

Hydrochloric  acid  -f colloid  +  sodium  thiosulphate; 

This    general    and    incomplete    survey    of    some    of 
he   technical   applications    of    colloid   claemi-stry    might 


be  extended  indefinitely,  for  recent  chemical  literature 
teems  with  papers  applicable  to  the  subject.  Thus, 
Fouquet  (Bidl.  Assoc.  Chim.  Sucr.  Dist.,  25,  1046)  has 
discussed  the  removal  of  the  colloids  which  in  cnide  sugar 
prevent  the  clarification  of  the  solution  and  crystal- 
lisation of  the  sucrose.  t)'Shaughnessv  and  Kinnerslev 
(this  .T.,  25.  719),  and  Fowler,  Evans,  aiid  Oddie  (this  J.", 
27,  205),  have  diseus.sed  the  importance  of  colloids  in 
sewage  disposal.  Bayliss,  in  his  excellent  monograph 
on  "  The  Nature  of  Enzyme  Action,"  considers  enzymes 
in  the  light  of  colloid-chemistrv.  Raschig  has  found 
(see  this  J.,  1907,  26.  1108;  c./.,"  also  Cross,  Bevan,  and 
Briggs,  this  J.,  1908.  27,  260)  that  the  addition  of  a  very 
small  quantity  of  glue  or  gelatui  to  the  reacting  inixture 
greatly  increases  the  yield  of  hydrazine.  In  weighting 
silk,  gelatin  is  used  to  "  animalise  "  the  fibre,  which  it 
does  by  preventing  the  crystallisation  of  the  salts  used 
for  loading,  which  would  render  the  fibre  brittle.  (See 
Gnehm  and  Biinziger,  this  .1.,  1897,  16,  234  ;  Jochen, 
U.S.  Patent  792,218.  this  J.,  1905,  24,  799  ;  Meister, 
this  J.,  1900.25,  128.) 

The  ap]ilications  of  colloid  chemistry  to  tanning  (see 
We.steufelder,  Hide  and  Leather.  25.  12  :  Her/.og  and 
Adier,  this  J.,  1908,  27.  347  ;  .1.  T.  Wood,  this  J.,  1908, 
27,  384),  to  photographv,  to  pharmacy,  to  the  cement 
industry  (see  Gaines.  U.S.  Patent  883,683 ;  Gresly, 
this  .1.,  1908,  27.  1154),  and  to  many  other  technical 
branches,  are  continually  appearing  in  the  journal  and 
I  latent  literature,  to  which  those  interested  must  refer. 
-Among  the  investigators  whose  work  in  the  field  of  colloid 
chemistry  is  of  imiiortancc,  may  be  mentioned  Cotton 
and  Mouton,  Bechhold,  Billitzer,  Biltz,  Bredig,  Coehn, 
Donau,  Donnan.  Duclaux.  Ehrcnberg,  Freundlich,  Hardy, 
Jordis,  Kuzel.  Levites,  Lobrv  de  Bruyn,  Lottermoser, 
Michaelis,  Mijiler,  Muthmann,  Neuberg,  Paal,  Pauli, 
(Juincke,  Schuize,  Spring,  Svedberg.  von  Weimam, 
Zsicrmondy,   .and   many  others. 

In  conclusion.  I  would  say  that  my  object  is  .accom- 
plished if  I  have  succeeded  in  exhibiting  the  great  and 
widespread  technical  importance  of  colloids  and  the 
colloidal  condition. 

"  COMMERS  •  IN  HONOUR  OF  DR.  H.  SCHWEITZER. 

On  Saturday.  March  13th.  a  "  Commers  "  took  place 
at  the  Liederkranz  Hall,  New  York  City,  Prof.  C.  F. 
Chandler  presiding,  to  celebrate  the  25th  anniversary 
of  Dr.  Hugo  Schweitzer's  Doctorate,  the  20th  anniversary 
of  his  arrival  in  New  York,  the  9th  anniversary  of  the 
foundation  of  the  Verein  Deutscher  Chemiker.  and  the 
completion  of  his  15th  year  of  office  as  Hon.  Secretary 
of  the  New  York  Section  of  the  Society  of  Chemical 
Industry,  when  a  presentation  of  plate  was  made. 


Scottish  Section. 

Meetiti'j  held  iit  Glasgow  on  Tuesday,  Febnmri/  iCith,  1909. 

JIB.    DAVID    .7.    PLAYFAIK    IN    THE    CHALR. 

THE  FACTORS  THAT  CONSTITUTE  VALUE  IN  TEAS. 

BY    W.    CARRICK   .4NDERS0N,   M.A.,    D.SC. 

Although  the  growing  and  curing  of  tea  is  from  beginning 
to  end  a  chemical  manufacture,  and  by  no  means  a  simple 
one,  it  is  only  of  very  recent  years  that  chemistry  luis  been 
allowed  a  place  at  "any  stage  cither  in  its  ctUtivation  or 
preparation.  The  pioneer  worlc  of  Bamher  in  Ceylon  and 
of  H.  H.  Mann  in  North  East  India  during  the  last  denade 
has  made  a  commencement  in  removing  this  reproach  from 
an  important  industry  by  numerous  observations  made  on 
the  course  of  manufacti'ire  and  by  the  |rablication  of  ex- 
tended series  of  analyses  of  typical  soils  in  which  the  tea. 
jilant  flourishes  and'is  capable  of  economic  cultivation. 
Simultaneously  the  practice  of  nianuring  tea  lands  with 
artificial  preparations  more  or  less  skilfully  conipomided 
has,  in  Ceylon  particularly,  been  followed  by  results  so 
remarkable  in  respect  of  heavier  yields  of  leaf  per  acre  as 
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largely  to  modify  the  scepticism  with  which  in  this,  as  in 
many  another  cstablislied  industry,  the  rule  of  thumb 
iniinufa(:turer  looked  upon  the  ambitious  advances  of 
applied  science.  .\n  increase  in  yield  from.  say.  400  to 
600  lb.  of  made  tea  per  acre  on  some  estates  within  a  few 
years  as  the  result  of  artificial  manuring  has  ixoiic  far  to 
convince  even  conservative  planters  that  the  industry 
may  have  much  to  <raiu  from  a  scientific  study  of  its  prob- 
lems and  particularly  from  an  elucidation  of  tlie  cliemical 
changes  that  occur  in  the  leaf  before  and  during  its  manu- 
facture into  a  marketable  commodity. 

Apart  from,  increase  of  yield,  however,  it  must  be 
admitted  that  on  the  side  of  ciltivation  there  is,  up  to  the 
present,  no  very  decided  impi'ovenient  that  can  be  pointed 
to  as  the  direct  result  of  a  scientific  study  of  the  question. 
That  is  to  say.  if  we  take  increase  in  the  average  market 
price  per  lb.  for  the  produce  of  an  estate  as  the  indication 
and  measure  of  any  such  imi)rovcmcnt.  it  is  doubtful 
whether  any  unequivocal  exam|)le  is  forthcoming,'  of  im- 
provement in  quality  induced  by  manurins  on  so-called 
scieutilic  lines  which  has  been  sufficiently  marked  to 
influence  this  average  to  the  extent  of  id.  or  even  Jd.  per  lb. 
On  the  otlier  l-.and.  it  is  a  matter  of  common  knowledge 
that  on  different  estates  the  quality  of  tlie  tea  produced 
varies  enormously,  and  that  this  variation  is  reflected 
more  or  less  steadily  in  tlie  jirices  obtained  for  it.  Jlore- 
over  this  inequality  exists  even  in  cases  where  it  cannot 
be  charged  to  variety  in  the  jat  or  in  the  age  of  the  bushes 
or  to  any  difference  in  the  degree  of  skill  or  the  length  ot 
experience  of  those  responsible  for  the  management.  It 
is  traceable,  in  fact,  entirely  in  many  cases  to  variations 
in  the  resultant  of  forces  tliat  operate  in  the  growth  of  the 
leaf  wliicli  have  their  seat  either  in  the  soil  or  in  the  air 
or  in  the  two  together.  A  diligent  inquiry,  therefore,  into 
the  natiu'e  and  relative  values  of  these  forces  is  bound  sooner 
or  later  to  bring  to  liglit  the  cause  of  the  differences  and 
to  supply  the  necessary  data  for  judging  mider  what 
circumstances  and  to  what  extent  the  best  conditions  may 
be  artilicially  created  with  due  regard  to  the  economics 
of  tlie  (iroblem. 

But  ag'.in  the  resultant  of  the  forces  at  work  in  air  and 
soil  wliicli  produces  leaf  of  a  particular  quality  is  subject 
to  further  influence  by  the  new  forces  brought  to  bear  upon 
the  leaf  during  the  course  of  manufacture,  which  may  hnve 
the  ultimate  effect  of  causing  the  most  to  be  made  of  a 
certain  quality  of  leaf  tliat  can  be  made,  or  of  detracting 
more  or  less  considerably  from  the  potential  value  it 
possessed  when  it  left  t!ie  busii.  Here  the  chemical 
problems,  though  complicated  and  difficult,  are  perliaps 
less  abstruse  than  tliose  to  be  liaudled  in  the  case  of  leaf 
growth,  and  already  a  large  amount  of  information  exists 
bearing  on  the  changes  that  take  place  in  the  withering, 
fermentation  and  (Irving  stages  of  the  manufacture. 
Though  even  here  a  beginning  only  has  been  made,  there 
is  little  doubt  that  it  is  simply  a  matter  of  time  till  the 
whole  series  of  operations  in  the  tea  factory  i-*  as  thoroughly 
understood  and  as  rigorously  controlled  as  is  the  case  in 
many  other  chemical  industries  that  at  one  period  were  not 
less  empirical  in  their  ways  of  working.  M  present, 
variafions  in  the  ((uality  of  leaf  give  rise  to  a  good  deal  of 
experimenting  on  most  estates,  the  managers  in  some  cases 
expending  much  ingenuity  in  devising  alterations  here  and 
there  that  may  or  may  not  be  beneficial,  and  in  others 
modifying  their  processes  as  the  result  of  hearsay  regarding 
the  supposed  advantage  that  has  accrued  to  some  other 
estate  through  the  adoption  of  a  certain  line  of  action. 
In  hardly  any  case  is  the  course  adojited  based  on  any 
well-ascertained  chemical  data.  It  is  purely  empirical, 
and  in  the  end  hivs  to  stand  or  fall  by  what  the  general 
reports  of  the  tea  taster  appear  to  indicate  as  to  improve- 
ment or  the  reverse  having  taken  place  in  the  teas  sent 
down  from  the  cstafe  to  Calcutta    Colombo,  or  London. 

There  arc  two  primary  criticisms  that  may  be  passed 
on  this  sort  of  experimenting  in  the  case  of  tea  :  (1)  The 
factors  that  enter  into  the  prodiu-tionof  tea,  good  or  indiffer- 
ent, are  very  numerous,  very  variable  in  degree, 
and  extraordinarily  complicated  in  their  interaction. 
(2)  The  qualities  on  which  the  market  valuation  is  based 
are  many,  the  importance  attached  to  some  of  them  is  by 
no  means  always  proportional  to  their  amount,  and  their 
desirability  in  relation  to  one  another,  from  a  market  point 


of  view,  is  not  the  same  in  different  types  of  leaf.      It  is 
evident,  therefore,  that  any  alteration  in  the  treatment  of 
the  leaf  on  the  bush  or  subsequently  may  jiroduce  a  series 
of  changes  of  whicli  some   may  be   beneficial  and  some 
adverse,  and  that  until  the  factoi-s  that  collectively  consti. 
tute    value    are  differentiated   and   regarded,   separately 
from  one  anotlier,  as  contributing  to  the  market  price,  there 
is  no  clear  guidance  available  for  those  who  would  make 
systematic   efforts   towards   improvement   in   the   market 
valuations  of  their  tea.     The  jjurpose  of  the  present  pa])er 
is  to  state  briclly  what  these  factors  are,  and  in  general 
terms  to  indicate  their  importance  relatively  to  one  another. 
First  of  all.  honever,  a  word  must  be  said  on  the  )>osition 
of  the  tea-taster.     Since  in  the  end  the  goodness  of  a  tea 
is  determined  by  the  ])rice  it  will  fetch  in  the  market,  the 
services  of  the  exjiert  tea-taster  are  indisiwnsablc.     He  is 
the  interpreter  of  the  mind  of  the  market,  and  speaks  its 
wishes  frequently  with  an  accuracy  that  is  astonishine.     In 
aiTiving  at  his  valuation  he  has  to  ajipraise  the  merits  of 
a   sample   in    rcsfiect    collectively   to   flavour,    pungency, 
thickness  and  colour  of  liquor,  tippincss  (if  any),  make  or 
twist  of  leaf,  aiul  freedom  from  brown  leaf  or  stalk,  with 
allowance   for   any   individual   or   local   characteristics  it 
may  possess.     He  must  also  know  the  relative  demands 
of  the  market  at  the  moment  for  each  separate  grade  of 
leaf,  broken  orange  pekoes,  broken  pekoes,  orange  pekoes, 
pekoes,  pekoe  souchongs  and  tannings,  and  be  able  to  value 
them  accurately  in   relation  to  one  another.     That  this 
can  be  done  with  the  degree  of  precision  that  is  sometimes 
shown  speaks  eloquently  for  the  sensitiveness  of  a  trained 
eye  and   jmlate.   especially    when    one  considers   that  in 
some   establisliments   several   hundred   samples    have   to 
be  tasted  and  \alued  ])er  diem.     On  the  other  hand,  the 
tea-taster  discriminates  only  in  a  very  general  way  between 
the  elements  tluit  contribute  to  his  valnatibn.  if  at  all.  and 
not  to  the  extent  or  to  the  degree  of  minuteness  that  is 
required  for  the  purposes  of  investigation  or  that  is  (in 
the   ease   of   some   items  at   least)   possible   by   chemical 
methods.     For  this  reason,  while  samples  must  continue 
to  be  referred  ultimately  to  the  judgment  of  tlie  tea-taster 
for  his  opinion  on  its  market  value,  jirogress  towards  ini. 
provement  will  only  become  pos.sible  as  systematic  «ork 
in  the  laboratory  is  directed  towards  ascertaining  (1)  the 
chemical  nature  and  origin  of  the  bodies  whose  presence 
gives  rise  to  one  or  more  factors  of  value,  and  (2)  the 
quantitative  relationship  in  which  each  of  these  stands  to 
market  price. 

Of  the  totality  of  factors  mentioned  above  that  enter 
into  the  market  value  of  tea,  one  group  is  judged  by  the 
eye,  the  other  by  the  palate,  and  in  some  cases  the  evidence 
obtainable  by  the  eye  jiroliably  carries  the  greater  weight. 
It  includes  () )  Tip,  (2)  Twist  or  make,  (,'t)Pre.sence  or  absence 
of  stalk  and  brown  leaf. 

By  "  tip "  is  meant  that  jKjrtion  of  the  young 
shoot  of  the  tea  ])lant  which  consists  of  an  unopened, 
or  partially  opened,  bud  developed  under  conditions 
such  that,  when  pro|H'rly  handled  in  the  subse- 
quent manufacturing  ojierations,  it  appears  finally  of  a 
rich  golden  colour.  Tip  is  a  fluctuating  quantity  :  largely 
seasonal  and  associated  with  some  estates  and  districts 
to  a  much  greater  extent  than  with  others.  It  is  very 
easily  diminished  in  amount,  and  may  even  be  entirely 
obliterated  in  the  course  of  the  manufacturing  oiicrations, 
beconiing  of  a  dull  browu  or  black  colour,  alnmst  or 
altogether  indistinguishable  from  the  rest  of  the  bulk. 
Its  tendency  is  to  di.sai>|)car  also  on  keeping,  imrticularly 
where  the  tea  has  not  been  packed  straight  from  the  drj'cr 
era  final  firing  has  been  omitted.  "  Tip  "  shows  ])rincii)ally 
in  the  fannings  and  broken  orange,  broken  and  orange 
]>ekocs  :  only  in  exceptional  cases  (Iocs  it  reach  the  pekoe 
grade.  It  is  one  of  the  consequences  of  the  empirical 
valuation  of  teas  by  ai)|K'arancc  that  "  tippincss  "'  liringa 
an  altogether  disproportionate  addition  to  what  might  lie 
called  the  real  or  intrinsic  value  of  a  sam)>le  ;  a  lirokcn 
orange  )iekoc,  for  examjile,  which,  if  its  liquor  only  were 
paid  attention  to.  would  be  worth  old.  or  CmI.  per  lb.,  might 
fetch  Is.  (id.  per  lb.  in  the  market  if  possessed  of  a  fine 
show  of  bright,  golden  tip.  The  conditions  that  give  rise 
to  tip  are  .still  obscure.  It  con.sists  mainly  of  bud,  but 
all  buds  will  not  yield  tip,  even  with  the  most  careful 
manufacture,  while  at  other  times  a  first  leaf,  in  addition 
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to  the  bud,  may  in  the  finished  tea  be  retained  in  the  tippy 
condition. 

Twist  is  another  element  that  enters  into  the 
judgment  of  tea  samples  by  the  eye.  To  a  large  e.xtent  it 
is  a  sentimental  consideration,  a  well-twisted  pekoe,  for 
e.tample.  having  a  neater  and  pleasanter  appearance  than 
one  that  is  rough  and  bold  in  character.  It  is  in  itself  no 
safe  guide  to  the  degree  of  care  exercised  in  handling,  still 
less  is  it  to  be  taken  as  a  criterion  of  relative  merit  in- 
trinsically as  between  one  sample  and  another.  It  may 
in  one  case  indicate  that  the  leaf  has  been  underwithered 
from  a  mechanical  point  of  view,  so  that  it  has  been  unable 
to  retain  the  twist  :  in  another  that  it  has  been  too  short 
a  time  in  the  rollers ;  and  in  a  third  that  it  has  been  very 
rapidly  dried  at  a  high  temperature  in  the  firing  machine. 
Apart  from  the  sentimental  consideration,  the  evidence 
afforded  by  the  twist  cf  the  leaf  is  useful  only  as  collateral 
to  the  evidence  of  the  liquor  itself. 

The  presence  of  brown  leaf  or  stalk  in  a  sample  of  tea 
is  the  third  pomt  to  which  attention  is  given  in  an  examina- 
tion by  the  eye.  It  is  due  to  the  inclusion  in  the  manu- 
factured leaf  of  jfortions  of  the  tea  bush  of  such  a  character 
that  during  manufacture  the  chemical  changes  that 
normally  take  jilace  in  the  stages  of  withering  and  fermenta- 
tion have  been  able  to  progress  in  them  only  slowly  and  to  a 
moderate  extent,  with  the  result  that  the  finished  leaf 
.shows  u})  brownish  black,  brown,  or  even  red  in  colour, 
according  to  degree.  Generally  the  presence  of  red  leaf 
points  to  "free  plucking,"  and  the  consequent  inclusion 
of  a  proportion  of  leaves  and  stalks  which  have  so  far 
matured  that  the  enzyme,  on  wliicli  depends  the  chemical 
changes  that  lead  to  the  conversion  of  raw  leaf  into  tea, 
has  become  greatly  weakened  in  its  action,  and  the  changes 
in  consequence  neither  go  on  with  sufficient  rapidity  nor 
far  enoiigh  to  produce  the  bodies  that,  on  subsequent 
drying  of  the  leaf,  will  result  in  black  tea.  ,Since  low-class 
teas  at  the  best  contain  the  enzyme  in  lesser  degree  than 
high-class  growths,  it  follows  that,  apart  from  any  greater 
tendency  to  pluck  freely  on  low-class  t<-a  estates  in  order 
to  make  up  in  quantity  what  is  lacking  in  (piality,  the 
chances  are  for  red  leaf  to  show  itself  more  readily  in  the 
produce  of  such  estates  than  of  those  in  a  quality  district. 
The  superficial  inspection  of  a  samjile  containing  red  leaf 
may,  however,  be  very  misleading  as  a  means  of  estimating 
the  extent  to  which  this  matured  leaf,  which  is  very 
inferior  from  a  licpioring  point  of  view',  has  been  included, 
since  it  is  possible  in  the  manufacturing  process  to  so  mask 
its  appearance  by  giving  it  a  superficial  darkening  in 
colour,  that  it  no  longer  obtnides  itself  on  the  eye  as 
red  leaf.  While  this  is  not  always  a  procedure  to  be 
recommended,  since  it  is  apt  to  result  in  a  deterioration  of 
the  liquors  as  a  whole,  jt  may  be  justifiable  in  practice 
with  many  low-class  teas  where  cpiality  of  liquor  is  of  minor 
account  compared  with  appearance,  since  in  such  a  case 
the  showing  of  a  large  proportion  of  red  leaf  in  the  sample 
might  readily  class  them  as  imsaleable. 

(2)  The  factors  of  value  in  tea  that  are  judged  by  the 
palate  belong  of  course  to  the  infusion,  and  may  be 
distinguished  as  (1)  flavour,  (2)  pungency.  (3)  fulness  or 
thickness  of  liquor  and  (4)  colour.  The  last  three,  when 
appearing  in  fair  quantity  together,  constitute  "  strength." 

The  flavour  of  tea.  which  is  its  most  subtle  and 
delicate  as  well  as  its  most  variable  characteristic, 
is  due  to  the  products  of  the  tea  oil  formed  by 
enzymic  oxidation  at  moderate  temperatures.  These 
bodies  which  from  their  sensitiveness  to  free  oxygen 
as  well  as  to  lifpiid  oxidants  are  probably  aldehydic 
in  character,  are  developed  in  the  course  of  fer- 
mentation, aiul  are  very  easily  deteriorated  or  destroyed 
in  the  drying  process.  They  are  readily  volatilised  by 
steam,  and.  if  the  aqueous  vapours  from  the  drying  leaf 
be  condensed,  the  water  smells  strongly  of  the  oil.  The 
total  quantity  of  oil  contained  even  in  the  leaf  yielding  the 
most  Havoury  teas  is  very  minute,  and  hitherto  the  quanti- 
ties extracted  have  been  insufficient  to  allow  of  an  extended 
study  of  its  properties.  .Schimmel's  Report  (UK  18!t7) 
states  the  ]U'oportion  obtained  as  (l-f)06  per  cent.  The 
specific  gi-avity  is  given  as  0-S6fi.  The  oil  is  said  further  to 
lie  slightly  Irevo-rotatory  and  to  be  separable  by  distilla- 
tion into  two  portions,  one  boiling  below,  the  other  above 
170"  C.     The  portion  boiling  below  170^  C.  was  found  to 


contain  a  compound  having  a  boiling  jioint  153° — 154°  G. 
and  possessing  a  pungent,  fusel-like  odour.  It  appeared 
to  be  alcoholic  in  character. 

Pungency,  which  in  more  or  less  degree  is  an  essential 
quality  of  saleable  teas,  is  associated  with  the  presence 
of  tannin-like  substances  in  the  leaf.  After  withering, 
and  before  rolling  has  commenced,  the  soluble  lannoid 
bodies  are  usually  at  a  maximum,  but  collectively  they 
are  of  such  a  character  as  to  impart  a  harsh  and  more  or 
less  bitter,  coarse  taste  to  the  infusion.  By  the  o.xidising 
influence  of  the  air,  operating  mainly  during  the  period  of 
fermentation,  they  are  rendered  more  mellow'  and  palatable, 
and,  if  the  oxidation  be  not  unduly  prolonged,  the  harshness 
may  be  got  rid  of  completely,  or  almost  completely,  while 
the  licpior  still  retauis  sufficient  astringency  to  "  draw  " 
the  moutli  and  leave  a  clean  feeling  in  it.  The  change 
is  accompanied  by  the  passage  of  a  portion  both  of  the 
tannins  and  analogous  substances  into  the  insoluble 
condition.  The  bodies  which  are  oxidised  consist  presum- 
ably of  that  portion  of  the  reserve  material  on  which  the 
fasting  leaf  has  to  fall  back  first  of  all  after  it  is  removed 
from  the  parent  stem,  so  as  to  make  good  the  loss  sustained 
in  respiration,  and  the  agency  employed  is  the  enzymes 
which  have  liecn  liberated  during  the  starving  process 
that  went  on  during  the  continuance  of  the  withering  stage. 
When  an  infusion  is  said  to  be  dull  or  pointless,  this  has 
usually  been  regarded  as  equivalent  to  saying  that  the 
proportion  of  tannins  had  been  reduced  to  too  low  a 
figure  in  consequence  of  a  rather  prolonged  oxidation  or 
fermentation  of  the  leaf.  The  case,  however,  is  not  quite 
so  simple  as  this  would  appear  to  make  it,  and  the  desirable 
"  point  "  or  piquancy  in  the  infusion,  with  at  the  same 
time  a  blandness  or  mellowness  as  an  accomjianiment,  is 
probably  as  nmch  a  matter  of  the  nature  of  the  tannoid 
substances,  consequent  on  the  character  of  the  oxidation, 
as  of  their  absolute  quantity  in  the  infusion. 

Fulness  or  body  is  a  cjuality  that,  like  flavour,  is  very 
variable  in  tea  liqiiors.     Fulness  may  co-exist  in  a   liquor 
with  a  high  degree  of  flavour,  as  in  many  North  Indian 
teas  particularly.     On  the  other  hand  many  flavoury  teas 
are  lacking  in  fulaess.  and  again,  in  others,  fulness  may  be 
a  redeeming  character   when   flavour  is  at  a   minimum. 
The  development  of  a  high  degree  of  fulness  is   in    many 
(perhaps  in  most)  cases  incompatible  with  retention  of  the 
highest  flavour,  and  it  is  only  where  flavour  is  a  marked 
feature  of  the  leaf  that   manufacture  is  conducted  with 
that  as   the  prime   object   in   view.     In  other  cases,  and 
especially  in  low  country  or  common  teas,  the  manufacture 
is  guided  by  the  consideration  of  strength  in  the  liquors, 
of  which  fulness  forms  an   important  attribute.     Where 
the  enzyme  is  abundant  and  active  in  the  leaf,  a  full  liquor 
is  not  difficult  to  obtain  even  at  the  moderate  temperatures 
which  experience  has  shown  to    give  the  best  all-round 
quality  teas.     But  even  in  leaf  deficient  in  enzyme  fulness 
is   still   purchasable   by   conducting   the   fermentation   at 
rather  higher  temperatures,  and  to  some  extent  and  within 
the  capabilities  of  the   particular  leaf  handled  the  only 
question  to  be  answered  is  as  to  the  price  to  be  paid  for  it, 
since  at  these  higher  temperatures  the  oxidation  of  the 
tannin  proceeds  at  an  accelerated    rate,   and  thus  may 
readily  induce  dulness  in  the  liquor.     In  the  case  of  low- 
class  teas,  however,  fulness  appears  so  nmch  of  a  desider- 
atum that  tannin  oxidation  may  be  luished  a  considerable 
length,    provided    fulness  is    increased    thereby,    without 
detriment  to  the  selling  price.     This  would  ajqiear  to  he 
I)articular!y  the  case  in  the  Euro|)can  market,  which  will 
welcome  ahnost  any  tea  provided  it  is  coloury  and  full, 
but  will  only  tolerate  a  thin  liiiuor  if  its  fault  is  condoned 
by  flavour.     The  cansc  of  fulness  is  specific,  and  it  is  not 
in  any  way  to  be  identified  with  the  amount  of  soluble 
matter  in  the  infusion.     Indeed,  a  leaf  may  have  45  per 
cent,  of  its  weight  soluble  in  water  on  infusion,  and  yet 
be  characterised  as  giving  a  thin  liquor,     \\ithering  and 
fermentation   together,    when    i)roperly    conducted,    may 
actually  lessen  considerably  tlic  amount  of  matter  in  tho 
leaf  that  is  capable  of  going'into  solution  in  hot  water,  but, 
on  the  other  hand,  they  impart  to  the  resulting  liquor  more 
or  less  of  the  character  of  fulness.     The  body  of  tho  liquor 
is  increased.     The  cause  of  this  is  to  be  found  in  changes 
induced  in  the  nitrogenous  constituents  of  the  leaf  during 
the  processes  of  witliering  and  fermentation.     The  tissuca 
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of  the  young  tea  shoot  coutaiu  (or  rather  develop  during 
the  process  of  withering)  a  protease  wliidi  is  capable, 
under  suitable  conditions,  of  acting  on  the  albumens  and 
converting  them  into  soluble  proteoses,  and  more  esjK-cially 
into  albumose,  and  it  is  to  the  presence  of  these  bodies 
in  quantity  that  the  characteristic  fulness  or  thicl<ness  of 
the  liquors,  such  as  are  got  from  high-class  Assam  growths, 
for  example,  is  primarily  due. 

The  last  clement  of  market  value  of  which  mention 
must  bo  made  is  colour.  A  large  quantity  of  tea  comes 
into  the  European  market  and  finds  a  more  or  less  ready 
sale  there  of  which  j)erha])s  most  has  been  told  that  can 
be  said  when  it  is  described  as  giving  a  dark  coloury  liquor 
on  infusion.  In  common  teas  this  colouriness  may  be  found 
without  even  very  nuu'h  fulness,  and  where  the  latter 
exists  it  has  frequently  been  ])urchased  at  the  expense  of 
considerable  loss  of  pungency  in  manufacture  through  the 
maintenance  of  "  stewing  "  conditions  in  the  drying  stage. 
.Many  of  the  better  class  .\ssam  growths,  on  the  other  hand. 
combine  colour  and  fulness  (even  thickness)  of  hquor  with 
»  large  amount  of  pungency  as  well.  When  these  three 
elements  co-exist  in  marked  degree  in  a  liquor  it  is  stamped 
as  "strong,"  and  such  strong  teas,  especially  if  possessed 
of  appreciable  flavour,  are  always  sure  of  a  ready  market, 
at  least  in  Europe.  American  denuind,  on  the  contrary, 
appears  to  go  more  in  the  direction  of  pungent,  light 
liquoring  and  flavoury  teas  than  of  those  giving  thick  and 
coloury  liquors,  a  ditfercnce  of  taste  which,  if  i)erpetuated, 
indicaies  that  in  future  the  produce  of  certain  estates 
and  even  of  some  districts  may  be  specially  hypothecated 
to  this  market,  and  that  the  course  of  manufacture  there 
will  in  time  receive  the  necessary  adjustment  to  meet 
its  particular  requirements. 

To  sum  up  wiuit  has  been  said :  tea  leaf  is  a  variable 
substance,  both  by  reason  of  soil  and  climate,  and  may  be 
manufactured  with  primary  reference  to  Havour  or  to  the 
collective  qualities  which' produce  the  most  acceptable 
liquor.  Within  either  sphere  the  market  valuation  of  the 
])roduct  is  influenced  by  two  sets  of  considerations,  one 
of  which  may  conveniently  be  called  '"  sentimental,"  the 
other  "  utilitarian,"  and  both  must  receive  attention  in 
every  effort  to  improve  the  value  of  the  tea  that  is  presently 
being  manufactured.  SentiuuMit  is  mainly  responsible  for 
the  inordinate  valuations  frequently  placed  on  "  tip|)y  " 
teas,  as  compared  with  iutriusically  better  quality  leaf 
destitute  of  tip.  and,  in  the  other  direction,  sentiment 
leads  to  the  nuirking  down  of  a  tea  with  open  twist  as 
compared  with  a  less  palatable  and  intrinsically  inferior 
leaf  nu\nufactured  under  conditions,  fortuitous  perhaps, 
which  resulted  in  its  being  tiu-ned  out  with  a  close,  tiru\ 
twist.  The  utilitarian  qualities  are  those  which  contriluito 
to  the  practical  usefulness  or  desirability  of  the  article  as 
a  food,  and  give  it  value  on  that  gromid.  Xo  mention 
has  been  made  under  this  category  of  the  caffeine,  for  the 
reason  that,  although  its  presence  in  tea  leaf  is  undoubtedly 
one  of  the  principal  causes  of  the  extended  use  of  tea  as  a 
beverage,  such  variations  in  its  quantity  as  occur  between 
one  tea  and  another  do  not  apjiear  to  exercise  any  appreci- 
able influence  on  market  value.  The  utilitarian  qualities 
most  sensibly  atfecting  value  are  Havour.  pungency,  fulness 
and  colour "  of  liq\uir.  While  practical  research  must 
concern  itself  chiefly  with  the  improvement  of  teas  in 
resiiect  of  these,  theclement  of  ap])earance  cannot  be  left 
out  of  account.  Ti])  uuist  be  conserved  where  it  exists  ;  red 
leaf  must  be  excluded  in  high -class  teas  by  careful  ]ilucking, 
and  in  the  case  of  common  teas,  if  free  iilucking  be  n-.-ces- 
sary  because  the  grade  is  low,  conditions  of  manufacture 
must  he  so  adjusted  as  to  obtain  the  best  appearance 
consistent  with  retention  of  sufficient  i)ungency  in  the 
liquor.  Withering  must  be  regulated  to  the  degree  neces- 
.sarv  to  give  the  leaf  a  mechanical  condition  such  that  it 
will"  retain  the  twist  durinc  drying.  Finally,  the  sifting 
and  grading  of  the  leaf  uuist  be  done  carefully  and  yet 
with  expedition,  since  if  it  siicnds  too  long  a  time  on  the 
sifter  it  is  apt  to  assume  a  dull  grey  appearance  that 
detracts  appreciably  from  its  value  in  the  market.  Teas 
low  in  tannin,  common  or  low  country  growths,  are 
spoeially  susceptible  to  this  form  of  deterioration,  which, 
however,  a  little  carelessness  in  hanilling  may  induce 
even  on  higher-class  leaf.  esi)ecially  the  whole-leaf  grades. 

Within  the  limitations  imposed  by  api)earauce  there  is 


still,  however,  a  wide  scope  for  the  application  of  chemical 
control  in  the  oiR^rations  of  the  factory  and  for  a  large 
amount  of  investigation  into  the  exact  nature  of  the  changes 
that  go  on  during  the  withering,  fermenting,  and  drying 
of  the  leaf,  the  unravelling  of  which  is  already  doing  some- 
thing, and  will  in  time  do  more,  to  make  the  course  of 
I  manufacture  regular  and  the  product  more  uniform  in 
quality  than  at  present.  The  reactions  are  complex,  and 
the  work  of  following  them  out  in  detail  difficult  and  tedious, 
but  the  beginning  that  has  been  uuide  gives  rise  to  the 
hope  that  more  may  be  done  than  at  present  to  adjust 
manufacturing  ojierations  in  each  factory  along  the  lines 
calculated  to  enable  the  highest  value  to  be  got  from  the 
leaf  yielded  by  the  particular  soil  on  the  estate. 

Beyond  that,  again,  lies  the  problem  of  producing 
artilicially  the  conditions  for  growing  the  most  Havoury 
leaf,  or  of  that  having  the  finest  liquoring  qu.alities.  .Spite 
of  the  very  satisfactory  results  manuring  has  given  in  the 
way  of  increased  yields,  it  has  not,  up  to  the  present,  been 
Successful  in  ap|)reciably  enhancing  the  quality  of  the  leaf 
grown  on  any  estate,  or  even  to  restore  quality  to  its 
original  stautlard  where  it  had  notably  deteriorate*!. 
That  further  study  will  indicate  how  tliis  may  be  done 
there  is  little  doubt :  to  what  extent  the  methods  thereby 
Suggested  may  be  given  eflfcct  to  on  a  commercial  scale 
will  1)6  an  economic  question  to  which  in  course  each  estate 
must  find  its  own  answer. 


THE  JIAXl'FACTUREAND  PROPEKTIKS  OF  SDMK 
STARCH  ESTERS. 

BY   JOHN    TKAyU.Vll;. 

The  object  of  this  paper  is  to  put  on  record  observations 
on  the  chemical  properties  of  a  comparatively  new  class 
of  starch  products  which  are  ihemically  distinct  from 
ordinary  soluble  starches.  These  observations  are  the 
result  of  10  years'  research  work,  a  (Kriod  which  syn- 
chronises with  a  considerable  development  in  the  methods 
of  starch  conversion. 

Before  dealing  with  the  starch  esters,  a  word  or  two 
about  starch  itself  will  Ix'  permitted.  The  physical 
structure  (»f  the  starch  izraitulc  has  been  the  subject  of 
much  discussion  among  botanists,  and  there  still  appears 
to  be  plenty  of  room  for  further  investigation. 

When  starch  is  boiled  under  ordinary  conditions,  it 
does  not  form  a  true  colloidal  solution.  The  graiudes 
become  hydrated  and  swell  considerably,  and  the  easily 
sohiblc  inner  amylosc  attracts  water  and  diffuses  out 
rapidly,  while,  at  the  same  time,  many  of  the  envelope* 
rupture  owing  to  the  osmotic  pressure  set  u]).  If  maize 
starch,  for  example,  is  boiled  on  a,watcr-bath  with  I,")  or  20 
times  its  weight  of  water  for  15  minutes  after  swelling  the 
resultant  pasti"  appears  to  be  perfectly  homogeueoiia, 
but  if  poured  into  cold  water  and  alloweil  to  stand  for 
a  few  hours,  a  whitish  mucilaginous  mass  settles  to  the 
bottom.  On  examining  on  a  microscope,  it  is  seen  to 
consist  of  the  somewhat  swollen  and  ruptured  envelope^, 
the  more  soluble  amylose  being  in  solution.  This 
result  can  1k'  obtainetl  by  treating  starch  with  weak 
alkaline  solutions  and  various  other  means,  but  the 
foregoing  method  is  perhaps  the  simplest.  The  per- 
centage of  ins(^luble  and  soluble  amylose  so  obtainetl 
varies  considerably,  not  only  with  the  ilitTerent  .starches, 
but  with  the  loiiditions  of  ti-eatnu-nt.  We  nnist  consider 
a  colloidal  stircli  solution  as  a  heterogeneous  system  of 
complex  nature,  highly  sensitive  to  hydrolytic  reagents 
probably  as  a  result  of  the  amphoteric  relations  of  the 
constituent  units. 

During  the  last  two  or  three  years  interestinit  con- 
tributions have  been  nuide  to  our  knowledge  of  the 
chemistry  of  the  hydrolysed  stanh  solution,  but  the  result 
of  this  modern  investigation  has  so  far  tended  to  emphasise 
the  complexity  of  the  starch  crauule.  and  supports  the 
view  that  .starch  is  a  coagulated  substance  solidilied  in 
the  plant  from  an  appai-ently  dissolved  state.  .Starch 
solutions  all  show  a  tendency  to  revert,  that  is.  to  n'-form 
insoluble  produits.  the  cause  of  which  may  Ik-  poly- 
merisation. This  n-veraion  occtirs  not  oidy  with  ordinnrj' 
starch  when  swollen,  but  with  most  of  the  soluble  stan'hes 
and    other    products    of    graduated    conversion.       Thi» 
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property  of  reverting  from  the  state  of  solution  causes 
the  starch  paste  to  "  set "'  to  an  insohible  jelly,  and  limits 
the  sphere  of  application.  If  it  were  possible  to  devise 
a  method  by  which  starch  could  be  converted  into  a  physi- 
«aUv  uniform  or  homogeneous  soluble  derivative,  giving  a 
permanent  sohition,  there  would  lie  considerable  scope 
for  its  usefulness.  It  was  with  this  end  in  view  that 
experiments  were  first  started  with  starch  conversions, 
and  although  such  permanent  solutions  have  been  kno^%ii 
for  a  long  time,  and  are  easily  obtained  by  swelling  starch 
in  presence  of  metallic  chlorides  of  hygi'oscopic  qualities. 
f)f  which  the  chlorides  of  zuic,  lime,  and  magnesia,  are 
trpical;  such  solutions  are  of  limited  application  by 
reason  of  the  presence  of  these  salts.  Ordinary  methods 
of  starch  conversion,  which  were  all  examined,  are  either 
-imple  hydrolysis,  generally  assisted  by  the  presence  of 
1  small  proportion  of  acid,  or  direct  oxidations,  or  com- 
binations of  these  two,  and  are  \"alueless  as  far  as  giving 
1  permanent  starch  solution.  The  permanent  solution 
represents  the  true  starch  colloid,  and  is  evidenced 
by  the  evaporation  of  such  solutions  to  a  continuous 
structureless  film,  ha\-ing  considerable  tensile  strength. 
The  continuous  films  and  lustrous  threads  j'ielded 
by  the  cellulose  esters  in  the  interesting  series  of  products 
which  have  within  recent  years  risen  to  considerable 
industrial  importance,  first  directed  attention  to  the 
possible  value  of  the  corresponding  starch  estei's.  Starch 
and  cellulose  are  closely  .alUed.  The  difference  in  their 
chemical  reactions  is  mainly  one  of  degree. 

Slarch-iiitrale. — This  product  has  been  Icnown  for  many 
years,  and  its  preparation  and  properties  have  been  dealt 
with  in  various  publications,  one  of  which,  ''  Xitrinnig 
von  Kohlenhydraten "  W.  Will  and  P.  Lenze,  Berl. 
Ber..  1898.  68),  may  be  mentioned.  The  product  when 
thoroughly  purified  is  quite  stable,  but  as  it  is  only  of 
value  as  an  explosive,  it  need  not  be  further  dealt  with. 

Slarch-iormale. — Formic  acid  was  first  introduced  on 
.1  commercial  scale  in  1902.  and  about  the  same  time  the 
first  experiments  were  made  to  ascertain  its  action  on 
starch.  Formic  acid  swells  starch  in  the  cold,  and  if 
perfectly  dry  starch  is  mixed  with  li  to  2  times  its  weight 
o£  99  per  cent,  formic  acid,  it  swells  to  a  paste  in  three 
minutes.  On  warming  on  the  water-bath  for  15  to  20 
minutes  a  clear,  summy  solution  is  obtained,  which  can 
lie  drawn  out  into  fine  threads.  On  following  the  process 
with  the  microscope,  the  granules  are  seen  to  be  only 
>lightly  swollen,  but  are  transformed  to  a  soft  jelly,  as 
they  spread  out  under  a  cover  glass.  The  clear  solution 
on  pouring  into  cold  water  is  precipitated  as  a  white 
tlocculent  mass.  It  is  plastic  at  first,  but  on  washing 
with  water  forms  a  granular  mass  which  is  easily  filtered 
and  aried.  The  product  is  a  white  powder,  but  lacks  the 
characteristic  starch  appearance  ;  the  yield  is  about  120 
[wr  cent,  of  the  starch  used. 

The  above  experiment  was  repeated,  and  the  clear 
zummy  solution  obtained  was  diluted  with  an  equal 
volume  of  90  per  cent,  formic  acid,  and  heated  for 
■")  minutes  before  being  po\ired  into  cold  water.  The 
i>rodiict  now  retains  its  plastic  character,  and  when 
kneaded  with  the  fingers  draws  out  into  very  fine  threads, 
'.vhich  have  the  appearance  and  lustre  of  artificial  silk. 
It  dries  to  a  clear  gum-like  product.  The  ester  is  not  %-ery 
>'table,  and  on  standing  in  contact  -ttith  air  or  water, 
slowly  decomposes  with  the  elimination  of  the  formic 
radicle,  and  a  corresponding  oxidation  of  the  starch 
residue.  It  does  not  give  a  blue  but  a  reddish-browTi 
coloration  with  iodine,  and  on  treatment  with  dilute 
alkalis  the  ester  is  at  once  decomposed  and  the  regenerated 
■starch  now  gives  the  usual  intense  blue  with  iodine. 

The  product  fron)  30  minutes'  treatment  at  90^  C. 
.■shows  a  fixation  of  24  per  cent,  formic  acid  on  the  dry 
product,  which  corresponds  to  a  mono-formate  on  a 
•'s  formula.  If  starch  is  heated  at  85°  C.  with  twice 
its  %yeight  of  formic  acid  for  30  hours  and  the  product 
precipitated  with  alcohol,  washed  and  dried,  it  shows 
I  fixation  of  o.")  per  cent,  formic  acid,  which  corresponds 
to  a  tri  formate  on  a  CV,  molecule.  This  product  does 
not  give  a  blue  colour  with  iodine  on  saponification,  which 
*hows  that  the  starch  nucleus  has  been  broken  down 
during  the  treatment,  and  that  the  formate  is  a  derivative 
•  f  the  .starch  resolution  ]uoducts — dextrine,  etc. 


Starch-acelnle. — Experiments  were  begun  in  1901,  and 
about  the  same  time  a  paper  on  the  acetylation  of  soluble 
starch,  bv  F.  Pregl,  was  published  in  the  Monatsh.  fur 
Chemie,  1901.  ■22  "(19),  10.J9— 1066.  Soluble  starch  pre- 
(lared  by  Zulkowsky's  method  was  treated  at  ordinary 
temperature  for  48  hours  with  10  times  its  weight  of 
acetic  anhydride  containing  1  per  cent,  sulphuric  acid. 
It  yielded  a  tri-acetate  on  a  C^  formula.  The  product 
is  insoluble  in  alcohol  and  water,  gives  no  coloration  with 
iodme,  and  does  not  reduce  Fehling's  solution.  The 
yield  was  132  per  cent,  of  the  starch,  and  saponification 
Mith  potassium  hydroxide  regenerated  "  soluble  starch." 
-Molecular  weight  determinations  were  not  concordant, 
but  show  that  the  acetyl  compound  must  be  of  dimensions 
S  or  9  times  the  C^  formula.  A  similar  product,  but 
soluble  in  alcohol,  is  obtained  by  treatment  at  higher 
temperatures  (70'  to  80"  C.)  with  acetic  anhydride  con- 
taining about  10  per  cent,  sulphuric  acid.  The  molecular 
weight  is  840,  indicating  a  three-fold  formula,  and  it 
yields  on  saponification  a  product,  (C|;H,(,0.:ilX,  which 
does  not  give  a  blue  but  a  red  coloration  with  iodine 
and  is  a  dextrine.  With  ordinary  starch  and  acetic 
anhydride  containing  1  per  cent,  sulphuric  acid,  acetyla- 
tion takes  place  very  slowly  at  ordinary  temperatures, 
but  if  heated  to  90^  C.  on  a  water- bath,  the  starch  swells 
in  a  few  minutes,  and  goes  partly  into  solution  after 
30  minutes.  If  an  equal  -volume  of  glacial  acetic  acid  is 
added,  a  homogeneous  solution  results  in  a  few  niinutes. 
This  when  poured  into  a  large  volume  of  cold  water 
gives  a  voluminous  granular  precipitate  which  can  be 
washed  by  deeantation.  The  yield  is  only  60  per  cent., 
showing  that  considerable  hydrolysis  has  taken  place. 
The  analytical  numbers  for  this  product  show  a  large 
fixation  of  acetic  acid,  viz.  : — 72-5  per  cent.,  which  corres- 
)ionds  to  a  tetra-acetate  on  a  Co  formula.  Reference 
must  also  be  made  to  the  action  of  acetic  anhydride 
.saturated  with  hvdroclJoric  acid  gas  (see  Z.  H.  Skraup 
and  F.  ilentor,  jlonatsh,  fiir  Chemie,  1905.  2G,  1415). 
-Uso  the  "  dichloracetic  esters "  (see  Klidiaschwili, 
.1.  Russ.  Phy.  Chem.  Ges.,  through  Brewers'  Journal. 
1905,  41,  688).  In  each  case,  however,  the  reaction 
simultaneously  takes  the  course  of  resolution  or  decom- 
position, as  in  the  case  of  acetic  anhydride  and  sulphuric 
acid.  The  resulting  esters  beuig  derivatives  of  products 
of  decomposition  of  the  original  carbohydrate. 

Acetic  anhydride  alone  has  no  action  on  starch  even 
after  two  days.  At  boiling  temperature,  viz.,  140"  C, 
very  little  acetylation  takes  place.  After  8  hours'  treat- 
ment, only  2-5  per  cent,  acetic  acid  is  fixed.  This  is 
noteworthy  in  view  of  the  fact  that  starch  when  treated 
with  glacial  acetic  acid  at  120°  C.  shows  acetylation  to 
a  much  greater  extent,  e.y.,  8  hours'  treatment  gives  a 
product  containing  16  per  cent,  acetic  acid  which  equals 
a  mono-acetate  on  a  C|._.  formula. 

Prolonged  treatment  of  starch  with  5  times  its  weight 
of  acetic  anhydride  at  90°  C.  gave  the  following  figures  : — 


Per  cent,  in  dry  product. 

1.5  hours   12-1 

24  26-2 

40        .,  .  38-5 

74       , 46-8 

The    products    are    all    insoluble   in   water   and    are   easily 

saponiaed    by    alkalis    with    reBcncration    ol    the    starch.     Even 
after  74  hours  the  starch  granules  are  little  altered. 

It  is  evident  that  if  the  starch  esters  are  to  be  of  any 
value  commerciallv,  they  must  be  ]>roduced  cheaply, 
and  therefore  the  "costly  "acetic  anhydride  would  require 
to  give  wav  to  something  more  economical. 

The  action  of  srlacial  acetic  acid  on  dry  starch  was  next 
investigated.  When  starch  is  treated  with  twice  its 
weight'of  slaciiil  acetic  acid  and  kept  at  fiO'  C.  for  two 
davs,  the  prodiict  is  insoluble  in  cold  water  and  can  be 
washed  and  dried  like  ordinary  starch.  \^'heu  boiled  at 
1--10  it  gives  a  paste  of  the  usual  consistency,  but  which 
shows  no  tendency  to  revert  on  standing,  i.e.,  the  solution 
remains  clear  for   months. 
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The  author  (in  conjunction  with  Messrs.  Cross  and 
15ovan)  has  given  some  iii!;\ires  regarding  the  acetylation 
of  starch  bv  treatuient  with  glacial  acetic  acid.  (^See 
"  Die  -N'iederen  .Acetvlderivate  von  Starke  uad  Celhdose  ;  " 
Chomikcr  Zcitimg.  I'M):,.  29,  .No.  39). 

The  following  more  recent  olj.servations  may  be  put 
on  record  : — Dry  staich  was  treated  with  glacial  acetic 
acid  at  90"  C.  for  the  undernoted  times,  a  large  excess 
of  acid  bein"  used  in  everv  case. 


Time  of  treatment. 

.4cetic  acid  by 
saponiAcation. 

Per  cent,  in  dry  product. 
7*'* 

24                    

10-2 

40       

15-0 

50                            

2i-8 

60        

74                                   

•28-0 
33-4 

At  15  hours  the  product  jost  ceases  to  give  a  blue  colour 
with  iodine. 

The  products  are  all  soluble  in  water,  but  insoluble  in 
alcohol.  This  solubility  in  cold  water  distinguishes  them 
from  the  acetic  anhydride  derivatives,  and  is  due  to  the 
hydrolysing  action  of  the  small  percentage  of  water 
contained  in  the  dry  starch  and  glacial  acetic  acid.  The 
proportion  of  acid  fixed,  increases  regularly  with  the  time 
of  treatment,  and  shows  uo  breaks  or  steps  in  the  reaction, 
as  would  correspond  with  the  molecular  proportions 
involved  in  the  idea  of  a  mono,  di,  or  tri-acetate  or  the 
more  elaborate  series  of  derivatives  which  can  be  theoreti- 
cally  represented  on  the  basis  of  Cja  or  Co.i  reacting 
units. 

By  varying  the  proportion  of  acid  and  the  duration  of 
heating,  an,  indefinite  number  of  intermediate  protluets 
may  be  obtained.  Even  at  100"  C,  with  fractional  pro- 
portions of  acetic  acid  (10  to  .50  per  cent,  of  the  weight 
of  the  starch)  some  acetylation  takes  place,  the  well- 
washed  protluct  showing  on  saponification  the  fixation  of 
2  per  cent,  to  (i  per  cent,  acetic  acid.  The  products 
retain  the  es.sential  characteristics  of  the  original  starch, 
but  differ  in  yielding  homogeneous  permanent  solutions. 

The  higher  homologues  of  the  acetic  acid  series,  viz., 
propionic  and  butyric  acids,  have  little  action  on  starcli, 
and  as  these  acids  are  in  no  sense  commercial  products, 
the  investigation  was  limited  to  a  few  preliminaiy  experi- 
ment-s,  as  was  the  case  with  lactic  acid. 

Technical  application. — Formic  acid,  owing  to  its 
vigorous  action,  evidently  would  be  of  considerable 
value,  but  its  projierty  of  swelling  the  starch  granule 
raised  some  difficulties.  The  acid  cannot  be  sprayed 
directly  on  to  the  starch,  and  although  its  action  in  aipieous 
solution  was  gone  into  very  thoroughly,  .satisfactory 
conversions  could  not  be  obtained.  .Solutions  of  formic 
acid  of  over  40  pev  cent,  strength  swells  starch  in  the  cold, 
and  even  10  per  cent,  solutions  swell  starch  at  JO'  C.  in  a 
few  hours.  Less  quantities  than  this  in  aqueous  solution 
give  products  which  differ  little  from  ordinary  thin 
starch,  i.e.,  hydrolysis  take.s  place  instead  of  esterification. 
It  was  found,  however,  that  a  mixture  of  ordinary  methy- 
lated spirits  and  !K)  i>er  cent,  formic  acid  did  not  swell 
starch  at  ordinary  tem|)eratures.  The  lowest  ]iroportion 
of  alcohol  that  wivs  effective  wa-s  one  part  spirits  to  two 
parts  formic  acid.  Experiments  were  made  on  a  small 
working  scale  by  mixing  starch  with  10  to  25  per  cent, 
formic  acid  diluted  in  alcohol  with  fairly  succe.s.-iful  results. 
The  time  of  conversion  has  to  be  carefully  limiteti  to 
prevent  the  production  of  a  water  soluble  |iroduct.  A 
very  thin  boiling  ]>i'oduct  is  thus  obtained,  but  on  Wiuihing 
with  cold  water  it  w.vs  found  imfTOssible  to  obtain  a  neutral 
product. 

The  unstable  starch-formate  decomposed  on  drying  at 
temperatures  a-s  low  as  40°  C,  and  although  the  wet 
product  was  carefully  neutralised,  then  filter-pressed  and 
dried  slowly,  the  dry  i>rodu<-t  wa-s  distinctly  acid,  showing 
frequently  as  much  as  Oo  [ler  cent,  free  formic  acid.  If 
the   product   was   boiled   with   water  as   usual,   the   acid 


solution  neutralised,  and  the  boiling  continued  forTlO 
to  1.5  minutes,  a  further  jiroduction  of  acid  eusueii,  owing 
to  the  decomposition  of  the  starch-formate  by  HOH 
hydrolysis.  The.se  pi-o|)erties  naturally  limited  tho>use- 
fulness  of  this  conversion,  as  a  nevitral  product  is  essential 
for  the  majority  of  industrial  pur|)oses. 

Acetic  acid  in  aqueous  solution  has  little  action  on  starch, 
and  no  useful  results  were  obtained.  Glacial  acetic  acid 
ha.s  been  found  to  be  most  suitable,  and  gives  on  the  whole 
the  best  results  from  a  technical  ))oint  of  view.  It  is 
necessary  to  use  as  nearly  anhydrous  materials  lus  ]X)ssible, 
and  therefore  the  starch  re<|uires  to  be  dried,  so  that  it 
contains  not  more  than  .3  or  4  jx'r  I'ent.  moistine.  For 
commercial  purposes,  the  reaction  must  be  limited  to  a 
product  insoluble  in  cold  water,  so  that  the  excess  of  acid 
can  be  removed  by  washing  by  decantation.  With  excess 
of  acid  at  90"  C.  the  limit  is  about  8  houi-s'  treatment,  and 
lit  120"  C.  2  to  3  hours.  The  water  insoluble  product  in 
each  case  showing  a  fixation  of  4  to  5  ])er  cent,  acetic  acid. 
The  product,  when  swelletl  with  5  or  li  times  its  weight 
of  water,  gives  a  c'lear  viscous  solution  which  is  jjer- 
manent,  and  on  pouring  out  on  a  glass  plate  dries  to  a  clear 
continuous  film. 

Manu/acliire. — Owing  to  these  laboratory  experiments 
being  satisfactory,  a  small  plant  was  erected  to  test 
the  reaction  on  a  manufacturing  scale.  Results  of  many 
experiments  .showed  that  to  obtain  the  maximum  conver- 
sion, the  starch  nnist  be  as  dry  as  jiossible.  and  an  equal 
weight  of  acid  used.  This  gives  a  fiuid  mixture  which 
can  be  boiled  slowly.  Treatment  is  continued  for  2  or 
3  hours,  and  the  product  wjushed  out  carefully  with  cold 
water.  With  limited  quantities  of  acid  a  series  of  products 
quite  suitaljlc  for  most  industrial  )>urposes  were  obtaine<l. 
The  only  condition  seriously  affected  by  decreasing  the 
quantity  of  acid  is  the  keeping  pro|)erty  of  the  solution, 
but  this  can  be  favourably  modified  by  increasing 
the  time  of  reaction. 

Technical  direlopinenl. — The  process  was  ])atented  in 
1902  in  Britain  and  several  other  countries,  and  in  (iermany 
a  patent  was  granted  after  considerable  opjjosition  on  the 
part  of  some  local  makers  of  '"  soluble  starch." 

The  word  '"  Feculose  "  (from  '"  fecula."  I^vtin  for  starch) 
was  registered,  and  by  this  term  the  various  commercial 
starch  estera  are  now  designated.  A  large  i)lant  was 
erected  in  which  the  experience  gained  in  the  earlier 
stages  was  embodied,  and  although  the  industrial  process 
has  necessitated  considerable  study,  and  devising  of  special 
converters  for  carrying  nut  the  treatment  of  dry  starch 
with  glacial  acetic  acid,  at  tem(x>ratures  of  at  least  120'  •'., 
still  the  engineering  difficulties  were  overcome,  and  the 
plant  does  not  call  for  any  s|>ccial  descri]ition. 

The  development  of  tiie  process  was  mainly  on  the  lines 
of  limiting  the  (|uantity  of  acid,  and  perfecting  the 
recovery,  but  it  wius  found  that  10  per  cent,  glacial  acetic 
acid  on  the  dry  starch  was  the  minimum  quantity  which 
would  give  useful  products.  The  acetylation  can  be  much 
accelerated  by  using  small  quantities  of  mineral  acids  along 
with  the  glacial  acetic  acid,  but  under  these  conditions 
the  conversion  re<iuires  to  be  very  carefully  conlrollHl. 
as  water  soluble  products  are  very  apt  to  result.  .Mixtures 
of  glacial  acetic  acid  and  formic  acid  can  also  be  used  in 
varying  pro|K)rtions  to  give  special  results. 

The  acetylated  starch  as  it  comes  from  the  converter 
contains  from  4  to  .5  per  cent,  uncombined  acetic  acid, 
which  in  mo'^t  cases  has  to  be  removed  before  the  product 
is  in  a  marketable  form.  The  cheajiest  method  of  doini: 
this  might  be  to  neutralise  directly  with  a  suitable  alkali. 
but  this  would  mean  the  formation  of  a  considerable 
quantity  of  salts,  the  }>resence  of  which  would  be  objec- 
tionable for  many  purjKises.  The  best  nietho<l  is  to  wash 
by  decantation  with  cold  water.  It  is  therefore  vcr\' 
necessary  that  the  reaction  should  be  limited  to  a  product 
which  is  insoluble  in  cold  water.  If  the  reversion  i" 
carrie<i  too  far.  not  only  does  the  loss  become  \"cry  serious. 
but  the  acetylat<il  starch  granules  seem  to  hydrate  in 
cold  water,  ami  can  only  be  dried  to  a  gummy  mass. 
Under  pi-oper  conditions,  the  acetylated  starch  can  be 
washed  antl  <lric<l  like  ordinary  starch. 

It  has  been  foimd  that  the  various  commercial  starches. 
e.g..  potato,  maize,  rice,  tajiioca.  sago,  and  wheat,  give  in 
some  degree  a  product  with  distinct  physical  properties. 
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The  larger  gramiletl  starches  are  preferred  owing  to  the 
ease  witli  which  they  are  washed  free  of  acid,  but  all  are 
used  more  or  les.s. 

It  is  e\ideiit  that  by  varying  the  starch  base  operated 
on,  the  reacting  acids,  the  time  and  temperature  of  treat- 
ment, a  range  of  products  of  endless  variety  can  be 
obtained.  No  other  reaction  presents  such  a  field  of 
possibilities,  and  this  is  a  strong  point  in  favour  of  this 
type  of  reaction.  It  is  possible  to  produce  varieties  of 
acetylated  starch  giving  solutions  of  varjang  consistencies 
from  a  thick  jelly  at  1 — 10  to  a  thin  solution  at  5 — 10. 
Also  types  giving  soft  lustrous  films  on  glass,  and  others 
stiff  dull  films. 

Properties. — Feculose  differs  little  in  appearance  from 
ordinary  starch,  and  on  boiling  with  water  it  gives  a  clear 
homogeneous  solution  which  does  not  ""  set  "  or  revert 
on  standing  a  few  liours.  The  films  obtained  by  allowing 
a  little  of  the  solution  to  dry  on  a  clean  glass  plate  are 
clear  and  flexible,  and  equal  to  those  obtained  from  the 
finest  gelatin.  The  solution  does  not  reduce  Fehling's 
solution,  and  gives  the  usual  blue  with  iodine.  It  is  pre- 
cipitated out  by  alcohol  or  strong  solutions  of  certain  salts 
similar  to  ordinary  soluble  starch,  and  also  readily  reacts 
with  diastase  under  the  usual  conditions. 

The  acetylated  starch  (or  Feculose)  reacts  with  most 
chemical  reagents  much  more  easily  than  ordinary  starch, 
and  therefore  lends  itself  to  further  modification.  The 
washed  feculose  is  neutral  or  slightly  acid,  and  saponifica- 
tion with  sodium  hydroxide  shows  that  only  from  1 — 4  per 
cent,  acetic  acid  is  fixed  on  a  Cj  molecule.  The  effect  of  this 
on  the  properties  of  the  solution  is  out  of  all  proportion 
to  the  fraction  of  the  starch  aggregate  which  evidently 
takes  part  in  the  reaction.  It  can  only  be  assumed  that 
the  small  proportion  of  reacting  molecules  is  capable,  on 
hydration,  of  radically  influencing  the  whole  complex,  or. 
that  some  constitutional  changes  in  the  starch  take  place 
simultaneously  with  a  fixation  of  acetyl  groups. 

Uses. — The  uses  of  feculose  can  only  be  dealt  with 
briefly,  but  it  is  evident  that  it  is  an  ideal  substitute  for 
gelatin  and  vegetable  gums,  and  has  been  applied  success- 
fully in  many  directions.  It  has  obvious  applications  as 
a  sjiecial  textile  finish,  in  which  its  properties  as  a  true 
colloid  enable  it  to  confer  lustre,  and  also  to  penetrate 
and  give  substance  and  "  handle "  to  textiles  in  the 
form  of  yarn  or  cloth.  The  clear  filming  property  is 
particularly  apjjarent  on  bright  colours,  such  as  reds  and 
yellows,  where  it  seems  to  increase  the  intensity  of  the 
colours.  On  light  cottons,  where  no  softeners  are  used, 
feculose  at  1  lb.  per  gallon  gives  ecpial  results  to  dextrin 
at  3  or  4  lb.  per  gallon.  It  is  also  used  along  with  ordinary 
starch  to  give  flexibility  and  clearness  to  the  finish,  leaving 
the  proportion  of  starch  to  be  varied  according  to  the 
stiffness  required.  It  gives  excellent  results  for  linen 
dressing,  and  in  lace  dressing  it  gives  the  desired  springy 
finish,  while  it  is  the  only  starch  product  which  will  not 
dull  the  lustre  of  mercerised  cotton. 

Dyeing  and  French  cleaning  is  another  branch  where  its 
special  qualities  are  appreciated.  [See  Farrell,  J.  8oc. 
Dyers  and  Col..  Dec.  1908.) 

In  silk  finisliing  little  sizing  materials  are  used,  but  the 
brilliant  films  given  by  feculose  make  it  suitable  for  this 
cla-ss  of  work. 

Confectionery. — Feculose  is  also  employed  in  making 
ju-jubes  and  other  sweets,  and  the  fact  that  it  can  be 
cooked  up  with  sugar  and  glucose  to  any  "  steam  "' 
temperature,  opens  a  wide  field  of  possibilities  for  its  appli- 
cation, especially  when  the  limitations  of  gum  and  gelatin 
:n  tliis  direction  are  known  and  recognised. 

Paper  manufacture. — The  use  of  Feculose  in  this  par- 
I  tieular  industry  has  received  a  great  deal  of  study,  but 
I  would  require  to  be  dealt  with  in  a  special  paper.  It  is 
perhaps  sufficient  to  .say  that,  in  paper- coating, 
feculose  gives  excellent  results  as  a  size  in  place  of 
■  chromo ''  glue  or  casein.  The  .surface  produced  has 
excellent  printing  qualities  owing  to  its  unique  ink  affinity. 
In  fact,  technically.  Feculose  might  be  described  as  a 
non-nitrogenous  gelatin.  .\  jiermanpnt  solution  of 
Feculose  can  be  obtained  by  means  of  variations  of  the 
"riginal  processes,  and  modifications  introduced  by  sub- 
sidiary treatments,  thus  enabling  it  to  fulfil  a  very  large 
range  of  technical  requirements. 


It  is  perhaps  interesting  to  note  that  these  products, 
representing  as  they  do  the  latest  developments  in  starch 
conversions,  have  been  worked  out  and  brought  to  a  manu- 
facturing stage  by  one  of  the  oldest  starch  firms  in  the 
country. 

In  conclusion  I  have  to  thank  the  proprietors  of 
'"  Feculose,"  Messrs.  William  Wotherspoon,  Ltd.,  Glcnfield 
Starch  Works.  Paisley,  for  permission  to  publish  the  fore- 
going particulars,  and  Mr.  (_'.  F.  Cross,  London,  for  assist- 
ance and  advice  in  preparing  this  paper. 


Yorkshire  Section. 


Meeting  held  at  Queen's  Hotel.  Leeds,  on  Monday,  February 
■22nd,  1909. 


PROF.    W.    M.    GARDNER   IN   THE   CH.UR. 

A  METHOD  FOR  THE  ESTIMATION  OF  NITROGEN 
IN  ORGANIC  SUBSTAXCES  ;  AND  IN  PARTICU- 
LAR, FOR  THE  DETERMINATION  OF  HIDE- 
SUBSTANCE  IN  LEATHERS  AND  OF  DISSOLVED 
HIDE-SUBSTAXCE  IN  THE  SOAK  LIQUORS  AND 
LIME  LIQUORS  OF  THE  LEATHER  FACTORY. 

BY    HUGH    GARNER    BENNETT,    M.SC. 

The  Kjeldahl  process  of  nitrogen  estimation  is  open 
to  several  sources  of  error,  and  numerous  forms  of  apparatus 
have  been  devised  to  carry  it  out  with  the  maximum 
convenience,  accuracy,  and  speed.  The  great  advantage 
of^he  process  now  suggested  is  that  no  such  apparatus 
is  at  all  necessary,  the  whole  ojjeration  being  conducted 
in   one   flask. 

It  is  some  years  since  the  reaction  between  ammonia 
and  formaldehyde  to  form  hexamethylenetetramine 
was  first  employed  as  a  means  of  estimating  the  latter, 
but  it  is  only  recently  that  the  same  reaction  has  been 
utilised  for  the  estimation  of  ammonia.  It  has  been 
shown,  however,  that  if  a  formaldehyde  solution  be  added 
to  an  ammonium  salt,  the  formation  of  hexamethylene- 
tetramine takes  place  as  usual,  and  the  acid  combined 
with  the  ammonia  remains  as  free  acid,  and  can  be 
titrated  (Ronchese,  J.  Pharm.  Cliim.,  1007  (VL),  25,  Oil— 
(JI7).  It  is  now  suggested,  therefore,  that  this  process 
of  ammonia  estimation  should  be  combined  with  the 
Kjeldahl  method  of  digesting  with  sulphuric  acid,  for 
the  estimation  of  nitrogen  in  organic  substances. 

The  substance  under  examination  is  digested  as  usual 
with  sulphuric  acid  until  the  liquor  is  clear,  and  the  excess 
of  acid  carefully  neutralised  by  adding  a  solution  of  caustic 
soda  until  a  pink  colour  is  obtained  with  jihenolphthalein. 
A  neutral  solution  of  formaldehyde  is  then  added,  liberating 
the  sulphuric  acid  present  as  ammonium  sulphate, 
according   the   equation  : — 

2(NH4)2S04-f-6H.CHO  = 
2HoS04-l-N(CH2.N:CH„)3-l-OH.,0. 

Hexamethylenetetramine  is  quite  neutral  to  ])hcnol- 
phthalein  and  the  liberated  sulphuric  acid  is  then  titrated 
with  A'/IO  sodium  hydroxide  solution  until  the  pink 
colour  returns.  From  the  amount  of  -V/IO  alkali  used, 
the  amount  of  ammonia  originally  present  as  ammonium 
sulphate,  and  hence  also  the  amount  of  nitrogen  present 
in  the  substance  under  examination  can  easily  be  deter- 
mined. 

This  mode  of  procedure  has  been  found  very  convenient 
for  the  estimation  of  hide-substance  in  leathers,  one  of 
the  most  important  determinations  in  leather  analysis 
From  0-4  to  D'o  grm.  of  leather  is  accurately  weighed 
out  into  a  Jena  flask  of  aljout  oOO  c.c.  capacity  and  digested 
over  a  small  flame  with  15  c.c.  of  concentrated  sulphuric 
acid  until  clear.  The  li(iuor  in  the  flask  is  then  carefully 
neutralised  to  phenol phthalein  ;  a  .50  per  cent,  solution 
of  soda  is  used  until  the  solution  is  nearly  neutral,  and 
the  neutralisation  then  completed  with  .A/IO  sodium 
hydroxide.  The  formaldehyde  solution  (25  c.c.  of  about 
40  per  cent,  strength)  is  now  added  to  the  flask,  and  after 
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mixing  well  tlip  liquor  is  titrated  with  -Y/10  paustie 
soda  until  a  permanent  pink  is  obtained.  Each  c.c. 
of  .V/IO  alkali  required  corresponds  to  O'OOIT  prui.  of 
ammonia  or  0'00I4  grm.  of  nitrogen,  or  0007S0  grni. 
of  hide-sulistance,  as  liide-substance  contains  IT'S  per 
cent,  of  nitrogen.  Commercial  solutions  of  formaldehyde 
are  usually  slightly  acid,  and  of  course  must  lie  made 
neutral  before  adding  to  the  tlask.  This  may  be  done 
by  neutralising  to  phenolphthalein  with  standard  caustic 
soda,  or  by  shaking  the  solution  up  with  barium  carbonate 
and  allowing  it  to  stand  overnight.  The  following  results 
were  obtained  with  leathers  treated  with  this  process 
and  with  the  ordinary  Kjeldahl  process  : — 


Xo.  ot 

leather  sample 

employed. 


Percentage  of  nitrogen  found. 


Formaldehyde 
method. 


Kjeldahl 
method. 


1. 

2. 

3. 

4. 

S. 

6. 

7. 

8. 

9. 
10. 
11. 


12-20 
12-50 
12-20 
14-70 
14-90 
12-08 
12-21 
11-64 
13-25 
11-67 
12-40 


12-20 
12-4S 
12-20 
14-68 
14-90 
12-12 
12-19 
11-61 
13-24 
11-65 
12-40 


In  applying  the  process  for  the  estimation  of  dissolved 
hide-substance  in  soak  liquors  and  lime  liquors,  100  c.c. 
of  the  filtered  liquor  is  pipetted  into  the  Jena  flask,  made 
distinctly  acid  with  sulphuric  acid,  evajmrated  to  small 
bulk,  and  then  digested  with  concentrated  sulphuric  afld 
and  titrated  as  before.  The  following  results  have  been 
obtained  with  a  scries  of  tannery  lime  liquors: — 


Liquor. 


Mgrms.  of  nitrogen  per  100  c.c.  liquor. 


Formaldehyde 
method. 


Kjeldahl 
method. 


1 

2 

15-68 
42-00 
45-36 
19-88 
50-96 
12-60 
42-00 

15-68 

3 

4 

5 

6.. 

7 

45-29 
19-80 
50-96 
12-51 
41-85 

The  amount  of  hide-substance  which  has  gone  into 
solution  is  u.sually  calculated  on  the  assumption  that 
17'8  grms.  of  nitrogen  correspond  to  100  parts  of  dissolved 
hide-substance. 

It  is  of  course  conceivable  that  in  certain  cases  some 
complication  may  arise  which  will  prevent  the  successful 
use  of  this  method.  One  such  case  has  come  under 
the  author's  notice.  In  determining  the  niuogenous 
matter  in  silk  by  both  Kjeldahl  and  formaldehyde 
methods,  the  following  results  were  obtained : — 


Percentage  ot  nitrogen. 

Sample. 

Formaldehyde 
method. 

Kjeldahl 
method. 

Black  ailk 

(1) 
(2) 
(I) 
(2) 

7-4 
7-4 

7-1 

7-1 

(1)           8-7 

White  silk 

(2)           8-8 

(1)  8-3 

(2)  8-2 

The  analyses  (1)  and  (2)  were  duplicate  determinations, 
and  always  showed  concordance,  out  the  t-wo  methods 
yield  different  results.  For  some  reason  a  constant 
error  is  introduced,  but  the  cause  is  not  very  obvious. 
A  ]>ossililc  explanation  is  that  amine  sulphates  are  formed 
instead  of  ammonium  sulphate,  and  that  the  amine  Is 
distilled  olT  with  ammonia  in  the  ordinarj-  process  and 
neutralises  some  of  the  standard  acid,  but  that  it  is  not 


acted  upon  or  estimated  in  the  formaldehyde  process. 
Longer  digestion  with  sulphuric  acid  might  overcome 
this    difliculty. 

The  author's  thanks  are  due  to  Mr.  .■\mold  Seymour 
Jones  for  his  assistance  in  carrjing  out  the  experimental 
work    recorded   above. 

Discirssioy. 

Prof.  Pboctbb  said  the  method  would  probably  be 
very  useful  to  technical  analysts  because  many  experiments 
could  be  made  in  a  short  time  with  it.  and  the  results 
appeared  to  be  as  accurate  as  by  the  direct  method. 

Prof.  \V.  JI.  G.tROXEB  asked  If  the  method  could  be  used 
with  wool,  artificial  fertilisers,  and  other  technical  products. 

Mr.  H.  G.  Besnett,  in  reply,  said  that  the  method  had 
only  been  tried  with  lime  liquors,  leather,  aud  silk.  The 
great  advantage  of  the  method  was  not  so  much  the  saving 
of  time  as  the  fact  that  no  special  ap[>aratus  was  required 
for  carrying  it  out. 

THE     COMMERCIAL     CONTROL     OF     TANNERY 
LIME   LIQUORS. 

BY   HUGH  GABXEB   BEXXETT,    M.SC. 

The  lime  liquors  used  for  the  depilatlon  of  hides  and 
skins  in  leather  manufacture  are  always  used  for  several 
packs  of  goods,  and  although  a  new  lime  liquor  is  an 
almost  completely  sterile  medium,  the  solvent  clfect  it 
exerts  on  the  various  proteid  matters  which  enter  it 
causes  a  gradual  increase  In  the  amount  of  organic  matter 
which  Is  In  solution.  In  this  way  It  is  made  possible  for 
certain  bacteria  to  thrive,  and  those  also  assist  In  dissolving 
further  quantities  of  both  keratlnous  and  gelatinous  matter. 
When  s\ich  ll<iuors  therefore  are  repeatedly  used,  there  is 
not  only  a  rapid  accumulation  of  liydrolytic  and  putre- 
factive decomposition  products  of  the  proteids,  but  also 
an  almost  proportionate  multiplication  of  the  fermentive 
organisms  ;  and  it  is  evident  that  if  this  repeated  use  be 
continued  indefinitely,  the  hquor  will  continue  to  unhair, 
but  by  virtue  of  its  bacterial  rather  than  its  chemical 
activity. 

In  the  manufacture  of  many  leathers  it  is  important 
that  this  bacterial  action  should  not  be  taken  too  far,  and 
it  is  in  all  cases  desirable  to  know  how  far  it  Is  necessary, 
and  to  ascertain  whether  any  given  lime  liquor  is  likely  to 
produce  the  desired  effect.  Many  processes  have  therefori' 
been  suggested  for  determining  the  age  and  degree  of 
"  mellowness  "  of  an  old  lime  li(|Uor.  The  most  obWous 
way  is  to  determine  the  amount  of  dissolved  hide  sub. 
stance  In  the  liquor  by  the  estimation  of  nitrogen  by 
Kjeldahl's  method,  but  this  is  far  too  tedious  for  the 
control  of  the  ordinary  lime  yard,  and  is  resorted  to  only 
in  special  cases.  The  estimation  of  the  free  ammonia 
has  also  been  taken  to  Indicate  the  age  and  character  of 
such  lime  liquors,  partly  under  the  Impression  that  this 
ammonia  had  a  powerful  luihalring  action,  and  ]«rtly 
with  the  idea  that  Its  qnantity  was  at  any  rate  roughly 
proportional  to  the  total  dissolved  hide  substance  and  also 
to  the  bacterial  activity.  The  accurate  estimation  of 
ammonia  in  a  lime  liquor,  however,  is  a  matter  of  some 
difficulty,  and  usually  Involves  a  somewhat  complicated 
apparatus.  It  has  recently  been  stated,  moreover,  that 
ammonia  In  old  limes  does  not  give  the  depilatory  and 
solvent  effect  so  long  attributed  to  It,  and  that  the  effect 
of  old  limes  is  due  almost  entirely  to  bacterial  action. 
The  estimation  of  peptone  acids  formed  by  the  action  of 
formaldehyde  after  the  removal  of  the  lime  with  zinc 
sulphate,  has  recently  l>een  proposed  as  a  measure  of  the 
dissolved  hide  substance,  but  Its  author,  as  well  as  the 
present  writer,  found  that  the  results  it  yields  are  by  no 
means  strictly  iiroiiortlonate  to  the  nitrogen  deterinmed 
by    Kjeldahl's   method. 

The  method  now  suggested  has  been  employed  by  the 
author  for  some  years,  but  because  of  its  somewhat 
empirical  nature  and  scientific  imperfections,  he  has  not 
thought  It  desirable  to  publish  it.  The  present  ])aj)cr 
is  due  to  the  fait  that  It  was  found  to  l>e  more  accurate 
than  was  c.\iH'ote<l.  and  also  l)ecause  it  was  found  to  be 
exceedingly  useful  and  convenient  for  control  work.  The 
decompositicm  of  the  proteid  matters  of  the  skin  result* 
in  formation  of  peptones,  the  calcium  salts  of  amido  acids 
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and  other  weak  aoids,  amines  and  a  certain  quantity  of 
ammonia,  all  of  which  are  of  a  weakly  basic  nature. 
The  method  of  determining  these  is  simply  to  titrate  25  c.o. 
of  the  filtered  lime  liquor  with  JV'/IO  hydrochloric  acid  in 
tlie  presence  of  phenolphthalein  and  methyl  orange,  the 
former  being  sensitive  only  to  the  strong  bases  {e.g..  hme), 
whilst  the  latter  is  also  sensitive  to  the  weak  bases  men- 
tioned above.  Tlie  "2.5  c.c.  liquor  are  placed  in  a  white 
porcelain  basin  and  diluted  somewhat  with  distilled  water. 
Phenolphthalein  (3  drops  of  a  1  per  cent,  solution)  is 
added,  and  the  J\'/IO  acid  slowly  run  in  with  constant 
stirring  until  the  pink  colour  just  disappears  ;  the  volume 
of  acid  used  Ijeing  then  noted.  Methj'l  orange  (2  drops  of  a 
0"I  per  cent,  solution)  is  now  added  to  the  basin,  and  the 
addition  of  standard  acid  continued  until  the  indicator 
tirst  distinctly  changes  towards  red  ;  the  volume  of  acid 
used  is  again  noted.  The  difference  between  the  two 
readings  represents  the  weak  bases  formed  by  the  decom- 
position of  the  liide,  and  is  proportional  to  the  "  dissolved 
hide  substance "  and  to  the  bacterial  activity  and 
"  mellowness  "  of  the  lime  liquor.  It  is  of  course  known 
that  the  end-point  in  titrating  ammonia  in  the  presence 
of  phenol  phthalein  is  not  very  accurate,  but  the  quantity 
of  ammonia  in  ordinary  lime  liquors  is  usually  small,  and 
forms  a  very  meagre  proportion  of  the  nitrogenous  decom- 
position products,  and  hence  the  error  caused  by  its 
presence  is  not  sufficient  to  impair  seriously  the  accuracy 
of  the  method.  The  end-point  with  methyl  orange,  on  the 
other  hand,  is  not  perfectly  sharp,  but  can  usually  be 
confirmed  very  closely  by  a  duplicate  titration.  The 
following  results  were  obtained  with  a  series  of  lime 
liquors,  using  the  above  method,  and  also  estimating 
nitrogen  by  Kjeldahl's  method  and  by  the  formaldehyde 
method  recently  suggested  by  the  autlior. 


(2)  Ammonia 

(1)  Titration 

obtained  bv 

(3)  Formalde- 

dilference for 

Kjeldahl 

hyde  method, 

Ratio  of 

25  cc.  lime 

method  ; 

no.  of  c.c. 

column  (3)  to 

liquor  using 

equivalent  iu 

A'/IO  sodium 

column  tl). 

A'/lti  hydro- 

S/W sodium 

hydroxide 

chloric  acid. 

hydroxide. 

required. 

4-10 

2-80 

2-80 

0-68 

5.37 

3-50 

3-55 

0-68 

11-0 

7-45 

7-50 

0-68 

11.75 

8-05 

8-10 

0-68 

13-5 

9-05 

9-10 

0-67     • 

The  relative  concordance  between  the  various  methods 
with  iime  liquors  so  wideh-  varying  in  age  was  greater 
than  the  author  expected,  and  at  any  rate  justifies  the 
process    now    suggested    for    control    work.     The    above 
results   were    obtained    with    lime    liquors   from    a    large 
leather  factory  where  a  regular  system  of  liming  is  em- 
ployed, and    it  may  be  taken    therefore  that    for  these 
'  liquors,  1  c.c.  titration  difference  (with  A'/IO  hydrochloric 
icid  and  25  c.c.    liquor)   corresponds   to  0'0053  grm.  of 
dissolved  hide  substance.     The  author  has  received  about 
:iO  other  comparative  analyses  of  lime  liquors  from  the 
factory,    all    of    which    contirra    this    factor.     The    most 
;  discrepant    results    occur    with    the    comparatively    fresh 
I  limes,  in  which  the  titration  difference  is  small ;    a  slight 
■  error  in  the  end  point  causing  a  comparatively  large  jier- 
lentage  error. 

It  is  possible,  of  course,  that  other  tanyards  with  other 
systems  of  liming  may  Jind  a  different  factor,  but  the 
probability  is  that  it  will  be  constant  for  any  regular 
system.  In  cases  where  a  small  amount  of  sulphide  of 
sodium  is  regularly  used  to  assist  dejiilation,  a  constant 
error  will  be  introduced  in  the  factor,  depending  upon  the 
•Muount  of  sulphide.  The  titration  must  also  in  this  case 
be  conducted  with  considerable  dilution :  the  sodium 
liydratc  and  sul))hydrate  formed  from  the  suljihide  being 
then  accurately  alkaline  and  neutral  respectively  to  phenol- 

I phthalein.  whilst  l)otli  are  nlkahne  to  methyl  orange.  In 
^ases  of  q\iick  de]iilation  with  considcral)le  quantities  of 
-odium  sulphide,  the  most  useful  figure  will  be  the  total 
ilkalinity  as  determined  with  methyl  orange.  The 
uithor  desires  to  thank  Mr.  Arnold  Sevmour  Jones  for  his 


assistance    in    carrying    out     the    analytical    work    here 
recorded. 

Discussiox. 

Prof.  H.  R.  Procter  said  he  had  previously  used  the 

method  suggested,  without,  however,  working  it  out  so 

carefully    as    the    author   had     done.     The    method    was 

extremely  easy  and  gave  fairly  approximate  results.    The 

difficulty  in  the  end-point  could  be  overcome.     In  addition 

j    to  the  difference  l>etween  the  titrations,  the  total  titration 

I    with  phenolphthalein  was  of  significance.     Saturated  lime 

liquors  were  usually  used.     These  are  about  one-twentieth 

normal,  so  that  if  the  liquors  consumed  more  acid  than 

was  equivalent   to  this,  the  excess  nuist   be   put  down  to 

ammonia  or  caustic  soda.     Tlie  latter  was  often  jiresent 

.    in  lime  liquors  owing  either  to  direct  additions  of  sulphides 

I    or  carbonates  or  to  its  removal  from  skins  treated  with 

I   these  materials. 

I  Mr.  C.  E.  Parker  said  that  heavy  loss  was  without 
j  doubt  going  on  in  different  tanneries  through  the  dissolving 
I  of  hide  substance  in  the  lime  liquors  used.  Tliose  tanners 
who  took  proiier  steps  to  prevent  this  were  obtaining 
valuable  results,  and  therefore  such  a  method  as  proposed, 
combining  rapidity  and  accuracy,  would  be  of  great  service 
in  locating  such  losses. 
!  Mr.  J.  T.  Wood  said  that  he  had  been  in  the  habit  of 
titrating  10  c.c.  of  filtered  lime  liquor  with  decinormal 
hydrochloric  acid  using  phenolphthalein  as  indicator. 
The  liquors  gradually  increased  in  alkalinity,  and  when 
they  required  more  than  a  certain  numlier  of  c.c.  of  the 
acid  they  were  no  longer  used.  No  doubt  many  tanner.* 
still  guessed  the  condition  of  the  liquors,  but  the  method 
of  the  paper  could  be  applied  with  little  extra  trouble  than 
the  one  he  used  and  with  valuable  results. 

Mr.  A.  Seymour-Jones  said  the  method  was  useful  for 
showing  the  exact  rate  at  which  hide  substance  was  lost. 
This  was  of  importance  in  the  case  of  cotton-spinning 
leathers.  Here  the  object  was  to  get  rid  of  a  certain  amount 
of  hide-substance  and  to  obtain  a  softer  product,  instead 
of  getting  the  materials  as  liard  and  heavy  as  possible, 
as  in  the  case  of  sole  leather.  He  had  used  the  method 
since  Christmas  with  good  results.  Sound  leather  was 
made  in  the  lime  yard,  and  if  this  part  of  the  work  was 
properly  done  it  was  easy  for  anyone  to  do  the  rest. 


THE    DETECTION    OF     SULPHITE  -  CELLULOSE 
LIQUORS  IN  TANNING  EXTRACTS. 

BV    PKOF.     H.     K.     PROCTER     .\N11     S.     HIRST. 

In  the  manufacture  of  paper  pulp  by  the  bisulphite 
process,  the  coniferous  woods  are  digested  under  pressure 
with  a  solution  of  calcium  bisulphite,  which  dissolves 
the  ligneous  constituents,  leaving  a  comparatively  pure 
cellulose.  Enormous  quantities  of  the  used  sulphite 
liquors,  containing  large  amounts  of  dissolved  vegetable 
matter,  are  run  uito  rivers,  or  into  tlie  sea.  It  has  been 
found,  however,  that  after  suitable  decolorisation  and 
concentration  in  the  vacuum  pan,  these  liquors  will  yield 
an  extract  very  similar  in  appearance  to  oakwood,  and 
which  when  analysed  by  the  L.i.L.T.C.  olficial  hide- 
powder  method,  will  show  about  25  per  cent,  of  tanning 
matter  or  substances  absorbed  by  hide.  Such  a  purified 
extract  has  been  ]mt  ujiou  the  market  uudei'  *he  name 
of  "  Pinewood  "  or  '"  Fichtenholz  ""  extract.  If  attempts 
are  made  to  tan  with  this  extract  alone,  it  is  difficult, 
if  not  impossible,  to  obtain  a  product  which  deserves  the 
name  of  leather,  the  surface  being  a))parcntly  tanned, 
while  the  interior  remains  raw  and  unaltered,  and  the  hide 
dries  homy  and  usually  of  unsatisfactory  colour.  If. 
however,  the  hide  be  iu  tlie  first  instance  partially  tanned 
with  some  ordinary  tanning  material,  or  if  some  other 
tanning  extract  be  used  in  conjunction  with  the  pinewood 
extract,  leathers  arc  produced  similar  in  appearance  to 
those  of  ordinary  tannages,  as  the  pinewood  extract 
appears  capable  of  absoriition,  giving  firmness  and  weight, 
although  it  jirobably  contains  no  bodies  analogous  to  the 
ordinary  tannins.  It  may  therefore  ultimately  liccome 
a    useful   addition   to   the   tanner's  resources,    but   while 
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experiments  with  it  were  at  first  apparently  siicopssful 
as  a  weighting  and  solidifying  tan,  some  lonstituent 
ap|)oared  to  aorunuilate  in  the  liiiuors  which  led  ultimately 
to  the  production  of  brittle  or  tender  leather.  Whether 
this  was  due  to  niisniauagement.  the  writers  cannot 
at  the  moment  sjiy,  bnt  so  far  as  they  ai-e  awan-.  hut  little 
of  the  extract  has  been  sold  to  tanners  under  its  own 
name.  It  is,  however,  obviously  a  tempting  material 
for  the  extract  mannfacturer,  as  considerable  <|uantities 
can  be  added  to  tanning  e.\tracts  without  altering  their 
aii])earance.  and  it  shows  a  good  percentage  of  tanning 
sti-ength  by  the  ordinary  method  of  analysis.  It  is  there- 
fore important  in  the  interests  of  the  tanner  that  means 
should  be  discovered  for  tho  detection,  and  if  possiV>le, 
the  estimation  of  pinewood  extract  in  mixture,  and  a  good 
deal  of  time  has  been  devoted  by  the  writers  to  the  attem]>t 
to  discover  a  .satisfactory  qualitative  colour  reaction, 
and  it  has  been  fomid  that  the  following  uioditication 
of  the  ordinary  test  for  lignine  with  aniline  and  hydro- 
chloric acid  is  very  delicate  and  quite  satisfa<torv. 

To  5  e.c.  of  the  extract  .solution,  which  should  be  of 
about  the  ordinary  strength  employed  for  analysis,  11-5  c.c, 
of  aniline  is  added,  and  the  whole  is  well  shaken,  and 
2  c.c.  of  concentrated  hydrochloric  acid  is  then  added  to 
the  mixture.  With  all  ordinary  extracts  this  has  the 
effect  of  immediately  clearing  the  turbidity  cau.sed  by  the 
aniline,  and  a  perfectly  transparent  suhition  results, 
but  where  pinewood  extract  is  present,  even  in  compara- 
tively small  ((Uantity.  a  precipitate  is  rapidly  produced 
which  giadnally  rises  to  the  top  of  the  liquid.  Heating  is 
not  necessary,  and  on  the  whole  not  desirable,  though 
it  sometimes  increases  the  rapidity  of  the  separation  of 
precipitate.  The  reaction,  however,  is  immediate,  and 
any  slight  turbidity  which  arises  after  considerable 
standing  should  be  disregarded,  as  it  sometimes  occurs 
>n  the  ease  of  unmixed  extracts,  ]iossibly  from  minute 
traces  of  ligneous  matter.  It  is  possible  that  this  method 
may  be  develojied  into  a  quantitative  form,  bnt  this  has 
not  yet  been  altemjited  by  the  authors. 

It  was  also  found  that  the  "  tanning  substance  '"  of  the 
uinewood.  while  it  was  estimated  as  tanniti  by  the  ordinary 
hide-powder  )irocess.  was  only  to  a  very  small  extent 
capable  of  red\icing  |)ermanganate  in  the  Lowenthal 
method,  and  therefore  gave  almost  negative  results  in 
tannin,  a  pinewood  extract  .showing  about  2.">  per  cent, 
of  matters  absorbed  by  hide  being  only  equivalent  by  the 
Lowenthal  method  to  about  4  per  cent,  of  gallotannie 
acid.  This  jiroperty  of  low  oxidisability  is  not  shared 
to  nearly  an  equivalent  extent  by  any  ordinary  tanning 
material,  and  therefore  j.inewood  extract  can  be  detected, 
and  even  estimated  approximately  if  present  in  considerable 
quantity,  by  comparison  of  the  gravimetric  and  Lowenthal 
results. 

The  following  table  gives  the  values  as  compaix-d  to 
"allic  acid  of  the  tanning  matters  ab.soibed  by  hide-powder 
from  3  samplrs  of  sulphite  cellulose  extract,  and  average 
values  for  those  of  oakwood  and  chestnut  extracts,  with 
which  it  is  most  likelv  to  be  mixed. 


Kxtract, 

Gallic  acid 

value  of 

1  grm.  tannin. 

"  FichtenlioU " 

Chentnut 
Oakwood 

I 

11   

in 

average   

0-129 

0-090 

0-137 

0-119 

0-604 

0-S27 

It  was  hoped  by  the  authors  to  develope  on  this  basis 
an  approximate  quantitative  method  ;  and  arithmetically, 
if  a  be  the  gallic  acid  value  of  the  genuine  extract,  b 
the   (lower)   value   for   "  pinewood,"   and   c   that  exi)eri- 

mentallv     found      for     an      unknown      mixture,      = 

a-b 
should  be  tho  fraction  of  the  total  '"  tannin  "  found  by 
ordinary  gravimetric  analysis  which  is  due  to  "  pinewoo<l." 
.\ot  only,  however,  arc  the  required  constants  usually 
unknowTi,    and    subject    to     considerable    variation     in 


different  extracts  made  from  the  same  material,  but  even 
when  the  method  is  applied  to  known  mixtures,  the 
results  are  oidy  approximate,  and  usually  indicate  less 
than  the  actual  amount  of  "  pinewood  "  really  present, 
suggesting  that  the  absorption  of  one  of  these  matters 
by  the  hide  is  affected  by  the  presence  of  the  other.  This 
point  is  still  under  investigation,  and  may  lead  to  inter- 
esting results. 

Discussion. 

Mr.  H.  ( ;.  HiiSXETT  said  that  the  facts  just  given  showed 
that  pinewood  extract  containetl  none  of  those  bodies 
ordinarily  knowTi  as  "  tannins."  It  contained,  however, 
some  substance  absorbed  by  hide-]>owder.  It  had  been 
suggested  as  ]irotitable  for  weighting  sole  leather  in  drum 
or  vat.  The  Lowenthal  metho<l  sliowed  the  ab.scnce  of 
tnie   tannins. 

Mr.  C.  E.  P.MtKER  asked  how  quickly  the  matter  absorbed 
from  pinewood  extracts  would  wash  out  from  leather. 

Mr.  H.  (■.  Uennett  replied  that  it  would  iirobably 
wash  out  at  the  same  rate  as  the  orduiary  weighting 
extracts,   but   possibly   less  readily. 

Prof.  A.  .'^MiTHELL.s  remarked  that  if  the  substance 
dissolved  out  of  the  pinewood  by  bisulphite  was  of  an 
aldehydic  nature,  it  might  be  expected  to  have  some 
degree   of  tanning  power. 

Prof.  H.  R.  Pkocteu  said  he  had  tested  for  furfurol 
and  other  aldehydes  with  negative  results,  but  proved 
the  jiresence  of  lignin   by  the  aniline  test. 

Jlr.  J.  E.  Bedfori)  suggested  that  a  stipulation  should 
be  introduced  into  contracts  made  by  tanners  prohibiting 
the  addition  of  pinewood  extracts  to  tanning  extracts. 

Mr.  C.  E.  Pakkkp.  welcomed  the  sugirestion  and  said  he 
woidd  bring  it  before  the  United  Hoard  of  the  Tanners' 
Federations.  .Some  such  clause  should  \yc  introduced, 
since  the  I..\.L.T.C.  method  of  analysis  did  not  detect 
the  presence  of  pinewood  extract. 


THE    USE    OF    THE  LOEWENTHAL  .^rETHOD  IX 
•THK    CONTROL    OF    TANNERY    LIQUORS. 

BY    PROF.    H.   K.    PROCTER   ANI>   S.    HIRST. 

For  the  purposes  of  a  recent  paper  on  "  The  Detection 
of  .Sulphite  Cellulose  Liquors"  (seepage  293).  factors  were 
determined  for  the  calculation  of  Lowenthal  results  to 
equivalent  values  of  "  tanning  matters  "'  as  estimated 
graviuictrically.  for  a  considerable  variety  of  extracl^  and 
other  tanning  materials.  The  Lowenthal  method  is  fully 
described  in  Procter's  '"  lA-athcr  Industries  Ijiboratory 
Book,"  and  details  need  not  In-  repealed,  but  as  a  Urge 
number  of  titrations  had  to  lie  made,  some  nu-chanical 
improvements  were  adopted  which  greatly  facilitated  the 
operation.  Self-filling  !)un-ttes  of  the  sim]»le  form  sh<»Mii 
in  the  figure  were  used  both  for  pi'rjnangaiiate  and  indicn. 
and  the  titration  was  carried  out  in  a  beaker  of  alH»ut 
1  litre-  capa<ity  fitted  with  a  spindle  carrving  two  smell 
screw  projK-Uers.  made  either  of  .stiff  celluloid  or  of  brass 
coated  with  lelluloid  varnish,  and  driven  by  a  small 
turbine  or  electric  motor.  For  comparison,  a  similar 
beaker  filled  with  an  already  titrated  liquid  was  placed  ia 
a  similar  liirht  and  iM-sidc  that  in  use.  Under  the-ic  cun- 
ditions  titrations  were  very  rapidly  made  and  with  almost 
absolute  concordance,  and  the  sy-^teiuatic  ti.se  of  the  method 
for  control  of  the  tannint;  strength  of  liquors  naturally 
suggested  it.self.  Of  course  there  is  nothinc  new  in  sucli 
an  idea,  hut  no  carefully  thought-out  and  systematic 
,  mode  of  work  has  hitherto  been  published.  For  practical 
i  purposes  the  metlioil  requires  to  be  as  simple  and  rapid 
'  as  is  conipatible  with  con<'ordant  results,  and  .as  tanning 
materials  are  now  ahnost  universally  bought  by  the 
I  L.A.L.T.C.  method  of  analysis,  it  is  important  that  the 
figures  should  be  comparable  with  this  method,  and  •>n  this 
I    account    dotannisation     by    chromed    hide-jiowdcr    «»» 
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preferred  to  that  by  gelatine,  although  the  latter  is 
theoretieallv  more  exact,  being  less  affected  by  astringent 
non-tanning  matters,  snch  as  gallic  acid. 

Since  the  actual  amount  of  jieruianganate  u.«ed  varies 
somewhat  with  the  opei'ator  and  the  details  of  titration,  the 
usual  method  of  calcidating  the  results  of  a  Lowenthal 
analysis  is  by  direct  comparison  with  a  siipposed  pure 
solution  of  gallotaniiic  acid,  but  as  actually  pure  gallo- 
tannic  acid  cannot  be  obtained,  allowances  havo  to  he 
made  for  an  assumed  but  unascertained  amoimt  of 
impurity  ;  commeicial  gallotannie  acid  of  the  best  quajity 
usually  reducing  more  iiermanganate  than  the  theoretically 
pure  substance.  Gallic  acid,  being  crystallisable,  is 
readily  obtained  in  a  i)ure  forni,  and  is  oxidised  by  per- 
manganate in  a  similar  way  to  gallotannie  acid.  1  grm.  of 
crystallised  gallic  acid  reducing  ajipi'oximately  the  same 
amount  of  permanganate  as  1-34  grms.  of  the  portion  of 
the  purest  obtainable  gallotannie  acid  absorbed  by 
chromed  hide-powder.  There  is,  however,  little  advantage 
in  calculating  m  this  way,  since  few,  if  any,  of  the  tanning 
materials  in  use  contain  solely  gallotannie  acid,  and  the 
different  tannins  are  well  known  to  reduce  permanganate 
in  somewhat  varied  proportions.  Tt  is  therefore  more 
}  practical  and  convenient  to  state  the  results  of  experiment 
I  in  terms  of  gallic  acid,  and  it  is  easy  to  obtain  a  factor  by 
'  which  the  latter  can  be  aiiproximately  calculated  to  any 
1    tauuiu  as  determined  by  the  hide-powder  method. 

The  following  solutions  are  employed  :—(l)  Pure  air- 
!  dried  gallic  acid,  0-!  grm.  per  100  cc.  freshly  made.  (2^ 
Purest  indigo-carmine,  5  grms.  per  litre,  w'ith  50  grms.  of 
I  concentrated  sulphuric  acid,  25  cc.  being  used  for  each 
I  determination.  A  solution  of  1  giiu.  "  indigo  pure 
B.A.S.F."  in  25  cc.  concentrated  sulphuric  acicl  diluted 
I  to  1  litre  with  25  cc  added  suljihuric  acid,  may  also  l)e 
\  employed.  These  solutions  both  keep  well.  25  cc  of 
)  either  must  require  25 — 30  cc.  of  permanganate  for 
(  oxidation,  or  a  larger  measured  volume  must  be  used. 
(3)  Permanganate  of  potash  solution,  0-5  grm.  per  litre, 
made  by  the  dilution  of  a  5  grm.  per  litre  solution  at 
frequent  intervals,  as  very  weak  solutions  do  not  keep 
satisfactorily. 

The  liquor  to  be  tested  must  be  so  diluted  that  5  cc.  will 
not  consume  more  than  two-thirds  of  the  permanganate 
required  by  the  25  cc  of  uidigo  always  used,  and  thus 
the  complete  titration  can  always  be  made  with  the 
contents  of  a  .50  cc  burette.  Sufficiently  accurate 
readings  can  be  made  from  the  upper  edges  of  the  licj^uids 
without  the  use  of  a  Hoat.  It  is  im])ortant  that  the  stirring 
turbine  should  run  with  fair  uniformity  (if  hand-stirring 
is  relied  on,  it  nmst  be  constant  and  efficient),  and  the 
dropping  should  be  at  a  regular  rate.  Generally  this  may 
be  as  fast  as  separate  drops  can  be  counted,  until  the 
original  blue  colour  has  become  yellow-green,  after  which 
permanganate  is  added  drop  by  drop  to  complete  discharge 
of  the  blue.  It  is  well  occasionally  to  time  the  titration 
80  as  to  ensure  constant  work.  The  titration  is  even  more 
easy  by  good  artificial  liglit  diffused  by  ground  glass  or 
tissue  paper  than  by  daylight,  the  removal  of  the  last  trace 
of  blue  being  shown  by  a  very  marked  brightening  of 
3olour  ;  but  as  the  end-points  are  not  quite  identical,  all 
bhe  titrations  for  any  single  analysis  must  be  done  in  the 
)ame  light. 

The   tanning    matter    is   of   course    indicated    by     the 

liflerenre  of  titration  of  the  original  and  dctannised  liquor, 

)Ut  as  neither  dissolved  salts  or  traces  of  hide-substance 

lave  any  appreciable  effect  on  the  titration,  the  detaunisa- 

ion  may  be  much  simpler  than  that  required  for  actual 

Tavinietric     analysis.     Washing    of     hide-jiowder    after 

hrommg   is   quite   needless,    the    powder    being    merely 

hromcd,  pressed,  weighed,  and  the  rec|uisite  water  added  ; 

nd  0  cc.  of  the  dctannised  liqucu'  counted  as  five  ;    but  a 

ill  greater  .simplification  nuxy  be  ell'ected  by  the  use  of 

rof.  Paessler's  dry  "  lightly  chromed  "  powder,  or  by  the 

«  of  freshly  air-dried  chrome  leather  machine  shavings  as 

'iggested  liy  Kopccky.     About  7  grms.  of  the  dry  pow<ler 

id  a  little  kaolin   s'hould    he  added   to    100  cc.   of  the 

luted  li.iiKn'.  well  mixed  by  hand  shaking,  and  shaken 

I-  Iti  — 15  minutes  in  the  macliinc.     The  moisture  of  such 

iintity  of  a   powder  only  amounts  at   most  to    1    grm. 

cu  if  the  whole  of  it  acts  as  water  of  dilution,  which  is 

lydoiilitful,  and  can  at  most  cause  an  error  of  1/lOOth  of 


the  total  tannin  in  the  diluted  liquor  ;  and  as  the  analysis 
is  only  for  comparative  purposes,  and  the  error,  such  as 
it  is,  is  a  constant  one,  it  mav  well  be  neglected.  The 
dctannised  liquor  is  filtered  till  clear  through  pa]>er,  and 
5  cc.  is  with  25  cc.  of  indigo  twice  titrated.  If  the  work 
is  systematic,  the  amount  of  dilution  required  for  each 
class  of  liquor  will  be  known  sufficiently  nearly  ;  if  not,  a 
sini])le  titration  of  the  undetannised  liquor  will  be  a-suf- 
ficient  guide,  and  for  this  purpose  it  is  better  to  dilute  too 
much  than  too  little.  The  iinal  result  is  of  course  divided 
by  the  number  of  cc  of  original  liquor  taken  ])er  litre  and 
multiplied  by  lOOO.  It  is  hest  to  use  distilled  water  for 
tliis  dilution,  but  any  gooil  tap  water  will  do  for  titration. 
Whether  the  liquor  should  be  tiltered  clear  before  or  after 
dilution,  or  not  at  all.  is  a  matter  for  consideration  ;  but 
if  not,  any  suspended  reds,  such  as  those  of  cj^uebracho.  or 
the  catechin  of  gambler,  uill  largely  dissolve  on  dilution, 
and  be  estimated  as  tannin,  which  is  not  necessarily  an 
error,  since  to  some  extent  the  same  thing  happens  as 
liquors  become  exhausted  in  the  tannery.  It  is  not  neces- 
sary to  filter  the  liquor  for  detannisation.  and  a  good 
compromise  would  be  to  filter  only  the  portion  of  diluted 
liquor  required  for  titration,  through  any  good  quantitative 
paper.  The  systematic  method  of  work  would  then  be 
that  the  liquors  to  be  tested  would  be  brought  to  the 
laboratory  first  thmg  in  the  morning,  and  there  diluted  as 
required.  100  cc  of  each  of  the  diluted  liquors  would  be 
placed  in  shaking  bottles  with  the  requisite  dry  chromed 
hide-powder  and  kaolin  and  shaken  by  hand  till  well 
mixed  ;  and  a  portion  of  each  of  the  diluted  liquors 
filtered,  the  first  turbid  portions  being  rejected.  The 
operator  would  then  shake  the  bottles  in  the  machine, 
and  set  their  contents  to  filter  while  he  proceeded  with 
the  titrations  of  the  diluted  liquors. 

The  first  step  is  to  make  fresh  the  weak  permanganate 
by  diluting  100  cc.  of  5  grm.  per  litre  strength  to  I  litre, 
as  the  strong  solution  keeps  well  while  the  weak  soon 
alters,  and  to  shake  this  very  thoroughly  in  the  stock- 
bottle  to  ensure  complete  mixture.  25  cc.  of  the  indigo 
is  then  twice  titrated  alone,  and  the  titration  repeated 
with  5  cc.  of  the  freshly-made  gallic  acid  solution.  0-1  grm. 
in  100  cc.  The  sum  of  the  differences  between  these  will 
give  the  permanganate  value  of  O'Ol  grm.  of  gallic  acid, 
which  will  be  practically  constant  from  day  to  day  with 
careful  work  and  a  single  operator,  and  perhaps  need  not 
be  every  day  repeated. 

The  titration  of  5  cc.  of  the  diluted  liquors  is  now 
similarly  ])erformed,  and  then  that  of  5  cc.  of  the  corre- 
sponding dctannised  portions,  the  titrations  always  being 
done  in  duplicate  to  check  possible  errors,  and  the  sum  of 
the  two  results  taken.  If  now  the  result  of  the  dctannised 
licjuor  be  deducted  from  that  of  the  original  diluted  liquor 
the  quantities  of  permanganate  consumed  by  indigo  will 
cancel  each  other,  and  the  result  will  be  the  permanganate 
value  of  the  tannin  of  10  cc.  of  (diluted)  liquor  ;    and 

grm.  per  litre  of 
Permaaganate      permanganate         1  grra.  per      tannin  in  liquor 
consumed  by  ;      consumed        ::     litre  gallic    :      expressed  as 
gallic  acid  by  liciuor  acid  gallic  acid. 

If  for  1  grm.  per  litre,  the  weight  of  the  actual  tannin 
corresponding  to  1  grm.  of  gallic  acid  be  substituted,  the 
strength  of  the  diluted  liquor  will  be  obtained  directly  in 
grm.  per  litre  in  "  tanning  matter  "  ;  and  from  this  by 
simple  multipUcation  by  the  dilution,  that  of  the  original 
liquor.  1-34  in  place  of"  1  will  give  the  strength  in  terms  of 
gallotannie  acid  ;  1-76  is  the  average  of  about  30  analyses 
of  all  the  common  tanning  materials,  and  Table  I. 
gives  factors  averaged  from  several  analyses  of  each 
of  the  more  important. 

If,  however,  it  be  desired  to  obtain  an  actual  exjjeri- 
mental  figure  for  the  liquors  of  the  particular  tannery,  or 
for  any  particular  tanning  material,  thi.s  is  easily  done 
by  combining  the  Lowenthal  with  an  ordinary  gravi- 
metric analysis  of  an  average  liquor  by  the  shake  method  ; 
the  actual  "total  .soluble"  and  "non-tannin"  solutions 
being  used  for  the  titration.  Then  the  result  in  grm.  per 
litre  "found  gravimctrically.  (Hvided  by  the  "gallic  acid 
value  "  by  Lowenthal,  will  give  the  factor  required,  viz., 
the  weight  of  the  tannin  corresponding  to  I  grm.  of  gallic 
acid. 
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Table  I. 


Tannin  Gallic  acid      Gallic  acid 

value  of  value  of  i     value  of 

Material.  1  grni.  gallic        1  grm.  '       1  grm. 

acid.  tannin.  non-tan?. 


Chertnnt  extract 

i»           

Solid ','.           '.'.      "".'. 
Chestnut  wood 

1-52 
1-67 
1-64 
1-77 
1-70 
1-66 
1-61 

0-655 
0-596 
0-607 
0-565 
0-590 
0-600 
0-618 

0-095 
0-085 
0-080 
0-199 
0-200 
0-245 
•-313 

Average 

1-65 

0-604 

Oaknood  extract 

Oakwood 

1-79 
1-93 
1-98 
1-88 

0-557 
0-516 
0-504 
0-531 

0-115 
0-047 
(I-068 
0-116 

Average 

1-89 

'        0-527 

Myrohalans  extract  . . 

1-70 

1-82 
1-67 

0-586 
0-549 
0-597 

0-157 
0-185 
0-1-26 

Average 

1-7S 

0-577 

Mimosa  D  extract . . . 

Liquid     quebracho 

extract  

Quebracho  wood   

1-74 
1-66 

1-71 

1-83 
1-70 

0-574 
0-602 
0-584 

0-612 
0-688 

0-053 
0-184 
0-094 

0-222 
0-220 

Average 

1-69 

0-592 

Larcli  bark 

Hemlock  bark    

Hemlock  extract 

Spruce  bark 

1-96 
1-97 
2-28 
2-53 

0-509 
0-501 
0-437 
0-395 

0-056 
0-083 
0-035 
0-104 

Average 

2-18 

0-460 

Valonia  extract   

Valonic*    

1-80 

1-58 
1-53 
1-47 
1-71 
1-88 
1-46 
1-78 

0-553 
0-832 
0-650 
0-680 
0-583 
0-529 
0-682 
0-559 

0-060 

0-086 

Sumach   

0-(173 

Oakbark  

Mimosa  bark    

Mangrove  bark    

Gambler  cube 

0-112 
0-031 
0-004 
0-325 

Average  of  all  above 
materials 

1-76 

0-573 

Gallotannic  acid 

1-34 

0-742 

— 

Fichtenholz      I 

I"  Pinewood extract") 

Fichtenholz    II 

HI 

7-75 

11-11 
7-3 

0-129 

0-090 
0-137 

0-096 

0-043 
0-031 

Average 

8-72 

0-119 

The  Lowentlial  method  as  applied  to  liquors  not  only 
has  the  advantage  over  tlie  gravimetric  method  of  much 
greater  rapidity,  liiit  is  pioliahly  of  greater  relative  accuracy 
with  weak  liquor.-;,  as  no  concentration  is  required  ;  the 
following  figures  obtained  independently  for  a  set  of  liquors 
by  two  different  students  illustrating  the  sort  of  concord- 
ance to  be  expected.  The  factor  used  was  '.f*  or  1-66, 
which  was  the  average  of  several  determinations  of  the 
materials  used. 


Table  II. 


Liqnor. 


Tanning  matter 

per  cent. 
A.  B. 


iBt   Suspender  

2nd         

0-17 
0-39 
0-85 
1-20 
1-48 
2-13 
3-33 
4-23 

0-17 
0-39 

Ist   Handler  

2nd          

0-82 
1-20 

3rd 

1-50 

4th           

2-12 

5th         ;::::::::::::::::::::;:; 

8-27 

6tb          , 

4-21 

The  method  is  one  wliich  can  easily  be  mastered  by  any 
intelligent  youth  witliout  mudi  chemical  knowledge,  and 
if  it  were  combined  at  the  same  time  with  lime-water 
determinations  of  acidity,  would  give  information  as  to 
variations  in  tlie  working  of  a  yai'd  wliich  could  hardly 
fail  to  be  vahiable  commercially.  It  is,  however,  only  to  be 
recommended  for  continuous  and  systematic  work,  and 
its  use  for  occasional  analyses  is  more  troublesome  than 
the  ordinary  gravimetric  method. 

The  method  is  equally  adapted  to  the  control  of  spent  tans, 
since  very  weak  liquors  can  be  as  accurately  determined 
as  strong  ones,  1(1  c.c,  or  more,  if  necessary,  being  used  for 
each  titration  instead  of  ,'>,  so  that  a  sufficient  quantitj-  of 
water  can  be  used  for  complete  exhaustion.  The  material 
can  be  dried,  ground  fine,  and  extracted  in  the  Procter 
extractor  in  the  usual  way  ;  but  for  comparative  tests  it 
wo\dd  often  be  sufficient  to  boil  up  5  lb.  of  the  wet 
material  as  it  comes  from  the  leaches  with  a  gallon  of 
water  for  half  an  hour,  allow  to  stand  overnight,  and  draw 
off  the  liquor,  making  up  to  one  gallon,  if  necessary,  by 
the  addition  of  enough  water  to  the  mateiial  to  supply  the 
loss  by  eva]5oration,  and  Lowentlial  the  liquor.  Though 
this  would  give  no  precise  information  as  to  the  exact 
amo\int  of  tannin  left  in  the  material,  it  would  at  once 
detect  any  variations  in  the  completeness  of  the 
leaching,  and  if  compared  to  an  occasional  more 
complete  analysis,  would  probably  give  all  necessary 
information. 

As  regards  the  theoretical  significance  of  the  Lowenthal 
results,  it  is  interesting  to  note  that  the  table  of  factors 
given,  partially  beai-s  out  the  statement  formerly  made 
that  catechol  tannins  reduce  materially  less  permanganate 
than  gallotannic  acid  or  pyrogallol  tans.  1  grm.  of  the 
purest  gallotannic  acid  is  only  equal  in  reducing  power  to 
0'742  grm.  of  gallic  acid,  and  in  all  cases  the  reducing  power 
of  the  ■'  tanning  matters  ''  absorbed  by  hide-|>owder  ig 
still  lower,  the  highest  being  that  of  sumach,  of  which  in 
one  sample  1  grm.  had  equal  reducing  power  to  0-080  grm. 
gallic  acid  :  while  the  lowest  are  the  tannins  of  coniferons 
barks,  ranging  from  about  0-4  for  s]iru<-e  bark  to  0-5  for 
larch  and  liemlock.  Chestnut  extracts  average  about  O-O. 
Oakwoods  and  myrobalans  range  from  0-5  to  Uli.  while 
mangrove  bark,  a  pronounced  catechol  tan,  reached  0'68. 
These  differences  are  not  so  large  as  was  n  priori  to  be 
expected,  a  fact  which  greatly  facilitates  the  use  of  the 
method  for  liquor  testing,  b\it  which  proves  that  the 
permanganate  required  is  dependent  rather  on  the  differ- 
ences of  constitution  of  the  individual  taimins  than  on  the 
catechol  or  pyrogallol  nucleus.  It  is  also  evidence  that 
even  in  those  tannins  most  allied  to  gallotaimic  acid,  the 
substance  estimated  by  hide-powder  is  not  simply 
gallotannic  acid,  but  either  includes  other  loss 
oxidisable  matters  or  compoimd  tannins  of  a  more 
complex  character,  and  very  possibly  in  many  cases, 
glucosides. 

The  gallic  acid  values  of  the  different  tannins  »i« 
characteristics  which  may  be  used,  like  the  saponification 
values  and  iodine  values  of  fats,  as  a  means  of  identification. 
Thus  an  "'  oakwood  '"  extract  with  a  gallic  acid  value  over 
0-6  may  be  justly  sus))ected  of  being  a  chestnut.  Even  in 
genuine  extracts  the  differences  in  value  wliich  are  found, 
no  doubt  point  to  real  differences  in  the  character  of  the 
tannin  due  to  manufacture,  mode  of  growth,  or  age.  wliid 
deserve  clo.ser  investigation. 

In  this  connection  it  may  be  interesting  to  quote  some 
results  of  detannisation  by  gelatine  (described  in  Procter's 
"Leather  Industries  Laboratory  Book"  *),  as  coinparwl 
with  various  hide-powders.  It  has  been  shown  that  by 
this  modification  of  the  method,  the  se|mration  of  gallo- 
tannic acid  from  gallic  acid  is  very  a|)proximateiy  accurate, 
although  )ierhaps  by  a  compensation  of  errors,  traces  of 
gallic  acid  being  jirecipitated  and  traces  of  the  tanno- 
gelatine  dissolved  in  the  acid  liquor.  Adclition  of 
more  salt  diminishes  the  latter  crnir,  but  increa-ses  the 
former.  , 


•  To  50  c.c.  of  liquor  add  25  c.c.  of  fresh  2  per  cent.  geUIInc 
solution.  25  c.c.  of  a  saturated  solution  of  salt  containing  ^^■^■ 
of  sulphuric  aci<l  per  litre,  and  a  tcasiK>onful  oi  kaolin,  shske 
lor  15  minutes  aud  filter  and  titrate  10  c.c.  Instead  of  6  c.c. 
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Table  IIL 
Gallic  acid  equivalent  to  non-tannins. 


Extract. 

Gelatine  salt 
and  acid. 

Freiberg 
unchromed 

powder. 

Vienna 

unchromed 

powder. 

Paessler'B 
chromed 
powder. 

American 

chromed 

I.A.L.T.C. 

Oakwood,  (reputed)  

Oakwood,  Gondolo 

Chestnut,  solid    

0-255 
0-160 
0-331 
0-297 

0-221 
0-144 
0-354 
0-300 

0-163 
0-132 
0-320 
0-297 

0-149 
0-115 
0-242 
0-209 

0-149 

0-115 
0-245 

Chestnut,  liquid 

0-199 

It  will  be  observed  that  in  most  cases  the  non-tamiins  are 
highest  in  the  case  of  gelatine  precipitation,  though  in 
some  cases  they  are  approached  or  even  e.xceeded  by  tlie 
imchromed  hide-powders  used  by  shaking,  wliile  tho.se  of 
the  chromed  powders  are  invariably  much  lower.  It 
appears  therefore  that  as  regards  the  oxidisable  matters 
estimated  by  permanganate,  the  luichromed  powders 
give  results  nearer  the  scientific  truth,  but  the  much  closer 
concordance  of  the  chromed  powders  fully  justifies  their 
use  for  commercial  purposes,  and  further  it  must  be 
remembered  that  in  gravimetric  analysis  these  oxidisable 
and  generally  astringent  non-tannins  form  only  a  small 
portion  of  the  whole.  The  close  agreement  of  Prof. 
Paessler's  lightlj'  chromed  powder  with  that  officially 
chromed,  estabUshes  the  suitability  of  the  former  as  a 
detaunising  agent  for  the  Lowenthal  process,  and  encour- 
ages the  hope  that  a  dry  chromed  powder  may  ultimately 
be  produced,  which  «ill  avoid  not  only  the  chroming,  but 
the  much  more  troublesome  washing  immediately  Ijefore 
use  which  is  now  required. 

If  the  gelatine  method  is  preferred  to  hide-powder  for 
liquor  control  it  is  quite  as  rapid,  and  probably  less  affected 
by  large  amounts  of  non-tannins,  but  the  results  are  not 
directly  comparable  with  gravimetric  analysis,  and  some 
samples  of  gelatine  exercise  a  slight  reducing  effect  on 
permanganate,  not  amounting  in  blank  experiments  to 
more  than  about  0-2  c.c.  per  10  c.c.  of  the  non-tannin 
I  filtrate,  and  probably  due  to  traces  of  sulphites.  Tliis, 
if  desired,  is  easily  determined  and  allowed  for. 


DlSCTTSSION. 

Prof.  W.  JI.  G.iEDNEK  suggested  the  investigation  of  the 
tfect  of  reducing  instead  of  oxidising  substances  on 
tmiins.  The  action  of  the  latter  was  the  basis  of  the 
lethods  of  estimation  at  present  used.  If  a  definite 
ibstance  such  as  benzoic  acid  could  be  obtained  as  a 
■suit  of  reduction,  mucli  more  definite  results  might  be 
(itained.  Under  certain  conditions  tannic  acid  and 
any  other  phenolic  bodies  gave  benzoic  acid  on  reduc- 
>n. 


Mr.  F.  W.  BsAiisON  asked  if  absolutely  pure  chemicals 
were  necessary  when  a  correction  factor  could  be  used. 

Ml-.  H.  G.  Bennett  said  that  difficulties  were  always 
experienced  with  certain  tannins  where  the  methods  of 
estimation  broke  down.  He  emphasised  the  value  of  a 
volumetric  method  such  as  the  Lowenthal  method,  wliich 
combined  speed  and  accuracy,  since  the  hide-powder 
process  involved  difficulties  such  as  the  possible  presence 
of  difficultly  volatile  substances  like  lactic  acid,  the 
impossibility  of  drying  the  exhausted  e.xtract  to  a  constant 
weight,  &c. 

Note  by  Prof.  H.  R.  Procter  :  I  have  not  tested  the 
recently-suggested  reduction  methods  for  the  investigation 
of  tannins,  which  are  of  great  scientific  interest,  but  do 
not  seem  as  yet  likely  to  supersede  those  in  use  for  prac- 
tical estimation.  In  reply  to  Mr.  Branson's  question, 
there  is  no  doubt  that  in  many  cases  absolutely  pure 
chemicals  are  of  the  greatest  importance.  In  tlie  Lowenthal 
process  the  purity  of  the  gallic  acid  is  of  the  highest 
importance,  and  the  indigo  must  be  free  from  indigo  red 
and  other  products  which  obscure  the  end-point. 

NOTE  ON  THE  DIFFUSION  OF  CHROfflUM,  IRON 
AND  ALUfflNIUM  SALTS  THROUGH  GEL.\TINE 
JELLY. 

BY  PROF.    H.    R.    PROCTER  AND    DOUGLAS  J.    LAW. 

The  exfjeriments  described  in  the  following  note  were 
prepared  in  tlie  first  instance  as  a  lecture  demonstration, 
but  though  the  results  throughout  must  merely  be  regarded 
as  qualitative  they  appear  to  present  some  points  of 
interest  which  make  them  worth}'  of  a  permanent  record. 

If  a  solution  of  a  coloured  crystalline  salt,  such  as 
copper  sulphate,  is  poured  on  the  t02)  of  solidified  gelatine 
jelly,  it  diffuses  into  it  somewhat  rapidly,  its  progress 
being  easily  traced  by  the  change  of  colour  in  the  trans- 
parent jelly.  It  has  been  shown  by  Fick  that  in  many 
cases  diffusion  in  jellies  is  practically  as  rapida  s  in  still 
water.  In  the  case  of  coloured  substances  of  a  less 
definitely  crystalline  character  the  diffusion  is  slower, 
and  the  ultimate  penetration  less,  while  solutions  of  a 
distinctly  colloidal  nature  either  do  not  penetrate  at 
all  or  do  so  to  a  comparatively  small  extent.  If  a  mixture 
of  two  coloured  substances  is  employed  of  different 
degrees  of  diffusibility  two  zones  of  diffusion  are  formed, 
of  which  the  deeper  consists  only  of  the  more  cUft'usible 
substance.  When  operating  with  colourless  salts,  bases, 
or  acids,  it  is  frequently  ea.sy  to  determine  their  progress 
by  the  addition  of  a  suitable  indicator,  thus  that  of  strong 
bases  is  shown  by  tlie  addition  of  phenolphthalein,  or 
that  of  acids,  by  the  same  reagent  coloured  with  a  trace 
of  caustic  alkah. 

As  salts  of  chromium  and  other  metals  of  tne  same 
group  are  very  prone  to  hydrolysis  and  the  formation  of 
basic  salts,  it  was  of  interest  to  dctevmine  not  merely 
the  progress  of  tlie  chrome  salt  but  that  of  the  hydrolysed 
acid,  and  for  this  purpose  a  5  per  cent,  jelly  was  used 
coloured  pink  with  slightly  alkaline  plienolphthalein. 
Tills  was  allowed  to  set  in  Nessler  oyUnders.  or  for  the 
purpose  of  lantern  demonstration,  in  parallel-sided  cells, 
and  the  solution  to  be  tested  was  poured  upon  the  top 
of  the  jelly.  Tliat  gravitation  liad  little  inffucnce  on  the 
rapidity  of  tlie  diffusion  was  proved  by  repeating  a  similar 
experiment  wifli  an  inverted  tube.  As  the  chrome  salts 
diffused  into  tlie  jcllv,  their  progress  was  clearly  noted 
by  their  colour,  which,"  whatever  the  colour  of  the  solution. 
is"  generally  in  the  jelly  of  a  dull  bluish  green,  somewhat 
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between  tlie  colour  of  the  well-known  giccii  and  violet 
inoditioatioiis.     As,  however,  the  chronic  salts  hydrolyse 
lousulerahly,  the  ])enetration  of  the  acid  was  nuuh  more 
rapiil.  with  the  conseiiuence  that  a  Ijroad  zone  »ji>  formed 
beyond  the  clirome  in  whicli  the  colour  of  tlic   ]ihenol- 
phtlialein    was   diseharged.       As   a   rule    the    boundaries 
of  these  zones,  tliough  naturally  .shading  into  each  other, 
weif    sufticiently    sharp    to    allow    of    easy    a]iproxiinat« 
measurement,  especially  as  regards  the  edge  of  the  diffused 
ehronie  salts.     That  of  acid  was  distinctly  sharper  in  the 
case  of  chrome  alum  timn  in  tluvt  of  chromium  cliloride 
solution.     The   results   of   these   experiments   arc   sIiobti 
in  the  following  tables,  the  depth  of  diffusion  being  stated 
in    centimetres.     E.xperimcnts    were    made    with    a    half- 
saturated    solution    of    chrome    alum    containing    about 
1  per  cent,  of  chromium  and  with  a  10  per  cent,  solution 
of  chromium   chloride   containing    1-4   per   cent..    10   c.c. 
being  in  eacli  case  placed  aliovc  the  gelatine  in  t!u^  Ncssler 
tube.     As  the  first  experiments  were  not  intended  to  he 
qualitative,  this  solution  was  not  renewed,   but   it   must 
be   observed   that    under   these   conditions   the   diffusing 
solution   must   become   continuously   weakened   with   the 
progress  of  the  diffusion,  so  that  in  the  later  stages  the 
diffusion   would   go   on   very   slowly.      Before   any   calcu- 
lations therefore  could  be  made,  this  would  have  to  be 
taken   into  account,   together  with   the   possible  swelling 
or  contraction   of  the  jelly,   and    if   it   were   jiossible   to 
apply  the   method   quantitatively   it   would   jirobahly  be 
better  to  employ  larger  quantities  of  the  solution   kept 
gently  stirred  and  rejilaced  by  new  solution  before  sensible 
change    had    taken    place    in    the    concentration.      Both 
solutions  of  the  normal  salts  and  others  rendered  basic 
with  definite  additions  of  sodium  carbonate  were  employed, 
and  one  of  the  most  striking  facts  observed  was  that  the 
rate  of  diffusion  and  the  ap]>arent  amount  of  Iwdrolysed 
acid  was  in  the  case  of  chrome  chloride  iniaffcctcd  by  these 
conditions,  and  the  differences  scarcely  if  at  all  exceeded 
that  of  in'obahle  experimental  errors,  while  with  the  clirome 
alum,  the  diffusion  of  the  chromium  was  rendered  much 
slower,  but  witliout  any  corresponding  influence  on  that 
of  the  acid.     From  a  solution  of  clirome  alum   rciulcrcd 
green   by   boiling,  the  diffusion  of  acid  was  much   more 
marked  than  from  the  violet  normal  salt,  supporting  the 
^■iew   that   the   change  of  colour   was  due   to   hydrolysis 
and  the  formation  of  a  basic  salt.     .As  has  been  noted, 
the  solution  of  chromium  chloride  employed  was  materially 
stronger  than  tliat  of  the  chrome  alum,  and  jxrhaps  this 
may  explain  tlie  differences  of  effect.     A  further  experi- 
ment   is   ill   progress   with  solutions   of   equal   chromium 
concentration. 

The  rate  of  diffusion  was  found  to  be  quite  indei)endent 
of  the  bore  of  the  tube. 


An  interesting  effect  noticed  in  some  of  the  ex|)erinients 
both  with  chromium  chloride  and  chrome  alum  was  the 
production  of  strice  or  layers  of  green  parallel  to  the 
surface  and  of  greater  intensity  than  the  layers  above 
and  below.  These  recall  the  somewhat  similar  effectB 
observed  in  the  diffusion  of  bichromate  in  gelatine  con- 
taining traces  of  silver  nitrate,  or  convei-sely  of  silver 
nitrate  in  bichromated  gelatine.  The  latter  has  l>een 
recently  investigated  liy  R.  E.  Liesegang  (Kolloide  Z., 
1907,  2,  70),  wlio  finds  that  it  is  much  influenced  by 
the  presence  of  gelatoses  or  decomposed  gelatine.  Ostwald 
has  explained  tlie  phenomenon  as  due  to  the  existence 
of  a  .su|)ersaturated  solution  of  silver  cliromate  which 
diffuses  without  precipitation  to  a  certain  concentration 
at  which  "  germs  "  are  spontaneously  formed,  and  the 
concentration  falls  to  saturation,  and  again  diffuses 
till  it  again  becomes  sufficiently  supersaturated.  Liesegang 
points  out  that  the  gelatoses  increa.se  the  solubility  of 
silver  chromate.  Although  no  two  salts  which  mutually 
give  ri.se  to  a  less  soluble  one  are  present  in  the  green 
chrome  solutiorLs,  the  explanation  is  probably  somewhat 
similar.  The  hydrolytie  dissociation  and  diffusion  of 
the  acid  makes  the  salt  continually  more  basic  until  at 
last  a  jiart  becomes  iiica))able  of  further  diffusion,  and 
possibly  acts  as  a  semi]X>rmeable  membrane  to  the  more 
basic  j)art.  while  the  more  acid  or  normal  j)Ortion  diffuses 
further  until  it  in  turn  becomes  too  basic.  It  is  aUo 
jwssible  that  the  basic  salt  passes  sjiontaneously  from  the 
sol  to  the  gel  condition  at  a  certain  degree  of  basicity, 
leaving  a  more  acid  salt  in  solution,  a-s  it  is  well  known 
that  when  scjiaration  takes  ])lace  in  such  basic  solutions, 
the  jiortioii  uniirecipitated  is  much  more  acid  than  before, 
the  gel  formation  being  only  reversible  in  presence  of 
considerable  excess  of  acid. 

The  ])henoniena  in  the  case  of  iron  and  aluminium 
salts  are  very  similar  in  iharactcr  to  those  just  described, 
the  diffusion  of  the  acid  always  considerably  preceding 
that  of  the  base.  In  the  case  of  ferric  chloride,  the  salt 
fixed  is  of  the  deep  brown  characteristic  of  basic  ferric 
salts.  Willi  alumina  it  is  of  course  colourless,  but  may 
be  made  visible  by  the  addition  of  a  trace  of  yellow 
logwood  infusion  with  which  alumina  forms  a  violet 
lake. 

The  experiments  described  are  not  only  interesting  as 
demonstrating  in  a  striking  way  the  hydrolysis  of  such 
salts,  but  also  illustrate  what  has  long  been  taught  by 
one  of  us,  and  has  recently  been  fullv  jiroved  bv  Stiasnv 
(f'ollcgiuni.  1908.  :i37 ;  this  J..  190S.  1030),  "that  the 
acid  and  the  colloidal  base  are  ab.sorbed  indcix-ndently 
by  the  amphoteric  gelatine  or  gelatigenous  hide-fibre,  and 
that  either  may  be  absorbed  in  excess  according  to  the 
conditions  of  the  exjieriment. 


Diffusion  oj  Chrome  CMoride.  in  Odaline. 


Basicity  of  chromium  chloride 

solution. 
10  c.c.  to  per  cent.  CrCls60H.. 


19  hours. 


67  hours. 


91  hours. 


Chrome, 


Acid.        Cbrome, 


Acid.      I   Chrome.         ^Id. 


Clirome, 


115  hoon. 

Aci.l. 


About  1-4  per  cent,  cliromium 

Normal  salt 

-H-3  c.c.  .VI   XajCOi    

+  •!■»  c.c.  -V  1  NajCOi    

+  5-7  c.c.  A"  1  NajCOs    

As  basic  a§  possible 


1-8 
1-7 
1-7 
1-7 
1-6 


2-1 
2-0 
2-0 
1-9 
2-1 


31 
3-1 
3-1 
3-1 
S'O 


3-5 
3-4 
3-4 
3-5 
3-6 


3-6 
3-8 
3-6 
3-6 
S-5 


4-0 
4-0 
4-0 
4-0 
4-1 


4-2 
4-2 
4-1 
4-1 
4-1 


4-<l 
4-« 
4-4 
i-i 
4-7 


Basicity  of  chromium  cliloride 
solution. 
10  c.c.  10  per  cent.  CrCl,80H;. 

139  liours.                      1A3  flours. 

17  days. 

— 

climiiu'.         .\cid. 

Cbrome. 

Acid, 

Chrome, 

Acid, 

— 

About  1*4  per  cent,  chromium 

4-e 
4-0 

SO 
5-0 
4-9 
5-0 
6-1 

5-0 

K-4                    T.R 

— 

-H.3  c.c.  -V  1  SaiCOi    

5-0                 5-4                 7-6 
4-9                 a-3                 7-A 



-H2-8  c.c.  .V  1  SajCOi    

45 
4-6 
4-& 



-K8-7  cc.  SI  NaiCO.    ; 

As  ba^lc  as  possible  

4-a 

4-» 

S-4 
5-5 

7-S 

— 
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Diffusion  of  Chrome  Alum  in  Odatine. 


Basicity  of  chrome  alum                            19  hours. 
solution. 

67  hours.                      91  hours. 

115  hours. 

About  1  per  cent,  clirommm  iiz 
saturated  chrome  alum  (about          ,    Chrome.         Acid. 
5  per  cent.). 

Chrome. 

Acid.         Chrome.         Acid. 

Chrome. 

Acid. 

■formal  salt    1        1-1                1-2 

1.9          2.1      !     2.2     1     2.5 

2.6         1        3.(r 

+  1  c.c.  N.\  sodium  carbonate    0*9                1-5 

+  2  c.c.  A  1  sodium  carbonate 0.8                1.9 

As  basic  as  possible  0-7        |       1.7 

1.8 

1-3 
1-2 

2.2 
2-4 
2-3 

2-2         1        2.6 
1-7         i        2.8 
1.6         1        2-7 

2-3 
1-9 
1-7 

2-9 
3-1 
3-5 

Basicity  of  chrome  alum                       139  hours.                |            163  houre. 
solution.                              1                                         1 

17  days. 

— 

saturated  chrome^alum  (about           |    g^^me.         Acid.      ,   Chrome. 

Acid. 

Chrome. 

Acid. 

— 

Normal  salt    2-9 

3-3         1        3-1 

3-1         1        2.7 
3-4                 2.1 
3.3         t        1-9 

3-5 
3.4 
3-6 
3.4 

4-7          i         ."i-S 

+  1  c.c.  A';l  sodium  carbonate    2-5 

+  2  c.c.  N'\  sodium  carbonate     2*0 

As  basic  as  possible 1       1*8 

4.1 
3.0 
2.5 

5-0 
4-9 
4-7 

— 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Removal  of  liquid  from  solid  materials  :  Apparatus  for 
the .  P.  J.  Ogle,  London.  From  F.  .St.  Q.  Cock- 
bum,  Traag,  Norway.     Eng.  Pat.  2815,  Feb.  7,  1908. 

The  material  to  be  iilteretl  is  fed  continuously  from  a 
hopper  which  rotates  over  a  horizontal,  anniiiar  filter. 
The  latter  is  supported  over  a  vacuum  chamber  and  the 
liquid  is  sucked  through,  leaving  the  solids  on  the  surface 
of  the  filter.  Immediately  in  front  of,  and  attached  to,  the 
rotating  hopper  is  a  curved  skimming  blade  which  strips 
off  the  cake  of  solids  from  the  filter.  The  place  of  the 
removed  solids  is  at  once  taken  by  fresh  material  from  the 
hopper,  so  that  the  vacuum  is  not "  broken  "  and  the  jiroccss 
)s  continuous.  The  space  below  the  filter  is  divided  by 
j  radial  partitions  into  sections,  each  connected  to  a  double 
I  vacuum  receivei.  Washing  liquid  is  sprayed  on  to  the 
'  surface  of  the  deposit  by  a  rotating  arm  which  follows  the 
feed-hopper  at  a  determined  distance.  The  filtrate  and 
wash-water  passing  through  the  filter  are  directed  into  one 
or  other  of  the  double  vacuum  receivers  by  a  butterfly 
valve  operated  by  the  rotating  frame  which  carries  the 
skimmer,  feed-hopper,  and  wash-wat«r  pipe. — W.  H.  C. 

Pressure-fillers  ;■  Plate  for .    C.  W.  Merrill,  I^ad,  S.D. 

U.S.  Pat.  912,867,  Feb.  16,  1909. 
The  claim  is  for  a  filter-plate  having  a  solid  central  web, 
the  surface  of  which  is  corrugated.  The  corrugations  are 
arranged  in  such  a  manner  that  they  form  concentric 
polygons.  The  sides  of  the  polygons  are  intersected  by 
iramage  grooves,  each  of  which  is  shorter  than  the  shortest 
interior  surface  dimension  of  the  filter-plate.— W.  H.  C. 

Filtration  and  pnrifieafion  of  gases  and  vapours.     G.  F. 

Jaubert.  Fr.  Pat.  394,472,  Dec.  5,  1907. 
■rHE  purifying  material  is  contained  in  closed,  cylindrical, 
iietal  casings  or  cartridges,  the  ends  of  which  are  made 
'f  thin  material  so  that  they  may  be  easily  perforated. 
I  lie  case  or  cartridge  is  jilai-cd  between  two  adjustable 
ubular  supports,  each  of  which  is  provided  with  projecting 


teeth  so  that  when  they  are  forced  together  to  grip  the 
cartridge,  the  teeth  perforate  the  thin  ends  and  allow  the 
gas,  which  enters  by  one  support  and  leaves  by  the  other, 
to  pass  through  the  purifying  material.  The  object  of  the 
arrangement  is  to  prevent  the  deterioration  of  the  purifying 
material  when  stored  before  use  and  to  allow  the  intro- 
duction of  the  cartridge  into  the  stream  of  gas  without 
admitting  any  air. — W.  H.  C. 


Packing  for  flier-press  dements.      L. 
206,711,  March  13, 


.Schargel. 
1908. 


Ger.  Pat. 


The  packing  consists  of  a 
flat  rmg,  g,  of  ebonite  or 
other  suitable  material, 
shown  in  cross-section,  in 
Figs.  1  and  2.  on  which  are 
fastened  rings,  a,  b,  of 
rubber,  of  any  suitable 
cross-section.  The  rubber 
rine,  a,  does  not  cover 
the"  whole  width  of  g,  but 
leaves  a  portion,  c,  free. 
In  this  portion  cuts,  f,  are 
made  at  intervals  as  shown 
in  Fig.  3,  corresponding  to 
pieces,  d,  on  the  filter-press 
elements,  so  that  the  pack- 
ing can  easily  be  put  in 
place. — A.  S. 


Liquids    which    readily    deteriorate    [e.g.,    si^ar   pitcea]7 

Apparatus  for  the  filtration  of .     H.  Hoppe.     Uer. 

Pat.  206,408,  April  1.3,  1906. 
A  NtnMBER  of  small  sand-filter  boxes  are  connected  to 
common  miet  and  outlet  pipes,  the  connections  between 
the  boxes  and  the  inlet  pipe  being  of  such  a  kind  that  they 
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can  be  easily  opened  and  closed.  A  lifting  and  trans- 
porting device  is  provided  for  removing  the  filter-boxes 
to  the  sand-washing  apparatus.  In  the  a]ip:iratus  shown, 
the  tilter-boxes  have  conical  bottoms  with  central  pipes 
which  project  downwards  into  openings,  provided  with 
rubber  rings,  in  the  inlet-pipe  for  the  liquid  to  be  filtered 
or  into  the  discharge  pipe  for  the  wash-water.  The 
liquid  to  be  filtered,  e.g.,  sugar  juice,  passes  tipwards 
through  the  filters.  Above  the  filter-boxes  is  a  pipe  for 
supplying  wash-water. — A.  S. 

Evaporaiing  apparatus  [for  sugar  solutions,  etc.]. 
Maschinenfabrik  Orevenbroich,  Grevenbroich,  Germany. 
Eng.  Pat.  20,972,  Oct.  5,  1908.  Under  Int.  Conv., 
Oct.  8,  1907. 


The  side  of  the  tubular  heating  chamber.  1,  is  carried 
upwards  beyond  the  bottom  of  the  vapour  chamber.  4.  and 
the  ends  of  the  tubes,  2.  also  ])roject  bevond  the  upper 
tube-plate.  The  circulating  pipe,  6,  which  is  closed  above 
and  below,  projects  beyond  the  upper  and  lower  tube- 
plates  and  is  perforated  both  above  and  Ijelow,  a  shown 
at  /(.  The  liquid  to  be  evaporated  {e.g.,  sugar  solution) 
enters  through  10,  passes  up  the  tubes,  2,  and  overflows. 
A  portion  returns  through  the  perforations,  h,  to  the  cir- 
culating pijie,  G,  and  anotlier  portion  passes  through  the 
perforations,  i.  into  the  annular  space,  5,  from  whence  it 
overflows  through  b.  Any  froth  formed  overflows  into  the 
annular  trough,  7.  earr\-ing  with  it  any  separated  impuri- 
ties.    From    7.    these   are   removed    with   the    liiiuid    bv 

the    ■  ■  .1        -  -y- 

to 


>.^  .^ w., ...^  ..,^,.,v«  „j 

e  pipes,  g,  c,  and  any  separated  liquid  returns  through  d 
the  annular  chamber,  '>. — W.  H.  C. 


Drying  air  ;    ilethod  of  and  apparatus  for  .     H.  C. 

Gardner,  Chicago,  111.     U.S.  Pat.  910,525,  Jan.  26,  1909. 

Air  is  dried  by  cooling  it  and  exposing  it  to  the  action  of 
a  hygroscopic  agent.  The  apparatus  comprises  three 
chambers.  A  coiled  pipe  con\cving  a  refrigerating  liquid 
passes  through  the  first  and  third  of  the  chambers,  and 
the  second  chamber  is  traversed  by  tubes  and  forms  a 
heat  exchanger  for  the  air,  so  that  the  cold  dry  air  leaving 
the  apparatus  assists  in  the  cooling  of  the  moist  air  on  its 
way  to  the  drying  chamber.  The  air  is  cooled  in  the  first 
chamber,  and  then  passes  through  the  tubes  in  the  heat 
exchanger  and  thence  through  the  third  chamber.  A 
hygroscopic  solution  is  distributed  over  the  coiled  pi]*  in 
this  latter  chamber,  and  the  solution  is  kept  in  circulation 
and  maintained  at  approximately  the  same  strength 
throughout  the  process.  The  dried  air  then  passes  around 
the  tubes  in  the  heat-exchanger  to  the  outlet  of  the 
apfMiratus.— A.  T.  L. 


KUn.     3.  E.  Kennedy.  New  York.     U.S.  Pat.  911,058, 
Feb.  9.  1009. 

.\  WATER-j.\C'KETED  tube  is  disposed  axially  within  a 
horizontal  rotary  kiln,  and  air  and  gas  mixed  with  products 
of  combustion  from  the  chimney  are  introduced  into  the 
interior  of  the  tube  by  pipes.  The  gas  and  sir  escajw  into 
the  kiln  through  syn\metrically  disposed  openings  in  the 
jacketed  tube,  so  that  each  part  of  the  kiln  receives 
substantially  equal  supplies  of  air  and  gas. — \V.  H.  C. 

Percolator    and    extractor.     C.     AVarburton,     Pawtucket, 
R.I.     U.S.  Pat.  912,034.  Feb.   10,   1909. 

A  Pr.ECOLATiN'o  receptacle  is  interposed  between  a  closed 
liquid  reservoir  above  and  a  closed  liquid  receiver  below. 
The  receiver  is  connected  to  the  liqiiid  reservoir  by  an  air- 
pipe  in  the  length  of  which  the  bulli  of  a  rubber  hand-pum]) 
is  interposed.  On  compressing  the  bulb,  air  is  withdrami 
from  the  receiver  and  a  partial  vacimm  is  created  therein. 
The  air  so  withdrawn  is  forced  into  the  upl)er  liquid 
reservoir  and  produces  a  pressure  on  the  surface  of  the 
percolating  liquid. — W.  H.  C. 

Air  pyrometers.     M.  Arndt.  Aachen.  Germany.   Eng.  Pat. 
2914,  Feb.  10,  1908. 

See  Fr.  Pat.  388,992  of  1908  ;  this  J.,  1908,  970.— T.  F.  B. 

Dislillinij  npptiratus.     E.  Flick,  Cologne.  (!ermanv.     Eng. 
Pat.   2.1.323.  Nov.  24.   HK)8. 

See  Fr.  Pat.  392,074  of  1908  ;  this  .1.,  1909,  15.— T.  F.  B. 

Filling  material  for  reaction  spucnx.     0.  Guttmann,  London. 
U.S.  Pat.  012,310,  Feb.   10.   1909. 

See  Eng.  Pat.  -Um  of  1907  ;   this  .J.,  1907,  8.59.— T.  F.  B. 

Agitating  and  separating  mixtures  oj  solid  matter  and 
liquids.  J.  T.  Carrick,  Assignor  to  B.  S.  Pattison, 
Johannesburg.     U.S.  Pat.  912,541,  Feb.  16,  UKI9. 

See  Fr.  Pat.  394,133  of  1908  ;  thU  J.,  1909,  236.— T.  F.  B. 

Puritying    materials ;     Process    of    recovering .     H. 

Kirzel,  Leipzig-Plagwitz.  Germany.     U.S.  Pat.  913.o00. 
Feb.  23,  1909. 

See  Fr.  Pat.  391,169  of  1008  :  this  J..  1908.  1 102.— T.  F.  B. 

('Compressing  air  or  gasts  :  Processes  and  apparatus  for . 

H.    A.    Humphrey.     Fr.    Pat.    394.04.J.    Aug.    6,    1908. 
Under  Int.  Conv.,  Oct.  It,  1907. 

See  Eng.  Pat.  22.646  of  1907  ;  this  J.,  1908.  1 101.— T.  F.  B. 

Evaporating  apparatus  wiOi  continuous  remoml  of  jrolh 
and  impurities  from  the  liquid.  Maschinenfabrik 
Grevenbroich.  Fr.  Pat.  394.964,  Oct.  6,  1908.  Under 
Int.  Conv.,  Oct.  8,  1007. 

See  Eng.  Pat.  20,972  of  1908 ;    preceding.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Irish  peat  industries  ,•    Reports  upon  the  .     Part  II. 

H.    Rvan.     Economic   Proe.    Rov.    Dublin   Soc.,   1908. 
1,  465—546.     (See  this  J.,  1007,"  1130.) 

The  subject  is  treated  under  the  following  headings:— 
Section  1.  Peat  fuel  industries.  1.  Pro|K"rtics  of  fuel; 
general  remarks  on  peat  fuel.  2.  Cuttingof  turf  in  Irr-land  . 
'  peat  digging  machines.  3.  Drying  or  "  saving  "  turf 
defects  of  turf.  4.  Hand-turf.  5.  l*rcss-turf  ;  wet  pre*.- 
processes,    centrifugal    press,    and    dry    press   proccsae* 

6.  Machine-turf.  7.  Drying  machine  tuff.  8.  Electro 
peal.  9.  General  jlan  for  a  turf  factory  ;  use  of  )x'«t  fuel. 
Section  II.  Peal  distillation  industries.  1.  Turf  charcoal. 
2.  Coking  in  heaps.  3.  Coking  in  furnaces.  4.  Cokine 
in  retorts  ;  electrical  coking  process  :  coking  by  super 
heated  steam.  .">.  Properties  of  turf-charcoal ;  turfit' 
or  half-coked  turf  :  utilisation  of  by-pro<luct8  :  turf-t»r  : 
extraction  of  acetic  acid  and  ammonia  from  the  "g**- 
water  "  :  light  petroleum,  lubricating  oil,  and  wax.  6. 
Properties    and    average    amounts    of    the    by-product* 

7.  Turf-gas  ;  illuminating  gas  from  turf.  8.  Heating  gi"- 
from  turf;     turf  generator  gas.  ^9.  Distillation  of  turf 
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I  at  low  temperatures  ;  preparation  of  ammonium  sulphate 
!  from  turf.  Three  plates,  tables  showing  the  Irish  imports 
!  and  exports  (1904.  1905.  and  1906)  of  peat-moss  litter 
,  and  peat  fuel,  and  a  bibliography,  are  apjiended  to  the 
paper. — A.  8. 

Coal  production  and  consumption  in  the  principal  countries 
of  the  world.     Board  of  Trade  J.,  March  4.  1909.     [T.R.] 

The  production  of  coal  in  the  five  principal  coal- producing 
countries  of  the  world  in  1905,  1906,  and  1907  was  as 
follows  : — 


Countries. 


1905. 


1906. 


1907. 


tons.* 
1  Cnited  Kingdom  ...      236,129,000 

I  Germany 119,350,000 

France 34,652,000 

Belgium I     21,506,000 

United      States      of 
America I  350,821,000 


tons.* 

251,068,000 

134,914,000 

32,920,000 

23,191,000 


tons.* 
267,831,000 
140,885,000 
35,586,0001" 
23,324,000 


369,783,000      428,896,000tll 


•  Tons  of  2240  lb.     t  Provisional  figures.    ||  Including  lignite. 

■     The  total  known  coal  production  of  the  world  (exclusive 
jof  brown  coal  or  lignite)  in  1907  was  about  1.000  million 

tflns,    of    which    the    United    Kingdom    produced    rather 

more   than   one-fourth. 

The  following  statement  shows  the  production  of  coal 
.in  the  principal  British  Colonies  and  Possessions  in  the 
•years  1905,  1906,  and  1907.     The  amounts  are  in  every 

case  stated  in  tons  of  2240  lb.  : — 


■  Country 

1905. 

1906. 

1907. 

tons. 

tons. 

tons. 

British  India 

8,418,000 

9,783,000 

11,147,000* 

Anstralia 

7,494,000 

8,596,000 

9,681,000* 

New  Zealand 

1,586,000 

1,730,000 

1,831,000* 

Canada 

7,739,000 

8,717.000 

9,385,000* 

rransvaal    . . . 

2,327.000 

2,583,000 

2,574,000 

:ape  of  Good 

Hope  . 

147,000 

128.000 

129,000 

N'atal   

1,129,000 

1,239,000 

1,530,000 

)range  Kiver  Colony 

106,000 

235,000 

446,000 

•  Provisional  figures. 

The  consumption  of  coal  in  some  of  the  chief  con- 
uming  countries  is  shown  in  the  following  statement, 
a  which  the  comitries  are  given  in  the  order  of  importance 
8  coal  consumers  in   1907  : — 


1906. 


tons. 
Inited  States '  343,281,000 


I'nited  Kingdom 

(ermany 

■ranee 

ussia  

ustria-Hnngary 
«lginin 


169,017,000 
106,716,000 
45,915,000 
23,604,000' 
19,314,000 
19,661,000 


tons. 
361,602,000 

174,361,000 
119,282,000 
49,441,000 
25,489.000* 
21,234,000 
22,468.000 


tons. 

417,875,000 

182.674,000 

128.411,000 

52,885,000 

24,708,000* 

24,257,000 

22,805,000 


*  Provisional  figures. 

Lignite. — The  statistics  of  lignite  production  show 
lat  the  principal  producing  countries  are  Germany, 
ustria,  and  Hungary,  which  in  1900  produced  55,513.000 
ms,  23,779.000  ton's,  and  0.263.000  tons,  respectively, 
hilst  the  provisional  figures  available  for  the  pro- 
ttction  of  Germany  in  1907  show  a  production  of 
1,542,000  tons.  In  Austria  the  output  of  lignite  for 
)07  was  25,840.000  tons.  The  quantity  of  hgnite  pro- 
aced  in  the  United  States  is  included  in  the  figures  of 
lal  produced,  which  have  already  been  given ;  the 
test  available  figures  giving  the  production  of  lignite- 
•parately  relate  to  1905,  when  it  amounted  to  0.149.0(111 
•ns.  In  no  other  country  does  the  quantity  iiroduced 
ach  one  million  tons.  In  the  United  Kingdom  it  has 
I  some  years  been  nil. 


Ethylene  ;    Synthesis  of from  carbon  monoxide  and 

lii/drogen.     E.     Orlow.     J.     Russ.     Phvs.-Chem.     Ges., 
1908,    40,    1588—1590.     Chem.    Zentr.",    1909,    1,    735. 

A  MiXTtJEE  of  hydrogen  and  carbon  monoxide  was  led 
through  a  glass  |J-tnbe  filled  with  a  catalytic  substance 
and  heated  at  95° — 100'  C.  The  catalytic  substance 
was  prepared  by  impregnating  pieces  of  coke  «-ith  a  solution 
of  nickel  nitrate  and  palladium-ammonium  chloride, 
and  subsequently  heating.  The  gases  leaving  the  U- 
tubc  contamed  up  to  6-6  per  cent,  of  ethylene.  Under 
similar  conditions  no  reduction  of  carbon  dioxide  to 
formaldehyde  could  be  detected,  but  at  higher  temper- 
atures carbon  dioxide  yielded  some  ethylene  and  methane. 

—A.  S. 

Gases;    The  ignition-temperatures  of  — .     H.   B.  Dixon 

and  H.  F.  Coward.     Chem.  Soe.  Proc,  1909,  26,  67. 

The  temperature  to  which  two  gases  must  be  heated  in 
order  that,  when  brought  into  contact,  they  will  inflame 
immediately  has  been  determined  by  passing  an  inflam- 
mable gas  up  a  tube,  terminating  in  a  nozzle,  fixed  in  the 
centre  of  a  second  tube  conveying  a  current  of  air  or 
oxygen,  and  electrically  heated.  Thus  no  reaction  occurred 
during  the  preliminar}-  heating  of  the  ga.ses.  The  tempera- 
ture of  the  gas  2  mm.  below  the  nozzle  was  measm'ed  by 
means  of  a  protected  thermo-junction.  The  ignition- 
temperature  of  hydrogen  thus  obtained  was  constant, 
within  10°,  under  variation  of  the  following  circumstances  : 

(1)  The  rates   of   flow  of  the  gases,   within  wide   limits. 

(2)  The  size,  material,  and  surface  condition  of  the  jet 
and  of  the  walls  of  the  furnace.  (3)  The  rate  of  heating  of 
the  furnace.  (4)  The  position  of  the  thermo-junction, 
either  inside  or  just  outside  the  nozzle.  The  ignition- 
temperature  was  at  first  decreased  some  20'  by  increasing 
the  diameter  of  the  outer  tube,  but  a  limit  was  then  reached 
when  doubling  the  diameter  produced  no  further  decrease. 
The  ignition-temperature  was  raised  5'  by  working  under 
half  an  atmosphere  pressure,  but  decreased  by  30°  under  a 
pressure  of  two  atmospheres.  The  ignition-temperature 
of  hydrogen  in  air  is  the  same  as  in  oxygen.  The  results 
obtained  at  atmospheric  pressure  are  given  in  the  following 
table.  The  paraffins  and  ammonia  gave  numbers  varying 
with  the  rates  of  flow  of  the  gases,  as  well  as  with  the  size 
of  the  furnace  tube,  so  that  ttieir  ignition-temperatures  are 
not  so  clearly  defined  as  those  of  hydrogen,  carbon 
monoxide,  and  the  other  gases.  It  was  also  stated  that 
alteration  of  the  proportion  of  the  gases  within  wide  limits 
had  no  effect  on  the  isnition-temperature. 


Ignition  temperature. 


In  oxygen. 


In  air. 


Between. 

Mean. 

Between. 

Mean. 

Hydrogen 

580—590° 

585° 

580—590° 

585° 

Carbon  monoxide 

(moist)    

637—658 

650 

644—658 

651 

Cyanogen  

803—818 

811 





Ethylene 

500—519 

510 

542—547 

543 

Acetylene  

400—440 

428  (?) 

406—440 

429 

Hydrogen  sulphide 

220 — 235 

227 

346—379 

364 

Methane   

556—700 

— 

650—750 

— 

Ethane    

520—630 

— 

520—630 

— 

Propane    

490—570 



— 

— 

Ammonia  

700—860 

— 

— 

— 

Patents. 

Fuel  for  internal  combustion  engines,  and  manufacture 
of  same.  S.  Barth.  Fr.  Pat.  .394.386,  Sept.  17,  1908. 
Under  Int.  Cony.,  Aug.  6,  1908. 

A  CELLUi-AR  substance  such  as  wood,  straw,  peat,  coal, 
cellulose,  celluloid.  pa])er,  etc.,  is  ground  to  a  very  fine 
powder  and  sifted  to  remove  fibres.  Any  resinous  or 
agglutinant  constituents  arc  removed,  and  nitrates  or 
oilier  substances  readily  yielding  oxygen  arc  added 
to  increase  the  force  of  the  explosions,  if  desired.  The 
fuel  is  used  in  place  of  the  usual  liquid  fuels  for  internal 
combustion  engines. — \.  T.  L. 
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Briquettes  ;•     Process    of   mixing   binding    materials   w>ith 

small  coal   for   the  manufacture  of .     Gewcrkschaft 

des  Sfoinkohlenberg-nerks  Adler.  Fr.  Pat.  394,740, 
Sept.  28,  1908. 
In  the  manufactnre  of  briquettes,  the  bin  ling  materials, 
in  a  very  finely  divided  state,  are  blown  into  the  mass 
of  small  coal  by  means  of  steam  or  com|iresse(l  air.  The 
binding  material  [e.g.  pitch  or  naphthalene)  is  used  in 
the  form  of  very  fine  powder  or  a  liquid  spray,  and  the 
compressed  air  mav  advantageouslv  be  preheated. 

— W.  C.  H. 

Smoke  ;■    Purijying    and '  rendering    innocuous  .     H. 

Beirnaert.  Fr.  Pat.  394,034,  Dee.  2,  1907. 
The  coal  charged  into  the  furnaces  is  previously  mixed 
with  a  small  proportion  of  lime  or  calcium  carbonate 
in  order  to  prevent  the  disengagement  of  sulphur  dioxide. 
The  quantity  so  addotl  is  adjusted  according  to  the  per- 
centage of  sulphur  contained  in  the  coal. — W.  H.  C. 

Coke  ovens  7   Horizontal-flued .     A.  Lupton,  London, 

and  T.  H.  Riley,  Sheffield.  Eng.  Pat.  8926,  April  24, 
1908. 
To  facilitate  the  repair  of  coke-ovens  having  horizontal 
heating  Hues,  sujx'rposed  flues  are  separated  by  "header 
bricks  "  which  rest  at  one  end  upon  the  oven  wall,  and 
at  the  other  end  upon  the  central  wall  separating  adjacent 
Hues.  The  outer  ends  of  the  "header  bricks"  are  protected 
by  grooved  and  tonguod  facing  bricks,  and  the  space 
between  their  inner  ends  is  occupied  by  vertical  slabs. 
The  thickness  of  the  slabs  may  bo  varied  to  givo  the  usual 
tapering  form  to  the  oven.  When  any  of  the  bricks  in 
tho  oven  walls  require  renewing,  the  walls  of  the  heating 
tlues  above  the  repair  are  supported  during  tho  operation 
by  props  beneath  the  sound  "  brick  headers." — A.  T.  L. 

Gas;      Process    oj    manujacturing jrom    coal.     B. 

Thiemich,     Dresden-Xausslitz,     Germany.     U.S.     Fat. 

912,509,  Feb.  16,  1909. 
Gas  for  actuatmg  an  intemal-combustion  engine  is 
generated  by  causing  powdered  coal  to  fall  intermittingly 
upon  a  surface  heated  by  the  exploded  gases  of  the  engine, 
pressing  the  coal  against  the  heated  surface,  and  removing 
the  non-volatile  residue  of  the  coal  before  the  next  charge 
of  coal  is  supplied. ^A.  T.  L. 

Oas-producer.      E.    Lawrenz,    Lvnn,    Mass.     U.S.    Pat. 
912,580,  Feb.  16,  1909. 

Thk  producer  comprises  a  cylindrical  casing  and  a  hollow 
lining  formed  of  two  tiers  of  segmental  iron  l)locks.  Water 
is  circulated  through  the  hollow  blocks  forming  tho  upper 
tier,  and  the  hot  water  from  the  upper  tier  is  led  into  tho 
lower  tier  of  blocks.  Tho  steam  generated  in  the  lower 
tier  of  blocks  is  led  into  the  producer  with  nir  which  has 
circulated  tlirough  a  passage  between  the  casing  and  the 
hollow   lining. — A.  T.  L. 

Oases ;    Apparatus   and   process   for  manufacturing  and 

mixing and  delivering  the  mixed  ginses  to  giis-engines. 

B.  Loorais,  Hartford.  Conn.,  and  H.   Pettil'one.  New 
Pvochelle,  N.  Y.,  Assignors  to  Power  and  ]\liningA!achinery 
Co.,  New  York.     U.S.  Pats.  912,698  and  912,699,  Feb. 
16,  1909. 
Produckr  gas  and  water  gas  are  generated  alternately  in 
a  producer,  and  after  passing  through  scrubbi  g  and  cleans- 
ing apparatus,  the  gases  are  collected  in  separate  holders. 
Tiie  water  gas  and  producer  gas  are  then  mixed  in  a  tliirrt 
gas-holder  and  the  mixture  is  delivered  to  an  engine. 

—A.  T.  L. 

[Producer]  gas  ;    Process  and  apparatus  fur  the  generation 

of u!ith  the  admission  of  air  and  .«/<nm  at  the  centre 

of  the  producer.  R.  Panek.  Fr.  Pat.  394.810,  Sept.  30, 
1908. 
To  prevent  the  formation  of  clinker  on  the  grate,  the  whole 
or  the  greater  part  of  the  steam  is  adniiltcd  through 
openings  near  the  apex  of  a  central  conical  grate  or  tuyere. 
The  interior  of  the  grate  is  divided  by  a  horizontal  partition 


into  an  upper  and  a  lower  compartment.      The  whole,  or 

the  greater  part  of  the  air  is  introduced  through  the 
lower  compartment,  and  the  whole  or  the  greater  pan  of 
the  steam  through  the  upper  compai'tmcnt.  In  one  form, 
the  conical  grate  is  mounted  eccentrically  on  a  rotating 
table  forming  a  water-trough  in  the  base  of  the  producer, 
and  tho  grate  is  provided  with  external  helical  steps  to 
facilitate  the  discharge  of  clinker.  The  ui)|)er  and  lower 
parts  of  the  grate  nuiy  be  both  conical,  or  the  lower  part 
may  be  cylindrical.  The  two  parts  may  be  separate,  and 
the  grate  may  be  cooled  by  the  circvilation  of  water  through 
ft  pipe  coiled  around  it. — A.  T.  L. 

[Suc/irtn]    gas-producer.     V.    G.    >tontaland-Davray.     Fr. 

Pat.  39r..l03.  Oct.  9,  1908.     Under  Int.  Conv..  Oct.  10, 

1907. 
The  producer,  which  works  with  a  down-draught  and  is 
suitable  for  semi-bituminous  coals,  comprises  a  cylindricsl 
brick-lined  casing  surmounted  by  an  annular  vaporiser 
and  an  annular  fucl-container.  The  (uc\  in  the  container 
is  free  to  fall  as  the  fire  descends.  Air  enters  through  the 
open  vertical  passage  formed  by  the  annular  fuel- container, 
and  the  tire  can  be  poked  at  any  time  through  this  passage. 
Steam  from  tho  vaporiser  passes  througli  a  cock  controlled 
by  the  engine  governor  and  enters  the  air-inlot  passage 
just  above  the  top  of  the  lire.  The  fuel  column  rests  upon 
a  horizontal  grate  having  rectangular  openings.  Vertical 
yjokers.  worked  by  a  lever  from  outside,  may  be  passed 
through  these  openings,  and  horizontal  pokers,  also  worked 
from  (lul-iide.  may  he  passed  between  the  vertical  pokcn" 
when  tlic  latter  are  raised,  in  order  to  discharge  the  clinkere 
over  tlie  edge  of  the  grate.  The  hot  gases  leave  the  pro- 
ducer through  an  opening  above  the  level  of  tho  grate,  and 
pass  throucrii  a  coke-scrubber  and  a  filter  of  wood-fibre, 
and  finally  to  the  engine. — A.  T.  L. 

Electric  incandescent Inmpfilamcnls.     The  British  Thomson- 
Houston  Co.,  Ltd.,  London.     From  (ieneral  l^lectric  Co.. 
Schenectady,  N.Y.,  U.S.A.     Eng.  Pat.  10.590,  Mav  15. 
1908. 
TuxcSTEN  or  other  suitable  refractory  metal   ]>owdcr  i< 
made  into  a  paste  with  gelatinous  zirconium  oxalate  and 
extruded  into  threads.     The  latter  are  dried  and  heated, 
whereby  the  oxalate  is  decomposed  into  oxide  ami  the 
filament  is  sintered  together. — W.  H.  C. 

[Carhoni  filaments  for  incandescence  electric  lamps  ;  Manu- 
facture oi .     K.  Rittersberg  and  H.  Rubert.     Fr. 

Pat.  394;302.   Sept.  15,  1908. 

The  carbon  is  obtained  by  carbonising  a  vegetaMi-  '>il 
This  carbon  is  mixed  into  a  paste  with  resin  and  a  bii  Im.. 
agent,  and  the  mixture  formed  into  filament'*.  Thf  1 1' 
ments  are  rendered  conductive  and  are  finif^hed  by  !u  I'li . 
in  a  furnace  to  SOO' — 1000'  C.  The  filaments  have  a  mt* 
high  specific  resistance,  a  life  of  1000  honi-s.  and  an 
efficiency  of  about  1  watt  per  candle-po«er.-  -A.  T.  L. 

Metallic     fdamenis    for     incandescence    lamps.     Wolfram 
Lanipen  Act.-Ges.     Fr.   Pot.  394,.585.  Sept.   23.  UKW. 
Under  Int.  Conv..  Oct.  7,  1907. 
The  ])atenl:  relates  to  a  process  for  removing  carhui!  ''  ' 
filaments  of  tungsten,  molybdenuiii,  osuiiuni.  chi'  r 
tantalum,  etc..  or  of  alloys  of  these  metals.     In-i'     ■ 
oxidising  the  carbon,  tho  filaments  are  heated  to  !■    i 
by  the  i>a.<isage  of  an  electric  current  in  an  atmosp'  ■ 
pure  dry  hydrogen  and  sulphuretted  hydrogen.     The  ■  .i  i- 
is    converted    into    carbon    bi.sulphioe.    and   the    n.c '   I 
sulphides  formed  are  reduced  by  tho  hydrogen. — .\-  1 .  L 

Incande.ircnce  electric  lam  pi ;    Process  for  preventing  l> 

volatilisation  nl  metallic  filaments  in  .     Bergmiuiii 

Klektricitiit'i-Werke  Akt-Ges.      Fr.  Pat.  394.823.  Oct.  I 
1908.     U.nder  Int.  Conv.,  Oct.  .■«.  1907. 
The  process  consists  in  the  introduction  of  traces  of  • 
complex  gas.  and  more  particularly  traces  of  phosphoreMeo 
hydrogen,  into  the  lamp  bulb.     The  exjjlanation  suggw**'' 
is  that  in  conseq\ience  of  the  low  velocitv  of  the  mi'I' ' ''  ' 
compared  with  that  of  tho  hydrogen  molecule,  the  . ' 
discharges  which  are  probably  the  cause  of  volatilisali"i' 
a  lamji  containing  hydrogen,  are  prevented. — .\.  T.  L. 
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Retort  for  the  distillation  of  coal  and  other  carbonaceous 
iubstances.  T.  Parker,  London.  U.S.  Pat.  913.552. 
Feb.  23.  inO!t. 


See  Fr.  Pat.  380,01 
Gas-producer. 


(j£  1907  ;  this.!.,  1907,  1271.— T.  F.  B. 


G.    Hatton,    Biierley    Hill. 
912,373,  Feb.  10,  1909. 


U..S.    Pat. 


See  Eng.  Pat.  13,877  o£  1904  ;  this  J.,  1905,  6G6.— T.  F.  B. 

Metallic  conductors  [incandescence  filaments]  of  high  reiii.it- 

unce  ;  fiefrarlory .     Cie.  Fran^.  pour  ["Exploitation 

des   Proc.    Thomson-Hou.ston.     Fr.    Pat.    395.163,  Oct. 
12,  1908. 

«EE  Eng.  Pat.  24,707  of  1907  ;  tliLs  J.,  1908,  849.— T.  F.  B. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL   WAXES. 

Destructive  diatillation  of  pit-coals.  E.  J.  Constani  and 
E.  A.  Kolbe.  .7.  Casbeleuclit.,  1908,  51,  669—673, 
693—699. 

The  authors  stvidied  the  destructive  distillation  of  11  coals 


( from  France,  a  Spanish  coal  from  the  Pyrenees,   and  a 
j  French  lignite.     The  results  agree  with  the  rule  given  liv 
Sainte-Claire-Deville    and    Bunte    for  gas-coals,  that  the 
greater  the  proportion  of  oxygen  in  the  coal,  the  smaller 
is   the    yield    of    coke    and    the    areater    the    yield    of 
volatile  sub.stances,  and  t)ie  greater  also  the  quantity  of 
moist\ire  in  the  air-dried  coal.     The  resrilts  also  agree  with 
the  observation  of  Constam  and  Schlapfer  that,  in  general, 
the  composition  and  the  calorific  value  of  the  coke  are  inde- 
pendent of  the  chemical  composition  of  the  coal,  and  are 
determined  chiefly  by  the  temperature  and  duration  of  the 
distillation  process.     The  varying  rates  at  wliich  gas  wa.s 
made  during  the  progress  of  the  distillation  were  observed  ; 
the  higher  the  percentage  of  volatile  matter  in  the  coal, 
the  greater  was  the  yield  of  gas  during  the  first  10  minutes, 
ind  almost  the  whole  of  the  gas  was  liberated  during  the 
Srst  25  minutes  in  all  cases.     The  greater  the  yield  of 
sas,  the  higher  were  the  percentages  of  carbon  dio.xide, 
leavy    hydrocarbons,    carbon    monoxide,    and    methane, 
md  the  lower  the  percentage  of  hydrogen,  and  in  general, 
he  lower  also  was  the  calorific  value  of  the  gas  per  unit 
veight.     The  heat  balance  of  the  distillation  showed  an 
ivera^e  loss  of  4-4  per  cent,  of  the  heat  of  combustion  of 
he  coal.     The  authors  consider  that  no  formula,  such  as 
hat  given  by  Goutal.  will  enable  the  calorific  value  of  coal 
0  he  accurately  calculated  from  the  proximate  analysis. 
ks  the  proportion  of  fixed   carbon   in  the  ash-free   coal 
acreases,  the  calorific  vabie  increases  to  a  maximum  with 
oals  containing  18 — 22  per  cent,  of  volatile  matter,  and 
hen  decreases  with  semi  anthracitic  and  »nthracitic  coals. 
''he  paper  also  contains  full  details  of  the  composition  of 
le  coke,  and  of  the  yield,  composition,  and  calorific  value 
f  the  gas,  tar,  and  pitch. — A.  T.  L. 


ndf.ne  ;    A  sodium  derivative  of .     R.   Weissgerber. 

Ber.,  1909,  42.  569—572. 

'hkn  pure  or  crude  indene  i.s  mixed  with  sodamide,  heat 
developed,  ammonia  is  evolved,  and  the  sodium  com- 
)und  of  indene, 

C6H4<^      ~  >CH, 
X'HNa/ 

formed.  The  mixture  is  warmed  for  2  hours  to  110'  — 
•'«'  C,  to  complete  the  reaction.  When  crude  indene  has 
en  used,  the  imattacked  hydrocavlions  are  separated 
)m  the  reaction  product  by  distillation  in  a  vacuum, 
still  purer  iirodmt  is  obtained  by  adding  the  calculated 
lantlty  of  metallic  sodium  to  crude  indene,  warming  the 
xture  for  5-6  hours  to  120'— 130"  V..  and  passing  in  a 
nv  stream  of  ammonia.     At  140= — 1.50°  0.  the  reaction 


between  sodium  and  indene  proceeds  without  the  use  of 
aiTimonia  ;  if  about  2  per  cent,  of  an  organic  base  such  as 
aniline,  toluidine,  or  ])yridine  be  added,  the  temperature 
need  only  be  maiutained  at  100' — 105'  C.  for  3  hours. 
U'he  I'eaction  affords  a  very  convenient  method  of  obtaining 
pure  indene  from  coal  tar  (see  Ger.  Pat.  205,465,  this  J., 
1909,  84).-J.  C.  C. 


Indene  in  coal  far. 


A.  Spilker  and  A.  Dombrowskv. 
1909.  42.  572—573. 


Ber., 


Pure  indene  prepared  from  the  sodium  compound  (see 
preceding  abstiact)  melts  at  — 2'  C,  boils  at  182-2° — 
182-4=^  C.'(corr.  781  mm.);  sp.  gr.  at  1.5"  r./15°  C,  1-0002; 
and  nD=  1-5773  at  18-5°  C.  The  dibromide  is  quite  stable 
and  crystallises  from  petroleum  in  colourless,  stout  prisms 
m.  pt.  31-5° — 32-5'  C.  It  gives  a  characteristic  magenta 
red  coloration  with  cold,  concentrated  sulphuric  acid, 
which  disappears  on  dilution  with  water.  —J.  C.  ('. 

o-Nitro-p-eresol :     Behaviour    oi    towards    unlphuric 

acid.     G.  Schnltz  and  0.  Low.     Ber..  1909,  42,  577—578. 

Bv  treating  o-nitro-/;-cresol  with  fuming  sulphuric  acid, 
acetylacrylic  acid  is  formed  in  accordance  mth  the  equation, 

2C.H7X03-f7H,SO,-.2C5H50,+(\K,),SO,-f4H,0+ 
6SO,4-4CO.,. 

—J.  C.  C. 

Folynitphthcnic  acid.t.  K.  Cliaritschkow.  J.  Russ.  Phye.- 
Chem.  Ge.s.,  1908,  40,  1757—1774.  Chem.  Zentr.,  1009, 
i,  854. 

By  the  oxidation  of  Caucasian  petroleum  with  atmospheric 
oxygen  in  presence  of  caustic  soda,  the  author  obtained 
non-crystallisable  pol^-naphthenic  acids,  of  sp.  gr.  1-2, 
easily  soluble  in  alcohol,  benzene,  chloroform,  ether,  and 
rarbon  bisulphide,  slightly  soluble  in  petroleum  spirit. 
These  acids  decom])ose  when  heated  in  vacuo  ;  they  are 
daik-coloured,  owing  to  the  presence  of  asphaltum"  into 
which  they  are  gradually  converted  on  keeping.  They  give 
Legal's  ketone  reaction  (red  coloration  with  sodium "nitro- 
prusside).  The  blue  copjier  salts  of  the  acids,  unlike  those 
of  naphthenic  acids,  are  only  slightly  soluble  m  water  and 
hydrocarbons.  The  esters  of  the  acids  ore  oily,  odour- 
less compounds  which  can  be  readily  separated"  from  the 
more  volatile  esters  of  naphthenic  acids.     A  poh-na,phtheruc 

acid  prepared  front  a  petroleum  fraction  boiling  at  169' 

171"  C,  corresponding  to  a  decanaphthene.  had  the  com- 
position. CjoH^^O,,.  On  reduction  with  hydriodic  acid  in  a 
sealed  tube,  it  yielded  a  hydrocarbon  resembling  the  heavy- 
oil  obtained  on  the  distillation  of  petroleum.  The  poly- 
naphthenic  acids  yield  nitro-derivatives  similar  to  those 
obtained  by  the  action  of  nitric  acid  on  the  higher-boiling 
petroleum  distillates.  An  acid  resembling '  the  poly- 
naphthenic  acids  was  obtained  by  oxidation  of  a  hydro- 
carbon prepnred  from  menthol  by  converting  the  latter 
into  the  corresponding  iodide,  and  heating  with  phosphoru.s 
and  iodine.  The  polynaphthenic  acids  probably  contain 
two  hydroxvl  grouos  in  addition  to  the  carboxyl  group. 

■—A.  S. 

Dust-laying  oils.     Heise.     See  XVIIIB. 

Emulsificalioii.     Marshall.     See  XXIV. 

P.4TENT.S. 

Extinguishing  fires  from  burning  benzine,  petroleum,  oil  of 
turpentine,  and  the  lihe.  \V.  E.  Evans,  London.  From 
W.  GraatT  und  Co.,  (ies.m.h.H.,  Berlin.  Eng,  Pat. 
17,156,  Aug.  14,  1908. 

The  patentee  proposes  that  fires  be  extinguished  by 
applying  to  them  a  solution  of  bromine  or  iodine  in 
carbon  bisul)ihide,  chloroform,  carbon  tetrachloride, 
etc.  The  vapours  of  brommc  or  iodine  set  free  by  the 
iieat,  being  of  higli  specific  gravity,  settle  down  as  a 
layer  on  the  burning  oil,  and  by  preventing  the  access 
of  air,  extinguish  the  fire. — W.  H.  C. 
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Cl.  IV.— colouring   UATTEKS   &   DYESXUFFS. 


[March  31.  1909. 


Distillation   of   bituminous   coal   or   similar  mrhonaciumt 
substances.     T.  Parker.     Fr.  Pat.  395,008,  Oct.  9,  1908. 

SEEEnp.  P.-it.  l<!,118ot  1907  ;  this  .7.,  190S.  114(1.-  T.F.B. 


IV,— COLOURING    MATTERS    AND 
DYESTUFFS. 

Di/eslufjs  .■   Rdalion  between  sensitiveness  to  light  and  con- 
stitution   o/    .     K.    Gcbhard.     Z.    angew.    Chem., 

1909,  22.  433—435. 

The  atithor  finds  that  the  sensitiveness  of  dvestuffs  in 
aqueous  sohition  towards  light  is  favoured  by  a  quinonoid 
structure,  but  the  jiresence  of  certain  groups  in  the  mole- 
cule has  also  a  great  effect.  In  general,  increase  in  the 
number  of  hydroxyl  groups  increases  the  sensitiveness 
to  light,  as  is  shown  in  the  case  of  dvestuffs  of  the  Alizarin 
ela.ss  except  when  a  third  hydroxyl  group  enters  the  -second 
benzene  ring,  as  in  Alizarin  Klue  X  and  Alizarin  SX, 
when  the  sensitiveness  is  reduced.  The  sodium  sjilts 
of  weak  acids  are  also  favourable  to  attack  by  light,  thus 
Acid  Magenta  is  more  sensitive  than  Diamond  .Magenta. 
Further,  the  replacement  of  one  of  the  hydrogen  atoms 
in  an  aminogroup  renders  a  dyestuff  more  sensitive  to 
light:  thus  HhodamincG  is  more  sensitive  than  Khodamine 
B.  Hydrogen  ions  have  a  deterrent  effect  on  the  light- 
sensitiveness,  Ciallein,  as  free  acid,  being  more  stable 
than  w^hen  in  the  form  of  a  salt.  Other  agents  having 
a  .stabilising  ett'cct  are  the  amino-group  and  the  .SO4". 
Br',  and  Cl'  ions.  Dvestuffs  containing  groups  tending  to 
make  them  sensitive  to  light  are  rendered  more  stable 
by  the  introduction   of  stabilising  groups  and  vice  rersd. 

— J.  C.  C 

Patents.  , 

Azo  di/estuffs  ;    Manufacture  of .     R.  B.   Ransford, 

London.     From    L.    Cassella    und    Co..    Franlcfort-on- 
Maine,   Germany.     Eng.   Pat.   2721,     Feb.   6,    1908. 

By  combining  one  molec  ule  of  diazotised  m-aminophenyl- 
5-hydroxy-l-2-naphthimidazole-7-suIphonic  acid  or  its 
dihydro  derivative  (hereinafter  <allc<l  "  imidazole  acids  "), 
with  a  second  moleoile  of  imidazole  acid,  polyazo  dyestuffs 
are  obtained  containing  a  double  imidazole  group.  This 
group  may  lie  formed  liy  combining  the  molecules  in  an 
alkaline  solution  and  the  product  may  then  be  combined 
with  one  molecule  of  a  diazo  comi)"und.  such  as  p- 
diazobenzencsulphonic  acid.  An  easily  soluble  dyestuff 
of  excellent  affinity  is  thus  produced,  whereas  the  analogous 
dvestuff  containing  only  one  imidazole  group  hardly  stains 
cotton.  Dyestuffs  containing  the  double  group  may  also 
be  obtained  by  diazotising  the  monoazo  dyestuffs  prepared 
from  the  imidazole  acids  and  then  combining  with  a  second 
molecule  of  imidazole  acid.  If  these  disazo  dyestuffs 
arc  diazotised  and  develojicd  on  the  librc,  tlycinm  fast  to 
washing  and  to  acids  are  obtained.  If  they  are  diazotised 
in  substance  and  combined  with  a  naphtholsulphonic 
acid,  a  series  of  cotton  dyestuffs  is  obtained,  the  members 
of  which  are  soluble,  fast  to  acids,  and  yield  yellowish- 
red  to  bluish-red  shades.  Example:  19-9  kilos,  of  the 
sodium  .sjilt  of  sul|>hanilic  acid  are  diazotised  with  36 
kilos,  of  hydrochloric  acid  of  21*  B.  and  7  kilos,  of  sodium 
nitrite.  The  diazo  comimund  is  introduced  into  a  well- 
cooled  solution  of  38  kilos,  of  m-aminophenyl-,5-hydroxy- 
l-2-dihydronaphthimidazole-7-sulphonic  acid  which  has 
been  dissolved  together  with  40  kilos,  of  anhydrous 
sodium  carbonate,  .\ftcr  two  hours  the  mixture  is  heated 
to  70°  C.  and  the  dyestuff  is  then  salted  out  and  filtered 
off.  For  further  diazotisation.  the  dyestutf  is  stirred 
to  a  paste  with  water  an<l.  after  cooling,  4.S  kilos,  of 
hydrochloric  acid  of  21"  B.  and  7  kilos,  of  sodium  nitrite 
are  added.  The  diazo  compound  is  formed  after  about 
6  hours.  It  is  introduced  into  a  solution  of  3S  kilos, 
of  m-arainophenyl-5-hydroxy-l-2-dihydronaphthimidazole- 
7-sidphonic  acid  and  40  kilos,  of  anhydrous  sodium 
carbonate.  After  heating  for  a  short  time,  the  dyestuff 
is  salted  out,  filtered  off,  and  dried.     It  forms  a  brown 


powder  which  gives  a  brilliant  red  aqueous  solution.    In 

concentrated  sulphuric  acid  it  dissolves  with  a  bluish- 
red  colour.  It  dyes  cotton  scarlet  shades,  which  when 
developed    with    /j-naphthol    vield    scarlet    red    shades. 

—P.  F.  0. 

Azo  colouring  vialter  [dyestuff]  ;    Manufacture  of  . 

J.  Y.  Johnson.  I^ondon.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
Eng.  Pat.  28,272,  Dec.  28,  1908. 

By  combining  diazotised  2 :  6-dinitroanilino  with  P- 
naphthol.  a  .scarlet  dyestuff  is  obtained  which  is  esjxjcially 
suitable  for  use  in  the  form  of  its  lakes,  since  these  ar» 
fast  to  water,  alcohol,  lime,  and  light,  an<i  are  insoluble 
in  oil  and  do  not  sublime.  Example :  18-3  jiarts  of 
2  :  fi.dinitroaniline  are  diazotised  in  concentrated  sulphuric 
acid  by  means  of  nitrosyl  sulphate  and  the  solution  ia 
nm  into  an  aqueous  susiiension  of  15  parts  of  fJ-naphthol 
to  which  ice  has  Ix-en  added.  The  combination  may  also 
be  carried  out  in  the  presence  of  sodium  i-arbouate,  lime, 
acetate,  or  a  substratum,  or  Turkey  red  oil  or  soap  may 
be  added.— J.  C.  C. 

6-Niiro-'i-cldoro-l-aminohemene-i-siiiplionic  actd  or  6- 
nitro-3-ehloro-l-aminobemene ;     Process    for    preparing 

.      Badische   Anilin   mid   Soda   Fabrik.     Ger.   Pat. 

200,345,  .March  7,   1908. 

By  the  sulphonation  of  3-chloro-l-acctaminolx'nzene,  the 
4-sulphonic  acid  is  obtained  :  this  is  nitrated,  and  the 
resulting  mass  is  diluted  with  four  or  five  times  its  weight 
of  water  and  heated  to  70° — 80°  C,  when  the  acetyl  group 
is  readily  removed  ;  an  alkali  salt  of  fi-uitro-3-chloro-l- 
aminobcnzene-4-sulphonic  acid  can  then  be  precijiitated 
by  addition  of  an  alkali  chloride  :  if  the  quantity  of  water 
used  lx»  such  that  there  are  20 — 30  parts  to  each  100  parts 
of  sul)>huric  acid  present,  and  the  heating  is  carried 
to  100°  C.  for  several  hours,  the  sulpho-group  as  wbU 
as  the  acetyl  group  is  eliminated,  and  6-nitro-3-chloro- 
1-aminobenzene    results. — T.  F.  B. 

Azo-dyeH'ilf .  \.  Bergdolt.  .Assignor  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co..  Elberfeld.  German\.  U.S.  Pst 
912,35(5.  Feb.  Ki.  1909. 

By  combining  diazotised  1  : 8-aminonsphthol  with 
1  :  S-dihydroxynaphthalenc-4-sulphonic  acid,  a  dark  bin* 
azo-dyestuff  is  produced.  This  dyes  wool  from  an  acid 
bath  in  violet  shades  which  arc  changed  to  violet-black 
after  chroming. — .J.  C.  C. 

Indiqo  ;  Production  of  halogen  diricalivesol .     Farbtn- 

faiir.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  394.St)l.  .Sept.  16, 
1908.  I'nder  Int.  Conv.,  Oct.  4,  1907.  Jan.  24.  Feb.  29, 
and  Mar.  7,  1908. 

See  F.ng.  Pat.  4423  of  1908  ;  this  J.,  1<H)9,  18.  In  addition 
to  the  cletails  given  in  the  Eng.  Pat.,  the  bromination  of 
dichloroindigo  with  the  formation  of  dicblcirodilmtmoindigo 
is  described  :  this  gives  redder  shades  than  tetribronio- 
indigo.  Further  it  is  slu)wn  that  dibromoindigo  can  be 
obtained  by  a  Iding  30  parts  of  .sodium  bromide  to  a  mixtnm 
of  10  parts  of  Indigo  and  300  parts  of  concentrated  sulphuric 
acid.  -J.  ( '.  C. 

Alizarin  ;      Manufacture    of    .     Farhcnfabr.     vorm. 

F.   Bayer  und  Co.     Fr.   Pat.   395.137,   i>(t.    Id.   190« 
Under  Int.  Conv.,  Feb.  22,  1908. 

Ai.ii'.Ar.ls  is  prepared  in  good  yield  and  of  a  high  (letfree  of 
purity  by  heating  anthraipiinone  with  lii'.'Idy  ecuiientratfil 
alkali  lye  (.80  |>er  cent.):  although  by  former  method- 
where  alkali  lyes  of  up  to  ."iit  per  cent,  strength  were  used 
and  the  presence  of  an  oxidising  agent  was  neces.<»ry  I" 
ensure  a  good  yield,  in  the  present  |)rocess  the  addition  el 
a  rcducini;  auent  actually  increases  the  yield.  Kxample  : 
.\  mixture  of  1200  kilos."  of  alkali  lye  (mixture  of  caustif 
soda  and  potasli)  of  80  per  cent,  strenirtli.  lOfi  kilo*-  <" 
sodium  sulphite,  and  200  kilos,  of  anthraiiuinone  is  hejttd 
to  200^'  C.  until  the  quantity  of  alizarin  does  not  inore»«e. 
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The  mass  is  then  poured  into  water,  filtered,  and  the  filtrate 
acidified.  The  alizarin  may  also  be  precipitated  by  formini; 
its  calcium  salt  and  decomposing  this  with  acid.  In  a 
second  example  200  Idles,  of  anthraquinone  are  heated 
with  800  kilos,  of  the  same  alkali  without  the  addition  of 
sodium  sulphite. — J.  C.  C. 

StUphidi!    dye-stuffs    and    their    nuuiiijacture ;     New . 

Act.-Ges.  f.  AniUnfabr.     Fr.  Pat.  394,832,  Oct.  2,  1908. 

By  heating  o-,  m-,  or  p-toluidine  or  thio-/)-toluidine  or 
the  acetyl  or  formyl  derivatives  of  tlie  former  bases  witli 
phenylenediainine  or  p-nitroamline  and  sulphur,  siJphide 
dyestuiis  are  produced  which  dye  cotton  direct  from  a 
sulphide  bath  in  fast  yellowish  olive  to  olive  shades. 
Example  :  A  mixture  of  107  parts  of  /<-toluidine,  162  parts 
of  p-phen3dencdiamine.  and  l'i7  parts  of  sidphur  is  heated 
in  a  reflux  apparatus  to  220' — 240"  C.  ior  8  hours.  The 
mass  is  dissolved  in  a  mixture  of  2460  parts  of  crystallised 
sodium  sulphide  and  1230  parts  of  water  and  the  dj'estuff 
is  precipitated  by  means  of  a  current  of  air  or  by  acidifying. 
In  a  second  example  a  mixture  of  214  parts  of  o-toluidine, 
420  parts  of  p-nitroaniline,  and  1780  parts  of  sulphur  ia 
treated  in  a  similar  manner. — .T.  C.  C. 

Galloci/anines   with  amines ;    Process  for  prejiaring  con- 

densatinn-     products    of .     Farbwerke     vorm.     L. 

Durand,  Huguenin,  und  Co.  Ger  Pat.  206,465,  Feb. 
29,  190S.     Addition  to  Ger.  Pat.  192,529,  Nov.  20,  1906. 

j  AccoRDrao  to  the  main  patent,  the  condensation  of  gallo- 
cyanines  with  amines  was  carried  out  in  presence  of 
aromatic  nitro. hydrocarbons.  According  to  the  present 
patent,  the  condensation  is  effected  in  presence  of  a  brisk 
i  current  of  oxygen  ;  substances  which  assist  the  action  of 
the  oxygen,  such  as  manganese,  iron,  or  vanadium  coni- 
(puunds,  may  also  be  employed  to  facilitate  the  process. 

— T.  F.  B. 

Indigo  compounds  ;    Manufacture   nj   [halogenated]  . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm.  F. 
Bayer  und  Co..  Elberfeld,  Germany.  Eng.  Pat.  55S2, 
March  12,  1908.  Addition  to  Eng.  Pat.  4423,  Feb.  27, 
1908. 

See  Ft.  Pat.  394,861  of  1908 ;    preceding.— T.  F.  E. 

OdUmring  matters  of  the  anthracene  series  ;    Manufacture 

of  .     Badische  Anilin  und  Soda  Fabrik,   Ludwigs- 

hafen  on  Rhine,  Germany.  Eng.  Pat.  7418,  April  3, 
1908.     Addition  to  Eng.  Pat.   10,324,  May  2,  1906. 

See  Second  Addition  to  Fr.  Pat.  305,920  of  1906  ;  this  J., 
1908,  1015.— T.  F.  B. 

CompouTids  and  colouring  matters  of  the  anthracene  series  ; 

Manufacture  of .     .J.  Y.  Jolmson,  London.     From 

Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen  on 
Rhine,  Germany.  Eng.  Pat.  10.412,  May  13,  1908. 
Addition  to  Eng.  Pat.  14,578.  .July  14,  1905. 

See  Addition  of  :\Iay  11,  1908,  to  Fr.  Pat.  357.239  of 
IflOr, ;   this  J.,  1908,  1055.-  T.  F.  B. 

Mtmoazo  dyestuff  especially  snildble  for  emjiloyment  as  a 

bine-red  pigment  colour  :    Preparation  of  a .     K. 

Merz,  Frankfort,  Germany.  Eng.  Pat.  16,372,  Aug.  1, 
1908.     Under  Int.  Conv.,  Aug.  Z,  1907. 

^EF.  Fr.  Pat.  392,914  of  1908  ;   this  J.,  1909,  18.— T.  F.  B. 

ilonoazo  dyesluO  for  lakes  and  its  irulnslriul  avplications. 

B.  Lauch.     Fr.  Pat.   394.7.54,  Sept.  28,  ']908. 
^EB  Eng.  Pat.  18,738  of  1908  ;  this  J.,  1908. 1 107.  -T.  F.  B. 

v.— PREPARING,   BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,  AND    FIBRES. 

irtificial  silk:     Weighting and  making  it  insoluble. 

A.  Dubosc.  Soc.  Ind.  de  Rouen,  1909,  Sealed  document 
No.   530. 

'annin  is  added  to  the  solvent  used  in  making  Chardonnet 
ilk.      Thus    the    spun    fibre    contains    tannin,    and    a 


I    reducing  substance  is  employed  for  the  purpose  of  deni- 

tration,  instead  of  ammonium  sul])hide,  the  base  of  this 

j    reducing  substance  uniting  with  the  tannin  to  form  an 

I    insoluble    compound.     Before    denitrating,  it    is    recom- 

'    mended  that  the  fibre  be  passed  through  Turkey  red  oil. 

Substances    which    are    recommended    as    reducers,    are 

sulphides    of    magnesium,     aluminium,     antimony,    tin, 

and  silicon  ;    magnesium,  calcium,   or  aluminium  hydi;!- 

sulphites  or  stannites,  and  tin  chloride. 

Silk  fabrics;     Analysis    of    natural   and   artificial   -. 

Coppetti.     Ann.    Chira.    analyt.,    1909,    14,    47—51. 

The  usual  tests  for  distinguishing  between  natural  and 
I    artificial  silks  frequently  fail  when  the  fabrics  are  weighted 
and   dyed,   and   there   are   very   few    methods   available 
;    for  stripping  the  loading  and  dyestuff  from  the  silk  without 
!    destroying  the  fibre.     The  author  has  found  that  hydro- 
fluoric acid  is  an  excellent  stripping  agent,  which  readily 
removes   the    most   refractory    of    the    mineral    loadings 
commonly  employed.     The   fabric   is   steeped   in   hydro- 
fluoric acid  of  the  ordinary  commercial  strength  for  5 — 
10  minutes  ;    it  is  then  washed  and  heated  in  a  solution 
of  soap  to  the   boiling  point.     It  is  washed  again  and 
I    placed   in   a   5   per   cent,    solution   of   hydrochloric   acid 
j    with  which  't  is  boiled.     Next  it  is  bleached  in  a  solution 
I    of  sodium  hypochlorite,  again  acidified,  then  washed  and 
dried.     An   alternative   method   of   bleaching,   according 
to  the  nature  and  intensity  of  the  dyestutt'.  consists  in 
treating  the  fabric  with  a  permanganate  solution,  followed 
by  sulphurous  acid.     In  this  way  the  fibres  are  obtained 
practically   free   from    mineral   weighting   and   colouring 
'■    matters,  and  the  usual  tests  for  the  nature  of  the  silk 
'    can  be  applied.    When  the  fibres  are  sufficiently  colourless, 
nitric  acid  is  the  best  reagent  for  distinguishing  between 
the  silks  of  animal  and   those  of  vegetable  origin ;   but 
if  the  residual  colour  is  such  as  to  mask  the  yellow  stain 
produced  by  nitric  acid,  the  fibres  should  be  gently  warmed 
on  a  glass  slide  with  a  20  per  cent,  solution  of  potassium 
hydroxide,    which    dissolves    the   natural    silks    and    the 
artificial  silks  which  are  composed  of  gelatin. — .1.  F.  B. 

CUorinised  wool.     H.  P.  Pearson.   J.  Soc.  Dyers  and  Col., 
1909,  25,  81—83. 

Wool  is  chlorinised  for  use  in  the  manufacture  of  under- 
wear goods  as  follows  ; — Bleaching  powder  is  dissolved 
in   water  to  a  solution  containing  4  to  5  per  cent,   of 
available  chlorine,  and  sodium  carbonate  solution  is  added 
in   slight  excess,   the   mixture   being  stirred,   allowed  to 
settle,  and  the  clear  liquor  decanted.     100  galls,  of  bleaching 
powder   solution    containing   4'2    per   cent,    of   available 
chlorine  require  1  cwt.  of  97  per  cent,  sodium  carbonate. 
The    resulting   solution    contains   about    4    per   cent,    of 
available  chlorine  and  has  a  sp.  gr.  of  1-09.     The  excess  of 
alkali  makes  the  subsequent  liberation  of  chlorine  more 
gradual.     Solutions  containing  more  than  4-5  per  cent. 
of  available  chlorine  are  liable  to  form  chlorate,  which  has 
a   strong    yellowing    action    on    wool.       From    i    to    1 
pint    of    the    above-mentioned    hypochlorite    solution    is 
required  for  each  pound  of  wool,  and  a  l)etter  handle  is 
produced  by  adding  this  in  two  or  three  lot.s.  acidifying  after 
each  addition,  and  running  off  after  five  or  six  minutes' 
treatment  in  each  lot  of  acidified  liquor.     Hydrochloric 
acid  is  run  in  gradually  to  the  extent  of  two-tliirds  of  the 
volume  of  the  hypochlorite  solution  for  the  first "  end  "  and 
one-half  for  the  second  and  third.     The  goods  are  well 
rinsed,  and  the  colour  is  then  restored  by  a  bath  containing 
1  gallon  of  sodium  bisulphite  per  100  lb.  of  wool,  a  pint  of 
strong  sulphuric  acid,  previously  diluted  with  water,  being 
gradually    run    in.     A    bath    of    starmous    cliloridc    and 
hydrochloric  acid  may  be  used  instead  of  the   bisul[ihite 
bath.     After  rinsing  again,   the  goods  are  scoured   with 
soap  and  a  very  little  sodium  carbonate  to  restore  the 
handle.     It  is  essential  that  the  acids  should  be  nm  in 
very  slowly;  the  goods  nnist  be  kept  moving,  anil  occa- 
sionally squeezed,  and  the  machine  .should  be  well  covered 
ui.     Dry   chlorine   has   no   ai^tion     on     dry     wool,     and 
"  moderately    chlorinised "    wool    contains    no    chlorine, 
so  that  the  expression  is  really  a  misnomer.     The  edges 
of  the  scales  of  the  fibres  are  smoothed  domi  by  chlorin- 
ising,  and  the  wool  loses  its  felting  property,  and  is  therefore 
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almost  imivcrsallv  employed  in  this  condition  for  "  guar- 
anteed <inshrinkal)lc  "  gocKls.  Cliloriniscd  wool  has  much 
more  ntlinity  for  direct  dyestuifs  thiin  untreated  wool, 
and  it  is  ]iossiblc  to  obtain  colour  etTects  by  weaving  the 
two  toffether  and  then  dyeing.  For  printing  dee])  shades 
of  black,  and  of  some  other  colours,  on  woollen  fabrics, 
it  is  necessary  to  first  ehlorinise  the  wool,  though  a  lesser 
degree  of  chlorinising  is  employed  for  this  i>urpo9e  tlian 
for  wool  to  be  used  for  underwear.  If  a  single  drop  of 
water  is  placed  on  chlorinised  wool,  it  is  fairly  quickly 
absorbed,  and  the  wet  portion  has  a  circular  contour, 
whilst  ordinary  wool  absorbs  the  drop  very  slowly  and  the 
contour  of  the  wetted  ]>ortion  is  irregular.  Also  wetted 
chlorinised  wool  has  a  characteristic  scrooji  on  rubbing. 
Comparative  dyeing  tests  may  also  be  used,  or  the  fact  that 
chlorinised  and  unchloriniscd  wool,  when  rubbed  together, 
produce  an  electric  charge  sullicient  to  violently  dellect 
the  leaves  of  an  electrosco]*.  This  jihenomcnon  is  not 
produced  bv  two  pieces  of  unchloriniscd  wool  even  though 
of  different  kinds.  Garments  of  chlorinised  wool  wear 
badly.— E.  F. 

Adsorption  (dyeing)  and  agglutination  (jelling)  of  the  irool 
fibre.  E.  Justin-Jhieller.  Z.  Chem.  Ind.  Kolloide, 
1900,  4,  64—70. 
The  author  shows  experimentally  that  the  felting  of  wool 
is  due  to  the  swelling  of  the  li'bre,  under  the  action  of 
the  bath,  to  form  something  very  like  a  colloidal  gel, 
and  not  to  entanglement  of  the  fibres  by  means  of  their 
scales,  as  generallv  supiiosed.  This  was  shown  by  heating 
wool  libies  with  iiipiids  whilst  the  iibro  was  rigidly  fixed 
in  the  bath  :  scarcely  any  felting  took  ]ilace  with  distilled 
water  at  100°  C.  in"  one  hour  ;  with  water  containing 
much  lime,  distinct  felting  was  observed  under  the  same 
conditions,  whilst  sulphuric  acid  also  caused  felting. 
The  addition  of  a  small  amoimt  of  sulphuric  acid  diminishes 
the  felting  caused  bv  lime  in  water,  but  it  is  again  increased 
by  addition  of  a  further  quantity.  This  felting  of  the  fibre  is 
not  absolutely  essential  to  dyeing.  The  behaviour  of  wool 
towards  dvestuffs  is  sho^^■n  to  be  quite  different  from  that  of 
wood-  or  bone-charcoal.  .Adsorption  by  the  two  latter 
is  independent  of  the  temperature,  aiul  of  additions 
to  the  bath,  whilst  the  wool-fibre  only  adsorbs  the  dyestuff 
at  a  temperature  near  the  l)oiling  (loint  of  the  bath, 
and  often  only  in  ))resence  of  certain  additions  to  it. 
Du-ect  dyeing  dcjjcnds  on  the  solubility  eoefficicnt  of  the 
dyestuff  in  the  bath  on  the  one  hand,  and  on  the  adsorption- 
coefficient  of  the  fibre  under  certain  conditions  on  the  other, 
and  is  a  reversible  phenomenon  ;  if  the  former  factor  \ 
predominates,  no  dyemg  takes  place.  The  suljihuric 
,icid  used  when  dyciiig  with  acid  dyestuifs  acts,  according 
to  the  author,  bv  lowering  the  solubility  of  the  dyestuff 
in  the  bath  ;  dvestuffs  which  are  only  slightly  soluble  [ 
in  water  do  not"  rciiuiro  the  addition  of  sulphuric  acid. 
Basic  dvestuffs,  on  the  other  hand,  are  more  soluble  in 
acid  than  in  alkalino  mwlia,  and  therefore  only  dye  very 
weakly  from  an  acid  bath.  The  high  temperature  which 
is  necessary  causes  the  fibre  to  swell,  in  which  condition 
its  adsorption-coefficient  is  sufficiently  increased  to 
overcome    the    solubility-coefficient    of    the    bath. — E.  F. 

Paranitraniline  Rtd  ;  Formation  of .     M.  Pru«lhomme 

and  A.   Colin.     Rev.   Gen.  Mat.  Col.,  1909,  13,  GO— 08. 

H.^\^NO  previously  shown  (see  this  J.,  1909,  87)  that  the 
best  red  is  produced  with  a  developing  bath  which  contains 
free  acetic  acid  and  an  excess  of  sodium  acetate,  the 
authors  have  now  studied  the  effect  of  variations  in  the 
duration  of  the  immersion,  and  in  the  concentration 
of  this  hath.  They  find  that  the  intensity  of  the  red 
produced  is  proportional  to  the  concentration  of  tlie  de- 
veloping bath  and  to  the  duration  of  the  immersion. 
The  result  is  different  when  the  bath  contains  a  highly 
ionised  acid  (free  hydrochloric  acid  for  instance),  for 
then  the  red  docs  not  develop  until  the  iiattern  is  placed 
in  water  and  the  shade  (which  is  yellowish-red),  is  the 
more  intense— or  better,  the  less  attenuated — the  shorter 
the  time  of  immersion.  Given  a  prolonged  immersion, 
the  shade  obtained  is  an  orange- brovm  and  the  bath 
itself  becomes  coloured  brown.  The  presence  of  the  free 
acid  retards  the  development   of  the  colour  and   causes 


the  reaction  to  take  quit©  a  different  course ;  /3-naphthol 
is  liberated  and,  being  to  some  extent  soluble  in  dilute 
acid,  is  dissolved  and  reacts  in  the  bath  with  the  diazo 
compoimd.  The  jnoduct.  however,  is  different  to  that 
produced  under  normal  conditions  and  can  be  isolated 
as  an  orange-bro«u  ])0wder.  The  conclusions  arrived  at 
are,  that  a  good  red  is  produced  u|>on  material  which  has 
been  grounded  uith  either  sodium  naphtliolate  or  free 
naphthol.  by  developing  with  a  solution  of  a  free  diazo 
compound  or  its  neutral  salt.  The  presence  of  a  highly 
ionised  acid  not  only  retards  the  development,  by  lowermg 
the  degree  of  ionisation  of  the  diazo-comp>Jvmd,  but  brings 
about  variations  in  the  mode  of  combination  and  thus 
produces  ciilours  other  than  the  red  desired.  Acetic  acid, 
in  equivalent  proportions,  does  not  affect  the  degree  of 
ionisation  of  tlie  diazo-acetate  and  acts  but  little  upon 
the  sodium  naplitholate.  The  presence  of  sodium  acetate 
hinders  the  diffusion  of  sodium  naphtliolate  into  tlie 
bath,  diminishes  the  degree  of  solubility  of  naphthol  in  the 
acetic  acid,  and  lowers  the  degree  of  ionisation  of  the 
acetic  acid.  Tliese  conditions  are  those  which  <ire  most 
suitable  to  the  production  of  a  good  red.  The  degree 
of  blueness  of  the  shade  depends  upon  the  amount  of 
insoluble  azo-colour  depo.sited  upon  the  fibre.  The 
development  of  the  colour  should  not  occupy  more  than 
about  30  seconds,  as  longer  contact  with  the  ditizo  solution 
appears  to  injuriously  affect  the  shade  of  red. — F.  M. 

Fastness  of  eolnurs  to  light  ;    Use  of  potnssxum  ferricynniit 

in  determininij  the .     E.   Bechtel.   Rev.  Gen.   Mat. 

Col.,    litOO,   13,   73. 

Potassium  ferrocyanide  and  ferricyanide  when  in  solution, 
are  both  decomposed  by  solar  light,  and  the  amount  of 
decomposition  varies  with  the  concentration  of  the  solution. 
the  intensity  of  the  light,  and  the  duration  of  the  exposure. 
In  the  absence  of  light  the  salts  are  quite  stable.  The 
decomposition  is  most  rapid  with  the  ferricyanide  and  take.- 
place  acciirding  to  the  equation,  Fei(CN),;K5  +  GH;(>— 
0K('.\  +  0H('N4-Fc^(()H)e ;  the  concentration  of  "the 
solution  diminishes  in  arithmetical  progression  and  the 
quantity  of  ferric  hydroxide  )irccipitated  increases  at 
the  same  rate.  Using  a  solution  containing  say  50  grnu. 
per  litre,  and  placing  this  in  bern.etically  sealed  ves-sel* 
so  that  no  other  influence  but  light  can  affect  it,  the 
amount  of  ferric  hydroxide  deposited  will  be  a  measure 
of  tlie  intensity  of  the  light  to  wliicli  the  solution  was 
exposed.  The  dyestuff  to  be  tested  is  dyed  upon  suitable 
mateiial  and  the  shade  is  exposed  side  by  side  with  a 
solution  of  ferricyanide,  until  it  has  faded  to  a  definite 
extent,  ascertained  by  comparison  with  a  standard  tint. 
The  ferric  hydroxide  which  has  been  lu-ocipilated  from 
the  ferricyanide  solution  is  then  estimated  and  serves 
as  a  guide  to  the  degree  of  fastness  of  the  shade. — F.  M. 

Locust  bean  ;    The and  some  oj  its  jiractical  apfdi- 

cations.     M.  C.  Lamb  and  F.  J.  Farrell.     .J.  Soc.  Dyers 
and  Col.,   1900,  25,   77—81. 

Thk  seeds  of  the  locust  bean  are  removed  from  the  pod. 
freed  from  the  husks  and  germ,  and  then  from  the 
inner  husk  by  grinding  and  "  perling."  The  two  coty- 
ledons remain,  as  small  white  discs.  T  be  gum  is  extracted 
from  these  by  digesting  with  water  under  steam  prossurt 
for  iS  hours.  T'lie  gummy  mass  so  obtained  is  straineil 
througli  silk  bags  in  a  press,  an  anti.septic  is  added,  and 
after  setting,  the  product  is  sold  as  "  eum  tragasol.' 
.\ftor  drving  it  contains  : — Carlion.  43-.")l  ;  hydrogen. 
ti-23 ;  o.iygcn,  48-3S ;  nitrogen.  0o9 :  and  ash,  1-41< 
per  cent.  It  absorbs  a  large  quantity  of  water,  but 
IS  soluble  only  to  a  very  limited  extent.  The  easiest 
way  to  prepare  a  "  solution  "  is  to  stir  well  w  ith  hot  water 
until  the  water  is  almost  completely  absorbed,  heat 
gently,  ami  add  more  water  with  .stirring  at  80' ('.  t^nm 
tragasol  aiiparently  enters  into  intimate  comliination  wit! 
starches  and  fatty  matters,  and  is  a  valual>le  siziui:  material 
When  a  strong  solution  is  allowed  to  set  in  a  flat  tray, 
a  strong,  almost  transparent  film  is  produced,  which  ii' 
very  pliable  and  of  great  tensile  strength  ;  such  film- 
contain  i'M-5  |ier  cent,  of  moisture.  Gum  tragasol  is  bI>"' 
useful  in  the  leather,  laundry,  and  pafwr  iudustrie^. 
Table  linen  may  be  sized  with  tragasol,  and  can  then  l»" 
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passed  through  a  multiple  roll  calender  without  any 
tendency  to  stick  to  the  rollers.  The  great  elasticity 
of  a  tragasol  film  renders  the  gum  iiseful  for  dressing 
both  the  grain  and  the  flesh  sides  of  leathers,  and  when 
dyed  leather.^  are  treated  in  this  way.  the  colours  are 
rendered  much  faster  to  rubbing.  It  is  more  expen- 
sive than  Irish  moss  and  other  mucilages  used  in 
.  ither  dressing,  bnt  according  to  the  authors,  gives 
-iiperior  results.  It  is  also  more  expensive  than 
-tarch. — E.  F. 

Sponlanious  combuslion  of  wool  waste.     Nowicki.     See  XII. 

Partial  hydrolysis  oj  proteins.     Abderhalden.  See  XVIII.4 . 

Patents. 

W'eighling  silk  ;■  Process  of .     Wegmann  et  Cie.     Fr. 

Pat.  394,696,  Sept.  24,  1908. 
The  silk  is  wound  around  hollow  perforated  bobbins, 
which  are  surrounded  by  perforated  drums.  This  part  of 
the  apparatus  is  arranged  within  a  circulating  system 
through  which  the  weighting  solution,  the  washing  liquor, 
etc.,  can  be  made  to  flow  in  the  maimer  described  in 
i'r.  Pat.  335,596  of  1903  (this  ,T.,  1904,  251).  The  necessary 
liijuor  is  forced  into  the  interior  of  the  bobbin,  through  its 
perforations,  into  the  silk  and  through  the  perforations 
r.i  the  wall   of  the  surroimding  drum.     If  necessary,  the 

■rum  can  be  replaced  by  a  m rapper  of  cloth  or  other 
rmeable  material.     The  silk  can  also  be  dried  in  the 

vdro-extractor  without  unwinding  it  from  the  bobbins. 

—P.  F.  C. 

Weighting    process   for    muslins    and   other   light   fabrics. 
P.F.M.A.  Durand.     Fr.  Pat.  395,188,  Oct.  14,  1908. 

The  fabric  is  immersed  in  a  solution  containing  salts  of 
aluminium  and  barium  and  afterwards  in  a  second  bath 
containing  sodium  sulphate,  phosphate,  or  carbonate.  The 
barium  salt  may  be  replaced  by  a  soluble  lead  salt. — P.  F.  C. 

Ih/eing,    washing,    bleaching,    etc.,    of    textile    materials  ; 

Apparatus   for   the .     H.    Windrath.     Ger.    Pat. 

206,401,  Dec.  28,  1907. 

The  patent  relates  to  apparatus  of  the  type  in  which  the 
textile  material  is  disposed  in  horizontal  layers  between 
perforated  partitions,  the  dye-liquor,  etc.,  being  circulated 
through  the  layers,  alternately  in  opposite  directions,  by 
means  of  a  pump.  According  to  the  present  specification 
the  chamber  in  which  the  treatment  is  effected  is  divided 
by  the  horizontal  perforated  partitions  into  alternate 
material-compartments  and  liquor-compartments.  The 
odd-numbered  liquor  compartments  are  connected  to  the 
suction-pipe  and  the  even-numbered  ones  to  the  delivery 
pipe  of  a  circulating  pump,  so  that  the  liquid  is  forced 
through  each  of  the  compartments  containing  the  textile 
material  under  identical  conditions  with  respect  to 
temperature,  concentration,  and  pressure.  Means  are 
provided  for  reversmg  the  direction  of  flow  of  the  liquor. 

— A.  S. 

I  egetable    fabrics ';     Process    for    stiffening    and    inaking 

impermeable .     L.    S.    Marix.     Fr.    Pat.    394,657, 

Aug.  28,  1908. 

I  HE  material  is  ironed  or  calendered,  then  immersed  in 
a  solution  of  celluloid,  and  finally  dried  in  order  to 
evaporate  the  solvent. — P.  F.  C. 

Viscose  ;  Process  of  applying  and  treating  strands  with , 

and  the  article.  L.  SI.  Chorier,  Assignor  to  Soc.  Fran9. 
de  la  Viscose,  Paris.     U.S.  Pat.  912,812,  Feb.  16,  1909. 

See  Fr.  Pat.  335,598  of  1903  ;  this  J.,  1904,  251.— T.  F.  B. 

Artificial  threads  obtained  from  solutions  of  cellulose  nr 
similar  materials  in  an  ammoniacal  solution  of  a  metallic 

salt  or  oxide;    Treatment  of  .     P.   Follet  and  G. 

Ditzler.  Fr.  Pat.  39.5,223,  Oct.  13,  1908.  Under  Int. 
Conv.,  Oct.  15,  1907. 

EE  Eng.  Pat.  21,285  of  1908  ;  this  J.,  1909,  87.— T.  F.  B. 


Cloth  ;   Apparatus  for  treating  {dyeing,  etc.'\  .     H.  L. 

Gantt,  Pawtucket,  U.S.A.  Eng.  Pat.  774,  Jan.  13, 
1908.     Under  Int.  Conv.,  May  6,  1907. 

See  Fr.  Pat.  388,819  of  1908  ;  this  J.,  1908,  978.— T.  F.  B. 

ParanitranUinc  Red,  etc. ';  Process  of  obtaining .     E.  A. 

Foumeaux,  Manchester,  Assignor  to  Badische  Aniln' 
und  Soda  Fabrik,  Ludivigshafen  on  Rhine,  Germanv. 
U.S.  Pats.  913,633  and  913,634,  Feb.  23,  1909. 

See  Eng.  Pats.  764  and  765  of  1907  ;    this  J.,  1908,  157, 
158.— T.  F.  B. 


VII.— ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC     ELEMENTS. 

Hypophosphorous   acid ;    CatcUytic   oxidation   of by 

copper.  J.Bougault.  Compt.  rend.,  1909,  148,  415 
—417. 
When  solutions  of  8  grms.  of  copper  sulphate  and  2  grms. 
of  sodium  hypophosphite  are  mixed,  a  brownish-yellow 
precipitate  falls  which  is  converted  on  boiling  into 
crystalline  metallic  copper.  If  the  hypophosphite  be  in 
large  excess  (10  grms.  to  2  grms.  of  copper  sulphate), 
a  brown  precipitate  is  formed,  no  doubt  Wiirtz's  "  copper 
hydride,"  which  wlien  heated  evolves  hydrogen  and 
clots  together  on  the  .surface  of  the  liquid.  This  clot 
is  without  action  on  boiling  water,  but  boiled  in  solution 
of  sodium  hypophosphite,  evolves  hydrogen  and  oxidises 
the  hypophosphite  to  phosphite  and  phosphate.  The 
action  ceases  before  the  whole  of  the  hypophosphite 
is  oxidised,  but  on  decanting  the  solution  and 
adding  a  fresh  solution  of  hypophosphite,  it  begins 
again.  In  this  way  a  considerable  quantity  of 
hydrogen  can  be  obtained  by  means  of  a  small  amount 
of  copper  (1  atom  of  copper  to  about  30  molecules  of 
hydrogen).  Copper  reduced  by  zinc  also  produces  this 
effect,  but  much  more  feebly.  Probably  the  fundamental 
reaction  is  the  catalytic  decomposition  of  water,  the 
hydrogen  of  which  escapes  whilst  the  oxygen  oxidises 
the  hypophosphite. — J.  T.  D. 

Bleaching  powder  ;    A  crystalline .     K.  .1.   P.  Orton 

and  W.  J.  Jones.     Chem.  Soc.  Proc.,  1909,  26,  74. 

A  BASIC  hydrated  compound  of  calcium  chloride  and 
calcium  hypochlorite,  which  separates  on  cooling 
moderately  concentrated  (about  2iV)  solutions  of  bleaching 
powder,  was  described.  This  substance  has  been  obtained 
in  large,  prismatic  crystals,  the  properties  of  which 
closely  resemble  those  of  bleaching  powder.  On  the  other 
hand,  from  very  highly  concentrated  solutions  of  bleaching 
powder  (about  4A'),  a  hydrated  calcium  hypochlorite 
separates  at  low  temperatures. 

Nitrites;    The  action  of  carbon  dioxide  on. .     E.   R. 

Marie.     Chem.  Soc.  Proc,   1909,  26,  74. 

The  contradiction  in  the  results  obtained  bv  JIarie  and 

Marquis  (this  J.,  1904,  252  and  369)  and  Meunier  (this  J., 

1904,    321    and   56  ;   see  also  Papasogli.  Gaz.  chim.   ital. 

1881, 11,  277  ;  Moody,  this  J.,  1903,  1352)  m  investigating 

the  action  of  carbon  dioxide  on  nitrites  seems  to  bo  partly 

!    due  to  the  unsuitability  of  potassium  iodide  and  starch  as 

i    a  test  for  traces  of  nitrites  unless  special  precautions  be 

[    taken.     Warington  (Chem.  News,  1885,  51,  39)  finds  that 

one   of   the   most   delicate   tests  for  nitrous  acid   is   the 

coloration  produced  with  a-naphthylamine  (Criess). 

Carbon  dioxide  prepared  from  marble  and  hydrochloric 
acid,  was  washed  by  pas.sing  through  water  in  two  Drechsel 
bottles,  and  was  then  passed  through  10  per  cent,  aqueous 
potassium  nitrite  m  n  Cloez  washing  bottle,  the  construction 
of  which  is  such  tliat  it  i«  unlikely  that  liquid  will  be 
mechanically  carried  over  by  the  stream  of  g.is.  It  was 
then  passed  into  water  or  potassium  carbonate  for  periods 
varying  from  one  to  si.x  hours.  In  every  case  the  coloration 
with  potassium  iodide  and  starch  seemed  slightly  greater 
than    that    produced    by    the    reagents    alone.      With 
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a-naphthylamine,  a  faint  pink  coloi-ation  resulU>d  after  a 
few  ininiitos.  To  guard  against  the  possibility  of  mistaking 
nitrite,  mechanically  carried  over,  for  nitrous  acid,  a  dry 
Arnold  absorption  ajsparatus  was  inserted  between  the  Cloez 
bottle  and  the  final  tiask.  A  slight  mist  appeared  on  the 
inside  of  the  absorption  bulbs,  which,  when  washed  out 
with  water,  proved  faintly  acid  to  litmus,  and  with 
a-naphthylamine  gave  a  full  red  colour,  appiaring  in 
about  three  minutes.  The  water  in  the  ilnal  llask  was 
neutral  (after  boiling),  and  gave  with  a-naphthylamine  a 
faint  coloration,  appearing  in  about  fifteen  minutes. 
From  the  data  in  Warington's  pajicr.  the  ijuantity  of 
nitrogen  (as  nitrons  acid)  removed  by  one  litre  of  carbon 
dioxide  is  probably  less  than  one  two-hundredth  of  a 
ajilligram.  The  reduction  of  very  dilute  potassium 
permanganate  by  the  solution  in  the  final  flask  leads  to  a 
similar  figure. 

Ammonium  nitrite  :  Decomposition  and  siihlimation  of . 

P.   C.    Kay.     Chem.   Soc.   Proc,    1909,   25,   56. 

When  an  aqueous  solution  of  ammonium  nitrite  is  heated 
in  a  vacuum  at  about  37—40°  C,  only  a  very  small  portion 
of  the  S4vlt  decomposes  according  to  the  ccjuation  : 
NH.iX02  =  2H20-(-N2  ;  the  main  bulk  of  the  s^vlt  crystallises 
out.  If  the  temperature  is  then  gradually  raised  to 
7C  C,  slow  decomposition  continually  proceeds  according 
to  the  above  equation,  but  the  major  portion  of  the  salt 
sublimes  imchangcd.  When  this  sublimate  is  heated 
by  meiuis  of  a  naked  flame,  the  gaseous  products  are 
nitrogen  and  nitric  oxide,  the  latter  often  amounting 
to  as  much  as  6  jier  cent. 

Ferruus  sulphate  solulioiis  ;  Resistance  of lo  atmo- 
spheric oxidation.  T.  Warvnski.  Ann.  Chim.  analyt., 
1909,  14,  45—47. 

SOLI-TIONS  of  pure  ferrous  sulphate,  acidified  with  sulphuric 
acid,  are  by  no  means  so  readily  oxidised  on  exposure  to  the 
air  as  was  previously  supposed.  Dilute  solutions  (.Y/50)  of 
acidulated  pure  ferrous  sulphate  were  placed  in  large  bottles, 
the  stopficrs  of  which  were  removed  once  a  day,  to  renew 
the  supply  of  oxygen  in  contact  with  the  liquid.  The 
solutions  were  standardised  from  time  to  time,  and  it  was 
ascertained  that  after  4  months'  cxiiosure  only  about 
1.0 — 1-4:  jier  cent,  of  the  original  iron  had  been  o.xidised 
from  the  ferrous  to  the  ferric  state,  .^t  high  tcmix-ratures 
(80° — 96°  C.)  the  solutions  were  found  to  be  cq\ially 
resistant.  The  presence  of  sulphuric  acid  has  a  retarding 
action  on  the  oxidation.  The  solutions  mcntioneil  above 
contained  0-05  grm.-mol.  of  sulphuric  acid  jier  litre; 
other  solutions,  containing  similar  quantities  of  iron  with 
0-5  grm.-mol.  of  sulpluiric  acid,  showed,  after  liO  days, 
an  o.xidation  of  0-5- 1-0  i>er  cent,  of  the  iron  salt  present, 
whilst  solutions  containing  2  grm.-mols.  of  acid  showed 
an  oxidation  of  only  0-1— 0-2  per  cent.  On  the  other 
hand,  minute  quantities  of  certain  impurities  are  cajmble 
of  accelerating  the  oxidation  of  the  ferrous  salt.  When 
piano  wire  was  dissolved  in  such  proportions  that  the 
solution  contained  0-27  grm.-mol.  of  ferrous  sulphate 
and  1  -42  grm.-mol.  of  sulphuric  acid  jxr  litre,  the  oxidation 
at  the  end  of  100  days  amounted  to  8-86  per  cent.  C"uprio 
chloride  indiiccs  a  very  rapid  oxidation  of  the  ferrous 
salt;  with  a  concentration  of  O-OOl  grm.-mol.  of  cupric 
chloride  jier  litre,  the  oxidation  after  120  days  amounted 
to  41-8  per  cent.  Platinum  chloride  and  ]>alladium  nitrate 
are  still  more  active  catalysts  than  cupric  chloinde. 
Hydrochloric  acid  at  a  concentration  of  N/l — 1\72  also 
intensifies  the  oxidation  to  a  moderate  extent.  On 
the  other  hand,  certain  other  8.ilts,  e.g.  zinc  sulphate, 
silver  nitrate,  nickel  chloride,  chromium  sulphate,  vana- 
dium sulphate,  and  uranium  acetate  were  found  to  be  with- 
out effect.— J.  F.  B. 

Xickcl    sulphide ;      Separation     of    from     aqueous 

solution.     A.    Thiel   and    H.    Ohl.     Z.    anorg.    Chera., 
1909,  61,  396—412. 

It  has  been  observed  (this  J.,  1908,  47.1)  that  ammonium 
sulphide  fails  as  a  delicate  test  for  nickel  in  the  presence 
of  much  ammonia.     This  is  due  to  a  delay  in  the  separation 


of  the  nickel  sulphide  which  after  a  while  becomes  appai-ent 
as  a  brown  solution.  The  s])eed  of  the  reaction  is  foimd  to 
increase  with  the  concentration  of  the  nickel  salt  or  of  the 
alkaline  sulphide  and  also  with  rise  of  temiierature,  but  it 
diminishes  with  an  increase  in  the  ammonia  concen- 
tration. The  authors  reject  the  view  that  the  phenomena 
are  duo  to  the  formation  of  complexes  in  the  ammoniacal 
solution,  for  the  separation  of  nickel  sulphide  is  also 
hindered,  though  not  jirevented,  by  the  itresence  of  acids, 
and  in  the  presence  of  acetic  acid  a  brown  colour  often 
develops,  as  in  alkaline  solution  ;  moreover,  other  reagents 
behave  normally  with  nickel  salts  in  ammoniacal  solution. 
They  put  forwani  tho  following  explanation: — in 
ammoniacal  solution  the  complex  ion,  NiiN'HsJn,  is  in 
equilibrium  with  nickel  ion.s,  Xi  ■ ',  and  ammonia;  the 
concentration  of  the  nickel  ions  is  therefore  increased 
by  a  rise  in  the  total  nickel  concentration  and  diminished 
by  an  increase  in  tho  ammonia  concentration.  On 
adding  a  sulphide,  a  primary  (labile)  eipiilibrium  is  estab- 
lished according  to  the  equation.  Ni  '  ■•f.S"5iNiS, 
the  concentration  of  the  nickel  sulphide  molecules  rising 
with  that  of  the  nickel  ions  or  Kulplmr  inns.  This 
comparatively  soluble  nickel  suljibide  then  polymerises 
to  a  less  soluble  form  and  sejiarates  as  a  colloid  (lirown 
liquid)  or  prcciititate.  In  acid  sohition  the  concentration 
of  the  nickel  ions  depends  merely  on  that  of  the  nickel 
salt,  and  that  of  the  sulphur  ions  falls  with  an  increase 
of  acidity  which  therefore  hinders  tho  separation  of 
the  sulphide.  The  rate  of  )x>lymerisjition  is  increased 
by    rise    of    temperature. — F.  ."^ouN. 

Bismuth    hydroxide    and    its    behaviour    towards    alkalis. 
L.   Moser.     Z.   anorg.    Chem.,    1909,   61,   379—386. 

BiSMl'TH  hydroxide  is  obtained,  free  from  basic  salts, 
by  adding  H  solution  of  a  liisniuth  silt,  containing 
giyccrin.  to  caustic  alkali  solution,  and  then  sutiicient 
acetic  or  dilute  nitri<'  acid  to  leave  the  solution  only 
faintly  alkaline.  The  orthohydroxido.  Hi((}H)3,  is  probably 
first  precipitated,  but  this  loses  water  very  readily.  In 
the  presence  of  alkalis  the  orthohydroxide  changes  fmalljr 
to  the  metahydroxide,  HiO-OH,  which  is  fairly  stable  in  air 
free  from  carbon  dioxide  ;  this  changes  in  colour  on  exposure 
to  light,  from  yellowish-white  to  grey,  another  modification 
of  the  metahydroxide  lieing  ajiparcntly  foruud.  Hismuth 
hydroxide  is  practically  insoluble  in  cold  dilute  alkalis 
(lip  to  .Y/1).  but  is  distinctly  soluble  in  strong  solutions. 
At  100°  C.  the  solubility  in  strong  alkalis  is  quite  con- 
siderable, and  even  in  dilute  solutions  (3.V  to  .V/2)  it  is 
not  negligible. — F.  Sodx. 

Bismuth   halides  ,•     Hydrolysis   of   .     W.    Horz   and 

A.    Bulla.     Z.    anorg.    Chem.,    1909,   61,    387—395. 

The  hydrolysis  of  bismuth  chloride  and  bromide  at  25°  C. 
is  fouiid,  uiider  all  conditions  of  experiment,  to  give  only 
the  oxy  s;ilts,  Bit)Cl  and  BiOBr.  the  reactions  .strictly 
following  the  law  of  mass  action.  Bismuth  tluoride  is 
perfectly  st;ible  even  in  boiling  water,  undergoing  no 
hydrolysis. — F.  Sods. 

Solutions  of  colloidal  siilphur  and  crynlallnids  ;    Experi- 
mental studie.i  on  a  new  si/slem  of  equilibrium  : .     T. 

Svedberg.     Z.  Chem.  Ind.   Kolloide.   1909.  4,  49—54. 

Solutions  of  colloidal  s\dphur  were  jirepared  by  a  modifi- 
cation of  Kallo's  method,  by  dropping  a  strong  sohition 
of  .sodium  tliiosulpbate  into  cold  concentrated  sulphuric 
acid.  The  li(|\iid  was  diluted,  filtered,  precipitaleil  with 
sodium  chloride,  and  the  colloidal  sulphur  rei>catedly 
centrifuged  and  i-edissohed  in  water,  until  free  from 
sulphate.  The  solution  of  colloidal  sulphur  so  obtained 
shows  in  the  ultraniiciosco|)e  a  cone  of  light,  which  is 
apidiciitly  homogeneous.  The  colloidal  <olution  obtained 
OS  above  always  contains  scdiuiii  chloride  ;  in  cx|K"riuient« 
witii  other  electrolytes  it  was  therefore  freed  fmm  this  by 
repeatedly  precipitating  with  the  electrolyte  under 
examination  and  rcdis,solving  in  water.  It  was  found 
that  for  any  oartictilar  concentration  of  electrolyte,  a  state 
of  equilibrium  wus  (juickly  rcai-hed.  depending  on  the 
temperature,  and  that  the  amount  of  dissolved  colloidal 
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sulphur  increased  with  the  temperature  according  to  the 
exponential  ecfnation  :  c=e^'  where  c  is  the  percentage 
of  .sulphur  in  solution,  t  the  temperature,  and  k  .a  constant 
which  is  a  function  of  the  molecular  concentration  of  the 
electrolyte,  and  independent  of  the  nature  of  the  anion. 

— E.  F. 


Causticisitig  soda  fish  [jrom  cellulose  digetition^. 
See  XIX. 


Schacht. 


Colo'ir    reaction 


of    ferrous    salts. 
See  XXIII. 


P.^TENTS. 


Ricliaud   and    Bidot. 


Sulphur-burner  ;   .igitating .     J.  ('.  Wise,  Watertown, 

N.Y.     Re-issue  No.  12.!t21,  Feb.  Ifi,  1909.  of  U.S.  Pat. 
835,926,  Nov.   1.3,  190li. 

The  burner  consists  of  a  stationary  furnace  surmounted 
by  a  secondary  combustion  chamber  and  partially  encircled 
by  a  concentric  receptacle  or  hoppor  in  which  the  sulphur 
is  melted  by  heat  from  the  furnace.  The  molten  sulphur 
passes  into  the  furnace  througli  feed-holes  controlled  by 
valves,  and  during  its  combustion  it  is  stirred  by  a  revolving 
stirrer,  the  shaft  of  which  passes  through  the  bottom  of  the 
furnace  and  is  connected  with  mechanism  below  ;  residual 
impurities  from  the  sulplmr  are  forced  by  the  agitator  into 
a  special  aperture,  normally  closed  by  a  plate,  and  may 
be  removed  as  desired.  Air  is  supplied  radially  towards 
the  centre  of  the  furnace  through  a  number  of  adjustable 
inlets  above  the  level  of  tlie  material,  so  that  tlie  surface  is 
uniformly  supplied  witli  air.  The  gases  pass  out  from 
the  furnace  into  the  secondary  combustion  chamber  above, 
in  which  is  a  transverse  baffle-plate  which  becomes  heated 
and  so  raises  the  temperature  of  the  incoming  gases 
preparatory  to  combustion,  means  being  also  provided  for 
regulating  the  flow  of  the  gases  in  a  divided  circuitous 
path  around  the  baffle-plate  and  for  admitting  air  through  a 
number  of  adjustable  inlets  immediately  above  and  below 
it.  The  capacity  of  the  exhaust  in  the  combustion 
chamber  is  also  capable  of  adjustment. — p\  SoDX. 

Sulphur  dioxide  ;  Process  of  mnlcing .     C.  W.  Lyman, 

New  York.     U.S.  Pat.  911,735,  Feb.  9,  1009.' 

Molten  sulphur  is  delivered  in  '"  a  small  stream  '"  into  a 
closed  chamber  wliere  it  is  at  once  atomised  by  a  jet  of  hot 
compressed  air  impinging  on  it.  Additional  heated  air  is 
introduced  so  as  to  maintain  the  proper  proportion  of 
oxygen  in  the  chamber  and  secure  continuous  combustion 
of  the  sulphur  to  sulphur  dioxide. — F.  SODN. 

Sulphuric  acid  ;   Process  for  the  rapid  preparation  of 

without     employinrj     a     lead    chamber.     Erste     Oesterr. 
Sodafabrik  and  C.  Opl.     Fr.  Pat.  394.739,  Sept.  28,  190S. 

The  process  is  for  the  rapid  production  of  sulphuric  acid, 
without  the  use  of  lead  cliambers,  by  sending  the  gases 
containing  sulphur  dioxide  through  absorption  vessels  or 
towers  in  which  they  are  oxidised  by  nitrated  acid,  the 
nitric  oxide  formed  being  reoxidised  to  nitrous  acid  and 
absorlied  bj'  sulphuric  acid  again.  .\  series  of  4 — fi  towers 
working  systemaiically  is  preferably  employed,  a  part  of 
the  gases  circulating  through  the  towers  and  part  being 
compressed  and  utilised  in  elevating  and  pulverising  the 
nitrated  acid,  so  as  to  obtain  intimate  contact  and  rapid 
oxidation  of  the  sulphurous  acid  ;  or,  the  apparatus  for 
elevating  and  pulverising  the  acid  may  bt:  actuated  partly 
by  the  compressed  gases  and  partly  by  air.  and  a  eoncen- 
trating  tower,  giving  acid  of  fifi'  B.,  mo.y  be  added  to  tlie 
system  in  order  to  utilise  the  heat  generated  in  t!ie 
process. — F.  Sodn. 

.\utomatic   draught    regulator    lor    use    in    sulphuric    acid 
chambers.     J.  Cautier.     Fr.  Pat.  395,221,  Dee.  21,  1907. 

The  patent  is  fm-  an  automatic  regulator  of  the  draught 
at  tlie  exit  of  sulphuric  acid  chambers.  It  consists  of  a 
dam[«;r  worked  by  water  pressure,  the  supply  of  water  for 


this  purpose  being  controlled  by  electromagnets,  the 
electric  circuits  for  which  are  made  or  broken  by  a  float 
moving  in  sympathy  with  the  changes  of  pressure  in  the 
exit  shaft.  The  pressure  may  be  maintained  constant 
within  O'l  mm.  of  water  column. — F.  Sodn. 

Ht/drated  sodiurn  carbonate  ;  Manufacture  of .     W.  E. 

Ridenour,  Philadelphia,  Pa.  U.S.  Pat.  912,622,  Feb.  16, 
1909. 

Hyurated  sodium  carbonate  is  made  bj^  mixing  together 
sodium  carbonate  and  w.iterin  such  projiortions  tliat  there 
is  insufificient  water  to  effect  tlie  crystallisation  of  the 
product ;  the  mixture  is  stirred  until  cool.  As  an  example, 
500  lb.  of  soda  ash  would  require  120—200  ib.  of  water. 

— F.  Sodn. 

Ammonia ;      Manufacture     of .     J.     Y.     .Johnson, 

London.  From  P.adische  Amlin  nnd  Soda  Fabrik, 
Ludwigsliafen,  Germany.  Eng.  Pat.  2525  of  1909; 
date  of  application.  Feb.  3.   1908. 

Ammonia  is  obtained  by  lieating  titanium  nitride,  or  cyano- 
uitride,  with  an  acid  (sulpliuric  or  liydrochloric  acid)  or 
with  the  aqueous  solution  of  a  salt  (aluminium  chloride) 
from  which  acid  is  liberated,  air  being  excluded  and 
temperatures  of  1 50'' — 200°  C.  being  employed.  (See  Eng. 
Pat.  2414  of  1908,  and  Fr.  Pat.  387,002;  this  .1.,  1908 
809.)— A.  G.  L. 

Borax  ;    Process  of  making  — — .     G.  E.  Bailey,  A.ssignor 
to  .4.  Stevenson,  Los  Angeles,  Cal.     U.S.  Pat.  911,095 
Feb.  9.   1909. 

Native  borates  of  calcium  or  magnesium,  or  other  ores 
containing  the  borate  of  a  metal  capable  of  forming  an 
insoluble  sulphate,  are  roasted  with  sodium  sulphate  and 
the  product  leached  with  water.  By  cooling  the  liipior 
nearly  to  0"  C,  borax  is  precipitated  in  a  finely  divided 
state. — F.  Sodn. 

Cyanide  briguettes ;    Process  of   making .     J.    Bueb. 

Dessau,  Germany,  Assignor  to  The  Roessler  and 
Hasslacher  Chem.  Co.,  New  York.  U..S.  Pat.  912,538, 
Feb.  16,  1909. 

Cyanide  crystals  are  formed  into  briquettes  wliich  are 
then  heated  in  a  vacuum  at  about  70'  C,  so  as  to  evaporate 
the  water  contained  in  theni,  without  decomposing  the 
cyanide. — F.  Sodn. 

Hydrosnlphites  [hyposulphites]  free  from  water  and  perfectly 

stiible  ;   Production  of .     Badische  Anilin  und  Soda 

Fabrik.  Second  Addititm,  dated  Sept.  28,  1908  (under 
Int.  Conv..  Nov.  5,  1907).  to  Fr.  Pat.  3.54.273  of  May  13, 
190,5.     (See  this  -J,,  190.5,  673;     1907,  1091.) 

According  to  the  present  addition,  the  hydrated  hydro- 
sulphite,  freed  as  far  as  possible  from  mother  liquor,  or 
the  solution  of  a  hydrosulphite,  is  dehydrated  by  evapor- 
ating to  dryness,  preferably  under  diminished  pressure,  in 
a  current  of  ammonia  gas,  in  which  the  hydrosulphite  is 
stable. — F.  Sodn. 


Phosphated  salt  Uable  salt]  ;  Process  of  manufacturing . 

G.  Calve.     Fr.  Pat.  394,678,  Sept.  15,  1908      Under  Int. 
Conv.,  May  7,  1908. 

The  patent  is  for  the  process  of  making  the  phosphated 
salt  known  as  "  Gemme  extra  Calve."  Highly  purified 
salt  is  finely  ground  and  then  very  intimately  mixed  with 
pure,  white  ciilcium  phosphate.  The  product  does  not 
agglomerate  anil  is  not  hygroscopic  ;  it  is  packed  in  tins 
lined  with  paper. — F.  Sodn. 

Crystallised  aluminu.  ;  Process  of  making from  baxtxitt. 

A.  Simon.     Fr.  Pat.    394,805,  Sept.  30,  1908. 

Crystat.lisi'd  alumina,  equal  in  hardness  to  conindum,  is 
obtained   from   bauxite   by  eliminating   the    silica  with 
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liydrofliioiic  acid  and  the  iron  with  chlorine  or  a  chloride 
at  a  high  temperature.  For  example,  the  crushed  bauxite 
mav  1k>  mixed  «ith  10 — 20  ]ior  oeut.  of  sodiuii.  chloride 
and  heated  to  I'JOO — 14011  ('..  hydroHuoric  acid  beine 
led  into  the  fused  mass,  or  the  mineral  may  be  first  treated 
with  hydrofluoric  acid  in  the  cold.  T!ie  heating  i.s  con- 
tinned  for  A — (i  hoiirs,  until  crystallisation  is  elTcited.  It 
is  necessary  to  employ  only  the  calculated  quantities  of 
the  reagents,  or  loss  of  aluminium  may  occur. — F.  Sodn. 

Hudraled  alumina  ;   Procens  of  calcining .     A.  \'ergf. 

Fr.  Pat.  39.i.l42,  Dec.   18.   1907. 

The  calcination  of  hydiated  alumina  is  carried  out  in  thin- 
Wttllcd  vertical  cylinders  of  refractory  material,  which  are 
heated  externally  ns  in  the  firing  of  porcelain.  The 
cylinders  pa.ss  through  the  top  and  bottom  of  the  heating 
chambers  and  arc  charged  from  above,  l>cfore  heating  com- 
mences, and  discharged,  after  calcination,  by  opening  a 
valve  at  the  lower  end,  wheu  the  material  fall.s  into  a 
channel  or  conveyor  situated  beneath  :  a  series  of  heating 
chambers  is  preferably  employed.  The  advantages 
claimed  for  the  process  are  :  ( ! ).  there  is  no  loss  of  material ; 
(2),  the  wear  and  tear  is  much  reduced  ;  (,3),  the  heat  is 
fully  utilised  :  (4).  there  is  very  little  handling  of  the 
material.  The  purity  of  the  product  is  equal  to  that 
attained  by  other  processes. — F.  SoDX. 

Sulphur  ;   Process  of  recovering jrnm  sulphur-hearing 

gases.  P.  S.  Smith.  Assignor  to  The  E.  I.  du  Pont  de 
Xemours  Powder  Co..  Wilmington.  Del.  U.S.  Pats. 
012,743  and  S>12,744,  Feb".  16,  1909. 

The  gases  containing  sulphur  dioxide  are  mixed  with 
water-gas.  a  continuous  supply  of  which  is  secured  by 
employing  more  than  one  generator.  The  mixed  ga.ses 
are  heated  by  the  combustion  of  the  producer  gas  obtained 
as  a  by-produ'-t  in  making  the  water-gas,  and  sulphur 
is  thus  liberated  by  the  reaction  between  the  water-gas 
and   sulphur   dioxide. — F.  .Soi>s. 

.-liV   and    ils   elements;     Process   of   separating bif 

fractional  distillation.  M.  Hazard-Flamand.  Fr.  Pat. 
394,881.  Dec.   10,   1907. 

The  principle  of  the  Sa\alle  column  is  applied  to  the 
separation  of  the  constituents  of  air.  The  air  is  first 
cooled  to  tile  temjierature  of  its  saturated  vapour 
( — liK)M'.),  partly  in  a  heat  interchanOTr  and  partly  by 
expansion  or  in  any  other  manner,  and  then  passes  into 
the  column  at  the  ^p])ropriate  point ;  fractionation  pro- 
ceeds in  the  usual  way,  the  reflux  liquid  at  the  top  of  the 
column  being  nitrogen,  and  liquid  oxygen  collecting  at  the 
bottom.  The  liquid  oxygen  is  tapped  off  by  a  siphon  into 
a  jacket  surrounding  the  boiler  of  the  still,  in  which  it  is 
evaiMjratcd,  this  evaporation  and  the  heating  of  the  liquid 
in  the  still  being  effected  by  heat  absorbed  from  a  part  of 
the  nitrogen  \>rodueed.  which  is  cooled  and  compressed, 
and  then,  becoming  liquefied,  is  returned  at  the  top 
of  the  column  as  a  reflux  liquid.  Or,  the  column  may 
he  surmounted  by  an  auxiliary  column,  the  gas  issuing 
from  the  first  serving  to  heat  the  Imiler  and  evaporator 
of  the  second  column,  with  or  without  the  use  of  a 
dephlogmator ;  the  liquid  nitrogen  thus  produced  is  used 
as  a  reflux  liquid  in  both  columns.  Auxiliary  cooling  of 
the  apparatus  is  obtained  by  an  external  supply  of  liquid 
air  or  nitrogen,  cither  supplied  to  the  column  itself  or  used 
to  cool  the  air  or  nitrogen  supply,  or  these  may  be  cooled 
by    previous   compression   and    expansion. — F.  SoDN. 

Hydrogen  ;      Production      of      .        Dcllwik-Fleischer 

\Va.s»erga3-(;es.  m.  b.  H.  Fr.  Pat.  39.J.132.  Oct.  10, 
1908. 

THt  invention  relates  to  the  production  of  hydrogen 
by  the  action  of  steam  on  iron,  with  the  alternate  rednclion 
of  the  oxide  formed,  the  iron  employed  being  pre|Mrcd 
by  the  reduction  of  a  mineral  oxide  which  retains  both 
porosity  and  resist.ince  after  iepcate<l  u«e.  In  order  to 
prevent  a  deposition  of  carbon  durinc  the  reduction  of 
the  iron  oxide  in  the  retort,  the  reducing  gas  i.i  mixed 


with  a  volume  of  steam  equal  to  at  least  half  the  sum 
of  the  carbon  nionoxido  and  hydrocarbons  present  in 
it.  It  is  aUso  found  economical  to  carry  the  reduction 
only  halfway,  instead  of  completely  to  the  metal,  and 
tliis,  moreover,  gives  purer  hydrogen,  since  no  carbon 
can  be  deposited  during  such  partial  reduction. — F.  .Sodk. 

Alkali    hydrostdphites ;     JIannincturt    of .     P.     A. 

Newton.  London.  From  Farbenfabr.  vorni.  F.  Baver  und 
Co.,  Elberfeld.  Germany.  Eng.  Pat.  11,865,  June  1. 
190S. 

Skk  Ger.  Pat.  203.910  of  1908  :   thU  J.,  1909,  00  —1 .  F.  P. 

Hydrosulphites  ;    Manufacture  of  stable,  unhijdrous . 

J.  Y.  .Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik.  Ludwigshafcn  on  P.liiue.  Cermany. 
Eng.  Pat.  20.199.  Sept.  25,  1908. 

See  Second  Addition  to  Fr.  Pat.  354.273  of  I!Kl7  : 
preceding. — T.  Y.  B. 

Hydrosulphites ;     PrejXiralion   of in    solution    and 

in  the  solid  slate.  Badische  .Vnilin  und  Soda  Fahrik. 
Second  Addition,  dated  Sept.  28.  1908,  to  Fr.  Pat. 
293.192,  Oft.  9.  1899.  Under  Int.  Conv.,  Nov.  I, 
1907. 

See  Eng.  Pat.  20,198  of  1908  ;  this  ,T..  1909.  139.— T.  F.  B. 

Chromntes    and    nluminates ;     Prociss    of    making . 

W.  T.  Gibbs.  Buckingham.  Canada.  Eng.  Pat.  18.434. 
Sept.   2,    1908.     Under  Int.   Conv.,   .Sept.   20,    1907, 

See  i'.S.  Pat.  901,436 of  1908;  thU  J.,  1903. 115I.-T.  F.  B. 

Tungsten    cnm/iounds ;     Process    for    making .     F. 

Harrison  and  C.  H.  Dorman.  Fr.  Pat.  394,720,  Sept.  26, 
1908.     Under  Int.  Conv.,  Oct.  30,  1907. 

See  Eng.  Pat.  23.988  of  1907 ;  this  .T.,  1908, 1 209.— T.  F.  B. 

Liquefying  nir  ;    .Apjtaratus  for  .     J.  F.  Place.  Glen 

Ridge.  \..T..  U.S.A.     Eng.  Pat.  3685.  Feb.  18,  I!«)8. 

SEEFr.  Pat.  391,326  of  1908;  this  J..  1908,  1152.— T.  F.  B. 


VIIL—GLASS.    POTTERY,   AND   ENAMELS. 


Patkhts, 

Ceramic  objecLi  :   Manufacture  of  jiorous .    Gninzweig 

uud  Hartniann,  (!es.  m.  b.  H.,  Ludwigshafen.  Germany. 
Eng.  Pat.  22.613.  Oct.  24,  1908.  Under  Int.  Conv., 
.May  9.   1908. 

Highly  porous  ceramic  objects  are  obtained  by  mixing 
a  combustible  substance  (e.g..  cork),  with  the  clay,  etc., 
and  burning  in  a  kiln  (preferably  of  the  continuous  type), 
to  which  steam  and  carbon  dioxide,  with  or  without 
Oxygen  or  nitrogen,  are  admitted,  so  as  to  maintain 
therein  a  constant  temperature. — A.  G.  L. 

Porcelain  or  cltina-warc  of  low  fusing  grade  ;   Manufacture 

of    .     E.     Berdel,    Hohr,    German  v.     Eng.    Pat. 

23.401,  Nov.  ,",,   1908. 

Tba-Vsmtf-st  porcelain  is  obtained  by  mixing  together 
30  parts  of  kaolin,  5  of  clay,  60  of  felspar,  and  5  of  fluorspar 
free  from  iron,  and  burning  at  Seger  cone  1  or  2.  The 
addition  of  01  |>art  of  "  soda  "  renders  the  mass  suitabl* 
for   casting. — A.  <J.  L. 

Potteries,  glass  works,  enamelling  of  metals,  and  similar 

induMries ;     PUtnt    \FurtviceJ<\    for .     F.    Garros. 

Fr.  Pat.  31»4.06«.  Sept.  5.  1908. 

In  order  to  rai.se  the  temiierature  of  the  furnace  rapidly, 
the  door  is   movable,  ana  channels  are  provided  in  the 
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thick  part  of  it,  for  the  circulation  of  hot  or  burning 
gases.  There  is  also  a  box-sagg.ir  mth  double  walls, 
between  which  a  layer  of  air  is  enclosed.  In  the  case 
of  furnaces  in  which  the  saggars  are  surrounded  on  all  sides 
by  fire-holes,  the  heat  of  the  combustible  is  utilised  to  the 
most  complete  e.vtent,  a  fire-hole  being  arranged  in  t!ie 
thick  part  of  the  door,  and  the  products  of  combustion 
passing  round  suitable  channels,  by  which  the  air-supply 
for  the  grates  enters,  in  such  a  way  that  the  air  can  be 
preheated,  as  desired,   before  passing  through  the  fuel. 

— \V.  C.  H. 

Windou:  (jlasss  ;  Morhines  /or  the  cotilinuous  drawing  of 

b)/  means  of  a  vacuum.  H.  D.  Hershey.  Fr.  Pat. 
394,873,  Sept.  28,  1908.  Under  Int.  Coiiv.,  Jan.  22, 
1908, 

See  Eng,  Pat.  19,827  of  1908  ;    this  J.,  1909,  23.  -T.  F.  E. 

Cl<i>/,  knolin.  or  ceramic  masses  :    Trealment  of .     G. 

Keppeler,  Darmstadt,  and  A.  Spangenberg,  Merzig, 
Germany.     Eng.  Pat.  348.5,  Feb.   15,  1908. 

See  Fr.  Pat.  387,803  of  1908  ;  this  J.,  1908.  857.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Portland    cement  ;     Influencing    the    physical    properties 

of by  fine  grinding.     R,  K.  Meade.     Tonind.-Zcit., 

1908,    32,    2184—2187. 

FraE-grinding  generally  has  the  effect  of  making  a  cement 
quicker  m  setting,  sometimes  to  such  an  extent  as  to 
render  the  product  useless ;  but  this  effect  is  much  more 
marked  with  a  cement  rich  in  clay  than  with  one  rich 
in  lime  and  lightly  burnt,  and  with  a  well-proijortioned 
cement  only  a  slight  increase  in  the  speed  of  setting 
should  result  from  finer  grinding.  The  tensile  strength 
of  pure  unmixed  cement  is  reduced  by  line-grinding, 
but  that  of  the  same  cement,  mixed  with  sand,  is  increased, 
as  is  seen  in  the  following  tables,  which  show  the  tensile 
strength  in  kilos,  per  sq.  cm. 


Residue  on  sieve  of  5000  meshes 

per  sq.  cm. 

Age 

(days). 

20  per  cent 

.jlO  per  cent. 

0  per  cent. 

1 

Pure  cement 

25-94 

21-65 

14-06 

7 

JI                              M 

67-14 

52-65 

39-23 

28 

•1                             M 

67-70 

54-48 

41-76 

7 

With  sand  1 

3 

16-52 

24-68 

26-85 

28 

>» 

, 

20-88 

32-90 

40-49 

7 

„  1 

4 

11-25 

16-45 

18-49 

28 

»»    it 

15-75 

22-78 

27-56 

Pure  cement. 


With  sand. 


.Age. 


As  received. 


Fine-gronnd.]  As  received. 


Fine-ground. 


22-99 

14-76 





44-29 

36-91 

19-54 

33-72 

50-97 

37-96 

25-10 

39-02 

51-32 

37-96 

27-21 

40-42 

63-43 

39-37 

27-42 

43-25 

58 

40-42 

28-82 

43-80 

59-76 

39-37 

29-88 

44-99 

It  will  be  seen  from  the  first  table  that  for  use  -with 
sand,  25  per  cent,  less  cement  is  required,  when  the  residue 
IS  reduced  from  20  to  10  percent.,  and  the  author  estimates 
the  extra  cost  of  milling  at  37  per  cent.,  but  as  only 
j^~20  per  cent,  of  the  cost  price  of  the  cement  represents 
the  grinding  of  the  clinker,  the  cost  per  barrel  would 


only  be  raised  from  1  to  1  -06  dollars.  But  fme-grinding 
brings  no  advantage,  unless  there  is  a  corresponding 
i  increase  in  the  percentage  of  impalpable  powder  or 
"  flour,"  on  which  the  setting  properties  of  cement 
depend,  and  unfortunately  sifting  gives  no  idea  of  the 
relative  merits  of  different  types  of  mill  in  this  respect. 
For  instance,  a  sample  of  cement  made  to  pass  completely 
through  a  sieve  with  5840  meshes  per  sq.  cm.,  by  repeater'ly 
sifting  and  regrinding  the  residue,  when  mixed  with  sand 
showed  no  tensile  strength  after  7  days  or  even  3  months, 
but  the  same  cement  groimd  without  sifting,  until  a 
residue  of  23-5  per  cent,  was  obtamed  with  the  same  sieve, 
showed  with  sand,  at  7  days,  a  tensUe  strength  of  15-11 
kilos.,  and  at  3  months.  22-8  kilos,  per  sq.  cm.  The 
soundness  cf  a  cement  is  also  affected  to  some  e.xtent 
by  fine  grinding,  and  a  cement  otherwise  imsound  can 
sometimes  be  made  to  pass  the  boiling  test  by  attention 
to   this  pomt. — F.  Sodn. 

Portland  cement ,;  Influence  of  fine-grindin/j  on  the  physical 

properties  of  .     E.   Riisager.     Tonmd.-Zeit.,   1909, 

33,  258—260. 

Refeebino  to  the  work  of  Meado  (see  preceding  abstract), 
it  is  pointed  out  that  the  effects  of  fine-grinding  are 
specially  noticeable  in  the  cements  cited,  because,  pre- 
sumably, they  were  made  in  rotary  kihis,  and  that  thorough 
grinding  is  of  great  importance  with  cement  made  in  this 
way.  But  it  is  urged  that  more  attention  should  be  given  to 
the  choice  of  a  suitable  type  of  mill,  which  will  give  the 
largest  proportion  of  flour  in  the  product,  than  to  extra 
fineness  of  grinding,  with  its  accompanying  expense, 
though  it  is  admitted  that  fine-grinding  should  be  aimed 
at.  Tube-mills  are  regarded  as  superior  to  ball-mills  ; 
for,  by  the  use  of  a  ball-mill  and  separator,  much  power 
is  wasted,  because  the  latter  separates  but  a  small  pro- 
portion of  the  flour,  returning  most  of  it  to  the  mill,  which 
means  that  the  same  material  goes  through  the  separator 
and  elevator  many  times  and  causes  needless  wear  and 
tear,  and  moreover  the  product  is  inferior  in  the  proportion 
of  flour  to  that  obtained  with  a  mill  hi  which  no  sifting 
or  separation  takes  place  durmg  milling.  Attention 
to  the  proportion  of  flour  is  of  equal  importance  in 
grinding  the  law  materials,  especially  where  these  are 
hard,  and  an  instance  is  cited  in  which  it  was  found 
impossible  to  obtain  a  sound  cement,  when  the  raw 
materials  were  gi-ound  with  a  so-called  sieveless  ball- 
mill,  though  by  substitutmg  tube-mills,  satisfactory 
results  were  obtained. — F.  Sodjt. 

Patents. 

Colouring    and    impregnating    wood ;     Process   for    -. 

C.   F.   Brmcker,   jun.,   Copenhagen.      Eng.   Pat.  6538, 
Mar.  24,   1908. 

Solid  extract  of  campeachy  is  dissolved  in  10 — 20  times 
its  weight  of  w\ater  and  the  wood  to  be  impregnated 
is  treated  first  with  this  solution  under  steam  pressure 
and  afterwards  with  a  solution  of  iron  acetate,  care 
being  taken  that  the  wood  does  not  absorb  more  of  the 
iron  solution  than  can  be  fixed  by  the  absorbed  campeachy 
extract.  The  wood  is  next  dri(?d  at  25°  C,  then  treated 
with  a  15  per  cent,  soap  solution  which  has  been  warmed 
slightly,  again  dried,  and  finally  treated  with  a  shellac 
solution  to  prepare  it  for  polishing. — P.  F.  C. 

Marble,  granite,  and  similar  materials  ;    Process  for  the 

inanufaciiire  of  artificial .     H.   jakolii.     Fr.   Pat. 

394,688,  Sept.  21,   1908. 

The  moistened  raw  materials  are  worked  up  in  a  cylinder, 
provided  with  a  screw,  whereby  the  mixtuio  is"  forced 
through  the  perforated  bottom  of  the  vessel  in  the  form 
of  small  threads,  which  soon  lircak  off  and  fall  on  to  an 
oscillating  bo.-rd  or  conveyor.  The  mixture  is  then 
sprayed  with  a  liquid  colouring  nuiterial  and  fed  into 
a  cylindrical  mixer,  in  which  it  is  thoroughly  worked 
up,  and  at  the  same  time  dusted  over  w-ith  a  dry  colour. 
The  mixer  is  i)rovided  with  an  endless  screw  which  drives 
the  contents  to  the  discharge  end.  The  mixture  can 
then   be  formed  into  the  required  shapes. — W.  C.  K. 
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Salary  and  like  kilns  or  jiirnnces  [for  c^mtnt,  c/c.l ;   Firing 

of  .     A.  Wilson,  Doxcv,  Staffs.     Eng.  Pat.  4123. 

Feb.  24.  1908. 

The  rotary  kiln  is  heated  by  producer  gi^^.  blown 
into  the  lower  end  of  the  kiln  together  with  air,  previously 
heated  to  ii  high  temporatuii'  by  a  reversible  regenerator 
of  firel)riok  or  metal  constructed  so  that  it  can  I)e  readily 
cleaned  from  dnst.  The  i-egenerator  may  be  inserted 
between  the  upper  end  of  the  kiln  and  the  drying  cylinder, 
or  between  the  latter  and  tlie  chimney. — A.  (!.  L. 

Hydraulic  binding  agents  ';     Process  for  the   pre}mralion 

t,f  fci/  the  steam  process.     Zcmentfabr.     Stcinschal 

Max  Koicho.     Ger.  Pat.  205,083,  Feb.  7,  1007. 

FiSELY-DlviDED  cement-forming  oxides,  hydroxides, 
or  salts  {e.g.,  silicates)  are  mixed  with  slaked  lime  in 
proportions  suitable  for  the  ]>roduction  of  cement,  and 
the  mixture  is  subjected  to  the  action  of  superheated 
steam  in  presence  of  water.  Or,  the  reaction-mixture 
may  be  composed  of  aciil  or  neutral  salts  of  cement- 
forming  acids,  together  with  a  sufficient  quantity  of 
calcium  hydroxide  to  yield  product.s  containing  the 
groupings,  (-OOa);  O  or  (-OCa)(-OR)0.  The  binding  agents 
thus  obtained  may  be  roasted  in  order  to  proiluce  cements. 
or  they  may  bo  used  in  the  manufacture  of  artificial  stone 
from  materials  such  as  quartz. — A.  .S. 


X.— METALS    AND  METALLURGY. 

Iron  cnrhnn  ;     Kqnilibriuin    diiKiniri    of    tk-'    riyslrtn . 

If.  M.  Howe.     Metallurgie.  1009.  6,  (io— 83.  10.5—120. 

After  giving  definitions  of  some  terms  used  by  him. 
the  author  discusses  the  merits  of  Roberts-Austen's 
diagram  of  the  iron-carbon  system  as  against  the  older 
diagram  of  Roozcboom,  and  cites  the  arguments  for  and 
against  the  view,  deduced  from  Roberts-Austen's  diagram, 
that  graphite  represents  the  stable  aud  cenientite  the 
labile  form  of  carbon.  The  correctness  of  this  view 
is  proved,  because  (I),  the  transformation  of  cementite 
into  graphite  is  an  exothermic  reaction  ;  (2),  this  trans- 
formation takes  place  in  spite  of  the  ini'rease  in  pressure 
due  to  the  greater  volume  occupied  by  the  graphite 
formed  ;  (3),  on  introducing  carbon  into  iron,  cementite 
is  generally  formed  before  graphite,  in  accordance  with 
the  general  rule  that  of  two  bodies  the  less  stable  is  lirst 
formed  and  then  passes  into  the  more  stable.  In  addition, 
the  direct  transformation  of  cementite  into  graphite 
has  often  been  proved  microscopically  to  take  place, 
but  never  the  reverse  ;  moreover,  in  making  malleable 
cast. iron,  cementite  is  transformed  into  graphite,  often 
in  quantity  exceeding  the  saturation  i>oint  (2-2  per  cent, 
of  carbon)  of  aiLstenite.  The  author  further  di.^cusses 
a  number  of  points  arising  out  of  the  diagram  in  great 
detail.— A.  G.  L. 

Steel  for  motor-cars.     H    G.  L.   Holden.     "Times"  Eng. 
Suppl.,  March  10.  1009. 

Thf.  various  steels  used  for  motor-car  construction  may 
be  con\enicntly  divided  as  follows: — (u)  Carbon  .steel 
containing  from  012  per  cent,  to  0-2  i>er  cent,  of  carbon  ; 
(t)  carbon  .steel  containing  from  0-25  per  cent.  toO-4  |>er  cent, 
of  carbon  ;  (c)  carbon  steel  cimtaining  over04  [wrcent.  ; 
(d)  nickel  steel  containing  from  3  |>er  cent,  to  4J  |)cr  cent, 
nickel;  (e)  nickel  stcef  containing  from  4}  |H'r  cent, 
to  0  per  cent,  nickel :  (/)  nickel  steel  containing  from 
25  ])cr  cent,  to  30  ]jer  cent,  nickel  ;  Ig)  chrome  steel, 
containiuir,  up  to  0-3  |)er  cent,  chromium:  (A)  silicon  steel, 
containing  from  1  iK-r  cent,  to  1-3  per  cent,  silicon  ;  (i) 
vanadium  steel,  containing  fioni0-2.">  iHMCcnt.  to  I  percent, 
vanadium ;  (;)  nickel  chrome ;  (/•)  nickel  vanadium. 
The  first  class  of  .steel  (n)  Ls  that  which  is  kumvii  a-,  mild 
steel;  it  can  be  forced  and  wehled  without  much 
difficulty  ;  it  is  soft  and  readily  machined,  and  it  can  be 
bent  cold  and  treated  much  in  the  >anie  way  ii-^  wrought 


iron,  v»ithout  apparent  deleterious  eilect.  When  case 
hardened,  it  is  extremely  useful  for  parts  where  surface 
hardness  is  retiuircd  as  a  prime  factor,  and  not  strength. 
Of  alloy  steeLs,  nickel  steel  would  apiwar  to  he  the  most 
im|x>rtaiit.  The  addition  of  nickel  to  ordinary  carbon 
steels,  «hcn  the  amount  is  greater  than  1  per  cent,  and 
does  not  much  e\iecd  0  ]jcr  cent.,  has  the  elfect  of  not  only 
hardening  tlie  steel  but  of  also  increasing  its  clastic  limit 
very  materially — by  ap])roximately  3  per  cent,  for  each 
1  per  cent,  increase  of  nickel,  anil  its  ultimate  strength 
in  the  same  way  by  about  4  per  cent.  :  it  also  render- 
the  steel  less  susceptible  to  fracture  by  shock  and  by 
alternations  of  stress.  These  favourable  conditions, 
however,  can  only  be  obtained  by  suitaV>lc  thermal 
treatment  of  the  material,  but  when  this  is  done  such 
steel  may  be  considered  as  jierhaps  more  reliable  than 
any  other. 

\  nickel  steel  containing  0-3  per  cent,  of  carbon  and 
3  per  cent,  of  nickel  has  approximately  the  following 
mechanical  pro|)eities  : —Elastic  limit,  28  tons  iicr  square 
inch  ;  ultimate  strength,  42  tons  per  square  inch,  with  an 
elongation  of  20  per  ceut.,  and  if  thermally  treated  and 
oil  hardened  these  can  be  raised  to  S'l  and  .")5  with  a 
slight  reduction  in  the  elongation.  These  figures  can,  by 
different  projiortions  of  carbon  and  nickel,  lie  somewhat 
inci-eased.  but  at  the  expense  of  the  ductility. 

Glass  (fc)  shows  apparently  the  best  proportion  of  nickel 
that  can  be  employed  where  high  elastic  limit  and 
strength  are  the  ipialities  desired,  without  too  much 
sacrihce  of  ductility.  {Jcnerally,  as  the  ultimate  strength 
goes  up  the  elongation  goes  down,  and  in  the  present 
state  of  our  knowledge  it  may  be  said  that  the  carbon 
in  nickel  steel  should  not  exceed  O-.l  per  cent,  nor  the 
nickel  0  per  cent,  if  the  material  is  to  be  reliable.  By 
far  the  greater  proportion  of  nickel  steel  used  for  motor- 
cars !s  of  the  3  to  3-.'>  per  cent,  nickel  content. 

(/)  This  is  an  interesting  class  of  nickel  steel  which  has 
its  own  peculiar  uses.  It  contains  about  0-12  per  cent, 
carbon  aud  from  25  to  30  per  cent,  of  nickel.  It  is  very 
little  affected  by  high  tomjjeratures,  up  to  bright  red 
heat ;  it  does  not  oxidise,  and  though  not  very  strong, 
having  an  ultimate  strength  of  only  30  tons,  yet  its 
elongation  at  the  breaking  point  is  something  hke  3t>  per 
cent.  These  |>roperties  make  it  very  suitable  for  exhaust 
valves,  for  which  purpose  it  has  been  somewliat  widely 
employed  by  the  best   Continental  makers. 

(3)  Chromium  has  a  very  distinct  property  of  increasing 
the  intrinsic  hardness  of  carbon  steel,  but  unfortunately 
by  itself  it   renders  the   material  somewhat    brittle. 

(h)  is  a  somewhat  interesting  alloy  which  has  lieen 
employed  on  the  Continent  to  a  considerable  extent  for 
gear  wheels  and  springs.  For  the  former  purpose  the 
proportion  of  silicon  may  reach  3  jicr  cent.,  and  with 
a  comparatively  low  carbon  content,  steel  is  obtained 
whicli.  though  perhaps  hard  to  machine,  is  e.vtremely 
resistant  against  wear,  and  attains  a  line  surface.  These 
properties  are  improved  by  thermal  treatment  ^t  moderate 
temperatures  which  do  not  induce  warping  of  the  article. 
For  springs  the  |)ercentage  of  silicon  rauges  from  I  to  1-3 
per  cent,  or  thereabouts,  aud  the  carbon  from  0"  to 
0"5  j>er  cent.,  the  low  silicon  taking  the  higher  carbon 
and  riff  rersa.  -An  elastic  limit  of  3o  tons  ]ier  .s<|u«re 
inch  and  an  ultimate  strength  of  "0  tons  per  square  inch, 
or  more,  may  be  expected  from  such  material  when 
temiK-rcd  for  a  spring.  It  has  one  iharacteristic  which 
is  required  for  springs,  and  that  is  itf  resistance  to  shock, 
which  is  very  high  when  the  other  figures  given  above 
are  taken  into  account. 

(/)  The  alloy  known  as  nickel  chrome  steel  seems  tfl 
pos.ses.<  both  the  qualities  of  nickel  steel  with  the  advantAgei> 
of  chrome  steel,  but  without  the  disad\antages  of  tn'> 
latter,  provided  that  the  amount  of  chromium  is  kept  small, 
generally  under  I  |)cr  cent.  The  hardnc<s  given  by  the 
chromium  tends  to  raise  the  clastic  limit  nearer  to  the 
uliimate  stiengih  without  affecting  the  toughness  of  the 
material.  This  steel  is  subjected  to  a  case-hardening  prooe*> 
to  increa.se  the  carbon  content  on  and  near  the  surface, 
and  is  then  lieate<I  and  cooled,  becoming  extremely 
hard  without  any  quenching  whatever,  thus  combining 
all  the  qualities  ihat  are  required  for  many  ]iaits  of  the 
engine  and  transmi.ssion  of  a  motor.car.  which  necessitate 
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accuracy  in  dimension,  hardness,  toughness,  and  the 
greatest  resistance   to   wear. 

(i)  Ik)  are  alloys  containing  vanadium.  When  alloj^ed 
with  carbon  steel  only,  Tanadiiim  does  not  appear  to  the 
same  advantage  as  it  does  when  employed  in  conjunction 
with  chromium  and  nickel  chromium.  The  percentage  of 
vanadium  used  is  generally  very  small,  under  0-2  per  cent. 

Platinum :     Melting-point     of .       C.     Fery    and    C. 

Cheneveau.     Compt.  rend.,  1909,  148,  401—404. 

Platixum  wires  were  melted  by  the  electric  current,  by 
a  Meker  burner  with  an  air-blast,  and  by  the  osy-coal-gas 
blowpipe,  and  the  melting-points  determined  by  an 
optical  pvTO meter,  allowance  being  made  for  the  difference 
between  "the  platinum  and  a  black  body.  The  tempera- 
tures reoistered  were  : — With  the  electric  current,  wire 
horizontal,  1690=  C.  ;  wire  vertical,  1710°  C.  With  the 
M6ker  burner  and  blast,  1740^  C.  With  the  oxy -coal-gas 
blowpipe,  1700° — 1750°  C,  according  to  the  oxidising  or 
reducing  character  of  the  flame.  The  differences  are 
largely  due  to  the  nature  of  the  atmosphere  surrounding 
the  melting  metal. — J.  T.  D. 

Cuprous  oxide  in  copper  ,;  New  method  /or  the  determination 

of  .     G.  Coffetti.     Gaz.   chim.   ital.,   1909,  39,  I., 

137—143. 

The  method  is  based  on  the  fact  that 
ammonia  solution,  in  absence  of  air, 
will  dissolve  cuprous  oxide  but  not 
metallic  copper.  The  apparatus  used 
is  shown  in  the  figure.  A  weighed 
quantity  of  the  sample  of  copper, 
tn  the  form  of  bright  turnings,  is 
introduced  into  the  apparatus,  on 
to  a  layer  of  glass-wool  therein.  The 
bent  side  tube  is  connected  with  a 
supply  of  hydrogen,  which  is  passed 
through  a  strong  solution  of  ammonia 
before  entering  the  apparatus.  When 
the  air  in  the  apparatus  has  been 
completely  displaced  by  hydrogen, 
ammonia  solution  is  run  in  from 
the  tap-funnel.  The  whole  is  then 
allowed  to  stand  until  the  colour  of 
the  solution  does  not  appear  to 
become  deejier,  whereupon  the 
liquid  is  run  off  through  the  small  siphon,  and  the 
copper  washed  several  times  with  a  10  per  cent,  solution 
of  ammonia  in  recent]}-  boiled  water.  A  further  50  c.c . 
of  strong  solution  of  ammonia  is  now  introduced  and 
the  apparatus  left  for  4  or  o  hours,  this  series  of  operations 
being  repeated  until  the  strong  ammonia  solution  is  no 
longer  coloured  after  contact  -wiXh.  the  copper  for  4 — 5 
hours.  The  ammoniacal  solution  of  cuprous  oxide  is 
acidified  with  nitric  acid,  and  the  copper  determined  by 
electrolysis.  Examples  are  given  showing  the  accurate 
results  obtained  by  the  method. — A.  S. 


Copper  and  nickel ,;    Process  of  treating  magnetic  pyrites 

amtaining    .     Warlimont.     Metallurgie,     1909,     6, 

83—92,  127—134. 

Small  working-scalo  experiments  for  the  extraction  of 
copper  and  nickel  from  magnetic  pyrites  were  made  on 
an  ore  contaming  25-25  per  cent,  of  sulphur.  42-40  of 
iron,  0-75  of  copirer,  3-10  of  nickel,  and  13-11  of  silica. 
The  ore  was  crushed  so  as  to  pass  a  sieve  with  50  meshes 
per  inch,  and  roasted,  in  lots  of  o  kilos,  at  a  time,  in  a 
small  rotatmg  horizontal  kiln.  The  roasting  was  carried 
out  for  8—10  hours  at  480°  C,  and  then  for  another 
2—4  hours  at  550°  C.  The  gases  given  off  contained  up 
to  9  per  cent,  of  sulphur  dioxide.  Two  such  intermittent 
kilns  might  be  combined  with  one  sulphuric  acid  plant  : 
in  a  continuously  working  kiln  the  proper  regulation  of 
the  temperature  would  be  too  difficult.  The  roasted  ore 
contained  up  to  96  per  cent,  of  the  copper  present  in  a 
foim  soluble  in  water,  together  with  about  10  per  cent,  of 


the  nickel  (and  cobalt)  and  a  considerable  quantity  of 
iron.  It  was  exposed  to  the  air  in  a  moist  state,  this 
process  of  oxidation  increasmg  the  quantity  of  soluble 
copper  slightly,  and  diminishing  that  of  soluble  iron 
considerably  ("to  about  half  that  of  the  copper),  whilst 
the  nickel  remained  practically  unaffected.  The  oxidised 
ore  was  extracted  with  water,  and  washed  two  or  three 
times  w-ith  fresh  water.  From  the  solution  obtained, 
copper  was  precipitated  by  means  of  scrap  iron  ;  iro"" 
was  next  removed  by  adding  lime  and  blowing  in  air, 
and  nickel  (and  cobalt)  were  finally  precipitated  by  adding 
more  lime.  Or  else,  if  but  little  cobalt  was  present,  iron 
and  nickel  were  precipitated  together  by  means  of  lime, 
and  the  dried  precipitate  was  added  to  the  leached  ore. 
This  leached  ore  was  next  smelted  for  a  crude  nickel 
matte  containmg  45 — 50  per  cent,  of  nickel,  in  an  electric 
furnace,  or  in  a  reverberatory  furnace.  It  might  be 
necessary  to  add  pyrites  to  bring  up  the  sulphur  content 
of  the  ore  to  3  per  cent.,  especially  when  using  a  rever- 
beratory furnace.  The  slag  obtained  contained  0-23  per 
cent,  of  nickel.  One  H.P.  year  should  suffice  to  smelt 
25-5  tons  of  the  ore.  The  cnide  nickel  sulphide  so  obtained 
was  next  concentrated  in  a  Bessemer  converter,  and  the 
nearly  pure  nickel  sulphide  was  cast  into  plates,  which 
were  "used  as  anodes  in  the  final  electrolytic  process. 
The  cathodes  consisted  of  sheets  cut  into  the  form  of 
tridents,  so  that  the  anode  surface  was  2J  times  the 
cathode  surface.  A  current  density  of  60  amperes  per 
sq.m.  of  anode  surface  was  used,  as  with  this  density  the 
cuprous  sulphide  in  the  anodes  was  oxidised  only  to 
cupric  sulphide,  thus  leaving  half  the  copper  present 
(about  1  per  cent,  on  the  nickel)  msoluble.  The  copper 
in  the  electrolytic  nickel  obtained  could  be  stUl  further 
decreased  (to  'about  0-2  per  cent.)  by  circulating  the 
electrolyte,  heated  to  about  60°  C,  through  a  vessel 
containing  powdered  nickel. 

Incidentally,  it  was  found  that  ferrous  sulphate,  heated 
in  a  current  "of  air  for  3  hours,  was  slightly  decomposed 
at  460°  and  completely  at  550°  C.  With  copper  sulphate 
the  same  treatment  gave  slight  decomposition  at  610° 
and  complete  decomposition  at  650°.  Nickel  sulphate, 
containing  2-1  per  cent,  of  free  acid,  was  slightly  decom- 
posed at  500°,  and  almost  completely  at  670°  C. — A.  G.  L. 

Monel   metal.     D.   H.   Browne.     Electrochem.   and  Met. 
Ind.,  1909,  7,  114— U5. 

MoNEL  metal  is  a  silver- white,  nickel-copper  alloy  prepared 
from  the  nickel  ores  of  Sudbury,  Canada  (see  this  J.,  1909, 
94).  It  contains  68^72  per  "cent,  of  nickel,  0-5 — 1-5  of 
iron,  0-014  of  sulphur,  and  0-073—0-15  of  carbon,  the 
remainder  being  copper.  Its  properties  are  profoundly 
influenced  by  the  proportion  of  carbon  and  other  impurities 
it  contains,"  and  the  thermal  treatment  to  which  it  Is 
subjected.  It  melts  at  1350°  C,  can  be  rolled  between 
900°  and  1200°  C.  and  annealed  above  875°  C.  ;  the 
sp.  2T.  of  the  cast  metal  is  8-86— 8-87  and  of  the  rolled 
metal,  8-94 — 8-95.  ^Mien  rolled  it  becomes  coated  with 
a  film  of  oxide,  and  is  then  very  resistant  to  acids.  The 
mechanical  properties  of  the  alloy  are  shown  in  the 
following  table  : — 


Tensile  strength  . . 

Elastic  limit 

Elongation,  2  ins. 
Heductioa  of  area 


The  rolled  metal  can  be  dra^vn  into  wire  of  all  sizes  down 
to  0-004  inch.  The  allov  should  prove  especially  useful 
for  the  manufacture  of"  seamless  tubes  for  condensers 
and  boilers  for  automobiles  and  motor-boats.  Largo 
castings  can  also  be  made  of  the  alloy,  which  is  much 
stronger  than  manganese  bronze  or  Tobin  bronze. — A.  S. 
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Tin  exports  from  the  Federated  Malay  States.     Board  of 
Trade   J.,    March    4,    1909.     [T.R.] 

The  weight  of  block  tin  and  tin  ore  (tin  exjiorte*!  in  the 
form  of  ore  liaving  been  taken  at  70  per  cent,  of  the  gross 
weight  of  the  ore)  exported  from  the  Federated  -Malay 
States  during  each  of  the  years  1907  and  1908  was  as 
follows  : — 
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Iron   and   aUel  r     Corrosion   of   .     A.    .Sang.     Proc. 

Engineers'  Soc..  W.  Pennsylvania.  1909.  24.  493— .561. 

P.\TENTS. 

Keverberalori/  and  lil:i'.  furnaces.     A.    J.    Boult.   London. 
From  E.  Schmatolla.  Berlin.  F.ng.  Pat.  3394,  Feb.  14. 1908. 


'Wit'^^i^^^^e^^'i^i^M 


At  the  front  end  of  the  hearth,  h.  of  the  fnrnaee.  i.s  a  verl  ieal 
eombustion  chamber,  a.  wliich  i.s  .-iupplied  with  gas  from 
the  producer,  g.  through  the  conduit  b.  and  with  heateil  air 
from  tlie  regcTierator,  R,  by  the  conduit,  ?2.  and  the  open- 
ing'!, <;,  d.  The  air  enters  t!ie  regenerator  at  I.  and  becom- 
ing heated,  enters  the  combustion  chamber  under  a  plus 
pressure.  The  ga.s  from  the  producer  also  enters  the 
combustion  chamber  under  a  plus  pressure.  If  a  reducing 
flame  is  required,  tlie  air  is  allowed  to  enter  tlirougli  the 
port.  e.  above  the  gas,  the  ports,  rf,  being  closed.  If  an 
oxidising  flame  is  required,  the  (Hjrt,  c.  isclosed  and  the 
ports,  d,  are  opened,  the  air  entering  below  the  eas 

-W.  H.'C. 


Iron    from    finely    divided    ores,-     Improi'emdit.i    in    and 

"''f"!'""..^".'  '';^V/<xj"elion  of  .     P.  M.  Pritchard 

'  ""     '  Ltd..  Liverpool.     Eng.  Pat. 


and  The  United  .Vlkali  Co., 
•5.561,  Mar.  24,  1908. 


FrsRi.Y  divided  iron  ores  are  mixed  witli  carbonaceous 
m-»terial  and  fluxing  agents,  nnd  fed  into  the  unix-r  end 
of  an  inclined  rotary  kiln  lined  with  refractory  material. 
From  thiskiln  the  material,  in  a  more  or  less  reduced  and 
fluxed  condition,  falls  into  a  stationarv  bath-chamber 
adjacent  to  the  lower  end  of  the  kiln.  Preheated  aii-  and 
solid  lOTwdered  fuel  are  b!own  into  this  chamber  so  as  to 
produce  a   non-oxidising  flame  in  the  chamber  and  kiln 


The  reduced  iron  and  slag  arc  drawn  off  from  time  to  time, 
either  through  tap-holes,  or  hv  tilting  the  bath-chamber. 

—A.  C.  U 

Cyanide,    alkaline    and    other    solutions;     Apparatu.i   for 

separating from  slimrs,  sand,  and  the  like.     0,  H. 

Ravner,    Lonrlon.     From   Innes,    Procter,   and   Havles, 
Tafk«a,  West  Africa.     Eng.  Pat.  11.008,  .May  21,  1908. 

The  mixed  .slimes  and  solutions  are  admitted  intermittingly 
from  a  hopper  through  a  hollow  shaft  into  a  bottomless 
rotating  basket,  consisting  of  suitable  liltering  material 
(cotton  or  metal  screen,  etc.)  secured  between  an  outer 
perforated  cylinder  or  cone  and  an  inner  one  of  vertical 
bars  or  wires.  The  material  falls  on  to  a  rotating  "  im- 
peller," provided  with  top  and  bottom  plates,  between 
which  are  placed  blades  which  throw  the  material  against 
the  inside  of  the  liltering  medium,  the  liquid  passing  through 
into  an  outer  chamber,  whilst  the  solid  jiarticles  adhere  to 
the  inside  of  the  ba.sket.  From  time  to  time  the  supply  of 
material  to  the  basket  is  stopped,  and  the  solids  adhering 
to  the  inside  are  removed,  eitlier  by  mechanical  scraping, 
or  by  means  of  air  or  water  delivered  under  pressure  from 
jets  placed  close  to  the  inside  of  the  ba.sket.  The  filtering 
medium,  owing  to  the  vertical  inner  bars,  is  never  com- 
pletely cleaned,  and  is  thus  protected  from  the  full  abrasive 
action  of  the  next  batch  of  solids  projected  against  it. 

—A.  (;.  L. 

[Thorium]   ores;     Art   of   trealimj   .     R.    McKnight, 

Pittsburg.  Pa.     L'.S.  Pat.  912.48o,  Feb.   16.  1909. 

THORir.M  ores  are  treated  with  a  large  excess  of  an  alkali 
chloride.  The  mi-vturo  is  heated  until  volatile  and  soluble 
chlorides  of  thorium  have  been  formeil.  the  vajwurs  being 
condensed.  The  residue  whilst  still  hot,  is  passed  into 
water,  and  then  through  a  yiulveriser  through  which  water 
is  circulated.  The  same  quantity  of  water  is  used  for 
successive  extractions,  until  it  becomes  suiiersatiirated 
with  and  deposits  thorium  compounds,  leaving  the  alkali 
chloride  in  solution,  which  may  be  used  for  the  treatment 
of  fresh  ore. — .\.  tl.  L. 

Pyritic  smelling.  .T.  T.  Carrick.  Assignor  to  B.  S.  Pattison, 
Johannesburg,  Transvaal.  l'..S.  Pat.  012..540,  Feb.  Irt, 
1909. 

Mk.\ns  .are  provided  for  injecting  into  the  furnace,  Hame 
blasts,  giving  off  substantially  neutral  combustion 
products,  immediately  below  the  regular  air  tuyeres  and 
preferalily  intcrnicdiate  thereof,  in  order  to  jiroduce  a 
restricted  zone  of  liigher  temfjerature  at  the  base  of  the 
"  focus  region  "  of  slag  formation. — F.  Sons. 

Ftne-dnsI  in  blast  furnaces  ;  Method  of  effeeling  the  prtripi- 

tntion  of and  of  preventing  the  formation  o/  the  same. 

R.   W.   H.   Atcherson  and  \V.  Siddall.   P.ellaire.  Ohio. 
TT.S.  Pat.  912.r>41.  Feb.  16.  1909. 

Jkts  of  a  "  dustdauipening  agent  '"  under  high  presMnif 
are  directed  into  the  blast  furnace  throughout  the  whole 
of  the  gas  zone. — .4.  G.  L. 

Steel ;  Process  and  composition  for  liartlening'and  temptrittg 

.      B.  J.  Oistorline,  Snn  Diego,  Cal.,  I'.S.A.     Eng. 

Pats.  36.il  and  36.')2,  Feb.  IS,  190S. 


See  r.S.   Pats.   879,.-.17  and   879,.-)18  of   1908; 
1908,  280.— T.  F.  B. 


thi>  .). 


Iron  or  steel :  Solution  for  treatment  of  .      .\.  HaTet, 

New  York,   .Assignor  to  William   Snuntrv    .Metals  Co., 
Maine.     U.S.  Pat.  913.6.57.  Feb.  23.  1909. 

Sbe  Fr.  Pat.  393,452  of  1908  :  this  .1.,  1909,«145.— T.  F.  B. 

Iron  and  steel ;    Process  for  treating  .     W.  F.  C  it. 

McCarty.  ■   Fr.  Pat.  394.607.  Sept.  10.  l9t»S. 

See  U.S.  Pats.  901,362.  901,546.  .in.l  («OI..->47    of    IflOS  : 
this  J.,  1908,  1117.— T.F.  B. 

Iron  7     Method  nf  erlrariing .     V.   G.    V.   d<    l*val. 

Stockholm.     U.S.  Pat.  913.40,'i.  Feb.  23,  1909. 

See  Eng.  Pat.  23,060  of  1907  :  this  ,1..  1908,  33S.— T.  F.  It. 
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Smelling  furnaces  ;   Beverberatory  .     A.  D.  Lee,  Gila 

Bend,  Ariz.,  U.S.A.     Eng.  Pat.  11,259.  May  23,  1908. 

See  Ft.  Pat.  391,409  of  190S  ;  this  J.,  1908,  1157.— T.  F.  B. 

Furnaces  for  the  cementation  of  articles  of  iron,  steel,  and 
alloys  of  steel.  E.  C.  R.  Marks,  London.  From  Soc. 
Anon.  Ital.  G.  An.saldo  Armstrong  and  Co.,  Genoa, 
Italy.     Eng.  Pat.  16.807.  Aug.  10.  1908. 

See  Fr.  Pat.  392,960  of  1908  ;   this  J..  1909,  25.— T.  F.  B. 

iletals  and  alloys  ;    Processes  for  improving  the  physical 

properties   of .     D.    Lamon    and   T.    H.   Thomas, 

Denver,  U.S.A.     Eng.  Pat.  12.452,  June  9,  1908. 

See  U.S.  Pat.  892,269  of  1908  ;  thU  J.,  1908, 815.- T.  F.  B. 

Ore.s ;  Apparatus  for  separating by  flotation.     A.  J.  F. 

de  Bavav,  Kew,  Victoria.     U.S.  Pat.  912,783,  Feb.  16, 

1909. 
See  Eng.  Pat.  25,858  of  1904;  this  J..  1905, 1238.— T.  F.  B. 

Smelling  ores  ;    Method  of  .     J.  T.  Carrick.  Assignor 

to  B.  S.  Pattison,  Johannesburg.  U.S.  Pat.  913,655, 
Feb.  23,  1909. 

See  Eng.  Pat.  2971  of  19KS  :  this  J.,  1908,  1209.- T.  F.  B. 

Zinc  ;    Separation   of from  its  ores  or  compounds. 

The    Metals    Extraction    C'orpoi-ntioa.   Ltd.     Fr.    Pat. 

394,867,  Sept.  25,  1908.     Under  Int.  Conv..  Oct.  29, 

1907. 
See  Fjig.  Pat.  23,901  of  1907  ;  this  J.,  1909,  26.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEJIISTRY. 

Destruction  of  organic  matter,     Miorandi.     See  XXIII. 

Patests. 

Organic  products  ;  Process  for  the  reduction  and  oxidation 

of by  electrolysis.     H.  Chaumat.     First  Addition. 

dated  Dec.  19,  1907,  to  Fr.  Pat.  393,561.  Oct.  29.  1907 
(this  J.,  1909,  148). 

The  addition  relates  to  the  extension  o£  the  main  patent 
to  the  reduction  of  substances  in  solution,  and  in  particular 
to  the  reduction  of  sodium  bisulphite  in  aqueous  solution 
for  the  production  of  sodium  hydrosulphite.  A  layer  of 
coarse  material  is  placed  below  the  mass  of  powdered 
graphite  with  which  the  liquid  is  mixed,  and  the  latter 
is  drawn  off  from  the  bottom  of  the  vessel,  the  material 
below  acting  as  a  filtering  medium. — B.  X". 

Electrode  for  electric  accumulators  with  alkaline  electrolytes. 
Nva  Acknmulator  Aktiebolagct  Jungner.  Fr.  Pat. 
395,138,  Oct.  10,  1908. 

1  Ak  electro-active  mass,  consisting  of  finely  divided  raotals, 
as  iron,  lead,  etc.,  or  of  oxides  or  hydroxides  of  nickel, 
copper,  silver,  etc.,  is  introduced  in  a  suitable  manner  into 
the  pores  of  artificial  graphite.  For  instance,  the  latter 
is  immersed  in  a  solution  of  a  salt  of  the  metal  in  alcohol, 
or  other  con  venient  solvent,  and  by  heating  or  by  treatment 
with  suitable  reagents,  the  requiied  electro-active  mass  is 
obtained  and  the  solvent  evaporated. — B.  X'. 

Furnace,  heated  electrically  by  means  of  a  resistance  material 
composed  of  small  fragments,  for  melting  and  boiling, 
especially  for  determining  melting  and  boiling  points. 
A.  Deckert.     Fr.  Pat.  395,158,  Oct.  12,  1908. 

A  ciRcrLAR  electrode  fits  into  the  bottom  of  an  outer 
vessel  of  refractory  material,  and  within  the  latter  is 
placed  a  cylinder  of  similar  material,  into  which  is  fitted  a 
aeries  of  thin-walled  refractorv  cvlinders.     Between  these 


and  the  inner  crucible  is  placed  the  resistance  material, 
a  ring  electrode  slipping  over  the  crucible  and  making 
contact  with  the  resistance  material.  The  height  of  the 
latter  may  be  varied,  as  also  the  transverse  section  of  the 
mass  by  the  withdrawal  of  one  or  more  of  the  cylinders, 
or,  instead  of  these,  a  series  of  cylinders  of  different  interna  1 
diameters,  interchangeable  with  the  cylinder  fitting  into 
the  outer  vessel,  may  be  employed. — B.  X". 

Storage  batteries  ;    Process  of  clmrging  lend  peroxide-zinc 

.     R.  Ziegenberg,  Berlin.  U.S.  Pat.  912.351.  Feb.  16, 

1909. 

See  Eng.  Pat.  14.762  of  1907;  this  J.,  1907,  1146.— T.  F.  B. 

Electric   furnace.     The   Hoskins   Co.     Fr.    Pat.    394,674, 
Sept.  14.  1908.     Under  Int.  Conv.,  Sept.  19,  1907. 

See  U.S.  Pat.  882,788  of  1908  ;  this  J..  1908,  452.— T.  F.  B. 

Electric  lamp  filaments.     Eng.  Pat.  10.590.     See  II. 

ICarbon]  filaments.     Fr.   Pat.   394,302.     See  II. 

Metallic  filaments.     Fr.  Pat.  394,585.     See  II. 

Electric  lamps.     Fr.   Pat.   394.823.     See  II. 

(B.)— ELECTRO-METALLURGY. 

PilENTS. 

Electrolytic  cells  for  separating  the  constituents  of  a  mixture 
of  metals  or  an  alloii.  Usme  Genevoise  4e  Degrossissage 
d'Or,  Geneva.  Eng.  Pat.  13,134,  June  19,  1908. 
Under  Int.  Conv.,  July  11,  1907. 

SEEFr.  Pat.  391,898  of  1908  ;  this  J.,  1908,  1159.— T.  F.  B. 

Electrolytic  cell  for  separating  constituents  of  a  mixture 
of  metal  or  an  alloy.  H.  Lacroix.  Assignor  to  Usine 
Genevoise  de  Degrossissage  d'Or,  Cieuera.  U.S.  Pat. 
912,859,  Feb.  16.  1909. 

See  Fr.  Pat.  391,898  of  1908  ;  this  J.,  1908, 1 159.— T.  F.  B. 

Metals :     Method    of    precipitating clectrolytically^ 

A.  Ramen,  Assignor  to  Helsingborgs  Kopparverks 
Aktiebolag.  Helsingborg,  Sweden.  U.S.  Pat.  913.430, 
Feb.  23.  1909. 

See  Eng.  Pat.  18,080  of  1906  ;  this  J.,  1907,  24.— T.  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Butter  fat,  cocoanvt  oil.  and  their  fatly  acids  ;  The  distillation 

of  .     K.  S.  Caldwell  and  W.  H.  Huitley.     Chem. 

Soc.  Proc.  1909.  26,  73. 

BtJTTER  fat,  cocoanut  oil.  and  their  fatty  acids 
were  distilled  in  the  vacuum  of  the  cathode  light. 
The  lowest  fraction  obtained  from  butter  fat  dis- 
tilled with  the  bath  temperature  at  250 — 270'  and 
inner  thermometer  at  187—210'.  TributjTin  distils 
rapidlv  -n-ith  the  bath  temperature  at  127=  and  imier 
thermometer  at  107'.  For  this  and  other  reasons,  it  is 
concluded  that  butter  does  not  contain  tributj-rin.  The 
iodine  values  \-ielded  by  the  various  fractions  seem  to 
indicate  that  there  is  little  or  no  triolein  in  butter  fat. 
Lam-ic  acid  forms  at  least  60  per  cent,  of  the  fatty  acids 
in  cocoanut  oil.  whilst  it  could  not  be  detected  m  butter : 
this  method  of  distillation  enabled  the  authors  to  detect 
with  ease  the  presence  of  10  per  cent,  of  cocoanut  oil  in 
butter  The  presence  of  palmitic  acid  in  cocoanut  oil  has 
been  questioned  bv  Ulzev  (this  J..  1899,  1133).  but  the 
authors  isolated  several  grams  of  this  acid  from  cocoanut 
oil. 
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[Manib  31,  1800 


CoUonseii  products  ;    Rnpiil  Helermination  of  oil  in . 

''.  H.  Heity.  F.  B.  Stem,  and  M.  Orr.     J.  Ind.  and  Eng. 

Chem..   lOd'.l.  1.  Tli— SI. 

(>/toiM<t d  mtal. — 40  yrms.  are  extraeted  with  KM)  e.c. 
oi  carbon  tetrachloride  lu  a  2jO  c.c.  dask  at  about  CO'  C. 
for  at  least  15  minuter,  the  liquid  cooled  to  the  ordinary 
tem|)erature,  .«hakcn.  and  the  whole  strained  through 
wire  gauze  on  to  a  fohied  filter,  the  clear  extract  being 
eollecte<l  in  a  graduated  tube.  Tlic  tube  is  cooled  to  the 
ordinary  temperature,  and  the  swcific  gravity  of  the 
extract  is  then  determined.  The  specific  gravity 
found  is  deducted  from  that  of  carbon  tetraclilorido 
at  the  .same  temperature,  and  the  difference  diNnded 
by  (KifliSO  gives  the  ])erccntage  of  oil.  It  was 
fo;ind  that  between  l.V  and  30'  •'..  the  ■ip.  gr.  of  carbon 
tetrachloride  decrea-sea  by  '>001S  for  each  rise  of  I''  ('. 
The  values  for  carbon  tetrachloride  adopted  are :  l.'l'', 
lf,041  :  -20'.  lOail  ;  25=.  l-5StH  :  and  30"  C.  1-5771. 
If  the  carbon  tetrachloride  used  in  the  analysis  has  a 
different  specific  ^rravity,  the  difference  miist  be  added  to, 
or  dednct«<l  from,  the  observed  sji.  gr.  of  the  extract,  a.s 
the  case  may  be.  Hulls.  V)  grins,  of  the  hulls,  freed  from 
whole  seed,  are  treated  j\ist  as  in  the  case  of  meal,  except 
that  it  is  not  necessary  to  strain  through  wire  gauze. 
X*'iiU  or  i-initl^.  10  grnis.  of  the  sample  are  used  and 
the  values  obtained  are  multiplied  by  four.  Sted.  The 
sample  is  crushed  and  passed  through  a  "  meat  chopper." 
40  gruis.  are  used  with  200  c.c.  of  carbon  tetrachloride  and 
the  values  obtained  are  nndtiplied  by  two. — A.  S. 

Rapfoil;  Phyloattrds  in .     A.  Windausand  A.  Welsch. 

Ber.,  1900.  42.  IW2--616. 

Wi>r)Ar.s  and  Hauth  (this  .1..  100".  09)  separated  the  crude 
plijtosterol  from  Calabar  beans  into  stigmasterol  and 
sitosterol.  In  linseed  oil  (this  J.,  1007.  I LW)  only  .sitosterol 
was  found.  On  the  other  hand.  Matthes  and  liis  collabor- 
ators (this  J.,  190S.  '"iSi.  S18)  found  in  cacao  butter  and 
focoanut  oil  a  mixture  of  phytostcroLs  behaving  towards 
broniiue  like  stigmasterol  and  sitosterol.  The  authors 
have  found  that  the  crude  phytosterol  of  rape  oil  consists 
of  a  mixture  of  substances  resembling  stigmasterol  and 
sitosterol.  The  acetylated  crude  phytosterol  yielded  an 
in-oluble  tetrabromide.  the  composition  of  which  agreed 
with  the  formula,  '.'^oH^gOJJr,.  The  alcohol,  for  which 
the  name  of  brn'sicaslerol  is  suggested,  was  prepared  from 
the  acetate.  It  crystallised  in  hexagonal  plates  (ni.pt., 
148°  r.)  containing  one  mol.  of  water  of  crystallisjition 
(^':»H»,0+H.O).  Its  specific  rotation  was  [<»]})'  = 
— 64°25',  or  considerably  higher  than  that  of  stigmasterol 
([alD= — 45).  Brassicastcrsl  acetate  formed  thin  hexagonal 
flat  crystals  inciting  at  157— I.'iS'"  f.  The  propionate 
melted  at  132"  ('..  ami  the  benzoatc  (crystalline  needles) 
at  ltj7  C.  whilst  stigmosteryl  propionate  melted  at  122^  C. 
and  the  benzoate  (rectangular  plates)  at  160'  C.  The 
phytosterol  resembling  sitosterol,  which  was  separated 
from  the  filtrate  from  the  bra-ssicasteryl  acetate  tetra- 
bromide.   melted   at    142°   ''.    ^sitosterol,    136' 137^   C.) 

and  had  the  probable  composition.  C'.jH,flO.     Its  acetate 
melted  at  134'  ('.,  ami  its  propionate  at  11(\'  C. C.  A.  M. 

Elao<ilrtiTic    acid;     Congliliition    of .      R     Majima 

Ber..  1000.  42,  674—080. 
K.vMET.tKA  (this  J.,  1903,  1138)  obtained  the  same  tetra- 
bromide and  tetrahydroxy  acid  (sutivic  acid)  from 
el.-eostearic  acid  as  from  linnlic  acid,  and  therefore  con- 
cluded that  the  two  acids  were  isomeric.  To  obtain  further 
information  of  the  constitution  of  ela^ostearic  acid  the 
author  has  used  ozone  as  an  oxidising  agent  in  a  similar 
m.inner  to  that  employed  by  Harries  and  Tiirk  (this  J., 
100*3.  1 1.5S)  with  oleic  acid.  He  has  found  that  ela'usteario 
acid  absorbs  2  mols.  of  oz.one,  which  supiK>rts  the  view  that 
it  contains  2  double  linkages.  The  di.ozonide  was  an 
amorphous  yellowish,  semi. solid  substance  with  the 
composition.  ('ijHjjtl,.  When  boile<!  with  water  it  was 
readily  decom[)osed,  the  products  of  deconii>osition  in- 
cluding n- valeric  aldehyde.  >,  valeric  acid,  the  semi- 
aldehyde  of  azelaic  acid,  and  azelaic  acid.  A  stilrstance  that 
appeared  to  he  succinic  dialdehyde  was  isolated,  but  neither 
succinic  acid  nor  its  semi-aldehyde   could  be  identified, 


I  and  if  present  could  only  have  been  there  in  small  quantify. 
The  nature  of  the  decomposition  products  supports 
Maquenne's  view  that  elaostearic  acid  contains  double 
linkages  between  the  fifth  and  sixth  and  the  ninth  and 
tenth  carbon  atoms  os  represented  in  the  formula — 
<':H,.(CUJ,.CH  :  CH.(CH.)..CH  :  CH.(CH.)7.C0jH.  The 
elicostearic  acid  prepared  from  timg  oil  by  Kametaka's 
method  distilled  almost  unchanged  in  a  current  of  carbon 
dioxide  at  about  235-  t '.  under  a  pressure  of  12  mm.,  leaving 
in  the  flask  an  amorphous  (probably  polymerised)  residue 
amounting  to  about  ^  to  ^  of  the  original  substance. 

— C.  A.  Jl. 

Clupnnodonic  acid  ;   Occurrence  of in  dab  and  green 

turtlt  oils.     .M.  Tsujimoto.     .1.  Coll.  Eng.,  Imp.  Vniv., 
Tokyo,  lOOS.  4,  177-170. 

Thr  dab  oil  obtained  from  an  unknown  species  of  fish 
(probably  liMiind.i)  was  a  reddish  yellow  liquid  with  a  veiy 
unpleasant  (xlour.  It  gave  the  following  values  : — Sp.  gr. 
at  15°  C,  00240  ;  .•»cid  value,  0-83  ;  sa|K>niHcation  value, 
185-32;  iodine  value  (Wijs),  llS-53;  refractive  index 
(20°  C),  1  4748  ;  m.pt.  of  fatty  acids.  29°  C.  -.  brominatcd 
acids  insoluble  in  ether.  l.S'OG  }ier  cent.  ;  and  oxidised  acids 
(Fahrion),  0-72  i>er  cent.  Green  liirllr  oil,  obtained  from 
Chelonia  midas  Linn.,  was  a  pale  yellow  liquid  with  a 
somewhat  fishy  odour.  It  gave  the  following  analytical 
values: — .Sp.  gr.  at  15'  ('..  00335;  acid  value.  1-27; 
saponification  value.  !93  SO  ;  iodine  value  (Wijs),  127-38; 
refractive  index  (20'  C),  1-4769;  m.pt.  of  tatty  acids, 
31.5°  0.  ;  insoluble  bromiiiated  acids.  29-45  per  cent.  ; 
and  oxidised  acids,  2-51  per  cent.  TVie  insoluble  bromicle 
from  the  f.itty  acids  of  each  oil  turned  black  at  200'  c., 
decomposed  w-itliout  melting,  and  had  an  elementary 
composition  agreeing  with  that  of  clupanodonic  octo- 
hroiuide  (this  J..  1900.  S18.  810).  The  amounts  corre- 
sponded to  a  proportion  of  5-63  and  8-88  ]ior  cent,  of 
clupanodonic  acid  in  the  res'icctive  mixed  fattv  acids. 

— "C.  A.  JI. 

Oils  and  jats,  and  cspcciallii  marine  animal  oil*  ;    Canst 

of  the  odours  of .     M.  Tsujimoto.     J.  Coll.  Eng., 

Imp.  Univ.,  Tokyo,  1908,  4.  181—191. 

A  Kocon  relationship  may  be  observed  t)ctwecn  the  amount 
of  odour  of  an  oil  .ind  the  degree  of  unsatiiration.  The 
author  attributes  the  disagreeable  odour  of  marine  animal 
oils  largely  to  the  presence  of  glyccrides  of  highly-unsatur- 
ated  fatty  acids,  especially  those  of  the  series  C«H2ii-8Ci2. 
Thus.  Japanese  sjirdine  oil,  which  contains  a  large  propor- 
tion of  clupanodonic  acid,  has  a  much  more  pronounced 
fishy  odour  than  herring,  whale,  dab,  or  turtle  oils,  which 
contain  less  of  that  acid.  Th'S  was  sup]>ortcd  by  the  fact 
that  on  treating  a  solution  of  the  fatty  acids  from  .la]>ancse 
sardine  oil  with  bromine,  filtering  off  the  insoluble  octo- 
bromidc.  and  rerlucing  the  brominatcd  fatty  acids  in  the 
filtrate,  the  acids  obtained  were  practically  free  from  the 
original  unpleasant  odour,  though  still  po.ssos.sing  an  odour. 
The  preci)iitated  octobromide  was  odourless,  but  when 
reduced  with  alcoholic  hydrochloric  acid  and  zinc  dust, 
it  yielded  clupanodonic  acid  with  the  characteristic  fishy 
odour  of  the  oil.  Futui-e  investigations  of  the  problem  of 
deodorisation  of  these  oils  should  therefore  aim  at  the 
complete  removal  of  glyccrides  of  the  clui>.'ino<lonic  acid 
series  or  of  their  conversion  into  non-odorous  com- 
pounds.— C.  .\.  .M. 

Marine  animal  oils;     Xnturc   of  the    resinous  suhslanec 

dcpotitcil  from  the  mixed  falli/  acids  of on  keeping. 

M.    Tsujimoto.     J.    Coll.    Eng..    Imp.    I'niv.,    Tot\-o, 
1908,  4.  103  -10.5. 

The  resinous  deposits  formed  on  keeping  the  fatty  aciils 
of  Jajwincsi-  sardine  and  whale  oils  wciv  nearly  in.sohible 
in  petroleum  sjirit.  ether,  and  carbon  tetmchloride,  but 
mon^  soluble  in  absolule  alcohol  and  readily  .so!-jble  in 
caustic  alkali  solution,  yielding  a  dark  l>rowii  liquid. 
UTicn  washetl  with  iK-troleiim  spirit  they  were  reddish- 
brown,  nearly  odourless,  friable  solids,  heavier  than  water, 
and  dccomjiosing  befon-  their  melting  points  were  reache<l. 
The  oils  from  which  they  had  sejuiratcd  showed  a  great 
decrease  in  their  io<line  values  and  in  the  yields  of  octo- 
bromide.    .Analyses  of  the  substances  dried  over  sulphuric 
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acid  gave  results  indicating  the  formula,  Cjg  Hjg  0.,.  O4,  and 
it  was  concluded  that  they  were  o.xidation  products  of 
ilupanodonic  acid  or  other  acids  of  the  series  C«H2«-802. 
On  passing  a  current  of  air  through  the  fatty  acids  of  fresh 
Japanese  sardine  oil  heated  to  about  .S0°  C.  for  5  hours 
daily  for  10  days,  the  acids  became  turbid  .and  thick,  but 
did  not  yield  a  deposit. — C.  A.  JI. 

Marine  animnl  oils  ;    Oxidise'!  fatty  acids  of .      M. 

Tsujimoto.     J.  Coll.  Eng.,  Imp.  Univ.  Tokyo,  1908,  4, 
197—200. 

Cektain  marine  animal  oils,  including  Japanese  sardine 
oil  and  cod-liver  oil.  yield  insoluble  compoimds  when  kept, 
and  this  is  still  more  marked  in  the  case  of  their  free  fatty 
acids.  Old  marine  animal  oils  or  those  bleached  by  sunlight 
ga,ve  bro^iiish-black  soaps  on  saponification.  The  effect 
of 'insolation  (as  frequently  used  in  Japan  for  refining  oils) 
is  to  render  the  colour  lighter,  change  the  odour,  and 
increase  the  viscosity.  The  specific  gravity  and  saponifica- 
tion value  are  distinctly  increased,  the  acid  value  and 
refractive  index  slightly  increased,  and  the  iodine  value 
and  yield  of  octobroinide  distinctly  decreased.  The 
o.\idised  acids  show  a  great  increase  {e.g.,  2-57  and  2-13 
per  cent,  were  obtained  after  a  wcelv's  exposure).  Tho 
liberated  oxidised  fatty  acids  were  bro^^^lish-black,  viscous 
solids,  drying  to  a  dark  brown  film  when  exposed  in  a 
thin  layer.  After  drying  at  100°  C.  they  only  dissolved 
with  difficulty  m  alcohol.  They  appeared  to  be  mainly 
oxidation  products  of  acids  of  the  clupanodonic  series, 
though  not  identical  with  the  resinous  substance  deposited 
from  the  fatty  acids  on  keeping  (see  preceding  abstract). 
From  a  technica!  point  of  view  the  dark  coloration  of  the 
eoap  yielded  by  marine  animal  oils  containing  as  little  as 
<i-27  per  cent,  of  oxidised  acids  is  important,  and  glycerides 
of  fatty  acids  of  the  series  CnH2n-s02  ought  to  be 
removed  or  converted  into  indifferent  compounds  if  such 
oils  are  to  be  used  in  soap-making.  The  oxidised  acids 
from  linseed,  perilla.  or  tung  oils  do  not  give  such  intense 
colorations  on  saponification. — C.  A.  M. 

Wool  imste  saturated  icith  boiled  oil';    Sponlaneoiis    com- 

bnstion    of .     R.    Now'icki.     Gliickauf,    1909,    45, 

222—224. 

The  boiled  oil  used  in  the  author's  experiments  absorbed 
10-33  per  cent,  of  oxygen  in  42  hours  when  exposed  to  the 
air  in  a  thin  film  on  glass,  the  gi'eatest  degree  of  absonition 
(1-345  per  cent. )  taking  place  in  the  first  2  hours.  Weighed 
quantities  of  40  grms.  each  of  wool  waste  were  iflipregnated 
with  definite  amor.nts  of  this  oil  and  placed  in  a  flask,  the 
body  of  which  was  packed  in  a  box  of  cotton  wool.  Air 
was  dra-wn  through  the  flisk  by  means  of  an  aspirator  in 
such  quantity  that  samples  taken  from  the  aspirator  still 
contained  14  to  l.">  jier  cent,  of  oxygen.  A  thermometer 
was  introdaced  into  the  middle  of  the  impregnated  material, 
whilst  the  pressure  was  regulated  by  means  of  a  water 
manometer.  It  was  found  that  risk  of  ignition  began 
when  the  ratio  of  waste  to  boiled  oil  was  as  2  :  1,  and  that 
ignition  w'as  certain  to  occur  when  the  ratio  was  as  I  :  1. 
Under  these  conditions  spontaneous  combustion  took 
place  in  79  minutes  when  the  temperature  had  reached 
131°  C.  With  proportions  of  2  :  3  and  1  :  2,  ignition  did 
not  take  place  below  180°  C— C.  A.  JI. 

Dust-lai/ing  oils.     Heise.     fiee  XVIIIB. 

Enmhification     .Marshall.     Sea  XXIV. 

P.ITENTS. 

Oiti,   taif,   icdxes,  and    their    producta ;     hapts.    in,    and 

apparatus  for  filtering .     J.  Uoiill,  London,      l-^ng. 

Pat.  10.277,  May  12,  1908. 
The  apparatus  consists  of  a  circular  wrought-iron  tank 
with  a  roof,  and  a  perforated  wooden  floor,  carried  on 
iron  girders  and  supported  on  an  angle-iron  ring.  The 
floor  is  covered  v.'ith  canvas  duck  laid  on  cocoanut  matting. 
There  is  a  space  beneath  the  floor,  from  which  pipes  lead 
away  the  filtered  material,  after  its  passage  through  the 
filtering  medium.  This  may  consist  of  fuller's  earth, 
magnesium  silicate,  etc.,  and  forms  a  layer  about  2  ft.  ''>  in. 
thick  abo\e  the  canvas  duck.     Filtration  is  assisted  by 


means  of  a  vacuum  pump  connected  with  the  space  below 
the  floor  of  the  filter.  The  filtering  medium  may  be 
cleansed  by  washing  with  boiling  water  or  steam,  and  sub- 
sequent calcination.  Heat  mav  be  applied  when  neces- 
sary.— E.  W.  I,. 

Oil ;   Apparatus  for  decolouring,  bleaching,  and  thickening 

.      J.    C.    L.   van   der   I^ande,   Deventer,    Holland. 

Eng.  Pat.  17,670.  Aug.  22.  1908. 
The  oil  is  heated  and  mechanically  agitated  in  a  circular 
boiler,  whilst  meanwhile  s\ibiected  to  the  action  of  com- 
pressed air.  The  passage  of  this  air  upwards  through  the 
oil  is  retarded  by  means  of  a  series  of  superposed  par- 
titions, attached  "alternately  to  the  shaft  of  the  agitator, 
and  to  the  inside  of  the  boiler. — ('.  A.  M. 

Fat-extraction    apparatus.     W.     Schmiicker.     Cer.     Pat. 
205.423,  May  22,   1906. 

The  ap]iaratus  consists  of  two  concentiic  vessels,  com- 
municating below  by  means  of  a  filter.  The  material  to 
be  e.xtracted  is  contained  in  the  inner  vessel,  into  which 
fresh  solvent  is  introduced  at  the  top,  the  solution  of  the 
fat  being  thus  forced  out  at  the  bottom,  through  the  filter, 
into  the  annular  space  between  the  two  vessels.  The 
solution  is  discharged  from  the  annular  space  by  means  of 
a  siphon. — A.  S. 

Fallu  acids  ;    Conversion  of  liquid into  solid  fatly 

acids.  P.  Sabatier.  Fr.  Pat.  394,957,  Dec.  12,  1907. 
Liguin  fatty  acids  are  converted  into  solid  fatty  acids]by  • 
the  action  of  hydrogen,  or  a  gas  rich  in  hydrogen,  in  the 
))resence  of  finely  divided  metals  kejit  at  a  suitable 
temperature  (200'--400=  C.t.  The  vapours  of  the  resulting 
solid  fattv  acids  ai*  carried  forward  by  the  rapid  current 
of  gas  and  condensed,  the  excess  of  liydrogeu  being 
recovered  and  used  again.  The  unconverted  liquid  latty 
acids  in  the  product  are  separated  l)y  expression  and  again 
treated  with  hydrogen.— C.  A.  M. 

Soaps  of  every  kind  :    Apparatus  and  process  for  nuiking 

.     L.   Riviere.     Second   Addition,   dated   July   27, 

1908,  to  Fr.  Pat.  374,179,  Jan.  12.  1907.  (See  this  J., 
1907,  7i'.9,  881.) 
The  apparatus  described  in  the  original  jiatent  may  he 
constructed  in  the  form  of  an  autoclave,  so  as  to  effect 
more  rapid  saponification  at  pressures  above  that  of  the 
atmosphere.  In  the  decomposition  of  insoluble  (calcium, 
barium,  magnesium,  etc.)  soaps,  carbonic  acid  under 
variable  pressures  may  take  the  place  of  mineral  acids. 
In  the  case  of  ordinary  alkali  soaps  the  process  iuay  be 
accelerated  by  the  injection  of  ozonised  air  in  place  of 
ordinarv  air.  the  material  circulating  over  the  perforated 
diaphragms  being  thus  thoroughly  subdivided.  Claim  is 
also  made  for  the  separation  under  )iressure  of  the  glycerin, 
by  means  of  superheated  steam  or  otlierwise.from  the  cnide 
product  circulating  over  the  diaphragms. — C.  A.  -M. 

Soaps  ;    Preparation  of  soUitionji  of  resinous ,    with 

or  v-ithout  the  addition  of  thichening  or  colouring  matters. 
F.  Arledter.  Fr.  Pat.  395,177,  Dec.  19,  1907. 
Rosin  soap  is  heated  in  a  steam -jacketed  reservoir  until 
sufficiently  fluid  to  pass  into  the  solution  tank.  On  the 
way  the  soap  meets  a  current  of  hot  water  coming  from  a 
steam  injector  and  carrying  with  it  the  thickening  and 
colouring  substances,  and  is  mechanically  mixed  with  it 
in  a  finely-divided  state.  Solution  is  tlius  ra)jidly  effected 
without  the  soap  having  come  into  direct  contact  with 
steam. — C.  A.  M. 


XIII.— PIGMENTS,     PAINTS  ;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &C. 

(.4.)-PICMENTS,    PAINTS. 

Lead  chromate  ;  A  prelimiiuin/  studi/  of .     E.  E.  Free. 

J.  of  Phys.  Chem.,  1909,  13,  114—137. 
Aftek  a  review  of  the  literature,  tho  author  describes 
experiments  on  the  precipitation  of  lead  chromate  under 
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varying  conditions.  .Although  the  size  of  the  crystals  of 
the'pnvipitate  increus«'.s  loiitinuously  with  decrease  in  the 
concentnition  of  the  solutioii.s  the  colour  of  the  jirecipitate 
is  Ughter  from  the  more  concentrated  iiud  from  the  more 
dilute  solutions  than  from  the  internie<liate  solutions.  The 
two  most  iirobable  causes  of  the  differences  in  the  colour 
of  the  |ireti))itates  are  var%ing  basicitj  and  varying  size 
of  crystal.  The  best  conditions  for  the  mauufncture  of 
chrome  yellow  should  1h-  attained  by  use  of  cold  and  con- 
centrated solutions,  mixed  with  rapiil  stirring  and  with 
precautions  to  prevent  the  formation  of  Iwisic  chromate. 
(See  also  this  J..  lyuH.  30.)— A.  S. 

Pates  Ts. 


Pii;mentt :     Procesa    lor    producing    .     A.     lloffatt, 

.Xasignor  to  Alba  Manufacturing  Co.,  Indianopolis,  Ind. 
U.S.  Pats.  911,832  and  911,833,  Feb.  9,  1909. 

(1).  A  PIGMENT  consulting  of  co-precipitated  barium  sul- 
phate and  line  o.xide  is  pre|x>rtKl  by  adding  barium  chloride 
and  lino  sulphate  consecutively  to  a  mixture  of  water  and 
excess  of  calcium  oxide,  in  proportions  equivalent  to  the 
dissolved  calcium  oxide.  The  water  is  then  allowed  to 
Ixxome  saturated  once  more  with  calcium  oxide,  and  the 
oiHTntions  repeatefl.  (2).  The  precipitate  obtained  by  the 
interaction  of  solutions  of  calcium  oxide  and  zinc  sulphate 
is  treated  with  Uirium  chloride  solution. — C  A.  M. 

Azo  coiouring  matUr.     Eng.  Pat.  28,272.     See  IV. 

(B.)— RESINS,  VARMtiHES. 

Rotin  :  SlnbiHty  of at  dightly  elevated  temperatures. 

C.  H.  Hertv  and  W.  S.    Dickson.     J.    Ind.   and   Eng. 
Chem.,  1909. 1,  GS— «9. 

SCUWAI3E  (this  J..  UKlj,  1244)  found  that  .\merican  rosin 
decomposes  when  heated  at  120- — 140°  C,  with  liberation 
of  carbon  dioxide.  The  authors  find  that  if  freshly-pre- 
pared .\merican  rosin  lx>  freed  from  traces  of  spirits  of 
tnrpentine^which  yields  carbon  dioxide  on  heating — it 
can  be  heated  at  140'  C  without  any  formation  of  carbon 
dioxide,  provided  oxygen  and  moisture  Iw  excluded,  for 
instance  in  a  curp.'Ut  of  dry  nitrogen.  With  a  commercial 
8])ecimen  of  rosin,  on  the  other  hanj,  carhon  dioxide  was 
formed  even  on  heating  in  dry  nitrogen.  The  resin  acids 
separated  from  the  oleoresin  of  Pinna  helerophjUa  also 
jnelded  carbon  dioxide  when  heated  in  a  current  of  dry 
nitrogen  to  just  above  the  melting  point. — A.  S. 

Japaneae  lacquer  ;    Drying  of  at  a  high  temperature. 

K.  Mivamu.     J.  Coll.  Eng..  Imp.  Univ.,  Tokvo,  190S, 
4.  201—204. 

.\  UW'ER  of  unishiol  or  of  the  lacquer  hardens  within 
5  hours  at  100'  C.  within  3ii  minutes  at  150"  C..  and  within 
10  minutes  af  180=  C.  (see  this  J..  190S,  450).  This  method 
of  dryine  at  a  high  tcm)X"rature  is  used  in  lacquering  metal- 
worli,  class,  jwreelnin.  )Mpier-mach6.  etc.,  and  yields  a 
more  Jurable  layer  than  that  obtained  by  the  usual 
method  of  drying  at  the  ordinary  temi>erature.  In  prac- 
tice, the  best  results  are  obtainetl  by  thinning  the  lacquer 
with  tMrf*ntine  oil  or  other  solvent.  As  the  layer  turns 
brown  at  a  high  temjteratare.  laccjuers  of  light  colour 
should  be  dried  at  12tl* — 150°  C,  and  even  in  the  case  of 
dark  lacquers  the  tem|)eraturo  ought  not  to  exceed  180^  C. 
Since  the  lacquer  blackens  most  pigments,  only  a  limited 


number  of  coloured  preparations  is  available.  Of  white 
pigments  bttrium  sulphate  and  bismuth  oxychloride  are 
used,  the  former  being  preferable  when  the  drying  is  to  l)e 
done  at  a  high  temi)erature.  In  any  ease  the  tinal  colour 
is  a  greyish  or  yellov  ish  white.  Red  lacquers  are  jirepared 
with  vermilion  and  red  oxide  of  iron  ;  blue  with  Prussian 
blue  ;  yellow  with  cadmium  sulphide,  lead  cluomate,  and 
orpimeut  :  green,  with  cliromium  oxide  ;  and  black  with 
lampblack  or  (to  obtain  a  more  brilliant  laver)  with  iron 
powder  or  some  comi)ound  of  iron.  A  golden  coating  is 
obtained  by  lacquering  the  article  with  a  mixture  of  10 
parts  of  finished  lacquer,  1  to  3  parts  of  gamboge,  and 
5  parts  of  solvent,  and  dr\ing  it  for  about  2  hours  in  au 
air-oven  at  I2ii'  (.'.  Several  organic  lakes  may  lx>  used  in 
coloured  lacquers.  l>ut  they  are  decomposed  when  heated, 
and  do  not  yield  the  proj)er  colours  when  the  coating  is 
dried  at  a  high  temjierature. — C.  A.  M. 

Spontaneovs  combustion  of  u'ool  waste  saturated  trith  boiled 
oil.     Nowicki.     See  XII. 


Patents. 


Turpentine  oil  from  pine  oil :  Process  for  the  mamifaelure 

of  resinous  .     0.  P.   Pellnitz,  Breslau,    t^rmanv. 

Eng.  Pat.  19,833,  Sept.  21.   1908.     Under  Int.   Conv., 
SeiA.  20,  1907. 

SBEGerPat.  202,254  of  1907;  this  J.,  1908.  1212.— T.F.B- 


Extinguishing  fires  from  turpentine.      Eng.   Pat.  17,150. 
See  III. 


(O— IXDI.VRUBBER.  4c. 


Rubber ;    Fiporls  of  Para from  Straits  Settlements. 

Board  of  Trade  J.,  March  11,  1909.     [T.R.] 

The  Registrar  of  Imports  and  Exports  at  Singapore 
reports  tnat  3.659.906  lb.  of  Para  rubber  were  exported 
from  Singapore  and  Penang  in  1908.  as  comiwired  with 
2,089,777  lb.  in  1907.  The  coimtries  supplying  Pari 
rubber  were  the  Federated  Mala.v  States.  Joliore.  Malacca, 
and  Sumatra,  and  a  small  cjuantity  was  locally  grown. 
The  quantities  sent  to  the  various  destinations  are  shown 
in  the  following  statement  : — 


1907 


1908. 


United  Kiaedooi  

Continent  of  Europe 

UolteJ.  .""tates  of  .\nierica 

Ce.vloh   

Australia 

Japan  

Total    . 


lb. 

lb. 

1,625,583 

3.004,883 

185.296 

310,847 

4,182 

400 

231.180 

310,489 

31,839 

21,419 

11.697 

11,868 

2.a<i>.77 


3.659.906 


Rubber  ezports  from    Para.    Bnizil.   in    1908.     Board   of 
Trade  J..  March  4.  1909.     [T.R.] 

The  exports  of  rubber  from  the  Consular  District  cf  P.iri 
in  1908  were  as  follows : — 


Pari 

Manios 

Iquito*  (truuit) 
Itacostiara    

Total    . 


Fill-. 

Mediutu. 

Coane. 

I'aucho. 

XotaU 

kUoa. 
S,3«l,924 
>,440,375 

454,309 
80.830 

kUot. 

1,216.470 

1,876.3-:. 

4«0,53-.: 

5.639 

klloa. 

■i'i'j,i\.n 

48.253 

kilo>. 
2.036,843 
4.195,792 

734,458 
22.363 

kilM. 

17,814,281 

17.'*56,048 

1,859,093 

157,085 

18.S37.IJ3S 

3.5J8,96l» 

8,300,127 

6,989,456 

37,686,43* 

"Vol.  xxTin.,  yo.  6.] 
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The  total  exports  of  rubber  from  the  Para  district  in 
1907  amounted  to  37,-514J.52  kilos.,  and  in  1906  to 
34,767,75.5  kilos. 

PATEXTS. 


-.     [Preparation   from  latex.'\ 
Eng.  Pat.  2787,  Feb.  7, 1908. 


Rtthher ;    Treatment  of  - 
L.  Xorzagai-ay,  London. 

Rubber  latex,  to  which  formaldehyde  or  other  preserva- 
tive may  be  added  in  order  to  prevent  prematm-e  coagula- 
tion or  putrefaction,  is  pom:ed  into  long  trays,  fitted  in  an 
outer  case  containing  hot  water.  The  latex  is  then  coagu- 
lated by  the  addition  of  a  dilute  solution  of  pyroligneous 
aoid,  or  of  a  mixtiure  of  acetic  and  carbolic  acids.  The 
coagulura  forms  a  soft  spongy  mass,  which  is  removed  from 
the  tray  on  to  the  endless  canvas  band  of  an  apparatus 
consisting  of  two  corrugated  rollers,  actuated  by  a  crank 
or  handle.  On  this  band  the  rubber  is  canied  between 
the  rollers  where  it  is  pressed  free  from  superfluous  water. 
It  is  claimed  that  the  rubber  thus  obtained  is  free  from 
impurities,  and  contains  only  a  certain  percentage  of 
water,  which  may  be  removed  or  not  before  packing. 

— E.  W.  L. 

India-rubber ;    ilanujacture   of   sheet and   coating 

or    toeing    fabrics    with    india-rubber.     T.    Gare,    New 
Brighton.     Eng.  Pat.  3112,  Feb.  12,  1908. 

The  invention  embodies  a  development  of  the  process 
described  in  Eng.  Pat.  12,454  of  1906  (this  J.,  1907,  539), 
and  has  for  its  object  the  production  of  sheet  india-rubber, 
or  of  rubber-coated  fabrics,  in  one  continuous  operation. 
from  powdered  or  plastic  materials  (waste  vulcanised 
rubber).  The  materials  are  fed  in  between  two  endless 
bands,  preferably  of  steel,  or  between  an  inner  steel  band 
and  the  fabric  to  be  co-ated :  these  bands  are  kept  taut, 
and  pass  over  two  flanged  drums,  on  the  first  of  which 
the  materia.ls  are  merely  subjected  to  pressure  in  order 
to  form  them  into  a  compact  sheet,  and  remove  air  from 
between  the  particles,  whilst  the  second  drum  is  provided 
with  means  whereby  the  rubber  mass  may  be  heated  while 
still  \mder  pressiu-e,  and  thus  formed  into  a  solid  sheet, 
which  after  being  cooled  can  be  removed  from  between  the 
bands  and  wouni  on  a  suitable  contrivance. — E.  W.  L. 

Pnra    rubber;    ilanniacture  oi  artificial  .     J.  Blum 

and  A.  W.  Carpenter.     Fr.  Pat.  395.027,  Oct.  8,  1908. 

See  U.S.  Pat'.  904.470  of  1908  :  this  J.,  1908.  1214.  For 
the  preparation  of  the  irone  derivative  used  in  the  process, 
the  disintegrated  roots  of  plants  of  the  Iris  family  are 
extracted  with  hot  water,  the  solution  treated  with  chlorine 
to  form  a  hj'drochloride  of  irone,  and  the  latter  converted 
into  a  nitrogenous  oompoimd  by  the  addition  of  a  suitable 
substance,  preferably  an  amide.  The  restilting  precipitate 
is  separated  after  the  addition  of  mineral  salts,  preferably 
a  mixture  of  sodium  bicarbonate  and  calcium  carbonate. 

— C.  A.  M. 

Ebonite  capable  of  resisting  the  action  of  chlorine  ;    Manu- 
facture  of .     M.    Wilderman.     Fr.    Pat.    395.101. 

Oct.  8,  1908.     Under  Int.  Conv.,  Aug.  31,  1908. 

Rubber  containing  as  little  resin  as  possible  (not  more  than 
4  per  cent.)  is  mixed  with  sufficient  sulphur  to  form  a 
product  of  the  composition.  CjoHisS,.  and  the  mixture  is 
vulcanised  as  far  as  possible  without  interferins  with  its 
physical  properties.  The  rmsaturated  bonds  of  the  poly- 
prene  being  saturated  with  sulphur  offer  much  greater 
resistance  to  the  action  of  chlorine.  An  addition  of  o  to  15 
per  cent,  of  graphite  to  the  mass  before  vulcanisation  causes 
the  final  product  to  be  practicallv  unaffected  bv  chlorine. 

— C.  A.  M. 

Elastic  or  plastic  products  ;   Manufacture  of .     E.  W. 

Wallace    and    G.    Eevuaud.     Fr.    Pats.    395.214    and 
395,215,  Dec.  20.  1907. 

Prodccts  resembling  caoutchouc,  etc.,  are  obtained  by 
placing  carbohydrates,  such  as  sugar,  in  a  bath  of  vegetable 
oil  heated  above  200°  C'.,  and  cooling  the  viscous  mass  that 
is  immediately  formed.  The  elasticity  of  the  substance  is 
greater  in  proportion  to  the  temperature  of  the  bath. 
To  effect  vulcanisation  the  products  are  incorporated  with 


sulphur  while  still  liquid  and  at  a  temperature  sufficient  to 
melt  the  sulphur.  The  gumresius  extracted  from  the 
bark,  etc..  of  trees  belonging  to  the  Xanthorrhoea  family 
and  of  other  plants  vielding  similar  gum-resins,  may  be 
used  instead  of  carbohydrates. — C.  A.  il. 

Caoutchouc  ;  Synthetic  production  of .     A,  Heinemann. 

Fr.  Pat'.  394.795,  Sept.  30.   HK)8.     Under  Int.  Conv., 
Oct.  2,  1907. 

See  Eng.  Pat.  21,772  of  1907  ;  this  .J.,  1908, 1075.— T.  F.  B. 

Caoutchouc  ;    Treatment  of .     T.  Cockerill.     Fr.  Pat. 

395.181,   Octs    12,   1908.     Under  Int.   Conv.,  Oct.    12, 
1907. 

See  Eng.  Pat.  21,441  of  1908  ;  this  .L,  1909,  210.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE.  SIZE. 

Barls  ;   Analyses  oi .     L.  E.  Levi  and  E.  V.  ilinuel. 

Hide     and     Leather,     Feb.     1,     1909. 

The  following  are  the  lesults  of  analyses  of  a  number 
of  American  barks  : — 


Kind. 


Soluble 
solids. 


Xon- 
tarniin. 


Tannin. 


Ludington,  Mich. — 

Soft  maple    

Hard  maple   

Basswood    

Birch    

Beech 

Oshkosh,  Wis.— 

Black  ash  

Xappanee.  Ind — 

White  oak 

New  Orleans,  La. — 

Cypress    

E.  Jordan,  Mich. — 

White  pine 

Atlanta,  Ga. — 

TeUow  pine    

Baslleld,  Wis.— 

Xorthem  spruce    

Arizona,  La. — 

Red  oak    

Red  oak    

Red  oak    

Red  oak  (green)    

Red  oak  (greeti)    

Sweet  gum   

White  oak 

White  oak  (green) 

White  oak  (green) 

White  hickory    

White  hickory   

White  liickory    

White  liickory  (green) 

White  ash 

White  ash  (green) 

Yellow  pine  (short  leaf) 

Yellow  pine  (short  leaf) 

Chestnut  oak  

Cypress    

Bmr  oak  (green) 


Per  cent. 

Per  cent. 

5-40 

2-58 

2-05 

1-70 

1        2-22 

1-60 

,        1-61 

0-49 

1       3-22 

2-18 

4-92 

4-Sl 

3-64 

1-36 

'        1-60 

1-10 

3-07 

2-08        1 

2-73 

1-86 

10-69 

4-11 

1     14-49 

5-08 

16-07 

4-95 

,     10-25 

4-86 

12-18 

4-94        i 

8-54 

2-85 

\     12-00 

4-43 

8-42 

3-31 

'        7-87 

2-71 

11-60 

4-42 

17-70 

8-22 

16-96 

7-13 

9-38 

4-43 

12-97 

6-49 

32-14 

27-65 

10-05 

5-32 

7-53 

4-15 

8-02 

2-35 

7-57 

3-02 

4-32 

2-61 

9-00 

3-38 

1 

Per  cent. 


2-82 
0-35 

0-62 
1-12 
1-04 

0-11 

2-28 

0-50 

0-99 

0-87 

6-58 

9-41 
11-12 
5-39 
7-24 
5-69 
7-57 
5-11 
5-16 
7-18 
9-48 
9-8S 
4-95 
6-48 
4-49 
4-78 
3-38 
S-67 
4-56 
1-71 
5-62 


Tanning  extract  ;  Testing  of .     A.  Gansser.   Collegium, 

1909,  37—41. 

The  author  points  out  that  there  is  at  present  no  reliable 
and  sufficiently  sensitive  method  for  testing  the  colour 
of  tanning  extracts — an  exceedingly  important  factor 
in  the  control  of  extract  manufacture.  (See  this  J., 
1909,  101,  211.) 

A  new  method  is  therefore  suggested.  If  cotton  is 
treated  with  liide  substance  or  gelatin,  an  artificial 
product  is  obtained,  which  is  coloured  by  farming  extracts 
the  sanie  tint  as  liide  itself,  but  is  far  more  constant 
than  the  latter  and  shows  greater  sensitiveness  to  small 
Colour  differences  in  an  extract.  This  "  iiniujalised 
cotton  "  is  prepared  in  the  following  way : — A  cotton  of 
fine  texture.  1  mm.  in  thickness,  is  cut  into  strips,  11  cm. 
wide  and  20  m.  long,  passed  through  boiling  water,  pressed, 
and  tiien  wound  on  a  spool.  This  spool,  A  (see  fig.), 
is  placed  in  a  frame  above  a  jacketed  tin  vessel,  B.  On 
two  parallel  bars  C,  C,,  which  lie  on  tlie  inner  wall  of  the 
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[Marcli  31,  1909. 


at  40"  C.  Control  ex[)eriiiieiits  sliowed  that  the  caustic 
soda  solution  dissolved  from  wavellite  (basic  ahiniiuiuui 
l)hos|)lmte).  99-4  per  eout.  ;  from  dufreuite  (basic  iion 
pliospliatoi.  it((-4  ;  i.ud  from  apatite  (calcium  phosphate), 
St  per  cent,  of  the  total  phosplionc  anhydride.  .V,  j 
nitric  acid,  on  the  other  hand,  dissolved  '.K>-4  per  cent, 
of  the  phosphoric  anhydride  from  aiiatite,  4-4  from 
dufrenite.  and  0- 1  per  cent,  from  wavellite.  The  results 
of  the  e.\i)oriments  showed  that  acid  soils  rontain  more  of 
their  total  pliosphoric  acid  in  the  form  of  iron  and  alu- 
minium salts  and  less  in  tlie  form  of  calcium  i)ho8phate 
than  do  nonacid  soils,  and  esi>eeially  show  a  higlier  ratio  o[ 
iron  and  ahiminiuni  phosphates  to  calcium  pliosphate 
than  the  latter.  It  is  pointed  out  that  .V/.'5  nitric  acid 
forms  a  good  indicator  of  soil  needs  with  resj)ect  to  phos- 
phates, owing  to  its  action  as  a  selective  solvent  for 
calcium  phosphate.  In  the  case  of  Wisi'onsiu  soils, 
if  the  i>eicenta';c  of  (iliosplioric  acid  soluble  in  .V  o  nitric 
acid  is  less  than  OOI.").  then  the  soil  will  rcsjiond  to 
phosphate  manuring.  It  was  also  observed  that  as  the 
amomit  of  humus  in  a  soil  decreases,  the  percentage  of 
phosjihoric  acid  in  the  humus  increases,  apiMvrently 
indicatini;  that  phosphoric  acid  in  this  form  is  unavailable 
to  plant-;. — A.  .•>. 


vessel,  two  arms.  I),  are  fivstened.  from  which  three  glass 
tubes.  E,  are  susiwnded.  The  ve.ssel  is  tilled  with  a  J 
oer  cent,  formaldeiiyde  solution,  and  the  cotton  is  drawn 
from  s|)ool,  .\,  under  E  and  wound  on  to  spool,  F.  The 
formaldehyde  is  then  removed  and  replaced  by  a  •>  per 
cent,  solution  of  gelatin  (mark  J  and  K).  The  cotton  is 
drawn  four  times  through  the  gelatin  solution,  which  is 
kept  at  a  temjierature  of  00' — 05"  C,  and  is  then  carried 
over  a  revolving  copjier  cylinder,  C  A  smaller  copper 
cylinder,  H,  is  attached  to  a  lever,  HLK.  By  means  of 
tiie  screw,  J,  the  roller,  H,  can  be  brought  to  bear  against 
the  cylinder,  G.  between  the  two  cylinders,  two  small 
pieces  of  cop|K"r  plate  are  pl.Tccd.  the  di.st.'^nco  between 
them  being  adjusted  to  exactly  1  mm.,  so  that  all  super- 
lluons  gel.itin  is  removed  from  the  cotton.  After  cooling. 
t!ie  eottun  is  laid  horizontally  on  trestles  and  allowed 
to  dry  in  a  dnstfree  room.  .\  colour  test  is  carried  out 
in  the  following  manner: — 10  c.c.  of  a  tanning  extract 
(25'  B.  I  are  dissolved  in  30  c.c.  of  water,- giving  a  liquor 
of  about  t^"  B.  The  "'  animal ised  cotton  "  is  cut  into  pieces 
weighing  '2.\  grnis.  each,  and  two  of  these  are  soaked 
in  water  at  the  cndinary  temperature,  rolled  into  a 
cylindrical  shaj*,  and  placed  in  the  liipior.  After  standing 
A  short  time,  the  cotton  liatteus  out,  and  along  with  the 
liquor  it  is  transferred  to  a  glass  cylinder.  This  is  fixed 
into  a  frame  revolving  25  times  per  minute  and  left  to 
agitate  for  12  lioni-s.  The  con^plctely  tanned  cotton  i.s 
thoroughly  rinsed  in  running  water  for  10  ujinntes.  and 
then  lii;htly  pies.sc<l.  The  material  is  dried  in  ihe  .same 
way  as  leather,  gradually  incivasinc  the  temjjcrature  up 
to  30°  C  By  pressing  the  material  when  dry,  a  better 
linish  18  said  to  lie  obtained  on  the  test  sample. — S.  H. 

Locitnl    bran.     Lamb    and    Farrell.     See    ^'. 

Partial  hyirclyaU  of  praleint.     Abderhaldcn.  .Sti' XX'III.l. 


XV.— MANURES,    &C. 

SoU  acidity  in  iUt  rclatiou  to  lack  of  amilaUe  phosijliuleii. 
C.  W.  Stoddart.  J.  Ind.  and  Eng.  Chem..  1909,  1, 
6»— 74. 

It  has  been  shown  ].reviiiusly  (Whit.son  and  Stoddart. 
.1.  -Amcr.  (.'hem.  ."soi..  29.  75")  that,  in  general,  acid  soils 
need  a  [ihosphatc  fertiliser.  In  order  to  ascertain  whether 
this  lack  of  available  phosphate  in  acid  soils  is  due.  at 
least  in  i>art,  to  the  solution  of  phosphates  by  the  free 
acid  present,  with  subsequent  precipitation  a-s  insoluble 
phosphates  of  iron  and  aluminium,  samples  of  twelve 
soils  were  treated  with  :  ( I ),  a  1  per  cent,  solution  of 
sodium  hydroxide  at   100°  C.  ;    and  (2),   .V/5  nitric  acid 


P.VTEST. 

Fertiliser;     Production   of  n . 

Pat.    395.1'.t7.     Oct.     13,     1908. 
Nov.   9.    i;)07. 


<).   F.   Carlson.     Fr. 
Under    Int.     Conv.. 


A  MTXTL'Ri;  of  crude  phosphate  with  calcium  cyannmide, 
calcium  dicyandiamide  or  both,  is  treated  with  sulphuric 
aoid.  as  in  the  manufacture  of  sujieriihospluites.  with  the 
object  of  obtaining  a  fertiliser  containing  phosphoric 
acid  soluble  in  water  and  nitrogen  in  a  form  readily 
assimilated    by    plants. — C.  A.  M. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Sugars  ;    Colour  reactions  of  indolic  substances  with . 

J.  Gnezda.     Compt.  rend..  1909.  148,  485 — 487. 

Tek  c.c.  of  a  conccutritcd  aqueous  solution  of  dextrose 
are  heated  to  brisk  ebullition  and  treated  with  2  drops 
of  caustic  sodn  solution,  6 — 10  mgrni.s.  of  dry  a-iuethyl- 
indole  then  l)eing  added  at  once.  After  tlioroughly  dis- 
tributing the  methylindole  throughout  the  li(iiiid,  the 
whole  is  allowed  to  stand  for  2  minutes,  and  then  cooled 
rapidly.  Two  drops  of  fuming  hydrochloric  acid  (sp.  gr. 
1'12,  acid  of  this  c  onventration  being  essential)  arc  now 
added,  and,  when  the  liquid  has  l>ccoine  light  in  colour  a 
further  qu  intity  of  3  c.c,  or  slightly  more,  of  the  same 
acid  is  udilc<l.  The  reaction  yields  a  line,  green  prcci))i- 
tate,  which,  if  the  o)ieration  has  been  cnn-fnlly  executed, 
consists  of  two  green  substances  ;  if  too  much  hydrochloric 
acid  has  Ijccn  used,  the  in-ecipitnte  al.so  contains  a  resin. 
Attempts  to  isolate  a  body  of  dotinilc  melting;  point  from 
the  inccipitate  were  unsuccessful.  The  author  considers 
that  the  reaction  should  be  of  value  in  connection  with  the 
chcmislry  of  chlorophyll,  and  describes  the  reactions 
obtained  with  various  sugars,  both  at  the  ordinary  tem- 
perntiire,  and  also  when  the  hydrochloric  arid  is  allowed 
to  act  on  the  litpiid  hcatcti  to  at  least  8,5°  C.  The  following 
compounds  yield  green  precipitates  from  cold  solution  : — 
i-Xylose,  i-arahinosc.  rhanmose,  dcxtrosi",  manno.se, 
galactose-,  lievidose.  "ganbose,"  maltose,  and  lactose ;  under 
the  same  coiiilil  ions,  glucosoxime  (hyilrochlorid")  gives  a  red 
precipitate.  From  the  hot  solution,  rhamnose.  dextrose, 
galactose,  la?viiIose,  and  laclis*^  yield  gi^eon  precipitates, 
»-ariibinose,  *' ganbose"  and  ghu-osoxime  (hydrochloride) 
yield  red  precipitates,  whilst  with  i-xylose,  mannos<',  and 
nialtos<',  the  colours  of  the  j  rccipitates  are  Bordeaux  red, 
browii,  aiul  violct-giey  resjioctively.  Sucrose,  r;irtino.st*, 
inositol,  and  aniygdalin  do  not  give  precipitates  either  from 
cold  or  hot  solution.  Whilst  in  the  hot  solution,  dextrose 
gives  a  green  precipitate  with  a-methylindole,  azure-blue, 
and  brown  precipitates  are  obtained  with  N-inethylindole 
.and  ;J-methylindole  resjiectivcly. — L.  E. 
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Methi)lpenloscs    and    pentoses ;     Dcleciioii    of .     L. 

Rosenthaler.     Z.  anal.  Chem.,  1909,  48,  165—172. 

Several  methods  have  been  proposed  for  detecting  methyl- 
fr.rfural  in  the  mixture  of  this  substance  and  furfural 
obtained  by  distilling  a  mixture  of  methylpentose  and 
pentose  with  hydi-ochloric  acid.  The  Jlaquenue-ToUens 
method  consists  in  heating  the  distillate  with  alcohol  and 
sulphuric  acid,  a  green  coloration  and  absorption  baud 
between  the  green  and  blue  indicating  presence  of  methyl- 
furfural  ;  the  same  band  is  obtained  by  the  Widtsoe- 
Tollens  method  (this  J.,  1900,  172).  It  may  also  be 
obtained  by  merely  heating  the  methylpentose  with  con- 
ceutrated  hydrochloric  acid,  and  O-H  mgrm.  of  rhamnose 
may  thus  be  detected  with  certainty  ;  in  presence  of  much 
pentose,  the  test  is  less  sensitive,  bv.t  O-H  mgrm.  of 
rhamnose  shows  the  reaction  even  in  presence  of  10  times 
the  ciuantity  of  .xylose.  The  following  is  another  method 
for  detecting  methylpentoses  in  presence  of  pento.ses : — 
The  substance  is  heated  for  10  minutes  in  a  boiling  water 
bath  with  about  10  c.c.  of  concentrated  hydrochloric  acid 
and  about  1 — 2  c.c.  of  acetone  ;  methylpentoses  give  a 
red  colour  and  a  band  which  covers  the  D-line  and  extends 
somewhat  to  right  and  left  of  it.  The  colouring  matter 
can  be  extracted  with  a  liquid  phenol  such  as  guaiacol. 
By  the  above  method  (also  applicable  to  detection  of 
methvlfurfnral  in  distillates)  0-1.5  mgrm.  of  rhamnose 
can  be  detected  even  in  presence  of  10  times  as  much 
pentose.  The  latter,  on  heating  with  hydrochloric  acid 
and  acetone,  gives  a  reddish  colour  at  first,  but,  in  the 
course  of  10  minutes,  brown  liqr; ids,  with  no  characteristic 
spectrum,  are  produced.  With  prolonged  heating,  the 
colour  and  band  characteristic  of  methylpentoses,  gi'adu- 
ally  disappears.  The  author  also  describes  another  test 
for  pentoses  in  presence  of  methylpentoses.  The  distillate 
obtained  on  heating  with  hydrochloric  acid  is  treated  with 
about  an  ecpuil  quantity  of  concentrated  hydrochloric 
acid  and  a  few  small  crystals  of  resorcinol,  and  at  oiice 
cramined  spectroscopically.  If  sufficient  furfural  is 
present,  it  is  observed  that  whilst  the  liquid  gradually 
darkens,  a  largo  part  of  the  right  half  of  the  spectnim 
becomes  obscured,  but  an  absorption  band  soon  appears 
in  the  red,  which,  increasing  in  breadth,  gradually  tills  the 
previously  bright  space  in  the  centre  ;  with  a  lower  con- 
centration of  furfural,  this  extension  may  not  occur.  If 
the  whole  spectrum  is  obscured,  a  precipitate  is  gradually 
thrown  out  of  solution  :  after  the  lapse  of  10  minutes, 
the  liquid  is  diluted  with  water  and  filtered,  the  precipi- 
tate is  washed  with  water,  and  dissolved  in  glacial  acetic 
acid  :  the  filtered  solution  shows  the  absorption  band 
between  C  and  T).  Pyrogallol  acts  similarly  to  resorcinol. 
The  author  has  applied  the  above,  and  other  tests,  to 
various  natural  gums,  gum-resins,  and  glueosides.  The 
resorcinol-,  aniline-,  and  phloroglucinol  tests  for  pentoses 
all  gave  positive  results  in  every  case.  The  acetone 
reaction  for  methylpentoses  was  found  to  be  less  sensitive 
than  the  Maquenne-Tollens  reaction,  the  latter  being  less 
sensitive  than  the  Widtsoe-Tollens  reaction. — L.  E. 

Patents. 

Sugar  ;  Process  of  productny  .     51.  Altolaguirre  and 

J.  Zubillaga.     U.S.  Pat.  910,037,  Jan.  19,  1909. 

Dry,  low-grade  sugar  (of  about  86'  polarisation)  is  mixed 
in  a  receptacle,  provided  with  suitable  stirring  apparatus, 
with  4-5 — 10  per  cent,  of  ordinary  sugar  .syrup  containing 
about  45  per  cent,  of  water.  The  mixture  is  transferred 
to  a  vacuum  pan,  and  syrup,  similar  to  that  before  men- 
tioned, is  added,  or  the  mi.xture  may  be  introduced  into 
the  pan  over  a  mass  of  grained  or  grained  and  concentrated 
contents  and  the  syrup  then  added.  As  a  result  of  this 
treatment,  the  crystals  of  the  low-grade  sugar  increase  in 
size  and  a  product  of  high  polarisation  is  obtamed. 

— L.  E. 

Sugar  juice  or  similar  liquids  «■    Continuous  refining  and 

evaporating  apparatus  for .     F.  Tiemann.     Ger.  Pat.    , 

206,045,  Oct.  17,  1907.  t 

Iv  order  to  remove  the  impurities  which  rise  to  the  surface 
in  the  evaporation  of  sugar  juice  and  similar  liquids,  a 
special   separator   is   used    (see    Fig.).     It   consists   of   a    I 


chamber,  a,  divided  by  the  annular  partition,  h,  into  inuei: 
and  outer  compartments.  The  juice  from  the  evaporator 
is  introduced  mto  the  outer  compartment  by  the  pipe,  h,  f  ; 
the  impurities  rise  to  the  surface,  so  that  only  clear  juice 
enters  the  inner  compartment,  Irom  which  it  (lows  away 
through  the  pipe.  c.  The  impurities  are  removed  through 
the  pipe,  g. — A.  S. 

Starch  :    Process  for  the  production  of  soluble .     F. 

Fritsche,    Assignor    to    Stolle    uad    Kopke,    Rumburg, 
Austria-Hungary.     U.S.  Pat.  910,i52'4,  .Ian.  26,  1909.^ 

See  Eng.  Pat.  1351  of  1908  ;  this  J.,  1908,  869.— T.  F.  B. 

Evaporating  apparatus.     Eng.  Pat.  20,972.     See  I. 
f 'iltration  of  liquids  [sugar  f  nice].     Ger.  Pat.  206,408.  See  I. 


XVII.— BREWING,  WINES,  SPIRITS,  &C. 

J[alt  extract  ,;  The  increase  in produced  hi)  pre-mashing 

the  malt.  W.  Windisch.  \\oc\\.  f.  Bra'u.,  1909,  26, 
93—97,  109—117. 
The  influence  of  varying  the  length  of  time  during  which 
the  malt  lies  in  cold  mash  at  the  ordinary  temperature 
has  been  investigated.  Malts  prepared  from  barley  at 
different  stages  of  gi'owth,  from  chitting  onwards,  as  well 
as  commercial  malts  were  employed.  It  was  found  that 
at  the  ordinary  temperature  the  maximum  yield  of  malt 
extract  was  obtained  in  nine  hours  w  hen  properly  moditied 
commercial  malts  were  employed,  and  that  the  excess 
of  yield  obtained  above  that  produced  by  the  standard 
method  of  mashing  was  but  small.  With  irader-modified 
malts,  and  dried,  partly  germinated  barleys,  on  the  other 
hand,  the  yield  continued  t-o  increase  up  to  the  limit  of 
time,  fifteen  hours,  allowed  in  the  experiments,  and  the 
excess  obtained  amounted  in  the  case  of  the  chit-malt 
to  8  per  cent.  The  influence  of  the  heat  at  which  the 
mash  stood  was  examined  in  a  commercial  malt  mashed 
at  various  temperatures  from  1.5''  C.  to  90"  C.  allowing  at 
each  temperature  "'  stands  "  of  three  and  uiae  hours. 
The  highest  yields,  I -95  and  2'37  per  cent,  excess,  were 
found  with  the  3  and  9  hour  "  stands  "  at  50"  C,  the 
yields  increasing  with  rising  temperature  to  this  point 
and  falling  away  when  it  was  exceeded.  The  nature  of 
the  substances  contributing  to  produce  this  increase  in 
extract  has  been  studied  in  several  cases  and  the  results 
show  that  the  extra  yield  consists  chiefly  of  protein, 
pentosans,  and  ash  ;  a  part  only  is  due  to  additional 
solution  of  starch  and  to  the  solution  gravity  of  the 
maltose  which  is  produced  as  a  consequence  of  the  pre- 
mashing.  The  author  regards  the  pre-mashing  method 
as  a  continuation  of,  and  partial  substitute  for, 
"  flooring "  in  malt,  and  considers  it  a*fords  a  quick, 
simple,  and  economical  method  of  obtaining  complete 
modification  of  the  barley  endosperm,  thus  enabhng 
maximum  yields  of  extract  to  be  obtained  from  very 
under-growii  malts  and  reducing  the  malting  time  and 
loss.     (See  also  this  J.,  1909,  34,  154,  213,  254.)— R.  L.  S. 

Enzymes;  Plant .     W.  W.  Bialosuknia.      Z.  ])hysiol. 

Chem.,   1909,  58,  487—499. 
The  author  has  examined  the  seeds  of  various  plants 
belonffin"   to   the  Papilionacece  and  Oraminacew,  for  pro- 
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t^oKtic,  oxidising,  and  amylolytio  eniymes.  The  seeds, 
wliiih  nt-rc  examined  both  in  the  ungerniinatcd  state 
and  in  various  stages  of  germination,  were  ground  to 
|wiwder.  and  then  ilried  i7i  vacuo  over  sulphuric  acid 
until  the  weight  became  constant.  The  experiments 
wen>  carried  out  at  37-r/  C,  and  under  aseptic  conditions. 
<1)  Prntcolytk  enzymes.— 'the  experiments  showed  that 
neither  the  germinated  nor  the  <nigerminatcd  seeds 
contain  an  enzyme  capable  of  exerting  any  proteolytic 
action  on  egg-albumin.  Fibrin  was  only  digested  (as 
shOAra  bv  thebiuret  naction)  in  presence  of  0-2  per  cent, 
solution 'of  rK>ta.ssiuui  hydroxide.  With  the  exception  of 
rye  seeds,  all  the  seeds  examined,  both  uni^-rminatcd, 
and  in  a  state  of  germination,  were  found  to  coi.tiin  an 
enzyme  caiutile  of  coagulating  milk.  The  proteolytic 
en«Vmee  of  the  seeds  act  very  vigorously  on  vegetable 
pr.iteins  :  thev  act  on  the  proteins  of  oats  and  wheat 
both  in  acid'  and  nentral  solutions.  Seeds  of  the 
FapHionacea  contain  stronger  proteolytic  enzymes  than 
those  of  the  Oratiiinufcor.  (2)  Oridisivy  enzymes.— Water 
and  10  ])er  cent,  glycerol  were  used  for  extracting  the 
eniymes  from  the  ground  si-eds.  The  exjMriments.  in 
which  various  reagents  for  oxidising  enzymes  were  used, 
indicate<l  that  different  seeds  vary  in  respect  of  the  nature 
of  their  oxidising  enzymes.  Wheat  was  foimd  to  present 
the  strongest  reactions.  (3)  Amyldytic  enzymes.— Oae 
per  cent,  starch  paste  was  treated  with  the  powdered 
s<-«d.  All  the  .seeds  examined  were  found  to  possess 
amylolvtic  power  in  varying  degrees.  The  conversion  of 
starch  into  dextrin  (erytlirodextrm)  was  foimd  to  progress 
fairly  rapidly  at  first,  but  il  was  also  found  that  the 
original  blue  iodine  reaction,  which  gradually  turned  to 
redflish-violet,  subsequently  reappeared  agiin,  tinally 
<lis.ippearing  after  a  shorter  or  longer  time.  Further 
exvieriments  indicated  that  this  reapi>earauce  of  the  blue 
iodine  reaction  is  actually  due  to  reversion  of  the  sacchari- 
fication.  I.e..  to  a  synthesis  of  starch.  In  the  saccharin- 
cation  of  starch  with  rye  seeds,  it  was  found  that  lactose 
and  dextrose  arc  formed. — L.  E. 

Fusd  oil :  Co-operation  of  bacteria  in  the  formation  of . 

H.  rringshcini.  Biochem.  Zeits..  1909,  18.  243—2-15. 
FrsEL  oil  orduinrily  consists  of  ii-propyl.  I'sobutyl,  nnd 
arnyl  alcohols,  but  the  author  foun<l  also  isopropyl  and 
n-butvl  alcohols  in  a  fusel  oil  prc])arcd  on  a  large  sc.-vle 
from  "maize  (see  this  .T..  1908.  824).  These  latter  alcohols 
are  fermentation  prmlucts  of  the  ordinary  butyric  acid 
bacillus,  and  hence  it  was  inferred  that  the  fusel  oil  in 
question  owed  its  formation  to  two  distinct  processes, 
viz.,  (1).  the  action  of  yeast  on  the  decomposition  products 
of  proteins,  and  (2).  butyric  acid  fermentation.  In  s»p|K)rt 
of  this  view,  the  author  now  draws  attention  to  an  analysis 
of  fusel  oil  from  potatoes,  juiblished  bv  Rabuteau  in  1S7S 
(CVimpt.  rend..  187S.  87.  .500);  in  \\a»  case  also,  both 
n-butyl  and  iaopropyl  alcohols  were  present  in  addition 
to  the  ordinary  constituents  of  fusel  oil. — A.  S. 

Benzoic  and  talieylie  acids  in  lermcnted  beverages.     Robin. 
See  XXm. 

Disposal  of  liquid  refuse  from  distilleries.     Sixth  Report 
of  the  Royal  Commission  on  Sewage  Disposal.  [Cd.  451 1.] 

CoMMENCiso  with  some  observations  on  the  production 
of  whisky  from  malt,  the  report  deals  with  land  treatment 
by  pot  ale  ;  the  destruction  of  the  refuse  by  heat ;  its 
•vaporation  followed  by  torrefaction ;  purification  in 
contact  beds  ;  purification  by  percolation  fillers  ;  experi- 
ments to  ascertain  its  etiect  on  salmon  :  purification  of 
refuse  from  grain  distilleries;  the  attitude  of  riparian 
proprietors;    and   the   question   of  standards. 

The  conclusions  arrived  at  are  : — 

(1.)  It  is  practicable  to  treat  the  waste  liquids  from 
distilleries  either  on  land  or  on  filters  to  produce  a  satis- 
factory  effluent. 

(2.;  For  treating  these  liquids,  percolating  filters  are 
more  efficient  than  contact  l)eds.  and  it  appears  desirable 
first  to  dilnte  the  waste  liquids  and  then  to  treat  them 
with  lime  before  filtering  tliem. 

(3.)  It  is  practicable  to  destroy  pot  ale  by  heat.  For 
this  purpose  the  waste  hent  of  the  works  may  be  utilised. 


but  this  alone  is  only  sufficient  to  destroy  about  one-third 
of  the  pot  ale  produced. 

(4.)  It  is  practicable  to  evaporate  pot  ale  and  then  to 
incinerate  the  syrup  so  as  to  produce  manure  which  at 
present  sells  fairly  well  at  about  £5  per  ton.  The  revenue 
from  the  sale  of  such  manure  falls  far  short  of  the  expendi- 
ture require<l  to  produce  it.  There  is  some  risk  of  atmo- 
spheric nuisances  with  these  destructor  and  evaporation 
processes,  as  at  present  carried  on,  and  the  distillate 
from  the  evaporation  process  would  be  liable  to  cause  a 
nuisance  if  discharged   into  a  small  stream. 

(5.)  The  cost  of  the  various  methods  of  dealing  with 
the  waste  liquids  from  distilleries  would  depend  largely 
on  local  circumstances.  Where  suitable  land  was  available 
at  an  agricultural  price,  land  treatment  would  be  the 
most  economical  process  to  adopt,  but  great  care  would 
be  required  to  secure  that  the  land  is  not  overdose<l 
and  that  the  waste  liquids  are  properly  distributed  over  it. 

Of  the  artificial  processes,  the  plan  which  has  been 
carried  out  at  Colebum  woidd  be  considerably  cheaper 
than  any  of  the  destructor  or  evajwration  processes, 
especially  in  view  of  the  fact  that  these  processes  only 
deal  with  pot  ale.  .So  that  where  they  are  adopted  further 
means  must  be  provided  for  purifying  the  other  waste 
liquids.  Skilled  supervision  would  be  required  in  all 
cases,  but  especially  in  the  case  of  the  process  which  has 
been  carried  out  at  Colebum. 

(6.)  The  Central  Authority,  which  the  Commissioners 
recommended  to  be  constituted,  should  be  the  final 
tribiuial  to  determine  all  questions  relating  to  standanls. 

(7.)  In  the  case  of  distilleries  situated  in  towns  which 
are  sewered,  as  a  general  rule,  the  liquid  refuse  should  I>c 
allowed  to  enter  the  sewers.  Its  admission  to  the  sewers 
should  be  subject  to  regulations  and  safeguards  as  recom- 
mended in  the  Third  Report  dealing  with  the  relations 
between  local  authorities  and  manufacturers  in  regaul 
to  the  disposal  of  manufacturing  effluents. 


XVIII.— FOODS  ;   SANITATION  ;    WATER 

PURIFICATION,    &    DISINFECTANTS. 

(A.)— FOODS. 

Canned   foods ;   Presence   of   tin   [and   determination]    in 

certain .     G.    S.    Buchanan   and   S.    B.    iSchryvcr. 

Local  Government  Board  Re|X)rt.  No.  7.  1908.  1—130. 

The  investigation  was  carried  out  for  the  purpose  of 
ascertaining  to  what  extent  canned  foods  were  contamin- 
ated with  tin.  and  also  the  physiological  effect  of  such 
quantities  of  tin  as  were  found  to  be  present.  One  of  the 
authors  took  daily  for  one  week  a  quantity  of  tin  salt  (the 
double  tartrate  of  sodium  -and  tin)  equivalent  to  one  grain 
of  tin.  during  a  second  week  two  grains  dall\.  and  during 
a  third  week  three  grains  daily,  the  doses  being  adminis- 
tered at  meals.  There  was  no  evidence  of  accumulation 
of  tin  in  the  system  at  the  end  of  the  first  week,  but  when 
two  grains  were  ingested  )ier  day.  some  of  the  tin  a])pcarc<l 
to  have  been  absorbed.  \Mien  the  amount  taken  reached 
three  grains,  about  two  grains  were  retained  in  the  bofly 
during  the  week.  By  far  the  largest  amount  of  the  tin 
taken  was  excreted  with  the  fjeces. 

The  eaimed  foods  examined  comprised  flesh  foods, 
fish,  meat  essences  and  soups,  fruits,  vegetables.  ])uddings. 
and  jams,  the  majority  of  the  samples  being  from  five  to 
eight  years  old.  Tlie  meat  foods,  as  a  class,  appeared  to 
have  taken  up  comparatively  little  tin.  the  quantity 
being  often  less  than  05  grain  per  lb.;  in  only  one  imitatice 
(canned  tripe)  did  it  reach  2  grains  per  lb.  A  sample  of 
tomato  soup  contained  3'5  grains  of  tin  per  lb.,  and  a 
sample  of  lobster  2-39  grains  of  tin  to  the  lb.  Tlie  meat 
extracts  exammed  containe<l  from  (••40  to  5-33  grains 
of  tin  per  lb.,  and  had  absorbed  considerably  larger 
quantities  of  tin  than  had  meats  of  the  same  age  ;  it  was 
noticed  that  larae  amounts  of  tin  were  found  when  the 
receptacle  contained  beads  of  solder  resulting  from  defiv- 
tive  soldering.  Tlie  largest  quantity  of  tin  present  in 
samples  of  canned  (lears.  peaches,  and  apricots,  which  were 
about  2  years  old,  was  1-03  grains  per  lb.     It  was  also 
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brought  out  by  the  investigation  that  the  tin,  after  solution 
in  the  liquid  contents  of  the  can,  becomes  in  course  of 
time  absorbed  in,  or  chemically  combined  with,  the  solid 
contents  (meat,  fruit,  etc.),  so  that  the  latter  contain 
relatively  larger  quantities  than  the  liquid  itself. 

From  the  results  of  the  whole  investigation,  it  is  con- 
cluded that  when  food  contaminated  with  tin  is  eaten, 
the  larger  portion  of  the  tin  does  not  become  absorbed 
from  the  gastro-intestinal  tract,  and  that  accumulation  of 
I  in  in  the  body  under  these  circumstances  takes  place  at 
a  comparatively  slow  rat-e.  "Uliilst  it  may  be  concluded 
that  there  is  not  much  probability  of  serious  risk  of  chronic 
poisoning  by  the  absorption  of  relatively  small  quantities 
of  tin  as  a  result  of  a  diet  consisting  largely  of  carmed 
foods  continued  over  considerable  periods  of  time,  it  never- 
theless seems  clear  that  in  any  kind  of  canned  goods, 
quantities  of  tin  approximating  to  two  grains  to  tlie  pound 
are  not  only  unusual  but  unnecessary,  and  must  be 
regarded  with  grave  suspicion  in  consequence  of  the  risk 
of  irritant  action  of  the  tin  they  contam. 

It  is  suggested  that  sanitary  officers,  with  the  co- 
operation of  the  public  analyst,  shoiild  pay  special  attention 
to  canned  foods  which  there  is  reason  to  suspect  to  be  of 
unusual  age,  e.g.,  more  than  one  or  two  years,  and, 
in  particular,  to  such  canned  goods  as  are  specially 
liable  to  act  on  tin.  The  presence,  in  the  contents  of  a 
sample  can,  of  tin  in  quantities  approaching  two  grahis 
per  lb.  may  be  taken  to  signify  that  the  food  has  become 
potentially  dangerous  to  health,  and  calls  for  further 
examination  of  other  samples  with  a  view  to  dealing  with 
the  consignment  in  accordance  with  the  results  obtained. 
Some  provision  for  determining  the  date  and  place  of 
preparation  of  camied  goods,  by  means  of  marks,  labels, 
or  otherwise,  would  be  an  advantage  from  several  points 
of  view. 

For  the  determination  of  the  tin,  50  grms.  of  the  sub- 
stance were  heated  in  a  round-bottomed  Jena  llask  with 
i  60  grms.  of  potassium  sulphate  and  50  c.c.  of  concentrated 
'  sulphuric  acid,  more  of  the  acid  being  added,  if  required 
to  keep  the  contents  of  the  flask  in  a  fluid  condition. 
When  a  colourless  solution  was  obtained,  it  was  cooled, 
diluted  with  water  to  about  600  c.c,  treated  with  hydrogen 
sulphide,  and  set  aside  over-night.  The  mixed  precipitate 
of  sulphide,  sulphur,  and,  in  some  cases,  calcium  sulphate, 
was  then  collected  on  a  filter,  washed  a  few  times  with 
.    water,  and  the  tin  contained  in  it  determined  as  follows  : — 

Colorimetric  process. — The  sulphide  was  dissolved  by 
boiling  the  precipitate  and  filter  with  5  c.c.  of  concentrated 
hydrochloric  acid,  and  the  solution  filtered  into  a  test-tube, 
the  residue  being  washed  with  2'5  c.c.  of  concentrated 
hydrochloric  acid.  A  current  of  carbon  dioxide  was  next 
passed  into  the  test-tube  and  a  piece  of  zinc  was  added  to 
the  hot,  acid  solution ;  as  soon  as  the  last  trace  of 
metal  had  dissolved,  2  c.c.  of  the  reagent  were  added,  the 
current  of  carbon  dioxide  being  continued  meanwliile. 
The  reagent  iwas  prepared  by  dissolving  0'2  grm.  of 
dinitrodiphenylaminesulphoxide  in  100  c.c.  of  N/10 
sodium  h\-droxide  solution,  and  filtering.  After  being 
boiled  for  a  few  minutes,  the  contents  of  the  test-tube  were 
diluted  to  a  volume  of  100  c.c,  filtered,  and  the  filtrate 
treated  with  a  drop  of  dilute  feiric  chloride  solution.  The 
violet  coloration  produced  was  then  compared  with  that 
produced  by  similarly  treating  known  amounts  of  tin. 
This  process  was  found  to  be  useful  for  soiting  purposes 
and  for  determining  less  quantities  of  tin  than  1  grain 
per  lb.  ;  for  larger  amounts,  the  gravimetric  process  was 
preferred. 

Oravimelric  process. — The  mixed  precipitate  was  dis- 
solved in  a  small  quantity  of  hot  10  per  cent,  sodium 
,  hydroxide  solution,  and  the  sulphide  re-precipitated  by 
j     the  addition  of  glacial  acetic  acid.     The  sulphide,  thus  freed 

ifrom  silica,  etc.,  was  then  collected  on  a  filter,  washed  with 
hot  water,  dried,  oxidised,  and  weighed  as  stannic  oxide. 
'  — W.  P.  S. 


V ineijar ;    Deiermination  of  mineral  acids  in .     F. 

Repiton.     Monit.  Scient.,  1909,  23,  172—173. 

A  PORTION  of  the  sample  of  vinegar  is  titrated  with  a  solu- 
tion of  calcium  sucrate,  using  phenolphthalein  as  indicator, 
in  order  to  determine  the  total  acidity.     Another  portion 


of  the  sample  is  neutralised  with  sodium  hydroxide  free 
from  carbonate,  then  acidified  with  phosphoric  acid,  and 
submitted  to  steam  distillation  until  the  distillate  is  free 
from  acidity.  The  distillate  is  next  titrated  with  calcium 
sucrate,  and,  if  the  acidity  thus  found  corresponds  with 
the  total  acidity,  free  mineral  acids  are  in  all  probabiUty 
not  present  in  the  sample.  If  there  be  a  difference, 
sulphuric  acid  and  hydrocliloric  acid  must  be  determined 
in  separate  portions  of  the  sample  in  the  usual  way.  Nitric 
acid  is  not  likely  to  be  present.  Phosphoric  acid  is  deter- 
mined by  treating  a  portion  of  the  vinegar  with  calcium 
carljonate,  evajiorating  the  mixture  to  dryness,  incinerating, 
and  precipitating  the  nitric  acid  solution  of  the  ash  in  the 
usual  manner.  The  author  considers  that  the  process 
proposed  by  Richardson  and  Bowen  (this  J..  1906,  836) 
is  open  to  the  objection  that  the  incineration  converts 
appreciable  quantities  of  sulphates  and  chlorides  into 
carbonates,  especially  in  tlie  presence  of  an  excess  of  an 
organic  acid. — W.  P.  S. 

Proteins  ;  Partial  hydrolysis  of  some   .      E.    Abder- 

halden.     Z.  physiol.  Chem.,  1909,  58,  373—389. 

The  author  partially  hydrolysed  edestin  from  cotton  seeds, 
keratin  from  wool,  elastin,  and  hajmoglobin  by  means  of 
70  percent,  sulphmic  acid,  and  attempted  to  isolate  definite 

!  compounds  from  the  reaction  products  by  means  of  precipi- 
tation-reactions with  pliosphotungstic  acid,  mercury 
sulphate,  and  silver  nitrate.     From  edestin  three  substances 

I  of  constant  composition  were  isolated,  wliich  on  complete 
liydrolysis   yielded  respectively:   (1),   glutamic   acid   and 

t  tryptophan  ;  (2),  tryptophan,  glutamic  acid,  and  leucine  ; 
and  (3),  tyrosine,  glycocoll,  and  leucine.  Attempts  are 
now  being  made  to  prepare  similar  substances  sjmthetically 
from  the  components  in  order  to  compare  their  properties 
with  those  of  tlie  products  obtained  from  edestin.  Sub- 
stances were  also  obtained,  but  not  in  a  jjure  condition, 
from  elastin,  haemoglobin,  and  keratin  of  a  simpler  constitu- 
tion than  the  proteins  themselves.  From  the  mother- 
liquor  of  t/alanyl-Z-leucine  from  elastin  (see  Fischer  and 
Abderhalden,  tliis  J.,  1907,  1165),  the  author  succeeded 
in  isolating  Meucyl-rf-alanine  identical  with  the  synthetic 
product. — A.  S. 

Benzoic  and  salicylic  acids  in  mill:     Robin.     6'ce  XXIII. 


Patents. 


J.   A. 
Under 


Flour  ;    Process   /or   bleaching   aiid   ageing 

Wesener.     Fr.    Pat.    394.636,   April    18,    1908. 
Int.  Conv.,  April  20,  1907. 

See  U.S.  Pat.  863,684  of  1907  ;  this  J.,  1907, 1025.— T.F.B. 

Coffee  extract ;    Process  and  apparatus  for  making  , 

W.  Wislocki.     Fr.  Pat.  394,801,  Sept.  30,  1908. 

See  Eng.  Pat.  28,418  of  1907;  this  J.,  1908,  587.— T.  F.  B. 

(B.)— SANITATION;    WATER  PURIFICATION. 

Dust-laying  oils  for  the  floors  of  printing  and  type-casting 
establishments  ;  Composition,  properties,  and  application 

of     .     R.     Heise.     Arbb.      Kais.      Gesundh.-Amt, 

1909,  30,  93—177.  Chem.  Zentr.,  1909,  1,  099—700. 
Of  31  oils  examined  by  the  author,  26  were  insoluble  in 
water,  and  4  were  soluble  in,  or  formed  emulsions  with, 
waten  Of  the  insoluble  oils,  13  consisted  wholly  of  mineral 
oil ;  the  others  contained  besides  mineral  oil,  certain 
quantities  (up  to  13-5  per  cent.)  of  fatty  oils  (lin.seed  oil, 
rape  oil,  and  in  one  case  lanolin),  and  also  in  some  instarces, 
perfumes,  colouring  matters,  and  disinfectants.  In  one 
sample,  nitrobenzene  was  detected.  A  preparation 
intended  for  use  on  linoleum  consisted  of  turpentine  oil 
and  paraffin  wax  ;  it  left  behind  a  solid  residue  possessing 
practically  no  dust-fixing  power.  The  "  soluble "  oils 
contained  from  46-2  to  82-6  per  cent,  of  mineral  oil, 
rendered  soluble  or  emulsifiable  by  means  of  oleic  acid 
soaps,  rosin  soap,  or  sulplionated  fatty  acids.  One  soluble 
preparation  consisted  of  an  aqueous  solution  of  magnesium 
chloride  and  vegetable  extractive  substances.  The  author 
considers  that  according  to  present  experience  the  most 
useful  preparations  are  those  consisting  entirely  of  nou- 
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drying  oik ;  mineral  oils  are  meet  satisfactory.  The  oil 
should  have  a  viscosity  between  30  and  40  at  20^  C.  referred 
to  water  at  20^  C— A'.  S. 

\ilriles  ;    Xciv  reaclion  /or  in  drinkiwj  milcr.     A. 

Rochaix.  LTuion  pharm.,  1909.  50.  fi2— 63. 
The  reagent  omploycd  is  an  aqueous  solution  of 
0-2  grm.  of  the  ilyestuff.  "  neutral  red  "  or  "  toluylene 
red  "  (symnicfrical  dimethyldiaminotoluphenazinc  hydro- 
chloride) in  1  litre  of  water.  To  20  o.c.  of  this  reagent, 
10  c.c.  of  tlie  water  are  added,  and  1  to  3  c.c.  of  20  jior  rent, 
sulphuric  acid  solution.  On  agitating,  the  red  to  violet 
colour  passes  to  clear  blue  in  the  presence  of  nitrites. 
The  tost  is  very  sensitive  ;  a  distinct  reaction  is  given  with 
0-05  ragrm.  of  nitrous  acid  in  a  litre  of  water.  The  sulphuric 
acid  used  should  be  diluted,  as  indicated,  for  strong  aoid 
would  give  a  blue  reaction  in  the  absence  of  nitrites. 
Alkaline  waters  change  the  initial  red  tint  to  yellow,  but 
this  does  not  affect  the  ultimate  ap|ie»rance  of  the  blue 
colour  due  to  nitrite.s. — J.  0.  B. 

Patents. 

Il'o/f  r  ;  Pit  rijying by  the  rtmoval  of  xiilpli  ii  r  [.«H/pA<j/<:«]. 

B.  Roichling.  Konigshof-Krefeld,  Germanv.     Eng.  Pat. 

20,.'")91,  Sept.  30.  1908,  Under  Int.  Conv.i^  Oct.  1,  1907. 
The  removal  of  sulphutes  from  water  is  accomplished 
l)v  the  addition  of  barium  carbonate  in  presence  of  carbon 
dioxide,  cither  by  allowing  water,  saturated  with  the  latter, 
to  flow  thrtiugh  Iwirinm  carbonate  before  adding  it  to  the 
main  body  of  the  water,  or  by  treating  the  whole  of  the 
water  witii  carbon  dioxide  in  presence  of  harium  c:irbonate, 
or  in  other  ways.  The  bicarbonates  of  cajciiini  and 
niaeuesiuni  formed  in  the  j)roces5  arc  ]irc'Mpitatod  by  the 
addition  of  lime. — E.  W.  L. 

Vinler ;       Process     for      removing      siilplmr     [sulphates] 

from .     H.  Rcichling.     Kr.   Pat.  .39J.879,  Sept.  29, 

1908.     I'nder  Int.  Conv..  Oct.  I,  1907. 

Skb   Eng.  Pat.   20,.591   of   1908  ;    preceding.— T.  1'.  H. 

(C.)-DISINFECTANTS. 

Dininjeettiiij  power  o/  a  viizlurc  of  /tpirils  nj  turpnitine, 
jihriiiJ,  niiphthaleKC,  mid  rlhcr.  ("'  Esmiirc  nj  Irrehcnlhine. 
il'Oi'kraiiid").  V..  S.  Gribinouk.  .\rch.  Sfi.  biol., 
.St.  i'etersb.,  13.  170-482.  Chcm.  Abs.,  I'.ii)!'.  3, 
453—464. 

Th«  roixtiire,  used  by  the  author  in  medical  practice, 
lonsistsof  crystallised  i>henol  (2  prms.),  cnide  naphthalene 
(rigrnifi.),  ether  (2.5  grms.).  spirits  of  turpentine  (KMtgrms.). 
The  naphthalene  is  dissolved  in  the  ether,  the  phenol 
added,  and  after  a  complete  solution  of  thcs<'.  the  turj-en- 
tine  is  added.  The  bactericidal  action  of  the  mixture  is 
greater  than  any  of  its  constituents.  The  following 
organisms  were  killetl  by  it,  and  in  the  following  order  :  — • 
Cholera  rihrio,  B.  typhi,  and  Stiiphylocoee'in  iilhim. 
Emulsions  of  I  :  4-2 — UM)  were  used.  Greater  dilutions 
(I  :  500— l(H)O).   form  better  emulsions. 

Kmiihificalion.     Marshall.     See  XXI\  . 


XIX.— PAPER,  PASTEBOARD.  &c. 

I'nper-mnlcing  male.rialii  and  their  tonteniilinn .  V.  I'. 
Veitch.  r.S.  Dept.  Agric,  C'iixular  .No.  II.  Uc, 
1908. 

In  the  I'liilod  .States  the  exhaustion  of  the  readily  available 
supplies  of  jmlp  wood  is  within  measurable  distance. 
In  1907,  3,9t)2,tiCO  cords  of  wood  were  used,  yielding 
2,547,879  tons  of  pulp.  Economies  of  the  present  supplies 
of  wood  and  the  development  of  other  fibrous  materials 
must  therefore  lie  considered.  .As  a  nde  the  cost  of 
chemicals  and  the  lime  of  digestion  are  higher  in  the 
case  of  wood  pulp  than  in  the  case  of  other  fibres.  On 
the  other  hand,  wood  is  cleaner,  can  be  dealt  with  in  larger 
charges,  and  requires  less  beating  than  most  other  fibres. 
Good  papers  of  medium  grade  can  probalily  now  l)c  manu- 
factured more  cheaply  from  wood  than  from  other  fibres, 
BO  that  the  first  cost  of  any  "  now  "  fibre,  delivered  at 


the  mill,  must  be  correspondingly 
wood.     But  l>esides  the  cost  of  f 


lower  than  that  of  raw 
the  raw  fibre  and  the 
cost  of  its  treatment,  the  yield  of  pajier  obtained  must 
be  includtNl  in  the  calculation,  and  when  all  these  factors 
nre  consideivd,  such  materials  as  cereal  straws,  maize 
stalks,  bagi'sse,  and  cotton  stalks  must,  except  under 
siiecial  circumstances  or  for  special  purposes,  remain 
in  the  background  until  cheaper  sources  are  exhau8te<l. 
.Among  such  special  circumstances,  there  would  be  included 
exceptional  facilities  for  collection  and  transiwrt  of  the 
matorials  to  a  centre  whei-e  they  could  l>e  worked  econo- 
mically. The  author  proceeds  to  indic.ite  the  materials 
which  should,  in  his  opinion,  be  developed  immediately 
for  relieving  the  threatened  shortage  of  pulp  wood.  In 
the  first  place  comes  the  "  lumber  waste,"  i.e.,  the  trees 
and  portions  of  trees  too  small  for  constructional  |iiiri>os<'8 
which  are  at  present  left  in  the  forest  in  the  felling  of 
timber  wood.  .Such  wastes  are  estimated  to  be  capable 
ol  yielding  niinually  12,000,000  cords  of  wood  suitable 
for  pulping.  This  would  jirobsbly  constitute  the  cheapest 
source  of  "  new  "  paper-making  material.  Xcxt,  in  a 
relatively  small  area  of  the  Northern  Central  .States, 
about  3,000.000  acres  are  under  cultivation  for  flax, 
and  at  the  rate  of  I  ton  of  flax  straw  per  acre,  with  a  vield 
of  400  lb.  of  fibre  |)er  ton  of  stnw,  material  for  480,000 
tons  of  strong  wrapping  or  even  i>erhaps  white  i>a|X<r8 
should  be  readily  collected.  Again,  if  the  "  scut<'hing 
waste  "  produced  from  the  jute,  manilu.  and  sisal  fibres 
imported  into  the  United  States  could  lie  collected  and 
utilised,  material  for  a  further  120.000  tons  of  strong 
jwper  should  be  available.  The  total  production  of 
vegetable  textiles  (including  ropes,  etc.),  in  the  United 
iStates  is  estimated  to  l>e  2.0.'i0.000  tons  per  annum. 
The  waste  textiles  consumed  bv  the  paper  mills  amount 
to  onl\-  400,000  tons,  of  which  200,000  are  imi>orted. 
Of  the'  balance  of  1.800,000  tons,  at  lejist  l,Ot>0.000  tons 
should  be  capable  of  collection  if  only  the  importance 
of  their  conservation  could  1)0  impressed  on  the  people. 
-Again,  the  annual  production  of  pajier  in  the  .States  is 
3,(XK),0(X)  tons,  of  which  80  ])er  cent.  Ijccomes  waste 
in  3  or  4  years.  But  the  iiajxir  mills  of  the  country 
recover  only  580,000  tons  of  waste  paix-r  nnniially  for 
re-making.  Here  also  there  should  Iw  at  least  another 
1,000,000  tons  of  raw  material  readily  available.  Onis 
when  these  immediate  and  obvious  sources  fail,  can  the 
more  costly  "  new  "  libi-es  come  into  prominenco.  When 
these  supplies  are  no  longer  adeijuate.  it  may  be  nece.ssjiry 
to  cultivate  certain  quick-growing  materials  primarily 
for  pa|>er-inaking.  Finally  the  author  expresses  tlir 
opinion  that  paper  it.self  might  be  economised;  thai. 
on  the  whole,  (tapi^r-makers  fail  to  develop  the  full 
qualities  of  the  fibres  they  consume.  .Most  pajx-rs  could 
be  made  from  10  to  20  \tex  cent,  lighter  than  they  are 
without  using  better  niatorials.  and  2.2.">0.000  tons  of  pajier 
of  better  quality  and  lighter  weight  might  be  ma<le  to 
do  the  same  service  now  |>erformed    bv   3.0{I0,0(M)  ton>. 

-J.  F.  B. 

Sulphite    ji'ilp  I     iJelerminnlion    oj    rexin     in     .     V., 

Opfermann.     Z.    angew.    t'heni.,    1909,    22,    436. 

For  the  estim.ition  of  le.sin  in  sulphite  pulp  the  inethcMl 
need  by  the  Kfinigl.  Materialpriifuiigs-iinl  in  Gro.sslichter 
feldc,  which  consl.sts  in  extracting  20  grms.  of  air 
dried  m.iterial  with  ether  in  a  iSoxhlet  a|>ivtratus  for  ."■ 
hours  and  drying  the  irsiduc  at  9.8^ — 100  ('.  until  cimstani 
in  weighl.  should  Ik-  adhei-cd  to,  as  if  alcohol  is  used 
instead  of  ether,  a  considerably  higher  result  is  obtaincil. 

-J.  G.  f. 

Soda  Wi   [/inHi   cUi'lose  digcslwn] ;     CauMirising  nj   u- 

covered .     W'.    .Schachl.     Papior-Zeit.,     1909,    3i. 

351—353. 

TlIK  complications  of  the  causticising  |iroce8.s,  when  applied 
to  the  soda  ash  recovered  from  the  digestion  liquors  in 
the  manufacture  of  cellulose,  are  well  known  :  they 
relate  chiefly  to  the  concentration  of  the  solution  treated 
and  the  presence  of  impurities.  |>articularly  the  silicates 
and  sulphur  s:ilts.  The  constitution  of  the  pn'cipitate 
formed  (the  so-called  "  lime-mud  ")  is  of  primary  import- 
ance as  affecting  the  economy  of  the    prtx!cs«.     Denser 
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precipitates  are  obtained  by  the  use  of  pure  soft  waters 
than  with  very  hard  waters,  or  waters  contaiuiiig  humu.s 
matters.  Very  pure  "  fat  "  limes  give  a  higher  degree 
of  causticity  than  "  lean  "  limes,  but  the  latter  are  more 
economical  because  they  give  a  denser  precipitate,  from 
which  the  sodium  salts  are  more  readUy  washed  out. 
It  is  of  the  highest  importance  to  determine  and  employ 
that  ratio  between  lime  and  sodium  salts  which 
gives  the  highest  efficiency.  The  lime  should  be  used  in 
lump  form  and  introduced  into  the  soda  solution  after 
the  latter  has  been  heated  to  80' — 85°  C.  The  temperature 
should  be  maintained  at  this  point,  since  at  lower 
temperatures  the  reaction  is  incomplete  and  at  higher 
temperatures  changes  take  place  in  the  silicates  which 
adversely  influence  the  clarification  of  the  lye.  Strontium 
oxide  gives  a  far  more  efficient  caustioisation  than  lime, 
but  alone  it  is  too  costly.  When  used  in  the  theoretical 
proportions,  strontium  oxide  not  only  effects  a  far  greater 
conversion  of  the  carbonate  than  lime  does  in  equivaleut 
proportions,  but  it  also  causticises  a  larger  portion  of  the 
silicates,  as  well  as  about  three-fourths  of  the  sulphate 
which  is  <iuite  unattacked  by  lime.  In  spite  of  the  higher 
cost  of  strontium  oxide,  a  real  economy  can  often  be  effected 
by  performing  the  causticisiug  operatiou  in  two  stages, 
doing  the  bulk  of  the  work  with  lime,  decanting  the 
liquor  aud  adding  to  it  the  calculated  quantity  of  strontium 
oxide  necessary  for  the  conversion  of  the  residual  non- 
caustic   sodium   salts. — J.  F.  B. 

CeUvlose.  hydrates.     H.  Ost  and  F.  Westhoff .     Chem.-Zeit., 
1909,  33,  197—198. 

C'Hnss  and  Bevaii  have  applied  the  name  of  "  hydrates  " 
to  those  modifications  of  cellulose  containing,  in  addition 
to  hygroscoi)ic  moisture,  which  is  dependent  on  atmo- 
spheric conditions,  "  water  of  hydration  "  which  is  dcpen- 
<lent  on  their  constitutional  modification  and  is  more 
firmly  held  than  ordmary  hygroscopic  moisture.  Thus 
they  have  indicated  for  mercerised  cotton  the  formula 
(C6HioU5)2,H20,  and  for  the  cellulose  regenerated  from 
viscose  the  formula  (CfiHi(|05)4,HoO.  In  the  case  of  the 
hydrocelluloses,  on  the  other  hand,  the  cellulose  has  per- 
manently entered  into  chemical  combination  with  water 
to  form  new  derivatives,  and  such  products  can  be  termed 
"  hydrat«s "  only  in  the  same  sense  as  the  dextrins, 
maltose,  etc.,  might  bo  termed  "  hydrates  of  starch." 
Schwalbe  (this  .J.,  1907,  1291)  has  endeavoured  to  distin- 
guish between  hygroscopic  moisture  and  water  of  hydra- 
tion by  assuming  that  the  former  is  entirely  expelled  at 
100°  C,  whilst  the  latter  is  only  driven  off  at  the  tempera- 
ture of  boiling  toluene  ;  but  .such  a  distinction  has  been 
found  to  be  invalid.  The  exact  determination  of  hygro- 
scopic moisture  in  members  of  the  cellulose  and  starch 
gi'oups  is  a  very  difficult  problem.  Small  progressive 
losses  of  weight  are  recorded  as  the  temjierature  of  drying 
is  increased  from  Wf  to  130°  C,  no  absolutely  fixed  ]ioint 
being  reached  in  any  case.  A  number  of  determinations 
carried  out  by  the  authors  have  led  them  to  conclude  that, 
at  a  temperature  of  125°  C,  the  true  hygro.scopic  moisture 
may  be  determined  with  an  error  of  +  0-1  per  cent.  The 
best  results  arc  obtained  by  slowly  increasing  the  tempera- 
turn  uj)  to  a  maxinmm  of  125°  C,  in  a  current  of  dry 
hydrogen  or  carbon  dioxide.  But  under  whatever  con- 
ditions the  desiccation  be  effected,  it  is  universally  recog- 
nised that  the  hydrated  celluloses  (mercerised  cotton, 
viscose-cellulose,  etc.)  contain  considerably  more,  and  the 
hydrocelluloses  rather  less  hygroscopic  moisture  than 
normal  cotton  cellulo.se.  TJie  authors,  however,  do  not 
recognise  the  existence  of  '  water  of  hydration,"  as  dis- 
tinct from  hygroscopic  moisture,  as  a  constitutional  com- 
ponent of  these  modified  celluloses.  They  have  ])r<)ved 
by  a  large  number  of  elementary  analyses  that,  after  the 
hygroscopic  moisture  has  been  expelled  by  drying  at  a 
temperature  of  120"^ — 12.')°  C,  mercerised  cotton  and  the 
cellulose  regenerated  from  viscose  both  possess  the  sanie 
empirical  formula,  (C,jHjo05)n,  as  normal  cotton  cellulose. 
This  applies  only  when  the  cellulose  is  regenerated  from 
the  viscose  after  a  short  time.  In  the  case  of  "  aged  " 
or  ripened  viscose,  the  cellulose  undergoes  gradually  a  tnio 
hydrolytic  change  under  the  continued  action  of  the 
alkali,  with  the  result  that,  after  3 — 4  weeks,  the  regener- 


ated cellulose  no  longer  possesses  the  normal  composition, 
but  contains  more  hydrogen  and  less  carbon,  as  in  the 
case  of  the  hydrocelluloses,  to  which'group  these  degraded 
products  presumably  belong.  It  is  noted  that  starch  also 
undergoes  hydrolysis  under  the  prolonged  action  of  alkalis, 
yieldmg  an  analogous  series  of  products. — J.  F.  B. 

Patents. 

Bagasse  ';   Tteatmeni  of [to  make  paper  pulp].     T.  ,1. 

Hutchinson.      Fr.  Pat.  391,670,  Sept.  11,  190s.  Under 
Int.  Con  v.,  .Sept.  U,  1907. 

See  Fng.  Pat.  20,266  of  1907  ;  this  J.,  1909,  105.— T.  1'.  15. 
Resin  suap  sulutions.     Fr.  Pat.  395,177.     <S'fc  XII. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL  OILS,  &  EXTRACTS. 

Senecio  latifolius  ;    The  alkaloids  oj .     H.   E.   Watt. 

Chem.  Soc.  Proc,  1909,  26,  68. 

The  author  has  made  a  chemical  examination  of  Seneciu 
latifolius  (N.O.  Composite),  a  poisonous  plant  which  grows 
in  South  Africa,  collected  before  flowering  and  also  after 
flowering,  and  has  isolated  two  new  alkaloids  of  the  f  ormulse, 
CjgH2708N  and  CjgHojOvN,  respectively,  for  which  the 
names  senecifoline  and  senecifolidinc  are  proposed.  The 
I  proportion  of  these  substances  present  in  the  plant  before 
I  flowering  is  equivalent  to  1'20  per  cent.,  whilst  in  the 
mature  plant  it  only  amounts  to  0-49  per  cent.  Senecifoline 
crystallises  in  colourless,  rhombic  plates,  which  melt  at 
194—195°,  andhas[a]D=  +28°  8';  it  forms  well-defined 
salts  with  nitric,  hydrochloric,  or  hydriodic  acids,  and  also 
an  aurichloride.  It  can  be  decomposed  by  alkali  into  a 
hitherto  undescribed  dicarboxyhc  acid,  CjoHjjOj,  which 
it  is  proposed  to  name  senecijolic  acid,  and  a  new  base, 
CjHuOoN,  for  which  the  name  senecifolinine  is  suggested. 
Senecifolidinc  crystallises  in  colourless,  rhombic  plates, 
\vhichmeltat212°,andhas  [a]D=  — 13°56';  it  diffei-s  con. 
siderably  from  senecifoline  in  other  physical  respects,  aud 
forms  salts  corresponding  with  those  mentioned  above. 

Canadian    hemp  ,•     The    consliliienls    of .     Pari    II. 

Cynoloxin.     {Preliminary  note.)    H.Finnemoro.    Chem. 
Soc.  Proc,  1909,  26,  77. 

The  aqueous  solution  of  the  alcoholic  extract  of  the  root 
of  commercial  Apocynum  cannahinmn  (this  J.,  1908,  829) 
yields  on  e.xtraction  with  chloroform,  after  removing  the 
apocynin  with  ether  {loc.  cit.),  a  relatively  small  quantity  of 
an  intensely  active  substance  (cynotoxin),  which  produces 
symptoms  identical  with  those  caused  by  the  drug  itself. 
Cynotoxin,  C20H28O6,  is  a  well-defined,  colourless  substance, 
which  crystallises  in  small,  apparently  rhombic  pyramids, 
and  melts  and  decomposes  at  about  165°.  It  is  sparingly 
soluble  in  water  and  the  usual  organic  solvents,  and 
extremely  bitter  in  taste.  Pharmacological  inv&stigation 
by  P.  P.  Laidlaw,  has  shown  that  it  is  an  extremely  potent 
drug  of  the  digitalis  class  and  that  the  pharmacological 
properties  of  apocynin  (acetovanillone,  loc.  cit.)  are 
negligible.  The  chemical  and  ))harmaco!ogical  properties 
of  cynotoxin  are  still  under  investigation  ;  it  is  alread_\- 
evident,  however,  that  it  is  a  dilactone,  either  of  Kiliani's 
digitic  acid,  CjoHsoOs  (this  J.,  1891,  567),  or  of 'a  closely 
related  isomeride. 

Quinine  and  il.i  associated  alkaloids  ;;    Some  notes  on . 

E.  (ioldsmith.     J.  Franklin  Inst.,  1909,  167,  90—98. 
A  nuiEF  account,  chiefly  historical,  of  the  manufacture  of 
quinine  and  associated  alkaloids. — A.  S. 

Quinine  ';,    DetermiruUion  nf ■  in  quinine  tannale  and 

ferrocitrate.  E.  Rupp  and  W.  Calliess.  Apoth.-Zeit., 
1909,  24,  159. 
1-2  oitMS.  of  quinine  ferrocitrate  are  warmed  with  5  grms. 
of  water  ;  when  cold,  5  grms.  of  sodium  hydroxide  solution 
of  sp.  gr.  I-IOS  are  added  and  exactly  31  grms.  of  other 
(sp.  gr.  0720)  ;  the  containmg  flask  is  well  corked  and  the 
contents  thoroughly  agitated  for  a  few  minutes  ;   0-5  grm. 
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of  powdered  gum  tragiicanth  is  then  added,  and  agitation 
repeated,  as  before.  The  inixtiiro  is  then  sot  aside  for 
5  minutes  to  clarify,  after  whi.h  exactly  25'1  prius.  of  the 
clear  ether  solution  are  decnntcd  into  a  tared  capsule. 
.After  evaporating  the  ether,  the  residue  is  dried  on  the 
water-bath  till  of  constant  weight.  It  represents  the 
amount  of  quiiiino  in  1  grm.  of  the  fcrrocitrate.  For 
fpiiniue  tannate  the  gi-noral  process  is  the  same  as  above, 
but  10  grnis.  of  potassium  carbonate  solution  of  sp.  gr. 
1-330  are  used  to  liberate  the  alkaloid  ;  30  grms.  of  ether 
are  taken  and  25-3  grms.  of  the  ethereal  quinine  solution 
are  decanted  for  evaporation.  The  residue,  from  1  grm. 
of  the  original  tannate,  should  not  weigh  less  than  0-3  grm. 
^  -J.  O.  B. 

Nicdiiif  tilifoluitgstaU  and  determi nation  uf  nicotine.     G. 

Bertrand  and  M.  .Javillier.     Bull.  .Soc.  Chim.,  19011,  5, 

241—248. 
TiiK  authors  have  obtained  good  results  with  silico- 
tungsti'-  acid  us  a  reagent  for  the  detection  and  deter- 
mination of  nicotine  (see  this  J.,  1899,  404).  When 
dried  at  3(1°  C  nicotine  silicotungstate  has  the  composition, 
12\Vt)3,Si(»„.2H2(),2C,oH,,N2-h5R,U:  it  can  be  com- 
l>letelv  dehydrated  by  heating  for  1  hour  at  120^  C.  With 
:i  solution  "containing  1  part  of  nicotine  in  300,000  and 
0-1  per  cent  of  hydrochloric  acid,  a  .5  \>er  cent,  solution  of 
potassium  silicotiingslate  produces  an  immediate  turbidity ; 
whilst  in  solutions  containing  1  part  of  alkaloid  jicr  million 
and  u))  to  8  per  cent,  of  hydrochloric  acid,  a  cry-stalline 
precipitate  is  produced  after  standing  for  one  or  more  days. 
J-'or  the  determiiiptioii  of  nicotine  in  tobacco.  12  grms.  of 
the  sample  are  boiled  for  30  minutes  with  300  c.c.  of  0-5  |>er 
cent  hydro(.'hloric  arid  under  a  retiux  condenser  ;  the 
solution  is  then  cooled,  the  insoluble  matter  removed  in  a 
centrifugal  machine  or  by  iiltering,  and  250  c.c.  of  the 
clear  liquid  treated  with'a  10—20  jier  cent,  solution  of 
jiotussium  silicotung.-itate.  The  precipitate  is  collected, 
after  24  hours  if  the  quantity  of  alkaloid  be  small,  and 
washed  with  water  to  which  has  been  added  a  little  hydro- 
diloric  acid  and  a  few  drops  of  the  precipitant.  It  is  then 
mLxed  with  calcined  magnesia,  and  the  liberated  alkaloid 
removed  by  distilling  with  steam.  In  the  distillate  the 
nicotine  is  determined  bv  titration  with  sulphuric  acid. 

—A.  S. 

Colchicum  corm  r    Simple  methods  for  the  assai/  of -. 

A.  B.  Lyon.-*.  Anier.  Dnigg..  1909.  54,  65. 
TwENTY-nvE  grms.  of  colchicum  corm,  in  moderately  fme 
]>owder.  arc  digested  at  50°  C.  for  6  hours  with  80  c.c.  of 
distilled  water  and  15  c.c.  of  basic  lead  acetate  solution. 
The  mixture  is  then  tr.insferred  to  a  funnel  or  percolator, 
and  jiercolated  so  that  about  2  c.c.  jiass  per  minute.  When 
drained,  more  warm  water  is  added  in  20  c.c.  portions, 
until  250  c.c.  of  percolate  have  been  collected.  Five  grms, 
of  powdered  sodium  jihosphate  are  then  added,  and  the 
jireeipitated  lead  jihosphato  is  fdtered  off.  100  c.c.  of  the 
clear  filtrate!  =  lOgrms.  of  drug)are  shaken  out  successively 
with  25,  20,  and  15  c.c.  of  •hloroform.  or  enough  to  extract 
all  the  colchicine.  The  solvent  is  evaporated  off,  the 
residue  being  evaporated  re])eatedly  «ith  a  little  alcohol 
to  carry  olT  the  latt  traces  of  chloroform,  and  then  dried 
below  100"  C.  till  of  constant  weight.  .An  alternative 
volumetric  method  is  that  cf  Heikel  (see  this  J.,  1909, 
100) J.  O.  B. 

Rhamnus  calhartica,  L.  [buckthorn]  ;  Chemicai  examination 

oj  the  berries  of .     N.  Krassowski.     J.  Russ.  Phvs.- 

Chem.    Ges.,    1908,    40,    1510—1569.     t'hcm.    Zentr.. 
1909.  1,  772—774. 

Fo0B  different  methods  were  used  : — (.\).  The  aqueous 
extract  of  the  berries  was  shaken  with  ether,  the  ethereal 
solution  was  evaporated,  and  the  residue  extracted  with 
)>etroleum  spirit.  The  matter  in.soluble  in  petroleum 
spirit  wa.<  dissolved  in  alcohol.  Rhamnoxanthin  separated 
from  the  solution,  and  from  the  mother-liquor,  after 
evaporation  with  hot  toluene,  emodin  ond  quercelin  were 
isolated ;  rhamnelin  was  obtained  from  the  residue. 
(B).  The  iH)rtion  of  the  lorries  insoluble  in  water  was 
extracted  with  ether  ;  from  the  solution,  an  oil,  quercetin, 
and  a  rttin  were  obtained.     (C).  The  berries  were  extracted 


first  with  ether  and  then  with  85  per  cent,  alcohol ;  from 
the  solution  rhamnonigrin,  glucosides,  rmilhorhamnin , 
and  several  sugars  were  separated.  (D).  Ether  extracted 
from  the  fruit,  sheslerin,  rhamnoeathartin,  and  emodin- 
anthranol,  besides  other  substances.  The  characters  of 
the  substances  isolated  were  as  follows : — Quercetin, 
C,5H,o07.2H,0.  small  needle.s.  m.  pt.  above  300'  C.  ; 
rhamnetin,  t',jH,07.t'H3.  small,  light  yellow  needles, 
m.  pt.  above  3tK)  ('.  ;  xanthorhamnin.  t'j4H,jOj|,,7H,0, 
needles,  ni.  pt.  220 — 221"  t'.,  yields  on  hydrolysis,  2  mob,, 
of  rhamnose  and  1  mol.  of  galactose.  Emodin. 
t",5H,o<»j,H.O,  orange  red  needles,  m.  pt.  254"— 255"  V.  ; 
rhamnoxanthin,  C,,li;o'-'».HjO,  m.  pt.  243°  C.  yields  on 
hydrolysLs,  emodin  and  u  metliyl|>entose.  tSlie.steriu. 
C,,H3„t>5.JHsO  {'!),  long,  light  yellow  needles,  m.  pt. 
229° — 234"  C.  is  jirobably  a  glucoside  of  eraodinanthranol. 
Rhamnoeathartin,  (\7H3„U,,,lHj(),  yellow  )>lates.  m.  )it. 
236°  C,  appears  to  be  u  glucoside  of  emodin  and  two  mols. 
of  a  sugar.  Kmodinanthranol,  CjjHijO,,  colourless 
crystals,  m.  pt.  280°  C,  yields  emodin  on  oxidation  iu 
alkaline  solution.  Khamuonigrin  is  a  black  amorphous 
mass,  yielding  metliylanthracene  on  reduction  with  zinc 
dust ;  it  is  probably  a  decompositiou  product  of  glucosides 
of  emodin.  The  sugars  isolated  were  dextrose,  galacto.se, 
an  unknown  ]>cut,ose,  and  rhamnose,  the  three  last- 
named  being  present  in  the  form  of  glucosides. — A.  8. 

Essenliai  oil.i  ;    Cunstitiientx   oj  .     Eksantalal.     Enol- 

iaation  of  aldehydes.     F.   W.  .Semmler.     Ber..  1909,  42, 
584—591 

Eksantalal  (this  .!..  1908.  589)  was  boiled  with  acetic 
anhydride,  wlicn  tricyclic  enoZ-eksantalal  nionoacetate, 
C,,H,jO,,  was  produced.  The  pure  product  boils  ut 
132°— 135"  C.  at  10  mm.,  has  the  sp.  gr.  1023  at  20"  ('.. 
and  nD=l'488l.  It  has  the  optical  rotation,  ai)—  -  7°  15' 
in  a  100  mm.  tube.  On  heating  with  dilute  inorganic 
acids  to  110'  C,  ek.santalal  was  produced.  Reduction 
with  sodium  and  alcohol  led  to  the  formation  of  eksantalol, 
C,,H,90.  When  the  monoacetate  was  oxidised  with  ozone, 
tricyclic  nor-eksantalone.  C,|,H,40,  was  obtained,  which 
boilis  at  101° — 102°  C.  at  10  mm.,  and  gives  a  semi- 
carbazone  melting  at  216°  C.  When  reduced  with  sodium 
and  alcohol,  the  ketone  gave  nor-eksantalol,  C,oH,,0, 
which  boils  at  llti=— 118*  C.  at  10  mm.  fno/.Phenyl- 
acetaldchydo  monoacetate,  C5H5.CH  :  CH.O.C'O.CH,,  was 
produced  by  the  interaction  of  phcnylacetaldehyde  and 
acetic  anhydride.  This  substance  boils  at  119° — 121°  C. 
at  10  mm. .'has  the  sp.  gr.  1-005  at  20°  C.  and  nD=l-5483. 
On  oxidation  with  ozone  it  yields  benzoic  acid  and  benz- 
aldehyde.  and  on  reduction,  phenylethyl  alcohol.  On 
hydrolysis,  it  forms  phcnylacetaldehyde  and  acetic  acid. 

— F.  Shds. 

Rote  oil  industry  ;  New  departures  in  connection  with  the 

.     (i.   Marpmanit.     Z.  Riech.-  u.  Geschmackstoffe, 

1909.  1.  14—15. 

Laboe  quantities  of  rose-leaves  have  been  allowed  to 
spoil  in  Bulgaria  owing  to  the  fact  that  the  stills  are  unable 
to  cope  with  the  leaves  as  rapidly  as  they  are  brought  in 
during  the  season.  Hence  better  distillation  apparatus 
is  needed.  The  rose-leaves  should  be  collected  before 
sunrise  and  laid  in  water.  If  more  are  collected  than 
can  be  dealt  with  by  the  stills,  they  can  be  preserved  by 
packing  tightly  in  barrels  with  salt,  3  parts  by  weight  of 
roses  to  1  i)art  of  salt.  On  a  larger  scale,  benzene  or 
ether  may  bo  used  to  extract  the  oil.  The  author  suggests 
the  use  of  paraffin  hydrocarbons,  such  as  heptane,  or  a 
mixture  of  octodecane  and  heptane,  for  the  extraction  of 
rose  oil.— F.  Shdn. 

Clove  oil  sesguilerpcnes  ;    A  neir  constituent  oj  .     E. 

Deussen    and   A.   Loesche.      Z.  Rieeh-  u.  Geschmack- 
stoffe, 1909,  1.  16. 

If  the  fraction  of  clove  oil  containing  the  sesquiteriwnes 
be  free<l  from  euseiiol  and  distilli-d  slowly  in  a  vacuum, 
a  .solid  remains  lioliind.  This  can  be  puritied  bv  dis- 
solving in  chloroform  and  precipitating  by  alcohol,  and 
then  has  the  appearance  of  a  white  amorphous  powder. 
It  gives  no  coloration  »ith  sulphuric  and  glacial  acetio 
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acids.  It  melts  at  146°  C,  and  has  the  composition, 
(C;iH3oO)5.  It  is  present  to  the  extent  of  about  0-1  per 
cent,  in  clove  oil. — F.  Shdn. 

Pi/razine  derivatives  ;  Xeiv  syiilJiesis  oj hy  the  inter- 
action of  aromatic,  ortho-hydroxynitroso  compounds  and 
acetald^hyde  in  the  presence  of  ammonia  or  primary 
amines.  M.  Lange.  Ber.,  1909,  42,  574— .577.  (See 
this  J.,  1908,  471.) 

Two  pyrazine  derivatives  liave  been  prepared  by  the 
author.  a-Nitroso-/J-naphtIiol  was  suspended  in  water 
and  dissolved  by  the  addition  of  sodium  carbonate. 
Commercial  acetaldeliyde  and  ammonium  cliloride  were 
added,  the  mixture  stirred  for  a  time,  and  warmed.  The 
substance,  hydroxydihyilronaphtliopyrazine,  wliieh 
separated,  was  piuiSed  by  dissolving  in  sodium  hydroxide 
solution  and  precipitating  by  adding  excess  of  alkali. 
On  treating  the  sodjum  compoimd  in  solution  mtli  acetic 
Acid,  the  naphthopyrazine,  Ci2Hjo>J;0,  separated  in  fine 
needles  or  minute  prisms,  whicli  melted  at  240°  C.  By 
using  methylamine  hydrochloride  in  place  of  ammonium 
chloride  in  tlie  above  reaction,  methylketodiliytlronaphtho- 
pyrazine,  CjaHj^XjO,  is  produced.  This  substance, 
which  is  used  in  medicine,  crystalUses  from  water  or 
dilute  alcohol  in  colourless  needles,  wlaich  melt  at  155-5°  C, 
and  dissolve  in  excess  of  mineral  acids. — F.  Shdn. 


alcohol  and  shaking,  the  former  give.s  a  turbid,  and  the 
latter  a  clear  yellowisli-bro«-n  colour.  If  tlie  teL;t  be  carried 
out  with  1  c.c.  of  water  and  1  c.c.  of  sulphuric  acid  of  sp. 
gr.  1-84.  instead  of  with  2  c.c.  of  the  acid,  a  turbidity  or 
white  precipitate  is  [woduced.  In  the  case  of  p-chloro- 
plienol  tliis  does  not  cliange  on  standing  ;  in  presence  of 
o-chlorophenol  it  rapidly  becomes  feebly  rose-coloured, 
and  in  the  case  of  phenol,  strongly  rose-coloured.  On  now 
adding  2  c.c.  of  90-95  per  c«it.  alcohol  and  shaking, 
p-chlorophenol  gives  a  clear  solution,  whilst  in  the  case 
of  o-chlorophenol  and  phenol,  tlie  mixture  remains  turoid. 
After  addition  of  a  further  5  c.c.  of  alcoliol,  and  shaking, 
o-clilorophenol  gives  a  clear  solution,  and  phenol  jnelds  a 
persistent  flocculent  precipitate. 

Phenol;    The  compounds   ichich   cause  the   red  colour  in 

.     H.   D.   Gibbs.     Phillipiue  J.   .Science,   1908,  3, 

361—370. 

It  has  been  shown  that  pure  phenol  is  coloured  red  in  the 
presence  of  moisture,  oxygen,  and  light,  or  by  oxidation 
with  hydi-ogeu  peroxide.  The  author  shows  tliat  the 
principal  oxidation  products  are  quinone  and  catechol, 
and  the  red  colour  of  phenol  is  due  chieflj'  to  the  presence 
of  quinone  or  quinone  derivatives  in  solution.  The  presence 
of  the  brilliant  red  condensation  product,  phenoquinone, 
is  highly  probable. — F.  Shdx. 


Hydrocyanic  acid  ;   Buignefs  method  for  determining 

[with    cupric    snlphate'] ;     correction    and    modification.    [ 
G.  Guerin  and  L.  Gouet.     J.  Pharm.  Chim.,  1909,  29, 
234^-236. 

Buignet's  method  for  the  determination  of  hydrocyanic  1 
acid  by  titration  with  copper  sulphate  in  presence  of 
ammonia,  has  been  long  abandoned,  o-iving  to  tlie  difficulty 
of  judging  the  final  point  of  the  titration.  By  the  addition 
of  sodium  sulphite  to  the  titration  liquid,  this  difficulty 
is  said  to  be  overcome,  and  the  process  then  becomes 
accurate  and  convenient.  The  standard  solution  is 
prepared  by  dissolving  30-81  grms.  of  copper  sulphate  in 
sutBcient  distilled  water  to  make  1  litre;  each  0-1  c.c. 
of  this  is  equivalent  to  1  mgrm.  of  liydrocyanicacid.  The 
determination  of  hydrocyanic  acid  in  cherry-laurel  water 
is  performed  tlius  : — 25  c.c.  of  cherry-laurel  wat^r.  diluted 
with  75  c.c.  of  distilled  water,  are  treated  witli  20  drops 
of  sodium  hydroxide  solution  (sp.  gr.  1-332),  and  10  c.c. 
of  ammonia  solution.  In  this  mixture  0-5  grm.  of  piu-e, 
dry  sodium  suljAite  is  dissolved,  and  the  solution  is 
titrated  ivith  the  standard  copper  solution  until  a  per- 
manent pale  blue  tint  is  evident  when  the  hquid  is  observed 
against  a  white  surface.  Dilute  h}'drocyanic  acid  is 
similarly  determined,  but  -without  the  addition  of  sodium 
hydroxide,  which  is  only  used  with  cherry-laurel  water 
to  prevent  the  formation  of  hydrobenzamide.  The 
reaction  which  takes  place  is  represented  bv  the  equation  : 
CuS0j-i-3NHjCN=(NHj).,S0i+Cu(CN),.NHiCN. 

—J.  0.  B. 

Methyl  salio/late.  II.  Solubility  in  water  at  30°  C. 
H.  D.  Gibbs.  Phillipine  J.  Science,  1008,  3,  357—359. 
(SeethisJ.,  1908,  1175.) 

The  solubility  of  methyl  salicylate  in  pure  water  at  30°  C. 
is  0-074  grm.  per  lOO"  c.c.  ;  in  N/\b  sulphuric  acid  at 
30°  C.  it  is  0-077  grm.  per  100  c.c— F.  Shdn. 

Chlorophcnols  ;  Identification  of .     G.  Deniges.    Bull. 

Soc.  Pharm.  Bord.,   1908,  328.     Pharm.  J.,   1909,    82, 
272. 

For  the  identification  and  differentiation  of  the  chloro- 
pheuols  used  for  medicinal  or  dental  purposes,  the  author 
makes  use  of  their  reactions  with  formaldehyde.  0-1  c.c. 
of  a  10  per  cent,  alcoholic  solution  of  the  sample  is  mixed 
with  2  c.c.  of  sulphuric  acid  of  sp.  gr.  1-84.  and  then  2  drops 
of  commercial  formaldehyde  solution  are  added  from  a 
burette  made  to  deliver  40  drops  per  c.c.  The  whole  is 
then  shaken  and  the  coloration  observed.  p-Chlorophenol 
gives  a  mor&  or  less  greenish  brown  colour.  o-Chlorophennl 
and  phenol  give  an  intense  carmine  ;   on  adding  10  c.c.  of 


Alcohols  ;    Oxidation  of hy  ike  simultaneoiis  action  of 

iron  tannate  and  hydrogen  peroxide.     E.   de  Stoecklin. 
Compt.  rend.,  1909.  148,  424—426. 

CoNTESUXSG  his  researches  (tliis  J.,  1909,  111)  the  author 
finds  that  metliyl  alcohol,  and  the  normal  three-  and  four- 
carbon  homologues  are  oxidised  by  iron  taoinate  and 
hydrogen  peroxide,  as  are  also  many  polyhydric  alcohols 
(glycol,  glycerol,  sorbitol).  wo-Propyl.  i«o-butyl,  and  the 
higher  alcohols  of  the  ethylic  series  are  not  attacked. 
The  formation  of  aldehyde  is  not  the  only  action  which 
occm's  ;  some  of  the  aldehyde  is  oxidised  to  acetic  acid, 
some  is  absorbed  by  the  tannate,  and.  in  presence  of  excess 
of  hydrogen  peroxide,  some  is  probabh'  transformed  into 
aldehyde-peroxide.  In  the  case  of  ethyl  alcohol,  the 
amoxmt  of  aldehyde  formed  increases  n-ith  the  amount  of 
iron  present,  though  not  regularly  ;  the  increase  in  the 
acetic  acid  is  much  more  regular.  When  aldehyde  is 
added  at  the  beginning  of  the  experiment,  it  is  oxidised  to 
acetic  acid  simultaneously  with  the  formation  of  more 
aldehyde  from  the  alcohol ;  this  formation  of  acetic  acid 
only  occui-s  when  iron  tannate  and  hydrogen  peroxide  are 
both  present.  If  one  or  other  be  present  alone,  a  certain 
amount  of  aldehyde  disappears  which  is  not  converted 
into  acetic  acid. — J.  T.  D. 

Radioactive  emanations  [from  thorium^  ;  Alsorption  of  ■ 

by  dtarcoal.     R.  W.  Boyle.     Phil,  ilag.,  1909,  17,  374— 
389. 

The  percentage  absorption  of  thorium  emanation,  when 
mixed  with  air  and  led  through  a  vessel  filled  -mth  char- 
coal, is'f ound  to  depend  -.  ( 1 ).  on  the  nature  of  the  charcoal, 
being,  for  the  same  sized  grains,  least  for  wood,  uiter- 
mediate  for  animal,  and  greatest  for  cocoanut  charcoal, 
especially  for  the  softer  a.nd  less  dense  and  gritty  kinds  of 
the  last ;  (2).  on  the  velocity  of  the  gas  current,  being 
decreased  by  increasing  that  velocity  ;  (3),  on  the  extent 
of  the  charcoal  absorbing  surface,  increasing  as  this 
increases,  that  is,  mth  the  fineness  of  grain  ;  and  (4), 
on  the  temperature,  following  the  law  for  ordinary  gases, 
viz.,  that  a  lowering  of  the  temperature  of  the  charcoal 
causes  an  increase  in  the  amount  of  absorption. — F.  Sodn. 

Determining  hydroxyl  derivatives.     Hibbcrt,     iSee  XXIII. 

Hypophosphorous    acid ;     Catalytic    oxidation    by    copper. 
Bougault.     See  VII. 

Ferrou.s    sulplmte    solutions ;     Resistance    to    aimosplteric 
oxidation.     VVarynski.     See  VII, 
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Niekd  milvhide  .   d, inniung  fromaqueona  ttiution.     Thiel 
and  Ohl.     See  VII. 

Biamulh  hydroxide;    Bdiariour  loirardu  alkalis.     Xloser. 
See  VII. 

Bitmuth  halidts  ;  Hydroly-iis.     Herz  and  Bulla.     See  Ml- 

CoUoidal    sulphur    solutionis   and    crystalloids.     Svedberg. 
See  \1I. 

P.ITENTS. 

Phenaettin  ;  Process  of  Irealiny and  product  therefrom. 

A.  G.  Meyer.  San  Francisco.  Cal.     U.S.  Pat.  012,869, 

Feb.  16,  1909. 
A  PRODUCT  consisting  of  a  mi.xture  of  o-nitroplienacetin, 
creosote,  and  nitro-derivatives  of  creosote  is  olitained  by 
mixing  plicnacctin  with  a  suitable  proportion  of  nitric 
acid  to  form  a  hardened  muss,  powdering  rliis.  mixing  it 
with  a  suitable  proportion  of  creosote,  boiling  the  whole 
with  water  and.  after  senaratina  from  the  water,  drying 
and  pulverising  the  resiclue. — J.  C.  C. 

Pheni/larseuious    oxide    and    arsenobenzene  :     Process    /or 

pr'cfMrimj  derivalite^  of .    Farbwerke  vorm.  lleister, 

Lucius,  und  Briining.  Ger.  Pat.  206,057.  April  9. 
1907. 
By  the  reduction  of  ;)-aminophenylarsinic  acid  and  its 
derivatives,  with  the  exception  of  the  dialkyi  derivatives, 
compounds  of  the  general  iy|>es,  R..As  :  0.  K.As :  As.R. 
and  K..As(OH).As(OH)R.  are  obtained,  according  to  the 
redncuig  agent  emiiloved.  The  products  destroy 
trypanosomcs    in    nioti-   dilute    salniions    th:ui    atoxyl. 

m-Aminopheiiylarsinic  acid  (Milarsanilic  acid)  ;    Process 

for  pre/taring .     Fkrbwerke  vorm.  Meister.  Lucius, 

und  Bruning.  Ger.  Pat.  206.344.  Dec.  1.  1907. 
Tii-AMiNoniESYLABSisic  acid  is  obtained  by  reduction  of 
the  nitrophenylarsinic  acid  resulting  from  the  nitration  of 
phonylarsinic  acid  ;  the  reduction  may  be  performed  by 
sodiiim  amalgam  in  alcoholic  solution,  or  the  nitro  cora- 
poimd  is  treated  with  ammonium  sulphide  and  the  sulphur 
removed  by  treatment  with  metallic  oxides  in  alkaline 
Bolution.— T.  F.  B. 

Arsenophenols  ;    Process  /or  preparing .     Farbwerke 

vorm.  Meister,  Lucius,  und  Bruning.  Ger.  Pat.  206,456, 
Dec.  6,  1907. 
.Vksknopiiesol  and  its  homologues  and  derivatives  are 
obtained  by  reduction  of  the  corresi)Onding  hydroxy- 
arvlarsinic  acids  by  means  of  tin  and  hydroihloric  acid, 
stannous  chloride,  sodium  hydrosuljihite.  etc.  If.  instead 
of  thcs<--  reducing  agents,  hydriodic  acid  is  used.  h%droxy- 
arvlarscnioua  oxides  are  obtained  ;  these  are  readily 
reduced  to  the  arsenophenols  by  means  of  sodium 
amalgam.  The  hydroxvarylarsinic  acids  may  be  obtained 
bv  decomposition  of  diazotised  aminoarii'larsinic  acids. 
Tlie  arsenophenols  are  more  toxic  in  their  action  towards 
trypanosomcs  than  are  the  livdroxvarvlarsinic  acids. 
(ComjMire   Ger.    Pat.    206.057  ;     preceding".)— T.  F.  B. 

i-lmiuo-a-isonitrosupiirimidine      derivaliics ;    Process  for 

preparing  .     Karbenfabr.  vorm.  F.  Bavcr  und  Co. 

Ger.   Pat.  2()6,453.  July  26.    1907. 

IsOKlTltosocYANO.\CKTlC  esters,  obtained  by  the  action 
of  nitrous  acid  on  eyanoacetie  esters,  are  condensed, 
in  presence  of  alkaline  (ondensing  agents,  with  urea  or 
its  derivatives  or  substitution  riroducts.  such  as  thiourea, 
guanidine,  <licyano<liamide.  allo))hanic  esters,  etc.;  the 
products  are  4-iiuino-5-i<ionitro9opyrimidines  of  the 
general    formula, 

NR.CO  .  C  :  NOH 
X;C— NR.C:  NH 
where  K  is  hydrogen,  alkvl.  or  arvl,  and   X  represents 
<),  NH,  S,  CNX  etc.— T.  K.  H. 


I'Aryl-'i.'t-dinltyl-S-halogenmethijl-o-pyrazolones ;.    Process 

for  preparing .     Farbwerke  vorm.  .Meister.  Luciu.> 

und  Bruning.     Ger.  Pat.  206.637,  Oct.  3,  1907. 

By  the  action  of  halogens  on  l-aryl-2.4-dialkyl-3-methyl- 
5-pyrazolones.  addition  productsai-e  obtained ;  by  removing 
the  elements  of  hydro-halogen  acid  from  these,  mono- 
halogen  derivatives  are  obtained,  the  halogen  being 
attachetl  to  the  3-methyl  group. — T.  F.  1!. 

\-Methjl-'2-nitri}-\-hij<hoxyhenzene  (o-Xilrop-cresol)  :  Pru- 

cess   for    pre/xiring .       Farbwerke    voriu.    Xleister. 

Lucius,  und  Bruning.     tier.  Pat.  206.638.  Oct.  24.  1907. 

P-Cresol  carbonate  is  obtained  by  the  action  of  phosgene 
on  the  alkali  derivatives  of  ;j-ei-esol  ;  by  nitration  and 
saponilication  of  the  product,  o-nitro-u-cre.sol,  of  m.  pt. 
77°  C.  is  obtained  in  good  yield.  It  could  formerly 
onlv  be  prepared  by  diazotisation  of  o-nitro-/)-toluidin'". 
and  subsequent   decomposition. — ^T.  F.  IS. 

Sanlaloi  esters.  G.  \V.  Julmson.  I/Ondoii.  From  \'erein. 
Chininfabr.  Zimmer  und  Co..  Frankfort,  tiermanv. 
Fjig.  Pat.  15,122.  July  16.  1908. 

See  Ger.  Pat.  204,922  of  1907  ;  thisj..  1909.  loS.— T.  F.  B. 

Fats:    Miiniifiiclure  of  stable  indiiK"  comiioiinJs  of . 

B.  R.  Seifert.  Radebeiil,  Assignor  to  V..  Mervk.  Darmstadt, 
Germany.     L'.S.   Pat.   91.3.311.   Feb.   23,    1909. 

See  Eng.  Pat.  3132  of  1906  ;   this  J.,  1906,  6.53.— T.  F.  V, 

Catechu-tannie    acid:      Process    for    converting    cateclii. 

into  (1 .     W.  Osborne  and  H.  iSchupp.  .\ssiguors  !■ 

L.   Sensburg.    Munich.   Germaav.     I'.S.    Pat.   913.42ii. 
Feb.  23.  1909. 

See  Eng.  Pat.  18.004  of  1906;  this  ,1..  1906.  1231.— T.  V.  B. 


XXL- PHOTOGRAPHIC      MATERIALS    AND 
PROCESSES. 

Metol  \meikt/lparan)inophenol  sulphate]  :   Analysis  of . 

A.  Nicolle.     Monit.  .Scient..   1909.  28.   173. 

Commercial  metol  may  contain  p-auiinophcuol  sulphite 
which  interferes  with  the  keeping  qualities  of  the  developer, 
and  the  following  test  is  descriljed  for  detecting  the  preseiu c 
of  this  substance.  About  1  grm.  of  the  sample  is  shaken 
with  3  c.c.  of  concentrated  hydrochloric  acid.  If.  after  .i 
few  minutes,  the  solution  is  not  perfectly  clear.  ;>-amiuo- 
phenol  sulphate  is  present.  Mineral  adultorants.  such  a-- 
sulphides,  etc..  may  be  detected  by  incinerating  a  portion 
of  the  sample  ;  iu  no  case  should  the  ash  exceed  0-5  i)er 
cent.— W.  P.  S. 

Patents. 

Flash  lights  ;    Mixture  for and  melliod  of  proitiicinj 

theaame.     C.  Bethge,  Berlin.     Eng.  Pat.  14,692.  July  In. 
1908. 

MiXTDRES  for  producing  flash-lights  for  photographi' 
and  similar  purposi'S  consist  of  a  coiiibu.'itible  metal  sui  1 
as  powdered  uiagneshim  or  aluminium,  and  an  o.wgin 
carrier  lomposcd  of  insoluble  or  ditliiultly  soluble  com 
pounds  of  thorium  with  acids.  A  suitable  mixture  consist > 
of  Sfl  to  35  parts  of  maenesium  jiowder  .iud  70  pnrts  of 
thorium  chromate.  A  slower  burning  mixture  for  lime- 
light exiMisuros  consists  of  1  part  of  nuignesium  powder 
and  2  jiarts  of  thorium  tungstate.  The  compounds  ol 
thorium  ]x'roxi(le  with  nitric,  sulphuric,  or  iwnhlorii 
acids  may  als*)  Ik'  used.  These  compounds  art^  obtained 
bv  dissolving  thorium  hytlroxide  in  the  corresponding  acid. 
precipitatinjr  with  an  excess  of  hydrogen  iHuoxide.  healing 
to  6(r  C,  and  tinnlly  cooling  rapidly.  The  comjwund  thus 
obtained  is  mixed  with  magnesium  powder  in  equal  pro- 
portions.— A.  T.  I,. 
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ilulticoloure'l  siirfacen  ;      Process  for  preparing  hy 

direct  dyeing.  Verein.  Kunstseidefabr.  A.-G.  Er.  Pat. 
395,165,  Oct.  12,  1908.  Under  lut.  Conv..  Julv  23, 
1908. 

If  the  surface  of  a  substance  .such  as  gelatin  or  celluloid 
be  partially  coloured  by  immersion  in  a  solution  of  a  dye- 
stuff  and  then  washed  and  dried,  it  is  fovmd  that  by  a 
brief  second  immersion  in  a  different  solution,  the  un- 
coloured  portion  can  be  dyed,  without  the  shade  of  the 
coloured  part  being  affected.  It  is  preferable  after  the 
second  and  any  subsequent  immersions  in  a  dyeing. solution, 
to  wash  the  material  at  once  in  a  medium  in  which  it 
cannot  be  dyed.  Thus  celluloid,  which  cannot  be  coloured 
by  an  aqueous  solution,  should  be  rinsed  with  water,  whilst 
a  surface  of  gelatin  or  casein  should  he  washed  %vith  alcohol. 
The  process  may  be  applied  to  the  prepartition  of  three- 
colour  gratings. — P.  F.  C. 

Liyht-sensitire  surfaces  and  ferropnissiate  papers  containing 

molybdenum;  Process  for  preparing .     Xeuo  Photo- 

graphische  Ges.     Ger.  Pat.  206,320,  May  9,  1907. 

Direct  copymg  papers  are  obtained  by  coating  paper  with 
molybdic  acid  in  presence  of  oxalic  acid  ;  the.se  papers  are 
'■  de^-eloped,"  after  exposure  to  light,  by  means  of  a 
ferricyanide  which  forms,  with  the  molybdo-molybdate 
produced,  an  insoluble,  stable,  highly  coloured  image. 
IS  grms.  of  molybdenum  trioxlde  are  added  to  a  solution 
of  20  grms.  of  oxalic  acid  in  400  c.c.  of  water  ;  bv  crystalli- 
sation a  mixture  of  oxalic  acid  and  molybdic  acid  is 
produced,  which  can  be  coated  on  paper.  For  blue  tones, 
the  developer  may  contain  ferric  chloride,  potassium 
feiTicyanide,  and  oxalic  acid  :  for  brown  tones,  uranium 
nitrate,  and  for  red  tones  copper  sulphate  is  substituted  for 
the  ferric  chloride.  The  sensitiveness  of  ferroprussiate 
papers  is  increased  by  addition  of  molybdic  acid  ;  thus, 
paper  may  be  immersed  in  a  solution  of  3  grms.  of  molybdic- 
oxalic  acid  mixture,  2-5  grms.  of  potassium  ferricyanide, 
0-.)  grm.  of  oxalic  acid,  1  grm.  of  sodium  chloride,  12  grms. 
of  ferric  ammonium  citrate,  and  3  grms.  of  gelatin  in 
100  c.c.  of  water  ;  after  exposure  to  light  these  papers  are 
licveloped  by  water. — T.  F.  B. 

Photography  in  colours  ;    Process  for   preparing  grained 

screens  for .     0.  L.  A.  Brasseur.  '  Fr.  Pat.  394,914, 

Oct.  3,  1908.     Under  Int.  Conv.,  Oct.  4,  1907. 

See  Eng.  Pat.  20,909  of  1908  ;  this  .J.,  1909,  260.— T.  F.  B. 

Screens  in,  tico  or  more  colours  [for  colour  pJtotografhy]  ; 

Process  for  preparing .     Verein.    Kunstseidefabr. 

A,-G.  Fr.  Pat.  395,164.  Oct,  12,  1908.  Under  Int. 
Conv.,  July  13,  1908. 

See  Fmg.  Pat.  21,839  of  1908  ;  this ,].,  1909,  260.— T.  F.  B. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Chlorate  explosion ;    A  peculiar .     G.   C,   Davis.     J. 

Ind.    and   Eng.    Chem.,    1909,    1,    118. 

The  author  draws  attention  to  the  possible  danger 
attending  the  use  of  secondhand  kegs.  On  two  different 
occasions  explosions  occurred  in  Philadelphia  with  kegs 
containing  small  metal  castings.  In  one  case  it  was 
proved  definitely  that  the  keg  had  been  obtained  from 
a  dye-works  and  had  contained  potassium  chlorate,  some 
of  which  had  evidently  remained  behind  when  the  casks 
were  cleaned,  and  formed  an  explosive  mixture  with  the 
wood,  which  became  ignited  by  a  spark  produced  by 
jolting  of  the  metal  castings. — A.  S. 

White  or  ordinary  phosphorus  in   the  igniting  composition 

of  lucifer  matches  ;    Detection  ol .     T.   E.  Thorpe. 

Chem.  Soc.  Proc,  1909,  26,  73—74. 

As  the  White  Phosphorus  Matches  Prohibition  Act,  1908, 
will  throw  upon  Officers  of  Customs  and  the  Inspectors  under 


the  Factory  and  Workshop  Act,  1901,  the  duty  of  sampling 
importations  of  matches  and  of  materials  in  "use  in  match 
factories,  tiie  author  has  examined  the  methods  by  which 
:  the  presence  of  ordinary  phosphorus  in  the  igniting  com- 
I  position  of  lucifer  matches  containing  phosphorus  se^qui- 
sulphide  may  be  established,  and  he  finds  that  the  most 
direct  and  most  certain  test  is  to  isolate  the  phosphorus 
as  such,  which  is  conveniently  effected  by  gently  heating 
the  composition  in  a  vacuum,  when  the  phosphorus 
sublimes  and  may  be  readily  recognised  by  its  phvsical 
characteristics.  "  "    _ 

Patents. 

Explosive,  and  process  of  making  the  same.  A.  La  Motte 
Assignor  to  the  E.  I.  du  Pont  de  Nemours  Powder  Co., 
Wilmington,   Del.     U.S.   Pat.   911,019,  Jan.   26,   1909. 

The  explosive  is  formed  by  mixing  a  molten  organic 
nitro-compound  or  a  mixture  of  such  compounds  "with 
a  solid  inorganic  oxidising  agent,  and  adding  a  metallic 
sulphide  to  the  solidified  mixture.  For  example,  a 
molten  mixture  of  nitronaphthalene  and  nitrotoluene 
is  mixed  with  ammonium  nitrate,  and  after  the  mixture 
has  hardened,  a  sulphide,  such  as  pyrites,  is   added. 

—A.  T.  L. 

y itro-hydrocarbon    composition  ;     Process    of    densifyiiig 

a .     F.  J.  H.  Roewer,  Hamburg,  Germany,  Assignor 

to  The  E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wil- 
mington,  Del.     U.S,  Pat,   912,733,  Feb.   16,   1909. 

It  is  proposed  to  "  densify  '"  a  nitro-hydrocarbon  com- 
position, for  use  in  charging  projectiles,  by  introducing 
it,  in  a  molten  condition,  into  a  preriously  chilled  receptacle. 
The  material  is  thus  subjected  to  sudden  chilling  and 
the  pressure  due  to  its  own  weight. — F.  SoDX. 

Smokeless  powders.     Societe  anonyme  d'Explosifs  et   de 
Prod,  Chim.     Fr,  Pat.  394,992,  Dec.   13,  1907, 

Claim  is  made  for  the  use  of  nitro-derivatives  of  the  fattv 
series  in  the  manufacture  of  smokeless  powders  with  a 
base  of  nitrocellulose  or  of  nitrocellulose  and  nitro- 
glycerin.    In   particular   mononitromethane  (b.  pt.   99" 

100°  C),  may  be  used  as  the  solvent  in  the  preparation 
of  powerful  and  very  stable  smokeless  powders.  When 
employed  in  admixture  with  nitroglycerin,  these  nitro- 
derivatives  yield  products  of  low  freezing  point.  Thug 
nitroglycerm  containing  10  per  cent,  of  mononitromethane 
doe<  not  freeze  at  - 15"  C.  They  may  also  be  used  in 
admixture  with  other  substances  (e.g..  alcohol,  ether, 
acetone)    to    effect    the    gelatinisation    of     nitrocellulose 

— C.  A.  M. 

Nitroglycerin  ;        Process     of     manufacturing ,     F. 

Aigner,  Potsdam,  Assignor  to  Dynamit  A.-G.  vorm. 
A.  Nobel  und  Co.,  Hambui-g.  U.S.  Pat.  913  653 
Feb.  23,  1909. 

See  Fr.  Pat.  351,454  of  1905  :  this  J.,  1905,  903.— T.  F.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 


INORGANIC— QUALIT  ATI  VE. 

Ferrous  salts  ;   New  colour  reaction  for [with  sodium 

phosphotuiu/state'i.     A.  Richaud  and  Bidot.     J,  Pharm. 
Chim,,  1909,  29,"  230—234. 

A  KEAOENT  is  prepared  with  25  grms.  of  sodium  phospho- 
tungstate,  5  c.c.  of  hydrochloric  acid,  and  250  c.c.  of 
wafer:  A  few  drops  of  this,  added  to  a  liquid  containing 
minute  traces  of  ferrous  iron,  and  made  alkaline  with 
sodium  hydroxide  solution,  develop  a  deep  blue  colour 
resembling  that  of  Fehliug's  reagent.  Ferric  iron  does 
not  react,  and  free  acids  destroy  the  colour.  The  reaction 
is  extremelv  sensitive. — J.  0,  B. 
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IS  ORG  AN IC—QV  ANT  IT  ATI  VE. 

A  rtenie  ;  Precipilalion  of Ity  hydrogen  .sulphide.  L.  L. 

De  Koiiinck.     Bull.  .Soc.  Chiin.  Belg.,  1909,  23,  88—93. 

Aese.mc  acid  is  reduced  (juiikly,  and  the  precipitation  of 
arsenious  sulphide  accelerated,  if,  to  the  strongly  acid 
(hydrochloric I  solution  of  the  arsenic  acid,  a  small  <|Uantity 
ofihvdriodie  uoid  be  added,  before  the  hydroKcn  siilphide 
istiiiti-oduced.  The  re<luction  and  precipitation  is  stdl 
further  hastened  when  the  solution  is  heated.  The 
arsenious  sulphide  is  precipitate<i  almost  immediately,  and 
the  sui)eruatant  li(|uid  remains  dear ;  only  after  a  time 
is  sulphur  precipitated.  Potassium  or  ammonium  iodide 
may  be  used  in  place  of  hydriodic  acid. — W.  P.  S. 

Cuprous  oxide  in  copper.     Cofletti.     See  X. 
Xilriki  in  tmler.     Rochaix.     See  XV11IJ5. 
OHO  A  NIC—Q  VALITA  TI I  'E. 

Benzoic  and  mlici/lic  ncidK  ;  Deleclicm  of in  jermented 

beverages  and  milk.  h.  Robin.  Ann.  Chim.  analyt., 
1909,  14.  .53—54. 
The  author's  test  for  the  detection  of  benzoic  acid  in  fats 
(this  J..  1908.  1171).  which  depends  on  its  conversion  into 
m-dinitrobenzoic  acid  and  then  into  ammonium  jn-amino- 
b«nzoate,  is  eiiually  applicable  for  the  detection  of  this 
preservative  in  beverages  and  milk.  The  test  may  be 
combined  conveniently  with  the  test  for  salicylic  acid. 
In  the  case  of  wines,  ciders,  and  beers,  50 — 60  c.c.  of  the 
lii|uid  are  treated  with  a  little  ferric  chloride  and  hydro- 
chloric or  sulphuric  acid.     The  liquid  is  then  shaken  with 

40 50  c.c.  of  ether,  the  ethereal  extract  is  separated  and 

washed,  and  then  divided  into  two  portions.  One  portion 
is  employed  for  the  usual  test  for  salicylic  acid  :  the 
other  half  is  shaken  with  25  c.c.  of  an  alcoholic  solution  of 
sodium  bicarbonate.  The  alkaline  solution  is  evaporated 
on  the  water-bath  and  the  residue  is  tested  for  benzoic 
acid  by  the  method  described,  loc.  cit.  In  the  case  of  milk 
it  is  necessary  to  remove  the  civscin  and  cream.  For  this 
purpo->e.  10  c.c.  of  5  iMjr  cent,  sulphuric  acid  and  20  c.c.  of 
95  per  cent,  alcohol  are  placed  in  a  beaker,  and  50  c.c.  of 
the  milk  are  delivered  into  the  mi.tture  in  a  line  stream,  the 
contents  of  the  beaker  being  stirred  continvumsly  dui'ing 
this  operation.  The  precipitate  is  allowed  to  stand  for 
5  minutes  and  is  then  poured  on  a  fdter.  the  tiltrate  being 
returned  until  it  comes  through  perfectly  bright.  The 
tiltrate  is  then  placed  in  a  se))arating  funnel  with  50  c.c. 
of  ether.  Since  the  mixture  emulsifies  very  readily,  it  is 
advisable  to  fill  the  funnel  completely  by  the  addition  of 
w,iter  before  proceeding  to  shake.  The  ethereal  extract 
is  separated,  washed,  divided  into  two  portions  and  tested 
for  salicyhe  and  benzoic  acids  respectively. — .1.  F.  B. 

Xaliiral  and  artificial  silht.     Coppetti.     See  V. 

Colour  reactions  of  sugars.     Gnezda.     Set  XVI. 

Methyl  pentoses  and  pentoses.    Rosenthaler.    Sec  XVI. 

Identifying  chlorophenots.     Denigts.     See  XX. 

Analysis  of  metol.     Nicollc.     See  XXI. 

ORQAyW—QUAXTITATIVE. 

Organic   matter  :    Experiments  on   Gaaparini'.i  dcrtrolylic 

process    for    the    destruction    of ih    chcmiro-hgnl 

nnaliisis.  M.  Miornndi.  Gaz.  chim.  ital.,  1909,  39, 
I.,  n,5— 179.  (See  this  ,T..  1!)04.  952  :  1908.  .340.) 
-Xttempts  to  substitute  carbon  electrodes  (with  an  elcctro- 
Ivtc  containing  hvdrogen  jwro.'wide  or  ammonium  persul- 
phate) for  the  platinum  clcctro<lcs  used  'jy  liasparini 
proved  unsuccessful.  Very  sati.-rfactory  re.sults  were, 
however,  obtained,  using  platinum  electrodes,  when 
nitric  acid  as  oxidising  agent  was  replaced  by  u  super- 


satnrated  eolation  (60  per  cent.)  of  ammonium  persulphat<'. 
the  electrolysis  being  conducted  at  5G°  C.  with  a  current 
of  3-75  amperes.  The  use  of  ammonium  persulphate 
offers  the  advantage  that  the  solution  remains  alkaline 
during  the  greater  part  of  the  process. — A.  S. 

Hydroryl  derivatives  in  mixtures  of  organic  comjiounds  ; 

Det'^rmination     of .     H.     Hibbert.     Chem.     Soc. 

Proc.,    1909.  25.  .57. 

HiBBEHT  and  .Sudborough's  method  (Chem.  Soc.  Trans., 
1904,  85.  933,  and  this  .1.,  1904,  77)  for  the  estimation 
of  hydroxyl  groujis  in  carbon  comjwunds  can  lx>  applied 
with  equal  success  to  mixtures  of  hydroxyl  derivatives 
with  other  organic  compounfls,  for  example,  ketones, 
esters,  nitriles,  etc.  It  is  necessary  to  take  rather  more 
of  the  (Jrignard  reagent  than  is  sufficient  to  combine 
with  both  substances.  In  tliis  way  the  author  has  been 
able  to  estimate  o-naphthol  in  presence  of  various Icctones, 
ethyl  benzoate,  methyl  hydrogen  succinate,  and  acetoni- 
trile,  as  well  as  chloral  in  a  mixture  of  this  with  acetone. 

Determining  oil  in  cottonseed  prod-icts.     Herty  and  others. 
See  XII. 

Mineral  acids  in   vinegar.     Repiton.     See   XVril.4. 

Tin  [determination  of]  in  certain  canned  foods.    See  XVIII.  I . 

Itesin    in    sulphite    pulp.     Opfermann.     See    XIX. 

Quinine  in  quinine  tannate  and  ferrocitrate.     Rupp  au'l 
Calliess.     See  -\X. 

yicotine  detcrmin'Ulon.    Bertnind  and  .Tavillier.    See  XX. 

Assay  of  colchicum  conn.     Lyons.     See  XX. 

Determining  hydrocyanic  acid.     Tiuerin  and  Gouet.     .■>'  "• 
X.\'. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Emulsification :     The    theuri/    of    — — .     0.    R.    .Marshall. 
Pharm.    J.,    1909,    82,    257—260. 

The  author  made  experiments  on  the  emulsifying 
power  of  gum  acacia,  soap,  saponin,  condensed  milk, 
sugar,  and  barium  sulphate.  .\  primary  euudslon  of 
almond  oil,  water,  and  the  emulsifyine  agent  was  first 
prepared  in  a  mortar,  and  further  small  quantities  of  oil 
were  then  added  until  the  emulsion  refused  to  take  u|) 
more,  .\fter  now  incorporating  a  definite  quantity  of 
water,  more  oil  was  added,  and  these  alternate  additions 
of  water  and  of  oil  were  continued  as  long  as  desired 
or  until  the  emulsion  broke.  The  results  are  plotted  in 
curves  with  the  volumes  of  oil  as  ordinates  and  the  rolumes 
of  water  as  abscissae  ;  in  most  cases  the  curves  approximate 
to  straight  lines.  As  typical  of  the  results  obtained, 
it  may  lie  stated  that  to  emulsify  200  c.c.  of  almond  oil, 
there  are  requii-ed  :  10  grms.  of  cum  acacio  and  23  c.c. 
of  water.  1  grin,  of  soft  soap  and  3-f>  c.c.  of  water.  0-2  gnu. 
of  saponin  and  9-6  c.c.  of  water,  5  grms.  of  condensed 
milk  and  20  c.c.  of  water.  -Also,  1  grni.  of  gum  aeacia 
and  4  c.c.  of  water  will  emulsify  21  c.p.  of  almond  oil, 
1  grm.  of  soft  soap  and  4  c.c.  of  water  will  emulsify  210  c.c. 
of  oil,  and  0'2  grm.  of  sitponin  and  4  c.c.  of  wntor  will 
emulsify  90  c.c~.  of  oil.  .\11  of  tfie  cxi)eriments  WTro 
made  at  13'  C,  In  another  set  of  exjieriment."  n  definite 
jtercentage  of  oleic  acitf  was  added  to  paraffin  oil  and  after 
running  in  excess  of  .V/10  pota.ssium  hydroxide  solution, 
and  emulsifying  by  means  of  twenty  strokes  of  a  syringe, 
the  inixtun-  was  allowed  to  .settle,  and  the  volume  of 
enuilsifieil  paraffin  oil  observed.  No  dillcrences  were 
observed  iM'tween  oils  containing  1  iH-'r  cent,  and  0-01 
jx-r  cent,  rcsix-ctively  of  oleic  acid.  When  the  pro|>ortion9 
of  oleic  acid  were  O-iU,  (MKI.-|.  IMMi2.5.  0-OO12.5.  and  O-OOonS. 
per  cent,  respectively  of  oleic  acid,  and  .V/loil  potassium 
hydroxide  solution  was   used,  the  volumes  of  emulsified 


Vol.  -XXVIII.,  No.  6.J 


NEW  BOOKS. 


331 


paraffin  oil  were  3,  2-3,  2,  l-o.  and  l-4c.c.  Oil  of  turpentine, 
owing  to  its  low  surface  tension,  is  difficult  to  emulsify. 
It  is  practically  impossible,  tor  instance,  to  prepare  an 
emulsion  of  lurpentine  oil  and  white  of  egg  directly  in  a 
mortar.  If,  however,  the  white  of  egg  be  first  diluted 
with  water  and  enuilsitied  with  the  turpentine  oil  by  means 
of  a  syringe,  then  a  large  quantity  of  turpentine  oil  can 
subsequently  be  incorporated  by  means  of  a  pestle  and 
mortar  in  the  ordinary  manner.  After  discussing  the 
views  of  Ram.sdeu  and  Pickering  (see  this  J.,  1908.  88), 
the  author  points  out  that  the  theory  adopted  by  Pickering, 
according  to  which  the  globules  of  the  emulsified  substance 
are  enveloped  in  a  coatiiig  of  minute  .solid  p.irticles,  does 
not  possess  sufficient  experimental  supi)ort  to  account 
for  gum  emulsions,  emulsions  of  mercury  with  oil,  and 
soap  emulsions.  With  regard  to  de-eraidsification,  this 
does  not  appear  to  be  caused  by  an  increase  of  temperature 
within  rea.souable  limits,  although  in  many  cases  it  is 
facilitated  thereby,  owing  to  the  effect  on  the  surface 
tension.  The  author  does  not  believe  that  heavy 
trituration  tends  to  retard  emulsification  owing  to  the  heat 
developed  by  the  friction.-  -A.  S. 

Gold  rhlori'.le  ;   Bmciion  of irith  al'iminiiim  [colloidal 

gold].     Dauve.     .1.   Pharm.   Ohim.,    1909.   29,   241. 

When  a  small  piece  of  aluminium  foil  is  immersed  in 
gold  chloride  solution  for  some  hours,  a  portion  of  the 
gold  is  displaced  m  the  colloidal  state,  giving  a  fine 
purple  solution  when  viewed  by  transmitted,  but  dull 
yellow  with  reflected  light.  Since  iron  is  invariably 
present  in  aluminium,  it  may  take  part  in  the  reaction. 
In  presence  of  excess  of  aluminium  chloride,  no  reaction 
occurs. — .1.  0.  B. 

Colloids ';     Apparent    diffusion    of .         Porosity    of 

colloidal  memhrams.     R.  E.  Liesegang.      Z.  Chem.  Ind. 
KoUoide,  1909,  4,  62— G3. 

A  SILVER  chloride-collodion  emulsion,  containing  a  slight 
excess  of  lithium  chloride,  was  prepared  from  silver 
nitrate  and  lithium  chloride,  spread  in  a  thin  lilm  on 
glass  and  dried  without  warmmg.  After  some  weeks 
the  appearance  of  the  lilm  had  completely  altered  ;  the 
silver  chloride  had  become  so  coarse  in  grain  that  the 
film  was  opaque,  and  this  coarse-grained  silver  chloride 
was  entirely  on  the  surface  of  the  film,  so  that  it  could  be 
wiped  off  with  the  finger.  According  to  the  author  the 
pores  filled  with  ether-alcohol  in  the  original  collodion 
had  been  tilled  by  displacement  with  water  containing  a 
little  lithium  chloride.  This  had  dissolved  silver  chloride 
and  carried  it  to  the  surface  ;  here  the  latter  salt  was 
deposited  in  gramdar  form  and  the  lithium  chloride  set 
free  wandered  back  into  tlie  film  and  dissolved  more  of 
the  finely-divided  silver  chloride,  which,  being  more 
finely  divided,  had  a  greater  solution-tension  ;  the  process 
was  then  repeated  indefinitely. — E.  F. 

Freezing  of  jellies,     (i.  Bnini.     Ber.,  1909,  42,  563—565. 

Colloidal  jellies  of  isinglass,  as  a  typical  reversible 
colloid,  and  of  silicic  acid,  a  typical  irreversible  colloid, 
were  frozen  and  remelted.  The  isinglass  jelly  thawed 
as  a  whole,  and  the  thaw'ed  jelly  shov/ed  no  physical 
change.  The  silicic  acid,  on  the  other  hand,  was  com- 
pletely precipitated  in  small  amorphous  scales,  as  already 
described  by  Lottermoser  (this  J..  1908,  1224).  These 
scales,  as  obtained  from  jellies  containing  from  2-9  to 
17-72  per  cent,  of  silica,  vary  in  composition  from 
8102  +  0.78811,0  to  Si02-I-3.67H20.  These  figures 
correspond  to  the  limits  found  by  Van  Bemmelen  for  the 
absorption  of  moisture  by  dehydrated  silica.  The  amount 
of  wat;r  in  the  precipitate  obtained  by  freezing  does 
notappear  to  stand  in  any  constant  relation  to  the  amount 
of  silicic  acid  in  the  original  jelly,  but  ajijicars  to  be  affected 
by  the  age  of  the  jelly. — E.  F. 

Light-reactions    of    white    and   yelloiv    dipheni/loctaletrene. 
H.  Stobbe.     Ber.,  1909,  42,  565—568. 

White  di.phenyloctatelrene  has  been  obtained  by  the 
condensation  of  cinnamic  aldehvde  and  ethvl  succinate  in 


presence  of  sodium  ethylate  ;  it  melts  at  124''  C.  Yellow 
diphenyloctatetrene  has  been  obtained  in  a  similar  manner 
by  the  action  of  acetic  anhydride  on  a  mixture  of  cinnamic 
aldehyde  and  sodhim  succinate ;  it  melts  at  22.5"  C. 
The  author  considers  these  compounds  to  be  probably 
structural  isomerides.  The  yellow  compound  is  decom- 
posed by  light  in  presence  of  air  with  formation  of  a 
gummy  mass,  both  in  solution  and  in  the  solid  state  ;  in 
the  latter  case  some  benzaldehyde  and  benzoic  acid  are- 
formed.  In  the  dark  it  is  unaffected  by  air.  In  the 
absence  of  air  the  yellow  compound  is  partially  converted 
into  the  white  variety  by  the  action  of  sunlight,  both 
in  solution  (in  chloroform  containing  iodine)  and  in  the 
solid  state.  The  white  compound,  when  acted  on  by 
light  in  jiresence  of  air,  is  decon\po.sed  w'ith  formation 
of  benzaldehyde  and  benzoic  acid  in  the  same  manner 
as  the  yellow  isomeride.  In  the  ab.sence  of  air  it  is  not 
changed   into   the   yellow   variety   on   exposure   to   light. 

— E.  F. 
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Die  Bedeutung  der  Kolloide  rfJE  die  Techsik. 
Allgemeinverstandlich  dargestellt  von  Professor  Dr. 
Kurt  Arndt.  Theodor  Steinkopff's  Verlas.  Dresden. 
1909.     Price  M  1. 

8vo  volume,  containing  table  of  contents,  preface,  and 
34  pages  of  subject  matter.  The  subjects  chiefly  treated 
of  are  as  follows  : — I.  Colloid  ;  definition  of  the  term. 
II.  Colloid  solutions.  III.  Colloid  metallic  solutions. 
IV.  Coagidation  of  colloid  solutions.  V.  Reversible  and 
irreversible  colloids.  \T:.  Ruby-red  gold  glass.  ^^I.  Milk 
glass,  &c.  Vm.  Silver-  and  gold  mirrors  on  glass. 
IX.  Tungsten  lamps.  X.  Colloids  in  the  cerajuic  industry  ; 
iu  cements ;  and  as  glues  and  similar  agglutinants. 
XI.  Liquid  absorbents.  XII.  Diaphragms  and  filters. 
XIII.  .\dsorption.  XIV.  Lake  formation.  XV.  Dyeing. 
XVI.  Tanning.  XVIL  Soap  boiling.  XVIII.  C'ons"isteat 
machine  fats.  XIX.  Purification  of  sewage.  XX. 
Colloids  and  the  cultivation  of  the  soil. 


Systejiatic  Treatment  of  Metalliferous  Waste. 
L.  Parry.  The  Jlining  Journal,  London.  1909. 
Price  5s.  net. 

8vo  volume,  containing  121  pages  of  subject  matter 
with  eight  illustrations.  The  text  is  subclivided  and 
classified  as  follows : — I.  General  economic  principles. 
II.  Sources  of  supply.  Kinds  of  waste.  III.  General 
chemical  and  metallurgical  ])rinciples.  IV.  Partial  or 
semi-refining.  V.  Smelting  of  lead  ashes  and  the.  cleaning 
of  tin  slags.  VI.  Smelting  of  tin  ashes  and  solder  ashes. 
VII.  Smelting  of  antimonial  material.  VIII.  Separation 
of  cojjper  from  tin,  and  lead  from  antimony.  IX.  Copper 
work.  X.  Miscellaneous.  XI.  Metal    working    and 

refining. 

TaBELLEX   fur   BeREOHNUNG   vox   K.U-IASALySEN. 

Herausgegeben  von  Dr.  R.  Ehrhardt.  Wilhelm  Knapp's 
Verlag.     Halle  a.  S.      1908.     Price  M  3.00  net. 

8vo  volume,  containing  69  pages  of  subject  matter,  which 
consists  of  tables  for  the  calculation  of  analyses 
required  in  the  potash-,  caustic  potash-,  and  nitre 
industries.  There  are  in  all.  seven  tables  of  factors, 
and  the  mode  of  using  them  and  the  factors  the3-  contain, 
in  the  calculations  required,  is  explained  iu  the  jjreface. 

Das  Ammoniak  und  seine  Vebbixdungen.  Dr.  J. 
Grossmann.  Wilhelm  Knapp's  Verlag.  Hallo  a.  S. 
1908.     Price  M  3.60. 

8vo  volume,  containing  103  pages  of  subject  matter, 
with  seven  illustrations  and  numerous  tables,  preface, 
and  table  of  contents.  The  subject  matter  is 
classified    as    follows  : — I.    Ammonia.      Historical    and 
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theoruticnl.  Occurrence,  preparation,  and  puriticft- 
tion.  n.  Aimiionin  solution.  III.  Liquid  ammonia. 
IV.  Ammonium  carbonntc.  V.  Ammonium  sulphate. 
Waste  gases  nud  liquors  in  the  manufacture,  and  their 
treatment,  &c.  VI.  .Aunuonium  chloride.  VII.  Am- 
monium nitrate.  \'III.  Amuionium  phosphate,  sulphide, 
fluoride,  sulphocynnidc,  and  fcrrocyanide. 

The    Dyei.vo    .\sd    Cle.\xing    of    Textile    F.vbrios. 

A    Handbook   for  the    .•\mateur  and   the    Professional. 

F.  A.  Owen.     Based  iMirtIv  on  notes  of  H.  ('.  .Stan'DACB. 

John     Wilov     and     Sons.'     Xew     York.     IfltK).     Price 

t--00    net. "  Chapman    and     Hall.     Limited,     London. 

Ss.  Od.  net. 
S.M4LL  Svo  volume,  containing  241  pages  of  subject 
matter,  and  an  alphaltetical  index.  The  matter  may  be 
designated  a  collection  and  dassilied  selection  of  recipes 
for  the  cleaner,  bleacher,  and  dyer  of  textile  fabrics, 
Hs  well  as,  to  a  certain  extent,  other  materials.  -An 
alphatictical  and  dassilied  index  of  all  the  principal  dye- 
stuffs  is  given  and  linally.  other  particulars  are  added  in 
abbreviated  form,  as  taken  from  Metz  and  Co.s  Year 
Book,   1907. 

Heat    Energy    asd    FtEi.s.     Pyrometrv  ConBisTios, 
Analy.sis  ok  Fi-ELs  Axi)  Mamfacti-re  of  Charcoal, 
Coke,  and  Fi-el  Gases.     Haxxs  v.  JOftner,  Professor, 
Imperial  and   Royal  Tech.    Inst.,    Vienna.     Translated 
by  OsKAR  Xaoel,  Ph.D.     McGraw  Publishing  Company, 
•239,  West  :t9th  .Street,  New  York.    1908.    Price  S3  net. 
Large    Svo    volume,    containing    301    iiages    of    subject 
matter,  with  118  illustrations,  and  an  alphalietical  index. 
The    ^ubject     matter    is    classified    as    follows : — IsTBO- 
DiCTlox  :    (i).  General  Remarks.       (ii).  Forms  of  energy. 
Heat    Energy    and    Fuels:    I.  Measurement    of    high 
temperatures     (pyrometry).  II.   Optical     methods    of 

measuring    temperatures.  III.  Combustion    heat    and 

its  determination.  IV.  Direct  methods  for  its  deter- 
mination. V.  Incomplete  combustion.  VI.  Combustion 
temixrature.  VII.  Fuels  (generally).  VIII.  Wood. 
IX.  Fossil  solid  fuels.  X.  Peat.  XL  Lignite.  XII. 
Bituminoue  and  anthracite  coals.  XITI.  Artificial  solid 
fuels.  XrV.  Charcoal.  XV.   Peat-coal,    coke,    and 

briquettes.  XVL  Coking  apparatus.  XVII.  Liquid 
fuels.  XVIIL  Gaseous  fuels.  XIX.  Producer  gas. 
XX.   Water    gas.  XXI.   Dowson,    and    Blast-furnace 

gases,  and  Regenerator  combustion  gases.  XXII.  Appara- 
tus for  the  production  of  Fuel  Gases. 

MjXERAL     RESOt'BCES     OF     THE     I'XITED     .St.VTES.       1907. 
U.S.  Geological  Survey,  Washington. 

This  is  the  .\nnual  Report  of  the  Geological  purvey  on 
the  mineral  resources  of  the  United  States.  It  is  divided 
into  two  iiart.s.  Part  1  contains  an  account  of  the 
metals  and  metallic  ores  produced  in  1907.  and  part  2 
consists  of  details  relative  to  fuel.s,  structural  materials, 
abrasive  materials,  chemical  materials  (cy.,  arsenic, 
borax,  salt,  sulphur),  pigments,  and  "  miscellaneous " 
(including  astiestos,  graphite,  etc.). 


Patent  List. 


Where  a  Complete  Specitlcatlon  accompanies  an  .\pi 
ulerjtk  is  afBxecl.  Tlie  date*  given  arc  (II  in  tlie  case 
tlons  for  Patentt,  the  dates  of  Application,  and  (ii)  in 
Complete  SpeclAcationii  Accepted,  tlioie  of  the  OIBci 
io  which  acceptances  of  the  Complete  Specifications  are 

Complete  Spccincations  thus  ailvertised  as  accepted 
in^pectioD  at  the  Patent  OIBce  immediately,  and  to 
nilhin  tiro  months  of  the  said  dates. 


ilioation.  aa 
of  Applica- 
the  case  of 
al  Journals 
advertised, 
are  open  to 
opposition 


5395.  Soo.  I'Air  Liquide.  Recovery  of  vapours  of  vola- 
tile liquids,  jwrticularly  alcohol  and  ether,  from  their 
admixture  with  air.     [Fr.  Appl..  .March  6,  1908.]*  March  .5. 

Jl>19.   Gill.     *Vf   iimUr  VII. 

oli47.  Grifiin.  ,  Evaporating  and  distilling  apparatus 
operated  by  tlic'hot  exhaust  gases  of  internal  combustion 
engines.     JIarcli  9. 

5735.  Yatcj,  and  .Matthews  and  Yates,  Ltd.  Centrifugal 
separators.     March  10. 

5931.  Levy.  Separation  of  gaseous  mixtures  into  their 
constituents.     March  IL 

Complete  Specifications  Accepted. 

27.t1l7  (1907).  Hommel  and  others.     See  under  X. 

2029  (1908).  Taveruier.  .Separationof  gases  of  different 
densities,  especially  for  increa.sing  the  proportion  of  oxygen 
in  air.     March  10. 

5187  (1908).  .Schmatollft.     Gas-fired  kilns.    March  17. 

6253(1908).  Lewis,  and  High  .Moor  Svnd..  Ltd.  Appar- 
I  atus  for  separating  materials  of  different  specific  gravities. 
'   March  10. 

I        14.444  (1908).  Alvord.   Power  filter  press.     March  10. 
'       25,213  (1908).    Leclaire       and       Hericourt.         Filter. 
I   March   17. 

2^,245  (1908).  Xorraa-Cie.  Ges.,  and  Kirncr.  Pyro- 
I    meters.     Slarch   17. 

IL— FUEL,  (^AS,  AND  LIGHT. 
Applications. 

4973.  McKay  and  Cheney.  Water-gas  generators. 
[U.S.  Appl..  Nov.  11.  1908.]*    "March   1. 

5010.  Rhenania  Ghihlicht  Comp.  Incaude-scent  mantles 
for  gas  lighting.     [Ger.  Appl..  Feb.  0,  1909.]*     March  1. 

5093.  Robin.  Manufacture  of  incandescent  gas  mantles.  * 
March  2. 

52G0.  Fellner   (Oberfclt   und   Co.).      Incandescent   gas  | 
mantles.*     March  4. 

5408.  Collin.     See  iiiidtr  VII. 

5412.  Ward.     See  under  XXIII. 

5403.  Severin.  Manufacture  of  incandescent  gas 
mantles.*     March  6. 

o83li.  Crossley.     Incandescent  gas  mantles.    March  II. 
Complete  Specifications  .\ccepted. 

4529  (1908).  Maly.     Gas  generators.     March  10. 

1I.C88  (19(^18).  Mueller.  Regenerative  coke  ovens. 
March   10. 

14.81)7  (1908).  British  Thom.son-Houston  Co.  (General 
Electric  (.'o. ).  Manufacture  of  incandescent  lamp  fila- 
ments.    March   10. 

17,596  (1908).  Von  Unruh.  Manufacture  of  incandescing 
bodies  for  gas  lighting.     March  10. 

17,620  (1908).  Coolidge.  Manufacture  of  refractory 
electric  conductors  suitable  as  filaments  for  lamps. 
March  17. 

23,992  (1908).  Knappich.  Increasing  the  calorific  value 
of  coal-gas.     March  17. 

III.— DESTRUCTIVE    DLSTILL.VriON,    TAR 
PRi)l)UCT.S.    PETROLEUM,    AND 
MINERAL   WAXES. 
Applhatioss. 
Luis.     Enriihed  hydrocarbons.     JIarch  8. 
.\damson  (Burmah  Oil  Co.,  Ltd.,  and  Campbell). 
Treating  or  purifying  parafBu  wax.     March  10. 

6081.  Clausscn  and  Moore.  Process  for  obtaining 
deodorised  oil  mixtures  from  naphtha,  petroleum,  or  other 
mineral  oils.     March  13. 

Complete  Specification  .-Vcceptkd. 
27.335  (1907).   Everett.        Production    of    by-products 
from  osphaltum,  etc.     .March  17. 


oooJ. 
5731. 


L— PLANT,    APPARATUS,    AND    MACHINERY. 

Applications. 
.">28.'i.   Bristow  anil  White.     .Apparatus  for  drying  pow- 
dered or  granular  material.     March  4. 
5362.  Herring.     .See  under  X. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 
.Applications. 
4903.  Newton  (Bayer  und  Co.).     Manufacture  of  dye- 
stuffs  of  the  gallocyanine  series.    [Addition  to  No.  20,368 of 
1908. 1     March   I.  " 
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.5022.  Smiles  and  Baniett.  Dyestuft's  obtained  from 
nitrodiplienylamine  sulphoxides.     March   1. 

5382.  Jfew'ton  (Bayer  und  Co.).  Manufacture  of  deriva- 
tives of  tlie  anthracene  series.     JIarch  5. 

5383.  Xe-n'ton  (Bayer  und  Co.).  Manufacture  of  azo  dye- 
stuffs.     March  5. 

5558.  Imray  (Meister,  Lucius,  und  Bruning).  Manufac- 
ture of  leuco-bodies  of  dyestuffs  containing  sulphur. 
March  8. 

5786.  Xewton  (Bayer  und  Co.).  Manufacture  of  dye- 
stuffs  of  the  anthraquinone  .series.     March  10. 

5792.  Soc.  pour  Tlnd.  Chim.  a  Bale.  Manufacture  of 
substantive  azo  dyestuffs.  [Addition  to  No.  6814  of  1907. 
Fr.  Appl..  March  11,  1908.]*     March  10. 

5998.  Newton  (Bayer  und  Co. ).  Manufacture  of  deriva- 
tives of  the  anthraquinone  series.     March  12. 

6086.  Bloxam  (Act.-Ges.  f.  Anilinfabr. ).  Maniifactxire 
of  monoazo  dyestuffs.     March  13. 

Complete  Specifications  Accepted. 

4624  (1908).  Fowler.     See  under  V. 

4848  (1908).  Bloxam  (Cliem.  Fabr.  Griesheim  Elektron). 
Manufacture  of  browii  sulphurised  dyestuffs.     March  10. 

10.755  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
of  red  vat  colouring  matters  containing  sulplixu'.     March  10. 

20,003  (1908).  Easier  Cliem.  Fabr.'  Manufacture  of  vat 
dyestuffs.     March  17. 


4515  (1908).  Riviere.  Manufacture  of  hydrofluosilicic 
acid.     March  10. 

4750  (1908).  Schacke.  Manufacture  of  hydrates  of 
potassium  and  of  sodium  from  recent  eruptive  stones. 
March  10. 

6449  (1908).  Morris.     See  under  XI. 

8959  (1908).  May  and  Baker,  Ltd.,  and  Bates. 
Mercury  compound  and  method  of  manufacturing  the 
sjme.     March  17. 

12,743  (1908).  fioldschmidt.  Separation  and  concen- 
tration of  chlorine.     March  10. 

12.812  (1908).  Watson,  Ashall,  and  United  Alkali  Co. 
Man\ifacture  of  copper  sulphate.     March  10. 

14,707  (1908).  PeniakoS.  JIanufacture  of  alkaline 
aluminates.     March  10. 

21,255  (1908).  Oddo.  Furnaces  for  the  combustion  of 
sulphur.     March  17. 

23,330  (1908).  Sorger.     See  under  XX. 


VIII.— CiLASS,  POTTEPvY,  AND  ENAMELS. 

Applications. 

5722.  West  and  Lewis.  Potters'  kilns  or  ovens  for 
tiring  bricks,  tiles,  etc.     March  10. 

6022.  Nielsen.  Washing  and  separating  china  and 
other  clays,  earth  pigments,  etc.     March  12. 


v.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,    AND    FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

Applications. 

.5075.   Bartelt.   Employment  of  sodium  hypochlorite  and 

analogous  products  for  laundr}-  purposes.     March  2. 

5575.  Maly.  Dyeing  woollen  yarn  on  bobbins.* 
March  8. 

5721.  Cuming.  T'le  dressing  of  vegetable  fibres. 
March   10. 

5734.  JIarshall.      .\)iparatus   for   dyeing   and   similarly 
treating  textile  material  on  bobbins  or  the  like.    March  10. 
5771.   Rumpf.     Production  of  a  water-  and  soap-proof 
,  gloss  on  woven  materials  of  cotton.     March  10. 

5859.   Vandatte    and    Lagye.     Electrical    process    and 
apparatus  for  removing  tlie  grease  and  yolk  from  wool.* 
March  11. 
6034.  Robertson.     Calico  printing  machines.   March  13. 
Complete  Speciitcatioss  Accepted. 

4624  (1908).  Fowler.  Dyeing  and  dyes  for  use  therein. 
March  10. 

6893  (1908).  Kershaw,  Abell,  and  Leach.  Dyeing, 
scouring,  and  analogous  machines.     JIarch  17. 

9579  (1908).  Claessen.  Di-essing  fibres  and  fabrics, 
and  manufacture  of  paper,  wood  pulps,  etc.     March  10. 

11,314  (1908).  Newton  (Bayer  und  Co.).  Printing. 
March   10. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

5293.  Pape.  Preparation  of  zinc  oxide  for  eduction.* 
March  4. 

5408.  Collin.  Recovering  ammonia  from  coal  gases. 
March  5. 

5472.  Bender.  Manufacture  of  oxides  of  nitrogen. 
March  6. 

5618.  Gill.     Manufacture  of  ferric  oxide.     JIarch  9. 

5619.  Gill.  Reverberatory  furnaces  for  calcining 
.hydrated  oxides  of  iron  and  other  materials.     March  9. 

f  ^  5799.  Cie.  Gen.  d"Electro-(^imie  de  Bozel.  Manufacture 
of  metallic  silicides.  [Fr.  App!.,  March  31,  1908.]* 
March  10. 

5821.  British  Thomson-Hoviston  Co.  (Cieneral  Electric 
Co.).     See  under  X. 

6009.  Nielsen.  Manufacture  of  carbonate  of  soda. 
March   12. 

Complete  Specifications  Accepted. 
2029  (1908).  Tavemier.     See  under  I. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND  CEMENTS. 

Applications. 

5277.   Hogg.    Jlanufacture  of  Portland  cement.  March  4. 
5908.  Chisolm.     Method  of  treating  wood.     March  11. 

Complete  Specifications  Accepted. 

4929  (1908).  Chateau  and  Jlerklen.  Impregnation  and 
preservation  of  wood.     March  10. 

14,342  (1908).  Berner,  Frank],  and  Jlendelsohn.  Manu- 
facture of  artificial  stone.     March  10. 


X.— METALS  AND  METALLURGY. 

Applications. 

5007.   De  Benedetti.     Platinum  solder.     March   1. 

5013.  Taylor.  Apparatus  for  separating  gold  and  other 
metals  from  dust  and  other  impurities.     March  1. 

5350.   Hales.     Manufacture  of  iron  and  steel.     March  5. 

5362.  Herring.  Carbonising  and  otherwise  treating 
minerals  or  other  substances.     March  5. 

5675.  Boult  (Newell  Manufacturing  Co.)'  Metallisation 
of  non-metalHc  articles.*     March  9. 

5712.  Fennell  and  Sackett.  Purification  of  molten 
metals.*     JIarch  9. 

5802.  Simpson  and  Oviatt.  Metallurgy  of  iron  and 
steel.     March  10. 

5821.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Reduction  of  oxides.*     March  10. 

6088.  Aktiebolaget  Electronietall.     See  under  XI. 

Complete  Specifications  Accepted. 

27.017  (1907).  Hommel,  and  Metals  Extraction  Cor- 
poration. Apparatus  for  use  in  solution  and  precipitation 
processes.     March  17. 

27.018  (1907).  Hommel,  and  Metals  Extraction  Corpora- 
tion.    Furiuiees  for  volatile  metals.     March  17. 

27.020  (1907).  Hommel.  and  Metals  Extraction  (>)rpora- 
tion.  Extraction  of  zinc  from  ores  or  zinc  residues. 
March  17. 

5515  (1908).  Junes.     Treatment  of  ores.     March   17. 

7584  (1908).  Xodon.  Recovery  of  tin  from  waste 
tinned  metal,  alloys,  etc.     March  17. 

12,322  (1908).  Boult  (Jones).  Treatment  of  iron  ore. 
March  10. 

12.342  (1908).   Holzapfel.     Crucible  furnaces.  March  10. 

12,7.30  {!90S).  Carrick  and  Pattison.  Treatment  of 
copper  mattes.     March  17. 

18,523  (1908).  Schmelzer.  Metallurgical  furnaces. 
March  10. 
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23,958  (1908).  Soaard.  Cementation  of  iron,  steel, 
etc.     March  10. 

531  (1909).  De  Feminti.  Mamifactute  of  material 
suitable  for  the  bladini;  of  turbines,  compressors,  etc. 
March  10. 

XL— ELECTROCHEMISTRY  AND  ELECTIRO- 
METALLCROY. 
Appi.ic.\tions. 
■>9(i0    and    59l>2.     Gibbs.     Producing    metallic 


[Compri.ied  in  Xo.  4410, 


5958, 
articles    bv   elect  rode  pu.-it  ion. 
Feb.  27.   l"908J     March  12. 

6088.  Aktiebolagot  Elektrometall.  Electric  production 
of  iron  and  steel  and  other  metals  and  fumace.<i  therefor. 
[Swed.  Appl.,  Aug.  1.  1908,]'     March  13. 

CoMixETE  Specification  Accepted. 

6449  (1908).  .Monis.  Elei-trolytic  production  of  alumin- 
ium oxide.     March  IT. 


Xn.— FATTY 


OILS,    FATS.    WAXES, 

ApPLICtTIONS. 


AXD   SOAPS. 


4956.  Gill)ert  and  Ralph.     Machines  for  cooling  soaps. 


.March  2. 

Detersive  and  emulsive 


50.50.   Bamberg.     Hydrolvsis. 

5620.  Jlacpherson  and  ltey>. 
agent.     March  9. 

5715.  Budde  and  Roljertson.  Decomposition  of  fats 
and  oils  into  fatty  acid.-^  and  glycerin.     March  9. 

5797.  Common,  and  Hull  OifMnnnfacturing  Co.  Manu- 
facture of  soya  bean  oil.     Mar»h  10. 

Complete  Specitications  Accepted. 

16,642  (1908).  Lauerman.  Apparatus  for  extracting 
oil.     -March  17. 

22.441  (1908).  Ruiige.  Manufacture  of  albumose  soap. 
March  10. 


Xin.— PIGMENTS.  PAINTS  :   RESINS.  VARNISHES  ; 

INDIA-RUBBER,  Etc. 

(.1.)— Pigments,  Paints. 

Appucation. 

6022.  Nielsen.     See  under  VIII. 

Complete  Specification  Accepted. 

11,638  (1908).  White.     Production    of    oxide    of    iron 
pigments.     March  10. 

(B.) — Resins,  Varnishes. 
Applications. 
.">709.  Yaryan.     l^lritication  of  resin.*     March  9. 
51I78.  Ogilvie  and  .Mitchell.     Obtaining  oleo-i-esins  from 
wood.     March  12. 


XIV.— TANNING,   LEATHER,  GLUE,  SIZE, 
Complete  Specifications  AccEirrED. 


Etc. 


12,799  (1908).  Nance.  Process  and  apparatus  for 
tanning  and  treating  hides  and  skins.     March  17. 

14,256  (1908).  .Sohniitt  and  .\hren.-.  Drying  albumen. 
March  17. 


XV.— ILANURES,  Etc. 

Complete  Specification  Accepteil 

4753  (1908).  Schacke.  Manufacture  of  manure  from 
recent  eruptive  stones  containing  potassium  protoxide 
and  lime  salts.     Marcit  10. 

XVIL— BREWLNG,    WINES,    SPIRITS,    Etc. 
Afplicatioks. 
5395.  Soc.  I'Air  Liquide.     Set  under  1. 


5571.  Ascoli.  Medicinal  preparation  from  veast. 
[Addition  to  No.  21,820  of  U)08.]«     March  8. 

5790.  Haeck.  Maturing  and  imrlfving  alcoholic  liquors. 
[Fr.  Appl..  March  11.  1908.]'     .Man-h  10. 

6087.  Valentin.     Mashing  malt  for  brewing.     March  13. 

Complete  .Specifications  Accepted. 

1884  (1908).  Broker.     Brewing    processes.     March    l<i. 
6396  (1908).  .McDougall.       Distillation       of      whiskv. 
March  17. 


XniL— FOODS;     S.\NIT.ATION.    W.\TER 
PURIFICATION;    AND   DLSIXFECTAXTS. 

(.4.) — Foods. 
.Application. 

5562.  Ijimotiroux.  ftocess  for  obtaining  vinegar  from 
whey.     March  8. 

Complete  .Specific.ition  .Accepted. 

14,256  (1908).  Schmitt  and  Ahrens.     See  under  Xl\'. 

(B.) — Sanitation;   Water  PcBiricATioN. 
-Application. 
5676.  Schultze.     Purification  of  water.*     March  9. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Complete  Specifications  Accepted. 

9579  (1908).  Claessen.     See  under  V. 
25,183  (HtdS).  Curtius  und  Co.     -Agent  for  use  in  sizing 
paper.     March  In. 

XX.— FIXE    CHEMICALS,    .ALKALOID.^, 
ESSENTIAL  OILS,  AND   EXTRACTS. 

Applications. 

4907.  Peuschuck.  Production  of  a  disembittered 
extract  of  Cascara  sagrada.     March  1. 

5050.   Bcmlierg.     See  under  XII. 

5395.  Soc.  r.Air  Liquide.     See  under  I. 

5571.  -Ascoli.     See  under  Wll. 

5773.  I'harmazeutisches  Institut  L.  W.  Gans.  Serum 
or  antito.^iji-     [Ger.  Appl.,  March  11,  1908.]*     March  10. 

Complete  Specifications  Accepted. 

4712  (1908).  Busch.  Manufacture  of  soluble  com- 
pounds of  hoxamethylenetetraniine  and  mercuric  salts. 
March  10. 

8514  (1908).  Zimmermann  (Chem.  Fabr.  auf  .Actien, 
vorm.  E.  Sobering).  Manufacture  of  a  pancreas  pre- 
paration suitable  for  treating  dial>etes.     March  17. 

23,330  (1908).  Sorger.  .Manufacture  of  therapeutically 
valuable  iron  .salts.     March  17. 

3021  (1909).  .Meister,  Lucius,  und  Briiniug.  Manu- 
facture of  optically  active  u-dioxyphenylalkamines. 
March  17. 


XXL— PHOTOGRAPHIC    .\LATEKIALS    .\.NU 

PROCESSES. 

Complete  Specification  Accepted. 

20,971  (1908).  Christensen.     .Manufacture    of     colour 
plates  or  screens  for  colour  photography.     March  10. 


XXIU.— CJEXEKAL      A.NALYTICAL      CHEMISTRV. 
Application. 

5412.  Ward.  .Ap^Kiratus  aiitouiatically  indicating  and 
recording  the  [lencntage  of  carbon  dioxide  in  the  com- 
bustiou  gases  of  i>oiler  llues.  etc.      .March  5. 
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ANNUAL    GENERAL    MEETING. 

Notice  is  ueeeby  qive.-j  that  the  Annual  General 
Meeting  of  the  Society  will  be  held  ir  the  Jehangier  Hall, 
Imperial  Institute  Buildings,  London,  S.W.,  at  10.30 
in  the   morning   of    Wednesday,   May    26th   next. 

In  accordance  with  the  provisions  of  By-law  24, 
Notice  is  hereby  given  that  those  members  whose  names 
are  printed  in  italics  in  the  hst  of  Council  will  retire 
from  their  respective  offices  at  the  forthcoming  Annual 
Meeting. 

I*rof.  Ira  Remsen  has  been  nominated  to  the  office  of 
President  under  By-law  20 ;  Dr.  G.  Beilby,  F.R.S.,  Mr. 
E.  Grant  Hooper,  and  Dr.  R.  Messel,  have  been  nominated 
Vice-Presidents  vmder  By-law  21,  and  Prof.  R.  Meldola 
has  been  nominated  a  Vice-President  under  By-law  20. 
Mr.  Thomas  Tyrer  has  been  appointed  Hon.  Treasurer, 
and  Dr.  L.  Mond,  F.R.S.,  Hon.  Foreign  Secretary,  imder 
By-law  35. 

Members  are  hereby  inrited  to  nominate,  on  or  before 
April  22nd  next,  fit  and  ))roi>er  persons  to  liU  four 
vacancies  among  the  ordinary  members  of  the  Council 
under  By-law  24.  Forms  for  this  purpose  can  be  obtained, 
on  application,  froni  the  Secretary  of  the  Society. 

By-law  23  : — An  ordinary  member  of  Coimcil  shall  be 
nominated   by  ten  or  more  members  upon  Form  B  in 


the  Schedule,  a  copy  of  which  form  shall  be  furnished 
by  the  Secretary  upon  the  wTitten  or  \'erbal  request 
of  any  member,  but  a  member  shall  not  be  eligible  to 
sign  more  than  one  such  nomination  form,  and  the  member 
nominated  shall  sign  the  declaration  set  forth  on  the  form. 
A  nomination  shall  be  declared  invalid  by  the  Council_'f  : 

a.  The  member  thereon  nominated  is  disquaUfied  for 
election,  or  ineligible  to  be  elected,  a,?  provided  by  the 
By-laws. 

b.  The  nomination  is  not  made  on  the  authorised  printed 
form  or  substantially  not  in  the  maimer  directed  thereon. 

c.  The  nomination  form  is  signed  by  less  than  ten 
members  not  disqualified  or  not  ineUgible  to  nominate 
as  provided  by  the  By-laws. 

d.  The  nomination  form  is  not  received  before  or  upon 
the  day  appointed  therefor. 

e.  The  member  nominated  has  not  signed  the  declara- 
tion printed  upon  the  form. 

A  member  whose  nomination  aforesaid  is  declared  to 
be  invalid  shall  receive  notice  thereof  from  the  Secretary, 
and  shall  not  be  submitted  for  election. 

Notice  is  also  given  uiider  the  provisions  of  Bylaw  3S 
that  the  Regulations  set  forth  below  will  be  submitted 
for  consideration  and  confirmation  by  the  members 
assembled  at  the  same  meeting. 

Chables  G.  Ceesswell, 
Secretary. 

DRAFT    REGULATIONS 

TO   BE   SUBMITTED   TO 

THE  ANNUAL  GENERAL  MEETING 

POR  Confirmation. 

(Under  By-Laiu  38.) 

Members. 

1.  At  whatever  period  of  the  year  a  new  Member  may 
be  elected  he  shall  be  required,  unless  the  Council  shall 
determine  otherwise,  to  pay  his  subscription  for  that 
year  ;  having  done  which  he  shall  be  entitled  to  receive 
all  the  numbers  of  the  Society's  Journal  for  that  year, 
(c./.   By-law  7.) 

2.  If  a  Member  who  has  been  duly  elected,  and  has 
paid  an  Entrance  Fee  and  one  or  more  subscriptions, 
resigns  vmder  By-law  14,  and  later  seeks  re-election,  the 
Council  may  re-admit  him  without  further  Entrance  Fee. 

Annual  General  Meeting. 

3.  When  a  ballot  is  required  under  By-law  26,  then  at 
such  stage  in  the  proceedings  of  the  Annual  General 
Meeting  as  shall  be  most  convenient,  the  Members  present 
shall  hand  their  Ballot  Lists  to  the  General  Secretary, 
or,  in  his  absence,  to  such  other  person  as  the  President 
may  appoint.  Members  imable  to  attend  the  Meeting 
may  send  their  Ballot  Lists  before  the  Meeting  to  the 
General  Secretary  in  sealed  .envelopes.  Each  such  sealed 
envelope  must  be  marked  "'  Ballot  List,"  and  must, 
moreover,  have  written  upon  it  the  name  of  the  Member 
sending  it.  The  names  written  upon  such  sealed  envelope 
having  been  compared  with  the  Society's  Register  by 
the  General  Secretary,  such  sealed  envelopes  shall  be 
opened  at  the  Meeting  by  Scrutators  appointed  by  the 
Meeting.  The  Scrutators  shall  see  that  the  conditions  of  the 
Ballot  are  strictly  fulfilled.  -Any  Member  shall  bo 
at  liberty  to  strike  out  anv  name  or  names  of  Ordmary 
Members  of  Council  printed  on  his  voting  paper. 

Committees. 

4.  No  Special  Committee,  nor  any  Committee  of  a  Local 
Section  shall  have  anv  control  over  the  funds  of  the 
Society,  except  to  the  extent  to  which  funds  for  its  use 
may  be  voted  by  the  Council.  An  account  of  the  manner 
in  which  any  funds  so  voted  for  the  use  of  any  Committee 
have  been  expended  shall  bo  furnished  to  the  Council 
on  or  before  the  15th  of  November  in  each  year. 


336 


SHUTT— INFLUENCE  OF  ENVIKONjrENT  ON  THE  COSIPOSITION  OF  WHEAT.     [April  is,  i»09. 


Local  SBcnoKSj 

5.  All  elections  to  the  Committee  of  a  Local  Section 
and  all  elections  of  Officers  of  the  Section,  with  the 
exception  of  those  to  fill  up  unforeseen  vacancies,  shall 
take  place  so  that  thcv  can  be  reported  to  the  Council 
in  time  to  be  considered  at  the  .Meeting  held  under 
By-law  '24  not  less  than  two  months  prior  to  the  Annual 
General  Meeting ;  but  the  .Members  of  Committee  and 
Officers  thus  electwl  shall  not  take  office  and  those  whom 
they  are  to  succeed  shall  not  retire  from  office  until  the 
close  of  the  Annual  General  Meeting  aforesaid. 

Cbables  G.  Cbesswell, 

Secretary. 


Canadian  Section. 


Meeting  held  at  Montreai  on  Friday,  January  22nd,  1909. 


MB.    ANTHONY   MCGIIX  IN   THE  CHAIK. 


THE  INFLUENCE  OF  ENVIRONMENT  ON  THE 
COMPOSITION  OF  WHEAT. 

BY   FBANK  T.   SHtJTT,   M.A.,   F.I.C. 

In     1908,     the    output    of     wheat     from     the     three 
provinces.       Manitoba,       .Sa.skatehewan.      and     Alberta, 
was     106.000.000    biishck    from    <>,0OO.(KX)    aci-es,    valued 
at     887.000,000.       In     1902   the    acreage    in   wheat    was 
2,665.098     acres     with     a    vield    of     6^.000.000    bushels. 
The    estimate    for    1909    is"  12.00(),(K>0     acres    in  cereals, 
of     which     T.OOO.OIX)     acres    will     be     wheat.       At    this 
rate    of    increase    in    the    occupation    of  the    Canadian 
North-Westem   lands,   it    might    be  asked,   shall   we  not 
very  soon  exhaust  the  area  available  for  wheat  growing  ? 
I  think  not.     There  are  in  the  three  western  provinces,  it 
is  estimated,  about  170.IHK).(«I0  acres  suitable  for  cultiva- 
tion, the  greater  part   of  which  is  imdoubtedly  adapted 
to  wheat  growing.     Seeing  that  only  Ijetween  5  |)er  cent, 
and  6  per  cent,  of  this  area  is  at   present  under  tillage, 
the  possibilities  for  expansion    in    wheat    production    are 
enormou.s.     Dr.  Wm.  Saunders,  Director  of  the  Dominion 
Experimental  Farms,  considers  the  [wssible  wheat  produc- 
tion  of   the   three    western   provinces   to    be   8(Kl.(lO().lK)0 
bushels,   one-fourth   of   the   land  only    twing  devote<l  to 
this  cereal  annually.      But  this  is  not  all.     To  the  north  of 
Alberta    and    .Saskatchewan,    within    the    boundaries    of 
Athaba-sca  and  MacKenzie.  are  nearly  500,0(MJ.(KJO  acres, 
and   wheat    can   be   grown   successfuily  at   a   number  of 
points  throughout  this  large  area.     Wlieat  has  been  ripened, 
for  instance,   at    Duiivegan  and   Fort    Vermillion  on   the 
Peace  River,  the  former  414  and  the  latter  .J91  miles  north 
of  the  latitude  of  Winnipeu.  and  .still  further  iiortli  at 
Ports  Providence  and  Sim|>son  on   the  MacKenzie  River, 
within  5  degrees  of  the  .\rctic  Circle.     Last  season  30.000 
bushels  of  wheat  were  harvested  at  Fort  Vermillion.     All 
the  evidence  points  to  the  Peace  River  country  and  much 
land  even  further  north  as  ca|>able  of  producing  wheat  of 
excellent   quality. 

The  influence  of  environment  on  the  com|>osition  of 
wheat,  both  as  to  nitrogen  and  ash  content,  is  a  question 
that  has  received  much  attention  from  agricultural  chemists 
on  both  sides  of  the  .Atlantic.  From  the  results  of  these 
experiments  and  a  careful  review  of  the  evidence  there 
seems  liut  one  conclusion  to  draw,  that  climate  is  fiir  more 
jxjtent  than  soil  fertility  in  influencing  the  comiHisition 
of  the  grain.  The  |>ercentage  of  nitrogen — and  hence  the 
gluten — in  the  grain,  while  [utrticularly  susceptible  to  the 
influences  of  climate,  is  practicjilly  unaffected  by  dillercnces 
in  soil  fertility,  though,  as  will  be  |>ointed  out  pre.Hentlv, 
the  soil  indirectly,  i.e.,  in  its  capacity  for  holding  moistui^, 


m&y  very  materially  modify  the  composition  of  the  grain 
in  this  resjwct.  Richness  of  the  soil  in  nitrogen  (and  this 
is  a  distinguishing  feature  of  our  North-West  soils)  has 
but  little  etfect  on  the  ])ercentage  of  nitrogen  in  the  grain  : 
many  sandy  loams  of  moderate  nitrogen-content  produce 
wheat  of  e<iual  gluten-content  with  that  from  heavy  loams 
rich  in  nitrogen.  The  researches  of  I^wes  and  Gilbert 
showed  that  manuring  had  but  little  influence  on  the 
composition  of  wheat,  hut  that  climatic  condition  was 
the  chief  factor  affecting  the  character  of  the  grain.  The 
fertiliser  plots  of  the  Central  Exijeriniental  Farm,  Ottawa, 
have  reccivinl  now  for  20  years  all  sorts  of  fertilisers,  and, 
so  far,  these  have  not  materially  affected  the  com|>osition 
of  the  grain.  Climatic  conditions  influence  the  quality 
of  wheat  through  the  vegetative  processes — by  shorten- 
ing or  lengthening  the  time  which  elapses  from  the  forma- 
tion of  the  kernel  until  it  is  ri)>e — the  shorter  this  |>erio<l 
the  higher  the  nitrogen  content.  High  temix-ratures, 
long  days  and  absence  of  excessive  moisture  during  the 
ripening  process,  vmdoubtedly  hasten  tlie  maturation  of 
the  grain  and  increase  its  percentage  of  gluten.  The.se  are 
the  conditions  that  prevail  in  the  North-West  in  those 
seasons  whicli  give  the  largest  proportion  of  first  quality 
wheat,  and  in  these  climatic  conditions  we  have  an  asset, 
a  factor,  fully  equal  in  value  and  im|>ortance  towards  the 
prodiiction  of  the  finest  wheat  to  that  we  ])0,s.sess  in  those 
fertile  jirairie  soils.  The  proof  for  the  statement  that  wheat 
improves  in  ciuality  as  it  reaches  its  northern  limit  of 
growth  is  neither  complete  nor  altogether  satisfactory,  hut, 
in  so  far  as  it  is  true,  the  underlying  cause  is  to  be  found 
in  the  high  temyieratures,  long  days  and  absence  of  heavy 
rains  that  characterise  the  midsummer  monjhs  of  these 
northern  latitudes — the  jxjriod  when  the  grain  is  advancing 
from  that  of  the  "dough"  stage  to  full  maturity. 

In  that  newly  settled  area  of  JIanitoba.  the  Dauphin 
district,  m*ch  of  the  land  before  ploughing  and  seeding 
must  be  cleared  of  scrub,  i.e..  small  trees,  shriibs.  etc. 
This  is  known  as  "  scrub  "  land,  and  it  was  found  that 
grain  grown  on  this  newly  cleared  land  was  more  or  less 
soft  and  starchy  in  character.  It  was  further  found  that 
as  time  went  on  and  the  land  had  been  under  cultivation 
for  a  number  of  .seasons,  the  tendency  was  for  the  wheat 
to  improve  in  ((uality.  The  change  was.  as  a  rule,  gradual. 
but  occasionally  it  was  of  a  marked  character.  .\pi>ar- 
ently  this  change  was  in  a  measure  influenced  bv  the  nature 
of  the  season  :  in  some  years  there  was  l)\it  little  difference 
between  the  grain  grown  on  the  older  and  newer  lands — 
seed  of  the  .same  description  being  sown  on  both  ;  in  other 
years  the  difference  was  so  great  as  to  disguise  their 
common  parentage.  On  the  whole  the  evidence  of  thus 
tendency  to  improve  is  very  pronounced. 

From  the  first  set  of  .samples  from  this  district  in  this 
investigation,  obtained  in  1905,  (n)  the  wheat  as  sown  gave 
11-11  i>er  cent,  of  protein,  (fc)as  grown  as  the  first  crop  after 
"  breaking,"  gave  9-93  per  cent.,  and  (c)  as  grovni  on  soil 
that  had  been  under  cultivation  for  nine  years,  gave  12(>2 
per  cent.  The  results  show  deterioration  and  improve- 
ment, compareti  with  the  |>arent  wheat,  confirming  the 
opinion  gaineil  from  an  examination  of  the  samples. 

In  liHIG  the  moisture  content  of  the  two  classes  of  lands 
throughout  the  growing  .season  was  determined  and  a 
complete  analysis  of  the  two  soils  made.  The  n-sult 
showed  that  the  newly  broken  land  contained  a  con» 
siderably  higher  penentagi-  of  moisture  throughout  the 
season  and  esjieciaUy  during  the  latter  part  of  June  and 
on  until  the  crop  was  harvested. 

In  1900  the  )virent  seed  wheat  contained  9-93  |H'r  cent, 
protein;  as  gromi  on  breaking,  it  gave  10-01  |ier  cent.. 
and  as  grovni  on  old  land,  it  gave  l3-,)2  [ler  cent,  protein. 
Both  the  imrent  wheat  and  that  grown  on  breakini;  would 
be  termed  soft  or  piel>ald  :  the  difference  iH'tween  them  in 
protein  content  is  likewise  insignificant,  the  data  being 
practically  within  the  limit  of  ex|ierimental  error. 

But  between  these  wheats  and  that  gro«-n  on  the  older 
land  then'  is  a  great  difference.  The  latter  shows  no 
starchy  gmins — .ill.  or  practically  all,  the  kernels  are  hard, 
semi-tmnsluc  cut.  and  typical  of  a  high  grade  wheat.  .-Vnd 
the  difference  in  protein  content  is  very  considerable, 
amounting  to  3-."i  per  cent.  The  moisture  content  of  the 
two  soils  furnishes.  I  think,  the  explanation  for  this 
improvement. 
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Moisture  content  of  soils  to  a  depth  of  8  inches.  Valley  River,  Man., 

1906. 

Sou. 

May  5th. 

May  15th. 

May  29th. 

June  22nd. 

July  13th. 

August  2nd. 

AAigust  24th. 

Breaking   

Old  land   

per  cent.             per  cent. 
32-96                       36-49 
22-45                      23-39 

per  cent. 
33-45 
23-39 

per  cent.            per  cent. 
30-49                       35-23 
21-70                       21-24 

per  cent. 
30-37 
13-24 

per  cent. 
32-84 

18-28 

The  soil  producing  the  softer  wheat  (breaking)  was 
throughout  the  growing  season  more  moist  ;  its  percentages 
of  water  ranged  from  9  to  14  higher  than  those  of  the  soil 
giving  the  liarder  grain.  And  it  is  furtlier  to  be  noted 
that  there  was  no  drying  out  in  the  "  breaking  "  soil  as 
the  season  advanced. 

The  two  plots  under  experiment  adjoined — they  were 
part  and  parcel  of  the  same  area — and  their  soils  would  be 
classed  as  rich  sandy  loams.  That  designated  as  "  break- 
ing "  had  been  cleared  and  deeply  ploughed  in  the  June 
previous.  Throughout  the  remainder  of  the  season  (1905) 
the  surface  was  frequently  and  thoroughly  cultivated  to 
induce  decay  of  the  vegetable  fibre  and  prepare  a  favourable 
seed  bed.  This  cultivation  had  the  effect  of  conserving 
the  moisture,  and  in  a  large  measure  no  doubt  accomits  for 
the  higher  percentage  of  water  in  this  soil  during  the 
succeeding  season. 

The  other  plot  had  been  cleared  and  put  under  cultiva- 
tion nine  years  previously.  During  this  period  the  practice 
had  been  two  years  in  grain  with  the  third  as  summer 
fallow.  Thoroughly  representative  samples  to  a  depth  of 
eight  inches  furnished  on  analysis  the  following  results. 

Analysis  of  {air-dried)  soils. 


Breaking 
soil. 

Soil  9  years 

under 
cultivation. 

Moisture 

Organic  and  volatile  matter 

Insoluble  residue  (sand,  clay,  Ac.) . . 

Oxide  of  iron  and  alumina 

Lime 

-Muuuesia 

per  cent. 

2-98 

20-90 

51-74 

5-50 

10-25 

2-44 

0-14 

0-15 

0-02 

5-88 

per  cent. 

2-06 

12-84 

65-07 

10-52 

3-47 

1-63 

Pot'l^ll 

0-19 

0-13 

Soluble  silica    

Carbonic  acid,  etc.,  (undetermined)  . 

0-02 
4-07 

100-00 

100  00 

NitroKP'i  in  organic  matter 

A\;iil:ilii'-  '■oustituents — 

0-642 

0-0067 
0-0166 
1-306 

0-371 
0-0067 

Potash 

Lime 

0-0069 
0-93 

The  characteristic  feature  of  these  soils  is  their  richness 
in  vegetable  matter  and  nitrogen,  and  it  will  be  noticed 
that  the  percentages  of  these  constituents  are  very  con- 
siderably liigher  in  the  "  breaking  "  soil.  WTiy  this  should 
be  so  we  need  not  now  discuss,  though  therein  lies  a  verv 
important  lesson,  but  this  larger  ])roportion  of  humus 
— considered  in  conjunction  with  tlie  treatment  the  land 
had  received  during  the  previous  season — readily  explains 
the  higher  moisture  content  of  the  "  breaking  "  soil,  since 
humus  enhances  a  soil's  absorptive  and  retentive  capacity. 

In  ]>otash  and  phosphoric  acid  these  soils  present  no 
striking  differences,  though  in  lime  the  newer  soil  is  much 
tile  richer.  The  data,  apart  from  the  relation  of  humus 
to  moisture  content, — throw  no  light  upon  our  prol)lem. 
It  is  uitercsting,  however,  to  observe  that  the  soil  with  the 
higher  nitrogen  content  produced  the  starchier  wheat. 
This  is  not  mentioned  as  an  example  of  direct  cause  and 
effect,  but  rather  to  show  that  a  liighly  nitrogenous  soil 
does  not  necessarily  mean  a  highly  nitrogenous  wheat. 

To  summarise  my  explanation — which  is  of  course  a 
tentative  one — we  may  say  that  the  larger  amount  of 
moisture  in  the  "  breaking  "  soil  prolonged  the  vegetative 
processes  of  the  wheat  plant,  delaying  the  maturation  of 
the  grain.  This  is  probably  the  more  marked  on  very 
rich  (highly  nitrogenous)  soils  such  as  we  are  considering 
than  on  soils  naturally  poor  or  exhausted  by  cro]i|iing. 
Early  ripening  of  the  wheat,  such  as  is  brought  aboiit  by 


the  gradual  lessening  of  the  supply  of  the  soil  moisture 
(and  which  must  mean  the  cutting  off  of  the  soils  food 
supply),  tends,  we  are  of  the  opinion,  to  the  production,  of 
a  hard  glutinous  wheat,  which  m  a  sense  may  perhaps 
be  considered  as  in  a  degree  immature  or  rather  not  fully 
developed.  On  the  other  hand,  prolonged  vegetative 
growth  as  induced  by  excessive  moisture  under  the  influ- 
ence of  favourable  temperatures,  defers  ripening  and  allows 
the  further  deposition  of  starch,  resulting  in  a  more  or 
less  soft  kernel. 

Red  Fife  wheat  was  sown  on  two  areas  on  the  Experi- 
mental Farm,  Lethbridge,  Southern  Alberta — a  district  of 
sparse  pi'ecipitation,  and  consec^uently  where  tlie  methods 
of  the  so-called  "  dry  "  farming  are  practised — and,  where 
possible,  irrigation  is  employed  to  obtain  good  yields. 
One  of  these  areas  was  irrigated  with  the  object  of  ascer- 
taining what  effect  the  added  water  might  have  on  the 
quantity  and  quality  of  the  grain.  The  season  during  the 
earlier  months  was  unusually  wet  and  consequently  not 
favourable  to  the  experiment  in  hand  ;  nevertheless  as 
the  following  data  clearly  show  the  irrigated  soil  with  its 
higher  water  content  during  the  period  of  the  wheat's 
maturation  produced  the  wheat  with  the  lower  percentage 
of  gluten. 

Lethbridge,  1908  Series  : — 


Protein. 
(Nx6"25.) 


Red  Fife — Original  seed  from  Brandon,  Man. 

„        „    Grown  on  irrigated  land    

„        „         „         „  non-irrigated  land    


per  cent. 
15-95 
13-70 
16-37 


Between  the  wheats  grown  on  irrigated  and  non-irrigated 
laud  we  notice  a  difference  of  more  than  2-5  per  cent, 
protein,  the  richer  wheat  being  from  the  soil  that  partially 
dried  out  during  the  ripening  period. 

Kharkof.  a  winter  wheat,  gave  the  following  data  : — 


Protein. 
(Nx6-25.) 


Kharkof  - 


-Grov/n  on  irrigated  land    

„        „    non-irrigated  land 


per  cent. 
12-11 
13-12 


Here  we  observe  a  difference  of  1  per  cent,  protein  in 
favour  of  the  wheat  from  the  non-irrigated  land. 

The  soil  moisture  determinations  made  at  intervals 
throughout  the  season  are  as  follows  : — 


Moisture  content  of  soils. 


"A"  "B" 

irrigated,     non- irrigated. 


Mav  14tli,  1908  . 
July  15tli  „  . 
August  17th    „  . 


per  cent. 

16-56 

8-78 

10-37 


per  cent. 
15-61 
8-11 
6-38 


The  single  irrigation  of  plot  "  A  "  was  made  directly 
after  the  collection  of  the  soil  samples  on  .Tuly  15th.  The 
unusually  heavy  precipitation  during  the  spring  and  early 
summer,  already  referred  to,  made  irrigation  prior  to  this 
date  undesirable.  It  is  worthy  of  note  that  while  the 
moisture  content  of  soil  "  A  ''  increased,  that  of  "  B  " 
decreased  during  the  ripening  jicriod  of  the  wheat. 

In  the  case  of  both  spring  and  winter  varieties,  therefore, 
the  percentage  of  protein  was  considerably  higher  in  the 
wheats  from  the  soils  that  were  the  drier  during  the  rijien- 
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ing  of  the  grain,  adding  confirmatory  evidence  to  that 
obtained  in  Northi'rn  Miiuitoba,  the  details  of  which  we 
have  discu.ssed  more  fully. 

From  these  con.sidernt  ions  it  Bccmsi  evident  that  the 
quality  of  the  wheat  of  any  sea-son  may  be  largely  deter- 
mined' by  the  chanicter  of  that  season.  I  think  we  may 
argue  that  if  there  i.i  a  .«ufliiMency  of  moisture  in  the  month 
of  June  to  bring  the  wheat  crop  to  maturity,  then  we  nxay 
expect  better  quality  uniin  if  the  weeks  following  are 
characterised  by  hot,  dry  weather,  than  if  the  weather 
dtiring  thi^  fieriod  is  cool  and  wet. 

It  would  of  course  be  impossible  this  evening  to  discuss 
ever)-  phase  of  this  interesting  problem  ;  in  tliis  a<ldress 
it  has  been  my  pur|>ose  merely  to  show  how  the 
quality  of  the  grain  may  1m>  affected  by  the  proixirtion 
of  soil  moisture  present  during  the  growth  and  more 
particularly  the  latter  part  of  the  growth  or  period 
of  maturation  of  the  wheat,  esiwcially  under  high  tempera- 
tures such  as  usually  prevail  d\iring  the  midsummer  and 
early  autunm  months  in  the  Canadian  North-West.  There 
is,  however,  before  closing,  one  matter  to  which  I  must 
refer  in  order  to  prevent  any  misunderstanding  that  might 
arise  from  what  I  have  said  regnrding  tliis  falling  off  in 
quality  of  the  grain  under  certain  conditions.  We  must  bo 
careful  to  differentiate  between  quality  of  wheat  and 
quality  of  gluten — the  former  may  be  influenced  cither  by 
the  proportion  or  the  nature  of  the  latter.  We  do  not 
tind  from  our  chemical  work  or  that  of  the  cerealist,  that 
the  chitracUr  of  the  gluten  of  any  jmrticular  variety  of 
wheat  is  materially  affected  by  varying  climatic  conditions, 
provide<i  of  course  the  wheat  reaches  a  fair  degree  of  ripe- 
ness. It  .seems  to  me,  therefore,  that  while  the  amount 
of  gluten  is  largely  a  producl  of  the  season,  the  characUr 
of  gluten  is  determined  and  fixed  by  the  variety.  In  other 
words,  heredity  is  the  jmtent  and  dominating  factor  influ- 
encing quality  and  environment — using  the  term  in  its 
widest  sense — the  factor  affecting  its  quantity.  If  further 
investigation  establishes  the  correctness  of  this  conclusion, 
the  knowledge  will  prove  of  the  greatest  value,  for  it  will 
enable  us  to  work  in  the  breeding  of  new  wheats  with  more 
directness  and  better  hope  of  success,  and  it  will  be  of 
assistance  to  the  wheat  grower  by  indicating  the  best 
varieties  to  grow  and  the  best  methods  of  culture  to  follow. 


Liverpool  Section. 


Mttling  held  at  University  on   Wednenday,  Jannary  IZth, 
1909. 


MB.    MAX    MrSPRATP    Cf    THE    CHAIR. 

THE  .MOVE.\lEXT  OF  f:.\SES  IN  MTRIOL 
CHAMBERS. 

BY  HERBERT  PORTER,  F.I.C. 

During  the  inter\al  since  I  exhibite<l  the  Model  Vitriol 
Chamlier  before  the  Manchester  .Section  on  the  30th  of 
Aiiril,  1!K)3,  many  manufacturers  have  adopted  the  bottom 
inlet  and  centre  outlet  at  the  end  of  chambers,  and  it 
has  been  satisfactorily  proved,  by  practical  working,  that 
the  results  have  been  of  considerable  value  by  the  increased 
make  of  acid. 

The  most  usual  increase  is  about  25  to  30  per  cent., 
in  one  case  as  much  as  ."SO  per  cent,  more  acid  was  made 
in  the  .same  chamber  s|>iioe.  In  mentioning  these  increased 
yields  it  will  I*  understood  that  the  existing  conditions 
at  the  time  of  altering  the  inlets  and  outlets  would  largely 
affect  the  result.  In  some  works  the  connections  tjctween 
chambers  were  in  such  a  position  as  to  render  the  efficienov 
of  the  chamber  very  low  in  acid  production,  and  it  is 
on  that  account  that  varying  increa.sed  _\-ields  have  been 
recortle<l.  .Another  point  of  interest  to  be  recorded  is 
that  from  the  movement  of  the  gases  as  shon-n  in  the  model 
some  kind  of  data  can  be  obtained  as  to  the  pro|)er  size 
of  a  vitriol  chamber.  If  a  chamber  is  30  feet  high  the  gases 
from  a  bottom  inlet  will  rise  about  00  feet  from  the  end 


and  on  reaching  the  top  divide  into  two  portions,  one 
retuniing  and  one  going  forward,  as  seen  in  the  model 
and  as  previously  illustrated.  It,  therefore,  shows  that  the 
length  of  a  chamber  .should  be  about  four  times  its  height 
in  order  to  give  full  play  to  the  natural  movement  of  the 
gases.  It  has  been  also  practically  i>roved  that  the  proper 
place  for  admitting  steam  is  tmder  the  inlet  and  over  the 
outlet,  and  not  at  the  sides  of  the  chamber,  where  the 
cooler  condensing  acid  ga.ses  are  descending.  With  those 
inlets  and  outlets  the  cliambers  work  more  steadily  and 
give  indication  of  any  irregularity  in  time  to  prevent  a 
more  serious  disorganisation. 

DiscrssioN. 

Tlie  Chairman  asked  whether  Mr.  Porter  had  any  data  or 
anj-  material  for  checking  the  result  of  water  sprays  instead 
of  steam  :  the  water  being  supplied  in  sprays  instead  of 
steam.  The  latent  heat  of  the  steam  was  so  great  that  it 
was  very  difficult  to  imagine  that  the  same  conditions 
would  hold  when  the  water  was  introduced  in  the  form  of 
spray  without  any  i>f  the  latent  heat,  as  it  was  in  the  form 
of  an  ordinary  steam  jet.  Did  not  the  water  spray  mixlify 
the  conditions  of  the  chamber  ?  They  apix-ared  to  be  on 
the  brink  of  a  very  great  economy  in  chamber  space  if 
they  could  combine  the  results  of  the  water  spray  with  a 
more  scientific  method  of  introducing  the  gases. 

Mr.  EfSTACE  Carey  asked  if  there  was  much  difference 
in  a  vitriol  chamber  where  the  ga.ses  were  not  inert,  an<l 
were  imdergoing  rapid  reactions  ;  of  course  there  was  the 
evolution  of  a  great  deal  of  heat,  which,  he  imagined,  would 
rather  interfere  with  the  various  currents.  He  would 
also  like  to  know  what  was  the  ca))acity  in  cubic  feet  per 
lb.  of  sulphur  burned  i>er  24  hours,  at  the  commencement 
and  at  the  end  of  the  make,  in  the  ca.ses  where  the  output 
was  increased  from  60/70  to  120  tons  a  week. 

Mr.  T.  W.  Stuabt  said  he  had  regularly  observed  the 
results  of  the  working  of  about  100  separate  sets  of 
chambers,  extending  over  many  years,  in  which  chambers 
of  all  sizes  and  forms  were  worked  in  sets  of  2  up  to  7.  in 
a  set  tandem,  with  the  connection  from  the  IJlovor  tower 
made  at  the  top  of  the  first  chamber,  the  ends  and  the 
sides  near  tlie  ends,  and  from  1  up  to  6  steam  pipes  in 
each  chamber,  worked  from  5  to  35  lb.  pressure.  .Many 
manufacturers  lield  strong  views  as  to  the  im[K)rtance  of 
many  of  these  details,  but  his  experience  was  that  the 
final  working  results  were  the  same  in  each  case,  notwith- 
standing all  the  foregoing  differences.  If  the  burnt  ore 
contained  the  usual  3  per  cent,  of  sulphur,  the  burner  gas 
7  to  8  |)er  cent,  of  sulphtir  dioxide,  combined  with  reasonable 
chamber  and  Gay  Lussac  space,  and  a  final  esca[ie  of  I 
grain  of  total  acidity,  the  final  results  of  working  are  all 
practically  identical,  notwithstanding  the  differences  in 
the  construction  of  the  plant  enumerated  above. 

Mr.  Norman  Holdex  said  he  had  to  work  a  set  of 
chambers  where  they  had  had  to  put  in  the  bottom  inlets. 
There  was  no  doubt  that  the  chambers  could  then  hv 
worked  with  a  less  capacity  of  chamber  sjacc,  but  the 
trouble  they  had  was.  that  when  the  fan  was  stopped 
occasionally  for  oiling  purj>oses,  they  had  great  difficulty 
with  the  burners :  that  was  noticeable  immedititely 
the  fan  was  stoppc<l.  Tliey  were  still  working  the  .second 
and  third  chambers  with  the  tunnels,  and  they  were 
getting  a  very  great  deal  more  vitriol  made,  and  they  were 
able  to  catch  the  plant  when  it  showed  signs  of  going 
back. 

Mr.  Arthiti  Cakey'  said  it  seemed  difficult  to  understand 
how  the  initial  velocity  of  the  entering  gases  could  be  high 
enough  to  cany  the  gases  in  a  fairly  straight  line  the  full 
length  of  the  chaml)er.  In  an  ortUnary  vitriol  chamber 
of  plant  making  150  to  20O  tons  a  week,  the  gases  enter 
the  chamber  at  .some  25  to  30  cubic  feet  a  second  ;  thus 
they  would  enter  a  two. feet  square  tunnel  with  an  initial 
velocity  of  about  7  feet  a  second,  entering  a  chamber 
perhaps  100  feet  long,  with  about  400  sq.  ft.  cross  section. 
Could  Mr.  Porter  give  any  figures  with  respect  to  the  com- 
parative spee<l  at  which  the  gases  enter,  because  if  the 
initial  velocity  of  his  mo<lel  was  comparatively  greater  than 
on  one  of  tlie  large  chambers,  there  must  be  some 
considerable  modification.  For  instance,  the  steam  jet* 
entering  travclle<l  in  the  direction  of  their  initial  velocity 
for  only  a  short   distance.     It  would  appear  that  the 
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initial  velocity  of  those  steam  jets  was  considerably  greater 
than  the  initial  velocity  of  the  gases  entering  the  chamber. 

llr.  PoRTEK.  in  reply,  said  he  had  found  the  water  sprays 
an  excellent  thing  in  hot  weather,  but  diiiicult  in  cold 
weather :  the  chambers  got  cold  during  the  night  and 
required  some  Uttle  assistance  in  the  way  of  steam. 
There  was  the  difficulty  of  freezing  and  the  filtering  of  the 
water ;  if  the  jets  got  blocked  instead  of  getting  a  spray 
they  would  get  drops  of  water,  thereby  diluting  the  bottom 
acid.  In  reply  to  Jlr.  Carey,  certain  modifications  would 
have  to  be  allowed  for  in  the  case  of  a  working  chamber, 
but  he  did  not  think  that  the  allowance  was  quite  so  great 
as  might  appear,  because  that  actual  model  had  been 
worked  with  steam  and  at  a  temperature  in  some  cases 
up  to  160°.  He  had  made  acid  in  the  chamber,  so  much 
so  that  the  bottom  was  actually  burnt.  Still,  the  move, 
ments  of  the  gases  appeared  to  be  quite  the  same.  In 
practice,  where  the  bottom  inlet  had  been  adopted,  they 
had  proved  that  the  hottest  point  was  in  the  centre  of 
the  chamber,  where  the  chamber  was  of  reasonable 
length,  llr.  Holden  had  not  found  it  an  advantage  when 
the  fan  was  stopped,  but  in  that  case  the  chambers  were 
very  long  in  proportion  to  their  height  and  width.  There 
was  one  large  firm  that  wished  to  adopt  the  bottom  inlet. 
They  had  two  No.  1  and  one  No.  2,  and  all  the  other 
chambers  in  tandem ;  they  also  had  several  union 
chambers,  mere  boxes,  the  same  height,  about  square. 
Acting  on  his  advice,  they  cut  out  four  of  these  imious 
and  one  chamber,  and  divided  the  others  into  two  sets, 
and  made  more  acid  than  they  made  before. 

With  regard  to  Sir.  Carey's  question  with  respect  to  the 
increase  of  120  tons  a  week  from  65  tons  ;  the  capacity 
had  dropped  from  about  20  cubic  ft.  per  lb.  of  sulphur 
to  15,  in  other  cases  to  14,  II,  10 J,  which  was  the  lowest 
he  knew ;  of  course,  where  this  increased  work  had  come 
about,  extra  burners  had  been  provided  or  switched  on. 

An  advantage  of  keeping  the  chambers  fully  up  to  their 
work  was  that,  when  working  a  chamber  20  or  30  cubic 
ft.,  there  was  not  always  sufficient  condensation  in  the 
back  of  the  chamber  to  wet  the  entire  siirface  of  the 
chamber. 

In  reply  to  Mr.  Arthur  Carey,  he  thought  the  initial 
velocity  was  sufficient  to  carry  the  gases  the  full  length 
of  the  chamber,  but  he  had  no  figures  from  the  model 
before  them  to  give  to  demonstrate  that.  He  based  all 
his  theories  and  calculations  on  the  questions  of  tempera- 
ture ;  where  there  was  a  top  inlet  taking  the  gases  all 
along  the  top  of  the  chamber,  there  was  a  very  marked 
decrease  at  the  sides  as  they  come  lower  down.  It 
appeared  from  such  tests  as  though  there  was  a  straight 
current  of  hot  gas  running  from  the  top  of  the  chamber. 
It  appeared  from  the  temperatures  taken  at  the  sides, 
that  the  greater  heat  of  the  sun  at  the  top  and  the  gases 
running  along  the  top,  caused  the  gases  at  the  top  of  the 
chamber  to  expand,  the  atmosphere  became  rarefied,  and  it 
probably  deflected  the  incoming  gas  at  the  top,  naturally 
making  it  work  at  a  shghtly  lower  level,  and  the  hot  gas 
would  be  lower  in  the  hot  weather  than  in  the  cold.  It 
was  quite  simple  to  find  the  points  at  which  the  gas  rose, 
somewhere  about  the  middle  of  the  chamber  ;  the  tempera- 
ture of  the  gases  coming  in  was  known,  and  the  temperature 
of  the  gases  going  out  could  be  found.  The  velocity  of 
the  gases  Sir.  Arthur  Carey  had  given  at  25  to  30  ft.  per 
second  in  an  ordinary  damper  flue  coming  into  the  chamber, 
a  very  high  velocity  (Sir.  Arthur  Carey  here  corrected  the 
velocity  as  stated  by  Sir.  Porter,  dividing  the  25  to  30  ft. 
by  the  square  of  the  opening  into  the  chamber,  and  stating 
that  the  linear  velocity  was  about  7  feet  per  second), 
and  when  they  considered  that  the  surrounding  gases  in 
the  chamber  were  to  a  great  extent  at  rest  or  dragged  at 
by  the  incoming  gases,  that  was  a  very  big  velocity  for 
s  small  stream  of  gases  into  a  big  space.  The  gases  hung 
to  the  sides  of  the  chamber  and  the  current  would  bore 
its  way  thi-ough  a  considerable  distance. 

With  regard  to  steam.  \Miether  it  was  the  higher 
temperature  of  the  steam  that  made  it  rise  he  did  not  know. 
That  was  the  observation  he  had  made,  and  he  had  carried 
out  a  number  of  experiments  at  Tennants'  Works,  mth 
Sir.  Hart.  They  did  the  experiments  in  the  open  air  on 
a  still  day,  and  he  was  surprised  at  the  short  distance  the 
steam   travelled   before   it  turned  upwards;  with   30   lb. 


pressure,  a  half-inch  nozzle,  and  the  valve  a  third  on,  the 
steam  only  went  4  or  5  feet  before  it  turned  upwards, 
and  the  lateral  strength  of  the  steam  was  nothing  like 
what  one  would  suppose  it  to  be.  If  that  was  so  on  a  still 
day,  in  the  open,  it  would  be  more  so  in  the  dense  gases  of 
a  vitriol  chamber.  The  conclusion  was  that  the  half- 
inch  nozzle  was  much  too  coarse.  As  a  rule,  steam  valves 
and  steam  pipes  were  put  on  far  too  large  for  the  work 
they  had  to  do. 

Another  most  instructive  model  was  one  that  he  had 
made  at  Sir.  Carpenter's  suggestion,  admitting  the  gases  at 
both  ends  of  the  chamber,  and  taking  them  out  at 
the  middle.  In  that  model,  the  gases  worked  in  precisely 
the  same  way  as  in  the  one  before  the  meeting,  with  tliis 
difference,  that  the  gases  from  either  inlet  met  in  the 
middle  of  the  chamber  and  returned :  the  fact  that  the  out- 
let was  at  the  side  in  the  centre  of  the  chamber  in  no  way 
affected  the  movement  of  the  gases  in  the  manner  shown. 

If  the  gases  were  admitted  at  the  top  precisely  the  same 
thing  happened  as  in  his  first  model.  'They  came  along  the 
top  and  met  and  formed  dense  banks.  He  believed  that 
Dr.  Hurter  had  stated  that  the  gases  might  be  taken  out 
anywhere  except  near  where  they  came  in.  Sir.  Towers 
had  suggested  that  that  was  just  when  the  gases  should  be 
taken  out,  and  it  was  quite  feasible. 


London  Section. 


Meeting  held  at  Burlington  House  on  Monday,  March  \st, 
1909. 


DK.    J.    LEWKOWITSCH   IN   THE    CHAIR. 


SULPHUR  AS  A  CAUSE  OF  CORROSION  IN  STEEL. 

BY   O.    NEVtLL   HUNTLY. 

A  considerable   amount   of   work  has   been   published 

during   the    last   few   years   dealing    with    the    corrosion 

of  iron  and  steel,  attention  having  been  chiefly  concen- 

i    trated  on  the  effect  of  the  presence  or  absence  of  cajbon 

j    dioxide.     An    investigation    into    the    cause    of    pitting 

in  a  standby  boiler  at  the  generating  station  of  the  London 

Electric    Supply    Corporation    proved    that    the    sulphur 

in  the   metal  is  also  a  factor  that  must  be  taken  into 

account.     In   these   boilers  the   pitting  assumed   serious 

proportions  about  two  years  ago,  and  an  increase  in  the 

proportion   of  alkah,   caustic   soda,   in  the  water  proved 

to  be  useless  in  lessening  the  evil.     On  examining  the 

!    boilers  numerous  bhsters  were  seen,   varying  in   size  up 

I    to  30  mm.   in  diameter,  the  bulk  of  them  being  in  the 

I    neighbourhood    of    the    water    level.       On    pricking    the 

blisters  each  was  found  to  contain  a  liquid  with  a  fine 

black  powder  in  suspension,   and   a  pit   was  forming  in 

I    the  centre  of  each  blister.     As  it  appeared  probable  that 

;    the  examination  of  this  liquid  might  tlirow  some  light  on 

the  corrosion,  a  large  number  of  the  blisters  were  pricked, 

the  fluid  collected,  and  kept  from  contact  with  air.     This 

i    liquid,    which    was   strongly   acid    to   litmus   paper,    was 

'    filtered  in  an  atmosphere  of  carbon  dioxide,  and  proved 

to  consist  of  a  solution  of  ferrous  sulphate  with  a  slight 

,    e.xcess  of  sulphuric  acid,  the  latter  being  either  free  acid 

[    or  possibly  ferric  sulphate.     The   boiler   water  in   which 

I    the   blisters  had   been   submerged   was  shghtly  alkaline, 

containing   0-635  lb.   of  caustic  soda  per    1000    gallons. 

As  the  blister  fluid  available  only  amounted  to  25  grms., 

\    its    complete    analysis    was   not    possible.     It    contained 

2-315  grms.  per  Ut^-e  of  ferrous  sulphate,  and  within  the 

limits  of  experimental  error  practically  all  the  iron  was 

present   as   ferrous   salt.     The   total   sulphate,   expressed 

as  sulphuric   acid,   was   1-92  grms.    per  litre,    the    total 

sulphate   in   the   boiler    water    being    00608    grm.    per 

litre,  the  ratio  of  the  concentrations  in  sulphate  inside 

and  outside  thus  being  31-5  to  I. 

Assuming  that  the  sodium  sulphate  was  of  the  same 
strength  inside  and  outside  the  bhster,  the  excess  of 
sulphuric  acid  would  still  amount  to  0-27  grm.  per  litre. 
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It  is  clear  that  the  snlphur  could  only  ' o.««  .f'°™  *^^ 
steel  Lei    the   oxygen   „e'c-e..ary   for  '»«   oxui.,t.on    fr^m 

nian-nneso     sulphide,     ferrous    sulphide    on!>     "I'lT"""^ 
"hen  .he  ,uunti,y  of  mangane.,e  .s  ^-^^"^1    'J^^^^ 

Will    contain    the    various    """^"'"^■"'^,  °\ ''"^     cxis  ing 

?::r;x  ,rif  ^.u:^rSJ^o'fs:ifr  '.f  n 

errous  su Iph  te  once  formed,  oxidation  to  ferric  sulphate 
'^  :X:  s^atUTiUrha^e'thJ  same  composition 

^rh'-^^;;e^f^e^;^^a-^-^"^ 

^v^n  during   the   washing   and   drying,   it   is   probable 

^  =^"^'^;^:  r^rus^^^/Feif  61-56 

wa te'r    3  40  ,*r  cent.     (The  water  represents  the  amount 
Wt^fter  dr^l^ng  in  a  vacuum  at  the  ordinary  temi>crat„ro 

The''^r;oTti:n''^:f'''~nese  does  not  corresnond 
wiO>  wliTu'  would  IK,  -1-c.ed  if  njanganese  sullWe 
were  tlie  lirst  oxidation  product,  but  the  figures  agree 
•lidv  ell  with  the  hypothesis  of  the  action  of  dilute 
s  il.imrc    acid    or    ferric    sulphate,    the    products    being 

eOoct  of  an  acid  corrosion  gomg  on  ms.de  an  alkaline 

""The  Tr^sence  of  streaks  of  sulphide  in  the  steel  thus 
ciNT-s  Jc^mpHe  chemical  explanation  of  pitting  m  the 
fll^  of  a  sTindbv  boiler,  an.l  may  also  serve  to  explain 
trco  rasion  of  steel  plates  along  definite  lines  m  ex,ver,. 
ments  in  which  the  li<iuid  has  no.  been  kept  agitated, 
it  was  formerly  supposed  that  provided  .he  sulphur 
in  sUjTi  was  con;plete\v  combined  as  manganese  su  phule. 
the  in  urious  efl'ee.s  on  .he  s.r.^ng.h  of  the  steel  were 
minim  scd.  Metallographic  evidence  has  la'^'.v  been 
Accumulating  tending  to  prove  tha.  many  frac.ures  follow 
?he  lines  o?*^,„angant.s..  s'ulphide :  .he  facts  noted  above 
as  to  the  chemical  pro,H.rties  of  manganese  ^>'ll'l>»l'-  f«"n 
^   a.lditional   argument  for  e^ludmg   it   from   steel   as 

'''lt"maT?i!'oi  interest  to  note  that  the  substitution  of 
an  alkahne  arsenito  for  caustic  sck  a  m  hese  boilers 
oomple.elv  s«op,«d  the  trouble,  no  blisters  having  .leve- 
?Z  1  during  .he  last  two  years,  an  effect  possibly  duo 
Ke  oxidation  of  the  arsenito  by  the  dissolved  oxygen. 

Discussion. 

Mr  W  Thomson-  asked  if  the  skin  formed  over  these 
blisters  was  magnetic  oxide  of  iron.  He  thought  it 
possible  .hat  ,x.ro.Kido  might  first  form  and  the  sulphur 
\n  the  iron  nligh.  1k>  converted  into  sulphuric  acid  at 
the  expense-  of  the  existintf  i^roxide  pro<lucing  magnetic 
oxide,  which  was  usually  found  in  boilers  the  sulphuric 
Bcid  combining  to  form  ferrous  sulphate.  leaving  a  skin 
of  the  magnetic  oxide  over  the  Mistered  iwrt. 


Mr.  Gra-NT  Hooper  asked  whether  the  author  mvesti- 
gated  the  composition  of  the  material  actually  forming 
the  skin:  and  to  what  he  attributed  .he  formation 
of  such  a  blister.  It  seemed  to  him  to  suggest  the  pro- 
duction  of  gas  at   that    point.  ..l,„.,l,o 

Mr  \V  r  HANCOCK  understood  theauthortosaythatthe 

addition'  of  alkali  .o  .he  water  did  not  cause  pitting  : 
but  at  some  works  with  which  he  was  connected  a  water 
softening  plant  was  installed  :  the  first  time  the  boiers 
were  examined  a  considerable  amount^  of  pit.ing  »«s 
found  in  places.  This  was  at.nbu.ed  to  .he  wa.cr 
of.ciing  pUn..  and  it  was  found  that  nf.er  .hat  plant 
was  more  systematically  worked,  with  less  excess  of 
alkali,  .he  pitting  practically  disapjK-ared. 

Mr  \V  -McD  Mackey  said  that  tannin  materials  seemed 
to'hnve  a' good  action  in  taking  up  the  oxygen  and  pre- 

"''Mr"^r^.!f 'i^reply.  said  it  was  not^  possible  to 
separate  the  subst.ance  of  the  blister  from  the  susp.-nded 
pr!>cipit.ite  inside:  .he  latter  was  relatively  small  m 
imount  and  probably  had  the  same  composition  as  the 
substance  of  ihe  blister  itself.  Although  every  care  wa.s 
taken  to  keep  the  scale  as  far  as  possible  out  of  contac  t 
with  air  (filtration  in  carbon  dioxide  and  <lry.ng  over 
phosphorus  pentoxide  in  a  mercury  pump  ;:■"■<■»■"'• 
It  was  probable  .hat  a  certain  amount  of  oxidation  took 
place.  Hence  the  original  percentage  of  the  oxide, 
SfcsO.,  might  have  been  higher  than  that  given  m  the 
paper,  with  a  corresponding  reduction  m  the  amount  of 
ferric  oxide. 


CELLULOSE  AS  A  POLYSACCHARIDE:    A  BRIEF 
REVIEW  OF  OUR  PRESENT  KXdWLEDUK. 

BY   J.    F.    BKIGGS. 

One  of  the  first  facts  which  a  student  of  ohemisti-y 
learns  about  cellulose  is  that,  like  starch,  it   belongs  to 
the   group   of    polysaccharides   and    that    >t.s    const luen 
monose  groups  are  composed   mainly  if  not  entirely  of 
dextrose      Tl'is  view  was  founded  on  exiicnments  made 
a,' early   at    1810   by    Braconnot    and   elaborated   subse- 
mientlv    by    various    observers,    chiefiy    Hechsig.      8S3. 
and   Stern.    1S'.)5.     It   has   received   support    hy   a   large 
number  of  attempts  made  on  an  industrial  scale  to  produce 
alcohol  from   cel\ulose  or  from  its  raw   material-wood 
It  likewise  appears  justified  a   pr.or,   from     he   manner 
of  the  formation   of   cellulose  in   the   plant    from   sugar^ 
so  far  as  this  luvs  been  investigated,  and   ur  her  by  analogy 
with  the  most    typical    and    fully    studie.1    of    the    poly- 
saeoharides-starcli.     Thus  the  poly-.lex.rose    nature    of 
Sose   may   be  taken  to   be  self-evi.len.    and   perhaps 
there  has  been  a  .endency  to  accept  i.  too  much  «.  ho  t 
Question.     A    critical    revision    of    .be    literature    o     the 
Subject,    however,    shows    .hat    the    amount    of    n-liah^ 
evidence  is  extremely  scanty,  and  .hat   much  of  i.  is  of 
a  eon.ra<lie.ory  nature.     So  far  as  the  "-J^;,""";  ."^     ''» 
aggregate  are  concerned  the  proi>ertics  of  the  two  sub- 
stances,   starch    an.l    cellulose,    are    very    similar.     Bo  h 
eive  a  scries  of  analogous  esters.   corres,K.nding  to     ho 
presence   of    3    free    liy.lroxyl    groups,    both    possess    the 
Siuhtlv    acid    functions    towards    alkaline    bases    charac- 
Sc  of  all  the  saccharides,  an.l   both  are  suscc,,  iblo 
tea  degra.lation  of  the  aggrega.e  under  the    >>•'"<>" 
action  of  acids.      But  when  the  manner  of  the  hydrolyt.o 
degradation  is  studied  we  are  struck  by  profoun.l  difference^. 
S  can  only  be  accounted  for  by  .blTcreu,  cs  ii,     he 
mode  of   as.socia.ion   of   the  C,  groups   constituting     he 
S^egate-s.     A  vast   amount   of  work  has   been  <levot« 
tothf  dissection  of  the  starch  complex,  with  the  result 
that    the   constitution    of    this   substance   as   a   complete 
™*v-dextrose     has     been     establishcl     beyond     dispute 
Sn,e  enzyme  diastase  has  been  one  of  the  most  important 
instruments  in  this  dis.section.  but  unfortunately  cellulose 
C  resisted    the   hvdrolytic    in.luence   "'    ""V, ''"'•y™" 
hUherto  brought  to  bear  on  it.     We  arc  obl,gc.l  therefore 
to  fall  back  on   the  more  drastic   action  o     I'.vdrolys.ng 
acids     complicated    as   this   is    by    collateral    phenomena 
of  esterifica.ion.  in.emal  structural  transi^sitions,  reverse 
condensation,  humification,  etc. 
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The  first  point  we  note  then  is  that  whereas  starch  is 
converted  readily  and  almost  completely  into  dextrose 
by  digestion  for  3 — 4  hours  at  100'  C.  with  2  per  cent, 
sulphm-ic  acid,  celhUose  under  the  same  conditions  is 
structurally  disintegrated,  it  is  true,  but  yields  only 
traces  of  soluble  sugars.  The  ease  with  which  hydro- 
cellulose  is  produced  and  the  great  resistance  of  the 
product  to  further  hydrolysis,  suggests  the  hypothesis 
that  the  cellulose  aggregate  contains  at  least  two  hydro- 
cellulose  comjilexes  united  together  by  an  ordinary 
anhydride  linkage  of  the  starch  type,  but  that  the  con- 
densed linkages  of  liydrocellulose  itself  are  of  a  totally 
different  order.  By  digestion  with  dilute  acids  at  very- 
high  temperatures  larger  but  variable  amoimts  of  sugars 
are  produced,  but  it  is  extremely  doubtful  whether  the 
saccharification  of  cellulose  has  ever  been  carried  as  far 
as  50  per  cent. 

The  most  complete  study  of  the  direct  saccharification 
of  cellulose  is  contained  in  a  series  of  papers  by  Simonsen 
(Zeits.  angew.  Chem.,  1898.  195,  219,  962,  1007).  He 
worked  only  on  wood  celhdose  with  the  industrial  objective 
of  the  manufacture  of  alcohol.  He  found  the  most  favour- 
able conditions  for  the  saccharification  of  40  grms.  of  cellu- 
lose to  be  a  digestion  for  2  ho\irs  at  0 — 8  atmospheres  with 
1080  c.c.  of  0-5  per  cent,  sulphuric  acid  ;  longer  digestion 
caused  a  serious  destruction  of  sugar.  From  the  best 
of  his  experiments  (an  exceptional  case)  he  claims  to  have 
obtained  45  per  cent,  of  sugar  and  44  per  cent,  of  residue. 
On  treating  the  residue  again  in  the  same  way  it  yieldeil 
27  per  cent,  of  sugar,  but  he  does  not  appear  to  have 
followed  up  the  series  by  a  third  treatment.  Simonsen's 
results,  which  are  admitted  to  be  the  most  reliable,  have 
recently  been  criticised  by  Korner  (Zeits.  angew.  Chem., 
1908,  2353),  who  repeated  some  of  his  experiments, 
Korner  points  out  that  Simonsen's  yields  of  sugar  were 
determined  only  by  the  cupric  reducing  power  of  the 
extracts  and  that  this  is  not  always  a  legitimate  measure. 
Simonsen's  extracts  were  not  completely  fermentable, 
and  it  is  doubtful  whether  the  whole  of  the  cupric  reducing 
power  could  be  credited  as  sugar,  certainly  not  as  dextrose. 
Korner,  working  on  Simonsen's  lines,  obtained  a  yield 
of  12-8  per  cent,  of  alcohol  from  wood  cellulose,  coirc- 
sponding  to,  say,  26  per  cent,  of  de.xtrose.  From  "  hydro- 
cellulose  "  he  obtained  18  per  cent,  of  alcohol,  but  he  does 
not  indicate  whether  the  hydrocellulose  was  prepared 
from  wood  or  cotton  cellulose.  Both  Simonsen  and 
Korner  limited  their  investigations  by  strictly  utilitarian 
industrial  conditions  and  their  work  consei[uently  lacks 
the  scientitic  value  of  a  contribution  to  the  theory  of  the 
constitution  of  the  cellulose  aggi-egate.  Nevertheless. 
Korner  concludes  with  the  folloiving  remark  : — "  The 
yield  of  alcohol  theoretically  possible  from  100  gi'ms.  of 
dry  cellulose  is  56-9  grras.,  but  even  in  the  most  favourable 
cases,  not  more  than  25  per  cent,  of  the  theoretical 
quantity  was  obtained  by  the  simple  hydrolysis  of  the 
cellulose.  It  is  therefore  conceivable  that  of  the  whole 
cellulose  complex.  (('jHjjOsJz,  only  a  portion  is  capable 
of  hydrolysis  and  conversion  into  fermentable  sugar." 

Komer's  work,  however,  hardly  warrants  such  a  con- 
clusion, since  being  limited  to  industrial  conditions,  he 
made  no  study  of  the  susceptibility  of  the  residues  from 
the  first  digestion  to  further  hydrolysis  with  fresh  acid. 

Whilst  the  credit  and  debit  account  as  between  cellulose 
and  dextrose  by  direct  hydrolysis  is  tuisatisfactorv,  tlic 
residts  shown  for  the  hydrolysis  of  cellulose  indirectly 
by  way  of  its  esters  are  no  more  complete. 

Braconnot  and  his  successors  proceeded  by  employing 
sulphuric  acid  of  such  a  strength  that  its  first  action  in 
the  cold  is  one  of  solution  and  esterification  (see  Stern. 
Chem.  Soc.  Trans.,  1895,  74).  In  this  way  the  acid  sulphuric 
esters  of  a  series  of  dextrin-like  bodies  are  obtained  which 
on  long  boiling  in  presence  of  dilute  sidphuric  acid  are 
gradually  hydrolysed  into  dextrose.  Stern  has  carefully 
fractionated  these  sulphuric  esters,  determining  the 
cupric  reducing  power  and  the  specific  rotatory  power 
for  each  fraction,  and  the  series  has  a  general  aspect 
very  analogous  to  that  of  a  maltodextrin  series  of  starch 
products.  The  gradual  production  of  sugar  on  continued 
hydrolysis  is  accompanied  by  the  splitting  off  of  sidphuric 
acid  from  the  ester.  Neither  Stern  nor  previous  workers 
appear  to  have  actually  obtained  any  but  quite  insigwiticant 


quantities  of  dextrose  (say,  5  per  cent.).  Stern's  "  cellulose 
sulphuric  acids  "  are  non-reducing  bodies,  but  his  hydro- 
lytic  series  are  made  up  of  potential  dextrose  groups. 
It  is  however  to  be  carefully  noted  that  the  jields  of 
soluble  barium  cellulose  sulphates  from  which  all  Stem's 
deductions  were  made  never  accounted  for  more  than 
48  per  cent,  of  the  original  cotton  cellulose  taken.  Other 
chemists  have  examined  other  celluloses  than  cotton  on 
similar  lines  ;  thus  Lindsay  and  ToUens  isolated  3-5  per 
cent,  of  crystalline  dextrose  from  wood  cellulose  by  this 
method.  Ernest  (this  J.,  1906,  388)  obtained  about 
4  per  cent,  of  a  dextrose  syrup  from  ramie  cellulose  in 
the  same  way. 

A  third  line  of  attack  was  initiated  in  1901  by  Skraiip 
(Monatsh.,  22,  1011).  This  chemist  also  dissected  the 
cellulose  by  way  of  its  esters,  and  by  the  action  of  acetyl 
chloride  he  obtained  about  26  per  cent,  of  the  chlor-acetate 
of  a  biose  sugar  corres])onding,  say,  to  about  15  per  cent, 
of  the  sugar  itself.  This  sugar,  cellobiose,  is  hydrolysed 
by  boiling  dilute  sulphuric  acid  to  dextrose. 

So  far  as  I  can  make  out.  observations  of  the  above 
order  constitute  the  chief  evidence  on  which  the  poly- 
dextrose  character  of  cellulose  has  been  based,  and  the 
obvious  criticism  of  this  evidence  is  that  at  the  best  not 
more  than  one-half  of  the  cellulose  has  been  accounted  for. 

Hence  there  is  a  wide  field  of  systematic  research  open 
for  the  complete  determination  of  the  position  of  cellulose 
in  the  group  of  polysaccharides.  The  number  of  possible 
methods  of  hydrolysis  is  by  no  means  exhausted,  and 
conditions  must  be  found  whereby  the  tendency  to  reverse 
reactions  is  restricted.  In  the  case  of  the  dissolved 
sulphuric  acid  esters  of  cellulose  this  restriction  might 
be  effected  by  carrying  out  the  subsequent  hydrolysis 
over  long  periods  at  the  ordinary  temperature  instead  of 
by  boiling.  In  addition  to  sulphuric  acid  there  is  another 
acid,  viz,,  syrupy  phosphoric  acid,  which  dissolves  celhilose, 
so  far  as  we  know  mthout  esterification.  the  hydrolytio 
action  of  which  has  not  been  studied.  It  is  interesting 
to  note  in  this  connection  that  whereas  syrujiy  ortho- 
phosphoric  acid  dissolves  cellulose  completely,  the  glacial 
meta  acid  is  entirely  without  action  at  the  ordinary 
temperature.*  Researches  on  the  direct  hydrolysis  of 
cellulose  by  dilute  acids  should  be  carried  out  by  repeated 
treatments  for  short  periods  in  the  autoclave,  with  frequent 
removal  of  the  hydrolysed  products  from  the  sphere  of 
action  and  full  investigation  of  the  resistant  residues 
until  the  whole  of  the  original  cellulose  has  been  con- 
verted. Skrau])'s  line  of  research  on  the  hydrolysis  of 
the  acetic  esters  of  cellulose  is  capable  of  considerable 
development  and  extension  since  he  has  adopted  the 
principle  of  cold  hydrolysis  extended  over  long  periods 
of  time.  In  all  cases  the  possible  lability  of  the  con- 
stituent units  of  the  aggregate  must  be  taken  into  account 
and  the  infiuence  of  preliminary  or  simultaneous  treat- 
ments likely  to  cause  intramolecidar  transpositions  should 
be  studied. 

When  a  method  of  total  hydrolysis  has  been  worked 
out  in  the  case  of  the  normal  cotton  cellulose,  it  should 
be  extended  to  ascertain  the  possible  changes  of  internal 
structure  brought  about  by  such  treatments  as  mer- 
cerisation,  oxidation,  etc.  Next  it  would  have  to  be 
applied  to  the  less  homogeneous  industrial  forms  of 
cellulose  obtained  from  wood  or  grasses.  It  is  knomi  that 
these  cellulo.ses  contain,  either  constitutionally  or  in  the 
form  of  residual  irajiurities  from  tissues  other  than  the 
fibre  walls,  polysaccharides  which  yield  monoses  other 
than  dextrose,  e.;/.,  pentosans  and  mannosans.  These 
celluloses  would  have  to  be  examined  before  and  after 
fractionation  by  specific  treatments,  e.g..  extraction 
with  concentrated  solutions  of  alkali  hydroxides.  Finally, 
the  questions  which  remain  to  be  answered  are  :  Is  cellulose 
a  true  and  complete  polysaccharide  like  starch  ?  (.'an 
100  parts  of  cellulo.se  be  accounted  tor  in  terms  of  1 10  parts 
of  dextrose  ?  If  not,  what  is  the  nature  of  the  residue  ? 
Lastly,  is  the  pure  fibrous  cellulose  of  wood  constitutionally 
identical  with  the  normal  type  of  cellulose  as  we  know 
it  in  the  cotton  fibre  ? 


•  In  a  recent  paper  bv  Hougoumencq  and  Morel  (J.  Pharm. 
Chim..  190S,  28.  4S6)  tlic  merits  of  hydrnfliMrio  acid  for  otlecting 
complete  hydrolysis  of  proteins,  without  sceiMidary  reactions,  are 
discussed ;  this  acid  might  also  be  tried  on  celhilose. 
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New  York  Section. 

Meeting  held  at  the  ChcmmLi'  Club  c  n  Friday,  Jan  uary  22nd, 
1909. 


MB.   mTTwn.TAV   TOCH   IN   TEE   CBAIB. 


PRESENTATION    OF   THE    PERKIN    IIEDAL. 

The  Chaibmak  referred  to  the  absence  through  ilh)ess 
io  his  family  of  Dr.  Bohr,  tho  rccipieut  of  the  Perkin 
Medal.  After  some  remarks  on  the  origin  of  tho  medal 
and  tho  useful  work  of  Dr.  Behr, 

Professor  C.  F.  Chandkr  (Past- President),  in  present- 
ing the  medal  to  Dr.  Nicliols,  on  helialf  of  Dr.  Bclir,  said  : — 
"  It  is  with  deep  regret  tliat  we  are  unable  to  have  tho 
pleasure  this  ovoning  (»f  the  presence  of  Dr.  .Aruo  Behr,  tho 
distinguished  chemist  who  has  been  selected  by  tho 
ropnsentativcs  of  our  different  chemical  societies  as  most 
worthy  of  tho  honour  of  receiving  tho  third  issue  of  the 
Perkin  modal.  This  honour  could  not  have  fallen 
upon  a  more  worthy  representative  of  successful  effort  in 
the  apphcation  of  chemical  science  to  the  industrial  arts. 
Dr.  Bohr  came  to  this  country  in  1878,  on  the  invitation 
of  Mr.  Matthiessen,  of  the  firm  of  Matthiessen  and  Wieiliors, 
and  was  engaged  in  chemical  work  in  their  sugar  relinery 
in  Jersey  City.  His  first  work,  however,  was  largely  of  an 
expeiimental  nature.  Great  interest  was  then  shown  in 
tho  manufacture  of  glucose  directly  from  com,  a  number 
of  patents,  having  relation  to  such  processes,  being  pub- 
lished at  that  time.  Tho  object  was  to  cheajwn  and 
simjilify  the  process  by  working  on  tho  whole  com,  instead 
of  first  separating  the  starch.  This  would,  of  course, 
have  decreased  the  cost  of  manufacture  and  would  have 
increased  tho  jield  considerably.  Mr.  H.  C.  Humphrey 
originated  the  idea,  and  it  was  decided  to  carry  out  an 
ex)>eriment  on  a  manufacturing  scale.  An  old  sugar 
relinery  in  New  York  was  rented  for  that  pur])ose.  While 
watching  this  work,  it  occurred  to  Dr.  Behr  that  a  great 
deal  of  fat  might  be  found  concentrated  in  the  residue. 
Actual  testa  confirmed  this  observation  and  led  to  the 
application  for  a  patent,  which  was  issued  to  Mes.srs. 
Humphrey  and  Behr,  under  date  of  September  30th,  1879 
(U.S.  Pat.  220.11ti),  the  title  being:  "A  Process  for 
extracting  oil  from  the  residuum  in  the  manufactiu-e  of 
glucose."  However,  the  process  was  never  carried  out, 
because  it  was  found  impracticable  to  convert  tho  corn 
direct   into  glucose. 

In  1880  Mr.  E.  A.  Matthiessen,  wliile  travelling  in 
Europe,  saw  a  new  process  of  making  starch  from  corn 
in  0|)cration  at  t'ervigiiano,  near  Trieste.  The  inventor 
was  Professor  Chiozza.  Com  was  stooped  for  one  or  two 
weeks  in  cold  dilute  sulphurous  acid,  cracked  between 
rollers,  and  tho  magma  brushed  in  revolving  metallic 
sieves  with  tho  addition  of  water  tmtil  the  starch  was  all 
removed  from  the  hulls,  only  hulls  and  germs  remaining 
upon  the  sieve.  These  were  dried  and  separated  in  a 
fanning  mill.  Tlie  starch  was  deposited  on  tables  and 
se|>aratcd  from  the  gluten  without  the  use  of  alkali. 
The  process  contained  features  far  in  advance  of  that 
practised  in  tho  I'nitotl  States,  which  induced  Mr.  Mat- 
thiessen to  acquire  the  .American  patent.  But  it  soon 
became  evident  that  this  process,  which  was  carried  out 
at  C'ervignano  in  a  factory,  the  output  of  which  did  not  i 
exceed  200  bushels  of  com,  could  not  be  applied  in  an  i 
American  factory  built  for  a  daily  capacity  of  10.000 
bushels,  for  this  was  the  size  of  the  factory  agreed  upon 
for  tho  manufacture  of  glucose  and  grape  sugar.  There-  j 
fore,  it  became  the  task  of  Dr.  Bohr  to  nKxlify  and  adapt 
the  process  to  the  conditions  im|>osed  by  a  large  produc- 
tion. Dr.  Behr  tried  to  replace  the  action  of  Chiozza's 
brushes  by  beating  the  crushed  com  with  knives  revolring 
at  a  high  speed  and  set  in  a  trough  on  a  horizontal  shaft. 
Ho  did  not  fully  succeed  in  his  main  object  of  loosoning'all 
of  the  starch,  but  after  diluting  the  magma  with  water,  he 
made  the  far-reaching  discovcrj-  that  by  gently  stirring, 
a  layer  of  germs  was  formed,  which  floated  on  the  surface 
of  the  liquid.  This  observation  led  to  tho  introduction  of 
one  of  the  most  important  operations  in  a  gluco.so  and 
starch  factory — the  separation  of  the  oil-bearing  germ 


and  fomiahes  a  striking  example  of  the  applicability  of 
laboratory  experiments  to  large  industrial  processes.  Dr. 
Behr  seoured  a  patent  covering  the  process  of  separating 
the  germs  from  the  rest  of  the  com,  which  was  obtained  on 
September  30th,  ISSl  (U.S.  Pats.  247,152  and  247,153). 
To  test  the  process  commercially  an  exiierimental  factory 
was  erected  at  the  sugar  refinery  in  Jersey  City,  and  there 
several  important  dutails  were  worked  out.  One  of  the 
problems  was  the  disposal  of  tho  gluton.  This  task  was 
solved  by  converting  it  into  a  dry  fodder,  which,  ever 
since  its  introduction,  has  occupied  the  foremost  position 
among  tho  concentrate<l  animal  feeding  stuffs. 

At  this  time  crystallised,  anhydrous  grape  sugar  was 
being    obtained    by    a    patented    process,    originated    by 
Professor  Soxhlet.   It  was  obtained  by  crystallisation  from 
a  methyl-alcohol  solution  and  was  a  very  beautiful  pro- 
duct.    Dr.  Bohr  had  been  experimenting  at  that  time  with 
a  view  of  obtaining  such  crystalhsed  dextrose,  but  all  his 
efforts  were  futile  until  he  resorted  to  inducing  crystal- 
lisation in  the  mother  liquor  by  introducing  crystals  of 
anhydrous     dextrose.     He     eventually     worked     out     a 
method  of  crystallisation,  by  which  the  crystal  was  formed 
in  such  a  way  that  the  remaining  mother  liquor  coiUd 
readily  be  draine<l  off.     The  sugar  thus  produced  takes 
first  rank  amotig  all  the  corn  ])roducts,  and  tho  process  is 
remarkable  in  that  it  enables  the  manufacturer  to  turn  out 
commercially,   in   large   quantities,   a   dextrose   which   is 
practically   chemically   pure.     This   important   discovery 
of  Dr.  Bchr's — the  method  for  refining  grape  sugar  without 
the  use  of  alcohol — is  secured  by  U.S.  Patents  250,333  and 
250,334,  of  December  6th.  1881  ;    256.ti22  and  250,1323,  of 
April  18th,  1882,  and  259,794,  of  June  20th.  1882.   A  paper 
on  the  subject  was  pubished  in  the  "  Berichte  der  ilcuts- 
chen  chemischen  Gesellschaft  "  in  1882,  as  well  as  in  the 
"  Journal  of  the  American  Chemical  Society  "  during  tho 
same   year.     In   the   meantime,   a   Company   had    been 
formed  and  the  erection  of  a  factory  in  Chicago  had  been 
started  for  the  exploitation  of  the  Chiozza- Behr  process  ; 
the  original  intention  was  to  manufacture  glucose  and  the 
ordinary  kinds  of  grape  sugar,  but  the  new  crystalli.sed, 
anhydrous  grape  sugar  appeared  so  attractive  that  the 
factory  was  arranged  for  the  solo   manufacture  of   this 
product.     This  enterprise,  however,  proved  unprofitable, 
as  there  was  no  market  for  such  large  quantities  of  the 
new   sugar,     .\fter    running    from    November,    1882,    to 
February,  1883.  never  with  more  than  one-seventh  of  its 
capacity,  and  more  or  less  in  an  experimental  way,  the 
factory  was  closcil  in  the  spring  of  1883,  and    Dr.   Behr 
thereupon  returned  to  Jersey  City  and  resumed  his  duties 
with  the  Matthiessen  and  Wiechers  Sugar  Refining  Co. 

The  (Chicago  factory,  however,  during  the  short  time 
of  its  running,  had  demonstrated  the  practicabihty  of  the 
new  processes,  and  the  directors  decided  to  operate  it 
again,  after  providing  a  new  installation  for  the  manu- 
facture of  glucose,  in  addition  to  that  of  ordinary  prajK- 
sugar  and  the  anhydrous  sugar.  It  was  started  in 
August,  1883,  Dr.  Bi'hr  being  in  charge  as  superintendent. 
At  first  only  anhydrous  sugar  and  its  by-products  (tho 
latter  also  inventions  of  Dr.  Behr)  were  manufactured  ; 
the  former  found  a  market  with  tho  wine-makers  and  the 
latter  with  the  brewers.  In  January,  1884,  tho  additional 
equipment  for  the  manufacture  of  glucose  was  completed, 
and  then  came  a  strenuous  time  of  work  and  competition 
with  existing  glucose  factories,  during  which  only  tho 
large  profit  made  on  the  anhydrous  sugar  saved  the 
Company  from  insolvency,  as  the  manufacture  of  glucose 
and  ordinary  grape  sugar  had  not  as  yet  been  worked 
out  to  such  a  decree  as  to  make  it  remunerative.  Dr. 
Behr  gradually  increased  the  grind  from  '29CK)  bushels 
per  day  in  ISS5  to  10,000  bushels  in  1890.  lYom  the  st.irt 
the  aim  was  to  produce  as  many  specialities  as  possible. 
With  that  end  in  view.  Dr.  Bohr  introduced  the  manu- 
facture of  mill  starch,  dextrin,  British  gum,  caramel, 
so-called  high  converted  sugar,  climax  sugar,  and  other 
products,  which,  although  started  in  a  small  way,  were  in 
most  cases  brought  up  to  a  considerable  output.  There 
was,  of  course,  keen  competition  in  starch,  dextrin,  and 
British  gum,  but  Dr.  Behr  succeeded  in  working  out  new 
and  cheaper  methods  of  manufacture,  which  enabletl  him 
to  keep  ahead  of  competition.  During  this  time  he  also 
worked  out  a  valuable  method  for  manufacturing  coo- 
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fectioners'  glucose,  which  is  protected  by  U.S.  Pat.  406,599, 
July  9,  1889. 

In  1889  it  was  at  last  decided  to  commence  the  manu- 
facture of  corn  oil,  and  the  Behr  method  of  .separating  the 
germs  was  thus  put  into  actual  ojieration.  The  produc- 
tion of  com  oil  has  since  then  assumed  large  proportions, 
and  the  oil  itself  is  to-day  the  highest  priced  product 
obtained  from  com.  The  output  of  oil  in  the  glucose  and 
starch  factories  in  this  country  approaches  almost  200, 0001b. 
per  day.  In  March,  1890,  an  explosion  took  place, 
which  destroyed  the  starch  and  dextrin  plants  of  the 
Chicago  factory.  The  explosion  was  caused  by  the  ignition 
of  powdered  starch  in  the  dextrin  department.  Dr.  Behr 
responded  to  a  call  for  assistance,  aj}d  while  attempting  to 
put  out  the  fire,  the  explosion  occurred  and  he  was  severely 
injured.  Upon  his  recovery,  a  year  later,  he  retired  from 
the  active  management  of  the  works  and  devoted  himself 
exclusively  to  scientific  research. 

In  1893  Dr.  Behr  secured  U.S.  Pat.  491,234,  for  the 
recovery  of  the  ingredients  extracted  from  the  corn  during 
the  steeping  process.  Thus,  another  valuable  by-product 
was  obtained,  the  monetary  returns  from  which  exceeded 
all  expectations. 

During  the  years  following  Dr.  Behr  worked  out  two 
interesting  products,  one  a  vulcanised  corn  oil,  which, 
although  not  one  of  the  large  articles  of  manufacture,  has 
nevertheless  found  consideraljle  favour  with  the  trade, 
and  is  manufactured  quite  extensively.  The  other 
product  was  a  so-called  "  thin  boiling  .starch,"  which  is 
used  especially  by  the  confectioners  in  high-grade  work. 
Besides  these,  there  are  various  inventions  and  improve- 
ments discovered  and  worked  out  by  Dr.  Behr,  which  are 
not  protected  by  United  States  patents. 

Aiter  first  developing  the  manufacture  of  the  bulk 
products — glucose,  grape  sugar,  and  mill  starch — Dr. 
Behr  made  their  manufacture  lucrative  by  his  remarkable 
exploitation  of  the  by-products.  To  him,  more  than  any- 
one, the  American  industry  of  corn  products  owes  an 
everlasting  debt  of  gratitude. 

It  is  a  great  satisfaction  to  all  those  who  took  part 
in  founding  the  Perkin  Medal  that  we  are  able  to  find  as 
recipients  of  this  medal  such  worthy  followers  and  disciples 

I        of  Dr.  Perkin  as  Mr.  Herreshoff  and  Dr.  Arno  Behr. 

'  I  take  pleasure  in  placing  in  your  hands.  Dr.  Nichols, 

as  representing  Dr.  Behr,  this  beautiful  Perkin  Medal  as  a 
token  of  the  appreciation  in  which  he  is  held  by  the 
chemists  of  the  United  States. 

i  Dr.  Nichols  (Past-President)  said  :  Since  the  foundation 

of  the  Perkin  Medal  it  has  been  my  fortune  to  assume 
various  attitudes  in  relation  to  it.  I  had  the  honour  of 
presenting  the  first  Perkin  Medal  to  Sir  William  himself 
on  the  memorable  occasion  of  his  visit  to  the  United  States 
in  1906.  The  following  year  it  was  my  privilege  to 
participate  in  the  presentation  of  the  medal  to  my  old 
friend  and  associate,  Mr.  J.  B.  F.  Herreshoff. 

Li  Dr.  Behr's  behalf  I  accept  the  medal  for  him,  with  a 
full  realisation  of  the  great  honour  which  has  been  con- 
ferred, and  with  the  hope  that  the  encouragement  which 
others  will  get  in  the  future  will  be  heightened  by  the 
knowledge  that  if  what  they  are  doing  at  the  present  time 
does  not  meet  with  immediate  recognition,  they  can 
depend  upon  the  chemical  fraternity  to  see  that  in  the 
case  of  really  good  work,  time  will  be  a  benefit  to  them 
rather  than  a  detriment.  The  fact  that  Dr.  Behr  has  been 
away  from  us  so  long  and  at  such  a  great  distance,  and  yot 
has  seen  his  work  of  years  ago  recognised,  speaks  volumes 
for  the  character  of  the  profession  which  has  to  pass  from 
j  year  to  year  on  the  names  presented  for  the  Perkin  Medal 
I  In  his  name  I  thank  you  most  hearti  ly  for  the  honour. 


THE  AMERICAN  INDUSTRY  OF  CORN  PRODUCTS. 

BY   T.    B.    WAGNER. 

The  award  of  the  Perkin  Medal  is  an  occasion  of  great 
moment  to  every  chemist.  This  year  the  honour  has  fallen 
upon  my  friend.  Dr.  Amo  Behr,  whose  life-work  is  identified 
■srith  the  development  of  the  industry  of  corn  jiroducts. 
It  seems  fitting,  therefore,  that  on  this  occasion  some 
account    should    be    given    of    this   great    and    typically 


American  industry.  This  task  has  been  allotted  to  me, 
and  I  look  upon  it  not  only  with  keen  pleasure,  but  as  a 
great  privilege. 

Although  com  is  the  principal  cereal  raised  in  the  United 
States — "  Com  is  King  " — comparatively  little  is  known 
about  its  use  in  industry,  to  say  nothing  of  its  sowing 
and  growing,  harvesting  and  shipping,  among  people  who 
live  removed  from  the  great  com  belt  of  our  Central  and 
Western  States. 

Indian  com,  or  maize,  is  imdoubtedly  native  to  America, 
although  for  a  long  time  it  was  claimed  to  be  of  Asiatic 
origin.  But  as  this  com  was  not  known  in  the  old  world 
until  after  it  was  found  in  the  new,  there  can  be  hardly 
any  doubt  as  to  its  original  habitat. 

At  the  time  of  the  discovery  of  the  new  continent, 
Indian  com  was  one  of  the  staples  of  agriculture  from  the 
La  Plata  Valley  northward  to  the  United  States.  It  has 
names  in  all  the  languages.  The  natives  planted  it  around 
their  temporary  dwellings  where  they  did  not  form  a  fixed 
population.  Indian  com  was  found  as  a  common  food 
when  Europeans  first  landed  in  New  York.  Extensive 
fields  of  this  grain  were  cultivated  and  the  grain  preserved 
for  food.  H'hen,  in  1535,  Cartier  visited  Hochelaga,  now 
Montreal,  that  town  was  situated  in  the  midst  of  extensive 
cornfields.  In  1620  the  Pilgrims  found  extensive  plantings 
near  Plymouth,  Massachusetts ;  and  Columbus  found 
it  on  the  West  India  Islands  about  the  end  of  the  fifteenth 
century.  The  burial  mounds  of  the  natives  of  North 
America,  who  preceded  those  of  our  day,  the  tombs  of 
the  Incas,  the  catacombs  of  Peni,  contain  ears  or  grains 
of  com,  just  as  the  monuments  of  ancient  Egypt  contain 
grains  of  barley  and  wheat  and  millet  seed.  In  Mexico, 
a  goddess,  who  bore  a  name  derived  from  that  maize, 
answered  to  the  Ceres  of  the  Greeks. 

The  Smithsonian  Institute  at  Washington  has  an  ear 
of  com  found  deposited  in  an  earthem  vessel  1 1  feet  under 
ground  in  a  grave  with  a  mummy  in  Peru. 

Whether  the  true  origin  of  Indian  com  will  ever  be 
ascertained  is  doubtful,  but  so  much  is  certain,  that  the 
white  settlers  of  America  early  learned  from  the  native 
Indians  the  use  of  com  as  an  article  of  food.  Several 
Indian  names  for  certain  preparations,  such  as  samp, 
hominy,  succotash,  have  passed  into  the  language  of  the 
American  people. 

Indian  com  belongs  to  the  graminese  or  grass  family. 
Botanically,  it  is  known  as  "  Zea  Mays,"  and  is  separated 
into  six  general  groups,  representing  different  species. 
These  groups  are  as  follows  : — 

1.  Zea  UinicaUt,  the  pod  corns. 

2.  ,,  evtTta,  the  pop  corns. 

3.  ,,  indurata,  tlie  flint  corns. 

4.  ,,  indentatuj  the  dent  corns. 

5.  „  amylaeea,  the  soft  corns. 

6.  ,,  saccharata,  the  sweet  corns. 

The  division,  which  is  of  supreme  importance  com- 
mercially, is  that  of  the  dent  com,  Zea  indentata. 

Com  is  the  most  valuable  crop  grown  on  American  soil. 
In  quantity  and  value  it  is  greater  than  all  the  other  cereal 
crops ;  in  fact,  it  is  this  year  nearly  as  large  as  the  great 
crops  of  cotton,  hay,  and  wheat  combined,  thus  bearing 
out  the  prophecy  of  our  illustrious  statesman,  James  G. 
Blaine  :  "  Com  will  yet  be  the  spinal  coluum  of  the  nation's 
agriculture." 

In  1838  the  com  raised  in  this  country  amounted  to 
377,531,875  bushels,  whereas  in  1908— seventy  years  later 
— the  crop  had  increased  to  2,643,000,000,  or  seven  times 
that  of  1838.  The  great  importance  of  the  crop  may  be 
better  realised  when  it  is  stated  that  a  fluctuation  of  a 
single  cent  in  the  bushel  price  of  com  means  a  fluctuation 
in  money  value  to  the  farmer  of  26  million  dollars.  The 
value  of  this  vear's  crop  almost  surpasses  belief.  It  is 
.31,615.000,000".  This  wealth,  that  is  grown  out  of  the 
soil  in  four  months  of  rain  and  sunshine  and  some  drought 
too,  is  enough  to  cancel  the  interest-bearing  debt  of  the 
United  States,  and  to  pay  for  the  Panama  Canal  and  50 
battleships. 

At  the  Paris  Exposition,  the  United  States  exhibited 
108  separate  and  distinct  ciunmerciai  products  made  from 
com.  It  enters  into  the  manufacture  and  composition  of 
liroducts  in  as  wide  a  range  as  from  ruhlicr-shoes  to  our 
daily    bread ;     from   chewing   gum   to   dynamite ;     from 
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bon-bons  to  battleships.  In  this  day  of  <'.on>?'^rcua 
economy  no  particle  of  the  corn  plant  is  i>crmitted  to  go 
Toln,{>^ :  the  gmin.  the  .obs.  the  husks  and  the  stallU 
all  are  utilise.l.  !<even  .states  of  the  I  nion-llinois, 
Iowa.  K«nsa.s  Xehniska.  .Missouri.  Ii..liai.a.  and  Oh.o_ 
compris*-  the  territory  familiarly  known  as  the  Com 
Belt  •■  UUnois  leads  all  the  other  States  in  the  yield  per 
acre."  a»  well  us  the  amount  of  acreage  and  VroJ"^/'""' 
the  latter  amounting:  approximately  to  one-tifth  of  the 
entire  crop  of  the  Inited  States.  . 

trt  the  total  crop,  however,  .mly  about  10  per  cent.  « 
consumcil  hv  the  industries  and  employ.d  in  the  export 
trade  Of  tliis.  the  industry  with  which  I  am  coiinet-ted 
consumes  appn.xinmtely  one-tifth  or  .VI  ml  lum  l.ushels 
«.r  year.  «hen-as  two-tifths  an-  n-.ii.irt-d  by  the  ^■"■'^"<.*- 
lion"  and  millinj:  industries,  and  an  equal  amount  hnds  its 
wav  into  tht'expoit  trade  of  this  country. 

the  com  plant  is  verv  pliable  in  the  hands  of  skilful 
bn-edcrs.  Cvril  (;.  Hoi'.kins  has  succeeded.  ;l";«."t?h  t^n 
K.-ner»tions  of  bn-edin^  at  the  University  of  Illinois,  m 
ikereasm^.  the  aven.p-  protein  from  10i>2  per  e''»'-  ^ 
14--Y.  wr  cent.,  and.  on  the  other  hand,  m  d.-.ivasing  it 
to  S-04  iK-r  cent.  :  in  the  sj.me  way.  the  average-  ix-rt-eiituge 
of  oil  has  l»H-n  inin-ased  from  4-7U  jx-r  cent,  to  ri.  \>eT 
cent.,  and  iliniinished  to  2-iir.  l>or  cent. 

First  the  farmer  carefullv  se-lects  the  seed  com  most 
Htiitabi;  for  his  particular  conditions  and  "■'l'""''"^"**; 
In  the  month  of  April  the  ground  is  ploughed  and  then 
harrowed  and  n-.harrowe<l  until  the  .soil  is  thoroughly 
pulveristHl.  The  proi^-r  time  for  the  planting  of  com  is 
Irom  the  1st  to  the  10th  of  May.  but  it  can  be  planted  to 
BoiKl  advantage  anv  time  during  the  month  of  M".v.  and 
even  later  if  the  sca^n  is  fa-ounible.  The  old-time  method 
of  planting  bv  hand  has  been  dise-anlcd  m  favour  of 
automatic  planting  machinery.  The  prime  object  sought 
bv  the  use  of  the  com  planter  is  to  get  com  planted  m  the 
lii-ld  in  hills  and  a  uniform  numlier  of  kernels  in  each  hill. 
It  takes  about  ten  days  for  the  plant  to  show  it.self  above 
ground,  at  which  time  the  -  cultivating  '  is  immediately 
begun.  The  obje<-ts  of  cultivation  are.  lirst.  to  destroy 
wt-eds-  si-cond.  conserve  soil  moisture,  and,  third,  to 
af-rate  the  soil.  It  is  gone  over  with  the  cultiyatora 
usually  three  times  and  is  then,  as  it  is  called,  laid  by. 
Hv  this  time  the  stalk  is  sufficiently  high  to  shadow  the 
g^iind  to  some  extent  and  the  weeds  cannot  get  a  start. 
The  plant  then  grows  without  further  attention,  the 
gn-at  bulk  of  the  com  crop  requires  four  months  to  mature, 
although  there  is  an  earlv  variety  of  lom.  called  a  "  nincty- 
dav  com."  The  com  usually  ix-achcs  a  height  of  eight  to 
ten  feet,  but  a  height  of  Hfteen  feet  is  not  unusual. 

After  it  is  thoroughly  matured,  and  if  the  com  is  wanted 
for  fo<lder.  it  is  cut  and  preserved  in  shocks  until  it  is 
nwded  for  food.  The  mle.  however,  is  to  let  the  com 
n-main  in  the  Held  and  then  to  husk  the  ears  from  the 
standing  stalks,  which  latter  are  allowed  to  remain  in  the 
Held  until  s|irlng.  when  they  are  broken,  raked,  and  bumcd. 
In  the  fom  Belt  .States,  \iowcver,  the  com  is  harvested 
with  binding  machines,  which  cut  and  bind    the   com ; 


these  bundles  are  stacked  together  and  then  form  the  com 

'*  SDOCKtt- 

The  latest  in  com  harvesting  machinery  is  the  com 
harvester  and  shwker.  It  consists  of  a  com  binder,  m 
which  the  binding  apiwratus  is  replaced  with  a  platform 
and  windlass.  The  ,om  is  cut  but  not  bound.  It  collects 
on  the  platform  until  a  shock  of  the  desired  s.^e  is  secuR-d. 
The  machine  is  then  stopi^d.  the  shwk  tied  by  hand,  the 
windla.ss  roiHS  adjusted  and  the  shock  deposited  on  the 
ground  in  an  upright  position.  Where  formerly  the  farmer 
was  oblig.<l  to  go  through  the  lields  and  husk  each  ear 
separately  he  now  .alls  into  service  huskuig  machinerv 
These  machines,  which  are  usually  portable  and  are  ciftcii 
employed  on  the  co-oi)crative  plan.  sepai;.»te  the  ears  from 
the  stalks  nioiv  neatly  than  any  "  hired      man  could  or 

''°The  i-orn  is  now  n-adv  for  the  market.  The  farmer  hauls 
it  to  the  elevators,  when-  it  is  "  shelled  "  by  machinery  : 
in  a  gn-at  many  s,ctions  it  is  shelled  in  the  country  b> 
portalile  sheller.  and  then  deliven-d  to  the  elevators.  H.  ; 
it  is  put  aboard  the  cars  and  sent  to  market  centres,  and 
finally  arrives  at  the  factory,  when-  the  chemist  takes  the 
kernel  in  hand  and  from  him  we  obtain  this   cross-section 

in  which : —  ,  ,        ,  .  ,  ,,        ,    . 

la)  Repn-sents  the  husk,  or  skm.  which  covers  the  whole 
kernel  •  it  consists  of  two  distinct  layers,  the  outer  and 
inner  'which,  when  removed,  constitute  the  bran  and 
contain  practically  all  the  crude  fibre  of  the  whole  grain. 

(6)  \  layer  of  gluten  cells,  which  lie  iinnuHliately  under- 
neath "the"  hu,sk  :  it  is  yellow  in  colour  and  cannot  be 
readily  ,sei>arated  from  the  remainder  of  the  kemel.  Ihis 
part  is  the  richest  of  any  in  gluten.  .  ,     ,    , 

((•)  The  germ,  which  is  readily  distinguished  by  its 
position  and  form  ;  it  also  contains  gluten,  though  it  is 
particularly  rich  in  oil  and  mineral  constituents. 

til)  The  "endosiR-rm,  which  is  composed  ihielly  of  sUrch  ; 
the  dark  colour  indicates  the  yellow,  tlinty  part,  in  which 
the  sUireh-holding  cells  arc  more  closely  compacted. 

These  dilferent  parts  have  the  following  chemical 
composition  : — 


Proportion 

of 

parts. 

Asb. 

Protein. 

Fibre. 

KIbogen! 
Extract,  |  Fat. 

OriRinal 

keniol  . . .        100-0 

Skin   5-5 

Germ    10--2 

Starchy  and  ' 

hard  parts  ■      84-S 

1-7 

IS 

11-1 

0-7 

12-6 
21-7 
12-2 

2-0         7»-4 

16-4  1       74-1 

2-9          34-7 

0-e         8S-0 
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1-6 
2»-6 

1-S 

The  com  goes  now  through  a  maze  of  bewildering 
operations  and  manipulations.  nece.s.s;iry  to  obtain  the 
various  products  in  the  Hnal  state  of  perfection  and  purity, 
in  which  thev  reach  the  consumer.  The  com  bought  by  us 
is  graded  at  "the  Corn  Exchange  and  is  almost  exclusively 
of  the  -t-2and  -t-3  grades.  Ton-move  impurities,  stone, 
dirt  dust.  &c.,  the  grain  is  passj-d  through  cleaning  and 
separating  machinery  and  the  purified  <om  is  then  .lelivercd 
to  the  com  bins  and"  thence  to  the  steeping  tanks,  wlierem 
it  is  soaked  in  warm  water,  uito  which  a  slight  amount  ol 
sulphur  dioxide  has  In-en  mtroduced.  The  sti-epiiig  causes 
the  com  to  swell,  brings  about  a  softenmg  of  the  gram, 
and  facilitates  the  subsequent  st-paration  of  the  (jerm, 
which  is  effected  after  it  has  jmssed  through  a  prehminarv 
erinding.  whereby  the  com  is  split  or  cracki-d.  Ihw  i» 
done  by  attrition  mills,  usually  the  •■  toos  mdls.  _  This 
mass  is"  then  conveyed  to  the  so-called  "  seiwrators.  huge 
cast  iron  vats  of  semi-cylindrical  shape,  and  in  these 
the  seimration  of  the  g.-rm  is  effected  with  almost  mathe- 
matical i.n-.isioii.  the  operation  Ix-ing  at  once  an  extremely 
simple  and  clever  one.  It  is  one  of  the  early  invention. 
of  Dr  Itehr  and  has  perhaps  done  more  than  any  other 
invention  towanis  making  the  glucose  industry  com- 
roereiallv  i>ossible.  as  it  led  to  the  production  of  lO™  <"'• 
of  all  the  ingredients  of  com  the  one  yielding  the  highesi 
price  The  process  is  l)ast-d  upon  the  observation  ol  Ur. 
Behr  that  the  gt-rins,  which  contain  a  large  amount  of  oil, 
readily  rise  to  the  surface,  when  suspended  in  the  mass 
of  gnJund  com  and  stareh  milk.     This  is  due,  of  course. 
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to  the  difference  in  specific  gravity.  The  process  is  a 
continuous  one.  the  ground  mass  being  introduced  at  one 
end  of  the  apparatus,  while  the  germs  are  discharged  ai 
the  top,  and  the  ground  com  plus  the  starch  milk  at  the 
bottom  of  the  opposite  end.  The  germs,  thus  liberated, 
are  repeatedly  washed  to  remove  any  adhering  starch  ; 
they  are  then  delivered  to  the  germ  drying  plant,  where 
they  are  passed  through  revolving  steam  dryers  and  are 
then  conveved  to  the  oil  plant. 

In  the  latter,  the  usual  practice  is  followed  of  expressing 
the  oil  by  hydraulic  means,  the  same  as  in  cotton-seed 
and  Unseed  oil  works,  the  resultant  products  being  com 
oil  and  a  residue — corn  oil  cake,  which  belongs  to  the 
same  class  of  animal  feeding  stuffs  as  cotton  and  linseed 
cake,  but  exceeds  them  in  nutritive  value,  l)ecause  of 
its  digestibiUt}-.  In  a  medium-sized  glucose  factory, 
the  production  of  com  oil  approximates  100  barrels 
a  day,  requiring  about  25,000  bushels  of  corn,  A  bushel 
of  com  contains  about  80,000  kernels  of  com  and  each 
kernel  contains  one  germ  :  therefore  2,000,000,000  kernels 
of  com,  or  2,000,000,000  germs  are  required,  and  must 
be  handled  to  yield  that  output.  Dr.  Behr's  inveation 
permits  this  important  step  to  be  made  with  almost 
mathematical    precision. 

Com  oil  is  a  very  interesting  product.  Its  ordinary 
uses  are  found  in  the  manufacture  of  soaps,  soap  powdei-s, 
in  the  tanning  industry,  in  paints,  etc.,  the  bulk  of  the 
product   Ijeing  exported   to  Europe. 

In  com  oil  we  have  the  raw  material  for  an  auxihary 
of  natural  rubber.  When  vulcanised,  it  forms  an 
admirable  material  to  be  used  with  rubber  in  the  manu- 
facture of  rubber- bands,  rubber-boots,  surgical  instruments, 
tyres  for  automobiles  and  bicj'cles,  oil  cloths,  rain-proof 
cloth,  insulating  wires,  artificial  sponges,  and  a  great 
number  of  other  products.  This  article,  too,  is  a  product 
of  Dr.   Behr's  fertile  mind. 

llore  recently,  we  have  succeeded  in  splitting  com  oil 
into  glycerin  and  fatty  acids.  Tlie  latter  furnish  the 
soap-makers  with  a  superior  stock  at  a  lower  cost  ;  lower, 
considering  the  yield  and  the  fact  that  for  saponifying. 
soda-ash  may  be  used  in  place  of  caustic  soda ;  the 
glycerin  enters  chiefly  into  industrial  use. 

We  have  seen  the  germ  removed  from  the  groimd  corn, 
the  latter  now  consisting  of  the  bran,  the  gluten,  and  the 
starch  itself.  This  mass  is  now  ground  fine,  in  so-called 
Buhr  mills,  the  coarser  part  or  bran  being  separated 
by  riuming  the  mass  over  silk  sieves,  which  move  back 
and  forth  at  a  high  rate  of  speed.  The  starch  milk  runs 
through  the  silk  sieves,  which  in  the  factory  are  termed 
"  shakers,"  and  is  collected  in  tanks  for  that  particular 
purpose.  Like  the  germ,  the  bran  is  removed  from 
the  shakers,  washed,  dried,  and  ground,  and  is  put  on  the 
market  in  this  form  as  a  cattle  food,  the  protein  contents 
of  which  average  about  14  per  cent.  The  starch  milk, 
containing  the  gluten,  is  now  run  over  slightly  inclined 
troughs  called  "  starch  tables,"  upon  which,  by  a  process 
of  settlement,  the  starch  is  built  up  in  a  solid  layer, 
whereas  the  lighter  ingredients — gluten,  fibre,  etc. — 
are  carried  off  in  a  current  of  water  over  the  end  of  the 
starch  tatiles.  This  gluten  is  concentrated,  filter-pressed. 
and  dried  in  the  same  fashion  as  the  bran,  and  put  on  the 
market  as  gluten  meal,  the  protein  contents  averaging 
over  40  per  cent.  It  is  now  quite  the  practice  to  unite 
the  two,  that  is,  the  bran  and  gluten,  when  still  in  a  wet 
state  and  send  the  mass  through  the  filter  presses  ;  then  the 
concentrated  liquid  obtained  from  the  steeping  of  the  corn 
is  added,  and  the  moisture  of  the  whole  reduced  in  revolv- 
ing steam  driers  to  approximately  ten  per  cent.  It  is 
then  ground  fine,  sacked,  and  put  on  the  market  as  "  gluten 
food,"  having  the  following  average  composition  : — 

_  .  Per  cent. 

water  10.36 

Protein    25.95 

Fat 2-18 

Starch  lg.09 

Fibre  6-60 

Ash    3.70 

nitrogen-free  substances  33.22 

The  soluble  substances  in  "  gluten  food  "  approximate 
15-50  per  cent.  ;  the  nitrogen-free  substance  contains 
17 — 18  per  cent,  of  pentosans. 


The  "  gluten  food  "  thus  obtained  varies  in  composition 
in  proportion  to  the  efficiency  factor  prevailing  in  the 
individual  works  ;  for  instance,  in  a  well-equipped  and 
well-regulated  factory,  the  amount  of  protein  will  usually 
rim  at  20  per  cent.,  whereas  in  factories  conducted  less 
efficiently,  the  amount  of  protein  may  not  exceed  18  per 
cent.  The  amount  of  starch  in  the  feed  will  vary 
correspondingly. 

Among  the  concentrated  feeding-stuils  found  on  the 
American  market,  gluten  food  is  conceded  the  first  place, 
not  only  because  of  the  high  percentage  of  nutritive 
materials  contained  therein,  but  because  of  its  palatabihty 
and   its  remarkable  digestibility. 

I  have  referred  to  the  water  in  which  the  corn  is  steeped  ; 
it  contains  the  most  valuable  ingredients  of  the  com. 
During  the  steeping,  by  far  the  largest  amount  of  the 
mineral  constituents,  as  well  as  the  soluble  organic  matter, 
are  leached  out.  These  consist  of  the  organic  phosphorus 
compoimds,  albuminoids,  sugar  and  other  carbohydrates, 
j)otassium  salts,  etc.  They  are  hygroscopic  and  frustrate 
all  efforts  to  recover  them  in  dry  form.  Recognising  the 
great  value  of  these  materials.  Dr.  Bchr  devised  ways 
and  means  of  recovering  them,  which  are  described  in 
U.S.  Patent  491,234,  issued  February  7,  1893.  Briefly 
explained.  Dr.  Behr  recovered  these  constituents  of  the 
com  by  eva£)orating  the  steep-water  to  a  thick  syrup, 
which  contains  these  substances,  partly  in  solution  and 
partly  in  suspension.  On  a  dry  basis,  the  steep-water 
has  the  following  composition  : — 

Per  cent. 

Crude  protein    38 — 43 

Reducing  sugars  as  dextrose  25 — 30 

Phosphorus  as  P0O5  8 — 8 

Potash 5 — 6 

Magnesia 2 — 3 

Tliis  syrup  is   added   to  the   wet  gluten  feed   and   the 
mixture  is  then  dried. 

It  is  customary  to  place  the  products  just  described, 
that  is,  the  oil,  the  oil  cake,  the  bran,  the  gluten  meal, 
and  the  gluten  feed,  in  a  group  by  themselves  under  the 
generic  term,  "  by-products."  However,  the  manufacture 
of  these  products,  has,  within  the  last  ten  years,  undergone 
such  remarkable  and  marvellous  evolutiors.  that  to-day 
the  term  "  by-products "  is  hardly  justified.  These 
products  form  as  integral  a  part  of  our  manufacture 
as  the  bulk  products — corn,  syrup,  and  starch,  and  their 
preparation  necessarily  receives  the  same  degree  of 
watchfulness  and  care. 

Let  us  now  return  to  the  principal  part  of  the  com — 
the  starch.  We  saw  it  on  the  "  tables,"  practically 
free  from  the  hull,  the  germ,  and  the  gluten.  In  this 
condition  it  is  called  in  the  factory  "green  starch,"  and 
forms  the  raw  material  for  the  manufacture  of  com  syrup 
and  com  sugars,  for  mill,  laundr}',  and  edible  starch. 
Up  to  the  time  when  the  manufacturers  of  com  syrup 
entered  upon  the  manufacture  of  mill  starch,  the  textile 
trade  deyx'nded  for  its  requirements  almost  entirely 
upon  potato  starch,  imported  from  European  countries. 
The  small  starch  factories  located  in  this  country  con- 
tributed but  a  small  share  of  the  demand.  The  corn  svrup 
manufacturer,  becaiLse  of  his  large  grind,  was  able  to  produce 
commercial  mill  starch  at  such  a  low  figure  as  to  replace 
to  a  very  large  degree  the  European  product.  Again 
Dr.  Behr,  with  keen  foresight,  was  the  first  to  commence 
the  manufacture  of  this  article,  which  has  since  grown 
into  one  of  our  most  important  products,  some  factories 
turning  out  as  much  as  500,000  pounds  per  day,  most  of 
which,  either  in  "  ])earl  "  or  powdered  form,  is  consumed 
in  cotton  and  other  textile  industries  for  stiffening  or 
finishing  the  fabrics,  and  in  the  manufacture  of  paper  ; 
it  is  also  used  for  sizicgs,  pastes,  and  gums. 

The  "  green  "  starch  is  removed  from  th,-  "  tables  " 
and  diluted  with  water  until  it  forms  a  thin  starch  milk, 
which,  in  the  case  of  com  starch,  is  refined  very  carefully 
by  a  number  of  well-regulated  ojjerations.  It  is  then 
deprived  of  the  bulk  of  water  and  the  starch,  containing 
now  between  40  and  50  per  cent,  of  water,  is  introduced 
into  drying  kilns  of  various  descriptions,  wherein  it 
remains  until  the  moisture  is  reduced  to  10  per  cent.  It 
is  then  ground  fine,  run  through  revolving  silk  .screens, 
and  ])ut  up  either  in  package  form  for  home  consumption, 
or  in  barrels  and  bags  for  the  trade. 
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The  oldest  com  starch  made  for  table  use  is  Kingsford's, 
produced  at  Oswego,  N.Y.  ,       .       . 

Up  to  the  year  1842  wheat  starch  was  the  only  starch 
produced  in "  this  country :  about  that  time  Thomas 
Kingsford.  while  superintending  the  wheat  starch  dictories 
of  Wilham  Colgate  &  Company,  iu  Jersey  City,  X.J., 
conceived  the  idea  that  in  Indian  corn  lay  tlio  source 
of  an  abundant  starch  supply.  E.tperiments  made  on 
a  small  scale  jirovetl  the  feasibility  of  his  project,  yet  all 
attempts  to  interest  capital  and  the  producers  of  wheat 
starch  to  manufacture  this  new  starch  resulted  in  failure. 
They  were  making  money,  and  why  should  they  not 
continue  manufacturing  starch  from  wlieat  uistead  of 
taking  up  a  wild  project  ?  His  idea  continued  to  be 
ridiculed  as  impracticable  and  visionary  ;  however,  after 
numerous  and  tedious  experiments,  he  was  able  to  produce 
in  1S4'2  his  first  marketable  starch.  Since  then,  this 
industry  has  seen  a  wonderful  rise,  and  to-day  everybody 
is  familiar  with  the  "  com  starch  "  for  tabic  use.  which 
has  grown  in  popularity  until  it  is  now  one  of  the  best 
known  staple  food  iiroclucts. 

When  laimdry  starch  is  desired,  the  oiwrations  and 
chemical  treat  uient  are  modified  somewhat.  There  are 
a  number  of  other  commercial  grades  of  starch — as,  for 
instance,  food  and  baking  powder  starch  and  thin  boiling 
starch.  The  manufacture  of  the  latter,  also  a  production 
of  Dr.  Behr,  has  grown  from  what  might  l)e  called  a 
laboratory  scale  to  a  large  commercial  commodity,  the 
principal"  consumers   being  the   confectioners. 

From  the  T)Owdered  starch,  the  de.xtrins  are  made  by 
a  process  of  "  calcining,"  a  number  of  grades  being  pro- 
duced, verging  in  colour  from  a  pure  white  to  a  dark 
vcllow,  such  as  white,  canary  and  dark  de.vtrins,  British 
gums,  etc.  Some  of  the  de.\trins  are  made  by  injecting 
a  spray  of  diluted  nitric  acid  into  the  powdered  starch. 
Most  of  the  dextrins  are  used  hy  the  textile  nuinufacturers 
and  calico  printers,  the  products  being  used  as  vehicles 
for  colours.  The  dextrins  are  also  used  in  the  manu- 
facture of  paper  boxes,  oil  cloth,  wall-paj>er,  and  for  all 
kinds  of  pastes  and  sizings.  The  chemically-pure  dextrin, 
known  as  "  American-gum  "—another  product  of  Dr. 
Bchr's  inventive  mind — closely  resembles  gum  arable 
in  its  properties,  and  is  used  mainly  in  the  manufacture 
of  coiifectionerv  and  specialties.  Another  new  product, 
to  which  the  tVade  name  "  Amidcx  "  is  being  applied, 
is  for  all  practical  purposes  a  soluble  starch,  l)cinE  almost 
entirely  soluble  in  water  of  60'  Fahrenheit,  ft  seems 
to  bo  particularly  suitable  for  the  finer  grades  of  textile 
fabrics.  Another  new  article,  "  Cereal  Flakes."  is  a 
product  of  a  dextrin-like  character,  representing  the  first 
stages  of  the  cleavage  process  of  starch.  It  apfx-ars  in 
«now-whit«  0akes,  is  easily  soluble  in  water,  and  readily 
converted  into  sugar  by  the  diastase  of  malt.  It  is 
well  adapted  as  a  base  for  food  specialties  of  all  kinds, 
infants'  foods  and  foods  for  convalescents  :  in  many 
cases  it  takes  the  place  of  sugar  of  milk,  over  which, 
among  other  udv.antagcs,  it  ha.s  that  of  cheapness,  and 
may,  therefore,  Ix-  employed  when-  sugar  of  milk  is  now 
used,  .■vs,  for  instance,  in  the  manufacture  of  pharmaceutical 
tablets,  etc. 

It  is  now  almost  one  hundred  years  since  Kirchhoff 
announced  his  epoch-making  discovery  that  starch  could 
be  converted  into  a  sugar.  b\it  while  the  manufacture 
of  com  starch  is  an  industry  of  long  standing,  it  was  not 
until  after  the  Civil  War  that  exp<'riments  were  started 
to  make  sugar  from  com,  the  cheapest  source  of  starch 
in  this  country.  These  experiments  were  successful, 
and  products  ca"lled  "  Grape  Sugar  "  and  "  Com  Syrup  " 
were  made,  comparing  favourably  with  the  sugars  and 
syrups  made  from  potato  starch  in  Germany.  The 
industry  grew  rapidly,  until  in  the  year  1S84  the  importation 
of  potato  syrup  and  of  potato  sugar,  or  grajie  sugar,  fell 
off  to  a  very  small  amount,  and  the  exportation  of  com 
products  assumed  large  proportions.  Since  that  time  it 
has  grown  until  it  is  now  one  of  our  important  industries. 
A  few  figures  will  serve  as  an  illustration. 

During  the  year  1907  about  50  million  bushels  of  com 
were  used  in  the  manufacture  of  com  starch,  com  sugar, 
and  com  .syrup.  The  total  exports  of  corn  amounted  to 
8.3  million  bushels.  This  means  that  this  industry  has 
bought  from  the  farmers  more  than  half  the  amount  of 


com  which  was  shipped  for  export.     The  value  of  com 

products  is  douhle  that  of  beet  sugar  or  cane  sugar  pro- 
duced in  this  country,  the  total  business  done  in  com 
products  of  this  character  reaching  the  sum  of  50  million 
dollars  per  annum. 

The  capital  invested  in  the  manufacture  of  com  products 
amounts  to  ilO  million  dollars.  The  industry  gives 
employment  to  six  thousand  men.  and  expends  in  wages 
about'4i  million  dollars.  It  consumes  one  miHion  tons 
of  coal  per  year.  The  total  freight  amounts  to  about 
4  million  tons. 

This  is  s  wonderful  evolution  of  an  industrj-.  of  which 
at  one  time  it  was  possible  to  give  the  following  pathetic 
account :    I  am  quoting  from  a  standard  ]nii>lication  ; — 

"  The  manufacture  of  gluco.se,  or  grape  sugar,  from 
starch  has  been  a  prominent  American  industry  for  about 
thirty  years.  In  March,  1865,  Dr.  Goesling  made  glucose 
under  a  patent  he  had  procured.  The  sample  exliibited 
led  to  the  formation  of  a  stock  company,  which  purchased 
of  Goesling.  Bradley  and  Briggs  their  patent  for  manu- 
facturing sugar  and  syrup  from  Indiim  com.  The 
company  l>egan  the  manufacture  of  glucose  in  the  old 
sugar  refinery  in  Rose  Street.  New  York.  Unfortunately, 
Dr.  Goesling,  the  German  chemist,  who  was  to  superin- 
tend the  manufacture  of  glucose,  died  before  the  first 
lot  of  glucose  was  marketed,  and  with  him  ]Kirishcd  some 
of  the  secrets  of  manufacture.  The  small  stock  of  glucose 
made  was  stored  in  tlic  refinery,  where  later,  upon  examina- 
tion, it  was  found  in  a  solid  condition,  which  alarmed 
the  stockholders,  for  they  knew  of  no  use  for  grape  sugar, 
the  name  given  to  starch  sugar  in  its  solid  form.  Neither 
knew  they  how  to  manufacture  the  glucose  as  a  liquid 
substance.  Their  main  dependence,  tioesling,  was  gone, 
and  there  seems  to  have  lieen  a  lack  of  push,  courage,  and 
foresight  on  the  part  of  the  officers  and  stockholders  of 
the  Union  Sugar  Company,  in  that  they  failed  to  secure 
expert  chemists  to  work  out  the  secrets  of  a  process 
known  only  to  Goesling.  The  few  barrels  of  glucose 
the  company  owned,  were  sold  to  the  Tribime  Association 
for  a  nominal  sum,  for  use  in  the  printing  rooms,  after 
which  the  coniimuj*  came  to  grief,  having  ]>aid  $1)00,000 
for  the  patcjits,  subject  to  a  right  to  manufacture,  that 
belonged  to  a  man  named  Fox.  In  1877  the  receiver  of 
the  Union  Sugar  Company  sold  for  S2.50  the  patents  it 
controlled." 

Coming  now  to  the  manufacture  proper  of  corn  syrups 
and  corn  sugars,  in  the  works  the  conversion  is  carried 
out  by  stirring  the  green  starch  with  a  large  body  of 
water  and  subjecting  tliis  mixture  to  high  beat  tmder 
pressure,  the  process  being  a  hydrolytic  one.  tliat  is, 
the  starch  molecule  takes  up  a  molecule  of  water  under 
formation  of  dextrose.  We  add  to  the  water  a  very  small 
amount  of  ptire  hydrochloric  acid,  for  the  purpose  of 
inciting  and  facilitating  the  catalytic  action.  I  should 
Uke  to  call  attention  to  the  incorrect  description  of 
the  manufacture  of  glucose,  as  found  in  most  text  books 
on  chemistry,  the  statement  being  made  universally  that 
the  starch  is  converted  into  glucose  by  hydrochloric 
acid.  The  fact  is,  however,  that  the  acid  plays  only  the 
rdle  of  a  catalyser.  The  conversion  of  the  starch  is  per- 
formed in  Urge  vessels  six  feet  in  diameter  and  about 
twenty  feet  high,  made  of  hammered  copper  one  inch  in 
thickness,    and    called    "  converters." 

By  varying  the  temperature  and  the  time,  the  action 
of  the  starch  is  changed  at  will  and  different  prnduct» 
result.  As  soon  as  the  "  test "  is  obtained,  indicating 
that  the  conversion  has  been  carried  to  the  desired  point, 
further  conversion  is  arrested  by  releasing  the  pressure 
and  neutralising  the  traces  of  hydrochloric  acid  in  the 
mixture  with  soda  ash.  practically  to  the  neutral  ))oint. 
By  tlie  neutrahsing,  sodium  chloride  or  ordinary  table 
salt  is  formed,  which  in  no  wise  affects  the  taste  of  glucose, 
asit  is  present,  of  course,  only  in  extremely  small  quantities. 
In  the  case  of  glucose,  the  test  is  obtained  in  less  than 
ten  minutes ;  in  the  case  of  70  sugar.  80  sugar,  or  anhy- 
drous sugar,  the  time  has  to  be  lengthened  considerably 
From  the  neutralisers.  the  converted  starch,  now  an  almost 
white  "  lii|U<>r."  is  run  through  filter  pres.scs.  wlii<'h  retain 
such  impurities  as  protoid  matter,  fibre,  etc.  The  filter- 
pressed  liquor  is  run  through  an  evaporator,  wherein  the 
grftvity    is    reduced    approximately    to    30   degrees    Be. 
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Prom  here,  the  liquor  is  transferred  'to  the  filters,  which  are 
tilled   with   bone   char. 

Each  batt-li  is  run  successively  over  three  filters.  These 
filters  are  10  feet  in  diameter  and  24  feet  in  height,  and 
contain  approximately  70,000  pounds  of  bone  char  each. 
It  mil  be  seen  from  this  that  the  liquors  are  run  over 
bone  black,  representing  a  height  of  72  feet.  This  is 
one  of  the  most  important  operations  in  the  manufacture 
of  dextrose  products.  Tlie  liquors  receive  a  much  greater 
amount  of  bone  char  treatment  than  is  the  custom  in  cane 
sugar  refineries.  The  remaining  traces  of  acid  are  com- 
pletely neutraUsed  by  the  bone  char,  and  the  resultant 
liquor  has   now   a  brilhant  crystal  white   appearance. 

After  a  batch  of  glucose  or  sugar  liquors  has  been  run 
over  the  bone  char,  the  latter  is  thoroughly  washed  and 
steamed,  then  dropped  into  the  kilns,  which  are  maintained 
at  a  high  temperature,  either  by  oil  or  coke.  During  this 
heating,  all  foreign  carbon  is  burned  off  and  the  bone  char 
emerges  from  tlie  kilns  in  a  "  revivified  "'  condition.  It 
is  then  conveyed  through  reels  in  order  to  remove  the  dust, 
which  is  produced  by  the  grinding  of  the  particles  of 
the  char,  and  is  then  transferred  to  the  bins,  ready 
for  the  filters.  Enough  fresh  bone  char  is  added  to  make 
up  for  the  loss  occasioned   by  the  powdering  in  transit. 

The  glucose  and  sugar  lic(uors  are  now  sent  to  the  vacuum 
pans,  where  they  are  concentrated  to  the  required  density, 
varying  from  42  to  45  degrees  Beaume.  The  evaporated 
glucose  forms  a  viscous  syrup,  whereas  the  sugar  liquors, 
after  cooling,  crystallise  to  white  sugars,  such  as  the  No.  70 
sugar,  or  to  the  yellow  No.  80  sugar.  By  a  most  elaborate 
process,  pure  dextrose  is  obtained  in  the  form  of  crystallised 
anhydrous  grape  sugar.  Tliis  latter  is  made  by  the 
original  process  discovered  by  Dr.  Arno  Behr,  and  permits 
of  producing  this  beautiful  product  in  crystallised  form, 
ivithout  the   aid   of   alcohol. 

The  average  composition  of  these  products  is  as 
follows  : — 


Com 

Anhydrous 

Byrup. 

70  sugar. 

80  Bngar. 

sugar. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Water  

19-0 

19-7 

11-2 

4-0 

Dextrose 

38-5 

70-2 

79-9 

94-6 

Dextrin 

420 

9-3 

8-0 

0-7 

Ash   

0-5 

0-8 

0-9 

0-7 

The  ash  consists  principally  of  chlorides. 

Corn  syrup  is  sold  in  tank  cars  and  in  barrels,  the 
barrels  containing  usually  about  600  pounds  net.  It 
is  used  principally  in  the  manufacture  of  confectionery  and 
table  syrups.  It  is  used  extensively  in  making  preserves, 
jellies,  jams,  and  marmalades,  for  which  it  is  preferable 
in  many  respects  to  sugar  or  cane  syrup.  The  confectionery 
trade  requires  corn  syrup,  not  to  manufacture  a  cheaper 
product,  but  to  manufacture  a  liigh  grade  product. 
Goods  made  from  com  syrup  are  not  likely  to  ''  grain,'' 
and  creams  made  from  corn  s>Tup  will  remain  smooth 
and  will  not  granulate  like  those  made  from  sugar. 
Gum-drops  are  made  almost  entirely  of  com  syrup. 

The  No.  70  and  No.  80  sugars  are  employed  in  the 
brewing  of  ales  and  porters,  their  use  imparting  the 
keeping  qualities  which  are  so  essential,  since  these  beers 
are  shipped  to  all  parts  of  the  world.  The  principal 
consumption  of  these  sugars  is,  therefore,  in  Great  Britain. 
Caramel  or  sugar  colouring  is  also  made  from  these  sugars. 
Anhydrous  sugar  is  used  in  the  after-fermentation  of  beers 
necessary  to  produce  carbonic  acid  gas,  the  so-called 
"  kraeusemng "  of  beers.  It  is  the  best  material  for 
that  purpose,  because,  being  pure  dextrose,  it  does  not 
contaminate  the  product  in  any  way  whatsoever.  It 
is  also  used  in  the  wine  industry  for  petiotising  wines 
deficient  in  sugar. 

The  use  of  com  syrup  for  table  purposes  has  assumed 
large  proportions.  These  table  syrups  are  usually  pre- 
pared by  mix.ing  corn  syrup  mth  a  certain  amount  of  cane 
syrup  or  refiners'  syrup,  or  molasses  or  .sorghum,  the 
operation  being  carried  out  in  tanks  holding  about  100 
barrels  of  syrup.  A  few  statistics  will  give  a  fair  idea 
of  the  magnitude  of  this  particular  industry.  Tliese 
data  are  taken  from  an  address,  which  I  delivered  in  1903 


at  the  St.  Paul  meeting  of  the  National  Association  of 
State  Food  and  Dairj'  Departments.  I  said  at  that 
time  : — • 

"  The  production  of  cane  syrups  in  the  Eastern  and 
Southern  sugar  refineries  is  estimated  at  346,000  barrels 
per  annum.  Of  this,  60  per  cent,  is  sold  for  export,  leaving 
40  per  cent,  for  home  consumption,  equivalent  to  138,400 
barrels  ;  deducting  from  this  20  per  cent,  for  syrups  used 
for  manufacturing  purposes,  we  find  that  110,720  barrels 
represent  the  total  amount  of  the  home  consumption 
for  table  syrups  from  this  source. 

"  Louisiana's  output  is  estimated  at  400,000  barrels, 
which  is  equally  divided  between  table  syrups  and  manu- 
facturing purposes. 

"  Add  to  the  above  the  cane  s\Tup  from  Georgia,  the 
sorghum  from  Ohio,  Missouri,  Kansas,  Iowa,  and  Kentucky, 
all  in  all  about  80,000  barrels,  the  table  consumption 
of  cane  syrups  and  sorghum  will  be  found  to  be  a  little 
less  than  400.000  barrels  per  year. 

"  Against  this  the  production  of  corn  syrups  for  table  use 
aggregates  a  total  of  1,350,000  barrels  per  annum.  These 
syrups  contain  on  an  average  about  10  per  cent,  of  cane 
s}T:up,  equivalent  to  135.000  barrels  ;  deducting  this  from 
the  total  of  400,000,  we  have  left  265,000  barrels  of  cane  and 
sorghum  syrups  against  1,350,000  barrels  of  com  syrups, 
or,  in  other  words,  for  every  barrel  of  cane  syrup  and 
sorghum  there  are  sold  five  barrels  of  com  syrup. 

"These  observations  lead  to  the  following  conclusions  : — 

First.  The  demand  for  table  syrups  exceeds  by  far 
the  supply  furnished  by  the  cane  sugar  and  sorghum 
refineries. 

Second.  Com  syrups  meet  this  demand. 

Third.  Corn  syrup  is  a  superior  table  syrup  of  recognised 
merit,  and  a  necessary  commercial  commodity." 

That  was  five  years  ago  ;  since  then  the  sales  of  com 
syrups  have  shown  a  marked  increase,  so  that  it  seems 
more  correct  to  state,  that  for  every  barrel  of  cane  and 
sorghum  syrups  there  are  sold  almost  ten  barrels  of  com 
syrup. 

This  syrup  business  has  grown  to  such  an  extent  that 
it  has  been  found  necessary  to  build  two  factories  for 
the  manufacture  of  tin  cans  and  in  that  way  the  old, 
cumbersome  method  of  handling  and  storing  cans  is 
avoided,  the  object  in  instalhng  can  factories  being,  not 
only  to  reduce  the  cost  of  the  packages,  but  to  have  at  all 
times  a  ready  supply  of  cans,  independent  of  the  manu- 
facturer and  the  railroads.  The  Syrup  Department 
also  maintains  its  own  printing  establishment. 

I  have  attempted  to  give  an  insight  into  an  industry, 
attractive  because  of  the  multitude  of  its  products  and  the 
almost  unlimited  possibilities  of  their  further  development. 
Much  has  been  done  to  bring  it  upon  the  high  plane  it 
occupies  to-day,  and  much  remains  to  be  done.  What  has 
been  accomplished  in  this  wonderful  industry  fills  one  with 
pride,  because  it  is  a  great  American  creation,  a  typical 
American  industry. 

1  have  indicated  that  the  course  of  the  glucose 
industry  did  not  always  "  run  smooth."  There  have 
been  few  food  products  about  which  more  mis-state- 
ments have  been  made  than  glucose.  This  may  have 
been  due,  in  a  measure,  to  its  somewhat  mystifying  name 
"  glucose."  the  derivation  of  which  from  the  Greek  word 
"  glycus  "  is  not  laio-\Mi  to  the  layman.  Glucose  used  to 
be  looked  upon  as  an  adulterant,  if  not  a  poison,  and, 
therefore,  destractive  to  health  ;  the  lack  of  public  informa- 
tion in  regard  to  this  product  was  relied  upon  to  propagate 
an  adverse  opinion  among  the  masses.  The  Press  has 
been  used  unsparingly  ;  even  legislative  aid  was  invoked, 
not  excluding  Congress,  to  cni.sh  this  great  and  growing 
industry.  But  mvestigation  furnished  such  overwhelming 
jiroof  of  the  great  value  of  this  manufacture  to  the  people 
and  the  country  at  large,  that  prohibitory  action  could 
never  have  been  justified  ;  as  a  matter  of  fact,  these  mis- 
representations have  finally  resulted  in  the  greatest 
vmdication  of  glucose. 

The  investigation  referred  to  was  conducted  in    1883 

by  the  National  Academy  of  Sciences,  a  national  institu- 

I'on,    as   you    may    know,    chartered    by    Congress,    the 

'     mmittee  appomted  for  the  purpose  consistmg  of   the 

;  -      wing  scientists  : — 

.  rofessor  Geo.  F.  Barker,  University  of  Pennsylvania. 
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Professor  \Vm.  H.  Brewer,  Yale  University. 

Professor  W.  Gibbs.  Harvard  I'niversity. 

Professor  I'has.   V.  Chamller,  Coliimbia    University. 

Profes-sor  Ira   Kemsen.  .lohns  Hopkins'  University. 
In  their  lengtliy  and  tlmiiiii^li  reirort  they  gave  expression 
to  the  following  eonclusions  :  — 

"The  stan-h  sii);ar  thus  made  and  sent  into  commerce 
is  of  e.\eei>tional  purity  and  uniformity  of  composition, 
and  contains  no  injurious  substance.  Though  at  liest 
having  only  alxiut  two-thirds  the  sweetening  power  of 
cane  sugar,  yet  starch  sugar  is  in  no  way  inferior  to  cane 
sugar  in  healthfulness,  tliere  being  no  evidence  In-fore  tlie 
committee  that  maize  starch  sugar,  either  in  its  normal 
condition  or  fermented,  has  any  deleterious  elTint  upon 
the  system,  even  when  taken  in  large  (piantitics." 

Although  the  corn  )irodiuts  interests  were  foremost 
ninong  the  food  manufacturers  of  this  country  in  securing 
the  enactment  of  a  Xational  Pure  Food  l>aw .  and  although 
tliey  S]H'nt  large  sums  of  money  in  imi>roving  their  pro- 
cesses, so  as  to  nxeet  even  the  strictest  retpiireuu-nts  of 
food  laws,  the  industry  foimd  itself,  as  recently  as  last 
year,  face  to  face  with  the  grave  situation  that  after  it 
had  established  the  healthfidness  and  wholcsomcness  of 
its  products,  the  very  name  of  its  principal  product  was 
now  made  the  subjint  of  an  attack.  It  is  hard  to  under- 
stand why  the  name  "Com  syrup"  should  not  give 
satisfaction  to  everybody  ;  it  certainly  satisfies  the  con- 
sumer, who  is  the  principal  party  to  be  considered,  as  it 
tells  him  exactly  of  what  the  product  is  made.  The  main 
reason  a<ivanced  why  this  name  was  not  considered  pro|)er 
was.  that  far  back  in  1842  ex|>eriments  were  being  con- 
ducte<l  in  this  country  for  the  purpose  of  extracting  from 
the  stalks  of  the  corn  a  syru])  belonging  to  the  sucrose 
class.  It  would  seem  that  such  a  product,  if  actually  made, 
»houldbecallc<la  "  Cornstalk  svTup."  as  the  name  "corn  " 
applies  only  to  the  grain  and  not  to  the  .stalks.  "  Com 
st-alk  syrup  "  was  the  name  applied  to  it  in  the  early 
reports  of  the  Commissioner  of  Patents,  and  the  very  fact 
that  the  ex|ieriments  were  conducted  over  (iO  years  ago, 
and  did  not  lead  to  any  commercial  success,  clearly 
prove  that  they  cannot  be  considered  other  than  abandoned 
exix'riments.  It  is  gratifj-ing  to  note,  however,  that  the 
highest  authorities  under  the  J^'ood  and  Drugs  Act.  namely, 
the  .StHTetaries  of  .•Xgriculturc.  the  Treasury,  and  the 
De]>artment  of  Commerce  and  I.abour.  after  a  most  careful 
examination  of  all  the  testimony  submitt«i  in  an  official 
promulg;ition.  designated  as  "  Food  and  Drug  Insjiection 
§87."  |iroclaimed  com  syrup  as  the  ]>roper  name  for  the 
])roduct.  obtainiMl  by  a  jwrtial  hydrolysis  of  the  starch 
of  the  corn. 

W  hilc  I  have  emphasised  the  imjiortance  of  com  s\Tup 
as  a  food  product.  I  do  not  wish  to  neglect  the  tecliiiical 
uses  to  which  corn  sj-rup  is  put.  They  are  innumerable, 
and  it  woidd  exceed  the  sco|)e  of  this  address  were  I  to 
enumerate  them.  I  do  wish,  however,  to  call  the  attention 
of  my  brother-chemists,  engaged  in  technical  pursuit,  to 
the  great  vers  itility  of  this  product,  and  I  feel  that  it  is 
not  as  y«t  fully  appre<iati-d.  as  perhaps  too  little  was 
known  about  its  merits.  a|>art  from  being  a  food  ])roduet. 
The  com  products  interests  always  have  made  it  a  imlicv 
to  encoumge  and  foster  cxperimcnt.s.  looking  to  a  greater 
consumption  of  com  symp  and  com  sugars  in  technical 
fields. 

The  com  products  industry  has  undergone  great  changes. 
Factories  have  come  and  factories  hav<'  gone.  Wlint  onco 
was  considcre<l  the  liest.  was  later  found  to  Imrely  uu'et  the 
average.  Where  once  a  .'itHl.bushel  works  was  looked  upon 
with  awe.  a  factory  grinding  1.5.(K)0  bushels  arouses  no 
sjKx'ial  attention  to-dav.  The  factory  built  in  Chicago 
in  1882  Mas  a  landmark  of  that  city  :"  it  was  also  looked 
upon  as  a  model  plant  ;  it  was  perhaps  the  onlv  faclorv 
ever  built  in  this  country,  having  a  height  of  14  storevs. 
The  idea  governing  the  erection  of  a  works  of  such  hiige 
height  was  to  operate  it  upon  the  gravity  plan  :  that  is, 
the  com  was  elevatixl  to  the  tO]>  floor  and  from  there  gradu- 
ally \vork«l  its  way  down  to  the  warehouse  and  shipping 
floors,  from  where  the  finishe<l  goods  were  loadwl  into  the 
cars.  It  has  l>een  amply  demonstrated,  however,  that 
this  method  can  no  longer  be  considered  gortd  engineering, 
at  least  not  in  our  industry.  The  strain  on  the  building, 
the  wear  and  tear,  arc  too  great,  and  the  cost  of  mainten- 


ance becomes  too  burdensome.  Thus  it  happened  that 
within  the  last  year  the  old  "  refinery."  as  it  was  known, 
was  ni/wl  to  the  ground,  and  with  it  is  gone  a  part  of  old 
Chicago  and  memories  of  days  of  toil  and  effort,  of  failure 
and  success.     "  />i'c  tntnjtii  gloria  muntli  !  " 

All  that  remain.s.  and  only  for  a  little  while  longer,  are 
the  tall  smokestack,  reaching  almost  2o(l  feet  into  the 
skies,  and  a  few  minor  buildings,  in  which  some  of  the 
specialties  are  .still  being  manufactured. 

lu  its  stead,  however,  rises  Phoenix-like,  a  new  industrial 
city  on  the  banks  of  the  Drainage  Canal,  which 
forms  a  link  of  the  ]iropo8e<l  waterway  between  the 
Great  Lakes  and  the  (iidf  of  Mexico.  Wliere.  oidy  a  year 
ago,  the  country  in  that  si-ction  was  still  given  over  to 
farming  and  was  full  of  charming  woods,  the  situation 
to-day  is  very  different.  The  jjrairie  is  being  rapidly 
transformed  into  the  seat  of  a  great  industry.  The  trolley- 
car,  the  great  civilisi-r.  has  arrivwl  on  the  s<'ene  ;  eon- 
tractors  have  been  at  work  digging  and  excavating,  building 
foundatiims  and  tunnels,  and  gradually  the  chaos  begins 
to  assunu-  shape.  Huge  steel  buildings  rise  in  the  ditlerent 
parts  ;  the  latest  style  of  building — re-enforc«l  concrete, 
can  be  .seen  all  over.  Great  ditliculties  had  to  be  en- 
counterwi.  as.  for  instance,  the  raising  of  the  main  line 
of  the  Chicago  and  Alton  Railroad  a  height  of  ten  feet  in 
order  to  rcacli  the  docks  situated  on  the  Drainage  Canal. 
A  view  from  the  Administration  Building  shows  the 
vastness  of  the  enterprise.  This  plant,  which  led  to  the 
founding  of  a  new  city,  called  "  .Argo,"  will  have  ultimately 
a  capacity  of  (Mi.tMMi  bushels  of  com  a  day.  It  will  cover 
an  area  of  1 211  acres,  and  « ill  give  employment  to  thousands 
of  men.  It  is  the  climax  of  the  development  of  the 
industrv  of  com  ])roducts  :  a  proud  monument  to  .American 
enterprise,  American  skill.  Ameriian  ingenuity,  .\merican 
perseverance.  It  is  a  monument  to  the  keen  foresight  of 
the  progrc.ssive  management  of  the  "  Great  American 
Industry  of  Com  IVoducts,"  and  is  no  less  a  monument  to 
the  pioneers  of  this  industrv,  who  have  made  such  evolution 
possible.  If  a  memorial  tablet  were  to  be  place<l  on  one  of 
those  magnificent  buildings,  among  the  names  inscribed 
thereon  would  be  found  those  of  H.  C.  Humphrey.  Dr. 
Gieseeke.  Thomas  Gaunt,  my  lamented  friend  and  co- 
worker I-ee  Harrison.  Charles  Pojie.  Dr.  Firmenich.  the 
Hamlins.  the  Matthiesscns.  and.  above  all.  the  name  of 
the  man  in  who.se  honour  we  are  assemble*!  to-night. 
Dr.  Arno  Bchr. 


Scottish  Section. 


Meriing  hdd  at  Glaigoto  on  Tuesday,   Hatch  2nd,    1909. 


D.WID  J.    PLAYF.UR  IN   THE   CHAIR. 


THE  DETECTION'  AND  ESTIMATION  OF  DAMJIAE 
HESIX  IX  KAURI  RE.SIX. 

DV  SAMUEL  STEWART,    F.I.C. 

Dammar  rciiii,  or  gutn  dammar  is  the  jiroduet  of  certain 
species  of  Dammnra  and  llopai,  which  grow  in  Southern 
India.  Romeo,  etc.,  and  is  obtained  from  living  trees.  It 
comes  into  the  market  in  various  forms,  the  finer  qualities 
being  in  large  pieces  of  a  clear  yellow.  an<l  others  brownish 
or  rwldish.     The  lower  grades  are  in  the  form  of  grains. 

The  classification  of  some  of  the  resins  is  very  defective 
and  confusing,  as.  for  examiile.  .Manila  copal  from  Vntcria 
Jndica  is  known  as  "  white  dammar  "  an<l  kauri  copal  from 
Dammara  Aii-ilniliK  is  known  as  "  Xew  Zealand  dammar." 
There  are  thus  ela-ssed  as  "dammar"  the  products  of 
widely  different  trees  and  the  resins  possess  very  different 
properties. 

In  a  ])a|X>r  by  Rol)ert  D.  Thomson,  M.D..  read  at  a 
meeting  of  the  Philosophical  .Society  of  Glasgow*  on 
luth  March,  1843,  it  is  mentioned  that  specimens  of  both 

•  Tranuetiont  VoL  I.,  p.  124. 
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trees,  Dammara  Australis  and  D.  orientalis  were  to  be 
seen  in  the  Botanic  Garden  there,  and  he  evidently  looked 
upon  them  as  giving  resin  of  similar  quahties. 

Kauri  resin,  or  gum  kauri,  is  the  produce  of  a  conifer, 
which  is  indigenous  to  New  Zealand,  and  may  be  "  Bush 
Gum "  from  living  trees,  but  much  more  generally  is 
"  Fossil  Gum,"  dug  out  of  the  ground  where  old  trees  once 
flourished,  but  now  lie  buried  and  decayed.  It  comes 
into  the  market  in  a  great  variety  of  qualities  ranging  from 
large  clear  pieces  through  all  grades  to  grains  and  dust. 
In  the  lower  qualities  a  considerable  amount  of  what 
is  known  as  "  Swamp  Gum  "  is  present,  being  the  original 
resin  ereatly  altered  by  the  action  of  air  and  water  into 
a  porous  mass. 

It  is  practically  impossible  to  distinguish  by  the  appear- 
ance between  some  of  the  kinds  of  dammar  and  kauri, 
especially  between  the  kauri  chips  and  red  dammar. 
Both  resins  are  used  in  varnish  makinj:,  but  the  use  of 
kauri  gum  as  an  ingredient  of  the  '"  cement  "  for  linoleum 
manufacture  is  that  with  which  the  wTiter  is  coacerned. 
The  relative  values  of  the  various  grades  of  kauri  for  this 
purpose  will  not  be  touched  upon  in  this  paper,  nor  will 
the  question  of  whether  dammar  or  other  resins  be  more 
or  less  suitable  for  such  a  purpose  be  discussed. 

The  kauri  used  for  this  purpose  is  generallj'  one  of  the 
lower  grades,  as  transparency,  &c.,  necessary  in  varnish 
making,  are  not  essential.  It  consists  of  pieces  of  varying 
sizes  from  dust  upwards  to  chips.  In  order  to  obtain  as 
fair  a  sample  as  possible  for  analysis,  a  quantity  of  about 
1  lb.  is  taken  and  passed  through  three  sieves  of  different 
mesh.  It  scarcely  matters  what  the  exact  meshes  be, 
but,  so  as  to  get  uniformity,  pieces  of  the  wire  cloth  used 
in  the  trade  for  sorting  out  into  different  grades  were 
procured  and  are  used  for  this  purpose.  The  proportion 
of  the  four  various  grades  thus  obtained  is  ascertained  by 
weighing  and  calculating  to  per  cent.,  and  then  20  grammes 
in  these  proportions  weighed  out  and  ground  together. 

About  four  years  ago  the  question  of  the  possibility 
of  detecting  the  presence,  and  if  possible,  estimating  the 
proportion,  of  dammar  resin  in  kauri  resin  became  an 
important  one,  as  it  was  suspected  that  a  large  parcel  of 
gum  just  received  was  not  genuine  kauri ;  and  the  great 
difference  in  price — about  £00  per  ton  for  kauri  against 
about  £"20  for  dammar — was  a  serious  one. 

A  considerable  amomit  of  information  as  to  the  sources 
and  general  properties  of  gum  resins  of  all  kinds  is  to  be 
found  in  various  dictionaries  and  text  books,  more  especi- 
ally as  to  their  uses  for  varnish  making,  and  the  action 
of  solvents  upon  them,  the  latter  being  generally  given  as 
"soluble,"  '"  partially  soluble,"  or  "  insoluble,"  no  indica- 
tion of  the  proportions  of  insoluble  and  soluble  being 
given.  Specific  gravity  and  melting  points  are  also 
;given  in  some  cases,  but,  although  the  latter  varies  con- 
siderably for  the  various  resins  and  might  be  useful  to 
some  extent  in  assisting  to  identify  definite  resins,  especially 
when  in  a  comparatively  pure  state,  it  can  be  of  little  use 
in  dealing  with  mixed  samples. 

A  better  line  of  investigation  was  indicated  by  such 
workers  as  Mills*,  who  recorded  the  results  of  his 
experiments  on  bromine  absorption  and  potash  absorption, 
as  applied  to  resins.  Since  then  a  great  number  of 
determinations  of  acid,  saponification  and  iodine  values 
have  been  determined  by  Schmidt  and  Erban,  Williams, 
Bottler,  Dieterich,  &c.,  and  may  be  found  recorded  in 
various  publications  and  collected  in  a  form  suitable 
ior  reference  in  "  .Analysis  of  resins,  balsams,  and  gum 
resins,"  by  K.  Dieterich. 

Confining  attention  to  the  question  of  differences 
between  dammar  and  kauri  resins,  a  search  was  made 
through  all  available  literature  on  the  subject,  and  it 
was  foimd  that  no  satisfactory  method  of  determining 
the  presence,  and  still  less  the  proportion,  of  these  resins 
in  an  unknown  mixture  presented  itself.  Thus,  although 
K.  Dietericht  gives  20 — 30  as  the  acid  numlier  for  dammar, 
and  WilliamsJ  642  as  potash  absorption  (hot)  for  kauri 
as  against  2'85  for  dammar,  and  130 -62  as  iodine  absorption 
for  kauri  as  against  9940  for  dammar,  and  Lippert  and 


•  This  J.,  1885,  97.  and  1886,  222. 
tThis  J.,  1897,  829. 
}  Thia  J.,  1898,  1158. 


Reissiger*  acid  value  :  kauri,  64 — 81  ;  dammar,  33 — 35  ; 
Lewkowitsch,!  on  the  other  hand,  gives 

For  kauri :      acid  value  37.39,  sap.  v.  53-84  &  I.V  :    90-99 
For  dammar :       „       „     35-22       „         32-73  &  I.V.    127-5. 

which  shows  that  such  methods  of  distinguishing  these 
resins  are  very  uncertain.  Worstall  J  goes  more  thoroughly 
into  this  determination,  and  gives  his  results  as  follows  : — 

Table  I. 


Kauri. 

lumps.         dust. 

Dammar. 

72                142 
170                  74 

24  to  55 

Iodine  value 

124  to  103 

thus  recognising  the  influence  of  oxidation  on  these 
substances.  A  sample  of  rock  dammar  from  Burma 
tested  at  the  Imperial  Institute!  showed  acid  value 
31-5,  sap.  value,  37-1,  and  it  was  noted  that  it  was 
completely  soluble  in  turpentine  and  partially  soluble 
in  alcohol.  Any  iodine  values  which  the  writer  has 
determined  have  been  so  erratic  that  he  prefers  not  to 
refer  to  them.  As  these  figures  pointed  to  great  im- 
certainty  as  to  the  definite  determination  of  whether  a 
sample  "of  resin  could  be  certified  as  kauri  or  dammar 
or  an  admixture,  no  steps  wee  taken  to  follow  on  these 
lines.  This  being  so,  it  was  seen  that  the  whole  question 
would  have  to  be  gone  into  de  novo,  and  the  most  promising 
line  of  investigation  was  that  founded  upon  the  observa- 
tion that  nearly  all  workers  noted  that  some  solvents 
acted  differently  on  kauri  and  dammar.  In  turpentine, 
for  example,  dammar  was  noted  as  soluble,  and  kaun, 
often  confused  with  the  tnie  dammar,  is  sometimes 
mentioned  as  partially  soluble,  or  insoluble.  In  alcohol 
it  was  noted  that  kauri  was  soluble  more  or  less  completely 
according  to  the  strength  of  the  alcohol,  whereas  dammar 
was  "  partially  "  soluble,  and  so  on  with  other  solvents. 

In  order  to  carry  out  this  investigation,  samples  of 
recognised  genuineness  were  obtained  and  about  100 
grammes  ground  and  passed  through  a  40-mesh  sieve. 
The  suspected  sample  was  similarly  prepared.  Working 
first  on  the  genuine  resins,  1  gr.  of  each  was  shaken  up 
(cold)  with  20  c.c.  of  the  following  solvents,  and  the 
results  are  : — 

T.4ELE  n. 


Turpentine 
(Amer.). 


Benzol. 


Gasoline. 


Kauri    . . 
Dammar 


Nearly  insol. 
Nearly  all  sol. 


Largely  sol. 
Nearly  all  sol. 


Practically  insol. 
'  Partially  sol. 


In  attempting  to  take  advantage  of  the  marked  difference 
in  behaviour  towards  turpentine  the  following  experi- 
ments were  made  : — 

The  ground  samples  were  first  heated  to  100°  C,  then 
1  gr.  shaken  up  with  20  c.c.  American  turpentine  in 
•Graduated  tubes,  and  after  settling,  10  c.c.  of  the  clear 
liquid  drawn  off,  evap.  at  100=  C,  adding  ether  and  then 
absolute  alcohol,  and  the  residual  extracts  weighed: — 

T.tBLE  III. 

Results  per  cent. 

Kauri 

Dammar  

Suspected  sample  

It  was  observed  that  the  turpentine  h.id  become 
resinified  and  was  not  expelled  at  this  temperature.  The 
increase  in  weight  of  the  extract  from  the  suspected 
sample,  in  view  of  the  verv  great  increase  m  the  case 
of  the  dammar,  is  noteworthv  as  iirobably  mdicatnig 
the  presence  of  the  latter  resin.  Had  this  sample  been 
l)ure  kauri,  it  is  to  be  expected  that  it  would  have  given 


149-0 
104-0 


•  This  J.,  1900,  1123. 
+  This  .1.,  1901,  372. 
:  This  J..  1903,  1139. 
i  TIlis  J.,  1904,  651. 
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a  figure  less  than  100.  The  method  is  obviously  quite 
useless,  however,  but  is  given  here,  ns  it  was  in  the  course 
of  carrying  out  this  experiment  that  the  method  finally 
adoptetl  was  disrovered.  It  was  noticed  that  on  adding 
the  ether  nil  the  extracts  dissolved  to  clear  solutions, 
but  that  on  adding  the  absolute  alcohol  a  copious  white 
precipitate  was  produced   with  the  dammar,   a  distinct 


addine  a  little  absolute  alcohol  to  the  residue,  and  drying 
at  100^  C,  the  white  substance  is  obtained.  It  is  extremely 
soluble  in  chloroform  and,  after  adding  the  alcohol  to 
the  extract,  it  very  soon  reaches  a  constant  weight  by 
heating  as  above.  The  results  shown  in  Table  IV.  have 
all  been  obtained  by  the  process  just  descriU-tl. 

Samples  shown  : — Kauri,  1  ;  dammar,  2  ;  Sample  K,  4. 


Tablb  IV. 


I. 

8. 

3.       14.          6.      i'     e.          7. 

8- 

9. 

10. 

11. 

12. 

IS. 

14. 

16. 

■ 

a 

if 

1- 

DO 

Sample 
G>. 

Dammar 
from  6. 

h 

£ 

go 

■a-- 

BP4 

e 

r 

P 

ooO 

¥ 

¥ 

Soluble  in  absolute 
alcohol 

Insoluble  in  absolute 
alcoliol,  soluble  in 
chlorolorm 

\'ii!itiible     matter, 
iion-resinous 

Miutral  matter 

91-5S 

none 

3-28 
6-ie 

58-28 

38-40 

3-24 
2-08 

85-82 

7-30 

2-38 
4-50 

81-18 

13-88 

1-48 
3-48 

50-22 

49-28 

0-38 
0-12 

81-72 

9-72 

2-70 
6-86 

50-95 

48-05 

0-70 
0-30 

81-00 

10-80 

2-84 
5-38 

81-72 

8-eo 

2-68 
6-80 

82-20 

4-62 
3-68 

g-eo 

86-08     81-04 

4-80       0-48 

4-48       «>28 
5-64       9-20 

89-84 

1-60 

312 
6-44 

86-00 

7-84 

2-68 
3-48 

61-24 

S8-S6 

0-08 
0-12 

100-00  100-00 

100-00 

100-00  100-00 

100-00  100-00 

100-00 

100-00  100-00 

100-00  100-00  100-00 

1 

100-00 

1 

100-00 

Perccutagc  of  dammar 
(calculated) 

— 

— 

20-05 

28-16 

-     1 

20-U 

— 

21-90 

17-60 

d-04 

9-80 

0-96 

S-20 

20-33 

1 

— 

March— Joly,  IBOS. 

Feb. 
1906. 

Har. 
1907. 

Jan.  1909. 

one  with  the  suspected  sample,  and  none  with  kauri. 
This  was  coniirmeu  by  treating  some  kauri  and  ilammar 
with  ether  and  then  "adding  absolute  alcohol,  wlien  the 
kauri  remained  clear,  the  dammar  gave  a  large  white 
l>recipitate,  and  the  suspected  sample  a  distinct  ]irccipitatc. 
The  presence  of  this  white  substance,  insoluble  in  alcohol, 
in  the  dammar  resin  and  its  absi-ncc  in  the  kauri  )>ointcd 
unmistakeablv  to  a  probable  method  of  detecting  the 
former  in  admixture  with  kauri.  All  the  samples  of 
kauri  and  dammar,  which  had  been  received  at  various 
times  as  si)ecimcn9,  were  tested  in  this  manner,  and 
toilhout  exception  the  results  were  the  same — the  kauri 
remained  clear  and  the  dammar  gave  the  white  curdy 
precipitate.  This  reaction  was  tested  by  applying  it 
to  various  mixtures  of  dammar  and  kauri  in  known  and 
unknown  pro])ortions,  and  in  every  case  the  ]ire9<-nce  of 
dammar  could  be  decided  definitely,  \\hen  trying  to 
apply  this  reaction  to  a  ([uantitative  estimation  of  the 
amount  of  white  substance  present  it  was  found  that 
chloroform  was  a  much  better  solvent  than  ether,  the 
dammar  dissolving  completely  and  rapidly  in  it,  and  the 
kauri  giving  a  pasty  mass  as  with  ether.  The  ])roces8 
as  then  carried  out  and  still  in  use  is  as  follows : — 2-5  gr. 
(a  convenient  quantity)  of  the  sample  of  resin,  finely 
ground,  is  weighed  out  in  a  tared,  pleated,  tiltcr  pa))er, 
the  open  end  tied  up  with  string,  placed  in  a  Soxhlet 
tube,  the  8|)ace  being  filled  <ip  with  small  glass  balls 
(to  admit  of  a  minimum  quantity  of  solvent  being  us<'d), 
extracted  in  the  usual  way  with  absolute  alcohol,  and 
the  extract  collc-cted  in  a  tared  flask.  After  several 
hours  it  will  be  foimd  that,  if  the  sample  be  pure  kauri, 
the  filter  paper  will  contain  only  organic  matter  (vegetable 
fibre,  &c.),  and  mineral  matter  (day,  &c.).  By  drying 
and  weighing  the  filter  and  contents  and  then  igniting 
and  weighing  the  mineral  matter  the  i>ercentage  of  these 
may  be  found,  and  the  difference  noted  as  kauri  resin 
(pure).  Of  course,  the  alcoholic  extract  may  be  heated 
at  KK)"  C.  and  weighed,  but,  as  a  variable  amount  of 
volatile  matters  are  expelled,  this  is  not  more  accurate 
than  estimating  it  by  difference.  If  the  sample  be  dammar, 
or  a  mixture  containing  it,  it  will  l)c  found  that  the  filter 
jiapor  will  contain,  besides  the  vegetable  and  mineral 
matters,  some  white  particles.  In  this  case  all  that  is 
necessary,  after  first  driving  off  at  a  gentle  heat  the 
alcohol  adhering  to  the  filt<-r.  is  to  replace  it  in  the  Soxhlet 
apparatus  and  extract  with  chloroform,  colli-cting  the 
solution  in  a  tared  flask.     On  distilling  off  the  chloroform. 


After  the  results  from  the  first  samples  of  kauri  and 
dammar  were  obtained,  a  mixture  of  these  two  identical 
8ami)les  was  made  and  anal. sec  by  this  process.  The 
result,  which  was  very  satisfactory,  is  shown  in  column  3. 
As  it  was  likely  that  ditTercnt  lots  of  dammar  would 
contain  varying  amounts  of  this  white  substance,  it  was 
desirable,  whenever  possible,  to  obtain  some  of  the  actual 
dammar  resin  found  to  be  present  in  the  suspected  sample, 
and  in  order  to  do  this,  the  following  method  was.^ 
adopted  : — 

Some  of  the  larger  pieces  of  the  resin  were  picked  out,  | 
and  each  tested  by  rubbing  with  a  drop  of  chloroform  1 
on  a  glass  plate,  and  on  adding  a  drop  of  absolute  alcohol  ' 
it  was  at  once  seen  whether  the  ]iicce  gave  the  dammar  re- 
action or  not.   When  a  sutlicient  quantity  wasthus  obtained, 
the  pieces  were  ground  up  and  analy.setl  as  usual.     From  ' 
the    percei\tage   of    white    substance    found    the    amount! 
of  dammar  in   the  sample   was  calculatwl.     The   figures! 
for  dammar  resin  given   in  coUnnns  4.   li,   and    14   weref 
thus  ascertttinetl.     The   kauri   and   dammar    pieces  from 
sample  4,  the  alcoholic  extracts  from  (>  and  7.  the  chloro-  ' 
form  extracts  (white  dammar  substance)  from  2.  4,  d,  7, 
and  12  are  exhibited.     It  is  obvious,  of  course,  that  this- 
method  is  not  apjilicablc  in  the  case  of  grain  or  dust  gum.  i 
In  such  cases,  if  dammar  be  discovered,  it  is  sndicient  to' 
consider  dammar  resin  as  containing  50  per  cent,  of  the- 
white  substance,  and    by   this   means  the   percentage  of 
adulter.ition  is  most  likely  imderstated.     The  figures  for 
dammar  resin  in  columns  8,  0,  10.   11,   12,  and   l.'i,  were 
so  calculate<l. 

This   method   of  testing   is  convenient   for   the  rapid 
identification    of    samples.     Recently    17    samides   of    all 
grades  of   kauri   aiul    12  samples  of  dammar  were  thutf  I 
tested,  and  in  every  case  the  results  were  as  anticipated. 

A  third  method  of  applying  the  test,  which  serves  08 
a  qualitative  one,  and  also  for  estimating  small  amounts 
of  dammar  (under  1  per  cent.),  is  carried  out  as  follows  : — 

0-5  gr.  of  the  finely  ground  sample  is  treat<ii  in  a  porce- 
lain crucible  by  stirring  uji  with  chloroform,  liltoring  ' 
through  a  small  filter  into  a  test  tube.  wa.shing  once  and 
then  adding  absolute  alcohol.  If  the  sample  consists 
of  kauri  only,  the  solution  will  remain  perfectly  clear, 
but  if  dammar  be  present  a  cloudiness  or  pR-cipitate 
will  api>ear  according  to  the  amount.  To  n-nder  this 
roetbwl  available  for  estimating  small  j>crcentages  of 
dammar,  a  mixture  of  kauri  and  dammar  resin  is  i)rei>ared 
to  contain    1    per  cent,   of  the  white  substance  and  on 
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quantities  of  this  being  weiglied  off  and  tested  in  above 
manner  a  fairly  accurate  estimation  of  the  dammar 
present  in  an  unknown  mixture  can  be  made  by  comparin;,' 
the  amounts  of  wliite  precipitates  obtained.  In  tliis 
connection  two  instances  can  be  cited,  one  of  wliich  gave 
a  precipitate  ecjual  to  that  given  by  0-3  of  the  1  per  cent, 
mixture,  or  1-2  per  cent,  dammar,  and  the  otlier  equal 
to  0-05  mixture,  or  0-2  per  cent.  It  was  ascertained 
subseqiiently  that  it  was  quite  probable  that  a  small 
counter  sample  of  dammar  had  been  thrown  amongst 
the  lot  of  kauri  in  the  warehouse. 

The  thanks  of  the  writer  aie  due  to  Messrs.  Michael 
Nairn  &  Co.,  Ltd.,  Kirkcaldy,  in  whose  laboratory  the 
investigation  was  made,  for  their  courtesy  in  permitting 
those  results  to  be  published.  " 


Yorkshire  Section. 


Meelinij  hdd  at  Hradjord  on  Monday,  March  22ml.  1909. 


I'KOF.    W.    jr.    GARDNER   IN    THE    CHAIR. 

THE  ACCURACY  OF  THE  METHOD  OF  DETAN- 
NISATIOX  OF  THE  INTERNATIONAL  ASSOCIA- 
TIO.Nf  OF   LEATHER  TRADES   CHEIVIISTS. 

BY  HENRV  R.  PROCTER. 

Considerable  doubts  have  been  thrown  on  the  accuracy 
of  the  present  official  method  of  the  I.A.L.r.C.  by  some 
German  chemists,  and  es])ecially  by  the  .Association  of 
German  Extract  Manufacturers,  who  have  consistently 
opposed  its  adoption,  and  by  implication  have  thrown 
doubts  on  the  bona  fides  of  the  American  and  English 
chemists  who  claimed  to  obtain  exact  results.  Such 
complaint.s  were  perhaps  natural  with  an  unaccustomed 
process,  and  especially  with  an  empirical  one  where  abso. 
lute  adherence  to  the  prescription  is  essential ;  and  I 
have  hoped  that,  with  experience,  tlie  difficulties,  and 
with  these  the  objections  of  German  chemists  would  dis- 
appear. This  hope  has  been  largely  justified  with 
individuals,  but  as  the  German  Extract  Manufacturers 
maintain  their  attitude  of  opposition,  I  feel  that  it  is  now 
time,  not  only  to  prove  the  extreme  accuracy  of  the 
method  in  capable  hands,  but  to  give  the  fullest  possible 
details  of  the  means  by  which  this  can  be  obtained. 

In  the  first  place  I  will  deal  with  the  chroming  and 
washing  of  the  powder,  and  the  obtaining  of  blank  results 
in  which  the  dry  residue  of  100  c.c.  of  water  shaken  with 
the  powder  should  be  under  5  mgr.,  as  prescribed  by  the 
regulations,  a  figure  which  several  chemists  have  asserted 
it  was  impossible  to  attain.  The  following  is  a  full 
description  in  detail  of  the  method  adopted  in  my  own 
laboratory  for  the  determination  by  blank  tests  of  the 
solubles  in  chromed  and  washed  hide-])owder. 

The  hide-powder  is  weighed,  its  acidity  adjusted,  and 
chromed  for  one  hour  according  to  the  I.A.L.T.C. 
regulations. 

The  chromed  hide-powder  is  then  thrown  upon  a  clean 
piece  of  linen  in  the  perforated  vessel  of  a  .screw-press,* 
or  in  a  funnel,  the  portions  remaining  on  the  sides  of  the 
bottle  being  washed  on  to  the  linen  with  distilled  water. 
The  liquid  is  allowed  to  drain  away,  and  the  powder  and 
linen  removed  from  the  press,  squeezed  by  hand,  returned 
io  the  press,  and  pressme  applied.  The  more  liquid 
removed  at  this  stage  the  quicker  the  powder  is  freed  from 
chlorides,  but  care  must  be  taken  that  pressure  is  not 
applied  too  suddenly,  or  tlie  linen  mil  burst.  The  linen 
with  the  powder  is  tlien  removed,  and  the  latter,  remaining 
in  the  linen  all  the  time,  is  well  broken  u])  by  rubbing 
the  cloth  between  the  hands  and  returned  to  the  jjress, 
which  is  filled  up  with  distilled  water.  The  powder  is 
thoroughly  stirred  with  a  glass  rod  until  all  the  water  has 


run  out,  and  is  squeezed  again.  It  is  very  essential 
to  keep  the  powder  well  stirred,  otherwise  channeb  will 
be  formed,  througli  which  the  water  will  run  with  very 
little  washing  effect.  This  i)roce3s  is  repeated  about 
five  times,  50  c.c.  of  the  last  portion  of  wash-water  which 
can  be  removed  from  the  powder  by  pressing  being  tested 
for  chlorides.  It  is  advisable  after  having  tested  the 
washings,  and  found  them  to  comply  mth  the  I.A.L.T.C. 
regulations,  to  give  one  more  washing,  before  the  final 
squeezing  to  reduce  the  water  to  the  necessary  quantity 
ready  for  weighing.  The  washing  process  should  be 
continuous,  and  on  no  accoimt  should  the  powder  be  left 
to  stand.  A  quantity  sufficient  for  four  analyses  in 
duplicate  (about  60  grms.  air-dried  powder)  can  be  washed 
free  from  chloride  in  about  30  minutes,  provided  the 
process  is  continuous.  The  powder  is  now  ready  for  weigh- 
ing, and  is  transferred  from  the  linen  with  a  spatula  to  a 
basin  or  other  convenient  vessel  for  weighing.  The  last 
traces  of  powder  may  be  removed  by  holding  the  four 
corners  of  the  linen  together  and  beating  it  upon  the  bench, 
when  the  powder  will  collect  in  the  centre  of  the  cloth. 
The  remaining  manipulations  are  precisely  as  for  tanning 
analysis,  but  using  100  c.c.  of  distilled  water  instead  of 
tanning  liquor. 

The  following  causes  tend  to  too  high  residues  when 
carrying  out  blanks  : — 

1."  Impurities  in  the  distilled  water  nsed. — The  distilled 
water  should  leave  no  weighable  residue  on  evaporation 
of  100  c.c.  to  drvness. 

2.  Soluble  matter  from  the  Jiands  when  squeezing  the  liquid 
away  from  the  powder  after  detannisation.  The  jiowder 
in  the  linen  might  be  pressed  against  the  side  of  the  funnel 
with  a  spatula  to  expel  the  last  of  the  liquid. 

3.  Soluble  matter  from  linen  u.sed  after  final  churning. 
The  cloths  should  be  washed  with  water  alone,  nothing  in 
the  nature  of  soap  being  used,  and  finally  in  distilled  water 
before  drying. 

4.  Imperfect  insohibility  of  the  kaolin  used.  This  has 
caused  serious  errors,  and  the  kaolin  should  be  tested 
before  use. 

5.  Presence  of  dust  with  the  residue  in  the  basin. — The 
evaporation  should  be  carried  out  with  as  little  access  to 
dust  as  i)ossibIe,  and  the  basin  .should  be  transferred 
to  the  drying  oven  as  soon  as  possible  after  cva])oraticm 
is  complete. 

The  following  table  gives  the  results  of  such  blank 
experiments  with  different  powders.  The  determinations 
in  columns  I.  and  11.  were  executed  by  various  assistants, 
and  those  in  coluimi  III.  by  students  doing  tannin 
analysis  for  the  first  time.  The  results  are  not  selected 
for  accuracy,  but  contain  the  whole  of  the  determmations 
executed  at  that  time  under  the  respective  heads.  It 
was  subsequently  found  that  the  distilled  water  was  not 
quite  satisfactory,  hut  left  a  residue  of  0-0004  grm.  which 
should  be  deducted  from  each  determination.  Similar 
experiments  were  made  with  a  sample  of  Freiberg  po«der 
with  less  satisfactory  results,  which  are  not  quoted,  as  no 
doubt  the  quality  of  the  powder  has  since  been  improved. 

Residue  from  100  c.c.  of  Blank  Experiments. 


.American  powder. 

Vienna  powder. 

Vienna  powder. 
III. 

grm. 

grm. 

grm. 

0-0023 

00003 

00042 

•0026 

•0000 

■0042 

•0013 

•0020 

■0036 

■0006 

•0036 

■0040 

•0030 

■0048 



■0030 

■0040 

— 

■0023 

■0040 

— 

•0036 

— ■ 

— 

■0026 

— 

0-0017 

0^0022 

0^0042  average. 

•The  ordinary  German  fruit-press  costing  15s.,  and  holding  about 
1  litre  is  found  to  be  very  satisfactory.  It  is  convenient  to  havi-  uiic 
or  two  of  the  inner  vessels  varying  in  size  for  different  iiuantities 
ol  powder. 


The  importance  of  giving  at  least  one  additional  washing 
and  squeezing  after  the  powder  is  freed  from  chlorides 
sufficiently  to  answer  the  lu-escribed  chromate  test  is 
shown  by"  the  following  results.  Probably  if  the  amount 
of  iV/10  silver  nitrate  allowed  were  reduced  from  4  to  2 
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drops  per  50  c.c.  sufficient  washing   would   always   be 
attained*. 


{        A(t«r        1 1  additional    2  additional 
{Chlorine  t«st.  f      wasliiug.         wasliiuKU. 


Residue  from 

100  c.c.  o(  disUlled  . . 

WatiT     sliaken     with 

|K)wder 


0-0060 
•0063 


•0040 


•0064  grm.        -0022  grm.        -0020  grm. 


.As  n-gards  coni-ordaMce  of  nnnlyses.  the  following  figures 
may  Ix'  givi'n  with  rcgird  to  31  nnaly»e!<  earrii'd  out  in  the 
I'nivcrsity  lyilmrHtoiy  l)y  various  analysts  to  tost  wlu'tlicr 
any  dilTPrcu'-P  in  rt-sults  existed  Ijotween  .American  and 
Vienna  ]>owders.  These  analyses  wei-e  done  in  the  eoui-se 
of  ordinarv  couuneniiil  work  with  no  gro.iter  attempt  at 
aoouney  than  is  made  with  every  analysis  whivh  is  e.xeouted, 
anil  eaeh  ligure  re|ii-osents  a  eomplote  pair  of  dnplioatp 
analyses,  sueh  as  arc  always  done  for  lommeriial  purposes  ; 
and  they  inelude  the  whole  of  the  analyses  done  to  eompare 
the  powdeis  without  .selection  or  rejection,  and  embrace 
suniich,  Icntiscus,  mimosa  and  mangrove  l)ark.s,  chestnut, 
and  iiakwood  extracts. 

They  ait>  therefore  in  no  sense  "  parade  analyses." 


hide-powder  according  to  the  I.A.L.T.C.  prescription  is  a, 
method  of  grOat  aciumey,  and  quite  as  exact  as  any 
ordinary  chemical  determination  such  as  that  of  moisture 
by  drying,  and  that  two  dillerent  hide-powders  of  good 
quality  separately  chromed  and  washed  and  lirought  to 
the  sVme  standaiii  of  acidity  will  give  absolutely  identical 
results.  Now  this  detannisation  is  the  only  point  in 
which  the  prest-nt  official  method  differs  from  the  old  one, 
and  so  far  as  my  ex]M>rience  goes,  it  is  inii)os.sihK  to  produce 
a  series  of  the  Sii  me  concordance  Ijy  the  filter  method  with 
anv  powder,  however  carefully  pre|mred. 

It  may  l>e  urged  that  all  this  does  not  prove  that  diiTerent 
analysts  with  dilTeront  samples  will  get  results  of  eorre 
spending  aecumcy  ;  and  I  agree  that  it  does  not.  No 
imaginable  method  will  avoid  the  fretiuent  errors  which 
arise  from  inexact  s^impling  liy  clients,  and  no  method  will 
prevent  the  carelessness  and  incompetence  of  uncon- 
scientious chemists,  but  the  results  (|uoted  show  that  such 
differences  are  avoidable  by  skill  and  carefid  work,  and  do 
not  depend  on  differences  of  hide-pow^ler,  or  any  i  ausi- 
beyond  the  control  of  the  chemist. 

it  has  been  suggested,  that  while  analyses  done  by  a 
chemist  as  duplicates  show  a  .satisfactory  concordance, 
it  is  difficult  for  him  to  repeat  the  result  at  8on\c  future 
time  ;  and  it  is  impossible  to  ]>rove  that  this  is  not  the 
case,  especiallv  if  a  new  simple  must  lie  ilrawn,  since  few 
extracts    rcmiin    constant    in    stivngth,     b\it     ditTcr     in 


lie.iiiis  with  American  and    Vif 


ixiiiittrs.      Xon-lannin  liesijues  frntn  60  r.r. 


Material. 


iirnis. 
I>er  litre. 


.Vriicricau 
powder. 


Vienna 
powder. 


DifTerences 
to  Vienna. 


American 
jiowdcr. 


Sumacti   

15 
15 

0-1210 
n-liie> 

0-1210 

11.  1  lOK 

+ 

—                               O-OOOO 

15                                  6-1246                              O-i-230 
15                                  0-1224                              0-1220 

(1-0004                                     — 

15 
16 
15 
16 
15 
15 
16 
16 
16 
IS 
24 
26 
11 
10 
8 

1 
6 
16 
16 
14 
16 
16 
16 
16 
13 

0-1194                              0-1104 
0-1242                              0-l2.!« 
0-1268                              0-1270 
0-1160                              0-IlSS 
0-1170               1               0-1102 
0-1100               I               0-1204 
0-1196               1               0-1190 
0-1194                              0-1190 
0-1210               1               0-1212 
0-1220                              0-1230 
0-2296                              0--2310 
0-2410               1              0-241S 
0-0.534                              00548 
U-0T5S               1              0-0746 
O-llTiiO               1              0-0730 
0-11772                             0-0774 
0-I172S                             0-0756 
0-07.SS                             0-0794 
0-143S                             0-I4IA 
0-13(12                             0-13(16 
On4«S                             O0464 
01214                             0-1212 
(1112S                             0-n2-< 
0-tlii-Js               1              0-0910 
0-0S76                             0-0S72 
0-0504                1              0-0500 

0-0002 

—                                  0-0022 

0-0022 

—                                  0-0014 

O-OOOO                                — 
0-0004                                — 
0-0002 

0-0010 

Lentiaciu 

—                                    0-111114 
0-ll(lUs 

Mimosa    

Natal  .Mimoaa    

—                                 0-0014 
0-0012                                — 
0-0080               1                  — 

0-0002 

Mangrove  Bark  extract 

Uakwood  extract 

—                                 0-0006 
0-0020                                   — 
0-0004 

o-ooo** 

0-0018 

0-0004                1                   — 
0-0004               1                 — 

Chestnut  extract 

Total  No.  31  analytls    .. 

3-5132 

3-5142 

0-0144  =                        00154 

Sum             0-02118 
nilfcrcnce  o-OOlo 
Sleaii          0-00090 

To  sum  up  results,  it  may  be  observed  that  the  greatest 
divergence  in  any  [lair  is  3  milligrams,  which  in  an  oak- 
wood  extract  corresponds  to  about  0-13  per  cent.  ;  the 
mean  difference  is  under  1  milligram,  including  errors  both 
ways  ;  and  the  total  sum  of  the  ilitTeivnces.  subtracting 
those  on  one  side  from  those  on  the  other,  is  under  I  milli- 
grftin.     This  proves  that  detannis,ition  by  shaking  with 

•The  te»t  ot  4  drops  o(  AgNOj  amoiuita  t<i  iiliiiut  2-3  mur. 
XaCl  on  50  c.c.  of  the  wash-wat«r.  No  douht  on  makliiK  a  lilauk 
test  by  shaking  with  only  100  r.r.  of  waUt.  a  hirn.r  prn|«irtliiii 
would  Ih-  ii1italni-d.  In  caic  of  iliuiht  il  i.s  thiridiri-  \ii*i-  l<>  mukc 
sui-h  a  hlimk  test  nn  the  actual  iiii»d<-r  which  is  j.(tcr»iird»  u-ii-il 
(or  aualysis. 


mlnbles  and  tannin   by  fermentation  and   by  settling  of 

the  difficultly  soluble  constituents,  so  that  no  two  sjimples 
taken  at  different  times  can  l>e  guaranteed  to  !«•  ab.soliitely 
alike.  Solid  extracts  also  vary  in  moisture  and  (lossibly 
in  solubility,  and  fair  sjimpling  even  with  the  greatest  ran' 
is  bv  no  means  easy. 

"rtie  following  non-tannin  determinations,  however, 
in  which  anahsis  of  the  same  solution  was  conducted  by 
dilTercnt  as.sistants,  each  chroming  their  own  hide-powder 
and  in  ignorance  of  each  other's  results,  provethat  the  deter- 
mination of  non-tannins  at  least  will  agi-ee  if  perfornu-d 
on  Identical  materinls.  Here  again  all  results  good  and 
bad  of  a  series  are  (pioted. 
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Results  of  repeat  analyses  carried  out  hy  independent  operators. 


Material. 

Grs. 
per  litre. 

\     Operator. 

.Sum.ic  ■•  40  •■  

15 

P(^r  cent. 
(1.1218  =  18-21 
(1.1214  =  16-18 

Per  cent, 
0-1312  =  18-10 
0-1210  =  16-13 

H.  T,r. 
\V.  .1. 

E.vtract      "54 "      contains       Ficlitenliolz 
extract  

14 

(1.0636=    9-08 
(10624=   8-91 

0-0632=    9-02 
0-0616=    8-80 

S.  H. 
H.  Br. 

Extract  '■  333  "  

14 

(|.(l«66=    9-51 
(1.0880=   9-42 

0-0658=    9-40 
0-0662=   9-45 

S.  H. 
W.  J.    - 

Quebracho  extract  (solid)  "  2628  " 

6 

0-0318  =  10-60 
0-0330  =  11-00 

0-0308  =  10-26 
0-0332  =  11-06 

S.  H. 
W.  J. 

Quebracho  extract  solid  "  2563  "    

6 

0-0312  =  10-40 
0-0322  =  10-73 

0-0318  =  10-60 
0-0306  =  10-20 

S.  H. 
W.  J. 

Swedish  Fir  Bark  extract 

22 

0-2336=21-23 
0-2336  =  21-23 

0-2334  =  21-12 

W-  J. 
W.  J. 

As  a  further  test  of  the  comparative  accuracy  of  the 
official  determination  of  non-tans,  I  applied  to  a  number 
of  English  extract  manufacturers  and  large  dealers  whom 
I  know  to  have  been  making  extensive  te.sts  of  the  con- 
cordance of  the  results  of  ditferent  chemists  under  the 
new  method,  for  inforuiation  as  to  the  results  obtained  : 
and  received  in  all,  details  of  the  analysis  of  20  different 
extracts  each  determined  by  two  or  three  different  chemists, 
of  whom  in  many  cases  I  do  not  even  know  the  namesi 
In  order  to  determine  the  degree  of  concordance  attained 
the  average  result  on  each  material  was  determined,  and 
the  sum  of  the  differences  from  these  averages  was  taken 
without  regard  to  whether  +or — .  One  set  of  three 
analyses  was  rejected  on  account  of  an  obvious  clerical 
error  in  one  analysis  which  added  to  102-3.  Of  the 
remaining  iA  analyses  the  average  difference  from  the 
mean  was  0-39  per  cent.  In  order  to  compare  to  some 
extent  the  accuracy  of  the  work  and  sampling,  the  water 
determinations  of  the  same  extracts  were  similarly  com- 
pared, and  showed  an  average  error  of  0-31  per  cent. 
Asa  further  check,  the  non-tannin  results  of  the  66  analyses 
by  the  filter  method  with  Prof.  Paessler's  "  lightly  chromed 
powder "  carried  out  by  Messrs.  Amoldi,  Bosch,  Moll. 
Philip,  Sichling,  Seidel,  and  Veit  for  the  German  Analysen- 
commission,  and  published  in  the  report  by  Prof.  Paessler 
(Collegium  218  et  seq.  1908),  were  similarly  treated; 
and  showed  an  average  error  of  0-42  per  cent.  As  in  this 
case  the  samples  were  sent  out  as  identical  by  Prof. 
Paessler  himself,  together  with  an  identical  hide -powder, 
and  the  names  given  preclude  the  supposition  of  careless 
or  incompetent  work,  while  those  by  the  shake  method 
were  by  ordinary  commercial  chemists,  with  commer- 
cially drawn  samples,  and  any  hide-powder,  the  comparison 
of  the  results  is  interesting. 

Most  of  these  extract  manufacturers  now  admit  that 
present  results  by  the  shake  method  show  better  concord- 
ance than  the  former  with  the  filter,  and  several  of  the 
more  important  are  warm  supporters  of  the  change  ; 
and  complaints  now  centre  rather  on  the  defects  of  colour- 
testing  than  on  the  actual  tannin  determination. 

In  conclusion  I  may  say  that  the  evidence  I  have 
brought  seems  to  me  absolutely  to  establish  the  superior 
accuracy  (or  at  least  concordance)  of  results  of  the  shake- 
method  as  compared  either  witli  the  old  filter-method, 
or  with  Dr.  Paessler's  with  hghtly  chromed  powder,  and 
though,  as  Chairman  of  the  Commission,  I  shall  be  glad 
to  discuss  any  improvements  which  may  be  suggested 
either  in  accuracy  or  rapidity  of  execution,  I  consi(ier  that 
the  controversy  as  regards  the  superior  accuracy  of  the 
old  filter  method  is  now  closed  so  far  as  I  am  concerned. 


SOMK     INDIGO     PRODUCTS     FROM  .  NORTHERN 
NIGERIA. 

BY   A.    G.    PERKIN,    F.R.S. 

In  a  previous  communication  (this  ,1.,  1907)  an  account 

was  given   of  the  investigation  of  the  so-called  "  Gara- 

plant  ■'  which  had  been  forwarded  by  the  authorities  of 

Sierra  T.eone  to  the  Imperial  Institnle  for  an  examination 


of  its  dyeing  properties.  This  product,  which  consisted 
of  the  dried  and  fermented  stems  and  leaves  of  the 
Limcho-carpus  ci/anescens,  a  woody  climber  of  from  10  to 
40  feet  in  length,  contained  indigotiu  to  the  extent 
approximately  of  0-65  per  cent.  Somewhat  more  recently 
Prof.  Dunstan  forwarded  to  me  two  other  indigo  products 
also  from  West  Afi'ica,  but  this  time  from  Xorthern  Nigeria, 
one  of  which  closely  resembled  the  tJara  ]ilant  of  Sierra 
Leone,  whereas  the  second  consisted  of  specimens  of 
indigo  in  the  lump  form. 

For  the  examination  of  the  former,  which  consisted  of 
a  mixture  of  leaf  and  stem  of  a  dull  greenish-blue  colour, 
200  grms.  of  the  material  was  repeatedly  extracted  with 
boiling  water,  which  removed  (as  had  also  been  the  case 
with  the  Gara  plant)  a  very  large  quantity  of  a  brown 
substance.  The  residue  was  then  steeped  in  a  large  bottle 
repeatedly  with  alkaline  hydrosulphite  solution,  the  yellow- 
extract  oxidised  by  means  of  air  and  to  render  the  colouring 
matter  thus  precipitated  in  a  more  granular  form,  the 
mixture  was  boiled  and  treated  with  an  excess  of  sjilt.  The 
product  was  collected,  washed,  first  with  water,  and  then 
with  boiluig  dilute  hydrochloric  acid,  and  after  removal 
of  the  acid  was  allowed  to  dry  at  the  ordinary  temperature, 
so  that  the  substance  thus  obtained  was  in  a  porous 
condition  and  was  ea.sy  to  iiowder.  For  purification  it 
was  extracted  with  boiling  nitrobenzene,  and  the  crystal.^ 
collected  and  weighed,  tiy  ojierating  in  this  manner  an 
approximate  idea  of  the  colouring  matter  jiresent  in  the 
material  was  obtained,  though  this  value  is  probably  a 
little  too  low. 

Found  Indigotm  =P3035  grms.,  which  is  equivalent 
to  0-65  per  cent.,  a  result  curiously  enough  identical  with 
that  which  was  previously  given  by  the  "  (iara  "  plant. 

Somewhat  recently  the  authorities  of  the  Imperial 
Institute  obtained  for  the  author  some  (piantity  of  the 
air-dried  leaves  of  the  Lonclw-carpus  cyanesceiis  from 
Sierra  Leone,  in  order  that  a  chemical  examination  of  the 
indigo-yieldmg  principle  contained  in  the  plant  could  be 
carried  out.  and  also  that  a  better  knowledge  could  be 
obtained  of  its  commercial  possibilities.  Unfortunately, 
however,  the  leaves  on  arrival  were  found  to  be  devoid  of 
colouring  principle,  and  as  they  contained  some  indigotin 
it  was  evident  that  the  former  substance  had  been 
hydrolysed  by  fermentation.  It  is  quite  possible,  of 
course,"  that  the  indigo-yielding  substance  of  this  plant 
may  consist  of  the  i.satan  which  has  been  shown  by 
Beyerinck  (Proc.  K.  Akad.  Wetensch.  1900,  3,  101)  to 
exist  in  woad,  and  which  differs  from  the  better  known 
indican  of  the  Indignfcra!,  by  its  iastability,  which  ha. 
not  yet  permitted  of  its  isolation  in  a  laire  condition. 
Sho(ild  such  be  the  case,  an  eflcctive  chemiidl  examination 
of  this  plant  can  o.ilv  be  made  on  the  spot.  The  specuinen 
was,  however,  useful  for  reference,  for  as  there  was  a 
considerable  similarity  between  this  and  the  Northern 
Nigerian  product,  it  .seemed  likely  that  they  were  identical, 
and  a  comparison  of  the  samples  very  kindly  earned 
out  by  Prof.  V.  H.  BlacUman  of  the  1-eeds  University, 
leaves  little:  doubt  that  this  is  the  case.  Thus  it  was 
found  by  an  examination  of  the  materials  m  question. 
that  the  stems  offboth  possessed  a  similar  arrangement 
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of  epidermis,  selenchymaring,  vascular  bundles  and  pith, 
and  that  in  the  loaves  the  well-marked  arrangement  of 
hairs  (cliaraeteristie  of  the  L.  cyaneacens)  was  ))resent.  The 
form  and  arrangement  of  the  stomata,  and  of  the  veins  and 
the  striietine  of  the  n|i|ier  ;ind  lower  epidermis  of  tlic  leaf 
was  also  identical  in  the  two  lase.s,  and  as  a  result  Prof. 
Blackman  states :—"  The  unnamed  jilant  must  therefore 
be  L.  cijnnescens  or  some  very  elosely  reUited  form." 
The  specimens  of  indigo  above  referred  to,  and  whieh 
eonsistod  of  small  pvramids,  weighed  on  the  average  about 
7  grms.,  po8.sesscd  in  ))arts  a  eoppery  lustre,  and  were  of 
a  friable  nature.  For  the  analysis  of  tliis  produet  in 
regard  to  its  (xTceuta^'e  of  indigotin  and  inilirubin. 
a  somewhat  novel  method  devised  liy  \V.  P.  Hloxam 
and  the  author  was  em]iloyed.  As  certain  e.xperiments 
which  are  being  carried  out  by  this  process  are  not  fully 
completed,  the  details  are  reserved  for  the  full  communica- 
tion which  will  shortly  be  made  on  this  subject.  In  addi- 
tion to  the  amoiMit  of  colouring  matter  which  was  present, 
a  determination  of  the  mineral  matter  soluble  in  hydro- 
chloric acid,  of  the  substances  dissolved  by  alkali  after  this 
trcatment.andof  the  amount  of  other  impurities  contained 
in  the  indigo  was  carried  out.  The  results  are  embodied 
in  the  following  tjible. 

I.  II. 

Tcr  cent.  Per  cent. 

-Moisture 5.3g  — 

Indigotin    21-47  21-65 

Indirubin   I.33  mo 

Hrowii    matter   (indigo   brown)   soluble    in 

sodium  hydroxide   12-15  — 

Organic  matter,  solulilo  in  HCl    ...... .    .     10-83  — 

Organic  mutter  (|>lant  d6brU)  insoluble  in 

Aitrubenzcne 9.59  — 

luorgiinii'  matter  soluble  in  IICI  ,...!!!.     10-20  — 

insoluble  in  HCl 20-10  — 

10005 

A  complete  analysis  of  the  mineral  matter  (39-3  per  cent. ) 
was  not  ]H>rforme(l.  but  it  was  ascertained  that  whereas  the 
|K)rtion  insoluble  in  hydiiichloric  acid  w;is  ipiile  colourless 
and  consisted  almost  entiiely  of  silica,  the  dissolved  matter 
contained  iron  and  calcium  Siilts,  the  latter  in  considerable 
quantity.  The  existence  of  this  very  considerable  amoimt 
of  inorganic  substances  in  the  indigo  naturally  suggests 
adulteration,  but  on  the  other  hand  it  is  possible  that  this 
may  have  been  added  as  a  crude  lime  preiiaration  during 
the  process  of  manufacture,  to  assist  both  in  the  more 
rapid  oxidation  of  the  fermented  plant  solution,  and  to 
complete  the  jirecipitation  of  the  indigo  thus  formed. 
The  presence  of  iiulirubin  sup|K)rts  this  latter  contention, 
as  this  colouring  matter  is  always  formed  to  some  extent 
when  indoxyl  is  oxidised  in  the  presence  of  lime  water,  or 
indeed  under  any  other  faintly  alkaline  conditions. 

To  he  certain  that  the  colo'urinj;  nuittcr  present  in  this 
product  was  in  reality  indigotin,  and  not  sonic  closely 
allied  derivative,  a  nitrogen  estimation  of  the  substance 
isolated  in  the  usual  manner  by  means  of  nitrolx-nzene 
was  carried  out  with  the  following  result : — 

Found  X=  10-75. 

''irNio^'s'Jj  rciiiiires  N  =  10-C9  jwr  cent. 

With  regard  to  the  botanical  origin  of  this  indigo,  no 
information  could  l>o  given  by  the  Im]H<rial  Institute,  but 
It  was  stated  that  in  Xortheni  Nigeria  indigo  is  jiroduccd 
not  only  from  the  Umrlio-rnrpim  ri/nmsretis.  but  |)robably 
also  from  certain  speiies  of  Iiidiijoferit.  This  is  in 
harmony  with  the  following  extract  taken  from  the  "  Mis- 
cellaneous Trade  -Vol ices  "  of  this  Journal.  I.S8it,  p.  ,'>84  : 
"  Yoriiha  land*  is  famous  among  West  .Africans  for  its  blue 
dyeing.  Over  it  are  found  many  botiinieal  species  that 
yield  the  indigo  of  commerce." 

Fortunately,  however,  one  of  the  cakes  of  this  indigo 
was  found  to  contain  .some  fairly  large  fragiiicnis  of  stem, 
and  these  it  wnsonly  reasonable  to  anticipate  wen- derived 
from  the  plant  which  ha<l  U-en  cmjiloycd  for  the  manu- 
facture of  this  colouring  matter.  Tlii-  exaniinati(m  of 
these  was  again  very  kindly  undertaken  bv  Professor 
Blackmaun.  who  pronounced  them  to  he  very  similar 
and  probably  identical  with  the  leaf  stems  of  the  Lontho- 


•  Toraha  land  is  a  district  of  Nigeria. 


carpus  cyanesctns,  and  there  is  thus  practically  no  doubt 
that  these  samples  of  indigo  had  been  derived  from  this 
plant.  • 

It  is  thus  interesting  to  find  that  both  in  Sierra  Leone 
and  Northern  Nigeria,  districts  of  Western  Africa  which 
are  several  hundred  miles  apart,  the  same  plant  Loucho- 
carpitA  ci/aiiFsrt  n.'i  is  cniployeil  for  the  manufacture  of 
indigo.  In  Haucroft's  "  Pliilo.sophy  of  Permanent 
Colours  "  (Vol.  I.  1813,  H)8)  mention  is  made  of  the  intro- 
duction of  the  "  1'arooin  akkar."  which  grows  in  Sumatra 
and  is  probably  the  L.  cyanrscena,  into  Sierra  Ijcone,  so 
that  whether  it  is  really  native  of  this  part  of  Wejit  .Africa 
does  not  seem  to  be  certain. 

A  point  of  some  interest  is  afforded  by  the  occurrence 
of  browti  matter  in  both  these  West  African  indigo  products 
derived  from  the  Loncho-carpua  eynneaceiia,  for  such  ap|H"ars 
to  bo  always  present  in  natural  indigos,  whether  proiluced 
from  the  Polygonum  linctorium,  the  various  siiecies  of 
Indigo/era,  or  the  woad  plant,  Isiilislincloria.  It  has  long 
been  considered  likely  that  the.<c  brown  substances 
represent  a  "waste"  of  colouring  iiriiiciple,  and  recent 
work  in  the  I'nivcr.sity  of  Leeds  indicates  m  probable 
that  indigo  brown  itself  may  originate  in  this  manner. 
That  indigo  derived  from  such  distinct  varieties  of  plant 
should  invariably  contain  indigo  brown  certainly  lends 
support  to  this  view. 

In  an  earlier  (lapei,  "  Notes  on  West  African  Indigo,"  by 
Rawson  and  Knecht  (.Tour.  Soc.  Dvers  ami  (olourists. 
1888.  lili;  this  .J.,  1888.  42il)  an  account  has  been  given 
by  these  authors  of  some  indigo  jiroducts  which  had  Ijeen 
sent  to  this  country  by  .Sir  T.  (!oldio.  Governor  of  the 
Royal  Niger  Co.  These  consisted  of  the  leaves  of  a  plant 
in  ball  form  which  contained  indigotin  to  tho  extent  of 
0-51  per  cent,  and  (li)  small  conical  masses  of  imligo  which 
on  analysis  were  slio\m  to  po.s.sess  the  following  com- 
position : — 

Indigotin,  39-12.  Indirubin,  4-75  per  cent. 

Foreign  organic  matter,  29-17.     Ash.  19-00  per  cent. 

Unfortunately  the  botanical  origin  of  these  specimens 
was  lacking,  and  in  view  of  the  statements  that  indigo  is 
produced  in  Nigeria  from  a  variety  of  plants,  it  is  impossible 
to  conjecture  whether  these  indigo  samples  of  Rawson  and 
Knecht  had  ako  been  derived  from  the  L.  ryunearent. 
It  is  interesting  to  note  in  connection  with  the  leaf  product 
described  by  these  authors,  that  it  contained  a  large 
quantity  of  a  brown  subslaneet  soluble  in  boiling  water, 
and  the  pre-sence  of  this  they  considered  was  probably 
due  to  changes  which  had  involved  a  loss  of  colouring 
matter. 

Finally,  it  is  to  be  remarked  that  with  the  exception  of 
a  patent  taken  out  by  Calmette  (this  J.,  I '.1(12,  38)  for  the 
production  of  Indigo  from  the  L.  r»/(iHc\rcH.v.  the  author 
has  been  unal)lc  to  (lis<over  any  allusion  to  this  plant  in 
the  literature,  juul  information  apjiears  to  be  entirely 
lacking,  as  to  its  cagiabilities  in  this  rcs])cet,  as  eom|>ared 
with  tlioso  of  the  belter  known  indigo  pl.ant.s. 

Addendum. 

Since  the  communication  of  this  pajier.  it  has  lx>en 
possible,  owing  to  the  courtesy  of  Prof.  W.  (ianlner,  to 
carrj'  out  a  botanical  examinatlim  of  the  leaf  product 
described  by  Rawson  and  Knecht.  samples  of  wliich  lia<l 
been  jueservcd  in  tin-  nniseiim  of  the  Bradford  Technical 
College.  As  a  result  it  has  been  found  that  these  leaf 
fragments  possessed  the  same  structure  as  those  of  tin- 
'  L.  cyancacens,  and  there  can  thus  be  little  doubt  thai 
they  have  also  been  derived  from  this  plant.  On  the  olliii 
hand,  the  "  ball  "  form  of  this  product  has  a  very  distlu'  I 
appearance  from  the  "(lara  ball"  of  Sierra  Leoni-. 
previously  described  {loe.  rit.),  and  indicates  that  in 
Nigeria  a  ditTerent  process  of  native  manufacture  ii 
employed. 

•Prof.  Blarkinan  states,  "  I  see  no  reason  for  believing  that  it  is 
other  than  the  /,.  cuanrtcnu." 

t'lliere  is  evidence  that  in  surb  crude  fcniiented  prcparutions 
t>(  indigo  yielding  plants,  the  j>rcsciii-e  of  this  brown  matter  is 
usual.  A  snini-vvliat  hiniilar  product  to  those  derived  from  the 
/..  rj/afi'-tcrfi-K,  and   which  is  known  a«  "  .Aidania"  Imligo.  and  14 

{iroduced  from  a  perennial  bush  cultivated  In  Southcni  Japan, 
los  l)cen  examined  by  the  author,  ami  (oiind  to  contain  verj-  large 
i|unntitirs  "f  such  an  im|>urity. 
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Discussion. 

Prof.  W.  M.  G.\RDNBB  said  it  was  uncertain  whether 
natural  indigo  would  or  would  not  be  entirely  superseded 
by  synthetic  indigo.  A  great  deal  might  still  bo  done 
to  improve  the  production  of  natural  indigo,  to  which 
end  an  examination  of  indigo-producing  plants  from  all 
parts  of  the  world  would  be  of  service.  Plants  3-ielding 
better  supplies  of  the  product  might  still  be  found  and 
the  possibilities  of  improvement  Ijy  proper  selection  of 
.seed  and  cultivation  of  wild  species  should  be  investigated. 

J[r.  F.  VV.  Richardson  asked  if  any  analytical  figures 
were  forthcoming  to  show  the  relationship  between  the 
amount  of  indigotin,  indirnbiu,  and  browii  colouring 
substance  at  different  periods  in  the  growth  of  the  plants. 
Wastage  by  conversion  of  the  indigotin  to  the  browm 
colouring  substance  seemed  probable  and  such  a  series 
of  figures  would  locate  this  loss. 

Mr.  A.  G.  Perkin,  in  reply,  said  that  experiments 
carried  out  some  years  ago  by  Rawson  showed  that  the 


quantity  of  colouring  principle  present  in  the  leaf  of 
/.  Sumatrana,  varied  according  to  the  season  ;  thus  in 
one  instance  the  leaves  yielded  in  May  0'30  per  cent. 
of  indigotin  and  in  August  0-76  per  cent.,  whereas  in 
November  the  quantity  had  fallen  to  0.25  per  cent. 
With  regard  to  the  formation  of  brown  products  during 
the  manufacture  of  indigo,  which  apj)eared  to  represent 
a  loss  of  colouring  matter,  a  very  large  ([uantity  of  pure 
indican  had  been  prepared  in  order  to  study  this  jioint, 
and  it  was  found  that  though  indoxyl  when  oxidised  l)y 
air  was  converted  mainly  into  indigotin,  certain  seconclary 
reactions  took  place  at  the  same  time.  From  the  work 
of  Mr.  Bloxam  and  his  colleagues,  there  was  evidence 
that  in  southern  Lidia  the  indigo  plant  eoritained  more 
indican  than  that  growing  in  the  more  northern  districts. 
It  was  probable  that  the  natural  indigo  industry  would 
hold  on  for  some  time,  and  there  was  no  immediate  . 
prospect  of  it  dying  out.  Natural  indigo  might  yet 
be  more  economically  produced,  though  it  appeared  to 
him  to  be  doul)tful  if  synthetical  indigo  could  be  made 
much  more  cheaply  than  it  was  at  present. 
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Patents. 

Drawing  liquids  throagh  other  liquidi 
and  viewinr/  same  in  their  passage. 
Eng.  Pat.  4834,  March  3,  1908. 


of  greater   densitt/, 
E.  Wood,  Bolton. 


The  lighter  liquid  {e.g.,  oil  or  ether)  enters  by  the  pipes,  0, 
into  the  box.  C,  and  passes  upwards  past  the  ball-valve 
D,  into  the  transparent  sight  tube,  E,  which  is  filled 
with  the  heavier  liquid  {e.g..  water),  the  latter  being  pre- 
vented from  escaping  from  tlie  tube.  E,  by  the  ball- 
valve,  D.  The  lighter  liquid  rises  through  the  water 
and  can  be  seen,  and  the  quantity  passing  judged,  through 
the  transparent  tube,  E.  From  the  top  of  E,  tlie  lighter 
liquid  escajjes  through  the  passage,  (/.  past  the  ball-valve, 
H,  to  the  passages,  e,  P,  P',  Q,  which  are  connected  to 
spaces  in  which  there  is  a  slight  vacuum. — W.  H.  C. 

Separating  materials  of  difjerenl  specific  gravity.  H.  L. 
Lewis,  Launceston,  and  The  High  Moor  Syndicate, 
Ltd.,  London.     Eng.  Pat.  6253,  March  20,  1!)08. 


The  materials  to  be  separated  are  fed  along  witli  water 
into  the  upper  end  of  a  long  sluice-box,  a,  on  the  bottom 
of  which  a  layer  of  cocoanut  matting,  h.  is  spread.  Abovo 
the  matting  a  numljer  of  perforated  plates,  c,  are  arranged 
step  fashion,  the  front  of  each  plate  overlapping  the 
back  of  the  next,  but  s\ippiuted  a  little  distan<:c  above 
it,  so  as  to  leave  a,  space,  c,  tlirough  wliicli  the  water  can 
flow.  The  back  of  each  plate  is  bent  over  or  has  an 
angle-piece  fastened  to  it  to  form  a  weir,  d.  The, solids 
are  carried  down  by  the  flow  of  water,  pass  through  the 
perforations,  and  are  caught  behind  the  weirs,  the  water 
flowing  on.  When  sufficient  material  has  collected,  the 
plates  are  taken  out  and  the  solids  removed,  the  heavier 
bodies  being  found  nearer  to  tho  upper  and  the  lighter 
bodies  nearer  to  the  lower  end  of  tlio  sluice-box.— W.  H.  C. 

Priming  inks  and  the  like;    Moving-stirrer  apparatm  j«r 

mixing .     E.    and    H.    Bush,    Leeds.     Eng.    Pat. 

8623,  April  IS,   1908. 
The  vertical  shaft  by  which  the  stirrer- blades  are  rotate<l 
in  the  mixing  pan  is  made  in  two  parts  and  passes  through 
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[April  15.  lOOtf. 


Ik  V)riukct  Mi|)|i<)ili'il  jibovu  I  ho  |iaii,  l>eing  lotatwl  by 
goiiriiig  from  aliove.  Tlip  two  |>arte  of  tho  shaft  are  con- 
iici'tMl  hy  a  coin>ling  or  slcovo  which  is  altaclicd  to  a 
liaiul  levt-r.  l>n  raising  tlie  lever,  tlie  loiiphnu  is  lowered 
QVer  the  juiulioii  ami  the  scrajK'r  is  rotated.  On  depres- 
sing the  lever.  Ilie  eou|pliiig  is  raised,  thus  exposing  tlm 
joint  so  that  the  lower  portion  of  tho  shaft  eun  be  removed. 

— W.  H.  C. 

I'ljriimtUr.i,  or  (iit/iuraliii.  for  imcerloining,  or  meiixuring 
hiijh  Ifmjwnilurti'.  A.  W.  Di.vou  and  K.  Middleton, 
Shellield.  Kng.  Pal.  13.300.  .hine  23,  IIUIS. 
The  radiations  from  the  hot  body  aro  foeussiHl  by  a  lens 
and  thrown  u|K>n  a  ecll  formed  of  selenium  or  other  light- 
sensitive  substance.  The  selenium  cell  is  eonneeted  to 
a  galvanic  battery,  a  rheostat,  and  a  galvanometer  by 
which  the  change  in  i-esistance  of  tho  cell  due  to  tbc 
radiations  is  indicated. — \V.  H.  C. 


I'l/romcler. 


Kirner.     Fr.   Pat.  3!r),-Ji!l. 


UH)8. 


'L'wn  or  more  U'"'**^'',  '■  -•  '"''  immersed  in  tho  vessel 
the  tem|KTaturc  of  which  is  to  bo  ascertained.  Tho 
benil  of  each  tulw  is  filled  as  shown  with  an  alloy  or 
mixture  of  .salts  having  dilTerent  fusion  |>oint.s.  One 
branch,  3,  4,  of  each  tube  is  connected  to  a  manometer, 
ti.  7.  tilli-d  with  liquid,  and  the  other  bran<lies  are  con- 
nected to  tbo  apimratiis,  5,  On  cansing  tho  pendulum,  it, 
to  oscillate,  the  plunger,  8,  is  alternately  raised  and 
lowi'red.  anil  the  pre^ssure  of  the  air  in  the  chamber.  .">, 
rapidly  alternates.  If  the  substance  in  the  U-'»>nd  is 
molten,  then  the  alteniatioits  of  pre*>ure  are  communicated 
to  the  manometers,  ti,  7,  and  arc  rendered  visible,  but 
if  the  substance  is  solidilicd.  then  the  alternations  of 
jiressure  aro  not  transmitted,  and  the  lifjuid  in  the 
manometers  remains  stationary.  By  observing  tho 
lieha\-iour  of  the  liquid  in  the  manometers,  it  is  possible 
to  a.scertain  which  of  tho  substances  in  the  U-t>''>ss  's 
melte<t  and  which  is  solid,  and  conseipiently  tho  limits 
l>etween  which  tho  tem|iemturo  of  the  vessel  must  lie, 

— W.  H,  V. 

Slrninrr ;      Continuoiui     .     Aktieholaget     Separator, 

Stockholm.  Sweden.     Eng.  Pat.   Hi.047.  .Inly  2,S.  1908. 
I'nder  Int.  Cimv.,  Aug.  I.  I!>07. 

Thk  lluid  to  lie  strained  is  fed  into  a  h(ui/.i>ntal  cylinder 
within  which  a  horizontal  lylindrical  strainer  is  rotated. 
The  liquid  passes  through  the  strainer  into  the  interior, 
from  wliich  it  is  discharged  through  one  of  the  triiMnions 
by  which  tho  strainer  is  supjiorled  and  rotated.  The 
solids  aro  continuously  removetl  from  the  surface  of  the 
strainer  by  scrapers  mounte<l  on  a  frame  and  rotated 
relatively  to  the  strainer.  The  scraiiers  cause  the  solids 
to  move  along  the  interior  surface  of  the  stationary  cylinder 
to  the  oppo.^ite  end  from  that  through  which  the  liquid 
e«ca]X's.  The  s<»lids  then  enter  an  erdargcil  |K)rtion  of 
the  cylinder  within  which  a  bucket-wht'el  is  rotated,   by 


which  they  are  elevalcil  and  discharged  on  to  a  trough 
passing  through  the  up|>er  part  of  the  end  of  the  enlarge- 
ment.—W.  H.  ('. 

Sepfirating  mirifrnis  or  other  crushed  itolid  inattrials  from 
liquids.  A.  .).  Arbncklo  and  A.  Osborne.  Fr.  Pat. 
3!t3,ntK).  Sept.  5.  1908. 

Thb  mixture  of  solids  and  liquid  is  fed  continuously  into 
a  conical  ve.s.sel  and  the  .solids  which  settle  to  the  a|(e.x 
of  the  cone  aro  continuously  withdrawn  from  an  o|Hniing 
at  tho  bottom  by  one  or  more  rotating  drums. — W.  H.  C, 

Steam   and   compreKscd  air   pipeg,  joinU,   and   lite    like  ; 

ProcesK  for  the  trcitlment  of  and  a  compoKilion  In 

be  emploi/ed  therein.  P.  Mct'arthy,  Blacngwjnili.  and 
Tuck  and  Co.,  Ltd.,  Cardiff.  Eng.  Pat.  I8,ti3li,  .Sept.  5. 
1908. 
A  MIXTURE  of  about  96J  parts  of  cylinder  oil.  3  luirts  ol 
finely-groimd  graphite  and  J  part  of  steatite  is  intro- 
duced, by  a  device  similar  to  a  sight-feed  lubricator  Into 
the  steam  or  air  mains  at  a  jsiint  near  their  con\raence- 
mont.  The  mixture  is  said  to  be  carried  along  by  the 
steam  or  compressed  air,  and  is  sjiread  over  the  interior 
surface  of  the  main,  forming  a  coating  whii^h  preserves 
the  pipes  from  rust  or  corrosion  and  fills  up  any  small 
cracks  or  leaks. — \V.  H.  C. 

Introdticing    gajtes    into    liquids;      Ap/xirnlits    for . 

S.     P.     A.     Wenstrom,     Oskai-shamm,     Swollen.     V.S. 

Pat.  913,.^)Ur),  Feb.  23,  1909. 
TllE  gas  is  intrhduced  through  a  hollow,  (lerforated. 
rotating  shaft  which  is  mounted  horizontally  within 
the  ves.sel  containing  the  lii|uid.  Curveil  liaflle- plates 
aro  mounted  transvei-sely  across  tho  shaft,  and  inclined 
thereto,  and  are  rotated  with  it  for  the  pur|K).sc  of  breaking: 
up  tho  streams  of  gas  as  tlioy  issue  from  the  perforation>. 

— VV.  H.  C. 


DesicfJilintj  fluid  fiibntanceii  ; 
Osborne,  Hyde  Park,  Mass. 
1909. 


ApiKiriitiix  for .     W.  .*^. 

U,S,  Pat,  913.7<iO,  -March  2 


Thk  liipiid  to  be  desiccated  is  spread  ivs  a  thin  film  by 
the  spraying  device,  7.  u|x)n  the  surface  of  tho  endlosa 
metal  belt.  1.  which  |uisses  roimd  the  drums.  2.  3.  and  i» 
enclosetl  in  the  casing.  0.  The  drum.  3.  is  rotalwl  and 
the  drum.  2.  is  heated  internally.  .\ir  heate<l  by  the 
ap[>}iratus,  11.  is  drawn  by  the  fan,  10,  over  the  siirfacO 
of  the  belt  as  indiialed  by  the  arrows  in  the  opposite 
direction  to  that  taken  by  the  belt  itself.  The  desiccate<l 
material  is   removed   from   the   belt   by  the  scra|>er,    12. 

— W.  H.  (. 

Drying-marhinr.     ,).  H.  Uvan  and  .1.  F.  <  ("Toole.  Pittsbuif. 
Pa.      I'.S.    Pal.   913.774.    March   2.    I!t09. 

I'llK  material  is  allowed  to  fall  through  a  chamber  in  which 
a  numlxT  of  "  llue-|>ans  "  are  supimrtcd  one  above  the 
other,  and  a  current  of  drj-ing  medium  is  eausetl  to  |>»sm 
upwards  through  the  chamber.  Kach  "  flue-|ian  "  has 
rows  of  ]Uirallet  /\-shap<Hl  pirtilions  ^>n  its  np|ter  surface. 
s|«ced  aiwrt.  leaving  oix<nings  through  which  the  material 
falls,  the  upper  inlges  of  the  [uirlilions  in  one  pan  being 
diivctly  beneath  the  opi'nings  in  the  jMin  above. — \V.  H.  (*. 
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Filter-press    plate.     J.    W.    Biles,    Louisville,    Ky.     U.S. 
Pat.   914.476,   March   9,    1909. 

The  plate  is  foimed  of  a  central  web  with  vertical  rilm 
on  each  face  extending  beyond  the  periphery  of  the  web. 
A  rim  is  secured  to  the  ends  of  the  ribs  and  extends 
beyond  the  periphery  of  the  web.  Ojienings  are  provided 
for  the  exit  of  the  filtrate  by  extending  some  of  the  ribs 
to  the  edge  of  the  rim. — W.  H.  C. 

DistiUing  apparatta.     S.  Hamburger.     Ger.  Pat.  20!i.902, 

July  21,  1907. 
In  column  stills  of  the  usual  type,  instead  of  the  pipes 
through  which  the  steam  (or  vapour)  rises  being  fixed 
tiglitly  in  the  plates,  they  are  inserted  loosely,  with  a 
free  ann\dar  space,  through  which  the  liquid  being  distilled 
flows  downwards  instead  of  through  the  usual  overflow 
pipes.  In  this  way,  it  is  claimed,  a  more  intimate  contact 
between  the  vapour  and  liquid  is  attained.  The  apparatus 
is  stated  to  be  especially  useful  in  the  preparation  of 
formic  acid. — A.  S. 

Latent  Iteatof  vaporisation  of  liquids  ;  Regeneration  of . 

E.  Nobel  and  S.  Bessonoff.     Fr.  Pat.  395,108,  Oct.  9, 
1908. 

The  vapour  given  off  in  a  tubular  evaporator  is  asjjirated 
by  a  flump,  compressed,  and  returned  through  the  casing 
surrounding  the  tubes  of  the  heater,  where  it  gives  up 
its  latent  heat  to  liquid  circulating  through  the  tubes. 
The  pump  is  worked  by  a  heat  engine,  the  exhaust 
gases  being  circulated  through  a  separate  tubular  heater 
iu  the  evaporator  to  utilise  their  heat. — W.  H.  C. 

Evaporation  of  liquids  in  vacuo  ;   Apparatus  for  the . 

M.   Topfer.     (ier.   Pat.   207,152,  June   15,   1907. 

In  apparatus  of  the  type  in  which  a  heated  rotating  drum 
dips  into  the  liquid  to  be  evaporated,  contained  in  an  outer 
casing  from  which  the  air  can  be  exhausted,  it  is  proposed 
to  use  a  trough,  which  can  be  readily  removed  from  the 
casing  for  cleaning,  etc..  for  holding  the  liquid.  The 
trougli  is  moimted  on  rollers  which  run  on  rails  fixed  in 
the  outer  casing.  Gutters  are  provided  around  three 
Bides  of  the  trough  to  catch  any  condensed  liquid  falling 
back  from  the  drum,  and  to  prevent  oil  from  the  bearings 
supporting  the  drum  from  running  down  into  the  trough. 
The  trough  is  connected  with  a  vessel,  outside  the  casing, 
which  contains  the  liquid  to  be  evaporated  and  is  provided 
with  a  float,  whereby  the  flow  of  liouid  to  the  trough  is 
regulated. — A.  S. 

Filter  press  ;  Poioer .     E.  H.  Alvord,  Seattle,  Wash., 

,        _      U.S.A.     Eng.   Pat.    14.444,  July  7,   1908. 

See  U.S.  Pat.  894,996  of  1908  ;  this  J.,  1908,  886.— T.  F.  B. 

Separating   comminuted  ores   or  other  solid   matter  from 

liquids ;    Means   for .     A.    J.    Arbuckle    and    A. 

Osborne,     Belgravia,  Transvaal.     Eng.     Pat.     17,756, 
Aug.  24,  1908. 

See  Fr.  Pat.  393,990  of  1908;    preceding.— T.  F.  B. 

Separating  solid  bodies  from  liquids  by  cooling  ;  Apparalw 

for .     P.  Porges,  Vienna,  and  R.  Neumann,  Briiun- 

Konigsfeld.  .\ustria.     U.S.  Pat.  914,183,  March  2,  1909. 

See  Fr.  Pat.  390,816  of  1908  ;  this  .!.,  1908,  1 101.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LiGHT, 

Sampling  coal  ;  Accuracy  in .     E.  ( i.  Bailey.     J.  Ind. 

and  Eug.  ('hem.,  1909,  1,  161—178. 
It  is  pointed  out  that  coal  can  never  be  satisfactorily 
bought  and  sold  nu  tlie  basis  of  analyses  unless  detailell 
conditions  of  samjiliug  are  rigorously  fixed  and  adhered 
to,  as  otherwise  errors  due  to  .sampling  will  freipu'Utly 
ovcrsliadnw  variations  in  (|uality.  By  the  present  uu-lhods 
of  sampluig,  errors  of  3 — 5  per  cent,  in  the  amount  of  ash 
are  of  ordinary  occurrence  and  errors  of  from  15  to  30 
l)er  cent,  are  frequently  encountered.  The  deviations 
of  the  results  of  inclividual  determinations  of  ash  from  the 
*verage  residt  closely  follow  the  probability  curve,  a«d 
hen<'.e  the  error  of  sampling   by  a  given   methoti    can    be 


calculated  by  the  method  of  least  squares.  The  most 
important  factor  to  be  considered  in  .sampling  coal  is 
stated  to  be  the  "  size-weight  "  percentage,  i.e.,  the  per- 
centage of  the  largest  pieces  of  slate,  etc.,  to  the  total 
weight  of  the  sample  previous  to  its  last  division  or 
quartering.  The  weights  of  pieces  of  slate  and  coal  of 
various  sizes  (4-in.  bar  screen  to  80-mesh  sieve)  were 
determined  and  are  given  in  a  table  and  in  curve-diagrams. 
From  a  knowledge  of  the  relation  existing  between  the 
"  size-weight "  jiercentage,  the  amount  of  ash  due  to 
slate,  and  the  possible  error,  it  is  stated  to  be  fea.sible  xo 
take  a  sample  of  any  coal  with  an  assurance  that  the  results 
will  be  accurate  within  certain  limits.  A  series  of  experi- 
ments with  a  serai-bituminous  coal  containing  about  5  per 
cent,  of  ash  in  the  form  of  slate  and  other  impurities  in 
addition  to  the  ash  of  the  coal  itself,  showed  that  if  a 
maximum  error  of  2  per  cent,  is  not  to  be  exceeded,  and 
the  probable  error  is  to  be  less  than  0-4  per  cent.,  the  '"  size- 
weight  "  percentage  must  be  less  than  0-1,  whilst  it  must 
be  as  low  as  001  per  cent,  if  the  maximum  error  is  not  to 
exceed  I  per  cent.,  with  a  probable  error  of  nearly  0-2 
per  cent.  With  a  gradual  increase  of  the  "  size-weight "' 
percentage,  the  maximum  and  probable  errors  rise  rapidly. 
The  results  all  point  to  the  importance  of  taking  a  large 
initial  sample,  and  the  following  data  are  given,  based  on 
a  "  size-weight  "  percentage  of  0-01  and  a  coal  containing 
5  per  cent,  of  ash  in  the  form  of  slate  and  other  impurities. 


Weight  of  largest 

Original  sample 

Size  of  slate. 

piece  of  slate. 

should  weigh. 

inches. 

lb. 

lb. 

4 

6-7 

39,000 

3 

2-5 

12,500 

2 

0-75 

3800 

li 

0-38 

1900 

H 

0-24 

1200 

1 

0-12 

600 

0-046 

230 

O'OIS 

90 

With  respect  to  the  size  to  wliich  tlie  sample  should  be 
broken  before  quartering  or  dividing,  the  figures  given 
are  :  7500  lb.  sample,  2  ins.  ;  3800  lb.,  1 J  ins.  ;  1200  lb., 
1  in.  ;  460  lb.,  f  in.  ;  180  lb.,  J  in.  ;  4"0  lb.,  2-mesh  ; 
5  lb.,  4-mesh;  J  lb.,  8- mesh ;  J  lb.,  10-mesh.  If  the 
laboratory  sample  is  cni.shed  to  2-mesh  size,  it  should  not 
be  divided  to  less  than  8300  grms.  ;  4-mesh  size,  not  less 
than  1100  grm.s.  ;  8-mesh,  120  grms.  ;  10-mosh,  55  grms., 
and  20  mesh,  not  less  than  3  grms. — A.  S. 

Sulphur  in   coal  and  coke  ;     Determination   of .     M. 

Holliger.      Z.     angew.     Chcm.,     1909,     22,     436—449, 

493—497. 
The  author  has  made  a  comparative  study  of  the  methods 
in  common  use  for  the  determination  of  sulptur  in 
coal  and  coke.  The  conclusions  arrived  at  are :  (1). 
Eschka's  method  for  total  sulphur  is  liable,  to  be 
inaccurate  with  coals  containing  more  than  2  per  cent.. 
and  the  process  of  Hundeshagen  (this  J.,  1893,  465,  1062) 
gives  results  which  are  no  better.  (2).  .Sauer's  method 
of  determining  the  so-called  volatile  sulphur  should, 
especially  with  coals  yielding  nuich  gas,  be  modified  as 
follows  : — The  combustion  tube  is  constricted  to  5 — 7  mm. 
for  3 — 5  cm.  of  its  length  near  the  centre,  the  space  being 
filled  with  jiieces  of  platinum  wire,  and  this  (contact 
substance  is  strongly  heated  before  the  boat  is  pushed  into 
the  tube  ;  the  gaseous  products  are  passed  through  bromine 
water  or  1  per  cent,  hydrogen  peroxide  solution,  the  stream 
of  oxygen  being  very  carefully  regulated.  This  is  regarded 
as  the  most  reliable  method  of  determining  volatile  sulphur ; 
that  of  Pfeiffer  (this  .1.,  1905,  943)  is  only  suitable  for 
obtaining  rapid  approximations.  (3).  Tliesodiuiti  jtcroxide 
method  of  determining  total  sulphur  (this  J.,  1904, 'ISII 
may  bo  used  where  speed  rather  tluui  absolute  accuracy 
is  essential;  a  stout  platinum  wir*^  should  however  bo 
>ised  for  the  ignition  instead  of  au  iron  wire  ;  a  more  dilute 
chromate  solution  should  be  employed;  and  tl>e  liquid 
containing  the  cliromate,  after  neutralisation  by  ammonia, 
Khould  be  transferred  to  a  graduated  cyliu^ier  and  an  aliquot 
IJait  of  the  clear  liquid  titrated.  (4).  -Accurate  values  are 
ra|iidly  obtained  with  the  calorimctric  bomb,  but  sulphur 
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may  remain  in  the  ash,  if  the  proportion  of  this  be  high, 
and  it  is  sometimes  necessary  to  aidd  a  substance  capable 
of  raising  the  temperature  of  combustion,  in  onlcr  to  ensure 
complete  oxidation  of  tlie  suljihur.  (5).  Brunck's  method 
(tliis  .T..  I!HI.">,  108l>)  in  all  cases  gives  acc\uate  results,  and 
the  author  eonsidci-s  this  the  most  suitable  method  for 
determining  total  sulphur,  but  it  should  be  modilied  as 
follows  :— Platinum  is  used  as  a  contact  substance  in  the 
combustion  tube  and  hydrogen  i)eroxide  solution  as  an 
oxidising  al>8orlx<nt ;  after  combustion,  the  contents  of 
the  platinum  boat  are  treated  at  once  with  hydrochloric 
acid  and  the  mixture  eva])oratctl  to  dryness  on  the  water- 
bath,  the  hydrogen  jK-nixidc  solution  iM-ing  made  alkaline, 
b(ille<l  to  decompose  excess  of  the  reagent,  and  added  to 
the  residue  ;  the  whole  is  then  acidified  with  hydrochlorio 
acid  and  tilterctl  from  the  silica,  and  the  sulphuric  acid 
determined  gravimetrically.  titration  being  inadmissible. 
The  determination  of  volatile  sidphiir  is  looked  upon  as 
of  little  practical  value,  since  its  amonut  depends  on  the 
conditions  of  burning,  and  residts  obtained  by  com- 
bustion in  oxygen  cannot,  therefore,  indicate  what  would 
obtain  in  an  "ordinary  furnace.  The  sulph\iric  acid  pro- 
duced in  the  above  processes  of  determination  may  in  most 
cases  l>o  titrated,  either  by  the  benzidine  method,  as 
mollified  by  Friedheim  (this".T.,  1907.  IKi)  or  by  Hruhn's 
modification  of  the  chromate  method,  which  should  be 
carried  out  in  the  following  manner  : — .\n  aqueous  enuilsion 
of  barium  chromate,  precipitated  from  boiling  solution, 
is  prepared  so  as  to  contain  about  0(l.">  grm.  of  barium 
chromate  jier  e.c,  and  .'»  e.c.  of  this  wcll-sliaken  mixture 
diluted  with  50—100  e.c.  of  water,  arc  acidified  with  1  e.c. 
of  strong  hydrochloric  acid,  and  added  to  the  boiling  solu- 
tion to  be  tested  ;  boiling  ic  continued  for  some  time,  and 
then  the  excess  of  barium  chromate  is  prcci|)italcd  with 
ammonia,  the  excess  of  ammonia  boiletl  off,  and  tho 
filtered  litpiid  cooled  in  a  closed  flask  ;  20  e.c.  of  strong 
hydrochloric  acid  and  20  e.c.  of  10  per  cent.  ))Ota-ssium 
iodide  solution  are  then  added,  the  solution  made  up  to 
500  c.e.,  and,  after  half  an  hour,  titrated  with  thiosulphate. 

— F.     SODN. 

Liijhlimj  gns  ;  Delermination  of  the.  lienlimj  and  Muminalinij 

,^,,,-fr   of    .     N.    Tcclu.     J.    prakt.    Cliem.,    1909, 

79,   10.5— 171. 


SlKCK  the  heating  power  of  illuminating  gas  and  llie 
expansive  force  of  a  mixture  of  the  gas  aiul  air  when 
explode<l.  both  de|)end  essentially  on  the  temiierature 
produced  by  combustion  of  tho  gas.  the  author  makes 
use  of  the  relation  between  the  two  effects  mentioned  in 
order  to  obtain  a  measure  of  the  heating  jwwer  of  the  gas. 


The  apparatus  used  is  shown  in  tho  figure.  Tho  glass 
globe,  A,  holds  1  litre.  It  has  three  openings,  2  era. 
wide  ;  in  the  upper  one  the  glass  tube.  B,  is  fixed  airtight, 
in  tho  lower  one.  the  tube,  (',  1  cm.  wide,  is  placed  loosely, 
whilst  over  the  third  oiK'ning,  fits  loosely  the  aluminium 
cap,  1).  which  is  fixed  to  the  pendulum,  V..  In  using  tho 
apparatus,  tho  tap.  K.  is  closed,  and  tho  illuminating  ga.s 
is  passed  into  the  apparatus  through  the  tube,  C;  the  gas 
escaping  at  B  is,  after  a  time,  lighted.  After  30  seconds 
the  gas  supply  is  cut  off.  The  flame  immediately  becomes 
smaller,  and  air  is  drawn  into  the  globe  through  the  lower 
and  side  oiK-niugs;  sTd)se(pieutly  tho  luminous  flame 
becomes  blue  and  then  splits  into  two  cones  in  the  known 
manner,  the  outer  one  burning  at  the  mouth  of  the  tube, 
whilst  the  other  travels  down  into  the  globe  and  exphxles 
the  mixture  of  gas  and  air  therein.  Tlie  effect  of  a  detinito 
aliquot  jiortion  of  tho  force  of  the  explosion  is  registered 
by  the  movement  of  the  ])endulum.  Kxi>eriments  of 
this  kind  showed  that  different  samples  of  illuminating 
gas  had  a  heating  power  greater  by  from  0-3(>  to  9<i5 
per  cent,  than  that  of  a  mixture  of  equal  volumes  of 
hydrogen  and  methane.  The  method  may  also  be  used 
for  obtaining  a  measure  of  the  illun\inating  value  of  tho 
gas,  by  obser\  ing  the  time  which  elapses  between  cutting 
off  the  gas  supply  and  tho  explosion.  This  time  do|)ends 
upon  the  difference  between  the  sp.  gr.  of  the  gas  and  of 
tho  air,  and  in  general  the  illuminating  power  of  gas 
increases  with  its  sp.  gr.,  the  constituents  valuable  as 
illuminants  being  heavy  hydrocarbons.  If  the  projiortionH 
of  carbon  monoxide  and  dioxide  Ix)  greater  than  normal, 
the  sp.  gr.  is  increased,  and  the  illuminating  i>ower  dimin- 
ished, but  in  such  cases  the  ratio  between  the  heating  jmwer 
and  tho  illumiiuiting  power,  which  is  otherwise  tolerably 
constant,  is  altered. — A.  S. 

Copper   blasl-lunuice   gases.     Schorr.     Sec  X. 

Patents. 
Briqiiclliiig    fine    ami    and    the    waMe    materials    thereoj  ; 


Apptiratius  and  process  for 

Pa.     l".S.  Pat.s.  914,247  and 


(i.  B.  Damon.  Glensido, 
914,248,  March  2,  1909. 


The  fine  coal  or  waste  is  first  thoroughly  dried  and  then 
the  incombustible  matter  is  separated.  Tho  dust  is  next 
removed  by  suitable  machinery  and  the  fine,  dustless 
coal  is  liriipietted.  The  separated  portions  are  converted 
into  gas  in  a  ]iri^ducer  and  the  gas  is  utilised  to  dry  the 
coal  and  work  tho  machinery. — W.  H.  C. 

Coke  ovens.     H.   W.   Seymour,   Leeds.     Eng.   Pat.    1409, 
Jiily  21,  1908. 

The  horizontal  side  heating  flues  are  connected  at  either 
end,  by  vertical  flues,  with  one  or  other  of  two  horizontal 
flues  situated  beneath  tho  sole  of  each  oven.  The  opposite 
end  of  one  horizontal  sole-flue  is  connected  with  tho 
left  hand  regenerator  beneath  the  battery  and  the  opposite 
end  of  tho  other  sole-flue  with  the  right  hand  regenerator. 
In  one  phase  of  tho  working,  the  air  enters  the  regenerator 
on  one  side  and  pas.ses  thence  through  one  of  I  he  sole-flues 
under  each  oven,  to  tho  vertical  flue  at  one  side,  from 
which  it  is  distributed  to  the  airinlet  chambers,  issuing 
therefrom  to  meet  the  gas  for  heating  the  flues.  The 
waste  gas  jiasses  from  tho  o|)posito  end  of  the  flues  into 
a  similar  set  of  air-chambers  from  which  it  is  conducted 
by  a  vertical  fbie  aiul  the  other  sole-flue  to  the  opposite 
regenerator.  DamiH-i-s  are  pro\-ide«l  by  means  of  which 
the  ilirections  taken  by  the  waste  gas  and  air  can  l>o 
reversed. — W.  H.  V. 

Coke-orens.  The  Coke-Ovens  aud  Bv-Produols  C'o.,  Ltd., 
and  S.  X.  Wellington,  Irf>ndoii.  Eng.  Pat.  (5017, 
March    18,   1908. 

Tub  claim  is  for  an  inclined  coke-oven  heated  by  producer 
gas  generatofl  in  a  furmice  situate<l  liencjkth  the  ovens 
on  the  charging  siile,  each  furnace  serving  for  thri-e  or  moro 
ovens.  The  ovens  have  vertical  heating  flues  and  ea<!h 
oven  has  an  inclined  chequer-work  ivgeuerator  directly 
beneath  it.  Each  regenemtor  has  an  air  heating  Hue  on 
each  side  and  a  gas  heating  flue  is  arranged  lH'tw(H*n  each 
|>air  of  air  heating  flues.  Tho  air  and  gas  mix  an<l  enter 
at  tho  base  of  altenukte  vertical  flues,  pass  upwards,  and 
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return  down  the  ne.\t  vertical  flue  to  the  regenerator. 
Tlie  vertical  flues  on  each  side  of  the  oven  are  connected 
in  pairs  by  an  arched  flue  passing  over  the  top  of  the  ovon. 
The  gas  is  taken  ofi  by  a  series  of  vertical  passages  spaced 
apart  in  the  top  of  each  oven  and  connected  by  an  external 
pipe  which  conducts  the  gas  to  the  main. — W.  H.  C. 

Coke-ovetis ;  Rerjeneralive  — — ■.  J.  llueller,  Heme, 
Germany.  Eng.  Pat.  11,088,  May  29,  1908.  Under 
Int.  Con  v.,  May  29,  1907. 

In  a  horizontal  coke-oven  each  oven  wall  contains  a  series 
of  vortical  heating  flues  connected  in  pairs  at  their  upper 
ends,  and  inlets  for  gas  and  hot  air  are  provided  at  botli 
ends  of  each  flue.  The  odd-numbered  flues  receive  gas 
and  liot  air  at  their  lower  ends,  the  combustion  prodiicts 
pass  through  the  connecting  passages  to  the  even-numbered 
flues  and  there  receive  a  fresh  supply  of  gas  and  hot  air, 
and  the  combustion  products  finally  pass  to  a  solo-flue 
beneath  one  of  the  adjacent  oven  chambers  leading  to  one 
of  the  regenerators.  After  reversing,  the  hot  air  from 
this  regenerator  is  admitted  along  with  gas  at  the  bottom 
of  the  even-numbered  heating  flues,  and  the  combustion 
])roducts  fuially  pass  from  the  odd-numbered  heating  flues 
to  a  sole-flue  beneath  the  other  of  the  adjacent  oven 
chambers,  leading  to  the  other  regenerator.  The  hot  air 
passes  to  the  upper  tuyeres  througli  passages  in  the  walls 
separating  adjacent  heating  flues.  The  tuyere  brick-s  are 
formed  with  a  central  gas  orifice  surrounded  by  an  annular 
air  orifice,  and  the  wall  which  separates  the  air  and  gas 
orifices  is  provided  with  four  air  passages  inclined  in  the 
direction  of  the  gas  current  and  admitting  air  tangentially 
into  the  gas  orifice  to  give  the  gas  a  rotary  motion  and 
so  promote  intimate  mixing. — A.  T.  L. 

Gas  ;   Manufacture  of  •.     S.  N.  Wellington  and  A.  S. 

Everest,  London.     Eng.  Pat.  8186,  April  13,   1908. 

rAKBON  dioxide  evolved  by  heating  a  "  calcareous 
material "  in  a  retort  is  mixed  with  superheated  steam 
and  passed  through  a  retort  containing  carbon  or  coke 
and  heated  externally  in  a  furnace.  The  carbon  dioxide 
and  the  steam  are  decomposed  by  the  incandescent  carbon 
into  carbon  monoxide  and  hydrogen.  The  mixture 
(water-gas)  is  then  passed  through  a  carburettor  for  the 
purpose  of  enriching  it  with  oil  vapours. — W.  H.  G. 

dax-producers  for  use  in  melting,  Jiealinr/,  etc.,  in  the  manu- 
facture of   steel.     G.    E.    Scoby-Smith,    Bolton,    Lanes. 
.  Eng.  Pat.  12,856,  June  16,  1908. 

The  gas-producer  is  provided  with  a  rotatable  hopper 
supported  on  rollers  running  in  a  water-trough  formed 
in  the  top-plate  of  the  producer.  The  hopper  comprises 
a  liopper-plate,  provided  with  a  water-trough  for  cooling, 
carrying  a  square  casing  which  forms  the  body  of  the 
hojiper  and  is  provided  with  a  sand-sealed  cover.  The 
liopper-valve  or  tongue  is  a  rectangular  plate  hinged 
along  one  side  of  the  casing  and  bearing,  in  its  closed 
position,  against  the  opposite  side  of  the  casing  and  also 
against  adjustable  sloping  ledges  of  triangular  cross- 
section  fixed  along  the  two  other  sides  of  the  casing. 
A  h.eavy  poker  with  detacliable  prongs  at  its  lower  end 
passes  through  the  hopper-plate  and  is  suspended  by  a 
swivel  link  from  an  overhead  horizontal  girder  which  is 
free  to  rotate  about  the  axis  of  the  producer.  The  poker 
may  be  lowered  on  to  the  fuel  and  rotated  by  means  of 
a  "  tommy-bar,"  and  the  hopper,  hopper-plate,  and  poker 
may  be  rotated  together  about  the  axis  of  the  jiroducer 
between   successive   cliai'gings. — A.  T.  L. 

Gas-producer  and  process  of  qeneraling  gas.  C.  E.  Liicko, 
New  York.  U.S.  Pats.  914,003  and  915,034,  March  9, 
1909. 

Fuel  is  fed  in  regulated  quantities  from  the  hop]jer.  10, 
on  to  the  vibrating  step-grate,  3,  where  tlie  volatile  lon- 
stitucnts  are  gasified  by  a  regulated  stream  of  air  intro- 
duced tlirough  tlie  coiiduits,  21,  17.  The  incandescent 
non-volatilo  portion  of  the  fuel  is  dropped  on  to  the 
lower  fuel  bed  supported  on  the  grate,  25,  where  it  is 
gasified  by  air  introduced  through  the  apertures,  31. 
The  completely  oxidised  volalile  constituents  of  the  fuel 


pass  downwards  through  the  lower  incandi^sccnt  fuel 
bed  and  escape  along  with  the  gases  generated  there 
through  the  gas  pipe,  29,  28.— W.  H.  C. 

Gas  manufacture  ;    Process  for  ohtaiuini/  ilic  Ijy-producls 

of .  with  simMtaneous  purification  of  the  gas.     K. 

Burkheiser.  Fr.  Pat.  394.926,  Oct.  5, 1908.  Under  Int. 
Conv.,  Oct.  14,  1907,  and  Feb.  U  and  Sept.  14,  1908. 
A  PROCESS  for  obtaining  ammonium  sulpluxte  and  sulphite 
in  tlie  purification  of  crude  coal-gas,  coke-oven  gas,  and 
similar  gases  consists  in  passing  the  gas,  previously  freed 
from  tar,  over  a  heated  oxidising  substance  such  as 
bog-iron-ore,  and  causing  tlie  oxides  of  sulphur  which 
are  produced  to  combine  with  free  ammonia.  A  part  of 
the  ammonia  is  present  in  the  gas  which  jiasses  over  the 
oxidising  substance,  and  a  furtlier  quantity  of  ammonia 
is  obtained  by  treating  tlie  liquor,  collected  in  separating 
the  tar,  with  slaked  lime.  This  latter  supply  of  ammonia 
is  mixed  with  hot  air  or  gas,  and  in  one  method  of  working 
is  passed  tlirough  the  chamber  containing  iron  oxide  along 
with  the  crude  gas  containing  sulphuretted  hydrogen. 
In  another  method  of  working,  the  air  or  gas  containing 
the  ammonia  obtained  from  the  liquor,  and  the  gases 
containing  oxides  of  sulphur  are  passed  alternately  through 
a  single  washer,  or  these  two  currents  of  gas  are  passed 
continuously  through  separate  washers  through  which 
the  same  liquid  is  circulated. — A.  T.  L. 

Gases ;    Apparatus  for  purifying  and  cooling .     H. 

Uhlmann.  Ger.  Pat.  207,109,  Aug.  6,  1907. 
The  apparatus  is  for  the  purification  and  cooling  of  gases 
intended  for  use  in  gas  engines.  It  consists  essentially  of 
a  chamber,  open  at  the  bottom,  which  dips  into  an  outer 
receptacle  containing  water,  and  is  provided  with  a 
depending  partition  movable  vertically.  At  its  lower 
end  the  partition  carries  an  arched  plate  disposed  hori- 
zontally. The  outer  receptacle  has  an  overflow  ])ipe  for 
the  cooling  w.ater,  and  the  inner  chamber  is  provided  at 
the  top  with  inlet  pipes  for  the  cooling  water  and  the  gas 
to  be  purified,  and  with  a  pi])c  leading  to  the  gas-engine. 
During  the  suction  stroke  of  the  engine,  a  jjartial  vacuum 
is  produced  in  the  space  above  the  wat(!r  in  the  inner 
receptacle,  thus  causing  the  water  to  rise  to  the  level 
of  the  arched  plate  ;  the  gas  is  forced  to  pa.ss  through 
the  cooling  water  under  the  arched  ])latc.  On  the  com- 
jiletion  of  the  suction  stroke,  tlic  water  level  falls,  rising 
again  during  the  ne.'ct  suction  stroke  of  the  engine. — ..\.  S. 

Incandescence    rmmtle ;     Metallic for    lighting    and 

heating  purposes.  H.  Reosor.  London,  and  H.  E.  Bray, 
Woolwich.  Eng.  Pat.  13,828,  June  30,  1908. 
The  patent  is  for  a  mantle  having  its  threads  or  filaments 
composed  of  an  alloy  of  tungsten  and  molybdenum,  or 
composed  of  a  silver  core  coated  with  such  an  alloy. 
The  alloy  contains  for  ordinary  jxirposes  80  per  cent,  of 
tungsten   and   20   per   cent,    of   molybdenum,    but   these 
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|Ht»lrtM*titm-i  miiv  ^H^  \arn'.l  aiiuriiiiii;  i>>  I  In*  >li.ult;  *-»i" 
iiittoi.sity  of  tlic  light  rctiuiivil.  Tlio  iniiiitlf  iiiny  bo  of 
liny  of  the  iisiml  forms,  and  ilji  cdgo  or  oilgoi  are 
.ttrongthonwl  by  holding  them  in  a  ring  or  bar  of  U-section. 

EUetric  inenndt-acenl  lamp  lUiimenln  ;   Miniiilncliirt'  o/ . 

Thii     British    Thom-snn- Houston    Co..     Lt<l..     London. 

From  (ioneral  Klntric  Co.,  Kohoneotjkdy,  U.S.A.     Eng. 

Pat.  14.S«7.  July  13,  I'.HIS. 
Okdinaby  nu>t«lli.-i>d  carbon  filaments,  made  by  Hashing 
Hmooth  "  ba-sc  lilamentji "  in  hyilrotarbon  vapour,  ana 
then  tiring  the  tilament-s  (uickod  in  graphite  in  an  floutrically 
hi-atctl  graphite  tube,  eonsist  of  a  carbon  core  and  a 
surrounding  .thell  or  skin  which  is  not  lirnily  li.ved  to  the 
coro,  so  that  strippiiii;  or  fluking  may  occur.  The  invention 
consists  in  roughening  the  "  base  lilament  "  before  Hashing 
in  orxler  to  lock  the  metallised  shell  or  coating  securely 
to  the  core,  and  so  increase  the  life  of  the  HIament.  The 
roughening  is  effected  by  boating  the  base  lilament  in 
air  by  a  momentary  electric  current,  .so  that  the  resistance 
of  the  HIament  is  inoreasetl  by  about  25  i>er  cent. — A.  T.  L. 

Klrrlrical  glow  /<im/«  with  inrliil  fiinmtnls.  T.  McKenna, 
London.  From  t;liihlam|)eii»erk  .Anker,  Ges.m.b.H., 
Berlin.  Eng.  Pat.  19,118,  Sept.  11.  liK)8. 
SrrroKT.s  for  metal  filaments  in  incandeswnce  electric 
lam|M  are  nuwle  of  metal  coaled  for  about  half  its  length 
by  a  s|>ecial  proco.<s  with  a  low  oxido  of  tantalum  or  of 
niobium.  The  support  is  lii-st  coatod  with  colloidal 
tuotalic  or  niobic  acid,  then  slowly  dil(Hl,  and  finally 
healed  in  a  china  tube  to  13<1(»"  C.  in  an  atmosphere  of 
hydrogen.  To  obtain  the  tantalic  or  niobic  acid  in  the 
colloidal  form,  n  5  i)or  cent,  solution  of  the  [Wlassium 
salt,  obtained  from  the  pure  double  fluoride  of  |)otas,sinm 
and  the  rare  metal  by  precipitating  with  ammonia 
and  treating  the  precipitate  with  caustic  |>otash,  is  poured 
into  a  I  |>er  cent,  solution  of  sulphur  dioxide.  The 
I'olloiilal  acid  is  purified  by  dialysis  and  finally  evaiwrated 
to  a  syrup. — A.  T.  L. 

Cokt  oivfu ,'    Cuntinuuwi  )iuil-intercluimjinij  armngeineiU 

lor    .     E.    .Solvay,    Brussels.      U.S.    Pat.    yU..52,i, 

.Maroh  U,   HHIi). 

Ske  Eng.  Pat.  l(i,7Ht!  of  m»7  :   this  J.,  1S»08,  14.— T.  E.  B. 

HfM  ijtntralorK.     .1.    Malv.    Dresden,  Saxony.     Eng.    Pat. 
4o2«.  "Fob.   2S.    I!K)S. 

Skk  U..S.  Pat.  <.KX>,8I2  of  1908  ;   this  ,1.,  l!K)!t.  82.— T.  V.  B. 

Inriindtscimj  boditu  for  lue  in  incnndeMcent  gas  lightimj  ; 

Maniilaflwre  iij .     .M.  von  I'nruli.  Charlottenburg, 

Ccrmany.      Eng.  Pat.  17,5i)l5.  Aug.  21.  1908. 

Sue  Kr.  Put.  39:J„")87  of  1!M)S  ;  this  .7..  1'.I09.  132.— T.  F.  B. 


III.— DESTRUCTIVE 
TAR     PRODUCTS, 
AND    MINERAL 


DISTILLATION, 

PETROLEUM, 

WAXES. 


Patknts. 

liciiZenf  or  ifji  homoli>*jtitA  ;  Producimj /rom  ftetnileiiin. 

E.  A.  Starke,  Berkeley.  Cal.  l'..'^.  Pat.  913.78(t,  .March   2. 

r.MI9. 
TiiK  "distillate  of  |ictroluum  which  contains  a  ben/.eno 
nucleus  "  is  agitato<l  and  heated  with  concentrated  sul- 
phuric a<'id  until  the  evolution  of  sulphur  dioxide  cea,suM. 
The  moss  is  then  allowed  to  settle  until  the  sulphonic  acids 
have  sc|>arato<l  from  the  )>ctroleum  and  the  benzene  is 
recovei'e<l  from  the  sulphonic  acids  by  distillation. 

— W.  H.  C. 

Chlorinaltd  compound  and  proffM  o/  making  mme,  and 
apjnrnliiK  for  uliliiin'i  rhlnriw.  .1.  \V.  .\ylsworth. 
East  Orange.  N..I..  .Assignor  to  Fin-proof  Prinlucts  Co., 
N.J.      U.S.  P»t«.  914.223  and  914,224.  .March  2.  I9t).8. 

CHI.ORINE  ga^  is  forced  thnxigh  a  suitable  lir|uid  organic 
substance,  t  g..  naphthalene,  which  is  heatetl  uiuler  pressure. 
.An  apiNtratus  for  effecting  this  consists  of  a  closed  chamber 


colli. liiuiiu  111.- . Mi;.. 111.  material  and  having;  inside  u  ,»-ci.c- 
of  inverted  (mnshaiiid  partitions.  Tlicsc  partitions  an 
arranged  one  above  the  other,  the  U]>|>ermost  one  beiiiu 
below  the  level  of  the  litjuid  to  bo  chlorinated.  Tlu- 
chlorine  gas  is  introdncixl  into  the  chamber  inulernoatii 
the  lowest  partition,  and,  after  flowing  across  it,  then 
ascends  to  the  second  jjartition,  and  so  on  until  it  has 
reached  the  surface  of  the  liquid.  .Another  apparatus 
comprises  a  scries  of  chlorinating  chambeiN  wiiicli  aro 
placed  in  communication  with  one  another.  Throuuh  these 
ohamborH  the  gas  and  the  substance  to  bo  chloriiiattHl  are 
made  to  How  in  opposite  directions.  Both  forms  of 
oppuratns  are  provided  with  devices  for  separating  and 
oollocting  the  hydrochloric  acid  prodnco<l  during  the 
reaction. — P.  F.  C. 

Chlorinating  organic  bodies  ;    Process  of  .     C.    Ellis, 

White  Plains,  \.Y.,  and  K.  P.  McElroy,  Washington, 
D.C.,  -Assignors  to  Fireproof  Products  Co.,  New  Jersey. 
U.S.  Pat.  9I4,2,'>I,  March  2,  1909. 

Chlokine,  obtained  by  electrolysing  a  suitable  chloride, 
is  caused  to  act  upon  a  hytlrocarbon  of  the  aromatic  series 
{e.g.,  naplitlialeiu')  in  either  the  lic{uiil  or  solid  condition 
to  obtain  the  desired  organic  chloride. — W.  H.  C. 

Aromatic   nilro-c^mpounds ;    Process  for    preparing . 

Chem.  Fabr.  Criinuu,  Landshoff  und  Meyer.  .A.-(!. 
i;cr.  Pat.  207.170,  Feb.  2,   1908. 

NiTBoOEX  oxides  diluted  with  air  are  absorbed  by  /.inc 
oxide,  copper  oxide,  or  similar  oxide  of  low  basicity  ;  the 
resulting  prmlucl  is  heated  in  an  iron  tulio  to  2!Kr  ('..  when 
a  mixture  of  air  and  benzene  vapour  is  |iassed  through  the 
tube,  the  temperature  Ix'ing  increased  :  formation  of 
nitrobenzene  begins  at  300'  C..  but  above  3.">0  C.  it  is 
decom|)Osed.  The  product  consists  of  fairly  pure  mono- 
nitrobenzene,  the  yield  being  practically  i|uantilative.  iw 
caleuhited  from  the  nitrogen  oxides  used.  When  toluene 
is  similarly  treated,  a  nii.xturc  of  about  11  per  cent,  of 
m-  and  89  jier  cent,  of  o-nitrotoluone  results. — T.  F.  B. 

IV.- COLOURING    MATTERS    AND 
DYESTUFFS. 

Hafraiiin*  :      Coii.'ililutinfi    uj .      Sludifs    in    fftr  azitif. 

iierie'<.  Pari  I.  J.  T.  Hewitt.  IS.  H.  Newman,  and 
T.  F.  Winmill.  Chem.  Soc.  Proc.  I!H)9.  26.  8i>. 
PliEsiisAFUAMNK  hus  the  comiKisition  of  a  salt  (chloride) 
of  phcnylphenazonium.  According  to  Bernthsen  the  two 
amino-groui>s  are  symmetrically  situated,  whilst  Witt 
supiMiscd  that  one  was  in  the  phenyl  group,  only  one 
being  attached  to  the  phenazine  nucleus.  The  t|uestion 
was  apparently  decided  in  favour  of  Bcrnthsen's  formula 
by  Kiirner  ami  Schraube.  who  obtained  identical  dialkyl- 
safranines  by  the  oxidation  of  (n)  one  molecule  of 
«M-dialkyl-/<.phenylenediamino  with  two  molecules  of 
aniline,  and  (/>)  one  molecule  each  of  /«-plienyleni*<)iainine, 
aniline,  and  its  dialkvl  derivali\'e.  .More  ivcently, 
P.  Barbier  and  P.  Sisley"  ( Ann.  Cliim.  Phys..  I'.HW  [viii.). 
13.  9li.  anil  this  J..  19118.  17)  have  slated  that  pheiiu- 
satraninc,  as  piepaix'd  by  oxidi.sing  /i-phenylenediamino 
with  aniline,  consists  essentially  of  the  asymmetrio 
coni|H)iind  mixed  with  small  amounts  of  an  isonieride 
having  the  structure  given  by  Bernthsen.  The  prevent 
authors  find  that  the  liydroxya|>iisafranoue  obtained  from 
sufraniiic  is  iilciitical  with  that  pn'|>ared  by  ,lauU'rt"s 
method  from  nilrtisopheiiol  and  /ri-liydroxydiphi-nylamino 
(Ber..  I.S9.").  28.  273).  since  the  acetyl  derivatives  prciatrod 
from  both  siK'cimens  melt  at  271"  (uncorr.)  whether  alono 
Qr  mixinl  (Fischer  and  Hcpp  give  21)5 — 208°.  Ber.,  1897, 
80.  401). 

The  synthesis  of  an  asyniinetric  ]>henosafraiiine  by 
oxidatiiui  of  aniline  with  2  : 4'diaminodiphenyliiminn 
described  by  Barbier  and  Slsliy  (/or.  ril..  p.  |(l2l  could 
not  1h>  realised,  any  safranine  olilainixl  by  them  pri>bttbly 
owing  its  origin  to  admixed  4  :  4'.iliaminodiphenylamine. 
since  |)otJi.ssiiim  bichromate  converts  2 : 4'-diaminodi. 
phonylamine  into  aminophenazine  whether  aniline  he 
present  or  not. 

The  cx|K'rimeiils  recor<led  arc  cuily  comimtible  with 
the  symmetrical  (Bernthsen's)  formula  for  phcnosafruninc. 
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Flavorwl  derivatives  ;   Remarks  on  Herzig  and  Hofmann's 

paper  on .  completely  methylaled  .     N.   Waliaschko. 

Ber.,  1909,  42.  726—728. 

The  author  points  out  that  Herzig  and  Hofmann's  method 
of  preparing  pentamethylquercetin  (Ber..  1909.  42.  15.5) 
by  treating  quereetin  with  a  large  excess  of  alkaU  and 
dimethyl  sulphate  whereby  a  yield  of  25  per  cent,  of  the 
theoretical  was  obtained  is  not  so  suitable  as  his  own 
which  was  published  in  1904.  Trimethylquereetin  is 
prepared  by  dissolving  4  grms.  of  quereetin  in  200  c.c.  of 
hot  methyl  alcohol,  adding  to  the  partly  cooled  solution 
8  grms.  of  dimeth3-l  sulphate  and  then,  gradually.  3-6  grms. 
of  potassium  hydroxide  dissolved  in  a  little  alcohol.  The 
rcddi.sh- brown  liquid  soon  resumes  its  original  yellow 
colour  and  then  the  same  quantities  of  dimethyl  sulphate 
and  potassium  liydroxide  are  added  and  the  whole  left 
overnight.  The  resulting  crystalline  precipitate  is  washed 
with  water  and  reciystallised  from  alcohol,  whereby  rather 
more  than  50  per  cent,  of  the  theoretical  yield  of  trimethyl- 
quereetin is  obtained.  Pentamethylquercetin  is  pre- 
pared by  triturating  the  ijotassium  salt  of  trimethyl- 
quereetin with  an  excess  of  dimethyl  sulphate  and.  after 
standing  overnight,  treating  with  water  and  recrystalUsing 
the  residue  from  methyl  alcohol.   The  5-ield  is  quantitative. 

—J.  C.  C. 

DyesUii)  of  the  antique  purple  from  Murex  brandaris.     P. 
Friedlaender.     Ber.,  1909,  42,  765—770. 

The  author  has  continued  the  investigation  of  this  dye- 
stuff  (tliis  ,1..  1907.  1003)  and  finds  it  to  consist  of 
l> :  6'-dibromo-indigo, 

C6H3Br<^g>C^:  C<^'°>C6H3Br. 

Its  identity  was  proved  by  a  comparison  with  the  synthetic 
dye,stiiff  prepared  as  follow.s :  p-Bromo-o-toluidine  is 
converted  into  4-bromo-2-aminobenzoic  acid  ;  this,  when 
treated  with  chloroacetic  acid  furnishes  bromophenyl- 
glycin-o-carbo.xylic  acid,  which  is  condensed  v.ith  acetic 
anhydride  and  sodium  acetate  to  acetylbromoindoxyl. 
Both  the  natural  and  the  synthetic  dyestuff  give  a  pale 
yellow  vat  from  which  cotton  is  dyed  in  fast,  reddish-violet 
shades. — J.  C.  C. 

Iiidigoid  dyestiiffs   as   oil   colours.     Eibuer.     See   XIIU. 

Patent-s. 

Vat-di/isluffs ;     Mauufaclure    of    new    sulphurised 

of  the  nvthraquinone  series.     O.  Imray.  London.     From 
Soc.  of  Chem.  Ind.  in  Basle,  Switzerland.     Eng.   Pat. 
20,094,  Sept.   24,   1808. 
By     heating     2-methylbenzanthrone     with     sulphur     or 
alkali    polysulphides,   dyestutfs   are   obtained   which   dye 
iirnnordanted  cotton  in  an  alkaline  hydrosulphite  vat,  in 
blue-green  to  green-black  shades  of  good  fastness  to  washing, 
light,    and    chlorine.     Bj'    heating    10    parts    of    methyl- 
benzanthrone  with   50  parts  of    sidphur  at  200 — 240°(.'.. 
until  the  evolution  of  hydrogen  sulphide  ceases,  a  product 
is  obtained  which  when  purified  forms  a  black  powdei, 
dissolves    in    alkaline    hydrosulphite    yielding    an    olive- 
coloured    vat,    and    dyes    cotton    in    blue-green    shades. 
The  dyestuff  obtained   by  heating   10   ])arts  of   methyl- 
benzanthrone  with  40 — .50  parts  of  s\ilpluu'  at  300 — 330'  C. 
I     yields  au   olive- coloured  vat   in   which   cotton   is  dyed  a 
t     deep    black.     When    hea.ted    witli    sodium    tetrasulphidc 
I     for   1   hour  at   200 — 240°  C.    mrthylbenzanthrone  jnekls 
•     a  dyestuff  which  gives  a  blue  vat  in  wliich  cotton  is  dyed 
in  green-blue  shades. — F.  M. 

0-Hydroxya20  dyeslufs  ;  Process  for  preparinij  chrome . 

Baslcr    Chem.    Fabr.     Ger.     Pat.     206,698,    July    27, 
1907. 

The  diazo  derivative  of  l-amino-2-naphthol-3-carboxylic 
,acid  or  of  its  mono-nitro  derivative  is  combined  with 
resorcinol.  naphthols  or  their  sidphonic  acids,  or  other 
suitable  comjionents  for  o-hydroxyazo  dyestuffs.  According 
.to  the  component  used,  a  wide  range  of  shades  is  obtainable 
offer  chroming. — T.  F.  B.  ! 


j    Indoxylcarhoxylic    acid    and    indoxyl ;     Process    for    pre- 
paring   .     Kalle  und  Co.,  A.-G.     (Jer.  Pat.  206.903, 

Feb.  6,   1908. 

o-NlTROPHESyLCYAXiDE  is  reduced  by  iron  and  acetic 
or  hydrochloric  acid  to  o-aminophenylcyanide ;  chloro- 
acetic acid  converts  this  into  o-cyanophcnylglycine.  which 
is  readily  converted  into  indoxyl  or  indo.xylcarboxylic 
acid  by  heating  with  aqueous  solutions  of  alkali  hydroxides. 

— T.  F.  B. 

Indigoid  dyestuffs  :    Process  for  preparing  .     Kalle" 

und  Co.,  Akt.-Ges.  Ger.  Pat.  207,097,  Jan.  9,  1908. 
Dyestuffs  which  resemble  indigo,  giving  red-violet, 
deep  blue,  and  deep  green  dyeings  from  tlie  vat,  are 
obtained  by  the  condensation  of  a-isatin  derivatives 
(e.g.,  a-isatin  chloride  or  anilide,  thioisatin,  a-methyl- 
isatin)  with  substituted  phenols  or  naphtliols,  which  have 
at  least  one  o-position  to  the  liydroxyl  grou]i  free.  For 
example,  17-4  kilos,  of  1-4-dihydroxynaphthalenemono- 
methyl  ether,  22  kilos,  of  a-isatin  anilide.  and  50  kilos, 
(if  acetic  anhydride  or  120  kilos,  of  benzene  are  heated 
imder  a  reflux  condenser.  The  dyestuff  crystallises  on 
cooling,  and  dyes  wool  fast  blue  shades  from  the  vat. 
These  dyestuffs  are  fast  to  alkalis,  whereas  those  from 
o-isatin  derivatives  and  unsubstituted  ])henols  or  naphthols 
are  not.— T.  F.  B. 

Dyestuff  [from  dinitroresorcinol]  ;    Process  for  prepitring 

a  brown .     K.   Sunder.     Ger.   Pat.   207,465,  Sept. 

11,  1907. 

Resoecixol  (100  parts)  is  nitrated,  and  the  dinitro- 
compotmd  obtained  is  made  into  a  paste  with  water, 
and  stirred  for  some  time  with  20  per  cent,  ammonia 
solution  (1000  parts),  at  the  ordinary  temperature;  at 
first  a  brown  solution  is  produced,  but  gradually  a  green, 
crystalline  compound  is  precipitated,  which  is  filtered 
off,  washed  witli  a  solution  of  salt,  and  dried.  It  contains 
no  free  ammonia,  and  is  soluble  in  cold  water,  and  readily 
in  warm  water.  When  its  aqueous  solutions  are  suitably 
thickened  and  printed  on  fabrics,  even  without  mordants, 
and  then  steamed,  brown  shades  very  fast  to  soaping 
and  light  are  produced.  It  can  also  be  applied  in  con- 
junction with  various  acid  and  basic  dyestuffs,  with 
or  without  a  mordant. — T.  F.  B. 

Colouring  matters  containing  sulphur  [Thioindigo  dye- 
stuffs]  and  capable  of  dyeing  from  a  vnt  ;    ilanufaclMrc 

of  red .     P.  A.  Newton,  London.     From  Farbenfabr. 

vorm.   F.    Bayer  und  Co..   Elberfeld.   Oermanv.     Enu-. 
Pat.  10,755.  May  18.  1908. 

See  Fr.  Pat.  390,352  of  1908  ;  this  J.,  1908,  1015.— T.  F.  B. 

.•I20  dyestuff  and  process  of  making  same.  C.  Imnierhciser, 
Assignor  to  Badische  Anilin  und  Soda  Fabrik.  Ludwigs- 
hafcn  on  Rhine,  Germany.  U.S.  Pat.  914,144.  Marcir2, 
1909. 

See  Fr.  Pat.  393,580  of  1908  ;  this  J.,  1909,  137.— T.  F.  B. 

Azo  dyestuff  and  process  of  making  same.  P.  .luljus  and  E. 
Fu.ssenegger,  Assignors  to  B:i,dis(lic  .\nilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine.  (Jcrmanv.  I'.S. 
Pat.   914,146,   .March  2,   1900. 

SEEFr.  Pat.  391.I.-i5of  1908  ;  this.l.,  19US.  1148.- T.  F.  B. 


v.— PnEPARING,   BLEACHING,   DYEING, 
PRINTING,     AND     FINISHING      TEXTILES 
YARNS,    AND    FIBRES. 

Silk;   Dclcrrnination  of  weighliwi  in .     P.  Hccrmaun. 

Farber-Zeit.,   1909,  20,  75—78. 

JIosT  recent  processes  for  the  estimation  of  weighting  in 
silk  fabrics  depend  upon  the  extraction  of  the  weighting 
sub.stance.  In  siiite  of  the  success  of  many  of  these 
methods,  especially  that  of  Ristenpart  for  .Monopol  Blacks 
(this  J.,  1908,  329),  much  can  still  be  said  for  the  e,stinmtion 
by  nitrogen  determination.  Sislcy.  by  his  investigations 
(tills  J.,  1907,  005)  jiroved  that  extraction  mothoos  only 
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gave  unitiMin  n'^iills  uinli'i  nruiiii  iltlinito  conditions  and 
that  sliRht  variations  from  tlieso  conditions  led  to  quite 
different  results  heing  obtained.  The  autlior  tinds  that  soft, 
slightly  weighted  or  tender  silks  give  erroneoiLs  results  by 
extraction  methods  on  account  of  the  action  on  the  material 
of  the  reagents  employwl.  This  is  especially  true  of  the 
alkali-treatment  in  Ristenpjirfs  method.  By  substituting 
for  the  .\71-iKitassiuni  hydro.xide  used  in  this  method, 
a  mixture  of  e(|ual  ])arts  of  .V/1  potassium  hydroxide  and 
glycerin  of  28"  B.,tliis  action  on  the  lihrc  is  very  considerably 
reduced.  t)n  applying  this  motlitication  of  Ristenpart's 
method  to  silks  weighted  with  iron  eompound.s,  it  wag 
found  that  the  alkali-glycerin  solution  dissolves  Pni.'ssian 
blue  quantitatively  from  the  tibro  if  the  extraction  is 
etiected  at  SO  ('.,  and  from  the  .solution  ohtaincd.the 
Prussian  blue  can  be  precipitateil  by  acidilication.  Any 
iiiju  present  as  oxide  or  gallnte  remains  of  course  on  the 
fibre.  If  a  silk  bo  heavily  weighted  with  say  tin  oxide 
and  tin  phosphate  in  iwldition  to  Prussian  blue,  it  is 
neces-sary,  after  once  extracting  with  the  alkali-glycerin 
sniutioni  to  treat  the  material  with  cold  hydrochloric  acid 
(20  )ier  cent.),  and  finally  to  reiieat  the  extraction.  By  this 
nutans  the  tin  phosphate  is  rcmo\cd  by  the  acid,  and  the 
Prussian  blue  by  the  alkali-glycerin  solution,  whilst  the 
tii»  oxide  remains  on  the  fibre. — P.  F.  C 

Treating  cellulose.     Borl.     See  XIX. 

EUclriiytic  bleaching.     Fraass.     See  XIX. 

Patkkts. 

Orllulose   and   albuminoids   [artificial   silk] ;     Process  for 

strentjihening  materials  composed  of .     X.  Eschalier, 

Second  and  Thirtl  A.lditions.  dato<l  Oct.  7.  1908.  to  Fr. 
Pat.  374.724.  April  24.  1900.  (See  this  .1..  1907.  821  ; 
1908,  157.) 
The  aldehyde  and  the  dehydrating  agent  which  are 
employed  for  strengthening  artificial  silk  may  be  applied 
to  the  material  either  alternately  or  simultaneously.  The 
following  ]iroccss  gives  good  results.  The  material  to  be 
treated  is  impregnated  with  a  solution  of  lactic  acid  and 
alum,    of    such   a   concentration    that    the    fibre    retains 

."i t;  per  cent,  of  its  weight  of  each  reagent.     It  is  then 

)>laced  in  a  closed  vessel  containing  a  dehydrating  agent 
such  as  sulphuric  acid  at  50—60^  C.  Through  an  oj^ning 
in  the  wall  of  the  vessel.  10 — 25  parts  of  a  40  per  cent, 
solution  of  formaldehyde  are  introduced  for  each  100  parts 
of  material.  The  opening  is  then  sealed  and  the  apjiaratus 
is  heated  to  HO — 60°  C.  for  a  further  5  or  fi  hours.  The 
material  is  then  removed,  washed,  and  dried.  Fibres  which 
have  been  treated  in  the  manner  described  in  this  patent, 
exhibit  an  increased  affinity  for  dycstuffs  if  treated  with 
a  solution  of  scxiium  or  potassium  hydroxide.  If  a  con- 
centrate<l  solution  be  employed,  the  time  of  action  must 
lie  short  or  the  strength  of  the  tibrc  will  be  atlected  and 
its  length  will  l>e  diminished.  Oxidising  agents  such  as 
hy|K)chloritcs  may  be  added  to  the  solution. — P.  F.  C. 

Cellulose  products  [fibres,  elc.]  from  eelluloie-cuprammonium 

sol ul inns  ;    Process  for  preparing   .      P.    Friedrich. 

Gcr.  Pat.  2(Mi,8S3,  Aug.  27,  1907. 

SoLUTlDNS  of  cellulose  in  ammnniacal  cop|)er  solutions, 
eontaining  0  i>er  cent,  of  cellulose,  arc  force<l  through  suit- 
able orifices  into  a  coagulating  bath  consisting  of  25  kilos, 
of  sodium  chloride  and  45  kilos,  of  sodium  hydroxide  in 
100  litres  of  water,  pn-ferably  warmctl.  The  threads  are 
washed  in  the  usual  manner  and  drie<l  \nider  tension. 

— T.  F.  B. 

Textile  and  other  materials  ;    Treatment  by  liquid  processes 

of  .     (I.    Malard,    Tourcoing.    France.     Eng.    Pat. 

759.  Jan.   i:).  1908. 

The  invention  is  dcscril>cd  as  applied  to  an  ap|uknktiis  for 
s»-ouring  and  decreasing  wool.  The  wool  is  carried  on  an 
endless  band  al)Ove  a  vat  dividinl  into  compartments. 
Fresh  scouring  liipior  is  introduced  intna  com|>artmcnt  at 
one  end.  aiul  the  li(|Uor  charged  with  wool  grease  is 
withdrawn  from  the  last  compartment  at  the  other  end. 
'Hie  object  of  the  in^ention  is  to  provide  means  for  tran.t- 
ferringa  |xjrtion  of  the  liipior  from  one  com|iartmcnt  to  the 


next  in  a  direction  .i|i|k>mU'  l<>  tl^il  m  \thicli  ilic  wool 
travels.  From  ench  comiJiirtmcnt  the  lii|Uor  is  force<l  by  a 
pump  or  tlie  like  through  an  ascending  pipe  ending  in  a 
sprinkler,  through  which  it  is  discharged  on  to  the  wool. 
In  each  compartment  also  is  a  float,  the  one  in  the  first 
com[»rtment  being  connected  to  the  tap  controlling  the 

Si|io  through  which  fre.sh  liipior  is  supplied.  The  othe.- 
oats  are  c:onnected  to  oscillating  trays  above  the  com- 
|>artmenls  and  directly  beh>w  the  sprinklers,  and  the.so 
work  in  such  a  maimer  that  of  the  liipior  withdrawn  from 
agiven compartment  and  forced  through  the  sprinkler,  the 
first  |K)rtion  which  drains  through  the  wool  and  which  is 
lieiieo  most  highly  charged  with  wool  grease.  Hows 
from  the  oscillating  tray  into  the  next  com|Kirtment  nearer 
the  outlet  end,  and  then  as  tlic  float  in  this  com|uirtment 
rises,  the  tray  is  gradually  tilted  in  tlie  op|)osito 
direction,  and  the  latter  portion  of  the  liquor  Hows  baik 
into  the  compartment  from  which  it  was  withdrawn. 

—A.  .S. 

Wool-ieouring  and  other  liquors  ;  Apparatus  for  burning 
the  evil-smelling  distillation  gases  produced  in  working- 
up .      0.  Zahn.     Ger.  Pat.  206.747.  April  16.  1907. 

The  gases  are  passed  through  a  combustion  chamber  in 
which  fuel  gas  is  burnt  with  the  least  possible  quantity  of 
air.  Separate  inlets,  fitted  with  damjiers,  are  provided  for 
supplying  air  for  the  combustion  of  the  fuel  gas  and  of  the 
distillation  gases  respectively.  The  inlet  for  the  air  for 
burning  the  distillation  gases  is  dispo.sed  above  the  other 
air  inlet,  so  that  the  air  is  preheated  by  pissing  through  the 
fuel  gas  flame. — A.  S. 

Chlorine    gas    [for    bleaching] ;     Methotl    of    treating    and 

utilising   ,     E.    C.    Paramore,    Philadelphia.     Pa., 

Assignor  to  Electro-Bleaching  Gas  Co.,  New  York.    U.S. 
Pat.  908,120,  Dee.  29,  15)08. 

Chlorine  gas  is  dried,  cooled  say  to  0'  V.,  then  suddenly 
heated  by  passing  it  through  a  porcelain  tube  heated,  for 
example,  to  500"  F.,  next  electrified,  and  afterwards 
again  cooled  and  liquefied.  The  electrification  of  the 
gas  is  effected  by  passing  it  through  an  annular 
glass  chamber  surrounding  an  iron  core  on  which  is  wound 
a  primary  coil  connected  to  a  source  of  electric  current 
of  an  "  extremely  liigh-tensione<l  oscillatory  character  "  ; 
the  glass  chamber  itself  is  wound  with  a  secondary  coil  of 
fine  wire,  which  acts  in  a  similar  manner  to  the  step-up 
coil  of  a  transformer.  It  is  statc<i  that  after  this  treatment 
the  chlorine  g.'vs  has  little  or  no  odour,  whilst  its  bleaching 
properties  are  improved.  (See  also  Eng.  Pat.  2039  of 
1901  and  U.S.  Pat.  780,595  of  1905;  this  J.,  1901,  1002; 
1905,  503.)— A.  S. 

Washing  and  bleachitig  liquid  ;  Process  for  the  preparation 

of  a   .     JI.    Vogtherr   and    H.    Knorr.     tier.    Pat. 

207.258.  Jan.  11,  1908. 

A  WASHINO  and  bleaching  liquid,  which  has  no  injurious 
action  on  the  fibre,  is  prepared  by  leading  chlorine  into  » 
solution  of  scKlium  carbonate  imtil  evolution  of  carimn 
dioxide  begins,  then  adding  caiLstio  soda,  and  finally 
lea<ling  in  carbon  dioxide,  until  the  liquor  contains  only 
sodium  bicarbonate  in  addition  to  sodium  hypoohlorit« 
and  sixlium  chloride. — A.  S. 

Dyeing  machine.     R.  P.  Smith  and  G.  E.  Drum,  Phila- 
delphia, Pa.     U.S.   Pat.   905,473.   Doc.    1,   1908. 

The  material  to  l>o  dye<l  is  placed  in  a  rectangular  cage, 
which  is  divide<l  into  coni|virtment.s  by  means  of  \»r- 
forated.  hinged  (uirtition  walls.  The  top  and  bottom 
of  the  cage  arc  also  i)erforatc<i.  and  the  side  walls  project 
a  little  tx-yond  them  so  that  when  the  receptacle  is  lowered 
into  the  dye-vat,  thejse  extensions  engage  in  grooves  and 
the  circulating  dye-liquor  is  forced  to  piiss  through  the 
cage,  which  lit«  over  a  perforated  false  bottom  in  Iho 
dye-vat.  The  spjico  below  this  false  lM>ttom  is  in  com- 
munication with  two  cylinilrical  chambei-s  fixed  to  the 
side  of  the  ves.sel  and  the  upper  jvarts  of  these  ore  in  com- 
munication with  chaimels  in  the  perforated  cover  of  the 
machine.  Screw  jiropellors  work  inside  the  cylinders 
and  circulate  the  dye-liquor,  forcing  it  up  through  Iho 
material  or  over  the  cover  of  the  dye- vat  which  distributes 
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it  evenly  over  the  material.  Upon  completion  of  the 
dyeing  operation,  the  cage  is  lifted  out  of  the  dye- vat. 

— F.  M. 

Textile    ■materials;     Apparatus    for    lite    boiling,    dyeing, 

impregnation,  etc.,  of .     F.  F.  Gebaiier.     Ger.  Pat. 

206,708,  June  15,  1907. 

In  apparatus  of  tlie  type  in  which  the  liquor  is  circulated 
continuously  through  the  system,  a  high-pressure  turbine- 
pump  is  inserted  in  the  circuit,  and  suitable  connections 
and  valves  are  provided,  wliereby  this  pump  first  sets  in 
action  a  water-jet  pump  in  order  to  produce  a  vacuum 
in  the  receptacle  in  which  tlie  treatment  of  the  textile 
material  is  performed,  tlien  causes  tlie  liquor  to  circulate 
through  the  system,  and  finally  when  tlie  treatment  is 
completed,  causes  cold  water  to  pass  through  the  apparatus. 

— A.  S. 

Crape-like  effects  on  cotton  tissue.^  ;  Process  for  the  pro- 
duction of .     C.  Schimmel,  jun.     Ger.  Pat.  207,372, 

May  U,  1907. 

In  the  production  of  crape-like  effects  on  cotton  tissues 
by  spra3'ing  them  with  hot  water,  the  effect  produced 
depends  upon  the  temperature  of  the  water.  According 
to  the  present  patent,  a  suitable  substance,  e.g.,  calcium 
chlorate,  is  added  to  the  water  in  order  to  allow  of  its 
being  used  at  a  higher  temperature  than  hitherto. — A.  S. 

Fireproof  material  [fihre].  J.  W.  Aylsworth,  East 
Orange.  N..I.,  Assignor  to  Fireproof  Products  Co., 
N.J.     U.S.   Pat.   914,222.  March  2,   1909. 

The  fibre  is  impregnated  with  a  chlorinated  derivative  of 
naphthalene  (see  U.S.  Pat.  914,223,  page  360.).  wliich 
contains  about  68  per  cent,  of  chlorine,  is  soluble  in 
chloroform,  carlion  tetrachloride,  and  na)ihtha,  has  a 
sp.  gr.  about  1-85.  m.  pt.  202^  F..and  is  waxlike  in  appeai-- 
ance.— P.  F.  C. 

Wool ;    Process  of  freeing   raw  from   its  yolk  and 

grease  by  electrical  means.     J.   M.    Baudot.  Tourcoing, 
France.     U.S.  Pat.  914,368,  March  2,  1909. 

See  Ft.  Pat.  37.5,237  of  1906  ;  this  J.,  1907,  963.— T.  F.  B. 

Printing  [fabrics,  e/c]  ,■    Impt.<!.  in .     P.  A.  Newton, 

London.     From  Farbenfabr.  vorm.   F.   Baver  imd  Co., 
Elbei-feld,  tJermany.     Eng.  Pat.   11,314,  Jlay  2.5,  1908. 

See  Fr.  Pat.  390,979  of  1908  ;  this  J.,  1908, 1110.— T.  F.  B 

Dressing  fabrics  and  fibres,  manufacture  of  paper,  wood 
pulps,  hectographic  compositions  and  inks,  printing 
rollers,  plastic  rnasses  and  the  like  \Use  of  polyglycerins]. 
C.  Claessen.  Berlin.     Eng.  Pat.  9.579.  Jlay  2,  1908. 

See  Ger.  Pat.  198.71 1  of  1907  ;  this  J.,  1908.  803.— T.  F.  B. 

VI.— COLOURING    WOOD,    PAPER, 
LEATHER,    &c. 

Patent. 

Wood  ;  Colouring .     W.  A.  Hall,  New  York,  Assignor 

to  American  Mahogany  Co.,  Maine.     U.S.  Pat.  913,128, 
Feb.  23.  1909. 

The  wood  is  first  subjected  to  the  action  of  a  vacuum 
in  order  to  remove  tlie  air  and  render  the  wood  absorbent. 
and  it  is  then  treated,  under  high  pressure,  with  a  hot 
aqueous  amnioniacal  solution,  containing  a  suitable 
lolouring  matter  which  dissolves  in.  but  is  not  injured  In-, 
in  ammonia  solution. — B.  N. 

VIL- ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC    ELEMENTS. 

Cunt's  ami  {nionosul pho  per-arid)  ;   Synthesis  and  formula 

of .     H.  Ahrle.     .1.  prakt.  Chem..  1909.  79.  129— 

104.     (See   this   ■].,    1900,    172,    278.    071.    777;     1901, 
578;    1902,  34.3,  913.) 

The  author  fir.st  discusses  the  literature  and  shows  that 
upon  theoretical  grounds  the  most  probable  formula 
for  Caro's  acid  is  SOsH-O-OH.     (The    O-OH  group  is 


wTitten  as  shown  in  order  to  avoid  discussion  of  the 
nature  of  the  linking  of  the  0,  group  in  peroxides.)  A 
study  of  the  kinetics  of  tfie  reaction  between  hydrogen 
peroxide  and  sulphmic  acid  confirmed  tliis  view.  The 
formation  of  Caro's  acid  (monosulpho  per-acid)  in  this 
way  may  thus  be  expressed  by  the  equation : — H2O0+ 
H,"S04=H2SO,,-f  HjO.  Attempts  were  also  made  to 
prepare  the  acid  synthetically  from  anhydrous  hj'drogen 
peroxide  (see  this  J.,  1902,  986)  and  sulphur  trioxide, 
and  small  quantities  of  the  acid  of  a  concentration  as  high 
as  92  per  cent,  were  obtained  in  this  way.  In  one  or  two 
cases  crystals  of  the  acid  were  produced  which  began  to- 
nielt  far  below  0°  C.  The  high  percentage  Caro's  acid  is 
a  tolerably  mobile  liquid  at  the  ordinary  temperature 
and  rapidly  decomposes.  In  presence  of  bright  platinum, 
or  of  the  finely-divided  metal,  or  of  powdered  manganese 
dioxide,  or  finely-divided  silver,  decomposition  occurs 
«ith  explosive  violence.  Lead  dast,  zinc  dust,  magnesium 
jiowder,  and  wood  charcoal  have  no  noteworthy  effect 
on  the  decomposition.  Iron  dust  alone  is  also  without 
appreciable  effect,  but  in  presence  of  a  trace  of  manganese 
dioxide,  causes  a  vigorous  reaction.  Wool  and  cellulose 
are  carbonised  nearly  instantaneously  by  the  acid.  If 
a  drop  of  the  acid  be  placed  on  cotton,  no  action  is  observed 
at  first,  but  after  a  few  seconds  a  pale  yellow  flame  is 
produced  and  the  cotton  takes  fire. — A.  S. 

ilagnesite ;    Analysis   of   .     Determination  of  small 

quantities  of  calcium  in  the  presence  of  much  magnesium. 
F.  Hundeshagen.  Z.  offentl.  Chem.,  1909,  15,  85—93. 
One  grm.  of  the  powdered  niagnesite  is  boiled 
with  80  c.c  of  5  jier  cent,  hydrochloric  acid  for 
15  minutes,  and  the  solution  is  filtered  ;  the  filtrate 
is  evaporated  to  dryness,  and  the  residue  is  dissolved  in 
30  c.c.  of  warm  water  containing  4  grms.  of  sodium 
sulphate.  Forty  c.c.  of  90  per  cent,  alcohol  are  then 
added,  with  constant  stirring,  and  the  mixture  is  set 
aside  at  a  temperature  of  from  17'5°  to  20°  C.,  for  5  hours, 
when  the  crystalline  precipitate  of  calcium  sulphate  is 
collected  on  a  filter,  washed  with  50  per  cent,  alcohol, 
dissolved  in  hot  dilute  liydrochloric  acid,  and  the  calcium 
then  determinpd  in  the  usual  way  as  oxalate,  after  pre-  • 
cipitation  of  the  small  quantity  of  iron  oxide  which  is 
thrown  down  with  the  calcium  sulphate.  The  dilute 
alcoholic  filtrate  containing  the  magnesium  salts  is 
evaporated  to  remove  tlie  alcohol,  and  the  iron  and 
magnesium  determined  in  the  residual  solution  as  usual. 
Having  ascertained  the  quantity  of  calcium  present  as 
described  above,  another  portion  of  the  magnesite  may 
be  dissolved,  and  the  calcium  and  magnesium  precipitated 
together  as  phosphates  after  removal  of  iron  and  alumi- 
nium :  the  jirecipitate  is  collected  on  a  filter,  ignited,  and 
weighed,  and  the  amount  of  calcium  phosphate  deducted 
in  order  to  obtain  the  quantity  of  magnesium.  The 
magnesium  and  calcium  may  also  be  determined  together 
by  titration,  using  methyl  orange  as  indicator  ;  for  this 
jjurpose  the  magnesite  is  dissolved  in  a  known  excess  of 
st.andard  sulphuric  acid  and  the  excess  titrated  back 
with  standard  sodium  carbonate  solution.  After  sub- 
tracting the  alkalinity  due  to  calcium,  the  difference 
represents  the  magnesium  present  in  the  form  of  oxide, 
hydroxide,  and  carbonate.  The  hydroxide  is  determined 
bV  taking  the  loss  on  heating  the"  dry  sample  to  a  tem- 
l>erature  of  300°— SoO""  C,  and  the  carbonate  by  further 
heating  the  sample  to  redness.  On  deducting  the 
quantity  of  magnesium  hydroxide  and  carbonate,  the 
actual  amount  of  magnesium  oxide  in  the  .sample  is 
!    obtained.— W.  P.  S. 

Chlorates ;     Detection    and    colorimclric.    delerminalion    of 

.     J.  F.  Virgili.     Ann.  Chini.  analyt..  1909.  14,8.5— 91. 

When  about  1  c.c.  of  a  solution  of  a  chlorcte,  or  about 
1  grm.  of  the  salt,  is  treated  with  4  c.c.  of  a  5  per  cent, 
solution  of  aniline  hvdrochloridc  in  hydrochloric  acid  of 
sp.  gr.  M2.  a  violet  coloration  is  produced  immediately; 
the  colour  rapidly  turns  blue  and.  after  some  time,  fades, 
a  greenish-blue  precipitate  being  formed.  If  hydrochloric 
acid  of  sj).  gr.  M45  be  employed  in  i)reparing  the  reagent, 
the  colorations  ])roduced  are  more  intense,  but  more 
fugitive.  By  means  of  the  test  as  little  as  O0O002  grm. 
of  a  chlorate  can  be  detected  with  certainty,  but  other 
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8ub8tanc(»,  such  as  chlorine.  liy|)oehloritcs,  liyjiobroiuitcn, 
broniates, iodntes,  hydrogen  jR^oxidc,  jieroxides, ehromntcs, 
bichromates,  ]iernianganates,«  vanadates,  and  forri- 
cyanides  also  give  the  reaction.  As  the  coloration,  in  the 
cjiso  of  pure  clilorates,  is  proportional  to  the  amount  of 
the  salt  i>rc«ent,  the  quantity  of  chlorate  in  an  unkno«Ti 
.solution  may  be  ascertained  by  comparinf;.  after  25 
minutes,  the  coloration  obtained  with  that  produced  by 
known  i|uantities  of  chlorate.  It  is  c.s.sential  that  exactly 
the  same  ]>roportion  of  aqueous  solution  to  reagent  l>o  used 
tM>th  in  the  test  solution  and  in  the  standards. — W.  P.  S. 

litducimj  iiclion  0/  thctrolylic  hydrogen  on  umenimin  and 
arnenie  iieidn  when  liberuled  from  the  surjace  oj  diffirenl 
elemenln.  W.  Thomson.  Proc.  Roy.  See.  Edinlnirgh, 
ISKXS— liXW,  29.  II.,  84—0.^. 
Usiso  the  ap|>aratus  dcscribwl  previously  (this  J.,  10(4, 
799).  the  author  has  determined  the  velocity  with  which 
arseniuretted  hydiogen  is  evolvetl  at  different  cathodes 
from  solutions  of  arscnious  acid  and  arsenic  acid  respec- 
tively. With  this  apparatus,  (VOO(MMK).")413  grm.  of  arsenic 
can  tK>  dcteileil.  and  this  quantity  was  taken  a-s  a  '"  unit." 
In  each  e.\\ioriment,  5  c.c.  of  a  solution  containing  50 
"units"  of  arsenic  and  diluted  to  30  c.c.  with  dilute 
sulphuric  acid  (I  :(!  by  vol.)  were  u.scd.  It  was  found 
that  the  current  density  employed  had  little  intluenco  on 
the  rcsult.s.  With  a  current  of  3  amperes  the  following 
results  were  olitainctl,  which  show  that  Chapman  and 
Ijiw's  suggestion  that  the  reducing  efticiency  of  hydrogen 
de|X^nds  largely  upon  the  supertension  of  tlie  cathode  at 
which  it  is  liberated  (see  this  J.,  I90(i,  137)  does  not  hold 
good. 

Rdulive  amounts  oj  areenir.  removed  as  arseniuretted 
hydrogen  from  (a)  arseniotm  acid  and  (b)  arsenic  acid 
from  100  parts  introduced,  in  25  minutes. 


(a)  Arsenious 

(b)  Arsenic 

Supertension 

Cathode. 

acid. 

acid. 

(volts). 

Lead 

100 

98-6 

0-64 

Zinc   

100 

41 

0-70 

Cadmium 

100 

27 

0-48 

Tin 

.    1         100 

18-5 

0-53 

Silver 

.    .         100 

.  ;      100 

0 

4 

•iraphlte   

Iron   

.    !            9S 

40-5 

0-08 

llatinum 

88-5 

0 

0-09 

Alumluium   

.    ;           82 

» 

•  fold  

74 

4 

0-02 

Cobalt    

43-5 

0 

Nickel 

42-5 

0 

0-21 

I'&lUdium   

38 

1 

0 

0-46 

The  cathodes  in  the  table  are  arranged  in  the  order 
in  which  they  are  cajiable  of  removing  arsenic  as  arseniu- 
rette<l  hydrogen  from  a  .solution  of  arsenious  acid. 

.A  (.tudy  of  the  velocities  with  which  arseniuretted 
hyilrogcn  was  liberated  in  successive  ]ieriods  of  2.1  mins., 
showi-d  that  the  reduction  of  arsenious  acid  with  lead, 
zinc,  cadmium,  tin,  and  silver  cathodes,  is  practically  a 
unimolecular  reaction. — A.  S. 

Calcium    phosphide  ;     Manufacture    of    amorphous    . 

t'.  E.  Mimroe.     J.  Ind.  and  Eng.  Chem..  liMMt   1    178 

181. 
TiiE  i)hosphide  was  prepared  in  crucibles  made  from 
wrought  iron  ])i|)es  welded  at  t)ne  end,  7  in.  long  outside 
and  li  in.  inside  ;  outside  diameter,  5;*  in.  ;  inside,  5  in. 
Tlie  craciblcs  were  i)rovided  with  grooved  lids,  J  in.'  thick 
and  0  in.  outside  diameter,  litted  with  asbestos  gaskets, 
and  the  lids  were  held  in  place  by  wedge-shai)ed  key.s 
which  pas.sed  through  slotted  lugs  welded  on  the  sides  of 
the  crucibles.  .\  wrought  iron  feed  pi|)e.  12  in.  long  and 
1  in.  diameter.  )iassed  thronnh  the  lid,  aiul  was  fitted 
outside  the  crucible  with  a  wrought -iron  cap.  Each 
cnicibic  wa,s  charge*!  with  1400  grms.  of  burnt  lime  in  lumps 
1 — 1»  in.  diametier,  the  cover  was  fastened  on,  and  the 
whole  i)laced  in  an  ordinary  crucible  furnace  and  heated 
to  l)etween  a  d.irk  and  clierry  redness.  2lH)  grms.  of 
)ihosphonis  were  then  inlroduced  through  the  fecil  pi|w 
and  the  cap  inimcdiiitcly  repla<'c<l.  When  fuming  ceased, 
the  crucible  w.n  i.Miiinr.!  fmni  thu  furnace.      The  cost  of 


the  (ihosphide  thus  ]>roduced,  including  labour  and 
materials,  was  20  cents  (lOd.)  per  lb.,  and  the  same  pots  were 
used  for  8  years  without  repairs.  The  ])hosphide  was  very 
active,  yielding  immetliately  a  spontaneo\isly  inflammable 
gas  on  contact  with  water.  It  is  suitable  for  use  as  an 
attachment  to  lifebelts,  and  also  to  torinxloes  for  the 
purpose  of  locating  them  after  they  have  sunk  ;  and  when 
mixcil  with  calcium  carbide  is  useful  in  other  ways  in 
naval  warfaR'. — A.  S. 

Melatungstates  ;    Nature  of  and  existence  of  rotatory 

power  in  mislais  of  iMtasnium  metalungttnle.     If.  ('o|mu\. 
Compt.  teiid.,  I'Kl'.t,  148,  033— ()3(i. 

The  author  considers  that  the  generally  accepted  fornuda 
for  the  alkali  mctatnngstates,  viz.  (4W()3)M;0-rac|.,  gives 
a  very  imperfect  idea  of  the  nature  of  these  eumiiounds, 
and  that  the  formula  (3H.jO,24WO,)«.MjO+aq.,  is  more 
rational.  Barium  metatungstatc  (ordinary  formula 
(4W03)BaO+y-5HjO)  and  borotungslatc  are  completely 
isomorphous  ;  this  i.somurphism  is  accounte<l  for  if  tho 
formula,  (3H J).24W()j)(iBa()+.")4HJ>,  is  assigueil  to  the 
metatungstatc.  since  the  author  has  previously  shown 
that  the  Tiorotungstate  has  the  formula  B.03.24Wb3,5Ba(1 
+54H;0.  The  objection  that  these  salts  differ,  in  that 
one  contains  six,  whilst  the  other  contains  only  five 
Ba0.groui)s,  is  met  in  the  following  way  :  When  crystal- 
lised at  a  low  temperature,  potassium  metatungstate  forms 
quadratic  octahedra.  (4W(13)K J)-f  8H.0.  At  a  .slightly 
higher  temi)eraturc.  hexagonal  prisms,  (4W03)K3() 
-fO-oHjO.  are  obtained  ;  thej»e  ery.stals  are  not  only  com- 
pletelv  isomorphous  with  those  of  pota.ssium  boro-  and 
silicotuniistate,  but  like  the  latter,  thev  are  0])ticallv  active 
and  all  dextro-rotatory.  The  formula"  3H30.24W(i3,(iK,() 
+  36H^()  is  therefore  assiigned  to  this  metatmigstate. 
those  of  potassium  boro-  and  silicotungstate  being 
B,03.24W(l3,r>K:()+3GHjO,  and  Si30j,24W<)3.4K;<t 
+  36H;().  Tho  analogy  between  these  formula'  is  also  in 
accordance  with  the  fact  that  the  metatunuslntes  and  tlui 
complex  tmigstates  have  certain  general  pro|>erties  in 
common.  These  compounds  constitute  a  series  reiu> 
sented  as  follows  : — 

Mctatuncstates,  3H.0.24\\"n  j.tl.M~0  -f  .iq. 
liorotuiiKstntcs,  B,Os.-24\V(),„'i.M.()  -^aq. 
SillcotuiiKKtatcs,  Sis04.24\VOi,4M,0  -faq. 
Phosphotungstates,  P,Oj,24\VO,,3M20  +  aq. 

— L.  E. 

Pyrosulphuryt    chloride.     W.    Prandtl    and    P.    Borinski, 

Z.  anorg.  Chem.,  1900,  62,  24—33. 
The  physical  constants  and  chemical  charactei^  of  ]>vrn 
Bulphuryl  chloride  as  given  by  different  observers  differ 
80  widely  as  to  siiggest  that  the  pure  substance  has  not 
always  been  obtained.  The  authors'  investigations  show 
that  this  is  the  case,  and  that  all  who  have  worked  with 
the  substance,  except  Konowaloff,  have  really  had  in  their 
hands  a  mixture  of  pyrosulpliuryl  chloride  and  sulphur)'! 
liydroxychloridc.  Tlu>y  finil  that  the  l>est  melhod  of 
preparati(U)  is  to  react  with  sidphur  trioxide  on  carl>on 
tetrachloride.  The  least  trace  of  moist\ire  produces  .some 
sulphury!  hydroxychloriilc  ;  and  fractional  distillation  of 
the  product  separates  it  into  pure  pvrosulphnrv!  chloride, 
boiling  at  150=  C,  and  a  mixture,  SO.(OH)Cl-4-2  or 
3?jO,.,'  'Ij.^boiling  at  about  137°  C.  If  the  hitter  be  treated 
with  cold  water,  the  suli)lniry!  livdroxych!ori<!c  is  decom- 
posed, and  on  sejiarating  the  liquids,  and  drying  and 
distilling  the  denser  layer,  an  additional  quantity  of 
pyrosulpliuryl  chloride  is  ol)taine<l.  This  is  a  clear, 
colourless,  mobile  liquid,  verv  slight Iv  fuming  in  moist  air, 
of  sp.  gr.  1S7I>  at  (I'  ('.,  1-844  at  I's^  C.,  and  boiling  at 
150' 7°  C.  mider  a  |>ressuro  of  730-5  mm.  It.s  vapour  density 
is  7'27  (calculated  7-43).  It  is  very  .slowly  decom|)osed 
bv  water  (S,OjCl;-f-3HjO=-2H5SOi-f  2HC1),  whilst  sul- 
phuryl  hydroxychloride  is  decomposed  rapidly  iiud 
violently  ;  and  it  gives,  unlike  sulphury!  hydroxychloride. 
no  coloration  with  selenium  or  tellurium.— J.  T.  D. 

Silicon,  amorphous  ;    Action  of  hydrochloric  ucid  gas  on 

.     .A.  Bcsson  and  L.  Fournier.     Compt.  rend..  1!H)!), 

148.  5fi.->— .".7. 

Thocoii  graphitic  or  crystalline  silicon,  heated  in  a  stream 
of  hydrochloric  acid,  yields  only  silicon  tetraohloridc  and 
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silicon  chloroform,  -amorphous  silicon,  when  similarly 
treated,  is  acted  on  at  a  lower  temperature,  and  yields  the 
compounds,  SiH,Clj  and  SiH^CI.  These  are  colourless 
li<iuids,  boiling  at  12°  C.  .and  — 10°  C.  respectively  ;  very 
mobile,  having  high  coefficients  of  thermal  expansion, 
readily  decomposed  by  water  or  alkalis  with  evolution  of 
hydrogen,  and  forming  explosive  mixtures  with  air. 
They  are  very  difficult  to  condense  from  the  excess  of 
hydrochloric  acid  gas  and  the  hydrogen  which  accompany 
them  at  their  formation. — .1.  T.  D. 

Patents. 

Nitrons  vapours  :      Process  /or  the   absorption   of . 

Norsk  Hvdro-Elektrisk  Kvaelstofaktieselskab.    Ger.  Pat. 

200,949,"  Nov.  20,  1907. 
NiTKODS  fumes,  such  as  are  obtained,  for  instance,  by 
the  electrical  oxidation  of  atmospheric  nitrogen,  are 
absorbed  by  means  of  a  metallic  cyanamide,  preferably 
calcium  cyanamide,  a  mixture  of  ammonium  nitrate 
and  a  metallic  nitrate  (calcium  nitrate),  valuable  as  a 
fertiliser,  being  produced.  It  is  stated  that  the  nitrous 
fumes  are  absorbed  readily  and  completely  by  calcium 
cyanamide. — A.  S. 

Nitrogen,  oxides ;     Apparatus  for  moving  and  conveying 

hot .     W.   Ostwald.     Ger.   Pat.  207,154,  Nov.   13, 

1906. 

NiCKEL-.STEEL  is  not  attacked  by  hot  gaseous  nitrogen 
oxides,  and  claim  is  made  for  the  use  of  this  alloy  for  all 
parts  of  apparatus  which  come  in  contact  with  such 
hot  gases.  Care  must  be  taken  to  jirevent  any  condensa- 
tion of  the  nitrous  gases. — A.  S. 

Nitric  acid  from  calcium  nitrate  :  Process  for  the  pre- 
paration of  .     Chem.   Werke  vorm.   Dr.   H.   Byk. 

Ger.  Pat.  208,134,  Oct.  6,   1907. 

Calcium  nitrate  or  a  solution  of  calcium  nitrate  in  con- 
centrated nitric  acid  is  treated  with  the  requisite  quantity 
of  concentrated  sulphuric  acid,  and  the  nitric  acid  formed 
is  separated  from  the  calcium  sulphate  by  filtering  and 
pressing,  or  by  means  of  a  centrifugal  machine. — A.  S. 

Separation  of  gases  of  different  densities,  more  particular/!/ 
intended  for  increasing  the  proportion  of  oxygen  in 
atmospheric  air.  A.  Tavernier,  Puteaux,  France. 
Eng.  Pat.  2029,  Jan.  29,  190S. 

The  air  is  compressed  and  cooled  by  being  passed  through 
a  coil  or  other  cooling  device  and  then  passed  through  an 
ozonising  apparatus  to  increase  the  difference  in  density 
between  the  o.xygen  and  the  nitrogen.  Erom  the  ozoniser 
the  air,  still  under  pressure,  enters  a  turbine  driven  by 
an  electric  motor  where  the  gases  of  different  densities 
are  separated  by  centrifugal  force.  The  denser  gas 
escapes  from  the  jteriphery  and  the  lighter  gas  from 
the  axis  of  the  turbine  into  two  .separate  vessels  from 
which  the  separated  gases  can  only  escape  when  the 
pressure  is  sufiicieut  to  open  the  spring-controlled  outlet 
valves. — W.  H.  C. 

Hydrogen  ;      Composition   of  matter  for  generating . 

(i.  F.  Brindley,  Niagara  Falls.  Canada,  Assignor  to 
The  Koessler  and  Hasslacher  Chem.  Co.,  New  York. 
U.S.  Pat.  909,536,  Jan.   12,  1909. 

An  alkali  or  alkaline-earth  metal,  for  example  sodium, 
in  a  finely-divided  state,  is  mixed  with  a  crude  hydro- 
carbon oil  or  similar  substance  which  will  temporarily 
prevent  oxidation  of  the  metal,  and  with  an  inert  sub- 
stance such  as  infusorial  earth,  and  the  mixture  is  com- 
pressed into  tablets  or  briquettes,  which  when  brought 
into  contact  with  water,  will  generate  hydrogen.  In 
order  to  increase  the  yield  of  hydrogen,  a  metal  (aluminium. 
silicon)  which  forms  a  hydroxide,  the  hydrogen  of  which 
can  be  replaced  by  an  alkali  or  alkaliiie-earth  metal,  is 
also  incorporated  in  the  mixture. — A.  S. 

Silicon    carbide  :       Manufacture    of .     F.    J.    Tone, 

Assignor  to  The  Carborundum  Co.,  Niagara  Falls,  N.y! 
U.S.  Pat.  913,324,  Feb.  23,  1909. 

The  claim  is  for  dense,  coniiiact  silicon  carbide,  prepurod 


by  heating  a  mass  of  porous  carbide  in  proximity  to 
"  commingled  vapours  of  substances  containing  carbon 
and  silicon  "  to  a  temperature  sufficient  to  cause  the 
carbon  and  silicon  to  combine  throughout  the  pores 
of  the  silicon  carbide  mass. — 0.  R. 

Calcium    oxalate ;     Manufacture   of .     \V.    A.    Dyes, 

Manchester.  From  .4.  Hempel,  Lei|i7.ig-Plagwit7., 
Germany.     Eng.  Pat.  3902,  Feb.  21,   1908. 

.An  alkali  formate  is  heated  with  slaked  lime  or  a  calcium 
salt,  either  at  ordinary  pressure  at  a  temjjerature  of  about 
360°  to  420°  C,  or  under  pressure  at  the  .same  range  of_ 
temperatures  (with  consequent  acceleration  of  the  reaction), 
or  under  diminished  pressure  at  240°  to  300°  C.  Calcium 
oxalate  and  caustic  alkali  are  formed  and  the  latter 
is  removed  by  boiliirg  with  water,  preferably  under 
pressure. — O.  R. 

Oxalic  acid;  Manufacture  of .  W.  A.  Dyes,  Man- 
chester. From  A.  Hempel,  Leipzig-Plagwitz,  Germany. 
Eng.  Pat.  3904,  Feb.  21,  1908. 

Acids  or  acid  salts  of  strong  acids  are  added  in  small 
portions  to  oxalates  of  alk^iTi  or  alkaline-earth  metals, 
heated  to  about  100°  C.  under  diminished  pressure,  and 
oxalic  acid  is  sublimed  into  a  receiver. — 0.  R. 

Hydrofluosilicic  acid  ;  Manvfacture  of [and  treat- 
ment of  mol.<isscs].  L.  Riviere,  Paris.  Eng.  Pat.  4515, 
Feb.  28,  1908.     Under  Int.  Conv.,  Feb.  28,  1907. 

See  Fr.  Pat.  38.5,139  of  1907  ;   this  J.,  1908,  584.— T.  F.  B. 

Nitric  oxides  and  nitric  acid  ;    Process  of  producing . 

O.  Dieffenbach  and  \V.  Moldenhauer,  Darmstadt, 
Germany.     U.S.  Pat.  914,81,3,  March  9,  1909. 

See  Fr.  Pat.  389,500  of  1908  ;  this  J.,  1908,  981.— T.  F.  B. 

Hydrate   of   potassium   and   hydrate   of   soda   from   recent 

eruptive   stones  ;      Process  for   manufacturing by 

boiling  with  quick-lime  and  water,  icithfiul  or  vith  over- 
pressure. F.  Schiicke,  Coin,  Germany.  Eng.  Pat. 
47.50,  March  2,  1908. 

See  Ger.  Pat.  198.481  of  1905  ;  this  J.,  1908,  808.— T.  F.  B. 

Aluminium  compounds  :     Process  of  manufacturing . 

E.  L.  Rinman,  Gottenborg,  Sweden.      U.S.  Pat.  914,187, 

March  2,   1909. 
SEEFr.  Pat.  367,756  of  1906  ;  this  J.,  1906,  1147.— T.  F.  B. 

Alumino-silicate  or  artificial  zeolite.  R.  Gans,  Pankow, 
Assignor  to  J.  D.  Riedel  A.-G.,  Berlin.  U.S.  Pat. 
914,405,  March  9,  1909. 

See  Eng.  Pat.  8232  of  1907  ;  this  J.,  1907,  1091.— T.  F.  B. 

Sodium    sulphide  ;       Process    of    making    infusible . 

W.     Hasenbach,     Mannheim,     Germanv.     U.S.     Pat. 

914,271,  March  2,  1909. 
See  Addition  of  Feb.  11.  1908.  to  Fr.  Pat.  383,136  of  1907  ; 
this  J.,  1908,  856.— T.  F.  B. 

Red  oxide  of  iron  and  zinc  sulphate  ;    Process  of  preparing 

.    G.  Evans,  London.     U.S.  Pat.  914,649,  March  9, 

1909. 

See  Eng.  Pat.  1 1,338  of  1907  ;  this  J.,  1908,  684.— T.  F.  B. 

Chlorine  ;      Process  for  the  separation  and  concentration 

of .     Th.  Goldschmidt,  Essen  on  Ruhr.  Germany. 

Eng.  Pat.  12,743,  June  13,  1908.  Under  Int.  Conv., 
Aug.  5,   1907. 

See  Ger.  Pat.  206,104  of  1907  ;  this  J.,  1909.  2^3.- T.  F.  B. 

Air  mixture  of  a  high  ralioof  oxygen  :  Process  and  apparatus 

for  producing from  the  atmosphere.      O.    H.    U. 

Briinler,  Brus.sels.     Eng.  Pat.   1.5,5.54.  July  22,  190ft. 

SEEFr.  Pat.  391,213  of  1908  ;  this  J..  1908,  1112.— T.  F.  B. 

Nitrogen  from  air  ;     Process  of  obtaining .       O.  P. 

Hurforcl,  Chicago.     U.S.  Pat.  914.279,  Mar.h  2,  1909. 
See  Fr.  Pat.  394..'5i57  of  1908  :  this  J.,  1909.  243.— T.  F.  B. 


366 


Cl.  IX.— building  materials,  clays,  mortars   &  CEMENTS.  [April  16.  1909. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Impregnated  timber  used  for  mines  ;    i'roiiiriHs  imptcially 

strength)    of .     D.    Stens.     Gliickaiif,     1«09,    «, 

317—323. 
The  author  has  corajKircd  the  strengths  of  a  number 
of  samples  of  mine  tiiulxr,  impi-egnated  by  various 
processes,  with  that  of  non-impn^'nated  timber.  The 
results  arv  not  reganled  as  linal,  but  tlie  general  conclusion 
is  drawn  that  iini>rognation,  excepting  with  tar  oils, 
reduces  the  strength  of  timber,  esiiecially  where  a  high 
tcuiiieraturo  is  used  in  the  process  of  ini)iregiiating. 
Tar  oils  however  make  the  wood  very  inllanimable, 
volumes  of  dense  black  smoke  t>eing  evolved  during 
burning ;  whereas  impregnation  by  solutions  of  stilts, 
..8  a  rule,  has  the  effect  of  makingthe  wood  dillicidt  to 
bum. — F.  SoDN. 

Caleium    aliimiiuitc  ;       Effecl    of on    mortars   [and 

natural  cetuenls].  H.  S.  Spaekman.  J.  Franklin  Inst., 
l»Oy,  167,  I8li— 204. 
Calcium  aluminoto  was  found  to  have  a  decided  acceler- 
ating etTect  on  the  setting  time  and  to  increase  the 
ultimate  strength  of  liino  mortars  and  natural  cements. 
Clay  and  shale,  which  were  devoid  of  binding  i)rop<'rties 
when  used  by  themselves,  developed  cementitious  and 
hydraulic  proi>erties  when  mixed  with  calcium  aluminate. 
Piraetically  any  desired  setting  time  could  bo  obtained 
by  proportioning  the  amounts  of  calcium  aluminate, 
used  as  accelerator,  and  of  calcium  sulphate,  used  as 
retarding  agent.  The  strength  of  mortars  made  with 
such  mixtures  could  lie  increased  above  the  strength  of 
Portland  cement  at  tho  earlier  periods  of  setting,  by 
using  a  sufficient  quantity  of  the  accelerator.  The  addition 
of  small  proportions  of  calcium  aluminate  to  hydi-ated 
lime  alone,  gave  valuable  wall-plaster  compositions 
having  quick  hardening  and  increased  spreading  proi»rties. 
Jjirger  pro]K)rtions  of  aluminate  gave  strongly  hydraulic 
compositions  of  great  strength.  The  author  publishes 
the  results  of  a  large  number  of  tests  made  with  mortars 
containing  calcium  aluminate,  of  which  the  most  striking 
is  a  comparison  of  the  tensile  strengths  of  two  series 
of  natural  cement  mortars  at  various  periods.  The  one 
series,  (n),  had  as  basis,  natural  cement  containing  10  per 
cent,  of  added  aluminate,  aiul  the  other,  (()),  untreated 
cement.  The  tensilt^  strengths  in  lb.  |>er  sq.  in.  after 
24  hours,  7  days,  28  days,  and  3  months  respectively 
were:  for  (a),"  1,55,  229,"  329.  and  437:  and  for  (h), 
43,  88,  173,  and  237  respectively.  The  author  concludes 
that  judicious  mixtures  of  natural  cement  clinker,  with 
calcium  aluminate  and  calcium  sulphate  may  yield 
slow-si'tting  and  quick-hardening  cement.s,  which,  by 
reason  of  their  low  cost  and  case  of  manufacture  may 
compete  seriously  with  Portland  cement. — O.  R. 

Cement ;    Recrystallisation  and  formation  of  eoUoids  during 

the  setting  o/ .     H.  .\rabronn.     Tonind.-Zeit.,  1909, 

33,  270—272. 
The  behaviour  of  cement  during  sotting  was  studied 
under  tho  microscope.  The  cement  was  placed  as  a. 
very  thin  layer  on  slides,  which  were  nuiistened,  covered 
as  usual,  and  kept  under  Ixill-jars  containing  water  to 
prevent  drying  of  the  cement.  During  tho  first  few  days, 
the  individual  jwrticles  of  the  cement  were  seen  to  become 
surrounded  by  a  large  number  of  exceedingly  fine  needles 
and  hexagonal  plates,  the  latter  Ixing  easily  mistaken 
for  the  former  owing  to  their  more  or  less  obli((uc  position. 
A  good  light  is  re(iuii-od  to  see  the  needles.  J<olh  needles 
and  plates  show  negative  double  refraction.  After  a  few 
days  a  third  kind  of  erysUil  was  developed,  also  consisting 
of  hexagonal  plates  showing  ilouble  negative  refraction, 
but  with  a  diameter  of  up  to  about  0'5  mm.  These  plates 
may  enclose  whole  groups  of  cement  particles.  If  the 
slides  were  not  protected  from  air,  a  fourth  kind  of 
"  biscuit-shaped "  crystals,  consisting  of  calcium  car- 
bonate, was  also  formed.  These  crystals  eventually  changed 
into  rhomboids  of  calcgpar.  Finally,  after  some  time, 
the  fine  needles  and  plates,  as  well  jis  unchange<l  p;irticles 
of  cement,  )>ecame  covered  with  a  transparent,  colloidal 


envclojic,  which  at  first  appeared  in  the  form  of  minute 
drops,  and  later  coalesced  until  it  completely  surrounded 
tho  crystals  and  particles. — A.  G.  L. 

Cement     mortar ;      Kfflorescence    on    .     H.     Urbach. 

Tonind.-Zeit.,  1909,  33,  306. 
With  many  Portland  cements,  after  hardening,  an 
unsightly  efHoresience  of  calcium  carbonate  appears  on 
the  surface.  The  author  has  tried  the  addition  of  trass 
for  the  purpose  of  removing  the  objectionable  white  calcium 
salts.  A  cement  was  taken  which  gave  a  great  deal 
of  ofBoresccnce,  and  pats  were  made  with  1  part  by  volume 
of  the  cement  to  2-5  parts  by  volume  of  building  sand. 
Pats  were  also  made  with  1  volume  of  cement,  O-o  volume 
of  trass,  and  2  volumes  of  building  sand.  After  setting, 
the  pats  were  laid  in  a  room,  the  atmosphere  of  which  was 
nearly  saturate<l  with  moisture,  and  once  a  day  the  whole 
surfaces  of  the  pats  were  moistened  with  water  from 
a  small  syringe,  but  little  pools  of  water  were  not 
allowed  to  form  in  any  depressions,  these  conducing 
very  much  to  the  deposition  of  salts.  On  the  fifth  day 
a  Blight  trace  of  Siilt  appeared  on  the  pats  without  any 
addition  of  trass,  and  increased  from  day  to  day,  although 
the  pats  were  washed  with  water  every  second  day.  This 
was  discontinued  on  the  twentieth  day,  and  then  a  uniform 
mildew-like  skin  formed.  The  pats  to  which  trass  had  l)een 
added  showed  a  slight  layer  on  the  twelfth  day,  which, 
after  careful  washing,  did  not  recur,  and  after  90  days 
no  change  was  observed,  except  a  general  change  in  colour. 
Pats  to  which  0-2  and  1-0  part  by  volume  of  trass  had  been 
added  gave  similar  results,  but  some  pats  to  which  trass 
of  a  different  origin  was  added  did  not  give  quite  such 
satisfactory  results.  It  may  be  that  in  these  latter 
experiments  the  alkalis  played  an  important  part  as 
conditioning  agents,  but  were  modified  in  their  action  by 
the  silicic  acid,  or  that  the  trass  used  was  not  suitable 
for  tho  purpose  on  account  of  its  composition. — W.  C.  H . 


Patents. 

KUns  for  burning  bricks,   pipes,    pollcnj,   and  the  HI.' 

!        Jiegcnirative   gas   fired  .     I).    Hadlington   and    I 

I       Webster,   West  Bromwich.     Eng.  Pat.  32.-)5,  Feb.   IH. 
I        1908. 

I    A  SEKIKS  of  small  gas  producers   and    regenerators    are 
I    arranged   alternate!}-   side   by   side  along  each   side   wall 

of  the  kiln.    Primary  air  flues  admit  air  to  the  gas  producers, 

and  secondary  air  Hues  admit  secondary  air  to  the  regener- 
i    ators.     The  secondary  air  flues  have  dampers  so  arranged 

that  tho  secondary  air  passes  through  one  half  of  the 
!  regenerators  alternately,  into  a  common  hot  air  )>assage 
,  serving  for  all  the  regenerators.  Uptakes  lead  the  hot 
I  secondary  air  from  tho  common  hot  air  jvissage  to  the 
I    outlets  from  the  gas  producers  into  the  kiln.     Instead  of 

a  series  of  small  producers,  the  gas  may  In-  genenited 
I  in  a  single  external  producer,  and  led  from  it  by  nutans 
[   of  flues  into  a  series  of  gas  chambers. — 0.  R. 

Lime  hUns.     J.  Ward  and  The  Barn.stone  Blue  Lias  Cn.. 
Ltd.,    Bamstone.     Eng.    Pat.    3740,    Feb.    19.    19tlK. 

A  coSTDiVous.  vertical,  shaft  kiln,  consists  of  two  main 
divisions,  the  upper  part  contaming  the  raw  material, 
and  the  lower  part  tho  burning  and  burnt  limestone. 
The  two  portions  are  se)ia rated  by  two  obstructing  an-hes, 
disposed  at  right  angles  to  one  another,  and  interscHtine 
at  tho  top,  so  as  to  form  a  skeleton  dome.  'J'he  fuel 
is  delivered  into  the  kiln  immediately  l>elow  the  obstructing 
arches  by  way  of  a  w^ries  of  inclined  shoots,  whieh  pass 
through  the  walls  of  the  kiln  and  of  the  arches  themselves, 
thus  allowing  the  fuel  to  l>e  fed  symmetrically  and  nt 
various  points  of  the  burning  zone,  Iwith  in  the  eonlru 
and  also  nearer  to  the  walls  of  the  kiln.  Air  is  ilrawn 
through  two  wickets  at  tho  base  of  the  kiln,  and  is  ]iro- 
heated  in  its  upwartl  jwissagi-  by  the  descending  burnt 
material.  The  main  body  of  the  kiln  is  composi-d  of  an 
outer  wall  of  concrete  and  an  inner  brick  lining,  the  S|>aco 
between  the  two  being  utdised  to  form  sulsidiary  flues, 
wliich  suj>ply  air  to  and  effect  the  thorough  combustion 
of  the  smoke. — O.  K. 
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Kilns  for  burning  brick  and  the  like  ,;    Construction  and 

building    of    continuous    .     W.    Laverty,    Belfast. 

Eug.  Pat.  4579,  Feb.  29,  1908. 
An  oblong  brick  kiln  of  the  continuous  type,  divided 
into  chambers,  is  provided  ^ith  main  vapour  Hues  in  its 
outer  walls  to  draw  off  hot  vapours  from  the  chambers, 
and  also  with  a  central  main  hot  air  flue.  The  vapour 
flues  and  the  hot  air  flue  are  connected  at  one  or  both 
ends  of  the  kiln,  and  the  joint  flue  opens  into  the  chimney 
stack  at  a  level  above  the  entry  of  the  smoke  flue. 
The  different  flues  are  provided  with  the  usual  transverse 
connections  for  each  chamber,  and  with  dampers. 

—A.  G.  L. 

Cement;  Process  formnking .    E.  J.  Wmslow,  Chicago, 

ni.     U.S.   Pat.   913,794,   Mar.  2,   1909. 

A  "  KELATn'ELY  water-proof  cement "  is  obtained  by 
grinding  together  a  dry  powdered  cement  and  about  2 
per  cent,  of  an  anhydrous  water-proofing  compound 
containing  an  inorganic  alkaline  substance,  e.g.,  a  mixture 
of  lime  and  an  oleaginous  substance. — A.  G.  L. 

Wood ;     Process   for   the    impregnation    and   preservation 

of .     J.  Chateau  and  J.  Merklen,  Paris.     Eng.  Pat. 

4929,  Iilarch  4,  1908. 

See  Fr.  Pat.  386,441  of  1908  ;  this  J.,  1908,  686.— T.  F.  B. 


X.— METALS  .  AND     METALLURGY. 

Magnetite  ;  Determination  of  ferrous  iron  in .     R.  B. 

Gage.  J.  Amer.  Chem.  Soc.,  1909,  31,  381—385. 
Half  a  gram  of  ore  is  weighed  into  a  50  c.c.  platinum 
crucible  which  is  fitted,  as  closely  as  possible,  into  an 
opening  in  an  asbestos  board.  The  ore  is  thoroughly 
moistened  with  water  and  a  couple  of  coils  of  platinum 
wire  added  to  prevent  bumping.  A  cold  mixture  of 
10  c.c.  of  hydrofluoric  acid  and  15  c.c.  of  dilute  sulphuric 
acid  (1:3)  is  added  and  the  crucible  cjuickly  covered 
with  a  tightly  fitting  lid.  A  6  in.  funnel,  coated  inside 
with  paraffin  wax  and  connected  to  a  carbon  dioxide 
generator  is  placed  over  the  crucible  and  its  junction 
with  the  asbestos  board  made  air-tight  by. pouring  a  little 
water  round  it.  In  a  few  minutes,  the  air  is  completely 
expelled  by  the  carbon  dioxide  and  decomposition  started 
by  heating  the  contents  to  boiling  and  maintaining  at 
gentle  ebullition.  \Vlien  decomposed,  i.e..  after  a  little 
more  than  5  min.,  the  crucible  is  allowed  to  cool  and 
when  the  steam  mside  has  condensed,  the  crucible,  with 
the  lid  held  tightly  on.  is  placed  in  a  beaker  containing 
400 — 500  c.c.  of  cool  boiled  distilled  water.  The  contents 
of  the  crucible  are  quickly  mixed  with  the  water,  a  solution 
containing  sufficient  calcium  phosphate  to  precipitate 
the  excess  of  hydrofluoric  acid  added  and  the  solution 
titrated,  as  rapidly  as  possible,  with  a  standard  solution 
of  potassium  permanganate,  the  first  permanent  coloration 
being  taken  as  the  end  point.  Control  determinations 
should  also  be  made.  Duplicate  assays  should  agree 
within  0-1  c.c.  of  permanganate.  The  strength  of  the 
permanganate  solution  is  such  that  1  c.c.  is  equivalent 
to  0-0025  grm.  of  iron.  The  calcium  phosphate  solution 
for  0-5  grm.  of  ore  is  made  by  suspending  5  grms.  of 
calcium  carbonate  in  50  c.c.  of  distilled  water  and  slowly 
stii-ring  in  10  c.c.  of  85  per  cent,  orthophosphoric  acid. 
The  excess  of  sulphuric  acid  remaining  after  decomposing 
the  ore  is  sufficient  for  titrating  but  should  not  be  enough 
to  prevent  the  precipitation  of  the  calcium  fluoride. — F.  R. 

Chrome-irnn  ore  ;   Smelting  of in  a  hlast-furnace  tuith 

air  enriched  iw  oxygen.  P.  Monnartz.  Metallurgie, 
1909,  6,  160—167. 
Small  working  scale  experiments  were  made  to  smelt  a 
chrome-iron  ore  in  a  model  blast-fumace.  The  ore  used 
lontained  55-60  per  cent,  of  chromic  oxide  and  15-21  of 
iron  oxide.  It  was  mixed  with  sand,  marble,  coke,  and 
tar.  and  formed  into  briquettes,  which  were  carbonised. 
The  fluxes  were  calculated  so  as  to  give  a  ratio  of  silica 
to  bases  in  the  slag  of  about  0-7.  The  furnace  u.sed 
was  first  heated  to  a  red  heat,  and  the  briquettes  and 
coke  then  fed  in.     .\  blast  was  u.sed  containing  35  per 


cent,  of  oxygen  at  a  plus  pressure  of  115  mm.  In  the 
most  favourable  experiment,  12  kilos,  of  briquettes  were 
smelted  in  35  muiutes,  givmg  3  kflos.  of  a  metal  containing 
60-5  jwr  cent,  of  chromium,  31-5  of  iron,  6-2  of  carbon, 
1-0  of  silicon,  and  0-82  of  manganese;  together  with 
about  12  kilos,  of  slag  containing  9-4  per  cent,  of  chromic 
oxide.  The  slag  was  sufficiently  liquid  to  separate 
readily  from  the  metal. — A.  G.  L. 

[Gold]  Cyaniding  of  sand  ;    I.'se  of  the  vacuum  pump  in 

the  .     W.  A.  Caldecott.     J.  Chem.  Met.  and  Min_ 

Soc,  S.  Africa,  1909,  9,  240—241. 

The  vacuum  pump  was  used  m  the  early  days  of  the 
cyanide  process,  but  did  not  prove  satisfactory,  owing 
to  its  having  been  mainly  employed  with  slimy  charges 
in  which  the  high  resistance  to  percolation  caused  the 
solution  to  flow  in  paths  of  least  resistance.  At  the  Simmer 
Deep-Jupiter  plant,  vacuum  pumps  have  been  installed 
and  found  to  be  entirely  satisfactory  with  the  modem 
charges  of  sands  free  from  slimes.  The  solutions  are 
first  allowed  to  drain  by  gravitation,  the  vacuum  pumps 
being  used  to  accelerate  the  flow  of  the  last,  slowly  draining 
portion  of  the  liquid,  and  to  reduce  the  amount  of  solution 
retained  by  the  sands.  Suction  is  further  continued  in 
order  to  draw  air  into  the  charge,  and  thereby  increase 
the  solvent  action  of  the  cyanide.  In  addition  to  effecting 
a  considerable  saving  of  time,  the  more  complete  draining 
of  the  charge,  at  each  stage,  reduces  the  amount  of  wash 
solutions  necessary,  and  enables  a  more  thorough  removal 
of  the  dissolved  gold  to  be  effected. — F.  R. 

[Gold]  Precipitation  from  cyanide  solutions  by  zinc  shavings 
and  dust :  A  comparison  of  results  and  costs.  A.  J. 
Clark.  J.  Chem.  and  Min.  Soc,  S.  Africa,  1909,  9, 
222—224. 
CoMPAKisoNS  between  the  results  obtained  by  the  various 
methods  employed  for  the  precipitation  of  gold  and  silver 
from  cyanide  solutions,  frequently  lose  much  of  their 
value  owing  to  the  fact  that  such  comparative  tests, 
on  a  working  scale,  are  seldom  made  in  the  same  plant. 
At  the  Homestake  Mine,  the  practice  has  been  to  pre- 
cipitate the  solutions  of  greater  strength  and  value  by 
means  of  zinc  dust,  and  the  weaker  solutions  by  shavings 
in  the  ordinary  zinc  boxes.  These  weaker  solutions  are 
now  being  precipitated  with  zinc  dust,  and  the  author 
gives  data  comparmg  the  two  methods  over  periods  of 
12  and  9  months  respectively.  It  was  found  that  the 
precious  metals  in  solutions  containing  less  than  0-03  per 
cent,  of  potassium  cyanide,  were  not  completely  pre- 
cipitated by  zinc  shavings  and  it  was  therefore  necessary 
to  increase  the  strength  of  such  solutions  before  passing 
them  through  the  zinc  boxes,  but  when  using  zinc  dust 
for  precipitation,  solutions  containing  as  little  as  0-015  per 
cent  of  cj'anide  can  be  successfully  treated.  The  following 
are  the  monthly  averages  and  costs : — 


Zinc                 Zinc 
sliavings.            dust. 

S129.56 

0-1724 

91-7 
S2.35 
0-1608 

S51.15 

Precipitant  iised  per  ton  of  solution. 

0-1284 

Per  cent,  of  precious  metals  precipi- 
tated     

Value  o£  precipitate,  per  lb 

Cost  per  dollar  recovered     

94-4 
44.03 
0-0449 

— F.  R. 

Gold  bullion ;    Determination  of  silver  in   .     E.   H. 

Taylor.  Eug.  and  Jlin.  J.,  1909,  87,  543. 
The  method  used  at  the  Great  Boulder  Perseverance 
Mine,  W.  Australia,  is  to  fuse,  in  a  porcelain  crucible. 
0-5  grm.  of  bullion  with  1-5  grms.  of  metallic  cadmium, 
using  sufficient  potassium  cyanide  to  completely  cover 
the  metals  during  the  fusion.  The  fusion  should  be 
complete  in  about  5  minutes,  and  after  cooling,  the  cyanide 
is  dissolved  out  with  water  an<l  the  button  of  alloy  placed 
in  a  flask  with  20  c.c.  of  water.  The  water  is  boiled  and 
four  successive  additions  of  10  c.c.  of  nitric  acid  are  made, 
and  the  boiling  continued  for  an  hour.     The  solution  is 
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diluted  to  150  c.c.  10  c.c.  of  iron  alum  indicator  added, 
and  the  silver  titrated  with  a  standard  sohition  of 
ammonium  thiocyanate,  containing  l-ti  grms.  of  the  pure 
salt  to  the  litre.  The  thioeyanate  solution  is  standardised 
against  jmre  silver,  each  c.c.  being  equivalent  to  about 
4483  fuirts  of  silver  per  1000.  A  "  check  "  is  run  at  the 
same  time,  a  preliniinarv  (ire  assay  being  made  to  ascertain 
the  approximate  composition  of  the  bullion. — F.  R. 

Geld  ;    Determination  of in  copper  bullion.      F.  F. 

Hunt.  Eng.  and  Min.  J.,  1909,  87,  405. 
When  dissolving  cojiiwr  bullion  in  concentrated  sulphuric 
acid,  enough  cuprous  suljihido  is  formed  to  interfere 
with  cujiellation,  unless  pn'ceded  by  more  than  one 
scorification.  Most  of  the  sulphide  is  formed  at  the 
beginning  of  the  action,  but  if  acid  containing  copper 
sulphate  is  used  to  dissolve  the  bullion,  very  little  sulphide 
is  formed.  Atsat/  : — Heat  a  mixture  of  80  c.r.  of  con- 
centrated sulphuric  acid  and  25  c.c.  of  a  l(i  per  cent, 
solution  of  copper  sulphate,  and  when  hot  enough  to 
commence  immediate  action,  add  1  a£say  ton  of  the 
borings.  When  action  ceases,  cool  and  add  while  stirring, 
400  c.c.  of  wafer,  just  boil  and  filter.  Dry  the  residue, 
ignite  the  pa)H'r  and  .scorify  together  with  35  grms.  of 
lead  and  1  grm.  of  silica,  then  cupel  and  part.  If  silver 
is  al.io  to  be  determined,  the  filtrate  is  oxidised  with 
potassium  permanganate  and  1  c.c.  of  a  saturated  solution 
of  sodium  chloride  and  10  c.c.  of  a  10  per  cent,  solution 
of  lead  acetate  added  and  well  stirred,  .\fter  standing 
over  night,  the  precipitate  is  collected,  and  added  to  the 
gold  residue,  the  two  being  scorified  together. — F.  R. 

Lead   button    in   cupellation ;     Temperature   of   the   . 

R.   H.   Bradford.     J.  Ind.  and  Eng.  Chem.,  1909,  1, 
181—184. 

The  temperature  of  the  lead  button  and  of  the  interior 
of  the  cupel  during  cupellation  was  determined  by  means 
of  a  Lo  C'hatelier  pjTomcter,  the  couple  at  the  hot  junction 
being  protected  by  a  thin  coating  of  fireclay.  It  was 
found  tliat  before  "  driving  "  commenced,  the  temperature 
of  the  molten  lead  rose  to  900°  C.  or  above — appro.\imately 
the  melting  ix)int  of  litharge.  Temperature  determinations 
at  di0orent  stages  showed  that  when  once  the  lead  com- 
menced to  oxidise  rapidly,  the  temperature  of  the  button 
rose  owin^  to  the  heat  of  oxidation  of  the  lead,  this  heat 
being  sufhcicnt  to  keep  the  litharge  melted  even  when 
the  cujjel  was  drawn  forward  to  a  cooler  position  in  the 
muffle.  Cupellation  proceeds  so  long  as  the  heat  developed 
is  sufficient  to  keep  the  litharge  melted,  and  this  can  be 
attainc<l  by  maintaining  the  tcnux-rature  at  050" — 
750°  C.  about  i  in.  above  and  near  the  front  of  the  cupel 
and  working  with  a  gentle  draught  through  the  muffle. 
The  formation  of  "  feathers "  of  litharge  is  due  to  the 
temjwrature  of  the  air  surrounding  the  cujiel  falling 
well  below  the  melting  point  of  litharge. — A.  S. 

Copper    blast-furnaces    gases ;     Power    from    .     R. 

Schorr.  Eng.  and  Jlin.  J.,  1909,  87,  459—460. 
At  the  Kriig-Hiitte  in  the  Mansfeld  district,  Germany, 
the  waste  gases  from  the  eopjier  smelting  furnaces,  instead 
of  only  being  used  for  rai.-ing  steam  and  heating  the  blast 
as  at  the  other  works  in  the  district,  are  utilised  for  running 
gas  engines  which  have  a  total  nitcd  cajMcity  of  4650  h.p. 
The  engines  are  directly  connecte<l  to  three-phase  gener- 
ators of  50  cycles  and  3000  volts,  the  ))owcr  being 
distributed  by  underground  cables.  The  ore  smelted 
consists  of  a  bituminous  copper  schist  containing  from 
1'8  to  3-7  per  cent,  of  copper,  and  a  limestone  containing 
small  quantities  of  copper,  the  average  value  of  the  charge 
being  2-8  per  cent,  of  copper  and  0-0155  per  cent,  of 
silver.  About  030  tons  of  ore  are  smelted  daily, 
with  an  approximate  consumption  of  20  ])cr  cent,  of  coke, 
the  furnaces  producing  IxJtween  seven  and  eight  hundred 
thousand  cubic  feet  of  gas  j>er  hour.  The  furnaces 
are  cut  off  from  the  mains  during  charging  but  the  supply 
of  gas  is  kept  fairly  constant  by  only  cutting  off  one 
furnace  at  a  time.  The  gases,  after  being  washed  to 
remove  dust,  sulphur,  arsenic,  etc.,  contain  9  to  11 
per  cent,  of  carbon  dioxide  and  19  to  24  yier  cent,  of 
carbon  monoxide,  the  remainder  being  nitrogen.     They 


have  a  calorific  value  of  about  68  B.T.TJ.  per  cb.  ft.,  or 
about  two-thirds  that  of  an  average  iron  blast-furnace 
gas.  On  account  of  the  fluctuation  in  the  proi>ortion  of 
carbon  raono.vide  and  dioxide  a  special  gas  generating 
plant  has  been  installed  to  enrich  the  gas  when  necessary. 
The  total  exjienditure  in  1907  for  oiterating  and  fixed 
charges,  amounted  to  about  £0000,  equivalent  to  a  third 
of  a  penny  per  kilowatt-hour. — F.  R. 

Iron    in    brasses   and   bronzes;    Determination    of   . 

I.  M.  Bregowsky  and  L.  W.  Spring.     J.  Ind.  and  Eng. 
Chem.,  1909.  1,  187—188. 

It  is  pointed  out  that  in  general  the  iron  content  of  brasses 
and  bronzes  is  given  as  a  trace,  or  rarely  as  more  than 
0-2  per  cent.  The  authors  cite  a  number  of  analysoi 
in  which  the  content  of  iron  in  dilfcrent  brasses  and 
bronzes  ranged  from  0-34  to  1-47  per  cent.  Vnless  the 
iron  content  is  exceptionally  high,  about  one-half  of  it 
will  be  found  in  the  ignited  stannic  oxide,  and  may  be 
recovered  by  fusing  the  latter  with  sodium  c.trbonate 
and  sulphur,  treating  with  water,  precipitating  any 
dissolved  ferrous  sulphide  by  addition  of  ammonium 
chloride,  and  determining  the  iron  in  the  ferrous  sulphido 
by  titration  or  gravimetrically.  The  remainder  of  the 
iron  may  be  preei[iitat«l  with  ammonia  either  before 
or  after  the  separation  of  the  copper. — A.  S. 

Iron  ;  Action  of  sleam  on .     J.  A.  N.  Friend.     Chem. 

Soc.  Proc,  1909.  26,  90. 

Tb£  author  has  studied  the  action  of  steam  on  iron  at 
temperatures  ranging  from  100°  to  a  red  heat.  It  is  found 
that  pure  steam  free  from  carbon  dioxide,  has  no  action 
on  pure  iron  until  those  temperatures  are  reached  at 
which  the  steam  begins  to  dissociate,  when  a  black  oxide 
(presumably  FejO,)  is  produced.  The  conclusion  is 
drawn  that  the  usual  statement  that  steam  is  decomposed 
by  red-hot  iron  is  not  true.  The  reaction  really  takes 
place  in  two  stages,  involving  (i.)  the  dissociation  of  the 
steam,  and  (ii.)  combination  of  the  iron  with  the  dissociated 
oxygen. 

Manganese  ore  discovert/  in  Cape  Colony.      Bd.  of  Tr.  J.. 

Mar.  25,  1909.  [T.R.] 
The  "  Cape  Times  "  of  27th  February  reports  a  discovert- 
of  mancnncse  ore  in  the  IJevil's  I'eak  (Table  Mountain). 
The  deposits,  which  are  believed  to  be  rich,  cover  an 
extent  of  about  1000  acres,  stretching  from  the  first  peak 
of  the  Devil's  IVak  on  the  Cape  To«-n  side,  right  through 
to  the  side  above  Groot  Schuur.  The  quality  of  thn 
manganese  is  stated  to  be  very  good,  but  until  the  deposit 
is  developed  it  is  diflicult  to  compute  what  quantity 
of  ore  it  may  contain,  though  it  is  appai^-nt  that  the 
reef  is  many  feet  in  thickness.  The  prosixK-tors  have 
already  dug  out  about  120  tons  of  first-class  ore. 

Carbon  monoxide  :    .iclion  of  on  ehromivm,  nickel. 

manganese,   and   their   oxides  and  alloys.     G.    Charpv. 
Compt.   rend,    1909,   148,   560—561. 

Cakbon  monoxide  at  1000°  C.  is  practically  without 
action  on  nickel.  It  reduces  nickel  oxide  at  that  temper- 
ature completely  to  metal.  Manganese  and  rich  ferro- 
manganeses  absorb  the  gas  at  1000'  C,  and  later  evolve 
part  of  it  again  :  no  carbon  dioxide  is  fonned,  but  a 
mixture  of  manganous  oxide  and  carbon  is  left  in  the 
boat.  Trimanganic  tctroxido  is  redticed  by  cjkrbon 
monoxide  at  1000'  C.  to  monoxide,  which  is  absolutely 
stable  m  the  circumstances  of  the  experiment.  Chromium 
similarly  furnishes  a  mixture  of  chromium  sesquioxido 
and  carbon  ;  carbon  monoxide  is  without  action  on  the 
sesquioxidc.  In  chrome-steels  similarly  treated,  the 
carburalion  of  the  iron  (this,!..  1903,  911)  and  theo.xidation 
of  the  chromium  go  on  together  as  though  il.c  inctaU 
were  separate  and  independent. — J.  T.  D. 

Common  metals  ;  Gases  occluded  in  .     B.  lici.ichanal. 

Compt.  tend.,  1909,  148,  661—563. 

Thi  author  describes  exjwriments  made  many  years  ago 
by  Dumas  and  himself,  but  hitherto  unpublished.  Th* 
metals  were  heated  to  redness  in  a  porcelain  retort  in 
vacuo,  and  the  evolved  gases  collected.     Blank  experiment* 
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showed  that  there  was  no  diffusion  of  the  furnace  gases 
througli  the  substance  of  the  retort. 
The  following  results  were  obtained  : — . 


Weight. 

1 

Gas  obtained. 

Metal. 

a 

I      c 

•a 

is 

Is 

a 

>. 

32 

32 

« 

S 

oS 

o-o 

!i5 

gnus. 

c.c. 

c.c. 

c.c. 

c.c. 

C.C. 

Alaminiuin 

200 

88 

— 

Magnesium 

20 

12-0 



4-1 





„        

40 

35-06 

— , 

2-44 





Zinc 

100 

18-15 



1-65 

0-50 



Tin 

1000 

3-25 

2-80 

2-05 

1-94 

1-56 

Platinum    

144 

0-47 

3-67 

4-05 

0-70 

1-31 

Iridioplatiuum  . . 

146 

3-S5 

0-87 

3-60 

0-60 

1-08 

150 

2-64 

0-31 

3-19 

0-51 

0-55 

The  gases  from  spongy  platinum  consisted  almost  en- 
tirely of  carbon  dioxide  and  uncombustible  gas. — J.  T.  D. 

Aluminium ;     Influence    of    impurities    on    the    thermo- 
electric properties  and  electrical  resistance  of  .     H. 

Pecheux.    Compt.    reud.,    1909.   148,    627—628.     (See 
also  this  J.,  1907,    1147). 

The  impurities  found  in  commercial  aluminium  are  iron, 
silicon,  and  carbon.  The  author  has  found  that  the 
thermo-electric  E.il.F.  of  aluminium-copper  couples 
prepared  with  samples  of  aluminium  containing  various 
small  quantities  of  these  iflipurities,  are  nearly  the  same, 
but  that  they  are  increased  by  the  presence  of  iron. 
Silicon  appears  to  have  an  effect  similar  to  that  of  iron. 
Both  impurities  increase  the  electrical  resistance  of 
aluminium.  Recently  fused  aluminium  was  used  by  the 
author  in  his  experiments.  He  points  out  that  the  purity 
of  this  metal  may  be  ascertained  with  certainty  from  its 
thermo-electric  properties  and  resistance. — L.  E. 

Metals  ;  Application  of  the  microscope  to  the  study  of . 

W.   Rosenhain.     J.   Roy.   Soc.   Arts,   1909,   57,   349 — 
356. 

Quartz  combustion  tubes  for  the  determination  of  carbon 
in   steel.     Blount   and   Levy.     See   XXIII. 

Nickel  crucible  for  determination  of  carbon  in  steel.   Ruppel. 
See  XXIII. 

Determination    of    uranium.     McCoy    and    Bimzel.     See 
XXIII. 

Patents. 

Drying  [air]  blast  for  metallurgical  furnaces.  F.  \V. 
Harbord,  London.  Eng.  Pat.  4424,  Feb.  27,  1908. 
(Compare  Eng.  Pats.  25.112  of  1906.  and  10,525 
of    1907  ;  this  J.,   1907,   1282  ;    1908,  287). 

The  air-blast  is  dried  by  leading  it  through  a  chamber 
coutaiuing  bricks  or  lumps  of  dried  peat  impregnated 
with  calcium  chloride  and  ferric  chloride.  The  peat  is 
prepared  by  saturating  it  witli  a  strong  solution  of 
calcium  chloride,  preferably  mixed  with  5  to  10  per  cent. 
of  a  solution  of  ferric  chloride  of  equal  strength,  and 
then  drying  the  saturated  peat.  Three  chambers  con- 
taining the  prepared  peat  are  used  in  connection  with 
each  blowing  plant.  The  air-blast  is  dried  in  one  of  the 
chambers,  and  is  then  led  through  a  second  chamber 
in  order  to  cool  the  drying  material  wliich  has  just  been 
dehydrated,  while  the  contents  of  the  third  chamber 
are  being  dehydrated  by  passing  air  at  about  210^  C. 
through,  and  circulating  hot  gases  round  the  outside  of 
the  casing.  Each  chamber  in  turn  serves  to  dry  the 
blast.— A.  T.  L. 

Sted  ;   Process  and  apparatus  for  the  manufacture  of . 

Dellwik-Fleischor     VVassergas     Ges.m.b.H.     Fr      Pat 
395,131,  Oct.  10,  1908. 

Ikon  ore  is  charged  into  the  upper  of  two  chambers,  from 
which  it  falls,  from  time  to  time,  through  a  trap,  into  the 


lower  chamber.  This  lower  chamber  is  surrounded  by  an 
annular  space,  communicating  with  both  chambers,  and 
provided  with  passages  through  which  air  is  blown  in. 
Water-gas  is  forced  into  the  lower  chamber  near  the  top, 
reduces  the  iron  ore  to  spongy  metallic  iron,  and  emerges 
at  the  bottom  of  the  chamber  into  the  annular  space, 
where  the  excess  of  combustible  gases  is  burnt,  the  pro- 
ducts passing  upwards  through  the  ore  in  the  iipper 
chamber,  thus  preheatmg  it.  It  is  essential  that  the  ore 
in  the  lower  chamber  should  bj  at  a  temperature  of  about 
700°  C.  before  the  water-gas  is  introduced,  as  otherwise, 
below  this  temperature,  decomposition  of  carbon  monoxide 
into  carbon  and  carbon  dioxide  would  take  place,  and  the 
resulting  iron  would  be  too  rich  in  carbon  for  steel-making. 
At  the  end  of  the  reduction,  the  temperature  of  the  lower 
chamber  is  raised  to  900°— 1000°  C.  for  a  short  time.  The 
resulting  spongy  iron,  which  is  no  longer  pjTophoric,  is 
charged  into  baths  of  molten  steel  or  iron,  which  engulf 
it  at  once  and  prevent  oxidation  of  the  fineh'-divided 
metal. — A.  G.  L. 

Silver,  plate,  and  the  like  ;;      Electro-chemical  process  for 

cleaning    .     A.    M.    Kohler,    London.     Eng.    Pat. 

15,962,  July  27,  1908. 

The  article  to  be  cleaned  is  immersed  in  an  aqueous 
solution  of  one  or  more  alkalis  {e.g.,  sodium  hydroxide),  in 
contact  with  an  aluminium  alloy,  e.g.,  an  alloy  consisting 
of  80  per  cent,  of  aluminium.  10  of  barium,  8  of  calcium, 
1  of  sodium,  and  1  of  silicon  and  other  impurities.  The 
alloy  dissolves  in  the  alkaline  solution  with  evolution  of 
hydrogen  at  the  surface  of  the  silver  or  plated  article, 
which  then  onh'  requires  rubbing  to  render  the  surface 
bright. — A.  G.  L. 

Iron  from  tin-plate  scrap  ;   Process  of  preparing  merchant- 
able   .     E.  A.  Sperrv,  Brooklyn,  N.Y.     U.S.  Pat. 

906,321,  Dec.  8,   1908. 

The  tin-plate  scrap  is  placed  in  a  perforated  vessel,  which 
is  immersed  in  a  boiling  solution  of  caustic  alkali  to  remove 
fat,  etc.     The  scrap  is  next  washed  by  immersing  the  vessel 
in  a  tank  of  %vater,  and  is  then  freed  from  solder  by  passing 
it  through  a  highly-heated  furnace  chamber.     The  .scrap 
next  ])asses  between  mangling  rolls,  preferably  moving  in 
opposite  directions  at  different  speeds,  and  provided  with 
teeth.     The  shredded  scrap  is  then  compressed,  a  little 
at  a  time,  into  a  number  of  billets,   which,   from  their 
construction,     possess     a     laminated     structure.     These 
billets  are  evenly  placed  along  the  walls  of  a  number  of 
(e.g..  five)  perforated  vessels,  which  are  then  placed,  one 
above  the  other,  on  a  frame-work  carried  by  a  central 
shaft  revolving  on  a  ball-bearing  in  a  chamber  provided 
with  valved  entry  pipes  for  hot  air  and  cldorine,  and  valved 
exit   pipes   leading  to   two   condensers.     The    billets  are 
heated  in  this  chamber  whilst  imder  centrifugal  strain. 
by  passing  hot  air  through  the  chamber  and  revolving  the 
shaft ;    this  treatment  opens  up  the   billets  along  their 
lines  of  lamination  ;    the  billets  may  also  be  heated  and 
cooled   alternately.      Chlorine    is   next   admitted   to   the 
chamber,  the  stannic  chloride  vapours  being  condensed 
alternately   in   the   two   condensers.     The   last   traces  of 
stannic  chloride  are  removed  by  heating  the  billets  strongly 
in  hot  air,  after  which  they  are  washed  in  a  solution  of 
caustic  alkali  to  prevent  rusting  of  the  iron.     If  necessary, 
the  porous  black  iron-scrap  so  obtained  is  consolidated  by 
hammering  or  pressing  before  smelting. — A.  G.  L. 

De-tinning  ;    Process  of .     H.  M.  Femberger,  Dollar 

Bay,  Mich.,  and  W.  W.  Murray,  Philadelphia,  Pa.  U.S. 
Pat.  913,275,  Feb.  23,  1909. 
Tinned  metal  is  treated  with  a  solution  oi  chlorine  in 
anhydrous  carbon  tetrachloride.  The  carbon  tetrachloride 
removes  grease,  etc.,  and  dissolves  the  stannic  chloride 
which  is  formed.  The  solution  is  separated  from  the 
residue,  and  the  stannic  chloride  is  precipitated  by  adding 
water.— A.  T.  L. 

Meiallnrgical  process.     G.  Moore.  Now  York.     U.S.  Pat. 

913,535,  Feb.  23,   1909. 
In  order  to  separate  metals  fi'om  their  ores,  the  ores  are 
heated  with  a  salt  which  reacts  to  form  a  volatile  com- 
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pound  of  the  metal,  and  this  volatile  compound  is  separated 
()v  foixing  steam  through  the  heated  mass  and  tinally 
condensing  the  steam. — A.  T.  L. 

MelaU;    Process  of  separating  in  soiiilion.     IT.  H. 

Dow,  Midland.  Mich.,  and  \V.  S.  Gates,  Wortliiiijiton, 
Canada,  Assigj\ors  to  The  Ontario  Nickel  Co.,  Ltd., 
Worthington,  Canada.  I'.S.  Pats.  <II3,708  and  913,709, 
March  2.  1909. 
To  a  solution  containing  a  numlxT  of  dis.solved  metals, 
a  reagent  is  added  ca|«lile  of  producing  more  or  less  in- 
solulile  compounds  with  these  metaKs.  the  compound  of 
one  of  the  metals  In-ing  slightly  less  soluhle  than  those  of 
the  others.  The  reagent  is  added  in  iiuantity  equivalent 
to  the  amo\mt  of  this  metal  ^ircsent.  and  the  resulting 
precipitate  is  agitated  with  the  liquid  until  the  more  soluble 
eomjK)unds  lirst  precipitated  have  Ix'cn  redissolved,  when 
the  precipitate  is  se|>iirated  from  the  liquid,  and  the  ojiera- 
tion  ivjieatcd  so  as  to  sejuirate  the  remaining  metals. 
Or  else,  the  quantity  of  ri'agent  lirst  added  is  less  than 
that  corresponding  to  the  least  soluble  metal :  the  precipi- 
tate and  liquid  an-  agitated  as  alxjve,  and  the  precipitate  is 
separated  ;  after  which  a  further  quantity  of  the  reagent, 
equivalent  to,  or  somewhat  in  excess  of»  that  needed  to 
preci])itato  the  remainder  of  this  metal,  is  added,  the 
second  pK-cipitate  removed,  and  the  operation  repeated  as 
before. — A.  0.  L. 

Precious  metals  from  ores  ;     Process  of  exiraeling  . 

J.  Kitsee,  Philadelphia,  Pa.     U.S.  Pat.  913.735.  Mar.  2, 

1909. 
PBECiors  metals  are  extracted  from  their  ores  by  means 
of  cyanide  in  the  presence  of  the  anolyto  resulting  from 
the    electrolysis   of    a    nitrogen    compound,    this    anolyto 
containing  an  oxide  of  nitrogen. — A.  G.  L 

Oold  and  silver  from  slimes  ;    Extraction  of  .     A.  F. 

Crosse.     Fr.  Pat.  395,230,  Oct.   14,   1908.     Under  Int. 
Conv.,  Mar.  2,  1908. 

TiTE  slimes  are  treated  with  an  extracting  (cyanide) 
solution,  thorough  extraction  Iwing  ensure<i  l>y  blowing 
air  into  the  mass,  wliich  is  contained  in  a  conical  separator. 
This  separator  is  provided  in  its  up]>cr  part  with  an 
internal  conical  partition,  leaving  an  annular  space  inside 
the  walls  of  the  separator,  from  which  clear  liquid  only 
overflows  into  a  pipe  leading  to  a  vessel  in  which  the 
solution  is  freed  from  the  gold  and  .silver  it  contains  by 
means  of  zinc.  The  solution  then  flows  into  an  inter- 
mediate vessel,  from  wliich  it  is  returned  by  means  of  a 
pump  to  the  separator,  extraction  with  the  .same  liquid 
being  continued  until  the  slimes  are  exhaiisted.  The 
liquid  may  bo  brought  up  to  proper  strength  by  the 
addition  of  cyanide  at  any  time. — A.  G.  L. 

Antimony  ores  ;    Process  and  apparatus  for  the  treatment 

of  .     E.  Chatillon.     First   Addition,  dated  Oct.  2, 

1908,  to  Fr.  Pat.  382,504,  Oct.  3,  1907  (this  J.,  1908, 
287). 
The  capacity  of  the  furnace  previously  described  is 
increased  by  in.serting  in  each  chamlx'r  4  or  5  pi|x>s  or, 
preferably,  vertical  gas  retorts  of  fireclay  or  cast-iron. 
The  lower  ends  of  these  piiM-s  or  retorts  are  |)artlv  open 
and  jMirtly  closed,  and  are  supi)orte<l  on  the  inner  walls 
of  the  chambers:  the  upper  ends  |iass  through  the  roof 
of  the  furnace  into  the  o]x>n,  and  are  provided  with 
removable  covers.  The  \n\«is  or  retorts  are  charged  with 
a  mixture  of  antimony  o.xide  and  carbon  ;  the  reduced 
antimony  melts  and  falls  into  the  main  bath  of  the 
chamber.  Removal  of  cinders  from  the  chaml)ers  is 
facilitated  by  continuously  moving  the  grills,  which 
may  form  endless  band.s.  Condensiktion  of  antimonial 
vapours  in  the  escaping  gases  is  now  elTectwl  by  forcing 
the  gases  to  pass  upwards  through  a  numl>er  of  vertical 
compartments  placed  in  a  tower,  water  being  allowed 
to  drop  downi  through  the  comiwrtments,  each  of  which 
is  further  providwl  with  a  number  of  horizontal  partitions, 
the  spaces  between  these  partitions  being  half  tilled  with 
bundles  of  wood,  etc. — A.  G.  L. 


Minerals  of  all  l-inds ;     Treatment  of  to  oblaiti  the 

metal  Ihaj  contain.  B.  Junquera.  Fr.  Pat.  394,719, 
Sept.  20,  1".K)8.  Under  Int.  Conv.,  Feb.  8,  1908. 
The  mineral  is  mixed  with  carbon  and  fluxes,  )x>wdered. 
and,  if  nece!«<ary,  formed  into  nodidcs,  and  introdticcd 
into  the  upper  end  of  a  rotatory  kiln.  20 — 30  m.  long, 
and  inclined  at  3° — 'f.  Coal  dust  and  air  are  injected 
into  the  lower  end  of  the  kiln,  which  is  surrounded  by  a 
fixed  erucibleshayxHi  chamber.  In  its  ]ias-sage  downi  the 
kiln,  the  mineral  is  first  reduced  to  metal,  which  is  fused 
in  the  lower  part  of  the  kiln,  and  c-ollects  in  the  fixed 
chaml>er.  For  those  metals  {e.g.,  iron)  which  are  -so 
difficultly  fusible  that  the  quantity  of  hot  reducing  gases 
produced  is  far  in  excess  of  that  required  for  the  reduction 
of  the  ore,  the  kiln  is  divided  into  three  )iarts,  an  upjK-r 
rotating  kiln  in  which  rciluction  takes  place,  a  lower 
rotating  kiln  in  which  the  reduced  metal  is  fused,  and  an 
intermciliate  fixctl  chamber  connecting  the  two  rotating 
kilns,  and  provided  with  a  flue  regulated  by  a  damjK'r 
through  which  the  excess  gases  are  allowed  to  escape. 

— A.  G.  Ii. 

Agglomeration  of  small  finely  divided  ores  ;     Process  for 

the .     A.  P.  Foniakoff,  St.  Petersburg.     Eng.  Pat. 

4142,  Feb.  24,  1908. 

Ske  Ft.  Pat.  387,427  of  1908  ;  this  J.,  1908,  815.— T.  F.  B. 

Iron  ore  ;   Method  of  treating .     A.  J.  Boult,  London. 

From  J.  T.  Jones,  Iron  Mountain,  Mich.,  U.S.A.     Eng. 

Pat.  12,322,  Juno  6,  1908. 
See  U.S.  Pats.  891,705  and  899,405  of  1908  ;     tliis  J., 
1908,  815,  1024.— T.  F.  B. 

Crucible  furnaces.     W.  J.  Holza))fel.  Scottdale,  Pa.,  U.S.A. 

Eng.  Pat.    12,342,  June  6.  1908. 
See  U.S.  Pat.  891,256  of  1908  ;  this  J.,  1908, 815.— T.  F.  B. 

Metallurgical  furnaces.     L.  S.  Hughes,  JopUn,  Mo.,  U.S.A. 
Eng.   Pat.   16.521,  Aug.  5,   1908. 

See  Fr.  Pat.  392,991  of  1908 ;   this  J.,  1909,  27.— T.  F.  B. 

Zine  and  other  analogous  furnaces;     Means  for  charging 

the  relorls  of .     E.   Dor-Delattre,  Liege,  Belgium. 

U.S.   Pat.   914,339,  March  2,   1909. 

See  Eng.  Pat.  13,822  of  1908  ;  this  J.,  1909.  206.— T.  F.  B. 

Ores  ;    Method  of  reducing .     N.  Wikstrom,  Hogfors, 

Russia.     U.S.  Pat.  914,622,  .March  9,  1909. 

See  Fr.  Pat.  387,080  of  1908  ;  this  J.,  1908.  814.— T.  F.  B. 

Smelling  zinc  ore,  galvaniser's  dross,  and  the  like  ;  Apparatus 

for  use  in .     E.  H.  Hopkins.  Addlestone.     U.S.  Pat. 

914.839,  March  9.  1909. 

See  Eng.  Pat.  25,099  of  1907  ;  this  J.,  1908,  905.— T.  F.  B. 

Qas  producers  for  steel  manufacture.     Eng.  Pat.   12,856. 
See  IL 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECIKO-CUEMISTUY. 

Reducing  action  of  eleciroli/lic  hydrogen.     Thomson.    Sec 
VII. 

Electrolytic  bleaching.     Fraasg.     See  XIX. 

Patents. 

Ozone ;      Generation  of  .     J.   S.    Goodwin   and   W. 

Burgess,  London.     Eng.  Pat.  5502,  March  11,  1908. 

Are  is  passed  between  the  plates  of  a  Wimshurst  or 
similar  machine  from  which  the  collectors  have  l>ecn 
removed  ;  several  pairs  of  these  ])lates  may  be  arranged 
in  a  suitable  box  with  air  inlet  and  a  fan. — T.  F.  fi. 

Ioniser  or  apparatus  for  producing  gaseous  ions.     L.  I. 
Blake,  Denver.  Colo.     U.S.  Pat.  913.941,  March  2.  I'.HW. 

The  ioniser  consists  "  of  dielectric  plates  adapted  to 
be    charged    alternately    to    opposite    potentials."     The 
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plates  are  separated  by  air  spaces,  and  the  opposing 
surfaces  are  covered  with  a  solid  dielectric,  such  as  glass 
wool,   in   "  fragmentary  or  filar  form." — B.  X. 

Furnace  ';  Electric ,  and  method  of  operating.    P.  L.  T. 

Heroult,  La  Praz,  France,  Assignor  to  Soc.  Electro- 
Metallurgique  FranQaise,  Froges,  France.  U.S.  Pats. 
913,888  and  914,346,  March  2,  1908. 

(1).  The  material  is  supplied  through  tubes  in  an  open 
shaft  to  a  point  in  the  shaft  above  which  the  burning 
gases  will  heat  the  charge  as  it  passes  through  the  tubes, 
without  direct  contact  of  the  gases  with  the  charge. 
From  the  bottom  of  the  shaft,  the  material  passes  into  a 
lower  chamber,  in  which  the  charge  is  maintained  with 
inclined  faces.  The  electrodes  enter  the  lower  chamber 
at  the  sides  and  are  fixed  opposite  to  the  inclined  faces 
of  the  charge,  means  being  provided  for  moving  the 
inclined  faces  towards  or  away  from  the  electrodes. 
(2).  The  method  is  claimed  of  maintaining  a  charge  in 
a  vertical  column  with  inclined  faces,  to  which  the 
current  is  passed  from  stationary  electrodes,  the  distance 
between  the  charge  and  the  electrodes  being  varied  in 
order  to  alter  the  resistance. — B.  N. 

Electrolytic  process  of  producing  compounds.     C.  E.  Acker, 
Niagara  Falls,  X.Y.     U.S.  Pat.  914,100,  March  2,  1909. 

A  MOLTEN  compound  of  a  metal  is  continuously  electro- 
lysed, the  separated  metal  being  alloyed  with  a  cathode 
metal.  The  alloy  is  removed  and  cooled ;  an  inter- 
mediate compound  is  produced  and  by  reacting  on  this 
at  a  higher  temperature^  with  "  nitrogenous  and  car- 
bonaceous reagents,"  the  desired  compound  is  produced, 
and  the  residual  metal  is  returned  to  the  cathode.  (See 
following  abstract) — B.  N. 

Nitrogen   compounds ;      Electrolytic  process  of  producing 

.     C.   E.   Acker,   Niagara  Falls,   N.Y.     U.S.   Pat. 

914,214,  March  2,  1909. 

The  molten  alloy  (see  preceding  abstract)  is  treated  with 
a  nitrogenous  gas  by  injecting  the  gas  in  a  compressed 
condition,  thus  cooling  the  alloy  and  producing  the 
compoimd  required.  Tie  products  of  the  reaction  are 
separated,  heat  being  transferred  from  another  portion 
of  the  molten  alloy  to  the  residual  metal,  and  the  latter 
returned  in  a  heated  condition  to  the  cathode. — B.  N. 

Electrodes  ;  Storage-iaitery  • .     T.  A.  Edison,  Llewellyn 

Park,  Orange,  X.J.,  Assignor  to  Edison  Storage  Battery 
Co.,  West  Orange,  X.J.   U.S.  Pat.  914,343,  March  2, 1909. 

GRANtTLAE  material  is  coated  with  conducting  metallic 
films  or  scales,  the  mass  being  compressed  to  obtain 
coherence,  and  form  a  cellular  or  honeycomb  structure. 
This  is  then  subjected  to  a  welding  temperature  in  hydrogen 
gas,  in  order  "  to  secure  integrality  of  the  films  or  scales." 

— B.  X. 

Thin  meiallic  flakes  [of  cobalt  and  nickel] ';     Process  for 

making  .     T.   A.   Edison,   Orange,  X.J.,  Assignor 

to  Edison  Storage  Battery  Co.,  West  Orange,  X.J. 
U.S.  Pat.  914,372,  Mar.  2,  1909. 
Granules  composed  of  two  or  more  metals,  e.g.,  cobalt 
and  nickel,  each  in  the  form  of  "  a  substantially  integral 
sponge-like  structure  "  and  intimately  engaging  each 
other  to  form  a  continuous  solid  mass  (see  preceding 
abstract),  are  subjected  to  successive  rolling  operations, 
the  mass  being  annealed  in  an  indifferent  gas  after  one 
or  more  of  the  rolling  operations. — A.  G.  L. 

Electric  battery.     L.   P.    Basset,    Enghien,    France.     U.S. 
Pat.  913,936,  March  2,   1909. 

See  Fr.  Pat.  370,170  of  1906  ;  this  J.,  1907,  209.— T.  F.  B. 

Electric  lamp  filaments.     Eng.  Pat.   14,867.     See  11. 

Electrical  glow  lamps.     Eng.  Pat.  19,118.     See  TI. 

Treating  chlorine  gas.     U.S.  Pat.  908,126.     -See  V. 


(B. )— ELECTRO-MET  ALLUtRGY. 


Electrolytic  iron , 
properties  of  - 
145—160. 


Preparation,  composition,  and  ihermal 
—.     A.  Muller.     Metallurgie,   1909,  6, 


Several  hundred  grams  of  nearly  pure  electrolytic  iron 
were  obtained  in  a  comparatively  short  time  by  proceeding 
in  two  distinct  stages.  In  the  first  stage,  a  good  steel 
or  wTOught  iron  is  used  as  anode  in  an  electrolyte  con- 
sisting of  a  30  per  cent,  solution  of  ammonium  ferrous 
sulphate,  working  either  according  to  Burgess  apd 
Hambuechen"s  process  (this  J.,  1904,  667)  but  at  ordinary 
temperatures,  with  X.Dj„„=0-8  ampere  at  1-5  volts, 
or  according  to  Maximowitsch  (this  J.,  1905,  140)  with 
N.Di„o=0-5  ampere  at  0-8 — 1-2  volts.  The  anodes 
were  contained  in  porous  earthenware  cells,  and  were 
cleansed  every  day  by  brushing  with  hydrochloric  acid  ; 
the  anolvte  was  renewed  daily  ;  the  catholji:e  was  pro- 
tected from  dust  by  a  layer  of  paraffin,  and  was  not  stirred. 
The  cathodes  consisted  of  carefully  cleaned  tin-plate  or 
lead  foil.  Tlie  electrolytic  iron  so  obtained  which  con- 
tained 0-08 — 0-10  per  cent,  of  total  fixed  impurities  (of 
which  carbon  amounted  to  about  0-07  Jier  cent.)  was  then 
further  purified  by  two  further  electrolyses,  using  con- 
centrated ferrous  chloride  solution  as  electrolyte,  with 
N.D,„o=0-7  ampere  at  1 — t  volts.  The  precautions 
taken  were  similar  to  those  mentioned  above,  except 
that  the  anolj-te  was  used  over  again,  after  daily  pre- 
cipitation with  barium  chloride  and  removal  of  sulphate 
and  dirt  by  filtration  in  the  morning.  The  electrolytic 
iron  so  obtained  contained  silicon,  0-0040 — 00042  per 
cent.  ;  phosphorus,  0-0032 — 00041  ;  sulphur,  trace  ; 
manganese,  trace  to  00045;  carbon,  0-0230—0-0440; 
total,  0-0311 — 0-0.542  per  cent,  of  fixed  impurities,  in 
addition  to  0-018 — 0-112  per  cent,  of  hydrogen  and 
0-014 — 0-018  per  cent,  of  nitrogen.  The  current  efficiency 
varied  from  66 — 98  per  cent.  Microscopic  examination 
under  moderate  powers  showed  a  lamellated  structure  ; 
larger  magnification  showed  a  star-like  structure.  The 
iron  was  melted  in  a  magnesia  crucible  placed  in  a  specially 
constructed  electrically  heated  vacuum  fimiace.  After 
melting  once  it  still  contained  0011  per  cent,  of  nitrogen, 
and  it  required  fusing  seven  times  to  free  it  from  hydrogen, 
as  shown  by  the  disappearance  of  the  spontaneous 
evolutions  of  heat  during  the  heating,  which  are  caused 
by  hydrogen.  The  most  marked  of  these  heat  evolutions 
occurred  at  1210°  C.  The  melting-point  was  found  to 
lie  between  1485°  and  1525°  C.  Arrest  points  were 
observed  at  894°  and  766° — 759°  C.  during  cooling,  and 
917°  and  765°— 774°  C.  respectively  during  heating. 

—A.  G.  L. 

[Iron  and  chromium]  Passivity  in  acid  solution.     Pari  II. 
J.  Alvares.     Z.  Electrochem.,  1909,  15,  142—144. 

In  continuation  of  Sackur's  work  (this  J.,  1908,  986), 
the  author  has  investigated  the  passivity  of  iron  and 
chromium  by  the  same  method.  In  general  the  passivity 
of  these  two  metals  resembles  that  of  nickel.  In  the 
case  of  iron,  however,  the  critical  strength  of  current 
rises,  with  increased  dilution,  to  a  maximum  and  then 
falls.  Addition  of  chlorine  ions  to  the  acid  has  no  effect 
on  the  critical  strength  of  current.  The  author's  experi- 
ments confirm  the  well  known  observation  that  a  rise  in 
temperature  hinders  the  assumption  of  the  passive  state. 
Chromium  resembles  nickel  in  that  the  critical  current 
strength  sinks  mth  increasing  dilution  of  the  electrolyte. 
It  is  rendered  passive  more  easily  than  iron,  for  it  becomes 
passive  in  moderately  concentrated  hydrochloric  acid 
in  which  iron  and  nickel  remain  active. — J.  C.  C. 

Patents. 

Electroplating  ;  Apparatus  for .      G.  A.  Lutz,  Plain- 
field,  N.J.,  U.S.A.     Eng.  Pat.  21,243,  Oct.  8,  1908. 

The  hollow  article  to  be  plated  is  supported  as  the  cathode 
in  a  tank,  and  suitable  anodes  are  arranged  inside  and 
outside  of  the  article.  One  terminal  of  a  generator 
is  connected  to  both  the  inner  and  outer  anodes,  and  a 
make  and  break  mechanism,  controlled  by  hand  or  by 
clockwork,    is  arranged   in  the  inner  anode  circuit.     The 
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utter  may  thus  be  broken  without  interfering  with  the 
outer  anode  circuit,  so  that  the  deposition  of  metal  on 
the  outside  of  the  article  is  carried  on  for  a  greater  length 
of  time,  thus  avoiding  the  thicker  inner  coating  which  is 
obtained  when  the  current  [wsses  for  the  same  period 
tbroufh  both  anode  circuits. — B.  N. 

Furnaces  ;    EUclric  ,  with  electrodes,  serving  for  the 

manufacture  of  honiogeneotts  iron  and  steel.     T.   Levoz. 
Fr.  Pat.  395,084,  Oct.  8,  1908. 


The  furnace  is  divided  into  two  receptacles,  A  and  B, 
the  former  having  an  acid  lining,  and  the  latter  a  basic 
one  of  magnesia  or  dolomite.  It  is  supported  upon  two 
trunnions,  one  of  which  is  hollow  for  the  su))ply  of  air 
to  the  compartment,  A.  The  electrodes  are  withdrawn 
from  the  chamber,  B,  and  the  vessel  is  turned  through 
an  ancle  of  90°.  so  that  the  blast  pipe  is  at  the  side  of 
the  cliamber,  A.  Jloltcn  cast  iron  is  introduced  into 
A  through  the  opening.  O,  and  a  charge  of  scrap  iron  or 
mild  steel  is  placed  in  the  chamber,  B.  The  cast  iron  is 
blown,  as  in  a  Bcs.somer  converter,  for  the  production  of 
pure  iron,  and  the  flames  passing  into  B  serve  to  melt 
the  material  in  this  chamber.  The  furnace  is  then  rotated 
into  its  original  ]X)sition,  so  as  to  pour  the  metal  from 
A  into  B,  and  the  metal  is  refined  by  a  ftirther  electric 
heating.  The  electrodes  are  lowered  into  B,  and  the  arc 
is  enlarged  by  means  of  a  solenoid  placed  as  a  shunt  across 
the  arc.  the  intensity  of  the  magnetic  field  Ixjing  increased 
or  diminisho<l  by  means  of  a  regulator.  A  regulator 
is  also  arranged  in  the  electrode  circuit,  in  order  to  prevent 
an  abrupt  load  being  placed  on  the  machine  when  starting 
the  current,  and  to  automatically  cut  out  the  current 
when  the  arc  is  broken. — B.  N. 

Metal ;    Electrolytic  deposition  of  on  hdlow  articles. 

E.  Fricdheira,  Paris.  Eng.  Pat.  4744,  March  2,  1908. 
Under  Int.  Conv.,  March  4,  1!M)7.  .\ddition  to  Eng. 
Pat.  75G3  of  1907  ;  dated  March  30,  190(i. 

See  Addition  to  Fr.  Pat.  364,737  of  1906 ;  this  J.,  1907, 
1018.— T.  F.  B. 

Electroplating  the  interior  and  exterior  of  hollow  articles  ; 

Process  and  apparatus  for  simullanrousli/ .  American 

Circular  Loom  Co.     Fr.  Pat.  39.5.083,  Oct.  8.  I<»08. 

See  Eng.  Pat.  21,243  of  1908;    preceding.— T.  F.  B. 

Tin  ;  Process  for  preparing,  smelting,  and  nlilislnij  various 

products  containing .  parliculnrly  the  milnUic  ffxmge 

and  slime  obtained  in  the  electrolytic  removal  of  tin  from 
tin-plate  scrap.  H.  Mennicke,  Rbeinau,  Germany. 
Eng.  Pat.  16,428,  Aug.  4,  1908. 

Sbe  Fr.  Pat.  393,364  of  1908  ;  tliis  J.,  1909,  146— T.  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Cotton  seed  "  fools  "  .•    Composition  of  .     H.   Wagner 

and    J.     Clement.     Z.     Untersuch.    Nahr.    Genussm., 
1909,  17,  266-268. 

Two  samples  of  "  foots  "  obtained  in  the  refining  with 
alkali  of  two  cotton-seed  oils  from  Egyptian  seed  had  the 
following  respective  composition  : — Water,  42'G7  anil 
34-35 ;  mineral  matter,  10-52  and  8-34 ;  unsaponiHed 
oil,  10-55  and  23-70  ;  saponified  oil,  34-56  and  33-18  : 
and  unsaponifiable  matter,  2-30  and  1-91  per  cent.  The 
unsaponiliable  matter  (crude  phytosterol)  in  the  original 
impure  oil  was  0-884  per  cent.,  whilst  the  purified  oil 
contained  0-.">95  per  cent.  Hence  during  the  i)urification 
a  considerable  ]>roportion  of  the  rnide  phytosterol  is 
thrown  down  with  the  "  foots."  The  phvtostcrol  from 
these  sjimples  of  "  foots,"  purified  bv  tlic  method  of 
Windaus  and  Hnuth  (this  .1..  1907,  69,  1150),  melted 
at  137'5° — 138°  C,  and  formed  an  acetate  melting  at 
126°  C.  The  acetate  was  saponified  with  sodium  hydroxide 
solution  and  the  phytosterol  recrvstallised  from  alcohol. 
but  no  substance  of  higher  m.pt.  than  138-6°  C.  could  b< 
obtained.  Hence  in  the  light  of  these  oiperiments 
the  phvtostcrol  of  cottonseed  oil  must  l>e  regarded  as 
consisting  of  an  individual  subst.ince.  This  conclusion 
was  also  arrived  at  by  Heiduschka  and  (Jloth  (this  J.. 
1908,  1161),  who  examined  the  phytosterol  by  the  method 
of  Windaus  and  Hauth.  On  the  other  hand  fractional 
crystallisation  from  alcohol  of  the  cnide  phytosterol, 
previously  |>urified  by  means  of  ])etrolcum  spirit,  gave 
a  different  result.  The  substance  was  thus  separated 
into  a  phytosterol  melting  at  139°  C,  and  a  smaller 
quantity  of  a  phytosterol  melting  at  132° — 133°  C,  and 
yielding  an  acetate  (m.pt.  120°  C.)  and  a  bromide  (m.pt. 
114°_115°C.)  The  authors  therefore  conclude  that  the 
phytosterol  of  cottonseed  oil  consists  of  at  least  two 
distinct  phvtostcrols.  The  crude  phytosterol  was  con- 
taminated with  a  brown  oily  substance  containing  0-55ti 
(and  0-584)  per  cent,  of  sulphur. — C.  A.  M. 

Glycerol ;     New,    highly   sejisitive    reactions   for   detection 

and  identification  of .     G.  DenigAs.  Compt.  rend., 

1909,  148,  570—572. 

Foe  the  detection  of  appreciable  quantities  of  glycerol, 
the  following  reactions,  based  upon  its  conversion  into 
dihydroxyacctonc,  are  described.  Glycerol  (0-08— 
O-lOgrm.,  or  1  c.c.  of  a  10  per  cent,  solution)  is  heateil 
with  10  c.c.  of  freshly  prepared  bromine  water  (0-3  e.r 
of  bromine  dis.solved  in  UIO  r.c  of  distilled  water)  for 
20  minutes  in  boiling  water,  boiled  to  exiK"!  all  the  bromine. 
and  allowed  to  cool.  The  solution  is  then  submitte<l 
to  the  following  tests: — Colour  reactions. — The  reagents 
are  codeine,  resorcinol,  thymol,  and  fi-naphthol,  the 
method  Iwing  the  same  as  that  previouslv  described 
(this  J.,  1909,  219)  save  that  in.stead  of  the  solution 
of  dihydroxyacctonc  there  mentioned,  0-4  c.c.  of  th< 
test  solution  (with  the  codeine  reaction,  0-2  c.c. -I- 0-2  c.c 
of  water)  is  used  ;  in  the  resorcinol  and  thymol  ^■action^ 
the  mixture  is  not  heated.  The  colours  obtained  an- 
similar  to  those  previously  described.  Colour  reactions 
in  presence  of  iiotassiiim  hromidc. — The  reagents  are 
5  per  cent,  alcoholic  solutions  of  salicylic  acid  and 
guaiacol  ;  the  method  is  the  same  as  that  previously 
described  (this  J..  1909,  219),  .save  that,  as  above,  0-4  c.c. 
of  the  test  solution  is  used.  Salicylic  acid  gives  an  intense 
violet  red  colour;  with  guaiacol,  the  colour  is  deep  blue. 
Hydrazine  renejions. — (1)  The  test  solution  (0-5  c.c.) 
is  mixed  with  0-5  c.c.  of  a  reagent  prepared  by  dissolving 
I  c.c.  of  liquid  phenvlhydraz.ine  in  a  mixture  of  4  c.c. 
of  acetic  acid  an<l  20<'.e.  of  a  10  ]H^r  cent,  solution  of 
crvstallised  sodium  acetate.  The  whole  is  heated  for  20 
minutes  in  boiling  water  and  left  to  cool  for  an  hour 
An  abundant  yellow  precipitate  of  glycerosazone  consisting 
of  twisted  stellate  needles  and  rounded  yellow  granub  ~ 
is  thus  obtained.  (2)  Five  c.c.  of  the  test  solution  an 
distilled  willi  I  ce.  of  sulphuric  acid.  1-5 — 2  c.c.  of  distillate 
being  colleited.  One  c.c.  of  this  distillate  is  treated  with 
I  c.c.  of  the  abovc-describedhydrazine  reagent. a  crystalline 
precipitate  of  mcthylglyoxalosazone  being  slowly  formed. 
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Reduclion  reactions. — The  test  solution  (0-5  o.c.)  is  treated 
with  0-5  o.c.  of  Nessler's  reagent ;  after  2  minutes, 
mercury  is  precipitated.  With  Fehling's  solution  and 
Fehling's  solution  treated  with  ferrocyanide,  cuprous 
o.xide  and  cuprous  ferrocyanide  respectively  are  obtained 
under  the  same  conditions.  To  detect  very  small 
quantities  of  glycerol,  the  material  must  be  extracted  ; 
a  quantity  of  less  than  0-lf)  grm.  of  the  residue  from 
this  extract   being  treated  as  above  described. — L.  E. 

Cholesterol  and  allied  bodies  ;    Occurrence  and  distribution 

of in  the  animal  kingdom.     C.  Doree.     Bio-Chemical 

J.,  1909,  4,  72—106. 
Ektire  animals  typical  of  the  great  subdivisions  of  the 
animal  kingdom  were  examined  by  the  author,  the 
finely  divided  material  being  mixed  with  plaster  of 
Paris  and  sand,  dried,  coarsely  powdered,  and  extracted 
with  ether,  and  the  cholesterol,  etc.,  in  the  ethereal  extracts 
separated  by  the  usual  methods.  From  the  results 
the  author  concludes  that  cholesterol  is  invariably 
present  in  vcrtebrata,  whilst  in  invertebrata  it  is  widely 
but  not  uniformly  distributed,  its  place  being  sometimes 
taken,  e.g.,  in  insects  and  echinodermata,  by  closely- 
allied  substances.  It  is  probable  that  each  species  of 
sponge  is  characterised  by  containing  a  different  member 
of  the  cholesterol  group.  All  the  animal  cholesterols 
examined,  with  the  possible  exception  of  spongosterol 
from  the  sponge  Subcrites  domuncula,  were  isomeric  with 
and  possessed  properties  similar  to  those  of  ordinary 
,-holesterol. — C.  A.  M. 

Butter  fat  and  cocoaniit  oil.     Monhaupt.     See  XVIII^. 
Parents. 

Oil  from,  cotton-seed  or  other  oleaginous  material ;    Process 

for   extracting .     J.    E.    Mills.    Chajiel   Hill,    N.C., 

Assignor  to  H.  B.  Battle,  Montgomerv,  Ala.  U.S.  Pat. 
913,751,  Mar.  2,  1909. 
The  cotton-seed,  or  other  material,  is  introduced  into 
a  vertical  column,  at  about  half  the  height  of  the  latter. 
while  hot  carbon  tetrachloride  is  introduced  at  the  top 
of  the  column.  The  oil  seed  rises  through  the  carbon 
tetrachloride  which  extracts  the  oil,  and  the  exhausted 
material,  after  passing  through  a  layer  of  water  above 
the  carbon  tetrachloride,  is  removed  by  suitable  means 
at  the  top  of  the  oolunm.  The  carbon  tetrachloride 
containing  the  dissolved  oil  is  drawn  off  at  the  bottom  of 
the  column,  and  the  solvent  and  oil  are  separated  and 
recovered  by  a  process  of  distillation. — W.  P.  S. 

Soap ;    Process  for   the   manufacture   of    albumose . 

P.  Runge,  Hamburg,  Germany.  Eng.  Pat.  22,441, 
Oct.  22,  1908.  Under  Int.  Conv.,  Sept.  24,  1908. 
A  CLARIFIED  alkaline  solution  of  albumose  obtained 
from  casein  in  the  usual  way  is  treated  with  the  exact 
amount  of  a  fatty  acid  or  mixture  of  fatty  acids  required 
■to  neutralise  the  alkali,  and  the  resulting  solution  of 
albumose  soap  is  concentrated  in  vacuo  or  otherwise. 
Or  the  albumose  may  be  dissolved  in  a  solution  of  an 
alkali,  or  an  alkaline-earth,  or  it  may  be  a  "  sulpho- 
alkaline  solution  of  albumose."  The  proportions  prefeiTed 
are  such  as  to  vield  a  product  containing  from  33J  to 
50  per  cent,  of  albumose. — C.  A.  IVL 

Esparto  grass  ;    Recovery  of  b:/-produefs  from  .    C.  F. 

Cross  and  D.  Russell.     Fr.'Pat.  395,250,. Oct.  14,  1908. 

Under  Int.  Conv.,  Apr.  14,  1908. 
The  cuticle  of  the  esparto  grass  contains  a  wax  of  industrial 
importance;  a  portion  of  this  cuticular  wax  is  removed 
mechanically  in  the  process  of  dusting  the  grass  prior  to 
its  conversion  into  paper  pulp,  whilst  .another  portion 
-passes  into  the  alkaline  boiling-liquor,  from  which  it 
may  be  separated  during  the  process  of  concentration 
by  skimming  or  straining.  The  wax  may  be  prepared 
in  a  pure  condition  fi-om  either  of  these  .sources  by 
digestion  with  nitric  acid  or  other  equivalent  oxidising 
agent,  or  by  extraction  with  volatile  solvents  in  a  con- 
tinuons  extraction  apparatus. — J.  F.  B. 

Esparto  grass  ;   Treatment  of  btf-products  [wax]  from . 

C.  F.  Cross,  London,  and  D.   Russell,  Markinch,  N.B. 

Eng.  Pat.  8268,  April  14,   1908. 
Sbe   Fr.    Pat.    395,250   of    1908  ;    preceding.— T.  F.  B. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  :     INDIA-RUBBER,    &c. 

(^.)— PIGMENTS,    PAINTS. 

Indigoid  dyestuffs  ;    Application   of   as   oil   colours. 

A.  Eibner.     Chem.-Zeit.,  1009,  33,  229—230,  243—244 
254. 

The  author's  experiments  were  made  with  synthetic 
Indigo,  the  symmetrical  Thioindigo  B  and  BA  and  Vat 
Red,  and  the  unsymmetrical  Thioindigo  Scarlet  B, 
When  used  as  water  colours  the  Thioindigo  colours 
remained  unaffected  after  exposure  for  1  year  and  7 
mouths.  When  mixed  with  linseed  oil  and  with  a  white 
pigment,  the  symmetrical  Thioindigo  colours,  on  the 
other  hand,  were  completely  bleached  in  some  cases 
in  less  than  2  days  ;  the  rapidity  of  the  bleaching  was 
independent  of  the  white  pigment  used  (white  lead,  zinc 
white,  lithopone  free  from  zinc  oxide,  and  barium  sulphate). 
Bleaching  occurred  also  in  the  dark,  though  less  rapidly 
than  in  the  light.  The  symmetrical  Tliioindigo  BA  mixed 
with  zinc  white  was  also  bleached  with  more  or  less 
rapidity  when  used  with  various  drying  and  non-drying 
fatty  oils,  oil  of  turpentine,  and  copaiba  oil,  whereas 
under  similar  conditions  .syntlietic  Indigo  and  the  im- 
symmetrical  Thioindigo  Scarlet  B  gave  satisfactory 
results.  From  the  experiments  with  the  fatty  oils  it 
would  appear  that  tliere  is  some  relation  between  the 
ease  with  which  the  oils  become  rancid  and  the  rapidity 
of  bleaching  of  the  colom-.  It  is  probable  that  -the 
bleaching  is  due,  at  least  in  part,  to  aldehydic  compounds, 
formed  when  the  oils  become  rancid.  Experiment 
showed  that  formaldehyde  solution  was  capable  of  bleach- 
ing Thioindigo  BA.  This  cannot  be  the  sole  cause  how- 
ever, for  mixtures  of  Thioindigo  BA,  zinc  white,  and 
pure  vaseline  were  also  completely  bleached  in  8  days. 
With  dammar  and  mastic  varnishes  as  vehicles,  tlie 
symmetrical  Tliioindigo  colours  remained  unaffected 
after  exposure  for  6  months,  and  the  author  considers 
that,  especially  for  dark  shades,  these  dyestufl's  could  be 
used  in  practice  with  a  turpentine  oil  varnish  as  veliicle. 
They  can  also  be  used  in  the  form  of  lakes,  the  pink 
aluminium  lake  of  Thioindigo  BA  when  used  with  linseed 
oil   remaining   unaffected   after  exposure  for   30  days. 

— A.  S. 

Oxide  of  iron :    U.S.    Customs   decision.      Bd.  of    Tr.    J., 

JIarch  25,  1909.  [T.R.] 
Oxide  of  iron  or  hematite  iron  ore,  which  is  in  a  powdered 
state  resulting  fi-om  a  process  of  grinding  and  levigation, 
and  which  is  used  in  the  manufacture  of  pamt  and  in 
colouring  leather  board,  &e.,  is  dutiable  as  a  colour  or 
pigment  under  Par.  58  of  the  Tariff  at  30  per  cent,  ad  val. 

Patents. 

Vegetable  black  ;  Treatment  of  brine  or  other  chemical 
to  be  concentrated,  evaporated,  or  distilled,  and  manu- 
facture of .     C.  W.  B.,  F.,  and  R.  A.  Davey,  Ditton, 

Lanes.     Eng.  Pat.  5685.     JIar.  13,  1908. 

Oil,  crude  naphthalene,  or  other  substances  rich  in 
carbon  and  hydrogen  are  burned,  instead  of  coal,  at 
very  low  temperatures  in  the  furnaces  below  salt  pans, 
or  other  concentrating,  evaporating,  or  distilling  apparatus, 
and  the  smoke  produced  is  drawn  away  through  chambers 
provided  with  baffle-plates  and  circuitous  passages. 
The  amorphous  carbon  is  deposited  in  the  chambers  and 
passages,  and  is  removed  from  them  periodically. 

— E.  W.  L. 

Pigments ;      Proceis   for   producing   oxide   of   iron   . 

A.    H.   White,     Hornsea,     Vorks.     Eng.     Pat.     11,638, 
May  28,  1908. 

The  oxide  or  other  salt  of  iron  {e.g.,  ferrous  sulphate) 
is  mixed  before  calcination  with  borax  or  boric  acid  in 
such  proportion  as  to  give  a  jiroduct  of  the  required 
shade  of  red  or  yellow.  If  desired,  a  portion  of  the  added 
soluble  salt  may  be  subsequently  removed  by  lixiviation. 

— C.  A.  M. 
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(B.)— RESINS.   VARNISHES. 

Patents. 

Condenxdlion  product  [o/  phenol  and  formaldchi/dr],  and 
method  of  mahing  the  xnine.  L.  H.  Baekohiml.  Vonkers 
Township,  N.Y..  U.S.A.  Eng.  Put.  21,oOU.  Oct.  12. 
1908.  I'ndor  Int.  Conv..  Oct.  1,"),  1907. 
Phkxol.  or  phenolic  .■iub.stanccs  can  lie  made  to  react 
with  a  molecular  ]>ro|)ortion  of  formaldehyde  in  the 
presence  of  a  basic  condensing  agent  such  as  ammonia, 
aniline,  sodium  liydro.\ide,  etc.  The  proportion  of  base 
used  is  never  more  than  one-fifth  of  tliat  required  to 
convert  the  phenol  completely  into  a  iihcnolate.  If 
the  condensation  is  carried  out  at  moderate  temperature.s. 
the  product  is  oily,  and  soluble  in  alcohol  or  acetone. 
Heat  and  pressure  convert  it  into  a  solid  body,  in.sohible 
in  alcohol,  acetone,  or  in  acid  or  alkaline  reagents.  (See 
Fr.  Pats.  386,627  and  386,628  of  1908 ;  this  J..  1908. 
686,  690.)— F.  Shdn. 

CondensalioH    products   from   o-cresd   and   formaldehyde  ; 

Process  for  preparing   resinous  .     F.    L.    Blumer. 

Gcr.  Pat.  200,904,  Dec.  7,  1907. 

A  TLEAR,  odourless,  resinous  product,  easily  soluble  in 
alcohols,  ketones,  and  ether,  but  sparinaly  soluble  in 
turpentine  oil,  hydrocarbons,  and  fatty  oils,  is  obtained 
by  the  condensation  of  pure  o-cresol  with  formaldehyde 
in  presence  of  alkalis.  80  kilos,  of  jiotassium  hydro.vide 
solution  (50°  B.)  are  added  to  a  mixture  of  1(H)  kilos. 
of  o-cresol  and  100  kilos,  of  formaldehyde  :  the  mixture 
is  kept  boiling  for  two  ho\irs,  preferably  with  exclusion 
of  air,  and  the  product  is  precipitated  by  dilute  sidphuric 
acid  ;    it  melts  to  a  clear  mass  in  boiling  water. — T.  F.  B. 

Miring  printing  inks.     Eng.  Pat.  8623.     iSee  I. 

(C.)— INDIA-RUBBER,  &c. 

Rubber  production  in  Co/Ion.     IW.  of  Tr.  J.,  March  2.5. 
1909.     [T.R,] 

RXTBBEB  generally  m  the  low  country,  where  jilanted 
in  suitable  soil,  is  a  success.  Some  of  the  drier  districts 
suffered  somewhat  last  year  from  the  abnormally  dry 
weather,  but.  generally  sjH'nking,  the  growth  was  good. 
A  much  smaller  acreage  was  o)H>ned  during  1908  than  for 
four  years  p.ist,  owing  to  the  fall  in  prices.  .\  new  method 
of  tap|)ing,  which  promises  to  be  a  success,  should  greatly 
economise  labour  and  cost  of  working. 

Baw  rubber  ;   Cause  of  "  tackiness  "  in  .     D.  Spence. 

Z.  Chem.  Ind.  Kolloide,  1909,  4,  70—76. 

Amongst  the  causes  which  have  been  suggested  in  ex|ilan- 
ation  of  the  production  of  "  tackiness  "  in  raw  rubber, 
is  the  action  of  micro-org.inisms.  This  view  merits  further 
investigation,  but  it  should  be  borne  in  mind  that  bacterial 
action  occurs  not  on  the  rubber  itself,  but  in  the  rubber 
on  the  various  impurities  present.  The  effect  of  bacterial 
activity  upon  the  riiblwr  itself,  if  any,  can  only  be  indirect. 
Enzymes  may  [lo.ssibly  also  have  an  indirect  effect.  The 
author's  exjx'riments  deal  with  the  action  of  sulphuric 
acid  in  bringing  about  "  tackiness,"  and  lead  to  the  con- 
clusion that  the  change  imdergone  by  the  rubber  is  one 
merely  affecting  the  jihysical  (or  pos,sibly  the  chemical) 
state  of  aggregation.  Such  a  ch.inge  is  knowii  to  occur  in 
the  eases  of  certain  sorts  of  Maranhao  and  Matto-Grosso  ] 
nibber,  which  have  been  coagulate<l  with  sul|ihuric  acid. 
Funtumia  elasliea  latex,  which  is  not  coagidaled  by  small  ; 
quantities  of  sulphuric  acid,  was  selected  for  the  purim.ses 
of  the  investigation.  100  e.c.  of  the  latex  were  dialysed 
for  a  whole  day  in  running  water,  then  '"  pasteurised  "  by 
heating  for  10  minutes  at  80°  C,  and  filtere<l  into  a  sterile 
flask.  5tl  c.c.  of  this  completely  sterile,  homogeneous 
latex  were  traii.sferretl  to  each  of  two  Erlenmeyer  flasks, 
and  to  the  one  were  iulde<l  10  c.c.  of  .V/IO  sulphuric  acid, 
wliilst  to  the  control  flask,  10  c.c.  of  sterile  water  were 
added.  Both  flasks  were  kept  in  an  incubator  at  3,">°  C. 
for  about  one  month,  and  their  condition  noted  from  time 
to  time.  At  the  end  of  this  period  the  latex  to  which 
sulphuric  acid  had  been  added  was  found  to  be  completely 
coagulated,  whereas  in  the  other  sample  the  globules  had 


merely  coalesced  to  a  cream,  which  was  readily  broken 
np  on  shaking.  The  rubber  was  precipitated  in  each  ease 
by  the  addition  of  1(X)  c.c.  of  absolute  alcohol,  and  subse- 
quent heating.  The  rubber  from  the  two  tests  differetl 
very  greatly  ;  that  from  the  acidified  latex  was  very  soft 
and  plastic,  and  was  destitute  of  tensile  strength  and 
"  nerve."  The  other  was  a  very  good  sample  of 
rubber.  Further  examination  showed  that: — (1),  the 
weight  of  the  two  samjtles  of  rubber  was  the  same, 
witliin  narrow  limits ;  hence  no  appreciable  o.xidation 
could  have  occurred  in  the  ca.so  of  the  acidified  sample; 
(2),  the  resin  content  of  the  two  samples  was  the  same 
within  the  limits  of  experimental  error  (8-43  and  8-50  per 
cent). ;  (3),  the  viscosity  of  solutions  of  the  two  rubbers 
differed  greatly,  that  of  the  solution  of  the  rubl>er  from  the 
acidified  latex  being  much  the  lower  of  the  two  ;  (4),  the 
elementary  com|K)sition  of  the  nd)bcr  "  hydrocarbon " 
was  the  same  in  each  case,  both  samples  containing  about 
3  per  cent,  of  oxygen  ;  (5),  the  bromides  obtaiueii  from 
the  two  samples  of  rubber  by  Buddc's  method  were 
identical  in  properties  and  eoni|>osition,  containing  66' 13 
and  60-17  l)er  cent,  of  bromine  respectively,  instead 
of  the  theoretical  70' 17  i)er  cent.  Tlie  change  in  proper- 
ties of  the  rubber  must  therefore  be  due  merely  to  some 
change  in  the  physical  state  of  aggregation  of  the  colloidal 
particles,  or  in  the  degree  of  molecular  complexity  of  the 
caoutehoiK'  molecule.  The  author  brietly  discusses  the 
bearing  of  these  results  on  the  (piestion  of  the  durability 
of  vulcanised  rubber,  referring  to  the  markedly  destructive 
action  of  traces  of  free  sulphuric  acid,  and  suggesting 
care  in  the  use  in  mixings  of  rubber  coagulated  bv  means 
of  "  Punib  "  (hydrofluoric  acid)  (see  this  J..  190S,  1029. 
1074).— E.  \V.  L. 

Patents. 

Rubber,   ebonite  or   ruhanile  ;    Method  of  manufacturing 

goods  of   [from    u-aste    rubber],     0.    C    Immisch, 

Finchley.     Eng.  Pat.  3059,  Feb.  18,  1908. 

Waste  rubber,  ground  into  the  form  of  cnimb,  is  mixed 
with  a  volatile  oil  which  is  not  deleterious  to  nibber,  for 
example,  cajeput  oil,  in  the  proportion  of  about  01  per 
cent,  of  the  mass.  The  mixture  is  subjecte<i,  while  tmder 
slight  presstire  in  a  mould,  to  a  temperature  of  220" — 
280°  F.,  in  order  to  volatilise  the  oil  and  expel  all  air  from 
the  interstices  of  the  rubber  waste.  The  nuvss  is  then  ' 
com))ressed  and  afterwards  cooled.  The  Ojwrations  of 
heating,  compressing,  and  cooling  may  be  repeated  in  order 
to  attain  greater  density. — E.  \V.  L. 

Rubber,   ebonite,   or  vuhanilc  ;    Method  of  manufacturing 

goods  from  .     0,  t'.  Immisch,  Finchlev.     Eng.  Pat. 

3940,  Feb.  18,  1908. 

Waste  rubber  in  the  form  of  crumb  (hard  or  .soft),  and 
advantageously  mixed  with  a  volatile,  non-deleterious  oil 
{e.g.,  cajeput  oil),  having  a  boiling  |X)int  slightly  lower  than 
the  temperature  employed  in  the  subse(iuent  process,  is 
placed  in  a  mould  of  slightly  greater  volume  than  that  of 
the  article  to  be  ])roduci'd.  The  mould  is  closed  imder 
pressure,  heated  to  from  220°  to  280^  F.,  and  while  still 
hot  submitted  to  such  pressure  that  the  volume  of  the 
contents  is  reduced  to  approxinuitely  that  of  the  article 
to  be  prodticed.  The  pressure  is  nuiintained  while  the 
mould  is  cooling,  and  when  cool,  the  latter  is  clara|)ed  and 
reheated  to  the  same  temperature,  after  which  it  is  jnit 
under  pressure  again  to  cool.  By  the  repetition  of  this 
series  of  o|ierations,  an  article  of  greater  density  than  that 
of  the  original  rubber  can  be  produced. — E.  W.  L. 

Resilient  material  for  use  as  a  filling  for  elastic  tyres  and 
for  other  purp<\^es  and  a  method  of  and  means  for  making 
and  appli/ing  the  same.  R.  A.  Morris,  Rossendale. 
Eng.  Pat.' 3816,  Feb.  20,  1<.H)8. 

RCBBEB  or  a  mixture  of  rubber  with  boiled  oil,  re,sin,  or 
similar  substances  is  well  mixed  with  a  mineral  oil  solvent, 
preferably  spindle  oil.  and  then  a  solution  of  a  vulcanising 
agent  (sulphur  chloride)  in  spindle  oil  is  adde<l.  After 
thorough  mixing,  the  mass  is  run  into  a  mould  or  other 
object  designed  to  receive  it,  and  subjected  to  pressure. 
The  mass  sets  in  about  30  minutes. — A.  S. 
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Rubber ;      Process     of     reclaiming     devnlcanised     . 

E.  E.  A.  G.  Mever,  New  Brunswick,  N.J.     U.S.  Pat. 
913,218,  Feb.  23,  1909. 

EuBEEK  waste,  which  has  been  dcTulcanised  by  treating 
it  with  a  mixture  of  two  solvents,  of  wliich  one  is  a  rubber 
solTent,  while  the  other  is  not,  is  "  depolynierised  "  bv 
heating  it  at  temperatures  exceeding  120°  C.  with  a  neutral 
resinous  soap,  and  subjecting  the  mass  to  a  high  mechanical 
pressure  during  tliis  treatment.  The  neutral  soap  may 
be  prepared  from  the  resin  of  natural  rubber. — E.  W.  L. 


XIV.— TANNING,   LEATHER,   GLUE,   SIZE. 

Patents. 

Quebracho  extracts  ';  Process  for  treating .     A.  RedJich 

and  L.  Pollak.     First  Addition,  dated  Oct.  6,  1908,  to 
Fr.  Pat.  388,855,  March  10,  1908. 

See  Eng.  Pat.  21,483  of  1908;  thUJ.,  1908, 1214.— T.F.  B. 

Ossein  ;■    Treatment  of .     E.  A.  A.  Vallee  and  A.  Hel- 

bronner,  Paris.     U.S.  Pat.  914,996,  March  9,   1909. 

See  Fr.  Pat.  361,796  of  1905  and  Addition  thereto  ;  this  J., 
1906,  1227,  and  1907,  214.— T.  F.  B. 


XV.— MANURES,  &c. 

Nitrates ';       Colorimetric    determination    of    in    soil 

solutions    containing    organic    matter,     W.    A.     Svme. 
J.  Ind.  and  Eng.  Chem.,  1909,  1,  188—189. 

50  c.c.  of  the  dark-coloured  solution  are  heated  to  60° — 
70'  C,  mixed  with  1  c.c.  of  dilute  sulphuric  acid  (1:5), 
and  excess  of  a  dilute  solution  of  permanganate  added. 
.4fter  heating  on  the  water-bath  for  15  mins.,  the  solution 
is  filtered,  the  filtrate  made  slightly  alkaline  with  sodium 
carbonate,  and  evaporated  to  drvness.  The  residue  is 
treated  with  water,  filtered,  and  nitrate  determined  in 
the  filtrate  in  the  usual  manner  with  phenoldisulphonic 
acid  and  ammonia.  Control  experiments  showed  that 
no  nitrate  nor  nitrite  is  produced  by  the  action  of  the 
permanganate  on  the  organic  matter. — A.  S. 

Export    of    phosphate    of  lime    from    Christmas   Island. 
Bd.  of  Tr.  J.,  March  25,  1909.     [T.R.] 

The  export  of  phosphate  of  lime  from  Christmas  Island 
reached,  in  1908,  109.097  tons,  being  1278  tons  less 
than  in  the  previous  year.  The  whole  quantity  was  sent 
to  Japan,  the  continent  of  Europe,  Australia,  and  Xew 
Zealand,  none  bemg  sent  to  the  United  Kingdom. 

Patents. 

Fertilizers ;      Maniifactnre  of  .     D.    Shields,    Edge- 
worth-borough,  Pa.     U.S.  Pat.  913,922,  Mar.  2,  1909. 
Cakbonaceous    material    (coal)    is    mixed    with    a    non- 
caustic   alkaline    solution,    and   the    mixture    is   heated ; 
the  coal  is  thus  rendered  absorbent  without  being  dis-    I 
integrated.     A    solution    containing    a  mineral    fertiliser    i 
is  then  added,  the  mass  is  again  heated,  and  dried  without    1 
being  allowed  to  ferment. — W.  P.  S.  I 

Manure  from  recent   eruptive  stones  containing  protoxide    \ 

of   potassium  ;      Process  for   manufacturing   ■   a7id 

compounds  of  lime.     F.  Schacke,  Coin,  Germanv.     Eng. 
Pat.  4753,  March  2.  1908. 

See  Fr.  Pat.  386,512  of  1908  ;  this  J..  1908,  821.— T.  F.  B. 


XVL— SUGAR,   STARCH,   GUM,   &c. 

Juice   [Sugar] ;      Boiling    of   thick   in    cane    sugar 

factories.  H.  C.  Prinsen-Geerligs  and  H.  E.  Weitkamp. 
Reports  of  the  Experimental  Station  for  the  Java 
Sugar  Industry,  No.  8  ;  Z.  angew.  Chem.,  1909,  22,  203. 
The  authors  deal  with  the  various  boiling  processes 
used  in  Java.  Massecuite  from  cane  juice  granulates 
much  more  readily  than  that  obtained  from  beet  juice. 
In  Java,  the   molasses  can   be  desaccharified  to  such  a 


degree  that  the  apparent  purity  only  amounts  to  27 28 

per  cent,  (actual  purity  38—40  per  cent.).  With  beet 
molasses,  the  lowest  purities  are  51  to  52  per  cent,  (actual 
purity  54 — 55  per  cent.).  Contrary  to  former  usage, 
boiling  the  juice  until  it  becomes  stringv  is  now  onlv 
applied  to  the  working  up  of  mother  syrups  of  low  purity 
I  '  — L.  E."  " 

Sucrose  in  bagasse  ;  Determination  of .     H.  C.  Prinsen- 
Geerligs.     Reports    of    the    Experimental    Station    for 
;        the  Java  Sugar  Industry,  No.   7  :     Z.  angew.  Chem 
1909,  22,  202—203. 

The  rnethod  recommended  by  the  author  in  Java  for 
determining  sucrose  in  bagasse,  consists  in  extracting 
the  material  with  boiling  water  for  10 — 12  minutes. 
On  the  basis  of  results  obtained  in  Egypt,  Pellet  and 
Naus  have  stated  that  this  method  gave  values  which 
were  much  too  low,  and  thev  recommend  the  Zamaron 
process  (see  also  this  J.,  1909.  253).  The  author  has 
shown  that  if  bagasse,  freed  from  sugar  bv  alcoholic 
extraction,  is  treated  with  boiling  water,  a  dextro-rotatory, 
gummy  or  hemicellulose-like  substance  is  dissolved,  as  a 
result  of  which,  the  values  obtained  by  the  Zamaron 
method  are  too  high.  The  strikingly  low  sugar-content 
of  the  bagasse  from  several  of  the"  recently  cultivated 
varieties  of  cane,  is  due  to  the  small  proportion  of  paren- 
chyma in  these  canes  ;  in  the  bagasse,  the  parenchvma 
contains  more  water  than  do  the  vascular  bundles  or  rind  ; 
consequently  with  a  low  proportion  of  parenchyma,  the 
bagasse  is  drier  and  therefore  poorer  in  sugar.— L.E. 

Sclerose  and  hydrated  maltose  ,■     Optical  determination  of 

mixtures   of   .     J.    Pieraerts.     Bull.    Assoc.    Chim. 

Sucr.  et  Dist.,  1909.  26,  650—652.     (See  also  this  J 
1906,  716;    1909,  253.) 

The  mixture  (2-5  grms.)  is  dissolved  in  40—50  c.c.  of 
tepid  water,  the  cooled  solution  being  made  up  to  100  c.c. 
(solution  A).  (1).  Twenty-five  c.c.  of  solution  A  are 
treated  with  2  c.c.  of  alumina  cream  and  2  drops  of  strong 
ammonia,  made  up  to  50  c.c,  filtered,  and  polarised  in 
a  200-mm.  tube  at  20°  C.  (2).  Fifty  c.c.  of  solution  A 
are  treated  with  10  c.c.  of  a  freshly  prepared  20  per  cent, 
solution  of  citric  acid  in  a  round-bottomed  flask  of  J-litre 
capacity.  Some  fragments  of  porous  material  are  added, 
the  flask  is  fitted  with  a  reflux  condenser,  and  the  solution 
heated  to  boiling  as  rapidly  as  possible  on  a  wire  gauze. 
Boiling  is  continued  for  exactly  8  minutes,  the  solution 
is  then  cooled  rapidly  and  transferred  to  a  100  c.c.  flask, 
treated  with  2  c.c.  of  alumina,  made  up  to  volume! 
filtered,  and  polarised  in  a  200-mro.  tube  at  20°  C.  If 
a  and  a'  are  the  readings  in  angular  degrees  before  and 
after  hydrolysis,  the  amounts  of  sucrose  (x)  and  hydrated 
maltose  (y)  in  1-25  grms.  of  the  mixture  may  be  found 
from  the  equations. 


2  66l5  ^^2   130 
100  •' 


100 


and 


19-80         ,  130 

^T  ^+-  ioo  '->- 


whence 
and 


I  =  0-57246(a-a') 

5^  =  0-3846154a-0-2928363(a-  a') 


The  author  has  analysed  mixtures  of  known  proportions 
of  sucrose  and  hydrated  maltose  by  the  above-described 
method.  The  results  show  that  the  use  of  citric  acid 
under  the  given  conditions  insures  the  complete  hydrolysis 
of  the  sucrose  whilst  the  maltose  is  quite  unaffected. 

— L.  E. 

Cane  sugar  [suorosel  and  maltose  ;    Inversion  of by 

ferments.     A.    E.    Taylor.     J.    Biol.    Chem.,    1909,    5, 
405—407. 

The  author  finds  that  the  inversion  of  sucrose  follows 
the  course  of  a  monomolecular  reaction  and  is  pro- 
portional to  the  concentration,  thus  confirming  the  work 
of  O'Sullivan  and  Tompson  (this  J.,  1890.  816,  1049) 
and  of  Hudson  (this  J.,  1908,  1076).  The  author's  work 
also  shows  that  the  same  holds  tnie  for  the  inversion 
of  maltose J.  A. 
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Starch  and  il*  conaHtuentt ;     Prognst  of  oxidatwn  and 

hydrolyfU  of  by  the  action  of  hydrogen   perortde. 

Z.  Gtttin-tlruzewska.  Corapt.  rend.,  190'J,  148,  578— 
580. 
One  wr  cent,  solutions  of  amylo|)Cctin,  amylose  (this  J., 
1908  4l.'>).  and  starch,  on  heating  to  134°  C.  for  20  minutes, 
present  similar  ui«ile.-«-eiit  ap|>earances,  and  give  ultra- 
inarino-  or  indigo-blue  colorations  with  lodino.  Ihese 
solutions  (100  c.c).  on  treatment  with  hydrogen  ]>croxide 
(.■>  CO  ),  Whave  as  follows  :— Amnlopeclm.— In  24  hours, 
the  solution  U  quite  clear ;  it  is  coloured  intensely  red 
bv  iotline.  and  is  prccipitable  by  large  quantitios  of 
afcohol  The  intensity  of  the  iodine  reaction  gradually 
decroa-ses,  and  disapix'Jirs  in  about  7—8  days,  and  at  this 
stace,  the  solution  viulds  scarcely  any  precipitate  with 
alcohol.  The  acidity  increases  till  about  the  lifteenth 
<<iiv  and  then  remains  constant  at  a  value  equivalent 
to"l"  ec.  of  iV/10  alkali.  The  reducing  power  attains 
a  maximum  on  the  third  day  aud  then  decreases. 
■Imylose.—ln  24  hours  the  liquid  is  o|)alescent  and  gives 
11  violet-blue  colour  with  inline  (the  colour  becomes 
intensely  blue  if  alkali  is  addctl  to  the  liquid  and  the 
whole  is  neutralised ;  this  shows  that  reversion-amylose 
is  present).  On  the  fourth  day,  a  clear  liquid  and  a 
llocculent  precipitate  separate ;  the  former  is  coloured 
a  faint  red  (bv  ioiline)  and  is  preciiiitated  by  much  alcohol ; 
the  latter  gives  the  reaction  of  reversion-amylose.  The 
acidity  curve  is  similar  to  that  of  araylopectin,  save  that 
the  constant  value  is  somewhat  less ;  the  maximum 
reducing  power  is  attained  somewhat  later  than  in  the 
case  of  amyloiiectin.  67<irfA.— The  behaviour  is  similar 
to  that  of  a  mi.\turo  of  ainylopectin  and  amylose.  The 
■eversion  to  amylose,  even  in  very  concentrated  solutions 
of  starch,  is  never  so  great  as  in  solutions  of  pure  amylose. 
The  amyloi>ectin  and  the  erythrodextrin  apjwar  to  act 
as  a  solvent  towards  the  amylose.  This  should  explain 
the  importance  of  complete  liquefaction  of  the  starch 
paste  in  diastatic  actions.  Amylopcctui  and  amylose 
present  distinct  difleitMices  in  behaviour  under  the  action 
of  enzymes  and  of  hydrogen  (leroxide.  The  decomposition 
of  the"  ■'  micelles  "  "of  ainylopectin  appears  to  be  simul- 
taneous, whil.st  that  of  the"  micelles  "  of  amylose  apiwars 
to  be  successive.  Both  amylose  and  amylopectin  i)ass 
through  the  (erythro-)  dextrin  stage.  It  may  be  that  in 
nature,  other  peroxides  can  produce  these  reactions ; 
if  so,  the  reactions  would  be  of  great  biological  importance. 

Li.  t,. 

Cellobiote  and  iU  osone  ;   Behaviour  to  enzymes.     Fischer 
and   Zomplen.     See   XXIV. 

Pates  TS. 

Sugar;       Process    of    mating    .     G.    \V.    .Mc.MuUen, 

Chicago,  III.  V.S.  Pat.  913,758,  March  2,  1909. 
The  sugar-producing  plants  {e.g.,  beet)  are  first  cut  into 
glices  or  small  pieces  and  then  dried  until  they  become 
brittle.  The  dry,  brittle  pieces  are  next  crushed  or 
ground,  moistened,  and  the  sugar  extracted  by  percola- 
tion or  diffusion.  Finally  H'e  sugar  is  recovered  from 
the  resulting  solution  by  evaporation. — \V.  H.  C. 

Starch  from  wheat  flour.     Eng.  Pat.  19,726.    See  XVni.I . 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Fermentation    u-ilh    yea.^l ;      Influrncc   of   ithyl   aleuhol   on 

.     M.  Kochmaun.     Biochem.  Zeits.,  1909, 16,  391— 

398. 
The  author  has  made  comparative  experiments  on  the 
influence  of  ethyl  alcohol  on  the  fermentation  of  dextrose 
with    yea-st,   and   has   found,    that    at    concentrations   of 

1  :  300" 1  :  500.  the  alcohol  accelerates  the  fermentation. 

In  this,  as  in  m.iny  other  eases,  the  prixluct  of  metabohsm 
exerts  a  stimulating  influence  on  the  activity  of  the 
organism.  It  is  liighly  probable  that  tliis  stimulating 
action  of  the  akniiol  consists  in  an  increased  production 
of  zymase;  the  investigations  of  various  workers  have 
shown  that  alcohol  docs  not  appear  to  exert  a  favourable 
influence    on    the    enzyme    itself.     At    somewhat    higher 


degrees  of  concentration,  the  final  influence  of  the  alcohol 
consists  in  a  retardation  of  the  decomposition  of  the 
sugar,  though  initially,  the  stimulating  influence  on  the 
cell-activity  is  still  jxrceptible. — L.  E. 

Unmalled  cereals  ;   Ap]>licalion  of  diastases  present  »n 

to  the  preparation  of  alcohol  and  "ami."  Y.  Tanaka. 
.1.  Coll.  Kng.,  Imp.  I'niv.,  Tokyo,  1908,  4,  2a5— 217. 
Rye  is  the  only  grain  which  contains  sufficient  diastase 
to  enable  it  to  lie  used  industrially,  without  the  assistance 
of  malt,  for  the  manufacture  of  spirit  (this  J.,  1908,  134). 
Other  grains,  such  as  wheat  or  barley,  contain  a  diastase 
which  has  a  powerful  saccharifying  action  but  is  doticient 
in  starch-liquefying  ]X)wer.  The  author  has  shown, 
on  the  other  hand  (this  J.,  1908,  462),  that  millet  and 
other  small-grained  cereals  secrete  a  diastase  which  has  a 
high  li(|uefying  |K)wor  but  weak  saccharifjing  action. 
Consequently  a  combined  extract  of  both  kinds  of  grain 
is  capable  of  being  used  as  a  substitute  for  malt  in  the 
saooharification  of  gelatinised  starch.  The  extract  is 
prepared  by  mixing  a  10  ])er  cent,  infusion  of  wheat. bran 
with  a  10  per  cent,  infusion  of  ground  millet  in  equal 
proportions.  The  most  favourable  temperaturo  for 
saccharification  is  50° — 55°  C.  ;  the  time  depends  on  the 
quantity  of  diastatic  enzymes  present,  but  with  a  pro])ortion 
of  about  10  per  cent,  of  the  mixed  diastatic  grains  on  tin 
weight  of  the  material,  sitccharification  is  well  advancr.l 
after  3 — .">  hours.  "  Ami "  is  a  sweet  yellow  syruji 
prepared  in  ,JaiMin  by  the  action  of  mall  on  steamed 
rice.  The  author  has  prepared  tliis  substance  without 
malt  by  the  action  of  3()0  c.c.  of  the  10  jwr  cent,  infusion 
of  mixed  cereals  on  300  grins,  of  "  glutinous "  rice, 
previously  gelatinised,  for  4  hours,  and  evajKiration  of  the 
nlter«l  wort.  The  product  differed  from  the  commercial 
"  amiS "  only  in  the  fact  that  it  gave  a  red  reaction  with 
iodine  owing  to  the  presence  of  crythrodextrins.  Otherwise 
the  composition  and  the  ratio  of  maltose  to  dextrin  were 
very  similar.  The  author  has  also  applied  the  mixed 
diastatic  extracts  to  the  preparation  of  alcohol,  on  the 
experimental  scale,  from  rice,  other  Japanese  grains, 
and  potatoes,  without  the  assistance  of  malt.  The 
results,  when  compared  with  those  obtamed  by  the  use  of 
malt,  showed  practically  identical  yields  of  alcohol.  The 
sweet  mashes  obtained  without  malt  showed  the  reaction 
for  erythrodextrin,  but  this  disappeared  in  the  course 
of  fermentation.  Since  the  cereals  which  have  served 
for  the  pre])aration  of  the  diastatic  infusions  may  bo  mixed 
and  steamed  with  the  next  main  batch  of  starcTiy  material, 
there  is  no  waste  of  starch  and  the  economy,  as  compared 
with  the  malting  process,  is  very  considerable. — J.  F.  B. 

Caramel ;    Detection  of  in  wine,  cognac,  and  beer. 

A.     Jiiperschmid.      Z.     Unfersuch.     Nahr.     Gonussm., 

1909.  17.  209. 
Oke  hundred  c.c.  of  the  sample  are  mixed  with  albumin 
solution  (equal  mrts  of  fresh  white-of-egg  and  water) 
and  heated  with  continual  stirring  until  the  albumin 
coagulates.  Tlio  filtrate  is  eva]K>rated  on  >he  water- 
bath  to  the  consistence  of  a  syrup,  and  divided  into  two 
portions,  one  of  whicli  is  mixed  with  ether  and  the  other 
with  acetone.  Portions  of  the  ethereal  solution  are 
allowed  to  evaporate  spontaneously  on  ]K>rcclain,  and 
the  residues  tested  with  one  or  two  dro)is  of  a  frcshly- 
pre|>ared  solution  of  rcsorcinol  in  hydrochloric  acid 
(1  grin,  to  100  c.c.).  In  the  presence  of  caramel,  a 
]>ersistcnt  cherry-red  coloration  is  imme<liately  obtained. 
The  acetone  solution  is  filtered,  ii  neces,sary,  and  mixed 
in  a  test-tube  with  an  equal  volume  of  concentrated 
hydrochloric  acid.  A  carmine  red  coloration  indicates 
the  presence  of  caramel. — C.  A.  M. 

Wines;      Votumelric    determination    of    total    sulphurous 

acid  in  .     C.   Blarcz  and  L.  Clielle.     Bull.  Assoc. 

Chiin.   Sucr.   et   Dist.,    1909,   26,   090—693. 

Rippeb's  method  for  determining  the  total  (free  and 
combined)  sulphurous  acid  in  wine  is  not  very  exact  ; 
the  results  are  nearly  always  higher  than  those  obtained 
by  the  method  pro|X)scd  by  Haas.  The  latter  method  is 
accurate,  but  it  is  intricate  and  takes  much  time.  The 
follouing  ]>roic>ss  does  not  take  more  than  20 — 25  minutes, 
and  gives  results  agreeing  well  with  those  obtained  by  the 
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method  of  Haas.  Two  c.c.  of  syrupy  pliosphorio  acid 
and  some  ignited  pumice  are  placed  in  a  flask  of  about 
250  c.c.  capacity  heated  on  a  water-bath.  The  flask  is 
fitted  with  a  tap-funnel  (of  at  least  50  c.c.  capacity), 
and  a  jacketed  delivery  tube  ;  the  other  end  of  this  tube 
passes  through  a  rubber  stopper  fitted  into  one  neck 
of  a  double-necked  receiver  containing  20  c.c.  of  4  per 
cent,  solution  of  sodium  hydroxide.  The  other  neck 
of  the  receiver  is  fitted  with  a  rubber  stopper  and  stopcock, 
the  latter  communicating  with  an  air-pump.  The 
apparatus  is  evacuated  to  a  pressure  of  20 — 30  mm., 
and  the  pump  is  cut  off.  Fifty  c.c.  of  the  wine  are  slowly 
introduced  from  the  tap-funnel  into  the  distilling  flask, 
the  funnel  being  subsequently  rinsed  with  a  little  water  ; 
care  must  be  taken  that  air  does  not  enter  the  apparatus. 
Throughout  these  operations,  the  flask  is  heated  on 
the  water-bath.  Distillation  is  continued  until  the 
residue  is  pasty.  The  tap-funnel  is  then  opened  to 
admit  air,  the  receiver  is  detached,  the  distillate  is  acidified 
with  10  c.c.  of  dilute  (1  :  3)  sulphiu-ic  acid,  and  titrated 
with  AV20  or  i\V50  iodine  with  starch  paste  as  indicator. 

— L.  E. 

Inversion  of  sucrose  and  maltose.     Taylor.     See  XVI. 

Starch  and  its  constituents.     Gatin-Gruzewska.     See  X\1. 

Compressed    yeast.     Bryan.     See     XVIIU. 

Patents. 

Yeast ;   Desiccation  of  .     6.  F.  Humphrey,  London. 

Eng.  Pat.  3166,  Feb.  12,  1908. 

Yeast,  having  the  consistence  of  cream  is  brought  in 
contact  with  an  inert,  sterilised  and  vesicular  absorbent 
material,  and  the  mixture  is  then  dried  by  a  current 
of  dry,  cold,  sterilised  air.  A  suitable  absorbent  is 
prepared  by  fermenting  a  dough  composed  of  ordinary 
wheat  flour  to  wliich  is  added  about  25  per  cent,  of 
gelatinised  rice.  The  dough  is  made  up  into  large  loaves 
which  are  then  thoroughly  baked  and  sterihsed.  This  I 
absorbent  bread  may  be  used  either  in  the  form  of  crumbs  i 
or  slices,  which  are  thoroughly  dried  and  mixed  or 
sprinkled  with  the  yeast-cream.  The  quantity  of  bread 
required  amounts  to  about  70  per  cent,  of  the  weight 
of  pressed  yeast  wliicli  itself  contains  70 — 75  per  cent. 
of  moisture. — J.  F.  B. 


Saccharification ;      Converters     for     .     G. 

Fr.  Pat.  394,838,  Oct.  2,  1908. 


Dupont. 


The  conversion  vessel  is  provided  with  a  cover  forming 
a  convex  basin  which  is  perforated  with  holes  around 
its  periphery.  At  the  centre  of  the  cover  is  a  vertical 
chimney,  which  possesses  a  grilled  opening  in  its  wall 
at  a  certain  height.  The  froth  produced  by  the  ebullition 
of  the  liquid  rises  up  the  chimney  until  it  reaches  the 
opening ;  it  is  there  condensed  by  contact  with  the  cold  I 
air  as  it  emerges,  and  it  then  falls  back  on  the  outside  \ 
of  the  cover  whence  it  returns  to  the  pan  by  way  of  tlie 
peripheral  holes.  The  gases  and  vapours  collected  by 
a  hood  ascend  further  up  the  chimney,  and  the  liquid 
which  condenses  in  the  upper  part  is  collected  in  a  channel 
which  conveys  it  away  from  the  apparatus. — J.  F.  B.        I 

Fermented  beverages ;    Cotnposition  of  matter  for  use  in 

preparing    .     JI.     Wallerstein,    New    York.     U.S. 

Pat.  908,630,  Jan.  5,  1909. 

The  composition  is  more  particularly  intended  for  the 
preparation  of  brewing  waters,  and  consists  of  75  parts  of 
precipitated  calcium  sulphate,  20  parts  of  potassium 
chloride,  and  5  parts  of  magnesium  sidphate.  If  the 
nature  of  the  water  to  be  treated  is  such  that  other  salts 
are  also  required,  the  same  are  added  to  the  mixture,  and 
the  composition  of  the  latter  altered  accordingly. — W.  P.  S. 

Beer   and   other   liquids ;     Filtering    .     H.    Wander- 

scheck,  Rixdorf,  Germany.     Eng.   Pat.   3837,  Feb.  20, 
1908. 

The  material  of  wliich  the  filter  is  composed,  for  instance, 
cotton,  linen,  jute,  wood,  straw,  etc.,  is  treated  with 
benzene,  ether,  or  other  solvent,  and  afterwards  with  a 
very  dilute  solution  of  an  alkali.     The  material  is  then 


boiled  with  a  suitable  acid  and,  if  desired,  is  again  treated 
with  the  solvent.  The  treatment  completely  removes 
fatty  substances  which  impart  a  disagreeable  taste  to  the 
beer  or  other  liquid.  (Reference  is  directed  to  Eng.  Pats. 
397  of  1886  and  801  of  1892  ;  this  J.,  1887,  39 ;  1893, 
133.)— W.  P.  S. 

Alcoholic  liquids  ;   Process  for  distillation  and  rectification 

of .     V.  Slavicek.     Fr.  Rat.  394,949,  Oct.  5,  1908. 

The  crude  vapours  are  split  up  into  two  parts,  and  the 
phlegms,  after  being  deprived  of  the  head  products,  are 
sprayed  into  the  other  portion  of  the  crude  vapours,  which- 
has  been  subjected  directly  to  rectification,  being  deprived 
of  its  head  products  but  containing  the  ""  tail  "  products. 
The  two  portions  thus  mixed  at  the  boiling  point  become 
saturated  with  "  tail  "  products  without  being  saturated 
with  alcohol.  The  vapours  so  obtained  are  purer  than 
usual,  the  concentration  in  the  rectifying  column  is  lower 
and  consequently  the  column  of  tail  products  is  not  so 
high.  All  the  impurities  exi.sting  after  rectification  are 
treated  togetlier  at  as  high  a  concentration  and  tempera- 
ture as  possible  and  are  returned  for  the  purpose  of  heating 
the  head  products  purifier.  The  columns  receive  auto- 
matically sufficient  phlegms  and  alcoholic  vapours  to 
maintain  the  zone  of  tail  products  at  a  constant  lieight,  and 
all  the  parts  of  the  columns  which  communicate  with 
each  other  are  maintained  under  the  same  pressure.  The 
crude  vapours  passing  from  the  distillation  column  to  the 
rectifying  column  are  caused  to  ascend  a  wide  pipe  so  that 
no  spray  from  the  wash  can  be  carried  through. — J.  F.  B. 

Brewing  processes.     H.  Breker.  Cologne,  Germany.     Eng. 

Pat.   1884,  Jan.  28,  1908.     Under  Int.  Conv.,  Jan.   29. 

1907. 
SEEFr.  Pat.  378,154  of  1907  ;  this  J.,  1907, 1156.— T.  F.  B. 


XVIII.     FOODS  ;   SANITATION  ;   WATER 
PURIFICATION.    AND    DISINFECTANTS, 

(.4.)— FOODS. 

Flours;    Chemically   treated   .     E.    F.    Ladd.    H.    P. 

Bassett,  and  H.  L.  White.  Chem.  New.^,  1909,  99, 
110—112,  126—129,  133—136.  (Compare  this  J..  1909, 
157.) 
Nitrites  and  nitrates  are  among  the  products  formed  in 
flour  as  the  result  of  bleaching  with  nitrogen  peroxide. 
In  the  flour  for  one  loaf  (373  grms. )  as  much  as  1-313  mgrms. 
of  sodium  nitrite  were  found.  Bread  made  from  this  flour 
contains  from  one-third  to  one-half  tliis  quantity.  The 
oil  from  unbleached  "  patent  "  flour,  properly  extracted 
and  purified,  contains  no  nitrogen,  that  from  bleached 
flour  gives  a  strong  nitrogen  reaction.  The  oil  of  un- 
bleached flour  has  an  iodine  value  of  101  ;  the  same  flour 
when  bleached  jnelded  an  oil  with  an  iodine  value  of  84. 
Obviously  the  bleacliing  agent  acts  on  the  fat  of 
the  flour.  It  has  been  claimed  that  artificial  bleaching 
brings  about  results  similar  to  those  of  natural  ageing, 
but  the  authors  find  that  the  oil  from  flour  aged  for  nine 
months  shows  no  reduction  in  iodine  value,  whereas  oil 
from  the  same  flour  bleached  and  aged  showed  a  reduction 
of  17  units.  The  proportion  of  nitrates  in  the  bread  in- 
creases as  the  nitrites  decrease,  the  amount  of  nitrite 
destroyed  depending  on  the  method  of  baking  and  being 
least  in  products  in  which  baking  powder  or  "  soda  "  is 
used.  Gluten  from  the  unbleached  flour  was  digested  by 
pepsin  and  hydrochloric  acid  in  about  5  hours  ;  that  from 
the  bleached  flour  required  nearly  twice  as  long  imder  tho 
same  conditions.  Baked  glutens  from  the  same  flours 
showed  similar  variations,  but  were  digested  much  more 
quickly  ;  the  same  is  time  for  the  bread  made  from  such 
flours.  The  gluten,  baked  gluten,  or  bread  from  unbleached 
flour  was  digested  more  quickly  by  iiancreatic  ferments 
than  that  from  the  same  flour  bleaclied.  Bread  made 
with  bleached  Hour  possessed  greater  keeping  qualities 
Apparently  tlie  bleacliing  agent  does  not  act  to  form 
a  low-nitrate<l  nitro-starch  product,  but  it  acts  on  some 
part  of  the  gluten,  forming  compounds  which  give  a  diazo 
reaction  liberating  nitrogen  when  treated  with  acid. 
Experiments   with   rabbits   show   that   toxic   bodies   are 
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produced  in  floor  as  the  result  of  bleaching.  The  alcoholic 
extract  of  unbleached  Hour  was  without  elfoct  on  nil>bit«, 
that  of  bleachc<l  flour  crtiisiHl  their  death  witliina  few  lionrs; 
that  of  ovcr-blcachcd  Hour  caused  their  ininiodiate 
colhipse  and  death.  Aciuecms  extnict,s  behaved  similarly. 
The  deatli  is  not  due  to  aeiditv,  as  the  neutralised  aqueous 
or  alcohohc  extracts  of  over-bleaohcd  flour  caused  death 
within  a  few  hours. — E.  F.  A. 

Gluten  ;   Physical  state  of .     T.  B.  Wood  and  W.  B. 

Haniy.     Proc.  Roy.  Soc,  190!),  B..  81.  38—43. 

The  authors'  experiments  deal  with  the  influence  of 
electrolytes  upon  the  physical  state  of  gluten.  It  is 
.shown  that  very  dilute  acid  destroys  the  loheslon  of 
gluten  and  causes  it  to  be  dispersed  into  an  opa(|ue  col- 
loidal solution  or  hydro.sol.  If,  however,  the  streni^th  of 
the  ai'id  is  increivse<l,  a  critical  ywint  is  reached  at  which 
the  (jluten  remains  as  coherent  as  in  di.stillcd  water.  The 
concentration  at  wluch  the  gluten  retained  its  coherence 
was  as  follows  in  the  case  of  different  acids  : — .Sidphurio 
.icid,  0017  -V  ;  nitric  acid,  002  X ;  hydrochloric  acid, 
(Kl.'i  -Y  ;  oxalic  acid.  Ol,")  -V  ;  and  phosphoric  acid.  2-00  N. 
(iluten  is  disi>crswl  when  rei>eate<lly  washed  with  distilled 
water  owing  to  the  inlhience  of  the  carbonic  acid  present. 
The  addition  of  a  small  proportion  of  salt  to  a  hydrosol 
))recipitates  the  gluten,  and  salts  therefore  reduce  the 
disintegrating  effect  of  acids  and  alkalis  U|)on  the  cohesion 
of  gluten,  and  in  sufficient  concentration  completely 
neutralise  their  action.  The  action  of  alkali  Ujwn  the 
cohesion  is  similar  to  that  of  acid,  except  that  the  protein 
in  the  resulting  hydrosol  is  negatively  charged,  whereas  in 
that  formc<l  by  acids  the  electric  charge  is  positive.  Alkali 
adde<l  to  a  hydrosol  not  only  neutralises  any  acid  present, 
but  also  reacts  with  the  protein,  and  is  neutralised,  mth  the 
formation  of  new  ions.  The  general  conclusion  arrived  at 
is  that  the  phy.sical  state  of  gluten  depends  U[)on  the 
potential  difference  between  the  fluid  and  the  pivrticles  of 
protein.  The  development  of  this  jwtcnti.al  difference 
may  be  explained  by  the  hyi)Othe~«ls  that  it  is  due  to 
differences  in  the  speed  of  the  ions  of  electrolrtes  present, 
the  colloid  jmrticlcs  being,  as  it  were,  charged  with  an 
excess  of  the  most  rapidly  moving  and  iwnetrating  ions. 
Or  it  may  be  accounted  for  by  the  chemical  hypothesis 
that  proteins  are  amphoteric  electroU'tes,  reacting  with 
acids  and  alkalis  to  form  salts,  the  nature  of  which  depends 
upon  conditions  of  tem|)erature,  concentration,  and 
inertia  due  to  internal  surfaces  within  the  solution  becoming 
electrified.  Experimental  facts  against  the  first  view  are 
brought  forward. — C.  A.  XI. 

Tea.st ;    Carbon   dioxide  raliie   of    pure    compressed   

alone  and  mixed  with  starch.  T.  J.  Brvan.  U.S.  Dcpt. 
Agric,  Bureau  Chcm..  Bull.  Xo.  116,  2,')— 28.  Chem. 
Abs.  (Amer.  Chcm.  Soc),  1909,  3,  555 — 556. 

Three  test  yeasts  were  prepjired,  a  pure  yeast,  a  mixture 
of  10  lb.  of  maize  starch,  70  lb.  of  yeast  and  16  lb.  of 
water,  and  a  mixture  of  10  lb.  of  potato  stanh.  70  lb. 
of  yeast  and  19  lb.  of  water.  These  prejwrations  were 
allowed  to  act  for  24  hours  on  100  c.c.  of  10  jx-r  cent, 
sugar  solutions  to  which  75  c.c.  of  water  had  lieen  added 
in  a  suitable  flask  provided  with  calcium  chloride  tubes. 
The  loss  in  weight  owing  to  the  carbon  dioxide  cx])elled 
was  ascertained  hourly.  This  was  rejieatcd  daily  until 
the  yeasts  were  14  days  old.  Tables  are  given  showing 
the  comivirntive  loss  in  each  test  ;  the  results  are  uniformly 
low  in  the  rase  of  the  yeasts  mixwl  with  stanch.  When 
run  for  24  hours  the  potato  and  maize  starch  prepjirations 
gave  an  average  yield,  on  samples  1  — 14  days  old,  of 
83-4  jjcr  cent,  and  86-2  yer  cent,  rosiicctively  of  the  loss 
where  pure  yeasts  were  used.  \\'hcn  run  for  12  hours 
only,  the  loss  was  79-5  j>er  cent,  and  )S3-I  jicr  cent, 
respectively.  Baking  tests  were  also  made,  dongh  con- 
taining 650  grms.  of  tlour,  ."iOO  grnis.  of  water  and  10  gnus. 
of  yeast  mixtures  being  used,  l^lre  ye.ist  yielded  a 
greater  volume  of  bread  in  each  case  ;  the  average  on 
5  trials  made  when  the  yeasts  were  2,  5.  12.  13.  and  14 
days  old  was  for  i>ure  yeasts  2439  c.c.  and  for  maize 
starch  yeast  2240.  The  conclusion  is  dnum  that  starch 
does  not  improve  the  keeping  quality  of  yeast  and  is  to 
be  considered  merely  an  adulteration. 


Milk  treated  with  bichromate  ;    Action  of  light  on  . 

A.  Gascanl.     Compt.  rend.,  1909,  IM,  580—582. 

Several  workers  have  pointed  out  the  objections  to 
potassium  bichromate  as  a  means  of  presi-rving  milk 
intended  for  analysis  (sec  this  J.,  1909,  36).  The  author 
has  found,  however,  that  milk,  which  has  been  treated 
with  bichromate,  may  bo  kept  for  a  consideniblc  ^icriod 
befon*  analysis  without  suffering  serious  alteration, 
provided  that  it  is  protected  from  light.  Thvis,  2  samples 
of  the  sjimc  milk,  contauiuig  1  grin,  of  pot.issium 
bichromate  jx-r  litre,  were  kept  for  2  months,  one  exposed 
to  light,  the  other  in  darkness.  At  the  end  of  this  period, 
the  samples  presented  very  different  aspects.  In  the 
former,  a  greenish-white  coagulum  was  sus))ended  in 
a  rose-grey  lici»id,  the  fat  had  seimrated  in  small  compact 
masses,  and  the  acidity  was  high  ;  the  s-imple  was  no 
longer  suitable  for  analysis.  The  latter  was  golden 
yellow  m  colour,  and  had  not  coagulated  ;  its  acidity 
had  increased  slightly  ;  the  fat  readily  underwent  emulsl- 
fication  in  the  cold,  and  the  sample  could  still  be  used  for 
analysis. — L.  E. 

Butter /at  7  Drierminaiion  of in  the  presence  of  cocoanul 

oil.     -M.  Jlonhaupt.     Chem.-Zeit.,  1909,  33,  305—306. 

For  the  determination  of  small  amounts  of  butter  fat  in 
the  presence  of  large  quantities  of  cocoanut  oil,  the  author 
recommends  the  following  moditication  of  Kirschncr's 
method  of  separating  the  volatile  msolublc  fatty  acids 
by  means  of  silver  sul]ihatc  (Z.  I'nlcrsuch.  Nahr.  Genussm., 
9,  65) : — The  neutralised  Rcichcrt-.Mcissl  distillate  is 
treated  with  0-5  grm.  of  silver  sulphate,  and  filtered 
after  standing  for  some  time  at  15' — 18°  C.  100  c.c.  of 
the  filtrate  are  mixed  with  20  c.c.  of  dilute  sulphuric  acid 
and  ,30  c.c  of  water,  and.  after  the  addition  of  a  little 
pumice  stone,  distilled  in  Polenske's  apjwratus,  until 
110  c.c  have  Ijccn  collected.  This  is  tiltci-ed  and  100  c.c. 
titrated  with  -V/IO  alkali  solution.  The  numlier  of  c.c. 
required  multiplied  by  1-21  gives  the  Kirschner  valut. 
Ex))erimcntal  results  with  mixtures  containing  from 
10  to  35  iM>r  cent,  of  cocoanut  oil  and  1  to  2  per  cent, 
of  butter  fat  show  that  the  amount  of  the  latter  lujiy  be 
calculated  from  the  ratio  of  the  Polcnske  value  to  the 
Kirsclmcr  value.  A  valuable  means  of  detecting  and 
determining  such  small  quantities  of  butter  fat  is  based 
upon  a  combination  of  the  methods  of  Dons  (this  .J.,  1908, 
176)  and  of  Kirschner: — 5  grms.  of  the  fat  arc  saponified 
with  glycerin-sodium  hydroxide  solution,  and  the  soap 
treated  with  90  c.c.  of  recently-boiled  water  and  .50  c.c. 
of  dilute  sul|ihuric  acid  and  heated  on  the  water-bath 
at  80"  to  90"  C.  under  a  reflux  condenser  until  a  clear 
layer  of  fatty  acids  is  obtained.  The  contents  of  the 
flask  are  then  vigorously  shaken,  cooled,  and  filtered, 
the  filtrate  distilled  in  Polenske's  apiwratus,  and  110  c.c. 
of  the  distillate  collected  and  filtered.  100  c.c.  of  the 
filtrate  are  titrated  with  .V/10  alkali,  the  numlier  of  c.c. 
consumed  multiplied  by  the  factor  11  giving  the  "new 
Reichert  value.'"  The  neutralised  distillate  is  then  used 
for  the  determination  of  the  "  new  Kirschner  value  "  as 
described  above.  Both  values  increase  steadily  with 
an  increase  in  the  amount  of  cocoanut  oil  in  a  mixture 
of  fats  containing  cocoanut  oil  and  butter  fat,  but  the 
increase  in  the  new  Reichert-Meissl  value  (due  to  the 
extracted  caprylic  acid)  is  greater  than  that  in  the  new 
Kirschner  value,  which  is  to  be  attriliuted  to  the  caproic 
acid.  The  following  empirical  table  illustrates  the 
relationship  between  the  values: — 


Cocoanut 

Butter 

Xew  ncichcrt- 

New  Kincbncr 

oil. 

fat. 

MelMl  value. 

value. 

Per  cent. 

Per  cent. 

15 

0 

OSO 

0-24 

15 

I 

0-72 

0-l» 

15 

2 

o.«» 

0-«8 

25 

0 

0-88 

OSO 

•i;> 

1 

o-»g 

0-55 

25 

2 

1-21 

0-«» 

3& 

0 

1-10 

0.36 

35 

1 

1-32 

0-S3 

S5 

2 

1-50 

0-81 
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By  using  20  grms.  of  the  fat  instead  of  5  grms.,  the 
dfllerences  between  the  new  Kirschner  values  of  fats 
containing  butter  and  free  from  butter  are  correspondingly 
increased.     (See  also  this  J.,  1909,  157.)— C.  A.  M. 


Caffeine  r    Delermination  of  in  coffee.     K.  Lendrich 

and    E.    Nottbohm.     Z.    Untersuch.    Nahr.    Genussm., 
1909,  17,  241—265. 

The  authors'  experiments  have  sho-wn  that  the  caffeine 
may  be  quantitatively  extracted  by  3  hours'  extraction 
with  carbon  tetrachloride  from  20  grms.  of  coffee  whether 
the  latter  be  previously  moistened  with  2-5,  5,  7-5,  or 
10  c.c.  of  water.  An  addition  of  50  per  cent,  of  water 
is  advisable,  however,  since  the  amount  of  soluble  sub- 
stances (other  than  caffeine)  extracted  is  less  than  when 
a  smaller  proportion  of  water  is  used.  Raw  coffee  requires 
to  be  left  in  contact  with  the  water  for  2  hours  before  the 
extraction,  and  in  this  respect  the  authors'  experience 
differs  from  that  of  Gorter  (this  J.,  1908,  242),  who  found 
30  minutes'  treatment  sufficient.  The  following  method 
is  recommended  as  applicable  to  every  kind  of  coffee  : — 
20  grms.  of  the  sample,  gi-ound  to  gi'anules  about 
1  mm.  in  diameter  and  sifted,  are  mixed  with  10  c.c.  of 
water  and  allowed  to  stand  for  2  hours  (1  hour  for  roasted 
coffee)  with  occasional  stirring.  The  mass  is  then  extracted 
for  3  hours  with  carbon  tetrachloride,  the  extract  mixed 
with  about  1  grm.  of  paraffin  wax  and  evaporated,  and 
the  residue  extracted  first  with  50  c.c.  and  then  with 
three  portions  of  25  c.c.  each  of  hot  water.  The  aqueous 
extract  is  cooled  and  filtered,  and  the  filtrate  decolorised 
by  the  addition  of  10  c.c.  (3(»  c.c,  for  roasted  coffee)  of 
a  I  per  cent,  solution  of  potassium  permanganate,  followed, 
after  15  minutes,  by  a  3  per  cent,  solution  of  hydrogen 
peroxide  containing  1  c.c.  of  glacial  acetic  acid  per  100  c.c, 
which  is  added  drop  by  drop.  The  liquid  is  next  heated 
for  15  minutes  on  the  water-bath  and  filtered  whilst  hot. 
The  filtrate  and  washings  are  evaporated  to  drraess,  and 
the  residue  dried  for  15  minutes  at  100"  C,  and  taken 
Tip  with  hot  chloroform.  The  filtered  solution  is 
evaporated,  and  the  residue  of  caffeine  dried  for  30  minutes 
at  100°  C,  and  weighed.  The  caffeine  may  also  be 
quantitatively  separated  by  extracting  with  cliloroform 
the  aqueous  solution  after  the  treatment  with  potassium 
permanganate.  In  cases  where  extreme  accuracy  is 
required,  the  nitrogen  in  the  residual  caffeine  should 
be  determined,  and  the  amount  of  alkaloid  calculated 
from  the  result.  Gorter  (this  J..  1908,  242,  404)  attributed 
the  defective  extraction  of  caffeine  by  chloroform  in  the 
absence  of  water  to  the  alkaloid  being  present  in  the  form 
-of  potassium-caffeine  chlorogenate,  which  was  not  decom- 
posed by  anhydrous  organic  solvents.  The  authors 
show,  however,  that  the  tissue  of  the  coffee  bean  possesses 
a  pronounced  adsorptive  capacity  for  caffeine.  Thus 
in  experiments  in  which  the  residues  previously  freed 
from  caffeine  were  mixed  with  a  definite  amount  of  pure 
caffeine  solution,  dried,  and  extracted  for  3  hours  with 
chloroform,  benzene,  or  carbon  tetrachloride,  only  traces 
of  the  alkaloid  were  recovered,  whereas  after  moistening 
the  mass  with  water,  the  caffeine  could  be  quantitatively 
recovered. — 0.  A.  M. 


Export  of  tinned  provisions  to  Japan.     Percentage  of  lead 
»n  solder.     Bd.  of  Tr.  J.,  March  25,   1909.     [T.R.] 

The  Japanese  Police  Authorities  are  now  enforcing 
Alt.  III.  of  the  Regulations  respecting  Receptacles  for 
Provisions  and  Beverages  issued  by  the  Home  Office 
in  1900.  This  Article  provides  that  solder  which  is  in 
"ontact  with  the  contents  of  the  tinned  goods  must  not 
msist  of  an  alloy  with  more  than  20  per  cent,  of  lead, 
vhile  receptacles  must  not  be  lined  with  an  alloj-  of  tin 
ind  lead  which  contains  more  than  5  per  cent,  of  lead. 
In  soldering  the  outer  portions  of  tins  which  contain, 
or  are  to  contain,  provisions,  no  alloy  must  be  used  which 
consists  of  more  than  50  per  cent,  of  lead.  Up  to  the 
present,  several  tins  of  provisions  of  American  and 
French  manufacture  have  been  found  to  be  in  contravention 
of  the  last  clause  and  have  therefore  been  confiscated.        . 


I  Patents. 

Margarine  ;     Manufacture  of  [addition  of  hananas]. 

H.   A.   SnelUng,   London.     Eng.   Pat.   8279,  April   14. 

1908. 
To  every  I  cwt.  of  margarine  are  added  15  lb.  of  banana 
fruit,  2  drms.  of  banana  essence,  or  9  drms.  of  banana  oil : 
where  two  or  more  of  these  banana  constituents  are 
employed,  the  quantity  of  each  is  proportionately  reduced. 
The  addition  is  made  at  the  point  where  the  fat  is  churned 
I  with  milk ;  the  temperature  of  the  mixtm-e  is  raised 
until  the  whole  is  fluid,  and  it  is  then  cooled  while  being, 
constantly  stirred.  The  bananas  are  prepared  by  peeling 
the  fruit,  soaking  it  in  water  for  12  hours,  and  then  dr\"ing 
and  grinding  it  to  a  powder.  The  bananas  may  be  baked 
or  boiled  before  use. — W.  P.  S. 

Wheat  flour  ;     Recovery  of  starch  and  protein  from 

F.  A.  V.  Klopfer.  Dresden,   Saxony.     Eng.   Pat.   19,726. 
Sept.  19,  1908.     Under  Int.  Conv.,  Oct.  4,  1907. 

Ix  Eng.  Pat.  11,159  of  1907  (this  J.,  1907,  1289)  a  saline 
solution  was  claimed  for  the  purpose  of  loosening  or 
opening  up  the  cellular  tissue  of  the  flour.  In  the  present 
invention,  the  structure  of  the  protein  cells  is  loosened 
by  the  action  of  an  aqueous  extract  of  gieen  maJt  or 
malt  flour,  and  the  denaturing  action  of  the  salt  is  avoided. 
The  proportion  generally  used  corresponds  to  1 — 3  parts 
of  dry  malt  substance  per  100  parts  of  flour,  the  action 
being  carried  out  at  the  ordinary  temperature,  in  presence 
of  about  140  lb.  of  water.  The  action  of  the  malt  extract 
is  due  to  the  proteolytic  enzymes  contained  therein,  and 
other  proteolytic  extracts,  e.g.,  papain,  may  be  substi- 
tuted for  the  malt.  The  starch  is  then  separated  by 
centrifugal  action. — .J.  F.  B. 

Flour;      Apparatus  for  preparing  gaseous   mixtures  for 

bleaching  and  similar  operations.     J.  A.  Wesener. 

Chicago,    U.S.A.     Eng.    Pat.    27,218.    Dec.    15,    1908. 
Under  Int.  Conv.,  May  14,  1908. 

The  invention  relates  to  apparatus  for  diluting  nitrosyl 
chloride  mth  air  in  order  to  form  a  bleaching  agent  for 
flour  (see  U.S.  Pat.  863,684  of  1907  ;  this  J..  1907,  1025). 
A  pump  supplies  a  current  of  air  at  a  pressure  lower 
than  that  at  which  the  nitrosyl  chloride  escapes  from 
its  reservoir ;  the  escape  of  the  nitrosyl  chloride  is 
regulated  b\-  a  valve  wlucli  is  raised  automatically  by 
the  working  of  the  pump.  The  movement  of  the  valve 
is  capable  of  minute  adjustment  so  that  the  quantity 
of  nitrosyl  chloride  escaping  at  each  movement  can  be 
regulated  exactly. — W.  P.  S. 

Milk ;       Process    of    pasteurising    .     J.    Willmann, 

Shelton,  Conn.     U.S.  Pat.  913,600,  Feb.  23,  1909. 

A  cosTrxuorsLY  flowing  body  of  milk  is  maintained  at 
a  temperature  of  from  140"  to  152°  F.  for  such  a  length 
of  time  as  will  suffice  to  kill  the  bacteria  present  without 
coagulating  the  albumin  of  the  milk.  The  milk  is  then 
cooled.— W.  P.  S. 

Butter    manufacture.     E.     Schou,     London.     U.S.     Pat. 
913,920,  March  2,  1909. 

See  Eng.  Pat.  5810  of  1908  ;   this  J.,  1908,  872.— T.  F.  B. 

Wheat  flour ;      Proce.ss  for  extracting  starch  and  gluten 

from    .     F.    A.    V.    Klopfer.     Fr.    Pat.    394,802, 

Sept.  30,  1908.     Under  Int.  Conv.,  Oct.  4,  1907. 

See  Eng.  Pat.  19,726  of  1908 ;    preceding.— T.  F.  B. 
Desiccating  yeast.     Eng.  Pat.  3166.     See  XVH. 

(B.)— SANITATION;    WATER   PURIFICATION. 

Lead  water  pipes  ;  Action  of  impure  surface-water  on . 

K.  Aschoff.  Z.  offentl.  Chem.,  1909,  15,  93—94. 
The  author  has  recently  examined  a  lead  water-pipe  which 
had  lain  for  some  15  years  in  a  sandy  clay  soil.  The 
outside  of  the  pipe  was  very  corroded  and  \ielded  con- 
siderable quantities  of  lead,  chlorine,  nitric  acid,  and 
traces  of  ammonia  when  treated  with  hot  water.  The 
surroimding  soil  had  a  feeble  alkaline  reaction,  was 
saturated    with    impure    surface-water,    and    contained 
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(April   15.    1909. 


appreciable  quantities  of  lead  derived  from  the  pipe. 
Whilst  most  of  the  compounds  formed  by  the  action  of 
the  wet  soil  on  the  lead  pipe  were  soluble  and  wete  con- 
sequently removed  as  the  water  percolated  slowly  through 
the  soil,  some  lead  carbonate  was  present  on  the  pipe. 
The  author  considers  that  where  it  is  ncces-sary  to  employ 
lead  pipes  in  such  soils,  the  pipes  should  be  coated  with 
osplialtum. — W.  P.  S. 


osplia 


Patents. 


Funmce.i    for    destroying    refuse.     W.    P.    Hayes.    West 

Bridgford,  Notts.  Eng.  Pat.  9031,  Apr.  25,  1908. 
Tni:  furnace  consists  of  a  number  of  combustion  chambers 
above  which  arc  placed  drying  chambers  in  which  the 
refuse  is  dried  before  it  is  admitted  to  the  actual  furnace. 
The  refuse  is  contained  in'  a  chamber  at  the  top  of  the 
furnace,  from  which  it  is  delivered  by  measuring  hoppers 
into  the  drying  chambers  ;  a  hot  air  chaimel  is  provided 
along  the  front  of  the  drjing  chambers  and  oix-nings  in 
the  wall  between  this  channel  and  the  chambers  allow 
hot  air  to  mingle  with  the  refuise.  The  bottom  of  the 
drying  rhaml>er  is  shape<l  like  a  hopper,  and  by  moans  | 
of  sliding  doors,  worked  from  the  outside,  the  cliarge  of 
dry  material  is  admitted  to  the  furnace  proper,  a  fresh 
supply  of  refuse  l)eing  admitted,  in  a  similar  manner, 
to  the  driving  chambers.  The  hot  air  chaimel  is  in  con- 
nection with  the  ashpits  of  the  furnaces  to  wliich  a  forced 
draught  of  air  is  supplied. — \V.  P.  S. 

Water ;      Punfiealion    and    clarification    of    .      W. 

McMurtrie.  New  York.     V.S.  Pat.  913,034,  Feb.  23,  1909. 
The  jtrocess  consists  in  adding  to  the  water,  eqtiivalent 
quantities   of   calei\im  acid   phosphate  and  a   basic  sub- 
stance,  so   as    to    produce    a    precipitate    of    bicalcium 
phosphate. — W.  P.  S. 

Water  ;    Process  of  purifying .     H.  Kort«n,  Assignor 

to  F.  Y.  Nichols.  Chicago,  111.  U.S.  Pat.  913,827, 
Mar.  2,  1909. 
The  process  relates  to  the  purification  of  feed  water. 
The  water  is  caused  to  flow  through  a  tortuous  passage 
between  electrodes  in  order  to  precipitate  the  soluble 
impurities.  The  precipitate  is  drawn  off,  and  the  water 
is  then  passed  through  mercury  so  as  to  remove  any  of 
the  precioitate  which  remains  in  suspension  in  the  water. 

— W.  P.  .S. 

(C.)— DISINFECTANTS. 

Crtaol  soaps  ;    Valuation  of  solutions  of .     0.  Schma- 

tolla.  Chem.-Zcit.,  1909,  33,  284. 
The  author  points  out  that  the  use  of  acetic  acid  in 
determining  the  amount  of  water  in  cresol  soaps  proposed 
by  Spalteholz  (this  J..  1909.  256)  had  already  been  tried 
by  him  (Pharm.  Zcit.,  1903,  No.  56),  but  that  the  different 
beha\nour  of  different  preparations  of  about  the  same 
percentage  composition,  and  the  fact  that  they  are 
prepared  from  alkaline,  neutral,  or  acid  soa]is  render 
the  pro(.pss  purely  em]iirical.  The  author's  method  of 
analysis  (this  J.,  1903.  885).  however,  is  sufficiently  rapid 
and  gives  very  accurate  results.  The  solvent  jiower  of  a 
soap  for  cresol  is  best  obtained  from  a  determination 
of  the  amount  of  fatty  acids.  In  order  to  obtain  a  clear 
solution  miscible  in  all  proportions  with  water,  at  least 
19  parts  of  fatty  acids  to  50  parts  of  anhydrous  cresol 
are  require<l.  If  the  soap  was  neutral,  very  concentrated 
aqueous  solutions  of  the  product  solidify  to  a  clear 
gelatinous  mass.  Too  great  an  oxcesis  of  fatty  acids, 
as,  e.i7.,in  lysol.  which  contaiiis  30  per  cent.,  is  a  drawback 
for  surgical  use,  since  the  instniments  l>ecome  coated  with 
a  tliin  film  of  soap.  The  old  liquor  cresoli  saponatus, 
which  containc<l  about  21  per  cent,  of  linseed  oil  fatty 
acids,  gave  the  best  results.  The  oil  ought  to  be  freshly 
sa]Kinitied,  however,  with  strong  (about  25  to  33  (kt  cent.) 
potassium  hydroxide  lye,  to  form  a  neutral  soap.  In 
concentrated  solution  this  dissolves  cresol  very  rapidly, 
and  the  requisite  water  is  added  subsequently.  Tliis 
method  ensures  the  cresol  being  present  in  a  free  and 
active  condition,  and  not  in  the  form  of  potassium  cresylate, 
which  gradually  becomes  inactive. — C.  A.  M. 


XIX.— PAPER,    PASTEBOARD.    &c. 

Electrolylic  bUachiny  <■/  Cfllulofe  :  conipariwii  tritli  the 
bleaching  effect  of  bUiichittg  powder  solution.  B.  Fraas.- 
Papier-Fabrikant,  1909,  7,  232—235,  257—200. 
The  experiments  were  carried  out  on  a  small  scale  in  tw.i 
veasels  of  the  same  capacity.  Sulphite  wood  pulp  wa^ 
need  as  the  material  to  be  bleached  ;  in  one  ves.*el  it  was 
bleached  by  bleaching  liquor  produce<l  by  the  electrolysis 
of  a  solution  of  common  salt  and  in  the  other  ve.«el  by  the 
liquor  produced  by  dissolving  bleaching  powder.  The 
experiments  were  ]>erforme<l  side  by  side  in  order  to  assist 
the  comparison  of  the  bleaching  effects  of  the  two  liquors, 
and  a  common  temperature  was  maintained.  The  results 
show  that  tlio  electrolytic  Uquor,  whether  acid  or  alkaline, 
gives  a  better  white  than  a  solution  of  bleaching  powder 
containing  the  same  amount  of  chlorine  per  litre. — S.  H.  H. 

Cellulose  for  technical  purposes;    Preliminary    trejitmenl 

of .     E.  Berl.     Z.  ges.  Schioss-  und  Sprcnestoffw. . 

1909,  4,  81—83. 
Althouoh  the  molecular  weight  of  cellulose  caiuiot 
be  determined,  it  is  generally  a<lmitted  that  the  ^^8- 
cosities  of  its  solutions  under  comparative  conditions 
vary  in  the  same  sense  as  its  molecular  complexity,  and 
that  the  lowering  of  viscosity  produce<l  by  chemical  treat- 
ment corresponds  to  a  dciJolymcrisation  of  the  cellulose. 
In  technical  operations  the  pre|>;iration  of  solutions  of 
moderate  concentration  with  moderate  viscosity  is  fre- 
quently desirable,  and  the  molecular  weight  of  the  original 
cellulose  must  be  suitably  reduced.  Such  depolymerisa- 
tion  may  take  the  form  of  a  separate  preliminary  treat- 
ment, as  in  the  case  of  mercerisation  prior  to  solution  in 
ouprammonium,  or  regulated  hydrolysis  prior  to  acetyl- 
ation,  or  it  may  proceed  simultaneously  with  the  reaction 
adopted  for  the  conversion  of  the  celhdose  into  a  soluble 
derivative,  as  in  the  preparation  of  soluble  pyroxylin  by 
nitration  at  elevated  temperatures.  The  former  principle 
possesses  the  advantage  of  being  capable  of  more  exact 
control  than  the  latter.  In  addition  to  the  caustic  alkalis 
and  mineral  acids,  oxidising  agents,  such  as  bleaching 
powder,  also  attack  the  cellulose  molecule,  and  depoly- 
merisation  accompanies  the  production  of  oxycellulose. 
A  similar  change  also  takes  place  when  the  cellulose  is 
heated  in  presence  of  air  at  100°  C.  The  production  of 
oxycellulose,  however,  has  an  undesirable  effect  on  the 
mechanical  properties  of  the  product.  In  certain  cases 
depolymerisation  may  be  effected  after  the  conversion  of 
the  cellulose  into  a  soluble  compoimd,  as  for  instance,  by 
heating  a  stabilised  nitrate  in  presence  of  an  inert  gas  at  a 
•temperature  of  130°  C.  The  regulation  of  the  solubility 
or  viscosity  of  a  pjToxylin  by  increasing  the  temperature 
of  the  nitrating  acid  h.as  the  drawback  of  increasing  the 
amount  of  the  cotton  which  dissolves  in  and  contaminates 
the  acid.  In  Ger.  Pat.  199.885  (this  J.,  1908.  937)  a 
process  was  described  for  controlling  the  viscosity  by  a 
preliminary  treatment  of  the  cellulose,  nitration  being 
sulwequenfly  effected  mider  the  most  favourable  con- 
dition.s.  Tliis  treatment  consists  in  heating  the  cellulose 
for  a  long  time  {e.g.,  60  hours)  at  10<1'  C.  in  presence  of  a 
dry  inert  givs  such  as  airbon  dioxide  or  hydrogen.  This 
treatment  is  under  exact  control  and  can  bo  varied 
according  to  the  condition  of  jwlymeri.sation  of  the  original 
csUulosc.  In  the  artificial  silk  industry  such  a  treatment 
is  most  advantageous  for  obtaining  a  strong  flexible  fila- 
ment with  economy  of  solvent  and  chemicals  and  increased 
output.  It  may  substitute  mercerisation  in  the  cuprammo- 
nium  process  and  hot  nitration  in  the  collodion  process. 
In  the  preparation  of  sporting  powders  the  |)relimin»lT 
treatment  affords  a  more  complete  gelatinisation  with 
less  solvent ;  the  process  may  also  be  adopted  in  the  pre 
paration  of  nitrocellulose  for  gelatinising  nitroglyccriu 
explosives. — J.  F.  B. 

Patents. 
Paper  ;    Agent  for  use  in  sizing  ,     Curtius  und  Co., 

Unisburg,  C.ermanv.     Eng.  Pat.  26,183,  Nov.  23,  1908. 

Under  Int.  Conv.,  July  15,  IlKIS. 
A  MIXTURE  of  aluminium  sulphate  and  magnesium  sul- 
phate in,  say,  equal  proportions  is  used  in  place  of  pure 
aluminium   sulphate   in   the  sizing   of   paper. — C.  A.  M. 
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Wood-fitlp  and  process  for  making  same.      C.  Bache-Wiig, 

Berlin,  N.H.  U.S.  Pat.  913,679,  Harch  2,  1909. 
"Wood,  in  the  form  of  blocks,"  is  treated  "  with  a  solution 
of  sodium  chloride  to  soften  (but  not  to  remove)  the  ligiiin  " 
it  contains  "  to  a  substantial  depth."  The  entire  blocks  are 
then  ground  up  and  the  pulp  thus  obtained  contains  both 
treated  and  untreated  fibres. — P.  F.  C. 

Celluloid  [non-inflammable'],  and  process  of  making  the 
same.  W.  J.  Stevfns,  London.  Eng.  Pat.  4390,'Eeb.  26, 
1908. 
The  celluloid  is  prepared  from  a  mixture  of  nitrocellu- 
lose, 1.50  parts,  anhydrous  zinc  chloride,  100  parts ; 
camphor,  70  :  amyl  acetate  (or  an  acetate  of  any  alcohol 
that  will  not  mix  with  water).  150  ;  sodium  carbonate,  15  ; 
all  by  weight.  An  alternative  mixture  consists  of  nitro- 
cellulose, 150  parts;  methylated  spirit,  100  parts;  zinc 
chloride,  100 ;  camphor,  60 ;  amyl  acetate,  200 ;  and 
sodium  carbonate,  15.  The  machine  in  which  the 
ingredients  are  mixed  is  heated  and  must  be  encased  to 
prevent  absorption  of  moisture  from  the  atmosphere. 
Suitable  pigments  may  be  added  to  the  mixture,  arid  the 
above-mentioned  proportions  may  be  varied. — W.  P.  S. 

Cellnloid,  horn,  ebonite,  etc.  ;•    Manufacture  of  a  substitute 

for .     W.  H.  Story.     First  Addition,  dated  Sept.  29, 

1908,  to  Fr.  Pat.  353",995,  May  5,  1905  (this  J.,  1905, 
1081). 
In  the  preparation  of  condensation  products  of  phenols 
and  formaldehyde,  the  use  of  an  accelerator  of  the  reaction 
is  claimed,  for  example  alkalis  and  Jilkaline-earths  and 
their  salts,  such  as  carbonates,  phenolates,  sulphophenolates, 
or  their  equivalents.  When  the  reaction-product  has 
attained  the  consistence  of  a  thick  fluid,  it  is  poured 
into  moulds  in  which  it  is  maintained  at  a  temperature 
below  100°  C,  for  a  sufficient  time  to  allow  the  moisture 
to  escape  gradually.  The  gelatinous  mass  is  then 
cautiously  heated  further  until  it  is  converted  into  a  horny 
substance.  Accelerators  may  also  be  added  to  the 
partially  thickened  mass  in  the  second  stage  of  the  process. 
Lacquers  may  be  prepared  by  the  addition  of  alcohol  or 
other  solvent  to  the  gelatinous  mass  before  it  is  finally 
hardened.— J.  F.  B. 

Cellulose  products.     Ger.  Pat.  206,883.     -S'ee  V. 
By-products  from  esparto  grass.     Fr.  Pat.  395,250.     Sec 

xn. 


XX.— FINE    CHEMICALS,   ALKALOIDS, 
ESSENTIAL  OILS,   AND   EXTRACTS. 

Cinchona  alkaloids.  IX.  Oxidation  of  cinchona  alkaloids 
to  ketones.  P.  Rabe.  Aimalen,  1909,  364,  330—352. 
The  author  has  obtained  a  ketone  from  several  cinchona 
bases,  thus  supporting  the  view  that  the  hydroxyl  con- 
tained by  them  is  of  the  nature  of  a  secondary  alcohol 
group.  Cinchonidine  was  oxidised  with  chromic  acid 
in  the  same  way  as,  previously,  cinchonine  had  been 
oxidised  (this  J.,  1907,  1158).  The  substance  produced 
from  both  alkaloids  is  cinchoninouc,  CigHooONj,  m.])t. 
126° — 127°  C.  Quinine  and  quinidine  by  a  similar 
oxidation  process  yield  a  ketone  termed  quininonc, 
^20^22^202'  which  is  soluble  in  acids  or  alkalis,  melts 
at  101°  C,  and  has  the  rotation,  [a]D=  -(-73-79°  in  absolute 
alcohol  at  23°  C.  Hydrocmchonine  on  oxidation  yields 
hydrocinchoninone,  CigHjoONg-  '^^^^  substance  "crys- 
tallises from  alcohol  in  bright  vellow  crystals,  melting' at 
L:J8°C.  ;  [a]D=-l- 76-22°  at  19°  C.  The  above  ketones 
are  being  examined  pharmacologically. — F.  Shdn. 

Essential  oils.  Roure-Bertrand  fils.   Chem.  Zentr.,  1909,  1, 
921—922. 

Oil  of  linaloe  seeds  has  an  odour  distinguishable  from  that 
of  oil  prepared  from  the  wood  of  the  tree,  but  it  showed 
a  slight  dextro-rotation,  whereas  the  latter  is  strongly 
Isevo-rotatorv.  The  oil  from  the  seeds  had  the  sp.  gr. 
0-8858  at  15°  C. ;  [a]i,=  -H°30'  at  20°  C. ;  mD=l-4655 
at  18°  C. ;    acid  value,   34  ;    ester  value,   30-9.     It  was 


soluble  in  1  -5  vols,  of  70  per  cent.,  2-25  vols,  of  65  per  cent., 
or  4  vols,  of  60  per  cent,  alcohol.  It  contained  methyl- 
heptonone.  linalool,  goraniol,  nerol,  and  ?-terpiaeol, 
its  content  of  esters,  calculated  as  linalyl  acetate,  being 
10-8  per  cent.  Orasse  peppermint  oil  had  the  characters 
shown  in  the  following  table  : — 


Sp.  gr. 
at  IS"  C. 


oD. 


Menthol. 


1907  oU,  crude..    '  0-9210  — 13''4' 

1907  oil,  rectified  0-9198  — 17''6' 

1908  oil,  crude   .  0-9156  j  — 19'28' 
1908  oil,  rectified  0-9159  — 16°50' 


Per  cent. 
49-8 
63-5 
62-2 
54-9 


Menthyl 
acetate. 


Per  cent.- 
13-5 
13-7 
13-4 
13-3 


Java  patchouli  oil. — The  characters  of  eight  different 
specimens  of  the  oil  of  Pogostemon  patclmuli  are  shown 
in  the  following  table.  I.  was  obtained  from  fresh  plants 
of  the  Singapore  variety,  cultivated  in  Java  ;  II.  and 
VIII.  from  dry  plants  of  the  same  variety  ;  III.  was 
the  first  distillate  and  IV.  the  second  distillate  from 
fresh  plants  of  the  Java  variety  ;  V.  was  from  dry  plants 
of  the  Java  variety  ;  and  VI.  and  \TI.  were  from  slightly 
and  strongly  fermented  plants  respectively  of  the  same 
variety.  Oils  I.  to  VTI.  were  distilled  at  Buitenzorg, 
Java,  and  VIII.  by  the  author  at  Grasse. 


Sp.  gr. 

Optical 

Saponif. 

Saponif.  value 

at  16°  C. 

rotation. 

value. 

after  acetylation. 

I 

0-9662 

— 52°2' 

2-7 

20-7 

II 

0-9677 

— 51°32' 

0 

12-5 

Ill 

0-9112 

-(■    0°52' 

4-1 

33-4 

IV 

0-9457 

-H5°18' 

2-7 

43-8 

V 

0-9174 

+    3°24' 

3-4 

13-9 

VI 

0-9217 

-t-    2°40' 

2-7 

34-1 

VII 

0-9236 

—  0°8' 

2-1 

32-1 

vni 

0-9888 

— 65°4' 

3-5 

24-3 

I.  dissolved  to  a  clear  solution  in  1  vol.  or  in  5  vols, 
or  more  of  90  per  cent,  alcohol,  but  between  these  limits 
yielded  a  turbid  liquid.  II..  V..  and  ^^I.  were  soluble 
in  8  vols,  of  90  per  cent,  alcohol.  III.  in  8-5  vols.,  and 
VIII.  in  h  vol.  of  90  per  cent,  alcohol.  IV.  yielded  a  clear 
solution  with  \  vol.  or  with  3-5  vols,  of  alcohol,  but  a 
turbid  liquid  betiveon  these  limits.  VI.  dissolved  to  a 
slightly  opalescent  solution  in  12  vols,  of  90  per  cent, 
alcohol.  Oil  from  white  Bulgarian  roses  had  the  sp.  gr. 
0-8723  at  15°  C,  optical  rotation,  -  2°  54';  saponification 
value,  11-14  (corresponding  to  3-9  per  cent,  of  citronellyl 
acetate) ;  saponification-value  after  acetylation,  222-44 
(con-esponding  to  74-44  per  cent,  of  alcohols  of  the  formula, 
CioHjoO,.  The  oil  became  solid  at  14°  C.  ;  it  was  soluble 
in  an  equal  volume  of  90  per  cent,  alcohol  and  from  the 
solution  a  solid  paraffin  hydrocarbon  separated.  The 
odour  of  the  oil  was  somewhat  inferior  to  that  of  the  oil 
from  red  roses.  Ylang-ylang  oil  from  Reunion  had  the 
sp.  gr.  0-9492  at  15°  C  optical  rotation,  -30°  8';  esters 
(as  linalyl  acetate),  33-6  per  cent.  ;  total  alcohols  (as 
linalool),"  40-3  per  cent.  It  was  soluble  in  0-5—1  vol. 
of  90  per  cent,  alcohol,  but  the  solution  soon  became 
slightly  opalescent. — A.  S. 

Essential  oils  and  the  international  congress  for  prevention 
of  the  adidteration  of  foods.  E.  Perrot.  Chem.  Zentr., 
1909,  1,  933. 
At  the  congress  held  in  September,  1908,  under  the 
auspices  of  the  "  Soc.  univ.  de  la  Croix  Blanche  de 
Geneve,"  the  following  definitions  were  fixed.  Essential  oils 
are  exclusively  products  of  an  extraction  of  the  aromatic 
or  odoriferous"  constituents  of  plants  ;  they  are  given  t^e 
names  of  the  plants  from  which  they  are  derived.  Oil 
of  yellow  sandalwood.— Tho  oil  is  obtained  from  yellow 
sandalwood  (Smttalum  album,  L.)  by  distillation  with 
steam.  It  is  colourless  or  light  vellow,  soluble  m  5  parts 
of  70  per  cent,  alcohol  at  20°  C,  and  has  the  sp.  gr.  0-975 
—0-985  at  15°  C,  and  optical  rotation,  -10°  to  -20 
in  a  100  mm.  tube.  It  must  contain  not  less  than  90 
per  cent,  of  santalol,  and  its  saponification  value  must 
not  be  above  25.  Anise  oil  is  obtained  from  the  fruits 
of    Pimpinella    anisum    by    distillation    with    steam.     It 
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should  hare  the  sp.  gr.  0-980— 0-990  at  15°  C,  solidification 
point.  15° — 19°  C.  and  should  not  bo  dextro-rotatory 
(o=ttbout-F  50'  in  a  100  mm.  tulw).  Star-anise  oil 
which  differs  only  in  odour  and  taste  must  not  be  substi- 
tuted for  anise  oil.  "  Fruit  essencfs  "  should  In-  products, 
in  the  |iure  oondition  or  in  alcoholie  solution,  obtained 
from  the  vlant.s  whose  names  they  l(ear.  If  the  essence 
is  obtaincil  from  more  than  one  plant,  it  must  Ix-  termed 
a  "  compound  essence,"  and  bear  the  name  of  its  chief 
constituent.  Essences  ))repared  from  or  containing 
synthetic  products  must  be  termed  "artificial  fruit 
essences." — A.  S. 

Iodine  dioxide.     M.  M.  PattLson  >Iuir.     Cham.  Soo.  Proc., 
1909.  26,  88. 

Reference  was  made  to  the  work  of  Millon.  in  1844, 
a.id  of  Kiimmcrcr,  in  18t'>I,  on  an  oxide  of  iodine  said 
to  he  comjiosed  of  iodine  and  oxygen  united  in  the  ratio 
of  1 :  20,  none  of  which  work  satisfactorily  ])roved  the 
existence  of  the  compound. 

The  compound,  lO,,  or  I.O,.  has  been  prepared  by 
the  dehydration  and  pjirtial  deoxidation  of  iodic  acid 
by  heating  that  acid  with  concentrated  sulphuric  acid. 
Two  methods  of  analysing  iodine  dioxide  were  described. 
It  was  shown  that  the  interactions  of  this  oxide  and 
oxalic  acid,  in  the  presence  of  sulphuric  acid,  at  100°, 
and  with  boiling  water,  are  severally  represented  by 
the  equations  : 

(1)  I.04+4C,H.04=I.-f4H.O-f8COj 

and        (2)  .'■.Lo,+4H.O=8Hi05-f  I.. 

Iodine  dioxide  is  a  pale  yellow,  crystalline  solid  of 
speciiie  gravity  4-2 ;  it  is  decom|>oscd  at  about  130° 
into  iodine  and  oxygen.  Tlie  molecular  weight  of  the 
com)K)imd  ha-s  not  been  determined.  The  reactions  of 
the  oxide  with  acids  and  with  various  reagents  were 
described  ;  in  most  of  these  interactions,  iodine  pentoxide 
and  iodine  are  produced.  Iodine  dioxide  is  slightly 
soluble  in  cold  concentrated  stilphuric  acid ;  100  c.c. 
of  the  acid  dissolve  1-54  grms.  of  the  oxide  at  15°  to  20°. 
Inasmuch  as  iodine  dioxide  forms  a  comix)\ind  with 
sulphur  trio.xide  having  the  composition,  I.O^.SSO,, 
the  oxide  has  slightly  basic  projicrties.  This  compound 
is  not  decomposed  by  heating  to  100°.  but  begins  to  give 
off  iodine,  oxygen,  and  sulphur  trioxide  at  about  120°. 
Incidentally,  it  was  shomi  that  iodic  anhydride  and 
sulphur  trioxide  combine,  when  heated  together  ,it  100', 
to  form  a  compoimd  which  has  the  composition,  l205,2S03, 
Tlie  slightly  basic  characters  of  the  two  oxides  of  iodine 
emphasise  the  connexion  between  iodine  and   manganese. 

Olycerophosphale  of    lime;    U.S.   CiiHoma  decision.     Bd. 
of  Tr.  J.,  March  25,  1909.     [T.R.] 

Gltcbbophosphate  of  lime,  which,  though  occasionally 
dis]H>nsed  medicinally  in  its  im])orted  form,  is  almost 
always  used  in  combination  with  other  drugs  in  the 
preparation  of  elixirs,  is  not  a  medicinal  pn-paration 
within  the  meaning  of  jwragraph  07  of  the  Tarill,  but  is 
dutiable  as  a  chemical  compound  under  par.  3  of  the 
Tariff  at  25  per  cent. 

Mondbromobenzene ;     Xote    on    some   eommerciiU   samples 

of  ■ .     J.    H.    Coste.    Analyst.    1909,   34,    98—99. 

A  SAMPLE  of  so-called  pure  monobromobenzcne,  examined 
recently  by  the  author,  was  fo\nid  to  have  a  somewhat 
wide  range  of  Imiling  point,  and  to  leave  a  rryjtalline 
residue  when  distilled  to  a  temix-rature  above  the  boiling 
point  of  the  pure  compound  (l.").'i"C.).  .\nother  sample, 
also  suppo.se(l  to  1«  pure,  yielded  fractions  having  very 
different  boiling  ]ioints.  On  rc-dislilling  the  fractions 
boiling  between  153'  and  159'  C,  a  distillate  boiling  .it 
153° — 154'  C,  and  amounting  to  80  iht  cent,  of  tlic  volume 
of  the  original  sami)le.  Was  obtjiinetl.  The  lower-lwiling 
fractions  of  the  distillation  contained  unbrominatcd 
benzene,  and  a  crjstalline  residue  of  dibromolionzcnc, 
amoimting  to  about  3  per  cent.,  remained  in  the  dis- 
tillation   tiask.— W.  P.  S. 

Caffeine    in    coi}ee  ;     Deiermininq    .     Lendrich    and 

Nottbohm.    See  Xmi.4. 

Detecting  glycerol.    Denig6a.    See  XII. 


The  sale  of  poisons.     Times,  April  1,  1909.     [T.R.] 

The  Poisons  and  Pharmacy  Act,  1908,  came  into  force 
on  April  1st.  The  Privy  Council  has  drafted  regulations 
for  the  purijose  of  carrying  Section  II.  into  effect.  This 
section  empowers  local  authorities  to  grant  licences  under 
oertaiu  conditions  to  shopkeeiwrs,  other  than  registered 
chemists,  to  sell  sheep  dips,  weed  killers,  insecticides, 
and  the  like.  The  draft  regulations  provide  that  in 
granting  these  new  licences  preference  shall  be  given  to 
nurserymen,  florists,  seedsmen,  and  gthor  persons  whose 
business  is  specially  connected  with  horticulture.  The 
local  authority  must  be  satisfied  that  the  licensee  is  a  fit 
and  proper  person  to  be  entrusted  with  the  .sale  of  poisons. 
The  licence  is  to  be  an  annual  one,  the  fee  for  which  may 
not  exceed  21s..  and  2s.  Od.  for  renewal. 

The  regulations  have  not  yet  been  approved,  and  in 
the  meantime  suggestions  for  their  amendment  have  been 
submitted  by  variotis  public  bodies  in  the  direction  of 
making  some  provision  for  notification  to  the  public 
of  all  applications  for  licences,  and  providing  for  the  right 
of  the  general  public  to  appear  before  the  local  authority 
with  reference  to  the  applications. 

As  regards  Section  V.,  by  which,  for  the  first  time, 
conditions  are  made  respecting  the  precautions  which 
must  be  observed  by  retailers  of  sulphuric  acid,  nitric 
acid,  hydrochloric  acid,  and  the  soluble  salts  of  oxalic 
acid,  the  Privy  Council  is  also  empowered  to  make  regu- 
lations other  than  those  provided  in  the  Act,  but  no 
further  regulations  have  as  yet  been  issued.  The  penalty 
for  infringement  of  anv  of  these  provisions  may  not  exceed 
£5.  " 

Patents. 

Sulphur  compounds  [Dithi(xIiglycoUic  acid,  etc.]  ;    Manu- 
facture of .     T.  S.  I'rice,  Birmingham.     Eng.  Pat. 

9003,  April  25,  1908. 
DiTHioDKiLycoLLic  acid  compounds  or  derivatives  are 
prepared  by  subjecting  to  electrolysis  the  product  of  the 
reaction  of  a  thiosulphate  on  a  halogen  acetic  acid  com- 
pound or  derivative.  Orgiinic  disulphides  are  prepared 
by  treating  a  halogenis<'d  hydrocarlxm  or  substituted 
derivative  thereof  with  a  thiosulphate,  and  subjecting  the 
products  to  the  action  of  an  alkaline  reagent.  In  par- 
ticular, the  0-,  »n-,  and  p-dinitrolionzyldisulphides  are 
claimed,  prepared  by  the  action  of  sodium  thiosulphate  on 
the  corresponding  nitrolK>nzylchlorides  in  dilute  alcohol, 
and  treating  the  products  with  sodium  carbonate. — J.  F.  B. 

Bacillus  bulgaris  culture  ;    Method  of  preparing for 

thcrajKulic  purjKiscs.  C.  I^loff,  Breslau,  Germanv. 
Eng.  Pat.  9059,  April  25,  1908. 
ElOHT  parts  of  malt  extract  are  dissolved  in  92  ]>arts  of 
water,  the  solution  is  sterilised,  cooled,  and  decanted  from 
the  sediment  after  the  lapse  of  about  15  hours.  The 
solution  is  filtered  through  a  sterilised  filter,  again  sterilised, 
and  cooled  to  a  temperature  of  about  45°  C.  The  solution 
is  then  inocidated  with  a  mixture  of  lactic  acid  baecilli, 
amongst  which  is  contained  Bacillus  bulgaris,  and  the 
whole  is  kept  at  4.3' C.  for  15  hours.  't\\o  Bacillushulgaris 
develo]ics  ra])idly,  and  prevents  the  other  lactic  acid 
bacilli  from  growing.  The  culture  thus  ol)t«ined  is  stored 
in  small  sterilised  bottles. — W.  P.  S. 

Solicylic  acid  d*'riratiirs  ;    Mnnufacture  of .     O.  W. 

Johnson.  London.     From  C.  F.  Hoehringer  imd  Sohne. 

Waldhof.  (Jermany.  Kng.  Pat.  11.4.57,  May  20.  1!K)8. 
When  salicylic  acid  or  one  of  its  salts  is  treated  with  a 
condensing  agent  in  quantity  sufficient  to  split  off  only 
one  molecule  of  water  from  two  molecules  of  acid,  saliovlo- 
salicylic  acid,  C„H4(OH).CO.().CbHi.C(>OH.  is  produced. 
This  substance  melts  at  147  — 148°  C,  and  crystallises 
from  l>en7.ene  in  coarse  crystals.  It  is  soluble  in  hot  alcohol 
and  ether,  and  has  thera]ieutic  properties  resembling  those 
of  salicylic  noid.  .Vs  condensing  agent.s,  phosphorus 
trichloride,  iiliosphorus  oxychloride,  thiimyl  chloride,  and 
others  may  oe  used. — F.  Shpn. 

Camphenc ;    Process  for  preparing .     Aot.-Ges.    f. 

Anilinfabr.     tier.  Pat.  206,38t5,  Feb.  14,  1907. 
Good  yields  of  eamphcne  arc  obtained  by  heating  pineno 
hydrochloride    with    a-    or    /3-naphthylaminc    at    180' — 
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200°  C,  for  short  periods,  in  open  vessels.  At  higher 
temperatures  the  camphene  produced  is  rapidly  decom- 
posed.—T.  F.  B. 

Oxidation  of  organic  compounds  ,;   Process  for  the  iy 

means  of  compounds  of  nitric  acid  with  aldehydes  or 
ketones.  A.  A.  Sehukoff.  Ger.  Pat.  206.695,  June  16, 
1907. 

The  compound  to  be  oxidised  is  treated,  at  the  ordinary 
temperature,  or  with  moderate  heating,  with  compounds 
of  nitric  acid  with  aldehydes  or  ketones,  either  alone  or  in 
presence  of  nitric  acid.  These  compounds  are  prepared 
by  dissolving  the  aldehyde  or  ketone  (cinnamic  aldehyde, 
camphor,  menthone,  benzaldehyde,  acetophenone)  in 
nitric  acid,  in  molecular  proportions  or  in  presence  of  a 
slight  excess  of  the  acid,  then  cooling  the  solution,  and 
separating  the  resulting  crystals  by  suction. — A.  S. 

Colarnine    cholute  ;     Process    for     preparing .     F. 

Hoffmann-La  Roche  und  Co.  Ger.  Pat.  206,696, 
Sept.  29,  1907. 

CoTAKNrSE  cholate  is  obtained  by  the  interaction  of 
molecular  quantities  of  cotamine  and  cholic  acid  in  the 
cold,  in  presence  of  a  suitable  solvent  such  as  water  ;  it 
is  readily  soluble  in  water  and  alcohol,  but  insoluble  in 
benzene  and  petroleum  spirit.  It  melts  at  118° — 120°  C, 
with  decomposition. — T.  F.  B. 

Bismuth  salts  of  bromine  suhstitulion  products  of  catechol  ; 

Process  for  preparing .     Chem.  Fabr.  von  Heyden 

A.-G.     Ger.  Pat.  207,544,  April  11,'  1908. 

The  bismuth  salts  of  di-,  tri-,  or  tetra-bromo-catechol  are 
obtained  by  the  usual  methods  for  preparing  organic  salts  ; 
they  are  tasteless  and  odourless,  and  when  taken  internally, 
do  not  cause  the  burning  sensation  which  is  felt  with  the 
bismuth  salt  of  tribromophenol  (xeroform).  All  these 
compounds  are  for  use  as  substitutes  for  iodoform. 

— T.  F.  B. 

Uexamcihylenetelramine  and  mercuric  salts  ;    3IanufacMtre 

of  soluble  compounds  of  .     A.   Busch,   Brunswick, 

Germany.     Eng.  Pat.  4712,  March  2,  1908. 

See  Ger.  Pats.  196,060  and  204,932  of  1907  ;  this  J.,  1908, 
833  ;    1909,  16L— T.  F.  B. 

Formates    and    oxalates ;     Manufacturing    .     W.    A. 

Dyes,  Manchester.  From  A.  Herapel,  Leipzig,  Germany. 
Eng.  Pat.  4897,  March  4,  1908.  Addition  to  Eng.  Pat. 
3429,  Feb.   15,   1908. 

See  Fr.  Pat.  389,038  of  1908  ;  this  J.,  1908,  958.— T.  F.  B. 

Hydroxyarylarsenoxide  and  arsenophvaol.  P.  Ehrlich  and 
A.  Bertheim,  Frankfort,  Assignors  to  Farbwerke  vorm. 
Meister,  Lucius,  und  Briining,  Hochst  on  Maine,  Ger- 
many. U.S.  Pats.  907,978,  Dec.  29,  1908,  and  909,380, 
Jan."  12,   1909. 

See  Ger.  Pat.  206,456  of  1907  ;  this  J.,  1909,  327.— T.  F.  B. 

Homologues  of  p-aminophenylarsinic  acids  ;    Manufacture 

of .     L.  Benda,  Frankfort,  Assignor  to  Farbwerke 

vorm.  Meister,  Lucius,  imd  Briining,  Hochst  on  Maine 
Germany.     U.S.  Pat.  913,940,  March  2,  1909. 

See  Eng.  Pat.  14,937  of  1908  ;  this  J.,  1909,  107.— T.  F.  B. 

Plwsphoric    acid ;      Officinal    preparation     of .     ,T. 

NicolaTdi,  Paris.     U.S.  Pat.  914,175,  March  2,  1909. 

See  Eng.  Pat.  1,5,118  of  1905  ;  this  J.,  1906,  608.— T.  F.  B. 

Alpha-lmlogen-isovalerylurea  and  process  of  making  the 
same.  E.  Saam,  Assignor  to  Knoll  und  Co.,  Ludwigs- 
hafen  on  Rhine,  Germany.  U.S.  Pat.  914,518,  March  9, 
1909. 

See  Eng.  Pat.  942  of  1907  ;  this  J.,  1907,  1163.— T.  F.  B. 

Anitnal  serum  ;    Obtaining .     R.   H.   Deutschmann, 

Hamburg,  Germany.     U.S.  Pat.  914,644,  March  9,  1909. 

See  Eng.  Pat.  17,825  of  1900  ;  this  J.,  1907,  487.— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Photographic  development  ;  The  retarding  action  of  brom- 
ides   on as  a  colloid-chemical   process,     Liippo- 

Cramer.     Z.  Chem.  Ind.  KoUoide,  1909,  4,  92—94. 

When  over-exposed  photographic  plates  are  developed 
(with  ferrous  oxalate,  glycin,  metol,  etc.)  in  presence  of 
large  quantities  of  soluble  bromides,  the  resulting  image 
is  a  clear  grey  in  colour,  instead  of  the  normal  black.  K 
these  negatives  be  fixed  in  solutions  of  silver  bromide 
in  sodium  thiosulphate,  to  which  potassium  metasulphite 
has  been  added,  the  image  is  greyish  white,  whereas  tlie 
image  of  a  normally  exposed  plate,  developed  without  the 
use  of  bromide,  is  black  ;  tlie  former  is  also  much  more 
I  readily  dissolved  by  acid  solutions  of  ammonium  per- 
I  sulphate,  the  normal  image  being  very  slowly  attacked. 
It  is  also  found  that  silver  bromide  precipitated  from 
aqueous  solutions,  when  reduced  with  feiTOus  oxalate  in 
presence  of  bromide,  gives  a  brighter  silver  than  when 
l)romide  is  absent.  These  observations  tend  to  show  that 
the  retarding  action  of  bromides  on  development  is  a 
colloid-chemical  rather  than  a  purely  chemical  action.  (See 
this  J.,  1908,  959,  1041).— T.  F.  B. 

Patents. 

Photo-engtaving  or  photo-etching  ;    Preparation  of  surfaces 

suitable  for .     A.  Payne,  Whitley  Bay.     Eng.  Pat. 

28,415  of  1907.     Date  of  application,  .June  22,  1908. 

A  METAL  plate  is  coated  with  a  protective  layer  of 
collodion,  bitumen,  resin,  etc.,  and  then  with  a  sensitive 
emulsion.  After  exposure  and  development  of  the  image, 
and  reversal  if  necessary,  the  plate  is  treated  with  a 
solution  of  bichromate  and  washed,  the  exposed  portions 
of  the  protective  coating  being  then  dissolved  away. 
The  plate  is  now  ready  for  etching  in  the  usual  manner. 

— T.  F.  B. 

Screens  or  coloured  surfaces  for  colour  photography  ;  Manu- 
facture of .     L.    Dufay,   Ohautilly,   France.     Eng. 

Pat.  11,698,  May  29,  1908.     Under  Int.  Conv.,  June  4, 
1907. 

Three  bichromated  gelatin  films  are  exposed  behind 
suitably  ruled  or  dotted  screens,  developed,  stained  %vith 
the  three  colours  desired  for  the  ultimate  screen,  and  then 
coated  with  some  black  fatty  ink,  which  only  adheres  to 
the  colourless  portions  of  the  films.  A  gelatin-coated 
surface  is  applied  to  one  of  these  films,  and  the  print  is 
coated  with  an  alcohol  varnish  ;  when  the  varnish  is  dry, 
the  print  is  treated  with  a  solvent,  such  as  turpentine  oil, 
which  will  remove  the  varnish-coated  ink  lines.  The 
print  will  now  consist  of  a  series  of  coloured  lines  covered 
by  varnish,  and  a  series  of  transparent  lines  with  no 
covering.  It  is  then  applied  to  each  of  the  other  films  in 
the  same  way,  and  varnished  as  above,  the  lines  in  each 
case  being  at  a  suitable  angle  to  the  existing  lines,  so  as  to 
produce  a  three-colour  screen,  which  is  fin  ,lly  cleared  of 
varnish.— T.  F.  B. 

Toning  reagents  and  processes  for  toui  ig  photographic 
prints.  H.  E.  Smith,  London.  Erg.  Pat.  12,341, 
June  6, 1908.  Addition  to  Eng.  Pat.  2L'.218,  Oct.  8,  1907 
(see  this  J.,  1908,  1178). 

Photographic  prints  on  gelatino-chloride  or  albumin 
])apers  are  fixed,  with  or  without  [jrevious  washing  or 
treatment  with  salt  solutions,  in  solutions  of  sodium 
thiosulphate,  ammonia,  or  sodium  sulphite,  and  then 
toned  in  solutions  of  thii  molybclates  or  thiotungstates. 
They  are  then  washed,  and,  if  desired,  treated  with 
ammonia  solution.  The  tones  obtained  are  piirple-brovvni 
to  black.— T.  F.  B. 

Photographic  silver  prints  into  pigment  prints  ;    Proc€s.i 

for  converting .     Neue  Photographische  Ges.     Ger. 

Pat.  207,319,  April  20,  1907. 
Silver  bromide  prints  are  coated  with  a  layer  of  pigmented 
gelatin,  and  the  resulting  sheet  is  treated  with  a  solution 
of  an  alkali  biohrumuto  and  ferricyoniilo  and. potassium 
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bromide,  when  it  can  be  developed  (see  Eng.  Pat.  17,007 
of  1905 ;  this  J.,  1906,  655).  The  silver  print  can  be 
coated  with  the  pigmented  gelatin  before  fixation,  in  which 
case  the  silver  is  dissolved  out  of  the  combined  film  after 
the  treatment.  If  desired,  the  gelatin  may  be  pigmented 
in  differently  coloured  areas,  so  as  to  give  a  print  in  several 
odours. — T.  F.  B. 


XXn.— EXPLOSIVES,  MATCHES,  &c. 

Cellulose  and  nitrocellulose  from  Agaves.  A.  Carneiro. 
Z.  ges.  Sohiess-  iind  Sptengstoffwesen,  1909,  4,  103 — 
105. 

AsALYSE-s  are  given  of  fibres  obtained  from  the  flower 
(.tcni  of  various  species  of  Agave.  The  cellulose  content 
varied  from  714  to  80-6  per  cent.,  and  the  ash  from 
2-64  to  2-80  per  cent.  Samples  of  the  fibre  were  finely 
divided,  puriticd  by  boiling  with  soiiium  carlmnate,  and 
then  bleached.  The  dried  material  was  nitrated  with 
acid  mi.\tures,  consisting  of  strong  8iilph\iric  ucid  and 
nitric  acid  in  projiortions  varj-ing  from  equal  (quantities 
of  these  acids  to  from  2  to  3  parts  of  sulphuric  acid  and  1 
jjart  of  nitric  acid.  The  nitrogen  content  of  the  resulting 
nitrocellulose  varied  from  11-5  to  12-1  i)or  cent. 

—G.  VV.  McD. 

Detecting   and   determining   clUorates.     Virgili.     See    VII. 

Patents. 

Explosive  compound  and  process  of  producing  the  same, 
a.  Lezinskv,  New  York.  U.S.  Pat.  909,915,  Jan.  19, 
1909. 

A  FINELY  powdered  mixture  of  about  2  parts  of  rosin  and 

1 3   |>arts  of  a  cereal,   such   as  wheat,   is   mixed    with 

just  sufficient  nitric  acid  of  36°— 42°  B.  to  yield  a  porous 
cake,  which  is  dried  and  finely  pulveris<'d.  If  necessary  the 
reaction  is  started  by  the  application  of  heat.  To  one  jmrt 
of  this  nitrated  product,  which  is  non-explosive,  and 
contains  20—50  per  cent,  of  matter  soluble  in  water, 
3  parts  of  potassium  chlorate  are  added,  and  sufficient 
water  to  form  a  homogeneous  mixture,  which  is  moulded 
into  sticks,  cakes,  grains,  or  the  like,  and  then  dried. 
As  the  product  is  not  resistant  to  water,  the  dried  sticks, 
etc.,  are  coated  with  paraffin  wax  or  similar  substance. 

— A.S. 

Explosives  i      Manufacture     of     .     VV.     H.     Palmer. 

Fr.  Pat.  394,833,  Oct.  2,  1908. 

The  claim  is  for  a  non-hyCTOsoopic,  stable,  powerful, 
and  rapid  explosive  suitable  for  use  in  mines,  containing 
50  ])erient.  of  ammonium  jx'n'hloratc,  14  of  dinitrotoluene, 
31  of  sodium  nitrate,  5  of  aluminium  powder,  and  5 
per  cent,  of  paraffin  wax  of  melting  point  not  less  than 
48°  C.  The  sodium  nitrate  may  l)e  replaced  by  an 
equivalent  quantity  of  potassium  nitrate.  The  proportions 
of  the  ingnnlients  may  be  varied,  but  those  given  are 
recommended.  The  rapidity  of  action  may  be  increased 
by  adding  a  small  quantity  of  charcoal. — J.  W.  G. 

Matches ;  Process  whereby  oily  or  resinous  tcoods  or  those 
htiving  a  close  texture  may  he  used  in  the  manufacture 

of  .     A.  Tbielentiorg.     Fr.  Pat.  394,870,  Sept.  26, 

1908. 
It  is  proposed  to  treat  woods,  that  are  unsuited  for 
direct  impregnation  with  paraffin,  by  immersing  the 
splints  held  by  their  "  head  "  ends  in  alkaline,  acid,  or 
other  Ijaths  of  a  kind  and  strength  determined  by  the 
kind  of  wood.  It  is  claimed  that  by  this  means  the 
wood  is  freed  from  resinous  matter  and  softened. — J.  W.  (!. 

Gunpouxfcr.     C.  P.  H.  Claessen,  Berlin.     U.S.  Pat.  914,1 13. 
March  2.  1909. 

See  .Wdition  of  Aug.  3li,  1906,  to  Fr.'Pat.  ,364.413  of  1906  ; 
this  J.,  1907,  167.— T.F.  B.     ; 

Treating   cttttUote.       Berl.      .See    XIX. 


XXm.— ANALYTICAL   CHEMISTRY. 

,\l'PARAri'S. 

Quartz  combustion  tubes  ;    Use  of  especially  for  the 

direct  determination  of  carbon  in  steel.  B.  Blount  and 
A.  G.  Levy.  Analyst..  1909,  34,  88—95. 
Tl'BES  of  clear  (juartz  (silica)  wore  found  to  be  well-suited 
for  use  in  organic  combustions,  and  to  be  much  longer- 
livetl  than  glass  tubes.  Silica  withstands  the  action  of 
copper  oxide,  lead  chromate,  etc.,  very  well  unless  the 
temperature  be  excessive  ;  at  about  900'  C,  however, 
copper  oxide  attacks  and  destroys  quartz  tubes.  The 
tubes  are  also  suitable  for  the  detorminatiun  of  oxygen 
in  copper  by  fusion  in  hydrogen;  the  authors  heat  the 
tube  electrically  by  pa,ssing  a  current  of  suitable  strength 
through  a  long  strip  of  platinum,  or  iridium-platinum, 
which  is  wound  round  the  tube  and  surrounded  by  a 
coating  of  asbestos  cloth.  For  the  determination  of 
carbon  in  steel,  the  quartz  tube  was  surrounded  by  two 
separate  sections  of  stout  iridium-platinum  foil  at  a 
short  distance  from  each  other,  each  section  being  enclosed 
in  two  fireclay  semi-cylinders  which,  in  turn,  were  covered 
with  asbestos  cloth.  The  .sections  were  so  wired,  that  the 
current  could  be  passed  through  cither  section,  or  both. 
The  steel  to  be  analysed  was  placed  in  a  boat  surrounded 
by  a  piece  of  iridium-platinum  foil  rolled  into  the  form  of  a 
tube  in  order  to  prevent  injury  to  the  quartz  by  the  sparks 
of  oxidised  metal.  The  boat  itself  was  protected  from  the 
action  of  the  burning  steel  by  placing  a  layer  of  ignited 
alumina  in  the  bottom.  Since  steel,  when  burning  in 
oxygen,  suddenly  absorbs  a  large  quantity  of  oxygen, 
means  have  to  be  provided  for  supplying  a  sufficient 
quantity  of  the  gas  at  the  moment  that  it  is  required. 
For  this  purpose,  the  supply  of  oxygen  to  the  combustion 
tube  is  passed  through  a  Y-tube,  one  arm  of  which  com- 
municates through  a  trap  with  the  open  air.  The  oxygon 
is  passed  into  the  tube  at  such  a  rate,  that,  before  the  steel 
begins  to  burn,  a  portion  escajjcs  into  the  air,  the  rate  of 
the  gas  passing  through  the  potash  bulbs  at  the  other 
end  of  the  combustion  tube  being  controlled  by  the  action 
of  an  exhaust  pump.  When  the  steel  burns,  the  escape  of 
oxygon  into  the  air  ceases,  and  air  itself  is  drawn  into  the 
combustion  tube,  mixing  with  tlie  oxygon  and  passing 
through  the  same  purifying  apparatus.  The  oxidation  of 
the  carbon  monoxide  evolved  during  the  combustion,  is 
effected  by  packing  the  exit  end  of  the  combustion  tube 
with  a  mixture  of  platinised  quartz  and  platinum  scrap, 
and  a  supplementary  supply  of  oxygen  is  admitted  to  this 
end  of  the  tube  through  a  side  tube  which  ends  just  in 
front  of  the  oxidising  mass.  A  piece  of  silver  foil,  placed 
just  before  the  boat,  protects  the  rubber  stopper  from  the 
intense  radiation  characteristic  of  quartz  tubes.  The 
results  obtained  agree  well  with  each  other,  and  differ 
by  less  than  002  per  cent,  from  those  given  by  the  solution 
method.— \V.  P.  S. 

Xickel  crucible  for  the  determination  of  carbon   in  steel. 

H.  E.  K.  Ruppel.     J.  Ind.  ami  Eng.  Chem.,  1909,  1, 

184—187. 
The  author  recommends  the  use  of  a  nickel  crucible 
instead  of  a  platinum  one.  The  crucible  described,  is  of  a 
somewhat  similar  kind  to  tlie  platinum  crucible  of  Shimcr 
(see  this  J.,  1899,  863),  being  provided  with  a  water-cooled 
bronze  cover  and  a  separate  bronze  water-jacket  round 
its  upper  part.  The  results  obtained  agree  closely  with 
those  obtained  by  use  of  a  platinum  crucible. — A.  S. 

IXORGA  NIC— QUA  LIT  A  TI VE. 

Detecting  chlorates.     Mrgili.     See  VIL 

IXORGA  XIC—Q  UA  X  TIT  A  TI  VB. 

Silver;      Determination     of     as     sili-er     chromate. 

F.  A.  Oooch  and  R.  S.  Bosworth.     Amer.  J.  Sci.,  1909, 

27.  241—244. 
The  authors  have  shown  previously  (this  J.,  1908,  838) 
that  chromium  may  be  detcrniinc<I  as  silver  chromate,  and 
they  now  give  the  conditions  under  which  silver  is  precipi- 
tated quantitatively,  as  mlver  chromate.  from  its  solutions. 
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By  adding  potassium  chromate  solution  to  silver  nitrate 
solution,  and  boiling  the  mixture,  the  silver  is  precipitated 
completely  ;  the  precipitate  may  be  collected  on  a  filter 
directly,  or  dissolved  in  ammonia,  and  re-precipitated  by 
evaporating  the  solution  to  a  volume  of  about  15  c.c. 
This  treatment  yields  a  crystalline  precipitate  which 
filters  readily.  In  either  case,  the  precipitate  is  washed 
first  with  dilute  potassium  chromate  solution,  and  then 
with  tlie  minimum  quantity  of  water,  before  being  dried 
and  weighed.  Potassium  bichromate  cannot  be  used  as 
the  precipitant,  as  a  small  proportion  of  the  silver  present 
remains  in  solution.  Should  the  silver  nitrate  solution 
contain  free  nitric  acid,  sufficient  potassium  chromate  must 
bo  added  to  take  up  the  nitric  acid  with  formation  of 
bichromate,  as  well  as  to  form  the  silver  salt. — W.  P.  S. 

Uranium  ;  Speed  of  oxidation,  by  air,  of  uranous  solutions, 

with  a    note   on   the   volumetric  determination  of  • . 

H.  N.  McCov  and  H.  H.  Bunzel.  J.  Amer.  Chem.  Soc, 
1909,  31,  367—373. 
The  simplest  volumetric  method  for  the  determination  of 
uranium,  is  to  convert  the  uranium  into  uranyl  sulphate, 
reduce  it  with  zinc  and  sulphuric  acid  to  uranous  sulphate, 
and  titrate  with  standard  potassium  permanganate.  The 
determination  is,  however,  complicated  by  the  rapidity 
with  which  iiranous  solutions  oxidise  in  air  and  by  the  fact 
that  the  reduction  with  zinc  and  sulphuric  acid  generally 
goes  somewhat  beyond  the  uranous  stage,  1  or  more  per 
cent,  being  reduced  to  the  tervalent  form.  It  was  found 
that  the  over-reduced  uranium  was  very  rapidly  oxidised 
by  air  to  the  uranous  state,  but  further  oxidation  proceeded 
at  a  slower  rate  and  was  greatly  retarded  by  the  presence 
of  an  excess  of  sulphuric  acid.  In  ordinary  practice  the 
amount  of  sulphuric  acid  in  the  reduced  solution,  diluted 
with  the  wash  water,  is  equivalent  to  about  1-5A'.  At 
25"  C.  such  a  solution,  saturated  with  air,  would  oxidise 
at  the  rate  of  about  0'3  per  cent,  per  minute.  If,  however, 
3xV-sulphuric  acid  be  used  instead  of  water  to  wash  the  zinc 
and  to  dilute  the  solution,  the  oxidation  of  the  uranous 
salt  by  the  air  is  practically  negligible,  while  the  over- 
reduced  salt  is  entirely  converted  by  the  air  into  tlie 
uranous  condition.  The  separation  of  uranium  from  the 
elements  which  usually  accompany  it  in  minerals  is  pro- 
bably best  accomplished  by  precipitating  it  as  phosphate. 

— F.  R. 

Thallium ;      Volumetric    determination    of .     W.    J. 

Midler.  Chem.-Zeit.,  1909,  33,  297—298. 
The  author  shows  that  thallium  can  be  determined 
volumetrically  with  great  accuracy  by  a  combination  of 
two  previously  suggested  methods.  The  solution  containing 
the  thallium  in  the  thallous  condition  is  first  titrated  witli 
liermanganate  in  presence  of  hydrochloric  acid  according  to 
Wilm's  method  (see  Marshall,  this  J.,  1900,  994).  Either 
the  permanganate  must  be  standardised  with  metallic 
tliallium,  or  Oi  per  cent,  must  be  deducted  from  the 
rcsidt  to  compensate  for  the  action  of  the  hydrochloric  acid 
on  the  permanganate  (compare  this  J.,  1908,  247),  if  the 
latter  has  been  standardised  with  oxalic  acid.  After  the 
titration,  the  solution  is  boiled  to  destroy  the  excess  of 
permanganate,  and  the  thallium  determined  iodometrically 
by  the  method  of  Thomas  (this  J.,  1902,  501),  the  titration 
witli  ])ermanganate  replacing  the  oxidation  with  potassium 
chlorate  and  hydrocliloric  acid  described  by  that  author. 
The  percentage  of  thallium  is  taken  as  the  mean  of  the 
values  obtained  in  the  two  titrations. — A.  S. 

Analysis  of  nuKjneiiite.  Determining  small  quantities  of 
calcium  in  presence  of  much  magnesium.  Hundeshagcn. 
-See  VII. 

Determining  chlorates.     Virgili.     See  VII. 

Seducing  action  of  electrolytic  hydrogen  on  arsenious  and 
arsenic  acids.     Thomson.     See  VII. 

Ferrous  iron  in,  magnetite.     Gage.     See  X. 

(lold  in  copper  bullion.     Hunt.     See  X. 

Sili-er  in  gold  bullion.     Taylor.     See  X. 

Temperature    of    lead    button    tn    cupellation.     Bradford 
See  X. 


Iron   in  brasses   and   bronzes.     Bregowsky   and   Spring. 
See  X. 

Nitrates  in  soil  solutions.     Syme.     Sec  XV. 

Patent. 

Phosphoric  acid ;   Estimation  [Deiermination'\  nf [in 

urine],  R.  Weiss,  London.  Eng.  Pat.  9725,  May  5, 
1908. 
Ten  c.c.  of  the  urine  and  3  c.c.  of  "  ammonia-magnesia  " 
solution  are  mixed  in  a  tube,  and  the  volume  of  the  jire- 
cipitate  formed  is  read  off  at  the  end  of  24  hours,  one  end 
of  the  tube  being  narrow  and  graduated  for  this  purpose. 
The  volume  of  the  precipitate  is  a  measure  of  the  phos- 
phoric acid  in  the  urine. — W.  P.  S. 

ORGANIC— QUALITATI VE. 

Reducing  sugars  ;■    Reagent  for  the  dejection  of .     S.  R. 

Benedict.     J,  Biol.  Chem.,  1909,  5,  485—487. 

It  has  been  shown  that  for  the  detection  of  dextrose  a 
copper  solution  which  is  made  alkaline  with  sodium 
carbonate  is  more  delicate  and  specific  than  the  solutions 
more  generally  used  containing  sodium  hydroxide. 
The  reagent  of  this  nature  previously  suggested  (this  J., 
1907,  1102),  containuig  copper  sulphate,  Rochelle  salt, 
and  sodium  carbonate,  is  highly  satisfactory  when  fresh, 
but  rapidly  deteriorates  and  becomes  useless.  This  fault 
has  been  overcome  by  using  a  solution  containing  17'3  grms. 
of  copper  sulphate,  173  grms.  of  sodium  citrate,  and 
100  grms.  of  sodium  carbonate  (anhydrous),  with  distilled 
water  to  make  1000  c.c.  This  reagent  is  more  sensitive 
to  dextrose,  either  in  pure  solution  or  in  urine,  than 
Fehling's  solution  and  is  not  reduced  by  uric  acid.  It  is 
also  highly  permanent,  as  samples  of  the  solution  kept 
for  a  year  in  partially  filled  bottles,  exposed  to  light 
and  heat,  had  not  suffered  spontaneous  reduction  nor 
were  they  reduced  on  being  heated  for  24  hours  in  a 
bath  of  boiling  water.  Freshly  prepared  Fehling's 
solution  on  being  heated  in  the  same  way  showed  a 
marked  precipitation  in  three  hoiirs,  and  the  precipitate 
increased  with  further  heatmg.  Since  the  new  solution 
contains  no  strongly  dehydrating  agent,  the  reduction 
product  is  frequently  yellow  or  green,  rather  than  red, 
as  in  Fehling's  test.  The  solution  is  used  in  the  same 
way  as  Fehling's  solution,  but  it  is  desirable  to  boil  for 
from  one  to  two  minutes  and  then  allow  the  tube  to  cool. 

—J.  A. 

Detecting  glycerol.     Denig^a.     See  XII. 
Caramel  in  wine,  etc.     Jagerschraid.     See  XVII. 

ORG  A  NIC—Q  UA  NT  IT  A  TI  VE. 

Sampling  coal.      Bailey.     See  II. 

Sulphur  in  coal  and  coke.     Holliger.     See  II.  ,' 

Weighting  in  silk.     Heermann.     See  V. 

Sugar  in  bagasse.     Prinsen-Georligs.     See  XVI. 

Determining  sucrose  and  maltose.     Pieraerts.       See  XVI. 

Sulphurous  acid  in  wine.     Blaroz  and  Cholle.     See  XVII. 

Butter  fat  and  cocoannt  oil.     Monhaupt.     See  XVIII.4. 
Caffeine  in  coffee.     LendrichandNottbohm.     SeeXVIIIi4. 

XXIV.— SCIENTIFIC   &  TECHNICAL  NOTES. 

Chemical  change:    Influence  of  moisture  on .     H.  B. 

Baker.     Chem.  News.,  1909,  99,  126—127. 

A  SUMMARY  is  given  of  (he  chemical  actions  whii-h  have 

been  shown  to  be  dependent  on  the  presence  of  moisture. 

lonisation   is  also   effective   in   causing  chemical   action. 

I    Mercury  vapour  under  ordinary  conditions  contains  only 
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atoms  which  exhibit  little  tendency  to  combine  with 
oxvgen.  In  the  raercurv  vai>oiir  Inmv,  however,  the 
mercury  vapour  is  ionim-Jl,  and  when  the  cun-cnt  is  cut 
off  and  oxvgen  a<iniitte(l,  the  mm-ury  becomes  covered 
witli  a  hiver  of  nicnurir  oxide.  This  ionisation  is  regaixlcd 
as  the  splittinj.'  off  of  an  electron  from  tlie  atom  as  distinct 
from  a  molcculo  and  tlie  .-barged  atom  then  enters  into 
union  with  oxvgen.  Tlu-  combustions  of  cart)on  bisulphide 
and  of  cvanogen  in  o.xvgcn  which  are  apparently  unaflectcd 
tv  tlie  "absence  of  moialurc  are  due  to  the  {orniatioii  of 
charged  atoms  capable  of  direct  union  with  oxvgen  when 
these  gases  are  heated,  both  being  readily  broken  up 
into  their  elements.  Kadium  bromide  which  is  able 
to  produce  ionisation  in  very  dry  air  does  not  cause 
chemical  action  lietween  mixtures  of  hydrogen  and  oxygen 
or  carbon  monoxide  and  oxygen.  Hence  ionisation 
<-annot  of  itself  produce  chemical  action,  though  it  can 
increase  the  rate  of  union  of  two  gases  under  conditions 
which  would  other%vise  produce  a  slow  chemical  action. 
Tlie  reaction  between  nitrous  oxide  and  hydrogen  at 
530°  C.  in  presence  of  moistiin-,  is  q\iickencd  by  the  presence 
of  lime,  more  so  bv  the  presence  of  thona,  while  the 
eases  m  contact  with  radium  bromide  combine  with 
explosion.  In  the  absence  of  moisture,  increasing  the 
ionisation  has  no  effect.  The  same  gases  dried  m  a  tube 
containing  thoria  showed  no  combinnti..n  when  licaled. 
When  a  small  oihmi  tube  of  radium  bioimde  was  pliued 
ill  a  mixture  of  sulphur  dioxide  and  sulphuretted  hydrogen, 
the  whole  of  tlic  gases  condensed  in  the  tube  in  tlie  form 
of  8uli)hnr  au<l  water.  What  happens  is  that  the  water 
vapour  i'ondcnsi-8  ui  liquid  droiis  on  the  ionised  particles 
in  the  radium  tulie,  and  in  these  droi)s  the  reaction  between 
the  two  gases  is  eomi)leted.  In  the  other  chemical  changes 
at  high  temiH-ratures.  it  is  conceivalile  that  condensation 
to  some  form  approachhig  the  liipiid  state  might  take 
])lace.  If  action  is  to  take  place,  ions  and  water  vapour 
(or  some  similar  substance)  must  both  be  present  in  a 
mixture  of  gases. — E.  F.  A. 


VruslaUUaiion  ;  Spurilmiaiv-'i .     K.  .Mareelin.     Compt. 

rend.,  l'.)09,  IM.  031—633. 

When  the  temperature  of  a  superfused  liiiiiid  is  decreased 
sufliciently,  a  certain  number  of  centres  of  crystallisation 
are  spontAneously  formed  at  different  points  m  the  iKpiid. 
The  spontaneous  power  of  crystallisation  is  defined  by  the 
number  of  nuclei  formed   in  unit  time   in  unit  volume. 
From   a   large  numl)er  of   experiments   on   lead   acetate, 
the  author  concludes  that,  other  things  being  equal,  (1), 
the  power  of  spontaneous  crystallisation  decreases  with 
the   total   period  during   which   the   substance   has   l)een 
kept  in  the  liqiii<l  state,  but  is  independent  of  the  number 
of  crystallisations  which  divide  this  total  period  of  fusion  ; 
(2),  "this   power  decreases  with   increase   of   the   tcmiier- 
atiire   at   which   the   liquid   has   lieen    maintained.     The 
author  ascribes  the   phenomena   observed   m   rcspe<-t   of 
spcmtaneous  crystallisation  to  the  presence  of  suspended 
foreign  particles    (whidi     undergo    coagulation    or    the 
reverse  process  during  fusion)  on   whicli    the  nuclei  are 
formed.     In    certam    cases    he    has    observed    particles 
at  the  centre  of  crvstallisjitioii.   and   he  has  also  found 
that  filtration  decreases  the  number  of  nuclei,  and  that 
addition   of   particles  of   foreign   matter   increases   them. 
Towdered     zinc     oxide,     powdered     manganese    dioxide, 
and  esiieciallv   .spongy   platinum,   inhibit  su|>ersaturation 
very  strongly,  whereas  meniirv.  platinum  in  the  massive 
state,  and  wood  charcoal,  have  little  ellecl  ;    it  apiioars 
therefore,   that    the   added    substance   is    more   active  in 
the   powdered  form  (large  surface  and   high  curvature), 
than    in    mass.     If    crystals    jiosscss    capillary    tension, 
spontaneous  crvstallisatmn  must  be  regarded  as  Iwing  very 
•closely    related"    to    the    condensation    of    vapours ;     the 
suspended    foreign    particles    produci'    a     true    physical 
catalysis,  the  mechanism  of  which  is  jiroUbly  explained 
by  the  theory  of  capillarity.     Particles  of  gamboge  which 
do    not    coagulate    in    potassium    nitrate    solution    (and 
which,  therefore,  possess  a  low  .  iipillary  constant  in  this 
medium)   do  not  inhibit  the  suiH-rsJituration  of  this  salt ; 
colloidal  silver,  on  the  other  hand,  which  does  coagulate, 
inhibits  supersaturation. — L.  K. 


Tyroriwut.    A.    Bach.     Ber.,    l'.iii'.>.    42.    .5'J4— (iol. 

The  oxidising  action  of  oxyd.ases  or  the  system,  peroxydase 
hydrogen  jieroxide.  is  non-specific  ;  it  does  not  deiu'iid 
oil  the  nature  of  the  body  oxidised,  but  merely  on  the 
presence  of  labile  hydrogen  groups.  Tyrosine  is  not 
oxidi8e<l  by  such  ageiils,  but  requires  a  specific  ferment, 
tyrosinase."  In  order  to  explain  this  jieculiarity, 
Gonnermaiin  has  suggested  that  tyrosinase  is  primarily 
not  an  oxidising,  but  a  hvdrolvtic  enzyme,  and  that  the 
tyrosine  is  converted  iiiKler  its  action  into  \iroducts  of 
hydrolysis  which  are  readily  oxidisablo  (this  J.,  1900, 
1125).  The  author  has  tested  tliis  hypothesis  in  several 
ways  but  finds  it  quite  untenable.  Previous  digestion  of 
tyrosine,  whether  by  tyrosinase  in  absence  of  air  or  by 
trypsin,  had  no  ellect  "on  the  siwcilic  reaction.  Neither 
wore  synthetic  mixtures  of  the  possible  produots  of 
hydrolysis  of  tyrosine  affectod  by  tyrosinase  in  such 
a  way  as  to  yield  the  characteristic  black  oxidation 
product.  Tlie  author  finds  that  in  no  case  does  tyrosine 
undergo  the  characteristic  oxidation,  whether  in  presence 
of  ^leroxydase,  hydrogen  jK-roxide,  or  a  (ilant  extract, 
unless  active  tyrosinase  be  present.  A  purified  neutral 
Iircparation  of  "a  peroxydase,  with  or  without  hydrogen 
peroxide,  has  a  retarding  infiuence  on  the  oxidation 
of  tyrosine  by  purified  tyrosinase  ;  this  fact  was  esUiblished 
bv  "  quantitiitivc  determination,  by  the  permanganate 
method.  If  the  plant -extract  or  tyrosinase  preparation 
contain  a  reducing  or  oilier  iiiliii)ilivc  substance,  the 
presence  of  j>eroxydasi'  and  hydrogen  peroxide  may  produce 
a  temporary  acielerative  elTccl  on  the  oxidation,  but 
8ubse<iiientlv  the  retarding  inHucnce  of  the  jicroxydase 
is  manifested.  Thus  the  action  of  tyrosinase  is  of  a  very 
dillen^nt  order  from  that  of  ordinary  oxydases.  Tyrosinase 
apparently  lielongs  to  a  special  class  of  oxidising  ferments 
the  oxidising  action  of  which  extends  to  bodies  with  less 
labile  hydrogen  groups. — J.  F.  B. 

Chlornlk.  acld^.     M.   Hanriot.     Compt.   rend.,    \'M).  148, 
487_489.     (Sec  also  this  J.,  1893,  372  ;   1894,  755). 

The  author  has  already  described,  under  the  name  of 
chloraloses.  the  compounds  which  he  has  obtained  by 
the  action  of  chloral  on  various  hexosos  and  pentoses, 
and  has  shown  that  they  corrosiHind  to  formula)  such 
as  tho  following  : — 


CH.CCI3 

/\  H 

O       C(0H).C.CH20H 

I         1  OH 

HOCH    CH 

\/\ 
CH— 0 


CH.CCI3 

O       C(0H).CH20H 

I 
HOCH    CH 

\/\ 
CH— 0 

Two  isomeric  chloraloses  are  formed  in  the  reaction  and 
the  author  has  isolated  them  in  most  cases.  Ho  now 
describes  the  following  ehloralic  acids,  obtained  by 
oxidising  the  chloraloses  with  (1)  potassium  iK-rmangaiiato 
and  sulphuric  acid.  (2)  nitric  acid  :— a-  and  fi-OcxIro- 
chloralic,  /J.galactochloralic.  a-  and  ;J-arabinochloralio-, 
and  ^.xylochloralic  acids.  All  these  acids  contain  seven 
atoms  of"  carbon  ;  hence,  in  the  case  of  the  hexochlora- 
loses,  an  atom  of  carbon  must  bo  split  otT  in  the  form  of 
carbon  dioxide  during  oxidation.  Those  acids  should 
have   the  following  constitution  : — 

CH.CCI3 

O       C(0H).C00H 

i         I 
HOC^    CH 

fl.|)oxtrochloralic  and  xylochloralic  acids  arc  identical,  and 
the  same  applies  to  gala'otocliloralic  and  ,■<  arabinocliloralio 
acids.  Tho  ehloralic  acid  derived  from  mannose  is 
immediately  converted  into  tho  lactone  when  liberated 
from  its  salts,  and  unlike  the  above-mentioned  acids, 
mannoehloralic  lactone  •ontains  eight  atoms  of  carlwn  ; 
it  may  be  that  the  imme'liate  formation  of  lactone, 
protects  the  side  chain  against  furlliiT  oxidation.— L.  E. 
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Sugars ;     New  method  for  determining  the  constitution  of 

the .     M.     Hanriot.     Compt.     rend.,     1909,     148, 

040 — 043.  (See  preceding  abstract.) 
The  stereoisomerism  of  the  chloralic  acids,  apart  from 
tliat  due  to  the  OHCH-group  (which  is  derived  from  the 
aldehyde  group  of  the  sugar,  and  the  isomerism  of  which 
Is  responsible  for  the  existence  of  a-  and  ^-chloraloses 
and  chloralic  acids)  must  be  due  to  the  3  carbon  atoms 
derived  from  the  3  CHOH-groups,  adjacent  to  the  alde- 
hyde group  in  the  original  sugar.  The  sugars  in  question 
may  be  classified  thus  : — 


I. 
CH:C 
I 
HCOH 
I 
HOCH 


U. 
CH:0 


HCOH 


HOCH 

I 
HOCH 


III. 
CH 

I 
HCOH 

HCOH 


O 


IV. 
CH:0 

I 
HCOH 

I 
HCOH 

I 
HCOH 


HCOH  HOCH  HOCH 

I  I  I 

R  E  R  R 

Dextrose.  Galactose.  Mannoae.  Talose. 

Id03e.  Arabinose.  Gulose.  Riboae. 

Xylose.  Lyxose. 

In  these  formulae,  R  represents  a  CHjOH-group  in 
Cj-sugars,  and  a  CHOH — CHjOH  group  in  C„-sugars. 
The  sugars  belonging  to  any  one  group  should  give  the 
same  chloralic  acid ;  the  author  has  verified  tliis  for 
dextro-  and  xylochloralic  acids  (group  I.)  and  forgalacto- 
and  arabinochloralic  acids  (group  II.).  The  constitution 
of  an  aldopentose  or  aldohexose  may  thus  be  determined 
completely  or  partially.  The  sugar  is  combined  with 
chloral,  and  the  less  soluble  chloralo.se  i.solated  ;  if  this 
is  identical  with  a  chloralosc  already  known,  the  question 
is  determined.  If  the  sugar  is  a  new  one,  an  examination 
of  the  chloralic  acid  derived  from  it,  will  show  to  which 
of  the  above  groups  the  sugar  belongs  ;  this  suffices  to 
identify  an  aldopentose,  and  in  the  case  of  an  aldohexose 
the  choice  is  limited  to  two  isomerides.  For  the  identi- 
fication of  ketoses  the  method  does  not  appear  to  be  of 
much  value. — L.  E. 

Cellobiosc  and  its  osonc  ;    Belmviour  of towards  some 

enzymes.  E.  Fischer  and  G.'  Zemplto.  Annalen, 
1909,  365,  1—6. 
The  authors  have  found  that  cellobiose  (this  J.,  1902, 
144),  a  disaccharide  of  de.xtrose,  is  easily  hydrolysed 
by  cmulsin,  but  is  not  attacked  by  yeast  extract,  and  thus 
resembles  gentiobiose  (ibid.,  1902,  1251)  and  womalto.se 
(ibid.,  1905,  1246),  and  somewhat  resembles  lactose. 
These  results  indicate  that  cellobiose,  gentiobiose,  and 
isomaltose  possess  the  same  configuration  in  respect  of 
the  coupling  of  the  two  dextrose  residues,  whilst  maltose 
ditfers  from  them.  If  emulsin  which  decomposes 
^-glucosides,  be  assumed  to  be  a  specific  reagent  for  the 
j3-configuration,  the  three  disaccharides  decomposed 
by  it  may  be  regarded  as  dextrose-(3-glucosides.  The 
authors  point  out,  however,  that  this  assumption  must 
not  be  regarded  as  beyond  doubt ;  it  involves  the 
supposition  that  the  same  enzyme  hydrolyses  both  aleohol- 
glucosides  and  dextrose-glucosides,  and  this  cannot 
be  proved  by  the  use  of  complicated  mixtures  such  as 
emulsin  or  yeast  extract.  Cellobiose  is  not  hydrolysed 
by  cither  extract  of  Aspergillus  niger,  or  Kephir  lactase. 
The  authors  prepared  cellobiosone  bv  a  method  previously 
described  (Ber.,  1902,  3141  ;  this  j.,  1902,  1302) ;  this 
compound  Is  hydrolysed  by  emulsin  to  dextrose  and 
dextrosone. — L.  E. 

Imperial    College    of    Science    and    Technology.     Times, 

April  5,  1909.  [T.R.] 
At  a  meeting  of  the  governors  of  the  Imperial  College, 
held  on  April  2,  it  was  decided,  subject  to  the  approval  of 
the  King  in  Council,  to  recognise  the  metallurgical  depart- 
ment of  the  University  of  Sheffield  as  being  in  association 
with  the  Imperial  College  of  Science  and  Technology  for 
the  advanced  metallurgy  of  iron  and  steel,  as  provided 
for  in  the  charter.  Article  V.  The  architect  was  instructed 
to  prepare  the  necessary  plans  and  quantities  and  to 
obtain  tenders  for  the  new  building  for  mining,  metallurgy, 
and  geology  to  be  erected  in  Prince  Consort  Road,  and  al.so 
to  prepare  plans  for  the  extension  of  the  engineering 
departments  of  the  City  and  Guilds  College  in  Exhibition 


Road  and  Prince  Consort  Road.  The  erection  of  the  new 
mining  building  is  expected  to  begin  almost  at  once,  and 
steps  are  being  taken  in  connection  with  the  foundation- 
stone  ceremonial. 


Trade  Report. 

Alineral  production  of  Vamida  in  1908.     Eng.  and  Mining 
J.,  Mar.  13,  190». 


Product. 


Metaiuc. 

Copper Lb. 

Hold Lb. 

Pig  iroa  from  Canadian  ore     Tons. 

Lead    Lb. 

Nickel Lb. 

Cobalt  Lb. 

Silver Oz. 

Total  value,  metallic     

Non-Metallic. 

Arsenic    Tons. 

-Asbestos Tons. 

Asbestic  and  asbestic  sand    ..Tons. 

Calcium  carbide    Tons. 

Chromite Tons. 

Coal  Tons. 

Corundum Tons. 

Felspar   Tons. 

Graphite  Tons. 

Grindstones    Tons. 

Gypsum    Tons. 

Limestone  for  fliLX  in  iron  furnaces 
Tons. 

iMagaesite Tons. 

Mica Tons. 

Mineral  pigments — 

Bary  tes Tons. 

Ochres Tons. 

Mineral  waters    Tons, 

Natural  gas Tons. 

Petroleum  Bbl. 

Phosphate  (apatit«) Tons. 

Pyrites    Tons. 

Quartz Tons. 

Salt  Tons. 

Talc Tons. 

Tripolite Tons. 

Total  value,  non-metallic 

STEUOTITBAL    ILlTERIAL    AND    ClAT 

Pkoducts. 

Cement,  natural Brls. 

Cement,  Portland Brls. 

Flagstones    No. 

Sand  and  gravel  (exports)  . . .  Tons. 

Sewer  pipe 

Clay  products,  stone,  lime.  *c.,  est. 

Total  structural  and  clay  products  . . 

Estimated  value  of  mineral  product* 

not  reported 

Total  value,  1908 


Quantity. 


64,361,636 

99,420 

45,725,«8B 

19,143,111 

1,853,286 

22,070,212 


Value. 


699 

65.534 

25,239 

6,864 

7,225 

10,904,466 

1,039 

7,877 

251 

3,843 

340,964 

418,661 
120 


4,091 
4,746 


527,987 

1.596 

47,336 

27,134 

79,975 

1,076 

30 


$8,500,885 
9,559,274 
1,664,302 
1,920,487 
8,231,538 
112,253 

11,667,197 


S41,6S5,936 


38,054 

2,547,507 

25,829 

417,150 

82,008 

25,567,235 

100,389 

21,099 

5,665 

45,128 

575,701 

289,705 

840 

191,602 

18,265 

30,440 

109,391 

1,012,060 

747,102 

14,794 

224,824 

32,277 

378,798 

3,048 

195 


1,044 

2,665,289 

4,000 

298,954 


1,2,470,006 


815 

3,709,063 

3,600 

161,387 

514,042 

8,500,000 


»12,888,907 
300,000 


(87,323,849 


Mineral  production  of  the  United  Kingdom  in  1908.     Bd. 
of  Tr.  J.,  Mar.   18,  1909. 
I. — Chitput  of  minerals  under  the  Coal  Mines  Regulation 
Acts. 


1907. 


1908. 


Barium  (compounds)  

Coal 

Clay  and  shale  other  than  fire-clay 

and  oil  shale 

Fire-clay  

igneous  rock 

Iron  pyrites     

Ironstone    

Limestone    

Oil  shale 

Sandstone  (including  "  Ganister  ") 


Total 


Tons. 

Tons. 

10,297 

6,217 

267,812,862 

261,606,379 

320,989 

292,981 

2,890,097 

2,«14,411 

146 

404 

7,394 

7,212 

8,236,118 

7,890.814 

22,366 

15,416 

2,675,779 

2,891,664 

128,103* 

110,813* 

282,104,141 

275,634,911 

•  The  quantity  of  ganister  obtained  was  120,193  tons  to  1907 
and  106,477  tons  in  1908. 
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II. — Output  of  minorals  under  the  Metalliferous  Mines 
Regulation  Acts. 


Bariiiii)  (I'ompounds) 

CUy  and  9hale   

Uold  oro 

Oypcum    

Ivieooa  rock 

Iron  oro   

Lead  ore 

LImMtoae 

Rock  salt 

Sandstone 

Slat«    

Zinc  oro   

Other  minerals   

Total 


1907. 


1908. 


Tons. 

30,343 
114,S2& 

12,978 
198,919 

69,871 
1,802,046 

31,364 
470,263* 
248,020 
156,324t 
116,670 

20,082 
117,819 


3,388,024 


Tons. 

32,071 

123.911 

7,123 

190,407 

67,627 
1,549,469 

29,097 
500,517« 
209,904 
195,568t 
104,060 

16,189 

99,371 


3,124,397 


*  Including  8,383  tons  of  calcspar  in  lt07  and  2,65S  tons  In 
1908. 

r  lucluJinK  11,804  tons  of  Kanistrr  in  ItOTaad  7,922  tons  in  1908. 

Tlio  above  figures  do  not  represent  the  total  production 
of  the  minerals.  Largo  quantities  of  several  important 
minorals,  such  as  iron  oro,  limestone,  sandstone,  slate, 
clay,  &c.,  arc  obtained  from  quarries  under  the  Quarries 
Act  and  from  other  ojK^n  workingfl,  the  returns  from  which 
are  not  yet  available.  The  totals  for  eoal,  and  the  ores 
of  copper,  lead,  and  zinc  may,  however,  be  regarded  as 
substantially  complete. 


New  Book. 

Tables  of  Cases  of  I.ndustkial  Poisonlno,  Eatal 
ANi>  Non-Fatai.  Accidents,  and  Dangerous  Occtrn- 
RENOES  IN  Factories,  Workshops,  etc.,  m-RiNo  1908. 
[Cd.  4518.]  Wyman  and  Sons,  Fetter  Ljino,  l>ondon, 
E.C.     Price  Id. 

These  tables  show  the  number  of  cases  of  poisoning, 
accidents,  etc.,  which  occurred  in  promises  imdcr  the 
Factory  and  Workshop  Act,  during  1908.  The  total 
number  of  cases  of  poisoning  was  727,  and  40  deaths 
from  poisoning  are  recorded :  The  figures  for  1907  were 
ti.">3  and  40  resi)cct i vcly.  In  190S.  there  were  04(i  cases 
of  lead  iwisoning.  10  duo  to  mercury,  1  to  phosphorus, 
and  23  to  arsenic.  With  regard  to  fatal  accidents, 
23  occurred  in  the  printing,  dyeing,  and  bleaching 
industries  ;  ti  in  connection  with  glass  ;  45  in  chemiciil 
industries,  and  3  from  explosives. 


Patent  List. 

Whore  a  CompU'tc  Spcciflratloii  accompnnii'S  an  Appllratlon,  an 
asU-rlsk  Is  affixed.  The  dates  (tiven  are  (I)  In  the  ease  ol  Applica- 
tions lor  ratcnu,  the  dates  of  Application,  and  (11)  in  the  case  oj 
Complete  Spedflcatlons  Accepted,  thoso  of  the  Ofllclal  Journals 
In  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Spedflcatlons  thus  advertised  as  accepted  are  open  to 
Inspection  at  the  Patent  OfBce  Immediately,  and  to  opposition 
within  two  moothi  of  the  uid  datei. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 
Applications. 

6211.  Martin.     Filter  presses  and  the  like.     March  16. 

(1277.  Wiart.  Automatically  sujierheating  vapours. 
[Kr.  Appl.,  March  l(i,  1908.]*  "  March  16. 

lUOS.  Boult  (Egyetcmes  Kis<-rlcto  Inlczet  Vegyeszcti 
Orvosi).  Lixiviating  crystalloids  from  parts  of  plants 
and  other  organic  substances.*     March    17. 

ti533.  Dicker  (Ocsterr.  Chcm.  Worke,  and  Lowcnstein). 
Fractional  condensation  of  vapours.*     March   18. 

6557.  Kirkham,  Hulett,  and  Chandler,  Ltd.,  and  Blake. 
Apparatus  for  cooling  and  condensing  ga.ses,  vapours,  etc. 
March  18. 

7154.   Wicgand.      Evaporating    apparatus.     March    25. 

7185.  Kaiuin.  Chargmg  cylinders  or  steel  bottles  with 
oxygen  and  other  gases.     March  25. 


COMFLKTB  SpBCIFIOATIONS   ACCEPTXO. 

5969  (1908).  Cottrell.  SeparatiBg  suspended  particles 
from  gaseous  bodies.     March  24. 

6036(1908).   Boult  (D'Arleux).     Tunnel  kilns.  March  24. 

17,589  (1908).  I^nglet  and  Rinman.  Jlothod  of  pro- 
ducing pulverulent  precipitates.     March  31. 

IS,95li  (1908).  Bromliam.  Centrifug.il  drying  mochinos. 
March  24. 

27,473  (1908).  Pauling.  Simultaiieou.sly  distilling  and 
concentrating  liquid  mixtures.     March  iti. 

IL— FUEL,  GAS.  ASD  LIGHT. 
Applications. 

61C3.  Morris.     Manufacture  of  artificial  fuel.   March  15. 

6167.  Ernst.  Cleaning  gases.  [U.S.  Appl,  April  15, 
1908.]*     March    15. 

6181.  Jarrett  (Graf).     Manufacture  of  gas.     March   15. 

6196.  Harrop  and  Soper.  Manufacture  of  incondescrnt 
gas  mantlet.     March  16. 

6279.  Zirfas.     Coke  ovens.     March   16. 

6515.  Schmidt.     Purification  of  gases.*     March   18. 

6556.  JIuller  and  JSonnet.  Manufacture  of  incan- 
descent ga-s  mantles.  [Fr.  Appl.,  March  20,  1908.]* 
March  18. 

6845.  Von  Bauer.  C-okc  ovens.  [Comprised  in  No.  0575, 
March  24,    1908.]     March  22. 

6936.  Wcstiiighouse  Metal  Filament  Lamp  Co.  (Ledercr). 
Manufacture  of  metallic  filaments  for  incandescent  electric 
lamps.     March  23. 

7092.  Hcinrich.  Manufacture  of  non -carbon  incan- 
descent filaments  from  refractory  metals  or  their  com- 
pounds.*    JIarch  24. 

7400.  Gower.     Production  of  semi-woter  gas.  March  27. 

Complete  Specifications  Accepted. 

6191  (1908).  King  and  Workman.  Gas  producer  plant. 
March  24. 

6204  (1908).  Stewart.     Gas  producers.     March   24. 

6223  (1908).  Coke-Oyens  and  By-ProducU  Co.,  and 
Wellington.     Coke  ovens.     March  3L 

13,753  (1908).  Jabs.     Gas  producers.     March  24. 

IIL— DESTRUCTIVE  DISTILLATION.  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL   WAXES. 

Application. 

7427.  Coulson.     Treatment   of  tar.*     March   27. 

Complete  Specification  Accepted. 

22.122  (1908).  Thompson    (Lingnor).     Manufacture 
water-soluble  compounds  of  the  condensation  products  of 
wood  tjir  and  formaldehyde.     .March  31. 


IV.— COLOURING    MATTERS     AND     DYESTUFFS. 

.Applications. 

6270  and  6272.  Chem.    Fabr.    vorm.    Sandoz.     Miuiu- 
facturo   of   blue   to   violet  dyestiiffs   of  the  gallocyonina  I 
series.     FGer.    Appls.,    Sept.    24    and    Oct.    31,    1908.]*  | 
March  16. 

6727.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Monufaotim 
of  a  monoozo  dyestuff  for  chrome-mordanted  wool 
March  20. 

072.S.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  yellow  inoiio-azo  dyestuffs.     March  20. 

0831.  Newton  (Bayer  imd  Co.).  Manufacture  of 
I.8-diaminonaphthalone-4-sulphonic  acid.     March  22. 

6991.  .Tohnson  (Badischo  .Anilin  imd  Soda  Fabrik). 
Manufacture  of  substituted  phenylglycine.o.carboxylic 
acid  compounds.     March  23. 

6992.  Johnson  (Badischo  .iVnilin  und  Soda  Fabrik). 
Manufacture  of  balogenated  indigo  colouring  matter*. 
March  23. 

Complete  Specifications  Accepted. 

11,867  (1908).  Newton  (Bayer  und  Co.).  Maniifncluro 
of  a  sulphonic  acid  of  celestino  blue.     March  24. 
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15,352  (1908).  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manu- 
facture of  ponnanent  printing  colours  and  their  application 
in  printing  fabrics.     March  24. 

25,311  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).    Manufacture  of  azo  colouring  matters.    March  31. 

v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

AND    FIBRES. 

APPLICAT10N.S. 

6486.  Dean.  Vats  for  dyeing  and  like  purposes.* 
March  18. 

6876.  Meister,  Lucius,  und  Briining.  Production  of 
colour  effects  on  textile  fabrics.  [Ger.  Appl.,  March  27, 
190ai*     March  22. 

6975.  Warburton.  Appliances  for  bleaching  or  dyeing 
yarn  in  the  cop,  cheese,  or  other  dense  form.     March  23. 

7129.  Castle.  Material  for  use  in  textile  and  other 
manufactures.     March  24. 

Complete  Specifications  Accepted. 

""  7605  (1908).  Matter.  Removal  of  lye  from  textile 
materials.     March  31. 

9432  (1908).  Hall.  Machines  for  scouring,  bleaching, 
and  dyeing  fibrous  materials.     March  31. 

12,416  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Production  of  white  or  coloured  resist,  effects 
on  textile  fibre.     March  24. 

13,020(1908).  Hart.  Rendering  ramie  and  other  fabrics 
water-repellent  and  permanently  colouring  them.  March  31. 

14,337  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Bowking  material  which  has  been  dyed  or 
j)rinted  with  vat  dyestuffs.     March  24. 

15,009  (1908).  Vidal.     Sec  tmder  XIV. 

15,3.52  (1908).  Imray  (Soc.  Chem.  Ind.  in  Basle).  See 
under  IV. 

19,216  (1908).  Siefert-Schwab.  Printing  fabrics. 
March  24. 

22,549  (1908).  Bloxam(Chem.Fabr.Grie3hcimElektron). 
Reserving  woollen  threads  in  dyeing  union  goods  with 
sulphurised  dyestuffs.     March  31. 

270  (1909).  Cassella  und  Co.  Dyeing  union  fabrics. 
March  24. 

VII  —ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

6115.  Peniakoff.  Manufacture  of  bicarbonate  of  soda. 
Marcli  15. 

6294.  Freeth.  Manufacture  of  ammonium  nitrate. 
March    16. 

0411.  Jones.  Purifying  and  revivifying  spent  or  waste 
lime.*     March   17. 

6415.  Mackenzie.  Concentration  of  sulphuric  acid  and 
apparatus  therefor.*     March  17. 

6822.  Pearlman  and  Pearlman.  Recovering  zinc 
compounds  and  ammonia.*     March  22. 

7125.  International  Salt  Co.,  Ltd.,  and  Tee.  Puri- 
fication or  treatment  of  sodium  nitrate  or  potassium 
nitrate.     Jlarch  24. 

7307.  Sinding-Larsen  and  EUeatad.  Manufacture  of 
silicon  nitride.  [Appl.  in  Norway,  March  27,  1908.]* 
March  26. 

Complete  Spbcitication  Accepted. 

22,029  (1908).  Berry.  Process  for  obtaining  tartaric 
aoid.     March  31. 

VIIL— GLASS,  POTTERY,  AND  ENAMELS. 
Applications. 

6195.  Higginbottom.     See  under  IX. 

6560.  Weber.  Manufacture  of  liquefiable  masses  from 
clays,  porcelains,  etc.*     Maich  18. 

6573.   Boose  (Stern  and  Boos6).     See  under  XIII.4. 

7112.  British  Thomson-Houston  Co.  (General  Electric 
Co.).  Apparatus  for  treating  refractory  materials. 
March  24. 

7293.  Klein  (Dard).  System  for  disintegrating  and 
cleansing  clay,  kaolin,  etc.     March  26. 


Complete  SPEciricATioNS  Accepted. 

8049  (1908).  Ford  and  Hill.  Decoration  of  pott«ry, 
earthenware,  china,  etc.     March  24. 

23,968  (1908).  Imray  (Window  Glass  Machine  Co.). 
Drawing  glass.     March  24. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND    CEMENTS. 

Applications. 

6195.  Higginbottom.  Treatment  of  cements,  chira 
clay,  earths,  ores,  etc.,  in  a  gianular  form.     March  10. 

6299.  Berglimd.  Manufacture  of  fireproof  stone.* 
March  16. 

6315.  Cartwright  and  Cartwright.  Artificial  stone. 
March  16. 

7197.  Brearley  and  Moorwood.  Manufacture  of  silica 
bricks  and  ganister.  [Addition  to  No.  14,619  of  1908.]* 
March  25. 

Complete  Specification  Accepted. 

15,556  (1908).  Polifka  and  Hacker.  Impregnation  of 
wood.     Marcli  24. 

X.— METALS   AND    METALLURGY. 
Applications. 

6138.  Steinweg.  Soldering  aluminium  and  metalg 
rich  in  aluminium.*     March  15. 

6195.  Higginbottom.     See  under  IX. 

6276.  Norddeuts.  Affinerie  A.-G.  Refining  gold  or  gold 
alloys.     [Ger.  Appl.,  Sept  21,  1908.]*     March  16. 

6461.  Osborne  and  Carnegie.  Apparatus  for  extracting 
sulphm-  dioxide  and  other  gases  from  metal  melting 
furnaces.     March   18. 

6529.  Ruthenburg.  Treatment  of  mangane.so  '  and 
chromium  ores  containing  iron.*     Marcli    18. 

6084.  Potter.  Manufacture  of  nut  iron,  steel,  or  other 
metals.     March  20. 

6821.  Reid.     Separating  and  refining  metals.  *  March  22, 

6898.  Batohelor  and  Batchelor.  Detinning  tin  plate. 
March  23. 

6993.  Johnson  (Chem.  Fabr.  Griesheim  Elektron). 
Magnesium  castings.     March   23. 

7014.  Angel.  Reduction  of  complex  sulphide  and  other 
ores.     March  24. 

7101.  Ford.     Extraction  of  gold.     March  24. 

7340.  Bennett.  Apparatus  for  distiUing  mercury  from 
gold  amalgam.     March  26. 

7432.  Ashcroft.     Manufactureof  aluminium.*  March  27. 

Complete  Specifications  Accepted. 

,5841  (1908).  Sebillot  and  Mauclaire.  Extraction  of 
gold  from  its  ores.     March  24. 

6511  (1908).  Hommel,  and  Metals  Extraction  Cor- 
poration. Treatment  of  sulphide  ores  or  products. 
March  31. 

15,192  (1908).  Von  Zelewski.  Mechanical  roasting 
furnaces.     March  31. 


XI.— ELECTRO-CHEMISTRY    AND     ELECTRO- 
METALLURGY. 
Applications. 

6278.  Marriott  and  Grover.  Electric  insulating  and 
waterproofing  compositions.     March  16. 

6398.  British  Thomson-Houston  Co.  (General  Electric 
Co.).  Manufacture  of  refractory  electric  conductors. 
March  17. 

6820.  Reid.  Electric  furnaces.  [U.S.  Appl.,  Aug.  22, 
1908.]*     Marcli  22. 

6872.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electrolytic  cells.     JIarcli  22. 

7338.  Nya  Ackumulator  Aktiebolagct  Jungner,  and 
others.  Active  mass  for  electrodes  of  elements  with 
alkaline  electrolyte.*     March  26. 

7396.  Gruuwald.  Electric  induction  furnaces.  [Gor. 
Appl,  Aug.   15,  1908.]*     March  27. 
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XII— FATTY   OILS.    FATS.   WAXES,   AND   SOAPS. 

.ArrucATios. 

0934.  Kayser.     Detergent  compfwitions.*     Maroli  23. 

Complete  Spkcification  .\fiKiTEu. 
6304  (1908).  Irving.     .Manufacture    of     washing    com- 
pounds or  8oa|K<.     Maroli  24. 

XIII -PIIIMF.NTS.  PAINTS:   KESINS.  VARNISHES; 

INUIAKIBBKR,  &<■. 

(.4.)  Pigments,  Paints. 

Appucations. 

0531.   F.ly     and     Rolla-son.     Manufacture     of     carbon. 

March   18. 

0573.   BouHc    (Stern    and     Boo.su).        Mau»f»<'ture     of 
metallic  |jaint«  and  enamelt  from  ores.     March   19. 
Complete  .Specification  Accepted. 
14,33S  (190«).  Jolinson    (Hadisclie    .\nilin    und    Soda 
Falirik).     Production  of  pigments.     March  24. 

(B.) — Resin.s,  Varnishes. 
Application. 
0917.  Johnson.     Puriliiation    or    retinemeiit    of    gums, 
gum  resins,  resins,  and  halsaina.     March  23. 

Complete  Specification  Accepted. 
23.429  (1908).  Marks  (Sutor).     Varnish  and  it«  manu- 
facture.    March  31. 

(C.) — India-Riibber. 
Applications. 

7302.  .St)c.  Franc,  do  la  Viscose.  Manufacture  of  a  new 
product  from  cellulose  and  caoutchouc.  [Fr.  -ippl., 
March  28.  1908.  ]•     March  20. 

7433.  Smith.  Manufacture  of  indiarubber.*  March  27. 
Complete  Spkcikic^tions  Accepted. 

28.365  (1907).  Immisch.  Manufacture  of  ebonite  and 
vulcanite.     March  31. 

3572  (IStOS).  Wallace  and  Reynaud.  Manufacture  of 
ehutic  products  similar  to  indiarubber.     Marcl>  24. 

27.328  (1908).  Haylcy  (Northway).  Obtaining  india- 
rubber  or  caoutchouc.     March  31. 

28.1.59  (1908).  Immisch.  .Manufacture  of  ebonite  and 
vulcanite.     M*rch  31. 

XIV.— TANNING,    LE.4THKK.    (JLUK.    SIZR     Ktc. 
Applications. 
0739.  Stannard.     Tanning  and  like  prwcsses.   .March  20. 
7207.  (i1a.sel.     Tanning   drums.     March   2.5. 

Complete  Specifications  .Accepted. 
0142.  (1908).   .Mart4>r.     Substitute  for   bone,  ivory,  etc. 
March  24. 

15,009(1908).  Vidal.  Treatment  of  hides  and  leathers, 
hair,  furs,  feathr-rs,  yams,  and  thn-ads.     .March  24. 

XV.— MANURES,    Etc. 

Complete  Specification  .■Vcceptkd. 

.5999  (1908).  floeokeler.  Method  of  treating  manure. 
March  24. 

XVI— SUGAR.  STARCH,   GUM,   Etc. 

AppLICATiOS. 
0917.  .lohnson.     See  vnder  Xlll/I. 

XVII.— BREWI.XG,   WTNES,   SPIRITS,   Etc 
.Applications. 

6397.  Nneck.  Maturing  and  purifying  alcoholic  liiiuors. 
[Ft.  Appl.,  March  21,   1908.]*     March   17. 

7419.  Sherman  and  I.utyens.  Sterilising  and  cleaning 
brewers'  c^sks,  vats,  and  other  vessels  contaminated  by 
putrefaction  prudui'ta,     Mitrch  27i 


Complete  Specification  Accepted. 

Production    of    brewers' 


27,9.50  (1908).   Bn>ker 
.March  24. 


wort. 


XVIII.— FOODS;    SANIT.ATION,  W.ATER 
PURIFICATION;    AND  DISINFECTANTS. 

(.4.)— Foods. 

Applications. 

0143.   Little.     Treatment  of  flour.     March  1.5. 
6178.  Tililcslcy,    Ritchie,    and    Watkins.     Process    for 
improving  (lour.     March  15. 

Complete  Specification  Accepted. 
6444  (1908).   Fryc.  Process  for  making  butter.  March  31. 

(fl. ) — Sanitation;   Water  Purification. 
Applications. 
6349.  Thresh.     Water   purification.     March    17. 
0399.   Thfunson.      Treatment  of  waste  liquors.   March  17. 
0935.   PajTie    and     Staynes.     Puritication    of    water.* 
March  23. 

Complete  Specification  Accepted. 
12,711  (1908).  Pulsford.     Water    purifying    apparatus. 
March  31. 

XIX.— PAPER,    PASTEBOARD,    Etc. 
Applications. 

6554.  Schloss,  and  Fiirst  Giiido  Donnersmarek'sche 
Ktinstseiden  und  .Acetatworke.  Manufacture  of  solutions 
of  cellulose  acetate.     March  18. 

7201).  Green.  Manufacture  or  treatment  of  pajsr. 
March  25. 

7302.  Soc  Franf.  de  la  Viscose.     Se«  nnilcr  XIIIC 

Complete  Specification  .Accepted. 

5963  (1908).  Pidclaserra  y  Bria-s.  Manufacture  of 
copying  paper. 


March  24. 


.\X._FINK    CHEMICAUS,    Al.K AI.f)II)S, 

ESSENTIAL    OILS,    AND    EXTRACTS. 

.Applications. 

6114.  lUnsome.  Compound  for  use  in  medicine  and 
pharmacy,     ^'■\^ch  1.5. 

0IT3.  Fa  HcallK-r  (Valentiner  und  Schwarz).  Pro- 
ducing a  sulphur  compound  of  quinine*     March  15. 

6408.  Boult  (Egyctemcs  Ki.scrlc-to  Intczct  Vigyi^szeti 
Orvosi).     Sie  under  I. 

7094.  .Justice  ( Boehriugor).  Manufacture  of  lactio 
acid.*     >rarch  24. 

7315.  Zimmcrmann  (Chem.  Fabr.  auf  .Acticn  voriii. 
E.  Sclieriiig).  Catalysi,-4for  the  bydrogcnation  or  ddiydro- 
genation  of  organic  compounds.     March  2li. 

7322.  Kondakow.  >Ianufacture  of  bornylcne  from 
deitro-pinenc. *     March  2().  ^ 

Complkte  Specifications  Accepted.        • 
17,1.39  (1908).  Mcister,   Lucius,  und   Briinini;.      Manu- 
facture   of    acid    derivatives    of    aminoarylnrsinic    acidR, 
March  31. 

21,82U  (1908).  .Ascoli.  Yeast  preparation  suitahio  for 
hypodermic  injection.     March  31. 

24,072  (1908).  HofFnumn-La  Roche  und  Co.  Ouaiacol 
compounds.     March  24. 

XXL— PHOTOGRAPHIC   M.ATERIALS    AND 
PROCESSE.S. 

-Appucation. 
"000.  Trieix'l.     Production    of    pigment     ]irinls.    etc.* 
March  23. 

Compi.kte  Specification  Accepted. 
Cfi41   (1908).   Dnnisthorpo.     Photographi*  HeDBitiremr- 
faces.     .March  24. 
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The  following  take  office  after  the  Annual  General  Meeting  :— 
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E.  G.  R.  Ardagh,  Nevil  N.  Evans,  T.  H.  Wardlcworth,  G.  J. 
Webster. 
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SECTIONAL   COMMITTEES. 


[April  30.  1»0». 


B.  J.  Batu. 
Eustace  Carey. 
O.  C.  Clayton. 
F,  O.  Donnan. 


Liverpool  Section. 

Vhatrmaii  :    S\:iX  .Mu^iiratl. 
Vife-Cfiairman  :    J.  T.  Conroy. 
CommitUf  : 
W.  Ranuiay.  J.  M.  Taylor. 


•T.  W.  Towers. 
Alex.  Watt. 


1/.  J.  I..  Itaiilim. 
\\.  H.  Kolierts. 
H.  li.  Stoek!". 
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Hon.  Local  Seeretary  : 
W.  K.  Hardwick,  IS,  Batavia  liulldings,  Hackins  Hey,  Liycrpool. 
The  fdllowiug  take  oiHce  after  the  Annual  General  Meeting  : — 
CotnmitUf  :  J.  Campbell  Brown,   Arthur  Carey,  and  W.  Colling- 
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The  (allowing  take  offlce  after  the  Annual  General  Meeting  : — 
Committee  :  W.  P.  Drcaper,  A.  Harden,  G.  T.  HoUowav,  W,  J. 
Leonard,  F.  B.  Power. 


Manchester  Section. 


p.  Schidrmrils. 
L.  T.  Thome. 
That.  Tyrer. 
J.  A.  Voelcker. 


vhairnian  : 

Vice-chairman  :    R.  B.  Clayton. 


1.  Allan. 
C.  H.  Bailey. 
B.  Benley. 
O.  J.  Forrter. 


Committee  : 
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W.  B.  Hart. 
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The  following  take  office  after  the  Annual  General  Jleeting  :— 

Chatrman:     K.    H.    Clayton;     rice-Chairman:     G.    J.    Fowler; 

CommUtee  :   W.  H.  Bentlcy,  \V.  H.  Coleman,  W.  Thomson,  L.  E. 

Vlies,   E.    E.    WIeler. 


Newcastle  Section. 


Chairman  :    C.  J.   Potter. 

Vict-Chairman  :    N.  H.  Martin. 
Cmnmittee  : 

Alf.  Allhusen.              I     E.  F.  Hooper.  1     A.  Short. 

P.  P.  Iledson.                  H.  Ixiuis.  \     Harry  Smith. 

J.  T.  Dunn.                 I     John  Pattinson.  ir.  B.  Sodeau 
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Bon.  Local  Secretary  and  Treasurer  : 
F.  C.  Garrett,  Armstrong  College,  Xewcastle-on-Tyne. 
The  following  take  offlce  after  the  Annual  General  Meeting  ■ 
Committte :  A.  A.  Hall,  Uax  Holzaptel,  Sli  A.  Noble.  ' 


New  England  Section. 


Chairman  :    F.  B.  Atteaui. 
Vice-chairman  :    W.  B.   Walker. 
Committee  : 
C.  R.  Borland.  •     John  C.  Belnten. 


a.  S.  Ihickirorth. 
C.  H.  Fish. 
C.  L.  Oagnettin. 
W.  D.  Hartshomc. 


Benry  Boicard. 
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The  following  take  office  after  the  Annual  General  Meeting: 

Chairman  :  Vi .  H.  Walker  ;  Vice-chairman  :  C.  L.  Gagnebin  * 
Bon.  Treasurer  :  Frank  \V.  Atwood  ;  Committee  :  F.  E  \tteaui' 
Stewart  F.  Carter.  T.  J.  Clexton,  A.  H.  Gill,'M.  J.  Langdon  F  o' 
SUntial,  S.  H.  Wilder.  a       ,  r.  u. 


New  York  Section. 


Chairman  :    Maximiliait  loch. 


K.  W.  Moore. 
0.  A.  Proch.t:ka. 
Geo.   C.  Stone. 
Samuel  A.  Tucker. 


Committee  : 
Bemhard  C.  Hesse. 
W,  1).  Home, 
L.  S.  Kohn^tamm. 
P.  C.  Mellhin-y. 
C.  F.  McKenna.      i 
Frank  C.   R.  Hemingway,   133,  Front  Street, 
Xcw  York  City,  U.S.A. 

Hon.  Local  Secretary  : 

H.  Schweitzer.  U",  Hudson  Street,  Xew  York  City,  U.S.A. 

The  following  take  olflce  after  the  .\nniial  General  Meeting  : — 
Committee  ;  T.  L>-nton  Briggs,  Huvo  Ueber,  £.  G.  Love,  X.  J. 
Parlier,  and  F.  J.  Fond. 


L.  K.  Adier. 
Ho-rard  It.  Bishop 
Wafker  Bo  rman. 
V.  Coblentz. 
W.  F.  Fuerst. 
Hon.   Treasurer  : 


Nottingham  Section. 

Chairman  :    Otiter  Quibell. 
Vice-chairman  :   J.  M.  C.  Palon. 


L.  Archbutt, 
F.  J.  K.  laruUa. 
J.  tioldiug. 
T.  F.  Harvey. 


Committee  : 
J.  F.  Kenipson. 
F.Stanley  Ivlpping. 
T.  H.  Uovd. 
H.  J.  S.  Sand. 


G.  J.  Ward, 
J.  Whit.-. 
J.  T.  Wood. 


Bon.  Treasurer :    S.  J.  Pentecost. 

Bon.  Local  Secretary  : 

S.  R.  Trotman,  1,  Regent  Street,  Nottingham. 

The  following  take  office  after  the  .Annual  General  Meeting  : — 
Chairman  :  S.  J.  Pentecost ;  Vice-Chairman  :  O.  Quibell ;  Com' 
mittee  :  3.  M.  C.  Paton  ;  Bon.  Secretary  and  Treasurer  :  S.  R. 
Trotman. 


Scottish    Section. 


Chairman  :    D.  J,  Playfair. 
Vice-chairman  :    Robert  Hamilton. 


A.  Campion. 
R.  M.  Clark. 
Ja«.  J.  Dnbbie. 
Harr>'  Dunlop. 
Jas.  Faill. 
Jno.  S.  Ford. 


Committee  : 
Thos.  Gr.iy. 

F.  W.  Harri!. 

G.  G.  Henderson. 
J.  S.  Macarthur. 
Jas.  McLeod. 


I 


H.  Marshall. 
G.  B.    Seave. 
David  Pern-. 
R.  T.  Thomson. 
Chas.  W.  Townsend. 


Hon.  Secretary  and  Treasurer  : 

Dr.  G.  B.  Neave,  The  Technical  College,  Glasgow. 

The  following  take  offlce  after  the  Annual  General  Meeting  ; — 
Committee  :  II.  P.  Dott,  George  Lean,  W.  G.  McKellar.  and  John 
Traqnalr. 


Sydney,  N.S.W.,  Section. 

Chairman  :    J.  A.  Schofleld. 
Vice-chairman  :    R.  (treig-Smith. 
Committee  : 
W.  .\.  I>ixon.  L.  Megiiitt.  A.  A.  Ramsajr. 


W,  B.  Gray. 
O.  Barker. 


J.  Morison. 
J-Ts.  M.  Petrie. 


T.  Steel. 
P.  Sylow. 

Hon.  lAKal  Secretary  and  Treasurer  : 

T.  V.  Walton,  Colonial  Sugar  Co,,  O'ConneU  Street,  Sydney,  N.S.^ 


Yorkshire  Section. 


Chairman  :    W.  M.  Gardner. 

rt«-C*air»iion  .•    A.  G.  PerUn. 

Committee  : 


W.  A.   Bone.  1     J.  Garfield.  B.   It.  Procter. 

F.  W.  Branson.  W.  Ba«il  Hill.  F.  W.  Klcliardson. 

E.  A.  Brotherton.  B.  Sorth.  O.  ir,  Slatter. 

B.  M.  Chaplin.  L.  T.  O'Shea.  A.  Wilson. 

Bon.  Local  Secretary  and  Treasurer  : 

T.  Falrley,  17,  East  Parade,  Leeds. 

The  following  take  offlce  after  the  Annual  ttcncral  Meeting : — 
Vice-chairman  :  H.  R.  Procter :  Committee  :  J.  Kvans,  L,  L. 
Lloyd,  W.  )lc».  Maekcy,  A.  G.  Perkin,  A.  Smithells. 
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Meeting  held  at  Toronto,  on  Thursday,  February  25,  1909. 


PROF.  W.   LASH  MILLEE  IN   THE   CHAIK. 


Official  Notice. 


SOCIETY  OF  DYERS  AND  COLOURISTS. 

The  Council  of  the  Society  of  Dyers  and  Colourists  has 
presented  to  tlie  Society  a  bronze  rephca  of  a  design  for 
a  medal  in  memory  of  the  late  Sir  William  Perkin,  by 
F.  W.  Pomerov,  R.A.  The  presentation  was  made  on  i 
April  23rd  by" Prof.  W.  5[.  Gardner,  on  behalf  of  the  \ 
Society  of  Dyers  and  Colourists,  and  acknowledged  by 
Sir  Boverton  Redwood  on  behalf  of  the  Society. 


Canadian  Section. 


THE    STASSFURT   POTASH   SALTS. 

BY   B.    LESLIE   EMSLIE. 

Qeology  of  the  potash  deposits  in  North  Germany. — At 
the  time  of  the  formation  of  the  immense  Stassfurt  salt 
beds,  wherein  lie  cradled  the  valuable  potash  salts,  the  | 
German  Fatherland  presented  a  different  appearance  > 
from  that  of  to-day.  Then  a  great  salt  lake  stretched 
itself  over  their  land,  being  bounded  on  the  west  by  a 
mighty  mountain  range,  the  remains  of  which  we  can 
recognise  in  the  hills  of  the  Rhine  valley  and  the  mountains 
of  Great  Britain.  Also  to  the  north  this  salt  lake  was 
hemmed  in  by  another  mountain  range,  the  remains  of 
which  we  find  in  the  mountains  of  Scandinavia.  To 
the  east  of  the  salt  lake  stretched  a  wide  plain,  of  what  we  ' 
must  suppose  was  desert  land,  for  the  plains  of  Russia 
have  been  Uttle  disturbed  by  volcanic  upheavals.  The 
prevailing  climate  at  the  time  of  the  salt  bed  formations 
was  varied.  At  first  a  decided  desert  chmate  prevailed, 
which  practically  prohibited  all  forms  of  vegetable  Hfe. 
Again  we  find  climatic  conditions  which  favoured  the 
existence  of  Doliolum  shell  fish.  In  the  south  the  salt 
lake,  which  stretched  over  the  whole  of  present-day 
Germany  towards  a  mediten'anean  sea,  became  more  or 
less  completely  cut  off  from  that  sea.  It  is  probable  that 
an  island  bar,  extending  from  the  neighbourhood  of 
Geneva,  over  Basle,  Munich,  Regensburg,  and  Passau 
to  near  Vienna,  formed  this  sea  bar,  and  that  the  narrow, 
shallow  channels  located  in  the  neighbourhoods  of  Geneva 
and  Vienna,  permitted  the  flow  of  the  mediterranean 
sea  into  the  salt  lake. 

Salt  layers  in  process  of  formation  are  to-day  only  to 
be  found  in  bodies  of  water  having  no  outlet  in  desert 
rainless  cUmates.  In  such  the  flow  of  water  is  directed 
towards  the  lowest  levels,  carrying  thence  the  salts 
which  it  has  dissolved  out  from  the  salt-bearing  rocks 
on  its  course.  When,  under  such  circumstances,  the 
eva])oration  exceeds  the  inflow  of  water,  the  salt  solution 
becomes  more  and  more  concentrated  until  the  salt  is 
precipitated.  On  the  grounds  of  these  observations 
Prof.  Johannes  Walther,  of  Halle,  expressed  the  opinion 
that  the  Permian  salt  beds  are  not  the  result  of  scdi- 
mentarj'  deposits,  caused  by  the  cutting  off  by  a  bar 
of  an  internal  sea,  as  most  geologists  held,  but  that  they 
have  been  formed  in  a  desert  region. 

Rock  salt  belongs  to  no  particular  geological  formation  ; 
it  may  occur  from  Silurian  times  up  to  the  present,  wherever 
the  nccessaiy  conditions  for  the  formation  of  the  same  are 
fulfilled.  The  salt  beds  in  North  Germany,  which  are 
exceptional  for  their  manifold  forms  of  potassium  and 
magnesium  salts,  belong  either  to  the  Permian,  or  they 
lie  on  the  border  of  the  Diassic  and  Triassic  formations. 


In  North  Germany  the  depth  of  the  salt  layers  has  been 
determined  by  deep  boring.  At  Sperenberg.  south  of 
Berlin,  boring  was  conducted  to  a  depth  of  1194  m. 
through  the  "salt  without  reaching  the  bottom  layer. 
In  boring  at  Unseburg,  near  Stassfurt,  the  rock  salt, 
underlying  the  potash  bearing  salts,  was  reached  at  a 
depth  of  only  SO  m.,  the  lower  layer  being  reached  at 
1250  m.  Under  these  salt  layers  anhydrite,  black  shale, 
and  bituminous  Umestone  were  bored  through  and  again, 
at  a  depth  of  1280—1290  m.,  rock  salt  was  struck  ;  at 
1295  m.  boring  ceased  in  grey  anhydrite.  The  immensity 
of  the  rocksalt  deposit  here  may  be  reaUsed  from  the 
fact  that  taken  perpendicularly,  the  measurement  is 
900  m.,  the  beds  lying  at  an  angle  of  35°  to  45°.  Near 
Bemburg,  the  older  rock  salt  only  gave  a  measurement 
of  150  m.  In  this  case  bituminous  limestone  was  reached 
at  592  m.  and  rock  salt  again  at  630  m. 

The  deposition  of  the  salt  layers  took  place  by  the 
evaporation  of  the  salt  water.  But  since  the  usual 
quantity  of  sodium  chloride  (3 — 4  per  cent.)  present  in 
sea  water,  would  not  nearly  suffice  to  cause  such  a  large 
precipitation,  there  must  have  been  a  constant  influx 
of  salt  water  during  the  period  of  evaporation.  This 
influx  of  the  salt  solution  must  have  been  from  salt 
bearing  springs,  or  from  thf  sea  through  a  narrow  channel, 
which  had  been  so  shallow  that  a  backward  flow  of  the 
concentrated  solution  was  impossible.  This  theory  of 
the  formation  of  the  salt  deposits  was  brought  forward 
as  early  as  the  middle  of  last  century  by  Hugh  Miller 
and  Lyell,  and  was  further  elaborated  by  ^Ochsemus  in 
his  work,  "Die  Bildimg  der  Steinsaklager,"  in  1877. 

The  influx  of  salt  solutions  from  salt-bearing  springs 
could  have  occurred  in  various  ways.  The  salt  content 
might  have  been  the  result  of  the  weathering  of  such 
eruptive  rocks  as  lava,  basalt,  and  granite,  or  the  salt 
springs  may  have  been  caused  by  the  dissolving  out  of 
salt-bearing"  mountain  strata,  which  had  originally  become 
separated  from  sea  water.  This  manner  of  formation  may 
at  the  present  day  be  observed  where  the  Jordan  flows 
into  the  Dead  Sea,  and  in  many  loearions  in  desert  places. 
It  is  probable,  however,  that  "the  immense  salt  deposits 
in  North  Germany  were  formed  by  the  influx  of  sea  water 
into  the  salt  lakes,  where  the  potash  salts  were  laid  down. 
At  the  same  time  considerable  quantities  of  salt  soUitions 
from  salt-bearing  rocks  may  also  have  found  their  way 
there. 

Considering  the  great  variety  of  salts  found  m  the 
potash  mines,  the  study  of  the  salt  deposits  may  be  looked 
upon  as  a  science  bv  itself,  presenting  an  extensive 
field  for  investigation."  The  excellent  and  classical  work 
of  van't  Hoff  throws  much  light  on  the  subject,  showing 
the  necessary  degrees  of  concentration  and  temperature 
for  the  formation  of  the  various  minerals  occurring  in  the 
potash  layers,  and  the  conditions  under  which  they  can 
exist.  The  investigations  conducted  by  van't  Hoff 
took  into  consideration  the  chemical  and  physical  con- 
ditions necessaiy  for  the  precipitation  of  the  salts,  but 
omitted  the  geological  conditions.  But  since  the  geological 
occurrence  of  the  potash  salts  presents  the  greatest  general 
interest,  in  the  following  remarks  geology  will  occupy  the 
foreground.  >    j  •< 

Geological  and  mineralogical  description  of  the  anhydrite, 
polyhalite.  and  hieserite  regions.— The  salt  layers  near 
Stassfurt  are  interspersed  at  fairly  regular  intervals  of 
from  8—9  cm.  with  a  stratum  of  anhydrite  averaging 
7  mm.  in  thickness  and  known  as  "'  annual  rings."  If 
we  take  the  depth  of  the  beds  at  Unseburg  (900  m.),  then 
according  to  the  number  of  anhydrite  strata,  taking  them 
as  annual  rings,  a  period  of  some  10,000  years  was 
necessary  for  the  formation  of  the  salt  de^iosits  there. 
It  was  formcriy  supposed  that  each  year  during  the 
winter  season  or  during  a  rainy  sepson  the  depos:tion  of 
the  annual  rings  of  anhydrite  took  place  and  that  in  the 
warm  sea.son,  when  tlie  water  evaporation  would  be 
considerable,  the  rock  salt  was  deposited  from  the  con- 
centrated salt  solution.  This  theory,  however,  seems  to 
be  incorrect ;  on  the  other  hand,  it  is  probable  that  the 
anhydrite  was  deposited  during  the  warm  period  and  the 
rock  Siilt  during  the  cold  period,  since  for  the  precipitation 
of  the  anhydrite  from  a  salt  solution,  a  high  temperature 
was  necessary.     Precht  assumes  that  the  sodium  chloride 
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remained  in  solution  during  the  warm  period,  and  after 
the  precipitation  of  anhydrite  had  ceased,  the  salt  was 
deposited.  If,  for  example,  there  was  a  difference  of 
15  C.  temperature  between  the  cold  and  warm  periods — 
saj-  the  highest  temperature  was  70°  C.  and  the  lowest 
■55°  C. — this  would  give  a  diflerencein  the  solubility  of  the 
sodium  chloride  of  some  5  parts  in  100  of  water.  In 
order  to  precipitate  a  salt  layer  of  9  cm.  thickness  it  would 
have  been  necessary  to  lower  the  temperature  of  the 
salt  water  15°  C.  w"ith  a  depth  of  approximately  18  m. 
of  water.  Since  next  bj-  evajioration  the  less  soluble 
calcium  stdphate  and  the  so<lium  chloride  would  be 
precipitated,  a  concentration  of  the  other  lesser  com- 
ponent p.irts  of  sea  water,  viz.,  sjdts  of  potassium  and 
magnesium,  would  take  place,  and  from  these  substances 
a  rich  mother  lye  would  be  formed,  as  we  observe  in  salt 
pans,  the  great  salt  lake?,  etc.  If  now  the  further  influx 
of  sodium  chloride  through  sea  channels  be  cut  off,  the 
mother  lye  will  gradually  become  precipitated  in  various 
forms  by  the  constant  process  of  evaporation.  The 
calcium  sulphate  yet  present  in  sea  water,  next  forms  with 
pota.ssium  sulphate  the  "  polyhalite  strata,"  from  which 
the  .second  60  m.  thick  zone  of  the  salt  deposits,  the 
"  polyhahte  region,"  takes  its  name. 

The  border  between  the  anhydrite  and  polyhalite  regions 
is  not  very  sharply  detined."  On  the  border  the  thin 
layers  consist  partly  of  anhydrite  and  partly  polyhalite. 
In  the  middle  layers  of  the  polyhalite  region  the  mineral 
has  the  following  composition,  2t'aS04,.MgS04,KjS04,2H ,0, 
and  is  recognised  as  an  amorphous  mass  in  the  crystalhsed 
rock  salt  of  which  92 — 93  per  cent,  is  present  in  the 
polyhalite  region.  The  limit  of  the  polyhalite  region  is 
formed  by  the  concentration  of  the  magnesium  chloride 
in  the  solution  combining  with  the  magnesium  sulphate 
and  being  deposited  as  kieserite  and  the  potassium  as  a 
double  .salt  of  potassium  and  magnesium  chlorides 
(camallite).  In  the  mines  in  the  vicinity  of  Stassfurt 
the  polyhalite  region  is  characteristically  formed,  but  in 
the  province  of  ilanover  and  in  Thuringen  it  is  much  less 
extensive.  Only  a  small  part  of  the  potash  becomes 
deposited  in  the  form  of  polyhalite,  the  greater  part  being 
found  in  the  camallite. 

According  to  van't  Hoff's  investigations,  at  temperatures 
under  73°  C.  with  increasing  concentration  of  the  salt 
sea,  next  camallite  and  later  kieserite  become  deposited. 
Potassium  chloride  could  not,  therefore,  be  formed  with 
kieserite  under  73°  C.  Above  73°  C.  we  find  other 
conditions,  and  it  is  possible  that  part  of  the  potassium 
chloride  may  be  deposited  as  sylvino  with  the  kieserite. 
The  calcium  sulphate  still  present  in  the  solution  must 
again  be  precipitated  as  anhydrite  since  the  limits  of  the 
polyhalite  region  are  passed. 

In  corroboration  of  the  van't  Hoff  investigation,  Precht 
lias  recently  determined  that  above  the  polyhalite  region 
the  rock  salt  is  interspersed  with  strata  "consisting  of 
anhydrite,  camallite,  and  kieserite.  and  that  not  until 
later,  with  increased  concentration  of  the  mother  lye 
salts,  does  the  pure  kieserite  become  deposited.  One 
must  therefore  seimrate  the  heretofore  recognised  kieserite 
region  into  a  lower  anhydritecarnallite-kieserite  region 
and  an  upper  carnallite-kieseritc  region. 

In  former  years  there  were  dilTerences  of  oi)inion 
regarding  the  formation  of  the  kieserite.  Disehoff 
expre.s.sed  the  opinion  that  magnesium  sulphate  was 
precipitated  from  the  mother  lye  as  a  salt  with  7  molecules 
of  water  ("bitter  salts"),  thereafter  gradually  losing 
water.  He  says  :  "  After  the  whole  of  the  salt  layers 
ha<l  been  dciwslted  some  force  must  have  been  at  w'ork 
which  was  capable  of  causing  the  gvpsum  and  "  bitter 
salts  "  to  lose  their  water  of  crvstallisation,  but  which 
did  not  disturb  the  camallite  iind  tarhhydrlte  of  the 
upper  layers."  On  the  other  hand.  Precht  pave  his 
opinion  as  follows :  "  The  formaticm  of  the  kieserite 
was  deiiendent  on  the  very  liygroscopic  pro|)erties  of  the 
magnesium  chloride  present  In  large  quantity  in  the 
mother  lye.  which  through  its  water  absorbing  action 
hindered  the  crystalli.sation  of  this  salt,  in  its  usual  form, 
with  7  molecules  of  water  of  crystallisation."  Tliat  Precht's 
theory  was  correct  appears  "from  the  investigations  of 
van't  Hoff,  who  determined  the  degrees  of  temperature 
and   concentration  of  the  magnesium  chloride    solution 


necessary  for  the  precipitation  of  the  magnesium  sulphate 
as  kieserite. 

To  become  deposited  simultaneously  with  kieserite 
the  jKita-ssium  chloride  must  be  precipitated  below  73^  C. 
as  camallite  and  above  73^  C.  as  sylvine.  In  order  to 
determine  the  temperature  at  which  the  Sta.s.sfurt  salt 
beds  were  formed,  l*recht  recently  investigated  the 
occurrence  of  the  kieserite  and  camallite  on  the  border 
of  the  polylialit  region,  and  thereby  found  In  several 
layers  a  quantity  of  kieserito,  camallite,  and  anhydrite, 
and  draws  therefrom  the  conclusion  that  the  formation 
took  |ilaee  at  a  temperature  of  from  70'  C  to  80^  C. 

The  transition  from  jjolyhalite  to  kieserite  is  not  sharply 
dolincd.  The  kieserite  and  the  lirst  lavcrs  of  camallite 
appear  directly  over  the  polyhalite,  likewise  In  thin  seams, 
while  the  rock  salt  still  ])i-edominates,  but  gradually  the 
salt  layers,  with  decreasing  sodium  chloride  content, 
become  richer  in  kieserite  and  camallite.  Since  the 
formation  of  the  kieserite  Is  sjjecially  favoured  by  warmth 
it  must  be  sii)i]iosed  that,  as  in  the  case  of  the  precipitation 
of  anhydrite  :iiui  i)olylialitc,  that  the  kie~seritc  In  the  warm 
season  and  the  camallite  in  the  cold  season  become 
crystallisetl  out.  The  kieserite  is  present  as  a  hard 
mineral,  whiih  draws  water  from  the  atmosphere  and 
becomes  converted  Into  "  bitter  salt."  In  water  it 
falls  into  a  fine  crystal  powder  while  a  partial  solution 
takes  |>lace.  The  decomposition  does  not  occur  in  a 
saturated  solution  of  "  i)itter  salt."  since  the  latter 
prevents  a  partial  solution  of  the  kieserite.  On  the  other 
hand,  a  saturated  solution  of  sodium  chloride  acts  on  the 
kieserite  in  much  the  same  manner  as  water.  The 
whitish-grey  kieserite  is  dense  but  transparent.  jKissesses 
a  spec,  gravity  of  2ol7,  and  consists  of  8tv50  per  cent, 
of  magnesium  sulphate  with   1304  per  cent,   water. 

Carnallik  aud  the  oi^rlyinij  layers, — The  camallite 
region  is  a  .seam  some  2.5  m.  thick,  extending  over  the 
whole  salt  dejiosits  and  is  the  |>iirticular  layer  In  which 
the  jwtash  .salts  are  mined.  The  average  composition  of 
the  camallite  deposits  U  .'55  per  cent,  camallite 
(KCl.Jlg('L.t>H.;0).  26  ])er  cent,  rock  salt.  17  jier  cent. 
kieserite.  aiul  2  per  cent,  of  other  substances  (anhydrite, 
clay,  boraelte.  etc.).  Carnalllte  when  absolutely  pure  is 
transparent  and  colourless  ;  in  salt  mines  it  appears  in 
its  purest  form  as  a  whitish  dense  salt  mass,  whose  plane 
of  cleavage  is  not  so  uneven  as  that  of  rock  salt.  The 
cleavage  surface  is  conchoidal  and  the  sixjcific  gravity  is 
I-6I8.  Camallite  is  composed  of  26-76  per  cent,  of 
potassium  chloride.  34-5  per  cent,  of  magnesium  chloride, 
and  3S'74  jkt  cent,  of  water.  In  a  moist  atmosphere 
it  is  deliquescent,  is  easily  soluble  In  water,  and  is  only 
formed  from  solutions  of  (>ota.sslum  and  magnesium 
chlorides  which  contain  at  least  25  iier  cent,  of  magnesium 
chloride.  In  nature  pure  carnalllte  Is  seldom  found  ;  it  is, 
as  a  rule,  streaked  with  rock  salt.  Even  the  purest  piece 
which  it  Is  possible  to  find  in  the  primary  carnalllte  layers 
always  contains  sodium  chloride,  and  likewise  the 
secondary  earnallite.  which  has  recrystallised.  Is  not  free 
from  rock  salt.  In  the  primary  salt  layers,  carnalllte 
is  as  a  rule  coloured  ;  the  colour  varies  greatly,  sometimes 
being  greyish  from  organic  substances  and  day.  but  in 
most  cases  red.  due  to  peroxide  of  iron.  The  red  colour 
is  not  observed  In  the  camallite  which  bonlers  on  the 
polyhalite  region.  Then  It  is  free  from  iron,  and  only  in 
the  kieserite  region  does  the  Iron  content  gradually  ai>|>ear, 
OS  in  the  original  salt  lakes  the  concentration  of  the  solution 
become  iiitensllied.  The  peroxide  of  Iron  was  not 
originally  present  as  such.  but.  according  to  Precht's 
investigations,  as  a  double  salt  of  ferric  chloride  and  out 
of  which,  through  oxidation  and  decomposition  of  the 
crystallisjition  water  of  the  carnalllte  hydrogen  and 
peroxide  of  Iron  have  been  formed.  Precht  has  named 
the  Iron  *'hloriile-iiotji.ssluiu  chloride  "  Donglasil."  It 
is  similar  to  carnalllte  in  comiw.sitlon.  and  as  a  result  of 
the  simultaneous  crystallisation  of  botli  double  salt* 
carnalllte  ilcrived  its  iron  content,  while  the  rock  salt 
and  kieserite.  occurring  in  fine  layers  between  the  car- 
nalllte. are  free  of  iron. 

The  camallite  formation  was  Interrupted  by  the 
deposition  of  a  large  sjilt-clay  layer,  some  H  m.  in  thiekne.ss, 
which  was  partly  mechanically  de|K>sited  from  8UM|iended 
slime,  and  partly  by  chemical  means  from  the  concen- 
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trated  potassium  chloride  and  magnesium  chloride  mother 
lye.  In  this  way  a  cover  was  formed  protecting  the 
mother  lye  salts  from  being  washed  out  by  a  subsequent 
inundation.  The  salt-clay,  which  in  tlie  western  deposits 
occurs  in  three  layers,  contains,  according  to  Precht's 
investigation,  in  the  lower  layer  princi])ally  calcium 
sulphate,  in  the  middle  layer  magnesia  and  aluminium 
hydroxide,  and  in  the  upper  layer,  besides  clay,  40 — 50  per 
cent,   of  magnesium  carbonate. 

OverljHng  the  salt-clay  is  anliydrite,  formed  by  a  renewed 
flooding  of  the  basin,  after  the  latter  had  been  for  a  con- 
siderable period  entirely  cut  off  from  the  sea.  The  lower 
layers  of  the  new  red  sandstone  are  formed  by  anhydrite, 
but  partly  occurring  between  both  layers,  is  yet  a  younger 
rock  salt  layer,  which  was  first  discovered  in  New  Stassf  urt 
after  the  Stassfurt  mines  had  been  15  years  in 
oj)eration. 

The  younger  rock  salt. — The  yoimger  rock  salt  differs 
from  the  older  in  its  greater  degree  of  purity  ;  the  former 
contains  on  the  average  97-5  to  98-5  sodium  chloride 
and  the  annual  rings  of  polyhalite,  which  can  hardly  be 
perceived,  are  as  much  as  30  cm.  apart.  According  to 
Precht  the  formation  of  the  3'ounger  rock  salt  occurred 
in  places  where  the  older  rock  salt  was  not  protected  by 
an  impervious  layer  ;  the  latter  became  dissolved  and 
again  crystallised  in  the  lying  parts.  Tliis  theory  has 
been  supported  by  more  recent  observations  in  the 
Hanover  potash  mines  where  the  younger  rock  salt  is 
present  in  immense  masses,  and  here  also  the  secondary 
potash  salts  are  found.  The  formation  of  the  younger 
rock  salt  is  closely  connected  with  that  of  the  secondary 
potash  salts,  which  will  be  referred  to  later.  The  younger 
rock  salt  is  not  found  in  all  the  mines  in  the  neighbour- 
hood of  Stassfurt:  it  is  lacking  in  the  oldest  Prussian 
mine,  and  also  in  LeopolAshall.  while  it  is  present  in 
normal  formation  of  some  80 — 120  m.  in  thickness  in  the 
.\chenbach.  New  Stassfurt,  and  the  Ludwig  II.  mines. 
In  the  vicinity  of  Stassfurt  potash  salts  are  not  found  in 
tlie  younger  rock  salt  layers,  but  in  the  province  of 
Hanover,  particularly  in  Salzedetfurth,  where  the  beds 
are  200 — 300  m.  tliick,  sylvinite  and  carnallite  of  remark- 
able purity  are  present.  In  the  salt  mines  of  North 
(Jermany  rock  salt  is  rained  in  large  quantity,  all  being 
taken  from  the  younger  rock  salt  layers.  The  older  rock 
salt  is  not  mined  any  more  for  that  purpose,  but  is  used 
for  filling  in  old  workings  in  the  potash  mines. 

The  present  profile  of  the  potash  heis. — All  the  salts 
were  originally  deposited  in  horizontal  layers  or  with 
only  slight  deflection  from  the  horizontal,  due  to  uneven- 
ness  of  the  sea  bottom.  In  this  position  they  are  seldom 
foimd  at  the  present  day,  being  unusually  inclined  at  a 
considerable  angle.  The  breaking  of  the  earth's  surface 
through  volcanic  upheavals  and  the  contraction  of  the 
earth's  crust  have  thrown  them  into  every  conceivable 
position.  In  the  neighbourhood  of  Stassfurt  in  the 
upper  workings  of  the  mines,  in  consequence  of  the 
upheaval  of  the  Stassfurt- Egein  oolitic  saddle,  the  potash 
salts  are  found  at  an  angle  of  from  45° — 70".  while  in  the 
lower  levels  they  lie  almost  horizontally.  To  the  east 
and  south  of  Stassfurt,  at  Bernburg  and  Aschersleben, 
they  are  found  very  little  inclined,  whereas  to  the  north 
(  of  Stassfiirt  at  Westeregeln,  the  degree  of  inclination 
I  is  usually  very  high.  In  the  province  of  Hanover,  the 
■  salt  beds  have  been  generally  very  much  disturbed.  At 
Vienenburg  they  are  almost  perpendicular,  and  in  tlie 
profile  of  Justice  von  Volprichausen,  between  the  Leine 
and  the  Weser,  one  may  recognise  the  action  of  mountain 
pressm-e  in  the  lower  levels  of  the  salt  mine.  Interesting 
experiments  by  Rinne  have  shown  how  rock  salt  and 
sylvine  in  a  plastic  state  may  be  remodelled  by  the  appli- 
cation of  pressure,  similar  to  observations  frequently 
made  in  salt  mines.  The  profile  of  the  salt  layers  of 
■lessenitz  in  Mecklenburg,  show  serpentine  lines  running 
up  and  do%vn  which  were  doubtless  formed  by  lateral 
pressure  of  mountain  masses.  One  recognises  "in  these 
profiles  widely  var\-ing  conditions,  but  one  cannot  draw 
the  conclusion  that  all  the  salt  beds  in  Hanover  and 
Hraunschweig  were  subjected  to  the  same  crushing  force, 
for  in  individual  mines  the  layers  are  often  regular.  The 
potash  salts  in  the  salt  basins  between  the  Harz  and  the 


Thiiringer  forest  and  the  south-west  of  the  latter,  on  the 
Werra,  show  generally  regular  layers,  but  through  the 
influx  of  water  and  the  consequent  formation  of  secondary 
salt.s,  they  are  much  changed. 

The  potash  salts  of  secondary  formation  :  Sylvinite, 
Imrtsalz,  and  kainite. — The  oceanic  potash  deposit  of 
primary  formation,  the  carnallite,  is  almost  exclusively 
used  in  the  potash  factories  in  the  preparation  of  potassium 
chloride  and  other  potash  containing  products  and  is 
employed  only  to  a  small  extent  in  its  raw  ground  Btate_ 
in  agriculture.  But  the  aforementioned  potash  salts  of 
secondary  formation,  which  have  been  produced  from  the 
primary  deposits  through  the  action  of  water,  are  for 
the  most  part  ground  and  used  directly  as  potash 
fertilisers. 

Sylvinite  is  a  mixture  of  pure  sylvine  (potassium 
chloride)  and  sodium  chloride ;  it  is  mostly  free  from 
magnesium  sulphate,  or  contains  only  negligible  quantities 
thereof.  The  potassium  chloride  content  of  the  sylvinite 
fluctuates  between  20  and  60  per  cent.  ;  in  several  places 
it  has  even  been  found  as  high  as  90  per  cent.,  but  such 
an  occurrence  is  rare;  and  the  quantity  small.  The 
sylvinite  is  white  in  appearance  and  scarcely  to  be  dis- 
tinguished from  rock  salt.  In  hardness  it  is  the  same  as 
rock  salt,  but  the  specific  gravity  is  less  dependent  on  the 
amount  of  potassium  chloride,  since  pure  potassium 
chloride  has  a  sp.  gr.  of  2'0  and  sodium  chloride  a  sp.  gr. 
of  2"2.  In  most  cases  sylvine  contains,  besides  the  rock 
salt,  also  kieserite,  and  is  then  named  "  Hartsalz  "  on 
account  of  the  great  hardness  of  the  kieserite.  Its  com- 
position is  approximately  20 — 22  per  cent,  sylvine, 
10 — 15  per  cent,  kieserite,  and  some  60  per  cent,  rock 
salt. 

Kainit  in  a  chemically  pure  condition  is  a  white,  finely 
crystallised  mineral,  but  seldom  occurs  as  such,  being  as 
a  rule,  mixed  with  about  30  per  cent,  rock  salt :  the  other 
substances  are  insignificant,  so  that  the  commercial 
article  is  usually  a  mixture  of  kainit  and  rock  salt.  Pure 
kainit  may  be  considered  as  a  crystallisation  of  potassium 
sulphate,  magnesium  sulphate,  and  magnesium  chloride, 
with  a  formula,  K2SO„MgSOi,MgCI,„CH20.  It  may 
also  be  considered  a  crystallisation  of  potassium  chloride 
with  magnesium  sulphate,  having  the  formula, 
KCI,MgS04,3H20.  In  commerce  the  first  formula  is 
generally  used,  and  according  to  it  the  composition  of 
kainit  is,  24  per  cent,  potassium  sulphate,  16"5  per  cent, 
magnesium  sulphate,  13  per  cent,  magnesium  chloride, 
14  per  cent,  water,  31  per  cent,  sodium  chloride,  and 
1'5  anhydrite  and  clay.  Kainit  in  crystals  is  also  found 
as  a  mineralogical  curiosity. 

The  secondary  salts  are  recognised  as  products  of  the 
metamorphosis  of  the  primary  carnallite  layers.  This 
metamorphosis  has  taken  place  in  various  ways,  and 
Precht  distinguishes  between  the  formation  of  secondary 
salts  on  the  original  and  on  extraneous  beds.  The  first 
manner  of  the  formation  on  the  original  beds  followed 
in  this  wise  :  Water  acted  on  the  carnallite  layers,  die- 
solved  the  magnesium  chloride  and  left  the  less  soluble 
salts  behind,  the  latter  being  rock  salt,  kieserite,  and  the 
potassium  chloride  which  had  been  dissolved  out  of  the 
carnallite.  This  "Hartsalz"  had  been  formed  at  a 
temperature  above  73°  C,  so  that  kainit  at  that  geological 
period  was  not  capable  of  existing.  The  formation  of 
the  kainit  followed  much  later,  likewise  on  the  original 
beds,  but  according  to  investigations  of  van't  Hoff  at  a 
temperature  below  73°  C.  In  the  formation  of  kainit 
as  in  that  of  "  Hartsalz  "  the  magnesium  chloride  must 
have  been  dissolved  out  from  the  carnallite  and  at  the 
same  time  a  magnesium  or  calcium  sulphate  solution 
must  have  been  introduced  in  order,  through  the  inter- 
change with  potassium  chloride,  to  produce  this  minera- 
logically  interesting  mineral. 

The  secondary  formation  on  extraneous  beds  followed 
through  the  solution  and  recrystallisation  of  the  older 
primary  salt  layers,  in  the  same  way  as  with  the  younger 
rock  salt,  and,  since  besides  rock  salt  camaUite  could  also 
be  dissolved,  it  stands  to  reason  that  in  the  younger  rock 
salt  layers,  potash  salts  would  also  be  formed  on  secondary 
beds.     One  can   represent  this  process   in   many   wayi. 
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Suppose  a  salt  layer,  composed  of  rock  salt,  camallite, 
and  kieseritc,  wire  ilis.siilvi'd.  kitseritc  as  the  least  soluble 
ingredient  would  remain  behind,  and  from  the  concentrated 
brine  solution,  which  has  llowctl  to  the  lower  lyine  pomts, 
the  rock  salt   would  next  crj-stallisc  out.   then  .lylvinite, 
and  lastly  white  secondary  camallite.     If  through  atmos- 
pheric precipitation,  the  camallite  salt  at  the  higher  lying 
points  became  quite  dissolved,  and  again  crystallised  out 
in  lower  situation,  thin  with  renewed  water  action  rock 
salt  solutions  could  form,  which,  likewise,  would  flow  to 
lower   levels   and    there   crystallise   out.     It    is    therefore 
possible  to  explain  the  occurrence  of  secondary  camallite, 
re-covered  by  a  rock  salt  layer.     But  this  sodium  chloride 
solution   could    again    decompose    the    already    deposited 
secondary  white  camallite  and  convert  it  into  sylvinitc, 
and  in  this  way  it  is  not  difficult  to  find  an  explanation 
c*    the    sylvinit    layers     overlying    those     of     camallite. 
Regarding  the  geological  age  of  the  secondaiy  formation, 
Pi-ccht    divides   the   time   into   three  periods :     The   first 
period  of  the  camallite  decomposition  commenced  soon 
after  the  camallite  formation,   partly  before  and  partly 
after  the  laying  down  of  the  salt-clay,  as  soon  as  the  salt 
layers  were  accessible  to  the  influence  of  water  or  dilute 
salt   solution.     During   this   period,    Hartsal/,  layers   were 
formed  almost  free  from  iron,  since  the  formation  occurred 
at  a  time  when  the  ferric  chloride,  contained  in  the  car- 
nallite,  had  not  yet  become  oxidised.     The  ferric  chloride 
was  washed  out  with  the  magnesium  chloride  and.  there- 
fore, in  Precht's  opinion  the  peroxide  of  iron  content  of 
Hartsalz  depends  on   the  period   of  its  formation.     The 
secondary  potash  salts  of  the  oldest  period  of  formation 
became    covered    by    the    later    deposited    salt-elay    and 
anhydrite,  and  then  the  second  period  of  the  secondary 
formation  commenced  in  which,  before  the  formation  of  the 
new  red  sandstone,  the  younger  rock  salt  was  formed  by  the 
solution    and    recrystallisation    of    the    older    salt    layers. 
With  the  vounger  rock  salt   the  secondary  potash  salts, 
sylvinitc,  and  white  camallite.  also  formed  on  extraneous 
beds.     One    must  imagine    in    this   period    of   formation. 
North   Germany   as  a   great   salt   desert,    where   through 
solution  or  recrystallisation  of  the  salt  beds  the  multi- 
tudinous changes  took  place  the  evidence  of  which  we 
find  at  the  present  day  in  the  potash  mines.     As  the  third 
period,    Precht    marks    the    later    secondary    formations, 
which    occurred    after    the    new    red    sandstone    was   laid 
down.     The  chief  product   of   this  period   is  the  kainit, 
and  therefore  it  may  be  designated  the  kainit  formation 
period.     The  formation  of  kainit  resulted  from  the  access 
of  water  to  the  camallite  layers,  through  cracks  in  the 
earth,  dissolving    magnesium    chloride   and    effecting   the 
aforementioned  changes.     This   period   reaches   far   back 
into  the  more  recent  geological  ages,  jjcrhaps  as  far  back 
as   the   tertiary   formation,   as   the    temperature    of   the 
earth's  surface  was  even  then  so  reduced  that   the  for- 
mation of  kainit  was  possible.     The  geological  occurrence 
of  kainit  indicates  that  it  was  never  of  primarj-  formation, 
but    always    a    secondary    product.     These    observations 
support  Precht's  theory  "that  the  primary  salt  beds  were 
formed  at  temperatures  over  73°  C. 

The  Hartsalz  of  the  first  period  on  the  original  beds  is 
widely  distributed.  It  occurs  extensively  in  the  lower 
levels  of  the  oldest  mines  in  the  neighbourhood  of  Stassfurt, 
also  in  Aseherslcben  and  in  the  Peutschen  Solvay  mines. 
It  is  also  found  in  large  quantity  between  the  Harz  and 
the  Thiiringer  Forest,  and  particularly  in  the  potash 
mines  on  the  Werra.  where  the  Hartsalz  is  largely  found 
as  the  camallite  salt.  In  the  province  of  Hanover  the 
mines  are  provided  with  large  layers  of  either  Hartsalz 
or  camallite  :  Justus  and  Hohenfels  have  only  Hartsalz, 
while  in  most  of  the  others  in  Hanover  Hart.salz  and 
camallite  arc  both  encountered.  The  secondarj-  formations 
of  the  second  period,  on  extraneous  beds,  occur  less  seldom. 
Sylvinitc  is  found  most  extensively  and  also  in  purest 
condition  in  Vienenburg  and  Salzdetfurth.  .\lso  in  the 
mines  south  of  the  Harz  Mountains  the  secondary-  potash 
layers  are  recognised  as  sylvinitc,  although  not  altogether 
free  from  magnesium  sulphate.  The  kainit  of  the  third 
period  occurs  in  largest  quantity  in  the  Madgeburg- 
Halherstadt  salt  basins,  while  it  is  seldom  found  in  the 
province  of  Hanover  and  has  never  been  discovered  in 
the  mines  south  of  the  Harz  and  on  the  Werra.     Kainit 


has  usually  a  fine  crystalline  structure  and  is  easily  dis- 
tinguished from  camallite.  but  kainit  is  sometimes  found 
in  coarse  crystals  and  is  then  difficult  to  distinguish  from 
the  former.  For  instance,  in  Braunschweig  there  is 
kainit.  which  in  outward  appearance  closely  resembles 
camallite.  In  order  to  determine  the  presence  of  kainit. 
especially  in  a  mixture  of  kainit  and  camallite,  Precht's 
method  of  analysis  will  serve  :  this  is  founded  on  the 
solubility  of  the  magnesium  chloride  of  the  camallite  in 
absolute  alcohol,  while  all  non-eamallite  salts  of  commerce, 
kainit  included,  contain  no  magnesium  chloride  soluble  in 
alcohol.  By  titration  of  the  alcohol-soluble  chlorine, 
this  method  of  analysis,  which  is  prescribed  by  the 
Kalisvndikat.  is  easily  and  quickly  carried  out.  The 
camallite  occurs  in  all  North  Germany  salt  in  large 
quantities,  as  the  secondary  salt  of  all  three  formation 
periods. 

Of  the  great  number  of  minerals  which  are  encountered 
in  the  potash  mines,  there  are  yet  a  few  also  of  secondary 
formation  worthy  of  mention. 

Schonil  (K;S04,MgS04,CHjO)  presents  itself  in  the 
various  mines  of  the  Magdeburg-Helberstadt  salt  basins 
on  the  kainit  beds  and  is  mixed  along  with  the  kainit. 
Likewise  Kriioit  (K.,SO,,MgSO,.4CaSO,,2Hj()),  which 
was  discovered  by  Precht  in  the  younger  rock  suit  layers, 
is  mined  in  small  quantities.  Of  those  most  recently 
discovered  minerals  Langheinit  (K.S()j,2MgS0,)  is  most 
frequently  met  with.  It  was  found  bv  Zuckschwerdt,  in 
1891,  in  the  bore  hole  at  Wilhclmshall,  after  Precht  in 
1881  had  demonstrated  the  formation  of  this  insoluble 
double  salt  of  potassium  and  magnesium  sul))hate8  at  the 
factory.  Langheinit  is  usually  found  in  a  Hartsalz  layer, 
particularly  under  the  Hartsalz,  where  in  primary  deposits 
the  kieseritc  is  met  with.  It  is  usually  so  streaked  with 
rock  salt  that  its  mining  is  unprofitable  and  only  in 
individual  places  is  it  worth  raining. 

The  following  secondary  minerals  have  only  a  scientific 
interest :— Astrakanit  (Blocdit),  NaoS04.MgS04.4H.O  ; 
Bischofit,  MgCL.tiH^O  :  Glascrit.  K.SO, :  Glaubc'rit, 
CaSOj.Na.SO,:  Loeweit,  Na,SO,.MgSb4.2H,0 :  Reich- 
ardtit.  MgSO,.7H.O  :  Tachhydrit,  Caa„2MgCls,12H,0  ; 
1    Vanthoffit.   3Na;Sb4,MgSO,. 

I         Stassjuri   a   salt  martel   i?i   mediirA'ol   times. — Sta.ssfurt, 
the  centre  of  the  potash  industry,  has  been  noted  for  its 
saline   springs   from   very   eerly   times,    and    in   the  year 
800  A.D.  was.  we  are  told,  the  site  of  an  important  salt 
market.     Accordini;  to  tradition,  the  saline  springs  were 
discovered  by  a  leader  of  the  Wends  in  North  Germany, 
who  was  taken   prisoner  by  Charlemagne.     At  first   the 
ownership  of  the  springs  was  divided  amongst  the  burghers 
of  the  town,  there  being  then  about  30,  but  in  the  15th 
century  the  salt  springs  were  already  in  the  hands  of  a 
company    the    members    of    which    formed    part    of    the 
Stassfurt  Municipal  Council,     llie  industry  was  of  very 
great   importance   to   the  locality   and   formed    the   chief 
means  of  livelihood  of  the  inhabitants.     After  the  com- 
mencement of  the  I8th  century,  through  lack  of  improved 
methods   of  production,   the   industry   gradually   fell  off, 
and  eventually  in  1797  the  company  sold  their  rights  to 
the   Prussian  Government   for  tlie  sum  of  Sri.OOO  Taler. 
With   the   introduction   of  new   improvements,    including 
boring,  the  salt   mining  ind\istry  was  carrieil  on  by  the 
Government    into   the   sixties   of   \s\->\.    century.     In    1851 
the  first  two  shafts  were  sunk  with  the  object  of  mining 
the  rock  salt,  and  in  18.57  the  output  of  salt  in  this  form 
commenced.     .\t  first   only  the  rock  salt    wj»s   used,   but 
the   overlyinc   lovers   of    impure   "  .\braunisalze."    whose 
presence  created  surprise,   soon  aroused  the  interests  of 
scientists.     WTien  it  was  discovered  that  the  "  .\braum- 
salze."  or  waste  salts,  which  were  encoimtered  in  mining 
the  rock  s.alt.  contained  potash,  the  attention  of  scientists 
was  turned  to  these  |)otash  bearing  salt  layers,  and  very 
soon   factories  were  established  to  manufacture  potas,sium 
chloride.     The  "  .\braurasalzo  "    which    had    accumulated 
in  large  heiips  near  the  pit  heads,  were  soon  used  up. 

Liebic's  discovery  of  the  value  of  potash  salts  in  agri- 
culture WIS  made  in  the  early  sixties,  and  from  that  period 
the  output  has  steadily  increased  until  it  has  reached 
its  present  immense  proportions,  but  by  no  means  its 
limit. 
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The  following  figures  show  the  increased  consumption 
of  the  more  important  potash  salts  for  agricultural 
purposes  since  1903  : — 


Potassium  chloride — 

Total  output 

North  America   

Potassium  sulphate — 

Total  output 

North  America   

Potassium- niaf^ucsium  sulphate- 
Total  output  

Nortli  America   

Potash  manure  salt — 

Total  outi>ut 

Nortli  America   

Kainit  and  sylvinite — 

Total  output  

Nortli  America   

Germany 


1903. 


1907 


Tons. 

206,347 
71,279 

38,407 
19,747 

22,296 
11,944' 

153,415 
59,655 

1,466,839 
243,704 
979,986 


Tons. 

291,248 
111,852 

56,253 

28,453 

31,503 
15,545 

255,810 
60,252 

2,207,236 

379.449 

1,456,824 


»  1906.-20,666  tons. 
Mining  and  lefiniyig  the  salLi. 

Mininq. — The  sinking  of  the  first  shafts  named  "  von 
der  Heydt  and  von  Manteiiffel  "  by  the  Prussian  Fiskus 
near  the  Bode  River  at  .St.xssfurt  was  carried  out  with 
little  difficulty.  They  were  not  built  up  with  stone  but 
remained  wood-lined  and  had  notwithstanding  only  a 
small  water  influx.  Likewise  the  two  first  shafts  of  the 
Ducal-Anhalt  salt  mine  at  Leopoldshall  were  put  down 
without  difficulty  and  this  is  very  fortunate  for  the  potash 
industry,  for  if  in  the  sinking  of  tho  first  shafts  the  same 
difficulties  had  been  encountered,  as  have  since  been  met 
with,  the  mining  of  potash  salts  would  have  commenced 
much  later.  In  many  of  tho  more  recently  opened  shafts 
the  inflow  of  wjter  was  so  great  that  the  sinking  could 
not  be  conducted  in  the  usual  way,  by  manual  laboxir, 
and  recoiu-se  was  had  to  other  methods.  The  cost  of 
shaft  sinking  varies  very  greatly  and  many  companies 
have  sunk  large  sums  of  money.  Shafts  with  wood  lining 
are  now  scarcely  to  be  found.  Should  the  water  inflow 
not  be  strong  the  shaft  is  lined  with  stone  or  brick  cement 
work,  but  where  the  inflow  is  great  and  tlie  shaft  deep 
iron  tubing  is  used  in  order  to  prevent  the  inflow  as  much 
as  possible.  All  the  older  potash  mines  have  several 
shafts,  which  in  most  cases  are  connected  imderground. 
but  are  often  separated  by  safety  guard  walls  in  order 
to  protect  in  reserve  some  of  the  workings  should  water 
break  in.  All  the  younger  mines  possess  only  one  shaft. 
The  depth  of  the  shaft  at  present  varies  from  300  to 
800  ra.,  one  in  New  Stassfurt  being  that  depth  ;  almost 
one  half  mile. 

The  mining  of  the  ])otash  salts  in  the  Royal- Prussian 
and  Dural-.\nhalt  mines  during  the  period  between 
1860  and  1880  was  conducted  on  several  levels,  which 
extended  in  both  directions  along  the  horizontal  for 
several  kilometers.  The  woikings  were  at  right  angles 
to  the  former  with  a  breadth  of  9  m..  while  the  height  of 
the  same  varied  according  to  the  distance  apart  of  the 
levels  (from  8  to  14  ni.).  Between  the  workings,  ■a  column 
of  6  m.  thickness  remained  standing,  and  between  the 
levels  a  ceiling  of  from  6  to  8  m.  strength,  which  served 
as  a  support  for  the  overlying  layers.  Tho  length  of  the 
workings  was  regulated  by  tho  angle  of  tlie  potash  layers. 
Although  in  this  way  only  40  per  cent,  of  the  carnallite 
was  mined  and  60  per  cent,  remained,  still  this  method 
did  not  prove  sufficiently  durable,  since  in  Leopoldshall 
and  Stassfurt  the  slanting  levels  collapsed.  Those  sub- 
sidations  in  the  mines  have  made  themselves  noticeable 
by  depressions  on  the  surface  and  have  led  to  very  heavy 
damages  being  collected  from  mine  owners.  The  inflow 
of  water  is  partly  caused  by  the  collapse  of  the  colunnis 
and  ceilings  in  the  pure  carnallite  workings,  carnallite 
not  being  a  very  compact  substance,  and  the  subsequent 
depression  of  the  surface,  which  aids  the  access  of  water 
to  the  mine ;  it  may  also  be  caused  by  pushing  the 
workings  too  far  in  the  upper  levels  and  coming  too  near 
the  water  bearing  earth  strata.  ITiese  unfortunate 
experiences  led  both  the  fiscal  mines  to  make  extensive 


alterations  in  their  mining  methods,  especially  to  enforce 
the  systematic  filling  in  of  the  old  workings  with  rock 
salt  from  the  layers  of  the  older  rock  salt  or  with  residue 
from  the  factories,  ashes,  etc.  The  old  rock  salt  is  specially 
mined  for  this  purpose.  It  is  not  considered  necessary 
to  fill  in  the  excavations  (Bergmiihlen)  made  in  mining 
the  old  rock  salt,  the  latter  being  a  more  stable  substance 
than  the  carnallite.  By  this  precaution  the  loss  of  work- 
ings, by  the  falling  in  of  the  ceilings  between  the  levels,  was 
considerably  lessened.  The  principal  tramways  were  also 
laid  along  the  lower  levels  in  the  kieserite  region  (consisting 
chiefly  of  rock  salt  and  kieserite),  instead  of  along  the 
upper  level  as  formerly.  In  the  mining  of  the  salts  explo- 
sives are  always  employed.  Boring  is  performed  either  by 
hand,  compressed  air,  or  electric  drills,  the  latter  being 
operated  by  means  of  a  transportable  motor,  protected  in  a 
box  with  flexible  shafting.  A  slow  working  powder  is  used 
in  blasting  the  potash  salts,  containing  chiefly  sodium 
nitrate  with  about  15 — 20  per  cent,  of  potassium  nitrate. 
In  the  hard  firm  salt  beds  a  quick-acting  powder  has 
been  used  with  good  effect.  In  the  Hartsalz  layers  the 
bore  is  filled  three-quarters  with  ordinary  gunpowder 
and  lastly  with  a  dynamite  cnrtridge.  With  the  discharge 
of  the  dynamite  the  mass  is  loosened,  so  that  on  the 
subsequent  ignition  of  the  gunpowder  a  larger  amount  of 
material  is  dislodged. 

Carnallite.  kainit,  and  Hartsalz  are  jiartly  separated 
from  wortliless  salts — kieserite  and  rock  salt^ — by  hand 
picking  in  the  mine,  so  fai-  as  this  is  possible.  They  are 
then  removed  in  the  small  tram  waggons,  the  individual 
capacity  of  which  is  from  1200  to  16001b.  The  hauling 
is  partly  done  by  manual  laborr,  partly  by  endless  rope, 
or  by  overhead  electric  wire  haulage.  In  recent  time 
electric  haulage  has  become  very  general  for  the  long 
distance  tramways.  The  salts  are  usually  ground  at  the 
pit  head,  in  which  process  stone  crushers  and  so-called 
'■  coffee  mills  "  besides  fine  powder  mills  are  employed. 
The  first  mills  deliver  a  coarse  product  which  is  afterwards 
reduced  to  the  required  fineness  by  means  of  mill  stones. 
etc. 

Manipulation  of  the  crude  potash  salts  in  the  factory 
in  the  preparation  of  potassium  chloride  and  sulphate, 
"  potash  manure  salt,"  and  kieserite  blocks. 
Experiments  in  the  preparation  of  potassium  chloride 
from  carnallite  were  made  in  several  chemical 
factories  in  Germany  in  1860  and  1861,  but  those  more 
remote  from  Stas.sfurt  soon  gave  up  the  manufacture, 
since  on  account  of  high  freight  charges  they  could  not 
compete  with  other  factories,  meantime  opened  at  Stassfurt. 
In  Stassfurt  the  first  jjotassium  chloride  factory  was 
founded  by  Frank  in  the  year  1801.  The  number  of 
the  factories  quickly  increased  on  account  of  the  high  price 
obtained  for  the  product,  and  in  1864  they  were  already 
twelve  in  number,  which,  however,  led  to  overproduction. 
and  had  the  effect  of  greatly  reducing  the  price.  After 
the  recovery  from  this  fir.st  crisis,  the  manipulation  of  the 
salts  kept  pace  with  the  output,  and  soon  many  more 
factories  were  established  in  Stassfurt,  Leopoldshall,  and 
the  surrounding  neighbourhood.  The  production  of 
potassium  chloride  depends  on  the  crystallisation  of  this 
salt  from  a  hot  saturated  carnallite  solution,  during 
cooling,  whereby  magnesium  chloride  remains  in  solution. 
Akhougli  this  crystallisation  process  appears  very  simple, 
yet  little  by  little,  after  much  experience,  important 
improvements  have  been  introduced.  The  manufacture 
may  be  divided  into  the  following  operations  : — 1.  Dis- 
solving the  crude  salt.  2.  Steaming  the  mother  lye. 
3.  Dissolving  the  artificial  carnallite.  4.  Purifying  the 
crystallised  chloride.  After  the  crude  salt  has  been 
ground  it  is  placed  in  elevated,  solvent  1  ettles  of  about 
12  cubic  meters  capacity,  containing  a  boiling  solution 
of  magnesium  chloride.  By  simultaneous  admission  of 
steam,  potassium  chloride  and  magnesium  chloride  are 
dissolved,  while  the  rock  salt  and  kieserite  remain  tmdis- 
solved.  Tho  resultant  hot  solution  is  then  allowed  to 
clarify  from  the  suspended  ingredients  (kieserite  and  clay 
slime)  in  special  receptacles,  thereafter  being  admitted 
to  iron  crystallisation  vats,  in  which  on  cooling,  after 
3  or  4  days,  a  mi.'iture  of  potassitmi  chloride  and  common 
salt  crystallises  out.     The  mother  lye   may  not  contain 


SMITH— BOGHEAD  CANNEL,   &c.,  AND   OTHER  "  BITUMIXOUS  COALS."      tApiU  80,  190». 


more  than  24  per  cent,  of  magnesium  chloride,  since 
with  a  higher  concentration ,  after  the  crj-stallisation  of 
the  potassium  ihlorido,  artidiial  carnallite  would  also  be 
ileposite<l,  whereby  the  ]>urilication  of  the  potassium 
chloride,  by  covering  with  water,  would  be  rendered  more 
diflScult.  In  order  to  reclaim  the  potassium  chloride  in  the 
mother  lye  the  latter  is  stcameil  in  vacuum  to  that  dejjrcc 
of  concentration,  when  carnallite  in  the  form  of  artificial 
carnallite  crystallises  out,  only  5  per  cent,  remaining 
in  the  solution.  The  artiliclal  carnallite  is  dissolved  in 
hot  water  or  lyi-  ami  on  the  solution  cooling,  a  second 
crystallisation  of  )K>ta8sium  chloride  ia  obtainevl.  The 
potas.xium  chloride  from  both  crystallisations  is  |nirificd 
from  magnesium  chloride  and  partly  from  sodium  chloride 
by  wa-shing  with  water  pt  the  ordinary  temiierature.  It 
is  then  steam  heattxl  in  the  calcinating  ovens,  pa-ssetl 
through  rotating  cylinders,  and  other  drying  ajipiiralus, 
whereby  it  is  made  ready  for  exfxirt.  It  then  contains 
50  per  cent,  of  actual  |»>t)v.sh.  The  remaining  lye  and 
washing  waters  are  cmployeti  in  dissolving  the  crude 
salts  or  the  artificial  carnallite.  Of  the  potassium  chloride 
present  in  the  crude  .salts,  85  to  92  (ler  cent,  is  extracte'l 
while  the  rest  is  lost  in  the  residual  solution  and  sediment. 
The  sediment,  according  to  the  quality  of  the  crude  salts 
employed,  may  be  very  rich  in  [lotivsh.  so  that  it  some- 
times pays  to  calcine  this  residue  and  use  it  in  the 
preparation   of    "  potash    manure   salts." 

PoUmsium  sulphate  is  now  chiefly  prepared  by  the 
action  of  magnesium  sulphate  on  potassium  chloride  in 
a  dilute  .solution.  Its  formation  does  not  take  place 
c|uantitatively  but  is  dependent  on  the  ((uantity  and 
the  conditions  of  the  two  salts  and  on  the  concentration 
of  the  solution.  The  reaction,  in  presence  of  magnesium 
chloride,  formed  therewith,  may  even  go  in  the  opposite 
direction,  and  therefore,  as  a  rule,  jwtassium-magnesium 
sulphate  is  first  formed,  since  with  the  formation  of  a 
double  salt  the  backward  action  is  less  to  be  feared. 
The  preparation  of  potjv.ssium  sidphatc  then  follows  from 
the  ]x)tassium-magnesium  sulphate,  under  the  action  of 
iwtassium  chloride  in  excess. 

The  factory  process  is  as  follows : — Tlie  estimated 
cpiantity  of  double  sulphate  is  dissolved  in  hot  water 
and  stirred  in  a  tossing  tub  with  an  excess  of  jwtassium 
chloride,  the  potassium  sul])hate  forming  as  a  fine  crystal- 
line pulp.  To  prevent  the  precipitation  of  )>otassium 
chloride  the  temperature  must  not  fall  below  50'  ('.  The 
deposited  potassium  sulphate  is  then  separated  from  the 
mother  lye  by  tip-biu-kets,  covered  with  water  and 
calcined.  It  is  put  on  the  market  with  90  to  95  per 
cent,  of  potassium  sulphate  and  not  exceeding  2J  per 
cent,  of  chlorine,  or  with  9ti  (ler  cent,  of  irotassium  sidphate 
and  not  exceeding  1  jier  cent,  of  chlorine,  the  former 
being  used  for  inclustrial  purposes  and  the  latter  finding 
an  extensive  application  in  agriculture. 

Glauber  sail,  bromine,  and  magnesium  chloride. 

The  manufacture  of  (Jlatiber  salt,  which  is  confined 
to  the  winter  season,  is  base<l  on  the  reaction  which  takes 
place  at  temperatures  below  freezing  point,  in  a  dilute  solu- 
tion containing  sodium  chloride  and  magnesium  sulphate. 
The  residue  from  the  manufacture  of  iwtassium  chloride 
is  dissolved  in  hot  water  and  the  resulting  <oncentrated 
lye,  after  clarifying,  is  exposed  to  the  winter  cold  in 
elevated  shallow  wooden  cooling  tanks.  With  moderate 
cold  the  crystallisation  is  accomiilished  in  one  night.  The 
Glauber  salt  producinl  in  this  way  is  very  |)urc,  being  free 
of  iron,  and  therefore  es|iecially  suited  for  the  pre|Nvra- 
tion  of  white  glass. 

The  large  (piantities  of  final  lye  from  the  manufacture 
of  potassium  chloride  ])artly  serve  for  the  pro^iuction  of 
brominf  and  arc  then  run  into  the  rivers,  or  they  may  be 
used  in  the  manufacture  of  magnesium  chloride.  The 
bromine  (listillation  takes  place  from  the  heated  lye  by 
means  of  manganese  dioxide  and  sulphuric  acid  in  granite 
or  sandstone  vessels,  or  by  the  introiluction  of  nii>c<Mis 
chlorine.  Now  electrolytic  methods  are  al.so  employed 
in  bromine  production,  but  liquid  chlorine  is  mostly  used 
on  account  of  itn  present  low  ])rice. 

Maynesium  chloride  is  produced  by  steaming  the  final 
lye,  whereby  the  iron  present  is  detnisit^l,  and  then 
running    the    clarified,    somewhat    coole<l    solution     into 


iron  or  wooden  vessels.  It  is  employed  in  the  textile 
industry,  but  also  in  the  preparation  of  Uooring.  For 
this  i)ur|X)se  it  is  worked  into  a  nuiss  with  water,  burned 
magnesia,  and  a  filler,  is  stroked  over  in  the  .same  way 
as  ordinary  cement  and  quickly  hardens. 

Industrial  ap/Jicntiou  of  the  potash  salts. 

The  preparation  of  caustic  potash  and  potashes  employs 
about  one  half  of  the  |)ota.ssium  chloride  used  in  industry. 
Both  are  chielly  employed  in  soap  manufacture.  Potashes 
are  also  employed  in  gla-ss  and  ))ai>er  manufacture,  in  the 
preparation  of   colours,   in   printing  and   photograjihy. 

The  next  important  product  is  saltpeter,  in  the  manu- 
facture of  which  one-third  of  the  total  industrial  potassium 
chloride  is  used. 

The  three  i>roducts,  caustic  potash,  |K)tashes,  and  salt- 
peter, used  up  five-sixths  of  the  industrially  employe<l 
))otassium  chloride.  The  remaining  sixth  ])art  is  divided 
amongst  a  few  other  products,  of  which  the  more  im|>ortant 
is  potassium  chlorate,  claiming  one-eighth  of  the  total 
jwtassium  chloride.  Its  chief  use  is  in  the  preparation  of 
matches,  and  since  there  is  a  growing  tendency  to  produce 
matches  free  of  sulphur  and  |>hosphorus,  its  use  is  on 
the  increase.  For  example,  in  1889  H(MM)  tons  were 
prepared  for  this  purpose,  and  in  1903,   14.0(10  tons. 

In  the  manufacture  of  /mlassium  chromate  one-twentieth 
of  the  industrial  potassium  chloride  is  employed.  This 
is  used  in  the  textile  and  colour  industries  and  in  modem 
photograpliic  printing  aiul  reproduction  processes. 

In  1880,  rather  more  than  half  the  total  production 
potash  salts  was  still  used  for  industrial  purposes ;  in 
1885  the  agricidtural  was  equal  to  the  industrial  coiuump- 
tion.  In  1888  53  per  cent,  of  the  {wtash  salts  was  use<i 
in  agriculture,  in  1905  843  per  cent.,  until  at  the  present 
day  industries  use  les.s  than  15  jwr  cent,  of  the  total 
production  of  potash. 


London  Section. 


Heeling  held  at  Burlington  House  on  Monday,  April  5th, 
1909. 

MR.    E.    GRANT    HOOPER   IN    THE    rH,iIB. 

BOGHE.M)  C.ANXEL  OR  '•  TORBAXE  HILL 
MINERAL."  AND  OTHER  SO-CALLED  "  BITL- 
.MINOUS   COAL.S." 

by  watson  smith, 
(abstract.) 

After  exhibiting  a  fine  specimen  of  this  now  extinct 
coal  given  him  by  the  late  Dr.  ,Ias.  Young.  K.R.S., 
and  after  a  brief  historic  and  chemical  description,  the 
author  pointed  out  that  whereas  in  the  celebrate<l  trial 
of  1853.  it  was  decided  that  the  mineral  in  question  wa.< 
a  coal,  immediately  afterwards,  a  similar  trial  conducted 
in  Berlin  under  the  auspices  of  the  ZoUvereindirection 
yielded  just  the  contrary  result,  so  that  whereas  in  Britain 
the  substance  was  "  coal,"  in  (Jermaiiy  it  was  rcgardc<l 
as  "  a  liituminous  substance,  but  not  coal."  He  then 
drew  attention  to  the  fact  that  not  only  is  "coal"  a 
term  involving  some  ambiguity,  as  being  strictly  a  com- 
mercial or  trade  term,  but  so  likewi.se,  even  to  a  greater 
extent,  is  the  word  "  bituminous "  as  applied  to  coal, 
the  amoimts  of  actual  bituminous  matter  solulile  in  bcnicm 
and  similar  solvents  in  the  richest  canncis,  being  mosth 
below  1  |)er  cent,  and  too  small  to  appreciably  affect  thi 
physical  proix^rties  of  the  mineral.  .Among  afl  the  known 
coals,  a  great  exception  is  the  Japanese  Miike  loal  (a 
lignite),  with  9-5  per  cent,  of  bitumen  (this  .1.,  1892.  .■>9I  ; 
also  1891,  97<»).  In  this  case  the  physical  proi»ertic' 
are  affected  by  the  presence  of  so  much  bitumen,  for  thi' 
coal  yields  volumes  of  intensely  black  smoke  when  it  is 
used  for  firing  up.  The  term  '  bituminous  "  has  doid)tles« 
been  chiefiy  applied  in  the  past  to  canncis  and  cakini: 
coals,  etc.,  because  of  the  external  pitchy  or  bitumen-like 
appearance  they  have  lieen  thought  to  present,  and 
because  in  burning,  certain  of  them  undergo  a  kind  of 
semi-fusion,  with  decomposition.     To  remove  a  dangerous 
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ambiguity  which  might,  in  contracts,  etc.,  give  rise  to 
disputes," the  author  proposed  tlie  entire  abolition  of  the 
term  "  bituminous  "  as  applied  to  coals. 

DisctrssiON. 
Mr.  0.  GuTTMANN  said  that  this  mineral  played  at  one 
time  a  certain  part  in  connection  with  the  manufacture 
of  explosives.  The  early  dynamite  was  absorbed  by 
kieselguhr,  and  between  "18G.5  and  1870,  it  was  thought 
that  silica  played  an  important  part  in  the  constitution 
of  dynamite.  During  the  siege  of  Paris,  when  it  was 
required  to  produce  dynamite,  the  necessary  silicious 
material  was  obtained  in  the  ashes  of  Boghead  coal. 


VAPOUR-GALVANISING. 

BY  S.    COWPER-COLES. 

Vapour-galvanising  is  distinctive  from  all  other  forms 
of  galvanising  inasmuch  as  the  vapour  of  zinc  is  employed 
for  coating  metal  surfaces  instead  of  dipping  them  into 
molten  zinc  or  into  an  aqueous  solution  thi-ough  which 
a  current  of  electricity  is  passed. 

Vapour-galvanising  can  be  subdivided  under  two 
heads,  namely,  the  zinc  dust  process  and  the  molten 
zinc  vapour  process. 

Zinc  dust,  which  is  an  essential  feature  of  the  first 
process,  is  the  product  formed  during  the  distillation 
of  zinc  from  its  ores,  but,  as  the  demand  now  exceeds 
the  supply  obtainable,  by  the  ordinary  process  of  dis- 
tillation from  the  ore.  it  is  made  by  distilling  zinc  from 
the  crude  metal.  Zinc  dust  usually  contains  about  80 
per  cent,  of  metallic  zinc,  coated  with  a  film  of  oxide, 
which  prevents  the  metallic  zinc  from  running  into  a 
molten  mass  when  heat  alone  is  applied.     It  is  therefore 


Fig.  1. — Furnace  tor  vapour-galvanising. 

particularly  suitable  for  the  process  about  to  be  described, 
as  all  risk  of  fusing  and  coating  the  iron  under  treatment 
with  molten  zinc  is  thus  obviated.  Zinc  dust  volatilises 
at  a  low  temperature,  due  no  doubt  to  its  mistable 
physical  condition.  This  fact  was  observed  when  some 
experiments  were  being  made  in  connection  with  the 
annealing  of  cast  iron  in  1902.  Zinc  dust,  when  in  contact 
with  another  metal,  such  as  iron  or  copper,  volatilises 
at  a  much  lower  temperature  than  it  would  otherwise ; 
a  piece  of  iron  placed  in  zinc  dust  and  heated  to  a  temfjer- 
ature  several  hundred  degrees  below  its  melting  point 
is  quickly  coated  with  zinc ;  if  a  similar  piece  of  iron  is 
suspended  just  above  the  zinc  dust,  no  deposit  of  zinc 
takes  place.  In  the  former  case  an  electric  current 
is  generated  which  probably  reduces  the  volatilising 
point. 

The  process  of  vapour-galvanising  witli  ^inc  dust 
in  practice  is  carried  into  effect  in  the  following  manner  : — 
The  zinc  dust  and  the  iron  articles  to  be  coated  are  placed 
in  an  air-tight  iron  drum,  whicli  is  heated  in  a  gas-fired 
furnace,  as  shown  in  Fig.  1,  to  obtain  a  temperature  within 
the  drum  of  about  600°  F.,  that  is  to  say,  the  zinc  dust  is 
brought  to  about  this  temperature.  The  length  of  time 
at  which  the  drum  is  kept  at  this  temperature  depends 


Fig. 


-Method  of  discharging  contents  of  drum. 


on  the  thickness  of  the  coat  required,  a  few  hours  usually 
sufficing.  Tlie  drums  are  emptied  over  an  iron  grid. 
Fig.  2,  which  retains  the  zinc-coated  articles  and  allows 
the  zinc  dust  to  fall  into  a  receptacle  from  which  it  is 
carried  by  a  bucket  elevator  to  a  bin  ready  for  recharging 
tlie  drums.  The  iron  articles,  when  cleaned  from  the 
zinc  dust  by  means  of  a  steam  jet.  are  found  to  be  coated 
with  an  even  distribution  of  zinc  which  is  alloyed  with  the 
iron  surface,  as  shown  in  Fig.  3,  the  depth  of  the  alloy 
depending  both  on  the  temperature  and  the  length  of 
time  the  minimum  working  temperature  is  maintained. 
The  zinc  iron  alloy  is  non-corrosive,  and  does  not  rust 
even  when  tlie  zinc  surface  has  been  removed  by  abrasion. 
A  complete  apparatus  for  coating  small  articles  such 
as  bolts,  nuts,  and  screws,  is  shown  in  Fig.  4,  and  consists 
of  an  iron  drum,  heated  by  gas  and  rotated  by  hand, 
or  by  suitable  gearing.  It  is  found  in  practice  that  the 
iron  drum  does  not  become  coated  with  zinc  even  after 
being  in  use  for  several  years,  due  to  the  high  temperature 
of  the  drum  as  compared  with  the  temjwrature  of  the  zinc 
dust.  Wlien  it  is  desired  to  obtain  a  thin  even  distribution 
of  zinc,  as  for  instance  on  thin  steel  plates,  which  are  being 
used  in  place  of  lithographic  stones,  it  is  advantageous  to 
mix  the  dust  with  some  inert  material  such  as  finely- 
divided  silica,  excellent  results  being  obtained  with  9 
parts  of  silica  to  one  of  zinc  dust.  The  amount  of  zinc 
oxide  present  can  vary  considerably  and  yet  give  good 
results,  the  percentage  can  readily  be  controlled  by  adding 
hydrocarbon,  by  greasing  some  of  the  articles  to  be  zinc- 


Fio.  3. — Photomicrograpli  of  zinc-iron  alloy. 
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galvanised  iron  when  subjected  to  Preeoe's  test  is  due 
to  the  protection  of  the  zinc  by  the  deposited  copper, 
thereforf,  experiments  were  made  with  a  solution  of 
ferric  Bulphuto.  which  dissolves  zinc  without  forming  a 
precipitate  on  the  zinc  coating.  To  test  this,  known 
areas  of  vapour-galvanised  and  hot-galvanised  plate 
were  exposed  to  the  action  of  ferric  sulphate  solution 
for  an  equal  period  and  the  amount  of  ferrous  salt  formetl 
bv  the  reducing  action  of  the  zinc  determined.  The 
column  headed  "  Weight  of  zinc  dissolved  "  °'-™'°  ♦»'» 
relative  corrosions : — 


Fio.  4.— Uas-beatcd  furnace  tor  small  articli*. 
ooated,  or  by  addmg  finely-divided  carbon  to  the  zinc 

'  "it"  was  at  one  time  thought  that  zinc  dust  containing 
carbon  might  have  a  detrimental  effect  on  the  nature 
of  the  deiwsit.  due  to  the  retention  of  small  portions 
of  carbon  setting  up  galvanic  action  in  the  presence  of 
moisture;  the  mieroseoiw  did  not  reveal  any  particles 
of  carbon  on  the  zinc  surface.  The  carbon  required  for 
reducing  anv  excess  of  oxide  is  more  ethcaeioiis  if  added 
in  the  form"  of  a  hydrocarbon  instead  of  m  tlio  form  of 
linelv-divided   carbon.  .  . 

Tlio  advantages  of  vapour-galvanising  are  that  it 
is  cheai>cr  than  the  ordinary  hot-galvanising,  forms  a 
better  protection  and  at  the  same  time  enables  screw 
threa<ls  and  machine  work  to  be  coated  with  an  even 
distribution  of  zinc,  so  that  the  parts  tit  together  and 
work  iiuitc  freely,  projier  allowance  having  been  made  for 
the  required  thickness  of  the  zinc. 

In  vaoour-palvanising  sheets,  they  are  placed  in  a 
drum  rotating  in  a  furnace  :  each  time  the  drum  is  rotated 
the  slieets,  which  are  held  between  knife  edges,  take 
up  a  diflerent  position,  thus  ensuring  the  plates  being 
free  from  flaws  and  weak  places  in  the  zinc  coating. 

The  suriacos  obtained  bv  hot-,  electro-,  and  vapour- 
calvanising  are  diflcrent  in  each  ca.se,  so  much  so  they 
can  be  readilv  distinguished  by  anyone  conversant  with 
the  three  processes.  In  the  ca.se  of  hot  galvanming, 
the  surface  is  simngled.  or,  if  not  spangled,  has  the 
appearance  of  cast  metal.  In  the  case  of  electro-galvan- 
ising, the  surface  is  free  from  spangles,  but  has  a  matted 
or  frosted  surface,  which  is  uniform  if  the  work  has  been 
well  executed.  Vaimur-galvanising  is  again  distinctive 
from  the  two  former  proces.scs,  the  general  api»arance 
re><emhles  more  that  of  electro-galvanising  than  hot- 
iialvanising,  but  is  more  lustrous  and  metallic  and  the 
coating  is  more  uniformlv  distributed  over  the  whole 
surface  than  in  the  ca.se  of  hot  and  electrogalvanismg 

processe^s^  sulphate    testa,    known    aa    Preecc's   test, 

namely  one  minute's  immersion  in  a  saturated  solution 
of  copper  sulphate,  is  not  applicable  as  a  comparative 
test  of^the  thickness  of  zinc  applied  by  the  vapour  or 
electro-zincing  processes,  for  the  following  reasons:— 
On  applying  Preece's  test  to  vapour.galvanised  articles 
and  hot.galvaniscd  articles  coated  with  an  equal  thickness 
of  zinc,  the  former  require  from  three  to  four  times  the 
number  of  immersions  which  suffices  to  remove  the  zino 
from  the  latter.  When  hotgalvanised  articles  are 
place<i  in  a  .saturated  solution  of  copi)cr  sulphate,  the 
copper  is  precipitated  in  a  loose  form,  but  w-lien  vapour- 
ealvanised  or  electro-zinced  articles  arc  similarly  treated 
the  copper  adheres  firmly  to  the  zinc  and  no  fresh  surface 
is  expo.si-d,  apparently  due  to  the  deposit  of  zinc  applied 
by  the  electro-zincing  and  vapour-galvanising  processes 
having  a  fine  matted  surface. 

It    would    appear    from    these    observations    that    the 
apparently    great    resistance     to    corrosion    of    vapour- 
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Sample  Xo.  2  was  moistened  with  water  and  allowed 
to  dry,  the  oxide  formed  appeared  to  protect  the  zinc, 
and  this  protection  is  more  marked  if  water  is  allowed 
tc  act  for  a  longer  period  than  was  done  in  these  experi- 
ments. The  variations  in  the  results  are  probably  due 
to  the  amount  of  zino  iron  alloy  formed,  dependent  on 
the  temperature  employed.  Sample  No.  5.  vapourised 
copper,  although  the  zinc  coating  was  the  heaviest,  yet 
the  corrosion  was  in  this  case  the  least,  due  no  doubt  to 
the  amount  of  brass  coating  formed  beneath  the  compara- 
tively thin  zinc  coating.  On  testing  this  sample,  as 
in  the  other  cases,  with  copper  sulphate  solution,  instead 
of  a  brown  precipitate  of  copper,  a  bright  metallic  deposit 
was  obtained  and  no  further  action  seemed  to  occur. 
From  the  results  of  these  experiments  and  other  tests, 
it  may  be  concluded  that  vapourising  offers  equal  and 
probably  greater  resistance  to  ordinary  corrosive  influence 
than  hot-galvanised  iron  coated  with  an  equal  weight 
of  zinc,  and  the  resistance  is  considerably  increased 
by  repeated  moistening  and  drying,  so  as  to  form  an  oxide 
w'hich  renders  the  surface  less  soluble. 


Fio.  5.— Apparatus  for  vapour-galvanUlng  with  metallic  zinc 

The  second  process  referred  to  at  the  Ix-ginning  of  the 
paper,  namely,  tho  molten  zinc  vapour  process,  does 
not  nc-cssitnte  the  use  of  zinc  dust,  nor  are  the 
materials  to  be  coated  brought  into  contact  with  the 
molten  metal  or  anv  of  its  compounds;  they  an- 
placed  in  a  separate  chamlx-r  filled  with  zinc  vanonr 
or  placed  above  the  molten  zinc.  A  convenient  form 
of  apparatus  is  8ho«-n  in  Fig.  5.  It  consists  of  «n 
inner  drum,  C,  composed  of  wire  netting  or  g""*!  '" 
which  the  articles  to  be  galvanised  arc  placed.  Ihi^ 
cage  or  hollow  drum  is  slowly  rotated  inside  »"«>"»'■' 
cylinder,  H,  composed  of  wrought  iron,  in  which  the 
metallic  zinc  is  heated  by  means  of  gas  or  an  electnc 
furnace  or  any  other  suitable  means,   to  a  temi>eralurr 
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sufficiently  high  to  volatilise  the  zinc.  Hydrogen  or  other 
suitable  gas  is  forced  into  the  apparatus  througli  the  tube, 
A,  and  a  pilot  of  hydrogen  is  kept  burning  through  a  small 
hole  in  the  door.  D,  which  makes  a  gas-tight  joint  when 
closed.  The  apparatus  for  vapourising  has  to  be 
modified  to  suit  various  requirements,  but,  in  almost  all 
cases  it  is  necessary  to  move  the  objects  to  ensure  their 
being  evenly  coated  with  zinc. 

A  modification  of  the  vapour  process  is  applied  to 
the  inlaying  and  decorating  of  metallic  surfaces.  The 
modus  operandi  briefly  consists  in  coating  the  article 
to  be  decorated  with  a  stopping-off  composition,  these 
portions  which  are  to  be  inlaid  being  left  exposed.  The 
stopping-oft  composition  is  applied  by  hand  or  by  stencils 
or  the  whole  of  the  surface  is  coated,  and  those  portions 
which  arc  to  be  inlaid  removed  with  a  suitable  tool. 
The  metal  object  thus  prepared  is  then  placed  in  an  iron 


Fig.  tJ. — i'uruacti  lur  uruameutmy;  aud  iulayiug  metallic  surfaces. 

receptacle  -^containing  the  metal  which  is  to  be  inlaid 
in  a  powdered  form  or  subjected  to  metallic  vapour  by 
the  process  just  described.  If  the  zinc  is  the  metal  to 
be  inlaid,  zinc  dust  is  the  powder  employed.  When  the 
article  has  obtained  the  desired  depth  of  inlay  and  onlay, 
it  is  allowed  to  cool  and  then  removed  and  brushed  with 
a  stiff  brush  to  remove  the  stopping-off  composition. 
A  useful  type  of  furnace  for  this  class  of  work  when 
using  the  zinc-dust  vapour  process  is  shown  in  Fig.  0, 
and  a  specimen  of  the  results  obtained  in  Fig.  7. 

The  vapour  process  enables  a  variety  of  effects  to  be 
obtained  and  a  number  of  metals  to  be  blended  together 


Fig.  7. — Copper  panel  inlaid  with  zinc. 


which  hitherto  has  been  impossible,  and  alloys  of  many 
colours  and  tints  to  be  obtained  in  the  one  operation. 
The  thickness  and  depth  to  which  the  metals  are  to 
be  inlaid  and  onlaid  can  be  controlled  at  the  will  of  the 
operator.  Tliis  vapour  process  of  burning  in  and  blending 
metals  enables  very  beautiful  colour  effects  to  be  obtained, 
the  colours  ranging  from  silver-white  to  yeUow  brass 
and  bronzes  of  various  shades  graduating  to  red  copper. 
A  great  charm  about  this  new  process  of  inlaying  metals, 
and  one  that  is  unique,  is  that  the  inlay  has  not  the  sharp 
line  of  demarcation  essential  to  damascening  and  similar 
processes,  but  a  soft  transition  from  the  inlaid  mctaf 
to  the  surrounding  metal.  For  instance,  in  the  case 
of  inlaying  zinc  in  copper,  the  zinc  is  surrounded  by  a 
band  or  halo  of  a  golden-coloured  alloy.  This  process 
of  inlaying  is  not  confined  to  zinc  and  copper  ;  it  has 
been  successfully  applied  to  such  metals  as  nickel,  cobalt, 
antimony,    and   aluminium. 

In  conclusion,  I  venture  to  express  the  hope  that  this 
new  process  of  galvanising  and  blending  metals  may 
prove  of  some  interest  and  benefit  to  the  metal  industries 
of    England. 

DiSCtlSSION. 

The  Chairman  said  he  was  much  struck  by  the  state- 
ment that  this  process  was  cheaper  than  the  comparatively 
simple  one  of  dipping,  and  that,  as  he  understood,  it 
was  unnecessary  that  the  articles  should  be  carefully 
cleaned  before  being  subjected  to  the  process.  He  should 
like  to  know  whether  he  had  correctly  understood 
the  author  in  that  respect,  and  also  if  it  was  a  fact 
that  the  process  did  actually  compete  in  point  of  cost 
with  the  ordinary  one  of  galvanising.  As  he  gathered 
the  ojjeration  took  several  hours,  during  which  a  con- 
siderable temperature  had  to  be  maintained,  and  a  certain 
amount  of  plant  was  necessary,  all  of  which  meant  cost. 
It  was  also  remarkable  that  there  were  two  such  distinct 
variants  of  the  process,  one  in  which  zinc  dust  was  used, 
and  the  other  in  which  molten  zinc  was  employed.  In 
neither  case  was  the  temperature  high  enough  to  reach  the 
volatihsation  point  of  zinc,  but  he  imagined  that  the 
passage  of  the  hydrogen  through  the  molten  metal  was 
essential  for  the  coating  of  the  articles  where  molten  zinc 
was  used.  Although  the  author  had  stated  that  this 
was  a  metallurgical  rather  than  a  chemical  paper,  yet 
there  was  one  special  portion  of  the  subject  in  which 
chemists  would  find  matter  for  discussion,  namely, 
a  consideration  of  what  was  known  as  Preece's  test  as 
a  suitable  means  of  ascertaining  the  actual  amount  of  zinc 
deposited  on  an  article  submitted  for  examination. 

Mr.  PHttiP  said  that  the  beauty  with  which  extremely 
minute  details  of  designs  were  reproduced  by  the  zinc 
vapour  process,  as  shown  in  the  photographs  exhibited, 
was  astonishing.  He  %vas  not  able  to  grasp  the  author's 
meaning  when  he  refeixed  to  the  existence  of  some  electric 
action  as  accounting  for  the  deposition  of  the  zinc  on 
metal  from  zinc  powder,  heated  below  the  vapourif.ing 
point.  He  (Mr.  Philip)  suggested  that  this  action  was 
rather  analogous  to  the  passage  of  carbon  into  iron 
in  the  cementation  process  at  temperatures  far  below 
the  melting  point  of  either  the  iron  or  the  carbon.  He 
agreed  with  tlio  Chairman  that  it  was  astonishing  that 
a  method  requiring  so  much  special  apjiaratus  and  so  long 
a  time  for  completion  could  compete  in  cost  with  the 
ordinary  rapid  hot  galvanising  process,  but  it  was  probably 
partly  due  to  the  fact  that  the  cost  involved  in  keeping 
large  tanks  of  zinc  melted  for  long  periods  and  the  depre- 
ciation of  the  tanks  and  of  the  zinc  itself  by  absorbing 
iron,  handicapjjed  the  older  ijrocess,  %\hilst,  on  the  other 
hand,  the  new  process  was  carried  out  at  a  temjjerature 
which  did  not  affect  the  temper  of  steel,  and  permitted 
the  zincing  of  accurately  machined  articles  without  their 
dimensions  being  sensibly  altered,  and  thus  possessed 
advantages  over  the  old  hot  galvanising  process,  which 
could  not  compete  with  it  in  these  respects.  Mr.  Cowper- 
Coles  had  found  that  Preece's  test  did  not  yield  satisfactorj- 
comparative  tests  with  the  electro-galvanised  iron  and 
vapour  galvanised  iron.  In  his  own  experience  he  had 
found  that  electrolytically  deposited  zinc  withstood 
Preece's  test  better  than  hot  galvanised  iron  for  the  same 
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weight  of  zinc  per  surface  area,  and  he  attributed  this 
to  the  purity  of  the  zinc  deposit.  Preece's  test  had 
to  be  very  carefully  tarried  out  to  be  of  any  value.  The 
article  under  test  waji  ])lunged  in  a  saturated  copper 
sulphate  solution  at  a  temperature  of  70°  K.  for  one 
minute,  it  was  then  taken  out  and  .«haken  in  a  rapid 
stream  of  water,  if  this  removed  all  the  copper  deposit 
the  test  was  repeated  until  an  adherent  layer  of  copper 
was  obtained  which  could  not  be  removed  from  the  metal 
surface  by  running  water.  When  this  point  hn<l  been 
reached  the  underlying  iron  or  steel  had  become  exposed, 
and  the  number  of  dips  required  to  reach  this  point 
was  a  mea.sure  of  the  satisfactory  protective  nature  of  the 
zinc  covering.  The  use  of  ferric  sulphate  solution  as  a 
substitute  for  copper  snli>hate  in  a  modified  I'reece's 
test  as  proposed  by  the  author  ap])eftred  to  him 
to  be  fallacious,  for  metallic  iron  itself  reduced  such  a 
solution.  The  author  stated  that  the  vajiour  galvanised 
steel  or  iron  did  not  resist  Pi-eece's  test  so  well  as  hot 
galvanised  or  electrolytically  galvanised  material,  but  on 
the  other  hand  it  i-esisted  corrosion  due  to  rusting  better, 
and  he  explained  this  as  being  due  to  the  formation 
of  a  protective  zinc-iron  alloy  on  the  surface  of  vapour 
galvanised  articles.  It  was  not  clear  whether  this  superior 
resistance  to  rusting  of  the  zinc-iron  alloys  xvas  an  observed 
fact  or  was  merely  a  fheor>'.  If  it  was  a  matter  of  ei- 
pericnce  it  settled  the  question,  but  the  formation  of 
these  zinc-iron  alloys  always  took  place  on  the  surface  of 
iron  or  steel  galvanised  by  the  ordinary  hot  process. 
The  amount  of  iron  i>resent  in  such  zinc-iron  alloys  ranged 
from  a  trace  up  to  about  ten  per  cent. 

Mr.  J.  W.  HiKCliLEV  said,  having  the  technical  super- 
vision of  this  process  in  the  United  Kingdom,  he  might 
perhaps  throw  a  little  light  on  some  of  the  points  which 
seemed  obscure.  The  author  had  described  the  pro- 
cesses as  "  v.ipour  galvanising,"  but  the  greater  ])ait 
of  the  paper  was  concenied  with  the  process  known  all 
over  the  world  as  "  8herardising.'"  in  honour  of  the  dis- 
coverer of  the  process,  Mr.  Sherard  Cowper-Coles  himself. 
In  the  process  of  "  sherardising,"  the  vapour  of  zinc  had, 
if  any,  a  very  secondary  action.  He  could  give  numerous 
facts  from  practical  working,  and  also  from  laboratory 
tests,  to  support  this  contention.  To  give  one  instance, 
in  "sherardising"  articles  produced  by  "punching" — as 
was  common  in  this  country,  punches  were  used  which 
were  not  sharp,  so  that  the  fibres  of  the  steel  or  iron 
were  torn  out,  forming  fine  fissures — invariably  those 
fissures  were  not  "  sherardised  "  ;  but  there  was  no 
reason  why  they  should  not  be.  were  the  process  a  vapour 
process  merely.  The  author  had  entirely  neglected 
perhaps  the  most  important  consideration,  the  percentage 
of  metallic  zinc  in  the  zinc  dust :  it  was  by  regulating 
that,  that  the  process  became  a  commercial  one  and 
capable  of  control.  The  regulation  of  the  temperature  only 
was  of  no  value,  because  tne  heat  could  not  be  controlled 
sufficiently  exactly  for  practical  purposes.  He  had  been 
unable  to  get  a  deposit  which  was  comparable  to  "  sherard- 
ising "  from  va]>our  only.  He  could  get  a  deposit,  but 
which  had  not  the  slightest  resemblance  to  "  sherardising," 
and  was  practically  and  commercially  useless,  and  further 
required  an  extremely  high  temperature  for  its  production. 
As  to  the  protective  value  of  the  process,  f}ve  or  six  years 
ago,  in  its  early  days,  pulley  blocks  were  "  sherardised  " 
which  had  been  in  use  in  the  open  air  ever  since,  and  which 
were  as  good  to-day  as  when  ihcy  left  the  factorj',  with 
the  exception  of  the  wear  and  tear  on  the  chains.  They 
had  been  exposed  cverj-  winter  and  summer  to  all  changes 
in  the  weather.  The  question  of  cost  was  simple.  A 
quarter  of  an  ounce  of  zinc  per  square  foot,  applied  to  an 
article  by  the  "sherardising"  process,  was  more  effective 
than  two  ounces  applied  by  wet  galvanising,  so  that  the 
saving  in  zinc  alone  was  enormous.  Again,  when  properly 
farricd  out.  the  amount  of  waste  was  practically  nil. 
During  the  last  year  at  the  Willesticn  Works  the  amount 
of  zinc  lost  was  only  that  occasioned  by  handling,  and  in 
the  crannies  of  the  factory,  which  was  swept  up  and  sold 
as  sweepings.  Other  items  of  cost  were  the  pickUng 
of  the  gtxxls  and  the  putting  into  the  drums.  The  pickling 
must  be  carried  out  far  more  carefully  than  had  been 
suggested,  and  although  in  the  laboratory  it  was  pos.sible 
to  get  a  coating  on  greasy  goods,  they  were  always  par- 


ticularly careful  to  remove  any  oil,  unless  it  were  an 
extremely  small  amount,  because,  although  it  might  not 
interfere  with  the  process  so  far  as  getting  a  coating, 
it  produced  a  bad  colour  and  quickly  spoilt  the  zinc 
dust  for  future  use.  The  temperature  required,  depended 
largely  on  the  character  of  the  steel  or  iron  ;  for  cast  iron 
it  must  be  higher  than  for  wrought  iron  and  mild  steel. 
"Sherardising  "  began  at  160° C.  with  mild  steel,  but  200°  C. 
was  generally  necessary  for  cast  iron.  There  was  another 
important  point  with  regard  to  this  process ;  it  showed 
mechanical  faults  in  the  articles.  If  a  bad  weld  were 
present,  or  a  crack  in  a  tube,  the  process  showed  the 
existence  of  these  faults ;  so  that  he  would  suggest 
to  engineers  who  wanted  to  be  sure  of  permanence  and 
excellent  goods,  that  they  should  specify  this  process. 
Another  interesting  thing  was  that  owing  to  the  time 
character  of  the  process,  a  slow  rise  of  temperature  followed 
by  a  slow  cooling,  the  articles  were  extremely  well  annealed, 
and  the  result  was  that  chains  and  such  articles  as  were 
struck  from  a  bar,  or  bolts  or  nuts  which  were  struck 
in  a  machine  and  immediately  coded  by  a  How  of  water, 
were  actually  stronger  and  would  stand  work  much  bettei 
after  the  process  than  before.  In  fact,  in  the  case  of  chains, 
and  many  other  goods,  the  strength  increased  about  6 
per  cent.  Springs  also  could  be  "sherardised"  without 
their  temper  being  affected,  and  large  quantities  of  springs 
were  so  treated  for  exposure  out  of  doors. 

Mr  Bryan  C'orcokan  said  that  in  galvanising  by  the 
wet  process  the  coating  was  apt  to  crack  off  and  the 
surface  was  very  easily  nisted.  He  should  like  to  know 
whether  plates  dealt  with  in  this  way  could  be  bent  better 
and  whether  wire  could  be  woven,  and  especially  whether 
wire  so  ti-eated  could  be  afterwards  drawn  so  as  to  leave 
it  with  a  good  suiface  and  a  good  coating  that  would  not 
come  off  in  the  process  of  weaving. 

Mr.  Walter  F.  Reid  said  there  seemed  to  be  some  doubt 
as  to  what  it  was  that  deposited  the  zinc  on  the  surface 
of  the  iron.  For  the  present,  he  preferred  to  fake  the 
opinion  of  the  author,  and  to  consider  that  the  zinc 
volatilised  ;  but  the  interesting  problem  was  how  did  it 
volatilise  ?  Did  it  volatihse  because  of  the  carbon 
monoxide  that  perhaps  jiermcated  the  walls  of  the  cylinder 
in  which  it  was  heated  ?  That  might  account  for  the  fact 
that  the  zinc  did  not  deposit  itself  on  the  internal  walls 
of  the  cylinder,  which  themselves  were  made  of  the 
same  material  as  that  on  which  the  zinc  was  deposited. 
Another  interesting  point  was  the  use  of  zinc  dust 
for  the  purpose,  which  contained  a  certain  pereentHge 
of  oxide.  They  all  knew  that  zinc  dust,  if  not  exactly 
a  waste  product,  could,  at  any  rate,  be  obtained  at  a  lower 
price  than  spelter,  and  possibly  that  might  obviate  the 
increa.se  of  cost,  if  there  were  any,  in  the  process.  But 
there  were  losses  in  connection  with  the  ordinary  hot 
galvanising  which  ought  to  be  borne  in  mind,  for  instance, 
the  alloy  of  iron  and  zinc,  which  formed  in  that  process, 
was  clear  evidence  that  the  coating  was  more 
efficient  than  in  wet  galvanising,  where  no  such  inter- 
mediate alloy  was  formed.  In  the  hot  process 
one  of  the  difficulties  was  that  a  large  percentage 
of  the  alloy  with  iron  might  be  formed  if  the  temperature 
were  kept  too  high.  It  seemed  to  him  that  the  inter- 
mediate coating  was  not  only  protective  to  some  extent, 
but  it  also  made  the  zinc  adhere  as  well  as  it  did  to  the 
article.  Mr.  Corcoran  was  quite  correct  in  saying  that 
zinc  deposited  by  the  ordinary  cold  process  was  apt  to 
flake  off,  which  was,  he  thought,  because  that  intermediote 
coating  was  not  formed.  With  regard  to  the  percentage 
of  zinc  oxide,  he  should  like  to  ask  the  author  if  he  had 
tried  the  maximum  ]icrccntagc  of  oxide  which  could  be 
tised,  mixed  with  the  metallic  zinc  dust.  Zinc  oxide 
was  now  being  jiroduced  on  a  very  large  scale  in  Upper 
Silesia,  and  he  had  the  pleasure  of  assisting  in  some 
experiments  there  a  short  time  ago,  where  zinc  oxide 
was  being  produced  in  a  ven.'  large  quantity  from  the  old 
residues  of  the  mines.  There  were  more  than  a 
million  tons  r.f  these  residues  from  which  was  produced  an 
oxide  of  7.inc.  slightly  contaminated  with  iron,  and  that 
iienentnge  of  iron  rather  re<luced  the  value  of  the  product, 
bwause  it  interfered  with  the  colour  when  the  zinc  oxide 
was  used  for  making  paint.  It  seemed  to  him  that  in  such 
a  process  as  this,  an  oxide  of  that  kind  might  be  very  well 
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available  for  galvanising,  and  could  be  produced  very 
cheaply. 

Dr.  G.  T.  Morgan  asked  whether  zinc  dust  vaporised 
more  readily  than  the  massive  metal,  and  whether  at  the 
temperature  of  the  process  zinc  dust  had  any  appreciably 
different  vapour  pressure  to  zinc  itself. 

Mr.  CowPEK-CoLES,  in  reply,  said  the  first  question 
raised  was  that  of  cost.  Undoubtedly,  the  cost  of  vapour 
galvanising  was  less  than  that  of  hot  galvanising,  the 
chief  reasons  being  that  no  zinc-iron  alloy  was  formed, 
and  the  whole  of  the  zinc  dust  was  consumed,  and  there 
was  no  waste.  If  the  zinc  dust  deteriorated  at  all,  it 
could  always  be  renovated  by  the  addition  of  carbon. 
The  temperature  required  for  vapour  galvanising  was  very 
low  as  compared  with  hot  galvanising  ;  it  never  need 
exceed  600°  F.,  and  was  quite  workable  even  at  500°  F. 
In  the  case  of  hot  galvanising,  a  large  mass  of  metal 
had  to  be  kept  molten  day  and  night ;  the  molten  zinc 
was  eontinually  working  on  the  iron  tanks  to  form  a  zinc- 
iron  alloy,  which  was  only  saleable  at  a  considerably 
reduced  coat.  Another  saving  effected  by  vapour  galvan- 
ising was  that  the  cleansing  had  not  to  be  carried  out 
to  the  same  degree  of  nicety  as  in  the  ordinary  hot  process 
or  in  electro-zincing.  The  next  question  raised  was 
that  of  the  temper  of  the  articles  treated  and  their  elasticity. 
Among  the  sjjecimens  exhibited,  would  be  found  files  and 
watch  springs  coated  by  the  vapour  process,  which  had  not 
lost  their  temper  in  any  degree.  Specimens  of  iron  plate 
which  had  been  vapour  galvanised  and  then  rolled  and 
drawn,  were  also  exhibited. 

With  reference  to  the  maximum  amount  of  zinc  oxide 
which  could  be  present  in  the  zinc  and  yet  give  satisfactory 
results,  he  had  not  the  figures  with  him,  but  he  had 
carried  out  experiments  extending  over  many  months, 
using  the  same  zinc  dust  and  adding  only  a  sufficient 
quantity  each  day,  to  make  good  the  actual  metallic  zinc 
vaporised.  It  was  found  that  the  zinc  became  more 
oxidised  each  day,  as  the  drums  were  opened  when  the 
zinc  dust  was  still  hot.  If  he  remembered  rightly  they 
found  they  could  get  good  results  with  only  40  per  cent. 
of  metallic  zinc  present,  although  it  took  somewhat  longer 
to  obtain  the  same  weight  of  zinc  per  square  foot  on  the 
iron  articles  under  treatment. 
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MK.    MAXIMILIAN    TOCH    IN    THE    CHAIK. 

LITHOPONE. 

BY    HERMAN    S.    RIEDERER,    PH.D. 

The  earliest  reference  which  can  be  found  for  the  pro- 
duction of  litho])one,  known  also  as  Ponolith,  Griffiths' 
White.  Graves'  White,  and  Zincolith,  was  ■).  li.  Orr's 
English  patent  of  Feb.  10,  1874,  for  an  Improved  Zinc 
White.  Theoretically  it  is  a  molecular  mixture  of  zinc 
sulphide  and  barium  sulphate,  but  the  products  which 
are  on  the  market  contain  other  sub.stanees  as  well. 
The  advantages  claimed  for  it  are,  that  it  is  not  affected 
by  sulphides  and  has  high  covering  power,  and  its  dis- 
advantages, due  to  particular  methods  of  manufacture, 
are,  that  on  exposure  to  sunlight  it  often  turns  grey  and 
becomes  chalky. 

To  make  it,  solutions  of  barium  sulphide  and  zinc 
sulphate  are  mixed  in  molecular  proportions.  The 
resulting  precipitate  of  zinc  sulphide  and  barium  sulphate 
is  then  dried,  heated  in  a  furnace,  ground,  washed,  and 
re-dried.  The  greatest  care  i.s  necessary  to  obtain  suffi- 
ciently pure  solutions,  as  metals  which  form  black  or 
coloured  sulphides  would  give  the  pigment  a  grey,  yellow, 
or  brown  tint. 

Barium  suljihide  is  obtained  by  roasting  ground  barytes 
with  coal  or  other  carbonaceous  material  in  a  reducing 
atmosphere.  Two  types  of  furnaces  are  used,  viz.,  fiat 
bed  reverbatory   and   rotary   kiln  (Bruckner);    either   is 


equally  good.  Lixiviation  of  the  product  of  the  roastinj, 
gives  a  solution  of  sufficient  purity  for  the  next  stage  of  the 
process. 

For  the  zinc  sulphate  solution  any  zinc  bearing 
material  may  be  used.  Spelter  and  dross  leave  little  or 
no  zinc  in  the  insoluble  residue,  but  zinc  ashes  usually 
leave  so  touch  mud  in  the  solution  tanks  that  the  unit  of 
zinc  in  this  material  is  not  so  valuable.  As  regards 
impurities  the  sulphide  metals  cause  little  trouble. 
Arsenic  and  antimony  either  disappear  as  arsine  and 
stibine  where  metallic  zinc  is  used,  or  are  precipitated 
with  the  copper  and  cadmium  by  adding  some  barium 
sulphide  solution.  Iron  and  manganese  are  usually  re- 
moved by  boiling  with  bleaching  powder.  A  more  powerful 
oxidising  agent  and  longer  boiling  are  usually  necessary 
when  manganese  is  present. 

The  two  solutions  in  proportionate  quantities  are  then 
mixed  to  produce  the  molecular  precipitate,  which  is  then 
lilterpressed  and  dried.  Vacuum  dryers  are  now  coming 
into  use  in  place  of  hot  air  rooms.  The  dried  precipitate 
is  white,  but  lacks  body  ;  this  is  produced  by  the  burning. 
Over-burning  converts  some  of  the  zinc  sulphide  into 
oxide,  which  reduces  the  value  of  the  pigment  both  as  to 
strength  and  yield ;  under-burning  gives  a  pigment 
without  body.  Some  zinc  oxide  is  always  found  in 
lithopone,  but  it  should  be  kept  below  2  per  cent.;  it 
ranges  between  0-5  per  cent,  and  12  per  cent.  After 
the  burning,  the  red  hot  iiigment  is  at  once  quenched 
and  ground  fine,  after  which  it  is  thoroughly  wa.shed, 
dried,  disintegrated,  and  packed.  Pelible  mills  are  now 
Ijeing  tried  to  replace  the  older  buhr  stone  mills. 

Ordinary  lithopone  contains  about  29-5  per  cent,  zinc 
sulphide.  '  A  higher  grade,  containing  from  45  per  cent, 
to  48  per  cent.  sul])hide,  is  jiroduced  by  replacing  part 
of  the  barium  sulphide  by  sodium  sulphide,  and  washing 
out  the  resulting  sodium  sulphate.  Lower  grades  are 
also  made  by  replacing  part  of  the  zinc  sulphate  by 
sodium   sulphate. 

There  is  much  diversity  of  opinion  as  to  why  lithopone 
turns  grey  on  exposure  to  sunlight,  and  many  patents 
have  beeii  taken  out  for  the  manufacture  of  a  light-proof 
product.  But  the  real  causes  have  not  been  definitely 
determined,  though  lack  of  purity  in  the  product  seenis 
the  most  probable  cause.  Zinc  sa"lts  other  than  the  oxide 
and  sulphide  are  often  found,  but  1  per  cent,  to  2  per  cent, 
of  these  are  not  usually  considered  objectionable.  The 
production  of  lithopone  is  increasing. 

MANUFACTURE     AND     PROPERTIES     OF     MILD 
PROCESS    WHITE    LEAD. 

BY   DR.    C.    D.    HOLLEY-. 

The  "  Mild  process "  for  manufacturing  white  lead 
is  the  only  one  in  practical  operation  in  this  country 
which  does  not  require  the  use  of  acids,  alkalis,  or  other 
chemicals  in  the  process  of  manufacture,  every  trace  of 
which  should  be  removed  from  the  finished  product, 
necessarily  involving  certain  purifying  processes  which 
in  themselves  are  expensive  and  costly,  and  if  incomplete 
will  cause  a  marked  deterioration  in  the  quality  of  the 
lead  produced.  This  process  derives  its  name  from  the 
fact  that  it  is  the  mildest,  simplest,  and  most  natural 
process  possible  for  the  manufacture  of  white  lead — 
metallic  lead,  air,  water,  and  carbon  dioxide  being  the 
only  substances  required.  Tliere  are  no  impurities  to  be 
renioved,  no  off  grade  lead  whicli  must  be  blended  m, 
or  sold  at  a  much  reduced  price,  no  by-prodiicts  of  any 
kind.  This  process  results  in  the  production  of  one  uniform 
product,  a  jnire  basic  lead  carbonate  of  approved 
chemical  and  physical  constitution  and  of  a  whiteness, 
density,  and  covering  power  not  exceeded  by  that  of  any 
other  make  of  white  lead. 

Numerous  attemiits  have  been  made  to  reduce  lead  to 
a  granulated  form  and  then  bv  attrition  and  agitation 
in  the  presence  of  water  and  carbon  dioxide  secure  con- 
version into  white  lead,  among  which  may  be  mentioned 
those  of  Welch  and  Evans  of  Philadelplua  in  1814.  m 
which  granulated  lead  was  placed  in  lead-lined  liarrc  s. 
which  were  made  to  revolve.  The  barrels  were  partly 
filled  with  water,  and  the  particles  of  lead  removed  by 
attrition,  were  oxidised  by  oxygen  from  the  air,  and  this 
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oxide  carbonated  by  the  introduction  of  carbon  dioxide 
produced  from  burning  charcoal ;  also  that  of  Smith 
Gardner,  of  New  York,  in  184(1.  in  which  praniilatcd  or 
small  pieces  of  lead  were  introduced  into  vessels  lined  with 
sheet  lead,  and  partially  tilled  with  water,  and  so  arranged 
that  they  could  lie  revolved  or  nmni|nilatcd  in  such  a 
manner  as  to  subject  the  lead  to  continual  attrition. 
The  vessels  were  kept  closed,  and  durinjj  the  |)rocc>s  carbon 
dioxide  and  air  were  introduced.  liwinR  to  a  lack  of 
knowledge  of  the  correct  jirinciples  by  which  this  process 
mtist  be  conducte<l.  all  of  these  earlier  attenii>ts  failed, 
and  it  remaine<l  for  Mr.  Willson  H.  Rowley,  of  .St.  Louis, 
Mo.,  to  put  this  ty|)C  of  jirocess  into  successful  0]>eration 
on  a  large  scale.  Rowley  conceived  the  idea  of  atomising 
or  disintegrating  the  lead  with  the  aid  of  a  current  of  high 
pres.sure  su|>erliealcd  steam,  thus  obtaining  the  lead  in 
p.  very  fine  state  of  division,  affording  a  very  large  sinfacc 
for  attack.  His  exix^riments  wore  successful,  and  the 
several  patents  covering  the  processes  of  manufacture  were 
granted  in  1902  and  1003:  and  immediately  thereafter 
a  plant  of  about  1000  tons  annual  ca])acity  wa^  cipiipix-d 
and  placed  in  o)MTation.  The  juoduct  found  immediate 
favour  and  a  ready  sale.  In  lilOfi  the  process  was  taken 
over  by  the  owners  of  the  .\cme  White  Lead  and  Color 
Works  and  a  10.000  ton  plant  was  made  in  Detroit, 
emboilying  numerous  improveiuent.s  in  machinery  and 
eqiupment. 

In  this  process  the  corroder  is  not  obliged  to  use  the 
extremely  highly  refined  lead  used  in  the  Dutch  process 
but  may  use  an  ordinary  good  grade  of  lead  :  some  of 
hard  grades  of  lead,  however,  do  not  suffer  convei-sion 
as  easily  as  the  softer  varieties,  although  there  is  apparently 
little  or  no  difference  in  the  colour  and  quality  of  the 
product  obtained,  provided  the  silver  content  is  kept 
below  1  oz.  ]>er  ton. 

The  lead  is  melted  in  largo  kettles  holding  about 
.5000  lb.  each,  from  the  bottom  of  which  it  is  conveyed 
through  he.ated  pi|)es  to  the  ''  atomisers."  which  are 
similar  in  principle  to  the  ordinary  laboratory  bla<t  lamp ; 
in  the  atomisers  the  molten  lead  comes  in  contact  with  a 
curient  of  steam  superheated  to  a  temperature  higher 
than  the  melting  ixiint  of  the  lead.  The  expansive  force 
of  the  steam  disintegrates  the  lead  into  exceedingly 
minute  particles  whiih.  in  the  course  of  their  descent, 
solidify.  Each  of  the  four  atomisers  in  the  present 
plant  has  a  ca|)acity  of  1,500  lb.  of  atomised  lead  ])cr  hour, 
or  a  combine<l  capacity  of  tilMiO  lb.  per  hour.  The  streams 
of  atomised  lead  are  directed  downwards  in  a  large  steel 
room  or  chamber  two  stories  in  height,  in  the  bottom  of 
which  is  about  two  feet  of  water.  On  the  floor  below  the 
atomisers,  about  half  way  Ix'tween  the  top  and  l>ottom 
of  the  lilow  chamber,  is  an  ojiening  through  which  a  large 
spatula  can  be  inserted  so  as  to  collect  a  small  <[<jantity 
of  the  atomised  lead,  so  that  the  tinene.s3  of  the  particles 
can  be  readily  ascertained  and  the  atomisers  regulated 
accordingly.  Once  the  valves  are  correctly  adjusted  very 
little  regulation  is  needed.  By  means  of  a  drag  and 
screw  conveyor,  the  lead,  in  the  form  of  a  heavy  soft 
mud.  is  deliverwl  from  the  bottom  of  the  blow  basin 
or  blow  chambers,  to  the  pump-feeder,  which  keeps  the 
particles  suspended  in  the  water,  so  that  the  material  can 
be  readily  and  conveniently  handled  by  a  rotary  jiump, 
which  forces  the  lead  and  water  through  a  pipe  fine  to  the 
float  boxes,  where  the  lead  is  deiHisited  in  the  desired 
compartments :  these,  having  a  higher  level  than  the 
bottom  of  the  blow  ihamber,  are  piped  hack,  so  tliat  the 
water  returns  again  to  the  blow  basin,  which  insures  against 
any  loss  of  lead.  There  are  five  float  boxes  in  each  of  the 
two  lines,  and  when  filled  each  line  lias  a  ca])acity  of 
250.000  lb.  of  atomised  lead.  By  means  of  gate  valves 
the  lead  is  discharged  into  the  oxidisers  <lirectly  uiuler- 
neath.  CO(Ml  t.i  111.00(1  lb.  to  the  oxidiser  as  desired.  The 
requisite  amount  of  water  is  .added,  a  current  of  air  under 
low  pressure  from  a  fan  introduced,  and  the  contents 
agitated  mechanically  for  24  to  36  hours.  The  [larticles 
of  lead  during  the  atomising  proccs.^  have  already  bi'come 
coatc<l  with  a  thin  ])ellicle  of  suboxide,  which  renders  the 
lead  very  active  chemically,  so  that  within  a  very  few 
hour*  after  the  beginninc  of  the  agitation  a  strong  chemical 
action  sets  in.  accompanied  by  a  marked  rise  in  tem- 
perature,  resulting   in  the  formation   of  any  of  several 


basic  lead  hydroxides  as  may  be  desired,  which  will 
vary  in  colour  from  greenish  yellow,  through  the  different 
shades  of  yellow,  orange,  to  a  brownish  orange  ;  these 
results  are  secured  by  varying  the  amount  of  water,  air. 
agitation  and  control  of  the  tcm))erature.  Some  of 
these  basic  hydroxides  are  miuh  more  suitalile  for  white 
lead  makitig  than  others.  .At  the  expiration  of  24  to 
3(5  hours,  according  to  the  size  of  the  charge,  aliout  SO  per 
cent,  of  the  lead  will  have  been  converted,  and  the 
oxidisers  are  discharged  into  a  trough  emptying  into  the 
float  system  on  the  floor  below  where,  by  means  of  an 
inclined  drag,  two  agitator  tubs,  and  a  fioat-table,  the 
metallic  lead  is  completely  separated  from  the  basic  oxide, 
automatically  cuiveyc*!  to  the  small  pump-feeder,  from 
which  the  pump  returns  it  to  the  float  boxes,  there  to  be 
added  as  a  small  increment  to  fresh  charges  of  atomised 
lead  in  the  oxidisers.  which  secure  a  practically  complete 
conversion  of  the  returne<l  lead.  The  separati-d  basic 
hydroxide,  after  flowing  over  the  table,  runs  into  a  tank, 
from  which  it  is  conveyed  by  means  of  another  rotary 
pum])  to  the  fourth  fioor.  where  it  is  de|msitc«l  in  a  series 
of  large  tanks,  the  water  being  returned  to  the  .se|)arating 
system,  thus  avoiding  any  mechanical  loss  of  lead.  The 
above-mentioned  tanks  also  act  as  a  storage  for  the  basic 
hydroxide  which  is  drawn  as  rctpiired  into  the  carbonators 
located  on  the  floor  below,  it  having  l>een  reduced  to  the 
desired  consistency.  The  carbonators  are  large  wooden 
cylinders  somewhat  similar  to  the  oxidisers  in  construc- 
tion, but  of  less  capacity ;  in  them  the  basic  lead 
hydroxide  is  agitated  in  the  presence  of  carbon  dioxide, 
which,  by  means  of  scrubbers,  has  been  thoroughly  cooled. 
desulphurised,  and   freed  from  soot   particles. 

The  carbon  dioxide  used,  is  produced  by  the  combus- 
tion of  a  selected  grade  of  coke,  very  low  in  sulphur  and 
volatile  matter.  The  furnace  is  so  constructed  that 
90  to  95  per  cent,  of  the  oxygen  of  the  air  entering  the 
grate  is  converted  into  carbon  dioxide,  and  the  com- 
bustion so  controlled  that  there  is  practical  absence  of 
carbon  monoxide.  The  efficiency  of  the  furnace  is  there- 
fore very  high.  The  heat  produced  is  utilised  as  indicated 
in  assisting  the  production  of  steam  for  power  purjioses. 
The  gas  drawn  from  the  furnace  by  the  fan.  passes  through 
a  cooling  chamber,  then  up  through  the  scrubbing  towers, 
two  and  onchalf  stories  in  height,  which  cool  the  gas 
to  room  temperature  and  free  it  from  any  traces  of  sulphur 
dioxide  and  hydrogen  sulphide,  in  a  manner  similar  to 
that  used  in  the  purification  of  illuminating  gas.  The 
gas  as  it  comes  from  the  top  of  the  towers  is  thoroughly 
freed  from  all  impurities,  and  has  a  carbon  dioxide  content 
averaging  19  per  cent.  ;  it  is  conveyed  to  the  carbonators 
through  a  large  i)ipe  with  a  lateral  branch  to  each  car- 
bonator.  During  the  first  18  hours,  no  apparent  change 
is  noticed  in  the  colour,  but  during  the  next  18  hours 
the  change  is  very  rapid  and  is  accompanied  by  a  consider- 
able increase  in  volume  of  the  mass,  the  carbonators 
requiring  to  be  watered  at  short  intervals,  both  on  account 
of  the  swelling  of  the  mass  and  the  chemical  combination 
of  the  water  with  the  lead.  In  approximately  3t)  hours 
the  earbonation  is  complete,  resulting,  if  the  operation 
has  been  properly  conducted,  in  an  exceedingly  white, 
basic  lead  carbonate  of  very  nearly  the  theoretical 
composition.  .As  there  are  no  impurities  present,  no 
washing  or  floating  is  necessary,  and  the  thin  semi-paste 
mass  is  drawn  from  the  carbonators  by  the  pump  and 
pumped  directly  on  to  the  drying  pans  and  dried  in  the 
usual  manner.  When  dry,  the  white  lea<l  crumbles 
instantly  under  the  slightest  pressure  into  a  very  fin« 
amorphous  powder. 

The  "  Mild  process  "  is  under  a  much  more  complete 
control  than  any  other  process,  as  any  slight  variation 
that  may  take  ])lacc  in  the  chemical  actions  involve*!  can 
be  easily  corrcctoi  and  counterbalanced.  The  gas  is 
tested  at  regular  inter\-als,  and  the  changing  condition? 
of  the  lead  can'fully  noted.  The  completion  of  the  ear- 
bonation is  very  clearly  indicated  by  certain  distinctive 
characteristics  of  the  lead  and  its  behaviour  at  that 
time.  80  that,  contrary  to  expectation,  there  is  no  danger 
of  over-earbonation   under  competent  supervision. 

At  first  sight  it  might  seem  that  a  white  lead  pro<luced 
in  the  manner  described  would  consist  largely  of  a 
mechanical  mixttire  of  hvdroxide  and  normal  carbonate. 
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but  such  is  not  the  case,  as  may  be  demonstrated  both  by 
a  microscoijical  examination  and  by  a  study  of  the  process 
of  formation  of  the  white  lead.  The  composition  of 
the  hydroxide  formed  in  the  oxidisers  indicates  a 
hydration  of  10  to  12  per  cent.,  or  only  about  one-third 
of  the  combined  water  to  be  found  in  the  finished  white 
lead.  Therefore,  the  larger  part  of  the  hydroxide  portion 
of  the  wliite  lead  molecule  is  formed  during  the  carbonating 
process,  and  has  much  to  do  with  the  large  apparent 
increase  in  volume  exhibited  during  the  carbonating,  which 
in  itself  serves  as  a  close  check  on  the  completion  of  the 
oarbonation. 

From  a  manufacturing  standpoint  this  process  has  much 
to  commend  it,  especially  as  regards  the  following  items  : — 
The  process  is  not  restricted  to  a  specially  refined  lead, 
it  is  under  complete  control ;  it  results  in  conversion 
into  white  lead  of  all  of  the  lead  entering  the  process, 
avoiding  any  ultimate  metallic  residues  whatsoever ; 
the  white  lead  obtained  is  of  a  uniform  grade  with  no 
tailings,  sandy  or  crystalline  lead  being  produced  ;  there 
are  no  mechanical  losses  of  lead,  as  the  same  volume  of 
water  is  used  over  and  over  again.  Manual  labour  is 
reduced  to  a  minimum,  the  conveying  of  material  in  the 
.process  being  accomphshed  entirely  by  gravity  and 
pumps.  The  workmen  do  not  come  in  contact  with  the 
lead  either  through  handling  or  from  dust  in  any  part 
of  the  process  from  the  time  the  pig  lead  is  put  into  the 
melting  kettle  until  the  white  lead  is  removed  from  the 
pans. 

The  white  lead  produced  by  this  process  is  very  similar 
to  that  produced  by  the  older  process  as  regards  the 
amount  of  oil  thinners  required  for  grinding  and  for 
reducing  to  painting  consistencj'.  Under  the  brush  it 
works  more  easily  than  any  other  white  lead. 

Practical  experiments,  in  which  different  kinds  of  wood, 
painted  with  three  coats  various  brands  of  white  lead, 
and  exposed  for  two  years,  indicated  the  superiority  as 
regards  covering  power  of  "  ilild  process  "  white  lead  : 
as  regards  opacity  of  the  coating,  all  appeared  to  be  of 
equal  merit  after  three  coats  had  been  applied. 
As  compared  with  other  white  leads,  "  Mild  process  "  is 
of  equal  whiteness,  and  the  particles  are  of  a  very  uniform 
fineness.  Although  very  soft  and  chalky  in  appearance 
and  "  feel,"  "  Mild  process  "  lead  is  as  dense  and  does 
not  require  any  greater  quantity  of  oil  in  the  grinding  and 
little,  if  any,  more  in  reducing  to  painting  consistency 
than  other  leads.  Under  the  brush  it  works  very  easily, 
and  owing  to  the  uniform  fineness  of  the  particles  it 
covers  a  large  amount  of  surface  with  great  opacity,  and 
its  entire  freedom  from  lead  acetate  and  other  impurities 
ensures  for  it  a  maximum  wearing  or  service  value. 

DiSCTISSIOK. 

In  reply  to  a  number  of  questions. 

Dr.  HoLLEY  said  he  had  foimd  hydrated  hydroxides  con- 
taining as  little  as  2  per  cent,  cf  lead  hydroxide,  and  some 
as  high  as  24  per  cent.  Some  of  them  could  not  be  con- 
verted into  white  lead ;  that  is  to  say,  the  product 
would  be  pink,  instead  of  white.  The  essential  part  of 
the  process  was  to  cause  hydration.  If  the  carbonation 
were  forced  too  rapidly  incomplete  hydration  took  place. 

Measurements  made  by  Dr.  Knap,  of  Chicago,  indicated 
that  the  particles  were  very  small  and  more  uniform  in 
the  "  Mild  process  "  sample  than  in  the  "  Old  Dutch 
process."  There  was  no  more  pressure  during  carbona- 
tion than  could  be  produced  by  an  ordinary  fan,  possibly 
three  or  four  ounces.  During  certain  stages  of  the  process, 
when  the  carbonators  were  at  5.5° — 58°  F.,  the  gas  entered 
with  a  19  per  cent,  carbon  dioxide  content  and  came  out 
with  4  per  cent,  or  5  per  cent,  of  carbon  dioxide.  In  the 
latter  part  of  the  process,  the  gas  entering  at  19  per  cent, 
will  come  out  16  per  cent*  or  17  per  cent.,  when  the  tem- 
perature in  the  carbonators  ranged  from  98° — 103°  F. 
The  reason  for  this  was  that  the  carbon  dioxide  did  not 
act  by  contact  on  the  lead  particles,  but  by  being  dis- 
solved in  the  water,  wherefore  the  amount  dissolved 
by  a  warm  carbonator  was  very  slight.  They  were  using 
a  great  deal  of  Missouri  pig  lead,  and  also  what  might  be 
regarded  as  corroders'  lead  ;  they  were  not  inferior 
grades  of  lead,  nor  did  they  contain  any  considerable 
amount  of  impurities. 


•SUBLIMED   WHITE   LEAD. 

BY   L.    F.    HUGHES. 

In  describing  a  product  in  the  manufacture  of  which 
we  are  personally  engaged,  it  is  perhaps  difficult  to  avoid 
making  an  ex  pirtc  statement,  but  it  appears  to  me  that 
this  attitude  should  be  as  far  as  possible  avoided.  If, 
therefore,  I  say  little  or  nothing  in  praise  of  subUmed 
wliite  lead  as  a  pigment,  it  is  because  my  purpose  is  not  to 
advertise  or  extol  this  or  any  material,  but  merely  to 
submit  the  e.ssential  chemical  and  physical  data  of  its 
manufacture   and   properties. 

Lead  sulphate  when  finely  divided  and  submitted  to 
the  action  of  an  oxidising  flame  undergoes  an  abrupt 
combustion  direct!}'  to  the  basic  sulphate  of  lead, 
iPbSOj.PbO,  which  passes  off  as  a  vapovu-,  and  if  conducted 
tlirough  a  super-heated  chamber  can  be  maintained  in  a 
state  of  gaseous  dissociation.  Upon  condensation  it 
appears  as  an  intensely  fine,  white  powder,  non- 
ciystaUine  even  under  the  polarising  microscope  (a  marked 
diljcrcnce  from  the  lead  carbonate  pigments),  and  highly 
opaque.  The  reac:tion  resulting  in  the  production  of  this 
compound  was  discovered  by  E.  0.  Bartlett,  a  zinc  oxide 
manirfacturer,  about  1866,  and  was  by  him  developed 
into  a  commercial  process,  brieflj'  as  follows  : — 

'Pulverised  galena  is  fed  into  an  open  coke  fire,  and 
the  furnace  gases  and  fumes  are  drawn  into  a  series  of 
settling  chambers  in  which  the  dust  and  non-volatile 
impurities  are  deposited.  Draught  is  suppUed  by  a  suction 
fan  placed  at  the  farther  end  of  the  settling  and  cooUng 
pipes  and  through  this  fan  the  now  condensed  and  purified 
fume  passes  and  is  delivered  into  an  ordinary  cloth  filter 
system  or  "  bag  room,"  very  similar  to  those  used  in  the 
riianufacture  of  zinc  oxide.  The  settling  and  cooling 
train  employed  in  actual  practice  is  about  1000  feet  in 
length  with  an  average  internal  diameter  of  about  eight 
feet.  It  is  in  part  exceedingly  narrow  and  is  in  places 
distorted  into  abrupt  curves  with  interrupting  "  baffles." 
The  development  and  elaboration  of  this  purifying  train 
proved  in  practice  a  most  intricate  problem  and  it  was 
largely  worked  out  by  actual  change  and  experiment. 
A  discussion  of  the  developments  and  the  phenomena 
disclosed  by  these  experiments  would  be  very  interesting, 
but  the  manufacturers  naturally  feel  that  these  are  trade 
secrets. 

As  the  ores  used  contain  no  volatile  bases  in  addition  to 
the  lead,  except  a  little  zinc,  the  pigment  collected  on  the 
filter  screens  requires  no  subsequent  treatment,  and  it  is 
packed  directly  from  the  "  bag  room "  hoppers.  The 
composition  of  sublimed  lead  as  it  exists  on  the  market 
varies  from  the  theory  in  two  ways: — (1)  It  contains 
as  an  admixture  a  little  zinc  oxide  from  the  combustion 
of  sphalerite  in  the  ore.  (2)  It  contains  somewhat  more 
sulphur  than  accords  with  the  formula  PbjSjOs.  The 
latter  variation  is  due  to  a  secondary  reaction  from  the 
oxidation  of  free  sulphur  dioxide  in  the  furnace  iiues. 
A  portion  of  this  gas  is  converted  into  sulphur  trioxide 
and  combines  with  the  basic  compound,  probably  converting 
its  equivalent  into  the  neutral  salt.  This  secondary 
reaction  can  be  avoided,  but  it  has  not  so  far  proved 
commerciallj'  advantageous. 

The  commercial  product  has  a  sperific  gravity  of  6*2, 
and  diameter  of  particle  of  1  /35,000th  inch.  Its  analysis 
varies  within  narrow  Umits  :  it  consists  approximately  of 
lead  sulphate,  75  per  cent.  ;  lead  oxide,  20  per  cent.  ; 
zinc  oxide,  5  per  cent.  There  should  be  no  other  bases 
present  save  in  traces.  There  have  been  frequent  assertions 
that  the  lead  oxide  present  is  free  htharge,  but  as  this 
statement  has  been  completely  refuted  by  competent 
and  disinterested  investigators,  it  is  unnece=isary  to  do 
more  than  cite  the  fact  of  the  assertion  and  its  incorrectness. 

At  present,  sublimed  white  lead  is.  I  believe,  made  only 
in  the  United  States.  There  have  been  several  sporadic 
attempts  to  conduct  its  manufacture  in  Great  Britain, 
but  they  have  been  unable  to  maintain  the  rather  delicate 
adjustment  of  furnace  conditions  which  alone  yields 
a  white  pigment  by  this  process.  As  an  instance  of 
the  unfortunate  efforts  made  abroad,  I  will  mention  that 
one  concern,  at  least,  abandoned  all  endeavours  to  purify 
the  subUraate  mechanically  and  resorted  to  digestion 
with    sulphuric    acid    to    dissolve    out    the    discolouring 
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impurities.  This  treatment  did  produce  a  white  pigment, 
but  it  destroyed  three  of  the  chief  eii.scntials  of  quality 
in  a  pigment  :   tinencss,   basicity,   and  opacity. 

So  much  for  the  prinluction  of  the  material  in  its  drj- 
form  a'*  the  paint  manufacturer  receives  it.  In  a  paint 
it  exertf  no  extraordinaiy  or  characteristic  intiiience ; 
and  tliis  fact  mi^tht  be  predicted  fmni  its  chemical  nature. 
Chemically  it  may  be  reparded  as  entirely  inert  in  the 
mix.  and  it  is  therefore  almost  free  from  the  action  upon 
tinting  material'^  which  ehuracterises  the  chemically 
un'stable  lead  pigment.".  For  the  same  reason  it  is  highly 
resistant  to  the  action  of  gases,  even  hydrogen  sulphide 
having  little  discolouring  effect  upon  the  paint  coat  under 
service  conditions. 

The  extreme  fineness  of  division  which  characterises 
all  amorphous  sublimates  gives  sublimed  white  lead  an 
advantage  over  mechanically  ground  or  precipitated 
pigments  in  that  it  stays  in  suspension  better.  This 
same  fineness  necessitates  a  veiy  thorough  grinding 
unless  the  jiaint  contains  a  proportion  of  coarser  particles. 
A  loose  mill  will  do  no  more  than  separate  the  pigment 
into  tiny  aggregates  encysted  by  oil — a  condition  not 
conducive  to  eitlier  smooth  working  or  durability.  An 
appix-i'iably  coarser  pigment  in  the  mix,  however,  effects 
an  easy  and  complete  dispersion  of  the  particles.  This 
quality  of  fineness,  however  excellent  in  effecting  fhe 
production  of  an  impervious  and  durable  coat,  is  found 
somewhat  objectionable  from  a  commercial  standpoint. 
Some  painters  have  a  i)refcrence  for  a  paint  made  with  only 
one  pigment,  and  no  amount  of  demonstration  will 
convince  them  that  the  addition  of  another  ingredient 
is  for  the  purpose  of  improvement.  Now,  as  has  been 
well  pointed  out  by  one  of  our  best  chemists,  a  paint  coat 
is  better  made  with  three  sizes  of  particles  than  in  any 
other  way.  It  brushes  better,  takes  naturally  a  more 
uniform  thickness,  and,  he  considers,  offers  a  more  nearly 
impermeable  layer.  In  a  sublimate  there  is.  of  course, 
only  one  size  of  particle,  and  for  that  reason  a  straight 
sublimed  white  lead]«int  docs  not  brush  so  easily  as  one 
containing  from  ten  to  fifteen  per  cent,  of  a  coarser  material. 
This  admixture  may  be  fibrous  magnesium  silicate,  silica, 
or  Dutch  process  white  lead  :  named  in  the  order  of  their 
influence  on  the  brushing  character  of  the  mix.  It  is  quite 
true  ;hat  the  straight  pigment  makes  a  good  paint,  and 
some  grinders  arc  putting  out  the  single  pigment  in  oil; 
but  I  believe  such  a  mixture  a?  1  have  suggested  or.  better 
still,   one  containing  a   small   addition   of  zinc   oxide  to 

five  hardness  to  the  coat,  is  better  than  the  straight  paint, 
'here  is  not,  in  my  opinion,  any  pigment  which  for 
general  work  gives  the  best  results  when  used  alone. 
Straight  zinc  oxide  is  too  fine  and  makes  a  very  hard  coat ; 
sublimed  white  lead  is  also  too  fine  :  lead  carbonate  is 
chemically  too  unstable ;  and  so  through  the  entire 
list  of  painting  materials,  we  find  for  each  substance 
certain  deficiencies  which  can  be  remedied  by  addition 
of  other  ingredients  possessing  the  particular  characteristic 
desired.  This  property  of  fineness  is  no  detriment.  The 
finer  the  better  is  an  invariable  rule  for  the  major  pigment 
in  any  paint,  but  there  is  an  undoubted  advantage  in 
having  present  a  minor  proportion  of  coarser  particles. 
The  .selection   of   the   particular   type  of  coarse   particle 


is  a  matter  for  the  judgment  of  the  paint  compounder, 
but  it  is  worth  notice  that  those  mixtures  which  are 
generally  giving  the  best  service  are  characterised  by  the 
presence  of  a  crystalline  ingredient  of  sharp  angularity 
and    chemical     stability.     The    function    of    cryst."»Uine 

f>igments  has  of  late  been  a  subject  for  discussion  in  legis- 
ative  as  well  as  technical  circles,  and  it  is  evident  that 
it  has  not  received  the  careful  consideration  which  it 
deserves  even  among  paint  men.  Otherwise,  it  is  hard 
to  account  for  the  opposition  to  materials  on  the  ground 
of  ci^'stallinity  by  advocates  of  conoded  white  lead, 
when  besides  the  presence  of  visibly  angular  fragmentw 
of  cerussite.  that  pigment  shows  it.self  anisotropic  to 
polarised  light  and  nnist  therefore  be  regarded  as  entirely 
crystalline.  It  is  quite  true  that  a  paint  made  from 
coarse  crystals  only  will  not  give  satisfaction,  but  it  is 
equally  true  (hat  no  entirely  amoqjhoua  substance 
exhibits  perfection. 

This  apparent  digression  from  my  text  was  for  the 
purpose  of  sujjplying  a  possibly  superfluous  explanation 
of  my  advocacy  of  the  valuable  but  much  abused  rein- 
forcing  pigments. 

To  summarise,  it  may  be  said  of  sublimed  white  lead  that 
it  is  characterised  by  extreme  fineness,  chemical  stability, 
high  opacity,  and  is  unique  among  lead  pigments  in  that 
it  is  amorphous.  Paint  coats  made  from  it  alone  or  without 
any  large  admixture  of  chemically  unstable  compounds 
are  noticeably  free  from"  discoloration  and  exhibit  a 
characteristic  wear  from  the  surface  without  development 
of  cracks  or  checks.  Its  faults  have  been  elaborated  above. 
Discussion. 

Mr.  G.  \V.  TiiOMP.soN  considered  that  "  SubUmed  lead  " 
was  the  proper  name  for  the  product  and  not  "  Sublimed 
white  lead."  as  it  was  called  by  the  author.  White  lead 
could  be  used  alone  as  a  pigment  ;  sublimed  lead  could  not, 

Mr.  Ev.iNS  replied  that  the  product  was  lead,  as  Mr. 
Thompson  had  said,  that  it  was  white,  and  was  sublimed. 
The  Picher  Lead  Co.  also  made  a  blue  product,  which  was  ■ 
sublimed,    called     "Sublimed     blue    lead."     The    white] 
paint  had  been  called  "Sublimed  white  lead"  since  thai 
inception  of  the  company,  thirty-five  years  ago. 


Meeting  held  at  Chemifts'  Club,  on  Friday,  March  19tt, 
1909. 


MK.   MAXIMILIAN  TOCH  IN   THE   CHATR. 


DUTCH  PROCESS  WHITE  LEAD. 

BY  O.    W.   THOMPSON. 

The  general  method  of  manufacture  of  "  Dutch  process 
white  lead  "  has  been  so  fully  described  that  it  is  \m- 
nceessary  to  further  descrilx>  it,  but  certain  points  in 
connection  with  its  manufacture  deserve  consideration. 

Corroding  Pig  Lead.— In  the  Dutch  |)rocess  a  veiy  j 
pure  pig  lead  is  needed,  as  the  more  objectionable  im- 
purities are  not  eliminated  to  an  appreciable  extent  at 
any  step  in  the  jirocess  of  manufacture.  There  ar*  few, 
if  any.  metals  that  can  be  found  iu  commerce  as  pure  as  j 
the  best  grades  of  corroding  lead.  This  is  shown  in  the 
following  table  : — 


Composition  of  Abjbbican   Pio   Leads. 


South-East                South-Eut        |        Sonth-West       ' 
MiMOuri                     Missouri                     Minsmirl                    Ordinary 
undcsilverised.             desilverlsed.              undesilverised.                 common. 

Ordinary 

corrodinK, 
or  rcHncd. 

Silver 

Per  cent.                     Per  cent. 
0-0070                          0-0004 

trace                            trace 
0-0030                          0-0030 

none                             none 
0-0030                              0-0030 
0-0(100                              0-0003 

none                             none 
0-0016                          0-0016 

trace                            trace 
0-0080                          none 

none                           none 

Per  cent. 
0-0005 

trace 
0-0020 

none 
n-0(i.i« 
0-0  u(0 

none 
0'(UI15 

trjice 
0001 S 

none 

Per  cent.                    Per  cent. 

Arnenic 

trace              '              tr.\ce 

o-o;oo                    0-0060 

none              I               none 
0-0800                              011600 
0-0004                              0-000« 

none              1              none 
0-0016                         O'UOIS 

Tin 

Bismuth    

Copper  

Cadmium 

Iron   

Colmit  and  nickel  

Manganese 

none 
none 

none 
noue 

Total  impurities      

0-0826                            0-0082 
99-9176                          99-9918 

0-0278 
99-9722 

0-092C 
M-907« 

0-0670 

Lead 

•9-9424 
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Silver  and  copper  are  the  most  objectionable  impurities 
in  conoding  pig  lead :  neither  of  them  should  ex- 
ceed OOOIU  per  cent.  By  zinc  desilverisation — the 
Parkes  process — both  silver  and  copper  are  removed 
well  below  this  hmit.  Bismuth  is  not  removed  by  the 
Parkes  process,  but  can  be  eliminated  by  the  electrolytic 
or  Pattison  processes.  Bismuth,  however,  only  occasionally 
imparts  a  gray  tint  to  white  lead  containing  it.  Iron  does 
not  alloy  with  lead  appreciably,  so  that,  in  melting  pig 
lead  to  cast  it  into  buckles,  the  iron,  which  may  have  been 
present  in  the  pig  lead  as  a  mechanical  impurity,  is 
eliminated.  The  maximum  solubility  of  iron  in  lead  is 
about  00015  per  cent. 

While  a  very  pure  pig  lead  is  needed  for  the  manufacture 
of  white  lead  by  the  Dutch  process,  this  does  not 
necessarily  operate  against  the  process  as  an  element 
of  cost,  as  the  refining  of  lead  is  a  desilverising  process 
— the  silvei  recovered  generally  paying  for  the  cost  of 
refining. 

Acetic  acid. — The  amount  of  28  per  cent,  acetic  acid 
used  in  the  corrosion  of  white  lead  by  the  Dutch  process 
seldom  exceeds  1  per  cent,  of  the  lead  set.  Some  of 
this  acetic  acid  is  carried  away  in  the  flue  gases  and  is 
lost,  some  is  eliminated  in  the  wash-water,  and  the 
remainder  stays  with  the  white  lead,  combined  in  some 
form  of  insoluble  acetate.  Ordinarily,  the  amount  of 
acetic  acid  present  is  about  0'08  per  cent.  There  is  no 
evidence,  based  on  practical  experience,  that  this  acetic 
acid  is  objectionable.  There  is  strong  evidence  that  a 
very  much  larger  percentage  of  acetic  acid  may  be  present 
without  appreciable  injuiy  to  the  product.  Very  care- 
fully conducted  painting  tests,  which  have  been  made  by 
me,  show  no  diflference  in  durability  between  the  ordinary 
Dutch  process  white  lead  and  one  to  which  lead  acetate 
equivalent  to  0-5  per  cent,  of  glacial  acid,  had  been 
added. 

Fermentation.- — The  oxidation  of  the  tan  bark  in  the 
early  stages  of  the  corroding  action  is  due  to  fermentation 
produced  by  micro-organisms,  but  when  the  heat 
has  reached  a  certain  point,  the  oxidation  is  in  the  nature 
of  slow  combustion  in  which  micro.organisms  have  little 
or  no  part. 

Pulp-mixed  white  Ziwc?..— White  lead  in  water  can  be 
mixed  with  linseed  oil,  with  the  result  that  the  oil  dis- 
places the  water  and  combines  mechanically  with  the 
white  lead.  The  basis  of  pulp-mixed  white  lead  is  that 
iis  manufacture  is  more  sanitary  than  dry  grinding. 
It  is  somewhat  whiter  than  dry-ground,  because  there 
is  less  overheating  in  the  mills,  and  some  of  the  mechanical 
impurities,  such  as  tan  bark,  etc.,  go  off  with  the  water 
eliminated.  The  amount  of  water  left  in  pulp-mixed 
lead  seldom  exceeds  0'5  per  cent.,  and  usually  is  much 
less  than  this.  There  is  no  evidence  that  this  water 
injures  the  paint  prepared  from  it,  nor  that  pulp-mixed 
,  lead  is  inferior  in  any  respect  to  the  old-fashioned  lead 
I  ground  in  chasers  and  then  through  burr  mills.  There 
is  evidence,  on  the  other  hand,  that  pulp-mixed  lead  is 
equal  in  all  its  qualities  to  dry-ground,  and,  in  addition 
to  that,  it  works  somewhat  better  for  "  flat "  work 
itnide. 

The  name  white  lead  appUes  properly  only  to  a  compound 
consisting  of  lead  carbonate  and  hydroxide  in  chemical 
union,  or  2PbCO:,,Pb(OH)2. 

The  evidence  that  there  is  a  definite  compound  of  this 
composition  is  found  in  the  following  facts  : — 

If  carbon  dioxide  is  passed  into  a  solution  of  basic 
lead  acetate,  a  precipitate  is  obtained  which,  at  first, 
may  contain  a  large  percentage  of  basic  lead  acetate 
in  more  or  less  insoluble  form.  As  the  solution  becomes 
more  nearly  neutral,  however,  the  composition  of  the 
lirccipitate  approaches  that  given  aljove.  The  basic 
I'ud  acetate  which  has  been  precipitated  with  the  white 
I'-ad  is  dissolved  in  the  more  nearly  neutral  acetate 
^"liition.  The  indications  are  that  the  chemical  process 
111  the  corrosion  of  white  lead  by  the  Dutch  process 
involves,  at  the  start,  the  oxidation  of  the  lead  and  the 
formation  of  basic  lead  acetate  ;  that  this  basic  leail 
acetate  is  decomposed  by  the  carbon  dioxide  present. 
'lio  basic  lead  being  precipitated  as  white  lead,  and  that 


the  neutral  lead  acetate  again  acting  upon  more  Metallic 

■  lead  is  changed  into  the  basic  form  ready  to  be  acted 
upon  again  by  carbon  dioxide.  The  precipitation  of  white 
lead,  therefore,  from  solutions  of  basic  lead  acetate 
corresponds  to  the  formation  of  white  lead  in  the  stacks 
after  the  metallic  lead  has  become  oxidised. 

Any  one  who  is  familiar  with  the  Dutch  process  of 
corrosion  can,  on  visiting  the  coiToding  stacks,  isolate 
definitely,  to  his  own  satisfaction,  white  lead  of  theoretical 
loniposition.  His  examination  of  white  lead  in  the  stacks 
is  similar  to  the  examination  of  the  mineralogist  who 
selects  pure  crystals,  which  he  analyses  and  finds  to 
'  have  definite  composition.  Other  formulse  for  white 
lead  have  been  suggested,  but  apparently  only  by  those 
who  have  analysed  commercial  samples  and  who  have 
not  been  familiar  with  the  process  itself.  It  is  true 
that  commercial  white  leads  may  contain  a  higher  per- 
centage of  lead  carbonate  than  that  shown  by  the 
theoretical  formula;  this  is  due  to  the  fact  that  the 
coiToding  operation  is  not  under  complete  control.  At 
times,  carbonic  acid  will  be  in  excess,  and  it  will  then 
in  the  conditions  in  which  the  while  lead  exists,  act  upon 
the  white  lead,  converting  it  to  neutral  carbonate. 

There  is  no  evidence  that  a  limited  excess  of  lead 
carbonate  in  white  lead  is  objectionable.  Some  advocate 
a  percentage  higher  than  the  theoretical.  It  would  appear 
proper,  however,  that  some  reasonable  limit  should  be 
placed  upon  this  excess.  What  this  limit  should  be  can 
be  determined  only  by  thorough  physical  and  practical 

■  tests. 

It  is  thus  apparent  that  white  lead  is  not  a  mechanical 
mixture  of  lead  carbonate  and  hydroxide.  It  is  possible 
that  lead  hydroxide  can  be  mixed  with  lead  carbonate 
and  be  made  to  combine,  but  there  is  no  evidence  that  the 
properties  of  white  lead  are  the  properties  of  the  two 
constituents  separately  considered. 

The  question  has  arisen  as  to  the  proper  chemical  name 
for  white  lead.  It  may  be  questioned  as  to  whether 
it  is  desirable  in  all  or  many  cases  to  use  chemical  names 
for  commercial  products.  Commercial  products  are 
seldom  even  approximately  composed  of  a  single  pure 
chemical  constituent,  and  by  using  a  chemical  name 
for  a  commercial  product  we  presuppose  approximate 
purity.  Chemists,  of  course,  in  making  their  analysis, 
obtain  chemically  pure  precipitates,  etc.,  but,  in  the  case 
'  of  mechanical  mixtures,  the  results  obtained  by  analysts 
are  of  value  in  proportion  as  they  are  expressed  in  per- 
centages of  •  the  original  proximate  constituents,  and, 
in  so  far  as  possible,  in  commercial  terms. 

Now,  especially  is  this  true  in  the  case  of  white  lead, 
for  there  is  no  thoroughly  satisfactory  chemical  name 
cuixent  for  even  ])ure  white  lead.  The  most  common 
name  is  "  basic  lead  carbonate,"  but  this  is  not  satisfactory 
in  that  it  is  not  sufficiently  descriptive.  It  is  possible 
to  have  anhydrous  basic  compounds.  The  name 
"  hydrated  basic  lead  carbonate  "  is  equally  unsatisfactory 
for  the  reason  that  the  word  "  hydrated "  may  refer 
tn  water  of  crystallisation,  as  in  the  case  of  so-called 
"  fully  hydrated  calcium  sulphate."  Probably,  the 
best  name  for  chemically  pure  white  lead  is  "  lead  mono- 
hydrate  dicarbonate,"  which  is  exceedingly  cumbersome 
and  not  likely  to  be  substituted  for  the  simple  name,  white 
lead,  which  will  probably  continue  to  be  used  as  answering 
all   iiractical   purposes. 

The  value  of  white  lead  a.s  a  pigment. — Some  of 
tlie  reasons  that  have  been  assigned  for  this  superiority 
of  white  lead  are  untenable.  The  commonest  is  that 
it  enters  'into  combination  with  linseed  oil.  forming 
a  lead  soap,  and  that  this  gives  it  its  working  qualities. 
.\s  a  supplement  of  this  theory,  it  has  been  assorted 
that  it  is  the  lead  carbonate  that  gives  to  white  lead 
its  body.  There  is  little  ground,  however,  for  the 
belief  that  white  lead  combines  with  linseed  oil.  except 
to  an  almost  inappreciable  extent.  Hannav.  some  years 
ago,  found  that  he  could  extract  from  white  lead  paste 
practically  all  the  linseed  oil  it  contained  in  its  original 
form.  Hannay's  work  has  been  repeated  by  me  on  manv 
occasions,  confirming  his  resiilts  and  conclusions.  It 
is  triie  that  white  lead  can  be  made  to  react  on  linseed  oil 
at  about  the  boiling  point  of  water,  but  even  then  the 
I   reaction  is  only  slight,  unl»99  the  heating  is  prolonged 

c 


408        KXIPSTEIN— INFLUENCE  OF  CHEillSTKY  ON  UTIUSAXION  OF  QUEBRACHO.      [April  so.  1909. 


for  some  time.  Whit«  lead  contains  about  31  per  cent, 
of  lejul  liyiiroxide.  Figuring  from  tlio  saponilication  value 
of  linseed  oil,  wliiih  wo  put  at  UK).  1001b.  of  white  lead 
would  rcnuiro  70  11).  of  linsood  oil  to  coiuliiiui  with  thi.< 
lead  hydroxidi'.  It  is  soon  therefore,  that,  in  a  white  lead 
paste  containing  10  ()or  cent,  of  lin.sced  oil.  therr  is  a  large 
excess  of  bivse  whirh  should  insure  the  complnto  sa|H>ni- 
lioatinn  of  the  oil  if  sjuch  a  reaction  did  take 
place. 

On  extracting  white  lead  jiaste  « ith  ether,  it  is  found  thai 
the  linseed  oil  uhtiiiniNl  lontains  a  very  sni^ill  |KTcentage 
of  lead.  The  lead  soaiis  ohtainwl  by  iireiipilating  tlie 
fatty  acids  of  linseed  oil  with  a  lea<l  eom|K)und  dissolve 
readily  in  ether,  with  the  exception  of  the  lead  soap-s 
of  the  saturatetl  fatty  acids,  so  that  practically  all  lead 
compounds  would  bo  dissolved  by  the  ether.  White  leal 
adds  to  the  drj-ing  qualities  of  linseed  oil  with  which  it  is 
ground  to  the  extent  of  this  very  small  amount  of  lead, 
which  combines  with  the  linseed  oil  and  dissolves  in  it. 

.\s  linseed  oil  paste  does  not  show  a  combination  of  the 
white  lead  with  the  linseed  oil,  so  it  is  also  found  that 
where  an  excess  of  oil  is  used  there  Ls  no  appreciably 
greater  amount  of  combination  between  the  lead 
hydroxide  present  and  the  linseed  oil.  Whether  there  is 
any  combination  between  oxidised  linseed  oil  and  white 
lead  after  a  piiint  has  been  appliotl  is  not  dctinitely  known. 
We  have,  however,  no  evidence  that  such  a  combination 
takes  place,  and  it  seems  improbable  that  it  does. 

The  conclusion  thus  is,  that  white  lead  is  a  relatively 
inert  pigment,  entering  into  combination  to  only  a  slight 
degree,  if  at  all.  with  linseed  oil  or  any  of  its  constituents, 
when  mixed  with  it  as  a  j>aint. 

The  merit  of  white  lead  is  largely  due  to  its  physical 
qualities.  White  lead  has  a  remarkable  latitude  in  the 
amount  of  oil  it  will  take  for  thinning,  so  that  it  can  be 
worked  still  or  thin  as  the  conditions  demand.  Its 
fluidity  apiwrcntly  increases  the  more  it  is  brushed. 
This  describes  its  working  qualities.  When  thinned 
properly  for  |>ainting  it  has  a  covering  jxiwcr  greater  than 
that  of  any  other  single  white  pigment. 

The  physical  qualities  of  white  lead  are,  to  some  extent, 
disclosed  by  a  microscopical  examination.  This  micro- 
scopical examination  cannot  be  satisfactorily  made  unless 
the  i>articles  are  first  classified  according  to  their  sizes. 
We  have  been  successful  in  constructing  a  classifier 
in  which  we  can  divide  the  ]>articlos  up  into  groujx-i, 
differing  in  a  regular  manner  from  each  other  in  size. 
This  classifier  is  a  floating  apparatus  in  which  the  particles 
are  s>ibjecte<l  to  Heating  with  successively  varying  speeds. 
The  floating  medium  selected  has  been  kerosene,  on  account 
of  the  high  wetting  power  it  possesses.  In  the  apparatus 
which  I  have  used,  the  particles  float  through  four  cone.-!, 
which  increase  regularly  in  size,  .so  that  the  diameters 
of  the  particles  wliich  settle  out  in  these  cones  should 
vary  regularly  in  size.  This  classification  is,  of  course, 
not   absolute,   but   it  gives  goo<l   practical  results*. 

Dutch  process  white  lead  is  composed  of  particles 
varying  in  size  to  an  infinite  degree. 

Classification  Te.st  ox  DfTtii  Punt  ess- White  Lead. 

Per  cent. 

lo  Cone  1    3-4S 

.,      ..     2    «•« 

..      ..     »    «•«• 

,,       „       4    K-72 

Finer  than  4  hy  diffpreno-        74-84 
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It  would  lead  too  far  to  discuss  the  general  question 
of  the  physical  characteristics  of  a  good  pigment.  -Argu- 
ments, however,  have  been  advanced  to  the  effect  that  the 
pigment  in  a  good  paint  should  be  com|)osevl  of  three  sized 
particles.  The  theory  is  that  the  mixture  of  pigments 
having  three  different  sized  particles  has  the  lowest 
jtercentage  of  voids.  Cood  reasons  have  not  been  given, 
however,  for  assuming  that  the  variations  in  size  of 
particles  should  be  limited  to  three.  It  is  found  that, 
taking  spheres,  an  equal  number  of  three  ditfercnt  sized 
spheres  can  be  figure<l  out  as  giving  a  lower  |>ercentage 
of  voids  than  where  one  size  of  sphere  only  is  used,  but 
unfortunately,  it  is  {ound  that  those  three  si/ei  of  spheres 


differ  from   each   other   in   their   individual   volumes   as 
shown  in  the  following  table  : — 


Diameter. 

Volume. 

Per  cent. 

1-0 

0-4142 

0-2247 

1-0                                 92-S9 
0-0710                                6-59 
0-0113                                1-0& 

.■\  pigment  made  up  of  02  [x-r  cent,  of  comiwiratively  coarse 
particles,  (i  jjcr  cent,  of  medium  sized  jiartioles.  and  I 
per  cent,  of  com|)aratively  fine  |>ikrliclas  would,  in  practice, 
haixlly  make  a  good  jiaint.  No  calculations,  as  far  as  I 
know,  have  been  made  as  to  what  still  smaller  sizes 
spheres  would  have  to  be  in  onlor  to  still  further  reduce 
the  voids.  The  indications  are,  however,  from  the  study 
of  those  figures,  that,  in  the  case  of  spheres,  an  infinit« 
variety  would  give  the  greatest  reduction  in  the  per. 
ccntage  of  voids. 

In  conclusion,  we  offer  this  theory  for  consideration  : — 
The  pigment,  the  particles  of  which  tend  to  fit  together 
so  as  to  give  the  smallest  jwrcentage  of  voids,  is,  oOur 
things  being  equal,  the  best  i)igmcnt.  Inventors  of  white 
lead  processes  have  not  recognised  this  sufficiently,  and, 
for  that  reason,  the  many  attempts  that  have  been  made 
to  make  a  white  lead  to  take  the  place  of  Dutch  proces* 
white  lead  have  been  imsucres.sf\il  and  wasteful  of  time 
and   money. 

Discussion. 

The  Chairman  said  that  what  Mr.  Thompson  had  said 
concerning  the  three  sizes  of  pigment  in  a  paint,  producing 
the  l)est  results,  originated  some  months  ago,  in  the  U.S. 
Paint  Manufacturers'  Association,  which  published  a 
pamphlet  to  demonstrate  that  a  film  of  paint  should  be 
composed  of  three  sizes  of  grain,  in  order  that  the  stiea 
and  strain  of  the  film  might  be  of  greater  value.  Concrete 
was  composed  of  three  sizes  of  grain,  and  the  assumption 
was  that  the  strength  of  the  concrete  was  due  to  the 
three  sizes  of  its  constituents.  This  was  not  borne  out, 
as  concrete  was  not  composed  of  three  sizes,  for  the  larger 
pieces  of  aggregate,  such  as  broken  stone,  were  put  in  to 
concrete  merely  for  economy's  sake,  and  added  no  strength. 
Furthermore,  the  broken  stone  of  the  third  aggregate 
in  concrete  might  be  composed  of  one  hundred  different 
sizes,  ranging  from  200  mesh  up  to  2  in.  or  3  in.  in  diameter, 
and  it  was  fallacious  to  arguo  from  that  analogy,  that  a 
paint  film  should  be  composed  of  three  different  sizes  o( 
grain  in  order  to  produce  the  best  results.  The  strength 
of  a  film  of  v(hite  load  might  be  due  to  the  variabinty 
of  its  grains,  but  there  was  no  comparison  between  the( 
structure  of  a  film  of  punt  and  the  structure  of  concrete. 


THK  INFLUENCE  OF  CHEMISTRY  ON  THE  UTIL- 
IS.VriON  OF  QUEHK.XCHO. 

BY    E.    C.    KUrSTEIX. 

The  story  of  quebracho  is  one  of  the  most  remarkable 
in  the  annals  of  industry.     Thirty  years  ago  the  word 
"  Quebracho "'    w.-vs    practically    unknown,    and    only    » 
few  tanners  in  France  and  the  .\rgentine  Republic  under- 
stood    imp»'rfoctly    the    pro]ierties    of    quebracho    wood; 
Today   it    has   funcd    itself   into   the   tariffs   of   natioiwl 
millions  of  dollars  have  been  invested  in  the  manufactuit' 
of  qtiebracho  extract  and  in  steamshiiw  for  its  transpor 
tation,  while  the  civilLsed  world  is  walking  on  quebrachc 
tanned  leather.     Tliis  wonderful  develo])ment  is  due  t« 
two  facts  :    First,  that  the  entire  wood  of  the  quebraoh< 
tree  (not  the  bark  only)  yields  from   18  to  20  (ler  oenti 
of  tannic   acid,   thus  rendering  the  supply  so  enormou 
and  its  manipulation  so  easy  as  to  make  it  the  cheapes 
known  tanning  material.     Two  quebracho  logs,  weignini 
one  ton  each,  will  yiehl   1.20<llb.  of  an  extract  that  wii 
tan  as  much  leather  as  the  bark  from  five  acres  of  hemloci 
timl>er    (taking    the    ]x"rcentage    of    tannin    in    hemlor! 
bark  as  ,S  |>er  cent ).      .Secondly,  the  discovery  of  a  chemics 
treatment    of    quebracho    tannin    which    makes    it   oqut 
to  the  best  vegetable  tannic  acid  known.     In  consequenc 
of  this  important  discovery  quebracho  extract  so  treate 
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has  become  not  only  the  cheapest  but  also  the  best  tanning 
material  known,  and  the  standard  of  value  for  all  other 
tanning  materials. 

"  Quebracho "  is  a  Portuguese  word  meaning 
"  axe-breaker,"  and  was  applied  to  the  tree  on 
account  of  the  extreme  den.sity  and  hardness  of 
its  wood.  The  species  furnishing  the  extract  is 
the  Quebracho  Colorado  {Loxo  pterygium  Lorentzii). 
It  flomishes  in  Central  South  America.  It  does 
not  grow  in  continuous  forests  like  oak  and  hemlock, 
but  stands  alone  or  in  groups  surrounded  by  other  hard- 
wood trees,  above  which  its  peculiar  "  V  "  shaj)ed  top  or 
crown  towers  many  feet,  forming  a  distinctive  feature 
of  the  landscape,  qiute  characteristic  of  the  Chaco.  These 
groups  or  clumps  of  trees,  called  in  Spanish  '"  Islands," 
extend  for  miles  in  strips,  separated  by  much  wider 
strips  of  alkaline  prairie,  covered  with  coarse  grass.  These 
alternate  strips  of  woodland  and  prairie  extend  in  a 
uniform  north-easterly  direction,  like  the  Alleghany 
Mountains,  from  the  Province  of  Santa  Fe  through  the 
Grand  Chaco  of  Argentina  into  Paraguay  and  Southern 
■  Brazil.  Owing  to  tliis  peculiar  disposition  of  the  forests, 
transportation  becomes  the  most  costly  and  difficult  part 
of  quebracho  lumbering  operations.  The  logs  must  be 
hauled  long  distances,  in  wagons  drawn  by  oxen,  through 
a  roadless  wilderness,  sometimes  as  far  as  twenty  miles. 
to  the  nearest  factory  or  railroad  or  landing  on  the  Parana 
Eiver  or  its  branche.s.  The  best  organised  extract  plants 
have  built  narrow  guage  railroads  from  a  port  on  the 
Parana  across  the  strips  of  woodland  for  fifty  miles  into 
tlie  wilderness,  in  order  to  lessen  the  cost  of  transpor- 
tation. It  was  the  high  cost  of  transportation  which 
forced  the  building  of  extract  plants  in  subtropical  alkaline 
prairies  from  600  to  1000  miles  north  of  Buenos  Aires. 
It  was  cheaper  and  more  rational  to  transport  macliinery 
and  skilled  labour  six  thousand  miles  from  Europe  to  the 
Chaco,  and  thereby  have  only  one  ton  of  extract  to  transport 
the  same  distance  back,  tlian  to  pay  freight  on  four  tons 
of  wood  over  the  same  distance  for  the  purpose  of  making 
one  ton  of  extract  in  Europe  or  in  the  United  States. 

According  to  an  Argentine  legend,  the  use  of  quebracho 
for  tanning  leather  was  discovered  by  a  German  tanner  in 
Buenos  Aires.  Observing  that  the  water  near  a  saw-mill 
was  coloured  red  by  the  quebracho  sawdust,  it  occurred 
to  him  that  this  might  be  due  to  tannic  acid.  Experiment 
proved  the  correctness  of  his  supposition,  and  he  became 
the  first  quebracho  tanner.  However  this  may  be. 
in  the  month  of  April,  1875.  a  French  firm  in  Buenos 
Aires  shipjied  a  sample  log  of  quebracho  to  E.  Dubosc, 
the  well-known  dye-wood  extract  maker  of  Ha%Te,  France. 
In  November  of  the  same  year,  Dubosc  imported  eleven 
logs  more  for  further  experiment,  and  the  following  year 
took  out  a  French  patent  for  quebraclio  extract  as  a 
substitute  for  cuteh,  gambier,  etc.  He  at  once  began  a 
propaganda,  which  finally  resulted  in  the  introduction 
of  quebracho  extract  as  a  tanning  material  in  France, 
Germany,  Russia,  and  other  countries  of  Europe.  In 
1883,  Dubosc  induced  the  writer  to  bring  over  samples 
of  quebracho  extract  to  the  United  States,  but  without 
results,  owing  to  its  high  price  as  compared  with  hemlock 
extract.  On  a  subsequent  visit  to  Dubosc  in  1887  he  was  so 
enthusiastic  about  the  new  extract  that  it  was  decided 
to  make  a  second  attempt  to  introduce  it  into  the  United 
States,  but  without  success,  because  it  could  not  be  sold 
at  6c.  per  lb.  against  hemlock  extract  at  2i  c.  Five  years 
later,  in  1892,  a  third  and  successful  attempt  was  made,  and 
the  price  having  gone  down  to  .5c.  for  the  hquid  extract, 
we  succeeded  in  establishing  the  use  of  quebracho  in  the 
United  States.  Meantime,  Casado,  a  wealthy  land  owner  of 
Paraguay,  erected  the  first  extract  plant  in  South  Amenca. 
He  was  followed  by  H.  Kenner  &  Co..  in  Hamburg,  Ger- 
many, and  by  several  other  small  plants  in  France  and 
Germany,  and  finally  by  a  second  small  plant  at  Peguaho 
on  the  Parana  River  in  Argentine.  Al!  these  plants  were 
small,  the  quantity  of  extract  produced  was  also  small, 
but  more  than  sufficient  to  keep  up  with  the  slow  progress 
of  extending  its  use,  as  was  proved  by  the  fact  that 
Casado  discontinued  operations.  A  consignment  of  a 
few  hundred  tons  made  by  Casado  to  a  firm  in  New  York 
about  the  year  1893  remained  largely  unsold  until  1898. 
I*  is  safe  to  say  that  tlie  world's  annual  production  of    ; 


quebracho  extract  between  the  years  1890  and  1897 — 
twenty  years  after  its  introduction — would  not  equal 
one  month's  consumption  of  the  United  States  alone  at 
the  present  time.  In  the  year  1895  a  contract  was  made 
with  H.  Renner  &  Co.,  of  Hamburg,  for  150  tons  of  liquid 
extract  at  the  low  price  of  2Jc.,  duty  paid  in  New  York,  but 
tlie  tanner  to  whom  the  extract  was  resold  suddenly  can- 
celled his  orders  because  the  finished  leather  had  turned  red 
in  the  warehouse,  and  there  was  great  difficulty  in 
finding  buyers  for  the  balance  of  the  contract.  This  slow 
and  lialting  progress  in  the  use  of  quebracho  extract 
was  duo  to  the  peculiar  character  of  its  tannins.  It  con- 
tained an  unusually  large  proportion  of  ""  resinous  and 
difficultly  soluble  "  tannins,  called  by  chemists  "  insolubles," 
and  an  unusually  small  proportion  of  non-tannins,  almost 
totally  lacking  in  glucosides.  Furthermore,  its  soluble 
tannins  differed  from  those  of  oak  and  hemlock  in  that 
tliey  were  much  more  sensitive  to  changes  of  tennjerature 
and  were  readily  precipitated  by  the  som'  liquors  of  the 
tan-vat.  As  is  well-known,  tannins  are  complex  bodies 
existing  in  all  plants.  The  tannins  of  no  two  plants 
are  alike  and  even  the  tannins  of  the  same  plant  vary 
greatly  as  to  solubility  in  water.  When  tan-barks  or 
tan-woods  are  treated  witli  boiling  water,  and  the  extract 
is  cooled  down  to  the  temperature  of  the  air  or  cold  water, 
all  those  portions  of  the  tannic  acid  which  are  "  difficultly 
soluble  in  cold  water  "  fall  out  of  solution  as  precipitates 
and  are  technically  termed  '"  insolubles "  or  "  reds." 
Tlie  scientific  name  for  them  is  "  phlobaphenes  "  or  tannins, 
which  are  resinous  and  soluble  in  warm  or  boiling  water, 
liut  not  in  cold  water,  and  tlierefore  not  available  for 
producing  leather.  In  consequence  of  this  fact,  every 
cliemical  analysis  of  a  tanning  material  must  show  three 
things,  (1)  the  '"  available  '  tannin  wliich  remains  soluble 
in  cold  water;  (2)  the  ''non-tannins"  or  soluble  salts 
,ind  glucosides;  (3)  the  "reds"  or  insolubles.  All 
three  of  these  constituents  play  a  role  in  the  tanning 
jirocess.  The  available  tannins  combine  with  the  hide 
substance  to  prodiice  leather.  Tlie  non-tannins  ferment 
to  form  acids,  which  make  the  tan  liquors  sour  and  swell 
up  or  '■  plump  "  the  liide  so  that  the  available  tannins 
can  penetrate  the  hide  substance  to  form  leather.  This 
lihimping  effect  is  absolutely  necessary.  Finally  the 
"  reds  "  or  insolubles,  when  not  too  great  in  quantity, 
are  so  held  in  suspension  by  the  non-tannins  that  they 
are  carried  to  a  slight  degree  into  tlie  surface  of  the  hide 
and  render  the  leather  firm  and  impervious  to  water. 
Now  the  proportions  of  these  various  constituents  vary 
greatly  in  dillerent  plants  and  consequently  in  different 
tanning  extracts.  By  the  ordinary  method  of  analysis 
a  solid  valonea  extract,  showing  64  per  cent,  of  soluble 
tannin,  will  also  show  25  per  cent,  of  non-tannins  and  only 
1-25  ]ier  cent,  insolubles.  By  the  same  analysis,  liquid 
extract  gives  soluble  tannins  26  per  cent.,  non-tannin 
11  per  cent.,  insolubles  only  0-50  per  cent.  On  the  other 
liand,  ordinary  quebracho  extract,  containing  64-50  per 
cent,  soluble  tannins,  will  only  show  7'50  per  cent,  non- 
tannins,  while  the  insolubles  amount  to  8  per  cent,  or 
more  than  one-eighth  as  much  as  the  soluble  tannins. 
A  perfect  tanning  material,  that  is,  a  tanning  material 
such  as  hemlock  bark,  which,  by  itself,  will  produce  leather, 
contains  nearly  as  much  non-tannins  as  available  or  soluble 
tannins — more  specifically,  hemlock  bark  contains  8 
to  10  per  cent,  soluble  tannins  and  6  to  7  per  cent,  non- 
tannins.  The  proportion  of  non-tannins  is  large  enough 
to  furnish,  by  fermentation,  sufficient  acid  to  plump  the 
liide  for  absorption  of  the  soluble  tannins. 

Quebracho  wood,  on  the  otiier  hand,  contains  20  per 
cent,  soluble  tannin,  and  only  2J  ))er  cent,  non-tannins 
(comjiosed  chiefly  of  soluble  salts),  and  is  totally  wanting  in 
glucosides.  Quebracho  liquors,  therefore,  do  not  sour 
and  in  consequence  carmot  be  used  alone  for  making 
leather.  It  is  absolutely  necessary  to  mix  quebracho 
with  some  material  containing  a  large  proportion  of  non- 
tannins  in  order  to  get  the  acidity  nece.s.sary  for  plumping 
the  hide,  and  it  was  at  this  point  in  the  use  of  quebracho 
extract  where  t)ie  trouble  began  in  practice.  It  was  found 
tliat  when  mixed  with  the  acid  liquoi-s  resulting  from  other 
extracts  a  large  proportion  of  tlie  sohible  tannins  were 
Iirecipitatcd,  together  with  all  the  "  reds  "  of  the  quebracho, 
as  a  sticky  slime  on  the  liide.     This  slime  hindered  tli« 
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penetration  of  the  tanninR  Tomaining  soluble,  left  a 
deposit  on  the  hide  whicli  toidd  not  be  removed,  and  finally 
caused  the  tinished  leather  to  turn  red  on  exposure  to  the 
air.  Tlie  actual  loss,  including  the  original  insolubles, 
was  fully  2">  l>or  cent,  of  the  quebracho  extract  uaod. 

The  analysis  just  given  shows  that  quebracho  extract 
eontttius  oiic   part   of  insoluble   to  every   eight   parts  of 
soluble   tannin.     It   was  these  insolubles   which  first   at- 
traeted  the  taimer's  attention.     They  not  only  represented 
a  loss  iif  more  than   10  per  cent,  of  extract  but  spoiled 
his  leather.     He  did  not   know,  and  comparatively  few 
tanners  even  now  know,  that  in  addition  to  the  loss  of  the 
actually   insoluble   tannin   there   was  a   still   greater  loss 
of  the  really  soluble  tannins  when  mixed  with  the  sour 
liquors  of  the  tan\at,  but  he  knew  enougii  to  make  him 
very  chary  of  using  quebracho  extract,  and  in  constquence, 
the  manufacturers  and  handlers  of  quebracho  at  once  set 
to  work  to  get  rid  of  the  '•insolubles."     It  would  be  tedious 
to  enumerate  all  the  different  methods  adopted  for  this 
purpose.     1  wdl  mention  only  a  few.     The  tlcinian  tanner 
avoidetl  the  dilKcultv  by  not   using  extract   at   all.     He 
went  to  the  expense  of  bringing  quebracho  logs  six  thousand 
miles  from  .Vrgentine,  rasping  them  into  "■  Loh  Schnitt," 
and  adding  this  "  Loh  Schnitt  "  directly  to  the  cold  tan- 
vat — by    so    doing     he    avoided    the    extraction    of     the 
"  resinous    and    difficultly    soluble "    tannins,    and    was 
therefore  not  troubled  by  them.     He  threw  them  away. 
The  extract  maker  did  the  same  thing  by  leaching  at  a 
low  tem]x-rature.     He  also  tried  "  settling  out  "  the  thin 
liquor^    before    concentration    and    throwing   away    the 
"  insolubles  "  as   mud.     He  tried  precipitation  with  alum, 
)ireeipitalion  with  albumen,  and  precipitation  with  lead 
acetate  ;    in  every  case  the  precipitate  was  thrown  away 
as  a  useless  nuisance.     Extracts  made  by  these  processes 
were  sold  as  "  deeoloriseil  "   or  '"  clarified."     They   were 
more  costly  and  but  little  better  than  the  ordinary  extract, 
because  their  soluble    tannins  were  still  precipitated  by 
the  sour  liquors  of  the  tan-vat.     Practically  they   were 
but  little  used.     The  only  recognition  of  the  value  of  the 
'■  difficultly    soluble    tannins,"    and    the    only    attempt 
to  save  them  by  solution,  was  that  which  was  originally 
made,   we   believe,   by  some  Italians,   who  dissolved  the 
insoluble  i|Ucbracho  in  an  alkali,  preferably  borax.     This 
method  seemed  so   rational  that   we,  ourselves,  actually 
paid   a   royalty   on    several   hundred   barrels   of   extract 
so  treated,   and  at  least  one  American   tanner   used   the 
process  for  several  years  in  his  tannery.     But   the  high 
cost   of   borax,   the    r.ecessity    for   after   treatment    with 
stilphuric  acid,  and  the  ver\'  justifiable  prejudice  of  the 
tanning   world  against  alkaline   hquors   finally  gave   the 
"  coup  de  grace  "   to  an   impractical   process.     Such  an 
important  problem,  however,  was  bound  to  find  a  solution 
The  honour  is  due  to  Italy.     Two  Italian  chemists,  Lepetit 
and  Tagliani,  after  long  experimenting,  discuvered  that 
the  sulphurous  salts  of  the  alkali  metals,  such  as  sodium 
sulphite,  bisulphite,  or  hydrosulphite,  would  so  perfectly 
dissolve   the   "  reds "    of   quebracho  extract   as   to   keep 
them  soluble,  not  only  in  cold  water,  but  in  the  acid  liquor 
of  the  tan-vat.     They  found  also  that  these  salts  so  acted 
on  the  soluble  tannins  of  quebracho  extract  as  to  prevent 
their  precipitation  in  sour  liquors ;    in  short,  they  found 
that  by  treating  ciuebracho  extract  with  sodium  bisulphite 
or  other  sulphites  vinder  suitable  conditions,  all  loss  of 
soluble   tannin   was  prevented   and   all   the   insoluble  or 
"  diflicultly   soluble   tannins "    were   made   available   bv 
solution. 

The  applicatiiui  of  this  discovery  to  quebracho  extract 
eliminated  all  of  its  objectionable  properties,  made  its  use 
possible  under  all  tanning  conditiuns  and  in  combination 
with  the  sour  liquors  of  all  other  tanning  extracts,  thereby 
adding  fully  25  per  cent,  to  its  value  by  Ba\-itig  aiul  utilising 
the  tannins  which  had  previously  been  precipitated 
and  thrown  away.  In  fact,  it  is  not  going  too  far  to 
characterise  tliis  discovery  as  one  of  the  most  important 
over  made  affecting  the  leather  industry. 

The  effect  of  the  treatment  with  sulphites  j.o  shown 
by  the  two  following  analyses  : — According  to  J.  Gordon 
Parker,  an  ordinary  solid  quebracho  extract  has  tlie 
following  constituents  :— Water,  21*10  jjer  cent.  ;  soluble 
tannins,  (il'OO  per  cent.  :  insolubles,  lO-OO  per  cent  ; 
non-tannins,   7*30  i>er  cent.       According   to   the   same 


Mithority,  the  solid  argam  extract,  whiob  has  been  treated 
by  the  sulphite  process  of  Lepetit,  shows  the  following 
results  : — Water,  2P50  jicr  cent.  ;  soluble  tannins,  65*70 
per  cent.  ;  insolubles,  O'tH)  jier  cent.  ;  non- tannins, 
12"80  per  cent.  It  appears,  therefore,  that  the  sulphite 
treatment  has  increased  the  amount  of  soluble  tannin 
from  Gl'oO  per  cent,  to  6.">*70  jxt  cent.,  and  that  of  the 
non-tannins  from  7'30  per  cent,  to  12"80  jjer  cent.,  while 
the  insolubles  have  totally  disap]x>ared,  the  moisture 
re'maining  the  same  in  both  cases.  It  is  true  also  that 
1(X)  lb.  of  ordinary  extract  yield  1101b.  of  treated  extract, 
and  that  the  tre-atc-d  extract  is  unaffected  by  the  sour 
liquors  of  the  tan-vat,  but  this,  of  course,  is  not  shown 
by  the  ortlinary  analysis. 

Their  success  with  quebracho  led  the  inventors,  Lepetit 
and  TagUani,  to  try  the  same  treatment  on  other  tanning 
extracts.  To  their  surprise,  they  found  exactly  opposite 
results.  They  found  that  the  sulphite  treatment  baa 
no  good  effect  on  chestnutcxtract  and  mimosa  bark  extract, 
their  tannins  remaining  practically  unaltered.  It  actually 
decomposed  and  partially  precipitated  the  extracts  of  oak 
bark,  sumac,  valonea,  myrobalans,  and  pine  bark.  After 
most  thorough  experimenting  they  found  quebracho 
extract  to  be  the  only  one  emi)loyed  in  tanning  that 
is  practically  benefited  by  treatment  with  the  salts  of 
sulphurous  acid,  and  hence  they  confined  their  claims 
in  U.S.  Patent  No.  799,240  specifically  to  the  treatment 
of  quebracho  extract- 
Years  ago  Foley  took  out  a  patent  for  preserving 
hemlock  extract  by  treatment  with  bisulphites,  so  that 
fermentation  would  not  take  place  during  transportation. 
He  succeeded  too  well,  for  he  also  prevented  fermentation  J 
in  the  tan-vat,  and  there-by  rendered  the  hemlock  extract  j 
absolutely  useless.  His  process  was  never  practicaDy  I 
applied  on  that  account,  and  .so  far  as  my  information 
goes,  there  is  not  now  a  sulphited  hemlock  extract  on  thej 
market  and  never  has  been. 

I,epetit  and  Tagliani  paten te<i  their  discovery  iai 
Germany  and  other  European  countries  in  1896.  Thel 
United  States  Patent  was  not  issued  until  1905,  but  in  the  1 
meantime  they  arrangt»d  with  H.  Kenner  &  Co.  to  use  their  ' 
process  in  Germany,  with  the  right  to  sell  the  prodiait 
in  the  United  SUtcs.  On  Dec.  4lh,  190(1,  Kenner  &  Co. 
sent  us  the  first  sample  of  liquid  quebracho  extract, 
treated  by  Lepetit's  ])rocess  in  a  slightly  niodilied  form. 
It  seemed  to  be  what  we  hod  been  looking  for.  and  wo 
at  once  ordered  10  tons  for  practical  trial,  which 
were  invoiced  April  27th,  1901.  With  the  exception 
of  a  few  casks  sliipped  by  Messrs.  Lepetit,  Dolfuss,  and 
Gansser,  of  Milan,  on  Mareh  Uth,  lbU7,  for  the  Durio 
Experiments  in  Newark,  N.J.,  1  believe  this  to  have  been 
the  first  "  sulphited "  quebracho  extract  imported  or 
used  m  the  United  States.  The  trials  were  successful, 
and  we  continued  importing  the  liquid  extract  in  increasing 
quantities,  in  spite  of  the  high  specific  duty  of  Jc.  per  lb. 
In  .January,  1902,  we  received  from  Renner  &  Co. 
the  first  sample  of  "Kroift"'or  sulphited  quebracho 
extract  in  solid  form,  and  at  once  orden-d  30  tons,  which 
were  shipped  on  Feb.  24th,  and  was  the  first  solid  sulphited 
extract  used  in  the  United  Slates.  The  quality  proved 
so  acceptable  that  on  April  22nd,  1902,  we  contracted 
with  Renner  for  400  tons  of  the  same  extract,  and  we 
continueil  buying  in  steadily  increasing  quantitres  iMitil 
•Sept.,  1903.  Meanwhile  «e  had  contract«i  in  October, 
1902,  for  7.800  tons  of  the  same  extract,  to  be  made  in 
South  America.  We  received  the  first  shipment  on 
this  contract  on  Aug.  31st.  1903,  and  comnii'nced  s<-lhiig 
the  Krone  or  sulphited  quality  of  "  argam  "  ejitracl. 
We  are"  seUing  the  same  extract  to-day. 

In  1901,  before  Lepetit's  discovery  (yme  into  pracUcsl 
use,  the  entire'  consumjition  of  quebracho  ertmrt  in  the 
United  States  did  not  exceed  olHK)  tons  of  solid  qualitv. 
In  1907,  six  years  later,  it  was  over  .'>0,000  tons,  chielly 
sulphited.  In  1909.  it  will  probably  be  nearly  70,000 
tons.  Htiw  the  production  "f  extract  in  the  wilderness  of 
Argentina  kept  pace  with  the  consumption  broujiilit  jibout 
by  the  sulphite  process  has  bi-en  almost  marvillouf 
.\bout  twenty-five  years  ago,  two  young  tanners,  Carfoi' 
and  Albert  Harteneck,  came  to  Argentina  and  becoming 
intcresti'd  in  <|uebracho.  began  exporting  the  wood  t« 
Havre,  and  in  the  course  of  time  made  long  and  ardunis 
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explorations  of  the  Argentine  wilderness  known  as  tbe 
"  Chaco."  Eventually  they  made  extensive  purchases 
of  the  best  quebracho  producing  lands  in  Argentina.  In 
conjunction  with  Kermer  in  Hamburg  they  erected  an 
extract  plant  with  the  best  and  most  modem  equipment 
at  Calchaqui,  in  the  heart  of  the  quebraelio  forests  of  Santa 
Fc.  with  a  capacity  of  10.000  tons  solid  extract  yearly. 
They  commenced  shipping  ordinary  extract  in  April. .lilOO. 
and  continued  to  do  so  during  the  years  1901  and  1902 
to  the  extent  of  about  5000  tons  yearly.  In  1904 
the  Messrs.  Harteneck  took  into  association  with 
them  the  Brothers  Portalis,  of  Buenos  Aires,  large 
owners  of  quebracho  lands,  and  formed  the  "Com- 
pania  Forestal  del  Chaco,"  to  o]ierate  the  Calchaqui 
works  and  build  a  new  plant  with  a  capacity  of  20,000 
tons  yearly,  some  300  miles  north  of  Calchaqui,  and 
still  further  in  the  heart  of  the  Chaco  wilderness.  Not 
only  an  extract  plant,  but  a  town,  and  50  miles  of  railroad, 
had  to  be  built  also.  In  May,  1905,  this  new  Villa 
Gullermina  began  shipping  extract  to  the  United 
States,  whose  requirements  meantime  had  increased  to 
18,<X)0  tons  yearly.  In  1.900  a  third  plant  was  erected 
m  Gallareta,  with  a  yearly  capacity  of  7000  tons,  while 
the  United  States  consumption  went  up  to  30,000  tons  of 
Argentine  extract,  in  addition  to  the  liquid  extract  made  : 
by  the  two  American  factories.  Since  then  the  Forestal  ' 
Comjwny  has  been  merged  into  the  "  Forestal  Land,  ' 
Timber,  and  Railways  Co.,  Ltd.,"  with  a  capital  of 
nearly  two  million  pounds  sterling.  The  7000  ton  works 
at  Peguaho  have  been  purchased  by  this  Company,  and 
the  capacity  of  Calchaqui  increased  to  14,000  tons.  At  i 
present  the  Forestal  Land,  Timber,  and  Railways  Co. 
operates  four  plants,  with  a  capacity  of  50,000  tons  of  ! 
extract  yearly. 

To  supply  these  plants  with  wood  and  market  their 
products  requires  100  miles  of  railway,  a  fleet  of  boats 
on  the  Parana  River,  1500  men  in  the  factories,  and 
5000  men  in  the  forests,  working  with  12,000  oxen  and 
lOOtl   waggons. 

I  have  gone  into  these  details  because  in  the  last  five 
years  eight  other  extract  plants  have  been  erected  in 
Argentina  and  Paraguay  for  the  manufacture  of  unsul- 
phited  or  "  ordinary  "  extract  onlj'.  Although  they  have 
a  capacity  of  40,000  tons  yearly,  they  have  probably  never 
turned  out  more  than  25,000  tons  in  one  year,  and  even  this 
quantity  they  have  been  unable  to  market  at  a  profit. 
In  conser|uence  of  the  panic  of  1897,  the  duty  paid  price 
of  their  extract  in  this  market  declined  from  4  c.  to  3  c. 
per.  lb.,  and  even  at  this  price  the  bulk  of  what  was  sold 
was  afterwards  sulphited  either  by  dealers  or  the  con- 
sumers themselves.  Meantime  the  price  of  treated 
extract  has  scarcely  varied,  and  is  to-day  at  the  maximum 
figure  ever  reached.  No  better  proof  of  the  value  of 
the  chemical  treatment  of  quebracho  extract  by  the 
sulphite  process  could  possibly  be  furnished  than  this 
.commercial  fact. 

I  Discussion. 

r  Mr.  YocuM  said  that  the  author  had  not  described  any 
method  of  treating  quebracho  extracts  to  make  them 
soluble.  Failures  had  attended  the  use  of  these  extracts 
that  were  not  solulile,  and,  latterly,  success  had  attended 
the  use  of  those  that  were  soluble.  It  took  years  to  find 
out  that  they  were  made  soluble  by  treatment  with  sul- 
phites. 

The  great  diffic\ilty  with  tanning  chemists  was  that 
their  measure  of  tanning  values  was  empirical.  They 
jonsidored  everything  that  was  absorbed  by  hide,  under 

he  conditions  of  tlu  test,  was  tannin.  But  other  materials 
ffere  absorbed  which  did  not  precipitate  gelatin,  such 
iis  glucose,  and  these  did  not  tan  leather.  The  ultimate 
determination  of  the  value  of  a  tanning  extract  must 
I'est  with  the  tanner  himself  through  experimcct,  and  while 
finalyses  might  indicate  the  percentage  of  material  present 
ivhioh  would  combine  with  the  hide,  the  tanner   himself 

aust  determine  how  much  of  this  he  coidd  utilise  under 

he  methods  he  pursued. 
Prof.  Rogers  said  that  about  a  year  ago,  he  had  occasion 

n  examine   a  substance   called    "  T.   Glutriu,"   a   refuse 

f   the   sulphite    process.     This    contained    25    ])er   cent. 


of  tannic  acid.  It  would  tan  leather,  but  tho  leather 
afterwards  was  hke  blotting  paper.  Had  the  author 
had  occasion  to  use  this  product,  and  with  what  results  ? 


REINFORCED   CONCRETE   INDU.STRIAL 
BUILDINGS. 

BV  J.  P.  H.  PERRY. 
The  purpose  of  tliLs  paper  is  not  to  go  into  the  history 
of  concrete  nor  into  the  theory  of  tho  calculation  and 
design  of  reinforced  concrete,  but  rather  to  take  up,  one 
by  one.  the  questions  which  owners  of  manufacturing 
plants  raise  hi  regard  to  this  material. 

Perhaps  the  most  common  point  which  is  raised  in 
connection  with  the  construction  of  reinforced  concrete 
buildings  is  the  possibility  of  attaching  shafting  and  piping 
in  their  proper  place  economically ;  and,  also,  in  regard 
to  making  changes  in  the  lay-out  of  these  most  necessary 
parts  of  the  average  plant.  The  illustration  shows 
different  methods  of  hangmg  shafting  and  macliinery 
in  reinforced  concrete  buildings.  It  is  apparent  from 
a  study  of  the  various  schemes  included  in  this  figure, 
that  piping  or  transmission  lines  can  be  provided  for  in 
concrete  structures  quite  simply.  A  valuable  comment 
on  this  topic  is  the  fact  that  many  industrial  executives 
have  not  hesitated  to  duijlicate  reinforced  concrete  factories 
in  the  same  material.  Five  large  mill  and  manufacturing 
concerns  have  awarded  six  and  more  contracts  for  rein- 
forced concrete  buildings  in  the  past  four  years.  This  would 
indicate  positively  that  they  had  experienced  no  serious 
difficulties  with  shafting  or  piping.  In  fact,  reinforced 
concrete  construction  tends  to  maintain  shafting  in 
jiosition  better  than  most  other  types  of  buildings.  One 
large  manirfacturer  of  paper  goods  in  New  York  has 
stated  that  his  reinforced  concrete  factory  saves  him 
annually  about  $5000.00  in  repairs  to  his  machinery 
and  shafting,  due  almost  wliolly  to  the  tact  that  the 
shafting  or  the  machines  once  set  in  position  on  concrete 
beams  or  floors  remain  immovable,  which,  of  course, 
residts  in  less  wear  on  bearings  and  moving  parts.  Shafting 
may  be  shifted  easily  in  concrete  buildings  if  proper 
provision  has  been  made  in  the  design  of  this  structure. 
The  cast  iron  spool  sockets  or  the  pi])e  holes  tlu-ough 
the  top  of  the  beam  or  the  anchor  plates  may  be  placed 
in  the  beams  at  intervahs  of  say  five  feet  at  the  time 
the  concrete  is  poured,  thus  providing  means  of  supporting 
the  shafting  wherever  desired.  If  no  suppoits  have  been 
]iliiced  in  the  ceilmgs  at  the  time  of  construction,  the 
rearrangement  of  piping  or  shafting  is  accomplished 
most  conveniently  by  setting  expansion  bolts  in  the  sides 
of  the  beams  and  using  iron  hangers  as  shown  in  the 
figure. 

Not  infrequently  the  reinforced  concrete  advocate 
is  told  by  a  prospective  builder  that  concrete  is  too  strong. 
If  the  owner  wants  to  build  additions  or  to  make  alterations 
in  his  plant,  the  cost  of  ripping  out  concrete  walls  is  so  much 
greater  than,  with  brick  walls  that  he  will  not  authorise 
the  use  of  concrete  constniction.  It  is  undoubtedly 
true  that  concrete  walls  are  more  difficult  to  remove 
than  brick.  In  tho  ordinary  building  the  basic  idea 
is  to  put  up  a  permanent  structure.  Wliere.  however, 
there  is  a  probability  of  having  to  remove  partitions  or 
walls,  it  is  possible  to  erect  a  reinforced  concrete  structural 
frame  consisting  of  columns  and  floors  and  fill  in  the  walls 
with  brick  or  ten-a  cotta.  There  are  a  great  many  plants 
in  this  country  where  all  the  buildings  are  of  brick  or 
stone,  occasionally  of  the  same  general  architectural 
treatment.  The  owner  does  not  wish,  in  erecting  his 
new  building,  to  put  up  a  white  concrete  building,  which 
woidd  contrast  sharjily  with  the  rest  of  his  establishment. 
To  meet  this  condition,  concrete  buildings  arc  designed 
much  the  same  as  structural  steel,  a  .skeleton  framework 
being  run  up.  and  light  non-self-supporting  curtain  walls 
of  material  similar  to  the  exterior  of  tho  surrounding 
buildings  being  built  in  afterwards,  or  if  there  is  a  iirejudico 
against  concrete  appearing  anywhere  in  the  exterior  of 
the  building  the  wall  coluums  can  be  voneored.  For  the 
more  typical  factory  construction  reinforced  concrete 
is  to  be  recommended  for  the  floors,  beams,  guxlers, 
and  columns,  and  either  brick  or  terra  cotta  walls — non- 
sclf-sniqmrting— put  in  temporarily,  so  that  in  event  of 
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eztensioDB  they  can  be  TcmOTed  without  effecting  the 
structural  part"  of  the  building.  Tlie  cost  of  a  concrete 
wall  comjmrcd  with  a  brick  wall  under  such  conditions 
is  dependent  upon  the  thickne.ss  of  the  wall.  Generally. 
unlc.-.<  local  building  laws  interfere,  good  )iractice  dictates 
the  use  of  an  H  in.  concrete  wall  in  place  of  a  12  in.  brick 
wall.  In  this  <a.se  the  cost  of  the  concrete  wall  is  slightly 
less  than  the  brick.  Where,  howevei,  the  concrete  wall 
luw  to  be  the  same  thickness  of  the  brick,  the  brick,  on 
the  present  market  conditions  in  America,  is  cheaper. 

iSometimes  the  (|ue»tion  is  raised  that  there  is  liable  to  be 
considerable   vibration   in   reinforced   concrete    buildings. 
( >n  what  basis  this  idea  is  founded  it  is  difhcult  to  under- 
stand,   because    there    are    practically    no    civscs    known 
to  reinforced  concrete  engineers  and  constructors  where 
the  vibration  set  up  in  reinforced  concrete  buildings  was 
serious,  and  certainly  hot  as  bad  as  it  would  have  l)een 
in  other  types  of  buildings.     Wliere  a  long  series  of  heavy 
pres.-es  or  similar  machines  arc  set  in   jwsition  on  one 
Hoor,  all  working  in  the  same  direction,  there  is  likely 
to  be  a  sway  of  the  whole  building,   but  this  is  true  of 
any  tyiH-  of  stnicture.     The  majority  of  owners  of  concrete 
]>lant.s  are  well  satisfied  that  they  get  less  vibration  with 
this  kind  of  construction  than  with  any  other  kind  of 
building.     This    is    due    primarily    to    the    homogeneotis 
and   rigid  form  of  constniction.     A  reinforced  concrete 
building    properly    designed    and    erected    is    monolithic 
and  solid  to  an  extreme  depiec.     Heavy  machinery  may 
be  set  in  place  on  the  upper  floors  of  an  eight  or  nine 
story  building  and  ojierated  at  full  s])eed  without  prodncing 
any  effect  in  the  lower  stories.     A  part ieulai"ly  striking 
instance  of  this  may  be  cited  in  a  building  in  Brooklyn, 
where  the  general  offices  arc  on  the  eighth  floor,  anil  imder 
one    desk,  about   tlie    middle    of    the    building,  on    the 
ceiling   below,   is   bolted   a  40  h.]!.   electric   motor.     The 
suiwrintendcnt    of    this    factory    states    that    he    doubts 
if  the  man  at  the  desk  over  the  motor  is  aware  that  the 
nukchine    is    directly    imder    him.     Certainly,    unles.s    he 
has  been  told  of  its  existence,  he  would  have  no  cause 
for  knowing  that  it  is  there.     This  question  of  vibration 
in  concrete  buildings  is  one  of  the  main  reasons  which  have 
led  to  its  adoption  for  stnictional  purposes  in  so  many 
industrial  plants  in  this  country.     The  absence  of  vibration 
reduces  the  repairs  on   machinery  and   ])ermits  of  their 
oiieration  at  higher  speeds  than    the    more   conventional 
cla-s8  of  building. 

Reinforced  concrete  floors  are  occasionally  objected  to, 
l)ecause  of  the  imaginary  difficulty  of  cutting  through  them 
in  event  of  having  to  nn>  pijies  or  belting  or  wiring  in 
places  not  originally  intended.  A  concrete  floor  is,  of 
course,  hard  to  cut  through,  but  the  task  is  not  insur- 
mountable, and  when  compared  to  cutting  through 
terracotta  or  brick  floor  arches,  it  is  less  serious  in  ita 
results.  Owing  to  the  reinforcement  running  through 
door  slabs,  generally  in  both  directions,  it  is  ijossible  to 
cut  through  a  floor  at  any  p<iint.  except  directly  over  beams 
or  ginlei's,  without  endangering  the  strength  of  the  floor. 
It  is  hard  to  imagine  cutting  a  hole  of  any  magnitude 
through  a  terra. cotta  floor  or  a  brick  arch  without  making 
some  provision  to  take  care  of  any  load.s  which  might  be 
applied  near  the  hole.  Reinforced  concrete  floors  arc 
generally,  in  conservative  jiractiie  at  least,  designed  as 
simple  beams,  where  as  actually  there  is  continuous 
l>eam  aition  and  not  infrequently  plate  action,  so  that 
stresses  arc  taken  care  of  by  the  transvoi-se  or  longitudinal 
reinforcement,  when  cutting  has  to  be  resorted  to,  in 
a  manner  not  originally  dejKinded  upon  in  the  calculations. 
The  cx])ericnce  of  several  large  reinforced  concrete  con- 
stniction companies,  extending  over  a  jieriod  of  seven  or 
eight  years,  and  covering  )irobably  from  1000  to  1500 
buildings  erected  of  this  material,  shows  no  especial 
complaint  on  the  ]>art  of  the  owners  or  architects  on 
this    score. 

It  is  not  often  that  there  is  imich  question  a»  to  the  load, 
carrying  capacity  of  reinforced  concrete  floors,  but  in  case 
there  is  doubt  in  the  minds  of  some  industrial  men  as 
to  the  strength  of  reinforced  concrete  construction, 
it  may  be  pro|)ei  to  cite  a  few  instances  showini;  the  great 
efhciency  of  this  character  of  const nution  alung  this  line. 
Reference  was  made  in  the  previous  |>aragraph  to  the  basis 
of  design  of  floors,  taking  account  of  only  the  most  conser- 


vative stresses.  A  factor  of  safety  of  four  is^ised,  based 
upon  rather  low  ultimate  strengths  of  the  material,  so  that 
reinforced  concrete  as  erected  is  a  great  deal  stronger 
than  the  calculations  would  indicate.  There  is  no  better 
proof  of  this  statement  than  that  furnished  by  an  embossing 
press  weighing  10  tons,  resting  on  a  base  3  ft.  wide  by 
6  ft.  long,  having  an  area  of  18  sq.  feet.  The  load  produced 
by  this  press  is,  therefore,  but  slightly  under  1  ton 
per  sq.  ft.  This  press  is  located  about  in  the  centre  of  a 
column  hay  on  the  seventh  floor  of  the  Robert  Gair  Company 
Building  in  Brooklyn,  the  floors  of  which  building  were 
designe<l  for  a  live  load  of  250  lb.  per  sq.  ft.  There  has 
been  no  pro\  ision  made  to  distribute  the  excessive  load 
of  the  embossing  prcjss.  nor  has  any  bracing  been  resorted 
to  in  the  floor  below.  This  floor  consists  of  a  4  in.  reinforced 
concrete  slab  s]>anning  between  7  in.  by  loi  in.  reinforced 
comrete  beams  spaced  abotit  5  ft.  ti  in.  on  centres.  This 
press  has  been  in  position  now  for  something  over  18 
months  without  there  having  l)cen  any  noticeable  de- 
flection and  without  cracks  showing.  Another  ease 
of  extreme  loading  without  injury 'to  the  reinforced 
concrete  is  to  be  found  in  the  .1.  B.  King  &  Co.  plaster 
mills  at  New  Brighton.  Statcn  Island,  where  floors  designed 
for  fiOO  lb.  live  loads,  carry  from  1200  to  1500  lb.  over 
large  areas.  There  are  many  other  stnicturos  that  might 
be  cited  where  the  loads  sustained  by  the  concrete  run 
three  or  four  times  in  excess  of  the  figures  used  in  the 
design.  There  need  bo  no  hesitancy  on  the  part  of  the 
prospective  builder  to  adopt  concrete  where  his  require- 
ments call  for  the  very  heaviest  loading.  Certain  graia 
elevators  in  Buffalo  liave  reinforced  concrete  floors  designed 
for  .'SOOO  lb.  ])er  sq.  ft.,  ond  hardware  storage  houses 
in  the  North-West  carry  loads  of  2000  lb.  |)er  sq.  ft.  Such 
strength  as  this  is,  except  in  the  rarest  instances,  more 
than  sufficient  for  industrial  buildings.  I 

There  is  a  general  idea  that  concrete  walls  are  damp,  I 
Very  probably  this  is  due  to  the  experience  of  many  hous* 
holders  with  jioorly  made  concrete  blocks.     It  does  not 
apply     to     properlj-     constructed      reinforced       concretaJ 
industrial  buildings.      The  comjiany  with  which  the  writetj 
is    connected,    has    constructed    probably    one    hundred'] 
buildings  of  this   material  during  the  past  seven  years, 
and  has  had  no  complaints  on  the    score    of    dampness 
penetrating  through  the  walls.     The  normal  thickness  of 
walls  of  this  material  is  from  8  in.  to  12  in.     When  mads  I 
of  wet  concrete,  as  is  customary,  they  are  homogeneonsj 
and    very    nearly    imi)ervious    after    having    dried    oottl 
This    drying    out    takes,    dci)ending    ujion    the    weather,  I 
from  three  to  six  months,  and  is  generally  accomplished  j 
by   the   time  the   building   is   ready   for   occupancy.     All 
a  com]iarison  between  brick  and  concrete  for  wall  con- 
struction, it  is  interesting  to  note  that  in  several  instance*  j 
where  buildings  have  been  erected  with  both  concrete  and  I 
brick   walls,  each    12  in.  thick,  neither  walls  being  water- 1| 
proofed,  the  brick  walls  have  shown  dampness  after  storms^ 
while  the  concrete  walls  have  given  no  trouble  whatsoever.  ■{ 
Condensation    is    experienced     with    concrete,    and    for 
residential   work   would   be  a  serious  fault,    but    for  the 
ordinary    industrial    building    the    trouble    is    not    grave. 
In  |>lants  where  dryness  is  essential — such,  for  instance, 
as  piano  factories,  where  the  wood  stock  is  exceptionally 
dry  and  must   l>e  kept  so,  the  slightest  <lampness  being 
fata! — concrete  buildings  have  been  found  to  give  excellent 
service.     There    is    less    condensation    <ui    concrete   walls 
12    in.    thick,    owing    to    the    extreme    non-conductivity 
of  the  material,  than  there  is  on  brick  walls  of  similar 
or     slightly     greater     thickness.     In     typical     reinforced 
concrete  industrial    buildings   condensation  ap|>ears  only 
on  the  under  side  of  the  roof.     The  walls,   being  about 
12  in.  think,  remain  at  a  fairly  uniform  temperature  on 
the  inside,  whereas    the    It  in.   or  4   in.  roof    slab  changes 
with    extci'ior    weather    conditions.      Usually    slight    con- 
densation under  the  roof  is  of  no  iiunortance.   but  if  it 
were,  a  hanging  ceiling  could  be  installed  at  low  cost. 

In  certain  industries  wooden  floors  may  he  neeessar}' 
This  condition  docs  not  interfere  with  the  selection  ot 
reinforced  concrete  as  the  structural  material  for  man\ 
new  buildings.  The  bearing  slab  betnei'U  the  concrel< 
licaiiis  and  girders  wonlil  1h'  constructed  as  in  the  nrdinar> 
reinforced  concrete  building.  Instead,  however,  of  girin) 
this  bearing  slab  a  granolithic  flnish.it  would  lie  left  rough 
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and  when  hardened  a  cinder  concrete  fill  would  be  laid  on 
to]i  and  wooden  sleepers  imbedded  therein.  The  maple 
llooring  would  then  be  put  in  position.  The  most  common 
reason  for  specifying  wooden  floors  is  the  possibility  that 
the  operatives  will  object  to  standing  on  a  concrete  surface. 
This  dislike  of  concrete  on  the  emploj'ee's  part  was  always 
a  matter  of  prejudice  and  now  is  very  largely  overcome. 
There  are  so  many  mills  and  factories  having  concrete 
Hoors  whose  managers  experience  no  complaint  on  the 
part  of  their  working  force,  that  the  majority  of  new 
buildings  of  this  type  do  not  have  wooden  floors. 

With  regard  to  this  question  of  floors  in  concrete  buildings, 
attention  may  be  called  to  the  sanitary  conditions  set  up 
in  reinforced  concrete  buildings.  Where  wet  processes 
are  used  or  where  washing  of  floors  is  necessary,  concrete 
surfaces  are  easily  the  best  for  the  purpose.  Wood 
when  wet  frequently  tends  to  decay  and  offers  a  harbouring 
]ilace  for  vermin.  Concrete  buildings  are  notable  for  the 
absolute  elimination  of  this  pest.  Concerns  whose  products 
or  whose  raw  materials  are  perishable  have  found  a 
considerable  amiual  saving  due  to  the  absence  of  mice, 
rats,  and  bugs  in  their  concrete  buildings. 

Reinforced  concrete  construction  has  very  generally 
become  accepted  as  fireproof  in  a  high  degree.  Little 
discussion  of  this  feature  is  necessary.  San  Francisco 
and  Baltimore  tested  the  material  and  found  it  good. 
Smaller  fires,  such  as  those  at  Dajrton  and  Bayonne, 
subjected  concrete  to  even  more  severe  conditions,  and 
those  under  the  eyes  of  keen  observers.  The  result 
is  best  expressed  by  insurance  rates.  The  most  alive 
insurance  companies,  as  represented  by  the  Mutual  con- 
cerns of  New  England,  advocate  reinforced  concrete 
construction  enthusiastically  and  state  they  will  write 
lower  rates  on  buildings  of  this  type  than  on  any  others. 
For  instance,  on  a  large  paper  factory  in  Brooklyn,  made 
of  reinforced  concrete,  the  rate  on  the  building  is  12-2  c. 
per  8100  of  insiu-ance.  and  on  the  contents,  29-6  c.  Across 
the  street,  belonging  to  the  same  company,  is  a  first  class 
mill  constructed  building.  Under  the  same  conditions 
of  occupancy,  use,  hazard,  and  protection  the  building 
rate  is  21-4  c.,  and  on  the  contents  65-6  c.  is  asked.  The 
annual  saving  is  apparent. 

After  a  fire,  speed  of  construction  is  the  first  consideration. 

Reinforced  concrete  under  no  other  condition  so  well  fills 

the  requirements.     Work  can  be  undertaken  as  soon  as 

the   ruins   of   the   old   structure   are   cleared   away,    and 

while  footings  are  being  placed  the  detail  plans  can  be 

worked   up  and  the   building   carried   up  to   completion 

at  a  speed   equal    to  or  faster  than  with  any  other  type 

of    fireproof     construction.     With    strxictural    steel    the 

columns  and  other  members  have  to  be  designed  in  detail, 

rolled,  fabricated,  and  delivered  to  the  job  before  work 

can  be   prosecuted   at   full  speed.     Small   steel   bars  for 

reinforcing   purposes   are   always   to   be   found    in   stock 

and     need     no     assembling     before     shipment.     Cement 

likewise  can  be  started  jobwards  on  short  notice.    Lumber, 

sand,  and  stone  are  locally  obtainable.     The  advantage 

thus  secured  at  the  start  of  the  new  building  more  than 

overcomes  a  subsequent  higher  rate  of  speed  with  steel 

construction.     The  comparison  applies  somewhat  similarly 

to   mill   construction.     The   large   size   wooden   members 

j     essential  to  this  slow  burning  construction  are  getting  more 

I     difficult  to  procure  and  take  valuable  time  before  delivery. 

I     That  concrete  can   be  erected  rapidly  may   be  news  to 

I     some,   but   when  such   speed   as   the  roof   on  the  seven 

j     story  and  basement  Mason  Warehouse  in  48  days  after 

I     the  completion  of  the  excavation ;    and  the  roof  on  the 

I     Bush  Factory  No.  3 — (500  ft.   by  75  ft. — six  stories  and 

.     basement — in  63  days  ;   and  the  roof  on  the  ten  story  and 

basement  Rogers  and  Pyatt  Factory — 60  ft.  by  70  ft. — 

in  47  days  after  the  foundations  were  in  place,  are  cited, 

tlic  facts  must  be  recognised. 

To  those  who  have  studied  concrete  or  who  arc  familiar 
with  its  properties,  any  doubt  as  to  its  durability  seems 
unwarranted.  Scepticism  is  sometimes  expressed,  however, 
'•n  tliis  point,  and,  also,  as  to  the  reliability  of  the  material. 
Ill  answering  the  first  of  these  questions  reference  is 
generally  made  to  the  use  of  concrete  in  Egypt,  Crete, 
or  in  the  Peninsula  of  Yucatan,  but  tlie  writer  prefers  to 
cite  structures  which  he  personally  has  seen.  At  Amalfi, 
Italy,  there  is  a  small  foot   bridge  which   was   built  by 


the  Turks  in  about  tlie  fifth  or  sixth  century.     The  concrete 
of   which   this   little   arch   is   built   is   in   a   good   state   of 
preservation  to-day  and  speaks  eloquently  for  the  lasting 
i|ualities    of    this    material.     In    Rome,    the    Pantheon 
Dome  is  unmistakably  concrete,  and  constitutes  the  most 
striking  object  lesson  in  this  subject  that  there  is  to  be 
found.     When   consideration    is   given   to   the   fact   that 
the   cement  used   in   those   days   was   a   natural   cement 
of    irregular    composition    and    uncertain    quality,    little 
fear    need    be    maintained    for    the    concrete    structures 
of  the  present  day,  which  are  made  of  Portland  cement 
with     uniform     composition     and     careful    manufacture. 
Belief  in  the  reliability  of  reinforced  concrete  construction 
lias  perhaps  been  shaken  in  the   minds  of  some  people 
liy  certain  failures  of  buildings  erected  of  this  material 
in  different  parts  of  the  United  States.     The  number  of 
failures,  however,  in  proportion  to  the  amount  of  successful 
concrete    work,    is    very   small,    and    when   investigated, 
tliese  failures  have  all  been  traceable  to  ignorance,  inex- 
perience,  and   faulty   design,   not   to  any   inherent  fault 
of  the  material  or  to  the  method  of  construction.     When 
a  steel  building  collapses  or  a  great  bridge  fails,   when 
brick  walls  crack  or  masonry  structures  fall,  those  structural 
methods  or  materials  are  not  decried,  nor  are  they  assailed 
in  being  dangerous,  experimental,  and  unworthy  of  use. 
Reinforced  concrete  is  a  new  material,  one  which  has  great 
liossibilities  and  therefore  attracts  many  contractors  and 
builders  who  lack  proper  experience  in  its  use.     Mistakes 
under  such   conditions   are   bound   to   occur,    but   where 
exjierienced,     skilful     companies     are     employed,     ideal 
buildings  ai'e  the  result. 

The  final  consideration  in  the  selection  of  the  type  of 
the  new  building  is  the  question  of  cost.  Briefly,  under 
l)resent  market  conditions  in  this  country,  reinforced 
concrete  industrial  buildings  will  cost  from  10  to  20  per 
cent,  less  than  the  same  building  erected  in  structural 
steel  fireproofed,  and  will  cost  from  5  to  20  per  cent,  more 
than  first  class  mill  construction.  These  percentages  are 
not  theoretical :  they  are  based  upon  facts.  For  example, 
a  large  warehouse  in  Brooklyn  was  begun  in  May.  1908. 
.\t  that  time  new  construction  work  was  scarce,  and  all 
contractors,  both  in  the  concrete  and  steel  lines,  figured 
very  closely  in  order  to  secure  the  job.  The  successful 
reinforced  concrete  figure  on  this  particular  building 
was  §30,000.00  lower  than  the  best  bid  received  on  the  , 
same  plans  executed  in  fireproofed  structural  steel.  A 
large  factory  in  Philadelphia  was  de<igned  in  steel  and 
estimates  received  on  the  original  plans.  The  architects 
considered  an  alternative  in  reinforced  concrete  construction 
and  saved  the  owner  $60,000.00.  A  large  publishing 
hoiLse  and  loft  building  was  recently  completed  in  Spring- 
field, Mass.,  of  reinforced  concrete  throughout,  thereby 
saving  $40,000.00  over  the  probable  cost  in  steel.  These 
tliree  instances  represent  res))ectively  savings  of  12,  25, 
;ind  10  per  cent.  In  competition  with  mill  construction 
the  percentage  depends  almost  entirely  upon  the  size 
of  the  building.  For  structures  costing  $40,000.00 
and  less,  and  of  a  height  of  four  stories  or  less,  the  brick 
and  wood  construction  mil  run  about  15  per  cent,  less  than 
concrete.  On  larger  size  buildings,  however,  concrete  gets 
closer  to  the  cost  of  the  mill  construction.  The  designers 
of  a  very  large  hardware  building  in  Minneapolis  took 
estimates  on  both  reinforced  concrete  and  mill  construction. 
Tliey  were  surprised  to  find  that  the  concrete  figures 
were  slightly  under  those  of  the  mill  construction.  A 
similar  case  occurred  in  Toledo.  Ohio.  Both  of  these 
I  iro positions,  however,  exceeded  $250,<X)0.00  in  value. 

In  considering  the  costs  of  different  types  of  construction 
t  he  initial  cost  should  not  be  the  only  criterion.  There  are 
certain  fixed  charges  which  enter  into  the  relative  values 
of  buildings.  These  may  bo  liriefly  summarised  as  follows  : 
—  Insurance,  maintenance,  depreciation,  ammint  of  light 
M.\ailablc,  freedom  from  vibration,  elimination  of  vermin, 
.iiid  the  assurance  that  a  tire  caunoti  destroy  the  building. 
It  is  difficult  to  put  an  exact  monetary  value  on  these 
different  items.  Each  plant  manager  would  have  his  own 
views  on  the  subject  and  loial  conditions  would  alter 
materially  any  assumptions.  If,  however,  due  con- 
sideration be  given  to  the  saving  which  can  be  obtained 
on  each  of  these  items  by  the  use  of  a  reinforced  concrete 
l)uilding,   it  will  generally   be  found   that  oveu  though 
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the  concrete  structure  cost  complete  10  per  cent,  more 
thftn  if  mill  constniption  liacl  been  used,  there  vriW  be  a 
saviiiK  iimumlly  of  from    U   to  2   jxr  cent. 

In  (lecidiiip  to  ndopt  ri-inforced  roiuretc  (Oiistruction 
the  owucr  will  not  bo  iiuikinj;  an  exi)eriment.  Heinforpwl 
concrete  is  iin  cstiiblishod  material  of  recognised  merit. 
lUs  develojiment  has  been  rai>id.  but.  like  tlmt  of  another 
great  modem  art.  viz..  the  electrical  industry,  it  has 
been  from  the  lalioratory  and  scientist  to  the  practical  man, 
and  not  haphazard  jmictice  lirst  and  investigation  after- 
wards.     When  the  •jrcat  Quebec  bridge  collapsed  a  short 


time  ago  the  engineering  profession  awoko  to  the  fact 
that  it  knew  little  or  nothing  about  steel  column.s  from 
actual  exiK-riments  and  tcksts.  Reinforced  concrete 
has  received  rigid  examination,  and  this  carefid  study 
led  Profe.s.sor  Burr,  t'onsultin^  Engineer  on  tlio  Panama 
Canal,  to  state  publicly  in  writing  that  more  was  known 
about  reinforced  concrete  as  structural  material  than  was 
known  about  steel.  The  number  of  monumental  c(uureto 
structures  which  are  going  up  all  over  .\merica  to-day 
preclude  any  ex]K'rimcnt  on  the  part  of  a  man  selecting 
iciuforccd   1  iiTiirctc  for  his  new   building. 
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iSpccial  dryhuj  plant  ivantcd  for  India.  From  Director- 
General  of  Commercial  Intelligence,  5,  Clive  Street, 
Calcutta,  India,  1909.     [T.R.] 

Ix  the  rainy  season  certain  industries  in  India  suffer 
from  the  difficulty  of  drying  their  products  or  materials. 
At  times  the  air  is  saturated  or  nearly  so,  so  to  get  it 
to  take  up  more  moisture  high  temperatures  must  be  used, 
which  are  not  permissible  in  certain  cases. 

An  example  of  this  is  furnished  by  the  flour-milling 
industry  in  India.  Before  wheat  in  a  dirty  state  can 
be  milled,  it  must  be  not  only  screened  and  scrubbed 
but  washed,  and  the  process  of  subsequent  drying  is 
troublesome,  costly,  and  at  times  injurious.  The  usual 
method  is  that  the  wet  wheat,  after  passing  through 
a  centrifuge,  is  discharged  into  the  head  of  a  vertical  shaft 
containing  baffles,  and  as  it  descends  it  meets  an  ascending 
current  of  increasingly  hot  air  from  gills  that  are  heated 
by  steam.  This  method  is  successful  except  in  the  rains  ; 
but  during  the  rains  the  wheat  must  be  let  go  with  an 
excessive  percentage  of  moisture,  seeing  that  an  indefinite 
intensification  of  the  heat  results  in  destruction  of  the 
starch  globules  and  consequent  injury  to  the  flour. 

The  tanning  industry  would  also  gain  greatly  by  an 
appliance  that  would  dry  the  air  in  the  monsoon  without 
reliance  on  condensation  processes.  In  one  large  tanneiy 
in  India  no  attempt  to  dry  hides  is  made  during  two  months 
of  the  year.  In  some  parts  of  the  country  the  most 
serious  difficulty  is  that  of  retarding  the  drying  of  the  hides 
during  the  hot  weather.  At  other  seasons  drying  is 
artificially  and  very  slowly  effected  by  the  use  of  steam 
pipes.  The  hides  are  suspended  over  and  about  these 
pipes ;  but  the  saturation  of  the  atmosphere  is  such 
that  the  drying  process  occupies  a  number  of  days. 
During  that  time  the  hides  have  to  be  frequently  wiped 
to  free  them  from  the  moulds  that  grow  i^rofusely  under 
such  conditions ;  but  those  moulds  work  considerable 
mischief,  and  although  they  be  superficially  removed 
they  may  leave  their  spores  in  the  leather  to  germinate 
80  soon  as  favourable  conditions  recur,  as  they  frequently 
do  in  India. 

In  the  manufacture  of  sugar,  deterioration  in  colour 
results  from  the  creation  of  invert  sugar  during  drying. 
The  drying  of  sugar  after  it  leaves  the  centrifuge  is 
commonly  effected  by  means  of  a  cylinder  that  is  heated 
by  steam  and  rotates  upon  an  inclined  axis.  But  when 
the  air  is  virtually  saturated  a  disjjroportionate  expenditure 
of  heat  is  necessary  to  impart  to  it  any  drying  power. 
So  also  in  the  drying  of  copra  and  in  the  desiccation  of 
plantains  for  meal  and  of  various  substances  for  the 
production  of  starch.  [Several  of  these  substances  are 
not  only  peculiarly  liable  to  decomposition  and  discolour- 
ation through  prolongation  of  the  process  of  drying,  but 
are  also  sensitive  as  regards  excessive  heat.  In  all  these 
cases  the  drying  is  conducted  or  attempted  by  raising  the 
temperature  of  a  damp  air  to  such  a  point  that  it  may 
be  enabled  to  a.ssimilatc  more  moisture.  But  in  propor- 
tion as  the  humidity  of  the  air  increases,  any  increment 
in  temperature  becomes  more  injurious.  It  would 
therefore  be  preferable  to  desiccate  the  air  and  pass  i 
it  over  the  goods  to  be  dried. 

The  desiccation  of  air  for  use  in  blast  furnaces  is  con-  i 
ducted  by  lowering  the  temperature  of  the  air  so  as 
to  precipitate  a  proportion  of  the  moisture  it  contains,  as 
follows  : — Pure  liquid  ammonia  is  contained  within  the 
aramoaia  expansion  pipes  in  the  air  cooler,  and  by  the  action 
of  the  compressor  pump  a  reduction  of  pressure  is  main-  ' 


tained  within  them  causing  the  ammonia  to  pass  off 
in  the  form  of  gas,  and  in  so  doing  it  takes  up  heat  from 
the  air  in  the  cooler  in  which  the  pipes  are  placed,  so 
reducing  the  temperature  to  any  desired  extent.  The 
gas  containing  the  heat  thus  abstracted  enters  the  pump, 
and  is  passed  by  it  into  the  condenser  tubes  where, 
by  the  action  of  the  condensing  water  passing  over  them, 
and  the  pressure  of  the  gas  within  the  same,  maintained 
by  the  action  of  the  pump,  liquefaction  takes  place, 
at  the  same  time  giving  up  the  heat  it  contained  to  the 
current  of  condensing  water  passing  over  the  condenser. 
The  liquefied  gas  returns  to  the  ammonia  expansion  pipes 
by  a  small  pipe,  and  is  controlled  by  a  regulator.  The 
whole  action  is  automatic  and  controlled  by  the  speed 
at  which  the  compressor  pump  is  worked. 

Now,  air  so  desiccated,  if  to  be  used  for  drying  goods, 
would  be  raised  to  the  highest  non-injurious  temperature 
in  order  that  it  might  carry  off  a  large  quantity  of  moisture. 
This  process  is  open  to  several  objections. "  In  the  first 
place  moisture  is  ehminated  from  the  air  merely  by  the 
elimination  of  the  faculty  of  retaining  the  moisture, 
and  therefore  by  the  sacrifice  of  the  power  of  acquiring 
moisture  or  performing  any  function  of  drying.  In  other 
words  the  latent  heat  is  lost  at  each  operation  and  has 
to  be  replaced  at  the  cost  of  fuel.  This  defect  is  inherent 
in  the  process,  but  in  India  other  difficulties  peculiar 
to  the  climate  are  encount<?red.  Not  only  do  the  high 
temperature  and  humidity  encountered  in  India  com- 
plicate the  primal  operation  of  desiccation,  bnt  they 
enormously  increase  the  difficulty  of  subsequently 
liquefying  the  ammonia  or  other  similar  substance  used. 
In  the  presence  of  approximate  saturation  of  the  air. 
the  temperature  of  water  in  the  open  approximates 
to  that  of  the  atmosphere  ;  and,  since  the  high  humidity 
also  prevents  any  material  reduction  of  the  temperature 
of  that  water  by  evaporation  while  passing  over  the 
condenser  tubes,  it  is  a  matter  of  difficidty  to  restore  the 
ammonia  to  a  liquid  state. 

The  solution  of  the  difficulty  might  be  found  in  the 
employment  of  high  temperatures  to  drive  off  the  water 
of  crystallisation  from  a  substance  that  is  not  injured 
by  heat,  the  air  being  thereafter  dried  by  contact  with 
that  substance  in  its  anhydrous  condition,  and  then 
employed  to  desiccate  at  low  temperatures  such  commo- 
dities as  would  not  themselves  stand  heat.  Such  a 
substance  must  be  highly  hygroscopic  and  yet  yield  its 
water  of  crystallisation  fairly  easily.  The^e  properties, 
are  possessed  by  copper  sulphate  and  by  calcium  chloride. 
The  former  develops  at  high  temperatures  a  tendency 
to  decompose  and  form  basic  sulphates,  while  it  would 
be  necessary  to  apply  it  as  a  "  filling  "  of  a  porous  vehicle 
such  as  coke.  But  such  a  vehicle  could  scarcely  cany 
copper  sulphate  of  more  than  25  per  cent,  of  its  weight, 
or  20  per  cent,  of  the  whole,  and  great  loss  of  power 
would  be  incurred  by  the  repeated  heating  and  cooling 
of  a  mass  of  which  80  per  cent,  was  inert.  On  the  other 
hand  calcium  chloride  would  be  apt  to  deliquesce  and 
disintegrate  alternately  during  a  process  such  as  is 
suggested  ;  but  this  might  offer  a  positive  convenience 
inasmuch  as  the  substance  in  a  liquid  state  would  fall 
to  the  base  of  a  suitable  apparatus  and  might  be  drawn 
off  for  heat  evaporation  independently  of  any  inert  matter. 
These  facts  and  considerations  are  recorded  in  the  hope 
that  an  engineering  firm  interested  in  the  question  may 
be  induced  to  investigate  it  practically.  As  affording 
some  indication  of  the  extent  to  which  a  field  already 
exists  in  India  for  an  appliance  such  as  is  here  outlined, 
it  may  be  added  that  there  are  30  flour  mills,  15  sugar 
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factories,  and 5  tanneries,  in  which  the  ifsjjcttivc  indutitries 
are  conducted  on  a  considerable  scale.  There  are  also 
other  processes,  such  as  wool-ttashuig  luiil  the  scrubbing 
of  seed  lac.  to  whifh  an  apparatus  of  the  kin<l  in  t)uestion 
might  be  applied  with  advantage. 

Patents. 

Solulioit  and  prccipitnlion  pmrcinri  ;     .ipixiniliix  fur  vse 

in .      W.     lloninicl    and    Tlic    Metals     Kxtntction 

Corporatiou,  Ltd.,  houdon.     Kng.  i'at.  27,017,  Uec.  0, 
liK)7. 


'I'liK  solids  are  intriuluced  into  llic  rolatiible  driiMi.  .\, 
throuKli  the  manhole.  I.',  and  li(|uids  through  the  ))ipc,  JJ. 
Spiral  diannels.  K.  fiuined  of  angle-irons  arc  arranged 
as  indicated  within  both  the  cylindrical  and  conical 
portions  of  the  dnim  to  assist  in  the  nii.\inir.  When 
sufliciently  mixed,  the  materials  arc  discharged  through 
the  valvei  opening.  <!.  H.  In  some  cases  it  Is  preferred 
to  introduce  the  lii|uid  through  a  jierforated  ])ipe  which 
iwnetrates  into  the  drum  after  passing  through  a  stuffing- 
box.  The  (wrforated  pipe  is  provided  with  a  brush 
rotated  with  the  drum  to  keen  the  perforations  clear. 

— W.  H.  C. 

Kilns  ;  Gas  fired .     E.  Schmatolla.  Berlin.     Eng.  Pat. 

5187,  March  7,  1008. 
'I'liE  heating  chambers  arc  arranged  in  a  double  row  with 
a  double  gas  Hue  constructed  below  tlic  grouiul  in  the 
passage  between  the  ovens.  The  flues  are  supi)licd  with 
ga.s  from  a  producer  at  each  end  and  the  ends  of  the  Itueji 
can  bo  o])enMl  to  facilitate  cleaning.  The  trans\erse 
branch  pipes  by  which  the  gas  is  cond\icted  into  the 
heating  chambei-s  are  not  directly  connected  to  the  gas 
Hues,  but  the  coniu-ction  is  made  by  movable  boxes  and 
the  flue.s  are  shut  otf  by  movable  slabs  which  can  be 
arranged  from  without.  The  flues  which  conduct  the 
waste  gase.s  to  the  stack  arc  similarly  arranged. — W.  H.  C. 

Jhlort  and  shaker  and  cooler ;      Combined .     J.    S. 

Cuibbini,  Benicia,  Cal.     U.S.  Pat.  916,428,  Alarch  10, 

1909. 
A  HE(KPTA(  i.E  is  mounted  on  a  shaker  frame  within  a 
horizontal  retort,  provided  with  heating  and  cooling  pijws, 
and   supiiorted   on  guides  and   springs.     The   movement 
of  the  shaker  is  elfected   by  a  reciprocating  rod  which    | 
passes  through  a  stuffing-box  in  one  end  of  the  retort  and   j 
which  is  operated  by  gear  from  without. — W.  H.  ('. 

Furnace.     V.  Wedge.  Ardmore.  Pa.     L.S.  Pat,  91(>,234,   I 
JIarch  23,   1909.  I 

TllE  claim  is  for  a  rotary  furnace  having  several  8U|>er- 
])osed  stationary  hearths  and  a  central  hollow  rotating  | 
shaft.  Each  hearth  is  provi<led  with  one  or  more  hollow 
stirrer  arms,  through  which  a  current  of  air  Hows  from  the 
central  shaft  and  from  which  the  air  pa-sses  to  independent 
outlets.— W.  H.  C. 

Evaporator.     T.    Suzuki,    Sunamura,    Japan.     U.S.    Pat. 

01li,0">4,  March  23,  1909. 
Tbe  liquid  to  be  eva]K)rated  is  allowcil  to  flow  over  the 
outer   surface   of   a   vertical   corrugated    cylinder   and    is 
received    in  a  shallow  pan  jOaccd  below.     The  heating  is 


effectiMl  by  the  products  of  combustion  from  a  furnace 
which  pa-Hs  upwards  into  the  interior  of  the  cylinder,  over 
a  centrally  disjtosed,  vertical  baffle-plate  and  return 
downwards  to  the  inlet  of  the  next  evajmrator. — W.  H.  C 

Rectifier  for  dislllling  apparalus.     E.   Bonnel.     l''r.   Pat. 
39.'),040,  July  24,  1!X)9. 
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I'liE  app.iratus  consists  of  a  system  of  hexagonal  tubes 
immersed  in  the  vessel.  A,  which  is  tilled  with  water 
or  other  suitable  liquid.  The  spaces  between  the  walls 
of  adjacent  tubes  are  less  than  0  o  mm.  The  vapours 
from  ilie  still,  ('.  pass  upwards  between  the  tubes  and  are 
cooled  by  the  water  or  other  liquid  which  circulates  in  A, 
and  in  the  tubes.  The  vapours  of  higher  boiling  point  are 
condensed  and  flow  back  to  the  still  and  those  of  lower 
boiling  point  pass  through  B,  to  the  condenser.  The 
object  of  the  invention  is  to  obtain  a  large  cooling  surface 
without  unduly  increasing  the  size  of  the  rectifier. 

— W.  H.  C. 

Oaseous  bodies;      Art  of  scptiralini)   snsptndeJ   particles 

from .     F.    G.    Cottrell.    Berkeley,    Cal..    U.S.A. 

Eng.  Pat.  5969.  March  17,  1908. 

See  Fr.  Pat.  388,2:i8  of  1908  ;  this  J.,  1908,  94().— T.  F.  B. 

Tun  nel  htns.     A.  J.  Boult.  London.     From  R.  M.  d'Arlenx, 
Paris.     Eng.  Pat.  603(5.  March  18,  1908. 

.See  Fr.  Pat.  385,741  of  1907  ;  this  J..  19t>8,  629.— T.  F.  K. 

Drying  marhinet  ;   Cenlrijugal .     F.  J.  H.  Bromham, 

Hruiisels.     Eng.   Pat.   18.9.W,  Sept.  9.   1908. 

•See  Fr.  Pat.  393,415  of  1908  ;   this  J.,  1SH)9,  77.— T.  F.  K. 

Filler  hy  means  of  which  the  solid  mailers  deposited  are 
SI  iKiratcd  and  rtinlinnonsh/  discharged.  ('.' l/cdaire  and 
A.  and  (i.  HericouH,  Paris.  Eng.  Pal.  2.5,2i:i.  Nov.  23, 
1008. 

See  Fr.  Pat.  394.4.''>0  of  1907  ;  this  J.,  1909,  230.— T.  F.  H. 

Filler  ;    Vacunm  drum for  scjxirating  solid  suhtlunces 

from  liquids.     H.   Hcneko.   Charlottcnburg,   Germany. 
I'.S.  Pat.  915,436,  March  16,  1909. 

See  Eng-  Pat.  19.431  of  1907  ;  this  J.,  1008,  436.— T.  F.  B. 
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Desiccaling   apparatus.     J.    Mecredy   and    D.    M.    A.    G. 
Hawes,  London.     U.S.  Pat.  915,303,  March  16,  1909. 

See  Eng.  Pat.  1479  of  1906;    this  J.,  1907,  110.— T.  F.  B. 

\'apour  ;    System  /or  producing  a by  a  liquefied  gas. 

J.   B.   Foumier,  Paris.     U.S.   Pat.   915,583,   March   16, 
1909. 

See  Fr.  Pat.  338,706  of  1903  ;  this  J..  1904.  708.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Pitch    ill    cnal-briquettes ;     Colorimetric    determination    oj 
.     K.  Leo.     Chem.-Zeit..  1909,  33,  359—360. 

The  method  described  is  applicable  only  if  .samples  of  the 
pitch  and  coal  used  in  making  the  briquettes  are  available. 
It  consists  in  treating  1  grm.  of  the  finely-powdered 
and  dried  sample  of  the  briquettes  with  200  c.c.  of  boiling 
benzene  in  a  flask  attached  to  a  reflux  condenser,  cooling 
the  solution  so  obtained,  rapidly  filtering  a  portion  through 
two  filter- papers,  and  comparing  the  colour  of  20  c.c. 
of  the  filtrate  with  that  of  a  solution  produced  in  a  similar 
manner  bj'  the  extraction  of  a  mixture  of  095  grm.  of  the 
dried  coal  with  0-05  grm.  of  the  pitch.  As  a  check  on  the 
results,  which  are  accurate  to  005  per  cent.,  a  second 
standard  solution  may  be  prepared  from  a  7  per  cent, 
pitch-coal    mixture. — A.  G.  L. 

The  incandescence  gas  mantle  indusln/.    Times,  Eng.  Suppl., 
April  14,   1909.     [T.R,] 

The  manufacture  of  incandescence  mantles  in  Germany 
reached  its  highest  point  in  1906-7,  and  has  recently 
declined,  owing  to  the  fact  that  England,  France,  the 
United  States,  and  other  countries  have  established 
factories.  The  industry,  however,  is  still  to  a  great  extent 
in  German  hands,  and  the  majority  of  the  more  important 
factories  are  established  near  Berlin.  Competition 
between  German  manufacturers  has  loweied  the  prices 
of  mantles  until  it  now  seems  impossible  to  supply  a  really 
good  article  at  a  lower  price  ;  but  the  difference  between 
a  first-class  mantle  and  one  of  an  inferior  quality  is  very 
marked.  At  present  the  maker  who  uses  only  the  best 
material  and  most  skilled  labour,  in  order  to  supply 
a  good  article,  suffers,  because  the  public  does  not 
appreciate  this  difference  in  quality.  The  annual  pro- 
duction of  mantles  for  the  whole  world  is  distributed  a.s 
follows,  the  figures  referring  to  millions  of  mantles  : — 
Germany,  100 ;  America,  55 ;  Great  Britain  (including 
Colonies),  35  ;  France,  15  ;  Austria,  3  ;  Italy,  2  ;  Belgium, 
2 ;    Russia,  1. 

Oxidation    of    hydrogen    and    carbon    monoxide.     Orlow. 
See  VII. 

Patents. 

Bituminous  binders  and  compositions  ;    Producing  . 

W.  S.  Wilkinson,  Wytheville,  Va.     U.S.  Pat.  915,260, 
March  16,  1909. 

The  pitch  or  other  binding  agent  is  very  finely  ground 
and  mixed  with  water  or  some  other  liquid  in  which 
it  is  not  soluble.  The  resulting  mixture  is  then  incorpor- 
ated with  the  coal  so  as  to  distribute  the  pitch  thoroughly 
over  the  particles  of  coal,  and  the  mass  is  dried,  heated. 
and  briquetted. — W.  H.  C. 

Coke-oven.     W.  B.  Smith,  sen..  Pittsburg.  Pa.     U.S.  Pat. 
915,630,  March  16,   1909. 

The  oven  is  built  upon  a  framework  of  girders  which 
supports  it  at  some  distance  above  the  floor  level.  The 
bottom  of  the  oven  is  detachable  and  is  normally  held  in 
position  by  an  elevator  which  is  locked  when  the  bottom 
is  in  contact  with  the  oven.  The  oven  is  charged  through 
an  opening  in  the  top  and  when  the  charge  is  coked,  the 
elevator  is  lowered  with  tlie  oven  bottom  on  wliich  the 
coke  rests.  When  level  with  the  floor  the  elevator  tilts 
the  bottom  of  the  oven  and  the  latter  moves  sideways 
on  rails,  carrying  the  coke  with  it  clear  of  the  oven 
structure.     The  coke  is  then  removed  and  the  oven  bottom 


is  hauled  back  into  position  beneath  the  oven,  raised  into 
contact  by  the  elevator  and  the  latter  locked,  leaving 
the  oven  ready  for  the  next  charge. — W.  H.  C. 

Electric  conductors  suitable  as  fiZaments  for  lamps  ;  Manu- 
facture of  refractory .     W.  D.  Coolidge,  Schenectady, 

U.S.A.     Eng.    Pat.     17,620,    Aug.    21,    1908.     Under 
Int.  Conv.,  Aug.  24,  1907. 

Is  the  manufacture  of  metallic  filaments,  the  process 
of  heating  the  filaments  by  the  passage  of  a  current 
in  order  to  shrink  and  sinter  them  has  hitherto  required 
the  separate  treatment  of  each  filament.  The  invention 
consists  in  connecting  a  number  of  filaments  in  parallel 
and  treating  them  simultaneously  with  the  eurient. 
The  filaments  are  first  partially  shi-unk  by  baking  them 
so  that  the  conductivity  will  not  alter  greatly  during  the 
treatment  with  the  current ;  in  cases  where  it  is  not 
desirable  to  bake  the  filaments  to  this  extent,  automatic 
regulating  means  are  provided  for  maintaining  the  proper 
current  through  the  individual  filaments.  In  carrying 
out  the  process  the  partially  shrunk  filaments  are  mounted 
between  spring  clips  supported  on  two  conducting  rails 
in  a  cylindrical  treating  vessel,  the  rails  forming  the  leads 
to  the  filaments  ;  an  adjustable  resistance  is  provided  in  the 
circuit.  When  regulating  means  are  necessary  for  the 
individual  filaments,  one  of  the  supporting  rails  is  non- 
conducting, and  each  filament  is  connected  in  series 
with  two  or  more  iron  wire  resistances,  having  a  positive 
temperature  coefficient,  such  as  are  used  in  Nemst  lamps. 
During  the  treatment  of  the  filaments,  as  the  conductivity 
of  a  filament  increases,  the  resistance  of  the  iron  wire 
in  series  with  it  also  increases  and  prevents  the  passage 
of  an  excessive  current. — A.  T.  L. 

Incandescent  body  for  electric  glow  lamps.  W.  V.  Bolton, 
Charlottenburg,  Assignor  to  .Siemens  und  Halske 
A.-G.,  Berlin.     U.S.  Pat.  915,657,  March   16,   1909. 

See  Fr.  Pat.  321,412  of  1902  ;  this  J.,  1903.  206.— T.  F.  B. 


III.— DESTRUCTIVE   DISTILLATION, 

TAR     PRODUCTS,    PETROLEUM, 

AND    MINERAL   WAXES. 

Wood  ;     Destructive  distillation  of ivith  superheated 

steam.     G.  Biittner  and  H.  Wislicenus.     J.  prakt.  Chem., 
1909,  79.  177—234. 

The  authors  studied  the  destructive  distillation  of  wood 
(red  and  white  beech)  and  cellulose  (filter-paper)  with 
superheated  steam,  and  also  the  distillation  of  cellulose 
with  direct  heating.  In  distilling  with  superheated  steam, 
the  material  (wood,  cellulose)  was  placed  in  one-half  of 
a  wrought  iron  tube,  the  otlier  half  of  which  served  as 
steam  superheater  ;  the  iron  tube  was  heated  in  an  electric 
furnace  or  in  a  gas  furnace.  In  each  test  the  yields  of 
acetic  acid,  methyl  alcohol,  reducing  substances  (as 
aeetaldehyde).  ketones  (as  acetone),  charcoal,  tar,  and  gas 
were  determined.  The  acetic  acid  was  determined  by 
acidifying  with  sulphuric  acid,  distilling  with  steam, 
and  titrating  the  distillate  with  iV/10  sodium  hydroxide, 
using  phenolphthalein  as  indicator ;  the  methyl  alcohol 
by  Stritar  and  Zeidler's  method  (this  J..  1904,  841) ;  the 
reducing  substances  by  heating  with  ammoniacal  silver 
solution  and  ascertaining  the  amount  of  silver  reduced  : 
and  the  ketones  by  a  modification  of  Deniges'  method 
(this  J.,  1899,  179),  hydrogen  ])eroxide  being  added  to  the 
liquid  before  precipitation.  It  was  found  that  cellulose 
when  distilled  under  ordinary  conditions  or  with  super- 
heated steam  yields  no  methyl  alcohol,  but  i.p  to  2-5 — 2-8 
per  cent,  of  acetic  acid.  In  the  distiUation  of  wood,  .icctic; 
acid  is  formed  from  both  the  cellulose  and  the  lignin,  but 
methyl  alcohol  only  from  the  latter.  By  using  a  sufticieatly 
high  temperature,  cellulose  can  be  completely  decom- 
posed by  means  of  superheated  steam  leaving  a  residue  of 
ash.  The  yield  of  reducing  substances  is  about  twice 
as  high  with  superheated  steam  as  with  direct 
heating.  In  the  distillation  of  wood  with  super- 
heated steam,  it  is  not  advantageous  to  work  at 
too    high     a    temperature,     so    that    the    steam    acts 
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exclusively  chemically,  as  under  such  conditions,  the 
yield  of  ca-s  i.s  increased  at  the  expense  of  tl>o  charcoal 
iind  the  liquid  distillation  products.  It  i.s  prcfcralile  to 
use  the  steam  ratlicr  as  a  medium  which  cnsiutjs  the 
uniform  distribution  of  the  heat  throughout  the  wood,  thus 
avoiding  local  overheating.  It  is  then  ])0ssil>le  to  obtain 
excellent  charcoal  and  a  higher  yield  of  acetic  acid  (about 
10  J)er  cent,  on  the  thy  wood)  but  lc.s,s  methyl  alcohol 
than  with  direct  heating.  By  heating  rapidly  to  the 
distillation  temperature,  it  is  pos-sible  materially  to  shorten 
the  time  of  distillation,  but  the  yield  of  charcoal  is 
diminished  :  the  yields  of  reducing  substances,  tar.  and 
gas  increase,  and  that  of  acetic  acid  remains  practically 
unaffected.  It  is  possible  to  avoid  excessive  dilution  of 
the  distillation  product-s  by  heating  the  wood  gently  before 
introducing  the  steam,  and  by  collecting  the  products  in 


fractions  ;  the  fraction  distilling  between  240°  and  300°  ('. 
contains  nearly  the  whole  of  the  valuable  product*. 
Destructive  distillation  of  the  wood  begins  at  240°  C. 
The  reaction  is  exothermic,  but  all  danger  of  cxjilosion 
can  be  avoided  by  blowing  steam  through  so  as  to  displace 
the  air  just  before  the  temperature  of  decom|X)sition 
(240°  C.)  is  reached.  By  treating  the  distillate  with 
oxidising  agents  such  as  liydrogcn  peroxide,  the  reducing 
Rubstancos  are  oxidised,  and  the  yield  of  acetic  acid 
increased.  By  using  air  as  oxidising  agent,  however, 
either  during  or  after  distillation,  the  \-ieki  of  acetic  acid 
is  diminished,  .-\ttempts  to  use  heating  with  sui>erhcated 
stoani  on  the  lar;;c  scale  gave  unsatisfactory  results,  but 
in  view  of  the  excellent  results  obtained  on  the  small  scale, 
the  authors  coivsider  further  work  in  this  direction  worthy 
of  attention. — A.  S. 


Table  showing  ilte  results  of  an  examination,  by   the  usual    proems  of  jraetional  distillation,  of  samples  of  seven 

different  brands  of  petrol. 


1 

14 

6 

8 

17 

Anrla 
"  760." 

Shell. 

Shell. 

Shell. 

Shell. 

Specific  gravity  of  sample 

Dlstinat4i>n. 

(?739' 

70°  C.  ,     — 

39-0     0-722 

49-0     0-74S 

7-5     0-757 

8-5     0-767 

1-6  1     - 

70°  C. 

48-0 

37-0 

11-5 

2-5 

1-0 

Sp.  gr. 
0-736 

0-727 
0-747 
0-762 
0-767 

65°  C. 

66-5 

36-5 

4-5 

2-5 

1-0 

Sr.  gr- 
0-717 

0-708 
0-743 
0-754 
0-769 

65°  C. 

89-0 

22-0 

4-5 

3-0 

1-5 

Sp-  gr. 
0-716 

0-707 
0-743 
0-761 
0-770 

»»°C. 

65-0 

26-0 

&-0 

2-5 

1-6 

Sp.  gr. 
0-716 

0-704 
0-742 
0-753 
0-772 

Sp.  gr. 
0-719 

1 

60*  C.       — 

Distillate  below   100*  f 

O' 

67-0     0-706 

hotwppn  10l>°  (' A"  120*  V 

% 

21-0     0-742 

,.       120' C*  133*  C... 
above  133°  C 

....% 

8-0     0-750 
4-5     0-77U 

Loss   

1-6  1    — 

1 

Calormc  value. 

Calories  iter   litre 

kilo                             .    . . 

8349 
11162 
1484« 
20092 
0-03% 

— 

8068 
11262 

— 

— 

— 

Uritish  thermal  units  per  i',i  gal.  . . . 

,.            .,            ,.        ,,   lb 

Sulpbur  

- 

- 

14522 
20254 
0-06% 

- 

— 

Serial  number |  3  1  6  15  ]  16 

Pratfs       I      Fratt's  ITatfs       '       Pratt'a 

Trade  name   |  motor  spirit,    motor  spirit,    motor  spirit,  i  motor  spirit. 


Pratt'a 
PcrtectiQU.' 


I  Carles*  C'apel 
"  Stuidard." 


Specific  gravity  of  sample 

Di.ttillatiun. 

Began  to  distil  at  

Distillate  hclow  100°  C  

.  .  ,  f.  , 

....  % 

65°  C. 

70-0 

24-0 

3-0 

1-5 

1-5 

Sp.  i!r. 
0-717 

0-710 
0-744 
0-753 

0-7«9 

80°  C. 

68-0 

24-0 

6-5 

2-5 

1-U 

Sp.  gr. 
0-711 

0-700 
0-731 
0-741 
0-762 

63°  C. 
50-0 

7-0 
4-0 
1-6 

Sl>.  gr. 
0-716 

0-701 
0-786 
0-750 
0-785 

Sp.  gr. 
({•7ia 

63°  0.       — 

62-0     0-»«9 

25-0     0-730 

7-0     0-742 

5-0     0-758 

IHli    _ 

58°  C. 

68-0 

22-6 

6-5 

2-0 

1-0 

Sp.  gr. 
0-710 

0-609 
0-786 
0-750 
0-763 

•Sp.  gr. 
0-700 

66°  C.       — 
86-5     0-693 
11-6     0-738 

',',              „        120°  C*  183°  C 

above  133°  C 

Low  

.  .  .  .  % 

....  % 

0-5        — 
1-5,     - 

Calorific  value. 

8U51 
11220 
144H2 
20212 

troe*! 

— 

8017 
11260 
14431 
20268 

0-07*^ 

7911 

kilo 

11302 

British   thirmal    unite    per  i u  gal 

..      ,.    lb 

14240 
20344 
0-06% 

Serial  number , .  7  »  10  18 

Carlcss  Capel  , 

Trade  name   ...       "Mo\Til.       '   Carburine.         Coibvloe       Caiburine. 


P.  G.  B. 
•720— 726.' 


P.  G.  U. 
•  706—710.' 


SpeciAc  gravity  of  sample 
Distillation. 

Began  to  distil  at 63°  C. 

Distillate  below  100°  C   %       ""  " 

„  between  100°  C  &  120°  C% 
„     120°  Cil33°C"„ 
above  133°  C. 


Sp.  gr. 
0-71i< 


■■<1..  «r. 
0-71- 


.% 


Loss 

Calorific  value. 

Calories  per  litre 

.,    kiln .     ... 

British  thermal  units  per  fb  gaL 

..  ..      lb    .... 

Sulpbur  


69-0     0-704 
29-0      0-742 


65*  C.       — 
64-0     0-706. 


8-0 
3-0 
1-0 


0-755 
0-768 


26-0 
6-5 
2-5 


0-740 
0-754 
0-770 


Sp.  gr. 
0-717  I 

66°  C,  1     — 
68-0     0-706 
23-0     0-743 
5-5      0-755 


8042 
112011 
14476 
20160 


.0-07» 


Sp.  gr. 
0-717 

6?°  C.  ,     — 

67-6     0-706 

22-0     0-742 

5-5     0-768 

3-5  j  0-770 

1-6  I     — 


8021 
11187 
14438 
20137 


' 

Sp.  gr. 
({•716 

c 

58*  C. 



55°  C. 

68-0 

0-700 

78-0 

24-5 

0-733 

17-5 

9-5 

0-749 

5-0 

«-5 

0-770 

3-0 

1-6 

— 

1-6 

Sp.  gr 
0-706 


0-697 
0-736 
0-751 
0-768 


8056 
11267 
14601 
20281 
0-07% 


7969 
11289 
14*26 
20320 


Uussian 
petrol. 


Sp.  gr. 
I  0-706 


60°  C. 

74-0 

15-5 

6-0 

4-0 

1-6 


0-696 
0-736 
n-7«6 
0-764 


7919 
11232 
14S63 
20218 
0-06% 

-A.  G.  L. 
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cl.  III.— destructive  distillation,  &o. 
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Naphthalene  ;    New  method  of  pre/paring  ji-Juilogen  deriva- 

lives  of .     G.  Darzens  iind  E.  Berger.     Coinpt.  rend. , 

1909,  148,  787—788. 

RoDiCM  (1  atomic  proportion)  is  pulverised  by  agitation 
with  dry,  boiling  toluene.  j8-naphthol  (1  mol.  proportion), 
dissolved  in  dry  toluene,  then  being  added.  Evolution  of 
hydrogen  ])roceeds  smoothly,  the  mixture  being  finally 
heated  on  the  water-bath  until  all  the  sodium  has  dissolved. 
Slightly  more  than  the  theoretical  quantity  of  pliosphorus 
trichloride  or  tribromide.  diluted  with  toluene,  is  then 
added  little  by  little  ;  heat  is  evolved  during  this  opera- 
tion. Tlie  mixture  is  heated  on  the  water-bath  for  an 
hour,  then  taken  up  with  water  and  steam-distilled. 
/3-C'hloro-  or  /j-bromonajihthalene  is  thus  obtained  in  a 
.state  of  fairly  high  purity.  The  yields  are  :  (3-chloro- 
naphtlialene.  .55 ;  /j-broinonajjlithalene.  38  per  cent. 
With  pliosphorus  i^entachloride  and  pentabromide,  the 
yields  are  only  3  and  21  jier  cent,  respectively ;  with 
phosphonis  oxychloride.  no /i-ohloronaphthalene  is  formed, 
and  with  the  oxybroraide,  the  yield  of  ^-bromonaphtha- 
lene  is  only  0-6  per  cent.  An  attempt  to  prepare  chloro-_ 
benzene  and  the  chlorotoluenes  by  this  method  was 
unsuccessful. — L.  E. 

hUerneUional  Pelroleum  Testing  Commission.     Oil,  Paint, 
and  Drug  Rep.,  April  5,   1909.     [T.R.] 

This  International  Petroleum  Testing  Commission 
will  hold  a  meeting  in  connection  with  the  International 
Congress  of  Applied  Chemistry  in  London,  beginning  May 
24,  and  meeting  at  intervals  during  the  course  of  this 
Congress  up  to  June  5.  At  this  meeting  the  first  work 
will  be  to  make  certain  members  responsible  for  the 
comparison  of  various  methods  of  testing  viscosity, 
determination  of  sulphur  in  oils,  determination  of  flash- 
points, fire  tests,  determination  of  paraffin  wax  and 
asphaltiim,  etc.,  so  that  there  will  be  as  little  as  possible  of 
duplication  in  work.  Each  oil-producing  country  is 
entitled  to  two  representatives  on  the  Commission,  although 
a  country  has  only  one  vote  in  the  final  de^'isions. 

Petrols  ;      Composition  of  commercial .     B.    Blount. 

Inst.  Automobile  Engineers,  March  10,  1909,  1 — 6. 

Sample.s  of  seven  well-known  brands  of  petrol  were 
bought  at  different  places  in  London  m  the  ordinary  way 
in  sealed  cans.  Tlie  samples  were  submitted  to  the  usual 
examination,  the  results  obtained  being  given  in  the 
annexed  table.  The  calorific  value  was  determined  in 
a  bomb  calorimeter,  Berthelot's  method  for  volatile  liquids 
being  used.  This  consists  in  placing  the  petrol  in  a 
relatively  deep  platinum  cup,  which  is  entirely  enclosed 
in  a  "  sack "  of  celluloid.  Without  this  device  it  is 
impossible  to  ensure  complete  combustion  of  the  petrol, 
although  the  explosion  is  very  violent.  It  appears  from 
the  table  that  the  calorific  value  for  a  given  weight  of 
fuel  is  nearly  the  same  in  all  cases.  Consequently,  as 
petrol  is  sold  by  volume,  there  is  an  appreciable  advantage 
in  using  the  heavier  grades,  which  have  a  higher  calorific 
value  per  unit  volume,  provided  that  they  can  be  burnt 
as  efficiently.  The  percentage  of  sulphur  is  insignificant 
in  all  cases.  As  regards  the  figures  given  on  fractionation. 
three  of  the  brands  examined,  "  Pratt,"  "  Shell,"  and 
"  Carburine,"  sufficiently  resemble  each  other  to  make  it 
possible  to  draft  a  specification  for  petrol  of  this  grade 
which  shall  include  all  three  brands.  The  other  brands 
differ  too  widely  to  permit  of  useful  grouping,  but  even 
the  heavie.st,  "  Anglo  700,"  with  a  sp.  gr.  of  0'735 — 0-740. 
has  only  a  small  proportion  of  distillate  above  133'' (\ 
The  lightest  brand  is  "  Carless  Standard."  with  98  per 
cent,  distilling  below  120°  C.  It  is  probably  similar  to 
the  petrol  of  earlier  days.     (See  Table,  page  418.) 

Trinidad  nsphaltum  ;    Proximate  composition  and  physical 

structure  of  .     C.   Richardson.     Proc.   Amer.   Soc. 

for  Testing  Materials,   1908,  6,  509-318. 

Trinidad  asphaltum,  composed  of  bitumen  in  intimate 
admixture  with  clayey  matter  and  a  thermal  water,  is 
extremely  uniform  in  its  proximate  composition.  The 
usual  method  of  analysis  consists  in  drying  at  100^  C 
for  the  determination  of  the  water,  treating  with  cold 
carbon  bisulphide  for  the  extraction  of  the  bitumen,  and    , 


igniting  the  residue  for  the  estimation  of  the  mineral 
matter.  The  total  so  obtained,  whether  on  the  <?rude  or 
the  refined  asphaltum,  leaves  about  7  per  cent,  unaccounted 
for  and  this  deficiency,  hitherto  assumed  to  be  "  organic 
matter  not  bitumen,"  has  been  found  to  consist  of  the 
volatile  constituents  (combined  water,  alkalis,  etc.)  of 
the  mineral  matter,  with  a  small  percentage  of  bitumen 
retained  by  the  absorptive  or  adsorptive  power  of  the 
solvent-treated  residue  and  expelled  during  ignition.  The 
addition  of  tricalcium  phosphate  before  ignition  prevented 
loss  of  inorganic  salts  and  resulted  in  an  increase  of  2  per 
cent,  in  the  amount  of  mineral  matter  found,  while  the 
quantities  of  combined  water  and  absorbed  bitumen  held 
by  the  solvent-treated  residue  corresponded  respectively 
to  4-2  and  0-3  ]ier  cent.,  thus  accounting  for  practically  the 
whole  of  the  deficiency  observed  in  the  results  of  the 
ordinary  routine  analysis.  The  strongly  absorptive  action 
of  clays,  etc.,  upon  bitumen  in  carbon  bisulphide  solutions 
was  found  to  be  selective  also :  the  higher  hydrocarbons 
of  the  bitumen  are  absorbed  in  preference  to  the  lower, 
the  process  being  similar  to  that  which  takes  place 
when  crude  petroleums  are  passsed  through  clay  for 
refining  purposes. 

As  regards  the  physical  structure  of  Trinidad  asphaltum, 
the  observations  made  and  experiments  described  show 
that  the  water  is  held  by  the  clayey  matter,  the  definite 
ratio  of  water  and  clay  being  due  to  the  capacity  of  the 
mineral  matter  for  water ;  and  that  the  deposit  has  been 
formed  by  the  bitumen  coming  into  contact  with  the 
original  clay-mud  of  the  Trinidad  Lake.  The  definite 
ratio  of  mud  and  bitumen  is  accounted  for  by  assuming 
that  the  mud  has  a  definite  capacity  for  taking  up  and 
holding  bitumen.— W.  E.  F.  P. 

Hatchettin  from    Bonarka   near  Cracow.     J.    Morozewicz. 

Anz.  Akad.  Wiss.  Krakau,  1908.  1067—1072.      Chem. 

Zentr.,  1909,  1,  1113. 
A  VERY  pure  deposit  of  hatchettin  has  been  discovered 
in  a  cretaceous  marl  at  Bonarka.  near  Cracow.  The 
mineral  which  consists  of  a  solid  paraffin  of  the  composition, 
CjgHjs  (octatriacoutane),  occurs  in  small  clusters  of 
Haky  structure  and  of  a  pearl-white  colour  with  a  tinge 
of  yellow.  It  melts  at  79-4°  and  solidifies  at  78'9°  C.  ; 
sp.  gr.,  0-9fil  ;    hardness,  1. — ^A.  S. 

Patents. 

Condensation    products    of    wood-tar    toith    formaldehyde  ; 

Process  for  the  manufacture  of .     W.  P.  Thompson, 

Bradford.     [From  K.  A,  Lingner].     Eng.  Pat.  25,318, 
Nov.  24,  1908. 

By  the  condensation  of  wood-tar  with  formaldehyde 
in  presence  of  acid  condensing  agents,  an  almost  odourless 
])roduct  is  obtained,  which  does  not  colour  the  skin, 
is  neither  irritant  nor  poisonous,  and  possesses  in  increased 
measure  the  characteristic  curative  properties  of  wood-tar. 
-•According  to  the  present  patent,  this  condensation  product 
is  prepared  in  presence  of  an  alkaline  condensing  agent. 
A  mixture  of  140  kilos,  of  wood-tar.  30  kilos,  of  soda  lye 
of  40°  B.,  and  80  kilos,  of  40  per  cent,  formaldehyde 
is  heated  gently.  WTien  the  reaction  is  complete,  the 
viscous  product  is  diluted  with  water  and  poured  into  a 
mixture  of  500 — 600  kilos,  of  water  and  18  litres  of  25 
per  cent,  sulphuric  acid.  The  condensation  product 
separates  as  light  brown  flakes,  which  are  washed  and 
dried.— A.  S. 

Tar  oils  ;     Process  for  purifying  .     W.   Feld.     Ger. 

Pat.  208,190,  -May  15,  1907. 
When  hydrogen  sulphide  and  sulphur  dioxide  interact 
in  presence  of  tar  oils  (see  Fr.  Pat.  387,438  of  1908  ;  this 
.}.,  1908,  810),  the  recovered  sulphur  is  discoloured. 
This  can  be  avoided  if  the  tar  oils  are  treated,  either 
simultaneously  or  separately,  with  sulphur  dioxide 
and  hydrogen  sulphide,  and  then  distilled.  The  resulting 
oils  smell  of  hydrogen  sulphide ;  this  is  no  disadvantage 
if  they  are  to  'be  used  for  the  solution  of  sulphur,  but 
if  they  are  needed  for  otiiei-  purjioses,  the  odour  can 
be  removed  by  warming,  or  by  passing  air  or  sulphur 
dioxide  through  the  oils,  or  by  treating  them  with  alkalis 
or  alkaline-earths  in  presence  of   metallic  salt*,  or  with 
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Cu  IV.— COLOUBING  MATTERS  ft  DYESTUFFS. 


[AprU  so,  i«oi>. 


mctallir  oxides  or  hydroxides.  Instead  of  the  treatment 
with  sulphur  dioxide  and  liydrogen  sulphide,  the  oils  may 
1)0  treated  before  distillation  with  iK)lysul))hides  or  salts 
of  thioaeids  in  pre.^eme  of  acidio  compounds,  such  as 
mineral  acids,   carbon  dioxide,   |>honols,  etc, — T.  F.  B. 

Bye-produelf  from   atpfmllum  and  the  like ;    Production 

o/ ,        S,   Kverett.  I^ndon,        Eng.  Pat.  27,335, 

Doc.  II.  1907. 
The  claim  is  for  the  priiductioii  iif  oils  and  other  i)rod\ict« 
from  asp)ialtun\  by  distilling  the  material  ])Iaced  in  thin 
layers  in  long,  wide  and  shallow  retorts  heated  to  a 
temperature  of  about  8(H1'  F.  'J'lio  lieating  is  stopped 
when  oil  ceases  to  distil  over  and  the  rc-idiii-  is  with- 
drawn.—W.  H.  C. 


IV.-COLOURING    MATTERS    AND 
DYESTUFFS. 

Indigo ;     A    new   isomeride   of ,     A.    Wahl   and    P, 

Bayard,     Compt.    rend..    1909,    148,    710—719. 

()xi>DoL  condenses  with  aromatic  aldehydes  yielding 
well  crystal lisetl,  coloured  compounds,  for  exarajilo,  with 
piperonal  a  bright  yellow  compound,  m.  pt.  228° — 229"  C, 

of    the    eonstitiition,    NH<  ^q  >C:rH.C'„Hj<^>C'H;, 

is  formed.  As  this  reaction  seems  to  be  general  the 
authors  suggest  the  name  iso-indogenide  for  compounds 

of     the    general     formula.     XH<^^^*>C:f'H,R,        The 

condensation  of  oxindol  with  isatin  gives  rise  to  a  new 
isomeride  of  indigo  and  is  carried  out  as  follows :  A 
solution  of  1-35  grms.  of  oxindol  and  l-Sgrms.  of  isatin 
in  30  e.c.  of  acetic  acid  containing  Go  c.c.  of  concentrated 
hydrochloric  acid  is  heated  on  the  water-bath.  The 
solution  turns  brown  and  the  dyestuff  crystallises  out. 
After  2  to  3  hours  the  reaction  is  finished  and  the  dyestuff 
is  washed  with  alcohol  and  ether  and  recrystallised  from 
acetic  acid,  when  it  is  obtained  in  brown  red  needles 
with  a  yello%v  redox.  Tliis  iso-indogenide  of  isatin,  or 
3  :  3-bisindolindigo,  has  the  constitution, 

NH<^^>C:C<:^g^*>NH ; 

it  is  insoluble  in  water,  slightly  soluble  in  the  ordinary 
organic  solvents  in  the  cold  but  more  readily  when  hot. 
From  nu'tliyl  alcohol  it  crystallises  in  fiat  garnet-red 
needles.  Its  solutions  are  bronni-sh-orange  with  a  red 
tint.  It  is  in.soluble  in  alkaline  solutions  of  hyposuljjhite 
(hydrosulphitc)  but  its  acetic  acid  solution  is  decolorised 
by  7.ine  powder.  Similarly  by  condensing  isatin  chloride 
and  oxindol  by  the  process  already  published  (this  J., 
1909,  238)  Indirubin  was  prepared.— J.  C.  C. 

Azo-dyt8luf}a     derived     from     the     amiiiomlphonaviide.'!  ; 

A  serial  of .     G.  T.  Morgan  and  K.  .\l.  (J,  Micklc- 

thwait,     J.  Soc.   Dyers  and  Col.,   1909,  25,   107—111. 

The  authors  have  prepared  benzencsulphonyl-p; 
phenylenediamine,  toluene- p-sulphonyl-p-phenylanedi- 
amine,  and  toluene-p-sulphonyl-jH-phenylencdianiine  by 
heating  the  appropriate  nitraniline  (p-  or  j;i-)  with 
benzene-  or  toluene-  p-sulphonic  chloride  for  4 — .5  hours 
in  boiling  toluene.  (Toluene-p-sulphonic  chloride  is 
obtained  as  a  by-product  in  the  manufacture  of  saccharin.) 
.\ftcr  removal  of  the  solvent  the  condensation  product 
is  extracted  from  the  residue  with  aqueous  sodium 
hydroxide  and  the  solution  acidified.  The  precipitated 
nitro-compound  on  reduction  yields  the  base  required 
(e.g.  f'7H7..S0j.NH.C,H.,NH,)  or  if  first  methylate<l 
and  then  reduced,  the  corresponding  aminosulphon- 
mcthylamide  (e.g.  C-H7,SO,.N(rH,),(\H4,NH.)  is 
obtained.  The  diazo-chlorides  obtainetl  from  these  six 
bases  are  stable  and  sparingly  soluble  in  water  ;  azo- 
dyesttifTs  were  obtained  by  combining  them  with 
/3-naphthol-fi-8uJphonic  acid,  /3-naphthol-3  :  fidisulphonic 
acid,  anaphthol-4-sulphonic  acid,  H  acid,  and  chromo- 
tropic  acid      From  a  coni|)ariBon  of  these  dycstutis  with 


those  obtainoii  from  the  same  naphthol  acids  and  ordinary 
diazo-com]X)tnuls,  the  following  conclusions  are  drawn  : 
(1),  The  introduction  of  an  arylsulphonyl  group,  NH,SO^R, 
into  the  jjara- position  with  resjwct  to  the  azo-group 
produces  an  effect  on  the  colour  of  the  dyestuff  comparable 
with  that  iniUiced  by  the  nitrogroup  in  the  same  position, 
(2),  The  effect  is  somewhat  diminished  by  the  replacement 
of  hydrogen  by  methyl  in  this  group  when  occupying  the 
para-|K>sition,  (3),  The  presence  of  the  arylsulphonyl 
group  in  the  mcta-position  to  the  azo-group  has  no 
appreciable  effect  on  the  tinctoiial  pro|>orties  of  the 
dyestuff.  (4),  Considered  as  wool  dyestuffs,  the  azo- 
sulphoniimidc-s  and  their  methyl  derivative.s  resemble  the 
standard  azodyestuffs  in  their  fikstness  to  light  and 
scouring;  they  are,  however,  more  completely  lomoTed 
from  the  dye- hath  than  the  ordinary  azodyestuffs  con- 
taining the  same  )>honolic  residue.  (5).  As  silk  dyestuffs 
the.se  azo-sulphonamides  and  azo-sulphonmethylamides 
are  su|>erior  in  their  fastness  to  soap  to  the  ordinary 
azodyi'sluffs  containing  the  same  phenolic  residue.  (6). 
The  a/.o-sulphonamides  and  their  methyl  derivatives 
possess  in  a  marked  degree  the  tendency  to  assume  the 
colloidal   condition. — J.  C.  C. 

Dye^lufjs  ;  Preparation  of  new,  primary  products  for . 

Report  of  sealed  packet  No.  746  (deposited  Oct.  10.  1903) 
of ,).  Walter,  by  E.  Xoelting.  Bull.  Soc.  Ind.  Mulhouse, 
1909,  79,  30—32. 

NoELTtNo  reports  that,  by  oxidising  Sun  Yellow,  Walter 
has  isolated  a  benzaldchydesulphonic  acid  which  is  probably 
a  mixture  of  the  nitro-,  azo-,  azoxy-  and  possibly  also  the 
nitroso. derivatives.  This  acid  condenses  with  dimethyl- 
aniline  and  gives,  on  oxidation,  a  green  dyestuff.  If  it 
is  first  reduced  to  the  leuco-base  and  this  is  oxidised,  a 
blue  dyestuff  results  which  has  the  constitution. 


[CeH4.N(CHs)2]2C:C„H3 


0. 


.C.C. 


Sulphinic    aridx ;     laolntion    of    the .     ,1.    1'homas. 

Chora.  Soe.  Trans.,  1909,  95.  .342— 345. 

In  the  preparation  of  aromatic  sulphinic  acids  from 
diazo-compoimds  by  means  of  sulphur  dioxide  and  finely- 
divided  cop|)er  according  to  Gattemiann's  method 
(this  J.,  1899,  675),  the  sulphinic  acids  are  generally 
.separated  from  the  solution  and  the  copyier  residue  by 
ejrtraction  with  ether.  The  author  finds  that  separation 
can  be  effected  much  more  simply  by  means  of  the  ferric 
salt^  of  the  acids.  All  the  aromatic  sulphinic  aoidi 
tried  are  precipitated  quantitatively  as  orange- coloured 
ferric  salts  from  strongly  acid  solutions  on  ikddition  of 
ferric  chloride.  On  decomposition  with  alkalis,  the 
ferric  salts  yield  ferric  hydroxide  and  a  solution  of  alkali 
sulphinate,  from  which  the  free  sulphinic  acid  can  be 
precipitated  by  addition  of  concentrated  hydrochloric 
acid.  A  solution  of  the  stdphinic  acid  in  sodium  carbonate 
when  treated  with  soditim  hyjK)chlorito  yields  the 
corresponding  sulphonyl  chloride,  and  the  sulphonamide 
may  be  obtained  by  decomposing  the  ferric  sulphinate 
with  ammonia,  and  then  treating  with  sodium  hvpochlorile. 

—A.  S. 

P.^TENTS. 

Dyexluffs :      ilanujaciure     of     brown    xulphuri.icd    . 

A.  G.  Bloxam.  Loudon.  From  Chem.  Fabrik  Griosheim 
Elcktron.  Frankfort  a/M.,  Germany.  Eng.  Pat.  4848, 
Mar.  3,  1908. 

Bv  heating  aromitic  meta-dinitro  compounds,  or 
deiivatives  thereof  which  contain  no  hydroxyl  groupe, 
with  iKilyhydric  alcohols,  or  carbohydrates,  and  alkali 
polysulphides.  dyesttiffs  are  produced  which  dye  un- 
mordanted  cotton  in  brilliant  brown  shades.  That 
the  |xilyhydric  alcohols  take  jiart  in  the  reaction,  is 
evidenced  by  the  fact  that  some  of  those  meta-dinitro 
com|>otmtls  \-ield  t^live-prt^n  dyestuffs  when  heate<l  alone 
with  an  alkali  jxilysulphide. — F.  M. 
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Levco-hydroxyanlhraquinones  ;  Process  for  -preparing . 

Farbweike  vorm.  Meister.  Lucius,  und  Briining.     Gei. 

Pat.   207,668,   Jan.    26,    1908.     Addition  to   Ger.    Pat. 

148,792,  Feb.  1,  1903. 
p-AMiNOHYDROXY-  or  p-diaminoantluaquinone.'*,  either 
unsubstituted  or  with  only  lieteronucleav  substituents, 
are  reduced  by  mean.s  of  alkaline  reducing  agents  to  tlie 
corresponding  leuco  compounds,  which  are  then  converted 
into  Isuco-hydroxyantiiraquinones  l)y  lieating  with 
dilute   acids.— T.  F.  B. 

Mono-arylido-gallocyanints  ;    Process  for  preparing  leuco 

derivatives    of .     Farbwerke    vorm.     L.     Durand. 

Huguenin,  und  Co.  Ger.  Pat.  207.070,  March  11.  190S. 
Addition  to  Ger.  Pat.  207.609,  Aug.  1,  1907. 
Instead  of  reducing  gallocyanine  arylides  by  aid  of  heat, 
in  presence  of  excess  of  acid,  as  in  the  original  patent 
(see  Fr.  Pat.  394,136  of  1908;  this  J.,  1909,  239),  the 
reduction  may  be  carried  out  in  the  cold,  in  acid  solution, 
by  means  of  suitable  reducing  agents,  e.g.,  zinc. — T.  F.  B. 

Benzaldehyde-m-azo-2->u>phlhylamine-5.T-disulphonic  arid  .• 
Proce.is   fori  preparing  a   colourless    reduction   prodiicl. 

which    canrwt    be    diazotised,    from .     L.    ('asselhi 

uud  Co.  Ger.  Pat.  207,935,  Sept.  11,  1907. 
The  yellow  dyestuff,  obtained  by  combining  diazotised 
m-aminobenzaldehyde  with  2-naphthylamine-5.7-di.sul- 
phonic  acid,  is  converted  by  treatment  with  mineral  acids, 
into  a  reddish  compound  which,  when  reduced  by  means 
of  zinc  dust,  stannous  chloride,  hydrosulphites,  etc., 
preferably  in  presence  of  a  bisulphite,  forms  a  colourless 
substance,  only  .slightly  soluble  in  hot  water  and  whicli 
cannot  be  diazotised.  It  can  be  tised  in  the  preparation 
of  azo  dyestuffs  ;  for  example,  when  melted  with  alkali 
hydroxides  it  gives  valuable  hydroxvl  derivatives. 

— T.  F.  B. 

Vat  dyesluffs  of  the  anthracene  series  ;    Process  for  pre- 
paring    .     Farbenfabr.    vorm.    F.    Bayer   und   Co. 

Ger.  Pat.  208,162,  Feb.  0,  1908. 
Substituted  dianthraquinone-imines.  which  dye  blue, 
violet,  and  blue-black  shades  from  the  vat.  are  obtained 
by  the  condensation  of  halogenated  anthraquinone  deri- 
vatives with  aminoanthraquinones  in  presence  of 
metallic  salts,  the  anthraquinone  derivatives  containing 
auxochrome  groups  which  are  in  the  o-  or  /« -position 
to  the  imino-group  in  the  resulting  compounds.  Thus, 
6  kilos,  of  l-hydroxy-3-broraoanthraquinone  and  2-5  kilos. 
of  1-4-diaminoanthraquinone  are  dissolved  in  60  kilos, 
of  nitrobenzene,  and  heated  for  6  hours  at  180°  C,  after 
addition  of  4  kilos,  of  sodium  acetate  and  500  grms.  of 
cupric  chloride  ;    the  dyeings  are  violet. — T.  F.  B. 

Vnt  [thioindigo}  dye.sluffs  ;    Process  for  preparing  . 

Kalle   und   Co.     Ger.'   Pat.   208,343,   Sept.   20,    1907. 
By  oxidation  of  arylthioglycoUic  acids  in  alkaline  solution 
by  means  of  chlorine,  arylsulphoxyaoetic  acids, 

RSO.CHi.COOH, 
are  obtained.  By  treating  such  of  these  acids  as  have 
a  free  o- position  to  the  sulphoxyac«tic  group,  with  con- 
centrated sidphurie  acid,  monohydrate,  or  sulphuric  acid 
chlorohydrin,  with  or  without  other  substances  assisting 
condensation  {e.g.,  boric  acid),  vat  dyestuffs  of  the  thio- 
indigo  group  are  obtained.  The  yields  vary  considerably  ; 
whilst  j)henylsulphoxyacetic  acid  give.i  very  small  yields 
of  dyestuff,  some  of  its  derivatives,  especially  the  halogen 
derivatives,  give  much  higher  yields. — T.  F.  B. 

SiUphonic  acid  of  Celestine  Blue  ;    Manufacture  of  a . 

P.    A.    Newton,    London.     From    Farbenfabr.    vorm. 

F.    Bayer   und    Co.,    Elberfeld,    Germany.     Eng.    Pat. 

11,867,  June  1,  1908. 
See  Fr.  Pat.  391,241  of  1908  ;  this  J.,  1908,  1107.— T.  F.  B.    \ 

Vat    dyestuffs ;       Manufacture    of .     Easier    Chem. 

Fabrik.  Basle,  Switzerland.  Eng.  Pat.  20,003,  Sept.  23. 
1908.  Under  Int.  Conv..  Oct.  17.  1907.  Addition  to 
Eng.  Pat.  344  of  1908,  dated  Jan.  16,  1907. 

See  Addition  of  Sept.  14.  1908,  to  Fr.  Pat.  385,920  of  1908  ; 
this  J.,  1909,  238.— T.  F.  B. 


Vat  dyestuff  and  process  of  making  same.  A.  Grob, 
Assignor  to  Basle  Chemical  Works,  Basle,  Switzerland. 
U.S.  Pat.  915,346,  March  16,  1909. 

See  Addition  of  Sept.  14,  1908,  to  Fr.  Pat.  385,920  of  1908  ; 

this  J.,  1909,  238.— T.  F.  B. 

Mono-brom-trichlor  indigo  and   process   of  making   same. 

G.  Engi,  Assignor  to  Soc.  Chem.  Ind.  in  Basle,  Basle. 

U.S.  Pat.  915,338,  March  16,  1909. 
See  Eng.  Pat.  19,563  of  1908  ;  this  J.,  1908,1200.— T.  F.  B. 

Vat  [anthracene]  dyestuff ;      Brown and  process  cf 

making  same.  A.  Schaarschiiiidt  and  B.  Mayer, 
Assignors  to  Soc.  of  CJhem.  Ind.  in  Basle,  Basle.  U.S. 
Pat.  915,385,  March  16,  1909. 

See  Eng.  Pat.  13,057  of  1908  ;  this  J.,  1909,  85.— T.  F.  B. 

Vat  [anthracene]  dyestuffs  ;      Gray  and  process  of 

making  same.  J.  Hoffmann,  Assignor  to  Soc.  Chem. 
Ind.  in  Basle,  Basle.     U.S.  Pat.  916,154,  March  23,  1909. 

See  Eng.  Pat.  13,057  of  1908  ;  this  J.,  1909,  85.— T.  F.  B. 

A  zo  dyestuffs  and  process  of  making  same.  C.  Jagerspacher, 
Assignor  to  Soc.  Chem.  Ind.  in  Basle,  Basle.  U.S.  Pat. 
916,161,  March  23,   1909. 

See  Fr.  Pat.  390,223  of  1907 ;  this  J.,  1908,  1015.— T.  F.  B. 

Vat   Uhioindigo]   dyestuffs   and   process   of  making   same. 

A.  Schmidt  and  E.  Bryk,  Assignors  to  Farbwerke  vorm. 

Meister,    Lucius,    und    Briining,    Hochst    on    Maine, 

Germany.     U.S.  Pats.  916,029  and  916,030,  March  23, 

1909. 
See  Eng.  Pat.  8162  of  1907  ;  this  J.,  1908,  080.— T.  F.  B. 

Indigos  ;     Highly  brominated and  process  of  making 

same.  A.  Schmidt,  Assignor  to  Farbwerke  vorm. 
Meister,  Lucius,  und  Briining,  Hochst  on  Maine, 
Germany.     U.S.  Pat.  916,031,  March  23,  1909. 

See  Eng.  Pat.  25,513  of  1907  ;  this  J.,  1909,  17.— T.  F.  B. 


v.— PREPARING,   BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS.  AND    FIBRES. 

Sisal  hemp  ;     Composition  and  utilisation  of  pulpy  waste 

from  the    .stripping  of .     A.  Hebert  and  F.  Heim. 

Compt.  rend.,   1909,  148,  513—514. 

In  stripping  the  fibres  of  the  Agave  rigida  Sisalatia  for 
the  preparation  of  sisal  hemp,  a  large  proportion  of  the 
weight  of  the  leaf  is  left  in  the  form  of  a  pulpy  waste 
composed  of  the  fleshy  and  epidermal  tissues.  The  dried 
pulp  contains  about  12  per  cent,  of  mineral  matter  and 
11  per  cent,  of  total  sugars  calculated  as  dextrose.  The 
question  of  fermenting  the  pulp  for  the  manufacture 
of  alcohol  deserves  consideration,  but  the  obvious  and 
immediate  application  of  this  waste  is  to  return  it  to  the 
land  in  the  form  of  manure.  The  harvesting  of  100  kilos, 
of  fresh  leaves  removes  from  tlie  soil :  0-24  kilo,  of 
phosphoric  acid,  114  kilos,  of  lime,  002  kilo,  of  pota.sh 
and  016  kilo,  of  nitrogen.  Analyses  of  the  dried  fibres 
and  dried  pulp  gave  the  following  results  : — 


Fibres. 

Pnlp. 

Mineral  matters 

Phosphoric  acid 

per  ceut. 
8.02 
0.41 
1-94 
1-06 
1-78 

per  ceat. 

12-11 

0-16 

3-57 

1-22 

3-7» 

Unless  the.se  fertilising  constituents  are  returned  to  the 
soil  as  far  as  possible,  the  plantations  will  tend  to  become 
exhausted.  One  hundred  parts  of  green  leaves  yield 
27-7  paits  of  dry  pulpy  waste.  If  this  waste  be  used  as  a 
manure,  it  willonly  be  necessary  to  compensate  for  the 
fertilising  matters  removed  in  the  fibrous  portion  of  the 
crop.— J.  F.  B. 
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Acid  Magenta  prinkd  upon  mlphur  bleached  toool  ;  Devdop- 

ment  of u>/if n  expniid  /<>  direct  nunlighl.    T).  Patorson. 

J.  Soc.  Dvors  and  Col.,  VM.K  25,  112—1 13. 

When  .Xcid  Magenta,  without  the  iwWition  of  any  acid, 
i.<*  iirintwl  on  worstt-d  yarn,  tlie  re.sultin);  faint,  iindi'voloped 
colour  becomes,  on  exiK)suie  to  .siinli;;ht.  a  full  ,Mai;cnta 
if  the  yam  liiis  been  bleached  with  snlphtiroiis  acid. 
A  non-sulphured  yarn  does  not  show  this  reaction.  The 
author  jxiints  out  that  sulphured  yarns  retain  sulphur 
dioxide  even  after  ]irolon^inK  washing  and  drvin)j,  and 
considers  that  the  development  of  colour  *)l)scrvetl  is 
due  to  the  oxidation  under  the  inlluenoc  of  siinli>;ht  of 
the  sulphur  dioxide  to  sulphuric  acid.  .\  similar  eflfect  is 
noticed  in  the  case  of  wool  which  has  b»"en  piinti-d  with 
lead  acetate  and  steamed ;  the  broAviiish  drab  shade 
produced  is  quite  fast  to  sunliniht,  but  if  sul))hured  wool 
lias  been  used,  the  snljihuric  acid  ilcvclo])C<l  turns  this 
prey  and  ultimately  white,  the  lea<l  sulphide  (to  which  the 
colour  is  due)  being  convertetl  into  lead  sulphate. — .1.  ('.  (.'. 

Starches  ;    Delermi nation  of  the  value  of  .     A.  Binr 

and  T.  Marx.  Chem.  Ind.,  1009.  32,  1(!7— Ki'J. 
Many  investigations  ti|ion  starch  jmste  have  been  pub- 
lished, dealing  chiefly  with  the  viscosity,  or  adhesive 
power  of  comparatively  thin  pastes.  These  point.s  are 
of  interest  to  the  calico-printer,  but  are  not  of  such  moment 
in  finishing  or  in  the  laundry,  where  it  is  the  tilling 
or  stiffening  iH)wer  of  the  paste  which  is  imix)rtant.  The 
values  of  starches  in  this  resjwct  are  compai-ed  by  deter- 
mining the  resistance  which  the  pa.ste  offers  to  the  removal 
of  a  plate  of  a  given  size.  cmbedde<l  in  it  at  a  certain 
depth.  The  paste  is  ])repared  by  stirring  :i3  grms.  of 
starch  with  SO  c.c.  of  cold  water  and  adding  3.")(l  c.c.  of 
boiling  water.  A  rounil  bra.ss  plate.  22  cm.  in  dianu'ter. 
with  a  brass  rod  fixed  to  its  centre,  is  then  lowered  into 
the  li<piid  so  that  it  lies  .'i  cm.  below  the  surface.  The  paste 
is  left  to  cool  for  about  20  hours,  being  covered  with  a  thin 
luvcr  of  olive  oil  to  prevent  the  formation  of  a  "  skin." 
The  rod  attacheil  to  the  ])late  is  connecteil  to  the  arm  of 
a  balance  and  t^and  is  gradually  iioincd  into  the  siale 
pan  suspended  from  the  other  arm  until  the  ])latc  is  lifted 
vertically  out  of  the  paste.  The  weight  of  the  sand  serves 
as  a  mcasiue  of  the  stiffness  of  the  ))astc.  Tlie  results 
•  obtained  with  stiff  pastes  from  rice  starch  are  usefid  a.s 
to  the  com))arativo  values  of  these  for  finishing  and 
hmndry  jiurijoses ;  for  calico-printing  thinner  jmstes 
would  have  to  be  compared.  The  apparatus,  as  described, 
is  not  suitable  for  the  com])arison  of  pastes  made  from 
l)Otato  and  wheat  starches. — F.  JI. 

Carragheen  moss.     E.  Hastadcn.     Farber-Zeit.,   lilOit.  20, 

107—109. 
Carragheen  or  Irish  moss  is  an  alga  of  the  Atlantic  Ocean 
which  is  collected  on  the  shores  of  Ireland  and  .Scotland  ; 
it  has  been  confounded  by  some  WTitei-s  with  Iceland  mo.ss, 
a  land  lichen,  which  is  totally  different  and  is  scarcely 
adapted  for  textile  finishes.  Carragheen  moss  is  not 
sufficiently  adhesive  for  laundry  pur[)Oses,  but  for  certain 
textile  linishes  it  is  capable  of  giving  most  valuable  effects 
at  a  very  low  cost.  It  does  not  give  hard  linishes. 
For  goods  which  have  to  bo  calendered  under  heavy 
Iiressure,  Irish  moss  is  of  no  practicil  im])ortance. 
since  the  finish  breaks  down  in  the  calendering,  but 
for  very  lightly  <lre.s.sed  goods,  such  as  sateens,  lanellas, 
zephyrs,  etc.,  it  has  recently  come  considerably  to  the  fore 
in  producing  the  so-culled  "  natural  liuish."  It  imjjarts 
a  bulky  "  handle,"  with  a  high  degree  of  softness  and  an 
absence  of  a  "  papery  "  effect.  A  0-7.")  jkt  cent,  decoction 
of  Irish  moss  is  jiarticidarly  good  for  dressing  raised 
goods  like  flamielettes  in  which  heavier  dressings  tend  to 
lay  the  nap  and  to  dust  out  during  the  raising  iirocess. 
As  the  jelly  mixes  rciwlily  with  all  the  other  linishinc 
materials,  its  bcojki  of  usefulness  is  very  wide.  It  liivs  the 
advantage  of  preventing  to  a  large  extent  the  bleeding  of 
the  dyestulTs  in  wa.shing.  The  temiwrary  un|)opularity 
of  Irish  mo.Hs  was  probably  largely  due  to  unsuitable 
methods  of  pre|)aring  the  jelly  and  the  lack  of  suitable 
antiseptics.  The  Ix-st  rpialities  are  nearly  white  in  colour, 
the  inferior  grades  being  dark  grey  ;  tlu-  latter  give  an 
inferior  yield  of  jelly,  a  large  pro|M>rtion  lieing  insoUdilo. 


A  good  quality  of  moss  should  be  selected,  steeped  for 
12  hours,  and  boiled  for  2  hours  ;  inferior  qualities  require 
twice  as  long  at  both  stages.  The  jelly  requires  an  anti- 
septic to  overcome  it^  liability  te  putrefaction  ;  suitable 
proportions  are  3 — 5  grms.  of  salicylic  acid  or  33  grms. 
of  furnuildehydo  |)er  100  litres  of  docoitiiui. — J.  F.  U. 

P.4TEXTS. 

[Artificial  threads,  etc.].      Albuminoids;     Process  of  dis 

solvintj and  its  induMriat  n pylications.      H.   L.  ■!. 

Chavassieu.     Fr.  Pat.  395,402,  Dec.  27,  HK)7. 

Proteins  such  as  tibrin,  casein,  etc.,  are  dissolved  bv 
moans  of  caustic  alkalis,  and  the  solution  treated  witli 
carbon  bisulphide.  The  xanthates  so  obtained  are  uw-d, 
either  alone  or  mixed  with  I'ullulose  xanthate,  for  the  pn-- 
paration  of  artilicial  threads,  etc. — A.  S. 

Dyeing  and  dyes  [dyestuffs]  for  ««e  therein.     C.  Fowler, 
Liversi-dge.     Eng.  Pat.  4624,  Fob.  29.  1908. 

Claim  ia  made  for  a  process  of  dyeing  union  fabrics 
(cotton  and  wool,  cotton  and  silk)  in  one  bath,  the 
vegetable  libre  being  dyed  in  one  shade  and  the  wool  or 
silk  in  another.  Thedycstutf  is  miide  by  mixing  a  direct 
cotton  (lycslutT  with  one  which  dyes  wtmi.  for  instance, 
in  a  neutral  bath,  or  with  a  dyestulT  which  dyes  the  wool 
in  an  acid  bath.  The  dyestuffs  choson  must,  however, 
not  react  with  or  mutually  precipitate  each  other.  They 
may  bo  used  alone  or  in  conjunction  with  one  or  more 
of  the  acids  and  salts  usually  employed  in  dyeing. — F.  M. 

Dyeing,  ncoiiring,  and  analogous  machines,  C.  K.  Kershaw, 
J.  H.  .\l)ell,  and  15.  Leach,  Leicester.  Eng.  Pat.  tilS!»3, 
.Mar.    28,    I'JO.S. 

An  endless  brattice  conveyor,  arranged  at  the  deliven- 
end  of  a  dyeing  or  scouring  machine,  is  supi)ort»-d  along 
its  length  by  side  arms  which  in  turn  are  mounted  by 
means  of  pivots  on  fixed  frames  so  that  one  end  of  the 
conveyor  can  be  lowered  into  the  vat  of  the  umchine. 
The  brattice  is  also  provided  with  projecting  lingers  wliich, 
when  the  conveyor  is  in  action,  pick  up  the  niaterini 
contained  in  the  vat,  carry  it  to  the  end  of  the  i>ath  of  the 
conveyor  and  deliver  it  into  a  suitable  receiver.  (See 
Kng.  Pat.s.  1923  of  1862,  12.919  and  18.960  of  1891.  and 
12,545  of   1905;    this  J.,   1906,  632.)- P.  F.  C. 

Di/eing    yarn ;     Apparatus    for    .     C.     Corron.     tSt. 

1      Chamoiid,  France.     V.S.  Pat.  915.939,  .Manh  23,  19(«t. 

The  skeins  of  yam  suspended  from  reels  mounted  eccen- 
trically on  shafts  carried  by  a  frame  and  driven  by  electric 
motors,  are  alternately  lowered  into  and  raised  out  of  dye- 
baths  bv  an  automaticallv  controlled  hvdraulic  ram. 

— \V.  H.  C. 

Organic  substances  ;  Process  for  the  reduction  and  oridation 

t        of 6i/  elect  roll/sis.     H.  Chaumat.     Second  Addition, 

dated   Dec.    28,    1907.   to   Fr.    Pat.   393,601,    Oct.   29, 

'       1907. 

The  process  desc'ribed  iu  the  main  patent  (this  J.,  1909, 

148)  and    in  Fr.  Pat.  379.041  (this  J.,  1!XI7.  1190)  for  the 

(   reduction  of   indigt),  is  now  applied  to  the  rnluctiou  of 

'    indanthrene  dyestuffs,  especially  indanthrene  and  tlavan- 

threne,    for    the    purpose    of    preparing    vats   for   dyeing 

purposes.     Hy     api)lying    the     process    to     mixtures    of 

indigo  and  (lavanthrcne  in  varying  proiiortions,  vats  can 

bo   prejNircd    \ielding   different   shades    of    gi-oen.     It    is 

atjited  thiit   in  this  process  of  reduction,  the  quantity  of 

alkali  used  can  be  so  diminished,  that  it  bwomes  possible 

to  use  the  indanthrene  colours  for  dyeing  wool. — A.  S. 

Dilhiualkylthioindigu  dyeings  on  xcgdahle  fdtres  ;    J'rocets 

for  treating .     Farbwerke   vorni.    Meister,    Linius, 

und  Briining.     Ger.  Pats.  206,567,   Julv  30,   1907,  aud 
206,568,  JIarch  3.  1908. 

Vkoetabi-e  fibres  dyed  with  dithioalkylthioindigo  dye- 
stuffs  deteriorate  after  long  exposure  to  light ;  this 
tendering  may  1*  avoided  by  treating  the  dye<l  fibres  with 
solutions  of  copiHT  stilts  or  iron  salts,  which  treatment  also 
increnses  the  fastness  of  the  dyeing  considerably.  The 
I    dyostuffs    are    obtained,    for    example,    from    p-amino-o' 
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nitrobenzoic  acid,  which  is  converted  by  means  of  the 
iliazo  reaction  into  etliylthionitrobenzoic  acid  ;  this  is 
reduced,  the  amino-acid  treated  with  chloroacetic  acid, 
:iud  the  product  melted  with  alkah  and  oxidised  to 
ti .  6'-diethylthiothioindigo.— T.  F.  B. 

Printing   wUh  galloci/anine  di/cstu/Js  ;    Process  for  . 

Anilinfarben  und  Extrakt-Fabr.,  vorm.    J.    K.    Geigv. 
Ger.  Pat.  207,323,  March  5,   1908. 

(  Jallocyanine  dyestuffs  have  formerly  been  used  for 
jirinting  only  in  the  form  of  their  bisulphite  compounds 
ur  leuco-derivatives.  It  is  now  proposed  to  use  them 
iTi  their  solutions  in  presence  of  aromatic  sulphonic  acids 
(T  their  salts,  e.g.,  naphthalenesulphonic  acids. — T.  F.  B. 

Jlrying,  cooling,  etc.,  of    textile  fabrics,  warp  yarns,  etc.  ;; 

Method  of  and  means  for  the  .     J.   Charlesworth, 

Huddersfield.     Eng.  Pat.  4992,  Mar.  5,  1908. 

The  invention  relates  to  apparatus  for  forcing  hot  or 
cold  air  against  or  through  the  fabric,  warp  yam,  etc., 
whilst  this  is  passing  through  one,  two,  or  more  chambers. 
Each  chamber  is  supplied  centrally  with  a  fan  for  circu- 
lating the  air,  and  the  heated  or  cooled  air  is  forced  to  pass' 
through  the  material  as  this  is  led  around  the  fan.  In 
the  case  of  fabrics,  these  are  held  at  full  width  by  jiins 
or  clips  on  endless  chains,  which  pass  around  a  pair  of  re- 
volving discs  arranged  in  each  chamber  at  a  suitable 
distance  apart.  Or,  as  in  the  case  of  warp  yams,  the 
material  may  be  supported  by  laths,  bars,  or  rollers,  which 
fit  into  sockets  in  these  revolving  discs. — F.  M. 

Bowking  material  which  has  heen  dyed  or  printed  with 
vat  colouring  jnattcrs.  J.  Y.  Johnson,  London.  From 
Badiscbe  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  14,337,  July  G,  1908. 

See  Fr.  Pat.  392,858  of  1908     this  J.,  1909.  89.— T.  F.  B. 


VII.— ACIDS,     ALKALIS,     SALTS,    AND 
NON-METALLIC     ELEMENTS. 

Ammonia  ;  Si/rilhesis  of from  its  elements.     J.  Lipski. 

Z.  Elektrociiem.,  1909,  15,  189—206.     (Compare  this  J., 
1905,  545.) 

The  yield  of  ammonia,  prepared  synthetically  with  the 
aid  of  cerium  nitride  or  liydride,  is  considerably  greater 
than  lias  hitherto  been  obtained  by  similar  processes, 
the  volume  of  ammonia  in  the  gas  stream  easily  reaching 
1  per  cent.,  as  against  0'  1  per  cent,  or  less  by  other  methods. 
The  reactions, 

3Hj-fCeN=CeH3+NH3  and  N,-fCeH3=CeN+NH3, 
take  place  at  atmospheric  pressure,  and  at  low  or  medium 
temperatures    without    interference    from    the    reaction. 

3H,-f2CeN5t2CeH3-fN2, 
although  at  high  temperatures,  when  the  dissociation 
pressures  of  the  nitride  and  hydride  are  greater  and  the 
stability  of  ammonia  is  small,  the  last  reaction  predomi- 
nates ;  the  temperature  most  favourable  to  the  forma- 
tion of  ammonia  by  this  process  is  200° — 300°  C.  The 
gases  used  must  be  absolutely  pure  and  dry,  traces  of 
ipoisture  or  oxygen  affecting  the  surface  of  the  material  and 
rendering  it  useless,  but  the  nitride  or  h}'dride  may  be 
prepared  either  from  the  pure  metal  or  from  commercial 
material.  By  employing  nitrogen  and  hydrogen  alter- 
nately, a  continuous  production  of  ammonia  takes  place, 
but  the  material  becomes  exhausted  eventually  and 
requires  time  for  its  recovery.  The  maximum  dissocia- 
tion pressure  of  cerium  nitride  at  600° — 700°  C.  is  34 — 40 
'•.m.,  but  equilibrium  is  retarded  by  a  slow,  continuous 
increase  of  pressure,  which  appears  to  depend  partly 
on  the  formation  of  a  solid  solution  of  cerium  and  its 
nitride,  and  partly  on  lack  of  homogeneity  and  the  age 
of  the  sample. — F.  Sodn. 

Potassium  perborate.     C.  von  Girsewald  and  A.  Wolokitin. 
Ber.,  1909,  42,  865—869. 

.\  75  per  cent,  solution  of  potassium  metaborate  con- 
taining an  excess  of  potassium  hydroxide  is  added  to 


10  times  its  volume  of  3  per  cent,  hydrogen  peroxide ; 
after  eight  hours  the  liquid  is  filtered  and  to  the  filtrate 
is  added  nine-elevenths  of  its  volume  of  methyl  alcohol. 
The  precipitated  salt  is  filtered  off  after  twelve  hours, 
washed  twice  with  ice-cold  water,  and  dried  in  the  air. 
It  has  the  composition  represented  by  2KB03,H20 ; 
is  but  slightly  soluble  in  cold,  rather  more  so  in  warm 
water.  The  solution  behaves  like  a  mixture  of  borate 
and  hydi'Ogen  peroxide,  and  loses  oxygen  slowly  in  the 
cold,  more  rapidly  on  warming.  The  salt  is  insoluble  in 
alcohol  or  ether.  If  30  per  cent,  hydrogen  peroxide  be 
used  instead  of  the  3  per  cent,  solution,  a  salt  of  the  com- 
position, 2KBO3.H3O2,  is  obtained,  similar  in  general 
properties  to  the  other. — J.  T.  D. 

Barium  carbide  ;    Action  of  nitrogen  on  commercial  . 

0.  Kiihling  and  0.  Berkold.     Z.  angew.  Chem.,  1909, 
22,  193—197. 
The  authors  have  already  sho\vn  that  addition  of  barium 
chloride  has  only  a  slight  influence  on  the  absorption  of 
nitrogen  bj'  a  heated  mixture  of  barium  carbonate  and 
cai'bon  (see  this  J.,  1908.  121).     Similar  experiments  with 
commercial  barium  carbide  have  now  shown  tliat  addition 
of   barium   chloride   (10,   20,   and   30   per   cent.)   neither 
reduces    the    initial    temperature    of    nitrogen-absorption 
appreciably,  nor  causes  much  increase  in  the  total  quantity 
of  nitrogen  absorbed,  and  that  this  salt  appears  to  cause 
an  increase  in  the  yield   of   cyanide  at  the  expense  of 
cyanamide.     The  interpretation  of  the  results  is  rendered 
much  more  difficult  by  the  impurity  of  the  carbide  used, 
wliich  had  the  following  composition  : — Barium,   49-86  ; 
calcium,    17-11;     iron    and    aluminium,    2-62;     carbide 
carbon,    7-62;     sodium,    0-85;     chlorine,    0-18;     portion 
insoluble  in  hydrochloric  acid.  9-  76  ;   phosphorus,  sulphur, 
oxygen,  and  carbon  dioxide,  12-0  per  cent.     The  authors 
conclude  that  the   material  was  not  free  from   calcium 
carbide.     Moissan  showed  that  even  at  so  high  a  tem- 
perature as  1200^  C,  pure  barium  carbide  absorbs  scarcely 
any    nitrogen.     With    the    crude    carbide    used    by    the 
authors,  absorption  began  at  500° — 600°  C,  the  maximum 
absorption    being    attained   at    920° — 930°  C.     Since   the 
added   chloride   is   inactive,   the   catalytic   action   of   the 
oxides  must  be  considered,  though  which  of  these  are 
especially    active    cannot    be    decided    at    present.     To 
prevent  risk  of  explosion,  the  following  modification  of 
the  usual  method  was  adopted  for  determining  the  carbide 
carbon  in  the  barium  carbide  used  : — About  20  grms.  of 
the  dry  carbide  were  placed  in  a  vacuum  flask  (of  about 
1  litre  capacity),  the  bottom  of  which  was  covered  with 
previously    ignited    sand.     The    side    tube    of    this   flask 
was  connected  by  a  thick-walled  rubber  tube  to  a  stop- 
cock tube   fitting  the   upper  outlet   of   an   aspirator  (of 
about  6  litres  capacity)  filled  with  acetylene  water ;    the 
lower  outlet  of  this  aspirator  was  connected    by  a  thick- 
walled  rubber  tube  with  a  second  aspirator.     The  neck 
of  the  vacuum  flask  was  fitted   with  a  rubber  stopper 
carrying   a   droppmg  funnel.     After   adjusting   the   level 
of  the  liquid  to  a  mark  on  the  neck  of  the  first  aspirator, 
the  stop-cock  tube  was  joined  to  the  rubber  tube  leading 
to  the  vacuum  flask,  and  the  second  aspirator  was  placed 
in  as  low  a  position  as  possible  ;    50  c.c.  of  96  per  cent, 
alcohol  and  then  100  c.c.  of  80  per  cent,  alcohol  (previously 
saturated    with    acetylene)    were    now    added    from    the 
(bopi)ing  funnel,  the  flask  being  shaken  towards  the  end 
of  the  reaction,  and  the  volume  of  gas  evolved  subsequently 
determined.     For   the   determmation   of   cyanide   in   the 
product,  Feld's  method  (Ber.,   1907,  40.  314)  was  found 
to  be  not  directly  applicable  owing  to  the  acetylene  in 
the   distillate ;    the   method   used   was   as   follows  : — The 
material   (0-5—0-6   gi'm.)    was   distilled   with    30   c.c.    of 
saturated  lead  nitrate  solution  and  80—100  c.c.  of  water 
(Feld),   the  distillate   being   collected   in  25  c.c.   of   JV/1 
sodium   hydroxide.     The   alkaline   solution   was   treated 
with  excess  of  ammoniacal  silver  solution.     After  about 
10  minutes,  the  silver  acetylide  was  filtered  off ;    nitric 
acid  was  added,  drop  by  drop,  to  the  filtrate,  wliich  was 
stirred  throughout  this  operation  (any  rise  of  temperature 
being  avoided),  until  all  the  silver  cyanide  was  jirecipi- 
tated  and  the  solution  was  just  acid.     The  precipitate  was 
washed    with    cold    water,    dried    at    100— 110°  C,    and 
weighed.     It  was  found  that  in  determining  the  cyanide 
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in   the   products   obtained   between   570°    and   730°  C, 

a  yellow,  nitrogen-free,  highly  explosive  substance,  only 
partiiiUy  soliible  in  cold,  concontratcd  nitric  iniil.  was 
obtained  on  treating  the  alkaline  solution  with  amnioniacal 
silver  solution. — L.  E. 

Cuprous  oxide  ;      Electrolytic  precipitation  of  .      D. 

Miller.  J.  Physical  Chem.,  1909,  13,  256—261. 
By  the  electrolysis  of  hot  solutions  of  sodium  chloride 
between  cop|)cr  electrodes,  precipitates  consbting  of 
cuprous  oxide  and  hydroxide,  in  varying  proportions, 
are  obtained,  the  intense  red  forms  being  nearly  pure 
cuprous  oxide  and  the  yellower  varieties  containing  more 
of  the  hydroxide.  The  colour  of  the  precipitate  also 
depends  on  the  size  of  its  particles,  the  larger  the  particles, 
the  darker  being  the  colour.  The  larger  particles  are 
obtained  at  the  higher  temperatures  and  by  slow  |)re- 
cipitation  ;  the  same  general  rules  of  precipitation  hold 
therefore  whether  a  .'tubstance  is  precipitated  dicmically 
or  eiectroU-tically.  Addition  of  glycerin  to  the  clectrolyto 
causes  the  cuprous  oxide  to  be  precipitated  in  the 
amorphous  form,  the  colour  varying  from  brownish-red 
to  greenish-yellow. — F.  Sods. 

Ferric    nitrates   at   25°  C.     F.    K.    Cameron    and    W.    0. 

Robinson.  J.  Physical  Chem.,  1909.  13.  2.31—255. 
Febbio  nitrate  solutions  of  various  concentrations  were 
shaken  with  freslily  precipitated  ferric  hydroxide  at 
25°  C.  for  4  months,  at  the  end  of  which  time  the  clear 
solutions  and  the  precipitates  with  adhering  solution 
were  analysed  ;  the  acid  branch  of  the  isotherm  was  also 
studied  in  like  manner,  starting  with  ferric  nitrate  and 
varying  amounts  of  nitric  acid.  The  results,  examined 
in  the  light  of  the  phase  rule,  show  that  there  are  no 
definite  basic  nitrates  formed  at  this  temperature,  the 
so-called  basic  salts  being  solid  solutions  of  ferric  oxide, 
nitric  acid,  and  water,  hut  that,  when  the  nitric  acid  is 
in  excess  (more  than  30  per  cent,  of  nitric  anhydride), 
the  normal  nitrate,  Fe20j,3X.Oj,18HjO,  is  formed. 
On  two  occasions,  with  concentrations  api)roaching 
55  per  cent,  of  nitric  anhydride,  crystals  of  an  acid  salt, 
Fej03,4N,05,18HjO,  wore  obtained.— F.  Sods. 

TUaninm    nitride.     0.    Ruff.     Ber.,    1909,    42,    900, 

In  preparing  titanium  nitride  by  Wohler's  method 
from  titanium  dio.xido  and  ammonia,  a  temperature  of  at 
least  1000"  —  IIOO'C.  is  neccssarv.  and  it  is  preferable 
to  work  at  1400°— 1500°.  Kven 'then,  4  to  C  hours  are 
required  before  the  conversion  into  nitride  is  complete. 
Pure  titanium  nitride  cannot  bo  comiiletely  decomposed 
by  boiling  with  potassium  hydroxide  solution  ;  the 
nitrogen  is  best  determined  by  thimas'  method,  the  sub- 
stance being  burnt  with  cupric  oxide  in  a  porcelain  tube 
at  1000°  C.  in  a  stream  of  carbon  dioxide. — J.  T.  D. 

Hydrogen   and   carbon   monoxide'    Pyrogeneiic   oxidation 

of  by  contact  action.     G.  Orlow.     Ber.,   1909,  42, 

895— «97. 

Hydbooes  and  air  were  passed  in  different  projiortions 
and  at  different  speeds  over  platinum  or  copper.  hc:ited  to 
the  temperature  at  which  combination  begins,  and  then 
kept  at  that  temperature  by  the  heat  evolved  in  the 
reaction.  The  initial  concentrations  of  hydrogen  and 
oxygen  being  called,  c  and  Cj.  rcspeotively,  and  that  of 
the  steam  formed,  c,  the  experiments  show  that  c-c,/c^j 
=  0-55  approximatefy,  whatever  the  sjjced  of  passage 
of  the  gases.  In  the  case  of  carbon  monoxide  and  nir, 
the  ratio  of  carlron  dioxide  to  carbon  mono.xide  in  the 
issuing  gases  varies  inversely  as  the  cube  of  the  speed 
of  passage. — J.  T.  D. 

Chlorine  prepared  from  hydrochloric  acid  and  jtotassium 

permanrjnnale  ,      Piirili/    of    .     K.    WeHekind    and 

S.  J.  Lewis.     Chem.  Soc.  Proc.  1909.  25.  -VX 

Cbxobise,  prepared  from  hydrochloric  acid  and  potassium 
permanganate  by  Graelje's  method  (this  J.,  1902,  284), 
is  com))letely  absorl)e<i  by  mercury  and  gives  the  same 
value  on  titration  as  the  gas  obtnine<l  from  hydro<hloric 
acid  and  manganese  dioxide  ;  it  is  therefore  considered 
to   be  free  from  other  gases.     The  absence  of  traces  of 


the  oxides  of  chlorine  may  be  shown  by  acidifying  the 
liquid  remaining  after  titration  with  potassium  iodide 
and  thiosulphato,  when  no  further  liberation  of  iodine 
takes   place,   unless   the   iwrmanganate  contain   chlorate. 

— F.  Sods. 

Sulphur ;     Flames  of  phospliorescence  and  combustion   of 

.     L.    Bloch.     Compt.    rend.,     1909,    148,    782— 

783. 
It  has  previously  been  shown  that  phosphorescence, 
ionisation,  and  ozone-formation,  accompany  the  oxidation 
of  phosphorous  anhydride  to  phosphoric  anhydride, 
but  not  that  of  ])liosphorus  to  phosphorous  anhvdride 
(Compt.  rend.,  1908,  147,  842).  The  author  has  now 
found  that  ozone  is  formed  during  the  phosphorescence 
of  sulphur,  and  at  a  temperature  at  which  this  gas  (ozone) 
is  cenerallv  said  to  deeompose  (200° — 250  C).  The 
production  of  ozone  is  much  gre»iter  with  sulphur  than 
with  phosphorus  during  phosphorescence.  If  the  temper- 
ature is  not  too  liigh,  the  gases  I&iving  the  tube  containing 
the  phosphorescent  sulphur  possess  a  strong  odour  of 
ozone  but  none  of  sulphur  dioxide.  At  ten\pcrature8 
below  that  of  phosphorescence,  the  gases  possess  a  camphor- 
like odour.  It  was  found  that  tha  phosphorescence  is 
due,  not  to  the  combustion  of  a  lower  oxide  of  sulphur 
to  suljihur  dioxide,  but  to  the  combustion  of  sulphur 
vapour  ;  the  above-mentioned  camphor-like  odour  appears 
to  be  due  to  sulphur  vapour.  The  author  confirms  the 
statement  of  Klster  and  Goitel  that  the  phosphorescence 
of  sulphur  is  not  accompanied  by  ionisation.  At  a 
temperature  of  about  360'  C.,  phosphorescence  gives  place 
to  the  blue  flame  of  burning  sulphur;  this  flame  does 
not  produce  ionisation,  but  does  produce  numerous 
centres  of  condensation.  The  oxidation  of  sulphur 
dioxide  to  sulphuric  anhydride  by  atmosi>horic  oxygen 
in  presence  of  spongv  platinumdoes  not  produce  ionisation. 
The  author  concludes  from  this  that  with  reference  to 
ionisation.  there  is  no  analogy  l>etween  the  two  degrees 
of  oxidation  of  sulphur  and  of  phosphorus.  .Seeing  that 
the  phosphorescence  of  phosphorus  is  accompanied  by 
ionisation,  whereas  the  flame  of  sulphur  is  j)erfectly 
non-conducting,  it  seems  that  the  ionisation  of  ordinary 
flames  is  not  due  to  high  temperature,  but  to  particular 
chemical   actions. — L.  E. 

Manufacture  of  synthetic  ammonia.     Bronnert.     See  XV. 

Determining  alkali  iodides.     Rupp  and  Pfenning.     Sec  XX. 

Mineral  production  of  Germanu.  and   Chemical  industry 
of  Xorway.     See  Trade  Report. 

Patests. 

Sulphur;  Furnaces  for  the  combustion  of  mineral  . 

G.  Oddo.  Pavia.  Italv.     Eng.  Pat.  21,255,  Oct.  8,  1908. 
Under  Int.  Conv.,  Oct.  8,  1907. 

Two  furnaces  are  claimed.  The  first  is  a  hand-operated 
furnace  comprising  five  superposed  storeys  forming 
an  upward  zigzag  path  for  the  air  and  suljihur  gases. 
The  sulphur  is  fo<l  into  the  central  storey,  the  hearth 
of  which  contains  a  passage  for  the  circulation  of  cold 
air,  in  order  to  prevent  excessive  rise  of  temiierature 
and  the  decomposition  of  calcium  carbonate  witn  conse- 
quent loss  of  sulphur  as  calcium  sulphide  and  8ulphat«, 
The  residue  is  worked  through  the  lower  storeys  of  the 
furnace  so  as  to  heat  the  air.  which  is  admitted  to  the 
lowest  storey,  in  order  that  the  sulphur  gases  may  be 
hot  enough  for  the  regular  working  of  the  (ilover  tower. 
The  other  furnace  is  adapted  for  me<hanical  0))eration. 
The  furnace  is  circular  and  comprises  four  storeys.  The 
sulphur  is  fe<l  automatically  from  a  hopper  by  an  external 
oonduit  to  the  second  storey  from  the  bottom,  and  is 
worked  through  the  lowest  storey  by  radial  rotating  arms 
mounted  on  a  vertical  spindle.  (.See  also  this  .1.,  1908, 
222.)— A.  T.  L. 

Copper    siilphati  :      Mnniifacturc    of    .     D.     Watson, 

T.  Ashall.  and  The  Unite-l  Alkali  Co.,  Ltd.,  Liveriwol. 
Eng.  Pat.  12.S12.  ,June  15,  1908. 

By  causing  sulphuric  acid  to  run  at  intervals  over  divided 
copper,  or  copper  shot,  carried  upon  an  inclined  bed  heated 


Vol.  XXVIII.,  No.  8.]       Cl.   VIII.— glass,  pottery,  &c.       Cl.  IX.— BUILDING  MATERULS,  &c.       425 


from  beneath  by  steam,  the  production  of  copper  sulphate 
sohition  is  rapidly  eflected,  and  the  process  can  be 
carried  out  with  a  much  smaller  stock  of  copper,  said 
to  be  one-sixth  of  that  required  in  the  ordinary  tower 
process. — H.  H.  S. 

Aluminales ;      Manujacture     of     alkaline .     D.     A. 

Peniakoff,  Selzaetes,  Belgium.  Eng.  Pat.  14,707, 
July  10,  1908.  Under  Int.  Conv.,  Jan.  29,  1908. 
In  manufacturing  sodium  aluminate  by  the  calcination 
of  bauxite,  sodium  sulphate,  and  carbon  or  sulphides, 
the  sulphurous  acid  evolved  is  so  diluted  with  air  and 
fire-gases  that  it  is  difficult  to  utilise  for  the  recovery 
of  sodium  sulphate  or  the  manufacture  of  sulphuric  acid. 
The  patentee  finds  that  the  greater  the  mass  under  treat- 
ment, the  more  continuous  the  operation  of  calcining, 
the  more  the  masses  are  kept  in  motion  during  calcination, 
and  the  more  completely  that  combustion  is  effected 
in  contact  with  the  mass,  the  less  will  be  the  quantity 
of  fuel  necessary  and  the  more  sulphurous  acid  will  be 
in  the  resulting  gases.  He  achieves  these  conditions 
by  a  furnace  comprising  a  long  revolving  tube  which  is 
heated  by  burning  powdered  coal  or  gas  or  oil  therein. 

— H.  H.  S. 

Aluminium  oxide  ;    Process  for  the  electrolytic  production 

of .     F.  W.  Morris,  Victoria,  B.C.,  Canada.     Eng. 

Pat.  6449,  March  23,  1908. 

See  U.S.  Pat.  890,084  of  1908  ;  this  J.,  1908,  750.— T.  F.  B. 

Iodine  ;     Process    of    extracting .        E.    Herrmann, 

Assignor  to  Cie.  Internat.  La  Norgine,  Paris.  U.S. 
Pat.   915,959,   March  23,    1909. 

See  Fr.  Pat.  301,490  of  1905  ;    this  J.,  1906,  884.— T.  F.  B. 


VIIL— GLASS,    POTTERY,   AND   ENAMELS. 

{Ulasses  and  minerals  ;     Action  of  oxidising  and  ndiicimj 

gases  on  Ike  colour  of  .    W.  Hermann.     Z.   anorg. 

Chem.,    1908,    60,    369—404.     Sprechsaal,    1909,    42, 
172—173. 
A  NUMBEK  of  coloured  glasses  were  prepared  by  dissolving 
'    small  quantities  of  metallic  oxides  in  borax  or  in  sodium- 
potassium  silicate.     Copper  oxide  gave  two  blue  glasses, 
a  light  blue  and  a  darker  blue.     Manganic  oxide  gave  brown 
'   to  red-violet   colours.     C'obalt  oxide  gave   a   blue   borax 
glass  with  a  tinge  of  red,  but  pure  blue  silicate  glasses. 
Potassium  bichromate  gave  a  grass-green,  ferrous  oxide 
a  grey-green,  and  ferric  oxide  a  yellow  glass.     A  mixture 
of  ferrous  and  ferric  oxide  with  veiy  little  manganic  oxide 
gave  a  fine  sky-blue  colour  on  heating  for  some  time  in 
a  Bunsen   flame.     Uranium   oxide   (1-5 — 2   per   cent,    of 
*    U2O3)  gave  a  pure  yellow  borax  glass,  and  a  greenish- 
grey  silicate  glass.     Cerium  oxide  gave  a  yellowish  glass, 
titanium  oxide  a  light  yellow.     Titanium  oxide  also  gave 
an  amethyst-violet  colour  to  microcosmic  salt,  probably 
due  to  titanium  nitride  ;    the  same  coloiir  was  obtained 
on  adding  titanium  oxide  and  ammonium  chloride  to  a 
borax  bead.     The  above  glasses  and  a  number  of  minerals 
were  heated  to  dull  redness  in  ciurents  of  sir,  oxgyen, 
coal-gas,  sulphur  vapour,  hydrogen,  nitrogen,  ammonium 
chloride  vapour,  and  ammonia.     The  glasses  suffered  no 
change  in  colour  on  heating  in  air.     Heating  in  oxygen 
rendered  the  ferrous  oxide  glasses  darkei  and  nearly  black  ; 
the  presence  of  both  ferious  and  ferric  oxide  was  shown 
microscopically ;    the    ferric    oxide    and    uranium    oxide 
glasses  became   paler,   the  cerium  oxide  glasses  darker  ; 
the  titanium  oxide  glass  was  decolorised  with  separation 
of  grey  particles  at  the  edges.     Heating  in  coal-gas  rendered 
;  all  the  iron  oxide  glasses  black,  and  manganic  and  chro- 
'  mium  oxide  glasses  lighter  in  colour.     Heated  in  sulphur 
I  vapour,   the   iron   oxide   glasses   became   black,   and   the 
,  chromium    oxide    glasses    yellow-grey-green.     Heated    in 
hydrogen,    the    ferric    oxide    and    cerium    oxide    glasses 
became  darker,  the  ferrous  oxide  glass  black,  the  man- 
ganic oxide  glass  received  a  dark  red  tint,  and  the  uraniimi 
oxide    glass    became    paler.     Heating    in    nitrogen    and 
ammonium    chloride    produced    practically    no    change ; 
heated  in  ammonia,  the  ferrous  oxide  glass  became  paler, 


and  the  chromium  oxide  glass  nearly  decolorised.  As 
regards  the  minerals,  heating  in  air  rendered  the  green 
zircons  light  grey,  with  rust-red  spots ;  the  brown 
zircons  and  hyacinths  became  paler  or  colourless,  or 
remained  unchanged.  Grey  quartz,  "  citrin,"  and 
amethyst  became  colourless.  Yellow  corundum  became 
darker  on  heating,  but  regained  its  colour  on  cooling. 
Dark  yellow  topaz  was  decolorised  on  heating,  but  became 
rose-red  to  red-violet  after  cooling.  Blue  and  violet 
Stassfurt  rocksalt  became  colourless,  dark  violet  and  blue- 
green  fluorspar  showed  green  fluorescence  on  heating, 
and  became  colourless  at  a  low  red  heat.  Nearly  the  same 
results  were  obtained  on  heating  the  minerals  in  oxygen. 
Heated  in  coal-gas,  the  green  zircons,  pyropes  (Bohemian 
garnet),  and  almandin  (red  garnet)  became  darker ;  the 
yellow  hyacinths  paler  or  reddish-violet ;  amethyst, 
iitrin  and  grey  Ciuartz.  colourless  ;  Zillerthal  garnet,  dark 
brown ;  beryll,  grey ;  emerald,  paler ;  epidote,  light 
green  ;  rocksalt  and  fluorspar  behaved  as  in  air.  Heating 
the  minerals  in  sulphur  vapour,  hydrogen,  nitrogen, 
ammonium  chloride  vapour,  and  ammonia  gave  nearly 
the  same  results  as  heating  in  coal-gas.  From  the  above 
results  the  author  forms  conclusions  as  to  the  impurities 
which  determine  the  colours  of  the  minerals.  Thus  the 
colour  of  the  green  zircons  is  probably  due  to  ferrous 
oxide  and  chromium  ;  the  presence  of  chromium  has  also 
been  shown  spectroscopically.  The  two  oxides  of  iron 
also  cause  the  colours  of  corundum,  spinell,  epidote,  and 
beryll.  and  probably  of  quartz,  tourmaline,  and  topaz. 
Chromium  and  manganese  oxides  influence  the  colours 
of  zircon,  corundum,  garnet,  tourmaline,  and  probably 
quartz  and  topaz.  The  rare  elements,  m-anium.  cerium, 
etc.,  only  affect  the  colours  of  minerals  to  a  slight  extent. 
Organic  substances,  e.g.,  hydrocarbons,  constitute  the 
colouring  matter  of  some  minerals. — A.  G.  L. 

Patents. 

Gla.ss  ;     Method  of  and  apparatus  for  drawing .     0. 

Imray,    London.     From   Window    Glass    Machine    Co.. 

Pittsburg,  Pa.,  U.S.A.  Eng.  Pat.  23,968,  Nov.  9,  1908. 
It  is  found  that,  by  adjusting  the  pot  and  drawing  tool 
relatively  to  each  other  in  a  lateral  direction,  so  that 
the  draw  can  be  started  from  any  particular  point  on  the 
.surface  of  the  molten  glass,  a  more  imiform  thickness  in 
the  cross-section  of  the  article  can  be  obtained.  In  this 
way  irregularities,  arising  from  differences  in  the  surface 
tension  of  the  glass  at  various  distances  from  the  sides 
of  the  pot,  can  be  overcome.  Thus  if  the  glass  be  at  a 
lower  temperature  at  one  side  of  the  bath  than  at  the 
opposite  side,  the  blowpipe  is  moved  towards  the  hotter 
portion.  In  the  arrangement  provided,  the  blowpipe 
with  the  bait  is  arranged  on  a  support  which  is  itself 
capable  of  moving  horizontally  on  a  square  travelling 
frame  by  means  of  arms  fitting  into  threaded  sleeves  in 
the  latter.  By  means  of  a  cable  attacliment  a  vertical 
movement  can  be  imparted  to  the  whole  frame.  It  is 
also  provided  that  the  pot  itself  can  be  adjusted  in  position 
if  necessary,  and,  to  that  end,  it  is  raoimted  on  bearings 
which,  by  means  of  screws,  can  be  moved  in  any  direction. 
Finally  it  is  claimed  that  the  invention  extends  to  any 
other  method  of  controlling  the  surface  tension  of  the 
glass  such  as  adjustment  of  the  level  of  the  fused  mass 
in  the  pot. — C.  A.  W. 

Sheet   glass  ;      Apparatiis   for   the   manufacture   of . 

F.  M.  Oppermann,  Namur,  Belgium.   U.S.  Pat.  915,879, 

March  23,   1909. 
.See  Fr.  Pat.  369,986  of  1906  :  this  ,T.,  1907,  203.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Iron   concrete ';     The   cause   of  the   disappearance   of    rust 

in   .     Rohland.     Tonind.    Zeit.,    1909,   33,    382— 

383. 
Some  time  ago  the  author  called  attention  to  the  dis- 
appearance of  rust  in  u-on  concrete,  and  suggested  that  it 
might  be  due  to  the  .action  on  the  ferric  oxide    of    the 
calcium   hydroxide,   set  free  durmg  the   mixing  of   the 
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concrete,  but  by  itself  the  hydroxide  does  not  act  upon 
the  ferric  oxide.  Besides  calcium  hydroxide,  colloidal 
aluminium  liydroxide  and  silica  have  to  be  considered, 
but  the  latter  has  no  solvent  action  upon  ferric  oxide, 
which  is  also  unattacked  by  calcium  and  aluminium 
hydroxides.  Any  carbonic  acid  derived  from  the  air 
would  only  dissolve  ferrous  oxide,  but  not  ferric  oxide. 
The  author  has  found,  however,  that  ferric  oxide  is  I 
actfd  u]X)n  by  basic  carbonates,  solutions  of  which  j 
contain  tlio  HCO,-ion.  and  still  more  energetically  by 
acid  sulphates,  solutions  of  which  contain  the  HS04-ion. 
Gypsum,  a  solution  of  which  contains  the  SOj-ion,  docs 
not  act  upon  ferric  oxide.  Iron  can  be  detected  in  solu- 
tion, when  ferric  oxide  has  been  in  contact  for  a  few  hours 
with  an  aqueous  solution  of  carbonic  acid  to  which  some 
normal  sodium  or  potassium  sulphate  has  been  added. 
In  the  same  way  ferric  Oxide  is  acted  ui)on  by  a  solution 
of  calcium  hydroxide,  to  which  an  aqueous  solution  of 
carbonic  acid  has  been  added,  in  sufficient  quantity 
to  redissol  ve  the  carbonate  first  formed.  The  disappearance 
of  rust  in  iron  concrete  can  be  thus  ex])laincd.  and  the 
necessary  conditions  occur  in  the  setting  and  hardening 
of  cement.  During  the  mixing,  setting,  and  early  stages 
of  hardening  of  cement,  atmospheric  carbon  dioxide 
is  absorbed  bj*  the  water  used  for  mixing,  and  then 
adsorbed  by  the  colloidal  silica  and  alumino-fcrric 
hj'droxide  set  free.  At  the  same  time  lime  is  set  free  and 
gives  rise  to  an  acid  carbonate  or  to  the  HCOj-ion,  and 
as  all  Portland  cements  contain  gypsum  and  some  alkali 
sulphate,  presumably  HSO,-ions  are  also  formed.  The 
iron  oxide  is  slowly  dissolved  by  these  reagents.  The  rate 
of  reaction  is  slow,  because  the  ions  have  to  be  formed 
from  a  gas  and  a  liquid,  carbon  dioxide  and  water,  and  have 
then  to  react  with  a  solid,  ferric  oxide.  Even  after 
24  hours'  contact  with  a  slow-setting  cement,  the  rust 
on  some  badly  corroded  rods  becume  thinner,  and  some 
parts  were  cleared.  Tlie  same  rods  were  placed  in  a  new 
cement,  and  when  withdrawn,  it  was  found  that  the 
loosely  adherent  ferric  o.\ide  had  decreased,  and  beneath 
it  was  a  tliin  black  coating  of  magnetic  oxide.  After 
several  days'  contact  with  new  cement,  the  whole  of  the 
rod  was  fr^i'cd  from  rust,  except  between  the  points  of 
contact  of  the  iron  and  cement,  where  oxygen  had  access. 
Henc?  the  reaction  Iwtween  the  acid  calcium  carbonate, 
or  the  HCOs-ion,  and  the  ferric  oxide  occurs  during  the 
mixing  with  water,  the  setting  and  the  early  stages  of 
hardening.  Of  the  base  metals,  iron  alone  can  form 
a  non-corrosive  union  with  cement,  because  it  remains 
unoxidised  in  contact  with  alkaline  liquids,  whereas 
the  other  base  metals  are  oxidised,  and  a  strong  alkaline 
reaction  is  developed  in  cement  on  mixing.  Clean  iron 
consequently  is  protected  from  oxidation  by  cement, 
and  any  rust  present  diminishes  in  time,  and  in  this  way 
iron  concrete  is  entirely  protected. — \V.  C.  H. 

Patents. 

Cement.  T.  Jones.  Acme,  Tex.,  Assignor  to  Acme  Cement 
Plaster  Co..  Illinois.  U.S.  Pat.  916,165,  Mar.  23, 
1909. 
The  cement  is  prepared  by  calcining  a  mixture  of  gypsum 
and  normal  aluminium  sulphate  at  a  red  heat,  and  then 
mixing  it  with  the  product  (in  the  form  of  a  dry  powder) 
obtained  by  the  action  of  sulphuric  aeid  on  potassium 
bisilicate  dissolved  in  water.  The  final  composition 
of  the  cement  is  :  Calcium  sulphate.  1020  lb.  ;  basic 
alumiiuum  sulphate,  30;  dry  gjlatinous  silica,  14;  and 
potassium  sulphate,   11   lb. — A.  G.  L. 

Wood  ■;   Impregnation  of .     J.  Polifka  and  B.  Hacker, 

Budapest,  Hungary.     Eng.  Pat.  1.5,556,  July  22,  1908. 

See  Ft.  Pat.  392,.')54  of  1908 ;  this  J.,  lOOS.  1205.— T.  F.  B. 


process  are  shown  both  by  tables  and  graphically  Ths' 
curves  obtained  are  discussed  with  special  reference,  in 
the  case  of  the  metal,  to  the  constancy  of  the  silicon-content 
(0-89  per  cent,  after  2J  hours  to  0-87  per  cent,  after 
5J  hours).  It  is  pointed  out  that  the  low  temjierature 
should  have  favoured  the  removal  of  silicon,  and  that 
the  acidity  of  the  slag  was  not  great  enough  to  explain 
its  slow  removal.  The  authors  consider  that  this  con- 
Btanoy  of  the  silicon  content  is  due  niainlv  to  the  low 
percentage  of  silicon  in  relation  to  that  o{  carbon.  In 
support  of  this  view  a  large  number  of  data  from  the 
open-hearth  process  are  given,  showing  that  in  all  eases- 
where  the  removal  of  silicon  between  two  successive 
samples  was  very  small,  the  silicon-content  was  also^ 
very  small,  either  absolutelv  or  relatively  to  the  carbon 
content.  The  details  of  the  process  are  given  in  an 
appendix. — A.  H.  C. 

Grading  assays  and  grinding  efficiencies.  A.  'Vates.  J. 
Chcm.  Met.  and  Min.  Soc.  S.  Africa,  Dec.  19,  1908. 
[Advance  proof.] 

TuE  paper  deals  with  the  value  of  grading  assays  in 
connection  with  estimating  the  crushing  elhciency  and 
relative  merits  of  machines,  in  addition  to  their  use  in 
checkmg  extraction  results  in  the  cyaniding  of  gold  ores. 
The  crushed  material  is  graded  by  passing  it  through  a 
series  of  sieves  of  known  aperture,  and  the  "  efficiency 
number."  representing  the  relative  surface  exi)oscd,  lar 
obtaine<l  by  dividing  the  weight  of  each  product  by  the 
average  diameter  of  the  particles.  Tlie  "  efficiency 
number  "  for  the  whole  crushing  is  the  sum  of  the  efficiency 
numbers  of  the  products.     In  order  to  make  the  figures 

1  more  readily  comparable  in  cases  where  the  power  and 
tonnage  vary,  the  relative  efficiency  is  calculated  by 
multijilying  the  grading  efficiency  by  the  tonnage  and 
dividing  by  the  horse  power.  A  number  of  tables  are 
given  showing  the  relative  efficiencies  of  stam)>  batteriefl 
witii  and  without  tube  mills  in  conjunction,  and  also  the 
effect  of  varying  the  ajierture  of  the  battery  screens. 
A  number  of  tables  showing  the  practical  use  of  grading 

i   assays  are  also  included. — F.  R. 

Copper    ores ;     Basic    converter    process    for    . 

Schrcyer.     Metallurgic,    1909,   6,    190—197. 

Attempts  have  been  made  during  the  last  few  years 

use   converters   with   basic   linings   for  eojjper   ores,   1 

silica  necessary  to  slag  the  ferrous  oxide  being  added 

tlie  form  of  sand.     The  advantage  claimed  for  the  proci 

,   consists   in   greater   rapidity  of   working,  but   the   high( 

temperature  necessary  to  render  the  basic  slag  produci 

I   sufficiently  liquid  necessitates  the  use  of  air  enriched 

I   oxygen,  or  at  least  of  air  under  high  pressure.     Even 

j   the  loss  in  copper,  due  to  mechanical  inclusion  of  cop[ 

;   sulphide  in  the  viscous  slag,  is  considerable.     The  aufhi 

determined    the    melting-)>oints    of    .sohitions    of    ferroi 

j   sulphide   in   mixtures   of   ferrous  and    ferric   oxides, 

mixtures  containing  about  5  per  cent,  of  suljihur  ;    8U( 

mixtures  are  more  easily  fusible  than  the  oxides  aloni 

but  thcu:  melting-points  still   lie  above   1300'   C.     Moi 

over,  in  practice  it  would  be  difficult  to  obtain  such  sli  _ 

with  a  constant   percentage  of  sulphur.     \\'hen   working 

with  air  co.isiderably  enriclied  in  oxygen,  the  iron  of  the 

ore   is   oxidised   to   a   state   approximating   to    magnetilX 

oxide  ;    with  lower  percentages  of  oxygen  in  the  air  used, 

I  the   iron    oxide   formed   appro.vimates   to   the   formnlik 

!    FeO-fFejO^    (possibly     Fe405)  ;     below    this    stage    of 

'   oxidation  the  iron  oxide  has  little  action  on  the  undecom- 

posed  sulphides  of  the  ore.     l^obably  the  basic  converter! 

proc&ss  will  be  I'seful  only  to  obtain  a  regulus  from  pooret' 

I  ores,  not  for  the  smelting  to  metalUc  copper. — A.  G.  L. 

I   Corroded    mcJals.     W.    P.    Jorissen.     Chcm.    \VeekbIad,l| 
1909.  6.  150—153.     Chem.  Zentr.,  I'.KW.  1.  1050— lOfll. 

A  SAMPLE  of  ■'  Delta  metal  "  which  had  been  exiKised  for] 
a  long  time  to  the  action  of  sea-water,  was  found  to  containJ 
52-7  per  cent,  of  copper.  41-1  of  cuprous  oxide,  1-4  ofj 
water,  2  of  substances  insoluble  in  nitric  acid,  andj 
2-8  per  cent,  of  other  substances  soluble  in  nitric  aoid.1 
The  removal  of  metalloids  from  the  iron,  and  the  alteration  ,  consisting  of  compounds  of  lead,  iron,  and  zinc,  ainl'l 
of  the  composition  of  the  slag  at  various  stages  of  the      residual    salts    from   the    sea-water.     The   action   of  tbel 


X.— METALS    AND  METALLURGY. 

Cast   iron  ;     The   air-furnace    proersa   nj    pre/xiring    while 

cast  iron  for  the  production  of  malleable .     H.   M. 

Howe  and  E.  Touceda.     Bull.  Ainer.  Inst.  Min.  Eng., 
1909.  317—326. 

The  removal  of  metalloids  from  the  iron,  and  the  alteration 
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sea-water  had  thus  resulted  in  the  practically  complete 
removal  of  zinc  from  the  original  alloy,  which  consisted 
of  45 — 55  per  cent,  of  copper  and  40 — 45  of  zinc,  together 
with  small  proportions  of  lead,  iron,  and  manganese. 
Copper  immersed  for  two  years  in  sea-water  became 
coated  with  cuprous  oxide.  In  a  piece  of  iron  which  had  lain 
in  the  soil  for  several  years,  there  was  a  distinct  difference 
between  the  outer  and  inner  layers  of  the  metal.  The 
former  (sp.  gr.  2-11),  on  treatment  with  hydrochloric 
acid,  left  a  residue  of  45-4  per  cent.,  of  which  19-6  per 
cent,  was  dissolved  on  treatment  with  chromic  anhydride 
and  sulphuric  acid,  whilst  for  the  inner  layer  (sp.  gr. 
2-53)  the  corresponding  figures  were  35-1  and  16-1  per 
cent,  reispectively. — A.  S. 

Mercury  imports,   exports,  and  prices.     A.   S.   Pickering, 
London.    April,    1909.     [T.R.] 


Mineral  production  cf  Germany  in   1908,  and   Chemical 
industry  of  Norway.     See  Trade  Report. 

Analysis   of   nickel   coins.     Van   Heteren   and    Van   der 
Waerden.     See  X. 

Patents. 


W.  Hommel  and  The  Metals 
Ltd.,     London.     Eng.    Pat. 


— 

I     1906.    j     1907. 

1908. 

1909. 

IMPORTS. 

-March  . . 
January- 

-March'; 

.bottles           5586           5252 
5691        15,880 

EXPOETS. 

752 
11,706 

6464 
11,919 

March  . . 

Januarj'- 

-Siarcli ' '. 

.bottles            789         2663 
8376  1    10,230 

AVERAGE  PRICE. 

1291 

7637 

1312 
3602 

ilarch  . . 

£    B.  d.    £  s.    d. 
7     5     6    6  17     0 

£    s.  d. 
8     2     6 

£    s.  d. 
8     S     0 

Furnaces  for  volatile  metals. 

Extraction     Corporation, 

27,018,  Dec.  6,  1907. 
The  furnace  consists  of  a  chamber  divided  by  a  horizontal 
•partition  of  refractory  material,  extending  nearly  the 
whole  length.  Ore  is  fed  into  the  front  part  of  the  upper 
chamber,  and  means  are  provided  for  shifting  it  along  to 
the  back  where  it  falls  into  the  lower  chamber  and  is 
shifted  to  the  front,  into  a  rectangular  blowing  hearth, 
fitted  with  a  grate,  and  rotatable  on  a  horizontal  axis. 
The  ore  is  preheated  on  its  way  to  the  blowing  hearth, 
bv  the  gases  passing  to  the  flues.  ^\'hen  the  hearth  has 
been  freshly  charged,  a  suitable  quantity  of  coal  is  added, 
and  air  blown  through  the  grate  into  the  furnace  chamber. 
At  first  highly  carbonaceous  gases  are  given  off  which  are 
allowed  to  escape  to  the  stack,  but  when  the  zinc  or  other 
metals  are  volatilised  and  burnt  to  oxide,  the  flue  leading 
to  the  stack  is  closed  and  that  leading  to  the  condensing 
■  hamber  opened.  The  blowing  hearth  is  discharged  by 
lartly  rotating  it  on  its  axis. — F.  E. 

Zinc ;    Extraction  of  from  ores  and    zinc   residues. 

W.   Hommel  and   The   Metal   Extraction   Corporation. 
Ltd.,  London.     Eng.  Pat.  27,020,  Dec.  6,  1907. 

Zisc   ore.   preferably   roasted,    is   mixed   with   a   certain 

roportion  of  zinc  works  residues,  which  contain  a  large 

raportion  of  coke  or  carbonaceous  matter  with  varying 

laounts  of  zinc,  lead,  etc.,  and  ignited  in  a  furnace  or 

iilowing  hearth,  the  zinc  being  blown  off  as  oxide.     The 

impure  oxide   is  treated   with   sulphurous   acid   to   form 

/iiic  bisulphite,  from  which  the  zinc  is  precipitated  as  mono- 

-ulphite  and  then  calcined  to  zinc  oxide.     The  patent  is 

>  modification  in  detail  of  Eng.  Pat.  23,901  of  1907  (this 

■T.,  1909,  26).— F.  R. 

'!old  ;    Extraction  of  ■   from  its  ores,   and  apparatus 

therefor.     A.   M.   G.   Sebillot  and  L.   Mauclaire.   Paris. 
Eng.  Pat.  5841.  Mar.  16,  1908. 

The  ore  is  reduced  at  the  outset  to  the  condition  of  slimes 
which  will  pass  through  a  screen  having  a  mesh  of  some 


thousandths  of  a  millimetre.  It  is  stated  that  the  portion 
of  the  metal  which  remains  behind  in  the  mortars  and 
accumulates  can  afterwards  be  removed  in  the  metallic 
state  without  the  use  of  mercury.  The  cyaniding  apparatus 
for  the  slimes  comprises  an  inclined  channel  of  semi- 
circular cross-section  which  diminishes  in  radius  from 
one  end  to  the  other.  This  channel  is  divided  into  com- 
partments by  partitions,  these  last  being  arranged  to 
support  a  horizontal  shaft  which  runs  along  the  whole 
length  and  carries  the  stirrer  arms.  The  latter  are  of 
special  design,  being  fitted  at  the  ends  with  wooden 
spoons  so  that,  in  the  revolution  of  the  shaft,  bubbles  of 
air  are  imprisoned  and  forced  down  into  the  body  of  the 
solution.  The  slimes,  introduced  near  the  top  of  the 
channel,  pass  down  the  slope  through  the  compartments, 
meeting  on  the  way  the  cyanide  solution  as  the  latter  is 
forced  upwards.  The  exhausted  ore  is  finally  collected  in 
boxes  at  the  bottom,  whilst  the  solution  of  gold  passes 
away  over  the  inclined  plane  at  the  top. — C.  A.  W. 

Precious-metal  bearing  material ;    Process  of  treating . 

S.  S.  Sorensen  and  G.  C.  Westby,  Murray,  Utah.     U.S. 

Pat.  914,680,  March  9,  1909. 
The  precious  metals  contained  in  solutions,  obtained  in 
the  treatment  of  copper  ores  in  the  wet  way,  are  pre- 
cipitated by  bringing  the  solution  into  contact  with  crushed 
iron  or  copper  mattes. — F.  R. 

Furnaces  for  metallurgical  purposes.  P.  Schmelzer,  Metz, 
Germany.  Eng.  Pat.  18,523,  Sept.  3,  1908.  Under 
Int.  Conv.,  Nov.  4,  1907. 
The  invention  consists  in  providing  auxiliary  means  of 
heating  furnaces  by  building  into  the  walls,  preferably 
below  the  level  of  the  molten  bath,  composite  plates 
connected  to  a  source  of  electricity.  The  plates  are  com- 
posed of  an  ordinary  conductor  faced  with  a  refractory 
material,  not  attacked  by  the  charge  in  the  furnace,  and 
which  is  a  conductor  of  electricity  at  high  temperatures. 
The  refractory  facings  to  the  plates  become  highly  heated 
owing  to  their  electrical  resistance,  which,  together  with 
the  heat  caused  by  the  passage  of  the  current  through 
the  bath,  augments  the  temperature  produced  by  the 
principal  source  of  heat.  It  is  suggested  that  this  prin- 
ciple might  also  be  advantageously  adapted  to  Bessemer 
converters. — F.  R. 

Furnace  ;  Ore-smelting .     J.  T.  Jones,  Iron  Mountain, 

Mich..  Assignor  to  Jones  Step-Process  Co..  Minnesota. 
Re-issue,  No.  12.928.  March  16,  1909,  of  U.S.  Pat. 
890,232,  June  9.  1908. 
The  furnace  consists  of  a  combination  of  a  carbonaceous 
fuel  burning  furnace  and  an  adjoining  chamber  having 
an  ore  stack  of  smaller  cross-sectional  dimensions,  rising 
out  of  its  roof,  and  through  which  ore  is  charged  into 
the  chamber.  A  flue  the  walls  of  which  are  formed  of 
solid  carbonaceous  material,  leads  from  about  the  middle 
of  the  fuel  furnace  to  a  point  in  the  ore  chamber  near  to 
its  junction  with  the  ore  stack. — F.  R. 

Orc-smdter.     E.  A.  Mathers,  Assignor  to  D.   H.  Harner, 

Philadelphia,  Pa.  U.S.  Pat.  916,176,  Mar.  23.  1909. 
A  FUKKACE  is  arranged  with  a  rotary  ro;ister  above  it 
and  a  rotary  smelter  alongside  the  furnace.  The  smelter 
is  provided  with  a  stationary  part,  close  to  which  both 
roaster  and  furnace  discharge  their  products.  The  roaster 
is  cone-shaped,  with  the  long  axis  horizontal,  the  small 
end  receiving  the  ore.  and  the  large  end  discharging  into 
a  conduit  leading  to  the  smelter. — A.  G.  L. 

Ore ;     Process    of    roasting    and    sinteriiig    .     A.    S. 

Dwight,  Assignor  to  F.  Bennitt,  Joliet,  111.  L'.S.  Pats. 
916,396  and  916,397,  Mar.  23,  1909. 
Ore  containing  combustiI)le  mr.terial  is  roasted  and 
sintered  by  causing  it  to  move  continuously  in  a  layer  in 
a  horizontal  direction.  The  ore  is  supported  both  at  top 
and  bottom  by  endless  bands  of  perforated  material. 
The  ore  is  ignited  at  a  point  near  the  entry  end,  the 
combustion  being  supported  by  air  entering  through  the 

i    lower  supporting  band  and  escaping  through  the  upper. 

I  The  supporting   bands   may  also  carry  relatively  large 
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fragments  of  rock  or  ore,  which  help  to  retain  the  finely- 
divided  ore.  Ill  this  case  the  hiT^e  |»irticlc-i  on  tlie  lower 
band  are  caused  to  agglomerate  with  the  wintered  pro- 
duct—A. G.  L. 


Iron,  aofl  sleel.  cast  steeJ.  and  the  like  ;  Cemeiikninii  „i . 

E.  Jouard.  St.  Oiien,  France.     Eng.  Pot.  23,958,  Nov.  9, 
1908. 

The  pieces  or  articles  to  be  hardened  are  placed  in  the 
eivsing  ordinarily  used  for  cementation  and  bedded  in  an 
intimate  mixture  of  potassium  ferrocyanidc,  2.5 ;  potassium 
bichromate.  10 ;  ammonium  chlorate,  5 ;  chimney 
soot,  30 ;  and  horn  powder,  30  jmm-  cent. ;  and  maintaine<l 
at  a  constant  tem)X"rature  of  about  8,'>0'  (.'.  for  the  necessary 
amount  of  time.  A  lilc,  with  a  layer  of  5  mm.  of  the 
mixture,  will  be  hardcDe<i  to  a  depth  of  1  mm.  for  each 
hour  it  is  heated.— F.  R. 

Skel  [vanadium  alloy].  H.  D,  Booth,  Assignor  to  The 
Midvale  Steel  Co.,  Philadelphia,  Pa.  U.S.  Pat.  914.633, 
March  9,  1909. 

The  steel  contains  Ou — 1'5  per  cent,  of  copi>cr  and 
0-1 — 0-6  per  cent,  of  vanadium. — A.  G.  L. 

Ores  ;    Treatment  of  [finely  divided]  .     A.   L.    Dean, 

Queenstown,  Tasmania.  Assignor  to  The  Mount  Lyell 
Alining  and  Railwav  Co.,  Ltd.,  Melbourne.  Australia. 
r.S.  Pat.  914,391,  Mar.  9,  1909. 

Finely  divided  sulphide  or  arsenide  ores  are  screened 
and  mixed.  A  portion  of  the  ore  is  then  charge<l  on  to  a 
bed  of  (ireviously  ignited  carbonaceous  fuel.  Wlien 
this  portion  of  the  ore  hiis  become  thoroughly  ignited,  the 
remainder  is  added,  and  the  combustion  c(.nitinued 
"  until  the  tire  has  penetrated  the  mass  uniformly,"  the 
resulting  mass  being  then  removed  from  the  furnace,  and 
broken  up  into  sizes  suitable  for  further  treatment  in  a 
blast-furnace. — A.  G.  L. 

irire  and  metal  cleaning  bath.     J.   C.    Beneker,  Pueblo, 
Colo.     U.S.  Pat.  914,916,  March  9,  1909. 

The  claim  is  for  the  use  of  an  acid  "  pieklin" "'  bath 
containing  arsenious  oxide,  with  the  result  that  iron 
and  steel  articles  cleaned  therein  are  coated  with  a  pro- 
tective film  of  metallic  arsenic. — F.  R. 

Deiinning ;     Process    of    .     F.    von    Kugelgen    and 

G.  0.  Seward,  Holcorabs  Rock,  Va.,  Assignors  to  Tin 
Products  Co.,  New  York.  U.S.  Pat.  915,029,  Mar.  9, 
1909. 

Tis  scrap  is  treated  in  a  closed  vessel  with  dry  chlorine 
so  as  to  form  stannic  chloride.  By  controlling  the 
admis-sion  of  chlorine  and  by  cooling  the  ve.<sel,the  tem- 
jierature  is  kept  so  low  that  the  iron  is  not  attacked  and 
the  volatilised  stannic  chloride  is  condcnsiil  within  the 
vessel,  the  liquid  formed  being  linally  drained  from  the 
residue  of  iron  scrap. — A.  G.  L. 

Aluminium  and  aluminium  alloys  ;   Process  of,  and  mould 

lor,   nuiking  castings  oj  .     E.    Blough,   Parnassus, 

Pa.,  A.ssignor  to  .'Vluminium  Co.  of  America.  Pittsburg, 
Pa.     U.S.  Pats.  915,727  and  915,728,  Mar.  23,  1909. 

To  increase  the  heat  conductivity  of  the  mould,  the  i 
latter  is  made  from  ordinary  fo\mdry  sand  mixe<l  with  | 
about  15  |wr  cent,  of  linelyground  and  dense  carbonaceous 
material,  which  must  be  dilhcultly  oxidisable  and  sub- 
.stantially  non-volatile  at  the  tem|ierature  attained,  and 
which  must  not  destroy  the  binding  pro|ierties  of  the 
sand.— A.  G.  L.  I 


Copper  mattes  ;  Treatment  of .  J.  T.  Carrick.  Johan- 
nesburg. Transvaal,  and  B.  S.  Pattison,  Johannesburg. 
Eng.  Pat.  12,750.  June  13,  1908. 

'   See  Fr.  Pat.  394,133  of  1908 ;   this  J..  1909,  236.— F.  R. 

I    Alloys  of  silicon  ;   Manufacture  of .     H.  (ioldschmidt, 

,        Essen  on  Ruhr.  Germanv.     U.S.  Pat.  915,172,  March  16. 
'        1909. 

See  Ger.  Pat.  204,567  of  1907  ;  this  J.,  1909,  97.— T.  F.  B. 

Smelling    furnace.     A.    Kocli,     Hanover-List,     Germany. 
U.S.   Pat.   915,192,   March   16,    1909. 

See  Addition  of  June  12,   1907,  to  Fr.   Pat.  367,470  of 
1906  ;    this  J.,  1907,  1283.— T.  F.  B. 

Gold,    platinum,    silivr,    nickel,    copper,    etc.  ;    Process  of 

extracting  .     A.   Seigle,   Lyon,   Franco.     U.S.    Pat. 

915,705,  .March  16,  1909. 

See  Fr.  Pat.  363,039  of  1906  ;  thU  J.,  1906,  816.— T.  F.  B. 

Metals,  such  as  steel  or  steel  alloys  ;  Method  of  treating . 

C.    J.    GrLst,    London.     U.S.    Pat.    916,302,    ilarch   23- 
1909. 

See  Eng.  Pat.  1259  of  1907  ;   this  J.,  1908,  231.— T.  F.  B. 

Ores  ;  Apparatus  for  roasting,  sintering,  and  desulpliurisin 

.     A.    S.    Dwight,   Joliet,   HI.,   and   R.    L.    Lloyi 

Cananea,  Mexico,  Assignors  to  F.  Bennitt,  Joliet.     U.S. 
Pat.s.  916.391  to  91(!,394.  Jlarch  23.  1909. 

See  Eng.  Pat.  25,985  of  1907  ;  this  J.,  1908,  1024.— T.  F.  B. 


Ores  ;    Method  of  and  apparatus  for  treating  .     J.  T. 

.Jones,  Iron  Mountain.  Mich.,  U.S..\.  Eng.  Pat.  5515, 
-March  II,  HKI8.     Under  Int.  Conv..  .May  22,  1907. 

See  U.S.  Pat.  880,799  of  1908  ;  this  J.,  1908.  339.— T.  F.  B, 

Tin  ;    Process  and  apparatus  for  the  recovery  of  metallic 

from    waste   tinned    metal,    mixtures  and  alloys  of 

tin  and  lead,  and  simitar  waste.  A.  Nmlon.  Bordeaux, 
France.  Eng.  Pat.  7.584,  April  6,  190S.  Under  Int. 
Conv.,  April  11,  1907. 

See  Ft.  Pat.  386,499  of  1907  ;  this  J.,  1908,  692.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.1,)- ELECTKOCHEMISTRV. 

Storage    batteries ;      Bed   lead   for    .      H.    C. 

Electrical    World,    1909,    63,    274. 

RED-lcad  made  by  the  old  process  (from  metallic  lead,  la 
oxidising  funuices)  is  crystalline,  dense,  and  liable  toj 
contain  as  much  as  40  per  cent,  of  litharge.  The  nitrite  j 
process  yields  an  amorphous,  and  less  dense  red  oxide^  I 
containing  generallv  less  than  10  per  cent,  of  hthai^l 
For  accumulator  electrodes  the  presence  of  10  per  cenk] 
of  litharge  appears  to  be  advantageous. 

Electrolytic  precipitation  oj  cuprous  oxide.     Miiller.    8ml 

v^I.  ■ 

Patents. 

Furnace  r  Electric .     S.  F.  Hall,  Niagara  Falls,  N.T.»|1 

-Assignor  to  Norton  Comjianv,  Worcester,  Mass.     VJB. 
Pat.  914,489,  Manh  9.   1909". 

The    furnace   consists   of   a    furnace   chamlier,    se|)Arable- ^ 
from    the   he;irth,   and  containing    spacecl    electrodes    of 
opposite   polarity  hanging  verticallv   and   ]>arallel  to  one  ' 
another.     The  electrodes  are  separate*!  by  interior  double 
walls,  forming  an  open  well,  in    order   to   obtain  a  motsi 
uniform  temperature  in  the  furnace. — F.  R. 

Electrolytic  apjxiratus.      t).  Jlever,  Richmond,  Va,     U,8. 
Pat.     914,856,     .Alarch     9,     1!H)9. 

In  an  electrolytic  cell  consisting  of  an  upright  cylinder 
closed  at  its  extremities  with  caps,  one  eleitroile  is  ununil 
round  the  exterior  of  a  porous  cylindrical  vess,-*!  wh>ch 
stands  within  the  cylinder,  the  top  projecting  through  the 
upper  cap.  The  other  electrode  consists  of  a  tuln-  jviiwing 
downwards  through  the  porous  ve.s.s*'l  nearly  to  it.^  lK>ttoiii, 
and  which  also  serves  to  convey  the  ekntrolyte  from  » 
suitable  container  to  the  cell.  Discharge  outlets,  lo 
permit  the  escape  of  the  products  of  electrolysis,  are 
provided    in    the   porous   vessel   and    the   outer  cylinder. 

-F.  R. 
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Electric    accumvlnlors ';,     Process    for    regenerating    . 

C.    Luckow,    Cologne,    Germany.     t'.S.    Pat,    915,980, 
March  23,  1909. 

Sbe  Eng.  Pat.  11,353  of  1905  ;  this  J.,  190.5, 1072.— T.  F.  B. 
Electric     conductors.     Kng.     Pat.      17,620.     See     II. 

(B. )— ELECTRO-MET  ALLURGY. 

Furnace  ;    New  electrical  hardening  .     E.    .Saberskv 

and  E.  Adler.     Trans.  Faraday  See,  March  30,   1909. 
[Advance  proof.] 

The  furnace  consists  essentially  of  a  fire-clay  crucible, 
in  which  a  bath  of  molten  salt,  or  salts,  is  heated  by  means 
of  an  alternating  electric  current,  transmitted  to  the  bath 
by  two  iron  electrodes,  the  articles  to  be  hardened  being 
immersed  in  the  bath.  The  salts  being  conductors  of 
the  second  class  (i.e.,  only  conductors  of  electricity  at 
high  temperatures),  when  once  the  cun'ent  has  been 
started,  the  entire  bath  forms  a  conductor  of  decreasing 
resistance  as  the  temperature  rises,  the  latter  being  easily 
controlled  by  varying  the  voltage.  The  composition  of 
the  bath  is  varied  according  to  the  temperature  required, 
a  mixture  of  sodium  and  potassium  nitrates  being  used 
for  temperatures  between  200°  and  580'  C,  sodium  and 
potassium  chlorides  from  650° — 900'  C,  potassium  and 
barium  chlorides  from  750' — 1100°  C,  barium  chloride 
from  1050° — 1350°  C.  and  calcium  or  magnesium  fluorides 
from  1500° — 1600°  C.  Tlie  uniformity  of  temperature 
throughout  the  bath,  renders  the  indications  of  the 
pyrometer  more  reliable  than  when  it  is  used  on  furnaces 
having  an  outside  source  of  heat,  and  definite  temperatures 
may  more  certainly  be  obtained  and  retained.  This  is 
of  great  importance  in  the  case  of  modern  high-speed 
tool  steel,  which  may  easily  be  spoilt  by  relatively  small 
overheating.  Another  advantage  of  the  furnace  is,  that 
although  the  thin  edges  of  articles  and  portions  having 
small  cross-sections  are  heated  more  rapidly,  the  tem- 
perature of  the  bath  prevents  their  overheating  while  the 
mass  of  the  article  is  attaining  the  necessary  temperature. 
The  crucible  is  surrounded  by  asbestos  and  insulated,  the 
whole  being  contained  in  a  cast-iron  case.  Radiation 
losses  are  so  small  that  the  outer  case  only  registers 
30° — 40°  C.  after  the  furnace  has  been  working  at  1350°  C. 
for  ten  hours.  The  authors  claim  that,  though  the  working 
costs  are  somewhat  higher  per  hour  than  the  ordinary 
gas-fired  furnaces,  the  cost  of  treatment  is  considerably 
less  on  account  of  the  increased  output. — F.  R. 

Copper,  lead,  and  silver  ;   E§ecl  of  the  presence  of  certain 
"  addition-agents "   upon   the  density  and  the  coherence 

of    electrolyticalty    deposited    .     R.    P.    Jarvis    and 

E.    F.    Kern.     School    of    Mines    Quarterly,    1909,    30. 
100—129. 

The  well-known  fact  tliat  the  addition,  to  certain  electro- 
lytes, of  small  cjuantities  of  such  substances  as  gelatin, 
tannin,  etc.,  increases  the  density  and  coherence  of  the 
metallic  deposit  has  been  investigated  by  the  authors. 
The  electrolytes  experimented  with  were  cupric  sulphate, 
cuprous  chloride  and  cupric  fluosilicate,  lead  nitrate  and 
lead  fluosilicate.  and  silver  nitrate  and  silver  fluosilicate. 
The  electrodes  used  consisted  of  plates  of  the  pure  metal 
in  each  case,  and  the  '"  addition-agents  "  employed  were 
gelatin,  resorcinol,  pyrogallol.  and  tamiin.  It  was  found 
that  the  smoother  and  more  coherent  deposits  tend  to 
form  when  low  current-densities  are  employed ;  that 
rise  in  temperature  up  to  60°  C.  tends  to  produce  dense 
and  coherent  deposits  ;  and  that  the  deposits  of  lead. 
silver  and  copper  formed  in  the  fluosilicate  electrolytes 
are  more  coherent  than  those  produced  in  the  nitrate 
electrolytes  of  lead  and  silver,  or  in  the  sulphate  or  chloride 
electrolytes  of  copper.  The  effect  of  the  "  addition- 
agents  "  was  found  to  be  as  follows  : — Lead. — In  the 
nitrate  electroK'te  (nearly  neutral)  crystallisation  of  the 
deposited  metal  was  restrained  when  an  "  addition-agent  ' 
was  present  to  the  extent  of  1  part  in  250  by  weight, 
tannin  having  the  greatest  effect ;  but  with  this  electro- 
lyte  the   deposits    obtained    were    in    all    cases    unsatis- 


factory. In  the  fluosilicate  electrolytes,  the  presence  of 
an  "  addition-agent  "  to  the  extent  of  1  in  5000  caused 
the  lead  to  deposit  as  a  smooth,  dense,  coherent  mass. 
Resorcinol  was  found  to  be  unsuitable,  while  of  the 
remaining  "  addition-agents "  gelatin  was  the  most, 
and  pyrogallol  the  least,  effective.  Copper. — With 
sulphate  electrolj'tes.  pjTogallol  was  found  to  be  unsuitable, 
causing  the  deposited  copper  to  be  dark  in  colour.  In  the 
presence  of  tannin,  resorcinol,  or  gelatin  a  smooth,  bright 
deposit  was  produced,  taimin  and  gelatin  being  respec- 
tively the  most  and  least  effective.  In  the  fluosilicate 
electrol}*te.  tannin.  pjTogallol  and  gelatin  improved  the 
smoothness  and  brightness  of  the  deposit,  tannin  giving 
the  best  result.  The  deposit  of  copper  from  the  cuprous 
chloride  electrolyte  was  not  improved  by  the  presence 
of  any  of  the  "  addition-agents  "  or  by  elevation  of  tem- 
perature. Silver. — Gelatin,  to  the  extent  of  1  part  in 
10,000  or  14.000,  produced  shorter  and  smaller  crystals 
in  the  metallic  deposit,  which  was  consequently  more 
dense  and  coherent.  Pyrogallol.  tannin,  and  resorcinol 
were  found  to  be  unsuitable.  40°  C.  was  found  to  be  the 
most  suitable  temperature  for  the  deposition  of  silver. 

— W.  E.  F.  P. 

Patents. 

[Tin-plating    iroyi.'}     Electrolytic    process.     H.    L.    Hollis, 
Chicago,  111.     U.S.  Pat.  916,155,  Mar.  23,  1909. 

An  electrolyte  is  first  prepared,  by  passing  a  current 
from  a  tin  anode  through  a  solution  of  hydrofluosilicic 
acid  in  water  to  a  suitable  cathode,  until  the  solution  has 
become  sufficiently  rich  in  tin.  The  iron  sheets  to  be 
tin-plated  are  then  immersed  in  the  solution  as  cathodes, 
and  the  passage  of  the  current  continued.  A  colloid  may 
be  added  to  the  solution. — .\.  G.  L. 

[Electric^  furnace  for  the  treatment  of  metals.  W.  Schem- 
mann  and  J.  Bronn.  Rombach,  Germany.  U.S.  Pat. 
915,488,  March  16,  1909. 

See  Eng.  Pat.  25,400  of  1907  ;  this  J.,  1908,  944.— T.  F.  B. 

Electro-deposition  of  meted  on  hollow  articles.  E.  Fried- 
heim,    Paris.     U.S.    Pat.    915,846,    March    23,    1909. 

See  Fr.  Pat.  364,737  of  1906  ;  this  J.,  1906,  994.— T.  F.  B. 


XIL— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Irvingia   butter.     E.    Bontoux.     Matieres   Grasses.,    1908, 
1276—1278. 

This  vegetable  "  butter  "  or  fat  comes  from  the  kernels 
of  two  Indo-Chinese  trees  of  the  family  Rutacece  or 
Irmngiae  ;  especially  the  Irvingia  Olivcri  {I.  Harman- 
diana) ;  and  in  Carabodge,  the  /.  malayayia  Oliv.  A  tree 
of  the  same  family  growing  on  the  west  coast  of  Africa 
produces  dika  butter.  The  Irvingiae  flower  in  April  ; 
the  fruit  matures  in  July  or  Aiigust  and  is  an  oval  djupe 
with  fibrous  mesocarp  and  woody  endocarp  ;  the  size  is 
that  of  a  lemon,  but  the  ripe  fruit  after  losing  its  outer 
skin  is  a  large  almond-size.  The  pulp  prepared  from  the 
kernels  is  twice  extracted  with  steam  and  pressed.  The 
fatty  matter  is  allowed  to  cool,  if  intended  for  candles, 
in  bamboo  tubes  provided  with  wicks.  The  press. cake 
is  used  for  fodder,  fertiliser  or  fuel.  Five  kilos,  of  nuts 
yield  1  kilo,  of  kernels  and  430  grms.  of  the  fat. 
Vignoli  erroneously  stated  that  tliis  fat  contained  30'2  per 
cent,  of  oleic  acid  and  08-5  per  cent,  of  solid  fatty  acids 
including  stearic  acid.  Meckel  considered  the  fatty  acids 
to  consist  of  30  per  cent,  of  myristic  and  70  per  cent,  of 
lauric  acid.  The  author  examined  two  samples  of  the 
butter  made  in  Cochin  China  (II.  and  III.)  and  one  pre- 
pared by  himself  in  the  laboratory  from  the  fruit  (I.). 
Sample  I.  was  whitish,  acid  value  0-Sfi  ;  sample  II.  cream 
colour,  acid  value  23-5 ;  .sample  III.,  pink,  acid  vahie 
34-9.     The  acidity  is  not  excessive,  considering  the  age 
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of  the  samples,  indicating  good  keeping  qualities.     Other 
characteristics  are  as  follows: — 


Sample  I. 

Sample  U. 

Sample  m. 

Fat. 

8p.  Rr.  at  40- /40'  C 

0-9133 

0-9128 

0-0130 

Frpt'ziiiR  iM>int 

31* 

31-3° 

31-8° 

Mi'ltina  point  (capillary) 

3V)-7 

38-2 

38-4 

Un^tupoailliiblo  matter 

0-12% 

0-l«% 

0-10% 

Sapoiiillcatioii  value 
loiliiK-  value 

235S 

236-3 

237-4 

6-7— 6-8 

4-1—4-2 

4-9—5-1 

Ileichcrt-Meissl  value. 

0-62 

0-75 

0-70 

Fatty  Acid». 

Insoluble     uusaponiA- 

ablc  acids   

94% 

93-4% 

93-2% 

Titer  value 

39-6° 

36-4'' 

SleltiuK  point 

38-8 

— 

39 

NcutralLiation  value  . 

250-2 

— 

253-0 

Mean  molecular  weight 

224 

222 

The  methyl  esters  of  the  fatty  acids  were  prepared  and 
isolated  by  fractional  distillation  according  to  Haller's 
method  ;  from  tlio  results  of  this  test  the  composition 
of  the  butter  is  given  as  5  per  cent,  of  olcin,  30 — 'So  of 
laurin  and  00 — 0."i  of  myristin ;  it  is  thus  .similar  to 
dika  butter.  The  production  is  small  at  present,  for 
though  the  butter  makes  excellent  candles  and  wliite  soap 
and  is  suitable  for  chocolate  making  or  as  edible  vegetable 
butter,  the  great  bulk  of  the  fruit  makes  it  difficult  to 
handle. 


Soai>s  , 


Detergent  action  of  . 

u.  Ind.  KoUoide,  1909, 


W.  Spring.     Z.  Chem. 
4.  161—168. 


From  the  results  of  experiments  with  purified  lampblack 
and  soap  solutions  the  author  concludes  that  carbon 
(lampblack)  promotes  tlie  decomposition  of  fresh  soap 
solutions  in  water.  An  acid  salt  (soap)  is  prodviccd  and 
the  carbon  combines  with  this  to  form  an  adsorption 
comijound.  When  a  soap  solution  is  subjected  to  the 
action  of  an  electric  current,  the  soap  is  slowly  decom- 
po.sed,  and  particles  of  acid  soap  gather  about  tlie  anode, 
■whilst  limpblack  suspende<l  in  water  travels  towards  the 
cathode.  The  constituents  of  the  carbon-soap  compound 
have  thus  a  dilTcrent  electrical  polarity  in  water.  Lamp- 
black, in  the  dry  state  or  suspended  in  water,  forms  a 
more  or  loss  stable  adsorption  compound  with  solid 
substances  and  especially  with  cellulose.  The  colloidal 
combination  between  the  carbon  and  cellulo.se  is  not 
decompose<i  by  pure  water.  Thus,  when  an  aqueous 
suspension  of  lampblack  is  filtered,  the  water  passes 
through  clear,  and  then,  on  reversing  the  filter-])a|>er  so 
that  the  lampblack  is  outside  it  is  not  possible  to  remove 
this  lampblack  from  the  paix-r  by  washing  with  water. 
On  the  other  hand,  lampblack  suspended  in  aqueous 
soap  solutions  passes  through  lifter-paper  without 
blackening  the  paper.  In  the  author's  opinion,  based  on 
these  and  similar  observations,  the  detergent  action  of 
soap  must  be  attributed  to  a  process  of  substitution  due 
to  tlio  soap  having  a  greater  affinity  for  the  dirt  (lamp- 
black) than  the  latter  has  for  solid  substances  {e.g.  cellu- 
lose). Thus,  in  the  case  mentioned,  the  adsorption- 
compound  of  tho  lampblack  and  cellulose  (lilter-paper) 
would  be  decomposed,  tho  soap  uniting  with  the  lamp- 
black.—C.  A.  M. 

Patents. 

Oil ;     ApparaliM  for  extracting  .     V.  J.   I.jiuerman, 

Mineral  Wells,  Texas.  U.S.A.     Eng.  Pat.  16,642,  Aug.  7, 
1908.     Under  Int.  Con  v.,  Aug.  7.  1907. 

Clai.m  is  made  for  an  ap|Mratus  consisting  of  a  cylinder 
surrounded  by  a  steam  jacket  and  containing  a  rotatable 
shaft  carrying  sjiikes  and  blades,  the  latter  i>arallel  to  its 
axis.  Between  these  movable  blades  and  the  shaft  are 
fixed  blades  against  which  the  oil-seed  is  thrown  and 
thence  projccte<l  against  tho  spikes.  Thfe  m.iterial  is 
thus  thoroughly  mixed  and  uniformly  heated  during  ita 
l>as.sage  through  the  cylinder. — C.  A.  M. 


Oil  seedi  ;      Process  and  apparatus  for   pressing  . 

A.  .-iusterlitz.  tiviir,  Huncarv.     Eng.  Pat.  7224.  April  1, 
1908.     .Wditiouto  Eng.  Pat.  10,860,  May  9,  1907. 

See  jVddition  of  April  1,  1908,  to  Fr.  Pat.  381,350  of  1907  : 
this  J.,  190S,  1120.— T.  F.  B. 

Fall}/  tubslances  ;    Process  for  extracting  from  fresh 

{unbroken)    oil   fruits,    moist    raw    ivool,    and    the    like. 
F.  Frank,  Berlin.     U.S.  Pat.  915,169,  March  16,  1909. 

See  Fr.  Pat.  341,344  of  1904  ;  tliis  J.,  1904,  829.— T.  F.  B. 


XIII.— PIGMENTS,     PAINTS;     RESINS, 
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Patents. 

Carbon  black  from  peat ;  Process  for  obtaining .     J.  E. 

Smith,  Clinton,  Iowa,  Assignor  to  National  Peat 
Products  and  Chemical  Co.,  South  Dakota.  U.S.  Pot. 
916.049,  .March  23,  1909. 

The  claim  is  for  tho  process  of  obtaining  from  peat  a 
carbon  black  that  will  readily  mix  witli  water.  The 
peat  is  first  diied  by  subjecting  it  to  the  direct  action 
of  steam  in  a  closed  vessel  under  pressure.  It  is  then 
heated  in  a  retort  and  when  the  volatile  constituents 
have  been  driven  off,  the  residue  is  pulverised  and  sifted. 

— W.  H.  C. 

Pigments  ;    Production  of [Jrom  anthracene  dyestuffs]. 

J.  Y.  John-son,  London.  From  Badischo  Anilin  und 
Soda  Fabrik.  Ludwigshafon  on  Rhine,  (Jermanv.  Eng. 
Pat.  14.338,  July  6,  190H. 

See  Fr.  Pat.  392,859  of  1908  ;   tliis  J.,  1909,  31.— T.  F.  B. 

Lithopone  ;    Process  of  rendering more  stable  against 

light.  W.  Ostwald.  Leipzig.  Germany.  U.S.  Pat. 
916.004,  March  23.  1909. 

See  Eng.  Pat.  7819  of  1906  ;   this  J..  1900,  768.— T.  F.  B. 

(B.)— RESINS,  VARNISHES. 

Caucasian    copal.     E.     Pyhala.     (^em.     Rev.     Fett-  u. 
Harz.-Ind.,   1909,   16,   72. 

Fossil  resins  discovered  in  1907  in  the  vicinity  of  ! 
Schuscha  in  South  Caucasus  were  found  to  contain  copal 
resin.  The  fragments  were  cither  transparent  and  of 
about  the  size  of  a  nut,  or  larger,  more  irregular  in  form, 
and  opaque.  They  varied  in  colour  from  yellowish- 
brown  to  dark  brown.  The  resin  was  very  hard,  and 
had  a  sp.  gr.  of  1-0574  at  18"  C.  It  was  devoid  of  odour 
or  taste,  but  emitted  an  aromatic  odour  when  burned. 
It  began  to  melt  above  200'  C,  but  did  not  ftise  com- 
pletely below  -250'  C.  Between  180°  and  200"  C.  it  liecame 
plastic.  On  drv  distillation  tlio  transparent  modification 
yielded  62-14  percent,  of  distillate  lictween  240'  and  330°  C. 
and  left  a  residue  of  18  per  cent,  of  coke,  whilst  water 
and  loss  amounted  to  19-fiO  (X-r  cent.  The  opaque  modifi- 
cation yielded  58-75  jicr  cent,  of  distillate,  26-25  per  cent, 
of  coke,  and  15  ^ler  cent,  of  water  (including  loss).  All 
the  distillates  separated  by  fractional  distillation  had  on 
oromatic  odour.  The  copal  resin  was  insoluble  in 
petroleum  spirit,  alcohol,  and  methyl  alcohol  ;  it  dissolved 
with  difficulty  in  turix-ntine  nil  ;  but  was  readily  soluble 
in  chloroform.  The  ilistillntes  from  the  dry  distillation 
dissolved  with  difficulty  in  95  per  cent,  alcohol,  but  were 
readily  soluble  in  jK-troleum  spirit,  benzene,  turpentine 
oil,  and   chloroform. — C.  .K.  M. 


Kauri  copal ;  Solubilili/  ol  — 
Chun.,  "1909, 


— .     0.  Coffignier.    Bidl.  Sec. 
5,    289—296. 

Four  tj-pes  of  Kauri  copal  from  Xew  Zealand  are  known 
in  commerce.  Pale  Kauri  or  fossil  copal  is  found  in  large 
masses  vorying  from  yellowish-white  to  clear  yellow 
in  colour.  It  nas  an  aromatic  smell,  brilliant  fracture, 
and  is  easily  pulverised,  forming  a  white  |)owdcr.  It 
has  the  sp.  gr.,  1-036;    m.  p.,  165°  C.  ;    acid  value,  70-9; 
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saponification  value,  73.  Brown  Kauri  is  a  fossil  copal  of 
a  yellow  brown  or  deep  yellow  hue  ;  it  is  difficult  to  powder, 
has  a  conchoidal  fracture,  and  an  aromatic  camphor  like 
odour.  It  has  the  sp.  gr.,  1-053;  m.  p.,  185"  C.  ;  acid 
value,  78-8 ;  saponification  value,  89-7.  Bush  Kauri 
is  obtained  at  the  foot  of  trees  in  irregular  amber-like 
masses;  it  is  easily  powdered  to  a  yellow  powder  with 
an  aromatic  odour.  It  has  the  sp.  gr.  l-OS  ;  m.  p.,  150°  C.  ; 
acid  value,  83'1  ;  saponification  value,  78-5.  Bush 
Kauri  gathered  from  the  trees  themselves  has  a  vitreous 
fracture  :  it  has  sp.  gr.  1-038  ;  m.  p.,  1"2.5°  C.  ;  acid 
value,  81-8;  saponification  value,  87.  The  behaviour 
of  these  copals  towards  a  number  of  solvents,  has  been 
tested.  In  the  following  table  the  figures  denote  the 
percentage   insoluble   in   the   boiling   solvent : — 


Solveut. 


Ethyl  alcohol 

Methyl  alcohol 

Amyl  alcohol   

Ether 

Chloroform   

Benzene  

Acetone 

Txu-pentine  oil    

Benzaldehyde 

Aniline  

Amyl  acetate 

Carbon  tetrachloride 


Pale 
Eauri. 


Brown 
Eauii. 


Bush 
Kami. 


6-6 

35-8 

12-3 

46-9 

61-9 

47-3 

Soluble 

Soluble 

Soluble 

61-8 

60-7 

55-1 

54-4 

58-7 

60-7 

66-7 

70-6 

61-7 

8-9 

38-7 

20-7 

77-5 

73-6 

72-9 

Soluble 

Soluble 

Soluble 

Soluble 

Soluble 

Soluble 

Soluble 

•7 

Soluble 

81-1 

77-3 

71-9 

4-2 

34-2 
Soluble 

51-1 

43-4 

57-8 

11-3 

63 

Soluble 
Soluble 
Soluble 
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1909, 


W.  Fahrion.     Z.  angew.  Chem. , 
22,    582—583. 


Gathered 
bush 
Eauri. 


The  marked  solubility  of  pale  Kauri  in  alcohol  is  contrary 
to  the  general  experience.  Brown  Kauri  is  more 
resistant  than   pale  Kauri. — E.  F.  A. 

Resin  ;    A  liquid 


A  LIQCID  resin,  which  has  been  called  "  tallol,"  is  obtained 
as  a  by-product  in  the  preparation  of  cellulose  from 
Swedish  pine.  It  is  a  dark  brown  fairly  fluid  oil,  readily 
soluble  in  alcohol,  ether,  and  acetone,  but  incompletely 
soluble  in  benzene  and  oil  of  turpentine  ;  it  boils  at  270°  C. 
at  40  mm.,  sp.  gr.,  0-997  at  15°  C.  ;  acid  value,  103. 
The  oil  is  fairly  stable,  hardening  very  slowly  on  exposure, 
but  its  salts  with  the  heavy  metals  dissolve  in  benzene 
and  turpentine  and  harden  rapidly.  In  composition  it 
resembles  colophony  and  gives  similar  products  on  dry 
distillation,  but,  unlike  this  substance,  it  is  readily 
esterified  l)y  treatment  with  alcoholic  sulphuric  acid  ; 
it  consists  principally  of  resin  acids  of  the  formula, 
C20H3QO0,  one  of  which  is  a  sohd.  Hitherto  the  technical 
applications  of  tallol  have  been  limited. — F.  Sodn. 

Resin-tapping  experiments  in  India.     Board  of  Trade  J., 
April  1,  1909.     [T.R.] 

-iccoRDiNQ  to  the  Progress  Report  on  Forest  Adminis- 
tration in  the  Punjab  in  1907,  experiments  are  being 
made  in  resin-tapping  on  three  sample  plots  in  Kangra, 
with  the  object  of  ascertaining  the  yield  from  trees  tapped 
to  death  and  the  time  it  takes"  to  kill  them.  These 
experiments  should  be  extended,  as  the  resin  industry 
has  a  great  future,  consequent  on  the  approaching 
extensive  utilisation  of  American  resins  for  the  manufacture 
of  synthetic  camphor,  and  the  results  obtained  from 
them  will  be  utilised  in  other  divisions  besides  Kangra. 

Patents. 

Turpentine  and  rosin  ;    Process  for  removing  .  from 

resinous   woods.     H.    T.    Yaryan,    Toledo,    Ohio.     U.S. 
Pat.  915,400,  Mar.   IG,   1909. 

The  wood  is  treated  with  a  hydrocarbon  solvent  to  extract 
the  turpentine  and  rosin,  and  the  bulk  of  the  solvent 
subsequently  removed  from  the  extract  by  distillation 
,  (e.g.,  by  means  of  a  heating  coil  and  separating  chamber). 
The  turjjentine  and  remainder  of  the  solvent  are  next 
separated  from  the  rosin  in  a  similar  manner,  whilst 
the  solvent  is  separated  from  the  turpentine  by  means  of 
a  rectifying  column  and  condenser. — C.  A.  M. 


Rosin  ;    Process  of  purijying  and  treating  . .     H.   T. 

Yaryan,  Toledo,  Ohio.     U.S.  Pats.  915,401  and  915,402, 
Mar.  16,  1909. 

The  colophony  is  dissolved  in  a  hydrocarbon  or  other 
suitable  solvent,  and  treated  with  sulphuric  acid,  which 
precipitates  the  darker  impurities.  The  supernatant 
liquid  is  treated  so  as  to  separate  and  recover  the  solvent 
and  the  rosin,  whilst  the  precipitate  is  treated  with 
water,  and  the  rosin  extracted  with  a  suitable  solvent 
from  the  curd-like  mass  obtained.  The  dilute  sulphuric 
acid  is  subsequently  concentrated  by  heating. — C.  A.  M. 

Saphtlmlene    and   formaldehyde ;     Process    for    preparing 

condensation  products  from  .     Badische  jUiiliu  und 

Soda  Fabrik.  Ger.  Pat.  207,743,  April  24,  1907. 
Products  very  similar  to  natural  resins  are  obtained 
by  treating  1  mol.  of  naphthalene  with  more  than  one- 
half  mol.,  and  preferably  not  much  less  than  1  mol., 
or  even  more,  of  formaldehyde  or  substances  which 
generate  formaldehj'de,  in  presence  of  acids.  The  products 
have  much  higher  melting-points  than  those  obtained  by 
treating  naphthalene  with  one-third  mol.  of  methylal  in 
chloroform   solution,  in   presence   of   sulphuric   acid. 

— T.  F.  B. 

(C.)— INDIA-RUBBER. 

Sulphur  in  vulcanised  rubber  ;  Determination  of  total . 

M.    Pontic.     Caoutchouc    et    Gutta-Percha,    1909,    6, 
2751—2752. 

Bertrand  (Caoutchouc  et  Gutta-Pereha,  July  15,  1907) 
has  stated  that  dry  methods  for  the  determination  of 
sulphur  in  vulcanised  rubber  are  inaccurate  owing  to 
loss  of  sulphur  by  volatilisation.  The  author  has  there- 
fore tried  the  method  proposed  by  him  in  1904  (Rev.  gen. 
Chim.,  Jan.,  1904)  and  modified  in  1908  (Caoutchouc  et 
Gutta-Percha,  July  and  August,  1908)  with  sulphur  alone. 
A  powdered  mixture  of  5  grms.  of  manganese  dioxide, 
10  grms.  of  sodium  carbonate,  and  15  grms.  of  potassium 
carbonate  was  prepared,  and  a  portion  of  it  was  mixed 
with  100  mgrms.  of  iiowdered  sulphur.  Another  portion 
of  the  oxidising  mixture  was  placed  on  the  bottom  of  a 
platinum  crucible,  the  sulphur  mixture  was  then  intro- 
duced, and  the  whole  covered  with  the  remainder  of  the 
oxidising  mixture.  The  crucible  with  the  lid  on  was  then 
gradually  heated  to  redness  in  a  muffle-fumacc,  and  after 
li  hours,  withdrawn,  quickly  cooled,  and  plunged  into 
hot  water.  In  the  solution  the  sulphur  was  determined 
as  barium  sulphate  in  the  usual  manner.  The  results  show 
that  practically  no  sulphur  was  lost  by  volatilisation,  99'87, 
99'2,  and  99'73  per  cent,  respectively  of  the  sulphur  being 
converted  into  sulphate  in  three  trials.  The  author  states 
that  by  this  method  the  total  sulphur  in  vulcanised  rubber 
can  be  determined  to  within  0'2  per  cent. — A.  S. 

Rubier  ;  Determination  of  organic  and  mineral  impurities 

in  raw  and  vulcanised  .     M.  Pontic.     Caoutchouc 

et  Gutta-Percha,  1909,  6.  2752—2753. 

One  of  the  methods  proposed  is  based  on  the  solubility 
of  vulcanised  rubber  in  cumene.  The  sample  is  suspended 
above  a  quantity  of  commercial  cumene  in  a  special  flask 
provided  with  a  reflux  condenser  and  a  filter,  and  the 
rumene  is  heated  to  boiling.  The  cumene  vapour  when 
condensed  and  containing  dissolved  rubber,  passes  through 
a  small  filter  of  calcined  kaohn.  which  retains  the  insoluble 
impurities,  back  to  the  distilling  flask.  After  about  12 
hours,  the  filter  and  insoluble  matter  are  removed,  and 
washed  with  benzene,  and  with'  boihng  95  per  cent, 
alcohol.  The  impurities  in  raw  rubber  or  in  rubber 
vulcanised  but  not  loaded,  can  be  determined  by  dissolving 
the  caoutchouc  in  a  suitable  solvent  and  filtering  the 
solution  under  pressure  through  a  disc  made  of  paper 
sold  under  the  name  of  "  paper  for  copper-plate  engraving." 

— A.  S. 

Patent. 

Elastic  products  similar  to  indiarubber  ;  Method  of  manu- 
facturing     .     R.    W.    Wallace    and    G.    Reynaud, 

London.     Eng.  Pat.  3572,  Feb.  17,  1908. 

See  Fr.  Pat.  394,215  of  1907  ;  this  J.,  1909,  319.— T.  F.  B. 
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XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

ilonascus  purptireus,  a  jungua  occurring  in  oil-drcusing 
[o/  chamois  lenlhcr].  A.  Piedallu.  Compt.  rend.,  1909, 
148,  SIO— 513. 
It  is  well  known  that  the  oils  used  in  the  dressing  of 
chamois  leather  undergo  chemical  changes  whilst  they 
are  in  the  skins,  and  become  brown  in  colour,  acid  in 
reaction,  and  considerably  thicker.  These  changes  aro 
attributed  to  the  action  of  micro-organisms,  and  p.irti- 
c\ilnrly  to  the  action  of  Monaitcus  purpurcus,  a  species  of 
Afcomijces,  which  the  author  has  isolated  from  the  oils 
used  for  dressing  the  skins.  This  fungus  grows  on  various 
solid  culture  media,  and  its  colonies  ultimately  develop 
a  pink  to  dark  i)uri)le  colour.  When  cultivated  on  arti- 
chokes, the  substratum  below  the  pink  colony  acquires  a 
greenish  colour,  owing  to  the  action  of  aji  oxydase.  If 
a  drop  of  oil  t)e  placed  on  tlic  surface  of  a  growing  colony, 
it  is  gradually  invaded  by  the  mycelium  and  colo\ired  red  ; 
fish  oils,  however,  arc  coloured  orange  to  brown.  Experi- 
ments miute  with  ■Tapunesc  tish  oil,  such  as  is  used  in 
leather  dressing,  showed  the  <levelopnient  of  a  yellow  to 
brown  colour,  darker  at  certain  ]ioints  ;  the  reaction  of 
the  oil  became  very  distinctly  acid  and  its  consistence 
considerably  tliicker.  Thus  all  the  principal  changes 
which  occur  in  the  oil  in  practical  use  were  reproduced 
by  means  of  pure  eidturcs  of  this  fungus.  Similar  results, 
but  without  the  development  of  the  red  colour,  were 
obtained  in  cultures  in  liquid  media  on  which  drops  of 
various  oils  were  floated.  The  characteristic  changes 
which  this  fungus  effects  in  the  fish  oils  used  in  leather 
dressing  may  be  due  to  the  oxydasic  ferment  which  it 
secretes,  which  is  shown  by  the  green  coloration  of  arti- 
choke tissue  and  a  blue  reaction  with  guaiacum  tincture. 

—J.  F.  B. 

Chromntcd  gelatin  films.     Mayer.     See  XXL 

Tea  ;    Contribution  to  Imotdedge  of  .     Hartwich  and 

Du    Pasquier.     See    XVIIL4. 

Patents. 

Leather  ;   Method  cf  treating  parlinlly-tanncd .     V(.  H. 

Teas,  Ridgway,  Pa.     U.S.  Pat.  illO.OST,  March  23,  1909. 

The  claims  are  for  a  process  of  filling  leather  consisting 
in  treating  the  partially  tanned  product  with  waste 
sulphite  cellulose  lyes,  which  have  lK"en  concentrated  till 
they  have  the  sp.  gr.  1-10 — 1-35,  the  liquor  being  agitated 
during  the  treatment. — A.  S. 

Hides  and  shins  ;     Protest  serviceable  v-ith  apparatus  for 

the  tanning  and  treatment  of .     C.  W.  Nance,  Sj'dney, 

N.S.W.     Eng.  Pat.   12,799,  June  1.5,  1908. 

See  Ft.  Pat.  391,720  of  1908  ;  this  J.,  1909.  101.— T.  F.  B. 

Bides  and  leathers,   hair,   furs,   and  feathers,   yams  and 

threads  ;  Treatment  of .     H.  R.  Vidal,  Paris.     Eng. 

Pat.  15,009,  July  15,  1908.  Under  Int.  Conv.,  Aug.  29, 
1907. 

SEEFr.  Pat.  391,466  of  !O07;  this  J..  1908,  1150.— T.  F.  B. 


XV.— MANURES,    &c. 

Nitrogen  compounds  nf  the  jundamtntnl  rocks.  A.  D. 
Hall  and  N.  H.  J.  Miller.  J.  Agric.  Sci..  1908,  2. 
Ann.   Rep.   Rothamsted    Exp.  Station,    1908,  8. 

The  carbon  and  nitrogen  compoimds  existing  in  the 
unweathered  ro<ks  from  great  depths,  when  subjected  to 
the  action  of  soil  bacteria,  arc  attacked  :  but  they  yield 
nitrate  so  slowly,  that  in  all  probability  some  of  the 
nitrogen  found  in  soils  is  that  present  in  the  rock  from 
which  the  soil  was  formed  and  is  not  of  recent  origin. 
Ammonia  and  nitrates  were  found  in  all  the  rocks  examined 
by  the  authors. — F.  Sodn. 


SoiU  I  Acidity  of  .     R.   Albert.    Z.   angew.   Chem. 

1909,     22,     533—537. 

The  author's  method  gives  results  agreeing  with  those 
obtained  bv  the  Siichting-Tacko  method  (this  J.,  1908, 
171),  and  is  much  easier  and  more  rapid  in  execution. 
Into  a  Jena  conical  Hask  holding  about  1  litre,  20 — 50  grms. 
of  the  air-dried  soil  are  put,  and  200  c.c.  of  distilled 
water  arc  adiled.  Then  a  known  volume  (50 — lOO  c.c.) 
of  barium  hydroxide  solution  of  known  strength  is  allowed 
to  run  in  with  the  neces-sary  precautions,  10  grms.  of  solid 
ammonium  chloride  are  added,  the  tiask  is  connected 
with  a  condenser,  the  ammonia  set  free  by  the  barium 
hydroxide  is  distilled  into  .V/10  sulphuric  acid,  and  the 
residual  acid  is  titrated  with  sodium  hydroxide,  using 
sodium  alizarinsulphonate  as  indicator  (which  allows  oi 
titration  in  a  hot  solution).  The  amount  of  l>arium 
hydroxide  neutralised  by  the  acids  in  the  soil  can  then  be 
calculated.  Acid  siUcates,  as  well  us  humic  acids,  ara 
determined  by  this  process.  An  indication  of  the  quantity 
of  humic  acids  in  soil  is  afforded  by  shaking  up  the  soil 
with  water  and  adding  a  small  quantity  of  lithium  phos- 
phate. Soluble  "  lithium  humatc  "  is  formed  by  any  free 
acid  present,  and  tlie  dc]ith  of  colour  of  the  solution  is  a 
guide  to  thj  amount  of  acidity. — J.  T.  D. 

Soils ;       NUrifieaiion    in    .       Pouget    and   Guiraud. 

Compt.   rend.,    1909,    148.    725—727. 

On  the  Algerian  littoral  during  winter,  nitrification  is 
hindere<l  by  persistent  rain.  After  such  hindrance, 
however,  nitrification  is  re-established  only  with  difficulty  : 
it  commences  towards  the  end  of  May,  about  a  month 
after  the  rainy  season.  Ihiring  siimmer,  in  a  compact 
soil,  nitrification  takes  place  but  denitrification  also  occurs  ; 
the  nitric-nitrogen  diminishes.  Ploughing  has  a  cood 
effect  in  facilitating  nitrification  and  preventing  deni- 
trification owing  to  the  aeration  to  which  it  gives  rise. 
In  February.  March,  and  April,  in  a  compact  soil  such 
as  that  used  for  wheat,  no  nitrification  takes  place. 
During  this  period,  however,  the  absorption  of  nitrogen 
by  the  wheat  is  most  active  ;  it  is  neces.sary  therefore  i 
that  the  nitrogen-nutrition  of  wheat,  during  this  interval, 
should  be  secured  by  the  absorption  of  ammoniac  " 
compounds. — J.  C.  C. 

Azotobactcr  chroocoecum,  Sei/'erinel:  S.  Krzemienicwa! 
Anzeiger  Akad.  Wiss.,  Krakau.  1907,  740—749  :  1908. 
929—1051.  Chem.  Zcntr.,  1908,  I,  119S— 1199; 
1909,  1,  1029. 

The  greatest  fixation  of  nitrogen  is  obtainc<l  with  nutrient  I 
solutions  infected  with  fresh  soil ;  oxygen  and  nitrogen 
arc  absorbed  and  carbon  dioxide  and  hydrogen  ar* 
evolved.  When  the  nutrient  solution  is  infected  with  a  1 
pure  culture  of  Azolobacier  chroocoecum.  less  nitrogen 
is  fixed,  oxygen  is  absorbed  abimdantly,  and  carlxjn  dioxide, 
but  no  hydrogen,  is  formed.  If  jiasteurUed  or  sterilised 
soil  be  added  to  the  nutrient  solution  sown  with  the  pure 
culture,  the  fixation  of  nitrogen  is  increaseti.  The  nitrogen- 
fixing  ]>ower  of  the  Azotobactcr  is  increased  by  either 
soluble  or  insoluble  salts  of  humic  substance.*,  but  not  \n 
aqueous  soil  extracts  prepared  in  an  autoclave  at  120°  C. 
With  pure  cultures  containing  a  constant  i(uantity  of 
dextrose,  the  fixation  of  nitrogen  is  pro|)ortional  to  the 
amount  of  humic  acid  salts  present,  whilst  with  a  constant 
quantity  of  humic  substances,  it  is  jiroportional  to  the 
amount  of  sugar.  Ditlerent  results  are  obtained  with 
humus  from  different  soil.s.  and  the  natural  product 
cannot  be  rejilaced  by  artificial  humus  pre]iare<l  from 
sugar  and  acids.  The  greatest  fixation  of  nitrogen  is 
obtained  when  2(X)  c.c.  of  nutrient  .solution  contain 
0-25 — 0-5  grm.  of  humic  substances  and  2-5  grms.  of 
dextro,se.  Humus  cannot  be  use<l  alone  as  a  source  of 
nitrogen  or  carbon.  As  a  souRc  of  carbon  dextrose  gives 
the  be«t  results  ;  sucrose  is  less  effective,  and  mannitol 
even  less  so.  Soluble  humic  substances  (sodium 
salts)  are  more  effective  than  insoluble  (calcium  snltsl 
The  efficacy  of  natural  humus  is  considerably  diminishwi 
by  boiling  it  with  hydrochloric  acid,  a  treatment  which 
causes  the  solution  of  a  considerable  portion  of  the  nitro- 
genous compounds  of  the  humus.  Humic  Rubstancoc 
cannot  be  satisfactorily  replaced  by  other  nitrogen  com- 
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pounds  (nitre,  ammonia,  amino-acids,  and  amides). 
For  a  consumption  of  1  grm.  of  dextrose,  the  Azotobacttr 
is  capable  of  fixing  up  to  17  mgrms.  of  nitrogen.  The 
most  favourable  temperature  is  28°  C.  ;  at  %°  C.  the 
Azotobatter  becomes  inactive,  whilst  at  33^  C.  its  activity 
is  greatly  diminished.  The  activity  appears  to  vary 
with  the  origin  of  the  organism,  but  is  not  affected  by 
the  presence  of  other  bacteria.  The  ratio  of  carbon 
dioxide  formed  to  oxygen  consumed  is  always  in  the 
neighbourhood  of  1,  being  somewhat  greater  than  1  in 
presence  of  dextrose,  and  somewhat  less  in  presence  of 
niannitol.  Azotobacter  chrooeocciitn  is  distinctly  aerobic  ; 
in  pure  cultures,  neither  acids  nor  alcohol  are  formed, 
and  carbon  dioxide  is  the  only  gaseous  substance  produced. 

—A.  S. 

Calcium  cyanamidc  ;,      Gaseous  compounds  produced  by  Ihu    \ 

decomposition    of    and    their    influence    on    plant 

growth.     E.    Haselhoff.     Landw.    Versuchsstat.,     1908. 
68,   189.     Biedermann's  Zentr.,   1909,  38,   150—155. 

When  calcium  cyanamide  was  mixed  with  moist  soil  and 
subjected  to  the  action  of  a  current  of  air,  10  grms.  yielded 
0-068 — 0-077  grm.  of  ammonia  in  8  days,  and  0-0795 
per  cent,  of  acetylene  in  3  days.  50  grms.  yielded  0-00068 
grm.  of  hydrogen  phosphide  in  3  days.  Traces  of  hydrogen 
sulphide  were  also  sometimes  formed,  but  no  hydrocyanic 
acid.  Comparativ'e  experiments  showed  that  the  germina- 
tion of  seeds  is  affected  injuriously  by  small  cjuantities 
of  ammonia,  hydrogen  phosphide,  or  hydrogen  sulphide, 
but  not  by  acetylene  ;  whilst  plant  growth  was  retarded 
by  ammonia  and  hydrogen  phosphide,  and  to  a  lesser 
extent   by  acetylene  and  hydrogen   sulphide. — A.  S. 

Ammonia  ;    Manufacture  of  synthetic .     E.  Bronnert. 

Bull.  Soc.  Ind.  JIulhouse,  1909,  79,  39—47. 

The  author  gives  a  description  of  Serpek's  process  for 
preparing  aluminium  nitride.  Aluminium  carbide  is 
prepared  by  heating  a  mixture  of  carbon  and  alumina 
in  the  electric  furnace.  On  treatment  with  water  this 
carbide  yields  methane  and  when  heated  in  a  stream  of 
nitrogen  (generator  gas)  it  is  transformed  into  aluminium 
nitride.  The  carbide  need  not  be  isolated  but  is  mixed 
with  a  further  quantity  of  alumina  and  treated  with 
nitrogen.  The  nitride  contains  20 — 24  per  cent,  of  nitrogen 
and  can  he  used  directly  as  a  manure  as,  under  the  j 
influence  of  water  and  atmospheric  oxygen  it  evolves 
ammonia,  alumina  being  also  formed.  The  pure  nitride 
contains  34  per  cent,  of  nitrogen. — J.  C.  C. 

Waste  from  stripping  of  sisal  hemp.     Hebert  and  Heim. 
See  V. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Diffusion  process  [iSugar]  in  which  the  effect  of  the  innctire 
space  in  the  battery  is  obviated.  E.  Psenicka.  Z.  Zucker- 
ind.  Bohm.,  1909,  33,  308—310. 


Even  in  the  most  modem  methods  of  working  the  diffusion 
process  the  result  is  influenced  by  the  inactive  space  in 
the  battery  and  the  author  overcomes  this  disadvantage 
by  his  process  as  illustrated  in  the  accompanying  figure. 
The  diffusion  vessels,  I.  to  V.,  are  provided  with  the 
uptake  valves,  Pj  to  P5,  and  the  saturated  juice  valves, 
S,  to  S5.  The  valves  below  are  worked  as  usual.  The 
diffusion  vessel,  II.,  is  filled  with  fresh  chips  and  intro- 
duced into  the  diffusion  process  in  the  usual  manner,  but 
as  soon  as  the  juice  in  it  has  risen  to  the  air  vent,  the 
current  is  reversed  by  reversing  the  valves.  P;  and  S... 
and  simultaneously  opening  S^,  when  the  juice  from  the 
inactive  space  of  the  diffuser,  below  the  dotted  lines,  as 


well  as  the  weaker  juice,  which  has  only  been  slightly  in 
contact  with  the  fresh  chips,  streams  into  diffuser,  ill., 
filling  the  inactive  space  in  this  vessel,  ready  to  come  first 
into  contact  with  fresh  chips  at  the  next  mashing  opera- 
tion, thus  realising  an  ideal  and  regular  procedure  in  the 
contact  of  juice  and  fresh  chips.  Only  so  much  juice  is 
admitted  into  diffuser.  III.,  that  the  juice  drawn  off  into 
the  measuring  tank  may  be  as  high  in  density  as  possible, 
as  determined  by  laboratory  tests.  Wlien  this  quantity 
has  been  run  in.  the  valve,  S4,  is  closed  and  the  dense 
juice  passes  to  the  measuring  tank.  About  90  per  cent, 
of  the  harmful  effect  of  the  inactive  space  is  obviated  by 
working  in  this  manner. — L.  J.  de  W. 

[StigarJ    Juices   and   syrups ;      Purification   of   by 

aluminium  and  calcium  silicates.    J.  Smahel.    Z.  Zucker- 
ind.  Bohm.,  1909,  33,  310—313. 

The  process  of  Gans  for  purifying  juices  and  sjTups  by 
filtration  over  natural  zeolites  or  the  artificially  prepared 
silicate,  "  calcium  perrautite,"  permits  of  a  partial  re- 
placement of  potassium  by  calcium  and.  in  consequence 
of  the  lower  chemical  equivalent  of  calcium,  the  ash  of 
the  juice  is  lessened  and  a  higher  quotient  of  purity 
apparently  results.  The  introduction  of  lime  into  the 
juice  by  filtration  over  aluminium  and  calcium  silicates 
however  produces  a  series  of  undesirable  results.  The 
juices  darken,  are  difficult  to  grain,  require  prolonged 
boiling,  and  give  a  smaller  yield  of  sugar  of  inferior  quality, 
and  in  consequence  of  the  slow  boiling,  the  total  work  is 
decreased.  The  author  foimd  in  one  case  that  when  the 
juice  had  a  quotient  of  95  per  cent,  at  14°  Balling,  it 
contained  0-12  per  cent,  of  potassium  oxide.  After 
filtration  over  silicate,  half  of  the  potassium  was  replaced 
by  calcium  and  it  then  contained  0036  per  cent,  of  lime. 
On  boiling  to  thick  juice  at  52°  Balling  the  percentage  of 
lime  amoimted  to  013  and  juice  containing  this  amount  can 
scarcely  be  boiled.  The  rejilacement  of  potassium  In 
molasses  by  calcium  or  sodium  lowers  its  value  to  dis- 
tillers who  do  not  buy  it  for  sugar  alone  but  with  a  view 
to  utilising  the  potassium  also. — L.  J.  de  W. 

Sucrose  ;  Role  of  magnesium  oxide  in  the  hydrolysis  of 

at    different    temperatures.     J.    Tribot.     C'ompt.    rend., 
1909,  148,  788—790.     (See  also  this  J.,  1908,  1125.) 

The  author  has  studied  the  progress  of  hydrolysis  of 
sucrose,  at  temperatures  ranging  from  25°  to  60°  C, 
under  the  action  of  crude  invertase,  of  invertase  mth 
magnesium  oxide,  and  of  invertase  purified  by  twelve 
successive  precipitations.  For  short  periods,  the  rate  of 
hydrolysis  of  sucrose  by  invertase  with  magnesium  oxide 
begins  to  become  constant  at  40°  C,  whilst  with  invertase 
alone,  the  rate  continues  to  increase  up  to  60°  C.  The 
activity  of  invertase.  purified  by  sticcessive  precipi- 
tations, and  containing  only  a  trace  of  mineral  matter, 
though  much  diminislied,  is  not  reduced  to  zero.  At 
high  temperatures,  more  sucrose  is  hydrolysed  in  a  given 
time  by  the  enzyme  with  magnesium  oxide  than  by  the 
enzyme  alone  and  there  is  an  equivalence  between  the 
action  of  magnesium  oxide  and  the  influence  of  tempera- 
ture. Hence,  magnesium  oxide  plays  the  part  ascribed 
to  invertase  as  a  whole,  and  to  ferments  in  general,  a  part 
which  E.  Solvay  has  described  as  "  thermocatalysis " 
and  wliich  would  consist  in  a  lowering  of  the  true  tem- 
perature of  reaction. — L.  E. 


t 


—  in  relation^  its 
Compt.  rend.,  1909, 


Starch  ;    The  colloidal  properties  of 

chemical  constitution.     E.  Fouard. 

148,  502—504. 
Perfect  solutions  of  starch  may  be  obtained  by  filtration 
of  the  colloid  through  collodion  membranes.  If  small 
quantities  of  potas;  ium  hydroxide  be  added  to  such  true 
solutions,  the  specific  rotatory  power  of  the  di-ssolved 
s\ibstance  is  diminished.  This  "diminution  depends  on  the 
proportion  of  alkali,  and  it  takes  place  progressively  until 
a  rotatory  power  of  [«li)  =  141°  is  reached,  corresponding 
to  that  (if  maltose.  The  modification  produced  by  the 
alkali  is  instantaneous  and  reversible ;  the  original 
rotation  is  restored  when  the  alkalinity  is  neutralised. 
If  a  pseudo-solution  of  .starch  be  fractionated  at  different 
stages  of   its  sjxmtaneous  gelatinisation  and  the  fractions 
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filtered  separately  through  collodion,  it  is  found  that  the 
concentrations  of  dissolved  starch  decrease  as  the  gelatin- 
isation  is  nunc  advance<l.  and  that  tlio  specilie  rotatory 
power  of  the  dissolved  substance  likewise  decreases  towards 
a  limit  corresponding  witli  the  rotatory  ])Owcr  of  maltose. 
Both  these  observations  |K)int  to  the  conclusion  that  the 
solution  of  starch,  whether  by  the  action  of  ]>otassium 
hydroxide  or  of  water,  depends  on  a  process  of  reversible 
hydrolysis,  witli  maltose  as  its  ultimate  term.  Starch  is 
therefore  simi)ly  a  condensation  ])roduct,  in  a  variable 
and  undetermined  degree,  of  maltose.  It  is  a  true  mole- 
cular aggregate  of  this  carbohydrate,  aggregation  |)roceed- 
ing  progressively  with  elimination  of  water  until  the  product 
assumes  a  colloidal  gelatinised  state.  The  changes  in  the 
physical  state  of  the  colloid  arc  therefore  essentially 
dependent  on  chemical  changes  and  are  conscciuently  in 
close  relation  with  its  constitution. — J.  F.  B. 

Gum  tragacanlh  ;  Distinction  of  genuine from  spurious 

Indian  gums.  W.  L.  Scoville.  Drugg.  Circ,  1909,  53, 
116—117. 
Two  grms.  of  the  gum  arc  shaken  with  100  c.c.  of  «ater 
until  thoroughly  swelled  and  free  from  lumps.  If  in 
powder,  it  is  first  susi>cnded  in  3  c.c.  of  alcohol  and  ]ioured 
quickly  into  the  water.  Two  grms.  of  borax  are  then 
dis.solved  in  the  gum  solution,  and  the  mixture  is  allowed 
to  stand  over  night.  Spurious  tragacanth  then  forms  a 
very  slimy  mucilage,  which  when  drawn  out  between  the 
finger  and  thumb,  affords  long  viscous  strings.  .-Xn  ad- 
mixture of  5  |K'r  cent,  of  spurious  Indian  tragacanth  with 
the  genuine  gum,  under  these  conditions  gives  a  mucilage 
which  will  form  strings  }  to  J  inch  long  when  thus  mani- 
pulated. Genuine  tragacanth  mucilage  shows  no  such 
viscosity,  and  docs  not  acquire  a  stringy  consistence  until 
it  has  been  in  contact  with  borax  for  several  days.  Even 
then,  the  stringy  character  is  much  less  marked  than  is 
the  case  with  the  spurious  gxim.  Indian  gum  tragacanth 
mucilage  is  transparent ;  acid  in  reaction  :  gives  no  blue 
colour  with  iodine  solution  ;  does  not  froth  when  shaken 
with  an  equal  volume  of  5  per  cent,  potassixim  hydroxide 
solution  ;  and  precipitates  slowly  when  mixed  with  two 
volumes  of  alcohol.  Mucilage  of  genuine  tragacanth  is 
opaque;  neutral  in  reaction;  gives  a  blue  colour  with 
iodine ;  froths  when  shaken  with  .'i  per  cent,  jiotassium 
hj-droxide  solution  ;  and  precipitates  immediately  when 
mixed  with  two  volumes  of  alcohol. — J.  0.  B. 

Determining  the  value  of  starches.     Binz  and  Marx.    See  V. 

Tapioca  and  palm  starches  for  paper-making.     VimeiseL 
See  XIX. 

"  Slachyose  "  in  while  jasmine.     J.  Vintilesco.     See  XX. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Bordeum  vulgare  {barley)  ;    Selective  permeabilili/  of  the 
coverings  of  seeds  of .     Brown.     See  XXIV. 

Maize  ;   The  maltoses  of  raw .     R.  Huerrc.     Compt. 

rend.,  19(.>9,  148,  505—507. 

Ik  a  recent  note  {this  J.,  1909,  254),  the  author  showed 
tha»thc  early  white  and  yellow  maizes  of  the  Landcs 
confcin  maltascs  of  different  charaeteis.  termed  respectively 
"  low  "  and  "  high  "  maltascs  according  to  the  tempera- 
tures of  their  activities.  Certain  other  varieties  of  maize 
have  now  been  examined,  with  the  result  that  they  have 
been  found  to  secrete  maltascs  which  may  be  classed  with 
the  two  extreme  types  previously  studied,  without, 
however,  being  actually  identical  with  them.  The  variety 
called  "Auxonne"  secretes  a  "  high  "  maltase  which  has 
no  action  on  maltose  at  temperatures  below  20°  C.  The 
other  varieties  of  maize  studied,  viz.,  "  coarse  red," 
"King  Philipp."  "Gticzo  red"  end  •'white"  secrete 
"  low "  maltascs  which  hydrolyse  maltose  readily  at 
15°  C,  with  differences  in  the  rapidity  of  their  action. 
These  "  low "  maltascs,  however,  have  not  the  same 
optimum  temperatures  of  reaction  as  the  "  low  "  maltase 
of  the  early  white  maize  of  the  Landes.     The  maltase  of 


"  Cuczo  red  "  resembles  the  "  low  "  maltase  of  the  white 
maize  of  the  Landes  in  that  it  acts  upon  maltose  at  0°  C. 
and  is  destroyed  at  08°  C. ;  but  it  resembles  the  "  high " 
maltase  of  the  yellow  maize  in  the  fact  that  the  most 
favourable  temperature  for  its  action  is  about  60°  C. 
The  Umits  of  activity  of  the  "  King  Philipp  "  maltase  arc 
4°  C.  minimum,  and  00°  C.,  maximum,  but  its  optimum 
temperature  is  about  50°C  .  The  author  has  endeavoured 
to  ascertain  whether  the  different  temperature  relationships 
of  the  various  maltascs  of  maize  were  due  to  differences 
in  the  composition  or  reaction  of  the  extracts,  but  these 
different  relationships  wei-e  alwaj-s  maintained  when 
small  quantities  of  acids,  alkalis,  or  asparagine  were  added. 
They  are  |)robably,  therefore,  specific  differences,  depending 
on  the  different  origin  of  the  enzymes,  unless  it  be  assumed 
that  they  depend  on  the  i)rcsence  of  some  unknown  co- 
enzyme in  greater  or  smaller  proportions. — J.  F.  U. 

Saki  yeast  ;  Two  Saccharomyces  from .     R.  Nakazawa. 

Zentr.  Bakter.  u.  Parasitenk.,  1909,  II.  Abt.,  22,  529— 
540.     Chem.  Zentr.,  1909,  1,  1178. 

The  author  describes  the  morphological  and  biological 
properties  and  the  conditions  of  growth  of  two  kmds 
of  Saccharomyces,  S.  Tokyo  and  iS.  Yelo,  which  he  has 
isolatt-d  from  sak6  yeast.  In  neutral  yeast  water  con- 
taining 5  per  cent,  of  sucrose,  the  two  yeasts  colour  the 
liquid  red  and  produce  a  red  deposit.  They  are  bottom- 
fermentation  kinds  and  cause  rapid  fermentation. 
Dextrose,  sucrose,  galactose,  and  maltose  are  fermented 
by  them  ;  rafhnose  is  hydrolysed  ;  melibiose  and  lactose 
are  not  attacked. — A.  S. 

Brewing  ;  The  nitrogen  question  in .     Part  II.     II.  T. 

Brown.     J.   Inst.   Brewing,   1909,  15,   169—284.     (See 
also  this  J.,   1907,  884.) 

The  "  permanently  soluble  "  nitrogenous  constituents  of 
worts  and  beers  may  be  divided  into  those  which  are 
"  assimilable "  by  yeast  and  those  which  are  "  non- 
assimilable," and  it  is  only  the  former  class  which  exerts 
any  influence  on  the  behaviour  of  the  beer.  The  relation 
between  assimilable  and  non-assimilable  nitrogen  may 
be  determined  by  successive  fermentations  by  yeast 
in  such  a  manner  that  reproduction  is  limited  solely 
by  the  exhaustion  of  the  assimilable  nitrogen.  Under 
fixed  conditions  of  extraction  of  a  given  malt,  the  relation 
of  assimilable  to  total  permanently  soluble  nitrogen  is 
fairly  constant,  in  which  ease  it  is  sufficient  to  study 
the  factors  which  tend  to  increase  or  diminish  the  latter ; 
under  fixed  conditions  this  is  in  close  relation  with  the 
initial  nitrogen  content  of  the  barley.  The  percentage 
of  the  initial  barley-nitrogen  which  is  converted  and 
extracted  in  the  form  of  permanently  soluble  nitrogen 
is  fairly  constant  under  given  conditions.  Other  things 
being  equal,  the  increased  development  of  the  young 
plant  connotes  an  increase  in  both  permanently  soluble 
and  assimilable  nitrogen  in  the  extract  from  the  malt. 
In  the  case  of  an  average  English  malt  extracted  at 
152°  F.,  about  48  per  cent,  of  the  ))crnianently  soluble 
nitrogen  of  the  extract  is  contributed  by  the  germ  and 
52  per  cent,  bj'  the  endosperm.  Of  the  assimilable 
nitrogen  about  52  per  cent,  is  due  to  the  germ  and  48 
per  cent,  to  the  endosperm.  The  increased  permanently  < 
soluble  nitrogen  of  the  extracts  of  "  forccii  "  malts  is  , 
mainly  duo  to  the  increased  ma.ss  of  the  ]>himule  which  « 
remains  in  the  malt.  Since  the  weight  of  the  germ  amounts 
to  only  one-tenth  of  that  of  the  malt  ond  since  it  contains 
about  one-half  of  the  assimilable  nitrogen,  a  very  great 
reduction  of  the  latter  could  be  effected,  if  desired,  by 
de-germing  the  malt  before  extraction.  Slow  drying 
in  the  early  stages  nf  kilning  has  practically  no  effect  in 
increasing  the  pcrmaTiently  soluble  nitrogen  of  the  malt; 
the  final  temperature  of  curing,  provided  it  does  not 
exceed  190°  1".,  also  has  very  little  effect.  The  temperature 
of  mashing  has  a  very  nowerful  influence  on  the  extraction 
of  permanently  soluble  nnd  ai»similttble  nitrogen.  The 
extraction  increases  gradually  but  n-gularly  as  the  tcmi)erB- 
ture  is  increased  from  (>0°  Y.  to  100'  F.  From  100* 
to  110°  F.,  the  extraction  of  permanently  soluble  nitrogen 
increases  very  rapidly;  above  1I0°F.,  the  increase  is 
slower  and  reaches  a  maximum  at  120°  F.,  corresponding 
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with  the  maximum  intensity  of  the  action  of  the  pro- 
teolytic ferments.  The  permanently  soluble  nitrogen 
extracted  at  120"  F.  from  an  EngUsh  malt  amounts  to 
about  40  per  cent,  of  the  total  nitrogen  of  the  malt,  23 
per  cent,  being  pre-esistent  and  17  per  cent,  being  the 
product  of  proteolysis.  Above  120°  F.  the  extraction 
curve  falls,  and  the  ordinary  mashing  temperature  of  150°  F. 
marks  a  critical  point  at  which  a  degree  or  two  on  either 
side  makes  a  very  considerable  dift'erence  in  the  perma- 
nently soluble  nitrogen  of  the  wort.  At  180°  F.  the 
proteolytic  enzj^mes  are  inactive  and  the  extraction  of 
permanently  soluble  nitrogen  becomes  the  same  as  at 
60"  F.  The  curve  illustrating  the  extraction  of  assimilable 
nitrogen  at  different  temperatures  follows  a  similar  course. 
\VTien  the  assimilable  nitrogen  is  classed  according  to  its 
degree  of  assimUabihty,  certain  well  marked  changes 
are  noted,  depending  on  the  temperature  of  extraction. 
When  an  attempt  is  made  to  increase  the  extract  by 
excessive  sparging  at  high  temperatures,  a  marked  increase 
in  the  proportion  of  permanently  soluble  nitrogen  in  the 
extracted  matter  is  noted.  Certain  mineral  salts,  e.g. 
_  carbonates,  restrict  the  extraction  of  permanently  soluble 
'  nitrogen,  probably  by  their  influence  on  the  phosphates 
and  thus  on  the  proteolytic  enzymes.  Calcium  chloride 
promotes  the  extraction  ;  the  fineness  of  grinding  has  no 
influence.  Hops. — Boiling  with  hops  in  the  usual  brewing 
proportions  precipitates  small  quantities  of  the  non- 
assimilable permanently  soluble  nitrogen,  but  the  hops 
contribute  an  equal  amount  of  assimilable  nitrogen  to  the 
wort,  so  that  the  nett  result  of  the  process  is  to  increase 
the  yeast-nutrient  to  the  extent  of  about  2'5  per 
cent,  of  the  total  nitrogen  of  the  wort.  When  hops  are 
added  to  an  unboiled  wort,  their  precipitating  action 
on  subsequent  boiling  is  confined  to  the  permanently 
soluble  nitrogen.  Rather  more  than  one-fourth  of  the 
permanently  soluble  nitrogen  is  precipitable  by  an  excess 
of  gallotannic  acid.  Of  this  precipitated  nitrogen  about 
24  per  cent,  is  readily  assimilable,  34  per  cent,  less  readily 
assimilable  and  42  per  cent,  non-assimilible.  Yeast. — 
The  relation  between  the  rate  of  cell-increase  and  the 
removal  of  nitrogen  has  been  carefully  studied.  For 
this  purpose  the  number  of  cells  was  counted  in  a  unit 
standard  volume  of  wort  (j^jVir  cub.  mm.)  and  at  the  same 
time  the  nitrogen  in  the  liquid  was  determined.  If  a= 
the  nitrogen  removed  expressed  as  grms.  per  100  c.c, 
and  6=  the  cell-increase  per  unit  volume,  then  o/6=N 
is  called  the  nitrogen  coefiicient  per  unit  cell.  This  is 
practically  constant  for  anj-  given  yeast,  provided  the 
removal  of  nitrogen  does  not  exceed  40  per  cent,  of  the 
total  nitrogen  of  the  wort  (assimilable  nitrogen= about 
60  per  cent.).  Beyond  that  limit  starvation  conditions 
set  in  and  the  relation  between  the  two  factors  is  no  longer 
constant.  Most  commercial  top-fermentation  yeasts  show 
a  nitrogen  coefficient  of  about  0'0020,  but  in  the  case 
of  one  variety  of  small-celled  yeast  it  was  found  as  low- 
as  0'0016.  Aeration. — When  a  wort  contains  an  excess 
of  the  substances  requisite  for  the  healthy  nutrition  of  the 
yeast,  the  cell-reproduction  and  removal  of  nitrogen  stand 
in  direct  relation  to  the  amount  of  free  oxygen  which  is 
available.  But  even  when  the  last  traces  of  free  oxygen 
are  removed  there  is  still  a  slight  reproductive  activity, 
amounting  to  about  6  cells  per  unit  volume  and  independent 
of  the  quantity  of  seed  yeast,  due  probably  to  the  presence 
of  some  substance  which  the  yeast  is  able  to  reduce  and 
utilise  in  place  of  free  oxygen.  In  a  fully  aerated  wort 
the  yeast  increase  and  removal  of  nitrogen  have  about 
ilouble  the  values  found  for  an  air-free  wort.  Up  to  a 
degree  of  about  50  per  cent,  of  full  saturation  with  air, 
equal  increments  of  free  oxygen  result  in  equal  increments 
of  cell-increase  and  nitrogen  removal ;  beyond  this  point, 
increased  aeration  is  still  effective  but  not  to  a  propor- 
tionate extent.  The  aerating  efficiency  of  any  type  of 
refrigerator  may  be  ascertained  by  making  a  blank 
experiment  with  boiling  water  and  estimating  the  dissolved 
"xygen  by  Winkler's  method;  there  is  no  difficulty 
in  obtaining  in  practice  an  aeration  of  85 — 100  per  cent. 
,  saturation.  Fully  aerated  worts,  when  pitched  with  yeast 
I  in  brewing  proportions,  give  up  the  whole  of  their  free 
I  oxygen  to  the  yeast  in  2  or  3  hours.  The  influence  of 
"  rousing "  in  stimulating  fermentation  is  two-fold : 
it  prevents  the  premature  separation  of  the  yeast,  promoting 


contact  between  the  single  cells  and  fermentable  matters, 

and  it  favours  reproduction  of  the  yeast  and  the  removal 

of  nitrogen  by  introducing  further  supphes  of  air,  provided 

it  is  conducted  in  such  a  manner  that  the  influence  of  the 

carbon  dioxide  is  overcome.     There  are  small  but  appre- 

!    ciable    differences    in    the    yeasts   of    different    breweries 

[    as  regards  their  power  of  nitrogen  removal  from  worts 

I    when  the  initial  supply  of  oxygen  and  other  conditions  are 

constant.     In  ordinary  practice  the  removal  of  nitrogen 

1   from  the  wort  is  a  function  of  the  free  oxygen  available 

I    and  is  not  influenced  by  variations  in  the  initial  concen- 

i    tration   of   assimilable   nitrogen.     Traces   of  free   oxygen 

in   the  finished   beer  exert   a   marked    influence    on    the 

subsequent  activity  of  primaiy  and  secondary  yeasts  and 

their  tendency  to  produce  turbidities.— J.  F.  B. 

Wine';    Action  of  iron,  on  .     Trillat.     Compt.  rend., 

1909,  148,  792—795. 
The  injurious  action  of  iron  on  wine  has  long  been  recog- 
nised ;  a  large  proportion  of  the  colouring  matter  is 
deposited  and  the  effect  of  the  metal  on  the  odour  and 
flavour  of  the  wine  resembles  that  caused  by  ageing. 
The  author  has  found  that  the  proportions  of  acetaldehyde, 
ethyl  acetate,  and  acetal  are  increased  when  wines  are 
left"  in  contact  with  metallic  iron  for  several  days.  The 
production  of  aldehyde  in  wine  left  in  contact  with  metallic 
u-on  or  treated  with  ferric  chloride  (1  :  5000),  is  more  rapid 
when  the  wine  is  exposed  to  free  air  than  when  the  air- 
supply  is  limited.  The  amount  of  aldehyde  produced  in 
wine  "by  contact  with  metallic  iron  is  alone  sufficient  to 
cause  precipitation  of  the  colouring  matter.  The  author 
has  also  found  that  the  iron  is  more  or  less  rapidly  attacked 
by  the  wine  according  to  the  degree  of  purity  of  the  former 
and  the  nature  of  the  latter  ;  the  action  does  not,  however, 
always  correspond  to  the  degree  of  acidity  of  the  wine. 
For  a  given  quantity  of  iron  dissolved  in  different  wines, 
the  appearance  of  a  deposit  is  accelerated  in  wines  of  low 
alcohol-content  and  retarded  in  wines  containing  much 
sugar  or  glycerol.  Such  deposits,  however,  may  not 
be  due  entirely  to  formation  of  aldehyde  ;  the  oxidising 
action  of  the  iron  on  the  colouring  matter  must  be  taken 
into  consideration.  The  author  concludes  that  the 
alteration  of  wi)ie  in  contact  with  iron  is  due  in  part  to 
a  rapid  formation  of  aldehyde,  and  the  effect  of  this,  in 
certain  cases,  explains  how  a  cask  of  wine  may  be  com- 
pletely spoiled  by  the  presence  of  a  naU.  From  the 
recent  researches  of  de  Stoecklin  on  the  oxidising  action  of 
iron  tannate  (see  this  J.,  1909,  111),  it  may  be  supposed 
that  the  iron  is  most  active  in  this  form. — L.E. 

Wines  ';     Coefficient  of  partition  and  its  application  to  the 

determination  of  the  volatile  acids  of .     P.  Malvezin. 

Compt.  rend.,  1909,  148,  784—787. 
The  author  has  investigated  the  partition  of  some  organic 
acids  between  ether  and  water,  and  between  ether  and 
aqueous  alcohol  at  15°  C.  He  found  that  under  the 
conditions  of  his  experiments,  the  acidity  acquired  by  the 
ether  varied  with  the  concentration  of  the  volatile  fatty 
acids  (acetic,  propionic,  butyric)  but  was  independent 
of  the  concentration  of  the  fixed  acids  (tartaric,  succinic). 
t)n  these  results,  he  has  based  the  following  method  for 
determining  the  volatile  acids  of  wines  : — Ten  c.c.  of  the 
wine  are  thoroughlv  shaken  for  1 — 2  minutes  with  10  c.c. 
of  65  per  cent.  (65°)  ether  in  a  test-tube  (length,  20  cm.  ; 
internal  diam.,  2  cm.).  The  tube  is  then  closed  w*h  a 
stopper  carrying  a  thermometer,  and  immersed  in  Water 
at  15°  C.  for  10  minutes.  The  ethereal  extract  is  then 
decanted  and  shaken.  Five  c.c.  of  the  extract  are  trans- 
ferred to  a  flask  containing  5  c.c.  of  90  per  cent,  alcohol, 
the  mixture  is  treated  with  phenolphthalein  (4  drops^  for 
a  red,  2  drops  for  a  white  wine)  and  titrated  with  A'/IO 
sodium  hydroxide.  The  author  has  found  that  under 
the  above-described  conditions,  72  per  cent,  of  the  ■>^oI''^e 
acids  of  a  wine  are  dissolved  by  65  per  cent,  ether.  The 
volatile  acidity  (expressed  as  grms.  of  acetic  acid  per 
litre)  is  found" from  the  formula: 

(2A-0-2)xO-006x  100x100, 

72 

in  which  A=no.   of  c.c.   of  A'/lO  alkali  required,   and 

0-2  is  the  correction  coefficient  for  this  concentration  of 
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alkalL  The  method  is  very  expeditious,  does  not  involve 
distillation,  and  the  author  has  shown  that  it  gives  results 
which  agree  closely  with  those  obtained  by  the  method 
•of  Duclaux. — L.  E. 

Sole  oj  magnuium  oxide  in  the  initrsion  of  sucrose.     Tribot. 
See  XVI. 

Colloidal  properties  of  starch.     Fouard.     Sec  X\'I. 
Patents. 

Whishj  r  DisliUalion  of .     K.  SI.  McDougall,  Glasgow. 

Eng.  Pat.  6396,  Jlar.  23,  1908. 

The  process  consists  in  the  continuous  distillation  of 
whisky  possessing  all  the  characteristics  and  llavour  of 
pot  still  whisky.  The  apparatus  includes  a  pot  still 
with  a  head  containing  distilling  and  rectifying  plates, 
the  vapour  being  rectified  in  one  operation.  The  head, 
which  is  surmounted  by  a  water-jacketed  conical  section, 
is  fitted  with  cut-out  coils  and  pipes  whereby  one  or  more 
of  the  reitifying  plates  may  be  put  out  of  operation  to 
adjust  the  strength  or  flavour  of  the  whisky  as  desired. 
The  spirit  va]X)ur  is  cooled,  first  by  fresh  wash,  and  then 
by  cold  water  ;  the  fresh  wash,  which  is  supplied  con- 
tinuously, is  further  heated,  before  entering  the  distilling 
apparatus,  by  the  spent  wash  and  the  waste  steam  from 
the  heating  coil  in  the  still. — L.  E. 

Sreircrs'  teort ;    Production  of .     H.  Breker,  Cologne, 

Germany.  Eng.  Pat.  27,956,  Feb.  15,  1908.  .Wdition 
to  Eng.  "Pat.  2.1,356,  Nov.  15,  1907. 

See  .\ddition  of  Nov.  7,  1907,  to  Fr.  Pat.  385,574  of  1907  ; 

this  J.,  1908,  703.— T.  F.  B. 

Brewing,  distilling,  and  the  like.     S.  .Armstrong,  Burton  on 

Trent.     V.S.  Pat.  915,150.  March  16,  1909. 
See  Eng.  Pat.  12,012  of  1907  ;  this  J.,  1908,  702.— T.  F.  B. 
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Saw  milk  ;   Coagulation  oj hy  the  rennet  of  the  Papaw 

tree.  0.  Gerber.  Compt.  rend.,  1909,  148,  497—500. 
The  reimet  ferment  contained  in  the  jwipayotin  prepared 
from  the  Papaw  tree  possesses  the  same  high  degree  of 
resistance  to  the  action  of  high  temj)eratures  as  the  pro- 
teoU-tic  ferment  of  the  same  plant.  This  rennet  coagu- 
lates milk  at  0°  C.  without  the  necessity  of  adding  calcium 
chloride,  and  its  action  is  quite  distinct  from  that  of 
pepsin  or  Hansen's  rennet.  The  action  of  papaw  rennet 
generally  shows  a  divergence,  dcjionding  on  the  tempera- 
ture of  the  reaction,  from  the  law  of  inverse  proportionality 
between  concentration  of  ferment  and  time  of  action. 
In  the  ca-se  of  boiled  milk  it  is  easy  to  obtain  slow  coagu- 
lations, but  it  was  found  in  the  case  of  raw  milk  that  only 
rapid  coagulations  were  successful,  and  these  also  showed 
a  dijurgence  from  the  law  of  Segelcke  and  Stonh  in  the 
8am»  sen.se  as  the  coagulation  of  boiled  milk,  the  diver- 
gence being  more  ])ronounced  the  longer  the  milk  was 
kept  after  drawing.  It  was  then  found  that  raw  milk 
when  fre-^hly  drawn  from  the  cow  behaves  in  an  appro.\i- 
mately  normal  manner,  anil  gives  slow  coagulations  almost 
as  readily  as  boiled  milk.  The  resistanre  to  dilute  .-solutions 
of  the  rennet  increases,  the  longer  the  milk  is  kept,  and 
at  the  end  of  four  hours  only  rapid  coagulatii>ns  can  l>e 
obtained  :  the  milk  then  retains  this  property  which  it 
has  acquired.  The  author  has  proved  that  the  above 
peculiarity  is  not  due  to  the  fat,  the  calcium  pliosi)hate, 
nor  the  salts,  but  concerns  only  the  colloids,  laclalhumin 
and  lactoglobulin.  Milk  lieatc<l  to  78'  C.  behave-*  in  the 
.same  manner  as  Imilcil  milk,  and  raw  milk  which  has 
become  resistant  bv  keeping,  loses  tiiis  resi.-tainc  when 
heated  to  75°— 78=  C.— J.  F.  B. 


Camemhert  cheese  ;    Proteolytic  changes  in  the  ripening  of 

.     A.  W.  Dox.     U.S.  Dept.  of  Agric.,  Bull.  No.  109. 

1908. 

The  biological  factors  necessary  to  the  production  of 
Camembert  cheese  are  the  lactic  acid  bacteria,  which  are 
normally  present  in  milk,  and  two  moulds,  PeniciUivm 
camemberti  Thom  and  Oidium  lactis.  Other  moulds  may  bo 
present,  but  they  are  generally  contaminations  and  often 
deleterious  to  tlie  cheese.  The  actual  riiK'ning  is  caused 
by  the  protcol\-tic  enz\-me  of  the  mould;  tliis  enzyme 
is  secreted  by  the  mould  growing  on  the  surface  of  the 
cheese  and  diffuses  towards  the  centre.  The  digestive 
action  of  the  enzyme  on  the  paracasein  of  the  chee-se 
produces  the  true  ripening.  No  appreciable  proteolysis 
occurs  until  after  the  cheese  is  two  weeks  old.  but  certain 
changes  take  place  in  the  character  and  solubility  of  the 
curd.  Tlie-sc  changes  consist  mainly  in  the  liberation 
of  ])aracascin  from  combination  with  calcium,  and  at  the 
same  time  the  paracasein  is  converted  into  a  form  which 
is  completely  soluble  in  5  per  cent,  salt  solution  ;  at  a 
later  stage  it  again  becomes  insoluble.  The  enzyrno 
appears  to  be  of  the  nature  of  erepsin  ;  it  attacks  casein 
and  peptone  readily,  but  is  without  action  on  fibrin  and 
coagulated  egg  albumin.  The  following  substances  have 
been  isolated  from  Camemliert  cheese : — cascoiilutin. 
protocaseose,  deuterocascoses  A.  B,  and  C,  alpha-  and 
oeto-peptones,  hi.^^tidine,  arginine,  lysine,  glutamic  acid, 
tjTOsine,  and  leucine,  whilst  the  author  failed  to  find 
parancuclein.  tryptophan,  indole,  skatole.  mercaptan. 
hydrogen  sulphide,  and  phenols.  The  rij)ening  of  Camem- 
bert cheese  cannot  be  due  to  peptic  digestion,  as  para- 
nuclein,  the  characteristic  product  of  peptic  digestion,  is 
absent,  and  amino-acids  and  ammonia  are  present  in 
considerable  amoimt.  Moreover,  the  greater  jmrt  of  the 
phosphorus  is  liberated  and  appears  as  acid  calcium 
phosphate :  according  to  Plimmer  and  Bayli.ss,  ]x;psin 
liberates  the  phosphorus  slowly  and  incompletely,  and 
mostly  in  the  organic  form.  On  the  other  hand,  the 
ripening  resembles  ereptic  digestion  in  many  ros|)ect8, 
as  follows: — (1).  The  acidity  of  the  cheese  before  the 
ripening  commences  is  most  favourable  to  the  activity  of 
ereptase.  (2).  The  digestion  proceeds  beyond  the  peptone 
stage.  (3).  A  study  of  the  enzyme  shows  that  it  is  a 
vegetable  ercjitase.  The  absence  of  trv-ptophan.  which  is 
ordinarily  liberated  in  ereptic  digestion,  is  noteworthy, 
as  is  also  the  presence  of  cascoglutin,  which  substance,  to 
the  author's  knowledge,  has  not  been  observed  in  diges- 
tions with  pure  enzymes. — W.  P.  S. 

Egg  albumin  ;    Hydrolysis  of iriVA  sodium  hydroxide. 

Z.  H.  Skraup  and  F.  Hummelberger.     )lonatsh.  Chem., 
1909,  30,  125—145. 

Eoo  albumin  when  hydrolysed  with  6  ])er  cent,  sodium 
hydroxide  solution  is  broken  up  into  protalbinic  acid, 
lysalbinic  acid  and  lysalbin-pcptonc.  Protalbinic  acid 
is  sparingly  soluble  in  water  and  dilute  acids,  lysalbin- 
peptone  is  soluble  in  saturated  ammonium  sidphate 
solution.  These  ])roperties  allow  protalbinic  acid  and 
lysalbin-|)eptonc  to  be  purified,  but  the  ly.salbinic  acid 
isolated  possiblj'  contains  both  these  substances.  On 
complete  hydrolysis  the  following  products  are 
obtained  : — 


Original 

egg 
albmnin. 

Protalbinic 
acid. 

Lysalbinic 
acid. 

3 

Lyaalbln- 
peptone. 

per  cent. 

Hlstidlne 1-S 

Arginine 2-9 

Lysine    3-9 

per  cent. 

2-8 

0-4 

3-3 

»-4 
12-0 

2-0 
14-7 

1-8 

per  cent. 
0-3 
0-2 
S-3 
2-S 
6-2 
1-0 
7-0 
1-0 

per  cent. 
0-« 
0-3 
4-0 

Tyrosine 2-4 

Phenylalanine  ...           5-8 

Proline 1-5 

Amino-acids    <•» 

Glutamic  acid  ...          3-2 

M 
2-4 
0-3 
3-2 

In  the  case  of  protalbinic  acid,  the  aromatic  product* 
of  hydrolysis — tyrosine  and  phenylalanine — arc  obtained 
in  larger  amounta  than  from  albumin  ;    theae  amounta 


Vol.  XXVin..  No.  8.]  Cl.  XVIII.— FOODS;  SANITATION;  WAl-ER  PURIFICATION, &  DISINFECTANTS.  437 


fall  further  in  the  case  of  lysalbinic  acid,  which  has  nearly 
the  same  composition  as  albumin,  and  they  fall  lowest 
in  the  case  of  peptone.  With  proline  and  the  amino- 
acids — leucine,  valine,  and  alaniae — similar  relations 
subsist.  Protalbinic  acid  hardly  shows  any  carbo- 
hydrate reaction,  but  lysalbinic  acid  and  particularly  the 
peptone  show  this  more  strongly  than  the  original  protein. 
Apparently  that  part  of  the  protein  molecule  which  is 
most  resistant  to  sodium  hj-droxide  contains  relatively 
more  of  the  aromatic  constituents  but  lacks  the  sugar 
residue.  Further  this  sugar  residue  forms  part  of  the 
more  resistant  portion  of  the  protein  molecule  and  is  not 
a  part  of  the  relatively  simple  peptides  which  are  the  first 
to  be  eliminated.  Protalbinic  acid  alone  yielded  hydroxy- 
protic  acid  on  oxidation  with  permanganate,  indicating 
that  this  acid  is  formed  from  the  more  resistant  part  of 
the  protein  molecule.  Apparentlj'  by  the  action  of  sodium 
hydroxide  glutamic  acid  is  more  rapidly  eliminated  from 
egg  albumin  than  tjTosine.  whereas  Abderhalden  found 
that  tyrosine  is  the  first  to  be  eliminated  from  edestine 
and  casein  on  hydrolysis  with  pancreatic  juice. — E.  F.  A. 

Flour  and  cereals  ;    Alteration  of bij  sulphur  dioxide. 

M.  and  G.  Carteret.     Bull.  Soc.  Chim.,  1909.  5,  270—272. 

Flour  submitted  to  the  action  of  sulphur  dioxide  forms 
a  sticky  dough  from  which  no  gluten  is  obtained  on 
washing  in  the  usual  manner.  Flour  made  from  wheat 
which  has  been  treated  with  sulplmr  dioxide,  forms  a 
sticky  dough  very  difficult  to  knead,  which  will  not 
ferment  with  yeast  and  gives  very  close  bread  unfit  for 
consumption.  The  sulphur  dioxide  destroys  the  elasticity 
of  the  gluten  ;  in  the  dough  it  causes  the  destruction 
of  gluten  into  its  constituents  rather  than  its  solution  in 
the  weak  acid  hquid. — E.  F.  A. 

Tea  ;   Contrihution  to  the  knowledge  of .     C.  Hartwich 

and  P.  A.  Du  Pasquier.  Apoth.-Zeit.,  1909.  24,  109— 
110. 119—121.  130—131,  136—137.  Chem.  Zentr.,  1909, 
1,  1182—1183. 

For  the  microchemical  detection  of  caffeine  in  the  different 
portions  of  the  tea-leaf,  the  authors  make  use  of  the 
formation  of  the  double  compound  of  the  alkaloid  hydro- 
chloride and  gold  chloride,  the  leaves  being  immersed 
first  in  water  to  remove  the  tannin,  and  then  in  a  mixture 
of  hydrochloric  acid  and  gold  chloride.  The  results  so 
obtained  corresponded  with  the  results  of  analytical 
determinations  of  the  alkaloid  by  Keller's  method.  In 
19  kinds  of  tea  the  caffeine  content  ranged  from  1-7S  to 
4-21,  average  3-95  per  cent.  Young  leaves  from  Pallanza, 
Italy,  contained  3-7  ;  old  leaves.  1-35  per  cent,  of  caffeine. 
TVith  a  good  commercial  tea,  the  young&st  leaves  con- 
tained 9-2  per  cent,  of  caffeine,  and  then  with  increasing 
size  of  the  leaves,  the  percentage  of  caffeine  fell  to  3'9, 
3-6,  and  0-8  respectively.  The  wood  of  the  stem  of  the 
plant  contained  O-Oti ;  the  bark.  0-08  ;  the  wood  of  the 
root,  0;  and  the  root-bark.  0-15  per  cent.,  of  caffeine. 
In  blossoms  from  Pallanza,  the  calyx  contained  2-39,  the 
petals,  0-44,  and  the  whole  buds,  2-09  per  cent.  In  two 
kinds  of  Cochin-China  tea  consisting  entirely  of  dried 
flower  buds,  1-17  and  1-25  per  cent,  of  tarmin  respectively 
was  fomid.  In  tea  seeds,  0-059  per  cent,  was  found  in 
the  husk  and  0-097  and  0107  per  cent,  in  the  cotyledons. 
The  tannin  of  tea  reduces  Fehling's  solution.  The  chief 
proportion  of  the  caffeine  is  liberated  during  the  withering 
and  rolling  operations,  the  quantity  being  increased  only 
by  about  3  per  cent,  dmuig  tlie  fermentation  process. 
During  the  roasting  the  amount  diminishes  by  about 
14  per  cent.  The  tannin  liberated  from  the  caffeine- 
tannin  compound  during  the  withering  and  rolling  opera- 
tions, yields  phlobaphene  on  fermentation.  Analyses  of  a 
atunher  of  rare  kinds  of  tea  are  given  in  the  original. — A.  S. 

?ocoa  industry  of  Bahia.     Board  of  Trade  J.,  April   1, 
1909.       [T.R.] 

Che  total  output  of  cocoa  from  the  State  of  Bahia 
luring  the  1907-8  season  amounted  to  about  27.000 
uetric  tons ;  the  average  yield  of  each  mature  cocoa 
ree,  per  season,  may  betaken  to  be  2i  kiJos.  of  dried  beans  ; 
he  number  of  cocoa  trees  planted  per  hectare  may   be 


taken  to  average  625.  Hence  the  total  area  under  cocoa 
cultivation  in  the  .State  at  the  present  time  amounts 
to  some  16,000  hectares  (40,000  acres),  and  that  there 
exist  some  10,000,000  cocoa  trees  in  bearing. 

Three  varieties  of  cocoa  are  grown  in  Bahia,  differing 
in  the  size  and  shape  of  their  pods,  and  in  the  texture  of 
the  rmd.  In  the  matter  of  the  average  yield  per  tree, 
and  of  t[uality  of  bean,  there  would  seem  to  be  little  to 
choose  between  the  three  varieties.  The  yield  per  tree, 
in  the  case  of  mature  trees,  is  taken  to  average  2i  to  3 
kilos,  of  dried  beans  annually.  That  this  average  could 
be  substantially  increased  by  the  bestowal  of  a  little 
intelligent  care  upon  the  trees  admits  of  no  doubt,  since 
the  product  of  one  carefully  cultivated  plantation  averages 
over  6  kilos,  of  dried  beans  per  tree  per  season,  and  on  an 
estate  in  the  Belmonte  district  there  are  trees  that  have 
yielded   15  kilos,  of  dried  beans  during  a  season. 

Experiments  have  been  carried  out  in  Bahia  during 
the  past  few  years  in  connection  with  the  drying  of  cocoa 
by  artificial  heat.  It  has  been  found  that  the  oven 
svstem  dries  the  beans  more  thoroughly  than  does  exposure 
to  the  sun,  and  that  the  product  fetches  higher  prices 
in  the  Bahia  market  than  does  the  sun-dried  article,  by 
reason  of  its  superior  and  more  regular  colour.  The 
system,  however,  has  been  adopted  to  only  a  very  limited 
extent,  owing  to  the  cost.  At  the  present  time  "there  are 
not  more  than  a,  dozen  such  stoves  at  work. 

Brazil,  as  a  whole,  furnishes  at  the  present  time  some- 
thing over  one-fifth  of  the  world's  supply  of  cocoa.  Of 
that  proportion  the  State  of  Bahia  contributes  over 
80  per  cent.  The  output  of  cocoa  in  the  State  of  Bahia 
has  increased  from  14,000  metric  tons  in  1901-2  to  25,182 
metric  tons  in  1907-8,  and  27,000  metric  tons  (estimated) 
in  1908-9. 

There  is  every  reason  to  believe  that  this  rate  of  increase 
will  be  maintained  in  the  future.  The  area  of  land  in 
the  State  suitable  for  the  cultivation  of  cocoa  is  practically 
unlimited,  and  the  conditions  existing  there  are  favourable 
for  the  growth  of  the  cocoa  tree.  On  the  other  hand, 
the  planters  are  heavily  handicapped  by  lack  of  transport 
facilities,  there  being  no  railway  in  the  cocoa-producing 
area,  whilst  the  roads  are  very  bad,  and  the  rivers  incon- 
]    veiiient. 

The  exports  of  cocoa  from  Bahia  in  1907  were  as  follows  : 
— United  States  of  America,  6.402.463  kUos.,  Germany, 
6,1(57,180  kilos.,  France,  4,778,732  kilos..  United  Kingdom, 
2,373,225  kilos.,  and  1,290,168  kilos,  to  other  countries. 

Irvingia  butter.     Bontoux.     See  XII. 

Patents. 

Food   product,    and   process   of   making   .same.     A.    Behr, 
Pasadena,  Cal.     U.S.  Pat.  914,379,  Mar.  9,  1909. 

The  food  product,  consisting  principally  of  nitrogen- 
phosphorus  compounds,  is  obtained  by  steeping  corn 
(maize)  in  hot  water,  rendering  the  liquid  alkaline,  and 
separating  the  precipitate  formed. — W.  P.  S. 

Milk;  Apparatus  for  concentrating .     E.  E.  Claussen, 

Hartford,  Conn.     U.S.  Pat.  Oio.OlO,  Mar.  9,  1909. 

The  apparatus  consists  of  a  number  of  receptacles  placed 
side  by  side  and  each  surrounded  by  a  hot-water  jacket. 
Each  succeeding  receptacle  is  of  smaller  capacity  than 
the  one  preceding  it.  The  milk  to  be  concentrated  is 
introduced  into  the  first  receptacle  of  the  series,  and  jets 
of  compressed  air,  entering  through  pipes  at  the  bottom 
of  the  receptacle,  are  passed  through  it,  a  perforated 
screen  being  placed  across  the  receptacle  in  order  to 
break  up  the  air  bubbles.  Tlie  milk  then  flows  through 
a  channel  at  the  top  of  the  receptacle  into  tho  nex-t.  of 
the  series,  where  it  is  also  subjected  to  jets  of  air,  and 
so  on.— W.  P.  S. 

Albumen  ;    Process  for  drying .     P.  A.  Schmitt  and 

O.    Ahrens,    Hamburg,    Germany.     Eng.    Pat.    14,256, 
July  4,  1908. 

See  Ger.  Pat,  201,680  of  1907  ;  this  J.,  1908,  1172.— T.F.B. 
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[April  30,  1909. 


(A)— SALTATION  ;    WATER  PURIFICATION. 

Water  ;•    Storage  o/  raw  river  antecedent  to  filtration. 

A.  C.  Houston.     Report  to  Motr.  Water  Board,  1909, 

1—47. 
The  report  deals  with  the  systematic  observations, 
including  chemical  and  liacteriological  investigations, 
which  were  carried  out  during  tlic  twelve  montlis  ending 
July  31st.  15108,  on  the  etle^^'t  of  storage  on  raw  river  water. 
As  regards  the  advantages  of  storage,  it  is  pointeil  out 
that  adeciuately  stored  water  is  probably  incapable  of 
causing  epidemic  disease,  and  the  author  is  in  favour  of 
storage  [Jus  filtration.  It  luis  been  shown  previously 
(gee  this  .J..  lilOS,  873)  that  typhoid  bacilli  perish  rapidly 
when  added  to  raw  river  water,  and  it  may  be  infeiTed 
that  a  still  more  marked  reduction,  if  not  total  elimination, 
of  the  less  hardy  and  less  numerous  microbes  of  water- 
borne  disease  takes  ]<lace.  The  recorded  results  of  the 
experimental  part  of  the  investigation  show  that  storage 
reduces  the  number  of  bacteria  of  all  sorts  and  devitalises 
the  microbes  of  wator-bonie  disease  {e.g.,  the  typhoid 
bacillus  and  the  cholera  vibrio) ;  it  also  reduces  the 
amount  of  suspended  matter,  colour,  ammoniacal  nitrogen, 
hardness,  and  oxygon  absorbed  from  permanganate  ;  the 
quantity  of  albuminoid  nitrogen  in  the  water  may  be 
reducetl,  or  its  quality  altered,  by  storage.  It  was  found 
that  storage  tends  generally  to  lengthen  the  life  of  the 
tilters  and  has  a  marked  "  levelling  "  elfect  on  the  quality 
of  water  delivered  to  the  tilter  beds.  The  use  of  stored 
water  enables  a  constant  check  to  be  maintained  on  the 
safety  of  London's  water  antecedent  to  and  irrespective 
of  filtration,  and  renders  any  accidental  breakdown  in  the 
filtering  arrangements  much  less  serious  tlian  would 
otherwise  be  the  case.  The  author  concludes,  finally,  that 
raw  river  water  should  be  storctl  before  filtration,  jircfer- 
ably  for  30  days.  This  period  of  storage  would,  possibly, 
have  to  be  subject  to  the  qualification  tlbat  ]irovision  must 
be  made  for  times  of  flood  or  drought  when  river  water 
could  not  be  admitted  to  the  storage  reservoirs. 

The  report  also  deals  with  the  shape,  size,  depth,  con- 
struction, and  method  of  working  storage  reservoirs ; 
alternative  measures  (sterilisation  being  the  only  one.  and 
this  would  be  impracticable  on  account  of  expense)  ;  and 
the  disjidvantages  of  storage.  All  the  real  or  assumed 
disadvantages  of  storage  disappear  if  the  use  of  stored 
water  be  regarded  as  an  clastic  policy  which  can  be 
depart e<l  from  on  occasions  when  the  local  conditions  render 
this  feasible  and  at  the  same  time  desirable. — W.  P.  S. 

Patekt. 

Water ;     Process  /or   purifying    .     C.    W.    Schultze, 

Assignor  to  H.  K.  Perry,  Buffalo,  X.Y.  U.S.  Pat. 
914,887,  Mar.  9,  1909. 
Watkr-s  containing  calcium  salts  are  pmilicd  by  the 
addition  of  definite  proportions  of  aluminium  sulphate, 
kaolin,  and  starrh.  The  gelatinous  precipitate  which  forms 
enmeshes  the  bacteria  and  suspended  matters,  as  well  as 
dissolved  organic  substances,  in  the  water,  and  the  whole 
precipitate  is  then  removed  by  passing  the  water  through 
fibrous  material. — W.  P.  S. 

(C.)— DISIXFECTA^TS. 

Basic  cuprous  chloride  {cuprous  oxychloridc).    M.  Deletrez. 
L'Engrais,  March  20,   1909. 

The  action  of  copper  salts  in  the  treatment  of  the  crypto- 
gamic  diseases  of  |>lants  has  long  been  knowii,  but  it  has 
been  more  reuently  proved  that  if  instead  of  using  copper 
sulphate  according  to  the  old  mcthotls,  cu])rous  o.\ychloride, 
produced  preferably  by  the  electrolytic  method  (this  J., 
1907, 987),  be  substituted,  then  both  economy  and  cfliciency 
are  gained,  for  this  green  powder  remains  for  a  long  time  in 
8us])ension  when  mixed  with  water,  and  adheres  with 
great  tenacity  to  the  leaves  and  fibres  of  plant.s.  For 
spraying  vines,  for  the  destruction  of  mildew,  the  oxy- 
chloridc is  usetl  in  aqueous  suspension,  in  which  2IHI  to 
250  grms.  are  containwl  in  KHI  litres  of  water,  the  weight 
of  metallic  copper  represented  being  ap]iroxiniately 
125  grms.,  as  compared  with  2  kilos,  of  copper  8ulphat« 


in  100  litres  of  water,  and  eontaining  500  grms.  of  metallk) 
copper,  which  would  have  been  required  for  the  samo 
purpose. 

Patekt. 

Terpineol      preparations     [disinl<:ctanl.i\  ;       Process     for 

obtaining  tniler-soliible .     i".  Fritzsche  und  Co.   Ger. 

Pat.  207.570.  Jan.  24,  1900. 

A  QCAXTITV  of  terpineol  greater  than  that  required  merely 
to  impart  a  i>crfume  to  the  product,  is  added  to  ordinary 
soaps,  with  the  exception  of  the  so-called  "  Ucrizin  soaps. ' 
Contrary  to  the  view  generally  held,  it  has  been  found  that 
sufficient  quantities  of  terpineol  for  disinfecting  purposes 
can  be  mixctl  with  soaps,  without  any  addition  of  alcohol, 
glycerin,  etc.,  and  without  the  necessity  of  using  a  special 
kind  of  soap. — A.  S. 
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Pulp  logs ;    Loss  of  wood  in  trimming  .     B.  Smart. 

Papier  Zeit.,  1909,  34,  923—924. 

Logs  intended  for  pulping  are  roughly  trimmed  in 
forest  and  arc  subsequently  cleaned  and  freed  fro 
resiilual  bark  in  the  mill.  This  latter  operation  may  bo 
performed  either  by  hand  or  machine  ;  hand  triminiiig 
wastes  less  wood,  but  costs  more  in  labour.  Thick  !•  is 
suffer  le.'is  loss,  in  proportion,  than  slender  logs.  The  !">.•, 
of  wood  in  the  barking  O])eration  may  be  dcterniiiicd 
either  by  measuring  or  by  weight,  the  latter  method  Icing 
preferable.  The  results  actually  obtained  nwist  be  cor- 
rected so  as  to  show  the  loss  of  real  wood  as  distinct  from 
the  bark  jiroper  ;  they  nmst  also  bo  calculated  on  the 
dry  substance.  A  fresh  spnico  log  contains  25 — 30  ])er 
cent,  of  moisture  in  its  heart-wood  and  CO — 70  ])er  cent, 
in  the  outer  rings.  As  the  result  of  storage  this  relation 
may  change,  and  the  outer  portions  become  drier  than 
the  centre,  or  else  as  the  result  of  rain  they  may  becurao 
still  wetter  than  before.  The  extent  of  the  preliminary 
removal  of  the  bark,  the  season  of  felling,  and  the  Icngtn 
of  storage  all  iiillucuce  the  relative  pro|mrtions  of  moisture 
in  the  outer  and  inner  layers.  In  the  following  table 
results  obtained  in  the  hand  trimming  of  logs  of  different 
sizes,  which  had  been  fcllcil  in  the  winter,  only  roughly 
trimmed  in  the  forest,  and  stored  for  a  year,  are  given. 


Otv  substance. 


Diameter, 
ol  logs.  |_ 


In  the 
wood. 


In  the 
balk. 


Total 
loss  of 
dr>-  Bub-| 
stance. 


Weight 

of  true 

bark. 


LORS    of    Wi"" 

with  bark. 


On     ;     On 

original .  trimmed 

log.     j     log. 


cm. 

per  cent. 

per  cent,  per  cent,  pet 

cent. 

per  rent. 

per  rent. 

10 

6«-4 

55-0          20-0 

()-3 

10-7 

11-8 

12 

63'0 

48-5            18-5 

9-1 

9-4 

10-4 

14 

68-0 

60-0            17-0 

9-5 

8-4 

9-» 

16 

«5-4 

B2-1      1       10-1 

9-9 

6-2 

A'O 

18 

70-9 

55-0           14-2 

8-2 

6-0 

6-» 

20 

69-2 

45-1           13-9 

8-7 

5-2 

S-7 

-J.  F.  B.    , 

Sulphite   wood  pulp;     The  rosin-eontent  of  and  ilt 

effect    in    paper-making.     K.    Ahlfors    and    H.    Helin 
Papier-Fabrikunt,  1909,  7,  287—289. 

Rosix  S|M?ck8  in  paper  may  be  due  either  to  the  size  used,  oi 
to  the  presence  of  resinous  impurities  in  the  sulphite  woo< 
pulp.  The  pale  French  rosins,  when  used  for  making  siie 
aio  particularly  liable  to  form  sticky  deposits,  owing  U 
the  fact  tliMt,  in  order  to  jiresc.rve  their  pale  colour,  tb' 
distillation  of  the  turpentine  is  not  carried  so  far  as  in  Ih 
case  of  dark  varieties  of  rosin.  The  ]x>ssibility  of  rnsii 
specks  is  grcat<'r  the  higher  the  jirojiortion  of  free  rosii 
in  the  size.  .Acconling  to  Dalcn,  rosin  spfH'ks  due  to  th 
size,  give  off  the  characteristic  odour  of  rosin  when  touchei 
with  a  hot  needle ;   they  are  also  more  readily  soluble  i 
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ether  or  alcohol  than  rosin  specks  derived  from  the  wood 
pulp.  The  latter  are  generally  larger,  more  irregular,  and 
darker  than  size  specks,  and  they  generally  occur  in  com- 
bination with  calcium  sulphate  or  sulphite.  In  the  case 
of  a  resinous  pulp,  the  rosin  gradually  agglomerates  in  the 
beating  engines,  stuff-chests,  and  paper  machine  to  form 
lumps  which,  when  carried  forward  in  the  paper,  are 
deposited,  and  according  to  circumstances,  cause  tearing 
or  puncture  of  the  paper  at  the  couch-roll,  stoppage 
of  the  wires,  sticking  at  the  press-rolls,  finally 
appearing  as  specks  in  the  paper.  Pulp  which  contains 
much  rosin  presents  the  peculiarity  of  requiring  far 
more  beating  than  clean  pulp  of  a  similar  degree 
of  boiling.  Sometimes  it  is  necessary  to  give  the 
resinous  pulp  double  the  usual  time  of  beating,  with  the 
result  that  the  wearing  qualities  of  the  paper  suffer. 
The  treatment  during  the  boiling  of  the  wood,  has  no 
particular  influence  on  the  roain-content  of  the  pulp ; 
provided  the  treatment  Ls  sufficient  to  dissolve  the  lignin, 
it  is  also  sufficient  to  decompose  the  polyterpenes  which 
exist  in  combination  with  the  rosin.  But  if  the  pulp  and 
the  digestion  liquor  be  allowed  to  cool  in  presence  of  each 
other  after  boiling,  the  rosin  is  re-deposited  on  the  fibres 
and  is  not  readily  removed  by  washing.  In  order  to 
obtain  a  clean  pulp,  the  liquor  should  be  drained  off  the 
pulp  as  hot_,as  possible,  and  the  stuff  should  then  be 
washed  with  hot  water.  It  is  possible  to  eliminate  the 
terpenes  by  steaming  the  wood,  previous  to  boiling,  for 
several  hours  at  a  sufficiently  high  temperature,  and 
removing  the  condensed  water.  If  the  wood  be  stored  for 
several  months  after  felling,  a  considerable  portion  of  the 
turpentine  exudes,  whilst  the  remainder  Is  converted  into 
a  less  objectionable  form.  Finally,  an  advantage  may  be 
derived  by  treating  the  pulp  in  the  breakers  or  separators 
with  a  hydrocarbon,  which  dissolves  the  rosin  and  carries 
it  away  with  the  wash-waters.  Certain  pulp-makers 
trace  a  connection  between  an  excess  of  lime  in  the  diges- 
tion liquors,  or  the  use  of  weak  digestion  liquors,  and  a 
resinous  product. — J.  F.  B. 

Tapioca  and  palm  starches  for  paper-making.     F.  Vimeisel. 
Papier-Fabrikant,  1909,  7,  335—338. 

In  Germany,  potato  starch  is  the  variety  generally  used 
for  paper  making,  on  account  of  its  lower  price  as  com- 
pareid  with  the  cereal  starches  which  find  favour  in  Eng- 
land. As  substitutes,  the  author  has  investigated  two 
starches  from  German  East  Africa,  viz.,  tapioca  starch 
and  the  starch  from  a  species  of  palm,  Tacca  pinnatifida 
Forst.  African  tapioca  starch  has  a  pale  yellow  colour ; 
considering  the  crude  methods  employed  in  its  refining, 
it  is  remarkably  free  from  residues  of  the  cellular  tissue  of 
the  plant,  consequently  it  should  present  no  difficulty  in 
manufacture.  Contrary  to  Wiesner's  observations,  the 
sample  of  tapioca  starch  examined,  contained  only  a 
minority  (about  33  per  cent.)  of  twin  granules  or  their  com- 
ponents, the  majority  being  of  fairly  regular  spherical  form. 
The  dimensions  ranged  from  5  to  35/1,  the  most  common 
size  being  ,18 — 20;i,  thus  resembling  maize  and  wheat 
starches.  The  hilum  is  generally  distinct,  being  stellate  in 
the  larger  granules  ;  no  stratification  is  visible.  Gelatinisa- 
tion  begins  at  55°  C,  and  is  complete  at  64°  C.  The  starch  of 
Tacca  pinnatifida  had  a  yellowish  colour,  and  was  per- 
fectly free  from  tissue  residues.  Its  microscopic  appear- 
ance closely  resembles  that  of  tapioca  starch,  with  the 
exception  that  a  larger  proportion  of  the  granules  are  or 
have  been  aggregates,  and  a  smaller  proportion  of 
spherical  granules  are  present.  The  limiting  dimensions 
are  the  same  as  for  tapioca  starch,  but  with  a  tendency  to 
a  higher  average.  Gelatiuisation  takes  place  between 
"10°  and  68°  C.  These  African  starches  oncupy  an  inter- 
mediate position  between  potato  starch  and  the  cereal 
starches  such  as  wheat  and  maize.  Their  pastes,  whether 
made  with  hot  water  or  with  caustic  alkali,  are  likewise 
intermediate  in  character  between  the  compact,  stiff- 
setting  pastes  of  potato-starch  and  the  more  fluid,  slimy 
pastes  of  the  cereal  starches.  In  alkaline  solution  the 
tapioca  starch  has  a  darker  colour  than  the  tacca  starch. 
ITiese  starches  are  considerably  cheaper  than  the  cereal 
starches,  and  are  already  employed  outside  Germany  for 
textile  finishes ;  there  is  no  reason  why  they  should  not 
find  a  place  in  the  paper  industry. — J.  F.  B. 


Patents. 


Paper.     M.   B.   DLskin,  New  York.     U.S.   Pat.   914  394 

March  9,  1909. 
Tobacco  waste  is  steamed  until  all  deleterious  matter  is 
removed,  after  which  the  residue  is  converted  into  pulp, 
and  the  pulp  made  into  paper. — A.  G.  L. 

''opiling  paper-;    Manvfacture  of .     A.  and  M.  Pide- 

laserra   y   Brias,   Barcelona,   Spain.     Eng.   Pat.   .')963 
March  17,  1908. 

SeeU.S.  Pat.  901,824  of  1908:  this,!.,  190S.  1 1-jO.— T.F.B. 

Treating    partiallii -tanned    leather    [irith    waste    sulphite- 
celhilose  1,/es}.     U.S.  Pat.   916,057.     See  XIV. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL  OILS.  &  EXTRACTS. 


Quinine  in  cinchona  hark  ;    Determination   of  .     W. 

Duncan.  Pharm.  J.,  1909,  82,  429 — 430. 
The  author  finds  that  if  10  grms.  of  sodium  sulphate  be 
dissolved  in  100  c.c.  of  a  solution  containing  O'l  grm. 
of  anhydrous  quinine  sulphate,  and  the  whole  kept  for 
24  hours  at  a  temperature  not  above  3°  C,  the  quinine 
■sulphate  is  precipitated  practically  quantitatively.  At 
higher  temperatures  the  separation  of  the  alkaloid  is  less 
eompdete  ;  at  12°  C,  under  otherwise  similar  conditions, 
0-0051  grm.  remains  dissolved.  Under  the  same  conditions 
and  even  at  greater  concentrations,  the  sulphates  of 
quinidine,  cinchonine,  and  cinchonidine  remain  dissolved. 
In  making  use  of  this  difference  for  the  determination 
of  quinine  in  cinchona  bark,  the  aiilphuric  acid  solution 
of  the  total  alkaloids  is  exactly  neutralised  with  sodium 
hydroxide  solution  and  10  grms.  of  sodium  sulphate 
added  per  100  c.c.  of  solution.  After  24  hours,  the 
quinine  sulphate  is  filtered  off,  and  either  washed  with 
water  saturated  with  quinine  sulphate,  dried,  and  weighed  ; 
or,  preferably,  washed  with  a  small  quantity  of  10  percent, 
sodium  sulphate  solution,  dissolved  in  alcohol,  and 
titrated  with  iV^/20  alcohohc  sodium  hydroxide  solution, 
using  phenolphthalein  as  indicator. — A.  S. 

Aconite  root  and  preparations ;   Modification  of  the  U.S. 

Pharmacopnsia  method  for  alkaloidal  valuation  of . 

H.  Bemegau.     Amer.  J.  Pharm.,  1909.  81,  122. 

Twelve    grms.    of    powdered    aconite    root    are    shaken 

occasionally  for  four  hours  with  100  c.c.  of  ether,  21  c.c. 

of   chloroform,   and    12   to    15  c.c.    of   saturated   sodium 

bicarbonate    solution.     An  aliquot  part   of    the   ethereal 

I    solution  (say  60  c.c.  =  6  grms.  of  drag)  is  then  filtered  off, 

I    and  shaken  in  succession  with  50,  40,  and  30  c.c.  of  1  per 

j    cent,  sulphuric  acid  solution.     Without  waiting  for  com- 

I    plete  separation   of  the  emulsion,   the   aqueous  portions 

with  the  emulsified  layer  are  run  off  and  mixed  in  another 

I    separator  ;    on  shaking  these,  almost  complete  separation 

j    takes  place  at  once.     The  clear  hquid  is  drawn  off,  and  the 

!    remaining   emulsion   and   froth   is   washed   w'th   another 

30  or  40  c.c.  of  1  per  cent,  sulphuric  acid  solution,  the 
separated  liquid  being  mixed  with  the  other  acid  liquid. 
The  determination  of  the  alkaloid  is  then  continued  as 
directed  in  the  U.S.P.,  using  cochineal  as  indicator  in 
the  titration J.  0.  B. 

AlhaUndal   extract's ;     Deterioration   of    — hy    keeping 

[due.  to  presence  of  moisture].  H.  Ribaut.  Bull.  Sci. 
pharm.,  1908,  15,  -^95—503.  •!.  Fricotel,  ibid..  687 
—691. 

Ribaut  has  observed  a  marked  loss  in  total  alkaloidi 
in  a  series  of  extracts  from  solanaceous  plants,  kept  for 
4  years.  This  loss  varied  in  different  batches  of  the  same 
extract ;  in  the  case  of  extract  of  belladonna  herb,  it  was 
from  3  to  45  per  cent,  of  the  total  alkaloids.  Belladonna 
root  extract  lost  from  1  to  12  per  cent.  ;  henbane  herb 
extract,  69  per  cent.  :  henbane  seed  extract,  from  19 
to  24  per  cent.,    and    stramonium    extract,  from   8   to 

31  per  cent. 
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Fricotoi  1ms  di'tfiniincii  inoiiihh-  tlii'  alkaloidal  loss  in 
II  series  of  extracts  fur  n  |irricnl  iif  8  uinnths  ;  the  extracts 
experimentc<l  with  being  helladoiina  herb  ami  root, 
henbane  lierb  and  seed,  stramonium,  liemloek,  aconite, 
and  opium.  The  results  confirm  those  of  Kibaut.  It 
is  found,  however,  that  when  these  extracts  are  dried, 
they  all  retain  their  alkaloids  practically  unaltered  during 
a  period  of  6  months.  Dried  extracts  of  alkaloidal  drags 
should,  therefore,  replace  the  soft,  moist  extracts  at 
present  used  in  pharmacy.— J.  O.  B. 

AJoti  from  Sicily.     G.   Condo-Visaichio.     Arch.   Phann., 

1909,  247,  81—95. 
The  author  has  examined  a  species  of  aloe  indigenous 
to  Sicily  {Aloe  vulgaris  Lamarck).  The  drug  prepared 
from  the  sap  contains  a  large  proportion  of  aloin  (sicaloin), 
together  with  a  small  amount  of  cmodin.  Sicaloin, 
CijH.oO?,  is  a  white  crj'stallinf  powder,  which  forms 
colourless  solutions  with  ethyl  or  methyl  alcohol,  acetic 
acid,  or  pyridine,  and  pale  yellow  solutions  with  alkalis, 
or  hydrochloric  acid.  It  contains  one  methoxyl  grouping. 
Its  properties  differ  from  those  of  other  aloins  previously 
described. — F.  Shdn. 

Viburiivm  midum  ;  Fruit  of  .     E.   H.  Lott.     Chem. 

News.,  1909,99,  109—171. 

From  the  dried  fruits  of  the  shruh.'^l'i6wr««t»  nudum, 
which  is  common  in  swampy  regions  from  the  New  England 
States  to  Florida,  the  author  has  extracted  two  sugars, 
probably  dextrose  and  levulose,  and  an  oil  related  to 
olive  oil  (prcicnt  in  the  kernel).  The  percentage  of  total 
sugar  in  the  fruits  was  42"85.  Albumin,  citric  and 
tartaric  acids,  and  a  little  malic  acid  were  also  found. 
Analysis  of  the  ash  showed  :  silica  2"11  per  cent.,  alumina 
3 "88,  ferric  oxide  388,  calcium  oxide  7'66,  magnesia  187, 
potassium  oxide  12'87,  sodium  oxide  16'79,  sulphur 
trioxide  27"14,  and  phosphoric  oxide  I2"89. — F.  Sodn. 

"  Stachyose  "  in  white  jasmine  {Jasminvm  officinale,  L.). 

J.  Vintilesco.  J.  Pharm.  Chim..  1909,  29,  336—339. 
The  twigs  of  white  jasmine,  gathered  in  December, 
were  extracted  with  boiling  water  in  the  presence  of  excess 
of  chalk.  The  Citrate  was  evaporated  under  reduced 
pressure,  and  the  residue  extracted  with  alcohol  to 
remove  mannitol.  The  substance  remaining  was  dissolved 
in  water,  alcohol  added,  and  the  liquid  filtered.  The 
filtrate  was  treated  with  lead  acetate,  filtered,  and  the 
excess  of  lead  removed.  Barium  hydroxide  was  added, 
followed  by  the  addition  of  alcohol,  which  caused  a 
precipitate.  The  precipitate  was  removed,  dissolved  in 
water,  and  the  barium  removed  by  means  of  carbon  dioxide. 
The  filtrate  was  evaporated  and  the  residue  crystallised 
from  alcohol.  The  substance  thus  obtained  melts  at 
100°  C.  in  a  capillary  tube.  It  dissolves  in  water,  and  does 
not  reduce  Fehling's  solution  till  after  boiling  with  a  mineral 
acid.  In  aqueous  solution  it  has  [a]D--  +  132'2°  to 
4-132'98°.  It  is  oxidised  to  mucic  acid  by  nitric  acid. 
The  molecular  weight  is  (130.  It  agrees  in  its  properties 
witli  the  stachyose.  CH^.O-i,  of  Schvilze  and  von  Planta 
(see  Tanret,  this  J.,  1903."  888).— F.  Siidk. 

Calcium  citrate  and  lemon  juice  ;   Ifew  method  of  analysii 

of  .     L.  and  J.   Oadais.     Bull.  Soc.   Chim..   1909, 

5.  287—289. 
Twenty  grams  of  calcium  citrate  are  boiled  with  ?C  c.c. 
of  distilled'  water  and  25  c.c.  of  hydrochloric  acid,  the 
solution  is  cooled,  made  up  to  250  f.c.  and  filtered.  26  c.c. 
of  the  filtrate  are  jilaccd  in  a  porr'elain  crucible,  and 
treated  with  N  fl  potassium  hydroxidcTuntil  a  drop  of 
phenolphthalcin  is  just  coloured  rose  ;'  a  few  drops  of 
A' /I  hydrochloric  acid  are  then  added  and  1  c.c.  of  satur- 
ated calcium  chloride  solution.  Tlie  liquid  is  concentrated 
to  25  c.c.  and  filtered  whilst  hot,  the  crystnlbnc  prtripitatc 
being  washed  on  to  the  filter  and  washed  several  times 
with  boilinc  water  l)efon'  being  dried  at  lO.'i''  C.  The 
calcium  citrate  adhering  to  the  crucible  and  stirrer  is 
dissolved  in  4  drops  of  N  /I  hydrochloric  acid,  the  main 
filtrate  added,  the  liquid  neutralised  with  ammonia, 
and  concentrated  to  15  c.c.  It  is  again  filtcn-d  whilst  hot. 
and  the  precipitate  collected,  washed,  and  dried  as  befoir. 


The  process  is  i-ei)oatc<i  a  third  time.  The  dry  precipitates 
ai-c  united  in  a  platinum  crucible  and  calcined  :  the 
colourless  ash  is  li-ansfirred  to  a  porcelain  dish  and  the 
crucible  washed  out  with  30  c.c.  of  N /I  hydrochloric 
avid  to  dissolve  the  remaining  carbonate  and  thin  acid 
used  to  dissolve  the  rest.  The  liquid  is  boiled  to  expel 
carbon  dioxide,  and  the  excess  of  acid  neutralised  with 
N/l  potassium  hydroxide.  lu  imalyBing  leniou  juice, 
120  c.c.  are  made  up  to  llKKtc.c,  25  c.c.  aiv  taken, 
neutralise<l,  20  c.c.  of  calcium  clUoridc  added  and  the 
process  carried  out  as  above. — E.  F.  A. 

Turpentine  (pinene)  ;   An  aldehyde  from  .     C  Harries 

and    H.    v.    Splawa-Nevman.     Her.,    1909,    42,    879- 
880. 

PlNKNE  obtained  by  distillation  from  FiTiich  turpentine 
oil  was  dissolved  in  glacial  acetic  acid  and  titatcd  with 
ozone.  The  solution  was  heated  on  the  water-bath  and 
fractionated.  The  fi-action  boiling  between  1(X)°  and 
140°  C.  at  12  mm.  reduced  Felding's  solution.  It 
yielded  a  disemicarbazonc,  C,„H5,N,0,.  melting  at 
214* — 2ir>°  C.  Probably  |)inonic  aldehyde  was  produce<l 
by  the  action  of  ozone  upon  pincne. — F.  Sbsn. 

Camphor   export*   from    Formoaa.     Board    ot  Trade   J., 
April   15,   1909.     [T.R.] 

The  exports  of  camphor  from  Formosji  in  1908  showed 
a  fnlliiig-olT  of  about  33  per  cent,  as  compared  with  1907. 
The  distribution  of  the  export  for  the  two  years  was  as 
follows;  — 


To— 
Hong-KonK,  ultimate  destination  Eoropo 

TJiiit^^t]   Kiimdoin 

India  ria  HnnH'Hons    

France  

Gcmiauy 

ITnitcd  States    

Japan    

Traiisliippcd  at  Kobe — 

To  rniteii  States 

,.    India 


1907. 


IMS. 


lb. 

l,tt04,9$S 

548,000 


688,900 


1,04«,400 
SS.SSS 


lb. 

sei.eofl  ' 

460,000 
4,000 
278,686 
SS.SSS 
870,400 
536,734 


Total. 


4.121,5e«      2,764,731 1 


The  total  export  to  Europe  in  1908  was  1,353,599  lb. J 
as  against  2,452,933  lb.  in  1907.  a  decrease  of  1.0<.l!t.334  lb.) 
The  serious  decrease  in  the  export  of  camphor  Ls  duej 
chiefly  to  the  competition  of  synthetic  camphor  and  thai 
increased  export  from  China,  assisted  by  the  low  prbej 
of  silver  in  the  latter  coimtrj'. 

Borned.  camphor,  and  isohurneol ;      Action  of  potnimiun 

hydroxide    on    .     Jiarcmic    cimpholic    acid. 

Guerbert.     Compt.  rend..  1909,  148,  720-723. 

The  author  has  previously  shown  that  when  d-  or  /bornaol 
is  hcAted  at  2.50° — 280°  C  with  jiotassinm  hydroxide, 
most  of  the  substance  is  converted  into  the  corresponding 
camphoHc  acid.  It  is  now  found  that  I'amphor  is  present 
in  the  products  of  the  reaction:  this  transformation  of 
bomeol  into  camphor  implies  a  loss  of  liydrogen.  whilst 
camphor  can  combine  with  nascent  liy<lrogen  to  form 
bomeol.  Tliere  is  therefore  formed  an  equilibrium 
mixture  of  the  two  and  this  explains  the  simultanentn 
pre.sence  of  camphor  j*n<i  borneol  in  all  the  autlior's 
exjieriments.  Tlic  yield  of  caraiiluilic  acid  in  tlie  above 
reaction  becomes  almost  theoretical  when  camphor  is  I 
heated  with  twice  its  weight  of  anhvdrous  potassium  i 
livdroxide  in  a  sealed  tube  at  280°— 2!kr' ( '.  Isobomeol. 
heated  imder  the  same  conditions,  furnishes  an  inactive 
campholic  acid  identical  with  thi'  racemic  aciil  resulting 
from  a  mixture  of  the  d-  t\m\  /-acids.  r-Campholie 
acid  crystallises  in  transpai-ent  liexagonal  tabletn. 
melting  at  109  .  100  |iarts  of  alcohol  dissolve  litS  |>artH 
of  the  aiid  at  S0°  ( '.  Tlio  sodium  salt  has  the  formula, 
(',„H,70.Na.sH.<):  the  anhydride.  (<',,H,jO),().  melts  at 
(Mi*  ('..  ami  tliw  a'mide  at  90°  C— J.  0.  C. 
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d-Limonene  nilmsochlnridc  and  a  new  carvoxime. 
E.  Deussen  and  A.  Hahn.  Z.  Riech-  u.  Gesohmack- 
stoffc,  1909,  I,  25—26. 

The  nitrosochloride  of  d-limonene  was  treated  witli 
sodium  methoxide  to  convert  it  into  carvo.iirae.  Tlie 
crystals  of  ?-carvoxime  (ra..  pt.  72°  ('.)  wliich  separated 
were  removed,  and  the  remaining  oil  lienzoylated.  The 
product  was  crystallised  from  light  petroleum,  when  a 
benzoylcarvo.xime  was  obtained,  which  melted  at  77°  C 
after  crystallising  from  dilute  alcohol,  and  which  had 
[a]D  =  +"75-3°  in  benzene.  On  hydrolysing  with  alcoholic 
potassium  hydroxide,  d-carvoxime,  ('joHj^NOH,  was  pro- 
duced. This  crystallises  from  dilute  alcohol  in  glistening 
needles  melting  at  .57"— .W  ('..  and  has  [a]D--+68-3°  in 
benzene.  Tiie  author  proposes  the  name  a-earvoxime 
for  the  /-carvoxime  of  m.  pt.  72°  ('.,  and  tlie  name 
/3-carvoxime  for  the  new  carvoxime  described  above. 

— F.  Shdn. 

Essenlinl    nils ;       Cotislituent^    of .     Enolisalion    o/ 

camplienilanuldehyde.  Production  of  terpinolene  by  the 
inversion  of  carvenene.  F.  W.  Semmler.  Ber.,  1909. 
42,  962-960. 
By  treating  camphenilanaldehyde  with  acetic  anhydride 
and  sodium  acetate,  e?!o/-camphenilanaldehyde  acetate, 
CjjHigO,,  is  produced.  This  substance  boils  at  113° — 
116°  C.  at  10  mm.,  and  has  the  sp.  gr.  1-0125  at  20°  C, 
and  nD=l"i816.  On  oxidation  with  ozone,  camphenilone 
is  produced.  Wlien  the  fnoi-acetate  is  reduced  with 
sodium  and  alcohol,  camphenilyl  alcohol,  t'jjHijO,  is 
produced,  which  boils  at  105° — "l06°  f.  at  10  mm.,  and 
melts  at  58° — 59°  C.  It  is  also  produced  by  reduction 
of  the  aldehyde.  Camphenilanaldehyde  must  therefore 
possess  a  labile  hydrogen  atom  in  close  proximity  to  the 
aldehj'de  grouping.  The  "  terpinene "  produced  from 
sabinene  mono-  or  dihydrochloride  is  found  to  contain 
small  amounts  of  terpinolene,  when  tested  with  bromine 
in  amyl  alcohol.  Carvenene  prepared  from  carvenone 
contains  no  terpinolene.  When  inverted  to  ?'so-earvenene 
by  means  of  alcohol  and  sulplnu-ic  acid  (this  J.,  1909,  258), 
a  small  amount  of  terpinolene  is  formed  at  the  same  time. 

— F.  Shdn. 

Ylnng-ylanfj    oil.      Chem.    and    Drug.,     1909,     74.     534. 

The  production  of  ylang-ylang  oil  in  the  Philippines 
has  increased  enormously  in  recent  years,  the  exjjorts 
(including  packages,  which  amount  perhaps  to  nine- 
tenths  of  the  whole)  in  the  period  1904-7  being  10,917, 
13,395,  27,909,  and  27,036  kilos,  respectively.  The 
industry  is  carried  on  mainly  in  Manila,  but  also  in  the 
provinces  of  Mindoro,  Albay,  ind  the  Camarines.  The 
provincial  distillers  are  at  an  advantage  compared  with 
those  in  Manila,  in  that  they  get  their  flowers  cheaper  and 
of  better  quality,  but  as  the  provincials  are  not  so  careful 
in  distilling,  their  oil  is  generally  inferior.  In  the  dis- 
tillation of  the  first  grade  of  oil,  the  only  points  requiring 
special  attention  are  that  the  distillation  be  conducted 
slowly,  with  clean  steam,  and  that  not  more  than  1  kilo. 
of  oil  be  collected  from  400  kilos,  of  flowers.  Any  further 
oil  obtained  should  be  kept  separate  and  sold  as  second 
class.  The  distillation-apparatus  should  be  lined  with 
block  tin  or  nickel  throughout.  Twenty-thi'ee  samjiles  of 
first-grade  oil  and  sixteen  samples  of  the  second-gr.ade 
product  gave  the  following  results  : — 


First-grade  oil 
(23  samples). 


Second-grade  oil 
(16  samples). 


Specific  gravity  (30— 34°  U.)  \     0-827  to  0-949    ' 

Optical  rotation    \Wt>  ■  28°  to  -  49-7' 

Refractive  index  (at  30°  C. 

tor  D  line)  1-4747  to  1-4940 

Bster  value    95  to  129-7 


0-896  to  0-940 
-27-7  to  -87-0 


1-48S8  to  1-5082 
49  to  94 


These  results  all  indicate  that  an  oil  with  a  low  re- 
fractive index,  low^  rotation,  and  high  ester  value,  is  certain 
to  be  good.  Distillation  exi)eriments  conducted  in  vacuo 
ihowed  that  of  a  first-grade  oil  ,50  per  cent,  will  pass  over 
below  100°  under  10  mm.  pressure.  The  common  adul- 
terants of  Philippine  ylang-ylang  oil  are  said  to  be  alcohol. 


turpentine  oil,  and  cocoanut  and  other  fixed  oils.  Samples 
of  a  highly  refined  tm-pentine  oil  are  said  to  be  prepared  for 
the  use  of  ylang-ylang  distillers,  who  are  stated  to  sprinkle 
it  on  the  flowers  before  distillation.  Tm-pentine  oil  is 
best  detected  by  distilling  100  c.c.  of  the  oil  under  W  mm. 
pressure,  when  not  more  than  1  c.c.  shotild  come  over 
below  65°  C.  Pinene  is  readily  found  in  such  a  low- 
boiling  fraction  by  the  usual  methods.  Alcohol  and 
cocoanut  oil  can  be  detected  bv  the  ordinary  te.sts.  (See 
also  this  J.,   1908,  875.) 

Cinnamic  acids  ;   The  isomeric .     E.  Biilmann.      Bej-., 

1909,  42,  182—188. 
The  author  ))oints  out  that  there  are  three  isomeric 
ciacimiamic  acids  :  Liebermann's  isocimiamic  acid,  m.pt. 
57°  C.  :  Erlenmeyer,  sen.'s  isocinuamic  acid,  m.pt. 
38° — 46°  v..  ;  Liebermann's  allocinnamic  acid.  m.pt.  68°  C. 
The  autlior  considers  that  these  three  acids  constitute  a 
case  of  trimorphism.  One  isomeride  may  be  readily 
converted  into  the  other  if  precautions  are  taken  to 
exclude  all  traces  of  the  other  acids  during  the  experi- 
ments. It  a  tube  containing  allocinnamic  acid  Ls  closed 
by  a  cotton-wool  pbig,  heated  in  a  steam-oven  to  100°  C, 
and  cooled  in  ice,  it  solidifies  and  will  then  melt  at  41^  C. 
(Erlennieyer'a  acid).  If  the  acid  melting  at  41°  C.  is  heated 
to  44°  C,  and  a  trace  of  the  acid  of  m.pt.  58'  C.  added,  it  at 
once  solidifies,  and  then  consists  of  Liebermann's  iso- 
cinuamic acid.  m.pt.  58°  C.  This  can  be  converted  into  aUo- 
ciimamic  acid  by  heating  to  64°  G.  and  adding  a  crystal 
of  allocinnamic"  acid.  Similar  results  are  obtained  when 
these  acids  are  crv-stallised  from  light  petroleum. 

— F.  Shdn. 

Alio-  and  isocinnumir,  acids.     C.  Lieberniaun.     Ber.,  1909. 

42,  1027—1030. 
The  author  confirms  the  results  of  the  experiments  by 
Biilmann  (see  preceding  abstract)  on  the  isomeric  cin- 
namic acids.  He  finds  that  both  the  isocinuamic  acids 
(m.  pts.,  42°  C.  and  58°  C.)  can  be  converted  into  allo- 
cinnamic acid  by  certain  mechanical  and  chemical  means, 
such  as  rubbuig  in  a  mortar.  Contrary  to  Biilmann,  the 
author  finds  that  when  allocinnamic  acid  is  crystallised 
from  light  petroleum,  iaociimamic  acid,  m.  pt.  58°  C,  is 
only  occasionally,  instead  of  always,  obtained.  The  acids 
are  stable  by  themselves  over  the  following  temperature 
intervals ;  acid  melting  at  42°  C.  from  0°  to  120°  C.  ; 
allocimiamic  acid  up  to  80°  C.,  and  the  acid  melting  at 
58°  C.  up  to  70°  C— F.  Shdn. 

Mutual  aohibiliiy  effect  of  aqueous  solutions  of  etiier,  chloro- 
form, phenol,  etc.  H.  Fuhner.  Ber.,  1909,  42,  887— 
889. 
When  saturated  aqueous  solutions  oi  ether  and  chloroform 
are  mixed,  a  turbidity  is  produced,  and,  on  allowing 
the  mixture  to  stand,  drops  containing  ether  and  chloroform 
separate  out  and  the  solution  becomes  clear.  This  obser- 
vation is  of  importance  in  pharmacology  as  it  may  explain 
why  a  mixture  of  ether  and  clJoroform  has  a  more  pro- 
nounced action  than  the  components.  Further,  concen- 
trated aqueous  solutions  of  other  substances  have  been 
examined,  phenol  and  chloroform  solutions  remain  clear 
when  mixed,  but  phenol  and  ether  solutions  give  a 
turbidity.  Benzene  solutions  mix  clearly  with  those 
of  ether,  chloroform,  and  phenol,  and  solutions  of  light 
petroleum,  carbon  bisulphide,  and  ethyl  chloride  behave 
similarly.  Amyl  alcohol  solution  remains  clear  with 
chloroform  or  ether  solutions  but  gives  a  milky  turbidity 
with  phenol  solution.  Ethyl  acetate  solution  mixes 
clearly  with  ether  solution,  but  gives  a  turbidity  with 
chloroform  or  phenol  solutions. — J.  C.  C. 

Mercuric    oxycyanide.     E.     Riipp    and    S.     Goy.     Arch. 

Pharm.,  1909.  247,  100—107. 
When  a  solution  of  mercmic  cyanide  is  treated  with 
potassium  iodide,  the  following  reaction  takes  place : 
2Hg(CN).,-f  2KI=Hg(CN)j.HgL,2KCN.  The  solution  of 
the  triple  salt  thus' formed  has  an  aUsaline  reaction  to 
litmus  and  gives  up  half  of  its  hydrocyanic  acid  when 
treated  with  acids.  When  excess  of  potassium  iodide 
is     added,     mercuric-potassium     iodide     and     potassium 
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lyanide  an-  piuduced  :  Hg(CN)2,HgIj,2KC\N  ;  tiKl^ 
2"(HgIj,2Kl)-i  4KCN.  Wluii  the  resulting  solutiou  is 
concent  rated,  crjstals  of  the  triple  salt  separate.  The 
reaction  between  mercuric  oxycyiinide  and  potassium 
iodidf  varies  according  to  the  amount  of  the  latter  substance 
present.  With  an  insufficient  amount  of  the  iodide, 
the  i-caction  takes  place  as  follows : — HgO,Hg(CN)~+ 
2Kl  +  H30=HgL+Hg(CN),+  2KOH.  With  a  sufficiency 
of  the  iodide,  the  reaction  can  be  leprcsented : — 
2HgO,Hg(CN),+  10KI+  2H.0= 
2(Hgl,,2Kl)+Hg(CN),,Hgl„.2KCTS"  +  4KOH. 

Wlien  excess  of  potassium  iodide  is  present,  the  result  is 
as  follows  : — 

HgO.Hg(CN),+8KI+HsO= 
-•(Hgl,.2Kl)-i"2KCN+2KOH. 

The  "  glistening  crystals  "  formed  when  a  saturated  solu- 
tion of  mercuric  oxycyaniiie  is  treated  with  potassium  iodide 
(Holdermann's  reaction),  consist  of  mercuric  iodide. 
Towards  iodine,  mercuric  oxycyanide  behaves  as  a  mixture 
of  mercuric  oxide  and  cyanide.  Similar  results  are  obtained 
with  bromine  and  chlorine.  When  mercuric  oxycyanide 
is  treated  with  hydrochloric  acid,  the  double  salt  of 
mercuric  chloride  and  cyanide  is  produced.  A  similor 
reaction  takes  place  when  hydrobromic  acid  is  used  in 
place  of  hydrochloric  acid.  When  hydriodic  acid 
is  used,  mercuric  iodide  and  free  hydrocyanic  acid  arc 
produced. — F.  Shdn. 


Deknnining      alkali 


iodidex.         Hupp 
See  XXin. 

Patents. 
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Pancrerm  itrtparaliim  suitable  for  the  trtalmtnt  of  diabetes  ; 

Manu/acture    of    a    .     A.    Zimmermann,    l..ondon. 

From  Chem.  Fabr.  auf  Aktien,  vorm.  E.  Schcring. 
Berlin.     Eng.   Pat.  8514.  April   16.   1908. 

Thk  pancreas  of  a  narcotised  animal  is  laid  bare,  preferably 
when  digestion  is  at  its  height,  and  the  veins  of  the 
pancreas  ligatured  to  produce  stasis.  The  pancreas 
is  removed  after  a  time,  allowed  to  digest  for  24  hours, 
the  albuminous  bodies  precipitated  by  alcohol  and  the 
filtrate  evaporated  in  a  vacuum.  The  preparation  so 
obtained  is  a  tine,  grev,  feebly  smelling  powder,  easily 
soluble  in  water  and  dilute  soda  solution. — F.  Shdn. 

Mercury    compound    Imercuric     p-amiru>phenylar/'onate]  ; 

New  and  method  of  tnantifacluring  the  same.    May 

and  Baker.  Ltd..  and  A.  0.  Bates,  London.  Eng. 
Pat.  8959,  April  24,  1908. 

.Mbrcdric  salts  and  iwlts  of  p-aminophenylarsonic  acid 
can  be  made  to  interact  to  form  mercuric  j)-aminophenyl- 
ar«onat<>.  This  compound  is  insoluble  in  water.  It 
forms  with  halogen  derivatives  of  alkali  metals  or  metals 
of  the  alkaline-earths,  compounds  which  are  soluble  in 
water  and  do  not  coagulate  albumin. — F.  Sitdn. 

p- Aminophcnylarsinic  acid  ;    Mercury  salt  of .     W. 

Griittefien.  Vohwinkel,  Germany,  Assignor  to  Farben- 
fabriken  vorm.  F.  Buyer  und  Co..  Elberfeld.  Germany. 
U.S.  Pat.  914.408.  Mar.  9,   1909, 

Ths  salt  is  obtained  by  the  action  of  mercuric  chloride 
on  p-aminophenylarsinic  acid :  it  is  a  white  powder, 
almost  insoluble  in  water,  and  in.«oluble  in  alcohol  or  ether. 
Yellow  mercuric  hydroxide  is  precipitated  when  the  salt 
is  treated  with  sodium  hydroxide. — W.  P.  S. 

Iron  saltt  ;    Manufacture  of  therapeutically  rciluable . 

0.  Sorger,  Frankfurt  on  Maine,  Germany.  Eng.  Pat. 
23.330,  Nov.   2,   1908. 

The  alkali  salts  of  phosphoric  and  tartaric  acids,  phos- 
phoric and  citric  acids,  arsenic  and  tartaric  acids,  or 
arsenic  and  citric  acids,  are  treated  with  soluble  iron  salts. 
The  formation  of  the  new  salts  may  also  be  brought 
about  by  the  addition  of  a  given  amount  of  tartaric 
or  citric  acid  to  iron  phosphate  or  arsenate  ;  or  by  addition 
of  phosphoric  or  arwnic  acid  to  iron  tartrate  or  citrate. 

— F.  Shdn. 


OrlhudioxyphcnyUUttiiniiits ;      Miinufaciure     of     itpticaUy 

active .     Furbwerke    vorm.    Meister,    Lucius,    und 

Uruning.     Eng.   Pat.  3021.  Feb.  8,   1909.     I'uder  Int. 
Conv..  July  31,  1908. 

Synthetic  racomic  (..dihydroxyphcnyhilkimiinos.  such  as 
synthetii'  suprarenine,  for  instiime,  ciin  l>e  resolved  into 
theii'  optically  iiitive  isonierides  by  treatment  of  their 
tartrates.  d-Su)>raronine  obtained  in  this  way  is  identical 
with  the  natural  jirotluct.     (See  this  J.,  HM)9.  107.) 

— F.  Shun. 

Phenoajdialkytumitioproixmiils  aud  their  ari/l  dcriixUives ; 

Frodurtion    of .      Htali.    I'oulenc    tS-dres   and    E. 

Foumcau.     ¥r.  Pat.  39.5,470,  Dec.  2S,  1907. 

Sbcon  II ARY  amines  are  allowed  to  act  u)>on  pheuylglyiidic 
ether,  or  phenoxychloropropanpl,  when  combination 
between  the  two  takes  place  with  the  formation  of  a 
phenoxvdialkylauiinoproyianol.  The  substance  may  then 
be  treated  so  as  to  esterify  the  alcoholic  hydroxyl  grouping. 

— F.  SiiiiN. 


C.    Ellis,    White 
Washington,   D.C. 


Aldehydes ;     Procas   of    nutking 

Plains,   N.Y.,   and   K.    P.   McElrov 
U.S.  Pat.  (115,946,  March  23,  1909. 

FoHMALOEHViiE  Can  be  made  by  exposing  a  metallic  for- 
mate to  >\  regulated  heat  in  the  jiresence  ofa  current  of  gas 
of  regulated  cooiposition,  which  carries  away  the  form- 
aldehyde. The  formaldehyde  thus  formed  ran  lie 
recovered  by  condensation.  The  formate  ran  t>e  brought 
to  the>  point  where  it  is  heated  in  a  thin,  continuous 
travelling  layer.  Other  aldehydes  can  be  produced  in  s 
similar  manner. — F.  Shdn. 

"  Blackboy  "  ;    Industrial  utilitation  of  the  tree  commonly 

known  in  Australia  as  .     i{.   W.   Wallace  and  G. 

Hevnaud.     First  .Addition,  dated  Dec.  24,  1907,  to  Fr. 
Pat.  .394,234,  Nov.  20,  1907.     (.See  this  J.,  1909,  2.55.) 

The  bark  and  other  portions  of  trees  of  the  Xanthorrhaa 
(Blackboy,  (Jrasstree,  etc.)  are  groimd  und  treated  with 
water.  'ITie  woody  portions  float  to  the  surface  and  can  be 
removed,  whilst  the  resinous  portions  settle  to  the  bottom 
in  a  compact  mass.  The  resin  contains  sugar  which  can 
be  used  to  form  alcohol,  which  in  its  turn  can  be  used  to 
extract  the  gum-resins.  Substances  such  as  camphor 
and  benzoin  can  be  obtained  from  trees  of  this  ty|io  by 
steam-distillation. — F.  Shdn. 

Camphene  and  isobornyl  esters  from  pinene  hydrochloride  : 

Process   for    preparing    .     G.    Wendt.     tier.    Pat. 

207,888,  June  23,  1908. 

Souu  pinene  hydrochloride  (2  parts),  glacial  acetic  acid 
(4  imrts),  and  glacial  phosphoric  acid  (I  part)  are  heated 
unaer  a  reflux  c  ondenser,  at  InCf  ('..  for  one  hour,  when  a 
further  quantity  of  phosphoric  acid  (1  part)  is  added. 
After  14  to  24  hours,  all  the  hydrochloric  acid  will  have 
been  separated.  The  resulting  isobornyl  acetate  always 
contains  camphene  in  solution  ;  the  product  can  be  now 
saponified  und  oxidised  to  camphene  or  "  hydratised." 
Other  organic  acids  may  be  employed  in  place  of  acetic  acid, 
or  the  process  may  be  carried  out  by  means  of  phosphoric 
acid  alone. — T.  F.  B. 

Amides  of  higher  faliy  acids  ;    Process  fur  the  maniifncturt 

of .     O.   A.  ft.  H.   Kosters,  Hemelingen,  and  1.. 

Ott«mann,     Bremen,    Germany.     U.S.     Pat.    915,680, 
March  16,   1909. 

Sbe  Eng.  Pat.  6731  of  1907  ;   this  J.,  1907,  637.— T.  F.  H. 


XXL- PHOTOGRAPHIC      MATERIALS    AND 
PROCESSES. 

Chromatfd  gelatin  films  :     Electrical  method  for  measuring 

the  changes  produced  in   on  exposure  to  the  light. 

H.  Mayer.     Z.  physik.  Chem..  1909.  66.  33—70. 

The  films  were  produced  by  pouring  on  to  carefully 
cleaned  gla.s.s  plates  a  solution  of  4  grms.  of  soft  emiilHinii- 
gelatin  luid  0-5  grm.  of  [lutassium  bichrunute  in  9(i  grmit. 
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of  water,  and  the  changes  produced  on  exposure  to  light 
were  followed  by  measurements  of  the  electric  conduc- 
tivity. It  was  found  tliat  on  exposure  to  light  the  con- 
ductivity of  the  gelatin  decreased  ;  for  the  normal  time 
of  exposure  (1  hour)  this  decrease  amounted  to  several 
])er  cent,  of  the  original  conductivity.  The  percentage 
alteration  of  the  conductivity  was  independent  of  the 
initial  conductivity  of  the  film  (before  exposure).  The 
conductivity  of  the  chromated  gelatin  increased  rapidly 
witli  rising  temperature,  but  the  temperature  coefficients 
for  the  films  before  and  after  exposure  were  different. 
Comparative  measurements  of  the  conductivity  must 
always  be  made  imder  identical  conditions  with  respect 
to  the  humidity  of  the  surrounding  atmosphere,  as  varia- 
tions in  this  had  a  considerable  effect  on  the  conductivity. 
The  sensitiveness  to  light  of  chromated  gelatin,  as  measured 
by  the  percentage  alteration  of  its  conductivity  decreaseil 
with  increase  of  the  age  of  the  film,  at  first  rapidly  and 
then  more  and  more  gradually.  The  changes  in  con- 
ductivity produced  on  exposure  to  light  continued  for  a 
certain  time  on  subsequently  keeping  the  film  in  the  dark. 

— A.  S. 


XXII.— EXPLOSIVES,  MATCHES,  &C. 

GuncoHon  and  nitroglycerin  ;  Improvements  in  'production 
and  application  of .  F.  L.  Nathan.  Royal  Institu- 
tion, Jan.  29,  1909.  (See  this  J.,  1908,  193  ;  1909,  177.) 
In  this  communication.  British  Service  powder  cordite 
was  described,  with  its  preparation,  mode  of  testing, 
etc.  Cordite  originally  consisted  of  nitroglycerin,  58  parts  : 
guncotton  (insoluble  in  nftroglycerin),  37  parts ;  and 
mineral  jelly,  a  product  of  the  distillation  of  crude  petro- 
leimi,  5  parts.  To  effect  the  gelatinisation  of  the  gun- 
cotton,  acetone  is  employed.  A  nitroglycerin  powder  is 
more  powerful  than  a  nitrocellulose  powder,  and  the  more 
nitroglycerin  present  the  more  powerful  the  explosive. 
Therefore,  for  equal  ballistics,  a  smaller  charge  of  the 
former  than  of  the  latter  is  required,  and,  consequently, 
the  chamber  oa])acity  and  the  size  and  weight  of  the 
breech  mechanism  are  reduced  ;  on  the  other  hand,  the 
higher  the  proportion  of  nitroglycerin  the  higher  is  the 
temperature  of  combustion,  and  the  greater  the  erosive 
effects  on  the  surface  of  the  bore  of  the  gun.  The  presence 
of  nitroglycerin  in  an  explosive  allows  of  the  more  easy 
and  rapid  elimination  of  the  solvent  used  in  manufacture, 
and  of  moisture,  a  small  quantity  of  which  is  always 
present  in  nitroglycerin  and  guncotton.  Nitroglycerin 
powders  are  cheaper  than  nitrocellulose  ]iowders,  weight 
for  weight,  and  even  more  so  for  equal  ballistic  effects. 
The  original  cordite,  the  manufacture  of  which  commenced 
in  1890,  contained  a  high  proportion  of  nitroglycerin 
(58  per  cent.),  and  the  erosion  produced,  especially  in 
large  guns,  was  considerable.  In  1901,  a  modified  cordite 
known  as  "  cordite  M.D.,"  consisting  of  nitroglycerin, 
30  per  cent.,  guncotton.  65  per  cent.  ;  and  mineral 
jelly,  5  per  cent.,  was  introduced.  The  constants  of 
explosion  of  cordite  and  cordite  M.D.,  determined  at  the 
Royal  Gunpowder  Factory,  are  as  follows : — 


Kxplosive. 

Densitv 
of  " 
loading. 

Heat  of 

exploeion  at 

coustant  volume, 

water  gaseous. 

Total  gases, 
water  gaseous    Tempera 
at  0*  C,  and      ture    of 
760  mm,        explosion 

Cordite    ....         0'2 
Cordite  M.D.        02 

1156 
965 

00^  per  grm. 
871 

920 

°C. 
26«3 

2.374 

This  shows  a  decrease  in  the  heat  of  explosion  of  about 
16J  per  cent,  and  an  increase  in  the  volume  of  gase.i  of 
about  5J  per  cent.,  w-hilst  there  is  a  decrease  of  289°  C. 
in  the  temperature  of  explosion.  As  would  therefore  be 
expected  the  erosion  produced  by  cordite  JI.D.  is  very 
much  less  than  that  produced  by  the  original  cordite  for 
tile  same  ballistics,  aiul  is  certainly  not  greater,  if  as 
great,  us  that  profluced  by  the  best  forms  of  nitrocellulose 


explosives.     Although    of    minor    importance   to    smoke- 
lessness,  flamelessness  is  a  desirable  quality  for  propulsive 
explosives   to   possess.     In   this   respect   cordite   M.D.   is 
superior  to  cordite  in  the  case  of  rifles  and  machine  guns. 
X  suitable  ingredient  has  not  yet  been  discovered  which 
will  render  smokeless   powders   flaraeless   in  large  gims. 
A  third  ingredient  in  both  kinds  of  cordite,  \nz.,  mineral 
jelly,  although  present  in  a  comparatively  small  proportion, 
is  a  very  important  constituent.     Cordite,  in  the  advanced 
experimental  stage,   consisted   of  nitroglycerin  and  gun- 
cotton  alone,  and  as  their  combustion  produced  no  solid 
residue  of  any  kind,  the  surface  of  the  bore  of  the  magazine 
rifle  in  n'hich  the  early  experiments  took  place  was  not 
fouled  in  any  way.     The  result  was  that  the  cupro-niokel 
coated  bullets,  propelled  in  succession   at   high   velocity 
through  a  clean  barrel,  deposited  some  of  the  cupro-nickel 
in  the  bore.     In  order  to  prevent  this  a  number  of  sub- 
stances   were    incorporated    with    the    nitroglycerin    and 
guncotton,  with  the  object  of  producing  a  deposit  in  the 
bore,  which  it  was  hoped  would  get  rid  of  tho  difficulty 
of  metallic  fouling.     Of  all  these  various  substances  the 
one  which  appeared  to  answer  tho  purpose  most  satis- 
factorily was  refined  vaseline,  and  this  material  became 
the  thu-d  ingredient  of  cordite,  as  eventually  introduced 
into   the   British   Service.     When   the   manufacture   was 
commenced   on  a  large  scale,   vaseline  was  replaced   by 
mineral  jelly,  the  same  material,  but  in  a  cruder  form. 
The  original  object  with  which  mineral  jelly  was  intro- 
duced was  of  no  importance  when  cordite  was  substituted 
for  the  black  and  brown  powders  used  in  large  guns,  but 
in  order  to   have    but  one    kind   of    smokeless    powder 
in  the   service,    mineral   jelly   was   added   to   all   cordite 
whether  for  use  in  small  arms  or  artillery.     Subsequent 
experience  has  demonstrated  how  very  fortunate  was  the 
selection  of  this  material  for  rifle  cordite  and  the  e.xtension 
of  its  use  to  all  sizes  of  cordite.       Mineral  jelly  is  one  of 
the  best  ingredients  it  is  possible  to  have  in  smokeless 
Iiowders  from  the  point  of  view  of  their  chemical  stability. 
This  important  fact,  not  recognised  originally,  was  brought 
out   in   the   following   way:    In   order   to  "facilitate   the 
explosion  of  cordite  in  blank  ammunition   for  the   rifle, 
it  was  cut  into  very  thin  flakes  and  the  non-explosive 
mineral  jelly   was   omitted  from  its   comjiosition.     After 
a    comparatively    short   storage    in    a    hot    climate,    the 
stability  of  the  smokeless  blank,  as  it  was  called,  was  found 
to  have  suffered  seriously,  whereas  the  stabiUty  of  normal 
cordite    containing    mineral    jelly    was    not    appreciably 
affected.     These  facts  led  to  a  thorough  investigation  at 
Waltham  Abbey,  of  the  action  of  mineral  jelly  in  pre- 
serving the  stability  of  cordite,  and  it  was  discovered  that 
mineral  jelly  contained  constituents  which  had  the  valu- 
able   property    of    combining    with    the    decomposition 
products  (the  result  of  prolonged  storage  of  cordite  at 
high  temperatures)  to  form  stable  bodies,  thus  removing 
these  decomposition  products,   which  undoubtedly  exert 
a  deteriorating  influence  on  the  cordite,  from  their  sphere 
of  action.     Smokeless  powders  are  all  subject  to  deteriora- 
tion, and  there  is  very  little  doubt  that  this  deterioration 
is  for  any  given  explosive  a  function  of  the  temperature 
of  storage.     The  higher  the  temperature,  the  more  rapid 
the  deterioration.     The  necessity  therefore  of  some  quan- 
titative test  which  would  enable  a  judgment  to  be  formed 
as  to  the  extent  of  deterioration  suffered  by  any  given 
sample  of  cordite  is  obviously  of  great  importance,  because 
such  a  test  would  afford  the  means  of  determining  how 
much  longer  it  would  be  safe  to  store  any  given  batch  of 
cartridges  or  lot  of   cordite   at   any  given  temperature. 
Any  such  test  must  be  a  heating  test,  and  it  must  be 
possible  to  co-relato  the  temperature  and  duration  of  the 
test  with  any  given  temperature  and  duration  of  storage. 
The  rate  of  deterioration  as  a  fimction  of  the  teraiieratiu-o 
was   determined    by    Will   for   guncotton,    and    later   by 
Robertson  at  Waltham  Abbey  for  nitroglycerin.     From 
these  and  other  experiments  carried  out  at  Waltham  .\bbeyj 
a  factor  of  increase  in  rate  of  deterioration  of  cordite  with 
increase  of  temperature  was  deduced.     This  fa(^tor  having 
been  determined,  what  is  known  as  tho  "  silvered  vessel 
test "  was  worked  out  at  tho  Royal  Gunpowder  Factory. 
In   this   test,    cordito   is   heated   in   a  specially   designed 
vessel  at  80°  C,  a  temperature  not  too  far  removed  from 
those  to  be  met  with  when  cordite  ia  stored  under  the 

S  2 


444 


Cl.   XXm.-AXALYTICAL  CHEMISTKY. 


[April  30,  1»09. 


worst  servioe  conditions,  and  the  number  of  hours'  heating 
at  this  temperature  any  given  sample  will  stand  before 
it  shows  signs  of  active  decomposition  are  ai^cortained. 
Then,  by  means  of  an  equation,  containing  the  factor 
connecting  rate  of  increase  of  deterioration  with  rise  in 
tcraixjrature.  a  calculation  can  l>c  made  converting  the 
houi-8  of  heating  at  80'  ('.  the  sjunplo  witlistoo<l.  to  years 
and  fractions  of  a  year  it  would  stand  at  any  given  tom- 
peratin-o  of  storage,  and  tlioi-ofore  a  knowledge  is  ol)taino<l 
of  how  much  longer  it  would  Ik-  safe  to  store  thus  cordite 
at  any  given  tenii»raturc.  This  test  was  applied  to  a 
considerable  number  of  samples  of  known  age  and  thermal 
history.  From  tho.se  data  anil  knowing  the  number  of 
houi-s  at  80'('.  that  newly made  c  iinlite  iif  good  .stability 
will  stand  before  showing  signs  of  decomposition,  the 
number  of  hours  that  the  ditiei-ent  samples  should  stand 
the  test  wore  calculated.  Wien  the  samples  were  actually 
tested,  the  number  of  hours  heating  at  80^  C.  they  with- 
stood, were  in  clo.se  agreement  with  the  number  of  hours 
it  was  calculated  they  should  stand.  The  form  of  vessel 
in  which  the  heating  is  carried  out  is  the  well-known 
vacuum  vessel  of  Dewar.  A  glass  bulb,  silvered  externally, 
is  enclosed  in  an  outer  bulb,  silvcro<l  internally.  The 
space  between  the  two  is  highly  evacuated  for  the  purpose 
of  limiting  the  dissipation  of  any  heat  evolved  by  cxotuer- 
mic  changes  on  the  one  hand,  and  on  the  other  for  the 
purpose  of  minimising  the  effect  of  accidental  slight 
changes  in  temperature  of  environment.  In  the  centre 
of  the  inner  bulb  is  sit\iated  the  bulb  of  a  thermometer, 
the  stem  of  which  i)as.ses  through  a  cork  in  the  neck  of  the 
vessel.  A  side  tube  is  attached  for  the  purpose  of  making 
observations  on  the  colour  of  the  gases  evolved.  For 
heating  the  vessel,  a  bath  is  i)ro\ided,  with  cylinders 
dosetl  at  the  bottom,  and  wide  enough  to  admit  the 
vo,ssel  to  such  a  depth  as  the  side  tube  will  i>ermit.  The 
bath  is  surrounded  by  insulating  materials.  The  vessels 
are  packed  in  the  cylinders  with  wool  yarn,  and  the  top 
of  the  cylinders  are  closed  with  felt  discs,  to  exclude 
draughts.  The  bath  is  fitted  with  a  gas  regulator  or 
other  means  for  securing  that  the  temperature  of  the 
explosive  is  kept  con.stant.  T'ho  cordite  is  coarsely 
ground,  and  50  grnis.  are  used.  Readings  of  the  ther- 
mometer are  taken  at  intervals,  and  the  time  is  noted 
when  a  rise  of  2°  C.  in  the  tem|x;rature  of  the  explosive 
above  the  temperature  of  80°  6.  occurs.  At  the  same 
time,  visual  observations  are  made  as  to  the  colour  of 
the  column  of  gas  in  the  side  tube,  since  it  is  found  that 
previous  to  the  rise  in  tcm|)eraturo  occurring,  orange- 
coloured  fumes  of  nitric  jieroxide  are  evolved.  When  the 
lPui])craturo  e.xceeds  82°  l"'.,  the  test  is  complete  and  the 
(lask  is  withdrawn.  The  number  of  hours  which  have 
elapsed  since  the  start  of  the  test  is  the  measure  of  the 
stability  of  the  eordite. — G.  W.  .Mel). 


Committee  to  inveatigate  the  Abtl  )uat  lest  for  explosives. 
Times,  April  27,  1909.     [T.R.] 

The  Home  Secretary  has  appointed  a  departmental 
committee  to  investigate  and  report  on  the  best  means 
of  standardizing  with  greater  accuracy  than  at  present 
the  apparatus  and  materials  cmployeJ  m  the  Al>el  heat 
test  for  explosives,  and  to  examine  and  report  on  any 
supplementary  test  or  tests  that  may  1»  submitted. 

The  committee  is  constituted  as  follows: — Major  A. 
Cooper-Key  (Chairman);  Colonel  8ir  Frederic  L.Nathan; 
Captain  A.  P.  H.  Desborough  ;  Mr.  F.  W.  Jones  ;  Captain' 
M.  B.  Lloyd;  Mr.  C.  0.  Lundholm ;  Major  J.  H-  Manscll, 
K.A.  The  secretary  of  the  committee  is  Major  H.  Coning' 
ham,  R.A.,  to  whom  correspondence  may  Ix;  addre.ssed  at 
the  Home  Office. 


Patent. 


Explostves;        Manvjacture    of    .     R.     Escales    and 

M.    Nowak,    Munich,    Cermany.     U.S.    Pat.    Ol.'i  lOfi 
March  10,  1909. 

See  Rng.  Pat,  21,117  of  1907  ;   this  J.,  IB08,  91— T.  F.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 
/  XOROA  XIC—Q  UA  NTITA  TI VE. 

-Victe/  coins  ;   Amilysis  oj -.     W.  ,1.  \i\n  Hcteren  and 

H.  \'an  der  ^^'aerden.  Chem.  W'cckblad,  IIKI'.I  6 
i:.7  — lt;.'>.  Chem.  Zentr.,  1909,  1,  1115. 
The  usual  method  for  the  analysis  of  nickel-copper  alloys 
consists  in  dissolving  in  nitrk;  acid,  sepumting  the  copper 
oloctrolyticully,  removing  nitric  acid  from  the  solution 
by  evaporating  with  suljihuric  acid,  adding  iiTumoniii 
and  ammonium  sulphate,  and  then  separating  the  nickel 
electrolyticullv.  The  authors  find  that  if  a  mixture  of 
sulphuric  acid  with  a  relatively  small  proportion  of  nitrio 
acid  (for  example,  a  jiixture  of  15  c.c.  of  nitric  acid  of 
sp.  gr.  1-3,  25  c.c.  of  sulphuric  acid  of  sp.  gr.  1-8,  and 
40  c.c.  of  water)  be  used  to  dissolve  the  alloy,  the  trouble- 
some evaporation  with  sulphuric  acid  may  be  dispensed 
with,  the  small  quantity  of  nitric  acid  left  "in  the  solution 
being  without  any  injurious  effect  on  the  electro-deposition 
of  the  nickel. — A.  S. 

Aniimnny  ;  Determination  oj .     K.G.Beckett.    Inaug. 

Dissertation,  Ziirich,  1909. 
Thk  author's  work  comprised  a  study  of  the  methoils  for 
the  dclorniination  of  antimony  iodometrically  and  as 
trlsulphide.  tctroxidc,  and  pcnloxide,  and  of  the  sei>ara- 
tion  of  antimony  from  tin.  It  was  found  that  gravi- 
metrically  antimony  can  be  determined  most  accurately 
as  trisiilphide  by  the  methixl  cif  Henz  (Z.  anorg.  Chem., 
ll«i:i.  37.  I)  or  that  of  Vortman  and  .Metzl  (this  J.,  19a">, 
943).  Antimony  tiisulphide  prciipitated  from  hydro- 
chloric acid  solution  always  contains  chlorine.  When 
dried  at  llO^C.  the  red  sulphide  contains  about  1  (jer 
cent.,  and  the  gray  sulphide  al)i>ut  0-5  per  cent,  of  chlorine ; 
on  heating  in  a  current  of  cjirbon  dioxide  at  300"  C,  the 
major  |)ortion  of  the  chlorine  is  evolved  in  the  form  of 
hydrochloric  acid,  from  015  to  0-3  per  cent  remaining 
behind  in  the  residue,  a  quantity  not  sufficient  to  appre- 
ciably inllueuce  the  accuracy  of  the  results.  Antimony 
sulphide  can  be  obtained  quite  free  from  chlorine  by 
heating  it  to  its  melting  point  in  a  current  of  hydrogen 
suli)hi<ie.  Antimony  can  be  determined  accurately  u 
tetroxide  if  the  precipitate  be  ignited  at  800'— fltiO'C. 
in  an  electric  furnace ;  at  1000°  C.  the  tetroxide  is 
appreciably  volatile.  Antimony  cannot  be  determined 
satisfactorily  as  pontoxide.  The  iodometric  process  yields 
results  comparable  with  those  obtained  by  the  trlsulphide 
method  only  when  the  atomic  weight  of  antimony  is 
taken  as  122:  if  the  atomic  weight  1202  be  usixl,' tlie 
results  obtained  iodometrically  are  always  about  1  per 
cent,  lower  than  those  given  by  the  trisiilphide  method. 
The  author  used  pure  antimony  trlsulphide  m  standard 
substance  in  his  experiments.  For  the  separation  of 
antimony  from  tin.  Vortman  and  iletzl's  method  (lue..  ciL) 
is  not  so  good  as  Honz's  modification  of  Clarke's  procata 
(this  J.,  1904,  133).— .\.  .S. 

Sulphates  and  finoridea  ;    Separation  of .     R.  Ehran- 

feld  and  A.  Indra.  (^hem.-Zeit.,  1909.  41.  375—370. 
The  substance  is  mixed  in  a  Rose  crucible  with  ten  times 
it.s  bulk  of  zinc  dtist,  the  mixture  is  covered  with  a  layer 
of  zinc  dust  and  then  heated  for  half  an  hour  over  a  strong 
burner  in  a  stream  of  hydrogen  or  purified  {'Oftl  gas. 
.\ftor  cooling,  the  mixture  is  brought  into  a  tiask  and  a 
few  grams  of  a  mixture  of  precipitated  silica  and  finely 
ground  alumina  added  to  combine  with  the  hydrofluoric 
acid.  Dilute  sulphuric  acid  is  then  run  in  and  the  resulting 
sulphuretted  hydrogen  passed  into  iV/10  iodine,  the  lost 
traces  of  the  gas  being  driven  out  by  boiling  and  by  a 
stream  of  carbon  dio^ude.  Excess  ofA'/lO  thiosulphVe 
is  then  added  and  the  excess  titrated  back  with  N/IO 
iodine.— H.  P.  P. 

Atiali  iodides ;    Acidimetric  determination   of  .     E. 

Rupp    and    F.    Pfenning.     Areh.    Pharm.,    1909,   247, 
108—110. 

The   fact   that  a  solution  of   mercuric  cyanide   becomes 
alkaline  on  the  addition  of  jmtassium  iodide  can  be  aiir<l 
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to  detenniHe  the  aaiount  •£  iodine  present  in  an  iodide 
by  the  following  method.  1 — 2  grms.  of  mercuric 
cyanide  are  dissolved  in  30—50  e.e.  of  water  in  a  100  c.c. 
flask,  and  O'o — l'5grm.  of  the  iodide  added,  with  a 
milligram  or  so  of  potassium  chloride  to  aid  the  precipi- 
tation. This  is  followed  by  the  addition  of  25  c.c.  of 
N I'l  hydrochloric  or  sulphuric  acid.  The  volume  of  the 
liquid  is  made  up  to  100  c.c,  the  liquid  filtered,  and  the 
excess  of  acid  in  58  c.c.  of  the  filtrate  determined  by 
titration,  using  methyl  orange  as  indicator.  1  c.c.  of 
N I'i  acid  corresponds  to  0.0635  grm.  of  iodine  as  iodide. 
The  accuracy  of  the  reaction  is  not  interfered  with  by  the 
presence  of  chlorides,  but  bromides  prevent  a  sharp 
colour  change  with  the  indicator. — F.  Shdn. 

■Barium  carbide,  etc.  [DeterminaCioti  of  carbide-carboti,  and 
of  cyanide  in  presence  of  carbide  and  cyanamide^. 
Kiihiing  and  Berkold.     See  VII. 

Acidity  of  soils.     Albert.     See  XV. 

ORGANIC— QUALITATIVE. 

Distinguishing   gemiine   gum   tragacantb.     Scoville.      See 
XVI. 

ORQA  NIC~Q  UA  NT  IT  A  TI VE. 
Pitch  in  coal  briquettes.     Leo.     iSee  II. 

Organic  and  mineral  impurities  in  rubber.     Pontio.     See 

XIIIC. 

Sulphur  in  vulcanised  rubber.     Pontio.     .S'ee  XIIIC. 

Volatile  acids  in  wines.     Malvezin.     .S'ee  XVII. 

Quinine  in  eincltona  hark.     Dimcan.     See  XX. 

.iconile  root  and  preparations.     Bemegau.     See  XX. 

Calcium  citrate  and  lemon  juice.     Gadais.     .See  XX. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Radium   rays;    ('hemical  action  of   on   water.     M. 

Kernbaum.     Compt.  rend.,  1909,  148,  705—706. 

The  author  allowed  the  rays  emitted  from  radium  to  pass 
through  thin  glass,  an  air  space,  and  then  into  a  vessel 
rontaining  water.  In  this  way  the  action  of  the  a-rays 
was  eliminated.  After  a  month  the  gas  produced  was 
found  to  consist  of  almost  pure  hydrogen,  the  corre- 
spondmg  amount  of  oxygen  being  found  in  the  water  in  the 
form  of  hydrogen  peroxide. — J.  C.  C. 

Oxydases  of  Russula  delica  ;    Some  new  properties  of  the 

.     J.  Wolff.     Compt.  rend.,  1909, 148,  500—502. 

The  author  has  examined  the  oxydasic  enzymes  of  certain 
vegetable  extracts,  particularly  the  glycerol  extracts  of 
Russula  delica.  \Vhen  acting  upon  tyrosine  and  many 
other  substances  which  respond  to  their  oxidising  action, 
these  enzymes  exhibit  their  maximum  activity  when  the 
medium  is  approximately  neutral  to  phenolphthalein, 
whereas  malt  amylase  acts  most  powerfully  in  a  medium 
which  is  neutral  to  methyl  orange.  When  the  neutral 
point  to  phenolphthalein  is  passed  in  one  direction  or  the 
other,  the  oxydasic  reactions  only  take  place  with  great 
difficulty,  particularly  on  the  acid  side.  The  oxydases  of 
Russula  delica  possess  the  property  of  oxidising  a  large 
number  of  colouring  matters,  such  as  sulpbonated  alizarin 
derivatives,  cochineal,  haematoxylin,  quinoline  blue, 
.  Poirrier's  orange  I.,  and  several  colouring  matters  con- 
tained in  flowers.  Poirrier's  orange  II.,  magenta  and  its 
derivatives,  and  methyl  orange  are  not  oxidised.  Some  of 
these  substances  are  oxidised  with  equal  facility  by 
laccase,  e.g.,  haematoxylin  and  quinoline  blue,  others  are 
more  resistant  towards  laccase,  whilst  the  soluble  deriva- 
tives of  alizarin,  cochineal,  and  the  colouring  matters  of 
flowers  are  not  oxidised  at  all  by  laccase.  If  cochineal  be 
d«colorised  by  the  Russula  oxydase  and  the  solution  be 
boiled,  the  colour  is  regenerated.  The  regenerated 
cochineal  is  precipitated  by  uranium  acetate  in  the  form 
of  a  green  lake,  whereas  the  decolorised  solution  is  un- 
affected by  the  uranium  salt.  It  is  assumed  that  the 
Russula   extract   contains   a   reducing   substance   which 


regenerates  the  oxidised  coch  neal  colour.  If  the  Russula 
extract  be  heated  to  65°  C.  it  loses  its  property  of  oxidising 
tyrosine,  but  it  is  still  capable  of  oxidising  the  colouring 
matters  mentioned  above.  The  difference  between  the 
oxj'dase  of  Russula  and  laccase  may  depend  on  ths 
presence  of  a  special  co-enzyme  in  the  Russula  extract, 
but  if  this  be  so,  the  co-enzyme  does  not  resist  boiling, 
since  a  boiled  extract  does  not  render  laccase  capable  of 
acting  on  the  colouring  matters  which  resist  it. — J.  F.  B. 

Hordeum  vulgare   [barley} ;    Selective  permeability  of  the 

coverings  of  seeds  of  ■ .     A.  J.  Brown.     Proc.  Roy. 

Soc.,  1909,  B81,  82—93. 
The  results  of  further  experiments  (see  tliis  J.,  1908,  134) 
show  that  the  selective  power  of  the  coverings  of  the  barley 
corn  is  confined  to  the  testa  and  probably  to  that  portion 
of  it  which  is  derived  from  the  epidermis  of  the  nucellus 
during  the  development  of  the  seed.  The  power  of  the 
seed  contents  of  attracting  water  from  a  saturated 
solution  of  sodium  chloride  shghtly  exceeds  the  osmotic 
attraction  of  the  latter.  Experiments  with  %'olume- 
normal  and  weight-normal  solutions  of  sodium  and 
potassium  chlorides  and  nitrates,  copper  sulphate,  sulphuric 
acid,  tartaric  acid,  and  sucrose  show  that  although  the 
various  solutes  appear  to  regulate  the  diffusion  of  water 
into  the  seeds  in  a  very  similar  manner,  minor  differences 
are  always  observable.  Mercuric  chloride  and  cyanide, 
which  are  only  shghtly  dissociated  in  aqueous  solution, 
diffuse  readily  into  the  seeds,  but  after  several  days  no 
trace  of  mercuric  salt  can  be  detected  in  those  placed  in 
solutions  of  mercuric  nitrate  or  sulphate,  which  are 
highly  dissociated.  Similar  differences  are  observed 
with  the  shghtly  dissociated  cadmium  iodide  and  the 
somewhat  more  highly  dissociated  chloride  and  sulphate. 
Acetic,  formic,  propionic,  and  butyric  acids  pass  freely, 
together  with  water,  into  the  seeds  from  their  aqueous 
solutions  ;  the  entry  of  glycollic  and  lactic  acids  takes 
place  far  more  gradually.  Trichloro-acetic  acid  rapidly 
enters  the  seeds  and  is  the  orJy  strong  electrolyte  capable 
of  so  doing.  When  the  corns  are  immersed  in  .iV/2  or 
N /i  ammonia  solution,  water  diffuses  into  them  more 
rapidly  than  when  water  alone  is  used,  ammonia  passing 
in  at  the  same  time.  Water  is  absorbed  by  the  seeds 
from  solutions  of  alcohol,  aldehyde,  acetone,  and  ethyl 
acetate  approximately  as  it  is  absorbed  from  acetic  acid 
solution  or  when  the  seeds  are  in  contact  with  water  alone  ; 
in  the  anhydrous  condition,  these  substances  do  not  diffuse 
through  the  seed-coverings,  although  they  do  so  readily 
from  their  aqueous  solutions.  Glycerol  and  glycine 
produce  considerable  diminution  in  the  proportion  of  water 
absorbed  and  the  same  is  the  case,  though  to  a  less  extent, 
with  urea  and  ethyleneglycol.  The  author  suggests 
that  the  variations  in  behaviour  exhibited  by  solutions 
of  different  substances  may  be  due  to  differences  in  the 
manner  of  combination  of  the  solutes  with  the  solvent 
water.— T.  H.  P. 


Trade  Report. 


Chemical  industry   of   Norway.     Chem.-Zeit.,   March   30, 

1909. 
Tfieke  are  seven  carbide  factories  in  Norway,  with  a 
total  horse-power  of  57,000.  and  capable  of  producing 
80,000  to  90,000  tons  of  carbide  annually.  The  export 
of  carbide  amounted  to  22,600  tons  in  19U7,  and  36,666 
tons  in  1908.  The  price  fell  15  per  cent,  during  the  year, 
and  the  increase  in  the  number  and  size  of  factories, 
not  only  in  Norway,  but  in  Italy,  France,  and  Switzerland, 
makes  "a  further  fall  probable,  as  the  world's  consumption 
is  estimated  at  no  more  than  180,000  tons.  The  manu- 
facture of  ferro-silicon  is  completely  suspended  on  account 
of  the  over-production  which  followed  the  success  of  this 
industry  in  1907,  when  4,000  tons,  valued  at  £50,000, 
was  exported.  The  manufacture  of  superphosphate 
progresses  favourably,  and  one  of  the  two  large  concerns 
manufacturing  this  article  has  largely  increased  its 
sulphuric  acid  plant.  Several  companies  are  now  actively 
engaged  in  working  up  low-grade  phosphates  into  pre- 
cipitate. The  cellulose  industry  did  well  in  the  early  part 
of  the  year,  but  during  the  latter  half,  production  was 


44« 


NEW  BOOKS. 


[Ai)ci<  30,  l»o^. 


reduced  30  p«r  cent,  all  round  by  arrangement  to  meet  the 
falling  prko.  Little  good  was  socnred  by  this  mojisurc,  how- 
ever. IIS  the  Swedish  factories  failed  to  fall  iiito  line.  The 
ionden!>ed  milk  industry  continues  to  advance,  one  large 
company  having  increased  its  output  nearly  50  per  cent, 
in  the  year.  The  ex|)ort  of  iron  ore  shows  a  slight  set  back, 
and  one  considorKble  undertaking  has  suspended  operations. 
The  export  of  high-grade  titaniteroua  ores,  containing  up 
to  40  per  cent,  of  titanic  acid,  has  reached  considerable 
dimensions.  The  single  large  cement  works  was  destroyed 
bv  lire  in  May,  and  thereafter  the  national  demand  for 
cement,  some  280.000  barrels  per  annum,  was  met  by 
Danish  supplies.  The  factory  has,  however,  been  rebuilt 
and  enlarged,  and  expects  to  render  further  imports  super- 
fluous. The  prospect*  of  the  industry  are  not  considered 
very  bright,  having  regard  to  the  general  Kuropean 
over-production   of  cement. 

Mineral  production  of  Germany  in  190S.     Board  of  Trade  J. 
AprU  15,  lyOU. 

The  following  ore  the  principal  items  of  the  mineral 
production  of  Oermany  in  1908.  as  compared  with  the 
l)receding  year : 


1007. 


1008. 


Quantity.       Value.       Quantity.       Value. 


Metric 

1000 

Metric 

1000 

tons. 

marks. 

tons. 

marks. 

MituraU. 

Coal    

143,185,691 

1,394,271 

148,537.417 

1,531,740 

Liimite 

«2,54«,871 

156,347 

«6.74B,D57 

169,878 

<:raplilt«    

4,03S 

201 

4,844 

248 

.\8phAltum 

126,640 

1,087 

89,000 

774 

T'ttroleum 

106,379 

7,056 

141,900 

0,942 

Itock  salt    

1,28.%13S 

5,989 

1,327,453 

5,932 

Kainlte 

2,624,41i. 

36,117 

2,589,804 

87,027 

lUhtT  potash  salts 

3,124,056 

30,527 

3,500,635 

33,885 

Iriin  ore 

27,697,128 

119,186 

24,224,762 

98,129 

7,'mc  ore 

698,425 

42,293 

706,441 

34,085 

Lead  ore 

147,272 

20,132 

156,842 

15,037 

Copper  ore    

771.227 

26,702 

727,38* 

25,357 

Silver  ore.  and  gold 

ore    

8,279 

1,126 

7,654 

862 

Cobalt  ore 

4,878 

425 

6,081 

500 

ManKooese  ore  . . 

73,105 

881 

67,692 

815 

Pyrites 

196,351 

1,722 

219,455 

1,988 

SaUt  (con'otK). 

Salt 

665,416 

16,473 

665,413 

18,518 

Potassium  chloride 

473,138 

53,108 

508,622 

56,251 

Magnesium  chloride 

32,891 

500 

29,775 

562 

Glauber  salts   . . . 

80,347 

2.290 

72,667 

1,096 

Potassium  sulphate 

60,292 

9,310 

55,755 

8,563 

Magnesium      sul- 

phate    

41.105 

870 

42,976 

826 

Potassium  -  mag- 

nesium sulphate 

3?,r68 

2,654 

33,149 

2,786 

Almuioium      sul- 

phate    

59,472 

3,728 

54,122 

3,348 

ProdudM  0/  rfdue- 

lion  workt. 

Pig  iron 

12,875,159 

824,077 

11,805,321 

715,314 

i^inc    

208,105 

06,673 

216,490 

86,006 

Lead,   pigs,   bars. 

,tc 

142,271 

54,479 

164,079 

46,641 

Litharge 

4,325 

1,772 

6,330 

1,622 

Copper  Ingots  . . . 
Sulphuric       acid, 

31,946 

61,497 

30,001 

37,688 

undlstUled 

1,268,813 

34,890 

1,257,218 

34,218 

Sulphuric       add, 
dtstOled  

124,686 

6,117 

128,522 

5,214 

Produrtt  from  fit 

iron. 

Castings,     second 

fusion 

2,553,448 

480,824 

2,306,678 

«2S,426 

Wrought  Iron  and 

steel— 

a.  Crude    blooms. 

mill  bars,  aud 

cement  steel 

40,443 

4,821 

2«,.'i06 

2.078 

)-.  T-inishert 

wrought  iron 

producta  

617,900 

104,722 

491,318 

75.423 

Cast  iron  and  cast 

steel- 

a.  Ingots 

670,882 

65,034 

690,186 

58,768 

fc.  Slabs.  blUete,  At. 

1,980,495 

101,260 

1.899.22-t 

166,265 

f.  Finished     cast 

iron  product* 

8.7S«,010 

1.319,254 

8,126,740 

i.iM.tze 

New  Books. 


.JaHKESBEBICHT  tJBEB  DIB  LElSTrXOEN  UER  t'HEMlsCHBX 
TEfHNOLOGIE      MIT      BKSON'DEBER      BEItt'CKMICBT(n>Om 

UEB  Klektroihemie  irsii  (Jewkrbkstatistik  vHk 
u.t.s  .1.11111  1008.  Hearbeitot  von  Dr.  Fkbdisand 
FLsniER.  Professor  an  der  I'niversitiit  in  tidttingen. 
1.  Abteilung :  Anorganu*cher  Toil.  Otto  Wigand, 
Verlagabiicluiandlung  m.b.U.,  Leipsig.  1909.  Prioei, 
M.15. 

8vo  volume,  containing  619  pages  of  subject  matter  wMi 
'25(1  illustrations,  and  indexas  of  authors  and  subjeot 
matter,  and  also  a  tabulated  list  of  (!erman  ]iatent8. 
The  subjects  treated  of  are  grouixjd  as  follows  : — I.  Wood, 
peat,  coal  and  coke.  II.  Petroleum,  parafhn.  III.  Illu- 
minating gas.  I\".  .\oetylene.  V.  Water  gas.  VI.  Gene- 
rator gas,  etc.  \'II.  Matches  and  match  eompositiona. 
Extraction  of  Metals  a>'d  Metallubov.     V'lll.  Iron. 

IX.  .\langaue.sc.  nickel,  chromium,  tungsten.  X.  Copper. 
XI.  lioUl.  XII.  Silver  and  load.  XIII.  Zinc,  eto. 
XI\'.  Alloys.  XV.  Metallic  coatings.  I'iiemical  Manc- 
FAcTUBE.  XVI.  Sulphur,  sulphurous  acid,  .sulplmrio 
acid.  XVII.  .\mmouia.  XVIII.  Potash  industry. 
XIX.  Sodium  chloride  and  sodst  XX.  Klectrolvtio 
alkali  and  chlorine.  XXI.  Chlorine,  bromine,  aud  iodine. 
XXII.  Nitric  acid,  nitrate.  XXIII.  Explosive*. 
XXIV.  Phosphates,  artificial  manures,  etc.  XXV.  Car- 
bides, nitrides,  and  silicides.  XXVI.  Metallic  compounda, 
etc.  XXV7I.  Oxygen  and  hydrogen.  XXVIII.  Water. 
XXIX.  Glass :  clays,  cements ;  lime.  XXX.  Earthen- 
ware.s.  XXXI.  Portland  cement,  slag  cements,  etc 
XXXn.  Lime.  lime-sandstone,  and  gvpsum.  XXXIII. 
.\pparatus.     XXXIV.  New    Books.     XXXV.  .Statiities. 

Laboratory  Guide  op  Isditstrial  Chemistry.  By 
.\llen  Rogers,  Ph.D.,  Instructor  in  Indu-strial 
Chemistry.  Pratt  Institute.  Brooklyn,  etc.  Archibald 
Constable  and  Co.,  Ltd.,  10.  Orange  iStreet,  Leioester 
Square,  London.  \V.C.     19tl8.     Price  6s.  net. 

8vo  volume,  containing  154  pages  of  subject  matter, 
and  an  alphabetical  index ;  also  1 1  blank  pages  for 
memoranda.  There  are  24  illustrations.  The  subjects 
treated  of  are  grouped  as  follows : — I.  (ieneral  processes. 
II.  Inorganic  preparations.  III.  Dyeing  of  textile  fibres. 
I\'.  Commercial  organic  compounds,  coal-tar  colours, 
aud  synthetic  oils.  \".  Pigments  and  lakes.  VI.  Driers, 
varnishes,  (jaints.  and  stains.  VII.  Soap,  and  allied 
products.  VIII.  Leather  manufacture.  I\.  Wood  fibre, 
pidp,  and  paper.     X.  Useful  data. 

The  Manuring  of  Hops.     By  Bebnabd  Dyer,  D.Sc. 

Vinton  and  Co.,  Ltd.,  9,  New  Bridge  Street,  Ludgate 

Circus,  I.ondon,  E.C.  Price  Is. 
Pamphlet,  containing  13  pages  of  subject-matter,  and 
two  sheets  of  photographic  illustrations  of  crops,  under 
the  various  manurial  conditions.  Here  are  brought 
up  to  date,  the  results  of  the  continuous  hop  manuring 
experiments  carried  on  by  Mr.  Shrivell  and  the  author  at 
Golden  Green,  Hadlow,  Tonbridge.  showing  the  average 
of  the  re«ulta  of  thirteen  seasons,  together  with  detailed 
results  of  the  crops  of  1907  and  1908. 

MoDKRN  Organic  Chemistry.  (Contemporary  Science 
Series.)  By  Charles  Alex.  Keane,  D.Sc.,  Ph.D., 
Principal  and  Head  of  the  Chemistry  Dejwirtment, 
The  Sir  John  Cass  Technical  Institute,  Ix)ndon.  'Pie 
Walter  Scott  Publishing  Co.,  Ltd.,  Ixmdon  and  Felling- 
on-Tyne.     1909.     Price  68.  net. 

8vo  volume,  containing  488  pages  of  subject  matter, 
with  twenty-nine  illustrations,  and  an  alphabetical  index. 
The  subject  matter  is  sub-divided  and  classified  according 
to  the  following  scheme : — I.  Historical  development  of 
organic  chemistry.  II.  The  stnicture  of  organic  eom- 
)>ounds.  III.  Cliissification  of  orranic  comjnunda. 
IV.  The  aliphatic  hydrocarbons.  V.  The  cyclic  hydni- 
carbons.  Vl.  .Melting  point  and  boiling  point  of  organio 
comixjunds.  VII.  The  sources  of  the  hydrocarbon*. 
VIII.    Hydrocarbon      derivatives.     IX.    Ethereal     salts. 

X,  Derivatives  of  the  lkydra«*rbow  eoDtaining  nitrogan. 


Vol.  XXVni.,  No.  8.] 


PATE^fT    LIST. 


447 


XT.  The  laboratory  methods  of  organic  chemistry. 
XII.  Stereochemistry.  XIII.  The  sugars.  XIV.  Isomeric 
change  and  dynamic  isomerism.  XV.  Heterocyclic  and 
polycyclic  compounds.  XVI.  Synthesis  of  physiologically 
active  organic  compounds. 

The  Chbmistby  and  Literature  of  Beryllium.  ]iy 
Chas.  L.  Pabson-s,  B.S..  Professor  of  Inorganic 
Chemistry  in  New  Hamjishire  College.  The  Chemical 
Publishing  Co..  Easton,  Pa.  1909.  Price  $2.()0. 
Williams  and  Norgate,  14,  Henrietta  Street,  Covent 
(!arden,  London,  W.C. 

8vu  volume,  containing  168  pages  of  subject  matter,  with 
a  valuable  bibliographic  list  of  works  on  herylhum  (pages 
72— lf)8),  and  indexes  of  authors  and  subjects.  The 
subject  matter  is  classified  as  follows  : — I.  Discovery  and 
history.  Preparation  from  l)ciyl.  II.  Metallic  beryllium. 
III.  Normal  compounds  of  beryllium.  IV.  Acid"  .salts. 
V.  Double  salts.     VI.  Basic  comjjouuds. 


Patent   List. 

Where  a  Complete  Specification  accompanies  an  .\ppliration,  an 
aaterisk  i»  affi.ted.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  tlie  Official  Journals 
in  which  acc^eptances  of  the  Complete  Specifications  arc  advertised . 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
vithin  two  months  of  the  said  dates. 


I. -PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

7769.  Walker.     Driers  for  rotary  kilns.     April  1. 

8180.  Pcarce.  Cleaning  or  removing  suspended  matter 
from  gaseous  media.     April  5. 

8260.  Cowper-Coles.     Consumption  of  smoke.    April  6. 

8299.  Dcwhirst.  Furnaces.  [U.S.  Appl.,  Aijril  7, 
1908.]*     April  6. 

8469.  Richardson.  Evaporating  tanks  or  vessels  for 
iicid,  liquors,  &c.     April  8. 

8481.  Blakeley.  Apparatus  for  washing,  cooling,  and 
heating  gases  or  liquids.     A]>ril  8. 

8541.  Boult  (Bradlev).  Drving  apparatus.  [Comprised 
in  No.  25,299  of  1908".]*     April  8. 

Complete  Specifications  Accepted. 

2479  (190S).  Nichols.  Separation  of  the  liquid  and 
solid  components  of  wet  slimes  or  ore  pulp.     April  15. 

7613  (1908).  Brougham  (Preyss).  Raising  the  temper- 
ature of  substances  containing  bodies  sensitive  to  change, 
especially  physiologico-chemical  substances.     A))ril   15. 

9384  (1908).  Kirkham,  Hulett,  and  Chandler,  Ltd., 
and    Hersey.     See    under    II. 

14,674  (1908).  Featherstone.    Filters.    April  7. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

7452.  Fabrv.  Recovering  ammonia  from  cual  gas. 
ilarch  29., 

7470.  Stern.  Apparatus  for  use  in  producing  gas.* 
'larch  29. 

7780.  Duff,  and  Gas  Power  and  By-Products  Co.,  Ltd. 
las  producers.*     April   1. 

8150  and  8151.  Senftner.  Electrodes  for  arc  lamps. 
(ier.  Appls.,  April  14  and  Dec.  17,  1908.]*     April  5. 

8229.  Dempster  and  Sons,  Ltd.,  and  others.  Manufacture 
f  gas.     April  8. 


j        8399  and    H400.    Jones.      Coke    ovens.      [Additions    to 
;    No.  ll.HfiO  of  190ti.]*     April  7. 

8476.  Dempster  and  Sons,  Ltd.,  and  others.  ( Jas  retorts. 
April  8. 

8558.  Parker.    Destructive  distillation  of  coal.    .April  8. 

Complete  Specifications  Accepteh. 

4266  (1908).   Parker.     See  under  III. 

S014  (1908).  Lynm.  Plant  for  recovering  auimunia 
frcjm    producer  gas.     Ajiril    15. 

9.SS4  (1908).  Kirkham,  Hulett,  and  Chandler,  Ltd., 
II nd  Hersey.  Filters,  chiefly  for  u.se  in  purifying  gas. 
April  7. 

9891(1908).  Thirniich.  (ienerating  coal  gas  for  operating 
internal    combustion    engines.     Ajiril    1.5. 

26,027  (19(IS).  A.-G.  f.  Kohlendestillation.  Ite'ovcry 
of  ammonia  from  gases  produced  in  dry  distillation. 
I    Ajiril    7. 


III.— DESTRUCTIVE  DISTILLATION,   TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Applications. 

8026.  Eldrcd.  Increasing  the  efhciencj'  of  ilhiminating 
oils.     April    3. 

8558.  Parker.     Sec  under  II. 

Complete  Specifications  Acobptep. 

4266  (190H).  Parker.  Apparatus  for  the  destructive 
distillation  of  coal  and  other  carbonaceous  substances. 
April  7. 

26,027  (1908).  Act.-Ges.  f.  Kohlendestillation.  See 
under  II. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 
Applications. 

7819.  Newton  (Bayer  und  Co.).  Manufacture  of  vat 
dyeatuffs.     April   I. 

7820.  Newton  (Bayer  und  Co.).  Manufacture  of  acid 
wool  dyestuSs.     April  1. 

7821.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     April  1. 

7905.  Act.-Ges.     f.    Anilinfabr.  Manufacture    of    a 

secondary  disazo  dyestufif.  [Ger.  Appl.,  Aprill  4,  1908.]* 
April  2. 

7931.  Johnson  (Badische  AnUin  imd  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  anthracene  series. 
April  2. 

8144.  Newton  (Bayer  und  Co.).  Manufacture  of  trisazo 
dyestuffs.     April  5. 

8154.  C'assella  imd  Co.  Manufacture  of  red,  chromable 
dyestuffs.     [Fr.  Appl.,  April  7,   1908.]*     AprU  5. 

8416.  Newton  (Bayer  und  Co.).  Manufacture  of  disazo 
dyestuffs.  April  7. 

8438.  Dreyfus,  Tompkins,  and  (Jlayton  Aniline  Co. 
Manufacture  of  halogenated  compounds  of  indigo  and 
indigoid  bodies.     April  7. 

8677.  Bloxam  (Act. -ties.  f.  Anilinfabr.).  Manufacture 
of  sulphurised  dyestuffs.     April  10. 

Complete  Specifications  Accepted. 

7575  (1908).  Newton  (Bayer  und  Co.).  Manufacture  of 
condensation  products  from  1  ■8-naphthylenediamine. 
April    7. 

27,747  (1908).  Imray  (Soc.  Chem.  Ind.  in.  Basle). 
Manufacture  uf  brominated  indigos.     April  7. 
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[April  30,  1909. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND    FINISKI.XC    TEXTILES,   YARNS, 

AND  KIHKKS. 

ArrucATioNS. 

7.VW.  I'nliii)  I'rintors'  Associiition,  ami  Asblnn.  I'm- 
(liictioii   of  icilaiii  tdi'cts  in  calico   iirintiii);.     iMarcli  30. 

"••17.  Kriedricli.  I'rodiictioii  of  h  mili.staiicc  for  use 
ill  iiiakine  artiliciiil  tlirradK,  &c.  {(ier.  Ai>|>l..  Manli  30, 
I'.ms.     Addition  to  No.  4104  of  I!IO«.]'     .Manli  30. 

7(>r>0.  Calico  I'riiitors'  .AsBociation,  and  others.  Pro- 
duction of  omamontal  clTccts  on  textile  falirics.     March  31. 

77.34.  Kansfonl  (Cassclla  und  (\i.).  Production  of  print 
efTect.i   on    falirics.      .Maiih    31. 

7743.  Wetter  (Knoll  nnd  CV>.).  Treatinn  acetvlcelhilose 
to  enhance  its  elasticity  and  its  [lower  of  absorliinj;  dye- 
Btnffs.     lAddition   to    No.    24,2S4  of    1<I07.1*     Maivh   31. 

78H1.  Young.  Continuous  open  bleaching  process  and 
machine  therefor.     April  2. 

807!'.  Green.  Cleaning,  preparing,  and  dyeing  textile 
libros  and   fabrics,   and    materials   therefor,     .\pril   5. 

8270.  Niblett.     See  nnder  .Will  V. 

8331.    Huillard.      Treatment   of  fabrics.*     April   (i. 

8t)(Ml.  .Mayo.  E.xtrnclion  of  grease  and  similar  matter 
from  and  treatment  of  wuol-skins,  textile  and  other 
inat«rials.     April    8. 

CoMPiiETB  Specifications  Accepted. 

872fi.  (I'.IOH).  .John-son  (Hadische  Aniliii  und  Soda 
Kabrik).  Discharge  of  colouring  matters  of  the  thio- 
indigo  and  indigo  classes,     .\pril  7. 

11,834  (1'.I08).  Schneider.  Treatment  of  animal  fibres, 
varn.  or  fabrics  to  modify  their  shrinking  prorarties. 
April  7. 

14,5113  (1908).  Johnson  (Badi.sche  Anilin  \md  Soda 
Kabrik).  Production  of  green,  olive,  and  brown  effects 
in  dyeing  and  |irinting.     .\pril  1.5. 

17,653  (IS)OS).  Frazer.  HIeaching  or  boiling  kiers  for 
linen  or  cotton  piece  goods  or  yarns.     April  15. 

'J1.82!)  (1908).  (Jminder.  Treatment  of  fabrics  in  spread- 
out  form  with  liquids.     .April   15. 

2522  (ISKHI).  Johnson  (Badischc  Anilin  und  Soda 
Fabrik).     i'ce  under  XIW 


VII.— ACIDS.  ALKALIS,   ,\.\l)  SALTS. 

Al'I'UCATIONS. 

7452.    Fabry.     Sec  under  II. 

7495.  Cheni.  Werkc  vorm.  H.  Byk.  Manufacture  of 
solid  durable  i>crborate  preparations.  |(!er.  Appl.,  .April 
14.  190S.)»     March  29. 

7507.  Scrpi'k.  Production  of  aluminium  nitride.  .March 
29. 

7fi33.  .laubert.  Manufacture  of  salts  derived  from 
alkaline,  alkaline  earth,  or  earthy  |>eroxide.'«.  [Fr.  .Appl., 
April  29,   1908.]*     March  .30. 

7720.  L6vy.  Production  of  substances  by  means 
of  chlorine.     March  31. 

7849.  Clark  (Dellwik-Flcisdur  Wassergas-Ges.).  Pro- 
duet  ion  of  hydrogen.     .April  I. 

8409.   Richardson.     See  under  I. 

8.5.55.  Dolphin.  .Manufacturi'  of  copper  ami  other 
nutallic  suliihates.     .April  8.     , 

Complete  Specifications  .Accepteu. 

fi888  (1908).  Troeller.  Extracting,  in  the  sha|«-  of 
oxides,  sulphites,  and  sulphates,  zinc  and  other  metals 
from   ores  and   jiroducls.     April    7. 

6919  (1908).  .Amdts.      Miuinfacture  of  durable  solutions 
of  hydrogen  peroxide.     .April  7. 
SOU  (190,s).   Lyimi.     Set  under  U. 


26,027  (1908).  Act.-Gc8.  f.  Kohlendostillntion.  St 
under  II. 

2.522  (1909).  Johnson  (I{adi8<'he  .Anilin  und  Sodi 
Fabrik).     Sec  under  XIV. 


VIII.     (iL.A.SS,   PO'ITKKV.  AM)  KNA.MKLS. 
.Appucations. 

7685.  CHIT.     Revolying    kilns    for    uiaking    enamella 
and  other  pottery  ware.     Mandi  31. 

7823.  Sievert.     Manufa<'ture  of  glasx  plates.  [Comprisei 
in  No.  25,042,  .Noy.  20.  I'.MW.]*     .April  1. 

8381.   .Vealc  and   King.      Material  for  use  ui  decoi-atinj 
earthen,  china,  and  similar  ware.     April  7. 

8594.   Kowart.     .Apparatus     for     the     nianiifaeture 
glass   in   continuous   sheets.     .A|iril   S. 

Complete  Specification  .A<(Eithi>. 
72.30  (1908).  Sulnian,  Picard.  and  Hcnih.     Applicalio 
of  metallic  coatings  to  articles  of  glazi'd  china,  |Kinel«ir 
or  earthenware.     April    15. 


IX.— BUILDING    MATERIALS,    t^LAVS,    MtJRTAR.- 
AND  CK.MKNTS. 


Appucations. 

7096.   Blaekbuni.    Manufacture  of  bricks,  &»•.    March  S 

8176.  tierlache.    Process  for  i>reser\ing  wood.*    .April! 

819.3.  Soc.  J.  et  .A.  Pavin  dc  Ijifarge.  Manufaeturo  ( 
cement.     [Fr.  .Api>l.,  .May   1.5.   1908.1*     .April  15. 

8675.  Mcllersh-Jackson  (Soc.  J.  et.A.  Pavin  de  Lafarge 
.Manufacture  of  ccmcnt«.     April  10. 

Complete  Specifications  .Accepteu. 

Process     for     pre|>arni 


^ 


IO„5.54  (1908).   Nussbauni. 
wood.     .A|iril    15. 

16,376  (1908).  Prince.  Kilns  for  burning  or  dryiu 
bricks,  tiles,   &c.     April   15. 

25,833  (HH)8).     .Mecke.     Making  cement,    mortar, 
concrete,  even  when  under  pressure,  watertight.    -April 

I 

X.— METAI^    AND    .METALLURGY. 

.ApPLKtATlOSS. 

7519.  Mackenzie  (Stevens).  Process  for  exiractk 
metal  from  ore.*     Alarch  29. 

7811.  .Maicallum.  .Alanufacture  of  steel.  I  U.S.  Api 
Fell.  4.  1909.)*     April  1.  ~ 

8100.  Farmer  and  Graham.  .Alloying  iron  with  coppi 
producing    ironbronzes   and    iron- bra sse.s.     April    " 

Slt>3.  Bloxam  (Treibacher  Chem.  Werkc).  .Manufnctu 
of  pyrophoric  alloys.*     .April  5. 

8287.   Lockwood    and    .Samuel.     Gils    and    oily    liqui 

for   use   in    treating  ores,    Ac     .April    6. 
8457.   Mallmann.     Crucible    furnaces.     .April 
8682.   Penhalc     and     Museall.     Solvent     for     prcofe' 

metals.     April  10. 


Complete  Specifications  Acceited. 

2479  (1908).   Nichols.     Sec    under    I. 
(>S.SS  (lOOH).  Troeller.     See    under    \'II. 
7227(1908).   RoseiiU'ig.     De|>ositing  metals  on  metal' 
surfaces.     .April    15. 

7429  (1908).  Herren9<-hmidt.  Treatment  of  anliaio^ 
and  other  ores.     .April  1.5. 

13.146  (liMIS).  Dor-Delattre.  Extracting  dust  and  fuB 
produceil  by  zinc  furnaces.  &c.      April   15. 

14,926  (190H).  Perry  (Hisinarrkhiitte).  Refining  «t< 
in  elwtric  furnaces.     April  7. 

17..3.'i<l  (190H).  Siemens  und  Halsko  A.-G.  IncrcMii 
the  ductility  of  tungsten.     .Ai>ril   15. 
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17,438  (1908).  Siemens  und  Halske  A. -G.  Manufacture 
of  objects  of  tungsten  or  of  tungsten  and  nickel.     April  7. 

18,596  (1908).  Chalas.  Recovery  of  nickel  from 
silicious  ores.     April  7. 

19,585  (1908).  Usine  de  Desargentation.  Eliminating 
lead,  arsenic,  antimony,  etc.,  from  plumbiferous  copper 
matter,  ore,  or  alloy,  and  simultaneously  recovering  the 
oopjier  as  metal.     April  15. 


XI.— ELECTRO-CHEraSTRY   AND   ELECTRO- 
METALLURGY. 

Applic.^tioks. 

7838.  Xya  Aekumulator  Aktiebolaget  Jungner,  and 
Estclle,     Alkaline   accumulator.*     April    1. 

8194.  Grondal  Kjellin  Co..  Ltd.,  and  Harden.  Electric 
induction  furnaces.*     April  5. 

8195.  Xya  Aekumulator  Aktiebolaget  J\mgner,  and 
Estelle.  Positive  electrodes  for  electrical  elements  with 
alkaline  electrolyte.*     April   5. 

8261.  Bradley  and Thew.  Electrodeposition  of  metals  or 
alloys  on  other  metals  or  alloys,  fabrics,  stone,  jilaster, 
or  wood.     April  6. 

8443.  Salpetersaure  Ind.-Ges.  Electric  furnaces  for 
treating  gases  or  gas  mixtures.  [Ger.  Appl.,  May  22, 
190S.]*     April   7. 

CosrpLETE  Specifications  Accepted, 

10,378  (1908).  Cornelius.      Electric  furnaces.     April   7. 
13,502  (1908).  Knowles.     Electric  furnaces.     April   15. 
5958,    5960,   and   5962   (1909).  Gibbs.      Production   of 
metallic  articles  by  electrodeposition.     April  7. 


Xn.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

ApPLICATIOJfS. 

78.52.  Swiftsure  Synd.,  Ltd.,  Mellor,  and  Baildon. 
Manufacture  or  treatment  of  soap,  oils,  fats.  &c.    April  2. 

8245.  Xoltenius.  Immediate  recovery  of  residuary 
oil  from  bleaching  earths  by  the  use  of  steam.*     April  6. 

8287.  Lockwood  and  Samuel.     See  under  X. 

8674.  Grant.     Manufacture   of   soap.*     April    10. 

Complete  Spbcifications  Accepted. 

'  15,466  and  19,140  (1908).  Common  and  Hull  Oil  Manu- 
facturing Co.  Increasing  the  viscosity  of  castor  oil  and 
rendering  it  miscible  with  mineral  oils.     April  15. 

Xni.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

{A.) — Pigments,  Paints. 

Application. 

8532.  Child  and  Johnston,  Manufacture  of  printing 
and  lithographic  inks.     April  8. 

(C.)— Lndia-Rubbbb, 
Applications. 

8062,  Dogny,  Henri,  and  \'eil-Picard.  Manufacture 
of  products  from  india-rubber  or  other  plastic  material.* 
April  3. 

8271.  Campbell,     See  under  XIV. 

XIV,— TANNING,    LEATHER,    GLUE,   SIZE.    &c. 

Applications. 
7777.  Molhant.    Process  for  depilating  hides.*    April  I. 


8271.  Campbell.  Substitute  for  leather  or  rubber. 
April  6. 

8600.  Mayo.     See  iiniler  V. 

Complete  Specifications  Accepted. 

7580  (1908).  Pianko  and  Knaster.  Manufacture  of 
leather.     April   15. 

26,593  (1908).  Midler.  Production  of  imitation  leather. 
April   15. 

2522  (1909).  Johnson  (Badisihc  Anilin  und  Soda 
Fabrik.  Bleaching  agent  and  its  use  for  bleaching  leather, 
glue,  feathers,  and  straw.     April  15. 


X\a.— SUGAR,  STARCH,  GUM,  &c. 

Application. 

8447.  Boidin.  Treatment  of  amylaceous  materials.* 
April   7. 

Complete  Specifications  Accepted. 

7813  (1908).  Boult  (Sparre).    See  under  XVII. 
18,237  (1908).  McMullen.  Manufacture     of     sugar. 

April  15. 

XVII.— BRE^aNG,  WTNES,  SPIRITS,  &c. 

Application. 

7989.  Faulk-ner,  Collett,  and  Collett.  Malt  extracts. 
Ajiril  3. 

Complete  Specification  Accepted. 

7813  (1908).  Boult  (Sparre).  Production  of  products 
in  addition  to  alcohol  by  fermentation  of  saccharine 
solutions  preferably  maltose.     April   15. 


XVni.— FOODS;   SA^^TATIOX,  WATER 
PURIFICATION;    AND  DISINFECTANTS. 

{A.) — Foods. 

Application. 

8041.  Willmann.  Processes  of  pasteurising  milk. 
[U.S.  Appl.,  May  25,   1908.]*     April  3. 

{B.) — Sanitation  ;    Water  Pukification. 

Applications. 

7464.  I^eigh.  Treatment  of  liquids  in  filter  beds. 
March  29. 

8296.  Candy.     Purification  of  water.     Ajiril  0. 

Complete  Specification  Accepted. 

26,013  (1908).  Maccormac.  Apparatus  for  the  bacterio- 
logical treatment  of  sewage  and  other  polluted  liquids. 
April  15. 

( C ) — Disinfectants. 

Application. 

8270.  Xiblett.  Production  of  a  disinfecting  or  de- 
odorising compound  applicable  also  for  bleaching  ])urposes. 
April  6. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

7743.  Wetter  (Knoll  und  Co.).     See  under  V. 
8175.   Rinraan.     Treatment  of  waste  liquors  from  soda 
pulp    mills.     [Swed.    Appl.,    April    14,    1908,]*     AprU    5. 
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COMPLKTS  Spkcifications  Acceiteu. 

17,810  (1908).  Pienicci.  Manufacture  of  pni)eT8  for 
tiltoriiiK  and  like  uses.     April  15. 

18,600  (1;H)8).  Ccstetnor.  I^reparation  and  treatment 
of  stencil  pjuxr.     April  15. 

2.'i,iU7  (1908).  (iiinn.  Bleaching  pulp  iis(h1  in  the 
manufacture  of  paper.     April  7. 

XX.— FINE  CHEMICALS,  ALKALOinS, 
ESSENTIAL  t)IUS,  AN1>  EXTRACTS. 

ApI'LICATIONS. 

S0f>9.  Kasohig.  Manufacture  of  phenol  esters  chlorin- 
ated in  the  side  chain,  and  of  oxvIh'UZ.vI  al<ohols,  oxy- 
hen /.aldehydes  and  oxylH'Uzoic  acids.*     Ai)ril  3. 

.H4il.  list,  and  Saccharin  Fahr.  A.-O.  vorm.  Fahlberg, 
List,  und  Co.  Manufacture  of  o-sulphaniidobenzoic 
acid.*     April  7. 

Complete  SpEripicATit)NS  AccEPTBt). 

7613  (1908).  Brougham  (l^reyss).     .See   timkr  I. 

itHri'i  (1908).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  reduction  products  of  oxyarylarseni(^ 
acids.     .April    LI. 

21,389     (190K).      Ix-petit.  I'ara-cthoxyphenylaniido- 

methyl   alkaline   i)ul|ihiti-.s   and    process  of   making  same. 
.April    7. 


.\.\1.— riKlTOtiKAI'HIC  M.ATEKIAI.S  A.M) 
I'KOCKSSKS. 

.\PPUCATIONS. 

7518.  Cimningham.  Treating  photographic  priut*. 
[I'.S.  Appl.,  April  9,  1908.]*     .Man-h  29. 

7H(MI.  Hans.  Producing  chromate  glue  pictures  on 
mclnl,  pon-elain,  glass,  &e.*     .April   1. 

Complete  SpEcipirATioNS  Acckptrh. 

7087  (1908).  Donifithorix-.  Photographic  sensitive 
surfaces.     .April   7. 

20,111  (1908).  Soc.  Anon,  des  Plaques  et  Pa|ii«t 
Pliotogruphiques  .A.  Lumidre  et  ses  Fils.  S<reen  or  plate 
for  direit   colour  photogra|)hy.     -April   15. 


XXII.— EXPLOSIVES,  MATCHES,  &a 
Complete  Specifications  Accepted. 

7921  (1908).  Boult  (Iji  Motte).    E.\plo3ives  and  proce 
of   making  the   same.     April    15, 

13,890  (1908).   Ijirsen.       Waterprooling    Masting   cart- 
ridges.    .April   \C>. 
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INFLUENCE  OF  SMALL  QUANTITIES  OF  ARSENIC 

AND  ANTIMONY  ON  COPPER. 

by  a.  h.  hiorns  and  s.  lamb,  a.r.s.si. 

Copper  akd  Arsenic. 

Arsenic  is  well  known  to  have  a  beneficial  effect  on  the 
strength  and  duiabiUty  of  copper  for  many  purposes, 
but  there  is  great  divergence  of  opinion  as  to  the  quantity 
of  arsenic  that  should  be  present  without  prejudicial 
effects.  In  Watts'  Dictionary  of  Chemistry,  it  is  stated 
ttiat  with  0'15  per  cent,  the  metal  becomes  somewhat 
brittle  when  cold  and  very  brittle  at  a  red  heat,  but  it  is  not 
stated  what  the  other  impurities  of  the  copper  were,  hence 
the  statement  is  of  no  value.  Hampe  (Chem.-Zeit.,  1892, 
16,  No.  42)  found  that  0'5  per  cent,  of  arsenic  produces 
no  bad  results,  and  even  when  the  arsenic  is  increased 
to  1  per  cent,  only  a  slight  degree  of  red  shortness,  but  no 
cold  shortness,  could  be  noticed.  He  found  that  copper 
with  0'8  per  cent,  of  arsenic  could  be  drawn  into  the  finest 
wire:  that  small  percentages  of  arsenic  (0'216  percent.) 
even  increase  the  tenacity  of  copper,  but  diminish  its 
electrical  conductivity.  Stahl  (Inaugural  Dissertation, 
Tubingen,  1880)  states  that  a  small  percentage  of  arsenic 
prevents  copper  from  becoming  porous.  Hiorns  (this  J., 
1906,  G16)  showed  that  copper  with  arsenic  up  to  0'4 
per  cent,  was  verj'  malleable  in  the  cold  ;  that  the  same 
result  apphes  to  arsenic  in  the  presence  of  antimony, 
the  proportions  of  each  element  being  0'2  per  cent. ;  that 
arsenic  is  beneficial  in  copper  in  neutraUsing  the  bad 
effects  of  lead  and  even  bismuth.  In  fact,  that  arsenic 
in  the  presence  of  antimony,  makes  the  copper  more 
malleable  than  it  is  with  antimony  alone,  although  antimony 
alone,  when  not  above  0"2  per  cent,  is  present,  oidy  shghtlv 
impairs  the  malleability  of  copper;  and  that  arsenic  in 
copper  is  highly  beneficial,  because  it  deoxidises  cuprous 
oxide,  which  tends  to  destroj'  the  malleability  of  copper. 
Johnson  (Birmingham  Metallurgical  Societj',  1906) 
states  that  copper  with  O'o  per  cent,  arsenic,  has,  in  the 
cast  state  a  tensile  strength  of  10  tons  per  square  inch, 
and  24  per  cent,  elongation.  After  forging,  whilst  hot, 
the  tenacity  was  raised  to  12'75  tons  and  an  elongation 
of  35  per  cent.  By  being  subjected  to  further  mechanical 
treatment  by  rolhng,  the  tenacity  was  14  tons,  and  the 
elongation  48  per  cent.  After  being  highly  wrought 
and  cold   drawn  the  tenacity  of  the  same  cast  copper 
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was  raised  to  159  tons  and  the  elongation  24  to  50  per 
cent. ;  the  specific  gravity  was  also  raised  from  8'83 
in  the  cast  state,  to  8-89t)  in  the  worked  state.  He  further 
states  that  arsenic  has  a  remarkable  effect  in  reducing 
the  conductivity  of  copper.  A  sample  of  electrolytic 
copper  to  which  006  per  cent,  of  arsenic  was  added,  had 
its  conductivity  reduced  as  much  as  19  per  cent. 

Percy  {Metallurgy,  p.  288)  gives  the  conductivity  of 
copper  containing  a  trace  of  arsenic  as  57 '8  and  copper 
containing  2'8  per  cent,  of  arsenic  as  13' 14. 

The  mode  of  procedure  in  the  preparation  of  the  alloys 
was,  first,  to  make  an  alloy  of  pure  copper  and  arsenic. 
This  alloy  was  used  as  a  source  of  arsenic  instead  of 
introducing  it  into  the  copper  in  the  elementary  state. 

Preparation  of  copper  with  high  arsenic  content. — The 
copper  was  melted  in  a  fireclay  crucible  using  the  coke 
furnace.  Metallic  arsenic  was  added  to  the  copper  and 
a  very  rich  copper-arsenic  material  was  thus  formed. 
It  was  kept  molten  for  several  minutes  in  the  furnace, 
and  well  stirred  with  a  charred  stick  of  wood,  after  which 
it  was  poured  into  an  iron  mould  which  had  previously 
been  blacked  over  an  ordinary  gas  flame.  The  material 
was    allowed    to     cool   gradually,    and     then    powdered 
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Fig.  2. 

in  a  large  iron  mortar.  Any  pieces  of  iron  which  it  con- 
tained were  separated  by  means  of  a  large  magnet.  The 
whole  was  then  carefully  mixed  and  sampled  for  analysis. 

Methods  of  analysis. — 0'5  grm.  was  dissolved  in  5  c.o. 
of  strong  nitric  acid  and  5  c.c.  of  water  in  a  small  beaker. 
WTien  dissolved  the  solution  was  evaporated  (until  crystals 
commenced  to  form)  with  3  c.c.  of  strong  sulphuric 
acid.  Cold  distilled  water  was  added  and  the  crystals 
dissolved.  The  volume  of  the  solution  was  made  up  to 
50  c.c.  The  copper  was  extracted  by  electrolysis,  with 
a  current  of  1-5  amps,  and  a  voltage  across  the  terminals 
of  3-3  volts,  a  rotating  cathode  being  used.  Under  these 
conditions,  the  whole  of  the  copper  was  removed  in 
}  hour.  The  cone  was  first  washed  by  distilled  water, 
then  immersed  in  alcohol,  and  finally  in  ether.  It  was 
then  dried  in  an  oven  at  about  50°  C.  for  5  minutes, 
weighed,  returned  to  the  oven  for  another  5  minutes, 
and  then  re-weighed.  The  cathode  was  weighed  before 
and  after  the  experiment,  and  thus  the  copper  contents 
found. 

Testing  deposit. — The  deposit,  which  was  of  a  fine  salmon 
pink,  was  dissolved  in  dilute  nitric  acid  and  evaporated 
to  near  dryness,  and  sulphuric  acid  again  added  to  remove 
the  nitric  acid.     A  strong  solution  of  potassium  hydroxide 
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wss'added  and  the  solntion  well  bofled^for  10  minutes, 
when  it  was  filtered  to  remove'  the  copper  oxide,  hydrogen 
sulphide  passed  into  the  alkaline  'solution,  and  any 
precipitate  filtered  off.  To  the  solution  hydroclUoric 
acid  was  added  until  it  was  just  acid,  and  then  hydrogen 
sulphide  was  passed  for  20  minutes.  A  very  slight 
precipitate  was  produced  which  was  collected  on  counter- 
poised filters,  washed  by  carbon  bisulphide  to  remove 
sulphur,   and   then   weighed   as  arsenious  sulphide. 

Copper  and  arsenic  may  be  separated  if  tJie  current 
density,  speed,  etc..  are  properly  adjusted,  as  was  found 
by  varying  it  in  other  experiments. 

Arsenic  in  solution  ajUr  copper  inn  ritnmid  hy  rUclro- 
lysis. — The  solution  was  evaporated  nearly  to  dryness, 
and  then  10  c.c.  of  strong  nitric  acid  added  and  allowed 
to  stand  for  15  minutes  on  the  hot  plate.  The  solution 
was  then  dilute<l  to  20  c.c.  nnth  water,  and  strong  ammonia 
solution  added  until  just  neutral ;  10  c.c.  were  then  added 
in  excess,  and  then  2  erms.  of  magnesium  chloride  and 
3  grms.  of  ammonium  cnloride  in  '>  c.c.  of  hot  water  (just 
made  alkaline  by  ammonia)  added.  The  solution  was  then 
well  agitated  for  sue  hours  at  intervals  and  the  arsenic  was 
thus  precipitated.  The  precipitate  was  collected,  washed 
with  10  per  cent-  ammonia,  and  then  dried  and  ignited 
apart  from  the  filter,  and  weighed  as  MgoAsoO?.  The 
copper  in  solution  was  so  small  that  no  coloration  could 
be  observed  in  many  cases.  When,  however,  any  was 
observed,  however  slight,  it  was  determined  colorimetrically, 
using  ammonia  and  a  standard  copper  solution. 

ResuUs :— 


Copper     

67-340 

67-320 

Arsenic    

32-691 

.ia.7oa 

, 67-340 

„                                                .<*9.R10 

Averaee 

Average 

67-333 

32-681 

The  following  alloys  were  prepared : 


Deslied. 

Analysis. 

Desired. 

Analysis. 

0-05 

0-05 

1-00 

1-04 

0-10 

0-098 

1-50 

1-395 

0-20 

0-205 

2-00 

1-740 

0-40 

0-382 

2-50 

2-244 

0-50 

0-471 

3-00 

2-581 

u-eo 

0-581 

3-50 

2-893 

0-70 

0-701 

The  copper  used  for  the  preceding  and  subsequent 
alloys  was  pure  electrolytic,  which  contained  a  trace  of 
iron,  amounting  to  0-02  per  cent. 

The  method  employed  was  to  melt  the  calculated  amount 
of  pure  copper  in  a  crucible  made  of  compressed  carbon 
and  then  stir  well  \vith  a  charred  stick,  in  order  to  remove 
any  oxide  which  may  have  formed.  The  calculated 
quantity  of  rich  copper-arsenic  alloy  was  then  added, 
wrapped  in  small  pieces  of  tissue  paper,  and  immediately 
stirred  with  a  charred  stick.  The  alloy  was  then  poured 
into  an  iron  mould,  pri'viously  heated  and  then  blackened 
by  an  ordinary  gas  llame. 

First  set  of  alloys. — Made  as  indicated.  Weight  of 
ingots=2000    grains. 

They  were  cast  in  an  open  mould,  measuring  4  ins.  by 
}  in.  and  |  in.  thick.  The  castings  were  allowed  to  cool 
in  the  mould  and  then  rolled  down  to  a  sufficient  degree 
with  suitable  anneaUngs  in  order  to  obtain  pieces  of  the 
requisite  thickness  to  draw  into  wire. 

Up  to  0-1  per  cent,  the  alloys  showed  a  slight  elevation 
of  the  surface.  From  0"2  per  cent,  up  to  U'4  per  cent, 
the  surface  was  level,  but  above  0'5  |H^r  cent,  a  distinct 
furrow  was  observed,  whirh  appeared  to  increase  a.s  the 
percentage  of  arsenic  was  increased.  Below  0'2  per  cent, 
the  ingots  tended  to  be  a  little  blowholy,  but  all  others 
were  very  sound.  Those  containing '  above  0-5  yter 
cent,  were  perfect  and  no  blowholes  wcrp  seen.  We 
tried  to  cast  an  ingot  of  pure  copper,  but  always  found  it 
filled  with  blowholes,  however  carefully  it  was  melted 
and  cast.  The  metal  became  lighter  in  colour  as  the  per- 
centage of  arsenic  was  increased.  At  ."-.'i  per  cent,  the 
metal   was  almost   the  colour  of  gun-metal.     The   metal 
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appears  to  file  better  as  the  percentage  of  arsenic  is 
increased.  No  clogging  occurred  above  0-5  per  cent, 
arsenic. 

Hardness. — The  ingots  were  filed  at  the  upper  surface 
and  ;x)lished,  and  then  their  hardness  determined  in  terms 
of  that  of  an  ingot  of  pure  copper.  The  scleroscope  and 
the  intensifier  hammer  were  used.  With  incrcssiiig 
arsenic  contents  the  metal  became  harder,  and  the  followioif 
are  the  results. 


Percentage  of  arsenic 
(supposed).' 


Itebound  of  haiumrr. 


0 

0-05 
{;-40 
1-50 
3K)0 


7  degrees 

« 
10 
11 


*  See  analyses  above. 

Pieces  were  cut  o5  each  of  the  ingots  for  microscopic 
investigation. 

Preparation  of  wires  for  conductivity  tests — ^The  ingots 
were  rolled  cold  down  to  0-13.5  inch  with  two  annealings 
at  a  dull  red  heat  (650°  C.  about).  The  strips  so  pre- 
pared were  sheared  by  hand  and  a  strip  about  J  inch 
square  was  used  to  prepare  the  wire.  The  prepared 
strips  were  then  filed  down  to  just  fit  tightly  in  the  first 
hole  of  a  drawplatc.  and  after  annealing  in  a  Bun.vn  flame 
until  just  red.  they  were  allowed  to  cool,  and  then  the  wires 
were  dra«-n  first  on  a  small  drawlx-ncli  and  then  by  hand. 

A'o'&n  on  drawing. — Pure  copper  draws  verj"  well,  but  the 
blowholes  always  cause  it  to  break.  Every  break  was 
across  a  blowhole.  Lepgth,  30  inches.  Passed  50  hole. 
Annealed  after  17  hole  in  drawing.  I^eft  hard.  0-05 
)Kr  cent,  arsenic.  Strip  drawn  to  50  hole.  Ix-ft  hard. 
Annealed  after  5  and  17  holes.  Gave  a  good  wire.  Drawn 
well.  0-1  per  rent,  arsenic.  Drawn  to  .lo  hole.  .Annealed 
after  5  and  17  holes.  Left  hard.  <iood  wire  and  draws 
well.  0*2  per  rutl.  nr.>vfti>.  Drawn  to  '*0  hole.  Annealed 
only  after  17  liole.  Left  hard.  \'erv  good  wire  and 
draws  well.  0-4  per  cent,  arsenic.  Drawn  to  50  hole. 
Annealed  after  17  hole,  flood  wire.  Left  hard.  0-.'> 
per  ecni.   arMuic.     Wo  ex|icrienced  dilliculty   in  gelling 
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a  wire  from  this  alloy.  Three  attempts  were  made 
and  we  always  found  that  the  wire  broke  during  drawing. 
but  no  blowhole  could  be  seen  on  the  fracture.  Surface 
cracks,  however,  were  seen  on  the  ingot  after  rolling,  anfi 
probably  these  were  in  no  small  measure  accountable 
for  the  rupture.  Drawn  to  50  hole.  Left  hard.  Annealed 
after  17  hole.  Rough  wire.  0-6  per  cent-  arscyiic.  Drawn 
to  50  hole.  Annealed  after  17  hole.  Left  hard.  Wire 
again  tended  to  be  weak  owing  to  cracks  on  the  surface 
which  were  small.  0-7  per  cent,  arsenic.  Dr?.wn  to 
50  hole.  Wire  broke  twice  during  drawing.  Small 
surface  cracks  evident.  Left  hard.  Annealed  after 
17  hole.  1  per  cent,  arsenic.  50  hole  passed.  Annealed 
after  17  hole.  Good  wire.  Left  hard.  1-5  per  cent, 
arsenic.  Passed  50  hole.  Annealed  after  17  hole.  Good 
wire.  Left  hard.  2-0  per  cent,  arsenic  Passed  50  hole. 
Annealed  after  17  hole.  Good  wire.  Left  hard.  '2.5 
per  cent,  arsenic.  Passed  50  hole.  Annealed  after  17 
hole.     Left  hard.     Good  wire. 


Fig.  4. 

From  the  remains  of  the  strips  after  the  piece  for  wire 
drawing  had  been  cut  off,  filings  were  taken  and  cleaned 
by  a  magnet.    These  were  reserved  for  chemical  analysis. 

Analysis. — Alloys  were  analysed  by  distillation  with  a 
hydrochloric  acid  solution  of  ferric  chloride.  (See  Figure  1.) 
This  was  made  by  digesting  200  grms.  of  "  Venetian  red  " 
in  one  litre  of  strong  hydrochloric  acid,  just  below  its 
boiling  point,  for  24  hours,  and  making  the  solution  up 
to  one  litre  with  strong  hydrochloric  acid.  The  weighed 
quantity  of  copper  (1  to  "2  grms.)  was  then  added  to  the 
flask  and  50  c.c.  of  solution  poured  down  the  funnel,  and 
distillation  continued  imtil  the  residue  became  pasty. 
Then  another  50  c.c.  of  hydrochloric  acid  was  added,  and 
the  solution  again  boiled  until  nearly  dry.  The  distillate, 
which  was  collected,  was  poured  into  an  8-inch  porcelain 
dish  and  just  neutralised  with  ammonia.  Hydrochlorii 
acid  was  then  added  to  make  just  acid,  and  then  4  grms. 
of  sodium  bicarbonate  added  and  allowed  to  dissolve. 
Starch  was  used  as  an  indicator,  and  then  the  solution 
was  titrated  with  a  solution  of  iodine,  1  c.c.  of  wliich 
was  equivalent  to  0001  grm.  of  arsenic.  In  a  blank 
experiment  one  grm.  of  pure  copper  needed  O'S  c.c.  of' 
iodine  solution.  Those  alloys  above  0-5  per  cent,  were 
aL-so  estimated  b3'  the  revolving  cathode,  as  before 
ixjilained. 

Rollinn  icxU  uj  copper-arsenic  alloys. — A  set  of  alloys 
\\as  made  with  the  following  percentages  of  arsenic: 
nil.-),  0-1,  0-2,  0-4,  0-7,  1-0,  1-5,  20,  2-5,  3-0,  and  3-5  per 
'lilt.  The  ingots  before  rolling  were  2-3(5  inches  long, 
U139  inch  diameter  (thick),  and  0-945  inch  broad.  This 
><et  was  then  pa,ssed  through  the  rolls  one  after  the  other, 
so  that  they  should  have  precisely  the  same  treatment. 
They  were  rolled  cold  down  to  the  smallest  possible  gauge  of 
our  rolls.  After  rolling  they  were  12-5  inches  long  (about) ; 
1  inch  broad,  and  0-02  inch  thick. 

Up  to  0-2  ))er  cent,  the  ingots  frayed  slightly  on  the 
edges,  iiroliably  due  to  enclosed  oxide.  Between  0-2 
and  0-5  per  cent,  the  metal  stood  the  test  exceedingly 
well  and  the  edges  were  perfect.  Above  0-5  per  cent, 
up  to  2  per  cent,  the  metal  again  showed  cracks  at  the 
Above  2    per    cent,    up    to    3-5    per    cent,    the 


metal  rolled  exceedingly  well,  and  did  not  produce  any  large 
edge  cracks.  The  colour  of  the  material  becomes  lighter 
as  the  percentage  of  arsenic  increases. 

This  is  of  course  purely  cold  work,  and  v.'c  do  not  consider 
the  higher  percentages  would  have  stood  a  hot  rolling 
test  as  they  stood  the  cold  rolhng  test.  Pure  copper 
stood  the  rolling  test  very  well. 

Electrical  resistance  and  conductixnUj  of  alloi/i. — Wires 
were  made  from  each  of  the  alloys. 


Arsenic 

length 

Diameter 

Resistance 

Conduc- 

found. 

of  wire. 

of  wire. 

in  ohms. 

tivity  . 

per  cent. 

ms. 

ins. 

0-00 

100 

0-0325 

0-0770 

100 

0-050 

100 

0-0325 

0-0970 

79-4 

0-098 

100 

0-0325 

0-1108 

69-5 

0.182 

100 

0-0325 

0-1201 

64-1 

0-220 

100 

0-0325 

0-1295 

59-5 

0-368 

100 

0-0325 

0-1572 

49-0 

0-38-2 

100 

0-0325 

0-1613 

47-7 

0-417 

100 

0-0325 

0-1679 

45-9 

0.471 

100 

0-0325 

0-1807 

42-7 

0-580 

100 

0-0325 

0-1933 

39-8 

0-701 

100 

0-0325 

0-2321 

33-2 

1-040 

100 

0-0325 

0-2761 

27-9 

1-395 

100 

0-0325 

0-3854 

20-0 

1.740 

100 

0-0325 

0-4665 

16-5 

2-214 

100      . 

0-0325 

0-5744 

13-5 

2-581 

100 

0-0325 

0  6110 

12-6 

Figs.  2  and  3  give  the  curves  for  electrical  resistance 
and  conductivity. 

The  method  of  determining  resistance  was  the  Post  Office 
box  method.  A  D'Arsonval  galvanometer  was  used  to  give 
the  point  when  balance  was  obtained,  and  owing  to  the 
distance  from  the  mirror  being  fairly  great,  the  balance 
could  be  obtained  with  great  accuracy. 

Copper-Antimony  Alloys. 

Copper-aniimony  alloy.  The  copper  was  melted  in  a 
clay  pot  and  antimony  added  until  about  2J  times  the 
weight  of  the  copper  had  been  added.  It  was  readily 
taken  up,  and  the  material  became  very  fluid.  Antimony 
was,  to  a  certain  extent,  volatiUsed,  as  evidenced  by  a  white 
smoke  continually  rising  from  the  pot.  The  material 
was  stirred  with  a  charred  stick  and  poured  into  an  iron 
mould  which  was  blackened  by  a  gas  flame.  This  alloy 
was  very  brittle,  and  could  be  powdered  in  a  large  iron 
mortar.  Iron  was  again  separated  liy  a  magnet.  The 
powdered  material  was  samjjled  and  analysed  by  the 
following  method  : — 0-5  grm.  of  the  alloy  was  dissolved 
in  20  c.c.  of  hydrochloric  acid  and  5  c.c.  of  nitric  acid, 
and  evaporated  to  a  small  bulk,  but  no  precipitate  was 
allowed  to  appear.  10  c.c.  of  hydrochloric  acid  were  again 
added  to  remove  all  traces  of  nitric  acid.  The  solution 
was  then  poured  into  a  solution  of  30  grms.  of  potassium 
hydroxide  and  boiled.  The  black  precipitate  of  copper 
oxide  was  allowed  to  settle,  filtered,  dissolved  in  dilute 
nitric  acid,  and  the  copper  separated  by  the  revolving 
cathode.  Hydrogen  sulphide  was  passed  into  the  alkaline 
solution,  and  any  black  cuprous  sidphide  which  was  pre- 
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cipitated  was  collected  and  added  to  the  former  solution. 
The  solution  was  made  acid  by  hydrochloric  acid  and  kept 
warm  for  one  hour,  when  tho  antimony  was  precipitated 
as  ontimonious  ami  nntimonic  sulphides.  This  was 
collected,  washed  by  carbon  bisulphide  to  roiuove  sulphur, 
then  washed  into  a  wciphcd  porcelain  dish  and  evaporated 
to  drj-ncss,  licalcd  to  "230°  C.  in  carbon  dio.tidc,  and 
weighed  as  antimonious  sulphide. 
Be»ulU:— 


Copper  by  electrolyib, 

corrected  lor  solution  by 

coloration. 

Antimony 
(weighed  as  sulphide). 

32-820 
32-860 
32-860 

67-082 
67-116 
67-128 

Per  cent 
Copper    32-843 


Average  analyni : —    . 

Per  cent. 
Antimony   67-107 

An  attcnipt  was  made  tosi'paratc  the  antimony  from  the 
copper  liy  oxidation  with  nitric  acid.  The  solution 
containing  tlic  copper  was  elect roly.sed  as  in  the  ease  of 
the  coj)per-arsenic  alloy.  It  was  found  impossible  to 
remove  the  copper  from  the  solution,  however  tho  current 
was  varied  or  wliatevcr  was  the  sjjecd  of  the  cathode. 
The  ]>recipitated  copper  always  contained  antimony, 
however  small  the  amount  left  in  solution. 

A  complete  set  of  alloys  was  prepared  having  the  follow, 
ing  percentages  of  antimony.  They  were  made  by  adding 
the  requisite  amount  of  rich  alloy  in  the  same  way  as  in 
the  arsenical  alloys. 


AnUmony  (aimed  at). 


Antimony  (found). 


per  cent. 

per  cent. 

0-1 

0-098 

0-2 

0-203 

0-3 

0-280 

0-4 

0-892 

0-5 

0-461 

0-6 

0-605 

Limit  of  wire  drawing. 

Antimony  not  determined — 

per  cent. 

0-7 

1-0 

1-5 

2-0 

2-5 

3-0 

3-5 

Ingots  were  made  0-1G9  inch  thick,  3-0  inches  Ion?, 
and  1-5  inches  in  diameter.  These  were  rolled  down 
to  0-1065  inch  and  then  sheared  in  older  to  produce  the 
strips  for  wire  <lrawing.  The  alloys  all  showed  faint 
cracks  along  a  plane  at  right  angles  to  the  rolls.  The 
cracks  increased  as  tho  percentage  of  antimony  increased. 
The  limit  at  which  we  could  draw  wire  was  OG  per  cent, 
antimony.  Above  tliis,  however  carefully  annealed, 
the  sample  broke  in  the  wire  drawing. 

Every  ingot   temli-'    fn  liiv   Mnwholes,    even    in    the 


.  ^  »j 


'^^"y^-.v 


higher  percentages,  and  it  shows  conclusively  that  antimony 
has  not  the  oncct  that  arsenic  has  in  removing  or  pre- 
venting their  formation.  With  increasing  antimony 
contents  the  alloy  becomes  nuich  lighter  in  colour. 
Antimony  and  arsenic  appear  to  lighten  the  colour  in  about 
tho  same  degree. 

Effect  of  aiitimonij  on  the  hardness. — According  to 
Scleroscopo  measurements  antimony  docs  not  confer 
hardness  to  the  same  degree  as  araenia 


Antimony  (aimed  at). 


Ucbound. 


per  cent. 

0 

7 

1 

8 

3 

9 

The  ingots  made  for  rolling  were  '2'35  inches  long,  0-139 
inch  Inroad,  aiul  0'94r>  inch  thick.  These  were  cold  rolled 
do\vn  to  tlie  same  dimensions  as  the  arsenic  alloys. 
All  the  alloys  of  antimony  cracked  during  rolling  to  a 
much  greater  degree  than  the  corresponding  arsenic 
alloys. 

Electrical  resistance. — The  alloys  were  first  mode  into 
suitalde  wires,  and  then  the  resistance  measured  in  the 
same  way  as  with  tho  arsenic  alloys. 


LenRth 

t 

1 

Oonduc- 

Antimony. 

of  wire. 

Diameter. 

Refistance. 

Uvtty. 

per  cent. 

Ins. 

ins. 

ohms. 

0 

100 

0-0325 

0-0770 

100 

0-008 

100 

0-0325 

01015 

76 

0-203 

100 

0-0325 

0-11 00 

70 

0-280 

100 

0-0325 

0-1125 

68-6 

0-393 

100 

0-0325 

0-1320 

6«-4 

0-461 

100 

0-0325 

0-1575 

48-9 

0-605 

100 

0-0325 

0-1818 

42-4 

Fio.  C. 


JbCROSCOPICAL  ExAinKATION. 
Copper-arsenic  alloys. — The  sections  selected  for 
examination  were  transverse  and  obtained  from  ingota 
which  were  cooled  quickly  and  very  slowly  respectively. 
•They  were  polished  by  hand  in  the  usual  way  on  graded 
emery  papers  and  finally  on  chamois  leather,  charged 
with  the  finest  rouge.  The  ])hoto-micrographs  were  taken 
with  an  are  lamp,  all  with  the  sjime  magnilication  of 
100  diameters  so  as  to  make  them  strictly  comparable. 
The  illumination  was  normal  in  all  cases. 

In  all  the  alloys  from  0"0o  to  3'."i  per  cent,  the  general 
structure  was  found  to  be  practically  of  the  same  general 
liattern.  This  consisted  of  dark  polygonal  ery.'*tal»» 
\ery  soft  and  diflicult  to  get  entirely  free  from  scratches: 
these  were  bounded  by  a  lighter  coloured  and  harder 
material,  which  was  assumed  to  be  a  .solid  solution  of 
arsenic  in  copper  because  it  was  structureless.  In  the 
quickly  cooled  alloys.  Ilu>  whole  mass  was  found  to  con- 
sist of  these  two  constituents  alone;  the  only  difference 
being  that  with  inen-ase  of  arsenic  the  boundaries  became 
wider  and  the  polygons  correspondingly  less  in  area. 
The  latter  do  not  consist  of  pure  copper.  ina.smuch  as  they 
darken   on   etching,    whereas   pure   copper  does   not.     It 
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is  very  probable,  however,  that  the  boundaries  contain  the 

greater  portion  of  the  arsenic,  for  reasons  which  will  be 

given  when  discussing  the  slowly-cooled  alloys.     It   may 

;      be  stated  that  the  small  blowholes,  which  are  invariably 

'      present,  always  appear  in  the  boundaries  and  not  in  the 

I     interior   of   the   crystals,   from   which   it   may   be   safely 

:     assumed  that  the  boundaries  were  the  last    portions    to 

sohdify.     The    above-mentioned    alloys,  then,  consist    of 

;     soft  cr3'stals  bounded  by  a  harder  and  more  brittle  material, 

which,  while  it  greatly  hardens  and  strengthens  the  mass 

as     regards     tenacity,     diminishes     its     ductility      and 

eventually  makes  the  whole  mass  more  brittle. 

The    slowly-cooled   alloys   were    prepared    by    melting 
I     500  grains  of  the  alloy  under  charcoal,  covering  with  a  lid, 
I     and  then  transferring  to  a  gas  muffle  and  maintaining  at  a 
temperature  of  700°  C.  for  two  hours.     The  gas  was  then 
,      turned  off,  and  the  crucible  left  to  gradually  cool.     The 
:     button  was  then  sawn  through  at  right  angles  to  the  coohng 
f     surface,  and    the   piece    pohshed    and    etched    as    before. 
i     Much  the  same  general  structure  was  observed  as  in  the 
[     quickly-cooled  alloys,  but  both  the  constituents  were  very 
much  larger  in  area  for  any  one  crystal  and  its  boundary. 
There  was  much  less  definition  between  the  crystals  and 
the  boundaries,  the  one  passing  insensibly  into  the  other. 
There  was  also  the  same  proportional  diminution  in  the  size 
of  the  crystals  %vith  increase  of  arsenic  as  with  the  quickly- 
cooled    samples.       There    was,     however,     one     notable 
difference.     In  the  boundaries  appeared  a  new  structureless 
constituent,  of  a  hght  blue  colour,  which  is  very  probably 
the   chemical   compound,   OU3AS.     Very   small   quantities 
of  this  constituent  were  observed  iu  the  alloy  with  0"21 
per  cent,   of  arsenic,  and  gradually  increasing  quantities 
as  the  percentage  of  arsenic  increased.     The  sohd  solution, 
which    forms    the    boundaries,    is    super-saturated    with 
arsenic,  and,  on  slow  cooling,  the  excess  separates  in  the 
form  of  the  above-mentioned  compound.     In  the  5  or   6 
per  cent,  alloys,  slowly  cooled,  the  hght  coloured  boundaries 
have  disappeared  and  are  replaced  by  branching  masses 
of  the  hght  blue  compound,  which,  however,  is  not  con- 
tinuous.    Seeing,  then,   that    the    boundaries    eventually 
yield  this  chemical  compound,  it  may  be  fairly  assumed 
that  they  contain  the  greater  portion  of  the  arsenic  present 
and  only  a  small  portion  is  retained  in  the  copper  crystals. 
,        Fig.  i  contains   0"25  per  cent,  arsenic  quickly  cooled. 

I        Fig.  5         „         0'22  per  cent.         „     slowly        „ 
Fig.  6         „         5"00  per  cent.         ,,     quicldy  cooled, 

and  shows  the  chemical  compound  which  has  separated 
out  from  the  boundaries. 

Copper-antimony  alloys. — The  sections  obtained  for 
microscopic  examination  were  prepared  in  a  similar 
way  to  those  for  the  copper-arsenic  alloys.  In  all  the 
alloys  from  0*1  to  3'5  per  cent,  of  antimony,  the  structure 
was  found  to  be  practically  the  same.  Both  slowly 
and  quickly-cooled  samples  were  examined.  The  structure 
consists  of  dark  polygonal  crystals,  very  soft  and  difficult 
to  get  free  from  scratches,  bounded  "by  a  hghtcr  and 
harder  material.  As  the  crystals  take  a  dark  colour 
on  a  short  immersion  in  hydrochloric  acid,  they  cannot 
consist  of  pure  copper,  and  therefore  contain  a  httle 
antimony.  Prof.  Arnold  ("  Engineering,"  Feb.  7,  1S96) 
remarks  eoncerning  copper  with  0'2  per  cent,  of  antimony, 


"  The  latter  metal  produces  very  thick  brown  cell  walls, 
which  seem  in  area  to  be  altogether  out  of  proportion 
to  the  percentage  of  antimony  present.  On  examination 
with  a  high  power  the  antimonide  meshes  are  found 
to  possess  a  compound  structure  consisting  of  alternate 
dark  and  hght  laminae,  suggesting  that  in  the  first  instance 
an  attenuated  antimonide  involves  the  copper  cells  at 
a  high  temperature,  but  at  a  low  temperature  the  walls 
spUt  up  into  plates  of  pure  copper  alternating  with 
those  of  a  less  basic  antimonide." 

In  our  experiments  the  material  of  the  boundary  walls 
was  structureless,  with  a  magnification  of  1000  diameters, 
for  alloys  with  small  percentages  of  antimony.  The 
alloys  with  higher  percentages  of  antimony  contain 
small  crystals  of  impure  copper  surrounded  by  wide 
boundaries  of  varying  widths,  which  contain  a  neutral 
gray  or  bluish  constituent  in  the  form  of  irregular  patches. 
As  this  constituent  separates  out  from  the  boundaries 
it  is  inferred  that  the  boundaries  consist  of  a  solid  solution 
of  antimony  in  copper  from  which  the  chemical  compound, 
Cu3Sb,  separated  on  slow  coohng.  The  amount  of  this 
structureless  compound  increases  with  increase  of  antimony, 
until  the  boundaries  are  entirely  replaced  by  it. 

Fig.  7  cont.ains  0"4  per  cent,  antimony,   quickly  cooled 
Kg.  8         „        0-4    „      „  „  slowly  cooled. 

Discussion. 
The  Chairman  said  this  important  paper  could  not 
have  been  deUvered  in  a  more  appropriate  place,  because 
more  copper  was  consumed  in  Birmingham  than  in  any 
other  manufacturing  centre.  He  hoped  that  through  the 
agency  of  the  Institute  of  Metals,  copper  and  non-ferrous 
metals  would,  by  means  of  papers  similar  to  the  one 
read  to  the  meeting,  be  placed  on  the  same  level  as  iron 
and  steel  had  been  through  the  agency  of  the  Iron  and 
.Steel  Institute. 

Professor    Tubnek    said    that    20    years    ago    certain 
elements   were   known   to   have   ill-effects   on   steel,   and 
it  was  assumed  that  the  same  would  occur  ivith  regard  to 
copper,   and   that  it  was  necessary   to  have  a  perfectly 
pure  copper  in   order  to   get  a   good   material.     It  had 
long  been  known,  however,  that  arsenic  for  certain  purposes 
was  not  merely  not  injurious,  but  that  it  was  absolutely 
beneficial  or  necessary.     Many  years  ago  he  analysed  a 
sample  of  copper  which  contained  about  0*76  per  cent, 
of  arsenic,  and  the  material  was,  apparently,  quite  satis- 
factory.    For  wrought  copper  for  certain  purposes  arsenic 
was    regularly    added    and    was    satisfactory.     Arsenic 
had  two  distinct  effects  on  copper.     In  the"  first  place 
the    tenacity    of    the    copper    was    distinctly    increased, 
especially  at  high  temperatures,  while  its  working  properties 
were  not  seriously  interfered  with  ;    and,  on    the    other 
I    hand,  there  was  a  very  marked  reduction  in  the  conduc- 
j    tivity.      It  would  be  interesring  to  compare  the  curves 
I    (which  had  been  shown)  with  reference    to  the  effect  of 
I    antimony  and   arsenic  on  conductivity  with   the  results 
and  theoretical  conclusions  of  Guertler  (Z.  Anorg.   Chem., 
1906,  51,  397  ;    1907,  54,  58).     His  own  impression  was 
that   the   figures   shown   would    be   found   to   correspond 
with    the   general   laws   that   had    been    adduced.     That 
antimony  had  less  effect  than  arsenic  would  be  in  accordance 
with   those   laws.     In   the   determination   of   arsenic,   he 
was  doubtful  as  to  the  wisdom  of  boUing  the  iron  arsenic 
solution  down  so  as  to  become  syrupy  ^nd  then  distUhng 
again,  because  the  ferric  chloride    might,  if  overheated, 
liberate  an  appreciable  amount  of  chlorine,  and  if  one  were 
working  by   the  method   described,   that  chlorine  might 
interfere.     He  was  interested    in    the    scleroscope    tests, 
and    he    thought   the    results    would   agree    with   certain 
observations  he  had  been  making  lately  not  on  arsenic, 
but   on   copper,   under   various   circumstancer   and    with 
various  elements.     When  using  this  fascinating  instrument 
they  would  in  testing  various  kinds  of  metals  find  con- 
siderable enUghtenment,  and  many  puzzUng  observations. 
Mr.  F.  Flatten  said  that  many  years  ago  it  was  the 
custom  of  all  engineers  to  specify  that  arsenic  should  be 
reduced   to   less   than   0  15   per  cent.      There   was   now, 
however,      general     agreement     that     the     presence     of 
arsenic  in  copper  was  beneficial.     All  engineers  specified 
it,  in  ceitain  amounts,  up  to  0-55  per  cent.   It  was  certainly 
useful  to  have  the  matter  followed  out  to  its  limits  as  had 
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been  done  by  the  authors  of  the  paper,  and  the  curves 
put  on  record.  These  cxpcrimente  were  all  done  by 
crucible,  but  lie  would  like  to  a«k  the  authors  if  they 
could  give  nay  expliuiutioii  of  tlie  following  facta.  When 
producing  a  'cop|>er  containing  a  ccrtiiin  percentage  of 
arsenic,  it  was  the  custom  in  the  relinery  to  add  the 
arsenic,  because  arsenical  copper  did  not  come  into  the 
market  in  any  consicienilile  quantity.  It  came  moHtly 
in  Bessemer  bars,  and  the  arsenic  was  blown  out,  so  that 
they  liad  to  add  it.  When  they  added  arsciiious  oxide 
the  effect  on  the  tensile  strength  of  copper  was  practically 
ncghgible,  but  if  metallic  arsenic  wciv  added  to  the  copper 
in  the  refinery  furnace,  there  was  an  increase  in  the  tensile 
strength.  The  addition  of  the  arsenious  oxide  seemed  to 
have  no  effect  except  on  the  question  of  conductivity. 
As  to  the  analysis  of  arsenical  copiwr.-;.  engineers  specified 
a  coppiT  witli  0-3  to  Uo  per  cent,  arsenic,  and  with  this 
margin  at  auy  rate  for  works  purposes,  it  was  sulticicntly 
accurate  to  titrate  the  distillate  direct.  An  absolutely 
accurate  result  running  into  the  third  decimal  place  could 
be  obtained  by  precipitating  the  arsenic  from  the  distillate 
in  the  form  of  sulphide,  dissolving  it  in  water,  and  then 
titrating  as  mentioned  in  a  iiaper  he  read  before  the 
Society  some  years  ago. 

Jlr.O.  F.  Hudson  said  the  two  photographs  showing  the 
structure  of  quickly  cooled  and  slowly-cooled  alloys,  showed 
that  in  the  case  of  arsenic  the  copper  could  hold  02  i>er 
cent,  at  least  in  solid  solution.  He  understood  that  the 
authors  were  of  the  opinion  that  the  dark  and  light  portions 
represented  in  the  slowly-cooled  alloy  two  constituents ;  but 
he  thought  it  was  clear  that  they  showed  a  simple  solution 
of  the  arsenic  and  copper  :  the  dark  and  lighter  ))ortious 
merged  gradually  one  into  another,  darker  portions 
representing  the  parts  slightly  freer  from  arsenic. 

ilr.  E.  A.  Lewis  said  liis  experience  of  arsenical  cojiper 
made  in  the  refineries  was  that  it  always  contained  a 
certain  percentage  of  oxygen,  and  nearly  always  as  much 
as  in  a  non-arscnicad  copper.  It  seemed  that  the  arsenic 
did  not  remove  the  oxygen.  With  regai-d  to  the  structure 
of  antimonial  copper,  Arnold  stated  some  years  ago 
that  the  coppcr-antimoniil  boundary  was  a  compound 
structure.  It  seemed  that  it  depended  entirely  on  tlio 
rate  of  cooling,  and  the  weight  operated  upon.  With 
regard  to  the  point  raised  about  estimating  arsenic, 
he  did  not  find  it  nccessarj'  to  evaporate  down  to  dryness. 
He  took  a  comparatively  long  time  for  the  distillation 
— about  two  hours — and  titrated  arsenic  direct. 

Mr.  D.  M.  Levy  suggested  that  the  aulliurs  of  the  paper 
should  continue  their  investigatiouo,  and  show  the  effect 
of  increasing  quantities  of  oxygen  on  the  alloys  that 
they  had  prepared.  That  was  a  point  of  practical 
importance.  The  general  idea,  he  thought,  was  that 
arsenic  combined  with  copper  to  form  a  compound 
which  passed  into  solid  solution,  and  which  miglit  separate, 
on  further  cooling,  to  form  tlie  boundaries  which  interfered 
with  the  electric  conductivity  and  similar  properties. 
The  effect  of  oxygen  might  Ik>  to  form  an  insoluble  copper 
arsenate,  which  would  collect  the  arsenic  into  the  form 
of  nodules  and  not  have  so  damaging  an  effect  on  the 
conductirity  and  other  pro])ertics  of  arsenical  copper.  Some 
years  ago  a  pajier  was  pubUshed,  sliowiiii;  that  the  effect  of 
arsenic  on  copper  was  not  so  great  unless  there  was  a 
certain  quantity  of  lea<i  present.  Oxygen  was  not  men- 
tioned, but  it  seemed  to  him,  irom  a  large  number  of 
tests  on  metal,  that  the  presence  of  arsenic  and  lead  was 
more  desirable  than  the  presence  of  either  of  them  alone. 
It  would  be  interesting  to  have  some  tests  done  on  the 
hot  rolling  or  drawing  of  those  alloys  to  sec  if  thoso 
boundaries  might  pass  into  solution  at  higher  temperatures 
and  show  better  working  ])roperties. 

Mr.  E.  J.  Batv  said  he  had  taken  several  photogra])hs  in 
regard  to  this  question  of  arsenic  in  electrolytic  copper. 
He  started  with  a  liigh  conductivity  copper  which  always 
gave  the  same  definite  structure.  In  the  electrolytic 
copper  used  there  was  about  O'l  jxr  cent,  of  oxygen 
and  01  per  cent,  of  other  impurities.  Wlu-n  he  added 
metallic  arsenic  to  that,  in  small  proportion,  he  found 
that  the  structure  was  absolutely  ehangi'd.  If  lie  added 
copper  oxide  to  introduce  oxygen,  as  long  as  the  total 
impurities  were  less  than  0"o  per  cent.,  tb<;  structure 
approached    the    electrolytic    gtruoturu    again,     but    the 


I  crystal  boundaries  became  pitted,  which  he  thought  was 
I  due  to  the  oxygen  from  tlie  bismuthates  and  arsenates 
I  which  separate  at  the  crystal  boundaries  on  cooling. 
I  He  knew  that  in  impure  coppers  with  oxygen  added 
j  the  conductiWty  was  much  better  tlian  when  tlie  oxygen 
I  was  not  there,  and  by  melting  under  charcoal,  one  got 
I    low  conductivity  again. 

Mr.  F.  JonxsoK  pointed  out  that  the  authors  had 
1  not  spoken  of  the  elTeet  of  arsenic  on  copper  at  high 
I  temperatures.  It  was  this  ])artieular  property  which 
seemed  to  be  the  great  point.  Another  great  advantage 
of  arsi'nic  was  that  it  raised  the  ]>oint  at  whicli  copper 
became  annealed.  It  also  made  it  tougher  at  all  temper- 
atures. These  facts  were  of  immense  importance  when 
cop[K'r  had  to  be  used  for  loco,  jilates  and  tubes.  The 
use  of  arsenic  considerably  modified  the  effect  of  bismuth. 
He  was  surprised  to  hear  that  copjx-r  containing  0'5 
per  cent,  of  antimony,  was  hanl  to  draw  into  wire,  and  a 
pajK^r  read  by  Mr.  T.  Johnson  in  I'JOti,  before  the  Birming- 
ham Metallurgical  Society,  contained  a  table  bearing  OD 
this  jxiint.  In  this  i)aper  he  gave  a  copper  with  0"5 
per  cent,  of  antimony  which  had  a  tensile  strength  of 
15'G  tons  per  square  inch  and  an  elongation  of  45  per  cent., 
and  had  had  a  good  ileal  of  w  iirk  put  on  it.  That,  lie  thought, 
must  be  due  to  the  fact  that  the  copper  was  a  refined 
coi)per  containing  oxygen  as  w  ell  as  antimony.  He  thought 
the  hardness  of  tlie  copper  quoted  by  the  authors  was  due 
to  the  fact  that  it  contained  no  oxygen. 

Mr.  A.  H.  HiORNS,  in  re-ply,  referred  first  to  somo 
peculiarities  he  had  detected  in  carrying  out  the  experi- 
ments. Mr.  Stansbie  had  read  a  paper  on  the  effecta 
of  small  quantities  of  elements  on  copper  with  regard 
to  their  action  with  nitric  acid.  From  those  experiment* 
he  was  led  to  the  conclusion  that  0'215  per  cent,  arsenic 
in  copper  was  a  critical  point — that  above  and  below  that 
percentage  there  was  a  different  action  and  that  different 
amounts  of  gases  were  given  off.  From  some  experimenU 
wlijch  he  conducted  some  time  ago  on  the  effect  of  arsenic 
on  copper,  he  found  when  he  arrived  at  a  certain 
pcreentage,  that  a  blue  constituent,  totally  different 
from  the  others,  separated  out  on  the  boundaries.  On 
increasing  the  quantity  of  arsenic  this  blue  compound 
increased  in  quantity,  until  finally  he  arrived  at  a  per- 
centage when  the  whole  mass  consisted  of  the  blue  coutr 
pound.  After  analysis  that  was  found  to  be  a  chemical 
compound  containing  28"34  per  cent,  of  arsenic.  From 
that  he  was  led  to  state  with  considerable  certainty  that 
the  small  quantities  of  this  blue  substance  separating  out, 
even  when  the  percentage  of  arsenic  was  small,  were 
the  same  com]H)und,  and  he  was  therefore  led  to 
consider  that  the  influence  of  arsenic  on  copper  waa 
largely  due  to  this  compound.  He  was  of  opinion  that  this 
compound,  CU3AS,  in  copper  was  in  soUd  .solution  under 
certain  eireumstances  ;  in  other  cireumstanees  it  si'parated 
out.  They  found  when  there  was  as  low  as  0"22  percent, 
of  arsenic  there  was,  on  very  slow  cooling,  a  sUght  separ- 
ation of  this  compound.  That  did  away  with  the  trans- 
formation point  at  0'215  per  cent.,  because  they  weeo 
led  to  expect  if  no  separation  could  bo  brought 
about  by  long  cooUng  below  0'25  per  cent,  that  that 
would  show  the  reason  why  there  was  a  difference  in  the 
properties  below  and  above  that  point.  It  seemed 
reasonable  to  suppose  that  by  extremely  long  continued 
cooling  and  with  the  smallest  percentage  of  arsenic 
this  compound  might  separate  out.  Did  this  chemical 
compound  therefore  liave  any  inHuence  on  the  properties 
of  the  copper  ?  He  thought  it  did.  Those  propertiea 
would  differ  according  as  tliis  chemical  compound  wa» 
in  the  free  state  or  in  the  stale  of  sohd  sohition.  To 
their  surprise  they  found  that  in  the  nciglibouthuod 
of  O'H  per  cent,  arsenic  there  was  a  difference  in  the 
malleabiUty  of  the  copper.  From  these  observations 
he  was  led  to  ronsider  that  it  was  not  safe  to  int/oduco 
more  than  0"2  \icr  cent,  of  arsenic  into  copper,  although 
the  quantity  of  the  chemical  compound  on  slow  cooling 
made  little  difference.  But  as  one  gradually  increased 
the  jurcentago.  the  arsenic  became  more  and  more  dele- 
t«Tious.  They  found  Ijetwwii  0*5  and  1  jier  cent,  tlui 
inallcabilily  seemed  to  diminish,  and  when  they  pasaed 
1  per  cent,  and  got  up  to  2  jht  cent,  and  3  (x-r  cent,  they 
had  a  metal  which  rolle<l  almost  perfectly.     It  was  harder 
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than  pure  copper.  There  was  more  of  this  chemical 
compound  separated  out,  so  it  seemed  that  the  separation 
of  the  compound, which  always  took  place  in  the  boundaries, 
had  Uttle  influence  upon  the  malleability  and  the  con- 
ductivity of  the  copper  with  these  higher  percentages 
of  arsenic.  But  when  a  certain  amount  was  separated 
out,  the  property  seemed  to  go  back  again.  With  a  small 
percentage  of  arsenic — under  0"5  per  cent. — the  copper 
ought  to  be  more  brittle  by  slow  cooling  than  by 
quick  cooling.     By  rapidly  causing  the  metal  to  consohdate 

■  80  as  to  prevent  the  separation  of  this  compound,   the 
.    metal  ought  to  be  more  malleable  than  when  slowly  cooled. 

He  would  hke  to  ask  Mr.  Flatten  whether  the  same 
quantity  of  arsenic  was  found  in  the  finished  copper 
as  in  the  case  of  adding  metaUic  arsenic. 

Mr.   PL.4TTEN  :     Exactly. 

Mr.  HiORNS  rephed  that  it  could  not  be  a  matter  of 
the  arsenic  not  being  reduced,  and  remaining  as  oxide. 
It  was  possible  that  when  the  oxide  was  reduced,  if  the 
arsenate  were  not  formed,  and  these  reversible  actions 
took  place,  it  might  form  copper  oxide.  With  a  certain 
quantity  of  arsenic  introduced  into  copper,  the  first 
small  proportions  acted  by  reducing  the  oxygen  in  the 
oxide  of  copper  because  they  found,  that  with  small 
percentages  of  arsenic,  the  added  amount  of  arsenic 
was  in  every  case  lower  by  analysis.  But  when  they 
arrived  at  a  certain  percentage,  the  amount  of  arsenic  was 
practically  the  same.  They  assumed  that  a  certain 
quantity  of  the  arsenic  acted  in  reducing  the  copper 
oxide.  With  regard  to  the  micro-structure  of  the  alloys, 
with  the  point  raised  by  Mr.  Hudson,  he  was  quite  in 
accord.  He  had  not  been  able  to  confirm  Arnold's 
experiments  about  the  double  line.  Arnold  considered 
there  was  a  line  running  through  the  boundary  separating 
it  into  two  divisions,  something  hke  the  action  of  bismuth 
in  copper.  In  investigating  the  action  of  oxygen  on 
copper,  the  difficulty  was  in  the  analysis  of  oxygen. 
Perhaps  the  most  important  question  was  that  in  relation 
to  the  action  at  high  temperatures.  Many  alloys  had 
been  tried,  to  find  what  was  the  effect  on  the  mechanical 
properties  by  an  increase  of  temperature.  Aluminium 
bronze,  for  example,  was  a  most  excellent  metal  in  the 
cold,  but  it  was  absolutely  fatal  for  rivets  in  copper  plates 
in  fire-boxes,  because  in  a  short  time  it  would  scale  badly, 
and  become  very  weak,  and  the  copper  plate  itself  would  be 
distorted.  As  arsenic  was  put  into  copper  for  the  purpose 
of  resisting  rupture  at  high  temperatures,  the  question 
was  of  supreme  importance.  It  seemed  that  arsenic 
had,  too,  that  extremely  valuable  property  of  enabling 
copper  to  resist  the  corrosive  action  of  the  gases,  as  well 
as  wear  and  tear  ;  and  he  believed  that  copper,  with  a 
certain  quantity  of  arsenic,  acted  better  than  any  other 
aUoy,  save,  perhaps,  manganese  bronze.  But  copper 
with  manganese  had  the  disadvantage  that  if  it  was 
brought  into  flame  it  corroded.  They  might  say  that 
copper  with  arsenic  was  the  most  valuable  of  all  the  metals 
for  resisting  high  temperatures,  and  the  question  which 
arose  was  only  as  to  how  much  arsenic  might  be  safely 
introduced. 

Mr.   Lamb  referred  to  the  question  of  estimating  the 
amount  of  arsenic  in  copper.     He  agreed  with  Professor 

■  Turner  that  care  was  necessary  in  heating  down  to  a 
syrup.  Care  was  necessary  that  the  flame  did  not  come 
into  contact  with  the  side  of  the  retort,  or  chlorine  was 
Uberated.  It  was  well  to  use  a  low  flame  and  an  asbestos 
pad.  Mr.  Platten  said  it  was  a  rough  works  method. 
He  found  it  could  be  made  accurate  to  less  than  I  per  cent, 
if  a  weak  solution  of  iodine  was  used.  He  found  that 
0-8  c.c.  was  used  when  one  grain  of  pure  copper  was 
distilled  with  the  same  amount  of  solution.  Taking  the 
alloy,  0-1  per  cent,  of  arsenic,  they  found  it  came  to  0-098. 
Di.stilling  to  dryness  was  not  necessary-     Taking  a  low 

•  bulk  was  necessary  with  the  high  percentage  alloys.  Up 
.  to  1  per  cent,  it  might  not  be  necessary,  but  after  that 
'  it  was  necessary  to  evaporate  to  syrup  and  distil  a  second 
time.  He  found  that  answered  witli  copper  precipitates. 
They  were  distilled  with  .50  c.c.  of  the  solution,  and  then 
the  arsenic  determined.  The  bulb  was  ])ut  back  and  dis- 
tilled with  another  50  c.c,  but  not  taken  to  drjmess. 
An  appreciable  quantity  of  arsenic  then  came  over,  and  by 
reducing  to  dryness  the  last  traces  of  arsenic  were  removed. 
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THE     ACTION     OF     SULPHURIC     AND     NITPJC 
ACIDS  IN  THE  NITRATION  OF  CELLULOSE. 

BY    C.    NAPIER   HAKE    AND    MARCUS    BELL. 

A  previous  investigation,  "  On  tlie  formation  of  sul- 
])huric  esters  in  the  nitration  of  cellulose  and  their  influence 
on  stability"  (Hake  and  Lewis;  this  J.,  1905,  374), 
confirmed  the  formation  of  sulphuric  esters  in  cellulose 
nitrates  prepared  with  mixtures  of  nitric  and  sulphuric 
acids  (Cross  and  Bevan,  Ber.,  1901,  34,  2496).  Further 
investigation  was  directed  to  the  conditions  which  govern 
the  formation  of  mixed  esters  during  nitration,  and  to 
the  properties  of  the  products. 

Our  experiments  have  covered  such  a  wide  range,  and 
suggest  so  many  new  iioints  of  interest,  that  it  has  been 
found  impossible  to  bring  the  whole  of  the  work  to 
completion  in  the  time  at  our  disposal.  We  have  therefore 
confined  ourselves  in  this  communication  to  the  study  of 
the  action  of  concentrated  sulphuric  and  nitric  acids  in 
contact  witli  cellulose  at  temperatures  within  reasonable 
limits.  All  the  experiments  were  carried  out  in  a  labora- 
tory at  temperatures  between  10°  and  20°  C.  Filter  paper 
was  found  to  be  the  most  convenient  form  of  cellulose 
1  with  which  to  work,  being  both  pine  and  practically 
imiform  in  physical  condition.  It  is  more  easily  handled 
than  cellulose  in  the  form  of  cotton  wool  or  raw  cotton, 
the  experimental  conditions  being  more  easily  controlled. 
The  m.ajority  of  our  experiments  were  therefore  made  with 
cellulose  in  the  form  of  Swedish  filter  paper. 

Tlie  acids  used  were  commercial  concentrated  sulphuric 
and  nitric,  the  sulphuric  acid  containing  from  92  to  96  per 
cent,  of  HoSOj.  the  nitric  acid  from  91  to  95  per  cent,  of 
HNO3.  The  nitric  acid  contained  from  2-5  to  3-5  per  cent. 
N^Oj.  The  acid  mixtures  used  for  nitration  contained 
from  5  to  8  per  cent,  of  water. 

In  carrying  out  the  experiments,  the  following  con- 
ditions were  observed,  except  in  cases  where  special 
conditions  are  mentioned  : — (a)  The  cellulose,  previous  to 
nitration,  was  dried  in  the  water  oven,  and  allowed  to  cool 
under  a  desiccator.  (6)  A  large  excess  of  acid  mixture 
to  cellulose  (at  least  50  :  1  by  weight)  was  taken,  the 
weight  of  acid  mixture  used  being  such  that  12 — 13  parts 
of  nitric  acid  were  present  for  each  part  cellulose,  (c) 
After  nitration,  the  products  were  drowned  in  a  large 
excess  of  cold  water,  and  washed  in  cold  running  water 
until  neutral,  i.e..  until  after  standing  for  two  hours  in  a 
small  quantity  of  distilled  water,  the  water  gave  no 
indication  of  free  acid. 

The  estimations  of  combined  nitric  and  sulphuric  acids 
were  made  on  the  thoroughly  cold  washed  products. 
The  degree  of  nitration  was  found  b}'  estimation  of 
nitrogen  in  Lrmge's  nitrometer,  the  combined  sidphuric 
acid  by  fusion  with  alkali,  precipitating  and  weighing 
as  barium  sulphate.* 

With  a  view  of  determining  the  chief  factors  governing 
the  formation  of  sulphuric  esters  dining  nitration,  the 
experimental  conditions  were  varied  in  respect  to : — 
(1)  Temperature  of  the  acid  mixture.  (2)  Proportions  of 
acid  mixture  to  cellulose  taken.  (3)  Proportion  of  water 
in  nitrating  acids.  (4)  Relative  proportions  of  sulphuric 
and  nitric  acids  in  the  nitrating  mixture.  (5)  Physical 
condition  of  the  cellulose.  (6)  Time  of  contact  between 
cellulose  and  acids. 

(1)  and  (2)  We  find  that  variations  of  temperature 
well  within  practical  limits  (0°  C— 2.5°C.).  both  in  mixing 
the  acids'and  during  the  proce.ssof  nitration  and  drowning, 
or  variations  in  the  excess  of  acid  mixture  to  cellulose  taken 
(25  to  200  parts  of  acid  mixtuie  to  1  of  cellulose)  have 
little  or  no  influence  on  the  formation  of  sulphuric  esters. 

(3)  The  following  results,  averaged  from  a  large  number 
of  experiments,  show  that  within  the  limits  of  4  to  8  per 

•  For  details  of  method  see  this  J„  1«0S,  8764 
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cent.,   the  water  contents  of  the  acid  mixtures   have 
practically  no  effect  on  the  product. 


Add  mixture. 


In  product. 


Water. 


Vroiiortioii 
HNOi 


Combined 

sulphuric 

acid. 


Per  cent. 

4 
7 
8 


3/1 
3/1 
3/i 


Per  cent. 
0-98 
1-00 
1-04 


These  results  are  i-onfirni«l  by  all  ovir  experiments,  both 
with  cellulose  in  dilformt  jiliysitnl  iDiiditions,  uml  witli 
acids  in  other  jiropoitions  limn  3/1. 

Before  discus-sing  the  olTect.s  of  the  proportions  of  the 
two  acids  in  the  mixture,  the  physical  condition  of  the 
cellulose,  and  the  time  of  contact,  it  will  bo  convenient  to 
consider  the  action  of  concentrated  sulphuric  and  nitric 
acids  separately  in  loutact  with  cellulose.  .Sulphuric  acid 
rapidly  attacks  and  dissolves  cellulose,  forming  soluble 
cellulose  Buli)hatcs.  On  standing,  the  solution  blackens 
more  or  less  rapidly,  giving  evidence  of  breaking  up  of  the 
cellulose  molecidc.  The  gradual  hydrolysis  of  these 
esters,  dextrose  being  the  ultimate  product,  has  been 
investigated  by  A.  L.  Stern.  Concentrated  nitric  acid, 
on  the  other  hand,  rapidly  forms  insoluble  nitrates,  the 
degree  of  nitration  dcjionding  on  the  concentration  of  the 
nitric  acid.  The  maximum  degree  of  nitration  attainable 
by  the  nitric  aciil  used  is  reached  after  a  few  minutes' 
contact ;  the  product  is  found  to  bo  highly  parchmentised 
and  readily  stabilised  by  boiling  with  water. 


Our  experiments  show  that,  when  the  two  acids  are 
mixed,  and  are  in  contact  with  cellulose,  each  acid 
endeavours  to  carry  out  its  characteristic  function,  the 
sulphuric  acid  to  dissolve,  and  the  nitric  acid  to  form 
nitrates,  not  readily  attacked,  when  once  formed,  by  the 
sulphuric  acid  in  the  mixture.  The  aciils  in  the  mixture 
exert  a  mutual  checking  or  retarding  iuHuenco  ;  in  fact, 
each  may  be  looked  upon  as  a  diluent.  The  sulphuric 
acid  (considered  a))art  from  its  dehydrating  action), 
delays  nitration,  and  the  nitric  acid  checks  the  solvent 
action  of  the  sulphuric  acid.  The  quantity  of  combined 
sulphtiric  acid  f<nmd  in  the  product  depends  on  the  extent 
to  which  ciuh  of  the  acids  has  been  able  to  exert  its 
influence.  It  nuist  be  borne  in  mind,  however,  that  of 
the  two  acids,  nitric  shows  far  more  reactivity  with  cellu- 
lose, the  estcr-forming  reaction  proceeds  with  much, 
greater  velocity,  and  tlic  resulting  nitratesarc  comimratively  I 
inert  as  regards  further  action  of  mi.xcd  acids.  They  aroj| 
insoluble,  both  in  nitric  acid  and  in  acid  mixtures  contain-j 
ing  large  pro|X)rtions  of  sulplmric  acid.  On  the  otbei 
hand,  the  solvent  action  of  sulphuric  acid  is  not  only 
intrinsically  slower  than  the  action  of  nitration  by  nitril 
acid,  but  produces  a  condition  (solution)  which  is  readil} 
susceptible  to  further  chemical   changes. 

(4)  Jielaliiv  proportions  of  sulphuric  and  nitric  aeit 
in  the  nitrating  mixture. — Table  I.  gives  the  results  obtaina 
by  immei-sing  cellulose  in  mixtures  containing  variou 
proportions  of  sulphuric  and  nitric  acids.  The  exiwrW 
menta  were  made  with  Swedish  filter  paixjr.  The  excea4 
of  acid  mixture  used  in  each  cxjieriment  in  Sections  kA 
B,  and  C  was  such,  that  not  less  than  Mb  i)arts  by  weight] 
of  nitric  acid  were  present  to  each  part  of  cellulose.  ThdJ 
third  and  fourth  columns  give  the  result-s  of  determina^  j 
tions  of  the  dcu'roe  of  nitration  and  iwrcentage  of  sulphurioj 
acid  combined  in  the  products. 


T.^BLE    I. 


Acids 

Time  of 

Product. 

fl 

Seotion. 

H.8O4 

contact 

Remarks.                                             I 

HNOs 

with  acids. 

Nitrogen. 

sulphuric 
acid. 

1 

Per  cent. 

Per  cent. 

Kitrlo  acid  alone 

9-8  to  13-5 

Strongly  parchmentised.  DeRree  of  nitration  varies  lietween 
wide  limits  accordinn  to  concentration  ot  nitric  a'-il.  Nitration 
complete  in  few  minutes. 

Strongly  parchmciitiaed. 

1/3 

1  liour 

13-70 

0-37 

A. 

1/1 

1  liour 

13-84 

0-79 

Parchmentised.     Yield,  178  pec  cent. 

1 

5  minutes 

10-89 

0-91 

3/1 

15  minutes 

12-84 

0-98 

Slightly  parchmentised.     Not  broken  u\). 

30  minutes 

13-20 

0-98 

2-5  per  cent,  soluble  In  98  per  cent,  aleohol. 
Yield,  178  per  cent. 

1  hour 

IS-SS 

1-01 

6  hours 

13-48 

1-96 

Unchanged  in  appearance.     4-3  per  cent,  soluble  hi  98  i»er  cent. 

alcohol. 
Unchanged  in  appearance.     3-9  per  cent,  soluble  In  98  per  cent. 

5/1 

3  days 

13-53 

1-60 

alcohol. 

10  days 

l?-55 

1-75 

Unchanged  in  appearance. 
Broke  up  on  wanning. 

41  days 

13-60 

1-68 

1 

6  hours 

12-87 

2-42 

Soft,  not  broken  up.     6-1  per  cent,  soluble  in  alcohol. 
Broke  up  on  wiislimg.     6-9  per  cent,  soluble  in  alcohoL 

e/1 

3  days 

1?-41 

1-77 

B. 

10  days 

IS-ES 

1-63 

Broke  up  on  w;ishing. 

1 

41  days 

lS-85 

1-85 

Broke  up  on  shaking  in  mixed  acids. 

8/1 

6  houni 

10-72 

4-33 

Soft,  broke  up  on  washing.     12-fl  per  cent,  soluble  in  alcohoL 

3  days 

12-68 

•2-88 

Broke  up  In  nitr.-iting  acids.      i:'-7  per  cent,  soluble  in  alcohol. 

10  days 

13-31 

■.i-03 

Uroke  up  in  nitrutiiig  acids. 

41  days 

13-40 

■i-\0 

Broki-  up   to   line   powder  on  washing.      Yield,   50  per  cent. 

appro.vimatcly. 

3  houn 

7-41 

6-46 

Soft,  broke  up  on  washing. 

6  houn 

10-02 

6-58 

Soft,  broke  up  on  washing.     Yield,  162  per  cent. 

3  days 

U-59 

4-48 

Broken  up  in  acid  ndxture.     Yield.  ISO  per  cent. 

lO/I          1 

e  days 

11-113 

4-23 

Much  bnili.  n  up  in  acids.     Yield.  fiT  per  cent,  approximately. 
Breaks  up  into  powder  on  washing. 

j 

3  houn 

— 

_ 

Cellulose  broken  up. 

C. 

8  houn 





Cellulosi    j);irtiallv  dissolved. 

12/1 

3  days 

.^ 



Solution  ii.arlv  complete. 

1 

6  davs 





Solution  foniplet*. 

1 

3  lioun 

— 

— 

Solution  nearly  complete. 

1!  lioun 

_ 



Dissolved,  solution  not  quit<'  clear. 

15/1           , 

3  days 



_ 

Clear  solution,  no  charring. 

1 

e  days 

— 

— 

Clear  solution,  no  charrmg. 

19/1 

1  hour 





Oomplete  solution  In  1  hour,  uo  charring. 

D. 

38/1 

SO  minnte* 

_ 

—. 

Complete  solution  in  So  minut^-s.  charre,!  on  standing. 

H,804 

1  20  minute* 

1 

• — 

— 

Oomplete  solution  in  20  minutes,  slight  charring. 
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All  the  phenomena  attending  the  reaction  of  nitration 
are  characterised  by  their  progressive  nature ;  the 
results  show  a  gradual  change  in  the  reaction,  from  rapid 
nitration  with  high  yields  in  Section  A,  through  stages  of 
delayed  nitration  with  increasing  solution  of  the  cellulose, 
until  the  solvent  power  of  the  sulphoric  acid  predominates, 
and  the  material  goes  into  solution.  Progressive  action  is 
further  sho«-n  by  the  physical  condition  of  the  products. 
Cellulose  nitrates  made  with  nitric  acid  alone,  or  witli 
acid  mixtures  containing  relatively  large  proportions  of 
nitric  acid,  are  much  hardened  and  parch mentised.  This 
hardening  effect  takes  place  immediately  on  immersion 
in  the  acid,  and  not,  as  in  the  process  of  parchmentlsing 
with  sulphuric  acid,  only  on  washing.  It  is  probable  that 
these  products  consist  of  cellulose  not  only  nitrated,  but 
also  hydrated.  Further  investigation  may  show  that 
when  the  proportion  of  sulphuric  acid  present  is  small, 
water  enters  into  the  composition  of  the  product.  We 
have  also  observed  that  the  products  of  nitration  with  acid 
mixtures  containing  from  16  to  21  per  cent,  water  are 
similarly  hardened  and  parchmentised. 

Limge  ("Researches  on  nitrocellulose,"  J.  Amer.  Chem. 
Soc,  1901,  23,  527)  observed  that,  when  the  proportion  of 
sulphuric  acid  in  the  mixture  exceeds  7/1  the  product 
breaks  up  into  a  fine  powder  on  drying.  He  also  found 
that  nitration  with  3/1  acids,  but  at  temperatures  from 
60° — 80°  C.  gave  similar  products.  We  would  suggest 
that  the  effect  is  due  to  the  same  cause  in  both  cases,  viz., 
to  increa.sed  solvent  action  by  the  sulphuric  acid,  brought 
about  in  the  one  case  by  its  excess  in  quantity,  and  in  the 
other  case  by  its  increased  solvent  power  at  raised  tem- 
peratures. The  greater  reactivity  of  nitric  acid  is 
shown  by  the  fact  that  the  retarding  influence  of  exce.ss 
of  sulphuric  acid  is  not  apparent  to  any  great  extent  until 
the  proportion  6/1  is  reached:  even  the  mixture  10/1 
has  primarily  a  nitrating  action.  On  the  other  hand,  a 
comparatively  small  proportion  of  nitric  acid  is  capable 
of  delaying  considerably  the  solvent  power  of  sulphuric 
acid. 


proportion  of  sulphuric  acid  (Section  B),  an  excessive 

quantity  of  mixed  ester  is  first  formed ;  this  excess  is, 
however,  reduced  by  the  action  of  the  nitric  acid  until  in 
each  acid  mixture  an  equilibrium  is  reached  when  no 
further  SO4  groups  are  replaced  by  NO3.  At  the  same 
time,  the  yield  diminishes  as  the  proportion  of  sulphuric 
acid  in  the  mixture  is  increased.  These  actions  are 
progressive,  and  indicate  that  while  the  action  of  the 
nitric  acid  is  delayed,  sulphuric  acid  is  enabled  to  act 
on  the  cellulose,  tending  to  form  soluble  sulphuric 
esters. 

The  question  now  arises  whether  mixed  esters  are 
formed  by  the  complete  solution  of  part  of  the  cellulose 
in  sulphuric  acid,  and  subsequent  precipitation  within 
the  material  by  the  addition  or  substitution  of  NO3 
radicals.  In  order  to  test  this  theory,  cellulose  was 
allowed  to  dissolve  completely  in  sulphuric  acid,  and  this 
solution  was  then  mixed  with  nitric  acid.  The  addition 
of  nitric  acid  was  made  by  two  methods,  viz.  : — 

(a)  By  adding  the  sulphuric  acid  solution  gradually  to 
excess  of  nitric  acid  ;    and 

(6)  By  gradually  adding  concentrated  nitric  acid  to  the 
sulphuric  acid  solution.  By  both  methods  precipitates  are 
obtained ;  they  have  similar  properties,  but  these  arc  in 
no  way  characteristic  of  mixed  esters.  The  product 
consists  of  an  amorphous  powder  containing  from  14 — 15 
per  cent,  nitrogen  and  0"5  per  cent,  sulphuric  acid.* 

The  conditions  favourable  to  the  formation  of  mixed 
esters  were  then  sought  for  at  a  stage  of  the  reaction  before 
complete  solution.  It  was  found  that  a  condition  of 
partial  solution  or  gelatinisation  of  the  cellulose  by 
sulphuric  acid  is  most  favourable  to  the  formation  of 
mixed  esters.  The  following  experiments  (Table  II.) 
show  the  products  obtained  by  allowing  concentrated 
sulphuric  acid  to  act  first  on  cellulose  for  various  times, 
and  then  placing  the  cellulose,  saturated  with  sulphuric 
acid  and  in  a  state  of  semi-solution,  into  a  nitrating  acid, 
either  nitric  acid  alone,  or  a  mixture  of  sulphuric  and 
nitric  acids,  for  various  periods. 


Table  II. 


Form  of  cellnlose. 


Treatment  previous  to  nitration. 


Nitrating 
acid. 


Swedish  filter  paper. 
Density  =1 


(1)  Dipped  in  sulphuric  acid,  drained  a  few  I  1  . 
seconds.                                                                 j          ^'^ 

(2)  Dipped  in  sulphuric  acid,  drained  a  few       Nitric  acid 
seconds.  | 


Time  of 
nitration. 


1  hour 

16  hours 

J  hour 


Product. 


Nitrogen. 


1      Combined 
I  sulphuric  acid. 


Per  cent. 
12'22 
13-17 
12-13 


Per  cent. 
3-4 
1-9 
2-2 


Thick  filter  paper. 
Density  =1-52. 


(3)    Dipped  in   sulphuric 
drained  half  hour. 


acid    10    seconds. 


I 


3/1 


(4)  Dipped  in  sulphuric  acid  3  seconds,  not  1  I        3/1 
drained.  i 

(5)  Dipped    in   snlphuric    acid   30   seconds,  3/1 
drained  2  minutes. 

(6)  Dipped   in   sulphuric   acid    30    seconds.       Nitric  acid 
drained  li  hours. 


i  hour 
i  hour 
1  hour 
3  hours 
3  days 
li  hours 

1  hocr 


7-50 

7-0 

9-68 

4-8 

11-04 

4-4 

12-08 

4-9 

13-65 

1-8 

11-37 

6-8 

10-56 

1-3 

It  will  be  seen  that  sulphuric  acid  is  combined  in  all  the 
products  of  nitration  with  mixtures  of  sulphtu^ic  and 
nitric  acids,  and  that  the  amount  of  mixed  ester  formed, 
other  conditions  being  equal,  is  determined  by  the  pro- 
portions of  the  acids  in  the  mixture  acting  on  the  cellulose. 
When  the  proportion  of  nitric  acid  in  the  mixture  is 
sufficient  to  ensure  rapid  nitration,  the  cellulose  is  imme- 
diately protected  from  the  solvent  action  of  the  sulphuric 
acid,  by  conversion  into  nitrate. 

The  results  given  in  Section  A  are  directly  contrary  to 
the  theory  of  the  "  pioneering  "  action  of  sulphuric  acid  ; 
that  is,  that  the  first  action  consists  in  the  conversion  of 
the  cellulose  into  sulphate,  and  that  nitric  acid  subse- 
quently replaces  sulphuric  acid  in  the  e.ster.  Section  A 
shows  the  formation  of  sulphuric  esters  side  by  side  with 
nitration.     It  will  be  observed  that  by  increasing  the 


The  results  detailed  in  Table  II.  point  to  the  conclusion 
that  partial  solution  of  the  cellulose  and  "  fixation  "  of 
the  product  by  substitution  of  nitric  acid  radicals  are  the 
stages  through  which  mixed  esters  are  formed. 

(5)  Physical  condition  of  the  cellulose. — Under  the  same 
conditions  of  nitration,  cellulose  in  different  physical  forms 
gives  nitrated  products  varying  in  composition. 

In  the  following  series  of  experiments,  five  forms  of 
cellulose  were  nitrated,  namely  :—(l)  Cotton  wool: 
(2)  Washed  cops  ;  (3)  Swedish  filter  paper ;  (4)  Fdter 
paper  issued  by  the  Home  Office  for  the  use  in  making 
heat  test  paper;    (5)  A  thick  filter  paper.     Samples  of 

•  This  substance  will  form  the  subject  of  a  separate  note. 
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each  of  these  forms  of  oellalose  nitrated  for  one  hour  in 
3/1  acid  mixture,  gave  the  following  products: — 

Table  III. 


Form  of  ccOulose. 


i'roduct. 


Nitrogen. 


Combined 

eulplmriu 

aoid. 


Per  cent.         Per  cent. 

1.  Cotton  wool  13-75  0-7U 

2.  Waslied  cops    13-75  ,         0-73 

3.  Swedisli  lUU-r  paper 13-35  1-01 

4.  Heat  teat  paper 13-38  1-53 

5.  Thick  paper 12-52  2-58 


From  the  roaulta  given  in  Table  1.  we  may  conclude  that 
theao  variations  are  due  to  the  fact  that  the  acid  mi.xtuie 
acting  on  the  cellulose  is  not  the  same  in  each  case,  but 
the  proportion  of  sulphuric  acid  acting  is  least  in  sample 
(1),  and  greatest  in  sample  (5),  and  this,  although  the  bulk 
of  the  acid  mixture  used  was  identical  in  comiiosition  in 
every  case.  The  notable  difference  in  physical  condition 
of  tlie  live  samples  is  one  of  density  of  the  material.  The 
surface  of  cellulose  exposed  to  the  action  of  the  acids  is 
greatest  in  cotton  wool,  and  less  in  each  succeeding 
sample.  In  the  case  of  the  three  papers  (3),  (4),  and  (5), 
the  relative  densities  were  determined,  taking  Swedish 
filter  paper  as  a  standard,  with  density  =1.  Equal 
areas  of  the  three  papei-s  were  taken,  their  average  thick- 
nesses found,  and  the  equal  areas  weighed.  In  this  way 
it  was  found  that  sample  (4)  has  a  dens' ty  of  122,  and 
sample  (5)  a  density  of  1*52,  when  compared  with 
sample  (3).  This  increase  in  density  leads,  when  the 
papers  are  immersed  in  a  nitrating  mi.xturc,  to  concen- 
tration of  sulphuric  acid  in  the  absorbing  material.  Two 
explanations  suggest  themselves  : — («)  That  sulphuric  acid 
is.  in  itself,  able  to  penetrate  and  occupy  the  spaces  between 
the  particles  more  easily  than  nitric  acid  (selective  action) : 
or  (ft)  that  the  mixed  acids  absorbed  at  first  may  be  iii  the 
proportions  in  which  '  the  acids  were  made  up  in  the 
mixture  (no  selective  action):  but  nitric  acid  is  con- 
tinually being  removed  by  combination  with  cellulose 
from    the    mixture    absorbed  ;     thus    the    projjortion    of 


considered  independently  of  the  bnlk.  The  greater  tha 
quantity  of  acid  mixture  in  contact  with  unit  weight  of 
cellulose,  the  more  rapid  is  the  nitration,  and  the  less  the 
effect  from  partial  solution  by  sulphuric  acid.  The  con- 
ditions are  evidently  most  favourable  in  the  case  of  cotton 
wool ;  a  large  surface  is  presented  to  the  action  of  the 
acids  and  the  minimum  of  sulphuric  acid  is  found  com- 
bined. In  the  cose  of  the  papers,  samples  (3),  (4),  and  (5). 
above,  the  amount  of  acid  absorbed  per  unit  weight  of 
cellulose  decreases  with  the  increase  in  density  of  tb* 
paper,  the  acid  mixture  becomes  richer  in  sulphuric  acid, 
and  delayed  nitration  and  partial  solution  lead  to  increase 
in  the  comhiueii  sulphuric  acid. 

That  the  difference  in  the  products  obtained  by  nitrating 
these  three  papers  under  the  same  conditions  is  due  only 
to  the  phj'sical  condition  of  the  samples,  was  shown  by 
the  following  experiment.  A  sample  of  each  of  the 
papers  was  pulped  by  shaking  up  for  some  time  with  warm 
water  :  the  water  was  drained  off  on  a  Btiehner  filter 
funnel  and  the  cellulose  in  the  funnel  pressed  gently,  so 
that  in  each  ca.se  a  layer  of  cellulose  was  obtained  of  about 
one-fifth  inch  thickness.  Each  sample  was  then  nitrated 
under  the  same  conditions,  and  the  combined 
sulphuric  acid  in  the  products  det<'rmincd.  The  results 
were  : — 

Combined  sulpliuric  acid. 
Per  cent. 

Swedish  alter  paper 1-42 

Heat  t*wt  niter  paper  1-45 

Tliick  mt*-r  paper 1-44 

(0)  Time  of  conlucl  hetwtcn  ceUvIom  and  acids. — In 
considering  the  results  given  in  Table  I.  above,  it  has 
been  shown  that  the  extent  to  which  sulphuric  esters  are 
formed  depends  mainly  on  the  proportions  of  the  acids 
in  the  mixture.  The  action  being  progressive,  the  amount 
of  combined  sulphuric  acid  and  the  degrie  of  nitration 
vary  at  different  stages  of  time  of  contact.  In  Table  I. 
the" proportions  of  acids  in  the  mixture  and  the  time  of 
contact  were  varied,  the  physical  condition  of  the  eelluloie 
being  the  same  in  all  cases.  In  Table  III.  the  physical 
condition  of  the  cellulose  is  the  variant,  the  projtortionl 
of  acids  in  the  mixture  and  the  time  of  contact  being  con- 
stant. 

In  the  following  experiments  (Table  IV.)  the  time  of 
contact  and  the  physical  condition  of  the  cellulose  are 
the  variants,  the  proportions  of  the  acids  in  the  mixture 
being  constant  (3/1  in  all  cases). 

These  results  show  that  as  the  density  of  the  material 
increases,   there   is   a   general   tendency   towards   slower 


T.tBLE   IV. 


1                                                 L 
Swedish  paper,                 "  Heat  test "  paper.       1        Thick  filter  paper. 
Cotton  wool.                             Density,  i.                            Density,  1-22.                         Density,  1-52. 

Time  of  nitration. 

Nitrogen. 

Combined 

■ulphurlc 

add. 

Combined 

Nitrogen.        solphurio        Nitrogen. 

acid. 

("onibined 

sulphuric    [    Nitrogen, 
acid. 

Combined 

sulphuric 

acid. 

5  minut«s   

15  niinut«s   

30  minutes    

1  hour 

2  hours    

3  hours    

Per  cent. 
11-71 
13-18 
13-41 

Per  cent. 
0-5 
0-7 
0-7 

Per  cent.          Per  cent.          Per  cent. 
10-69                  0-9                    — 
12-84                     1-0           '          11-73 
13-20                     1-0           1           13-17 
13-35                   1-0          1          13-38 
U-31                     1-0           1             - 
13-69                     1-1                      13-84 
—                         1-0                     13-74 

Per  cent. 

1-3 

1-1 
1-5 

1-4 
1-3 
1-5 
1-3 
1-3 
1-5 
1-8 

Per  cent. 
«-l 
10-18 
11-23 
12-52 
13-17 
13-24 
13-43 
13-57 
13-60 
13-51 
13-85 
18-78 

Per  cent. 
2-0 
3-2 
2-5 
2-« 
1-9 
l-« 
1-8 

1  day 

3  days  

13-87                    1-0 
13-93                    1-8 
13-aa                   1-1 

13-86 
lS-87 
18-84 
1S-S4 
18-82 

1-4 
1-8 

1-2 

10  days  

16  davs     

—  1         i?-82        1           i-8 

—  IS-tO       1          M 

1-6 

sulphuric  acid  in  eontaet  with  the  cellulose  for  the  time 
being  is  increased.  The  latter  view  is  found  to  bo  in 
accordance  with  the  facts.  The  bulk  of  the  acid  mixture 
in  the  nitrating  vessel  may  be  considered  as  non-reactive, 
serving  only  as  a  reservoir  or  acid  supply  :  the  acid 
mixture    Actunll;)-    in    oontact    with    tb»    cellulose    being 


nitration,  ami  increase  in  the  proportion  of  sulphuric  acid 
combined  in  the  prcMlucl.  In  Table  I.,  where  the  physical 
condition  of  the  <ellulose  was  the  same  in  all  easei.  the 
same  result  was  arrived  at  by  increasing  the  proportion 
of  sulphuric  acid  in  the  mixture,  »s  will  be  seen  in  the 
following   table  : — 


Vol.  XXVin.,  No.  9.]       HAKE  &  BEiL— THE  ACTION  OF  SULPHURIC  AND  NITRIC  ACIDS,  &c. 


461 


Table  V. 


Cellulose  nitrated.        Acids. 


Time. 


Nitrogen. 


Sulphuric 
acid. 


Thick  filter  paper 

Swedish  filter  paper  ^ 


3/1 

1  hour 

6/1 

6  hours 

8/1 

3  days 

Per  cent. 
12-52 
12-87 
12-56 


Per  cent. 
2-6 
2-4 
2-7 


The  proportions  of  the  acids  acting  on  the  cellulose 
determine  the  rate  of  nitration  and  the  consequent  for- 
mation of  sulphuric  esters  ;  therefore  the  proportions  of 
the  acids  acting  on  the  cellulose  in  the  experiments  given 
in  Table  IV.  cannot  be  the  same  in  all  cases. 

An  attempt  was  made  to  estimate  the  proportions  of 
sulphuric  and  nitric  acids  in  contact  with  cellulose  while 
nitration  is  proceeding.  Samples  of  Swedish  and  thick 
filter  papers  were  cut  into  circular  pieces  about  1  inch 
in  diameter.  Several  of  these  pieces  were  immersed  in 
3/1  acid  mixture  for  given  times.  The  nitrated  papers 
were  removed  from  the  acid  bath,  and  pressed  gently  on 
blotting  paper  to  remove  the  acids  adhering  to  the  surface. 
The  papers,  now  containing  only  the  acids  actually 
absorbed  and  acting  on  the  cellulose,  were  washed  free 
from  acid  in  distilled  water.  The  ratio,  sulphuric  acid/ 
nitric  acid,  in  the  acids  washed  out  was  estimated  :  the 
total  acid  being  found  by  titration  with  N /50  alkali,  and 
the  proportion  of  sulphuric  acid  by  weighing  as  barium 
sulphate.  The  degree  of  nitration  of  the  products  was  also 
determined.  The  result  of  this  series  of  experiments  is 
given  in  Table  VI.  The  figures  represent  the  average  of 
a  large  number  of  experiments. 

These  results  show  that  the  denser  material  is  not 
capable  of  absorbing  the  same  weight  of  mixed  acids  per 
unit  weight  of  cellulose  as  the  less  dense  material.  It 
follows  that  as  the  nitric  acid  is  removed  by  combination, 


no  sulphuric  acid  was  combined  with  the  nitro-ootton,  which 
was  contrary  to  expectation.  The  other  fact  wa^,  that 
with  an  impure  paper  like  Swedish  filter  paper,  a  percentage 
of  nitrogen  resulted  higher  than  was  foreseen  by  Lunge, 
who  found  13-80  jjer  cent,  and  whose  guucotton  at  that 
percentage  was  uiL-stable.  The  authors  had  13-96  as  the 
maximum,  and  one  began  to  think  tliat  a  theoretical 
nitrocellulose  could  be  reached,  at  any  rate  in  a  laboratory. 
He  did  not  know  whether  these  percentages  of  nitrogen 
had  been  found  before  properly  washing  and  stabilising. 
He  expected  that  a  good  deal  of  combined  sulphuric  acid 
was  thereby  removed,  and  the  mere  fact  that  such  removal 
took  place  was  interesting,  inasmuch  as  it  showed  that  the 
percentages  of  nitrogen  might  be  incorrect.  Whilst  the 
authors  had  found  a  number  of  interesting  data,  they  were 
nevertheless  mostly  obvious  facts,  obvious  in  this  sense, 
that  when  38  parts  of  sulphuric  acid  to  one  of  nitric  acid 
were  taken,  and  they  were  told  that  the  quantity  of  nitric 
acid  was  in  all  cases  12.  one  part  of  cotton  must  have  been 
nitrated  in  something  like  456  parts  of  acid,  out  of  whicii 
444  parts  were  sulphuric  acid.  Under  such  conditions 
it  was  not  surprising  that  the  sulphuric  acid  had  a  i)re- 
ponderant  action.  If  the  authors  had  kept  to  the  same 
quantity  of  acid  and  varied  the  proportion  of  nitric  acid 
to  sulphuric  acid  the  results  might  perhap-i  be  a  little  more 
comparable  ;  a.<  thev  were,  thev  gave  the  oijvious  re-iult 
that  the  more  sulphuric  acid  used,  the  larger  was  the 
quantity  of  mixed  acid,  and  the  more  the  cellulose  was 
dissolved,  until  ultimately  solution  was  comjilete.  On  the 
other  hand,  with  a  large  excess  of  sulphuric  acid,  a  large 
quantity  of  combined  sulphuric  acid  was  to  be  expected, 
and  then,  by  longer  exposure  to  nitration  the  nitric  acid 
would  displace  the  sulphuric  acid. 

Dr.  R.  Robertson  said  the  previous  paper  by  Messrs. 
Hake  and  Lewis  had  proved  useful  to  those  engaged  in  the 
manufacture  and  stabilising  of  gimcotton,  and  in  tlie 
same  way  they  might  gain  much  interesting  information 
from  this  one.     From  Table   1,   it  appeared  that  as  the 


Table  VI. 


Swedish  paper. 


Nitrogen. 


Grms.  acid 
■washed  out  per 
grm.  cellulose. 


Proportiou,  sulphuric 
acid  to  nitric  acid, 
in  acid  washed  out. 


minute  . 
minutes 

hoiirs    . 


Per  cent. 

6-3 

7-9 

8-0 
10-7 
11-8 
13-0 
13-2 
13-3 
13-7 


2-2.1 
2-65 
2-55 
2-63 
2-73 
3-04 
3-01 
2-95 
3-00 


5-4 
4-4 
4-4 
4-1 
4-1 
?-9 
3-7 
3-6 
3-5 


Thick  paper. 


Nitrogen. 


Grms.  acid 
washed  out  per 
grm.  cellulose. 


Proportion,  sulphuric 
acid  to  nitric  acid, 
in  acid  washed  out. 


Per  cent. 

4-8 

5-3 

6-1 

8-3 

9-9 
ll-!s 
12-5 
13-2 


1-40 
1-45 
1-49 
1-61 
2-01 
2-13 
2-50 
2-68 


8-0 
7-5 
6-5 
6-1 
5-4 
3-8 
3-2 
3-0 


the  mixture  becomes  rich  in  sulphuric  acid,  and  these 
conditions,  favourable  to  the  formation  of  sulphuric 
esters,  prevail  until  equilibrium  is  slowly  reached. 


SUMJIAKY. 
is   found    to 


be   combined    in    all 
mixtures    containing 


1. — Sulphuric   acid 
products    of    nitration    with    acid 
sulphuric  acid. 

2. — The  formation  of  mixed  esters  is  due  to  delayed 
nitration,  partial  solution  or  gelatinisation  of  the  cellulose 
by  sulphuric  acid,  and  subsequent  fixation  by  nitric  acid. 

3. — ^The  amount  of  sulphuric  ester  formed  "is  determined 
by  the  proportion  of  sulphuric  and  nitric  acids  acting  on 
the  cellulose  during  nitration. 

4. — The  proportions  of  the  acids  acting  on  the  cellulose 
dming  nitration  is  determined  by  the  density  of  the 
material. 

Our  best  thanks  are  due  to  Mr.  N.  K.  S.  Brodribb  for 
his  assistance  in  carrying  out  the  numerous  determinations 
made  in  connection  with  this  investigation. 

Discussion. 
Mr.  Oscar  Guttmann  said  they  had  learned  two  im- 
portant facts  from  the  paper,  one,  that  in  nitration  with 
nitric  acid  alono  and   precipitation  with  sulphuric   »cid( 


concentration  of  sulphuric  acid  in  the  mixed  acids  was 
increased,  a  greater  proportion  of  sulphuric  acid  esters 
in  the  product  was  obtained.  In  section  A  of  Table  I. 
where  the  proportion  of  sulphuric  acid  to  nitric  acid 
was  still  normal,  and  similar  to  what  one  would  use 
in  making  guncotton,  it  was  found,  as  time  went  on  that 
there  was  no  increase  in  the  proportion  of  sulphuric  esters. 
In  Section  B,  however,  a  considerable  increase  was  obtained 
at  first,  followed  by  a  decreasing  proportion  until  an 
equililirium  was  reached.  He  gathered  that  the  authors 
held  the  view  th.at,  instead  of  the  "  pioneering  "  action 
of  sulpluu'ic  acid,  of  which  there  is  no  evidence  within  the 
range  of  results  shown  in  Section  .\,  though  it  might 
perhaps  be  said  to  occur  in  Section  B.  the  sulphuric  acid 
acted  by  a  process  of  solution  producing  a  condition  of  the 
cellulose  favouring  the  introduction  of  nitric  and  sulphuric 
acid  residues.  Instead  of  assuming  that  the  mechanism 
of  the  reaction  would  run  in  the  sense  of  suli)hation 
followed  by  an  elimination  of  nearly  all  the  sulphuric 
acid  residues  by  nitric  acid  residues,  it  would  seem 
reasonable  to  assume  tliat  the  action  of  the  mixed  acids 
on  cellulose  would  depend  on  three  thinits  :  tlio  active 
masses  of  the  two  acids,  their  relative  aviditie-s  for  cellulose 
and  their  relative  rates  of  estorification.  The  active  masses 
were  known,  the  avidity  of  the  nitric  acid  for  cellulose 
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was  obviously,  from  the  uaturo  of  the  product,  extremely 
high,  but  on  the  subject  of  the  relative  rates  of  esterifi- 
cation  there  would  appear  to  be  some  dififoreiico  of  opinion. 
The  authors  made  the  remark  that  the  rate  of  nitrification 
is  high,  wliile  that  of  solution  is  low.  It  might  very 
well  1)0.  however,  that  tho  rate  of  sulphation  is  fairly 
high,  for  tho  authors  have  shown  that  when  cellulose 
is  dip|)cd  for  only  a  fow  seconds  in  sulphuric  acid  and 
then  traiisfoiTetl  to  a  nitrating  mixture,  a  large  proportion 
of  sulphuric  ester  is  formed,  and  also  if  one  took  cotton 
wool,  dipped  it  momentarily  into  sidphuric  acid  and 
washed  quickly,  tho  pro<luct  contained  a  large  quantity 
of  the  same  body.  Thus  one  might  as-sume  tho  rate  of 
ostcrification  of  suljjhuric  acid  to  be  fairly  high.  If 
it  were,  such  a  result  as  that  shown  in  [Section  B  of  Table  1 
would  seem  to  be  explained.  In  the  lirst  place,  the 
high  content  of  sulphuric  acid  was  due  to  tho  large  active 
ma.ss  of  acid  present,  and  in  the  second,  tho  gradual 
tendency  towards  an  equilibrium  and  lowering  of  the 
sulphuric  acid  content  would  be  due  to  a  disturbance 
of  the  equilibrium  by  tho  greater  avidity  of  nitric  acid; 
so  that  this  hypothesis  seemed  to  him  equally  tenable. 
With  regard  to  the  presence  of  these  esters,  this  paper 
was  certainly  inijKjrtant  because  it  would  indicate  to  the 
manufacturer  what  to  avoid  in  choosing  a  nitrating  mixture 
and  it  might  very  well  account  for  the  superior  quality 
of  the  guncotton  made  by  tho  displacement  process,  in 
which  the  nitrating  mixture  contained  over  20  per  cent, 
of  nitric  acid,  while  in  the  Abel  process  tho  guncotton 
was  for  nmny  hours  in  lontact  with  an  acid  containing 
not  much  more  than  10  jier  cent.  Fortunately  there  was 
little  difHculty,  with  a  proper  method  of  boiling,  in  getting 
rid  of  these  sulphuric  acid  esters.  In  an  acid  solution 
they  readily  broke  down,  and  there  was  no  practical 
difficulty  in  detecting  them.  On  subjecting  guncotton 
lontaining  these  esters  to  any  heating-up  test,  tho  presence 
of  a  uon- volatile  catalyser  very  readily  produced  a  marked 
evolution  of  gas,  and  an  extraordinary  high  evolution 
in  tho  Will  test,  mentioned  by  him  on  a  previous  occasion 
(this  Journal,  1901,  21,  820).  was  due  simply  to  the  presence 
of  about  0"  per  cent,  of  sulphuric  acid  ester. 

Mr.  W.  RiNTOtiL  said  whether  the  sulphuric  ester 
was  formed  side  by  side  with  the  nitric  ester  or  not, 
was  not  quite  clear  :  as  Dr.  Robertson  had  said.  Table  1 
afforded  evidence  either  way.  Section  A  showed  that  with 
3/1  acid,  the  sulphuric  acid  ester  was  a  constant,  but  in 
Section  B  there  was  distinct  evidence  of  a  decreasing 
amoimt  being  found  with  the  increase  of  time.  It  looked 
there  as  if  the  sulphuric  ester  was  broken  down  by  the 
nitric  acid  with  the  formation  of  nitric  e.sters.  It  had 
been  suggested  by  Haeusserraaim  (Z.  Ges.  .Schiess-u. 
SprengstolIcwe.sen.  1008,  8.  121),  that,  in  the  formation 
of  the  lower  cellulose  nitrates,  the  production  of  addition 
compounds  between  the  nitric  acid  and  the  cellulose 
coiLstituted  one  step  in  the  reaction  of  nitration.  It  was 
possible  that  a  simihir  and  intermediate  formation  of 
addition  comjjouuds  occurred  during  the  production  of 
the  higher  nitrates  from  mixed  acids.  This  hypothesis 
would  explain  tho  abnormally  high  nitrogen  contents 
quoted  in  some  of  the  tables,  as  the  nit  rocelluloses  examined 
had  been  only  very  slightly  washed.  The  test  of  two 
hours'  standing  which  had  been  applied  was  not  sufficiently 
drastic  to  prove  that  no  more  acid  could  be  removed 
by  cold  washing.  His  own  experience  had  been  that, 
if  tho  washing  wore  prolonged  this  point  of  first  neutrality, 
sulphuric  and  nitric  acids  were  removed  in  equal  quantities. 
Another  difficulty  had  occurred  to  him  in  trying  to 
account  for  the  sulphuric  acid  present  in  guncotton, 
namely,  that  on  boiling  nitrocellulose  iintil  a  state  of 
thorough  stability  wa.s  reached  there  still  remained  a 
small  pro|)ortion  of  sulphuric  acid  organically  combined. 
If  this  residue  were  present  as  an  e.ster,  as  in  tho  cold 
washed  nit  rocelluloses  containing  high  jiroportions  of 
sul|)huric  acid,  it  ought  to  be  possible  to  remove  it.  but 
he  did  not  think  any  method  had  yet  been  found  whereby 
guni'otton  absolutely  free  from  organically  combined 
sulphuric  acid  could  be  jiroduccd  from  mixed  nitric  and 
sulphuric  acids.  Although  their  knowledge  of  the  subject 
was  considerably  advanced  by  the  i)rescnt  paper,  there 
still  remaineil  many  jniints  in  relation  to  tho  nitration 
of  cellulose  which  required  elucidation. 


Mr.  W.  F.  Rkii>  said  the  whole  series  of  experiments 
was  practically  ma<le  on  a  material,  Swedish  liltor  paper, 
which  was.  to  begin  with,  quite  indefinite,  but  whioh 
the  authors  assumed  to  be  pure  cellulose.  Then  there  was 
another  material  callwl  "  thick  paper  "  upon  which  they 
had  no  information  at  all ;  therefore  for  him  the  only 
practical  interest  centered  in  Table  3,  where  materials 
were  used  which  were  of  practical  importance.  Anothtr 
point  which  affected  the  whole  of  this  series  of  experiments 
was  that  the  method  of  treating  the  material  produced 
was  totally  different  from  that  which  had  been  found 
necessary  in  practice.  It  had  been  washed  cold,  and  they 
know  that  if  they  washed  such  bodies  cold,  they  did 
not  got  the  same  result  as  if  they  washed  it  hot.  The  pro. 
duct  was  dependent  on  a  variety  of  ciroumstances  which 
were  not  represeiite<l  in  these  Tables  in  any  way  at  all.  Ho 
did  not  wisli  to  criticLso  a  very  interesting  wurK  too  much, 
but  some  things  which  were  well  known  many  years  ago 
were  given  as  the  result  of  these  eximrimonts.  For  inslanoe 
it  was  thoroughly  well  known  that  tho  state  of  sub-division 
of  tho  material  was  important.  Von  Lcnk  had  shown 
that,  if  not  some  one  earlier.  Certainly  in  tho  guncotton 
inilustry  it  was  found  many  years  ago  that  they  could 
only  use  cotton  waste,  when  carded  and  finely  sub- 
divided. The  industry  therefore  had  been  based  on  a 
fact  which  was  one  of  those  supposed  to  be  brought 
out  in  this  paper.  Again,  with  regard  to  the  action  of  a 
mixture  containing  a  large  quantity  of  sulphuric  acid, 
as  compared  with  one  containing  a  smaller  pro[K)rtion, 
it  was  very  clear  that  mass  action  had  something  to  do 
with  the  ultimate  product.  He  thought  the  quastion 
was  not  only  one  of  nitration,  but  there  might  be  de. 
nitration  taking  |)lace,  which  ought  to  have  been  gone 
into.  When  nitro- products  were  exposed  to  tho  action 
of  u  large  bulk  of  sulphuric  acid  for  a  long  time,  a  certain 
degree  of  de-nitration  took  place. 

Optain  M.  B.  Lloyd  sjiid  Dr.  Robertson  seemed  to  have 
missed  a  point  in  Table  ],  Section  B,  viz.,  the  qucstioh  of 
yield.  He  was  referring  to  the  way  in  which  the  sulphuric 
acid  esters  were  diminished  with  time,  but  was  not  that 
due  to  the  increased  quantities  taken  up  in  the  solution 
rather  than  to  the  sulphuric  acid  esters  being  turned  into 
nitric  acid  esters  ?  Thtre  was  the  total  yield  given  at  the 
bottom,  but  it  was  rather  a  pity,  from  bis  point  of  view, 
that  there  was  not  a  column  of  yields  corresponding  to 
each  time  of  nitration.  The  yield  for  41  days  was  only 
50  per  cent.,  and  therefore  a  vei-y  large  percentage 
of  sulphuric  acid  esters  was  probably  taken  into  solution. 
In  table  C  there  was  given  the  3-days  and  6hours  yield; 
the  0-hours  yield  of  cellulose  was  1G2  and  the  3-daya 
130,  showing  that  the  yield  continually  diminished  the 
whole  time,for  which  allowance  must  be  made  in  considering 
the  quantity  of  esters.  With  regard  to  Mr.  Reid's  criticism 
he  thought  the  authors'  intention  was  rather  to  investigate 
the  process  of  nitration  than  to  present  figures  which  would 
be  of  use  in  estimating  the  finislied  product,  and  therefore 
it  was  important  that  the  jjroducts  should  not  have  been 
boiled  and  reduced  to  their  finished  state,  because  in 
that  condition,  as  was  well  known,  the  greater  part  of  these 
organic  esters  would  have  been  removed. 

Mr.  C!.  W.  M.\cDoNAr.D,  replying  on  behalf  of  the  authors, 
said,  with  regard  to  the  "  pioneer  "  theory  put  forward 
by  Messrs.  Cross  and  Bevan  (Berichte,  lilOl,  34,  24110), 
it  should  be  pointed  out  that  they  were  working  with  a 
3  to  1  ratio  of  sulphuric  to  nitric  acid.  The  authors' 
results,  when  using  this  same  ratio,  show  this  theory 
to  be  incorrect.  Lunge  stated  that,  using  strong  nitric 
acid  to  nitrate  cellulose,  the  maximum  obtainable 
was  12'78  per  cent,  of  nitrogen.  The  percentage  of 
nitrogen  (13'5)  found  by  the  authors  in  similar  conditions, 
was  not  affected  by  boiling  till  stable.  It  should  be  noted 
that  the  analyses  were  carried  out  on  the  cold-washed 
products.  They  had  not  been  stabiUsed.  As  Captain 
Lloyd  pointed  out,  the  mechanism  of  the  reaction  was 
what  the  authors  were  investigating,  and  that  was  un- 
doubtedly of  great  value  from  the  manufacturing  point 
of  view.  As  guncotton  was  not  manufactured  in  Austraha 
the  authors  were  at  rather  a  disadvantage  in  rot  being 
able  to  obtain  confirmation  of  their  results  on  the  larse 
scale.  They  thought,  however,  that  the  nsults  showed, 
among  other  things,  that  homogeneity  of  material.  finenCM 
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of  division,  absence  of  knots  or  cellulose  hardened  by 
chemical  treatment,  and  reduction  of  sulphuric  acid  in 

'  the  mixture  to  the  minimum  consistent  with  economy 
of  production  are  obvious  advantages.  The  speaker 
considered  that  the  authors'  results  were  largely  confirmed 
from  the  manufacturing  point  of  view,  seeing  that  the 
amount  of  sulphuric  acid  fixed,  in  the  normal  course  of 
manufacture,  was  about  1  per  cent.  On  stabihsing  this 
amount  greatly  diminished,  and  Mr.  Chrystall,  who  had 
devoted  a  good  deal  of  attention  to  this  point,  had  found 
in  ti  different  samples  of  guncotton  of  current  manufacture 
pt^reentage  of  combined  sulphuric  acid  varying  from  0"09 
to  0*30.  He  agreed  with  Mr.  Rintoul  that  there  v/as  no 
nitro-cotton  manufactured  on  the  large  scale  which  was 
free  from  combined  sulphuric  acid — somewhere  about 
0'2  per  cent.  The  same  remark  applied  to  collodion 
cotton,  even  though  in  that  case  the  nitro-cotton  was 
probably  prepared  with  a  less  ratio  of  sulphuric  acid  to 
nitric  acid  in  the  mixed  acid. 

Mr.  A.  E.  Leiohton  wrote  :  "  The  appearance  of  this 
paper  is  most  opportune  in  view  of  the  revival  of  interest 
in  the  direct  dipping  process  for  the  manufacture  of  nitro- 
cellulose consequent  on  the  invention  of  the  Waltham 
Abbey  displacement  process.  However  inviting  a  new 
process  of  nitration  may  be  on  economical  considerations, 
the  stability  and  quality  of  the  product  is  of  the  first 
importance,  and  there  appears  to  be  little  doubt  that  the 
stability  of  nitrocellulose,  and  especially  of  mixtures 
of  nitroglycerin  and  nitrocellulose,  is  gravely  affected 
by  the  presence  of  combined  sulphuric  acid  in  the  nitro- 
rillulose.  The  authors'  research,  permitting  as  it  does 
if  I'stimating  the  effect  of  composition  of  the  nitrating 
1  iil^,  the  nature  of  the  cellulose  and  time  of  nitration 
on  the  formation  of  cellulose  sulphuric  esters,  is  of  great 
value.  There  can  be  no  doubt,  as  judged  by  modern 
stability  tests,  that  the  elimination  of  the  combined 
sulphuric  acid  from  nitrocellulose,  is  attended  by  an  im- 
provement in  the  stability  of  mixtures  of  nitroglycerin 
and  nitrocellulose.  In  the  discussion  on  Hake  and  Lewis' 
paper  (this  J.,  1905,  380),  Dr.  Robertson  pointed  out  how 
readily  nitroglycerin  reacted  with  "stabihscd"  nitrocellulose 
and  how  valuable  was  the  paste  test   as   an  indication  of 

,■  the  quality  of  the  nitrocellulose  ingredient.  This  reactivity 
of  nitroglycerin  with  "  stabilised  "  nitro-cellulose  assumes 
the  greater  importance  the  longer  the  mixture  of  nitro- 
glycerin and  nitrocellulose  is  to  be  stored.  It  may  be 
that  existing  purification  processes  for  the  nitrocellulose 
used  in  blasting  explosives,  which  are  not  usually  stored 
for  prolonged  periods,  meet  all  requirements,  and  yet  be 
faulty  where  the  nitrocellulose  is  to  be  used  in  a  nitro- 
glycerin-nitrocellulose  propellant,  which  may  be  called 
on  to  withstand  drastic  storage  conditions  for  many  years. 
Further  bearing  on  this  question  is  the  fact  that  the  slow 
decomposition  of  nitrocellulose  gives  rise  to  fatty  acids, 
and  such  acids  will  therefore  be  produced  on  prolonged 
storage  of  a  nitroglycerin-nitroceUulose  powder.  The 
exact  significance  of  this  slow  decomposition  becomes 
clear  by  the  experiments  on  the  effect  of  acetic  acid  vapour 
on  cellulose  .sulphuric  ester  recorded  in  the  research 
by  Hake  and   Lewis  (this  J.,   1905,  ^H),  and  points  to 

'  the  possible  production  of  free  sulphuric  acid  in  nitro- 
glycerin-nitroceUulose powders  when  the  latter  are  stored 
under  conditions  favouring  decomposition.  It  must  be 
admitted  that  even  the  possibiUty  of  free  sulphuric  lieing 
produced  in  a  powder  should  be  avoided,  and  it  seems 
that   the   total   elimination   of   combined   sulphuric    acid 

^from  the  nitrocellulose  is  the  result  to  be  aimed  at.  How- 
ever, it  appears  to  be  much  easier  to  obtain  cellulose 
sulphuric  esters  than  to  remove  them,  when  once  formed, 
by  the  ordinary  process  of  stabiUsation,  and  it  is  therefore 
"f  importance  that  the  process  of  acid  treatment  should 
Hx  the  minimum  of  sulphuric  acid  on  the  cellulose.  It 
IS  here  that  the  authors'  work  is  of  great  value  to  anyone 

i  brought  face  to  face  with  the  problem  of  substituting 
a  new  process  of  nitration  for  an  old,  thoroughly-tried 
|jiMiess  such  as  the  Abel,  for  it  is  no  Ught  matter  to  throw 
"vfi  a  process  producing  nitrocellulose  which  has  \,ith- 
-tnod  successfully  the  climatic  trial  of  thirty  years.  In  my 
opinion,  it  is  not  sufficient  to  say  that  two  nitrocelluloses 
of  exactly  similar  ultimate  composition  will  have  equal 
stability  under  similar  storage  conditions,  for  the  one  may 
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have  entered  on  its  stabilisation  treatment  containing  much 
more  combined  sulphuric  acid  than  the  other,  and  it  is 
not  probable  that  the  eUmination  of  this  sulphuric  acid 
can  be  brought  about  without  straining  the  ester  in  some 
particular  direction,  and  possibly  conferring  added  re- 
activity with  nitroglycerin.  Fortunately  the  work  of  the 
authors  makes  it  clear  that  such  a  change  of  method 
(>f  acid  treatment  as  that  from  the  Abel  process  to  the 
Waltham  Abbey  displacement  process,  will  not  have  the 
effect  of  forming  a  mixed  ester  containing  more  sulphuric 
.■icid,  or  one  less  susceptible  to  stabihsing  treatment, 
foi-  the  authors  show  with  acids  mixed  in  the  proportion  of 
three  of  sulphuric  acid  to  one  of  nitric  acid,  that  temper- 
ature of  nitration  and  variations  in  the  excess  of  nitrating 
acids  to  cellulose,  have  little  or  no  influence  on  the 
formation  of  sulphuric  esters.  Turning  to  Table  III. 
it  is  interesting  to  note  the  authors'  experience  with 
cellulose  materials  of  varying  degree  of  compact- 
ness, when  the  materials  were  subjected  to  acid 
treatment  for  a  period  too  short  to  eliminate  the  effect 
of  apparent  density.  The  authors  found  that  where  there 
was  great  resistance  to  the  free  circulation  of  the  mixed 
acids,  nitration  was  delayed  by  reason  that  the  acid 
mixture  actually  attacking  the  cellulose  became  richer 
in  its  proportion  of  sulphuric  acid,  with  consequently 
increased  amount  of  sulphuric  esters  in  the  product  and  a 
low  nitrogen  content.  Similar  experience  used  to  be  met 
with  by  the  direct  dipping  of  cellulose  in  pans,  and  where 
the  waste  acids  were  revivified  time  after  time.  After 
a  certain  number  of  cycles,  the  acids  became  dirty  from  a 
cellulosic  slime,  which,  settling  on  the  charge  of  cotton 
waste,  made  it  difficult  for  the  mixed  acids  to  find  free 
access  to  the  fibre,  and  the  nitrogen  content  of  the  product 
was  then  found  to  be  low.  This  trouble  was  accentuated 
by  the  use  of  cotton  waste  containing  an  undue  amount 
of  fly.  Although  such  a  difficulty  is  not  met  with  where 
the  waste  acids  are  filtered  before  revivification,  as  occurs 
where  the  acids  are  drawn  off  slowly  through  the  nitrated 
charge,  the  authors'  results  are  valuable,  as  they  draw 
attention  to  irregularities  experienced  under  the  old  direct 
dipping  process  which  raised  some  prejudice  against  the 
system.  The  results  given  in  Table  IV,  prove  that  from 
two  to  three  hours'  immersion  in  mixed  acids,  is  sufficient 
to  eliminate  any  effect  of  the  apparent  density  of  the 
cellulose  as  affecting  the  final  composition  of  the  ester, 
and  should  dispel  any  doubt  as  to  the  suitability  on  chem- 
ical grounds  of  nitration  of  cellulose  by  a  properly  designed 
direct   dipping   process." 

Mr.  W.  R.  QuiNAN  (South  Africa)  writes  as  follows : — 
"  In  its  practical  application  to  nitrocellulose  making, 
I  regard  this  paper  as  one  of  the  most  important  published 
in  recent  years.  The  conditions  tmder  which  varying 
amounts  of  sulphuric  esters  appear  in  the  nitrated  product 
are  made  clear  for  the  first  time. 

"  It  may  add  a  little  to  the  interest  of  the  discussion 
to  consider  the  analogy  between  the  nitration  of  cellulose 
and  the  nitration  of  glycerin.  In  the  manufacture  of  nitro- 
glycerin, it  is  well  known  that  a  portion  of  the  glycerin 
unites  with  sulphuric  acid  to  form  glycerol  sulphate, 
thus  impeding  the  nitration  and  preventing  the  realisation 
of  the  theoretical  yield.  The  amount  of  glycerol  sulphate 
formed  increases  with  the  percentage  of  sulphuric  in  the 
mixed  acid.  Also  that  time  (with  suitable  conditions — 
especially  low  temperature)  will  cause  a  partial  replace- 
ment of  the  combined  sulphuric  by  nitric  acid,  forming 
additional  nitroglycerin.  This  change  takes  place  during 
cold  storage  of  the  waste  acid  and  adds  to  the  total  yield 
from  2  to  8  per  cent.,  depending  upon  the  composition  of  the 
original  nitrating  mixture  and  proportion  of  glycerin  used. 

"  There  is  strong  evidence  to  show  this  reaction  takes 
place  wholly  or  partly  in  stages — that  is,  a  lower  form 
of  nitroglycerin  is  first  made,  which  by  further  action 
of  nitric  acid  is  changed  to  the  highest  form  or  nitro- 
glycerin proper.  This  may  be  taken  as  an  indication  that 
the  sulphuric  forms  more  than  one  compound  with  the 
glycerin,  but  in  view  of  its  large  excess  in  the  waste  acid 
and  the  readiness  with  which  it  unites  with  glycerin, 
this  is  not  likely,  and  the  simpler  view  is  that  for  the  time 
being,  we  have  in  this  partly  formed  nitroglycerin  a 
case  of  compomid  ester — a  molecule  in  which  glycerol 
is  united  with  both  the  sulphuric  and  nitric  acid  radicle. 
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"  An  interesting  question  arises  as  to  the  natnre  of  the 
authors'  '  mixed  '  ester  in  the  nitration  of  cellulose.  Is 
there  a  compound  ester  present — that  is,  n  niolcciilo  in 
which  both  sulphuric  and  nitric  acid  rndicles  enter — or 
are  the  resnective  esters  complite  in  themselves,  and.  only 
mechanically  joined  ?  One  wishes  that  the  authors  had 
hazarded  a  speculation  as  to  this.  Their  long  and  patient 
labours  woulil  not  only  give  weight  to  their  judgment,  but 
would  naturally  incline  them  to  one  opinion  or  the  other. 
It  seems  to  me  thi-ro  arc  strong  reasons  for  thinking  that 
real  compound  esters  are  present.  In  the  lirst  place,  the 
difficuhy  of  getting  rid  of  the  sulphuric  acid  in  purification 
suggests  some  obstacle  greater  than  the  mechanical  one 
offered  by  stnicture  after  the  nitrocellulose  has  been 
pulped.  The  term  '  fixation  '  used  by  the  authors  implies 
a  union  which  renders  tlui  ester  holding  the  sulphuric 
acid,  insoluble  iii  the  ordinarj'  washing  process.  The 
complex  nature  of  the  cellulose  molecule,  which  allows  of 
many  degress  of  nitration,  and  the  analogy  witli  the 
action  taking  place  in  nitroglycerin  waste  acid,  favour  the 
view  that  in  prolonged  nitration,  the  repl.iccment  of  the 
sulphuric  radicle  takes  place  at  least  partly  in  stages 
forming  compound  esters.  Tliis  view  is  also  confirmed 
by  the  extraordinary  effect  of  even  a  small  jHTcentage 
of  nitric  acid  in  the  mixed  acid  in  checking  the  dissolving 
action  of  the  sulphuric  acid  on  the  cellulose.  The  simplest 
explanation  is  that  it  enters  into  the  composition  of  the 
molecules  and  makes  compounds  which  are  insolulile  in  the 
acid  mixture,  and  as  the  process  of  maximum  replacement 
takes  a  long  time,  while  the  checking  action  is  immediate, 
it  probably  works  in  stages  on  each  molecule." 


New  York  Section. 


Ekbatim.— SuA/i'mcd  WhiU  Lead.  By  L.  F.  Uugltea; 
this  J.,  April  30th.  1900.  p.  40.5,  col.  2.  line  10,  for 
"  sulphate  '"  read  '"  suljihide."" 


Nottingham  Section. 

Meeting  held  at  XvUinyluim,  on   Wednesday,  March   I'tth, 
1909. 


MK.    O.    QUIBELL  IK  THE   CBLAIB. 


THE  VOLr.METHlC  DETERMIX.VTION  OF  PHOS- 
PHOIUC  ACID.  .MUNO-.\LKALI  AND  DI-ALKALI 
PHOSPHATES. 

BY   J.    M.    WII.K1E. 

(See  this  Journal,   1909,  08.) 

Discussios. 

Mr.   WiLKiE  said   that  the   weakest    ])art   of  the  paper 

as  published   was  the  manner  of  ensuring  neutraUty  of 


the  silver  solution.  That  this  solution  should  be  nentisl 
or  at  least  of  known  acidity  was  vital,  and  a  little  con- 
sideration showed  that  that  could  be  ensuml  very  simply 
indeed.  -Abtiut  0"2  gnu.  of  pure  sodium  chloride  w«t 
dis.solve<l  in  a  little  recently  boiled  and  cooled  watet 
(30  c.e.  or  so  of  A'.' 10  sodium  chloride  may  be  substituted 
if  preferred)  to  which  was  added  a  few  <lroi)s  of  phenol- 
phthalein  solution  anti  one  drop  of  A"/ 10  barium  hydroxide.: 
A  strong  pink  tint  should  result,  which  persists  sitae 
adding  2.>  c.c.  of  the  A'/  10  silver  solution.  That  of  count 
ensured  that  the  silver  solution  was  practically  neutnl, 
The  titration  was  now  conducted  in  the  .lena  round- 
bottom  flasks  used  in  the  preliminani'  boiling  to  deCompOK 
carbonates  and  to  expel  carbon  dioxide,  thus  avoiding 
transference  to  a  special  vessel  for  the  titration.  Thq 
end  point  with  very  little  practice  indeed  luuld  bo  readHjt 
observed,  and  of  course  any  doubt  was  quickly  dispelled 
by  allowing  the  precipitate  to  s«'ftle  for  a  niiaule  or  ti 
as  the  pink  tint  was  permanent,  and  does  not  fade  eviM 
after  24  hours.  Finally  the  use  of  X/5  sodium  acei 
had  been  discontinued,  and  instead  an  equivalent  araoiqd| 
of  a  3A'/2  solution  was  used.  This  strength  (20*4  pa 
cent.)  was  convenient  for  ordinary  laboratory*  use,  a 
its  u.sc  avoided  unneees-sarj-  multiplication  of  solutioi 
In  due  course  ho  hoped  to  publish  some  extensions 
the  method. 

Mr.  O.  QriBELL  said  that  he  had  found  the  metl 
work  fairly  satisfactory  with  acid  phosphate  ; 
difliculty  was  particularly  noticeable,  and  that  was 
determination  of  the  end  reaction.  Several  detemiinatiOM' 
were  made  on  a  superphosphate  containing  31*1  jn-r  cenU 
of  water-soluble  phosphates  as  determine<i  by  the  magnerik 
method  ;  2  gmis.  of  the  original  phosphate  were  made  np 
to  100  c.c,  and  the  phosphate  was  estimated  as  nutUnea 
in  the  paper,  and  the  percentage  found  was  31"18  and. 
31"13.  The  titrations  in  this  ca.se  were  done  with  liarioBl' 
hydrate,  as  suggested.  He  saw  no  reason  why  tlw 
titration  should  not  be  done  with  sodium  hydroxide,! 
so  several  detenninations  were  attempted  in  that  way;< 
but  for  some  reason  the  results  were  extremely  erratie,; 
and  he  would  like  an  explanation  as  to  why  sodium! 
h\-droxide  solution  is  not  so  goofi  as  the  barinai 
hydroxide.  ' 

Mr.  WlLKiE  i-i'plied  that  any  <lifti(idty  as  to  the  end 
point  was  removed  by  giving  the  pi-ecipitate  a  monieot 
or  two  to  settle.  He  had  used  sodium  hydroxide  in  a 
number  of  titrations,  and  when  earl>onate  was  allowed 
for,  excellent  results  were  obtained.  When  using  sodium 
hydroxide,  his  practice  was  to  standardise  in  the  rokl 
against  standard  sulphuric  acid  which  had  been  freed 
from  carbon  dioxide  by  boiling-working  at  alxiut  the 
same  dilution  as  in  the  actual  test,  and  of  counw  usinc 
phenolphthalcin  as  indicator.  Barium  hydroxide  had 
the  advantage  of  a  sharper  end  point  because  of  thi- 
absence  of  carbonate.  He  might  again  point  out  thai 
decinonnal  sulphuric  acid  was  the  only  standani  solution 
requii-ed  by  the  method. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patent.-;. 

Mixing'or  ugilaling  liipiid  compoundt  ;  Machinery  for 

and  /or  other  purjmus.  H.  Skinner,  Koshcr\ille,  H.  J. 
\Vilders,  Westdirt-on-Sea.  and  E.  Wildere,  lx)ndon 
Eng.  Pat.  19.347.  Sept.  l.-i,  I90S.  .Addition  to  Eng. 
Pat.  21,lti0.  .Se])t.  24,  I90(>  (this  J.,  1907,  611). 
The  vertical  rotating  cylinder  described  In  the  principal 
patent  is  made  of  tapering  form,  like  an  inverted  truncated 


cone,  and  is  completely  .submerge<l  in  the  liquid  to  Ix 
niixwi  or  agitated.  The  external  screw-threads  may  h> 
dispensed  with.  For  mixing  water  with  a  lighter  material 
such  as  Hour,  the  cylinder  is  rotated  in  such  a  direction 
as  to  cause  a  downward  current  within  the  cylinder 
When  using  the  apparatus  to  agitate  a  liquiil  for  cleau'-iii^; 
or  rinsing  lilirou.s  or  textile  materials,  these  maliiiHl- 
ai-o  placed  in  ii  pci-forateil  wikhI  tir  metal  ibambir  aliuM 
the  rotating  lyliiidcr.  or  they  may  be  kept  away  from 
the  rotating  cylinder  by   means  of  a  perforated  screen. 

— A.T.  L. 


V>)1.S;XVIH.,  Ifo.  9j 
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Distilling    and    concentrating    liquid    mixtures ;     Process 

of   simultaneotislt/    .     H.    Pauling,    Gelsenkirchen, 

Germany.     Eng.  Pat.  27,473,  Dec.   17,  1908. 

The  mixture  of  liquids  to  be  separated  is  introdueed 
into  an  evaporating  vessel  at  such  a  rate  that  it  is  com- 
pletely vaporised.  The  mixed  vapours  are  conducted 
iiitii  the  lower  part  of  a  rectifying  column  into  the  top 
i>f  which  is  introduced  a  regulated  quantity  of  the  pure 
liquid  which  forms  the  lowest-boiling  component  of  the 
mixture.  This  liquid  is  introduced  in  such  quantity 
that  the  vapour  of  the  pure  liquid  only  escapes  from 
the  top  of  the  column.  The  liquid  or  liquids  of  higher 
boiling  point  are  condensed  in  the  column  and  escape 
from  a  siphon  at  the  lower  end.  If  desirable  the  vapours 
may  be  superheated  in  a  coil  before  they  enter  the 
coliimn.— W.  H.  C. 

Kiln.    <  J.  K.  Snowden.  New  Cumberland,  W.  Va.     U.S.  Pat. 
916.498,  March  30.   1909. 

Tm:  claim  is  for  the  construction  of  a  kiln  having  a 
\ritical  flue  formed  in  the  side  wall.  The  upper  end 
ot  this  flue  communicates  with  the  interior  of  the  kiln 
and  the  lower  end  mth  an  imderground  flue  leading 
to  the  stack.  Intermediate  between  its  upper  and  lower 
ends,  the  vertical  flue  has  a  side  branch  flue  which  com- 
municates with  the  atmosphere.  A  valve-box  having 
two  tlap-valves  is  arranged  in  this  branch,  so  that  the 
kihi  may  be  put  into  communication  either  with  the 
underground  flue  or  with   the  air  as  desired. — W.  H.  C. 

Kniporator ;      Cast-iron     with     Field     tubes.        G. 

Sauerbrey  Masehinenfabr.,   A.-G.     Ger.    Pat.    207,478, 
■  Ian.  5,  1908. 


In  order  to  avoid  undue  pressure  on  the  tube-plates,  h, 
ot  the  evaporator,  the  cast-iron  heating  tubes,  o,  closed 
at  one  end.  are  connected  to  steam  pipes,  d,  outside  the 
evaporator,  these  latter  being  in  communication  with 
the  st^am-mains,  e,  and  with  pipes,  g,  for  running  off  con- 
densed water.  The  steam  does  not  enter  the  heating 
tulies  directly,  but  through  the  distributing  tubes,  c. — ^A.  S. 

Steaming    and    drying    apparatus ;     Morrihh    perforated 

dmm    in  .     H.    Mever.     Gor.    Pat.    207,483.   June 

26.    1908.     Addition    to    Ger.    Pat.    172,4,')1      May    3 
1905  (this  J.,   1906,   1032).  ' 

The  perforated  drum  in  which  the  steaming  or  sterilisation 
of  the  material  is  effected  is  mounted  within  an  outer 
jacketed  drum  in  which  the  drying  is  performed.  Means 
are  provided,  e.g.,  bolts  and  levers,  whereby  the  door 
clcsing  the  inner  drum  against  the  outer  one,  can  be 
'il"ned  from  outside  the  apparatus. — A.  S. 

li'  I'lining  wall  for  loose  /itteriiig  malerial.     S.  v.  Kraszewsid 

Ger.  Pat.  207,579,  May  5,  1907. 
The  walls  of  the  vessel  containing  the  filtering  material 
(e.g.,  sand),  are  constructed  with  series  of  lips  or  cups 
projecting  outwards,  and  the  liquid  to  be  tillered  is  intro- 
duced through   these  hps. — A.  .S. 


Filtering  air  and  other  gases  or  vapours  ;  Apparatus  for 
.     R.  Winter.     Ger.  Pat.  207,631,  Feb.  21,  1907. 

The  air  or  other  gas  is  passed  through  a  casing  divided 
into  alternate  filtering-compartments  and  compartments 
into  which  the  dust  falls  when  brushed  or  scraped  from 
the  filters  ;  both  sets  of  compartments  are  disposed 
obliquely  to  the  path  of  the  air.  Outside  the  casing, 
on  one  side,  is  a  receptacle  provided  with  openings  com- 
municating with  the  lower  ends  of  the  dust-collecting 
compartments.  The  dust  falls  from  the  latter  into  the 
receptacle  and  is  thus  prevented  from  being  again 
entrained  by  the  current  of  air. — A.  S. 

Centrifugal   filler.     L.    Honigmann.     Ger.    Pat.    207,885, 

May  9,  1907. 
The  filter  consists  of  a  hanging  centrifugal  basket  or 
cage  surrounded  by  a  receptacle  for  the  filtered  liquid. 
The  cage  is  closed  above  and  opens  below  into  a  funnel- 
shaped  chamber  through  which  the  solids  are  removed. 
The  liquid  to  be  filtered  is  introduced  through  the  hollow 
vertical  shaft  of  the  apparatus,  and  falls  on  to  a  distributing 
plate  fixed  to  a  spinclle  which  is  movable  vertically  within 
the  hollow  shaft. — A.  S. 

Pyrometers.  Norma  Compagnie,  G.m.b.H.,  Wurttem- 
berg,  and  J.  Kirner,  Stuttgart,  Germany.  Eng.  Pat. 
27,245,  Dec.  15,  1908. 

See  Fr.  Pat.  395,229  of  1908  ;  this  J.,  1909,  356.— T.  F.  B. 

Filtering    apparatus ;     Rotary    .     A.     J.     Arbuckle 

and  A.   Osborne.     Fr.  Pat.  395,446,  Oct.   17,   1908. 

See  Eng.  Pat.  20,400  of  1908  ;  this  J.,  1909,  130.— T.  F.  B. 

Filtering  apparatus.     A.   J.   Arbuckle  and  A.   Osborne. 
Fr.  Pat.  395,928,  Nov.  3,  1908. 

See  Eng.  Pat.  21,452  of  1908  :  this  J..  1909, 195.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Natural  and  briquetted  coal;   Comparative  tests   of 

including  torpedo-boat  tests,  and  some  foreign  specifications 
for  briquetted  coal.  W.  F.  M.  Goss.  U.S.  Geol.  Survey, 
Bull.  No.  363. 

This  bulletin  contains  56  pages  of  matter,  and  a 
bibliographic  list  of  works  on  the  subject  dating  from 
1906  to  1908  inclusive.  The  author  describes  an  elaborate 
series  of  tests  with  natural  coals  and  also  with  briquettes 
made  from  them  as  carried  out  at  the  testing  plant  of  the 
Pennsylvania  Railway  Co.  at  Atloona,  Pa.,  besides  some 
preUminary  experiments  involving  the  use  of  briquettes, 
in  the  marine  ser\-ice,  and  carried  out  on  the  U.S.  Torpedo 
Boat  "  Biddle."  Illustrations  and  charts  indicate  the 
results  obtained.  The  conclusions  arrived  at  are  : — I. 
The  bric{uettes  by  the  Government  apparatus  have  well 
withstood  exposure  to  weather  and  have  sufl'ered  but 
little  deterioration  from  handhng.  II.  The  use  ot 
briquettes  instead  of  natural  coal  appears  to  have  increased 
tie  evaporative  efiiciency  of  the  boilers  tested.  III. 
In  most  cases,  the  smoke  density  has  been  less  with 
briquetted  coal.  IV.  The  use  of  briquettes  facilitates  the 
maintenance  of  an  even  fire  over  the  whole  grate  surface. 
V.  In  locomotive  service,  the  use  of  briquettes  results  in 
increasing  efficiency,  and  boiler  capacity,  with  decreased 
smoke.  VI.  In  torpedo  boat  service  the  use  of  briquettes 
improves  evaporative  efficiency  of  the  boilers,  but  no 
change  is  noted  as  regards  smoke. 

Carbon  monoxide,  hydrogen,  and  methane  ;    Simultaneous 

determination    of    by   fractional  combustion.      V. 

Nesnijelow.  Z.  anal.  Chem.,'  1909,  48,  232—272. 
The  author  has  studied  tlie  fractional  coiubustiou  of 
mixtures  ot  carbon  monoxide,  hydrogen,  and  methane 
by  means  of  silver  oxide,  palladium-asbestos,  and  copper 
oxide  resi^ectivcly.  No  satisfactory  results  ■  could  be 
obtained  with  silver  oxide  (sec  this  J..  1898,  603  ;  1899, 
299)  ;  the  carbon  dioxide  formed  by  the  oxidation  of  tlio 
carijou  monoxide  was  partly  absorbed  by  the  silver  oxide 
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with  formation  of  silver  carbonate  ;  also,  some  silver 
oxido  was  always  reducedTby  the  hydrogen  as  well  as  by 
the  carbon  monoxide.  With  pallatlium-aslx-stos  (this  J., 
1903,  Ci.'>2)  it  was  possible  to  determine  carbon  monoxide 
in  a  mixture  of  the  three  pases,  but  only  if  the  speed  of 
the  pas  throuph  the  combustion  tube  did  not  exceed  1  litre 
per  hour.  Xo  preliminary  warming  of  tlie  palladium- 
asbestos  was  required.  If  the  speed  of  the  current  of 
gas  were  unduly  increased,  the  temperature  of  the  contact- 
material  was  raised  to  such  an  extent  that  the  methane 
also  was  partially  oxidised.  Good  results  were  obtained 
in  the  analysis  of  a  mixture  of  carbon  monoxide,  hydrogen, 
and  methane  by  passing  the  gas  over  copper  oxide  heated 
to  2r>(r  C.  (see  "this  J.,  IS'.t.S,  1190).  at  which  temperature 
metlianc  was  not  affected,  whilst  hydrogen  and  carbon 
monoxide  were  completely  oxidised. — A.  S. 

.  Patents. 

Coke  ovens.  The  Coke  Ovens  and  By-Products  Co., 
Ltd.,  and  S.  N.  Wellington,  London.  Eng.  Pat.  6223, 
Mar.  20,  1908. 

A  SERIES  of  regenera- 
tive, inclined  coke 
ovens,  (1),  is  arranged 
in  battery  form  with 
tlic  discharge  ends  of 
the  ovens  ojjcning  on 
to  a  receiver  for  the 
linishotl  coke,  the 
opposite  ends  being 
))rovidod  with  charging 
doors.     The  side    walls 

(2)  are  hollow  and 
divided  into  a  number 
of    vertical    main    flues 

(3)  and  "intcrvcrtical " 
tlues  (4).  All  the  flues 
open  at  the  top  into  a 
common  longitudinal 
chamber  (.i),  which  also 
forms  the  combustion 
chamber  for  a  set  of 
upper  gas-nozzles  (6). 
At  the  base  of  each 
of  the  vertical  flues  (3) 
are  hot  air  inlets  (7) 
and  lower  gas-nozzles 
(8).  The  lower  gas- 
nozzles  are  divided  into 
two  series,  each  series 
l)eing  again  subdivided 
into  three  sets  of  four 
nozzles,  and  each  set 
supplied  bj-  a  separate 


/        V/////Z\ t  1      "I'ppuca   oy  a  separate 

^i^Ji^^^^^^.fi2^::\    t-'^s-supply  pipe.    Below 
i^,'^:^^\'¥^^*fi:',^!i'^'"!.-A    the    floor   of   the  oven 


is  situated  a  passage 
( 12),  with  which  all  the  "  intervertical  "  flues  communicate, 
and  below  this  passage  and  communicating  with  it  at 
each  end,  is  another  passage  (1,5).  From  each  end  of  the 
lower  passage  (15)  a  passage  lea<ls  to  one  of  two  scries 
of  regenerative  tunnels,  a  valve  governing  each  of  these 
communicating  passages.  Passages  (30)  and  (31)  afford 
communication  to  all  the  air-supjily  passages  in  a  manner 
similar  to  the  communication  given  by  the  passages  (12) 
and  (15)  with  reference  to  the ''intcrvcrtical"  flues.  Meana 
are  provided  for  connecting  cither  series  of  regenerative 
tunnels  with  a  main  uptake  flue  or  wHth  the  air,  whereby 
the  air  CTipply  may  be  reversc<l,  so  that  either  the  upper 
gas-nozzles  can  be  supplied  with  air,  while  the  air-supply 
passages  for  the  lower  gas-nozzles  serve  for  taking  off  the 
products  of  combustion,  or  viu.  vena. — 0.  R. 

Coks-quenchtru/  device  for  horizontal  roke   ovens.     F.   J. 
Collin.     Ger.  Pat.  207.199.  June  1 1 .  1908. 

The   coke-quenching   box   is  closed   on   all   sides   and    is 
provided   with   pipes  for  leading   away   the   ammoniacat 


vapours  produced  on  quenching  the  glowing  coke.  Means 
are  provided  for  liftinc  the  quenching-box  and  transporting 
it  from  one  part  of  the  coke  platform  to  another. — A.  S, 

Pyrnphorie  subslanees  ;    Manufacture  of  .     Lucium- 

"Wcrk,  Elcktro-Chem.  Metall-Ind.  Gos.m.b.H.    Fr.  Pat. 
390,198,  Xov.  12,  1908. 

Pyrophoric  substances  consisting  of  a  rare-earth  m?tal 
and  silicon,  titanium,  or  boron  are  manufactured  by 
adding  the  silicon  or  other  non-metal  to  the  molten  rare- 
earth  metal  out  of  contact  with  air,  or  by  introducing  the 
non-metal  into  an  electrolytic  cell  in  which  the  rare-earth 
metal  is  being  deposited.  The  substances  thus  obtained 
yield  sparks,  by  abrasion  or  concussion,  suitable  for 
igniting  combustible  gases,  liquids,  and  even  solids.  The 
substances  maj*  also  be  used  as  flash-light  powders  when 
mixed  with  suitable  oxidising  substances. — A.  T.  L. 

[S«rfio«l  Ga.1  ■producer  plant.      J.  King  and  H.  Workman, 
Glasgow.     Eng.  Pat.  6191,  Mar.  20,   1908. 

A  OAR-noLDER  of  suflTicient  capacity  to  prevent  the  engine 
from  slowing  do\ni  when  the  load  is  suddenly  increased, 
is  interposed  Ix-twecn  the  producer  and  the  engine,  and 
the  bell  is  counter-weighted  so  as  to  contain  gas  at  slightly 
less  than  atmospheric  pressure.  Tlie  pas-holder  thus 
serves  to  draw  gas  through  the  producer,  causing  a 
continuous  instead  of  an  intermittent  draught.  The 
bell  has  a  definite  sliEhtly  fluctuating  position  for  each 
rate  of  demand,  and  the  rise  or  fall  of  the  bell  controls, 
by  means  of  levers  and  cords,  a  valve  on  the  air  inlet  to 
the  pro<iuccr  and  a  valve  regulating  the  supply  of  steam 
or  the  feed  of  water  to  a  boiler  or  evaporator  ;  or  the  rise 
and  fall  of  the  bell  may  control  a  valve  regulating  the 
proportion  of  air  passing  through  the  steam  space  of 
evaporator.  The  valves  may  be  similar  to  those  described 
in  Eng.  Pat.  17,414  of  1907,  the  area  of  the  ports  being 
adjustable  in  one  direction  by  hand  and  in  a  direction  at 
right  angles  to  the  former  by  the  movements  of  the  Ijell. 

— .VT.  L 

Gas   producers.     J.   Stewart,  Alfrcton.     Eng.   Pat,  620^ 
Mar.  20,  1908. 

The  patent  relates  to  gas  producers  provided  with  gratet 
fitted  to  rotate  about  a  horizontal  axis,  and  es[)ecially 
to  producers  fitted  with  grates  of  the  kind  described  in 
Eng.  Pat.  15,074  of  1900.  The  grates  referred  to  comprise 
a  drum  with  radial  arms  of  different  lengths  which  support 
segmental  grates  provided  with  projecting  claws,  the 
whole  forming  a  hollow  cylindrical  grate,  mounted 
eccentrically  on  a  horizontal  axis  above  the  water-trough 
in  the  base  of  the  producer.  The  invention  consists 
in  providing  horizontal  or  inclined  doors,  below  tlie  level 
of  the  water  in  the  trough,  projecting  inwards  from  the 
sides  of  the  trough  in  order  to  support  the  fuel.  The  doon 
are  hinged  along  the  sides  of  the  trough  and  can  be  raisrd 
or  lowered  to  adjust  the  space  Iwtween  the  grate  and  the 
inner  edges  of  the  doors,  so  as  to  regiilate  the  discharge 
of  ashes  and  the  descent  of  the  fuel. — A.  T.  L. 

Gas    producer).     A.    Jabs,    Zurich.     Eng.    Pat.     13,753, 
June  29,  1908. 

A  GAS  producer  for  caking  coals  comprises  a  producer 
chamber  in  the  lower  jiart.  surmounttxl  by  a  group  of 
narrow  vertical  chambers  through  which  the  fresh  fuel 
descends,  meeting  the  hot  gases  from  tho  producer  chamber 
and  being  distilled  by  them.  These  distilling  chambers 
are  made  wider  towards  tho  lower  end  to  facilitate  the 
descent  of  fuel,  and  thev  are  chargetl  from  the  fcniing 
hopper  through  vertical  feeding  channels  of  smaller 
cross-section  than  tho  upper  ends  of  the  distilUng  chambers, 
.so  that  an  annular  outlet  is  left  for  the  gas  at  tho  top  of 
each  distilling  chamber. — A.  T.  L. 


G<u  producer. 


G.  C.  F.  Vatcr.  St.  Ix)uis,  Mo. 
916,800,  March  30.   1909. 


U.S.  Pat. 


A  CYLINDRU  Ai.  air  receptacle  is  mounted  in  the  centre 
iif  a  watcpan.  which  is  situated  at  tho  bottom  of  the 
combustion  chamber  of  the  producer.  .An  air  pipe  extends 
upwards  through  the  air  receptacle,  which  supports  and 
communicates    with   a  conical   grate.     The   air   pipe  is 
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perforated  and  has  its  upper  end  closed  by  the  apex 
of  the  cone,  which  is  not  perforated,  the  perforations  of 
the  air  pipe  being  in  the  same  horizontal  plane  as  the 
grate  openings. — O.  R. 

OiKme. ;  Process  and  apparatus  for  the  admixture  of  — — 
with  gases  and  carhuretting  materials  for  illumination 
and  power.  O.  Patin.  Fr.  Pat.  395,804,  Jan.  7,  1908. 
Ozonised  air  is  upon  leaving  the  ozoniser,  mixed  with 
more  or  less  ordinary  air  in  a  mixing  chamber,  the  pro- 
portion being  controlled  by  valves,  and  the  mixture  sub- 
sequently carburetted  by  gas  or  oil  vapour  and  sent  into 
the  supply  main.  The  mixing  chamber  may  be  dispensed 
with  and  the  degree  of  ozonisation  varied  by  increasing 
or  decreasing  the  electric  current  producing  the  ozone, 
by  means  of  a  rheostat. — R.  L. 

Illuminating  gas  ;     Process  for  the  manufacture  of  

hy  distillation  of  coal  and  admixture  of  a  cheaper  gas 
tcith  the  coal-gas.  H.  Koppers.  Ger.  Pat.  207,098, 
.Alarch  6.  1908. 
CoMBCSTiBLE  materials  (brown  coals,  hgnites,  peat)  of 
more  recent  formation  than  ordinary  coals,  are  carbonised 
in  a  separate  furnace,  the  gas  is  subjected  to  the  usual 
condensing  process  and  also  freed  from  a  portion  of  its 
carbon  dioxide,  then  led  through  a  gas  producer  charged 
with  coke  in  order  to  convert  a  further  portion  of  its 
carbon  dioxide  into  carbon  monoxide,  and  finally  mixed 
with  coal-gas  produced  in  the  ordinary  manner. — A.  S. 

Electric    incandescent    lamps ;     Filament    for   .      J. 

SchiUing,  Berlin.  U.S.  Pat.  917,159,  April  6,  1909. 
Metallic  filaments  are  made  by  mixing  a  finely  powdered 
refractory  substance,  and  a  finely  powdered  conductor 
having  a  negative  temperature  coefficient,  with  a  solution 
of  ammonium  sulphide  as  binding  agent,  so  as  to  form 
a  paste.  The  paste  is  formed  into  filaments,  and  the 
ammonium  sulphide  is  expelled  by  the  passage  of  a  current. 

—A.  T.  L. 

Electric   incandescent   lamps;      Manufacture  of  [filaments 

for] from  oxides  or  other  basic  compounds  of  metals. 

J.  31.  CaneUo.     Fr.  Pat.  395,360,  Oct.  24,  1908. 

The  patent  relates  to  the  manufacture  of  lamp  filaments 
from  the  reducible  oxides  or  other  basic  compounds  of 
refractory  metals  such  as  molybdenum,  osmium,  and 
tungsten  with  or  without  the  admixture  of  non-reducible 
oxides  such  as  the  oxides  of  thorium  and  zirconium. 
The  reducible  oxide  or  basic  compound  is  very  finely 
powdered,  and  the  heavier  particles  are  removed  by  a 
process  of  repeated  levigation.  The  extremely  fine  powder 
thus  obtained  is  mixed  with  5  to  10  per  cent,  of  powdered 
.'•litin,  and  made  into  a  paste  with  water.  The  paste 
i>  itirmed  into  filaments,  and  the  filaments  are  dried  and 
mated  to  a  moderate  temperature  in  a  reducing  atmos- 
|ili'Te  preferably  of  hydrogen.  The  filaments  are  finished 
by  heating  them  electrically  in  a  reducing  atmosphere 
and  are  finally  mounted  in  exhausted  lamp-bulbs  into 
which  a  trace  of  phosphorus  or  other  reducing  substance 
is  introduced. — ^A.  T.  L. 

Kltrlric  incandescent  lamps  ;  Process  for  securijig  [metallic} 

filaments  to  the  terminals  in  .     Bergmann-Elektri- 

citats-Werke  Akt.-Ges.     Fr.  Pat.  395,482,  Oct.  19,  1908. 

The  ends  of  the  filament  are  covered  with  the  material 
of  which  the  leading-in  wires  are  composed,  for  example, 
platinum,  silver,  nickel,  copper,  iron,  or  alloys  of  these 
metals.  The  filament  is  then  held  in  position  and  the 
ends  fused  on  to  the  ends  of  the  leading-in  wires. — A.  T.  L. 

Ekctric  incandescent  lamps  ;    Manufacture  of  filaments  for 

from  difficultly  fusible  tnetals.     Bergmann-Elektri- 

citats-Werke  Akt.-Ges.     Fr.  Pat.  395,484,  Oct.  19,  1908. 

Ix  the  manufacture  of  lamp  filaments  from  molybdenum, 
tungsten,  chromium,  uranium,  tantalum,  niobium,  vana- 
dium, and  similar  metals,  the  filament  is  heated  in  an 
atmosphere  consisting  of  hydrogen  and  nitrogen  or  of 
hydrogen  and  ammonia,  in  order  to  render  constant  the 
electrical  properties  of  the  filaments.  The  invention 
consists  in  the  use  of  illuminating  gas  instead  of  hydrogen, 


the  preferred  proportions  of  nitrogen  and  illuminating 
gas  being  5  to  1.  The  filaments  are  brought  gradually 
to  a  reddish-white  heat,  and  kept  at  that  heat  for  10 
seconds  only  instead  of  4  minutes  as  when  hydrogen  is 
used.— A.  T.  L. 

Drying  apparatus  [for  peat,  etc.].  W.  T.  GrifSn.  Plainfield, 
and  B.  \V.  Tucker,  Xewark,N.-J.,  Assignors  to  I.  Pedraza, 
Paris.     U.S.  Pat.  916,437,  March  30,  1909. 

See  Fr.  Pat.  381,272  of  1907  ;  this  J.,  1908,  113.— T.  F.  B. 

Alcohol ;     Process  for  transforming  for  use  as  fuel. 

N.  Mauger.     Fr.  Pat.  395,966,  Nov.  4,  1908. 
See  Eng.  Pat.  23,806  of  1908  ;  this  J.,  1909,  237.— T.  F.  B. 

Shaft-kiln  with  generator-gas  firing.     E.  Schmatolla,  Berlin. 

U.S.  Pat.  917,667,  April  6,  1909. 
See  Addition  of  AprU  19, 1907,  to  Fr.  Pat.  352,549  of  1906  ; 
this  J.,  1907,  1049.— T.  F.  B. 

Combustible  or  carhuretting  liquids  used  in  explosion 
motors   or   for   lighting   or   heating ;      Composition   for 

improving .     C.  Poulain.     Fr.  Pat.  396,066,  Nov.  7, 

1908.     Under  Int.  Conv.,  Nov.  16,  1907. 

See  Eng.  Pat.  25,435  of  1907  ;  this  J.,  1908, 1010.— T.  F.  B. 

Incandescent   bodies  for   electric  glow-lamps ;      Producing 

metallic .     F.  Blau,  Assignor  to  Deutsche  Gasgliih- 

Ucht  A.-G.  (Auerges.),  BerUn.  U.S.  Pat.  916,659, 
March  30,  1909. 

See  Eng.  Pat.  14,816  of  1906  ;  this  J.,  1907,  861.— T.  F.  B. 

Carbon,  filament,  and  method  of  making  the  same.  W.  R. 
Whitney,  GlenviUe,  N.Y.,  Assignor  to  General  Electric 
Co.,  New  York.     U.S.  Pat.  916,905,  March  30,  1909. 

See  Eng.  Pat.  6959a  of  1904  ;  this  J.,  1905,  721.— T.  F.  B. 

Filaments  of  Chinese  ink  for  electric  incandescence  lamps. 
K.  Rittersberg  and  H.  Rubert.  Fr.  Pat.  395,782, 
Oct.  29,  1908.     Under  Int.  Conv.,  Oct.  30,  1907. 

See  Eng.  Pat.  11,600  of  190S  ;  this  J.,  1908, 1145.— T.  F.  B. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR     PRODUCTS,     PETROLEUM, 
AND    MINERAL    WAXES. 

Acetate  of  lime  [calcium  acetate]  ;    Analysis  of  commercial 

.     T.  S.  Gladding.     J.  Ind.  and  Eng.  Chem.,  1909, 

1,  250—252. 
In  the  author's  method,  2  grms.  of  the  sample  are  treated 
with  30  c.c.  of  water  and  10  c.c.  of  phosphoric  acid  of 
sp.  gr.  1*70,  and  the  mixture  is  distilled  in  a  long-necked 
flask  of  300  c.c.  capacity  for  about  U  hours,  the  volume 
being  kept  constant  during  distillation  by  the  conrinuons 
introduction  of  water  free  from  carbon  dioxide.  The 
vapours  which  distil  over  are  condensed  and  collected  in 
standard  alkali  solution.  This  method  has  been  con- 
demned by  Fresenius  and  Griinhut  (this  J.,  1908,  1012), 
but  it  is  pointed  out  that  in  their  tests,  they  employed 
a  current  of  steam  instead  of  introducing  water  into  the 
distilhng  flask  and  thus  introduced  a  source  of  error 
which  had  previously  been  recognised  by  the  author  and 
also  by  Grosvenor  (this  J.,  1904,  530).  The  author  has 
tested  his  method  with  solutions  containing  calcium  acetate 
and  phosphoric  acid  in  varying  degrees  of  concentration, 
and  obtained  concordant  results  in  all  cases. — A.  S. 

Petroleum  oils  ;     Differentiation  between  ■ ■  of  different 

origin.  F.  Schwarz.  Mitt.  Kgl.  Matcnalprufungsamt 
Gross-Lichterfelde  West,  1909,  27,  25—28. 
\mekican  petroleum,  even  the  most  carefuUy  refined,  is 
characterised  by  its  high  iodine  value,  6,  as  agamst  O'l—S 
for  European  oi'ls,  and  its  low  specific  gravity,  0-788— 0-801. 
at  15°  C.  Oil  with  a  low  iodine  value  and  spccihc  gravity 
above  0-815  may  generaUy  be  taken  as  Russian,  but 
occasionally  may  prove  to  be  Roumanian  or   German. 
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Russian  oils  remain  liquid  at  -20°  C,  whereas  Roumanian 
(except  Bustenari)  and  German  petroleums  become  more 
or  loss  viscous.  The  lighter  constituents  of  Russian 
petroleum  show  a  higher  specific  gravity  (0'800 — 0-80(i) 
than  those  of  the  Roumanian  or  German  oils  (0"780 — 0'794). 
Differentiation  between  these  last  two  is  practically 
impossible,  but  the  quantity  of  German  oil  produced  is 
so  small  that  nearly  all  is  consumed  locally.  Oil  with  a 
low  iodine  value  and  specific  gravity  of  0*8U8 — 0  815  may 
bo  Galician,  Roumanian,  Gorman,  or  Russian  "  Meteor  ' 
oil.  The  last  may  be  recognised  by  the  high  specific 
gravitv  of  the  more  volatile  constituents,  also  by  its 
higher  flashing-point  (30°— 37°  C).  The  inferior  kinds 
of  Galician  oil  become  very  viscous  on  cooling ;  the 
flashing- point  of  Galician  oil  is  low  (26° — 32°  C.)  as  com- 
pared with  Roumanian  oil  (31° — 34°  C.)  and  German  oil 
(31*— 39*C.).— A.  G.  L. 

Mineral  oil  ;  Examination  of jor  /nlli/  oil.     F.  Schwarz 

and    J.    Marcusson.    Mitt.     Kgl.    Matcrialpriifungsamt 
Gross-Lichterfclde  West,  1909.  27,  17—19. 

In  testing  mineral  oils  for  the  presence  of  fatty  oils  by 
heating  with  sodium  or  potassium  hydroxide  (Lux's  test), 
the  authors  contend  that  if  appreciable  quantities  of  fatty 
matter  are  present,  both  golatinisation  and  formation  of 
a  soapy  lather  will  occur.  If  the  sample  gelatinises 
without  forming  a  lather,  traces  of  fat,  or  rosin,  or 
naphthenic  acids  may  be  present.  In  these  cases  the 
samples  should  be  further  examined.  To  remove  mineral 
acid  from  naphthenic  acids,  the  ethereal  solution  should 
be  shaken  with  a  concentrated  solution  of  sodium  sulphate, 
not  with  water. — A.  G.  L. 

Patents. 

Retort  for  the  destructive  distillation  of  resinous  woods. 
P.  Brown,  Troy,  Idaho.  U.S.  Pat.  917,531,  April 
0,  1909. 

This  relates  to  vertical  retorts  for  a  retort  furnace 
comprising  a  number  of  vertical  ovens  which  are  open 
at  both  ends  and  are  arranged  between  two  spiral  flues, 
leading  from  separate  combustion  chambers  to  the  stack. 
A  removable  retort  for  each  oven  is  provided  at  its  ujiper 
end  with  a  detachable  cover  for  charging,  and  with  a 
detachable  gas-outlet  pipe  leading  to  a  trap-box.  The 
wooil  i?  supported  on  a  removable  grate,  and  the  lower 
end  of  the  retort  is  closed  by  a  vessel  secured  to  it  beneath 
the  grate.— A.  T.  L. 

WoodUir  and  jormaldehyde  ;  Process  for  making  water- 
soluble  compounds  of  the  condensation  products  of 

W.   P.   Thompson,   Liverpool.     From  K.   A.   Lingner, 
Dresden,  Germany.     Eng.   Pat.   22,122.  Oct.   19,   1908. 

The  condensation  products  are  heated  with  soap,  or 
the  process  of  incorporation  of  the  tar  and  the  formal- 
dehyde is  combined  with  the  process  of  "  saponification." 
The  resulting  compounds  are  soluble  in  water. — W.  H.  C. 

Ammonia  from  gas-liquor;    Apparatvs  for  recovering . 

Berlin-Anhaltische  Maschinenbau  Akt.-Gcs.     Ger.  Pat. 
208,254,   Mar.   31,   1908. 

In  the  apparatus  claimed,  the  heat  of  the  smoke  pases 
from  the  gas-retort  furnace  is  utilised  for  distilling 
ammonia  from  the  gas-liquor.  Two  chambers  are  built 
in  opposite  portions  of  the  wall  of  the  chimney  of  the 
furnace.  The  gas-liquor  enters  the  lower  part  of  one 
chamber,  leaves  near  the  top,  flows  through  a  connecting 
pipe  outside  the  chimney  to  the  lower  part  of  the  other 
chamber,  and  leaves  this  also  near  the  top.  The  vapours 
expelled  from  the  liquor  flow  out  through  pipes  at  the 
tops  of  the  chambers  to  a  reflux  condenser  in  order 
to  recover  the  ammonia. — A.  S. 

Impregnating  material  resembling  caoutchouc  [from  pitch] 
for  mill-boards  or  tejctilt  materials  used  for  covering  roofs  ; 

Process  for  the  preparation  of  an  .     O.   Schreibor 

Ger.  Pat.  208,378,  Sept.   13,  1905. 

The  impregnating  material  is  prepared  fnim  the  pitch 
loft  behind  in  the  distillation  of  coal-tar,  petroleum,  and 
animal  or  mineral  products.     The  pitch  is  heated  and  cold 


air  is  forced  through  it ;  during  this  treatment  oxidising 
substances  such  as  manganese  dioxide,  sulphuric  acid, 
etc.,  and  subsequently  formaldehyde,  are  added  to  the 
mass. — A.  S. 

Still  for  distilling  crude  bituminous  products.  H.  W. 
Ash,  Cambridge,  Mass.,  Assignor  to  \\arren  Bros. 
Co.,  Charleston,  W.  Va.  U.S.  Pat.  917,702,  April  6, 
1909. 

The  claims  are  for  a  still  with  means  for  deUvering  & 
heating  blast  witliin.  and  for  introducing  sohd  foreign 
matter  into  the  blast-pi))e  so  as  to  bo  carried  by  the 
blast  into  the  still.— .\.  T.  L. 


Process  for  the  purification  of  

Ger.    Pat.    207,488,    Dec.    21,    1907. 


Montan  wax  , 
Asher. 

The  montan  wax  is  heated  twice  with  nitric  acid  o{ 
sp.  gr.  1'2 — P4,  then  washed,  and  melted,  whereupon, 
it  is  stated,  the  asphaltic  or  resinous  matter  separates 
and  can  bo  removed  mechanically.  The  wax  may, 
if  necessary,  be  treate<l  with  bleaching  liquor  before  being 
melted. — A.  S. 

Apparatus  for  determining  riscosity  of  liquids.    Ger.  Pats. 
205,235,  etc.     See  XXIU. 


IV.— COLOURING    MATTERS 
OyESTUFFS. 


AND 


Indigoid  dyeituffs.  IV.  Indigoid  and  indolignoid  dyt- 
stuffs  of  the  naphthalene  series  and  their  products  of 
fis.non  (Uydroxynaphlhaldchydes).  A.  Bezdzik  and 
P.  Friedlacnder.  Monatsh.  Chem.,  1909,  30.  271— 
•286.     (Compare  this  J.,  1908,  398,  743.) 

The  authors  propose  a  new  nomenclature  for  the 
complicated  indigoid  dyestufis  described  in  this  and  the 
previous  papers.  Starting  from  the  name  "  lignouc " 
as  being  generic  for  the  binuclcar  p-quinoncs,  coeruhgnone 
becomes  6w-3  :  5-dimethoxybenzolignone. 

O  :  C6H2(O.CH3)2  :  CoH2(O.CH3)2  :  O. 
The  compoimd, 

O  :  CioH5(O.CH3) :  CioHj(O.CHs) :  O, 
is  &t>-2-methoxynaphthalenelignone,  whereas  the  isomerio 
substance, 

CoHi-CO .  /CO.CoHi 

I  >=:<     I 

C(0.CH3):CH/  X;H:C.O.CHj 

is  6w-4-methoxy-2-naphthalcneindigo.  The  dycstuff  of 
the  constitution, 


^^^U-.CB.- 


■  C:  C<;jj2>-CjH4. 


previously  described,  hes  between  the  lignoid  and  indigoid 
class  and  is  classed  as  an  "  indolignonc."  being  2-iiulolo-l- 
naphthaleneindolignone.  2-Lidolc-3-hydro.\y-l-naphtha. 
leneindolignone. 


CO.CsH*- 


/CO. 
>C:C<        >CeH4, 


C(OH):CH^ 

is  prepared  by  mixing  warm  solutions  of  equimolcciilar 
quantities  of  1 : 2-diliydroxjiiaphthnlene  and  isatin 
chloride  (in  benzene).  It  forms  metallic,  brown  needles, 
dissolves  in  hot  alcohol  or  glacial  acetic  acid  with  a  violet 
colour,  and  dyes  chrome-,  iron-,  am!  nluniina-niordantcd 
cotton  grcenish-blnc.  It  is  espccinlly  well  fixed  with  a 
cerium  mordant.  5-Hydroxy-2-naphthalenc-2-indole- 
indigo. 


OH.CoH3<^jj  .Q-^^ 


■  C<C>^- Jj}>C6H4, 


prepared  by  warming  1  : 5-dihydroxynaphllialene  and 
a-isatinanilide  with  acetic  imhydride,  forms  copjiery 
needles  which  are  sparingly  soluble  in  ordinary  solvent* 
but  diiisolve  in  concentrated  sulphuric  acid  with  a  blue 
colour.    By  similarly  condensing   1  :  5-aminonaphthol  and 
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1  :  4-acetammonaphthol  with  a-isatinanilide,  5-acetammo- 
2-mdole-l-naphthaleneindigo  and  4-acetammo-2-naphtha- 
k'ne-2-indolemdigo, 

CHs.C0.NH.C6H3<^2';^^C:C<^,°>C6H4  and 

CgH^ C0\ 


/CO. 
:C<        >CeH4 
C(NH.C0.CH3):CH/  \nh/ 

nspectively     are     obtained     as     violet     needle?. 
]iroduction    of    l-hydroxy-2-naphthaldehyde    by 


The 
boiling 
2-naphthalene-2-indoletndigo  with  caustic  soda  is  described 
n  detail,  as  are  also  similar  compounds  from  analogous 
Ivestufifs.— J.  C.  C. 


Jiidiniinn  of  aromatic  nitro-compounds  hy  means  of  sodium 
ilfii/jihidc.  J.  J.  Blanksma.  Rec.  trav.  chim.  Pays- 
Bus  1909,  28,  105—112. 
Si)DruM  disuiphide  may  react  in  two  different  ways  with 
.iioraatic  nitro-compoimds.  If  the  nitro-compounds 
contain  halogen  atoms  or  nitro-groups  rendered  mobile 
liv  the  presence  of  nitro-groups  in  the  ortho  or  para 
)iositions,  these  mobile  groups  are  replaced  by  So  groups, 
uith  formation  of  disulphidcs,  which  may  easily  be 
converted  into  sulphonic  acids  by  oxidation.  If  the 
nitro-compoimd  does  not  contain  mobile  halogen  atoms  or 
nitro-groups,  reduction  takes  place  with  formation  of  the 
corresponding  amino-compound  and  also  usually  a  small 
i|uantity  of  an  azoxy-conipoimd.  The  results  obtained 
liy  the  action  of  an  alcoholic  solution  of  sodium  disuiphide 
ou  a  number  of  nitro-compounds  are  given.  From  5  grms. 
of  nitrobenzene,  4-5  grms.  of  aniline  hydrochloride  were 
olitained.  The  nitro-ardsols  (o-,  »«-,  and  p-)  gave  yields 
of  70 — 80  per  cent,  of  the  corresponding  anisidines. 
//'-Bromonitrobenzene  gave  a  good  \ield  of  77i-bromo- 
■iniline.  »n-Chloronitrobenzene  and  3-.5-dichloro-  and 
(lUromo-nitrobenzene  gave  yields  of  70  per  cent,  of  the 
rorrespondrng  amino-compounds.  Reduction  products 
were  also  obtained  from  o-  and  «(-nitrotoluene,  3"5- 
diuitroanisol,  the  2'4-dinitro  derivatives  of  anisol  and 
phenetol,  3.5-dinitrotoluene,  and  1.3.5-trmitrobenzene. 
\\'ith  0-  and  p-cliloronitrobenzene,  substitution  products 
(dinitrodiphenyldisulphides)  were  formed  in  addition 
tn  reduction  products,  and  this  happened  also  with 
"  ilinitrobenzene.  In  the  case  of  p-nitrotoluene  there  were 
"litained  p-toluidine  and  a  condensation  product  of 
;j-aminobeuzaldehyde. — A.  S. 

Patents. 

Azo  colouring  matters  [dyestuffs]  and  intermediate  products'; 

Production  of  .     J.   Y.   Jolmson,   London.     From 

Badische     Anilin    imd     Soda     Fabrik,     Ludnigshafen, 
Germany.     Eng.  Pat.  25,311,  \ov.  24,  1908. 

By  treating  p-phenylenediaminesulphonic  acid  with 
benzoyl  chloride  or  a  substitution  product  thereof,  com- 
potmds  are  obtained  which  probably  possess  the 
constitution,  X.HN.C6H3(S03H).NH2,  where  X 
represents  the  benzoyl  or  substituted  benzoyl  residue. 
When  these  benzoyl  derivatives  are  diazotised  and 
combined  with  a-naphthol-3-sulphonic,  -3  :  6-disulphonic, 
or  -3:6:  8-trisulphonic  acid,  dyestuffs  are  obtained 
which  give  rise  to  Bordeaux-red  to  violet-red  lakes 
extreme!}'  fast  to  light.  As  benzoyl  conipoimds  are 
mentioned  benzoyl,  o-,  m-,  and  p-nitrobenzoyl,  and  the 
chlorolx-nzoyl  chlorides.  The  condensation  is  effected 
in  aqueous  solution  in  the  presence  of  sodium  carbonate, 
and  the  product  is  precipitated  with  hydrocliloric  acid. 
In  the  example  describing  the  production  of  the  azo- 
dyestuft,  benzoyl-p-phenylenediaminesulphonic  acid  is 
diazotised  and  combined  with  a-naphthol-3  :  6-disulphonic 
acid  in  alkaline  solution. — J.  C.  C. 

jBo«iC  dyestuffs  ;    Production  of .     Farbenfabr.  vorm. 

P.   Bayer  und  Co.     Fr.   Pat.   395,793,  Oct.   29,   1908. 
Under  Int.  Con  v.,  Jan.  10,  1908. 

Basic  red  or  violet  dyestuffs  giving  bright  shades  on  tannin- 

,    mordanted    cotton     are    obtained    by   treating    salts   of 

dinitrophenyl-     or     naphthyl-pyridinium     or    of     cyano- 

pyridinium   or   substitution  products  with  dihydromdole 


or  phenniorpholine  or  their  substituted  derivatives. 
Example  1  :  A  mixture  of  28-15  kilos,  of  2 :  4-dinitro- 
pyridiniuin  chloride,  CiiHg04N3Cl,  CO  kilos,  of  alcohol, 
and  26'0  kilos,  of  dihydro-a-methylindole, 

06H4'<j^Tg;->CH.CH3, 

is  boiled  under  a  reflux  condenser  for  4  hours.  Dilute 
hydrochloric  acid  is  then  added  and  the  precipitated 
dyestuff  collected.  It  forms  red  bro«Ti  needles  and  dyes 
in  shades  resembling  those  produced  by  Rhodamine 
6G  but  purer  and  faster  to  light.  Example  2  :  To  a  mixture 
of'8  kilos,  of  pyridine.  60  litres  of  alcohol,  and  29'8  kilos. 
of_meth}'lphenmorpholine, 

/O— CH„ 

\nh.ch.ch3 

is  added  50  litres  of  a  solution  of  cyanogen  bromide  in 
ether  or  benzene  (containing  212  grms.  of  cyanogen 
bromide  per  litre).  The  mixture  becomes  hot  and  after 
1  to  2  hours  dilute  hydrocidoric  acid  is  added  and  the 
dyestuff  collected.  Brown  violet  needles  are  obtained 
which  dj'e  tannin-mordanted  cotton  in  yellower  shades 
than  are  produced  by  the  preceding  dyestuff. — J.  C.  C. 

Azo-dyestuffs  dyeing  on  a  mordant.     Farbenfabr.    vorm. 

F.   Bayer  und  Co.     Fr.   Pat.   395,824,  Oct.   30,   1908. 

Under  Int.  Conv.,  Feb.  19,  1908. 
The  diazo-compounds  of  derivatives  of  o-aminophenol  or 
o-aminocresol  containing  halogen  or  nitro-groups  or 
both,  but  not  containing  sxdphonio  or  carboxylic  groups 
are  combined  with  2  :  3-  or  2  :  6-dihydrox_ynaphthalene  or 
with  /3/i-aminonaphthols  or  with  alkyl  or  ar\-l  derivatives  of 
these.  On  chromed  wool  black  shades  are  produced  which 
are  very  fast  to  milling  and  light.  An  example  is  given 
describing  the  combination  of  diazotised  4-nitro-2- 
aminophenol  with  2  :  6-dihydroxjTiaphthalene  in  alkaline 
solution. — J.  C.  C. 

.420  dyestuffs  dyeing  cotton  direct  ;    Production  of . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  395.960, 
Nov.  4.  1908.     Under  Int.  Conv.,  Feb.  11,  1908. 

Trtsazo-dyestupfs  are  prepared  by  combining  a  diazo- 
derivative  of  the  benzene  or  naphthalene  series  with  an 
amine,  diazotising  the  resulting  aminoazo-compound  and 
combining  it  with  a  second  moleculeof  the  same  or  a  different 
amine,  diazotising  the  aminodisazo-dyestuff  and  combining 
it  with  a  monoacyl-m-diamine  containing  a  free  position 
para  to  the  anitno-group.  The  dyestuffs  produced  dye 
cotton  direct  in  violet  to  blue  shades,  and  they  can  be 
diazotised  and  developed  with  (for  example)  /j-naphthol 
on  the  fibre,  giving  blue  shades  fast  to  hght  and  washing  and 
capable  of  being  discharged  to  a  pure  white  with  hydro- 
sulphite.  The  combination  of  diazotised  o-sulphanihc 
acid  with  l-naphthylamine-6-sulphonic  acid,  the 
diazotisation  of  the  product,  combination  with 
l-naphthylamine-7-sulphonic  acid,  further  diazotisation 
and  combination  with  4-acetylamino-2-aminoanisol, 
CH3.0.CoH3(NH2).NH.CO.CH3,   are  described.— J.  C.  C. 

o-Hydroxyazo    dyestuffs  ;    Process    for    preparing    . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat.  208,498, 

March  4,  1908. 
Such  derivatives  of  o-aminophenol  or  o-aminocresols  aa 
contain  no  sulphonic  or  carboxylic  acid  groups,  are 
diazotised  and  combined  with  i.3-dihydro.\yquinoline. 
These  dyestiiffs  give  very  fast  red  shades  on  chrorae- 
mordanted  wool :  they  can  bp  dyed  from  a  dye-bath  which 
also  contains  the  mordant,  e.g..  a  bichromate  :  thus,  the 
wool  is  introduced  into  this  bath,  which  is  hcafod  for  some 
time,  acetic  acid  is  added,  .and  the  batli  is  furth«r  heated. 

— T.  F.  B. 

Mercaptans    of    the    anlhraquinone    series ;     Process    for 

preparing    .     Farbenfabr.    vorm.    F.    Bayer    und 

Co.     Ger.    Pat.    208,640,   Dec.    12,    1907. 
The    usual    methods    for    converting    thiocyanates    into 
mercaptans   cannot   be    apphed    to    anthraquinone   thio- 
cyanatcB    (see   Ger.    Pat.    206,054;     this   J.,    1909,    239), 
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since  hydrochloric  acid  has  no  action,  and  alkali  hydro- 
sulphides  reduce  the  -CD-groups.  It  is  found,  however, 
that  the  conversion  can  be  brought  about  by  means  of 
alkaUs.  10  kilos,  of  anthraquinone-o-tliiocyanate  are 
made  into  a  paste  with  20  litres  of  alcohol,  and  Ixiiled 
under  a  reflux  condenser  with  tiO  litres  of  a  10  per  cent. 
alcohoUc  solution  of  sodium  hydroxide,  until  the  product 
is  soluble  in  water  to  a  clear  cherrj'-red  solution:  the 
mixture  is  then  diluted  with  sufticient  hot  water  to 
effect  solution,  filtered,  and  the  mercaptan  precipitated 
by  addition  of  hydrochloric  acid  containing  a  little 
sulphurous  acid. — T.  F.  B. 

Thioindigo  ;    Process  for  preparing  .     Kalle  und  Co. 

Ger.  Pat.  208,499,  June  30,   1907. 

3-KETO-2-.\NiUDODiHYDRO{l)TinoSAPHTHE.NE,  prepared 
by  the  action  of  primary  aromatic  bases  on  2-dibromo- 
oxythionaphthcne,  is  dissolved  or  suspended  in  alcohol 
or  acetic  acid,  and  hydrogen  sulphide  is  passed  through  the 
solution  until  the  "orange-red  anilide  (which  is  soluble 
in  benzene)  has  been  entirely  converted  into  thioindigo, 
which  is  very  sparingly  soluble  in  benzene. — T.  l'.  B. 

Anthracene   aeries ;     Process   for   preparing  vat  dyestuffs 

of  the  .     Ges.  f.  Chem.  Industrie  in  Basel.     Ger. 

Pat.  208,559,  May  3,  1908. 

Amixo-dekiv.\tives  of  ^i-methylanthraquinone  are  con- 
verted into  vat  dyestuffs  by  heating  with  alkali  hydroxides 
in  presence  of  oxidising  agents  such  as  lead  oxide,  cupric 
oxide,  potassium  chlorate,  etc.  Five  parts  of  1-amiuo- 
2-methylanthraquinone,  5  parts  of  lead  oxide,  and  20 
parts  of  potassium  hydroxide  are  heated  at  170° — 180°  C, 
with  stirring,  for  a  long  time.  The  residual  dycstuff,  after 
extraction  with  water  and  hydrochloric  acid,  gives  a 
brown  vat  with  alkali  and  hydrosulphite,  in  which  cotton 
is  dyed  fast  red-brown  shades.  Other  /i-methylanthra- 
quinone  derivatives  furnish  dyestuffs  giving  various 
shades  of  brown. — ^T.  F.  B. 

Sulphurous  acid  esters  from  pyridine  and  its  derivatives  ; 

Process    for    the    preparation    of    — .     H.    Buchercr. 

Ger.  Pat.  208,638,  Sept.  5,  1907. 
StTLPHtJROUS  acid  esters  are  ))repared  from  pyridine  or  its 
derivatives  by  heating  them  under  a  reflux  condenser  with 
excess  of  a  bisulphite  solution.  Some  of  the  homologues 
of  pyridine  behave  in  an  analogous  manner,  but  others 
do  not  react  with  bisulphite,  and  hence  the  method  can  be 
utilised  for  separating  different  constituents  of  a  mixture 
of  these  compounds,  those  not  converted  into  sulphurous 
acid  esters  being  removed  from  the  reaction-product 
by  distillation  with  steam  or  by  extraction  with  ether. 
The  sulphurous  acid  esters  are  insoluble  in  the  usual 
organic  solvents  ;  they  are  fairly  resistant  to  acids,  but 
are  decomposed  by  alkalis.  They  are  u,seful  for  the 
preparation  of  dyestuffs  and  as  medicaments. — A.  S. 

l.S-Xaphlhykncdiamine  ;  Manufacture  of  new  condensa- 
tion products  obtained  from .    P.  A.  Xewton.  London. 

From  Farbenfabr.  vorm  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  7575,  April  G,  1908. 

See  Fr.  Pat.  388,955  of  1908  ;   this  J..  1908,  975.— T.  F.  B. 

Red  dyestuffs.  W.  Konig,  Dresden,  Assignor  to  Farbenfabr. 
vorm.  i.  Bavcr  una  Co..  Elberfeld.  Germany.  U.S. 
Pats.  913.513"and  913,514.  Feb.  23,  1909. 

See  Fr.  Pat.  395,793  of  1908  ;    i)receding.— T.  F.  B. 

[A  zo]  dyestuffs  ;  Production  of  tiew  mordant .  Farben- 
fabr. yorm.  F.  Bayer  und  Co.  Fr.  Pat.  395,926, 
Nov.  3,   1908.     Under  Int.  Conv.,  March  3.   1908. 

See  Ger.  Pat.  208,498  of  1908 ;   preceding.— T.  F  B. 

[  A  zo]  dycstuff  and  process  of  making  same  ;  Rid  cotton . 

K.  Schiile,  Frankfort,  Germany.  Assignor  to  Cassella 
Color  Co.,  New  Vork.  U.S.  Pat.  912,182,  Feb.  9, 
1909. 

See  Eng.  Pat.  2721  of  1908  ;   thU  J.,  1909,  304.— T.  F.  B. 


Polyazo  dyestuffs  containing  two  mots,  of  aminophenyl- 
naphlhimida  zolehydrorysutphonic  acid  or  amino- 
phenyldihydronuphthimidazolehydroxysulphonic        acid ; 

Process  for  preparing  .     L.  Cassella  und  Co.     Fr. 

Pat.  396.100,  Jan.  15,  1908. 

See  Eng.  Pat.  2721  of  1908  ;  this  J.,  1909,  304.— T.  F.  B. 
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Dia  zotisable  siAslanlive  dyestuffs  ;    Production    of  dyeingt 

with    .     G.    Fricdlander.     Rev.    Gen.     Mat.    Col., 

1909,  13,  97—98. 

With  this  class  of  dyestuffs  the  dyeings  ma}'  be  produced 
by  diazotisinp  the  colouring  matter  on  the  fibre  and 
combining  with  an  amine  or  a  phenol,  or  the  dyed  material 
may  be  passed  through  a  bath  containing  a  diazotised 
amino-com pound  or  submitted  to  the  action  of  solidogene. 
By  these  means  the  fastness  to  washing  is  improved 
and  the  depth  of  the  shade  increased.  The  process, 
however,  is  somewhat  long  ;  the  dyeing  is  carried  out 
for  three-quarters  of  an  hour  at  the  boil,  with  3 — 5  per 
cent,  of  dycstuff  and  25  ]>er  cent,  of  Glauber's  salt.  The 
material  is  then  rinsed  and  treated  in  a  bath  containing 
2 — i  per  cent,  of  Azophor  Red  and  1 — 2  percent,  of  sodium 
acetate  and  finally  rinsed  and  .soaped.  The  author  bag 
found  that  the  process  may  be  shortened  by  padding  in 
a  bath  containing  3 — 5  per  cent,  of  dycstuff  and  3^ — 5 
per  cent,  of  Glauber's  salt,  squeezing,  and  developing 
directly  in  a  dyeing  machine  with  a  solution  containing 
2 — t  per  cent,  of  Azophor  Re<l  and  1 — 2  per  cent-  of 
sodium  acetate,  finally  rinsing  and  soaping.  By  this 
method,  shades  are  obtaine<l  which  are  equal  in  depth 
to  those  obtained   by  dyeing  by  the  ordinary   methods. 

— F.  M. 

Patents. 

Scouring,  bleaching,  dyeing,  etc.,  of  manufactured  fibrout 

materials ;     Machine    for    the   .     C.    Hall,    EccIm. 

Eng.  Pat.  9432,  May  1,  1908, 

The  material  may  be  subjected  in  the  machine  to  one, 
two,  or  three  operations,  in  a  rapid  and  convenient  manner. 
The  main  features  are  a  tank  with  three  compartments 
(the  middle  one  being  much  deeper  than  the  others), 
squeezing  rollers  fixed  between  the  compartments,  and 
ordinary  and  auxiUary  batching  rollers  in  connection  with 
the  two  side  tanks.  Communication  is  provided  between 
the  two  side  tanks  and  the  middle  one  by  means  of  pipes 
with  valves.  Two  pieces  of  material  may  be  treated 
simultaneously  in  the  side  compartments,  by  running  from 
the  auxiliary  batching  roller  through  the  liquor  contained 
in  the  tank  and  on  to  the  ordinary  batching  roller.  Or  a 
piece  may  lie  given  two  separate  treatments  by  nmning 
from  the  batching  roller,  through  the  first  tank  and  squeez- 
ing  rollers,  and  through  the  liquor  in  the  other  side  tank, 
or  subjected  to  three  operations  by  leading  it  under  the 
guide  roller  in  the  middle  tank,  as  well. — F.  M. 

Scouring  uvol  by  means  of  electricity  ;  Process  and  apfxiratus 

for    .     J.     >1.     Baudot.     First     Addition,     dated 

Jan.  4,  1908,  to  Fr.  Pat.  375.237,  May  8,  1906  (this  J., 
1907.    9t)3). 

A>'  improvement  in  the  arrangement  of  the  electrodes 
and  the  endless  cloth  diaphragm  is  dcscrilKxl.  The 
negative  electrode  iA  semicircular  in  shajM?  and  forms  a 
perforated  false  bottom  to  the  l)eck.  The  positive  electrode 
is  circular,  and  is  fixed  upon  a  wooden  drum,  mounted 
upon  a  shaft,  the  bearings  of  which  are  fastened  to  the 
sides  of  the  beck.  The  shaft  also  carries  the  radial  arms 
upon  which  the  enillcss  cloth  diaphragm  (carrying  trans- 
verse wooden  laths,  with  teeth),  is  supported.  By  means 
of  differential  gearing,  the  positive  electrode  and  the 
cloth  diaphragm  may  be  rotated  at  different  speeds, 
and  the  nuivement  tends  to  keep  the  surface  of  the 
electrode   clean. — F.  M. 
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Cleaning  fabrics ;    Rotary  machine  for  .     C.   Tewes, 

London.  From  "  Teeza  "  Dampf-Fabrik  ehem.  Reini- 
gung  und  Kunst-Farberei  in  Krakau,  Austria  Hungary. 
Eng.  Pat.   23,026,  Oct.   29,   190S. 

The  material  to  be  cleaned  is  placed  inside  a  washing 
drum,  which  is  of  open-work  construction  and  may  be 
revolved  by  means  of  suitable  gearing.  The  shaft  passes 
through  stuffing-boxes  in  the  sides  of  the  case  which 
surrounds  the  drum.  This  casing  carries  three  tanks, 
lying  parallel  to  the  axis,  for  the  storage  of  benzine,  the 
openings  between  the  tanks  and  the  interior  of  the  case 
being  closed  by  valves,  the  spindles  of  which  pass  through 
the  outer  covers  of  these  receptacles.  The  opening  in 
the  case,  through  which  the  material  to  be  cleaned  is 
introduced  into  the  drum  ha\-ing  been  tightly  closed, 
the  valve  of  the  first  benzine  tank  is  opened  and  the 
benzine  allowed  to  How  over  the  goods.  The  outer  case 
is  held  in  position  and  the  drum  is  slowly  revolved  for 
about  10  minutes.  The  outer  case  is  then  turned  untU 
the  empty  receptacle  reaches  the  lowest  possible  poiut, 
when  the  used  benzine  drains  into  it ;  the  valve  is  then 
closed  and  that  of  another  tank  is  opened  and  the  operations 
repeated  with  the  fresh  solvent.  After  the  final  washing 
and  draining,  the  interior  of  the  case  is  connected,  by 
means  of  a  pipe,  with  a  cooling  arrangement  into 
which  the  vapours  of  the  residual  benzine  are  conducted 
and  condensed. — F.  M. 

Lace ;      CorrodibU    groundwork    for    .     R.     Bauer, 

Leipzig,  Assignor  to  R.  Schiller,  Plauen,  Germany. 
U.S.  Pat.  917,402,  April  6,  1909. 

A  DURABLE  corrodible  groundwork  for  lace  is  obtained 
by  impregnating  a  material  consi.sting  of  vegetable  fibres 
with  a  15  per  cent,  solution  of  aluminium  sulphate,  con- 
taining some  colouring  matter,  and  then  drj'ing  at  a 
temperature  of  25°  C.   to  30°  C. — S.  H.  H. 

Weighting  of  silk  or  lialf  silk  in  the  form  of  hanks  or  pieces  ; 

Process  for   the  .     F.    MiiUer.     Fr.    Pat.    395,731, 

Oct.  28,  1908.  Under  Int.  Conv.,  Sept.  23,  1908. 
When  tin  salt  is  employed,  the  weighting  cannot  be 
carried  beyond  a  certain  point  without  risk  of  damage 
to  the  fibre,  the  damage  becoming  evident  during  the 
dyeing  and  finishing,  on  storing,  or  in  wear.  Tlie  material 
may  however  be  loaded  to  a  much  greater  degree  and 
without  any  risk  of  tendering,  etc.,  by  using  aluminium 
chloride,  alone  or  in  combination  with  tin  salt,  as  the 
weighting  agent.  The  handle  is  improved  by  giving  a 
final  treatment  with  cerium  chloride.  The  process  con- 
sists of  a  treatment  with  a  solution  of  aluminium  chloride 
of  30°  B.,  followed  by  a  passage  through  a  bath  of  sodium 
phosphate  and  rinsing.  The  operations  are  repeated 
until  the  desired  degree  of  weighting  is  obtained. — F.  M. 

Union  fabrics ;    Dyeing  of  .     L.    Cassella   und   Co., 

Franlifort-on-Maine.  Germany.  Eng.  Pat.  270,  Jan. 
5,  1909.     Under  Int.  Conv.,  Jan.   6,  1908. 

Certain  union  fabrics,  such  as  astrachan,  sealskin  cloths. 
etc.,  cannot  be  satisfactorily  dyed  by  the  one-bath  method 
with  a  mixture  of  substantive  and  acid  dyestuffs  in  a 
neutral  bath,  on-ing  to  the  injurious  effect  of  the  boiling 
neutral  l»th  upon  the  wool.  The  method  is  rendered 
practicable  however,  by  the  addition  of  ammonium 
chloride,  sulphate,  or  acetate  to  the  dyebath  ;  these  salts 
dissociate  as  the  temperature  rises,  and,  without  inter- 
fering with  the  dyeing  of  the  cotton,  the  shght  acidity 
produced  in  the  bath  ensures  the  preservation  of  the  wool. 
Example.  From  3  to  5  per  cent,  of  Oxydiamine  Black 
J  EI  extra  cone,  3 — 5  per  cent,  of  Naphthylamine 
Black  4B,  3 — 6  per  cent,  of  ammonium  chloride,  and  20 
— 30  per  cent,  of  Glauber's  salt  are  added  to  the  dyebath. 
■The  material  is  first  dyed  lukewarm  and  then  for  half  an 
hour  at  the  boil. — F.  M. 

Dyeing ;     Process    of    .     Farbenfabriken    vorm.    F. 

Bayer  und  Co.  Fr.  Pat.  395,679,  Oct.  26,  1908.  Under 
Int.  Conv.,  Oct.  1,  1908. 

The  claim  refers  to  the  dyeing  of  half-wool,  and  deals 
with  the  use  of  substantive  cotton  dyestuffs,  in  an  acid 
bath,  for  dyeing  both  the  wool  and  the  cotton,  the  wool 


being  brought  up  to  shade  where  necessary  by  the  addition 
of  a  suitable  wool  dyestuff  to  the  bath.  A  number  of 
dyestuffs  which  give  practically  solid  shades  are  mentioned. 

— F.  M. 

Dyeing  of  thread  on  bohbins  ;  Process  for  the .     J.  0. 

Obermaier.     Fr.    Pat.    396,151,    Nov.    10,    1908. 

In  the  dyeing  of  "  cheeses,"  the  height  of  which  is  less 
and  the  diameter  greater  than  is  usual,  it  has  been  found 
that  owing  to  the  differences  in  density  between  them, 
the  inner  layers  do  not  get  such  a  perfect  treatment 
as  the  outer  layers,  to  which  the  liquors  obtain  freer  access. 
The  fault  is  not  obviated  by  fiUing  in  the  spaces  left 
between  the  cheeses  in  the  dyeing  vessel  with  a  suitable 
material.  Perfectly  level  dyeings  are  obtained  however 
when  the  cheeses  are  arranged  in  a  frame  in  which  they 
may  be  subjected  to  a  lateral  mechanical  pressure.  In 
the  spaces  between  them  are  placed  suitably  shaped  wooden 
blocks,  and  the  sides  of  the  frame  are  then  screwed  up 
until  the  pressure  throughout  the  body  of  the  cheese 
is  uniform.  The  dye-Uquor  therefore  must  penetrate 
evenly  into  the  material  and  it  is  found  that  the  dyeings 
obtained  are  quite  uniform. — F.  JI. 

Eed    dyeings    on    fibres ;      Process    for    producing     . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.   207,574,  May   19,   1907. 

The  products  formed  by  the  oxidation  of  thioindigo,  are 
reduced  by  alkahne  reducing  agents;  the  fibrous  material 
is  immersed  in  the  vat  thus  obtained,  and  oxidised  by 
exposure  to  the  atmosphere.  The  dyeings  are  said  to 
resemble  those  produced  by  thioindigo  both  as  regards 
fastness  and  shade. — T.  F.  B. 

Textile  substances  ;    Apparatus  for  treating  and  for 

mixing  liqxiid-s,  etc.  R.  Diederichs.  Addition,  dated 
Oct.  26,  1908,  to  Fr.  Pat.  390,105,  May  11,  1908.  (See 
this  J.,  1908,  1016). 

The  space  between  the  two  concentric  vessels  is  enlarged 
and  now  used  to  contain  the  materials  under  treatment ; 
it  is  also  provided  with  a  perforated  bottom.  By  tliis 
arrangement  the  movement  of  the  aspirating  bell  in  the 
central  compartment  is  not  impeded  ;  it  can  be  made  to 
rise  and  fall  at  any  desired  speed. — S.  H.  H. 

Schreinering  of  textile  fabrics  ;    Means  for  the  .     W. 

and  T.  Pickles,  Burnley.  Eng.  Pat.  10,649,  May  16, 
1908. 

A  stxPEKiOR  lustre  and  more  silk-like  appearance  and 
handle  are  obtained  by  schreinering  with  bowls  which  are 
more  or  less  conical  in  shape — the  surface  of  the  bowl 
being  inchned  to  the  axis.  The  axes  of  the  bowls  lie 
parallel  to  each  other,  the  smaller  diameter  of  one  bowl 
being  contiguous  to  the  larger  diameter  of  the  other. 
The  fabric  passing  between  the  bowls  is  thus  subjected 
to  a  special  Idnd  of  friction,  which  produces  the  superior 
effect.— F.  M. 

Resist  effects  ;  Production  of on  textile  fabrics.     3.  Y. 

Johnson,  London.  From  Badische  Aniline  und  Soda 
Fabrik,  Ludwigshafen  a/R.  Eng.  Pat.  12,416,  June 
9,    1908. 

Dyestuffs  of  the  indigo  and  thioindigo  classes  can  be 
resisted  by  printing  the  material  with  china  clay  in 
combination  nith  acid  salts  or  oxidising  salts  of  copper, 
zinc,  aluminium,  etc..  but  the  fabrics  can  then  only  be 
dyed  in  the  zinc,  or  vitriol,  dipping  vat  owing  to  the 
liability  of  the  resist  to  be  softened  and  removed  in  the 
alkali-hydrosulphite  vat  or  in  the  mechanical  or  continuous 
dyeing  machine.  The  resists  may  be  employed  however 
when  dyeing  with  biomo-substituted  indigo  or  thioindigo, 
indanthrene,  etc.,  in  a  hydrosulphite  vat  on  the  jigger, 
or  analogous  machines.  A  white  resist  is  prepared  by 
mixing  together  120  parts  of  china  clay,  120  parts  of 
water,  200  parts  of  50  per  cent,  gum  thickening.  300  parts 
of  lead  sulphate  paste,  50  parts  of  lead  sulphate  powder, 
100  parts  of  lead  nitrate,  and  50  parts  of  zinc  sulphate, 
then  boiling,  and  stirring  well  whilst  cooling.  A  red 
resist  is  prepared  by  mixing  82  parts  of  the  white  resist 
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with  15  parts  of  a  solution  of  diazotised  ])aiamtraniline 
and  3  parts  of  sodium  acetate.  This  mixture  is  printed 
upon  material  which  has  been  prepared  with  ;i-naphthol. 

— F.  M. 

"  Black-red  style"  ;  Process  jor the manujacture of  the . 

O.  Iniray.  T>ondon.  From  Farbw.  rorm.  Meister, 
Lucius,  1111(1  Hriiiiinn!.  Howhst  on  the  Maine,  (u-rmany. 
Eng.  Pat.  12,811,  June  15,  1908. 
The  improved  process  for  producing  the  black-red  style 
in  calico  printing  consists  in  printing  diphenylaminc 
derivatives  alone  or  in  combination  with  aniline  or  with 
p-phenylciudiaiuine  on  fabrics  which  an-  prepared  with 
^-naphihol,  then  developing  the  black  by  steaming  for  a 
short  time,  and  dyeing  directly  in  a  solution  of  diazotised 
p-nitraniline.  The  black  becomes  jiure,  full  and  bright 
and  the  formation  of  light  borders  round  the  black  pattern 
is  entirely  avoided. — J.  G.  0. 

Textiles;     Method     of     figuring    .       JI.     Freibcrger, 

Budapest,  Hungary.  Eng.  Pat.  13,890,  June  30, 
1908. 
NiTiuc  acid  and  similar  compounds  have  been  employed, 
printed  with  wooden  blocks,  for  producing  discharge 
effects  on  indigo-dyed  cloth,  but  could  not  of  course  be  used 
with  the  usual  metal  printing  rollers.  The  difticulty 
is  overcome  by  printing  the  cloth  with  a  mixture  wliich 
has  no  action  upon  the  engraving  of  the  roller,  and  then 
liberating  the  active  principle  by  a  subsequent  treatment. 
Thus  salts  of  nitric  or  nitrous  acids  may  be  printed,  and 
the  free  acids  may  afterwards  be  liberated  by  treatment 
with  acids  or  acid  salts.  Coloured  discharges  and  com- 
binations may  be  ]>roduced  by  incorporating  suitable 
dyestuffs  in  the  ])rinting  pastes.  Thus  to  produce  white, 
yellow,  and  red  etfects  upon  a  blue  ground,  the  fabric 
is  dyed  with  indigo  and  prepared  with  naphthol ;  the 
white  discharge  is  obtained  by  printing  with  zinc  nitrate 
and  formic  acid,  or  sodium  nitrate  ;  the  yellow  discharge 
is  produced  by  means  of  lead  nitrate,  and  the  red  by  means 
of  sodium  nitrate  together  with  red  developing  or  body 
colours.  The  fabric  is  steamed,  given  a  short  passage 
through  sulphuric  acid  of  Mf  B..  washed,  and  passed 
through  a  chromate  solution  to  develop  the  yellow. — F.  M. 

Printin/f  colours  ;    Manufacture  of  permanent  and 

the  application  thereof.  0.  Imray,  London.  From 
Soc.  of  Chem.  Ind.  in  Basle,  Basle,  Switzerland.  Eng. 
Pat.  I.-),352,  July  20,  1908. 
Ix  ])rinting  with  vat  dyestuffs,  the  dyestuff  has  hitherto 
been  incorporated  in  a  reducing  jmste  and  printed,  and  the 
reduction  and  fixation  have  then  been  effected  by  steaming; 
or.  the  dyestuff  has  been  reduced  and  the  leuco  derivative 
printed  with  the  necessary  thickening.  The  drawbacks 
incidental  to  these  methods  are  overcome  by  mixing 
the  dyestuff  with  dextrin,  gum,  or  other  thickening  and 
then  reducing  with  alkali  hydrosulphite.  The  printing 
colour  may  be  pivpared  in  open  vessels,  as  it  keeps  well, 
and  the  mixtui-c  may  contain  much  less  alkali  than  in 
the  older  methods.  .Steaming  alone  is  necessary  to  fix 
the  colour  and  the  steaming  may  be  conducted  without 
the  exclusion  of  air  or  the  use  of  special  njiijaratus. 

— F.  M. 

Printing    of    fabrics.     E.    .Siefert-.Schwab,     Xcunkirchen, 
Austria.    Eng.  Pat.  19,216.  Sept.  12,  1908. 

A  SPECI.\L  effect  is  i)roduccd  when  the  raised  parts  of 
a  fabric  alone  are  printed.  The  process  consists  in  canjing 
the  fabric  in  a  stretched  condition  over  the  engraved 
roller  in  such  a  manner  that  it  only  just  touelies  the 
roller.  Thus  only  the  raised  parts,  and  particularly  the 
weft  threads  (which  are  caused  to  protrude,  where  they 
intersect  the  warp,  by  tlie  longitudinal  slietching  of  the 
fabric)  are  able  to  rec<'ive  the  colour.  To  ensui"c  perfect 
contact  lietween  all  the  intersections  of  the  weft  and 
warp  threads  and  the  roller,  a  light,  clastic  pressure  is 
exerted  at  the  back  of  the  fabric  at  the  place  where  it 
touches  the  roller.  The  pressure  applied  in  an  ordinary 
printing  machine  is  much  too  great  to  give  the  desired 
effect,  and  it  is  stated  that  a  fonlunl  ma<  bine  without 
levers  and  having  an  engraved  lower  roller  (fitted  with  a 


doctor  and  colour  trough)  is  well  adapted  for  the  purpose. 
The  upper  roller  is  covei'cd  with  soft  indiarubber  and  its 
weight  is  suflicient  to  produce  the  necessary  pressure. 

— F.  M. 

Designs  and  colour  effects  on  textile  fabrics  ;    Production 

of  .     J.  Hiibner,  Chcadle  Huline,   England.     U.S. 

Pat  917,298,  April  6,   1909. 

ORNiMENT.tL  effects  are  produced  on  textile  fabrics  by 
embossing  or  impressing  the  fabrics  in  the  wet  state  after 
they  have  been  treated  with  mercerising  agents  either 
with  or  without  tension  ;  and  colour  effects  are  produced 
on  dyeing  the  impressed  fabrics. — S.  H.  H. 

Designs  on  fibrous  materials  ;    Production  of  .     Dr. 

Liivinsohn  und  Co.     Fr.  Pat.  39,j,009.  Oct,  23,  190S. 

Certain  aniUne  dyestuffs,  c.j.,  Victoria  Blue,  are  melted  and 
the  resulting  liquid  used  as  the  printing  material.  A 
printing  ink  which  does  not  dry  quickly  may  be  mixed 
with    the    melted    colour. — S.  H.  H. 

Vulcanised  fibre  ;  Manufacture  of .     British  Vulcanised 

Fibre,  Ltd..  and  T.  E.  Briggs,  Manchester,  Eng.  Pat. 
0300.  Mar.  21.  1908. 

SciTAHi.i:  eheniicals  such  as  aluminium  hydroxide  or 
sulphate,  uininonium  borate  or  phosphate,  sodium  silicate, 
etc.,  are  incorporated  with  the  fibre  during  its  manufacture, 
or  the  prepared  sheets  are  iiiii)iegiiate(l  with  the  salts,  or 
coated  withasbestos paint  or  other  lireprooting  composition. 
Fibre  treated  in  this  way  is  fire-resistant ;  it  will  not 
flame  when  exposed  to  heat  but  merely  chars. — F.  JI. 

Fireproof  fibre  and  method  of  making  same.  K.  P.  McElroy, 
Washington,  D.C.,  and  C.  Ellis,  New  York,  Assignors 
to  Fireproof  Products  Co.,  N.J.  U.S.  Pat.  9U,300, 
Mar.   2,   1909. 

A  WAXY,  non-volatile  covering,  in.soluble  in  water,  is  given 
to  fibrous  bodies,  e.g.,  textile  materials,  wood,  jiaper, 
etc.,  by  treating  them  with  fused  hexachloronaphtlialene. 
On  heating,  the  hcxachloronaphthalene  gives  off  vapours 
which  retard  the  combustion  of  the  material.  In  some 
cases  the  material  is  treated  with  a  solution  of  a  metallic 
salt,  as  in  the  usual  fire])riiofing  processes,  sharply  dried, 
and  then  treated  with  the  hexarhlorona])htlialene:  in  this 
way  the  salt  is  protected  from  the  action  of  water. — S.  H.  H. 

Sarnie  and  other  fabrics  ;     Process  of  rendering waltr 

repellent  and  permanently  colouring  same  without  dye- 
stuffs.  A.  M.  Hart,  London.  Eng.  Pat.  13.020.  June  18, 
1908. 

Rajhe  or  other  textile  is  rendered  water-repellent  and 
dyed  at  the  same  time  by  the  following  process  :  3  lb. 
of  casein  are  made  into  a  homogeneous  mixture  with 
water  and  added  to  a  mixture  of  1  lb.  of  gum  tragasol 
with  1  lb.  of  water ;  I  pint  of  sweet  oil  and  half  a  pint 
of  caustic  .soda  (IT^T. )  are  stirred  in  and  then  I  lb.  of 
dry  colour  (first  pri'jiared  by  boiling  a  dry  )>igment  with 
water  for  an  hour,  allowing  to  settle,  decanting  the  surplus 
water  and  drying  the  residue)  mix(Hl  into  a  smooth  paste 
with  water  is  added  anil  the  whole  brought  with  water 
to  a  volume  of  2  gallons.  The  mixture  is  boiled  for  aliout 
an  hour,  stirring  the  whole  time,  and  the  yarns  or  fabrics 
are  passed  through  the  mixture,  then  Ix'tween  rollers 
into  a  bath  r>f  water  containing  15  per  cent,  of  alum, 
thence  into  clean  wafer  and  again  between  rollers,  being 
finally  dried  in  the  air.^-J.  C.  C. 

Textile  materials  ;    Removal  of  lye  from  [after  mer- 

ceri-iini/].  J.  Matter,  Laacken,  Prussia.  Eng.  Pat. 
7005,  April  (i,  1908. 

See  Fr.  Pat.  392,400  of  1908 ;  this  J.,  1908,  1201.— T  F.  B. 

Reserving    voollen    threads    in    dyeing    union    goods    with 

sulphuri.wd  dyestuffs  ;  Process  for .     A.  (J.  Bloxani. 

London.  From  Chem.  Fabr.  Oriesheim-Elektron, 
Frankfort,  (lermany.     Eng.  Pat.  22,549,  Oct.  23,  1908. 

SKEGer.  Pat.  203.427  of  1907;  this  J.,  1908, 1202.— T.  F.  B. 
Impregnating   material.     Ger.    Pat.    208,378.    See   IIL 
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VII.— ACIDS,     ALKALIS,     SALTS,     AND 
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The    increasing   consiimpiion   of    ■ 
supply.     B.  Wetzig.     See  X. 


-.    and    Us 


Hi/drogen    peroxide ;     Determination    of    acids    in    . 

H.  Endemann.     Z.  angew.  Chem.,  1909,  22,  673—674. 

IHRECT  titration  of  hydrogen  peroxide  solutions  in  the 
'■Id  with  phenolphthalein  as  indicator  gives  only  half 
till-  amount  of  acid  present,  and  to  find  the  whole  quantity 
ii  is  necessary  to  heat  the  hydrogen  peroxide  with  excess 
lit  alkaU,  and  then  to  titrate  the  excess  with  standard  acid. 
]"itty  c.c.  of  the  sample  are  gently  heated  in  a  platinum 
Iiasin  with  10  to  1.5  c.c.  of  N/^  sodium  hydroxide  solution 
until  evohition  of  oxygen  has  ceased,  after  which  the  hquid 
i-  cooled  and  titrated  with  .V/,  hydrochloric  acid,  with 
jilunolphthalein  as  indicator.  For  teclinical  pui-poses  it 
i-  sufficient  to  determine  the  amount  of  free  acid  in 
liydrogen  peroxide  solutions  by  direct  titration  in  the  cold, 
.'ind  to  multiply  the  result  by  two. — C.  A.  M. 

Patexts. 

I'hosphoric  acid  and  Glanber's  salt  ;  Process  of  makinfi . 

E.  H.  Strielder,  New  York.  U.S.  Pat.  917,502,  April  6, 
1909. 

The  mixture  of  Glauber's  salt  and  phosphoric  acid, 
formed  by  digesting  native  calcium  phosphate  with  sodium 
bisulphate  solution,  in  combining  proportions,  is  concen- 
trated and  the  sodium  sulphate  separated  by  crystallisation. 
The  sodium  sulphate,  thus  obtained,  is  recrystaUised, 
after  adding  hme  to  remove  free  acid. — F.  SoDN. 

Nitric    acid ;     Manufacture   of   commercially    pure    . 

Salpetersaiire  Ind.-Ges.  First  Addition,  dated  Nov.  2, 
1908.  to  Fr.  Pat.  374,237  of  April  11,  1906.  (See  this 
J.,  1906,  75S  ;    1907,  760.) 

The  mixture  of  gases,  obtained  by  the  process  described 
in  the  principal  patent,  is  cooled  by  refrigeration  to  a 
temperature  somewhat  above  or  below  0°  C,  according  to 
the  proportion  of  nitrogen  peroxide  present,  and  in  this 
way  acid  of  60  per  cent,  strength,  or  over,  is  obtained  in 
one  operation.  The  concentration  of  the  acid  produced 
is  found  to  increase  in  a  marked  degree,  as  the  temperature 
of  condensation  is  reduced. — F.  Sodn. 

[Salts  of]  nitric  acid  ;    Apparatus  for  the  manufacture  of 

.     G.  Kettler.     Fr.  Pat.  396,161,  Nov.   11,   1908. 

Under  Int.  Conv.,  Nov.  13,  1907. 

The  apparatus  consists  of  a  furnace,  which  is  heated  by 
the  combustion  of  a  mixture  of  gas  and  air  passing  through 
it,  and  contains  a  spiral  of  refractory  metal  or  porcelain, 
through  which  passes  a  mixture  of  nitrogen  and  oxygen. 
The  temperature  of  the  mixture  is  thus  brought  to  1300° — 
1400°  C.  The  front  part  of  the  spiral  is  further  heated  bj' 
being  enclosed  in  a  tube,  in  which  a  mixture  of  benzene 
or  other  inflammable  vapour  and  oxygen  is  burned,  and 
the  temperature  of  the  gas  is  thus  raised  to  about  2000°  C. 
A  further  increase  to  2400' — 2600°  C.  is  effected  bj'  injecting 
a  mixture  of  acetylene  and  oxygen  into  the  flame  issuing 
from  the  spiral,  or  <>.n  electric  arc  may  be  disposed  in  front 
of  the  nozzle.  The  flame,  which  now  contains  nitric 
oxide,  enters  a  sheet  iron  pipe  of  comparatively  large 
rectangular  section,  sUghtly  inclined  in  the  direction  of 
the  flame,  and  enclosed  in  a  vessel  filled  with  a  solution  of 
lime  or  other  base,  which  completely  surroimds  the  pipe. 
In  this  pipe  peroxidation  takes  place,  and,  when  desired, 
the  solution  can  be  introduced  as  a  shower  through  a  crratinw 
I  arranged  in  the  upper  surface  of  the  pipe,  thus  suddenly 
■cooling  the  flame  and  absorbing  the  o.xide  with  the 
formation  of  nitrate,  the  solution  being  pumped  back  into 
the  vessel  tmtil  neutrahsed.  A  special  opening  is  provided 
ior  observing  the  flame  as  it  leaves  the  spiral. — F.  SoDN. 


Sulphuric     acid ;      Simultaneous     manufacture,     concen- 

!        tration.   and  purification  of  .     G.   C.   de   Briailles. 

First  Addition,  dated  Oct.  19,  1908,  to  Fr.  Pat.  393,665 
of  Oct.  31,  1907.     (See  this  J.,  1909,  139.) 

The  addition  relates  to  an  improved  apparatus  for  reahsing 
the  process  described  in  the  principle  patent.  A  stoneware 
vessel  encloses  a  porous  pot  in  which  is  the  anode  of 
I  platiQum  wire  ;  granules  of  retort  carbon  or  coke  and 
'.  antimonial  lead  are  packed  outside  the  porous  pot  and 
surround  a  rod  of  antimonial  lead  which  acts  as  the 
cathode.  The  vessel  is  closed,  gas-tight,  by  a  stoneware 
cover,  and  a  mixture  of  Hquid  sulphurous  acid  and 
sulphuric  acid  (45°  B.)  is  introduced.  Sulphuric  acid  is 
produced  at  the  anode  and  becomes  more  and  more 
concentrated  as  electrolysis  proceeds,  and  hydrogen  or 
pure  sulphur,  according  to  the  voltage,  is  hberated  at  the 
cathode. — F.  Sodn. 

Sulphuric   acid ;     Construction   of  lead  chambers   for  the 

manufacture  of  .     R.    Sloritz.     Fr.    Pat.    395,694, 

Oct.  26,  1908. 

Inste.4D    of    the    closely    attached    wooden    framework 

general!}-  employed  for  supporting  sulphuric  acid  chambers, 

j    it  is  proposed  to  adopt  a  stout  external  suspending  frame, 

I    not  in  direct  contact  with  the  lead  chamber.     The  waUs 

of  the  chamber  are  attached,   by  a  series  of  projecting 

leaden  strips,  each  extending  from  top  to  bottom,  to  fairly 

I    rigid   iron   tie-rods  hanging  from  the  external   roof  and 

attached  below  to  the  sheet-iron  casing  round  the  floor  of 

the    chamber.     The    top    of   the    chamber   is    preferably 

arched,  and  from  it  project  upwards  strips  of  lead  which  are 

secured  between  iron  plates,  suspended  by  wires  from  the 

i    framework  above  ;    this  allows  of  free  expansion.     The 

;    floor  of  the  chamber  is  supported  by  reinforced  concrete 

I    or  sheet  iron,  perforated  so  that  a  leak  may  be  readily 

located,  and  the  anjle  between  the  floor  and  the  wall  is 

also   encased    in    sheet   iron    which    may   be    perforated, 

so  as  to  hasten  cooling  and  prevent  the  corrosion  usual 

at   this   part.     Glover   and   Gay-Lussac   towers   may   be 

constructed  on  the  saiue  principle,  which  is  said  to  allow 

more  uniform  expansion  and   contraction   and   minimise 

corrosion  of  the  lead. — F.  Sodn. 

Copper  nitrate  ;    Manufacture  of  ,  chie/ly  for  use  in 

agriculture  and  viliculturc.     H.    Gouthidre   ct   Cie   and 
P.  Ducancel.     Fr.   Pat.   395,806,  Jan.   7,   1908. 

A  SOLUTION  of  copper  nitrate  for  use  in  agriculture  and 
viticulture  is  made  by  mixing  solutions  of  commercial 
calcium  nitrate  and  copper  sulphate.  The  product  is 
claimed  to  be  most  active  if  prepared  just  before  use,  and 
the  calcium  sulphate  also  formed  is  said  to  be  of  service 
to  the  soil. — F.  SoDN. 

Potassium  chloride  and  other  salts  ;  Vessel  for  the  refining 
of  .  Maschinenfabr.  Bukau,  Akt.-Ges.  zu  Magde- 
burg.    Ger.  Pat.  207,887.  March  26,  1907. 

In  the  refining  of  potassium  chloride  and  other  salts  by 
washing  them  with  water  or  suitable  solutions,  a  double 
vessel  is  used,  the  inner  chamber  of  whicli  is  perforated. 
After  the  covering  or  washing  liquor  has  rim  through  into 
the  outer  chamber,  the  inner  one  is  lifted  bodily  out, 
carried  over  a  suitable  receptacle,  and  emptied.  According 
to  the  present  patent,  the  inner  chamber  is  mounted  on 
pivots  or  hinges  on  one  side,  and  its  contents  emptied  out 
by  raising  the  other  side. — A.  S. 

Alkali  thiosulphates  ;   Process  for  the  preparation  of . 

Destree  et  Cie.     Ger.  Pat.  208,633,  May   '6,   1908. 

Thiosctlphates  are  prepared  by  treating  a  solution  of  a 
bisulphide  or  a  hydrosulphide  with  a  bisulphite,  the 
latter  being  added  gradually  and  the  mixture  warmed  to 
60°  C.  The  preparation  of  sodium  thiosulphate  in  this 
way  may  be  represented  by  the  equations  : 


2Na2S2  +  6NaHS03  =  5Na„S„03  +  3H,0  ; 
2NaHS  +  4NaHS03  =  3Na2S203  -f  SHgO. 


-A.  S. 
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aivr  IS.  1^9- 


Calcium  carbide  ;  Process  and  apparatus  for  making . 

J.  S.  Seymour.  Whitney  Point,  N.Y.     U.S.  Pat.  916,495, 

Mart-h  30,  1909. 
Thk  liiiily  pinvcUred  raw  materials  are  intimately  mixed 
with  air  and  fuel  and  injeeted  into  a  eomliustion  chamber 
in  the  form  vi  a  blast,  whieh  impinges  upon  a  lje<l  of  the 
mi.xture  to  be  acted  on.  The  region  of  highest  temperature 
where  chemical  reaction  takes  place,  is  kejit  clear  of  e.\cess 
of  material,  and  the  incoming  mixture  is  jjreheated  by 
the  issuing  hot  gases  and  finislied  product. — 0.  K. 

Silicon  ;  Production  of .     G.  0.  Seward,  East  Orange, 

N.J.,  and  F.  von  Kiigelgen,  Holcombs  Rock,  Va. 
Assignors  to  Virginia  Laboratory  Co.,  Xew  York. 
U.S.  Pat.  916,793,  March  30,  1909.  " 

A  POROUS  mixture  of  silica  and  carbon  orsome  carV>onaceous 
reducing  agent  is  subjected  in  i»n  electric  furnace  to  a 
temjx'rature  above  that  at  wliich  silicon  carbide  remains 
stable.  By  keeping  the  arc  deeply  immersed  in  tlie  mass, 
a  cooler  and  non-oxidising  atmosphere  is  maintained 
around  the  red\King  zone,  and  in  this  atmosphere  the 
volatilised  element  is  condensed. — C.  A.  \V. 

Peroxide  of  hydrogen  ;  Method  of  making  durable  solutions 

of  .     J.  Amdts,  Padcrbom,  Germany.     Eng.   Pat. 

6919,  Marcli  28,  1908. 

See  Ger.  Pat.  196,370  of  1907  ;  this  J.,  1908,  448.— T.  F.  B. 

Peroxide  of  hydrogen  ;  Process  for  electrclytically  producing 

.     G.  Teichner,   Nuremberg,  Germany.     U.S.  Pat. 

916,900,  March  30.  1909. 

See  Eng.  Pat.  24.507  of  1906  ;  this  J.,  1906,  379.— T.  F.  B. 

Precipitates ;      Method    of    producing    pulverulent . 

N.  A.  Langlet,  Gothenburg,  and  E.  L.  Rinman,   Upsala, 
Sweden.     Eng.  Pat.  17,589,  Aug.  21,  1908. 

See  Fr.  Pat.  388,527  of  1908  ;  this  J.  1908,  898.— T.  F.  B. 


VIII.— GLASS,   POTTERY,   AND   ENAMELS. 

Felspar,  flint,  and  china  clay;  Action  of  heat  on  binary 

mixtures  of .     A.  Heath  and  J.  W.  Mellor.     Trans. 

Eng.  Ccram.  Soc.,  1907—1908,  7,  80—100. 

Two  bodies  may  begin  to  react  and  actually  flux  together 
at  temperatures  below  the  melting  point  of  eitlier.  Thus, 
felspar,  melting  at  1150°  C,  begins  to  react  with  quart* 
and  cliina  clay  below  1000°  C.  The  less  fusible  constitu- 
ents of  a  body  arc  attacked  by  the  more  fusible  materials 
to  fonn  a  viscous  solution.  If  the  process  were  allowed 
to  complete  itself,  the  ware  would  lose  its  shape.  Pottery 
chemistry  is  therefore  a  chemistry  of  arrested  reactions, 
and  deductions  from  phenomena  associated  with  completed 
reactions  are  often  misleading.  The  progress  of  the 
reaction,  however,  can  be  followed  empirically  by  measuring 
the  contraction,  porosity,  or  specific  gravity  at  different 
stages  of  the  firing.  The  porosity  figure  obtained  by  the 
ordinary  soaking  method  is  only  the  apparent  porosity, 
owing  to  the  presence  of  air  bubbles  com])letely 
surrounded  by  glassy  flux  impermeable  to  liquid. 
The  authors  describe  how  to  obtain  the  poi-osity 
»»  tacuo,  and  explain  how  to  calculate  the  true 
porosity.  A  piece  of  felspar  fired  in  china  biscuit 
gave  the  following  figui-es  : — 03  per  cent,  porosity  by 
ordinary  soaking,  ti'l'i  per  cent,  porosity  by  soaking  in 
rociK),  and  15"15  per  cent,  true  porosity.  But  it  is  doubtful 
if  the  results  obtained  justify  the  trouble  of  deducing 
"  true  porosity."  Contraction  is  primarily  an  effect 
of  the  surface  tension  of  the  more  fusible  constituents  of 
the  mixture.  If  bubbles  of  gas  are  developeil  in  the  body, 
the  txxly  will  "  bloat,"  thus  masking  the  real  contraction. 
A  body  containing  a  high  proportion  of  flint,  may  expand 
on  firing,  owing  to  the  changes  in  volume  which  Hint  under- 
goes when  heated.  Three  sets  of  exi)eriments  were  made 
with  the  felspar  and  china  clay  mixtures.  One  set  was 
fired  in  the  earthenware  glost  oven,  another  in  the  earthen- 
ware biscuit,  and  the  third  in  the  cliina  biscuit  oven. 
Tables  are  given  of  the  contraction  and  porosity,  but  the 
errors     of     experiment    arc     great.     Roughly     3i>eaking, 


increased  contraction  attends  the  addition  of  china  clay 
to  felspar,  and  the  authors  compare  this  with  the  effect 
!    of  quartz  on  the  softening  of  felspar,  and  of  bone  on  the 
j    softening   of   china.     The   ajiparent    porosity   curves   run 
■    fairly  consistently  with  the  contraction  curves  and  with 
one  another.     Jlicroscopic  examination  showed  develop- 
ment  of   sillimanitc   crystals   in   the   china    biscuit    oven 
in  the  mixtures  :    felspar  45  to    kaolin    55,  and    felspar 
7"5  to  kaolin  92'5  per  cent.     Under  oiiiinary  conditions 
of  firing,  felspar  can  dissolve  ap)>roximately  2t)  ]ier  cent> 
of  china  clay  to  form  a  clear   solution,  and  15  per  cent, 
of  flint.— H.  H.  S.  I 

"Spit-out";     The    adsorption    and    dissolution    of    gastt' 
by    silicntis.     B.    Moore    and    .1.     \V.    Jlellor.     Trans. 
Eng.   a-ram.   Soc.    1907—1908,  7,   1—20. 

"  Spitting,"  a  bubbled  ap|>carance  of  the  surface  of  tha 
glaze,  is  often  attributed  to  the  glaze  itsi'lf,  but  the  authors 
opine  that  at  least  80  percent,  of  ca.sesof  "  spitting  "  are 
due  to  moisture  or  organic  matter  in  the  liody.  Organic 
matter  may  find  its  way  into  the  body  in  several  ways 
— imperfect  oxidation  in  the  biscuit  oven  of  carbonaceous 
matters  in  the  bone  and  clays;  reducing  gases  in  the 
glost  or  biscuit  oven  ;  tarry  matters  condensing  on  the 
cooler  parts  of  the  ware  in  the  enamel  kiln  and  finding 
their  way  into  the  body  ;  the  "  resist  "  on  warc  in  "  acia 
decoration  "  working  into  the  body  ;  and  the  decomposi- 
tion of  hydrocarbon  gases  by  i-ed-hot  jmrous  earthenware 
causing  carbon  to  deposit  in  the  pores.  Associated 
with  this  is  the  brown  patching  of  green  china,  which  is 
often  accompanied  by  "  sjiitring."  The  "greening" 
is  caused  by  ferrous  iihosphatc,  which,  if  oxidised,  would 
become  brown,  and  any  organic  matter  present  would  be 
simultaneously  oxidised  (see  this  .1.,  1906,  265).  Earthen- 
wan^  is  remarkably  tenacious  of  moisture,  which  the  bisquit 
may  imbibe  througli  the  unglazed  parts.  Old  ware 
is  particularly  hable  to  "  spit  "  for  this  reason.  Moisture 
may  also  apjiear  to  act  as  a  reducing  agent  by  cutting  off 
the  supply  of  oxygen,  the  steam  preventing  the  combustion 
of  hydrocarbons  until  the  kiln  is  at  a  fairly  high  temper- 
ature, when  sudden  oxidation  takes  place  with  consequent 
"  spitting."  When  "  spitting "  is  a  glaze  effect,  the 
phenomenon  is  more  complex.  It  may  be  due,  as  in  the 
body,  to  absorption  of  carbon  or  hydrocarbons  ;  hot 
glazes  absorb  oxygen,  and  the  combustion  of  the  hydro- 
carbons may  take  place  below  the  s\ii-face  of  the  glaze. 
The  bubbles  may  be  cau.sed  by  the  chemical  reactions  in  the 
glaze,  if  the  temperature  be  not  high  eno\igli  to  give  a  glaze 
sufficiently  mobile  to  clear  itself  of  bubbles.  The  i)resence 
of  sulphates  leads  to  "  spitting."  Seger  founil  that  the 
greater  the  acidity  of  the  glaze,  the  less  is  its  carrying 
capacity  for  sulpliates.  a  bisilicate  glaze  saturated  with 
sulphates  containing  4  per  cent,  of  sulphur  trioxide  in 
solution.  «hereas  a  trisilicate  contained  only  2  per  cent. 
Hence  if  the  glaze  dis.solves  silica  from  the  body,  sulphur 
trioxide,  sulphur  dio.xide,  and  oxygen  would  be  ejected 
from  the  glaze.  Also,  when  lead  volatilises  fniin  a  glaze 
saturated  with  sulphates,  the  glaze  becomes  more  acidic 
and  sulphur  oxides  are  given  otf.  To  this  cause,  the  authors 
attribute  the  alleged  tendency  of  fritted  lead  glazesXto 
blister  more  readily  than  raw  lead  glazes ;  the  fritted 
bisilicate  would  become  more  aciilie  (luring  the  ri'action 
and  consequently  less  able  to  hold  8uli)hatcs.  Sulphates 
may  also  cause  "  spitting "  by  reduction  to  sulphites. 
Finally,  a  glaze  may  "  spit  "  on  cooling,  having  taken  up 
an  abnormal  amount  of  gas,  and  the  phenomena  of 
devitrification,  which  may  be  overcome  by  alumina, 
is   similarly    accompanied    by    "  spitting." — H.  H.  S. 

Qlazrs  ;    Solubilities  of  metallic  oxides  in .     ///.,  IV; 

and    V.     V.    K.    Ramsden.     Trans.    Eng.   Ct'ram.  Soc., 
1907-1908,  7,  21—36. 

In  a  previous  paper  (this  J.,  1906,  266)  the  author  dealt 
with  the  sobibilitics  of  nickel  and  manganese  oxides  in 
glazes  maturing  at  about  lO.W  (.'.  III.  Chromium 
oxide. — The  solubility  is  si'ldom  greater  than  I  (ler  cent. 
It  varies  with  the  composition  of  the  glaze  and  can  be 
increased  by  adding  silica  to  a  lead  glaze ;  reducing 
the  boric  anhydride  whilst  maintaining  the  acidity 
with  silica  ;  adding  about  0*5  per  cent,  of  tin  oxide 
to    the    glaze ;    lowering    the    alumina    as    much    as    is 


Vol.  xxvill..  No.  9.]     Cl.  IX.— building  materials,   clays,  mortars,   &   CEMENTS. 


475 


consistent  with  the  prevention  of  devitrification; 
replacing  the  zinc  oxide  by  lead  oxide  (which 
is  contrary  to  the  results  obtained  with  oxides  of  nickel, 
manganese,  and  copper,  but  similar  to  iron  oxide) :  or  by 
replacing  part  of  the  lead  oxide  by  alkahs.  In  the  absence 
of  RjO  bases,  the  proportion  of  lead  oxide  must  not  be 
lower  than  0*7  molecular  part  in  an  uufritted  glaze.  If 
the  lead  oxide  exceeds  0"7,  it  can  be  partly  replaced  bj' 
lime  or  baryta.  The  solubihty  seems  to  be  greater  at 
1050°  C;  at  1100°  C.  the  glazes  are  not  so  clear.  The 
quicker  the  coohng  the  more  Ukely  is  the  glaze  to  be  free 
from  coloured  separations.  When  clear  the  lead  glazes 
are  yellow-green.  The  colours  are  made  browner  by 
alumina,  clay,  tin  oxide,  baryta,  and  hme,  the  last  named 
producing  an  orange  shade.  The  finest  greens  are  obtained 
in  a  shghtly  reducing  atmosphere.  A  bright  green,  quite 
distinct  from  that  of  lead  glazes,  results  with  alkahne 
glazes,  and  this  is  made  yellower  by  alumina.  VolatUisa- 
tion  from  a  transparent  chromium  glaze  is  small,  but  if 
the  glaze  be  saturated  with  the  oxide,  there  is  condensation 
on  the  fireclay  box  covering  the  tiles.  IV.  Iron  oxide. — 
The  solubility  varies  from  3  to  14  per  cent.  It  can  be 
increased  by  adding  silica;  lowering  the  alumina  (though 
this  will  impoverish  the  colours) :  replacing  hme  by  lead 
in  a  lead  glaze  (contrary  to  the  results  with  oxides  of 
nickel,  manganese,  and  chromium,  but  agreeing  with  those 
obtained  with  copper  oxide ) ;  or  adding  baryta  or  magnesia. 
In  a  lead  glaze,  the  sihca  luay  be  replaced  by  boric  acid 
up  to  0'5  B2O3,  and  in  an  alkahne  glaze  up  to  1'5  B^Oj. 
In  the  absence  of  R^O  bases  the  lead  must  not  be  lower 
than  0"7  PbO  in  an  unfritted  glaze.  The  solubOity 
varies  directly  with  the  temperature,  but  the  colours 
are  impoverished  at  1100°.  The  quicker  the  coohng 
after  complete  fusion,  the  clearer  the  glazes.  The  colour 
imparted  by  iron  oxide  is  the  weU-known  brown.  In  a 
lead  glaze  it  is  improved  by  alumina,  clay,  and  ijoric  acid, 
and  greatly  augmented  by  barium.  Far  more  oxide  is 
required  to  give  the  same  tint  in  leadless  glazes  ;  it  is 
strengthened  by  silica,  alumina,  and  boric  acid.  No 
volatihsation  of  iron  has  been  observed.  V.  Copper 
oxide. — The  solubility  is  3  to  8  per  cent.  It  can  be  in- 
creased by  adding  silica,  replacing  sihca  by  boric  anhydride  ; 
or  lowering  the  alumina  or  kaolin.  In  the  absence  of 
BjO,  the  lead  oxide  should  not  be  less  than  0'7  molecular 
part.  If  it  exceed  this,  a  small  portion  may  be  replaced 
by  zinc  oxide  or  magnesia.  Lime  and  baryta  have  little 
influence.  The  colours  are  generally  spoUt  at  1100°  C. 
and  the  turquoise  tint  of  the  alkahne  glaze  is  destroyed 
above  1000°  C.  Separations  from  the  glazes  are  less, 
the  quicker  the  coohng.  The  colour  of  the  lead  glazes 
is  green,  made  browner  by  adding  kaohu  or  copper  oxide 
and  by  a  higher  temperature.  The  alkahne  glazes  are  blue- 
green,  and  turquoise  is  obtained  at  a  low  temperature 
in  the  absence  of  alumina  and  by  raising  the  sihca.  Volatil- 
isation of  copper  is  considerable  when  the  glaze  is  saturated 
with  oxide,  and  is  greater  in  lead  than  in  alkahne  glazes. 
Decomposition  of  the  surface  takes  place  in  a  few  months 
in  lead  glazes  unless  the  proportion  of  boron  exceeds 
0*5  BjO,,  and  to  a  less  extent  in  alkahne  glazes,  when  again 
the  iridescence  diminishes  with  increase  of  boric  anhydride. 
In  the  subsequent  discussion,  Solon  referred  to  a  magnifi- 
cent brown  which  the  Japanese  obtain  by  introducing 
nickel  oxide  into  the  body  and  volatihsing  this  oxide 
at  1200°— 1400°  C— H.  H.  S. 


—  in  a  reducing  atmosphere. 
Ceram.   Soc,    1907—1908, 


Copper  red  ;  Development  of  — 
L.  Franchet.  Trans.  Eng. 
7,  71—79. 

RotTGE-FLAMBE  "  sccms  to  have  been  developed  originally 
by  the  Chinese,  its  first  occurrence  being  probably  acci- 
dental. It  was  introduced  to  Europe  by  Ebelmen  and 
Salvetat,  who  analysed  the  glaze  from  a  Chinese  vase  and 
Dbtained  the  following  figures : — sihca  73'9  per  cent., 
ilumina  6'0,  iron  oxide  2'1.  hme  7"3,  soda  3"1,  potash 
30,  copper  oxide  4'6.  In  1879,  at  Sevres,  Lauth  examined 
the  effect  with  a  view  to  manufacturing  it  on  the  large 
•icale,  but  his  resources  did  not  enable  him  to  build  a 
special  oven  for  the  purpose.  Consequently,  the  cooUng 
was  much  slower  than  in  the  small  experimental  oven  ; 
it  was  impossible  to  keep  the  atmosphere  in  the  necessary 
reducing    condition;    and    "greening"    took    place.     By 


adopting  a  down-draught  oven  of  two  cubic  metres  capacity 
with  three  fire-mouths,  and  putting  the  regulating  damper 
at  the  base  of  the  chimney,  the  jiresent  author  is  able 
to  manufacture  the  copper  red  industriaUy  with  a  loss 
of  less  than  four  per  cent.  The  body  used  is  a  mixture 
of  kaohn  and  pegmatite  vitrefying  at  cone  10.  The  glaze 
must  contain  alkahs,  lead,  and  a  quantity  of  tin  oxide 
greater  than  that  of  copper  oxide,  the  best  results  being 
obtained  with  10  per  cent,  of  lead  oxide.  3  of  copper  oxide, 
and  8  of  tin  oxide.  A  better  red  is  produced  by  fritring 
the  copper  glaze  before  use ;  the  fritting  need  not  take  place 
in  a  reducing  atmosphere.  The  glaze,  with  a  little  gum 
tragacanth  added,  is  best  pencilled  on  (2  mm.  thick), 
as  the  irregularities  produced  by  the  brush  give  more 
varied  effects  than  in  dipping  or  spraying.  The  ware 
should  be  fired  in  closed  saggars  (unglazed) ;  in  open 
saggars,  the  reducing  gases  come  much  more  easily  into 
contact  with  the  vases,  but  so  does  the  subsequent  oxidising 
atmosphere.  The  reducing  fire  lasts  9  hours  ;  at  cone 
0*12  the  oxidising  fire  is  started  and  goes  up  to  cone 
10,  lasring  12  hours.  The  cooling  must  be  done  as  quicklj' 
as  possible  ;  the  pieces  are  drawn  48  hours  after  the 
fires    are   extinguished. — H.  H.  S. 

P.\TENTS. 

Beverberatory  furnace  for  hurning  porcelain,  porcelain 
enamel,  faience  and  pottery,  with  oil,  tmod  or  gas  firing. 
J.  B.  Nicolas,  A.  Yvernaud,  and  J.  B.  Coindeau.  Fr. 
Pat.  395,302,  Aug.   31,   1908. 

A  XTJMBER  of  fire-grates  are  placed  around  a  central 
chamber  containing  the  goods  to  be  burnt.  The  flames 
from  the  grates  pass  up  to  the  crown  of  this  chamber 
through  flues,  then  down  through  the  chamber  itself, 
emerging  into  a  canal  placed  below  the  chamber.  The 
hot  gases  then  ascend  a  second  series  of  flues  and  pass 
through  a  second  chamber  placed  above  the  first  into  the 
chimney. — A.  G.  L. 

Glass  articles ;    Fire  glazing   or  finishing   of  .     M. 

Cummins,  Manchester.     U.S.  Pat.  916,959,  March  30, 
1909. 

See  Eng.  Pat.  390  of  1908  ;    this  J.,  1909,  22.— T.  F.  B. 

Glass  ;    Process  and  apparatus  for  draivin//  .     The 

Window  Glass  Machine  Co.     Fr.  Pat.  396,093,  Nov.  9, 
1908. 

See  Eng.  Pat.  23,968  of  1908  ;  this  J..  1909,  425.— T.  F.  B. 

Ceramic    products ;     Process    for    baking    porous    . 

Griinzweig     und     Hartmann     Ges.m.b.H.      Fr.      Pat. 
395,548,  Oct.  21,  1908. 

See  Eng.  Pat.  22,613  of  1908  ;  this  J.,  1909,  310.— T.  F.  B. 

Porcelain  of  very  low  fusing  grade  ;  Process  of  making 
.     E.*Berdel.     Fr.  Pat.  395,795,  Oct.  29,  1908. 

See  Eng.  Pat.  23,461  of  1908  ;  this  J.,  1909,  310.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Building   stone;     Kesslers    "fluates"   for  protecting 

against    frost.      A.     Hanisch.     Mitt.     Tech.     Gewerbe 
Museums  in  Wien,  1909,  19,  44 — 46. 

The  author  subjected  various  hmestones  and  sandstones 
that  are  used  for  building  in  Vienna  to  freezing  and 
thawing  25  times.  It  was  found  that  the  untreated  stones 
crumbled  rapidly,  but  those  that  had  undergone  the 
Kessler  "  fluating  "  process  possessed  a  most  satisfactory 
resistance.  This  process  is  described  as  treating  the  stone 
with  silicofluorides,  with  the  result  that  resistant  double- 
sihcates  are  formed. — H.  H.  S. 

Trass-lime  mortar  ;   Influence  of  the  method  of  mixing  on 

the  strength  of .     H.  Burchartz.     Mitt.  kg.  Jlatcrial- 

priifungsamt.Gross-Lichterfelde  West,  1909,  27,  38—45. 

The  author  shows  that  the  best  results  are  obtained  with 
trass-Ume  mortars  (with  or  without  the  addition  of  sand) 


476 


Cl  X.— metals  and  METALLCRGY. 


[Uay  15.  leoB. 


if  the  trass  is  most  intimately  mixed  with  the  lime.  The 
official  method  of  the  German  union  for  the  testing  of 
materials  of  construction  does  not  secure  sufficiently 
intimate  mixing. — A.  G.  L. 

Patents. 

Plastic  material  aiid  process  of  making  the  same.     W.  E. 

Carson,   Riverton,   Va.     U.S.   Pat.   915,060,   March  9, 

1909. 
The  plastic  materials  consist  of  mixtures  of  lime  (3  or  6 
parts)  with  hvJrated  alumina,  (.'j.,  bauxite  (1  part)  and 
only  sufficient  water  ((i  or  4  parts)  to  slake  the  lime  and 
to  leave  a  dry  powder  after  the  excess  of  water  has 
evaporated.  The  water  may  be  added  to  a  mixture  of 
lime  and  bauxite,  or,  ])i-eferably,  lime  may  be  slaked  with 
water  containing  bauxite  in  suspension.  The  hydrated 
alumina  may  be  replaced  by  hydrated  ferric  or  chromio 
oxide.  The  resulting  nuiterials  set  and  harden  on  further 
addition  of  water.  In  practice  they  are  mixed  with  85  or 
88  parts  of  dry  slaked  lime,  and  3  parts  of  sand  or  filling 
material  is  adilcd  to  1  of  the  mixture. — A.  G.  I^. 

Aluminous  materials  [for  abrasives] ;    Treatment  of . 

A.   C.    Higgins,   Worcester,   Mass.     U.S.    Pat.    916,866, 

March  30,  1909. 
Alumina  or  other  aluminous  material  is  fused,  and  the 
fused  product  is  chilled  in  the  furnace  into  a  pig  or  mass 
of  practically  uniform  character,  and  subsequently  crushed. 

—0.  R. 

Preserving  wood  and  the  like.     B.   Diamand,   Idawciche, 

Germany.  U.S.  Pat.  917,205,  April  0,  1909. 
A  VESSEL  is  filled  with  the  wood  and  an  impregnating 
liquid.  A  part  of  the  liquid  is  then  withdrawn,  while  the 
entry  of  air  is  prevented  so  as  to  produce  a  vacuum 
within  the  vessel.  The  liquid  is  then  again  introduced 
into  the  vessel,  while  any  gases  given  off  by  the  wood  are 
allowed  to  escape.  The  hquid  is  then  again  partially 
withdrawn  while  entry  of  air  is  prevented,  after  which 
the  hquid  is  again  forced  in  under  pressure,  and  tlie  whole 
contents  of  the  vessel  maintained  under  pressure  for  some 
time.— A.  G.  L. 

Preserving  wood  ;    Process  for  by  permanently  fixing 

large  quantities  of  metallic  sails  in.  the  wood.  J.  Gerlache. 
Fr.  Pat.  396,235,  Nov.  14,  1908. 
TnK  wood  is  impregnated  with  an  aqueous  solution  con- 
taining free  ammonia  and  ammonia  compounds  of  copper 
and  zinc  {e.g..  ammoniacal  solutions  of  copper  sulphate 
and  zinc  chloride). — A.  G.  L. 

[Silica]  bricks  ;  Treating .     G.  Dallavedova.   Fr.  Pat. 

395,463,  Oct.  19,  1908. 

IsiMEDiATELV  after  burning,  the  bricks  are  immersed 
for  3 — 4  days  in  sea-water  or  other  saline  or  acid  hquid. 
After  air-drying,  the  bricks  are  heated  to  100°  C.  and  when 
thoroughly  dry  are  immersed  for  several  minutes  in  hot 
tar  or  in  a  hot  mixture  of  oil  and  tar. — A.  G.  L. 

Waste  gases  from  ring-kilns  ;    Process  for  utilising  

especially  for  the  preliminary  heating  of  bricks.  H. 
Koddcw'ig.  Fr.  Pat.  396,233,  Nov.  14,  1908. 
Ax  annular  or  ring  kiln  is  provided  with  a  long  external 
tunnel,  through  which  the  raw  bricks  travel  on  endless 
bands  or  rails  in  one  direction,  whilst  the  air  which  has  been 
used  for  cooling  the  burnt  bricks,  together  with  hot 
products  of  combustion  from  the  burning  chambers, 
traverse  the  tunnel  in  the  opposite  direction. — A.  G.  L. 

Rotary    kiln    for    cement.     Soc.    Anonvme    des    Cimcnts 
Frantais.     Fr.  Pat.  395,978,  Nov.  5,  1908. 

The  burning  zone  of  a  rotary  kiln  is  surrounded  by  a  fixed 
enveloix",  which  communicates  at  the  top,  by  means  of 
valvcd  pipes,  with  the  open  air  and  with  a  second  narrow 
envelo)H-,  which  completely  surrounds  the  kiln  at  a  point 
in  it8  upjK-r  part  where  the  drying  of  the  cement  material 
takes  place.  This  second  envelope  communicates  with  the 
interior  of  the  kiln  by  a  tuyArc  revolving  with  the  kiln. 


By  this  arrangement  the  hot  air  from  the  outside  of  1i» 
burning  zone  is  utiUscd  to  assist  the  drying  of  the 
materials.  Hot  gases  from  the  chamber  at  the  base  of  the 
chimney  may  also  be  used  for  the  same  purpose,  by  pro- 
viding a  valvcd  pipe  leading  from  this  chamber  to  the 
hot-air  conduit  described  above.  If  tliis  second  device 
is  used,  the  chimney  must  be  partially  closed  by  a  damper. 

—A.  G.  L. 

Wood  ;    Method  of  impregnating .     P.  C.  Reilly.     Fr. 

Pat.  395,462,  Oct.  19,  1908. 

See  U.S.  Pat.  901,557  of  1908  ;  this  J.,  1908, 1 153.— T.F.B. 

Cement,  mortar,  and  concrete  ;  Method  of  making fvem 

when  under  pressure,  \caterlight.  P.  Mccke,  Stettii^' 
Germany.  Eng.  Pat.  25,833,  Nov.  30,  1908.  Under! 
Int.  Conv.,  Feb.   14,   1908. 

SEEGer.Pat.  200,968  of  1908;  thisJ.,  1908,  1021.— T.F.B. 

Cement;    Manufacture  of  hydraulic  .     C.  .1.   Potter, 

Willington  Quay.     U.S.  Pat.  917,129,  April  6,  1909. 


» 


See  Eng.  Pat.  25,969  of  1907  ;  this  J.,  1908.  II53.— T.F, 


X.— METALS     AND     METALLURGY. 

Pyrites  ;    The   increasing  consumption  of  ,   and 

supply.     B.     Wetzig.     Z.    angew.     Chem.,     1909, 
721—724. 


ii     <^ 


The  export  of  pyrites  from  Spain  in  1870  was  200,000  tooii, 
whilst  in  1907  the  export  from  the  port  of  Huelva  alone  WM 
2,(>00.0(10  tons.  In  addition.  400.0(H)  tons  were  shipped', 
from  Portug\iese  ports,  and  over  lOO.tXK)  tons  friiMtlt' 
Seville,  the  total  export  from  the  Huelva  district  thtiB 
exceeding  3  million  tons.  The  consumption  of  pyrites  for 
the  I^blanc  process  has  remained  stationary  during  the 
last  30  years,  and  the  increased  export  is  required  chieflT 
for  use  in  the  manufacture  of  superphosphate  and 
ammonium  suli)hatc.  In  1907  the  jiroduction  of  supeN 
phosphate  reached  nearly  5  million  tons,  an  increase  of 
300,000  tons  on  tlie  iircceding  year.  No  exact  estimate 
can  be  formed  of  the  iiuantily  of  |)yrites  still  available, 
but  Vogt  has  given  the  following  figures  for  the  Huelva 
district : — Rio-tinto  mine,  130  million  tons  ;  Tharsis  mina^ 
30  million  tons  ;  and  other  parts  of  the  district,  10  million 
tons.  The  author  considers  the  estimate  for  the  Uio-tintO 
mine  to  be  too  low,  but  the  quantity  of  pyrites  containing 
over  1*5  per  cent,  of  copper  is  i)robably  less  than  ISO 
million  tons.  It  is  doubtful  whether  the  whole  of  tb» 
Tharsis  pyrites  is  of  saleable  quality,  but  the  estimate 
for  the  other  parts  of  the  district  is  too  low.  At  the  present 
price,  the  annual  export  from  Huelva  is  not  likely  to 
increase.  With  reference  to  the  future  demand  for 
pyrites,  other  possible  sources  of  sulphur  are  considered. 
The  sulphur  ore  of  Sicily  is  unsuitable  for  export  unless  the 
sulphur  content  is  first  incn'ased  to  30  or  40  per  cent., 
and  the  use  of  this  ore  otherwise  than  locally  is  improbable. 
The  residues  left  after  the  extraction  of  copjjcr  from  low- 
grade  copper-pyrites,  as  formerly  practised  in  the  Huelva 
district,  do  not  form,  as  is  often  supposed  to  be  the  case, 
an  additional  source  of  sulphur,  owing  to  the  wasteful 
methods  which  were  ado)ited.  .Attempts  to  convert 
native  calcium  phosphate  into  a  soluble  phospliate 
without  the  use  of  suli)huric  acid  have  all  been  unsuccessful. 
By  nu-lting  the  insoluble  phosphate  with  silica,  a  product 
similar  to  Thomas  slag  is  obtained,  costing  about  the  same 
as  superphosphate  but  less  efficient  as  a  manure.  Nitric 
acid  obtained  from  atmospheric  nitrogen  is  not  at  present 
cheap  enough  for  the  manufacture  of  superphosphat* . 
The  decomposition  of  the  native  phosphate  by  heating 
with  sulphurous  acid  under  pressuif  is  incomplete,  ami 
the  recovery  of  sulphur  dioxide  by  heating  the  calcium 
sulphite  is  impracticable  owing  to  the  formation  of 
calcium  sulphate  and  sulphide.  The  demand  for  pyrites 
is  thus  likely  to  continue  to  increase  unchecked,  and  an 
increase  in  price  may  bo  confidently  expected. — A.  T.  L. 
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I,  I -iron  in  the  electric  furnace  ;    Production  of from 

ri/rites  residue.     F.  E.  Carcano.     Electrochem.  and  5Iet. 
Ind.,  1907,  7,  155—156. 

While  admitting  that  at  the  present  time  the  electric 

t  I'liace  cannot  in  general  compete  with  the  blast-furnace 

iMi  the  production  of  j)ig-iron,  the  author  draws  attention 

i"  ;i  case  where  it  has  been  able  to  do  so.     About  100.000 

tciiis  of  pyrites  ash  containing  46 — 57  per  cent,  of    iron 

with  about  2  per  cent,  of  sulphur  are  yearly  abandoned 

i-i    Italy,   because  it  would   be  difficult  to   treat  such  a 

lered  material  rich  in  sulphur  in  the  blast-furnace, 

ially  in  the  absence  of  suitable  iron  ore  and  cheap 

Water  power  is  however  available  close  to  these 

-•■  heaps,  and  in  Lombardy,  where  the  experiments 

.1    carried  out,  the    kilowatt-hour    costs    only    0"09d., 

rcas  small  coke  and  coal  dust  cost  respectively  about 

and   1 6s.  8d.  per  ton,  while  furnace  coke  such  as  is 

I  for  the  blast-furnace  would  cost  £2  Is.  8d.  per  ton. 

>  types  of  electric  furnace  were  used.     In  the   first, 

1 V,  '   groups  of  electrodes  were  in  series,   with  a  carbon 

i     irtii  and  magnesia  lining,  and  the  gas  and  fiame  were 

'     wed  to  escape.     The  second  was  an  arc  furnace  with 

iidted  roof  for  the  recovery  of  the  gases.     The  latter 

!  lie    more    economical    for   a    permanent    plant.     The 

M  ot  making  pig-iron  in  the  first  furnace  works  out  at 

i-  '■><.  lOd.  per  ton,  and  in  the  second  two  or  three  shillings 

I  --.     In  the  same  locality  if  a  blast-furuace  were  used, 

in     rost  of  making  pig-iron  would  be  £3  Os.  5d.  per  ton. 

\   I   only  therefore  was  the  cost  less,  but  there  was  no 

I'l   I'aration    of    raw    material.     The    following    materials 

iiavc  been  obtained  : — 


M 


T« 


Sulphur. 

1 
Phosphoru.*  ilanc'anese.l     Silicon. 

Foundry  iron '       0-046 

Open  hearth  iron           0-031 

Spiegel     0-015 

Silico-spiegel ,        0-020 

0-063 

0-070 
0-060 
0-065 

2-23                3-83 

!-'.<54              5-68 

11  2-.                3-30 

13-GB                S-90 

In  comparing  the  electric  furnace  with  the  blast-furnace, 
it  should  be  remembered  that : — (1).  It  is  possible  to  use 
impure  ores  directly  in  the  electric  furnace  which  cannot 
be  so  used  in  the  blast-furnace.  (2).  Coals  of  various 
kinds  may  be  used.  (3).  It  is  easy  to  make  castings 
direct,  or  to  convert  rapidly  the  pig-iron  into  a  special 
steel  in  a  second  electric  refinery  furnace.  (4).  Silicon, 
manganese,  or  other  elements  can  be  easily  incorporated 
with  the  steel. — A.  H.  C. 

Steeh  ;    Study  of  the  gases  evolved  by  the  action  of  cupric 

salts    upon    .     E.    Goutal.     Compt.    rend..    1909, 

148,  988—991. 
With  a  view  to  completing  his  previous  work  in  con- 
Qection  with  the  potassium-cupric-chloride  method  for 
the  determination  of  the  total  carbon  in  steels,  etc.  (this 
J.,  1899,  521).  the  author  has  investigated  the  gaseous 
products  evolved  during  the  process  of  dissolution  by 
wbich  the  carbonaceous  residue  is  obtained  for  com- 
bustion. Bj'  treating  one  portion  of  the  steel  with  the 
slightly  acidified  double  chloride  in  a  current  of  pure 
ni&ogen,  with  suitable  washing  and  absorption  arrange- 
ments, the  carbon  dioxide  and  carbon  monoxide  in  the 
gaseous  products  were  quantitatively  determined  ;  whilst, 
by  a  modification  of  the  process,  the  total  carbon  in  the 
gases  derived  from  the  treatment  of  another  portion  of 
Hie  steel  was  estimated,  results  thus  being  obtained 
for  residual  carbon,  carbon  evolved  as  dioxide,  carbon 
'evolved  as  monoxide,  and  carbon  evolved  as  other 
unidentified  gases.  It  was  found  that  the  total  carbon 
'in  the  gaseous  products  derived  from  different  kinds  of 
steel  varied  between  O'Ol  per  cent,  and  O'Oo  per  cent, 
'calculated  on  the  steel),  about  half  of  which  was  due  to 
irt)on  dioxide  occluded  by  the  carbonaceous  residue, 
II I  in  which  it  was  expelled  on  desiccation.  The  author 
'includes  that  the  loss  of  carbon  experienced  in  the 
|"'tas3ium-cupric-chloride  process,  as  usually  conducted, 
may  be  entirely  obviated  by  heating  the  reagent  to 
boiUng  during  the  dissolution  of  the  steel,  mixing  the 
gaseous  products  with  excess  of  pure  oxygen,  passing  the 
mixture  slowly  over  a  heated  platinum  spiral  and  absorbing 


the  resulting  carbon  dioxide  ;  and  by  omitting  to  dry 
the  carbonaceous  residue  before  the  final  combustion. 

— W.  E.  F.  P. 

Special   steels;     Analysis    of   .     .J.    Pepin-Lehalleur. 

Monit.   Sclent.,   1909,  23,  263—264. 

The  author  discusses  the  methods  proposed  by  Blair 
(this  J.,  1908,  902),  and  describes  those  which  he  has 
found  most  satisfactory  in  practice.  For  the  separation 
of  molybdenum  from  other  metals  by  means  of  ether, 
it  is  best  to  take  a  special  portion  of  the  metal.  The 
solution  of  the  metal  in  hydrochloric  acid  of  sp.  gr.  at 
least  1'12,  should  have  a  volume  of  60  c.c.  and  be  shaken 
twice  with  40  c.c.  of  ether.  Under  these  conditions  only 
about  2  mgrms.  of  molybdenum  remain  in  the  acid  solution. 
The  ethereal  solution  should  not  be  washed  with  hydro- 
chloric acid.  The  ether  is  distilled  off  from  the  solution, 
the  residue  evaporated  with  sulphuric  acid  until  white 
fumes  appear,  then  re-dissolved  in  water,  and  the  molyb- 
denum precipitated  by  passing  hydrogen  sulphide  through 
the  hot  solution.  The  precipitated  sulphide  is  heated  to 
bright  redness  in  a  current  of  hydrogen  sulphide.  Vana- 
dium may  be  determined  accurately  by  C'ampagne's 
method  (this  J.,  1903,  1149).  The"  author  first  pre- 
cipitates it  as  manganese  vanadate  in  ammoniacal  solution, 
and  then  dissolves  the  precipitate  in  concentrated  hydro- 
chloric acid.  In  absence  of  tungsten,  chromium  may 
be  detei-mined  by  converting  it  into  chromate,  reducing 
this  with  Mohr's  salt  (ferrous-ammonium  sulphate),  and 
then  ritrating  the  excess  of  ferrous  salt  with  permanganate. 
For  determining  tungsten,  sihcon,  and  chromium  when 
present  together,  the  metal  is  dissolved  in  hydrochloric 
acid,  a  small  quantity  of  nitiic  acid  added,  the  solution 
evaporated  to  drjoiess,  the  residue  dissolved  by  means  of 
hydrochloric  acid  and  potassium  chlorate,  and  the  solution 
evaporated.  The  residue  is  now  dissolved  in  boiling 
dilute  hydrochloric  acid,  and  after  standing  for  1  hour, 
the  solution  is  decanted  through  an  ashless  filter,  and  the 
residue  washed  by  decautation  twice  with  dilute  hydro- 
chloric acid  and  once  with  dilute  nitric  acid.  The  solution 
(A)  is  set  aside.  The  residue  is  treated  with  50  c.c.  of 
boiling  dilute  ammonia  solution  which  dissolves  the 
tungstic  acid  and  a  small  proportion  of  the  silica,  and 
the  solution  is  filtered  through  the  paper  used  previously, 
the  latter  being  then  washed  with  ammoniacal  water. 
The  filter-paper  and  insoluble  matter  are  incinerated, 
weighed,  treated  with  hydrofluoric  acid  in  the  usual 
manner,  and  again  weighed,  the  difference  representing 
the  chief  proportion  of  the  sUica.  The  ammoniacal 
solution  is  concentrated,  treated  with  5  c.c.  of  nitric  acid, 
evaporated  to  dryness,  the  residue  heated  to  dull  redness 
for  5  minutes,  weighed,  treated  with  hydrofluoric  acid, 
and  again  weighed.  The  difference  corresponds  to  the 
remainder  of  the  silica,  and  the  weight  of  the  final  residue 
represents  the  tungstic  acid.  The  residue  left  from  the 
determination  of  the  chief  quantity  of  the  silica  is  fused 
with  bisulphate,  the  product  dissolved  in  water,  added 
to  solution  (A),  and  the  chromium  determined  in  the 
usual  manner.  Tests  for  the  qualitative  detection  of 
molj'bdenum,  and  of  vanadium  in  presence  of  chromium 
are  also  given. — A.  S. 

Ferro-nickel ;    Cast  spoilt  hy  ivorking  at  too  high  a 

temperature.  E.  Heyn  and  0.  Bauer.  Mitt.  kg. 
Materialpriifuugsamt  Gross-Lichterfelde  West,  1909,  27, 
1—7. 

Two  pieces  of  ferro-nickel,  which  showed  fissures  on 
working,  were  examined.  Their  composition  was : 
Nickel,  o'o  per  cent.  ;  carbon.  0'09  ;  manganese,  0'59j; 
silicon,  0'22 ;  phosphorus,  O'Ol  ;  sulphur,  0"03 ;  and 
copper,  0*12  per  cent.  Jlicroscopic  examination  showed 
a  coarse  structure,  similar  to  that  of  cast  ingots  ;  on 
reheating  for  one  hour  at  900°  C.  the  structure  became 
tine-grained.  On  working  reheated  samples  it  was  found 
that  fissures  were  produced  if  the  temperature 
to  which  the  samples  were  heated  was  too  high. 
But  the  maximum  temperature  permissible  depends 
not  only  on  the  time  of  reheating,  but  also  on  the  size  of 
the  pieces  heated.  Thus,  pieces  with  a  cross-section 
of  10  by  10  mm.  could  be  heated  safely  for  periods  up  to 
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2  hours  at  1200' — 1300°  C. ;  but  pieces  with  a  croes- 
Bcction  of  40  by  55  mm.  could  not  be  heatotl  much  above 
1100°  C.  without  showing  fissures  on  subsequent  working. 

—A.  G.  L. 

Weldiny     and     hard-soldering.     C.     Dicgcl.     Chem.-Zeit., 
1901».   83.    4-27— 4-28. 

The  plates  to  be  welded  (in  mnkiug  stills,  boilers,  dryers, 
etc.)  formerly  consisted  entirely  of  wrought -iron,  but 
at  ]ire.sent  mild  steel  is  almost  exclusively  used,  .Siemens- 
Martin  steel  with  ft  tensile  strength  of  .30 — 10  kilos,  per 
sq.  mm.  being  the  most  suitalile.  The  iron  should  contain 
less  than  001  per  cent,  of  phosphorus,  if  possible,  and 
certainly  not  more  than  0-04.  Too  much  sidphur,  copper, 
or  silicon,  or  too  little  manganese  render  the  iron  hot-short. 
The  manganese  should  not  Ijc  less  than  0-4  jier  cent, 
for  001  per  cent,  of  silicon  ;  but  iron  with  0-75  per  cent, 
of  manganese  and  0-15  jrt  cent,  of  silicon  can  be  readily 
welded.  Mild  steel  becomes  brittle  at  about  300°  C, 
or  on  cooling  after  being  heated  to  above  KKlO'  C.  ;  in 
the  last  case,  heating  for  a  short  time  to  "JOO  C  restores 
the  original  tenacity.  The  different  methods  of  welding 
iron  are  as  follows: — 1.  Klectrically.  by  passing  a 
large  ampere  and  low  voltage  current  lietween  the  super- 
imposed pieces.  2.  By  means  of  the  arc  ;  either  by  an 
arc  formed  between  one  of  the  pieces  of  iron  and  n  carbon 
rotl  :  or.  by  an  arc  formed  l)etwcen  two  carbon  rods  and 
deflected  magnetically  ;  or  else,  by  forming  an  arc  between 
one  of  the  pieces  to  be  joined,  and  an  iron  rod,  which 
melts  and  flows  into  the  space  Ijetween  tlie  two  pieces. 
3.  The  thermite  process.  4.  Autogenous  welding  by 
melting  the  two  edges  together  in  a  gas  flame  (hydrogen, 
acetylene  or  coal-gas  and  oxygen),  n.  Welding  by 
hammering  or  rolling,  the  pieces  l)eing  heated  in  a  coke- 
tire  or  by  water-gas.  both  gas  and  air  Ixing  su])plied  to 
the  Immer  under  pressure  in  such  quantiliis  as  to  give 
a  reducing  flame.  Thin  sheets,  up  to  b — Smm.  in  thickness, 
are  preferably  joined  by  a  hard  solder.  Brass  is  generally 
used,  but  copi)er  and  bronze  are  also  employed.  Increasing 
content  of  zinc  renders  the  solder  more  fusible,  but 
diminishes  its  tenacity  ;  by  adding  4 — 10  per  cent,  of 
silver  the  solder  liecomcs  easily  fusible  and  strong.  As 
flux,  borax,  or  "  Pertinax  "  is  used. — A.  G.  L. 

Elect  rochem  if  try  of  tlir  solution  of  gold  in  j>otassiiim  ci/atiidc. 
J.  B.  Ekclcy  and  A.  L.  Tatuni.  AVestcrn  Chemist  and 
Metallurgist,  1909,  5,  19—23. 

McLaubin  in  1893  (this  J.,  1893,  359)  showed  that  the 
presence  of  oxygen  is  necessary  for  the  solution  of  gold 
in  potassium  cy.onide.  Following  the  lines  of  Oliristy's 
researches  (this  .1.,  1901,  2,'>9  ;  1902,  779),  the  authors 
constructed  a  cell  composed  of  electrodes  of  gold  on  the 
one  h.tnd  and  oxygen  (platini.sed  platinum  in  oxygen) 
or  the  other  in  an  electrolyte  of  potassium  cyanide. 
With  cyanide  solutions  of  concentrations  varying  from 
005  to  0-15  per  cent.,  in  all  cases  much  larger  ipiantities 
of  gold  were  dis.solved  with  the  external  circuit  closed 
than  when  this  was  opi-n,  and  the  results  indicate  that 
were  it  possible  to  .sujiply  oxygen  at  a  suflicicntly  rapid 
rate  to  the  platinised  platinum  and  exclude  all  oxygen 
from  the  cyanide  solution,  then  the  solubility  would  be 
directly  proiKjrtional  to  the  current  according  to  Faraday's 
law.  Measurements  of  the  potential  of  gold  in  cyanide 
solutions  against  the  oxygen  electrode  gave  results  agreeing 
with  the  measurements  of  Christy  and  others  against 
the  normal  calomel  electrode.  Considered  dcctrochemically 
the  solution  of  gold  in  potassium  cyanide  may  Iw  repre- 
sented bv  the  equation:  4.\u  ■-^-8K•-^-8C^■'-^2H■•^ 
20H'-(-2(>'  =  8K  ^-4.\u(C^')^'x40H'.  the  gold  di.-solving 
on  account  of  the  formation  of  innumerable  short-cir- 
cuited gold-oxygen  cells.  The  four  charges  carried  by 
the  oxygen  ions  may.  however,  lie  supjilied  in  other  ways. 
If  furnished  by  mechanical  means.  ga.seoiis  hydrogen 
would  be  evolved  as  solution  of  the  gold  proceeded  : 
2Au  -)-4K•+4CN'^-2^  -h20H'  =  4K  +2Au(CN)s'-f.20H' 
^-H2•  The  solution  of  gold  in  a  cyanide  solution  contain- 
ing cyanogen  bromide  is  represented  bv  the  equation  : 
2AU--I-3K-  -l-3CN'-h  Br'H-C'N'=2K--f  2Au(CX)„'-H  K-  +  Br'. 

—A.  S. 


Cyanide  lixivialion  [of  geld  and  silver  oro]  by  ngitaiion, 

W.  M.  Brodie.  Eng.  and  Jlin.  J.,  1909,  87,  095— G96. 
In  the  Brown  or  Pachuca  tank,  which  consists  of  a  tall 
tank  having  a  conical  bottom,  with  a  central  air  lift 
(see  this  J.,  1908,  lOliS).  the  compressed  air  which  is 
introduced  at  the  bottom  of  the  tiuik,  causes  an  active 
circulation  of  the  pulp  by  inducing  an  upward  current 
of  the  solution  containing  the  slimes,  through  the  central 
air  lift.  The  circulation  is  however  iui])cded  if  lino  con- 
centrates or  sands  collect  in  the  conical  l>t>!t(>in.  roimd  ths 
air-lift  pipe.  In  order  to  overcome  this,  a  st'rics  of  pipes 
is  arranged  either  round  the  central  air-lift  ]ii|)c  or 
attached  to  the  inner  walls  of  the  tank,  extending  from 
just  Iwlow  the  working  surface  of  the  solution  to  within 
(i — 18  in.  of  the  lower  end  of  the  air-hft.  When  materia] 
has  settled  in  the  cone  and  the  air  supply  is  turned  on, 
solution  ]>asses  down  the^e  pijws  and  washes  away  every- 
thing in  the  apex  of  the  cone,  thus  allowing  the  accunui- 
lation  to  sink  and  in  turn  be  waslied  away.  The  circulatiqg 
pipes,  which  arc  generally  three  or  four  in  number,  han 
their  up)H'r  ends  fltted  with  return  elbows,  so  that  on 
fed  into  the  tanks,  or  coarse  settlings  thro\ni  up  by  th» 
lift,  may  not  fall  down  the  pipes.  Tlie  great  advantags 
of  the  circulating  pi|>es  is  that  a  much  larger  )>roportiaB 
of  sands  can  be  stirred  eflfectively  than  in  any  other  a( 
the  customary  agitation  vats,  so  that  complete  slimiK 
of  the  ore  is  unnecessary. — F.  R. 

Silver  cyaniding  ;  Recovery  of  metals  from  solutions  in  — ^ 

M.  R.  Ijimb.  Eng.  and  .Min.  J.,  1909,  87,  705. 
In  order  to  reduce  the  large  quantity  of  zinc  required  to 
precipitate  the  precious  metals  from  rich  cyanide  sohitioni, 
the  author  proposes  that  about  85  per  cent,  of  the  valoM 
be  removed  by  electrolytic  deposition  and  the  remaindw 
be  precipitated  in  zinc  boxes,  thus  removing  the  difliculty 
of  electrolytically  treating  solutions  containing  very 
small  amounts  of  silver  or  gold. — F.  R. 

Borax  in  assay  fluxes.     J.  E.  nenncU.     Eng.  and  Min.  Xi 

1909.  87.  090. 
Ix  order  to  ascertain  whether  the  use  of  borax  as  an  asaajy 
flux  gave  rise  to  any  loss  of  precious  metal,  comparati^ 
tests  were  made  on  a  quartzose  ore  containing  ircm  oxide, 
using  fluxes  free  from,  or  containing  varying  amounts  of 
borax.  It  was  foimd  that  the  presence  of  5 — 10  grms.  of 
borax  in  the  flux,  ]>er  assay  ton  of  ore,  was  advantageow 
as  it  increased  the  fusibility  of  the  charge,  but  wImb 
larger  proportions  of  borax  were  used,  the  slag  becanw 
hard  and  stony  and  the  lead  button  was  only  separated 
from  it  with  difliculty.  There  was  no  evidence  that  borax 
carried  any  a]>prcciable  amoimt  of  gold  into  the  slag, 
but  when  too  large  a  proportion  of  borax  was  used,  a 
film  of  lead  almost  invariably  broke  off  the  button  and 
adhered  tenaciously  to  the  slag,  giving  rise  to  meebaniwi 
loss.— F.  R.  T 

Determining  vanadic  and  arsenic  acid^  and  ranadie  OM 
antimonic  acids   in  presence  of  each  other.     Edgar.     Stt 

xxni. 

Copper  production  of  the  tcorld.     H.    K.   Merton  and  Co., 

March,   1909.     [T.K.] 
The  world's  production  of  copjier  in   1908  amounted  to 
748,625  tons,  compared  with  713.805  tons  in  the  preWoni 
year,    429,l)2r)    tons    10  years  ago,   and  279,391    tons  in 
1891.     For  three  years  the  production  by  the  prini 
countries  has  been  as  follows  : — 
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Australiisia     38.250 

rannda    25.46(. 

Chile     ii.-iS 

Germany 20.340 

Japan 42,640 
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"l:iliiimn  ;     Ilx    occurrence    and    extraction.     W.    Geibel. 
Z.  f.  Elektrochem.,  1909,  15,  212—218. 

This  is  a  prize  essay,  containing  besides  descriptions  of 
111-  direct  methods  of  extraction  of  the  metal  itself,  also 
hcisc  of  the  separation  of  the  various  associated  metals 
icini  the  crude  platinum.  The  entire  subject  is  classified 
IS  follows : — I.  Occurrence  and  extraction.  II.  Geo- 
ri.i|jlncal  and  geological  data,  etc.  III.  Description  of 
lie  individual  deposits.  IV.  Methods  of  extraction.  V. 
statistics  as  to  prices  and  jiroduction.  VI.  Winning  the 
uT.  and  separating  the  platinum  metals.  VII.  Working 
iniiiss.  VIII.  Uses.  It  is  shown  that  whilst  tlic  deposits 
»- liked  in  1879  yielded  5  oz.  of  metal  per  ton,  the  present 
.vrrage  is  much  below  1  dwt.  There  is  some  platinum  in 
ill  (lie  streams  running  east  or  west  from  the  Urals,  and 
III  I'l'  is  much  probabifity  that  those  running  northwards 
ii:i\-  contain  it  in  quantity.  More  elaborate  and  scientific 
ml  hods  of  operating  are  employed  in  the  larger  workings 
liau  those  used  in  the  smnll  and  scattered  workings.  This 
ai  I  explains  how  that  in  these  larger  workings  economy  of 
iliiiiir  can  be  afforded,  and  thus  deposits  of  lower  grade 
111  lie  turned  over  to  profit.  It  is  still  estimated  that  at 
east   10  jier  cent,  of  the  total  platinum  found  is  stolen. 

Patents. 

Sulphide    ores    or    products;     Treatment    of .     W. 

liommel,  London,  and  The  Metals  Extraction  Cor- 
|ioiation,  Ltd.,  London.  Eng.  Pat.  6511,  March  24, 
I  '.)U8. 
TiiK  ore  is  roasted  in  order  to  remove  the  bulk  of  the 
iilphur;  it  is  not  advantageous  however  to  eliminate 
he  whole  of  that  element  but  only  such  portion  as  will 
lass  away  in  an  oxidising  calcination.  The  product  is 
lieu  mi.xed  with  a  certain  amount  of  carljon  or  car- 
iniiaeeous  matter,  together  with  residues  produced  in 
I  later  ]iart  of  the  process,  and  .subjected  in  a  lilowing 
uiuace  to  an  air-blast.  The  whole  of  the  zinc,  together 
vitli  some  small  amounts  of  lead  and  silver,  is  volatihsed 
mil  condenses  in  the  flues  in  the  form  of  oxide.  The 
esiilue  contains  nearly  the  whole  of  the  lead,  silver,  gold 
iiiil  I'ojiper,  and  may  be  treated  in  any  siiitatile  manner 
111-  I  he  recovery  of  these  metals.  The  zinc  oxide  product. 
Iter  suitable  agglomeration,  is  mixed  with  some  form 
if  I  arbon  and  distilled  for  the  metal  in  the  usual  manner, 
lie  residue  in  this  case  being  again  employed  in  the 
iiiliiiunary  distillation,  as  above-. — C.  A.  W. 

i.n,li  .^  and  sulphides  ;    Bednction  of  metrdlic, for  the 

jjiii-posc  of  obtaining  the  corresponding  meted.  E. 
Cliatillou.  Fr.  Pat.  39.'),658,  Jan.  .S,  1908. 
"he  ]irocess  is  particularly  applicable  to  the  case  of 
iitiiuony,  existing  either  as  oxide  or  sulphide.  The 
iiiiieral  sulphide  having  been  melted  in  a  furnace  of 
p|iri>])riate  design,  it  is  run  into  a  rece])tacle  and  sub- 
eetiil  to  the  action  of  a  current  of  air  which  may  either 
)e  hlowii  in  or  ])assed  over  the  surface.  When  the  oxida- 
iiiri.  which  is  never  complete  but  results  in  a  mixture  of 
ixiile  with  oxysulphide  and  unreduced  sulphide,  has 
iinii-  to  a  stop,  the  current  of  air  is  cut  off,  and  reduction 
Hilled  by  blowing  in  industrial  gases  rich  in  hydrogen, 
viliDiiarbons,  and  carbonic  oxide,  .such  as  coal  gas,  water- 
as.  or  gases  obtained  from  the  distillation  of  wood. 
'Ill-  metallic  va])Ours  produced  in  the  reduction  are  led 
iitii  a  double  condensing  chamber,  of  which  the  interior 
iirK|i;irtment  has  walls  composed  of  filtering  tis.sues,  the 
iltered  gases  passing  away  through  a  chimney.  The 
iriireHs  may  be  carried  out  in  a  furnace  with  inclined 
i-iith  with  a  cavity  in  the  lower  portion  to  serve  as  a 
cieptacle  for  the  molten  ore.  Moreover,  in  order  to 
Ill-vent  volatilisation,  it  is  convenient  to  cover  the  mass 
■  itli  some  inert  fusible  material,  such  as  common  salt. 

— C.  A.  W. 

i/"//fc  furnace  ;    Hardening .     A.   Mergler,   Cologne, 

Germany.  Eng.  Pat.  17,367,  Aug.  18,  1908. 
iiKATE  is  provided  close  to  one  side  of  the  muffle.  The 
lit  L'ases  from  this  grate  first  pass  over  a  partition  placed 
liise  to  this  side  of  the  muffle,  then  down  between  the 
lartition  and  the  muffle,  next  horizontally  beneath  the 
luiffle,  then  up  past  the  other  side  of  the  muffle,  and 
inally  over  the  top  of  the  nuiflle  to  the  flue,  which  is 


placed  close  to  the  partition.  The  muffle  is  supported 
on  a  number  of  transverse  ridges,  which  form  passages 
through  which  the  hot  gases  pass. — A.  G.  L. 

Furnace  ;  Ore-reducing  — — .  G.  F.  Kendall,  New  York,- 
Assignor  to  American  Reduction  Co.,  New  Jersey. 
U.S.  Pat.  916.487,  March  30,  1909. 
The  furnace,  nsed  in  calcining  ores,  comprises  a  revolving 
chamber  which  is  connected  by  means  of  a  conduit  with 
an  externally  heated  retort,  the  latter  being  used  for  the 
production  of  combustible  gas.  Means  are  ])rovided  for 
niixing  this  gas  with  air  as  it  passes  into  the  calcining 
chamber,  and  also  for  preventing  any  further  combustion 
in  the  receiver  where  the  residual  portions  are  collected. 

— C.  A.  W. 

Alloy  ;    {Bearing  metal ].     W.   G.   Black,   St.   Louis, 

Mo.  U.S.  Pat.  912,645,  Feb.  16,  1909. 
The  alloy,  which  consists  of  copper  50 — 60,  iron  40 — .50, 
nickel  4—6,  lead  6 — 15,  and  aluminium  0-25 — 0-5  per 
cent.,  is  made  liy  adding  the  nickel  to  the  previously 
melted  iron  and  when  these  have  alloyed,  adding  the 
copper  and  aluminium  and  after  well  stirring,  finally 
adding  the  lead.  The  mixture  is  again  well  stirred  before 
pouring.  The  percentage  of  lead  determines  the  relative 
softness  of  the  alloy,  and  the  nickel  is  said  to  act  as  a 
lubricant  when  the  alloy  is  used  as  a  bearing  metal. 

— F.  R. 

[Gold  and  silver]  Assaying  ;  Process  of .     J.  C.  Hames, 

Goldfield,  Nev.  U.S.  Pat.  913,129,  Feb.  23,  1909. 
The  finely  divided  ore,  say  half  an  assay  ton,  is  mixed, 
preferably  dry,  with  three  times  its  weight  of  a  mixture, 
substantially  consisting  of  1  part  of  gum  camphor, 
20-736  parts  of  iodine,  and  41-471  parts  of  potassium 
iodide,  then  adding  water  equal  to  14  times  the  weight 
of  the  ore  and  stirring  the  whole.  The  gold  is  precipitated 
from  the  solution  by  the  addition  of  0-75  dram  of  sodium 
amalgam  and  is  afterwards  recovered  by  the  usual  methods. 
In  assaying  for  silver,  the  same  method  is  employed, 
except  that  instead  of  the  amalgam,  an  amount  of  sodium 
cyanide  equal  in  weight  to  the  ore,  is  added,  the  silver 
being  afterwards  precipitated  from  the  solution  with 
zinc  shavings  or  dust.  The  zinc  precijiitate  is  dissolved 
in  nitric  acid  and  the  silver  determined  in  the  solution. 

— F.  R. 

Gold ;     Extraction   of from   cyanide    solutions    with 

simultaneous  regeneration  of  the  alkali  cyanide.  P.  de 
Wilde.  Fr.  Pat.  396,170,  Nov.  11.  1908.  Under  Int. 
Con  v.,  Nov.  20,  Nov.  28,  and  Dec.  16,  1907. 
The  cyanide  solution  containing  dissolved  gold  is  slightly 
acidified  by  addition  of  hydrochloric  acid  or  sodium 
bisulphate.  In  order  to  collect  the  liberated  aurous 
cyanide,  which  is  present  in  so  small  a  quantity  that 
the  liquid  appears  absolutely  clear,  a  small  amoimt  of 
cuprous  chloride,  dissolved  in  a  concentrated  solution  of 
common  salt  or  in  hydrochloric  acid,  is  added  and  the 
mi.xture  agitated  for  a  few  minut'CS.  The  precipitate 
of  cuprous  cyanide,  which  settles  rapidly  after  a  short 
rest,  is  found  to  have  carried  down  with  it  the  whole  of 
the  aurous  cyanide.  The  liquid  having  lieen  decanted 
off,  the  precipitate  may  be  treated  with  moderately 
concentrated  hydrochloiic  acid,  when  the  cuprous  cyanide 
will  be  dissolved  without  decomposition,  the  gold  com- 
poimd  being  left  untouched.  The  solution  of  cuprous 
cyanide  may  then  be  employed  again.  The  acidified 
solutions  of  cyanide  deprived  of  their  gold  are  subsequently 
treated  with  a  slight  excess  of  caustic  alkali,  w'hen  the 
resulting  mixture  is  ready  for  the  treatment  of  a  fresh 
quantity  of  ore.  Certain  varieties  of  carbon,  such  as 
those  obtained  by  calcining  nitrogenous  animal  products 
with  potassium  carbonate  likewise  po.ssess  the  property 
of  absorbinrf  and  fixing  large  quantities  of  aurous  cyanide. 
°       ^  — C.  A.  W. 

Ores  and  the  like  ;  Calcining,  desulphurising,  agglomerating, 

and  sintering .     F.   D.  Weeks,  Salida.  Assignor  to 

Ohio  and   Colorado  Smelting  and   Refining   Co.,   Colo. 
U.S.  Pat.  916,903,  Mar.  30,  1909. 
The    apparatus   consists  of   a   stationary   annular   grate 
on   to  which  the  material  is  fed  by  means  of  a  hopper 
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which  moves  in  a  rotary  path  along  the  eiirface.  The 
material  having  been  ignited  by  means  of  a  burner  affixed 
to  the  hopi>cr,  the  combustion  is  maintained  by  a  current 
of  air  which  is  drawn  doma  through  the  mass,  the  strength 
of  the  draught  being  regulated  by  an  exhauster  arranged 
to  that  end.  Finally  the  roasted  product  is  swept  from 
the  gratc-surfacc  by  means  of  a  scraper  attached  to  the 
hopper  and  morable  therewith. — C.  A.  W. 

Caei  iron  ;    Method  and  product  for  soldering  with 

metals  or  alloys.     G.  Fano  fu  Gustavo  and  G.  Toghera. 
Ft.  Pat.  395.283,  Oct.  15,  1908. 

The  solder  consists  essentially  of  a  metallic  salt  easily 
ilecomposablo  by  heat,  a  deoxidising  agent,  melting  at 
the  temperature  of  fusion  of  the  metal  by  which  the 
"ctual  joint  is  made,  and  a  small  quantity  of  in  energetic 
oxidising  agent,  this  last  being  used  when  the  iron  has  a 
high  content  of  carbon  (5  to  tj  per  cent.).  The  soldering 
metal  should  fuse  at  a  temperature  below  the  melting 
point  of  the  most  fusible  of  the  metals  it  is  required  to 
solder.  In  the  composition  specified,  zinc  chloride,  38 
parts;  sodium  borate,  60  parts;  potassium  perman- 
ganate, 2  parts,  the  action  depends  upon  the  breaking 
down  of  the  first  into  cldorine,  which  cleans  the  surface 
of  the  iron,  and  zinc,  by  which  the  actual  weld  is  made. 

— C.  A.  W. 


Iron  and  alecl  articles  ;    Coating  of  unth  a  view  to 

preserving  them  from  rust.  Langbein-Pfanhauser-Werke 
A.-G.  Fr.  Pat.  395,409,  Oct.  16,  1908.  Under  Lit. 
Conv.,  Dec.  21,  1907. 

The  objects  of  iron  or  steel,  having  previously  received 
a  coating  of  lead,  are  covered  with  zinc  electrolytically. 
In  this  way  there  is  produced  at  the  surface  of  contact 
of  the  two  metals  an  alloy  of  lead  and  zinc  which,  since 
it  shows  the  potential  of  zinc,  offers  the  same  protection 
against  rust  as  would  a  coating  of  that  metal  alone.  A 
smaller  deposit  of  zinc  may  be  employed  if,  subsequently, 
the  object  be  brought  to  a  temperature  such  that  the 
formation  of  the  alloy  is  extended  through  the  entire 
coating.— C.  A.  W. 


Alto;/  of  magnesium  and  iron  or  of  iron  and  a  magnesium 

alloy  ;  Production  of  an suitable  for  the  deoiidation 

of  cast  iron  and  steel.     Chera.  Fabr.  Griesheim-Elektron. 
Fr.  Pat.  396,009,  Nov.  6,  1908. 

The  direct  addition  of  magnesium  to  molten  iron  or  steel 
is  not  possible  without  the  risk  of  an  explosion.  It  is 
however  found  that  the  addition  may  be  made  at  the 
moment  when  the  bath  is  passing  from  the  solid  to  the 
liquid  condition,  that  is  when  it  constitutes  a  thick  pasty 
mass.  As  such  a  procedure  would  not  bo  possible  in 
practice,  it  is  preferable  to  prepare  previously  a  ferro- 
magnesium  alloy  in  the  above  manner  and  to  add  this 
to  the  bath  as  in  the  ordinary  addition  of  ferro-manganese. 
If  it  be  desired  to  add  nickel,  aluminium,  or  other  metals 
to  the  molten  bath,  these  may  be  alloyed  with  the 
magnesium  which  is  then  used  in  the  preparation  of  the 
ferro-alloy  as  before. — C.  A.  W. 

Aluminium    alloys ;     Method   of   obtaining    .     J.    A. 

Boutcs.     Fr.  Pat.  395,331,  Oct.  8,  1908. 

Under  ordinary  conditions  it  is  not  possible  to  obtain 
aluminium  containing  more  than  5  to  6  per  cent,  of  heavy 
metals  without  impairing  its  mechanical  properties. 
The  fact  that  a  solution  saturated  with  any  substance 
is  able  to  take  up  a  certain  proportion  of  another  substance 
which  may  be  soluble  in  the  original  solvent  is  apphcd 
to  the  production  of  ternary  and  quatemarj-  aluminium 
alloys.  To  this  end,  the  several  metals,  in  the  liquid 
condition,  are  added  one  by  one  to  the  molten  solvent. 
The  process  may  bo  modified  by  melting  first  of  all  the 
metal  with  the  highest  melting  point  and  proceeding  in 
the  reverse  order,  finally  adding  the  requisite  amount 
of  aluminium.     In   this  way  alloys  such   as  aluminium-    ' 


silver-copper  and  aluminium-copix>r-nickel-zinc  may  be 
obtained,  excelling  in  malleability  and  ductihty  those  of 
the  binary  type. — C.  A.  W. 
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Tantalum  ;    Manufacture  of  metallic  .     Siemens  und 

Halskc  A.-G.     Fr.  Pat.  395,730,  Oct.  28,  1908.     Under  V^ 
Int.  Conv.,  Nov.  16,  1907.  *• 

Tant.\lic  acid  or  other  oxygen  compound  of  tantalum  is 
reduced  by  carbon  at  a  white  heat.  It  is  found  that  a 
pure  metal  can  be  obtained  in  this  way  if  all  access  of  ait 
be  excluded  during  the  operation.  To  this  end  the 
reduction  may  be  operated  in  a  current  of  hydrogen 
and,  in  order  to  avoid  as  far  as  possible  the  formation  of 
carbonic  acid,  such  a  proportion  of  carbon  is  taken  M 
^vill  lead  to  the  production  of  carbon  monoxide  alone. 
In  one  method  of  heating,  the  mixture  of  oxide  and  carbon 
is  pressed  into  sticks,  a  little  tantalum  powder  being 
added  if  necessary  to  give  the  requisite  conductivity, 
and  the  whole  brought  to  the  particular  temperatui© 
by  the  passage  of  the  electric  current.  Although  the 
metal  may  absorb  largo  quantities  of  hydrogen,  this  can 
subsequently  be  removed  by  fusion  in  the  electric  fumaw 
under  reduced  pressure. — C.  A.  W.  « 


Ores  ;    Process  for  preventing  the  concretion  of  a 

mechanical  roasting  furnaces.     E.  W.  Kauffmann.    Rl 
Pat.  395,848,  Oct.  31,  1908. 

In  the  roasting  of  sulphide  ores,  the  great  rise  in  tem- 
perature produced  by  the  oxidation  of  the  sulphur  may 
lead  to  the  fusion  of  the  smaller  particles,  which  conan* 
quently  tend  to  become  agglomerated.  In  a  mechanical 
roasting  furnace  of  the  upright  type  having,  for  example, 
five  floors,  this  effect  would  be  most  noticeable  on  the 
second  and  third  floors  where  the  oxidation  is  at  an  estAj 
stage  and  the  content  of  sulphur  is  high.  It  is  therefow 
proposed  to  increase  the  velocity  with  which  the  ore 
travels  over  these  floors  and  in  this  way  reduce  the  dis- 
engagement of  heat  in  the  same  proportion.  To  this 
end  the  teeth  fitted  to  the  radial  arms  in  the  zones  in 
which  concretion  may  occur  are  arranged  at  a  greater 
inclination  to  the  line  of  flow,  and  thus  present  a  greater 
working  surface,  than  on  the  other  floors. — C.  A.  \V. 

Tin-plate  ;  Removal  of  tin  from by  means  of  chlormL 

H.  von  Schiitz.     Fr.  Pat,  395,999,  Nov.  6,  1908.     Und«r 
Int.  Conv.,  Nov.  15,  1907. 

The  tin-plate,  packed  on  the  floor  of  the  chlorinatian 
chamber,  is  freed  from  moisture  by  submitting  it  to  a 
current  of  hot  air.  The  chamber  having  been  exhausted, 
the  cooled  material  is  subjected  to  the  action  of  the  gsaea 
obtained  by  allowing  liquid  chlorine  and  liquid  air  to 
spontaneously  evaporate  into  the  vacuum.  In  this  ynj 
a  further  cooling  is  obtained,  so  that  the  tem|>eratim^ 
which  tends  to  rise  as  a  consequence  of  the  heat  of  reaction, 
never  becomes  too  high.  Moreover  the  pressure  produoad 
never  becomes  much  greater  than  atmospheric  pressun, 
and  the  gases,  which  pass  into  the  chamber  through  sevenl 
tuyeres,  act  uniformly  on  the  material.  The  liqidd 
stannic  chloride  as  it  drops  from  the  metal  is  collected 
in  a  gutter  and  run  oS  from  time  to  time,  and  in  order 
to  remove  the  last  traces,  a  current  of  water  is  passed  in, 
after  which  the  plates  are  again  dried  by  the  action  of 
heated  gases.  After  removal  to  a  second  chamber  when 
they  are  gently  heated  and  become  covered  with  a  film 
of  oxide,  the  plates  arc  rolled  out  and  cut  up  into  pieces 
of  the  required  shape.  The  washing  with  water  may  be 
omittc<l,  when  the  last  traces  of  chloride  will  be  ri'moved 
in  the  final  heating  in  the  second  chamber. — C.  A.  \V. 

Zinc  from  zinciferous  lead  and  other  low-grade  zinc  aUofl ; 

Process  for  the  recovery  of  .     D.  Coda.     Gcr.  Pat. 

207,019,  June  21,  1907. 

An  alloy  of  copper  or  of  copper  and  aluminium  with  lead 
is  added  to  the  fused  alloy  containing  zinc,  in  order  to 
concentrate  the  zinc  in  a  dross  which  is  practically  free 
from  silver  and  can  be  distilled,  tiood  results  are  obtained 
with  an  alloy  enntaining  about  94  per  cent,  of  lead  and 
5  of  copper,  obtained  by  reduction  of  a  mixed  ore  con- 
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ainiug  radium.  The  alloy  can  be  easily  melted  with 
jinciferous  lead,  and  is  said  to  have  the  power  of  with- 
|lrawing  from  the  latter  about  10  per  cent,  of  its  weight 
[if  zinc,  forming  a  dross,  which  jields  metallic  zinc  on 
listillation.  The  patentee  ascribes  the  action  of  the 
,lloy  to  a  physical  modification  of  the  copper  caused  by 
he  presence  of  small  quantities  of  radium. — A.  S. 

inc  and  other  metals  from  ores  and  products  containing 
them ;     Method    of   extracting    in    the   shape    of    oxides, 

sulphites,  and  sulpltates  .     W.  Troeller,  Frankfort, 

Germany.     Eng.  Pat.  6888,  March  28,   1908. 

BE  Fr.  Pat.  388,503  of  1908  ;   this  J.,  1908.  905.— T.  F.  B. 

loasting  furnaces  ;   Mechanical  ■ -.       R.  von  Zelewsld, 

Engis.  Belgium.  Eng.  Pat.  15,192,  July  17,  1908. 
Addition  to  Eng.  Pat.  21,961  of  1907,  dated  Oct.  13, 
1906. 

BE  Addition   of   May  29,  1908,  to   Fr.  Pat.  382,138  of 

907  ;    this  J.,  1908,  'lll6.— T.  F.  B. 

objects  of  tungsten  or  of  tungsten  and  nickel ;  Manufacture 

of  .     Siemens   und   Halslic,   A.-G.,    Berlin.     Eng. 

Pat.  17,438,  Aug.  19,  1908.  Under  Int.  Conv.,  Sept.  26, 
1907. 

EE  Fr.  Pat.  393,595  of  1908  ;  this  J.,  1909,  149.— T.  F.  B. 

Hckel  fro7ii  silicious  ores  ;    Process  of   recovering  . 

A.  Chalas,  Philadelphia.  U.S.A.  Eng.  Pat.  18,596, 
Sept.  4,  lOOS.     Under  Int.  Conv.,  Sept.  6,  1907. 

BE  U.S.  Pat.  887,735  of  1908 ;  this  J.,  1908,  631.— T.  F.  B. 

ron  and   steel ;    Direct   process   of   manufacturing   . 

T.  J.  Heskett,  Brunswick,  and  M.  Moore,  Melbourne, 
Victoria.     U.S.  Pat.  917,475,  April  6,  1909. 

BE  Fr.  Pat.  368,598  of  1906  ;   this  J.,  1907,  53.— T.  F.  B. 

'laiinum    coating    on    oxidisable    metals    of    high    melting 

point  ;    Process  for  producng  a  .       M.  Baum.     Fr. 

Pat.  396,033,  Oct.  10,  1908.  Under  Int.  Conv.,  Oct.  17, 
1907. 

5E  Ger.  Pat.  201,666  of  1907  ;  this  J.,  1908,  1 160.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(/I.)— ELECTRO-CHEMISTRY. 

■lectro-chemistry  of  the  solution  of  gold  in  potassium  cyanide. 
Ekeley  and  Tatum.     See  X. 

>elermining  mercury  elecirolytically.     Perkin.     See  XXIII. 

'leclric  furnace.  C.  W.  F.  Gorrell,  Ottawa,  Canada, 
Assignor  to  M.  Ruthenburg,  Lockport,  N.Y.  U.S.  Pat. 
916,548,  March  30,  1909. 

HE  claim  relates  to  a  particular  form  of  electrode 
omprising  a  tubular  metallic  body  fitted  at  the  furnace 
'ad  with  a  screw-threaded  cap.  By  means  of  this  cap, 
small  tip  of  carbon  or  other  refractory  substance  which 
carries  may  be  readily  detached  from  the  electrode  proper, 
[eans  are  provided  for  directing  separate  currents  of 
:frigerants  through  the  body  and  tip  respectively. 

— C.  A.  W. 

lectrodes  ;  Process  of  making  carbide  or  carbide-containing 

.     H.   S.   Blaekmore,   Mount  Vernon,   N.Y.     U.S. 

Pat.  917,707,  April  6,  1909. 

!  HE  carbide  of  a  metal  is  mixed  with  a  solid  hydrocarbon 
iibstance  which  will  yield  free  carbon  when  heated, 
lie  mixture  is  pressed  into  the  required  shape,  and  the 
'  cctrode  is  finally  heated  in  a  non-oxidising  atmosphere 
I  as  to  decompose  the  hydrocarbon  substance. — A.  T.  L. 

lictric    furnaces.     E.     Cornehus,    Trollhiittan,    Sweden. 

Eng.  Pat.  10,378,  May  13,  1908. 
EE  Fr.  Pat.  390,220  of  1908  ;   this  J.,  1908, 1026.— T.  F.  B. 


Electric     transformer-furnace.      O.     Frick,    Saltsjobaden, 

Sweden.     U.S.  Pat.  917,040,  April  6,   1909. 
See  Eng.  Pat.  4866  of  1904  ;   this  J.,  1904,  667.— T.  P.  B. 
Electric  incandescent  lamps.     U.S.  Pat.  917,159.     See  II. 

Electric  incandescent  lamps.     Fr.   Pats.   395,360,   395,482 
and  395,484.     See  IL 

Adding  ozone  to  gases  and  carburetliruj  materials.     Fr.  Pat. 
395,804.     -See  II. 

Scouring   wool  by  means   of  electricity.     Addition   to   Fr. 
Pat.  375,237.     -See  V. 

Manufacture,  purification,  and  concentration  of  sulphuric 
acid.     Addition  to  Fr.  Pat.  393,665.     See  VII. 

Producing  silicon.     U.S.  Pat.  916,793.     -See  VII. 

{B. )— ELECTRO-METALLURGY. 

Electric  smelting  in  British  Gohtmbia.     Times  Eng.  Suppl., 
May  5,   1909,   19.     [T.R.] 

DUEING  1908  the  Canada  Zinc  Company  erected  at 
Nelson,  British  Columbia,  an  electric  smelter  for  the 
treatment  of  mixed  ores  of  lead  and  zinc  by  the  method 
of  F.  T.  Snyder.  (This  J.,  1907,  879.)  This  plant  has 
been  installed  for  smelting  15  tons  of  ore  per  day  with 
provision  for  an  increase  to  40  tons.  It  is  situated  on 
the  water  front  of  Kootenai  Lake  and  represents  an  invest- 
ment of  £22,000. 

The  ore  as  received  by  rail  or  water,  first  enters  a 
sampling  department  where  it  is  crushed  to  the  size 
of  wheat,  and  sampled  for  analysis.  From  the  sampUng 
department,  it  is  bedded  down  after  mixing  with  the 
requisite  fluxes,  etc.,  in  storage  bins  holding  100  tons 
each.  From  the  bedding  bins  the  ore  is  fed  automatically 
by  a  feeder  to  a  roaster  of  the  McDougald  type  specially 
modified  for  roasting  the  mixed  lead  zinc  ores.  This 
roaster  consists  of  a  number  of  circular  hearths  super- 
posed upon  each  other  to  reduce  radiation,  down  which 
the  ore  is  stirred  by  arms  projecting  from  a  central 
vertical  revolving  shaft.  From  the  roaster  the  red- hot 
finished  ore.  which  by  this  time  has  lost  most  of  its 
sulphur,  falls  into  a  revolving  cooler  which  delivers  it 
cold  and  dry  to  the  storage  bins  for  the  electric  furnace. 
The  electric  furnace,  similar  in  appearance  to  an 
ordinary  lead  or  copper  water-jacketed  furnace  with 
electrodes  for  carrying  electricity,  in  place  of  tuyeres 
for  taking  in  a  blast,  receives  the  roasted  ore  at  the  top 
and  melts  it  down  into  slag.  The  lead  produced,  sinks 
through  this  slag  and  passes  into  a  crucible  at  the  bottom 
of  the  furnace.  The  zinc  is  vaporised  and  led  to 
condensers,  where  it  condenses  into  a  sump  and  is  ladled 
out  into  pigs. 

The  ore  of  the  Sloean  district  is  exceptionally  high  in 
silver  (shipments  in  excess  of  100  oz.  to  the  ton  being 
common)  and  this  silver  is  not  a  direct  constituent  of  the 
galena  but  of  an  associated  grey  copper  ore  (freibergite), 
assajring,  when  picked  out,  4000  to  5000  oz.  of  silver 
to  the  ton. 

With  heat  generated  in  the  charge  of  ore  and  not  having 
to  penetrate  from  the  outside  (through  retort  or  furnace 
walls,  &c.),  the  retort  can  be  enlarged  to  a  point  where 
machinery  can  replace  hand  labour  with  corresponding 
decreased  labour  costs  per  ton.  No  heat  having  to  pass 
through  the  walls,  these  can  be  made  thick  and 
mechanically  strong.  With  internal  electrical  heat  it 
is  not  necessary  to  keep  the  retort  horizontal  ;  it  can  be 
placed  vertically  and  the  ore  either  fed  in  from  the  top 
or  forced  in  from  the  side.  Certain  other  advantages 
follow  from  the  vertical  position.  Any  lead  in  tl.e  charge, 
instead  of  falling  against  and  corroding  a  hot  wall,  will 
faU  to  the  bottom  and  can  be  coUected  separately  froni 
spelter.  But  the  principal  advantage  from  the  electrical 
firing  is  that  the  residues  can  be  so  strongly  heated  as  to 
melt  them,  whereby  not  only  is  it  possible  to  completely 
expel  the  zinc  as  vapour,  but  the  residues  can  be  removed 
by  the  low-labour  plan  of  tapping  off  slag.  But  the 
principal  advantage  of  the  electric  furnace  is  that  the  zinc 
in  the  charge  is  no  longer  oxidised,  and  may  be  condensed 


482        Cl.  XU.— fatty  OILS,  FATS,  &c.       Cu  XIIL— PIGMENTS,  PAINTS;  RESINS.  &c.        [May  15.  190». 


and  saved.  The  slag,  being  freed  from  the  burden  of  dis- 
solving this  zine,  requires  less  iron  and  can  be  comjiounded 
to  carry  away  lower  lead  and  silver  values.  From  8(X)  to 
1200  ht)rse-|)ower  hours  are  required  per  ton  of  niati'rial  fed 
into  the  fiiniace.  varying  with  the  zinc  content  of  the  charge. 
This  amount  of  electricity  can  be  generated  from  steam 
with  the  coal  requii-ed  (2250  lb.)  per  ton  of  ore  by  the  retort 
method  of  zinc  smelting.  The  use  of  electricity,  however, 
involves  the  cost  of  electrodes.  In  practice  tliis  has  been 
found  to  vary  from  £5  to  £20  per  ton  of  furnace  charge, 
varying  with  the  composition  of  the  charge  and  the 
physical  character  of  the  electrodes. 

Patents. 

Electrolytic  parting  of  gold  bullion  and  yold  atloyn  ;  Process 

for  the .     Norddeutschc  Affincric,  A.-G.     Uer.  Pat. 

207.555,  Sept.  22,  1908. 
The  electrolytic  parting  is  effected  in  solutions  containing 
excess  of  hydrochloric  acid  or  chlorides  with  either  an 
asymmetric  alternating  current  or  with  both  a  direct  and 
an  alternating  current  working  either  in  parallel  or  in 
series.  The  process  is  carried  out  with  ciirrent-tlensities 
of  500 — 10(K)  amperes  per  sq.  m.,  and  the  solution  of 
gold  chloride  forming  the  electrolyte  may  be  cold,  in  which 
case  it  shoulil  contain  at  least  3  per  cent,  of  free  liydro- 
ehloric  acid  ;  or  warm,  when  the  amount  of  free  acid 
must  be  less  than  1  per  cent. — A.  S. 

Steel ;   Refining  of in  electric  furnaces.     C.  L.  Perry, 

London.     From    Bismarckhiitte,    Bismarekhiitte,    Ger- 
many.    Eng.  Pat.  14,92().  July  14,  li)08. 

See  Addition  of  May  23,  1908,  to  Fr.  Pat.  386,786  of  1908  ; 
this  J.,  1008.  1117.— T.  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Mutton  tallow  ;    Mixed  glycerides  of  palmitic  and  stearic 

acids     in     .     A.     Bomcr.     Z.     Uutcrsuch.     Xahr. 

Genu.ssm.,  1909.  17,  353—396. 
In  a  former  communication  (this  J..  1907,  974)  the  author 
showed  that  the  most  insoluble  glyceride  in  beef  and  mutton 
fats  was  tristearin.  of  which  the  former  fat  contained  about 
1.5  per  cent,  and  the  latter  about  3  per  cent.  In  the  present 
pajH'r  it  is  sliown  that  a  very  large  number  of  fractional 
crystallisations  is  required  to  .separate  the  glycerides  of 
the  saturated  fatty  acids  in  mutton  fat.  The  mixed 
glycerides  thus  separated  were  dipalmitostearin  (4  to  5 
per  cent.)  and  palmitodistearin  (4  to  5  per  cent.).  The 
presence  of  tripalmitin  is  doubtful,  and  in  any  case  this 
compound  cannot  form  any  considerable  proportion  of  the 
saturated  glycerides.  The  dii)almitostearin  after  repeated 
rccrvstalli.sation  melted  at  57  3'  C.  (57o^  C.  corr.).  or 
about  2"3""  C.  higher  than  the  similar  glyceride  isolated 
by  Hansi-n  from  mutton  fat.  It  had  a  saponification  value 
of  20I"4  (theory,  201"8)  and  the  amount  of  stearic  acid, 
determined  by  Hehner  and  XUtchell's  method,  in  its 
separat<'d  fatty  acids  agreed  with  the  theoretical  amount. 
The  palmitodistearin  melted  at  630°  C.  (03-3°  C.  corr.). 
whilst  the  glyceride  separated  by  Hansen  (this  .1..  1902. 
553)  melted  at  62'5^  C.  and  that  isolated  bv  Kreis  and 
Hafner  (this  J..  1904.  755)  at  63-0-  C.  Both  of  these 
mLxed  glycerides  showed  the  same  m.pts.  whether 
crystallised  from  a  solution  or  soliditicd  after  melting. 

— C.  A.  M. 

Fatty  oil  in  mintral  oil.    Schwarz  and  llarcusson.    See  III. 
Patents. 

l\'a.ihing    compounds    or    soaps;     Manufacture    of    . 

J.  B.  Irving.     Ballinluig,  Perthshire.     Eng.  Pat.  6304, 

Mar.  24,  1908. 
Claim  is  made  for  the  manufacture  ofja  washing  compound 
or  soap  by  mi.xing  a  fatty  acid  {e.g.  1  lb.  of  "  oleine  " 
containing  95  jier  cent,  of  free  fatty  acids),  an  alkali 
(e.g.  1  lb.  of  crystallised  sodium  carbonate)  and  water 
{e.g.  5  lb.),  and  jjn'ferably,  heating  the  mixture  by  meaoa  of 
a  steam  coil  or  the  like. — C.  A.  M. 


Soap  :    Process  for  making  .     E.   Schou.     Fr.    Pat. 

395,383,   Oct.    16,    1908. 
See  Eng.  Pats.  20.916  and  26,540  of    19117  ;    this  J.  1908 
1027.— T.  F.  B. 

Apparatus  for  determining  viscosity  of  liquids.     Ger.  Psta, 
205,235,   etc.     See   XXIII. 


XIII.— PIGMENTS,     PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER.    &c. 

(.4.)— PIGMENTS,  P.UNTS. 

Thioindigo  and  itidigo  ;    Use  of  as  pigments  for  oil. 

paints.     E.  Tiiubcr.     Chcm.-Zeit.,  1909.  33.  417^18. 

The  author  describes  further  experiments  with  different 
pre])arations  of  indigo  and  thioindigo.  all  of  which  have 
conlirmeil  his  former  conclusions  (this  J.,  1908,  1073) 
that  both  pigments  when  used  in  oil-paints  fade  in  th* 
course  of  a  few  weeks.  He  is  unable  to  contirm  the  state- 
ment of  Eibuer  (this  J.,  1909,  373)  that  there  is  a  funda- 
mental difference  in  this  respect  between  indigo  and 
thioindigo.  Pure  synthetical  indigo,  however,  proved 
not  only  to  have  more  colouring  power,  but  also  to  be 
considerably  more  stable  than  natural  indigo  or  artitioial 
indigo  precipitated  with  alumina.  Moderate  heat  acceler- 
ates the  bleaching  process.  Thus  layers  of  oil-paint< 
containing  these  pigments,  which  at  the  ordinary  tem- 
perature took  several  weeks  to  fade,  were  bleached  in  ona 
or  two  hours  when  exposed  in  the  dark  to  a  tcm])eratuie 
of  40°  to  60°  C.  Conversion  of  indigo  or  thioindigo  into 
alkali  salts  of  their  sulphonic  acids  obviates  their  instability 
as  pigments  in  the  presence  of  oil.  This  is  attributed  to 
these  sulphonated  salts  being  insoluble  in  oil,  and  it  i» 
suggested  that  it  may  be  possible  to  prepare  scrviceabb 
oil-paints  from  thioindigo  red  and  allied  compounds  by 
converting  their  sulphonic  acids  into  metallic  salts  com- 
pletely insoluble  not  only  in  oil  but  also  in  water. — C.  A.  H. 

Patents. 

Amorphotis  carbon  :  Apparatus  for  the  preparation  of  ^^ 
by  decomposition  of  hydrocarbons.  J.  Machtolf,  K. 
Bosch.  F.  Closs,  and  G.  and  T.  Boehm.  Ger.  Pab 
207,520,  Nov.  9,  1907. 

In  the  preparation  of  amorphous  carbon  by  the  decom- 
position of  hvdroiarbons  by  means  of  an  electric  spaik 
(sec  Fr.  Pat.  364,034  ;  tliis'j.,  1906,  894).  claim  is  made 
for  the  u.se  of  a  series  of  connected  dccomiiosition  chamben, 
only  the  first  of  which  is  provided  with  a  sparking  device. 
The  chambers  are  connected  by  tubes  provided  with 
non-return  valves.  On  passing  the  sjiark.  the  |)ressun 
produced  in  the  first  chamber  by  the  explosion,  and  the 
llnme.  pass  on  to  the  second  chamber,  causing  explosion 
of  the  hydrocarbon  therein  ;  and  so  on  throughout  the 
series. — \.  S. 

Soot  ;  Process  for  increasing  the  yield  of  from  coal- 
tar,  coal-tar  pilch,  and  similar  subKtances.  Riitgerswerke. 
A.-G.  Ger.  Pat.  208,600,  May  24,  1908. 
The  raw  materials  (coal-tar,  coal-tar  pitch,  etc.)  are  first 
extracted  with  a  suitable  solvent,  the  solution  is  separated 
from  the  residual  "  free  carbon,"  and  is  then  either  as  a 
whole,  or  after  expeUing  the  solvent,  burnt  in  the  usual 
manner  for  the  production  of  soot.  The  "  free  carbon  " 
has  the  same  comjiosition  and  may  be  used  for  the  same 
purposes  as  soot.  An  suitable  solvents,  naphthalene  and 
heavy  coal-tar  oils  are  specified,  and  special  claim  is  mode 
for  the  use  of  the  former. — .4.  S. 

(fi.)— RESINS,  VARNISHES. 

Turpentine  ;    Determination  of  petroleum  in  .     J.  H. 

Coste.     Analyst,  1909,  34,  148—151. 

As  the  result  of  further  work,  the  author  still  maintains 
that  Annstrong's  method,  if  proi>erly  applied,  is  the  meet 
trustworthy  one  for  the  determiuotion  of  petroleum 
spirit  in  turpentine  (see  this  J.,  1908,  694).     Petroleum  oil 
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should  be  determined  by  distillation  of  the  original  sample 
in  a  current  of  steam,  and  petroleum  spirit  by  polymerisa- 
tion of  either  the  distillate  from  this  process,  or  another 
portion  of  the  original.  In  discussion,  L.  II.  Nash  stated 
that  petroleum  spirit  could  be  detected  in  turpentine. 
and  its  quantity  determined  fairly  accurately,  by  shaking 
the  sample  in  a  graduated  tube  and  comparing  the 
resulting  froth  with  that  produced  by  similarly  shaking 
mixtures  of  known  composition.  The  amount  of  frothing 
is  in  direct  proportion  to  the  quantity  of  petroleum  spirit 
present,  turpentine  itself  giving  no  froth. — W.  P.  S. 

Colophony ;    A  colour  renclion  of  .     J.   Sans.     Ann. 

Chim.  Analyt.,  1909,  14.  140—141. 

On  gently  heating  a  minute  quantitj'  of  colophony  with 

1  or  2  c.c.  of  methyl  sulphate,  a  rose  coloration  changing 
to  \iolet  and  then  to  deep  violet  is  obtained.  On  increas- 
ing the  temperature  the  colour  disappears,  leaving  only  a 
faint  brown  tint.  This  reaction  is  very  characteristic  and 
is  given  by  resinates,  soaps,  etc.,  containing  traces  of  colo- 
phony. It  is  more  simple  than  Halphen"s  test  (this  J., 
1909,  l.'jl),  and  the  coloration  is  more  distinctive  than 
those  obtained  in  Liebermanns  reaction.  Neutral  ethyl 
sulphate  gives  a  similar  coloration.  In  the  authors 
opinion  the  colorations  are  due  to  traces  of  free  sulphuric 
acid,  invariably  present  in  methyl  and  ethyl  sulphates, 
and  the  test  may  be  employed  conversely,  to  determine  tlie 
degree  of  purity  of  those  compoimds.— C.  A.  M. 

Slidlac ;    Aiialysis  of  .     H.   Endemann.     Z.   angew. 

Chem.,  1909,  22,  676—677. 

Ik  analysing  shellac  by  the  author's  method  (this  J..  1907, 
1207)  it  is  essential  to  have  the  residue  left  after  the 
evaporation  with  hj'drochloric  acid  thoroughly  dry.  If 
it  does  not  yield  a  clear  solution  in  alcohol  after  the 
addition  of  one  drop  of  acid,  the  drying  has  been  insuffi- 
cient, and  the  evaporation  must  be  repeated  with  fresh 
portions  of  hydrochloric  acid.  The  test  for  rosin  by  means 
of  sulphuric  acid  and  sugar  should  be  appUed  to  the 
alcoholic  extract,  not  to  the  original  shellac,  the  colouring 
matter  in  which  has  a  disturbing  influence  on  the  results. 
Further  examination  of  samples  of  genuine  sheUac  have 
confirmed  the  author's  conclusion  that  the  proportion 
soluble  in  alcohol  is  orjy  about  8  per  cent.  Granular 
lacs  (Komerlacke).  however,  form  an  exception,  and  may 
yield  as  much  as  16  per  cent.,  due  to  matter  extracted 
from  fragments  of  twigs  and  insects  present  as  impurities. 
When  these  lacs  are  used  in  the  preparation  of  shellac, 
the  impurities  remain  in  the  filter-bag,  and  are  sold  as 
"  refuse  shellac."  This  contains  as  much  as  70  per  cent. 
of  shellac  and  fat,  and  in  the  powdered  form  can  only  be 
recognised  by  microscopical  or  chemical  examination.  The 
trihydroxypalmitic  acid  previously  found  in  hydrolysed 
sheUac  is  oxidised  by  alkaline  permanganate  to  sebacic 
'lacid  and  f-hydroxycaproic  acid.  When  heated  to  about 
130° — 140°  C,  it  loses  a  mol.  of  water  and  is  converted  into 
an  amorphous  elastic  anhydride,  insoluble  in  alcohol. 
By  long  continued  boiling  with  sodium  hydroxide  this 
anhydride  can  be  again  hydrated.  The  acid  separated 
from  the  new  product,  however,  now  crystallises  in  needles, 
which  also  lose  a  mol.  of  water  when  heated.  Shellac  which 
bad  been  adulterated  with  a  considerable  quantity  of  rosin 
;avc  these  needles  directly. — C.  A.  M. 

Patents. 

.  //s ;     Process    for    transforming    into    a    mass 

n  St mbling  natural  amber.     F.  SpUler.   Ger.  Pat.  207,744, 
April  30,  1907. 

Chk  copal  (1  kilo.)  is  heated  for  about  48  hours  in  a  closed 
•  essel  at  a  pressure  of  16 — 20  atmospheres  Kith  water 
;  1  Utre),  to  which  acid,  alkaUne,  or  neutral  compounds, 
especially  succinic  acid  (5  grms.)  may  be  added.  After 
ooling,  the  resin  is  dried  either  by  exposure  to  air  and 
ight  for  a  long  period,  or  by  warming  at  40° — 50°  C.  for 

2  hours,  then  at  100°  C.  for  12  hours,  and  finally  at  130°  C. 
Ti  n  further  24  hours. — A.  S. 


Varnish  and  the  manufacture  of  the  same.  E.  C.  R.  Marks, 
London.  From  F.  R.  Suter,  New  York.  Eng.  Pat. 
23,429,  Nov.  3,   1908. 

See  U.S.  Pat.  90.5,384  of  1908  :  this  J.,  1909,  31.— T.  F.  B. 

Copals  ;    Process  for  dissolving  hard  and  semi-hard  

i?i  drying  oils.  H.  Terrisse,  C.  Coffignier,  and  Soc.  Anon, 
de  Prod.  Chim.  de  St.-Denis.  Fr.  Pat.  395,705,  Oct.  27. 
1908.     Under  Int.  Conv.,  Oct.  29,  1907. 

See  U.S.  Pat.  883,842  of  1908  ;  this  J.,  1908,457.— T.  F.  B. 

Phenols  and  formaldehyde  ;  Process  for  making  conden- 
sation products  of resembling  resins.     Knoll  und  Co. 

Fr.  Pat.  395,657,  Jan.  2,  1908. 

See  Eng.  Pat.  28,009  of  1907  ;  this  .J.,  1908,  908.— T.  F.  B. 

(C.)— INDIA-RUBBER,  &c. 

Latex  of  Ficus  elastica  ;    Presence  of  a  rennet  in  . 

V.  Cayla.  Caout.  et  Guttapercha,  1909,  6,  2852. 
.•\  SMALL  quantity  of  latex  was  obtained  from  incisions 
in  a  F.  elastica  grown  imder  glass.  Of  this,  five  drops 
were  added  to  five  c.c.  of  sterile  cows  milk,  contained 
in  a  test-tube.  The  latex  was  very  faintly  acid,  but  not 
sufficiently  so  to  neutralise  the  natural  alkalinity  of  the 
milk.  After  10  minutes"  incubation  at  45°C.,no  change 
could  be  detected,  but  in  15  minutes  the  milk  was  com- 
pletely coagulated.  The  existence  of  vegetable  rennets 
is  already  knoBTi,  one  such  occurring,  for  example,  in  the 
latex  of  the  fig  tree,  another  Ficus.  The  presence  of 
such  an  enzyme  in  rubber  latex  may  have  an  important 
bearing  upon  methods  of  coagulation,  and  the  author 
rai.ses  the  question  as  to  whether  its  presence  in  the  latex 
examined  is  the  residt  of  the  growth  of  the  plant  under 
al>normal  conditions,  or  whether  the  rennet  also  occurs 
in  the  latex  of  trees  grown  tmder  normal  conditions. 

— E.  W.  L. 

(iuayulc  rubber.  I.  and  II.  T.  WTiittelsev.  J.  Ind. 
and  Eng.  Chem.,  1909.  1,  245—249.  (See  this  J.,  1903, 
1250,  1358;    1905.  203;    1906,  704;    1908,  633,  1123.) 

The  guayule  shrub  (Parthenium  argeniatiim)  contains  about 
il  per  cent,  of  "  pure  rubber,"  calculated  on  the  dry  sub- 
stance of  the  whole  plant.  The  crude  rubber  contains 
about  20  per  cent,  of  resin.  It  softens  more  quickly 
on  the  rolls  than  most  other  rubbers,  but  can  be  used 
in  place  of  many  of  the  African  rubbers.  The  amoimts 
of  guayule  rubber  received  at  New  York  were  850.000  lb. 
in  .September,  929,500  lb.  in  October,  and  1,444,000  lb. 
in  November,  1908. 

Distribution  of  rubber  in  different  parts  of  the  shrub. — 
Different  parts  of  the  plant  were  extracted  with  water 
and  with  alcohol,  and  then  the  rubber  extracted  with 
carbon  tetrachloride.  The  following  results  were 
obt.ained  : — 


Weight 

Rubber, 

Dry 

Rubber. 

of 

per  cenk 

weight. 

rubber. 

of  tot»L 

prnip. 

per  cent. 

grras. 

Trunk  bark 

349 

21-4 

74-7 

26-7 

Root  bark 

127 

19-5 

24-8 

8-5 

Branches  and 

leaves 

1918 

9-7 

188-0 

64-0 

Trunk  wood 

404 

0-0 

0-0 

0-0 

Root  wood   

255 

2-0 

6-1 

1-7 

Totals  .... 

305S 

— 

290-6 

90-9 

Thus  the  dry  substance  of  the  whole  plant  contains 
y-5  per  cent,  of  rubber.  The  percentage  of  ruliber  in  the 
air-dried  plant  is  7-8.  The  tnmk  wood  contains  no  rubber, 
but  yields  to  alcohol  an  elastic  resin,  which  when  dried 
in  a  steam  oven,  becomes  insoluble  in  alcohol,  acetone, 
and  carbon  tetrachloride.  Unless  special  care  be  taken, 
some  of  this  resin  may  be  returned  as  rubber  in  the  analysis 
of  the  plant.  It  is  possible  that  the  "  rubber  "  extracted 
from  the  root -wood  is  also  really  a  resin  analogous  to  that 
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yielded  by  the  trunk  wood,  but  insolubls  in  alcohol. 
This  question 'is  being  further  studied.  In  view  of  the 
roRults  ^;ivi'H  atiDve,  the  relative  amounts  of  wood  and  of 
bark  were  determined.  The  trunks  of  the  shrub  contain 
4()4  per  cent,  of  bark  and  53-1)  per  cent,  of  wood,  whilst 
two  j)lant8  weighing  235  grins,  and  15-2  grms.  contained 
M'ti  and  67-8  per  cent,  of  bark  respectively.  It  would 
appear,  therefore,  that  the  use  of  an  efficient  decorticating 
device  Iwforc  extracting  the  rubber  would  result  in  con- 
siderable economy. — A.  S. 

Patents. 
Eboni(r.  mill  vidcuniU  :    Manulactiire  oj \jruiii  waalt 

materials].     O.     C.     Immisch,    Finchley.      Eng.     Pata. 

28.159  and  28,305,   Dec.   24,    1!)07. 
(I).  Waste  elwnite  or  vulcanite,  reduced  to  powder,  or  in 
the  form  of  shavings,   is  filled   into   a   mould,   where   it 
ia  subjected  to  considerable  pressure  in  order  to  consolidate 
it,  the  mould  Iwing  cold  during  this  jjrocess.     The  mould 
is  then  locked  and  heated  to  a  certain  critical  temperature, 
dependent  upon   tlin   amount   of  sulphur  present  in  the 
waste,    but    which    is   in    the   neighbourhood    of    400°  F. 
At  tills  teuipcrature  an  abnormal  expansion  of  the  material 
takes  place,  resulting  from  the  fact  that  sulphur,  wlien 
heated  to  about  400°  F.,  undergoes  a  physical  change  and 
assumes    a    semi-plastic    condition.     A    high    degree    of 
compression  is  thus  brought  about  in  the  mass,  and  a  dense 
product  obtained  when  the  mould  is  allowed  to  cool  and 
opened.     (2).   Waste  ebonite  or  vulcai>ite  is  reduced  to 
such  a  state  of  division  (turnings  or  shavings),  that  the  bulk 
of  it  per  unit  weight  is  considerably  greater  than  that  of 
the  same  material  in  a  granulated  or  pulverised  condition. 
It  is  then  placed  in  a  cold   mould,  of  greater  capacity 
than  the  volume  of  the  article  required,  subjected  to  a    | 
high  pressure,  and  the  mould  clamped  and  heated  at  about    i 
280°  F.    for   a   time   depending   on   the   dimensions   and    [ 
weight  of  the  mould.      V\Tiile  the  mould  is  cooling,  it  is   | 
subjected  to  further  pressiuf ,  and  when  cool  it  is  locked    | 
and   heated   to   a  temperature   of   over   400°  F.     Finally    i 
the  mould  is  allowed  to  cool,  before  being  opened.     In 
the  manufacture  of  articles  of  large  dimensions,  it  is  desir- 
able to  provide  means,  such  as  a  spring,  for  taking  up 
any  excessive  pressure  produced  by  the  change  of  phj-sical 
condition   in   the   ebonite   at   400°  F.,  in   order  to  avoid 
damage  to  the  mould. — E.  W.  L. 

CaoviichoHC  :   Composition  chiefly  intended  to  replace  , 

and  its  preparation.  F.  Tolkien.  Fr.  Pat.  395,505, 
Oct.  20,  1908.     Under  Int.  Conv.,  Oct.  28,  1907. 

Sbe  Eng.  Pat.  23,755  of  1907  :  this  J.,  1908.  695.— T.  F.  B. 

XIV.— TANNING,   LEATHER,   GLUE,   SIZE. 

Tanning  materials  ;   Notes  on  some  tctstcm  (D.S.A.) . 

.J.  H.  Russell  and  F.  O.  Sprague.     J.  Amer.  Leather 

Chem.  Assoc.,  1909,  4,  92—95. 
The  native  tanning  materials  at  present  used  by 
Califomian  tanners  consist  only  of  oak  and  Mexican  bark, 
the  former  being  far  the  most  important  and  constituting 
the  main  source  of  tannin  on  the  West  Coast.  Analysis 
of  this  oak  bark  shows  it  to  contain  about  5  per  cent, 
more  tannin  than  a  good  quality  Eastern  rock  oak  bark. 
Although  the  proportion  of  tannin  to  non-tannins  is 
greater  in  the  Califomian  than  in  the  Eastern  oak,  the 
difference  is  not  great  enough  to  account  for  their  very 
different  action  in  the  tannery.  This  difference  is  chiefly 
due  to  dissimilar  bacterial  conditions  in  eastern  and 
western  yards.  The  oak  bark  liquors  in  Califomian  yards 
do  not  develop  acid  as  do  oak  bark  liquors  in  Eastern 
tanneries.  What  a  Califomian  tanner  terms  "  souring 
his  liquors,"  consists  mainly  of  a  viscous  fermentation 
causing  the  liquors  to  become  stringy  and  jolly-like, 
but  not  developing  sufficient  acid  to  de-lime  or  plump 
the  goods.  Leather  tanned  with  the  extract  prepared 
from  this  bark  is  much  redder  than  that  tanned  with 
the  bark  itself  and  resembles  hemlock  Heather.  The 
so-called  "  Mexican  "  bark  is  very  similar  in  many 
ways  to  mimosa  bark  but  it  gives  a  light  reddish  colour 
to  leather,  different  from  the  pink  of  mimosa.       Tanners 


claim  that  it  makes  the  leather  plump  but  hght  and  porous, 
and  that  the  fibre  has  very  httle  tensile  strength.  "  Koa  " 
bark  has  been  used  for  tanning  in  the  Hawaiian  Islands 
and  is  said  to  give  a  leather  similar  to  that  tanned  with 
Califomian  oak-bark  but  of  rodder  colour. — S.  H. 

Chestnut    wood ;     Analysis   of   ■ .     W.    K.    Alsop.    J. 

Amer.  leather  Chem.  Assoc.,  1909.  4,  95—99. 

This  article  is  the  result  of  research  made  on  the  hues 
suggested  by  Kerr  (J.  Amer.  Leather  Chem.  As,soc., 
1909,  77)  for  the  analysis  of  spent  chestnut  wood.  By 
extraction  of  the  wood  with  water  in  the  Teas  extractor 
and  subsequent  analysis  of  solutions  of  different  concen- 
trations, it  is  apparent  that  the  amount  of  extractive 
matter  obtaine<i  from  chestnut  wood,  depends  upon  the 
time  of  extraction  and  the  rate  of  boiling,  or  amount  of 
water  passing  on  to  the  wood.  Some  substances  soluble 
in  the  water  are  yielded  almost  indcliiiitely.  In  this 
method  of  extraction,  the  amount  of  taimin  as  shown  by 
the  hide  powder  method,  incrca.ses  to  some  extent  as  the 
extraction  is  prolonged.  The  author  states  that  the  method 
proposed  by  Kerr  does  not  yield  a  definite  amount 
of  tannin  but  is  influenced  by  the  conditions  of  extraction 
as  with  the  usual  one,  the  proportional  increase  not  being 
very  different  by  the  two  methods.  Tables  are  giveo 
showing  results  obtained  several  years  ago  in  the  eztrao- 
tion  of  chestnut  wood,  by  the  use  of  the  Reed  extractor 
and  also  by  the  Procter  extractor,  and  the  increase  in 
tannin  by  prolonged  treatment  is  about  the  same  in  both 
methods.  On  account  of  the  practical  impossibility  of 
duplicating  in  the  laboratory  the  conditions  that  prevail 
in  the  tannery,  the  author  considers  it  extremely  difficult 
to  devise  a  general  method  of  analysis  of  new  and  spent 
wood,  that  will  give  the  yield  as  to  extractive  matter  or 
tannin,  that  should  be  realised  at  the  works — S.  H. 

Patents. 

Tanning   and  treating   skins,   etc.  ;     Tumblers   for   . 

0.  S.  Bedford,  Leeds,  and  H.  Brewer  and  J.  T.  Hardy. 
Nottingham.     Eng.  Pat.  21,582,  Oct.  12,  1908. 

The  tumbler  is  provided,  on  its  infernal  periphery,  with 
dash- boards  parallel,  with  one  exception,  to  the  main 
axis  of  the  tumbler.  The  dash-board  which  forms  the 
exception  is  inclined  downwards  towards  the  trunnion 
end  plate  of  the  tumbler,  and,  being  provided  with  » 
return  board  along  its  inner  edge,  forms  a  trough  along 
which  liquid  can  travel  towards  the  trunnion-ena.  Hera 
the  trough  is  connected  with  a  box-shaped  trough  or  spout 
which  passes  along  the  end  plate  of  the  tumbler  towards 
the  centre,  where  it  communicates  with  a  flanged  gland 
pipe  passing  through  the  hollow  trunnion.  NVhilst  the 
tanning  or  other  process  is  in  operation,  this  pipe  is  kept 
closed  oy  a  cock,  which  is  opened  when  the  process  is  at 
an  end,  the  tanning  or  other  liquor  being  thus  removed 
from  the  interior  of  the  tumbler. — E.  W.  L 

Tanning    machine.     F.     H.    Tocum,     lyjndon,    Ontario. 

U.S.  Pat.  916,821,  March  .30.  1909. 
The  machine  described  comprises  a  vat,  in  which,  near  the 
top,  is  mounted  a  shaft,  provided  with  radial  arms- 
Inclined  to  the  arms  are  plates  provided  on  their  inner 
faces  with  guideways  to  take  the  ends  of  the  bars  which 
support  the  hides.  These  bars  are  allowed  a  limited 
motion  towards  and  from  the  axis  of  the  shaft.  Suitable 
means  are  provided  for  rotating  the  shaft. — E.  W.  L. 

Sulphite-cdiulose   li/rs ;     Process  for    purifijiruj   for 

the  purpose  of  obtaining  a  preparation  suitable  for  the 
tannery.  A.  Kumpfmiller.  Gcr.  Pat.  207,770,  Aug.  1, 
1906. 
The  lye  is  first  fri'cd  from  the  main  portion  of  thesulphurou* 
acid  and  calcium  sulphite  it  contains  by  heating  or  by 
treatment  in  a  vacuum.  It  is  then  treated  with  ozon". 
whereby  the  remainder  of  the  sulphurous  acid  and  calcium 
8\ilphif4>  are  converted  into  sulphuric  acid  and  calcium 
sulphate  respectively,  the  greater  portion  of  the  latter 
separating  out.  On  now  adding  precipitated  barium 
carbonate,  the  di.s3olvcd  sulphuric  acid  and  sulphate  are 
precipitated.  The  liquor  thus  purified  is  suitAble  for  UK 
as  a  tanning  and  filling  materisl  for  hides — A.  S. 
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Lithographic  stones  [from  hides'] ;    Substitutes  for  . 

E.  T.  Day,  London.     Eng.  Pat.  21,239,  Oct.  8,  1908. 

I  Raw  hides  are  uuhaired  and  dried  as  usual.  The  hides 
are  tlien  immersed  in  a  saturated  solution  of  liaiium 
chloride  for  one  day,  and  allowed  to  dry  naturally.  When 
nearly  dry,  they  are  again  immersed  for  si.x  hours  in  barium 
chloride  solution,  and  again  dried.  When  nearly  dry, 
the  hides  are  immersed  in  a  weak  solution  of  sulphuric 
acid  (1  :  ,3000)  for  12—24  hours.  The  hides  are  next 
dried  on  frames,  rubbed  with  sand-paper,  washed  with  a 
10  per  cent,  solution  of  gelatin,  dried,  immersed  in 
'formalin,  again  dried,  and  polished.  The  whole  process  is 
then  preferably  repeated.  Instead  of  using  barium 
chloride  as  above,  the  hides  may  be  washed  with  "  a 
saturated  solution  of  barium  carbonate,"  allowed  to  dry, 
iniinersed  in  a  saturated  solution  of  barium  hydroxide, 
ami  then  treated  as  before. — A.  G.  L. 

Stiii.i  ;     Machine   for    applying    liquid    to    .     W.    B. 

Turner,  Melrose,  Assignor  to  Turner  Tanning  Machine 
Co.,  Peabody,  Mass.  U.S.  Pat.  917.683,  April  (i, 
1909. 

Ske  Fr.  Pat.  37.'5,747  of  1907  ;  this  .J.,  1907,  936.— T.  F.  B. 


XV.— MANURES,  &c. 

[.S'li/.s].  Bacteriological-chemical  investigations.  O.  Lem- 
niermann,  H.  Fischer,  H.  Kappen,  and  E.  Blanck. 
L:indw.  Jahrbb.,  1909,  38,  319—364.  Chem.  Zentr., 
I'.l09,   r,   1187—1188. 

The  results  of  subjecting  a  number  of  soils  of  different 
kinds  to  different  treatments  are  given.  It  was  found 
that  the  nature  ,and  course  of  the  reactions  taking  place 
ill  the  soil  could  be  studied  most  accurately  in  the  .soils 
ili>  niselves  under  conditions  approaching  the  natural  ones 
;is  (-losely  as  possible.  By  the  use  of  a  sand  cultuie 
iiiitliod  (glass  sand  moistened  with  a  nutrient  solution), 
it  was  not  possible  to  detect  differences  in  the  decomposi- 
'tion  of  organic  nitrogenous  compounds  with  soils  of  widely 
itlifferent  character,  nor  could  the  actions  of  various 
fertilisers  be  differentiated.  It  was  observed,  however, 
I  hat  the  action  of  denitrifying  baeteria  was  weaker  in  the 
asc  of  peaty  soils  than  in  that  of  mineral  soils  ;  in  both 
■asi's  the  action  was  considerably  increased  by  addition 
ijf  lime,  but  other  fertilisers  had  no  noticeable  effect. 
'In  the  case  of  soils  in  which,  in  the  natural  condition 
•|earth  culture),  denitrification  was  very  weak,  tliis  became 
'much  stronger  when  the  soil  was  added  to  a  sand  culture, 
whil.st  when  the  soil  was  introduced  into  a  nutrient  solution 
.'liquid  culture),  all  nitrate  was  decomposed  in  a  short  time, 
rhe  nitrate-nitrogen  was  for  the  most  part  converted 
nto  protein-nitrogen.  Witli  these  soils,  an  action  of  stable 
manure  could  be  observed  only  with  earth  cultures.  By 
means  of  earth  cultures  it  was  found  that  ammonium 
ftulphate  when  added  to  soils  manured  with  Thomas  meal 
md  kainite,  was  utilised  to  a  greater  extent  Ijy  peaty 
loils  than  by  clayey  soils.  Of  the  ammonia-nitrogen 
itilised,  most  was  converted  into  nitrate-nitrogen,  especially 
n  the  peaty  soils.  The  quantity  of  nitrogen  and  the 
•elative  proportions  of  the  different  forms  of  nitrogen 
IJompounds  in  sandy  and  clayey  soils  were  not  appreciably 
■iltered  by  sterilisation,  but  in  humic  soils  the  quantity 
')f  nitrogen  ca])able  of  being  liberated  (as  ammonia) 
ly  magnesia  was  increased.  The  nitrogen  compounds 
if  sterilised  mineral  soils  were,  however,  more  easily 
leconiposed  by  bacteria  than  those  of  sterilised  humic 
loils.  With  earth  cultures  nitrification  proceeded  more 
.'igorously  in  c^layey  than  in  sandy  soils.  In  soils  which 
vere  sterilised  and  then  treated  with  a  susjiension  of  the 
iamo  soil  unsteriliscd,  the  original  nitrifying  power  was 
i"l  regained  during  the  time  of  the  experiments.  Drying 
lit-  soils  also  weakened  the  nitrifying  power,  and  no 
.lenitrificatioM  took  place  in  dried  soils.  Sterihsation 
'ilso  weakened  the  power  of  the  soil  to  decompose  calcium 
■yanamide.  In  natural  soils  formation  of  ammonia,  and 
litritication  may  proceed  side  by  side.  In  general,  the 
uithors  conclude  that  in  order  to  obtain  an  accurate 
lotion  of  the  reactions  in  the  soil,  experiments  must  be  made 


with  the  fresh  natural  soil  and  analytical  determinations 
must  be  made  throughout  the  course  of  the  experiments, 
not  only  at  the  beginning  and  end. — A.  S. 

Sail  fatigue  caused  hy  organic  compounds.  O.  Schreiner 
and  M.  X.  Sullivan.  J.  Biolog.  Chem.,  1909,  6,  39— 
50. 
t'owpEAS  were  grown  repeatedly  on  a  sandy  loam  soil 
until  the  yield,  which  was  very  good  at  first,  became  poor, 
although  on  the  same  soil,  wheat  and  potatoes  would  grow 
well.  The  cau.se  was  found  to  be  due  to  the  presence  in 
the  "  sick  "  soil  of  a  substance  toxic  to  cowpeas.  By 
mixing  the  soil  with  a  large  quantity  of  water  and  distilling 
with  steam,  a  turbid  distillate  was  obtained,  a  jiortion  of 
which,  when  filtered,  proved  much  less  satisfactory  than 
distilled  water  as  a  medium  for  the  growth  of  cowpeas. 
By  standing  and  also  by  extraction  with  ether,  a  quantity 
of  fine,  needle-shaped  crystals  was  separated  from  the 
distillate.  A  saturated  aqueous  solution  of  these  crystals 
proved  to  have  a  very  marked  retarding  action  on  the 
growth  of  cowpeas.  The  soil  which  had  been  subjected 
to  steam  distillation  gave  much  better  yields  of  cowpeas 
than  the  untreated  soil. — A.  S. 

Phosphate  rocks  ;   Determination  of  iron  oxide  and  alumina 

in  .     T.   S.   Gladding.     J.   Ind.   and   Eng.    Chem., 

1909,  I,  249—250.     (See  this  J.,  1909,  102.) 

Five  grms.  of  the  phosphate  rock  are  boiled  for  1  hour 
with  50c.c.  of  hydrochloric  acid  (1:1),  the  solution  is 
filtered,  treated  with  a  few  c.c.  of  hydrogen  peroxide 
solution,  boiled  to  oxidise  the  iron  and  expel  oxygen, 
cooled,  and  made  up  to  250  c.c.  25  c.c.  of  the  solution 
(  =0-5  grm.  of  sample)  are  heated  to  boiling,  a  slight  excess 
of  ammonia  added,  and  then  sufficient  hydrocliloric  acid 
to  just  redissolve  the  precipitate.  The  clear  solution  is 
treated  with  1  grm.  of  ammonium  oxalate,  boiled,  and 
the  calcium  oxalate  filtered  off.  The  filtrate  is  evaporated 
with  5  c.c.  of  concentrated  .sulphuric  acid  imtil  white  fumes 
are  evolved,  in  order  to  destroy  the  excess  of  oxalic  acid, 
then  cooled,  treated  with  .50  c.c,  of  water  and  5  c.c.  of 
concentrated  hydrochloric  acid,  .and  boiled  until  it  becomes 
clear.  It  is  then  made  up  to  150  c.c.,  and  the  iron  and 
aluminium  precipitated  as  phosphates.  The  iron  oxide 
is  determined  in  50  c.c.  of  the  original  solution  of  the 
phosphate  rock  by  the  bichromate  or  permanganate  method. 

—A.  S. 

('yanamide :  Its  manufacture  in  France,  and  its  pari  in 
mjriculture.  Ch.  Pluvinage.  Bull  Soc.  d'Encouragement, 
1909,  111,  549—562. 

Paten  T.s. 

Manure ;     Method    ol   treating    ■ .     F.    A.    Goeckeler, 

Worcester,  Mass.,  U.S.A.  Eng.  Pat.  5999,  Mar.  18, 
1908.  Under  Int.  Conv..  Mar.  18,  1907. 
Feesh  manure  is  treated  with  sulphuric  and  hydrochloric 
acids  in  sufficient  quantity  to  fix  the  ammonia  and  salts, 
and  to  effect  deodorisation,  though  not  in  sufficient 
quantity  to  decompose  the  manure.  The  resulting  product 
may  be  exposed  to  the  air  for  a  long  time  without  emitting 
foul  odours  or  loss  of  valuable  constituents.  Suitable 
))roportions  claimed  for  this  purpose  are  half  a  pint  of  a 
mixture  of  the  acids  in  about  equal  proportions  and  3 
]>ailsful  of  water  to  128  cubic  feet  of  manure.  In  cases 
where  insufficient  ammonia  or  ammonium  compounds 
are  in  the  manure,  ammonium  salts  may  be  added  to  the 
mixture    of   acids. — C.  A.  M. 

Phosphoric  acid  or  substances  [manures]  containing  phos- 
phoric acid  soluble  in  citric  acid  or  water  ;  Preparation 

of from  natural  phosphates.     N.  A.  Langlet.     Fr. 

Pat.  396,195,  Nov.  12.  1908.  Under  Int.  Conv., 
Nov.  14,  1907. 
Tub  invention  relates  to  the  prcjmrution  of  iihosphoric 
acid  or  ,a,  phosphate  soluble  in  citric  acid  or  water, 
for  u.se  as  a  manure,  by  treating  the  raw  insoluble  phosphate, 
such  as  ajiatite,  with  an  ammonium  salt,  so  as  to  liberate 
ammonia  and  produce  phosphoric  acid  or  a  soluble  phos- 
phate, the  ammonium  salt  being  subsequently  regenerated. 
Three  cases  are  possible,  according  to  the  ammonium 
salt  used: — (I).  The  calcium  salt  formed  is  soluble. 
Wlien  insoluble  dicalcium  phosphate  is  the  other  product, 
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tbe  soluble  calcium  salt  is  separated  from  it  by  solution, 
and  calcium  carbonate  is  precipitated  from  tbe  liquid 
by  treatment  with  ammonia  (obtained  in  the  jirocess) 
and  carbon  ilioxide,  thus  regenerating  the  ammonium  salt  ; 
when,  by  the  use  of  more  ammonium  salt,  phosphoric  acid 
or  nionocaleium  |)hosphato  have  l>oen  formed,  the  mixture 
is  dissolved  and  di- or  tricaUium  phosphate  lirst  precipitated 
by  ammonia,  and  then  calcium  carbonate  is  precipitated 
from  the  residual  solution  as  before.  (2).  The  calcium 
salt  formed  is  sparingly  soluble  {e.g.,  the  sulphate). 
Monocalcium  phosphate  or  phosphoric  acid  is  proiluced 
by  using  a  sufficient  quantity  of  the  ammonium  salt, 
and  is  then  separated  by  solution  from  the  insoluble 
calcium  salt,  which  is  treated  with  ammonia  and  carbon 
dio.xide  to  recover  the  original  ammonium  salt.  (3).  When 
the  ammonium  salt  isdecompused  by  hei'.t  (i.;/..  tlic  sulphate 
or  phosphate),  it  may  bo  first  heated  (with  or  without 
steam)  to  drive  off  all  or  part  of  the  ammonia,  and  the 
residual  acid  or  acid  salt  nuiy  be  used  for  treating  the 
phosphate  as  above. — F.  Sons. 

XVI.— SUGAR,   STARCH,   GUM,    &c. 

[Sttgar]  Cane  ;   Relation  between  added  water  per  cent,  on 

,  and  dilution  per  cent,  of  normal  juice.     H.  Pellet. 

Intemat.  Sutjar  J.,  1009.  11,  193—195. 

The  author  criticises  the  conclusion  of  Coombes  (this  J., 
1909,  102)  that  tlie  quantity  of  water  added  and  calculated 
per  cent,  of  cane  cannot  be  higher  than  that  express- 
ing dilution  of  normal  juice.  As  a  ]>relinunary  it  is 
remarked  that  the  only  way  to  calculate  tlu-  water  added 
to  a  given  weight  of  cane  is  to  measure  the  water  entering 
at  the  mills,  and,  taking  account  of  the  temperature, 
obtain  the  water  consumed  in  the  mills  for  a  given  weight 
of  crushed  cane.  This  water  only  mixes  incompletely 
with  the  juice  present  in  the  bagasse  ;  consequently  the 
juice  extracted  is  more  dilute  than  it  would  have  been 
had  the  water  been  uniformly  distributed  over  the 
bagasse,  and  the  dilution  of  the  extracted  mixed  juice 
is  always  greater  than  that  calculated  from  quantity 
of  water  entering  per  cent,  of  cane.  It  also  explains  why 
there  has  been  more  dilTiculty  in  decreasing  the  richness 
of  the  bagasse  when  diluting  15  to  18  per  cent,  than  when 
24  to  35  per  cent,  of  water  is  used. — L.  J.  de  W. 

Sugars ;     SporUaneous    oxidation    of    the    .     A.     P. 

Mathews.  J.  Biolog.  Chem.,  1909.  6,  3—20. 
LiVULOSE,  galactose,  dextrose,  maltose,  and  lactose 
oxidise  rapidly  in  the  presence  of  air  if  their  solutions  are 
alkaline,  but  not  if  they  are  neutral  or  acid.  It  would 
appear,  therefore,  that  for  oxidation  it  is  necessary  that 
a  salt  of  the  sugar  be  formed.  This  salt  ionises  and  the 
sugar  residue  forming  the  anion  is  in  a  condition  in  which 
it  readily  decomposes,  and  is  then  easily  oxidised.  Of 
the  sugars,  lasvulose  oxidises  the  most  rapidly  in  alkaline 
solution  ;  the  others  oxidise  at  about  the  same  speed  and 
about  one-fourth  as  fast  as  Uevulose.  With  all  the  sugars 
examined,  though  less  markedly  in  the  case  of  Uevulose, 
there  is  an  acceleration  of  the  velocity  of  oxidation  and 
decomposition  as  the  reaction  goes  on.  This  is  attributed 
to  the  fact  that  by  the  decomposition  of  each  sugar 
molecule,  several  reducing  molecules  are  produced,  and 
hence  the  concentration  of  the  reacting  substances  is 
increased.  Oxidation  is  most  rapid  in  X/[  sodium 
hydroxide  in  the  case  of  Isevulose.and  in  about  .V/Ssodium 
hydroxide  in  the  case  of  the  other  sugars.  With  stronger 
alkali,  the  rate  of  oxidation  is  reduced.  The  above  results 
indicate  that  under  the  term  of  oxydases  there  have 
hitherto  been  confused  two  classes  of  substances  :  one 
which  renders  the  oxygen  active  :  the  other— the  more 
important  class — which  causes  dissociation  of  the  reducing 
substances,  and  thus  renders  them  active. — .A.  S. 

Patents. 

Calcium  sucrate  ;  Apparatu.i  for  making ■.     J.  F.  Pool. 

Philadelphia,  Pa.,  Assignor  to  The  American  Sugar 
Refining  Co.,  Jersey  City,  N..J.  U.S.  Pat.  912.887, 
Feb.  l(i,  1909. 

Tms  invention  has  for  object  the  weighing  and  conveying 
of  the  lime  and  the  feeding  of  the  same  into  the  cooling 


apparatus,  in  a  practically  dust-proof  case,  and  without] 
handling.     The  apparatus  includes  a  feed  hopper,  the  neck 
of  which  is  provided  with  a  number  of  independent,  co- 
acting  valves,  by  means  of   which   the   quantity  of  pow- 
dered  lime   introduced   into   the   weighing   hopper  below, 
can  be  controlled.     The  weighing  hopper  is  mounted  on 
the  platform  of  a  sveighing  scale,  and  is  connected,  above, 
to  the  feed  hopptir,  and  below,  to  a  conveyor  easing,  by 
contrai'tile  and  expansible  tubes  of  closely  woven  cloth  or 
other  material  impermeable  to  the  powdered  lime.     The 
bottom  of  the  weighing  hopper  is  closed  by  u  pair  of  over- 
lapping  and   swinging   valves,    by   meais   of    which   the 
weighed  quantity  of  lime  is  discharged  into  the  conveyor 
casing,  to  be  carried  fr>)m  thence  to  a  d\ist-proof  hood  »t,Mj 
the  top  of  the  cooler  of  the  calcium  sucrate  apparatuiiIK, 
which  mav  be  of  any  desired  characti'r,  e.g.,  that  described" 
in  U.S.  Pat.  801,893  (this  J.,  1907,  1023).— L.  E. 

Sugar    massecuites    with    regiUar    crijstaU ;      Process  joi 

oftldining    crude    whereby    economy    i.t    effected  M 

the  tieam  used  /or  healing  the  vacuum  apjiaratus.  I 
Tiomann.  Fr.  Pat.  395,753,  Oct.  28,  liH)8.  Undg 
Int.  Conv.,  Aug.  5,  I9t)8. 

The  massecuitc  pans  are  intercalated  as  elements  in  (hi 
multiple  effect  system,  and  are  heateil  by  steam  »t 
temperature  of  70" — 100°  C.  from  this  system  (triple  c 
quadruple  effect).  Owing  to  the  low  temperature  of  thi 
steam,  the  slow  concentration  of  the  massecuite  can  be  I 
regulated  that  the  crystals  already  present  increase  in  Bl 

and  the  formation  of  a  further  quantity  of  small  cry* , 

is  avoided.     A  considerable  economy  of  steam   is  alat 
effected.     To  keep  the  massecuite  in  motion,  a  stirrer  il 
used,  or  steam,  from  the  same  source  as  that  used  ; 
heating,  ia  injected  directly  into  the  massecuitc. — L.  B, 

Bagasse  ;    Process  for  drying   wet   maierinl  conaixting  t 

pieces,  e.g.,  cane .     F.  Tiemann.     Fr.  Pat.  3US,88| 

Oct.  31,  1908.     Under  Int.  Conv.,  .March  4,  1908. 

The  material  passes  downwards  through  a  shaft  and 
subjected  therein  to  the  action  of  transverse  current! 
hot  gases.     Two  opposite  walls  of  the  shaft,  which  divi 
towards  the   base   to  allow   for  increase  in   bulk  of 
descending    material,    consist    of    louvre-boards    inol 
downwards  towards  the  interior.     One  of  these  waOa 
divided  longitudinally  into  sections  to  which  funnels 
adapted  externally,  so  that  ga.ses  from  different  soune^ 
or    at   different    temperatures,    may    be    introduced    * 
different   heights   of    the   shaft ;     this   contrivance  tU 
prevents  loss  of  heat.     After  traversing  the  material,  till 
gases  pass  out  through  the  opposite  louvre-wall. — L.  B.  ' 

I 

[Starchy  syrup  ;    Process  of  refinin'j  .     C.  B.  Dur/M 

Cardinal,  Canada.     U.S.  Pat.  910,083,  .March  30,  IWM 

See  Fr.  Pat.  380,680  of  1907  ;   this  J..  1908.  32.— T.Iti 

Qlucose  [dextrose]  ;    Manufacture  of .     C.  B.  Duiyw 

Cardinal,  Canada.     U.S.  Pat.  916.084.  .March  30,  1009. 

See  Eng.  Pat.  11,800  of  1907  ;  this  J.,  1908.  238.— T.  P.  E 

^faltose  ;    Process  of  making  .      C.   B.   Duryca,  (X 

dinal,  Canada.     U.S.  Pat.  910,085,  March  30,  1909. 

See  Eng.  Pat.  11,799  of  1907  ;    this  J.,  1908,  238.— T.  t. 


XVII.— BREWING,  WINES,  SPIRITS.  &C. 

Yeast  ;        A    yca-it-poison    in    .     F.     Havduck.    4 

Spiritusind.  1909,  32,  127—128,  139—141,  150—151, 

The  presence  of  a  yeast-poison  of  a  protein  natnn 
certain  cereals  (this  J.,  1908,  85)  led  the  author  to  Be< 
for  a  similar  poison  among  the  proteins  of  yeast  itao' 
For  convenience  in  manipiilation,  the  present  expei 
monts  were  carried  out  on  tlried  yeast,  out  similar  r 
searches  with  fresh  yeast  are  in  progress.  It  was  foui 
that  when  top-fermentalion  distillery  yenst,  rapi<lly  dri' 
at  a  high  temperature  (70°  C),  was  extracted  with  wa( 
acidulated  witli  hydrochloric  acid,  an  extract  higk 
poisonous  to  bottom-fermentation  beer  yeast  was  ubtauu 
On  the  other  hand,  the  cxtroct  from  yeast  slowly  dri 
in    th*'   air   was  nou- poisonous.      In   neither  ea.se   vn»  t 
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xtract,   prepared   with   pure   water,  poisonous;   in  fact, 
'jure    aqueous    e.xtracts    were    rather    stimulating.     The 
difference  in  the  behaviour  of  yeast  slowly  dried  and  that 
[ried    rapidU'    is    attributed    to    the    destruction    of   the 
loisonous  protein  by  the  activity  of  the  tryptie  enzyme 
n    the    former    case.     The    poisonous    extract     is    most 
■eadily  obtained  in  a  highly  active  condition  by  digesting 
'>0  grms.   of  rapidly  dried  yeast  with  2  litres  of  0-1   per 
jient.  hydrochloric  acid  for  2  hours  at  50°  C.  ;    sulphuric 
'.nd  acetic  acids  do  not  extract  the  poison.     The  filtered 
'ixtracts   should    be   neutrahsed    accurately   ndth   sodium 
iiydro.xide  before  testing.     Whilst  an  extract  of  distillery 
:east  is  poisorious  to  beer  yeast,  that  of  the  beer  yeast 
tself   is   stimulating;    distillery   yeast   i."*   stimulated  by 
,.xtracts  botli  of  beer  yeast  and  distillery  yeast.     As  in 
he  case  of  the  cereals,  these  pecuharities  are  due  to  the 
nhibitive  action  of  calcium  salts  on  the  poisonous  action 
pf  the  protein  ;    distillery  yeasts  are  far  poorer  in  calcium 
alls  than  bottom-fermentation  beer  yeasts,  and  therefore 
itld   more  poisonous  extracts.     If  the  calcium  salts  be 
liniinated    as   completely,  as   possible,   extracts   may   be 
jiepared  which  are  poisonous  to  both  types,  and  which 
mniediately    lose    their    poisonous    properties    on    the 
Edition  of  a  little  chalk.     The  removal  of  calcium  salts 
uay    be    effected    before    extraction    or    by    subsequent 
reatment  of  the  extract.     The  treatment  in  the  former 
ase  consists  in  making  a  preliminary  extraction  of  the 
Iried  yeast  with  dilute  hydrochloric  acid  or,  still  better, 
■  vith  pure  water,   before  the  extraction  of  the  poison  is 
taited.     E.xtracts  made  under  these  conditions  show  an 
iirnaged  toxicity  towards  beer  yeast,  but  are  still  non- 
ioisonous  to  distillery  yeast ;    such  a  procedure  readily 
lields  an  extract  from  beer  yeast  which  is  poisonous  to 
K-er  yeast.     A  more  highly  poisonous  extract  is  obtained 
y  ilrying  the  yeast  in  a  fresh  state,  than  after  keeping 
t  fnr  some  time  before  drying  ;    the  latter  condition  is 
quivalent  to  slow  drying.     The  most  powerfully  poisonous 
f   all    the   extracts   were    prepared    by   ehniinating    the 
alciiim   salts   from   ordinary   extracts   by   dialysis   with 
hloroform    water    for    24 — 48    hours,    and    subsequent 
enioval  of  the  chloroform.     In  this  way  extracts    pre- 
■arcd  from  beer  yeast,  which  were  either  stimulating  or 
idy  moderately  poisonous  before  dialysis,  were  brought 
ito  such  a  condition  that  05  per  cent,   of  the  cells  of 
ear  yeast  were  killed  within  2  hours.     By  tlus  method 
Iso  it  was  possible  to  convert  a  distillery  yeast  extract, 
reviously  stimulating  to  distillery  yeast,  into  one  which 
/as    distmctly     poisonous     to    distillery     yeast.     These' 
bscrvations  form  the  foundation  of  a  new  explanation 
f  many  of  the  instances  of  degcreration  or  sickness  of 
lie  yeast  which  occur  in  practice.     They  also  illustrate 
lie  general  theory  of  Dclbriick  with  regard  to  the  vital 
,  recesses    of    cells,    depending    on    the    fine    balance    of 
ctivities  summed   up   in   the   term   "  phy.siological   con- 
ition,"— J.  F.  B. 

tarch  in  harley  ;    SaccJiarification  and  polarimetric  deter- 
mination  of  .     F.    Schubert.     Oest.-Ungar.    Zeits. 

Zuckerind.    und    Landw.,    1909,    17;    Z.    Spiritusind., 
1909,  32,  157. 

'OE  many  reasons  the  polarimetric  determination  of  the 
extrose  produced  by  the  saccharification  of  starch  is 
ireferable  to  the  cupric  reduction  method,  but  the  pro- 
esses  liitherto  described  do  not  yield  concordant  results 
ecause  the  products  are  not  of  constant  composition, 
"he  author  has  modified  Geschwendner's  and  Parow  and 
:eumann's  methods  (this  J.,  1906,  870 ;  1908,  84) 
nd  claims  that  the  results  are  concordant  and 
itisfactory,  and  that  none  of  the  dextrose  undergoes 
■condary  decomposition.  He  uses  as  the  saccharifying 
gent,  an  acid  brine  containing  100  grms.  of  salt  and 
Ogrms.  of  hydrogen  chloride  per  litre.  Twenty  grms. 
f  barley  grist  are  treated  with  100  c.c.  of  this  reagent 
I  a  -00  c.c.  graduated  flask,  and  the  mixture  is  he:ited 
ir  'i  hours  in  a  vigorously  boiling  water-bath  provided 
itli  a  constant  level  arrangement  and  a  means  for  pre- 
enting  superheating.  An  oil-bath  provided  with  a 
lermo-regulator  at  a  temperature  of  98'' — 100°  C.  offers 
;rtain  advantages.  After  cooling,  the  contents  of  the 
ask  are  diluted  to  the  mark,  filtered  without  clarification, 
ail  ])olariscd.     Since  the  true  polarisation  value  of  the 


dextrose  solution  is  not  immediately  established  after 
dilution,  the  reading  should  be  checked  after  standing 
for  some  little  time.  1°  Ventzke  corresponds  to  0'294I  grm. 
of  starch  and  1  circular  degree  to  0-8514  grm.  of  starch, 
with  the  200  mm.  tulio.  It  is  noted  that  it  is  not  necessary 
to  heat  the  liquid  for  5  hours  continuously :  the  sacchari- 
fication may  be  interrupted  and  completed  the  next  dav 
if  desired.--J.  F.  B. 

Bcrtroots ;       Report    on,    Collettes'    process    lor    extracting 

juice  from in  the  distillery.     Lindet.     Bull.   Soc. 

d'Encour..  1909.  Ill,  468—472. 
The  employment  of  beetroots  as  raw  material  for  the 
manufacture  of  alcohol,  increases  yearly.  The  advantages 
possessed  by  the  process  patented  by  A.  G.  and  R.  Collctte 
(see  this  J.,  1907, 1023).  are  the  small  cost  of  installation,  the 
automatic  working,  the  reduction  of  manual  labour,  and  the 
thorough  extraction  attained.  Theamoimt  of  juice  extracted 
(130  to  150  litres  per  100  kilos,  of  beetroot),  and  the 
degree  of  extraction  (0-2  per  cent,  of  sugar  being  left  in 
the  exhausted  cossettes),  are  such  as  are  obtained 
under  the  best  conditions  of  the  diffusion  process. 
The  process  is  not  suitable  for  sugar  manufacture,  since, 
owing  to  exposure  to  the  air,  the  juice  would  be  darkened 
by  the  oxydases  of  the  beetroot,  and  the  treatment  with 
sulphuric  acid  which  prevents  this  in  the  distillery  process, 
should  not  be  permitted  in  the  sugar-house.  The  process, 
first  installed  in  the  Sechn  distillery  in  1907,  was,  in  1908, 
being  worked  in  13  factories. — L.  E. 

Hdianthus  tubers  as  a  material  /or  the  production  of  spirit. 

J.  Kocks.  Z.  Spiritusind.,  1909,  32.  161. 
AN.U/YSIS  of  various  samples  of  Helianthus  tubers  shows 
that  they  contain  27-38 — 27-98  per  cent,  of  dry  substance, 
which  consists  of  11.69 — 14-06  per  cent,  of  protein, 
8-11— 13-60  per  cent,  of  sugar  (laevulose),  58-33-60-52  per 
cent,  of  inulin  (and  other  substances  yielding  sugar  on 
hydrolysis  with  acids),  and  small  proportions  of  fat,  ash, 
and  cellulose.  The  author  has  measured  the  yields  of 
alcohol  obtained  by  fermenting  with  beer  yeast  the  tubers 
themselves  or  the  expressed  juice,  either  with  or  without 
preliminary  treatment  with  dilute  sulphuric  acid,  and 
distilHng  the  fermented  wash.  The  following  numbers 
represent  the  'yields  of  alcohol  in  litres  obtained  in  four 
cases,  from  100  kilos,  of  the  tubers  : — 


Juice  fermented,  without  sul- 
phuric acid 

Juice  fermented,  with  sulphuric 
acid 

Tubers  fermented,  without  sul- 
phuric acid  

Tubers  fermented,  with  sul- 
phuric acid 


L 

n. 

m. 

5-16 

5-16 

5-33 

8-21 

8-10 

9-40 

6-92 

7-90 

6-38 

8-83 

7-90 

7-97 

IV. 


4-07 
6-60 


— T.  H.  P. 

Colour    of    turbid    worts  ;       Determination    of    the . 

H.  Roeder.     Z.  ges.  Brauw;,  1909,  32,  169—171. 

When  the  colour  of  turbid  worts  is  measured  by  means  of 
iodine  solution,  better  results  are  obtained  by  rendering 
the  water,  to  which  the  iodine  solution  is  added,  turbid 
by  the  addition  of  an  alcoholic  colophony  solution,  yeast 
cells,  IsiDglass,  or  hordein.  When,  however,  comparison 
is  made  with  prepared  colour  standards,  this  method 
cannot?.be  employed,  and  it  becomes  necessary  to  clarify 
the  wort.  Such  clarification  cannot  be  effectfd  by 
repeated  filtration  or  centrifuging,  but  the  author  finds 
that  if  100 — 120  c.c.  of  the  turbid  v.'ort  be  vigorously 
shaken  several  times  with  2 — 3  grms.  of  precipitated 
barium  sulphate  and  filtered,  until  the  hquid  passing 
through  the  filter  is  bright,  this  liquid  will  have  the  same 
sp.  gr.  as,  and  will  retain  all  the  colour  of,  the  original 
wort.  Worts  clarified  in  this  way  do  not  become  turbid 
again  even  after  standing  for  24  hours. ^T.  H.  P. 

Cider ;      Composition   of   — .     B.    T.    P.    Barker   and 

E.  Russell.     Analyst,  1909,  34,  125—134. 
The  results  of  analyses  of  seven  samples  of  cider,  each 
made  from  a  selected  variety  of  apple,  are  given,  and 
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also  of  six  other  samples  which  were  blends  collected 
from  various  sources  and  representing  the  typo  of  cider 
which  finds  its  way  on  to  the  market.  The  total  soUds 
contained  in  the  samples  varied  from  24  to  nearly  8  per 
cent.  ;  the  acidity,  expressed  as  malic  acid,  from  0-22  to 
0-59  ;  the  tannin,  from  004  to  0-37  :  and  the  alcohol, 
from  2-7  to  6'G9  per  cent.,  by  weight.  The  ash  of  the 
first  seven  samples  lay  between  0'246  and  0-441  per  cent., 
whilst  in  the  case  of  the  blended  ciders  it  varied  between 
0-308  and  0-346.  The  alkaUnity  of  the  ash  (all  the 
samples)  varied  from  0-02  to  0-156  per  cent.,  and  the 
phosphoric  acid  from  0-013  to  0-025  ])er  cent.  A  com- 
parison of  these  results  with  the  standards  suggested  by 
various  authorities  (a  synopsis  of  these  standards  is 
given  in  the  paper)  .shows  that  whilst  they  may  bo  of 
use  in  limiting  the  amount  of  adulteration  of  cider,  they 
still  leave  a  considerable  scopo  for  sophistication  of 
pure-juice  ciders  of  average  quality.  A  test  is  described 
by  moans  of  whidi  the  jiresenco  of  even  small  ((uantitios 
of  apple  juice  may  be  detected  in  citlcrs.  The 
liquid  under  examination  is  concentrated  by  evaporation 
to  one-tenth  of  its  bulk  and  is  then  shaken  with  an  equal 
volume  of  ethyl  acetate ;  when  separation  ha.s  taken 
place,  the  ethyl  acetate  solution  is  drawn  off  and  poured 
over  the  surface  of  a  little  lime-water  contained  in  a  test- 
tube.  A  yellow  coloure<i  zone  ajjpears  at  the  junction 
of  the  two  Uquids  if  as  little  as  0-1  per  cent,  of  apple 
juice  be  present.  In  a  genuine  cider  this  reaction  is 
obtained  without  concentration.  In  an  entirely  artificial 
eider  (even  if  tannin  has  been  added)  the  characteristic 
reaction  does  not  occui.  In  the  discussion,  F.  J.  Lloyd 
drew  attention  to  the  fact  mentioned  by  Allen  that  boric 
acid  is  jiresent  in  all  geiniine  cider  (see  this  .J.,  1902,  922), 
and  suggested  that  this  might  be  employed  for  distin- 
guishing between  genuine  and  artiticial  ciders.  The 
presence  of  tannin  in  apple-juices  also  afforded  a  means 
of  detecting  artiticial  cider,  which  did  not  as  a  rule  contain 
tannin.— W.  P.  S. 

Diastn-if-^  of  fungi.      Zellner.     Sec  XXIV. 

Decomposition    of   smjar    durinij    the    respiration    process. 
Jensen.     Sec.  XXTV. 

Determining  tarlnric acid.     Carles.     See  XX. 

Patents. 

I'ermentation     vessels ;        Quicksilver 

[mercury]     closure    for    .     W. 

Lazarus,    Kiel.    fJermany.        U.S. 
Pat.  912,581,  Feb.   16,  1909. 

This  invention  depends  on  the 
discovery,  that  the  lesistance 
oppose<l  by  a  funnel  to  the  How  of 
a  gas,  is  greater  when  the  gas 
passes  through  the  funnel  from  the 
base  to  the  point,  than  when  it 
passes  in  the  opi)ositc  direction, 
whereas,  with  Uquids,  the  reverse 
is  the  case.  The  apparatus  consists 
of  a  1 1 -tube,  a,  containing  mercury, 
and  provided,  in  its  ascending  limb, 
a',  with  one  or  more  funnels,  b, 
the  ])oint.s,  c,  of  which  are  directed 
downwards.  To  prevent  the  retention 
of  monury  on  the  w alls  of  the  tube, 
a  small  quantity  of  water  is  placed 
on  the  mercury  column  in  the 
ascending  hmb.  To  prevent  this 
water  from  being  carried  away 
with  the  escaping  gas,  one  or 
more  bell-shaped,  or  other  con- 
trivances, n,  are  placed  in  the 
ascending  limb,  a  very  narrow 
space  between  the  rim  of  the  bell 
and  the  wall  of  the  tube,  being  left 
for  the  passage  of  the  gas. — L.  E. 

Alcohol;    Froccs.f  tind  apparatus  for 

purifying  crude .  E.  (i.  Hagcr. 

Fr.  Pat.  395,071,  Nov.  ."),  1908. 

Sbe  Ger.  Pat.  200,980  of  1907  ;   this 

J.,  1908,993.— T.F.B. 
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XVIII.     FOODS  ;   SANITATION  ;   WATER 
PURIFICATION.    AND    DISINFECTANTS. 

I.I.J— l-l)(JDS. 

Wheat  flour,  ilouijh,  and  fermented  dough  ;    Sugar  ruiilent 

of  fine  ,  and  diastftlic  power  of  wheal  flour.     H.  J. 

von    Liebig.       Landw.    Jahrbb.,    1909,    38,    251—271. 
Chem.  Zentr.,  1909, 1.  1256— 12.->7. 

The  sugars  present  in  w  heat  Hour  are  dextrose  and  sucrOM, 
the  respective  quantities  being  0-1 — 0-4  and  1 — 1-5  p« 
cent,  calculated  on  the  dry  substance.  By  the  action  al 
a  iliastatic  enzyme,  maltose  is  formed  on  digesting  the 
Hour  with  water  and  also  in  the  dough.  The  production  of 
reducing  sugar  in  the  dough  proceeds  vigorously  at  t 
favourable  temperature  :  for  example,  after  14  hours  at 
30° — 40°  C,  4-6  per  cent,  of  reducing  sugar  (reckoned  m 
dextrose)  were  formed.  The  sucrose  content,  on  the 
other  hand,  shows  little  variation  in  the  dough.  Tha 
increase  of  the  dextrose  (maltose)  content  of  the  dough 
gradually  slackens  considerably.  When  dough  ]>repared 
from  the  finest  quality  of  Hour  was  fermenttxl  at  30°  C. 
with  the  usual  <iuantities  of  yeast,  water,  and  salt,  tlie 
loss  of  sugar  amounted  to  from  1'42  to  2-05  percent,  in 
2  hours,  tlio  reducing  sugar  being  acted  upon  much  mora 
strongly  than  the  sucrose.  The  diastatic  power  (Lintnei) 
of  wheat  Hour  was  about  one-third  of  that  of  an  average 
malt  in  the  case  of  dark  coarse  Hours,  and  about  one- 
seventh  in  the  case  of  the  finest  "  extract  Hours."  Tlu' 
extracts  to  be  used  for  determining  the  diastatic  power  of 
wheat  Hours,  should  be  prepared  by  making  the  Hour 
into  dough,  and  kneading  this  with  wafer  to  separate 
the  starch  from  the  gluten.  The  values  obtained  represent 
only  the  action  on  dissolved  starch.  The  starch-liquefying 
])o\vcr  of  the  diastase  of  wheat  Hour  is  <juite  insignificant 
eomi)a!e(i  with  that  of  malt  diastase.  The  author  suggests 
that  the  wheat  diastase  is  a  weak  so-called  translo<ation- 
diasta.se  which  becomes  active  in  the  dough.  (See  alto 
.1.  L.  Baker  and  H.  F.  E.  Hulton.  this  J..  1908,  368.)— A.  8. 

Benzaldehydc  in  almond  flavouring  extract  ;    Determination 

of  .     \V.  Denis  and  P.  B.    Dunbar.     J.    Ind.   and 

Eng.  Chem..   1909,  1,  256—257. 

Thk  method  is  based  on  the  precipitation  of  benzaldehyde 
as  its  phcnylhydrazono  by  means  of  a  reagent  composed 
of  1  c.c.  of  phenylhydrazine,  1*5  c.c.  of  glacial  acetic  acid, 
and  20  c.c.  of  water,  prepared  immediately  before  use. 
Two  Hi  c.c.  portions  of  the  almond  <xtract  are  treated 
respectively  with  10  c.c.  and  I.")  c.c.  of  the  reagent  in 
stoppered  Hasks,  and  after  shaking,  the  mixtures  are 
allowed  to  stand  over  night.  200  c.c.  of  water  are  then 
added  to  each  Hasli.  the  precipitates  collected  in  Coooh 
crucibles  on  asbestos,  washed  with  cold  water  and  then 
with  10  c.c.  of  10  ))er  cent,  alcohol,  and  dried  in  infun 
over  sulphuric  acid  or  for  3  hours  at  70° — 80°  C.  in  » 
vacuum  oven.  It  is  advisable  to  make  the  second  deter- 
mination with  15  c.c.  of  reagent,  because,  although  most 
almond  extracts  contain  only  about  1  per  cent,  of  oil  of 
bitter  almonds,  occasionally  samples  are  met  with  con- 
taining as  much  as  ti  jjer  cent,  of  benzaldehydc.  The 
method  gives  rc-sults  corresponding  to  97 — 99  per  cent,  of 
the  theoretical  ones,  and  the  accuracy  is  not  affected  by 
the  ])rosenee  of  benzoic  acid  or  nitrobenzene. — A.  S. 

Casein  ;    Note  on  the  hydrolysis  of  %ri(h  hydrochloric 

and    sulphuric   acids.     '/..    H.    Skrauj)    and    W.    TQik. 
Monatsh.  Chem.,   1909,  30,  287— 28S. 

F.  KiTSCHER  has  stat<-d  that  by  the  hydrolysis  of  casein 
with  sulphuric  acid,  nnich  less  glutamic  acid  is  produced 
than  when  hydrochloric  acid  is  usetl.  The  authors  ha.c 
carried  out  the  operation  on  the  one  hand  by  boiUng 
casein  for  (i  hours  with  six  times  its  <|uantity  of  fuming 
hydrochloric  acid  and  on  the  other  by  boiling  for  18 
hours  with  nine  times  the  quantity  of  33  i>er  cent-  sulphuric 
acid.  In  each  case  the  amount  of  glutamic  acid  »a» 
about  the  same:  100  grms.  of  casein  gave  (I),  223  gnn». 
of  the  crude  hydrochloride,  and  (2),  203  grms. — J.  CLC. 
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Mixed  glycerides  in  mutton  tallow.     Bomer.     See  XII. 

Patents. 


G.  V.  Frye,  Lexington, 
6444,    March    23,     1908. 


Butter  ;  Pocess  for  making  — 
Ohio,    U.S.A.     Eng.    Pat. 

See  Ft.  Pat.  389,836  of  1908  ;  this  J.,  1908,  1036.— T.  F.  B. 

Casein ;     Manufacture    of    .     C.    A.    Baechler.     Fr. 

Pat.  396,104,  Nov.  9,  1908.  Under  Int.  Conv.,  March 
20,   1908.  I 

See  Eng.  Pat.  6247  of  1908  ;  this  J.,  1908,  1036.— T.  F.  B.    ! 

{B.)— SANITATION ;    WATER   PURIFICATION.     | 

Patents.  I 

Water   purifying   apparatus.     F.    C.    Pulsford,  Leicester. 

Eng.  Pat.  12,711,  June  13,  1908. 
The  apparatus  is  essentially  a  measuring  device  wliich 
delivers  definite  volumes  of  the  crude  water  to  chemical 
tanks ;     the    sohitions   from    the    latter   are    then    mixed 
with  the  main  volume  of  the  water,  which  is  also  measured 
by  the  apparatus  and  deUvered  into   the    mixing  tank. 
The  apparatus  consists  of  a  tank  di\'ided  into  compart- 
ments ;    the  measuring  vessel   is  mounted   on  a   spindle 
in  this  tank  and  is  also  divided  into  a  number  of  compart- 
ments  connected    to    each    other   by  means   of    suitable 
pipes  or  tubes.     The  water  is  delivered  into  the  central 
or  largest  compartment  of  the  measuring  vessel,  the  smaller 
compartments  being  filled  at  the  same  time  by  the  water    i 
flowing  through  the  connecting  pipes.     When  the  vessel 
is  full,   it   tips  and   delivers  the  contents  of  its  various    I 
compartments   into   corresponding  compartments   in   the 
outer  tank.     The  water  from  the  smaller  compartments, 
which  may  be  of  any  predetermined  capacity,  is  conducted 
to  the  tanks  containing  chemicals  and  thence  to  the  mixing    i 
tank,  whilst  the  bulk  of  the  water  is  delivered  directly    i 
to  the   mixing  tank.     By   means  of  a  lever  and   valve,    I 
the  supply  of  water  is  cut  off  when  the  measuring  vessel 
tips,  but  is  turned  on  again  when  the  vessel  automatically 
assumes  its  normal  or  upright  position.     The  measuring 
vessel  may  also  have  the  form  of  a  double  tipping  arrange- 
ment,  the  compartments  on   one   side   being  filled   while 
the  ones  on  the  other  side  are  discharging.     The  volume  of 
water  measured  each  time  the  vessel  is  filled  and  discharged 
may  be  regulated  by  means  of  adjustable  weights  fitted 
to  the  sides  of  the  vessel. — W.  P.  S. 


having  a  curved  surface  for  engaging  the  web,  is  situated 
adjacent  to  the  drying  cylinders,  and  means  are  provided 
for  stretcliing  the  web  and  for  drawing  it  over  the  surface 
of  the  ironing  device. — W.  P.  S. 

Impregnating  material.     Ger.  Pat.  208,378,     See  III. 

Purifying   sulphite-cellulose   lyes   for  use   in   the   tannery. 
Ger.  Pat.  207,776.     See  XIV. 


Raising   sewage  or   other   liquid   by  air   pressure.     J.    B. 

Alliott   and    A.    M.    Philps,    Nottingham.     Eng.    Pat. 

13,655,  June  27,  1908. 
The  claim  is  for  improvements  in  the  apparatus  described 
in  Eng.  Pat.  28,789  of  1904,  and  consists  in  arranging 
the  air  inlet  and  exhaust  valves  of  a  pair  of  "  ejectors  " 
80  that  only  one  is  emptied  at  a  time,  and  that  if  the  one 
that  is  being  filled  becomes  fuU  before  the  other  is  empty, 
compressed  air  is  admitted  to  the  former  to  stop  the  inflow 
of  sewage  and  to  prevent  it  rising  up  to  the  level  of  the 
valves.— W.  H.  C. 

(O.)— DISINFECTANTS. 

Patent. 

Manufacture   of  copper  nitrate.     Fr.    Pat.   395,806.     See 
VII. 


XIX.— PAPER,     PASTEBOARD.     &c. 

Patents. 

Paper ;     Method    and    means    of    treating    .     A.    M. 

Meincke,  Winchester,  Mass.,  Assignor  to  T.  N.  Tripp, 
Lynn,  Mass.     U.S.  Pat.   916,469,  Mar.  30,   1909. 

The  process  consists  in  laying  down  the  fibres  on  the  surface 
of  the  partially  dried,  but  uncalendered,  web,  first  on  one  side 
andlthen  on  the  other.  The  web  is  subsequently  com- 
pressed.    In  the  apparatus  described,  an  ironing  device. 


XX.— FraE    CHEMICALS.    ALKALOIDS, 
ESSENTIAL  OILS,   AND   EXTRACTS. 

Lavdanosine ;     Complete    synthesis    of    ■.     A.     Pictet 

and  M.   Finkelstein.     Compt.   rend.,   1909,  148,  925 — 
927. 

When  sodium  hypobromite  acts  upon  dimethylhydro- 
cafleic  amide,  homoveratrylamine  is  produced.  Starting 
from  eugenol,  homoveratryl  chloride  was  obtained. 
These  substances  condense  under  the  action  of  sodium 
hydroxide  to  form  homoveratryl-homoveratrylamine, 
(CH30)2CeH3.CH,.CH2.NH.CO.CHj.C8H3(OCH3);:  When 
this  substance  is  treated  with  phosphorus  pentoxide,  a 
molecule  of  water  is  removed,  with  the  formation  of 
dihydropapaverine.  The  dihydropapaverine  is  treated 
with  methyl  chloride  and  reduced  with  tin  and  hydro- 
chloric acid,  when  racemic  methyltetrahydropapaverine 
is  produced.  This  base  has  been  resolved  by  Pictet  and 
Athanasesco  (this  J.,  1900,  1036,  1139)  into  its  optical 
isomerides,  of  which  the  dextro-rotatory  modification 
is  identical  with  natural  laudanosine. — F.  Shdn. 

Ketones  ;   Catalytic  preparation  of .     J.  B.  Senderens. 

Compt.    rend.,     1909,    148,    927—929. 

Ordinary  ether  can  be  prepared  in  a  good  yield  by  the 
catalytic  action  of  aluminium  oxide  (see  this  J.,  1909, 
219).  Besides  this,  the  only  other  ether  which  can  be 
made  to  give  a  satisfactory  yield  by  this  method  is  dimethyl 
ether.  Acetone  can  be  made  by  passing  the  vapour 
of  acetic  acid  over  precipitated  aluminium  oxide  heated 
to  300°— 380"  C.  (this  J.,  1908,  185).  Fairly  good  yields 
of  the  corresponding  ketones  are  obtained  in  a  similar 
manner  from  propionic  and  butyric  acids,  but  only  a 
poor  yield  from  isobutyric  acid.  Ethyl  acetate  passed 
over  aluminium  oxide  heated  to  380° — 420°  C.  gives  a  good 
yield  of  acetone,  together  with  some  ethylene.  Thorium 
oxide,  which  is  a  poor  catalyser  for  the  production  of  ethers, 
gives  good  results  for  the  preparation  of  ketones.  The 
thorium  oxide  must  be  heated  to  380° — 420°  C.  while  the 
acid  vapours  are  passed  over.  Diethylketone,  dipropyl- 
ketone,  and  diisopropylketone  were  prepared  in  this  way. 
Formic  acid  gives  formaldehyde  when  passed  over  heated 
aluminium'  oxide.  If  thorium  oxide  heated  to  250°  C.  is 
used,  a  considerable  amount  of  carbon  dioxide  is  produced, 
with  some  formaldehyde,  and  unchanged  acid. — F.  Shdn. 

Diphenylamine ;     Determination  of as    tetrabromo- 

diphenylamine.        W.    Dreger.      Z.    ges.    Schiess-    und 
Sprengstoffw.,  1909,4,  123. 

Diphenylamine  in  alcoholic  solution  reacts  with  bromine 
to  form  tetrabromodiphenylamine  : 

(CcH5)2NH+8Br=(C,.H3Br2).NH+4HBr. 

Tliis  bromo-derivative  is  insoluble  in  water,  sparingly 
soluble  in  alcohol,  readily  soluble  in  benzene,  xylene, 
chloroform,  and  ethyl  acetate,  especially  on  warming  ;  it 
melts  at  102°  C,  and  crystaUises  in  reddiish  needles  having 
a  silky  lustre.  For  the  determination  of  diphenylamine 
in  the  commercial  product,  the  sample  is  dissolved  in 
alcohol,  or  if  already  in  ethereal  solution,  the  ether  may  be 
driven  off  by  adding  alcohol  and  warming.  Excess  of 
bromine  is  then  added,  drop  by  drop,  with  constant 
stirring.  The  solution  is  next  mixed  with  twice  its  volume 
of  water  and  the  whole  boiled  until  the  alcohol  and  excess 
of  bromine  are  driven  off  and  the  bulk  is  reduced  to  one- 
half — constant   stirring   is   needful.     The   precipitate   of 
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tetrabromodiphunylamino  is  transferred  to  a  funnel,  or 
Gooch  crueible,  eonneeted  to  a  water  puuij),  and  washed 
with  warm  water  to  remove  the  last  traces  of  aleohol  and 
bromine,  and  lastly  dried  at  98''— 100°  C.  until  of  eonstant 
weight.  Smaller  quantities  may  be  estimated  by  evapor- 
ating to  dryness  in  a  previously  weighed  glass  vessel. 
If  it  be  desired  to  determine  the  dipheiiylamine  eontainod 
in  gelatinisi-d  nitro-eotton,  the  nitro-compound  is  gradu- 
ally deoomposwl  by  means  of  soda  lye  in  a  capaeious  llask. 
The  Hask  is  elosinl  by  a  doubly  perforated  stopper  fitted 
with  a  stoppered  funnel,  and  a  bent  tube  attached  to  a 
condenser,  which  eommunicatcs  with  a  suitable  receiver. 
The  free  dipheiiylamine  and  any  camphor  that  may  bo 
present  are  cnnied  into  tlio  receiver  which  contains  ether. 
The  distillate  is  will  shaken  with  common  salt ;  the  ether 
completely  dissolves  the  diphenylaminc  and  any  camjihor, 
and  tho  determination  is  then  completed  as  before  indi- 
cated.—J.  W.  0. 

Tartaric    acid ;     Deierminalion    of    in    commercial 

products.     P.    Carles.     J.     Pharm.    Chim.,     I'JO'.l.    29, 
381—382. 

Sensitive  litmus  paper  is  the  most  satisfactory  indicator 
for  the  acidimotric  titration  of  tartaric  acid,  .\ccording 
as  tho  standard  alkali  employed  may  be  caustic  potash  or 
soda,  strips  of  sensitive  Utraus  paper  are  plunged  half-way 
in  solutions  (1  :  120)  of  either  pure  neutral  pota.ssium 
tartrate,  or  of  Rochelle  salt.  The  strips  show  a  delicate 
blue  shade  in  the  immersed  portion,  wliich  is  the  neutral 
tint  to  bo  worked  to.  In  the  solution  of  bitartrate  to  be 
titrated,  similar  bands  are  immersed  in  the  same  way,  and 
phcnolphthalein  is  also  used  as  a  rou(,'h  indicator 
to  regulate  the  addition  of  the  standard  alkali.  When  the 
blue  shade  appears  in  the  moistened  Utmus  paper,  tho 
liquid  is  boiled,  and  then  tested  with  a  fresh  band.  When 
the  shade  of  this  and  of  the  control  band  arc  identical,  the 
reading  is  taken. — J.  O.  B. 

Bismuth  poisoniiig  and  a  non-toxic  substitute  for  bismuth 
for  use  with  Rontgen  rays.  L.  Lewin.  Miinch.  med. 
VVochonschr.,  1909,  58,  643—645.  Chem.  Zentr.,  1909, 
1,  1345.  ^ 

The  author  describes  the  symptoms  of  bismuth  poisoning 
and  argues  against  the  designation  of  bismuth  subnitrate 
poisoning  as  a  nitrite  poisoning,  pointing  out  that  similar 
symptoms  to  those  produced  by  bismuth  subnitrate  can 
also  be  caused  by  other  compounds  of  bismuth,  for  example, 
bismuth-potassium  tartrate,  bismuth  subgallate(dermatol), 
and  bismuth  oxyiodidc  gallato  (airol).  The  substitution  of 
other  bismuth  compounds,  e.g.,  the  carbonate,  for  bismuth 
subnitrate  in  working  with  Kontgen  rays  is  thus  no  safe- 
guard against  poisoning.  [In  preparing  radiographs  of 
interior  parts  or  organs  of  the  body,  bismuth  compounds 
have  been  administered  in  order  to  outhno  such  parts 
before  exposure  to  tho  rays.]  It  has  been  found  that  an 
efficient,  non-toxic  substitute  for  bismuth  salts  in  such 
work  is  the  magnetic  oxide  of  iron. — A.  S. 

Iodine  pentoxide  ;  Preparation  of  pure — .     M.  Guichard. 

Compt.  rend.,  1909,  14«,  923—925. 

Although  the  solubility  of  iodic  acid  in  water  is  very  great, 
in  nitric  acid  of  sp.  gr.  1-4  it  is  only  007  grm.  per  ItiO  grms. 
of  solvent.  Hence  if  nitric  acid  is  added  to  an  aqueous 
solution  of  iodic  acid,  and  the  liquid  concentrated,  iodic 
acid  is  deposited  in  the  form  of  fine  crystals.  Impure 
iodic  acid  can  bo  purified  by  crystallisation  from  nitric 
acid.  A  good  yield  of  iodic  acid  can  be  obtained  by  the 
following  proccjss.  A  horizontal  tube  is  connected  to  the 
nock  of  a  retort,  and  tilled  with  iodine  moistened  with 
fuming  nitric  acid.  A  mixture  of  fuming  nitric  acid  and 
phosphorus  pentoxide  is  gently  heated  in  the  bulb  of  the 
retort,  when  nitrogen  pentoxide  passes  over  the  iodine, 
converting  it  into  iodic  acid.  Tho  contents  of  the  tube  are 
dissolved  in  water,  evaporated,  and  the  residue  dried  at 
220°  C.  100  grms.  of  fuming  nitric  acid  produce  20  grms. 
of  iodine  pentoxide,  a  much  greater  yield  than  has  been 
obtained  hitherto  with  the  same  reagents. — F.  Shom. 


Patents. 

p-Ethoxyphenijlamidomethyl  alkaline  sulphites  andproctti 
of  makiiij  same.  K.  Lepctit,  Garessio,  Italy.  Eng.  Pat. 
21,389,  Oct.  9,  1908. 
/)-ETHOXYruENYUiMisoMETHYL  sulplutcs  are  obtained  by 
heating  /i-phenctidine  with  formaldehyde  and  an  alkali 
bisulphite,  in  presence  of  excess  of  95  per  cent,  alcohol 
and  only  sufficient  water  to  dissolve  the  product  when 
boiling.  Thus,  1000  grms.  of  p-phenetidiiie  are  dissolved 
in  3  litres  of  95  per  cent,  alcohol,  571  e.c.  of  40  per  cent, 
formaldehyde  are  added  and  then  1420  c.c.  of  sodium 
bisulphite  solution  (38°  B.)  ;  tho  mixture  is  heated  to 
60°  C.,  one  Utro  of  warm  water  is  added,  and  the  whole 
is  boiled  for  a  short  time  ;  after  24  hours  the  product  is 
filtered  off,  and  is  obtained  quite  pure.  It  is  easily  soluble 
in  hot  water,  slightly  soluble  in  aleohol,  insoluble  in  other 
or  chloroform.  Acids  iirecijiitato  the  free  acid  from 
aqueous  solutions  of  the  .salt.  The  salts  possess  the  anti- 
neuralgic  and  antipyretic  properties  of  p-phenetidine, 
without  its  toxic  effects. — T.  1''.  B. 

Tartaric    acid ;     Manufacture    of    .     t;.    F.    Berry, 

London.     Eng.  Pat.  22,029.  Oct.  17,  1908. 

The  raw  material  (potassium  bitartrate)  is  ground  to 
powder  and  added  to  a  50  to  tiO  per  cent,  cold  solution  of 
calcium  chloride.  After  stirring  well,  tho  mass  is  neutra- 
lised with  chalk  or  milk  of  lime  and  again  agitated  for 
about  four  hours.  After  settling,  the  clear  liquid  con- 
taining calcium  and  potassium  chlorides  is  run  off,  and  the 
residue  of  calcium  tartrate  is  washed  with  cold  water  and 
converted  into  tartaric  acid  and  calcium  sulphate  by 
means  of  sulphuric  acid.  Tho  tartaric  acid  solution  thus 
obtained  is  decolorised  by  animal  charcoal,  freed  from  any 
lead  and  arsenic  it  may  contain  by  precipitating  these 
metals  as  sulphides,  and  after  filtering  is  purified  by 
crystallisation. — 0.  R. 

Ouaiacol  compounds.  F.  Uoffmann-La  Roche  and  Co., 
Bale,  Switzerland.  Eng.  Pat.  24,072,  Nov.  10,  1908. 
Under  Int.  Con  v..  Oct.  5,  1908. 

Claim  is  made  for  the  production  of  a  new  compound, 
hexamethylenetetraminetriguaiacol,  which  crystaUises  in 
brilliant  needles  becoming  soft  above  80°  C,  and  melting 
to  a  turbid  liquid  at  about  95°  C.  It  is  readily  soluble 
in  alcohol  and  chlorofonn,  and  yields  guaiacol  on  dis- 
tillation in  a  current  of  steam.  It  may  be  obtained 
by  the  interaction  of  guaiacol  and  hexamethylenetctramine 
in  concentrated  aqueous  solution,  or  by  treating  a  solution 
of  formaldehyde  with  an  ammouiacal  solution  of  guaiacol 
containing  the  necessary  amount  of  ammonia  to  form 
I    hexamethylcnetetramine.^C.  A.  M. 

Formic  atdehyde-containimj  composition,  and  proceia  of 
making  the  same.  H.  S.  Blackmorr,  Mount  Vernon, 
N.Y.     U.S.  Pat.  917,70(1,  April  (1,  1909. 

The  composition  consists  of  formaldehyde,  a  fixed 
vegetable  oil  such  as  maize  oil,  and  a  medicating  agent, 
such  as  eucalyptol. — .\.  T.  L. 

AnhydromethyknccUric    acid ;     Preparation    of   tht   altr* 

of  .     Farbenfabrik.  vorm.  F.  Bayer  und  Co.    Vi. 

Pat,  395.447,  Oct,  17, 1908.  Under  Int.  Conv.,  Jan.  3. 
1908. 
(;l.\im  is  made  for  the  production  by  the  usual  motbodi 
of  esters  of  anhydromethylenecitrio  acid.  The  methyl 
ester  melts  at  70°  C,  the  ethyl  ester  at  55°  C,  and  the 
amyl  ester  at  52°— 55°  C— F.  Shdx. 

I'htnoxydiulkytamiitopropanols  and  thtir  acyl  derivativtt ; 

Preparation   of   .     Etab.    Poulenc    FrtTcs   and    E. 

Foumeau.  1st  and  2nd  Additions,  dated  May  2,  1908, 
to  Fr.  Pat,  395.470.  Dec.  28,  1907.  (.See  this  J..  1909. 
442.) 

The  process  described  in  tho  principal  patent  {loc  cit.) 
for  the  prcKluction  of  phenoxydialkylaminopropanola. 
has  been  extended  to  the  following  substances.  p-Cresol 
is  condensed  with  dichlorhydrin.  and  the  piwluct  treated 
with  dimcthylamine.  p-MethylphenoxydimethyUmino- 
propanol  thus  produced,  is  a  colourless  basic  oil,  boiling 


Vol.  xxvni..  No.  9.] 


Cl.  XXI.— photographic  materials  and  processes. 


491 


i.t  175° — 176°  C.  at  10  mm.  Starting  with  thymol  instead 
of  p-cresol,  l-methyl-4-propylphenoxydimethylaraino- 
propanol,  is  produced,  which  boiU  at  177°  C.  at  11  mm. 
Guaiaool  gives  rise  to  l-methoxy-2-pheno.xydimethyl- 
aminopropanol,  which  crystallises  from  ether  and  melts 
at  60° — 61°  C.  Naphthoxvdimethylaminopropanol  melts 
at  81°— 82°  C,  and  boils  at  217°  C.  at  17  mm.  p- 
Nitrophenoxydimethylaminopropanol  crystallises  from  60 
per  cent,  alcohol  in  yellow  leaflets,  melting  at  81° — 82°  C, 
and  forms  a  picrate  melting  at  153°  C.  Phenoxyjjropanol- 
aniline  is  prepared  by  heating  together  aniline  and 
phenoxypropane  oxide,  and  crystallises  from  alcohol 
in  fine  needles  melting  at  57°  C.  Using  phenetidine  in 
place  of  aniline,  phenoxypropanolphenetidine  is  produced, 
which  crystallises  from  dilute  alcohol  in  fine  white  needles 
melting  at  95°  C.  Methylphenoxypropanolphenetidine 
crystallises    from    dilute    alcohol    and    melts    at    91°  C. 

— F.  Shd_\. 


Colloidal   silver    or    silver    oxide ;     Process    for    oblai     iiej 

preparations  corihiiniru/  .     L.  Sensburg.       (ler.  I'aX. 

208,189,  July  30,  1907. 

Peepabations  containing  colloidal  silver  or  silver  oxide 
are  obtained  by  treating  aqueous  solutions  of  silver  salts 
with  alkaline  solutions  of  such  tannin-substances  (catechu, 
catechin,  catechu-tannic  acid,  gambler,  kino,  etc  as 
yield  protocatcchuic  acid  and  phloroglucinol  when  fused 
with  potassium  hydroxide.  The  colloidal  solutions 
thus  produced  are  freed  from  alkali  and  salts  by  dialysis, 
and  then  evaporated  to  dryness,  preferably  in  a  vacuum. 
The  products  are  soluble  in  water  and  are  valuable 
tlierapevitically,  posses:5ing  both  the  antiseptic  properties 
of  colloidal  silver  and  the  astringent  properties  of  tannin- 
siibstances. — -A.  S. 


Eiujenol-  and  isoeugenol-acetti luide  ;    Process  for  preparing 

N-substituted     aminomethyl     compounds     of    .      A. 

Einhorn.     Ger.  Pat.  208,255,  Aug.  8,  1907. 

New  compounds,  which  are  of  value  as  local  anipsthetics, 
are  produced  (1),  by  the  action  of  formaldehyde  and 
secondarv  bases  ou  eugenol-  or  isoeugcnol-acetamide, 
CH30.C,H3(C3H:,)O.CH,.CO.NH2 ;  (2),  by  the  action  of 
secondary  aliphatic  bases  on  the  methylol  derivatives  of  the 
above  compounds.  The  aminomethyl  group  attaches  itself 
to  the  amino  group  of  the  eugenol  derivative. — T.  F.  B. 

p-Aminophenol    and    methyl-p-amino phenol ;    Process    for 

aeparalin//  .     Chem.   Fabr.   auf  Actien,   vorm.    E. 

'    Schering      Ger.  Pat.  208,434,  Aug.  29,  1907. 

"  Metol,'    the  sulphate  of  methyl-p-amiuophenol,  always 

contains    /.-aminophenol    sulphate    as    an    impurity.     In 

order  to  separate  the  two  bases  a  solution  of  their  salts 

I   is  agitated   with   an   aldehyde,     such    as    benzaldehydc, 

j    prelerably  in  slightly  acid  solution,  e.g.,  with  acetic  acid. 

I   If  benzaldehyde  is  used,   the   benzylidine-j/-aminophenol 

'   Is  completely  precipitated  after  a  short  time,  and  filtered 

off,  and  the  excess  of  benzaldehyde  is  removed  by  boiling. 

— T.  F.  B. 

\-Aryl-'2.i-dialkyl-5-halogenmethyl-Z-pyrazolones  ;     Process 

for  preparing .     Farbwerke  vorm.  Meister,  Lucius, 

und    Briining.     Ger.     Pat.     208,593,     Feb.     5,     1908. 
Addition  to  Ger.  Pat.  200,037,  Oct.  3,  1907. 

TuE  process  described  in  the  principal  patent  for  preparing 
,  l-aryl-2.4-dialkyl-3-halogenmethyl-5-pyTazolones  (this  •)., 
I  1909,  328)  is  applied  to  preparing  the  isomeric  1-aryl- 
i  2.4-dialkyl-5-halogenmethyl-3-pyrazolones  from  1-aryl- 
I  2.4-dialkyl-5-methyl-3-pyrazolones. — T.  F.  B. 

Mesityl  oxide  ;    Process  for  preparing  .     M.    Kohn. 

Ger.  Pat.  208,635,  Nov.   16,   1907. 

,  Acetone  is  condensed  by  means  of  alkalis  to  diacetonyl 
I  alcohol,  and  the  latter  is  heated  with  a  very  small  quantity 
•  of  some  dehydrating  agent  {e.g.,  one  per  cent,  of  sulphuric 
acid  by  volume). — T.  F.  B. 


Process     for 
Bayer  und  Co. 


l-Alkyl-2-alkylozypyrimidine     derivatives 

preparing)  .     Farbenfabr.   vorm.  F. 

Ger.  Pat.   208,639,  April  25,   19U8. 

2-ALKyLO.'CVPyr.iMlDlNEs  are  readily  alkylated  in  the 
1-position,  e.g.,  by  treatment  with  a  dialkyl  sulphate  in 
presence  of  alkali.  The  products  may  be  used  in  the 
preparation  .  t   1-alkylpurine  derivatives. — T.  F.  B. 

Aminoarylar.ienic  acids  ;  Manufacture  of  acid  derivatives 
of  — — .  Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hoeo!)st  on  Maine,  Germany.  Eng.  Pat.  17,139,  Aug. 
14.   I   08.     Under.  Int.  Conv.,  Aug.  19,  1907. 

See  Fr.  I'at.  392,857  of  1908  ;   this  J.,  1909,  107.— T.  F.  B. 

Mercury  salts  of  p-aminophenylarsinic  acid  ;    Process  for 

producing  .     Farbenfabr.  vorm.  F.  Bayer   und  Co. 

Fr.    Pat.   396,192,   Nov.    12,    1908.     Under    Int.   Conv., 
Nov.    19,    1907. 

See  U.S.  Pat.  914,408  of  1909  ;  this  J.,  1909,  442.— T.  F.  B. 

Yeast  preparation  suitable  for  hypodermic  injection  and 
process  of  manufacturing  the  same.  A.  Ascoli,  MUan, 
Italy.     Eng.  Pat.  21,820,  Oct.   15,   1908. 

See  Ger.  Pat.  194,950  of  1906  ;  this  J.,  1908,  644.— T.  F.  B. 

Theobromine  double  salts.  C.  Mezger  and  A.  Weller, 
Franlcfort,  Assignors  to  Verein.  Chininfabr.  Zimmer 
und   Co.     U.S.    Pat.    917,096,   April   6,    1909. 

See  Eng.  Pat.  6439  of  1908  ;   this  J.,  1909,  220.— T.  F.  B. 

Radio-active  bodies  from  uranium  and  thorium  ;    Process 

for  obtaining  .     A.    P.    H.   Trivelli,   Scheveningen, 

Holland.     U.S.    Pat.    917,191,    April    6,    1909. 

See  Fr.  Pat.  386,751  of  1908  ;  this  J.,  1908,  769.— T.  F.B. 

Sulphurous  acid  esters  of  pyridine,  etc.     Ger.  Pat.  208,638. 
-See  IV. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Photographic     sensitive     surfaces.     E.     S.     Donisthorpe. 
London.     Eng.  Pat.  5641,  March  13,   1908. 

Sensitive  emulsions  are  applied  to  flexible,  opaque  sup- 
ports, such  as  black  paper  or  pigmented  celluloid. — T.  F.  B. 

Photographic  sensitive  surfaces.     F.  W-  Donisthorpe,  Bath. 
Eng.  Pat.  7087,  March  31,  1908. 

An  emulsion  is  coated  on  an  opaque,  rigid  sujjjjort,  such 
as  black  glass  or  ebonite.  The  negatives  can  be  printed 
by  any  of  the  contact  processes  not  requiring  trans- 
mitted light.— T.  F.  B. 

Film  for  cinematograph  and  like  apparatus  ;   Manufacture 

of  .     Soc.   Anon,   des   Plaques   et  Papiers   Photo- 

graphiques  A.  Lumiere  et  ses  fils,  Lyons,  France. 
Eng.  Pat.  10,114,  July  29,  1908.  Under  Int.  Conv., 
June  3,  1908. 

A  LAYER  of  gelatin  or  similar  non-infiammable  colloid, 
which  is  coated  with  a  sensitive  emulsion,  is  supported 
by  a  film  of  collodion,  celluloid,  etc.,  during  the  photo- 
graphic operations,  to  ensure  the  gelatin  lilm,  when 
separated  subsequently,  being  of  the  same  dimensions 
throughout  its  length. — T.  F.  B. 

Colour  plates  or  screens  for  colour  photography  ;    Manu- 
facture of  .     J.   H.   Christensen,  Holte,  Denmark. 

Eng.  Pat.  20,971,  Oct.  5,  1908.  Under  Int.  Conv., 
Jan.  25,  1908. 

CoLOtm  screens  are  formed  of  small  particles  produced 
by  the  emulsification  of  a  coloured  medium  in  a  liquid. 
For  example,  a  solution  of  shellac  or  other  resin  in  spirit 
is  divided  into  three  parts,  which  are  coloured  with  the 
colours  of  wliich  it  is  desired  to  compose  the  screen. 
These  coloured  solutions  are  each  "emulsified  "  by  shaking 
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them  with  turpentine :  after  standing  some  time,  the 
larger  particles  settle,  and  it  is  possible  to  draw  off  portions 
of  each  mixture  with  particles  of  approximately  the  same 
size.  These  are  now  spread  on  a  glass  or  other  support, 
either  separately  or  after  mixing  together,  and  the  whole 
is  heated  gently  or  subjecte<l  to  pressure  to  amalgamate 
the  particles  and  produce  a  homogeneous  layer.  A  layer 
of  sensitive  emulsion  may  now  be  applied  to  the  screen. 
The  resin  may  be  replaced  by  gelatin,  gum,  or  albumin. 

— T.  F.  B. 

Filnif  ;    I'rocess  for  the  manujncturc  o/  continuous  . 

-M.  Katignier  and  H.  i'er\illiac  et  Cic.     Ft.  Pat.  395,6(i5, 
Jan.  4.  1908. 

Any  of  the  solutions  employed  in  the  manufacture  of 
artificial  silk  may  be  used  for  making  films  by  this  process, 
which  is  characterisixl  by  the  fact  that  the  film  is  kept  in  a 
stretched  condition  throughout  its  manufacture,  thus 
avoiding  shrinkage  and  yielding  a  product  having  a  very 
smooth  surface  and  a  high  degree  of  transparency. 
From  a  reseri-oir,  in  which  the  level  of  the  liquid  is  main- 
tained constant,  the  solution  flows  out  on  to  the  surface 
of  a  slowly  revolving  drum.  The  flow  and  the  width  of 
the  lilm  are  regulated  by  means  of  an  adjustable  slide  in 
the  wall  of  the  reservoir,  which  is  set  to  leave  a  s])ace  of  a 
desired  dimension  between  its  lower  edge  and  the  surface 
of  the  drum.  The  lower  part  of  the  drum  is  surrounded 
by  a  mantle  in  which  the  coagulating  liquid  is  circulated. 
The  film  after  pas.siiig  through  this  hquid  is  detached  from 
the  drum  and,  its  edges  engaging  with  two  parallel  endless 
bands  which  servo  to  keep  it  in  position,  is  led  around 
a  number  of  perforated  drums  upon  which  the  operations 
necessary  to  ensure  complete  coagulation,  washing,  etc., 
are  carried  out,  after  which  the  film  is  dried  upon  a  cylinder. 

— F.  M. 

Poll/chromatic    screens    [for    photography]  ;      Process    of 

producing .     A.  and  L.  Lumicre.  Lvons-Montplaisir. 

France.     U.S.  Pat.  916,407,  March  30|  1909. 

See  Fr.  Pat.  393,206  of  1907  ;  this  J.,  1909,  109.— T.  F.  B. 

Photographic  paper.     Y.    Schwartz.    Hanover,    Ccrmany. 
U.S.  Pat.  916,616,  March  30.  1909. 

See  Fr.  Pat.  373,699  of  1907  :  this  J..  1907,  716.— T.  F.  B. 

Photoijraphic    surface  ;     Self-developing    .     "W.    F.    C. 

Keilv  and  J.  A.  Benthani,  London.     U.S.  Pat.  917.310 
April  (i,  1909. 

See  Eng.  Pat.  8911  of  1905  ;   this  J.,  1906,  828.— T.  F.  B. 

Screens   for   polychrome    photography ;     Process   for   pro- 
ducing    .     J.    H.    Christensen.     Fr.    Pat.    39.'>.52I 

Oct.  20,   1908. 

See  Eng.  Pat.  20,971  of  1908;  preceding.— T.  F.  K. 

Pyrophoric  substances.     Fr.  Pat.  396,198.     See  II. 

Separating  p-aminophenol  and  m(thyl-p-aminophenol.    (Jer. 
Pat.  208,434.     See  XX. 


XXII.     EXPLOSIVES,   MATCHES,    &c. 

Explosives  ;    Chlorate  and  pcrchlorate  .     Girard  and 

Laroche.  Monit.  Scient.,  1909,  23,  217—252. 
Relent  methods  of  manufacture  have  enabled  a  class  of 
chlorate  and  pcrchlorate  explosives  to  be  produced — 
notably  those  of  the  Street  type  known  in  France  as 
cheddites,  which  are  safe  to  manufacture,  store,  handle, 
and  use.  Ammonium  pcrchlorate  being  stable  and 
yielding  gaseous  decomposition  products  is,  in  the  opinion 
of  the  authors,  well  adapted  to  bo  used  to  a  greater  extent 
than  hitherto.  It  does  not  begin  to  decompose  until  a 
temperature  of  135°  C.  is  attained,  and  then  only  with 
extreme  slowness  and  after  long  heating  at  that  tcmixra- 
ture  as  follows  :  NH4C'104=2H50-  Oj-Cl-f-X.  The  rate 
of  decomposition  increases  with  rise  of  temperature,  but 
is  regular  throughout.  The  general  method  of  preparing 
cheddites  is  as  follows  : — Castor  oil    is  heated  to  70°  C, 


by  Btcam  iu  a  double- walled  vessel.  Mouonitronaphthalene, 
which  may  be  used  with,  or  replaced  by,  another  nitro- 
derivative,  is  added,  and  then  the  melted  and  homogeneous 
mass  is  mixed  with  the  ivquisite  proportion  of  warm,  dry, 
and  powdered  sodium  or  ]>otassium  chlorate  with  a  wooden 
spatula.  25  kilos,  of  explosive  can  be  made  in  about 
7  minutes.  The  process  is  complcte<l  by  pouring  the 
material  on  to  a  wooden  table,  allowing  it  to  cool  to  30° — 
3.1°,  and  then  lulling  it  with  a  wooden  roller.  The  rolUns 
process  is  rt'iK'atcd  when  the  mass  is  cold.  The  finished 
explosi\e  assumes  the  form  of  small  grains.  Two  indi- 
viduals  of  the  class,  officially  ilesicnated  Type  Ik)  and 
Type  41,  were  exjierimenteil  on.  Tlieir  comiK)sition  WM 
as  follows  : — 


Type  60.      Type  4L 


Potaitsiuin  cMorate ftO 

Monnnitruiigplitlialenc    12 

Cfi.<«tor  oil    6 

Picric  acid 2 


80 
12 


E/ftrt  of  shock. — In  this  case  the  following  standard 
explosives  were  used  for  purposes  of  comparison : — 
No.  1  dynamite  (75  per  cent,  of  nitroglycerin),  gelatin- 
dynamite  (Dynamit-gomme),  smokeless  powder,  French 
mining  iiowder,  French  8|)orting  powder.  The  last  two 
were  in  either  grains  or  powder,  as  were  also  the  cheddites. 
In  each  case  8  grms.  were  uniformly  distributeil  over  a 
circular  steel  anvil  of  140  mm.  diam.  To  ascertain  whether 
shock  or  combustion  were  propagated,  a  train  10 — 20  cm. 
long  was  laid  from  the  explosive  along  the  anvil  or  oD 
sand.  Shock  was  communicated  by  a  35-kilo.  weight 
which  was  allowed  to  fall  from  various  heights  either 
directly  on  the  explosive  layer,  or  on  a  cylinder  of  the  same 
diameter  as  the  anvil,  weighing  6  kilos.,  and  resting  on 
the  layer.  From  the  figures  given  it  appears  that  when 
decomposition  took  place,  the  standard  explosives 
detonated  or  burnt  with  more  or  less  violence  with  propa- 
gation in  the  majority  of  cases,  while  the  cheddites 
detonated  feebly  without  propagation  of  either  shock  or 
combustion.  The  stability  of  cheddites  is  increased  bj 
prolonged  storage  ;  they  are  quite  insensible  to  any  shock 
likely  to  occur  during  manufacture  or  handUng.  They  can 
only  be  usefully  exploded  by  fulminate.  Resistance  to 
friction.  —  1(X)  grms.  each  of  cheddites  No.  60  and  No.  41 
were  spread  oxer  a  steel  surface.  A  bullet  coatwl  with 
Ccrman  silver  was  fired  from  a  gun  of  8  mm.  bore  incUned 
at  10°  to  the  horizontal.  25  grms.  burnt  with  feeble 
detonation  in  the  track  of  the  bullet.  High  limperatures 
and  flame  cause  cheddites  to  burn  more  or  less  rapidly. 
There  is  no  detonation  with  large  or  small  masses.  \\Tien 
burnt  under  very  varied  conditions  the  tire  was  easily 
extinguished  by  a  small  amount  of  water.  Resistance  to 
the  action  of  strong  sulphuric  acid. — Masses  of  a  few  gmi*. 
to  50  kilos,  weight  burnt  briskly  when  acid  of  6(5°  B.  was 
used  ;  there  was  no  detonation  even  when  the  s\ib3tanoe 
was  encloscfl  in  wooden  cases.  Resistance  to  lore  tempera- 
tures.— On  cooling  to- — 20°  C,  the  plasticity  was  unaltered, 
and  the  sensitiveness  to  shock  was  not  increased.  Resist- 
ance to  heating. — Heated  for  8  days  at  a  temperature  of 
90°— 100°  C,  the  cheddites  remained  soft.  At  200°  the 
oil  decomposed,  the  nitro-compounds  were  volatilised,  and 
the  mass  dried  and  blackened.  At  the  decomposing  tem- 
])erature  of  the  chlorate,  the  explo.'sives  deflagrated 
sharply.  They  safely  withstood  c  ])rolonged  temperature 
of  120°  C,  and  showi-d  resistance  to  water  vapour  and 
water.  Esehweiler  has  testtxl  cheddites  having  the 
following  composition  : — 

Type  41  N.  \  Type  to  S. 


Sodium  chlcirato CO  80 

IJjnitrotoIiit'nc    —  2 

.N'itrouaphtlialeuc 12  IS 

Castor  oil    8  j            t 

The  results  obtained  by  tests  analogous  to  those  already 
given  show  thciii  to  have  the  same  qualities  as  Nos.  41 
and    60.      .Ml    fi>ur   tyi>es   are   .said    to   stand    the  official 
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English  heat  test  for  a  longer  period  than  is  officially 
demanded.  A  list  of  chlorate  and  perchlorate  e.xplosives 
formerly  proposed  ancT  patented,  is  appended.  It  contains 
details  of  two  ammonium  perchlorate  explosives  which 
have  the  following  composition  : — 


Ammonium  perchlorate 

Sodium  nitrate 

Dinitrotoluene    

CiVitor  oil    


"  B,"  though  more  powerful,  should  not  be  used  in  mine 
galleries  as  ammonium  perchlorate  yields  hydrochloric 
acid  gas  by  explosive  decomposition,  and  to  prevent  this 
sodium  nitrate  should  be  admixed. — J.  W.  G. 

Ddcrmining    diphenylamine    [e.g.,    in,    gelatinised    nitru- 
cotton].     Dreger.     See  XX. 

Explosiven  in  coal  mines.     Chem.   and   Drug.,    .\piil   24, 
1909.     [T.Il.] 

Under  the  Coal  Mines  Regulation  Act,  1890,  a  Secretary 
of  State,  on  being  satisfied  that  any  explosive  is  or  is  likely 
to  become  dangerous,  may  by  order  prohibit  the  use  of 
it  in  any  mine,  either  absolutely  or  conditionally.  A 
new  order  declares  that  the  order  of  December  17, 
1906,  "  shall  take  effect  as  if  the  explosives  named  and 
defined  in  the  schedule  to  this  order  were  named  and 
defined  in  the  first  schedule  to  that  order."  The  explosives 
mentioned  are  amasite,  dominite,  and  St.  Helen's  powder, 
and  in  each  case  the  order  sets  forth  the  conditions  upon 
which  these  may  be  used.  The  Home  Secretary  also 
gives  notice  that,  by  an  Order  dated  recently,  he  has 
removed  the  explosives  saxonite  and  geloxite  from  the 
list  of  permitted  explosives  for  use  in  mines  to  which  the 
Explosives  in  Coal  Mines  Order  of  December  17,  1906, 
applies.  The  Order  takes  effect  as  from  Monday,  May  3, 
inclusive. 

Patent. 

Explosive  compounds  and  their  manufacture.     G.  Lezinsky. 

Fr.   Pat.   395,635,   Oct.   -24,   1908.     Under  Int.   Con  v., 

Nov.   1,  1907. 
See  U.S.  Pat.  909,915  of  1909  ;  this  J.,  1909,  384.— T.  F.  B. 


XXIII.— ANALYTICAL   CHEMISTRY. 

APPARATUS. 

Patents. 

Viscosity  of  liquids  ;    Apparatus  for  the  determination  of 

tU .     W.    Graaff   und    Co.,    Ges.m.b.H.,    and    H. 

Mikorey.     Ger.  Pats.  205,235.  March  17,  1905  ;  207,177, 
Feb.  8,  1906  ;  and  207,178.  May  1,  1906. 

(1).  A  peopelleb-sckew  is  rotated  in  the  liquid  of  which 
the  viscosity  is  to  be  determined,  and  the  driving-power 
developed  by  the  screw  is  measured  by  fitting  the  frame 
carrying  the  propeller-shaft  with  a  ]iointer  and  scale,  the 
pointer  coming  to  rest  when  the  driving-power  of  the  screw 
is  balanced  by  the  resistance  of  the  frame.  Special  claim 
is  made  for  combining  the  screw,  fra?ne,  pointer,  anfl  scale 
in  a  connected  whole,  which  can  be  used  with  liquids 
contained  in  different  kinds  of  receptacles.  (2).  The 
3'i "turbine  which  drives  the  propeller-screw  is  fixed  on  the 
propeller-shaft,  but  is  movable  in  its  casing  in  an  axial 
direction.  (.■?).  Instead  of  a  turbine,  an  electric  motor  is 
used  to  drive  the  propeller-screw,  the  armature  of  the 
motor  being  fixed  to  the  propeller-shaft. — A.  S. 

INORGA  NIC~QVA  NT  IT  A  TI VE. 

Silver :      Determination    of iodometrically,     using 

potassium  chromatc  as  precipitant.     F.    A.   Gooch  and 
R.  S.  Bosworth.     Amer.  .1.  Sci.,  1909,  27,  302—304. 

Utilisinii  the  fact  that  silver  may  be  completely  precipi- 
tated with  a  sufficient  excess  of  potassium  ehromate,  even 


in  the  presence  of  nitric  acid,  the  authors  have  devised 
a  volumetric  method  of  determining  this  metal,  which 
consists  in  dissolving  the  precipitated  ehromate  in 
ammonia,  reprecipitiiting  by  boihng  to  a  small  volume, 
and  then  titrating  iodometrically,  either  the  ehromate 
ion  combined  with  the  silver,  or  that  of  the  excess  of  potas- 
sium ehromate  remaining  after  precipitation  with  a  known 
amount  of  this  reagent. — F.  Sodn. 

Mercury  ;    Determination  of by  electro-analysis  with 

a  gold  cathode.     F.  M.  Perkin.    Faraday  Soc,  March  30, 
1909.     [Advance  proof.] 

Detekmination  of  mercury  electrolytically  with  a  gold 
cathode  gives  somewhat  high  results,  and  it  is  considered 
that  a  gold  electrode  cannot  be  satisfactorily  employed  for 
analytical  purposes.  A  rotating  silver  electrode  also  gives 
values  which  are  too  high.  Mercury  is  best  deposited 
upon  a  mercury  cathode,  and  this  is  done  very  rapidly  if  a 
rotating  anode  be  used. — F.  Sodn. 

Arsenic ;  Volumetric  determination  of  small  amounts  of . 

L.  W.  Andrews  and  H.  V.  Farr.     Amer.  J.  Sci..  1909, 
27,  316—320. 

About  20  c.c.  of  the  solution  to  be  examined  are  mixed 
with  50  c.c.  of  a  solution  made  by  dissolving  20  grms.  of 
stannous  chloride  crystals  and  40  grms.  of  tartaric  acid 
in  1  litre  of  40  per  cent,  hydrochloric  acid,  and  the  mixture 
is  maintained  for  2 — 3  hours  at  35° — 40°  C.  in  a  -well- 
stoppered  bottle,  until  the  precipitated  arsenic  has  com- 
pletely subsided.  The  precipitate  is  transferred  to  an 
asbestos  filter  with  the  aid  of  a  little  strong  hydrochloric 
acid,  free  from  chlorine,  and  washed,  and  then  asbestos 
and  precipitate  are  returned  to  the  bottle  with  an  amount 
of  AyiOO  or  .V/IO  iodine  solution,  10 — 100  per  cent,  above 
that  indicated  by  the  equation,  As-l-5I  +  7XaHC03= 
Na2HAs04-l-5NaI-l-7C02  +  3H20  ;  enough  of  a  5  per  cent, 
solution  of  sodium  bicarbonate  or  sodium  phosphate  is 
added  to  maintain  neutrality  throughout  the  reaction,  and, 
when  all  the  arsenic  is  dissolved,  the  excess  of  iodine  is 
titrated  with  iV/lOO  or  .V/IOOO  arsenite  solution.  For 
quantities  of  arsenic  smaller  than  0-5  mgrm.,  A^/IOOO 
solutions  may  be  employed,  but  in  this  ease  a  correction 
must  be  made  for  the  amoimt  of  iodine  required  to  produce 
the  end-reaction.  The  process  is  said  to  be  accurate,  fairly 
rapid,  and  widely  applicable.  It  is  suggested  that  mirrors 
obtained  by  the  Marsh  method  might  be  accurately  deter- 
mined by  titration  with  iodine. — F.  Sodn. 

Vanadic  and  arsenic  acids  and  also  vanadic  and  antimonic 

acids  ;   Determination  of ,   in  the   presence  of  one 

another.     G.  Edgar.     Amer.  J.  Sci.,  1909,  27,  299—301. 

Vanadic  and  arsenic  acids  may  be  determined  in  the 
presence  of  each  other  by  a  process  of  differential  reduc- 
tion. One  portion  of  the  solution  containing  the  acids 
is  boiled  with  tartaric  or  oxalic  acid,  until  the  blue  colour 
of  vanadium  tetroxide  indicates  complete  reduction  ;  the 
solution  is  then  cooled,  nearly  neutralised  with  potassium 
bicarbonate,  and  an  excess  of  standard  iodine  solution 
is  added  ;  tliis  is  followed  by  an  excess  of  bicarbonate, 
and  the  solution  is  allowed  to  stand  half  an  hour,  when  the 
excess  of  iodine  is  removed  with  standard  arsenious  acid 
and  the  solution  titrated  with  iodine.  Another  portion  of 
the  solution,  acidified  with  sulphuric  acid,  is  heated  in  a 
(closed  pressure  flask  for  1  hour  on  the  steam  bath  with 
strong  sulphurous  acid  solution  ;  the  excess  of  sulphur 
dioxide  is  removed  by  boiling  in  a  current  of  carbon  dioxide, 
and  the  solution  is' then  cooled,  nearly  neutralised  with 
potassium  bicarbonate,  iodine  added,  and  the  process 
finished  as  before.  In  the  first  i)ortion  the  vanadium  is 
reduced  to  tetroxide.  the  arsenic  acid  being  imaffected. 
but  in  the  second  jiortion  both  vanadium  ami  arsenic 
are  reduced.  Re-oxidation  takes  place  according  to  the 
equation,ASoOs  +  V„04-f3l2-(-3H./)  =  As205-»-V205-f6HI. 
Antimonic  and  vanadic  acids  arc  determined  by  a  similar 
process. — F.  Sodn. 

i   'Determining     acid     in     hydrogen    peroxide.     Endemann. 
.See  Vn. 
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Oases  evolved  by  the  action  of  cupric  salts  upon  steels.  Gontal. 
See  X. 

Anali/sis    of    special    sleels.       Pepin-Lchalleur.       .Sec     X. 

Borax  in  assay  fluxes.     ClcnnelL     See  X. 

Pelerniiniiig   iron   oxide  and  alumina  in  phosphate   rock. 
Glnading.     See  XV. 

Patent. 
[dold  and  silver]  assaying.     U.S.    Pat.    9I3,129.     See  X. 

OROA  NIC—QVALITATI  YE. 

Differentiating  petroleum  oil-i  of  different  origin.     Schwarz. 
Sec  III. 

Fatty  oil  in  mineral  oil.     Schwarz  and  Marctisson.     Sec  III. 

Colour  reaction  of  colopltony.     Sans.     Sec  XllliJ. 

Cider.     [Detection  of  apple-juice  in  arlificiul  cider.]   Barker 
and  Hussfll.     See  XVII. 

OROA  XIC—QUANTITA  Tl  VE. 

Determining    carbon    monoxide,    hydrogen,    and    methane. 
Nesmjelow.     iSee  II. 

Analysis  of  calcium  acetate.     Gladding.     See  III. 

Determining  petroleum  in  turpentine.     Costc.     See  XIIIZJ. 

Analysis  of  shellac.     Endemann.     See  XIIIB. 

Analysis  of  chestnut  tcood.     .\lsop.     Stc  XIV. 

Determining  starch  in  barley.     Schiibei-t.     See  XVII. 

Determining  colour  of  turbid  uvrts.     Roedcr.     See  XVII. 

Analysis  of  chocolate.     Booth  and  others.     See  XVIII.-l. 

BenzaUUhyde   in   almond  flavouring  extract".     Denis  and 
Dunbar.      See   XVIII.J. 

Determining    diphenylamine.     Dreger.     See  XX. 

Determining  tartaric  acid.     Carles.     See  XX. 

XXIV.— SCIENTIFIC    &   TECHNICAL   NOTES. 

Oases  occluded  in  the  lavas  of  the  last  eruptions  of  Mont 

Pelee  and    Vesuvius;    Analyses  of  .     Grossmann. 

Compt.  rend.,  1909,  148,  991—992. 

Thb  gases,  which  were  obtained  by  heating  the  finely- 
powdered  rocks  in  vacuo,  were  found  to  have  the  following 
percentage  composition  by  volume  at  0°  C.  and  7liO  mm. 
pressure : — 
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— 
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Neither  acetylene,  ethylene,  propylene,  nor  benzene  was 
found  in  the  samples,  but  traces  of  helium  and  argon  were 
discovered  in  the  Mont  Pelee  pumice  and  the  Boscotreease 
lava  respectively,  rare  gases  being  absent  in  the  case  of  the 
Ottajano  la)>illi.  The  great  difference  in  composition 
between  tlie  gases  from  the  Vesuvian  i)roducts  is  remarked 
upon  and  legartied  as  probably  supporting  the  contention 
of  I^acroix  that  the  lapilli  which  fell  upon  Ottajano  during 
the  1900  eruption  were  composed  of  old  volcanic  material 
and  did  not  represent  the  actual  lava  How  of  that  date. 

— W.  E.  F.  P. 

Fungi  ;    Chemistry  of  the  higher  .     Part  III.  Diat- 

las>s  of  fungi.     J.  Zellner.    Monatsh.    Chem.,  1909,  80, 
231—246.     (Compare  this  J.,  1908,  94.) 

TuE  author  has  studied  the  chemical  action  of  the  enzymes 
contained  in  19  species  of  wood  fungi,  by  observing  their 
action  on  potato  starch.  He  linds  that  : — (1)  Amylolytio 
enzymes  are  generally  contained  in  wood  fungi.  (2).  The 
enzymes  retain  their  activity  in  the  drietl  fungi  for  a  con- 
siderable time.  (3).  Their  action  is  partly  or  completely 
inhibited  by  the  presence  of  even  a  small  quantity  of 
inorganic  acids  or  bases,  but  dilute  organic  acids  give  rise 
to  an  increased  action.  (4).  The  diastatic  degradation 
proceeds  most  rapidly  between  40°  and  (10°  C.  ;  the 
optimum  temperature  is  about  ttif  ('..  and  the  action  is 
stopped  at  70°  C.  (5).  Compared  with  malt,  the  diastatic 
power  of  the  fungi  is  very  small,  (tl).  The  i)roduct8  of  the 
enzymatic  hydrolysis  are  primarily  substances  of  the 
dextrin  group,  and  finally,  in  addition  to  dextrin,  chietiy 
dextrose.  Maltose  could  not  be  det<'cted  with  certainty. 
(7).  Other  carbohydrates  (such  as  inulin,  arabinose)  are 
not  attacked  by  the  ferments. — J.  C.  C. 

Sugar ;     Decomposition    of    during    the    respiration 

process.     P.    B.   Jensen.     Ber.    Deutsch.    Botan.   Ges., 
1908,  26.V,  666.     Chem.-Zeit.,  1909,  33,  Rep.  153. 

If  during  the  alcohoUc  fermentation  of  dextrose,  hydroxy!- 
amine  hydrochloride  be  added  to  the  liquid,  small  quan- 
tities of  the  oxime  of  dihydroxyacetone  are  formed.  Also, 
after  the  fermentation  is  complete,  dihydroxyacetone  can 
be  identified  as  its  methylphenylosazone  by  addition  of 
acetic  acid  and  methyli>henylhydrazine.  Dihydroxy- 
acetone itself  can  be  fermented,  with  production  of  alcohol 
and  carbon  dioxidi'.  .\ceording  to  the  author,  alcoholic 
fermentation  may  be  divided  into  two  stages,  the  decom- 
position of  dextrose  with  formation  of  dihydroxyacetone, 
and  the  spUtting-up  of  the  latter  into  alcohol  and  carbon 
dioxide.  Hence  zymase  must  consist  of  two  different 
enzymes,  dixtrase  and  dihyd roxyacetonase .  If  fermentation 
of  sugar  be  carried  out  in  glycerol  solution,  the  dextrase 
alone  is  active,  and  dihydroxyacetone  is  tlie  final  product. 
Dihydroxyacetone  can  be  decomposed  by  means  of 
oxydase,  but  no  alcohol  is  produced.  By  addition  of 
oxydase  to  a  fermenting  sugar  solution,  the  normal  process 
of  respiration  of  plants  can  be  imitated.  Dihydroxyacetone 
is  produced  from  the  dextrose  by  the  action  of  the  dextrase 
of  the  yeast,  and  is  then  decomposed  by  the  oxydase  with 
formation  of  carbon  dioxide  and  water. — A.  S. 


New    Books. 

Chkmiial  Techni  11,1  111 V  and  .-^n.^lvsis  of  Oils,  Fats, 
AND  Waxes.  By  Dr.  J.  I>ewkiiwitsiii,  M  A.  Fourth 
Edition,  entirely  rewritten  and  enlarged.  Three 
volumes.  Macmillan  and  Co.,  Limited,  St,  Martin's 
Street,  London.      1909.     Price  £2  10s. 

Three  8vo  volumes,  containing : — Vol..  I.  :  540  pages  of 
subject  matter,  and  an  appendix  with  additional  matter 
of  two  pages.  The  volume  contains  54  illustrations. 
Vol.  II.  :  786  pages  of  subject  matter,  and  an  app4'ndix 
with  additional  matter  of  21  pages,  followed  by  indexes 
of  lotanical  names  and  zoological  names  for  the  entire 
work.  There  are  20  illustrations.  Vol.  III.  379  pages 
of  subject  matter,  and  an  apj>endix  with  tables.  Sic, 
of  6  pages,  followt^d  by  the  alphabetical  index  of  the  entin 
work.     There  are  28  illustrations  in  VoL  III. 
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The  text  of  the  entire  work,  as  divided  between  the  three 
volumes,  is  classified  for  eaoh  volume  as  follows : — 
Vol.  I.  (i.),  Classification  of  oils,  fats,  and  waxes — Their 
physical  and  chemical  properties,  (ii.).  Saponification  of 
fats  and  waxes.  (iii-).  Their  constituents.  (iv.). 
Preparation  of  the  fatty  matter  for  examination — 
PreUminary  tests,  (v.).  Physical  methods  of  examining 
oUs,  fats,  and  waxes.  ( vi. ),  Chemical  methods  of  examin- 
ation— Quantitative  tests.  (vii.),  Chemical  methods — 
Qualitative  tests,  (viii.).  Examination  of  mixed  fatty  acids, 
(ix.).  Examination  of  unsaponifiable  matter,  (x.). 
Detection  and  quantitative  determination  of  rosin,  (xi.), 
Apphcation  of  foregoing  methods  to  the  systematic 
examination  of  oUs,  fats,  and  waxes,  (xii.).  Examination 
by  strictly  scientific  methods.  Vol.  II.  (xiii.). 
Commercial  preparation  of  the  raw  materials  used  in  the 
industries  of  the  oUs,  fats,  and  waxes,  (xiv.),  Technologj- 
of  the  natural  oils,  fats,  and  waxes  :  Methods  of  preparing, 
refining,  and  examining  them,  and  detecting  adulterations. 
A.  Oils  and  fats — Glycerides.  (a),  Liquid  fats,  or  oils. 
(6),  Solid  fats.  b.  Waxes,  (a).  Liquid  waxes.  (6), 
Solid  waxes.  Vol.  III.  (xv.).  Technology  of  manufactured 
oils,  fats,  and  waxes.  Technical  and  commercial 
examination  of  the  products  of  the  oU,  fat,  and  wax 
industries,  a.  Industries  having  for  their  object  the 
refining  of  oils  and  fats,  and  their  application  to  commercial 
uses.  B.  Industries  in  which  the  glycerides  undergo  a 
chemical  change,  but  are  not  saponified,  c.  Industries 
based  on  the  saponification  of  oUs  and  fats,  (a).  Candle 
industry.  (6),  Fatty  acid  industry,  (c).  Soap  manu- 
facture, (d).  Glycerin  manufacture.  D.  Technology  of 
waxes  (candles,  poUshes,  and  emulsions),  (xvi.).  Tech- 
nology of  waste  oils,  fats,  and  waxes,  and  the  commercial 
products  derived  therefrom.  I.  Waste  oUs  and  fats. 
A.  Foots  from  refining  vegetable  oUs  and  fats.  b.  Waste 
animal  fats.     c.  ilixed  waste  greases.     II.  Waste  waxes. 

Thibd  Rkport  of  the  Wellcome  Research 
Laboratomes  at  the  Gordon  Memorial  College, 
Khabtotisi.  Andrew  Balfour,  M.D.,  B.Sc,  F.R.C.P., 
Director,  Medical  OfiScer  of  Health,  Kartoum,  &c. 
Bailliere,  Tindal  and  Cox,  8,  Henrietta  Street,  Covent 
Garden,  London.  1908.  Price  21s.  net. 
Large  quarto  volume,  containing  477  pages  of  subject 
matter,  including  27  pages  of  index,  and  illustrated  b}- 
28  coloured  plates,  51  reproductions  of  black  and  white 
drawings,  263  reproductions  of  photographs,  and  19  majjs 
and  plans.  The  subject  matter  is  classified  as  follows  : — 
I.  Intkoduction.  II.  TRYPANOsojaASis  IN  the  Anglo- 
Egyptian  Sudan.  By  R.  G.  Archibald.  III.  Kala- 
AzAB  IN  THE  Anglo-Egyptian  Suda^.  By  S.  Lyle 
Cummins.  Observations  on  Kala-azar  in  Kassala 
Province.  By  L.  Bousfield.  TV.  Report  of  Tbatexling 
Pathologist  and  Protozoologist.  By  C.  M. 
Wenyon.  Some  interesting  reptiles  collected  on  the 
Upper  NUe.  Poisonous  snakes  of  the  Anglo-Egyptian 
Sudan,  etc.  By  R.  T.  Leiper.  V.  Report  on  EcoNOsnc 
Entomology.  New  mosquitos  from  the  Sudan.  By 
H.  H.  King  and  F.  V.  Theobald.  VI.  The  HE-iLiNO 
Art  as  Practised  by  the  Dervishes.  By  Hassan  Effendi 
Zeki.  \^II.  Report  on  the  Phy'sical  Characters  of 
SOME  Nilotic  Negroid  Tribes.  By  D.  Waterston. 
VIII.  Notes  on  Ethnographical  Specimens  collected 
BY  Dr.  A.  MacTier  PiRRiE.  IX.  Report  on  THE  Chemical 
Section.  By  William  Beam,  (i.).  Special  research 
on  gum  arable,  (ii.),  Chemical  composition  of  NUe 
waters,  etc.  (iu.).  Poisonous  weU  waters,  (iv.).  Lime- 
stones and  limes,  (v.).  Gypsum  deposits.  Red  Sea 
jjrovince.  (vi.).  Detection  of  well  pollution  by  means  of 
Huorescein.  (vii.).  Chemical  composition  of  some  Sudan 
grains,  (viii.).  Analyses  of  oU  seeds,  earthnuts,  safflower, 
cotton  seeds,  castor  oU  seeds,  sesame,  sesame-cake, 
(ix.).  Some  Sudan  fats  and  oUs.  Heglig  fruit.  Shea 
butter.  Zawa  oU.  Ben  oil.  (x.),  Sudan  gums.  Hashab 
gum.  Tapping  for  exuding  gums.  Origin  of  gum. 
Conditions  afltecting  its  production,  etc.  Analyses  of 
soils  from  gum  districts.  Talh  gum.  Gum  of  Acacia 
arabica.  Kuk  gum.  Gums  from  Acacia  xuma  and  Odina 
fructicosa.  Sabakh  gum.  Tartar  and  Wa  gums.  etc. 
X.  Notes  on  the  Chejustby'  of  Sudan  Gums.  By  E. 
S.  Edie.     (i. ),  Pentoses  in  gums.     (u. ),  Changes  in  viscosity. 


(iii.).  Sugar  in  gums,  (iv.).  Optical  activity  of  gums, 
(v.).  Their  molecular  change.  (vi.).  Bacterial  origin, 
(vii.).  Gum  baciUi.  (viii.).  Gum  and  beetles,  (ix.). 
Bacterium  found  in  Hashab  gnni. 

L.iBORATORY  Manual  of  Dyeing  and  Textile 
Chemistry.  By  J.  Merritt  Matthews,  Ph.D. 
John  WUey  and  Sons,  New  York,  U.S.A.  1909. 
Price  S3.50.  Chapman  and  Hall,  Ltd.,  London. 
Price  15s. 

8vo  volume,  containing  349  pages  of  subject  matter,  and 
an  alphabetical  index.  Pages  325  to  349  are  devoted  to 
an  appendix,  chiefly  containing  tables,  technical  calcula- 
tions, etc.  The  subject  matter  is  classified  and  grouped 
as  foUows  : — I.  Chemical  study  of  the  fibres.  II.  Scouring 
textile  fibres.  III.  and  IV.  Bleaching  of  wool  and  cotton. 
V.  Classification  of  dyestuffs.  VI.  Apphcation  of  acid 
dyestuffs.  VII.  Testing  the  fastness  of  colours.  VIIT. 
Application  of  basic  dyestuffs  to  wool,  silk,  and  cotton. 
IX.  Representative  basic  dyestuffs.  X.  Application  of 
substantive  dyestuffs  to  cotton,  wool,  and  silk.  XI. 
Apphcation  of  mordant  dyestuffs  to  wool.  XII. 
Developed  dyestuffs  on  cotton  and  silk.  XIII.  Sulphur 
dyestuffs  on  cotton.  XIV.  Use  of  logwood  in  dyeing. 
XV.  The  minor  natural  dyestuffs.  XVI.  Mineral  dve- 
stuffs.  XVII.  Vat  dyes.  XVIII.  Testing  dyestuffs,  a'nd 
their  reactions.  XIX.  MisceUaneous  dyeing' tests.  XX. 
Testing  the  fastness  of  colours.  XXI.  Analysis  of  textile 
fabrics. 

Traite  Complet  d'Analy'se  Chtmique  Appliquee  aux 
EssAis  Industriels.  Par  J.  Post  et  B.  Neumann. 
Avec  la  coUaboration  de  nombreux  chimistes  et 
Speciahstes.  Deuxieme  edition  franyaise  entierement 
refondue.  Traduite  d'apres  la  troisieme  edition  aUemande 
et  augmentee  de  nombreuses  additions.  Par  le  Dr.  L. 
G.4UTIER.  Tome  premier.  Troisieme  Fascicule. 
Librairie  Scientifique  A.  Hermann  et  Fils,  rue  de  la 
Sorbonne,  6,  Paris.     1909.     Price  8.50  frcs. 

8vo  volume,  containing  860  pages  of  subject  matter, 
and  45  illustrations.  Forming  part  iii.  of  the  entire 
work,  the  whole  of  this  volume  is  devoted  to  Chapter  IX., 
which  treats  of  the  following  metals,  their  ores,  extraction, 
detaUs  as  to  sampling,  analysis,  etc.  a.  Iron.  B.  Metals 
other  than  iron,  and  comprising:  (i.).  Copper,  (ii.).  Lead, 
(iii.).  Silver,  (iv.).  Gold.  (v.).  Zinc.  (vi.),  Cadmium, 
(vii.),  Nickel  and  cobalt,  and  alloj-s  of  nickel.  (viii.), 
Tin  and  alloys  of  tin.  (ix.).  Bismuth  and  its  alloys,  etc. 
(x.).  Antimony  and  its  aUoys.  (xi.).  Arsenic,  (xii.). 
Mercury  and  amalgams.  (xUi.),  Aluminium  and  alloys, 
(xiv.).  Platinum.  (xv.).  Chromium.  (xvi.).  Tungsten, 
(xvu.).  Uranium,  (xviii.).  Vanadium,  (xix.).  Molybdenum. 

Patents,  Designs  and  Trade  Marks.  Twenty-sixth 
Report  of  the  Comptroller-General.  98.  Price  2id. 

This  report  deals  with  the  work  of  the  Patent  Office 
during  the  year  1908.  The  number  of  apphcations  for 
patents  and  for  registration  of  designs  and  trade  marks 
during  that  year,  as  compared  with  the  two  preceding 
years,  is  shown  by  the  following  table  : — 


1906. 

1907. 

1908. 

Patente— 

Aprlications   

30,030 

28,915 

28,698 

Sreriflcations — 

Provisional      

21,025 

19.568 

19,495 

Complete     

18  243 

18,829 

17,746 

Sealed 

U,707 

16,272 

16,284 

Designs — 

-Applications   

22,001 

24.928 

24,907 

Regist4?re(i  

21.212 

24,039 

24,389 

Trade  Marks- 

Applications   

11,414 
4,731 

10,796 
6,255 

10,645 

Reaistered 

5,905 

East  India  (Trade).  Tables  relating  to  the  Tbase 
OF  British  India  with  British  Possessions  and 
Foreign  Countries,  1903^  to  1907-8.  [Cd.  4595.] 
Price  Is.  Id. 
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Order  in  Cou^•CIL  makiko  Reoulatioxs  tsder  Sect.  2 
OP  THE  Poisons  and  I'uarmacy  Act,  1908,  as  to  the 
Sale  of  certain  Poisonous  Substances  for  Agricul- 
tural AND  Hortktltural  Purposes.  Statutory 
Rules  and  Orders,  190!).  Xo.  345.  Price  Id.  (See  this 
J.,  April  15,  19119,  p.  382.) 


Patent  List. 


14.292  (190S).   Fielding.     Gas  producer.     April  21. 
14,1)04  (I90S).  Bolz.    (Jas  generating  furnace.   April  21. 
l»i,614  (1908).   Lake    (International    Gas    Development 
Co.).     Process  of  making  gas.     April  21. 


IV.— COLOURING 


Where  a  complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  li)  in  the  case  of  Applica- 
tions (or  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Speritications  Accepted,  those  of  the  Official  .lournals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  I'ntcnt  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 
Applications. 

8714.  Coplans.  Centrifugal  separator  for  tiltering 
liquids.     April  13. 

8841.  Cowper-Colcs.     Furnaces.     April  14. 

8943.  Wedge.  Furnaces.  [U.S.  Appl..  April  10,  1908.]* 
April  15. 

8958.  Moscicki.  Bringing  liquids  into  intimate  contact 
with  gases  or  vapours.  [Swiss  Appl..  .June  1,  19ii8.]* 
April   15. 

9072.  Porter.     Dehydrating  apparatus.*     April  16. 

9230.  Jeffcock  and  Yardley.  Separator  for  treating 
gaseous  or  liquid  bodies.     April  19. 

9493.  Johnson.  Apparatus  for  screening,  cleaning,  and 
separating  materials  with  different  specific  gravities. 
April  21. 

9672.  Jlcrcer.     Washing  or  mi.ting  apparatus.   April  23. 

9691.  Lymn.     Process  for  dehydrating  peat.    April  23. 

9698.  Leaver,  and  Brittanv  China  Clay  Co.  See  under 
VIII. 

CO.MPLETE    SPEC1KIC.\TI0NS    ACCEPTED. 

7841  (1908).  Churchill.  Classifiers  for  materials  of 
different  specific  gravities.     April  21. 

8821   '1908).   Diedcrichs.     See  under  V. 

10.442  (1908).   Bnrstall.     See  under  IL 

10.8.54  (1908).  Schmatolla.  Gas-fired  shaft  furnaces. 
April  21. 

14.693  (1908).  Black.  Lennox,  and  Lennox.  .Apparatus 
for  cleaning  or  washing  smoke  and  for  inducing  draught. 
April  21. 

4684  (1909).  Seek.  Separating  and  sorting  materials. 
April  28. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

8914.  Fabry.  Extraction  of  sulphuretted  hydrogen 
from  the  gases  evolved  by  coal  distillation.     April  15. 

8920.   Fabry.     Horizontal  coke  ovens. *     April  15. 

8940.  Hill  and  Westwiiod.  Apparatus  for  making  a 
combustible  heating  and  illuminating  gas.     April  1."). 

8968.  De  St.  Laurent,  and  Pollux  Synd.,  Ltd.  .Manufac- 
ture of  incandescent  gas  mantles.     April  15. 

8969.  De  St.  Laurent,  and  Pollux  Synd.,  Ltd.  Pro- 
duction of  light.      April  15. 

9076.   Lewis.     .\rc  lamp  electrodes.     April  16. 

9339.  Cliff  anil  Williamson.  Manufacture  of  gas  letcirts 
April  20. 

9405.    Bagliu.     Coke  nvens.      .\prU  21. 

944.">.  Soe.  Anon.  d'Ougrce  .Marihaye.  and  Eloy.  Coke 
ovens  or  furnaces. *     .Vpril  21. 

9798.  Menz.  Process  for  comprx'ssing  coal  gas.  [Swiss 
Appl.,  April  25,  1908. 1»     April  24. 

CiiMI'UETE    ."^PEl  IFHATIONS    ACCKI'TED. 

8524  (1908).  Botlev  and  Cutler.  (Jas  generating  plants. 
April  28. 

10,442  (1908).  Burstall.  Apparatus  for  extructiug  far. 
dust,  etc.,  from  gases.     .April  21. 


M.\TTERS     AND 
Appliiations. 


DYESTUFFS. 


8938.  Newton  (Bayer  und  Co.).    Manufacture  of  trisazo 
dyestuffs.     April  15. 

8939.  Newton   (Bayer  und   Co.).     Manufacture  of  azo 
dyestuffs.     April  1.5. 

9219.  Newton  (Bayer  und  Co.).   Manufacture  of  vat  dyes 
of  the  anthracene  series.     April  19. 

9220.  Newton   (Bayer  und  Co.).      Manufacture  of  azo 
dyestuffs  and  process  of  developing  them  on  the  fibre. 

I    April   19. 

I        9689.   Ran.sford  (Cassella  und  Co.).     Derivatives  of  carb- 

'   azol  and  dj'estuffs  formed  therefrom.     April  23. 

Complete  Specifications  Accepted. 

8531   (1908).   Imray  (Soc.  Chem.  Ind.  in  Baele).    .Manu- 
facture of  vat  dyestuffs.     April  21. 
I        2918  (1909).  Haas.     Derivatives  of  carbazol  and  dye- 
stuffs  formed  therefrom.     April  21. 


v.— PREPARING,  BLEACHING,  DYEING, 
PRINTING,   AND  FINISHING    TEXTILES.   YARNS, 
AND  FIBRES. 
Applications. 

8744.  Alsop  and  Sibson.  Circulating  dyeing  machine.* 
April  13. 

8829.  Fox.     Washing  inflammable  fabrics.     April  14. 

9220.   Newton  (Bayer  und  Co.).     See  under  IV. 

9307.  Rcgordosa  and  Regordosa.  Continuous  dyeing  of 
skeins.*     April  20. 

Complete  Specifications  Accented. 

7972  (1908).  Hiibner,  and  Riley  and  Co.  Waterproof 
and  lustrous  cloth  or  other  fabric  and  its  production. 
April  21. 

8020  (1908).  Ashton.     and     Calico      Printers'     A«soc. 
I    Printing  textile  fabrics.     April  21. 

I        8S21   (1908).  Diederichs.   Apparatus  for  treating  textiles 
and  for  mixing  chemicals,  etc..  with  liquids,     -^pril  28. 

13,790  (1908).  Iniray  (Meister.  Lucius,  und  Briining). 
Manufacture  of  fatty  acid  compounds  with  aldehydes  and 
ketones,  and  their  application  in  colour  printing.     April  21 . 


VIL— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

8902.  Bass.     See  under  XX. 

9132.  Humphrey,  and  Brimsdoun  Lead  Co.  .Apparatus 
for  making  Utharge  and  other  metallic  oxides.     April  17. 

9145.  Cie.  Indus,  des  Alcools  de  r.Anleche.  Recovery  of 
sulphurous  acid  from  solutions.  [Fr.  ApnL,  June  18, 
1908.]*     April  17. 

9394.  Schlossberg.  Manufacture  i>f  nejd-  and  fire-proof 
bodies  consisting  of  pure  silicic  anhydride.*     April  20. 

9618.  Ashcroft.  Concentration  and  evaixtration  of 
caustic  alkali  solutions.*     April  22. 

Cumpi.ete  Specifications  Accepted. 

19.6.">l>  (1908).  Schulthess.  Method  and  apparatus  for 
slaking  lime.     April  28. 

21.959(1908).  Moscicki.  Production  of  oxides  of  nitro- 
gen by  means  of  a  rotary  flame.     April  21. 

24,S23  (1908).  .Sfeyiiis.  .\p|)aratu8  and  process  for 
proiluciiig  iizone.     .\|)ril  28. 


VUI.     (;L.V.ss.  POTTERY,  AND  ENA.MEUS. 

.Applications. 

8974.  Thomson.        Manufacture    of    glass    fioui    i  heap 
material.     April   15. 
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9698.  Leaver,  and  Brittany  China  Clay  Co.  Apparatus 
for  separating  particles  of  different  specific  gravity, 
particularly  for  treating  china  clay.     April  23. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND    CEMENTS. 

Applications. 

8754.  Lockwood.  Manufacture  of  artificial  stone. 
April  13. 

9207.  Goddard.     Concrete.     April   19. 

9229.  Landgraf.  Treatment  of  cement,  ores,  etc.,  in 
the  rotary  furnace. *     .\pril  19. 

9381.  Haddan  (Meramec  Portland  Cement  and  Material 
Co. ).  Waterproof  Portland  cement  and  process  for  making 
same.*     April  20. 

Complete  Specification  Accepted. 

8307  (1908).  Eggenhoffner  and  Sbertoli.  Magnesia 
cements.     April  21. 


X.— METALS  AND  METALLURGY. 

Applications. 

8773.  Talbot.  Utilising  iron  oxides  and  certain  slags 
in  the  manufacture  of  iron  and  steel.     April  13. 

8778.  Schoop.     Welding  objects  of  aluminium  or  ahi- 
I  minium    alloys.     [Addition    to    No.     24,283    of     1907.]* 
April  13. 

8781.  British  Thomson-Houston  Co.  (General  Electric 
Co.).  Manufacture  of  rods  or  filaments  of  refractory  metal. 
April  13. 

8834.  Wales.  Alloys  of  iron,  particularly  for  armour 
plates.*     April  14. 

I      8835.  Wales.     Treatment     of     armour     plates,     etc.* 
April   14. 

8842.  Simpson  and  Oviatt.  Direct  production  of  steel 
from  the  ore.  [Comprised  in  No.  5802,  March  10,  1909.] 
April  14. 

8970.  De  St.  Laurent,  and  Pollux  Synd.,  Lttl.  Alloys. 
April   15. 

9091.  Kelsey  and  others.  Treating  zinc  for  use  in  solder, 
etc.     April  17. 

9108.  Peyton.  Hardening  steel  or  other  metals. 
April  17. 

I      9158.  Weeks.     Apparatus  for  calcining,  desulphurising, 
'  agglomerating,    and    sintering    ores,    etc.     [U.S.    Appl.. 
April  18.  VMIS.]*     April  17. 

9103.  Simpson  and  Oviatt.  Direct  production  of  iron 
■  and  steel  from  the  ore.     April  17. 

9229.   Landgraf.     See  under    IX. 

9286.  Kelsey  and  others.  Soldering  aluminium  and 
other  metals.     April  20. 

9287.  Kelsey  and  others.  Alloy  suitable  for  casting. 
April  20. 

9300.  Martin.  Separating  complex  ores  or  their  pro- 
ducts.    April  20. 

9397.  Levy.  Extracting  tin,  arsenic,  etc.,  from  hard- 
head, tin  smelters"  products,  etc.     April  21. 

9508.  Greene.     Refining  metals  and  alloys.*     April  21. 

9(il4  and  9615.  Sulman.  and  Metals  Extraction  Corpora- 
tion.    Treatment  of  ores  and  mineral  substances.   April  22. 

Complete  Specifications  Accepted. 

5244  (1908).  Clinch-Jones.     Annealing  metals.  April  21. 

12,258  (1908).  Hv.got.     See  under  XL 

12,825  (1908).  Down  and  Morgan.  Rotary  roasting  fur- 
nace.    April  21. 

18,680  (1908).  Lessing.  Briquetting  ore  with  bhist- 
furnacp  slag.     April  28. 

19,163  (1908).  Haddan  (Eccleston).  Ore  concentrators. 
April  28. 

24,244  (1908).  Schneider  et  Cie.  Treatment  of  steels. 
April  28. 

24,685  (1908).  Potter.  Working  manganese  steel. 
April  21. 

28,081  (1908).  Kurz.  Manufacture  of  leaf  metal,  parti- 
cularly leaf  gold.     April  28. 


XL— ELECTRO-CHEMISTRY     AND     ELECTRO- 
METALLURGY. 

Applications. 

8734.  Backus.  Electroplating  apparatus.  [U.S.  Appl., 
April  13,  1908.]*     April  13. 

8863.  W'alton.  Manufacture  of  a  composition  for 
electric  insulating.     April  14. 

9796.  Bradley  and  Williams.  Electrolytic  cells.   April  24. 

Complete  Specifications  Accepted. 

5214  (1908).  Jungner.   Galvanic  gas  batteries.    April  21. 
5223  (1908).   Jungner.   Galvanic  gas  elements.   April  21. 
12,258  (1908).   Hugot.     Electric  furnaces  for  the  manu- 
facture of  steel.     April  21. 


XII.— FATTY   OILS,   FATS,   WAXES,   AND    SOAPS. 

Applications. 

8768.  Finlay.  Manufacture  of  wax  for  candles,  etc.* 
April  13. 

8982.  Welter.  Making  soaps  containing  solvents  of 
fat.*     April  15. 

9441.  Nauton  freres  et  de  Marsac,  and  Tesse.  Sapon- 
aceous neutral  paste.  [Fr.  Appl.,  March  10,  1909.]* 
AprU  21. 

9590.  Bloxam  (Jacobi).  Apparatus  for  cooling  soap. 
April  22. 

9802.  Brown.     Manufacture  of  soap.     April  24. 

Complete  Specification  Accepted. 

9096  (1908).  Pritchard.  Apparatus  for  making  soap. 
April  28. 


XIII.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 

INDIA-RUBBER,  Etc. 

{A.) — Pigments,  Paints. 

Applications. 

8686.  Profes.     Paints.*     April  13. 

8967.  Luciani  and  Battesti.  Apparatus  for  the  manu- 
facture of  artificial  ultramarine.  [Fr.  Appl.,  April  15, 
1908.]*  April  15. 

Complete  Specific.itions  Accepted. 

15,921  (1908).  Newton  (Bayer  und  Co.).  Preservative 
compositions.    April  28. 

18,616  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).    Manufacture  of  pigments  or  lakes.     April  21. 

(B.) — Resins,  Varnishes. 

Application. 

8882.  Hollinger.  Production  of  linoleum  imitating 
wood.*     April  14. 

(C.) — India-Rubber. 

Applications. 

9284.  Markus.     Utilisation  of  waste  rubber.     April  20. 
9794.   Blaisdell.     Manufacture    of    a    unified    mass    of 
strained  rubber.     .\\m\  24. 

XIV.— TANNING,     LEATHER,     GLUE,     SIZE,     Etc. 
Applications. 

8960.  Johnson  (Chem.  Fabr.  Elektro).  Manufacture  of 
compositions  for  use  in  dressing  leather.    April  15. 

9383.  Butfum  and  Carter.  Waterproof  leather  board. 
[Addition  to  and  comprised  in  No.  28,219,  Dec.  28,  1908.]* 
April  20. 

XVL— SUGAR,  STARCH,  GUM,  Etc. 
Applications. 
9148.  Griere.      Direct  conversion  of  sugar  syrups  into 
crystallised     sugar.     [Belg.     Appl.,     April     25,     1908.]* 
April  17. 

9370.  Paira,  and  Administration  der  Mineu  von  Bucha- 
weiler.     Production  of  soluble  starch.*     April  20. 
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XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Application. 

'JI.j7.  Aiiktr.  Storage  and  fermentation  vessels. 
April  17. 

Complete  Specification  Accepted. 

1269  (inOO).  Melhni.ih.  Treatment  of  malt  liquors. 
Aph\  21. 

XVIII.— FOODS;    SANITATION,  WATER 
PURIFICATION;    AND    DISINFECTANTS. 
{A.) — Foods. 
Applications. 

'.1440.  Ikeda  and  Suzuki.  Preparation  of  a  nutritive 
and  flavouring  substance.*     .April  21. 

9f)37.  Epstein.  Treatment  of  cocoa  and  chocolate. 
April  22. 

9(182.  .Jobnson  (Chem.  Fabr.  vorra.  Goldenberg,  Gero- 
mont.  und  Co.).   Manufacture  of  baking  powders.  April  23. 

9711).  Little.     Treatment  of  flour.     April  23. 

Complktk  Si'Kcification.s  Ac<  kptkd.     . 

515')  (1908).  Hogarth.  Treating  and  conditioning 
cereals  and  tlieir  products  and  other  alimentary  substances. 
April  28. 

9ti91  (1908).  Beck  and  Angermuller.  Treating  grain 
preparatory  to  and  in  milling.     April  21. 

11,053  (1908).  Schwartz  and  Schwartz.  Manufacture 
of  aerated  beverages.     April  28. 

19,45.')  (1908).  Rousseau.    Cream  preparation.    April  21. 
(B.) — Sanitation  ;    Water  Pukification. 
Complete  Specifications  Accepted. 

15,570  (1908).  Storey.  Treatment  of  vapours  from 
refuse  destructors,  etc.     April  21. 

27,272  (1908).   Marks     (Oliver-Roche     Co.).  Water 

purifying  apparatus.     April  21. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

8945.  Lederer.  Manufacture  of  sheets  or  objects  from 
cellulose  acetate.*     April  15. 


9340.  Pasmore  and  Gilroy.     Manufacture  of  adhesive 
art  or  coated  papers.     April  20. 

Complete  .Spe(  ification  Accepted. 

28,538  (1908).  Ratignier,  and  Pervilhac  ct  Cie.    Manu. 
facture  of  pellicles  or  tUms.     April  28. 


XX.— FINE   CHKMICALS,  ALKALOIDS,  ESSENTIAL' 
OILS.  AND  EXTRACTS. 
Applications. 

8992.  Bass.     Mixing  machine  for  manufacturing  citrate 
of  lime.     -Vpril  Hi.  i 

9128.  Smythe    and    Smythe.        Prophylactic    kolloid.  I 
April  17. 

COMPLETE  Specifications  Accepted. 

13,790  (1908).  Imray   (Meister,   Lucius,   und   Briiningjl 
See  under  V. 

22,132  (1908).  Justice    (Boehringer   Sohn).       .-^alts 
sulpho  acids  of  guaiarol  carbonate.     April  21. 


XXIL— EXPLOSIVES,  MATCHES,  Ere. 

Application. 

8902.  Pay  and  Goodricke.     Manufacture  of  explosiv 
April  15. 

t'u.MPLETE  Specification  Accepted. 
20,214  (1908).  Palmer.     Explosives.     April  28. 

X.X 111. —GENERAL  ANALYTICAL  CHEMISTRY. 

Applications. 

9368.  Barron  (Moir).  Colour  screensfor  detecting  potass- 
ium.    April  20. 

9518.  Brenot.  Apparatus  for  analysing  gaseous  mixtures 
and  recording  the  result.  [Fr.  Appl.,  April  22,  1908.)* 
April  21. 


499 


Journal  of  the  Society  of  Chemical  Industry. 


No.  10.  Vol.  XXVIII. 


MAY  31,  1909. 


No.  10,  Vol.  XXVIII. 


Liverpool  Section. 


Milling  held  at  the  University  on  Wednesday,  March  10(A, 
1909. 


DIt.    JAMES   T.    CONKOY   IX   THE   CHAIB. 

I.  THE    COMPOSITION    OF    SHEA    BUTTER. 

BY   JAS.    E.    SOUTHCOMBE,   M.SC. 

On  the  Continent  of  Europe  recently  considerable 
attention  has  been  directed  to  the  utihsation  of  shea  butter 
both  as  a  foodstuff  and  as  a  raw  material  for  soap  and 
candle  making,  the  liigh  litre  of  the  fatty  acids  rendering 
't  peculiarly  valuable  in  the  latter  industry,  while  it  has 
been  found  possible  to  use  it  with  considerable  success  for 
soap-making  when  mixed  with  from  10  to  30  per  cent,  of 
other  oils. 

While  these  technical  investigations  have  been  dihgently 
pursued,  the  chemistry  of  the  fat  appears  to  have  received 
but  little  attention,  and  so  far  as  the  author  is  aware,  no 
attempt  has  been  made  to  elucidate  its  composition  since 
the  jjublication  of  Stohmann,*  who  gives  for  the  compo- 
sition of  the  fat  seven  parts  of  tristearin  to  three  of 
triolein,  but  it  has  been  pointed  out  by  Lewkowitsch  that 
these  figures  are  not  in  accordance  with  the  iodine  value 
of  the  fat  determined  by  several  investigators. 

The  wiiter,  having  recently  had  several  samples  of  the 
nuts  and  fat  for  examination,  has  made  a  study  of  the 
composition  of  the  fat. 

Two  varieties  of  Bassia  Parkii  are  known,  the  fruit 
of  which  yields  fats  of  slightly  different  properties,  viz., 
shea  nuts  and  kariti  nuts.  The  fats  from  these  different 
varieties  are  frequently  spoken  of  indifferently  as  shea 
butter,  but  the  constants  of  the  respective  fats  present 
marked  differences. 

Aiialys!"S  of  samples  of  kariti  and  shea  nuts  from  different 
sources  give  the  following  figvires  : — 


Yield 

Saponifi- 

Source. 

of 

Melting 

cation 

Iodine 

fat. 

point. 

value. 

value. 

Per  cent. 

°C. 

Kariti 

Soudan 

35-0 

27 

177-1 

66-0 

— 

32-7 

25 

175-3 

67-1 

Shea 

.   Bida.  Nigeria 

53-6 

30 

183-4 

56-2 

., 

S.  Nigeria 

49-8 

27-28 

173-9 

54-8 

" 

— 

51-3 

30 

177-5 

57-5 

In  the  author's  experience  the  kariti  nut  always  yields 
j  'Considerably  less  fat  of  lower  melting  point  and  higher 
.  J  odine  value  than  the  shea  nut.  The  sample  used  for  this 
I  investigation  was  native  prepared  and  contained  0-6  per 
cent,  of  moisture  and  2  per  cent,  of  foreign  matter  (sand, 
fibre,  kc). 
The  following  table  gives  the  analytical  data  for  the 
I  -sample : — 


1           1          1           1 

1               1  Solidi-               iSaponi- 

Sp.  gr.  !  Meltingi   fving     Acid     flcation  Iodine 

■«8-99°C.    point,      point,    value,    value,    value. 

Reichert- 
Hehneri  Meiasel 
value,     value. 

°C.         "C. 
0-861         29          20-21 

26-17 

178-7 

57-6    1     93-8 

1-15 

Attempts  were  made,  in  the  first  instance,  to  separate 
•the  glycerides  by  fractional  crystallisation  and  a  quantity 
of  tristearin  was  isolated  in  a  fairly  pure  condition,  l5ut 
no  satisfactory  quantitative  separation  could  bo  effected. 
Accordingly  the  purified  fat  was  saponified,  the  resultant 
soaps  dried  and  treated  with  petroleum  ether,  when  3-8 

'  See  Muspratt's  Chemistry,  4th  Edition,  VoL  3,  574. 


per  cent,  of  a  fragrant  resinous  unsaponifiable  matter  was 
extracted.  The  sodium  soaps  were  decomposed  with 
lead  acetate,  and  the  resulting  lead  salts  treated  with 
ether  by  the  process  of  Ruggieri  and  Tortelli.  The  soluble 
lead  salts  yielded  Uquid  acids  absorbing  90-6  per  cent,  of 
iodine,  and  on  oxidation  with  alkahne  permanganate  were 
converted  wholly  into  dihydroxysteario  acid,  no  sativic 
acid  being  detected.  The  sohd  acids  melted  at  52 — 57°  C. 
absorbed  3-2  per  cent,  of  iodine,  and  had  a  molecular 
weight  of  275.  25  grms.  were  dissolved  in  the  minimum 
quantity  of  alcohol  at  0°  C.  and  fractionally  precipitated 
with  magnesium  acetate. 

The   free   acids   from    the   magnesium   soaps  gave   the 
following  figures  : — 


Fraction. 

Weight. 

Melting  point. 

Mol.  weight. 

1 
2 
3 

Grms. 
5-4 
6-1 
7-0 

°C. 
68—68-5                       287 
65—67                        280 
59—60          1              270 

1 

The  residue  fractionally  crystalhsed  from  alcohol  yielded 
a  further  quantity  of  stearic  and  lastly  a  small  amount 
of  lauric  acid  (m.'pt..  43-44°  C.  ;    mol.  wt.,  210). 

A  determination  of  stearic  acid  in  a  separate  portion  of 
the  solid  acids  gave  the  value  90-5,  and  as  no  palmitic  acid 
was  detected  the  sohd  acids  must  consist  of  about  4  to 
5  per  cent,  of  lauric  acid  and  90-5  per  cent,  of  stearic  acid 
contaminated  with  oleic  acid. 

From  the  foregoing  it  would  appear  that  the  insoluble 
acids  in  shea  butter  are  oleic,  stearic,  and  lauric,  with  a 
possible  small  quantity  of  Unolic,  and  accorcUngly  from 
the  iodine  value  of  the  mixed  fatty  acids  we  are  able  to 
calculate  the  approximate  percentage  composition, 
viz.  : — Oleic  acid,  60  per  cent.  ;  stearic  acid,  30 — 35  per 
cent.  ;    lauric  acid,  3 — 4  per  cent. 

Several  samples  of  the  fat  examined  were  distinctly 
rancid,  possessing  a  disagreeable  odour  and  taste  which 
was  not  completely  removed  by  washing  with  alkaU. 
Shea  butter  as  imported  into  this  country  would  appear 
to  be  particularly  Uable  to  oxidation  in  this  way,  since 
the  crude  methods  of  extracting  the  fat  practised  by  the 
natives  leaves  a  considerable  quantity  of  nitrogenous 
matter  in  the  bulk.  It  is  interesting  in  this  connection  to 
note  that  there  is  a  perceptible  rise  in  the  percentage  of 
volatile  fatty  acids  in  butter  which  has  been  stored  for 
some  time. 

Samples  of  crude  and  purified  butter  were  allowed  to 
stand  for  some  months  in  the  laboratory  in  open  vessels. 
The  following  table  shows  the  rise  in  Reichert-Meissel 
value  : — 


Crude  fat. 

Purified  fat. 

Fresh                     

1-10 
1-56 
1-8 

0-75 

Two  months  later    

0-90 
0-90 

The  author  begs  to  thank  the  committee  of  the  Institute 
of  Commercial  Research  in  the  Tropics,  and  Prof.  B.  Moore, 
of  the  Bio-Chemical  Department,  Liverpool  University, 
for  kindly  placing  faciUties  for  this  research  at  his  disposal. 


II.  ANALYSIS  OF  THE  OIL  FROM  THE  SEEDS  OF 
S  Y  MP  HON  I A    GLOB  ULIFERA . 

BY  J.  E.  SOUTHCOMBE,  51. SC. 
The  seeds  are  obtainable  in  considerable  quantity  in 
South  America.  They  are  ovoid  in  shape,  about  1—2  in- 
long  and  J— 1  in.  broad.  The  interior  of  the  seed  is 
mottled  yellowish  white  when  fresh,  but  darkens  on  long 
standing.     On  extraction  with  petroleum  ether  the  seeds 
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jncld  a  dark  reddish-coloured  fat  possessing  the  following 
characters : — 


Sp.  gr.     Melting 
99-100*  C.    point. 

1 

1  Saponi- 
Aeid  flcation 
value.       value. 

1 

Reichert- 
Iodine     Hehner     Meissel 
value.       value.       value. 

0-8849 

S6»C. 

10-1 

194-6 

6«-2 

94-S      1     1-00 

1 

Mixed  fatty  acids. 

Sp.  (ST.      1     Melting       Solidifying         Iodine         Unsaponifl- 
99-100°  C.         point.            point.            value.          able  matter. 

0-891 

48—50°  C.         46°  C.               64'8 

Per  cent. 
1-1 

Disccssiox. 
In  reply  to  some  questions,  Jtr.  SorTHco.MRK  said  the 
natives  extracted  the  fat  by  macerating  the  nuts  with  hot 
water  and  skimming  off  the  fat  from  the  surface,  in  which 
process  it  naturally  hecnnie  contaminated  with  leaves, 
])ulp.  etc.  He  had  not  lieeii  alilc  to  make  any  exhaustive 
examination  of  the  unsaponiliahle  matter,  tjut  it  was  a 
whitish  resinous  mass  possessing  a  fragrant  odour  resem- 
bling vanilla,  and  yielded  a  small  quantity  of  volatile  oil 
on  distillation.  It  might  possibly  be  interesting  to 
examine  it  further,  but  so  far  as  the  utilisation  of  the  fat 
as  a  foodstuff  was  concerned,  the  presence  of  the  unsaponi- 
tiable  matter  would  not  be  objectionable  in  the  least. 


London  Section. 


Meeting  held  at  Burlington  House  on  Monday.  March  1st, 
1909. 


DR.   J.    LEWKOWITSCH   IN   THE   CH.UR. 


SOME  REQUIREMENTS  OF  A  COLOUR  STANDARD. 

BY    JOSEPH    W.    LOVIBOND. 

Colour  standards  must  be  available  for  use  under 
ordinary  daylight  conditions,  and  for  determining  the 
colour  of  liquids,  solids,  or  gases  they  may  l)e  cither 
fixed  points  or  scales,  but  scales  have  a  much  wider  range 
of  appUcation.  The  character  of  the  light  used  in  pre- 
paration must  be  defined,  both  for  intensity  and  com- 
position. The  angle  of  incidence  of  the  light  must  be 
defined,  and  also  the  distance  of  the  eye  froin  the  object 
of  vision,  the  latter  on  account  of  tlie  intensity  of  the 
light  reflected,  the  former  as  causing  variations  in  colour 
and  intensity. 

In  order  to  standardise  the  sensation  of  colour  it  must 
be  correlated  to  a  physical  colour-constant,  for  which 
the  following  have  been  suggested,  and  use<l  with  more 
or  less  success  : — The  solar  spectrum,  the  spectrum  of 
the  arc  light,  the  colours  of  diffused  daylight,  pigments, 
chemical  solutions.  The  solar  spectrum  liaturallv  suggests 
itself  as  a  standard,  and  at  first  appears  to  be  jironiising  ; 
practical  work,  however,  discloses  so  many  complications 
that  up  to  the  present  no  .satisfactory  results  have  been 
arrived  at.  It  does  not  furnish  a  workable  area  uniform 
in  colour  over  its  whole  surface  ;  the  source  of  light 
must  be  intense,  and  no  intense  light  has  yet  l)een  found 
sufficiently  constant,  either  in  intensity  or  in  colour-ray 
composition;  spectrum  colours  arc  only  fully  distin- 
guishable in  a  specially  darkened  room,  whereas  everyday 
work  must  be  carried  on  in  daylight. 

The  range  of  spectrum  colours  is  limited  in  two 
directions  compared  to  the  range  of  daylight  colours, 
in  that  it  has  no  representation  of  mixtures  of  red  and 
violet  which  really  form  one-sixth  of  the  daylight  colour 
cycle,  and,  secondly,  only  one  eomljination  is  possible 
for  any  two  overlapping  monochromes  of  a  given  wave 
length. 

The  spectra  of  incandescent  vapours  may  ]K)ssibly 
prove  to  be  constant  as  standards  fur  definite  colours, 
but  work  up  to  the  present  is  not  very  hopeful. 


H"^ 


Pigmenta  may  ultimately  furnish  reliable  colour 
standards,  and  the  mechanical  difficulties  of  uniformity 
in  chemical  composition,  in  grinding,  in  media,  and  in 
the  manner  of  ])resentment.  may  be  overcome,  but  there 
remain  other  conii)lications.  Few  pigments  are  suffi- 
ciently  pure  to  repi-esent  true  monochromes,  the  i-cds  in 
most  cases  being  tinge<l  with  violet  or  orange ;  the 
yellows  with  orange  or  green  ;  and  the  blues  with  green 
or  violet,   the  proportions   varying  with  each  density. 

In  all  questions  of  mixing  pigmentary  standards,  cor- 
rections are  required  for  variations  in  the  natural  colour 
depth  of  different  pigments,  in  oixlcr  to  l)ring  them  into 
equivalence.  In  water  colours,  for  instance,  one  of  the 
deepest  reds  (carmine)  registers  HI  red  units  ;  the  deei>eiit 
yellow  (lemon  yellow)  only  9  yellow  units  ;  and  the 
deepest  blue  (cobalt)  12  blue  units;  thes»-  nuniljcrs  are 
only  ap|)roximate.  as  tliey  vary  more  or  less  by  every 
maker,  and  at  times  in  different  samples  by  the  same 
maker. 

Comparisons  with  pigments  are  not  readily  made 
with  transparent  liquids  or  gases,  and  the  colours  of 
pigments  arc  not  sufficiently  stable  for  a  lengthened 
period. 

Chemical  solutions  are  already  used  as  colour  standardt  ,^^ 
for  specific   purposes,   but   the  colour  variations  are  too  ':    ^' 
limited     for     wide     application.     They     have.     howc\-er, ! 
proved   of   service  for   many   specific    purposes,    and    ilk  I    ''*, 
verifying  the  equivalence  of  tintometrieal  colour  scaleSi  W"^ 

The  colours  developed  by  the  selective  absorption  at 
diffused  daylight  have,  up  to  the  present,  proved  the  moat 
reliable  as  colour  standards,  but  some  precautions  aiA 
rec|iiircd  in  order  to  insure  constancy  in  reading. 

The  use  of  direct  sunlight  in  colour  comparisons  ii 
known  to  lead  to  confusion,  for  apart  from  variations  is 
intensity,  there  are  quality  variations  at  different  seasonal 
and  at  different  times  of  the  day.  The  colours  developed 
by  direct  sunlight  arc  also  not  in  accord  with  thoat 
dcvelope<l   l)y  the  same  light   after  diffusion. 

No  artificial  light  has  yet  been  found  sufficiently  reliabift 
as  »  standaixl  light  for  colour  comparisons,  l)eing  subjeot 
to  some  of  the  disabilities  of  direct  .simlight.  though 
some  ajij^lications  of  a  limited  character  have  been  obtained 
by  modifying  the  light  of  a  standard  candle,  such  as  the 
measurement  of  fog  densities,  and  that  of  other  lighll 
below  the  intensities  of  ordinary  daylight. 

Diffused  daylight  as  an  illuruinant  is  free  from  most, 
if  not  all.  the  disadvantages  of  direct  lights,  and  has  the 
distinct  advantage,  that  whilst  one  part  of  the  impinging 
beam  illuminates  the  object,  another  part  illuminatw 
the  colour  standards.  The  work  alR-ady  done  leavat 
but  little  doubt  that,  in  reading  colour  sensations  for 
record,  constancy  is  obtainable  by  observing  certain 
conditions,  all  of  which  appear  to  be  within  the  limit* 
of  detiniliiin.  The  priniipal  points  to  l)e  defined  ate 
the  intensity  of  the  light,  the  angle  of  incidence,  and  tbfi: 
degree  of  diffusion. 

Among  the  conditions  of  observation  are  : — Variatioiil 
in  light  intensity,  limitations  of  angle  of  light  incidenot^ 
and  of  degree  of  diffusion,  and  limitations  in  distance 
between  the  eye  and  the  object  and  in  time  of 
observation. 

By  variations  in  light  intensity,  the  variations  incident 
to  direct  lights  as  such  are  not  meant,  but  the  variation* 
due  to  the  f)repondcrance  of  white  light  as  a  component 
of  a  coloured  beam.  Theoretically,  the  smallest  pro- 
portional variation  comes  within  the  range  of  argument^ 
but  the  discriminating  (Kiwer  of  the  human  vision  » 
limited,  with  the  result  that  there  is  a  considerable  range 
of  proportional  variations  in  light  values,  which  appear) 
to  be  constant  to  the  eye. 

In  order  to  define  these  limitations,  mcasurementa  w«»l 
first  made  of  the  six  water  colour  pigments,  red.  orange, 
yellow,  green,  blue,  and  violet,  in  a  diffused  daylight  of 
26  unit.s  intensity  as  reflected  from  the  standard  white 
surface,  then  with  decreasing  intensities  of  the  same' 
light,  which  was  regulated  through  a  conical  rectangular 
hopiH'r  tapering  from  2  feet  to  2  inches  square.  The 
small  emi  was  brought  sufhciently  close  to  the  object, 
as  to  exclude  side  lights.  The  wide  outer  end  was  fitted 
with  shutters,  for  reducing  the  light  inteiuities  by  limiting' 
the   area   of  aperture. 
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Table  A. — Influence  of  light  variations  on  constancy  of  colour 

readings. 

Light. 

area. 

Light 
intensity. 

Eed. 
"  Carmine." 

YeUow. 
"  Lemon." 

Blue. 
"  Cobalt." 

Orange. 
"  Chrome." 

Green. 
"  Emerald." 

Violet. 
"  Fr.  Mauve." 

Sq.  ins. 

Units. 
26 

Red.     Or.     BIk. 
16-9    +    M        — 

Yel.     Or. 
7-0       — 

Blue.     Vio.     Blk.   :     Or.     Red.  Light. 
10-5    +   0-5    +    —  :  6-0   +   3-2   +    — 

Gr.     Yel.  Light. 
6-6   +    —   +   0-05 

Vio.     Eed. 
7-2   +   2-8 

12 
10 

8 

6 
4 
2 

22 

20 
16 

14 
11 

10 

16-9   +   1-1          — 
16-9    +    1-1    +     — 
16-9    +    1-1           — 

18-95+    0-59+0-46 
19-1    +    0-4    +U-5 
20-2    +    0-3    +0-5 

7-0          — 
7-0         — 
7-0         — 

B-9    +   n-1 
6-9    +    O-I 
6-9    +    0-1 

10-5    +    0-5    +     — 
10-5    +    0-5    +     — 
10-5    +    0-5    +     — 

Gr. 
10-7    +    0-2    +    0-1 
11-5    +     —    +     — 
11-5           —           — 

6-0    +    3-2    +    0-05 
6-0    +    3-2    +    0-05 
6-0    +    3-0    +    0-05 

6-2    +    3-0    +     — 
6-0    +    3-4    +     — 
6-0    +    3-4    +     — 

6-6    +     —    +    0-2 

6-6    +     —    +    n-2 
6-6    +     —    +    0-2 

6-4    +     —    +    0-05 
6-4    +    n-2    +    0-05 
6-4    +    0-2    +    0-05 

7-2    +    2-8 
7-2    +    2-8 
7-2    +    2-8 

7-2    +    3-0 
7-4    +    3-0 
7-4    +    3-0 

The  results  on  Table  A  show  the  colour  readings  to 
be  con.stant  until  the  light  intensity  is  reduced  to  10  units 
by  the  8  inch  square  aperture.  These  limitations  between 
26  and  Ki  units  fairly  accord  with  those  between  28  and 
18  already  observed  in  laboratory  practice.  After 
16  units  intensity  tlie  readings  vary,  but  at  different 
rates  for  the  several  colours,  each  colour  having  an 
idiosyncrasy  of  its  own. 

The  proportion  of  incident  light  reflected  to  the  eye 
from  a  flat  surface  varies  with  the  angle  of  incidence. 
Tliis  also  ap))lies  to  colour  rays  developed  by  selective 
aliscirption.  Init  the  rate  varies  for  different  colours,  as 
slimvn  by  the  curves  in  Diagram  B.     The  nature  of  the 


show  that  the  readings  were  uniform  for  all  the  colours 
between  the  perpendicular  and  40  degrees,  after  which 
each  had  a  rate  of  loss  speciflc  to  itself  down  to  an  angle 
of  70  degrees  when  the  object  passed  out  of  view. 

As  this  is  only  a  prehminary  experiment  and  the  first 
of  its  kind,  it  will  be  unwise  to  draw  definite  conclusions, 
but  it  may  be  remarked  that  the  rate  of  decrease  varies 
for  each  colour.  Green,  for  instance,  after  losing 
15-hundredths  of  a  degree  between  the  angles  of  20  and 
40,  continues  unaltered  until  it  passes  out  of  vi.sion. 

By  degree  of  diffusion,  is  meant  sunlight  after  it  has 
been  subject  to  numberless  natural  reflections,  refractions, 
dispersions,  and  absorptions  before  impinging  on  a  surface 


Table  B. 
Colour  Mtasurrmcnls  of  Six   Walur  Colour  Paints  with  Diffused  Daylight  at  different  Angles  of  Incidence. 


Angles     of     Incidence     of     the     Liglit. 


Kinface  also  has  an  influence  in  determining  the  colour 
])rii|)ortions  of  the  beam,  and,  therefore,  care  was  taken 
that  the  pigmentary  surfaces  were  of  similar  smoothness. 
These  facts  made  it  necessary  to  find  the  angle  limitations 
which  gave  uniform  readings.  Experimental  work  has 
already  determined  that  an  inclination  of  15  degrees 
<>!  the  optical  instrument  to  the  objective  surface  gave 
I  niistant  results,  and  also  that  slight  variations  from  this 
I  aiiscd  no  disturbance.  In  order  to  define  the  angle 
limitations  more  precisely,  the  following  set  of  observations 
« ere  made  : — Six  water  (colour  pigments  were  prepared 
.1"  already  described  for  diffused  light,  and  measured  under 
a  diffused  light  of  2<>  units,  the  angle  variations  being 
made  by  altering  the  inclination  of  the  optical  instrument. 
The  results  are  plotted  in  curves  on  Table  B.     The  curves 


already  screened  from  the  direct  lays.  It  was  for  a 
time  considered  that  such  a  hght  when  taken  from  the 
north,  or  from  opposite  the  sun's  meridian,  and  of  a 
luminous  intensity  between  18  and  28  units,  was  constant 
for  colour  comparisons.  This,  whilst  generally  true, 
requires  qualification,  as  some  substances  are  sensitive 
to  colour  changes  within  narrower  limits  than  these, 
especially  when  in  a  bright  sunlight  passing  clouds  reflect 
varying  proportions  of  direct  rays  to  the  object. 

Ten  inches  is  the  best  average  distance  between  the 
object  and  the  eye,  but  the  ordinary  distance  at  whicli 
the  observer  holds  a  book  is  a  factor  to  be  considered. 

On  continuously  viewing  a  colour,  the  nature  of  the 
sensation  excited  changes  as  time  goes  on  ;  this  makes 
it  necessary  to  establish  a  time  limit  for  the  observation 
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of  colour  standards.  I  find  3  seconds'  obserration  for 
dark  colours  and  5  for  light  colours  to  be  the  extreme 
limits  in  practice,  but  I  am  led  to  believe  that  the  ideal 
time  varies  for  the  diiferent  colours,  by  tinding  that 
continued  observation  increase  the  sensibility  for  all 
colours,  but  at  widely  different  rates,  being  the  greatest 
for  red,  and  the  least  for  yellow. 

The  standard  colours  are  derived  from  a  white  light, 
in  such  a  condition  that  it  excites  no  special  colour 
sensation  in  the  vision  at  any  degree  of  intensity  ;  when 
in  that  condition  it  is  composed  of  the  six  colour  rays, 
red,  orange,  yellow,  green,  blue,  and  violet  in  equal 
proportions,  and  is  termed  "  Normal  white."  On  any 
departure  from  this  condition  of  colour-equivalence, 
the  light  becomes  abnormal  or  coloured,  the  colour  being 
that  of  the  one  or  two  preponderatnig  rays,  and  the 
depth  of  colour  being  in  proportion  to  their  preponderance. 
To  measure  a  given  colour,  a  beam  of  normal  white  light 
IS  analysed  to  correspond  to  the  colour,  by  nuans  of  a 
set  of  scales  of  selective  colour  absorbents,  which  are 
colour-constants  by  having  been  co-related  to  freshly 
prepared  pure  chemical  solutions ;  the}'  then  comply 
with  the  essentials  of  a  scientific  scale,  in  that  the  divisions 
are  equal,  and  the  unit  recoverable. 

Besides  the  curves  descriptive  of  colour  measurements 
under  different  angles  and  conditions,  the  author  pro- 
duced a  coloured  illustration  comparing  the  solar  spectrum 
mth  Rood's  diffraction  spectrum  and  a  circle  of  graded 
tints  showing  the  "  Tintometer  cycle  of  colour  constants." 

Discussion. 

The  CuAir.MAN  congratulated  Mr.  I^ovibond  upon 
having  found  a  quantitative  expression  for  colour 
sensation  in  his  tintometer,  an  apparatus  which  had 
acquired  great  practical  importance.  It  was  now  used 
in  the  United  States  as  a  basis  in  cotton-seed  oil  trans- 
actions, and  was  the  only  apparatus  relied  upon.  It  had 
not  yet  become  the  custom  in  this  country  to  buy  cotton- 
seed oil  on  the  basis  of  colour,  as  expressed  by  units  of 
the  tintometer  scale,  but  on  the  Continent,  this  oil  was 
already  sold  by  this  standard.  They  were  aware  that  also 
in  other  industries  the  tintometer  was  largely  used. 

Mr.  Julian  L.  Baker  said  Mr.  Hulton  and  himself 
(this  J.,  1906,  .552)  had  critically  examined  the  results 
afforded  by  the  Lovibond  tintometer,  because  in  the 
malting  industry  it  was  now  customarj-  to  Ijuy  malt  on 
certain  standards,  one  being  the  colour  of  the  hot  aqueous 
infusion.  The}-  found,  as  others  probably  had  found, 
that  buyer  and  seller  did  not  always  agree,  but  they  were 
able  to  narrow  down  the  differences  to  the  position  of 
the  instrument  in  relation  to  the  source  of  light,  and  to 
lay  down  fairly  well  defined  conditions  under  which  it 
would  be  possible  for  different  observers  to  obtain  approxi- 
mately the  same  results.  He  understood  that  Mr. 
I^ovibond  had  further  perfected  his  instrument  by  devising 
a  standard  light :  and  he  was  hoping  they  would  have 
heard  something  about  it. 

Mr.  Grant  Hooper  asketl  if  the  author  said  that  it 
was  necessary  to  provide  an  adjustment  for  focussing  in 
making  observations.  At  the  present  time  the  instrument 
in  general  use  had  no  such  arrangement  and  the  deter- 
minations were  made  at  a  fixed  distance.  Had  the 
author  made  any  progress  in  what  mignt  be  called  a 
neutral  colour  ?  On  each  occasion  when  the  question 
had  arisen  before,  it  had  been  pointed  out.  and  he  thought 
generally  agreed,  that  an  exact  comparison  of  two  different 
colours  which  were  not  of  the  same  brightness  could  not 
be  made.  The  practical  point  to  be  solved  in  connection 
with  the  u.se  of  this  instrument  therefore  seemed  to  him 
to  be  the  production  of  a  neutral  tint  which  would  permit 
of  the  colours  being  dulled  to  the  same  extent  so  that 
the  comparison  could  be  made  under  equal  inten.sity  of 
light.  This  was  now  done  by  a  combination  of  glasses, 
but  a  single  neutral  tint  glass  which,  though  theoretically  it 
produced  nocolour,yet  did  actually  diminish  thcbrightncs.s. 
was  desirable.  There  was  undoubtedly  a  difference  in 
the  sensitiveness  of  the  eyes  of  different  persons,  and 
one  could  not  expect  that  two  observers  with  a  different 
natural  appreciation  of  colour  would  arrive  at  jjrecisely 
the  same  result.  This  of  course  did  not  imply  any  defect 
in  the  instrument. 


Mr.  Lovibond  said  that  was  impossible.  He  should 
like  Mr.  Hooper  to  describe  the  position  of  the  laboratory 
in  which  the  discrepancies  he  referred  to  occurred.  0 
one  got  too  far  within  the  laboratory,  so  that  the  Lght 
became  comi)hcated  by  broken  side  hghts,  there  was 
confusion  at  once,  and  the  vision  of  individuals  would 
from  some  unknomi  cause  differ  j  but  given  a  proper 
amount  of  light  and  the  same  conditions  of  observation, 
he  thought  his  experience  was  sound.  Reliable  work 
could  be  done  with  dayUght  between  16  and  20  units. 
In  his  book  he  said  between  18  and  28,  as  reflected  from 
the  standard  white  surface.  The  direct  daylight  used 
was  about  9  units  stronger,  because  about  9  units  were 
lost  in  the  reflection.  It  was  a  very  poor  daylight  that 
was  below   16  units,  even  on  a  dull  winter's  day. 

Mr.  Grant  Hooper  said  that  Mr.  Lovibond's  experi- 
ments seemed  to  be  a  little  more  fortunate  than  his  own. 
He  had  known  in  the  same  laboratorj-  and  under  the 
same  conditions  of  hght,  two  or  three  different  observers 
to  get  slight  differences.  He  wanted  to  clear  the  ground 
as  it  were,  so  that  those  differences  though  small  in 
amount  should  be  recognised  as  a  margin  of  error  which 
might  be  expected  and  which  should  be  taken  into  account 
with  the  object  of  avoiding  controversy. 

With  reference  to  the  neutral  tint  glass,  it  had  to  be 
borne  in  mind  that  in  comparing  the  colour  of  a  liquid 
under  the  best  conditions  of  light  available  it  was  ofton 
found    that    when   the   colours   had  been  closely  matched 
there   was   still   a   difference    which    bothered    one.     The 
two  were  not  equally  bright,  but  by  putting  in  a  com- 
bination of  colours    producing   a    neutral   tint    an   exMt 
comparison  became  possible.       He  suggested  that  BODMk 
thing   might   be  done  in   the   way   of  developing  a  seiMl 
of  compound   glasses  giving   neutral   tint    by   w'bich  Uw 
degree  of  brightness  could   be  brought  down  to  that  el 
i    the  solution  with  which  one  had  to  deal. 
j        Mr.  Lovibond,  in  reply,  said  it  was  undoubtedly  better 
,    to  focus,  but  it  was  sometimes  necessary  to  havi'  it  out 
of  focus.     For  instance,  when  the  surface  to  be  examined 
was  irregular,  the  colour  of  the  elevations  must  necessarily 
j    vary  from  the  colour  of  the  depressions,  in  which  coso 
it  was  thrown  as  little  out  of  focus  as  possible  .so  as  to  unite 
the    whole    broken   colours   in   one    beam.     That    was  a 
matter  of  practice  ;   there  were  two  or  three  ways  of  doing 
it :    First,  he  had  lenses  of  different  foci  to  dro])  on  tho 
eye  piece,  but  the  readiest  way  was,  to  close  the  cyehds 
a  little,  and  then  a  match  could    be   made   quite   ea-iiW. 
The  description  of  neutral  tint  as  a  pigment  was  scarcely 
a  full  explanation  :    neutral  tint  may  rather  be  described 
j    as   the   difference    between    two    normal   white   lights  of 
different    intensities,    and     is    a])plicable    wherever    thi« 
difference  exists,  as  well  as  in  pigments  of  a  dull  character, 
it  is  easily  measurable  and  is  represented    in    the    tables 
by   numerals  ;     all   such   colours   were   below   the  colour 
purity    of    the    standards    used.      For    colours     brighter 
than  standards  a  measurement  is  effected   by  the  inter- 
position   of    neutral    tint    glasses    of    known    absorptive 
value  which  reduces  the  briglitness  to  that  of  the  standards, 
the  unit  values  of  the  intercepting  glasses  are  then  con- 
sidered as  light   units  in  contradistinction   to  the  lilaok 
factor  of  dull  colours  ;  for  instance,  tho  blue  glass  standanls 
used  are  coloured  by  cobalt  which  has  a  spectrum  absorp- 
tive   band    in    the   green.    thereft)re    bright    greens   more 
frequently  require  a  hght  factor  than  other  colours  :    he 
was  not  sure  that  this  explanation  was  truly  ]thil»>so|)hical. 
but  it  was  at  least  practical  and  delinable.     With  regard 
to  the  difference  in  ob.sen'ers.  he  found  that  the  people 
who    passed    through    his    laboratory    were    all    normal 
(except,  of  course,  the  colour  bhnd)  after  training.  althoUKh 
some  were  longer  learning  than  others  ;    he  thought  that 
the    noticed    differences    of    colour    perception    between 
individuals  was  mainly,  if  not  entirely  due  to    want   of 
colour  education,  or  to  physical  differences  in  the  conditions 
of  observation.     As  an  instance  of  the  latter,  he  called 
to  mind   the  colour  matching  experiments  by  means  of 
mixed  lights  by  Sir  William  .\bney  in  the  olil  days  at 
tho  Society  of  .\rts  which  passe<l  the  lecture  room  screen 
fest.s  ;     he   afterwards   had   an   opportunity   of   repeating 
the  experiments  with  the  late  Professor  Hummel  at  the 
Yorkshire  College.     They  found  no  difficulty  in  matching 
colours  as  at  the  lecture,  the  difficulty  arose  on  changing 
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the  position  of  the  observer  a  little  to  either  side,  or 
forward  or  backward,  when  the  colour  no  longer  matched. 
If  that  held  good  in  ordinary  daylight  observation,  it 
would  easily  be  understood  that  no  two  persons  would 
agree  exactly  ;  because  it  was  almost  impossible  that 
they  could  view  under  exactly  similar  conditions  of 
~ition  and  light  incidence.  It  was  to  overcome  this 
1 -ulty  that  the  optical  instrument  was  designed.  They 
■  ■  !<'  deahng  with  practically  a  new  branch  of  science; 
anil  no   quantitative  colour  work  had  been  done  until  a 

■  "lour   sensation    was   correlated  wnth  a  physical  colour 
■instant.     Up    to    that   point    there  was  no   possibility 

■  t  precisely  defining  a  colour  sensation. 


Muting  held  at  Burlington  House   on  Monday,  JJay  Zrd, 
1909. 


DR.  J.  LEWKOwrrscH   rx  the  chair. 


THE     INDIAN     JIAGNESITE     INDUSTRY. 

BY    H.    H.    DAISS,    F.I.r. 

The  first  idea  of  the  possibility  of  starting  a  magnesite 

1  industry   in    India    seems    to    have   originated    with    Dr. 

Macleod,    who   experimented   with   the   Salem   magnesite 

and  reported  on  it  to  the  Government  of  India  in  1826. 

Hi-  suggested  the  use  of  it  as  a  substitute  for  imported 

nent.     It   is  only   within   recent  years,   however,   that 

:  k  on  anything  like  a  large  scale  has  been  carried  on. 

The  principal  deposits  he  in  the  "  Chalk  Hills."   two 

I  miles  from  the  town  of  Salem  in  the  Madras  Presidency, 

200  miles  west  of  Madras,   and  an  equal  distance  from 

the  port  of  Beypore  on  the  West  Coast.      These  ports 

are    connected    by    the    Madras    Railway,    which    passes 

'.vithin  a  mile  of  the  deposits.     The  magnesite  covers  a 

.■-uperficial  area  of  about  2,000  acres  and  occurs  in  abundant 

,  irregidar  veins  of  unknown  depth,  which  exceeds  60  ft. 

)  The   veins  intersect   an  ultrabasic  intrusion   of    eruptive 

rock  called  dunite.  after  its  prototvjje,  native  at  the  Dun 

M^iuntain,  New  Zealand. 

This  rock,  which  is  ultra-basic  on  account  of  the  absence 

■  t  felspar  and  quartz,  has  undergone  a  series  of  remarkable 

mineral  changes  owing  to  the  non-resistance  of  the  unstable 

'  vine  to  metamoqihic  influences.     The  change  resulting 

he  formation  of  magnesite  may  be  expresseii  somewhat 

..    loUows  : — 

•Dunite 


Olivine  Chromite 

I  ■  .jiitaining  a  little  iron)  I 

Serpentine 
■  A  number  of  varieties,  e.g..  Massive*  Retinalite,  and  Picrolite) 


Magnesite.        Chalcedony.        Silica,  etc. 

Report  on  the  Magnesite  Areas  near  Salem,  by  C.  S.  Middle- 
s,     (Geological  Survey  of  India.) 


Dunite  from  Ihin  Mountain  (Von  Hochstctter). 

Per  cent. 

Silica 42-80 

Magnesia  47-38 

Ferrous  oxide  . .  . .  9-40 

(after  the  chromite  had  been  remove(i). 

Oriental  olivine  (sp.  gr.,  3'351)  (Dana). 


Silica  . . 
Magnesia 
Ferrous  oxide 


Per  cent. 

39-73 

50-13 

9-19 


Serpentine  is  found  widely  disseminated  throughout 
the  deposits  associated  with  the  magnesite,  but  for  the 
most  part  in  small  quantities.  The  magnesite  varies 
shghtly  in  ajjpearance  and  composition.  The  outcrops 
are  of  a  greyish  colour  and  intensely  hard.  Under  the 
surface  it  becomes  softer  the  greater  the  depth  at  which 
it  is  found,  and  in  some  cases  where  water  has  had  access 
to  the  veins  it  can  be  almost  dug  out  with  a  spade,  and 
crumbles  readily  in  the  hand. 

Generally  the  magnesite  is  almost  perfectly  white. 
It  has  a  sp.  gr.  of  3'0  to  3-06,  and  a  hardness  of  aljout  5. 

The  average  mineral  is  of  excellent  quality,  being 
exceptionally  low  in  lime,  silica,  iron  oxide,  and  alumina. 
It  contains  about  96 — 97  per  cent,  of  magnesium 
carbonate,  but  picked  specimens  have  given  as  much  as 
99  per  cent. 

Indian  magnesite. 


Blount. 


1  Pattin-  i        Ferguson. 

I      son       

Dains.  ■    (cargo   ! 

sample).!        i,       |        2. 


Silica 

Iron  oxide   

Alumina     

Manganese  oxide . 

Lime   

Magnesium  oxide 
Carbon  dioxide. . 
(Combined  water. 
Sulphuric  acid  . . 
Phosphoric  acid 
Magnesium  car- 
bonate   

Calcium  carbonate 
Alkalis 


Per  cent. 
0-22 


Xil. 
47-35 
51-44 

.    0-27 


(98-79) 


Per  cent.  Per  cent. 
1-17 


0-29 

0-65 

0-20 

0-83 

46-42 

50-71 
0-16 


0-14. 

0-06 
0-78 
46-28 
50-10 
1-30 
0-03 
0-01 


(97-13)      (96-34) 


99-58 


Per  cent. 
0-31 
0-40 
0-10 


97-80 
0-85 


100-06 


Per  cent. 

1-70 

0-65 

0-10 


traces 


97-40 
trace 


99-85 


Other  sources  of  supply  where  magnesite  is  worked  are 
Euboea  in  Greece,  Styria,  Cahfomia,  Canada,  South 
Africa  and  Macedonia.  The  Greek  magnesite  most  nearly 
approaches  the  Indian  variety. 


Greek  magnesite. 


(J.  Chem.  Soc,  Jan.,  1903).l 


(Ferguson.) 


American 

(Mineral 

Industry, 

1902). 


Hungarian. 


Per  cent. 

Magnesia j  46-09 

Carbon  dioxide    I  51-51 

'  Magnesium  carbonate  '  (97-60) 

I  Silica    .T. . . . .  I  0-38 

.  Lime \  1-68 

■  -\lumina '  0-15 

'  Iron  oxides 0-08 

'  Calcium  carbonate    . .  — 

(^nmbined  water    ....  — 

Carbonate  of  iron....  '  — 


Per  cent. 

45-75 

49-88 

(95-63) 

1-63 

1-44 

0-17 

1-19 


Per  cent. 


93-70 
2-20 

0-10 
0-07 
4-02 
traces 


Per  cent. 


94-00 
3-10 


Per  cent. 


93-00 
2-00 


0-SO 
0-30 
1-98 
0-65 


0-50 
0-07 
4-49 
0-40 


ler  cent. 


93-66 
2-76 


Per  cent. 


94-80 
0-80 


1-10 
3-20 
0-10 


Per  cent. 
46—48 
46—50 

4-5— 5-25 

0.6—0-7 


Analyses  of  dunite  (sp.  gr.,  3"176). 

Per  cent, 

SUica 39-10 

Magnesia  . .         . .         . .         . .         48-26 

87-36 
Iron,     alumina,     manganese,     chro- 
mium, moisture,  etc.     . .  . .         12-64 

100-00 


Magnesite  in  the  raw  state  is  used  chiefly  for  the  manu- 
facture of  carbon  dioxide.  In  the  United  States  of  America, 
magnesite  is  very  largely  used  for  tliis  purpose,  the  gas 
being  obtained  by  calcination  in  retorts.  The  residue 
is  sold  to  makers  of  refractory  bricks  by  whom  it  is  made  up 
into  bricks  for  basic  furnaces.  Jn  some  works  the  carbon 
dioxide  is  evolved  by  the  action  of  sulphuric  acid. 

Calcined  magnesite  is  cf  great  commercial  value.     The 
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calcined  material  may  be  classed  according  to  the  tem- 
perature at  which  the  calcination  takes  place,  as : 
(a)  Lightly  calcined,  or  caustic  magnesia  ;  (h)  dead  burnt, 
sintereil,  or  shrunk  magnesia.  The  caustic  magnesia  is 
obtained  by  calcining  at  a  temperatme  of  800°  C,  and  the 
process  is  best  carried  out  in  a  gas-fired  kiln.  It  is  largely 
used  for  Sorcl  or  oxychloride  cements,  tire-proof  jjartitions, 
plaster,  artiKcial  stone,  steam  packing.  Hooring.  grind- 
stones, millstones,  emery  and  polishing  wheels,  etc. 
At  Salem  the  caustic  magnesia  was  first  obtained  by 
calcination  in  ordinary  lime  kilns.  These,  however, 
gave  an  inferior  product  owing  to  the  contamination  with 
fuel  ash.  A  regenerative  gas-fired  kiln  has  now  been 
erected  and  is  working  satisfactorily,  the  material  pro- 
duced being  a  great  improvement,  both  as  regards  colour 
and  quaUty,  on  the  old  bottle-kiln  material  : — 


calcination  is  required  as  it  is  absolutely  necessary  not 
only  to  drive  off  all  the  carbon  dioxide  but  to  thoroughly 
shrink  the  resulting  magnesia. 

Styrian  magnesite  is  largely  used  for  making  refractory 
bricks,  but  it  contains  a  high  percentage  of  iron  oxide. 

Slyrian  dcud-burnt. 


Per  cent. 

Silica '  2-20 

Iron  oxide   7-70 

Alumina  '  1*02 

Lime ,  4-92 

.MiiKiu-sia 83-92 


90-70 


Per  cent. 
3-40 


4-05 
84-29 


99-34 


Indian  cpustic  magnesia. 

~ 

From  old  kilns. 

Gas-flred  kiln. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Loi!s  on  ignition  . 

4-62 

4-82 

5-76 

1-82 

2-31 

Silica 

1-64 

1-72 

1-36 

— 

— 

Insoluble  residue. 



— 

— 

1-13 

0-54 

Oxide  of  iron  and 

alumina 

1-02 

0-94 

0-74 

0-63 

0-44 

1-53 

2-43 

2-25 

1-06 

1-03 

Mairncsia 

91-03 

90-18 

90-28 

95-80 

96-10 

99-84 

100-09 

100-39 

100-44 

100-42 

The   standard   quaUty   stipulated   for   by   continental 
consumers   at  the   Leipsig   meeting.   December,    1908,   is 
85 — 90  per  cent,   magnesia  with  the  lime  not  exceeding    , 
4  per  cent.,  conditions  which  the  Indian  magnesite  easily    | 
fulfils.  ; 

Sorel  cement  is  formed  by  mixing  the  caustic  magnesia  I 
with  a  solution  of  magnesium  chloride  of  sp.  gr.  1-I(i2  to 
1'263.  This  cement  is  very  hard,  white,  and  of  great 
durability,  and  will  cany  up  to  20  ])arts  of  sand  for  one 
of  magnesia.  When  used  with  sawdust  as  an  aggregate 
it  makes  a  practically  noiseless  and  dustlcss  flooring. 

Dead-burnt  or  shrunk  magnesia  is  obtained  l)y  calcining 
at  a  temperature  of  not  less  than  1700"'  C.  At  .Salem  the 
calcination  is  done  in  a  Schneider  kiln,  but  it  would  be 
preferable  to  calcine  in  a  gas-fired  kiln  to  avoid  con- 
tamination with  the  ash  from  the  fuel.  The  product 
thus  obtained  is  very  basic,  and  has  a  sp.  gr.  of  3  5.  It 
is  free  from  carbon  dioxide,  and  has  practically  no 
tendency  to  absorb  water. 

Indian  dead-burnt. 


Schneid 

er 

kiln. 

Gas-flred 
kiln. 

Silica    

Ferric  oxide   ' 

.\lumina 

Per  cent. 
4-92 

[-       2-74 

1-92 

89-53 

0-39 

Per  cent. 
5-59 

2-20  ■ 
1-67 
89-83 
0-34 

1  Per  cent, 
4-38 
1-02 
0-10 
1-04 

Magnesia 

Loss  on  ignition    

93-12 
0-34 

99-50 

99-63 

100-00 

Dead-burnt  nmgnesia  has  replaced  dolomite  to  a  great 
extent  in  basic  furnaces  because  it  is  not  hygroscopie 
and  can  tlu-refore  be  kept  any  length  of  time  without 
deterioration  whereas  owing  to  the  high  percentage  of 
caustic  lime  in  dolomite  this  material  rapidly  deteriorateg 
on  exposure.  Dolomite  is  useless  after  being  once  used  and 
whereas  oSO  to  1100  lb.  on  an  average  of  this  calcined 
material  is  nciuircd  for  repairs  after  each  o|)en  hearth 
heat,  with  dcud-burnt  magnesite  only  110  to  220  lb.  ig 
required. 

Experiments  have  been  carried  out  in  the  calcination 
of  the  Indian  magnesite  on  a  large  scale  in  electric 
furnaces.  In  this  process  the  magnesia  becomes  partly 
fused,  and  the  resulting  jiroduct  is  a  crystalline  mass  of 
thoroughly  shrunk  material  having  a  specific  gravity  of 
3-58.  The  crystals  have  the  same  well  define<l  cubic 
cleavage  as  periclase — the  natural  crj-stalline  magnesium 
oxide.  This  crystalline  material  has  been  used  with 
much  success  as  a  wash  and  a  lining  in  electric  furnaces. 

Bricks  are  usually  made  in  this  country  by  grinding 
the  dead-burnt  magnesite  in  an  edge-runner  mill,  mixing 
with  wate;  in  sufficient  quantity  to  make  a  plastic  mass, 
and  moulding  in  an  orilinary  hand  brick  press.  The 
bricks  after  careful  drying  are  burnt  in  a  high  tcm[X'rature 
kiln.  Another  process,  however,  is  to  grind  the  crude 
material  and  then  add  water  to  enable  the  crude  to  be 
moulded  into  l)rick.s.  These  arc  then  burnt  and  the 
resulting  bricks,  which  are  about  half  the  volume  of  the 
original  bricks,  are  then  ground  again,  !nixcd  with  water, 
moulded  and  burnt.  The  usual  practice  on  the  continent 
is  to  mix  the  ground  calcined  material  with  tar,  mould, 
place  in  a  hydraulic  ])ress,  and  after  drying  burn  in  « 
gas-fired  kiln.  The  volatile  portions  of  the  tar  escape, 
leaving  in  the  interstices  a  carbonaceous  residue  wliich 
binds  the  whole  together. 

Indian   magnesite   bricks   {sp.    gr.,    3-58)    ( ire.s(Miore/ai 


!S 


(1). 


(2). 


Silica 

Iron  oxide 
Alumina. . . 

Lime 

Magnesia  . . 


Per  cent. 
2-60 

1-91 

I  1-53 

93-94 


Per  cent. 

3-15 
n-53 
0-23 
1-61 
94-28 


4 


The  principal  uses  of  dead-burnt  magnesia  are  as  a 
refractory  lining  for  o])cn-hearth  furnaces  and  converters 
in  the  steel  industry,  for  rotary  kiln  linings  in  J'ortland 
cement  manufacture,  for  furnace  hearths,  crucibles, 
cupels,  and  refractory  bricks.  The  most  refractory 
dead-burnt  magnesia  is  obtained  from  magnesite  con- 
taining little  or  no  lime,  silica,  oxide  of  iron,  and  alumina. 
The  Indian  magnesite  is  exceptionally  low  in  these 
deleterious  comiiounds. 

The  presence  of  much  lime  in  magnesite  bricks  used  for 
high  temperatures  causes  them  to  disintegrate,  and  in 
basic  steel  furnaces  is  said  to  cause  the  phosphorus  to 
pass  into  the  hearth  instead  of  the  slag,  the  hearth  thereby 
becoming  **  rotten."  Silica,  oxide  of  iron,  and  alumina 
are   objectionable   becau.se   they   lower   the   fusing   joint. 

For    dead-burnt    magnesite    a    high    temperature    of 


•9-80 


The  exploitation  of  the  Indian  magnesije  is  as  yet  in 
its  infancy,  but  with  the  immense  quantities  of  such 
excellent  mineral  available  there  is  only  needed  the 
erection  of  suitable  plant  on  a  sufficiently  large  scale 
to  make  this  a  very  largo  and  ])rofitablc  business. 

Discussion. 

Mr.  E.  tlR.VNT  Hooi'EK  asked  if  the  author  had  any 
experience  in  connection  with  the  actual  use  of  the  lliMirini 
of  which  a  spwimen  was  exhibit«l  and  which  he  understooa 
was  made  with  a  mixture  of  magnesium  chloride  and 
calcined  magnesia.  One  might  anticipate  from  the 
known  character  of  magnesium  chlonde  that  there  would 
be  sonie  corn>sive  action  if  the  materia!  were  in  contact 
with  nutal.  es|HHially  iron  :  ami  he  shouM  like  to  know 
if  the  author  had  met  with  any  ix'sult  of  that  kind. 


V«l.  xxvill..  No.  10.1      CAVEN— DETECTION   AND   ESTIMATION  OF   CHLORIDE,   &c. 


505 


Mr.  OscAK  GuTTMANN  asked  if  the  author  was  quite 
certain  that  the  Styrian  magnesite,  of  which  he  gave  an 
analysis,   contained    11-39   per  cent,   of   impurity. 

Dr.  R.  Seligjias  asked  if  he  was  correct  in  under- 
standing that  the  dead-burnt  magnesia  showed  a 
tendency  to  re-absorb  water  ?  He  should  also  be  glad  of 
any  details  about  the  regenerative  gas  fired  kilns  which 
were   being  used   for  calcining   magnesite. 

Mr.  Clayton  Beadle  asked  if  this  flooring  was  laid 
in  situ,  hke  Val  de  Travers  asphalte,  or  made  in  blocks 
like  the  specimens  shown,  and  then  put  down. 

Jlr.  Davis  asked  if  the  floor  covering  was  impervious 
to  water. 

Mr.  H.  H.  D.\INS  in  reply,  said  he  chd  not  think  the 
magnesia  could  be  used  as  a  sort  of  reinforced  concrete 
in  connection  with  steel,  but.  once  the  material  had  set, 
hke  the  s])ecimen  shown,  there  should  be  no  action  on 
metals,  ]n'ovitled  the  metal  and  cement  were  kept  dry 
at  the  ]ioint  of  junction.  The  material  certainly  could  be 
used  for  flooring  without  damage,  and  it  was  largely 
iisi'd  under  various  patent  names  in  London  and  on  the 
rnntiuent.  The  material  was  laid  in  situ — not  made 
into  blocks  and  laid  down.  Various  colours  might  be 
introduced  into  it.  Where  sawdust  was  used,  the  most 
cimvenient  method  was  to  mix  it  dry  with  the  caustic 
magnesia,  make  plastic  with  magnesium  chloride  solution 
and  then  lay  it  in  position.  The  magnesia  cement  formed 
u:is  very  good,  provided  it  was  not  jjlaced  entirely  under 
water.  So  long  as  it  was  exposed  to  atmospheric  changes 
it  was  aU  right ;  but  if  it  were  kept  continuously  under 
xvater  he  thouglit  the  magnesia  would  gradually  disin- 
tegrate and  the  cement  would  lose  its  ]iroperties.  For 
wallsand  building  materials  it  had  proved  cjuite  satisfactory. 
Tlicre  were  buildings  in  London  which  had  been  up  for 
>ome  years  without  any  deterioration.  The  regenerative 
t;as  kiln   was  an   ordinary   shaft  kiln   with   regenerators. 
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DETECTION  AND  ESTIMATION  OF  CHLORIDE  IN 
PRESENCE  OF  BROMIDE  BY  THE  USE  OF 
DILUTE  NITRIC  ACID,  AND  ESTIMATION  OF 
IODIDE,  BROMIDE,  AND  CHLORIDE  IN  MIXED 
SOLUTION. 

BY    B.    M.    CAVEX,    D..SC.,    F.I.C. 

It  was  shown  by  Kebler  (.1.  Anal.  Appl.  Chem..  1892, 
6,  u(i9)  that  when  concentrated  nitric  acid  is  added  drop 
by  drop  to  a  mixed  solution  of  bromide  and  chloride, 
the  bromide  is  oxidised  on  heating,  without  appreciably 
affecting  the  chloride.  Benedict  and  Snell  (.1.  Amer. 
Chem.  Soc,  1903,  25.  809)  have  employed  oA'  nitric  acid 
for  the  same  jjurpose,  showing  that  as  little  as  0-3  c.c. 
N ,'\()0  sodium  chloride  solution,  i.e.,  0-1  mgrm.  of  chlorine. 
can  be  detected  after  eliminating  a  large  excess  of  bromide, 
as  weU  as  iodide.  These  authors  have  thus  shown  that 
this  method  of  detecting  chloride  is  at  least  10  times  as 
delicate  as  the  chromyl  chloride  method  ;  and  it  is 
certainly  more  convenient.  In  spite  of  this,  however, 
they  rejected  the  method  for  reasons  which  will  be  stated 
later.  Further,  this  method  is  preferable  to  the  use  of 
permanganate  or  dichromate  for  the  oxidation  of  bromide, 
because  a  colourless  solution  remains  to  be  tested  directly 
for  chloride. 

Detection  of  chloride. — To  a  small  volume  of  the  concen- 
trated solution  of  the  mixed  alkali  hahdes  10  or  15  c.c. 
of  chlute  nitric  acid  (1  vol.  acid  of  1-42  sp.  gi-.  to  3  vols, 
water)  are  added,  and  the  liquid  is  boiled  in  a  porcelain 
dish.  The  liberated  bromine  quickly  leaves  the  liquid, 
and  the  last  traces  a))pear  within  the  bubbles  at  the 
stirface,  so  that  it  is  at  once  seen  when  the  solution  is  quite 
free  from  bromine,  and  ready  to  be  tested  for  chloride. 
More  dilute  nitric  acid  should  be  added,  if  necessary,  after 


boiUng  for  a  httle  time,  to  prevent  the  concentration 
rising  much  ;  otherwise  chloride  will  be  oxidised  and  lost. 
The  method  is  not  so  satisfactory  for  detecting  traces 
of  bromide,  since  the  liberated  bromine  may  be  vaporised 
by  heating  before  it  is  seen.  Amounts  as  small  as 
2  mgrms..  however,  colour  the  nitric  acid  on  heating  just 
to  boiling  and  allowing  to  stand  for  a  minute.  If  smaller 
quantities  than  this  need  to  be  tested  for,  it  is  better  to 
add  a  little  ]jotasgium  iodate,  as  recommended  by  the  above 
authors.  All  the  bromine  is  then  liberated  at  atmospheric 
temperature,  in  nitric  acid  solution  ;  and  it  is  accompanied 
by  one-fifth  of  its  equivalent  of  iodine,  which  deepens 
the  colour  and  makes  the  reaction  more  sensitive. 

Estimation  of  chloride. — Benedict  and  Snell  {ibid.)  did 
not  employ  the  nitric  acid  method  for  the  qualitative  or 
quantitative  separation  of  bromide  and  cldoride,  because 
they  found  that  when  tliis  acid  was  used  to  oxidise  iodide 
as  «ell  as  bi'omide,  the  distinction  between  the  two  was 
not  sharp,  and  also  because  a  small  quantity  of  iodic  acid 
was  sometimes  formed  by  the  oxidation  of  the  liberated 
iodine.  It  will  be  shown  subsequently  how  iodide, 
when  present,  may  be  detected,  estimated  and  ehminated, 
so  that  dilute  nitric  acid  may  in  all  cases  be  used  to  separate 
bromide  from  chloride. 

strength  of  nitric  acid. — It  was  found  by  a  number  of 
experiments  that  the  acid  of  most  suitable  strength  is 
made  by  mixing  one  volume  of  1'42  acid  with  three 
volumes  of  water.  If  the  acid  is  weaker  than  this, 
evaporation  is  necessary  before  all  the  bromine  is  liberated  ; 
if  stronger,  an  appreciable  amount  of  chlorine  will  be 
lost. 

Details  of  the  process. — A  measured  volume  of  the  solution 
of  the  mixed  halides,  or  a  weighed  quantity  dissolved  in 
a  measured  volume  of  water,  is  placed  in  a  clear  wlrite 
glass  distilling  flask  of  200  c.c.  capacity,  and  there  are 
added  25  c.c.  of  concentrated  nitric  acid  so  diluted  that 
the  total  volume  of  the  liquid  in  the  flask  is  100  c.c. 

The  dilute  acid  may  be  added  through  a  tap  funnel 
which  pierces  a  doubly  bored  cork  fitting  the  neck  of  the 
flask.  The  stem  of  the  funnel  nearly  touclies  tlie  bottom 
of  the  flask,  and  through  the  other  hole  in  the  cork  passes 
a  tliermometer  which  is  suspended  in  the  liquid.  The 
delivery  tube  of  the  flask  is  connected  with  a  wash  bottle 
containing  a  little  water,  and  tliis  in  turn  is  joined  to  a 
water  pump,  so  that  air  can  be  drawn  through  the  solution 
in  the  ilask  in  order  to  displace  the  liberated  bromine. 

On  heating  the  solution  in  the  flask,  while  air  is  gently 
dravvii  through  it,  bromine  is  set  free,  the  solution  rapidly 
deepening  in  colour  as  the  temperature  approaches  80°. 
Boiling  for  one  minute  suftices  to  complete  the  reaction, 
and  then  the  source  of  heat  is  removed,  and  a  brisk  current 
of  air  drawn  through  the  solution  as  it  cools.  At  the  end 
of  about  five  minutes,  or  even  in  less  time,  the  solution 
will  be  perfectly  colourless,  and  is  then  ready  for  the 
estimation  of  the  chloride.  It  is  well,  however,  to  continue 
the  aspiration  for  another  minute  after  the  hquid  appears 
colourless.  If  all  the  bromine  had  not  been  liberated 
when  the  heat  was  removed,  the  decolourisation  of  the 
solution  would  be  much  slower.  The  rapid  fading  of  the 
colour  is  therefore  a  sign  that  oxidation  is  complete. 

For  the  estimation  of  chloride,  excess  of  standard  silver 
nitrate  is  added,  and  the  excess  titrated  with  ammonium 
thiocyanate.  according  to  the  method  of  Volhard,  after 
the  silver  chloride  has  been  filtered  off. 

The  bromide  present  is  estimated  by  difference,  after 
titration  of  the  total  halide  by  the  ortlinary  method. 

Results. — The  following  results  have  been  obtained  : — 


Weight  of 

potassium  chloride 

taken. 


grm. 
0-1 
0-2 
0-5 


Weight  of 

potassium  bromide 

added. 


Weight  of 

potassium  chloride 

found. 


grm. 
1-0 
1-0 
1-0 


grm. 
0-1004 
0-2007 
0-5004 


The  potassium  bromide  employed  was  Kahlbaum's, 
but  it  was  not  quite  free  from  chloride.  By  t\\  o  estimations 
of  this  salt  by  the  above  process,  10  grams  being  taken  for 
each  estimation,  0-085  and  0-081  per  cent,  of  potassium 
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chloride  was  found.     This  correction  has   been  applied 
in  the  above  results  and  in  those  that  follow. 

In  the  following  estimations  the  amount  of  bromide 
has  been  obtained  by  difference,  the  total  halide  being 
titrated  either  in  neutral  or  acid  solution. 


A 

Taken. 

Found. 

Potassium  chloride 

Potassium  bromide 

0-1801 
0-1908 

(i.) 
0-1602 
0-1921 

(il.) 
0-1599 
0-1922 

B 

Taken. 

Found. 

Potassium  chloride    

I'otassiurn  bromide    

0-1181 
0-1562 

(1.)            (ii.) 
0-1188      0-1191 
0-1554       0-1551 

(iii.) 
0-1181 
0-1565 

[In  example  B  three  separate  estimations  of  potassium 
chloride  were  made  from  the  same  solution  ;  and  the 
nuan  of  two  titrations  of  the  total  haUde.  one  done  in 
neutral,  the  other  in  acid  solution  (29-01  and  28-95  c.c. 
.V/10  silver  nitrate  respectively)  was  used  for  the  three 
estimations  of  potassium  bromide  by  difference.  In 
(i.)  and  (ii.)  the  solution  was  aspirated  for  about  five 
minutes  after  boiUng  for  one  minute;  in  (iii.)  aspiration 
was  continued  for  seven  minutes.] 

If  the  at)ovc  directions  are  carefully  carried  out  the  loss 
of  chlorine  wl\ich  occurs  is  less  than  can  be  estimated  by 
an  ordinary  volumetric  jirocess.  and  accurate  results  can 
always  be  obtained.  The  process  is  rapid,  indeed  the 
removal  of  the  silver  chloride  by  filtering,  which  is 
necessary  before  titration  with  thiocyanate.  is  the  most 
lengthy  part  of  the  operation.  This  tiltcring  may  of  course 
be  avoided  l)y  titrating  the  chloride  directly  in  acid 
solution,  employing  the  shalcing  method. 

The  process  is  convenient  for  determining  the  purity  of 
commercial  specimens  of  potassium  Ijromido,  which  often 
contain  chloride,  or  it  might  be  employed  for  the  valuation 
of  Kelp  hquors.  It  is  less  well  adapted  for  estimating 
small  quantities  of  bromide  in  chloride,  ijeoause,  if  large 
(juantities  of  the  latter  are  taken  for  estimation,  some 
chloride  will  l)e  lost  l)y  oxidation,  even  if  tlie  concentration 
of  the  solution  is  not  sufficient  for  liydrogen  chloride  to  l)e 
evolved  on  boiling.  (Solutions  stronger  than  .V/2  lose 
hydrocliloric   acid  on   lioiling.) 

For  example,  1  gram  of  potassium  chloride  was  heated 
with  100  c.c.  of  dilute  nitric  acid  in  the  usual  way.  and  the 
evolved  vapours  led  through  silver  nitrate  solution. 
An  ap])recialjle  quantity  of  silver  chloride  was  prccijiitated  ; 
although  when  the  same  quantity  of  potassium  chloride 
was  heated  with  dilute  sulphuric  acid  no  chlorine  passed 
over. 

Ealimation,    of     iodide,    bromide    and    chloride    in    mixed 
solution. 

The  volumetric  estimation  of  iodide,  bromide,  and 
clilnride  necessitates  three  operations,  two  of  which  are 
the  titration  of  total  halide,  and  of  the  remaining  chloride, 
after  removal  of  iodide  and  bromide.  For  the  third 
operation  the  choice  lies  between  two  possible  modes  of 
procedure,  which  are:  (a)  elimination  of  iodide,  followed 
by  titration  of  the  mixed  bromide  and  chloride,  so  that 
iodide  is  determined  by  difference  :  (6)  direct  estimation 
of  iodide,  and  determination  of  bromide  by  difference. 
Apart  from  experimental  considerations,  the  latter  method 
is  preferable,  because  the  equivalent  of  bromine  being  ; 
less  than  that  of  iodine,  the  proportional  error  in  titration  i 
is  not  so  great.  Moreover,  when  iodide  is  titrated 
independently,  the  amount  of  the  substance  taken  can  be 
adjusted  to  the  proportion  of  this  constituent  present. 
Both  methods,  however,  have  Ijeen  employed  with  success. 

Titration  of  total  halidt. — For  tlie  titration  of  total  halide 
the  use  of  chromate  indicator  in  neutral  solution  would  \ 
naturally  be  adopted,  but  I  prefer  to  add  excess  of  standard  } 
silver  nitrate  in  presence  of  dilute  nitric  acid,  to  filter  off  | 
the  lu-ecipitate  of  mixeti  silver  halides,  and  titrate  the  excess  , 
of  silver  by  Volhard's  thiocyanate  method.     This  gives  a    | 


sharper  end  reaction  than  the  titration  in  neutral  solution, 
since  in  the  latter  case  the  yellow  silver  iodide  somewhat 
masks  the  colour  of  silver  chromate. 

Elimination  of  iodidt  hy  nitrous  acid. — For  the  elimination 
of  iodide  the  well  known  reaction  with  nitrous  acid  may 
be  employed.  A  weighed  quantity,  or  a  small  measured 
volume  of  a  solution  of  the  mixed  halides  is  placed  in  a 
200  c.c.  distiUing  flask,  and  acidified  with  2  or  3  c.c.  of 
dilute  sulphuric  acid.  About  0-5  grm.  of  the  pureet 
obtainable  sodium  nitrite,  dissolved  in  a  little  water,  is 
added,  the  solution  is  lieated,  and  air  aspirated  through  it 
for  a  few  minutes  till  the  liberated  iodine  has  disa)ipoared, 
and  the  solution  is  colourless.  The  solution  is  then  ready 
for  titrating  the  mixed  bromide  and  chloride  :  or  for 
oxidising  the  bromide  with  dilute  nitric  acid,  as  descrilwl 
above,  so  that  the  remaining  chloride  may  be  titrated. 
It  must  be  observed,  however,  that  sodium  nitrite  neaily 
always  contains  more  or  less  chloride  ;  the  amount  of 
chloride  in  the  specimen  used  must  therefore  be  estimated 
and  allowed  for. 

Direct  citimalion  of  iodide. — In  order  to  estimate  iodide 
directly  in  presence  of  bromide  and  chloride,  a  reagent 
must  be  employed  which  oxidises  hydriodic  acid  without 
affecting  liydrobromic  or  hydrocliloric  acid.  Ferric  salts 
are  known  to  possess  this  degree  of  oxidising  ])0«er; 
and  a  volumetric  process  depending  on  the  distillation 
of  iodide  with  acidified  iron  alum  solution  lias  already 
been  employed  (vide  TreadweU's  "  Analytical  Chemistty, ' 
Vol.  II.,  English  Edition,  p.  517).  There  is  no  noisd, 
however,  to  collect  the  iodine:  for  an  accurate  estimation 
of  iodide  can  be  made  by  boiling  the  mixed  halide  solution 
with  dilute  sulphuric  acid  and  excess  of  iron  alum  until 
no  more  iodine  vapour  is  evolved  ;  and  then  cooling  the 
solution,  and  titrating  the  ferrous  iron  produced  by 
reduction  by  means  of  standard  dichromate.  Care  mart 
be  taken,  however,  not  to  use  a  large  excess  of  iron  alam, 
for  if  the  remaining  ferric  salt  is  too  concentrated  its 
presence  masks  the  end  of  the  reaction  with  ferrieyanide, 
owing  to  the  brown  colour  of  ferric  ferrieyanide. 

Elimination  of  iodide  and  bromide  uithoiit  the  ute  of 
nitrous  acid. — If  iodide  is  estimated  directly  according  to 
the  method  described  above,  the  use  of  nitrite  may  be 
avoided  :  and  this  is  an  advantage,  since  no  eliloride  need 
then  be  introduced  by  means  of  the  reagents  used,  .'^incc 
iodide  and  bromide  are  both  to  be  eUminnti-d  without 
neee>,sarily  disiriminating  bctsveen  them,  in  order  that 
the  residual  chloride  may  be  titrated,  it  might  be  thought 
that  they  could  be  got  rid  of  together  by  heating  with 
dilute  nitric  acid.  This  is  satisfactory-  enough  for  a  quali- 
tative separation  ;  for  even  if  a  little  iodic  acid  is  produced, 
as  Bencclict  and  .Snell  found  (J.  Amer.  Chem.  Soi-.,  1908, 
25,  80!t).  the  |)resence  of  a  large  amount  of  dilute  nitlio 
acid  will  entirely  prevent  the  precipitation  of  silver  iodate. 
\\'hcn.  however,  iodine,  liberated  on  warming  iodide 
solution  with  dilute  nitric  acid,  is  rapidly  removed  by 
aspiration  of  air.  not  a  trace  of  iodic  acid  luis  been  detected  : 
for,  after  neutralising  the  nitric  acid,  and  then  adding  acetic 
acid  and  pota.ssium  iodide,  no  iodine  is  hberated. 

It  is  for  another  reason  that  it  is  undesiralile  to  attempt 
to  remove  both  iodide  and  bromide  by  means  nf  nitnc 
acid.  When  such  an  attempt  is  made,  whilst  the  hberated 
iodine  ajipears  to  be  rapidly  removed  by  aspiration,  the 
colour  developed  by  the  liberation  of  bromine  fades  very 
slowly  from  the  solution,  so  that  15  minutes  or  more  may 
elapse  after  the  source  of  heat  is  removc-d,  before  the 
solution  bc<omes  colourless  ;  or  it  may  even  be  nccessarj- 
to  heat  the  liquid  again  during  aspiration.  .Since  such  « 
lengthened  treatment  is  likely  to  result  in  loss  of  chloride, 
this  method  of  cUminating  iodide  and  bromide  together 
was  abandoned. 

In   order,   however,   to    determine    the    cause  of    tfai» 

anomalous   behaviour  of   the   mixed   haUdes   with   dilute 

nitric  acid,  the  following  experiments  were  ]>erformcd  : — 

(i.)   10  c.c.  of  .V/10  i>ota,ssium  bromide  .solution  were 

heated  with  !K)  c.c.  of  ddute  nitric  acid  containing  25  c.o. 

of  1-42  acid  :  and,  after  one  minute's  boihng.  the  .solution 

became  colourless  in  24  minutes  when  air  was  aspirate<l 

through  it  as  it  cooled. 

(ii.)  0-1  grm.  of  potassium  iodide  was  treated  in  the 
same  way,  and  the  solution  became  colourless  after 
throe  minutes'  aspiration. 
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(iii.)  10  c.c.  of  iV/10  potassium  bromide  solution,  and 
0-1  grm.  of  potassium  iodide  were  similarly  treated 
■with  dilute  nitric  acid  :  and  after  15  minutes'  aspiration 
a  faint  yellow  tinge  still  remained  in  the  Uquid.  Jlore- 
over,  the  colour  faded  so  slowly  that  it  would  be  diflficult 
to  be  certain  when  it  disappeared. 

(iv.)  Experiment  (iii.)  was  then  repeated,  and, 
after  aspirating  for  five  minutes,  the  yeUow  liquid  in  the 
flask  was  cooled  and  shaken  with  carbon  di  sulphide 
in  a  separating  funnel.  The  carbon  disulpliide  was 
coloured  reddish  brown,  this  colour  being  distinct 
from  that  caused  either  by  iodine  or  bromine.  On 
shaking  with  sodium  hydroxide  solution,  acidifvnng  the 
aqueous  layer  with  dilute  sulphuric  acid,  and  adding 
sodium  nitrite,  a  httle  iodine  was  hberated  which 
coloured  starch  blue. 

It  is  concluded  from  these  experiments  that  bromide 
of  iodine.  IBr,  is  formed  when  dilute  nitric  acid  is  heated 
with  a  mixture  of  iodide  and  bromide,  and  that  this 
compound  is  displaced  less  readily  from  nitric  acid  solution 
than  either  iodine  or  bromine  alone. 

Oxidation  of  iodide  bi/  hydrogen  peroxide. — P.  Jannaseh 
and  Fr.  Zimmermaun  (Ber..  1906.  39.  196-7)  have  shown 
that  only  iodine  is  liberated  from  a  mixture  of  iodide, 
bromide  "and  chloride  by  hydrogen  peroxide  in  presence  of 
acetic  acid  :  and  P.  Jannaseh  has  also  shown  (Ber.,  1906, 
39,  3655—3659)  that  by  the  use  of  dilute  sulphuric  acid 
with  hydrogen  peroxide  the  whole  of  the  bromide  may 
eventually  be  oxidised  and  removed.  Either  of  these 
dilute  acids  may  be  used  in  the  present  case  ;  and  for  each 
estimation  10  ex.  of  2xV  acetic  acid,  or  2  c.c.  2^'  sulphuric 
acid  have  been  employed.  When  sulphuric  acid  is  used 
the  action  is  rather  more  rapid  than  with  acetic  acid  ; 
but  five  minutes  suffice  for  the  removal  of  all  the  iodine 
even  when  acetic  acid  is  used  with  hydrogen  peroxide, 
and  the  hquid,  after  being  boiled,  is  kept  hot  while  air 
is  aspirated  through  it.  A  slight  objection  to  the  use  of 
dilute  sulphuric  acid  is  the  fact  that  it  causes  a  httle 
bromine  to  be  hberated  so  that  the  solution  does  not  become 
quite  colourless.  This  does  not  invahdate  the  result, 
however,  since  all  the  bromide  is  subsequently  to  be 
oxidised  by  dilute  nitric  acid. 

Merck's  or  Kahlbaum's  hydrogen  peroxide  may  be 
employed  ;  both  are  quite  free  from  chloride  :  0-5  c.c.  of 
the  30  per  cent,  solution  suffices  for  an  estimation. 

Summary. — The  processes  finally  recommended  for  the 
estimation  of  iodide,  bromide  and  chloride  in  a  mixed 
Rolution  are  as  follows  : — 

(i.)  Titration  of  total  hahde  in  acid  solution  by 
Volhard's  method. 

(ii.)  Estimation  of  iodide  by  titrating  with  dichro- 
mate  the  ferrous  iron  produced  on  boiling  the  mixed 
hahde  solution  with  iron  alum. 

(iii.)  Titration  of  chloride  in  nitric  acid  solution  after 
successively  eUminating  iodide  by  hydrogen  peroxide 
in  presence  of  acetic  acid,  and  bromide  by  dilute  nitric 
acid. 

(iv.)  Estimation  of  bromide  by  difference. 

Results. — 

/.   Iodide   eliminated   by   nitrous   acid   and   estimated    by 
difference. 


Taken. 

Found. 

(o)    Potassium  iodide    

Potassium  bromide  .... 
Potassium  chloride 

0-1596 
0-1518 
0-1019 

(i.) 
0-1599 
0-1510 
0-1014 

(ii.) 
0-1599 
0-1508 
0-1015 

(ft)    Potassium  iodide    

Potassium  bromide 

Potassium  chloride  .... 

0-1519 
0-1935 
0-1009 

0-1518 
0-1934 
0-1001 

0-1543 
0-1929 
0-1007 

The  difference  between  the  two  estimations  of  iodide  in  (h) 
may  be  attributed  to  experimental  error.  A  small  volume 
of  the  solution  must  necessarily  be  taken  for  the  titration 
of  the  total  halide,  and  of  the  volume  of  decinormal  silver 
nitrate  employed  a  relatively  small  amount  represents 
iodide  owing  to  the  high  equivalent  of  iodine. 


//.  Iodide  estimaled  directly,  bromide  by  difference. 


Taken. 

Found. 

(a)    Potassium  iodide 

Potassium  bromide 

Potassium  cliloride  .... 

0-1013 
0-1923 
0-1021 

(i.) 
0-1013 
0-1938 
0-1028 

(ii.) 
0-1013 
0-1922 
0-1037 

In  (i.)  iodide  was  eliminated  by  hydrogen  peroxide  in 
presence  of  dilute  sulphuric  acid. 

In  (ii.)  iodide  was  ehminated  by  nitrous  acid. 


(b)  Iodide    eliminated    by    hydrogen    peroxide    and    dilute 
sulphuric  acid. 


Taken. 

Found. 

Potassium  iodide    

Potassium  bromide    

Potassium  chloride 

0-1382 
0-1446 
0-1041 

(i.) 
0-1379 
0-1455 
0-1033 

(ii.) 
0-1384 
0-1451 
0-1027 

(f)  Iodide  eliminated  by  hydrogen  peroxide  and  dilute 
acetic  acid. 

Taken. 

Found. 

Potassium  iodide 

Potassium  bromide 

0-1102 
0-1092 
0-1145 

0-1102 
0-1091 
0-1149 

Of  the  numerous  processes  which  have  been  employed 
for  the  estimation  of  mixed  halides  that  of  Benedict  and 
Snell  (J.  Amer.  Chem.  Soc,  1903,  25,  1138)  cannot  be 
excelled  for  accuracy.  These  authors,  however,  do  not 
say  how  long  their  process  takes  to  carry  out. 

With  regard  to  the  final  method  described  in  the  present 
paper,  it  may  be  stated  that  when  the  standard  solutions 
had  been  prepared,  and  also  100  c.c.  of  the  solution  of  the 
mixed  halides,  10  c.c.  of  which  were  taken  for  each 
estimation,  the  above  results  [II.  (c)]  were  obtained  in 
exactly  one  hour. 

Discussion. 

Mr.  J.  JI.  WiLKiE  thought  that  the  superior  accuracy 
of  the  Volhard  method  over  that  of  Mohr  was  not  solely 
due  to  obscuration  of  the  end  point  by  the  yellow  silver 
iodide,  but  to  the  fact  that  in  neutral  solution,  silver 
nitrate  or  alkah  iodide  might  be  so  precipitated  and  so 
lead  to  uncertain  results.  Some  experiments  he  had 
made  though  they  were  not  wholly  conclusive  supported 
this  contention  (c/.  Treadwell,  Vol.  2,  p.  537).  He  was 
highly  interested  in  the  fact  that  bromine  and  iodine  could. 
not  be  removed  in  one  operation  by  boiling  with  nitric 
acid  of  the  specified  strength.  Had  the  author  made  any 
special  investigation  of  this  point  ?  He  thouglit  the 
diffictilty  might  be  got  over  by  the  successive  addition  of 
further  amounts  of  either  bromide  or  iodide  preferably  as 
their  hydrogen  salt  when  the  main  reaction  was  over. 
With  regard  to  the  decomposition  of  iodides  liy  means  of 
hydrogen  peroxide  in  acetic  acid  solution,  did  the  author 
consider  the  reaction  went  to  completion  ? 

Mr.  T.  F.  H.iRVEY  said  that  the  author's  work  would  ■ 
appear  to  provide  a  dehcate  and  rapid  method  for  the 
detection  of  chloride  occurring  as  an  impurity  in  potassium 
and  other  bromides  ;  no  convenient  method  had  hitlierto 
been  devised,  and  a  test  which  was  both  rapid  and  deUcate 
was  greatly  needed.  With  reference  to  the  possible 
oxidation  and  loss  of  chlorine  in  quantitative  work,  if 
present  in  too  large  quantity,  he  would  like  to  know  what 
concentration  of  chlorine  Dr.  Caven  considered  would 
form  a  safe   working  hmit. 

Dr.  Caven  said,  in  reply,  that  he  was  aware  that 
precipitated  silver  iodide   was   believed  to  adsorb  silver- 
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nitrate  or  alkali  iodide  from  solution  ;    but  whether  the    i 
difficulty    of   obtaining   accurate   results   in    titrating   an 
iodide  with  silver  solution  was  entirely  attributable  to  this 
cause  he  did  not  know.     With  regard  to  the  removal  of 
bromide  of  iodine   by   the  addition  of  more  bromide  or 
iodide,  he  did  not  think  this  method  was  advisable  even 
if  it  might  be  effective.     The  important  consideration  is    i 
the  removal  of  bromide  and  iodide  as  speedily  as  possible    | 
so  as  not  to  oxidise  chloride,  and  the  addition  of  more 
bromide  or  iodide  would  necessarily  retard  this  removal. 
The  oxidation  of  iodide  by  hydrogen  ix-roxide  in  acetic 
acid  .solution  is  complete,  for  ,Jannasch  {ibid.)  used  this 
method  for  estimating  iodide. 

In  rci)ly  to  Mr.  Harvey,  he  jireferred  to  use  not  more 
than  O-i  grm.  of  alkali  chloride  in  pres<"noe  of  bromide 
and  iodide,  dissolved  in  100  c.e.  of  dilute  nitric  acid. 
Probably  0-5  grni.  might  be  used  without  io-s.  but  if  more 
than  this  amount  were  employed  oxidation  uf  chloride 
Mould   take   place. 


T.\BLE  II. 


MR.    O.    QCIBEI.L   IX   THE   CHAIR. 


TESTS    FOR    THK    ACTION    OF    CHLORIDES    ON 
CAST-IRON. 

BY    F.    J.    R.    C.UJtTLLA. 

The  fact  that  some  chlorides  attack  iron  and  that 
■ultimately  they  corrode  it  all  away  is  well  known.  Anyone 
however  who  deals  with  chlorides  in  manufacturing 
operations  will  not  find  in  chemical  literature  those 
cautions  that  after  a  short  experience  ho  might  be  led  to 
expect. 

Having  occasion  to  treat  ferrous  chloride  during  the 
manufacture  of  certain  ])roducts  from  ferrous  liquors, 
the  author  some  time  ago  examined  its  action  on  ca.st 
iron.  The  method  adopted  was  the  immersion  of  pieces 
ehipiK'd  from  certain  pig  irons  with  the  intention  of 
selecting  those  that  were  least  acted  on.  The  method 
of  sampling  was  a  rough  one,  but  it  proved  to  be  suiliciently 
accurate  for  the  purpose.  The  more  regularly-shaped 
pieces  were  carefully  measured  to  find  as  nearly  as  might 
l)e  the  area  exposed  to  the  surface  of  the  liquor.  The 
unit   of  area   chosen   was   the  square  eighth  of  an  inch 

•(i"  X  J-')- 

Table  I.  gives  the  result  of  two  days  immersion  in  a 
mixture  of  one  part  of  ferrous  liquor  which  still  contained 
a  little  free  hydrochloric  acid,  and  three  parts  of  water. 
After  immersion  of  the  pieces  of  iron,  the  whole  was 
heated  for  half  an  hour  and  then  put  aside  for  two  days, 
when  the  pieces  of  cast  iron  were  taken  out.  washed, 
dried  and  re-weighed  with  the  results  indicated. 

Table  I. 


Weight, 

grms. 

IjOSS. 

Surface 

Brand  of 

units 

In  miUioutlis 

cast  iron. 

i'xr 

AfUr 

of  a  grm. 

Original. 

immer- 

Total 

per  unit 

sion. 

grm. 

of  ar«B. 

1 

153 

16.351 

16-3-29 

0-022 

143 

93-5 

11-167 

11-134 

0-033 

353 

3 

167 

19-855 

19-818 

0-037 

222 

4 

65 

5-473 

5-450 

0-023 

354 

Hematite. 

175 

37^073 

37-045 

0-028 

160 

Surface 

Weight, 

grniB. 

Loss. 

Brand. 

1  In  mUlionttas 

unite. 

Before 

After 

of  a  Krm. 

ininier- 

immer- 

Total 

piT  unit 

eiou. 

sion.     1 

1 

grni. 

ol  area. 

1 

153 

ie-SK8 

16-264 

0-065 

425 

2 

93-5 

11-134 

11-085 

0-051 

545 

3 

167 

19-818 

19-747 

0-071 

425 

4 

65 

5-480 

5-416 

0-034 

523 

Hematite 

175 

37-046 

a6-96& 

0-080 

457 

The  piece  of  hematite  was  not  from  the  pig.  It  was 
chipped  off  a  plate  that  had  been  once  through  the  cupola. 

A  further  test  was  thi-n  carried  out  on  the  same  jiieces 
of  iron,  but  immersing  them  in  a  mixture  of  one  part 
neutral  ferrous  chloride  and  three  parts  water.  The 
whole  was  heated  for  S5  minutes  atui  then  put  aside 
for  three  days.  The  res\ilts  are  shown  in  Table  II. 
There  would  really  be  sonu-  slight  difference  in  the  surface 
units,  but  the  amount  could  not  be  ])ractically  measured, 
and  in  any  case  no  error  of  imi>ortance  is  introduced  bj 
iaking  the  original  numbers. 


Judging  by  the  values  in  the  last  column,  the  in'estH 
action  that  took  place  in  the  experiments  recorded  ia 
Table  11.  soems  to  have  alteretl  the  relative  resisting 
capacity  of  the  various  irons.  The  character  of  this 
change  is  made  more  evident  ijv  plotting  these  numben 
from   the  last  column  of  both  tables. 

It  would  appear  that  in  the  second  set  of  experimeall 
an  action  nearly  equally  affecting  the  more  corrodilile 
irons  had  taken  place,  in  addition  to  the  original  actiaa 
as  shown  in  Tabic  I.,  the  power  of  resisting  which  they 
still  retained  in  varying  degrees.  One  can  sup|Xiae 
that  these  three  samples  were  equally  acted  upon  during 
the  prolonged  period  of  heating,  namely  8.)  minutM, 
and  that  their  different  resisting  power  only  came  into 
])lay  at  the  lower  temjK-rature. 

The  effect  on  the  more  resistant  irons  according  to 
Table  I.,  viz..  No.  1,  and  hematite,  is  most  remarkable, 
for  No.  1  becomes  bracketted  with  No.  3  and  the  hematite 
quite  loses  its  position. 

.\s  the  experiments  detailed  in  Table  II.  were  conducted 
with  a  less  acid  Hqucr  than  those  in  Table  1.  it  seem 
strange  that  the  action  should  have  been  so  much  greatar 
notwithstanding  the  longer  time  of  exiwsuro.  It  might 
be  supposctl  tliat  when  once  the  ferrous  chloride  WM 
saturated  with  iron  no  further  action  would  mcur.  A 
reasonal)lc  explanation  seems  to  be  that  oxidation  of  the 
iron  in  the  chloiide  takes  place  with  formation  of  flM 
acid  which  attacks  any  metallic  iron  present,  and  sooh 
an  action  may  go  on  for  any  length  of  time. 

Similar  difficulties  are  met  with  in  connection  wMh 
ammonium  chloride,  and  it  becomes  of  equal  ini|H)rtance. 
when  dealing  with  hot  solutions  of  this  salt,  to  lind  irons 
that  will  stand  its  corrosive  action.  The  volatile  nature 
of  ammonia  has  enabled  a  rapid  and  ea.sy  distillation 
test  to  be  devised.  The  iron  to  be  tested  is  boihtl  in  • 
flask  with  a  solution  of  ammonium  chloride  and  the 
resulting  ammonia  absorbed  in  standard  acid.  Thrte 
grms.  of  iron  in  drillings,  .'>  grms.  of  ammonium  chloride 
and  150  c.c.  of  water  are  heated  to  boiling  in  the  distilling 
flask,  and  the  evolved  ammonia  is  then  collected  in 
10  c.c.  of  normal  acid  with  100  c.c.  of  water  for  exactly 
l.")  minutes.  .\s  a  check  a  -second  receiver  can  be  got 
ready  with  the  same  amount  of  acid,  and  the  ammonia 
collected  from  the  same  mixture  for  another  15  minutes- 
It  will  be  found  that  the  difference  is  very  slight  between 
the  two  tests  if  the  boiling  has  been  kept  on  with  the 
same  vigour  throughout.  The  experiments.  dctailt<d  in 
Table  III.,  made  with  drillings  from  No.  4  pig  ii-on  shov 
how  regular  the  evolution  of  ammonia  is  and  how  entirely 
it  depends  on  the  amount  of  iron  used  and  the  time. 
In  all  the  experiments  the  same  amount  of  ammonium 
chloride  was  employed,  viz.,  5  grms. 

Table  III. 


tl 

;«c 


o 
H 
It 

Mi 

m 

m 


Time, 
minutes. 

Ammonia  produced  in  grna. 

Past  iriin  used, 
(jrnis. 

Total. 

In   15 

niiiiutes. 

1 

26 
16 
15-5 
15 

0-019 
0-0299 

0-0352 
0-044 

0-011 

'           0-02S 

3 

4 

0-034 
0-044 

I 
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From  the  above  there  seems  no  reason  for  choosing 
one  particular  weight  of  iron  more  than  another  witli 
which  to  nialie  the  test.  When  one  considers  however 
that  the  action  is  a  surface  one  and  that  driUings  vary 
',\n  size  even  in  the  same  sample  of  cast-iron,  it  is  obvious 
ithat  the  larger  the  quantity  weighed  for  the  test  the 
nearer  will  the  result  be  to  the  truth.  Three  grms.  is  a 
quantity  easy  to  handle,  and  seems  sufficiently  large  for 
the  purpose. 

Experiments  on  irons  obtained  from  various  sources 
have  given  the  results  detailed  in  Table  IV. 

Table  IV. 


c.c.  of  normal  hydrochloric 

acid  neutralised  during 

Cast  irons. 

Average  annnoiiia 

First          1         Second 

15  raiimtea. 

15  minutes.     '     15  minutes. 

grms. 

A   

3-50 

3-50 

0.0595 

B  

2-68 

2-65 

n.0452 

7 

1-13 

1-75 

0-0245 

0 

1-10 

1-60 

0-0229 

E   

1-60 

1-65 

0-0276 

It  is  remarkable  that  the  iron  A  which  was  drilled 
from  the  pig  should  be  the  most  corroded,  since  it  was 
put  forward  as  a  specimen  of  acid-resisting  iron.  Sample  B 
was  from  an  evaporator  plate,  C,  D.  and  E  were  all  drillings 
Bent  by  manufacturers  of  chemical  plant  as  from  iron 
suitable  for  such  purposes.     This  the  tests  seem  to  confirm. 

Differences  that  may  be  thought  considerable  may  be 
observed,  in  the  case  of  samjiles  C  and  D,  between  the 
evolution  of  ammonia  in  the  first  and  .second  periods  of 
15  minutes.  These  are  probably  due  to  the  mixture  in 
the  distilling  flask  not  having  been  brought  to  a  sutficiently 
high  temperature  in  the  preliminary  heating  before 
beginning  to  absorb.  As  before  noted,  this  is  a  point 
of  I'on.sidcrable  im])ortance.  for  when  carefully  attended 
(ii.  1  uncordant  results  are  generally  obtained. 

Table  III.  shows  that  the  tests  need  not  be  carried  on 
fill-  I'xactly  15  minutes,  as  was  done  with  those  recorded 
ill  'i'able  IV.  A  calculation  can  easily  be  made  to  bring 
ilic  results  to  any  standard  period  of  time  that  may  be 
'adoiited. 

.  Fur  moi-e  exact  results,  and  especially  with  irons  that 
(show  any  considerable  resistance  to  the  action  of 
■ammonium  chloride,  and  where  con.sequently  the  quantity 
of  acid  neutralised  is  small,  a  correction  may  be  made 
for  the  dissociation  of  the  salt  itself  when  boiling. 
Five  grms.  of  ammonium  chloride  dissolved  in  150  c.c. 
;of  water  and  kept  boiling  for  one  hour  in  a  .lena  flask 
evolved  O'OOl  grm.  of  ammonia,  which  represents  a 
correction  of  0-00025  as  necessary  for  15  minutes,  the  time 
adiipted  for  the  tests  detailed  above. 

I'lom  the  data  obtained  by  this  test  the  amount  of  iron 
tliai  goes  into  solution  can  be  easily  calculated,  and 
"n,rquently  the  time  during  which  any  particular  casting 
-  Iil,('ly  to  remain  tit  for  its  purpose,  when  employed  in 
i|i|iaratus  to  deal  with  ammonium  chloride  liquors. 

It  i.s  just  to  mention  that  Mr.  G.  K.  Davis  refers  to  an 


experiment  in  which  wrought  iron  was  heated  in  an 
ammonium  chloride  solution  and  the  iron  itself  was 
weighed  to  ascertain  the  effect  (.lournal  of  Iron  and  Steel 
Inst.,  76,  81). 

DisctrssiON. 

The  Ch-IIKMAN  said  that  local  water  caused  considerable 
corrosion  of  boiler  plates.  In  glue-making,  again, 
severe  pitting  took  place  in  the  plates  of  the  vessels  used. 

Mr.  W.  G.  TiMMANS  asked  whether  the  author  had 
confined  his  experiments  to  pig-iron,  or  had  he  also  tested 
actual  castings  ?  He  thought  that  the  question  went 
beyond  the  chemical  composition  of  the  irons.  The 
temperature  at  which  the  castings  were  run  had,  he 
thought,  much  to  do  with  their  soundness,  and  conse- 
quently with  their  resisting  power  to  chemical  action. 
He  had  had  cause  to  complain  of  castings  one  inch  thick 
that  were  quite  porous. 

Dr.  R.  M.  Caven  remarked  on  the  action  of  metallic 
chlorides  which,  with  the  exception  of  those  of  the  alkalis, 
were  almost  all  hydrolysed  by  water,  especially  at  high 
temperatures.  This  would  occur  in  the  case  of  ferric 
chloride,  which  would  seem  to  explain  some  of  the 
experiences  referred  to  in  the  paper. 

Mr.  .1.  GoLDOja  asked  whether  the  tests  had  been  brought 
into  line  with  practical  experience.  How  far  were  the 
samples  dried,  and  could  the  author  say  what  amount 
of  water  cast-iron  would  take  up  ?  He  had  knowledge 
of  experiments  conducted  on  nodules  of  iron  from  the 
coal-measures  which  were  immersedforsome  time  in  water, 
and  then  frozen,  to  break  them  up,  in  order  to  see  their 
structure.  Might  there  not  be  in  cast-iron  these  micro- 
scopical fissures  between  the  crystals  ? 

Mr.  H.  Rogers  suggested  that  a  comparison  of  the 
analytical  results  with  those  of  the  author's  tests  would 
be  most  interesting,  and  possibly  throw  light  on  what 
seemed  anomalous. 

j\lr.  T.  F.  Harvey  asked  whether  any  paiallel  tests 
had  been  made  with  the  immersion  and  the  distillation 
tests. 

Mr.  F.  J.  E.  Cakulla,  in  reply,  said  that  the  action  of 
chlorides  was  more  rapid  on  wrought  than  on  cast  iron, 
so  that  probably  that  would  account  for  the  experiences 
of  their  chairman.  These  tests  had  all  been  applied  only 
to  cast-iron,  on  both  pig-iron  and  to  samples  drillctl  from 
the  actual  castings.  He  would  not  like  to  say  that  a 
good  sound  casting  would  take  up  water,  but  of  course  a 
jjorous  casting  would  do  so.  He  had  selected  sound 
pieces,  which  were  thoroughly  washed  and  dried  before 
weighing,  to  ascertain  the  loss  after  immersion  in  the 
ferrous  liquors.  Dr.  Caven's  remarks  were  most  valuable, 
and  evidently  ammonia  must  not  be  included  with  the 
alkalis  for  the  chloride  certainly  hydrolysed.  The  original 
samples  had  been  dispersed  so  that  no  parallel  tests  were 
made,  the  distillation  test  being  of  comparatively  recent 
origin.  The  latter  was  intended  to  show  the  action  of 
ammonium  chloride,  whereas  the  immersion  test  was 
for  ferrous  chloride,  both  hquors  being  treated  at  different 
stages  of  the  process.  An  analytical  comparison  with 
the  tests  described  would  certainly  be  interesting,  but 
time  had  not  allowed  of  this  being  done.  He  might  say, 
however,  that  typical  analyses  of  the  various  pig-irons 
named  might  be  found  in  metallurgical  books. 
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Patents. 

furmices  or  apparatus  for  supplying  heated  air  for  industrial 
purposes.     J.  R.  Farbridge,  Whitley  Bay.      Eng.   Pat. 
7403,  A])ril  3,   1008. 
Ant  is  forced  by  a  fan  into  a  chamber  situated  in  front 
jf  the  furnace  and  which  can  be  put  into  communication. 


by  means  of  valves  or  slides,  with  the  ash-pit  of  the  furnace, 
with  a  series  of  perforated  heating  tubes  which  supply 
secondary  air  to  complete  the  combustion  of  the  gases, 
and  with  a  chamber  or  chambers  from  which  the  air 
passes  through  the  heating  tubes  proper,  placed  in  the  path 
of  the  products  of  combustion.  The  heated  air  jiasscs 
from  the  heating  tubes  to  one  or  more  chambers  situated 
between  the  heating  tubes  and   the  chamber  supplying 
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air  thereto,  being  in  this  way  protected  from  loss  of  heat 
by  radiation.  The  air  supply  chamber  is  of  such  a  size 
that  an  effective  pressure  can  be  maintained  therein 
so  as  to  cause  an  even  distribution  of  air  through  the 
tubes.— W.  H.  C. 

Classifiers  or  separators  for  materials  o/  different  specific 
gravities.  C.  Churchill,  Boston,  Mass.  U.S.A.  Eng. 
Pat.  7841,  April  8,  1908. 


The  materials  to  bo  separated  are  delivered  alonp  with  a 
stream  of  water  into  the  bottom  of  the  cone.  a.  through 
the  pipe.  I).  The  cone  is  provided  with  propeller  blades, 
n,  the  pitch  of  n  liieh  increases  from  the  bottom  upwards  ; 
these  blades  are  mounted  on  the  hollow  shaft.  ?«,  which  ia 
free  to  rotate  about  a  tixed  shaft,  j,  supjiorted  by  the 
fram?s,  i',  li.  The  cone  is  also  provided  with  an  overflow 
gutter.  /.  and  with  several  valved  outlets,  o.  lixed  at 
different  levels.  The  liow  of  the  water  causes  the  propeller 
blades  to  rotate  and  sets  up  centrifugal  force  within  the 
cone.  The  lighter  particles  are  carried  upwards  and  over 
the  top  of  the  cone  into  the  gutter,  /,  and  the  heavier 
particles  are  drawn  off  at  different  levels  according  to  their 
specific   gravities. — \V.  H.  C. 

Separating  liquid  and  dirt  from  gases  and  steam  by  means 
of  oblique  currents,  separators  and  catch  chambers. 
H.  O.  Klauser,  London.  From  C.  F.  Scheer  und  Co., 
Feuerbach,  (Jerniany.     Eng.  Pat.  8208,  April  13,  1908. 


1 
2- 

r 
s 


s'^H^e.^' 


OiWiu.w. 


Thk  steam  or  gas  to  be  purified  enters  the  apparatus  in 
the  direction  shown  by  the  arrows  and  is  directed  into  the 
curved  catchers,  2,  by  the  angle  pieces,  1.  The  semi- 
circular catchers.  2.  have  return  flanges,  as  shown,  which 
prevent  the  deposited  matter  from  escaping  back  into 
the  stream  of  gas  or  steam.  The  deposited  liquids  How 
away  by  the  openings,  3. — \V.  H.  C. 


i 


Superheating  steam  ;    Apparatus  for  applicable  also 

for   heating    liquids.     J.    A.    Marchant,    Ashtonunder- 
Lyne.     Eng.  Pat.  7635,  April  7,  1908. 

The  superheater  consists  of  a  number  of  pairs  of  concentric 
tubes  (■■  field-tubes  ")  connected  to  one  or  more  headers. 
The  interior  tubes  are  carried  by  removable  hollow  caps 
so  as  to  facilitate  repairs.  The  tubes  are  so  grouped  that 
the  steam  is  forced  to  circulate  through  several  groups 
of  tubes  in  succession.  The  sui)crhcateris  connected  by  a 
tube  containing  mercury  with  a  thermometer  fixed  at  the 
front  of  the  boiler,  in  order  that  the  degree  of  superheating 
attained  may  be  easily  observed. — W .  H.  C. 


Cleaning  or   washing  smoke,   and  for  inducing  draught; 

Apparatus  for   .     J.    Black,    and   A.    H.    and   H. 

Lennox,     Newcastle-on-Tyne.       Eng.      Pat.       14,693,    ^i 
July    10,    1908.  ■*' 


The  invention  relates  to  improvements  in  the  apparatoa 
described  in  Eng.  Pat.  27.917  of  1907.  The  smoke- 
stack, o.  has  an  extension,  h.  closed  at  the  to)i  by  the 
dished  plate,  c.  and  provided  with  openings,  rf,  through 
which  the  smoke  passes  to  the  enlarged  extension,  t 
The  latter  is  contracted  again  to  form  the  section»l 
conduits.  /,  g,  h.  and  is  clo.sed  below  and  provided  with  • 
drain-pipe,  /.  Curved  bafiies,  ;,  k:  o]n-n  in  the  centie, 
are  inserted  between  the  sections.  /.  g.  h.  Water  under 
pressure  is  delivered  from  the  annular  main.  /.  by  the 
pipes,  m,  »/,  to  the  upwardly  tlirected  spraying  jets,  n,  r. 
The  water  is  discharged  through  the  drain,  t. — AV.  H.  C 

Crate  for  carhoi/s,  demijohns,  and  the  like. — I).  C.  Pinkney, 
London.     Eng.  Pat.  10.609,  May  1.5,  1908. 

In  a  crate  for  carboys,  demijohns,  etc.,  having  a  frame- 
work box  to  contain  the  vessel,  and  a  removeable  cover 
having  arms  adapted  to  be  screwed  into  place  for  transit, 
or  to  .serve  as  a  base  with  the  crate  body  ])ivot<ii  on  the 
arms  for  use, — the  combination  with  the  frame-work 
body,  of  expansive  spring  packing  strips  ada)>ted  to  engage 
the  sides  of  the  vessel,  and  cleats  secured  on  to  the 
packing  strips  for  retaining  the  vessel  in  [wsition.  A 
further  claim  specifies  the  use  of  pivoting  pins,  recessed 
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within  the  crate  arms  to  accommodate  them,  and  a 
[cover  for  keeping  them  from  protruding.  When  it  is 
desired  to  empty  the  vessel,  the  cover  is  removed  and 
forms  a  stand  on  wliich  the  crate  containing  the  carboy 
IS  supported  by  trunnions,  so  that  the  vessel  can  be 
tilted  to  discharge  the  contents. — W.  H.  C. 

(liis-fired  shaft-furnaces.     E.   Schmatolla,   London.     Eng. 
Pat.    10.854,   May   19,    1908. 

The  claim  is  for  the  arrangement  of  the  furnace  described 
jin  Eng.  Pat.  1168  of  1908  (this  J.,  1908,  lOOS),  as  a  shaft- 
jfurnace  for  the  continuous  burning  of  materials,  and  for 

the  provision  of  a  coohng  chamber  beneath  the  lire-zone 
I  of  such  a  furnace. — W.  H.  C. 

Dry-kiln  ;    Superheated-steam  ,  and  method  of  drying 

materials  [lumher]  with  stiperheated  steam.  D.  E.  Lain, 
Assignor  to  E.  G.  Jewett,  Bellingham,  Wash.,  U.S. 
Pats.  918,334  and  918,335,  April  13,  1909. 

( 1 ).  The  claim  is  for  the  combination  of  a  drying  chamber 
divided  by  a  diaphragm  into  unequal  parts,  with  a  steam 
generator  connected  to  the  system,  a  superheater,  a  steam 
coil,  and  means  for  mechanically  circulating  the  steam 
through  the  system.  The  system  is  closed  at  all  points 
except  the  exhaust.  (2).  The  drying  jjrocess  consists  in 
:  supplying  a  quantity  of  steam  to  the  system  and  then 
'  cutting  off  the  supply  and  mechanically  circulating  the 
steam.  The  excess  of  vapour  carried  off  by  the  steam  is 
condensed  and  withdrawn  from  the  system,  and  the  steam 
is  continuously  reheated  and  returned  through  the  drying 
chamber  so  long  as  any  vapour  is  given  off  by  the  material 
under  treatment. — W.  H.  C. 

Mixing-machine.  T.  M.  Phillips,  Assignor  to  The  Youngs- 
town  Steel  Co.,  and  E.  L.  Ford,  Youngstown,  Ohio, 
U.S.  Pat.  919,074,  April  20.  1909. 

|.  A  KOT.^KY  drum  mounted  on  hoUow  journals  is  provided 
!  with  lifting  blades  and  with  a  longitudinal  screen  dividing 
it  into  two  compartments,  into  which  steam  is  conveyed 
'  through  one  of  the  hollow  journals. — A.  S. 

Solution  and  precipitation  processes  ;    Apparatus  for  use 

in  .     W.  Hommel,  Assignor  to  Metals  Extraction 

Corporation,  Ltd.,  London.  V.f>.  Pat.  918,749,  April  20, 
1909. 

See  Eng.  Pat.  27,017  of  1907  ;  this  J.,  1909,  416.— T.  F.  B. 

Rtnderinrj  material  of  any  kind  proof  against  the  action  of 

moisture  and  chemical  agents  ;    Process  for  .     A. 

Kronstein,  Karlsruhe,  Germany.  U.S.  Pat.  919,031, 
April  20,  1909. 

See  Eng.  Pat.  2679  of  1901  ;   this  J.,  1901,  460.— T.  F.  B. 

St paratimi  solids  from  liquids  ;  Apparatus  for .    F.  E. 

and  A.  S.  Elmore,  London.  U.S.  Pat.  919,144,  April  20, 
1909. 

See  Eng.  Pat.  26,821  of  1907  ;  this  J.,  1909.  194.— T.  F.  B. 

Drying   machine.     J.   Black,   Newcastle   on  Tyne.     U.S. 
Pat.  919,529,  April  27,  1909. 

See  Eng.  Pat.  12,087  of  1907  ;  this  J.,  1908,  396.— T.  F.  B. 

Concentrating    solutions ;     Process    of    .     E.    Monti, 

Turin,  Italy.     U.S.  Pat.  919,610,  April  27,  1909. 

See  Fr.  Pat.  357,770  of  1905  ;  this  J.,  1906,  113.— T.  F.  B. 

Recovering  vapours  from  volatile  liquids  :    Apparatus  for 

.     H.  Diamanti  and  C.  Lambert,  Paris.     U.S.  Pat. 

919,832,  April  27,  1909. 

See  Fr.  Pat.  372,888  of  1906  ;  this  J.,  1907,  518.— T.  F.  B. 
Acid-proof  tank.     U.S.  Pat.  918,049.     See  XIB. 


II,— FUEL,    GAS,    AND    LIGHT. 

Coal  industry  in  the  year  1907 — 1908  ,•  Position  of  the . 

W.  Bertebmann.     Chem.-Zeit.,  1909,  33,  518. 

The  jiroduction  of  coal,  etc.  (in  metric  tons),  in  Germany 
in  1905,  1906,  and  1907,  is  shown  in  the  following  table  : — 


1907 


1906. 


Coal   

Lignite 

Coke  

Coal  briquettes  . . . 
Lignite  briquettes. 


143,222,886 

62,319,802 

21.938,038 

3,524.017 

12,890,461 


136.479,885 
56,225,189 
20,260.572 


1903 


121.298,607 
52,512.062 
16.358,324 


}      14,500,851  :     13,009,682 


The  German  imports  and  exports  respectively  of  the 
different  products  in  1907  were  :— Coal,  13,729,296  and 
20,017,688;  lignite,  8,963,103  and  22,005;  coke  from 
coal  558,695  and  3,790,642  ;  coke  from  lignite,  25,526 
and  1938  ;  coal  briquettes,  136,320  and  837.775  ;  lignite 
briquettes.  59.084  and  422.300  ;  peat,  peat-coke,  15.214 
and  25,746  metric  tons.  Statistics  relating  to  the  world's 
supjily  of  coal  are  also  given  (see  this  J.,  1909,  301). — A.  S. 

Coal-dust  [in  mines]  and  its  treatment  with  calcium  chloride. 
H.  Hall.  Trans.  Mining  Inst,  of  Scotland.  1908—1909, 
31,  96—118. 

The  author  recommends  the  use  of  calcium  chloride 
for  laying  dust  in  coal  mines,  the  salt  being  u.sed  either 
in  the  form  of  a  concentrated  solution  (48° — 50°  T.),  or 
as  tine  dry  powder  in  seams  where  watering  cannot  be 
resorted  to.  It  is  stated  that  one  application  of  the  salt 
every  three  months  is  sufficient.  Comparative  tests  as 
to  the  corrosive  action  of  calcium  chloride  solution 
(43°  Tw.)  and  St.  Helens  town  water  on  iron,  showed 
that  the  metal  lost  three  times  as  much  in  water  as  in 
the  calcium  chloride  solution  ;  also  that  iron  exposed 
alternately  to  water  and  air  rusted  far  more  quickly 
than  when  exposed  to  calcium  chloride  solution  and  air 
alternately. — A.  S. 

Fuel  from  peat.     M.  Ekenberg.     Iron  and  Steel  Institute, 
May,   1909.     [Advance  proof.] 

Raw  peat  can  be  converted  into  fuel  without  air-drying 
by  a  process  of  "  wet-carbonising,"  which  consists  in 
heating  the  peat-pulp  under  pressure  to  180° — 220°  C.  and 
removing  the  bulk  of  the  water  from  the  product  by 
subjecting  the  mass  to  a  pressure  of  about  50  atmospheres. 
The  water  cannot  be  separated  from  the  raw  peat  by 
pressure  on  account  of  the  presence  of  a  slimy  "  hydro- 
ceUulose  "  which  fills  and  surrounds  the  cells.  This 
substance  is  decomposed  when  heated  with  water  to 
150°  C,  hence  the  '"  wet-carbonised  "  peat  can  be  dried  by 
pressure.  The  weight  of  water  remaining  in  the  pressed 
peat  is  less  with  higher  temperatures  of  carbonisation  ; 
with  a  pressure  of  20  atmosjiheres,  the  pressed  peat 
contains  U  lb.  of  water  per  lb.  of  peat  substance  if  car- 
bonised at '180°  C,  or  1  lb.  if  carbonised  at  200°  C.  Other 
changes  which  occur  during  the  heating  are  an  increase 
in  the  calorific  power  and  in  the  percentage  of  carbon 
in  the  peat  substance,  owing  to  the  sejiaration  of  part 
of  the  hydrogen  and  o.xygen  as  water.  The  heating  is 
carried  out  in  a  regenerative  manner  by  forcing  the  peat- 
pulp  continuously  through  a  battery  of  tubes  in  a  heating 
chamber  ;  the  cold  pulp  passes  through  jackets  which 
surround  the  tubes  conveying  the  hot  pulp  from  the 
heating  chamber  to  the  press.  The  pressed  peat,  after 
air-drying  for  one  week,  contains  25  per  cent,  of  moisture, 
or  less  moisture  than  the  best  ordinary  air-dried  peat. 
The  pressed  peat  can  be  completely  dried  by  heating, 
the  fuel  required  for  '  wet-carbonising  "  an<i  final  drying 
corresponding  to  about  15  per  cent,  of  the  peat  substance 
in  each  case,  or  30  per  cent,  in  all.  The  dried  peat  has 
a  calorific  power  of  11,000  British  thermal  units  per  lb., 
and  can  be  converted  into  briquettes  b_v  the  usual  pro- 
cesses. The  total  fuel  consumption  in  making  peat 
briquettes  from  the  raw  peat  is  about  37  pei-  cent,  of  the 
peat  substance,  and  with  a  flaily  output  of  100  tons,  the 
cost  of  the   briquettes  is  estimated  at  63.   8d.   per   ton, 
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without  recovery  of  ammonia  from  tlie  fuel  used.  The 
briquettes  burn  with  a  long  luminous  Hame.  without 
soot  or  smoke,  and  leave  4  to  5  per  cent,  of  ash.  The 
specific  gravity  of  the  briquettes  is  1-29  to  l-3r>.  and  their 
heatinp  value  i<.  bulk  for  bulk,  equal  to  that  of  coal. 
The  cvai>orativc  effect  when  used  for  steam  raising  is 
high  as  compared  with  coal  of  the  same  h.eat  value,  on 
account  of  the  smaller  quantity  of  air  required  for  com- 
bustion. The  '■  wet-carbonised  "  peat  can  be  converted 
into  peat -charcoal,  and  the  peat  briquettes  similarly 
treated  yield  a  very  strong  charcoal,  or  "  ])eat-coke."' 
This  '■  peat-coke  "  has  a  (rushing  load  of  300  kilos,  per 
sq.  cm.,  and  is  suitable  for  use  in  blast-furnaces.  "  Wet- 
carlionised  peat  can  also  be  used  in  gas-producers, 
and  yields,  per  ton  of  dry  peat  substance.  !IO..")00  cub.  ft. 
of  gas  having  a  calorific  jiower  of  ItiO  British  thermal 
units  per  cub.  ft.,  together  with  4-2  per  cent,  of  tar, 
and  4:5  per  cent,  of  ammonium  sulphate,  7!)  per  cent, 
of  the  nitrogen  being  recovered.  If  the  gas  is  used  in 
engines  ilriving  electric  generators,  the  cost  of  current 
is  as  low  as  wlicn  generated  from  water  power.  Finally, 
the  "  wet-carbonised  "  peat  heated  in  coal-gas  retorts 
or  by-product  coke-ovens,  yields,  per  ton.  17.000—20.000 
cub.  ft.  of  gas  of  !.">  candle-])ower.  having  a  calorific 
power  of  750— S(K)  British  thermal  units  jier  cub.  ft., 
and  therefore  suitable  for  illumination  and  heating. 

—A.  T.  L. 

Comhuntion  ;  Influence  of  surfaces  upon .     \V.  A.  Bone. 

J.  Gas  Lighting.  1909.  106.  300—303. 
.MiXTT^RES  of  combustible  gas  (hydrogen,  carbon  mono.xidc) 
and  oxygen  wei-e  circulated  over  different  solid  substances 
maintained  at  a  constant  temperature  below  the  ignition 
Jioint  of  the  gaseous  mixture.  The  temperatures  emjiloycd 
for  mixtures  of  hydrogen  and  oxygen  were  : — platinum, 
l(iO° — 4'>0''  C.  ;  porous  porcelain  and  magnesia,  430°  ; 
silver.  400°  ;  gold.  2.">0'  ;  nickel.  230"  :  co]>pcr.  204°  ; 
nickel  oxide.  1(10  ;  and  iron  oxide.  200^  C.  In  all  cases 
the  rate  of  combination  was  accelerated  by  the  ])rescnce 
of  the  solid  substance.  With  a  given  substance,  the  rate 
of  combination  in  the  case  of  mixtures  of  the  gases  in 
stoichiometrical  proportions  was  proportional  to  the 
pressure,  but  with  excess  of  either  component,  the 
governing  factor  in  most  cases  was  the  partial  pressure 
of  the  hydrogen.  With  excess  of  hydrogen,  not  only 
was  the  initial  velocity  greater,  but  this  was  continually 
accelerated  as  combustion  proceeded.  The  general  result 
of  the  experiments  was  to  show  that  the  idea  that  surface 
combustion  consists  of  a  rapidly  alternating  series  of 
oxidations  and  reductions  of  the  surface,  is  untenable. 
The  combustilile  gas.  in  most,  if  not  in  all.  cases,  is  in 
some  way.  either  by  direct  contact  with  the  surface, 
or  by  some  influence  exerted  by  the  surface  on  the  gas 
not  actually  occluded,  rendered  active,  and  is  then  burned 
with  extraordinary  swiftness.  In  some  cases,  jirobably 
with  copjKT.  it  is  not  the  combustible  gas,  but  the  o.fygen 
which  is  thus  influenced.  The  rate  at  which  the  combus- 
tible gas  which  has  been  rendered  active,  is  binned  is 
very  much  greater  than  the  rate  at  which  the  gas  is 
rendered  active,  so  that  the  latter  is  the  controlling 
factor.  Whilst  under  ordinary  conditions  methane  burns 
at  a  rate  twenty  or  thirty  times  quicker  than  hydrogen 
does,  yet  in  contact  with  a  solid  substance,  so  great 
is  the  action  of  the  surface  on  the  hydrogen,  that  the 
latter  is  burned  before  the  hydrocarbon  is  appreciably 
affected.  The  author's  study  of  the  effect  of  surfaces 
upon  combustion  leads  him  to  conclude  that  in  order  to 
attain  the  highest  efticieney  in  heating  by  gas.  it  is 
essential  to  introduce  as  much  surfaie  combustion  as 
IKissible,  that  is.  to  proceed  so  that  combustion  takes 
place  as  far  as  possible  in  contact  with  the  hot  surface. 

—A.  S. 

Iron  carbonyl  in  coeil-gnn.     ,1.  X.  E.  Teune.  jun.     J.  Gas 
Lighting,  1909.  10«.  H7. 

lNtANDl-:s(KS<  E  mantles  used  with  coal-gas  produced  in 
a  new  Dutch  ga.s-works.  were  found  to  rapidly  lose 
illuminating  power  and  become  coverc<l  with  a  yellowish- 
brown  deposit.  The  author  found  this  to  be  d'ue  to  the 
presence  in  the  gas  of  volatile  iron  carbonyl  (sec  Mond, 
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this  J.,  1892,  750).  The  presence  of  the  iron  carbony 
was  detected  in  the  gas  taken  from  the  outlet  of  the  tai  i 
extractor,  and  a  small  quantity  of  iron  oxide  was  foum  il 
in  the  water  in  the  washer.  The  gas  contained  7  jK-r  cent  * 
of  carbon  monoxide,  and  it  ap|x'ars  pi-obable  that  tin  ; 
iron  carbonyl  was  produced  by  the  action  of  the  carbor  i, 
monoxide  on  the  iron  of  the  mains  at  a  low  temperature.J^ 
Gas  taken  from  the  hydraulic  main  was  free  from  iroD,| 
and  hence  the  iron  carbonyl  was  not  jtroduced  at  highi 
temperatures,  iron  carbonyl  is  not  acted  upon  Dyl 
dilute  hydrochloric  acid.  VVhen  the  gas  was  examinedl 
some  weeks  aft<'r  the  first  occasion,  less  iron  carbonyl' 
was  present,  probably  owing  to  the  surface  of  the  maii^  . 
having  bcef)me  covered  with  tar  and  naphthalene,  nhiohJ 
would  ))rcitect  the  iron  from  the  action  of  the  gas.  (9fi|| 
also  this  .J.,  1900,  31,  ,J21.)— A.  S.  I 

Incandescent  mantles  ;  Sarnie .     C.  R.  Bohm.     C'luni.-  ^ 

Zeitung,  1909,  33,  447. 
Ramie  mantles,  which  were  first  introduced  in  IS'.IT. 
have  now  almost  entirely  displaced  cotton  mantles  io 
(Germany,  and  it  is  estimated  that  ramii'  is  now  U8ad|| 
for  three-fourths  of  the  worlil  s  production  of  incut' 
descent  numtles.  Kaniie  mantles  give  a  greater  intensilyl 
of  light  than  cotton  mantles  owing  to  the  roughness  of  tliaj 
thread  compared  with  cotton,  and  where'as  a  eottO^' 
mantle  loses  its  shajie  and  gives  only  half  the  origiiuAli 
light  after  a  life  of  100  hours,  the  light  of  a  ramie  mantle' 
decreases  only  by  10  [kt  cent,  in  the  same  time,  and  llu- 
average  life  is  liOO  hours.  The  ramie  thread  is  stroMtfir 
than  cotton,  so  that  a  finer  thread  can  be  used.  The 
collodionised  mantles  are  cpiite  strong  enough  to  penmt 
of  export. — A.  T.  L,  , 

Patents. 

Lignite   and   peat ;     Process    for   utilising    the    briqueUi 

(binding)    properties    of    .     A.    Zindler.     Fr.    Patb 

395,385,  Oct.   10.  1908. 

LiOMlTE  and  peat  can  be  briquetted  by  means  of  tilt 
bituminous  matter  they  contain.  The  claim  is  for  tte 
utilisation  of  this  property  to  form  briquettes  with  otbe^ 
bodies  such  as.  for  examjile  :  — t'oal  and  coke  dusti 
coal  dross,  iron  filings  and  turnings,  fluxes,  blende^  ! 
blast-furnace  dust,  pyrites,  etc. — W.  fi.  C. 

Coal  tar  ;    Process  of  treating  in  order  to  allow  jt 

to  be  used  as  a  combust iltle.  R.  Garzon.  Fr.  Pak 
395,799.  Oct.  29,  lSt08.  Under  Int.  Conv,.  Jun* 
8,  1908. 

The  tar  is  heated  to  render  it  more  fluid  and  is  then 
injected  by  an  atomiser  into  the  furnace  by  oomi)res8ed 
air.  Atomised  water  is  injected  into  the  furnace  along 
with  the  tar  to  ensure  regular  and  complete  combustion. 

— W,  H.  C. 

Oven   for  the  cntciuation   of  coal  or  other   materials.     L 
Wirtz.     Fr.   Pat.   395.497,  Oct.   20.    1908. 

The  apparatus  consists  of  a  number  of  narrow  vortical 
coking  chambers  separated  by  hollow  walls  through 
which  the  heating  gases  cireulate.  The  ovens  terminate 
above  in  a  common  charging  and  gas-collecting  chamber 
and   below   in   a  common   discharge  chamber.^W.  H.  C 

Gas-producer.     .J.  Fielding.  (Jloucester.     Eng.  Pat.  14,292, 
July  t).   1908. 

The  producer,  which  is  suitable  for  use  with  bituminous 
fuel,  is  worked  with  an  upward  draught,  and  the  bulk 
of  the  gas  is  taken  off  by  an  outlet  at  a  level  where  the 
fuel  is  incandescent,  so  that  the  gas  contains  only  a  small 
proportion  of  condensable  matter.  The  bulk  of  the 
condensable  gases  are  taken  off  at  the  top  of  the  (iroducor 
and  burnt  under  a  boiler  to  generate  the  steam  required 
to  prevent  the  formation   of  clinker  in   the  prmlucer. 

—A.  T.  L 

Water- and  cexil-gas  ;    Apparatus  for  manufacturing  . 

II.  W.  Benner,  Chamljersburg.  Pa.  U.S.  Pat.  918,727, 
April   20.   1909. 

The  ap]>aratus  comprises  n  water-gas  producer,  a  super- 
heater,  and  a  chamber  containing  a  number  of  coal-gM 
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ctorts  surrounded  by  chequer-brickwork.  Each  part 
|if  the  apparatus  is  connected  to  the  other  two  parts 
J)y  ralved  connections.  During  the  air-blow  in  the 
iroducer,  the  products  of  combustion  are  passed  through 
he  chamber  containing  the  retorts  and  tlien  through 
he  superheater,  and  during  the  steam-blow,  the  water- 
;a8  is  passed  direct  to  the  superheater. — A.  T.  L. 

Jas-producer  for  heating  ga^  retorts  or  for  other  fmrposes. 
P.  V.  Parsv.  First  Addition,  dated  Nov.  5.  1908,  to 
Fr.  Pat.  393,810,  Xor.  6,   1907  (this  J.,   1909,  131). 

rHE  patent  relates  to  means  for  preheating  the  air  supply 
or  the  retort  served  by  the  producer.  For  this  purpose 
regenerator  is  arranged  at  either  side  of  the  producer 
n  the  lower  part  of  the  retort  oven.  The  hot  combustion 
iroducts  from  the  oven  pa.ss  in  a  downward  zigzag  path 
letween  hollow  horizontal  partitions  in  the  regenerators, 
md  the  air  passes  in  an  upward  zigzag  path  through 
hese  partitions.  The  heated  air  is  deUvered  from  each 
•egenerator  through  a  horizontal  burner  pipe  into  the 
)ven,  where  it  meets  the  producer  gas  issuing  from  the 
lorizontal  branches  of  a  central  channel  arranged  along 
lie  top  of  the  producer  chamber. — A.  T.  L. 


las-producers.     C. 


Lefebvre.     Fr. 
1907. 


Pat.  39.5,510,  Dec.  30, 


Fhe  gas-jiroducer,  which  is    adapted  for  use  with  wood 
nd  other  vegetable  fuels  as  well  as  with  coal,  comprises 
two  chambers  of  refractory  material  formed  within  a  single 
;asing.     The  first  chamber  serves  for  the  production  of  gas 
.nd  the  second,   which  is  provided   with  a  vaporiser,  is 
packed   with   coke   and   serves   as   a  dry   scrubber.     The 
cue!  in   the   producer  chamber  rests  on   a   horizontal   or 
slightly  incUned  hearth,  and  a  vertical   grate  is  arranged 
it  the  front  of  the  hearth.     The  gas  leaves  the  producer 
:hamber  opposite  to  the  grate,  and  passing  downwards 
it  the  back  of  the  hearth  is  led  under  the  hearth  of  the 
scrubber  chamber  and  enters  the  latter  chamber  at  each 
lide  of  the  hearth.     Dust  is  deposited  by  the  gas  in  the 
space  beneath  the  hearths  of  the  two  chambers,  and  the 
ashes  and  clinker  on  the  hearth  of  the  producer  can  be 
ilished  over  the  back  of  the  hearth  into  this  space,  which 
S  cleared   through   doors  at  its   ends.     The   upper   part 
jf  the  producer  chamber  is  provided  with  a  door,  and  air 
jr  air  and   steam  can   be   admitted   either   at   this  door 
Dr  through  the  grate,  the  producer  working  with  a  down- 
draught,  or  with  a  horizontal  draught  accortUng  to  the 
mature  of  the  fuel.     With  coal  a   horizontal  draught  is 
'used,  but  with  lignite  or  wood,  a  down-draught  is  employed 
iii'l  no  steam  is  admitted.     The  lower  part  of  the  producer 
haraber  is  of  smaller  cross-section  than  the  upper  part, 
•n  tliat  when  the  fuel  is  not  too  moist,  the  coke  in  the 
'juiT  part  of  the  chamber  is  kept  incandescent  by  the 
rapid  current  of  hot  gas,   without  admitting  air  to  the 
lower    part    of    the    producer.     When    very    moist    fuel, 
Uuch   as   wood   waste  or  oHve   marc   is   used,   the   steam 
uv\  tar  set  free  in  the  upper  part  of  the  producer  chamber 
in    drawn   by  an    ejector   through   a   surface   condenser 
I)    wliich   the   steam  is  condensed,   and   the   tarry  gases 
1'    then  mixed  with  hot  air  from  the  vaporiser  and  led 
hack  into   the  producer  chamber.     The  hot  water  from 
,the  condenser  is   used  in   the   washei's.     Other  improve- 
ments relate  to  the  construction  of  the  grate  and  of  the 
.vaporiser.     The  grate  consists  of  a   series   of  horizontal 
plates,  arranged  one  above  the  other  so  that  the  lower 
-m  s  project  further  into   the  fire  than  the  upper  ones. 
A  sliollow  trough  is  formed  along  the  front  edge  of  each 
plate,  and  the  overflow  water  from  the  vaporiser  is  led 
,to  the  uppermost  of  these  grooves,  and  passes  from  each 
plate    to    the   ne.xt    below.     With    this   arrangement    the 
temperature  of  the  fire  can  be  controlled  so  that  chnkers 
do   not   adhere   to   the   grate.     The   vaporiser   comprises 
I  number  of  ranges  of  Field  tubes,  arranged  in  a  contracted 
/.Ml If    of    the    scrubber    chamber.     The    tubes    are    fixed 
in  a  detachable  plate  which  can  be  hfted  out  when  the 
■  cover  of  the  vaporiser  has   been  removed.     Each   Field 
tube  is  provided   with  an  inner  tube  which  delivers  air 
and  water  to  the  lower  end  of  the  Field  tube.     This  inner 
tube  is  open  at  the  top  and  is  also  pierced  near  the  top 
fi  1    the    entry    of    air   horizontally.     Above    each   range 


of  these  tubes  is  a  horizontal  water-supply  pipe  closed 
at  the  end  and  pierced  with  a  small  hole  at  its  highest 
point  above  each  Field  tube.  The  water  escaping  through 
these  holes  flows  over  the  outer  surface  of  the  water-pipe 
and  drops  into  the  Field  tubes  from  projections  with 
rounded  ends  arranged  above  these  tubes.  In  this  way 
the  water  is  fed  regularly  in  conjunction  with  air  to  the 
bottom  of  each  of  the  Field  tubes. — A.  T.  L. 

Gas   producer.     M.    Castav.     Fr.    Pat.    395.790,    Oct.    29, 

1908. 
To  permit  of  the  use  of  small  or  dusty  coal,  the  upper 
part  of  the  producer  chamber  is  made  in  the  form  of  an 
inverted  truncated  cone,  the  lower  part  being  of  the  usual 
cylindrical  form.  The  air  passing  upwards  through  the 
fuel  maintains  the  necessary  temperature  in  the  cylindrical 
part  of  the  producer,  but  the  velocity  of  the  upward 
current  decreases  progi-essively  in  the  upper  part  of  the 
producer  until  it  is  insufficient  to  carry  away  dust  along 
with  the  gas.  The  fuel  is  supplied  tlirough  a  central 
hopper  the  position  of  which  can  be  adjusted  vertically. 
The  depth  of  the  column  of  fuel  in  the  producer  is  determined 
by  the  position  of  the  hopper,  which  is  adjusted  so  that 
the  surface  of  the  fuel  is  kept  at  a  red  heat. — A.  T.  L. 

Gas  producer.     A.   C   P.   Blanchard.     Fr.   Pat.   395,807. 

Jan.  7,  1908. 
The  patent  relates  to  producers  of  the  kind  in  which  the 
gas  formed  in  a  producer  chamber  passes  through  a  hot 
column  of  non-bituminous  fuel  in  a  second  chamber  and 
there  undergoes  a  partial  reduction.  The  two  chambers 
are  formed  in  a  single  casing  and  are  connected  at  their 
lower  ends  bv  a  channel  for  the  gases,  arranged  so  as  not 
to  be  obstructed  by  fuel.  For  this  purpose  the  producer 
chamber,  which  is  rectangular,  is  provided  with  a  horizontal 
gas  outlet  near  the  base,  opposite  to  a  vertical  or  inclined 
grate  at  the  front  of  the  producer.  This  gas-outlet  passage 
turns  downwards  and  passes  under  the  hearth  of  the 
reduction  chamber,  where  it  bifurcates  and  passing  up 
by  the  sides  of  the  hearth,  leads  horizontally  into  the  lower 
part  of  the  reduction  chamber.  The  fining  of  the  producer 
chamber  at  the  side  opposite  to  the  grate  projects  so  as  to 
direct  the  descending  fuel  towards  tlie  grate  and  away 
from  the  gas  inlet.  A  boiler  or  vaporiser  is  arranged 
in  the  top  of  the  reduction  chamber  and  is  provided  with 
an  air  inlet.  The  mixture  of  air  and  steam  from  the 
boiler,  or  hot  air  alone  if  desired,  is  led  by  a  pipe  to  the 
producer  chamber,  to  which  it  is  admitted,  with  cold  air 
if  desired,  by  one  or  more  of  three  valved  inlets.  One 
inlet  is  above  the  fuel  column,  the  second  leads  to  the 
grate,  and  the  third  opens  into  the  gas  conduit  between 
the  producer  chamber  and  the  reduction  chamber.  The 
apparatus  may  be  operated  with  a  forced  blast  of  air. 
or  by  suction,  and  is  suitable  for  all  kinds  of  fuels. — A.  T.  L. 

Ammonia  from   producer  gas  ;    Plant  for  recoveriwj . 

A.  H.  Lymn.  Bromley,  Kent.    Eng.  Pat.  8014,  April  10, 
1008. 
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The  washer,  a,  is  constructed  as  shown  in  the  cross- 
section  (Fig.  1)  and  longitudinal  section  (Fig.  2)  with  a 
midfeather.  h,  and  lute.  c.  The  gas  enters  at  /.  into  the 
chamber,  1,  and  is  washed  by  spray  produced  by  the 
dasher.  /.  It  then  passes  through  the  opening,  e.  near  the 
level  of  the  liquid  which  fills  the  washer,  into  the  second 
chamber,  2,  again  meeting  the  spray,  and  finally  escapes 
through  d.  The  gas  from  the  producer  passes  first  through 
a  heat  interchanger  where  it  is  cooled  and  heats  the  air. 
then  through  a  washer  where  it  is  further  cooled  and  heats 
the    cooling    water.     It    ne.xt    passes    through    a    second 
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similar  washer  where  the  ammonia  is  absorbed  and  then 
through  a  third  washer  which  acts  as  a  tinal  cooler.  The 
water  from  the  first  washer  or  water-hoatir  is  circulated 
by  a  pump  through  a  similar  washer  through  which  air  is 
aspirated.  The  air  absorbs  heat  and  vapour  from  the 
warm  water  which  is  cooled  and  returned,  along  with  a 
quantity  of  fresh  water  to  make  up  for  that  carried  off 
by  the  air,  to  the  liret  washer. — W.  H.  C. 

Fillers  chie/li/  dem'gifd  for  use  in  the  purification  of  gas. 
Kirkham,  Hulctt,  and  Chandler,  Ltd.,  and  S.  Hersey, 
London.     Eng.  Pat.  9384,  April  30,  1908. 

The  patent  relates  to  filters  of  the  kind  described  in  Eng. 
Pat.  7538  of  190(5  (this  J.,  1907.  4(>2).  The  grids  are 
supported  on  notched  bearers  carried  by  vertical  supports 
or  trestles.  In  large  filters,  where  more  than  two  trestles 
are  required,  the  intermediate  trestles  are  i)rovided  with  a 
double  set  of  bearers  to  carry  the  abutting  ends  of  adjacent 
sets  of  grid-bars  ;  or  single  sets  of  bearers  may  be  used, 
haying  wide  notches  to  carry  the  overlapping  ends  of 
adjacent  sets  of  grid-bars.  The  grid-bars  of  the  highest 
and  lowest  tiers  are  made  deeper  than  the  others  and 
notched  on  the  underside  where  they  rest  on  the  notched 
bearers,  this  arrangement  serving  to  brace  the  structure. 

—A.  T.  L. 

Tar.   dust.    etc.  ;    Apparatus   for   the   extraction   of  

from  gases.  F.  W.  Burstall,  Birmingham.  Eng.  Pat. 
10,442,  May   14,   1908. 

The  apparatus  is  of  the  centrifugal  type,  and  the  "  rotor  " 
consists  of  a  number  of  radial  wires  mounted  upon  a 
central  hub.  The  flow  of  gas  may  be  axially  tlirough  the 
rotor,  or  from  the  centre  to  the  circumference.  Water  is 
supphcd  near  the  axis  of  the  rotor.  The  rotor  fills  the 
rotor  chamber  except  for  a  collecting  chamber  at  the 
periphery,  and  the  gas,  in  passing  through  the  apparatus, 
is  subjected  to  a  combined  sifting  and  beatingjaction  by 
the  wires  of  the  rotor.— A.  T.  L. 

Qas  ;    Washer  or  cooler  for  freeing  from  tar  or  dust 

and  for  cooling  the  ga.f.  F.  W.  Burstall,  Birmingham. 
Eng.   Pat.    10,901,  .May  20,   1908. 

The  apparatus  comprises  a  horizontal  cylindricaljdrum, 
rather  more  than  half  filled  with  water,  and  a  series  of 
parallel  plates  mounte<l  on  a  revolving  shaft  arranged 
along  the  axis  of  the  drum.  Alternate  plates  are  pierced 
near  the  axis  and  near  the  circumference,  and  the  space 
between  the  circumference  of  the  plates  and  the  drum  is 
sealed  bv  a  film  of  water  under  the  centrifugal  action  of  the 
revolving  plates,  so  that  the  gas,  in  passing  through  the 
drum,  is  forced  to  take  a  circuitous  path  and  is  brought 
into  contact  with  a  large  area  of  surface  which  is  continually 
washed  with  water. — A.  T.  L. 

Alcohol ;    Solidified  and  process  of  making  the  same. 

V.  Perelzveich  and  G.  Rosenbusch,  Zurich,  Switzerland 
U.S.  Pat.  919,759,  April  27,  1909. 

See  Eng.  Pat.  20,915  of  1907  ;  this  J.,  1908,  826.— T.  F.  B. 

Coke  oven.     J.  Armstrong,  London.     U.S.   Pat.  917  744 

April  13.   1909. 
See  Eng.  Pat.  18,196  of  1907  :  this  J.,  1908,  889.— T.  F.  B, 

Coal  gas  ;    Process  and  apparatus  for  generating  for 

operating  internal  combustion  engines.  B.  Thiemich, 
Dresden-Nausshtz,  Germany.  Eng.  Pat.  9891,  May  o' 
1908.  ■  ^     ' 

See  U.S.  Pat.  912,509  of  1909  ;  this  J..  1909,  302.— T.  F.  B. 

Gas  generating  furnaces.     C.   Bolz,   Budapest.   Hungary-. 
Eng.  Pat.  14,604,  July  9,  1908. 

See  Fr.  Pat.  393,081  of  1908  ;   this  J.,  1909,  82.— T.  F.  B. 

(las ;    Processes   of   manufacturing   .     W.    E.    Lake, 

London.  From  The  International  Gas  Development 
Co.,  New  York.     Eng.  Pat.  16,614,  Aug.  6,  1908. 

-See  U.S.  Pat.  896,795  of  1908  ;  this  .J.,  1908,  931.— T.  F.  B. 


Oas  from  hydrocarbons  ;  Process  for  the  production  of •' 

and  apparatus  thereof.  W.  H.  Frost  and  .1.  J.  Jfii, 
Los  Angeles,  Cal.,  U.S.A.  Eng.  Pat.  10,623.  Aue.  6 
1908.  ^ 

See  U.S.  Pats.  900,010  and  900,065  of  1908  :   this  J.,  1908 
1052.— T.  F.  B. 

Gas.produeing  plant.     H.  N.  Biekerton  and  P.  W.  Robson, 

Ashton-under-Lyne.     U.S.  Pat.  919.683,  April  27,  1909. 
See  Eng.  Pat.  13.703  of  1906  ;  this  .1.,  1907,  752.— T.  F.  B, 

Calorimeter-lamp.     U.S.    Pat.   918,059.     Sec   XXIII. 
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III.— DESTRUCTIVE    DISTILLATION, 

TAR     PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Hydroncridine  ;      Occurrence    of     in    coal-tar.     ^  j 

Decker  and  G.  Dunant.     Ber.,  1909,  42,  1178—1179. 
S-iMPLES   of   aeridine    from    tars    of    various  origin  wen 
used  in  the  preparation  of  K-methvlacridine.     On  treating 
a  sample  with  an  excess  of  dimethyl  sulphate  and  addiiw 
sodium  carbonate  solution  to  the  quaternary  salt,  then  I 
was  an  immediate  formation  of  a  gray  crystalline  pi^ 
cipitate  which  was  insoluble  in  dilute  hydrochloric  aoidi 
On  distillation  in  a  current  of  steam,  this  yielded  a  body 
melting    at    'Mi"  C,    and    identiliwi    as    X-niethyMihydn)-  ] 
aeridine,    first   [jrcpared   by   Pictet  and   Patry  "(Ber.,  t$,  1 
2535).       This    was    confirmed    by    its    conversion    intB^i 
quaternary  X-methylacridinium  picrate.  m.   pt.     190°  Q,  \ 
(Ber..    39.    2722).     The    authors    regard    this    behaviour 
of  the  crude  aeridine  as  a  proof  of  the  occurrence  in  cod- 
tar  of  dihydroacridine  first  obtained  artificially  by  Glily 
and   Caro   by   the   reduction  of  aeridine. — t".  A.  SL 

Paraffin  content  of  petroleum  as  a  criterion  for  judgia^ 
the  relative  geological  age  of  the  same.  M.  Rakuai^ 
Ber.,    1909,    42,    1211—1215.  ^ 

Petroleu.ms  may  be  divided  into  three  classes  accordi^ 
to  their  behaviour  to  polarised  light:    (1),  transparenl: 
(2),  semi-transparent  ;    and  (3).  opaque.     The  first  cbw 
comprises  those  oils   which  are   transparent   to  ])olariaed 
light  in  a  200  mm.  tube  (see  this  .1..   1907,  ()78) ;  and  the 
third,  oils  which  allow  polarised  light   to  pa.ss  (200 1 
tube)    only    when    dissolved    in    benzene,    benzine.    ett;> 
at  a  concentration  of  less  than  1  per  cent.     In  other  wonll. 
in  the  case  of  oils  of  the  third  class,  the  coefficient    of 
polarinietric     opacity,     or     carbonisation     constant     (K) 
as  the  author  prefers  to  term  it.   is  less  than    1,  whibt  k|& 
it  is  10(1  for  oils  of  the  first  class.      ( )i|s  with  a  carboni.satiwi  i 
constant   between   1  and   100  belong  to  the  seiond  cli 
The  author  has  observed  that  oils  with  a  relatively  lulh  i 


carbonisation  constant  are  also  relatively  rich  in  pai 
and  since  the  carbonisation  constant  decn-ases  with  in- 
crease in  the  geological  age  of  the  oil,  he  arrives  at  the 
conclusion  that  of  the  corres|>onding  crude  |)etroleunu 
from  a  given  di-trict,  those  of  more  rtnent  geologictl  • 
formation  are  richer  in  ]>arafiin  than  the  geologic«Bjr 
older,  opaque  oils  from  a  lower  level.  Evidence  in  UVOV 
of  this  view  is  cited. — A.  S. 

Petroleum  from  Saghalien.     M.  Rakusin.     Petroleum,  198L 
4,  510—511,  806—810. 

Petroleum  has  been  found  in  the  northern  narroMM  iPtli 
portion  of  the  Island  of  .'^aghalien  :  in  the  eastern  portion 
near  whert^  the  river  Ocha  Hows  into  the  Okhotsk  Se« : 
and  in  the  southern  portion  about  200  miles  south  of 
the  (iulf  of  Tsclmi.  and  265  miles  from  Post  .Alexandrowaky, ' 
the  chief  town  of  the  island.  The  northern  depoat 
eomprisi'S  the  so-called  "  great  asphaltum  lake."  together 
with  other  similar  but  smaller  de]x)sit».  On  the  surface 
of  the  "  lake  "  are  holes  or  pits,  ir,  which,  tloating  on  the 
water  therein,  jx  troleum  is  foinicl  in  layiTs  31  i'i~.  thick. 
Test-borincs  in  tliis  district  showed  tluit  l)elow  the  layer 
of  asphaltum  (!l — 21  ins.  deep)  were  strata  of  greenih- 
gray  clay  alternating  with  greenish  or  bnjwnish-red 
bituminous  sand  ;    from  the  borings,  up  to  16—32  kiloi. 
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f  crude  petroleum  were  obtained  daily.  The  southern 
eposit.  consisting  of  what  are  known  as  the  "  kerosene 
ikes,"  is  of  a  somewhat  similar  chai'acter,  the  petroleum 
3ing  below  a  layer  of  asphaltum.  t){  these  areas  covered 
ith  asphaltum,  there  are  said  to  be  five  largo  ones  and 

considerable  number  of  smaller  ones ;  their  general 
reetion  is  north  to  south,  the  total  length  being  about 

kilometres  and  width  about  1(10  in.  It  is  stated  that 
16  cUmatic  conditions  offer  no  hindrance  to  the  working 
t  the  petroleum  deposits.  'A  specimen  of  Saghahen 
•ude  oil  examined  by  Bazewitsch  was  considered  by  him 
1  be  an  oxidation  produet   of   a  lighter  oil   occurring  at 

greater  deptii.  The  fractions  obtained  on  distillation 
ere  of  higlicr  specific  gravity  than  those  from  Ameiiean 
J,  and  appealed  to  most  nearly  resemble  those  from 
aim  oil.  The  illuminating  oils  distilling  over  up  to 
)0°  C.  (yield,  at  least  30  per  cent. )  would  be  quite  safe  even 

hot  climates.  The  author  has  examined  the  optical 
wperties  of  six  specimens  of  crude  oil  from  Saghalien, 
id  from  the  results  calculated  the  carbonisation  constants 

coefficients  of  optical  opacity  (see  preceding  abstract). 


"No. 

Source. 

Sp.  gr.  .it  15°  C. 

Carbouisation 

cou»tant  (K) 

in  benzene 

solution. 

Nutowo 

Nabil 

Noglik 

Nabil 

Noglik 

Nabil 

0-9011 
0-9364 
n-0406 
0-9599 
0-9502 
0-9854 

per  cent. 
IJ— 1,''. 

A 

* 

^. 

Note. — Nos.  1,  2,  4.  and  6  were  obtained  from  the  so-called 
akes  "  ;  No8.  3  and  5  from  borings. 

The    Nutowo    oil    on    distillation    ga\e    the    following 
mlts  : — 


Yield. 

.Sp.  gr.  at 

Fractions. 

per  cent. 

15°  C. 

Colour. 

220°— 250°  C. 

11-87 

0-8532 

light     yellow 

n25°— 17.'>°  0. 
at  175°— 225°  C. 
mm.  -  225° — 265°   C. 

1  265°— 300°   C. 

i  300°— 320°   V. 

14-64 

0-8607 

straw    ^•ello•w 

24-30 

0-,S91.S 

orange 

12-70 

0-91S.S 

orange-red 

10-77 

0-9300 

bli>od-red 

9-11 

0-92N2 

deep  blood-red 

Residue   .... 

18-02 

0-9880 

black 

Paraffin  wax  was  not  found  in  any  of  the  distillates. 
ie  also  this  J.,   litOO.   11.59;    1904,  55).— A.  S. 

acosify  of  petroleum  iUuminaUng  oil  and  an  apparaiv^ 
lor  ilx  detj'rmmntion.  L.  Ubbelohde.  Petroleum,  1909, 
J,  8(i  1—804. 

IQLEn's  viscosimeter  whilst  useful  for  hibrieating  oils 
not  suitable  for  rhe  relatively  mobile  illuminating 
3.  The  author  describes  an  apparatus  for  determining 
)  viscosity  of  these  latter,  and  also  the  viscosity  of  cylinder 
3»  etc.,  at  high  temperatures.  This  a])paratu.^  {see 
;.)  comprises  a  cylindrical  brass  vessel.  A,  105  mm. 
iin.,  to  the  bottom  of  which  is  connected  the  outlet 
)e,  a,  30  mm.  long  and  1-25  mm.  in.side  diam.  The 
'Jet  tube  can  be  closed  by  the  ivory  rod,  b.  Theover- 
H  tnbe,  o,  is  fixed  to  the  outlet  tube,  a.  the  distance 
iWeen  the  upper  end  of  o  and  the  lower  end  of  a  being 
mm.  The  time  in  seconds  required  for  lOOe.c.  of 
petroleum  oil  at  20°  C.  to  How  out  through  a,  divided 
the  time  required  for  100  c.c.  of  wat<>r,  gives  the 
itive  degree  of  viscosity.  Full  details  of  the  method 
calibrating  the  apparatus  with  water  and  for  carrying 
the  determination  are  given.  l''or  determining  the 
30Sity  of  cylinder  oils,  etc.,  at  high  tcmiicraturcs,  the 
er  vessel,  B,  is  made  taller  and  is  u.sed  as  an  oil-bath; 
S  also  ]uovidcd  with  a  stiner.  Wilh  this  apparatus 
roleum  benzine  had  the  viscosity  0-(>P2  at  20°  C, 
I    eight    specimens    of     petroleum    illuminating    oils 


100  ecm.  at  20°  C. 

gave  values  ranging  from  1-109  to  1-801  at  the  same 
temperature.  Eight  specimens  of  cylinder  oils  examined 
at  200°  C.  gave  values  ranging  from  0-9S  to  4-01. — A.  S. 

Mineral  oil  induntry  of  Batoum.     Chem.  Trade  J.,  May  8, 

1909.  [T.R.] 
Although  an  improvement  in  the  exports  of  mineral 
oils  from  Batoum  during  the  year  1908  took  place,  the 
trade  was  depressed.  The  industry  is  also  far  from  being 
in  a  satisfactory  condition.  Prices  of  oil  at  Baku  were 
fairly  high  during  the  year,  but  the  wells  are  apjmrently 
giving  signs  of  exhaustion.  The  production  was  about 
10  per  cent,  short  of  the  production  of  1907,  which  in 
itself  was  deficient.  l^nless  new  teixitory  is  discovered 
it  is  the  general  opinion  that  the  wells  at  Baku  will  only 
be  able  to  continue  to  produce  sutHcient  oil  for  home 
consumption.  2.02(1,104  cases  and  2,519,450  cans  of 
petroleum  were  shijjped  fiom  iiatoum  in  1908,  which 
together  represent  an  at^tual  kerosene  exjiort  of  5,941.492 
poods,  or  21,3S9,:!(;4  gallons.  Tho  total  quantity  of 
kerosene  exported  in  bulk  was  17,507,204  poods,  or 
63,025,940  gallons,  and  the  grand  total  of  kerosene 
exports  amounted  to  23,448,(i9()  poods  or  84,415,304 
gallons.  The  exports  of  other  petroleum  products, 
in  whicli  are  included  mazout,  spindle  oil,  lubricating  and 
engine  oils,  amounted  to  19,8(>1,3()9  poods,  or  71,291,23() 
gallons.  The  total  of  the  petroleum  jiroducts  that  were 
ship|jcd  frcun  Batoum  to  foreign  countries  during  the 
past  year  was  43.250,005  poods  (155,70(),540  gallons), 
against  37,073,580  poods  (133,404,912  gallons)  in  the  year 
1907,  and  30,999,197  poods  (lll,597,(i09  gallons)  in  1906. 
The  quantity  of  mineral  oil  products  consumed  at 
Ba((ium  and  by  the  copper  mines  at  Dzan.soul  for  fuel 
and  donu-stie  purposes  in  1908  was  l.(>(i0,505  poods 
(5,977.800  gallons),  and  the  stock  of  oil  in  tanks  at 
Batoum  on  December  31,  1908,  was  5,9.50,951  poods 
(21,443,420  gallons).  The  total  quantity  of  petroleum 
Ijroducts  brought  to  Batoum  bv  rail  and  through  the  pipe- 
line from  Baku  in  1908  was  44.'(i25,829  poods  (1,59,640,806 
gallons),  which,  with  the  stock  remaining  in  storage  accom- 
modation on  December  31.  1907.  re]iresented  a  grand  total 
of  .50.861,521   poods,  or  182,095,290  gallons. 

Patents. 

Destructive    distilhitinn    of    coal    and    other    carbonaceous 

substances;     Apparatus   for    -.     T.     Parker,    0)al- 

brookdale.     Eng.    Pat.   4266,   Feb.    25.    1908. 

Each  unit  of  the  battery  of  retorts  consists  of  a  number 
of  vertical  tapering  tubes  supported  in  a  furnace  and  all 
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fitting  into  a  common  upper  chamber  which  serves  to 
collect  the  gas  given  off  and  for  charging  the  tnbcs. 
The  lower  ends  of  the  tubes  are  closed  by  a  hinged  door 
which  is  common  to  all  the  tubes  of  one  unit. — W.  H.  C. 

Avimonin  ;    Process  and  apparatus    for   recovering  

from  gams   produced   in   dri/   dislillalion.     Act.-C5cs.    f. 

Kohlendestillation,     Delseniiirchcn-Bulnikp,     Germany. 

Eng.    Pal.    2(>.027,   Dec.    2,    1908.     Under   Int.   Conv., 

July  10.  1908. 
Bv  means  of  a  steam  ejector  the  gases  from  the  coke- 
ovens  or  retorts  are  drawn  upwai-ds  through  a  spiral 
condenser,  where  tar  free  from  water  is  condensed,  then 
through  two  watt.r-c()olfd  cfindensers,  wlicre  l«r  and 
ammoniacal  liquor  are  condeiiseil,  and  tlien  through 
a  tar  extractor.  The  tar  and  liquor  from  the  water-cooled 
condensers  (low  into  a  separator  reservoir,  from  which 
the  liquor  overflows  into  another  liquor  reservoir,  and 
from  thence  is  pumped  into  a  lieater.  The  gases  from 
the  tar  extractor  pass  tlirough  the  steam  ejector  and  are 
then  forced  witli  the  steam,  througli  an  ammonia  still. 
into  which  is  also  pumped  the  ammoniacal  liquor,  and 
the  necessary  q\iantity  of  milk  of  lime.  The  steam 
expels  the  amnu>nia  which  is  carried  forward  by  the  gas 
into  a  saturator.  provided  with  a  tower  packed  with 
acid  resisting  material,  d<iwn  whicli  a  shower  of  .sulphuric 
acid  flows  into  the  saturator.  The  ammonium  sulphate 
is  withdrawn  from  the  saturator  in  the  usual  way  and  the 
gas  passes  on  through  the  heater  ]>ri'viously  mentioned, 
where  it  parts  with  its  heat  to  the  liquor  which  is  then 
pumped  to  the  ammonia  still. — VV.  H.  C. 

Tar;    Process  of  separating  products  from  .     P.   C. 

Reilly.     Fr.    Pal,    39r),7.S8.    Oct,    28.    1908. 

Thk  claim  is  for  the  process  of  separating  the  so-called 
"  free  carbon  "  from  crude  tar  by  the  method  of  flltration 
without  any  previous  dilution.  The  tar  is  heated  and 
forced  or  aspirated  through  a  filter  formed  by  stretching 
cotton  or  other  suitable  fabric  over  a  metallic  gaiize 
support.  Claim  is  also  made  for  the  products  obtained, 
namely  filtered  tar  free  from  sohd  particles  especially 
for  use  in  preserving  timber  and  for  the  carbon  residue 
freed   from   the   tar  oils. — W.  H.  C. 

Bitumen  ;  Process  and  apparatus  for  extracting from 

bitumen-bearing  ore.     0.  M.  Willis,  Chicago,  lU.     U.S. 
Pats.  9l8.i;28  and  918.629,  April  20.   1909. 

The  ore  is  finely  ground  and  taken  by  a  water  I'onveyoi 
to  a  heating  pan,  where  some  of  the  sand  and  foreign 
matter  is  deposited.  The  sediment  is  removed  from  this 
pan  by  a  conveyor  consisting  of  a  number  of  spades 
on  an  endless  belt,  and  the  bitumen  is  transferred  to  a 
second  heating  pan  by  a  skimmer  conveyor  travelling  at 
a  higher  speed.  The  floating  mass  in  this  pan  is  agitated 
either  mechanically  or  by  blowing  air  through  it.  and  the 
sediment  and  bitumen  are  transferred  as  before  to  a 
third  pan.  This  pan  is  inclined,  and  is  heated  to  dry 
the  thin  stream  of  bitumen  which  Hows  through  it.  The 
dry  bitumen  is  received  in  a  sittling  tank  where  it  is 
further  heated  to  allow  impurities  to  separate,  the  clear 
bitumen  being  finally  drawn  off. — A.  T.  L. 

Hydrocarbons  ;   Trealmevt  of .     E.  A.  L.  Rouxeville, 

Paris.     U.S.  Pat.  919,248,  April,  20,   1909. 

See  Fr.  Pat.  35n,716  of  1905  ;  this  J.,  1900,  83.— T.  F.  B. 

Lubricating  and  anticorrositr  oils  :    Manufacture  of  . 

F.  W.  Klever.  Cologne.  Germany.     U.S.  Pat.  919,884, 

AprU  27,  1909. 
Sek  Eng.  Pat.  27,2.54  of  1905  ;   this  J.,  1907,  86.— T.  F.  B. 
Treating   coal  tar.     Fr.    Pat.    395,799.     See   II. 

IV.— COLOURING  MATTERS  AND 
DYESTUFFS, 

Indican.     Part  II.     A.  0.  Perkin  and  F.  Thomas.     Chem. 
Soc.  Proc.  1909,  25,  125—126. 

WirEN  indican  is  hydrolysed  by  sulphuric  acid  H  c.c.  in 
1000  c.c.  of  water)  at  60°,  simultaneously  oxidising  with 


air,  the  yield  of  colouring  matter  is  but  85  per  cent,  dm 
in  part  to  the  formation  of  brown  secondary  product.i 
Tho  latter  reaction  does  not  so  readily  occur  when  th' 
equivalent  qjiantity  of  hydrochloric  acid  is  employed,  anc 
the  yield  of  colouring  matter  (about  93-5  per  cent.)  is  thu 
higher.  In  addition  to  indigotin,  indirubiii  is  also  formw 
in  some  quantity  under  these  conditions.  Stronger  solu 
tions  of  sulphuric  and  hydi'oehloric  acids  at  the  boilin; 
point  in  absence  of  air  give  respectively  with  indicai 
identical  brown  products  insoluble  in  alkali,  from  whicl 
in  addition  to  tno  Indoxyl  Brown  previously  describe, 
(this  J..  1!K)7,  1193 — 4.  and  4(i4).  an  analogous  substanr 
more  sparingly  soluble  in  alcuhol  (Found,  N-  9-(>5)  wa 
isolate*!.  The  action  of  acid  in  the  cold  for  a  longc 
ptu'iod  (compare  Sehunek  and  Rocmcr.  Ber..  1879,  IS 
2311)  has  a  similar  effect,  and  Indoxyl  Brown  is  thu 
formed.  The  brown  product  obtained  from  the  lea 
extracts  of  the  Indigoferae  by  means  of  acid  differs  frui 
Indoxyl  Brown  in  that  it  is  soluble  in  alkali,  and  appeal 
to  arise  from  a  condensation  of  indoxyl  with  other  con 
pounds  derived  from  the  plant.  In  view  of  recent  dii 
cussion  on  the  melting  point  of  dextrososazono  (Tutii 
this  J.,  1907.  I2S!I).  the  pure  sugar  derived  from  indica 
was  converted  into  its  acetyl  derivative,  and  this  wi 
identical   with  acetyldoxtrose. 

Indican.     Part   111.     F.   Thomas.   W.    P.    Bloxam.    an 

A.  G.  Perkin.  Chem.  Soc.  Proc.,  1909.  25.  126. 
The  authors  have  canied  out  experiments  on  the  hydn 
lysis  of  pure  indican  by  nu-ans  of  indimulsin.  its  epecil 
enzymj  (Beyerinck,  Proc.  K.  Akad.  Wctenseh.  Amstcrdsii 
1899.  1,  120;  Hazewinkel,  ibid.  HMM),  2.  512.  and  v» 
Romburgh,  i'/id.,  1899,  2,  344).  and  on  the  air  oxidatic 
of  the  solutions  of  indoxyl  thus  produced  under  a  variet 
of  conditions.  The  results  indicate  that,  owing  to  tl 
unstable  nature  of  indoxyl,  changes  occur  both  during  tl 
fermentation  and  oxidation  processes  which  prevent  thei 
reactions  from  proceeding  in  a  quantitative  manner.  Tl 
best  yields  of  colouring  matter  were  given  when  a  ania 
amount  of  acid  was  present  during  tho  fermontatJ< 
(compare  Beyerinck.  Inc.  cit.),  and  the  fermented  liqu 
was  then  oxidised  in  the  jiresence  of  a  trace  of  animonia. 

Indozylic  acid.     A.  G.  Perkin.     Chem.  Soc.  Proc.,  190 

25,  126-127. 
TilE  examinatiiin  of  a  sample  originafly  consisting  of  cor 
mercial  iudoxylic  acid,  which  had  remained  unopened  1 
some  years  showed  t'hat  no  indoxyl  or  indoxylic  acid  »' 
now  present.     Tho  product  contained  :  ' 

Petoeaf 


Matter  soluble  in  alkali 

Iiidirubin 

IndiKotiii  

Moiwtun^ 

Ash 

Insoluble  in  nitrobenzene  by  difference 


3t-»4 
«-37 

Mb 

i-o.-. 

4-lH 


The  oxidation  appears  to  have  arisen  from  the  gradi 
admission  of  air.  and  whereas  the  formation  of  indigol 
is  easily  accounted  for.  it  is  considered  that  the  predomi 
ance  of  indirultin  has  arisen  from  the  formation,  in  t 
first  place,  of  isatin  from  \i'-indoxylio  acid,  and  its  «ubi 
quent  condensation  with  indoxyl-  That  portion  of  t 
matter  soluble  in  alkali  C(»ntained  isatin  and  an  •* 
resembling  pbcny!glyeine-o-ciirboxylic  acid,  but  the  m^ 
btilk  consisted  of  an  amorphous,  brown  product,  frt 
which  was  isolated  a  brown  substance  very  closely  w* 
bling  and  possibly  identical  with  the  chief  constituent 
tho  Indigo  l5rown'(this  .)..  1907. 404 — 465)  which  is  prow 
in  natural  indigo.  The  examination  of  two  other  produ  ■ 
derived  in  the  same  manner  from  indoxyhc  acid  g« 
results  of  a  similar  character,  and  it  thus  np))ears  liK' 
that  in  these  circumstances  tho  changes  involved  are  oi 
normal  character. 

Indirubin  ;  Reduction  of .     A.  G.  Perkin.     Chem.  S 

Proc.,  1909.  25.  127. 

It  has  been  shown  by  Fasal  (Jlitt  K.  Tech.  Gowerbo-M 
Wien.,  1895,  307  ;  this  J.,  1896,  348)  that  when  indiro  i 
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is  reduced  by  zinc  dust  and  alkali  under  conditions  of 
indigo-vat  practice,  the  Indirubin  White  at  first  formed 
soon  undergoes  further  reduction,  indoxyl  licing  thus 
produced,  and  this  in  the  dyeing  operation  is  converted 
into  indigotin.  A  study  of  the  reaction  with  a  large 
quantity  of  indirubin  derived  from  an  extract  of  /.  suma- 
trana  by  means  of  isatin  has  shown  that  under  these  con- 
ditions oxindole  is  also  produced,  and  this,  obtained  in 
colourless  needles,  m.  pt.  120",  was  identified  by  means 
of  its  nitroso-compound,  m.  pt.,  204 — 206°,  and  by 
oxidation  with  ferric  chloride  to  isatin.  The  formation  of 
indoxyl  and  oxindole  is  readily  understood  by  reference 
to  the  following  scheme  : 


xl2         -112 

and  the  behaviour  of  indirubin  in  this  respect  does  not 
suggest  that  its  presence  in  natural  indigo  can  be  econo- 
mically advantageous.  In  addition  to  oxindole,  a  small 
quantity  of  a  yellow  basic  substance  resembling  the 
di-indo!e  of  Schiitzenberger  (.Jabresb.,  1877,  511),  i 
Ci,iHi4N2,  was  also  formed  in  this  reaction.  A  quantitative  | 
study  of  the  reduction  of  indirubin  by  this  method  is  in 
progress. 

Patent.s. 

Vat  dyestiiffs  ;    Manufacture  of .     0.  Imray,  London. 

From   Soc.    Chem.    Ind.    in    Basle.   Switzerland.     Eng. 
Pat  8531,  April  16,  1908. 

Dyestuffs  of  the  thioindigo  grou]>  are  obtained  by 
condensing  a-  or  /if-naphthisatiii  or  their  substitution 
products  with  3-oxy-l-thionaphthene  or  a  homologue 
or  substitution  product  thereof.  These  dyestuffs  may 
also  be  halogenated,  furnishing  similar  products.  The 
condensation  is  effected  by  heating  the  materials  together, 
generallv  in  nitrobenzene  solution  for  1\ — 2  hours  at 
220°— 230°  C.  Aft«r  cooling,  the  mass  is  filtered  and 
the  solid  matter  washed  witli  alcohol  and  dried.  The 
condensation  product  of  bronio-/3-naphthisatin  and 
3-oxy-l-thionaphthene  dyes  cotton  in  an  alkaUne  vat 
in  grey-violet  tints  fast  to  washing,  light,  and  chlorine. 
The  brominated  product  dyes  in  violet-grey  shades  which 
are  more  violet  than  those  obtained  with  the  unbro- 
minated  dyestuff.  The  condensation  product  of  bromo- 
a-naphthisatin  and  3-oxy-l-thionaphthene  gives  fast 
violet  shades.  The  product  obtained  by  condensing  the 
chloride  of  bromo-/i-naphthisatin  and  3-oxy-l-tliio- 
naphthene  or  oxythionaphthenecarboxyUc  acid  in  xylene 
solution  dyes  cotton  in  fast  violet-grey  tints. 
a-Naphthisatin  and  3-oxy-l-thionaphthene  furnish  a  [ 
dyestuff  producing  violet  shades  and  the  brominated  i 
derivative  dyes  cotton  in  bright  brown-violet  tints. 
The  dyestuff  produced  by  brominating  the  product  of 
condensation  of  /j-naphthisatin  and  oxythionaphthene 
gives  bright  violet  shades. — J.  C  C. 

Brominated  indigos;     Manufacture  of  .     0.    Imray, 

London.     From   Soc.    of   Chem.    Ind.   in   Basle.   Basle, 
Switzerland.     Eng.  Pat.  27.747.  Dec.  21,  1908. 

The  tri-  and  tetrabromo-indigo  derivatives,  prepared  by 
treating  indigo  in  concentrated  sulphuric  acid  at  moderate 
t«mperatures  with  bromine,  yield  dyeings  which  are  not  ' 
so  fast  to  hght  and  chlorine  as  those  from  the  bromo- 
indigos  prepared  by  brominating  indigo  in  an  indifferent 
solvent.  The  products  obtained  by  the  former  method  are 
found  to  be  mixtures,  one  constituent  (a  sulphonic  acid 
derivative)  being  soluble  in  dilute  alkali,  whereas  the 
remainder  is  dissolved  Ijy  organic  solvents  such  as  nitro- 
benzene. The  nitrobenzene  solution,  upon  cooling  or 
concentrating,  deposits  crystals  which  appear  to  be 
identical  with  tetrabromo-indigo,  in  that  the  dyeings 
agree  in  respect  of  tint  and  fastness  to  washing,  hght 
and  chlorine.  The  crystals  which  separate  only  on  a 
further  concentration  of  the  mother  liquor  yield  dyeings 
which  are  much  greener  in  tone  and  are  not  so  fast  to 
washing. — F.  M. 


Garhazol ;  Derivatives  of and  dyestuffs  formed  there- 
from. L.  Haas,  Paris.  Eng.  Pat.  2918,  Feb.  0,  1909. 
Under  Int.  Conv.,  May  ir,.  1908. 

By  allowing  nitroso]jhenol  m-  its  homologues  or  derivatives 
to  act  on  carbazole  in  the  i)rcseuce  of  concentrated 
sulphuric  acid,  compounds  are  obtained  which  yield  blue 
sulphide  dyestuffs  when  treated  with  alkaline  polysid- 
phides.  Example :  1  kilo,  of  carbazol  is  dissolved  in 
10  kilos,  of  .sulphuric  acid  (Hti°B. )  and  a  solution  of 
800  grms.  of  nitrosophenol  in  8  kilos,  of  sulphuric  acid 
(66°  B.)  is  stirred  in  at  a  temperature  not  exceeding 
.30°  C.  The  blue  Hquid  is  ])oured  on  to  ice  and  the 
precipitate  is  filtered  off,  washed,  and  pressed.  The 
paste  is  now  mixed  with  a  very  small  amount  of  water, 
heated  with  1 — 1-5  kilos,  of  sodium  sulphide  until 
decolorisation  is  complete,  and  then  1 — 1-5  kilos,  of 
sulphur  are  mixed  in  and  the  mass  melted,  the  temperature 
not  being  allowed  to  exceed  250°  C.  The  product  is 
isolated  and  purified  in  the  usual  way.  It  dyes  cotton 
dark  blue  from  an  alkali  sulphide  batb  and  the  shades 
produced  are  fast  to  hght  and  chlorine. — J.  C.  C. 

Sulphide  dyestuffs  ;    Process  for  preparing  yellow,  yelhw- 

brown.    and    orange-dyeing    — .     Farbenfabr.    vorm. 

F.  Bayer  und  Co.  Ger.  Pat.  208,805,  Feb.  29,  1908. 
Addition  to  Ger.  Pat.  201,834.  April  23,  1907. 

Benzidine  or  one  of  its  derivatives  is  added  to  the 
mixture  of  alkyl-m-diamines  and  aromatic  nitro-amino- 
or  dinitro-compounds,  or  of  m-diamines  or  triamines  and 
alkyl-nitro-amines  or  polynitro-compounds  which  are 
melted  with  sulphur  to  produce  sulphide  dyestuffs 
according  to  Fr.  Pat.  388,539  of  1908  (this  J.,  1908,  895). 
The  dyestuffs  produced  are  yellower  in  colour  than  those 
previously  described. — T.  F.  B. 

[.4co]    Dyestuffs   which   can    he   dcneloped ;      Process   for 

preparing    .     Farbwerke    vorm.    Meister,    Lucius, 

und  Briining.     Ger.  Pat.  208,968,  March  29,  1908. 

MoNONiTROBENZuYLDiAMiNES,  obtained  by  the  action  of 
mononitrobenzoyl  chloride  on  monoformyldiamines  and 
subsequently  eliminating  the  formyl  group  by  means  of 
dilute  mineral  acids,  are  diazotised  and  combined  with 
2.5.7-auunonai)htholsiUphonic  acid  or  its  derivatives 
substituted  in  the  amino-group.  On  reduction  of  the 
nitro-group  of  these  dyestuffs,  products  are  obtained 
which  can  be  further  diazotised  on  the  fibre,  and  developed 
with  phenols  or  amines.  The  shades  produced  vary 
from  red  to  violet.— T.  F.  B. 

Compounds    containing    sulphur    [Diketodihydrothionaph- 

thenes'] ;   Manufacture  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Geimany.  Eng.  Pat.  17,498,  Aug.  20,  1908. 
Addition  to  Eng.  Pat.  28,240,  Dec.  11,  1906. 

See  Addition  of  Sept.  3.  1908,  to  Fr.  Pat.  374.287  of  1907  ; 
this  .1.,  1909,  238.— T.  F.  B. 

Indigos  ;    Highly  hroiiiinated  h-alogen  and  process  of 

making  same.  A.  Schmidt,  H.  Rossner,  and  H.  Balhorn, 
Assignors  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hiichst  on  Maine.  Germany.  U.S.  Pat. 
918,920,  April  20,  1909. 

See  Eng.  Pal.  25,514  of  1907  ;  this  J.,  1!K)9,  17.— T.  F.  B. 

Sulphur  [xulphide]  dyestuff  ;     Blue  and    process    of 

ninkimi  same.  h.  Haas,  Paris.  Assignor  to  Ca.SBeUa 
Color  Co.,  New  York,     U.S.  Pat.  919.572,  April  27,  1909. 

See  Eng,  Pat.  2918  of  1909  ;  preceding.- T.  F.  B. 

Pigments  [from  naphlhanthraquinone].     Eng.  Pat.  18,616. 
See  XIUA. 


Lake  from  sulphonated  azo  dyestuffs. 
See  XniA. 


U.S.  Pat.  918,244. 
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Ct.  v.— PEEPAMNG.  BLEACHING,  *a,  TEXTIUSS,  YARNS.  &  FIBRES.        [M«y  3i.  i»o». 


v.— PREPARING,   BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING      TEXTILES, 

YARNS,  AND    FIBRES. 

Silk  ;  Stvdies  on  Ihf  formntion  of .     E.  Abdcrhalilcn 

and  H.  R.  Dean.     Z.  phvsiol.  Choni.,   liK)!).  59.  170— 
173. 

The  authors  linvi-  rais»'<l  the  general  (|iieBti<in  n^  to  whether 
the  mono-aminii-iMuls,  whiili  lonstitulc  thr  ultimate  unit 
2r<Hi|>»fif  tiio  pnttfin  substances  present  in,  or  furnistieil  to. 
animal  organisms,  are  eapahle  of  being  ehnnged  in  nature 
or  amount,  or  synthesiw-d  from  simpler  fractions  of  protein 
hydrolysis,  as  the  result  of  the  processes  of  vital 
metabolism.  This  question  is  now  open  to  investigation 
owing  to  the  accumulation  of  data  yielded  by  the  methods 
of  total  hydrolysis,  and  quantitative  determinntion  of  the 
various  amino-ncids  jiroduced.  The  authors  have  sclecte<l 
the  silk-worm  as  a  eonvenii-nt  subject  for  study  from  this 
poijit  of  view,  the  com|>osition  of  silk  as  regards  its 
constituent  mono-amino  acids  having  been  fairly 
completely  as<-i'rtained  ;  moreover,  the  worm  takes  no 
nourisluuent  after  it  has  In'gun  to  spin.  The  silk  libn-  is 
particularly  chara<terisetl  by  the  fact  that  it  contains 
considerable  proportions  of  tyrosine,  glycoeoll  and  alanine 
groups.  The  nulhoi-s  have  lirst  investigated  whether  these 
mono-amino-acids  were  also  present  in  conesponding 
prejx>nderance  in  the  worm  itself  befoif  spinning,  or 
whether  they  were  elaborated  from  other  groui)s  in  the  act 
of  spinning,  by  a  special  process  of  nietabulism.  Silk- 
wonns,  ivady  to  spin.  wei"e  dried  and  hydrolysed.  in  the 
manner  previouslv  adopted  in  the  case  of  the  silk  Kbre 
(this  J.,  1909,  240).  Tile  results  showed  that  the  worms 
contained  large  su])plies  of  the  aliove  araino-acids  most 
abundant  in  the  silk  tibn- ;  glycoeoll  an<l  alanine  were 
particularly  prominent  in  the  silk-worm  protein.  It  does 
not  necowarily  follow  that  the  worm  contains  rearly- 
formed  silk-protein  in  the  liquid  state,  but  merely  that  the 
silk-worm  protein  contains  thelnecessary  ultimate  units  fr>r 
conversion  into  silk  bv  re-arrangement  under  the  metabolic 
processes  carried  out  by  the  silk-glands.  Further  ligl.> 
will  be  thrown  on  the  general  ([uestion  state<l  above,  by 
a  study  of  the  nature  and  quantity  of  the  mono-amino- 
acids  present  in  the  jiroteins  of  the  mulberiy  leaves 
consumed  by  the  worms  during  their  active  life. — .1.  F.  B 

Silk-ioorm  moth  ;    The  mono-amino-aciila  of  thr  body  of 

the    .     E.    Abderhalden    and     W.    Weiehai-dt.     Z. 

physiol.  Chem..  1909,  59.  174—176. 

CoNTlNTTiNO  the  study  of  the  general  question  stated  in 
the  preceding  abstract,  the  authors  draw  attention  to  the 
fact  that,  after  the  act  of  spinning  has  been  completed, 
the  worm,  now  a  moth,  undergoes  very  considerable 
morphological  changes  in  its  tissues  and  assumes  totalh' 
different  functions,  without  the  introduction  of  any 
further  nourishment.  If  no  conversion  of  the  ultimate 
mono-amino-acids  into  other  bodies  of  the  same  order, 
nor  any  synthesis  from  simpler  nitrogenous  compounds, 
corresponding  with  this  profound  organic  change,  take 
place,  then  the  mono-amino-acids  obtained  by  the 
hydrolysis  of  the  moths  should  be  the  aleebraic  sum  of  the 
mono-amino-a«'ids  of  the  worms  minus  thos<'  of  the  silk- 
cocoon.  This  was  found  to  be  approximately  the  case. 
Compared  with  the  worms,  the  yields  of  tyrosine,  glycoeoll 
and  alanine  obtainetl  from  the  moths  were  very  sensibly 
lower  and  the  yields  of  vaUne  and  especially  leucine  were 
corresjxjndingly  higher,  as  were  also  those  of  the  other 
mono-amino-acids.  The  authors  pro|K)se  to  stndv  the 
results  similarly  obtained  at  various  stages  of  the  develop- 
ment of  the  ])upa,  in  orilcr  to  ascertain  whether  the  change 
in  composition  takes  place  suddenlv  or  progressively. 

—J.  F.  B. 

Silk;     Composition    and    rh'tnifii    Mtrtifiurf     of    i-orioti^ 

sptcits  of  .      //.      Thf  mono- nmino-^r ids  of  Cnnton 

lilk.     E.    Abderhalden    and    L.    Behrend.     Z.    phvsiol. 

Chem.,    1909.  59.   23tS— 2,38.     (See  also  this  ■).,   1909, 

240.) 

The  amino-acid   products  of  the  ultimate  hydrolysis  of 

the  fibroin  of  Canton  silk  have  been  Btudie<l  in   the  same 


manner  as  those  from  New-Chwang  silk.  Canton  silk  is 
white  and  closely  n-semblcs  Italian  silk,  but  has  a  finer 
tilament.  On  de-guniminc.  4H0  grms.  of  raw  silk  Welded 
100  grms.  of  silk  guru.  The  fibroin  contained  .5-1  per  eent- 
of  hygroscopic  moislui-e  (dried  at  l(KiM.)and  0;tJ  per  eeot. 
of  ash.  ttii  hydrolysis  with  hydrochloric  or  sulphuric 
acid,  cmly  trac<-s  oi  a  hii  mic  residue  rumaine<).  The  tyrosine 
was  determined,  as  In'fore  (loc  cit.),  after  hydrolysis  with 
25  per  cent,  sulphuric  acid  ;  the  other  a^ino-acids  wen- 
determiniNl  after  hydrolysis  with  fuming  hydrochloric  acid. 
The  tpiantities  of  ;he  various  niono-amino-aciils  obtaine<l 
were  as  follows  :  (!lyeo<'oll.  .'n.") ;  alanine,  23-.'i  ;  serine, 
1-5;  leiu'ine,  l-,"i :  aspartic  acid,  0-7."> :  phcnvlalauine,  Iti ; 
tyrosine,  9S  ;  proline,  1-0  ;  glutamic  acid,  rn7.  all  calculated 
as  per  cent,  of  the  dry  ash-free  fibroin  substance.  These 
numbers  show  a  striking  eoncordanc-e  with  those  obtained 
by  Fischer  and  iSkita  for  the  fibroin  of  Italian  silk. — J.  F.  B. 

Indigo  in  dyed  rolloti  ;  D-lfrminalion  ol .     E.  Knecht. 

J.  Soc.  Dyers  and  Col.,  1!H)9,  25.  135 — 137. 

The  method  described  is  based  upon  the  well-known  facts 
that  cellulose  is  completely  dissolve<l  by  sulphuric  acid 
of  80  jH-r  cent,  strength  at  a  tenijHrature  of  3.V — 10^  C, 
and  that  acid  of  this  stn-ngth  also  dis-solves  indigotin, 
forming  a  sulphate  which,  when  treated  with  water, 
dissociates,  with  separation  of  the  whole  of  the  indigotin 
as  such.  The  method  was  tested  by  diK.solving  5  grma- 
of  cotton  yarn  and  0-2  grm.  of  ])ure  indigot in  (99-.')  percent) 
in  2.5  c.c.  of  SO  |HT  cent,  suljihurii-  a<id.  The  whole  was 
slowly  stirred,  and  maintaitied  at  a  temi>eratuiv  of  Hf  C.  ; 
solution  was  complete  in  about  10  minutes.  The  solution 
was  ])recipitated  by  diluting  with  120  c.c.  of  water,  and 
the  precipitate  collected  in  a  Cooeh  crucible  containing  sand 
and  asl)estos  as  the  filtering  nu'<lium.  The  crucible  and 
its  contents  were  ilried  at  110*^ — 120  C,  and  thi'  indigotin 
then  sulphonatcd  by  warming  in  the  water-oven  with  a 
little  concentrated  sniphuric  aciil.  The  sulphimate  was 
dis.solved  in  water  and  titrate<l  either  with  titanoua 
chloride,  or  iiernianganate  solutiim.  Two  estimations, 
using  titanous  chloride,  gave  (li,  0HIS4  grm..  (2),  01979 
grm.  of  indigotin  instead  of  01990  grm.  In  testing  * 
sample  of  dyed  cloth,  about  4  grms.  of  the  material  shoulH 
be  taken,  cut  up  into  fine  pieces,  and  treated  as  de9cril>fd. 
The  usual  tojiping  colours  employed  with  Iniligo  (Methyl 
Violet,  Safranine),  and  Sulphide  Blues  do  not  interfere  with 
the  results,  but  .Manganese  Bronz.e  must  be  H'moved  by 
treating  with  bisulphite  before  proceeding  with  the 
estimation  of  the  Indigo. — F.  M. 

Acid    Green    extra ;     Jirmnrknllf    atmonjiheric    action  m 

yam  dyed  with  .     A.  Herz  and  C.  K.  Barrsclongfa. 

J.  Soc.  Dyers  and  Col.,  1909,  25,  139. 

Wool,  yarn  which  had  been  dyed  bright  green  with  Aci( 
Green  extra  (By.)  and  .Vid  Vellow  G.  ( Berlin)  and  lefi 
over-night  without  washing  off,  became  >|uite  yellow 
wherever  the  atmosphere  had  hod  free  access  to  it 
Washing  in  >>oiling  water  restored  the  original  colour 
but  the  washe<l  hanks  Iwcanie  again  yellow,  after  eipomin 
to  the  atmosphere  for  alx)Ut  two  hours.  The  atmosphep 
was  acid  to  litmus,  and  it  was  found  that  gaseous  sulphuiou 
acid  wius  capable  of  bringing  alHiiit  the  change  of  colour 
the  original  shade  being  n'storeil  by  washing  with  hn 
water  or  on  beating.  .Acid  (Jreen  extra  is  bleached  b; 
a  cold  solution  of  sutjihurous  acid  ;  on  Ixiiling,  the  colou 
returns,  but  is  destroyed  again  on  cooling. — F.  M, 

Picric  acid  ;    Ci-tloiiring  and  dyeing   propertitJi  of 

L.  Vignon.     Compt.  rend..  1!H(9,  148.  844 — 84*. 

1.  The  depth  of  colour  of  picric  acid  solutions  in  variou 
solvents  (water,  alcohol,  ether.  b«'n7.ene)  varies  in  th 
same  sense  as  the  electric  conductivity  of   the  solutions 

2.  Aqueous  solutions  dye  wool  and  become  iiiiixiverisho 
when  their  conductivity  reaches  a  certain  value  ;  this  ms 
be  achieved  either  by  incrca,se  of  the  quantity  of  pieri 
acid    diasolvwl,    or    by    addition    of    hydrochloric    acid 

3.  In-alcohidic  solution  containing  I  part  of  hydrtichlon 
acid  in  Io.ihmi.  though  the  conductivity  is  considermbli 
there  is  vi-ry  little  fixation  of  the  dyes'tuff  on  the  fibn 
The  fixation  of  the  colour  on  wool  seems,  under  th 
conditions  employed,  to  be  due  to  a  chemical  reaction  c 
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the  fibre  on  the  highlj'  ionised  dyestuff.  It  is  not  due  to 
the  formation  of  salts  ;  for  picric  acid  in  benzene  solution 
does  not  dye  wool,  though  it  combines  energetically  with 
arganic  bases. — .J.  T.  D. 

Ramie  incandescent  mantUs.     Bohni.     See  II. 
Patents. 

Shrinking  properties  of  loool  or  animal  fibres,  and  woollen 

yam  and  fabrics ;     Treatment  for  modifying  the  .    j 

J.   Schneider,   (ialashiels.     Eng.    Pat.    11,834,   June   1,    | 
1908.     Addition   to    Eng.    Pat.    61,')2,   Mar.    14,    1907 
{this  J.,  1908,  331). 

Loose  wool  or  animal  fibres,  woollen  yarn,  etc.,  treated    I 
with  caustic  alkali  of  lessthan  32°  Tw.  acquire  thesamepro-    j 
perties  as  regards  felting,  as  when  treated  with  chlorine. 
Fabrics  shrink  a  little  under  the  treatment,  but  the  loss 
in  weight  is  not  so  great  as  in  the  case  of  treatment  with 
chlorine.     The   immunity   from   shrinkage   under   a   sub- 
sequent mild  alkaline  treatment  (milling)  is  proportional    | 
to  the  strength  of  the  caustic  alkali  (up  to  the  limit  of 
32°  T.)  used  in  the  first  instance. — F.  M. 

Kiers  for  linen  or  cotton  piece  goods  or  yarn.i  ;  Blenching 
or  boiling  — . — .  S.  .1.  Frazer,  CuUeybackey,  Ireland. 
Eng.  Pat.  17,653,  Aug.  22,  1908. 

The  kier  is  proyided  with  a  flexible  bottom  or  support 
for  bearing  the  material  to  be  treated.  This  bottom 
comprises,  in  combination,  a  central  ring  resting  on  a 
vertical  standard,  a  series  of  radiating  chains  secured  at. 
their  outer  ends  to  the  wall  of  the  kier  and  at  their  inner 
snds  to  the  central  ring,  and  finally  a  series  of  concentric 
chains  which  are  suitably  fastened  to  the  radiating  chains. 
\  '  —P.  F.  C. 

Treating  fabrics  in  spread  out  form  with  liquids  ;    Process 

,    and   apparatus     for   .     E.    Gminder,    ReutUngen, 

Germany.     Eng.  Pat.  21,829,  Oct.  15,  1908. 

Tke  fabric  to  be  treated  is  led  through  an  opening  in  the 
ade-wall  of  a  cylindrical  receiver  which  is  arranged 
luring  the  filling  process  with  its  axis  horizontal.  In 
jrder  to  arrange  the  material  in  regular  zig-zag  folds, 
the  receiver  is  made  to  rock  about  an  axis  eccentric  to 
ts  own.  When  fuU,  the  receiver  is  placed  with  its  axis 
rertical,  the  opening  in  the  wall  is  closed,  and  the  hquor 
leoessary  for  the  treatment  is  circulated  vertically  through 
:he  apparatus  by  means  of  a  pump, — P,  F.  C. 

Dyeing  apparatus.  T.  Allsop  and  W.  W.  Sibson,  Assignors 
to  The  Philadelphia  Drying  Machinery  Co.,  Philadelphia, 
Pa.     U,S.  Pat,  918,485,  April  13,  1909. 

i  KOTATABLE  perforated  cylinder  is  arranged  inside  a  vat 
vhich  is  prorided  with  means  for  circulating  the  dye- 
iquor.  These  circulating  derices  are  such  that  the  liquor 
nside  the  vat  can  be  malde  to  flow  alternately  in  opposite 
lirections. — P.  F.  C. 

"h/eiyig  machine.  C.  J.  McNamara,  Assignor  to  G.  Gross, 
Philadelphia,  Pa.     U.S.  Pat.  918,767,  Apr.  20,  1909. 

Che  upper  part  of  a  dye-vat  is  provided  with  a  movable 
rame,  which  carries  a  number  of  "  dye-sticks  "  having 
:earings  at  their  ends  by  means  of  which  they  are  rotated 
rom  a  crank  shaft. — P.  F.  C, 

'Hanthraquiiionylamines  ;      Process    for   fixing   the   , 

obtained  according  to  Ger.  Pat.  174,699,  o.i  vegetable 
fibres.  Farbonfabr.  vorm,  F,  Bayer  und  Co,  Ger.  Pat. 
208,845,  Feb.  9,  1908. 

"he  dianthraquinonvlamines  obtained  according  to  Ger. 
'at.  174.699  (see  this  J.,  1907,  314)  are  reduced  to  the 
3uco-compounds  by  means  of  alkaline  reducing  agents 
!.?.,  hydrosulphites  in  alkahne  solution),  and  the  vegetable 
ibres  or  fabrics  are  immersed  in  this  solution  and  the 
olour  is  subsequently  developed  by  oxidation  :  very 
Mt,  clear,  orange  shades  are  produced   by  this  means. 

— T.  F.  B. 


Oreen,   olive  arid  broum   effects  in  dyeing  and   printing  } 

Production  of  .     J.   Y.   Johnson,   London.     From 

Badische   Anilin   und   Soda   Fabrik,    Ludwigshafen-on- 
Rhine,   Germany.     Eng.   Pat.    14,593,  July  9,   1908. 

By  oxidising  m-aminophenols  on  the  fibre  with  alkali 
chlorate  and  feiTocyanide,  shades  fast  to  light  and  washing 
are  obtained.  Example  : — A  bath  is  prepared  containing 
25  grms.  of  m-aminophenol,  50 — 60  c.c.  of  30  per  cent, 
hydrochloric  acid,  60  grms.  of  potassium  ferrocyanide, 
and  25  grms.  of  sodium  chlorate  in  a  Utre.  The  goods 
are  jjadded  with  the  filtered  solution,  dried,  then  steamed 
for  about  ten  minutes  in  a  Mather-Plait  apparatus 
and  next  treated  with  a  lukewarm  solution  of  sodium 
bichromate.  To  obtain  a  green  shade,  the  goods  are 
washed  in  acidulated  water  and  dried.  To  obtain  a 
brown  shade  it  is  necessary  to  pass  the  goods  tlirough  a 
solution  of  sodium  silicate  and  then  wash  and  soap. 
If  desired,  a  reserve  can  be  printed  on  to  the  prepared 
goods  immediately  after  drying.  For  a  white  reserve 
a  mixture  of  400  grms.  of  gum  solution,  100  grms.  of 
Rongalite  C  and  400  grms.  of  potassium  sulphite  solution 
(45'  B.)  mixed  with  lOO  grms.  of  gum  solution,  can  be 
employed.  For  coloured  reserves  on  cotton,  the  ordinary 
albumin  dyestuffs  to  which  alkali  sulphite  and  acetate 
have  been  added,  or  basic  dyestuffs  with  zinc  white,  can 
be  used.  Upon  silk  or  half-.silk.  it  is  sufficient  to  print 
basic  dyestuffs  together  with  potassium  sulphite  and 
sodium  acetate. — P.  F.  C. 

Printing  of  textile  fabrics.  F.  Ashton,  Hyde,  and  The 
Calico  Printers'  Association,  Limited,  Manchester. 
Eng.  Pat.  8620,  Apr.  18,  1908. 

The  application  of  resists  of  resins,  fats,  or  other  sub- 
stances having  high  melting  points,  by  printing  machines 
has  hitherto  been  made  difficult  by  the  solidification 
of  the  molten  resist  upon  the  engraved  rollers.  To 
remedy  this  difficulty,  the  engraved  rollers  and  the 
doctors  with  which  they  are  provided,  are  maintained 
at  a  temperature  sufficiently  high  to  prevent  solidification 
of  tlie  resist.— P.  F.  C. 

Fatty  acid  compounds  with  aldehydes  and  ketones  and  the 
application  thereof  in  colour  printing ;  Manufacture 
of  new  organic  — — .  O  Imray,  London.  From  Farb- 
wcrke  vorm.  Meister.  Lucius,  und  Briining,  Hoechst 
a/ Main,  Germany,     Eng.  Pat.  13,790,  June  29,  1908. 

By  treating  unsaturated  organic  fatty  acids  of  high 
molecular  weight  with  aldehydes  and  ketones,  new 
compounds  are  formed  which  are  soluble  in  alkalis  and 
are  very  stable  in  the  cold.  When  heated  however, 
they  react  like  free  fatty  acids  and  they  are  therefore 
very  useful  in  printing  with  certain  alizarin  dyestuffs, 
such  as  Alizarin  Red  and  Alizarin  Orange,  which  could 
hitherto  only  be  printed  on  goods  which  had  previously 
been  prepared  with  Turkey-red  oil  or  the  like.  By  adding 
the  above  described  new  compounds  to  the  printing 
colour,  colour  lakes  are  not  formed  until  the  goods  are 
steamed,  and  the  previous  oiling  of  the  material  becomes 
unnecessary.  Example  1  :  One  Idlo.  of  castor  oil  is 
gradually  mixed  with  250  grms.  of  formaldehyde  (40  per 
cent.)  at  20°  C.  and  stirred  for  some  time.  Then  200  grms. 
of  concentrated  sulphuric  acid  are  added  as  a  condensing 
agent  at  15' — 20°  C.  and  the  mixture  is  allowed  to  stand 
overnight.  The  reaction  product  is  stirred  in  a  10  per 
cent,  solution  of  Glauber  salt  and  is  then  heated  to  90°  C. 
The  oil  is  next  removed  and  well  washed  to  free  it  from 
traces  of  acid.  The  product  is  finally  allowed  to  settle 
and  the  separated  water  is  removed.  Example  2 : 
To  prepare  a  printing  colour,  50  grms.  of  the  product 
made  according  to  Example  1  arc  mixed  with  400  grms. 
of  acid  starch  thickening.  200  erms.  of  tragacanth  (60  :  1000) 
75  grms.  of  Alizarin  Red  5"F.  (20  per  cent.),  25  grms. 
of  Alizarin  Red  1  B  (20  per  cent.),  55  grms.  of  water, 
90  grms.  of  aluminium  thiocyanate  (12°  B.).  30  grms.  of 
aluminium  acetate  (12°  B.),  20  grms.  of  tin  oxalate  (1(>°  B.), 
15  grms.  of  tartaric  acid  solution  (1  :  6)  and  40  grms. 
1    of  calcium  acetate  (16°  B.). — P.  F.  C. 
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Discharge  of  colcuring  mnilerK  of  Vut  Thioindxgo  and  Indigo 

dosses,  and  pantes  lo  hi  iiu/jloyed  therein.  J.  Y.  Johnson, 
London.  From  Badischr  Aniliii  iind  Soda  Kabrik, 
LudwipMlittfen  a/Khine,  (iirnmuv-  Eng.  Pat.  872f>, 
April  21.   liWS. 

Stannous  chloride,  iu  an  acid  nu-diuni.  has  been  proposed 
as  a  discharging  agent  for  iudigo,  but  is  not  very  suitable 
as  the  fibre  is  attackeii  and  tendered  in  the  process. 
Thioindigo  and  intUgo  dj'eings  may  be  di.scharged  how- 
ever by  means  of  glucose  (or  oth<'r  carbohydrate),  or 
stannous  oxide,  in  the  pi-esence  of  alkali.  A  suitable 
paste  for  discharging  deep  sha<le8  of  indigo  is  prepared  by 
mixing  C>r>()  parts  of  gum  thickening  with  a  sf)lution  of 
.'iO  parts  of  ,50  per  cent,  stannous  oxide  paste  in  100  parts 
of  water  and  200  ]>arts  of  ;i.")  per  cent,  caustic  soda  lye. 
The  iirintcd  material  is  drictl  at  a  moderate  teni|«'ratui-e, 
steamed  for  5  minutes  at  100  -103'  C.  in  air-fn'c  steam, 
passed  through  boiling  watir  containing  10  c.c.  of  a 
3o  per  cent,  caustic  soda  solution  jn-r  litre,  and  tinally 
washed. — F.  M. 

Gofferiyig  effects  on   i/arn.i,  tis.iue.s,  or  the  lite  ;     Process 

of  dbtainirwj .     C.  T.  Trcdup.  (Jodcsbcrg,  (iermany. 

U.S.  Pat.  918,307,  April  l.'!,   1909. 

Thk  go(jds  arc  first  impregnated  with  a  bath  containing 
a  substance  w  Inch  can  be  coagulated,  then  calendered  with 
rollers  which  aro  not  hot  enough  to  cause  coagulation 
and  arc  Knaliy  exposed  to  thy  heat  and  to  steam  under 
pressure,  in  order  to  convert  the  impregnating  substaucc 
into  an  insoluble  coating. — P.  F.  C. 

W liter i>rool  and  luMrous  cloth  or  other  fabric  and  the  method 
and  means  for  produeiii'i  it.  R.  Hiibner.  Radcliffe,  and 
J.  H.  Riley  and  Co..  Limited,  Burv.  Eng.  Pat.  7972, 
April   10,   iOOS. 

The  fabric  is  coated  with  stearii-  acid  or  a  nii.xture  con- 
taining it  and  is  subsequently  passed  through  a  Schreiner 
calender.  In  order  to  ap])ly  the  stearic  acid,  the  fabric 
is  passed  between  two  S()ueczing  rollers,  the  u])pcr  lollcr 
having  an  indianibber  surface  whilst  the  lower  one  is 
made  of  brass  anil  has  a  tiuely  grooved  surface.  This 
lower  roller  ri'volvcs  with  its  lower  jiart  imniei'scd  in 
molten  stearic  acid.  A  <loefor  may  be  used  to  remove  the 
execs  of  stearic  acid  from  the  lower  roller  before  it  touches 
the  fabric— P.  F.  C. 

Textile  maleriiil ;      Apparatua  for  tnatimj  as  well 

w>  for  mixing  chemical  muteriaU  and  the  like  with  liquids. 
R.  Diedericbs,  Cologne,  Ormanv.  Eng.  Pat.  8821, 
April  22.   1908. 

See  Fr.  Pat.  .-JilO.lO.'".  of  1908  ;  this.J.,  1908,  1017.— T.  F.  B. 

Indigo  vat  em,ploijid  in  dyeing  ;    Preparation  of  tin:  . 

H.  Channiat,  Paris.  Rieissuc  Xo.  12.94K,  dated  April  27, 
1909,  of  V.i>.  Pat.  885,978.  April  28,  1908. 

Ske  Fr.  Pat.  379,041  of  l!K)ti ;  this  .1.,  1!H)7.  1 19l>.— T.  F.  B. 
Bkarhinj  agent.     Eng.  Pat.  2522.     *'cf  XIV. 


VII.     ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC     ELEMENTS. 

"Chamber    regulator"    [in    ■■oilplnirir   acid    manufacture']. 
H.   Petersen.     Cliem.-Zeit.,    li>09,  33,  400 — 411. 

The  advantages  claimed  for  the  u.se  of  a  "  chanil)er 
regulator"  (see  this  .1.,  1907,  870;  19tt8,  981)  in  the 
manufacture  of  sulphuric  acid  may  be  summarised  as 
follows: — (I).  More  efficient  fixation  of  the  acid  gases 
leaving  the  chanilwrs  is  secured.  For  nitrous  vitriol 
of  the  strength  u.sed  (53" — .'iT'B. )  will  absorb  sulphur 
dioxide  with  the  production  of  sulphuric  a<id  and  will 
also  absorb  oxides  of  nitrogen,  if  necessary,  though, 
on  the  other  hand,  it  will  give  up  these  oxides,  if  them 
be  a  temiKii-ary  deficit  and  thus  keep  up  the  (lercentage 
in  the  (lay-Lussac  acid.  (2).  Sulphuric  acid  is  produced 
in  the  reg\dator  itself,  as  above  indicated,  (3).  Economy 
is  effected  in  the  consumptioD  of  nitric  acid  by  the  more 
rvgular  working  of  the  system.     (4).  The  total  production 


of  acid  is  increased,  owing  to  the  jxissibility  of  more  rapid 
working,  and  this  without  the  use  of  a  "double  ring" 
of  (lay-Lussac  and  < Hover  towers,  {'i).  A  sti"ongcr  acid 
may  be  produced  in  the  chambers  ;  for,  any  deticicncy 
in  water  vapour  in  the  last  chamber,  which  rt-nden 
complete  fixation  of  the  sulphur  dioxide  impossible,  is 
niatle  up  ft)r  by  the  abstuption  of  this  gas  in  the  regulator. 
Figures  are  given,  ivlating  to  an  English  factory,  which 
show  a  reduction  from  7-4  grnis.  to  1-7  grms.  of  sulphur 
trioxide  ])er  cb.  ni.  in  the  final  exit  ijases  and  a  ttccrease 
in  the  consunt]>tion  of  nitric  acid  from  {■7  |)er  <'ent.  to 
0-7  i>er  cent,  after  the  introduction  of  a  regulator,  the 
yield  of  acid  on  the  sulphur  burnt  also  showing  improve, 
ment.  The  size  of  the  tower  ccuistituting  the  n-gulator 
varies  from  0-2  |mt  cent,  of  the  total  chamber  space 
for  systems  of  tiOOO— 8000  cl).  ni.  to  0-4 — (J-5  )«r  cunt, 
with  systems  below  4000  cb.  ra.  A  case  is  recorded 
of  a  tower  of  75  cb.  m.  cai)acity  which  prodviccd  2iHK»  -3(K)0 
kilo.s.  of  acid  (50"  B.)  in  24  hours,  or  one-eighth  of  the  total 
)>ix>duction  of  the  system. — F.  SoDN. 


Nulphuric  acid , 
freezing.  M. 
842     843. 


Purification  of  ,  from  arsenic,  by 

Morance.     Compt.     rend..     1909,     148, 


WhK-N  sulphuric  luid  is  partially  frozen,  any  arsenic 
pntseiit  is  concentrated  in  the  liquid  jiortion.  A  sample 
of  (ilover  tower  acid  was  concentrated  to  1-72  sp.  gr., 
and  exposed  for  a  day  to  a  temperature  varying  )M'twe«n 
'I'  and— 8°  C,  when  half  of  it  froze.  The  solid  and  liquid 
portions  were  separated  and  analysed.  For  every 
|(X)  parts  of  monoliydrate,  they  contained  respectively  : — 


Solid 
iwrtion. 


Liquid 

imrtion. 


0-281 

it-a-ii 

Ferric  oxide  and  uluiiiiua 

0-OiS 

UllS 

-J.  T.  D. 

•Sulphuric  acid  ;   Concentration  of in  catt  iron  itMtU. 

H.  Fricdrich.     Chem.-Zcit.,   1909.  33.    478—479. 

A  THIN  sti-eani  of  Glover  or  chamber  acid,  from  50"  to 
(>0°  B.  in  strength,  is  directed  on  to  the  surface  of  a  large 
quantity  of  concentrated  acid  of  fUi"  B.,  which  is  kept 
boiling  inside  a  suitable  cast  iron  vessel.  The  concen- 
trated acid  is  drawn  off  from  the  bottom  by  means  of  a 
siphon,  suitable  provision  being  made  for  condensing  th* 
distillate.  The  cast  iron  vessel  should  last  at  least  one 
year  ;  the  space  required  for  the  apparatus  is  l.*) — 20 
cubic  metres;  and  a  daily  output  of  about  50(K)  kilos, 
of  93  ])er  cent,  sulphuric  acid  is  obtained  at  a  capital 
expenditure  of  £200— £2.50.— O.  R. 

Nitric  oxide  from  the  air  ;    Formation  of by  mtatu 

of  a  current  of  electricity  of  hiw  voUtige.     G.  W.  Morden. 
Trans.  Amcr.  Electrochem.  Soc.,  1908,  14,  113—141. 

The  author's  work  is  a  continuation  of  that  of  Haboraad 
Kotmig  (this  ,).,  I",KI8,  27,  1070),  who  attemjited,  by  moans 
of  a  cooled  aix',  to  obtain  results  duo  chiefly  to  electrioal 
action.  The  apparatus  used  was  different  from  that  of 
Haber  and  Kocnig  :  direct  current  was  eraploywl,  and 
short  arcs.  The  lathode  was  of  iridium  eovenxl  with 
calcium  oxide;  the  fall  of  potrintial  at  the  cathode  •*»» 
relatively  very  small,  and  vapour  of  the  ele<  trode  raatorisi 
was  not  i>reseul  in  the  arc.  The  current  strength  varied 
between  O'l  anil  0'25  ampere  with  a  voltage  at  the  aro 
ranging  from  100 — 280  volts.  It  was  found  that  th* 
hignest  concentrations  of  nitric  oxide  were  obtained  at 
prossure-s  between  .'t(K>  and  .'iOO  mm.  .Small  gas  velooiiin 
were  favourable  to  high  concentrations,  and  grnal 
velocities  to  high  yields  per  kllowalt-hour.  For  every 
gas  velocity  there  was  a  maximum  concentration  of  nitnc 
oxide  jKMisible  :  increase  of  current  strength  beyond  thai 
necessary  to  attain  this  concentration  resulted  only  io  » 
ilocrcaso  in  the  vield  [x-r  kiU)watt-hour.  By  uaing  as 
anode  a  hoUow.  water-cooled,  silver  capillary  tube,  awl 
by  sucking  the  gases  out  through  its  centre,  wilb  a  kut 
cathode  lying  quite  near  the  anode,  it  was  po»sil)le  to  obtain 
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ither  high  concentrations  of  nitric  oxide  or  high  jnelds 
«r  kilowatt-iiour  by  using  appropriate  pressure  and  gaa 
elocity.  Hitherto  the  highest  concentrations  of  nitric 
xide  obtained  from  air  were  9'5 — 10  per  cent,  by  Haber 
nd  Koenig  at  100  mm.  pressure.  The  author  obtained  a 
oncentration  of  O'V  per  cent,  at  300 — 400  mm.  pressure 
nd  with  low  voltage.  The  yields  obtained  in  the  best 
ommercial  processes  are  given  as  550  kilos,  of  nitric 
cid  per  kilowatt-year,  or  63  grms.  per  kilowatt-hour, 
n  the  author's  experiments  a  yield  of  92  grms.  of  nitric 
cid  per  kilowatt-hour  was  attained. — A.  S. 


•"inla;/  electrolytic  alkali -chlorine  cell :    The  current  and. 

enerqij  efficiencies  of  the  .     F.   G.    Donnan.   J.   T. 

Barker,  and  B.  P.  Hill.     Faraday  Soc,  April  27,  1909. 
[.Advance  proof.] 

N  the  Finlay  electrolytic  cell,  a  middle  brine  chamber 
eparates,  by  means  of  diaphragms,  the  anode  and  cathode 
hambcrs.  whilst  a  continuous  flow  of  electrolyte  is  supplied, 
indera  "  head,"  to  the  middle  chamber  and  passes  through 
he  cell  diaphragms.  The  various  compartments  are  built 
ip  in  the  form  of  a  filter-press,  so  that  both  sides  of  the 
ilectrodes  are  electrolytically  active,  and  the  resistance 
3  reduced  to  a  minimum  by  diminishing  the  thickness  of 
he  electrolyte  in  each  compartment.  The  anodes  are  of 
^aphite  and  the  cathodes  of  wrought  iron.  A  series  of 
experiments  have  been  carried  out  by  the  authors  on  a 
aboratory  form  of  the  cell,  the  current  and  rate  of  flow 
)f  the  electrolyte  being  maintained  constant.  Very  little 
lisintegration  of  the  carbon  anodes  was  observed,  and  the 
jarticles  of  carbon  were  swept  out  with  the  anode  effluent, 
hus  avoiding  the  choking  of  the  diaphragms.  The 
athodic  current  efficiency  (with  2  mm.  diaphragms) 
loea  not  appear  to  improve  with  increase  of  current 
iensity,  but  is  a  function  mainly  of  the  alkah  concen- 
ration,  about  7  per  cent,  of  caustic  soda  being  obtained 
vith  an  efficiency  of  91  per  cent.  With  thicker  diaphragms 
two  2  mm.  diaphragms  placed  together),  considerably 
lieher  cathodic  current  efficiencies  were  obtained  for  the 
lame  strength  of  caustic  soda,  and  it  appears  that  for  higher 
itrengths  the  efficiency  increases  with  the  current  density, 
whilst  for  lower  strengths  the  reverse  is  the  case.  Witli 
liaphraems  loaded  slightly  with  feme  hydroxide,  the 
ivorage  current  efficiencies  are  about  the  same  as  those 
)btained  with  two  2  mm.  diaphi'agms  at  the  same  current 
iensity,  with  the  great  advantage  that  the  cell  voltage 
8  sensibl}'  lower.  The  composition  of  the  anode  gas  shows 
hat  it  contains  about  99  ])er  cent,  of  chlorine,  when  the 
;ell  is  making  6  to  7  per  cent,  caustic  soda  solution. 
Experiments  have  also  been  made  showing  that  for 
Boderate  concentrations  of  caustic  soda  (6  to  8  per  cent.), 
;he  Finlay  cell,  with  double  diaphragm  and  percolating 
ilectrolyte.  gives  enormously  higher  current  efficiencies 
han  single  diaphragm  cells  with  non  -  percolating 
ilectrolyte. — B.  N. 

Nitrogen  ;    Determination  of  in  saltpetre,  by  means 

of    stannous    chloride    and    iron    filings.     A.    Kleiber. 
Chem.-Zeit.,  1909,  33,  479—480. 

Che  reduction  takes  place  in  accordance  with  the  equation, 
iCNOj+SnClj-f  10HCl+3Fe  =  NH,Cl+Sna4-f3FeCl.+ 
KCl-j-SHjO.  For  the  determination,  i  grm.  of  salt- 
)Mre  dissolved  in  7-5  c.c.  of  water  is  introduced  into  a 
listiUing  fiask  of  about  1  litre  capacity,  about  5  grms.  of 
lolid  commercial  stannous  chloride,  15  c.c.  of  concentrated 
lydrochloric  acid,  and  about  4 — 5  grms.  of  iron  fiUngs  are 
idded  to  the  solution,  and  the  mixture  is  heated  on  the 
Tater-bath  for  10 — 15  minutes.  40  c.c.  of  saturated 
■austic  soda  solution  mixed  with  about  100  c.c.  of  water 
md  a  piece  of  paraffin  wax  the  size  of  a  pea  are  added, 
md  the  mixture  is  rapidly  distilled  over  a  strong  flame,  so 
^hat  the  whole  distillation  is  complete  in  under  half  an 
lour.  The  ammonia  is  preferably  distilled  into  N /2 
mlphui'ic  acid  and  the  excess  of  the  later  titrated  with 
V/4  baryta  water.  To  make  the  necessary  correction 
or  the  ammonia  retained  by  the  apparatus  in  the  above 
nstance,  0-2  c.c.  must  be  subtracted  from  the  volume  of 
^  H  baryta  water  used. — O.  R. 


Calcium-alkali   sulphates.     J.    D'Ans   and    O.    Schreiner. 
Z.   anorg.   Chem.,   1909,  62,   129—167. 

CoNOENTEATiON-TEMPER.\TDBE  diagrams  are  given  of  all 
the  double  sulphates  known  to  be  formed  by  the  alkali 
metals  with  calcium  between  0°  and  100°  C  ,  showing  their 
fields  of  existence  and  temperatures  of  formation,  as  far 
as  could  be  determined.  The  salts  included  in  the  investiga- 
tion are  the  syngenites,  K,[(NH,)o.RbJCatS04)2,H,.0, 
the  dicalcium  sulphates,  ;NH4)2[Bb2,C3„]Caj{S04),, 
the  pentacalcium  sulphates.  K;[(NH,)2lCas(S0,),, 
and  glauberite,  Na.jCafSOj),.  The  existence  of  a  labile 
double  salt  of  the  formula,  Na40a(S04)3,2H20,  has  also 
been  established,  but  no  double  salts  with  thaUium 
or  hthium  have  been  obtained.  The  influence  of  various 
electrolytes  and  of  sucrose  on  the  solubihty  of  potassium 
S3mgenite  at  25°  C.  has  been  studied.  Potassium  salts 
are  found  to  lower  the  sulphate  concentration  of  the  solution 
which  is  in  equihbrium  with  syngenite  and  gypsum  at 
that  temperature,  and  the  concentration  of  the  potassium 
salt  for  which  Ca=S04,  and  beyond  wliich,  therefore, 
the  salt  is  able  to  form  syngenite  by  double  decomposition 
with  gypsum,  is  found  to  be  12  mols.  of  potassium  acetate, 
18  of  potassium  chloride,  17-2  of  potassium  bromide  or 
iodide,  and  26  of  potassium  nitrate  per  1000  mols.  of  water. 
Acids,  on  the  other  hand,  increase  the  concentration  both 
of  sulphate  and  calcium,  and,  as  a  rule,  their  influence  is 
in  the  order  of  their  affinities  ;  the  sodium  salts  act  like 
the  corresponding  acids,  but  less  powerfully.  The  effect 
of  electrolytes  is  quite  analogous  to  that  observed  in 
studying  the  solubihty  of  gypsum.  Sucrose  has  but 
little  influence  on  the  concentration  either  of  sulphate  or 
of  calcium  in  the  equilibrium  solution. — F.  Sodn. 

Cuprous  and  cupric  chlorides  in  hydrochloric  acid  solution  ; 

Eguilibrium  between  .     G.  Poma.     Atti  R.  Accad. 

dei    Lincei,   Roma,  1909   [5],  18,  I.,  133—138.      Chem. 
Zentr.,  1909,  1,  1386. 

The  author  determined  the  solubihty  of  cuprous  chloride 
in  solutions  containing  known  quantities  of  hydrochloric 
acid  and  cupric  chloride,  and  also  in  solutions  of  hydro- 
chloric acid  of  equal  concentration  free  from  cuprio 
chloride.  In  all  cases  a  larger  quantity  of  cuprous 
cliloride  was  dissolved  by  solutions  containing  cuprio 
chloride.  In  solutions  containing  hydrochloric  acid  in 
concentrations  of  1-iV  and  2-.^,  the  ratio  between  this 
extra  quantity  of  dissolved  cuprous  chloride  and  the 
amount  of  cupric  chloride  present  increased  with 
increasing  concentration  of  the  latter,  but  in  solutions 
of  i-N  acidity,  the  ratio  was  almost  constant  at  0-4. 
In  solutions  of  cupric  chloride  in  methyl  alcohol,  free  from 
hydrochloric  acid,  the  ratio  was  also  0.4.  It  is  concluded 
that  one  or  more  complex  cuprous-cupric  salts  are  formed. 
— A.  S. 

Lead  sulphate  ;   Solubility  of in  concentrated  solutions 

of  sodium  and  potassiutn  acetate.     J.   J.   Fox.     Chem. 
Sqc.  Proc,  1909,  25,  128. 

The  increased  solubihty  of  lead  sulphate  in  concentrated 
solutions  of  sodium  and  potassium  acetates  is  due  to  the 
formation  of  lead  acetate  in  solution,  conclusive  evidence 
being  obtained  from  the  examination  of  the  system  potas- 
sium acetate — lead  sulphate.  In  this  case  no  sulphate  was 
dissolved,  although  as  much  as  19  per  cent,  of  load  acetate 
was  found  in  one  of  the  solutions.  As  regards  the  system 
sodium  acetate-lead  sulphate,  the  proportion  of  sulphate 
in  solution  was  equivalent  to  the  lead  dissolved.  The  sohd 
phase  in  the  potassium  acetate  system  was  altered,  lead 
potassium  sulphate,  PbK2(S04)2,  being  formed,  but  no 
corresponding  double  salt  was  obtained  from  the  sodium 
acetate  system.  The  absence  of  double  salt  in  the  latter 
case  probably  arises  from  the  fact  that  the  an-ount  of 
sodium  sulphate  formed  from  the  lead  sulphate  by  sodium 
icotate  is  insufficient,  considered  alone,  to  saturate  the 
solution  at  25°.  The  solubihty  curve  for  sodium  sulphate 
in  sodium  acetate  solution  is  entirely  different  in  character 
from  that  of  potassium  sulphate  in  potassium  acetate, 
the  solul^ility  in  the  latter  case  decreasing  rapidly  with 
increasing  concentration  of  the  potassium  acetate. 
Although  the  soluoility  of  lead  sulphate  is  shown  to  be  due 
to  the  formation  of  lead  acetate  in  solution,  the  8olubilit>y 
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curves  do  not  coincide  with  those  derived  from  the  system    \ 
load  ftccUto— alkali  acoUto.  since  the  prc-senco  of  sulphates 
in  the  sohd  jihascs  tends  to  reduce  the  solubility  of  the 
lead. 

Silver  and  laid  compounds  :      ImponsibilUi/  of  iirediclimj    \ 
thervwchemicuUu  the    rcUitiie   stuhiUly   of  corre.-7)0«di«fl 

.     A.  Colbon.     Compt.  rend.,  1909,  148,  S37— «39. 

The  heats  of  formation  of  lend  eaibonatt'  and  nitrate  are 
greater  than  those  of  the  corresponding  silver  salts.  But 
whilst  at  higher  tenii>ciatuics  load  carbonate  is  more  stublo 
than  silver  carbi>iiate,  l.^ad  nitrate  l)egins  to  decompose 
at  283"  C.  silver  nitrate  only  above  3.'>*l'' C.  If  lead 
nitrate  bo  dissolved  in  melted  silver  nitrate  (in  which 
it  is  largely  soluble  with  absorption  of  he^t.  and  thus 
with  diminution  of  its  heat  of  formation)  it  gains  in  I 
sUvbility,  for  its  tompemliiro  of  initial  dissociation  is 
raised  to  350°  C— J.T.  D. 

Bixmulh    triclUonde:       Hydrolijlic    dinsociidion    oj    . 

R.  Dubrisay.  Compt.  rend.,  1909,  148.  830-832. 
When  clear  solutions  of  bismuth  chloride  in  liydiochloric 
acid  are  treated  with  water  so  as  just  to  effect  precipitation 
of  the  bismuth  oxyehloride.  eiiuiUl)rium  is  reached  after 
three  days  at  the  ordinary  temperature,  after  twelve 
hours  at  80°  C.  Determinations  of  th<>  c.mipositioii 
of  the  clear  hquid  remaining  after  equihbrium  is  reached, 
show  that  the  system  is  l)ivariant.  and  hence  there  is 
but  one  o.xycUorido :  and  also  that  the  dissociation 
of  the  chloride  and  formation  of  o.\ychloride  diminish 
as   the   temperature   rises. — J.  T.  O. 

Coke  ;   Actum  of ,  oti  ferric  chloride  and  auric  chloride 

tn  'solution.  A.  Tingle.  J.  Amer.  Chom.  Soc,  1909, 
31,  461—463. 
The  author  has  repeated  with  coke,  in  a  slightly  imiiliticd 
form,  some  of  the  experiments  of  do  Coninck  (this  J., 
1900,  744).  Solutions  of  auric  chloride,  neutral  ferric 
chloride,  and  "  basic  ferric  chloride  "  (the  neutral  solution 
to  which  sodium  carbonate  had  been  added  till  a  per- 
manent precipitate  just  began  to  form)  containing  0-3  to 
0-5  grm.  of  metal  per  100  c.c,  were  allowed  to  percolate 
through  20  em.  depth  of  coke,  which  passed  a  20-mesh 
but  was  retained  by  a  40-mesh  sieve,  at  the  rate  of  r^  c.c. 
per  minute  (except  Expt.  7,  in  which  the  rate  was  1  c.c. 
per  minute).  In  one  set  of  experiments,  washed  coke 
was  used,  i.e.,  coke  which  had  been  extracted  with  hydro- 
chloric acid  and  washed  free  from  acid.  The  results  were 
as  follows  : — 

Washed  coke. 


PtT  ceut.  nf 
metil  lust 
or  gained. 


1.  Ferric  chloride 

2.  Do 

3.  Basic  do 

4.  Auric  cldoride  . 


—  s-m 

—  0-T. 

—  7--.* 
»2-4.i 


Unuxuhed  coke. 


5.  Ferric  cldoride 
0.  &af>ic  do 

7.  Do 

8.  Auric  chloride  . 


+  1-04 
—  «•:;<; 
— ;:l-96 
— 73-82 


Per  ci'iit.  ei 

iron  reduced 

to  lerrous  state. 


1-56 
o-sn 

2-50 


•22-50 
not  <ii't<  rniined 
not  dctj-rinincd 


In   the   author's   opinion   the  results   are  due  largely 
if  not  entirely  to  the  sulphtir  compounds  in  the  coke. 

—,1.  T.  D. 

DeUrmining  perchlorale.     Rothmund.     See  XXlll. 

Patents. 

Zinc   compounds   and  ammonia   [from  galvanisers'   skim- 
mings] ;    Method  of  and  apparatus  for  recovering  . 

E  G  and  M.  M.  Pearlman.  Philadelphia,  Pa.      U.S  Pats. 

919.375  and  919,376.  Apnl  27,  1909. 

Sal-akmoniao  (ammonium  chloride)  tlux  or  skimmings, 

a  by-product  of  the  galvanising  process,  is  roasted  in  a 

futnsce  provided  with  a  stack  closed  at  the  top.     The 


fumes  evolved,  containing  zinc  cldoride  and  ammonia, 
are  led  off  from  the  stiick,  through  a  side  eoudui  ,  to  an 
iiijectoi -device,  where  they  are  mixtxl  with  steam,  ami 
ai-e  then  forced  through  tanks  containing  resi>ootively 
milk  of  lime  and  a  solution  of  sulphuric  acid,  in  order  to 
recover  the  zinc  as  hydroxide  and  the  ammonia  as 
ammonium  sulphate. — A.  S.  , 

Carbides;      [Kl-rtriral]   Process  for  produciiuj  .     R,' 

C'atani,  Rome,  Italy.  U.S.  Pat.  918.419,  April  13. 
1909. 

The  carbon,  used  in  the  ])roduction  of  tlu^  carbide  {e.g.. 

calcium  carliide),  is  coated  with  a  i-efiactory  ccnnpound. 

such  as  slake<l  lime,  and  heated  with  slaked  lime  in  an 

electric  furnace,  the  i-lectrodes  of  which  are  also  coated 

with  tho  same  comiiound. — B.  N. 

Oxi/ijeii  and  hydroyin  ;     Elect rolysin  of  water  for  tJie  pro. 

duction    of ' .     K.     J.     Variellc.     First     .\ddition 

dated  Oct.  28,  1908,  to  Fr.  Pat.  355.652,  June  27,  19U," 
(this  J.,  1905.  1240). 
The  troughs,  ilescribcd  in  tho  main  patent,  for  the  scpara 
tion  of  tlie  electrodes  aro  replaced  by  vertical  series  ol 
elements  chcIi  of  triangular  section,  and  either  sohd  oi 
hollow.  Encli  electrode  consists  of  a  sheet,  with  I  i-shapec 
pieces  bound  on  each  side  with  rivets.  Tho  gases  an 
collected  in  bells,  either  stamiicd  out  of  sheet  metal 
or  consisting  of  sheets  cut  out  and  folded,  and  unit>t 
at  tho  angles  by  autogenous  soldering. — B.  N. 

Linic  ;      Metluid   and   apparatus   for   shtkiwj   .        \V 

Schulthess,     Paris.     Eng.   Pat.   19,656,  Sept.   18.  190«. 
See  Fi.  Pat.  390,357  of  1908  ;  this  J..  1908.  1018.— T.  F.  B 

Alkali  chloride  mlutions  ;     Apparatus  for  the  cUctnlfH] 

dccomiio'iiliou    iif bi/    incnn.'<   of    iiierrurij   cathode* 

J.  .1.  Rink,  Copenhagen."    U.S.  P.-it.  918,370,  April  13  j 
1909. 

See  Fr.  Pat.  365.838  of  1906  ;  this  J..  1906,  1053.— T.  F.  B ' 

Ozone  ;    Apparatus  and  process  for  the  production  of 

.J.  Stoynis,  New  York.  Eng.  Pat.  24,823,  Nov.  18,  190S 
Under  Int.  Conv..  Nov.  18,  1907. 

See  Fr.  Pat.  394,124  of  1908  ;   this  J.,  1909.  249.— T  .F.  V. 

Liquid  air  ;  A  rl  or  process  of  producing .     J.  F.  Plact 

Olenridge  N.Y.,  Assignor  to  American  Air  I.iquefyin 
Co.,  Now  York.     U.S.   Pat.  !II8.468,  April   13.  1909. 

See  Fr.  Pat.  391,326  of  1908  ;  this  J..  1908,  1 152.— T.  F.  I 

Nitrogen  and  oxygen  ;   Apparatics  for  separating froi 

mi>(«r<.<  cordaininq  them.  R.  P.  Pictct,  BeHin.  U.f 
Pat.  918,589,  April  20,   1909. 

See  \dditioii  of  .June  27.  1903,  to  Fr.  Pat.  322,600  of  1902 

this  J.,  1904.  .171.- T.  F.  B. 

Ammonia  from  producer  gas.  Eng.  Pat.  8014.  Su  I 
Producing  slaked  lime.     Ger.  Pat.  208.181.     Set  IX. 

Producing  nitrogen  oxides.     Fr.   Pat.  395.424.     Su  XI.- 


Vill.  -GL,\SS.    POTTERY.   AND   ENAMELS 

"Liquefaction"   of  clay  by  alkalis.     Bottcher.     See   V. 

Patents. 

Qlass  sheets  ;    iltthod  of  and  apparatus  for  making 

H.  K.  Hitchcock,  Tarentum,  Pa.,  Assignor  to  C  V 
Brown,  Pittsburg,  Pa.  U.S.  Pat.  918.323.  April  1 
1909. 
A  BKCEPTACI.E  containing  molten  glass  is  connected  1 
a  conduit  with  an  extei-nal  l)asin.  The  walls  of  tl 
conduit  are  conslnicted  so  tliat  the  beat  dissiiwitcd  fm 
it  is  proportional  to  the  quantity  nf  glass  Hewing  throui 
it,  so  as  to  bring  the  glass  in'  the  l>Bsiii  to  a  workii 
temiiorature.  Means  for  drawing  ghuss  sheets  from  tl 
basin  (a  Imit.  rolls,  etc.)  are  providi'd.  as  well  as  nieann  f 
controlling  the  tlow  of  glass  tliniugli  the  channel  and  i 
opening  through  which  the  basin  may  be  drained. — A.  0. 


* 


Vol.  XXVIII..  No.  10.)        Cl.  IX.— building  MATERIALS,   CLAYS,   MORTAHS,    &   CEMENTS. 


523 


Metallic    coatings ;     Application    of    to    articles    of 

glazed  china,  porcdain,  or  earthenware.  H.  L.  Sulman, 
H.  F.  K.  Pic-ard,  and  1".  P.  Heath,  London.  Eng. 
Pat.  7230,  April  1,  1908. 
A  LAYER  of  "  liquid  metal  "  is  first  applied  to  the  glazed 
article,  and  fi.^ed  by  firing  as  usual.  The  article  is  then 
washed  successively  in  hydrochloric  acid,  water,  potassium 
hydroxide  solution,  and  water,  and  immersed  in  a  plating 
bath,  from  which  gold,  silver,  or  other  metal  is  deposited 
clectrolytically  on  the  existing  metallic  film.  The 
"  liquid  metals  "  used  are  "  liquid  gold  "  consisting  of 
80  per  cent,  of  an  oily  medium.  12  of  gold,  6  of  sulphui', 
1  of  bismuth,  and  1  of  Hme.  chromium,  and  iron  :  and 
"  liquid  silver "  and  "  hquid  platinum."  in  which  the 
gold  in  the  above  composition  is  replaced  by  platinum. 

—A.  (J.  L. 

Electric    jurnuce    for    fusing    silica.     Fr.    Pat.    396,017. 
See  XL-1. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

[Bricks  ,■]    Remarkable  lime  inclusion  in  .     H.  Seger 

and    E.    Cramer.     Tonind-Zeit.,    1909,    33,   491. 

The  effects  of  lime  inclusions  on  clays,  after  burning, 
depend  upon  the  chemical  composition  and  size  of  the 
inclusions,  and  also  upon  the  temperature  reached  during 
firing.  The  authors  have  examined  some  bricks  which 
had  not  bc«n  ruptured  although  they  contained  inchis  nns 
measuring  as  much  as  12  mm.  in  diameter.  The  clay  was 
yellowish-brown  and  contained  a  considerable  quantity 
of  Umestone  fragments.  The  bricks  were  burnt  at  Seger 
cone  010,  were  unaffected  by  immer.sion  in  water  and  only 
began  to  disintegrate  after  about  3  months.  The  analysis 
of  the  limestone  fragments  was  : — Loss  on  ignition,  4'20  ; 
insoluble,  8-48  ;  soluble  silica,  I-IO  ;  alumina  and  ferric 
oxide,  1-12;  lime,  74-78 ;  magnesia,  1-37;  ])otassium 
oxide,  0-3S  ;    and  sulphuric  anhydride,  8-51  per  cent. 

The  sulphuric  acid  corresponds  to  a  content  of  14-40  per 
cent,  of  dehydrated  gypsum.  This  is  an  important  point 
since  a  high  content  iti  gypsum  seems  to  retard  the  slaking 
of  the  lime.— W.  C.  H. 

Clay  ;    "  Liquefaction  "  of  by  alkalis.     M.  Bottcher. 

Sprechsaal,  1909,  42,  117—119,  133—135,  153—155, 
168—170,  186—187,  199—201,  217—219,  233—235, 
252—253. 

action  of 
to  render 


Experiments  were  made  on  the  "  liquefying  ' 
alkaUs  on  clay,  i.e.,  on  the  power  of  alkalis 
mixtmes  of  clay  and  water  more  hquid.  The  clay  used 
was  a  fire-clay  similar  to  Bischof's  standard  clay  III.  ; 
on  analysis,  it  yielded  :  loss  on  ignition,  12-5  ])or  cent.  ; 
silica  (including  sand,  8-4  per  cent.)  50-4  ;  alumina  and 
a  trace  of  iron  oxide,  34-2  ;  hme  1-5  ;  magnesia  0-15  ; 
the  remainder,  about  1-25,  being  alkah.  About  0-1  per 
cent,  of  anorganic  substance  soluble  in  ether,  and  0-012  of 
calcium  sulphate  were  also  present.  The  liquefying  action 
of  alkalis  was  examined  in  two  ways  :  In  the  first  place, 
2'<  grms.  of  the  clay  were  allowed  to  stand  for  15  minutes 
with  32  c.c.  of  water  containing  the  alkah  in  solution  ; 
the  whole  was  then  well  mixed  and  its  viscosity  determined 
by  noting  the  time  required  for  a  definite  volume  of  the 
mixture  to  issue  from  a  wide  glass  tube  drawn  out  to  an 
opening  2  mm.  in  diameter,  and  always  filled  to  the  same 
height ;  the  mixture  was  then  allowed  to  stand  for  3 
hours,  and  its  viscosity  again  determined  in  the  same  way. 
Secondly,  2  c.c.  of  the  mixture  were  diluted  with  about 
20  c.c.  of  water  in  a  test-tube,  the  whole  was  well  shaken, 
allowed  to  stand,  and  examined  after  the  lapse  of  several 
weeks  to  see  how  far  the  clay  had  settled.  It  was  found 
that  for  each  alkali  tested  there  exists  a  maximum  propor- 
tion of  alkaU  to  clay  which  gives  the  greatest  fluidity  ; 
beyond  this  maximum  further  increase  in  the  amount  of 
alltaU  present  produces  decrease  in  the  fluidity,  although 
even  then  the  viscosity  of  a  mixture  of  clay  and  water 
alone  is  not  reached.  This  maximum  proportion  of  alkali 
to  clay  is  independent  of  the  quantity  of  water  present, 
although  this  of  course  affects  the  absolute  viscosity  of  the 


mixture.     Alkali  hydroxides  act  5 — 6  times  as  strongly  as 
the  corresponding  carbonates  ;    in  both  series  the  sodium 
compound  is  the  most  powerful,  followed  closely  by  the 
litliium  compound,  then  at  some  distance  by  the  potassium 
compound,    and     tinally     by     the     ca-sium     compound. 
Determinations  of  the  viscosity  after  3  hours'  standing 
showed  a  marked  dillerence  in   the  action  of   carbonates 
and   hydroxides.     Whereas   with   the  former  the  second 
viscosity  was  always  lugher  than  the  first,  probably  owing 
to  a  small  amount  of  evaporation,  in  the  case  of  hydrosides 
the  .second  viscosity  was  higher  than  the  first  only  up  to 
the  maximum  proportion  which  gave  the  greatest  fluidity 
at  first :    beyond  this  point  the  second  viscosity  was  less 
than  the  first,  so  that  in  this  series  the  most  favourable 
proportion  of  alkah  was  somewhat  greater  than  in  the  first 
series.     Solutions   of   ammonia   behaved   in   this    respect 
like  the  carbonates  of  the  fixed  alkaUs.     Ammonia  had 
also  the  weakest- action  of  the  alkalis  examined,  and  an 
increase  in  its  concentration  after  the  greatest  fluidity  was 
reached,  produced  no  change  in  the  viscosity  determined 
at  once,  and  only  a  small  one  in  the  second  vi.scosity. 
Ammonium  carbonate  and  the  bicarbonates  of  potassium 
and  sodium  had  no  action  ;  calcium  and  barium  hydroxides 
tended  to  stiffen  clays  ;    thus,  a  clay  similar  to  the  first, 
but  containing  twice  as  much  calcium  sulphate,  required 
more  alkah  to  render  it  as  fluid  as  the  first.     The  results 
obtained  by  the  suspension  of  the  clay  mixtures  in  water 
showed  that  (he  least  viscous  mixtm-es  were  also  those  in 
which  the  clay  remained  suspended  longest.     It  was  also 
found  that  the  clay  which  had  settled  from  these  suspen- 
sions was  finer  and  occupied  a  smaller  volume  than  the 
clay  which  had  settled  out  rapidly.     When  more  than  the 
most    favourable    proportion    of    alkali    hydroxide    was 
present,  the  mixture  required  violent  shaking  to  bring  the 
clay  into  suspension,  and  this  violent  shaking  decreased 
the   quantity   of   alkali    in    the   liquid,    as    shown    both 
chemically  and  by  an  increase  in  the  electric  resistance  of 
the    Uquid.     The    author,    in    agreement    with    Foevster 
(Chem.  Ind.,  28,  No.  24),  lieUevos  that  the  above  facts  are 
explained  by  the  theory  that  clays  are  negatively  charged 
colloids  in  contact  with  water,  and   that    these    colloids 
are  dispersed  and  broken  up  by  the  hydroxyl  ions  present 
in  an  alkali  hydroxide  solution,  and  also  to  a  lesser  extent, 
in    an    alkah    carbonate   solution.     The   decrease   in   the 
second  viscosity  is  due  to  the  slow  absorption  of  alkaU 
hydroxide  by  the  clay,  thus  bringing  the  concentration  of 
alkali  in  the  water  nearer  to  the  most  favorable  proportion. 
Apparently  the  clay  does  not  absorb  alkah  carbonates  or 
ammonia  in  the  same  way.     The  author's  results  agree 
weU,  on  the  whole,  with  those  of  Simonis  (this  J.,  1905, 
547)   but   the   latter   puts   lithium   before  sodium   in   liis 
series  of  activity. — A.  G.  L. 

Breeze  concrete  ;  Dangers  of .     D.  B.  Butler.     J.  Soc. 

Architects,  April  22,  1909  ;  Engineering.  1909,  87,  604. 
Concretes  made  with  Portland  cement  and  samples  of 
breeze  (crushed  coke,  chnkers,  ashes,  and  similar  materials) 
from  various  soiu-ces  were  tested  as  to  their  expansion 
after  setting.  The  results  obtained  varied  widely  according 
to  the  nature  of  the  breeze  used,  but  the  chief  cause  of 
this  divergence  was  found  to  be  the  presence  of  bituminous 
coal,  there  being  little  variation  in  the  expansion  of  different 
breeze  concretes  when  the  breeze  used  was  free  from 
bituminous  coal.  In  many  cases  test-pieces  which 
expanded  considerably  when  placed  under  water  as  soon 
as  they  were  .set.  expanded  much  less  when  left  in  the  air; 
also,  many  of  the  test-bars  which  had  set  and  dried  in 
the  air,  expanded  considerably  almost  immediately  when 
suljsequently  immersed  in  water.  It  was  observed  during 
the  investigation  that  breeze  concretes  have  a  tendency 
to  corrode  iron  and  steel  with  which  they  come  in  contact. 

—A.  S. 

Adsorption  by  clays.     Rohland.     See  XXIV. 

Patents. 

Kilns  for  the  burning  or  drying  of  bricks,  tiles,  or  other 

similar  goods.     T. '  Prince,   Bushey,   Herts.     Eng.    Pat. 

16,376,  Aug.  4,  1908. 

The   kiln   is   provided   with   fire-holes   beneatfi   its   floor, 

and  with  openings  in  the  floor  for  up-draught  purposesi 
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in  driving  off  moisture  from  the  bricks,  and  having  vortical 
flues  roccssmi  in  the  wall  of  the  kiln,  leading  to  a  main 
flue  and  then<('  to  the  at nio-sphiTC,  for  ilown-draught 
purposes. — A.  (!.  U 

Slaked  lime  ;      Process  for  the   continuous   production   at 

finely.powdered .     C.  Schroedcr.     tier.  Pat.  208,181, 

July  23.  1 1)08. 
Tut:  liiiiiit  liinr  as  it  Iravo.s  thi'  kiln,  is  subjiulwl  to  a 
luvliminary  rtlakiiig  wliilsl  in  the  transporting  vi'sscls, 
and  is  tlinn  fed  into  ihr  sluking-shaft,  which  is  constructed 
of  brickwork  and  is  of  sucli  dimensions,  that  the  slaking 
))roce»s  is  complete  by  the  time  the  hnic  arrives  at  the 
discharge  o)H'nini7s  at  the  bottom. — .\.  S. 

Clay-ware  ;     Process  jar  prevevtiiuj  efflorescence  on  . 

Hensehke  nnd  Niemer.     (Jor.  Pat.  208,478,  Jan.  14,  1008. 

A  SOLUTION  of  barium  chloride  is  poured  over  the  clay 
wliilc  it  is  in  the  transport  wagons,  then  gas-tight  covers 
are  lixcd  on  the  wagons,  and  steam  is  introduced. — A.  S. 

Cement-burning  api>araius.  H.  I.  Doherty,  .Assignor 
to  Combustion  Utihties  Co.,  Xew  York.  U.S.  Pat. 
illS.02(l.  April   l:t,   liHIlt. 

Hot  gas  from  »  producer,  and  hot  air  from  a  tir<'-!icated 
stove,  arc  delivered  to  the  lower  end  of  an  inelinixl  rotary 
eemi'nt-kiln.  in  such  a  way  that  the  air  swirounds  the  gas. 
By  means  of  a  central  jet  of  air  under  high  |)ressure, 
the  flame  ]>roduced  is  rarrie<l  into  the  kiln,  and  its  direction 
fletermincd.      .\.  <  I.  I,. 

Cement  clinker  ;   Process  of  biirnimj  <'.  ICIlis,  White 

Plains,  N.Y.     U.8.  Pat.  918.025,  April  i:i.   1!K)9. 

The  cement  mixture  in  a  rotary  kiln  is  spread  out  over 
the  part  of  the  kiln  which  is  turning  upwards  to  a  point 
within  one  of  the  upper  (piadiants  of  the  kiln.  Against 
the  material  is  jirojected  a  (lunic  broad  in  one  direction 
and  thin  in  another,  the  broad  side  of  the  flame  being 
turned  towards  the  sprcafl-out  material,  the  ujiper  edge 
of  which  is  made  to  fall  down  through  the  llamc.      .\.  C.  L. 

Cement:      Water  proof .     M.    M.   Smith,   Assignor  to 

The    Kredonia    Portiand   Cement   Co.,    l'"redonin,    Kans. 
U.S.  Pat.  918,384,  April  Ki.  1909. 

Whitk  waterproof  cement  is  obtained  by  mi.\in|,r  hme  and 
clay  free  from  iron  with  a  flu.\,  burning  the  mi.xture  to 
the  verge  of  fusion,  and  grinding  the  resulting  chnkor 
together  with  day  free  from  iron. — .\.  (!.  I.. 

Cements ;     Magnesia   ■ .        H.    KggenhofTner    and    E. 

Sbertoli,  Genoa,  Italy.      Eng.  Pat.  8307,  April  14,  1908. 

See  Fr.  Pat.  392,328  of  1908  ;  this  J.,  1908,  120(i.— T.  V.  B. 
Products  from  tar.     Fr.  Pat.  395,738.     See  III. 


X.— METALS    AND  METALLURGY. 

Iron-carbon    alloys;     Decarburisation    of    .     W.    H. 

Hat6eld.     Iron  and  Steel  Inst..  .May,   1909.     (Advance 
proof.] 

Cement  steel  containing  lti4  percent,  of  combined  (  ar!)on 
was  almost  completely  decarb\irised  by  annealing  in 
ha'inatite  iron  ore  in  the  usual  way.  and  after  annealing 
for  the  same  time  in  c  arbon  was  practically  unchanged, 
the  carbon  still  remaining  in  the  combined  state.  It 
was  also  shown  that  in  the  case  of  white  iron  annealed 
in  iron  ore  under  conditi ms  such  as  obtain  in  practice, 
decarburisation  took  place  during  the  early  stages  to  a 
considerable  depth  witlnuit  the  fornmtion  of  any  temper 
carbon,  the  central  portions  consisting  of  unchanged 
while  iron.  After  the  maxinuim  temperature  was  reached, 
leni|)er    carbon     was     formed     throughout     the     interior. 


The  final  casting  contained  U-U5  per  cent,  of  combined 
carbon  and  I'l  per  cent,  of  temper  carbon,  although 
it  had  been  maintained  for  thrr-e  ilu\'s  at  the  ainu'aUng 
temperature  and  gradually  coitlcd.  The  author  considers 
that:  (1),  it  is  not  necessary  that  the  carbon  be  pre- 
cipitated as  teni|)er  carbon  before  its  removal ;  and 
(2).  should  temper  carbon  be  ]uoduccd,  only  that  tem|K'r 
carbon  which  has  ivconibincd  with  the  iron  by  dillusion 
can  be  removed.  He  ilocs  not  accejit  the  theory  of 
Wiist  (see  this  J.,  1908.  4.'iO)that  it  is  essentia'  that  temper 
earlK)n    be    precipitated    bcfoie    elimination    takes    place. 

—0.  F.  H. 

liissemir    sticls;     A    heal    treatmint    ttniy    of .     A. 

.McU  illiam   and   E.   J.    Barnes.     Iron  and   Steel   Inst., 
-May,    1SHI9.     JAdvanee   pmof.] 

Enoi.isii  acid  Bessemer  steels  in  the  form  of  forged  or 
rolled  l-ineh  bars,  and  containing  from  010  to  086 
))er  cent,  of  carbon,  and  0-511  to  1()3  per  <  ent.  of  manganese, 
were  subjected  to  a  systematic  hiat  treatment  and  were 
then  subjected  to  tensile  tests  and  to  .Arnold's  alternating 
stress  test,  and  also  examined  microscopically.  The 
expcrinu'Uls.  though  done  in  duplicate,  were  so  arranged 
that,  by  taking  the  tensile  test-piece  from  one  enil,  both 
the  altiTnating  stress  test  and  the  microscopic  examination 
were  carried  out  on  the  same  l)ar.  The  t<st-bars  were  all 
"  iioi  nialiserl  '"  by  being  placed  in  a  gas  muffle  at  7.'>0-  C, 
raisins  to  9,")0' C.  and  after  keeping  thire  for  twenty 
minutes,  standing  them  up  on  end  to  cool  in  air.  .\nnealing 
was  carried  out  by  heating  for  35  hours  at  9.50"  C.  and 
cooling  slowly  in  the  furnace.  The  heat  treatment 
consisted  in  first  (luenching,  the  steels  being  heated 
I  quickly  in  a  Uravshaw  salt  bath,  controlled  by  two 
[  j)ymmVters,  to  either  8,50' C,  900°  C.,  or  9.50°  C.  for 
fifteen  minutes  and  ipu'iiched  in  water  at  1.5"  to  20°  C  || 
.\tfcntion  is  called  to  the  ])revcntion  of  scaling  by  the  ^1 
molten  salts,  and  the  more  cflicient  (pu'nching  ))roduced. 
They  were  next  tempci'ed  by  heating  in  a  lead  bath  fl 
to  the  reipiisitc  temperature,  keeping  there  for  15  minutei  (1 
and  then  cooling  in  air.  Tables  are  given  so  arranged  that 
each  table  cither  represents  one  heat  treatnunt  with  the  A 
results  of  the  tests  of  all  the  steels  so  tri'ated,  or  else 
contains  the  results  of  the  various  treatments  for  only  one 
steel.  The  results  show  that  as  the  carbon  content 
increases  there  is  a  gradual  fall  in  the  elongation  and  [' 
reduction  of  area,  and  an  increase  in  the  maximum  streaa 
for  all  treatments.  Only  the  010  jicr  cent,  of  carbon 
steel  for  all  trcatnuiits,  and  the  0-27  jar  cent,  of  carbon 
steel  when  ipicnehed  from  850°  C.  and  tempen-d  at  500°  C. 
jiass  the  standard  for  .-Arnold's  alternating  stn'ss  teat 
of  300  which  is  a  very  severe  one.  In  micro-examination 
all  the  sections  showed  manganese  sulphide  jkjoIs  elcuigated 
in  the  direction  of  rolling  or  forging.  In  the  normalised 
and  annealed  series  the  usual  sequence  of  structure 
from  a  low  to  a  high  carbon  content  was  seen.  In  the 
quenched  and  tempered  scries  no  difference  could  be  foniid 
between  those  tempered  at  50(J°  C.  and  those  at  700°  ('. 
They  all  show  the  transition  product  of  cmulsilied  or 
sorbitic  pcarlite.  The  authors  find  that  the  saturation 
point  of  a  Bessemer  steel  containing  1  per  cent,  of  manganrae 
is  about  080  per  cetrt.  of  carbon,  and  illustrate  the  paper 
with    a    f<'w    micro. photographs. — A.  H.  C. 

Mild  "(fiV  ,■    Aijting  of  nnd  the  infincnct  of  inlruijrn. 

C.    E.    Stromeyer.      Iron   and    Steel    Inst.,    May,    1909. 

[Advance  proof.] 
Tnis  paiH-r  is  a  continuation  of  two  pri'vious  om  s  on  the 
cause  of  the  brittleness  of  mild  .steel  plates  which  had 
failed  in  practice.  (See  Trans,  iron  and  Steel  Inst.,  1907, 
No.  1,  200,  and  No.  3,  Sti.)  Additional  comparative 
tests  on  the  20  different  stc<'ls  previously  examined 
were  made.  Small  t<'st  pieces  about  0-4  in.  square  in 
3C-ction  were  planed  on  opposite  edges,  and  chisel  edgi's 
pressed  0-t)5  in.  into  the  niaehined  surfaces.  The  samples 
were  boiled  to  give  them  the  full  ageing  effect  which  had 
been  started  by  the  piissure  of  the  chisi'l  edges  and  they 
were  then  bent  in  a  testing  machine.  Other  sets  were 
torn  in  a  li'usile  testing  machine  with  and  without  previous 
boiling.  The  net  results  of  the  experiments  detailed  in 
this  and   the   previous   papers,   is  that  the   usual  tentilr 
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and  bending  testa  do  not  detect  those  treacherous  steels 
which,  after  behaving  well  under  the  steelworks  tests, 
fail  in  the  workshops,  and  also  that  sonic  of  the  quaUties 
of  mild  steel  do  change  with  time,  and  these  changes 
can  be  accelerated  by  heating  to  the  temperature  of 
boiling  water.  A  highly  iinpoitant  fact  revealed  by  the 
chemical  analyses  was  the  detrimental  effect  of  the 
presence  of  nitrogen.  The  worst  steels  in  the  series 
were  those  containing  the  largest  percentage  of  nitrogen 
and  phosphorus,  and  as  the  former  had  the  greater  in- 
fluence, instead  of  adding  the  percentages  together, 
to  get  the  united  effect,  the  ])erccntages  were  divided 
by  their  respective  molecular  weights,  viz.  ()•  14  for  nitrogen 
and  0-31  for  phosphorus,  but  as  even  tlicn,  steels  rich 
in  nitrogen  did  not  seem  to  l)e  properly  jilaced,  these 
results  were  squared.  As  arsenic  belongs  to  the  same 
group  of  elements,  its  percentages  were  treated  in  the  same 
way.  It  was  then  found  that  all  steels  having  the  sum 
of  the  modified  percentages  of  iiitiogen.  pho.sphorus, 
and  arsenic  above  0-80  were  decidedly  bad  and  treachero\is. 
.Another  striking  result  of  these  investigations  was  that 
nitrogen  also  rai.ses  the  tensile  strength  of  steel  far  more 
niaikedly  than  carbon.  The  author  gives  the  following 
formula  for  ealcidating  the  tensile  strength  of  a  steel 
from  its  chemical  analysis  : — 

T=17-20+3.'5  C+10  Si+2-5  (Mn-  1-72  S)  +  30  1'4300  N. 
On  account  of  mansanese  sulphide  being  formed  in  the 
presence  of  an  excess  of  manganese,  as  can  be  detected 
niicroseopieally,  1-72  times  the  amount  of  sulphur  ])resent 
is  subtracted  from  the  manganese  (this  being  in  proportion 
to  their  atomic  weights,  5.5/32).  A  table  is  given  showing 
the  ultimate  tenacities  as  found  by  practical  tests,  together 
with  values  obtained  by  this  fornuda,  the  mean  differences 
being  only  0'7  ton  per  sq.  in.  It  is  important  to  note 
that  nitrogen  appears  to  have  a  nine-fold  greater  effect 
than  carbon  or  phosphorus  in  raising  the  tenacity,  but 
at  the  same  time  it  is  responsible  for  the  early  ageing 
and  subsequent  failure  of  steel  that,  when  new.  could 
successfully  pass  the  usual  steelyard   tests. — F.  R. 

Steels ;     Hiqh-tension    .       P.    Longniuir.     Iron    and 

Steel    Inst.,    May,    1900.     [Advance   proof.] 

With  a  view  to  determining  the  most  serviceable  class 
of  steel  for  high  tension  and  endurance  purposes,  the 
author  has  investigated  and  comjjared  the  properties 
of  various  types  of  steel,  both  in  the  normal  condition 
and  after  appropriate  treatment  as  regards  quenching, 
tempering,  etc.  The  average  requirements  for  high- 
tension  steels  being  an  elastic  Umit  of  40  tons  per  square 
inch,  a  maximum  stress  of  50  tons  per  square  inch,  and  j 
an  elongation  of  20  per  cent,  on  2  inches,  the  author  i 
finds  that  steels  of  the  chromium-vanadium  type  give  I 
the  best  all-round  results.  Nickel  steels  containing  i 
up  to  5  per  cent,  of  nickel,  were  found  unsuitable  for 
purposes  requiring  high  tensile  strength  in  association 
with  high  elongation.  Nickel-chromium  steels  con- 
taining up  to  6  per  cent,  of  nickel  and  I  per  cent,  of 
chromium,  showed  a  considerable  advance  on  simple 
nickel  steels,  the  characteristic  features  being  a  high 
elastic  limit  and  maximum  stress  with  a  fair  elongation. 
Of  the  vanadium  steels,  those  of  the  chromium-vanadium 
type,  containing  up  to  1  per  cent,  of  chromium  and  0-2  per 
cent,  of  vanadium,  were  found  to  be  the  most  satisfactory 
for  the  purposes  under  consideration,  the  xalues  obtained 
in  these  cases  exceeding  the  average  reijuirements  for 
high-tension   steels. — W.  E.  F.  P. 

{Iron  and  sttd]  Tvsli  for  hdrdiwns.  T.  Turner.  Iron 
'  and  Steel  Inst..  May,  1909.  (Advance  proof.]  (See 
■      also  this  J.,   1909,  93.) 

Four  of  the  commonly  used  methods  of  measuring  the 
hardness  of  metals  or  alloys  were  selected  by  the  author 
for  comparison  : — I.  Turner's  .sclerometcr.  in  which 
a  standard  sci-atch  is  produced  on  a  smooth  suriace 
by  means  of  a  suitably  weighted  diamcmd  point.  2. 
Shore's  scleroscope.  in  which  a  pointed  steel  cylinder, 
weighing  about  2  grms.  falls  from  a  definite  height  (about 
26  cm.)  on  to  the  metal  to  be  tested,  the  height  of  the 
rebound  of  the  cyUnder  being  taken  as  the  measure  of 
hardness.     3.  Brinell's    test,   in    whieli   a  hardened  steel 


ball  is  pressed  into  the  surface  of  the  metal  or  alloy, 
and  the  spherical  area  of  the  indentation  produced  by 
a  known  pressure  is  measured.  4.  Keep's  test,  in  which 
a  steel  drill  is  rotated  a  certain  number  of  times  under 
a  definite  pressure,  the  amount  of  penetration  being 
automatically  registered  in  the  shape  of  a  curve,  varying 
from  a  hoiizonlal  line  for  a  dead  soft  material  to  a 
vertical  line  for  one  of  equal  hardness  to  the  drill.  These 
different  methods  show  a  rcmaikablc  agreement  when 
testing  pure  cast  metals,  but  when  metals  or  alloys  have 
been  hai'dened  l>y  mechanical  treatment,  or  in  the  case 
of  ordinary  or  special  steels,  haidi  iied  and  tempered,  the 
results  when  tested  by  different  methods  differ  widely, 
no  method  being  equally  suital)le  for  all  descriptions 
of  hardness,  such  as  tensile,  cvitting,  abrasion,  and  clastic 
hardness.  Tables  of  comparative  tests,  and  numerous 
references  are  given. — F.  11. 

I rfm  ;    Thtt  eh'drolytie  thcori/  of  the  corronion  of  ,  and 

ill  aiiiilic(ilin>u<.     W.  H.  VValker.     Inm  and  .Steel  Inst., 
May,   1909.     [Advance  proof.] 

E.\l■EHI.ME^TAL  evidence  in  support  r)f  the  electrolytic 
theory  of  the  corrosion  of  iron  has  already  been  advanced 
by  the  author  (this  J.,  1907,  ]0.">1).  Friend,  having 
concluded  from  his  own  researches  that  the  electrolytic 
theory  is  untenable,  the  author  shows  that  the  carbonic  acid 
theory  of  corrosion  is  really  included  in  the  more  modern 
electrolytic  conception,  and  ex|)Uins  the  results  obtained 
by  Friend  upon  the  latter  basis.  The  jiraitical  appli- 
cations of  the  electi'olytic  theory  are  considei'cd  in  re- 
lation to  the  corrosion  of  iron  embedded  in  concrete, 
of  boiler-shells  and  tu'oes,  of  galvanised  iion,  of  tin-plate, 
and  of  iron  covered  with  a  protective  coating  of  the  black 
oxide ;  and  ])lates  are  given  in  illustration  of  the 
I  henomena  observed  during  the  ;jrogre88  of  the 
investigation. — W.  E.  F.  P. 

Steel ;     Protection  of  mjaiiiJit   corrosion.     M.    Toeh. 

Trans.  Amer.  Electrochem.  Soc,  1908,  14,  207—213. 

According  to  the  author,  after  the  lapse  of  six  months, 
there  is  no  difference  in  the  extent  of  corrosion  of  steel 
which  has  been  coated  with  a  good  juotective  paint 
and  steel  which  has  been  first  rendered  passive  by  means  of 
a  chromate  and  then  coated  with  a  similar  paint.  The 
corrosion  is  greatest  where  two  pieces  of  steel  come  in 
contact,  and  it  is  recommended  that  such  jjlaces  be  covered 
with  an  alkaline  or  an  electrically  insulating  paint,^ — A.  S. 

Nickel    in    steels ;     Compardtivt    study    of    the.  electrolytic 

iiifthod.   Brunch's   method,   and  Grossnianns  method  of 

dtlerndninq  .     Prettner.       C'hcm.-Zeit..  1909,    33, 

39(>,  411—412. 

For  the  determination  of  nickel  in  steels,  such  as  nickel- 
steel  and  nickel -chrome-steel,  the  methods  of  Brunck 
(this  J.,  1908,  284)  and  Orossmann  (this  .).,  1907,  718)  are 
both  to  be  preferred  to  the  electrolytic  method  (which, 
though  accurate,  is  tedious)  if  proper  precautions  be 
taken.  Biunck's  method  leads  to  good  technical  results, 
if  an  hour  be  allowed  for  the  reaction,  but  24  hours  are 
required  for  the  ma.ximum  accuracy.  In  a])|)lying  (iross- 
mann's  method  to  the  analysis  of  steel,  1  grni.  of  the 
drilhngs  is  dis.so!ved  in  20  c.c.  of  hydrochloric  acid 
(sp.  gr.  1*12).  the  solution  is  oxidised  with  () — 7  c.c.  of  nitric 
acid  (sp.  gr.  1-20),  evajjorated  to  J 5  c.c,  and  allowed  to 
cool.  Then  40  c.c.  of  a  50  per  cent,  solution  of  Rochelle 
salt  are  added,  with  stirring,  followed  by  8 — 12  c.c.  of 
strong  ammonia  to  dis.solve  the  preripilatod  laitaric  acid 
and  render  the  solution  alkaline.  10  c.c.  of  an  80  per 
cent,  solution  of  potassium  hydroxide  are  next  added, 
which  should  cause  the  solution  to  assume  a  I'ght  green 
colour,  then  about  0-3  grm.  of  hydrazine  sulphate,  to 
prevent  interference  from  the  snudi  quantity  of  manganese 
present,  and  1 — 1-5  grm.  of  dicyaiidiamidine  sulphate. 
After  24  or  48  hours,  the  precipitated  mvkvX  compound  is 
collected  in  a  (looch  crucible,  washed  (not  more  than 
5  times)  with  weak  ammonia,  and  dr  ied  for  30 — 45  minutes 
at  120"— 140°  C.  :  it  contains  22-5  per'  cent,  of  nickel.  The 
volumetric  method  of  determining  nickel  with  potassium 
cyanide  appears,  however,  to  be  supiiior  to  either  of  the 
above,  especially  as  regards  spee<l.  ami  it  may  be  apphed 
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directly  to  the  analysis  of  steels,  without  preliminary 
separation  of  the  nickel.  The  methods  of  Kninck  and 
Grossmann  are  regarded  as  indispensable,  thorofon\  only 
in  the  analysis  of  substances  containing  much  cobnlt. 

— F.  SoDN. 

Copper -aluminium  alloys  ;     Electrical  propertim   {llirrmo- 

ehclririli/  and  reaiMance)  of .     H.  Pix'heux.    Oompt. 

rend.,  1909.  148.  1041—1042.     (See  this  .1.,  1909.  369.) 

Thermo-electric  properties. — The  following  values  for  the 
thermo-oloctric  powers  (in  microvolts)  of  couples  con- 
sisting of  coppor-aluiuiiuum  alloys  und  coi>iH>r  were 
obtained. 
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10              1-21 
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Setulance. — The  resistance  increases  with  the  aluminium- 
content  until  the  projwrtion  of  this  metal  beeonies  7-5  per 
cent.,  and  then  decreases;  the  resistance  of  the  alloy 
containing  94  per  cent,  of  aluminium  is  nearly  the  same 
as  that  of  aluminium  itself.  With  increase  uf  the 
aluminium-content  up  to  10  per  cent.,  the  principal 
temperature  coefficient  decreases  :  in  the  case  of  the  alloy 
containing  94  per  cent,  of  aluminium,  this  coefficient 
approximates  to  that  of  aluminium  it.self.  Addition  of 
small  quantities  of  aluminium  to  copper,  inorea.ses  the 
resistance  of  the  copper  very  appreciably,  wherca.s  the 
resistance  of  aluminium  is  hardlj'  affected  by  addition  of 
small  quantities  of  copper. — L.  E. 

Silicon-calcium   alloys.     S.    Tamaru.       Z.    anorg.    Chem., 
1909,  62,  81—88. 

The  alloys  of  silicon  and  calcium  have  been  investigated 
by  the  method  of  thermal  analysis.  Molten  silicon  is 
miscible  with  molten  calcium  in  all  proportions,  but  solid 
siUcon  is  insoluble  in  molten  calcium  at  900°  C.  From  the 
molten  alloys  containing  100 — 35  per  cent,  of  silicon,  pure 
silicon  separates,  and  this,  on  cooUng  to  990°  C,  combines 
with  the  melt,  containing  about  35  )ier  cent,  of  silicon, 
to  form  the  compound,  CaSij  (58-3  per  cent,  of  silicon) ; 
no  evidence  of  the  existence  of  other  compounds  has  been 
obtained.  The  alloys  with  91 — 60  per  cent,  of  silicon  are 
unaffected  l)y  water,  b\it  those  with  52 — 38  per  cent,  react 
more  or  less  readily,  hydrogen  being  evolved.  Xone  of 
the  alloys  are  acted  upon  by  alkali  solutions,  but  dilute 
acids  attack  them,  with  the  evolution  of  hydrogen  and 
silicon  hydride,  the  action  being  most  vigorous  when  a 
large  proportion  of  calcium  is  present. — E.  SoDN. 

Fluxes   for   soldering ;     Chemistry   of  .     V.    Samter. 

Z.  angew.  Chemie,   1909,  22,  729—731. 

Sheets  of  electrolytic  copper  foil,  having  a  surface  of 
100  sq.  cm.  on  each  side,  were  submitted  to  the  action  of 
solutions  of  hydrochloric  acid,  zinc  chloride,  and  ammonium 
chloride  respectively,  and  the  loss  of  weight  determined. 
In  a  12  per  cent,  hydrochloric  acid  solution  the  loss  was 


0-25  mgrm.  per  sq.  em.  in  24  hours. 


a  25    per    cent. 


tion,  but  to  the  fact  that  the  concontration  of  the  copper 

ions  in  the  solution  is  diminished  by  the  formation  of 
complex  ions  containing  copper  and  ammonia,  and  that 
a  soluble  double  salt  is  formed  from  the  cuprous  chloride. 

—A.  T.  U 

Zirconium;    AiuUytiaU  (xaminalion  of  metallic  .      E. 

Wodekind  and  S.  J.  Lewis.    Z.  angew.  Chem.,  1909,  22, 
725—729. 

KoCR  samples  of  metallic  zirconium  gave  the  following 
results  on  analysis  : — 

-%. 


Metallic  ilrconlum  . . 
Combined  zirconium 
Total  zirconium  .... 

Oxygen    

Nitrogen    
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solution  of  zinc  chloride  the  corresponding  loss  was  0-033 
merm.,   and    in   a    17    per  cent,    solution   of   ammonium 
chloride,  0-225  mgrm.      In  each  case  the  rate  of  solution    ' 
was   10  times  as  great   when  air  was  blown  through  the 
Uquid.  and  it  was  also  greater  if  the  copper  was  coaled  with 
a  thin  layer  of  acid.     The  low  solubility  in  hydrochloric 
acid  is  due  to  the  formation  of  a  protective  coating  of 
insoluble  cuprous  chloride.     Commercial  zinc  chloride  is 
always  a  neutral  or  basic  salt,  but  strong  solutions  have 
an  acid  reaction  owing  to  hydrolytic  dis.so<iation.     The 
concentration  of  the  inv  aci<l.  however,  cannot  lie  greater   ' 
than  that  of  a  0-003t>  per  cent,  solution  of  the  ai-id,  and    | 
the   action   on    copper   is   accordingly    very    slight.     The   ' 
much  greater  action  of  ammonium  chloride  is  due,  not  to   i 
the  presence  of  a  larger  proportion  of  free  acid  in  the  sola-   I 


Samples  A  and  B  were  commercial  specimens  prepared  by 
reduction  uith  magnesium  ;  samjilos  C  and  i)  were  pre- 
pared by  the  authors  by  the  fiction  of  potassium  on  the 
double  fluoride  of  potassium  and  zirconium.  All  the 
samples  had  been  fui^ed.  iletallic  zirconium  was  converted 
into  tetrachloride,  by  heating  the  ])owdere<l  metal  in  a 
current  of  dry  chlorine,  fix-e  from  oxygen,  oxides  of  chlorine, 
nitrogen,  and  carbon  dioxide,  preferably  prepared  from 
potassium  permanganate  and  hydrochloric  acid  (see  this 
.J.,  1909,  424).  Zirconium  nitride  was  decomposed  by  the 
chlorine,  and  a  cori-oction  was  made  for  this  after  the 
determination  of  the  nitrogen.  In  carrying  out  the  analysis 
about  0-5  gm.  of  the  metal  was  placed  in  a  boat  in  a  com. 
bustion  tube,  driid  by  heating  in  u  current  of  hydrogen, 
and  weighed  for  t)ie  determination  of  moisture.  The  air 
in  the  other  parts  of  the  apparatus  was  then  displaced  by 
chlorine,  and  a  flask  on  the  outlet  of  the  apparatus  was 
tilled  with  chlorine  in  case  of  a  baekflow  occurring  during 
the  experiment,  owing  to  the  rapid  absorption  of  chlorine 
by  the  metal.  .All  air  having  been  displaced,  chlorine  wa* 
pas.sed  through  the  combustion  tube,  and  the  boat  w»« 
heated  gradually,  tinally  to  a  dull  red  heat.  Zinonium 
tetrachloride  was  deposited  on  the  cooler  parts  of  the 
combustion  tube,  any  traces  carried  over  with  chlorine 
being  trap])cd  by  l>ul>bling  the  ga,s  through  10  (ler  cent- 
hydrochloric  acid  in  a  U-tube  coolc<l  in  ice.  The  com- 
bustion tube  miLst  be  quite  cold  before  the  current  of 
chlorine  is  started,  as,  even  at  40°  or  tiO°  C,  amorphous 
zirconium  may  cause  the  explosion  of  a  mixture  of  hydro- 
gen and  clUorine.  After  cooling,  the  boat,  containing 
zirconium  oxide,  wa,s  weighed,  and  the  zirconium  tetra- 
chloride was  washe<l  out  of  the  combustion  tube  with  cold 
water,  the  zirconium  was  precipitated  as  hydroxide  with 
strong  ammonia  in  the  presence  of  ammonium  chloride, 
and  was  weighed  as  ziKonium  dioxide.  For  the  other 
determinations,  amorphous  zirconium  was  best  dried  by 
heating  to  2(X)° — 220°  C.  in  a  high  vacuum.  The  nitrogen 
was  determined  as  ammonia,  by  gently  heating  the  zir- 
conium with  strong  sulphiiric  acid  for  2  or  3  days,  neutra- 
lising the  acid,  and  distilling  the  ammonia  into  standard 
acid.  Strong  heating  with  the  a<'id  led  to  a  very  violent 
reaction,  but  it  wa-s  found  fea,«ible  to  hasten  the  solution 
of  tlu"  zirconium  by  the  addition  of  a  persulphate  or  other 
oxidising  agent,  (irovided  the  tem|wrature  were  not 
allowed  to  rise  too  high.  Carbon  and  hydn>g(»n  were 
determined  by  burning  the  metal  in  oxygen  under  reduced 
pressun*.  This  was  effect<x!  by  pumping  out  the  air  from 
the  combustion  tulw  and  al.so  a  bulb  of  200  c.c.  ca|>acity 
connected  to  it,  heating  the  boat  until  combustion  com- 
menced, and  then  admitting  oxygen  very  grodually 
through  a  stop-cook. — A.  T.  L 

.iction  o/  cote  on  /rrric  and  auric  chloride  salmtixmn.  Tingle. 
See   \U. 


Separating  antimony  from  thioantimonatc  noluliou.   Scbultf. 
See  XXIII. 
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Patents. 

Annealing  jnetaU  ;    Method  of  .     F.  J.  Clinch-Jones, 

Ijcamington  Spa,  Warwick.  Eng.  Pat.  5244,  Mar.  9, 
1908. 
The  article!  to  bo  annealed  are  heated  in  a  muffle  in  a 
current  of  hot  combustible  but  unignitcd  gas  {e.g.,  gas 
from  a  producer),  which.  aft<'r  playing  over  the  articles, 
is  fired  in  a  combustion-chamber  placed  below  the  muffle. 
The  latter  is  provided  at  one  end  with  a  vertical  channel 
terminating  a  little  above  the  ground.  Sand  is  delivered 
to  the  top  of  this  channel  from  a  ho])per  ])laecd  outside 
the  muffle.  The  articles  in  the  muffle  are  pushed  over 
on  to  the  sand,  and  descend  with  the  latter  through  the 
vertical  channel  cooling  gradually  in  doing  so. — ^A.  G.  L. 

RoaMinq  jurnace  ;    Rotary .     J.  R.  Down  and  F.  J. 

Morgan,  Swansea.  Eng.  Pat.  12,825,  .June  10,  1908. 
The  hearth  of  a  rotary  roasting  furnace  is  divided  into 
two  or  more  concentric  chambers  by  nicans  of  one  or 
several  fixed  "  circular  baffles  "  sujiported  from  the  roof. 
The  charge  is  introduced  into  the  innermost  chamber 
from  a  hopper,  and  is  there  roasted  gently  before  being 
subjected  to  contact  with  the  flames  in  the  outer  chamber. 

—A.  O.  L. 

Roasting    jurnace.     J.     E.     Greenawalt,     Denver,     Colo. 

U.S.  Pat.  919,000,  April  20,  1909. 
The  ore  in  its  passage  through  the  furnace  is  supported 
on  a  porous  filter  or  mass  disposed  between  the  hearth 
and  the  line  of  travel  of  the  lowest  point  of  the  rabbles. 
Below  the  porous  mass  is  a  chamber  to  which  air  or  other 
gases  are  supplied,  these  gases  passing  through  the  porous 
material  to  the  charge  of  ore.  A  conduit  is  provided 
through  which  the  porous  material  may  be  replaced 
or  removed. — A.  S. 

Furnace  for   roasting  ores.     H.   Daniel  and   H.   Romer. 

Ger.  Pat.  208,354,  Nov.  1,  1907. 
The  furnace  consists  of  a  shaft  in  which,  above  the  fire- 
place, a  series  of  superposed  rotating  conical  drums 
is  mounted,  the  axes  of  the  drums  being  parallel.  The 
larger  end  of  each  drum  is  connected  by  a  conduit  with 
the  smaller  end  of  the  next  lower  drum.  The  ore  (pyrites, 
zinc  ores,  etc.),  is  fed  into  the  smaller  end  of  the  upper- 
I  most  drum,  and  gradually  descends,  being  discharged 
from  the  larger  end  of  the  lowermost  one.  The  rate 
at  which  the  ore  travels  through  the  furnace  depends 
upon  the  speed  at  which  the  drums  are  rotated. — A.  S. 

Furnaces ;     Regenerative     reversing     {open-hearth)    . 

U.S.  Pats.  919,184—919,189,  AprO  20,  1909.  (2), 
(3),  (4),  and  ((i),  L.  L.  Knox,  Ben  Avon,  Pa.,  (1).  and  (5), 
L.  L.  Knox,  Ben  Avon,  Pa.,  and  M.  Murray,  VViikins- 
burg.  Pa.,  Assignors  to  Keystone  Furnace  Construction 
Co.,  Pittsburg,    Pa. 

The  claims  relate  to  means  for  cooling  the  walls  and 
I  partitions  of  regenerative  reversing  furnaces  by  the  circu- 
lation of  water  thi'ough  cooling  boxes  arranged  at  certain 
points  therein.  The  gas  and  air  ports  may  be  separated 
by  a  removable  arch,  tliis  arch  eomprising  hollow  metallic 
side  and  transverse  members  through  which  water  can 
l)e  circulated,  the  whole  being  supported  on  brickwork. 
Llr  again,  a  number  of  water-cooled  boxes  or  castings 
may  be  built  permanently  into  the  walls  on  the  tapjjing 
or  charging  sides  so  as  to  extend  in  parallel  lines  along 
the  whole  length  of  the  furnace.  Finally  the  cooling  boxes 
may  be  arranged  so  as  to  fit  into  narrow  vertical  openings 
in  the  walls  or  roof  of  the  furnace,  from  which  they 
can  be  removed  when  necessary.  These  boxes,  extending 
entirely  through  the  walls,  present  their  narrow  vertical 
inner  ends  to  the  furnace  chamber  at  right  angles  to  the 
direction  of  the  outflowing  gases,  ileans  are  provided 
for  shutting  off  the  water  supply  from  one  or  more  com- 
piirtments  as  required. — C.  A.  VV. 

Furniice-flue    dust  ;     Method    of    utilising    .     T.     M. 

Phillips,  Assignor  to  the  Youngstown  Steel  Co.  and 
E.  L.  Ford,  Youngstown,  Ohio.  U.S.  Pat.  919,073, 
April  20,  1909. 

Clay  is  treated  with   water  and  steam  so  as  to  form  a 
cream  or  liquid  paste  (see  U.S.  Pat.  919,074,  page  511), 


then   blast-furnace   flue   dust  is  added,  and  the  mass  is 
introduced  into  a  furnace  in  a  fluid  or  "  sloppy  "  condition. 

— A.  S. 

Tungsten  ;    Process  for  increasing  the  ductility  of  . 

Siemens  und  Halskc  A.-G.,  BerUn.  Eng.  Pat.  17,350, 
Aug.    18,    1908.     Under    Int.    C«nv.,    Sept.    14,    1907. 

See  Fr.  Pat.  393.595  of  1908  ;  this  J.,  1909,  149.  Less 
than  8  per  cent,  of  nickel  is  added  to  the  tungsten. — T.  F.  B. 

Plitmhiferous   copper   matte,    ore,    or   alloy ;    Process   for 
eliminating   lead   and   other   imptirities,   such  as  arsenic 

and  antimony,  from  a ,  and  .simultaneously  recovering 

the  copper  as  metnl.  Usine  de  Desargentation  Soc. 
Anon.,  Hoboken-lez-Anvers,  Belgium.  Eng.  Pat. 
19,585,  Sept.  17,  1908.  Under  Int.  Conv.,  May  0, 
1908. 

The  impure  copper  matte  is  mixed  with  sufiieient  silica 
to  combine  with  the  lead  present,  and  then  partly  oxidised 
and  sintered  by  treatment  with  air  or  oxygen  in  a  con- 
verter. The  oxidised  matte  is  then  smelted  as  usual 
in  a  reverberatory  furnace,  metallic  copper  being  obtained 
by  the  interaction  of  the  copper  oxide  and  sulphide, 
the  lead  going  into  the  slag  as  silicate.  If  arsenic  or 
antimony  are  present,  a  purer  copper  is  obtained  by 
smelting  a  mixture  containing  an  excess  of  copper  oxide 
over  sulpliide.  The  lead-copper-arsenic  alloy  obtained 
in  lead  blast-furnances  may  be  treated  by  the  above 
process,  after  mixing  it  with  copper  matte  or  sulphide 
ores. — A.  G.  L. 

Manganese    .itcel ;      Working    to    produce    finished 

■thapes.  W.  8.  Potter,  Mahwah.  New  Jersey,  U.S.A. 
Eng.  Pat.  24.085,  Nov.   17,   1908. 

The  ingot  to  be  worked  is  heated  slowly  to  above  430°  C.  ; 
if  it  is  tough  and  free  from  strains,  it  may  be  heated  more 
rapidly.  It  is  next  heated  rapidly  to  the  "  upper  critical 
point,"  at  about  1010°— 1050°  C,  at  which  the  metal 
becomes  weak  and  tender,  and  is  then  raised  carefully 
to  the  temperature  at  which  it  is  to  be  worked.  This 
temperature  is  usually  about  1250°  C,  but  for  thin  ingots 
which  do  not  require  much  working,  it  may  be  1100° — 
1 150°  C.  Working  is  not  commenced  until  the  temperature 
of  the  sldn  of  the  ingot  has  fallen  to  that  of  the  interior, 
and  the  pressure  applied  at  first  should  be  gentle.  The 
heating  may  have  to  be  repeated  at  intervals  during  the 
working  if  the  ingot  cools  too  much.  It  is  claimed  that 
the  resulting  articles  have  an  extremely  fine  and  uniform 
crystalline    structure    and    an    unbroken    outer    surface. 

—A.  G.  L. 

Iron    and   steel;     Metallurgy   of  .     W.    S.    Simpson 

and  H.  Oviatt,  London,  England.  U.S.  Pats.  918,381 
and  918,382,  April  13,   1909. 

LtON  or  steel  is  obtained  by  mixing  a  finely-ground 
iron  ore  with  a  carbohydrate  containing  water  and 
another  carbonaceous  material,  e.g.,  graphite,  and  heating 
th(^  mixture.  Manganese  fUoxide  and  fluxes  may  be 
added. — A.  C  L. 

Smeller-gases  ;  Process  of  purifying .     P.  Danckwardt. 

Denver,  Colo.  U.S.  Pat.  918,424,  April  13,  1909. 
A  PORTION  of  the  smelter-gases  is  mixed  with  steam 
and  passed  over  red-hot  carbon,  whereby  the  sulphur 
dioxide  of  the  gases  is  reduced  to  hydrogen  sulphide  and 
the  carbon  dioxide  to  carbon  monoxide.  The  reduced 
gases  are  then  mixed  with  a  further  quantity  of  crude 
smelter  gases,  and  treated  mth  an  aqueous  solution 
of  a  metalhc  salt  which  does  not  react  with  the  gases, 
elemental  sulphur  being  deposited  owing  to  the  interaction 
of  sulphur  dioxide  and  hydrogen  sulphide.  The  gases 
are  then  brought  into  contact  with  an  iron  salt,  which 
removes  any  excess  of  hydrogen  sulphide  and  nitrogenous 
compounds. — A.  G.  L. 

Zinc  ores  ;   Process  of  .smelting .     A.  G.  Betts,  Troy, 

N.Y.     U.S.  Pat.  918,648,  April  20,  1909. 

The  ore  is  first  mixed  with  a  reducing  agent,  such  as 
silicon,  which  is  not  oxidisable  in  air  below  a  temperature 
of    800°  C.     The    mixture    is    heated    to    a    temperature 


th 


Cl  ici.— ELECTRO-CHEMISTRY  AND  ELECTROMETALLURGY.  [iUy  »1,  i»oi. 


lower  than  this,  and  exposed  to  the  furnace  gases  in  older 
to  hiiiiK  about  tht>  oxidation  of  thv  ore.  and  it  is  then 
huatf*!  in  a  sriond  furnace,  away  from  tlw  furnaee  gases. 
to  a  liigher  tora|X'ratni-o  no  as  to  bring  about  tlie  reduction 
of  tlic  ore  by  the  silicon. — B.  N. 


from  its  ortji.     J.   C. 

U.S.  Pat.  018,908.  April 


Silver  ;    Prwetta  of  extracting 

Pryor,  North  Bay.  Ontario. 

20.   190». 

An  ore  containing  silver  together  with  ai-senides  of  base 
motals  is  snieltwl  to  form  a  sixiss,  the  crushed  sjwiss  is 
calcined,  and  the  product  is  treated  with  suitable  reagents 
to  rwluce  the  metallic  oxides  to  metals,  which  are  then 
extracted  by  a  suitable  solvent.  The  residue  is  subjoctctl 
to  a   similar  process. — A.  S. 

Metal  from  ore  ;   I'roce«,i  of  ejttractinq .     C.  t!.  Collins, 

Woodmorc,  N.Y.  Assignor  to  C.  A.  Stevens,  New  York. 
U.8.  Pat.  019.129.  April  20,  1009. 
The  linely  |mlverised  ore  is  nii.\e<l  with  carbonaceous 
material  and  with  curbonates  of  the  alkalis  or  alkaline- 
earths,  and  the  whole  mi.xture,  ill  a  stale  of  line  division, 
subjected  to  heat  in  a  closed  ix'tort,  the  resulting  motal 
being  discharged  into  water.  If  limestone  be  employed, 
a  certain  amount  of  water  is  added  before  heating,  foi' 
the  purpose  of  slaking  the  quicklime  produced. — C.  A.  W. 

Copper ;     Prortns    of    cxlniciimj    from    oret.     C.    G. 

Collins.  Woodmere,  N.V.,  As-signor  to  C.  A.  Stevens, 
New  York.  T.S.  Pat.  019.130.  April  20.  1909. 
TlIK  linely  powtleretl  copper  ore  is  niix<*d  witli  carbonaceous 
material  and  with  alkah  or  alkftline-eartli  carbonates, 
all  in  a  state  of  fine  division.  The  whole  is  heated  in  ii 
closed  retort  and  the  resulting  copper  discharged  into 
water.  If  necessary,  certain  proportions  of  hypochlorites 
of  the  alkalis  or  alkaline-earths  maybe  added  to  the  mixture 
before  heating. — C.  A.  W. 

Ben/Ilium  ;  Proeejut  for  ohtninimj  mitallic  by  re- 
duction of  hen/Ilium  oride  iHIJi  alu/niniutn.  f!.  .Just 
and  M.  Mnyer.  tier.  Pat.  20,S.402.  .lune  13.  1007. 
In  the  iwlnction  of  beryllium  oxide  with  aluminium 
by  the  usual  thermite  process,  the  resulting  metal  is 
spongy,  owing  to  the  relatively  low  heat  of  reat^tion 
and  the  high  mi'lling  point  of  beryllium  (above  1400"  C). 
According  to  the  piesent  patent,  heat  is  applied  to  the 
reaction-mixture  as  usual  to  start  the  reaction,  and  is 
then  increased  iiiilil  the  melting  point  of  berylHum  is 
attained. — A.  S. 

Slimes  or  ore   pulp  ,'    Separation   of  tht    liquid   and  aolid 

componenti  of  wet .     H.  G.  Nichols,  Ymir,  British 

Columbia.     Eng.   Pat.   2479.  Feb.   4.    1908. 

SEKFr.  Pat.  389.700  of  1908  ;  this  J.,  1908,  lOOH.— T.  F.  B. 

Antimont/    and    other    ores ;     Process    of    and    apimralui 

for  treatiiuj .     H.   L.  Herrenschmidt,  Paris.     Eng. 

Pat.  7429,  April  3,  1008.  Inder  Int.  Conv..  April  5, 
1907. 

See  Fr.  Pat.  380,107  of  1907  ;  this  .J..  1908,  7.50.— T.  F.  B. 

Zinc  furnacejf  and  tlw  like  ;    Exhavstion   or  extraction  of 

dust   and  futnin   produced  In/  .     E.    Uor-Delattre, 

Budul,  Holland.  Eng.  Pat.  13,14(i,  .lune  20,  1908. 
Under  Int.  Coin.,  .luly   Hi,   1907. 

See  Fr.  Pat.  301.513  of  1908  ;  this.I..  1908.  11.58.— T.  F.  B. 

Bri<iuetting  ore   with  bUisl-furnuce  «lay  ;    Process  of  . 

W.  Ix'ssing,  Troisdorf,  (ierniany.  Eng.  Pat.  18,080, 
■Sept.   .5,    1!H)8. 

SBKFr.  Pat.  3»2,28«of  1908  :  this.)..  19(18,  1209.     T.  F.  B. 

Stktl ;     Hefininij .      O.    Thallner.    Assignor    to    Bis- 

marckbiitte,  Bismarckhiitle,  Oerraaiiv.  I'.S.  Pat. 
919.493,  April  27.  liM>9. 

See  Fr.  Pat.  380.78.5  of  1008  ;  this  J.,  1908,  814— T.  F.  B. 

Utilising   briqnetlin/f    properties   of  lignite   and   prat.     Fr. 
Pat.  305.385.     See  H. 

Zinc  compounds  and  amtiumia  [frotngaluunisers' skimmings], 
V.  S.  Pata.  919,375  and  910,376.     Ace  VII. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO  CH EM l.STHY. 

A'itric    oxide    from    air.      Morden.     See    VII. 

Finlay  eUclroU/lif  alkali-chlorine  eeU.     I>onnan  and  otbrts. 
Ste   VII. 

Electro-analysis.     Filippo.     See  XXIII. 

Mercury  cathode  for  determination  of  metals.     Porter  and 
Frary.     See  XXlll. 

^inc   determination   with   merrun/  cathode.     Kollock   and 
Smith.     See  XXllI. 

Patents. 

Furnaces  ;      Electric .     C.     E.     Knowlcs.     Glotiaop. 

Derby.     Eng.    Pat.     I3..502.    .lune    25,     1908. 

A  curnin.i:  is  supported  on  a  rotating  stand  or  pillar, 
passing  through  the  bottom  of  the  furnace  chamber, 
and  is  heated  by  at  least  two  electric  ares  iinxluced 
between  two  adjocent  oi  o])posite  jiairs  of  carlions,  the 
latter  l>cing  connected  in  jiaralh'l  or  series  circuits.  Re- 
movoble  side  blocks  or  walls  may  l)c  used  for  lining 
the  furnace  chamber. — B.  N. 

Induction  furnace  ;    New  form  of  electric .     Soc.  de- 

Proc(5d»'8  (!in  pour  la  Mctallurgie  Elcctrique.  Fir»i 
Addition,  datcil  Oct.  10.  1<HI8.  to  Fr.  Pat.  3«3.»37. 
March  7,    l!M)(i  (this  .1..   lOOll.  802>. 

Two  vessels,  containing  the  material  to  hv  treated, 
are  connected  togither  by  inclined  IuIhs,  so  as  to  form 
a  circulatory  system,  and  around  one  tulw  is  placed  • 
primary  ami  sec(uidary  winding,  the  latter  being  connected 
to  two  electrodes,  which  are  brought  to  the  surface  of  the 
material  in  one  of  the  vessels.  There  is  thus  a  super 
ficial  heating  effcc  t  in  this  vessel,  in  addition  to  the  hcatiofi 
effect  produ  id  by  the  material  itself  fonning  a  sccondan' 
circuit.  .\  pair  of  electrodes,  couuccti-d  in  scries  or  in 
parallel,  ii.ay  be  placed  in  each  ves.sel. — B.  N. 

Furnac'  :      Ehitric    u-ith    self-circulatiim.     <I.    H 

Gin.  Kr.  Pat.  305.400.  Oct.  19.  1908.  I'lider  Int 
Conv..   .May  21.   1908. 

Two  crucibles  are  connected  by  tubes,  each  connectint 
the  lower  part  of  one  crucilde  with  the  iiiiper  (lorlioi 
of  the  other.  Kach  t-rucihle  i-*  pritvided  with  an  electfn<lt 
.so  that  tlieiv  is  a  complete  circuit  from  one  tcnninal 
to  the  other  through  the  rnnterial  in  the  crucible'  ami 
tubes.  There  is  thus  a  superlii-ial  heating  in  each  of  thi 
crucibles,  and  a  heating  effect  in  each  of  the  inclined  tube- 
whereby  there  is  pitMlucetl  a  cin*ulation  of  the  n»ateri» 
from  one  crucible  to  the  other.  .\  tri-nhase  cnrreni 
may  !«■  used,  by  employing  three  crucibles,  placed  ai 
the  corners  of  a  triangle,  and  conncctwl  in  series  b\ 
inclined  tubes,  the  crucibles  being  each  proxnded  with  ai 
electrode. — B.  X. 

Furnace  ;  Electric for  Ute  fusion  of  refractory  materiol> 

especially  silica,  and  process  of  moulding.  L.  Uen 
and  A.  Min.t.  Fr.  Pat.  39(1,017.  Nov.  0.  11KI8. 
Thk  arcs  for  lucltins;  the  material  are  of  great  leiigtl 
and  intensity',  anil  are  priHluce<l  between  «  arbon  elix'tnw;!- 
enclosctl  in  eailion  tubes,  the  internal  diaini'ter  of  tin 
latter  being  sliglilly  gn'atcr  than  the  external  diametc 
of  the  electrodes.  The  tubi's,  ot  their  extn-initie".  an 
connected  to  the  larbon  lining  of  the  furnace  chamhei 
A  piston,  of  refrai't<»ry  inalerial.  may  lie  depress*-*!  thnnisl 
the  cover  of  thi'  i  liamber.  and  thus  forii'  out  the  nifllei 
material  through  a  side  tuls'  into  a  (  liamlwr.  friun  whii  I 
it  ina>'  l>c  emptied  by  meilianical  or  gawoiis  pressuri 
or  the  ihamlier  may  be  cm))tied  by  aspiration,  ai  b; 
producing  a  \'acuum  in  the  moulds.  A  refractory  linin 
may  Ihi  produced  in  the  latter.  "  by  making  them  slighll 
larger  than  the  niHleiial  to  l)e  moulded,  and  easting 
refractory  paste  Is'twei'ii  the  inner  surface,  and  a  uioul 
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of  a  female  form  which  is  afterward.?  withdrawn."  The 
mould  may  also  be  constructed  of  carbon,  carborundum, 
or  other  refractory  material,  with  a  trellis-like  support 
of  chrome  iron,  etc.,  this  being  plunged  into  the  melted 
material,  or  the  latter  may  be  moidded  by  stamping 
when   the   mass   has   attained   a   viscous   state. — B.  N. 

Storage-bnttery    plates ;     Process    of    makirui    .     W. 

Morrison,    Assignor   to    Exmoor   Storage   Batter3'   Co., 
Chicago,   111.     U.S.    Pat.   917.7H7.   April    13.    1909. 

TnE  active  mateiial  is  prepared  in  the  form  of  a  paste, 
by  mixing  a  suitable  quantity  of  "  soft  lead  "  and  an 
oxide  of  lead  with  a  liquid,  the  latter  being  pre])ared  from 
water,    acetone,    ammonium    sulphate,    and    acetic    acid. 

— B.  N. 

Cell;     El'Hrolylic .     J.     H.     Reid.     Newark,    N.J. 

U.S.  Pat.  917,795,  April  13.  1909. 

The  vessel  forming  the  cell,  together  «-ith  the  electrodes 
connected  to  it,  is  mounted  so  that  it  may  be  rotated, 
and  a  central,  hollow,  perforated  electrode  is  rotated 
in  the  ojjposite  direction.  The  electrolyte  is  circulated 
through  the  hollow  electrode  to  the  outer  electrodes,  and 
overflows  through  outlet  ports  into  a  fixed  tank,  from 
which  it  may  be  again  delivered  to  the  central  electrode. 

— B.  N. 

Ekclrolytk  process.     A.  G.  Bctts,  Troy.  N.Y.     U.S.  Pat. 
918,650,  April  20.   1909. 

A  SOLUTTOK,  containing  an  oxidisable  substance  from 
which  a  reducible  compound  may  be  produced,  is  electro- 
lysed in  solution,  employing  a  suitable  anode  and  a 
metallic  cathode  which  oxidises  sujjerticially  forming 
a  coating  of  an  insoluble  hydroxide,  the  latter  being  a 
non-conductor  of  electricity  and  non-reducible  by  the 
elpctroly.sis  of  the  solution. — B.  N. 

}iitroge.n  oxides  :  Process  and  apparatus  for  the  production 

of by  means  oj  a  rotating  electric  arc.     I.  Moscicki. 

Fr.   Pat.   395.424,   Oct.    17.    1908.      Under  Int.   Conv., 
Oct.  17,  1907. 


X  A     r/' 


By  means  of  the  poles,  c  and  d,  of  an  electro-magnet 
eicited  by  the  windings,  e,  a  rotating  arc  is  produced 
between  the  electrode,  a,  and  the  perforated  electrode,  h, 
these  being  cooled  by  water  entering  at  /  and  o  respectively, 
and  leaving  at  g  and  p.  The  gases  to  be  treated  enter  under 
pressure  at  i,  the  current  of  gas  being  deflected  by  the 
edge,  r,  towards  the  centre  of  the  arc.  In  order  to  avoid 
short-circuits  of  the  current  between  the  two  electrodes,  a 
cooled  current  of  inert  gas  enters  through  the  channel,  h, 
spreading  into  the  form  of  a  cone,  so  that  the  arc  forms  a 
mantle  above  it,  thus  increasing  the  resistance  of  the 
central  part  of  the  space  situated  between  the  two  elec- 
trodes.— B.  N. 

iTimlating    coatings    on    heat-resistant    materials    [electric 

caik's,  etc.] :    Process  for  producing .     K.  Winkler. 

Ger.  Pat.  208,753,  Nov.  19,  1907. 
The  material  is  coated  with  a  mixture  prepared  from 
animal  fats,  especially  fish  oils  and  liquid  waxes,  together 
with  distillation  products  of  rosin,  and  driers,  and  is  then 
suddenly  heated  to  a  high  temperature.  For  example, 
50  parts  of  cod-hver  oil.  45  parts  of  pinohne.  and  5  parts 
of  manganese  resinate  are  heated  to  27.5°  C.  then  cooled. 
and  the  alternate  heating  and  cooling  repeated  until  the 


mass  is  of  the  consistence  of  honey. '  The  product  is  then 
applied  at  150°  C.  to  the  previously  warmed  material  to  be 
coated,  and  the  coated  material  immediately  subjected  to 
a  temperature  of  450°  C.  and  maintained  thereat  until 
the  coating  material  has  set.  It  is  stated  that  the  insu- 
lating coating  thus  obtained  is  transparent  and  elastic, 
withstands  temperatures  of  GOO^  C.  and  upwards,  and  is  not 
affected  by  acids,  alkalis,  hydrocarbons,  or  atmospheric 
influences.  The  product  may  be  used  in  the  manufacture 
of  electric  cables,  as  a  heat  non-conducting  material,  for 
making  tight  joints  in  gas-  an'l  water-mains,  etc. 

— A.  S. 

Oahanic    gas   batteries.     E.    W.    .lungner.    Kneippbaden, 
Sweden.     Eng.  Pat.  5214,  March  7,  1908. 

See  U.S.  Pat.  884,6(34  of  1908  :  this .!.,  1908,  510.— T.  F.  B. 

Galvanic    gas    elements.     E.    W.    Juiigner.    Kneippbaden, 
Sweden.     Eng.  Pat.  5223.  March  7,  1908. 

See  U.S.  Pat.  885,054  of  1908  :  tliis  J.,  1908,  757.— T.  F.  B. 

Electric    cells    or    batteries ;     Primary    ■ -.     A.    Heil, 

Frankfort  on  Maine,  Germany;  Eng.  Pat.  24,008, 
Nov.  9,  1908. 

See  Fr.  Pat.  392,429  of  1908  and  Addition  thereto  ;  this 
J.,  1909.  28  and  147.— T.  F.  B. 

Secondary  battery.  E.  C.  and  M.  Ekstromer,  Assignors 
to  J.  C.  Kent.  Boston.  U.S.  Pat.  918,831,  April  20, 
1909. 

See  Eng.  Pat.  28.(>19of  1907  ;  this.I.,  1908, 1159.— T.  F.  B. 

Odlmnic  cell;    Carbon-consuming  .     E.  W.  Jungner, 

Kneippbaden,  Sweden.  U.S.  Pat.  919.022,  April  20, 
1909. 

See  Eng.  Pat.  15.727  of  ]90(i ;   this  .1..  1907.  260.- T.  F.  B. 

Galvanic  cell.     H.  P.  R.  L.  Porscke.  Hamburg,  Germany. 
U.S.  Pat.  919,457.  April  27.   1909. 

See  Eng.  Pat.  21,348  of  1906  ;  this  J.,  1907,  534.— T.  F.  B. 

Electrodes ;    Method   oj    mahiny  .     E.    W.    Jungner, 

Kneippbaden,  Assignor  to  Nya  Aekumulator  Aktie- 
bolaget  .Jungner.  Stockholm.  U.S.  Pat.  917,875,  April  13, 
1909. 

See  Fr.  Pat.  374,598  of  1907  ;   this  .J.,  1907,  877.— T.  F.  B. 

Orides  of  nitrogen;  Process  and  apparatus  for  producing 

by  means  of  a  rotary  flame.     I.  Moscicki.  Freiburg. 

Switzerland.  Eng.  Pat.  21,9.59.  Oct.  16,  1908.  Under 
Int.  Conv.,  Oct.  17,  1907. 

See  Fr.  Pat.  395,424  of  1908 ;    preceding.— T.  F.  B. 

Electrical    furnace.     H.    Nathusius,    Friedenshiitte,    Ger- 
many.    U.S.  Pat.  920.078,  April  27,  1909. 

See  Fr.  Pat.  388.668  of  1908  ;  this  .!.,  1908,  948.— T.  F.  B. 

Produdnif  carbides.     U.S.  Pat.  918,419.     .S'ce  VII. 

Electrolysis  of  water.    Addition  to  Fr.  Pat.  355,652.  iiee  VI). 

[Electrically  sterilising']  milk.      U.S.   Pat.   918,531.      See 
XVIIU. 

Electrolytic  products  of  brine  for  treating  fibre  [paper 
pulp].     U.S.   Pats.   912,339  and  912,340.     See  XIX. 

(fi.)— ELECTRO-METALLURGY. 

Lead-refininy ;    Present-day    practice  of  electrolytic  . 

A.    G.    Betts.     MetaUurgie,    1909,   6.   233—235. 

Electrolytic  lead-refining  is  carried  out  at  Trail,  B.C., 
near  Chicago.  U.S.A.,  and  at  Ncwcastle-on-Tvne.  The 
first  two  works  have  a  daily  capacity  of  about  72  metric 
tons  each  ;  the  output  of  the  last  is  less.  Electrolysis 
is  canied  out  in  a  solution  containing  8  grms.  of  lead 
and  15 — 10  gnns.  "  SiF,"  per  100  c.c.  ;  after  it  has  been 
in  use  for  some  time,  the  solution  also  contains  0-2 — 
0-3  per  cent,  of  free  hydrofluoric  acid.  In  addition, 
400 — 500  grms.  of  gelatin  are  used  for  every  ton  of  lead 
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deposited.  Electrolysis  is  carried  out  at  30° — 35°  C. 
(without  oxtomal  heating),  with  an  E.M.F.  of  0-32  volt, 
ami  a  current  of  3500 — J.'iUO  luiiperes ;  the  current 
efficiency  is  0-85 — OIKI.  Encli  hath  contains  22 — 28 
anodes  (lead  plates,  920 -010  x  25  mm.)  and  23 — 29 
cathodes.  The  cathodes  remain  in  the  bath  4 — 5  days, 
the  aniKlc^  twice  aa  long  ;  hence  a  double  set  of  cathodes 
is  necessary.  The  electrolyte  is  eircidated  from  vat  to 
vat,  avoidiuR  exposure  to  the  air  as  far  as  possil)lc.  The 
33  jH'r  cent,  hydmlluosilicic  luid  used  in  preparing  the 
clectnilyte  is  made  by  the  works  themselves  at  a  cost  of 
alwut  ild.  )XT  kilo.  A  large  part  (onV-ipiarter  to  one- 
third)  oi  the  anodes  is  converted  into  anode  sludge, 
which  is  iK-riodically  brushed  off  the  anodes,  collected, 
freed  from  electrolyte  tirst  by  lilter-pressing  and  then  by 
systematic  washing,  dried  and  partly  oxidise<l  in  hot 
Hue-gases,  and  then  tnated  in  a  reverberatory  furnace, 
a  very  easily  fusible  aiitinumial  lead  oxide  being  olitaincd, 
besides  nu-tallic  lea<l  containing  the  precious  nu'tals 
and  any  bisnuith,  and  an  argentiferous  co|)|)er  slag. 
The  gn-ttt  bulk  of  the  arsenic  present  is  volatilised.  The 
vat.s  used  for  the  electrolysis  consist  at  present  of  wood 
coated  on  the  inside  with  asphaltum  ;  in  future,  cement 
vats  will  be  usi'd.  The  cost  of  the  electrolytic  process 
is  about  17s.  lid.  per  nutric  ton  of  lead,  exclusive  of 
laboratory  and  overhead  charges.  Its  cliief  advantage 
is  its  small  loss  in  lead  (about  0-25  per  cent.)  and  larger 
recovery  of  the  other  metals  present.  It  can  also  be  «orked 
economically  on  a  small  scale. — A.  ti.  L. 

Patents. 


upon    metallic    ttur/acei!.     A. 

Eng.  Pat.  7227,  April  1,  1908. 


MftnU ;     Depwilinij 
Rosenberg,  London. 

The  metal  is  deposited  by  the  frictional  application, 
in  the  presence  of  moisture,  of  a  mixture  of  pulverulent 
materials,  the  essential  active  incredienis  of  which 
consist  of  the  metal  to  be  deposited,  either  in  the  ele- 
mentary fonn  or  a  combined  state,  an  electro])ositivc 
metal,  jiartly  or  whoUy  in  the  elementary  form,  such  as 
zinc  dust  or  magnesium  powder,  and  a  substance  capable 
of  yielding  an  aqueous  electrolyte  with  the  moisture. 
In  iiriler  to  prevent  chemical  action  taking  ])lace  in  the 
mixture  until  ii^(|uiriil  for  use.  soajistonc  ("  talcum  ") 
and  chalk  are  mixed  with  the  dry  substames  to  prevent 
the  absorption  of  atmospheric  moist\ire.  The  electro- 
positive metal  is  protected  against  oxidation  or  other 
premature  chemical  action,  by  immersing  it  in  a  solution 
of  paraffin,  resin,  naphthalene,  etc.,  dissolved  in  a  suitable 
volatile  solvent.. so  a.s  (o  give  it  a  thin  protective  coating, 
which  is  readily  removed  by  the  fiiction  em])!oyed  in 
the  depositing  operation. — B.  N. 

Electroti/tir  metallic  canting  ;    Process  for  providing  objects 

of  non-condiirting  material  u'ith  an .     E.  A.  Oerbing, 

Fr.  Pat.  3!lli.l54,  Nov.    10.   1908. 

The  object  is  first  coated  with  a  mixtun-  of  alkali  silicate 
solution,  and  a  conducting  material,  such  as  graphite, 
carbon,  or  metal,  in  a  linely-divided  form,  and  the  nu'tal 
is  afterwards  de|>osited  elect rolvticallv  upon    the  coating. 

— B.  N. 

Metals  [elect roh/licallit] ;  Reromring .     W.  0.  Snelling, 

Pittsburg,   Pa.     U.S.    Pat.    917.17<5,   April   G,    1909. 

Metaus,  such  as  tin,  are  recovered  from  their  electrically- 
conductive  compounds,  such  as  oxide  ores,  by  making 
the  com|)ounds  the  cathode  in  a  snitaMr  electrolytic 
bath,  the  reduced  metal  being  afterwards  connected 
as  the  anode  in  the  bath,  in  order  to  dissolve  and  rc- 
deposit  the   metal. — B.  X. 

Mtlah  [elrclrolt/lirnllii]  :  Producing .     H.  S.  Blackmore, 

.Mount    Viriion,    N'.Y.     U..S.    Pat.    91S.2ti9.    April    IH, 
1909. 

The  process  consists  in  eleefrolysing  a  molten  bath 
containing  a  metallic  oxide,  and  a  salt,  the  anion  <il  uhich 
will  combine  with  the  metal  of  the  anode,  the  latter 
consisting  of  calcium  carbide. — B.  N. 


Metal ;    [Electrolytic]  Process  of  reducing  .     H.   S. 

Blaekmore.  Slount  Vernon,  N.Y.     U.S.  Pat.  918,950, 
April  20,  1909. 

A  SUBSTANCE,  containing  the  metal  in  combination  with 
one  or  uwrv  non-metallic  elcnients  (t.g.  oxvi:<-ii  and  a 
halogen),  is  subje<-ted  to  electrolysis  with  the  use  of 
electrodes  containing  a  "  metal  aeetylide,"  the  latter 
l>eing  decomposed  by  an  ingredient  of  the  substance 
employed,  and  thereby  liberating  the  metal. — B.  N. 

Slime  ;    Treating  nne>de  from  the  electrolytic  refining 

of  lead.     A.  (;.  I{.tt8,  Troy,  U.Y.     U.S.  Pat,  918,647, 
April   20,    1909. 

The  slime,  which  is  obtaine<l  fnun  the  electroh-tic 
retining  of  lead  containing  antimony  and  eo|i]KT,  is 
tR'atcd  with  lead  peroxide,  a  solution  I'ontaining  the 
"  fluorine  ion,"  and  a  considerable  amount  of  an  acid 
forming  a  readily  sohible  salt  of  lead.  Tlw  acid  employed 
is  the  sjuMc  as  that  contained  in  the  electrolvte  for 
refining  the  h'ad.  from  which  tin-  slinii-  is  o)itain<>d. 
Antimony  is  de|K>sited  electrolytically  fr.iin  the  solution 
which  is  obtaineil,  using  an  insoluble  anode  and  a  suitable 
cathode. — B.  X. 

Acid-proof  lank  for  Uie  eUciroli/lic  refining  nf  meiaU, 
A.  G.  Belts,  Troy,  N.Y.  U.S.'  Pat,  918,(M9,  April  20, 
1909. 

The  tank  is  composed  of  porous  inorganic  material, 
such  as  concrete  or  cement,  with  solidilied  sulphur  in 
the  pores  of  the  inner  surface  layer,  and  with  an  interior  j 
lining   of   sulphur. — ^B.  N. 


Furntice  ; 
Newark 


Electric    [mettilhirgirnl]    — 
N.J.     U.8.    Pat.   917,79fi, 


— .    J.    H.    Reid. 
April    13,    1909. 

The  furnace  includes  an  outer  casing,  with  an  inner 
chamber,  o])en  at  the  top,  provided  with  a  number  «rf 
liori/.ontally  extending  and  converging  electrodes  of 
diffeivnt  jxilarity,  which,  together  with  resistance  element*, 
foiTii  a  table  covering  the  inner  chamber.  The  electrode! 
have  perforations  through  w  hich  the  melleil  metal  may  paas, 
the  ore  being  spread  on  and  clean<-d  otl  the  elcitrodei 
by   means  of  a   "  sweep." — B.  N. 


Furnace  , 
Exton. 


Electric     xmelling     . 

Pa.     U.S.     Pat.     919.1(>.5, 


H.     C.     Harrison, 
April    20,    IflOfl. 

The  furnace  is  of  the  arc  type,  rectangular  in  shajK^  \ 
and  adapted  to  the  use  of  poly)>ha.se  <  iiriTnts.  It  ii 
lirst  charged  with  material  n'lalivi'ly  high  in  metal, 
until  a  molten  bath  is  formi'il.  the  latt<r  making  electrical 
coiuiectiou  with  the  metal  bottom  of  the  furnace,  which 
is  eonniitcd  to  the  ground.  The  furnace  is  then  charged 
with  a  material  <pf  lower  conductivity  than  the  firtit 
charge.  Three  electrode  packets,  each  of  an  oblong 
ivctangular  sha]R-  and  ])lacc<l  in  a  row,  are  vertically 
disposed  in  the  furjia<c.  each  electrode  being  connecttd 
to  one  of  the  branches  of  the  star  connection  of  a  |>oly- 
])hase  generator,  the  latter  being  also  rtuuucted  with 
the  grouriil.  l{<'sisting  charge  material  is  |ila<i'd  between 
the  electrodes,  in  order  to  prevent  any  substantial 
leakage  of  current  from  one  electrode  to  another. — B.  N. 

Electric  fumncea  for  the  manufacture  of  steel.     A.  Hugot, 
Finniny,  France.     Kng.   Pat.    12,258,  Juno  5,    1908. 

See  Fr.  Pat.  387.747  of  1908  :   this  J..  1908,  804.— T.  F.  B. 

Metallic  roatinijs  on  glazed  china,  etc.     Eng.    Pat.   7230. 
See  VIII. 
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XII.— FATTY     OILS,     FATS, 
AND    SOAPS. 


WAXES, 


LinoUnie  arid  in   lin-teed  oil  ;     hn-estigation  of  .     K. 

Erdmann  ami  F.  Bedford.     Ber.,  19(19.  42.  1:124—1333. 

.•\  VAETIAI.  se|iaration  of  oleic  acid  fnun  the  nmn-  unsatu- 
rated fatty  acids  of  liusetMl  oil  was  etTe<'t<'d  l»y  Karnsteiner's 
method  o(  tivaling  their  barium  salts  with  a  mixture  of 
benzene  and  alcohol  (this  ,1..  IH99.  .")tH( ;  1903.  371). 
The  fatly   acids   from    the   soluble  salts   were  converted 
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by  boiling  with  sulphuric  acid  and  ethyl  alcohol  into 

ethyl  esters.  These  appeared  as  a  colourless  liquid  which 
distilled  at  133°  C.  under  a  pressure  of  7.5  mm.,  and  had 
a  sp.  gr.  of  0-8854  at  2074°  C.  When  reduced  by  a  modi- 
fication of  the  method  of  Sabatier  and  Senderens  (Ann. 
C'him.  Phys.,  1905,  4,  319)  by  being  passed  in  the  form  of 
vapour  together  with  hydrogen  over  finely-divided 
freshly-reduced  nickel,  they  yielded  the  corresponding 
ester  of  stearic  acid.  Reduction  of  linolenic  acid 
or  of  the  mixed  unsaturated  fatty  acids  by  the  same 
metliod  also  yielded  stearic  acid.  From  the  mean 
hydrogen  value  (1-4561)  found  in  this  way,  these  more 
unsaturated  esters  ajiparently  consisted  of  a  mixture  of 
the  esters  of  linolic  and  linolenic  acids  containing  22-3 
per  cent,  of  the  latter.  This  corresponded  fairly  well  with 
the  yield  of  15-3  per  cent,  of  linolenic  hcxabromide  obtained 
from  the  mixed  fatty  acids  of  the  oil.  The  authors  term 
the  acid  which  yields  the  hexabromide.  a-linolenic  acid. 
The  ethyl  ester  of  hexabromosteai-ic  acid  melted  at  1.51-5° — 
1.52-5°  C.,  and  the  methyl  ester  at  157°— 158°  C.  Reduc- 
tion of  the  hcxabromide  with  zinc  and  alcoholic  hydro- 
chloric acid  yielded  a  colourless  oil  distilling  at  157° — 
158°  C  under  a  pressure  of  75  mm.  The  ethyl  ester, 
debrominated  in  the  same  way,  had  a  sp.  gr.  of  0-8919  at 
2074°  C.  ;  a  refractive  index  of  «^°=  1-46753;  and  a 
molecular  weight  of  278-9  (theory  requiring  304).  As  was 
shown  by  Hehner  and  Mitchell  (thi.s  J.,  1899,  77)  linolenic 
acid,  reduced  from  the  hcxabromide,  only  yields  a  small 
amount  of  hexabromide  when  again  brominated.  Elemen- 
tary analysis  and  its  hydrogen  value,  however,  show  that 
it  has  the  formula,  CijHjnO;,  although  absorbing  less 
bromine  than  the  original  linolenic  acid.  The  authors' 
explanation  of  this  is  that  the  linolenic  acid  obtained  by 
reduction  of  the  hexabromide  is  a  mixture  of  two  isomeric 
acids.  One  of  these  is  identical  with  the  a-linolenic  acid  of 
the  original  linseed  oil  fatty  acids,  whilst  the  other, 
ii-linolcnic  acid,  only  absorbs  by  addition  4  atoms  of 
bromine  to  form  a  fluid  tetrabromide  with  the  composition, 
"isHjoBr^O,.- C.  A.  M. 

Linolenic    acid ;     Constitution    of    .       E.     Erdmann, 

F.  Bedford  and  F.  Raspe.     Ber.',  1909.  42,  1334—1346. 

Thk  linolenic  acid  obtained  by  the  reduction  of  the  hexa- 
jromide  from  the  mixed  fatty  acids  of  linseed  oil  (see  pre- 
j.-eding  abstract)  when  treated  with  ozone,  yields  a  mixture 
!)f  two  ozonides,  CijHjiiOi,  (or  ozonide-peroxides, 
JigHjnOio),  whilst  the  ethyl  esters  form  ozonides  with  the 
j^omposition,  C.,„H.3iOii  (or  C.^oH^jOjo).  All  of  these 
iom|)Ounds  are  eolou;-less  oily  liquids.  The  ozonide- 
jeroxides  of  the  ethyl  esters  may  be  distinguished  from 
■ach  other  by  the  speed  at  which  they  are  decomposed  by 
vater.  That  readily  decomposed  at  the  ordinary  tempera-  , 
ure  corresponds  to  a-linolenic  acid,  whilst  that  which  is 
'nly  slowly  decomposed  corresponds  to  pl-linolenic  acid. 
iioth  yield  the  same  products  of  decomposition,  viz.,  pro- 
lionic  aldehyde,  malonic  acid,  and  the  mono-ethyl  ester 
;f  azelaic  acid,  together  with  the  aldehydes  of  malonic  and 
izelaic  acids.  The  two  linolenic  acids  may  be  regarded  as 
itereoisomcric,  like  oleic  and  elaidic  acid.s,  and  the  chemical 
lonstitution  of  linolenic  acid  may  be  exjiressed  by  the 
prmula — 

CH3.CH2.CH;CH.CH2.CH.-CH.CH2.CH:CH.(CH2),.COOH. 

— C.  A.  M. 


fiirs^  -chestnut  oil.     M. 


StiUesen. 
497—498. 


Chem.-Zeit.,   1909,  33, 


IIE  dried  aod  finely-divided  .seeds  of  the  horse  chestnut, 
.ucuht.s  hipyocnatanum,  yielded  on  extraction  with  ether 
■cm  1-5  to  3  per  cent,  of  a  yellowish-brown,  somewhat 
iscici  fatty  oj!,  but  contained  little,  if  any,  ctliereal  oil. 
.be  extracted  oil  began  to  solidify  at  — 20°  C,  and  at 
-  37°  C.  was  of  wax-like  consistency.  It  gave  the  following 
jiialytical  values  :— Sp.  gr.  at  15°  C,  0-9260  ;  refractive 
.idcx,  n[^]=  1-4747  ;  saponification  value,  194-5  ;  iodine 
■alue,  95-4  ;  Reichert-Meissl  value,  1-54  ;  Hehner  value, 
2-9 ;  acetyl  value,  13-5  ;  iodine  value  of  "  liquid  "  fatty 
i^ida,  95-8  ;  and  unsaponitiable  matter,  0-53  per  cent, 
rem  the  examination  of  the  fatty  acids  by  the  usual 
ethods,  the  oil  was  found  to  consist  chicHy  of  olein,  with 


small  quantities  of  hnolin,  palmitin,  and  stearin,  and  to  be 
on  the  border  line  of  the  semi-drying  and  non-drying  oils. 
It  did  not  contain  sulphur,  but  on  evaporation  of  the 
solvent  after  the  extraction  there  was  a  characteristic 
odour  recalling  that  of  mustard  oil.  This  appeared  to  be 
due  to  some  principle  to  which  the  oil  probably  owes  its 
repute  as  an  external  remedy  in  cases  of  rheumatism. 

— C.  A.  M. 

Oil  of  colocynth  seeds.  C.  Grimaldi  and  L.  Prussia.  Boll. 
Chim.  Farm..  1909,  48,  93—95.  Chem.  Zentr.,  1909,  1, 
1489. 

A  SPECIMEN  of  colocynth  seeds  from  Algiers,  when 
extracted  with  carbon  tetrachloride,  yielded  a  yellomsh- 
red  oil  showing  a  faint  gi-een  fluorescence,  and  having  a 
somewhat  bitter  taste  and  a  sUght  odour  cliaracteristic 
of  oils  from  Cucurbitacerr.  The  oil  was  soluble  in  boihng 
absolute  alcohol,  and  in  ether,  petroleum  ether,  chloroform, 
benzene,  carbon  bisulphide,  and  amyl  alcohol,  but  oidy 
sliglitlv  .soluble  in  boihng  95  per  cent,  alcohol.  It  had  the 
sp.  gr."  0-9289  at  15°  C.  and  0-8733  at  100°  C,  referred  to 
water  at  1.5°  C.  ;  solidifjing  point.  14°  C.  ;  Zeiss  butyro- 
retractometer  reading,  78-2  at  15°,  72-3  at  25°,  and  tiS-o  at 
40°  C.  ;  "  thermal  value  "  in  Tortelli's  apparatus,  86-4 ;  acid 
value,  2-7  ;  Hehner  value,  90-72  ;  saponification  value, 
191-7  ;  iodine  value  (Hiibl),  120-37  ;  Reichert-Meissl 
value,  0-32.  The  fattv  acids  had  the  sp.  gr.  0-8537  at 
10071.5°  C;  m.  pt.,  29"-2°— 30°  C.  ;  solidifying  pt.,  26-2°— 
27-2°  C.  ;  butyrorefractometer  reading,  56-7  at  30°,  51-5 
at  40°,  and  48-3  at  45°  C.  ;  acid  value  (neutralisation  value), 
192-6  ;  saponification  value,  198-2  :  iodine  value  (Hiibl), 
121  ;  "  absolute  iodine  value  "  (Tortelli  and  Ruggeri), 
150  ;  liquid  fatty  acids,  56-2  per  cent.,  and  solid  fatty 
acids,  43-8  ;  mean  molecular  weight  of  insoluble  acids 
(Hehner),  272.  In  the  Livache  test,  100  parts  of  the  oil 
absorbed  5-22  per  cent,  of  oxygen  in  3  days  and  5-76  per 
cent,  in  7  days. — A.   S. 

Oil  [Zaclnin  0)7]  of  Balcmites  ayt/ptiacn  (Arnh.  :  heglig). 
Third  Report  of  the  Wellcome  Research  Laboratories. 
Gordon  Memorial  College,  Khartoum,  1908,  412.  (See 
this  J.,  1909,  495.) 

The  heglig  fruit  resembles  a  dried  date  and  weighs  about 
7-5  grms.  The  kernel,  which  amounts  to  9-5  per  cent,  of 
the  whole  fruit,  contains  43-57  per  cent,  of  oil.  The  latter 
(see  Lewkowitsch,  Chem.  Techn.  and  Anal,  of  Oils,  Fats, 
and  Waxes,  4th  edition.  Vol.  2,  p.  185,  under  "  zachun 
oil  ")  has  the  following characteis  :— S]).  gr.  at  100°/ 100°  C. 
0-88919;  saponification  value,  186-5  ;  iodine  value,  99-2  ; 
m.  pt.,  about  8°  C.  It  gives  no  reaction  in  the  Becchi, 
Baudouin,  and  Halphen  tests ;  in  the  elaidin  test,  it  forms 
a  buttery  mass  which  separates  from  a  liquid  portion. 

— A.  S. 

Frits  and  oils  ;  Theory  of  the  hydrolysis  of .     J.  IfcUner. 

Chem.-Zeit.,  1909,  33,  453. 

In  two  of  the  author's  experiments  palm-kernel  oil  was 
partially  saponified  with  an  aqueous  solution  of  alkah, 
until  the  fat  separated  from  the  mass  bad  an  acid  value  of 
96-3,  and  193-3  respectively.  The  amounts  of  glycerol  in 
these  partially  saponified  fats  were  8-26  and  3-41  per  cent., 
whilst  the  theoretical  quantities  for  quadrimolecular 
hydrolysis  were  8-34  and  3-31  per  cent,  respectively. 
When,  however,  the  saponification  was  carried  out  in  an 
autoclave,  the  proportion  of  gl3'cerol  in  the  i)artially 
hydrolysed  fat  was  greater  than  would  be  possible  on  the 
a.s.sumption  of  a  quadrimolecular  hydrolysis.  Thus  in 
three  typical  experiments  the  respective  amojnts  of 
glycerol  found  were  12-16,  5-28,  and  2-11  per  cent.,  as 
against  10-22,  3-17,  and  1-37  per  cent,  theoretically  re- 
quired for  a  quadrimolecular  hydrolysis.  The  author 
therefore  concludes  that  mono-  and  diglycerides  are 
present  in  fats  partially  hydrolysed  in  an  autoclave  either 
by  means  of  zinc  oxide  or  of  water  alone,  but  not  in  those 
hydrolysed  with  an  aqueous  solution  of  alkali  under  atmo- 
s])heric  pressure.  (See  also  this  J.,  1898.  1 107  ;  1899, 
1031  ;  1904,  905  ;  1906,  SoG  ;  1907,  24,  263,  623  ;  1908. 
693.)— 0.  A.  M. 
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P-Bydroxii-c-methylfurfuTol  as  cause  of  some  colour  rtae- 
tions  of  hexoses.     Van  Ekcnstein  and  Blanksma.     See 


XVI. 


Patests. 


Caftor  oil  :   Milhod  of  rendering misrible  iriOi  mineral 

oiU.     L.  E.  Common.  Siitton-on-HiiU.  anil  The  Hull  Oil    '. 
■  Manufacturing  Co.,  Hull.     Eng.  Pats.  15,4iHi.  July  21,    i 
IIWS,  ana  19.140.  Sept.  11,  1908.  I 

Tin;  lubricating  value  of  castor  oil  is  increa.'scd  by  mixing 
it  with  about  1  per  cent,  of  a  reducing  agent  such  as 
formaldehyde  and  heating  to  about  MO'  P.  for  some  time. 
By  this  treatment  it  is  ivndercd  soluble  in  mineral  oils, 
but  befoiv  being  dissolved  in  the  hydrocarbon  oil,  its 
viscosity  may  l>e  increased  by  blowing  air  through  it  at  a 
tcraperatuix"  of  about  250°  F. — J.  A. 

Fatty  acids  ;    ProctSA  of  si parating  liquid  from  solid . 

E.  TH-itchell.  Wyoming.  Ohio,  U.S.A.  U.S.  Pat. 
918.UI2.  Apr.  20.    1909. 

A  REL.4TIVELV  small  amount  of  a  sulphonated  fatty  acid 
is  dissolved  in  the  liquid  fatty  acids,  which  may  then  be 
separated  from  the  admi-xed  solid  fatty  acids  by  washing 
with  water,  the  liquid  oily  layer  being  subsequently 
decanted  from  the  washing  water.  Or  the  mixed  fatty 
acids  may  be  formed  into  an  emulsion,  and  the  liquid  fatty 
acids  washed  out  of  the  finely-divided  mixture. — C.  A.  M. 

iSoap  .■    Apparatus  for  making  .     A.    H.    Pritchard, 

Toronto.     Eng.  Pat.  9096,  April  27.  1908. 
See  U.S.  Pat.  910,083  of  1909  ;  this  J.,  1909,  209.— T.  F.  B. 

Soaps  containing  peroxides  ;    Process  for  the  manufacture 

of  .     R.   F.    Wolffenstein,   Berlin,   Assignor  to  P. 

Beiersdorf  und  Co.,  Hamburg.  U.S.  Pat.  917,828, 
April  13.  1909. 

See  Eng.  Pat.  1(3,823  of  1908  ;  this  J.,  1908, 1028.— T.  F.  B. 

Soap  or  mixtures  containing  soap  ;   Manufacture  of . 

M.  R.  A.  Samuel  and  A.  A.  Lockwood,  Assignors  to  The 
Karsam  Soap  Co.,  Ltd.,  London.  U.S.  Pat.  918,705, 
April  20,   1909. 

See  Eng.  Pat.  24,822  of  1900  ;  this  J.,  1907,  1244.— T.  F.  B. 

Initiating  coatings.      Ger.  Pat.   208,753.     See  'SJA. 

Gum-like  substance  from  "  Java  olive  oil "  [Sterculia   oil]. 
Fr.  Pat.  395,733.    See  XIIIC. 

Preservation    ol  fats,   oils,    etc.     Fr.    Pat.    39.').S10.      See 
XVIIL4. 
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'  (.4.)— PIGMENTS,   PAINTS. 

Patents. 

Pigments   or   lakis   [from    nn phtlia nth raquiiionr]  ;     Manu- 
facture   of    .     J.     V.     .lohnson,     Lonilun.     From 

Badische    .\nilin   und   Soda    Fabrik,    Ludwigshafen-on- 
Rhine,  Germany.     Eng.   Pat.    18,610,  .Sept.  4.   1908. 

When  naphthanthraquinone  is  mi.xed  with  substrata 
(such  as  alumina,  china  clay,  and  blanc  fixi).  pigments 
are  obtained  which  have  a  good  yellow  shade  and  are 
fast  to  water,  lime,  light,  alcohol,  and  oil.  Tliey  also 
have  good  covering  ))ower.  The  na]jhthanthraqiiinone 
is  obtained  in  a  line  ^late  of  division  by  pouring  its  solution 
in  concent  rated  sulphuric  acid  on  ice  and  water,  liltering. 
and  washing  with  hot  dilute  caustic  soda  solution.  The 
product  obtained  by  grinding  together  a  paste  containing 
5  parts  of  naphthanthraquinone  and  50  parts  of  a  41 
))er  cent,  aluminium  hvdro.\ide  paste,  filtering,  drying,  and 
grinding  is  very  suitable  for  lithograpliic  and  three- 
colour  process  printing  inks.  The  pigment  obtained  from 
100  parts  of  barium  sulphate  and  a  paste  containing 
10  parts  of  naphthanthraquinone  is  suitable  for  use 
in  the  form  of  a  paint,  and  a  further  example  is  given  in 


I 


which  10  parts  of  aluminium  sulphate,  20  parts  of  barium 
sulphate,  and  a  paste  containing  5  )>arts  of  naphth- 
anthraquinone are  mixed  and  treated  with  5  parts  of  sodium 
carbonate.     The  proiluct  is  filtered  and  pressed. — J.  C.  C. 

Lake  from  sulphonalid  azo  dycstufff.  E.  Wiirthner, 
Assignor  to  G.  .Siegle  und  Co.,  Stuttgart.  Germany. 
U.S.  Pat.  918.244.  April  13.  1909. 

A  metallic  com]xiund  which  forms  a  lake  base  is  mixed 
with  one  of  the  com|M)nents  of  a  sulphonate<i  azo  dyestufl. 
and  the  mixture  is  combined  with  the  reniaining  com- 
l>onent.— T.  F.  B. 

(B.)— RESINS,   VARXISHES. 

Acid  value  of  resins  ;  Ditcrminalion  of .     J.  Marcusson 

and    G.    Winterfeld.     Chem.    Rev.  Fett-  u.  Harz-lnd., 
1909,    16,    104—107. 

A  MiXTritE  in  eciual  parts  of  absolute  alcohol  and  ljenz«w 
readily  ilissnlves  the  free  acids  in  resins,  giving  in  a  shoit  j 
time  results  in  agreement  with  those  obtainetl  by  reiwated 
extraction  of   a   re.sin   with    boiling  alcohol.     From  3  to 
4  grms.  of  the   finely-iwwdered  sample  are  heated  for  * 
short  time   beneath  a   rt'tlux  condenser  with   200 e.c.  of 
the    solvent,    and    the    liquid    then    cooled    and    titiatad 
with  X/\0  sodium  hydroxide  solution,  without   ]>revion» 
filtration     from     inso!\ible     matter.     Complete     solutioa  i 
occurs    in    the     ease    *if    kauri    anrl    Manila     cojials, 
mastic,  saudarae.  and  elemi   resins.     When  a  resin  cOR-  j 
tains  ammonium  soaps  a  determination  of  the  ammonifc. 
I\v  distillation  is  necessary  to  obtain  the  amount  of  {iw  I 
acid  fixed  by  the  ammonia.      In  the  presence  of  calonm  j 
rcsinates    the    methcKl     is    modifii-d    as    follows.     FnB 
')  to  10  grms.  of  the  substance  are  heated  for  a  short  time  *"" 
under  a  rellux  condenser  with  atiout  M  c.c.  of  a  mixtun- 
of  90  ])arts  of  benzene  and   10  parts  of  absolute  alcohol. 
Any  undis'iolved  matter  is  then  filtered  off  and  washed, 
and   the    filtrate   diluted    with   30  c.c.   of   neutral  u<l  per 
cent,    alcohol,    and    titrated    with    A'/ 10    alkali    .solution, 
with  phenolphthalein  as  indicator,  until  thi'  lower  layer 
becomes  pink.    When  soa]>s  of  aluminium,  iron,  manganese, 
or  other  lieavy  metals  are  present,  from    10  to  ilOgrras. 
of  the   sample   are   treated   with   .")0  e.c.   of   benzene,  thi 
solution    filtered,    and    the    filtrate    mixed    with    30  c.c. 
of   water  containing   some   methyl   orang(>,   and   titrated 
with    .V  2    hydrochloric    acid    until    the    aqueous   l>Jpr,Hq 
after  heating  and  thorough  shaking,  remains  pink.     ftbfKi 
gives    the    amount    of    acid    required    to    decouijKjse   the 
metallic  soaps.     The  two  layers  are  now  .■iciwratixi.  ami 
the    l)enzene    .solution    washed    onuc    with    water,    mixed i_. 
with    neutral    alcohol,    and    titrated    with    .V   10   sodinUk  li 
hydroxide    solution,    with    phenolphthalein    as    indicator.  W~ 
An    amount    of    alkali    equivalent    to    the    hydrochlorie 
acid  used  is  deducted  from  the  result  to  obtain  the  amount 
neutralised  by  the  iree  acids  of  the  resin. — C.  A.  M. 

Japan     lac  ;      The    chief    constituent    of    .      I'nukicJ 

j        and   il.i   dimethyl  ether.     K.    Jlajinia.     Bet..    1909,  42. 
I        1418—1423. 

The  juice  of  the  lac  tife  {lihus  vrrnicifira)  was  t 
with  alcohol  and  filtered,  the  alcohol  removetl.  and  tfci 
residue  (about  80  jx-r  cent.)  of  crude  '"  unishinic  acid 
(this  J..  UH)7.  1245)  purified  by  repeated  treatineni 
\rith  jietrolenm  spirit.  The  filtrate  from  the  insnlutli 
matter  (which  amounli'd  to  alioul  one-eighth)  wn- 
cvaporated  first  at  the  ordinary  pressure  and  then  undei 
reduced  jiressure.  and  left  a  residue  which  could  h< 
partially  distilled  (to  the  extent  of  alxiut  41  ix-r  cent. 
iH  vacuo  without  Ix'ing  deeom|>osed.  The  main  portioi 
of  the  distillate  was  a  light  brown  viscous  fiuid.  whid 
had  a  sp.  gr.  of  0-9087  at  21-5,  4°  C.  and  was  readilv 
soluble  in  most  organic  solvents.  It  was  free  fo-ri 
nitrogen  ami  gave  the  same  reactions  as  the  crmle  imih- 
tilled  substance  (for.  cil).  It  formwi  dimethyl  *ni 
diacetyl  derivatives,  and  gave  the  reactions  of  divalen 
phenols,  esix-cially  the  pyrocatechol  rv'aelion.  Heni  > 
the  author  eonclude<i  that  it  containeil  two  phrnolp 
hydroxyl  griiu|)s.  and  that  the  name  of  "  unishiol 
was  more  suitable  than  "  unishinic  acid."  The  cnid' 
substance  had  almost  the  same  elementary  coiiipoiitioi 
(carbon,  79-65  ;   hydrogen,  9-75  per  cent.)  as  the  dirtiUatr 
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and  the  non-volatile  portion  is  therefore  probably  a 
polymerised  substance  of  high  molecular  weight.  (See 
ilso  this  J.,  1906,  61  ;    1908,  456  ;    1909,  318.)— C.  A.  M. 

Patents. 

Turpentine  and  resinous  matter  ;    Apparatus  and  process 

for    extracting    from    wood.     G.    B.    Frankforter, 

Minneapolis,    Minn.,    U.S.A.     U.S.    Pats.    918,989    and 
918,990,   Apr.   20,    1909. 

Che  wood  is  extracted  by  means  of  a  suitable  solvent, 
vhich  is  subsequently  treated,  at  a  temperature  above 
ts  b.  pt.,  with  a  '■  reclaiming  Huid,"  with  the  result 
hat  the  solvent  is  evaporated  and  removed  from  the 
vood  and  the  "  reclaiming  fluid.'  The  special  apparatus 
■laimcd  for  this  process  comprises  a  boiler  connected 
fith  a  number  of  extraction  chambers  by  means  of  pipes 
vhich  pass  from  the  upper  part  of  tlie  boiler  to  the  top 
if  the  chambers,  and  return  pipes  coming  from  the 
)Ottom  of  the  chambers  to  the  low-er  part  of  the  boiler, 
[he  <lifferent  chambers  are  connected  with  one  another, 
iud  are  provided  with  conduits  for  the  introduction 
if  the  '■  reclaiming  fluid,'"  wliilst  there  are  valves  in  the 
lifferent  conduits  so  that  each  chamber  may  be  used 
ucccssively   with   the   boiler. — C.  A.  M. 

'olishing  compositions  or  inlcs,   more   especially   intended 
for  polishing   the   heels   and  soles   of  boots  and  shoes  ; 

Manufacture  of .     J.  Y.  Johnson,  London.     From 

Chem.    Fabr.    Elektro.    Biebrich   on   Rhine,    Germany. 
Eng.  Pat.  9663,  May  4,  1908. 

EE  Fr.  Pat.  390,437  of  1908  ;  this  •!.,  1908,  1075.— T.  F.  B. 
(C.)— INDIA-RUBBER,   &c. 

iiibber  trees  ;    Manuring  of  .     G.  A.   Cowie.     India 

Rubber  J.,  1909,  37,  463 — 467. 

'Hi:  apiJication  of  excess  of  nitrogen  to  the  soil  has  often 
16  eft'cct  of  stimulating  the  growth  of  the  foliage  to  too 
ceat  an  extent,  causing  the  tree  to  bend  over  in  the  wind. 
t  is  therefore  advisable  to  restrict  the  amount  of  nitrogen 
nd  to  sujiplemeut  it  with  phosphates,  and  especially 
ith  potash,  which  exerts  a  particularly  beneficial  influence 
1  tlie  wood  of  the  tree.  Experiments  made  at  Deli- 
ocda.  Sumatra,  with  Hevca  trees  2  years  10  months  old, 
ive  the  following  results  after  2  years'  manurial  treat- 
enf  : — 


Uanuie  per  tree.    |  JJone 


2  lb.  of  pea-nut 

cake  meal, 

12  oz.  of  double 

superphosphate, 

8  oz.  of  pot^issium 

'muriate  (chloride) . 


2  lb.  of  pea-nut 

cake  meal. 
12  oz.  of  double 
superphosphate. 


erage  circumfer- 
?Dce  of  stems  in 
inches 


I 


The   following   mixtures   are    recommended  : — 

.4.  For    land   rich   in   nitrogen,   and   where   there   is 

od  leaf  growth  : 


Containing : 

Potash. 

Phosphoric 
acid. 

Nitrogen. 

■  parts  of  potassium  chloride 
,,    ,,    superphosphate . 

'      „    ,,    bonemeal 

„    ,.    oil  cake 

'  t>  ..  ammonium  sul- 
phate    

'     „      contain 

14 

4-60 
5-60 

0-2 
1-3 

1-6 

14 

10-1 

3-1 

400  to  800  lb.  per  acre. 


B.  For  land  poor  in  nitrogen  : 


Containing : 

Potash. 

Phosphoric 
acid. 

Nitrogen. 

20 
30 
10 
24 

16 

parts  of  potassium  chloride 
,,     ,,    superphosphate  . 

..     ,.    bonemeal 

,,     ,,    ammonium     sul- 
phate     

,,     „    oilcake 

contain .... 

II     IIS 

5-4 
2-8 

o":i 

4-9 
1-0 

100 

10 

8-2 

6-0 

400  to  700  lb.  per  acre. 


— E.  W.  L. 


Latex  of  Funlumia  dastica  ; 
Christy.  India-Rubber  J., 
446. 


Coagulation   of    . 

1909,  37,  400—401,  445 


The  coagulation  processes  dealt  with  may  be  divided  into 
two    more   or   less   distinct   classes,    viz.  :     (1),    the   slow- 
method,   in   which   coagulation  is   brought  about  in   the 
cold  ;    (2),  the  rapid  method  in  which  heat  is  employed. 
In  the  first  class  are  included.  ( 1 ),  spontaneous  coagulation, 
which  occurs  when  the  undiluted  latex  is  allowed  to  stand 
exposed  to  the  air  for  several  weeks,  and  which  may  be 
hastened  by  dilution  with  15  volumes  of  cold  water  (5  to 
6  days) ;   (2),  coagulation  by  means  of  formaldehyde  ;   and 
(3),  coagulation  by  means  of  alcoholic  creosote.     To  the 
rapid  methods,  class  (2),  belong    (1),   the  simple  boiUng 
process,  in  which  it  is  better  to  employ  diluted  latex  ; 
(2).   the   mercuric   chloride  process ;     (3),   coagulation   by 
means  of  tannic  acid  and  heat ;   (4),  by  means  of  alum  and 
heat;   and  (5),  by  means  of  plant  juices  and  heat.     Acetic 
acid,  although  useless  as  a  coagulant  for  Funtumia  latex, 
is  of  great  value  as  an  aid  to  the  coagulation  of  fresh  latex. 
In  the  case  of  the  mercuric  chloride  process,  the  addition  of 
acetic   acid   to    the  latex,   in   the    proportion    of    1    c.c. 
to  the  pint,  is  essential,  otherwise  no  coagulation  can  be 
induced  until  the  latex  is  10  days  old.     The  following  is 
recommended    as   a  good  working  formula  :    Hot  water 
(80"  F.),  20  pints  ;   mercuric  chloride  stock  solution,  1  oz.  ; 
fresh  latex.  5  pints  ;    the  stock  solution  being  made  up  of 
mercuric   chloride,    1    lb.  ;     water,   34   pints  ;   acetic  acid. 
172  oz.     Tannic  acid  is  employed  in  the  following  propor- 
tions : — Hot  water  (80°  F.),  20  pints;    tannic  acid  stock 
solution,   1  oz.  ;    fresh  latex,  5  pints.     Stock  solution  : — 
Tannic   acid,   1   lb.  ;     water,    16  oz.  ;     acetic   acid,   5   oz. 
Coagulation  by  means  of  plant  juices  is  not  very  practic- 
able on  the  large  scale.     Coagulation  by  means  of  form- 
aldehyde offers  several  advantages  over  other  processes, 
and  is  effected  by  the  simple  addition  of  about  15  c.c.  of  a 
40  per  cent,  solution  (commercial  "formol  "  or  "  formahn  ") 
to  the  pint  of  latex.     Coagulation  is  complete  in  15  to  24 
hours.     The  time  may  be  shortened  by  the  use  of  larger 
proportions  of  formalin,  but  the  coagulum  then  obtained 
is  not  so  suitable  for  handling.    Alcoholic  creosote  is  useful 
rather  as  a  laboratory  coagulant  than  on  a  commercial 
scale.     It   is   found    that   whereas   the   creosote   may   be 
rejilaced  successfully  by  crude  phenol  (carbolic  acid),  the 
purer  crystalline  form  of  the  latter  is  quite  useless  for  the 
purpose.     There  appears  to  be  httle  doubt  that  the  best 
rubber  from  every  standpoint  is  produced  by  the  cold, 
slow     processes     in     which     the      clot     is      formed     by 
the    gradual    development    of    a    reticulated    structure, 
consisting  of  strands  and  threads  of  (presumably)  protein, 
in   which  the  globules  of  caoutchouc   become  enmeshed. 
In  the  hot  processes  the  clot  is  formed  by  the  coalescing 
of    flakes   of    rubber   and    subsequent   shrinkage    of    the 
mass.    Rubber  prepared  with  formalin  is  of  great  strength 
and  toughness,  but  somewhat  deficient  in  elasticity  (see 
this  J.,  1907,  1264) ;    it  is  Ught  in  colour,  dries  quicldy, 
is  not  so  hable  to   mould  as  other  rubbers,  and  resists 
oxidation.      Rubbers  prepared  with  nuncuric  chloride  and 
tannic  acid  are  very  similar  to  one  another  in  properties. 
They  dry  slowly,  and  appear  to  deteriorate  fairly  rapidly. 
Rubber  prepared   with  plant  juice   {Bauhinia)  is  fairly 
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strong,  but  apt  to  bo  dead  and  inelastic.  Boiled  rubber 
prepari'd  in  thin  biscuits  is  of  pood  quality.  Hisk  of 
discoloration  in  the  rubber  may  he  avoided  by  prompt 
coagulation  of  the  latex.  It  has  been  found,  in  certain 
instances,  that  the  addition  of  caustic  alkali  to  the  latox, 
when  boiling,  residts  in  the  production  of  a  ])ure  white 
rubber.  The  approximate  cost  of  chemicals  for  the 
processes  referred  to  are  as  follows  : — Hot  tannic  and 
acetic  acid  process,  10s.  ;  hot  mercuric  chloride  and 
acetic  acid  process,  15s.  ;  and  formol  process,  £3  to 
£3  lOs.  per  ton  of  rubber.— E.  W.  L. 

CMoral  hydraU    method  {in    rubber  analijsii].     F.    Frank 

and  E.  Jlarckwald.  Gummi  Zeit.,  190'J,  23,  979. 
The  authors  lind  that  the  chloral  hydrate  method  (see 
Weber,  this  .J.,  1903,  57ti)  is  not  satisfactory  either  for 
the  estimation  of  the  rubber  resins,  or  for  the  separation 
of  these  from  free  sulphur,  or  for  the  separation  of  rubber 
rosins  from  parallinoid  hydrocarbons,  other  resins,  etc. 

— E,  W.  L. 

Vulcani/ied    rubber;     Spontaneous    changes    {deterioration) 

of  .     K.  Bing.     Z.  Chem.   Ind.  KoUoide,   19U9.  4, 

232—235.     (Compare  Spence,  this  J.,  1909,  374.) 

In  a  number  of  oKl,  hardened  samples  of  various  rubber 

articles,    including    billiard-strii).    bicycle    tyres,    various 

types  of  reclaimed  rubber,  etc.,  the  author  found  that  the 

presence    of   sulphuric    acid    in    the   free   state   could    be 

invariably  shown.    The  deteriorated  samples  all  possessed 

a   characteristic   smell   similar   to   that    of   turpentine   or 

varnish.     The  greatest  amount    of   acid    was    present   in 

those  samples  containing  relatively  little  mineral  matter, 

where  that  mineral  matter  included  traces  of  copper  or 

lead  compounds.     The  inlluence  of  such  compounds  upon 

the    spontaneous    decomposition    of    various    samples    of 

vulcanised   rubber  was   therefore  investigated,   the  three 

samples     selected     being:      (1).     pneumatic     inner-tubes 

(3  per  cent,  of  ash,  containing  a  considerable  proportion 

of  lead) :  (2),  re<l  "  floating  "  waste  ;  and  (3),  a  iiigh-giade 

Para-rubbor  mixing.     In  all  cases  the  finely-ground  sample 

was  heated  in  an  autoclave  for  a  considerable  time,  with 

dilute  caustic  soda,  and  was  then  treated  in  various  ways 

befote  being  exposed  to  the  action  of  the  atmosphere  in 

diffased   daylight.     Samples    of   grey    inner    tube,    which 

had  been  heated  with  caustic  soda  in  a  copper  autoclave. 

showed  signs  of  deterioration  in  a  few  days,  the  change 

being  slower  the  more  imperfectly  the  sample  had  been 

freed   from   alkali.     When   an    iron   autoclave   was   used, 

however,  the  samples  lasted  for  at  least  one  month  before 

deterioration      became      apparent.     When      the      sample 

treated  in  the  iron  autoclave  was  moistened  with  a  Mjlution 

of  copper  chloride,  deterioration  proceeded  at  about  the 

same   rate  as  in   the  case  of  the  sample  treated  in  the 

copper  autoclave.     Red  floating  waste  treated  in  an  iron 

autoclave  was  found  to  be  more  durable,  probably  owing 

to  the  absence  of  lead,  visible  change  only  setting  in  after 

about   9   months.     When  copper  chloride  was  added   to 

the  waste,  deterioration  became  evident  in  about  a  week. 

These  results  were  confirmed  in  the  case  of  the  high-grade 

Para-sulphur   mixing.       Sulphuric    acid  was  produced  in 

all  cases.     Further,  it  was  shown  that  an  increase  in  the 

amount  of  acid  accompanied  the  advance  of  deterioration. 

Similar  formation  of  sulphuric  acid  occurs  at  the  surface 

of  ebonite  articles,  and   is   partly  responsible  for  the  fact 

that  old  rods  and  tubes,  etc.,  of  ebonite,  are  often  found 

to  have  lost  their  good  insulating  properties. — E.  W.  L. 

Rxihber    resin  :     a     new    eomtnercial    product.     Klasscrt. 

Pharm.  Zcntralh..  1909,  50,  282. 
Under  the  above  name  a  pale  coloured  resin,  obtained 
from  raw  rubber,  with  a  conchoidnl  fracture,  has  been 
introduced  into  commerce.  It  is  soluble,  on  warming, 
in  most  organic  solvents,  but  the  greater  part  is  deposited 
on  coohng.  It  is,  however,  almost  wholly  soluble  in 
cold  chloroform  and  in  carbon  tetrachloride,  forming 
solutions  which  dry  in  thin  layers,  leaving  a  tlull, 
resistant  varnish.  The  resin  can  bo  easily  powdered, 
and  has,  in  the  powdered  state,  the  odour  of  raw  rubber. 
It  promises  to  be  a  useful  electrical  insulating  material. 
It  becomes  strongly  electrical  with  friction.      Its  chemical 


characters  differ  widely  from  those  of  most  resins  :  iodine 
value,  2S :  acid  value.  II :  saiionitication  value,  10. 
These  figures  are  not  materially  altered  after  the  resin 
has  been  heated  for  some  time  to  over  100°  C. — J.  O.  B. 

P.tTENT. 

Gum-like  substance ;    Process   for  manufacturing  a  

from  "  Java  olive  oil  "  [Sterculia  oil].     K.  Wedemeycr. 
Fr.  Pat.  395.733,  .Jan.  5,  1909. 

The  oil  from  .Java  olives,  when  heated  to  a  tem])erature  of 
about  241)°  C.  forms  a  tough,  gum-like  mass  (see  this  J., 
1900.  893).  To  prepare  this  substance  on  a  large  scale, 
the  oil  is  heate<i  fairlv  rapidly  to  a  tem])erature  of  alxiut 
200°  C,  and  then  slowly  to  from  240'  to  2.'>0^  C.  When  the 
temperature  becomes  higher  spontaneously,  the  mass  ia 
cooled  by  passing  cold  water  through  pi|)os  contained  in 
the  vessel  in  which  the  oil  is  heated,  water  also  Ix'ing 
sprayed  on  the  surface  of  the  mass  in  order  to  prevent 
deflagration.  The  heat  of  the  reaction  suflices  toevaimrafe 
the  water  from  the  mass,  leaving  the  latter  in  the  form  of 
a  rubber-like  substance.— W.  P.  S. 
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Oakuood    extracts ;     Sugar-like     substances    in    .     J. 

Jedlicka.     Collegium,   1909.   113—120,   121— 12ti. 

The  author's  investigations  were  carried  out  on  Mitroviti 
oakwood  extract  containing  14 — 15  per  cent,  of  non- 
tannins.  Xon-hi/drolysed  non-tan  nine. — After  precipitatioii  >J 
of  the  tannin  and  colouring  matters  with  basic  lead  acetate  "^^ 
and  subsequent  n'moval  of  the  excess  of  lead  with  sodiuni 
carbonate,  the  solution  was  treated  with  Fehling's  solution 
and  the  cuprous  oxide,  after  washing,  converted  into 
cu])ric  oxide  and  weighed  ;  the  amount  of  dextrose  w«» 
calculated  from  Ruhsam's  tables.  It  was  found  that  the 
non-tannins  left  after  prccii)itation  of  the  tannin  by  hide 
powder  contained  generally  slightly  less  sugar  th»i\ 
those  obtained  by  preci])itation  with  lead,  shomni! 
that  hide  partially  retains  monosaccharides.  Forty 
analyses  made  in  the  course  of  8  years  showetl  an 
average  of  3-2  per  cent,  of  sugars  in  the  non-hydrolysi-"! 
non-tannins.  Ih/droh/sed  non-MnMiHA.^Snljjhuric  acid 
was  employed  for  hydrolysis  and  was  afterwards  precipi 
tatcd  by  means  of  lead  carbonate.  It  was  found  thai 
increasing  the  time  of  boihng  did  not  materially  increaw 
the  amount  of  sugar.  The  average  amount  of  reducini; 
sugar  (expivssed  as  dextro.se)  found  was  70  |>er  cent 
in  extracts  containing  (iOO  ]mt  cent,  of  water,  the  rcsuU- 
varying  from  7-4  to  01  per  cent.  As  a  rule  when 
there  was  less  sugar  in  the  non-hydrolysed  solution, 
more  was  found  after  hydrolysis.  Proliably  the  poly 
saccharides  are  partly  hydrolysed  during  the  extraction 
Hydroli/sed  extract. — After  hydrolysing  a  4 — j|)ercenl 
extract  solution  with  sulphuric  acid,  higher  figures  foi 
sugar  were  obtained  than  by  hydrolysis  of  the  extr«<  i 
after  detannisation — the  average  Ix'ing  9-2  Jicr  cent 
of  reducing  sugar.  This  is  due  to  the  precipitation  of  migar- 
j'ielding  gums  by  basic  lead  acetate. 

By  fermentation  with  yeast  and  measurement  of  th' 
evolved  carbon  dioxide,  it  was  foimd  that  the  noii 
hydrolysed  non-tannins  contained  3-.^ — 5-3  )>er  cent.  >•' 
monosaccharides.  Of  the  hexoses.  galactose  was  foum 
in  quantities  ranging  from  O-ti — 10  per  cent,  of  tin 
extract.  In  the  hydrolysed  extract  xylose  and  arabinov 
were  found.  By  boiling  with  hydrochloric  aciil.  iK'ntow- 
were  found  to  the  extent  of  4-^  per  cent. — S.  H. 

Tanriing    analysis;     The    Zeiss    immersion- re jrnclomtl' 

and    .     J.     Sager.     Collegium,     1909,     140—149 

153—158. 
The  author  has  made  experiments  with  the  Zeiss  iumierrion 
refractonieter  method  of  tannin  analysis  desorilied  !>; 
Zwick  (Deutsche  tJerber  Zeit.,  1908."  158).  and  giv< 
numerous  tables  comparing  results  obtained  by  thi 
method  with  those  obtained  by  the  shak<>  methi"! 
Greater  variations  are  found  in  the  scale  equivalent 
than  those  shown  l>v  Zwick.  and  examination  of  6  oa 
barks  gave  values  ranging  from  0- 173— 0-229,  correspondiu 
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to  a  difference  of  3  per  cent,  of  tannin.  The  author 
points  out  that  conditions  of  extraction  and  the  amount 
of  moisture  in  the  sample  for  analysis,  influence  the 
results  ;  an  oakwood  ground  moist  gave  an  equivalent 
of  0196 — when  dried  and  then  ground  and  analysed, 
0-170.  If  the  time  of  extraction  be  prolonged  and  the 
heating  increased,  higher  results  are  obtained.  An 
oakbark  extracted  in  4  hours  gave  an  equivalent  of  0192. 
When  the  extraction  was  extended  over  12  hours,  the 
same  sample  gave  0-2.  Very  small  differences  in  the 
equivalents  become  serious  quantities  when  calculated 
to  percentage.  The  author  does  not  consider  the 
refractometer  method  of  sufficient  accuracy  for  tannin 
analysis,  and  certainly  for  the  detection  of  adulteration 
or  admixtures,  it  would  be  necessary  to  have  less  variation 
in  the  equivalents. — S.  H. 

Tannin ;     Conslitution    of    .     JI.  Xierenstein.     Ber., 

1909,  42,  1122—1126. 
ACETVLI.EUCOTAXXLN-,  obtained  by  the  reduction  of 
acetyltannin,  when  hydrolysed  yields  gaUic  aldehyde 
and  gallic  acid.  When  oxidised  with  potassium  per- 
sulphate, a  dark  red  powder,  purpurotannin.  is  produced, 
which  yields  naphthalene  on  distillation  with  zinc  dust. 
When  acetylleucotannin  is  oxidised  with  acid  perman- 
ganate, trihydroxyglutaric  acid  is  produced.  Commercial 
tannin  is  probablj'  a  mixture  of  digallic  acid  and  leuco- 
tannin. — F.  Shdn. 

Protfin  substances  ;  Action  of  alkalii  on  .     A.  Kossel 

and  F.  Weiss.  Z.  physiol.  Chem..  1909,  59.  492 — 498. 
If  dupein  be  left  in  contact  with  sodium  hydroxide 
or  barium  hydroxide  solutions  at  the  ordinary  temper- 
ature, its  oprical  rotation  in  aqueous  solution  gradually 
diminishes,  and  this  change  takes  place  more  rapidly 
at  38"  C.  Thus  the  optical  rotation  of  a  solution  of  2  grms. 
of  clupein  sulphate  in  40  c.c.  of  AV2  sodium  hydroxide 
fell  from  — 2-75°  to  — 0-51°  in  a  100  mm.  tube,  after 
standing  for  50  hours  at  38°  C.  Solutions  of  hieher 
proteins  show  a  similar  phenomenon.  Thus  the  optical 
rotation  of  a  solution  of  gelatin  fell  from  — 5-84°  to 
— 0-o7~  in  14  days.  From  that  point  the  optical  rotation 
showed  only  slight  alteration.  The  authors  attribute 
this  change  in  the  optical  rotation  to  a  racemisation  of 
certain  parts  of  the  protein  mol..  and  in  support  of  their 
v\evr  point  to  the  formation  of  optically  inactive  arginin 
and  omithin  when  the  products  of  the  reactions  of 
ilupein  vrith  aUcahs  are  further  hydrolysed.  In  like 
manner  an  apparently  optically  inactive  mixture  of 
peptones,  obtained  by  the  action  of  sodium  hydroxide 
lolution  upon  gelatin,  yields  optically  inactive  arginin 
)n  hj'drolysis  with   boiling  dilute  acids. — C.  A.  M. 

Erratuji. — This   J.    page   484,    col.    2,    line    23   from 
[bottom  (title),  for  "  Tocum  "  read  Yocum. 

Patents. 
\Bkaching   agent   and    its    use    in    hhaching    leather,    glue, 
feathers,  and  straw.     Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen-on-Rhine,    Germany.     Eng.    Pat.    2522, 
I    Feb.  2.  1909. 

irHE  ui  w  bleaching  agent  consists  of  a  mixture  of  anhydrous 
'«dium  hydrosulphite  and  zinc  dust,  and  its  use  in  the 
jJeaching  of  leather,  glue,  feathers,  and  straw  is  claimed. 
I  — .S.  H. 

"milalion    leather ;    Production   of  .     H.    R.    JliiUer, 

Limbach,  Saxony.  Eng.  Pat.  26,593,  Dec.  8,  1908. 
Vn"  unstretched  knitted  or  woven  fabric  is  shrunk  by 
teeping  in  a  bath  of  soda  lye,  then  rinsed,  dried,  dyed 
j  n  appropriate  tint,  rendered  pliable  by  means  of  soap  or 
.'U,  and  finally  rendered  soft  or  "'  polished  "  in  the  usual 
oatmer  by  the  use  of  emery  or  similar  rollers.  When 
wo  such  pieces  of  fabric  are  united  with  their  "'  wTong  " 
r  obverse  sides  together,  by  means  of  a  suitable  cement, 
he  product  has  the  appearance  and  feel  of  leather,  on 
'Oth  sides. — S.  H. 

Mither  ;  Manufacture  of .    S.  Piankoand  JI.  Knaster, 

Warsaw.  Russia.  Ene.  Pat.  7580,  April  (>,  1908. 
Addition  to  Eng.  Pat.  28,743,   Dec.   31,   1907. 

!ee  Addition  of  Jlarch  9,  1908.  to  Fr.  Pat.  385,900  of 

908;    this  J.,   1908,  911.— T.  F.  E. 


XV.— MANURES,  -&c. 

Determining  nitrogen  in  saltpetre.     Kleiber.     See  VII. 
Manuring  rubber  trees.     Cowie.     See  XIIIC 

XVI.— SUGAR,    STARCH,    GUM,     &c. 

Sugar ;     The    adsorption    of    .        P.    Rona    and    L. 

ilichaehs.     Biochem.  Zeits.,  1909,  16,  489 — 498. 

The  typical  electronegative  and  positive  adsorption 
media,  e.g..  china  clay  and  ferric  hydroxide,  which 
adsorb  albumin,  have  no  effect  on  dextrose,  acetone, 
or  acetic  acid.  On  the  other  hand,  charcoal  is  well 
known  to  have  a  powerful  adsorbent  action  on  these 
substances.  It  has  been  suggested  that  the  loss  of  sugar 
from  solutions  in  presence  of  charcoal  may  be  due  to  its 
destruction  or  oxidation,  as  has  been  proved  to  be  the 
case  with  certain  other  substances,  such  as  phenylthiourea. 
The  authors  show  that  this  is  not  so.  The  action  of 
charcoal  in  removing  sugar  from  solution  is  immediate 
and  final,  not  progressive.  Moreover,  the  adsorption 
of  sugar  by  charcoal  may  be  entirely  inhibited  by  the 
presence  of  a  sufficient  quantity  of  another  substance, 
such  as  acetone  or  acetic  acid,  which  is  adsorbed  more 
powerfully  than  the  sugar.  The  practical  value  of  this 
observation  lies  in  the  fact  that  a  dilute  solution  of  sugar, 
to  which  10  per  cent,  of  acetic  acid  or  acetone  has  been 
added,  may  be  decolorised  by  shaking  with  5  per  cent, 
of  charcoal  without  any  loss  of  sugar.  This  applies 
both  to  dextrose  and  to  sucrose,  and  the  charcoal  has 
no  inverting  action  on  the  latter  sugar.  The  presence 
of  albumin,  on  the  other  hand,  does  not  influence  the 
adsorption  of  sugar  or  acetone  by  charcoal.  The 
adsorption  of  sugar  by  charcoal  is  a  "  mechanical  "  and 
not  an  electrical  adsorption.  The  curve  showing  the 
concentration  of  sugar  in  the  charcoal  as  a  function  of 
its  concentration  in  solution  has  the  usual  form.  According 
to  Freundlich,  a  substance  is  susceptible  to  mechanical 
adsor|Jtion  if  it  lowers  the  surface  tension  of  the  solvent. 
This,  however,  does  not  apply  to  sugar,  since  the  slight 
alteration  in  the  surface  tension  of  water,  which  it 
produces,  is  in  the  other  direction.  Other  causes  are 
also  capable  of  inducing  mechanical  adsorption  :  e.g.,  a 
substance  is  susceptible  to  adsorption  if  it  increases  the 
compressibility  of  the  solvent ;  also  if  its  solubility  is 
increased  by  increased  pressure.  The  three  causes  are 
not  necessarily  interdependent  nor  exhibited  simultaneously 
in  the  same  sense,  and  the  adsorption  of  sugar  by  charcoal 
is  probably  due  to  one  or  both  6{  the  two  latter  causes. 

—J.  F.  B. 

Sugars  ;    Decomposition  of  the  .     ///.  Electrolysis  of 

dextrose.   W.  Lob.  Biochem.  Zeits.,   1909,  16,   132 — 144. 

The  author  has  continued  his  investigations  of  the  question 
as  to  whether  the  synthesis  and  decomposition  of  sugar 
are  chemically  as  well  as  biologically  reversible  piocesses, 
i.e.,  does  sugar,  formed  by  a  polymerisation  process  from 
formaldehyde,  undergo  decomposition  by  a  depolymerisa- 
tion  process  involving  a  rupture  of  the  aldol  linkages. 
His  previous  experiments,  dealing  with  the  action  of 
zinc  carbonate  (see  this  .J.,  1908,  868),  zinc  dust,  and  iron 
(Biochem.  ZeUs.,  1908,  12,  466)  on  formaldehyde  and 
sugar  proved  only  that  formaldehyde  and  sugar  yield 
the  same  volatile  substances — acetol  and  methyllietol. 
The  present  paper  deals  with  the  decomposition  of 
dextrose  by  electrolj'sis.  The  mode  of  procedure  was  as 
follows: — Dextrose  (10 — 30  grms.),  was  dissolved  in 
25  c.c.  of  water,  25  c.c.  of  10  per  cent.  siUphuric  acid 
being  added  to  the  cold  solution.  The  liqrid  was 
placed  in  a  porous  pot  (of  about  100  c.c.  capacity),  the 
latter  being  provided  with  a  perforated  rubber  stopper. 
A  leaden  worm,  passing  through  two  holes  of  the  stopper, 
served  as  anode  ;  a  current  of  cold  water  through  the 
worm,  prevented  the  temperature  of  the  solution 
surrounding  the  anode  from  exceeding  16°  C.  throughout 
the  experiment.  A  bent  glass  tube,  passing  through  a 
third  hole  in  the  stopper,  served  to  conduct  the  gases 
evolved  duiing  electrolysis  to  a  nitrometer.     The  porous 
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pot  was  placed  in  a  glass  beaker  filled,  to  the  same  level 
as  the  solution  in  the  ])ot,  with  5  per  cent,  sulphuric  acid, 
and  containing  a  platinum  cathode.  The  potential 
difference  amounted  to  4 — o  volts.  Generally,  the 
electrolysis  was  continued  for  such  a  period  that  the 
amount  of  o.iygen  set  in  action  corresponded  to  1  atom 
per  nuilcculf  of  sugar.  It  was  found  that  the  amount 
of  gas  liberated  at  the  anode  was  extremely  small ;  in 
one  experiment  of  (>  hours'  duration,  only  20-2  c.c.  of 
gas  (of  which  20'4  c.c.  consisted  of  carbon  dioxide,  and 
2'4  c.c.  of  carbon  monoxide)  were  liberated  at  the  anode. 
In  addition  to  unaltered  dextrose,  the  electrolysed 
solutions  were  found  to  contain  formaldehyde,  formic 
acid,  rf-arabinose,  d-arabonic  or  trihydroxyglutaric  acid, 
and  gluconic  or  saccharic  acid.  The  experiments  showed 
that  with  continued  oxidation,  the  dibasic  saccharic  and 
trihydroxyglutaric  acids  were  formed  and  finally  exceeded 
the  corresponding  monobasic  acids  in  amount.  Of  the 
])ossible  schemes  representing  the  formation  of  the 
jiroducts,  the  author  selects  the  following  :— 

Dextrose  Arabinose  Formaldehyde 

CgHjoOg     >•     CsH,o05        +        CH„0 

/        \  /^\  /^\ 

CbHioO,  CeHioOs  CsHioOg  CjHsO,  HCOOH  COo  and  CO 

Gluconic    Saccharic  .\rat>onic  Trihydroxy-  Formic         Carbon 
acid.  acid.  acid.         glutaric        acid.        dioxide  and 

acid.  monoxide. 

— L.  E. 

fl-Hj/droxy-c-methylfurfurol  a«  the  eaujie  of    nome  eolour 

reactions  ol  hexoseg.      W.  A.  Van  Ekenstein  and  J.  J. 

Blanksma.      Chem.     AVeekblad,     1909,     6,     217—226. 

Chera.    Zentr.,   1909,  1,  1509. 

The   red   coloration   produced    on   treating   an   ethereal 

extract      of       artificial     honey      with       resorcinol     and 

hydrochloric  acid  (see  Fiehe,  "this  J.,    1908,    1127.    1171) 

is   due    to   the    presence   of   ,'i-hydroxy-i'-methylfurfurol, 

O.C(CH3):CH.C(0H):C.GH0.  One  grra.  of  this  compound 
was  obtained  from  3  grms.  of  artificial  honey  by  triturating 
with  ether,  filtering,  evaporating,  treating  the  residue 
with  water,  again  filtering,  and  shaking  the  solution  with 
ethyl  acetate  which  extracted  the  fuifurol  derivative. 
WHiilst  l.x■\^llose  (from  sucrose)  on  heating  with  oxalic 
acid  under  pressure  is  converted  to  the  extent  of  20  per 


being  made  to  determine  the  extent  to  which  the  quaiiiit\ 
and  quality  of  the  gum  are  affected  by  the  time  of  tapping 
and  length  of  the  season  of  exudation.  The  result 
obtained  up  to  the  present  showed  that  gvim  of  th' 
earliest  exud.itions  after  tapping,  was  usually  less  soluUe,^ 
this  being  especially  the  case  with  gum  from  old  treea:fl 
on  storage  such  gum  became  quite  soluble.  Toward- 
the  end  of  the  collecting  season  the  gum  became  Imrdr 
and  more  glassy,  but  of  the  samples  tested  in  IWi,  thi 
hard  gum  did  not  j-ield  a  solution  of  high  viscosity  as  if 
usually  the  case  with  hard  Kordofan  gum.  There 
a  fairly  regular  decrease  in  "  viscosity-strength  "  of  the 
gum  as  the  season  advanced.  The  gum  from  the  oldci 
trees  was  usually  slightly  stronger  than  that  from  youi 
trees.  Sudan  (and  alst)  Senegal)  gums  exhibit  in 
solutions  two  kinds  of  viscosity.  Certain  samples  ap^ 
to  dissolve  completely  to  form  weak  solutions  (5—1(1  p< 
cent.),  but  in  higher  concentrations  yield,  especially  oi 
standing,  a  glairy  mucus-like  liquid,  from  which  a  l'I'  it. 
or  less  amount  of  a  true  solution,  of  lower  vis<  -ii\ 
separates.  This  behaviour  ap])ear3  to  be  more  espi  ^  ^:\\\^ 
characteristic  of  the  hanler  tears  of  gums  ot  ■  irl; 
collections.  These  facts  indicate  the  necessil\  i 
determining  the  solubility  and  viscosity  of  g\ims  in  solution 
of  not  less  than  20  per  cent,  strength  ;  moreover  th> 
results  as  to  viscosity  obtained  with  20 — 30  per  i  cm 
solutions  are  more  in  accord  with  the  behaviour  nf  thi 
gum  in  actual  use.  The  abnormal  gums  bi(iim< 
completely  soluble  even  at  the  higlier  concentration 
when  kept  for  some  time.  Short  accounts  of  talh  (.Iruci. 
seyal),  stmt  (.1.  arabka),  kuk  (.-1.  venujea,  Sihwft. ) 
kakamut  orsinein  (.-1.  niima,  Kurz),  leyun  (Odina  jrurlirofa 
Hochst.),  subakh  (Combrelum  sp.),  tartar  (SU  rruli, 
cineria),  and  da  or  kandi  (S.  lomentom)  gums  are  als^ 
given. — A.  S. 

Sudan  gums  ;    Xotcs  on  the  chemiatry  of  the  .     E.  b{ 

Edie.  Third  Report  of  the  Wellcome  Roseanl 
Laboratories,  (iordon  Memorial  College,  Kliartoomj 
1908,  441 — 450.     (See  preceding  abstract.)  | 

The  author  determined  the  proportions  of  pentoses  ut 
hexoses  formed  from  different  samples  of  cums  oi 
hydrolysis  with  5  l>er  cent,  sulphuric  acid,  and  the  optica 
rotations  of  10  ])er  cent,  solutions  of  the  gums  before  uii 
after  hydrolysis.  The  chief  results  are  summatiMx 
in  the  following  table  : — 


I 


Gum. 


Pentoses. 


Optical  rotation 


Hexoses. 


before  hydrolj-sis. 


after  hyi 


Kordoian 
•Senegal . . 

Talh 

Subakh  . . 
Kalvamut 
Kuk  .... 
Sunt 


per  cent. 

SS'52— 85-48 

33-66— 34-59 

42-61— 45-30 

54-36 

34-74 

55-70 

57-80 


per  cent. 

50-88—53-04 

51-72—53-17 

44-31 — 44-74 

25-54 

35-63 
29-21 


—  2-77' 

—  2-70' 
+   6-05"  to  -I- 

—  4-16'" 

—  1-16° 

—  0-20" 
+  7-73° 


to  —  S-14* 

to  —  2-03" 

5-26° 


cent,  into  ,rf-hydroxy-<"-methylfurfurol,  dextrose  under 
similar  conditions  yields  only  1  per  cent.,  and  galactose, 
1-5  per  cent.  The  colour  reactions  of  ;J-hydroxy-c- 
methylfurfurol  are,  in  general,  the  same  as  those  of 
furfurol,  but  with  aniline  acetate  solution,  it  gives  first 
a  yellow  and  then  an  orange  colour,  whereas  furfurol 
yields  a  red  coloration.  The  reactions  of  Seliwanoff  for 
ketohexoses.  Baudouin  for  sesame  oil,  and  Jlolisch- 
Udranszky  for  hexoses,  all  depend  uixui  the  pre.-^ence  of 
/i-hydroxy-£-methylfurfuroI. — A.  S. 

Sudan  ijumn.  Third  Rejwrt  of  the  Wellcome  Research 
Laboratories,  tJordon  Memorial  College,  Khartoum, 
1908,  414—440.     (See  this  J.,  1909,  495.) 

The  chief  gum  exported  from  the  Sudan  is  that  obtained 
in  the  Kordofan  Province  from  the  .4faci<i  verek 
("  hashab  "),  said  to  be  identical  with  the  .4cn<-io  Senegal 
from   which  Senegal  gum  is  derived.      Experiments  are 


Some  determinations  of  osmotic  pressure  of  solutior 
of  the  gums  (G  gnus,  in  100  c.c.)  in  Moore  and  Ro»( 
apparatus  (Bio-chem.  J.,  2,  34)  were  also  made.  Differer 
specimens  of  Kordofan  gum  gave  values  ranging  froi 
102  to  170  mm.  of  mercury,  whibt  for  Talh  gum  tli 
values  obtained  with  three  samples  were  55,  48.  and  41  mn 
respectively. — A.  S. 

Margarine     [and    butter} ;      Parchment     jmptr     ra>dtt< 
plinhh    by    vtenns   of   glucose    for    jxjcking  .     Vo 

Boltenstern.     Sec    XVIII.4. 

Fixation  of  carbon  dioxide  by  alcohols,  sugars,  and  hydm^ 
acids.     Siegfried  and  Howwjani.     See  XX. 

Determining     carbon     in     aliphatic     hi/drnxy-compound 
Berl  and  Innos.     See  XXIII. 
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Patents. 

.Sugar    jiiice-t ;     ConUnuovMy    working,    deponiting  vessel 

for  solutions  and  in  particttlar  for  provided  with 

contrivances  for  compressing  and  xoashing  the  pre- 
cipitates or  deposits.  F.  Tiemann.  Fr.  Pat.  396,752, 
Oct.  28, 1908.     Under  Int.  Conv.,  Sept.  24, 1908. 


■The  apparatus  includes  a  vessel,  a,  the  upper  part  of  which 
contains  a  chamber,   b,  of  such  shape   that  the  annular 
.space  between  the  chamber  and  vessel  is  wider  above  than 
below.     The  upper  rim  of  the  chamber  is  fixed  to   the 
wall  of  the  vessel  by  a  water-tight  joint.     The  solution 
passes  from   the  pipe,   e,   through   the   apparatus  in   the 
direction  indicated,  and  is  drawn  off  through  the  outlet, 
,  /;    this  outlet  is  so  placed  that  the  floating  impurities, 
:  which  collect  in   the   upper   part  of   the   annular  space, 
!  -are   compressed   and   discharged    through    the   outlet,   g, 
by  liquid   pressure.     The   lower   part   of   the    vessel,    a, 
contains  a  compression  chamber,  /(,  and  a  mixing  chamber, ;', 
1  The  sedimentary  impurities   are  compressed   by  a  com- 
^  pressor,   /,■,   provided   with  blades  which   may   be  shaped 
'  like    ploughshares.     The    compressed    deposit    passes    to 
the  mixing  chamber,  in  which  it  is  subjected  to  the  action 
1  of  a  stirring  device,  I,  and  washed  by  water  introduced 
at  the  inlet,   m,  the  solution  thus  displaced  passing  up- 
wards.    The  discharge  of  the  washed   dejjosit   is   efiected 
;  by  the  water-pressure,  and  may  be  controlled  by  a  suitably 
regulated   piston   or  pump,   o,   connected   with   the   exit 
j  pipe. — L.  E. 

\ 

(Sugar;   Manufacture  of  ^-. —      O.  W.  McMuUen,  Chicago, 
U.S.A.     Eng.    Pat.    18,237,   Aug.    31,    1908. 

See  U.S.  Pat.  913,758  of  1909  ;  this  J.,  1909,  370.— T.  F.  B. 

.Starch  ;    Process  of  treating  .     F.   Supf,  Assignor  to 

The    Arabol    Manufacturing    Co..     New     York.     U.S. 
Pat.  918,925,  April  20,   1908. 

■iSee  Fr.  Pat.  394,167  of  1908  ;   this  J.,  1909.  213.— T.  F.  B. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Enzymes;      Electrical    migration    of    ■ .     ///.     Malt 

diastase.     L.     Michachs.     Biochem.     Zeits.,     1909,     16, 
231—234.     (See  also  this  J.,  1909,  2.53.) 

Malt  diastase  was  subjected  to  dialysis  in  2  per  cent, 
solution  for  several  days  and  the  solution  was  then  used 
in  constructing  the  cell : 

Silver  in  sodium    |  Water  i  Diastase   |  Water  |  Copper  in  cupric 
cliloride  II  II  ctiloridc 

After  24  hours  the  cUastase  was  found  to  have  migrated 
largely  towards  the  cathode,  but  a  small  quantity  was 
alv\ays  found  to  have  migrated  towards  the  anode.  In  acid 
solution,  0-5  per  cent,  of  acetic  acid  being  present  in 
each  of  the  three  interior  compartments,  the  migration  of 
the  dia.stase  took  place  only  towards  the  cathode,  never 
tovvards  the  anode.  With  0-2  per  cent,  of  sodium  carbonate 
in  the  three  interior  compartments,  the  enzyme  migrated 
exclusively  towards  the  anode.  In  the  undialysetl  con- 
dition, commercial  malt-chastase  migrates  only  towards 
the  cathode  owing  to  the  influence  of  electrolytes. 
Diastase  is  therefore  amphoteric,  as  was  also  shown  by 
the  adsorption  experiments  (this  J.,  1908,  701).  It 
differs  from  trypsin,  which  is  also  amphoteric,  in  the  fact 
that  it  is  more  strongly  positive,  whereas  trypsin  is 
preponderatingly  negative. 

IV.  Pepsin. — In     the     arrangement : 


Silver  in 

Hydrochloric 

Pepsin  and 

Hydrochloric 

Copper 

sodium 

acid 

hydrochloric 

acid 

in 

chloride 

acid 

cupnc 
cliloride 

there  is  a  migration  of  hydrogen  ions  with  the  current, 
and  a  replacement  by  sodium  ions  from  the  first  compart- 
ment, so  that  the  degree  of  acidity  decreases.  Since 
the  behaviour  of  pepsin  depends  on  the  degree  of  acidity, 
it  is  necessary  to  keep  this  constant  by  using  hydrochloric 
acid  instead  of  sodium  chloride  in  the  first  compartment. 
Then,  without  hydrochloric  acid,  pepsin  is  anodic  ;  with 
acidities  of  i^/400  and  -V/200,  it  is  amphoteric,  whilst 
with  iV/50  acid  it  is  cathodic.  Pepsin  only  exerts 
proteolytic  action  in  presence  of  a  distinct  proportion 
of  acid,  i.e.,  when  it  is  cathodic;  in  neutral  media  it  is 
anodic,  and  then,  the  author  suggests,  it  is  probably 
the  same  ferment  as  rennet. — J,  F.  B. 

Enzyme  actions  ;    Inhibition  of by  mercuric  chloride 

and     their     restoration.     S.     Hata.     Biochem.     Zeits., 
1909,  16,  156—187. 

The  author  has  investigated  the  influence  of  varjnng 
quantities  of  mercuric  chloride  on  the  action  of  pepsin, 
trypsin,  rennet,  ptyalin,  the  proteolytic  enzyme  of  horse's 
liver,  and  catalase,  and  has  also  made  experiments  on 
the  regeneration  of  the  activity  of  the  enzymes  (1),  by 
precipitation  of  the  mercury  with  potassium  sulpiride  : 
(2),  by  treatment  with  potassium  cyanide  whereby  tlie 
mercury,  though  left  in  solution,  is  converted  into  non- 
dissociable  mercuric  cyanide.  It  was  found  that  mercuric 
chloride  inhibits  the  action  of  the  enzymes  ;  a  considerable 
quantity  of  mercuric  chloride  is  required  to  deprive 
pepsin,  trypsin,  and  rennet  of  their  activity,  wherea.s 
only  very  small  quantities  are  required  to  jircvcnt  the 
action  of  ptyalin.  the  proteolytic  liver  enzyme,  and 
catalase.  In  no  case  did  the  author  observe  an  undoubted 
acceleration  of  enzyme  action  as  a  result  of  adcUtion 
of  mercuric  chloride.  With  regard  to  restoring  the 
activity  of  the  enzymes,  experimental  difficulties  were 
encountered  in  the  case  of  pepsin,  whilst  with  the  other 
enzymes  it  was  found  that  their  activity  can  be  restored 
by  one  or  other  of  the  above-mentioned  methods  (the 
activity  of  ptyahn  can  be  restored  by  either  method). 
The  experiments  also  showed  that  the  enzymes  are  less 
readily  precipitated  by  mercuric  chloride  than  the  ])ro- 
teins  accompanying  them.  Hence,  by  means  of  mercuric 
chloride,  it  is  possible  to  effect  a  partial  removal  of  proteins 
from  an  enzyme  preparation  of  high  protein-content. 
The  mercuric  chloride  left  in  solution  is  removed  by  a 
precipitant  such  as  potassium  sulphide,  the  activity 
of  the  enzyme  being  thereby  restored, — L.  E, 
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Cold-maU  [Kallmalz].     E.  Jnlowetz.      Woch.  fur  Brau., 

1909.  26.  215—216. 
The  author  describes  a  method  for  obtaining  a  ehit-malt, 
which  can  be  mashed  without  any  admixture  of  long-grown 
malt  ;  such  malt  he  terms  cold-malt  (Kaltmalz).  If  a 
steeped  barley  is  heaped  to  a  depth  of  50  cm.  (20  inches) 
on  a  cold  floor  at  a  temperature  of  about  2  R.  (36° — 
37'  F.)  and  is  troatetl  in  the  usual  way,  it  chits  after 
5 — 6  days  and  is  finislied  after  13 — 15  days,  its  modification 
and  yield  of  extract  being  excellent.  If  .such  malt  is 
observed  at  the  period  of  chitting,  it  will  be  found  to  have 
a  good  acrospire  growth,  while  the  modilication  of  the 
endosperm  has  spread  to  a  considerable  distance.  In 
consequence  of  the  low  temperature  of  the  air,  germination 
has  proceeded  only  in  the  direction  of  the  plumule,  the 
growth  of  the  radicle  being  restricted.  If  the  germination 
Ts  interrupted  at  this  stage,  the  so-called  "  cold-malt '  is 
obtainctl.  The  analytical  results  for  two  such  malts 
show  (1),  saccharilication  to  take  place  in  20 — 25  minutes  ; 
(2).  modification  to  be  somewhat  below  the  normal,  the 
difference  between  the  extracts  with  coarse  and  fine 
grinding  being  4-2  and  4-5  per  cent,  in  the  two  eases. 
The  same  two  malts  had  (1).  27  and  (2),  23  per  cent,  of 
half-grown,  and  (1).  62  and  (2),  50  per  cent,  of  three- 
quarter-grown  corns. — T.  H.  P. 

Spirit  duties  in  the  United  Kingdom.     Board  of  Trade  J., 
May  13,   1909.     [T.R.] 

Following  is  a  list  of  duties  on  certain  .spirits,  etc., 
payable  on  or  after  April  30th,  as  fixed  by  General  Order 
Xo.   15  of  1909:— 


Bates  of  duty. 


UiiPnumerated  spirits — 
Not  sweetened  : 

Imported  in  casks  or  bottles  .    Proof  gall. 
Periunied  spirits  : 

Impi>rt«l  in  nisks Liquid  gall. 

Tnipiirted  in  bottles    

ni:i)r:il  liydrate lb. 

t'liltirtditrin    

Collodion  Ball- 

£ther,    acetic m. 

butjTic gall. 

sulphuric 

Ethyl  bromide  lb. 

„    chloride   gall- 

,.    iodide 

British  spirits Proof  gall. 


(I  15  2 

1  4  1 
15  1 
0  19 

0  4  4 

1  14  11 

0  2  7 

1  1  10 
1  16  6 

0  15 

1  1  10 
0  19  0 
0  14  9 


Citric  acid  jermentntion.     R.  O.  Herzog  and  .A.   Polotzki. 
Z.  physiol.  Chem.,  1909,  59,  125—128. 

The  results  of  investigations  on  the  action  of  cultures  of 
Citromi/ces  isolated  by  the  authors  are  described.  The 
production  of  citric  acid  stands  in  no  relation  to  the 
amount  of  mycelium  or  spores  developed  by  the  growth 
of  the  fungus,  but  it  appt^ars  to  be  influenceil  by  the 
form  of  the  culture  flask.  There  is  a  certain  amount  of 
relationship  between  the  jiroportion  of  nitrogen  in  the 
medium  and  the  yield  of  citric  acid:  the  concentration  of 

Ehosphoric  acid  in  the  medium  also  has  an  influence, 
ut  the  total  com])osition  of  the  medium  appears  to 
affect  the  influence  exerted  by  the  single  factors.  The 
concentration  of  the  substratum  from  which  the  citric 
acid  is  being  formed  has  a  considerable  effect  on  the  yield 
of  citric  acid.  Without  neutraUsation  of  the  acid 
produced,  the  niaxin)um  conversion  in  the  ease  of 
dextrose  is  obtained  at  concentrations  of  5 — 10  per 
cent.,  amounting  to  a  yield  of  about  25  jX'r  cent,  of  the 
sugar  taken.  The  constitution  of  the  substance 
fermented  has  a  great  influence  on  the  yield.  The 
following  yields  wert<  obtained  from  5  per  cent,  solutions, 
the  experiments  lasting  over  a  period  of  5  to  9  weeks  : — 
Maltese,  about  50  [ler  cent.  ;  sucrose.  30  ;  lactose,  only 
traces  ;  arabinosi>,  5  :  xylose,  1 1  ;  dextrose,  24  :  l.evulose, 
13:  galactose,  8;  mannose,  12 — 19;  niannitol,  3; 
erythritol,  nothing :  glycerol,  24 — 29  :  the  yields  all 
being  calculated  a-s  pen-entages  of  the  amounts  of 
substratum  taken.  Ethyl  alcohol  gave  a  goo<l  growth 
of    fungus,    but    no   citric    acid  ;     several   other   alcohols 


t 


behaved  similarly.  Several  ammonium  salts  of  organic- 
acids  were  tested,  without  result,  but  ammonium  malate 
gave  a  considerable  yield  of  an  acid,  the  nature  of  wliicli 
uas  not  been  determined.  The  mechanism  of  the 
production  of  citric  acid,  particularly  from  a  substance 
like  glycei-ol,  in  this  manner,  is  still  obscure.  It  is  certain 
however,  that  the  citric  acid  is  formi-d  from  a  still  unknown 
intermediate  ])roduet.  as  the  result  of  a  whole  series  of 
changes  brought  about  in  the  original  substance  by  the 
activity  of  the  fungus. — J.  F.  B. 

Patents. 

J/oft  liquors ;  Treatment  of  .    [Priming  mth  lacloit.] 

W.  J.  Jlelhuish,  Glasgow.  Eng.  Pat.  1269.  Jan.  18, 
1909.  Addition  to  Eng.  Pat.  13,528  of  1908  (this  J., 
1909.  255). 

TiiK  solution  of  lactose  used  as  a  priming  agent  in  the 
l)rocess  describetl  in  the  main  patent  may  be  added  at  any 
stage  of  the  brewing  operation,  and  a  further  quantity  of 
the  solution  may  be  introduced,  if  required,  after  Uw 
brewing  is  completed. — \V.  P.  .S. 

Products  [glycirol,  etc.]  in  addition  to  alcohol ;    Process  for 

the    jroduclion   of  hy   fermentation    of  sacchari»e 

solutions,  preferahli/  maltose.  A.  J.  Boult,  London. 
From  F.  Sparre,  Wilmington,  Ucl.,  U.S.A.  Eng.  PM. 
7813;  April  8,  1908. 
A  SOLUTIOX  containing  a  sugar,  preferably  maltose,  ii' 
inoculated  with  yeast  and  allowed  to  ferment  ;  when 
fermentation  has  reached  a  maximum,  a  quantity  of  tlwl  P' 
liquid  is  withdrawn  and  a  portion  of  it  used  to  inoculate)  *' 
a  fresh  saccharine  solution.  This  solution  is  allowed  to 
ferment  and  a  portion  of  it  is  added  to  a  tliird  saccharine 
solution,  and  so  on.  The  main  bulk  of  each  solution  i»f  , 
allowed  to  ferment  completely,  and  the  residual  .solutiaoa.  , 
are  then  tested  for  the  amount  of  by-products,  particulaily'  *'' 
glycerol.  It  is  found  that  this  successive  inoculation  at' 
maximum  growth  leads  to  the  production  of  a  mioro- 
organisra  which  will,  in  saccharine  solutions,  produce 
a  tlecreased  yield  of  alcohol  but  an  increased  yield  of 
by-products,  such  as  glycerol.  The  reserved  portion  of 
the  solution  withdrawn  from  the  saccharine  solution 
containing  the  most  glycerol  is  then  employed  for  the 
jjroduction  of  glycerol  from  such  saccharine  solutiou.! 
After  complete  fermentation,  the  alcohol  is  removed  byt 
distillation,  and  the  glycerol  scpanitcd  from  the 
by  distillation  under  reduced  pressure. — W.  P.  S. 


Process  for 
New  Y(    " 

u.a 


Liquid  suitable  for  the  production  of  alcohol ; 

producing  a from  straw.     W.  F.  (Jiles, 

Assignor  to   F.   0.   Norris,   Detroit,   ilich. 
918,997,  April  20,  1909. 

A  LIQUID  suitable  for  the  production  of 
is  obtained  by  methodically  extracting  separate  quantilirc 
of  straw  ;  the  first  quantity  of  straw  is  heated  with  water 
under  pressure,  and  the  solution  obtained  is  employol 
for  extracting  a  second  ((uantity  of  straw.  fre?h  water 
being  added  to  the  first  quantity,  and  the  boiling  rei««t«-<i 
and  so  on.  Each  quantity  of  straw  is  thus  boiled  twice 
under  pressure,  fii-st  with  the  solution  olilained  from  « 
previous  extraction  and  then  with  water.  The  united 
solutions  obtained  an>  acidified,  allowed  to  remain  at 
rest  until  the  extracted  substances  have  been  converted 
into  fermentable  material,  and  then  neutralised. — W.  P.  !>.■ 


XVIII.— FOODS  ;   SANITATION  ;    WATER 
PURIFICATION,  AND  DISINFECTANTS. 


(.1.)— FUUD.-s. 


.Milk 


Enzymes  of  .     F.    Bordas  and   K.   Touplain 

Compt.   rend..   1909,  148.   1057— lO.W. 

The  authors  have  shown  that  it  is  not  necessary  to  aanuni 
the  existence  of  catalases  and  peroxydases  in  milk  ii 
order  to  explain  the  occurrence  of  the  reactions  baaed  oi 
the  deconi)x)sition  of  hydrogen  jieroxide.  It  is  th 
casein,  or  rather  the  calcium  caseinate,  which  decompoec 
hydrogen  peroxide,  and  if  this  action  does  not  occur  i' 
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|)oUed  milk,  it  is  because  the  soluble  casein  of  Duclaux 
Is  precipitated  on  the  casein  in  suspension,  forming  a 
locating  on  the  latter,  and  thus  preventing  the  decompo- 
'dtion  of  hydrogen  peroxide. — L.  E. 

Ifi7i  ;  Detection  of  added  water  in  altered .      A.  Kling 

and  P.  Roy.     Compt.  rend.,  1909,  148,  1050—1052. 

IChe  total  nitrogen-content  of  milk  is  not  altered  during 
jtorage  provided  that  the  sample  has  been  kept  in  a 
llosed  vessel.  On  this  fact,  the  authors  base  the  following 
jnethod  for  detecting  added  water  in  milk  which  has  been 
|;ept  for  some  time  : — The  whole  sample  is  weighed  (its 
'•olume  being  found  by  dividing  its  weight  by  1-033). 
.cidified  with  acetic  acid,  and  evaporated  under  diminished 
pressure  on  the  water-bath.  The  dry  residue  is  treated 
jvceording  to  the  method  of  Kjeldahl,  the  solution  of 
l.mmonium  sulphate  obtained,  being  made  up  to  a  known 
lolimie  ;  an  aliquot  portion  is  used  for  the  determination 
,if  ammonia.  The  nitrogen-content  of  the  sample, 
'nulti  plied  by  6'39,  gives  the  protein-content.  The 
irotein-content  of  1  htre  of  the  suspected  sample  is  then 
om pared,  if  possible,  with  that  of  an  exactly  comparable 
ample  of  milk,  or  otherwise,  with  the  average  protein- 
'ontent — 33  grms.  per  Htre — of  depH  miUv  ("lait  de 
i.epr/t ").  Two  samples  of  milk,  originally  containing 
1 2-60  and  27'83  grms.  of  protein  matter  per  htre,  %vere 
onnd  to  contain  32-58  and  28-60  grms.  respectively, 
[Iter  2  years'  storage. — L.  E. 

\iargaTine     [and    butter'] ;      Parcliwient    paper     rendered 

pliable  by  means  of  glucose  for  packing  .     0.  von 

I  Boltenstem.     Z.  Spiritusind.,  1909,  32,  174—175. 

Iakoardje  and  butter  keep  well  in  parchment  paper 
'hich  has  been  rendered  pliable  by  dipping  into  liquid 
lucose  (starch  syrup),  in  spite  of  the  fact  that  the  latter 
'^rves  as  a  good  medium  for  the  growth  of  mould-fungi 
inder  certain  conditions.  No  trace  of  the  characteristic 
jionld  smell  is  observable  after  the  margarine  has  been 
tored  for  some  days  in  such  paper. — T.  H.  P. 

1 

Patents. 

\lilk  ,-    Method  of  treating   [electrically  sterilising]  . 

I  J.  L.  Goucher,  Assignor  to  Goucher  Electric  Purifying 
1  Co.,  New  York.     U.S.  Pat.  918,531,  April  20,  1909. 

HE  milk  is  passed  through  a  closed  vessel,  the  velocity  of 
lie  current  being  partially  retarded  at  certain  points ; 
|t  each  of  these  points  the  milk  is  subjected  to  the  action 

f  an  alternating  electric  current  of  not  less  than  1000  volts. 

he  milk  is  then  cooled  rapidly. — W.  P.  S. 

heese  ;   Process  for  the  manufacture  of .     J.  Eaguet. 

Fr.    Pat.    39.5,417,    Oct.    17,    1908. 

KIMJIED  milk  is  treated  with  rennet  and  heated  to  a 
mperature  of  about  40°  C.  and  the  curd  is  separated 
rained,  pressed,  and  finely  sub-di\ided.  It  is  next 
laced  in  closed  vessels  and  allowed  to  ferment,  the 
lass  being  stirred  occasionally  to  prevent  the  formation 
"lumps.  Each  kilo,  of  the  fermented  mass  is  then  mixed 
ith  (iOO  c.c.  of  water  containing  20  grms.  of  sodium 
•iloride  :  the  temperature  is  maintained  at  40°  to  50°  C. 
ntil  all  lumps  have  disappeared  and  is  then  raised  to  80°  C, 
I  order  to  melt  the  mass.  While  still  hot  the  product 
transfen-ed  to  moulds,  cooled,  taken  out  of  the  moulds. 
)ated    with    starch    or    flour,    and    coloured. — W.  P.  S. 

a^urising   process.     A.    Goetz   and   P.   A.   Jones.     Fr. 
Pat.  395,489,  Oct.  20,  1908. 

HE  liquid  to  be  pasteurised  is  caused  to  flow  through  a 
'jiuber  of  channels  or  conduits  contained  in  a  chamber 
jid  surrounded  by  hot  water.  These  channels  are 
Hually  narrow  spaces  between  partition  walls  fitted  in 
jie  chamber,   and   interlaced   wires   are   placed   in   each 

laonel.  the  object  being  to  thoroughly  divert  and  mix 

le  different  currents  in  the  liquid  as  the  latter  passes 

inmgh  the  apparatus. — W.  P.  S. 


Butter,  margarine,  tallow,  fats,  oils,  apd  other  substances 
which  are  oxidised  when  in  contact  with  air  ;  Preservation 

of  by  separating   some   of  their  constituents.     JI. 

Monteran.     Fr.  Pat.  395,810,  Jan.  7,  1908. 

The  butter,  or  other  fat  or  oil,  is  melted  in  a  suitable 
tank  and  drawn  off  into  a  separator  in  which  an  atmosphere 
of  carbon  dioxide  is  maintained.  The  water  is  thus 
separated  from  the  fat,  and  the  latter  is  then  conducted 
to  r.  tank,  wlulst  the  water,  etc.,  flows  away  through  a 
separate  pipe.  The  fat  is  ne^t  passed  into  a  closed 
chamber  which  is  surrounded  by  a  hot  w-ater-jacket 
and  is  there  subjected  to  a  low  pressure  in  order  to  remove 
the  carbon  dioxide,  an  exhaust  pump  being  provided 
for  this  purpose.  The  fat  is  finally  run  off  into  suitable- 
receptacles.  The  whole  operation  is  continuous  and  the 
fat  is  kept  entirely  out  of  contact  with  the  atmosphere. 
If  desired,  the  fat  may  be  conducted  directly  from  the 
separator  to   the   vacuum  chamber. — W.  P.  S. 

Cream  preparation  and  its  process  of  manufactiirt .  L.  31. 
Rousseau,  Ermont.  France.  Eng.  Pat.  19.455,  Sept. 
16,  1908.     Under  Int.  Conv.,  Sept.  20,  1907. 

See  Fr.  Pat.  392,253  of  1907  ;  this  J.,  1908.  1218.- T.  F.  B. 

(£.)- SANITATION;  W^ATER  PURIFICATION. 

Patents. 

Vapours  derived  from  refuse  destructors  or  like  apparatus  ;■ 

ilethod   of   and   apparatus   for   treating   .     W.    E. 

Storey,  Ramsgate.     Eng.   Pat.   15,570,  July  22,   1908.. 

The  vapours  are  passed  through  tubes  which  are  heated 
by  an  auxihary  furnace,  and  are  then  mixed  with  air- 
which  has  been  heated  by  passing  through  a  passage 
at  the  back  of  the  auxiliary  furnace.  The  treatment 
causes  the  complete  combustion  of  noxious  gases  present 
in  the  vapours  leaving  the  refuse  furnace.  The  mixture 
of  hot  gases  may  be  employed  for  heating  water  in  boilers 
before  finally  passing  to  a  chimney  shaft. — W.  P.  S. 

Sewage    and   other    polluted    liquids ;     Apparatus   for   the 

bacteriological    treatment   of  .     E.    C.    Maccormac, 

London.  Eng.  Pat.  26,013,  Dec.  2,  1908. 
The  sewage,  introduced  into  the  lower  portion  of  a  tank,, 
rises  through  a  perforated  false-floor  in  the  tank  and 
comes  into  contact  with  filtering  material  above  the 
false-floor.  When  the  Uquid  reaches  a  certain  level, 
it  is  di.scharged  by  a  siphon  into  a  tube  leading  to  a 
revolving  distributor  which  sprays  the  liquid  over  the 
surface  of  filtering  material  contained  in  a  second  closed 
tank.  After  passing  downwards  through  this  filter, 
the  liquid  is  drained  off  at  the  bottom  of  the  tank  and 
conducted  away  to  any  desired  outfall.  An  overflow 
pipe  is  provided  in  the  first  filter  and  also  a  second  outlet 
in  the  second  filter  ;  these  come  into  operation  when  the 
flow  of  sewage  is  abnormal.  A  vent-pipe,  fitted  with  a 
fan,  reaches  from  the  space  below  the  second  filter  to 
above  the  cover  "of  the  tank. — W.  P.  S. 

Water  purifying  apparatus.  E.  C.  R.  Marks,  London. 
From  the  OUver-Roehe  Co.,  New  York.  Eng.  Pat. 
27,272,  Dec.  15,  1908. 

The  apparatus  consists  of  a  tank  containing  a  second  tank 
which  acts  as  a  floating  filter.  The  water  to  be  filtered 
is  introduced  through  a  pipe  into  the  larger  tank  and 
rises  upwards  through  the  perforated  floor  of  the  inner 
tank  and  the  filtering  material  contained  in  this  tanJc, 
and  is  then  conducted  by  means  of  a  flexible  pipe  into 
a  small  collecting  tank.  A  float  in  the  latter  tank 
actuates  a  valve  on  the  main  supply  pipe,  so  that  as  the 
filter  bed  becomes  clogged,  water  is  admitted  th-ough  a 
by-pass  into  air  chambers  which  form  iiart  of  the  inner 
tank ;  this  sinks  a  Uttle  and  the  pressure  thus  caused 
restores  the  normal  flow  of  water  through  the  filter  into 
the  collecting  tank.  When  the  filtering  tank  at  last 
rests  on  the  bottom  of  the  main  tank,  a  float  in  the  air 
chambers  closes  a  valve  on  the  main  sujtply  pipe.  Means 
are  also  provided  for  cleansing  the  filter  and  for  emptying 
the  air  chambers  of  water  in  order  to  re-start  working 
of  the  apparatus  when  this  becomes  necessary. — W.  P.  S. 
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Water  and  other  liquidn  ;   Means  for  fiUerinj  and  aerating 

.     G.    \V.    J.    Allen,    Bristol.     Eng.    Pat.    0760   of 

1909 ;  date  of  application.  Mar.  30,  VMS. 
The  water  is  introduced  into  a  closed  chamber,  the 
aerating  gas  being  admitted  under  pressure  either  by  the 
same  inlet  as  the  water  or  by  a  separate  inlet.  .\  number 
of  filtering  "  candles  "  are  suspended  from  a  diaphragm 
extending  across  the  chamber,  their  open  ends  being  above 
the  diaphragm.  The  aerated  water  is  forced  through  the 
porous  ■'  candles,"  passing  from  the  exterior  to  the  interior 
of  the  same,  and  cscu|>es  into  the  part  of  the  chamber 
above  the  iliaphragm.  whence  the  filtered  and  aerated 
water  is  drawn  off.  The  chamber  is  provided  with  a 
sludge  outlet  and  a  safety  valve. — W.  P.  S. 

Seicage  and  like  liquids  ;    Method  of  charqiny  iri(A 

air  or  i/tis  and  apjxirntus  therefor.  C.  C.  E.  Beddoes, 
Wallingfoni,  Del.,  U.S.A.  Eng.  Pat.  8722.  April  21, 
I90S. 

.See  U.S.  Pat.  895.229  of  1908  ;  this  J..  1908,  91.k— T.  F.  B. 

(C. )— DISLS'FECTANTS. 
Patent. 

Preservative  composition  [insecticide.^].  P.  A.  Xewton, 
London.  From  Farbenfabr.  vorm.  F.  Baver  und  Co.. 
Elberfcld,  German}'.  Eng.  Pat.  15,921,  July  27, 
1908. 

See  U.S.  Pat.  906.668  of  1908 :  this  J..  1909.  98.— T.  F.  B. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Determining  carbon  in  aliphatic  hijdroxy-com  pounds 
[cellulose  in  cuprammonium  solution,  etc.].  Berl  and 
Innes.     See    XXIII. 

iSalt  marsh   rush  as  a  papermaking  material;    American 

.      J.  S.  Remington,   D.    Bowack.   and   B.   Dixon. 

World's  Paper  Trade  Review.  1909.  51,  6 — 8. 

The  authors  have  investigated,  on  behalf  of  the  U.S. 
Government,  a  sample  of  what  was  erroneously  described 
as  "  Salt-marsh  grass '"  (Spartima  juncea),  but  which, 
according  to  a  subsequent  correction,  was  really  "  Salt- 
marsh  rush  '"  {Juncus  Hcemerianus).  This  is  a  smooth 
cylindrical  rush,  varying  in  diameter  from  J  to  ^  inch 
and  haWng  an  average  length  of  about  3  ft.  It  grows 
in  large  quantities  along  the  Atlantic  coast  between 
Norfolk  and  Savannah,  and  about  I  million  tons  could  be 
■collected  at  a  cost  of  3  dollars  per  ton.  Analysis  of  the 
rush  showed: — Moisture.  II -9  per  cent;  ash,  3-17; 
loss  on  <i-hydrolysis,  20-77  :  loss  on  ^J-hydroIysis.  41-88  ; 
loss  on  mercerisation.  19-,")2  :  gain  on  nitration,  21-34; 
cellulose,  3G-lt>  per  cent.,  all  values  except  the  moisture 
being  calculated  on  the  dry  material.  The  authors 
have  converted  this  material  into  ])aper  on  a  semi- 
industrial  scale.  The  most  satisfactory  conditions  for 
the  preparation  of  the  fibre  were  found  by  exiieriment  to 
consist  in  digestion  for  10  hours  with  12  per  cent,  of  sodium 
hydroxide  under  a  pres-sure  of  4  atmospheres,  37  per 
cent,  of  washed  unbleached  fibre  being  thus  obtained. 
Owing  to  the  highly  lignified  nature  of  the  raw  material, 
some  difficulty  was  exix-ricnced  in  bleaching  the  product 
to  a  good  colour,  but  this  was  finally  overcome  by  the 
use  of  10 — 11  per  cent,  of  bleaching  powder,  acting  for  a 
■considerable  time.  The  pulp  contains  a  |)roportion 
■of  an  oily  substance  which  appears  to  improve  the  quality 
•of  the  paper,  but  which  also  causes  a  rather  unusual 
amount  of  frothing.  The  average  length  of  llip  unbeaten 
fibres  is  2  mm.,  two  types  of  fibre,  a  birvad  and  a  narrow, 
l>eing  present.  The  broad  fibres  resemble  those  of  coni- 
ferous wood  pulp,  whilst  the  slender  fibres  approach 
those  of  jute  or  esparto  in  appearance  and  solidity. 
Unfortunately,  the  pulp  contained  groups  of  pitted  cells, 
which  were  unre»rtlve<l  by  the  treatment,  and  remained 
as  specks  in  the  paper.  For  this  reai^oii  only,  the  papers 
prepared    were   UDSuitable   for   tine    writing   or   printing 


purposes,  but  excellent  coarse  papers,  suitable  foi 
wrapping,  common  jirinting  or  writing,  were  prepared 
from  the  rushes,  either  alone  or  mixed  with  other  fibna, 
the  mechanical  properties,  particularly  the  resistance  tc 
folding  and  creasing,  being  remarkably  good. — J.  F.  B. 

Freshwater  cord-grass  for  jiaper  making.  ,1.  S.  Remington,' 
D.  Bowack,  and  B.  Dixou.  World's  Pa])er  Tnde 
Rev.,  1909,  51,  1—5. 
Following  their  investigations  on  salt  marsh  giMli 
the  authors  have  now  experimented  with  fieshwatei 
cord-grass  {.Sparlinu  cynosurdidrs),  wliich  is  found  in 
great  quantities  in  Ouincy,  llUnois,  U.S.A.,  and  can  be 
collected  very  cheaply.  The  dried  matter  resembbi 
straw,  and  is  of  a  pale  yellow  colour  and  lustrous  exteiiorii 
The  stalks  are  about  3  ft.  long.  .\t  the  root  end  the  stallt 
is  hard,  compact,  cylindrical,  and  about  Jth  of  an  ioell 
thick.  Treated  with  the  usual  chemical  reagents,  th^ 
cord-grass  is  su)>erior  to  the  salt-marsh  grass  (indigenotu 
to  the  United  States)  as  rcganls  its  iMTcentage 
of  cellulose,  the  comparative  pro|iortions  yielded 
in  the  proportion  of  about  53  to  30  resixHtively  for  Hm 
two  fibres.  Examined  under  the  micro8co]X'.  the 
fibre  somewhat  i-esembles  esparto,  but  its  dime] 
arc  greater.  It  is  easily  Ix'aten,  and  in  tlii-s  pi  ^^ 
resembles,  in  many  resjiects.  hemp.  The  foUowins  aiial^M 
exhibit  both  the  composition  and  the  rescmbbiiiM  ' 
the  salt-marsh  rush  : —  " 


per  cent. 

Moisture 11-90 

Ash 3-17 

Loss  on  a-hydrolj-sis 20-7" 

,.     „    i3-      ..  41-8S 

,,     ,,    mercerisation    19-52 

Gain  on  nitration   :il-34 

Cellulose 36-18 


It  is  more  resistant  to  the  action  of  boiling  dilut' 
alkali  than  the  salt-marsh  rush,  which  indicates  tlu 
the  available  pulp  may  be  expected  to  prove  very  durtbl^J 
in  use.  With  regard  to  boiling  with  caustic  soda, 
best  results  were  obtained  with  a  lye  of  10  per 
strength,  under  3  atra.  pressure,  at  130'  C,  for  eight  I 
Although  the  spent  lyes  thus  obtained  only 
a  small  excess  of  alkali,  the  boil  yielded  a  purer  and  I 
material  than  when  more  alkali  and  stronger 
were  employed.  For  bleaching,  it  is  advisable,  foil 
thealkali  boil. and  immediately  after  removing  the  pr 
to  wash,  and  then  add  the  bleach  (bleaching  powd 
dilute  sulphuric  acid)  at  once.  The  fibre  is  thus  qu 
brought  to  a  high  degree  of  whiteness.  If  not  thus  fol 
up  quickly,  a  somewhat  yellowish  shade  may 
remain,  only  removable  by  a  second  bleach.  The 
requires  Ijut  low  jxiwer.  and  is  soon  finished.  Aftetl 
an  hour's  gentle  beating  in  the  hollander  the  niateiM||| 
developed  its  best  "felting  '  properties,  and  exhibite^l 
all  the  properties  of  an  ordinary  normal  p.i)HT.mat0m  f 
which  had  undergone  long  beating.  The  average  leD^I 
of  fibi-e  in  this  condition  was  found  to  l>e  1-92  nuu,,  whilf 
its  width  was  not   more  than  001  mm. 

The  cord-grass  Hbix>  alone,  furnishes  a  very  good  printing 
and  writing-machine  paper.  By  mixing  with  ran 
and  cellulose,  cream-laid  note  and  letter  paper.  dra«iiii 
paper,  etc..  of  excellent  quality  were  iibtaimd.  'II' 
authors  pi-ediet  a  great  future  for  tliis  new  pap<  r  nintenni 

P.ITENTS. 

Papers  for  filtering  and  like  uses  ;    Manufacture  of  — 
L.   Pierucei,   Pisa.   Italy.     Eng.   Pat.    17,810,  Aug,  S.l 

1908. 

Finely  powdentl  gas-n-tort  carbon  is  added  to  the  ii«ii« 
pulp  and  stirreil  thoroughly  then-with  Ix-fore  putting  lli 
mixture  on  the  web.  The  pajMr  is  said  to  lie  suil«l>l 
for  filtering  acids,  ami  as  an  aonisive  substance  ingrindin 
and   polishing  surfaces. — G.  W.  MiD. 
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Pulp    used   in   the    manufacture   of   paper;    Method   and 

apparatus  for  bleaching  the  .     G.  Ounn,  Heywood, 

Lanes.     Eng.  Pat.  23,947,  Nov.  9,  1908. 

The  apparatus  consists  of  a  vertical  cylindrical  vessel 
provided  «-ith  a  false  conical  bottom.  The  pulp  is  filled 
into  tliis  vessel  from  the  top  and  any  excess  of  water 
is  extracted  by  means  of  a  drum  pump  connected  with 
the  space  between  the  bottom  and  false  bottom  of  the 
vessel.  The  theoretical  quantity  of  bleaching  material 
is  added  and  the  contents  of  the  vessel  are  circulated 
through  a  heater  situated  adjacent  to  the  main  vessel 
and  then  returned  to  the  latter,  a  pump  being  provided 
for  the  purpose.  At  the  same  time  the  drum  pump 
withdraws  a  portion  of  the  liquid  and  returns  it  to  the 
top  of  the  vessel,  ^^^3en  the  bleaching  action  is  at  an  end, 
the  bleaching  solution  is  drawn  off  and  the  pulp  is  washed 
vrith  water  ;  a  mixing  device  is  fitted  in  the  vessel  and  a 
trough  placed  round  the  upper  edge  canies  off  excess 
of  water  when  the  pulp  is  washed  with  water  introduced 
at  the  bottom  of  the  vessel.  The  operations  may  be 
repeated  as  desired  until  the  pulp  is  thoroughly  bleached. 
Several  of  the  vessels  may  be  used  in  connection  with  one 
another,  and  each  may  be  closed  with  a  cover  where  it 
is  desired  to  remove  the  bleaching  solution  by  means 
of  compressed  air.  Rags  and  long-fibred  pulp  may  be 
bleached  in  the  apparatus ;  after  the  first  charge  of 
bleacliing  agent  has  been  added,  the  material  is  transferred 
to  a  vessel  provided  with  a  helical  stirrer  where  it  is  sub- 
jected first  to  acid  and  then  to  alkaline  treatment,  washed, 
and  again   bleached. — W.  P.  S. 

Brine  ;  Apparatus  and  process  for  handling  the  electrolytic 

•products  of  in   the  treatment  of  fibre  [paper  pulp]. 

W.  V.  Wentworth  and  A.  B.  Larchar,  Penobscot, 
Jle..  Assignors  to  Penobscot  Chemical  Fibre  Co., 
Maine.  U.S.  Pats.  912.339  and  912,340,  Feb.  16, 
1909. 
Brixe  is  electrolysed  in  a  suitable  cell,  the  chlorine 
being  led  off  and  converted  into  bleaching  liquor  by 
absorption  in  milk  of  lime.  The  caustic  soda  liquor 
is  passed  through  an  evaporator,  where  the  Uquid  is 
concentrated  by  means  of  steam  passed  through  pipes 
in  the  middle  portion  of  the  apparatus.  Below  the 
zone  of  concentration  is  a  pocket,  in  which  the  crystals 
of  salt  and  concentrated  caustic  liquor  collect.  The 
pocket  discharges  its  contents  into  a  vacuum  chamber, 
and  from  this  the  mixture  is  driven  by  means  of  compressed 
air  on  to  a  sand  filter.  The  caustic  soda  and  bleaching 
liquors  are  employed  in  the  preparation  of  paper  pulp 
from   wood    fibre. — B.  X. 

\Sheets  from  cores  of  "  pahn  trees  "  ;   Process  of  making  pre- 
pared   .     V.  and  L.  von  Alpenburg,  West  Hoboken, 

K..J.  U.S.  Pat.  917,516.  April  6,  1909. 
[Sheets,  prepared  from  the  core  of  the  Aralia  papyrifera, 
ire  subjected  to  the  action  of  a  solution  containing 
lannin  and  preservative  salts,  and  then  to  the  action  of 
I  solution  containing  glycerin  and  methyl  alcohol,  the 
ixcess  of  the  solution  being  removed  in  each  case  by 
;;he  appUcation  of  pressure.  The  sheets  are  afterwards 
I'ized  and  dried. — W.  P.  S. 

\itereotype    paper ;    Preparation    and   treatment    of   . 

I    D.  Gestetner.     Fr.  Pat.  395.788,  Oct.  29,  1908.     Under 

Int.  Conv.,  Sept.  4.  1908. 
■tuE  paper  is  coated  with  a  wax  composition  which  dries 
md  hardens  on  exposure  to  the  atmosphere.  This 
composition  is  prepared  by  mixing  Javanese  paraffin  wax, 
t  parts  ;  carnauba  wax.  1  part  ;  and  linseed  or  other 
trying  oil,  or  fatty  acids  of  the  same.  3  parts,  all  by  weight. 
Phe  composition  is  kept  in  a  molten  state  in  "a  closed 
essel  from  which  the  air  is  exhausted  ;  a  little  terebene 
uay  be  added,  the  vapours  of  which  will  fill  the  interior 
■f  the  vessel  above  the  molten  wax.  or  an  inert  gas  may 
"■  introduced  into  the  vessel  instead  of  exhausting  the 
11-  from  the  latter.— W.  P.  S. 

'Iniril  paper  ;    Preparation    and    treatment  of  .     D. 

Gestetner,    Tottenham.     Eng.    Pat.     IS.IiOO,    Sept.    4, 
1908.  f         . 

EE  Fr.   Pat.   395,788  of   1908  ;    preceding.— T.  F.  B. 


Paper  having  relief-like  effect ;   Manujacture  on  the  paper- 
machine  of  .     K.    Franz,   Assignor  to   Farbwerke 

vorm.  Meister,  Lucius,  und  Briinine,  Hochst  on  Maine, 
Germany.     U.S.  Pat.  918.52.5,  April  20,  1909. 

See  Eng.  Pat.  10,529  of  1908  ;  this  J..  1908,  1130— T.  F.  B. 


XX.— FINE     CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Cinchona  alkaloids.  X.  The  fission  of  hetone.'t  derived 
from  cinchona  bases.  P.  Rabe.  Annalen,  1909,  365. 
353—365. 

From  experiments  on  the  interaction  between  amyl 
nitrite  and  quininone  (this  .J.,  1909,  381),  the  author 
considers  that  the  constitution  of  quinine  is  represented 
by  the  foUovring  formula  : — 

CH, -CH.CH  :  CHo 

X.CH„.CH,.CH 


CH30.CoH5X.CH(OH).CH- 


-CH, 


Quininone  was  treated  with  amyl  nitrite  in  sodium 
ethoxide  solution  at  a  low  temperature.  After  standing, 
crystals  of  sodium  quininate  separated.  These  were 
removed,  and  the  liquid  was  found  to  contain  n-oximino- 
,3'-vinylchinuclidine,  m.  pt.  146° — 147"  C.  (see  this  J., 
1908,  178).  Hydrocinchoninone  (this  .1.,  1909.  381) 
when  treated  with  amyl  nitrite  in  the  same  way  iiaelded 
on  the  one  hand  n-oximino-,rf'-ethylchinucUdine,  Cj|H,f,X,0, 
m.  pt.  133° — 134°  C,  and  on  the  other  hand,  cinchoninic 
acid,  m.  pt.  253°  C.  When  ethylchinuclidine  was  digested 
with  hydrochloric  acid,  the  hydrochloride  of  cincholoiponic 
acid  ethyl  ester,  m.  pt.  158°  C,  was  produced. — F.  Shdk. 

Cinchona  alkaloids.  XI.  Identity  of  methylcinchonine 
and  melhi/lcinchonidine.  P.  Rabe.  Annalen,  1909, 
365.  366-^376. 

The  author  shows  that  methylcinchonine  and  methyl- 
cinchonidine  are  really  one  and  the  same  substance, 
viz.,  methylcinchotoxine.  Since  the  cinchona  bases  are 
1.2-hydramines  (a-hydramines),  they  readily  pass  into 
iminoketones.  Cinchonine  methiodide  was  heated  with 
acetic  acid  and  sodium  acetate.  The  ''  methylcinchonine  " 
tlius  produced  melted  at  74° — 75°  C.  and  had  [a]D=  +35-28° 
at  20°  C.  in  chloroform.  Cinchonidine  metliiodide  treated  in 
the  same  way  yielded  a  methyl  derivative  melting  at  74° — 
75°  C,  and  with  [a]D=37-97°  at  20°  C.  in  chloroform. 
Both  methyl  derivatives  TOlded  the  same  methiodide, 
m.  pt.  197°  G.  "  Methylcinchonine "'  and  ""  niethyl- 
cinchonidine  "  both  j-ield  niethylcinchotoxinephenyl- 
hydrazone,  m.  pt.  1.50°  C.  Other  derivatives  were  prepared 
and  found  to  be  identical. — F.  Shdn. 

1.2-Hydramincs.  I.  i-Piperido-l-phenylethanol-il).  P. 
Rabe  and  W.  Schneider.  Annalen,  1909,  365.  377— 
382. 

By  reduction  with  sodium  and  :«lcohol,  piperidoaceto- 
phenone  passes  into  2-piperido-l-phenylethanol-(l), 
CijHisOX.  This  substance  melts  at  67° — 68°  C,  and 
boils  at  188°  C.  at  20  mm.  It  is  colourless,  easily  soluble 
in  alcohol  and  elher,  and  soluble  with  difficulty  in  water 
and  light  petroleum.  The  normal  sulphate  undergoes 
no  change  when  heated  to  130° — 140°  C.  The  base  suffers 
no  change  when  heated  with  dilute  acetic  acid.  The 
methiodide,  m.  pt.  136° — 137°  C,  is  not  changed  when 
heated  with  sodium  acetate  and  acetic  acid.  VVhen  the 
methiodide  is  heated  with  potassium  hydroxide  solution, 
acetophenone  and  X-methylpipcridinc  are  produced, 
thus  supporting  the  view  of  the  "  hydramine  fission  " 
of  the  cinchona  bases  (see  preceding  abstract). — F.  Shdn. 

Sarceine.     M.   Freund  and  P.   Oppenheim.     Ber.,   1909, 
42,  1084—1101. 

The  authors'  experiments  confirm  the  formula  for  narceine 
])Ut  forward  by  Freund  and  Franlvforter  (Annalen,  277, 
20),    and    demonstrate    the    presence    of    the    grouping. 
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.CO.CH...  in  the  molecule.  The  methiodide  of  narcindonine, 
C-jH-sNOtI,  forms  white  crystalline  leallets.  m.  pt.  217°  C. 
(this  J.,  1907,  U>ri).  Nai-cindonc.  C;,H,s07,  was  i)repared 
by  the  action  of  sodium  etho.\ide  on  the  above-mentioned 
methiodide.  It  crystallises  from  glacial  acetic  acid  in 
large,  nearly  colourless,  hexagonal  tablets,  melting  at 
lau" — 137°  C.  Narcindone  forms  a  red  sodium  salt.  A 
further  analogy  between  phonylindandione  and  narcindo- 
nine is  seen  in  the  behaviour  of  the  latter  towards  bromine. 
Bromonarcindonine  hydrobromide,  C23H..,5N07Br;.  was 
ma<le  by  the  action  of  an  acetic  acid  solution  of  bromine 
on  sodiimi  narcindonine  dis.solved  in  tho  same  solvent. 
The  substance  thus  formed  crystallises  with  U  molecules 
of  acetic  acid  in  small,  nearly  white  tablets,  decomposing 
at  150°  C.  When  liromonai-cindonine  is  treated  with 
dilute  sodium  hydro.xide  solution,  it  is  dccompo.sod  into 
hemipinic  acid,  and  the  methyl  bromide  of  hydrocotarnine, 
CijHi.NOjBr.  which  crystallises  in  white  needles 
decomposing  at  221"  C.  A  similar  result  is  produced  by 
the  action  of  ammonia,  only  hemipinimide,  m.  |)t.  226°  C. 
is  produced  in  place  of  the  acid.  When  the  methyl 
bromide,  m.  pt.  221°  C.  is  treated  with  potassium  iodide, 
hydrocotarnine  methiodide,  m.  pt.  20(1°  C  is  produced. 
The  methyl  bromide,  m.  pt.  221°  C,  was  boiled  with  a 
strong  solution  of  sodium  hydroxide,  when  a  colourless 
basic  oil  was  produced.  This,  when  methylated,  yielded 
N-methyl-(/f.«-hydrocotarnine  methiodide,  m.  pt.  193°  C. 
Nareeino  was  dissolved  in  sodium  ethoxidc  solution  and 
amyl  nitrite  added  at  0°  C.  In  this  way  isonitroso- 
narceine,  CjjHjjN.Oa.  was  formed,  which  crystallises 
in  white  prisms,  inciting  at  196°  C,  and  dissolves  in 
alkalis  with  a  yellow  colour.  It  forms  an  alcoholate, 
m.  pt.  178°  C."  and  a  hydrate,  m.  pt.  173°  C.  The 
hydrochloride  melts  at  223°  C.  When  isonitrosonarceino 
is  treated  with  methyl  iodide,  it  forms  the  metliiodide 
of  isonitrosonarceine  dimethyl  ester.  C.^HjiNjO,!, 
m.  pt.  247°  C.  When  heated  with  a  strong  alkah,  this 
methiodide  decomposes  into  hemipinic  acid,  trimcthyl- 
amine,  and  l-vinyl-2-cyano-3-mcthoxy-4.5-methylenedi- 
oxybenzene,  m.  pt.  l.")6°  C.  Isonitrosonarceine  liydrate 
or  alcoholate  gives  the  same  products  when  heated  to 
150°  C.  When  heated  to  115°  C.  these  substances  yield 
hemipinic  acid,  and  l-dimethylaminoethyl-2-cyano-3- 
methoxy-4.5-methvlenedioxybenzene,  which  forms  a 
hydrochloride,  m.  "pt.  204°  C— F.  Shdx. 

Altaioids  ;    Aflinitu  rahicx  of  certain  .     V.  H.  Veley. 

Chem.  Soe.  Proc,  1909,  25,  115—116. 
Determisatioxs  have  been  made  of  the  affinity  value  of 
some  of  the  more  important  alkaloids  by  the  methyl-orange 
and  borax  precipitation  methods,  the  latter  only  being  put 
forward  as  giving  approximate  results  in  cases  in  which  the 
electric  conductivity  and  ester  catalysis  methods  cannot 
be  applied.  It  was  shown  that  the  affinity  values  of  only 
a  few  alkaloids  are  less  than  M0-",  those  of  the  greater 
number  are  between  the  hmits  of  1-10-"  and  3-10-* 
(value  of  ammonia),  and  lastly,  only  a  few  have  a  value 
higher  than  the  last  figure,  and  hence  may  be  classed  with 
the  tctra-alkylanmionium  hydroxides.  It  appears  that 
when  alkaloids  consist  of  two  conjoint  residues  which, 
if  considered  each  by  itself,  would  give  nflinity  values  of 
a  widely  different  order,  such  as  pipcridine  or  benzylamine, 
on  the  one  hand,  and  quinoline  or  pyrrolidine,  on  the  other, 
the  stronger  residue  is  modified  by  the  presence  of  the 
weaker.  It  seems  to  be  immaterial  whether  each  residue 
contains  a  nitrogen  atom,  and  whether  surh  an  atom  is 
common  to  both.  The  affinity  values  determined  by  the 
methods  applied,  and  collected  together  for  the  sake  of 
comparison,  illustrate  the  difficulty  of  obtaining  salts, 
B,2HQ,  in  the  case  of  certain  dinitrogen  alkaloids. 

Urotropine  and  hordenine  ;    Reaction  of .     A.  Labat. 

J.  rharm.  t'hini.,  190!),  29.  433 — »35. 
DE^^ofes  htis  previously  shown  that  formaldehyde 
solution,  in  presence  of  strong  sulphuric  acid,  forms 
condensation-products  having  distinctive  colours,  when 
boiled  with  certain  substances  possessing  phenolic 
characters.  Vrotropine,  under  similar  conditions,  reacts 
like  formaldehyde.  If  1  c.c.  of  1  per  cent,  solution  of 
urotropine  be  boiletl  with  an  equal  volume  of  hordcoiuc 


sulphate  solution  of  the  same  strength  and  2  c.c.  of  strong 
svUphuric  acid,  a  fine  emerald-green  colour  is  rapidly 
developed.  A  distinct  reaction  is  evident  with  0-(KKIl  grm. 
of  hordenine  sulphate.  Inversely,  emploj-ing  hordenine 
sulphate  solution  as  the  reagent,  an  evident  n>action 
results  with  a  1  :  1000  solution  of  urotropine. — J.  0.  B. 


Oennnthaldehyit 
F.    W.    Semmlw. 


iji 


1..'  has  the  s'p.  gr.  0-888  at  20°  C,  Mil      •' 
tanal  boils  at  (iO°— 61°  C.  at  9  mm.,  btel     ^f 


Essential    oiU ;     Con->tHuents    of    

acetate    and    enol-n-octanal    acetate. 

Ber.,  1909,  42,  1161  —  1163. 
Two  aldehydes  of  the  fatty  series  wei-e  boileil  with  acetic 
anhydride  "and    smlium    acetate.       Oenanthaldehjdc,   or 
ri-heptanal  (b.  pt.  42°— 43°  C.  at  10  mm.,  sp.  gr.  0-8250 •» 
20°   C,   and   nn-- 1-41655)   gave  fno/-»i-heptanal  acetate, 
CH,.(CH.),.CH:CH.O.CO.CH„     which    boils     at     TO*- 
79°  C.  at  10  mm..  " 
nD=  1-43258.    Oct 

the  sp.  gr.  0-8211  at  20°  C,  and  m.^.  1-41955.  The* 
cnoZ-acetate  boils  at  <M)°— 94°  C-  at  10  mm.,  has  the  sp.  gr.- 
0-88  at  20°  C,  and  nn=  1-43256.  The  semicarljazone  of 
oenanthaldehvde  melts  at  106°— 107°  C.  «-Octanil 
oximo  melts  at  60°  C.  and  boils  at  111°— 112°  C.  at  9 

the  seraicarbazono  melts  at  101°  C. — F.  Shdx. 

I    ax 

Terpenes  and  essential  oils.     9Stk  Communication.^    Oo*.      ^ 
version     of     puiegone      into      isopulegone.     O.  WsUmIl      P' 
Annalen,  1909,  365.  240—254. 
Ptn-EGONE  in  the  presence  of  an  alkah  is  rea<lily  conreiW 
into  isopulegone  by  the  action  of  hydroxylamine. 

— F.  .Shdh, 
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Terpenes  and  essential  oils.  99(A  Communication.  nt\ 
preparation  of  unsaturated  cyclic  acids  and  hifdrocarboiUi 
with  semicuclic  linlcarfes.  O.  Wallach.  Annalen,  ItflU 
365,  255-^277. 


Essential    oils.     H. 


Zcntr.,     1909,    i, 
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Haenscl.     Chem. 
1476—1477. 

Oil  of  marsh  mallow  leaves. — The  dried  leaves  of  AUhmU 
o^cinalis  yielded  0-022  per  cent,  of  a  brown  oil  of  pleasantl 
odour,  which  had  the  sp.  gr.  0-9209  at  20°  C. ;  acid  valae.1 
88-7  :  ester  value,  33-9.  After  saponification  the  oil' 
yielded  palmitic  acid  and  a  volatile  acid  with  an  odouh  ^^ 
resembling  that  of  valeric  acid.  A  specimen  of  cilMi  "'' 
oil,  freed  from  terpenes,  had  the  sp.  gr.  0-9428  at  15°  C 
and  an=  —  10-05.  Spani.ih  broom  oil  obtaine<l  in  a  yiddi 
of  0-031  ])er  cent,  from  Sparlium  scoparium,  L..  was  daril 
brown  in  colour,  and  hquid  at  the  ordinary  tem|)OTatilie, 
but  partially  soUdified  on  coohng  to  0  C.  It  had  the) 
sp.  gr.  0-86^3  at  15°  C.  :  acid  value.  58-6  :  ester 
29-4.  It  contained  furfurol.  palmitic  acid,  and  3-5  par 
cent,  of  a  paraffin  hydrocarbon  which  cr>-stallised  mm 
alcohol  in  needles  melting  at  48' — 49°  C.  Oil  of  katd 
leaves  {Cori/lus  avellnna)  was  obtained  in  a  yield  of  0-04161 
per  cent.  It  was  light  brown  in  colour,  solidified  at  about 
30°  C.  and  containe<l  18  per  cent,  of  palmitic  acid,  aad 
a  paraffin  hydrocarbon  melting  at  49  — 50°  C.  It  had 
the  acid  value.  60-4  ;  ester  value.  24-6  :  ester  value  after 
acetylation.  158  :  in  the  superfused  condition  its  sp.  gr. 
was  0-8844  at  25°  C.  The  unsaponi liable  |x.rtion  of  tni 
oil  distilled  over  between  170  and  295  C.  Moid' 
pepper  oil  was  obtained  in  a  yield  of  0-36  p<'r  cent,  from 
the  leaves  of  Vitcx  ar/nus  castuji,  as  a  mnbile,  nxidish-brown 
oil  with  an  odour  of  camphor.  It  had  the  sp.  gr.  0-899lt 
at  20"  C.  :  acid  value.  5  :  ester  value.  20-8  :  ester  valui- 
after  acetylation,  56-.').  It  contained  palmitic  "OW^^^ 
pinene,  cineol,  a  sesquiterpene  (b.  pt.  at  2U  mm.,  136^ — p^ 
13S°  C.  :  sp.  gr.  0-9209  at  16  C-  :  an-.  -  4-98=),  aad 
probably  also    an  unstable  sesquiterix-ne-aleohol. — A.  P. 

Stsorcinoform  ;    Method  of  preparing  .     D.  Monteil, 

LTnion  i)harm.,  1909,  50,  159. 
110  onMS.  of  resorcinol  are  dis-solved  in  almut  100  gmi!'. 
of  commercial  formaldehyde  solution  :  sufficient  hydn' 
eldorie  acid  is  addtnl  to  the  cold  soluticm  to  cauisi 
precipitation.  C'onsiilerable  heat  is  generated,  and  th' 
mixture  becomes  a  pink  paste,  which  rau.sl  be  kept  wel 
stirred.  It  is  then  draineil  on  a  filter  and  dried  at  25°  C. 
The  amorphous  currant-red  jxiwder  thus  obtained  i; 
termed  resorcinoform  ;  it  is  an  active  antiseptic  foi 
medicinal  use. — J.  0.  B. 
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Carbon  dioxide  ;  Fixation  of hy  akoJtoU,  sugars,  and 

hydroxy-acid^.  M.  Siegfried  and  S.  Howwjanz.  Z. 
physiol.  Chem.,  1909,  59,  376—404. 
[N  the  course  of  the  authors"  experiments  on  the  fixation 
jf  carbon  dioxide  by  amino-compounds  (this  .J.,  1905, 
451),  it  was  found  that  in  the  presence  of  alcohol  a  larger 
proportion  of  the  gas  was  absorbed.  Further  experiments 
bave  shown  that  this  is  due  to  the  alcohol  combining  with 
the  carbon  dioxide,  and  that  other  alcohols  and  also  sugars 
ind  hydroxy-acids  give  this  hydroxyl  carboxylio  reaction. 
(Then  carbon  dioxide  is  conducted  into  milk  of  lime  at 
y  C.  in  the  presence  of  hydroxyl  bodies  of  the  fatty  series. 
the  filtrate,  on  standing  or  heating,  deposits  calcium 
jarbonate  in  amounts  constant  within  certain  hmits  for 
sach  hydroxyl  group.  The  reaction,  which  will  take 
place  in  very  dilute  (0-1  per  cent.)  solutions,  cannot  be 
Ine  to  the  formation  of  colloidal  calcium  carbonate,  since 
the  alkaline  filtrate  becomes  acid  on  the  separation  of 
the  calcium  carbonate  on  standing.  This  agrees  with 
the  theorj'  of  the  formation  of  salts  of  hydroxy-carboxyUc 
icids,  which  are  subsequently  decomposed  with  the 
iberation  of  carbon  dioxide ;  and  other  experiments 
iupport  this  conclusion.  Under  parallel  conditions 
'ivl  alcohol  combines  with  about  three  times  as  much 
a  dioxide  as  ethyl,  propyl,  or  normal  or  iso-butyl 
.i^uliols,  whilst  tertiary  butyl  alcohol  is  practically  inert. 
Polyralent  alcohols  can  fix  one  or  more  mols.  of  carbon 
iioxide.  the  highest  value  being  obtained  with  mannitol. 
rhe  difference  in  absorptive  capacity  between  monovalent 
ind  divalent  alcohols  is  very  pronounced,  but  the  power 
jf  absorption  only  shows  a  sBght  increase  in  proceeding 
ap  to  hexavalent  alcohols,  ^yith  regard  to  sugars,  pentoses 
fix  less  than  i  mol.  of  carbon  dioxide,  whilst  dextrose  and 
Uerulose  combine  with  exactly  i  mol.,  and  galactose  with 
somewhat  more.  Bioses  form  compounds  containing 
ipproximatcly  1-1  mol.  of  carbon  dioxide.  Fermentation 
lactic  acid  and  paralactic  acid  fix  carbon  dioxide  in  the 
proportion  of  about  1  mol.  to  4  of  the  acid  ;  but  hydroxyiso- 
bntyric  acid  (like  tertiary  butyl  alcohol)  shows 
practically  no  reaction. — C.  A.  II. 

BydroJytic  dissociation  of  bismuth  trichloride.     Dubrisay. 
Sec  VII. 

Determining     carbon     in     aliphatic     hydro.ry-compounds. 
Berl  and  Innes.     See  XXIII. 

Ohemical    action    of    light.     Ciamician    and    >Silber.     See 
XXIV. 

Patents. 

fhysiologico-chemical  substances ;  Process  for  raising 
Vte  temperature  of  substances  containing  bodies  sensitive 

to  change,  especially  applicable  to .     F.  J.  Brougham, 

London.      From     W.     von     Preyss,     Baden.     Austria. 
Eng.  Pat.  7613,  April  6,  1908. 

TsE  patent  relates  to  a  process  for  the  production  of 
tiierapeutic  serums,  enzymes,  etc.,  enabling  them  to  be 
produced  partly  more  rapidly  and  partly  with  a  modified 
action  compared  with  other  methods.  The  process 
consists  in  causing  suitable  high-frequencj'  electric 
currents  to  act  on  organs  containing  sensitive  substances, 
said  currents  being  of  such  voltage  and  intensity  as  to 
cause  heat  to  be  generated  to  a  sufficient  extent 
and  the  desired  final  products  to  be  thereby  formed 
or   a    certain    influence    exerted    on    their    formation. 

— C4.  W.  McD. 

Theophyllin  compound.  R.  Griiter,  Assignor  to  Chem. 
Werke  vorm.  Dr.  H.  Bvk,  C'harlottenburg.  Germany- 
U.S.  Pat.  919,161,  Apr.  20.  1909. 

Cl.\di  is  made  for  the  manufacture  of  double  compounds 
of  theophylUne  and  aliphatic  diamines,  produced  by 
the  interaction  of  the  respective  substances  in  molecular 
proportions.  Thus  the  theophylhne  may  be  dissolved 
in  the  liquid  diamine  and  the  solution  dried  over  a 
hygroscopic  substance,  or  the  theophylUne  may  be  dis- 
solved in  an  aqueous  solution  of  the  diamine  and  the 
liquid  evaporated  in  vacuo  over  a  drying  substance. 
The    new    compounds,  which    have    diuretic    properties. 


form  white  crystals  which  are  readily  soluble  in  water, 
but  less  soluble  in  alcohol  and  ether.  They  are  decom- 
posed by  acids  with  the  liberation  of  theophylUne.  whilst 
heat  decomposes  them  into  their  components. — C.  A.  M. 

Scandium  or  scandium  compounds  ;    Preparation  of  

from    minerals.     R.     .J.     Meyer.  Ger.     Pat.     208.355. 

■lune  2.   1908.     Addition  to  "Ger.  Pat.  202,523,  March 
15,    1908. 

The  hydrofluoric  acid  used,  according  to  Ger.  Pat.  202.503 
(this  J.,  1909,  108).  for  separating  scandium  from  other 
metals,  especially  iron  and  manganese,  is,  according 
to  the  present  patent,  replaced  by  hydrofluosiUcic  acid 
or   a    soluble    siUcofluoride. — A.  S. 

Sails  of  the  mercury  derivatives  of  fatty  acids  of  the  formula, 
Hg(OH)CHR.Cd^_Me,  and  the  corresponding  anhydrides, 

Eg<%^>CO 

(R=hydrogen  or  alkyl)  ;      Process  for  preparing  . 

W.   Schoeller  and   W.    Schrauth.     Ger.    Pat.    208,634, 
July  11.  1907. 

Mercttric  oxide  is  treated  with  one  to  two  mols.  of  a 
malonic  ester  or  a  monoalkylmalonic  ester  in  presence 
of  water,  and  the  resulting  monomercurimalonic  ester 
is  saponified  by  means  of  an  alkaU  ;  the  resulting  alkaU 
salts  of  mcrcurimalonic  acid  are  readily  converted  into 
anhydrides  of  the  above  formula  by  treatment  with 
dilute  acids,  carbon  dioxide  being  eliminated,  and  these 
are  converted  by  alkaUs  into  tUe  alkali  salts  of  the 
corresponding  acids ;  e.g..  when  a  malonic  ester  is  used, 
the  alkali  salts  of  hydroxymercuriacetic  acid  are  obtained. 

— T.  F.  B. 

Isobornyl    e-fiters    from    pinene    hydrochloride ;     Process 

for   preparing   by   heating   u-ith   an   organic   acid 

in    presence    of   a    silver   salt.     G-    Wendt.     Ger.    Pat. 

208.636,  Xov.   16,   1907. 

PrSENE  hydrochloride  is  almost  quantitatively  converted 
into  an  isobornyl  ester  by  heating  with  an  organic  acid 
in  presence  of  silver  fluoride,  with  or  without  addition 
of  sUver  sulpliite.  It  is  advisable  to  remove  the  hydro- 
fluoric acid  Uberated  by  passing  a  current  of  carbon 
dioxide  through  the  mixture.  The  silver  is  recovered 
quantitatively  as  chloride.  The  silver  fluoride  obtained 
from  1  part  of  silver  nitrate  is  added  to  a  solution  of 
1  part  of  pinene  hydrochloride  in  2  or  3  parts  of  glacial 
acetic  acid  ;  0-1  part  of  silver  sulphite  is  added,  and 
the  solution  is  heated  to  .50' — 60°  C.  for  8  to  16  hours, 
a  current  of  carbon  dioxide  being  passed  during  the 
process. — T.  F.  B. 

Santalol   esters   of  bibasic   acids ;    Process  for  preparing 
neutral,  mixed  .     J.   D.   Riedel  A.-G.     Ger.   Pat. 

208.637,  Jan.  28,   1908. 

Mixed  santalol  esters  of  bibasic  acids  are  produced  by 
treating  monosantalyl  esters  of  these  acids  with  dialkyl 
sulphates  or  alkyl  esters  of  sulphonic  acids  in  alkaUne 
solution.  Santalylsuccinic  acid  methyl  ester,  santalyl- 
phthalic  acid  methyl  ester,  and  santalj'lcamphoiic  acid 
methyl  ester  are  described  in  the  specification. — T.  F.  B. 

Colarnine     chelate ;      Process    for    preparing    .     F. 

Hoffmann-La     Roche    und    Co.     Ger.     Pat.     208.923, 

July   16.   1908.     Addition  to  Ger.   Pat.   206,696,  Sept. 

29,    1907    (this   J.,    1909.    383). 

CoT.iBNiNE  cholate  is  prepared  by  the  action  of  a  salt 

of  cotarnine  on  a  salt  of  choUc  acid"  in  presence  of  alcohol. 

— T.  F.  B. 

Oxyarylarsinic    acids ;     Process    for    the    manufacture    of 

reduction    products    of   the   .     O.    Imray,    London. 

From  Farbwerke  vorm.  Meister,  Lucius,  und  Brunmg, 
Hoechst  on  Maine,  Germany.  Eng.  Pat.  9855.  May 
6,   1908. 

See  Ger.   Pats.  206,057  and  206,456  of   1907  ;    this  J., 

1909,  328.— T.  F.  B. 
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Chiaiacol  carbonate  ;  Salts  of  the  nilpho  acids  of and 

process  of  producing  satne.  P.  M.  Justice,  London. 
From  C.  H.  BochringcT  Sohii.  Xicder-lngcllieim  on 
Rhine,   Germany.     Eng.    Pat.   22,132,   Oct.    19,    1908. 

SeeFf.  Pat.  391,(i01  of  1908  ;  this  J.,  1908, 1170.— T.  F.  B. 

Calcium  salt  of  dibromhehenic  acid.  E.  Fischer,  Berlin, 
Assignor  to  Farbenfabr.  vorm.  F.  Bayer  iind  Co., 
Elbcrfeld,  Germany.  U.S.  Pat.  917,7o8.  April  13, 
1909. 

See  Addition  of  June  21,  1900,  to  Fr.  Pat.  362,370  of  1906  ; 
this  J.,  1900,  1173.— T.  F.  B. 

DibroniobtJienic     acid ;      Magnesium     iall     oj     .     E. 

Fischer,  BfiUn.  Assignor  to  Farbenfabr.  vorm.  F. 
Bayer  und  Co..  Elbcrfeld,  Germany.  U.S.  Pat.  919,335, 
Apiil  27,  1909. 

See  Addition  of  June  21,   190fi,  to  Fr.   Pat.  302.370  of 
1900;    this  J.,  190j,  1173.— T.  F.  B. 

Potassium  bitarlratc  ;    Process  of  purifying  .      M.  F. 

Martinez,  Jerez  de  la  Frontera,  Spain.  U.S.  Pat. 
919.049,  April  20,   1909. 

SEEFr.  Pat.  379,902  of  1907  ;  this  J.,  1907, 1295.— T.  F.  B. 

Isobornyl  esters  ;   Process  of  producing .     C.  Philipp, 

Assignor  to  Chem.  Fabr.  von  Hevdcn  A.-G.,  Dresden, 
Germany.     U.S.  Pat.  919.7(i2,  Ap'ril  27,  1909. 

See  Eng.  Pat.  10,999  of  1900  ;  this  J.,  1906,  714.— T.  F.  B. 

Oxidising  organic  compounds  ;    Process  for  .     A.  A. 

Shukoff.     Fr.   Pat.   395,062,   Jan.   4,    1908. 

See  Ger.  Pat.  200,695  ;   this  J.,  1909,  383.— \V.  H.  C. 

Products  [glycerol,  etc.]  in  addition  to  alcohol,  by  fermen- 
tation.    Eng.   Pat.   7813.     Ste   XVII. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

i'.\T£NTS. 

Screen  or  plate  for  direct  colour  photography  and  process 
for  manufacture  of  the  same.  Soc.  Anon,  des  Plaques  et 
Papiers  Photographiqucs  A.  Lumiere  et  ses  tils,  Lvon- 
Monplaisir,  France.  Eng.  Pat.  20,111,  Sept.  24,  1908. 
Under  Int.  Conv.,  Oct.  21,  1907. 

See  Fr.  Pat.  393,296  of  1907  ;  this  J.,  1909,  109.— T.  F.  B. 

Pellicles  or  films ;    Method  of  manufacture  of  and 

apparatus  therefor.  JI.  Ratignier,  Lyons,  and  H. 
Pcrvilhac  et  Cie.,  Villeurbanne,  France.  Eng.  Pat. 
28,538,  Dec.  31,  1908.     Under  Int.  Conv.,  Jan.  4,  1908. 

See  Fr.  Pat.  395,065  of  1908  ;  this  J.,  1909,  492.— T.  F.  B. 

Photographs    on    silver    chloride    paper ;      Printing    ani 

developing  .     H.  J.  Mallabar,  Liverpool,  Assignor 

to  Synoloids,  Ltd.,  London.  U.S.  Pat,  918,347,  AprU  13, 
1909. 

See  Fr.  Pat.  355,790  of  1905  ;  this  J.,  1905, 1255.— T.  F.  B. 

Flash-light   composition.     C.    Bethge,    Berlin.     U.S.    Pat. 
918,818,  April  20,   1909. 

See  Eng.  Pat.  14,692  of  1908  ;  this  J.,  1909.  328.— T.  F.  B. 


XXII.— EXPLOSIVES,   MATCHES,  &c. 

Matches  in  China.     Chem.   Ind.,   1<,I0!»,  32.  205. 

The  manufaeturo  of  matches  in  China  is  increasing,  and 
hence  the  imirorts  show  a  falUng-off.  although  the  demand 
continues  to  increase.  The  imports  of  materials  for 
match  manufacture  (powdered  pla.ss,  phosphorus,  paraffin 
wax,  potas-sium  chlorate,  and  match-wood),  on  the  other 
hand,  have  increased.  These  materials  are  obtained 
chiefly  from  Japan,  although  some  of  them  arc  not 
manufactured  there  and  have  to  bo  imported,  for  instance 
phosphorus  from  Great  Britain  and  potassium  chlorate 


from  Germany.  Most  of  the  finished  matches  imported 
by  China  abo  come  from  Japan.  Whilst  German  and 
Swedish  matches  cannot  be  supphcnl  at  less  than  £6  Si, 
to  £0  13s.  4d.  j»r  case,  the  best  Japanese  matches  are 
sold  at  £5  48.  2d.  per  case,  and  the  Chinese  luatches  are 
still  cheaper.  In  the  Canton  district  three  match  factories 
wore  in  operation  in  1907,  and  in  consequence  of  the 
decree  of  1907  excluding  Japanese  goods,  it  has  been 
l)roposed  to  establish  a  company  with  a  capital  of  £20,000 
for  the  manufacture  of  matches  in  China.  Wood  suitable 
for  matches  has  been  discovered  near  Hankow  and  in  the 
neighbouring  province  of  Kiiangsi. — A.  S. 

Determining  nitrogen   in  saltpetre.     Kleiber.     See  VII,_ 


Determining perchlorale.     Rothmimd.     See  XX HI 


Patents. 

Blasting     cartridges ;      Means     for     waterproofing 
A.  Larsen,  London.     Eng.  Pat.  13,890,  June  30,  190ft,* 


Is  order  to  wateq)roof  cartridges  for  use  in  wet  boreholea, 
a  bonnet  of  india-rubber  or  other  suitable  material  is  uaed^ 
which  is  adapted  to  fit  tightly  over  the  end  of  the  cartridge. 
The  open  end  of  the  bonnet  is  contracted  so  that  it  may 
firmly  grip  the  outer  cartridge  surface.  The  rear  end  of  the 
bonnet  is  provided  «'ith  a  short  length  of  tubing  whioh  <: 
serves  as  a  means  for  holding  the  electric  wires  or  fuse 
of  the  detonator.  Owing  to  the  elasticity  of  the  rubl)er, 
the  extra  grip  exerted  by  the  front  end  of  the  bonnet  wilL. 
increase,  if  the  electric  wires  or  the  fuse  should  be  undll||r 
l)ullcd  during  stemming. — G.  \V.  McD. 

Explosives  and  process  of  making  the  same.  A.  J.  BooUl. 
London.  From  A.  La  Motte.  Wilmington,  Del.,  U.S.£ 
Eng.  Pat.  7921,  April  9,  1908.  ^1 

See  U.S.  Pat.  !UI,0!iI  of  1909  ;  this  J.,  1909,  329.— T.  F.  B. 

Kxplo.'<ives.     W.    H.    Palmer,    Porsgrmid,   Norway.      En^  f] 
Pat.  20,214  of  1908.     Date  of  Application,  Jan.  29,  1909. 

See  Fr.  Pat.  394,833  of  1908  ;  this  J.,  1909,  384.— T.  F.  B 


XXIII.— ANALYTICAL    CHEMISTRY. 


APPARATUS. 

Viscosity  of  petroleum  illuminating  oils  and  an  apparatm 
for  its  determination.     Ubbelohde.     See  III. 

Patents. 

Calorimeter-lamp.     H.  Junkers,  Aix-Ia-Cliapellc,  Germany. 
U.S.  Pat.  918,059,  April  13,  1909. 

ly  a  liquid  fuel  calorimeter-lamp  the  liquid  to  be  burned 
is  contained  in  a  reservoir  suspended  from  one  arm  of  > 
balance,  so  that  the  quantity  of  fuel  burned  can  bo 
determined  from  the  loss  in  weight.  The  reservoir  i> 
provided  with  a  bi  lit  lube  carrying  a  burner  which  freely 
enters  the  talorimcter  proper,  a  filling  tube,  a  iiressure 
gauge  and  means  for  increasing  the  |)ressurt>  within  the 
reser\oir  so  that  the  liquid  fuel  is  forced  into  the  liumer. 

— W.  H.  f. 

Measuring  diffcnnt  hinds  of  liquids  ;   Apparatus  for , 

N.  Gcrbcrs  Co.,  Ges.m.b.H.     Ger.  Pat.  207,958,  Feb.  21. 
1908. 

\   Two  forms  of  the  apparatus  arc  described.     In  that  shown 

!    in  Fig.   1.  the  liquids  to    be  measun'd    are   contained  in 

I    A  and  B  :   on  jiressing  the  ball.  K.  the  liquid  in  A  i«  forced 

into   the   measuring   ])i]>ette.  g.  and   that  in   B  into  the 

pipette,  h.     The  latter  when  in  its  lowest  position  cloies 

the  outlet   of  g,  and   at  the  same  time  its  own   side  outlet 

I   opening,  t.     By  raising  the  pipette.  A,  both  the  liquids 
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Fig  2. 


re  delivered  together.  In  the  modified  apparatus" shown 
1  Fig.  2,  the  openings  of  the  two  pipettes  are  controlled 
multaneously  by  means  of  :. — A.  S. 

INORGANIC— QUALITATIVE. 

^iaehefs  salt ;    Precipitation  of  usually  considered 

to  be  potassium  cobaltinitrite.     L.  L.  De  Koninck.    BuU. 
Soc.  Chim.  Belg.,  1909,  23,  200—202. 

I'OR  the  detection  of  potassium  the  author  uses  the 
ijllowing  solution  : — 50  grms.  of  cobalt  nitrate  are 
issolved  in  1  litre  of  water  acidified  with  25  c.c.  of  nitric 
I  id  isp.  gr.  1-2)  and  poured  into  a  solution  of  300  grms. 
I  -lidium  nitrite  in  1  litre  of  water.  After  24 — 48  hours 
he  Milution  is  decanted  or  filtered  from  a  small  quantity 
t  the  potassium  salt  wliich  is  dejjositcd.  The  solution  is 
,  bright  orange  colour  and  when  added  to  a  neutral 
olution  of  a  potassium  salt,  a  yellow  preciiiitate  is 
mmediately  produced  unless  the  solution  is  extremely 
ihiif.  The  limit  of  the  reaction  is  about  1  :  10,000.  In 
nlcr  to  precipitate  cobalt,  the  use  of  a  solution  containing 
5  prins.  of  sodium  nitrite  and  22  grms.  of  potassium 
titrate  in  100  c.c.  of  water  is  recommended. — J.  C.  C. 

j  INORQANIC—QUANTITATI VE. 

'itdimony  ;    Separation  of  ,   from  solutions  of  thio- 

anlimonatcs.     W.  Schulte.     Metallurgie,  1909,  6,  214 — 
220. 

'  i;i  iM  a  strongly  alkaline  solution  of  sodium  tliioantimonate, 
luminium  in  the  form  of  shot  or  powder  (but  not  in 
hccf)  precipitates  metallic  antimony.  With  shot,  the 
veight  of  antimony  precipitated  is  never  more  than  one- 
hird  of  that  of  the  aluminium  used  ;  with  powder,  the 
.ction  is  more  rapid,  and  nearly  (but  not  ((uite)  the  whole 
it  the  antimony  can  be  precipitated.  A  more  prolonged 
iction  of  the  aluminium  results,  however,  in  some  of  the 
mtimony  being  redissolved.  Magnesium  powder  acts 
nuch  more  strongly  than  aluminium,  producing  consider- 
ible  rise  of  temperature  and  rapid  evolution  of  hydrogen 
ulphide  ;  and  the  precipitation  of  the  antimony  is  so 
omplete  that  it  can  be  used  as  an  analytical  method  of 
letermining  antimony  in  a  solution  of  thioantimonate 
ontaining  no  other  metals  of  the  group.  In  all  these 
eductions,   traces  of  the    antimony  are    converted   into 

■tibine — no  evidence  of  the  formation  of  stibine  in  alkaline 
olutions  had  previously  been  given.     In  the  electrolytic 

determination  of  antimony  the  author  finds,  with  Fischer, 
gradual  loss  of  weight  of  the  platinum  cathode — about 
1-5  mgrm.  for  each  determination.  He  contests  Fischer's 
tatements,  however,  that  tliis  loss  does  not  occur  if  the 
lectrolysis  be  earned  out  at  the  ordinary  temiJerature, 
nd  that  the  anode  also  suffers  loss.  By  using  appropriate 
leetrolytes  and  cuiTcnt  den.sities,  it  is  possible  either  to 
ofine  Britannia  metal  electrolytically,  or  to  separate  its 
ntimony  and  deposit  it  as  pure  antimony  on  the  cathode. 

—J.  T.  D. 

ilntimony  and  tin  ;    Separation  of  .     G.  Panajotow. 

!  Ber.,  1909,  42,  1296—1299. 

V  Mti^nOD  is  based  upon  the  difference  in  solubihty  of  the 
ulphides  of  antimony  and  tin  in  dilute  hydrochloric  acid 


Thus  antimony  is  quantitatively  precipitated  by  hydrogen 
sulpliide  at  the  ordinary  temperature  from  its  solution 
in  15  per  cent,  hydrochloric  acid,  whilst  tin  is  not  precipi- 
tated under  those  conditions.  In  the  case  of  mi.xtures, 
the  precipitate  of  antimony  sulphide  obtained  at  the 
ordinary  temperature  invariably  contains  traces  of  tin, 
but  if  the  precipitation  be  made  at  50° — 60°  C.  the 
precipitate  will  be  free  from  tin.  The  solution  of  the 
mixed  salts  in  15  per  cent,  hydrochloric  acid  is  heated  to 
50° — 60°  C.  in  the  water-bath,  and  a  current  of  hydrogen 
sulphide  passed  tlu'ough  it  for  30  minutes,  after  wliich  it 
is  cooled  to  30°  C.  and  the  current  of  gas  continued  for 
10  minutes.  The  precipitat«  is  then  rapidly  filtered  oft 
in  a  Gooch's  crucible  previously  dried  at  110°  C,  and 
washed  with  15  per  cent,  hydrocliloric  acid  saturated  with 
hydrogen  sulphide.  It  is  next  waslied  successively  with 
water  saturated  with  hydrogen  sulpliide,  with  alcohol, 
with  a  mixture  of  alcohol  and  carbon  bisulphide,  with 
carbon  bisulphide  alone,  with  alcohol,  and  with  ether, 
and  is  finally  dried  at  110°  C,  and  weighed.  The  filtrate 
containing  the  tin  is  partially  neutralised  with  ammonia, 
diluted  with  water,  and  heated,  and  the  tin  precipitated 
with  hydrogen  sulphide.  The  results  are  independent 
of  the  proportion  of  the  two  metals  in  solution,  and,  as- 
is  shown  by  test  analyses,  are  very  accurate. — C.  A.  M. 

Tungsten  ;    Determination  of  .     M.  Tschilikin.     Ber.,, 

1909,  41,  1302—1304. 

Knoree  proposed  originally  the  use  of  benzidine  for  the 
determination  of  tungsten  (tliis  J.,  1908,  812).  The 
author  has  found  equally  good  results  are  obtained  with 
o-naphthylamine  in  place  of  benzidine.  Thus  in  th& 
analysis  of  commercial  socUum  tungstate,  the  tungstic 
acid  may  be  precipitated  by  either  a-naphthylamine  or 
benzidine.  To  100  c.c.  of  a  reagent,  containing  in  a  litre 
25  grms.  of  the  base,  and  one  and  a  half  times  the 
theoretical  quantity  of  hydrochloric  acid,  25  c.c.  of  a 
2  per  cent,  solution  of  sodium  tungstate  are  added.  After 
standing  for  3  hfiurs  in  the  cold,  the  precipitate  is  filtered 
off  and  washed  with  the  diluted  reagent  (1  :  5).  It  is  then 
ignited  in  a  platinum  crucible,  and  weighed  as  tungsten 
trioxide. — J.  N.  G. 

Electro-analysis ;      Rapid     .       H.     Filippo.      Chem. 

VVeekblad,    1909,    6,    226—229.     Chem.    Zentr.,    1909, 
1,  1502. 

From  30  to  60  grms.  of  mercury  arc  introduced  into  a 
fiask,  in  the  round  bottom  of  which  is  sealed  a  ]ilatimim 
wire,  0-5  mm.  thick  and  2  cm.  long,  the  end  of  the  wire 
being  Hush  with  the  inner  surface  of  the  fiask.  A  platinum- 
wire  formed  into  a  spiral  at  the  end  is  used  as  anode. 
After  making  connection  with  the  source  of  current, 
the  solution  to  be  electrolysed  is  introduced  into  the  flask, 
and  an  inert  electrolyte  (sulphuric  acid,  nitric  acid, 
sodium  sulphate)  added  in  such  quantity  tliat  with  a 
voltage  of  6 — 10  volts,  the  current  strength  is  2 — 4 
amperes,  the  anode  being  about  1  cm.  above  the  mercury 
cathode.  In  most  cases  the  mercury  is  set  in  motion 
automatically.  When  the  electrolysis  i'l  complete,  the 
solution  is  removed  with  a  pipette,  without  stopping 
the  current,  the  cathode  washed  twice  with  water  and 
once  with  alcohol,  and  then  after  removing  most  of  the 
alcohol  with  a  pipette,  the  amalgam  with  the  remainder 
of  the  alcohol  is  transferred  to  a  weighing  bottle,  and 
washed  once  or  twice  with  alcohol  ;  then  the  alcohol 
is  removed  with  a  pipette  and  by  means  of  filter-paper, 
and  the  amalgam   dried   at  50°  C.,   and   weighed. — A.  S. 

Jlcrcnry   cathode  ;     Use   of  a  iu    the   ddcrmination 

of  metals.  A.  H.  Porter  and  F.  C.  Frary.  Trans. 
Amer.  Electrochem.  Soc,  1908,  14,  51—58. 
Price  (this  J.,  1907,  345)  found  that  low  results  are 
obtained  when  zinc  is  deposited  upon  a  mercury  cathode. 
He  also  stated  that  when  pure  nu-rcury  is  «ashcd  with 
alcohol  and  ether,  it,  loses  weight  and  a  black  scum  is 
formed.  The  authors  show  that  this  black  scum  must 
have  been  due  to  impurities  in  the  alcohol  or  ether, 
probably  in  the  latter,  for  with  pure  mercury  and  pure 
alcohol  and  ether,  no  scum  is  formed,  and  the  mercury 
does  not  lose  weight  appreciably.     They  confirm  Price's 
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statement  as  to  low  results  in  the  determination  of  zinc, 
the  cause  being  loss  of  both  zinc  and  mercury  on  washing 
the  anialijani  «ith  alcohol  and  ether.  Coi)|)er  amalgam, 
under  similar  conditions,  does  not  lose  in  weight,  and 
copper  can  be  determined  accurately  with  a  mercury 
cathode.— A.  S. 

Zinc  ;    Dtlerminallon  of  with  Ihc  aid  of  the  mercury 

cathode  and  rotatin(/  anode.  L.  O.  Kollock  and  E.  F. 
.Smith.  Trans.  Aiiier.  Elcctrochem.  Soc,  1908,  14, 
59— (U. 

The  authors  in  opposition  to  Price  (this  .!.,  1907,  346) 
and  others  (.see  preceding  abstract),  maintain  that  zinc 
can  bo  determined  quite  accurately  by  their  method 
(this  J.,  liR)."i.  1127)  with  a  mcreurv  cathode  and  rotating 
anode,  provideil  the  ixipiisite  iJrecautions  be  taken. 
The   method   of   working  is  described   in   minute   detail. 

—A.  S. 

Nitric   acid   in   liquids  containing  much  organic  matter  ; 

Use  of  nitron  jor  the  determination  of .     H.  Franzen 

and  E.  Lohmann.  J.  prakt.  Chera..  liH)9.  79.  330— 
338. 

The  authors  find  nitric  acid  can  be  accurately  detcnnined 
by  Busch'a  method  by  means  of  nitron  (this  J.,  1905, 
291).  in  solutions  containing  large  quantities  of  organic 
matter,  provided  2— 2-5  c.c.  of  concentrated  sulphuric 
acid  be  added  for  each  200  c.c.  of  solution.  This  addition 
of  sulphuric  acid  prevents  any  co-precipitation  of  nitron 
oxalate  and  al.^o  the  formation  of  a  colloidal  solution 
of  nitron  nitfate.  When  both  nitric  and  nitrous  acids 
are  present,  the  latter  may  be  oxidised  to  nitric  acid 
by  means  of  hydrogen  jwroxide,  or  it  may  be  decomposed 
by  means  of  hydrazine  sulphate  {loc.  cit.) — A-  S. 

Perchlorate ;    Reduction    and  determination   ol   .     V. 

Rothmund.     Z.   anorg.   Cheni.,   1909,   62,    108 — 113. 

Althopoh  reduction  of  the  perchlorate  ion  cannot  be 
brought  about  by  the  more  common  reducing  agents, 
it  is  easily  effected  by  the  action  of  reduced  salts  of 
titanium,  vanadium,  and  molybdenum,  and  reduction 
with  titanous  sulphate,  Ti,(S04)3,  in  acid  solution, 
furnishes  a  simjilc  and  accurate  method  of  determining 
I>erchloratcs.  The  solution,  which  may  be  i>rei)ared 
by  the  electrolytic  reduction  of  titanic  sulphate  in 
sulphuric  acid,  should  contain  about  0-5  grm.-mol.  of 
titanium  and  2  grm.-mols.  of  sulphuric  acid  per  litre, 
and,  for  every  0-1380  grm.  of  potassium  perchlorate,  30 
c.c.  of  this  solution  are  used,  together  with  4  c.c.  of  strong 
sulphuric  acid  ;  the  mixture  is  boiled  for  an  hour  in  a  ' 
stream  of  carbon  dioxide,  using  a  rellux  condcn.ser, 
and,  after  cooling,  the  excess  of  titanous  salt  is  oxidised 
with  permanganate,  and  the  chlorine  determined  by 
Volhard's  method.  .Since  chlorates  ai-c  reduced  by 
titanous  salts  (this  J..  1908.  434),  it  is  easy  to  determine 
a  perchlorate  in  the  presence  of  a  chlorate,  as  the  latter 
is  reduced  also  by  ferrous  sulphate  and  other  common 
reducing  agents. — F.  .Sodx. 

Determining    nitrogen    in    saltpetre.     Klciber.     See    VII. 

Determining  nickel  in  steels.     Prettner.     See  X. 

Analysis   of  metallic    zirconium.     Wedekind    and    Lewis 
See  X. 

ORG  A  XIC—Q  UALITA  TI VE. 

P-Hydroxy-l-methylfurfurol  as  cause  of  some  colour 
reactions  of  hexoses.  Van  Ekcnstein  and  Blanksma. 
See  XVI. 

Detecting     added     water     in     altered     miU:     Kline      See 
XVIIIJ.  '^ 

Reaction   of  urotropine  and  hordininc.     Labat.     Sic  XX. 


ORG  A  NIC— QUANTITATIVE. 

Carbon  in  aliphatic  hydroxy-comjxiunds  [cellulose  i, 
cuprammonium  solution,  etc.];  Determination  of  — 
in  the  wet  way.  E.  Beri  and  A.  G.  Innes.  Ber..  lOO' 
42,   1,105—1309. 

Most  hydroxy-conipounds  of  the  aliphatic  series  underj 
complete   combustion    when    treatiKl    with    chromic    aci 
in    presence    of    concentrated    sulphuric    or    phosphor 
acid,  and  several  methods  for  the  quantitative  measup 
ment  or  weighing  of  the  carbon  dioxide  produced   ha\ 
been     proixjsed.       The     authors     have     standardised 
gasonietric  methoil  of  ])rocedure  for  the  purpose  of  dete.i 
mining  cellulose    in   cuprammonium    .solutions  and    ha'q 
found  the  same  to  ]>e  of  general  application  within  cer. 
limits.     They  prefer  to  use  a  very  concentrated  solution^ 
pure    phosjihorus    pentoxide    as    the    dehydrating    aoiJ 
since    sulphuric    acid    tends    to    give    rise    to     secondai  > 
products.      In  certain  cases,  when'  combustion  is  dillicu 
or   incom])lete.    the    addition    of    two   drops   of   mereu_ 
is    advantageous.     The    combustion    llask    has    a    shoii 
wide   neck,    fitted    with   a   ground-in   stopix-r  carrj-ing] 
tube  which  is  connected  to  the  top  of  a  Bunte's  bureia 
I    Into  the  side  of  the  neck  of  the  Mask  is  fused  a  tapp 
'    funnel   for   the    introduction    of    the    acids.     .\    quanti4 
of  substance,  calculated  to  produce  less  gas  than  wouf 
be  contained  in  the  whole  apparatus  under  atmosphcB 
pressure,  is  weighed  out  into  the  llask.  the  connectio 
are   made,    and   the   apparatus — llask   and   gas-burett 
is    completely     evacuated.     5 — 6    c.c.     of    a     saturatl 
solution  of  chromic  acid  are  introduced  and  then,  afl 
any  action  set  up  has  subsided,  5 — (i  c.c.  of  concentrat 
phosphoric  acid  solution.     The  combustion  is  completl 
by  heating  for  10  minutes,  and  the  gas  is  then  expel' 
from  the  fiask  by  admitting  hot  water  through  the  fun 
until  it  reaches  the  cork  atthe  top  of  the  burette.     Al 
cooling,  the  total  volume  of  gas  is  measured  by  conneoti 
I    the   bottom  of  the   burette  with   a   pressure   bottle 
I    taining    saturated    brine.     The    carbon    dioxide    is 

absorbed  by  means  of  a  concentrated  solution  of 

hydroxide  ;  this  reagent  is  next  removed  and  the  volu 
again  measured  over  brine.  The  difference  Ix'tween 
two  readings  shows  the  volume  of  carbon  dioxide  ))rodue 
which  is  corrected  for  the  aqueous  tension  of 
(}  of  that  of  pure  water).  The  method  affords 
quite  as  concordant  with  the  theoretical  numbers  as  ' 
method  of  dry  combustion  ;  it  is  not  ajiplicable 
substances  of  the  aromatic  series,  but  it  affords  a 
means  for  the  analysis  of  many  technical  prodn 
including  carbohydrates  and  the  salts  of  organic 
citrates,  tartrates,  etc.  When  applied  to  solut__ 
of  cellulose  in  cuprammonium  solution,  the  liquid 
weighed  into  the  llask  from  a  pipette,  the  amnnmia 
expelled  by  heating  gently,  phosphoric  acid  is  added  an.! 
the  gases  due  to  by-products  are  driven  off  by  heating 
vacuo;     the   combustion    is    then    effected    as    descrin 

-^.  F.  a , 

Indigo  in  dyed  cotton.     Knccht.     See  V. 

Determining  acid  value  of  resins.     JIarcu.s.son  and  Wis 
feld.     See  XI I  IB. 

Chloral  hydrate  method  [in   rubber  analysis].     Frank 
Marckwald.     See  XIUC. 

Tanning  analysis  u-ilh  the  Zeiss  immersion-refractom^n 
Sager.     See  XIV. 


XXIV.— SCIENTIFIC  &   TECHNICAL  NOTE? 

Clays ;     Adsorption    bi/    .     P.    Holiland.       Biocben  i 

Zeits.,   1909,  16,  220—224. 

AcroBDixo  to  Michaelis  and  Bona  (Biochem.  Zeits.,  180! 
15,  196),  kaolins  are  goo<l  adsorbents  for  albumoses, 
these  workers  consider  that  the  adsiirption  of  albumoei 
by  kaolin  differs  from  the  process  of  mechanical  adsorptioi 
According  to  the  author,  however,  of  all  varieties  of  cU" 
kaohns  are  least  suitable  for  such  cxiK-riments.  ti  i 
recommends  dark-coloured,  highly  plastic  clays  whic 
yield  large  quantities  of  colloidal  hydroxides  on  contar 
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uith  water  (see  also  this  J.,  1908,  900).  Analyses  of  three 
such  clays  are  quoted ;  these  were  found  to  contain 
'considerable  proportions  of  organic  matter  (probably  also 
of  a  colloidal  nature).  These  clays  adsorb  colloids,  and 
-Mine  complex  crystalloids  such  as  dyestuffs  {he.  cit.,  1908, 
."11.  They  adsorb  the  HCO3-  and  COj-ions  completely 
fioni  solutions  of  acid  and  nomial  carbonates  respectively, 
.iiiil  jiartially  adsorb  the  POj-ion  from  primary  phosphates ; 
till  adsorption  of  these  ions  is  perhaps  only  a  phenomenon 
,ir,  (impanying  the  interchange  of  the  alkalis  of  the  salts 
»iih  the  calcium  contained  in  the  clay.  The  colloidal 
Mil-stances  formed  by  contact  of  the  clay  with  water 
jui-ent  cellular  structures  of  large  surface  area  and 
tliercfore  of  high  surface  energy.  The  adsorption  of 
(olloidal  solutions  by  coagulated  substances  depends  on 
till'  property  of  substances  in  these  two  conditions,  of 
uniting  to  form  apparent  compounds.  It  may  be 
i.iiijcctured  that  the  meshes  of  the  coagulated  cellular 
stnicture  filled  with  water  are  too  small  to  permit 
ilitTusion  of  the  larger  coUoid  molecides,  but  large  enough 
lii  |ionnit  the  passage  of  the  smaller  crystalloid  molecules, 
^iil'stances,  such  as  dyestuffs,  of  complex  molecular 
s'lueture,  are  characterised  by  the  property  of  becoming 
'iiiieentrated  at  the  cellular  surfaces.  In  all  cases,  the 
.ulsrirption  ]iroeeeds  in  such  a  manner  that  the  hydroxides 
Ininied  from  the  clay  in  contact  with  water,  are  first 
ili-ulved  in  the  colloidal  state,  and  are  then  coagulated 
by  tlie  presence,  or  by  addition  of  electrolytes,  thereby 
talking  up,  and  retaining  in  their  cellular  structures,  the 
substances  to  be  adsorbed.  These  adsorptions  by  clays 
iiKiy  also  be  regarded  as  special  cases  of  the  general 
liik'  that  every  substance  that  separates  in  the  solid 
state  (in  these  cases,  in  the  coagulated  state)  from  the 
surrounding  solution,  retains  on  its  surface  and  in  the 
layrs  immediately  beneath,  a  larger  or  smaller  portion 
III   (lie  other  substance. — L.  E. 

Ch'tnical    action    of   light.       X/V.       O.     Ciamieian     and 
P.  Silber.     Ber.,  1909,  42.   138U— 1391. 

IMiER  the  influence  of  light  (2J  years'  exposure) 
I"  nzaldehyde  yields  benzoic  acid,  hydrobenzoin,  and  two 
I  cilvmerides  of  the  formula;,  (C'tHjO).,  (m.  pt.  245°— 
iii\'  C).  and  (CvHeO),  (m.  pt.  160°— 170°  C),  respectively. 
Tlie  latter  compound  may  have  the  constitution, 

C,Hj.CO.C(OH)(C5H5).C(OH)(CeH5).CH(CsH,).OH. 

Exposure  of  a  solution  of  dibenzylidencacetone  in  alcohol 
to  light  during  a  summer  gave  rise  to  a  white  compound 
of  the  formula.  CsjHsoO,,  which  melts  at  125°— 135°  C. 
Safrol  m  the  presence  of  a  trace  of  iodine  remained 
unchanged  by  light  after  a  year's  exposure,  but  isosafrol 
yielded  di-isosafrol.  Under  similar  conditions  methyl- 
eugenol  remained  unchanged,  whilst  isomethyleugcnol 
yielded  a  compound  of  the  composition  of  di-isomethyl- 
eugenol  as  white  needles,  m.  pt.  96°  C,  which  is  not 
identical  with  the  compound  described  by  Francesconi 
and  Puxeddu  as  melting  at  106°  C.  Mixtures  of 
benzaldehyde  and  safrol  and  isosafrol  respectively 
furnished  in  each  case  additive  products  of  the  formula, 
C,HsO,C,„Hj„0,  ;  that  from  safrol  melts  at  150°— 180°  C, 
whilst  the  one  from  isosafrol  melts  at  170° — 180°  C. 

—J.  C.  C. 


Trade  Report. 


Chemical  indnstry  of  Fiance  afcordinij  tu  the  data  upon 
which  the  proposals  for  the  veir  French  cnstemis  tariff  were 
based.  Chem.  Ind.,  1909,  32,  139—142.  (See  this  J., 
1909,  165.) 

The  industry  of  heavy  chemicals  in  France  is,  in  general, 
in  a  satisfactory  condition,  and  no  essential  alterations 
in  the  tariff  are  proposed.  For  bromine  and  bromides, 
crude  and  refined  iodine,  iodides  and  iodoform,  white  and 
red  phosphorus,  crystaUised  gaUic,  oxalic,  phosphoric, 
and  tannic  acids,  pure  oxides  of  cobalt  and  lead,  barium 
dioxide,  calcined  magnesia,  potash  from  molasses,  Varec 
soda,  caustic  soda,  sodium  bicarbonate,  sodium  salts  not 
otherwise    mentioned,    ammonia    compounds,     salts    of 


cobalt  and  silver,  lead  compounds^  acatates,  amyl  alcohol, 
ammonium  and  potassium  alums,  calcined  or  ground  alum- 
stone,  arsenates,  borax,  chlorates,  chlorides,  chromates, 
chloroform,  glycerin,  kermes  mineral,  iron  lactate,  crude 
calcium  acetate,  sodiiim  and  potassium  silicates,  sulphates, 
(piinine  salts,  sulphites  and  bisulphites,  sodium  thio- 
sid))hatc,  potassium  cyanide,  chemical  products  from 
coal-tar,  and  chemical  products  not  otherwise  mentioned, 
it  is  proposed  that  the  taxes  levied  according  to  the 
general  tariff  shall  be  50  per  cent,  more  than  those  of  the 
present  minimum  tariff.  In  recent  years  it  has  become 
a  general  practice  to  separate  the  liquid  fatty  acids  from 
linseed  oil  and  maize  oil,  and  send  these  into  France  duty- 
free as  "  oleic  acid,"  in  order  to  escape  the  taxes  on 
linseed  oil  (6  fr.  per  100  kilos.)  and  maize  oil  (12  fr.  per 
100  kilos.).  From  this  cause  the  imports  of  "  oleic  acid  " 
into  France  increased  from  485,000  kilos,  in  1892  to 
4.287,000  kilos,  in  1906,  thus  lessening  the  value  of  the 
oleic  acid  obtained  in  France  as  a  by-product  in  the 
manufacture  of  stearine.  It  is  therefore  proposed  to 
le\y  a  tax  of  1-5  fr.  in  the  general  tariff  and  1  fr.  in  the 
minimum  tariff  on  all  hquid  fatty  acids,  under  the  name 
"  oleic  acid."  Also  a  lax  of  15  fr.  per  100  kilos,  (general) 
and  10  fr.  (minimum)  on  stearine  is  proposed. — A.  S. 

Patents  Act  procedure.     Times,  May  4,  1909. 

The  Comptroller-General  has  issued  orders  amending 
the  procedure  under  Section  27  of  the  Patents  and  Designs 
Act,  1907,  and  Patents  Rules  78  to  81  ;  these  relate 
particularly  to  apphcations  for  levocation  under  Section 
27,  the  object  being  to  prevent  frivolous  and  vexatious 
applications,  which  may  be  made  merely  to  extract  in- 
formation as  to  competing  concerns. 

German  chemical   industry  in    1908.     Times  Eug.  Suppl., 
May  5,   1909. 

DiiRiN(!  April  a  number  of  the  German  chemical  firms 
pubhshed  their  annual  reports.  In  some  cases  the 
dividends  declared  are  less  than  in  previous  years,  and 
most  of  them  complain  that  the  past  financial  year  has 
been  an  unsatisfactory  one.  The  commercial  crisis 
in  America  seriously  affected  the  export  of  colours  and 
chemical  products  to  the  United  States,  and  in  Japan 
and  China  the  market  has  been  disappointing.  Recent 
political  events  in  Turkey  and  in  the  Balkan  States 
have  also  had  a  depressing  effect  upon  the  exjiort  trade. 
Reference  is  made  in  some  of  the  reports  to  the  stringent 
conditions  of  the  new  British  patents  law,  and  the  hope 
is  expressed  that  the  German  Government  will  act  before 
the  United  States  forms  a  similar  law,  and  that  it  will 
arrange  a  reciprocal  agreement.  In  the  present  year  a 
slight  improvement  can  be  observed,  and  it  is  expected 
that  normal  conditions  will  soon   be  re-established. 


New  Books. 

Laboratokittmsbuch    fCe   die     Indtisteie    deb    ver- 

KLTJESSIOTEN     tTND     KOMPROMIKTBN      GaSE.       'V^on     Dr. 

Karl  Urban.     Wilhelm  Knapp's  Vcrlag,  HaUe  a.  S. 
1909.     Price  Ml. 80. 

This  forms  Bd.  VII.  of  the  series  of  Lahoraloriumsbiichern 
fiir  chemischc  uiid  verwandte  InduMrien.  It  is  an  8vo 
volume  containing  40  pages  of  subject  matter  with  24 
illustrations,  and  the  Uquefied  and  compressed  gases 
forming  the  subjects  of  attention  throughout  the  book, 
are  the  following  : — I.  Liquefied  ammonia.  II.  Liquefied 
chlorine.  III.  Liquefied  carbon  dioxide.  IV.  Liquefied 
sulphur  dioxide.  V.  Compressed  oxygen.  VI.  Com- 
pressed hydrogen.  Of  these,  the  chemical  properties ; 
physical  constants  ;  methods  of  preparation  ■  apparatus 
used,  etc.,  arc  given. 

Chemical  Industry  on  the  Continent.  A  Report 
to  the  Electors  to  the  Gartside  Scholarships.  By 
Harolii  Baron,  B.Sc.  The  University  Press,  Manchester. 
1909.  Price  Is.  net.  Messrs.  Shcrratt  and  Hughes,  33, 
Soho  Square,  London,  W. 
8vo  volume,  containing  68  pages  of  subject  matter,  and 
an  alphabetical  index.     The  matter  is  divided   amongst 
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ten  chapters,  in  which  the  leading  Bubjeote  respectively 
figure  as  follows  :— I.  Industrial  development  in  Belgium. 
II.  The  Belgian  textile  industries.  III.  The  chemical 
mdustries  of  Belgium.  IV.  TextUe  industries  in  Northern 
iranco.  V.  Chemical  industries  in  Xortheru  France. 
VI.  Industrial  development  in  Germany.  VII.  German 
chemical  industries.  VIII.  A  typical  German  colour 
works.  IX.  Dyeing  in  Western  Germany.  X.  Patent 
protection. 

Industries  du  Plomb  et  dv  Merccre.  Par  A. 
BouciioNNET.  Tome  prtmier.—Metallurgie.  Tome  second. 
— Composes.  Octave  Doin  et  fils,  8,  Place  de  I'Odeon 
Pans.  19(19.  Price  for  Vols.  I.  and  II.,  10  frs. 
Vol.  I.— Metallurgy.  Small  8vo  volume,  containing 
287  pages  of  subject  matter,  and  the  al))hal)otical  index. 
There  are  37  illustrations.  The  work,  divided  into  parts 
I.  and  II.,  treats  of  the  metallurgy  of  lead  in  Part  I. 
and  of  that  of  mercury  in  Part  II.  Vol.  II.— Comi'Ounds.' 
Contains  339  pages  of  suliject  matter,  witli  20  illustrations, 
and  18  also  divided  into  two  parts.  Part  I.  being  devoted 
to  the  compounds  of  lead,  and  Part  II.  to  those  of  nurcury. 
At  the  end  of  the  volume  (pp.  341  to  350),  ai-e  (a)  a 
bibliographic  index  ;  (6),  the  alphabetical  index  of 
subjecte ;    and  (c),  a  systematic  table  of  contents. 

75  Jahbe  Chemischee  Forschuno  an  der  Universitaet 
ZuERicH.  Festschrift  zur  Eriiffnung  des  neuen 
Chemischen  Institute  verfasst  von  den  Studierenden 
der  Chemie.  Ernst  Blatter,  Belleiivestrasse,  66, 
Zurich,  V.  1909.  Price  4  fres.,  post  free. 
8vo  volume,  containing  100  pages  of  subject  matter, 
and  15  illustrations.  The  matter  consists  of  a  historical 
description  of  the  development  of  the  chemical  department 
of  the  .University  of  Zurich,  from  its  commencement 
in  1832  to  the  present  date,  with  biographical  sketches 
of  the  hves  and  careers  of  the  chemical  professors  from 
Lowig,  the  lii-st  professor  (1833),  to  Werner  and  Pfeiller, 
the  present  professors.  The  report  given  of  Werner's 
researches  appears  especially  valuable.  The  biographies, 
with  photo-engravings,  of  the  foUowing  professors  of 
chemistry  are  given,  with  descriptive  reports  of  their 
research  work,  and  dates  of  the  same,  with  references  — 
C.  J.  Lowig  (1833-1853);  Edw.  Schweizer  (1852-1866)- 
G.  Stiideler  (1853-1870);  J.  W'islicenus  fl8ti7-1872) : 
Victor  Merz  (I8G9-1893);  VV.  W'eith  (1871-1881); 
H.  Abeljanz  (1884  to  dato) ;  Karl  Schall  (1883-1903): 
Alfred  Werner  (1893  to  date) ;  P.  Pfeiffer  (1908  to  date). 


Patent    List. 

Where  a  Complete  Specitication  accompanies  an  Application,  an 
BBterisk  Is  afflxcd.  The  dates  given  are  (i)  in  the  ease  of  Applica- 
tions for  Patents,  the  dates  o(  Application,  and  (ii)  in  the  case  of 
Complete  Speciflcations  Accepted,  those  of  the  Offlcial  JournaU 
In  which  acceptance*  of  the  Complete  Specinr-atious  are  advertised. 

Complete  Speciflcations  thus  advertised  as  accepted  are  open  to 
Inspection  at  tlie  Patent  Oflico  immediately,  and  to  opposition 
within  two  montlis  ot  the  aald  dates. 


1.— PLANT,    APPAKATUS,    AND    MACHINERY. 
Applications. 

10,027.  Motion.     Sec  under  XVII. 

10,095.  British      Thomson-Houston       Co.        (Ucoeral 
Electric  Co.).     Production  of  high  vacua.     April  28. 

10,657.  Yates.     Steam-heating  pipe  coils  and  radiators 
for  heating,  drying,  evaporating,  &c.     May  4. 

10,502.   Do    Murrieta    and    TuUy.     Separating  liquids 
from  gases  or  vapours  by  centrifugal  action.     May  4. 

10,591.  Aktiebolaget  Swedish  Nitric  Synd.     See  under 
VI 1. 

10,771.     Morgan  Crucible  Co.,  and  Speirs.     Crucibles. 
May  6. 

10,808.  Fielding.     See  under  XVI. 

11,030.  HoUe.     Furnaces.     May  10. 


11,068.  Pointon.  Evaporation  and  drying  of  liquidi 
compounds,  &c.     May  10.  --    o  i 

11,291.  Ebbels,  McOnie,  and  Jones.     Filters.     May  11 
11,422.  Eijdman.     Evaporating  apparatus.*     May  U 

Complete  Specifications  Accepted. 

9283  (1908).  Esping.  Apparatus  for  raising  Uquid' 
May  S. 

11,088  (1908).  Macfariane.  Evaporators  for  th 
concentration  of  liquids.     May  19. 

12,078  (1908).  Gray.     High  pressure  digesters.  May  i; 

16,405  (1908).  Brooke,  and  Dempster  and  Sons.  S, 
under  II. 

17,054  (1908).  Peat.     See  under  X. 

21,623  (1908).  Brearley.  Indicator  for  determining  th 
temperature  of  heated  objects.     .May  12. 

23.289  (1908).  Falcs  and  Baldwin.  Apparatus  (6 
separating  oil  or  other  foreign  substances  from  liqukU 
May  19.  ' 

25,300  (1908).  Boult  (Bradley).  Ci-ntrifugal  machine 
for  separating  solids  from  liquids.     May  5. 

25,644  (1908).  Tiemann.  .Apparatus  for  purifyini 
solutions  by  settling.     Jlay  5. 

28,549  (1908).  Schmatolla.     S,e  under  Vll. 


II. 


S 


Carbonisation    and 


anHU 


distillation    cf 
1 


Gas-producers.*     May  12. 

Manufacture  of  produoor^ 


FUEL,  GAS,  AND  LIGHT 

.\l'PLICATI0K3. 

10,219.  Sonnenschien  and  Prager.     Liquid  for  innmft 
atiug  jjurposes.     April  29.  '^^ 

I        10,31)4.  Hutchins.     Gsis  plants.     May  1. 
I        10,376.  Hall.     Incandescent  mantles.     May   1 

10,482  and  10,484.  Schniewind.      Coke  or  like  oveatj 
May  3.  ^ 

10,486.  Schniewind.     Coking     ovens,     furnaces,     jfc^ 
May  3.  ^ 

10,745.  Weickert.     Mantles    or    incandescence    bodttti 
for  gas  hghting.     [Addition  to  No.  2572  of  1908.]*   May  64 

10,765.  Otto-Hilgenstock  Coke-Oven  Co.  (Otto  und  Co.) 
Removing  ter  from  the  hot  gases  from  coke  ovens, 
retorts,    &e.,    prior   to    recovering   ammonia.     [AdcU 
to  No.  12,809  of  1908.]*     May  6. 

10,903.  Miicke.       Incandescent  mantles.     May  8 

10,939.  Perkins.     Utihsing   anthracite    slack    or 
for  fuel.     May  8. 

11,159.   Richards 
fuel.     May  11. 

11,218.  "Fielding.     ^.,_ 

11,254.  Trachsler  and  Ernst, 
gas.     May  12. 

11,265.  Gobbe.  Gas  producers.  [Belg.  Appl.,  May  wl 
1908.]*     May  12.  =      rr  j      n 

11,315.  Fisk.     Incandescent  gas  mantles.*     May  13. 

11,442.  Gewerkschaft  der  Steinkohlenzeche  Mcnil- 
Cenis.     See  under  VII.  | 

11,527.  Crossley  and  Rigby.     Gas  producers.     May  l&j 

Complete  Specifications  Accepted.  : 

6575  (1908).  Von  Bauer.     Coke  ovens.     May  6. 

9150  (1908).  Evans.     See    under    XXIII.  , 

9377  (liWS).  Bansart,     Coke    ovens.     May    5. 

10,422  (1908).  Rincker  and  Wolter.  Obtaining  ^a 
from  tar  in  gas-producer  plant.     May  12.  1 

14,942  (1908).  W'cstinghouse  Metal  Filament  Lamp  Qw 
(Westinghouse  Metallfaden  Gluhlampenfabr.).  Produotioit 
of  tungsti'ii  filaments  for  electric  incandescence  lampa.| 
May  12. 

16,405  (1908).  Br(K)ke,  and  Dempster  and  Son«.| 
Vertical  retorts.     May  19.  , 

19,928  (1908).  Barth.  Manufacture  of  fuel  for  intemJ- 
combustion  engines.     May  5. 

20,014  (1908).  Ijike  (ibternat.  Gas  Development  Cb.). 
Manufacture  of  gas.     May  12.  , 

21,489  (1908).  Gennotte.     Gas  retorts.     .May  0. 

25,854  (1908).  Siemens  und  Halskc  A.-G.  .Manufacture 
of  eleetric  incandescence  filaments  from  tungsten  or  other 
difficultly  fusible  metal.     May   12. 

1332  (1909).  Kuzel.  Motaj  filaments  for  electric  lamps.  1 
May  10. 
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v.— PREPARING,   BLEACHING,   DYEING, 

JRINTING,  AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

9840.  Sumner.     Manufscture    of    elastdo     non-in£am- 
able  coir  fibre.     April  26. 


2853  (1909).  Siemens  und  Hakke  A.-G.  Manufacture 
of  electric  incandescence  filaments  from  tungsten.   Mav  12. 

3951  (1909).  Brirish  Thomson-Houston  Co.  (General 
Electric  Co.).  Manufacture  of  incandescent  electric  lamp 
filaments.     May  12. 

6845  (1909).  Von  Bauer.     Coke  ovens.     May  5. 

Ill— DESTRUCTIVE   DISTILLATION,  TAR 
PRODUCTS,    PETROLEUM,   AND 
MINERAL  WAXES. 
Applications. 

10,969.  Wallace  and  Reynaud.     Destructive  distillation 
of  vegetable  substances  and  resins.     May  8. 
;     11,359.  Karno  and  Naka.     Method  of  freeing  petroleum 
oil  from  smoke-producing  elements.*     May  13. 

Complete  Specifications  Accepted. 

10,892  (1908).  Seidenschnur.      Method    and   apparatus 
for  distilling  crude  petroleum.     Mav  19. 
17.054  (1908).  Peat.     Sec  under  X. 

'rV.— COLOURING    MATTERS     AND    DYESTUFFS. 
Applications. 

9888.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Hanufacture  and  employment  of  anthracene  colouring 
natters.     April  26. 

9908.  Newton  (Baver  und  Co.).  Manufacture  of  a  new 
lyestuff.     April  26.  ' 

10.187  C'assella  und  Co.  Manufacture  of  red  chromable 
lyestuffe.  [Addition  to  No.  8154  of  1909.  Fr.  Appl., 
rfav  26.  1908.]*     April  29. 

10.461  and  10.462.  Newton  (Bayer  und  Co.).  Manu- 
acture  of  azo  dyestuffs.     May  3. 

J  10,463.  Newton  (Bayer  und  Co.).  Manufacture  of 
;.nthraoene  compounds.     May  3. 

i  10.666.  Geg.  f.  Chem.  Ind.  in  Basel.  Manufacture  of 
Teen  vat  dyestuils.  [Ger.  Appl.,  May  11,  1908.]* 
Jay  5. 

10,936.  Iinray  (Soc.  Chem.  Ind.  in  Baale).  Manufacture 
f  substantive  azo  dyestuffs.*     May  8. 

11.253.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
yestuffs  and  process  of  developing  them  on  the  fibre, 
lay  12. 

11.355.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
vestuffs  and  process  of  developing  them  on  the  fibre, 
iay  13. 

11.356.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
yestuffs.     May  13. 

11,364.  Act.-Ges.  f.  Anilinfabr.  Manufacture  of  blue 
ibstantive  dyestuffs.  [Ger.  Appl.,  May  26,  1908.]* 
lay  13. 

Complete  Specifications  Accepted. 

10,387  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
t  derivatives  of  the  anthracene  group.     May  12. 

12,877  (1908).  Fowler  and  O'Meara.  'See  under 
JUS. 

15,463  (1908).  Soc.  pour  I'Ind.  Chim.  k  Bale.  Mann- 
lOture  of  p-amidophenyl-2-azimido-5-naphtholsulphonio 
?id  and  dyestuffs  therefrom.     May  5. 

17,352  (1908).  Ransford  (CasseUa  und  Co.).  Manu- 
ictnre  of  sulphide  colours.     May  19. 

18,107  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
'  anthracene  derivatives.     May  12. 

20,802  (1908).  Bloxam       (Act-Ges.       f.       AniUnfabr.). 

anufacture  of  sulphurised  dyestuffs.     May  19. 

3602  (1909).  Meistcr,  Lucius,  und  Bnining.  Manu- 
cture  of  dyestuffs.     May  5. 


9868.  Turner.     Hawking  machines"  employed  in  indigo 
I   dye- vats.     Apiil   26.* 

I  9920.  Dreaper.  Manufacture  of  artificial  silk.  April  27. 
10.189.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
I  Production  of  brown  shades  on  fibrous  material  with  or 
j  without  discharge  effects.  [Addition  to  No.  17,241  of 
I    1905.]     April   29. 

10,190.  .Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Printing  or  dveing  on  fibrous  material.  [Addition  to 
No.  17.241  of  1905.]     April  29. 

10,200.  Vedie.  Ensuring  uniformity  of  colour  in  fabrics. 
April  29. 

10,460.  Pinkus.  Increasing  the  durability  of  animal 
tissues.*     May  3. 

10,604.  Opfermann,  Friedemann,  and  A.-G.  f.  Masohinen- 
papier.  Treating  prepared  wood-cellulose  to  produce 
artificial  threads  and  nitrocellulose.  [Ger.  Appl.,  April  15, 
1909.]*     Mav  4. 

10.609.  Lake  (Empire  Duplex  Gin  Co.).  Treatment  of 
cotton.  &c.     May  4. 

10,795.  May  and  Grosvenor.     See  under  XIX. 
11,024.  Hoffman  and  Decoster.     Rapid  impregnation  of 
vegetable  fibres  in  the  cold.*     May  10. 

11,253.  Newton  (Bayer  und  Co.).     See  under  IV. 

11.354.  Newton  (Bayer  und  Co.).  Production  of  new 
threads.     Mav  13. 

11.355.  Newton  (Bayer  und  Co.).     See  under  IV. 

Complete  Specifications  Accepted. 

4586  (1908).  Brintons,  Ltd.,  and  Osbom.  Apparatus 
for  dveing,  washing,  or  bleaching  yams  and  slubbing. 
Mav  12. 

7201  (1908).  Caberti,  and  Manifattura  E.  Stamperia 
Lombarda.     Printing  on  textile  fabrics.     May  12. 

9651  (1908).  Newton  (Bayer  und  Co.).  Fixation  of 
dyestuffs  on  fibre.     May  12. 

10,289  (1908).  Boult(.Jefferson).  Bleaching  and  treat- 
ing cloth,  warjj,  or  other  textile  materials  with  liquids. 
Jlay  19. 

10,316  (1908).  Hoinkes.  Treatment  of  textile  fabrics. 
May  19. 

12.913  (1908).  Womer.  Centrifugal  drum  apparatus 
for  dyeing,  &c.     May  19. 

13.760  (1908).  Klug.  Process  and  apparatus  for  drying 
textile  and  other  materials.     May  19. 

21,840  (1908).  Verein.  Kunstseidefabr.  Making  multa- 
coloured  surfaces.     May  5. 


VI.— COLOURING  WOOD,  PAPER,  LEATHER,  &c. 

Applications. 

10.170.  .Jahn  and  Grunhut.  Dyeing,  impregnation,  or 
proofing  of  wood.     April  29. 

10,716.  Gordon.  Printing  in  natural  colours  on  paper, 
cardboard,  wood,  ivory,  or  porcelain.     May  6. 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 
9918.  Walker.     See  under  X. 

10,164.  Price.  Manufacture  of  nitrous  and  nitric 
acids,  nitrate,  nitrite,  or  sulphonitrate  or  nitrite  of  lime, 
soda,  or  potash.     April  29. 

10.171.  Nathan,  Thomson,  and  Thomson.  Manufacture 
of  nitric  acid.     April  29. 

10,465.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Absorption  of  oxides  of  nitrogen.     May  3. 

10,517.  Intemat.  Salt  Co.,  and  Tee.  Manufacture  of 
salt.     May  4. 

10.591.  Aktiebolaget  Swedish  Nitric  Synd.  Process 
and  apparatus  for  concentrating  acids.  [Swed.  Appl., 
May  6,  1909.]*     May  4. 

10.592.  Aktiebolaget  Swedish  Nitric  Synd.  Concen- 
tration of  nitric  acid.  [Swed.  AppL,  May  6,  1908.]* 
May  4. 

10,774.  Qrimm.     Sulphur  burners.*     May  0. 
10,867.  Johnson   (Badische  Anilin  und  Soda  Fabrik). 
Production  of  commeicially  pure  nitrates.     May  7. 
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11,073.  Dewey.     See  under  X. 

11.123.  Friedrich  et  Cie.  Preparation  of  sodium 
sulphite  and  aramonium  chloride.  [Ger.  Appl.,  June  20, 
1908.]*     May  11. 

11,128.  Moritz.  Apparatus  for  making  sulphuric  acid. 
[Fr.  Appl.,  Oct.  26,  1908.]*     May  11. 

11.274.  Johnson  (Badische  .Vnilin  und  Soda  Fabrik). 
Manufacture  of  nitrates.     May  12. 

11.275.  Johnson  (Badisclie  AniHn  und  Soda  Fabrik). 
Manufacture  of  calcium  nitrite.     May  12. 

11,332.  Hannan.  Manufacture  of  oxygen  and  hydrogen 
or  other  gases.     May  13. 

11,442.  Gewcrkschaft  iler  Stcinkohlenzecho  Mont-Cenis. 
Manufacture  of  aniiuoniiim  sulphate  from  distillation 
gases.     [Ger.  Appl..  Mav  1.".,  li)08.]*     May  14. 

11.525  and   11,526.     Pope.     See  under  XlllA. 

COMPLETE  Specifications  Accepted. 

26,981  (1907).  Ramsay.  Recovery  of  ojddos  of  nitrogen 
from  nir  or  other  gases.     May  5. 

13,207  (1908).  Mond  .Nickel  Co.,  Hirtz,  and  Cowap. 
Manufacture  of  cobalt  compounds  and  their  application. 
Mav   12. 

19,148  (190K).  Pipcreaut  and  Vila.  Preparation  of 
metal  sulphides  and  alkali  hydrosulpliites  from  ores  and 
other  metallic  compounds.     May  12. 

23,917  (1908).  Millet  and  Mussi.  ,\limentary  ferru- 
ginous salt.     May  12. 

28,549  (1908).  "SclimatoUa.  Kilns  for  burning  lime- 
stone, dolomite,  &c.     May  12. 

596  (1909).  Williams.  Extraction  of  sulphur  from  spent 
oxide  or  like  material.     May  12. 

1150  (1909).  Gruncr.  Sodium  peroxide  composition 
for  washing  and  bleaching  purposes.     May  12. 


VIII.— GLASS.  POTTERY,  AND  ENAMELS. 
Applications. 

9853.  Sievert.     Glass-making  apparatus.*     .ipril  26. 

9926.  Redfern  and  Sharratt.  Printing  on  pottery. 
April  27. 

11,414.  West  and  Ijowis.  Kilns  or  ovens  for  firing 
bricks,  tiles,  china,  &c.     May  14. 

Complete  Specifications  Accepted. 

13,179  (1908).  Salamon.  and  Exploration  Co.  Pre- 
paration of  china  clay.     May  12. 

25,042  (1908).  Sievert.  Manufacture  of  glass  platc.-i. 
May  5. 


IX.— BUILDING   MATERIAI^S,    CLAYS,    MORTARS, 

AND  CEMENTS. 

Applications. 

10,170.  Jahn   and   Griinhut.     See  under  VI. 
11,184.  Pavin    de    Lafarge.     Manufacture    of    cement. 
[Fr.  Appl.,  June  13,  1908.]*     May  11. 

11,414.   West  and   I^ewis.     See  under  VIII. 


X.— METALS   AND  METALLURGY. 

Applications. 

9918.  Walker.  Rcverbcratory  furnaces  for  producing 
blister  copper  and  sulphuric  acid.     April  27. 

9955.  Brand.     Extraction  of  zinc.     April  27. 

9958.  Wildbore  (Haggenmiller).  Smelting  pyritic  and 
other  sulphide  ores.*     April  27. 

10,029.  Muirhcod.  Open  hearth  steel-making  furnaces 
for  producing  higher  grade  steels  and  other  alloys. 
April  28. 

10,224.  MolcngraaflF,  Caron,  and  Keen.  Separation  of 
gold  from  ores,  sands,  gravels,  &e.     April  30. 

10,352.  Gopfert.  Recovery  of  copper  from  waste 
liquors  produced  in  pickling  metals.     May  1. 

10,381.  Simon.  Separation  of  metals  or  minerals  from 
gangue.     May  1. 

10,61S.  Jackson.     Blast  furnaces.     May  4. 


pi 


10,615.   Matthews   and    I'ini.     Treatment   of   iron 
steel.     May  5. 

10,657.  Uuthenburg.  Preparation  of  zinc  and  other 
volatile  metals  from  their  ores.     May  5. 

10,058.  Ruthenburg.  Preparation  of  zinc  oxide  for 
smelting,  &e.     May  5. 

10,790.  Simpson  and  Oviatt.  Direct  production  of 
iron  and  steel  from  oxides  of  iron.     Slay  0. 

10,947  and  10,948.  .Moeller  (Rosalt).  Extraction  of 
metals  from  their  ores  by  a  wet  process.     May  8. 

10,952.  Simpson  and  Oviatt.  Dii-ect  production  ofj 
iron  and  steel  from  oxides  of  iron.     May  8. 

10.995.  Cowpcr-Coles.  Extraction  of  iron  from  ita 
ores.     May  10. 

11,044.  Cox.  Concentrating  apparatus  for  separating 
metals,  ores,  &c.,  in  wet  recovery  processes.     May  10. 

11,073.  Dewey.  Treatment  of  arsenide  ores  and 
compounds.*     May  10.  [ 

11.263.  Pezzolato.  Treatment  of  pyrites  ashes.*' 
May   12. 

11,376.  Ebliw  Vali'  Steel,  Iron  and  Coal  CV).,  and  others^ 
Treatment  of  spathic  and  other  ores  for  use  in  blast 
furnaces.     May  13. 

(Iomplete  Specifications  Accepted. 

12,042  (1908).   Duke.   MetaUic   alloys.     May   12. 

14,093  (1908).  Baradue-Muller.  M'etaUurgieal  praoea 
for  obtaining  alloys  and  steels  containing  silioon^ 
May  12. 

15,176(1908).   Loiseau.     Manufacture  (jf  zinc.     May  1(1 

17,054  (1908).  Peat.  Ajjparatus  for  subjecting  ores 
shale,  coal  iVe.,  to  the  aetifin  of  heat,  especially  for  treating 
iron  ore  or  ironstone  shale.     May  5. 

17.610  (1908).  Siemens  und  Halske  A.-G.  Increa«n(] 
the  ductiUty  of  tungsten.     May  5.  ' 

19,148  (1908).   Pipcreaut  and  Vila.     See  under  VIL 

23,068  (1908).  Higgins.  Recovery  of  tin  from  til 
sera]).     May  .S. 


XI.— ELECTKU-CHEMISTRY     AND 
METALLURGY. 
Applioations. 


ELECTRO- 


10,655.  Cowper-Coles.  Elcctrodeposition  of  iron 
May  5. 

10,791.  Schauli.  Electrolyte  for  galvanic  l)atterict 
applicable  also  as  an  emulsion  for  photograpliic  negative 
and  as  an  electrolytic  resistance  for  electric  eurreoto. 
May  6. 

10,834.  Fahn.     Depolarisers     of     galvanic     batteriei   iji 
May  7. 

10,911.  Niblett.     Electrolytic    apparatus.     May    8. 

11,060.  Johnson     (Chem.     Fabr.     firiesheim-Elektron     :i,W9 
Production  and  maintenance  of  long  electric  ares.   .May  H       '" 

11,166.    Oiesser.     See    under    Xlll/f. 

11,317.  Rooper  and  Belcher.     Electric  furnaces.  May  l: 

11,480.  Hiorth  and  .Sodcrbcrg.  Electric  inductio. 
furnaces.     f.Vppl.  in  Norway,  May   16,   1908.]*     May  !• 

Complete  Specifications  Accepted. 

16,885  (1908).  Lake  (Standard  Varnish  Works).  Soli 
eleoteic  insulating  compounds.     May  12.  IT.-Ii 

28,276  (1908).  Voelker.     Electric '  furnaces.     May  12. 

6267  (1909).  Stoinert  and  Stein,  .\pparatu8  for  eleotr 
magnetic  separation.     Jlay  6.  W6. ! 

'    iiiliii 


XII.— FATTY  OILS,  F.\TS.  WAXES.  AND  SOAP 
Applications. 

10,075.  Newton  (Bayer  und  Co.).  Medicinal  loai 
April  28. 

10,016.  Dorncr.     See  under  XIV. 

Complete  Specifications  Accepted. 

9758'(1908).  Barbe,  Gart-lli,  and  De  Paoli.  Saponi 
cation  of  fatty  materials  by  means  of  ammonia.     May  I 

11,597  (1908).   Fischer.'  Production   of   lecithin,   fa 
oil,   and   cholesterin.     May   19. 
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'  23,698  (1908).  Boult  (Fischer).  Apparatus  for  use  in 
manufacturing  soap.     May  12. 

24,836(1908).  Barbi!-,  Garelli,  and  De  Paoli.  Separation 
of  solid  from  liquid  fatty  acids.     May  12. 

24,837  (1908).  Barbe,  Garelli,  and  De  Paoli.  Trans- 
formation of  liquid  into  solid  fatty  acids.     May  12. 

24,838(1908).  J3arb6,  Garelli,  and  De  Paoli.  Obtaining 
SOI  la  and  potash  soaps  from  ammonia  soaps.     May  12. 


XI II.— PIGMENTS,  PAINTS;  BESINS,  VARNISHES 

INDIA-RUBBER,  &c. 

{A.)  Pigments,   Paints. 

Applications. 

10,073.  Newton      (Bayer      und      Co.).      Preservative 
[preparations.     April  28. 

11.525.  Pope.     Manufacture   of   white   lead.     May    15. 

11.526.  Pope.     Manufacture  of  lead  oxide  and  preparing 
'it  for  conversion  into  red  lead  or  other  lead  compounds. 

May  15. 

Complete  Specification  Accepted. 

16,520  (1908).  Hughes.  Manufacture  of  subUmed 
white  lead.     May  12. 

(B.) — Resins,  Varnishes. 
Applications. 

10,969.  Wallace  and  Reynaud.     See  under  III. 

11,166.  Diesser.  Substances  to  be  used  as  varnishes 
and  for  impregnation  and  insulation.  [Comprised  in 
No.   16,737,  Aug.   8,   1908.]*     May   11. 


Complete  Specification  Accepted. 

O'Meara.     Extraction 


12,877  (1908).  Fowler    and 
lac-dye  and  shellac.     May  5. 


of 


(C.) — India-Bubeeb. 
Applications. 

10,267.  Howard  (Evans  and  Lister).  Rubber  substi- 
tute.    April  30. 

10,537.  Wheatley.  Manufacture  of  indiarubber 
substitutes.     May  4. 

10,956.  Wallace  and  Reynaud.  Synthetic  production 
of  indiarubber.     May  8. 

10,972.  Wallace  and  Reynaud.  Treatment  of  isoprene. 
May  8. 

Complete  Specifications  Accepted. 
11,949  (1908).  D'Aloe.  Indiarubber         compound. 

1  May  19. 

14,859  (1908).  Rutgerswerke  A.-G.  Manufacture  of 
filling  compositions  for  addition  to  rubber  and  other 
gums.     May  19. 

20,896  (1908).  Flamant  and  Worms.  Separating 
rubber  from  resin  in  latex  and  resinous  products.     May  5. 


XIV.— TANNING,    LEATHER,     GLUE,     SIZE,     &c. 

Applications. 

10,616.  Dorner.  Extraction  of  glue  and  fats  from  bones 
and  skins.     May  5. 

10,661.  Spigno.  Solutions  for  treating  leather,  skins, 
and  hides.     May  5. 

10,667.  Spigno.  Treatment  of  tanned  hides  and  skins. 
May  5. 

Complete  Speclfications  Accepted. 

9652  (1908).  Mills  (Harrington  Co.).  Size  composition. 
May  12. 

10,201  (1908).  Reddan.  Material  of  the  nature  of 
Ifather  and  method  of  manufacturing  same  from  hides. 
May   19. 

2.504  (1909).  Maekay.  Leather  product  and  process 
.   of  making  same.     May  12. 


XV.— MANURES,  &c. 
Complete  Specifications  Accepted. 

11,644  (1908).  Harrison.  Manufacture  of  fertilisers. 
May  5. 

21,590  (1908).  Carlson.  Production  of  fertilisers. 
May  12. 

25,958  (1908).  Soc.  Gen.  des  Engrais  Organiques. 
Conversion  of  refuse  and  sewage  into  manure.     May  19. 

XVI.— SUGAR,   STARCH,   GUM,   &c. 

Application. 

10,808.  Fielding.  Means  for  drying  starch  and  similar 
substances.     May  7. 

XVIL— BREWING,    WINES,    SPIRITS,    &c. 

Applications. 
10,027.  Motion.     Apparatus  for  drying   brewers'   draff 


of    yeast.     [Ger.    Appl., 
Co.     Treatment    of 


and  other  material.     April  28. 

10,458.   Braasch.     Production 
May  5,  1908.]*     May  3. 

10,671.  Dand,    and    Sharpe    and 
beers.     May  5. 

11,277.  Allen.  Treatment  of  beer  and  other  fermented 
liquors.*     May  12. 

XVIIl.— FOODS ;     SANITATION,    WATER 
PURIFICATION;!  AND  DISINFECTANTS. 

(.4.) — Foods. 
Applications. 

9883.  Girard.  Cereal  foods  and  the  manufacture  there- 
of.*    April  26. 

10,033.  Bathgate.     Bread-making  flour.     April  28. 

10,277.  Henri,  Helbronner,  and  von  Recklinghausen. 
Treatment  of  foods  and  other  products  which  undergo 
fermentation.     April  30. 

10,445.  Mislin.  Utilisation  of  the  waste  product  of 
milled  or  ground  cereals.*     May  3. 

Complete  Specifications  Accepted. 

5133  (1908).  Frye.  Production  of  a  solid  from  milk. 
May  12. 

23,183  (1908).  Boult  (Electric  Meat  Curing  Co.). 
Curing  i^rocess.     May  19. 

{B.) — Sanitation  ;     Water   Pukification. 

Al'PLICATIONS. 

10,261.  Spencer.     Materials  for  purifying  air.     April  30. 

11,421.  Eijdman.     Treatment  of  sea  water.*     May  14. 

11,471.  Didelon  and  Braut.  Apparatus  for  rendering 
soluble  and  nitrifying  sewage  and  other  waste.  [Fr. 
Appl.,  June  29,  1908.]*     May  14. 

Complete  Specification  Accepted. 

25,958  (1908).  Soc.  Gen.  des  Engrais  Organiques. 
See  under  XV. 

XIX.— PAPER,   PASTEBOARD,   &c. 
Applications. 

9813.  Horslield  and  Horsfield.  Manufacture  of  wall- 
paper.    April  26. 

9968.  Beck.  Apparatusfor  making  half-stuff  from  peat, 
turf,  or  other  fibrous  material.*     April  27. 

10,604.   Opfermann  and  others.     Sec  under  V. 

10,795.  May  and  Grosvenor.  Apparatus  .'or  coating 
and  drying  paper,  cloth,  &c.*     May  6. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

10,074.  Newton  (Bayer  und  Co.).  Manufacture  of 
pharmaceutical  compouilds.     April  28. 
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11.108.  Wellcome  and  Pyman.  Mftnufaotiire  of 
therapeutic  compounds.  [Addition  to  No.  314  of  11)09.1 
May  11. 

11.109.  Wellcome  and  Barger.  Manufacture  of  thera- 
peutic compounds.  [Addition  to  No.  1500  of  1909.] 
.May  II. 

11.110.  Wellcome  and  Bargcr.  Synthesis  of  physiologi- 
cally active  bases.  [Addition  to  No.  l.Wl  of  1909.] 
May  11. 

CoMPLBTB  Specifications  Accepted. 

Il..")it7  (1908).  Fischer.     See    under    XII. 

17,132  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
of   therapeutic   compounds.      May    12. 

22,167  (1908).  Gehe  und  Co.,"  A.(;.,  and  Fey.  Dry 
preparation  of  cod-liver  oil  and  malt  extract.     May  19. 

24.831'.  ntid  24.837  (1908).  Barhv  and  others.  See 
under  XII. 


XXI.— PHOTOOR.\PHI(;  MATERIALS  AND 
PROCESSES. 
Applications. 


10,059.  Weigcrt-Steme.     Colour  photography,  .\pril  2< 
10,284.   Wilson.     PliotograjAic    emulsions.     April   30,' 
10,611.   Bcrthon.      Three-colour  photographic  jirocegaei 
May  4. 

10,791.  Schauli.     .S>f  under  XI. 

Complete  Specipications  Accepted. 

8949  (1908).  Merkd.     Colour   photogiaphv.     May  6.] 
9044     and     9693     (1908).   miitfield.     Manufacture    c| 
colour  screens  for  colour  photography.     May  5. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

.Applications. 

9992.  Schmitz.     Manufacture  of  igniting  compositioiu 
April  27. 

11,179.   Bowcn.     Explosives.     May   11. 

XXIII.    CENERAL     ANALYTICAL     CHEMISTRf. 

CnMPLKTE   .'^PKCIFK  ATIONS   AcCKPTKD. 


9ir>0    (1908).   Evans.     Apparatus    for    measuring    aw)  J 
9900.  Wilson.         Photographic     emulsions     of     silver       indicating  the  explosive  and    calorific  values  of    gaseoni 
phosphate.     April  26.  mixtures.     May  5. 

992">.   O'Brien         ~ 


AprU  27. 


(Thornton).         Photographic        lilms. 


972()  (1908).  Weiss.     Estimation  of  uric  acid  in  urine.  I 
May   12. 
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TWENTY-EIGHTH  ANNUAL  MEETING. 

LONDON. 
Wednesday,  May  20th,  1909. 

The  twenty-eighth  Annual  General  Meeting  of  the 
Society  was  held  in  the  Jehaiighicr  Hall,  Imperial 
Institute,  South  Kensingtou,  on  Wednesday,  May  "iOth,  the 
President,  Prof.  R.  ileldola,  F.R.S.,  in  the  chair. 

The  Minutes  of  the  last  meeting  were  read  and  con- 
tirined. 

On  the  motion  of  Sir  Robert  Pullar,  seconded  by  Dr. 
Hugo  Muller,  F.R.S.,  Messrs.  C.  D.  McCourt  and  E. 
Lindcr  were  appointed  scrutators  of  the  ballot. 

The  President  then  declared  the   ballot  closed. 

The  Secretary  (Mi-.  C.  t4.  C'resawell)  then  read  the 
Report  of  the  Council,  as  follows: — 

REPORT    OF    COUNCIL. 

The  number  of  members  on  the  register  is  4,323  as 
compared  with  4,520  at  the  last  Annual  Meeting.  During 
the  ten  months  258  members  have  been  elected  as  compared 
with  270  last  year,  and  the  losses  have  been  455  as  against 
269.  This  loss  is  due  to  the  provisions  of  By-law 
12,  which  allow  less  latitude  than  the  old  By-law  to 
members  who  do  not  pay  their  subscriptions  within  the 
speciided  time.  There  were  40  deaths  as  compared  with 
47  last  year. 

The  names  of  the  members  removed  by  death  are  : 
Dr.  Jas.  Bayncs.  Alex.  Bottle,  Harold  G.  S.  Brown,  0.  F.  T. 
Carlsson,  J.  Trevor  Cart,  A.  V.  Cunnington,  J.  K.  Field, 
S.  P.  Franchot,  Sir  J.  Christopher  Gamble,  J.  C.  Garnaus, 
Holbrook  Gaskell,  Dr.  George  Gore,  W.  J.  W.  Gunther, 
W.  M.  Habirshaw,  W.  H.  Hacking,  R.  H.  Harland, 
Dr.  H.  A.  llunicke,  Jas.  S.  Hutton,  R.  V.  Jackson,  Paul 
Jantzen,  S.  H.  Johnson,  John  A.  Just,  R.  Lucas,  C.  F. 
McCombie,  S.  Mellor.  Charles  Mook,  Harry  Nicholsor. 
Staiiden  Paine,  G.  H.  Parker,  Dr.  F.  Plath,  T.  Home 
Redwood,  W.  P.  Rix,  J.  W.  Spencer,  S.  J.  Steel,  Sir 
Thomas  Stevenson,  J.  F.  Swanson,  Howard  Ward,  Sir 
Thomas  Wardle,  H.  D.  Warren,  and  A.  Zumbeek. 

Eight  candidates  having  been  nominated  to  fill  four 
vacancies  among  the  ordinary  Members  of  Council, 
a  ballot  is  required  on  this  occasion.  In  accordance  with 
the   provisions   of    By-law    26,    the   names   of   the   Hon. 

,  Treasurer,  Hon.  Foreign  Secretary,  and  Auditors  are 
"ict  forth  on  the  Ballot  paper. 

Under  By-law  38,  the  Council  may  make  Regulations, 
^uhji'ct  to  approval  by  an  Annual  General  Meeting,  and, 
accordingly.  Regulations  dealing  with  the  subscriptions 
and  entrance  fees  of  Members,  the  procedure  of  the 
Annual  (.Jeneral  Meeting,  the  expenditure  of  the  Society's 
funds  by  Committees,  and  the  elections  of  Local  Sections 
will  be  submitted  to  this  meeting  for  approval.  These 
Regulations  merely  continue  the  procedure  set  forth 
in  the  By-laws  of  the  Society  of  1881. 

)     Standing  Orders  for  regulating  the  proceedings  of  the 

'Council,  and  Rules  for  the  Guidance  of  the  Publication 
Committee,  Otficers,  and  others  in  the  production  of  the 
louriial  are  also  in  course  of  preparation. 
A  General   Purposes   Committee   has   been   formed   for 

iconaultativc  and  advisory  purposes,  especially  in  regard 

'to  finance  and   investments. 

By-law  58  gives  the  option  of  investing  the  Society's 
funds  either  in   the   names  of  Trustees  or  in   the   name 

,''f  the  Society.  The  latter  alternative  has  been  chosen, 
and  the  securities  have  now  been  transferred  from  the 
names  of  Dr.  George  Beilby  and  Mr.  David  Howard,  the 
lurviving   Trustees,    to   the    name   of   the   Society.     The 

jaearty   thanks   of   the   members  are  due  to  the  'Trustees 


for  their  long  and  arduous  services,  and  to  Mr.  S.  Godfrey 
Hall,  as  an  executor  of  the  late  Hon.  Treasurer  and 
Trustee,  Mr.  Samuel  Hall,  for  the  assistance  he  has 
rendered. 

The  Hon.  Treasurer  will  lay  his  financial  report  before 
the  meeting. 

Among  the  items  of  extraordinary  expenditure  during 
the  past  year  appears  the  Decennial  Index,  the  total 
cost  of  which  has  been  about  £3,000.  Three  thousand 
copies  have  been  printed,  and  the  sale  price  for  each  copy, 
exclusive  of  postage,  has  been  fixed  at  ten  shillings,  so 
that  if  every  cojjy  were  sold,  the  charge  upon  the  funds 
of  the  Society  would  be  £1,500.  So  far,  only  some  1,2()0 
copies  have  been  sold,  though  it  is  hoped  that,  as  more 
members  realise  its  value,  some  further  sales  will  be 
made.  Serious  consideration  will  be  necessary  before 
another  Decennial  Index  is  undertaken. 

Dr.  Charles  E.  Fawsitt  has  resigned  his  post  as  Hon. 
Secretary  of  the  Scottish  Section  on  his  acceptance  of  the 
post  of  Professor  of  Chemistry  at  the  University  of  Sydney, 
N.S.W..  in  succession  to  Prof.  A.  Liversidge,  F.R.S. 
The  meeting  will  surely  wish  to  be  associated  w'ith  the 
vote  of  thanks  accorded  by  the  Council  to  Dr.  Fawsitt 
for  his  services,  and  to  congratulate  him  on  his  appoint- 
ment. 

Mr.  Thomas  Tyi-er  has  retired,  by  seniority,  from  his 
position  as  representative  of  the  Society  on  the  Board 
of  the  National  Physical  Laboratory,  and  Mr.  Walter 
F.   Reid  has  been  elected  in  his  place. 

Messrs.  Wm.  Burton,  J.  T.  Dunn,  Noel  Heaton,  Douglas 
Herman,  Walter  F.  Reid,  and  W.  P.  Rix  have  been 
appointed  to  serve  on  a  joint  committee  promoted  by 
the  English  Ceramic  Society  to  consider  questions  con- 
nected with  refractory  materials  of  all  kinds. 

Messrs.  J.  E.  Stead  and  G.  T.  HoUoway  have  been 
appointed  to  represent  the  Society  at  a  Congress  at 
Copenhagen  promoted  by  the  International  Association 
for   Testing   Materials. 

The  Council  trusts  that  the  Members  of  this  Society 
will  do  all  in  their  power  to  render  the  International 
Congress  of  A])plied  Chemistry  a  success,  by  attending 
the  meetings  and  taking  part  in  the  proceedings. 

Mr.  R.  Forbes  Carpenter  moved  the  adoption  of  the 
Report.  Some  very  distinguished  men  had  l)een  removed 
by  death,  including  Mr.  Holbrook  Gaskell.  Dr.  (ieorge 
Gore,  Sir  Thomas  Stevenson,  and  Sir  Thomas  Wardle. 
The  Decennial  Index  was  a  most  valuable  addition  to 
the  Journal,  and  it  was  to  be  hoped  that  those  who  valued 
the  Index  would  make  its  benefits  still  further  known  ; 
in  fact,  no  member  who  wished  to  make  good  use  of  the 
Journal  could  dispense  with  it.  After  referring  to  the 
retirement  of  Mr.  Tyi'er  from  his  position  as  represen- 
tative on  the  Board  of  the  National  Physical  Laboratory, 
he  said  they  might  congratulate  themselves  on  the  choice 
of  a  successor,  for  Mr.  Reid  was  one  of  the  earliest  to  draw 
the  attention  of  the  Society  to  this  very  important  matter, 
and  it  was  a  letter  from  him  to  Lord  Bayleigh  which 
induced  the  Royal  Society  to  appoint  two  representative.s 
from  that  Society  on  the  Board. 

Prof.  A.  Liversidge,  in  seconding  the  motion,  said 
they  were  deeply  indebted  to  the  Council  for  the  work 
they  had  done. 

The  motion  was  put,  and  carried  unaninuuisly. 

Report  of  Honorary  Trm><tirer. 

The  Hon.  Treasurer  (Mi\"'  Thomas  Tyrer)  drew 
attention  to  the  slight  deficit,  as  .showni  bv  the  Balance 
Sheet,  of  £183  Is.  Id.,  which  was  thv  tot.al  deficit  after 
every  po.ssilile  liability  had  been  settled,  and  after 
defraying  (he  cost  of  the  Decennial  Index,  which  was 
very  heavy.  In  the  year  1908  they  paid  under  that 
heading  £1,064  2s.  8d.,  and  the  year  before  £680;  the 
sales  in  the  two  years  amounted  to  £180  and  £470  respec- 
tively, which  was  not  very  satisfactory.  Speaking  as  a 
manufacturer,  he  would  not  be  without  it  if  it  cost  five 
times  the  money  ;    in  fact,  it  was  an  absolute  necessity 
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EXPENDITURE. 


To 


£    ».    rf. 


Jiiuriml   —   Editorial   ami   Sundry 

expenses — 

Editor's  Salary 671     8  0 

Do.  Expenses 44  18  9 

Do.  Assistants   52    0  0 

.VlMtractors  571     9  8 

Sub- Editor's  Salary 150    0  o 

Indexini;  Journal 86     9  0 

ForeiRii  Jouniftls  11  14  G 

Sundry  do 14  12  4 

I'ri'ncli  and  U.S.A.  Patents  and 

Specifli-ations    69     5  7 

Insurance  o(  Stock  1     9  6 

1573     7  2 

Publishing  expenses    2433  18  0 

Decennial  Index — 

Compilation  expenses 424  10  0 

Publlsliing  do 639  12  8 

Sectional  expenses — 

Dirniinghani  and  Midland 25     0  0 

Canadian  37  12  0 

LiveriHHil 24  16  4 

London    116     8  4 

Manchester   57     8  4 

Ncwcastlc-on-Tvne    25  18  7 

New  EnRland,  U.S.A .M     0  0 

New  York,  U.S.A 200     0  0 

NottiuKliam 15  16  6 

Scottish 19     9  5 

Yorkshire 34    6  0 

Annual  Meeting  expenses    

Working  expenses — 

Secretary's  Salar>'  and  Honora- 
rium    350     0  0 

Assistant  in  Office 200     0  0 

Honorarium  I'l'reasurer's  Assis- 
tant)    52  10  0 

Clerical    Assistance    (late    Hon. 

IVeasurer) l.i     0  0 

1)0.  (Hon.  Treasurer)  12     0  0 

Do.  (Secretary)    20  13  6 

Rent,  I.ixliting  and  Cleaning..  201  17  2 

Stationery  and  liiiiding 85     2  6 

Postage,    r.ank    charges,    Tele- 
phone, ami    Sun-lry  expenses  100     4  0 

Law   Costs   and   other  expenses   in 
connection  with  Charter   . . . 


4006 


1064 


611    15      0 

150     II     II 


916     7 
13  lit 

ISO     6    ( 


£7300     3     2 


INCOME. 

£<.(/.       i.     $.   i 

Ity   Entrance  Fees  257     5     0 

,,    Life  Compujition  Fees 56  11     3 

313  1« 

..    Annual  Suhsi-riptions 5165  15 

„    Jouniul— 

AdverliseincnU 285  14  1 1 

Sales 630   12     9 

,,    Collective  Index — Sub.^criptions  ... 

,,    Decennial  Index^Salcs 

„    Dividends  and  lnteri*t  on  Invest- 
ments — 
£    s.    d. 
4476     u     2  Metropolitan  3"o  Con- 
solidated             12V   11     » 

1000     0     0  New      Zealand      :i"„ 

(1945)     2H   10     0 

485     4    8  New  South  Wales  3% 

(1935)     13   16     6 

1231      II   10  Consols  2J% '20     4      8 

600     II     0  lias    Light  and  Coke 

Co.  3";,  Consolidated         IT     2     0 
1084   13     4   North     British     Kly. 

■J",,    Consold.     Lien         30  18     4 
IIHMi     II     II   Midland      i;ly.      2i"u 
Perpetual        Preter- 

enre      40     ."i     8 

15011     0     0  Creat    Eastern    Uly. 

4%  Irredeemable..         57     «  10 
673     0     0  South    Eastern    Rly. 

44%  Preferred '28  15     4 

1000  0  0  Metropolitan  WaU-r 
Hoard  3%  Deben- 
ture           28  10     0 

2110  0  II  Nottingham  Joint 
Station  3".'>    IK'beii- 

ture    5   14     0 

12S0     II     0  Ureal    Western    Kly. 

.'t"o  linaranteed   ...  5l»     ^ 

800     II     II  Creat   Northern   Rly. 

■.i"'„   Dehenture 22   16     0 

45U     II     0  .Ni/ttingliiun  and 

liraiithani         Canal 
4%  Consold.  Lien  .  17     6     4 

Interest  on  Deposits         19  16    7 


Excess  of  Expenditure 
for  year  1908 


ivir  Income 


to   any    manufacturer   or   technical    man.      In    addition, 

the  exjK'nditurc  involved  by  (he  Charter  had  ninounted 
to  £37'2  l'2s.  8d.  during  1008,  and  in  the  previous  v''ar 
£.13'2.  Had  it  not  licen  for  those  two  extraordinary 
items  of  expenditure,  which  would  not  occur  again,  there 
would  have  been  a  c  msideralile  surplus  on  the  year's 
working.  The  aveia^'e  sinjiliis  of  late  years  had  lioen 
.something  like  £350  or  £3(iO,  and  he  had  no  doiilit  that 
eoiild  lie  maintained  by  judicious  management.  He  also 
called  attention  to  the  value  of  their  investments,  which 
this  year  a])peared  as  £1.5.500,  as  ncainst  fl0„554  last 
year,  owinR  lo  the  depreoiulion  in  seeiiritles.  The  jiresent 
auditors  Ihinight  that,  altliough  tlie  dividends  were 
praeliiiiUy  llie  siiine,  the  nitiial  vahie  :\t  whieli  the  Stocks 
I'oiild  be  realised  at  the  date  at  which  the  .-Vccoiints  were 
made  up  should  ap|K'ar  in  the  Balance  .Sheet,  an  opinion 
which  ne  thought  the  members  would  endorse.  Ho 
had  only  to  add  that  these  deficiencies  were  really  onlv 
apparent. 

.Mr.  A.  C.  Chapman  moved  the  adoption  of  the  Report 
of  the  Honorary  Treasurer.  A))art  from  the  fact  thai 
the  ex))enditiin-  exceeded  llie  income  during  the  jmsl 
year,  but  only  lo  :i  sin.ill  aiiioinil,  and  bearing  in  mind 
the  extraordinary  expnditiire  incurred,  they  must  all 
agree  that  the  .Statement  was  exeoedinply  s.il  isfaclory. 
and  for  that  they  were  indebted  in  no  small  degree  to  the 
services  of  the  Honorary  Treisiircr.  They  all  thoroughlv 
appreciated  the  great  services  he  had  rciulered,  and  w.'xs 


rendering  to  the  Society,     He,  therefore,  in  moving 
adoption  of  the    Report    also    movc<l    that    their   heart 
thanks  be  given  to  the  Honorary  Treasurer  for  the  serrioe 
he  had  so  admirably  and  so  ungrudgingly  rendered,       , 

Dr.  Hugo  Erpmann  seconded  the  motion,  which  w« 
carried  unanimously. 

Mr.  TviiER  said  he  highly  appreciated  the  good  fediU 
of  his  fellow  members.  He  believed  in  the  Scsicty  ani 
therefore  he  worked  for  il.  but  they  wanted  it  to  increiM 
and  although  it  never  was  in  a  bet  ter  position  for  exercWo 
the  great  benefits  which  il  did  for  this  and  other  eouiitrie* 
Btil!  every  member  ought  to  be  a  missionary,  and  cndeaTOf 
to  obtain  more  members.  ^ 

President's  Address. 


EDUCATION     AND     RESEARCH     IN     APPLIED, 
CHK.MI.STRY. 

Bv  Raihaki.  Mkmi.ii.a,  F.R.S. 

It  is  the  iirivilegc  of  the  occiiimnt  of  the  Pn-sidentii 
Chair  of  the  Society  of  Chemical  Industry  to  addre' 
the  members  on  a  subject  of  his  own  choice,  and.  in  tl 
case  of  Presidents  who  are  or  have  been  nelivcly  engage 
in  some  branch  of  chemical  industry,  it  is  only  natun 
to  expect  that  there  should  be  from  iliis  chair  an  author 
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BALANCE    SHEET    31st    DECEMBER,    1908. 


Cr, 


£  s.  d. 

0  Sundry  Creditors  607  8  7 

„    Subscriptions  received  in  adv.anee 3:il  5  0 

„    Aeeumulated  Fund — 

3 Ist  December,  1908    15.(115  8  11 


£16,554     2     6 


£      s.    d. 
By  Sundry  Debtors  (Publisliers,  *c.) .  . 
,,    Dividend      on      Investments      out- 
standing   

.,    Cash  at  Banlt 

,,    Investments  (talten  at  present  value) — 
£    s.    d. 
447B     0     2  Metropolitan  3%  Con- 
solidated        4163     2     1 

1000     0     0  New      Zealand      3% 

(1945) 870     0     0 

485     4     8  New  Soutli  Wales  3% 

(1935) 422     3      1 

1231      0   10  Consols  2*    % 1031    15     4 

600     0     0  Gas    Light  and  Coke 

3%  Debenture  ...     507     0     0 
1084  13     4  North     British     3% 

Coiisold.  Lien 900     5     6 

1696  0  0  Midland  Rly.  2i% 
Perpetual  Prefer- 
ence        1187      4     0 

1609     0     0  Great    Eastern    Ely. 

4%  Irredeemable  .    1629  14     5 
673     0     0  South    Eastern    Rly. 

4J%  Preference  . .     747     0     7 
lOOo     u     0  Metropolitan     Water 
Board  3%   Deben- 
ture       922  10     0 

200     0     0  Nottinsham        Joint 

Station  3% 166     0     0 

1260     0     0  Great    Western    Rly. 

5%  Guaranteed  ..    1762  10     0 
800    0     0  Great  Northern  Ely. 

3%  Debenture  ...     696     0    0 
450     0     0  Nottingham  and 

Grantham       Canal 
4%  Consolidated  .     495     0 


£     8.    d. 
445     3   11 


3.68   13 
250     0 


15,500     5     0 


£16,554 


We  have  examined    the  foregoing  Income  and  Expenditure  Account  for  the  year  1908,  and  Balance  Sheet,  dated  3l8t  December, 
'OS,  and  have  verified  the  Investments  and  the  balance  at  the  Bankers.     In  our  opinion  the  accounts  correctly  show  the  position 
the  Society  at  31st  December,  1908. 


Old  Jewry  Chambers,  London, 
5th  May,  1009. 


NORTON,    FEASEY    &    SLADE. 

Chartered  Accountantg. 


tive  pronouncement  concerning  that  branch  of  the 
dustry  of  which  he  is  the  representative.  But  it  hag 
so  been  tlie  custom  in  this  Society  for  tlie  Presidency 
be  held  both  by  men  identificfi  with  t!ie  industrial 
ie  of  ehrniistry  and  liy  those  representative  of  its  purely 
ientific  and  academic  side.  If,  on  the  jjresent  occasion, 
venture  to  express  the  opinion  that  this  custom  is 
wise  one,  it  is  for  no  personal  reasons,  but  because  its 
cognition  by  our  Society  proclaims  i)ublicly  that  principle 
bieh  it  has  been  one  of  the  main  objects  of  my  life  to 
)hold — the  interdependence  of  Science  and  Industry. 
In  which  capacity  I  have  been  called  upon  to  discharge 
ehonourable  duties  of  this  office  it  is  not  for  me  to  decide. 
can  lay  claim  to  have  had  some  direct  experience  in 
anufactuiiiig  chemistry,  but  for  nearly  a  cjuarter  of  a 
ntury  my  duties  as  a  Professor  have  made  me  respon- 
ole  for  the  training  of  students  who  have  entered  the 
echnical  College  at  Finsbury  presumably  with  the  object 

becoming   industrial   chemists,   and    1    shall   therefore 

only   following   the   example   of    my    ))redccessor3   in 
leoting  as  the  subject  for  an  address  that  topic   with 
lioh  my  later  occupation  has  made  me  most  familiar, 
!.,  the  educational  side  of  industrial  chemistry. 
It  may  be  useful,  by  way  of  ]irelude,  to  indicate  some 

the  reasons  why  it  appears  to  me  necessary  for  this 
oiety  to  make  its  voice  heard  just  now  in  the  educational 
rid.  We  have  already  made  some  incur.sions  into  this 
>main.     The  subject  has  occasionally   been   dealt   with 

Sectional  Cluiirmcn,  and  in  1899  the  President  of  the 
ciety,  Dr.  0.  Beilliy.  gave  a  most  valuable  address  on 
Che  Relations  of  tin-  Society  to  Chemical  Engineering 
d  to  Industrial  llcsearch  " — an  address  of  especial 
ight  as  coming  from  a  technologist  who  has  inteiested 
nself  in  the  educational  side  of  the  subject.     A  decade 


has  elapsed  since  the  delivery  of  that  address  and  now 
the  question  of  the  training  of  industrial  chemists  has 
again  been  raised.  The  cjuestion  is  by  no  means  a  new 
one — it  has  been  slumbering  for  some  years — but  it  is 
only  recently  that  it  has  taken  the  more  definite  form 
of  "whether  our  I'niversities  should  develop  schools  of 
applied  chemistry.  The  .subject  has  aroused  great 
interest  all  over  the  country  and  discussions  have  been 
held  under  the  au.sjnces  of  "our  Sections  at  Birmingham, 
Manchestei'.  and  Liverpool.  I  may  add  also  that  the 
Huestion  has  had  to  be  faced  in  connection  with  the 
])roposed  University  at  Bristol.  The  topic  is  in  fact 
"  in  the  air,"  and  as  appears  to  i)e  admitted  on  all  sides, 
I  here  is  no  better  organisation  for  giving  scope  to  free 
interchange   of   opinions   than   our   own    Society. 

How  far  the  question  has  affected  the  older  Universities 
will  appear  from  the  circumstance  that  six  years  ago  I 
was  invited  to  address  the  University  Extension  meeting 
at  Oxford  on  the  relations  between  scientific  research  and 
chemical  ind\istiy.*  It  is  evident  to  me  that  we  cannot 
afford  to  shut  our  eyes  to  these  signs  of  the  times.  If 
any  criticism  is  to  be  applied  to  the  earlier  attempts  to 
deal  with  this  problem,  it  is  that  they  have  hitherto 
taken  the  form  of  isolated  expressions  of  views  by  manu- 
facturers or  teachers  ;  there  has  been  no  organised  con- 
ference and  no  ])ractical  lesult  has  followed.  Once  more 
in  the  history  of  technical  education  in  our  subject,  the 
manufacturers  and  the  teachers  have  been  brought  face 
to  face,  and  the  recent  Sectional  discussions,  if  not  leading 
to  the  development  of  any  coherent  scheme,  cannot  have 
failed  to  clear  the  air  by"enabhng  the  two  parties  chiefly 


•  See  '■  Nature,"   Aug.   27th,   1903. 
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concerned  to  realise  more  precisely  the  nature  of  the 
problem  and  the  points  of  agreement  or  disagreement 
between  (hem. 

The  <|iu'stiou  from  the  University  Btand])oint  appears 
to  have  been  mooted  at  Birmingham  in  1907  by  Sir 
Oliver  Lodge,  and  Professor  Kipping"s  address  last  year 
to  the  Chemical  Section  of  the  Biitish  Association  at 
Dublin  is  evidently  largely  responsible  for  the  renewed 
discussions  in  the  provinces.  1  may  remind  you  also 
that  last  February  Dr.  Beilbv  again  dealt  with  the  subject 
from  the  ]>oint  of  view  of  the  Teclmical  Schools  in  his 
address  to  the  Association  of  Technical  Institutions.* 
Our  former  President,  Mr.  William  H.  Nichols,  has  like- 
wise placed  upon  record  some  valuable  observations  and 
suggestions  respecting  the  college-trained  chemist,  which, 
although  neeessaril)'  concerned  with  the  state  of  affaire 
in  America,  may  be  profitably  read  by  our  members  on 
this  side  of  the  Atlantic,  f 

The  Society  of  Chemical  Industry  in  relation  to  Technical 
Education. 

Among  the  many  special  reasons  which  may  be  adduced 
in  support  of  the  contention  that  the  training  of  industrial 
chemists  is  one  of  tlie  most  pressing  questions  now 
before  tlie  country  both  from  the  jioint  of  view  of  industry 
and  of  education.  I  would  in  the  lirst  place  invite  a  com- 
parison between  tlie  chemical  manufacturers  and  the 
representatives  of  other  branches  of  applied  science, 
more  especially  the  engineering  industries.  It  must, 
I  think,  be  conceded  that,  with  respect  to  this  latter 
department  of  technical  education,  there  has  been  much 
more  coherence  and  solidarity — a  very  much  keener 
personal  interest  on  the  part  of  the  leaders  of  the  |)ro- 
fession  than  has  been  shown  by  the  chemical  manu- 
facturers. Of  course  we  all  know  of  notable  exceptions 
in  our  own  industry,  and  it  may  not  be  invidious  to 
mention  in  this  connection  the  activity  of  Dr.  Beilbv 
in  Cilasgow  and  of  Mr.  Le\nnstein  in  llanchester.  The 
suggestive  paper  by  Mr.  Oscar  Guttmaiui  on  "  The  Works 
Chemist  as  Engineer,"  read  before  our  London  Section 
in  1907,  may  also  be  regarded  as  a  contribution  to  the 
educational  side  of  our  work. 

But  these  cases  are  exceptional,  and  on  the  whole  it 
cannot  be  said  that  our  manufacturers  have  helped  to 
organise  the  modern  educational  policy  in  this  country 
to  anything  approaching  the  same  degree  as  have  the 
engineers.  The  ])ractical  etTect  of  tliis  neglect  is  that 
the  term  technical  education  in  Great  Britain  has  become 
almost  synonymous  with  training  in  engineering,  cither 
civil,  meehnnical,  or  electrical,  and  on  the  committees 
and  governing  bodies  of  all  the  newer  institutions  the 
engineering  inHuence  is,  as  a  consequence,  the  pre- 
dominating influence.  From  the  point  of  view  of  the 
engineering  prosperity  of  our  country  this  is  no  doubt  a 
matter  for  congratulation,  and  I  cannot  help  thinking 
that  chemical  industry  would  have  been  materially 
helped  if  our  manufacturers  as  a  class  had  taken  an 
equally  active  share  with  respect  to  the  educational 
requirements  for  their  own  occupation.  M  anv  rate, 
this  Society  is,  par  excelhncr.  (he  tribvinal  to  which  the 
present  state  of  affairs  i-cspecting  the, training  of  chemical 
technologists  can  be  most  appropriately  submitted.  I 
may  remind  you  in  this  connection  that  we  .are  the  only 
chemical  organisation  in  the  country  which  has  been 
given  a  direct  voice  in  framing  the  educational  policy  of 
the  Imperial  College  of  Science  and  Technology  by  our 
having  the  right  to  nominate  a  representative  on  the 
governing   body   of   that   institution. 

Another  reason  for  directins;  attention  to  the  relations 
between  this  Society  and  the  teaching  profession  at  the 
present  juncture  is  that  the  lack  of  active  interest  in  the 
educational  side  of  appUed  ihcmistrj-  on  (he  part  of  the 
manufacturers  has  acted  detrimentally  to  their  own 
cause.  Perhaps  I  may  venture  on  (his  occa.sinn  (o  claim 
to  be  in  some  measure  n  representative  of  both  parties, 
and   from   actual   ex])crienee   I   know   full   well   that   the 


teachers,  if  left  severely  alone  by  the  umnufacturera,  a 
apt  to  become  too  purely  bookish,  while  the  niainifactuwj 
if  they  cut  themselves  adrift  from    the   academic  side 
chemistry,  are  just  as  likely  to  conduct  their  own  indnst) 
from  a  too  narrowly  practical  point  of  view.     Therefo  _ 
such  rnpftrni'heijti  lit  as  has  been  brought  aiaiut,  howev  »* 
incompletely,  during  the  past  year  through  the  Section 
discussions  seems  to  me  to  be  of  distinct  value  to  bo 
teachers  and  technologists,  and  is  a  branch  of  the  Societj,i 
work    which    should    receive    every    encouragement. 
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•See  '•  Nature."  March  4th.  1909. 

t "  Joomal  of  IndustriiU  and  EnEineerine  Oliemistry,"  Vol.  I, 
No.  2,  p.  102.  The  artirle  formed  the  mibjoot  of  a  lomniunlcatlon 
to  the  Ilaltininre  inertiiiK  of  the  Anirrican  Chemiral  .Soriety 
in  I>ecember  of  laflt  year. 


appears  remarkable,  in  fact,  when  the  history  of  model  uuiinic 
scientific    and    technical    education    in    this    country 
impartially  consi<lercil.  (ha(  (he  voice  of  chemical  indust 
should   no(   have  made  i(self  more  distinctly   heard, 
must   be  remembered   that   the  modern   revival  in  wh 
is  called  technical  education,  which  took  practical  shk 
more  than  a  (juarter  of  a  century  ago,  had  for  its  motij 
the  scientific  education  of  those  who  were  about  to  cnga' 
in     man\ifacturing     or    constructive     industry.     It    W 
considered   to   be  the    crying  want  of    tlie  age,  not  tt^ 
because  of  what  was  going  on  among  foreign  nations 
this  direction,   but  also    becau.se  it   was    riglitly   tlioui; 
that  the  old  seientitic  training  of  the  I'niversitics  was  t 
academic   and   unpractical   for   turning   out    technoluL'i 
of  any  use.     The  Technical  Colleges,  Schools,  and  P'.l 
technics    which    developed    out    of    (he    movement   wt 
intended    to    su])ply    this   deticiency    in   our   edueatioii 
machinery,  and  in  those  directions  in  which  these  neil' 
institutions    can    claim    to    have    fultllli'<l    their    miancl 
with  any  degree  of  .success  it  is  mainly,  if  not  eutucT 
due  to  the  recognition  of  that  principle  which  is  recognis, 
in  America  and  on  the  Continent   much  more  fully  tt 
here — 1   refer   to   the   principle   of   co-operation    betwe 
the  teachers  and  the  representatives  of  industry.    \Vheth 
the  newer  institutions  here  have   produced  any  distic 
influence  upon  British  chemical  industry  is  a  point  whi 
I  have  dealt  with  to  some  extent  in  my  address  to  t 
Chemical  Society  two  years  ago.     It  is  a  question  whi  i     j 
primarily  affects  the  chemical   manufacturers,   and  it  V  .iiV 
but  natural  that  we  who  are  devoting  our  lives  to  tl 
work  should  look  to  them  for  some  definite  pronounc 
inent.     iSpeaking  as  a   representative  of  the  tcachere, 
may  say  that  this  matter  is  one  of  supreme  iniportim 
to  us.     We  arc  doing  our  best,  according  to  our  ligb 
and  according  to  the  means  at  our  dis|H)sa!,  to  |ilay  ii:f  . 
the  hands  of  those  with  whom  rests  (he  future  of  chcmU  (1* 
industry    in    this    country.     The    experiment    has    be 
carried  on  in   various  centres  for  about    a    quarter  of 
century,    but   has  any   serious   result   followed   from  o 
effoits  ?     Do  our  chemical  industries  show   any   mark 
development   as   the   outcome   of   (his   modern   de|>artu 
in  the  way  of  technical  educarion  ?     If  (he  experime 
has  been  a  failure,  is  it  the  fault  of  the  system,  of  t 
teachers,  or  of  the  manufacturers  ?     These  are  qucitio 
which  are  most  appropriately  raised  before  this  Sooiel' 
and   although   I   dare   not   flatter   myself   (ha(   any  co 
sideradons  that  I  can  lay  befoie  you  are  likely  to  lead 
an  immedia(e  and  definite  answer,  I  can  at  any  ratcclaii 
wi(h  a   footing  in  both  camps,   to  aUcmpt   to  clear  t 
ground   for  a  better  understanding  between  the  parti 
concerned. 

More  especially  is  this  necessary  now,  because,  as  It 
been  already  pointed  out,  all  the  recent  discussions  ha 
centred    round    (he    l'niversi(ies,    and     (he    ins(itiitio 
which   1    represent,   the  Technical   Schools  and   CoUegi' 
have  been  pas.sed  over.     Whether  (his  is  to  be  taken 
an  intimation  that   we  are  discharging  our  fun<'tions 
perfectly  as  to  be  outside  the  zone  of  discussion.  t>r  wheth 
we  are  doing  our  work  so  badly  that  we  an'  (o  be  elimiiuit< 
as  a  negligihle  quantity,  or  whether,  again,  i(  is  (houg 
that    the    Universities    can    do    something    for   ehemii 
indus(ry    which    (he   technical   education    movement   h 
hitherto  jiroved  incompetent   to  de.il   with,  are  quesUo' 
on    which   (he   voices   of  cheniical   manufacturers  flhou 
surely   be  heard.     Whether  (here  is  concordance  or  di 
cordanee  at  this  stage  is  immaterial,  for  if  the  siim* 
the  times  are  properly  read,  theiv  can  be  no  doubt  th 
a  crisis  is  approaching  both  for  teachers  and  (eitinnlogisf 
and  (he  sooner  a  definite  understanding  is  evolvwl  out 
the  coiitlict  of  views  the  better  will  it  be  for  (he  welfa 
of  the  nadon.      I(  is  only  necessary  (o  remind  you  thi 
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QOng  other  influences,  the  new  Patent  Act,  under  which 
cge  factories  are  to  be  estjvblished  by  foreign  manu- 
oturers  in  this  country,  cannot  but  have  a  profound 
flnenee  upon  our  existing  factories,  and  indirectly 
ran  the  teaching  institutions. 

ie  Statement  of  the  Case  by  Teachers  and  Manulactnrcrs. 

The  isolated  expression  of  individual  opinions  or  the 
terchange  of  \news  between  the  manufacturers  and 
ichers  has  hitherto  resulted  chiefly  in  emphasising 
lints  of  disagreement.  In  view  of  the  crying  demand 
a  constructive  policy  with  respect  to  the  training  of 
emical  technologists  this  result  is  to  be  deplored.  I 
iVe  unfortunately  been  iinable  to  take  part  in  any  of 
e  recent  discussions,  but  from  all  the  information 
lich  I  have  gathered  during  a  very  long  period,  and  as 
e  result  of  many  years'  consideration  of  the  points  at 
ue,  I  am  fully  jjersuaded  that  one  of  the  main  reasons 
ly  the  two  parties  have  not  in  the  past  been  brought 
'iO  more  intimate  association  apd  why  the  discussions 
our  subject  have  been  less  prolific  of  practical  results, 
her  educational  or  industrial,  than  in  other  departments 
applied  .science,  is  because  there  has  been  a  lack  of 
gcrimination  on  both  sides.  The  contending  parties 
ve  not  made  sufficient  endeavour  to  enter  into  each 
her's  point  of  view.  In  one  sense  tlie  discussions  have 
en  too  general  to  be  of  practical  value  and  in  another 
aae  too  narrow  to  affect  the  broad  question  of  educational 
licy.  As  a  result  there  has  been  much  talk  which  is 
ry  wide  of  the  mark,  and  only  occasionally  have  we 
ieived  contributions  which  could  be  said  to  reach  the 
re  of  the  subject.  The  problem  is  confessedly  one  of 
5  most  difficult  that  has  been  presented  to  educationists 
loe  technical  education  was  begun  ;  hence  the  greater 
ed  for  discrimination  and  a  clearer  mutual  under- 
mding.  I  am  fully  persuaded  that  in  many  cases 
lere  the  education  of  the  technical  or  industrial  chemist 
s  been  under  discussion,  the  dispiitants  have,  quite 
consciously,  been  talking  about  totally  different  people, 
iim  equally  persuaded  that  if  more  precise  notions  had 
en  formed  at  the  outset,  and  that  if  the  discussion  of 
3  question  had  set  out  from  that  common  ground, 
lich  is  reaUy  at  the  basis  of  the  whole  matter,  many  of 
3  points  of  difference  between  the  parties  would  dis- 
pcar.  JIany  of  the  most  divergent  and  apparently 
aflicting  views  are  not  really  incompatible  ;  the  want 
agi'eement  is  appai'ent  and  not  real — had  the  teachers 
d  technologists  defined  more  precisely  what  kind  of 
«chnical  chemist  "  they  were  talking  about,  had  the 
ichers  more  fuUy  realised  what  an  enormous  range  of 
terogeneous  manufacture  is  covered  by  the  term 
ihemical  industry,"  and  had  the  manufacturers  more 
ly  reaUsed  the  unity  of  the  fundamental  sciences  which 
derlie  their  operations,  there  would  have  been  a  much 
ater  concordance,  and  the  cause  which  we  all  have  at 
vA,  the  promotion  of  British  chemical  industry,  would 
re  made  greater  advance. 

[   venture   to   think   that   I   know   what    both   parties 

lan,   although   1   take  up  this  position   with   extreme 

fidence,   and   only   by   virtue  of   the  office   which   you 

76  conferred  upon  me.     If  the  air  can  be  cleared   so 

it  we  can  get  a  better  view  of  each  other's  requirements, 

ine  good  to  the  cause  may  be  effected.     In  the  first 

lOe,  then,  with  respect  to  that   want  of  discrimination 

which  allusion  has  been  made,  it  may  be  useful  to  try 

i  formulate   some   definite   notions   from    which   both 

rties  can   set  out.     The   term   "  Chemical   Industry," 

,  understood   by  us,   comprises  the   branches  of  manu- 

■  ture   coming   under   more   than   20   distinct   headings, 

iegree  of  heterogeneity  unknown  in  any  other  branch 

industrj'.     The  general  principles  of  chcniistiy,  physics, 

ichanics,  and  so  forth  are,  no  doubt,  the  same  in  every 

loartment,  and  up  to  this  point  the  work  of  the  teacher 

I  fairly  plain  saiUng.     But  when  we  go  into  details,  the 

/de  of  applying  these  principles  differs,  and  divergences 

:e  place  in  various  directions  and  to  a  greater  or  lesser 

,^ee  according  to  the  nature  of  the  industry.     When, 

^refore,  the  training  of  an  industrial  chemist  is  under 

I  ussion  the  first  question  to  be  settled  is  what  part 

lis  training  are  we  talking  about  ?     Is  it  the  preparatory 

leral  scientific  education,  or  is  it  this  fins  something 


more  that  he  will  require  by  way  of  preparation  for  his 
career  ?  Now  whatever  views  may  be  held  with  respect 
to  the  connection  between  technical  education  and 
Industrial  chetnistry  in  this  country,  it  is  generally 
conceded  that  there  amst  be  a  sound  preparatory 
scientific  education.  At  any  rate  we  have  got  as  far  as 
that  after  a  quarter  of  a  century  of  strenuous  work — 
a  small  mouse  perhaps  as  the  result  of  much  painful 
labour,  but  at  any  rate  it  is  an  advance  upon  the  state 
of  affairs  that  existed  in  the  days  of  my  studentship, 
when  it  was  considered  that  a  chemical  manufacturer 
rould  get  all  the  training  he  required  by  going  striight 
into  the  factory  from  school  or  college,  where,  by  the 
way,  there  was  no  science  teacliing  at  all,  or,  what  was 
worse,  a  dreary,  uninspiiing,  pedagogic  teaching  from 
books  which  passed  for  scientific  training.  If,  therefore, 
we  are  now  all  agreed  that  there  must  be  a  scientific  basis 
to  build  upon,  the  questions  for  discussion  are,  first,  what 
is  to  be  the  nature  of  this  preUminary  training  ?  and, 
secondly,   where  is  that  training  to  be  given  ? 

Having  reached  this  stage  the  next  point  that  arises 
is  this  : — Passing  over  all  questions  of  general  preliminary 
education,  with  which  we  are  not  now  concerned,  are  we 
agreed  that  the  student  who  is  taldng  up  chemistry 
for  an  industrial  career  needs  anything  more  than  a 
knowledge  of  the  general  principles  of  the  science  and  of 
such  allied  sciences  as  are  necessary  for  him  to  become 
a  fairly  proficient  master  of  those  jjrinciples  ?  Is  some- 
thing more  to  be  added  to  the  mastery  of  principles, 
and  if  so,  what  is  that  "  something  more  "  to  be  V  Here 
there  is  conflict  of  opinion  due,  I  believe,  to  want  of  dis- 
crimination on  both  sides.  Some  teachers  maintain  that 
the  ehenncal  training  of  the  student,  if  thorough,  and  if 
made  to  comprise  original  research  as  a  ))art  of  this 
advanced  training,  is  all-sufiicient,  and  that  these  aie  the 
Icind  of  men  that  our  factories  are  in  need  of.  On  this 
last  point  I  quite  agree  with  the  teachers  ;  our  factories 
do  need  such  men,  and  the  development  of  the  research 
faculty  should  be  made  a  fundamental  part  of  the 
advanced  training  of  every  chemist  who  is  to  hold  any 
position  of  responsibility  in  a  factory.  But  there  is 
something  more  which  many  of  the  teachers  have  left 
out  of  consideration.  Supposing  we  turn  out  such 
efficiently  equipped  men — thorough  chemists  and  full  of 
originality  ;  supposing,  further,  that  they  made  valuable 
discoveries  of  new  products  or  of  new  processes,  would 
they  be  competent  to  realise  these  discoveries  industrially  ? 
I,  for  one,  doubt  it :  at  any  rate,  I  should  regard  it  as 
extremely  risky  to  invest  capital  in  any  discovery 
worked  under  such  auspices.  It  is  here  that  there  has 
been  want  of  discrimination.  There  is  such  a  thing  as 
factory  experience.  The  purely  academic  teachers  have, 
so  to  say,  washed  their  hands  of  all  responsibility  in 
connection  with  this  part  of  the  student's  training  ;  they 
pass  it  over  as  requiring  no  consideration  from  the 
educational  side.  The  assumption  is  made  that  no 
educational  preparation  for  this,  to  us,  most  important 
part  of  the  career  of  the  industrial  chemist  is  needed 
beyond  the  general  training  in  scientific  principles.  It 
is  true  that  the  infinitely  diversified  details  in  construction 
of  plant  and  methods  of  working  in  the  20  odd  depart- 
ments of  chemical  industry,  quite  apart  from  the  pure 
chemistry  of  the  processes — in  other  words,  the  pure 
technique  of  each  particular  industry,  cannot  be  taught 
in  any  educational  institution,  excepting  perhaps  in 
certain  special  cases  which  may  be  considered  subse- 
quently. But  the  admission  that  extreme  speciahsation 
cannot  be  realised  in  practical  educational  policy  by  no 
means  carries  with  it  the  consequence  that  no  preparation 
for  the  factory  experience  is  to  be  looked  for  from  the 
modern  technical  education  movement. 

Here,  I  think,  there  has  been  some  misapprehension 
as  to  the  functions  of  technical  education  in  our  subject. 
If  the  manufacturers  imagined  that  the  new  departure 
would  enable  their  works  to  be  staffed  by  expert,  techno- 
logists and  if  they  were  disappointed  because  no  such 
prodigies  were  forthcoming,  it  is  because  they  under- 
estimated the  complexity  of  the  technique  of  their  own 
industry.  In  fact,  the  more  closely  we  look  into  the 
discussions  the  more  evident  does  it  appear  that  the 
conflict  of  opinion  is  mainly  due  to  the  two  parties  having 
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quite  diflfpiciit  classi's  of  "  It-ihiiioal  clir'niists  iii  iiiiml. 
Those  teachers  who  me  cliinioiiriiig  for  llie  stntling  i)f  mir 
factories  by  soientitif ally  traiiie<l  rlieniists  have,  if  1  may 
say  so,  flaiiiaped  their  e.ise  liy  leaving  uiit  of  eoiisideralioii 
the  expert  teehnolopist -the  man  whose  knowledge  uf 
Ifrhniqtic  enables  him  to  translate  a  new  diseovery  into 
terms  of  pounds,  shillings,  and  penee— in  the  i)resent 
state  of  eonipelitioi.  one  miphl  go  so  far  as  to  say  into  the 
fraction  of  a  iieiinv  !  This  is  llie  point  on  whicli  «e  must 
arrive  at  an  underj-landing  if  any  ])ractical  polity  is  to 
be  evolved  out  of  our  conferences.  The  education  ol 
this  ■'  chemical  technologist  '"  must  sun-ly  be  of  precisely 
the  same  order  of  importance  for  chemical  industry  as 
the  education  of  the  "  pure "  chemist.  The  aeadeinio 
teachers  arc  ri;.'ht  as  far  as  they  go-as  1  have  already 
said,  we  do  want  hiclil.v  competent  seientilic  ehenusts 
in  the  woiks.  but  they  are  as  inseparable  from  the 
"  technologist  '  or  the  "  chemical  engineer  '  or  the 
"  practienr  manufacturer  ■'  or  whatever  we  like  to  call 
him  as  were  the  Siamese  twins.  A  severance  of  tlie 
union  means  death  to  both.  And  if.  therefore,  the  other 
half  of  the  twin— the  seientilic  chemist— is  really  essential 
for  the  life  of  the  whole,  as  many  teachers  believe,  then 
those  manufftcliirers  who  talk  a^  though  this  component 
niiglit  be  left  out  of  consideiHtion  are  doing  c.pial  dainage 
to  their  own  cause.  On  carefully  considering  the  various 
expressions  of  opinion  it  will.  1  think,  be  found  that  the 
teachers  ha\e  had  more  or  less  in  mind  the  icsearch 
chemist  and  the  manufacturers  the  chemical  engineer 
in  the  broad  sense  of  the  term.  Perhaps  it  may  not  be 
pos-iible— at  least  in  this  country— to  draw  a  hard  and 
fast  line  between  tlic  two  classes;  or.  it  may  be  asked 
whether  it  is  not  possible  to  combine  the  faculties  of  both 
in  the  same  individual.  This  is  conceivable,  but  it  is  an 
ideal  applicable  to  but  few  and  one  which  would  be 
extremely  dillicult  if  not  impossible  to  realise  from  the 
educational  iioint  of  view.  We  must  look  the  situation 
fairly  in  the  face.  The  research  chemist  ought  to  be 
producible  from  the  Universities  and  Technical  Colleges. 
If  we  do  not  turn  him  out  from  the  latter,  so  much  the 
worse  for  that  class  of  instilution  which  I  represent,  and 
on  this  point  I  shall  have  something  further  to  say  in 
extension  of  the  views  which  were  stated  in  my  address 
tc  the  Chemical  Society  two  years  ago.  AVith  iesi)ect 
to  the  chemical  technologist  the  question  is  whether  he 
can  be  produced  under  anv  of  our  existing  educational 
curricula,  or  whether  the  factory  is  the  only  proper 
training  ground.  This  is  a  point  which  re(iuires  further 
coiisi<lera'tion  and  is  indeed  the  very  subject  on  which 
above  all  others  the  manufacturers  and  the  teachers 
should  come  to  an  understanding,  if  for  no  other  reason 
because  of  the  enormous  practical  dilliculties  which  sur- 
round it  from  the  educational  side,  owing  to  that  extreme 
heterogeneity  which  is  not  and  cannot  lie  realised  by 
any  teacher"  of  pure  science  who  has  not  had  practical 
experience  as  a  manufacturer.  The  discussions  by  the 
Birmingham  and  Liverpool  Sections  last  autumn  are 
particularly  valuable  from  this  point  of  view  as  they 
practically  centre  round  this  aspect  of  the  technical 
education  question. 

The  Requirements  of  Chemical  InduMry. 

It  is  impossible  to  hold  any  profitable  discussion  as  to 
the  nature  of  the  training  or  the  place  of  training  unless 
we  discriminate  between  the  two  classes  of  students 
referred  to.  1  believe  that  in  the  Midland  Counties, 
the  distinction  is  emphasized  by  speaking  of  the  man 
who  is  carrying  on  research  work  in  connection  with 
an  industry"  as  the  'technical  chemist"  and  the  man 
who  is  cond"ucting  the  factory  operations  as  the  "  chemical 
technologist."  But  this  is  simply  a  question  of  terminology, 
and  as  long  as  we  know  what  kind  of  student  wc  arc  talking 
about  there  need  Ix-  no  confusion.  The  ns<arch  chemist 
may  be  disposed  of  at  this  stage  by  delining  him  as  a  man 
who  has  received  the  highest  possible  training  as  a 
scientific  chemist  and  whose  originality  and  resourcefulness 
have  been  developed  by  prolonged  systematic  research. 
It  is  thenforv  quite  immaterial  whether  he  receives 
his  training  in  a  I'niversity  or  in  a  Technical  t'"'l''g»'. 
provided  that  the  staff  and  equipment  arc  efficient,  although, 
of  course,  by  virtue  of  their  functions,  the  Universities 
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the  Techniei 


in   this  country  have   lln'  advantage 

Colleges  taken  as  a  whole.  ■) 

But  when  we  come  to  the  consideration  of  the  eheniioi 
technologist,  there  must  be  much  more  iliscriminatio 
betAveen  the  ifquiicments  of  the  dilfeifnt  branches  (. 
chemical  industry  by  both  teachers  and  manufactuiw 
before  the  conllicting  views  can  be  brought  into  harmonj 
For  this  reason  I  think  that  the  recent  attempts  to  intn 
duce  some  onler  into  the  chaos  by  I'nif.  JKuiuan  ao 
Mr.  Heathcot'-,  in  the  papers  which  led  to  the  discussiot 
in  the  Liverpool  and  Birmingham  Sections  last  yea 
are  welcome  lonlriimtions  to  the  subject,  although,  i 
you  ai-e  awaix-,  the  I'niversity  aspect  of  the  qm-ti. 
has  been  mainly  ilcalt  with.  It  apjM'are  from  ilu- 
discussions,  and  from  the  ivplies  to  the  queriis  ciiviih,te 
by  the  Birmingham  Sc(  tion,  that  many  of  the  contiibutoi 
h"ad  in  mind  cither  the  rcseaixh  chemist  pure  and  siinpl 
or  the  tci  Iwicilogist  puiv  and  simple,  and  others  -■( . 
to  imply  that  both  faculties  can  be  combined  in  l! 
same  individual.  As  I  have  just  said,  this  combiuMtM 
is  practically  unrealisable  fiimi  the  teachers'  point  • 
view,  and  if  insisted  upon  in  the  factory,  can  only  n -n 
in  crippling  the  efficiency  of  both  the  chemist  and  l! 
technologist. 

The  rcipiircments  of  a  chemical  factory  an-  ca|,il 
of  being  bixiadly  classilicil  under  certain  distinct  headnrt- 

(1)  Research  for  the  discovery  of  new  products  •■<  • 
new  processes  for  producing  known  substances,  or  Ui  II 
improvement  of  processes  already  being  carried  on 

(2)  Supervision  of  the  factory  oiwrations  with  n  -|k 
both  to  plant  and  ]iii>ducts,  and  iiipiiring  as  an  aco-  . 
the  valuation  of  the  raw  materials  and  linishcd  ])rc..|ii.  i 
as  well  as  in  many  jnocesses  the  testing  of  the  intermr.lm 
products. 

(3)  A  knowledge  of  the  state  of  the  markets  with  ic-|k  . 
to  the-  supply  and  cost  of  raw  materials  ami  the  dciinin 
for  the  linishcd  juoducts.  and  the  most  advantageous  m.  /it 
of  introducing  the  lal(<-r  to  the  consumers. 

It  is  not  ))retended  that  this  dassitication  is  exhaii-ti- 
but  I  think  it  covers  the  ground  sufficiently  for  the  piiai^ 
purpose  of  further  discrimination. 

Ikveloinnciit  depends  upon  a  combination  of  all 
If  No.  1  is  ignored  then  Nos.  2  and  3  may  serve  to 
certain  staple  industries  going  for  a  longer  or  si 
period  at  the  risk  of  extermination  by  No.  I.  Mai^t  r,] 
the  older  industries  in  this  country  have  for  a  long  tiq  |.  ( 
been  maintained  under  Nos.  2  and  3.  It  may  be  pnidN  ira 
to  raise  the  question  incidentally  whether  this  stattj  ,1 
affairs  is  likelv  to  continue  indclinilely.  The  answ^  r  k 
this  is  bound  up  with  an  intimate  knowledge  of  the  aCW  Kioji 
state  of  particular  industries  which  I  do  not  pretentj  pt™ 
possess,  but  in  so  far  as  it  is  connected  with  the  KM^  -turl 
question,  something  more  will  be  said  later.  '   i    t,(rj 

No.  1  is  primarily  the  function  of  the  research  chemit* 
backed  up  by  Nos."  2  and  3.     \\  hether  this  kind  of  woi 
shall  be  done  in  the  factory  itself  or  cIscwheiT  is  a  subs- 
diary  point,  which  mav  hv  discussed  subsetiuciilly,  but 
wish"  to  associate  myself  with  those  teachers  who  insi  _ 
that  this  work  is  an  essential  requirement  of  every  ^ 
of  chemical  industry. 

No.  2  is  a  hetei-ogeneous   nquirenient    and    is  me»  I 
variouspeople  bet  ween  whosefunctions, even  if  they  ovc 
it  is  necessary   to  discriminate.     There  aro 
managers  in  charge  of  the  whole  factory,  theiv  are  fori 
in  charge   of   particular  operations,   then-  an-   mech 
or  engineers  responsible  for  plant  and  machinery,  and  the 
are  labotinrs  whose  duties  it  is  to  carry  out  the  vano. 
operati<Mis.     The  valuation  of  materials  is  the  w..rk  o(  tli, 
analyst,  and   mav  or  may   not    be  done   in   the  factorth 
The""  works   ehemisl."   as   understood   in   this  <'0'"»|'* 
must    be   consid.red    as   coming   in    one    way   or  anotbb|, 
under  this  category.     Hequirement  No.  1  is  not  frt^OWt^R 
comphe<l   with   in"  the  exclusive  sense;    if  reeoginwd  : 
oenerallv  overlaps  No.   2.  .      , 

No  3" is  the  work  of  the  office— the  eommenial  ml. I 
gence department,  or,  I  should  prefer  to  say  the  inlellipc, 
commerc'ial  department,  at.d  m.iy  be  carru.l  out  by  |h-o,, 
having  none  of  the  .pialtli-alton.  of  No.s.  I  and  2. 
,l«re  not  attempt  to  deal  with  tins  rcqummeni  fr..m  tl 
Xcational  point  of  view,  for  I  am  fully  aware  of  n, 
own  ignorance. 
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I  feel  that  it  is  almost  necessaiy  to  apologise  for  bringing 
these  veiy  elementary  considerations  Ijefore  this  Society, 
but  I  claim  forbearance  because  I  am  taking  advantage 
of  the  opportunity  for  addressing  also  the  teachers,  a.^ 
the  nature  of  the  educational  jjroblem  Hith  which  we  have 
!o  deal  must  be  fully  realised.  Also  I  h  ould  call  attention 
to  an  omission  which  has  no  doubt  been  supplied  by 
many  present,  and  that  is  the  status  of  the  proprietor  or 
director  of  a  chemical  factory.  This  aL-io  is  an  educational 
juestion.  because  it  is  evident  that  the  success  of  any 
'actory  is  largely  dependent  upon  the  poUcy  directed  from 
ibove.  and  that  policy  should  Ije  based  on  a  full  knowledge 
>i  the  requirements  Nos.  I,  2,  and  3.  Of  course  I  do  not 
lecessarily  mean  an  expert  knowledge  but  a  general 
inowledge,  and  the  deeper  it  goes  and  the  more  completely 
she  proprietor  or  director  is  in  touch  with  the  various 
equirements  specified,  the  better  will  it  be  for  the  success 
if  the  concern.  It  is  certain  that  the  manufacturers 
i  my  own  and  preceding  generations  had  no  such 
acilitics  for  obtaining  a  scientific  training  in  this  country 
a  are  now  available  for  the  future  generation.  No  less 
ertain  is  it  that  chemical  science,  and  with  it  chemical 
ndustry,  is  developing  rapidly,  and  the  manufacturer 
if  the  future  will  have  to  be  far  more  thoroughly  imbued 
vith  the  scientific  spirit  than  his  predecessors.  The 
•roblcm  of  the  education  of  the  industrial  chemist  must, 
Q  fact,  be  made  to  embrace  the  education  of  the  pro- 
irietor,  for,  upon  his  training,  i.e.,  his  "  attitude  of 
nind."   will  depend   the  future  of  his  industry. 

And  now  if  we  come  l)ack  to  the  technical  education 
aovement  which  had  for  its  object  the  improvement 
f  our  manufacturing  industries,  it  will  be  found  that 
1  our  subject  the  cuircnl  has  been  flowing  mainly  in  the 
jrection  of  the  .second  of  the  foregoing  requirements, 
'here  are  a  few  notable  exceptions  to  be  found  in  certain 
istitutions  here  and  there  which  it   would  be  invidious 

0  name,  and  which,  for  the  present,  may  be  left  out  of 
onsideration.  The  discussions  about  education  in  applied 
hemistry   have,   from   the    manufacturer's   side,   tacitly, 

not  explicitly,  taken  it  for  granted  that  the  teacher 
as  to  supply  chemical  technologists.  If  the  manu- 
icturers  have  left  out  the  research  chemist  they  arc  to 
lame  :  if  the  teachers  have  harped  so  strongly  upon 
4e  research  chemist  as  to  ])our  contempt  upon  the  much 
ospised  hybrid  chemist  and  engineer,  they  are  equally  to 
lame.  Whether  our  chemical  industries  are  progressing 
r  stacnating  or  declining,  you  know  much  better 
han  I ;  but  whatever  may  be  the  actual  state  of 
ffairs,  to  suppose  that  by  research  alone  without 
iohnological  co-operation  we  shall  be  saved  is  simply 
reposterous.  As  already  stated,  the  education  of 
le  "  works  chemist;."  is  no  less  pres.sing  from  the  industrial 
oint  of  view,  than  is  the  training  of  the  research  chemist, 
ideed  it  is  more  pressing,  because,  given  a  student  with 
le  necessary   faculties,   we   can  develop   those   faculties 

1  our  educational  institutions.  Whether  manufacturers 
iill  make  profitable  use  of  him  when  we  have  turned  him 
at  depends  U])on  themselves,  but  with  respect  to  the  par- 
cular  priiduci  which  we  of  the  Technical  Schools  are 
ipposed  to  furnish,  there  is  such  conflict  of  opinion 
lid  divergence  of  requirements  that  I  feel  it  necessary 
»  repeat  oneo  again  that  we  are  here  confronted  with  one 
:  the  most  difficult  problems  in  the  whole  range  of  technical 
lucation. 

The  "  works  chemist  "  as  defined,  and  excluding  the  pure 
lechanic  or  engineer,  must  be  qualified,  according  to 
le  post  which  he  is  called  upon  to  fill,  to  come  under 
itegory  No.  2,  with  (possibly)  an  incursion  into  the 
i)main  of  No.  1.  He  would  presumably  be  placed  in  a 
ibordinatc  position  at  first  and,  let  us  hope,  have  a  pros- 
sot  of  promotion.  Tlu^  analytical  side  of  liis  training 
lers  no  particular  tlifticulty  and  need  not  be  further 
maidered.  The  extent  to  which  the  factory  workman 
I'lall  be  brought  within  the  range  of  technical  education 
I  an  o|)en  question.  This,  although  a  digression  from  the 
ain  theme,  is  a  point  on  which  the  manufacturers  would 
I  well  to  let  us  have  a  definite  expression  of  opinion. 
'  f^ii  as  my  experience  goes,  and  I  believe  that  the 
li'Tily  share  this  view,  .such  rudimentary  .smattering 
'  li'  inical  science  as  he  could  get  !iy  attending  evening 
'    '     would  be  of  no  real  use,  and  if  his  education  is 


to  be  considered  by  the  Technical  Schools  at  all  it  is 
certainly  not  from  the  chemical  side.  This  matter  may  not 
appear  of  pressing  importance  to  the  manufacturers,  but 
to  the  teachers  it  is  really  one  of  considerable  importance 
because  it  involves  a  question  of  principle  which  for 
many  years  I  have  been  endeavouring  to  make  clear. 
The  "  platform  cry,"  if  I  may  say  so,  of  the  modern 
technical  education  movement  was  the  education  of  the 
workman  or  artisan.  At  first  we  heard  very  httle  about 
any  other  class  of  person.  This  was  due  to  that  cause 
wliich  I  have  already  specified — the  prepotency  of  the 
engineering  influence.  Not  the  least  disparagement 
is  intended  by  this  assertion,  because,  from  the  engineering 
point  of  view  (using  the  term  in  the  broad  sense  of  con- 
structive mechanical  industry),  those  who  promoted  the 
new  education  were  of  opinion  that  the  skill  of  the  workman 
would  be  improved  by  educating  lum  in  tlie  scientific 
principles  underlying  his  occupation.  That  seems  a  sound 
princijjle ;  how  far  it  has  been  successful  in  practice 
is  a  question  for  experts,  but  so  far  as  we  are  concerned 
I  have  pointed  out  again  and  again  that  the  workman 
in  a  chemical  factory  is  not  the  analogue  of  the  skilled 
artisan  of  the  engineering  workshops,  and  that  the  handi- 
craft view  of  the  technical  education  is  woithless  from 
the  point  of  view  of  the  chemical  manufacturer.  More- 
over, the  chemical  workman  himself,  as  far  as  I  know  him, 
is  a  very  intelligent  type,  and  he  knows  that  the  success 
of  his  occuijation,  provided  he  discharges  his  duties 
faithfully,  rests  entirely  in  the  hands  of  the  higher  powers. 
If  the  manufacturers  agree  on  this  point,  it  would  be  of 
immense  value  to  the  cause  of  technical  education  in  this 
country  if  they  would  unhesitatingly  proclaim  their 
views. 

The  difficulty  of  meeting  the  requirements  comprised 
under   the   second   heading   is   due   to   a   combination   of 
ciicumstance?  which  call  for  consideration  by  both  teachers 
and  manufacturers.     By  the  "  works  chemi.st  "  (excluding 
the  analyst,  the  mechanic,  and  the  workman).  I  mean  a 
chemist  with  more  or  less  knowledge  of  the  general  prin- 
ciples of  engineering  as  applied  to  chemical  factory  plant. 
He  cannot  be  too  much  of  a  chemist,  and  the  more  he 
is  of  an  engineer  the  more  competent  will  he  be  to  discharge 
his  duties.     Now   the   first  difficulty   that  confronts   the 
educational    authoiities    is,    where    is    this    combination 
of  qualifications  to  be  acquired  ?   That  resolves  itself  again 
into  a  question  of  ways  and  means.     But  before  attempting 
to  deal   with   this   part  of   the   subject  let   us  endeavour 
to  come  to  some  understanding  concerning  the  engineering 
requirements.     It    must    be    reahsed    by    the    teachers — 
and  this  cannot  be  too  strongly  insisted  upon — that  no  fixed 
standard     of      engineering     quahfications     for     chemical 
industry   as   a   flhole  can   possibly   be   set   up.      It  is   a 
shding  scale.      There  are  some  industries  in  which  a  small 
immber   of   chemical   reactions   and   a   few   products   are 
concerned  and  in  which  the  whole  success  turns  upon  the 
perfection    of    the    plant.     There    are    other    industries 
in  wliich  large  numbers  of  very  diverse  chemical  reactions 
are   Cjirried    out,    each   requiring   its   own    special   jilant. 
In   one   class   the  engineering   recimrements   predominate 
and  in  the  other  the  chemical  requirements.     Between  these 
extremes     there     is     every     possible     gradation.     When, 
therefore,     chemical    industry    calls    for     "  technically  " 
educated  chemists,  one  manufacturer  may  have  in  mind  a 
man  who  is  primarily  an  engineer  and  another  manufacturer 
a  man  who  is  primarily  a  chemist.     If  technical  education 
can   do   anything   for   chemical   industry — as   nc    believe 
it  can — it  must  be  realised  that  this  is  the  state  of  affairs 
which    tlie    educational    establishments    have    to    meet, 
and  it  must  also  be  borne  in  mind  that  there  arc  factories 
of   every   degree   of   organisation,    from   the   large   works 
where    the    division    of    function    between    chemist  and 
engineer  is  sharply  defined,  down  to  the  smaller  and  much 
more    numerous    works    where    there    is    no    division    of 
function.     In   view   of   this   state   of  aftains — in    view   of 
the  circumstance  that  every  manufacturci-  who  expresses 
an  opiiiion  is  reading  into  the  requirements  of  the  '   works 
chemist"  the  requirements  of  his  own  industry,  and  in 
view   uho   of   the   fact  that  the  engineering   side   of   the 
education  has  hitherto  been  more  or  less  neglected  in  this 
country,  it  i--  not  to  be  wondered  at  if  our  educational 
machinery  has  so  far  been   found  incapable  of   dealing 
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with  all  the  conditions  presinted  to  it.  Thnt  is  why 
it  is  so  desirable  for  the  mnniifacturers  and  educationists 
to  eo-o|HTate  in  developing  a  constructive  ))olicy  for 
the  guidance  of  the  teachers  and  for  the  equipment  of  our 
factories  with  the  most  clheiently  trained  men.  It  is 
satisfactory  to  note,  by  the  way,  in  this  connection,  that 
several  of  our  leading  mcuibers  took  part  in  framing 
the  scheme  for  the  Technological  Examination  of  the 
Institute   of   Chemistry. 

Tilt  Naiure  and  Scope  of  the  Preliminary  Training. 

The  kind  of  education  most  suitable  for  the  student 
who  is  preparing  for  a  career  in  industrial  clicmistry 
may  be  considered  at  first  from  the  point  of  view  of  the 
Technical  School  or  College,  because  that  is  the  class 
of  institution  which,  theoretically  at  any  rate,  was 
established  with  the  avowed  object  of  doing  this  work. 
If  any  of  them  have  since  their  foundation  undergone  a 
change  of  function  so  as  to  become  cramming  estab- 
lishments, tliat  is  a  deplorable  degeneration  from  which 
the  maiuifactuivrs  ought  to  have  helped  to  save  them. 
In  order  that  the  situation  may  be  fairly  grasped  by 
both  teachers  and  manufacturers,  I  will  invite  attention 
to  the  historical  development  of  the  technical  education 
movement,  and,  for  the  sake  of  brevity,  it  will  be  sufficient 
lo  speak  at  this  stage  of  Technical  ."-chools  in  the  abstract 
without  reference  to  rank  and  without  attempting  to 
discriniiimte  between  Colleges  and  Polytechnics.  So 
far  as  my  memorj-  extends,  the  movement  was  by  no  means 
welcomed  at  first  by  the  various  industries  concerned. 
In  some  cases  it  was  openly  opposed,  the  hostility  coming 
chiefly  from  those  industries  where  the  apprenticeship 
system  prevailed,  and  where  the  possibility  of  receiving 
training  outside  the  existing  establishments  threatened 
lo  do  away  with  the  emoluments  derived  from  pri'miums. 
.\dded  to  this  there  was  the  genuine  belief  that  the  college 
trained  youth  was  a  helpless  being  in  workshop  or  factory, 
a  survival  from  the  jwriod  of  the  purely  academic  teaching 
of  science  in  the  Universities.  It  happened  also  that  the 
movement  was  set  going  at  a  time  when  electricity  as  a 
branch  of  ap])lied  science  was  advancing  with  rapid 
strides,  and  the  demand  for  "  technical  "  elect ricians 
tilled  the  cla.sscs  in  this  subject.  But  although  the 
engineering  industries  were  the  first  whose  "  vested 
interests  "  were  attacked,  we  must  do  them  the  justice 
to  admit  that  the  former  opposition  from  this  quarter, 
if  not  wholly  extinct,  has  at  any  rate  almost  entirely 
subsided,  and  it  is  the  engineers  (including  electrical 
engineers)  who  have  been  the  first  to  set  their  house  in 
order  or,  in  other  words,  to  take  an  enlightened  view  of 
the  function  of  the  Technical  .Vhools  «-ith  respect  to  their 
industry.  The  chemical  manufacturers  at  fiiut  took 
little  or  no  interest  in  the  movement;  I  beheve  the 
majority  held  the  same  view  as  the  engineers— that  the 
college-trained  student  was  not  only  a  useless,  but  even 
a  dangerous  pers<m  to  let  loose  in  a  chemical  factory. 
I  am  not  sure  whether  this  belief  is  even  now  extinct. 
When  therefore  the  new  departure  in  educational  methods 
began  to  obtrude  itself  upon  the  notice  of  the  chemical 
manufacturirs,  who  were  largely  stimulated  by  the 
general  and  technical  press  and  by  certain  teaehci-s  at 
home,  as  well  as  by  the  exami)lc  set  by  other  countries 
abroad,  the  first  point  that  the  technical  schools  had  to 
meet  was  the  demand  for  what  were  called  practical  as 
distinguished  from  theoretical  men.  It  used  to  be  the 
custom  in  my  younger  days  to  speak  of  theory  and 
practice  as  two  opposing  forces  or  antitheses — it  was 
thought  that  success  alone  rested  with  the  jjractieal 
man  and  that  the  menly  theoretical  man  meant  disaster. 
The  development  of  both  chemical  science  and  of  chemical 
industry  since  that  period  has  done  much  to  break  down 
this  antagonism,  but,  if  theorj'  and  practice  are  not 
yet  completely  weldid  in  the  mind  of  our  manufacturers, 
we  have  arrived  at  this  common  understanding,  that  the 
training  of  the  "works  chemist"  must  begin  with  a 
thorough  gi-ounding  in  the  general  principles  of  chemistiy 
and  allied  sciences. 

The  Technical  Institutions  in  carrying  out  this  part  of 
their  work  have  as  the  raw  material  of  their  branch  of 
manufacture  the  lad  who  is  supposed  to  have  completed 
bis  ordinary  school  education.     I  am  not  now  considering 
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evening  classes  because  this  phase  of  technical  education, 
as  I  have  frequently  poiiiteil  out,  cannot  seriously  intluenMi 
the   development  of  chemical   industry  execpliug   underi 
certain  very  s|>ecial  conditions  which  may  be  nfem-d  tO; 
later;     the    student     who    is    entering    for    a    couipletei 
sy8t<'raBtic  course  extending  over  at  least  thi-ee  years  hi 
the  future  chemical  technologist  with  whom  we  have  toi 
deal.     In    spite    of    an    entrance    examination    which    it: 
imposed  by  the  higher  Technical  Colleges,  our  raw  material  i 
is    by    no    means   of    uniform    (luality.     Both    individuali 
diffeivnccs  and   the  ordinarv'  .school  training  have  to  bei 
reckoned  with.     The  latter  factor  oik'Us  up  another  aspeoti 
of  the  education  question  which  is  beyond  the  scope  a{> 
this  address,  although   the  scientific  attainments  of  th* 
students  who  enter  our  colleges  with  the  object  of  becomf"'' 
industrial  chiinists  must  evidently  be  a  matter  of  coni 
to  the  teachers.     It  may  be  of  use  therefore  if  I  state  rtl    (< 
once  that  the  general  exi>erience  of  our  staffs  has  led  to >    W^ 
the  conclusion   that  on  the  whole  we  much  prefer  thstl     '^ 
the  students  entering  our  College  Cliemical  Ilcpartmentol    >^' 
should  have  had  no  previous  school  training  in  sciencckl    j" 
Such  training  is  generally  too  shallow  to  be  of  use  ;    it     W 
has  only  the  effect  of  stiffening  the  mental  attitude  to      ^ 
the  point  of  conceit  and  of  making  these  students  letlj    t'P 
teachable   than   those  who    have    not   been   through  tl»|    i" 
school  science  classes.      I   am   afraid   this  is  tantaniouall    '- 
to  a  declaration  that   science  teaching  in  the  schools  lil    oK 
defective.     Krom  our  point  of  view  it  certainly  is.  and  inj    i*' 
calling  attention  to  this  opinion,  so  generally  held  by  thai    * 
teaching    staffs   of   the   Technical   Schools  "and    Collepe^:    pM 
it  mav  be  well  to  point  out  that  it  is  not  the  ]inncipltf    "I 
but  the   method   wliieh   we  are  attacking.     There  is  llt\    Bl 
reason  why  school  science  should  not  be  taught  in  suehc>|    i*' 
way  as  to  make  it  of  real  preparatory  value.     This  qucstioi  i    S" 
of  juvenile  science  teaching  is  of  course  a  vcrj"  w  ell  won  I    " ' 
topic,  but  I  am  glad  of  the  present  o]pporlunity  of  ackno«>     *|i 
ledging    that   any    improvement   which    may    have    bew     I  la 
effected  in  this  direction  of  late  years  is  largely  due  to  dli     it« 
persistent  campaign   carried   on    by    my   colleague   Pnw     1^ 
H.  E.  .-Armstrong  who,  more  than  any  other  educationlll    ^'' 
authority,  has  helped  to  inculcate  the  sound  doctrine  thttll    i^  P 
science   teaching  consists  on   the  training  of  jacully  and     K? 
not   in  cramming  the  memory  with  disjointed  scraps  4f     iH« 
information.  '       "'' 

But  in  spite  of  the  efforts  of  the  reformers  of  schotll    w" 
education  the  science  teaching,  judging  from  the  resntti'    'i 
offered  to  the  Technical  Schools,  show  that  there  is  soD)    }■  '^ 
ample  scope  for  im])rovemcnt,  and  the  present  o]>por(unilkl    ita 
is  a  favourable  one  for  bringing  this  state  of  affairs  undv'    ™ 
the  notice  of  the  manufacturers.      If  we  wish   to  see  Mff'     i^ 
factories  staffed  by  "  home  made  "  chemists  it  is  obvioHi    ?s 
that  the  higher  the  plane  on  which  the  Technical  CoUagtl    »l»i 
can  begin  its  work  the  more  eflicient  will  be  the  finisMB*^^: 
product.     The  teachers  in   these  colleges  are  unquestion- 
ably in  a  better  position  than  any  other  class  of  teacher 
to   realisi"   the  defects  of  school   science   tiailiing:    it  is 
they  who  are  confronted  with  the  piT>ducts  of  this  teaching 
year  after  year,  and  it  is  they  who  are  called  upon  to 
fill  in  the  gap  between  the  school  period  and  the  enliy 
into  industry  with  a  training  during  which  the  studantl] 
must  be  imbued  with  the  scientific  spirit  as  a  living  foiW.<i 
It  is  the  reality  of  science  when  taught  with  a  view  toitel 
applications  in   industry   that  has  enabled   this  class  of 
teacher  to  do  good   service   to  the  cause  of  elementary 
science    teaching.     It   is  not  going   too   far  to   sjiy   that' 
the   amelioration    in    science    teaching   in    every    grad»— IBiij 
from    the   clcnnntary    school    to   the    University— duriBg'^'!'i 
the   last   quarter  century   is   mainly   attributable   to  the 
reaction    of    "  applied  "    science    teaching   upon    "  pure " 
science  teaching.     The  stimulus  to  n-form  has  come  from 
those  who.  by  virtue  of  their  knowledge  of  the  iimitiral 
re(piircments  of  the  technologist,  have  had  brought  home 
to  them  in  full  force  the  shortcomings  of  the  old  mminonical 
and  didactic  method   which  had   been  so  long  ])n-valcnl 
in  this  countrj-.     If,  for  our  industry,  the  rcquin'nients 
of  chemical  technology  call  for  still  further  n-forni  in  the 
elcmentarv'    teaching    of    science    ihiring    the    whoolboy 
period,  the  manufacturers  would  do  good  service  to  the 
cause  of  education  if  they  would  make  their  voices  heard 
also  in  this  din'ction. 

The  practical  outcome  of  the  existing  state  of  nffair< 
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-  that  at  the  Technical  College  we  have  to  begin  from 
\[t  litginning.  In  dealing  «ith  the  nature  of  the  training 
!i' 1- fore  we  have  to  consider  the  subjects  which  are 
'  ■ '  --an,-  and  the  time  over  which  the  training  should 
.\t<  lid.  On  this  last  point  there  is  some  divergence  of 
[linion.  When  I  first  entered  the  Finsbury  Technical 
nlli'L'e  in  1885,  two  years  were  considered  sufficient. 
I  HI-  soon  found  that  this  was  inadequate,  and  the  course 
i>  r.\tended  to  three  years.  I  certainly  think  that  this 
rriiHl  should  be  taken  as  a  minimum.  With  respect 
1  subjects  it  is  perhaps  only  necessary  to  refer  to  the 
iiblished  programmes  where  the  courses  laid  down  by 
10  various  Technical  Schools  are  set  forth  in  detail. 
;ut  in  connection  with  certain  questions  of  principle 
iidtrlylng  the  curricula  of  the  Technical  Schools  it  seems 
esiiable  to  make  use  of  this  opportunity  for  again 
iin<.'ing  the  teachers  and  manufacturers  into  the  arena 
di.scussion. 

Ii!  the  first  place  it  is  absolutely  necessary  to  come  to 
I  understanding  as  to  what  can  and  what  cannot  be 
.Air  during  this  three  years'  training  :  in  other  words, 
le  function  of  the  Technical  College  in  relation  to  our 
idii-try  requires  defining  with  a  degree  of  precision  that 
iirlispensable  if  the  teachers  and  manufacturers  are 
ill'  mutually  helpful.  The  ease  may  be  stated  in  these 
riv.>  : — A  youth  fresh  from  school  with,  let  us  say,  no 
■e|5aiatory  scientific  training,  has  in  the  course  of  three 
■ar-  to  receive  that  thorough  grounding  in  the  principles 
cli'  inistry  and  those  allied  sciences  which  are  necessary 
I  i|uaUfy  him  for  becoming  a  "works  chemist"  as 
■liiiril.  If  we  consider  criticaU3'  what  this  means  in 
le  li'.'ht  of  the  known  requirements  of  chemical  industry 
nvi-t  be  conceded  that  this  is  what  would  be  called  a 
I  iijo  order."  The  question  is  how  far  can  the  teachers 
:iri!tc  it  ?  Of  course  there  are  Technical  Schools  of 
iriiiu,-  grades,  but  from  our  point  of  view  it  is  O'lly  those 
hull  have  organised  curricula  for  day  students  which 
■Cli  I'p  considered  here.  Now  the  subjects  which,  in 
Itlitinn  to  chemistry,  are  generally  considered  indis- 
■11-1 1  lie  for  the  future  chemical  technologist  are  mathe- 
ifii  -.  physics  (incldding  electricity),  and  mechanics, 
■  lihli'ig  drawing-office  practice.  It  is  essential  to 
!i|ilia-ise  the  point  that  at  this  stage  we  are  concerned 
ily  with  the  fundamental  principles  of  these  sciences  ; 
e  |iiactical  appUcation  to  particular  industries  cannot 
our  subject  be  attempted.  We  hold,  and  I  think 
sely.  that  any  attempt  at  speciaUsation  before  the 
■iiindwork  of  scientific  principles  has  been  laid  is  abso- 
te!v  wrong  both  from  the  educational  and  the  industrial 
int  of  view.  Now  it  takes  at  least  two  years  with  the 
I  ra^je  student  to  lay  what  may  be  called  an  elementary 
uiiiiation  in  these  subjects,  and  so  there  is  left  but  one 
ai  lor  more  advanced  instruction.  How  far  then  does 
I-  I  ourse  enable  us  to  turn  out  a  youth  who  can  be 
-lulled  as  more  than  a  potential  chemical  technologist  ? 
iiniial  manufacturers  have  a  perfect  right  to  challenge 
r  ajiiilication  of  the  prefix  "  technical  "  as  descriptive  of 
r  institutions.  The  course  which  I  have  outUned  cannot 
der  the  conditions  specified  be  honestly  regarded  as 
Iff  than  a  preliminary  training.  It  does  not  and  it 
iimi  pretend  to  add  to  the  scientific  training  that 
■iiiiii-tliing  more"  which  is  necessary  for  the  technolo- 
t.  There  is  no  time  for  specialisation  and  there  are 
t  very  few  Technical  Schools  in  this  country  (exclusive 
liiiversities)  where  speciahsation  is  possible.  The 
ie  is  in  reality  even  worse  than  this  ;  the  handicraft 
aory  of  technical  education  was  for  so  long  predominant 
It  there  were  at  first  onlj'  a  very  few  Technical  Schools 
irking  up  to  the  level  of  systematic  and  organised 
y  currictila,  although.  I  am  glad  to  say,  of  late  years 
?re  has  been  some  advance  in  this  direction.  But  if 
\  i.'rneral  and  substantial  development  in  the  qualifica- 
11-  of  our  "works  chemists"  is  to  be  brought  about, 
--  manufacturers  and  the  paients  of  our  students  will 
've  to  reahse  that  we  must  have  sufficient  time  for  our 
■rk.  The  half-trained  youth  is  not  a  fair  criterion  of 
possibiUties  of  technical  education.  It  is  unjust 
till-  schools  and  colleges  ;  it  is  a  most  shortsighted 
liey,  and  it  is  seriously  damaging  the  cause  of  chemical 
lustry  when  such  men  are  taken  into  the  factories. 
f  sjieak  strongly  on  this  point  il  is  because  I  feel  strongly. 


This  "  scamping  "  of  the  education  of  our  future  techno- 
logists is  one  among  the  many  difficulties  which  hamper 
the  work  of  tlie  Technical  Schools  and  w  hich  provokes  the 
hostility  of  educationists,  who  naturally  read  into  this 
reluctance  to  give  sufficient  training  the  national  attitude 
towards  scientific  education  in  general,  and  towards 
industrial  development  in  particular. 

It  might  be  inferred  from  this  declaration  of  poUcy 
that  I  have  altogether  given  away  the  case  for  the  tech- 
nical education  of  the  "  works  chemist  " — that  there  is 
nothing  more  being  done  in  our  Technical  Schools  and 
Colleges  than  such  ordinary  general  scientific  training  as 
might  have  been  given  anywhere  else  ;  that  such  insti- 
tutions are  not  "  technical  "  in  the  manufactiu'cr's  sense 
at  all,  and  that  there  was  no  need  for  bringing  this  new 
educational  machinery  into  existence.  It  is  needless  to 
say  that  from  the  teacher's  point  of  view  such  an  inference 
would  be  quite  erroneous.  In  the  first  place  it  may  be 
pointed  out  that  before  the  tech.iical  education  movement 
was  initiated  there  were  only  a  very  few  in.stitutions  in 
this  country  where  an  adequate  training  could  be  given. 
Indeed  there  was  no  attempt  in  any  institution,  excepting 
perhaps  the  Royal  School  of  Mines,  to  organise  the 
curriculum  with  special  reference  to  the  apphcation  of 
science  to  industry.  The  Universities  at  that  time  looked 
askance  at  "  apphed  "  science.  We  had  to  pick  up  our 
education  as  best  we  could  ;  a  course  of  chemistry  here, 
a  course  of  lectures  on  physics  there,  and  .a  course  on 
mechanics  by  purely  lecture-room  method  somewhere 
else.  Strangely  enough  mathematics  was  not  taught  as 
an  integral  part  of  the  system,  but  had  to  be  acquired 
as  an  "  extra,"  and  the  same  was  true  for  modern  lan- 
guages. It  was  to  co-ordinate  the  science  teaching  and 
to  give  opportunity  for  training  in  all  the  necessary  sub- 
jects in  the  same  institution  that  the  modem  Technical 
Schools  were  called  into  existence.  Where  these  insti- 
tutions are  discharging  their  functions  adequately  ne 
claim  therefore  that  a  kind  of  training  has  been  made 
possible  that  was  impossible  before  the  initiation  of  the 
movement.  Had  such  opportunities  for  the  would-be 
chemical  technologist  existed  in  my  younger  days  we 
should  have  heard  le«s  about  the  antagonism  between 
"  theory "  and  "  practice,"  and  I  think  it  more  than 
probable  that  I  should  have  been  addressing  you  from 
this  chair  as  a  manufactiu'er  rather  than  as  a  teacher. 

Not  only  has  the  technical  education  movement  given 
us  a  new  class  of  science  school,  but  as  I  have  alieady 
said,  the  reaction  upon  the  teaching  of  science  both  pnre 
and  apphed  has  been  most  beneficial.  How  far  particular 
Technical  Schools  are  really  capable  ol  doing  for  chemical 
industry  that  which  they  are  supposed  to  be  doing  for 
other  industries  is  a  matter  for  further  consideration,  but 
on  behalf  of  those  which  are  doing  their  work  efficiently 
it  may  be  fairly  claimed  that  their  finished  products  are 
far  better  equipped  for  becoming  technologists  than  was 
formerly  possible.  To  this  extent  the  movement  can 
and  should  be  regarded  as  a  valuable  addition  to  our 
national  educational  resoiu-ces.  Whether  the  manu- 
facturers will  admit  that  the  training  is  in  any  way 
"technical"  is  partly  a  matter  of  definition  andpartly 
dependent  upon  the  kind  of  teaching.  I  have  admitted 
that  our  courses  are  prehminary  and  I  agree  with  the 
manufacturers  that  a  chemical  technologist"  is  a  chemist 
plus  a  great  deal  more,  and  the  next  points  that  arise 
are  therefore  (I)  whether  the  technical  education  can  be 
developed  into  technological  training,  and,  if  so.  where  ? 
(2)  Whether  the  teaching  in  the  Technical  Schools  can  in 
any  way  be  made  to  approach  the  diversified  requirement.3 
of  the  different  branches  of  chemical  industry  so  as  to 
make  the  preparation  for  technoloffv  more  e.fective. 
In  other  words,  can  the  teachers  go  further  under  the 
present  system  in  delivering  over  to  the  manufacturers 
men  of  a  higher  degree  of  preparedness  than  was  ever 
before  attempted  ?  These  two  questions  require  separate 
handhng,  and  the  latter,  with  which  I  propose  to  deal 
next,  involves  the  consideration  of  the  curriculum  in 
somewhat  greater  detail. 

The  Mature  of  the  Science  Teaching  in,  TfchniC'il  Schools. 

In  dealing  with  this  subject  I  am  fully  aware  that  I 

am  entering  into  a  controversial    atmosphere  and    I  can 
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dn  iiu  imiri'  than  give  i'.\|iii^.^iuu  lu  juisunai  o|iiiiiun 
li.isi'd  nil  oxpi'iii'iice  of  both  sides  of  the  question.  The 
pirtetieal  diflicuUies  whieh  are  encountered  in  ciirrving 
out  any  sehenie  of  inslrueticn  which  could  be  reearded 
«3  ideal  from  the  manufacturer's  point  of  view — rind  that, 
lie  it  remembered,  is  nominally  our  function — are  both 
internal  and  external.  From  the  outside  we  have  manu- 
facturers and  parents  interposing  difficulties  or  laying 
ilown  conrlitions  whieh,  if  complied  with,  would  strike 
at  the  veiy  root  of  the  principle  of  modern  technical 
education.  I  think  the  "  blessed  word '"  Uchnioil  is 
responsible  for  liome  of  these  external  difficulties.  A 
parent  enters  his  son  at  one  of  our  colleges  because  it  is 

technical,"  and  in  his  mind  that  term  conveys  an 
impres.sion  that  the  teaching  is  practical  as  distinguished 
from  theoretical.  The  traditional  parent  who  told  the 
I'rofessor  of  Chemistry  that  he  did  not  want  liis  son  '"  to 
learn  about  atoms  and  molecules  and  benzene  rings  and 
all  that  rubbish,"  but  that  "  he  wanted  him  to  be  t.iught. 
how  to  uiuko  soap.  '  is  not,  or  at  any  rato  was  not.  a 
mythical  person.  be<:au80  this  educational  feat  was 
actually  expected  from  me  soon  after  taUinn;  up  my  duties 
at  Mnsburv.  rortuiiutdy  I  was  enabled  to  iniet  the 
[larent  on  his  own  ground  hy  sheltering  myself  behind 
the  excuse  that  our  college  had  not  yet  developed  a  soap- 
muking  wing,  and  that  we  were  therefore  not  in  a  position 
to  admit  his  son.  It  is  to  be  hoped  that  this  type  of 
manufacturer  is  extinct  ;  but  I  relate  the  experience 
again  because  it  is  thoroughly  illustrative  of  the  spirit 
in  which  the  technical  education  movement  was  at  first 
received  by  many  manufacturers,  and  it  is  that  spirit 
which  had  to  lie  allayi'd — I  may  add  with  much  expendi- 
ture of  energy  on  the  part  of  the  teachers— before  the 
true  function  of  technical  education  with  respect  to 
chemical  industry  could  be  rightly  appreciated. 

Coining  in  th''  first  place  to  the  teaching  of  chemi^^lry, 
let  it  be  at  once  unrlcrstood  that  so  long  as  wc  are  con- 
cerned with  fundamental  principles  there  is  only  one 
chemistry  whatever  future  the  student  may  have  in 
view.  And  let  it  be  further  understood  that  the  sound 
teaching  of  the  general  principles  of  our  science  involves 
just  as  much  theory  as  practice.  Mr.  Heathcotc  anr! 
I'rof.  llonnan's  leniarks  on  tliis  subject  in  their  papers 
lending  to  the  discussions  at  Uirmingham  and  Liverpool 
are  very  much  to  the  point.  This  situation  must  be 
'_'rasj)ed  and  the  sooner  the  better.  Any  nianufactnrer 
who  imagines  that  practical  chemistry  is  the  peculiar 
possession  of  the  Technical  College  and  that  theoretical 
chemistry  is  only  of  use  for  degree. winning  purposes  is 
labouring  under  a  serious  misapprehension.  The  scien- 
tific groundwork  which  l)y  agreement  is  to  be  laid  during 
the  preUminary  training  is  essentially  a  theoietical  ground- 
work it  is  the  abstract  summary  of  our  existing  know- 
ledge of  facts  with  attempted  explanations  of  the  groujied 
facts  by  general  hypotheses  whicli  in  turn  prompt  the 
di.scovery  of  new  facts.  That  is  the  method  by  which  our 
science,  in  common  with  all  other  sciences,  has  been  built 
up.  The  most  practical  of  our  nianufacturers  must 
admit  that  the  doctrines  which  are  inculcated  in  the 
liboratory  or  lecture  room  are  the  outcome  of  scientific 
theorising.  To  teach  or  to  let  the  student  learn  for  him- 
.self  the  facts  only  is  to  put  back  the  hands  of  the  clock. 
Such  training,  however  "  technical  "  it  might  be  con- 
sidero<l,  is  of  no  real  value  as  an  educational  discipline  ; 
it  would  bo  of  less  use  in  fitting  the  student  for  a  career 
in  industrial  chemistry  than  would  be  a  prolonged  drilling 
in  the  dead  languages.  To  tlivorce  theory  from  facts  is 
to  kill  the  training  of  the  imaginative  faculty  :  tiie  result 
of  dc\italised  tcacliing  of  this  kind  is  the  production  of 
pedagogues  of  the  narrowest  type  for  teachers  and  of  meie 
labourers  instead  of  chemical  technologists,  .lust  as 
imagination,  fed  by  facts  and  stimulated  by  theory,  has 
developed  ind  is  developing  pure  science,  so  will  it 
develop  applied  science,  dependent  as  is  the  latter  upon 
seientiiic  discovery  for  its  advancement.  I  have  felt  it 
neressary  to  jnit  forward  this  plea  for  what  m.mv  are 
plea8e<l  to  designate  "  mere  thenrj ,"  not  only  because  of  the 
possible  existence  of  manufacturers  of  the  type  exemplified 
by  the  parent  referred  to  above,  but  also  beeau-se  I  «pi 
persuade<l  that  even  now  there  are  many  nianufacturers 
in    this   country    who   do   not    leahse    how    largely    tlieii 
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industry  is  the  product  of  seientiBc  theorising.  H^ 
their  operations  and  processes  been  made  in  depend  upo 
facts  only  irrespective  of  any  connecting  theoretiw 
princijile  it  may  safely  be  asserted  that  chemical  indiutt.  jfi 
would  still  remain  in  that  state  of  empiricism  whic!  :i» 
the  whole  tendency  of  modern  development  is  to  eliniinkt^  t^ 
In  a  reniaikalde  address  delivere<l  by  Pixif.  Lyon  (afte; 
wards  Lord)  Playfair  ^S  years  ago  under  the  title,  "  Tl; 
Study  of  .\bstiact  Science  essential  to  the  Progress  i 
Industry,'  being  the  introductory  lecture  to  the  ecu 
of  chemistry  at  the  H'lyal  School  of  Mines  for  the  Sea 
18.51 — 18.")2",  occurs  a  pas.sage  which  bears  so  cW 
upon  this  subject  that   I  will  quote  it  in  full  : — 

"  Intellect  is  on  the  stretch  !o  get   forward,  and 
nation   which   holds  not  by  it    will  soon   be  left   beh 
For  a  long  time,  practice,  standing  still  in  the  prid 
empiricism,  and  in  the  ungrateful  forgelfulness  of  i 
science   has   done    in    its   development,    ix-aretl    upon  i 
portal   the  old  and   vulgar  adage  '  an  ounce  of  practic 
is   worth    a    ton    of    theory."     This    wretched    inscriptio' 
acted  like  a  Gorgon's  head,  and  turned  to  stone  the  aspin 
tions  of  science.     Believe  it  not  1    for  a  grain  of  theor; 
if  that   be  an  expression    for  science,  will  when  plante< 
hke   (he   mustard-seed  of  Scripture,  grow    and   wax  inl 
the  greatest  of  trees." 

If  therefore  the  teaching  of  chemistry  m  the  Technici 
.'■'cliools  is  to  be  of  the  ordinary  kind  there  still  reniaii 
the  question,  as  yet  only  partially  met,  whether  thei 
was  any  nweesity  from  the  manufacturer's  point  of  vie 
for  creating  this  new  class  of  institution.  The  answi 
has  to  some  extent  liccn  given  in  calling  attention  ( 
the  eo-ordinated  courses  of  instruction  made  possible  i 
these  schools.  I  should  now  like  to  add  that  the  deman 
for  a  training  in  chemistry  with  a  view  to  its  subsequei 
application  to  industry  has  enabled  us  to  improve  oi 
chemical  teaching  so  that  our  finished  products  are  di 
tinctly  better  chemists  as  chemists  than  were  ever  tume 
out  in  the  same  time  under  the  old  system  of  making  gaM 
and  "  test-tubing  "  for  acids  and  bases.  This  iniprOTi 
ment  wc  claim  unliesitatingly  as  one  of  the  results  of  th 
modern  technical  education  movement. 

The  "  tcchnirali-iing  "  of  Cheviicnl  Teuchimj. 

If  then  as    manufacturers    we    now    acknowledge 
the  teaching  of  theory  is  as  indispensable  as  the  train 
in  cxpi'nincntal  facts,  I  am  prepared  to  make  a  (once 
to   chemical    technology    which   for   various    icasons 
probably  be  rejected  by  the   teachers,  or  at  any  rat4 
a  majority  of  them.     It  is  really  the  answer  to  the  qua 
previously  raii-ed—  whether  the  teaching  in  the  Tech 
Schools  can   be  made  to  appro.ximate  more  toward*  ' 
lequirements    of   chemical    industry    than    was    fornM 
possible.  S|icakingat  |)resciit  with  respect  only  tocliemi«tr|«  .' 
I  believe  it  can.     Were  1   unable  to  justify  this  belief  * 
am  bound  to  confess  that  these  newer  institutions  eoul 
claim  to  be  discharging  no  function  didering  in  any  wa 
from   those  discharged   by  educational  establishment*  i 
all  ranks  in  which  chemistry  is  taught  for  purely  academ  «^_ 
purposes.     The  students  we  are  dealing   with   have  pr'    7? 
suinably  laken  up  the  subject  with  a  view  to  it  ■  industlii 
applications.     There  is  a  goal — ncces.sarily   ill-defined  •■    "^ 
first — towards   which    their   studies   are   diroted.     I  »f     * 
not  considering  stiiilents  who  are  in  training  for  becomir 
teachers  nor  those  who  have  in  view  a  care»-r  as  analyst 
It  is  open  to  question,  whether  the  TtK?hnical  Colli'ge  is  tr 

firoper  place  for  these  two  classes  of  studdnt."-'.  It  mu! 
)0  taken  into  consideration  also  that  the  average  stndeif 
has  no  definite  view  with  respect  to  any  particular  branc 
of  chemical  industry  ;  his  olijift  is  to  bcciuuc  (pialific 
for  any  opening  that  may  occur.  Only  rarely,  at  any  ra| 
in  London,  do  we  get  the  sons  of  manufacturers  who  ai 
going  into  their  fathers'  works.  The  conditions  are  r 
doubt  diflerenl  in  tho.sc  districta  in  which  there  arc  Tecf 
nical  Schools  in  the  great  centres  of  chemical  imiuatr 
But  this  want  of  definite  outlook  is  no  n-al  disadvantage 
in  fact,  from  the  educational  point  of  view  it  is  a  distim 
advantage  because  it  compels  the  chemical  teaching  • 
take  that  geneial  form  which  at  this  preliminary  stage  < 
training  is  alone  permissible.  It  is  agreed  that  speciaUw 
tion  should  follow  and  be  based  uiion  the  general  trainin; 
It  is  this  siK-ciahsed  training  whicii  strictly  sjwakiiig  is  tl' 
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real  "  technical  '"  education  from  the  manufacturer'.s 
point  of  view. 

But  if  we  cannot  get.  to  the  "  teehnieal  "  stage  as  thus 
defined  under  the  conditions  whici)  we  have  to  cope 
with  in  tile  existing  Technical  Schools,  the  chemical 
teaching  can  be  given  a  bias  in  that  direction  without 
in  any  waj'  detracting  from  its  value  as  an  educational 
discipline  and  without  the  least  damaji;e  to  its  theoretical 
treatment.  Consider  the  main  purjiose  for  which  the 
chemistry  is  taught.  Chemical  manufacture  in  general 
terms  consists  in  converting  certain  raw  materials  into 
iisetid  products  with  maximum  \ield  and  minimum 
expenditure  in  the  cost  of  productini].  If  the  teachers 
'will  bear  this  definition  in  mind  it  will  1  thinU  be  admitted, 
:i  I  IcMst  in  principle,  that  it  is  possible  to  give  a  "  technical  " 
lii.i  ^  lo  the  teaching  both  in  the  lecture-room  and  laboiatoiy. 
When  the  general  elementary  course  has  been  passed 
lliinugh  and  a  fair  grasp  of  fundamental  principles  has 
licrn  acquired,  the  systematic  treatment  of  elements  and 
MMipounds,  say  in  the  second  anil  third  year  courses, 
an  surely  be  developed  in  much  greater  detail  in  cases 
where  technical  products  are  concerned.  There  is  just 
I-  much  pure  scientific  doctrine  to  be  deduced  from  the 
>liMly  of  u.seful  products  as  from  the  study  of  useless 
IM'idncts.  The  utihtarian  view  which  the  old-time 
I'  iih mic  teacher  considered  as  derogatory  should  loom 
miMlyin  theteachingof  the  Technical  Schools.  It  is  not 
imiiiided  that  special  detailed  courses  on  particular 
niiiistries  should  be  attempted  at  any  stage  of  the  pre- 
paialory  training.  There  is  no  time  to  teach  technology 
II  the  strict  sense,  but  thei-e  is  time  to  prepare  for  techno- 
!"!;>•,  and  the  better  the  student  is  prepared  the  shorter 
ivili  l^e  his  period  of  proljation  when  he  passes  on  to  the 
hiuhcr  stages  of  technological  training  in  college  or  factory. 
1 1  1  liis  spirit  does  not  pervade  the  teaching  I  see  no  reason 
Ml    nur  existence  as  Technical  Schools. 

Ml  chemical  manufacturing  operations  may  be  regarded 
I-  -|.ecial  illustrations  of  general  principles,  and  by  the 
killul  teacher  may  be  made  use  of  as  such  in  dealing 
inih  advanced  students.  It  will  lielp  the  teaching  eon- 
-idi  rably  if  it  is  brought  home  that  a  manufacturing 
•jination  is  essentially  a  scientific  operation — at  least 
iuilc  as  scientific  on  a  scale  of  hundredweights  and  tons 
I-  Mil  a  scale  of  a  few  gram.s.  Moreover,  the  chemical 
'I'lion    concerned    in    a    manufacturing    operation    is 

I  n  iated   with  an  element  that  was  absolutely  ignored 

II  I  he  old  teaching  of  chemistry  ;  I  refer  to  the  economic 
mIm  of  the  reaction.  Consider  tlie  training  in  our  own 
la\^  of  studentship.  We  mixed  our  reagents  indis- 
iiiiiiuatcly  and  we  made  our  preparations  with  a  lavish 
\|ii  uditui-e  of  materials  that  would  spell  ruin  if  magnified 
•  I    I   mamifacturing  scale.     What   matter  if  we  failed  ?  ; 

Jic  -ink  was  at  hand,  and  the  storekeeper  round  the  corner 
ivith  fresh  supplies.  From  the  point  of  view  of  the  future 
echnologist  such  teaching  cannot  but  result  in  complete 
iiililuess  for  factory  work.  It  is  the  duty  of  the  Technical 
-Ji  hools  to  introduce  this  economic  element  into  the 
larhing  of  chemistry,  and  that  is  why  I  am  pleading  for 
lie  "  technicahsing  "  of  the  curriculum.  If  this  side  of 
■hcrnical  teaching  has  hitherto  been  neglected  it  can 
mly  be  because  it  has  no  examinational  value. 

My    views   on   this   subject   will    be    regarded   as   very 

ichiodox  from  the  purely  academic  standpoint.     I  have 

Pill    little   hope   that  they  will  be  generally  accepted  at 

lirescut,   but  if  they  coincide  either  partially  or  wholly 

ivith    the    views   of   chemical    manufacturers   it    is   from 

his   Society    that    the    educational    world    nuist    receive 

luthority  for  their  adoption.     As  it  is  of  great  importance 

that  there  should  be  no  confusion  of  ideas  on  this  subject 

,  t  may  be  advisai)le  to  reassert  that  by  giving  a  technical 

lias  to   the   teaching   it  is   not  proposed   that   technical 

hciiiistry  in  the  sense  of  chemical  technology,  which  ie 

I  ^iKcialised  subject,  should  be  made  a  part  of  that  pre- 

,  iminary   training   which   up  to   this  stage   I   have  alone 

;iad  under  consideration.       It  is  necessary   to  arrive  at 

I.  clear  understanding  on  this  point,   because  it  will  be 

■emembcrcd  that  in  180()-n7  a  special  committee  of  the 

l/inilon  County  Council  Technical  Education  Board  was 

i|i|iMinted  under  the  chairmanship  of  Dr.  W.  .1.  Russell 

M  c, insider  the  (lucstion  of  the  teaching  of  chemistry,  and 

[iomc  manufacturers  laid  it  down  in  their  evidence  that 


technological  chemistry  could  not  be  taught  in  the 
Technical  Schools  at  all.*  That  opinion  had,  I  believe, 
much  to  do  with  the  stereotyping  of  the  academic 
traditions  of  chemical  teaching,  liecause  the  majority  ot 
teachers  failed  to  reahse  that  the  manufacturers  who 
expressed  these  views  had  really  in  mind  the  technique 
of  particular  industries.  On  this  point  I  shall  endeavour 
to  show  later  that  there  has  been  want  of  discrimination 
and  that  the  views  expressed  by  the  representatives  of 
these  industries  have  been  unwarrantably  spread  ovei- 
the  whole  field  of  chemical  industry.  But  with  respect 
to  the  present  plea  it  is  clear  that  these  views  do  not  tell 
against  that,  technical  bias  which  can  be  given  to  the 
teaching  at  a  certain  stage,  which  stage  must  obviously 
depend  upon  the  status  of  the  school  or  college. 

Any  opposition  that  may  be  offered  to  these  suggestions 
will  iio  doubt  be  based  upon  the  practical  difficulties 
connected  with  the  carrying  out  of  such  technicalised 
teaching.  That  there  are  practical  difticulties  I  do  not 
deny  ;  with  respect  to  the  teaching  institutions  the 
difficulties  are  both  internal  and  external  and  it  may  be 
useful  to  point  to  some  of  them.  In  the  first  place  there 
is  the  teaching  staff.  The  ideal  teacher  for  the  Technical 
School  is  the  man  who  can  add  to  his  teaching  ciuah- 
fications  factory  experience  in  some  branch  of  chemical 
industry  ;  unfortunately  for  the  schools  such  men  are 
rare.  The  man  who  has  factory  experience  only  is 
generally  a  very  bad  teacher,  and,  on  the  other  hand,  the 
teacher  who  has  had  no  technological  experience  is  too 
bookish.  Then  there  is  the  difticulty  of  not  being  able 
to  describe  or  illustrate  the  actual  manufacturing  pro- 
cesses. The  average  teacher  has  no  time  for  keeping 
himself  accpiainted  with  the  latest  development  of  chemical 
industry,  and  if  he  attempts  to  deal  with  the  techno- 
logical side  of  such  subjects  as  have  a  technological  side 
he  generally  retails  text-book  information  I  am  sure 
the  manufacturers  will  support  me  when  I  state  that 
the  majority  of  existing  text-books,  however  admirable 
as  scientific  treatises,  are  generally  erroneous,  misleading, 
and  antiquated  in  their  treatment  of  manufacturing 
processes.  The  later  developments  both  in  the  ]jurely 
chemical  theory  and  in  the  actual  technique  of  manu- 
facturing operations  are  the  common  possession  of  experts 
in  the  various  branches  of  our  industry  years  before  they 
find  their  way  into  the  text-books  and  through  these 
into  the  Technical  Schools.  It  is,  I  am  afraid,  unavoidable 
under  our  present  system  that  the  teaching  staff  should 
consist  as  a  rule  of  men  who  have  approached  the  subject 
from  the  academic  rather  than  from  the  technological 
side,  and  who  do  not  therefore  possess  any  expert  know- 
ledge of  chemical  industry  either  in  its  general  or  special 
aspects.  The  tone  of  the  teaching  naturally  reflects  the 
training  of  the  teacher,  and  that  is  why  technicalised 
teaching  is  not  hkely  to  find  much  favour  under  existing 
conditions.  Another  difliculty  of  an  external  character 
arises  from  the  circumstance  that  the  manufacturers 
are  not  as  a  rule  willing  to  allow  stiulents  or  teachers  to 
see  over  their  works,  and  thus  the  most  important  of  all 
practical  demonstrations — the  actual  manufacturing  pro- 
cesses in  operation — are  not  generally  available  for 
educational  purposes.  In  the  Lourlon  district  a  few 
industries  are  liberal  in  this  respect,  notably  gas  and  tar 
works,  and  breweries.  I  do  not  know  how  far  the  pro- 
vincial schools  have  faciUtics  given  for  visits  to  works, 
but  speaking  generally  and  on  patriotic  grounds  I  should 
like  to  take  this  opportunity  of  pointing  out  to  the  chemical 
manufacturers  that  they  can  further  the  cause  of  technical 
education  considerably  by  allowing  such  students  to 
visit  their  works.  Of  course,  as  Mr.  Beilby  has  recently 
pointed  out  in  his  address  to  the  As.sociation  of  Technical 
Institutions,  there  are  certain  industries  in  which  this  is 
inadmissible,  but  my  plea  is  not  intended  for  such  ca^es. 

With  respect  to  "laboratory  teaching  in  the  Technical 
Schools  there  is  also  scope  for  "  teohnicaUsation."     An 


•Tlie  Report  of  this  Committee  was  pulilished  in  tlic  Lomimi 
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iU'pnrt  wiii  iiulilislii''t  ill  a,  separate  form  l)y  the  Loniluii  County 
founcil  Technical  lidueation  Board  in  1U02. 
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elementary  drilling  in  experimental  methods  for  the 
development  of  manipulative  skill  and  the  eo ordination 
of  the  reasoniiif;  faculty  with  the  re.sults  of  observation 
mu.st  of  course  he  pone  through.  In  so  far  as  tills  stage 
of  the  work  is  general  it  calls  for  no  special  modification 
to  suit  the  requirements  of  any  particular  class  of  student. 
It  may  be  pointed  out  however  that  the  elementary 
laboratory  work  of  the  modern  chemical  student  has  been 
raised  to  a  very  much  hicher  scientific  level  than  that 
which  was  considered  sufficient  in  our  younger  days. 
The  "  practical  "  chemical  training  of  the  former  generation 
is  no  (ioiibt  still  fresh  in  the  memory  of  many  of  us  ;  the 
preparation  of  a  few  gases,  the  quahtative  analysis  all 
beautifully  tnbularised  so  as  lo  prevent  our  learning 
any  chemistry  from  our  work,  the  quantitative  analysis 
of  a  few  stock  salts,  and.  if  we  were  advanced  enough, 
a  little  organic  and  gas  analysis.  It  was  essentially 
a  drilling  in  chemical  analysis,  and  I  am  afraid  that  very 
imperfectly  trained  chemists  were  turned  out  under 
this  riqimt:.  especially  from  the  technological  point  of  view. 
I  do  not  undervalue  analysis  as  a  part  of  chemical  tmining  ; 
on  the  contrary  for  the  technical  student  1  think  it 
most  important,  and  a  certain  amount  of  time  may  be 
allotto.1  to  it  in  the  curriculum  with  advantage.  But 
that  dilVcrs  from  making  analysis  the  whole  practical 
training.  .Also  it  may  be  pointed  out  that  even  analysis 
is  not  a  purely  nicebauical  series  of  operations,  but  that 
there  arc  scientific  principles  underlying  these  operations 
and  it  is  for  the  teacher  to  see  that  the  analytical  work 
is  not  allowed  to  degenerate  into  mere  chemical  handicraft. 
With  advanced  students  there  is  no  reason  why  technical 
products  should  not  be  given  for  identification  and 
analysis  ;  it  adds  much  to  their  interest  in  the  work. 
But  it  is  unnecessary  here  to  dwell  at  too  great  a  length 
upon  the  ceneral  practical  training,  although  I  should 
like  to  add  that  if  the  level  has  been  raised  and  if  our 
teaching  has  become  more  philosophical  we  are  mainly 
indebted  to  a  former  occupant  of  this  chair.  Prof.  Emerson 
fteynolds,  who  is  unquestionably  the  pioneer  reformer 
in  the  laboratory  teaching  of  chemistry.  I  am  glad 
of  this  opportunity  of  acknowledging  the  indebtedness 
of  teachers  to  Prof.  Reynolds  because,  imidst  the  later 
clamour,  his  share  in  the  development  of  chemical 
teaching  has  been  overlooked.  The  admirable  series 
of  little  manuals  on  Experimentnl  Chemistry  which  com- 
menced with  his  Dubhn  intioductoiy  lectures  in  1874 
marked  a  new  era  in  the  methods  of  laboratory  teaching; 
and.  althougli  developments  in  detail  have  since  t.iken 
place,  the  fundamental  principles  which  he  laid  down 
have  undergone  no  modification  ;  they  are  still  the 
ba.sis  of  all  the  most  approved  schemes  of  laboratory  work. 
In  other  directions  also  the  laboratory  teaching  may  be 
"  technicalised,"  and  to  on  inerea.sing  extent  as  the  student 
becomes  more  advanced.  A  very  excellent  feature  of 
modern  laboratory  work  is  the  jireparation  of  \'arious 
inorganic  and  organic  compounds  from  raw  materials 
supplied  to  the  student.  This  kind  of  work,  if  combined 
with  the  theoretical  treatment  in  the  lecture  room,  is  of 
special  value  as  introductory  to  the  real  technology, 
and  it  admits  of  the  introduction  of  that  very  element 
which  has  liitherto  been  so  much  neglected  :  1  refer  again 
to  the  (conomie  element.  The  technical  bias  can  be  made 
manifest.  An  ordinary  student  re^iUses  as  the  result 
of  his  own  work  that  certain  materials  acted  upon  in  certain 
ways  with  certain  reagents  can  bo  converted  into  certain 
definite  products.  If  properly  led  he  follows  the  under- 
lying chemical  principles  and  if  he  has  acquired  a  thorough 
grasp  of  those  principles  the  educational  value  of  this  work 
is  obvious.  But  valuable  as  is  this  work  for  the  ordinary 
student  it  is  woefully  incomplete  from  the  point  of  view 
of  the  technical  student.  It  is  not  sufiicient  for  the 
latter  to  know  that  from  certain  materials  certain  products 
can  be  obtained  ;  he  must  realise  that  the  value  of  his 
future  work  will  turn  entirely  upon  the  question  of  yield 
and  purity — in  other  words  upon  the  cost  of  production. 
Why  should  not  the  "  preparations  "  in  the  laboratories 
of  the  Technical  iSchools  generally  bo  made  quantitatively  ? 
Many  of  the  modern  laboratory  manuals  dealing  with 
preparations  give  the  yields  obtainable  and.  speaking  from 
experience,  1  know  that  it  gives  zest  to  the  work  if  the 
student  is  supplied  with  a  known  weight  of  raw  matorial 


and  given  to  understand  that  the  value  of  his  results  will 
be  estimated  l)y  the  yield  and  purity  of  his  product.  It 
is  even  possilile  to  go  further  in  "  technicalisation " 
without  in  tin-  least  degree  detracting  from  the  educational 
value  of  the  work.  \  series  of  preparations  might  be 
arranged  in  wliicb  not  only  the  weight  of  the  raw  materiab 
and  ot  the  final  product  were  taken  into  consideration,  but 
also  the  quantities  of  the  various  reagents  used,  and  from 
these  data,  making  sufticieiil  allowance  for  the  usual— 
not  the  laboratory—"  working  expenses,  '  the  aetoal 
co.st    of   the   product  ascertained. 

1  know  full  well  the  objections  that  will  be  urged  agoiiut 
this  kind  of  work.  Tlie  manufaqturers  will  say  that  it  ii 
unreal,  that  it  bears  no  manner  of  relationship  to  the 
actual  factory  results  where  the  que.stion  of  scale  comet 
in,  and  that  the  cost  of  laboratory  reagents  or  the  value 
assigned  to  "  working  expenses  "  is  too  vague  to  lead  to 
resiilts  of  any  commercial  numerical  value.  The  purely 
academic  teacher  on  the  other  hand  will  say  thai  such 
results,  ajiart  from  their  commercial  inaccuracy,  are  of  no 
scientific  value  as  a  discipline  and  teach  no  more  than  can 
be  learnt  from  the  ordinary  preparation  without  any 
reference  to  cost.  The  "  purest  '  of  chemical  teachen 
might  even  go  further  and  say  that  the  subject  was  being 
degraded  by  being  put  upon  a  ciininiei-ciiil  basis.  Jt  U 
needless  to  say  that  1  do  nul  admit  the  force  of  any  of  tbeae 
objeirtions  or  1  should  not  be  urging  my  case  now.  Tht 
results  obtained,  even  if  not  comparable  with  factory 
results,  may  be  made  the  basis  of  useful  discussion  in 
order  to  bring  out  the  reasons  for  the  discrepancy  between 
the  small  and  large  scale  operations.  (,!uantilative 
preparations  woikcd  out  from  this  point  of  view  serve 
as  most  forcible  object  lessons  by  checking  the  reckleN 
use  of  reagents  and  also  by  bringing  home  to  the  student 
on  the  reductio  ad  absurdtim  principle  the  uorthlessneei 
of  his  results  if  measured  by  the  current  commercial 
standard.  In  other  words  I  believe  it  possible  by  intro- 
ducing the  economic  element  into  the  laboratory  work  oi 
advanced  students  to  make  this  work  of  more  disciphnarj' 
v>ilue  for  the  future  "  works  chemist"  than  has  luthetto 
been    the   custom. 

Having,  as  it  were,  intrenched  myself  in  this  pit  tt 
heterodoxy  I  am  prepaird  to  naeet  the  objections  at 
the  academic  teacher  by  ri'ininding  him  that  in  the  most 
highly  scientific  of  all  '■  pix'paration  "  work,  viz.,  the 
synthesis  of  new  conipoinuls.  tin-  whole  ti-uth  is  veiT 
seldom  proclaimed.  1  hope  that  1  shall  not  be  accuseo 
of  giving  away  the  "  myst<rics  "  of  my  scientific  eolleaguea, 
but  it  is  very  w<ll  known  that  the  course  of  chcmicftl 
synthesis  very  seldom  runs  so  smoothly  as  to  give  • 
theoretically  quantitative  yield.  In  other  words  the 
synthetical  compound  may  be  the  primary  product 
or  it  may  not.  and  in  nearly  all  cases  there  are  formed  with 
the  particular  substance  which  we  arc  aiming  at  steondaiy 
products  which  arc  just  as  much  a  part  of  the  genenu 
chemical  process  as  is  the  synthesised  compound  which 
we  want.  Now  if  these  subsidiary  compounds  an 
crystalline  or  amenable  to  treatment  by  the  ordinal^ 
methods  of  n'scarch  wc  hear  more  about  them,  but  if 
they  happen  to  be  tarry  or  resinous  or  indefinite  wo  very 
seldom  hear  anything  more  about  them.  .\nd  so  the 
synthetical  achievement,  as  described  by  the  discoverer, 
however  brilliant  as  a  piece  of  scientific  work,  is  veiy 
often  but  a  half-told  story  as  measured  by  the  absolute 
scientific  standard.  The  tarry,  resinous,  and  imlefinite 
by-products  are  just  as  normal  to  the  process  as  Ih- 
definite  compouncl  which  we  isolate.  If  the  latter  should 
be  a  technical  pnidnct  the  whole  success  of  the  manufacture 
may  turn  upon  our  being  able  to  control  the  conditiona 
of  the  chemical  reactions  so  as  to  avoid  or  to  minimise 
the  formation  of  the  subsidiary  products  and  the  degree 
of  our  success  is  a  measure  of  our  scientific  aehievement- 
If  wc  look  critically  into  some  of  tlu'  later  developmenls 
of  industrial  organic  chemistry  from  this  point  of  view 
it  will  be  seen  that  they  are  nally  marvels  of  achievement 
as  pieces  of  purely  scientific  work.  Now  the  success 
of  a  chemical  n'action  which  results  in  a  wileable  pnKluct 
is  only  capable  of  being  measured  by  a  financial  slondard. 
The  standanl  of  scientific  success  and  of  comniereia 
success  can  be  expn'ssed  in  the  same  terms — cost  per 
unit  of  weight  i   there  is  nothing  derogatory  in  extending 


w 

Ik'tit 

itl 

eiili 
i* 

fVDl 

tktr 
f-la 
itveD 
(Ite 

i4fl 

plini 


m 
yi 

knit 

Bit 
ikil 
ISO 

iSil 
t: 
liii 
Ii  ti 
III 
the 
liu 
k\ 
lilt 

in 
'ml 
U 
llhl 


Vol.  xxvin.,  No.  11.] 


ANisrUAL  MEEtb^G. 


§65 


I  this  principle  to  all  preparation  work  given  for  laboratory 
practice  whether  concerned  with  technical  products  or 
not.  The  spirit  of  working  at  the  highest  economical 
efficiency  must  be  cultivated  in  the  Technical  Schools, 
and  the  enormous  importance  of  directing  the  resources 
of  chemical  science  towards  this  end  is  best  realised 
when  the  student  is  made  to  translate  his  results  into 
commercial   t^rms. 

There  is  yet  another  possible  extension  of  the  principle 
of  "  technicalisation  "  in  which  I  believe  my  heterodoxy 
is  even  more  strongly  pronounced.  The  mere  statement 
of  these  views  was  at  one  time  sufficient  to  insure  being 
anathematised  by  both  teachers  and  manufachirers,  but  as 
I  shall  probably  never  have  a  better  opportunity  of 
declaring  the  faith  which  is  in  me  I  claim  forbearance 
while  I  state  once  again  the  case  for  large  scale  working 
in  the  Technical  Schools.  I  am  encouraged  to  do  so  by 
the  fact  that  some  of  the  contributors  to  the  Birmingham 
discussion  appear  to  have  arrived  at  a  similar  conclusion 
and  Prof.  Donnan  at  Liverpool  gave  explicit  utterance 
to  the  same  view.  To  guard  against  any  misunderstanding 
on  this  point  I  must  however  make  it  perfectly  clear  that 
my  contention  is  for  the  introduction  of  the  large  scale 
practical  exercise  into  the  advanced  stage  of  the  pre- 
paratory training,  while  the  plea  put  forward  at  Bir- 
mingham and  Liverjiool  is  for  its  introduction  into  the  post- 
graduate  or   technological   stage   of   the   training.     I   do 

I  not  know  whether  there  is  any  real  antagonism  of  opinion 
between  us.  It  would  of  course  be  understood  that  my 
claim  is  only  for  comparatively  simple  large-scale  pre- 
paration work  as  introductory  to  the  more  elaborate 
and  advanced    "  technological  "    work   proposed   for   the 

I  post-graduate  course.  At  whatever  stage  however 
this  kind  of  work  begins  the  actuating  principle  is  the  same 
and  has  long  been  accepted  by  those  teachers  who  have 
recognised  the  educational  value  of  such  work  for  those 
who  are  in  training  for  chemical  industry.  The  first 
difficulty  which  the  college-trained  student  has  to  face 
when  he  enters  a  factory  is  his  want  of  familiarity  with 

ilarge  scale  operations.  His  experience  has  been  acquired 
with  laboratory  utensils  and  apjiaratus  ;  he  thinks  in 
terms  of  grams  and  he  finds  himself  in  presence  of  plant 
dealing  with  hundredweights  and  tons.  His  beakers, 
flasks,  retorts,  and  dishes  have  become  magnified  into 
tanks,  vats,  stills,  jacketed  pans,  etc.,  and  his  gas  burners 
have  been  replaced  by  furnaces,  gas-producers,  steam 
coils,  and  so  forth.  The  laboratory  failure  which  leads 
to  the  loss  of  perhaps  a  few  shillings'  worth  of 
chemicals  he  now  realises  to  be  absolutely  inadmissible 
in  the  factory  when  tens  or  hundreds  of  pounds'  woi-th 
of  materials  are  at  stake.  Can  nothing  be  done  in  the 
ooUeges  to  make  the  student  better  prepared  for  this 
experience  which  he  is  bound  to  go  through  if  he  becomes 
a  "  works  chemist  "  '!  It  wiU  of  course  be  said  that  this 
kind  of  experience  can  only  be  gained  in  the  factory 
and  that  no  employer  is  likely  to  put  a  student  fresh  from 
college  in  a  position  where  his  inexperience  is  likely  to 
lead  to  disaster.  But  if  we  as  teachers  admit  the  force 
of  this  argument,  which  is  reasonable  enough  so  far  as 
it  goes,  I  maintain  that  there  is  still  scope  for  making  a 
further  advance  in  laboratory  teaching  towards  the 
requirements  of  the  manufacturer  and  so  for  providing 
the  industry  with  a  more  efficient  type  of  worker  than 
was  possible  under  the  old  system.  My  contention  is, 
in  brief,  that  with  advanced  students  in  the  Technical 
Colleges  the  preparation  work  should  be  increased  in 
scale  80  as  to  introduce  an  element  of  training  in  chemical 
handicraft.  Lest  I  should  be  confronted  with  that  awful 
bugbear  of  certain  academic  teachers,  the  working  furnace 
run  in  connection  with  the  metallurgical  departments 
of  one  or  two  of  the  newer  Universities,  let  me  state  at 
once  that  I  am  not  now  advocating  the  introduction  of 
working  models  of  special  plant  used  in  particularindustries. 
The  plea  is  for  the  handling  of  apparatus  illustrating  such 
general  operations  as  are  carried  on  in  all  factories — 
heating  and  cooling,  evaporating,  distilling,  mechanical 
mixing,  grinding,  solution,  filtration,  etc. — on  something 
more  than  the  ordinary  laboratory  scale.  The  equip- 
ment for  this  kind  of  work  is  not  very  costly  as  compared 
with  the  cost  of  the  elaborate  machinery  now  used  in 
■engineering  education      The  contention  that  this  kind 


of  experience  unfits  the  student  for  factory  work  by 
familiarising  him  with  fictitious  representations  of  the 
real  things  has  no  real  weight.  The  same  argument 
was  advanced  in  former  times  against  the  college  work- 
shop training  of  engineering  students — that  they  were 
unfitted  for  their  subsequent  career  by  using  tools  and 
handling  models  which  had  no  practical  existence  in  the 
industry.  I  suppose  every  teacher  of  engineering  in  the 
country  would  repudiate  this  argument  now.  From  our 
point  of  view  I  believe  that  a  little  experience  of  this 
sort,  if  properly  directed,  is  of  real  educational  value, 
and  every  Technical  College  worthy  of  the  name  should 
have  a  "  chemical  workshop "  of  the  kind  indicated. 
The  teacher  who  allows  the  student  to  imagine  that  a 
few  hours  a  week  spent  in  preparing  a  few  pounds  or 
gallons  of  some  chemical  product  will  convert  him  at  the 
end  of  his  college  course  into  a  finished  technologist  is 
simply  incompetent. 

It  must  be  clearly  understood  that  this  plea  dees  not 
mean  that  the  colleges  should  be  expected  to  teach 
chemical  technology  in  the  strict  sense — that  is  a  quite 
distinct  question  ;  neither  does  it  mean  that  all  the 
preparation  work  should  be  done  on  this  increased  scale. 
It  amounts  in  fact  to  nothing  more  than  interpolating 
as  a  part  of  the  laboratory  training  of  the  advanced 
student  a  certain  number  of  hours'  experience  of  a  kind 
which  cannot  but  render  him  better  fitted  for  factory 
conditions.  It  is  the  extension  to  chemical  teaching  of 
the  same  principle  which  is  now  generally  recognised 
in  the  mechanical  laboratory  training  of  the  engineering 
student  who  is  provided  with  working  models  from  which 
he  makes  observations  and  takes  measurements,  and  so 
learns  fundamental  principles  irrespective  of  the  par- 
ticular piece  of  apparatus  or  model  which  he  uses,  and 
which  may  or  not  be  like  anything  that  he  will  meet 
with  in  his  subsequent  career  as  an  engineer.  More  than 
twenty  years  ago  I  introduced  this  principle  into  our 
chemical  curriculum  at  Finsbury,  and  although  it  has 
not  been  developed  there  to  the  extent  that  I  should  like, 
its  soundness  is  borne  witness  to  by  the  fact  that  a  few 
of  the  newer  Technical  Colleges  have  equipped  such 
"  technical  "  chemical  laboratories.  I  may  particularly 
mention  in  this  connection  the  Glasgow  and  West  of 
Scotland  Technical  College. 

Training  in  Collateral  Siibjects. 

It  is  generally  agreed  that  the  preliminary  scientific 
training  of  the  works  chemist  shall  comprise  mathematics, 
physics,  and  mechanics,  and  I  assume  that  the  Technical 
Schools  which  are  properly  organised  are  provided  with 
the  necessary  staff  and  equipment.  It  only  remains  for 
me  to  indicate  a  few  of  the  practical  difficulties  which  are 
experienced  in  carrying  out  this  part  of  the  work,  because 
a  better  understanding  of  these  difficulties  by  the  teachers 
and  the  manufacturers  may  help  to  clear  some  of  them 
away,  or  at  any  rate  to  lessen  them. 

In  the  first  place  it  must  be  pointed  out  that  there  is 
no  Technical  School  in  this  country  which  caters  exclusively 
for  the  chemical  industries.  In  general  terms  they  are  all 
schools  of  mixed  subjects  in  which  the  engineering  classes 
are  generally  predominant.  In  principle  the  teaching 
of  these  collateral  subjects  is  the  same  as  with  the  teaching 
of  chemistry,  that  is  to  say,  there  is  only  a  teaching  of  the 
general  principles  of  the  sciences  concerned  and  no  attempt 
at  speciahsation  or  true  technological  training.  It  is 
recognised  in  these  other  subjects,  as  in  chemistry,  that 
speciahsation  follows  the  general  training.  Now  the 
teachers  of  these  collateral  subjects  are,  or  should  be, 
men  of  distinction  in  their  respective  subjects  ;  that  is 
to  say,  men  who,  superadded  to  their  general  attainments, 
havespecial  knowledge,  in  some  branch  of  applied  physics 
or  of  engineering,  because  these  are  the  only  teachers 
who  are  really  in  place  in  a  true  Technical  School.  That 
being  the  state  of  affairs,  it  is  but  natural  that  any  bias 
which  may  perhaps  unconsciously  be  given  to  the  teaching 
of  these  other  subjects  is  generally,  I  may  say  invariably, 
in  other  directions  than  towards  applied  chemistry. 
Of  course  it  will  be  said  that  in  principle  there  should 
bo  no  bias  ;  that  the  fundamental  principles  of  physics 
and  mechanics  and  such  grasp  of  mathematical  methods 
as  is  necessary   for  the  proper  understanding  of  these 
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subjects  are  the  same  for  all  de|mrtmenls  of  applied 
science.  Thuorotically  that  may  be  so  and  praotitaUy 
it  is  so  up  to  a  ceitHin  stagu  of  iiidimi'iitarv  tiratnu'iit, 
but  sooner  or  later  tluMO  is  bound  to  conii'  into  the 
curriculum  a  development  unfavourable  to  tlie  chemical 
student  and  for  a  reason  which  does  not  appear  to  me 
to  have  been  sulTioiontly  taken  into  consideration.  That 
reason  is  to  be  found  in  the  circumstance  that  our  subject, 
chemical  industry,  is  already  a  highly  sp«iidi.se<l  subject 
—much  more  so  than  the  various  branches  of  engineering, 
in  wliieh.  however  sharply  scparate<l  they  may  subse- 
quently become,  the  general  preliminary  training  can 
be  run  on  the  same  lines  practically  up  to  the  end  of  the 
student's  college  career.  In  other  words,  the  same 
chemical,  physical,  and  nieohanical  training  is  sufficient 
for  the  future  engineer  at  lliis  stage  of  his  education 
in  whatever  branch  lif  the  industry  he  may  ultimately 
lind  himself.  Bnl  Ihi-  tiaining  in  physics  and  mechanics 
which  suffices  to  launch  the  young  engineer  upon  his  career 
cannot,  in  the  nature  of  things,  take  the  future  works 
chemist  so  far  into  his  career,  because  the  engineering 
of  chemical  plant  is  quite  a  siiecial  branch  of  engineering, 
and  practically  all  the  engineering  teaching  in  the  T<-clniical 
Schools  is  directed  towards  the  civil,  mechanical,  or 
elcdrical  br.mchcsof  the  ind  istry.  Kven  in  pure  |  hysics, 
in  which  there  is.  so  to  say.  a  larger  area  of  elementary 
groundwork  capable  of  being  occupied  simultaneously 
by  chemists  anil  engineers,  the  divergence  sooner  or  later 
tells  in  favour  of  the  latter,  because  the  physics  of  modern 
chemistry  has  also  become  more  or  less  specialised. 

These  ditficultics  are  well  known  to  all  who  have  had  to 
deal  practically  with  the  education  of  technical  chemists. 
They  are  partially  met  in  various  ways,  such  as  by  the 
interpolation  of  special  lectures  supplementing  the  general 
courses  and  developing  the  applications  of  physics  to 
chemistry  in  those  cases  where  physical  principles  have 
bwomc  of  paramount  importance.  In  the  Universities 
of  Birmingham  and  Leeds  it  has  been  found  necessary 
to  organise  special  courses  of  engineering  for  those  students 
attending  the  departments  of  applied  .science  other  than 
engineering.  It  is  not  a  diliii  ull  matter  to  arrange  for 
the  worii  of  the  chemical  student  in  the  drawing  office  to 
be  of  a  special  eharactt»r,  and  my  colleague.  Professor 
E.  '.'.  Coker,  has  found  that  a  course  of  drawing,  which 
commences  by  exereis<s  in  tracing  and  pencil  drawing 
from  copies  of  the  simjilest  pieces  of  machinery  used  in 
chemical  wor.^s,  can  be  readily  expanded  into  a  course 
of  elementary  design  in  whieli  students  are  taught  to 
make  linished  drawings  from  rough  skcti  lies.  Chemical 
manufacturers  will.  I  hope,  support  us  in  upholding 
the  principle  that  the  works  chemist,  even  if  he  is  never 
<'alled  upon  himself  to  prepare  plans  for  new  buildings 
or  plant,  .should  at  any  rate  have  received  sufficient 
practical  iiislruclion  to  enable  him  to  understand  a 
mechanical  drawing  intelligently  and  lo  cooperate  with 
the  works  engineering  slaif  with  greater  efficiency  than 
if  he  had  never  had  any  training  as  a  draughtsman.  If 
this  be  admitted,  there  is  no  better  pi^riod  for  such 
instruction  than  during  the  career  at  the  Technical  College : 
it  is  the  one  chance  which  the  future  chemical  techno- 
logist gets  during  his  student  life  of  acijuiring  an  art  of 
great  value  in  his  profession,  and  an  art  hIucIi  (he  older 
generation  of  chemists  never  had  an  opportunity  of  ac- 
quiring, for  mechanical  draw  ing  was  at  that  time  con.sidered 
an  exclusively  engineering  subject. 

My  object  in  calling  attention  to  this  aspect  of  the 
technical  education  question  is  not  only  lo  make  known 
more  delinitely  to  (he  mainifaeturers  wha(  we  are  actually 
doing,  but  al.so  to  enable  them  to  realise  the  conditions 
under  which  the  chemical  student  in  the  modern  technical 
school  receives  his  instruction  in  collateral  subjects.  Of 
cours<;  the  ideal  school  from  om-  standpoint  should  have 
its  courses  in  these  subjects  laid  down  with  n  view  to  the 
special  requirements  of  chemical  industry,  but  under 
existing  conditions  this  is  obviously  impracticable.  The 
nnthods  which  I  have  indicated  for  dealing  with  this  part  of 
the  (raining  are  iDnfcs.scdly  of  the  nature  of  a  compromise. 

Frojn  Technical  Cheminlry  lit  Cliemlail  Tecliiiologi/. 
I   have  thought   it  dcsirabh-  to  ileilarc  (he  educa(ional 
poUcy  of  the  Tecbiiiual  Institutions  as  understood  by  me, 
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not  only  bc<auso  they  have  been  left  out  of  the  recent, 
discussions,  but  also  becau.se  it  would  appear  from  many 
of  the  contributions  to  these  discussions,  that  the  actuu 
work  being  carried  on  in  some  of  these  institutions  in 
the  require<l  direction  is  not  sufficiently  known.  Many^ 
of  the  proposals  for  the  training  of  industrial  chemista,  ^ 
are  quite  familiar  to  us  and  many  of  them  have  beea|  jti 
more  or  less  realised  in  practice.  It  is  of  course  possibk^ 
that  this  work  was  known  to  the  various  contributon,| 
but  that  they  did  not  attach  sufficient  weight  to  the, 
Technical  Institutions  as  a  power  in  the  education  of,  jjj 
industrial  chemists  to  refer  to  their  work  spiH-iticaUy.,  ,| 
Perhaps  there  is  some  justiiication  for  this  atti(ude — ,  ^ 
at  any  rate,  nothing  but  good  can  result  from  the  recant 
discussions  if.  in  their  light,  we  are  led  to  re-cxainlDd 
our  position  in  the  schemes  of  modern  technical  education.  ^ 
I  have  frankly  admitted  that  our  linished  product  is  ft,  ^ 
young  man  «ho  cannot  be  regarded  as  a  teebnologisti  ^j 
m  the  strict  sense  require<l  by  this  Society.  It  is  onto  ,|o 
claimed  that  he  has  been  jireparcd  for  a  technologidp  gj 
career.  Can  the  Technical  Schools  or  Colleges  caiQI  .,[ 
his  training  to  a  higher  level  ?  Can  we  turn  out  studenta  gji 
more  fully  developed  as  technologists  ?  I  will  not  ftt  ,.j, 
present  attempt  to  ansucr  Ihcsi!  cpiestions  from  the  point 
of  view  of  the  Technical  Institutions  in  particular,  becauaft 
their  consideration  belungs  lo  the  general  subject  olj  ,,» 
ways  and  means,  hut  in  principle,  and  apart  from  aqj  ^ 
particular  cla.ss  of  school.  1  have  no  he.sitation  in  assortir^^' 
that  it  is  both  possible  and  desirable  to  extend  the  coU^ 
training  far   beyond  this  preparatory  stage.  JBw 

In  making  the  foregoing  assertion  I  am  fully  aware  flC  |^, 
the  conflict  of  opinion  on  this  subject.  It  must  bo  realiaad  ,jj 
that  there  are  (wo  distinct  schools.  The  rcpresentatiwij  j,'j 
of  one  school  in  principle  say  :  Train  a  chemist  as  fl^  ^  j 
chemist  and  then  turn  him  into  the  factory  for  his  "  pnWi  ji 
tical  "  (technological)  education  ;  this  part  of  his  traininc  j^ 
cannot  be  dealt  with  by  any  educational  institution— i^i^ 
can  onlj  be  acquired  in  the  works.  The  adherents  of 
other  school  maintain  that  a  training  in  chemistry  oaw^ii 
allied  subjects — in  other  words,  that  the  ])urely  scientiU  ^ 
education,  however  advanced,  and  admitting  even  tha  ^^j 
morlerate  amount  of  technicalisation  here  advocata^  nij, 
still  results  only  in  the  iiroduction  of  a  young  man  WOO  ^[, 
has  to  begin  his  technological  career  very  low  down—j  ^ 
practically  from  the  beginning.  Now  the.se  divergMlj  f,,,;, 
opinions  affect  only  the  nature  of  the  advanced  traitui^ 
and  not  the  que^'tion  of  jieriod.  Both  parties  agree  thfti 
the  preliminary  (raining  is  inadequate  for  the  studeill|  ^ 
who  is  to  become  a  works  clu'mist  in  the  best  senWi  ^ 
the  (lUcation  really  before  us  is:  How  and  where  can  th^  J 
educational  period  bo  prolonged  with  the  greatest  advtlti  J 
tage  y  If  it  is  maintained  that  the  .s<'ientitic  education  i^  y 
all-sufficient  and  that  the  factory  can  supply  the  reniaindar, 

lid 
should   be  able  to 


then    the    supplementary    i>eriod    would    be    devoted   tt^    '.i 
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Mc  slioul((  be  aoio  lo  '^''PP^a^ib 
tho  works  with  more  highlytrained  chemists,  tin  tiu^ 
other  view  it  is  held  that  the  purely  scientilic  training, 
makes  no  provision  for  faclory  work  (hat  as  the  studantj 
is  nearing  (he  commencemen(  of  his  (echnological  canKJ 
his  college  work  requires  more  specialisation  in  tllftt 
direction,  or.  in  other  words,  that  the  (cchnicahsation  of 
the  curriculum  should  he  carric<l  (o  a  higher  level.  Thiais 
the  crux  of  the  whole  situa(ion.  Those  among  the, 
teachers  who  are  familiar  with  the  requirements  ol 
chemical  industry  know  that  what  is  really  want»'<l  is  a 
combination  of  the  principles  advocated  by  both  schof'U. 
of  opinion — that  the  advanced  (raining  should  be  in  the 
direction  both  of  stience  aiui  of  technology.  The  praC'| 
tical  reali.sfttion  of  this  ideal  is  at  the  root  of  all  the  di»\ 
eussions  which  have  been  going  on  since  the  question  0\ 
(he  training  i>f  industrial  <heniisls  was  raised:  it  i^ 
undoublcdly  the  giea(es(  difficulty  with  which  thi 
Technical  Institutions  have  been  confronted  since  thi 
technical  e<lucation  movement  was  inaugural<>d.  Partis 
solutions  of  the  problem  have  bi>en  suggested  from  tinu 
to  time,  but  (he.se.  in  one  form  or  another,  are  but  modi 
fications  of  (hat  ".sandwich  "  system  which,  howcvei 
apjilicabic  U>  engineering  iiulustry,  does  not  .se<'m  to  Im  _, 
realisable  in  the  chemical  industries.  Our  manufacturer  •j' 
couhl  not  allow  their  works  to  be  slaffi'd  by  chemists  wht  *■ 
had 'to  spend  part  of  their  time  in  the  factory  and  part  ii       ''■' 
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le  college.  The  problem  would  be  simplified  if  we  took 
16  line  of  least  resistance  and  divided  our  students  for 
Ivanced  work  into  two  groups,  which  for  brevity  I  will 
ovisionally  call  "  scientists "  and  "  technologists." 
ut  is  this  desirable  ?  Is  this  the  course  best  calculated 
supply  our  factories  with  the  most  efficient  chemists  ? 
Perhaps  the  best  method  of  preparing  the  way  for  a 
itter  understanding  on  this  point  will  be  to  follow  out 
le  extreme  consequences  of  the  two  alternatives.  Ac- 
irding  to  one  school,  we  should  have  a  class  of  untech- 
calised  scientists ;  according  to  the  other,  we  shoultl 
ive  a  class  of  unscientific  technologists.  We  require 
iither  of  these  :  we  want  scientific  technologists.  If  the 
ientific  chemist  is  accepted  as  all-sufficient,  then  by  one 
roke  of  the  pen  the  whole  work  of  the  bona  fide  Technical 
bllege  is  struck  out  from  the  programme  of  modern 
chnical  education.  There  was  no  necessity  for  the 
eation  of  a  new  class  of  educational  establishment  in 
der  to  train  scientific  chemists.  If  this  is  the  class  of 
lemist  required,  our  factories  could  be  supplied  with 
ly  number  of  graduates  from  the  I'liiversities  or  other 
stitutions  preparing  for  degrees.  But  the  technical 
ncation  movement  was  really  a  revolt  against  academic 
aching  as  preparatory  for  technology  ;  it  has  long  been 
Imitted,  if  not  esphcitly  stated,  that  such  a  curriculum 
is  imposed  for  the  ordinary  science  degree  is  not  par- 
iularly  well  adapted  for  those  who  have  an  industrial 
peer  in  view.  Tho.se  who  hold  extreme  views  have 
rolared  that  such  a  course  of  study  is  quite  unfitting  for 
oh  purposes.  Indeed,  some  of  the  newer  Universities 
■ve  recognised  the  inadequacy  of  the  ordinary  science 
igree  by  allowing  certain  branches  of  applied  chemistry 
take  rank  in  the  curriculum  for  degiee-winning  pur- 
!.  This  seems  to  me  quite  sound  in  principle,  but 
e  application  is  necessarily  restricted  by  the  particular 
anches  of  applied  chemistry  for  which  the  University 
equipped.  As  far  as  it  goes  this  new  departure,  bow- 
er, is  such  a  distinct  advance  in  the  right  direction  from 
ir  point  of  view,  that  I  have  no  hesitation  in  commending 
to  the  notice  of  the  representatives  of  the  particular 
iustries  concerned. 

But  this  is  a  digression  into  a  part  of  the  subject  with 
lich  I  am  not  now  dealing,  viz.,  the  functions  of  a 
liversity  as  a  Technical  School.  The  point  that  the 
inufacturers  are  called  upon  to  consider  is  what  kind 
advanced  training  shall  follow  the  preparatory  training. 
you  are  satisfied  with  a  youth  who  has  spent  liis  three 
ars  at  a  Technical  .School,  well  and  good — it  is  your 
iBiness,  not  the  teachers'.  But  most  of  us  teachers — 
d  certainly  those  who  have  had  any  experience  in 
emical  manufacture — think  that  you  ought  not  to  be 
tisfipii  with  this  qualification.  The  chemical  technolo- 
!t  i-  a  chemist  plus  a  great  deal  more — so  very  much 
m-  that,  even  with  the  most  approved  methods  of 
-trurtion,  we  can  do  no  more  than  place  our  finished 
I'll  III  on  the  threshold  of  his  industrial  career.     If  you 

■  -iitisfied  with  this  moderate  degree  of  training  it  may 
justly    urged    that    the    modern    technical    education 

iM  iiH-nt  has  not  taken  us  as  a  manufacturing  nation 

IV  far  beyond  that  state  of  affairs  which  that  movement 
s  iiiicnrlcci  to  remedy.     Consider  by  way  of  comparison 

■  i|U  ihlications  exjiected  from  those  who  are  being 
iin.  d  for  other  branches  of  appUed  science,  and  it  will 

otni  that  you  have  pitched  your  requirements  at  too 

V  a  level ;    you  have  handicapped  yourselves  by  taking 
youths  whose  education,  from  your  point  of'view,  is 

what  biologists  would  call  a  state  of  an-ested  develop- 
int.  In  your  interest  and  in  the  interest  of  chemical 
lustry  it  appears  to  me  that  there  is  a  gap  between 
3  preparatory  training  and  the  factory  work  which  it 
the  duty  of  the  educational  institutions  to  bridge  over. 
'•  ncognition  of  this  principle  is  at  the  basis  of  all  the 
c-iit  discussions,  irrespective  of  the  class  of  school  where 
advanced  training  is  to  be  given,  and  irrespective  of  the 
■I  !«••  nature  of  that  training. 

Let  me  state  at  once — of  course  only  as  an  expression 
personal  opinion — that  for  many  years  I  have  been  of  the 
inion  that  the  factory  is  not  the  proper  place  for  beginning 
t. chnological  training.  This  I  know  is  opposed  to 
viiHS  of  those  teachers  who  advocate  the  all-sufficiency 
a  pure  scientific  education.     Many  teachers  who  hold 


this  view  have  stated  exphcitly  that  if  a  student  is  thor- 
oughly trained  in  scientific  method  and  habit  of  thought 
the  technological  part  of  liis  training  becomes  a  compara- 
tively simple  matter.  I  think  these  teachers  make  hght 
work  of  a  serious  educational  problem ;  they  under- 
estimate the  requirements  of  chemical  technology. 
Chemical  manufacture  is  an  art  as  well  as  a  science,  and 
an  art  of  such  complexity  and  carrying  with  it  such  heavy 
responsibilities  if  approached  with  imperfect  preparation, 
that  the  student  who  has  been  trained  in  science  only  is 
to  all  intents  and  purposes  a  mere  novice.  I  am  aware  that 
a  few  cases  can  bo  quoted  in  which  a  student  trained  in 
pure  science  only  has  gone  into  a  factory  and  has  at  once 
made  his  mark  as  a  technologist.  Instances  of  this  kind 
are  sometimes  referred  to  as  proving  the  all-sufficiency  of 
the  pure  science  training.  According  to  my  experience, 
sueh  eases  are  quite  exceptional,  and  when  critically 
examined  resolve  themselves  into  the  occasional  discovery 
of  a  technological  genius  or  into  the  presence  in  the  factory 
of  a  staff  already  competent  to  work  out  the  ideas  provided 
by  the  scientifically-trained  chemist.  The  sporadic  appear- 
ance of  this  rare  combination  of  the  scientific  and  techno- 
logical faculties  cannot  be  used  in  justification  of  the 
omission  of  all  technological  training  in  the  Technical 
Institutions.  1  have  for  so  long  been  preaching  this 
doctrine  of  the  necessity  for  higher  training  before  entering 
the  factory  that  it  gives  me  pecuhar  pleasure  to  be  able 
to  quote  a  passage  from  that  address  to  the  American 
Chemical  Society  by  our  former  President,  Dr.  William  H. 
Nichols,  to  which  I  have  already  alluded.  Speaking  of 
chemical  engineering  in  America,  Dr.  Nichols  says  : — 

"  Thirty-five  or  forty  year.-^  ago  work  coming  under  this 
head  was  in  this  country  performed  almost  exclusively  by 
practical  men  brought  up  in  the  works,  whose  deductions 
wore  the  result  of  experience  unenlightened  by  theory. 
It  was,  of  necessity,  somewhat  crude,  but  good  enough 
for  practical  purposes  while  every  chemical  manufacturer 
was  in  the  same  boat.  The  advent  of  the  college-trained 
man  changed  all  this,  and  the  uneducated  engineer  has 
been  gradually  relegated  to  the  background,  and  for 
obvious  reasons.  The  advantage  the  college-trained  man 
had  was  in  liis  knowledge  of  the  theory  of  chemistry. 
His  disadvantage  was  his  utter  lack  of  engineering  know- 
ledge to  enable  him  to  apply  it  practically.  The  theory 
was  of  more  value  than  the  rough  engineering  without  it, 
for  engineering  ability  of  high  order  has  long  been  attain- 
able, and  thus,  theory  could  have  a  respectable  application. 
...  In  the  chemical  works,  however,  where  the  highest 
appUeation  of  the  theory  is  aimed  at,  chemistry  should 
be  the  guide  and  engineering  the  servant.  If  the  chemist 
can  also  be  the  engineer,  so  much  the  better,  and  so  much 
more  likely  will  he  be  to  bring  his  theory  to  fruition." 

I  only  give  this  extract,  but  I  commend  the  whole 
address  to  the  serious  consideration  of  both  teachers  and 
manufactmers.  The  position  assigned  to  college  training 
in  America  is  virtually  that  chemical  industry  has  thereby 
lieen  hfted  out  of  its  empirical  stage  and  placed  upon  a 
scientific  foundation.  When,  therefore,  I  declare  against 
the  factory  as  a  suitable  training  ground  for  the  initiation 
of  the  student  at  the  outset  of  liis  technological  career  I 
have  in  mind  certain  considerations  which,  with  all  diffi- 
dence and  I  hope  without  offence,  I  may  venture  to 
submit  on  this  occasion. 

The  Necessity  for,  and  Nature  of,  the  IJiyher  Training. 

In  the  first  place,  from  what  I  know  of  the  actual  state 
of  affairs  in  some  of  the  chemical  factories  in  tliis  country, 
it  would  be  very  unfortunate  from  an  educational  point 
of  view  if  a  college-trained  student  entered  into  such  works 
under  the  impression  thct  he  was  going  to  be  converted 
into  a  finished  technologist.  If  his  training  had  familiar- 
ised him  with  what  was  going  on  elsewhere  in  the  particular 
branch  of  industry  into  which  he  had  entered  ho  might 
even  be  justified  in  declaring  that  his  technological  outlook 
was  a  very  gloomy  one — that  even  his  college  education 
had  enabled  him  to  roahse  that  he  was  amidst  antiquated 
plant  and  imperfect  or  possibly  obsolete  proc-esses.  Under 
such  conditions  the  continuation  of  his  education  as  an 
indu.strial  chemist  instead  of  being  a  development  might 
be  regarded  as  a  retrogression.      Instead  of  passing  directly 
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from  the  college  pieparntory  courso  into  the  works  he 
might  reach  a  higher  level  by  contimiing  hia  advanced 
training  in  the  Technical  College.  That  is  the  state  of 
affairs  regarded  from  our  platform  as  technical  educators. 
Now  I  dare  not  venture  to  suppose  that  the  conditions 
which  I  have  outlined  prevail  to  any  great  e.xtont  in  our 
chemical  factories— at  least  I  liope  not.  But  it  will  not 
be  denied,  even  by  the  most  patriotic  of  our  manufacturers, 
that  there  are  works  which  could  not  by  any  stretch  of 
patriotism  bo  regarded  as  ideal  training  grounds  in  dicmieal 
technology.  And  even  in  those  factories  where  better,  or 
possibly  even  the  best,  conditions  prevail,  it  is  still  doubtful 
whether  it  is  desirable  for  tho  student  who  has  only  under- 
gone a  preliminary  training  to  begin  specialising  too  early. 
I  invite  attention  to  this  aspeo't  of  tho  case  from  the 
educational  point  of  view. 

The  manufttcluiers  must  credit  us  with  the  desire  of 
providing  them  with  the  very  best  material  that  we  can 
turn  out  under  the  conditions  spcciOed  in  this  address. 
We  ask  them  further  to  believe  that  the  motive  power  of 
our  work  is  the  same  as  theirs— the  advancement  of 
British  chemical  industry.  •Some  of  us  are  trying  to 
effect  this  object  from  the  educational  side,  others  from 
the  side  of  roseareli.  To  very  few  is  it  given  to  be  placed 
in  sucli  fortunate  circumstances  as  to  be  able  to  promote 
advancement  by  both  modes  of  attack.  There  might 
be  many  more  if  our  educational  institutions  were  properlv 
organised,  but  this  is  connected  with  the  general  subject 
of  the  wastage  of  research  faculty  in  this  "country  which 
1  dealt  with  two  years  ago.  Now  tho  majority  of  teachers 
who  know  the  requirements  of  chemical  industry  will 
agree  that  the  pre])arntory  <  urriculum,  however  thoroughlv 
it  may  be  caiTied  out,  still  leaves  the  student  with  a  very 
limited  mental  honzon.  Ho  is  but  a  youth  of  say  18 
or  10,  at  the  most  impressionable  period  of  his  life.  If 
ho  forthwith  enters  a  factory  his  outlook  is,  by  the  very 
nature  of  lijs  occupation,  "naiTOwed  down  by  the  re- 
quirements of  his  own  industry.  In  a  comparatively 
short  time  he  settles  down  into  a  groove:  he  is  apt  to 
become  a  purely  routine  worker,  no  doubt  of  immediate 
use  to  his  employer,  but  licking  that  mental  elasticity 
and  cxpansiveness  upon  which  the  future  development 
of  his  industry  depends.  We  maintain  that  this  is  not 
the  best  kind  of  chemical  technologist  to  develop  in  the 
factories  with  a  view  to  the  future  prosperity  of  our 
chemical  industries.  We  know  too  well  the  deadening 
effect  of  getting  into  a  rut  :  a  few  years  of  specialisation 
.starting  from  a  too  narrow  general  training  produces 
just  that  type  of  man  wlio  not  only  fails  to  recognise 
progress  in  his  own  domaii\,  but  who,  as  lie  gets  older, 
is  generally  hostile  to  anything  approaching  innovation. 
That  is  the  kind  of  man  who  has  crippled  many  of  our 
industries  in  the  past  and  that  is  why  we  are  advocating 
the  extension  of  the  period  of  college  training  as  an 
educational  discipline.  W'e  want  to  jilant  in  the  factories 
young  men  with  breadth  of  view  and  plasticity  of  mind 
— men  who  by  virtue  of  their  scientific  training  are  able 
to  follow  the  course  of  re.seareh  and  to  appreciate  all 
discoveries  bearing  in  the  remotest  degree  upon  their 
industry.  Our  contention  is  that  chemical  industry 
ro(|uires  the  services  of  men  who  are  not  only  apt  pupils 
capable  of  rapidly  mastering  the  technu/ui:  of  the  operations 
going  on  in  tho  factory,  but  also  capable  of  teaching 
the  factory  where  necessary.  Wo  want  to  add  to  your 
resources  men,  not  only  competent  to  carry  on  your 
present  manufactures,  but  also  imbued  with  the  spirit 
of  development.  If  I  may  use  a  .simile,  it  is  the  dynamical 
.ind  not  the  statical  chemist  who  is  wanted  in  our  factories. 
We  hold  the  view  that  the  best  way  of  achieving  this 
result  is  to  broaden  the  basis  of  technical  education 
by  in.sisting  upon  an  extension  of  the  training  beyond 
the  preparatory  stage.  Vou  may  perhaps  secure  the 
services  of  works  chemists  more  cheaply  by  taking  thera 
at  this  stage  of  imperfect  development,  but  our  view  is 
that  in  the  long  run  this  will  ])rove  to  bo  false  economj'. 
If  the  manufacturers  and  the  teachers  will  arrive  at  a 
concordat  on  this  point  «c  think  that  there  will  have  been 
acliievcd  one  of  the  unatcsl  advances  in  Icclinical  edu- 
cation ever  made  in  this  country,  fur  uncjuestionably 
the  stress  of  competition  which  we  as  a  manufacturing 
nation  are  now  fooling,  and  which  is  bound  to  become 


more  acute  with  the  progress  of  discovery,  has  fallen  wit 
special  severity  upon   many  of  our  chemical   industriei   if 

The  ideal  which  we  are  striving  to  attain  is.  I  imasini  *" 
made  sufficiently  plain  by  the  above  statement  of  polio]  " 
How  far  we  can  or  shall  be  in  the  future  enabled  to  rcalit  •'7 
this  ideal  depends  very  largely  upon  the  supjiort  whio  '"^ 
we  rwelTe  fri>m  the  re|iresentatives  of  chemical  industn  * 
Tho  responsibihty  which  rests  with  our  mnnufacturn  ^' 
with  respect  to  tho  future  of  chemical  industry  in  tb  '^ 
country  is  a9sure<lly  a  very  grave  one.  That  futw  *' 
according  to  our  view,  is  ultimately  dependent  upo  ^" 
the  development  of  education  and  the  promotion  i  Ht 
research  both  in  pure  and  in  applied  chemistry.  I  htli  ^* 
no  desire  to  pose  as  an  authority  on  that  most  intriot)  '" 
of  economic  questions — the  causes  of  industrial  progra  -'■ 
or  dechne ;  but  with  rc-spect  to  chemical  industry,  ■'■' 
beheve  I  am  voicing  the  opinion  of  the  teachers  in  genaif  i* 
when  I  say  that  liscal  policy  or  patent  legislation  or  ■!  '^ 
other  external  inHuences  which  may  or  may  not  hi  M 
our  common  cause  are  but  secondary  eonsideratup  W 
We  believe,  for  whatever  that  belief  may  be  wod  •* 
that  the  prime  factor  of  prosperity  and  of  progreai  'k" 
discovery  and  invention,  and  as  the  attitude  of  vin  * 
which  develops  that  factor  is  education  in  the  bni  "S* 
sense,  we  place  the  consideration  of  educational  paG  '" 
in  the  front  rank.  |    «*' 

On  this  view  it  is  liut  a  short  step  to  the  further  CO  "^ 
cession  that  the  training  of  our  industrial  ehemistt  '  - 
at  present  carried  out  falls  short  of  the  ideal  which  k  do 
been  set  up  as  our  standard.  It  is  for  this  reason  {^  vr 
I  attach  so  much  importance  to  the  recent  discu 
The  teachers  and  the  manufacturers,  or  at  any 
considerable  number  of  them,  now  appear  to 
that  some  further  development  of  technical  edu 
in  tliis  direction  is  urgently  needed.  The  discu 
resolve  themselves  in  essence  into  the  question  of 
and  means  for  achieving  the  desired  end.  All  the  ; 
posals  that  have  bet'n  made  in  connection  with 
nigher  or  supplementary  training,  from  the  time  of  , 
Beilby's  address  of  18011,  down  to  the  latest  contribn" 
in  our  Journal,  have  taken  it  for  granted  that  this  train 
is  to  bo  of  a  technological  character.  Many  speaker*,*^  uj 
writers  label  it  unhesitatingly  "  chemical  encineeiidf  i^ji 
and  some  add  the  business  or  economic  treatment  |  lije 
industrial  chemistry.  1  do  not  propose  handling  l(  ^, 
latter  part  of  the  subject  now  for  want  of  time,  but  A^  ifct 
from  questions  of  detail  with  respect  to  technolop^  (  ] 
curricula,  it  is  clear  that  the  voice  of  chemical  indMt  ^M 
is  against  the  all-sufficiency  of  a  pm-ely  scientific  traiobl  ijn, 
With  this  opinion  I  concur,  but  in  giving  my  adhMi  tjm 
to  the  views  of  manufacturers  on  this  point,  it  must  not ,  ^ 
supposed  that  1  consider  the  educational  ])rohlcm  thmi  ||g', 
8olve<l.  If  it  were  admitted  that  the  prepanto  ^|., 
scientific  education  followed  by  a  technological  currionln  [,[, 
was  all  that  could  be  desired,  I  should  have  to  eximt  '^^ 
di.ssont.  because  on  this  view  no  scope  is  given  for  farth  ^| 
training  in  science.  This  seems  to  me  a  serious  omiMK-  u^j 
The  student  is  not  "finished"  after  a  three  years'  0001/  ij., 
—notevenifhehastakenhisB.se.  If,  say  as  a  Univeni  i,^. 
student,  he  wore  going  on  to  a  higher  degree  he  would  .  \\^, 
expected  to  show  evidence  of  originality  by  pronentii  ,j|j 
an  original  investigation.  That  is  of  course  a  soUi  j„, 
principle  and  is  now  gcnerallj'  recognised.  In  toh  j^  ,j 
llnivei-sities  original  work  in  some  branch  of  applit  ^j 
science  is  allowed  to  rank,  and  that  also  is  a  sound  prindp    i^jj, 

Now  my  contention  is.  and  has  been  for  more  th4il>    jj 
quarter  of  a  century,  that  the  development  of  the  rcaeav   f^ 
faculty  is  a  matter  of  precisely  the  same  order  of  inijwrtaii    ^jj 
in  the  education  of  the  industrial  chemist   as  it  is  in  ti    ^^^ 
education  of  the  academic  chemist  who  is  in  training  ft    ^^ 
let     us     say,     a     professorship.      Therefore    during    tl'    m^ 
supplementary  period  following  the  preparatory  traini:    j^j 
there    must    be    given    opjiortunity    for    research    woi    jj^^ 
No    institution    of    whatever    rank    profes.sing    to    tp  ^f }, 
chemists  for  our  factories  is  doing  its  duty  to  cheroi' 
industry    unless    every  advanced    student    is    given    1' 
opportunity  ;     it    is    his    only    chance   during    the    wh  • 
period  of  his  educational  career.     I  see  no  way  of  getti 
it  in   anywhere   else.     The   average   student    is   not   ri 
for   research    until    hia   general   preparatory   tmininf  1 
been  passed  through.      1  do  not  behove  in  forcing  ongii 
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)rk    prematurely  upon  the  unprepared    student,  but  I 

most  strongly  insist  that  every  student  who  is  prepared 
ould  be  given  his  chance.  It  is  immaterial  under 
dinary  circumstances  whether  the  piece  of  work  under- 
ken  is  in  pure  chemistry  or  in  applied  chemistry ; 
is  the  principle  of  research  as  an  educational  disciphne 

the  highest  value  that  is  being  advocated.  There 
ly   be   cases   where   a   student   is   professedly   training 

some  special  industry  ;  his  research  would,  in  these 
ourastances,  naturally  be  made  to  bear  upon  his  future 
rk — it  would  be  an  investigation  in  some  department 
apphed  chemistry.  But  points  of  this  kind  are  subor- 
late  to  the  general  principle.  The  kind  of  research 
[1  naturally  depend  very  much  upon  the  particular 
e  of  work  going  on  in  the  institution  and  the  special 
itmosphere  "  created  by  the  teaching  staff. 
is  the  necessity  for  research  as  a  part  of  advanced 
hnological  training  may  be  challenged  by  some  manu- 
iturers  (I  do  not  think  the  teachers  will  oppose  my 
itention),  it  may  be  desirable  to  explain  somewhat 
ly  what  our  position  really  is.     As  a  typical  expression 

opinion  on  the  part  of  a  manufacturer,  I  will  quote 
passage  from  Dr.  Beilby's  recent  address  to  the  Asso- 
tion  of  Technical  Institutions.  After  insisting  upon 
necessity  for  creating  an  environment  of  research 
the  colleges  with  which  he  was  deahng,  he  goes  on  to 

'  I  do   not  put  forward   the   plea   that  research   is   a 
lessary   and   desirable   element   in   the   training   of   all 
dents,  for  I  am  still  unconvinced  on  this  point.     Indeed 
m  under  the  impression  that  many  of  the  less  successful 
dents   and   giaduates   in   science    whom    I    have    met 
'e  been  seriously  injured  through  having  been  encouraged 
the  idea  that  the  cultivation  of  original   research  is 
duty  of  every  student  of  science.     The  real  pioneering 
rk  will  never  be  done  by  mediocre  men.  .  ."' 
Phis    statement    would    at    first    sight    appear    to    be 
eotly   opposed   to   the   views   which    I   have   just   put 
ward.     In    reahty,    however,    there    is    no    divergence 
opinion  between  us.     Ha\nng  had  the  opportunity  of 
cussing     this   point    with    Dr.    Beilby,    I    learn    that, 
myself,  he  was  referring  to  premature  research  work 
•:ed  upon  students  during  their  preliminary  training, 
agrees  with  me  that  research,  or,  at  any  rate,  oppor- 
ities  for  research,  should  be  given  during  the  advanced 
Jiing.     That  is  all  my  contention, 
t  would,   I  imagine,   be   quite  superfluous  for  me  to 
ate  once  again  the  arguments  in  f&vour  of  research 
m  educational  discipline  ;    such  a  plea  from  me  would 
nothing    more    than    reiteration    of    views    expressed 
r  and  over  again  during  the  whole  period  of  my  career 
i  teacher.     But  the  precise   bearing   of   the   research 
ning   upon   the   question   now   under   consideration — 
education  of  industrial  chemists — is  a  subject  upon 
oh  there  is  more  to  he  said.    It  is  claimed  that  if  we  are 
Id  anything  more  for  our  future  works  chemist  than 
him  a  prehminary  general  training,  he  should  be  made 
ihow   what  stuff  he  is  made  of   by  giving    him  as  a 
;  of   his  advanced  training  some  piece  of  work  which 
)  for  all  the  knowledge,  originality,  and  resourcefulness 
!h  he  may  possess.     That  is  to  all  intents  and  purposes 
arch,    whether   it   leads    to    any    result   of    sufficient 
ortance  to  publish  or  not.     In  the  case  of  research 
educational  purposes  it  is  the  discipline  and  not  the 
I  result    which   we   have   in   view.     There    has    been 
•lense   confusion   on   this   point.     Some   teachers   who 
ly  research  work  have  argued  as  though  the  production 
)  )me  publishable  original  memoir  were  the  sole  criterion 
)'icce33  and  that  if  no  such  work  is  produced  it  indicates 
'  ilure  of  the  method.     They  have  confused  that  kind 
)work    which    we    may    reasonably    expect    from    the 
'i  essors   and     teachers   with   the   educational   research 
'  ■  '^■f  the  students,   which  may  or   may  not  lead   to 
iile  results.     Even  a  negative  result  following  an 
attempt    to    work    out   some   particular   problem 
!    iducational    value.     Therefore     I    repeat,    every 
I'lul  student  should  be  given  his  chance.     It  is  the 
'  >rtunity — the    only    opportunity    which    the    teacher 
i  .'■er  Ukely  to  get  of  selecting  for  chemical  industry, 
',  particular  faculty  which  from  our  point  of  view  is  of 
''Utmost  importance.      We  all  know  that  this  faculty 


of  originality  is  rare.  That  is  one  of  the  very  strongest 
arguments  that  can  be  used  for  giving  the  teachers  the 
opportunity  of  finding  out  who  among  their  students 
is  thus  endowed  and  who  is  not.  It  is  only  when  all  are 
given  the  chance  that  we  can  hnd  out  who  is  above  the 
standard  of  mediocrity  and  who  may  therefore  be  developed 
into  a  "  pioneer."  The  necessity  for  giving  such  oppor- 
tunity will  appear  more  clearly  when  I  point  out  that 
the  research  faculty  is  not  necessarily  associated  with 
aptitude  in  acquiring  knowledge  or  in  passing  examinations. 
VVe  all  know  instances  of  brilliant  careers  in  the  preparatory 
stage  followed  by  merUocrity  or  failure  when  the  test 
of  originaUty  is  apphed.  So  also  could  we  name  brilhant 
investigators  whose  work  in  the  preparatory  stage  showed 
no  evidence  of  superiority.  The  supplementary  advanced 
or  technological  training  should  do  for  industrial  chemistry 
what  the  post-graduate  training  does  for  academic 
chemistry  :  it  should  enable  us  to  sort  out  the  diiferent 
orders  of  faculty.  A  few  would  be  found  capable  of 
development  as  research  chemists ;  a  larger  number 
as  chemical  technologists. 

I  can  hardly  expect  that  this  plea  for  the  general 
recognition  of  research  as  an  educational  discipline  will 
lead  to  any  immediate  result.  VVe  move  very  slowly 
in  this  country  and  not  always  surely.  It  will  be  said 
that  it  is  impracticable — that  it  is  an  ideal  incapable 
of  being  reahscd  in  the  Technical  Institutions.  That 
may  be  so ;  as  the  majority  of  these  institutions  are  at 
present  constituted,  and  in  the  present  condition  of 
technical  education  in  our  subject,  when  it  is  only  with 
the  greatest  difficulty  that  we  have  succeeded  in  getting 
recognition  even  for  a  three  years'  course  of  preparatory 
training,  it  may  be  an  ideal  difficult  to  reahse  practically. 
But  we  must  formulate  our  ideals,  if  only  for  the  future. 
There  are  unfortunately  so  many  unrealised  ideals  with 
respect  to  the  higher  training  of  chemical  technologists 
that  one  or  two  more  added  to  the  heap  will  hardly 
increase  its  elevation  to  a  perceptible  extent.  I  am  old 
enough  to  remember  the  time  when  even  the  liighest 
academic  distinction  could  be  won  as  the  lesult  of  pure 
book  knowledge  with  no  particle  of  evidence  that  the 
candidate  was  capable  of  extending  the  boundaries  of 
liis  own  subject  into  the  region  of  the  unknown.  If 
this  state  of  affairs  has  been  remedied  to  a  great  extent 
in  the  academic  world,  how  much  more  necessary  is  it 
in   that   most   practical   field   of  industrial   chemistry  ! 

If    the    manufacturers    will    recognise    this    phase    of 
technical    education    another    great    advance    will    have 
been  made.     Both  the  teaching  and  industrial  interests 
will  gain  by  such  recognition.     In  the  first  place  let  me 
remind   you   of   the   lament   which    I   uttered   two   years 
ago    respecting    the    failure    of    the    modern    Technical 
Institutions  taken  as  a  whole    to    have    given    anything 
approaching    an    adequate    account    of    themselves    as 
centres  of  research  in  view  of  the  teaching  staffs  which 
they  possess.     It  may  be  necessary  to  point  out  that  I 
was  at  the  time  obviously  concerning  myself  only  with 
the  question  of  research  in  pure  science  and  not  in  apphed 
science.      Prof.    W.    M.    Gardner   in    his   address   to   the 
Yorkshire  Section  last  November*   has  made  this  point 
quite  clear,   but   I   am   glad  of  the   present  opportunity 
of  referring  to  it  again,  because  I  have  been  misunderstood 
by  a  distinguished  former   President  of  the  Association 
of  Technical  Institutions,  who  defended  these  insritutions 
on  the  ground  that  they  were  carrying  out  a  lot  of  industrial 
research    wliich    never    saw    the    hght    of    pubUcation.f 
Whether  that  be   the  case  or  not  in  chemical  industry 
is   a   matter   which   concerns   this   Society   in   particular 
and  I  propose  dealing  with  it  subsequently.     With  r-ispect 
also  to  the  output  of  research  in  pure  chemistry,  I  am 
extremely  glad  to  be  able  to  state  by  the  way  that  there 
are  marked  signs  of  improvement  in  this  direction  since 
my  address  to  the  Chemical  Society.     Now,  one  of  the 
reasons   why   chemical   research,   either  pure  or  applied, 
has  not  been  placed  in  the  Technical  Institutions  in  that 
position  which  we  think  it  ought  to  occupy,  is  because 
the  chemical  manufacturers  have  not  made  their  voices 
heard.     Possibly   they   do   not   beUeve  in   its  efficiency 
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as  an  educational  discipline — perhaps  they  have  not 
considered  the  matter  euflicicntly  to  (five  expression  to 
their  views.  At  niiy  rate  tlint  is  tlie  quartrr  towards 
wliich  wo  look  for  liclp,  and  if  those  inamifuiturers  who 
accept  this  plea  will  ilnclaio  their  faith,  it  sliould  liave 
more  effect  in  raising  the  whole  level  of  chemical  industrial 
training  in  the  Terhnical  Institutions  than  any  amount 
either  of  jileading  or  of  denunciation  on  tlie  part  of  the 
teaehers.  Speaking  freely  on  behalf  of  the  latter  we  feel 
that  for  many  years  our  voices  have  been  erviiig  in  the 
wilderness.  I  rejoice  to  find  that  Dr.  Ueiiby,  in  his 
recent  address,  has  given  no  ambiguous  pronouncement 
in  favour  of  developing  the  institutions  in  this  direction. 
I  will  go  further  and  say  that  if  they  do  not  give  their 
staffs  as  well  as  their  advanced  technological  students 
opportunities  for  such  work  they  are  faiUng  in  their  mission 
aa  educational  establishments.  This  perennial  output 
of  students  who  have  not  got  beyond  the  preparatory 
stage  is,  I  am  afraid,  having  a  dejiressing  effect  upon 
the  teaching  staffs,  who  cainiol  but  feel  that  some  higher 
educational  jjlatform  must  be  reached  if  their  work 
is  to  produce  any  serious  effect  upon  chemical  industry. 
We  may  even  be  excused  if  we  sometimes  show  signs 
of  impatience  when,  after  twenty  years  or  so  of  "  technical 
education,"  we  lind  ourselves  still  hammering  away  at 
preparatory  work  and  no  provision  for  "  technological  " 
training  in  the  aen.se  understood  here.* 

Anil   now  if  it   be  asked    what   the  admission   of  this 
principle  really  involves  from  a   practical  i>oint  of  view 
it  simply  amounts  to  this — that  every  student  who  haa 
completed  his  picliminary  training  sliould  at  the  discretion 
of  his  teachers  be  given  an  opportunity  of  taking  part 
in  research   work.     I  do  not   urge  that   all  students  are 
by   nature   endowed   with    the   necessary   faculties.     But 
1  do  most  unhesitatingly  declare  as  the  result  of  very  long' 
experience  that  these  faculties  are  of  mueii  more  general 
occurrence    than    is    usually    supposed.     If    this     belief 
is  correct  it  follows  that  the  omission  of  research  from  our 
educational   curricula  means  a  loss  to  our  inrlustry  of  a 
class  of  chemical  technologist  of  which  we  are  in  particular 
in   need — the    man    who    has    been    trained    in    scientific 
habit   of   thought    liy    the   most   effective   of   all   known 
methods.     There    may    be    good    technologists    without 
the   faculty   of   originality  :     there   are   excellent   routine 
men    running    our    factories    most    effectively,    and    our 
educational    institutions    should    have    no    difficulty    in 
keeping   up   the   supply.     But   the   routine   man   is   onlj' 
effective   as   long   as   the   conditions   remain    unehanged. 
Let  the  pioce.s.ses  with  w  hieh  he  is  familiar  become  elianged 
by  fresh  discovery  or  (Usplaced  by  newer  ami  better  pro- 
cesses,   then    the    routine    man    Ijecomes    hcl]Jess.     Had 
he  entered  the  works  with  a  good  driUing  in  that  mental 
attitude  which  is  covered  by  the  term  "  scientilic  method  " 
he  would  be  more  able  to  cope  with  changing  conditions  ; 
if  his  faculties  have  never  been  developed  in  that  direction 
liis   chances   of   survival    under  chancing   conditions   are 
reducctl   to  a   very  low   figure.     Now"  we   want   chemical 
industry  to  employ  ijicniists  who  will  not  collai)S6  under 
the  stress  of  competition,  and  it  is  not  mere  knowledge 
that  will  most  effectively  equip  such  men — it  is  /acuity 
na  well  aa  knowledge   that   is  required,  and  the  exercise 
of  originahty   under  skilled   guidance  during   the   |ilastic 
period  of  studentship  ia  the  only  method  of  develoj)ing 
that    facidty.     Those    who    are    given    an    opportunity 
for    undertaking    this    work    could    .soon    classify    their 
students  according   to  degrees  of  originality.     1   do  not 
believe  tliat  out  of  an  advanced  class  any  considerable 
proportion   woidd   be   sent  down  as  ha\ing   no  research 
faculty  at  all. 

In  advocating  the  introduction  of  research  into  the 
advanced  curriculum  it  must  be  most  clearly  understood 
that  we  are  not  contemplating  the  "  research  chemist  " 
as  defined  in  this  address.  He  comes  under  another 
category.  We  are  now  considering  onlv  the  higher 
education  of  the  works  chemist  and  tlie  importance 
of  research  in  relation  to  his  advanced  training.  The 
actual   state   of   affairs   in    the   educational   institutions 
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which  would  have  to  be  'faced  if  this  most  important 

principle  were  conceded  need  not  be  of  a  very  alarming 

character.     If  it  is  admitted  that  some  advanced  training 

supplementary    to    tlie    ])rci>aratory    course    is   essential, 

and  if  it  is  fuither  admitte<l  that  science  is  to  form  part 

of  that  advanced  training,  then  the  advanced  laboratory 

work  from.  say.  the  fourth  year  onwards,  could  be  made  i 

to   include   experimental   investigation   either  in   pure  or 

ap)>lied   chemistry,     if    by   such    means   there   hapjiened 

to  be  discovered  a  student    who  had   special  gifts  a«  an 

investigator  that  is  the  man  to  develop  into  a  "  reseanh 

chemist."     But    whatever    the    ultimate    career    of   As 

student  may  be — whether  he  is  enabled  to  devote  hiai-l 

self    to    research    for    industrial    purposes    or    not— .4lie^ 

experience   gained    would    be   of   such    a   character   thftt'i 

his   services   to   chemical   industry    would    be   of   a   vwy^ 

much  higher  orderthan  if  he  had  never  bad  such  cxjHirieaee. 

If,  as  so  frequently  happens,  after  entering  the  faototv, 

he   never   has   a  chance   of   conducting   any   research  in 

connection  with  his  industry,   his  scientific  grasp  of  hii 

subject  would  have  been  widened  so  that  he  would  be  in 

a   better  position  for  appreciating   what   advances  were 

being   made   by  others  and   so  of  acting  the   ]iart  of    a 

scientilic  intclHgcnce  ollicer  taking  note  of  such  (liscoverifa 

as  bore  upon  his  work  or  tlucatcncd  to  weaken  the  position 

of  Ilia  factory.     It  is  only  the  man  who  has  been  throaglilw'™ 

the   rcscan^h    mill    himself    who    ran    fully     realise   tW^" 

bearing   of   research    whether   in    its   "  pure "    or   in  it« 

industrial  aspects.     It   is  such   works  cbemista   that  we 

want    to    receive    the    support   of   the    manufacluiers  in 

producing    in     our    educational    institutions.     That    the 

institutions    themselves    would     benefit    enormously    by 

such  development  into   schools  of   research  is  sufficient!) 

obvious,   but   the  consideration   of  tliis   point  is  part  ol 

the   general    question   of   existing   educational   rcsnunMM 

It  may  perhaps  give  a  more  definite  shape  to  the  p)M> 

for  an   extension   of   the   educational    pv>riod    beyond  thf 

preparatory  course  if  1   put  the  case  into  concrete  forni 

If    the    chemical    training    is,    by    eoucession,    continuct 

into   the  advanced  curriculum,   what    kind   of  chemislrj 

is  to  be  included  in  the  course  '!     Speaking  from  ex|K'rienci 

I  should  say  that  the  develoijuient  ought  to  bo  in  thooi 

subjects    which    the    jjreparatory    course    has    excludci 

for   want   of   timt^   or   for  other   reasons.     Such   subject 

arc,  among  many  otbcis.  gas  analysis,  especially  of  lli 

"  technical   '    kind,    valuation    of   fuels,    the    theory   an< 

use    of    ])hysical    instruments    employed    in    cheniistr) 

such  as   the   pyrometer,   calorimeter,   photometer,   ))olaii 

meter,  spectroscope,  refractonu'ter,  viscometer,  colorimato^^i 

I   etc.     It   is    unnecessary  to   enlarge    upon    this    |K>inlt  ^^'! 

I    e\erv   teachi'r   knows   all   about    it.     I    only    mention  i 

here  becausi*  I  want  it  to  be  realised  what  a  wide  liel 

I    for  further  training  there  is  in  the  laboratory  after  th 

preliminary    gioundwork    has    been    lairl.     .Some    of   thl 

kind  of  work  can  be  done  during  the  third  year,  hot  t 

is  not  ])ossiblc  to  get  very  far  in  the  course  of  one  seMia 

when   other   subjects   are   also    claiming   attention  bot 

in   the   laboratory   and    lecture   room.  ' 

Chemical  TicJinvhji/  n.i  an  Educational  Subject. 
Turning  now  from  the  scientific  side  of  the  advaiin 
work  we  have  to  consider  the  question  of  technolo((io 
training.  This  may  be  regarded  as  one  of  the  mo 
important  of  all  the  8ul>jeets  which  wo  have  to  deal  wil 
oitiier  as  teachers  or  as  manufacturers.  Its  iinportr.n 
is  unquestionable,  if  only  on  account  of  its  ncghHt  in  tl 
past  :  it  is  in  fact  the  fundamental  (juestion  whi' 
taiitly  or  avowedly  is  at  the  lia-is  of  all  the  discusdio 
which  have  taken  place  lK>th  rrecntly  and  in  form 
times.  But,  in  spite  of  its  importance,  this  suhjc 
does  not  require  detaile<l  consideration  here,  beouu 
at  this  stage  it  is  only  the  question  of  principle  »fhi 
concerns  us.  If  the  principle  be  admilli'd  the  dct» 
can  be  filled  in  without  much  difficulty.  To  me  » 
of  the  most  encouraging  aspects  of  the  n-cenl  discuMio 
in  the  pit)vimis  is  that  there  appears  to  be  a  very  genci 
opinion  in  favour  of  such  training.  The  pro|K>»als  lia< 
it  is  true,  come  ehielly  from  the  L'nivcrsity  side,  but  tb 
is  immaterial.  We  have  come  to  the  parting  of  the  way 
the  purely  academic  teachers,  w  ho  have  declared 
favour  of  the  all-sufficiency  of  pure  science  as  a  projMiratii 
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chemical  industry,  must  realise  that  the  manufacturers 

a  whole  are  against  them.  They  must  take  note 
,  the  fact  that  the  majority  of  teachers,  whether  in 
liversities  or  Technical  Institutions,  who  have  taken 
rt  in  these  discussions  hare  conceded  or  have  unhesi- 
angly  declared  that  some  technological  training  con- 
jting  the  preparatory  courses  %vith  the  factory  work 
I  necessity  of  the  time.  I  cannot  too  strongly  emphasise 
limportanec  of  these  opinions  because,  be  it  remembered, 
s  gap  has  never  yet  been  adequately  tilled  up  in  this 
intry.  It  is  the  weakest  point  in  the  whole  of  that 
acational  machinery  which  we  have  been  trying  to 
1  for  the  purpose  "of  training  "  technical  "  chemists. 
I  attempts  to  move  in  this  direction  have  been  more 

less  paralysed  by  the  teachers  declaring  for  pure 
lence  and  by  the  manufacturers  proclaiming  that  it 
;  impossible  to  teach  chemical  technology  in  the 
ueational  institutions.  At  last  hght  seems  to  be 
;aking  into  this  very  obscure  domain,  and  a  little 
•ther  discussion  may  help  to  disperse  more  of  the 
sciirity.  It  is  beginning  to  be  perceived  that  when 
;  tc^chnical  education  of  the  works  chemist  is  being 
asidered  it  is  the  technological  training  which  is  really 
«nt.  It  is  remarkable  that  we  have  been  so  long 
living  at  this  point.  I  have  indicated  the  main  causes, 
;d  I  need  only  add  that  an  enormous  waste  of  energy 
s  been  the  result  of  concentrating  attention  too  narrowly 
'-■:'.  the  scientific  side  of  the  training — a  point  which 
1  ]n:  dealt  with  in  any  properly  staffed  and  equipped 
ucational  institution  and  which  really  requires  no 
ecial  discussion  if  the  necessity  for  this  training  is 
mitted.  as  it  now  is.  I  will  venture  to  remind  you 
at  it  is  just  a  decade  since  this  very  question  of  the 
hnnhijiciil  training  of  chemists  was  discu-ssed  in  Germany, 
itii     i    endeavoured — I    must    admit    unsuccessfully — 

stiimdate  action  in  this  countiy  by  calling  attention 

what   was  going  on   over  there.* 

And  now   we  are,  I  think,  in   a   position   to  face  that 

agbear    with    a    certain    class    of    teachers — chemical 

'3hnology    in    educational    institutions.     What    does    it 

ally   mean  ?     The   broad   answer   to   this   question   has 

en  given  over  and  over  again  and  I  can  only  paraphrase 

rmer     statements.      It     means     qeneralised     chemical 

^iiiccring.     It    does    not    mean    the    technique    of    any 

rticular   industry,    but   a   knowledge   of   the   chemical, 

,iysical,     and     mechanical     principles     underlying     the 

nstruction   and   working   of   the   machinery   and   plant 

*  general  use  under  various  modifications  in  all  branches 

I  chemical  industry.     It  is  a  composite  subject,  part  of 

rich  is   pure   engineering — such,  for  example,  ,is   power 

eduction    and    distribution — and     part     of     which    is 

eciahsed  engineering,  such  as  the  nature,  source,  and 

operties  of  materials  used  in  the  construction  of  chemical 

ant.     It  is  in  its  practical  aspect  a  development  and 

pansion    of    that    "  technicalised "    chemical    training, 

mprising    the    economic    dement,    the    initiatory    stage 

wliich  I  have  advocated  introducing  into  the  preparatory 
urse.  It  is  the  extension  and  elaboration  of  the 
technical  laboratory  "  work  to  a  higher  level.  It  is 
it  chemical  engineering  in  the  narrow  sense,  because 
at  is  generally  understood  to  mean  the  construction 
id  working  of  the  factory  machinery.     It  is  the  addition 

the  purely  chemical  training  of  that  general  scientific 
lowledge  of  the  principles  of  construction  and  working 

plant  which  enables  the  works  chemist  to  co-operate 
telligently  with  the  works  engineer  or,  if  he  should 
■  id  himself  in  a  factory  with  no  special  engineering 
laff,  to  design  and  run  the  plant  for  himself.  It  is  a, 
lecialised  branch  of  engineering  knowledge  added  to  a 
ientific  giasp  of  the  principles  of  chemistry.  Some 
|lucationists  would  include  a  training  in  the  principles 
j  such  business  operations  as  the  keeping  of  factory 
!:counts,  working  expenses,  etc.  I  see  no  objection 
■'  this  if  time  can  be  found.  The  general  object  is  to 
rejiare  the  student  for  the  special  technology  of  the 
iduatry  in  which  he  finds  himself.  This  is  the  educational 
ivelopment  which  has  once  more  been  brought  under 
le  notice  of   the   manufacturers  ;    this  is  the  chemical 
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technological  training  which  was  under  discussion  in 
(iermany  ten  years  ago  and  which  has  been  recently 
developed  in  America.  If  this  really  is  an  educational 
requirement  of  the  age — as  we  teachers  believe  it  is — 
let  the  manufacturers  say  .so  ;  it  would  give  an  impetus 
to  the  work  of  both  the  Universities  and  the  Technical 
Institutions.  If  the  jirinciple  is  not  admitted,  let  the 
voice  of  chemical  industry  be  heard  on  this  side  also. 
We  want  to  know  exactly  where  we  are.  Only,  be  it 
remembered,  that  no  expression  of  opinion  which  centres 
round  the  particular  industry  with  which  the  manufacturer 
himself  is  identified  is  of  "any  practical  use  in  framing 
educational  pohcy.  We  have  to  cater  for  chemical 
industry  in  the  abstract  and  not  in  the  concrete.  If 
it  be  urged  that  e;ich  branch  of  chemical  industry  requires 
special  treatment  and  each  its  own  special  school,  then 
we  shall  have  arrived  at  an  impasse  and  the  discussion 
will  have  been  taken  altogether  out  of  the  domain  of 
practical  educational  pohtics. 

If  the  technical  education  of  the  works  chemist  is  to  be 
extended  in  the  direction  indicated  it  may  be  useful  to 
point  out  the  nature  of  the  difficulties  which  will  have 
to  be  faced.  I  am  not  now  concerned  with  the  question 
of  institution — whether  University  or  Technical  College  ; 
that  is  a  question  of  ways  and  means.  It  must  be  imder- 
stood  that  by  difficulties  I  do  not  necessarily  mean 
objections,  but  obstacles  which  can  and  ought  to  be  over- 
come it  we  are  seriously  prepared  to  advocate  the  new 
departure.  In  the  first  place  there  is  the  question  of 
time  and  curriculum.  If  the  preparatory  training  takes 
three  years  it  is  not  too  much  to  ask  for  an  additional 
two  years  for  the  advanced  course.  A  total  course  of 
training  of  five  years  is  not  a  very  heavy  demand  in  view 
of  the  nature  of  the  requirements  of  chemical  industry. 
It  takes  seven  years  to  produce  a  quahfied  doctor  and  five 
years  a  qualified  lawyer  or  chartered  accountant.  The 
"answers  to  the  Birmingham  queries  and  the  views 
expressed  in  the  discussions  there  and  at  Liverpool 
make  it  clear  that  the  minimum  period  of  five  years  is 
generally  recognised  as  essential :  if  it  could  be  extended 
to  six  or  .-ieven  so  much  the  better. 

With  respect  to  the  curriculum  it  is  only  necessary  now 
to  lay  down  the  general  principle  that  the  coiuse  should 
consist  of  higher  scientific  work,  including  research 
as  advocated,  and  chemical  technology  as  defined.  An 
immense  amount  of  difficulty  has  been  placed  in  the  way 
of  this  development  owing  to  the  discordant  views  con- 
cerning the  nature  of  the  technological  training.  But 
this  discordance  really  only  affects  questions  of  detail 
and  not  of  general  principle.  Indeed  the  time  is  scarcely 
ripe  for  formulating  any  detailed  scheme  of  chemical 
technology  for  general  acceptance  ;  there  may  be  many 
schemes,  all  equally  good,  and  each  suitable  for  a  particular 
district  or  a  particular  institution.  But  the  materials 
are  at  hand  and  have  been  available  for  a  decade  or  more. 
Again  I  invite  attention  to  Dr.  Beilby's  address  of  1899 
and  the  discussion  thereon ;  the  sc"heme  prepared  for 
the  Technological  Examination  of  the  Institute  of 
Chemistry  will  give  a  very  good  notion  of  what  is  required. 
The  jjapers  leading  to  the  discussions  at  Liverpool  and 
Birmingham  and  also  the  discussions  in  these  Sections 
bring  out  the  general  nature  of  the  subject.  If  there 
is  any  doubt  as'to  what  constitutes  chemical  engineering 
look  "at  the  late  Mr.  George  Davis's  "  Handbook."  the 
first  edition  of  which  appeared  in  1901  :  look  also  at 
Dr.  Grossmann's  "  Elements,"  published  in  190(i,  and 
.at  Dr.  Nagel's  "  Mechanical  Apphances  of  the  Chemical 
and  Metallurgical  Industries,"  pubUshed  last  year  in 
New  York.  Consult  further  the  classical  works  on  special 
industries,  such  as  those  of  Lunge  and  many  others. 
Among  foreign  pubUcations  Wolfrum's  "  Chemisches 
Praktikum  "  with  its  altas  will  give  a  very  good  indication 
of  the  requirements.  The  list  could  be  extended  indeh- 
nitely.  It  is  as  unreasonable  to  declare  that  chemical 
technology  cannot  be  handled  as  an  educational  subject 
as  it  is  to  suppose  that  a  student  can  be  profitably  launched 
straight  into  the  factory  with  no  other  preparation  than 
a  training  in  pure  science. 

The  objections  so  frequently  urged  against  the  intro- 
duction  of  chemical  technology  into  educational  cstabhsh- 
ments  are  resolvable  into  the  two  difficulties,  equipment 
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and  staff.  But,  as  has  just  been  said,  difficulties  are  not 
necessarily  insurmountable  obstacles.  With  respect  to 
equipment  1  have  already  pointed  out  that  there  has 
been  great  want  of  discrimination  in  discussing  this 
question  botli  by  teachers  and  manufacturers.  The 
practical  realisation  of  a  course  of  instruction  in  chemical 
technology,  as  in  other  subject.s,  means  laboratory  work 
and  organised  coui-ses  of  well-illustrated  lectures.  If 
visits  to  works  could  be  made  part  of  the  insti-uction  so 
much  the  better,  but  this,  as  already  stated,  is  not  generally 
practicable.  The  "'  laboratory  work  "'  in  technology  is  of  a 
different  order, to  that  given  in  connection  wnth  the  scien- 
tific side  of  the  curriculum.  It  is  on  a  larger  scale  and 
involves  the  us?  of  various  pieces  of  machinery  or  working 
plant.  In  fact  for  "  laboratory  "  we  must  n-ad  "  chemical 
workshop."  Now  tlie  outcry  that  is  raised,  when  instruc- 
tion in  the  use  of  large-scale  plant  is  advocated,  is  partly 
on  account  of  initial  expense  and  partly  on  account  of  the 
impossibility  of  any  educational  institution  keeping  itself 
equipped  with  tlie  latest  forms  of  plant  u.sed  in  the  various 
industries.  With  regard  to  exix>nse,  I  may  point  out  once 
again — even  if  t  incur  the  charge  of  unnecessary  repetition 
— that  the  general  elementary  operations  carried  out  in 
chemical  factories  can  be  illustrated  in  the  college  "  chemi- 
cal workshop  "  at  no  greater,  even  at  a  less,  cost  than  the 
mechanical  principles  underlying  engineering  practice  can 
be  and  are,  in  fact,  illustrated  in  the  college  mechanical 
laboratory  by  working  models  or  actual  machinery.  If  the 
expenditure  is  justifiable  from  an  educational  point  of  view 
for  the  training  of  engineering  students  surely  it  is  ec|ually 
justifiable  for  "'  technical  "  chemical  students.  It  might  as 
well  be  u,rgcd  by  objectors  to  the  system  that  college 
training  is  of  no  use  for  engineers  because  the  students 
cannot  build  a  locomotive  or  construct  a  bridge  in  the 
workshops.  No  teacher  of  engineering  in  any  of  our 
educational  institutions  would  admit  the  validity  of  this 
objection. 

There  has,  as  I  have  said,  been  a  want  of  discrimination 
concerning  the  equipment  for  chemical  teclinological 
work,  which  has  hampered  the  development  of  the  sub- 
ject in  this  country  to  a  most  regrettable  extent.  Because 
the  running  of  a  full-sized  furnace  by  a  University  depart- 
ment of  metallurgy  is  considered  too  costly  as  compared 
with  the  educational  results  achieved — a  contciition  for 
which  there  may  be  some  justification — it  is  argued  that 
no  factory  operations  can  be  illustrated  in  a  college  work- 
shop. Because  it  is  not  practicaljle  to  work  a  sulphuric 
acid  plant  or  to  run  model  alkali  works  in  an  educational 
establishment,  it  has  been  declared  that  chemical  tech- 
nology is  beyond  the  scope  of  education.  The  objections 
have  been  of  far  too  sweeping  a  character.  Both  teachers 
and  manufacturers  agree  that  it  is  undesirable  to  attempt 
instruction  in  the  luchnique  of  a  particular  industry,  but  it 
does  not  follow  that  in  some  industries  we  cannot  get  much 
nearer  to  the  actual  factory  operations  than  in  other 
industries.  In  certain  specialised  departments  of  tech- 
nology, such  as  dyeing,  preparing  and  bleaching  textiles, 
and  in  the  leather  industries,  in  photography  and  photo- 
technics,  in  electro-metallurgy,  &e.— allof  which  we  claim 
as  branches  of  chemical  industry — the  practical  operations 
can  be  and  are  carried  out  in  educational  institutions,  and 
the  scientific  principles  illustrated  by  the  actual  processes 
which  the  student  conducts  with  hi.s  own  hands.  If  such 
teaching  is  not  allowed  to  degenerate  into  pure  handicraft — 
and  no  competent  teacher  would  allow  this — the  techno- 
logical preparation  for  the  particular  industries  concerned 
is  of  the  greatest  value.  To  mention  a  specific  ease  by 
way  of  illustration  :— Two  of  the  Guilds  of  the  City  of 
London,  the  Clothworkcrs'  and  the  Skinners',  have 
founded  departments  of  a])plied  science  in  the  University 
of  U'eds,  <ine  for  tinctorial  chemistry  and  dyeing,  and  the 
other  for  the  leather  industries.  Both  these  departments 
are  equipped  for  "  technological  "  training  in  the  respective 
subjects,  and  would,  in  fact,  be  regarded  bv  the  I'l-ofessors 
of  these  departments  as  incomplete  without  such  equip- 
ment. W  ith  respect  to  the  technological  laboratory  work. 
Prof.  Procter,  in  answer  to  some  questions  which"  I  sub- 
mitted to  him  last  year,  states  : — 

"  While  different  manufacturers  will  differ  in  the  extent 
to  which  manufacturing  processes  can  actually  be  n'pro- 
duce<l  on  the  small  scde,  it  is  generally  pos.sibie  to  teach 
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a  good  deal  of  practical  importance,   and   even  to  Bi){ 
much  special  technical  knowledge  which  cannot  be  aoqiu<' 
in   the   works,    where  every  oiKTation  must  be  conduobi 
with  a  view  to  profit,  and  no  deviations  from  what 
supposed  to  be  the  best  conditions  are  possible.     I  do  d 
consider  that  leather  niaimfacturc  is  by  any  means  one 
the  easiest  to  carry  out  on  the  very  small  scale  ni'ceaM' 
in  a  University,  and  the  difficulties  are  increased  by  tt 
fact  that  it   is  largely  a  mechanical  as  well  as  a  chemi 
industry.     Wo  succeed,   however,   on   the  small  scab 
turning  out  every  description  of  leather,    of    a    qi 
which  we  have  no  ilifficidty  in  .selling  at  a  price  i 
averages  about   that   of   the  actual   materials  emplqytl 
and   which   is  equal   to   that   obtivined    by   many  siniil 
leathers  ciMiimercially  produced.     We  have  also  abunda 
evidence  that  our  really  promising  students  very  rapid 
adajit  themselves  to  working  conditions  on  the  large  aat 
and,   after  a   reasonable   amount   of   expirience,   fomj 
very  valuable  type  of  practical  man." 

The  same  ])rineiple  is  recognised  in  the  Mm 
Technical  l>chool  at  -Manchester,  in  the  (!lasgow  and 
of  Scotland  Technical  College,  in  the  Bradford  Ted 
College,  and  in  all  the  Universities  which  have  develm 
departments  of  applied  science.  The  princi/jlt  of  tedS 
laboratory  or  ivorksliop  training  iJ»  a  sound  one  ;  its  cS^ 
have  not  weakened  the  case  which  has  been  made  out 
its  favour  by  pointing  with  scorn  to  certain  extravaM 
developments  ;  neither  is  it  fair  to  read  into  the  prin^ 
certain  conclusions  for  which  the  principle  is  in  no  « 
responsible,  and  then  to  make  use  of  these  illegitiim 
deductions  for  denouncing  the  principle.  Over  and  oi 
again  we  are  told  that  the  conditions  existing  in  ( 
chemical  factory  cannot  be  imitated  in  the  College.  W 
ever  pretended  that  they  could  be  ?  I  certainly  hi 
never  put  forward  such  a  claim,  neither  can  1  find  ill 
the  writings  of  any  teacher  of  authority  who  hag  itl 
with  the  education  of  technical  chemists.  .So  also  w(| 
told  that  the  costly  working  models  of  plant  in  a  few  yd 
become  obsolete  and  are  fit  only  for  scrap|)ing.  ButH 
ever  advocated  the  maintenance  of  a  chemical  teoM 
locical  laboratory  in  a  state  of  complete  equipment  Vl 
all  the  latest  forms  of  plant  ?  There  is  no  such  claiail 
any  of  the  schemes  of  chemical  teclmology  that  have  bd 
put  forward  either  recently  or  in  former  times.  | 

Hut  cninliMg  the  possibility  of  meeting  the  requiraaid 
of  the  chemical  manufacturer  by  some  ade(|uate  schi 
technological  training  in  continuance  of  the  i>repa»l 
course,  there  is  still  the  question  of  the  stalling  of 
educational  institutions  to  be  considered.  This  is  W 
fessedly  a  <lifticulty  under  existing  conditions.  If  taoh) 
logical  lalioratory  work  is  to  be  included  in  the  currioilll 
there  must  be  '"  instructors  "  in  charge  of  such  labW 
tories.  and  here  the  purely  pedagogic  tJ^)e  of  t«aOlr 
would  be  worse  than  useless.  The  only  instructor  of  <• 
for  such  work  is  the  man  who  has  had  factory  exporiei' 
and  is  familiar  with  the  practical  working  of  chemical  plai 
His  function  in  the  chemical  de|>arlment  wouhl  bo  aiW 
gous  to  that  of  the  "  workshop  instructor  "  of  the  meoilHi 
cal  dcjiartment.  .\nother  dillicully.  which  is  a  voiy  p| 
one.  is  the  engineering  course.  It  is.  of  course,  fi  " 
knowledge  to  manufacturers  that  the  engineering  raqnt 
ments  of  chemical  industry  are  of  a  quite  special  chaiaeti 
In  other  words,  chemical  engineering  is  a  sjKvialii 
branch  of  engineering,  as  has  already  been  pointed  i 
when  considering  the  training  in  collateral  suhji-cts.  li 
advanced  engineering  training  of  th<'  future  works  cbem* 
to  bo  of  real  use  should  therefore  lie  in  the  hands  oU 
professor  who  has  hinvself  specialiso<l  in  this  directii 
Such  men  are  rare  in  this  country  ;  the  few  exy 
practitioners  who  could  be  name<l  are  probably  bel 
off  as  private  consultants  than  they  would  be  if  tl  ■ 
transferred  their  services  to  an  educational  initi 
tion. 

Although  the  staffing  of  a  University  or  Technical  Im 
tution   for  training  in  chemiial   technology  as  defined  • 
thus  hampered  l>y  the  initial  difficulty  of  finding  connx-li 
teachers,  it  must   not   be  forgotten  that   the  subject  1' 
nover  yet  been  pro|MTly  develiqwd   in  this  country  fro 
the  edinational  point  o"f  view.      If  systematic  instructi- 
in  chemical  engineering  and  chemical  technological  UIh^ 
tory  work  were  generally  recognised  as  essential  for  I 
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iningof  the  works  chemist,  I  have  not  the  least  doubt  that 
table  teachers  would  be  forthcoming.  Here,  again,  the 
ceof  chemical  industry  should  surely  make  itself  heard. 
lo  not  mean  to  imply  that  this  Society  ishould  become 
active  educational  body,  but  if  the  manufacturers  agree 
principle  with  the  plea  for  chemical  technological  train- 
which  I  have  advocated,  vhey  would  do  good  service 
the  cause  by  bringing  their  influence  to  bear  upon  the 
icational  institutions  in  their  own  districts.  I  may 
nt  out  that  in  those  isolated  cases  where,  as  at  Glasgow 
'  Manchester,  some  progress  in  the  development  of  a 
imical  technological  cumculum  has  been  made,  it  is 
inly  due  to  the  influence  of  those  manufacturers  who 
re  taken  an  active  interest  in  educational  work. 


Jtesearch    in    relation    to    Chemical    Industry. 

lo  much  has  been  said  by  myself  and  others  of  late 
rs  in  connection  with  the  above  subject  that  it  may  be 
ught  that  the  theme  is  exhausted.  In  view  of  its 
mate  relations  with  the  question  of  the  education 
echnical  chemists  it  may  however  be  of  use  if  1  attempt 
ilear  away  some  of  the  misunderstandings  which  have 
lerto  prevented  both  teachers  and  manufacturers 
n  deahng  with  this  question  in  a  manner  profitable 
sither  party.  Wo  have  not  now  to  consider  research 
m  educational  disciphne — that  point  has  already  been 
ussed.  We  have  to  deal  with  the  subject  of  research 
connection  with  the  advancement  of  our  industry, 
n  which  it  must  be  clearly  recognised  at  the  outset 
■i  it  lias  a  twofold  benring.  It  is  essential  that  current 
:esses  should  be  constantly  under  investigation  in  order 
;eep  them  in  a  state  of  perfection  or  to  improve  them 
jssible,  and  it  is  no  less  essential  that  pioneering  research 
jld  be  carried  on  with  the  object  of  discovering  new 
ducts  and  processes.  Who  is  to  do  this  work  and 
f  re  it  is  to  be  done  are  questions  for  future  consideration. 
(p  the  weak  point  in  the  contention  of  some  of  the 
"hers  who  have  discussed  this  question  from  the 
ilemic  side  is  that  they  have  laid  so  much  stress  upon 
pioneering  work  that  they  have  given  the  impression 
they  are  of  opinion  that  all  our  existing  processes 
effete  and  that  the  factories  might  close  their  gates 
scrap  their  plant  until  the  pioneer  discoverer  comes 
he  rescue.  That,  it  is  needless  to  say,  is  not  the 
state  of  affairs.  It  must  be  realised  that  the  results 
•  ionecring  research  will  fall  upon  barren  ground  unless 
'  discoverer  is  supported  by  the  highest  technological 
I  .  The  development  of  that  technological  competency 
i  es  within  the  province  of  education  in  precisely 
i  same  way  as  does  the  training  of  the  research  faculty. 
1.  pioneer  is  wanted,  but  the  results  of  his  work  must 
)  iddtd  to  our  existing  resources.  The  manufacturers 
)  the  other  hand  have  not  given  sufficient  weight  to 
1  eering  research ;  they  only  realise  that  this  kind 
)  ork  is  telling  against  them  when  they  find  that  their 
?  lucts  and  processes  are  being  su])planted.  Looking 
I, he  actual  state  of  affairs  quite  impartially  from  both 
pits  of  view,  it  is  quite  clear  to  me  that  the  weakness 
J.his  country  in  chemical  industry  is  not  so  much 
ii  to  our  being  unable  to  compete  with  other  countries 
I  he  products  which  we  do  make,  as  to  the  lack  of 
t'  e  products  which  we  do  not  make.  While  such 
"  irch  work  as  we  have  been  carrying  on  in  our  factories 
li  been  too  narrowly  concentrated  upon  the  current 
P  esses,  our  competitors  have  been  introducing  new 
p  ucts  and  processes  which  have  developed  into  new 
1)  ches   of   industry. 

general  survey  of  the  progress  of  chemical  industry 
»  ad  during  the  last  half  century  makes  it  evident 
tl  the  expansion  and  development  which  have  been 
"  a  marked  feature  of  that  progress  have  been  mainly 
'^  not  so  much  to  the  tinkering  of  old  processes,  as 
''  ic  industrial  realisation  of  new  scientific  discoveries. 
''  iKts  which  formerly  were  in  demand  have  been 
III  by  newer  products  which  are  cheaper  or  which 
■superior  quahties  for  their  particular  purposes. 
'  pounds  which  were  discovered  in  the  laboratory 
^' he  result  of  purely  scientific  investigation,  having 
"I   found  to  be  of  industrial  value,  have  been  converted 


from  laboratory  curiosities  into  marketable  commodities. 
While  current  processes  have  been  kept  going  at  the  highest 
efficiency  which  science  and  technology  could  command 
so  long  as  they  supphed  products  which  were  in  demand, 
the  factory  doors  have  been  always  open  for  the  admission 
of  new  jirocesses.  Moreover,  the  creation  of  new  branches 
of  manufacture  has  reacted  advantageously  upon  the 
older  branches  by  bringing  about  improvements  in  the 
latter  and  by  creating  an  increased  demand  for  the  older 
products.  I  need  only  remind  you  how  the  development 
of  the  organic  chemical  industries  has  given  an  enormous 
impetus  to  the  manufacture  of  "  heavy  chemicals " 
and  inorganic  products  generally.  It  is  of  course  un- 
necessary to  mention  specific  cases  before  this  Society, 
but  in  so  far  as  this  very  practical  outcome  of  the  inter- 
dependence of  science  and  industry  is  bound  up  with  the 
question  of  the  education  of  those  who  are  to  carry  on 
our  chemical  industries  in  the  future,  it  is  of  the  greatest 
importance  that  the  views  of  the  teachers  and  manu- 
facturers   should    be    confronted. 

Speaking  as  a  teacher  with  some  experience  of  manu- 
facture. I  may  safely  assert  that  as  chemical  industry 
has  developed  in  the  past  so  will  it  develop  in  the  future, 
and  woe  be  to  that  factory  which  closes  its  gates  to  the 
progress  of  scientific  discovery.  It  is  for  this  reason 
that  we  have  for  .so  long  been  preaching  the  doctrine 
of  salvation  by  research.  It  is  for  the  same  reason  that 
we  attach  so  much  importance  to  the  educational  value  of 
research  as  a  part  of  the  advanced  training  of  the  works 
chemist.  The  whole  question  of  the  status  of  research 
in  educational  establishments  in  general  and  in  technical 
institutions  in  particular  would  have  been  promoted 
if  the  chemical  manufacturers  had  declared  themselves 
in  favour  of  this  policy  at  the  outset.  If  they  will  do 
so  now  it  will  help  the  cause  both  directly  and  indirectly. 
If  the  committees  and  governing  bodies  are  made  to 
reahse  that  chemical  industry  requires  technical  chemists 
in  the  sense  which  I  have  endeavoured  to  define,  it  will 
help  to  counteract  that  deadening  craze  for  turnihig 
out  large  numbers  of  book-trained  youths  which  is  sapping 
the  vitality  of  the  teaching  staffs  and  producing  no 
appreciable  effect  upon  our  industry.  That  which  I  have 
elsewhere  defined  as  the  "  statistical  fetish  "  together 
with  what  others  have  described  as  the  "  examination 
bogey  "  are  unquestionably  responsible  for  that  estrange- 
ment between  the  manufacturers  and  the  teaching 
institutions  which  is  so  frequently  alluded  to.  One  of 
the  reasons  why  the  teaching  institutions  have  not  been 
brought  into  more  intimate  association  with  the  chemical 
manufacturers  is  because  the  staffs  are  given  such  scanty 
opportunities  for  developing  themselves  by  the  prose- 
cution of  research  in  connection  with  chemical  industry 
either  in  general  or  in  particular.  The  practical  result 
is  that  the  members  of  these  staffs  have  not  secured 
the  confidence  of  the  manufacturers.  If  there  were  a 
larger  number  of  true  experts  and  a  smaller  number  of 
pure  pedagogues  in  the  technical  institutions,  these  would 
be  enabled  to  discharge  with  much  greater  efficiency 
that  function  for  the  performance  of  which  they  were 
nominally  created.  Since  no  teacher  can  become  an 
expert  in  any  particular  domain  of  chemistry  unless 
he  is  actively  engaged  in  research,  and  since,  under 
existing  conditions,  speciahsation  is  rendered  difficult 
if  not  altogether  impossible,  the  manufacturer  in  difficulties 
or  the  would-be  investor  in  a  new  undertaking  turns 
for  assistance  to  the  private  practitioner  and  rarely 
or  never  to  the  staff  of  the  technical  institution,  wliich 
more  often  than  not  is  technical  only  in  name.  I  am 
thus  brought  once  again  face  to  face  with  the  question 
of  research  in  the  technical  institutions,  and  on  this  point 
I  have  been  making  further  inquiries  with  the  result 
that  the  conclusions  arrived  at  two  years  ago  with  respect 
to  pure  chemistry  are,  I  now  find,  equally  applicable 
to  applied  chemistry.  The  assertion  that  there  is  a  large 
amount  of  technical  chemical  research  going  on  in  these 
institutions  the  results  of  which,  although  not  published, 
contribute  to  the  advancement  of  chemical  industry 
is,  I  regret  to  say,  not  borne  out  by  facts.  I  have  come 
to  the  conclusion  that  the  institutions  in  question  taken 
as  a  whole  are  not  carrying  on  industrial  chemical  research. 
Three  or  four  out  of  some  130  existing  institutions  might 
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be  named  in  which  some  of  the  minor  trade  problems 
in  the  tinctorial  and  leather  industries  are  made  the 
subject  of  research  by  the  staff  and  advanced  students. 
In  these  cases,  and  to  this  extent,  the  industry  is  no 
doubt  benefited,  but  the  institutions  which  I  have  in  mind 
are  exceptional  in  being  situated  in  the  centres  of  the 
respective  industries.*  Nothing  would  give  me  greater 
pleasure  than  to  find  that  this  conclusioti  is  erroneous, 
out  as  the  evidence  stands  it  cannot  be  maintained  that, 
outside  the  province  of  the  particular  industries  named, 
the  chemical  manufacturers  of  this  country'  entrust  any 
serious  industrial  research  to  the  technical  institutions. 
To  prevent  misunderstanding,  let  mo  add  that  the  want 
of  co-operation  between  tlie  manufacturers  and  teachers 
is  not  altogether  attributable  to  the  lack  of  expert 
knowledge  on  the  part  of  the  latter.  In  some  cases — 
I  fear  not  many-i-these  institutions  have  secured  the 
services  of  expert"  in  certain  subjects,  but,  as  a  rule, 
the  routine  duties  of  general  teaching  and  atlministration 
weigh  so  heavily  as  to  give  no  opportunities  for  research 
of  any  kind.  Indeed  in  some  institutions  research  is 
discouraged  or  actually  proliibited.  It  is  of  tlie  greatest 
importance  in  the  present  state  of  the  technical  education 
question  that  the  representatives  of  chemical  industry 
should  know  the  actual  state  of  affairs,  for  no  improvement 
is  likely  to  be  effected  unless  pressure  is  brought  to  bear 
from  without.  If  the  chemical  departments  of  the  various 
teacliing  institutions  are  to  do  for  chemical  industry 
that  wliich  their  engineering  departments  are  doing 
for  mechanical  industry  there  must  be  active  co-operation 
between  teachers  and  manufactiu:ers. 

Our  available  Educational  ReaourctK ;   Technical  I rvitihitiom 
and  Unirersities. 

The  general  scheme  of  training  which  has  been  broadly 
outhned  in  this  address  embodies  the  views  of  all  teachers 
who  have  had  occasion  to  consider  the  momentous  ques- 
tion of  the  education  of  the  works  chemist.  I  do  not 
pretend  that  tliere  would  bo  complete  harmony  of  view 
with  respect  to  details  of  subjects  or  of  time,  but  on  the 
general  lines  laid  down  there  would  be  no  difhculty  in 
elaborating  workable  curricula  adaptetl  to  the  require- 
ments of  teaching  institutions  in  various  centres.  In 
uealing  with  the  subject  I  have  up  to  this  point  intention- 
ally avoided  drawing  distinctions  between  the  different 
types  of  educational  establishments.  The  Universities 
have  been  alluded  to  incidentally,  but  it  is  mainly  those 
newer  institutions  which  have  been  called  into  existence 
by  the  demand  for  technical  education  which  have  so  far 
been  under  consideration.  And  now,  in  concluding,  it  is 
necessary  to  particularise  more  definitely  because,  if 
there  is  to  be  any  further  rapprochement  between  the 
teachers  and  the  manufacturers,  it  is  essential  that  the 
actual  state  of  affairs  should  be  clearly  indicatetl  both 
with  respect  to  our  educational  resources  and  to  the 
attempts  which  are  being  made  to  meet  the  requirements 
of  chemical  industry.  There  are,  as  you  are  no  doubt 
aware,  a  large  number  of  Technical  Schools  of  various 
grades  in  existence.  I  made  a  list  two  or  three  years  ago 
and  found  that  tlie  technical  education  movement  had 
been  responsible  for  the  creation  of  about  130  such 
institutions  in  different  parts  of  the  country.  In  nearly 
all  these  schools  chemistry  in  .some  form  or  another  is  a 
recognised  Bul)ject.  Now  it  will  appear  of  the  nature  of  an 
anti-cUmax  to  the  preceding  portions  of  this  address  when 
I  state  that  there  is  practically  no  Technical  School  in  this 
country  which  provides  a  comjilete  and  co-ordinated 
course  of  training  such  as  I  have  advocated.  In  a  few  of 
the  institutions  a  three  years'  preparatory  course  for 
day  student*  i  s  carried  on,  but  the  advanced  work,  research 
or  technological,  is  not  provided  for.  In  a  few  institutions 
in  centres  of  particular  industries,  specialised  teaching  in 

•  Technical  Institutions  (or  traininK  and  research  In  p-irticnlar 
induntriis  are  »o  (ew  as  to  bo  practicall.v  nen-fxintcnt  in  this 
country.  For  the  leather  industry  wt-  have  tlie  HeroW'B  hutitute 
at  Bermondsey  which,  throui^li  the  niunitlecnee  of  the  Leather- 
sellers'  Comiiany.  is  alx>ut  to  be  develojied  into  a  kind  of  terhnical 
high  schixil  fur  that  industo'.  It  is  to  institutions  of  this  tj-pe 
that  we  naturally  look  for  "  industrial  research  "  in  their  respective 
■ublecta. 
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the  technology  of  these  industries  is  carried  on,  but  th' 
cases  are  quit©  exceptional,  and  it  is  doubtful  whether' 
such  institutions  the  si>eciahsation  is  not  forced 
prematurely — whether,  in  fact,  the  students  are 
allowed  to  enter  upon  their  technological  work  W 
inadequate  scientific  preparation.  The  situation  may 
summed  up  by  stating  that  for  chemical  industry 
technical  education  movement  has  been  arrested  juat 
that  stage  whore  the  true  technical  training  ahol 
begin. 

In  presenting  for  your  consideration  the  actual  state 
affairs  it  must  be  clearly  understood  that  I  do  not  atfa 
the  whole  blame,  nor  indeed  the  greater  part  of  it,  to  | 
technical  institutions  themselves.  They  have  not 
encouraged  to  undergo  dcveloimicnt  in  the  direol 
required  either  by  internal  or  external  influences.  T 
are  in  the  first  place  the  imperfections  of  elemeutaiy 
secondary  scientific  education,  and  the  difficulty  of  mi' 
those  resi)onsible  for  sending  students  into  our  chei 
departments  realise  that  full  time  must  be  allowed  for' 
training.  In  the  next  place  tlie  manufacturers  must 
fairness  recognise  that  it  is  only  tlie  voice  of  that  indoi 
which  is  immediately  concerned  that  can,  as  it  were,  I 
the  tone  with  any  authority.  If  they  had  more  m 
co-operated  with  the  committees  and  governing  bo<? 
of  these  institutions  and  with  their  teaching  staffs  tb 
would  assuredly  have  been  greater  progress  in  ' 
development  of  liigher  schools  of  chemical  techuoU 
If  they  had  insisted  upon  the  necessity  for  a  full  and  OC 
plcte  course  of  training  as  an  indispensable  condition 
competency,  and  had  refused  to  employ  men  who  oo 
not  protiuco  evidence  of  such  training  they  would 
helped  the  cause  of  technical  education  in  this  c< 
enormously.  .As  tilings  are,  the  greater  part  of  the  chi 
instruction  in  the  technical  institutions  is  carried  01^ 
evening  classes.  1  believe  I  am  voicing  the  opii 
manufacturers  generally  when  I  state  that  this  I 
training  is  practically  valueless  for  the  training  of  ini 
chemist.s.  The  persistent  condemnation  of  evening; 
as  a  means  of  educating  the  works  chemist,  for  which 
I  have  long  been  responsible,  has  led  to  sfime  consi 
amount  of  misunderstanding,  and  as  1  have  fi 
been  called  upon  to  justify  my  position,  I  will 
of  the  jire.sent  opjiortunity  for  explaining  more  fully 
it  is  that  both  manufacturers  and  teachers  agree  in 
demning 

It  is  sufficiently  evident  from  the  recent  discus8l( 
the  provinces,  and  from  the  observations  which  I 
put  together  for  your  consideration  now,  that  » 
working  period  of  three  years  is  necessary  to  get  a  el 
to  the  end  even  of  a  preparatory  training.  Now  supL 
the  student  works  for  six  hours  a  day  during  five  d' 
in  the  week,  he  spends  during  the  working  session  30 hi ' 
per  week  in  learning  chemistry  and  the  collateral  subji 
If  the  evening  department  is  open  for  throe  hours  r 
night  the  total  amount  of  time  which  he  can  spooi  s 
15  hours  per  week,  if  he  works  every  evening.  Even 
this  liberal  allowance  of  evening  instruction,  it 
therefore  take  him  six  years  to  arrive  at  the  same  stand' 
as  the  day  student.  But  in  practice  the  evening  depi' 
ment  is  seldom  open  for  more  than  two  hours,  and  no'l 
many  institutions  is  this  department  o|k«i  every  everg 
in  the  week  ;  neither  is  the  evening  session  so  long,  i» 
rule,  as  the  day  session.  Moreover,  the  evening  stud 
comes  to  his  work  at  the  end  of  liis  day's  labour,  anc'l 
the  worst  possible  condition  for  taking  advantage  of 
instruction  offered.  It  would,  I  think,  be  nearer 
truth  to  state  that  it  would  take  the  evening  student  t 
years  at  least  to  complete  his  preparatory  training,  o 
imagine,  therefore,  that  any  serious  effect  u])on  chemil 
industry  is  bkely  to  result  from  tliis  system  of  educa^n 
is  simply  ridiculous. 

To  prevent  any  possible  misapprehension — whether  « 
foregoing  conclusion  be  aeceptwl  or  not — let  mo  fart  Mm 
point  out  that  the  campaign  against  evening  instruction"* d 
directed  solely  against  that  system  of  which  the  underlv  g 
assumption  is  that  a  course  of  evening  instruction  cai  « 
made  the  equivalent  of  a  course  of  day  instruction-  o 
assumption  fundamentally  wrong  in  principle.  I  b  c 
nothing  to  say  against  tlie  students  who  enter  for  tl» 
the  contrary,  their  zeal  and  energy  in  sup)- 


courses ;  on  I 
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nenting  a  day's  work  by  attendance  at  evening  classes 
5  Hcirthy  of  all  commendation.  As  a  class  they  are  often 
i]|H  rior  to  the  day  students,  because  they  come  with  the 
ibject  of  making  the  best  of  their  opjiort unities,  whereas 
he  day  student  often  enters  the  college  simply  because 
lis  father  sends  him  there  and  not  because  he  has  any 
eal  hking  for  the  subject.  But  it  is  no  use  disguising  the 
act.H,  and  it  must  bo  realised  that  by  evening  work  alone 
lir  average  youth  starting  in  life  with  the  object  of  becom- 
ni;  a  chemical  technologist  can  never  hope  to  attain  any 
losition  of  importance. 

(In  the  other  side  of  the  question  of  the  function  of 
tvoning  instruction  for  technical  chemists  there  is  some- 
hing  to  be  said.  It  has  already  been  stated  that  under 
certain  conditions  this  kind  of  work  may  become  useful. 
M  me  sjiecify  what  these  conditions  are  because  here  also 
lierc  has  been  some  want  of  discrimination.  Where  a 
crlmical  institution  has  on  its  staff  or  where  it  secures 
he  temporary  services  of  some  expert  in  a  particular 
aaiich  of  apphed  chemistry,  then  special  courses  by 
mil  an  expert  can  be  made  of  real  value  as  supplementary 
>i  I  111!  routine  course  of  instruction  going  on  during  the 
l;i>. .  More  particularly  is  this  kind  of  work  useful  in 
niincction  with  local  industries.  It  is  perhaps  hardly 
i,-ii  <sary  to  point  out  that  the  student  attending  such 

I  sprcial  course  should,  as  a  sine  qua  non,  be  made  to 
iiinliice  evidence  that  he  has  reached  a  sufficiently  high 
v\'l  in  his  general  scientific  training  to  enable  him  to 
nlliw  the  course  intelligently.  There  is  also  another 
lure  tion  in  which  evening  instruction  can  bo  and  is  being 
■anu-d  on  with  some  advantage  to  chemical  industry, 
iiicl  for  which  credit  must  be  given  to  the  technical 
list  itutions.  I  refer  to  the  scientific  training  of  men 
ilivaily  engaged  in  particular  industries.  In  such  cases 
t  iimst  be  remembered  that  the  man.  generally  a  foreman 

II  manager,  is  already  skilled  in  the  technique  of  his 
ml iistry,  but  has  probably  entered  the  works  as  a  lad 
mil  has  worked  his  way  up  without  having  had  any 
(ein'ral  scientific  training.  Now  with  such  men — who 
ire  always  most  zealous  workers — a  year  or  two  spent  at 
■Miiing  classes  is  of  real  value,  because  it  helps  to  give 
I  nil'  scientific  basis  to  their  factory  experience.  This  has 
ilways  appeared  to  me  a  branch  of  the  work  of  the 
«clmical  institutions  deserving  of  the  fullest  sympathy 
Hid  support  from  the  manufacturers.  But  although 
laluable  under  existing  conditions  it  must  be  clearly 
niilrrstood  that  I  regard  this  kind  of  instruction  as  a 
cniporary  makeshift.  Reduced  to  its  lowest  terms  it 
s  iriiUy  an  admission  that  the  technical  education  move- 
iient  has  not  yet  reached  chemical  industry,  because 
.hero  ought  in  fact  to  be  no  demand  for  this  kind  of 
list  ruction.  The  scientific  foundation  should  have  been 
ail!  before  the  youth  entered  the  works.  When  such  classes 
III'  nut  it  may  be  taken  as  an  indication  that  the  technical 
iilucation  movement  has  influenced  the  chemical 
actories. 

And  so,  after  giving  full  credit  to  the  technical  institutions 
iir  that  which  they  are  doing  as  well  as  indicating  that 
ivhich  they  are  not  doing,  we  find  ourselves  face  to  face 
.with  a  very  remarkable  state  of  affairs.  Out  of  some  130 
'  nsfitutions  with  the  prefix  "  technical  "  or  its  equivalent 
"  ]iolytechnic  ")  only  a  very  small  fraction  can  claim  to 
1)1^  doing  anything  of  the  nature  of  technological  work 
w  far  as  chemical  industry  is  concerned.  When,  as 
frequently  happens,  a  parent  consults  me  about  the  higher 
education  of  his  son  in  chemical  technology,  I  am  bound 
to  tell  him  that  there  is  no  institution  in  this  country  which 
I  could  conscientiously  recommend  him  to  be  sent  to  for 
1  post-graduate  course  in  that  subject.  It  is  really 
astonishing  that  after  30  years  of  technical  education 
ipphed  chemistry  shoidd  bo  lagging  beliind  all  other 
branches  of  technology.  It  is  not  that  we  have  been 
niggardly  in  our  expenditure  over  technical  education 
here  ;  on  the  contrary,  we  have  been  most  lavish,  but  our 
laim  has  beiMi  for  quantity  rather  than  quality.  We  have 
.been  frittering  our  resources  in  multiplying  the  institutions 
for  the  low-level  gi'ade  of  work  to  such  an  extent  that  wo 
have  been  unable  to  develop  the  higher  schools.  Although 
London  is  not  favourably  situated  as  a  centre  mth  respect 
to  our  chemical  industries,  it  is  to  be  hoped  that  the 
Imperial    College  of    Science   and  Technology  will  give  a 


lead  in  founding  a  high  school  of  chemical  technology 
worthy  of  this  country.*  Reference  has  already  been 
made  to  the  conversion  of  the  Technical  Schools  into 
academic  estabUshmcnts  for  preparing  students  for 
University  degrees.  From  our  point  of  view  that  is  a 
perversion  of  function.  So  far  as  concerns  the  general 
question  of  scientific  education  and  the  spread  of 
scientific  culture  I  have  nothing  to  say  against  this  work  ; 
only  let  it  be  clearly  understood  that  it  is  a  distinct 
departure  from  the  original  motive  which  prompted  the 
technical  education  movement.  That  movement,  as  I 
have  previously  indicated,  was  initiated  because  the 
academic  training  given  in  our  Universities  had  proved 
inadequate  as  a  preparation  for  a  career  in  apphed  science. 
The  multiphcation  of  institutions  for  carrying  on  academic 
work,for  which  provision  already  existed, instead  of  develop- 
ing that  technical  education  which  was  so  badly  provided 
for,  seems,  to  put  it  mildly,  a  very  wasteful  procedure.  It  is 
to  be  hoped  that  the  general  scientific  status  of  the  nation 
is  being  raised  by  these  increased  facilities  for  passing 
examinations.  I  am  bound  to  confess  that  I  can  see  no 
distinct  indication  of  such  a  result  at  present — we  must 
look  to  the  future  to  decide  this  point.  But  so  far  as 
our  industry  is  concerned  I  am  sure  the  chemical 
manufacturers  will  support  me  in  the  contention  that  tliis 
type  of  work  may  be  practically  ignored.  If  it  is  claimed 
that  a  course  pursued  for  the  purpose  of  obtaining,  say, 
a  B.Sc.  degree,  however  and  whenever  gone  through, 
is  at  least  a  good  preparation  for  a  technological  career, 
it  is  to  me  very  doubtful  whether  this  position  could  be 
justified  under  our  present  examinational  system.  And 
even  if  the  adequacy  of  such  training  be  admitted  there 
still  remains  the  question,  where  is  the  technological 
training  to  be  given  ?  This  brings  me  to  the  consideration 
of  the  Universities  as  schools  of  ajiplied  science. 

Not  the  least  remarkable  feature  in  the  history  of 
education  in  this  country  is  the  fact  that  while  large 
numbers  of  institutions  originally  intended  for  instruction 
in  apphed  science  are  carrying  on  purely  scholastic 
courses,  the  Universities,  originally  academic  institutions, 
are  now  developing  schools  of  apphed  science.  This  state 
of  affairs  might  be  taken  as  an  indication  that  the  technical 
education  movement  had  been  a  failure.  In  some 
subjects  such  a  conclusion  could  not  be  justified  ;  the 
Technical  Institutions,  or  at  any  rate  some  of  them, 
can  hold  their  own  against  the  Universities.  But  in 
chemical  technology,  where  development  has  been  arrested, 
there  would,  I  fear,  be  much  justification  for  this  conclusion. 
It  may  be  taken  that  the  underlying  principle  which 
prompted  the  recent  discussions  on  the  subject  of  the 
University  training  of  industrial  chemists  was  the  desire 
to  supply  that  higher  technological  training  which  the 
Technical  Institutions  had  failed  to  develop.  The  question 
has  taken  the  definite  form  whether  the  Universities 
should  create  departments  of  apphed  chemistry.  In 
deaUng  with  this  question  the  manufacturers  should  have 
much  to  say.  I  cannot  of  course  pretend  to  be  the 
mouthpiece  of  chemical  industry,  but  such  views  as  have 
occurred  to  me  in  thinking  over  the  matter  for  many  years 
may  be  found  of  use,  if  not  constructively,  at  anv  rate 
as  a  small  step  towards  the  practical  solution  "of  the  problem . 
In  the  first  place  in  fairness  to  the  Technical  Institutions 
there  must  be  discrimination  between  Universities.  If 
a  University  has  failed  to  create  an  active  centre  of  chemical 
research  its  claim  to  usurp  the  functions  of  the  Technical 
School  is  not  a  particularly  strong  one.  On  the  other 
hand  if  a  University  has  a  reputation  as  a  school  of 
chemistry  and  the  Technical  Institution  has  no  school 
either  of  research  or  technology,  the  case  for  the  University 
is    overwhelming.      It    must    be    remembered    that     the 

*  Since  the  above  was  written  there  hjis  appeared  a  paper 
by  Dr.  Robert  Pohl  which  was  read  before  the  Aissociation  of 
Teachers  in  Technical  Institutions  in  Hndderstield  t"  Nature," 
April  15tli,  1909,  p.  205),  whieli  brings  out  some  of  the  points 
liealt  with  in  this  .address  and  which  is  well  worthy  of  consideration. 
It  appears  from  the  author's  statfiiunts  that,  in  this  country 
we  are  spending  in  technical  educatinn  aliuiit  twice  as  niucli  per 
head  of  population  as  PrussiiT,  with  ednrational  results  which 
"  will  not  bear  any  comparison."  Dr.  Pohl  gives  great  weight 
to  the  work  of  evening  classes.  l)ut  I  gather  from  the  context 
that  he  has  under  consideration  such  students  as  have  been 
referred  to  above  and  to  the  technical  education  for  mechanical 
and  allied  industries  and  special  trades. 
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scientific  staff  of  the  Universities  would  bo  fully  qualified 
to  organise  a   preparatory  curriculum.     If  the  ordinary 
graduate  courses  were  not  suitable  for  the  roi|uireracnt3 
of  the  chemical  technologist  they  could,   without   much 
difticulty,  be  adapted.     All  tliat  a  University  need  do  to 
form  a  school  of  chemical  technology  is  to  make  provision 
for  tliat  kind  of  advanced  work  which  has  already  been 
advocated    in    this   address.     Whether   special   chairs   of 
applied  chemistry  should  bo  founded  seems  to  mo  to  be 
after  all   a   minor   jjoint.     The   answer   to   this   question 
Mould  dejx'nd  very  much  upon  the  constitution  of  the 
existing  staff  and  the  nature  of  the  local  industries.     The 
pure  chemical  instruction  would  of  course,  be  under  the 
control  of  the  existing  professoriate  ;    if  any  mcnil)er  of 
the  staff  had  any  technological  experience  ho  might  be 
made    responsible    for    the    general    organisation    of    the 
department  of  applied  cliemislry   und    he    might    be  given 
any  suitable  rank  on  the  teacliing  body.     The  building 
and   equipment   of    the    technological    laboratory    would 
necessitate  the  expenditure  of  much  money,  but  no  more 
than  the  requirements  of  this  much  ncglectetl  side  of  the 
education    of    the   industrial   chemist   seem    to   demand. 
There  is  no  occasion  to  ho  extravagant  nor  to  go  beyond 
those   generalised    npjjliances    in    the    way    of     pliint    or 
machinery   to   which   1   have   previously   alluded.     There 
is   no   reason    why    the   technological   laboratory    should 
not    supply    some    of     the    materials     required    by    the 
chemical  department  for  general  purposes  or  for  special 
research.     Sj)oaking    from    ex])erience.     I     have    always 
found   that   students   take  particular  interest  in   making 
products  «liieh  are  actually  going  to  be  used.     The  tech- 
nological laboratory  instructor  must,  as  I  have  previously 
said,  be  a  man  of  as  wide  a  factory  experience  as  possible. 
Such  men  should  not  be  difficult  to  find  ;    I  could  name 
many  foremen  in  chemical  works  with  whom  I  have  come 
into   contact  who  would  have    made  excellent    ])ractical 
instructors  in  a  teclmological  laboratory.     The  ]n'ofe.isor, 
lecturer,  or  instructor  in  chemical  engincring  would,  as 
already  stated,  be  the  chief  ditliculty  at  lirst :    in  fact, 
I  am  inchned  to  believe  that  any  University  founding  a 
department   of   applied   chemistry    would   have    to   look 
abroad    for    a    thoroughly    competent    representative    of 
this  subject.     But  this  point  has  already  been  dealt  with 
to  a  sufficient  extent,  and  it  is  only  necessary  to  add  that 
if  the  recent  discussions  should  lead  to  any  serious  action 
being  taken  by  our  Universities  it  is  to  be  hoped  that  the 
representatives  of  the  local  industries  will  be  given  a  voice 
in  framing  the  educational  poUcy. 

And  now  if  I  am  askod  more  specifically  whether  the 
Universities  should  undertake  this  kind  of  work  I  have 
only  to  say  that  our  need  for  it  is  great  ;  so  far  as  chemical 
industry  in  the  abstract  is  concerned  it  does  not  matter 
who  does  it  so  long  as  it  is  efficiently  done  :  it  is  a  question 
of  ways  and  means  ;  who  can  do  it  best  in  the  interests  of 
our  industry  ?  The  question  cannot  be  answered  in 
general  terms  because  it  is  essentially  a  local  question. 
Tho  degree  and  direction  of  specialisation,  if  special- 
isation is  admitted,  would  be  to  some  extent  influenced 
by  local  requirements,  but  the  question  of  speciaUsation 
is  really  a  distinct  one.  and  requires  separate  consideration. 
In  principle  this  question  has  already  been  answered, 
since  several  of  the  newer  Universities  have  developed 
special  departmentsfor  such subjectsas  fuel  and  metallurgy, 
fermentation,  tinctorial  chemistry,  the  leather  industries, 
&c.  No  question  need  have  been  raised  on  this  aspect 
of  the  technical  education  question  since  it  is  already 
an  accomiilished  fact.  If  the  question  takes  the  form 
whether  further  developments  in  the  way  of  special 
departments  of  applied  chemistry  arc  needed,  I  should  say 
not,  unless  tho  subject  is  a  wide  one.  such  as  fuel  and 
metallurgy,  which  apphes  to  many  industries,  or  like 
electro-chemical  industry,  in  which  we  are  educationally 
weak.  But  the  whole  question  of  the  ilesirabihty  of  a 
University  undertaking  special  technological  instruction 
in  our  subjects  is  at  basis  a  personal  one — it  dejjonds 
primarily  upon  tho  man  and  not  upon  the  buildings  or 
the  equipment  or  oven  the  locality.  If  we,  as  a  Society, 
were  asked,  for  example,  to  nominate  professors  for  the 
heads  of  departments  of  a  college  of  chemical  technology, 
I  think  wo  could  furnish  a  body  of  experts  who  would  create 
a   school    of    European    fame.       But    these   are    the  kind    j 
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of  men  whoso  services  are  in  this  country  but  very  seldoit 
I    added  to  our  educational  resources.     We  lose  this  ere*' 
national  developmental  force,  because  no  sufficient  induce 
:    ment  is  offered  to  the  expert  technologist  to  become  at 
I   educator.     Unless  a  University  can  command  the  sorvioci 
I   of  such  experts  it  would,  1  tliink,  bo  wise  to  abandon  aL 
I   attempts  to  develop   the  teaching  of  applied   chemigtrj 
I   in  the  special  sense.     It  is  most  cmiihatically  a  case  ol 
catching  your  teacher  first  and  letting  him  build  up  hie 
I   school    around    liim.     When    therefore    1    advocate    th« 
increase  in  our  facihtics,  or  rather  the  creation  of  moans, 
for  giving  systematic  instruction  in  chemical  technology, 
1  have  always  had  in  mind  the  generahscd  and  not  we 
spociahsed  course.     The  latter  is  necessarily  of  restricted    lit 
use  as  it  appeals  entirely   to  those   whose  careers  in  a    lir 
particular    industry    are    already    marked    out.     This   it 
only  the  ca.so   with    a    small   mim>rity  of    (.)ur  tochnioal 
chemical  students  ;   the  majority  want  a  general  and  not  a 
special   preparation,   and   at   present   thoy   are   so   badly 
provided  for  in  this  country  that  thoy  have  to  go  abroad 
or  to  plunge  at  once  into  factory  work  with  inadeqaata|   ik 
training.  ^   ,8; 

It  is  evident  that  there  is  a  serious  gap  in  the  education,    isi 
of   the   technical  chemist    which   reciuires   bridging  over. 
If  the  Universities  will  supply  this  deliciency  it  will  ha  ^ 
distinct  gain  to  chemical  industry  in  the  future.     I  do  OOL 
wish  to  imply  that  there  is  seoi>o  for  an  indefinite  number,    ^i 
of  schools  of  chemical  technology  nor  that  every  one  tt    ail 
the    newer   Universities   should    develop   such    a    schoH,,    |41 
Those  in   centres  of  chemical  industry   would  obviomly,    dk 
be  the  most  appropriate  for  such  work.     If  the  Univorsi^, 
should  already  possess  a  department  of  special  technol 
30    much    the    better ;     general    and    special    techn( ' 
would    bo   found    mutually   helpful.     In   advocating     __ 
much  needed  development  of  technical  chemical  cducatiaB 
it  must  bo  understood  also  that  1  am  now  associating  it 
with   the   Universities,   bccatise   the  recent  ventilation  of 
the  sulijcct  has  come  from  that  side,  and  further  bocaoia 
tho  technical  institutions  as  a  whole  have  made  such  u 
insignificant     movement     in      the     direction      requiied. 
Reviewing  the  position  quite  impartially  it  must  bo  obviOM 
that  it  is  to  these  institutions  that  wo  should  have  naturalhr. 
looked  for  tho  necessary  development.     As  matters  stand, , 
and  in  accordance  with  the  general  poUcy  of  "  muddling 
through  "    which  characterises  our  procedure,   there  has 
been    a    complete    boulevereemcnt .'     From    the    rational 
course  of  laying   the  ground  work  of  pure  science  in  the 
University,    and    building    up    the    technological    super-, 
structure  in  tho  Technical  Institution,  we  have  departed 
to    the    irrational    course    of    attempting    the    scientUfe , 
foundation  in  the  Technical  .School,  and  of  appealing  to, 
the  University  to  supply  the  technology.     I  may  once  man 
emphasize   the   fact    that  institutions  founded   originally 
for  academic  work  have  developed  departments  of  special 
chemical    technology,    and    institutions   founded   for   the 
purpose  of  advancing  industry  are  running  classes  in  order 
to   qualify  for  academic   degrees.     Truly   an  astonishing 
chapter  in  tho  history  of  education  in  this  country  when 
it  comes  to  be  written  ! 

The  practical  outcome  of  these  considerations  must  be 
to  plead  that  a  last  chance  may  be  given  to  the  Technical  ^'i 
Institutions,  for  we  have  evidently  arrived  at  a  crisis  in  '"!! 
their  history  in  connection  with  the  training  of  industrial 
chemists.  If  the  higher  work  is  to  be  taken  over  by  the 
Universities  it  seems  to  me  that  the  rnison  d'l'trc  of  the 
Technical  S'chool  will,  for  chemical  industrj-,  become  » 
thing  of  the  past.  Most  deplorable  and  most  wastcfvl 
will  it  be  if  we  find  in  the  same  town  the  University  and 
the  Technical  Institution  becoming  rivals  instead  of  col- 
leagues. Of  course  the  rational  solution  of  the  difficulty 
is  that  the  Technical  Institution  should  become  a  school  of 
the  University,  as  is  the  case  at  Manchester.  But  this 
solution  carries  with  it  the  implication  that  the  Ti'chnical 
Institution  will  raise  the  level  of  its  technological  leaching 
to  the  I'niversity  standard.  So  far  as  1  am  concerned — 
I  think  1  may  say  so  far  as  chemical  industrj'  is  concrnied — 
that  is  ])recisely  what  we  want.  If  these  institutions  will 
develop  schools  of  chemical  technology  which  University 
graduates  could  enter  for  their  technological  training,  we 
shall  have  done  something  towards  meeting  the  criticism 
of  a  n>cent  French  writer  who,  in  reviewing  the  subject  of 


a! 

inti 
I 
tA 
&i 

Bl 
BS 
lit 
'sbj 
fk] 
[lit 
1 
lis 
I  ale 
ki 
ilioi 
ten 
nl 


Vol.  XXVIII.,  No.  11.] 


ANNUAI,  MEETIXG. 


677 


technical  chemical  education  in  the  Universities  of  this 
country,  sums  up  with  the  following  statement : — 

"  En  resume,  rien  dans  les  ecoles  ne  peut  interesser  notre 
enseignement  superieur,  toutes  ont  un  but  nettement 
professional ;  I'Angleterre  ne  nous  foumit  vraiment  aucune 
methode  a  preconiser ;  tant  que  I'industrie  et  la  Science 
ne  seront  pas  chez  elle  ctroitment  unies,  les  ecoles  tech- 
niques produiront  bien  d'excellents  practicieus,  mais 
rUniversite  ne  fournira  jamais  les  chercheurs,  capable 
d'appliquer  pratiquement  les  decouvertes  du  laboratoire."* 
The  excuse  that  must  be  offered  for  the  inordinate 
leneth  of  this  address  is  the  importance  of  the  subject  at 
the  present  time,  when,  under  the  new  Patent  Act,  we  are 
likely  to  see  important  developments  in  British  chemical 
industry.  So  far  the  discussions  on  the  advantages  which 
we  are  supposed  to  derive  from  the  estabhshment  in  this 
country  of  factories  owned  by  foreigners  seems,  curiously 
enough,  to  have  been  concentrated  exclusively  upon  the 
labour  aspect  of  the  question.  Speaking  on  behalf  of 
the  teaching  profession  I  can  assure  the  manufacturers 
that  we  have  at  heart  the  very  laudable  desire  of  giving 
the  British  chemist  as  well  as  the  British  workman  at 
least  a  chance.  It  is  sufficiently  evident  from  the  general 
considerations  which  have  now  been  submitted  that  the 
home-made  chemist  is  at  present  very  heavily  handicapped 
at  the  outset  of  his  career;  the  time  is  certainly  ripe  for 
'jonsidering  the  question  of  the  training  of  the  industrial 
lohemist  very  seriously.  There  are  many  other  points 
which  I  shoul^  hke  to  have  discussed — such  as  the  attempts 
which  have  recently  been  made  to  bring  the  manufacturer 
.nto  more  intimate  association  with  the  teaching  centres — 
but  these  must  for  the  present  remain  in  abeyance.  The 
main  issues  before  the  educational  and  industrial  worlds 
.8  the  function  of  the  University  and  of  the  Technical 
[nstitution  respectively  in  the  scheme  of  technical  educa- 
iion.  I  lay  claim  to  have  done  no  more  than  attempt  to 
imooth  out  this  very  tangled  problem  so  that  it  may  be 
aandled  in  the  future  with  a  clearer  conception  of  its  true 
aatiire  and  a  keener  appreciation  of  the  points  awaiting 
lefinite  decision.  I  venture  to  think  that  in  framing 
my  educational  pohcy  of  real  i.e.,  practical,  value  for 
Hir  subject,  the  Society  of  Chemical  Industry  can  i)lay  a 
ery  important  part.  All  the  teachers  of  note,  both  in 
he  Universities  and  in  the  Technical  Schools  are  members  ; 

0  al<o  are  all  the  leading  chemical  manufacturers  of  this 
nd  of  pome  other  countries.  We  are,  in  fact,  both  imperial 
nd  international.  We  have  the  means  of  bringing  to- 
etlif T  a  body  of  expert  knowledge  and  experience,  both 
durational  and  technological,  such  as  is  possessed  by  no 
ther  organisation.  Surely  it  is  our  duty  to  promote 
heraical  industry  by  taking  an  active  part  in  the  educa- 
on  of  the  technical  chemist  of  the  future.  I  am  not 
Ivnrating  the  conversion  of  the  Society  into  a  teaching 
ody,  neither  am  I  calling  upon  our  members  to  become 
Bripatetic  lecturers.     There  are  other  and  more  practical 

■  ays  in  which  we  can  help  the  cause.  It  must  be  for  my 
,icees3or3  in  this  chair  to  bring  these  suggestions  to  a 
,ractical  issue  if  they  are  thought  worthy  of  it.  An 
dvisory  or  Consultative  Education  Committee  or  Board, 
irmed  by  our  Council,  and  from  the  ranks  of  our  members, 
id  comprising  both  teachers  and  manufacturers,  ought 

1  be  of  such  power  that  no  departure  in  the  technical 
aining   of   chemists  in   any   educational   establishment, 

,'  whatever  rank,  could  afford  to  neglect  its  counsels. 
1  this,  among  other  ways,  the  voice  of  chemical  industry 
luld  make  itself  heard  most  effectively.  The  mere 
inging  together  of  such  a  Committee  or  Board  would  be 
incalculable  value  to  both  the  teachers  and  manufac- 
rers  composing  it.  If,  carried  away  by  the  enthusiasm 
the  idea,  I   allow    myself  to  foresee  developments  of 

^.tional  importance  arising  from  such  co-operation 
'tween  the  Society  and  the  educational  centres,  I  must 

]2ad  the  extenuating  circumstance  that  this  is  my  last 

.ance  of  propagandism  from  the  Presidential  platform, 
le  work  of  such  a  Committee  could,  through  our  various 
ctions,  be  extended  all  over  the  country,  and  the  educa- 

jinal    estabhshments    thus    brought    into    more    direct 
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association  with  their  nearest  local  Sections.  Moreover, 
being  as  we  are  an  American  as  well  as  a  British  and 
Colonial  Society,  we  have  the  incalculable  advantage  of 
being  able  to  secure  the  co-operation  of  those  who  have 
educational  experience  in  other  countries  and  under 
different  industrial  conditions.  I  do  not  think  this 
suggestion  is  too  Utopian  to  be  reahsed  j^ractically  ;  it 
would  perhaps  be  premature  to  formulate  it  more  definitely 
at  this  stage,  but  I  confidently  leave  it  for  the  future 
consideration  of  our  Council  and  Officers. 

In  vacating  the  chair,  which  by  your  courtesy  I  have 

had  the  honour  of  occupying  since  the  last  Annual  Meeting, 

I   feel  it  something  more   than   a  mere  formal  duty   to 

acknowledge   the   loyal   support  and   active  co-operation 

which  I  have  on  all  occasions  received  from  the  Officers 

and  Council.     One  pleasant  memory  which  will  be  always 

associated  with  my  tenure  of  office  is  that  we  iiave  for  the 

third  time  in  our  history  been  fortunate  enough  to  secure 

as  President  an  American  colleague.     By  the  election  of 

'   Dr.  Ira  Remsen  not  only  do  we  add  one  more  link  to  that 

chain  which  binds  us  by  sympathy  of  thought,  language, 

I   and  occupation  to  chemists  across  the  Atlantic,  but  we 

I   have  also  the  satisfaction  of  feeling  that  the  chair  is  fiUed 

I   by  a  man  whose  works,  both  scientific  and  educational, 

are  not  only  famihar  to  chemists  and  educationists  in  all 

English-speaking  countries,  but  wherever  chemical  science 

and  chemical  industry  are  being  developed. 

Dr.    W.    H.    Nichols   said   that,    in   the   unavoidable 
absence    of    President    Ira    Remsen,    the    pleasant    duty 
had    fallen    upon    him    of    moving    a    vote   of    thanks 
to    the   President   for   his   address.      It    would    be   quit* 
impossible  to  refer  at  length  to  what  the  President  said, 
but  it  had  been  his  good  fortune  to  read  the  complete 
address,   and  they  could  have  no  adequate  idea  of  the 
argument    from    the  portions    which    they    had    heard. 
Before   attacking   any   proposition   which    had  been  put 
forward    they    should    read    every    word    of    the    paper, 
and    he    was    quite    sure    they    would     find    it     worth 
their  time  and  attention.     The  subject  was  one  of  very 
great  moment,  and  it  seemed  extraordinary  that  anyone 
could  doubt  its  importance.     It  was  certainly  important 
that   the   technological   chemist   should   be   educated   for 
his  work,  considering  that  the  future  life  of  the  world 
might  be  shortened  enormously  if  the  chemist  did  not 
come  to  the  assistance  of  those  who  were  .so  rapidly  taking 
from  the  bosom  of  the  earth  her  wealth  of  metals  and 
materials.     Why  had  there  been  a  failure — if  there  had 
been — in   arriving  at  a  consensus  of   opinion   as   to   the 
education    of    the    chemical    technologist  ?     Possibly    as 
great  a  reason  as   any  had  been   the  selfishness  of   the 
chemical   manufacturers,    who,   hugging   to   their   breasts 
what  they  believed  to  be  secrets  of  great  personal  value, 
had  been  unwilling  to  give  them  to  the  world.     He  had 
always  found  that  the  teacher  was  ready  to  do  his  work, 
but  how  could  a  teacher  in  a  technical  school  keep  up  to 
date  on  a   subject  which   was   hidden  from   him  in   the 
recesses  and   the  privacies   of  a  chemical  plant  ?      This 
was  not  true  of  education  in  any  other  form.     In  engineer- 
ing, whether  mechanical  or  civil,  the  engineer  had  simply 
to  walk  out  into  the  streets  of  London,  or  any  other  great 
city,  and  see  splendid  evidences  of  the  newest  work,  which 
might  be  his  for  the  assimilation  ;    but  it  was  not  so  with 
the  work  of  a  manufacturing  chemist.     Speaking  as  one 
of  that  class  he  might  say  that,  if  they  did  not  open  them- 
selves more,  so  that  the  very  newest  and  latest  things 
could  be  universally  known,  very  possibly  the  education 
of  the  future  chemist  might  bo  delayed  too  long.     After 
all,   research,    whether   simple   research   in   the   abstract, 
or   in   the   field   of   chemical   technology,   was   absolutely 
essentail.     If  they  looked   back  to   the  time  fifty  years 
ago,  when  those  magnificent  words  were  uttered  by  Dr. 
Playfair.  how  much  light  had  their  utterer  at  that  time  ? 
How  much  more  light  had  they  to-day  ?     Almost  infinitely 
more,   but   what  did  anyone  in  that  room  know  of  the 
science    of   chemistry  ?     One    hundred    years   from    now 
their  descendants  would  still  be  in  their  infancy  in  this 
respect.     How  were  they  going  to  progress  unless  they 
gave  the  time,  the  energy,  and  the  necessary  work  for 
opening  up  the  field  of  research  ?     That  was  where  the 
gain  was  to  be  made.     The  application  of  research  after- 
wards was  a  matter  of  detail.     It  might  be  done  bettei 
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by  one,  and  worse  by  another,  but  knowledge  to  be  gained 
by  research  was  the  one  great  necessity,  and  they  could 
not  do  without  co-operation.  He  hoped  this  address 
would  be  the  beginning  of  an  appeal  whicli  would  result 
in  much  closer  co-o|M'ration  between  the  manufacturer 
and  the  teacher.  Ho  had  great  pleasun-  in  moving  a 
vote  of  thanks  to  the  I'rcsidciit  for  his  able  uddress*. 

Prof.  \V.  A.  Tildes  said  he  was  very  glad  to  have  the 
privilege  of  seconding  this  resolution.       It    was  not   the 
first    time    the    chemical    world    had    been    indebted    to 
Professor   Sleldola    for   a    clear   exposition    of    this    most 
complicated  and  diflicult  (juestion.     It  was  evident  from 
his  address   that    the   question   of  technical  education   in 
chemistrj-   bristled    with   dillicultics  of  every    kind  :     but 
however   much   room    there    might   be   for   dillercnces  of 
opinion   on   many   points  of  detail,   they   would   all   feel 
very  grateful  to  him  for  his  dear  and  careful  statement 
of  the  ease.     Time  did  not  allow  of  discussing  even  one 
of  the  subje<ts  he  had  referred  to,  but  he  had  been  very 
glatl    to   hear   Dr.    Nichols"    remarks.     He   felt    when    ho 
heard    an    eminent    chemical    manufactmer    spenking    to 
his  colleagues  and  business  associates  and  friends  in  such 
language,   that   there   was  some  little  hoi>e  for  chemical 
industn,'.     One  point   became  very  clear  not   only  from 
the  address,  but  from  what   Ur.   Nichols  had  said.     Ho 
had  been  convinced  for  many  years  that  a  large  part  of 
this  question  was  entirely  one'  for  manufacturers  tlx'tn- 
selves.     It   mattered    not"  how    a    College    was    eiiuiiipcd 
with  apparatus  or  machinery,  or  what   kind  of  teachers 
were  invited  to  take  part  inthe  instruction,  it  was  quite 
impossible  to  give  a  comjilete  technical  course  so  as  to 
turn  out  a  man  at  the  end  of  a  certain  number  of  years 
qualilied  at  once  to  take  charge  of  a  branch  of  chemical 
industry.     That  arose  not  only  from  the  fait  that  some 
teachers  really  did  not  know  anything  about  the  industrial 
aspects  of  the  subjects  they  had  to  teach,  but  from  the 
practical    difficulty    which  'was   constantly    being    forced 
upon   him   as   a   teacher   by   having   to   discuss   with   his 
students  what  they  were  to  do.     At  the  end  of  three  or 
four   years,    when    a    man    had    completed    his    ordinary 
academic  course,  and  was  a  fairly  good  mathematician, 
physicist,  and  chemist,   with   a  certain   amount   of  skill, 
he"  had  then  to  ask  himself  what  line  was  he  to  take  ; 
should    he  devote  a  year  or   two   to   further  laboratory 
study,  to  the  problems"connected  with  say  heavy  chemicals, 
such"  as  sulphuric  acid  or  soda  ?     He  might  have  wasted 
the  whole  of  his  time  if  he  had  not  the  oi^iKirtunity  of 
finding  his  way  into  that   department   of  the  industry  ; 
and  when  the "opi)ort unity  came  he  might    find  he  was 
called  upon  to  assist  in  manufacturing  colours  or  alkaloids, 
or  something  of  a   totally  different    kind.       The  solution 
of    this    difficulty    lav    with    the    manufacturers.      I'ntil 
they   were  prepn"red  "to   take   the  academically   prepared 
stuclent,  a  man  who  had  been  instructed  in  the  methods 
of  research,  and  had  a  fair  amount  of  intelligence,  and 
put  him  into  a  place  in  their  works,  and  instructwi  him 
in  his  business,  he  did  not  see  how  they  were  to  get  any 
further.     There    was    a    disixisition    nowadays    to    require 
of  the  young  man  taken  into  iiulustrial  chemistry  rather 
too    great    diversity    of    accomplishments.       It    was    not 
necessarj-  only  that'  he  should  be  a  skilled  and  experienced 
chemist."  that"  he  should  know  something  about  electricity, 
that  he  should  have  sufficient  mathematics  at  command 
to  enable  him  to  tackle  any  problem  in  physical  chemistry, 
and  also  that  he  should  know  something  of  engineering, 
but  he  had  to  study  the  nature  of  markets,  and  how  to 
deal   with   matters  "of   business.     It  seemed  to  him   that 
there  could  not  be  rolled  into  one  person  a  research  chemist, 
a    works    manager,    and    a    business    manager ;     it    was 
physicallv  and  humanly  impossible  that  any  such  person 
could  ever  be  found,  and  the  man  who  was  to  assist  as 
a  scientific  chemist  in  a  works  nuisl  be  allowed  to  devote 
himself  to  that  department  of  the  business.      If  he  weie 
wanted  in  the  office  that  was  one  thing,  hut  the  laboratory 
was  another.      It  was  not  fail,  and  neither  human  strength, 
nor  human  life,  were  sufficient  or  long  enough  to  enable 
a  man   to  undertake  all   these   various  functions. 

The    motion    was    put    by    Dr.    Nichols,    and    carried 
unanimously. 

The   Pre-sidf.nt,   in   responding,    thanked    Dr.    Nichols 
and  Professor  Tildcii  for  the  kind  way  in  which  they  had 


proposed  and  seconded  this  motion,  and  he  would  take- 
the  opportunity  of  announcing  the  result  of  the  ballot 

Report  of  Scrutators. 

The  .Scrutators  beg  to  rejxjrt  that  they  have  examined 
272  ballot  lists,  of  which  10  were  sijoilt,  and  declare 
that  the  following  are  elected  t)rrlinnry  Members  of 
Council  : — .Mr,  D.  Uoyd  Howard.  Prof.  W.  K.  Lang, 
Mr.  B.  E.  R    Newlaiids,  and  Dr.  Juhus  Knschen. 

Prof.  Ira  Remsen  has  been  elected  President,  and  Dr. 
Geo.  Beilby,  Mr.  E.  Grant  Hoojier.  Prof.  R.  Meldola,  and 
Dr.  R.  Messel  have  been  elected  Vice-Presidents. 

The  aiipoinlnu-nts  by  the  CouncU  of  Mr.  Thomas  TjTfr 
and  Dr.  Lndwig  Moiid  as  Hon.  Treasurer  and  Hon.  Foreign 
Secretary  uiv  approved  ;  and  Messrs.  Norton.  Feasey, 
and  Slade  are  elected  .Auditors. 

(Signed)         Eknest  Likder,  C.  D.  McCoubt. 

The  new  Council  is  ther<fore  coin|)osed  as  follows  : — 

LIST    OF    COUNCIL,     190!1-1910 
President :    I'resident  Ira  Kenucn. 


V Ue-Prttidentt : 


Dr.  G.  noiltjy,  F.K.S. 

Eustace  Cari-y. 

Dr.  J.  T.  Dunn. 

E.  liraiit  Hooper. 

A.  U.  LiiiK. 

Prof.  K.  -Mflilola.  K.R.S. 


Dr.  R.  Mcssi-1. 

Sir  Bovert/in  Redwood. 

Walter  F.  Reid. 

(ieo.  C.  Stone. 

Dr.  T.  B.  Waitner. 

R.  C.  Woodcock. 


Ordmary  Mfmberi  «/  CouneU  : 


Prof.  V.  Pliilliiw  lleilson. 

Prof.  W    lloiluai.u  Kllis. 

Oscar  Guttmann. 

H.  HcniinRway. 

Prof.  t;.  l>.  Henderson. 

Prof.  W.  R.  E.  Hiidgkinson. 


D.  LInyd   Howard. 
Dr.  Cliarles  A    Keane 
Prof.  W.  It.  Lang. 
B.    Iv    H     .\i»land«. 
J)r.  JullllH   Rasclieii. 
Harold   Van  der  Linde. 


Seetional  Cliairmm  and  Seeretariet  : 
BIKMISOH.VM. 
Dr.  T.  Slater  Price.  F.  R.  O'Sliaughnewy 

Canadian. 
Dr.  Milton  L.  Kersey.  Alfred  BurU>n. 

Liverpool. 
Max  Muspratt.  I  W.  Roscoe  HardwlcV. 

LOXDON. 

Dr.  J.  Lewkowitech.  Julian  L.  Baker. 

Maxchestek. 
R.  H.  Clayton.  i         Julius  HUbner. 

NEWCASTIE. 

C.  J.  Potter.  I  r>r.  F.  C.  Garrett. 

New  England. 
Dr.  W.  H.  Walker.  !  Alan  A.  Claflin. 

New  York. 
Maximilian  Tocli.  Dr.  H.  Schwclticr. 

XOTTINGHAJI. 

S.  J.  Pentecost.  S.  R.  Trotnian. 

Scottish. 

D.  J.  Plavfair.  1         Dr.  G.  B.  Neava, 

Sydney,  N.S.w. 
Prof.  J.  A.  Schofleld  I  T.  V.  Walton. 

YOKESHIKE. 

Prof.  W.  M.  Gardner.  I  Thomas  Falrlcy. 

Honorary  Treaturer :    Thomas  Tyrer. 
Bonoram  Forrian  Sterelary  :    Dr.  Ludwig  Mond,  F.R.8. 
r.enrral  Sicrrlarii .    Charles  G.  Crcssiv.'ll. 
Dr.  H.  Schweitzer  moved  the  adoption  of  the  following 
Draft   Regulations   made   under    the    provisions   of   By- 
law 38  :— 

Members. 
1.  At  whatever  period  of  the  year  a  new  Member  m»T 
be  elected  he  shall  be  required,  unless  the  Council  »h»ll 
determine  otherwise,  to  pay  his  subscription  for  that 
year  ;  having  done  which  he  shall  he  entitled  to  receive 
all  the  numbers  of  the  Society's  Journal  for  that  year, 
(c./.    By-law  7.) 

•2.  If  a  .Member  who  has  been  duly  elix-ted,  and  h»« 
paid  an  Entrance  Foe  and  one  or  more  subscriptions, 
resigns  under  By-law  14,  and  later  seeks  re.election,  the 
Council  may  re. admit  him  without  further  Entrance  Foe. 
.ANNfAL  General  .Meeting. 
3.  When  a  Imllot  is  required  under  Hy-law  i-'O,  then  »t 
such  stage  in  the  (irocifdings  of  the  Annual  General 
.Meeting  as  shall  be  nio...t  convi-nient,  the  .Memb<'r.-  preneni 
shall  hand  their  Ballot  Li.-ts  to  the  General  .Secretary, 
or,  in  his  absence,  to  such  other  person  as  the  Pre^idcnl 
mav  appoint.  Members  unable  to  attend  the  .Moctinf! 
may  send  their   Ballot  List*  before  the  Meeting  to  the 
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General  Secretary  in  sealed  envelopes.  Each  such  sealed 
envelope  must  be  marked  "  Ballot  List,"  and  mu.-^t, 
moreover,  have  written  upon  it  the  name  of  the  Member 
sending  it.  The  names  written  upon  such  sealed  envelopii 
having  been  compared  with  the  Society's  Register  by 
the  General  Secretary,  such  sealed  envelopes  shall  be 
o|)ened  at  the  Meeting  by  Scrutators  appointed  by  the 
Meeting.  The  Scrutators  shall  see  that  the  conditions  of  the 
Ballot  are  strictly  fuUilled.  Any  Member  shall  be 
at  liberty  to  strike  out  any  name  or  names  of  Ordinary 
Members  of  Council   printed  on  his   voting  paper. 

Committees. 

4.  No  Special  Committee,  nor  any  Committee  of  a  Local 
Section  shall  have  any  control  over  the  funds  of  the 
Society,  except  to  the  e.\tent  to  which  funds  for  its  use 
may  be  voted  by  the  Council.  An  aicount  of  the  manner 
in  whicji  any  funds  so  voted  for  the  use  of  any  Committee 
have  been  expended  shall  be  furnished  to  the  Council 
on  or  before  the  15th  of  November  in  each  year. 

Local  Sections. 

5.  All  elections  to  the  Committee  of  a  Local  Section 
and  all  elections  of  Officers  of  the  Section,  with  the 
exception  of  those  to  fill  up  unforeseen  vacancies,  shall 
take  place  so  that  they  can  be  reported  to  the  Council 
in  time  to  bo  considered  at  the  Meeting  held  under 
By-\ii\v  24  not  less  than  two  months  prior  to  the  Annual 
General  Meeting ;  but  the  Members  of  Committee  and 
Officers  thus  elected  shall  not  take  office  and  those  whom 
they  are  to  succeed  shall  not  retire  from  office  until  the 
close  of  the  Annual  (Jeneral   Meeting  aforesaid. 

Mr.  T.  Fairley  seconded  the  motion,  which  was  carried 
unanimously. 

Place  of  Annual  Meeliwj  in  1910. 

• 

Mr.  I).  J.  Playfair  (Chairman  of  the  Scottish  Section) 
said  he  bad  much  pleasure  on  behalf  of  the  Scottish 
Section  in  inviting  the  Society  to  hold  the  next  Annual 
Meeting  in  Scotland,  with  its  headquarters  in  Gla.^gow. 
On  two  previous  occasions,  nameh',  in  1898  and  1901, 
Glasgow  had  been  honoured  b}'  the  Society  meeting 
there,  so  that  the  town  was  not  unknown  to  most  of  the 
members.  Those  two  visits  synchronised  with  an  Inter- 
national Exhibition  which  was  being  held  there,  but 
next  year  they  could  not  hold  out  the  prospect  of  a 
similar  attraction  ;  still  it  might  be  hoped  that  Glasgow 
and  its  neighbourhood  was  sufficiently  interesting  to 
make  them  worthy  of  a  visit.  They  had  very  consider- 
able and  diversified  industries,  including  some  chemical 
works,  within  their  borders,  and  some  fairly  picturesfjue 
scenery  within  easy  reach,  and  in  the  nine  j'ears  which 
would  have  elapsed  since  the  Society  last  visited  Glasgow 
there  had  been  a  continual  industrial  advance  in  many 
directions.  Amongst  educational  institutions  there  had 
been  a  great  development,  especially  in  the  Technical 
College,  which  would  be  of  special  interest  to  the  members 
in  view  of  the  address  they  had  heard  that  morning. 
If  the  invitation  were  accepted  he  was  quite  confident 
that  the  members  of  the  Scottish  Section  would  give 
the  Society  a  most  hearty  welcome,  and  do  all  they  could 
to  make  the  Meeting  a  success. 

Prof.  G.  G.  Henderson,  in  seconding  the  motion,  said 
that  everybody  north  of  the  Tweed  would  receive  them 
with  great  cordiahty. 

The  motion  having  been  carried  unanimously. 

The  President  said  he  would  ask  their  colleagues 
from  the  other  side  of  the  Tweed  to  convey  the  best 
thanks  of  the  Society  for  this  invitation,  which  was 
cordially  accepted. 

Mr.  Maximilian-  Toch  (Chairman  of  the  New  York 
Section)  then  proposed  a  vote  of  thanks  to  the  University 
of  London  and  the  Organising  Committee  of  the  Inter- 
national Congress  of  Apijlied  Chemistry,  for  granting  the 
use  of  that  Hall  for  the  Annual  Meeting. 

Dr.  T.  E.  Thorpe,  in  seconding  the  motion,  said  he  did 
90  with  all  the  more  pleasure  that  he  understood  that 
the  University  had  not  in  any  way  depleted  the  funds 
of  the  Society  in  return  for  its  hospitality,  and  whilst 
he  Congratulated  the  Society  on  this  fact,  he  congratulated 


the  University  much  more  on  the  manner  in  which  it 
had  seized  the  opportunity  of  showing  what  it  ought  to 
show  as  a  University. 

The  motion  was  carried  unanimously. 

The  President,  in  concluding  the  Meeting  read  a 
letter  from  Prof.  Ira  Bemsen,  the  newly  elected  President. 

Mr.  Thomas  Tvrer  suggested  that  a  message  should 
be  sent  to  President  Remsen  telling  him  he  had  been 
unanimously  elected,  and  congratulating  him  on  behalf 
of  the  Meeting. 

This  was  agreed  to,  and  the  proceedings  terminated. 

Luncheon. 

At  the  conclusion  of  the  proceedings  the  members 
were  entertained  at  luncheon  by  the  London  Section 
in  the  Great  Hall  of  the  University  of  London,  the  chair 
being  taken  by  Dr.  Lewkowitseh.  Many  foreign  members 
and  visitors  wore  present. 

After  the  usual  loyal  toasts  had  been  given. 

The  Chairman  proposed  the  health  of  the  guests. 
He  said  the  London  Section  of  the  Society  felt  proud 
to  welcome  their  distinguished  and  illustrious  guests, 
among  whom  were  the  most  representative  men  of  science 
from  the  four  corners  of  the  world.  After  referring  in 
detail  to  the  names  of  a  great  number  of  the  distinguished 
visitors  present  from  Japan,  China,  Canada,  the  United 
States,  France.  Ciermany,  Italy,  Austria,  and  the  Colonies, 
and  then  to  Principal  Miers  and  Rector  Dr.  Bovey,  he 
pointed  out  that  many  of  those  he  had  named  were 
members  of  the  Society.  Amongst  them  were  Sir  Henry 
Roscoe,  and  a  large  succession  of  past  Presidents.  He 
referred  also  to  their  President,  Professor  Mcldola,  as 
the  true  type  of  what  a  member  of  the  Society  should  be, 
a  technical  man  who  combined  the  highest  flights  of 
science  with  technical  success.  He,  like  Faraday,  might 
have  added  fortune  to  fame  if  he  had  kept  to  industry, 
but.  like  Faraday,  he  threw  in  his  lot  with  .science.  They 
were  ]noud  to  see  before  them  the  representatives  of  every 
Section  of  the  Society.  They  hoped  before  long  to  have 
other  Sections  in  the  southern  hemisphere,  including  one 
in  New  Zealand,  where  the  cold  storage  industries 
were  so  much  coming  to  the  front.  Some  day  they 
also  hoped  to  have  Sections  in  South  Africa  and  in  India, 
and  to  increase  the  number  in  Canada,  and  also  in  the 
United  States.  The  bond  which  kept  them  together 
was  the  Journal,  as  all  their  members  wanted  to  get 
value  for  their  money,  and  were  very  nuich  aUve 
to  the  needs  of  the  day.  They  might  not  have 
discarded  classical  knowledge,  but  at  any  rate  they 
had  altered  the  old  Latin  adage,  mullum  non  multa,  into 
rnultum  el  multa.  In  connection  with  the  Journal,  much 
voluntary  work  was  done  by  experts,  and  it  was 
looked  after  in  a  manner  in  which  no  other  Journal  in 
the  world  was.  If  imitation  was  the  sincerest  form  of 
flattery  they  might  flatter  themselves  they  had  that 
admiration,  for  their  German  friends  had  published  a 
Journal  not  very  different  from  their  own,  and  he  con- 
gratulated them  on  their  success,  and  was  proud  to  think 
that  in  following  English  methods  they  were  doing  equally 
well.  Their  American  friends  were  also  publishing  a 
Journal  of  ajjplied  chemistry  and  chemical  engineering, 
and  were  going  to  make  a  friendly  effort  to  do 
better.  In  conclusion  he  offered  a  hearty  welcome  to 
the  ladies  present.  He  coupled  with  the  toast  the  names 
of  Professor  Albin  Haller.  Geh.-Reg.  Rath  Dr.  von. 
Bottinger,  Prof.  Comm.  Arnaldo  Piutti,  and  Dr.  F.  W. 
Clarke. 

The  toast  having  been  received  with  great  enthusiasm. 

Professor  Haller  said  :  "  Je  suis  heureux  de  I'occasion 
qui  m'est  offerte  pour  vous  dire  en  quelle  haute  esteme 
nous  tenons  votre  Societc.  tout  ce  que  nous  Ini  devons 
et  toute  la  sympathie  quelle  nous  inspire. 

"  Eclose,  il  y  aura  bientot  trente  ans,  sous  I'impulsion 
de  I'illustre  doyen  de  la  chimie  Britannique.  notre 
eonfreix?  Sir  Henry  Roscoe,  votre  Societc,  si  elle  n'est 
pas  la  plus  ancienne  en  date,  a  incontestablement  pris 
la  premiere  place  parmi  toutes  ccllcs  (pii  de  |)ar  le  mondc, 
s'occupent  des  apphcations  de  la  chimie  a  I'industrie  . 

"  Et  cette  place  elle  I'occupc  non  pas  uniquement 
par  le  nombre,  pres  de  4,500,  et  par  1a  qualite  do  ses 
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membres,  mais  encore  et  aurtout  par  lea  eignales  services 
qa'elle  a  rendu,  ct  rend  tous  les  jours,  a  tou.s  ccux  qui 
s^interessent  aux  questions  de  chimic  industrielle. 

"  Votre  organisation  en  douzc  sections  riparties,  non 
seulenicnt  sur  tous  los  ])oints  du  vaste  empire,  luais 
encore  aux  Etats  I'nis,  a  New  York  et  a  Boston,  en  fait 
une  Socicte  interaationale.  et  n  pond  bien  au  but  quo 
vous  poursuivoz,  celui  de  suseiter  I'attention,  la  curiosite 
de  tous  vos  adherents  et  de  provoquer  ainsi  les  initiatives 
les  ])lus  ficondes  et  les  plus  hardies. 

"  En  parcourant  la  liste  de  vos  anciens  Presidents 
et  de  vos  Conferencicrs  on  est  frappe  de  voir  le  soin 
quo  vous  avez  toujours  mis  a  maintenir  une  balance 
.^galo  entre  les  theoriciens  et  les  technirieiis.  pourvu 
qu'ils  8C  fussent  diatingues  par  une  a?uvre  marquante. 
Quant  a  votre  Jounuil,  il  n'est  a  ma  coiinaissancc  aucune 
publication,  aueun  organe  au  monde  qui,  sous  une  forme 
fiussi  claire,  aussi  concise  ct  aussi  mcthodiquc,  eontienno 
sous  les  multiples  rubriques  autant  do  documents  prccieux 
et  pour  le  chimiste,  et  pour  le  technicien,  et  |X)ur  le  com- 
mer^ant.  Vous  songez  a  tout  ce  qui  i*ut  etre  utile 
pour  votre  Industrie,  sans  vous  prcoccuper  dans  votre 
liberaUsme  ardent  et  cleve,   de  savoir  si,  en  divulguant 

,ie  resultat  de  vos  experiences  et  do  vos  observations, 
vous  fournisscz  des  armes  a  vos  rivaux." 

Geh.  Reo.  Rath  von  Bottisoeb,  Mitolied  des 
Hkrrenhauses,  in  a  very  eloquent  speech,  delivered  in 
German,  referred  to  the  coming  Congress  and  to  tlie  many 
visitors  who  had  arrived  from  all  parts  of  the  world.  He 
laid  stress  on  the  fact  that  such  international  gatherings 
not  only  brought  together  representatives  of  chemistry, 
but  also  distinctly  made  for  the  peace  of  the  world,  in  that 
they  promoted  the  common  brotherhood  of  man,  and 
furthered  the  highest  aims  of  hunmiiity  by  clearing  away 
such  misunderstandings  as  would  arise  sometimes  between 
nation  and  nation.  He  felt  convinced  that  this  would 
mark  the  most  important  feature  of  the  Congress.  Con- 
cluding in  English,  he  recommended  them  to  take  to  heart 
the  famous  hnes  from  Longfellow's  "  Psalm  of  Life  "  : — 
"...  And,  departing,  leave  behind  us  footprints  on  the 

sands  of  time  ; 
"  Footprints,  as  perhaps  another,  sailing  o'er  life's  ocean 

main, 
"A  forlorn  and  shipwrecked  brother,  seeing,  shall  take 
hcurt  again." 
Prof.  PiUTTi  said  :  "  Permettetemi,  Signore  e  Signori, 
di  brindare  alia  salute  ed  alia  prospcrita  della  Societa 
deir  Industria  Chimica  Ingle.sc,  sotto  i  cui  auspici  ci 
troviamo  qui  riuniti  e  chc  ci  aceoglie  con  tanta  ospitalita 
e  cortesia.  A  che  servirebbero  mai  le  aride  ricerche 
del  laboratorio  ed  i  trovali  dei  piii  insigni  scienziati  se 
non  vi  fosse  chi  li  appliea  per  il  maggior  benessere  di 
tutti  ?  Se  un  eletfa  d'uomini.  uniti  fra  di  loro  da  un 
ideole  comune  non  sviluppasse  intorno  a  ac  e  non  portasse 
nei  paese  anche  i   piu  lontani   i   benefici  dellc  conquiste 

-Bcienti6che,  ogni  piu  elevato  e  fecondo   pensiero  umano 

iresterebbe  sterile. 

"  A  questa  SocietA  dunque  che  realizza  I'ultimo  sogno 

-di  Fausto  morente  a  ncUa  viva  e  palpitante  re.ilta  di 
mille    fabbriche  afferma  i  suoi  forti   propositi,  seguando 

•  un  gradino  pii  alto  nel  progresso  umano,  io  vi  invito  a 
here,  col  piu  caldo  sentimento  ed  ammirazione,  col 
desiderio  piu  intenso  che  nel  luminoso  cammino  proeeda 

.con  attivita  ognora  orescentc  sino  a  raggiungere  i  suoi 
alti  destini." 

Professor  F.  W.  Clarke  said  that  gathering  might 
almost  be  defined  as  a  sort  of  chemical  experiment, 
consisting  of  a  bright  light,  a  loud  noise,  and  a  smell. 
They  certainly  had  had  most  illuminating  speeches,  there 
had'  been  a  reasonable  amount  of  loud  noise,  and  in  a 
gathering  of  chemists  there  would  generally  be  found 
more  good  sense  than  in  any  other  gathering  whatever. 
There  were  forty  or  fifty  members  present  from  America 
who  much  enjoyed  the  present  entertainment,  and  were 
anticipating  other  pleasant  things  to  come.  They 
wanted  to  retaliate,  and  were  very  anxious  that  three 
years  hence  the  English  members  should  visit  America 
and  see  how  well  they  ha<l  learnt  the  lesson  which  had 
been   set   here.      America    was   a   new   cininlry.    with    the 

.enthusiasm  of  youth,  but  they  had  good  teachers. 
Priestley  spent  thelaet  ton  years  of  hi*  life  in  America, 


and  was  buried  there,  so  that  they  owed  their  first 
inspiration  in  chemical  work  to  England ;  but  they 
hoped  that  those  on  this  side  of  the  Atlantic  would  come 
over  and  see  how  far  they  had  ma<le  progress,  which 
at  any  rate  they  had  trie<l  to  do.  He  would  not  attempt 
to  say  what  they  were  doing  in  America  for  fear  he  might 
put  himself  under  the  imputation  which  his  countrymen 
sometimes  laboured  under,  of  bragging,  the  rea.son  being 
that  they  simply  told  the  truth  about  their  country  and 
nothing  else.  At  any  rate  he  ho])cd  that  in  three  years' 
time  they  would  have  a  large  delegation  from  ail  the 
countries  of  Europe  to  America  as  missionaries  to  help 
them  to  do  better  than  they  had  done  before,  and  ho 
could  assure  them  that  every  Euroj>ean  who  came  over 
would  have  as  hearty  a  welcome  there  as  those  from 
America  had  had  on  this  side  of  the  water. 

In  the  afternoon  the  I^ondon  Section  and  Ladies' 
Committee  gave  an  "  At  Home  "  in  the  Great  Hall  of  the 
University  of  London,  which  was  very  well  attended. 
During  the  day  the  "  Red  Band,"  under  the  direction  of 
Mr.  /Vlfred  Batty,  gave  an  excellent  selection  of  music. 
A  very  successful  photograph  of  the  ])arty  at  luncheon 
was  taken  by  Messrs.  Fradelle  and  Young,  28.'},  Regent 
Street,  \V.,  from  whom  copies  may  be  obtained,  price  4s.  6d. 
each  unmounted  and  5s.  Od.  mounted. 

ENTEUTAIN.MENT  AT  LONDON  UnIVEKSITV.  SLlY  2Sh'H,  1909. 

On  Saturday  evening.  May  29th,  the  members  of 
the  Congress  were  entertained  at  the  Imperial  Institute 
Buildings  by  the  London  Section  of  the  Societj'  of  Chemical 
Industry.  Invitations  were  issued  to  3500,  and  there  was 
a  very  large  attendance,  the  guests  being  received  by  the 
officers  of  the  Section  and  their  wives.  The  Great  Hall, 
Marble  Hall,  East  and  West  Galleries,  and  gardens  of  the 
University  of  London  were  all  used.  The  ))rincipal 
part  of  the  entertainment  was  the  concert  in  the 
Great  Hall,  where  the  artists  included  Jliss  Xlyra 
Hess,  Miss  M'.  Smith,  Jliss  il.  Wadia,  Miss  Carmen  Hill, 
Herr  and  Madame  Tobler,  Mr.  Marcus  Thompson.  Mr. 
Harold  Wilde,  Mr.  Charles  Cobom,  and  Mr.  John  Bar<lsloy. 
Some  thought-reading  experiments  were  carried  out  by 
Professor  .\nders.  Mr.  Cyril  Towsey  was  the  aecom|>iini9t. 
In  the  Upper  Galleries  psychological  character  sluthes 
were  given.  There  was  dancing  in  the  East  Gallery, 
and  the  gardens,  which  were  illuminated,  were  much 
used  for  promenades.  The  entertainment  lasted  from 
half-pa.st  eight  o'clock  until  midnight. 

INTERNATIONAL     CONGRESS     OF     APPLIED 
CHE.MISTRY. 


The  seventh  International  Congress  of  Applied 
Chemistry,  and  the  first  to  be  held  in  London,  was 
formally  opened  on  Thursday,  May  27th.  at  the  .■\lliert 
Hall,  by  the  Prince  of  Wales,  who  was  accompanied 
by  the  Princess  of  Wales.  Their  Royal  Highnosse* 
were  escorted  on  to  the  platform  by  Sir  Henry  Roscoe, 
Hon.  President,  and  Sir  William  liamsay.  Acting  President, 
of  the  Congress.  The  Prince  at  once  took  the  chair 
and  opene<l  the  proceedings.  On  his  left  were  the 
Princess  of  Wales,  Dr.  Haney  W.  \\'iley,  chief  repre- 
sentative of  the  United  States,  M.  Armand  (Jautier. 
representing  France,  and  Ih-ofessor  E.  Paterno.  repre- 
senting Italy.  On  his  right  were  .Sir  Henry  Rosioe, 
Sir  William  Ramsay.  Professor  Dr.  O.  N.  Witt,  n-pre- 
senting  Germany,  and  Professor  Arrhenius.  representing 
Sweden.  Among  those  present  on  the  platform  were 
the  American,  French,  Italian,  and  Russian  Ambassadors, 
the  Chinese.  Danish,  .Japanese.  Netherlands,  Portuguese, 
and  Swedish  Ministers,  the  Duke  of  Northuml>erland, 
Lords  Rayleigh,  .Strathcona  and  Wolverhampt<m.  .Mr. 
Runciman,"  M.P..  the  .Master  of  Ehbank.  .M.P.,  Sir  Hugh 
BcU,  Bart..  Sir  Wm.  Crookes,  Sir  ,Jas.  Crichton. Browne, 
Sir  tjohn  Bninner,  Sir  Richard  Garton,  Sir  Waller  I'alnier, 
Sir  Jas.  Dewar,  Sir  Boverton  Redwood,  Sir  H.  Tnmian 
Wood.  Dr.  (;.  T.  Biilbv.  Prof.  H.  Meldola,  I'rof.  W.  A. 
Tilden.  Dr.  T.  E.  Thorpe.  Dr.  L.  Mond,  Prof.  P.  K.  Frank- 
land.  Dr.  .).  Ix-wkowitsc^h,  Sir  Andn'w  Noble,  Prof.  W.  H. 
Perkin.  Mr.  .lohn  <!rclton.  M.P.,  Prof.  ..\drian  Brown, 
Dr.  J.  .v.  Voelcker,  Mr.  N.  H.  .Martin.  Mr.  T.  TjTer, 
and  a  throng  of  official  delegates. 
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In  opening  the  proceedings  the  Prince  of  Wales 
said  : — 

Your  Excellencies,  my  Lords,  Ladies,  and  Gentlemen, — 
It  gives  me  much  pleasure  as  Vice-Patron  to  preside  over 
the  first  meeting  of  this  important  International  Congress 
of  Applied  Science,  and  the  Princess  of  Wales  is  very 
glad  to  accompany  me  on  this  occasion.  Delegates  and 
members,  including  many  ladies,  have  come  not  only 
from  every  country  in  Europe,  but  all  parts  of  the  world 
— Uterally  from  China  to  Peru.  Six  Congresses  have 
already  been  held  in  the  various  capitals  of  Europe. 
This  is  the  first  time  that  you  have  assembled  in  London, 
and  in  the  name  of  the  King,  who  is  patron  of  this  Congress, 
I  offer  you  his  Majesty's  most  hearty  welcome.  His 
Majesty  "is  very  glad  to  think  that  the  foreign  repre- 
sentatives will  be  able  to  visit  Windsor  Castle  during 
their  stay  in  this  country.  The  main  object  which  you 
all  have  in  view  is  to  discuss  in  your  numerous  sections 
the  many  topics  of  interest  and  importance  that  are 
continually  arising  owing  to  the  marvellous  discoveries 
which  the  science  of  chemistry,  both  pure  and  applied, 
is  making  from  day  to  day.  Those  interested  in  some 
special  branch  meet  in  the  different  sections  their  con/reres 
from  other  lands  to  their  mutual  benefit.  In  the  larger 
gatherings,  which  I  am  glad  to  see  have  been  arranged 
by  the  committee,  members  will  have  further  opportunity 
of  social  meeting.  These  conferences,  whether  of  a 
scientific  or  of  a  more  intimate  character,  between  men 
living  in  distant  lands,  all  working  for  the  same  object, 
although  under  different  conditions,  cannot  but  be 
favourable  to  the  progress  of  science  and  of  the  industries 
to  which  many  of  you  have  devoted  your  lives,  as  well 
as  to  the  general  peace  of  the  world.  I  fully  appreciate 
the  important  part  which  chemistry  plays  in  almost  every 
branch  of  our  modern  industry.  We  all  recognise  that 
without  a  scientific  foundation  no  permanent  super- 
structure can  be  raised.  Does  not  experience  warn  us 
that  the  rule  of  thumb  is  dead  and  that  the  rule  of  science 
has  taken  its  place,  that  to-day  we  cannot  be  satisfied 
with  the  crude  methods  which  were  sufficient  for  our 
forefathers,  and  that  those  great  industries  which  do 
not  keep  abreast  of  the  advance  of  science  must  surely 
and  rapidly  decline  ?  On  behalf  of  the  Princess  of  Wales 
and  for  myself,  I  offer  our  cordial  greetings  to  the  members 
of  the  Congress,  and  I  earnestly  trust  that  great  results 
may  accrue  from  your  deliberations.  I  now  have  much 
pleasure  in  declaring  the  seventh  International  Congress 
of  Applied  Chemistry  open. 

SiK  Henry  Roscoe,  the  Honorary  President,  who 
was  then  called  upon  by  his  Royal  Highness,  said  he 
rose  in  the  first  place  to  express  on  the  part  of  British 
chemists  a  hearty  English  welcome  to  their  confreres 
who  had  assembled  from  all  parts  of  the  world.  He 
rose  also  to  ask  the  members  and  delegates  to  express 
their  thanks  to  the  Prince  and  Princess  of  Wales.  A 
formal  vote  of  thanks  was  unnecessary,  for  the  thanks 
came  from  all  their  hearts  for  the  grand  send-off  which 
their  Koyal  Higlmesses  had  given  the  Congress  and  for 
the  kmd  and  felicitous  terms  in  which  the  Prince  had 
opened  the  proceedings. 

Sir    WiLLi.\M    Ramsay,    the    Acting    President,  said, 

following  the  lead  of  the  Prince  of  Wales  and  of  Sir  Henry 

Roscoe,   it  fell  to   him  to   bid  the  delegates  welcome  to 

the    Congress.      The    last    meeting    was    held    in    Rome, 

where   the   King   of    Italy   occupied    the   position    which 

the  Prince  of  Wales  had  kindly  filled  that  day.     There 

the  Hon.  President  was  the  world-renowned  Cannizzaro, 

the  publication  of  whose  views,  almost  exactly  50  years 

'  ago,  effected  a  revolution  in  chemical  thought,  and  made 

.'  clear  what  was  formerly  obscure  and  involved.     It  was 

'  delightful    to    think    that    Professor    Cannizzaro,    though 

,  unable    to    take    part   personally    in    this    (tongress,    was 

I  strong  and  well,  and  in  full  possession  of  all  his  faculties. 

;  Professor    Paterno    was    then  Acting   President,  and  Sir 

,  WUliam   Ramsay   took   the   opportunity   of   bidding   him 

'  welcome  to  England.     He  also  welcomed  the  small  band 

'.  of  young  Italians  to  whom  the  surplus  of  the  funds  collected 

,  for  the  sixth  Congress  had  given  an  opportunity  of  visiting 

England.     Professor   Witt,   the   Acting   President  of   the 

I  fifth  Congress,  which  was  held  at  Berlin,  was  also  a  guest. 

!  They  thanked   him  for  coming,   and  for  the  great   help 


he  had  given  the  Organising  Committee  by  his  advice. 
They  were  glad  also  to  welcome  M.  Lindet,  the  President 
of  the  first  French  Congress.  It  was  impossible  to  draw 
a  hard-and-fast  line  between  scientific  and  technical 
chemistry.  Chemistry  was  above  aU  a  practical  science, 
although  in  recent  years  it  had  tended  to  become  more 
and  more  a  branch  of  applied  mathematics.  The  prin- 
ciples remained  the  same,  and  indeed  the  methods  were 
only  slightly  varied,  whether  the  apparatus  used  were 
beakers,  test-tubes,  funnels  and  flasks,  or  tanks,  filter- 
presses,  and  autoclaves.  The  chief  difference  between 
the  pure  science  and  its  application  consisted  in  a  satis- 
factory answer  to  the  question — all-important  to  the 
technical  chemist,  but  wholly  irrelevant  to  the  man  of 
science — "  Will  it  pay  ?  "  On  the  answer  to  that  question 
the  commercial  success  of  a  process  depended  ;  but  in 
its  essence,  chemistry,  whether  scientific  or  industrial, 
was  one.  This,  he  thought,  had  hardly  been  realised 
in  a  practical  manner  on  this  side  of  the  Channel,  or^ 
indeed,  on  the  other  side  of  the  Atlantic.  But  our  Con- 
tinental friends  had  long  seen  and  acted  on  the  conviction 
that  the  industrial  prosperity  of  a  country  could  best  be 
advanced  by  a  close  friendship  and  constant  association 
between  the  technical  and  the  practical  workers,  between 
the  University  and  the  factory,  between  the  pure  and  the 
applied  science.  Congresses  like  the  present  could  teach 
them  much  ;  if  they  learnt  this  lesson  from  them  they 
would  have  gained  a  valuable  national  asset.  It  had 
often  been  said  that  science  was  cosmopolitan,  and  knew 
no  country.  The  existence  of  such  a  Congress  as  that 
was  in  itself  a  proof  of  the  truth  of  the  saying.  There 
were  present  representatives  of  every  civilised  State  in 
the  world,  met  together  to  discuss  how  best  to  develop 
the  special  branches  of  chemistry  to  which  they  devoted, 
their  lives  :  how  to  further  their  progress  and  to  mark, 
the  level  to  which  they  had  already  attained.  There 
was  a  city  on  the  other  side  of  the  Atlantic  whose  motto 
was  one  of  the  noblest  imaginable — "  Philadelphia 
Maneto  !  " — "  Let  brotherly  love  continue  !  "  Sir  William. 
Ramsay  then  addressed  a  few  words  of  cordial  welcome 
to  the  foreign  delegates  successively  in  French,  German, 
and  Italian. 

Dr.  H.  W.  Wiley,  Department  of  Agriculture,. 
W^ashington,  acknowledged  the  welcome  on  behalf  of  the 
United  States  of  America.  He  said  there  was  no  more 
apt  illustration  of  the  utility  of  chemistry  than  to  say 
that  were  its  principles  unknown  and  unapplied  the 
teeming  millions  of  the  globe  would  at  this  moment  be 
unclad  and  starving.  The  great  strides  now  making  to- 
apply  the  principles  of  prophylaxis  in  medical  science 
were  largely  due  to  the  services  of  chemistry.  In  fact, 
sanitation  was  principally  a  chemical  problem ;  pure 
food,  pure  air,  pure  water  ensured  pure  activity  of  mind 
and  body,  and  cured  disease  by  evading  it  and  prolonging 
by  many  years  the  most  valuable  part  of  human  life — 
viz.,  its  period  of  maximiim  endeavour.  Chemistry  had 
also  undertaken  to  improve  the  morality  of  man.  It 
detected  frauds  and  adulterations  in  articles  bought  and 
sold.  It  exposed  the  manufacturer  and  dealer  who  made 
and  sold  articles  deleterious  to  man  or  under  a  false  name 
or  representation  to  public  scorn  and  to  the  penalties 
of  the  law. 

Professor  Abmand  Gautier  returned  thanks  on  behalf 
of  the  French  delegates,  and  said  that  if  in  the  past 
political  causes  had  divided  Great  Britain  and  France^ 
mutual  appreciation  of  good  quaUties  and  frequent 
complementary  aptitudes  and  a  tradition  of  a  commoa 
culture  had  gradually  drawn  them  together  more 
effectively  than  could  have  been  done  by  formal  treaties. 
In  the  development  of  industrial  science  England  and 
France  remained  not  the  only,  but  the  great,  leading 
nations— always  rivals,  but  never  enemies.  IncidentaUy 
Professor  Gautier  recalled  the  names  and  discoveries  ot 
a  long  series  of  eminent  chemists  of  both  nations,  beginning 
with  Priestley,  Cavendish,  Dalton,  and  Humphrey  Davy, 
and  showed  that  Enghshmcn  and  Frenchmen  had  again 
and  again  worked  in  the  same  fields. 

Professor  Dr.  0.  N.  Witt,  speaking  in  German,  said 
that  in  the  name  of  the  Imperial  German  (government 
and  the  Prussian  Royal  Government,  and  also  on  behalf 
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of  the  German  Chemical  Society,  whose  president  he  had 
the  honour  to  be,  he  expressed  the  warmest  good  wishes 
for  the  success  of  the  Congress.  He  ho|)ed  it  niielit  not 
only  equal  its  predecessors  in  the  extent  and  iniportanoe 
of  its  labours,  but  might  also  mark  a  further  iidvanoe  in 
the  path  of  international  discussion  and  nndcrstandini; 
trodden  by  their  science.  The  field  of  applied  chemistry 
covered  by  the  Congress  extended  in  two  directions  : 
it  included  the  analysis  by  scientific  methods  and  the 
control  of  commerical  raw  materials  and  finished  products, 
and  also  the  advance  of  the  chemical  industries  concerned 
with  them.  There  was  no  country  which  was  not  in  somet 
degree  interested  in  the  subjects  of  their  Congrt'ss.  These 
Congresses  promoted  friendly  understanding  and  noble 
rivalry,  and  thcrefoix-  they  enjoyed  the  jiationage  of 
those  who  guide  the  destinies  of  nations.  As  a  past 
President  he  begged  their  Royal  Highnesses  to  accept 
the  thanks  of  all  taking  part  in  the  Congress  and  to 
convey  them  to  his  Majesty  the  King. 

Professor  E.  P.vtebno  was  next  called  upon.  Speaking 
in  Italian,  he  said  that  as  President  of  the  sixth  Congress 
at  which,  held  in  the  eternal  city  of  Rome.  Ix)ndon  had 
been  chosen  as  the  seat  of  the  present  Congress,  it  was 
his  duty  to  pronounce  an  inaugural  greeting  to  that 
imposing  gathering  of  illustrious  .scientists  and  practical 
and  expert  manufacturers.  In  the  name  of  the  Govern- 
ment of  his  .Majesty  the  King  of  Italy,  of  the  Royal 
Academy  of  thi-  Lined,  and  of  the  Italian  Chemical 
Society,  he  offered  the  warmest  wishes  for  the  success  of 
the  Congress,  and  returned  hearty  thanks  to  the  Organising 
Committee  in  London  for  their  hospitable  and  genial 
reception.  They  were  all  bound  to  respond  enthtisiastieally 
to  an  invitation  from  the  country  which  gave  to  chemistry 
Boyle,  Black,  Cavendish.  Priestley.  Wollaston,  Dalton, 
Davy.  Faraday,  and  Graham.  Even  in  the  busy,  noisy, 
bewildering  rush  of  London  life  men  of  science  yet  knew 
how  to  find  the  tranquillity  and  quiet  necessnrv  for  the 
investigation  and  discission  of  the  most  abstruse  problems 
of  philosophy  and  science.  He  concluded  by  .savin" 
that  Italians  cherished  another  sentiment  not  less  warm 
in  the  memory  of  the  hospitality  and  succour  found  in 
this  classical  land  of  Uberty  by  the"  fathers  of  their  poUtical 
regeneration. 

Professor  Arrhenpcs.  Stockholm  University,  responded 
for  the  delegates  of  other  foreign  countries,  and.  describing 
England  as  the  classical  land  of  applied  chemistrj-.  said 
that  it  was  in  this  ct>untry.  and  especially  in  London, 
that  successful  efforts  had  been  made  to  improve  hygiene 
by  the  application  of  chemical  methods,  and  as  a  result 
London  had  the  lowest  death  rate  among  large  cities 
of  the  world. 

The  i)roceedings  closed  with  the  playing  of  the  National 
Anthem  on  the  orgnn. 


Joint  Banqcet  of  the  Internatiokal  Congbrss  op 
Applied  Chemistry  and  the  Society  op  Chemical 
Indi'stey. 

On  Friday  evening.  May  28th,  1909.  the  joint  banquet 
of  the  International  Congrc.-is  of  Applied  Chemistry, 
and  of  the  Society  of  Chemical  Industry,  took  i)lace  at 
the  Crystal  Palace.  Sir  William  Ramsay.  K.C.B..  F.R  S 
occupied  the  chair,  supported  by  Prof.  H.  .Meldola,  F.R.S.' 
President  of  the  .Society  of  Chemical  Industry.  There 
were  present  between  1400  and  loOO  members  of  the 
Congress,  a  very  large  proportion  of  whom  were  members 
of  the  Society  of  Chemical  Industry. 

The  President  gave  the  toasts  "of  "  The  King,"  and 
"  Foreign   Rulers." 

The  Pkesidext  then  proposed  the  toast  of  "  Our 
Friends  from  Abroad.  '  They  had  amongst  them  on 
that  occasion  rcpresontativcs  from  no  less  than  twenty 
countries,  and  it  was  obviously  impossible  to  give  each 
country  the  chance  of  resiHjn'ding  for  iiself,  especially 
as  there  was  an  exhibition  of  fireworks  to  follow  tho 
dinner.  He  should,  therefore,  single  out  a  few  countries 
not  because  of  their  eminence,  but  in  alphal)etieal  order', 
and  woidd  call  upfiii  delegates  from  those  countries  to 
Tcspond.     He  first  called  uiwn  Dr.   Nichols. 


Dr.  W.  H.  Nichols  (New  York)  said  he  was  very  pleased 
to  re|>ly  on  behalf  of  America.  As  he  s|>ent  his  summers 
in  Canada,  resided  in  New  York,  and  was  a  representative 
of  the  Mexican  tJovemment,  he  thought  he  was  entitled 
to  speak  for  North  America.  It  was  impossible  to  express 
their  sense  of  the  wonderful  hospitality  with  which  they 
had  been  greeted.  They  had  had  the  honour  of  having 
the  Congress  oix'ued  by  the  Prince  of  Wales,  and.  if  he 
might  say  it  respectfully,  after  that  he  felt  that  they 
could  call  him  one  of  themselves.  But  what  could  he 
say  about  those  two  magnificent  men  who  had  acted, 
and  were  still  acting,  as  Ih-esidents  of  tho  Congress,  of 
tho  ladies  who  had  shown  them  the  most  magnificent 
hospitality,  and  of  all  that  had  been  dune  to  make  the 
Congress  a  success  ?  The  chemist  owwl  much  to  the 
world,  but  the  world  owed  much  to  the  chemist,  and  it 
would  owe  more  before  it  owed  less.  The  President 
had  asked  for  a  few  well  chosen  remarks.  His  mathe- 
matical education  would  enable  him  to  comply  with  tba 
first  part  of  that  request,  but  he  regrette<l  that  the  rest 
of  his  education  rendered  it  impracticable  for  him  to 
comply  with  the  second.  However,  on  behalf  of  the 
450tt  chemists  whom  he  and  his  friends  represented,  hs 
begged  to  return  their  most  hearty  thanks,  and  to  assure 
them  that  in  that  great  problem  of  tho  future  just  about 
to  commence,  tho  building  up  rather  than  the  puUina 
down  of  the  Universe,  the  chemists  of  America  would 
do  their  share. 

The  President  said  he  regretted  the  absence  of  tba 
official  representative  of  the  Austro- Hungarian  Kmpira, 
Prof.  .Strohmer,  bnt  he  had  great  pleasure  in  calling  upon 
his  old  friend  Dr.  Brauner  to  reply  for  Austria. 

Prof.  BoHi  SLAV  BRArNER  said  he  accepted  the  honour 
conferred  on  him  in  the  name  of  all  the  nations  forming 
the  Austrian  Imjierial  Jlonarchy  rei)resentetl  at  the 
Congress.  He  desired  to  thank  their  English  culleaguea 
for  their  hospitality  and  the  kindness  they  had  shown. 
He  was  not  a  stranger  in  this  country.  havinK  studied 
30  years  ago  under  their  hououre<l  Prt'sident.  .Sir  Henry 
Roscoe,  and  he  was  thus  able  to  a])pre<"iatc  the  great 
progress  made  in  England  since  that  time  both  in  pui* 
and  applied  chemistry.  Thirty  years  ago  Sir  Heiujr 
Roscoe  had  to  preach  a  cru.sade  against  the  domination 
of  the  "  rule  of  thumb,"  and  he  rejoiced  to  tiiul  that  Um 
highest  in  the  land  now  declared  that  the  "  rule  of 
thumb  was  dead,  and  the  Congress  of  Appliol  Chemistljr 
was  the  one  to  give  it  its  coup  de  grace. 

Prof.  Akmand  Gautier  responde<l  on  behalf  of  France. 
Speaking  in  French,  he  pointed  out  that  over  300 
French  chemists  had  come  over  to  take  part  in  the  Congress 
and  if  the  ladies  were  added,  their  ntimlx'r  reached 
over  3.50.  This  was  the  best  i>ossible  manner  of  demon- 
strating the  intcnle  cordiile  which  existed  between  the 
English  and  French  chemists,  an  understanding  which 
was  more  than  a  century  old.  dating  back,  as  it  did. 
to  the  time  when  Priestley  came  to  Paris,  when  Lavoisier 
called  William  Black  his  master,  and  when  Najwlean 
allowed  Humphry  Davy  to  travel  in  France  with  Faraday 
as  his  assistant  at  a  time  when  every  other  Englishman 
was  forbidden  French  soil. 

Dr.  von  Bottdjoee,  having  responded  in  his  own 
language  for  Germany,  added  in  English  a  few  wordu 
referring  to  tho  visit  of  the  Prince  and  Princess  of  Wale* 
to  the  Congn>ss.  ilany  of  them  had  revive<l  old  friend- 
ships, and  made  new  one«.  He  concluded  by  expressing 
the  hope  that  one  of  the  results  of  the  Congress  would 
bo  to  advance,  not  only  the  work  of  science,  but  the  work 
of  furthering  amiability  and  friendship  amongst  all 
nations. 

Prof.  Com.  PiUTTi  briefly  responded  for  Italy. 

Prof.  HooGEWEBFF  (Holland),  l)cing  calle<l  uiion  to 
respond  for  tho  Other  Countries,  said  it  was  a  great  honour 
to  respond  for  the  guests  of  so  many  other  nations,  bnt 
tho  circumstances  were  not  favouralile  to  a  lengthy 
speech.  The  .science  of  chemistry  <iwed  very  mtich  to 
England.  It  was  here  that  Faraday  by  his  discoveries 
laid   the  foundation  for  the  theory  of  ions,  and   it   was 
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I  that  and  the  discovery  by  the  President  of  the  rare  gases 
of  the  atmosphere,  and  to  the  disintegration  of  what 
only  a  short  time  ago  was  considered  to  be  indivisible, 
which  had  done  so  much  for  science.  Equally  important, 
if  possible,  was  the  share  of  England  with  regard  to  applied 
chemistry.  Not  far  from  there  the  industry  connected 
with  sulphuric  acid  had  its  birth,  and  Enghsh  hands  tended 
its  growth.  London  was  the  first  city  lighted  by  coal 
gas,  and  a  Scotchman  named  Young  laid  the  foundation 

•  of  the  shale  industry.  He  might  also  refer  to  the  coal 
tar  industry,  and  many  others  which  had  taken  their 
birth  in  Great  Britain.  Having  referred  to  the  grand 
reception  afforded  the  delegates  by  the  Lord  llayor 
and  the  Corporation  of  London,  and  the  reception  at 
the  Foreign  Office,  he  concluded  by  proposing  the  health 
of  Sir  Henry  and  Lady  Roscoe  and"  Sir  William  and  Lady 
Ramsay. 

The  Pkesidext  said  there  were  still  about  19  toasts 

on  the  list,  wliich  the  Toastmaster  would  recite  in  order, 

and  he   would  asli  them   to  give  a  cheer  for  each,  and 

three  cheers  for  the  British  Emjiire  at  the  conclusion. 

The    list    was    then    read,    beginning    with    Argentina, 

f  and  ending  with  Turkey. 

]      A  display  of   fireworks  in   the  grounds  of  the  Palace 

!  brought  the  proceedings  to  a  close. 


On  Saturday  morning,  May  29th,  the  King  received  a 

deputation  from   the    International    Congress  of  Applied 

Chemistry,  who  were  accompanied  by  Sir  Henry  Roscoe 
.  (Hon.  President),  Sir  William  Ramsay  (Acting  President), 
'  and  Mr.  William  Macnab  (Hon.  General  Secretary). 

The  following  delegates  had  the  honour  of  being 
I  presented  to  the  King  by  Sir  Henry  Roscoe  : — Dr.  William 
j  H.  Nichols  (America),  K.  K.  Regierungsrat  Frederick 
'.  Strohmer  (Austria),  Dr.  Francis  Sachs  (Belgium),  Mr.  Ou 

Kouanze    (China),     Prof.     Leon    Lindet    (France),    Geh. 

Regierungsrat  Prof.  Dr.   Otto  N.   Witt  (Germany),  Prof. 

Emanuel    Paterno    (Italy),    Prof.    Kuhara    (Japan),    Dr. 

S.  Hoogewerff  (Netherlands),  N.  Tavildaroif  (Russia), 
'■  Prof.  Pineriia  y  Alvarez  (Spain),  Prof.  Arrhenius  (Sweden). 

and  Monsieur  F.  Reverdin  (Switzerland). 


Closing  Meeting  of  the  Congress,  Wednesday, 
June  2nd,  1909. 

The  President,  Sir  William  Ramsay,  announced  that 
the  Congress  had  been  attended  by  3000  members  and 
iBSO  ladies. 

The  reports  of  the  presidents  of  sections  were  then  read. 
Out  of  a  total  of  105  papers  presented  to  the  section  of 
Analytical  Chemistry  60  were  read  and  discussed.  The 
section  of  Inorganic  Chemistry  and  Allied  Industries  heard 
and  discussed  47   papers.     In   the   .Metallurgical  section, 

;  52    papers    were    discussed,    and    32    in    the    Explosives    [ 
section.     Tlie     papers     presented     to     the      section      of    I 

I  Organic     Chemistry     and     AlUed     Industries     numbered    { 

•  111,  of  which  GO  were  read.  The  number  of  communi- 
eations  read  and  taken  as  read  before  the  section 
of  Colouring  Matters  and  their  Application  was  52.  At 
the  meetings  of  the  section  of  Physiological  Chemistry  and 
Pharmacology  GO  papers  were  presented  and  4G  wore  read. 
The  Industry  and  Chemistry  of  Sugar  section  heard  G8 
papers  read,  the  Starch  section  29,  the  Fermentation 
section  58,  and  the  Agricultural  Chemistry  section  43.  At 
the  meetings  of  the  Hj'gicne  section  3G  papers  were 
presented  and  28  were  reael  and  discussed.  The  Electro- 
chemical section  heard  87  papers.  The  Pharmaceutical 
section  received  44  papers,  and  of  these  40  were  read.  Of 
85  papers  received  by  the  Bromatology  section  42  were 

I  read ;    and    the    ninth    section,    that    of    Photography, 

:  considered  27  papers. 

I  Various  resolutions  received  from  the  sections  were 
adopted,  but  several  from  Section  XL,  dealing  with  the 
patent  laws,  were  dropped,  as  no  one  was  present  to  explain 

I  and  support  them. 

On  the  ]jropo9ition  of   M.  Lindet,  it  was   resolved  to 
continue    the     International    Commission    ou    Analyses, 

'   with  a  grant  of  2000f. 


Invitation  from  the  United  States. 

Mr.  Whitelaw  Reid  said  that,  at  the  request  of  the 
American  delegates,  he  was  there  to  present  on  their  behalf 
and  on  behalf  of  the  United  States  people,  an  official 
invitation  that  the  next  meeting  of  the  Congress  should  be 
held  in  the  LTnited  States.  The  Ambassador  then  read  a 
letter  from  the  Secretary  of  State  of  the  United  States 
intimating  that  the  President  had  approved  a  joint 
resolution  of  the  Senate  and  the  House  of  Representatives 
authorising  the  President  to  invite  the  International 
Congress  of  Applied  Chemistry  to  hold  its  eighth  meeting 
in  the  United  States  of  America  in  1912.  Perhaps  the 
people  of  the  United  States  might  not  be  able  to  surpass 
the  splendid  hospitality  with  which  the  Congress  had  been 
received  in  London,  but  they  would  do  their  best  to  rival 
it.  The  delegates,  if  they  accepted  his  invitation,  would  go 
next  to  a  country  which  looked  especially  on  the  work  of 
science  as,  above  all,  tending  to  promote  happiness  and 
diffuse  peace  among   the   nations   of  the   earth. 

Dr.  H.  W.  Wiley,  of  the  Department  of  Agriculture, 
Washington,  supported  the  invitation,  and  said  that 
according  to  the  last  census  over  10.000,000  of  the  citizens 
of  the  United  States  had  been  born  in  foreign  lands. 
Thus,  an  eighth  of  the  whole  population  of  the  United 
States  were  foreigners  who  had  Ijeen  received  into  citizen- 
ship. The  delegates  of  every  nationality  couli'  count  upon 
being  welcomed  in  their  omi  tongue. 

Prof.  R.  Meldola,  repesenting  the  Society  of  Chemical 
Industry,  who  also  supported  the  invitation,  said  it  was 
the  first  time  in  the  history  of  the  Congress  that  the 
delegates  had  received  a  direct  message  from  the  ruler  of 
a  great  nation  asking  them  to  meet  in  his  country. 
The  invitation  was  accepted  with  acclaniation. 
The  President  then  proposed  that  Professor  E.  W. 
Morley  should  be  the  Honorary  President  of  the  eighth 
Congress,  and  that  Dr.  W.  H.  Nichols  should  be  the  Acting 
President. 

Dr.  Witt  seconded  the  proposal,  and  said  the  success 
of  the  Congress  hitherto  had  been  largely  due  to  a  circum- 
.spect  choice  of  presidents. 

Prof.  Baskerville  supported  the  resolution,  and  it  was 
carried  unanimously. 

Dr.  Wiley  proposed  that  the  official  American  delegates 
to  the  seventh  Congress  should  be  constituted  the 
Organising  Committee  of  the  eighth  Congress,  with  power 
to  add  to  their  nMm!>er. 

Prof.  F.  W.  Clarke  (Washington)  seconded  the 
resolution,  which  was  carried. 

The  President  proposed  that  a  permanent  officer 
(Delegue  des  Presidents)  should  be  appointed  by  the 
International  Commission  of  the  Congresses  of  Ajiplicd 
Chemistry.  Sir  William  Ramsay  said  it  was  usual  for 
such  congresses  as  theirs  to  have  a  permanent  official  to 
carry  on  the  record  from  meeting  to  meeting  and  to  preserve 
the  continuity  of  the  work  of  the  succes.^ive  assemblies. 
It  was  intended  that  the  ]iermanent  official,  if  one  was 
appointed,  should,  after  pulilishing  the  official  proceedings 
of  one  Congress,  take  up  his  residence  in  the  country  in 
which  the  next  Congress  was  to  be  held  and  there  give  the 
Organising  Committee  such  aid  as  it  might  require.  The 
International  Commission,  consisting  of  the  former 
Presidents  of  the  Congress,  would  make  the  appointment 
in  consultation  with  the  Organising  Committee. 

The  resolution  was  carried,  as  was  also  a  suggestion  of 
Dr.  Nichols  that  the  expen.se3  of  the  appointment  should 
be  borne  Ijy  the  next  Congress. 

Sir  Henry  Roscoe  moved  :— "  That  ail  communications 
to  the  Congress  be  submitted  to  an  English  Publication 
Committee  on  the  understanding  that  they  be  judged 
with  perfect  fairness  and  imiiartiality."  He  said  that 
hitherto  papers  had  frequently  been  printed  in  the 
Proceedings  which  had  already  been  l)efore  the  scientific 
world,  and  now  it  was  proposed  to  edit  all  i>apcrs  before 
printing  them.  It  was  desired  that  the  volume  of 
Proceedings,  which  had  alreaily  become  unwieldy,  should 
contain  only  papers  of  originality  and  importance.  The 
English  Puiilication  Committee  would  consist  of  experts 
in  all  branches  of  science— niemliers  of  the  Chemical 
Society,  of  the  Society  of  Chemical  Industry,  of  the 
Societv  of  Public  Analysts,  of  the  Institute  of  Brewing, 
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of  the  Iron  and  Steel  Institute,  and  other  similar  soeietics. 
If  disagreement  occurred  between  an  author  and  the 
committee  the  matter  wonld  be  referred  to  the  I'ubli- 
cation  Committee  of  the  author's  own  country,  and 
its  decision  as  between  the  Enghsh  committee  and  the 
author   would    be   tinal. 

Prof.  t'ARL  DfisuERc  seconded  the  resolution,  which 
was  adopted. 

The  following  delegates  then  expressed  their  thanks  for 
the  entertainment  which  had  been  extended  to  the  members 
of  the  Congress  whilst  in  London  : — Jl.  Lindct,  a  past 
president,  who  specially  referred  to  the  hospitality  of  the 
English  Indies  and  to  the  work  of  the  organising  committee  ; 
Dr.  F.  P.  Ijivalle  (.\rgentina).  Dr.  Strohmcr  (Austria), 
M.  F.  Sachs  (Belciiim),  Sir.  On  Kouanze  (China),  Dr.  Luis 
E.  Moiirgues  (Chile), .  Prof.  Armand  Gautier  (France), 
Prof,  von  Buhka  (Cermany).  Senatore  E.  Paterno  (Italy), 
Prof.  Mitsuni  Kuhara  (Japan).  Dr.  HoopcwerIT  (the 
Netherlands).  Dr.  H.  Mastbanm  (Portugal),  Prof.  M.  T. 
Lecco  (Servia),  Prof.  E.  Pineria  y  Alvarez  (Spain).  Prof. 
P.  Klason  (Sweden),  Prof.  E.  Bosshard  (Switzerland), 
and  Dr.  D.  T.  Day  (United  States  of  America). 

The  Presidext  added  an  expression  of  thanks  to  the 
University  of  London  and  the  Imperial  College  of  Science 
and  Technology  for  the  use  of  their  buildings,  and  then 
declared  the  seventh  Congress  closed. 


Birmingham   Section. 

Meeting   held   at    Birmingham     University   on    Thursday, 
March  im,  1909. 


MB.    HAR&Y  SILVESTEB,   B.SC,   P.LC,   IN  THE   CHAJB. 


THE    CHEMIST'S    RELATION    TO    THE    COPPER 

AND    BRASS    INDUSTRIES. 

Part  II. 

BY   EBSEST   A.    LEWIS. 

In  a  previous  paper  I  have  dealt  with  the  chemist's 
relation  to  the  copper  and  brass  industries  as  far  as  the 
management  of  the  works  is  concerned  (this  J.,  1S108, 
479 — 482).  I  now  bring  forward  some  suggestions  for 
the  analysis  of  various  metals,  ores,  and  residuals  vised 
in  the  trades. 

The  determination  of  moisture  in  ores  and  residues 
causes  considerable  trouble  and  loss,  owing  to  different 
chemists  using  different  methods.  Moisture,  from  a 
smelter's  point  of  view,  represents,  in  addition  to  water, 
organic  matter. 

Different  materials  need  different  methods  of  deter- 
mining moisture.  Material  containing  finely  powdered 
metallic  copper,  such  as  precipitate,  will  rapidly  oxidise 
and  gain  weight  if  heated  over  a  direct  Hame.  but  a 
sulphide  ore  will  either  lose  weight  owing  to  sulphur 
burning  away,  or  gain  weight  owing  to  oxidation,  depending 
on  the  heat  u.sed.  Thus  a  suitable  method  must  be  used 
for  each  class  of  product. 

Ores  are  best  dried  at  100°  C.  The  quantity  taken 
(50  to  100  grms.,  according  to  the  fineness  of  tlie  ores) 
is  spread  out  in  a  thin  layer:  in  the  case  of  a  sulphide 
ore  too  prolonged  heating,  even  in  a  steam  oven,  will 
cause  oxidation.  To  dry  a  sulphide  ore  in  a  pan  over 
a  flame  is  objectionable  although  it  is  often  done. 

Copper  precipitnte. — ^Two  lots  of  200  grms.  each  are 
dried  for  4  hours  in  a  steam  oven,  and  reweighed  after 
a  further  1  hour's  drying  to  ensure  the  weight  being 
constant.  The  use  of  a  higher  temperature  leads  to 
inaccurate  results  :  this  material  usually  contains  straw, 
fibres,  and  similar  organic  matter,  and  to  attempt  to 
remove  this  will  lead  to  oxidation  of  the  copper. 

Rich  copper  scale. — Slany  sellers  insist  upon  this 
material  being  dried  in  a  steam  oven,  so  that  only  moisturo 
is  driven  off.  whilst  the  smelters  drj'  it  over  a  flame  to 
drive  off  oily  matter.  The  determination  of  moisture 
is  made  by  heating  two  lots  of  2tKl  grms.  each  of  the 
scale  in  porcelain  dishes  over  a  small  rose  flame  until 
the  water  is  driven  off,  then  the  heat  is  increased  until 


the  oil  comes  off ;  the  scale  must  be  stirred  continuously, 
and  immediately  vapours  cease  coming  off  the  heating 
must  be  stopjK'd. 

Shop  sweeps  arid  similar  residues. — Two  lots  of  500  or 
1000  grms.  each  are  dried  in  an  iron  pan  over  a  flame 
until  all  vapours  are  driven  off  and  all  organic  matter 
decomposed.  The  samples  for  analysis  must  bo  taken 
from  the  dried  material. 

Methods  of  copper  assay. — Two   methods   of   assaying  !■ 
copper  can  be  relied  upon  to  give  accurate  results  ;    thro 
are   the  electrolytic   method   and   the   iodide   assay.     To 
determine  coi)|H'r  it  must  be  separated  from  the  gangM 
and  matter  mixed  with  it.  , 

A  copp(<r  ore  can  usually  be  crushed  to  go  through 
a  90  sieve.  Two  grms.  are  treated  in  a  porcelain  dish 
with  15  c.c.  of  Aqua  regia,  until  decomjKised  ;  the  covet 
is  washed  and  the  solution  evaporated  to  dryness,  thft 
residue  dissolved  in  15  c.c.  of  fuming  hydrochloric  aoid 
and  again  evaporated  to  dryness.  The  residue  is  now 
extracted  with  10  c.c.  of  hydrochloric  acid  and  about 
50  c.c.  of  hot  water,  and  the  solution  is  filtered  into  * 
beaker,  at  the  bottom  of  which  is  a  piece  of  thin  zinc 
stick  about  2  inches  long.  The  residue  is  well  washed 
with  hot  water.  The  solution  is  heated  for  about  A  hour 
on  the  hot  plate  to  precipitate  the  copper,  which  is  then 
filtered  off,  washed,  and  is  dissolved  in  nitric  acid,  using 
4  c.c.  for  each  grm.  supposed  to  be  present :  if  a  veiy 
rich  ore  is  used,  the  solution  must  bo  diluted  and  an 
aliquot  part  used  for  the  determination  assay.  Th» 
zinc  is  cleaned  with  nitric  acid  as  described  beluw.  In 
the  case  of  a  very  poor  ore,  double  the  above  quantitiak 
are  used. 

The  sample  of  residue,  as  received  by  the  chemilt 
for  assay,  usually  has  a  sample  of  motallics  in  the  packet. 
Some  chemists  crush  the  fines  to  go  through  a  90  sieve, 
weigh  out  1  or  2  grms.  of  the  proportion  of  fines  and 
metallics,  decompose  with  nitric  acid,  filter  off  the  siliok 
and  electrolyse.  This  method  is  doubtless  satisfactoij 
for  some  products,  such  as  copper  scale,  but  for  othen 
it  is  unsuitable.  The  method  1  adopt  for  all  those 
residuals,  such  as  ashes,  sweeps,  concentrates,  precipitate^ 
etc.,  is  to  assay  the  metallics  separately,  using  abon| 
0-4  grm.,  and  estimate  the  copper  by  the  iodide  metho^ 
The  fine  material,  which  should  have  been  crushed  to 
go  through  a  30  sieve  before  it  reaches  the  laboratory, 
is  crushed  to  go  through  a  60  sieve  ;  there  is  no  need  to 
use  a  finer  sieve  :  if  there  are  any  metallics  which  will 
not  go  through  a  60  sieve  they  must  be  cut  up  as  fine 
as  possible — there  is  no  need  to  separate  them  and  assay 
separately.  The  fines  are  thoroughly  mixed  and  10  grms. 
evaporated  to  dryness  in  a  500  c.c.  jena  Hask  with  20  c.o. 
of  nitric  acid  and  50  c.c.  of  hydrochloric  acid.  When 
cool  the  residue  is  moistened  with  30  c.c.  of  hydrochloric 
acid,  boiled  until  all  nitrous  fumes  are  driven  off,  diluted 
with  about  100  c.c.  of  hot  water,  and  boiled  for  10  minutes ; 
if  any  of  the  material  sticks  to  the  flask  it  must  be  loosened 
with  a  glass  rod.  The  solution  is  then  filtered  into  a 
50O  c.c.  Jena  lipped  beaker,  at  the  bottom  of  which  are 
2  pieces  of  thin  zinc  stick,  weighing  about  20  grms. 
After  washing,  the  beaker  is  put  on  the  hot  plate  for 
15  minutes  until  the  cop|*r  is  all  deposited.  The  spongy 
copper  is  filtered  off,  well  washed  with  hot  water,  and 
washed  into  the  beaker,  whilst  the  pieces  of  zinc  are 
transferred  to  a  test  tube.  10  to  20  c.c.  of  nitric  acid 
(according  to  the  amount  of  copjx>r)  are  poured  on  the 
zinc,  and  as  soon  as  the  effcr\escence  commences  the 
acid  is  poured  into  the  beaker  and  the  zinc  washed  with 
about  10  c.c.  of  cold  water,  and  a  further  10  to  20  c.c 
of  nitric  acid  is  ixjured  into  the  beaker.  The  cleaning 
of  the  zinc  must  bo  carried  out  quickly  and  the  zinc 
must  be  instantly  washed  with  water.  Every  trace  of 
cop]>er  is  removed  from  the  zinc.  The  copper  is  dissolved 
by  boiling  on  the  hot  plate  for  at  least  10  minutes.  "The 
solution  is  cooled  and  diluted  to  500  c.c,  and,  according 
to  its  richness  in  copjxT,  25,  50,  or  100  c.c.  are  taken 
for  the  iodide  assay,  and  60  or  ItK)  c.c.  for  the  elivtrolytic 
assay.  The  percentage  of  metallics  and  lines  being 
known,  a  simple  calculation  will  give  the  percentage 
of  copiKT  in  the  residue. 

To  estimate  the  eop|HT  in  a  pure  copper  scale,  10  grma. 
of  the  powdered  material  are  dissolved  in  40  c.c.  o(  nitric 
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lacid  and  40  c.c.  of  water,  boiled  to  expel  acid  fumes, 
diluted,  and  filtered  into  a  500  c.c.  measui'ing  flask; 
.50  c.c.  are  electrolysed  after  adding  10  c.c.  of  sulphuric 
jacid  and  diluting  to  about  250  c.c. 

j     A^say    of   brri-ss    borings. — The    accurate    estimation  of 
'copper  in  sam])les  of  brass  borings  is  not  easy.     Brass 
borings    are    often    bought    in    large    quantities    witliout 
analysis.     I  have  recently  come  across  cases  of  adulteration 
with  sand  ;  in  one  case  nearly  20  per  cent,  being  present, 
■  which  could  not  be  seen  by  casual  inspection.     Borings 
pften  contain  from  I  per  cent,  to  3  per  cent,  of  oil.     If 
'the  sample  contains  any  large  jjieces  they  must  be  cut 
up  to  get  the  whole  sample  of  an   average  size.     Then 
10  grms.  are  heated  in  a  large  porcelain  crucible,  over  a 
small  rose  flame,  to  drive  off  oil ;  immediately  the  evolution 
}f  fumes  ceases  the  crucible  is  allowed  to  cool  and  weighed. 
riie  borings  are  transferred  to  a  500  c.c.  lipped  beaker, 
\it!i  40  c.c.  of  nitric  acid  and  40  c.c.  of  water,  and  when 
II'    metal  is  dissolved  the  excess  of  acid  is  boiled  off. 
\ii\'  sand  or  tin  can  easily  be  seen  on  diluting.     Brass 
I  lings  do  not  as  a  rule  contain  tin  except  in  very  small 
luantity.     If   tin   and   sand   are   present,   they   are   best 
,veighrd   together   after   ignition,    the   tin   is   reduced   in 
lyilrogen,    dissolved    in    hydrochloric    acid,    precipitated 
villi   pure  zinc,  digested  in  nitric  acid,  and  weighed  as 
i\i'lr.     The    sand    is    determined    by    difference.     The 
lie  from  the  tin  and  sand  is  received  into  a  500  c.c. 
lU'ing  flask  ;     250  c.c.   are   evaporated   with   20  c.c. 
i    -iilphuric   acid  to   separate   the  lead,  and  iron  jjreci- 
litatcd  by  means  of  ammonia,  as  usual,  and  weighed  as 
iiiii    oxide.     The  copper  is  determined  in  50  c.c.  of  the 
i;d  solution  by  electrolysis  or  in  25  c.c.  by  the  iodide 
>.     For    technical    purposes    the    zinc    is    taken    by 
nee.     JIanganese    bronze   borings,   after   separating 
m  and  sand  (if  present),  are  analysed  as  described 
iinganese  bronze  below.     When  it  is  desired  to  find 
'  rcentage  of  free  iron  in  borings,  20  grms.  are  washed 
.   ither  to  extract  oil,  and  the  free  iron  picked  out 
iitli  a  magnet  and  weighed. 
<:iii>-metal  borings. — 10  grms.  are  heated  to  remove  oil, 
III  liigested  with  60  c.c.  of  nitric  acid  and  60  c.c.  of  water, 
ill    dilution  is  filtered,  and  any  tin  and  sand  is  ignited 
11  i    weighed.     The   precipitate  is  macerated   in  a  small 
I  I  tar,   a  portion   weighed  into  a  boat  and  reduced  in 
yiliMgfn  ;    the  tin  is  separated  by  means  of  pure  zinc, 
nd  ii\iili.:('d  with  nitric  acid.     The  stannic  oxide  obtained 
<   -uliii  iintly   pure  for   a   technical   assay.     The   filtrate 
'III    tlie   nitric   acid   may   contain   a  little   copper   and 
ill,  and  is  added  to  the  main  portion  and  diluted  to 
UU   c.c.    as   described   under   brass.     The   zmc   used   for 
Irecipitating  the  tin   must,   of  course,  not  be  dissolved. 
Sampler  of  copper  borings  cannot  always  be  accurately 
ampled   by   taking  a  small   portion ;    the  only   way  to 
nalyse  such  samples  is  to  weigh  out  50  grms.,  dissolve 
in  nitric  acid,  dilute  it,  and  use  one-fifth  part  for  the 
ii'Tlysig. 
/ '"    ekct roll/tic  delenninntion  of  copper. — As   much  of 
I     illoy  as  contains  about  0-8  grra.  copper  is  dissolved 
1  4  c.c.  of  nitric  acid  and  4  c.c.  of  water  (in  the  case  of 
jun  metal.  5  c.c.  of  each  of  acid  and  water) ;   the  solution 
|i  heated  on  the  hot  plate,  without  boiling,  until  greasy 
'treaks  run  down   the  side  of  the   beaker,   diluted   with 
I'ater  (any  tin  present  being  now  filtered  off),  2  c.c.  of 
alphuric    acid    added,    and    diluted    to    about    2,50    c.c, 
ny  lead  being  allowed   to  settle.     The  solution  is  now 
lectrolysed  in  the  usual  way.     I  have  never  found  any 
ifBculty  in  precipitating  0-S  gi-m.  of  copper  in  18  hours, 
sing  4   Daniell   cells.     If   the   current  can   be   obtained 
'irough  a  resistance  from  a  lamp,   1-5  grms.  can  easily 
e  separated  in  12  hours,  but  in  this  case  12  c.c.  of  sulphuric 
-id  must  be  added. 

The  rapid  electrolytic  method  was  recently  described 
!y  Price  and  Humphries  (this  .J..  1909.  p.  121). 
I  The  only  other  reliable  method  of  copper  assay  is  the 
j'dide  method.  It  has  been  stated  that  the  thiosulphatc 
plution  must  be  standardised  every  day  as  it  does  nut 
J3ep,  but  this  is  not  so.  I  have  repeatedly  tested  solutions 
.^er  keeping  them  6  weeks  and  using  them  every  day, 
id  there  has  not  been  the  slightest  alteration  in  strength, 
ertain  precautions  must  be  taken — the  solution  must 
.3  kept  in  a  bottle  with  a  well  fitting  stopper,  in  a  dark 


cool  cupboard,  free  from  acid  fumes.  The  burette, 
containing  the  solution,  when  not  in  use,  must  be  kept 
full  and  corked  with  a  sound  cork.  Another  objection 
urged  against  the  method  is  that  the  blue  colour  returns 
after  a  time  ;  but  with  careful  working,  there  is  .no  danger 
of  this.  The  solution  must  be  free  from  nitrites  and  not 
too  dilute.  For  all  commercial  work  I  use  a  solution 
(1  c.c.  =0-01  grm.  of  copper)  made  by  dissolving  40  grms. 
of  "  Hypo  "  crystals  in  1000  c.c.  of  distilled  water  and 
filtering  the  solution ;  this  is  standardised  against  pure 
copper,  the  copper  contents  of  which  have  been  accurately 
determined  electrolytically.  Three  lots  of  about  0-4  grm. 
each  are  dissolved  by  warming  in  500  c.c.  flasks,  with 
4  c.c.  of  nitric  acid  and  4  c.c.  of  water,  and  the  solutions 
heated  on  the  hot  plate  until  the  neck  and  sides  of  the 
flasks  appear  greasy,  and  diluted  to  about  70  c.c.  ;  sodium 
carbonate  solution  is  added  till  a  decided  precipitate 
forms,  when  4  c.c.  of  50  per  cent,  acetic  acid  is  added, 
the  neck  of  the  flask  washed,  and  the  solution  diluted 
to  about  150  c.c.  ;  the  solution  is  now  well  shaken  with 
3  grms.  of  potassium  iodide  and  allowed  to  stand  for 
one  minute,  and  then  titrated  with  the  thiosuljihato 
solution,  1  or  2  c.c.  being  run  in  at  a  time,  and  4  c.c. 
of  starch  solution  being  added  when  within  3  or  4  c.c. 
of  the  end. 

An  assay  of  brass,  accurate  within  0-2  per  cent.,  can 
be  obtained  in  half  an  hour  by  the  iodide  method  ;  the 
results  are  as  accurate  as  the  electrolytic  methods. 

Analysis  of  commercial  coppers. 

It  is  not  possible  to  use  one  standard  method  for  all 
coppers.  Separate  quantities  must  be  weighed  out  for 
nearly  every  estimation. 

Copper  and  lead. — ^The  best  method  to  estimate  these 
two  metals  in  electrolytic  copper  is  to  dissolve  about 
2  grms.  in  8  c.c.  of  nitric  acid  and  8  c.c.  of  water  as  described 
above,  then  add  10  c.c.  of  sulphuric  acid,  and  electrolyse. 
The  lead  may  be  weighed  on  the  spiral  as  peroxide,  but 
it  will  probably  only  be  present  in  traces.  When  the 
electrolysis  is  completed  the  cone  and  spiral  are  rapidly 
transferred  to  a  beaker  of  clean  water  and  washed  in 
the  usual  way.  There  is  no  danger  of  either  copper  or 
lead  redissolving  if  this  is  done  quickly  ;  the  elaborate 
washing  and  syjihoning  described  in  some  text  books 
is  unnecessary.  The  lead  oxide  must  be  washed  in 
distilled  water  only,  not  in  alcohol. 

The  analysis  of  a  tough  copper  or  Chili  bar  is  carried 
out  as  above,  using  1  grm.,  or  2  grms.,  if  the  liighest 
degree  of  accuracy  is  required.  In  the  case  of  a  copper 
containing  over  0-2  per  cent,  of  lead  the  latter  should 
be  separately  estimated  in  1  or  2  grms.  in  a  solution  • 
containing  only  nitric  acid,  the  copper  being  estimated 
in  a  separate  lot.  Copper  cannot  be  correctly  determined 
in  a  solution  containing  only  nitric  acid,  especially  if 
the  copper  contain  arsenic.  In  the  presence  of  10  c.c. 
of  sulphuric  acid  and  sufficient  nitric  acid,  arsenic  and 
antimony  are  never  deposited  with  the  copper. 

Bismuth  must  be  accurately  deteiinined  to  O-OOI  per 
cent.  This  can  only  be  done  by  the  colorimetric  method. 
The  modification  I  use  is  as  follows  ; — 10  grms.  of  the 
copper  are  dissolved  in  35  c.c.  of  nitric  acid  and  35  c.c. 
water,  excess  of  acid  boiled  o!if,  and  ammonia  added  until 
the  solution  is  neutral.  Ammonium  carbonate  solution 
is  then  added  in  excess  and  the  solution  kept  nearly  boiling 
for  6  hours,  when  the  precipitate  is  filtered,  washed,  and 
dissolved  in  4  c.c.  of  dilute  sulphuric  acid,  and  the 
solution  diluted  with  water  to  about  150  c.c.  5  grms. 
of  potassium  iodide  and  5  c.c.  of  dilute  sulphurous  acid 
(1  part  of  the  satuiated  solution  and  10  {)arts  water), 
are  now  added,  and  the  solution  is  boiled,  and  tie  cuprous 
iodide  filtered  off.  If  the  solution  is  yellow  2  cr  3  c.c. 
dilute  sulphurous  acid  solution  are  added  ;  if  the  colour 
is  permanent,  bismuth  is  present.  The  solution  may  be 
diluted  to  500  c.c.  and  100  c.c.  compaied  coknimctrically 
in  a  Nessler  glass,  against  the  colour  formed  by  adding 
a  standard  solution  of  bismuth  to  a  solution  of  potassium 
iodide  containing  a  Uttle  sidphurous  add.  No  graviuietrio 
method  of  estimating  bismuth  in  copper  is  of  any  value. 
Arsetiic. — Various  methods  of  estimating  arsenic  in 
copper  have  been  described,  the  most  generally  used 
being    the    various    distillation    methods.     I    have    not 
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fonnd  it  necessary  to  add  calcium  chloride  to  the  ferric 

chloride  niixtui-r  to  get  the  whole  of  the  arsenic  over, 
provided  fuiuiDg  hydnKhloric  aeid  is  ii8e<l  «nd  the  dis- 
tillution  carried  out  slowly.  For  this  estiiuntion.  from 
2  to  5  gnus,  of  the  copper  are  slowly  boiled  for  i  liour 
with  -l)^rin8.  of  ferric  o.xide  dissolved  in  21HJ  c.c.  of  liiiiiing 
hydrochloric  ncid.  The  solution  is  then  distilled  slowly 
till  about  50  c.c.  arc  left.  The  whole  opcintion  takes 
about  2  hours.  All  the  ai'senic  is  found  in  the  distillate, 
and  is  estimated  by  titration  with  iodine  solution  (I  c.c. 
=01101  grm.  of  arsenic)  in  the  usual  way,  after  neutralising 
with  nuinionin,  faintly  acidifying  with  hydrochloric 
acid,  and  adding  a  decided  excess  of  sodium  bicarl)oiiatc 
(about  3  gnns).  If  calcium  chloride  is  added  tf)  the  ferric 
chloride,  the  arsenic  can  lie  distilled  over  in  a  slioiter  time, 
but  if  antimony  is  present  it  is  liable  to  come  over  at  the 
higher  temperature  and  give  high  results. 

Antimony  is  also  conveniently  estimated  by  distillation. 
The  methotl  is  described  fully  by  Oibb  (this  J.,  lltOl, 
184).  It  is  best  to  make  a  separate  distillation  for  arsenic. 
The  ])ix'cii)itate  of  iron  carbonat*'  containing  the  arsenic 
and  antimony  is  dissolved  in  hydrocliloric  acid  as  described 
by  t-Jibb,  the  solution  evapomted  to  incijjient  dryness, 
after  about  OL'.')  grm.  of  pure  copper  is  added  to  reduce 
arsenic  and  antimony,  hydrochloric  acid  is  added  and 
the  solution  distilled  again  (there  is  no  need  of  a  tlier- 
mometer) ;  the  arsenic  is  completely  removed.  Zinc 
clUoride  solution  is  added  and  the  antimony  distillate 
8e])anitely  collected.  It  is  necessary  to  add  3  additions 
of  .'i  c.c.  each  of  fuming  hydrochloric  acid  to  rcmo\e  all 
the  antimony,  and  the  solution  must  consist  practically 
of  fused  zinc  chloride.  For  tough  coppers  5  grms.  are 
sufficient,  for  "Best  Select"  10 grms.,  and  electrolytic 
20  crms. 

The  electrolytic  method  gives  good  results,  the  antimony 
and  arsenic  being  precipitated  together  with  iron  as 
basic  carbonate,  as  in  the  distillation  method.  The 
precipitate  is  dissolved  in  5  c.c.  of  dilute  hydrochloric 
acid  and  the  .solution  diluted  to  100  c.c.  treated  with 
hydrogen  sidphide,  and  filtered  through  a  hardened  pa|>er, 
the  preci))itate  being  well  washed  with  hydrogen  sulpliide 
solution.  The  antimony  and  arsenic  are  di.ssolved  out 
by  passing  10 c.c.  of  waini  sodium  sulphide  solution 
several  times  througli  the  filler,  and  the  solution  diluted 
to  oO  c.c,  and  electrolysed  after  adding  5  c.c.  of  hydrogen 
peroxide  solution.  It  is  best  to  use  electrodes  of  platinum 
foil  about  2  in.  by  1  in.  The  antimony  is  deposited 
in  from  0  to  8  hours,  it  can  be  identified  by  the  usual 
tests.  Owing  to  the  purity  of  commeivial  copper  now- 
a<lays  antimony  is  seldom  present  except  in  trjiccs. 

Tin  is  seldom  found  in  eop|)er.  If  a  slight  white 
precipitate  forms  on  dissolving  10  or  20  grms.  in  nitric 
acid  free  from  chlorine,  the  solution  is  diluted  to  afjout 
nOO  c.c,  and  allowed  to  stand  for  48  hours,  after  decanting 
the  top  Uquid,  the  solution  is  diluted  and  digested  with 
5  grms.  of  tartaric  acid  for  4  hours  on  the  hot  plate  ; 
if  the  precipitate  docs  not  dissolve,  it  consists  of  tin 
and  can  be  filtered  off  and  weighed. 

I'hoiphorus  does  not  occur  in  refined  copper  except 
in  minute  traces.  The  method  of  estimation  depends 
upon  the  kind  of  copper.  Many  manufactured  cop|>ers, 
such  as  tubes,  rods,  et*^'.,  contain  phosphonis.  If  arsenic 
is  not  present  10  grms.  are  dissolved  in  nitric  acid,  and 
the  phosphonis  precipitated  with  ammonium  molybdatc, 
and  then  convertetl  into  magnesium  phosphate  in  the 
usual  way.  When  arsenic  i.s  present  it  must  be  removed 
by  means  of  hydrogen  sulphide,  and  the  phosphorus 
estimated  in  the  filtrate. 

Sulphur  occnn  in  refined  copper  in  traces  only.  10  grms 
are  dissolved  in  nitric  acid,  the  solution  is  diluted,  2 
or  3  drops  of  hydrochloric  acid  added,  let  stand  overnight 
to  remove  any  silver,  liltertvl  through  two  ashless  pajx^rs, 
evaporated  twice  to  dryness  with  hydrochloric  acid, 
and  pi-ecipitatod  with  barium  chloride.  In  Chili  bar 
copper  2  grms.   are  sufficient. 

Jron  and  nirkrl  are  estimated  by  diR.soIving  10  gi  ms. 
in  3.'>  c.c.  of  nitric  acid  and  .35  c.c.  of  water,  boiling  off 
acid  fumes,  diluting,  and  eleetrolysinp.  If  the  electric 
current  can  be  obtained  from  a  main  supply,  most  of 
the  copper  can  be  precipitated  after  adding  10  c.c.  of 
sulphuric    acid,    the    remainder    being    precipitated    with 


hydrogen  sulphide.   The  solution  is  evaporated  to  dryness,      , 
adding  2  c.c.  of  nitric  acid  towards  tlie  end.     The  iron      t 
is  precipitated  with  ammonia,  and  tlie  filtrate  electrolysed      ' 
after  adiliiig  I  grm.  of  ammonium  oxalate.      If  liyiliogen 
sul]>liide  has  to  be  use<l  to  si'parate  the  coi)ix-r,  the  solution 
isdiluttxl  toll  litres  and  hydrogen  .sulphide  passed  through 
it  for  2  houi>.     The  j>rcci])itate  is  tilt<-ivd  tlirough  several 
filters,    previously    washeil    with    hydrochloric    acid   and 
distilled  water  to  remove  iron.     The  filtrate  is  boiled  to 
dryness,  adding  2  c.c.  each  of  nitric  and  sulphuric  acids 
towards  the  end.     The  iron  and  nickel  an'  separated  as 
above.     It  is  not  necessary  to  separate  cobalt. 

Oxiffjrn. — Several  proee8.ses  by  rt-iluctitui  in  hydrogen 
have  been  projiosed  for  this  estinuition.  .-Vrehbutt's 
method  is  simi)le  and  very  accurate  The  prtK'e.ss  is 
describcil  in  detail  in  flu-  .\nalyst  (25.  p.  2.">3).  Ihe 
analysis  of  mattes  and  similar  material  can  be  carried 
out  similar  to  ])ure  co|)per.  using  5  or  10  grms.  according 
to  its  purity. 

Analysis  of  tptller. 

The  only  impurities  present  in  sufli<ienl  ijuantity 
in  modern  sirelter  to  concern  a  metallurgist  ait>  tin, 
lead,  cop])cr,  and  iron,  very  rarely  cadmium,  aiirl  in  some 
spelters  aluminium.  There  is  usually  a  diflcri'nce  in 
price  of  10s.  and  £1  a  ton  between  distilled  s|>eltcr  and 
remeltcd  s|)elters.  Very  often  iTineltcd  s|Mlter  is  of  Ijetter 
quality  than  some  distilled  speltc'-s,  and  it  is  sold  as 
distilled  si«'lter.  It  is  often  ])o.ssilile  to  say  whcllicr 
a  spelter  is  distilled  or  remelted  from  the  analysis.  If 
copiXT  is  det»'Cted  the  spelter  is  almost  certainly  remeltcd. 
If  from  0-2  per  cent,  to  0-5  jx-r  cent,  of  tin  is  present 
as  well  as  copper  there  is  no  doubt  the  s]x'lter  is  remelted. 
Nearly  all  remelted  spelteis  contain  over  01  per  cent 
iron.  It  is  said  that  aluminium  is  put  in  nmcltctl  sjieltor 
to  brighten  it  ;  but  1  have  never  come  across  any.  The 
effect  of  cadmium  is  to  cause  the  sjx'Iter  to  have  a  line 
grained  fracture,  quite  different  to  ordinary  six-lter. 
For  lead,  tin,  copjxjr,  and  iron,  20  gnns.  are  dissolved 
in  40  c.c.  of  sulphuric  acid  and  240  c.c.  of  water.  If  the 
action  is  too  vigorous,  it  must  be  modified  by  cooling. 
When  the  zinc  is  nearly  <li.ssolvcd  the  solution  is  filtered 
and  tlu'  precipitate  wi'l  washed,  li-on  is  determined  in 
the  filtrate  liy  litiation  with  permanganate.  The  precipi- 
tate is  washed  into  a  beaker.  !•"•  c.c.  of  nitiic  acid  ad<le<l. 
and  the  whole  bt)ileil,  diluted  to  100  c.c.  :  if  a  j)iecipit«te 
of  stannic  oxide  is  present,  it  is  filtered  off,  the  filtrate 
evaporated  until  copious  acid  fumes  are  evolved  after 
adding  10  c.c.  of  sulphuric  acid,  diluted  with  water, 
allowed  to  stand  3  hours  or  better  overnight,  and  the 
lead  sulphate  filtered  off  and  washed  with  dUutc  sulphuric 
acid  in  the  usual  way  :  the  filtrate  can  be  electrolysed 
for  the  remainder  of  the  lead  and  the  copper  ITiii 
solution  frequently  contains  some  of  the  iron,  which 
can  be  precipitated  with  ammonia. 

Alinninivm,  if  present,  goes  into  sobilion  with  the 
bulk  of  the  iron  ;  it  must  Im*  <letenuined  on  a  s<-parate 
20  grm.  lot. 

Cndmium  is  estimated  on  a  se|)iirate  20  gnu.  lot ; 
part  of  it  dissolves  with  the  iron  and  can  Ix;  precipitated 
by  passing  a  slow  current  of  hydrogen  sul|)hide  for  st 
least  2  hours.  The  portion  left  with  the  lead  is  precipi- 
tated by  hydrogen  sulphide  after  separating  lead  u 
sulphate  and  any  copper  by  electrolysis.  The  cailmiuDi 
is  weiehed  as  suli>hide  on  dried  filter  papers. 

In  high  grade  s|y'lters  containing  99-8  per  cent,  of  zinc, 
upwards,  the  only  metals  jircscnt  are  lead  and  iron. 
It  IS  best  to  work  on  40  grms.  At  present  there  is  no 
sufficient  accurate  electrolytic  method  of  estimating 
zinc  direct  in  spelter — it  is  always  found  by  difference. 
Any  method  of  .sampling  zinc  by  nibbing  it  to  |X)w(ler 
in  a  hot  ladle  ia  vahieless.  Several  plates  must  Ix'  drilled 
through  in  .several  places  to  get  a  g(«xl  sample. 

The  complete  analysis  of  Ica'l.  tin,  and  antimonj 
is  not  required  in  a  cop|>er  works,  the  commercial  rnet*I» 
bring  sufliciently  jnire.  The  analysis  of  aliiininium 
presents  no  special  difficulty.  10  gnns.  should  Ik-  taken 
for  the  estimation  of  silicon,  eopjx'r.  and  iron.  Xo  other 
metal  is  pnsent  as  a  rule.  The  aluminium  is  calculated 
by  difference. 
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Nickel. — In  tho  case  of  cube  nickel,  a  large  number  of 
;ube.s  should  be  broken  uj),  and  10  or  20  grms.  dis.solved 
n  80 — 100  c.c.  nitric  acid,  the  solution  is  evaporated 
:o  dryness,  after  adding  200  c.c.  of  hydrochloric  acid, 
leated  on  the  air  bath  for  i  hour,  treated  with  20  c.c. 
)f  hydrochloric  acid  and  water,  and  the  silica  filtered  off. 
rhc  filtrate  is  received  into  a  1000  c.c.  flask  ;  an  aliquot 
iirt,  equal  to  1  grni.  of  nickel,  is  treated  with  hydrogen 
lulphide  to  remove  copper,  evaporated  to  drjniess,  and 
I  c.c.  of  nitric  acid  added  to  o.xidise  iron,  which  is 
)recipitated  Ijy  ammonia  as  usual.  The  filtrate  is  received 
ato  a  porcelain  dish,  dilute  sulphuric  acid  added  till  the 
ree  ammonia  is  neutralised,  then  a  further  5  c.c.  of 
lulphurie  acid  in  excess ;  it  is  now  evaporated  until 
inlphuric  acid  begins  to  volatilise,  when  water  is  added, 
,hen  ammonia  in  e.xcess  and  1  grm.  of  ammonium  o.xalate, 
iml  the  solution  electrolysed  at  fi0°  C.  A  separate  portion 
equal  to  5  grms.)  of  the  1000  c.c.  is  used  for  determining 
jopper  and  iron. 

Carl)on  is  usually  present  in  cube  nickel,  but  is  not 
■equircd  to  V)e  determiried  for  the  German  silver  trades, 
.f  ncce.ssary,  the  carbon,  which  is  present  in  the  free 
itate,   can   be  estimated   by  coml)ustion. 

Sulphur  is  estimated  on  a  separate  portion  of  the 
1000  c.c.  by  precipitation  as  barium  sulphate. 

Anali/ses  of  alloi/s. — Alloys  can  be  divided  into  several 
'.lasses^  such  as  various  brasses,  gun  metals,  manganese 
aronzes,  aluminium  bronzes,  white  metals,  and  the 
niscellaneous  alloys. 

In  the  analysis  of  brass  copper  and  zinc  are  determined 

in  1  grni.  by  electrolysis  as  described  for  copper,  but  only 

!  CO.  of  sulphuric  acid  is  added.     The  zinc  is  determined 

iither  electrolytically  or  the  ferrocyanide  method.     From 

i  large  experience  of  the  volumetric  ferrocyanide  method 

'  believe  it  to  be  far  more  accurate  than  usually  supposed 

ffovided     it   is    carried    out   under   standard    conditions 

rhe  solution  containing  the  zinc  is  evaporated  to  about 

00  c.c.,  ammonia  is  a/lded  in  excess,  and  the  solution 

ust  heated  to  boiling  and   filtered  into  a  9-inch   basin, 

rith  hot  water  containing  a  little  ammonia  ;   the  solution 

J  m;ule  just  acid  with  hydrochloric  acid,  a  further  2  c.c. 

re  aflded,  and  the  solution  is  diluted  to  about  700  c.c. 

nd  licated  to  boiling.     The  ferrocyanide  solution  ( 1  c.c.  = 

■01  L;rm.zine)  i.s  abided,  2  or  .3  c.e.ata  time  with  continuous 

irnng,  to  within  3  or  4  c.c.  of  the  end,  the  solution  is 

sain   boiled.    I    c.e.   of  a  saturated  solution  of  uranium 

cetato  is  added,  and  the  ferrocyanide  added  a  drop  at 

time,    until   the   solution   is   faintly   brown.     The   end 

■,i''l  inn  is  very  sharp.     If  a  trace  of  copper  is  present  the 

111    leaction    is    best    obtained    with    spots    of   nraniura 

I'i'tate  on  a  white  tile  in  the  usual  way.     The  ferrocyanide 

standardised  against  pure  electrolytic  zinc.     The  assay 

accurate  to  within  '05  per  cent.,  working  on  1  grm.  of 

vans. 

The  determination  of  traces  of  tin,   load,   and  iron  is 

mi'   on   a  or   10  grms.   by  dissolving  in  nitric   acid   to 

liarate  tin,  evaporating  with  20  e.c.   of  sulphuric  acid 

11  copious  fumes  are  evolved,  taking  up  with  water  and 

jtering  otT  the  lea<l  sulphate   after  standing  overnight ; 

he  iron   is   precipitated   with   ammonia  as   usual.     This 

•lethod  is  sufficiently  accurate  for  comratjrcial  purposes, 

it  for  exact  work  the  small  amount  of  lead  in  solution 

'ust  be  separated  by  electrolysis,  and  added  to  the  main 

ircentage.     An   exact   .analysis   requires   the   separation 

'   the  small  amount  of  nickel,   which  is  often  present. 

bout  7  grms.  are  dissolved  in  nitric  acid  and  the  copper 

parated     by    hydrogen     sulphide    or    by    electrolysis; 

e  solution  is  evaporated  to  dryness  and  tho  zinc  separated 

sulphide  in  an  acetic  acid  solution,  as  described  rmdcr 

'irman  silver.    A  double  separation  is  usually  necessary 

it  is  difiicult  to  get  rid  of  all  the  zinc  by  one  precipitation. 

If  nickel  is  determined  by  electrolysis.     In  special  cases 

sonic  may  be  looked  for  and  determined,  as   described 

I  der   copper. 

.'The  commercial  analysis  of  gun  metal  is  simple,  but  the 
tailed  accurate  analysis  is  very  complex.  An  ordinary 
alysis  requires  copper,  tin,  zinc,  lead,  and  iron.  1  grm. 
dissolved  in  5  c.c.  of  nitric  acid  and  5  c.c.  of  water, 
le  solution  is  evaporated  until  the  sides  of  the  beaker 
pear  greasy,  diluted  to  about  50  c.e.  with  hot  water, 
owed    to    stand,  and    the    .stannic    oxide    filtered' off, 


and  washed  with  hot  water.  For  commercial  analyses 
it  can  be  ignited  and  weighed  as  stannic  o.xide,  as  it  will 
not  contain  more  than  0-2  per  cent,  copper.  The  copper 
and  zinc  are  determined  as  in  brass,  the  iron  and  lead 
on  a  separate  sample,  using  from  3  to  5  grms.,  according  to 
tlie  amount  of  lead  present.  If  an  exact  analysis  is 
required  the  following  must  be  looked  for  ;  copper,  tin, 
antimony,  arf5enic,  lead,  iron,  nickel,  zinc,  phosphorus, 
and  sulphur.  The  copper,  tin,  and  zinc  are  determined 
on  1  grm.,  but  the  small  percentage  of  copper  (and  lead 
in  gun  metal  containing  over  2  per  cent,  of  lead)  must  be 
determined,  by  fusing  with  about  2  grms.  of  a  mixture 
of  dry  sodium  carbonate  and  sulphur  in  equal  parts, 
boiling  with  water,  and  filtering  off  the  lead  and  copper 
sulphides,  which  are  then  dried  and  ignited  ;  the  ash  is 
dissolved  in  a  few  drops  of  nitric  acid  and  diluted  to  50  c.c. 
in  a  small  beaker  and  electrolysed.  I  use  small  electrodes 
of  platinum  foil.  The  copper  and  lead  are  calculated 
to  oxide  and  deducted  from  the  stannic  oxide,  the  per- 
centage of  copper  being  added  to  the  main  bulk. 

The  percentage  of  antimony  (which  is  counted  as  tin 
in  comuiercial  analyses)  is  determined  on  a  separate 
2  grm.  lot.  The  impure  tin  oxide  is  fused  with  2  grms. 
of  sodium  hydroxide  in  a  silver  crucible,  the  melt  dissolved 
in  water,  the  solution  acidified  with  hydrochloric  acid  and 
the  antimony  precipitated  by  boiling  with  iron  wire.  The 
antimony  is  dissolved  in  10  c.c.  brominated  hydrochloric 
acid  and  estimated  by  the  bromate  method  (Chemical 
News,  95,  No.  2462).  The  percentage  of  antimony  is 
deducted  from  the  percentage  of  tin  ;  both  oxides  contain 
practically  the  same  percentage  of  metal. 

Arsenic  is  deterntined  by  distillation  and  the  percentage 
calculated  to  arsenic  oxide  and  deducted  from  the  tin. 
Phosphorus  is  determined  on  a  separate  5  grm.  lot ;  the 
tin  oxide  is  fused  with  potassium  cyanide  and  the 
phosphorus  obtained  in  solution. 

If  tho  lead  exceeds  3  per  cent.,  it  is  determined  on  a 
2  jtrm.  lot ;  the  small  amount  carried  down  with  the  tin 
must  be  separated  by  fusion  with  sodium  carlionate  and 
sulphur,  and  the  amount  in  solution  from  the  lead  sulphate 
precipitate  must  be  estimated  electrolytically.  Iron  is 
determined  in  the  lead  portion.  Nickel  may  be  present 
in  small  quantity  and  is  separated  as  described  under 
brass.  Sulphur  is  very  often  present  in  quantity  up  to 
0-2  per  cent.  It  is  determined  liy  digesting  2  grms.  with 
nitric  acid,  removing  tin,  evaporating  to  dryness  with 
hydrochloric  acid,  and  precipitating  as  barium  sulphate. 
In  the  analysis  of  manganese  bronzes,  sterro-metal, 
etc.,  copper  and  zinc  are  deternuned  on  1  grm.,  practically 
as  described  for  brass,  the  only  difference  being  that  after 
evaporating  the  solution  is  made  just  alkaline  with 
ammonia,  then  bromine  is  added  until  a  deep  red  colour 
appears,  when  the  solution  is  allowed  to  stand  for  one 
hour,  and  boiled  with  excess  of  ammonia  to  precipitate 
iron  and  manganese  ;  the  zinc  is  estimated  in  the  filtrate. 
Tin  and  lead  are  estimated  as  in  brass,  using  5  grms. 

Manganese,  iron,  and  aluminium  are  estimated  in  a  5 
grm.  lot,  separating  the  tin  as  oxide,  and  copper  with 
hydrogen  sulphide  or  by  electrolysis.  The  filtrate  is 
evaporated  to  dryness,  adding  4  c.c.  of  nitric  acid  towards 
the  end  ;  the  residue  is  dissolved  in  HCI,  and  iron  and 
aluminium  separated  by  the  acetate  process  ;  the  acetate 
precipitate  is  dissolved  in  hydrochloric  acid,  and  diluted  to 
250  c.c.  In  one  lot  of  100  c.c.  the  iron  and  aluminium 
are  prcci[)itatcd  together  with  ammonia  and  the  iron 
is  titrated  in  another  100  c.c.  The  manganese  is  precip- 
tated  with  ammonia  after  adding  bromine  in  the  usual 
way.  For  the  accurate  analysis  of  German  silver  1  grm. 
is  dissolved  in  nitric  acid,  and  the  copper  separated  liy 
electrolysis  as  for  brass.  The  solution  containing  nickel 
and  zinc  is  evajiorated  to  dryness,  the  residt;e  taken 
up  with  water  and  a  few  drops  of  hydrochloric  acid, 
transferred  to  a  500  e.c.  beaker,  a  solution  of  sodium  car- 
bonate added  till  a  decided  precipitate  forms,  when  100  c.c. 
glacial  acetic  acid  are  added  :  the  bulk  of  the  solution 
must  not  exceed  300  c.c.  When  perfrclly  cold,  a  stream 
of  HoS  is  ]iassed  through  the  solution  for  one  hour,  at 
the  rate  of  about  2  bubbles  per  second  ;  the  zinc  precipitates 
as  pure  white  zinc  sulphide,  which  can  be  filtered  through 
2  Swedish  filters,  washed  with  a  solution  of  hydrogen 
sulphide,'  and   weighed   as  sulphide.     The  nickel   filtrate 
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is  evaporated  with  I'd  c.r.  of  sulphuric  noid  till  copious 
fuiuoii  are  ovolvcil,  tlihitcil,  eK'ctroly8c<l  for  nickil,  after 
adding  nnimonia  aiui  1  gnu.  of  aminoniuiu  oxalate.  The 
above  separation  is  complete  so  long  as  the  acetic  acid 
solution  is  perfectly  cold  and  saturated  with  hydrogen 
sulphide. 

The  small  quantities  of  tin,  lead,  and  iron  are  determined 
on  a  10  ijrm.  lot  as  for  brass.  The  analysis  of  cupro. 
nickel  for  copper  and  nickel  is  best  carrietl  out  by  electro- 
lysis, the  copjK'r  being  separated  as  under  brn.ss,  using 
0'8  grm.,  and  the  nickel  in  the  solution.  XicUci  clectro- 
Iy3<.'s  should  always  be  carried  out  in  a  sulpl\ate  solution 
oontaiaing  aiunionium  sulphate  and  1  grm.  of  ammonium 
cvalate.  Cupro-nickel  coins  usually  contain  1  j«r  cent, 
zinc,  and  are  analysed  as  (jerman  silver. 

Cupro-mnnganese  is  tested  for  copper,  iron,  and 
manganese.  1  "rm.  isdissolvcd  in  nitric  acid  and  the  copper 
separated  l)V  electrolysis.  Tile  small  ainouni  of  manganese 
deposited  on  the  spiral  is  dissolved  in  a  few  e.c.  of  hot 
hydrochloric  acid,  a.id  added  to  the  main  bulk,  the 
manganese  and  iron  Ijcing  separated  by  the  acetate 
process. 

I'hosphor-copper  is  tested  for  copper  and  phosphorus. 
1  grm.  is  dissolved  in  nitric  acid  and  the  copper  separated 
by  electrolysis,  the  phosphorus  being  separated  by  the 
magnesia  process  in  the  solution  from  the  copper. 

SUicon-ropper  is  tested  for  copper  and  silicon.  1  grm. 
is  dissolved  in  10  e.c.  of  aqua  regia,  evaporated  to  dryness, 
and  heated  in  an  air  bath  to  render  silica  insoluble  ;  the 
residue  is  taken  up  with  hydrochloric  acid  and  filtered  to 
remove  silica,  and  the  filtrate  is  evaporated  with  10  e.c. 
of  sidphuric  acid  till  copious  fumes  are  evolved  and  then 
electrolysed  for  co])per. 

Aluminium  bronzes. — 1  grm.  is  diissolved  in  nitric  acid 
and  the  copper  determined  tlectrolytieally ;  the 
aluminium  is  determined  by  precipitationwith  ammonia 
for  technical  purposes,  the  iron  is  not  determined,  as  it  is 
only  present  in  small  quantity.  For  its  iletermination 
5  grins,  are  dissolved  in  nitric  acid  and  the  copwr  separated 
by  electrolysis  or  hydrogen  sulphide  ;  after"  evaporating 
the  filtrate  to  dryness  an<I  o.xidising  with  nitric  acid, 
the  iron  is  .separated  by  a  double  prccijiitation  with  sodium 
hydro.\ide  and  (inally  rediasolvcd  in  hydrochloric  acid 
and  precipitated  with  ammonia. 

Aluminium  brass  is  ordinary  brass  containing  1  per  cent. 
or  2  per  cent,  of  ahiniiniuuL  The  aluminium  is  separated 
with  ammonia,  after  .sejiarating  copper.  It  is  analysed 
practically  the  same  as  ordinary  brass. 

Pho'plwr  tin. — The  only  constituent  required  is  the 
phosphorus.  1  grm.  is  digested  with  10  e.c.  of  nitric 
acid,  the  tin  oxide  and  jihosphorus  are  filtered  off,  drietl, 
ignited  and  fused  with  potassium  cyanide,  the  phosphorus 
l)eing  weighed  as  magnesium  phosphate. 

Ftrro-zinc. — The  only  constituents  required  are  iron 
and  zine.  10  grms.  are  dissolved  in  ',10  e.c.  of  hydrochloric 
acid  and  10  e.c.  of  nitric  acid,  and  diluted  "to  500  e.c. 
The  zinc  is  determinc<l  in  2.5  e.c.  volumetrically  and  the 
iron  in  another  50  o.c.  by  bichromate. 

White  m'ttUs  may  Iw  ilivided  into  three  groups: 
1.  The  rich  tin  alloys.  2.  The  rich  lead  alloys.  3.  The 
zinc  alloys. 

There  is  no  satisfactory  and  simple  method  which  can 
be  applied  to  all  these  alloys.  In  the  case  of  an  jinknown 
alloy,  a  qualitative  test  must  precede  the  quantitative 
analysis.  The  method  described  by  Frcseniiis  is  the  most 
accurate  ;  antimony  is  estimated  by  the  bromate  method. 
In  the  case  of  a  Babbitt  metal  containing  over  70  per  cent, 
of  tin,  after  getting  a  representative  sample  in  fine  |iowder, 
1  grm.  is  dioesled  with  t)  e.c.  of  nitric  acid  and  t>  e.c.  of 
water,  diluted,  and  the  precipitate,  which  contains  the 
whole  of  the  tin  and  antimony,  and  a  little  copper  and  lead 
is  filtered  off.  The  filtrate  is  evaporated  with  10  e.c. 
of  suli)hurio  acid  to  remove  lead,  which  is  filtered  off  and 
weighed.  The  filtrate  is  electrolysed  for  copper  and  any  load 
left  in  solution  as  for  br.iss.  the  zinc  Wing  determined  in 
the  solution.  The  precipitate  of  tin  ami  antimony  oxides 
is  ignited  and  weighed,  then  fn.sed  with  a  mi.vturc  of  dry 
sodium  carbonate  and  sulphur,  and  the  sulphides  of  cnpix  r 
and  lead  filtered  off  and  determined  as  de.serilKHi  under 
gun  metal  The  weights  of  copixT  and  lead  found  are 
calculated  to  oxides    and    deducted    from    the    tin    and 


antimonj'  oxides,  as  these  latter  contain  the  same  pWil 
eentages  of  metal.  From  the  percentage  of  ini.\ed  metali 
found,  the  percentage  of  antimony  found  liy  the  broniat 
nu'thofi  (Chemical  News,  95,  No.  24IV2)  is  deducted,  leavii  . 
the  puix-  stannic  o.xide.  The  bromate  method  of  antimoii 
assay  is  very  accurate  ;  as  miieh  as  10  ]K'r  cent,  ciippei 
has  no  effect  on  it  provided  the  solution  after  rcductie? 
with  sodium  sulphite  is  boiled  long  enough  to  ^eoxidi^ 
the  cojqKT.  In  the  case  of  rich  leiid  alloys,  the  oiiii 
precipitate  may  contain  2  or  3  |ht  cent,  of  lead,  and  n 
alloys  containing  zinc,  some  of  it  is  nearly  always  fouiii 
with  the  tin  o.Mde.  The  pota,ssium  bromate  staiidan 
solution  must  be  kept  in  a  well  corked  bottle,  in  the  darl, 
and   in  a  cool  place,  it  must  be  standardised  every  ueel\ 

Bismuth  occurs  in  small  quantity  up  to  1  jier  cent 
in  some  white  metals;  it  may  be  separated  will 
ammonium  carbonate  after  removing  the  lead. 

It  has  recently  Ix'en  suggested  in  .VmiTica  that  standnn 
methods  of  analysis  should  1  c  adopted  by  the  c',p|» 
trade  ;  thcr.iis  much  to  be  said  in  favour  of  such  a  jiropiuuil 
liut  there  is  no  one  method  which  will  suit  every  nll<i\ 
Two  or  three  metho<ls  are  wanted  which  have  been  provi' 
to  give  accurate  results,  and  the  exact  conditions  <■ 
working  must  bo  known,  and  it  is  with  a  view  to  hel 
to  get  standard  conditions  in  the  cop]>er  and  brass  induBli 
that  this  papi>r  has  been  \vritten. 

DiscnssioK. 

The  Chairman  said  similar  standardisation  work  *i|| 
undertaken  some  years  ago,  as  far  as  iron  and  stoel  wen| 
concerned,  by  a  committee  of  the  British  Association,  an' 
although  he  believed  no  standard  methods  had  been  laii 
down,  the  investigation  was  a  most  useful  one.  as  it  hn^ 
brought  to  light  errors  in  proce,ss<'s  that  were  in  coTi.stan 
use  in  many  lal>oratorics.      In  agricijtun — particulailv  !■ 
America— ofticiol  methods  of  analysis  had  been  laid  d.mi 
and   in   this  country,    too,    quite   recently    the   Boani  . 
Agrictilturc  bad  scheduled  processes  to  bo  followinl  in  tLi 
valuation    of    feeding    stuffs    and    manures.     Sir.    Ijewi 
suggested  that  in  a  certain  material  the  inoisturt^  should  Ih 
determine<l  by  heating  the  sample  in  a  jioivelain  eapsuii 
over  a  naked  llame,  a  second  heating  at  a  higher  temiicrs 
ture    being   em|)loyed    to    ascertain    the   organic    matter 
That  was  a  barbarous  i)rocedure,  which  ought  not  to  hm 
a  place  in  any  laboratorj' — works  or  otherwise — for  i" 
valuation  of  eopiK-r-containing  material.     .\s  reganbl 
uniform  relative  accuracy  of  the  electrolytic  method  i 
the  iodide  method  for  the  determination  of  cop|)or,  hitl 
personal  experience  was  distinctly  in  favour  of  the  fommtl 
The  analysis  proeee<led  automatically,  and  the  tumofthll 
balance  did  not  permit  the  uncertainty  that  the  retuniintl 
colour  occasionally  did   in  the  volumetric   method.     Mt 
Lewis  stated  that   the  presence  of  cadmium  altered  th 
fracture  of  the  spelter.     What   was  the  least  percontw  I 
))resent  in  the  metal  that  could   readily  bo  detootad  bjl 
thi>  eye  of  an  exiH-ricnced  man  ? 

Dr.  T.  S.  I'HK  K  sai<l  he  did  not  consider  one  eva|M)r«Uul 
with  hydrochloric  acid  sufficient  to  get  rid  of  nitric  acid 
ho  always  evaporate<l  several  times.  Why  wer<>  250  c.< 
of  electrolytes  used  for  the  electrolysis  of  copper  solution!" 
In  his  paper  (this  .1.,  I'.tOit,  "117)  Mr.  Lewis  ratlin- 
criticised  the  small  volume  of  electrolyte  used.  Now  « 
essential  principle  in  electrolytic  analysis  was  to  use  a 
small  a  volume  of  electrohto  as  possible  in  order  to  g< 
out  the  last  traces  of  cop|>er.  Ho  thought  1.50  o.c,  w« 
plenty.  Had  the  author  accurately  calibrated  hi 
measuring  flasks,  piyiotte-s,  and  burettes,  and  did  he  tad 
those  calibrations  into  account  when  doing  his  a»»»v 
If  he  did  not,  the  iodide  assay  could  not  bo  as  corrwt  » 
the  direct  electrolytic  analysis.  Thiosulphatc  sulutie 
might  keep  well  in  a  concentrated  solution,  l>ut  it  did  m 
keep  in  dilute  solution,  say  a  .Y/.'><*  t>r  .V/lOO, 

Ho  (Dr.  I'rice)  also  called  attention  to  the  moder 
apparatus  in  which  the  bottle  was  directly  eonDecIo 
with  the  burette  all  the  time.  In  the  eWtrolytic  assay  ' 
lea<l  in  fairly  |iuni  bra.s.s.  to  what  temperature  was  i 
nc<e.ssary  to  heat  tli(^  lea<l  |)eroxide  formed,  in  order  I 
drive  off  the  wat<r  and  get  it  of  constant  weight?  H 
beli.'vcl  it  was  about  230°  C.  In  regard  to  the  sviggestio 
of  estimating  nickel  doctnilylieally  fnmi  a  solution  coi 
taining  ammonium  oxalate  he  (Dr.  Price)  pointed  out  lh» 
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'in  numerous  papers  it  had  been  shown  that  carbon  was 
'always  deposited  witli  the  nickel.  The  accurate  method 
was  to  use  a  strongly  ammoniacal  solution  of  tlie  sulphate, 
aiumoniuni  suljihate  being  added  to  make  the  electrolyte 
conduct  better.  It  was  not  even  necessary  to  have  the 
inickcl  present  as  sulphate,  as  had  been  recently  shown  ;  it 
[could  be  present  as  nitrate  or  chloride,  so  long  as  the 
isolution  was  strongly  ammonicaal  and  contained 
'ammonium  sulphate. 

I     Prof.  T.  TtiKNER  said  the  first  move  iu  the  direction  of 

istandardisation  of  metal  analyses  was  the  production  of  a 

■series  of  samples  of  standard  steels  by  the  International 

Committee,  through  its  English  section,  in  connection  with 

jthe    British    Association.     He    (Prof.    Turner)    was    the 

|;ustodian  of  these  samples,  which  were  still  available  for 

Ireference.     A  great  deal  had  been  done  recently  in  other 

directions  in  connection  with  the  analysis  of  cast  iron  : 

md     the     American      Foundrymen's     Association      had 

ippninted  a  committee  and  issued  suggestions  for  standard 

lunhods  for  cast  iron.     The  Brassfounders'  Association  of 

America  was  considering  the  question  of  standard  methods 

lor  the  analysis  of  brass.     Mr.  Stead  was  reading  a  paper 

iit   the    forthcoming    International    Congress    of    Applied 

pheniistry  on  the  standard  methods  for  iron  and  steel.     He 

1  Prof.  Turner)  had  recently  received  a  copy  of  a  report 

Drepared  by  a  number  of  American  chemists,  the  object  of 

•vhich  was  to  introduce  standard  methods  for  the  sampling 

iiad  analysis  of  iron  ores.     Some  of  the  suggestions  in  this 

I'eport  were  very  interesting.     For  instance,  they  had  been 

|n  the  habit  of  estimating  moisture  on  a  relatively  small 

lample.     The  standard  method  now  adopted  by  the  whole 

)f  the  chemists  in  connection  with  the  Carnegie  steel  plants 

ind  others  in  America  was  to  use  2  kilos,  for  the  estimation. 

inot  hci-  siitrgestion  made  in  this  report  was  the  precipitation 

)f  manganese  by  ammonium  persulphate.     Personally  he 

Ihought  that  method  was  likely  to  be  an  improvement  on 

!;he  bromine  method,  as  the  use  of  bromine  in  the  laboratory 

ivaa  always  somewhat  objectionable.     He  would  be  glad 

[o   have    fuller    particulars    of    the    cyanide    process    for 

cparating  phosphorus  from  the  tin  residue — the  phosphor- 

)r(inze. 

Ml'.  J.  M.  Levy  pointed  out,  iu  connection  with  the 

ssay    of   copper    materials    at    the     smelters,    that     one 

;iiirially  required  to  know  the  percentage  of  copper  very 

ajililly  to  control  the  fm-uace  working.     One  had  to  use 

ithci  the  cyanide  assay  or  the  rapidly  rotating  electrode. 

•lany  smelters  still  relied  on  the  cyanide  assay  as  being 

uffii  ient  to  give  a  good  idea  of  the  amount  of  copper  in 

he  matte  during  the  furnace  run.     He  regarded  the  use 

f  zinc  for  separating  copper  as  an  extremely  good  method. 

if  had  done  a  fair  amount  of  work  on  this  method  ;    it 

uiil   an   advantage  in   that  one   was  enabled   to  do   two 

^siLvs  at  once,  if  one  had  to  estimate  iron  as  well  as  copper. 

he-  iron  could  be  determined  at  once,  and  the  reduction 

f  ii'Mi  acted  as  an  indicator,  for  when  the  iron  was  reduced 

II  the  copper  had  been  precipitated.     Would  not  Mr.  Lewis 

ccommcnd    the   ferric   chloride   method   in   precipitating 

is(  nic  and  antimony  as  the  arseniates  and  antimoniates 

f  iion  instead  of  the  prolonged  complex  distillation  ? 

Jlr.  A.  E.  Johnson  said  ho  prefeiTed  the  electrolytic 

aethod  with  rotating  electrodes  for  determining  copper, 

inc,   and   nickel,    both   on   account   of   its   rapidity   and 

conracy.     Mr.  Lewis  mentioned  in  his  description  of  the 

rscnic    distillation    method    that    no    thermometer    was 

ceded,  but  if  antimony  were  present,  and  one  did  not 

arefully  w.atcli  the  distilling  flask,  it  was  liable  to  go  up 

0  such  a  temperature  that  the  antimony  would  come  over 

nd  would  then  be  titrated  as  arsenic  to  give  high  results. 

lo  testified  to  the  usefulness  of  the  suction  method  for 

Uing  burettes  by  clamping  each  burette  to  a  bottle  and 

rranging  it  that  the  solution  might  be  sucked  from  the 

ottlc.     This   method  saved   much   time.     Why   did   Mr. 

«wis  separate  the  copper  in  estimating  manganese  and 

on    in    manganese    bronze  ?      Why    not    take    a    large 

Willi  ity,  separate  out  the  tin  and  lead  in  the  way  done  for 

ia~^.  then  precipitate  the  iron  and  manganese  together 

y  ammonia,  filtering  off  and  estimating  them  separately 

fter  re-solution  and  re-precipitation  from  the  combined 

recipitates  ? 

Mr.    F.    H.    Alcock    said    that    thiosulphate    solutions 
'eaknrlihan  40  grms.  per  litre  did  not  keep  at  all  well.     It 


was  thought  that  the  decomposition  was  set  up  by  sulphur- 
loving  bacteria.  The  addition  of  a  few  drops  of  carbon 
bisulphide  improved  its  keeping  properties.  He  kept  his 
dccinormal  solution  in  a  stoppered  amber-coloured  bottle 
and  in  the  dark.  The  starch  solution  mentioned  would 
keep  six  months  or  more  if  a  little  benzene  were  added  to 
the  mucilage  at  the  time  of  making.  A  mixture  of 
potassium  iodide  solution  and  starch  mucilage  would  not 
keep  ;  it  would  quickly  develop  a  blue  colour,  but  with  a 
little  benzene  it  %vovdd  keep  for  at  least  three  years.  Had 
Mr.  Lewis  met  the  presence  of  cobalt  in  spelter  ?  He  had 
found  recently  spelter  containing  traces  of  this  element, 
but  did  not  know  its  source.  Some  of  the  methods 
described  were  rather  costly.  For  example,  in  separating 
zinc  from  nickel,  100  c.c.  of  glacial  acetic  acid  were  used. 
He  thought  the  word  determination  of  percentage 
should  bo  used  in  "  estimation,"  for  the  latter  applied 
more  to  pecuniary  value.  Had  Mr.  Lewis  ever  determined 
the  amount  of  zinc  in  white  metals  by  rendering  the  solution 
slightly  alkaline  with  sodium  bicarbonate  and  then  adding 
a  solution  of  potassium  cyanide  in  excess  as  passing 
through  the  .solution  so  prepared  sulphuretted  hydrogen 
which  eliminated  the  zinc  as  sulphide  ?  He  could  then 
proceed  easily  with  the  copper  and  nickel  determinations. 

Mr.  Lewis,  in  reply,  said  that  all  methods  of  analysis 
in  the  copper  trades  were  adopted  solely  from  a  commercial 
point  of  view,  copper  being  a  comparatively  expensive 
metal.  It  might  seem  a  barbarous  method  to  determine 
moisture  in  copper  scale  by  heating  in  a  porcelain  dish  until 
all  fumes  are  driven  off,  yet  if  scale  were  bought,  the 
moisture  contents  of  which  had  been  determined  by 
heating  in  a  steam  oven  for  5  or  6  hours,  and  then  sold  it  to 
a  smelter  who  removed  2  per  cent,  of  oil  by  heating  in  an 
iron  pan,  each  percentage  of  oU  meant  a  loss  of  10s.  per 
ton.  He  did  not  know  the  smallest  percentage  of  cadmium 
required  to  alter  the  fracture  of  zinc,  but  0'5  per  cent, 
turned  the  coarse  crystalline  fracture  into  a  very  finely 
crystalline  one,  and  0-2  per  cent,  gave  quite  a  different 
fracture  to  ordinary  zinc.  To  remove  nitric  acid  com- 
pletely ho  always  evaporated  to  dryness  twice  with  fuming 
hydrochloric  acid.  In  regard  to  the  bulk  of  solution 
used  in  an  electrolytic  copper  assay,  when  using  stationary 
electrodes  and  about  1  grm.  of  copper,  if  the  deposition 
of  cop])cr  is  facilitated  by  using  a  concentrated  solution 
the  deposition  of  impurities  such  as  arsenic  is  also 
facilitated.  There  was  a  great  difierence  in  depositing 
copper  from  a  chemically  pure  salt  and  depositing  it  from 
commercial  bar  copper. 

Accurately  graduated  apparatus  for  the  iodide  assay 
could  be  obtained  at  rather  a  higher  ])rice  than  ordinary 
graduated  apparatus.  He  used  one  burette  for  that  work 
only.  He  used  to  keep  the  thiosulphate  solution  in  a 
self-filling  burette,  but  abandoned  it,  as  it  was  impossible 
to  keep  the  solution  under  the  conditions  necessary  to 
keep  it  from  deteriorating,  namely,  in  a  cool,  dark  place, 
free  from  acid  fumes  ;  such  a  condition  was  difficrlt  to 
obtain  in  an  assay  laboratory. 

As  regards  the  weighing  of  load  peroxide  deposited 
eleetrolytically,  he  only  estimated  the  small  amount  left 
in  solution  after  separating  the  bulk  with  sulphuric  acid  ; 
as  it  only  amounted  to  a  few  mgrms.  it  made  no  practical 
difference  whether  it  was  dried  at  100°  C.  or  200°  C.  In 
the  case  of  commercial  copper  containing  over  0-2  per  cent, 
of  lead,  he  heated  it  at  about  200°  C.  He  never  estimated 
large  quantities  of  lead  eleetrolytically.  It  was  quite  true 
that  iu  presence  of  5  or  6  grms.  of  ammonium  oxalate  in  a 
nickel  electrolytic  assay,  using  a  concentrated  solution, 
the  deposited  nickel  contained  carbon,  but  if  only  1  grm. 
were  added  and  the  solution  diluted  to  250  c.c.  the  nickel 
did  not  contain  carbon.  I  have  noticed  a  deposition  of 
carbon  on  the  spiral.  The  presence  of  ammonium  sulphate 
was  essential  to  get  a  good  deposit.  The  estimation  of 
arsenic  by  co-precipitation  with  iron  was  doubtless 
necessary  in  the  assay  of  ores  and  mattes,  but  was  not 
necessary  in  refined  copper. 

Mr.  Johnson's  remarks  about  distillation  of  arsenic  and 
antimony  were  quite  correct  when  using  a  concentrated 
.solution  and  very  little  acid,  but  in  presence  of  a  largo 
amount  of  hydrochloric  acid  the  arsenic  came  off  long 
before  the  temperature  is  raised  sufficiently  for  the 
antimony  to  oomo  over.     In  the  jpreqipit^tion  of  iron. 
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manganese,  and  alnminiam  toeothor  in  an  ainiuuniacal 
solution  of  copper,  it  was  diflioult  to  get  all  tlnMiliiuiiniuin 
out  of  solution,  and  thu  separation  of  the  comwr  from  ii 
large  bulk  of  iron  precipitate  was  difficult.  Tho  copper 
mu.st  bo  separated  first.  He  had  never  come  across  cobalt 
in  zinc.  He  had  not  tried  separating  zinc  fi*om  nickel 
and  copper  in  a  cyanide  solution.  Tho  separation  of 
phosphorus  in  tho  tin  oxide  ])rec:pitate  was  an  old  pnx-ess  ; 
the  privipitato  was  fuseil  with  about  '2  gnus,  of  pure 
jx)tassium  cyanide  for  2  or  3  minutes  to  reduce  the  tin  to 
metal,  tho  jihosphorus  forming  phosphate.  It  was 
extracted  with  hot  water  and  filtered  into  a  porcelain  dish, 
40  c.c.  of  hydrocliloric  acid  added,  the  liltrato  evaporated 
to  dryness,  and  the  residue  taken  up  with  a  few  drops  of 
hydrochloric  acid  and  about  20  c.c.  of  water  ;  tho  solution 
is  filtered,  1  grm.  of  citric  acid  dissolved  in  water  added 
to  the  filtrate,  then  ammonia  in  excess,  any  pivcipitate 
formed  being  littered  off.  20  c.c.  of  magnesia  mixture 
wore  then  added,  and  tho  jirccipitatcd  phosphate  weighed 
in  the  usual  way  ;  the  total  volume  of  solutioa  should  not 
exceed  150  c.c. 


New  York  Section. 


Meeting  held  at  Chemists'  Club  on  Friday,  April  23rd,  1909. 


MK.   MAXIMTUAU  TOCH   IN   THE   CHAIR. 
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THE  DETERMINATION  OF  COTTONSEED  HULLS 
IN    COTTONSEED   MEAL. 

BY   0.    S.    FRAPS. 

Comparison  of  the  composition  of  cottonseed  meal 
and  cottonseed  hulls  leads  one  to  suppose  that  it  should 
bo  possible  to  secure  a  reagent  which  would  remove 
cottonseed  meal  almost  completely,  while  affecting  the 
hulls  to  a  slight  extent  only.  This  is  the  princijile  upon 
which  the  proposed  method  for  estimating  hulls  in  cotton- 
seed meal  is  based.  The  method  adopted  after  a  consider- 
al)lc  numl)er  of  trials  is  as  follows  : — 

Two  grms.  of  the  meal  are  extracted  with  ether  on  a 
hardened  filter  paper,  transferred  to  a  tall  beaker,  and 
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200  c.c.  of  boiling  water  and  20  c.c.  of  N 15  sodioin 
hydroxide  solution  are  added.  A  round-bottomed  flask 
filled  with  water  is  jilaced  on  the  beaker  to  act  u 
condenser,  and  the  w  liole  is  boiled  for  tliirty  minutes, 
filtered  through  a  thin  layer  of  asbestos  and  a  three-inch 
Hirsch  fuiniel,  the  residue  washed  thoroughly,  transferred 
to  a  porcelain  crucible,  and  dried  to  a  constant  weight, 
woiehed,  ignited,  and  weighed  again.  Tho  loss  in  weight 
is  the  insoluble  residue.  In  order  to  apply  this  method, 
it  is  necessary  to  know  the  quantity  of  insoluble  residue 
yielded  by  cottonseed  hulls,  and  by  cottonseed  moal 
of  high  purity. 

Seventeen  samples  of  moal  were  sifted  to  remove  hulls 
as  thoroughly  a.s  possible.  The  quantity  of  insolubta 
residue  was  found  to  be  as  follows  : — Maximum.  13-33  per 
cent.  ;    minimum,  S-22  percent.  :   average,  10'4t)  i>er  ceot. 

Sixteen  samples  of  meals  of  high  purity  wore  scleotad. 
They  contained  from  4-85  to  (i-73  )mt  cent,  of  crude  fibn, 
and  yielde<i  tho  following  amounts  of  insoluble  residue : — 
Maximum,  14-09  per  cent.  :  mininuitn,  U-Vo  per  cent,  j 
average.  11-3H  i>er  cent.  None  of  these  samples  w»i| 
free  from  hulls.  It  apiM-jirs  probable  that  a  meal 
from  hulls  should  contain  less  than  10  ]M>r  cent, 
insoluble  residue,  estimated  according  to  our  method. 
While  a  meal  containing  10  per  cent,  insoluble  rt'jiidue 
contains  some  hulls,  a  moal  yielding  this  quantity  of 
insoluble  residue  is  certainly  of  high  purity. 

Twenty  samples  of  cottonseed  hulls  wore  subji 
to  analysis,  with  the  following  results : — 'Maximuni, 
77'87  per  cent.  ;  minimum.  (>!M)1  per  cent.  :  avcragt^ 
75-22  i>er  cent.  It  appeai-s  that  hulls  yield  75  per  osotj 
insoluble  residue,  on  an  average.  I'or  the  ap)>roxi 
estimation  of  eottons<*d  hulls  in  cottonseed  meal,  tks 
following   method   is  therefore   ])roi>osed  : — 

Determine  tho  quantity  of  insoluble  matter  as  provii 
described.  Subtract  10  per  cent,  from  the  i)ercenl 
found  to  bo  present,  and  add  one-third  of  the  resii 
The  total  is  the  ajiproximatc  percentage  of  hulls  in  thi 
meal,  in  excess  of  the  ([uanlity  in  meals  of  highest  purit^^ 
Suppose,  for  example,  15  per  cent,  of  woody  fibre 
present  in  a  given  moal ;  subtracting  10  |>er  cent.  • 
adding  one-third  of  the  remainder  gives  us  ()*68  per  oei 
excess  hulls  |>re.sent.  The  quantity  of  hulls  which  shonU 
be  allotti^il  in  meal  is  a  subject  of  further  study. 

Credit   is   ilue    to   assistant  chemist,   J.    T.    Cruao, 
most  of  tho  analytical  work  refern^d  to  above. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Ra^t^ng  liquids  ;   Apparilu.i  for .     H.  P.  \V.  Esping, 

Niissfo,  Sweden.  Eng.  Pat.  9283,  April  29,  1908. 
A  VBSSKI,  provided  with  a  valved  liquor  inlet  and  a  liquor 
outlet  is  suspended  in  the  body  of  the  liquid  which  is  to 
be  elevated,  being  bung  from  one  arm  of  a  bent  lever 
supported  above  the  liquid  tank.  A  second  similar 
vessel  or  a  counterpoise  is  suspended  from  the  other 
arm  of  the  lever.  The  fulcrum  of  the  lever  is  situated 
below  the  level  of  the  point  of  attachment  of  the  vessels. 
The  first  vessel  is  also  connected  to  a  supply  of  compressed 
air  by  a  flexible  pipe  and  the  liquor  outlet  is  connected 
to  the  valved  rising  main  by  another  Hcxible  pipe.  The 
supply  of  compressed  air  is  controlled  by  a  valve  operated 
by  the  lever.  The  apparatus  works  in  the  following 
manner  :  When  the  vessel  is  full  of  liquid,  it  sinks  and 
pulls  over  the  lever,  opening  the  air  valve.  Compressed 
air  enters  the  vessel  and  forces  the  liquid  out  through 


the  rising  main.  As  soon  aa  the  liquid  has  been  fonie< 
out  by  the  compressed  air,  the  vessel  rises,  the  lever  i 
reversed,  shutting  the  air  off,  and  the  vessel  commence 
to   fiU   again.— W.  H.  C. 

Mixing,  kneading  and  working  up  matt  rials.  O.  Bertram 
Halle  a/S.,  Germany.  Eng.  Pat.  12,076,  June  3,  190t 
Under  Int.  Conv.,  Jlai-ch  25,  1908. 
To  ensure  thorough  mixing,  either  the  material  or  th 
support  carrying  the  kneading  tool,  or  both,  are  subjecti^ 
to  an  intermittent  rotary  movement  relatively  to  th 
operating  movement.  This  is  effected  by  imparting  1 
the  material  or  the  vessel  containing  it  an  inlermitt<'ii 
movement  and  to  the  tool  a  continuous  swinging  e 
rocking   movement. — W.  H.  C. 

Separating  solidn  [pfot]  from  liquids  ;  Centrifugal  mnckini 

for .      A.  J.  Hoult,  London.     From  W  .  H.  Hradlo 

Chicago,  111.,  U.S.A.  Eng.  Pat  25,300,  Nov.  24,  190^ 
The  jR'at  is  first  crushed  until  it  forms  a  mixtun-  of  th 
consistency  of  cream  and  this  is  then  fed  continuoutl 
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through  the  pipe,  1,  into  the  ccutrifugal  separator 
i  chamber,   A.   A',   A^,   which  is  rotated  from   below.     It 

passes  over  the  spreader  plat^,  33,  into  the  separating 
■  chamber,  45,  provided  with  radial  phites.  A*,  to  prevent 
:  the  hqiiul   washing  away   the   sohd   matter.     The   latter 

passes  to  tlie  annular  compacting  chamber,  2,  from  the 

upper  part  of  which  it  is  forced  out  by  means  of  the 
!  plough,    52,    through    the    conduit,    53.     The    liquid    is 

discharged  through  the  radial  openings,  4. — W.  H.  C. 

Separating    and    soHin//    materials.     C.     Seek,    Dresden, 
Germany.     Eng.  Pat.  4684,  Feb.  25,  1909. 

The  materials  to  be  separated  are  j)assed  between  rollers 
and  fed  through  a  shoot  formed  by  two  endless  webs 
rotating  in  the  same  direction  on  to  a  rapidly  rotating 
.roU  or  disc  formed  either  of  hard  or  resilient  material. 
The  particles  rebound  from  the  roll  or  disc  at  different 
iiiglcs  according  to  their  size  md  specific  gravity,  and 
ire  Lolleeted  in  separate  receivers  placed  below. — VV.  H.  C. 

Fyromtlnr.     C.  B    Thwing,  Philadelphia,  Pa      U.S.  Pat. 
910,399,  April  27,  1909. 

The  pyrometer  consists  of  a  tube  having  a  non  re.Hecting, 
leat-absorbing  inner  surface.  The  tube  has  an  opening 
it  the  outer  end  provided  with  a  protecting  shield  of 
iii'  .1  and  a  thermo-electric  couple  at  the  inner  end.  The 
irat  radiations  gathered  by  the  tube  are  concentrated 
ipon  the  junction  of  the  thermo-couple  by  a  bright 
unnel-shaped   reflector. — W.  H.  C. 

Oislilliiu/  apparatus.     M.   B.   Blouke,  Chicago,   111.     U.S. 
Pat.  919,685,  April  27,   1909. 

?HE  Still  has  a  corrugated  bottom  which  is  provided  with 
.  flushing  discharge  port  on  one  side.  The  still  is  fed  with 
farm  water  from  the  condenser  jacket,  the  inlet  being  on 
he  opposite  side  to  the  flushing  discharge  port  and 
irovided  with  a  deflecting  plate  within  the  still  to  direct 
he  water  on  to  the  bottom  during  the  flushing  operation. 

— W.  H.  C. 

u//i.     F.   Macarthy,   Assignor  to  Sayre  and  Fisher  Co., 
Sayrcville,  N.J.     U.S.  Pat.  919,902,  April  27,  1909. 

'UE  claim  is  for  a  kiln  built  above  a  series  of  flues  having 
re-grates  at  one  end.  The  fire-gases  pass  from  the  flues 
ito  the  kiln  through  openings  in  the  floor  of  the  latter, 
'he  openings  in  the  floor  are  provided  with  dampers 
perated  through  openings  in  the  side  walls  of  the  kiln. 

— W.  H.  C. 

>ryirtg  apparatus.     K.   Grauer,   Los  Angeles,  Cal.,      U.S. 
Pat.  920,050,  April  27,  1909. 

NtTMBER  of  semi-cyhndrical  perforated  troughs  having 
imi-cylindrical  perforated  covers  and  screw-conveyors 
iapted  to  move  the  material  forward  are  arranged  one 
bove  the  other  in  a  casing.  Fans  are  arranged  between 
le  troughs  to  produce  a  current  of  air  through  the  ' 
arforations.  The  material  to  bo  treated  is  fed  into  one 
id  of  the  uppermost  trough  and  is  discharged  from  the 
jposite  end  into  the  trough  next  below  and  so  on  to  tho    | 


lowest  trough  from  which  the  material  is  discharged. 
It  may  then,  if  desired,  be  elevated  to  the  uppermost 
trough  of  a  second  series  and  so  on. — -W.  H.  C. 

Heating  solid,  liquid,  or  gasmus  bodies,  by  utilising  the 
heat  of  reaction  of  the  combimition  of  sulphur  with  other 
bodies,  chiefly  metals.  A.  Lang.  Fr.  Pat.  395,536, 
Oct.  21,  1908. 

A  MIXTURE  of  powdered  or  melted  sulphur  with  an 
appropriate  metal  is  placed  in  a  tube  and  the  reaction  is 
started  by  the  apphcation  of  a  high  temperature,  obtained 
by  igniting  an  incandescing  mixture,  to  any  point  of  the 
sulphur  mixture.  The  tube  is  placed  in  contact  with  the 
material  it  is  desired  to  heat. — W.  H.  C. 

Filter  with  laths  (Venetian   .shutters)  for  liquids  or  gases. 
A.  Tixier.     Fr.  Pat.  395,542,  Oct.  21,  1908. 


The  principle  of  the  filter  is  based  upon  the  arrangement 
of  the  filtering  material  (sand)  in  what  is  practically  a 
U-tube  having  one  leg  longer  than  the  other,  the  sand 
being  confined  by  laths,  and  filtration  being  possible  in 
either  direction.  The  impure  liquid  from  the  reservoir, 
a,  passes  througli  the  valve,  /,  and  enters  the  space  behind 
the  curved  shield,  i,  which  prevents  the  disturbance  of 
the  surface  of  the  sand,  /,  retained  by  the  laths,  h,  and  the 
partition,  c.  The  Uquid  passes  through  tlie  sand,  /,  d, 
and  is  discharged  through  the  layer  of  pebbles,  g,  into  the 
fUtered-Uquid  reservoir,  b.  When  it  is  necessary  to  clean 
the  filter,  the  valve,  j,  is  closed,  and  k  opened  and  the 
water  flows  out  of  k,  carryi.:g  away  any  deposit  and  some 
of  the  sand.  The  sand  thus  carried  away  is  washed  and 
returned  to  tho  filter  through  m.  When  it  is  necessary 
to  change  the  whole  of  the  sand,  the  valve,  o,  is  opened 
and  the  sand  flushed  out. — W.  H.  C. 

Filtering     liquids.     C.     H.     Perrin.     Fr.     Pat.     396,061, 
Dec.   16,  1907. 

The  apparatus  is  practically  a  filter-press  arranged 
vertically,  the  pasty  or  fibrous  filtering  medium  being 
supported  on  perforated  trays. — W.  H.  C. 

Filtration    of    liquids.     J.     Resines.     Fr.     Pat.     396,173, 
Nov.  9,  1908. 

The  liquid  is  fed  into  the  drum  of  a  centrifugal  machine 
and  is  driven  by  the  centrifugal  force  through  tho 
cylindrical  portion  of  the  drum,  wliich  is  formed  of  a 
suitable  filtering  medium,  the  impurities  being  retained 
by  the  latter.— W.  H.  C. 

Pulverisation,  dispersion,  and  mixing  of  liquids  ;    Process 

and   apparatus   for   the   .     Pages,    Camus,   et   Cie. 

and   P.   Bardy.     Fr.    Pat.   396,476,   Jan.   27,    1908. 

The  claim  is  for  an  atomising  jet  in  which  the  angle  of 
dispersion  and  tho  length  of  the  jet  of  atomised  hquid 
are  adjusted  and  regulated  by  simply  adjusting  tho 
speed  and  pressure  at  which  the  liquid  or  hquids  enter 
the  gyratory  chambers  or  channels  of  tho  atomiser. 
^^         ^  -W.  H.  C. 
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Vaporisation  and  concentration  of  liquids  hy  ntoniiMtion. 

Pag^s.  Camns,  ot  Cie.  and  P.  Bardy.    Fr.  Pat.  3!1(i.ti22, 

Jan.  31.  1908. 
The  claim  is  for  eSocting  the  evaporation  of  liiiuids. 
the  generation  of  stoani,  the  washing  of  gases  with  liquids, 
and  other  analogous  opc^rations  by  delivering  the  liquid 
into  the  apparatus  In  the  finely-divided  condition  pro- 
duced  by  atomisation. — W.  H.  C. 

Absorption    and    reaction    lowers ;     Automatic    sprinkling 

device  lor  .     F.   Klute  and  H.   Ising.     lier.    I'at. 

209,27t),  April  Iti.  1!K)7. 
The  sprinkling  liquid  flows  from  the  supply  tank  into  a 
vessel  provided  with  a  Hoat-valvc.  From  this  vessel 
several  valvetl  outlet  pijx-s  lead  into  a  common  piiw 
connertod  with  the  supply  pipe  of  the  distributing  device 
above  the  tower.  In  order  to  vary  the  amount  of  liquid 
supplied  to  the  distributing  device,  one  or  more  of  the 
valves  aro  completely  opened  or  closed.  In  the  usual 
forms  of  apparatus  in  which  the  supply  is  regulated 
by  partially  opening  or  closing  the  valve  in  the  single 
pijx)  leading  from  tlie  vessel  containing  the  float-valve, 
the  narrow  o|K<ning  thus  left  is  liable  to  become  obstructed 
by  foreign  matter. — A.  S. 

Dryimj  mctcliine  ;   Continuous .     J.  Black,  A.  H.,  H., 

and  A.  B.  Lennox,  Newcastlo-on-Tyno.  U.S.  Pat. 
921,351,  May  U,  191)9. 

See  Eng.  Pat.  1455  of  1908  ;   this  J.,  1909,  234.— T.  F.  B. 

Filter;     Mechanical    pressure    for    water.      E.     H. 

Alvord.     Fr.   Pat.   396,481,  July  25,   1908. 

See  U.S.  Pat.  894,996  of  1908  ;  this  J.,  1908,  886.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

National  Physical  Laboratory.     Memorandum  as  to  photo- 
metric units.     May,    1909. 

In  order  to  determine  as  accurately  as  possible  the 
relations  between  the  photometric  units  of  the  United 
States,  France,  Germany,  and  Great  Britain,  comparisons 
have  been  made  at  different  times  during  the  past  few 
years  between  the  unit  of  hght  maintained  at  the  Bureau 
of  Standards,  Washington  ;  at  the  I,aboratoire  Central 
d'Electricit.-,  Paris;  at  the  PhysikaUsch-Technische 
Koichsanstalt,  Berlin,  and  at  the  National  Physical 
Laboratory,  London. 

The  unit  of  light  at  the  Bureau  of  Standards  has  been 
maintained  through  the  medium  of  a  series  of  incan- 
descent electric  lamps,  the  values  of  which  were  originally 
intended  to  be  in  agreement  with  tlie  British  unit,  being 
made   100/88  times  the   Hefner  unit. 

The  unit  of  light  at  the  Laboratoire  Central  is  the 
bougie  decimale.  which  is  the  twentieth  part  of  the 
standard  detinexl  by  the  International  Conference  on 
Units  of  1884,  and  which  is  taken,  in  accordance  with  the 
oxperimonts  of  VioUe,  as  0-104  of  the  C'arcel  lamp. 

The  unit  of  hght  at  the  Physikahseh-Tochnische  Rcichs- 
anstalt  is  that  given  by  the  Hefner  lamp  burning  at 
normal  barometric  pressure  (76  cm.)  in  an  atmosphere 
containing  8-8  Utres  of  water  vapour  pi-r  cubic  metro. 

The  unit  of  light  at  the  National  1  hysical  Laboratory 
is  that  given  by  the  10  candle  power  Harcourt  jK^ntane 
lamp  prescribed  for  use  by  the  Jletropolitan  Gas  Keferees. 
burning  at  normal  barometric  pressure  (76  cm.)  in  an 
atmosphere  containing  8  litres  of  water  vapour  per  cubic 
metre. 

As  a  result  of  all  the  comparisons  the  following  relation- 
ehips  aro  ostabhshed  between  the  above  unito : — 

The  p<'Utane  unit  has  the  same  value  within  the  errors 
of  experiment  as  the  bougie  decimale.  It  is  1-6  per  cent, 
less  than  the  standard  candle  of  the  l'nit«>d  States,  and 
II  per  cent,  gnater  than  the  Hefner  unit. 

The  Burx'au  of  Standards  (U.S.A.)  proposed  to  reduce 
its  standard  candle  by  1-6  per  cent,  provided  that  France 
and  Grvat  Britain  would  luiite  with  the  I'nitod  States 
in    maintaining    the   common    value   constant,    ami    with 


the  approval  of  other  countries  would  call  it  the  Inter- 
national candle.  The  National  Physical  Lal>oratory, 
London,  and  the  Laboratoire  Central  d'Electricitc,  Paris, 
have  agreed  to  adopt  this  proposal  in  respect  to  the 
photometric  standardisjition  which  they  undertake,  and 
the  date  agreed  upon  for  the  adoption  of  the  coinni»ii 
unit  and  the  cliange  of  unit  in  the  United  States  is  April  1, 
1909. 

The  following  simple  relations  will  theretort'  hold  after 
that    date  : — 

Proposed    New   Uait=  1  Pcntane  Camllc. 
•=  1   Bimgie  Di'ciliuiliv 
<=  1  .\merii'an  Cantllr. 
=  1-11  Hitaer  I'nit. 
=  0-104  Carcel  Unit. 
Therefore  1  H<-iiu-r  Uiut=0-90  of  the  proposi-d  Xi-w  I' nit. 

The  proposal  to  call  the  common  unit  of  liglit  to  be*. 
maintained  jointly  by  the  national  standanlising  labon-H' 
tories  of  tlie  United  States.  France,  and  (Ireal  Britain  ' 
the  "International  candle"  has  been  suliinitted  to  the 
International  Electrotechnical  Commission,  and  throughj—^ 
it  to  all  the  countries  of  the  world  which  are  >'cp''09e>>W|B'J 
on  that   Cominis.sion.  fW^ 

It  is  hoped  that  general  approval  will  be  set-ured,  and 
that  in  the  near  future  the-  term  "  International  candle" 
for  the  new  unit  will  have  official  international  sanction.  ^ 

Natural  ga.s  at  Baku.     Sec  III. 

Determining  thorium  in  monazite  sand.     Borelli.      See  '. 

Determining  cerium.     Metzger.     See  XX. 

Patents. 

Dthydration    of    moist    maleriaU^    more    tspecitilly 
Oberbayerischo    Kokswerlie    und    Fabrik    Chemi 
Producto  A.-G.     Fr.  Pat.  395,637,  Oct.  24,  1908.      ^| 

Tnr.  moi.1t   peat,  spread  in  layers,  is  brought  into  cl 
contact,    l)ut    without    great    pressure,    with    a    layer 
sphagnum  (bog-moss)  or  other  similar  absorbent  maf 
the  capillarity  of  which  is  greater  than  that  of  the  mal 
to  be  dehydrated.     The  moisture  absorbed  is  afterwi 
expressed    from    the    layer   of   sphagnum    which    ig 
rendered  fit  for  use  again. — W.  H.  C. 

Nitrogen   hydrophosphide  ;    Preparation   of  for 

buretting  alcohol  for  use  in  all  kinds  of  explosion 
A.  Barbier.     Fr.  Pat.  396,366,  Jan.  24,  1908. 

A  SOLUTION  of  white  phosphorus  in  benzol  is  sal 
with  a  mixture  of  hydrogen  and  nitrous  oxide  and 
up.     After  about    twelve   hours  a   slight    smell  of 
will  be  observed  indicating  that  the  reaction  is  com_ 
The  liquid  so  obtained  is  mixed   with  ah-ohol  for  DM  tt, 
explosion   motors. — W.  H.  C. 

Oas  gent  rating   plants.     C.    F.    Botley,    Hastings,  and  8y   S 
Cutler,  jun..  London.     Eng.  Pat.  «524.  April  16,  IflOBj 

The  claim  is  for  the  provision  of  a  spare  or  rejorv<>  Wl 
generator  for  a  water-gas  plant  to  bo  used  when  th*  i« 
ordinary  generator  has  to  be  thrown  out  for  roii»ir«,  it' 
order  to  avoid  the  ncccjisity  of  keeping  the  whole  «■ 
idle.  One  such  snare  generator  is  arranged  to  two  unit- 
of  plant,  and  can  be  connected  to  either  set  as  n-qiiirod. 

— w.  H.  a 


Producer-giui ;     Method    of    making 


E.    E.    SUek    * 


Pittsburg,  Pa.     U.S.  Pat.  921.173.  May  II,  liKfl). 


hi 
,     .  Ws 

Fuel  is  burned  in  an  U])-dranght  producer  hanng  t  ,^ 
vertical  front  wall  and  an  inclined  rear  wall,  so  that  tin  j^ 
sectional  an-a  of  the  fuel  column  is  greatest  at  the  t«p  o 
the  producer.  The  coal  descends  grailunlly  as  ashea  an 
removeil  from  a  water-trough  at  the  Iwttom  of  I  lie  pruiluoer 
and  fuel  is  adiniltod  at  a  regulated  rate  frcini  a  hop|>e 
tlxe<l  on  the  fi-ont  wall  of  th(-  prviducer.  so  that  the  frefl 
fuel  passes  across  the  to|)  of  the  fuel  IhhI  towards  the  nw 
wall.  .\  n>gnlate<l  sujjply  of  air  under  pressure  in  admitti" 
at  the  liotl<im  of  the  fuel  column. — A.  T.  L. 
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iJlectric    imandescence    lamps ;     Process    and    apparatus 

I   for  the  reduction  of  metallic  filaments  for  .     J.   M. 

I   CaneUo.     Fr.  Pat.  396,425,  Nov.   17,   1908. 

The  apparatus  is  for  the  reduction  of  metallic  filaments 
ly  heating  electrically  in  an  atmosphere  of  hydrogen. 
t  comprises  a  glass  bell  in  which  the  reduction  is  effected, 
,  main  switch  for  connecting  the  circuit  to  either  of 
ihree  leads  supplying  cuiTent  at  300,  500,  or  1500  volts, 
,n  amperemeter,  a  regulating  switch  for  adjusting  the 
•oltage  by  means  of  a  secondary  battery,  a  commutating 
witch,  and  a  circuit-brealier,  the  whole  being  arranged 
n  one  base  board.  The  glass  bell  is  held  between  two 
lorizontal  arms,  adjustable  vertically  on  a  standard, 
'he  bell  rests  on  a  rubber  ring  in  an  insulated  plate  on 
be  lower  arm,  and  is  pressed  down  to  mal^e  a  tight 
Dint  by  means  of  a  leaf  spring  fixed  to  the  upper  arm 
nd  depressed  by  a  cam.  A  passage  formed  in  the  lower 
rm  is  open  to  the  interior  of  the  bell,  and  is  connected 

0  the  vacuum  pump.  Tlie  insulated  plate  carries 
ertical  supports  for  the  filament  which  also  form  the 
;ads  and  one  of  these  supports  is  hollow  and  serves  for 
he  introduction  of  hydrogen.  The  tubes  leading  to  the 
acuum  pump  and  to  the  source  of  hydrogen  are  flexible, 
nd  may  bo  closed  when  desired  by  pressing  them  against 
he  base  board  by  means  of  small  cams.  The  circuit- 
reaker  comprises  two  mercury  contacts,  and  is  normally 

'  eld  open  by  a  spring  ;  rubber  discs  are  arranged  on  the 
lares  which  make  contact  with  the  mercury,  in  order 
h  prevent  splashing  when  the  switch  is  suddenly  closed, 
n  carrying  out  the  process  of  reduction,  the  bell  is  filled 
nth  liydrogen,  and  the  filament  brought  to  incandescence, 
'he  bell  is  then  removed,  and  the  filament  is  given  the 
esired  elongated  or  V-shape  by  means  of  a  small 
ivoted  weight,  carried  on  one  of  the  filament  supports 
'nd  moved  by  a  magnet.     The  filament  is  again  heated 

1  hydrogen,  the  voltage  being  regulated  according  to 
■  le  resistance.  To  prevent  distortion  of  the  filament. 
I  strong  permanent  magnet  is  placed  beneath  the  bell 
p  neutralise  the  earth's  field,  and  if  necessary  the  current 
I    reversed    by    means   of   the    commutator. — A.  T.  L. 

'hclric    incandescence    lamps ;     Process    for    preventing 

the  formation  of  cavities  in  filaments  for  in  their 

manufacture  from  colloidal  filaments.  H.  Kuzel.  Fr. 
Pat.  396,899,  Nov.  30,  1908.  Under  Int.  Con  v., 
Oct.   15,   1908. 

ILAMENTS  made  from  colloidal  metals  by  the  processes 
iscribed  in  Fr.  Pat.  359,025  of  1905  and  in  the  second, 
lird,  and  fourth  additions  thereto  (this  J.,  1906,  308, 
)84,  1085  ;  1907,  919),  are  liable  to  contain  small  or 
ongated  cavities,  formed  during  the  rapid  shrinkage 
hich  occurs  when  the  colloidal  filament  is  heated  by 
le  passage  of  a  current.  According  to  this  invention 
le  formation  of  these  cavities  is  prevented  by  heating 
le  colloidal  filaments  in  a  non-oxidising  atmosphere 
1  a  pressure  not  exceeding  150  mm.  of  mercury,  and 
feferably  lielow  40  mm.,  instead  of  at  atmospheric  or 
ightly  reduced  pressure.     In  carrying   out  the  process, 

current  of  gas  at  low  pressure  is  jjassed  through  the 
easel  in  which  the  filaments  are  heated,  and   this  vessel 

in  constant  communication  with  the  vacuum  pump, 
order  to  carry  away  the  gases  h  berated  from  the 
laments,  and  t-o  prevent  any  rise  of  pressure  due  to  heating. 
he  gases  used  consist  of  a  mixture  of  an  inert  gas  and  a 
ducing  gas,  for  example,  a  mixture  of  80  per  cent. 
'  nitrogen  and  20  per  cent,  of  hydrogen,  so  that  any 
r  leaking  into  the  vessel  may  not  attack  the  filaments. 
he  filaments  are  preferably  kept  under  tension  during 
le  heating.  The  process  is  specially  advantageous 
hen  the  colloidal  filaments  are  prepared  in  the  manner 
saoribed  in  Fr.  Pat.  371,799  of  1906  (this  J.,  1907,  434). 

—A.  T.  L. 

uel  for  internal  coinbustion  engines  of  the  reciprocating 

typi  ;     Mriinifn.ctvre    of    .     S.    Barth,    Diisseldorf- 

nixrcassel,  Germany.  Eng.  Pat.  19,928,  Sept.  22, 
1'.HI8.     Under  Int.  Conv.,  Aug.  6,   1908. 

:i:  I'r.  Pat.  394,386  of  1908  ;   this  .J.,  1909,  301.— T.  F.  B. 


Coke  ovens.  T.  von  Bauer,  Berhn.  Eng.  Pats.  6575, 
March  24,  1908,  and  6845  of  1909  (date  of  appl.,  March 
24,  1908). 

See  Fr.  Pat.  390,720  of  1908  ;  this  J.,  1908, 1103.— T.  F.  B. 

Coke  ovens.  L.  Bansart,  Yolimont,  Belgium.  Eng.  Pat. 
9377,  April  30,  1908.  Under  Int.  Conv.,  May  15, 
1907. 

See  Fr.  Pat.  390,204  of  1908  ;  this  J.,  1908,  1010.— T.  F.  B. 

Gas   retorts.     E.    Gennotte,    Brussels.     Eng.    Pat.   21,489, 

Oct.   10,   1908. 
See  Fr.  Pat.  390,563  of  1908  ;  this  J.,  1908, 1103.— T.  F.  B. 

Incandescence  filaments  for  electric  incandescence  lamps 
from    colloidal    elements ;     Process    for    the    avoidance 

of  hollow  spaces  in  the  production  of  .     H.  Kuzel, 

Baden,    Austria.     Eng.     Pat.    25,443,    Nov.    25,    1908. 
Under  Int.   Conv.,  Oct.   15,   1908. 

See  Fr.   Pat.  396,899  of  1908  ;    preceding.— T.  F.  B. 

Separating  solids  [peatj  from  liquids.     Eng.  Pat.  25,300. 
See  I. 

Measuring    the    explosive   and   calorific   values   of   gaseous 
mixtures.     Eng.  Pat.  9150.     See  XXIIl. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR     PRODUCTS,     PETROLEUM, 
AND    MINERAL    WAXES. 

Natural  gas  and  white  petroleum  at  Baku.     J.  Gasbeleucht., 
1909,  52,  435. 

At  Surachany  and  Amiradsehan  in  the  Baku  oil-field, 
tliere  arc  occurrences  of  natural  gas.  The  gas  has  been 
used  for  a  long  time  on  a  small  scale  by  the  natives  as  fuel 
for  burning  lime,  and  more  recentlj'  on  a  larger  scale  in 
the  petroleum  distilHng  plants.  Such  a  large  supply  of 
gas  was  opened  up  in  the  Surachany  plain  in  1903,  that 
it  became  possible  to  use  it  as  fuel  in  the  adjacent 
Balachany  oil-field  as  well  as  in  the  district  of  its  origin. 
Tlie  use  of  natural  gas  as  fuel  at  Baku  is  of  considerable 
importance,  for  in  this  oil-field  15  per  cent,  of  the  total 
production  of  crude  oil  are  used  in  producing  power  for 
boring  and  transporting  purposes  ;  moreover  the  yield 
of  crude  oil  is  steadily  falling  and  the  price  rising.  The 
amounts  of  gas  obtained  and  used  as  fuel  for  the  past 
four  years  were  as  follows  :  1905,  46-53  milUim  eb.  m.  ; 
1906,"96-.30;  1907,  117-13;  and  1908  (.Tan.  1  to  .June  I), 
27-92  million  cb.  m.  Abo-jt  1037  eb.  m.  of  the  gas  are 
equivalent  in  fuel  value  to  1  metric  ton  of  crude  oil 

The  so-called  "  white  "  petroleum  is  obtained  in  the 
Sabuntchy  district.  It  has  the  sp.  gr.  0-776 — 0-788, 
and  is  used  almost  exclusively  as  an  adulterant  in  the 
preparation  of  a  duty-free  but  dangerous  iUuminant.  Its 
use  as  an  adulterant  consists  in  filtering  it  througli  animal 
charcoal  and  then  adding  it  to  ordinary  illumiiinting  oil 
to  the  extent  of  50  per  cent. 

In  other  paits  of  the  Baku  oil-field  the  natural  gas  is 
used  for  firing  steam  boilers  and  for  driving  gas-engines, 
etc.— A.  S. 

Petroleum  production  in  California.     Board  of  Trade  J., 
May  20,   1909.     [T.R.] 

Petroleum  now  ranks  first  among  the  mineral  products 
of  California,  its  output  surpassing  that  of  gold  for  the 
first  time  last  year.  During  1908  there  were  remarkable 
developments,  and  many  new  discoveries  were  madc^  in 
different  parts  of  the  State.  Probably  the  most  important 
one  was  in  northern  Santa  Bar'oara  County,  wiu^re  several 
producing  wells  have  been  opened,  wliile  work  is  in 
progress  on  many  others  with  indications  tliat  oil  will  be 
found  in  paying  ijuantities.  The  Santa  .Marina  district 
yielded  only  99.000  bands  (of  42  gallons)  of  oil  in  1902. 
while  last  year  10,000,000  barrels  were  obtained  there. 
In  Contra  Costa  County,  not  far  from  Antioch,  it  is  rejjorted 
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that  oil  of  high  quality  has  been  found.  Oil  drillere  have 
been  at  work  for  soino  y^^ars  in  that  soction,  but  thn  output 
has  not  yet  leachi'd  toinnicirial  proportions.  Im|K)rtaiit 
discoveries  wore  abo  niaiie  during  1908  in  Fresno  County. 
In  San  Joaquin  County  then^  have  been  some  indieationa 
of  oil  in  paying  quanlitie.s.  In  the  Livermore  foothills 
a  goo<l  gnule  of  oil,  with  an  asphaltum  ba.se,  lias  been 
found  at  a  ilepth  of  about  1000  feel. 

Mineral  lubricating  oils  ;  New  values  in  the  analijui-i  of 
.     R.  Kis.sling.     Chem.-Zeit.,  1909,  33  521—522. 

In  determining  the  "  coke  value  "  of  mineral  oils  (this  .J., 
1908.  10-)3  :  11109,  84)  it  is  essential  to  wash  the  eok--like 
sub.stancps  free  from  alkali  by  means  of  hot  water,  or  the 
results  will  be  too  high.  This  direction  was  omitted  in  the 
previous  communications.  It  has  been  urged  against  the 
author's  method  that  the  values  obtained  with  a  given 
oil  may  vary  very  widely  at  diffen^nt  times  owing  to 
unavoidable  irregularities  in  the  distillation  and  refining 
processes.  In  reply  to  this  the  author  gives  results 
obtained  with  4  samples  of  the  sanu'  oils  taken  from  the 
works  at  intervals  of  several  months.  In  the  ease  of  a 
Pennsylvanian  machine  oil  the  tar  value  varied  from 
0-11  to  012;  the  tarforming  value  from  0-52  to  0-;)7  : 
and  the  eoke-forniing  value  from  0-31  to  0-40.  The  results 
obtained  with  a  heavy  Russian  machine  oil  weic  ecpially 
concordant,  but  gn-ater  deviations  were  observed  in  the 
results  given  by  another  oil  of  the  same  kind  (tar  value, 
0-18  to  0-22  :  tar  forming  value,  0-49  to  OtiS  ;  and  coke- 
forming  value,  0-22  to  0-47).  Sueh  variations,  however, 
are  not  great  enough  to  vitiate  the  method,  and  in  any 
case  it  is  open  to  manufacturers  to  fix  limits  for  the 
respective   values. — C.  .\.  M. 

Patents. 

Calcinntion,  carbonisation,  or  distiUalion  o/  mineral  or 
organic  materials.  Pagis,  Canms,  et  We.  and  P.  Bardv. 
Fr.  Pat.  396,623,  Jan.  31,  1908. 

In  those  processes  in  which  a  gas  is  circulated  througli  the 
retort  to  facilitate  the  evolution  of  vapours  and  gases  from 
the  heated  material,  an  unexpected  decomposition  may 
sometimes  arise  owing  to  the  unsuitable  nature  of  the  gase's 
used.  To  avoid  this  diflieulty  the  gas  evolved  during  the 
process  is  eolK'cted  in  a  gas  holder  and  used  for  circulating 
through  the  retort  after  being  superheated  to  the  requisite 
temperature.  The  materials  may  be  previously  heated  to 
nearly  the  temperature  of  reaction  by  circulating  other 
gases  through  them,  e.g.,  waste  fuinaee  gases.  By  passing 
the  gas  from  the  holder  through  the  residue  in  the  retort 
before  the  former  entci-s  the  superheater,  the  residue  is 
cooled  and  the  heat  contained  in  it  recovered. — \V.  H.  C. 

Distillation    of    industrial    fu,  U ;     Process    of    .     M. 

FeiTari,  J.  Robert,  and  E.  A.  M(f-gret.     Fr.  Pat.  390,738! 
Feb.  1,  1908. 

Thb  process  consists  in  carrying  off  the  volatile  jmiducts 
from  the  distillation  of  wood,  peat,  coal,  or  other  fuel 
by  means  of  a  current  of  gases  at  a  eomiiarativelv  low 
temperature  (300°— (iOO"  C).  The  gases  mav  be  hydro- 
carbons,  hydrogen,  carlxin  mf)noxide,  inert  gases,  or  steam. 
In  one  method  of  carrying  out  the  process,  the  heat  of  the 
gaseous  cuirent  causes  the  distillation  and  no  external  heat 
is  suppUed,  but  in  other  cases,  the  retort  mav  be  heated 
sufficiently  to  make  good  the  loss  iiy  radiation,  or  if 
necessary,  distillation  may  b<-  effected  by  external  heat. 

—A.  T.  L. 

[Mineral]  Oil;    Mean-i  for   reducing/  the   free  zing- /mint  of 

.     W.  K.  Whitney,  Schenectady,  N.Y.,  Assignor  t<> 

General   Electric   Co.,   New   York.  "  I'.S.    Pat.   919  506 
April  27,  1909. 

The  claim  is  for  the  preparation  of  a  low  freezing- (mint 
msulatmg  fluid  formed  by  adding  a  hydrocarbon  containing 
a  substituted  halogen  atom,  r.y.,  Ijenzyl  chloride,  to  a 
high  flash-point  mineral  oil. — VV.  H.  C. 

Porcelain  mould  for  paraffin  candles.     Fr.   Pat   396.744 
See  XII. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Vat  dyestiiff.i  :  Aclioii  uf  (Jrignard's  reagent  on 
Part  I.  Indigo.  F.  Saelis  and  H.  Kantorowicz. 
1909,  42,    1.505—1571). 

The  authors  find  that  when  Indigo  is  added  to  an  etl 
solution  of  (Jrignard's  reagent,  it  dissolves  with  an  inti 
brownish-yellow  coloration  and  heat  is  generated.  Whel 
raagnesium-pheuyl  bromide  is  used,  two  substances  ul 
formed,  namely  an  orange  substance  soluble  in  alcoh"* 
alkaU  and  a  small  amount  of  a  colourless  acid, 
constitution  of  these  substances  has  not  yet  been  dofinitl 
settled,  but  it  is  considered  that  the  most  prob 
formula  for  the  principal  (orange)  substance  is 


CftH. 


Rv^^^OH 


/C(OHK 


The  Grignard  reagents  employed  were  ethyl-,  mothy 

Eropyl-,  isobutyl-,  isoamyl-,  phenyl-  and  p-tolyl-magneiia 
romidus  and  benzyl-magnesium  chloride.     The  proda 
obtained  varied  in  colour  from  orange  to  red  and  i 
that    described     above.     The    authors    state    also 
flavanthrene    and     Thioindigo    react    with    the 
and  they  are  engaged  in  the  study  of  these  reactiooi  j 

-J.  aa ' 

Naphthol  Yellow  S.     H.  Finger.     J.  prakt.  Chom.,  190t 
79,  441^5. 

By  reducing  Naphthol  Yellow  S  with  stannous  ol 
and  hydrochloric  acid,  Lautcrbach  obtained  a 
aminonaphtholsulphonie  acid  of  which  an  isomerid* 
produced  when  the  reduction  is  effreted  by  means  o 
alkali  sulphide.  As  the  latter  acid  forms  azo-dyestuff 
which  can  be  chromed  on  the  fibre,  its  constitution  ba 
been  supposed  to  bo  OH  :  NH., :  NO?  :  S(),H  =  1  :  2  :  4  :  7 
wliilst  the  isomeric  acid  was  assigne<l  the  formula 
OH  :  N().i  :  NH.> :  S03H=  1:2:4:7,  The  author  no» 
brings  forward  evidence  to  show  that  tlie.se  supposition 
are  correct. 

When  Lauterbach's  acid  is  diazotised  with  amyl  nitrite 
it  yields  a  yellow  crystalline  diazonium  compound,  whirli 
on  boiling  with  alcohol  and  copper  powder,  yields  2-iiitn 
l-naphthol-7-sulphonic  acid,  forming  small,  lemon  ycllov 
needles.     On     reduction     with     stannous     chloride    am 
hydrochloric      acid,       this      gives      2-amino-I-na])hthol 
7-8ulphonic    acid,    which,    in    alkaline    solution,    lHv.>in. 
dark    green    on    exposure    to    the    air.     On    condens.iii' ■ 
with     nitrosodimethyl-m-aminophenol     hydrochloride, 
yields    an    oxazine    dyestuff    which    dyes    wool    intensclv 
blue  from  an  acid  bath. — J.  C.  C. 

Safranine ;      Some   deriratives   of   .     .Sealed    paoko' 

No.  937  (deposited  Pec.  14,  1896)  by  C.  Gassmann 
and  Report  on  same  by  E.  Noelting.  Bull.  Soc.  lod 
Mulhou.se,   1909,  79,  84 — 88. 

By  the  combination  of  diazotised  safranines  with  phenol 
carboxylie  acids,  the  author  has  obtained  a  seriea  ol 
blue-violet  to  blue-black  dyestuffs  which  can  bejprintj'd 
with  chromium  acetate.  The  dyestuff  produc«a  frtir 
diazosafrauino  and  salicylic  acid  has  probably  the  con 
stitution, 

NH2:C,h/  \CgH,.N:N.C,H,.OH 


^N(C,Hs) 


CO 


and  forms  small  brilliant  crystals  with  a  greenish  rol'ex. 
The  dyostuS  prepared  from  tolusafranine  and  sahcyli'' 
acid  is  the  reddest  of  the  series  and  those  from  the  ■^.in.' 
acid  and  phenosafranine.  Kuebsia,  Clematine.  and  iiu  i' 
increase  in  bluencss  in  the  order  mentioned.  Dyectuli 
prepared  from  ortho-  and  meta-crosolinic  acids  an 
greener,  those  from  a-bydroxynaplithoic  acid  arc  doei' 
blue  and  those  from  ,'<-hydroxynaphtlioic  acid  are  blue- 
black  but  are  difficult  to'  fix.     All  thb  dyestuffs  can  be 


Vol.  XXVin.,  No.  UJ 


Cl.  IV.— colouring  matters  &  DYESTUFPS. 


595 


applied  by  means  of  taunin,  giving  rodder  and  duller 
shades.  The  indaraines  and  rubraniines  also  give  dye- 
stuffs  of  tliis  series. 

Noelting  reports  on  the  above  to  the  effect  that  the 
dyestuffs  are  new  :  in  a  review  of  the  patents  for  allied 
dyestuffs  he  points  out  that  the  use  of  phenolcarboxylio 
acids  has  not  been  claimed. — J.  C.  C. 

Dyestuffs  of  the  Induline.  series  ;     Note  on  the  lormation 

of  .     Sealed  packet  No.   938  (deposited  Dec.   14, 

1S96)   by   C.    Gassmann,   and   Report   on   same   by   E. 
Noelting.     Bull.  Soc.  Ind.  Mulhouse,  1909,  79,  89—90. 

The  author  finds  that  when  the  products  of  oxidation  of 
primary  amines,  such  as  Aniline  Black,  react  with  aniline 
and  its  hydrocliloride,  Induline  Blues  are  obtained. 
With  a-naphthylamine,  dyestuffs  are  produced  which  are 
probably  identical  with  rosinduline  and  its  phenyl  deriva- 
tive. The  products  of  oxidation  of  a-naphthylamine 
when  boated  with  a-naphthylamine  in  acetic  acid  solution 
give  Magdala  Red.  Diamines  such  as  p-phenylenediamine 
and  Anihne  Black  furnish  blue- violet-  to  Indigo-blue 
dyestuffs  fixed  by  tannin  and  tartar  emetic  and,  in  the 
Dase  of  the  product  of  oxidation  of  a-naphthylamine,  a 
red  violet  which  is  fixed  by  a  tannin  mordant.  Noelting 
reports  that  Nietzki  has  already  studied  the  dyestuft 
produced  by  the  action  of  anihne  on  Aniline  Black,  of 
which  the  formula  is  CjoHogN.;,  but  he  is  of  the  opinion 
that  the  other  dyestuffs  described  by  Gassmann  are 
aew.^J.  C.  C. 

"arminic  acid.     O.  Dimroth.     Ber.,  1909,  42,  1611-1627. 

By  oxidising  carminic  acid  with  potassium  permanganate 
n  sulphuric  acid  solution  at  0"  C.  (in  which  operation 
7 — 8  equivalents  of  oxygen  are  required),  the  author  has 
fSolated  an  acid  of  the  constitution  : 


CH3  0 


6 


\ 


HOoC 


; 


OH 
OH 


o  which,  from  its  close  resemblance  to  isonaphthazarin. 
16  assigns  thp  name  carminazarin.  The  substance  forms 
5arnet  red-needles  containing  4  raola.  of  water  and  dis- 
olves  in  boiUng  water  with  a  yellowish-red  colour.  From 
arminazarin,  by  oxidation  of  the  alkaline  solution  with 
'xyt^i^n,  is  produced  cresotinglyoxyldicarboxylie  acid, 
vlii'h  on  warming  with  sulphuric  acid  loses  carbon 
iiiiihixide  and  forms  cochenillic  acid,  previously  obtained 
iV  liebermann  and  Voswinckel  by  oxidising  carminic 
cid  with  potassium  permanganate  in  alkaUne  solution, 
n  the  above  oxidation  the  carminazarin  is  not  formed 
t  once  but  an  intermediate  unstable  carboxyUc  acid  is 
irst  produced  which,  on  warming  the  solution,  loses 
arbon  dioxide  with  production  of  carminazarin.  From 
heso  facts  the  author  deduces  that  carminic  acid  is  to 
le  regarded  as  a  carminazarin  in  which  the  residue, 
loHisO^,  replaces  a  hydroxyl  group  thus: 

CH,   O 

^-,0H 
/\    y'CioHisO? 

HOoC     5 

It  is  seen  therefore  that,  in  opposition  to  the  view 
itherto  generally  held  that  carminic  acid  possesses  a 
ymmetrical  structure,  it  really  consists  of  the  fusion 
f  two  entirely  different  groups  of  which  the  one  is  a 
ibstituted  naphthoquinone  and  the  other  must  belong 
)  the  ahphatic  or  hydroaromatic  series.  The  latter 
roup  has  still  to  be  investigated. — J.  C.  C. 

P.YTBNTS. 

'rominnted  indigo  siilphide  and  process  of  making  same. 
E.  Kraus,  Frankfort-on-the-Maine,  Germany,  Assignor 
'  to  Cassella  Color  Co.,  New  York.     U.S.  Pat.  920,156, 
'  May  4,  1909. 

■Jftioo  is  heat«d  in  the  presence  of  suitable  diluting 
;ents   with   sulphur   and    bromine.     The    product    is    a 


dark  blue  powder  almost  insoluble  in  alcohol,  benzol, 
and  chloroforn\,  but  soluble  in  boiling  nitrobenzene 
and  naphthalene.  It  dyes  from  a  hydrosulphitc  vat  in 
clear  blue  sha<lee. — P.  F.  C. 

Basic  dyestuffs  :    Production  of .     Farbcnfabr.  vorm. 

F.  Bayer  uud  Co.  First  Addition,  dated  Nov.  23, 
1908,  to  Fr.  Pat.  395,793,  Oct.  29,  1908.  Under  Int. 
Conv.,  Mar.  7,  1908. 

Di'ESTUFFS  similar  to  those  described  in  the  chief  patent 
(this  J.,  1909,  469)  are  prepared  by  condensing  aldehydes 
of  the  general  formula, 

■^{^N.CH :  C<^^-^^CO 

(Alk  =  alkyl:  Ar=aryl), 

and  their  oxinies  or  hydrazones  with  dihydroindole  or 
phenmorpholino  or  their  substitution  products,  or  by 
condensing  witli  secondary  aromatic  amines  such  aldehydes 
or  oxinies  or  hydrazones  of  the  above  formula  in  which 

represents  the  residue  of  the  dihydroindole  or  phcnmor- 
pholine  or  their  substitution  products.  Further,  dyestuffs 
are  also  obtained  by  treating  the  pyridine  dyestuffs 
described  in  Ger.  Pat.  155,782,  June  3.  1903,  with  such 
seeondary  amines  as  are  more  strongly  basic  than  the 
primary  or  .secondary  amines  of  which  the  residues  are 
contained  in  the  dyestuffs  referred  to.  Example :  A 
mixture  of  187  parts  of  the  aldehyde  of  the  fornuila, 

(CH3>N.CH<CH  =  CH^C0. 

500  parts  of  alcohol,  200  parts  of  30  per  cent,  acetic  acid, 
and  133  parts  of  dihj'dro-a-methylindole  are  heated 
in  an  apparatus  fitted  with  a  reflux  condenser  for  4  hours 
on  the  water-bath  imtil  the  colour  of  the  mass  does  not 
change  further.  The  alcohol  is  distilled  off  and  the 
remainder  poured  into  water  containing  hydrochloric 
acid  and  salt.  The  d.vestuff  is  precipitated  in  the  form 
of  microscopic  red  needles  which  dye  tamiin-mordantcd 
cotton  in  blue-scarlet  shades  fast  to  wasliing  and  light. 
The  same  product  is  obtained  when  an  alcoholic  solution 
of  one  molecule  of  the  aldehyde  or  its  oxime  or  phenyl- 
hydrazone  and  one  molecule  of  dihydroniethylimlole  is 
l;ept  for  several  hours.  Bluer  dyestuffs  are  obtained  by 
employing  substituted  dcriv.afives  of  the  above  aldehyde. 
Further  the  dyestuff  mentioned  in  example  1  of  the 
principal  patent  can  be  obtained  by  heating  4-5  kilos, 
of  the  dyestuff  described  in  example  4  of  Ger.  Pat.  155,782 
(from  sulphanilie  acid  and  cyauopj'ridinium  bromide) 
with  2-7  kilos,  of  dihydro-a-methylindole  and  acetic 
acid  in  alcoholic  solution.  By  heating  4  kilos,  of  the 
dyestuff  described  in  the  German  patent  (example  2 : 
from  cyanopyridinium  bromide  and  monomethylaniline) 
with  I'i  kilos,  of  tttrahydroquinolinc,  a  dyestuff  is  obtained 
which  gives  orange  shades  on  tannin-mordanted  cotton. 

—J.  C.  C. 

Mononzn  dycKtuff  ;  Production  of  anew .     Farbcnfabr. 

vorm.  F.  Bayer  und  Co.  Fr.  Pat.  396,381,  Nov.  16, 
1908.     Under  Int.   Conv.,  Feb.  24,   1908. 

See  U.S.  Pat.  912,356  of  1909;  this  J.,  1909,  304.  The 
dyestuff  is  prepared  by  combining  dinzotised  1.8-amino- 
naphtholsulpliurous  ether  with  1.8-dihydroxviia])hthalcne- 
4-suIphomc  acid,  and  subsequentlv  eliminating  the 
SOoH  group.— T.  F.  B. 

Oallocyanine  series  :    Production  of  new  dyestuffs  of  the 

.     Farbcnfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat. 

396,564,  Nov.  20,  ?908.  Under  Int.  Conv.,  Feb. 
28,  1908. 
The  condensation  of  gallocyanines  with  aromatic  amines, 
described  in  Fr.  Pat.  378,923  of  .Tune  17,  1907  (this  J., 
1907,  1194)  as  being  effected  in  the  presence  of  aromatic 
nitro-hydrocarbons,  is  very  conveniently  carried  out  in 
the  cold  by  the  aid  of  oxygen,  air  or  other  mixtures  of 
gases  containing  oxygen,  preferably  with  the  addition 
of  a  catalyst  such  as  mancanesc.  iron  or  vanadium  salts. 
When  gallocyanines  derived   from  gallic  acid  have  been 
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nscA.  the  product  of  condensation  loses  carbon  dioxide 
when  heatel  and  the  residue  can  readily  !«■  sulphonated, 
whereby  dyestuffa  arc  obtained  which  are  purer  ami 
faster  to  clUorine  than  those  descrilied  in  Fr.  Pat.  201,46."), 
Oct.  21,  188U.  Example :  A  mixture  of  300  i)arls  ol 
aniline  and  ;")0  parts  of  the  jralloeyanino  prepared  from 
nitrosmlimethylaniline  and  gallic  acid  is  thorouj:hly 
stiri-ed  ami  a  eurivnt  of  air  iutrcxluced.  After  the  con- 
den.'iatiun  is  tiuislud,  the  mass  i.s  heated  to  about  100^  C. 
and  the  resulting  dyestutf  is  isolated  and  added  (iV)  parts) 
at  10° — 16"  C.  to  200  parts  of  fuming  sul]>huric  acid 
(25  per  cent,  of  sulphur  trioxide)  or  ordinary  sulphuric 
acid.  The  mixturv  is  warmed  to  30' — tO'  C.  <mtil  a 
sample  dissolves  in  sodium  carbonate,  and  is  then  poured 
into  water  and  the  precipitated  sulphonie  acid  converted 
into  th'>  ammonium  salt.  It  dyes  chrome-mordanted 
cotton   in  (■reenish-bluo  shades. — J.  C.  C. 

A  z  y-dyestufjn  dyeing  on  a  mordant ;    Production   of  . 

FarlHMif;ibr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  39ti,833, 
Nov.  27,  1".)0S.      Umler  Int.  Conv.,  May  29,  1!I08. 

The  azo-dyeatufls  prepared  by  combining  the  diazo- 
compounds  of  derivatives  of  4-nitro-2-amino)ilienol 
containing  a  nitro-group  or  a  halogen  atom  in  position 
6,  with  ?)-chlorophenol  or  its  homologues,  can  be  dyed 
in  one  bath  with  the  addition  of  potassium  bichromate. 
They  can  also  be  used  to  dye  wool  previously  mordanlrd. 
or  the  wool  may  be  chromed  after  dyeing.  Brown 
shades  are  protlueed  which  are  very  stable  towards  light. 
Example :  200  jiarts  of  picraroic  acid  are  diazotisod 
and  combined  witli  LWii  parts  of  />chloi-ophenol  (sodium 
salt)  in  the  pixsence  of  200  parts  of  .sodium  carbonate. 
The  dyestull  is  isolated  in  the   usual   manner. — J.  C.  C. 

Azo-dyeatuffs ;     Production    of    new    .      Farbenfabr. 

Vorm.    F.    Bayer   und   Co.     Fr.    Pat.    396,949,    Dec.   1, 
1908.     Under"  Int.  Conv..  5Iar.  2,   1908. 

TnK  azo-dyestuffs  prepared  hy  eombinins  diazotised 
/i-nitraniline-o-sulphonic  acid  with  ^-naphth.ylamine  or 
2-amino-8-naphthoI  or  their  derivatives  in  acid  solution 
dye  wool  from  an  acid  bath  in  violet-red  to  blue  or  black 
shades  wliich  are  fast  to  washing  and  light.  The  com- 
bination with  /3-naphthyIamine  is  carried  out  in  acetic 
acid  .solution  and  in  the  case  of  the  aminonaphthol  the 
diazo-compound  is  first  salted  out  and  then  combined 
in    liy.lrochloric    acid    solution. — J.  C.  C. 

Vat  dmslufj^  :   Production  of .     Badische  Anilin  und 

Soda  Fabrik.     Fr.  Pat.  ,396,.583,  Nov.  21,  1908.     Under 
Int.  Conv.,  Oct.   2,  1908. 

By  condensing  l-aminoanthraquinoncs  with  halogenated 
bcnzanthrones,  imino-compounds,  termed  benzantlironyl- 
l-aminoanthraquinones.  are  produced  which,  when  tn^ated 
with  condensing  agents,  furnish  new  vat  dyestuffs  of  which 
the  constitution  is  represented  hy  the  formula  : — 

0 


alcoholic  potash  gives  a  violet-blue  vat  (with  alkaline 
h.vdrosulpliitel  from  which  vegetable  fibres  are  dyed  thi 
same  colour,  becoming  bluish-green  on  washing  and 
drying. — J.  C.  C 

Indigo  dycMufls  ;    Prr partition  of  UurO'di  rirativ* h  of . 

Badisilie   .\nilin   und   .Soda   Fabrik.      Fr.    I'at.   3911.794, 
Nov.  2(1.  1!1().S.      Under  Int.  f.uiv.,  Oct    14,  1908. 

The  dithculties  met  with  in  maintaining  the  cold  indign 
vat  may  be  overcome  by  mixing  the  leueo-compound  willi 
molasses,  syrup,  or  glycerin  and  inorganic  reducing  agent- 
such  as  zinc  dust,  stannous  chloride,  stannous  oxidi, 
etc.  Example  :  667  kilos,  of  a  paste  containing  7.">  p«-t 
cent,  of  indigo  white  are  mixed  with  283  kilos,  of  glycerin 
and  .TO  kilos,  of  zinc  dust.  A  viscous  paste  is  ohtainn! 
which  even  in  hot  climates  does  not  requin-  the  addition  iil 
aids  to  fermentation. — ,1.  C.  C. 

I    [i4zo]  Ih/i/itiiffn ;    Manufacture  of    new  ,    Farbwerki 

(         vorm.  Meister,  Lucius,  und  liriining,  Hoeehst  on  Maim 
I         Germany.      Eng.  Pal.  31102,  Feb.   13,  l!KP9.      Under  Inl 
Conv.,  .Mai-eh  28,  1908. 

SEEGer.  Pat.  208,968 of  1908  ;  this.I.,  llioil.  .■)17.  -T.  F.  K 

■p-Amidophenyl-i-azimidor^-naphthoUulphnn  ic  acid  ;  Mtmii 

facture   of  — ,    and   [azo]   dy<ituffs   thirefrom  and  ai 

intermediate  product.  Soc.  jK)iir  I'lml.  Chim.  .i  BiK 
Basle,  Switzerland.  Eng.  Pat.  l,'),4f)3.  .July  21,  1«08 
Under  Int.  Conv.,  .July  22.  1907. 

See  Fr.  Pat.  390.223  of  1907;  this  J.,  1908.  1015.— T.  F. 


Examples  :  A  mixtuiv  of  6  kilos,  of  bcnzanthronyl-1- 
aminoanthraquinone  and  40  kilos,  of  potassium  hydroxide 
is  healed  slowly  to  240° — 24.5°  C.  and  maintained  at  this 
temi)eratiire  for  1.')  minutes.  After  cooling,  the  mass  is 
boiled  with  water  and  the  dyestutf  is  preei])itated  with  a 
current  f)f  air.  It  forms  a  greenish-black  powder  and  witli 
alkaline  hydrosidphite  gives  a  blue-violet  vat  fn>m  which 
vegetable  tibres  are  dyed  in  violet-blue  shades  becoming 

rn  on  washing  and  drying.  The  condensation  may  also 
[•ffectrd  with  alcoholic  potash  at  I5.5°— 160°  C.  A 
derivative  of  this  dye.stuff  can  be  prepared  by  condensing 
the  inline  by  means  of  siKlium  ethoxide  in  the  pn>,s<>nce  of 
aniline.  The  dyestuff  ])roduced  by  condensing  benz- 
nnlhronvll -amino. 7-hydroxyanlhraqiMnone   by  menns  of 


Trisazo  dyeMuff.     H.   Jordan  and   W.   Neehueicr, 

kusen.  Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und  OtlL,' 
Elberfeld.  Cennany.      U.S.  Pat.  920.1.51,  .May  4.  1909l 

See  Fr.  Pat.  39.5,960  of  1908  ;   this  J.,  1909,  469.— T.  F.  ^ 

Azo  dyestufj.  O.  Giinther  and  L.  Hesse,  Assignors  to 
Farbenfabr.  vorm.  F.  Baver  und  C-).,  Ell)erfeld,  Germany. 
U..S.  Pat.  921,239.  MayU.  1909. 

See  Fr.  Pat.  396.949  of  1908  ;   preceding.— T.  F.  B. 

Phenoxazine    deriiYitive^ ;     Proce-aa    for    preparing    . 

Act-Ges.  f.  Anilinfabr.     Fr.  Pat.  396.:514.  .Ian.  28.  1908. 
See  Ger.  Pat.  200,736  of  1906  ;  this  J.,  1908,  1 107.— T.F.B. 

Monoazo  dyestuffa;    Process  for  preparing  .     Act- 
Ges.  f.  Anilinfabr.     Fr.  Pat.  396,672,  Feb.  1,  1908. 

See  Ger.  Pat.  202,016  of  1907 ;  this  J.,  I90S,  1 147. -T.  F.  B 
Kztrar.tinglac.dyc.     Eng.  Pat.  12,877.     Set  XlllB. 


v.— PREPARING,   BLEACHING,   DYEING, 
PRINTING,     AND     FINISHING     TEXTILES, 
YARNS.    AND    FIBRES. 

Wool  fibre  ;    Effect  of  vari<Mm  mordanti  ti/u!  di/iatuffa  upon 
.     A.  Kertcsz.     Fiirbcr-^^^..  1909.  20.' 137— 140. 

The  results  of  an  earlier  investigation  upon  this  subject 
indicated  that  the  strength  and  thwtieity  of  the  woe' 
fibre  may  incrt*ase  during  treatment,  aiul  although  tin 
general  charact<"r  of  the  wool  cannot  be  said  to  Improvi 
the  results  of  the  dynairioinctric  tests  are  »•>  regiilm 
that  (whether  they  are  better  or  worse  than  those  gun 
by  the  original  wool)  some  value  must  be  altaehetl  t- 
tiiem.  In  determining  the  general  character  of  tJir  ww^l 
fibre.  it«  shrinking  or  milling  capacity  must  be  conmderc<i 
as  well  as  its  strength  and  elasticity.  The  results  of  tbi 
trials  are  tabulated  and  from  these  it  is  seen  that  untreatci 
wool  mills  better  than  that  whiih  has  been  tieal<'<l  in  n 
hot  bath  of  acid  sodium  sulphate,  ami  thc>  adililioti  el 
potassium  bichromate  to  this  bath  lowers  tlii'  miUinu 
capacity  still  further,  the  loss  depending  upon  the  pro 
IKjrIion  of  bichromate  added.  As  regartls  the  strength 
and  elasticity  befon'  and  after  milling,  and  the  degn'<-  ■! 
shrinkage,  it  is  fouml  that  wool  which  has  K-en  In-at'l 
with  hot  di»tille<l  water  loses  about  7  iwri-ent.  in  »trrng!li 
compared  with  unlrented  wool.     The  eUstieity  j»r»i<««c- 
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by  about  18  per  cent.,  but  after  milling  it  is  some  7  per 
:ent.  less  than  that  of  the  untreated  milled  wool,  the 
Milling  power  of  the  latter  being  also  better.  Both 
strength  and  elasticity  are  improved  by  treating  with 
icid  sodium  sulphate,  but  after  milling,  the  figures  are 
ihnost  identical  with  those  obtained  with  wool  wliich 
bas  been  boiled  with  water  only,  biit  the  milling  power 
ias  been  still  further  diminished.  Treatment  with  formic 
icid  increases  the  strength  and  elasticity  of  unmilled 
*ool  and  after  milling,  the  figures  are  still  slightly  higher 
than  those  with  acid  sodium  sulphate  though  the  milling 
power  is  not  quite  so  good.  An  "  afterchrome  '"  treat- 
ment of  wool  prepared  with  acid  sodium  sulphate  increases 
both  the  strength  and  elasticity,  and  these  do  not  suffer 
50  nuich  in  milling.  Formic  acid  apparently  affects  the 
milling  power  more  than  does  acid  sodium  sulj)hate. 
Mordanting  with  bichromate,  and  tartaric  or  formic 
icid.  or  with  chromium  fluoride  lowers  both  the  strength 
ind  elasticity  compared  with  the  above  methods  of 
treatment,  but  the  milling  power  is  slightly  better  except 
n  the  case  of  the  fluoride  treatment.  Tieatment  with 
chlorine  diminishes  both  strength  and  elasticity,  and 
tnilling  power.  Samples  of  loose  wool  were  treated  with 
;he  agents  above  mentioned  or  were  dyed  with  mordant 
iyestuffs  or  indigo ;  the  wool  was  then  spun  under 
dentical  conditions  and  the  yarn  tested.  Compared 
sith  untreated  wool  the  loss  in  strength,  elasticity,  and 
milling  power  was  but  slight  and  the  author  maintains 
hat  in  general  the  loss  is  due  to  the  mechanical  treat- 
jnent,  and  not  to  any  effect  of  the  mtJrdant  or  dyestuff. 

— F.  M. 

Dyeing  ;  Influence  of  the  colloidal  state  on .    L.  Vignon. 

Compt.  rend.,  1909,  148,  1195—1197. 

The  author  has  examined  the  action  of  wat<--r  on  jellies 
made  with  starch  (which  may  be  regarded  as  a  poly- 
ilcohol)  and  gelatin  (which  belongs  to  the  class  of  amino- 
loids)  dyed  with  Rocceline,  Magenta,  and  Congo  Red. 
Each  jelly,  weighing  105-5  grms.,  was  left  in  contact 
vith  1  litre  of  water  for  24  hours  at  the  ordinary  tem- 
perature. The  amount  of  dyestuff  which  ])assed  into 
the  water  was  then  estimated.  It  was  found  that  the 
■tarch  jellies  behaved  like  cotton  and  those  made  with 
,'clatin  like  wool  and  silk.  The  experiments  show  the 
ioulile  influence  of  molecular  attraction,  due  to  the 
olloidal  state,  and  of  the  chemical  constitution  of  the 
cilice,  in  the  dyeings  obtained. — J.  C.  C. 


\'latf  reserve  with  red  prusslate  for  Indanlhrene  dyeslvffs 
/;'  association  with  Aniline  Black  printing.  Sealed 
parket  No.  1493  (deposited  Aug.  23,  1904)  by  C.  Racz- 
i,n«ski,  and  Report  on  same  by  M.  Battegay.  BuU. 
Sm,;.  Ind.  Mulhouse,  1909,  79.  91—92. 

Vmi.ine  Black  or  Diphenylamine  Black  is  printed 
villi  a  reserve  composed  of  250  parts  of  potassium 
iMii' yanide  and  750  parts  of  gum  and  kaolin.  After 
Irving,  the  fabric  is  printed  with  Indanthrene  Blue  colour 
last-  containing  tartaric  acid,  tin  salt,  and  ferrous  sulphate 
iigithcr  with  a  thickening  of  starch  and  tragacanth, 
nd  steamed.  In  the  case  of  Aniline  Black  the  fabric 
Ji  steamed  before  the  second  printing  to  develop  the 
ilack.  The  material  is  finally  passed  through  sodium 
arbonate  aolution  (20°  B.)  at  75°  C.  in  pjresence  of 
aanganese  dioxide,  then  washed  in  sulphuric  acid  (40°  B. ) 
|.nd  soaped  at  75°  C.  for  some  minutes.  The  process 
an  also  be  applied  to  the  green  produced  with  a  mixture 
f  6  parts  of  Indanthrene  and  5  parts  of  Flavanthrene. 
Battegay  reports  on  the  above  to  the  effect  that  he 
as  confirmed  the  results  described  and  they  are  satis- 
actory  provided  the  shades  are  not  too  dark.  He 
onsiders  that  the  process  is  new. — J.  C.  C. 

Patents 

'I'ikHc  and  supple  material  [artificial  horsehair],  and 
mtihod  of  nuiniifacturing  the  same.  P.  Brosse,  Paris. 
Eng-  Pat.  24,110,  Nov.  10,  1908. 

UO  KILOS,  of  glue  are  dissolved  in   100  litres  of    water, 

;.nd  about    10  kilos,   of  glycerin  are  added,  followed   by 

bout  5  kilos,  of  formaldehyde  of  90  per  cent,  strength. 


or,  alternatively,  10  kilos,  of  alum.  The  pasty  mass  is 
then  forced  through  very  small  holes,  and  passes  out 
in  the  form  of  crisp  or  curly  threads,  resembling  horse- 
hair in  appearance.  (Reference  is  directed  to  Eng.  Pat. 
15,522,  of  1894.)— E.  W.  L. 

Fibrous  plants  (ispa  to  and  others) ;  Treatment  of with 

an  electrolytic  recuperatinq  apparatus  to  obtain  textile 
fibres  and  paper  pulp.  F.  E.  M.  Dubrot.  Fr.  Pat. 
396,647,  Nov.  14,  190S. 
This  apparatus  consists  of  a  vat  which  is  placed  in  con- 
nection with  a  circulating  pump.  The  inner  walls  of 
the  vat  form  the  cathode  of  an  electrolytic  system  whilst 
the  anode  consists  of  a  slab  of  a  conducting  and  un- 
oxidisable  substance  suspended  inside  the  vat  from 
a  bell-shaped  support  of  an  inactive  and  insulating 
material.  The  material  to  be  treated  is  put  into  the 
vat  together  with  a  suitable  electrol3rte  and  a  current  is 
passed  through  the  system.  The  gases  liberated  at  the 
anode  ascend  into  the  bell  from  which  the  anode  hangs, 
and  are  led  away  through  an  exit  pipe.  The  electrolyte 
is  kept  in  constant  circulation  by  means  of  the  piiinp. 

—P.  F.  C. 

.4  rtificial  silk,  etc.  ;   Apparatus  and  process  for  the  recovery 
of   ether  and  alcohol  from  sulphuric  acid  emploi/ed   in 

the  manufacture  of  .     Ciepelle-Fontaine.     Fr.  Pat. 

396.664,    Feb-    1.    1908,    and    First   Addition    thereto, 
dated  July  9,   1908. 

TuE  aqueous  alcohol  and  acid  flow  from  suitably  arranged 
vessels  into  the  top  of  a  distilling  column,  in  the  base 
of  w'hich  is  a  vaporiser  and  which  is  fitted  in  the  usual 
manner  with  distribution  plates.  The  temperature  and 
pressure  may  be  regulated  and  the  vapours  of  the  ether 
and  alcohol  after  passing  through  a  satnrator,  in  which 
they  are  washed  by  means  of  a  solution  of  soda,  are  con- 
densed in  a  cooling  apparatus.  The  tempcratuie  and 
pressure  arc  regulated  automatically,  as  is  also  the  rate 
of  flow  of  the  liquors  into  the  distilhng  column.  Before 
entering  the  column  the  liquids  are  slightly  warmed, 
and  it  is  possible  to  separate  the  ether  and  alcohol 
fractionally. — F.  M. 

Fibroin  from  silk;    Process   for  obtaininr/  .     C.    D. 

Baumann  and  G.  G.  Diessor.     Fr.  Pat.  396,305,  Nov.  6, 
1908.     Under  Int.  Conv.,  Dec.  21,  1907. 

The  solution  of  fibroin  in  the  usual  acid  or  alkaline  solvents 
is  accompanied  by  a  certain  amount  of  decomposition, 
and  the  industrial  apphcation  of  such  solutions  has  not 
hitherto  been  successful.  It  is  now  found  that  formic  acid 
is  a  very  suitable  solvent ;  it  dissolves  freshly  spun  silk 
readily  in  the  cold,  and  although  ordinary  raw  silk  (grege) 
dissolves  much  more  slowly,  even  tliis  is  dissolved  on 
heating.  From  the  solution,  films  may  be  obtained,  or 
tlrreads  which  are  almost  as  strong  as  those  from  boiled-off 
silk  and  possess  the  same  properties  as  the  latter.  The 
solubihty  of  fibroin  in  formic  acid  may  be  applied  in  the 
production  of  thin  films  (for  insulating,  etc.)  or  rendering 
woven  fabrics  impermeable  to  air  and  water. — F.  M. 

Washing  nuichines  ;   Rotary .     Entwislo  and  Kenyon, 

Ltd.,  and  R.   Bradley,  Accrington,   Lanes.     Eng.   Pat. 
391,  Jan.  7,  1909. 

The  machine  comprises  a  jiei-forated  drum  or  wince 
revolving  within  a  fixed  vessel  holding  the  liquid,  the  drum 
being  provided  with  a  removable  midfeather  or  partition. 
Various  arrangements  are  described  for  securing  the 
midfeather  in  position. — B.  N. 

Printing    rollers ;     Process    for    preparing   .     Weave 

Print  Co.     Fr.  Pat.  396.332,  Nov.  14,  1908. 

An  inchned  plane  engraved  in  reUef  with  the  rccjuircd  design 
is  coated  with  an  acid  reserve  and  the  plain  roller  is  rolled 
along  the  coated  surface,  the  reserve  being  transferred  to 
the  roller,  which  is  then  completed  by  the  usual  engraving 
process.  To  ensure  the  design  being  transferred  to  the 
roller  without  a  break,  the  parts  of  the  engraving  at  each 
extremity  of  the  plains  are  made  to  correspond  exactly, 
the  engraved  part  of  the  plane  is  slightly  longer  than  the 
periphery  of  the  roller,  and  the  latter  is    made    to    give 
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slightly  more  than  one  complete  turn.  IJy  a  rack  and 
pinion  arrangement,  tlie  speed  of  the  roller  as  it  rolls 
down  the  coated  plane  can  be  accelerated  or  retarded,  so 
that,  with  practice,  the  operator  can  make  sure  that  the 
overlapping  ends  of  the  design  ni-e  transferred  to  the 
roller  exactly  over  one  another.  The  right  intensity  is 
given  to  these  double  impressions  by  a  mechanical 
arrangement  which  relieves  the  weight  of  the  roller  at 
either  end  of  the  plane. — H.  P.  P. 

Printing  on  tejclile  fibres  ;    Process  of  .     Farbenfabr. 

vorm'.   F.   Bayer  und  Co.     Fr.   Pat.   396.1)83,  Nov.    11. 
1908.     Under  Int.  Conv.,  Dec.  2,  1907. 

DvESTUFFs  of  the  thiamine  and  oxazino  classes,  with  the 
exception  of  those  of  the  gallocyanino  series,  can  bo 
fixed  upon  the  fibre  by  printing  with  a  mixture  containing 
their  leuco.eompound.s,  a  mordant,  and  a  suitable 
thickening,  and  afterwards  steaming  for  2 — 5  minutes 
in  a  Mather- Piatt  apparatus.  Example:  A  printing 
coloiu'  is  prepared  containing  21  parts  of  a  solution  of  the 
Icuco-compound  of  Methyl(<ne  Blue  BB  obtained  by 
reducing  3-3  parts  of  the  dyestufif  with  hydrosulphite, 
03  parts  of  water,  24  parts  of  acetic  acid  (30  per  cent.), 
200  parts  of  starch-tragacanth  thickening,  20  parts  of  a 
solution  of  tannic  and  acetic  acids  (1  :  1),  and  2  parts  of 
Bongalite  C  The  material  is  printed  with  this  colour, 
steamed  for  2  minutes,  and  finally  passed  through  a 
solution  of  tartar  emetic. — V.  F.  C. 

Colouring  tuperficially,   artificial  or   natural   bodies   svrh 
as    fabrics,    leather,    artificial    leather    and     analogous 

substances ;     Process    for    .     B.    Polack    Akt.-Ucs.    i 

Fr.  Pat.  39G.299,  Oct.  31,  1908. 

The  colouring  matter  is  incorporated  with  a  layer  of  fibres 
or  with  a  fabric  which  is  afterwards  fa.stened  to  the  outside 
of  the  material  to  be  coloured.     This  can  be  effected  either 
by   adding    the   colouring    matter    to    the   size    which     is    , 
employe<l  to  make  the  falnic  adhere  to  the  material,  or   ] 
by  first  colouring  the  fabric  and  afterwards  fastening  it   j 
to  the  material. — P.  F.  C. 

Lustreini)  and  finishing  silk  filaments  ;   Apjxiratus  for . 

E.    Pohl,    Paterson.    N.J.     U.S.    Pat.    920.775,   May  4, 
1909. 

The  filaments  are  first  passed  through  a  tank  containing 
a  finishing  solution  and  are  afterwards  led  over  a  roller  and 
across  a  heated  contact  surface  which  may  be  stationary 
or  movable.  The  apparat\is  is  also  provide<l  with  devices 
for  cleaning  the  roller  and  contact  surface  whilst  the 
filaments  are  passing  over  them. — P.  F.  C. 

Silk    thread    finishing    machine.     E.     Pohl.     New     York. 
U.S.  Pat.  920,776.  .May  4,   1909. 

Ai-TER  finishing  and  lustreing.  the  filaments  are  gathered 
together  in  parallel  to  form  a  single  thread  wliich  is  passed 
over  drying,  ironing,  and  polishing  devices.  The  machine 
is  also  provided  with  a  device  for  taking  up  the  thread 
which  is  automatically  stopped  by  the  breaking  of  any  of 
the  individual  filaments.  This  device  comprises  a  bobbin, 
rotated  by  friction,  which  can  be  thrown  out  of  action  by 
a  stop-lever.  This  lever  is  normally  out  of  engagement 
with  the  bobbin,  but  can  be  thrown  into  action  by  the 
fall  of  anj'  of  a  number  of  guiding  levers  which  are  so 
supported  by  the  individual  filaments  that  the  breakage 
of  one  filament  causes  the  fall  of  one  guiding  lever. — P.  F.  C. 

Waxed  cloth  and  paper,  and  their  substitutes  ;    Process  of 

manufacture  of .     Gebr.  Siebert.     Fr.  Pat.  396,467, 

Nov.   19,  1908. 

The  usual  j)rocoss  of  manufacture,  which  consists  in 
covering  the  material  with  successive  layers  of  linseed  oil 
{drying  after  each  application),  embossing  as  required,  and 
finally  varnishing,  requires  a  great  deal  of  time  and  the 
claim  in  the  present  patent  is  for  the  employment  of  a 
solution  of  aeetylcellulo.se.  A  single  coat  is  sufficient  and 
the  film  which  remains,  being  transparent,  the  material 
may  be  suitably  dyed,  printed,  or  embossed  beforehand 
without  the  effect  suffering  in  the  least. — F.  M. 


Drying  chamber  [for  chlh,  ffe.]  heated  by  warm  air,  6l 
combined  radiation  and  contyction,  with  recovery  of  IA« 
heat  without  admixture  with  the  saturated  air,  wUl^ 
methodical  and  progressit-e  drying.  C.  H.  VandamnM 
Fr.  Pat.  30.-.,802,  Oct.  30.  1908. 

The  web  of  cloth  or  other  material  to  be  dried  is  causae 
to  pa.ss  over  rollers  through  the  chambers  into  which  th( 
apparatus  is  divided  and  which  are  jjrovided  with  giUed 
radiating  jiipes  heated  by  steam.  Fresh  air  is  blown  intc 
the  apparatus  by  a  fan.  after  being  hcatcil  by  the  exhaust 
air  in  a  rnnnter-curivnt  apparatus  having  thin 
walls.  The  air  passes  through  the  dryer  in  the  opposita 
direction  to  that  taken  by  the  material  being  dried  and 
withdrawn  from  the  apparatus  by  fans  and  delivered  inl 
the  counter-current  apparatus. — W.  H.  C. 

Strata  of  flax  or  other  plants;    Chemical  process  for 

trealmtul  of  the  .      .\.  M.  de  M.  de  Ballore,  Aksigim 

to  Soc.  Anon,  pour  la  Fabr.  des  Pates  a  Papier  do  U| 
et    Succedanes,    Tunis,    Africa.     U.S.     I'at.    921,5 
May   11,   1909. 

See  Fr.  Pat.  365,046  of  1906  ;  this  J.,  1906,  951.— T.  F. 

Dyeing  and  printing  ;  Process  of .     Farl)©nfabr.  voiid{ 

F.   Bayer  und  Co.     Fr.   Pat.   396,451,   Nov.    18,   I 
Under  Int.  C«nv.,  Fob.  8,  1908. 

See  Ger.  Pat.  208,845  of  1908  ;  this  J.,  1909, 519.— T.  F.  ] 

Printing  in  colour  with  resists  on  half -wool  fabricif 
Process  for  .     0.    Ostersetzer.     Fr.    Pat.    396,548J 

Nov.  20.   1908.     Under  Int.  Conv.,  Nov.  21,   1907. 

See  Eng.  Pat.  25.801  of  1907  ;  this  J.,  1908,  74«.— T.  F.  B^ 
[Soap]  Emulsions.     Fr.    Pat.  396,493.     Sec  XII. 
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Sodium  nitrate  ;   Consumption  of m  tite  United  St 

C.    E.    Munroe.     .J.    Ind.    and    Eng.    Chem.,    1909, 
297—299. 


|: 


The  consumption  of  sodium  nitrate  in  the  X'niled  St*l 
in  1900  and  1905  is  shown  in  the  following  tables,  thai] 
figures  being  classsified  (I),  according  to  the  industry  in 
wliich  the  nitrate  was  used  both  directly  and  indirwtly 
and  (2),  according  to  the  products  in  the  manufacture  of 
which  sodium  nitrate  was  used  directly.  For  exam[' 
sodium  nitrate  is  used  in  the  manufacture  of  sulphario 
acid  in  the  fertiliser  industry,  as  well  as  a  direct  oooi>| 
ponent  of  fertilisers. 

(1).  Consumption  of  sodium  nitrate  by  establishment  clasMi. 


Clau. 


1900. 


Short  torn. 

FertiliaiT  imluatry    '  19.518 

DycstuHs  industaS-  ,  223 

(tenerul  cht-micals  Industry   i  35,090 

Olass  indu9tr>' i  10,770 

Explosive*  induAtry 88.924 

Sulphuric,    nitflc   and    mixed   adds  ' 

Industry   27,406 


Short  toM. 

42.2l;i 

2ai 

38.048 

11.815 

1»3.0!I4 

29,301 


(2).  Consumption  of  sodium  nitrate  classified  atcording 
to  products  in  the  manufacture  of  which  it  m  directly 
used. 


l*roduct«. 


1900. 


Compounded  fertiliiera 

I>yc«tuffft    

(ieiuTuI  chemicals 

(ilasft  

Kxplosive*   

Nitric  acid 

Saltpetre 

Sulphuric  acid 


Short  tons.  ,  Short  tons. 


13,068 

34.796 

223 

261 

30,287 

.31,324 

10,770 

11.915 

7e,«»« 

ino.«H5 

30.213 

.S0.30I 

5, 70S 

•.724 

16,481 

18,«<T 
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If  the  totals  shown  in  the  above  tables,  182,431  and 
54,772  short  tons  respectively,  be  deducted  from  the 
aantities  available  in  the  corresponding  periods  as 
lown  by  tlio  import  tables,  it  is  found  that  there  are 
ft  23,926  short  tons  in  1900  and  07,937  short  tons  in 
)05,  which  may  be  regarded  as  the  quantities  used  in 
lamelling,  as  a  metallurgical  flux,  in  pickling,  in  the 
anufacture  of  minor  chemicals,  etc.  The  relatively 
naU  consumption  of  sodium  nitrate  in  the  fertiliser 
dustry  is  accounted  for  by  the  extensive  use  of  other 
trogenous  substances  in  the  United  States.  For  instance 
;  the  census  year  1905,  there  were  used  as  fertilisers, 
).540  tons  of  ammonium  sulphate,  "  923,305  thousand 
ih,"  125,888  tons  of  "  ammoniates,"  1100  tons  of  salt- 
3tre,  £495,093  worth  of  cottonseed  meal,  and  £1.061,281 
orth  of  bones,  tankage,  and  offal.  The  chief  factors 
hich  tend  to  prevent  increase  in  the  consumption  of 
idium  nitrate  in  the  United  States  are: — (1).  Increased 
reduction  of  ammonium  sulphate  owing  to  more  extended 
m  of  by-product  ovens  for  coking  coal.  In  the  census 
iar  1905,  only  3,317,585  tons  of  coke  out  of  a  total 
•eduction  of  37,376,251  tons,  were  produced  in  by- 
•oduct  ovens.  (2).  Substitution  of  the  contact  process 
r  the  lead  chamber  process  in  the  manufacture  of  sul- 
mric  acid.  (3).  The  introduction  of  calcium  cyanaraide 
a  fertihser.  (4).  The  manufacture  of  nitrates  from 
mospheric  nitrogen. — A.  S. 

Urate  comhine  ;  Expiration  of  the .     Oil.  Paint,  and 

Drug  Rep.,  May   17,   1909.     [T.E.] 

;r  a  meeting  held  March  29,  1909.  it  was  definitely  decided 

discontinue  the    combination  among  the  Chilian  pro- 

icers  of  nitrate  of  soda,  for  the  control  of  the  production 

I  d  exportation   of   that   article.     Forty-one    producers, 

presenting    seventy-seven    "  oficinas "    (nitrate    works), 

ceptcd    quotas   of     production   aggregating   40,480,000 

lanish   quintals   of    101-61    pounds   each,   and   forty-six 

odiicers,    representing    seventy-seven    oficinas,    refused 

ai  rcpt  the  quotas  assigned  to  them.     Those  refusing 

aci  I'pt  demanded  quotas  aggregating  10,800,000  quintals 

irr  than  was  proposed  to  them.     As  a  consequence  the 

rale-  combination  ceased  to  exist  on  March  31,   1909. 

Ilir   future,   or   until  a  now  combination   be   formed, 

■ic   will   )k!   unlimited  production   and  exportation   by 

-r\eral  oficinas.     This  condition  is  desired  by  many 

Ihr   producers   who   possess  rich  deposits   and   whose 

it  (if  production  is  low,  and  the  general  opinion  is  that 

^  nitrate  market  will  suffer  at  least  only  a  temporary 

ctuation  as  a  result.     The   "  Associacion   Salitrera  de 

Dpaganda,"  however,  still  continues  as  an  advertising 

(lium,  and  as  a  statistical  department  for  the  industry. 

rn'r    chloride    and    potassium    jerricyanide ;       Reaction 

i,l,rren .     Y.  Kato.     Mem.  Coll.  Sci.,  Kyoto  Univ., 

I'.MiS.  1,  352—374. 

adding    potassium    ferricyanide    to    ferric    chloride 

■^iil\ed  in  water  and  in  various  solutions  of  other  salts, 

\in   found    that   potassium    ferricyanide    reacts    with 

lii      chloride,     not     only     in     concentrated     solutions 

the  latter  but  also  in  those  of  many  other  salts.     Salts 

iih  fals  having  the  same  valency  in  solutions  of  equal 

ii'iitration  have  nearly  equal  capacity  for  promoting 

'  reaction.     The  reaction  takes  place  in  a  more  dilute 

fution  of  the   salts  of  metals  of  higher  valency  than 

:';hose  of  salts  of  metals  of  lower  valency.     It  is  suggested 

t  the  precipitation  of  Prussian  blue  by  the  salts  plays 

:  Qost  important  part  in  the  reaction,  an  opinion  which 

i  confinned   by   the   study   of   the   interaction   between 

!  nc  nitrate   and   sulphate   and   potassium  ferricyanide. 

1  ing's  explanation  that  the  reaction  is  caused  by  the 

I  omposition  of  ferric  chloride  due  to  a  change  in  the 

I  ccntration  is  not  considered  plausible. — E.  F.  A. 

Patents. 

'  <l's  of  nitrogen  ;     Recovery  of  from  air  or  other 

'i-i*    with    u'hich    they   are    mixed.     Sir.    W.    Ramsay, 

.oiidon.     Eng.   Pat.  20.981  of  1907;    date  of  applica- 

ion,  July  3,  1908. 

*IEN  nitrogen  and  oxygen  unite  in  an  electric  furnace, 

'  percentage  of  oxides  of  nitrogen  in  the  escaping  gases 


is  .so  small  that  when  they  are  absorbed  for  the  production 
of  nitric  acid  or  nitrates,  the  efficiency  of  absorption  is 
low.  If  the  percentage  is  increased,  the  efficiency  of 
absorption  is  greatly  increased.  To  achieve  this,  the 
mixed  gases  are  Uquefied,  after  having  been  cooled  by 
the  gaseous  products  of  the  liquefying  apparatus  ;  the 
products  of  liquefaction  are  then  subjected  to  evaporation 
and  rectification  to  concentrate  the  oxides  of  nitrogen  ; 
the  concentrated  liquid  obtained  is  evaporated,  and  the 
products  passed  through  water  or  other  suitable  Uquid 
or  material.  A  modified  method  effects  the  preliminary 
cooling  of  the  mixed  gases  to  such  a  degree  that  the  oxides 
of  nitrogen  are  separated  by  fractional  liquefaction. 

— H.  H.  S. 

Nitric  acid,  free  from  nitrous  compounds  and  of  increased 

concentration  ;    Production  of  .       J.  J.  E.  Douzal. 

Fr.  Pat.  396,367,  Jan.  24,  1908. 

NiTKotJS  gases,  before  hydration,  are  cooled  to  24°  C. 
and  are  then  treated  with  a  stream  of  oxygon,  rich  in 
ozone,  in  the  presence  of  a  shower  of  cold  water ;  nitrous 
acid  is  thus  transformed  quantitatively,  as  produced, 
into  nitric  acid,  without  the  formation  of  nitric  oxide, 
and  an  acid  of  a  concentration  hitherto  impossible  is 
obtained. — F.  Sodn. 

Nitrous    products    [nitric    acid    and    nitrogen    peroxide]  ; 

Production  of by  combustion.     Badische  Aiiihn  und 

Soda  Fabrik.  Fr.  Pat.  396,375,  Nov.  16,  1908.  Under 
Int.  Con  v.,  April  10.  1908. 
UxiDES  of  nitrogen  are  produced  by  bmning  carbon 
monoxide  in  an  atmosphere  containing  oxygen  and 
nitrogen  under  pressure.  For  the  rapid  cooling  of  the 
products,  in  order  to  prevent  the  decomposition  of  the 
o.xides  of  nitrogen,  the  flame  is  given  a  long  pointed  form 
and  is  made  to  hck  tho  sides  of  the  tube  in  which  it  burns, 
the  tip  of  the  flame  being  directed  against  a  cold  surface. 
Before  allowing  them  to  expand,  the  gases  are  further 
cooled,  so  as  to  give  hquid  or  solid  nitrogen  peroxide ; 
or,  concentrated  nitric  acid  is  prepared  directly  by  the 
addition  of  sufficient  steam  or  hydrogen  or  other  com- 
bustiljle  to  the  gases  before  combustion.  Tho  refrigera- 
tion may  be  effected  by  tho  expansion  of  gas  already 
refrigerated,  and  tho  heat  produced  by  combustion 
may  be  utilised  in  obtaining  the  required  compression. 

— F.  Sodn. 

Hydrofluosilicic  acid  and  fluosilicates ;      Manufacture  of 
,  principally  by  utilisation  of  residues  from  super- 
phosphate    factories.     L.     Riviere.     Second     Addition, 
dated  Jan.  29,  1908,  to  Fr.  Pat.  375,989  of  May  28,  1906 
(this. I.,  1907.  936;    1908,  281). 
The  absorption  of  the  fluorine  compounds  cannot  always 
be  reahsed  in   tho   way  indicated   in   the   first  addition. 
The  aspirating  arrangement  must  somotimes  be  replaced 
by  one  for  pulverising  tho  absorliing  solution,  the  g^.se3 
lioing   diverted   from    the   chimney   into   a   side   channel 
for  treatment.     Soluble  or  insoluble  fluosilicatos  may  be 
made  in   this  manner,   but  tho  claim  is  particularly  for 
the    manufacture    of    the    former    (those    of    aluminium, 
magnesium,  zinc,  lead,  etc.);    these  are  found  to  replace 
hydrofluosilicic    acid    with    advantage    in    the    treatment 
of   residual    liquids   obtained    in   distilling,    soap-making, 
and  wool-wasliing.  and  the  raw  mateiials  of  the  beetroot 
industry,    also   for   the   purification   of   saccharine   juices 
and  syrups  and  the  precipitation  of  potash  from  must. 

Alkali  carbonates  ;     Process  of  mannfacture  of  .     T.. 

Riviere.     Fr.  Pat.  396,448,  Nov.   10,   1908. 

PoTASsruM  fluosilicate  is  produced,  either  directly  by 
adding  hydrofluosilicic  asid  or  soluble  fluosilicates  to 
vinasses,  wines,  molasses,  saccharine  juices,  or  syrups, 
or  by  slowly  digesting  these  alcoholic  or  saccharine 
liquids  on  beds  of  sodium  fluosilicate.  in  order  to  trans- 
form the  contained  potassium  carbonate  into  potassium 
fluosilicate,  and  following  this  by  a  second  rapid  diges- 
tion, at  an  increased  temperature,  in  order  to  convert  the 
potassium  sulphate  .and  chloride  present  into  potassium 
fluosilicate,  the  digestions  beinj;  rffectcd  in  groups 
of  vessels  coramuuicating  with  each  other  and  arranged 
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stepwise.  Alkdli  carbonates  are  then  prepared  from  the 
fluosilicates  by  dissociating  them  at  a  red  hont  in  n  suitable 
furniice,  the  lluoridi-s  thus  obtained  l)eing  converted  into 
carbonates  l>y  double  decomposition  with  chalk,  in  the 
presence  of  water,  without  heating.  The  silicon  lluoride. 
also  inoduced,  is  absorlxd  by  hydrogen  Huoridc  to  give 
hydrofluosilicie  acid  again,  the  hydrogen  lluoride  for 
this  purpose  being  obtained  by  decomposition  of  the 
calcium  lluoride  previously  formed. — F.  Son.v. 

Sodium  carboniite  and  all  gnase-remoi-iny   producU   with 

a  sodium  carbontUe  basis  ;    Crystallisation  of  on 

sawdust.  G.  M.  J.  Diercs-Monplaisir.  Fr.  Pat.  39(),951, 
Dec.  1,  1908. 
The  claim  is  for  a  product,  capable  of  removing 
grease  from  floors,  rubber  tyres,  and  other  surfaces, 
which  is  prepared  by  the  crystallisation  of  sodium 
carbonate,  or  other  cleansing  agent  with  a  sodium 
carbonate  basis,  on  sawdust  of  any  kind.  It  is  used  with 
cold  water,  the  sawvlust  acting  as  a  scouring  agent  and 
retaining  the  moisture  on  the  surface,  if  prolonged 
treatment  be  desired. — F.  Sous. 

Zinc   oxide  ;     Milhods  of  making   .     L.    S.    Hughes, 

Assignor  to  Picher  Lead  Co.,  Jojilin,  Mo.  U.S.  Pats. 
920,330  and  920,337,  May  4,  1909. 
Zinc  sulphide,  in  a  state  of  tine  division,  is  injected 
upwards  by  means  of  an  air  jet  into  a  vertical  furnace, 
heated  internally  by  a  non-reducing  gas  flame  to  a 
temperature  at  "whicli  the  sulphide  is  roasted  to  oxide,  i 
but  cooled  sulhciently  to  avoid  injuring  the  oxide  formed. 
The  impurities  are  allowed  to  settle  from  the  gases  leaving 
the  tojj  of  the  furnace,  and  then  the  zinc  oxide  is  separated 
from  these  gases  by  screening.  Zinc  oxide  is  made 
from  zinc  carbonate  in  a  similar  manner. — F.  Sodn. 

Litharge  ;    Mtthod  of  manufacturing .     L.  S.  Hughes, 

Assignor  to  Picher  Lead  Co.,  Joplin,  Mo.  U.S.  Pat. 
920,335,  May  4,  1909. 
Finely-divided  lead  carbonate  is  injected  upwards 
into  a  vertical  furnace  maintained  at  an  internal  temper- 
ature sufficient  to  convert  the  carbonate  into  litharge 
in  a  substantially  non-reducing  atmosphere.  The  litharge 
is  carried  out  with  the  gases  at  the  top  of  the  furnace  and, 
after  the  impurities  have  settled,  is  itself  separated  from 
the  gases.  The  walls  of  the  furnace  are  of  thin  iron  and 
unlined,  so  that  their  temperature  may  be  kept  below 
that  at  which  litharge   will  adhere   to  them. — F.  SoDJi. 

Zinc   sulphide;     Manufacture  of  .     Soc.    Chim.    des 

Usines  du  Rhone  (formerly  Gilliai-d,  P.  Monnet,  et 
Cartier)  and  J.  C.  A.  Meyer.  Fr.  Pat.  39?,541,  Nov. 
19,  1908.     Under  Int.  Conv.,  Dec.  3,  1907. 

Ne.\kly  all  the  zinc  may  be  precipitated  as  sulphide, 
by  means  of  hytlrogen  sulphide,  from  an  almost  saturated 
solution  of  zinc  sulphate,  or  other  salt  of  zinc  with  a 
mineral  aeid,  if  contact  between  the  gas  and  solution 
be  intimate  and  [irolongcd.  This  may  be  done,  for  exam  pie, 
in  the  case  of  a  4.J  per  cent,  solution  of  crystallised  zinc 
sulphate  by  pulverising  it  in  an  atmosphere  of  hydrogen 
sulphide  and  maintaining  contact  as  long  as  the  gas  is 
absorbed.  The  zinc  sulphide  is  precipitated  in  a  form 
which  is  claimed  as  new.  being  non-colloidal  and  readily 
filtered,  and  the  filtrate  may  serve  for  legeneratiug  the 
zinc  solution  by  neutrahsing  it  with  an  approi)riato 
mineral  containing  zinc. — F.  Sodn. 

Carbide ;     Treatment    of    .     A.    R.    Frank.    Berlin, 

Germany.     I'.S.    Pat.    920.857,    May    4,    1909. 

Carbide  "  lines  "  of  a  high  degree  of  i)urity  are  oljtained 
by  comminuting  the  carbide,  at  a  temperature  above  the 
normal,  in  an  atmosphere  of  nitrogen  or  other  inert  gas 
that  wUl  not  decompose  the  carbide. — F.  Sodn. 

Alumina  :    Prociss  of  making  .     C.  M.  Hall.  Niagara 

Falls,  N.V..  .\s.signor  to  Aluminium  Co.  of  America. 
New  Kensington.  Pa.  U.S.  Pat.  !»2i.(>')!l.  May  II. 
I90;i. 

Badxite  is  heated  in  admixture  with  calcium  chloride, 
with   or   without    the    addition    of   common    salt,    in    an 


atmosphere  containing  oxygen  or  in  the  presence  of  steam. 
The  calchim  chloride  is  used  in  sufficient  ipiantity  to 
combine  with  the  alumina  and  silica  of  the  bauxite, 
and  to  form  an  insoluble  ""  silicate  of  aluminasilieate," 
and  the  alumina  is  obtained  by  the  decomjxisition  of 
the  calcium  alumiuate. — A.  T.  L. 

Nitric    acid ;     Process    of    manufacturing    .     F.    S. 

Yaleutiner,     Assignor     to     Valentiner     und      Sclnvarz. 

Leipzig-l'lagwitz,    Germanv.     U.S.    Pat.    920,224.    May 

4,   1909. 
See  Fr.  Pat.  374,902  of  1907  ;   this  .1.,  1!K)7,  872.— T.  F.  B. 

Oxides  of  nitrogen  ;    Process  and  apparatus  for  produciuj 

by  means  of  a  rotary  flame.     O.  Moscieki,  Freiburg, 

Switzerland.     U.S.  Pat.  920,t)IO,  May  4,  1909. 

See  Fr.  Pat.  395,424  of  litOS  ;  this  J.,  1909,  529.— T.  F.  B. 

Sodium  mtlphale  and  sulphuric  acid  ;    Process  of  making 

.     0.  Zahn.  Berlin.     U.S.   Pat.  921,329,  May  11. 

1909. 

See  Fr.  Pat.  389,898  of  1908  ;  this  J.,  1908, 1018.— T.  F.  B 

Ammonia ;      Manufacture     nf    .     F.     W.     Frerichs 

Fr.    Pat.    396,348.    Nov.    Ifi,    l!>08. 

See  U.S.  Pat.  005,415  of  1908  ;  this  J.,  1909,  21.— T.  V.  B 

Metal  sulphates;    Process  of  making  .     O.    .Meurer 

Cologne,  Genuany.     U.S.  Pat,  920,601,  May    I,   1909 
See  Fr.  Pat.  382,230  of  1907  ;  this  J.,  1908,  226.- T.  F.  B 

Alkali  ahiminatts  ;   Proems  of  makina Irom  alumitum 

minerals  and  alkali  sulphates,  directly  utilising  W 
sulphurous  acid  liberated  for  the  rccofery  of  the  sulphun 
acid  or  alkali  sulphate.  D.  A.  Peniakoff.  Fr.  Pm 
396,584,  .Ian.  29,   1908. 

See  Eng.  Pat.  14,707  of  1908  ;  this  J.,  1909,  425.— T.  F.  B 

Alkali    .lalls    of   hydrosulphurous    acid;     Process   fur  II 

production     of    .     Farbenfabr.     vorm.     F.     Bay< 

und  Co.  Fr.  Pat.  396,636,  Nov.  23,  1908.  Unde 
Int.   Conv..  Jan.   27,   1908. 

See  Gcr.  Pat.  203,910  of  1908  ;  this  J.,  1909,  90.— T.  F.  B 

Cryolite  ;     Process    of   making   artificial   by    mean 

of  fluorspar.  (}.  Loesekann.  Fr.  Pat.  396,703.  No\ 
25,   1908. 

See  Ger.  Pat.  205,209  of  1907  ;  this  .J.,  1<I09.  140.— T.  F.  B 

VIIL— GLASS,   POTTERY.   AND   ENAMELS. 

Earthenware      r/lazes ;       Leadle-ss      .       M.      Sehmidi 

Sprechsaal.   1909.  42,  284— 28(i. 
Many  so-called  leadless  glazes  contain  lead.      It  isdltTuul 
to  dispense  with  it  on  account  of  the  sup<-rior  appi  i 
and  enduring  quahties  of  lead  glazes.     Borax  must  !■      • 
in  leadless  glazes  to  keep  the  melting-ixjint    low,  and  boM 
interferes  with  colours.     After  various  trials  which  w<i 
unsatisfactory  owing  to  the  rapid  settlement  of  th^    eli 
in  tho  tub,  and  to  the  flaking-off  of  the  raw  glaze  .      ; 
crockery  when  handled,  the  author  chos<>  a  glazi'  i  i  i 
molecular      formula:         (0-175K,O,0-175Na.O,0-65OC«(i 
0-55AljO,.5Si(Jj,lBjOa.      This    glaze    was    found    to    !• 
suitable  in  all  'rcsiKWts.       It  is  fired  at  cone  2,  and, 
finely  ground,  comes  up  at  cone  02.     Tho  glaze  is  ma.l 
from  0-1  equivalent  of  felspar-sand,  0-25  of  washwl  kaolui 
and     0-9     of     the    following    frit~(0139K,().0i:i9.Na,<l 
0-722CaO).0178AUO3.3-76SiO,.M  I  BjO,.        The    fcNpai 
sand     has    the     mohttdar    formula:      (0-5K,t>,0-."iN  i." 
l-33A]jO,.8-73SiOj,      and      tho      kaohn,      AljO,.:t.-Mt ' 
2H,0.— H.  H.  S. 

Enamel ;    Manufacture  of,  and  influence  of  clay  on  — 

.1.  Griinwald.     Sprecbsmil.  1909.  42.  287-289. 

The  niainifacture  of  first-ela.ss  enamels  demands  the  m" 

!    scrupulous  care   in   every   operation.     The   raw   niiU' "  , 

should    be    mixed    in    sufficiently    small    lota,   e.g..   iil«» 

150   kilos.     The   mixture  is  then   fired  ;    aa  it  molta,  ' 
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separates  into  two  layers,  the  upper  containing  the  lighter 
constituents  such  as  borax  and  alkali.  With  insufficient 
stirring,  the  melted  mass  would  vary  in  composition  and  in 
physical  properties.  The  enamel  then  goes  to  the  mill. 
The  time  of  grinding  is  very  important ;  the  blue  obtained 
with  cobalt  oxide,  for  example,  depends  more  on  prolonged 
grinding  than  on  the  amount  of  cobalt  present.  The  older 
the  enamel  and  the  more  carefully  it  is  cleaned,  the  better 
an  appearance,  the  more  pliable,  and  the  more  profitable  it 
will  be.  On  this  account,  cleansing  apparatus  should  be  in 
svery  works,  and  after  the  grinding  and  cleansing,  the 
anamel  should  bo  allowed  to  rest  in  a  scrupulously  clean 
wooden  tub  for  at  least  14  days.  The  author  gives  the 
following  figures  for  a  good  enamel :  Melt  together 
32  kilos,  of  borax,  5  of  tin  oxide,  60  of  felspar,  20  of  cryohte, 
i  of  calcined  sodium  carbonate,  3  of  saltpetre,  2-5  of  clay, 
)-2  of  calcined  magnesia,  and  0-1  of  fluorspar.  To  100 
dlos.  of  the  melted  enamel,  add  in  gi-inding  7  of  cleansed 
•lay.  7  of  tin  oxide,  and  0-3  of  calcined  magnesia.  The 
jeroentage  composition  of  the  finished  enamel  will  be  : 
)orie  anhydride,  16-13 ;  alumina,  14-25 ;  sodium  oxide, 
15-88 ;  potassium  oxide,  7-37 ;  calcium  oxide,  0-05 ; 
ilica,  31-31  ;  tin  oxide,  9-78  ;  magnesia,  0-5  ;  and  fluorine, 
i-17.  An  enamel  ready  for  use  should  contain  from  10 — 18 
)er  cent,  of  total  alumina.  The  addition  of  clay  in  grinding 
s  of  fundamental  importance.  Without  it,  a  finely-ground 
inarael  with  30  ])er  cent,  of  water  would  quickly  sink,  and 
0  make  enamelhng  and  transfer-work  impossible.  The 
'oUoidal  properties  of  clay  enable  the  enamel  to  remain 
a  suspension,  even  when  it  is  of  a  creamy  consistence, 
.^he  relative  costs  of  enamel  and  clay  should  be  considered, 
is  clay  is  less  expensive  than  enamel,  the  cheaper  enamels 
night  contain  15  per  cent,  of  clay,  whereas  the  better  class 
?ould  contain  only  10  per  cent.  The  cheaper  enamels 
rould  thereby  lose  in  lustre,  but  gain  in  opacity.  The 
lay  used  should  not  be  very  "  fat  "  ;  it  should  contain 
1- -"i-')  per  cent,  of  sihca,  31 — 34  of   alumina,    less    than 

per  cent,  of  iron  oxide,  and  should  be  quite  free  from 
halk.  The  clay  must  not  be  ignited,  as  it  would  thereby 
)se  its  characteristic  property  of  holding  the  enamel  in 
aspension  in  the  "  slop.''  It  is  important  to  know  the 
irinkage  of  the  clay  at  the  temperature  of  the  enamel- 
uming  (8o(f — 950°  C).  If  after  firing,  the  enamel  has 
arted.  the  clay  is  too  "  short."  Before  use,  the  clay 
io\iI(I  be  stirred  in  wooden  tubs  for  days,  passed  through 

line  sieve,  and  scrupulously  cleansed.  For  coloured 
laiiifis,  clays  containing  iron  oxide  may  be  used,  as  they 
■(-■  clieaper  and  do  not  spoil  the  colours. — H.  H.  S. 

Patents. 

''1^^  plules ;  Proems  and  appnrnius  for  manufacturing 
—  -.  P.  T.  Sievert,  Dresden,  Saxony.  Eng.  Pat. 
25,042,  Nov.  20,  1908.  Under  Int.  Conv.,  Nov.  21,  1907. 
f  rolling  glass  for  forming  plates  by  means  of  iron  rolls, 
!■  L'l  1^.  surfaces  get  a  rough  hammered  appearance. 
11  li  1  iiiinrrcd  appearance  is  due  to  the  sudden  and  strong  j 
Jsorption  of  heat  from  the  glass  by  the  thick  iron  rolls,  ; 
liich  causes  a  shrinkage  of  the  glass  skin  and  great 
ittleness  of  the  plate.  The  rough  appearance  is  due  to 
e  coarse  structure  of  the  cast  iron.  The  inventor  therefore 
trotluces  between  the  glass  and  the  rolls,  a  layer  with- 
awing  very  little  heat,  such  as  a  thin  metal  plate,  or 
v'K  of  pulp,  asbestos,  or  fibrous  material  suitably 
oistened  in  order  to  prevent  combustion.  These 
sulating  layers  may  be  made  in  endless  bands,  and  one 
nd  may  serve  for  several  pairs  of  rolls. — H.  H.  S. 

■hi  :    Continuous  or  intermittent  for  the  burniiu)  of   ' 

r-irirtory  or  ceramic  products.     H.   Renard.     Fr.   Pat.    I 
-'.I'i.'.lU,  Nov.  30,  1908. 

Kii.x  consisting  of  two  long  parallel  chambers  connected 
tlir  ends  is  provided  with  a  series  of  fire-bars  which 
tend  over  the  whole  bottom  of  the  kiln,  the  joints  between 
jacent  sections  of  the  fire-bars  being  transverse  to  the 
■•''i  nf  the  chambers.  The  solid  fuel  burnt  is  placed  on 
lie-bars.  Even  heating  is  ensured  by  providing  a 
I  t  lie  roof  of  the  furnace  above  each  section  of  fire-bars, 
e  hot  gases  on  their  way  to  the  chimney  from  the 
imbers  are  forced  to  pass  through  serpentine  passages 


in   the   masonry  of  the  kiln,   and  in  so  doing   heat  the 
incoming  air,  which  passes  through  other  similar  passages. 

—A.  G.  L. 

Ceramic,    glass,    and    similar    articles;     Application  of 

metallic   coatings   to   .     H.    L.    Sulman.    H.    F.  K. 

Picard,  and  F.  P.  Heath.     Fr.  Pat.  396,531,  Nov.  19, 
1908.     Under  Int.  Conv.,  April  I,  1908. 

See  Eng.  Pat.  7230  of  1908  ;   this  J.,  1909,  523.— T.  F.  B. 
Porcelain  mould  for  candles.     Fr.  Pat.  396,744.     See  XII. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Portland  cement  ;    The   "  swelliiuj   theory  "   of  .     H. 

j  Kiihl.     Tonind.  Zeit.,  1909,  33,  556—557. 

Froji    his     own     experiments    (Tonind.    Zeit.,    33,    465). 
Schumann  thinks  that  any  swelling  up  of  cement  particles 
under  the  influence  of  water,  must  be  made  obvious  in 
an   external    increase   in    volume    of   the    cement    paste. 
The  author  however  considers  that  the  hypothesis  pro- 
posed by  Michaelis  was  that  only  a  swelling  up  of  each 
individual    cement    grain    takes    place,    in    consequence 
of  which  the  empty  spaces  between  the  grains  of  the  mixed 
cement  or  mortar  mass  are  filled  up.     In  this  way  the 
pore  sjiaees  disappear,  becoming  filled  with  a  gelatinous 
mass,   whilst  the   mixing   water  previously  contained   in 
the    pores    is    sucked    up.     The    cement    grains    swollen 
up  into  a  jelly  come  into  the  closest  mutual  contact,  and 
then  under  tlxe  crystaUising  action  of  calcium  hydroxide 
and    '"  internal    desiccation  "    the    setting    takes    place. 
The  mixing  water  too  woxild  dissolve  certain  constituents 
of    the    cement    particles,   chiefly  lime,  and    the   residual 
bodies  would  thus  acquire  a  porous  structure  which  would 
allow  them  to  absorb  mixing  water.     Alite  is  the  most 
important    crystalline    constituent    of    Portland    cement 
clinker,   and    a    certain    quantity   of   it   would  pass  into 
solution   as   such,   and   then,   probably   be   very   quickly 
decomposed,      with     formation     of      calcium    "hydroxide 
and    basic    calcium    aluminates    and    silicates.     As    ahte 
dissolves  more  easily  in  water  than   some  of  its  decom- 
position products,  after  a  certain  time,  these  less  soluble 
compounds   would   begin  to  separate  out.     In   this  way 
the  alite  in  solution  would   be  continuously  diminished, 
and  the  deficiency  would  be  supplied  by  fresli  quantities 
passing  into  solution,  which  would  in  turn  be  decomposed 
and  the  products  thrown  out.     Finally  the  mixing  water 
would  liecome  saturated  with  the  easily  sohible  decom- 
position   products,    besides   the   calcium    liydroxide,    and 
these   would  also   begin   to   separate  out.     Tliough  little 
is  known  of  these  products,  or  of  their  order  of  separation, 
they  appear  to  be  crystalline  in  nature.     If  in  the  course 
of    the    hardening,   colloidal    substances    separate,  these 
would  form,  by  coagulation,  a  gelatinous  mass,  though  not 
exactly  a   swelling-up  of  the  cement  in   the  sense  used 
by    Micha 'lis.     In    most    of    his    experiments    Michadis 
used  concentrated  lime  water,  and  as  most  of  the  com- 
pounds concerned  in  the  reactions  are  sparingly  soluble, 
the  excess   of   water  over   cement   was   not  as  great  as 
would  appear  at  first  sight,   and   in  nearly  all  cases  he 
found   that   the   resulting   products   in     the    process    of 
hardening  were  very  voluminous.     If  amorphous  products 
are    actually  formed,    these    would    separate    from    the 
solution  as  a  jelly,  which  would  become  more  and  more 
dense  as  tlie  iiardening  process  went  on,  and  this  would 
be   in   agreement   with   the   increasing   resistance   of   the 
mass,   and   the  decreasing  permeability   by   water  which 
are   seen   in   mortar.     The  author  argues   tliat   it  is  not 
a  swelling-up  of  an  insoluble  residual   body,   but  rather 
the   formation   of  a   bullcy  precipitate,   possibly   in   con- 
junction with  the  separation  of  a  gelatinous  mass,  which 
forms  the  actual  jiroecss  in  the  setting  and  hardening 
of  cement. — W.  G.  H. 
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Patents. 

Water-,    acid-,    and    alkali-proof    arlick*  ;     Manufacture 

of  [from   wood-pulp].     1.    L.    Roberts,    Ix)ckport, 

N.Y.  U.S.  Pat.  <)21.000.  .May  11.  1909. 
Articles  made  of  woody  matt-rial  an-  roiidcreii  proof 
against  the  action  of  water,  acid,  and  alkali,  by  heating 
them  in  a  bath  of  suitable  resistant  material  under  i-educed 
pressure,  until  the  articles  are  partially  carbonisid,  and 
also  permeated  by  the  bath  Uquid  employed.  The 
articles  are  left  in  the  bath  while  the  pressure  is  reiieved 
and  the  bath  allowed  to  cool. — A.  T.  L. 

Waterproof   and  fire-,    water-,   and   oil-resistant   articles  ; 

Manufacture  of  frotn  fibrous  materials  [cellulose]. 

I.  L.  Roberts.  Lockport.  X.Y.  U.S.  Pats.  921.001 
and  921.002,  May  11,  1909. 

PlTLPED  or  librnus  cellulose  is  fonncd  into  articles  of  the 
desired  shape,  and  the.se  are  rendered  waterproof  by 
heating  to  240° — »00°  F.  for  two  hours  or  longer.  The 
articles  may  then  be  impregnated  with  a  hot  aqueous 
solution  of  an  alkali  silicate  in  order  to  render  them 
resistant  to  fire  and  to  oil  or  grease. — A.  T.  L. 

Bricks,    stones,    and   other    products   of    hard  materials ; 

Manufacture   of  .     .1.  J.  Ix)kc.  Fr.   Pat.   .196.468, 

Nov.  19,  1908.  Under  Int.  Conv.,  Oct.  29,  1908. 
TiTANiFEROus  iron  sand  is  fused,  preferably  in  an  electric 
furnace  of  the  resistance  type,  and  east  into  moulds, 
very  hard  and  resistant  bricks,  etc.,  especially  suitable 
for  paving,  being  olitained.  The  sand,  if  poor,  may  be 
concentrated,  magnetically  or  otherwise ;  conv.rselv, 
silica  may  be  added  to  a  rich  sand. — ^A.  G.  I.. 

Mortar   and   artificial   stone   made   from    it ;     Process   of 

rendering     waterproof.     J.      Kathe.      Fr.      Pat. 

396,486,  Aug.  29,  1908. 

MoKTAR  is  rendered   waterproof   by   adding   bituminous 

Products    (obtained    by    distillation)     mi.ted     with     clay, 
n  place  of,  or  together  with,  the  bituminous  products, 
there  may   be  added  oils,  fats,   »a.\es,   resins,   or  soaps. 

—A.  G.  L. 

Marble   or  cement  ;    Process  for  colouring  or  artificially 

leining  .     E.   G.   Prats,     fir.    Pat.   396,748,   Xov. 

13,  1908. 

Marble  or  cement  is  coloured  or  veined  by  ajjplying 
to  the  whole  or  part  of  the  surface  one  or  more  sohitions 
containing  alcohol,  acids,  or  alkalis,  and  oils,  fats,  gums, 
resins,  etc.,  mixed  with  a  colouring  matter.  The  process 
may  be  carried  out  in  the  cold  or  with  the  aid  of  heat. 
Thus,  marble  coatod  with  sulphur  and  heated,  becomes 
black. — A.  G.  L. 

Artificial  and  coloured  wood  ;     Method  for  making  

C.  Muller.  Fr.  Pat.  396,912,  Xov.  30.  1908. 
A  PRODUCT  named  "  artifakt  "  is  produced  by  impreg- 
nating sawdust  or  wood  planings  with  potassium  sihcatc, 
adding  about  10  per  cent,  of  asbestos  powder,  mi.xing 
with  magnesian  cement  and  magnesium  chloride,  and 
moulding.  .\  colouring  matter  may  be  added  to  the 
mixture  ;  or  else  the  empty  moulds  may  be  lined  with  a 
design  in  one  or  more  colours,  and  the  mixture  then 
introduced. — A.  G.  L. 

Bitumen  atid  other  substances  ;    Treatment  of for  the 

manufacture  of  mortar  and  concrete  used  for  paving, 
roads,  hydraulic  works,  tuyeres,  tic.  M.  G.  C.  R. 
d'Olivier-.Mansan.  Fr.  Pat.  396,981,  Xov  0,  ioos! 
Under  Int.  Conv.,  Xov.   12,  1907. 

A  w.\TERPROOF  and  resistant  binder  is  obtained  by  adding 
to  30 — 35  per  cent,  of  melted  pitch  or  bitumen,  lio — 65  of 
dried  aluminium  silicate  (clay).  4 — .">  of  calcium  sulphate 
(plaster  of  Paris),  and  lastly  "o— 10  of  manganese  dioxide. 
The  whole  is  then  heated  and  stirred  for  20 — 30  minutes 
at  200° — 250  C.  The  hanlness  and  resistance  of  this 
so-called  "  gangue  "  increase  with  the  proportion  of 
manganese  dioxide  added,  and  the  duration  of  the  heating. 
The  binder  is  mixed  with  the  usual  aggregate. — A.  G.  L. 


Jdeadow  lime["  Wiesenknlk'"'];    Process  of  burning . 

Chcm.      Lab.     fiir     Tonindustric     und      Tonimi.-Zeit. 

H.  Seger  und   E.   Cramer,    Ges.    m.    b.    H.     Ger.    Pat 

209,025.  dune  1,  1907. 
A  MIXTURE  cf  meadow  lime  [•'  Wiesenkall:"]  and  peat  i 
formed  into  heaps,   dried,  and  then  burnt  either  in  tl 
heaps  or  in  kilns. — A.  S. 

Cement-burning  apparatus.     H.   S.   Spackman.   .\rdmor\ 
Pa.     U.S.  Pat.  920,784,  May  4,  1909. 

The  lower  end  of  a  rotary  kiln  is  surrounded  by  a  ■iub- 
stantially    air-light    hood.     Through    the    lower    part    of 
the  hood  extends  an  air-pa.s.sage  jtrovided  with  a  deflecting 
areh  at  the  upper  end  so  as  to  direct  air  into  tln'  kilt\ 
close  to  and  parallel  with  the  top  of  the  kiln.     .A  en 
burner  tube  fed  with  hot  gas  from  a  number  of  contiguoh 
gas-producers    jjrojects    through     the     hood     below    tl 
deflecting  arch,   and   on   the   ascending  side  of  the   ki!: 
axis,    an    inspection    hole    provided    with    a    door    Iwing 
provided  on  tlic  other  side.     The  air  delivered  into  the 
kiln   is   heated   by   passing  through  a   rotary  cooler  ani^ 
shoot,  through  which  the  burnt  clinker  is  delivered  frt^i 
the  Iviln.— A.  G.  L. 

Cement  [from  lime  used  in  sugar  puri/icalion]  ;     Mann 

facture   of  .     R.    Tornvay-Schosberger.     Fr.    P«t 

396,600,  Xov.  23,   1908. 

SiLlciors  materials  are  added  either  to  the  lime  ii  ' 
defecating  beet-sugar,  or  else  to  the  saccharin' 
itself,  before-  or  after  adding  lime.  The  prt.,  .^;. 
produced  on  carbonation  is  freed  as  far  as  possible  from 
liquor,  and  burnt  to  cement.  The  ciuantily  and  kind 
of  silicious  material  added  arc  chosen  so  as  to  yield  >nv 
desired  cement,  e.g.,  Portland  cement. — A.  G.  L. 

Concrete  and  mortar  ;    Process  of  making  watrrjirooj 

P.  Mecke.     Fr.   Pat.   396,694,  Xov.  2.'>,    1908. 

See  Ger.  Pat.  200,968  of  1908  ;  this  J.,  1908,  1021.— T.F.B 


X.— METALS     AND     METALLURGY. 

Mineral   production   of  Japan    in    1908.     Mining   World 

.May  22,  1909.  [T.U.] 
The  total  output  of  minerals  in  Japan  during  190? 
amounted  to  $51. 6 1 4.000  gold  in  value,  a  falling  off  oi 
81,799,000,  compared  with  1907.  The  production  d 
the  principal  minerals  in  1908  is  shown  below  in  iiuantitii- 
(1  momme  =  .58-24  grains:  1  kin^l32  lb.  :  1  kwamme 
8-27  lb.  ;    1  liquid  koku=47-65  gallons)  :— 


Mineral. 


Amount. 


Gold,  inomme :.''.;." 

Silver,  iiitiiKme 2- ■':-«, t' 

Copper,  kin or.Mii/. . 

Lead,  kin    i        4.SM.M: 

Iron,  kwamme  41. 6u 

Cnal.  kwamme I4,4l)8.et 

Mercury,  kin    (  I. is 

Petrnli-um,  koku    j         l,5«g.3il 

Sulphur,  kin  63.811.07 

The  total  number  of  mining  disasters  recorded  durini 
last  year  was  14,749,  resulting  in  506  jw-ople  killwl  »nr 
14,673  injured.  Miners  in  employment  at  the  end  e 
last  year  number  214,439. 

German    iron    industry;     Development    of   the .     1 

Wiist.     Meta'llurgie,    1909,  6,  265—295, 

The  production  of  Bessemer  stet-1  commenecvl  in  German 
in  ISlil.  and  by  1867.  73.000  tons  were  pn>duco<l,  Goi 
many  then  taking  the  third  jKisilion  among  the  (fwl 
pro<lueing  countries.  In  1870  Bes-senn-r's  (lalcnt  expin- 
nnd  the  (Jerman  steel  production  incrc«is<il  rapidly,  th 
increase  being  somewhat  retarded  but  not  stop|K<d  l)y  lli 
crisis  of  1873.  Owing  to  the  more  favourable  condili"T; 
with  re-gard  to  the  supplies  of  suitable  ores,  the  Besscm' 
process    was   utilised    more   largely    in    England    than   i 
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;rmany,   and   still   more  largely  in   the   United   States. 

1879    the    Thomas-Gilchrist    process    was    introduced 

id   was   immediately   adopted    in    Germany,    where   by 

87.    the    production    of    Thomas    steel    amounted    to 

million   tons.     Thomas    steel    was   for   a   considerable 

ne  looked  upon  with  some  disfavour  in  England,  and 

late  as  1890  was  not  allowed  in  sliipbuilding  by  the 

itish  Admiralty  and  Lloyds.     The  cost  of  production 

Thomas  steel  in  Germany  was  considerably  less  than 

;it  of  Bessemer  steel  in  England,  and  Germany  became 

a  position  not  only  to  supply  the  whole  of  the  home 

mand,  but  also  to  export  considerable  quantities.     In 

[93  Germany  took  second  place  among   the   steel-pro- 

icing  countries,  displacing  England,  and  has  since  kept 

s   position.     In    the    author's    opinion,    however,    the 

pelopment  of  the  Siemens-Martin  furnace  and  its  more 

'idem  moditications  (Bertrand-Thiel  and  Talbot  furnaces) 

'As  to  be  taken  into  serious  consideration  by  Germany, 

ere  the  Thomas  process  is  still  the  one  most  extensively 

id.      Apart  from   the  fact  that   Martin   steel   is   more 

uable  than  Thomas  steel,   it  is  pointed  out  that  the 

|t  of  production  by  the  Thomas  process  is  at  its  lowest 

nt  and  is  likely  to  rise  owing  to  the   increased    price 

pig-iron.     On  the  other  hand  the  Martin  process  must 

considered  as  only  in  the  period  of  development,  so 

t  the  difference  in  the  costs  of  production  by  the  two 

cis-;(s  should  become  less  and  less,  until  finally  the 

I  till    process    becomes    the    cheaper.     Curve-diagrams 

'^mn  showing  for  England,  Germany,  the  United 
tu.-,  and  France,  the  production  of  pig-iron  and  steel, 

lirnduction  of  Martin  steel,  the  consumption  of  pig- 
1.  tlie  production  and  consumption  of  pig-iron  per  head 
|iii|>iilation,  and  the  consumption  of  iron  per  sq.  m. 
I  if  land,  all  for  the  period  of  1890—1907,  and  the 
iiialid  future  production  of  pig-iron  up  to  1920. — A.  S. 

.  si  jiiinace  gas  engines.     Times,  Eng.  Suppl.,  May  12, 
1909,  17. 

;    Ingest    plant    for    the    utilisation    of    blast-furnace 

.  -  I  y  gas  engines,  has  just  been  installed  at  Barrow. 
'.'I-C3  from  four  blast-furnaces,  which  have  a  weekly 
lit   of   1200  tons  of  iron  per  furnace,  have  hitherto 

I  1    used   for    firing    boilers    to    drive    blowing-engines. 

1  h  the  present  plant,  in  addition  to  furnishing  the 
rr  required  to  supply  the  blast  for  the  furnaces,  the 
is  used  to  run  electric  generators  which  supply  all 
nintor  and  hghting  power  required,  including  that 
III   fitting  shops,  furnace  hoists,  pumps,  and  hammers, 

I  Milticient  gas  is  left  to  fire  the  boilers  for  driving  the 
!•  I  if  the  Bessemer  steel  producing  plant.  The  gas 
I  I 'insists  of  five  1250  b.h.p.  gas  blowers,  one  1250 
I'  jiiierator,  and  two  750  b.h.p.  gas  generators.  The 
passed  through  dust-catchers  and  washers,  the 
.'  1   gas  only  containing  0-015  grm.  of  dust  per  cb.  m. 

1.  ing  the  first  week's  run,  a  saving  of  1000  tons  of  coal 

»  effected,  which,  together  with  other  economies,  works 
lit  u  saving  of  about  £1000  per  week.     This  proves 

I  liiiije  gas  engines  are  practical  and  economical  power 
111  I  IS,  especially  where  fuel  is  comparatively  costly, 

I  t    Harrow. — F.  R. 

•I'l    f/ases ;     Qnanlily    ami    composition    of   .     G. 

IJuzek.     Stahl.  u.  Eisen,  1909,  29,  712—714. 

r.|  percentage  of  carbon  dioxide  in  cupola  gases  does 

"  ;\lone  give  a  correct  indication  of  the  completeness 

I'    lombustion   of   the   coke.     Free   oxygen   may   be 

-    in  such  quantities  that  of  two  different  cupola 

Kat  with  the  lower  percentage  of  carbon  dioxide 

1  respond  with  a  more  complete  combustion  of  the 

The   efficiency   of   the   combustion,    expressed    as 

1 1 II I  of  the  percentage  of  the  coke  burned  to  carbon 

to  the   percentage   burned   to  carbon   monoxide, 

I  alculated   from   the   percentages   of  these   gases 

ill  the  cupola  gases.     To  ascertain  the  excess  of 

i.  it  is  necessary  to  determine  also  the  percentage 

L'l'U    in    the    gases.      An    excess    of    10    per  cent. 

!'  usually  required  for  the  processes  of  oxidation 

iiieur  in  the  cupola.     The  paper  contains  a  table 

"■  iiig  the  calculated   volume   and  composition  of  the 


gases  formed  from  1  kilo,  of  coke,  assuming  different 
values  for  the  percentage  of  coke  burned  to  carbon  dioxide, 
and  for  the  excess  of  air  used. — A.  T.  L. 

Cast  irons  ;    The  nature  of  .     G.   B.   Upton.     J.   of 

Physical  Chem.,  1909,  13,  388—116. 
The  author's  equilibrium  diagram  of  the  iron-carbon 
alloys  (this  J.,  1908,  1114)  is  stated  to  give  an  entirely 
satisfactory  explanation  of  the  constitution  of  the  cast 
irons.  The  effect  of  other  elements  on  the  percentage 
of  carbon  in  cast  irons  of  the  eutectic  composition  or 
"  saturated  "  cast  irons  is  summarised  bv  the  formula  : 
4-25-0-27Si-0-32P-O-3S-f0-03Mn,  and  the  percentage 
of  graphite  that  may  be  expected  is  the  "  equivalent 
total  carbon "  (total  carbon+0-45Si4-0-lP+0-05S- 
0-03Mn)  minus  a  constant  which  depends  on  the  rate  of 
cooling.  This  constant  has  a  value  of  1-35  in  the  case 
of  very  slow  cooling  and  of  2-1  in  the  case  of  very  quick 
cooling,  an  average  value  being  1-7.  The  author  considers 
that  a  grey  cast  iron  consists  of  graphite  in  a  metallic 
matrix  which  "  is  a  conglomerate  of  y  solution  crystals 
with  varying  contents  of  silicon  and  carbon  in  solution," 
phosphides  and  sulphides  of  iron  and  manganese  being 
mixed  with  this  metallic  matrix.  WTiite  cast  iron  is 
stated  to  be  a  supersaturated  solution  of  carbon,  with 
some  sihcon,  in  y-iron,  the  crystals  varying  in  composition. 
Thus  the  cementite  crystals  "  are  those  crystals  of  -/ 
solid  solution  which  first  froze  out  of  the  melt,"  and 
pearlite  "  is  the  mass  of  the  melt,  caught  and  held  as  a 
supersaturated  solid  solution." — 0.  F.  H. 

Ferro-manganese ;    Preparation  of  carbon-free  .     E. 

Wraight.     Iron    and    Steel    Inst.     (Carnegie    research 
report).   May,    1909.     [Advance  proof.] 

In  a  previous  report  to  the  Institute  (1907)  E.  Roberts 
and  the  author  described  attempts  to  prepare  carbon- 
free  ferro-manganese  by  : — 1.  Replacement  of  the  com- 
bined carbon  by  silicon  and  aluminium.  2.  Prolonged 
cementation  with  various  oxides.  3.  Bessemerisation  of 
the  alloy.  4.  Fusion  at  a  high  temperature  with  metallic 
oxides.  They  found  that  the  only  practical  process  was 
to  fuse  the  alloy  at  a  high  temperature  with  manganese 
oxide  in  a  basic-lined  furnace.  The  author  has  continued 
the  experiments  on  the  decarburisation  of  feno-manganese, 
and  has  also  attempted  to  prepare  carbon-free  manganese 
from  its  ore.  Ferro-manganese  was  heated  to  1600°  C. 
with  both  30  per  cent,  and  40  per  cent,  of  manganese 
dioxide  for  three  hours.  The  resxdting  alloy  contained 
about  the  same  amount  of  carbon  with  less  manganese 
and  more  iron.  There  was  a  loss  of  30  per  cent,  of  metal 
in  the  first  case,  and  43  per  cent,  in  the  latter.  The 
loss  was  not  due  to  volatilisation  of  manganese.  Fusion 
of  ferro-manganese  with  copper  oxide  resulted  in  a  slightly 
altered  alio}',  and  a  copper-manganese  not  containing 
carbon.  Fusion  with  zinc  oxide  lowered  the  percentage 
of  manganese  while  raising  the  iron,  without  altering  the 
carbon  content.  In  addition  the  following  materials 
have  all  been  tried,  haematite,  silica,  barium  peroxide, 
alumina,  lime,  magnesia,  titanic  oxide,  ferrous  and  man- 
ganous  carbonates,  hydrogen,  oxygen,  carbon  dioxide, 
calcium  and  aluminium.  They  mostly  failed,  and  where 
there  was  a  reduction  of  carbon  content,  the  method  was 
not  economically  practicable.  The  author  believes  that 
the  commercial  production  of  a  carbon-treo  alloy  is  an 
impossibility,  because  the  manganese  has  a  greater  affinity 
for  carbon  than  for  any  other  element,  the  only  elements 
capable  of  replacing  carbon  being  aluminium  and  silicon, 
the  latter  yielding  a  sUico-spiegel.  In  attempting  to 
obtain  a  carbon-free  manganese  by  the  reduction  of 
manganese  dioxide  containing  3-4  per  cent,  of  iron 
oxide,  heating  with  carbonaceous  materials  and  with 
coal  gas  gave  a  carbon-fcrro- manganese,  while  heating 
with  carbon  monoxide  and  hydrogen  gave  no  metal  at 
all.  Calcium  gave  manganous  and  calcium  oxides.  Zinc 
and  iron  gave  no  reduction.  The  author  believes  that 
reduction  is  only  effected  by  a  reagent  having  a  greater 
affinity  than  manganese  for  oxygen.  Aluminium  and 
carbon  are  the  only  available  elements  ;  the  former  is  not 
economical,  and  the  latter  yields  a  carbide,  and  not  metal, 
and  this  carbide  cannot  "bo  reduced  by  any  practical 
method.— A.  H.  C. 
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Steel ;    Influence  of  treatment  on  the  ioluhility  of  in 

sulphuric  acid.  E.  Heyn  and  O.  Bauer.  Iron  and 
Steel  Inst-,  May,  1909.  [Advance  prpof.] 
The  authors  have  investigated  the  relationship  between 
the  mechanical  and  thermal  treatment  of  steel  and  its 
soUibility  in  sulphuric  acid.  A  number  of  samples  of 
a  tool-steel  containing  0-95  per  cent,  of  caibon,  were 
heated  to  900' C,  quenched  in  water  at  14 — 18"  C, 
and  reheated  to  various  temperatures  from  100  to  640'  C. 
The  samples  were  immei-sed  in  a  1  per  cent,  solution  of 
sulphuric  acid  and  the  loss  in  weight,  after  24.  48,  and 
72  hours  i-espcctivcly.  «as  determined.  Instead  ef  the 
solubility  curve  showing  a  gradual  transition  from  the 
martensite  of  hardened  steel  to  the  pearlite  of  annealed 
steel,  the  curve  ran  up  to  a  sharph'  detined  maximum 
with  the  steel  reheated  at  400"  C.  and  then  rapidly  fell 
away  when  the  reheating  had  been  carried  further. 
The  material  wliich  has  this  well  defined  state  of  maximum 
solubility  has  been  termed  by  the  authoi-s  osmondite, 
the  transition  stages  between  it  and  martensite  being 
termed  troostites  and  those  between  osmondite  and 
pcariitc  being  called  sorbites.  On  dissolving  troostites 
in  10  per  cent  sulphuric  acid  out  of  contact  with  the  air, 
they  leave  a  residue  rich  in  free  carbon,  b\it  containing 
no  carbide.  Sorbites  similarly  treated  yield  a  steadily 
increasing  amount  of  carbide  as  the  pearlite  stage  is 
approached,  the  carbon  in  pearUtc  being  entirely  in  the 
carbide  condition.  Tests  made  on  mild  steel  containing 
0'07  per  cent,  of  carbon  gave  similar  results.  The 
quenching  temperature  ap|)ears  to  have  no  definite  relation 
to  the  solubility  of  carbon  steels  in  acid,  but,  in  the  case 
of  tungsten-chromium  steels,  the  solubility  is  propor- 
tional to  the  iiueuching  temperature  and  together 
with  scratching-har-dness  tests,  etc.,  may  be  employed 
to  determine  the  temperature  u.sed  for  quenching.  The 
solubility  of  steel  is  increased  by  cold-working  and  is 
proportional  to  the  work  done ;  as  little  as  2  per  cent, 
of  cold-stretching  or  compression  can  be  determined  by 
the  solubility  test.  Micrographs  and  42  tables  of  tests 
accompany  the  paper. — F.  R. 

Steel ;    Gases  occluded   in    .      T.    Baker.     Iron   and 

8teel    Inst.     (Carnegie    research    report).    May,     1909. 
[Advance  proof.] 

Ha\inq  reviewed  jircvious  work  on  the  subject,  the  author 
investigated  :  (a),  the  nature  and  volume  of  the  gases 
evolved  when  steel  is  heated  in  vacuo  ;  (b),  the  relation 
of  the  critical  points  to  the  extent  of  this  evolution  ;  (c% 
the  i)art  played  by  the  gases  in  the  formation  of  bk>wholes. 
Equal  quantities  of  converted  bar  having  Ijcen  melted 
were  cast  in  an  iron  mould,  giving  one  sound  ingot  by  the 
addition  of  aluminium,  and  a  second  full  of  olowholes. 
They  both  contained  0-8  to  0-9  per  cent,  of  carbon,  and 
were  heated  for  1 1  hours  a  day  for  10  days  in  a  vacuum. 
The  sound  ingot  gave  10-4  times  its  volume  of  gases 
consisting  mainly  of  hydrogen  and  carbon  monoxide, 
while  the  unsound  ingot  gave  .5-2  times  its  volume.  The 
maximum  rate  of  gas  evolution  coincides  with  the  Ar  1.2.3 
point  in  both  steels,  and  the  author  considers  that  it  is 
not  clear  whether  the  evolution  of  the  carbon  monoxide 
is  due  to  its  inferior  solubiUty  in  y-iron,  or  to  the  decom- 
position of  a  ferro-carbonyl.  Aluminium  appears  to 
f)revent  the  formation  of  blowholes  by  preventing  the 
iberation  of  gas  during  the  period  of  solidification,  and 
not  by  any  prevention  of  the  formation  of  carbon 
monoxide. — A.  H.  C. 

SteeU  for  gearK  ;    Contribution   to  the  study  of  .     L. 

Revillon.     Iron    and    Steel    Inst,     (t'arnegie    research 

report).  May.  1SI09.  [Advance  proof.] 
The  metal  suitable  for  employment  as  a  cogged  gear- 
wheel should  not  only  be  easy  to  machine,  but  capable 
of  being  hardened  by  suitable  heat-treatment  without 
deformation,  in  order  to  previ-nt  wear.  The  author  has 
examined  twenty-six  steels  grouped  in  the  follo»-ing 
clasiies.  I.  Steels  containing  neither  nickel  nor  chromium. 
2.  Nickel-chromium  steels  with  low  carbon-content, 
capable  of  water-hardening  with  or  without  subsequent 
annealing.  3.  Nickel-ehromiun\  steels  low  in  those 
elements,  oil-   or   water-    hardened.     4.  High-percentage 


nickel    steels,    with   or    without   chromium.     They   we 
in  the  form  of  bar,  20  mm.   (0-78  in.)  in  diameter,  ai 
served  not  only  for  the  tcst.s  but  for  two  pairs  of  geai 
pinion  and  crown,  for  the  third  s|K'ed  of  a  specd-cham 
mechanism  of  a  12  h.p.  typi'  of  motor.     These  gears  wc 
run   under   a   full   load   continuously   for   seventy   ho\i 
to  cause  wear  of  the  teeth.     The  chemical  coni|)ositii 
of  the  steels,  their  recalescence  points,  mechanical  te- 
and  hardness  both  in  the  annealed  and  in  the  quencli> 
and    temix'red    states   are    tabulated    according   to   thi 
class.     Tlic    variations   in    the   jtroperties  of   each  of  t) 
steels  under  the  heat  treatment  are  discussed,  and  also  tl 
best  methods  for  the  cmploynuMit  of  each  in  the  anneali 
state  for  machining,  and  in  the  quenched  state  fur  u 
in  a  gear.     The  author  draws  the  following  conclusion 
— 1.  -All  four  classes  give  samples  more  or  less  suital 
for  gears.     2.  Steels  not  containing  nickel  can  be  raai 
to  give  a  hard  gear,  but  are'  relatively  brittle  and  ri'qui 
a  heat  treatment  closely  adjusted  to  their  conip<  sitiu 
3.  Soft  nickel-steels  quenched  in  water  are  not  sutr-  i. m 
hanl,  but  may  be  case-hardened  and  then  give  i\     11' 
results.     4.  With    an    increasing    percentage    of    ■  .  - 
steels  quenched  in  oil  or  air  are  improved  by  the  |m    -■ 
of  nickel  as  regards  re-sistance  to  shock  and  eldn. 
').  When   the   nickel  content   is    increased   it   is   | 
to   obtain    by   a   well   adjusted   carbon   content.    . 
which   under   simple   tre-atment   yields   the    best 
After  annealing,  air  quenching  is  sufficient  to  gu     ^ 
hardness   and   good   re<sistancc    to  shock  for   macluiim 
Very  gre»at  care  is  however  necessary  in  the  nianufactu 
of   this   class   of   steel   as  regards  composition,     li    It 
always  possible  to  obtain  a  nickel  steel  answering  all  t 
requirements  of  a  special  manufacture  by  simple  quenchii 
without  subsequent  annealing. — A.  H.  C. 

Nick-el-steet     riveted   joints ;     The    strength    of    i/> 

special  reference  to  resistance  to  slip.  E.  Preuss.  Ir^ 
and  Steel  Inst.  (Carnegie  re-seareh  report).  May.  11* 
[Advance  proof.] 

XicKKi.  steel  having  been  used  for  the  rivets  of  t 
Manhatten  anil  Blackwell  Island  bridges  between  Xi 
York  and  Brooklyn,  without  extensive  tests  being  ranr 
out.  the  author  has  tested  four  kinds  of  nickil  -t. 
to  ascertain  whether  they  were  suitable  for  rivet  iimiir ; 
and    has    also    tested    ninety-tliree    nickel    steel  ■ 

joints.  In  addition  to  having  a  high  shearing  sIi.ul 
rivet  material  should  have  a  high  yield  jxiint  at  elcv«i 
temperatures.  The  author  has  therefore  tested  1 
tensile  strength  at  high  temiMratuii's  and  finds  lijif  ■ 
tensile  strength  and  espccinlly  the  yield  ])oiut  if; 
steel  at  high  temperatures  are'  higher  than  those  of  v  :  .. 
iron.  It  was  also  found  that  nickel-steel  does  not  I".  ■■! 
more>  brittle  by  over-heating.  The  \dtimate  stniiiri 
of  the  most  interesting  joints  are  tabulated,  and  sh' 
them  to  be  twice  as  strong  as  similar  wrought-ii-on  join 
Nickel-steel  made  in  the  electric  furnace  was  found 
be  too  brittle,  whereas  the  remaining  threi'  kinds  v/i 
so  tough  that  the  heads.  Ot>3  in.  in  <iianu>ter.  wen-  pull 
through  plates 0-3  in.  thick  without  damage.  It  issn^k!!  -i 
that  the  rivet  shanks  may  be  made  thinner  and  the  In  ■ 
larger  than  those  of  wrought  iron  or  mild-stwl  ri<' 
as  generally  employed.  Kairbairn.  Reed,  Hark" 
Schwedler,  Wildish.  and  later,  von  Bach  have  |Hiiii' 
out  the  importance  of  the  resistance  to  -lipi 
due  to  the  friction  of  the  plates  joined,  prtHlucii' 
the  contraction  of  the  rivet,  and  the  condition  of  I 
surfaces  in  contact.  The  latter  was  of  opinion  that  I 
joints  should  be  designed  more  with  special  refeni 
to  this  resistance  to  slipping  than  to  the  shearing 
sistance  of  the  rivet  shanks.  The  author  is  of  an  oppo- 
opinion.  having  found  that  the  important  part  of  i 
slipping  of  nickel-steel  and  wrought  iron  riveted  imi 
took  ])lnie  before  the  \sc)rking  load  was  reached,  an.l  ii 
as  stateii  by  von  Bach,  after  tlu'  joint  was  loadctl  «Ik 
no  per  cent,  above  the  working  load.  The  author  foci 
that  the  slip  was  different  on  different  sides  of  the  joi 
as  did  von   Bach  :    that   the   same  amount  of  slip  I' 

Slace  at  equal  loads  with  rivets  of  l«)th  large  and  m 
iametera  ;    that  fullering  reduced  the  shp  a  httlc.  il 
of  the  rivet  heads  having  more  effect  than  that  of  i 
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igcs  of  the  plates ;  that  nickel-steel  and  wrought  iron 
vets  were  equally  efficacious  ;  and  that  the  slip  of  butt 
lints  was  greater  than  that  in  lap  joints  of  the  same 
itimate  breaking  strength.  The  state  of  the  two 
irfaces  in  conta<'t  had  more  influence  than  the  difference 
I  the  methods  of  ri%'eting  employed. — A.  H.  C. 

in-plate  production ;  Development  and  present  position 
of    .     O.    Vogel.     Chem.-Zeit..     1909,    33,    507. 

,T  present  England  jjroduces  about  650,000  tons  of 
n-plate  per  annum,  the  United  States  600,000  tons, 
ermany  44,500,  Austria-Hungary  10,000,  Italy  24,000, 
ad  Spain  16,000.  France  produces  a  considerable 
uantity,  Belgium  none ;  the  Russian  industry  is 
Bveloping,  the  Swedish  has  died  out.  The  value  of  the 
50.00U  tons  produced  in  England  is  £7.900,000,  of  which  the 
?7,000  tons  of  iron  account  for£3, 250,000,  coal  for  £280.000, 
ilphuric  acid  for  £90,000  and  palm  oU  for  £55,000. 
he  tin  in  American  tin-plate  varies  from  2-32 — 1"16 
?r  cent.,  or  145 — 57  mgrms.  per  25  sq.  cm.  Germany, 
.  1907,  imported  43.085  tons  corresponding  with  861,700 
5xes  or  about  96-5  million  plates.  The  five  German 
orks.  at  Rasselstein  near  Neuwied,  DiUingen  on  the 
lar,  Haj'ingen  in  Lothringen,  and  Hiisten  and  Nachrodt 
Westphalia  (of  which  the  two  first  are  the  oldest  and 
ost  considerable)  are  united  in  a  syndicate  with  an 
ifice  at  Cologne. — A.  G.  L. 

m  holes  in  tin  plate  ;  Detection  of .     W.  H.  Walker. 

J.   Ind.    and   Eng.    Chem.,    1909,    1,   295—297. 

)K  the  detection  of  pin  holes  in  tin  plate  the  author 

'ikes  use  of  the  blue  coloration  developed  at  such  spots 
'th  a  solution  of  potassium  ferricyanide  stiffened  with 
latin  and  containing  a  small  quantity  of  acid  to  accelerate 
^  corrosive  action  on  the  iron.  The  reagent  contains 
j  grms.  of  gelatin,  450  grms.  of  water,  1  grm.  of  potassium 
jTicyanide,  and  1  grm.  of  sulphuric  acid.  The  feni- 
tinide  is  added  to  the  gelatin  solution,  and  after  cooling 
/about  40  C..  the  acid  is  added,  the  reagent  being  prepared 
(it  before  use.  When  a  large  number  of  plates  are  to 
'  examined,  the  sensitiveness  of  the  reaction  may  be 
Tcascd  \>y  soaking  the  jilates  overnight  in  a  dilute 
ution  of  ammonium  chloride  or  by  dipping  them  for 
f  a  minute  in  5  per  cent,   sulphuric  acid. — A.  S. 

'B  and  steel;    Preservation  of  .     A.   S.   Cushman. 

roil  and  Steel  Inst.,  May,   1909.     [Advance  proof.] 

E  author  explains  the  electrolytic  theory  of  the  cor-  ' 
ion  of  iron  and  steel  (see  this  J.,  1907,  1051),  and  the  i 
'ion  of  certain  oxidising  agents,  such  as  chromic 
d,  and  reducing  agents,  such  as  pvrogaUol,  in  inhibiting 
ting  (see  this  J.,  1907,  1201 ).  The  value  of  the  different 
'itective  coatings  used  is  then  discussed,  and  the  results 
''tests  recorded.  The  use  of  soldering  solutions,  such 
■  Kid  zinc  chloride,  in  ordinary  galvanising  is  considered  ! 
le  a  dangerous  practice  since  some  of  this  solution  may  I 
ncluded  under  the  zinc  coating,  and  so  promote  electro-  I 
I  mical  action.  The  same  objection  apphes  to  the  cold 
(ranising  process,  owing  to  a  similar  inclusion  of  some 
(the  electrolyte,  and  the  formation  of  electro-negative 
I  ys  of  iron  and  zinc  is  a  possible  difficulty  in  the 
^rardising  process.  The  author  shows  that  tin  does 
1  give  such  an  efficient  protecting  coat  as  it  should  do 
«  account  of  the  difficulty  in  applj-ing  it  economically 
t  he  surface  of  steel  so  that  it  shall  give  a  coating  free 
f  n  pinholes.  In  the  case  of  pigments  it  had  been 
I  fiously  suggested  by  the  author  that,  owing  to  their 
i  bitive  action  against  rusting,  the  slightly  soluble 
c,)mates  should  constitute  the  most  suitable  material 
f  the  first  coating  on  iron  and  steel  surfaces.  It  has, 
'  t\cr,  since  been  shown  that  this  protective  power  may 
I*  troyed  by  the  presence  in  the  pigment  of  a  trace  of 
■'  iir  any  soluble  impurities  that  tend  to  stimulate 
c'osion.  About  fifty  commercial  pigments  were  tested  ! 
ij  he  following  manner: — A  series  of  bottles,  all  of  the 
!•  e  size,  were  fitted  with  two-hole  stoppers  and  connected 
0  rfass  tubes,  so  that  a  current  of  air  could  be  drawn 
n  dly  through  the  whole  series.  Two  carefully  weighed 
N  pies  of  sheet  steel,  each  having  a  surface  area  of  4  sq. 
"were  placed  in  each  bottle,  together  with  10  c.c.  of  one 


of  the  pigments  and  100  c.c.  of  distilled  water.  A  rapid 
current  of  air  was  then  drawn  through  the  series  of  bottles 
for  seven  daj's  in  some  experiments  and  for  three  weeks  in 
others,  the  loss  in  weight  of  the  steel  after  this  treatment 
being  taken  as  a  measure  of  the  corrosion.  From  the 
results  of  these  experiments  the  pigments  are  classified 
into  three  groups,  viz..  Inhibitors  such  as  zinc  oxide, 
white  lead  (Dutch  process),  and  willow  charcoal :  Inde- 
tcrminates  such  as  white  lead  (quick  process),  red  lead, 
and  litharge  :  Stimulators  such  as  lampblack,  ochre,  and 
graphite.  It  is  also  shown  that  pigments  that  are  good 
conductors  of  electricity  should  not  be  applied  directly  to 
iron  and  steel.  The  following  rapid  test  of  corrosive  action 
was  found  to  give  reliable  results  : — "  The  pigments  to  be 
tested  are  rubbed  up  with  sufficient  water  to  make  thick 
water-colour  paints,  and  are  then  flowed  or  brushed  upon 
the  clean  blades  of  table  knives.  After  the  coatings  are 
dry,  the  knives  arc  laid  on  a  wet  blotter  and  covered  with 
a  sheet  of  blotting  paper.  At  the  end  of  48  hours  the 
surface  is  cleaned  off  with  running  water  and  a  stiff  brush." 
Large  scale  tests  of  paints  are  now  in  progress  near 
Atlantic  City,  N.J.,  600  large  plates,  representing  three 
kinds  of  steel,  mounted  in  wooden  frames  facing  the  sea 
shore  having  been  painted  with  single  paints  and  various 
mixtures.  Similar  tests  are  being  carried  out  in  Pittsburg 
to  test  the  resistance  to  corrosion  of  steel  wires  of  varying 
composition  galvanised  in  various  ways.  In  the  case  of 
steel  that  must  be  used  without  any  protective  coating, 
resistance  to  corrosion  is  dependent  on  the  purity  of  the 
material,  its  freedom  from  segregation,  and  the  care  with 
which  it  has  been  worked. — 0.  F.  H. 

Platinum   production  of   Russia.     Chem.    Ind.,    1909.    32. 
27(1. 

The  production  of  platinum  in  Russia  increased  consider- 
ably during  the  past  year.  The  figures  for  the  last  three 
years  were  as  follows  : — 


Quantity. 

Value. 

1906 

1907 

1908 

lb. 
11,592 
10.761 
13,975 

£ 

801,000 
1,126,000 
1,570,000 

—A.  S. 

Platinum  ;     Melting    point    of    .     W.    Waidner    and 

G.  H.  Burgess.  Compt.  rend.,  1909.  148,  1177—1179. 
The  fact,  observed  by  Fery  and  Cheneveau  (this  J.,  1909, 
313),  that  the  melting  point  of  platinum,  as  determined 
with  the  optical  pyrometer,  is  dependent  on  the  nature 
of  the  atmosphere  in  which  the  fusion  is  effected,  does  not 
account  for  the  different  values  obtained  by  previous 
experimenters  with  this  method,  since  the  fusions  in  these 
experiments  were  made  under  similar  conditions  in  the 
presence  of  air ;  the  discrepancies  are  probably  due  to 
inexact  knowledge  of  one  of  the  constants  in  Wien's 
equation.  — F.  Sodn. 

[Cyaniding.1  Utilisation  of  waste  heat  in  slimes  treatment. 
A.  Salkinson.  J.  Chem.  Met.  and  Min.  Soc,  S.  Africa, 
1909,  9,  308—309. 

The  chief  advantage  gained  by  using  heated  cyanide 
solutions  in  the  treatment  of  slimes  is  the  greater  rapidity 
with  which  the  slimes  settle,  in  consequence  of  which  a 
smaller  number  of  settling  tanks  are  required.  Usually 
the  waste  heat  from  the  mill  engine  can  be  employed  to 
heat  the  solutions,  the  latter  being  used  in  place  cf  the 
cooling  water  employed  in  the  condensation  of  the  exhaust 
steam.  A  large  amount  of  data  are  tabulated  in  which 
the  extraction  during  one  month  whQe  using  cold  solutions 
is  compared  with  that  obtained  during  a  similar  period 
when  using  heated  solutions.  The  result  shows  that  six 
vats  did  more  work  with  heated  solutions  than  nine  did 
with  cold  solutions,  the  respective  extractions  being 
practically  the  same,  also  that  20  per  cent,  more  of  the 
hot  solution  was  precipitated  for  the  same  amount  of  zinc 
with  a  precipitation  of  94-5  per  cent,  compared  to  only 
91  per  cent,  from  cold  solutions. — F.  R. 
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[Gold  ci/nniding]  Notes  on  precipilation.  M.  Smith.  J. 
Chem.  Jlet.  and  Mill.  Soc,  S.  Africa.  litO'.l,  9,  300—302. 
In  the  precipitation  of  gold  and  silver  from  cyanide 
solutions,  the  amount  of  zinc  usually  allowed  is  1  cb.  ft. 
of  shavings  per  ton  of  solution  per  24  hours.  This  amount 
the  author  considers  excessive  and  tends  to  load  the 
solutions  with  compounds  of  zinc  which  subsequently 
form  ■■  white  precipitate ""  in  the  precipitation  boxes. 
He  has  found  it  possible  to  reduce  the  amount 
of  zinc  to  three  tons  of  solution  per  cb.  ft.  of 
zinc  per  24  hours,  in  the  sands  precipitation  boxes, 
and  to  4  and  5-4  tons  of  solution  respectively  in  the 
two  slimes  precipitation  boxes.  The  zinc  was  packed 
quite  loosely  in  the  trays  to  a  depth  of  only  9  in.  and  a 
system  of  dressing  the  boxes  was  adopted  to  prevent 
the  mixing  of  the  old  and  new  shavings.  The  zinc  from 
the  top  comiiartment  in  the  weak  or  slimes  precipitation 
box  was  used  to  replenish  that  in  the  strong  or  medium 
solution  boxes,  and  each  of  the  trays  from  the  other 
compartments  in  the  slimes  box  were  lifted  up  bodily  and 
moved  up  one  place,  the  last  compartment  being  then 
filled  with  fresh  zinc.  Since  adopting  these  modifications 
practically  no  "  white  precipitate  "  has  been  formed  and 
the  sump  solutions,  which  previously  were  found  to 
contain  ()•(>  dwt.  of  gold  per  ton  of  solution  in  the  strong 
sump  and  0-225  dwt.  in  the  medium  and  weak  sumps, 
now  assay  only  a  trace  of  gold. — F.  R. 

Gold  and  tellurium;    Fusibility  of  mixtures  oj  .     H. 

Pelabon.  Compt.  rend..  1909,  148,  1176—1177. 
Gold  is  readily  soluble  in  molten  tellurium,  a  pasty 
solution  being  obtained  if  the  proportion  of  gold  exceed 
tiO  per  cent.  Tlio  fusion  curve  indicates  the  existence 
of  a  compound.  Au.,Tc,  (43-.j0  ]>cr  cent,  of  gold),  solidifying 
at  472^  C,  but  no  other  comix)und  appears  to  be  formed 
between  these  elements.  On  strongly  heating  the  pasty 
mixtures,  rich  in  gold,  tellurium  is  driven  off  and  finally, 
at  1065°  C,  pure  liquid  gold  remains.— F.  Sodn. 

Silver  ore    treatment     in  Mexico.     R.   Linton.     J.   Chem. 

Met.  and  Slin.  Soc,  S.  Africa,  1909.  9.  307—308. 
For  the  treatment  of  refractory  manganiferous  silver  ores, 
the  author  mixes  the  crushed  ore  with  salt  and  adds  a 
5  per  cent,  solution  of  sulphuric  acid,  allowing  the  mixture 
to  stand,  with  occasional  agitation  for  24  hours.  The 
manganese  present  in  the  ore  causes  an  evolution  of 
chlorine  which  renders  tlie  ore  amenable  to  treatment  by 
cyai\ide.  Tlie  acid  solution  is  filtered  off,  the  ore  washed 
and  then  leached  with  a  2  per  cent,  solution  of  potassium 
cyariide.  Extractions  of  from  60  to  94  per  cent,  have 
been   obtained   in   the   laboratory. — F.  R. 

Cupellation  experiments  ;    the  thermal  properties  of  cupels. 

C.  O.  Bannister  and  W.  N.  Stanley.     Inst.  Min.  and  Met., 

May  20,  1909.  [Advance  proof."] 
In  seeking  an  explanat  ion  of  the  differences  known  to  exist 
between  bone-ash  and  patent  (magnesite  base)  cupels  when 
in  actual  use,  the  thermal  properties  of  cupels  have  been 
investigated  by  the  authors.  By  means  of  a  special 
apparatus  which  is  described,  the  relative  diffusivities  of 
heat  were  determined  for  various  brands  of  cupel,  both  at 
100°  C,  and  during  the  actual  cupellation  process.  The 
patent  cupels  were  found  to  have  a  higher  diffusivity  and 
a  greater  specific  heat  than  the  bone-ash  cupels,  and  it 
was  noticed  that  during  cupellation  at  the  same  muffle 
tem)>erature,  the  actual  temperature  of  the  cupelling 
button  was  much  lower  in  the  former  than  in  the  latter 
ease.  During  ex|HMiments  in  the  cupellation  of  silver  with 
lead,  considerable  differences  were  also  noted  in  the  rate 
of  cooling  and  in  the  time  required  for  the  solidification  of 
the  silver  beads.  It  was  thus  found  that,  after  being 
■withdrawn  from  the  same  muffle  temixrature.  silver  hcAds 
take  longer  to  solidify  and  "  spit  "  on  patent  than  on 
bone-ash  cupels  :  and  that  spitting  is  more  liable  to  occur 
when  the  latter  kind  of  cupel  is  used. — \V.  E.  F.  P. 

Alamosite  :   a  new  lead  silicate  from  Mexico.     C.  Palache 

and  H.  E.  Merwin.     Amer.  J.  .Science,  1909,  27,  399— 

401. 

The  now  mineral,  which  was  found  near  Alamos.  Sonora, 

Mexico,    has    the    composition,    PbSiUj.    and    is    closely 


analogous  to  woUastonito  (CaSiO,)  in  form,  habit,  ani 
composition.      It  occurs  in  radiated  aggregates  of  minat  I 
colourless  and  transparent  fibres,  which  give  a  snow-wh'  ' 
appearance    to    the    mass.     The    optical    and    phyai« 
properties    were    determine<i.     It    is    easily    rwluced 
charcoal  to  metallic  load  ;  and  is  soluble  in  nitric  acid  i 
strong    gelatinisation.       .\lamosito     is     very     similar 
appearance  to  barysilite.  but  may  be  readily  distinguiahe.    c 
from  it  by  its  optical  characters. — F.  R. 

"  Hardhead  "  [residue  from  tin  smettimj] ;    Besseme rititi 

of  -.     D.  M.  Levy  and  U.  Ewcn.     Inst.  Min.  an 

Met.,  May  20,  1909.     [Advance  proof.] 

The  objects  of  the  investigation,  which  is  still  proceeding 
are  to  determine  the  suitability  or  otherwise  of  a  Be- 
somerising  process  for  the  profitable  ri-covery  of  value 
from  hordhead.  and  also  the  rate  at  which  the  conslitiieni 
(mainly  tin.  arsenic,  and  iron)  are  oxidised  and  eliniiriatt" 
during  such  process.     The  material  used  in   the  experi- 
ments contained  17-92  per  cent,  of  tin,  21-92  of  aniqigB. 
and  52-90  of  iron.     On  heating  a  charge  to  fusion  mW^ 
crucible  covered  with  a  clay  hood,  and  blowing  a  gontl 
current  of  air  through  it.  a  considerable  evolution  of  hc« 
occurred,  indeed  sufficient  to  keep  the  charge  fused  wilhou 
external     bent.      Cooling    curves    taken     with     .50(J    gm 
charges  under  exactly  similar  conditions,  Iwlh  with  aof 
without  blowing,  indicated  an  increase  in  teni)>eratui» 
3('>2'  C.  during  a  15  minutes'  blow  with  cold  air.     SI 
charges  were  subjected  to  the  B<-sscmerising  pi 
]>eriods  ranging  from  15  seconds  to  15  minutes,  tl 
ducts — consisting  of  "  metallic  button,"  slag,  and  fi 
being  examined  in  every  case.     It  was  found  that  althi 
a  high  degree  of  concentration  of  the  nickel  and  col 
had  occurred  in  the  metallic  button,  the  small  ini 
obtained  in  tin-  tin  content  was  of  no  practical  advanl 
The  amount  of  tin  in  the  slags  varied,  the  lowest  o\ 
able  under  laboratory  conditions  being  7  per  cent,  (l 
of   which  ai)))eare(l  to   be  in   the  form  of  hardhead 
mechanically),   with   2   to  3   i)er  cent,   of    ars»-nic.  .V)  , 
iron,  and  25  of  silica.     The  condensed  fume  adhering  I 
the  crucible  cover   was  found   to  contain  about  90  p< 
cent,  of  tin  oxide  and  0-1  per  cent,  of  arsenic,  while  th> 
fume  condensed  in  the  flues  consisted  of  arsenious 
tin  oxide,  and  fuel-ash  in  varying  proportions,  the 
centage  of  tin  increasing,  and  that  of  orsonic  deci 
as   the   furnace   end   of   tlie    Hue    was   approached, 
authoi-s  claim  that  the  feasibility  of  Bessemerising 
head  has  been  clearly  demonstrated,  and  are  of  opiniei 
that   actual    practice   alone    will   show    whether   slags  e 
sufficiently  low  tin  content  can   be  obtained  to  make  th- 
process   a   commercial    success. — W.  E.  F.  P. 

Tantalum;    Analysis  of  ores  of  .     E.   S.   Simpion 

Chem.  News,  1909,  99.  243. 
Thk  following  method  of  analysis  of  tantalum  ores 
used  in  the  laboratory  of  the  Geological  Survey  of  W 
Australia,  gives  results  for  the  combined  oxides  c 
tantalum  and  niobium,  which,  in  the  absence  of  appreciabl 
quantities  of  titanium  oxide,  are  accurate  to  withn 
0-1  per  cent.  Tin-  ore  is  fused  with  potassium  hydnnidc 
the  fused  mass  extracted  with  water,  the  liquid  aciditii- 
with  a  definite  amount  of  hydrochloric  acid,  boiled  t. 
effect  complete  solution  of  the  bases,  and  then  dilulw 
and  boilinl  to  precipitate  the  hydroxides  of  tantalun 
and  niobium  (TajOj-i-NbjO,).  The  moist  precipitate  ; 
dissolved  in  water  acidified  with  hydrofiuorie  acid,  ih' 
solution  treated  with  potassium  fluoride  and  ioncenlnit<-tl 
and  the  successive  crops  of  crystals  i-emoved  (see  this  ,1 
1906.  (i81).  The  niobiutn  in  "the  final  mother  liquid  i 
precipitated  as  hytlroxide.  weighed  as  oxide,  and  it 
amotmt  deducted  from  the  amount  of  mixed  oxide 
determined  in  a  second  portion  of  the  sample.  Th' 
difference  gives  the  amount  of  tantalum  oxide.  .\  folu 
bility  allowance  of  2  mgrms.  of  tantalum  oxide.  Tn,<i. 
is  ma«le  for  each  1  c.c.  of  liquid  from  which  the  tin.i 
crystallisation  of  the  iwtassium  tantalum  Huoridc  is  m«'l' 
Tin,  iron,  manganese,  etc..  an-  deterniined  in  the  origint 
filtrate  fnim  the  mixixl  hydroxides.  In  reply  to  criticium 
made  upon  this  method  by  (iiles  (Chem.  News,  99,  I' 
the  author  )>oints  out  that  in  ortler  to  obtain  a  fused  ma- 
readily  .soluble  in  water  (with  the  exception  of  carbonate 
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of  iron,  yttrium,  et«.,  which  are  dissolved  by  subsequent 
addition  of  hydrochloric  acid)  a  proportion  of  6  parts  of 
potassium  hydroxide  to  one  part  of  the  mineral  is  required. 
Under  these  conditions  the  decomposition  of  mangano- 
tantalite  was  complete  at  a  low  rod  heat  in  10  minutes, 
whilst  20  minutes  were  required  for  the  decomposition  of 
ferrotantalite,  euxenite,  fergusonite,  and  stibiotantaUte. 
In  each  case  the  powdered  ores  were  passed  through  a 
90-mesh  sieve.  The  decomposition  of  cassiterite  (finely 
ground  in  an  agate  mortar)  required  45  to  60  minutes. 
A  nickel  crucible  is  best  for  the  determination  of  tantalum, 
niobium,  and  tin,  whilst  for  the  determination  of  iron, 
manganese,  yttrium,  etc.,  the  fusion  is  made  in  silver, 
and  the  hydroxides  of  tantalum  and  niobium  (which  are 
contaminated  with  silver)  are  rejected.  Antimony,  in,  e.g., 
stibiotantalite,  is  precipitated  with  the  tantalum  and 
niobium.  The  precipitate  is  digested  with  ammonium 
sulphide  to  remove  the  antimony,  and  the  residual  oxides 
again  fused,  reprecipitated  and  again  digested.  "  Creep- 
ing '"  of  the  alkaline  mass  during  the  fusion  is  prevented 
by  fixing  the  crucible  in  a  hole  in  asbestos  millboard 
one-eighth  inch  in  thickness  in  such  a  manner  that  only 
about  a  quarter  of  the  crucible  is  below  the  board.  The 
bottom  of  the  crucible  may  then  be  heated  to  dull  redness, 
whilst  the  upper  edge  is  too  cool  for  "  creeping  "  to  take 
place.  As  a  further  precaution  the  lid  of  the  crucible 
should  be  made  distinctly  convex,  so  that  particles  of 
,material  projected  against  it  drop  back  from  the  centre 
linto  the  crucible  instead  of  travelling  to  the  side. 
!  — C.  A.  M. 


iTungstic  acid  ;  Determination  of in  low  grade  wolfram 

■    ores.     H.    W.    Hut-chin   and   F.   J.   Tonks.     Inst.   Min. 
!    and  Met.,  May  20,  1909.     [Advance  proof.] 

Che  process  described  is  a  modification  of  the  mercurous 
litrate  method,  in  which  fusion  with  alkalis  is  replaced 
jy  digestion  with  caustic  soda  solution,  by  which  means 
t  large  sample  may  be  conveniently  and  quickly  operated 
ipon.  It  consists  in  digesting  the  finely-powdered  ore 
»ith  20  c.c.  of  a  25  per  cent,  solution  of  caustic  soda 
free  from  chlorides)  on  a  water-bath  for  30  to  45  minutes, 
liluting,  adding  a  little  sodium  peroxide  to  oxidise  any 
lecomposition  products  of  sulphides,  and  diluting  to 
HO  c.c.  An  aliquot  portion,  after  filtering,  is  acidified 
nth  dilute  nitric  acid,  then  made  alkaline  with  ammonia, 
loiled,  and  filtered.  The  filtrate,  after  being  shghtly 
oidified  with  ddute  nitric  acid,  is  precipitated  with  excess 
f  mercurous  nitrate  solution  followed  by  a  few  drops  of 
ilute  ammonia,  and  is  warmed  and  stirred  to  promote 
apid  setthng  of  the  precipitate.  After  filtering  and 
'ashing  with  weak  mercurous  nitrate  solution,  the  pre- 
ipitate  and  paper  are  ignited  together  in  a  porcelain, 
r,  in  the  absence  of  arsenic,  a  platinum,  crucible,  the 
33idue  being  tungstic  acid.  The  above  quantity  of 
austic  soda  is  stated  to  be  sufficient  for  the  deeom- 
osition  of  charges  containing  up  to  0'4  grm.  of  tungstic 
cid.  the  attack  being  very  rapid.  The  mercurous  nitrate 
dution  is  prepared  by  heating  2  or  3  oz.  of  mercury  with 
5  c.c.  of  nitric  acid  of  sp.  gr.  1-4  and  75  c.c.  of  water 
early  to  boiling  for  li  hours,  allowing  to  stand  over- 
ight,  and  then  diluting  to  400  c.c.  ;  20  c.c.  of  this 
ilution  are  suflicient  for  most  assays.  The  method  is 
3t  applicable  in  the  presence  of  scheelite,  which  is  only 
irtially  attacked  under  the  conditions  of  the  assay, 
rsenic,  if  present  in  the  ore,  is  partly  dissolved  out  by 
le  caustic  soda  and  subsequently  precipitated  by  the 
ercurous  nitrate  ;  but  the  authors  find  that  by  burning 
ic  (irecipitate  and  filter-paper  together,  as  above  stated, 
IP  clfect  of  arsenic  is  practically  a  negligible  factor  in 
I'  rase  of  ores  containing  100  lb.  or  less  of  tungstic 
111  per  ton.  The  great  discrepancies  existing  between 
e  assay-results  obtained  on  the  same  ore  by  the  above 
id  the  aqua  regia  methods  has  led  the  authors  to  dcter- 
ine  the  solubility  of  tungstic  acid  in  aqua  regia  under 
say  conditions.  They  find  that  the  presence  of  arsenic 
id  Huorides  in  the  ore  greatly  increases  the  amount  of 
ngstic  acid  retained  by  the  acid  liquor,  indicating  that 
ese  substances  should  be  removed  before  applying  the 
;  ua  regia   treatment. — W.  E.  F.  P.  I 


Aluminium  luelding.  [Aluminium  ;  Action  of  acids  on.] 
M.  U.  Schoop.  Eleetrochem.  and  Met.  Ind.,  19U9,  7. 
193—194. 

Xo  entirely  satisfactory  solder  has  yet  been  discovered 
for  uniting  aluminium,  but  for  men  skilled  in  "  lead 
burning,"  the  operation  of  autogenous  welding  presents 
no  special  difiiculty.  Large  aluminium  vessels  for  dis- 
tillation and  similar  purposes  are  now  made  by  this 
means.  An  illustration  is  given  of  a  container  about 
eight  feet  both  in  height  and  diameter.  For  welding 
thin  sheets  the  oxy-hydrogen  blowpipe  is  sufficient, 
but  for  thick  sheets  it  is  advisable  to  use  the  oxy-acetylene 
burner.  It  is  necessary  that  the  gases  be  intimately 
mixed  as  they  leave  the  burner,  and  to  avoid  baclc-lighting, 
the  flow  of  gas  must  be  greater  than  the  speed  of  propaga- 
tion of  the  explosion.  Special  so-called  "  saving  burners  " 
may  be  used  in  which  the  oxygen  supply  is  automatically 
cut  off  and  the  hydrogen  supply  reduced  as  soon  as  the 
burner  is  laid  aside.  A  long  series  of  tests  have  been 
made  in  Zurich  to  determine  to  what  extent  aluminium  is 
attacked  by  acids.  It  was  found  that  the  Engfish  metal 
withstood  the  attack  better  than  that  of  other  European 
manufacture.  The  structure  and  condition  of  the 
surface,  however,  largely  affects  the  results.  Hard  rolled 
aluminium  with  a  highly  polished  surface  is  the  least 
attacked,  but  if  it  is  heated  until  a  chip  of  wood  on 
its  surface  begins  to  char,  the  resistancefof  the  metal  to 
acid  attack  is  reduced  to  that  of  cast  aluminium. — F.  R. 

Direct    reactions ;       Conditions    necessary   for    ,    and 

the  direction  of  the  electric  current  generated  hy  the 
action  of  sulphur  on  metals.  A.  Colson.  Compt.  rend., 
1909,  148,  1183—1186. 

If  two  bodies  are  capable  of  combining  with  a  third, 
the  compound  produced  at  a  given  temperature  is  not 
necessarily  that  which  gives  rise  to  the  liberation  of  most 
heat.  Copper,  for  instance,  is  attacked  by  oxygen  or 
sulphur  at  a  much  lower  temperature  than  is  aluminium, 
although  the  heat  developed  in  the  latter  reactions  is 
much  greater  than  in  the  former.  Similarly,  when  rods 
of  copper  and  aluminium  are  placed  in  yellow  ammonium 
sulphide,  the  direction  of  the  electric  current  set  up,  as 
well  as  the  appearance  of  the  copper,  shows  that  this 
metal  is  attacked  by  the  sulphur,  and  if  the  copper  is 
leplaced  by  silver,  in  spite  of  the  large  difference  between 
the  heats  of  formation  of  silver  sulphide  and  aluminium 
sulphide,  the  direction  of  the  current  indicates  that 
silver  is  the  metal  attacked.  In  order  to  prophesy  the 
course  of  such  a  reaction,  it  is  considered  necessary  to 
know  the  "  zones  of  reaction  "  of  the  compounds  con- 
cerned, i.e.,  the  temperatures  at  which  they  are  formed 
and  dissociate.  For  example,  tl'.e  action  of  aluminium 
on  chromic  oxide  is  thought  to  depend  on  the  fact  that 
alumina,  unhke  chromic  oxide,  has  no  dissociation  pressure 
at  about  2000'  C,  and  not  on  its  heat  of  formation  being 
greater  than  that  of  chromic  oxide. — F.  Sodn. 


Patents. 

Ore  concentrators.  H.  J.  Haddan,  London.  From  C.  W. 
Eecleston,  Los  Angeles,  Cal.,  U.S.A.  Eng.  Pat.  19,163, 
Sept.   11,   1908. 

The  concentrator  consists  essentially  of  a  table  having 
a  fiexible  surface  suspended  by  wires  from  its  sides  and 
held  in  a  state  of  high  tension.  The  surface  is  furnished 
with  rifHes  extending  part  or  the  whole  length  of  the 
table  and  at  right  angles  to  the  tension.  Means  are 
provided  for  imjiarting  a  rapid  longitudinal  reciprocating 
motion  to  the  table.  Blocks  supported  by  truss-rods 
passing  under  the  table  at  different  parts  enable  the 
level  of  the  surface  to  be  variably  adjusted  if  required. 
Ore  pulp  is  fed  on  to  the  table  anil  gradually  moves  to 
the  discharge  end  owing  to  the  reciprocating  motion  of 
the  table.  It  is  subjected  to  a  transverse  stream  of 
water  which  carries  the  tfiilings  over  the  lower  side, 
the  concentrates  being  discharged  at  the  further  end. 

— F.  R. 
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Ore  conantrtUors.  V.  M.  Justice.  London.  From  H.  S. 
Duell,  New  Rochclle,  V.S.A.  Eng.  Pat.  28,365, 
Dec.  29,  1908. 

Thi;  apparatus  eomprises  a  tabic  having  a  sloping  con- 
centrating surface,  which  may  be  Hat  or  concave.  The 
inclinatiiiu  of  this  table  may  be  altered  at  will,  and  means 
arc  provided  by  which  the  whole  system  can  be  agitp.tcd 
in  a  direction  perpendicular  to  the  angle  of  slope.  The 
essential  featui*e  of  the  apparatus  consists  however  in 
the  number  of  sinuous  "  rifHcs  "  or  small  vertical  partitions 
which  extend  from  the  elevated  portion  diagnnally  across 
the  surface  of  the  concentrator  and  tent!  to  converge 
at  the  opposite  lower  corner.  The  undulation  of  these 
"  riffles  "  progressively  decreases  in  amplitude  from  the 
upper  to  the  lower  corner  of  the  table.  Along  the  top 
edge  of  the  concentrator  extends  a  longitudinal  trough 
divided  into  two  or  inor.'  divisions  by  adjustable  stops. 
In  this  way  the  ore,  fed  into  a  hopper  at  the  right  hand 
corner,  travels  towards  the  other  end.  so  that  before 
being  washed  on  to  the  surface  by  a  stream  of  wntei.  it 
becomes  roughly  classilicd.  A  series  of  hoppers  is  aiTanged 
along  the  lower  edge  of  the  table  for  the  .reception  of  the 
classified  products. — C.  A.  W. 

Ores  ;   Process  for  testing  or  reducing .     E.  P.  Welch, 

Denver,  Colo.     U.S.  Pat.  919,663,  April  27,  1909. 

Finely  i)owdcred  ores  are  mixed  with  a  material  con- 
taining 20  iiarts  of  ])otassium  chlorate.  2  of  sodium 
peroxide  and  manganese  dioxide,  13  of  wheat  Hour, 
and  4  of  argol,  and  the  whole  is  ignited. — A.  G.  L. 

Steels  ;     Treatment  of jor  industrial  purposes.     Soc. 

Schneider    et    Cie,    La    Creusot,    France.      Eng.   Pat. 

24,244,  Nov.  11,  1908.  Under  Int.  Conv.,  Jan.  25, 1908. 
The  tix'atmcnt  is  to  prevent  the  liability  of  armour  plates, 
etc.,  made  of  certain  steels,  developing  blowholes  and 
rents  caused  by  internal  tension,  during  cooling.  The 
metal  is  cooled  from  well  above  the  critical  point  in 
heating,  and  the  cooling  retarded  for  a  time  at  about 
250°  C  above  the  critical  point  in  cooling,  or  the  metal 
is  partially  coole  I  and  then  re-heated,  eare  being  taken 
not  to  heat  to  the  critical  point  in  heating.  Cooling  is 
then  allowed  to  proceed  and  the  exothermic  reactions 
that  usually  occur  at  the  lower  critical  point  are  entirely 
prevented,  the  steel  cooling  without  strain. — F.  R. 

Tool-steel.  J.  M.  Darke.  Lynn,  Mass.,  Assignor  to  General 
Electric  Co.,  New  York.'  U.S.  Pat.  919,544,  April  27, 
1909. 

A  LOW-CARBON  steel  is  claimed  containing  13-5  per  cent. 
of  tungsten,  less  than  0-5  of  chromium,  and  more  than 
2  {e.g.,  3)  of  manganese  ;  0-25  of  vanadium  may  also  be 
added.— A.  0.  L. 

Steel  ;  Manufacture  oj  ■ .     J.  dit  V.  Fattclav.     Fr.  Pat. 

39().248,  Jan.  20,   1908. 

In  the  method  proposed,  a  gyratory  movement  is  imi)arted 
to  the  steel  as  it  is  poured  out  of  the  receptacles  into  the 
ingot  moulds.  To  this  end,  the  tap-hole  at  its  upper 
portion  is  of  helicoTdal  form  ;  the  lower  portion,  however, 
is  made  round  in  order  to  regulate  the  jet  of  metal.  In 
this  way  the  emerging  stream  offers  less  surface  to  the 
surrounding  air  and  oxidation  is  prevented.  Jloreover, 
in  the  movement  of  rotation,  the  slag  becomes  pulverised, 
and.  not  being  sufficiently  heavy  to  be  drawn  down  into 
the  mass  of  the  metal,  remains  floating  on  the  surface. 

— C.  A.  \V. 

Steel;      Manufacture   of  .     F.    P.    Jones.     Fr.    Pat. 

390,035,  Nov.  23.   1".K)8. 

The  process  relates  to  the  manufacture  of  steel  from  crude 
cast  iron  or  iron  scrap  together  with  iron  ore  or  other 
oxides.  The  method  is  advantageous  when  the  metals 
contain  such  high  pereentages  of  phosphonis  or  silica 
as  to  retard  injuriously  the  working  of  the  ordinary  basic 
open  hearth  proceas.  The  metal  undergoes  two  dist'nct 
treatments,  being  lirst  submitted  to  a  process  whereby 
the  silicon,  carbon,  phosphorus,  and  sulphur  are  wholly 
or  portially  eliminated,  and  then  to  a  process  of  oxidation. 


In  practice,  the  molten  metal  is  transferred  direc 
from  the  cupola  furnace  to  a  Bessemer  converter  wil 
basic  lining.  It  may  there  be  subjicted  to  two  distini 
blowings  or  to  a  single  continuous  blow.  In  the  fiiw 
method,  a  small  charge  of  lime  is  added,  the  convei 
raised  and  the  metal  freed  from  silicon  and  partial 
from  carbon.  The  converter  having  been  turned  ovi 
as  much  of  the  slag  is  poured  out  as  is  j>ossible  withonf 
loss  of  nutal.  The  necessary  amount  of  lime,  togcthri 
with  oxides,  if  these  are  required,  is  added,  the  eonvertw 
raised  and  the  blow  continued  until  the  metal  is  deer"* 
burised.  The  slag,  rich  in  phosphorus  and  valuable 
manure,  is  poured  off  and  the  molten  metal  directed  w! 
to  the  hearth  of  a  furnace  with  basic  lining,  where  it  eoi 
into  contact  with  a  mass  of  the  unre-fined  metal,  thi 
quantity  of  the  latter  being  regulated  according  to  tlM 
quality  of  the  .steel  it  is  desired  to  obtain,  and  being 
such  that  it  is  rapidly  freed  of  its  silica  and  phosphonis. 
If  lime  and  oxides  be  added  to  the  basic  furnace  befi 
or  during  the  charging  of  the  latter,  the  linal  operal 
will  be  hastened  so  that  more  of  the  unrefined  metal  i 
be  employed  and  a  greater  economy  of  Morkinc  obtain( 
Finally,  after  removal  of  the  unretined  metal,  the 
may  be  retained  on  the  hearth  for  the  jiuritication 
subsequent  charges.  If  the  oxidation  in  tin-  convei 
be  carried  out  in  one  blow,  the  whole  of  the  lime  is 
to  the  charge  at  once,  after  which  the  operation 
forward  as  before.— C.  A.  W. 

Leaf-metal  and  the   like,    particulariy  laf-jold  ;     Pr 

and    apparatus    for    manulacturing    .     L.     Ku 

Fiirfh.  Germany.     Eng.  Pat.  28.081,  Dec.  24,  1908. 

3-7  OKMs.  of  castor  oil  and  26-25  grms.  of  nitroccHulk, 
are  dissolved  in  each  litre  of  a  colourless  mixture  consisti 


of  50  parts  by  measure  of  amyl  acetate.  45  . 

and  5  parts  of  methyl  alcohol.     Sufficient  liuely  jiowdend, 


15  |>arts  of  benzenth 
oiivj  .,  [.aii,^  ^,1  Mn  1.1,1  <,.vv. .■,.!.  ,.u„.vicnt  lincly  powdend, 
metal  or  alloy  to  form  a  thin  paste  is  stirred  in.  and  a  tl 
stream  of  the  mixture  poured  on  to  water  or  other  suital^ 
surface,  over  which  it  spreads,  forming  a  floating  fibs 
which  rapidly  becomes  soliil  owinc  to  the  evaporatioili 
of  tlic  aniyl  acetate,  accelerated  iiy  the  benzene.  WhOB 
solid,  the  leaf  is  lifted  off,  dried,  and  polishel.  Det*"^ 
are  given  of  an  apparatus  for  carrying  out  the  jjrocesa. 

— F.  R. 

Precious  metals  :    Process  of  extracting  from 

ores.  W.  L.  Inilay,  Conestoga,  Pa..  Assignor  to  W.  tl 
Imlav  Rapitl  Cyanide  Process  Co.,  South  DakofK 
U.S.  "Pat.  919.434,  April  27,  1909. 

The  ores  are  powdered  in,  or  conveyed  thiough,  a  seriw 
of  lixiviators,  in  which  they  are  cx|)osi'd  to  the  solvent 
action  of  potassium  cyanide  solution,  both  ores  ud 
solution  being  alternately  heated  and  cooled,  and  alio 
agitated  and  scoured  whilst  exposed  to  the  action  of  light) 
and  air. — A.  G.  L. 


It 


Oold  ;   Process  for  the  recovery  of  from  solutions  [» 

water]    containing    it.     J.    D.    Ricdel    A.-G.     Ger.    Pat^i 
208,859,  March   19.   1!M)7. 

The   solution   containing    gold,   for  example   .'*ea-w»tor^r 
is  filtered    through   ordinary  zeolites,  or  through  zeolitcM 
cont.'>ining  stannovis  oxide,  feiTous  oxide,  or  other  batMa 
cai)able     of     precipitating     gold  ;     or     bases    capable    of 
precipitating  gold  are  added  to  the  solution  in  the  form 
of   salts    before    filtering   through   ordinary   zeolites.       It 
is  stated  that  by  this  process  the  recovery  of  gold  from 
sea-water    becomes    remunerative.     The    filters    may    be 
suspended    in    the    sea   at   places  where  the    water    is  in 
continual  motion  owing  to  currents,  etc.  ;    or  they  ni»y 
be  fastened  to  travelling  ships. — A.  >S. 

Tin  ;     Process    of    r^mo^•i>lg    and    recovering    .     J. 

Elkes,  Mt.  Pleasant.  Pa.     U.S.  Pat.  919.839,  April  27. 
1909. 

Tin  is  removed  from  seiap  l)y  immersing  in  a  heated 
bath  of  ammonium  sidphide  containing  excess  of  sulphur. 
Hydrochloric  acid  is  then  added  to  precipitate  tin  sulphide, 
which  is  convertetl  into  tin  ilioxide  by  healing.  The  tin 
dioxide  is  then  reduced  by  means  of  a  carbonaceous 
substance,  e.g..  coal. — A.  G.  L. 
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'umace  for  volatilising  zinc  ores  ;  Revolving .     H.  H. 

Hughes,  SpiingBcld,  Mo.  U.S.  Pat.  920,143,  May  4, 
1909. 

HE  furnace  consists  of  an  inclined  cylinder  provided  at 
s  upper  end  with  a  central  longitudinal  tubular  trunnion 
earing,  and  a  fixed  annular  hood  of  greater  diameter  than 
le  furnace.  This  hood  communicates  with  the  interior 
f  the  furnace  by  means  of  openings  corresponding  with 
milar  openings  in  the  wall  of  the  cylinder.  At  the  same 
fld  of  the  cylinder  is  placed  a  hopper  provided  at  its 
ottom  with  a  cylindrical  feed-tube  which  projects  into 
le  furnace  through,  and  fits  closely  within,  the  tninnion 
earing.  Means  are  provided  for  withdrawing  volatilised 
re  from  the  hood. — A.  G.  L. 

hUil ;    Process  fur  refining  .     J.  H.  Reid,  Newark, 

N.-T.     U.S.  Pat.  920,391,  May  4,  1909. 

HE  ore  is  first  melted  (by  electric  means)  and  then 
mixed  "  with  a  reducing  gas  (e.g..  carbon  monoxide), 
1  as  to  produce  a  frotliy  mass.  This  mass  is  then  rotated 
id  its  surface  exhausted. — A.  G.  L. 

Me  ring ;     Autogenous    .     J.    Knappich.     Fr.    Pat. 

i96,306,  Nov.  7,  1908.     Under  Int.  Conv.,  Nov.  9,  1907. 

BE  coal  gas  employed  is  increased  considerably  in 
.lorilic  power  by  saturating  it  with  the  vapours  of  volatile 
l^drocarbons  such  as  benzol,  gasoline,  petroleum  ether, 
,e.  To  this  end,  the  gas  may  be  made  to  bubble  through 
e  liquid  hydrocarbon  contained  in  a  carburettor  of 
itable  design,  or  allowed  to  pass  through  a  porous  mass 
'turated  with  the  liquid.  The  same  end  would  be 
tained  by  allowing  the  latter  to  fall  in  drops  into  the 
rburettor. — C.  A.  W. 

luminium  and  its  alloys  ;  Method  of  soldering  pure . 

0.  de  Andrade.     Fr.  Pat.  396,345,  Nov.  14,  1908. 

IE  solder  employed  has  the  composition  :  zinc,  150 
Tts ;  tin,  .50  ;  aluminium,  40;  silver,  12;  and  phos- 
iorus,  1  part,  all  the  constituents  being  quite  pure.  The 
yer  is  melted  in  a  plumbago  crucible  and  the  other  metals 
ded  in  order  of  fusibility,  the  liquid  being  kept  well 
rred.  The  phosphorus  is  added,  with  stirring,  only  at 
3  moment  of  pouring,  when  the  crucible  has  been 
noved  from  the  fire.  The  solder  is  employed  without 
y  flux,  but,  while  the  work  is  still  hot,  a  little  stearine 
parafBn  is  passed  over  the  weld.  All  the  tools  employed 
•  of  aluminium. — C.  A.  W. 

igs  [BlaH-furnaceJ ;    Treatment  of  with  a  view  to 

'aciUtating  their  transport.  Ges.  fiir  Forderanlagen  E. 
Hcckel  m.b.H.     Fr.  Pat.  396,769,  Nov.  20,  1908. 

i:  molten  slag  without  previous  granulation  is  brought 
reily  into  contact  with  the  jet  of  water  of  a  hydraulic 
vatnr.  In  practice,  the  water  emerging  from  a  tuyere 
1-!  along  the  bottom  of  an  open  receptacle  of  V-shaped 
tion,  where  it  meets  with  the  slag  which  is  run  in  at  the 
).  the  mixture  passing  away  into  a  chamber  tube. 
,e  diameter  of  this  tube  being  enlarged  progressively 
:  the  direction  of  the  motion,  a  considerable  hydrauUc 
ssure  is  set  up,  so  that  the  mixture  of  slag  and  water 
V  be  conveyed  to  any  desired  distance  or  height. 
■  grantdation  is  subsequently  effected  in  the  ordinary 
I"  liv  bringing  the  whole  into  contact  with  a  large 
Iv  of  water.— C.  A.  W. 

■visitn  ;    Process  for  increasing  the  ductility  of  . 

;iemens  und  Halske  A.-G..  BerUn.  Eng.  Pat.  17,610, 
lug.  21,  1908.  Under  Int.  Conv.,  Sept.  26,  1907. 
iddition  to  Eng.  Pat.  17,350  of  1908. 

■  .  Fr.  Pat.  393,595  of  1908  ;   this  J.,  1909,  149.— T.  F.  B. 

J     from    tinned    scrap ;     Process    for    recovering    . 

:.  C.  Higgins.  Bayonne,  N.J.,  U.S.A.  Eng.  Pat.  23,068, 
let.  29,  1908. 

f'  U.S.  Pat.  902,581  of  1908  ;  this  J.,  1908,  1158.— T.F.B. 


Detinning ;    Process   oj  .     K.    Goldschmidt   and   .J. 

Weber,  Essen  on  Ruhr,  Geimany,  Assignors  to  Gold- 
schmidt Detinning  Co.,  Jersey  Gty,  N..].  Reissue 
No.  12,956.  dated  xMay  11,  1909,  of  U.S.  Pat.  831,223, 
Sept.  18,  1906. 

See  Fr.  Pat.  3.56,228  of  1905  ;  this  J.,  1905,  1311.— T.  F.  B. 

Furnace  ;   Metallurgical .     L.  S.  Hughes,  Assignor  to 

Richer  Lead  Co..  Joplin,  Mo.  U.S.  Pats.  920,333  and 
920,334,  May  4,  1909. 

See  Fr.  Pat.  392.991  of  1908  ;  this  J.,  1909,  27.— T.  F.  B. 

Iron  or  steel ;    Manufacture  of ■  by  the  basic  Bessemer 

process.  J.  Flohr,  Rodange,  Assignor  to  Soc.  Anon, 
des  Hauts-Fourneaux  et  Forges  dc  Dudelange,  Dude- 
lange,  Luxemburg.     U.S.  Pat.  920,560,  May  4,  1909. 

See  Eng.  Pat.  9554  of  1908 ;  this  J.,  1908,  904.— T.  F.  B. 

Steel  for  armour  plates  and  other  purposes  ;    Process  for 

treating  ,   avoiding  the  formation  of  blowholes  and 

facilitating  ivorhing  Schneider  et  Cie.  Fr.  Pat- 
396,405,  Jan.   25,   1908. 

See  Eng.  Pat.  24,244  of  1908  ;    preceding.— T.  F.  B. 

Metals  ;  Process  of  separating from  ores.     P.  Germain, 

Paris.     U.S.  Pat.  921,227,  May  11,  1909. 

See  Fr.  Pat.  391.032  of  1907  ;  this  J.,  1908,  1158.— T.  F.  B. 

Pyrites   liquor ;     Treatment   of  for   winning   metals 

therefrom.  J.  H.  Thwaites,  Peterborough.  U.S.  Pat. 
921,312,  May  11,  1909. 

See  Eng.  Pats.  24,847  and  27,500  of  1907  ;    this  J.,  1909,, 
203.— T.  F.  B. 

Zinc    and    analogous    ftirnaces ;     Means    for    protecting 

operatives    of    from    heat,    fumes,    and    dust.     E. 

Dor-Celattre.  Liege,  Belgium.  U.S.  Pat.  921,375,. 
May  11,  1909. 

See  Eng.  Pat.  15,288  of  1908  ;  this  J.,  1908, 1069.— T.  F.  B. 

Alloy  of  silicon.     H.  Goldschmidt,  Essen  on  Ruhr,  Ger- 
many.    U.S.  Pat.  921,607,  May  11,  1909. 

See  Get.  Pat.  199,193  of  1907  ;  this  J.,  1908,  948.— T.  F.  B. 

Copper  ;    Metallurgy  of  and  proce.sses  of  purifying, 

melting,  and  alloying  the  metal.  Titanium  Alloy  Manu- 
facturiiig  Co.     Fr.  Pat.  396,774,  Nov.  23,  1908. 

See  U.S.  Pat.  905,232  of  1908  ;  this  J.,  1909,  27.— T.  F.  B.. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 

Carbon  electrodes  ;     Manufacture  of  .     G.  A.  Roush. 

J.  Ind.  and  Eng.  Chem.,  1909,  1,  286—295. 
The  materials  used  in  the  manufacture  of  carbon  electrodes- 
are  coke,  hard  and  soft  pitch,  coal  tar,  and  petroleum  oil ; 
in  some  cases  when  it  is  desired  to  obtain  electrodes  of 
better  mechanical  wearing  properties,  a  small  portion 
of  the  coke  is  replaced  by  lampblack.  Except  in  special 
cases  where  a  relatively  high  content  of  ash  is  not  objection- 
able, netroleum  coke,  containing  6—10  per  cent,  of 
volatile  matter  and  0-02— 0-06  per  cent,  of  ash,  is  used. 
The  hard  pitch  should  soften  at  160°— 170°  F.  and  contam 
40 — 45  i)er  cent,  of  matter  insoluble  in  benzene.  The 
petroleum  oil  is  so-called  "  summer  oil,"  the  last  dis- 
tillate in  the  refining  of  crude  oil.  The  coke  is  crushed 
to  f-in.  size  and  freed  from  volatile  matter  by  calcmmg 
in  cylindrical  firebrick  retorts  arranged  in  a  furnace  so 
that'the  fire  ))lays  all  round  them.  The  cost  of  calcination_ 
including  fuel,   labour,  loss  of  weight,  etc.,  is  about  £1 
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f)er  ton.  The  calcined  coke  is  ground  to  dust  of  varying 
degrees  of  lincness  according  to  the  size  of  elect  ixjdes 
to  be  made  (see  following  table). 


On  100-mmh  sieve 

„    140-niesli      

..    200-llu'8ll       

Ihiougb  SOO-mesb  sieve  . 


Small 
sties. 


Mediom 
sliee. 


Large 
sixes. 


Per  cent. 

0-8 

7-7 
27-5 
640 


Per  cent. 

S-0 

17-S 

21-7 

es-0 


Per  cent. 
10-0 
20-5 
19-0 
60-6 


For   producins!    the    finest    dust   a    Raymond    impact 
pulveriser  is  used,  in  which  a  grinding  wheel,  susprnded 
from  one  end  of  a  rotating  arm,  is  forced  by  centrifugal 
action   against   a   heavy   ring.     The   crushed    material   is 
caught  by  an  ascending  current  of  air  from  a  fan.  and 
the  fineness  of  the  dust  collected  is  controlled  by  regu- 
lating the  speed  of  the  fan,  the  heavier  particles  being 
allowed    to    fall    back    into    the    pulveriser.     With    this 
machine  it  is  possible  to  obtain  without  bolting,  dust  of 
such  finencHS  that  '.)S  per  cent,  will  pass  a  lOO-mesh  sieve, 
and   92   per  cent,    will   pass  a   200-me3h  sieve.     Coarser 
dusts  are   produced  either  in   the   same   machine,   or  in 
the  or<linary   burr  mill,   with  or  without    i>olting.      The 
hard  pitch  is  crushed  to  i-in.  size.      The  composition  of 
some  of  the   mixtures  commonly  used  is  as  follows  :— 
(1).  For  ordinary  electrodes:    coke,  325  lb.  ;    hard  pitch, 
ilO    lb.  ;     oil,    1    gall.     |2).   For   a   somewhat    liner   dust 
•  or  a  pitch  of  liigher  melting  point:    coke,  325    lb;    hard 
pitch,    115    lb.;     oil,    2    galls.     (3).  For   a   coarse   dust: 
coke,  325  lb.  ;  hard  pitch,  40  lb. ;  melted  soft  pitch,  4  galls.  ; 
oil,  1  gall.     (4).   For  a  "  carbon  "  to  stand  heat  and  wear 
but  not  to  be  u.sed  as  electrode  :  coke,  325  lb.  ;    lamp- 
black.  20  lb.  ;     hard   pitch,   30  lb.  ;     tar.    10  galls.       The 
ingredients  are  mixed  for  about  20  mins.  in  steam-jacketed 
kettles  provided  with  revolving  blades.     The  hot  mi.xture, 
having  a  temperature  of  205^ — 275°  F.,  is  placed  in  heavy 
■  cast-iron   hoops,  and    by  means  of  a   hydraulic   jircss  is 
compressed  into  cheeses  or  plugs  about  ti  ins.  thick  and 
of  the  same  diameter  as  the  opening  in  the  press  in  which 
the    "carbons"    are    subsequently    formed.     The    plugs 
are    allowed    to    cool   to    200"— 240°  F.    and    then    forced 
through    dies    which    are    usually    about    3 — 5    per   cent, 
larger  than  the  desired  diameter  of  the  finished  "  carbons." 
The  hydraulic  press  used  is  jirovided  with  a  steam  coil 
to  keep  the  material  at  the  requisite  temperature.     The 
pressure  used  must  not  be  too  high,  otherwise  the  material 
expands  so   rapidly  on  emerging  from   the  die  that   the 
'"  carbon  "  splits  radially  from  end  to  end.     The  "'  carbons" 
are   cut   to   length    whilst    hot,    spoilt   or   defective   ones 
being  rejected.     The  "green  carbons"  are  then  packed 
firmly  in  sand  in  a  gas-tired  furnace  having  Hues  in  the 
bottom  and  walls  so  that  the  furnace-chamber  is  heated 
uniformly.     The    toj)    layer    of    "  carbons "    is    damaged 
by  oxidation  during  the  cooling  of  the  furnace,   and  is 
therefore    usually    made    up    of    "  green    carbon    scrap," 
which  is  afterwards  ground  and  used  in  making  battery 
carbons.     The    baking    of    the    electrodes    occupies    from 
10  to  14  days,  the  temperature  being  incrcjised  steadily, 
finally   to    1020°  C.     The   furnace   is  allowed   to  cool   for 
4  or  5  days  before  being  o|)ened.     The  finished  "  carbons  " 
should  have  a  resistance  of    about  OOOlti  ohm  )R-r  1  inch 
cube,  and   be  capable  of  safely  conducting  a  current  of 
25  amperes  per  sq.   in.   of  cross-section.     They  are  also 
tested    for  apparent   density,   real   density,    and    content 
of  ash.     In  the  case  of  ordinary  electrodes  the  apparent 
density  varies  from    1-55  to   1-70,  the  real  density  from 
l-f)5  to  2-05,  and  the  ash  content  from  01  to  0-3  per  cent. 
Electrodes   of   amorphous   carbon    to    be   converted    into 
graphite  by  the  .\cheson  process  are  prepared  in  a  similar 
manner,    the    composition    of    the    mixture    used    being  : 
coke.  325  lb.;    hard  pitch.    103  lb.;    soft  pitch,   i  gall.; 
oil,    1    gall.  ;     iron  oxide,  5  lb.     The   finished   "  carbon  " 
ready    for   graphitisation    should    contain    about    1'5    per 
cent,  of  ash  and  have  a  real  density  of  at  least  2.     .\11 
the  scrap  )iroduced  must  be  ground  and  worked  up  again 
in   the  process,   since  carbon  containing  iron  cannot   be    | 
lused  for  batterj-  purposes. — A.  S. 


EkUrolysis  of  glycerol  and  glycol.     Lob  and  Pulvermaohei 
See  XVI. 

Patents. 


[Ozoni»ing]  Apparatus  for  produdtf 

— .     L.     Gerard,    Brussels,     BelgiuB 

Jan.    18,    1008.     ludcr   Int.    Coot. 
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Electrical  rffluna  ; 
and  utilising  — 
Eng.  Pat.  1253, 
April   19,  1907. 

I  Concentric  metallic  tubes  are  employed  as  eleetnxlM 
the  distance  between  the  latter  gradually  increi 
towards  the  ends  of  the  cylinders.  The  electrodes 
separated  by  dielectrics,  in  the  form  of  tubes  of 
mica,  etc.,  these  being  supported  at  one  place  oi 
so  that  they  are  free  to  expand  in  all  directions, 
the  electrodes  are  spUt  or  cut  in  order  to  allow  for  expu' 
sion.  The  apparatus  is  sup])orted  in  an  insulated  metaOU 
bath,  containing  a  "  cooling  medium  of  non-condiiotiii^ 
li(piid  of  high  calorific  and  specific  inductive  capaei^^ 
such  as  petrol,  Canada  baUaiu,  resinous  solutions,  min 
oils,  etc..  and  the  inner  electrode  is  cooled  by  the  curreni 
of  gas  entering  the  apparatus. — B.  N.  ~ 

Ozone  ;  Apparatus  for  the  production  of .     A.  Vosmi 

Assignor    to    the     United     Water    Improvement    Qt,' 
Philadelphia,  Pa.     U.S.  Pat.  919,403,  April  27,  IQOfc 
The  air  to  be  ozonised  is  jiasscd  through  a  vessel  in 
a  number  of  ozonisers  are  placed  parallel  to  the  path> 
the    air.     The    ozonisers   consist    of    rods    provided 
electrodes    around    which    are    concentrically    sup| 
tubular  di-electrics  .surrounded  by  outer  tubular  elee 
The  rod,  di-electric,  and  outer  electrode  of  each  eli 
are  spaced  equally  apart,   the  air  being  passed 
the  tubular  di-electric. — W.  H.  C. 

Insulating  material;    Process  of  manufacture  of  an  — • 
A.  KraenzIiJ.     Fr.  Pat.  396,766,  Nov.   17,  1908. 

BiTCMixous  substances,  dissolved  in  alkali,  are  mlf 
with  barium  peioxide,  the  latter  being  transformed  in 
barium  hydroxide  and  carbonate.  The  elimination 
oxygen  induces  a  rapid  hardening  of  the  bitumen,  Ull  ''' 
this,  uniting  with  the  barinni  carbonate,  forms  a  compMl  "f' 
and  homogeneous  mass,  which  is  imix-rmeable  to  w«'  "" 
and  which  is  a  bad  conductor  of  electricity,  sound,  ( 
heat.— B,  N. 

,1 

Electrolyte  for  electric  batteries.  The  New  Ignition  .Syndi- 
cate, Ltd.,  and  W.  J.  L.  Sandy.  Fr.  Pat.  39U',g(l5, 
Nov.  30,  1908.  Under  Int.  Conv.,  May  14,  1908. 
The  electrolyte  contains  chromic  acid,  an  acid  alkali 
sulphate,  and  hydrochloric  acid,  the  following  proportion? 
of  substances  being  employed  : — (KX)  grms.  of  sulphuri( 
acid.  60°  B.,  400  grms.  of  hydrochloric  acid.  21°  B.. 
1000  grms.  of  chromic  acid  (or  an  equivalent  quantity  of 
sodium  or  potassium  bichromate).  200  grms.  of  sodiani 
or  potassium   hydroxide,   and   4200  grms.   of  water. 

— B.  N. 

Ozone  producer.  S.  M.  Kintner,  Pittsburg.  Assignor  to 
Westinghousc  Electric  and  Manufacturing  O.  U.S. 
Pat.  920,965,  May  II,  19t)9. 

See  Eng.  Pat.  14,586  of  1906  ;   this  J.,  1907,  .14.— T.  F.  B. 

Insulating    material ;      Process   of   mating   a   transparetl- 

flexiUr.    and    infusible    .      K.     Winkler.     Fr.     Pil 

39(1.340.  Nov.  14,  1908.  Under  Int.  Conv.,  Nov.  lb. 
1907. 

See  Ger.  Pat.  208,7.53  of  1907  ;  this  J.,  1909,  529.— T.  F.  B. 

Electrolysis  of  liquids  ;    Process  for  the  .     J.  BiUitcr. 

Fr.   Pat.  396.360.  Nov.    16.   1908. 
See  U.S.  Pat.  903.951  of  1908  ;  this  J.,  1909,  28.— T.  F.  B. 

Reduction    of  filnmenls   for   electric    incandescence   lamp: 
Fr.   Pat.  396,425.     See  II. 

Preventing   formation    of  cavities    in    filamrnts   for  electric 
incandescence  lamps.     Fr.  Pat.  396.899.     See  II. 
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Electrolytic  treatment  of  fibrous  plants.     Fr.  Pat.  396,647. 
See  V. 

(B. )— ELECTRO-METALLURGY. 

Copper  sulphate  ;    Electrolytic  preparation  of  from 

"  cement  waters."     G.  B.  Rambaldini.     L'Ind.  Chimica, 
1909,  9,  1-^.     Chem.  Zentr.,  1909,  1,  1675. 

The  author  describes  a  method  of  obtaining  pure  copper 
from  "  cement  copper  waters."  An  electrolytic  cell  is 
divided  into  two  compartments  by  a  non-conducting 
partition  extending  only  to  half  the  height  of  the  cell. 
In  one  compartment  is  placed  the  "  cement  water,"  and 
in  the  other  a  dilute  acid  solution  of  copper  sulphate. 
The  level  of  the.se  liquids  is  below  the  top  of  the  partition, 
but  they  are  covered  with  dilute  sulphuric  acid  to  a  height 
above  the  top  of  the  partition.  On  passing  a  current 
between  copper  electrodes  placed  in  the  two  compart- 
ments, copper  separates  from  the  "  cement  water "  at 
the  cathode,  whilst  at  the  anode,  copper  is  dissolved. 
By  changing  the  electrodes  at  intervals  and  renewing  the 
liquids  in  the  two  compartments,  the  production  of  a 
pure  solution  of  copper  sulphate  proceeds  continuously. 

— A.  S. 

Patents. 

Electrotypes  ;    Apparatus  for  the  production  of  and 

for  electroplating.     S.   0.  Cowper-Coles,  London.     Eng. 
Pat.  9695,  May  4,  1908. 

Tee  apparatus  is  intended  for  the  production  of  electro- 
ty])es  such  as  voice  records  or  printing  surfaces.  It 
comprises  an  electrolytic  vat  in  which  a  convenient 
number  of  printing  blocks,  rendered  capable  of  conducting 
electricity  by  a  coating  of  graphite,  are  secured  by  means 
of  adjustable  grips  on  the  under  surface  of  a  flat  holder. 
,30  that  they  constitute  a  cathode.  Tliis  cathode  can  be 
rotated  over  anode  plates  arranged  beneath  it  in  the  vat, 
and  is  connected  to  the  source  of  electricity  by  means  of 
brushes  which  impinge  directly  on  the  shaft.  This  last 
being  hinged,  the  whole  system  of  plates  can  be  raised  to 
I  perpendicular  position,  so  that  the  condition  of  the 
ieposits  may  be  inspected  at  any  moment.  The  electrolyte 
s  circulated  through  spraying  pipes  directly  on  to  the 
iurface  of  the  records,  a  more  rapid  circulation  being 
issured  by  means  of  vanes  secured  to  the  cathode  holder. 
If  desired,  the  apparatus  may  be  arranged  so  that  each 
'ecord  rotates  about  its  own  axis  as  well  as  about  the 
ientral  axis  of  the  holder. — C.  A.  W. 

Distillation-furnace.  W.  M.  Johnson,  Assignor  to  The 
Continuous  Zinc  Furnace  Co.,  Hartford,  Coim.  U.S. 
Pat.  920,473,  May  4,  1909. 

Che  furnace  is  an  electric  furnace  consisting  of  a  vertical 
'  hamber  provided  with  an  interior  casing  of  non-conductive 

nd  refractory  material  at  a  distance  from  the  walls  of 
■  he  chamber.  The  casing  is  built  up  in  sections  and  is 
^irovided  with  a  number  of  upwardly  inclined  perforations. 

electrodes  are  placed  at  top  and  bottom  of  the  casing. 

I  hopper  is  provided  at  the  top  of  the  chamber,  a  discharge 
'  oor  near  the  lower  end,  and  an  outlet  for  the  vapour 

ear  the  upper  end. — A.  G.  L. 

{luminiurn    and    other    metals;    Art    of    extracting    . 

H.    S.    Blackmore,    Mount    Vernon,    N.Y.     U.S.    Pat. 
920,893,  May  4,  1909. 

UBST.iNCE.s  containing  the  metal  to  be  produced  are 
laintaincd  in  the  fused  state  by  means  of  an  alternating 
u'lent,  the  metal  being  liberated  by  the  action  of  a  direct 
irrcnt.  in  the  presence  of  a  substance  capable  of  uniting 
■  ith  the  electro-negative  constituent  with  which  the 
letal  is  combined. — A.  G.  L. 

kclric    furnace    for    melallurgical    purposes.     P.    Girod, 
Ugine,  France.     U.S.   Pat.   921,228,   May   11,   1909. 

!E  Fr.  Pat.  350,524  of  1905  ;  this  J.,  1905,  739.— T.  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Catalytic  actions  of  colloidal  metals  of  the  platinum  group. 
Reduction  of  fats.  C.  Paal  and  K.  Roth.  Ber.,  1909, 
42,   1541—1553. 

In  a  previous  communication  (this  J.,  1908,  804)  the 
authors  described  the  products  obtained  by  the  hydro- 
genisation  of  castor,  ohve,  and  cod-Uver  oils  in  the  presence 
of  colloidal  palladium  (see  this  J..  1904,  208).  Only  in 
exceptional  cases  was  the  iodine  value  of  these  and  other 
fats  reduced  to  nil  ;  but  on  again  treating  the  partially 
hydrogenised  fats  in  the  same  way  the  reduction  was, 
in  most  cases,  complete.  Not  only  were  the  unsaturated 
glycerides  altered,  but  the  unsaponifiable  matter  was  also 
acted  upon,  and  the  hydrogenised  fats  no  longer  gave 
the  characteristic  colour  reactions,  or  possessed  the 
physiological  properties  of  the  original  oils.  They  were 
also  completely  stable,  and  showed  no  rancid  taste  or 
odour  after  being  kept  for  6  months  to  a  year  in  loosely 
closed  vessels.  The  hydrogenisation  in  these  later 
experiments  was  carried  out  in  the  manner  described  (he. 
cit.),  and  it  was  found  that  preparations  of  colloidal 
palladium  containing  40-1  and  61-7  per  cent,  of  the  metal 
proved  equally  effective.  As  was  observed  before,  the 
amount  of  hydrogen  absorbed  was  in  aU  cases  greater 
than  the  theoretical  amount  calculated  from  the  iodine 
value,  this  being  attributed  by  the  authors  to  reduction 
of  glycerides  of  hydroxy-fatty  acids  to  ordinary  glycerides, 
or  of  the  latter  to  aldehydes,  etc.  Castor  oil  j-ielded  a 
hard  white  crystaUine  mass  softening  at  78°  C.  and 
melting  to  a  clear  liquid  at  81°  C.  The  product  was  readily 
soluble  in  carbon  bisulphide  and  hot  chloroform,  but  only 
dissolved  with  difficulty  in  hot  ether  and  alcohol.  The 
iodine  value,  after  two  reductions,  was  nil.  Croton  oil, 
when  completely  reduced,  yielded  a  hard  reddish-brown 
fat  melting  at  49° — 51°  C,  and  having  an  iodine  value  of  0. 
It  was  readily  soluble  in  carbon  bisulphide  and  chloroform, 
but  was  somewhat  less  soluble  than  the  original  oil  in 
alcohol.  On  cooling  the  alcoholic  solution  a  crystalline 
deposit  was  obtained.  The  hydrogenised  croton  oil  was 
completely  devoid  of  the  original  burning  taste,  and  was 
proved  by  physiological  experiments  to  have  no  poisonous 
properties.  Olive  oil  gave,  after  one  reduction,  a  solid 
melting  at  43° — 47°  C,  and  having  an  iodine  value  of  9. 
On  complete  hydrogenisation  it  yielded  a  soft  crystalline 
mass  softening  at  61°  C,  and  melting  at  68-5°  C.  Sesame 
oil,  after  two  reductions,  yielded  a  soft,  white,  almost 
tasteless  sohd,  melting  at  65° — 69°  C,  and  having  an 
iodine  value  of  2.  It  gave  a  very  faint  reaction  in 
Baudouin's  test,  but  after  standing  for  8  months  gave  a 
much  stronger  reaction.  This  indicated  a  partial  re- 
oxidation  of  the  active  substance  in  that  test,  although 
the  fat  itself  had  not  altered.  Cottonseed  oil,  after  one 
reduction,  yielded  a  yellowish-white  sohd  melting 
at  56° — eff"  C,  iodine  value  1-9.  After  the  second 
reduction  it  gave  a  hard,  while,  nearly  tasteless,  mass 
melting  at  57° — 60°  C,  and  having  an  iodine  value  of  nil. 
This  product  gave  no  reaction  in  Becohi's  or  Halphen's 
tests,  even  after  standing  for  10  months.  Linseed  oil 
gave  a  product  with  m.  pt.  56° — 63°  C,  and  iodine  value 
of  5-58 ;  and  this  when  again  hydrogenised,  yielded 
a  hard  white  friable  mass  with  iodine  value  nil  and  m.  pt. 
61°— 65°  C.  Butter  fat  was  in  some  cases  completely 
hydrogenised  in  one  reduction.  The  products  were  hard 
white  friable  fats  which  became  soft  at  about  36°  C, 
and  melted  at  44°  C.  (41'^2°  C.  in  the  case  of  another 
sample).  They  had  a  pleasant  nutty  flavour  recalling 
that  of  cacao  butter.  They  showed  no  signs  of  alteration 
after  being  kept  for  nine  months.  Lard  yielded  a  hard, 
white,  tallow-like  mass,  having  an  iodine  value  of  nil 
and  melting  at  56°— 60°  C.  The  hydrogenised  product 
was  almost  tasteless,  and  remained  completely  unaltered 
after  being  kept  for  10  months  in  contact  with  air.  it  was 
readily  soluble  in  carbon  bisulphide  and  hot  chloroform, 
but  dissolved  with  difficulty  in  alcohol  and  other. 
Oleomargarine  derived  from  beof  fat  gave  a  quantitative 
yield  of  a  white,  nearly  tasteless,  crystalline  fat,  becoming 
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soft  at  47°  C.  and  melting  at  55°  C.  It  had  an  iodino  value 
of  I  -2,  and  behavod  towards  solvents  in  the  same  way  as 
the  product  from  lard. — C.  A.  M. 

Enkabang  and  tegJam   fits  and   Icaiio  oil   from    Sarawak. 
C.  J.  Brooks.     Analyst.   1909,  34,   205—208. 

Enkabang  fat  is  obtained  from  the  seeds  of  Sliorea 
Ghijsbertiana,  a  large  jungle  tree  belonging  to  the  Diptero- 
carpi.  In  the  .Singapore  market  the  seeds  are  termed 
fenkauanij,  and  consist  of  three  varieties  of  enkabang 
seeds.  Owing  to  the  fact  that  the  fruit  season  only 
wcurs  once  in  three  to  live  years  the  seeds  are  only 
exporte<l  at  irregular  intervals.  For  export  they  are 
decorticated  and  dried  in  the  sun,  and  sold  in  admixture 
with  teglani  see<ls.  With  these  may  also  be  mixed  a 
similar  seed  containing  no  oil.  which  is  bought  by  the 
Cliinese  for  the  purpose.  The  seeds  should  therefore 
be  bought  by  Kui-opeans  on  a  basis  of  oil  jx-rcentage. 
Air-dried  samples  examined  by  the  author  contained 
31-2  per  cent,  of  fat  calculated  on  the  weight  of  the  nut 
and  4(>'7  per  cent,  on  the  weight  of  the  kernel.  The 
hot-])ressed  fat  prepared  by  the  Dyaks  had  a  slight 
tallow-like  odour  and  an  agreeable  taste,  and  was  of 
a  grayish-yellow  colour.  The  following  analytical  values 
were  obtained  : — .Sp.  gr.  at  100°/15-5"  C.  0-854:  ra.pt.. 
35°  to  43°  C.  :  saponification  value.  190-2  ;  acid  value. 
24-7 :  iodino  value.  30 ;  and  refractive  index  (Zeiss) 
at  40°  C.  45-0°  (nn  40°  C.  =  1-4559).  A  .»ample  extracted 
with  carbon  bisulphide,  was  of  a  yellow  colour  which  was 
rapidly  bleached  on  exposure  to  light,  but  the  fat  still 
gave  a  yellow  oil  when  melted.  It  had  a  slightly  rancid 
odour,  and  an  un])leasant  taste,  and  gave  the  following 
values:— Sp.  gr.  at  100°/15-5°  C.  0-8.50;  m.pt..  33'- 
to  37^  C.  ;  free  fatty  acids,  trace  ;  saponification  value. 
190-8 :  iodine  value.  30 :  refractive  index  (Zeiss)  at 
40°  C,  4()-l  (no  at  40°  C.  =  1-4567 ) ;  unsaponi liable 
matter.  0-3  per  cent.  :  volatile  fatty  acids,  1-4  per  cent.  ; 
Hehner  value,  05-8.  Insoluble  falty  acids  :— m.pt.,  55-5°  C. ; 
solidification  point.  .53°  C.  ;  iodine  value,  31  ;  and  mol. 
equivalent.  282. 

Teglam  /at  closely  resembles  enkabang  fat.  hut  is 
prized  more  highly  as  a  food,  since  it  will  keep  in  good 
condition  for  several  years.  It  is  expressed  by  the  Dyaks 
from  the  seeds  of  Isoplera  Bonieensis.  A  8ami)le  of 
native  preparation  was  of  a  pale  yellowish-green  colour, 
and  had  a  sweet  butter-like  taste  and  a  slight  odour. 
It  gave  the  following  values: — .Sp.  gr.  at  U>0°/15-5°  C, 
0-85() :  m.pt..  28°  to  31' C.  ;  acid  value,  11-3;  saponifi- 
cation value.  192-1  ;  iodine  value.  31-5  ;  refractive  index 
(Zeiss)  40°  C,  45-2°  (neat  40°  C.  =  1-4561 ) :  un.saponi- 
fiable  matter.  0-5  per  cent.  ;  volatile  fatty  acids.  1-1 
per  cent.  :  Hehner  value.  95-2.  Insoluble  fatly  acids  : —  ^ 
m.))t..  56°  (  .  :  solidification  point,  51°  C.  ;  iodine  value, 
32-7  ;    and  mol.  equivalent,  277. 

Kalio  «r  kachiau  oil  is  derived  from  the  seeds  of  a 
species  of  Uassia,  the  kernels  giving  a  yield  of  47'5  per 
cent.  (40  pi  r  cent,  calculated  on  the  whole  seeds).  The 
oil,  which  IS  used  by  the  Dyaks  for  food,  but  is  not  exported, 
is  of  a  brpht  yellow  colour,  and  has  a  sweet  taste,  and 
an  odour  r<cnlling  that  of  almonds.  It  is  a  non-drying 
oil.  A  ."an  pie  of  native  preparation  gave  the  following 
values:— .'I  .  gr.  at  15-5°  C,  0-917;  solidification  point, 
14°  C.  :  :■•  il  value,  1-8:  saponification  value.  189-5; 
iodine  m  Im .  ()3-2 ;  refractive  index  (Zeiss)  40°  C, 
53-4  (n  I  40°  C.  =  1-4616);  unsaponifiable  matter, 
volatile  fatty  acids.  2'2  per  cent.  ;  Hehner 
Insohihh  fatty  acids  ; — m.pt..  37*5  ; 
iodine  value,  62-5  ;    and  mol.    1 
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value.       '.4 '6. 

sohd  fiint  ■  1    point,  36°  C. 

equival.  i  •    •.8,').— C.  A.  M 
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//.'/  constiluent  of  kola-nuts.     \\.    P.    H.    Van 
-.  ii-Mareeuw.     Pharm.    Wcekblad,    1909,    46, 
tlum.  Zentr.,   1909,  1.   1585. 

.  \c  oil  were  left  in  contact  for  2  days  at  a 

1    1 1  rature    with    4    grm.s.    of    kola  |x>wder  in 

absence  of  other  substances.      It  was  found 

nm     fcrrocyanide,     sahcylie     acid,      sodium 

I  her    and    petroleum  ether  had  a  favourable 

!■    fst-hydrolysing  action  of  the  enzyme  con- 

•  f  kola  nut;    uranyl  nitrate,  mercurous  and 

clilorides,  potassium  chromate,  bismuth  nitrate. 


I  oxalic,  tartaric,  and  citric  acids,  alcohol,  benzene,  chloro- 
form, and  uater  acted  injuriously,  and  jKJtassium  cyanide 
was  without  inlluence  (compare  .Mastbaum,  this  J., 
1907,  202).  Experiments  with  "  kola-red  "  showed 
that  this  is  not  iiientical  with  kola-lipase. 

For  the  prejmration  of  kolatin,  the  author  retoramcnds 
immei-sing  the  kola  nuts  for  3  minutes  in  anihne  at  110°  C. 
The  nuts  so  treated  yield  a  greyish-white  powder  from 
which  kulatin  can  be  easily  isolated  by  the  method  of 
Goris  (this  J.,    1908,  996).— A.  S. 

Cryoacopy    of   fata.     Pailhcret.     See    XVIIIyl. 

Patents.  J  t 

Porcelain  mould  for  paraffin  or  sliarine  candlts.  Mme. 
Lcwy.  Fr.  Pat.  390.744.  Oct.  27,  1908.  Under  Int 
Conv..   Oct.   28,   1907. 

The  mould,  which  may  be  used  for  the  preparation  al 
paraflin.  paraflin-stearine.  or  stearine  candles,  consilli 
of  a  porcelain  tube  or  cylinder  glazed  on  its  interioc 
surface.— \V.  P.  S. 

[Soap]  Emulsions ;  Process  for  the  production  of  ■- 
and  their  vse.  CVefelder  Seifenfabrik  Stockhauaen 
und  Traiser.  Fr.  Pat.  396,493,  Oct.  5,  1908.  Und« 
Int.  Conv.,  Oct.  8,  1907. 

Emulsioks  for  use  in  washing  wool,  etc.,  are  prepared 
by  dissolving  1  part  of  sodium  soap  (obtained  hf 
saponifying  sulphonated  fats  or  oils,  oleic  acid,  eltti 
with  6  per  cent,  or  more  of  sodium  hydroxide)  in  1"6 
parts  of  water  antl  adding  frt>m  1  to  2  parts  of  teti^- 
chloroethane.  pentachloroethanc,  trichloroethyleno.  or 
tetraclUoroethylene.  The  mixture  is  emulsified  thoroughly. 
Turkey-red  oil  or  ordinary  soap  may  be  usc-d  in  plaoa 
of  the  sodium  soap  described  above,  and  the  solubility 
of  the  tetrachlorocthane,  etc.,  may  be  increa.sod  by  tM 
addition  of  a  dilute  solution  of  sodium  hydroxide. — W.  P.  S> 

Acid  water  producid  in  the  decomposition  of  the  soaM 
formed  by  the  saponification  of  fats  by  means  of  tneUU 
or  inetallic  oxides  :    Process  for   u-orking   up  the  > 

J.  Kellner.     Ger.  Pat.  208,800,  Jan.   16,  1908. 

The  acid  water  is  heated  and  treated  with  sodiniB 
carbonate  or  hydroxide  in  order  to  precipitate  the  car- 
bonate, basic  carbonate,  or  hydroxide  of  the  metal  used 
in  the  saponification  process.  The  precipitate  is  separated 
by  means  of  a  iilter-press  and  waslied  with  water  and 
steam.  It  is  then  ready  for  use  as  saponifying  agent 
in  the  first  stage  of  the  process.  The  solution  is  neutrahsed 
with  sulphuric  acid,  and  evajrorated  until  crystals  of 
sodium  sulphate  separate  ;  the  mother  liquor  is  crude 
glycerin  containing  only  1-5  to  1-6  j)er  cent,  of  ash 
(sodium   sulphate). — A.  S. 

Washing  and  bleaching  ;    Preparation  of  a  liquid  product 

for   .     F.    Gallati-Grob.     Fr.    Pat.    396,721,    Nov. 

26,  1908. 

See  Eng.  Pat.  23,725  of  1908  ;  this  J.,  1909,  241.— T.  F.  B. 
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(^.)— PIGMENTS,    PAINTS. 

Bed  lead  ;    Physico-chemical  and  technical  intrstigalion  of 

.     J.  Milbauer.     Chem.-Zeit.,   1909,  33,  513-^14; 

522—523. 

In  the  author's  experiments  to  determine  the  eflfect  of 
varying  the  conditions  in  the  jiroduction  of  red  lead, 
litharge  or  pure  lead  oxide  was  heated  in  a  rotatable 
rtaction-tube  in  a  furnace,  a  cunent  of  air  or  oxygen 
being  nieanwlule  passed  through  the  tulje.  The  tem- 
peratures were  nicasuretl  by  means  of  a  |)yrometer.  pre- 
cautions being  taken  to  prevent  contact  of  the  thermo- 
elements with  the  gases,  and  the  amounta  of  red  lead 
formed  were  determined  by  Topf-Diohl's  iodnmetiic 
method    (Z.    anal.    Chem.,    1887,    296).     Under  the  same 


^ 


M 
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conditions  of  pressure,  temperature,  time,  and  speed  of 
rotation  of  tlie  tube,  the  yields  of  red  lead  from  different 
quantities  of  material  were  practically  identical.  Thus 
3-67.  7-0,  and  11-6  grms.  of  pure  lead  oxide  yielded 
respectively  17-9.  18-4,  and  18-2  per  cent,  of  red  lead. 
The  other  conditions  being  kept  constant,  the  quantity 
formed  does  not  increase  in  direct  proportion  with  the 
time,  the  formation  being  more  rapid  at  first.  Thus  the 
following  proportions  of  red  lead  were  obtained  in  the 
respective  times  : — 60  minutes,  4-5  per  cent.  ;  120  minutes, 
12-!) ;  180  minutes,  18-5  ;  270  minutes.  27-5  ;  375  minutes, 
37-1  ;  420  minutes,  38-1  ;  and  480  minutes,  43-5  per 
cent.  An  excess  of  oxygen  has  no  influence  on  the 
reaction,  but  rapid  introduction  of  the  gas  results  in 
somewhat  lower  yields.  With  regard  to  the  influence  of 
the  temjjerature.  the  following  mean  results  were  obtained 
in  experiments  in  which  all  the  other  conditions  (time, 
3  hours ;  quantity  of  lead  oxide,  about  3'7  gi-ms.  ; 
rotations,  75  per  minute  ;  velocity  of  current  of  oxygen, 
80  c.c.  in  2  minutes  25  seconds)  were  kept  constant : — 


Temper- 
ature. 


Red 
lead. 


Temper- 
ature. 


Red 
lead. 


Temper- 
ature. 


°c. 

Per  cent. 

°C. 

Per  cent. 

°C. 

Per  cent. 

240 

0-6 

380 

8-9 

450 

18-1 

310 

0-7 

390 

10-1 

470 

19-1 

320 

1-8 

418 

15-0 

500 

20-2 

350 

4-7 

430 

17-3 

550 

20-9 

360 

7-1 

Red 
lead. 


The  products  formed  at  temperatures  of  320°  to  450°  C. 
were  light  or  dark  brown  in  colour,  never  red.  Above 
450"  C,  and  with  a  time  of  3  hours,  red  lead  was  invariably 
obtained.  The  partial  pressure  of  the  gases  producing 
^  the  reaction  is  a  more  important  factor  than  the  tera- 
;  perature.  The  following  yields  of  red  lead  were  obtained 
'  in  experiments  in  which  the  lead  oxide  was  acted  upon 
for  3  hours  at  480°  C.  by  oxygen  containing  varying 
proportions  of  nitrogen,  the  speed  of  rotation  and  velocity 
'of  the  current  of  gas  being  as  before  : — 100  per  cent, 
oxygen,  19-9  per  cent,  of  red  lead  :  80  per  cent,  oxygen, 
I  ll'l  per  cent,  of  red  lead  :  60  per  cent.  ox3'gen,  6-6  per 
cent,  of  red  lead  ;  40  jier  cent,  oxygen,  2-8  per  cent,  of 
I  red  lead  ;  and  20  per  cent,  oxygen,  0-3  per  cent,  of  red 
llead.  The  proportion  of  moisture  in  the  oxygen  has  no 
api5reciable  influence  on  the  results. — C.  A.  M. 

Patents. 
Sliblimed    while    lend ;     Method    of    manufacturing    . 

L.   S.    Hughes.   Assignor   to   Picher   Lead   Co.,   .JopUn, 

Mo.     U.S.   Pat.   920,332,  May  4,   1909. 
See  Fr.  Pat.  392,990  of  1908  ;  this  J.,  1909,  98.— T.  F.  B. 

Condensation  product  suitable  for  the  production  of  colour 
lake.i.  Badische  Anihn  und  Soda  Fabrik.  Fr.  Pat. 
396.917,  Nov.  30,  1908.  Under  Int.  Conv.,  June  26. 
1908. 

See  Eng.  Pat.  26,714  of  1908  ;  this  J.,  1909,  210.— T.  F.  B. 

Treating    argentiferous    lead    ores.     U.S.     Pat.     920,388. 
See  X. 

( B. )— RESINS,    VARNISHES. 

Shellac  ;  New  process  of  puriftjing .     P.Singh.     Chem. 

and  Druggist,  1909,  74,  784. 

Che  author  has  found  that,  whereas  both  lac  and  lac-dye 

ire  soluble  in  ethyl  alcohol,  only  the  resin  is  dissolved  by 


wood  spirit.  He  suggests  that  sheUac  should  be  purified 
on  a  commercial  scale  by  a  process  based  on  this  fact, 
and  has  found  that  the  whole  of  the  resin  may  be  extracted 
from  100  lb.  of  crude  lac  in  3  to  4  hours  in  an  apparatus 
made  on  the  hues  of  Soxhlet's  extractor.  Samples  thus 
prepared  have  been  submitted  to  the  U.S.A.  Consul  in 
Calcutta  for  trial  in  American  factories,  and  are  claimed 
to  be  equal  to  the  best  sheUac  in  the  market.  A  further 
suggestion  is  that  shellac  should  be  put  on  the  market  in 
the  form  of  a  coarse  powder.  This  would  obviate  the 
cost  of  '■  stretcliing "  the  resin,  to  obtain  the  famihar 
"  shell  "  form,  and  the  necessity  of  adding  rosin  to  lower 
the  m.  pt.  to  facilitate  this  process. — C.  A.  M. 

Colophony  ;    Contributions  to  the  knowledge  of  American 

.     1.  The  resin  of  the  Norwai/  pine.     G.  B.  Frank- 

forter.     J.  Amer.  Chem.  Soc,  1909,  31,  561—505. 
The  resin  used  in  the  author's  investigation  was  obtained 
by  the  ordinary  method  from   the  Norway  ]iine.   Pinus 
resinosa.     It   had   a   sp.   gr.   of  0-8137   at   20° /4°   C.  ;    a 
specific  rotation  of  [<i]'f'  =  -(-4  ;    and   a    refractive   index 

of  1-4788  at  20°  C.  The  turpentine  (about  20  per  cent.) 
was  removed  by  heating  the  resin  in  vacuo,  and  the  residue 
was  a  white  brittle  soUd  (m.  pt.  81-5°  C),  wliich  was  very 
soluble  in  absolute  alcohol,  ether,  cliloroform,  glacial 
acetic  acid,  acetone,  benzene,  toluene,  and  xylene  ;  but 
was  only  .shghtly  soluble  in  70  per  cent,  alcohol,  and  quite 
insoluble  in  60  per  cent,  alcohol.  A  crystalline  substance 
could  be  obtained  by  dissolving  the  powdered  residue  in 
the  smallest  possible  quantity  of  ether  and  pouring  the 
solution  into  80  per  cent,  alcohol.  The  crystals  melted 
at  83-7°  C,  and  contained  72-62  per  cent,  of  carbon  and 
9-24  per  cent,  of  hydrogen.  They  could  be  fractionated 
into  two  apparently  distinct  constituents  by  dissolving 
the  dried  powder  in  ether,  cooling  the  solution  in  a  freezing 
mixture  and  passing  into  it  a  current  of  anhydrous 
ammonia  gas.  A  white  crystalhne  powder  was  precipi- 
tated. This  was  found  to  be  an  unstable  ammonium 
salt,  melting  at  98°  C.  to  112°  C.  (complete  fusion)  and 
having  the  composition,  C25H3„05(NH^).,.  The  liberated 
resin  acid,  purified  by  repeated  precipitation  from  80  per 
cent,  alcohol,  melted  at  97°  to  98°  C.  and  had  the  com- 
position, CjsHjjOj.  It  differed  from  abictic  acid, 
CisHjjO,,  not  only  in  composition,  but  also  in  physical 
and  chemical  properties.  It  \-ielded  a  barium  salt,  which 
was  so  unstable  that  it  was  decomposed  by  carbon  dioxide, 
with  the  liberation  of  the  acid.  The  ethereal  filtrate 
from  the  ammonium  salt  was  found  to  contain  the 
ammonium  salt  of  common  abietic  acid,  though  the 
m.  pt.  (129° — 130°  C.)  of  the  recrystallised  acid  was  some- 
what lower  than  that  previously  recorded  for  abietic 
acid.  In  the  author's  opinion  abietic  acid  or  an  isomeric 
acid  is  a  constituent  of  most  resins,  whilst  there  is  also 
probably  present  in  each  at  least  one  distinct  acid  to  which 
the  resin  owes  its  characteristic  properties.  This  resin 
acid  separated  from  the  resin  of  the  Norway  pine  diCered 
from  any  such  acid  hitherto  described,  although  in  some 
respects  it  resembled  Tschirch's  palabienic  acid. — C.  A.  M. 

Scammony  resin.     F.  0.  Taylor.     Amer.  J.  Pharm.,  1909, 

81,  105—111.  Analyst,  1909.  34,  220—221. 
Samples  of  pure  scammony  resin,  prepared  from  Con- 
volvulus scamifionia,  and  of  the  so-called  "  Mexican 
scammony."  from  the  root  of  Ipomma  Orizabensis,  were 
examined  by  the  author,  with  the  foUowing  results.  The 
table  also  includes  the  figures  obtained  with  samples 
believed  to  be  mixtures  of  the  two  resin.s. 


lo. 

Resin. 

Yield  of 

resin  from 

root. 

Moisture. 

Ash. 

Substances 
soluble 
in  ether. 

Acid 
value. 

Saponification 
value. 

Iodine 
value. 

1 

2 

8 
B 

Per  cent. 
8-1 
12-2 
16-75 
7-93 
8-06 
7-71 
8-52 

16-83 

Per  cent. 
2-18 
1-94 
1-77 
1-71 
1-74 
1-S6 
1-65 
2-09 
2-03 

Per  cent. 
0-12 
0-08 
0-09 
0-05 
0-09 
0-09 
0-20 
0-15 
0-22 

Per  cent. 
99-0 
99-5 
99-6 
99-7 
99-3 
99-3 
99-0 
98-8 
96-5 

21-1 
14-6 
15-5 
15-6 
18-3 
18-8 
21-3 
14-5 
21-5 

232-4 
198-4 
186-6 
238-1 
238-0 
240-5 
239-4 
232-8 
187-1 

13-3 

Mainly  "  Mexican  scammony  "... 

"  Mexican  scammony  "    

True  scammony 

do.         do         

8-7 

8-7 

10-8 

13-0 

14-3 

do.         do.         

14-,6 

10-5 

Mexican  scammony 

11-5 

fil4 
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The  saponification  value  thus  appears  to  afford  the  best  | 
means  of  distinguisliing  between  the  two  r<>9ins.  Accord- 
ing to  the  results  of  this  test,  samples  1  and  8  woiJdscem 
to  have  contained  a  small  proportion  of  "  Mexican 
Bcamniony."  The  root  of  the  hitter  yields  about  twice 
as  much  icsin  as  tlie  genuine  scammony. — C.  A.  M. 

Patent. 

Shellac  and  lac-dye  ;    Extraction  of  [from  slick-lac]. 

G.  J.  Fowler.  ^lanchester.  and  E.  J.  0"Sleara.  llireapur, 
India.     Eng.  Pat.   12,877.  June  IG,  1908. 

Shellac  is  soluble  in  cold  alcohol  or  acetone,  whereas 
the  wax  which  accompanies  it  in  stick-lac  is  not.  In 
order  to  cilect  a  separation,  therefore,  the  stick-lac 
(100  lb.)  is  extracted  either  (1),  with  methylated  spirit 
( 15  to  20  gallons)  at  about  70°  C  the  residue  being  further 
treated  with  spirit  (10  to  l.'i  gallons)  until  extraction  is 
comiilcte  :  or,  (2).  with  methylated  8])irit  at  the  ordinary 
temperature.  In  the  lirst  case  the  aUohohc  solution  is 
allowed  to  cool  and  clarify,  and  is  then  distilled,  the 
shellac  being  afterwards  run  off  from  the  still  and  cast 
into  convenient  form.  The  residue  in  the  extractor  is 
next  treated  with  a  hot  or  cold  solution  of  caustic  soda 
of  0'2  to  1  per  cent,  strength,  or  with  an  equivalent  solution 
of  sodium  carbonate,  and  the  solution  obtained  is  acidified 
with  hydrochloric  or  sulphuric  acid.  The  lac-dye  is 
precipitated  and  may  be  filtered  off,  washed,  and  dried, 
and,  if  necessary,  purified  by  re-solution  and  salting-out. 
When  the  cold  extraction  method  is  employed,  the  alcohol 
can  be  at  once  distilled  off,  and  the  shellac  obtained  as 
before.  The  wax  is  tlien  extracted  from  the  residue 
with  hot  methylated  spirit,  or  with  chloroform  or  carbon 
tetrachloride,  and  recovered  from  the  solution  by  dis- 
tillation. The  lac-dye  is  obtained  as  in  the  hot  extraction 
process.  To  obtain  a  pale-coloured  shellac,  the  alcoholic 
solution  is  added  to  very  dihitc  alkaU  ;  the  shellac  is 
precipitated,  the  small  amount  of  dye  present  remaining 
dissolved  in  the  aqueous  Uquid. — E.  \V.  L. 

(C.)— INDIA-RUBBER,    &c. 

Rubber ;     Commercial    analysis    of    manufactured    . 

Pontio.     Bull.  Soc.  Chim.,  1909,  5  [9].  428—442. 

A  SPECUL  form  of  apparatus  is  described  in  which  the 
various  operations  involved  in  the  author's  method  of 
analysis  may  conveniently  be  carried  out.  Tliis  consists 
essentially  of  a  large  flask — capable  of  liolding  about 
7tX)  c.c.  of  solvent — surmounted  by  a  second  glass  vessel 
of  somewhat  less  capacity  connected  with  it,  at  a  con- 
stricted portion,  by  means  of  a  ground  glass  joint.  The 
apparatus  is  fitted  with  a  rellux  condenser.  Digestions 
are  carried  out  in  the  lower  flask,  llxiviations  in  the  U])per. 
Free  sulphur,  resins,  and  paritfpti  icax  are  estimated  by 
determining  the  loss  in  weight  suffered  by  the  sample 
on  digestion  witli  absolute  alcohol,  and  subsequent 
lixiviation  with  the  same  solvent.  Subslilutes,  with  Ihiir 
combined  sulphur  are  estimated  in  a  similar  manner  from 
the  loss  in  weight  suffered  by  the  alcohol-extracted  sample 
on  digestion  with  an  8  jier  cent,  solution  of  sodium 
hydroxide  in  95  per  cent,  alcohol.  Asphallum,  bitumen, 
mineral  oils,  and  tar  are  found  by  the  loss  in  weight  on 
extraction  of  the  same  sample  with  a  mixture  of  40  parts 
of  oil  of  lavender  and  GO  parts  of  acetone.  Caoutchouc 
and  combined  sulphur,  as  well  as  remaining  organic  and 
inorganic  constituents  are  determined  by  extraction  with 
cumene  (this  J.,  1909,  431).  Free  sulphur  is  determined 
by  a  separate  extraction  of  a  2-grm.  sjimple  withab.solute 
alcohol,  oxidation  of  the  extract  with  a  mixture  of  10  c.c. 
of  soda  lye  of  36°  B.  and  20  c.c.  of  liydrogcn  jn'roxidc 
(12  volumes),  evaporation  to  tlryness  and  moderate 
calcination,  and  precipitation  from  the  acidified  solution 
of  the  residue  by  means  of  barium  clUoride.  Sulphur  in 
svbstitutes  is  determined  in  the  same  sample  by  subsi-- 
qucntly  extracting  with  alcohohc  soda,  and  oxidising  the 
extract  as  in  the  case  of  free  sulphur.  Sulphur  in  minerals 
is  determined  in  the  residue  from  the  cumene  extraction 
by  fusion  with  a  mixture  of  equal  jiarts  of  sodium  and 
potassium  carbonates,  in  the  ordinarv  way.  Total  sulphur 
is  determined  in  the  original  samjjie  by  Hie  manganese 
dioxide  method  (this  J.,  1909,  431).     Sulphur  of  vutcani- 


saliem  is  estimated  by  difference.  Moisture  is  determinedi 
by  drying  at  115 — 120°  C,  preferably  in  an  atmospheiel 
of  carbon  dioxide.  In  the  analysis  of  manufactured! 
gutta-j)ercha  the  following  determinations  are  made  : — .1 
iicsins  by  loss  of  weight  on  digestion  with  UG  per  cent.  I 
alcohol  for  about  12  hours.  Bituminous  mailers,  by  J 
extraction  with  ether,  which  dissolves  about  38  ix>r  cenLT 
of  ordinary  asphaltum,  and  subsequently  with  carbonj 
bisulphide  or  toluene,  in  which  the  remaining  G2 
cent,  is  soluble.  Gutla  and  remaining  ingredients  Will 
separated  by  means  of  cumene  as  in  the  case  of  vulcanisedi 
rubber,  or  the  gutta  may  be  iletennined  direct,  by  dii-| 
solving  the  acetone-extracted  sample  in  boihng  ether,  I 
filtering,  concentrating,  and  precipitating  the  gutta  byll 
pouring  into  hot  alcohol,  dissolving  aga\n  in  ether  aildi 
reprecipitating. — E.  W.  L. 

Rubber    goods;      Determination     of    vermilion     [mercuriei 
gulphidc]  and  of  "  golden  sulphide  "  [antiniony  sulphidejl 

in  .     F.  Frank  and  D.  Jacobsolm.     (jummi  Zeit.,^ 

1909,  23,  104G— 1047. 
The  sample,  cut  up  into  small  ))ieces,  is  oxidised,  as  in  I 
the  estimation  of  sulphur,  by  a  double  evaporation  withl 
nitric  acid.  Potassium  chlorate  is  then  carefully  added, U 
and  evaporation  with  nitric  acid  on  the  water-bath  repeated  I 
several  times.  Finally  the  nitric  acid  is  driven  off  by! 
evaporation  with  hydrochloric  acid,  the  residue  taken  up  J 
with  hydrochloric  acid,  and  filtered  hot,  after  dilution  witi  f 
water.  If,  at  this  stage,  unoxidised  organic  material  ;i 
renders  filtration  difficult,  the  sample  should  be  oxidised! 
by  repeated  heating  with  fuming  nitric  acid  and  ijotassiu 
chlorate  in  an  Erlenmeycr  tiask.  This  is  not  generaUy,  U 
necessary.  Insoluble  mineral  constituents  (sihcates  andj 
barium  sidphate)  remain  on  the  filter  and  are  determined  bj 
incineration.  The  antimony  and  mercury  are  precipitati 
from  the  hot  filtrate — after  most  of  the  acid  has  been  drive 
off,  and,  atlvisably,  a  considerable  quantity  of  ammoniuii 
cliloride  added  to  assist  precipitation — by  means 
sulphuretted  hydrogen.  The  mixed  sulphides  are  coUecto 
on  a  weighed  filter,  or  tlooch  crucible,  waslied  with  alcohol, 
ether,  carbon  bisuli>hide.  and  ether,  to  remove  free  sul])hur. 
dried,  and  weighed.  Tlie  antimony  sulphide  is  then 
removed  by  means  of  ammonium  sulphide,  and  the  mercury 
sulphide  wa.shcd  as  before,  dried,  and  w  eighed.  To  conlirm 
the  result  obtained,  the  antimony  in  the  filtrate  may  be 
converte<i  into  tetroxide,  by  evaporation  and  oxidation 
with  nitric  acid,  and  weighed  as  such.  Other  mineral 
constituents  are  estimated  in  the  usual  way  in  the  filtrate 
from  the  mixed  sulphides. — E.  \V.  L. 

Patents. 

Raw    rubber ;    J'uri/ication  of  and   recovcn/  of  the    - 

solvents  employed.  A.  Joly.     Fr.  Pat.  396,300,  Oct  Sk  V 

1908.  ^  )1 

The  resins  and  other  soluble  impurities  are  removed  by 
treating  the  rubber,  in  a  suitable  state  of  division,  with 
mixtures  of  acetone,  methyl  alcoliol,  and  ethyl  alcohol  'J 
with  the  ordinary  rubber  solvents,  or  with  crude  or  *B 
rectified  wood-spirit,  excise  methyl  alcohol  ("  milhyline 
regie  ').  or  mixtures  of  these  with  ethyl  alcohol,  or  acilcne 
and  ethyl  alcohol,  and  the  solvent  is  recovered  by 
distillation.— E.  W.  L. 

Rubber  ;   Process  and  apparatus  for  vulcanisation  of . 

M.  Lamy.     Fr.  Pat.  396,620,  Jan.  30,  1908. 

The  unvulcanised  rubber  sheet,  or  rubber-coated  fabric 
is  wound  on  a  drum,  either  alone,  or  in  alternate  layers 
with  a  thin  sheet  of  metal,  and  the  whole  is  place<I  in  an 
autoclave,  into  which  an  inert  gas,  e.g.,  carbon  dinxide 
or  nitrogen,  is  then  introduceil  under  jircssure.  The 
autoclave  is  in  its  turn  enclosed  in  a  heater,  wliich  may  be 
either  a  hot-air  stove  or  a  si-cond  autoclave  lieated  by 
steam.  Means  are  provided  for  rotating  the  inner 
autoclave  within  its  jacket,  in  order  to  avoid  irregular 
heating.  The  pnK-ess  is  particularly  applicable  to  the 
vulcanisation  of  rubber-coated  fabrics,  which  might  be 
damaged  bv  vulcanisation  in  ojxii  steam  or  by  means  of 
sulphur  chloride,  and  which  cannot  be  cured  in  hot  air 
in  the  ordinary  way  on  account  of  the  absence  fr<mi  the 
mixing  of  facilitating  agents  such  as  htharge. — E.  \V.  L. 
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'Elastic  mass  resembling  rubber.     K.  Lengfellner.     Fr.  Pat. 

39(i,814,  Nov.   27,   1908.     Under  Int.   Conv.,  Nov.   29, 

1907. 
Xkb  following  compositions  are  claimed  : — (1),  a  mixture 
if  celluloid,  nitrocellulose,  and  cellulose  {e.g..  powdered 
ork) ;  (2),  a  mixture  of  rubber  with  celluloid  or  nitro- 
cUulose.  or  with  both  celluloid  and  nitrocellulose : 
;! ),  ,1  mixture  of  rubber  and  cellulose  (particularly  powdered 
ciik)  with  celluloid  or  nitrocellulose,  or  with  both  celluloid 
iid  nitrocellulose.  The  superposition  of  these  various 
uixtures  in  layers,  to  form  sohd  tyres,  as  well  as  the  heels, 
oleo.  and  other  portions  of  shoes,  is  also  claimed. — E.  W.  L. 

;«/-//( ;■  ,■   Process  and  apparatus  for  the  separation  of 

//-(;/»  resin  in  latex  and  resinous  products  whether 
nuliiral  or  not,  containimi  rubber.  G.  F.  Flamant  and 
L.  G.  Worms,  Paris.  Eng.  Pat.  20,896,  Oct.  3,  1908. 
ruder  Int.  Conv.,  Oct.  4,  1907. 

r,r  Fr.  Pat,  382,571  of  1907  ;  this  J.,  1908,  235.— T.  F.  B. 

;«/.'.( r  waste  of  all  hinds;   Process  for  regenerating  . 

.f.  H.  L.  Neiison,  Hanover-Linden,  Germany.  U.S.  Pat. 
;i:2l.l48.  May  11.  1909. 

EE  Fr.  Pat.  357,336  of  1905 ;   this  J.,  1906,  83.— T.  F.  B. 


XIV.— TANNING,   LEATHER,   GLUE,   SIZE, 


^(inning    materials  ; 
J.  JedUcka. 


Determination    of    water    in 
Collegium,  1909,  162—164. 


'he  author  has  made  experiments  with  a  method 
ul'li'^hed  by  Thomer  and  also  by  Schwalbe  (this  J.,  1908, 
14)  tor  the  estimation  of  water,  by  distillation  of  the 
aatcrial  with  petroleum  having  a  higher  boiling  point 
ban  water.  The  distillation  flask  employed,  was  a  glass 
ne  surrounded  by  copper  to  prevent  breakage,  and  the 
[-oeiver,  a  measuring  cylinder  kept  cool  by  immersion  in 
old  water.  The  method  was  applied  to  the  estimation 
f  water  in  fresh  and  leached-out  oakwood,  blood  albumin, 
nd  liquid  extracts  and  a  table  is  given  showing  good 
oncordanco  between  results  obtained  by  the  cUstillation 
lethod  and  those  obtained  by  the  ofBcial  gravimetric 
lethod.  In  the  case  of  liquid  extracts,  however,  the 
istillation  process  gave  results  about  2  per  cent,  higher 
ban  the  official.  Correction  can  be  made  for  the  small 
,  uantity  of  water  suspended  in  the  petroleum,  but  this  is 
enerally  negUgible,  15  e.c.  of  petroleum  being  found  to 
ontain  only  0-05 — 0-1  e.c.  of  water. — S.  H. 

irlliiig  leather  ;    Determituition  of  the  tensile  strength  of 

.     J.   Paessler.     CoUegium,    1909,  45—52,   53—57, 

1.2—68,  69—88,  95—100,  103—109. 

I  MINIMUM  resistance  to  tearing  of  3  kilos,  per  1  square  mm. 

ross-section    is    generally    required    in    belting    leather. 

.'he  test- piece  used   by  the  author  consisted  of  a  strip  of 

.Jather  30   mm.  wide  and   100  mm.  long,  with  an  extension 

|t  either  end  of  40  mm.  width  and  50  mm.  length  wliich 

/as  clamped  in  the  machine.     It  was  found  that  pieces 

;aken  from  different  parts  of  a  hide  gave  very  different 

'ssults.     Previous    work    by    Bach     and     Rudeloff     also 

ointed  to  tliis  fact  and  the  latter  investigator  showed 

tiat  variation  of  moisture  also  influenced  the  results,  and 

/scommended  that  for  comparative  work,  leather  should 

e  kept  in  a  room  of  constant  humidity  for  a  period  of 

days.     This  precaution  was  taken  in  these  experiments. 

8  different  samples  of  belting  leather,  representing  different 

mnagos  and  different  degrees  and  methods  of  stuffing, 

ere   examined.     Strips   were   taken   from  several  places 

1  each  leather  at  measured  distances  from  the  middle  of 

he  back,   in   all    12    samples    from    each.      Strips    taken 

"111   the   neck,   in   practically   all   cases   showed   greater 

~i^tance  than  those  from  the  tail  end  of  the  butt,  the 

■-|ii  rtivo  resistances  being  3-19  kilos,  and  2-65  Idlos.,  which 

III    is   in    accordance    with   results   obtained    by    Bach. 

uithcr  experiments  on  samples  taken  down  the  middle 

f   the   back    showed    that    the    greatest    resistance    was 

btained  in  strips  taken  midway  between  the  neck  and  the 

lil  end  of  butt.     To  test  the  resistance  to  tearing,  test 

icces  of  leather  clamped  at  one  end  only  and  having 


a  round  hole  of  6  mm.  diameter  near  the  other  end.- 
were  used.  A  pin  of  the  same  size  was  passed  through 
the  hole  and  the  strain  applied.  It  was  found  that 
for  all  leathers,  results  varied  very  little  and  were 
always  lower  than  the  breaking  resistance.  Measure 
ments  were  also  made  of  the  stretcliing  showni  by  different 
leathers  dm'ing  the  breaking  test,  and  it  was  found  that 
generally  if  the  resistance  was  higher  so  was  the  stretching. 
The  stretching  was  similar  in  strips  taken  from  the  neck  and 
tail  ends  of  the  butt,  but  varied  according  to  the  distance 
from  the  middle  line  of  the  back.  A  table  is  given  com- 
paring results  obtained  in  leathers  of:  (1),  pit  tannage; 
(2),  mixed  tannage ;  (3),  drum  tannage.  While  the 
average  breaking  resistance  was  greatest  in  the  drum- 
tanned  leathers,  the  tearing  resistance  and  stretching 
were  highest  in  the  pit-tanned  specimens,  while  in  the 
mixed  tannage,  the  breaking  resistance  was  lower  than 
in  the  other  two,  and  the  tearing  resistance  and  stretching 
results  were  intermediate  between  those  for  pit  and  drum 
tannage.  A  large  number  of  tables  of  results  accompanies 
the  article. — S.  H. 

Patents. 

Casting    plastic    masses ;     Process    for   .     G.    S.    A. 

Appelquist.     Ger.  Pat.  208,764,  Sep.  13,  1906. 

It  has  been  almost  impossible  hitherto  to  prepare  moulded 
articles  by  casting  from  plastic  masses  prepared  from  glue, 
hygroscopic  substances  (glycerin,  calcium  chloride,  etc.), 
and  chromates  or  other  oxidising  agents,  since  under  the 
influence  of  light,  the  masses  set  so  rapidly  that  it  was  not 
jjossible  to  completely  fill  the  mould.  Even  when  moulded 
articles  of  simple  shape  are  prepared  by  casting,  the  outer 
sm-face  becomes  hard  and  brittle,  whilst  the  interior 
remains  soft.  In  order  to  overcome  this  difficulty,  it  is 
proposed,  according  to  the  present  patent,  to  add  to  the 
mass  before  casting  and  before  or  simultaneously  with, 
the  chromate,  one  or  more  colouring  matters  or  coloured 
substances  of  a  black,  red,  blue,  or  yellow  colour.  By  this 
means  the  hardening  of  the  mass  ujider  the  influence  of 
light  is  retarded. — A.  S. 

Colouring  leather,  artificial  leather,  etc.     Fr.  Pat.  396,299,. 
See  V. 


XV.— MANURES,  &c. 

Potassium  in  soils  ;    Rapid  method  for  the  determination  of 

total .     O.  M.  Shedd.     J.  Ind.  and  Eng.  Chem.,  1909, 

1,  302—304. 

The  process  recommended  by  the  author  is  a  combinatioa 
of  two  known  methods.  The  potassium  is  brought  into- 
solution  by  the  method  of  J.  L.  Smith  (see  Fresenius' 
"  Quantitative  Analysis,"  Amer.  Edit,  p.  426 ;  also- 
Crookes'  "  Select  Methods  in  Chem.  Analysis,"  3rd  Edit.,, 
pp.  26 — 39),  and  is  then  determined  by  the  cobaltinitrite 
method  of  Drushel  (this  J.,  1907,  1256).— A.  S. 

Potash   in  commercial  fertilisers ;    Loss  of  .     F.   B. 

Porter  and   E.   G.   Kenny.     J.    Ind.   and   Eng.   Chem., 

1909,  1,  304—307. 
When  water-soluble  potassium  compounds  are  added 
to  commercial  fertiUsers,  there  is  an  apparent  loss  of 
water-soluble  potash  when  this  is  subsequently  determined 
by  the  method  of  the  Amer.  Assoc,  of  Agricultural 
Chemists.  This  is  due  to  the  fact  that  acid  phosphate 
has  the  power  of  withdrawing  certain  soluble  compounds 
from  solution.  The  authors'  experiments  show-  that  acid 
phosphates  of  different  ages  and  from  different  kinds  of 
rock  all  exhibit  practically  the  same  activity  in  this 
respect.  The  amount  of  potash  withdrawn  from  solution 
increases  with  the  proportions  of  potassium  compounds 
and  of  acid  phosphate  present.  Part  of  the  apparent 
loss  of  potash  is  also  due  to  retention  by  the  precipitate 
produced  bj-  ammonia  and  ammonium  oxalate  in  the 
analysis.  "  No.  1  tankage  "  has  no  tendency  to  retain 
potash  itself  and  partially  prevents  the  retention  of 
potash  by  acid  phosphate.  From  experiments  in  wluch 
the    insoluble    residue    containing    the    retained    potash 


616 


Cl.  XVI.— sugar,  starch,  gum,  &.C. 


(June  15,   1»0». 


iras  treated  with  neutral  ammonium  citrate  solution, 
citric  acid  solution,  and  water  respectively,  the  authors 
conclude  that  about  2.j  per  cent,  of  the  retained  potash 
is  dissolved  on  the  first  contact  with  rain  water,  and 
about  56  per  cent,  on  the  first  contact  with  soil  water. 

—A.  S. 

Phosphoric  acid ;    Gravimetric  molybdaU  method  for  the 

determination  of  for  the  inlernational  trade  of  raw 

phosphates,  lllniann.  Pro[)o3ed  at  the  VI 1  Int. 
Cong,  of  Applied  Chem.,  London,  Jlay  26,  19051. 
The  following  reagents  and  solutions  are  required  : — 
(1).  Aqua  regia  :  3  parts  of  hydrochloric  acid  of  sp.  gr. 
1*12  mixed  with  one  part  of  nitric  acid  of  sp.  gr.  1-2. 
(2).  Ammoniinn  molybdalc  solution:  1.50  grnis.  of  ammo- 
nium niolybdate  are  dis.«olved  in  oOO  c.c.  of  hot  water 
and  the  solution  is  mixed  with  400  grms.  of  ammonium 
nitrate  also  dissolved  in  water,  the  mixture  being  then 
diluted  to  1  litre  :  this  solution  is  added  to  1  litre  of 
nitric  acid  of  sp.  gr.  I '2,  the  whole  is  allowed  to  stand 
for  12  hours  at  a  temperature  of  60"  C.  (or  for  24  hours 
at  the  ordinary  temiierature),  and  then  filtered.  (3). 
Solution  for  icashing  the  mohjhdate  precipitate  :  32  parts 
of  nitric  acid  of  sp.  gr.  1-2  and  50  grms.  of  ammonium 
nitrate  (free  from  phosphate)  are  diluted  to  1  Utre  with 
water.  (4).  2*5  per  cent,  ammonia  solution.  (5).  Xeutral 
magnesia  solution  :  oO  grms.  of  magnesium  chloride 
(MgClj.HjO)  and  150  grms.  of  ammonium  chloride  are 
dissolved  in  1  litre  of  water. 

Method.  Five  grms.  of  the  sample  arc  treated  in  a 
500  c.c.  flask  with  50  c.c.  of  aqua  regia  and  the  mixture 
is  evaporated  to  the  consistence  of  a  syrup  in  order  to 
eUminate  silica.  The  residue,  which  when  cold  is  almost 
solid,  is  boiled  with  a  mixture  of  10  c.c.  of  nitric  acid 
of  sp.  gr.  1-2  and  50  c.c.  of  water,  cooled,  diluted  to  a 
volume  of  .500  c.c.  and  filtered.  Fifty  c.c.  of  the  filtrate 
(equivalent  to  0-5  grm.  of  the  substance)  are  mixed 
with  a  sufficient  quantity  of  the  molybdate  solution 
(at  least  100  c.c.  of  the  latter  for  each  O-I  grm.  of  phos- 
phoric anhydride  present)  and  kept  at  a  temperature  of 
50°  C.  for  1  hour.  The  ))recipitato  is  then  collected 
on  a  small  filter  and  the  tiltrate  is  treated  with  a  further 
quantity  of  molybdate  solution  and  allowed  to  stand  for 
12  hours  at  60°  C.  in  order  to  ascertain  whether  all  the 
phosphoric  acid  has  been  ])recipitated.  The  precipitate 
is  washed  with  the  acid  ammonium  nitrate  solution 
until  the  filtrate  is  free  from  calcium  salts,  at  least  five 
washings,  using  20  c.c.  each  time,  being  necessary.  Tlio 
test  for  calcium  is  made  by  adding  a  httle  sulphuric 
acid  and  2  c.c.  of  alcohol  to  1  c.c.  of  the  wash-water  ; 
the  mixture  remains  clear  in  the  absence  of  calcium  salts. 
The  yellow  precipitate  is  then  dissolved  in  about  80 — 
100  c.c.  of  2-5  per  cent,  ammonia  and  the  filter  is  washed 
five  or  six  times  with  hot  water :  the  volume  of  the 
solution  and  washings  should  not  exceed  1.50  c.c.  The 
solution  is  heated  to  between  60"  and  S0°  C.  and  the  phos- 
phoric acid  is  precipitated  by  the  addition,  to  the  hot 
solution,  of  20  c.c.  of  neutral  magnesia  solution,  drop  by 
drop  and  with  constant  stirring.  At  the  end  of  4  hours 
the  precipitate  is  collected  on  a  filter  and  washed  with 
2-5  j)er  cent,  ammonia  until  free  from  chlorine.  The 
filter  and  precipitate  arc  then  hcalc<l  in  a  platinum 
crucible  until  the  filter  Is  chaned  conii)letcly,  (care  being 
taken  that  no  llame  is  produced  during  the  ignition  of  the 
filter)  and  the  ignirion  is  continued  over  a  blast  lamp 
until  the  weight  is  constant.  The  ignited  residue  should 
be  quite  white. 

Factors.— Yroxa  Mg.PjO,  to  P.Oj,  O.63780 ;  from 
PjOj  to  Ca,P.O,,  2185.— W.  P.  S. 

Consumption  of  sodium  nitrate  in   U.S.A.     ilunroc.     See 
VII. 

Patents. 

Fertilisers  ;    Manufacture  of  and  apparatus  therefor. 

C.    Harrison,    Queenstown,    8.    Austraha.     Eng.    Pat. 
11,644.  May  28,   1908. 

Tins  process  consists  in  the  incineration  or  roasting  of 
animal  matter,  such  as  scrap  leather,  wool  wa.ste.  etc., 
in    closed    retorts,    conveying    the    gaseous    products    of 


combustion  or  incineration  into  a  water  trough  for  ttj 
extraction  and  collection  of  ammoniacal  fumes,  conductilil 
the  solution  so  formed  into  a  vat.  ncutrahsing  the  solutioil 
preferably  by  means  of  sulphuric  acid,  and  subsequentll 
depositing  the  incinerated  material,  while  still  hot,  intf 
such  solution  ;  in  this  way  the  gaseous  products  ara  : 
incorporated   in   the   incinerated    material. — T.  H.  P. 

Bydrofluosilicic  acid  and  fluosilicates  from  residues  /n 
supirphosphate  factories.  Addition  to  Fr.  Pat.  375,5 
See  Vll. 

Treating  distillery  vinasses.     Fr.  Pat.  396,288.     See  X\ 


XVI.— SUGAR,   STARCH,   GUM,   &c. 

Juice     [Sugar] ;      Quantities     of     non-sugar     precij 

from    raw  by  dtftcation   and  saturation^   and 

examination     of    saturation     muds.     H.     Claassen. 
Vcr.  (lent.  Zuckerind.,   1909,  385--102. 

TnE  author  points  out  that  the  calculation  of  the  ami 
of  non-sugar  precipitated  from  the  raw  juice  and  ci 
away  with  the  saturation  mud,  from  the  purities  of 
raw  and  thin  juices,  gives  inaccurate  results,  and  that 
amount  can   only    be  determined   from    the   weight 
composition    of    the    mud.     The    percentage    of 
non-sugar  in  the  mud  is  Ix'st   determined   by  deduol 
the  percentages  of  water,  carbon  dioxide,  antl  sugar, 
the  percentage  loss  on  ignition.     The  quantity  of  iuoi_^ 
non-sugar    withdrawn    Ironi    the    raw    juice    and    cai 
away  with  the  mud  i.s  small  in  com|)arison  with  the  (juanl 
of  organic  non-sugar,  and  an  average  value  of  017 
cent,    of   the    weight    of    beetroots   may    be   assumed 
represent    it    without    involving    appi-eciable    error, 
factories  in  which  similar  methods  of  working  arc 
the    total    non-sugar    precipitated    from    the    raw    jt 
does    not     vary    much ;      with    employment    of    noi 
quantities  of  lime,  it  ranges  between  OS  and  II  ]>art8 
100   ])arts   of   beetroots.     The   quantity   of  organic 
sugar  precipitated,   increases   with    the  quantity  of 
used,  from  about  0-6  j)er  cent,  with  1-2  per  cent,  of 
to  0-8  per  cent,   with  2 — 2-5  per  cent,  of  hme,  per 
parts  of  beetroots.     The  quantity  of  the  lime  in  the 
which    is    combined    with    non-sngar    sulistauces.    vi 
with  the  quantity  of  lime  used  ;    thus,  with  additionti 
1-2  and   2-5  per  cent,   of  lime,   the  percentages  of 
combined  with  non-sugar  in  the  mud  were  found  to^ 
0-34  and  0-57  respectively.     Hence  in  the  more  comi 
defecation  and  saturation,  a  larger  quantity  of  oi 
matter    is    converted     into    insolulile    lime    compoi 
The  author  also  shows  that  if,  in  the  diffusion  p 
all   the   difiusion    water  is  retunie<l    to   the    battery, 
calculated    loss   of    dry    substance    in    working    {i.e., 
difference    between    the    dry    substance-content    of 
beetroots  and  the  sum  of  the  drj'  substance-contents  o£l 
products)  is  practically  identical   with   that  found 
analysis  of  the  mud. — L.  E. 

Suyar ;     Application    of    temperature    corrections    to 

polarisation  of  raw  and  other  products  with  i 

quartz-wedge    saccharimeter.     C.    A.    Browne.    Z.    ▼« 
dent.   Zuckerind.,    1909,  404 — 431. 

Several  workers  have  shown  that  the  polarisation  of  o 
normal  sohition  of  jnire  sucrose  in  quartz-wedge  e(un|itn- 
sation  saccharimeters,  decrea.ses  l-\'  about  0(i3"  V.  p< i 
1°  C.  ri.ie  of  temperature,  and.  in  1S97.  the  U.S.  TreaMm 
Department  adopte<l  a  methofl.  de]i('ndingon  the  eiii|ili>v 
ment  of  a  standardised  quartz-plate,  for  correctiiu;  tin 
infiuence  of  tenijH'rature  on  the  )>olarisjition  of  im|M'rted 
and  dutiable  sugars.  As  a  result  of  the  litigation  whirli 
ensued,  the  decision  of  the  Treasury  De|mrtmciit  w»^ 
finally  u|iheld  (.see  this  J..  1903.  721  ;  1904,  806;  II<Oi">, 
217).  The  author  points  out,  however,  that  tin 
temperature  corrections  for  pure  sucrose  are  not  al«ii,v^ 
valid  for  raw  sugars,  mola.sses,  etc.  He  has  uiadt 
experiments  on  the  infiuence  of  tem)X'rature  on  the 
polarisation  of :  ( I ),  mixtures  of  sucrose  and  cane  niolaaw- 
in    varying    proportions ;     (2),    commercial    cane    sugar- 
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various  degrees  of  purity  ;  (3),  beetroot  molasses  ; 
),  raw  beetroot  sugars.  The  experiments  showed  that 
liilst  the  formula, 

F20  =p/[H-0-0003((-20)], 

whieh  t  is  the  temperature  of  observation,  is  fairly 
curate  for  cane  sugars  polarising  more  than  1(5°  or  90°  V., 
d  for  raw  beetroot  sugars  which  do  not  contain  much 
iucing  sugar,  its  appUcation  to  cane  products  polar- 
ng  less  than  95°  V.  gives  a  value  appreciably  higher 
an  the  true  reading  at  20°  C,  because  no  account  is 
ten  of  the  temperature  correction  for  l;evulose.  In 
2  case  of  beetroot  molasses,  correction  for  temperature 
ly  be  neglected.  In  conclusion  the  author  discusses 
^thods  for  correcting  the  influence  of  temperature  on 
;  polarisation  of  raw  cane  sugars.  A  table  of  corrections 
Red  on  experimental  results  with  cane  sugar  products 
mid  be  preferable  to  the  correction  based  on  the  alter- 
on  in  the  specific  rotation  of  sucrose,  but  for  many 
i;ars  such  a  table  would  not  be  applicable.  The 
ployment  of  a  sacchaiimeter  standardised  at  the 
aperatiire  at  which  the  observation  is  made,  only 
reefs  the  influence  of  temperature  on  the  polarisation 

sucrose.  The  author  concludes  that  instead  of 
lempting  to  apjily  temperature  corrections  to  the  polar- 
tion  of  crude  sugars,  all  polarisations  should  be  carried 
1,  as  far  as  possible  under  normal  conditions  of  temper- 
re  (20°C.).— L.  E. 

Vucose    [dextrose] ;     Birotaiion    of    .     Y.    Osaka. 

Mem.  Coll.  Sci.,  Kyoto  Univ.,  1008,  1,  304—319. 

lE  ratio  of  the  velocities  of  retrogression  of  the  rotatory 
;per  of  dextrose  at  15°  and  25°  C.  is  2-7.  Sodium 
)ridc  in  proportions  less  than  1  grm.-mol.  in  10  litres 
irds  the  change.  In  presence  of  dilute  acid  ( 1  grm.-mol. 
15  litres)  sodium  chloride  has  no  influence  on  the 
rtation  until  present  in  a  concentration  of  1  grm.-mol. 
'  litres,  when  it  accelerates  the  change.  In  presence 
rery  weak  acids  in  certain  dilutions,  e.g.,  acetic  and 
;inic  acids,  the  velocity  is  less  than  in  aqueous  solution, 

increases  to  the  same  value  as  in  tlie  latter  when 

acid  is  further  diluted. — E.  F.  A. 

in  ;    Decom'po.iition  of  the .     /  V.     EUctrolysis  of 

ycerol  and  glycol.  W.  Lob  and  G.  Pulvermacher. 
iochem.  Zeits..  1909.  17,  3  J3— 355. 

erol. — This  compound  was  selected  since  there  is  no 
at  that  the  first  phase  of  its  oxidation  consists  in  the 
lation  of  glyceric  aldehyde.     Glycerol  (20  grms.)  was 
lived  in  50  c.c.   of  5  per  cent,   sulphuric  acid,    and 
;rolysed  under  conditions  similar  to  those  described 
le  case  of  dextrose  (see  this  J.,  1909,  535).     A  relatively 
idant  evolution  of  gas  (oxygen,  carbon  monoxide,  and 
on  dioxide)  occurred  during  electrolysis.     The  electro- 
1  solution  was  found  to  contain  formaldehyde,  formic 
non- volatile  acids  (probably  tartronic  and  dihydroxy- 
iric    acids),    and    a    pentose    (probably    2-arabinose). 
3  the  action  of  the  lead  anode  (he.  cit.j  can  be  traced 
le  intermediate  formation  of  a  coating  of  lead  per- 
3,  the  action  of  lead  peroxide  on  glycerol  in  5  2Jer  cent. 
luric   aeid   solution    was   also    investigated ;     it   was 
1   that   at    the   ordinary   temperature,    the   reaction 
8  the  same  products  as  are  obtained  by  electrolysis. 
i. — Tills  compound  was  electiolysed  under  conditions 
tly  similar  to  those  adopted  in  the  case  of  glycerol. 
bnndant  evolution  of  gas  (nearly  pure  carbon  dioxide) 
rred  during  electrolysis.     The  electrolysed   solution 
found  to  contain  formaldehyde,  formic  aeid,  acetic 
''   extremely    small    quantities    of    non-volatile    acids 
'  lycollic  acid),  and  a  substance  presenting  the  properties 
hexose  ;    no  pentose  was  found.— The  fact  that  a 
ISC   is  produced  in   the   above-described   electrolysis 
I  'ml,  can  only  be  explained  by  a  iireliminary  depo'v- 
>  ai)MU  of  the  glyceric  aldehyde  first  formed  (compare 
'  ri;4,    this    J.,    1908,    924).     In    the    electrolysis    of 
■  I.  however,  in  which  process  the  production  of  form- 
al.   with  intermediate  formation  of  glycollic  aldehyde 
>,   no   trace  of   pentose   is  formed.     Hence,   neither 
.<  Uic    aldehyde    nor    formaldehyde,    nor    a    mixture 
ese,  undergoes  synthesis  to  a  pentose  in  sulphuric 


COOH 


aeid    solution,    and    the    authors   conclude    that   in    the 
electrolysis  of  glycerol,   the  glyceric  aldehyde  undergoes 
a   decomposition   analogous   to    that   of   dextrose,   thus  : 
CsH.Os-^CjHjO., -1- CH,0, 

and  that  glyceric  aldehyde  and  glycollic  aldehyde  in  the 
nascent  state  combine  to  form  a  pentose.  li  the  first 
stage  of  the  electrolysis  of  glycol  and  glycerol  is  taken 
to  be  the  formation  of  the  corresponcfing  aldehydes, 
the  decomposition  of  the  latter  is  quite  analogous  to  the 
electrolytic  decomposition  of  dextrose,   thus  : 

I.     CH0OH.CHO y  HXO-f-HaCO 

"\       / 
HCOOH,  CO,  CO2 

II.     CH2OH.CHOH.CHO — ^CHaOH.CHO  -t-  HoCO 

I         \  /  'I 

COOH       \  /  i 

CHOH  .       CjHioOj  HCOOH.CO.COa 

CsHgO, 

— L.  E. 

Manihot  [Tapioca]  root  as  a  raw  material  for  spirit  and 
yeast  manufacture.     H.   Lange.     jS'ee   XVII. 

Determining  .■starch  in  cereals.     Lalin.     See  XVII. 

Patents. 

Siigar-hoiise   and   distillery ;      Process   for   charging   the 

diffusers  used  in  the  .     L.  A.  I,ambert.     Fr.  Pat. 

396,628,  Jan.  31,  1908. 

The  fresh  cossettes  are  introduced  into  a  vessel  suppUed 
with  diffusion  juice,  and  are  kept  in  suspension  in  the 
juice  by  means  of  a  stirrer.  The  mixture  of  cossettes 
and  juice  is  transferred,  by  means  of  a  centrifugal  pump 
or  other  mechanical  contrivance,  to  the  diffuser  which  is 
to  be  charged.  The  juice  is  withdrawn  from  the  bottom 
of  thediHuser  or  from  the  caloriser  (heater)  communicating 
with  this  diffuser,  and  the  cossettes  remaining  in  the  diffuser 
undergo  the  ordinary  diffusion  process. — L.  E. 

Beet  slices  or  the  like  ;     Process  for  heating  • in  the 

diffuser.     H.  Gieseler.     Ger.  Pat.  208,831,  Dec.  8,  1907. 

Steam  (or  hot  gases)  is  introduced  into  the  diffusion 
vessel  at  such  a  distance  above  the  perforated  bottom, 
that  the  layer  of  beet  sUces  resting  on  the  latter  does  not 
become  heated  to  such  a  degree  as  to  become  pasty  and 
thus  hinder  the  subsequent  extraction.  After  the  contents 
of  the  vessel  above  this  lower  layer  have  become  sufficiently 
heated,  hot  juice  is  forced  up  through  the  perforated 
bottom  to  heat  the  layer  of  beet  shoes  resting  thereon  to 
the  desired  temperature. — A.  S. 

Purifying  solviions  [of  sugar,  etc.]  hy  settling  ;  Apparatus 

for    .     F.    Tiemann,    Berlin.     Eng.    Pat.    25,644, 

Nov.  27,  1908.     Under  Int.  Conv.,  Sept.  24,  1908. 

See  Fr.  Pat.  395,752  of  1908  ;  this  J.,  1909,  637.— T.  F.  B. 

Manufacture    of    alkali    carbonates.     Fr.     Pat.    396,448. 
.S'ee  VII. 

Cement  [from  lime  used  in  sugar  purification].     Fr.  Pat. 
396,600.     See  IX. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Starch ;     Determination  of  in  cereals  by  meat.s  of 

the  Zeiss  immersion  refractoiyieter.     L.  M.  Lalin.     Z.  gos. 
Brauw.,  1909,  32,  231—233. 

By  means  of  the  Zeiss  immersion  refractometor,  the 
author  has  measured  the  refraction  of  starch  conversion 
products  in  different  stages  of  saccharitication  by  diastase. 
It  is  found  that  the  coefficient  of  refraction  of  a  solution 
of  soluble  starch  is  not  altered  by  diastatic  conversion  of 
the  starch  up  to  the  point  where  the  jiroducts  give  no 
reaction  with  iodine.  Starches  from  various  cereals  were 
employed,  in  addition  to  Lintncr's  soluble  starch,  and  the 
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oonyeisions  were  effected  by  diastase  precipitated  from  | 
the  aqueous  extract  of  a  wtllgrown  malt  rich  in  protoin 
by  the  addition  of  ammonium  sulphate  ;  the  concentration 
of  the  starch  varied  from  1  to  H  per  cent.  One  gram  j 
of  stanl\  is  found  to  correspond  with  4  divisions  on  the 
rofractomoter  scale.  Tlie  following  method  is  given  for 
the  determination  of  starch  in  cereals.  2 — 3  grms.  of 
the  finely-powdered  material  are  pounded  in  a  mortar 
with  a  small  quantity  of  water  and  introduced  quan-  , 
titatively  into  a  100  c.c.  flask,  the  volume  being  made  1 
up  to  a&out  80  c.c.  0-2  c.c.  of  a  1  per  cent,  solution  of  ' 
diastase  is  then  added  and  the  flask  heated  for  5  minutes 
in  a  boiling  water  bath  and  then  cooled  to  the  oi-dinary 
temperature.  After  the  addition  of  a  further  quantity 
of  0-2 — 0-3  c.c.  of  the  I  |)er  cent,  diastjuso  solution,  the 
llask  is  kept  at  5.1° — G0°  C  for  half  an  hour,  after  which 
it  is  cooled  and  the  liquid  made  up  to  100  c.c.  well  shaken, 
filtered  and  the  filtrate  examined  in  the  refractometer 
at  n-r>'  C.  To  correct  for  the  refraction  of  the  soluble 
constituents  of  the  cereal,  2 — 3  grms.  of  the  latt<ir  are 
finely  powdered,  pounded  in  a  mortar  with  a  little  water, 
the  whole  being  then  introduced  into  a  KM)  c.c.  Hask  and 
the  volume  made  up  to  100  c.c.  After  being  well  sluiken, 
the  liquid  is  liltered  and  its  refraction  determine<l  at 
17-5°  C.  With  cereals  like  rye,  which  contain  a  large 
proportion  of  diastatic  enzymes,  the  cold  water  extract 
should  not  bo  allowed  to  stand  for  long.  Measurements 
of  the  proportions  of  starch  in  a  number  of  different 
cereals  sliow  tliat  this  metliod  gives  results  in  close 
agreement  with  those  obtained  by  the  polarimetric  motliod 
(comi)aro  Lintnor,  this  J.,  1007,  2S1),  the  greatest  diflerence 
found  being  0-37  per  cent.— T.  H.  P. 

Mani'hol  [Tapioca]  root  as  a  raw  material  for  spirit  and 
yeaM  manufacture.  H.  Lange.  Z.  Spiritusind..  UtOO, 
32,  200—201. 

The  fresh  cassava,  manihot  or  tapioca  root  has  already 
been  investigated  from  the  point  of  view  of  spirit  manu- 
facture ;  when  saccharified  by  malt  it  has  about  double 
the  spirit-value  of  fresh  potatoes.  The  fresh  roots  can, 
however,  only  be  worked  in  the  countries  where  they  are 
grown  :  in  the  European  distillerj-  the  dried  roots  would 
have  to  be  employed.  An  analysis  of  these  showed : 
Water,  14-00 ;  starch-value  (Maerker).  6l>-89,  (polari- 
metric). 67-40  ;  protein,  2-OG  :  sugar  (as  invert  sugar). 
1-90  per  cent.  They  are  therefore  richer  in  starch  than 
maize  or  rye,  and  about  equal  to  dried  potatoes.  The 
dried  roots  cannot  be  saccharified  in  the  form  in  whiih 
they  are  received,  even  by  prolonged  steeping  and  steaming 
tmder  high  pressure ;  some  form  of  preliminary  dis- 
integratiou  is  essential.  The  pieces  of  root  are  bast 
broken  up  in  a  ball-mill  and  then  ground  in  a  (.Jruson  mill. 
For  high-pressure  steaming,  it  is  sufficient  to  reduce 
them  to  the  form  of  coarse  grist,  but  for  an  open  boil 
they  must  be  ground  to  a  meal.  The  best  results  are 
obtained  in  a  Hen-/.o  steamer.  100  kilos,  of  grist  and 
250  litres  of  water  lieing  steamed  for  one  hour  under 
atmospheric  pressure  and  for  one  hour  under  pressure 
gradually  increa-sed  up  to  2-25  atmospheres,  lastly  for 
10  minutes  at  2-.'i  atmospheres.  The  ma.sh  is  saccharified 
with  10  per  cent,  of  long-grown  green  malt.  Starting 
at  a  density  of  19-t}5~'  Balling  and  an  acidity  of  0-1*, 
the  mash  is  fermented  by  distillery  yeast.  Race  XII. 
Attenuation  proceeds  normally  with  a  pitching  tempera- 
ture of  20°  C,  and  reaches  — 0-S°  Balling  after  CO  hours. 
The  yield  of  alcohol  corresponds  to  59-8  "  litres  per  cent." 
on  the  starch  employed,  which  is  very  satisftictory. 
The  spirit  contains  no  trace  of  hydrocyanic  acid,  which 
occurs  in  the  spirit  prepared  from  the  fresh  roots.  An 
analysis  of  the  dry  substance  of  the  spent  wash  showed  : — 
protein,  16-97  ;  fat,  3-S6  ;  non-nitrogenous  extractives, 
3-8ti ;  crude  fibre,  12-24;  ash.  1 1 -03  jMsr  cent.  Compared 
with  the  spent  wash  from  maize  mashes,  it  is  deficient 
in  protein  and  fat,  and  po8scs.ses  only  about  two-thirds 
the  nutrient  value  of  the  latter ;  the  crude  spent  wash 
is  also  moro  dilute.  For  the  manufacture  of  pressed 
yeast,  manihot  mashes  give  normal  results  and  yields  ; 
the  character  of  the  yeast  resemf)les  that  prepared  from 
maize  moro  doscU'  than  that  ol>tained  from  potato 
mashes. — J.  F.  B. 


Hop  tannin.     II. 


A.   C.   Chapman.     J.   Inst.   Brewiiur, 
I'KIO,  15,  300-309. 


In  a  previous  pajx-r  the  author  described  a  method  for 
the  estimation  of  tannin  in  hops,  ba.sed  on  the  precipita. 
tion  of  a  sparingly  soluble  cinclumine  compound.  This 
comjxiund  was  8tate<l  to  contain  approximately  4  p«-rcent. 
of  nitrogen,  corrosponding  to  tiO  [Kir  cent,  of  tannin.  Thi- 
com|x>und  is,  however,  not  easily  oxidised  in  the  Kjeldahl 
process,  and  moro  can^ful  determinations  of  the  nitrogen 
by  the  Dumas  melhotl  have  shown  that  the  ]iro<luet 
contains  4-3  (x-r  cent.,  corrc8ix>nding  to  .'>4-9  per  cent, 
of  tannin.  The  more  correct  factor  for  the  tannin 
wouUl  therefore  be  0-55,  in  the  case  of  hop-tannin.  In 
the  case  of  gallotannic  acid,  the  comfxjund  contains 
only  3-45  )Kr  cent,  of  nitrogen,  corros|X)nding  to  i>3-8  per 
cent,  of  tannic  acid.  The  author  has  found  that  the 
tannin-content  of  hops  does  not  diminish  during  slorage, 
as  was  previously  supposed ;  the  statements  to  lliat 
effect  are  based  on  Lo-wenthal's  method,  which  does  not 
appear  to  be  reliable  in  the  case  of  hop-taimin.  This 
observation  of  course  applies  only  to  normal  conditions 
of  storage,  at  moderately  warm  teni|K>ratures,  with  and 
without  exjiosure  to  air;  if  the  hops  were  allowed  to 
become  moist  it  is  conceivable  that  tjinnin  might  disaj))M*ar 
as  the  result  of  bacterial  activity  or  other  agencies.  Tin 
author  has  endeavoured  to  tnK-e  some  connection  hetwwii 
the  brewing  value  or  general  quality  of  the  hops  and  tbnr 
tannin-content.  He  has  found,  however,  that,  whonu 
the  quality  of  the  hops  certainly  apjx-ars  to  Ixi  relatnl 
to  the  resin-contcnt.s,  the  |x>R'entage  <if  tannin  apiiearv 
to  have  no  influence.  When  an  infusion  of  hops  is  ailfl.il 
to  a  boiled  and  filtered  wort,  a  precipitate  is  fdrincl. 
which  re-dissolves  on  boiling  and  separates  again,  in  .i 
ver^'  finely  divided  form,  on  cooling.  The  <|uantity  cf 
nitrogenous  matter  removed  from  a  boiled  wort  by  lii' 
addition  of  a  hop  infusion  in  the  cold  only  alnouIlt^  t 
3-7 — 4-3  )x>r  cent,  of  the  total  nitrogen  of  the  mit' 
(Jallotaimic  acid,  on  the  other  hand.  isca]>ablcof  pro<luuii^ 
a  copious  precipitate  in  malt  worts  to  which  an  oxaeK< 
of  hop  infusion  has  been  added.  From  the  Ix'haviour  uf 
malt  worts  towards  hop  taiuun  and  gallotannic  acid 
respectively,  the  author  concludes  that  the  matten 
which  are  precipitated  belong  to  the  class  of  albunxMn. 
Finally,  the  author  considers  that  the  tannin  of  hop! 
plays  a  far  less  important  jiart  in  the  brewing  prooCK.' 
than  has  usually  been  assigiu-d  to  it.  and  that  it  il  a 
constituent  possessing  little  practical  significance. 

-J.  F.  R 

Oxidising  nizi/mc^  ;    Propcrtion  and  cla.^.'ificalinn  of . 

B.    Moore    and    E.    Whitley.     Biochem.    .1..    1909,   4 

130 -107. 
Oxidising  enzymes  niay  be  divided  into  two  browl  Krou|w 
the  tyrosina.scs  of  Bertrand,  the  distribution  of  wnich  ir 
limile<l,  and  the  i)?roxydiuscs  of  Bach  and  C^ixlnt,  whiol- 
are  very  widely  distributed  in  organic  tissues,  and  potw-^ 
the  properly  of  coloui-ing  guaiacuni  tincture  blue  i: 
presence  of  a  pcro.'cidc.  R\ch  and  Chodal  (this  .J..  1903 
3S4)  state  that  the  oxidising  enzymes  of  plant  juices  lu«.^ 
be  split  up  into  two  portions:  *' ox.vgcnase,"  which  n 
inactive  in  the  absence  of  the  second  fraction,  ant 
"  peroxyilase,"  which  is  inivctive  in  absence  of  owgoDiw 
or  a  peroxide.  .Some  confusion  has  exisl«l  as  to  thi 
precise  definition  given  by  Uach  and  ('lio<lal  of  the  nntur. 
of  oxygenivse  ;  sonic  authors  .-LSSMnie  that  it  was  clefim^ 
as  an  unstable  organic  jwroxide,  whilst  others  lln(ler^l.lIi. 
that  it  was  regarded  as  a  true  enzyme.  ca))able  of  pnxlin  ii>i 
a  peroxide  from  constituents  of  the  juice  on  e\|K>nit" 
to  atmospheric  oxygen.  The  authors  claim  tlwit  Ri' I 
and  Cho<lat  have  consistently  enunciated  the  latter  vii  i 
and  that  this  view  is  incorrect,  since  no  evidence  of  th 
cnz.vmic  nature  of  ox.vgeniuic  exists.  The  authors  hel- 
that  only  one  type  of  oxiilisinc  enzyme  occurs  in  the  ■iU" 
of  )>l«nt  juice  under  eonsiileration,  the  perox.vd«»< ' 
which  are  active  only  in  presence  of  a  piTOxid'-.  In  thr» 
juices,  which  npparonllv  contain  an  oxyginaiw  ani 
province  a  blue  coloration  in  guaiacum  tincture  direct!) 
a  jx-roxide  is  already  |)resent.  and,  so  far  from  this  l«iii 
produced  on  ex]x>sure  to  air,  it  is  rapidly  destroyed  iinil' 
those  conditions,  as  is  also  hydrogen  peroxide  if  added  ' 
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very  small  quantities.  This  destruction  is  due  partly 
to  reduction  and  partly  to  tlic  action  of  tlie  "  catalase," 
wliich  again  is  incorrectly  regarded  by  Bach  and  (Ihodat 
as    an    enzyme.     Guaiacum     tincture    gives    somewhat 

I  erratic  results  with  these  plant  juices,  and  tliere  was  an 
im])ression  that,  whereas  an  "  old  "  tincture  is  frequently 
turned  blue  by  a  peroxydase  alone,  a  freshly  prepared 
tincture  is  only  coloured  blue  in  presence  of  a  pero.vide, 
whether   already   present   or   added.     The   authors   show 

i  that  this  pecidiarity  has  nothing  to  do  with  the  age  of  the 
tincture,  but  depends  on  traces  of  peroxide  introduced 
by  the  presence  of  tissue  i}npurities  in  the  resin  employed. 
When,  therefore,  a  vegetable  juice  colours  guaiacum  blue 
without  the  addition  of  a  pcro.'cide,  the  phenomenon  is 
due  to  the  presence  of  a  pero.Kide,  either  in  the  juice  itself 
or  in   the  resiji  from  which  the  guaiacum  tincture  was 

;  made.     These  adventitious  pero.xides  are  readily  destroyed 

'  by  hent  ;  they  may  also  be  eliminated  by  treating  both  the 
juice  and  the  tincture  with  animal  charcoal,  after  which 
no  juice  po.'scsses  the  property  of  colouring  guaiacum 
blue  imless  a  peroxide  lie  added.     In  this  way  the  reactions 

I  observed  with  guaiacum  are  brought  into  line  with  the 
other  colour  reactions  of  the  combination — peroxydase  + 

,  pero.\ide — with  substances  .such  as  y^-phenylenediamine, 
a-naphthol,  etc.,  which  can  contain  no  pre-fornied  peroxide 

,30  far  as  the  tinctures  are  concerned.     The  fact  ivmains. 

I  however,  that  the  active  constituent  of  guaiacum  resin. 

^giiaiaconic  acid,  is  more  readily  oxidisable  than  these  other 

; bodies,  and  will  sometimes  show  positive  results  when  the 
latter  do  not. 

Parallelism     hetween     hydrolylic     enzymes^      oxidising 
enzymf^s,    and    aHivn    bodies    developed    i7i    immune    sera, 

"The  above  observations  appear  to  show  that  the  whole 
diffei'cnce  between  the  vaiious  juices,  and  other  fluids 
showing   an   oxidising   action,    consists   in   the   presence 

jof  a  variable,  small  auwunt  of  pre-formed,  unstable 
pero.\ide.     There  is  only  one  enzyme  or  type  of  enzyme 

.nonci'rned,  viz.  peroxydase.  Thus  theS3  actions  may  be 
inked  with  other  ferment  actions,  all  depending  on  three 
factors,  as  sketched  in  the  table  below  : — 


upper  end  of  the  tube  being  below  the  surface  of  the 
water  in  the  u]:i])er  vessel,  whilst  the  conical  cap  is  above 
the  surface  of  the  water.  The  pure  yeast  slowly  descends 
into  the  lower  vessel,  the  water  thu«  displaced  rising  through 
the  tube  into  the  upper  vessel,  and  carrying  with  it  any 
of  the  lighter  yeast  which  may  have  settled  with  the 
heavier  yeast.  After  about  half  an  hour,  the  tube  is 
inverted  "and  its  conical  cap  now  closes  the  neck  between 
the  vessels.  The  pure  yeast  is  then  with<irawn  from 
the  bottom  of  the  lower  vessel. — L.  E. 

Viiiasscs ;    Process  jar  treating  distillery .     F.    and 

E.   D.   Verbi^se.      Fr.    Pat.   390,288,   Jan.   21,    1908. 

The  vinasse  is  treated,  first  with  a  clarifying  agent  such  as 
ferric  chloride  or  aluminium  sulphate,  and  then  with  lime, 
preferably  in  the  form  of  milk  of  hnie,  whereby  the  metallic 
oxide  of  the  clarifying  agent,  suspended  matter,  phosphoric 
acid,  a  large  part  of  the  organic  nitrogenous  matter, 
certain  acids,  and  organic  substances,  are  precipitated. 
The  amount  of  lime  added  must  be  just  sufficient  to  effect 
complete  precipitation.  The  precipitate  is  separated 
in  the  form  of  cakes  by  means  of  filter-presses.  The  cakes 
may  be  dried,  preferaldy  in  a  continuous  tunnel  drying 
apparatus  heated  by  hot  air  or  steam.  The  dried  cakes 
are  powdpred  and,  if  desired,  may  be  mixed  with  certain 
fertilisers  such  as  potassium  sulphate,  ammonium  sulphate, 
phosphates  or  superphosphates,  nitrates,  etc.,  in  order  to 
obtain  complete  fertilisers.  On  the  other  hand,  the 
cakes  may  be  submitted  to  processes  whereby  certain 
constituents,  e.g.,  oxalic  acid,  are  removed.  A  certain 
proportion  of  the  filter-press  residues  from  the  sugar- 
house  may  be  added,  either  at  the  initial  stage  of  manu- 
facture as  a  substitute  for  the  lime,  or  at  the  drying  stage. 

— L.  E. 

Alcoholometers  and  the  like.     P.  Desq.  Argenteuil,  France. 
Eng.  Pat.  9293,  April  29,  1908. 

The    author    has    devised    an    alcoholometric    thermo- 


Ferment  action. 

Substratum.                  |                        Combining  body. 

1 

Catalyst. 

Hydrolytic. 

Proteins,    caxbohydrates,    fats. 

Elements     of     water     with     intermediary 
action  of  acids  or  alkalis. 

Pepsin,      trypsin,      diastase, 
zymase,  lipase. 

Oxidising. 

TjTosine.  phenols,  chromogenic 
indicators. 

Oxygen   derived  from  peroxides. 

Tyrosinase,  peroxydase. 

Immunising. 

Bacteria,  toxic  substances. 

"  Complement "  or  thermo-labile  constituent 
of  serum. 

Specific  anti-toxin. 

The  substratum  and  catalyst  have  specific  relationships 
within  certain  narrow  limits  of  molecular  configuration, 
but  the  combining  bodj'  is  more  general,  within  the  limits 
of  type  ;  in  many  cases  it  is  unstable,  but  its  loss  may  be 
more  easily  replaced. — J.  F.  B. 

Change  in  composition  of  imground  cereals  during  storage. 
Leavitt  and  I^  Clerc.     See  XVin.4. 

P.lTENTs. 

Yeasts  ;     J'roceis   and   apparatus   for  separating   inferior 

yeasts  from  normal .     0.    Selg   and   C.   Guntrum. 

Fr.  Pat.  396,869,  Nov.  28,  1908. 

This  invention  depends  on  the  observation  that  pure  and 
secondary  yeasts  are  respectively  heavier  and  lighter  than 
water.  The  apparatus  includes  an  upper  and  a  lower 
vessel  connected  by  a  neck.  Water  is  introduced  at  the 
bottom  of  the  lower  vessel,  and  when  the  upper  ves.sel  is 
partly  filled,  the  yeast  to  be  treated  is  introduced  into  it. 
Ailiiiission  of  water  is  continued  until  the  upper  vessel  is 
!!•  Illy  filled.  A  tube,  open  at  its  lower  end,  closed  at 
Its  upper  end  by  a  conical  cap,  and  perforated  near  its 
up])crend,  is  now  placed  in  tlie  upper  vessel;  it  issupjiorfcd 
by  a  cross-piece  resting  on  the  conical  bottom  of  the  upjwr 
vessel.  The  lower  end  of  the  tube  projects  through  the 
.neck   connecting   the   vessels,   the   perforations  near   the 


differential  meter,  giving  on  one  and  the  same  dial  the 
indications  of  temperature,  alcoholic  strength,  and 
quantity  of  the  liquid  measured  as  a  function  of  the 
temperature,  and  the  quantity  of  absolute  alcohol 
contained  in  the  said  measured  liquid.  It  consists  of  a 
thermo-regulator  acting  in  combination  with  two 
alternative  measm-ing  devices  or  vessels  which  determine 
exactly  the  real  volume  of  the  liquid  measured  with 
reference  to  its  temperature,  the  said  measuring  devices 
being  provided  with  distributors  and  check  valves 
automatically  operating  under  the  action  of  floats  which 
act  on  a  reversing  device  with  weight  connected  to 
distributors  and  valves.  The  measured  liquid  is  discharged 
on  to  the  movable  j)late  of  a  balance-aerometer  working 
in  connection  with  floats  in  a  bath  of  mercury,  the  n)Ove- 
ments  of  which  are  in  direct  proportion  to  the  quantity 
of  alcohol  contained  in  the  said  liquid  ;  these  movements 
are  indicated  on  a  dial  bv  means  of  a  mechanism  with 
differential  movements,  submitted  to  the  simultaneous 
action  of  the  recording  parts  for  the  measurement  and  tho 
weighing,  for  the  purpose  of  determining  the  volume  of 
absolute  alcohol  contained  in  the  liquid. — T.  H.  P. 


Manufactnre    of    alkali    carhonates. 
See  VII. 


Fr.     Pat.     396,448. 


Alcoholometers.     Eng.  Pat.  9293.     See  XXIII. 
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XVIII.     FOODS  ;   SANITATION  ;   WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(.I.j-FUUDS. 

CereaU ;    Change   in  the  composition  <>/   unground 

during  storage.  S.  Leftvitt  and  J.  A.  I*  Clcrc.  J. 
Ind.  and  Eng.  Chcni..  1909,  1.  299—302. 
The  aiithora  studied  tlic  changes  which  take  ph\p('  in 
Miftize,  barley,  rye,  wlieat,  and  oals  when  tlieec  are  stored 
for  long  periods  in  their  natural  (iinj.'round)  condition. 
It  was  found  that  in  the  course  of  two  years  there  was 
more  or  less  change  in  all  cases,  but  the  changes  took  place 
much  less  rapidly  in  the  unground  cereals  than  in  the 
Hours  produced  from  them.  The  changes  took  place 
chiefly  in  the  sngar-c'ontent  and  then  in  the  i>roportions 
of  ])roteins  soluble  in  70  per  cent,  alcohol,  proteins  soluble 
in  5  per  cent,  potassium  sulphate  solution,  and  soluble 
proteins  coagulated  by  Stutzer's  reagent  (ou])rie  hydroxide). 
Maize,  barley,  and  oats  were  most  susceptible  to  loss  of 
sugar.  Unground  maize  lost  abo\it  (10  per  cent,  of  its 
total  sugar  in  1  year.  In  the  case  of  wheat,  on  the  other 
hand,  many  samples  showed  a  slight  loss  in  tlie  first  year 
and  then  a  rapid  gain  ;  in  some  instances  a  gain  of  24  jkt 
cent,  of  the  total  sugars  present  was  noted  at  the  end  of 
two  years.  Maize  was  also  the  cereal  most  susceptible 
to  protein  change. — A.  S. 

Fungus  on  chilled  heef.     Klein.     Times,    May    21,    1909. 
[T.R.] 

In  the  course^  of  a  report  on  the  nature  of  brown  spots  on 
chilled  bocf,  the  author  states  that  the  meat  arrives  in 
England  as  "  chilled  beef  "  (hind  quarters)  from  the  Argen- 
tine. Portions  of  it  are  often  more  or  less  covered  with 
brown  spots.  Such  moat  is  regularly  rejected,  at  any  rate  at 
Liverpool,  by  the  meat  inspector.^,  althougli  the  deeper 
parts  of  the  fat  and  ilcsh  are  apparently  normal.  An 
enormous  waste  is  caused  by  this  rejection.  The  s|)ots 
are  of  a  light  brown,  varying  in  size,  from  a  pin"s  head  to 
about  one-eighth  of  an  inch  in  diameter,  and  are,  in 
places,  so  abundant  as  to  form  confluent  patches.  They 
are  not  on  the  free  surface,  but  are,  as  a  rule,  embedded 
in  cho  superficial  part  of  the  subjacent  layer  of  fat,  and 
do  not  extend  deeper  than  one-twclveth  to  one-sixteenth 
of  an  inch.  They  are  a  species  of  yeast  belonging  to  the 
Saccharomyces  group.  They  are  probably  derivSl  from 
water,  air,  or  excremental  matter,  and  arc  pressed  into 
the  meat.  There  is  no  justiheation  for  suggesting  that 
they  are  derived  from  the  inside  and  have  been  present 
in  the  animal  itself.  The  infection  takes  ])lace  before 
the  carca.se  is  ])laced  on  the  ship.  Dr.  Klein  suggests 
the  sterilisation  of  the  stockinette  material  in  which 
the  meat  is  wrapped ;  the  use  of  boiled  or  condensed 
water  in  wiping  the  meat  while  dressing  it ;  the  uniform 
circulation  of  dried  air  of  the  requisite  low  temperature 
in  the  chilling  rooms  ;  and  the  separation  of  the  moat, 
one  quarter  from  another,  on  the  .ship.  Tho  fungus  is 
harmless  for  tho  animal  body,  and  apart  from  the 
unsightliness  there  is  no  necessity  to  condemn  as  unfit 
for  food  a  large  portion  of  the  quarter  of  which  only  the 
superficial  part  is  affecte<l  with  the  brown  spots.  Tho 
removal  of  the  most  superficial  layer  of  tho  fat  would 
fully  meet  all  objection.  Therefore  it  is  hoped  that  some 
modification  may  be  made  in  the  regulations  regarding 
the  condemnation  of  meat  thus  spotted. 

Fait,    in    particular    butter    and    margarine ;     Cryoscnpi/ 

of   .     F.    Pailheret.     Bull.    !Soc.    Chim.,    1909,    5, 

42.5—428. 

For  pure  butters,  tho  cocflicioDt  of  depression  of  freezing- 
point  in  bcnz^cao  varies  with  the  concentration,  but  is 
constant  between  concentrations  of  IH  and  22  per  cent. 
In  this  region,  the  coefficients  of  more  than  120  samples 
of  butter,  of  very  diverse  origins,  agreed  very  closely, 
the  mean  value  Iwing  OOSS.'i.  The  freezing-points  for 
equal  concentrations  of  dilTerent  samplis  were  never 
found  to  differ  by  more  than  1/200"  C.  from  the  mean. 
Margarines    give    conoentration-deprcssion  curves  which 


show  a  general  similarity  to,  but  which  are  not  coincident 

with  the  butter  curves.  The  steady  value  of  the  coefficient 
of  ilepression  for  margarine,  at  concentrations  iKitween  Ve 
and  20  per  cent.,  was  foumi  to  1h'  0-07tJ4.  The  presenoti 
of  5  or  ()  per  cent,  of  margarine  in  butter  can  bo  detectadl 
by  the  application  of  this  nv'thoil,  but  the  cryoscopic  resulbl 
should  generally  be  supplemented  by  the  dcterminatiool 
of  other  coustaiits,  in  ortler  to  ensure  detection  of  skiUpil 
adidteratiou  with  both  margarine  and  cocoanut  4|||| 
simultaneously. — IC.  W.  L. 

Fur/uroids  ;    Determination  of  in  presence   of 

tosans.     [Detection  of  husks  in  cacao  powder].     D. 
Brauns.     Pharm.      Weokblad,      1909,      46,      320—331 
Chem.  Zentr.,  1909,  1,  1008-1009. 

The  plant  constituents  which  yield  furfurol  on  distillatio 
with  acid  and  which  are  known  generally  as  pentosaniLl 
may  be  divided  into  two  groujjs,  namely  "  pentosans,'^! 
which  yield  furfurol  on  boihng  with  very  dilute  (2  per  contk)' 
acid,  and  "'  furfuroids,"  which  are  decomposed  only 
strong  acid.  Experiments  showed  that  cacao  powd 
contains  practically  no  furfuroids,  whereas  cacao  hu 
contain  1 — 2  per  cent.,  and  adulteration  of  tho  forn 
with  tho  latter  may  therefore  be  recognised  by  mo 
of    detcrmiaations    of    pentosans    and    furfuroids. — A.  S. 

Chocolate;  Composition  and  analysis  of .     N.  P.  Bootk] 

C.  H.  Cribb,  and  P.  A.  E.  Richards.    Analyst,  1909,  1 
134—148. 

As  chocolate  may  be  adulterated  by  the  addition  of  co 
husk,    cacao-butter    substitutes,    starch,    and    colour 
matters,    the   authors  suggest   that   the   following  deft 
minations  should  be  made  in  order  to  detect  and  asocrtj 
tho  amount    of   adulteration: — moisture,  mineral  n 
soluble    ash,    silica,    fat    (and    its   separate   examin 
crude    fibre,    cold-water   e,\tract,    total    nitrogen,    torei 
starch  (if  seen  under  the  microscope),  and  added  su 
Tho   average   constituents   of   cocoa   nib   and   shell 
found  to  be  : — 


Moisture   

Total  mineral  luatter 

Silica  

Fat 

Crude  fibre  

Total  nitrogen 

Culit-water  extract  . . . 


Nib. 

Shell. 

Fcr  cent. 

Per  omI 

3-00 

«-<!i 

3-07 

7-s5^ 

0-05 

111 

60-00 

4M 

2-80 

14-00' 

2-50 

2-60( 

11-60 

S2HM4 

The  quantity  of  added  sugar  in  a  sample  of  choco 
may  be  determined  polarimctricuUy  in  a  20  jK'r  rent 
solution  of  the  sample,  after  olarilication  with  lead  acetate 
.\s  no  satisfactory  deductions  can  Ix"  made  as  to  Ihi 
quantity  of  actual  cocoa  in  a  choeolate  from  the  pre 
pirtions  of  any  single  constituent,  the  best  nsults  will 
bj  got  by  taking  into  consideration  as  many  ilala  ii- 
possible.  Of  these,  the  nitrogen,  crude  fibre,  ash,  iUiil 
fat  are  tho  most  important.  The  analytical  n-sull.- 
obtained  on  the  examination  of  various  Bain|iles  of 
chocolate,  adulterated  chocolate,  cocoa,  and  milk  chocolsti 
are  given.  In  the  case  of  milk  chocolate  the  (jrcsence  of 
the  milk  complicates  matters  by  increasing  the  nitrogen 
and  intrcxlucinj^  a  fresh  variety  of  sugar  and  also  of  fal- 
As  lactose  is  the  only  reducing  sugar  likely  to  Ihj  add'vl 
to  chocolate,  the  presence  of  milk  can  at  once  Ix-  infcm-d 
from  the  reducing  ])ower  of  the  cold-water  exiracl. 
Allowance  must  be  made  for  the  reducing  i>ower  of  the 
cold-water  extract  of  gentiine  cocoa  (whicn,  exprcMol 
in  terms  of  cuprio  oxide,  is  almut  5  jx^r  100  parts  by  wiiirli' 
of  dry  and  fat-free  cocoa),  after  which,  the  re."i'l"  i 
tignre  for  copper  oxide,  multiplieil  by  I'l."?.  will  give  .i  '.iii 
approximation  to  the  non-fatty  solids  of  the  milk,  lunl 
from  this  again  the  jirotein  of  the  milk  may  Ik'  calculnleil 
Or,  the  nitrogen  l>elonging  to  the  nulk  may  U-  dinrilx 
calculated  from  the  corrected  reducing  powerhy  mnlti|il\in^' 
the  weight  of  cop|ier  oxide  by  the  factor  001172.  Tli' 
nitrogen  due  to  tho  true  cocoa  nre.sent  can  then  !»■  dwIucKl. 
and  the  quantity  of  cocoa  calculated.  The  quantity  '■' 
milk  fat  will  vary  according  to  whether  whole  or  parli«li> 
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kimmed  milk  has  been  used.  Tho  following  rcgnlts 
verc  obtained  on  tbe  analysis  of  various  samples  of  rnilk 
'hocolate  ; — 


cloth  laid  in  a  box  and  obtained  as  a  colourless  tender 
jelly-like  mass.  This  is  cut  into  smaller  rectangular 
pieces   called    "  cho."     Tofu    has   been    stated    to    be    a 


English  (10  samples). 

Swiss.  German.  Austrian,  and  Belgian 
(10  samples). 

Lowest. 

Highest. 

Average. 

Lowest. 

Highest. 

Average. 

Pntal  fat            

Per  cent. 
23-7 

2-6 
21-0 

3-8 
32-4 

0-76 

Per  cent. 
36-0 

8-3 
31-6 
11-1 
54-3 

1-68 

Per  cent. 
31-8 

5-5 
26-3 

8-04 
43-2 

1-18 

Per  cent.            Per  cent. 
29-2                      33-4 

5-8  13-6 
15-6                       23-8 

5-2  11-0 
35-0                         52-7 

Per  cent. 
30-8 

Hade  up  of — 
Milk  fat                  

8-1 

Cocoa  butter    

8-26 

Nitrogen  (ttiree  sampleal 

I-IO 

1-3U 

All  tho  samples  were  free  from  cocoa  shell  and  foreign 
?tarch.     In    the '  absence    of    cacao    butter    substitutes 
eontnining   the    glycerides    of    volatile    fatty    acid.s,     the 
Rcirboit  "process  will  give  the  amount   of  milk  fat  with 
reasonable  accuracy.     The  XTnitcd  States  Department  of 
Airiculture  defines'cliocolate  as  "  the  solid  or  plastic  mass 
obtained    by   grinding   cocoa   nibs   without   the   removal 
of  fat  or  other  constituents  exi-ept  the  germ,  and  contains 
not  more  than  3  per  cent,  of  ash  insoluble  in  water,  3'5  per 
cent,  of  crude  fibre,  9  per  cent,   of  starch,  and  not  less 
than  4.'>  per  cent,  of  cocoa  fat."     Swe.et  Chocolate  is  defined 
as  "  chocolate  mixed  with  sugar  (sucrose),  with  or  without 
the  addition  of  cocoa-butter,  spices,  or  other  flavouring 
materials,  and  contains  in  tho  sugar-  and  fat-free  residue 
no  higher  percentage  of  either  ash.  fibre,  or  starch  than 
s  found  in  the  sugar-  and  fat-free  residue  of  chocolate." 
[Board  of  Public  Health  of  Victoria — Definition. — "  Choco- 
ate  or  sweet  cocoa  mass  or  confectioner's  chocolate  or 
jhocolatc   coating  is  cocoa   mixed    with    sugar,   with    or 
irithout   the   addition   or   subtraction   of  cocoa   fat.   and 
ifith  or  without  the  addition  of  spices  or  other  flavouring 
lubstances."     fitandard. — "  It  .shall  contain  in  the  sugar- 
uld  fat-free  residue  no  higher  proportion  of  starch,  fibre, 
ash  than  is  found  in  tlie  fat-free  residue  of  standard 
:OCoa  mass,  which  itself  is  defined  as  containing  not  more 
)han  3  per  cent,  of  ash  insoluble  in  water,  4'5  per  cent. 
if  total  ash,  3'4  per  cent,  of  crude  fibre,  12  per  cent,  of 
taich  (cocoa-.starch).  and  not  le^s  than  45   per  cent,   of 
ocoa  fat."     Union  of  German  Chocolate  Manufacturers — 
definition. — "  A    mixture    of   roasted   and    shelled    cacao 
rith  sugar  (beetroot-sugar),   and  an  addition  eventually 
i   cacao-butter,    vanilla,    cinnamon,    cloves,    and    other 
pices    or   es.sential    oils."     Swiss    Society    of    Analytical 
Jhemists. — Definitions  have   been   drawn   up   which   will 
Tobably  be  rendered  official.     Chocolate  is  described  as 
a  mixture  of  cacao  with  sugar,  either  sold  moulded  or 
owdered."     Amount  of  sugar  varies  from  40  to  70  per 
ent.     No    other    ingredients    admitted      except     spices 
t?anilla,   benzoin,  Toln   or  Peruvian   balsams,  cinnamon, 
loves,    nutmeg).     Fat    and    sugar    together    should    not 
"ioeed   80   to    8.5   per   cent.,    and   the   remainder   should 
insist   of   fat-free   cocoa   mass.     Ash    not   to    be   above 
n  per  cent.     Belgium  and  Roumania  are  the  only  two 
twites  with  official  regulations  as  to  composition.     Belgium 
I  ists  on  the  presence  of  at  least  3.5  per  cent,  of  shelled 
:iC'oa.  otherwise  the  word  "  chocolate  "  must  be  excluded, 
lotmiania  requires   that  chocolate   must   be   made  from 
,icoa  beans  and  sugar  only.     The  Austrian  Codex  describes 
^locolate  as  a  uniform  mixture  of  cocoa  mass  and  white 
igar  in  the  proportion  of  40  to  50  per  cent,  of  the  former 
id  50  to  CO  per  cent,  of  the  latter,  with  a  small  amount 
harmless  aromatic  substances. — W.  P.  S. 

ofu. ;     Phyf<ir(il-cheniical    studies    on    .     Y.     Kato. 

Mem.  Coll.  Sci.,  Kyoto  Univ.,  1908,  1,  325—331. 

"TV,  a  Japanese  table  preparation,  is  made  from  .soya 
ins,  which  are  soaked  in  water  till  they  swell,  then 
I'und,  and  water  added  to  give  a  milky  solution.  This 
boiled  and  filtered  hot  to  se))arate  the  skins,  and  the 

iiilky  filtrate  is  coagulated  with  "  bitter  salt  "  solution, 

'le  residue  ol)taiued  in  making  common  salt  by  evapor- 
ion  of  sea  water.     Tho  coagulum  is  filtered  through  a 


chemical  compound  of  protein  with  calcium  and  magnesium. 
After  washing  with  water  the  amount  of  ash  in  the  residue 
is  very  small  and  can  be  still  further  decreased  by  washing 
with  dilute  hydiocliloric  acid.  The  calcium  and  magne- 
sium are  probably  present  as  phosphates.  Tofu  behaves 
as  a  negative  colloid  towards  an  electric  current  and  is 
coagulated  by  electrolytes. — E.  F.  A. 

Enkabwiw  and  teglam  fats  and  katio  oil.     Brooks.     See 
XII. 

Patents. 

Cattle    food ;     Process    of    7>umufacturiiuj    .     T.     E. 

Breyer,    Waukegan,    111.     U.S.    Pat.    920,108,    May   4, 

1909. 
The  food  is  obtained  from  by-products  resulting  from  the 
manufactiure  of  starch  from  corn  (maize).  The  steeping 
water,  which  remains  after  the  corn  has  been  soaked 
in  a  dilute  solution  of  sulphurous  acid,  is  treated  with 
calcium  hypoclilorito,  and  sodium  carbonate  is  then  added. 
Tho  precipitated  phosphates  and  proteins  are  removed 
from  the  liquid,  and  the  latter  is  evaporated  to  the  con- 
sistence of  a  syi'up.  This  syrup,  together  with  the 
precipitated  phosphates  and  proteins,  is  mixed  with 
other  feeding  stuffs,  and  the  mixture  is  dried. — W.  P.  S. 

Butter ;     Process    for    renovating    .     M.    Monteran. 

Fr.  Pat.  396,282,  Jan.  21,  1908. 

Butter  fat  (washed  and  purified  as  usual)  and  milk  are 
conducted  to  an  atomising  apparatus,  thence  to  a  mixer, 
and  the  mixture  is  afterwards  cooled  and  worked.  These 
operations  are  carried  out  in  an  atmosphere  of  carbon 
dioxide.— W.  P.  S. 

Margarine  and  the  like ;    Process  for  the  production  of 

emulsions  of .     J.  V.  M.  Risberg.     Fr.  Pat.  396,450, 

Nov.    18,    1908.     Under  Int.   (Jonv.,   Nov.   20,   1907. 

The  mixture  (oil,  milk,  etc.)  from  wliich  the  margarine 
is  to  be  produced,  is  introduced  into  a  centrifugal  drum. 
As  the  latter  rotates,  the  mixture  is  forced  towards  the 
walls  of  the  drum,  where  it  is  collected  in  a  tube  and 
discharged  through  small  openings  against  short  baffle- 
plates  fixed  to  the  wall  of  the  dmm,  the  object  being  tho 
production  of  a  complete  emulsion.  The  heat  generated 
by  tho  motion  of  the  mixture  in  the  drum,  and  which 
would  retard  or  prevent  the  formation  of  tho  emulsion, 
is  absorbed  by  a  cold-water  jacket  surrounding  the  drum, 
by  withdrawing  a  portion  of  the  mixture  and  circulating 
it  through  a  tube  surrounded  by  a  cold-water  jacket, 
or  by  admitting  air  or  other  gas  under  a  pressure  of  100 
atmospheres  into  tho  drum. — VV.  P.  S. 

Milk  ;    Process  for  the  control  of  [detection  of  added 

water].  B.  Sauton.  Fr.  Pat.  396,679,  Nov.  24,  1908. 
The  process  is  based  on  the  rod  coloration  which  is  produced 
when  milk  is  treated  with  sodium  alizarinsulphonate, 
and  the  fact  that  a  definite  quantity  of  sulphuric  acid 
must  be  added  to  genuine  milk  so  treated  in  order  to 
change  the  red  coloration  ta  yellow.  Milk  containing 
added  water  requires  the  addition  of  less  sulphuric  acid 
to  effect  tho  change  in  colour. — W.  P.  S. 
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Cofjtt ;    ProceM  for  the    rimoixil  of  caffeine   from  . 

L.   Seisscr.     Fr.   Pat.   39(i,!l30,   Dec.    1,    1908.      Undor 
Int.  Conv..  Dec.   5,   1907. 

About  5  kilos,  of  unroastcd  coffee  bemes  arc  placed  in  a 
closed  centrifugal  driun  which  is  surrounded  by  a  hot- 
water  jacket.  After  the  addition  of  about  \r>  kilos, 
of  ethyl  acetate,  the  drum  is  set  in  motion,  so  that  the 
solvent  anil  berries  are  mixed  thoroughly,  the  temperature 
being  maintained  at  08°  t'.  At  the  end  of  3  hours,  the 
solvent  is  drawn  off  and  replaced  by  a  further  quantity 
of  about  10  kilos,  and  the  mixing  and  e.vtrnction  are 
continued  for  a  further  two  hours.  The  ethyl  acetate 
is  then  run  off,  tlie  berries  are  heate<l  to  KX)°  C.  to  remove 
the  last  traces  of  solvent,  and  linally  drietl  at  40° 
to  46*  C,  the  drum  being  rotated  meanwhile.  The  ethyl 
acetate  may  bo  recovered  by  distillation  and  the  caffeine 
separated  from  the  residue. — W.  P.  S. 

Coffee,  cocoa,  and  similar  substances  ;  Process  for  roasting 
.     T.  Vogoler.     tier.  Pat.  209,214,  June  21,  1908. 

In  the  roasting  of  coffee,  cocoa,  and  similar  substances, 
pure  air  or  other  inert  gas  is  used  as  heating  agent  and  is 
circulated  over  the  materials  in  a  closed  system,  heat 
being  imparted  to  it  only  by  means  of  suitable  heated 
surfaces.  In  one  form  of  apparatus  described  for  carrying 
out  the  invention,  a  regenerative  chamber  is  used  which 
is  supplied  alternately  with  fuel  gases  from  a  furnace 
burning  smokeless  fuel,  and  with  the  air  to  be  used  as 
heating  agent  in  the  roasting  process.  Before  the  roasting 
process,  the  materials  may  be  dried  by  passing  a  current 
of  dry  air  through  the  apparatus  and  allowing  it  to  escape 
into  the  atmosi>here. — A.  S. 

Drying  milk.     J.  R.  Hatmakcr,  Paris.     U.S.  Pat,  920,962, 
May  11,1909. 

Ske  Fr.  Pat.  366,751  of  1906;    this  J.,  1906,  1113.— T.  F.  B. 
(£.)— SANITATION ;  WATER  PURlllCATION. 

Seioage  effluent*  ;    The  new  standards  for  .     S.  Rideal 

and  W.  T.   Burgess.     Analyst,   1909,  34,   193—205. 

In  the  Fifth  Report  of  the  Royal  Commission  on  Sewage 
Disposal  (paragraph  322)  provisional  standards  are 
suggested  for  the  ])ermissiblo  amount  of  susiiended 
matter  in  sewage,  and  for  the  maximum  amount  of 
atmospheric  oxygen  that  the  liltered  liquid  should  alisorb 
iu  detinito  periods.  Adeney's  apparatus  for  measuring 
the  amoiuit  of  oxygen  absoqition  (this  J.,  1908,  837) 
has  not  proved  satisfactory  in  the  authors'  hands,  chiefly 
owing  to  the  difficulty  of  preventing  leakage  of  air  during 
the  shaking.  They  have  therefore  devised  a  colorimetric 
modification  of  Winkler's  manganese  method  (this  .J., 
1901,  841).  The  standards  for  the  comimrison  are  pre- 
pared by  placing  in  each  of  15  square-shouldered  stopixred 
bottles  (of  3  to  4  oz.  capacity),  90  c.c.  of  water  free  from 
organic  matter,  1-5  c.c.  of  10  jwr  cent,  potassium  iodide 
solution,  and  0-15  c.c.  of  concentrated  hydrochloric  acid. 
The  iodine  tints  corres|»nding  to  the  various  jjroportions 
of  oxygen  from  0-1  to  1.5  parts  jwr  100,000  are  then 
obtained  by  introducing  into  each  bottle  the  calculated 
amount  of  a  standard  solution  of  potassium  permanganate, 
after  which  the  liottles  are  tiUe<l  with  distilled  water 
(a  minute  bubble  of  air  being  left  in  each),  closed,  shaken, 
and  kept  in  the  dark.  Under  these  conditions  rchancc 
may  be  placed  upon  them  for  more  than  a  month.  In 
testing  a  sample,  the  liquid  is  siphonixl  into  one  of  the  test 
bottles  and  treated  with  0-5  c.c.  of  a  nearly  saturated 
solution  of  manganese  chloride,  foUowwl  by  1-5  c.c.  of  a 
solution  containing  30  jx-r  cent,  of  sodium  hydroxide 
and  10  per  cent,  of  potassium  iodide.  The  bottle  is  now 
closed  and  shaken,  and,  after  the  bulk  of  the  prw-ijiitate 
has  subsided,  l-.'jc.c.  of  concentrated  hydnicliloric  acid 
is  introduced,  and  the  bottle  again  shaken,  and  (preferably) 
cooled  in  water.  The  tint  of  the  lil)crated  iodine  is  then 
compared  with  the  tints  of  the  lii|uids  in  the  standard 
bottles.  If  the  water  contains  nitrites  their  amount 
should  be  determined  (preferably  by  the  metaphenylene- 


diamine   test),   and  a  correction   made  for  their  oxygen 
equivalent.     Two  atoms  of  nitrous  nitrogen  corres|X)nd 
to  one  atom  of  oxygen.     For  the  determination  of  dissolved 
oxygen  in  sewage  oflluonts,  about  1'25  htre  of  the  sample 
is  filtered  and  aerated   liy  shaking,  a  note   being  nindo 
of    the    temiHTature    and    barometrical    jire-ssure.     Thrwo 
bottles,  A,  B,  and  C,  of  250  c.c.  capacity  are  comphtely 
lill<<d  with  this  liquid  :  and  the  stoppers  tightly  in.st-rlod. 
The   remainder  of   the  effluent  is  mixed   with   an   equal 
quantity  of  distilled  water,  and  shaken  for  two  minute-, 
after    which    the    temperature    is    noted,    and    two    more 
bottles  of   the  s)»me  capacity,  D  and  K,  completely  lilK-.! 
with    the    mixture.     To    obtain    concordant    results    it   i- 
essential   that    the   bottles  should   be   kept   as   nearly  n 
possible   at   a  constant   temix-rature,   say    1,1°  C,   <luriii. 
the  5  days  over  which  the  tost  extends.     After  24  hour 
some  of  the  effluent   from   liottle  A  is  sijihoncd  into  .. 
test  bottle,  the  reagents  are  added,  and  the  tint  of  tli. 
liberated    iodine    is    compared    with    the    standai.!       i 
described  above.     In  addition  to  the  coirection  for  n 
it  may  be  nexessary  to  a])ply  a  correction  for  the 
of  the  effluent   itself.     For  this  puri>oso  the  tint  . 
untreated  liquid  may  be  compan-d  with  iodine  slni      i 
corresponding    to   0.02    and    0-04    part   of   oxygen.     Tlr 
undiluted  cfHuent  in  the    bottles    B  and  C    is    exaiiiini'' 
at  the  end  of  4S  hours  and  5  days  res|K'ctivcly,  and  -In  nl , 
these  still  contain    a  considerable   jirojKirlitm  of    ow  ^.;.. 
examination  of  the  diluted  effluent  in  bottles  D  and  I     a 
I    not  be  necessary.     For  traiLsferring  the  liquids  a  si)  i 
glass  tubing  5   to   6   mm.    in  diameter  is  used.     'I' 
cut  above  the  longer  limb,  and  the  two  (lieces  joii"   i 
rubber  tubing,  so  that  by  |)inching  this  with  the  !     . 
the  flow  of  liquid  may  be  stop|)ed.     With  care  the  im  n  .i-' 
of  oxygen  during  a  single  transference  of  water  satunite.l 
to  about  one-fourth  of  its  capacity  neinl  not  exceeil  HHJl 
part    jicr    100,000.     A    single    determination    of    niiroun 
nitrogen  is,  as  a  rule,  sufficient,  since  the  proixirlii  ii  of 
nitrite  does  not  vary  to  any  appreciable  extent  duriin; 
the  jieriod  of  the  tests — at  all  events  in  effluents  in  which 
the    whole   of   the   dissolvi-d   oxygen  js   not   absorU'd. 

— C.  A.  M. 
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Cellulose  [uiood-pulp]  factories  ;  Secovery  of  by-pnNMM 
from  soda  — — .  H.  Falk.  Svensk  Pappers  TidlMJ 
through  Papierfabrikant,  1909,  7,  469 — 172.  f  I 

TiiK  author  describes  the  plant  employed  in  the  resoaickt^ 
of  Bcrgstrom  and  Fagerlind  (this  .1.,  1908,  1037)  for  ti^ 
condensation  of  the  volatile  by-products  i;f  the  mauufaotn^ 
of  wood-pulp  by  the  sodium  sulpliide  process.  Ha 
vapoui-s  discharged  from  the  digesters  are  first  PMm| 
through  a  ves.<el  in  which  particles  of  li(|Uor  are  trappsdi 
the  steam  is  then  conducted  through  a  coil,  and  its  OMl 
utilised  for  warming  fresh  li(|Uor.  Condensation  i^ 
comjileted  in  another  coil  immersed  in  a  vessel  of  wfttar 
and  the  condensed  liquid  is  collected  in  the  form  d  t 
milky,  evil-smelling  solution.  Later,  an  oil  soparttai 
at  the  top,  and  the  water  can  be  drawn  off.  Since  tii 
tomiH^rature  of  the  condensate  is  still  about  50°  C,  i 
further  condenser  is  necessary,  and  the  liquor  coUoctix.—  . 
from  this  hkewise  separates  into  an  oily  and  aqueoW 
portion  ;  the  oil  consists  of  30 — M  |K>r  cent,  of  dimethy 
sulphide,  the  rest  being  oil  of  turiientine.  The 
uncondensable  at  the  tcmjx'rature  of  the  coohng 
contain  mcthylniercaptan.  This  is  absorbe<l  in  a  VL  . 
containing  caustic  soda  lye,  but  the  issuing  gases  ttif 
poss<',ss  a  bad  odour.  By  passing  them  through  a  XHII 
surrounded  by  ice  and  water,  a  further  quantity  of  almos 
pure  dimethyl  sulphide,  amounting  to  5()0 — 700 cc 
|>er  charge  is  condensed.  Mnally  the  gases  are  pusx 
through  water  and  burnt ;  these  gases  consist  principal!.' 
of  atmospheric  nitrogen,  the  oxygon  having  been  absorbtt^ 
in  the  digestion  process ;  the  combustible  eonstituen 
is  a  sulphur  coniiHiund.  The  composition  of  the  condcnsP  ■'" 
hquids  collectetl  in  the  various  receivers  varies  with  tb 
I   temperature.    Analyses    of    the    total    oily  and    aqueou 
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rtiona  showed  the  following  yields  per  ton  of  cellulose 
tained    (from    pine    wood) : 


In  the  oU. 

In  the  water. 

Kilos. 

Kilos. 

0-062 

0-06 

0-927 

0-17 

0-103 

0-05 

8-4S7 

0-92 

0-721 

— 

— . 

5-0 

— 

0-18 

jrcaptan 

methyl  sulphide    . , 
methyl  disulphide 
1  of  turpentine  ... 
stillation  residue  . 

jtbyl  alcohol 

nmonia    


le  value  of  the  oil  is  estimated  at  5-18  kroner  (os. 
t6d.)  and  that  of  the  aqueous  portion  at  2-60  kroner 
i.  9-3tkl.).  The  dimethyl  sulphide  has  a  value  aa  a 
bstitute  for  ether,  as  a  solvent  for  nitrocellulose  ;  this 
ight  be  increased  by  converting  it  into  the  sul[)hoxide 
'  the  action  of  nitric  acid.  This  solvent  has  the  additional 
.vantage  of  being  soluble  in  water  and  having  a  high 
■iling  point.     The  mercaptan  and  the  disulphide  have 

present  no  value.  The  value  of  the  oil  of  turpentine 
pends  on  the  success  of  the  process  now  being  worked 
t  for  refining  it.  It  is  proposed  to  use  the  residue 
)m  the  distillation  of  the  oil  of  turpentine  for  the 
Imufactm'e  of  lampblack.  The  most  important  of  the 
lueous  by-products  is  the  methyl  alcohol,  which  exists 

the  fii'st  condensation  vessel  at  a  concentration  of  about 
per  cent,  and  in  the  second  of  (i — 7  per  cent. — J.  F.  B. 

Uulo^e  tenting  in  the  paper  wnrkx.     W.  Viev/eg.     Verein 
der  ZcllstofV  und  Papier  Cheniiker.     Pax)ier-Zeit.,  1909, 
♦,   13*2—13.53. 

determine  the  degree  of  mercerisation  (this  J.,   1908, 

i)  of  cellulose,  a  quantity  of  the  stuff  is  weighed  into  a 

sk  and  shaken  for  half  an  hour  with  a  measured  quantity 

N/'2  caustic  soda  solution.     A  quantity  of  the  resulting 

la  solution  is  then  titrated  with  N/2  acid,  using  phenol- 

thalein  as  indicator.     Tli"  difference  between  the  figures 

tained  before  and  after  tlie  immersion  of  the  sample 

I  .■<    I   measure  of  the  degree  of  m:'rcerisation  of  that 

ii|  li-.     A  figure  called  by  the  author  the  "  acid  number  " 

mI  I  uned  by  weighing  out  a  quantity  of    the  cellulose 

i   1  llask,  adding  a  measured  quantity  of    N/2  caustic 

l.a     solution    and    boiling    for    J-hour,    using    a    reflux 

idruser.      Again  the  resulting  soda  solution  is  titrated 

h  .V,'2  acid.      In  this  case  tlie  difference  between  the 

tial  and   final  strengths  of    the  soda  solution  gives  a 

asiire  of  the  "  acid  number  "  of  the  sample  of  cellulose. 

Till  a  table  of  results  it  is  seen  that  oxyc^llulose  gives 

higlier    figure    than    hydrocellulose.     A    further    table 

u]i;ir?s  the  degree  of  mercerisation.  the  "  acid  number  " 

I  llie  "  eopper  number  "  of  certain  forms  of  cellulose. 

e    last-mentioned    value    has    been    investigated    by 

iwalbe  and  other  chemists  (see  this  J.,   1908,   156). 

— S.  H.  H. 

paiiexe  hand-made  jiapcr.     Papier-Zeit.,  1909,  34,  1351. 

many   cases   the   families   in   Japan   have   their   own 

■  iritus  for  making  paper  by  hand.  But  lately  pro- 
I  luu  has  become  more  organised,  the  number  of  famihes 
'II Imaged  having  decreased  from  06,000  to  61,000  and 

output    increased    from    £1,-250,(X)0    to    £1,555,000. 

■  rxjiorts  amount  to  about  £170,(XK),  China,  America, 
1  ICuLdand  being  the  largest  customers  in  the  order 
iM.l.  Pai)er  of  "the  value  of  about  £200,000  is  also 
ill-  bv  machine  for  export.  Europe  imports  principally 
ik-note   pa|)er,  Japanese   vellum  and   copying  ]iapers. 

'  ua  receives  the  thinner  classes  but  also  some  of    the 

lum  variety.  Some  (German  works  have  tried  to 
i  tate  the  liank-notc  papi-rs.  The  .Japanese  printing 
■  I   writing   pa]>ers  have   been  imitated   more  than   any 

lis;    some   Swedish   jiapers   are   imitations   of   these. 

'in  imports  £12.5,000  worth  of  papers  of  this  imitation 
principally   from   Sweden,  Germany,    and    Austria. 

'  iitly  the  Japanese  have  used  imported  cellulose 
I  paper  making,  sulphite  pulp  being  jiarticidorly  in 
<,:iand.  The  centre  of  the  .Japanese  industry  is  the 
Ii'vinec  of  Tosa  on  th..'  Island  of  Rhikoku. — S.  II.  If. 


P.A.TENTS. 

Paper-making  machines  ;    Single-cylinder S.  Milne, 

Edinburgh.    Eng.  Pat.  900i2,  April  25,  1908. 

The  patentee  claims,  in  single -cylinder  papor-making 
machines,  the  use  in  combination  with  a  cylinder  and 
hood  therefor,  of  a  heater  constructed  separately  from 
the  hood  and  arranged  in  sucli  relation  to  it  as  to  permit 
of  air  being  passed  through  it  and  through  tlie  space 
between  the  hood  and  cylinder ;  a  liood,  whole  or  in 
sections,  and  either  corrugated  or  in<lented,  or  provided 
with  strijjs  or  otherwise  adapted  to  baffle  the  air  passing 
between  the  hood  and  cylinder,  and,  when  nurde  in 
sections,  also  adapted  to  facilitate  access  to  the  space 
between  the  hood  and  cylinder. — T.  H.  P. 

Papers  ;  3fcthod  of  niami/acture  in  a  paper  machine  of 
coloured  — - — ,  glazed  on  one  face.  L.  E.  Gossler.  Fr. 
Pat.  396,572,  Nov.  21,  1908. 

The  moist  web  of  paper,  immediately  before  reaching 
tlie  dryijig  cylinder,  is  impregnated  with  tlie  required 
colour  on  the  surface  which  will  not  be  in  contact  with 
the  drying  cylinder. — G.  W.  McD. 

dellulose  material ;    Manvfaclure  oj  a .     C.  F.  Cross 

and  J.  F.  Briugs,  London.  U.S.  Pat.  920,828,  May  4, 
1909. 

See  Fr.  Pat.  383,064  of  1907  ;  this  J.,  1908,  330.— T.  F.  B. 

Siting    paper  ;       Manufacture    of   a    material   for   ■ . 

F.  C!urtius  und  Co.     Fr.  Pat.  390,985,  Nov.  14,  1908. 

See  Eng.  Pat.  25,183  of  1908  ;  this  J.,  1909,  380.— T.  F.  B. 

Waxed  cloth   and   paper  and  their  svbstilntes.     Fr.    Pat. 
396,467.     'Sec  V. 

Electrolytic  treatment  of  fibrous  plants  to  obtain  paper  pulp. 
Fr.  Pat.  396,647.     See  V. 

Water-,  acid-,  and  ulkali-proci  articles  [from  wood  pidp], 
U.S.  Pat.  921,000.     Sec  IX. 

Waterproof  and  fire-,  water-,  and  oil-resistant  articles 
[from  cellulose'].  U.S.  Pats.  921,001  and  921.002. 
See  IX. 


XX.— FINE    CHEMICALS,   ALKALOIDS, 
ESSENTIAL  OILS,   AND   EXTRACTS. 

Aconitine    from    Japanese    aconite    tubers.     K.    Makoshi. 

Z.  allgem.  osterr.  Apoth.-Ver.,  1909,  47,  229—230. 
Two  varieties  of  Japanese  aconite  tubers  were  examined. 
'■  Bushi  "  tubers  ("  Kusauzu  "  tubers  from  Hokkaido, 
the  true  Acanitum  Fischeri,  Reich)  yield  an  Alkaloid 
termed  jesaconitine.  This  substance  does  not  crystallise. 
On  hydrolvsis  it  yields  benzoic  acid,  anisic  acid,  and 
aconine.  Tlie  formation  of  anisic  acid  distinguishes 
jesaconitine  from  all  other  aconite  bases.  "  Ku.sauzu  " 
tubers  obtained  from  plants  grown  in  Hondo  belonging 
to  a  variety  of  Aconitum  Fischeri,  yielded  japaconitine. 
The  author  finds  the  formula  of  japaconitine  to  be 
C;,4H47NOii,  and  that  the  triacetyl-derivative  melts  at 
189°  C.  Japaeoninc  yields  a  tetraaeetyl-derivati ve  melting 
at  236°— 237"  C.—F."  Shun. 

Samphire  oil;    Preparation  and  chief  characters  of . 

F.  Borde.  Bull.  Sciences  Pharmacol.,  1909,  16, 
132—142.  Cliem.  Zentr.,  1909,  1,  1566—1567. 
The  six;cimens  of  oil  examined  by  tlie  author  were 
obtained  by  distilling  with  steam,  samphire  jilants 
(Crithmuni  maritimiim,  L.)  collected  affor  flowering  was 
nearly  finished.  The  plants  contained  80—81-5  |ier  cent, 
of  water.  Of  those  collected  i.i  the  first  half  of  August, 
tlic  leaves  and  stalks  yielded  3  grms.  and  the  fruits  7  grms. 
of  oil  jicr  kilo.  ;  in  the  second  half  of  August  the  corres- 
ponding figures  were  1  -5  grms.  and  8  grms.  ;  and  in  the 
middle  of  Septemlier,  1-54  gnus,  and  7  grm.s.  The  dark 
yellow  oil  obtained  from  tlie  leaves  and  stalks  is  heavier 
than  water  ;    the  oil  from  tlio  fruits  is  lighter  in  colour. 
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has  a  more  pleasant  odour,  and  is  lighter  than  water. 
The  charttitcrs  of  the  oil  from  the  ri|ie  or  dried  fruits 
oro  given  iia  follows : — It  is  a  neutrnl,  mobile,  amlMT- 
coloured  liquid  distilling  botwecn  170°  and  30(f  C.  ; 
Bi>.  (jr.  at  074^  0<J'>— 0-!tH  (sp.  gr.  at  ('/4°  =  Bp.  gr.  at 
(XV4^— O-O0OS4.() ;  nD  =  i''°-'.2"'— 8°-15' ;  iodine  value,  174— 
'iOO  ;  sa|)onilieation  value,  4 — 10;  acetyl  value,  3 — 4 
(or  ]>ossiblv  0) ;  solubility  in  90  p?r  cent,  alcohol,  1:6; 
in  70  per  cent,  alcohol,  I  :"  30.— A.  S. 

Irritant    wvods ;     An    examination    of .     Part     J. 

Chloroiyloninc  frcm  East  Indian  satinvood.  S.  J.  M. 
Aulil.     Cheui.  .Soc.  Proe.,  litOO,  25,  148—149. 

From  East  Indian  satlnwooil,  derived  from  CIdoroxiilon 
xivietcnia,  which  has  been  rejiorted  to  possess  irritant 
properties,  have  been  separated  calcium  oxalate,  a 
peculiar  protein  coni^wund,  two  inert  resins,  a  lixed  oil, 
and  an  alkaloid,  C22H.,30,X.  As  the  alkaloid  cannot 
I*  identified  with  any  known  base,  it  is  )iroposed  to  call 
it  rhloroxi/lonint'.  t'hloroxylonine  is  a  weak  monoacidic 
base,  and  several  of  its  sails  have  been  )>repared  and 
characterised.  It  melts  at  182 — 183°  C,  contains  four 
mcthoxyl  groups,  and  is  tevorotatory  (["l^  ~ 
— 9°18').  In  certain  circumstances  it  seems  capable 
of  causing  dermatitis  similar  to  that  ascribed  to  the 
wood    itself. 

Camphoric  anhydride;    Neio  method  of   preparing . 

J.  P.  Edgcrton.  Chen\.  Soc.  Proc,  1909,  25,  149— 
150. 

When  camphoric  acid  is  treated  with  chlorosulphonic 
acid  a  vigorous  reaction  takes  place  according  to  the 
equation  ; 

C8H,4(C0,H)2  +  HSO3CI  =  C8H,4<co>0  +  H2SO4  +  HCl, 

the  iiriucipal  ))roduct  being  camphoric  anhydride,  which 
can  be  quickly  prcjiared  as  follows  :  One  hundred  grams 
of  finely  powdci*cd  camphoric  acid  are  ]>laced  in  a  capacious 
lla.sk  fitted  with  a  drying  tube  containing  calcium  chlorii'e, 
and  33  c.c.  of  chlorosulphonic  acid  arc  added  :  the 
mixture  is  then  warmed  on  the  water-bath,  a  further 
quantity  of  !(v.')  c.c.  of  chlorosulphonic  acid  is  added,  and 
the  whole  again  warmed  for  about  half  an  hour  until 
the  evolution  of  gas  has  practically  cea.sed.  The  mass 
is  then  mixed  with  water,  filtered  through  glass  wool, 
and  washed  luitil  free  from  acid.  The  camphoric  anhyilnde 
crystallises  from  methylated  spirit  in  fine  needles,  which, 
if  not  quite  pure,  can  be  obtained  pure  by  a  second 
crystallisation. 

Terpinene ;    Action   of  chromyl  chloride   on   .     Con- 

tribulionji  to  the  chemiftry  of  the  tcrpenta.  Part  V. 
<I.  I!,  Henderson  and  W.  Cameron.  Chem.  Soc.  Proc., 
1909.  25.  151. 

When  chromyl  chloride  (2  mols.),  largely  diluted  with 
carbon  disulphide,  is  added  to  a  similar  solution  of  ter- 
pinene (I  mol. ),  a  brown  solid  is  formed  which  is  decom- 
posed by  water,  yielding  a  solution  of  chromic  chloride 
and  a  brouii.  oily  liquid.  The  liquid  oxidation  product 
contains  small  quantities  of  cymene  and  of  a  ketone 
of  the  formula,  CpH^oO,  but  is  mainlv  composed  of 
a-p-tolylpropaldchyde.  '  (^.HiCH^-CHICHjlC'HO.  and 
p-tolyl  methyl  ketone.  COCH^-CbHiCH,.  both  of  which  an' 
derivatives  of  cymene.  Hence  the  t>chaviour  of  1cr]>inene 
towards  chromyl  chloride  is  different  from  that  of  pincne 
and  of  camphene.  for  whilst  each  of  the  latter  hydrocarbons 
yields  an  additive  product,  CjoITir,.2Cr0.2n2,  terpinene, 
on  the  other  hand,  is  for  the  most  part  first  oxidised  to 
cymene,  which  then  forma  the  conipound  CioH]4,2CV02Cl2, 
from  which  the  alilehyde  and  the  ketone  are  produced 
by  the  action  of  water. 

Terpene  xerieji  ;    A  new  method  of  i.-(imfri.irilion  in  the . 

G.  AusterwcIL     Compt.  rend.,  1909, 148.  1 197—1 199. 

Tub  author  points  out  that  many  of  the  reactions  in  tJie 
terpene  group,  which  proceed  in^thc  vegetable  kingdom, 
tiike  placo  at  a  low  temperature  and  under  a  considerable 


f>re8sure,   namely,   osmotic  prcssaro.     It  is  known  tlwt 
inalool  is  transformed  into  goraniol.  in  vHro,  when  heated' 
with  acetic  acid  in  an  autoclave  to  It'0'^--I70^  C,  and  it 
is  pointed  out  that  this  reaction   is   simulated  by  pUutlS, 
for  essences  obtained  from  plants  in  latitude  20°  contain 
more   gcraniol   r<"lative   to  linalool   than    thosi"   occurrinB 
in  a  latitude  of  44° — I.V  :  imder  the  inHuencc  of  osmoti 
pressure,    then'fore,    the    denser    sul>stance    tends    to    U 
lornied.     .As   an    application    of    these   ideas    the    author 
shows  that  whilst  a  yield  of  only  18  ])er  cent,  of  burnetii 
is  obtained  whin  pincne  is  hcatc<l  in  an  autoilav      \  •' 
an  organic  acid,  ami  n'sinification  ensues  if  thi'  t<  1 
tun'    bo   raised   to   increase   the  pressuri'.  if   the   in,  ;..;_  , 
in  the  autoclave  is  artificially  raised  (by  means  of   eom-i' 
pressed    carbon   dioxide)   atul    the   oi>cralion    carried  (nrt| 
at  about  2(Xf  C.  a  good  yield  of  bomeol  can  Ik'  oblainw'. 
It  is  necessary  that  the  nuiterials  shoidd  Iw  ipiite  dry  nod 
tho  yields  are  still  further  im|)roved  if  a  small  amount 
of  the  anhydride  of  tho  organic  acid  used  is  addeil. 

—J.  C.  C. 

AUyl  and  pr'ipenyl  compounds  in  esaential  ril< :  Sepnrali" 

of  [by  mecni)  of  mercuric  acelnh\     1..    lialbiruii 

Bcr.,  1909.  42.  1502— l,'>0<i. 

MlxTUKES  of  com)ionnds  containing  allyl   ;ind   pro|)on\ 
side  chains,  such  as  anethol  and  mcthylchavicol.  can  1- 
separated    by    means   of    mercuric    acetate    (see    this  J 
1900.   442).     The   mixture  is  dissolved   in  ether.  trr«t< 
with  a  molecular  proportion  of  mercuric  acetate  di-     '  ■ 
in  water,  and  allowed  to  stand  for '24 hours.     Tho  it: 
solution    contains    the    unchanged    pro|)enyl    derr. 
whilst  the  acetoniercuric  compound  of  the  allyl  dcri' 
remains     suspended     in     the     aqueous     portion.       .V: 
extracting  the  aqueous  .solution  with  ether,  the  m<rrur\ 
compound    can    he    decomposed    by    making    the    li(|uit 
alkaline    with     sodium     hydroxide,    and    dif,esting  will 
zinc.     If  steam  is  jiassed  through,  the  allyl  derivative  ; 
recovered.     In    this    way    the    following    mixlun> 
separated;      anethol     and     mcthylchavicol.     S'lfvl 
isosafrol,  myristicin  and  isomvrislicin,  aiiiol  and  ii>M..j..i.. 

— F.  Shd». 

Catalytic  actions  of  colloidal  metals  cf  the  j>lnlinvm  granf. 
VI.  Catalytic  reductions  vith  colloidal  palladium. 
C.  Paal  and  ,T.  Gcrum.     Ber.,  1909,  42.  lf.53— Ififtt 

The  authors  have  continued  their  ex|icrimenls  upon  tin- 
reduction    of  organic   com)K)unds   bv   means   of  collnid?! 
piilladium     (this     J..      1907,     7M» ;"      lilOS,     SIM.     <:■• 
Benzonilrile   reduced    by   the    method    already   dc^  •  1.. 
(for    cit.)  yields  mono-  and  dibenzylamine.  animonm.  snw. 
a  little  benzaldehyde.     In  the  first  stage  of  the  rearlioii. 
2  atoms  of  hydrogen  aiqx-ar  to  attach  themstdves  to  thi 
— C=X  group  to  form  Ix'nz.ylideneimide.  which  is  tranc 
formed,  in  the  presence  of  water,  into  iK'Uzaldehydi'  and 
ammonia.     These    two   comjioimds   then    unite    mon-   or 
les.s  completely  to  fornt  hydrol>en7ami<le.  which,  in  luni 
is  reduced   to  mono-  and  dilicnzylamine.      Ilmzald:  hyil,  ■ 
c-yanhydrin  yi»^lds  on  reduction,  mono-  and  diltenr.ylaniine. 
ammonia,  and  licnzyl  alcohol,  instead  of  alcoholic  ba»- 
as    might    Iw   expected.     The   explanation   supgestot    1  ^ 
the   authors   is   that   the   oxvnitrile   in    aqucims.ali  1.)  m1; 
solution    is    more    or   les.s   disso«^ialcd    into    bcn/jiltb'li.V'i- 
and    hydrocyani<'    acid,    and    that    the    latter   is   riilnn-d. 
with    the    formation    of    amiponia.     Tlio    ammonia    ar-i 
Iwnzaldrhyde  then  unite  to  form  hydrolK-nzaniide.  »lu,)i 
on    liydrogcuisaticm    yields    the    |irimarv    and    serdiuiaty 
ben/.yl  base  ;    whilst  the  lienzyl  alcohol  is  ticrivcd  front 
tho     Itenznldohyde    that   has    cscajx'd     londensatinn    to 
hydrolx-n/jin\ide.     This    rwluction    of    hydr(xynnic    acid 
is    the    more    striking,    since    ex]>erimcnts    have    shown 
that  acid  has  a  strong  restrictive  intlucMcc  on  the  ratnlyti< 
action  of  colloidal  palladium.      licmaldoximc  when  h>''r.' 
genis«'<l    at    the   ordinary    temix-ralure    yields    the    i-niti 
products  of  decomposition  and  reduction  as   licnzonilnli' 
viz.  .• — benz'ijdehydc,  ainmonin,  and  mono-  and  dil«'niyl- 
aniine.     The    formation    of    the.s»>    compounds     may    l< 
explained  Oii  the  assumption  that  the  oxinu'  is  first  red"'  "I 
to  wnziJimine  and  that  thi^  is  decouiposed  into  lienziilil< 
hydo  and  ammonia. — C.  A.  M. 
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HydroquinoTii'  [rjuinol]  ;   Oxidation  of  by  the  catalysis 

of  carbon.     M.  Matsui.     Mera.  Coll.  Sci.,  Kyoto  Univ., 
1908,  1.  380—390. 

Anijul  charcoal  acts  as  a  catalyst  in  biinging  about  the 
oxidation  of  quinol.  Oxidation  only  takes  place  with 
access  of  air  and  proceeds  more  cjuickly  at  higher  tempera- 
tures. It  readily  takes  place  in  aqueous  or  alcoholic 
solution  at  ordinary  temperature  but  in  ethereal 
solution  it  is  necessary  to  heat  on  the  water-bath  with  a 
ooostant  supply  of  air. — E.  F.  A. 


Cinnamic  acidf  ;    The  isomtric  

Ber.,  1909,  42,  1443- 


E.  Biilmann, 


In  view  of  a  recent  paper  by  Liebermann  on  alio-  and 
isocinnaniic  acids  (this  J.,  1900,  441),  the  author  has  made 
further  experiments.  He  has  considered  three  acids, 
Liebermann's  allocinnamic  acid,  m.  pt.  ti8 '  C,  Lieber- 
mann's  isocinnamic  acid,  m.  pt.  .")8  C,  and  Erlenmeyer 
■-(•li.'s  iso-acid,  m.  pt.  42  C.  The  author  suggests  that 
tlirse  should  be  described  as  allocinnaiaic  acids.  When  a 
small  quantity  of  the  acid  melting  at  (i8"  C.  is  melted  and 
cooled  iu  a  freezing  mixture,  the  acid  melting  at  42°  C. 
is  )iroduoed.  If  moie  than  O-I  grm.  of  the  acid  melting 
at  'is  C.  be  melted  and  cooled,  the  melting  point  remains 
unchanged.  When  1-0  grm.  of  the  acid  melting  at  68"  C. 
is  melted  and  dissolved  in  10  c.e.  of  Ught  petroleum,  the 
ai  i.j  melting  at  58°  C.  crystalhses  out,  but  if  more  of  the 
soh.iit  is  used,  the  acid  melting  at  (J8"  C.  is  deposited. 
; Without  exception,  when  a  hght  petroleum  solution  of  the 
acid  melting  at  68'  C.  is  inoculate-d  with  the  acid  melting 
iit  ."iS  C..  the  latter  acid  crystallises  out.  The  acid  melting 
It  ■s'  C.  can  be  converted  into  the  one  melting  at  (i8°  C. 
l/y  inoculating  the  light  jjetroleum  solution  with  the  latter 
icicl, — F.  Shdn. 

'^iihihilifi/  ;      Determination    of    uith    the     PuUrich 

, '  irnctomrter.     Y.  Osaka.     Mem.  Coll.  Sci.,  Kyoto  Univ.. 
liiiiS,  1,  290—303. 

fii  i:  PuLfrich  refractometer  may  be  used  for  determinations 
if  s.ilubility,  including  the  solubility  of  organic  compounds 
11  \cilatile  solvents,  and  gives  reliable  results.  Accurate 
I  suits  can  be  obtained  with  small  quantities  of  materials. 
1ir  author's  formula:  ax+bx2=A,  where  a  and  b  are 
"ii-tants  depending  on  the  nature  of  the  solvent  and  the 
(ilute.  X  is  the  amount  in  grms.  dissolved  in  100  c.e.  of  the 
olulion.  and  A  is  the  difference  of  the  observed  angles  in 
he  refractometer  with  the  solvent  and  solution,  is  available 

'dthin  a  wide  range  of  concentration  and  is  also  applicable 
■  cases  in  which  a  solution  is  used  as  a  solvent  or  in  which 
licniieal  reaction  takes  place  between  a  solvent  and  a 
ilute.     The  constants  a  and  h  are  different  at  different 

!;mperaturcs.  Tables  are  given  showing  results  obtained 
ith  the  refractometer. — E.  F.  A. 

'thcr  :   Solubility  of in  water.     Y.  Osaka.     Seventh 

Int.  Congr.  Appl.  Chem.,  London,  1909. 

iiK  solubility  of  ether  in  water  determined  by  the 
Jiethod     described    in     the    preceding    abstract,     is    as 


I  ifrtiture : 
ilnlity: 


o°c. 

1.3- 14 


6° 
11-18 


16° 
S-23 


20° 
7-08 


2.5°         30°  C. 
O-l:)        6-39 


■'//i'  ,■      Chemical    action   of   .        G.    Ciamician   and 

P.  Silber.     Ber.,  1909,  42,   1,510—1515. 

AT.  acid,  C,„H,»02,  coiTcsponding  to  the  aldehyde, 
oHigO,  obtained  by  the  action  of  light  on  menthone 
.lis  .1.,  1907,  777)  was  oxidised  by  means  of  permanganate 
j  the  presence  of  excess  of  sodium  carbonate  and  at  a 
impcrature  of  0"  C.  By  this  means  /3-methylglutaric  acid 
fl  apparently  isobutyric  acid  were  produced,  showing  the 
"'    'loHigO?,  to  have  the  constitution: 

(CHjjoCH.CH  :  CH.CHo.CH(CH3).CH2.COOH. 
hen  menthone  is  exposed  for  a  long  time  to  the  action 
liglit  in  a  moist  atmosphere  of  oxygen,  a  keto-acid, 
■jHisO,.  is  produced,  which  is  identical  with  that  obtained 
the  oxidation  of  menthol  with  chromic  acid, — F.  Shun. 


Thorium  in  monazile  .sand  ;    Determination  of  .     V. 

BoreUi.     Gaz.  chim.  ital.,  1909,  39,  I.,  425 — 448. 
About  2  grms.  of  finely-powdered  monazite  are  treated  in 
a  platinum  crucible  with  5  e.c.  of  sulphuric  acid  of  sp.  gr. 
1-84  and  a  few  c.e.  of  hydrofluoric  acid,  the  crucible  is  fixed 
in  a  larger  porcelain  cnicible  by  means  of  a  ring  of  asbestos, 
and  is  heated  gradually  so  that  the  hydrofluoric  acid  is 
evaporated  in  1 — 2  hours  and  the  sulphuric  acid  in  4—5 
hours.     When  fumes  are  no  longer  evolved,  the  platinum 
crucible  is  allowed  to  cool,  the  greater  part  of  the  contents 
detached  with  a  spatula  and  dissolved  in  about,10  c.e.  of 
hydrochloric   acid   (1:1).     After  diluting   with   water   to 
50 — 60  c.e,  the  solution  is  decanted  through  a  filter.     The 
crucible  is  now  half  filled  with  concentrated  hydrochloric 
acid  (2  :  1),  heated  for  a  few  minutes  on  the  water- bath,  the 
contents  poured  into  a  basin,  the  residue  again  digested 
with  hydrochloric  acid,   and   then   the  cnicible  carefully 
washed  out,  the  whole  of  th.e  contents  being  received  in 
the    basin.     The   contents   of   the   latter   are   heated   for 
i  houi     on    a    boiling   water-bath,   diluted   with    water, 
the    solution    decanted    through    the  same  filter  as  used 
previously,  the  residue  digested  with  concentrated  hydro- 
chloric  acid,   and   the   sequence   of   operations    repeated 
three  or  four  times  until  only  a  siuall  quantity  of  a  greyish- 
white,  sandy  residue,  insoluble  in  dilute  acid,  is  left.     The 
solution  (about  300  c.e.)  is  heated  to  boiling,  treated  with 
ammonia  until  the  greater  part  of  the  acid  is  neutraUsed, 
i.e.,  until  the  precipitate  formed   re-dissolves  only  with 
difficulty,  and    then  to  the  boiling  solution,  crystallised 
ammonium  oxalite  is  added  in  small  quantities  at  a  time, 
until  the  precipitation  of  the  rare  earth  oxalates  is  complete. 
After  a  few  hours,  the  solution  is  decanted  through  a  filter, 
and  the  precipitate  washed  by  decantation  and  on  the 
filter  with  a  dilute  solution  of  ammonium  nitrate.     The 
precipitate  is  taken  up  with  15 — 20  c.e.  of  nitric  acid  (1  :  I), 
heated  to  boiling,  and  potassium  permanganate  solution 
added  till  a  pink  colour  persists.     The  solution  is  boiled 
to  destroy  the  excess  of  pemianganate,  ammonia  added 
until  the  solution  is  neutral  or  just  faintly  acid  to  litmus, 
and  then  10  c.e.  of  a  3  per  cent,  solulion  of  pure  hydrogen 
peroxide  added,  and  the  whole  heated  for  a  few  minutes  at 
60" — 80°  C.     The  preciiMtate  of  thorium  peroxide,  coloured 
a  more  or  less  intense  oi-ange  by  cerium  peroxide,  is  filtered 
off,   and   washed    with   a   dilute   solution   of   ammonium 
nitrate.     The  thorium  peroxide   is  freed   from  the  5 — S 
per  cent,  of  imjjurities  it  contains  by  re-dissolving  in  nitric 
acid  and  re-precipitating  with  hydrogen  peroxicle.     It  i.s 
then    again    washed    with    ammonium    nitrate    solution, 
ignited  in  a  platinum  crucible,  and  weighed. — A.  S. 

Cerium  salts  ;    Preparation  of  pure  ,  and  the  colour 

of  cerium  oxide.     A.  C.  Neish.     J.  Amer.  Chem    Soc, 
1909,  31,  517—523. 

The   following   process   of   obtaining   pure   cerium    salts 
ob\iates    the    necessity    of   tedious   crystallisations.     (];. 
Hydrochloric  acid  treatment  fo''  removal  of  iron,  calcium, 
etc.  : — The  crude  cerium  oxalate  (150  grms.)  is  distributed 
in  three  beakers,  heated  for  an  hour  on  the  water-bath  with 
750  c.e.  of  1  per  cent,  hydrochloric  acid,  and  the  residues 
washed  with  the  same  acid  and  with  hot  water  ;    then 
treated  successively  with  350  c.e.  of  0-5  j)er  cent.,  and  the 
same   quantity  of  0-2  per  cent,   hydrochloric   acid,   and 
washed  until  no  iron  can  be  detected  by  the  colour  test 
with    ammonium    thiocyanate    and    amyl    alcohol.     (2), 
Ammonium       oxaUitc       treatment      to       remove       thoriunc 
zirconium,     and    yttrium.  : — The    residual    oxalate    from 
the    above    treatment,    was    removed    from    the    fumiel, 
a   third   placed   in   each    beaker,   and   a   hot  solution   of 
ammonium   oxalate,   saturated   in   the   cold,    was   added. 
The  beakers  were  heated  on  the  water  bath  with  frequent 
stirring,  for  an  hour,  and  allowed  to  settle.     The  oxalate 
settled   rapidly,   and   changed   from   a   fine   powder  to  a 
distinct    crystalline    form ;     it    was    filtered     through    a 
Buchner    funnel,    washed    vrith    500  c.e.    of    ammonium 
oxalate  solution,  and  well  with  cold  water.     This  treat- 
ment   is    repeated    three    times    with    constant    stirring 
and    precautions    to    prevent    the    formation    of    lump.s. 
(3).  Pota.<isium  hydro.i:ide  treatment   to    remove  aluminium. 
etc.  ; — The  residue  from    (2)  is  made  into  a  cn'um  with 
water   and   distributed   among   the   tlireo   beakers,   into 
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each  of  which  is  then  introduced  75  grms.  of  potassium 
hytii'oxiile  and  authcicnt  water  to  maUt-  up  5U0  r.r. 
The  bt'iikrrs  arf  then  heated,  with  constant  stirring, 
until  their  contents  boil,  and  after  continuing  the 
heating  for  30  minutes,  water  is  added,  and  the  dejjosits 
collected  in  a  Buehner's  funnel,  and  washed  with  about 
3  litres  of  hot  water,  (l).  Sulphuric  acid  and  potai>Hum 
sulphate  trt'iitmt  lit  to  remoi't'  yttrium,  ftbiuni,  ytt*  rbiuni, 
and  samarium  : — About  a  third  of  the  cerium  ytterbium, 
left  from  the  preceding  treatment  is  ;)laced  in  each  beaker, 
together  with  300  c.c.  of  water  and  about  30  c.c.  of  50  i>er 
cent,  sulphuric  acid,  which  is  added  at  intervals,  and  the 
whole  heated  to  the  boiling  point.  A  little  more  aciil  is 
then  added,  and  10  to  20  c.c.  of  hydrogen  pcixi.\ide 
solution,  and  the  lioiling  continued  until  all  the  jxioxide 
is  <!ecomposcd.  The  contents  of  each  beaker  are  now 
diluted  to  about  500  c.c,  and  cooled  to  about  10  C. 
(cei-ous  sulphate  being  more  soluble  in  cold  than  in  strong 
acid),  the  sujiernatant  liquid  decanted,  and  the  residue 
treated  in  the  same  way  as  before,  until  everything  is 
dissolved.  The  solution  (about  3  litres)  is  mixed  with 
100  grms.  of  potassium  suljihate  dissolved  in  500  c.c.  of 
boiling  water,  and  alloweil  to  stand  overniglit.  aft<'r  which 
the  supernatant  licpiid  is  decanted,  and  the  crystals 
of  the  double  sulphate  washed  with  warm  water  to  remove 
the  excess  of  tlie  potassium  salt.  (5).  Treatment  with 
potassium  hydroxide  and  chlo'ine  to  remove  lanthanum 
and  didymium  : — The  crystals  of  the  double  sulphate  aro 
mixed  with  sulficicnt  water  to  (ill  about  two-thirds  of  the 
lu'akers  and  with  20  c.c.  of  strong  hydrochloric  acid,  and 
digested  for  30  minutes  on  the  water-bath.  The  liquid 
is  then  decanted  and  the  treatment  with  acid  npeated 
until  solution  is  complete.  An  excess  of  solid  potassium 
hyilroxide  is  now  added  to  the  united  licpiids.  wliicli  aro 
heated  until  the  whole  of  the  cerium  has  been  jirecipitated 
as  hydroxide.  The  precipitate  is  collected  in  a  Buehner's 
funnel  and  thoroughly  washed  with  hot  water,  after  which 
it  is  mixed  with  about  2100  e.c.  of  water  and  200  grms.  of 
potassium  hy<iroxide  in  a  large  cyUnder.  and  nieehanically 
stirred,  whilst  a  very  slow  current  of  chlorine  is  introduced 
until  saturation  is  complete  (20  hours).  Further  purifica- 
tion from  didymium  is  effected  by  again  converting  the 
cerium  oxide  into  ccrous  chloride  and  then  into  hydroxitlc 
by  treatment  with  potassium  hydroxide,  ti-eating  the 
moist  precipitate  with  1000  grms.  of  ]Kitassium  hydroxide 
and  about  U  litres  of  water,  and  saturating  the  liquid 
with  chlorine  as  before.  After  i-emoval  of  the  supernatant 
licjuid,  a  litre  of  ]iotassium  hyiioehlorile  solution  prepared 
from  a  20  per  cent,  solution  of  i)Ota.ssinm  hydroxide  is 
added,  and  the  stirring  continued  for  .5  hours.  The 
residue  from  this  treatment  is  mixed  with  water  and 
25  grms.  of  pota.ssium  hydroxide,  and  once  more  saturated 
with  chlorine.  Tlie  whole  treatment  of  convei-sion  into 
chloride  and  hydroxide  and  saturation  with  chlorine  is 
then  repeateti,  and  the  final  deposit  thoroughly  washed  to 
remove  potassium  salts,  (tii.  Hydrochloric  acid  and 
oxalic  arid  trt'itmi.nt  to  rtmniv  iron,  etc.: — The  residue 
from  (5)  is  boiled  with  about  I.IOO  c.c.  of  water  and  l.")0  e.c. 
of  strong  hydrochloric  acid,  final  solution  being  effected 
by  the  addition  of  hyflrogen  jx'roxide.  The  resulting 
cerous  chloride  solution  is  mixed  with  .")00  c.c.  of  strong 
hydrochloric  acid,  heated  nearly  to  boiling  point.  mi.Ted 
with  a  litre  of  oxalic  acid  solution  (saturated  in  the  cold), 
and  allowed  to  cool.  The  first  cro])  of  <  rvstals  is  collected 
in  a  Buehner's  funnel,  and  washed  with  hot  wattr  and 
dried  tx-tween  filter-paper.  The  mother  liqu,ir  is  mixed 
with  another  1000  c.c.  of  the  oxaiie  acid  solution  and  acain 
allowe<l  to  crystallise.  The  oxi<les  left  on  ignition  of 
both  crops  of  crj'stals  should  have  a  .slight  yellow  lint, 
and  be  practically  pure.  A  pink  or  reddish  enlour  p  ints 
to  the  presence  of  oxides  of  iron,  etc..  whilst  if  the  oxide 
is  very  pale  or  nearly  wliite.  the  presence  of  white  oxides 
as  impurities  is  indicated.  The  pale  "  chamois  colour  " 
of  eerie  oxide  is  not  altered  by  ignition  in  oxygen,  and  is 
thenfore  not  due  to  the  |)rescnce  of  atmospheric  nitrogen. 
■Sfx>cimcns  of  cerium  oxalite  thus  prepared  iiy  the  author 
contained  only  traces  of  lanthanum  and  insignificant  traces 
of  yttrium.  .Such  traces  may  l>e  eliminated  by  further 
treatment  with  chlorine  in  (5).  and  by  an  additional 
operation  in  (-1)  of  adding  )>ota.ssium  .sulphate  to  a  cold 
solution  of  the  s.ilt  in  sulphuric  acid,  and  not  heating  the 


liquid  after  the  addition.  The  double  sulphate  is  dissolved 
in  potassium  hy<lroxide  solution,  and  once  more 
precipitated. — C.  A.  M. 

Cerium  ;    Sapid  volumetric  method  jor  the  delerminali<m 

of in  the  presence  of  other  rare  earths.    F.  J.  MetzgaR 

J.  Amer.  Chem.  Soc.,  11109,  31,  523—525. 
The  method  is  based  upon  the  fact  that  cerous  sulphate 
dissolvitl  in  sulphuric  acid  is  <|uantitativcly  oxidised  by 
means  of  sodium  bismuthate  into  eerie  sulphate.  The  ox- 
cess  of  the  reagent  is  removed  by  filtration,  the  eerie  com- 
pound reduced  by  means  of  ferrous  sulphate,  and  tlni 
excess  of  the  latter  titrated  with  potaasium  ))ermanganat«. ' 
Fifty  c.c.  of  a  solution  of,  e.ij..  cerium  nitrate,  containing! 
about  0-2  grm.  of  cerium  oxide  are  mixed  with  20  c.o.' 
of  strong  sulphuric  acid  and  evaporated  until  fumei 
of  suli)hur  trioxide  appear.  (If  the  earths  are  pi-osont 
as  sulphates  this  evaporation  is  unneces,sary. )  The  coM' 
solution  is  mixed  with  2  grms.  of  ammonium  sulpha' 
and  about  S(l  c.c.  of  water,  and  then  heatc^d  to  boiliq 
point  with  about  1  grm.  of  .sodium  bismutliato. 
cooling  somewhat,  it  is  mixed  with  .lO  c.c.  of  2  \yoT  conCI 
8uli)huric  acid  and  filtered  through  a  (Jooeh's  crucible,l| 
and  the  residue  washed  with  10(1 — 150  c.c.  of  the  Ban 
dilute  acid.  Ferrous  sulphate  solution  is  added  to 
filtrate  until  the  yellow  colour  disapix^ars,  and  the  excel 
of  iron  salt  is  titrated  back  with  standard  permangana^ 
solution.  The  valu<!  of  the  latter  in  terms  of  iron,  multT 
plied  by  the  factor  3-08415.  gives  the  corresp' 
amount  of  cerium  oxide  (CeOo).  The  tiwt  expei 
described  show  that  the  method  gives  aecurat<>  i 
even  in  the  ]>rcsenee  of  salts  containing thorium.lanthanuai, I 
neodymium,  praseodymium,  yttrium,  erbium, 
eoniuni,  samarium,  and  titanium.  The  yellow  colorati^ 
produced  in  the  oxidation  of  cerium  by  means  of  sodifl 
bismuthate  may  be  used  as  a  delicate  test  for  that  r 
A  distinct  coloration  is  given  by  a  solution  com 
0-2  mgrm.  of  cerium  oxide  in  1(X)  c.c.  The  ini.  ..-i,. 
of  the  colour  increases  with  the  rise  in  tcmi>erature.  li 
is  suggested  that  this  may  be  made  the  basis  of  a 
colorimetric  method  of  determining  small  amounts  of 
cerium  in  incandescent   mantles,  etc. — C.  A.  M. 

Fat-hydrolysing   constituent   oj  kola   nuU.     See   XII. 

Electrolysis  of  glycerol  and  glycol.     Liib  and  Pulverraaehor. 
Sec  XVI. 

Patents. 

Dibromo-hthenic     acid;      Strontium     salt     of     .       E 

Fischer,  Berlin.  Assignor  to  I'arbenfabriken  vonn 
F.  Baver  und  Co..  Klberfeld,  Cermany.  U.S.  Pat. 
920,30t),  May  4,  lOOi). 
The  salt  is  obtained  by  treating  an  alkaline  solution  of 
dibromo-behenic  acid  with  strontium  clUorido ;  it  ba- 
the formula.  SrfCjjH.iOjBrj),.  It  is  a  white,  tastele*.-. 
odourless  substancu  and  is  almost  insoluble  in  water  ami 
alcohol,  but  soluble  in  ether  and  chloroform.  It  is  stat*<l 
to  be  a  valuable  substitute  for  i)otas,sium  bromide. 

— \V.  P.  8. 

Silver    com/iounds,    soluble    in    uxUer ;       Process    for   ih> 

pre/Htration    of  stable   organic   .     A.    Busch.     (Jer. 

Pat.  20!t.345.  Mareh  3,  1908.  Addition  to  Gor.  Pal. 
11)3.740,  Dec.  13.  lOOfi. 
By  using  the  double  salt  of  hcxamcthylenetctrami  n 
and  silver  carbonate.  .")C„H, jN\.3AgjCO,.l5K;().  in  plan 
of  the  ilouble  .salts  of  silver  nitrate  and  liexanulhylem 
tetramiue  mentioned  in  the  main  patent  (this  J..  IHOS 
645).  compounds  more  e«.sily  soluble  in  water  than  iIkw 
previously  described  are  obtained. — A.  S. 

Radium  compound  and  process  of  making  same.  J.j 
Reitz,  .Selnnargendorf.  Assignor  to  P.  .Simon,  Plauen,! 
Germany.     U.S.    Pat.   020,881,   May   4,    I1M)1>.  1 

Sbk  Eng.  Pat.  24,222  of  1900  ;  this  J.,  1907,  1028  —T,  F.  B 

Camphenr  ;     Process    jor    the    production    of   ,     Act. 

Ges.  f.  Anilinfabr.     Fr.  Pat.  396.244,  Jan.  20,  1908. 
•See  Ger.    Pals.   205.850  and   206,386  of   1907  ;    this  J. 
1909,  220,  382.— T.  F.  B. 
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XXL— PHOTOGRAPHIC   MATERIALS  AND 

PROCESSES. 

Developers ;     Comparative  study  of  the  reducing  pover  of 
organic and  of  the  methods  of  increasing  or  diminish- 
ing thf.  couirasts  of  the  image  developed,  hi/  Cfich  ul  than. 
A.  and  L.  Lumiere  and  A.  Seyewetz.     Seventh  Intcrnat. 
Cong.  Appl.   Chem.,   London,    1909. 
\ll    organic    develojiers    (except    those    wliich    contain 
lolvents  for  silver  bromide)  have  the  same  rcdtieinf;  power, 
.e.,  they  will  develop  to  the  same  extent  feeble  images 
)f  under-exposed  jjates,  etc. 

The  contrasts  in  negatives  can  be  decreased  (1)  by 
liliiting  the  developer  (save  in  the  case  of  "  hydramine  ") ; 
i)  hy  increasing  the  proportion  of  sulphite  (only  applicable 
:ti  developers  which  do  not  contain  alkali,  <-.g.,  diamino- 
[)henol)  ;  (3)  by  increasing  the  alkalinity  of  the  develo])er 
especially  suitable  for  pyrogallol,  mctol,  and  quinol)  ; 
4)  by  raising  the  temperature  of  the  solution  (principally 
ised  for  adurol  and  quinol).  On  the  other  hand,  contrasts 
,nay  be  increased  (1)  by  reducing  the  quantity  of  alkali, 
;ir,  in  the  case  of  developers  without  alkali,  reducing  the 
,|U.Tntity  of  sulphiti'  ;  (i)  by  lowering  the  temperature 
f  the  "solution  ;  (?,)  by  addition  of  an  alkali  bromide, 
■'his  last  means  is  applicable  to  all  developers,  and  gives 
'hs  greatest  increase  of  contrast  with  pj'rogallol,  quinol, 
jdurol,  glycin,  and  eikonogen.  (Sec  also  tliis  J.,  1909, 
i09.)— T.  F.  B. 
I 
I  Patent. 

iiuUi-coloured  surface.^ ;  Process  for  making  . 
Verein.  Kunstseidefabr.  A.-U.,  Kelsterbach  on  Maine, 
Germany.  Eng.  Pat.  21,840,  Oct.  15,  1908.  Under 
Int.  Con  v.,  .July  23,  1908. 


i  Fr.  Pat.  395,165  of  1908  ;   this  J.,  1909,  329.— T.  F.  B. 


XXIL— EXPLOSIVES,   MATCHES,    &c. 


Explosives  ;    Importation  of  

Trade  J.,  May  20,  1909. 


into  India.     Board   of 
[T.R.] 

.  NOTIFICATION  (No.  2721-13)  of  14th  April,  1909,  pro- 
nding  for  the  amendment  of  the  rules  previously  in  force 
,3specting  importation  of  explosives  into  India  (.see  this 
.,  1907,  840).  These  amended  rules  provide,  inter  alia, 
iiat  certain  explosives  which  have  undergone  the  test 
'roscribed  by  the  rules  made  by  the  Governor  of  the 
traits  Settlements  in  Council  under  the  Explosives 
irdinanee  of  1899  may  be  imported  by  sea  from  Penang 
jito  the  port  of  Victoria  Point  under  license  without 
^testing,  but  subject,  in  some  eases,  to  the  production 
if  a  certificate  as  provided  by  the  rule  in  force  in  the 
itraits    Settlements. 

It  is  also  ])rovided  that  certain  explosives  which 
live  already  undergone  the  prescribed  test  at  the  port 
'  Rangoon  may  also  be  re-import«d  into  the  ports  of 
kyab,  Sandoway,  Kyaukpyu,  Tavoy,  Mergui,  or 
ictoria  Point  under  license  without  retesting,  under 
irtain  conditions. 

A  Notification,  dated  23rd  April,  1909,  states  that, 
accordance  with  the  provisions  of  Sec.  17  of  the  Indian 
xplosives  Act  of  1884,  picric  acid,  when  kept,  conveyed, 
iported,  or  sold  in  Berar  shall,  for  whatever  purpose 
led  or  manufactured,  be  deemed  to  be  an  "  explosive," 
;;cept  in  certain  specified  cases,  within  the  meaning  of 
le  above-mentioned  Act. 


Consumption  of 


iodium.   nitrate 
See  VII. 


in   U.S.A.     Munroe. 


Patent. 


rplosive    material. 


H. 
Oct. 


Klaffke. 
16,  1908. 


Fr.     Pat.     396,496, 


iiK  explosive,  which  is  said  to  be  particularly  suitable 
r  blasting  rock,  consists  of  potassium  nitrate  (73-9), 
Iphur  (13-4),  and  cellulose  (12-7  parts).— G.  W.  McD. 


XXIIL— ANALYTICAL   CHEMISTRY. 

APPARATUS. 

Extraction   apparatus   for   plant   products,    etc.     S.  J.  M. 
Auld  and  S.  S.  Pickles.     Chem.  News,  1909,  99,  242. 

The  apparatus  here  illustrated 
enables  large  quantities  of 
raate^rial  to  be  extracted  by  a 
boiling  solvent,  and  also  enables 
the  latter  to  bo  recovered  con- 
tinuously without  the  need  of 
separate  distillation  vessels.  It 
consists  of  a  large  flask.  A,  closed 
by  a  stopper  with  two  holes. 
Through  one  of  these  is  passed  a 
narrow  tube  ending  in  a  thistle- 
funnel  packed  with  cotton  wool 
tied  over  with  muslin  or  calico. 
The  other  part  of  this  tulie  is 
bent  so  as  to  form  a  siphon 
opening  into  the  second  fla.sk,  B. 
The  other  tube  passing  through 
the  cork  of  the  extraction  flask 
is  connected  with  a  condenser, 
and  has  a  side  tube  which  also 
conimiinicates  with  the  lower  fhask. 
The  uiaterial  is  boile<l  with  the 
solvent  in  A.  until  the  latter  is 
saturated.  The  stop  code,  (',  is 
then  momentarily  closed,  and  the 
liquid  passes  through  the  iilter- 
tul)e  into  B.  The  solvent  is  then 
distilled  from  the  flask  B,  and 
re-enters  the  e.xtraction  flask 
through  the  side  tube. — C.  A.  M. 

Patents. 

Explosive  and  calorific  values  ;    Apparatus  for  measuring 

and   indicating   the of   gaseous   mixtures.     A.    G. 

Evans,  Rugby.     Eng.  Pat.  9150,  April  28,  1908 

This  apparatus  consists,  firstly,  of  a  catalytic  tube 
containing  long-fibred  asbestos  or  fine  platinum  (or 
osmium,  palladium,  etc.)  wires  on  which  finely-divided 
platinum  or  platinum  black  is  deposited.  The  catalytic 
tube  is  connected  so  that  a  sample  of  the  gaseous  mixture 
to  be  measured  passes  tlirough  it,  and  is  attached  to  a 
specially  constructed,  tubular,  differential  thermometer, 
an  indicating  mei'hanisni,  and  a  reducing  valve.  The 
indicating  mechanism  and  a  contact-piece  move  with  the 
differential  thermometer  and  break  circuit  with  a  fixed 
contact.  The  gaseous  mixture  is  passed  through  one  tube 
of  the  differential  thermometer,  then  through  the  junction 
of  the  thermometer  which  is  free  to  move,  and,  after 
having  been  heated  or  occluded  by  the  catalytic  action  of 
the  platinum,  is  pas.sed  through  the  second  tube  of  the 
differential  thermometer  ;  the  expansion  of  this  second 
tube  and  consequent  movement  of  the  free  end  of  the 
differential  thermometer  may  be  measured  and  indicated 
in  any  suitable  way. — T.  H.  P 

INOROANW—Q  U  ANT  IT  ATI  VE. 

Carbonates  in  presence  of    nitrites,  sulphides  or  sulphites 
hy    means    of    potassium    hichromute ;     Determination 

of .     E.   R.   Marie.     Chem.   Soc.    Proc,    H'09.   25, 

154. 
It  was  proved  that  soluble  carbonates  and  carbonates 
of  bases  which  form  soluble  chrouuites  are  quantitatively 
decomposed  by  aqueous  jiotassium  bichromate.  The 
action  of  potassium  bichromate  on  nitrites  has  been 
investig.ated.  On  distillation  with  bichromate,  a  nitrite 
yields  nitrous  acid,  although  the  nii.xcd  solution  apparently 
contains  no  free  nitrous  acid.  The  yield  of  nitrous  acid 
increases  with  the  conccntr.ation  of  the  nitrite,  but  is 
almost  inde])cndent  of  that  of  the  bichromate.  Prolonged 
distillation,  either  adding  water  at  the  rate  at  which  the 
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liquid  distils,  or  making  the  solution  up  to  its  originni 
volume   after,   say,    100  c.c.    has  distilled    over,   gives  (iO 

70  per  cent,  of  the  nitrite  as  nitrons  auid.     The  residual 

nitrite  in  the  tlasU  is  estimated,  and  the  loss  of  10 — l') 
])cr  cent,  is  accounted  for  liy  the  decomposition  of  nitrous 
acid  into  nitric  acid  and  nitric  oxide,  some  of  the  nitric 
oxide  remaining  dissolved  in  the  liicluomale  solution. 
An  apparatus  was  described  with  which  carbonates  can 
be  estimated  in  the  pres^ne?  of  nitrites,  the  mixture 
being  distilled  with  bichromate  under  a  reflux  condenser. 
The  carbon  dioxide  is  thus  freed  from  nitrous  acid,  and 
the  nitric  oxide  formed  is  negligible.  The  method  is 
found  to  give  accurate  results. 

TliaUium  ;     Vviumetric   mid   gravimetric   dilcriniiiiiliun    o/ 

1)1  (ilkfUiiic  wVm/ioh   hi/  iiieiiiiK  of  /loliiK'iiiiin  /crri- 

cyanide.  P.  H  Browninc  and  H.  E.  Palmer.  Amer.  J. 
Science,  laOS),  27,  .'{TU— 3S0. 
The  authors  used  a  I  per  cent,  solution  of  pure  thullons 
nitrate,  measured  portions  of  which  were  taken,  ililutid  to 
about  IIMI  c.c.  and  an  excess  of  jiotassium  ferricyanidc  with 
potassium  hyilroxid"  ailded  to  preci]iitate  all  the  thallium 
as  the  iiiowii  tludlic  hydroxide.  The  precipitate  was 
fdtered  olT  on  asU'stos.  generally  without  settling,  and 
wivshcd  well  with  hot  water.  The  filtrate  was  acidified 
with  sulphuric  acid,  and  the  reduced  ferroeyanide  rc- 
oxidiscd  with  standard  potassium  permanganate: 
Tl.,()  +  4K.,Ke(('N)„+4K()H  TU03  +  4K.,Fe(('N)„+-JH„0; 
-)K4Kc(t'N)„  +  KMn( ),  +  4H,S04  -  .^.K3Fe(('.N)„  +  :{K..,SO.,  + 
>In.S04+4H.,().  For  the  gravimetric  determination,  the 
precipitated  "thallic  hydroxide  was  liltcred  on  to  asbestos 
felt  in  a  perforated  platinum  crucible,  dried  at  about 
200'  C.  till  of  constant  weight,  and  weighed  as  thallium 
sesquioxide.  Tables  showing  the  results  of  twelve 
determinations  by  each  method  arc  given. — F.  R. 

Analysis  of  tantalum  ores.     Simpson.     See  X. 

Determining    tungstic    acid    in    Imi'-gradc    wiil/riim    ores. 
Hutehin  and  Tonks.     See  X. 

Determining  jmta-ssium  in  soils.     Shcdd.     See  XV. 

Determining  phosphoric  acid.     Ullmann.     See  XV. 

Determining  tltorium  in  monazile  sand.     Borclli.     See  XX. 

Determining  ceriiitn.     Metz.gcr.     Sec  XX. 

Patent. 
Testing  ores.     U.S.  Pat.  919,663.     See  X. 

OnOANIC—QUALITATl  VE. 

Patent. 

Detecting  added  waUr  in   milk:     Ft.    Pat.   .■)9(i,CT9.     .See 
XVIII.J. 

ORGANIC— QV  AN  TIT  ATI  VK. 

New  values  in  analysis  of  mineral  hibricating  oils,   Kissling. 
See  III. 

Determining  vermilion  and  antimony  sulphide    in    rubber 
goods.     Frank  and  Jacobsohn.     See  XIIIC 

Determining  u-al/'r  in   tanning  matcrinU.     Jeillicka.     See 
XIV. 

Temperature  corrections  in  polarisation  oj  raw  sugar,  tic. 
Browne.     See  XVI. 

Determining  starch  in   cereals.     Ijilin.     Sec  XVII. 

Cryosropy  of  fats.     Pe.ilheret.     Sec  XVITI.l. 

Composition  and  analysis  of  chucolali.     Booth  and  others. 

Sec  xvni.4. 

Determining  pentosans  in  presence  o/  fur/uroids.     Brauns. 
See  XVIIU. 


Standards    for    sewage    cflluent-s.     Rideal    and     Bumai, 
Sec  XVIILB. 

Cellulose    testing    in     paper    works.      Vieweg.      Sit    .\IX. 

Separating  nllyl  and  propcni/l  coinpnund.i.     Balbiano.    ,S', . 
XX. 


Trade  Report. 


Jtipiin  ;    Foreign    trade   of .     Papier-Zeit.,    ItMli',  84 

i:s.-.i. 


1908.        I        1»07. 


Export* — 

Piiiu-r  and  i)aiH'r  artlcle« 
La('(iiuTud  articliw 

InijinrtM — 

Paper  anil  paper  articles 

.Vriilinc  Uyestuiri* 

Pulp  fur  paper*nmking  . . 


4S7,n34 

05O,712 
207.140 
ISA,  II 4 


64n.02« 

ia7.sus 

8«7.2in 
»£.I2» 

lS7,ii;s 


— S.  H.  H, 


New  Books. 

The  Rise  .vnd   Puiighe.ss  of  tue   British  Explosivi- 
liJUUSTRV.     Published     under     the     auspices     of    tli. 
Vllth  International  Congress  of  Applied  Chemistry  l'\ 
its     Ex|)losives      Section — Vice-President     (Exploniv. 
Section),    T.    G.    TuLUicil  ;     and    a    Pubhcatioii    Sui 
Committee.    Major    C<)Oi'KR-Kt;v,    Oscar    (;u'n\>s 
and  \V.  R.  Hodokinsiin,  with  E.  A.  Bravlev  HlllK.Lii^ 
a,s  BMitor.     Whittakor  and  Co.,  2,  White  Hart  Street, 
Paternoster   Square,    Ix)ndon.    E.C.     15K)9.     Price    l.'is. 
net.     04  and  06,  Fifth  Avenue,  New  York.     1909. 

Small  quarto  volume,  containing  418  pages  of  subject 
matter,  with  frontispiece,  and  ,'>9  illustrations.  The 
subject  matter  is  subdivided  as  follows : — Pkefak 
(T.  G.  Tulloch).  Historical.  I.  History  of  gun]>owder 
(E.  A.  B.  Hodgctts).  II.  Researches  on  gun|)Owdrr 
(G.  W.  MacDonald).  III.  NitnKcUulose  (G.  VV.  .M*r- 
Donald).  IV.  Nitroglycerine  and  its  explosives  (H.  de 
Mosenthal).  V.  Researches  on  nitroglycerine  ((i.  \V. 
MeicDonald).  VI.  Permitted  explosives  (H.  dc  Mosenthal). 
VII.  Percussion  caps  (E.  W.  Hulmc).  VIII.  Bickfordu 
safety-fuso  (Sir  G.  J.  Smith).  IX.  Military  fireworks 
(J.  R.  J.  Jocelyn).  X.  Plea,sui-e  fireworks  (Ph.  P«in). 
XI.  Legislation  (E.  A.  B.  Hodgctts).  XII  Bi bhogmphy . 
XIII.  Chronology  (1242— ITOtl).  XIV.  List  of  gun- 
powder makers  up  to  18lK>.  Descriptive.  Existwu 
GOVERN.MENT  ESTABLISHMENTS.  1.  The  Royal  Labom- 
tory,  Woolwich  (Col.  Sir  H.  W.  W.  Barlow).  II.  The 
Roval  Guni)Owder  Factory,  Waltham  Abbey  (Col.  Sir 
F.  L.  Nathan).  111.  The  Research  Department  (.M»ji>r 
J.  H.  ManscU).  Private  E.sTAi>LisirMENTs.  Manuwc- 
TUBERS  OF  Picric  Acid. 

Das  Ahbeiten  mit  Farbenempfindlichkn  Pi.atte.s'. 
Von  Dr.  E.  Konio.  Gustav  Schmidt's  Verlag,  B<'rLn. 
W.  10.     1909.     Price  M.2  25. 

Small  8vo  volume,  containing  TJ)  pages  of  subject  matter. 
30  illustrations,  and  an  alphabetical  index.  The  sul.j"  i 
matter  is  sub-divided  as  follows  : — 1.  Inlroducticn 
II.  Sensitizers.  111.  Preparation  of  plates  sensitive  to 
colours.  IV.  The  light  filter.  V.  Testinc  i)late»  senatjve 
to  colour.  VI.  Prc]iaration  and  use  of  plates  s<'n8itive  tn 
colours :  (a).  Development,  (fc),  l)ark-chamln'r  illumi- 
nation. (<•),  Photography  of  jxirtraita.  (d),  l>andarii))<- 
))hotography.  (r).  I'hotography  of  plants.  4c.  (/),  Repn' 
ductions.  Vll.  OrthoehnuHBtie  photography  by  artiticial 
light.  VIII.  Orfhichromatic  photography  with  »ilycr- 
bromide  collodion. 
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iGJrundkiss  der  Kolloidchemie.     Von  Dr.  Wo.  Ostwald, 
'    Privatdozent    an    der    Univer.sitat    Leipzig.      Theodor 
Steinkopff's     Verlag.      Dresden.     1909.      Price      M.12. 
i    Strongly  bound,  M.  13.50. 

■}\o  volume,  containing  509  pages  of  subject  matter, 
yith  portrait  of  Thos.  Graham  as  frontispiece,  also  alpha- 
letical  indexes  of  names  of  authors  and  subjects.  The 
ubject  matter  is  classified  and  subdivided  according  to 
he  following  scheme  : — I.  History  of  colloidal  chemistry, 
rom  Graham  to  Barus  and  Schneider  (1851 — 1891) ; 
,nd  from  Barus  and  Schneider,  to  the  discovery  of  ultra- 
nicroscopy  (1891 — 1903).  The  newer  phases  of  colloid 
hemistry  (1903  to  the  present).  11.  General  chemistry 
f  colloids.  Theory.  III.  Special  chemistry  of  colloids. 
\.)  General  physico-chemical  properties  of  colloids. 
K.  I  .Utei'ation  of  condition  of  colloids.  Stability  of 
.lloid  sj'stems. 

ms    AND    THE     UlTRA.MICROSCOPE.       A    M.tNUAL    OP 

i.oiD  Chemistry  and  Ultramicroscopy.     By  Dr. 

i;  It'll  ARD      ZsiGMONDY.      Authorised      translation      by 

Jerome  Alexander,  M.Sc.    First  Edition.    .John  Wiley 

and  Sons,   Now  York.     Chapman  and  Hall,   Limited, 

i  London.     1909.     Price   S3.00,  or  12s.   6d.   net. 

BIS  work,  8vo  size,  contains  238  pages  of  subject  matter, 
id  two  coloured  plates  in  addition,  with  one  page  of 
tplanations.  There  are  11  illustrations,  and  an 
phabetical  index  of  subjects.  The  extent  of  the  subject 
iay   be   gathered    from    the   classification    of   the    text. 

Limitation  of  the  field.  II.  Classification  of  hydrosols 
^cording  to  two  different  points  of  view.  III.  History 
'  the  irreversible  coUoids.  IV.  Facts  pointing  to  the 
';)mogeneity  of  gold  hydrosols.  Development  of  ultra- 
icroscopy.  V.  Description  of  apparatus  for  making 
I  Bible  ultramieroscopic  particles.  Principles  of  the 
jtramicroscopical  investigation  of  gold  solutions,  Huids, 
.rtain  solutions  and  susjiensions,  &c.  VI.  Preparation 
coUoidal  gold  solutions.  VII.  Motion  of  the  gold 
articles.  VIII.  Size  and  colour  of  the  particles,  &c. 
{.  Colour  change  of  colloidal  gold ;  also  its  precipi- 
'tion  and  protection.  X.  Filtration  experiments. 
'I.  Amicroscopic      nuclei      in      colourless     ruby     glass. 

II.  General     remarks     concerning     metal     hydrosols ; 

iio  concerning  the  formation  of  hydrosol  and  hydrogel. 
IE    M-iNOFACTURB    OP    RCBBBR    GoODS.       A    PRACTICAL 

i  Handbook  for  the  Use  of  Mahufacturers,  Che.mists, 
'and  Others.  By  Adolf  Heil  and  Dr.  W.  EscH. 
English  Edition  by  Edw.  W.  Lewis.  Chas.  Griffin  and 
Co..  Ltd.,  Exeter  Street,  Strand,  London.  1909. 
I 'lice  10s.  6d.  net. 

i  volume,  containing  231  pages  of  subject  matter, 
111  lUO  illustrations,  and  alphabetical  indexes  of  subjects 
'\   names.     The   subject    matter   is   classified    by    sub- 

.rision  into  the  following  groups  : — I.  Plan  and  arrange- 
int  of  a  rubber-goods  factory.     II.  The  raw  material. 

|I.  The     vulcanisation     of     rubber.     IV.  The     mixings. 

I  The  manufacture  of  soft-rubber  articles.  VI.  Manu- 
ture  of  ebonite.  Appendix  I.  The  regeneration  or 
liiiming  of  rubber  waste  as  carried  off  in  rubber  factories. 

actical  Testing  of  Gas  and  Gas  Meters.  By  C.  H. 
'•iTONE,  Chief  Inspector  of  Gas,  Public  Service  Com- 
mission, 2nd  District,  New  York.  First  Edition.  John 
kViley  and  Sons,  New  York.  1909.  Price  158.  net. 
^Jhapman  and  Hall,  Ltd.,  London. 

)  volume,  containing  300  pages  of  subject  matter,  with 

additional  Appendix,  containing  tables  of  numbers,  of 

pages,  324  pages  in  all  (exclusive  of  the  preface),  and 

alphabetical  index  of  subjects.     There  are  51  illustra- 

'as,  and  the  work  is  divided  into  Parts  I.  to  IV.,  which 

Ih    the    sub-sections    may    be    defined    as    follows : — • 

|ct     I. — Photometry.       (i.)    The     photometer,      &c. 

Ijl  Standards  and  burners,     (iii.)  Candle-power  tests  of 

<j'l-  and  water-gas,  using  candles  as  standards,  (iv.)  Photo- 

iitric  work  with  other  standards  and  gases,     (v.)  Inter- 

I'tation  of  results,  and  legal  requirements.     P.\rt  II. — 

'  5MICAL   Tests,     (i.)  Carbonic    acid    and    sulphuretted 

Hrogen.     (ii.)  Total     .sulphur,     (iii.)  Other     impurities. 

(;)  Analysis  of  gas.     Part  III. — Calorimetry,  Specific 


Gravity,  and  Pressure,  (i.)  Junker  and  Boys'  calori- 
meters, (ii.)  Other  instruments  and  methods,  (iii.)  Con- 
sideration of  results,  (iv.)  Specific  gravity  and  pressure. 
Part  IV. — Testing  op  Meters,  (i.)  The  cubic  foot  and 
meter  prover.     (ii.)  Method  of  testing  meters. 

AnLEITTTNG       ZUR     BiOLOGISCHEN"      UNTERSnCHTJNO       UND 

Begutachtung  von  Bierwuerze,  Bierhefe,  Bier  d. 

BrADWASSER      ZUR      BeTRIEBSKONTROLLE,     SOWIE      ZUR 

Hepbnreinzucht.  Von  Prof.  Dr.  H.  Will.  R. 
01denbourg"3  Verlagsbuchhandlung,  Miinohen  und 
BerUn.  1909.  Strongly  bound,  price  M.  12.00. 
8vo  volume,  containing  439  pages  of  subject  matter,  with 
84  illustrations,  and  3  tables  ;  also  an  appendix  of  8  pages  ; 
447  pages  in  all.  An  alphabetical  index  of  subjects  closes 
the  work.  The  classification  of  the  subject  is  as  follows  : — • 
I.  Aim  and  scope  of  biological  research  in  connection 
with  brewery  management.  II.  Varieties  and  definitions 
of  beer  worts.  III.  Varieties  and  definitions  of  bottom 
fermentation  yeasts.  IV.  Yeast  cells.  V.  Various  groups 
of  yeasts,  etc.  VI.  Morphological  and  physiological 
functions  whereby  to  distinguish  the  groups  of  culture 
yeasts  and  wild  yeasts,  the  varieties  of  true  yeasts,  and 
the  remaining  budding  fungi.  VII.  Deposits  from  stored 
and  ripe  beers.  VIII.  The  different  kinds  of  turbidity 
in  beers.  IX.  Course  of  investigation  of  beer  yeasts, 
young  beer,  stability  samples,  sick  beers,  beers  in  cask, 
and  works.  X.  Biological  water  analysis.  XI.  Testing 
for  sarcina  (pediococci)  according  to  the  Bettges  and 
Heller  process.  XII.  Control  of  operations.  XIII.  Pure 
yeasts  culture,  and  its  technology,  etc.  XIV.  Manage- 
ment of  the  pure  yeast  department ;  also,  its  biological 
control. 

Manual  of  Volumetric  Analysis  for  the  Use  of 
Pharmacists,  Sanit.ary'  and  Food  Chemists,  as  well 
as  for  Students  ra  these  Branches.  By  Henry  W. 
Schimpf.  M.D.  Fifth  Edition,  revised  and  enlarged. 
John  Wiley  and  Sons,  New  York.  1909.  Price  $5.00, 
or  21s.  net.  Chapman  and  Hall,  Ltd.,  London. 
Large  8vo  volume,  containing  897  pages  of  subject 
matter,  and  102  illustrations,  followed  by  an  alphabetical 
index.  The  text  is  subdivided  according  to  the  following 
scheme  : — I.  General  principles.  II.  Volumetric  solutions. 
III.  Indicators.  IV.  Apparatus  used ;  weights  and 
measures,  etc.  V.  Methods  of  calculation.  VI.  Some 
vicarious  volumetric  methods.  VII.  Neutralisation 
analysis.  VIII.  Analysis  by  precipitation ;  also  by 
oxidation  and  reduction.  IX.  Acetic  acid  and  acetates  ; 
boric  acid  and  borates  ;  carbonic  acid  and  carbonates  ; 
halogens  ;  citric  acid  and  citrates  ;  cyanogen  and  com- 
pounds ;  nitrogen  and  compoujids ;  oxahc  acid  and 
oxalates  ;  oxygen  and  peroxides  ;  phosphoric  acid  and 
]ihosphates  ;  salicyhc  acid  and  salicylates  ;  sulphur  and 
its  compounds.  X.  Metals:  aluminium  to  zinc.  XI.  Sani- 
tary and  volumetric  analyses  of  organic  medicinal  sub- 
stances. XII.  Analyses  of  milk  and  butter  ;  technical 
examination  methods  for  fats,  oils,  and  waxes.  XIII.  Soap. 
XIV.  Starch  determination  in  cereals.  XV.  Deter- 
mination of  sugars.  XVI.  Alkaloids.  XVII.  Vegetable 
drugs.  XVIII.  Galenical  preparations.  XIX.  Phenol : 
glycerin  ;  tannin  ;  formaldehyde ;  chloroform  and 
chloral  hydrate.  XX.  Assay  of  surgical  dressings. 
XXI.  Determination  of  compound  others.     XXII.   Urine. 

XXIII.  Some     gasometric      methods.     The     nitrometer. 

XXIV.  Determination  of  nitrites;  hydrogen  peroxide; 
soluble  carbonates,  etc.  XXV.  Determination  of  urea 
and  uric  acid. 


Patent  List. 

I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

11.988.   Draper.      Apparatus  for  separating  substances 
of  different  specific  gravities.*     May  21. 

12,004.  Han.sen  and  Winkler.    Centrifugal  apparatus  for 
eliminatmg  air  or  gas  from  liquid.*     May  21. 
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12,154.  Lofthouse.  Apparatus  for  separating  materials. 
May  24. 

l"2,4t)3.  Lennox.     Kcvolviug  drying  machines.    May  26. 

12,46,5.  Lennox.  Machine  for  drj'ing  briquettes  of  peat 
or  colli,  salt,  chemicals,  etc.     May  26. 

12,.5S3.  Bowing.     Retoits  and  "furnaces.     May  27. 

12.61)1.  Knise.  Dinea.  and  Richardson.  Filter  presses. 
May  28. 

12,739.  Calico  Printers'  As.-<oc..  Browning,  and  Barlow. 
Apparatus  for  separating  sohd  impurities  from  viscous  or 
gummy  solutions.*     May  29. 

COMTLRTE   SrErlFICATIONS   AcCEPTEn. 

11,388  (1908).  Eijdman.  Apparatus  for  evaporating 
liijuids.     June  3. 

16,128  (1908).  Stcynis.  Apparatus  and  process  for 
simultaneously  treating  liquids  and  gases  chemically  active 
upon  each  other.     June  3. 

1381  (1909).  Hunt  (I.ove).  Lixiviating  apparatus, 
especially  for  extracting  .sodium  nitrate  from  caliche. 
May  26. " 

2101  (1909).   Bramwcll.   Filtering  apparatus.   May  26. 


II.— FUEL,  GAS,  AND  LIGHT. 
Appi.hations. 

11,639.  Oswald  and  Oswald.  Suction  or  i)rcssurc  gas 
plant.*     May  17. 

11,67.").  Farnham.     Gas  producer.     May  18. 

11,756.  George.     Gas  producers.*     May  18. 

11,800.  Wilson.     Apparatus  for  distilhng  coal.    May  19. 

11,890.  Cro'sley  and  Kigby.  (Jas  protlucer  plant  for 
recover}'  of  amuioni.i.  [Comprised  in  No.  17,978,  Aug.  27, 
1908.]     May  20. 

12.247.  Sohi'idig.  Production  of  power  ga.s  from  liitu- 
minous  fuel.*     Maj'  24. 

12.363.  Koppcrs.  Coking  and  gas-generating  ovens.* 
May  25. 

12,46.">.  Ix'imox.     Sec  u)irJcr  X. 

12.406  and  12.467.  Haddan  (Bnmo-Patentc-Verwer- 
thuugs).     Manufacture  of  incandescence  bodies.*    May  26. 

12.474.  Grolo.  Manufacture  of  filaments  for  incan- 
discenco  electric  lamps.     May  26. 

12,534.   Heinen.     Gas  geueratorf.  *     May  27. 

I2,.')69.  iStearn  and  Topham.  Manufacture  of  metaUic 
fdainents  for  incandescence  electric  lamps.     May  27 

12.652.  .Miblir  anil  I.Ailimann.  M.-asuring  the  calorific 
value  of  solid  fuel.     May  28. 

12.086.  Bourdos.  Manufacture  of  filaments  for  electric 
amps.     May  28. 

12,742.  (ieariuF.  Fiillwoml,  and  Boucher.  Manufneture 
of  coke  and  gas,  construction  of  ga.s  retorts,  and  recovery 
of  by-products.     AJay  29. 

Complete  Specihcations  Accepted. 

10.625  (1908).  Boult  (Wulff  et  Cic.).  Manufacture  of 
briquettes  of  coal  or  ores.     May  26. 

10.891  (190S).  Wolfram  Lampcn  A.-G.  Manufacture  of 
filaments  for  electric  incandescent  lamps.    May  26. 

17.103  (1908).  Bone  and  Wheeler.  Gas  "  producers. 
June  3. 

17,621  (1908).  Coolidftc.  Manufneture  of  refractory 
electric  conductors.     May  26. 

27.144  (1908).  Kroll  aiid  Saklatwalla.  Production  of 
jiure  and  thin  filaments  for  illuminating.     5Iay  26. 

28„349  (1908).   Rindom.     Gas  rctort.s.     .lune"  3. 


III.— DESTRUfTlVK    DISTILLATION.    T.AR 

PRODUfTS,    PKTROLKl-.M,    AND 

MINERAL   WAXFA 

Application-. 

12.001.   Knottenbelt.    Petroleum  and  other  hydrocarbon 

oils.     May  21. 

COMPLETB  SpBCIPICATIOK   AcCBPTBD. 

10.959  (1908).  Soidenschnur.        Distilling   enide  jxitrol- 
cum.     May  26. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS 
Applications. 

11,590.  Clans  and  tb.,  and  Claus.  Manufacture  of  hlacl 
colouring  matters  containing  sulphur.     May  17. 

11,736.  Ellis  (Chem.  Fabr.  vorm.  Sandoz).  Maniifaetun 
of  blue  to  violet  dvcstulTs  of  the  gallocyauiiic  serii.~ 
Mav   18. 

11.928.  Newton  (Bayer  und  Co.).    Manufactuw  of  1 
dyestutTs  of  the  antbrac/>ne  series.     May  20. 

11.929.  Newton  (Bayer  und  Co.).     Manufacture  of  i 
wool  dycstuff.'j.     [.\dditioii  to  No.  7820  of  1909.]*   May! 

11.930.  11,931,  and   11,932.     Newton  (Bayer  und  ^ 
Manufacture  of  anthracene  derivatives.     May  20. 

12.205.  Newton  (Bayer  und  Co.).     Manufacture  of  ( 
dyestiitls.     .Mav  24. 

12.206.  Newton  (Bayer  und  Co.).  Manufactiuw  | 
jS-mcthvltetrainethvlenedianiine.    May  24. 

12.207.  Newton  '  (Bayer     und     Co.).     Manufacture 
dyestuffs  of  the  galloiyanine  si-ries.     May  24. 

12.371.   .Meister,  Lueiu.s.  und  Briining.     .Manufaetnn 
disazo  dyestuffs.     [Ger.  Appl..  July  2.  1908.]*     M 

12,456.  Bloxam  (.\ct.-Ges.  f.  Aiiilinfabr.).    .Mann 
of  monoazo  dyestuffs  for  chrome-mordanted  wool,    i  A.... 
tioa  to  No.  6729  of  1909.]     ilay  20. 

12.568.  Johnson  (Badische  Anilin  und  Soda  Fiibrik 
Manufacture  of  colouring  matters  of  the  anthracene  seri' 
May  27. 

12.6.53.  Ullmann.  Manufacture  of  dyestuffs  of  tl 
anlhraquinoue  series.  [Ger.  AppL,  March  2,  1909. 
.May  28. 

Complete  Specifications  Accepted. 

11,866  (1908).  Newton  (Bayer  und  Co.).  .Manufactor 
of  azo  dyestuffs.     Mav  26. 

15.008  (190S).  Vidal.  Colouring  matters  for  nnim 
fibres.     June  3. 

20,368  (1908).  Newton  (Bayer und  Co.).  Manufneture. 
dyestuffs  of  the  gallocyanine  series.     .June  3. 

20.709  (1908).  Ransford  (Cassella  imd  Co.).  Mniiufn. 
ture  of  dyestuffs.     June  3. 

27,095"  (1908).  Knoll  und  Co.  Phenol-phthalein  con 
pounds.     Mav  26. 

2290  (1909").  Act.-Ges.  f.  .\nilinfabr.  Manufacture  < 
sulphurised  dyestuffs  soluble  in  water.     May  2(i. 

7905  (1909).  Act.-Ges.  f.  Anilinfabr.  Manufacture  of 
disazo  dyestuff.     June  3. 


v.— PREPARING.    BLE.U'H1N(;.    DYKING. 
PRINTING.    AND    FINISHINt:    TKNTILES,    Y.\RN 
AND    FIBRES. 

j\PPUCATIONS. 

11.729.  Chem.  Fabr.  Griesheim-Elektron.  TreatmCTil 
mercerised  cotton  gocxls.     [Ger.   Appl..   Oct.    19.    190!* 

Mav   IS. 

U.SSl.  Togo  Spinning  Co..  and  Atack.  .\p|«arntu»  (■ 
treating  lilvrous  material  with  dye  and  other  liquor 
Mav  20.  ,      ^ 

12,772.   Denton  anil  .\tkinson.    Mercerising.     May  29. 

Complete  Specifications  .^ccbptko. 

7345  (1908).  Calico  Printers'  Assoc.,  and  Foumean 
Production  of  black  on  textUe  fibres.     .luiie  3. 

7071  (1908).  Halliwell,  and  Mather  .ind  Plnlt,  Li 
Apparatus  for  dyeing,  bleaching,  and  treating  fibr.' 
materials.     May  26. 

16.330  (I'.HIS).  Liachmnn.  Treatment  of  wool,  colt' 
flax,  and  other  fabrics.    May  26. 

17,267  (1908).  Ransford  (Cas8<-lla  und  Co.).  Troatni- 
of  dyeings  with  sulphide  colours.     May  26. 

20.'200  (l'.K)8).  .Iiihnson  (Kalle  und  Co.).  Production 
discharge  effects  on  textile  fibres  or  fabrics.    .May  21^ 

21,2.80  (1908).  Crefekler  Seifenfabr.  Stockhmisen  ui 
Traiser.  Emulsions  for  use  in  washing  raw  wnol  anil  I 
other  purposes.     ,)une  3. 
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VIT.— ACIDS,    ALKALIS.    AND    SALTS. 
Applications. 

11,G94.  Lawps  and  Co.,  and  Davis.  Manufacture  of 
tartaric  acid.     May  18. 

11,890.  Crossley  and  Rigby.     See  nndp.r  II. 
>jl'2, 106.  Carrick    and     Pattison.     Preparation     of    iron 
compounds.*     May  '22. 

12,226.  Feld.  Treatment  of  metallic  cyanides  to  obtain 
hydrocyanic  acid.*     May  24. 

12.235.  Macan.  Production  of  zinc  o.xido  from  the 
residues  of  calcination  of  calamine  tailings,  etc.    May  24. 

12,241.  Elborne  and  Keeble.  Manufacture  of  nitrogen 
compounds.*     May  "24. 

12,309.  Bell.  Production  and  application  of  oxides  of 
chromium.     Mav  26. 

12,480.   Eckford.     Sec  under  XIII.'I. 

Complete  Specifications  Accepted. 

10,781  (1908).  England.  Treatment  of  sulphate  of 
ammonia.     May  26. 

20,171  (1908).  Erste  Oesterr.  Soda-fabr.,  and  Opl. 
Manufacture  of  sulphuric  acid.    May  26. 

24,2r)4  (1908).  Kettler.  Production  of  compounds  con- 
taining nitrogen  and  o.xygen.     June  3. 

26,581  (1908).  Tchcrniac.  Manufacture  of  sodium 
cyanide.     .Tune  3. 

52  (1909).  Fii'man  and  Cocksedgc.  Ap])aratiis  for 
making  sulphuric  and  other  similar  acids.     Maj'  2ii. 

1381  (1909).   Hunt  (Love).  Sec  under  I. 


VIII.— GLASS,    POTTERY,    AND    ENAMELS. 

Applications. 

11,633.  Heller  and  Baugartl.  Manufacture  of  ceramic 
ware.*     May  17. 

12,180.  Dennis.  Kiln  for  firing  pottery,  enamel  ware. 
glass  ware,  enamelling,  etc.     May  24. 


[X.— BUILDING    aL4TERIALS,    CLAYS,    JIORTARS, 

AND    CEMENTS. 

Application. 

12,587.  Hasselmann.  Preservation  of  wood  and  com- 
Kieition  therefor.     [Ger.  .Appl.,  May  27.  1908.]*      May  27. 

Complete  Specificatioxs  Accepted. 

12,597  (1908).  Cawley  and  Moore.  Manufacture  of  .a 
lew  building  material.     May  20. 

14,619  (1908).  Brearley  and  Moorwood.  Manufacture 
rf  silica,  bricks,  ganist«r.  an<I  other  refractory  materials. 
lay  26. 

7197  (1909).  Brearley  and  Moorwood.  Manufacture  of 
ilica  bricks  and  ganister.     May  26. 


X.— METALS  AND  METALLURGY. 

Application-s. 
11,702.  Cowjier-Coles.       Case-hardening  iron  and  steel. 
lay  18. 

(11,703.  Cowper-Colos.    Desulphurising  and  dephosphor- 
ingiron.     May  18. 
11,863.  Fennell   and   Sackett.       Furnaces   for   treating 
letals  and  metalliferous  ores.*     May  19. 
I  11,914.   Wallis.     Merallurgy  of  tin.     May  20. 
12,018.  Queneau.     Metallurgy  of  zinc.     May  21. 
12.198.   Huntington.    Agglomerating  and  desulphurising 
II     and     separating     volatile     from     non-volatile     or 
'lalliferous  substances.*     May  24. 
12,266.  Wynne,     Treatment  of  ores,  etc.     May  25. 
■  12,337.  Reid.     Separating  and  refining  metals.      [U.S. 
!ppL,  Sept.  23,  1908.]*     May  25. 
12,565.  Crispo.        Extraction    of    copper    from    copper 
sidues.    [.Addition  to  No.  6730  of  1907.]*     May  27. 

Complete  Specifications  Accepted. 

~i')34  (1908).   Bradley.     Treating     metals     to     prevent 
.illation  and  roi-rosion.    Jlav  26, 


10,625  (1908).  Boult  (Wulff  et  Cie.).    See  under  U. 

11,598  (1908).  Riibel.     Decarburisation    of    cast    iron. 
May  26. 

12,323  (1908).   Boult  (.lones).      Reduction   of  iron   ore 
May  26. 

12,403  (1908).   Hopkins.      Apparatus  for  smelting  zinc 
ore,  galvanisers'  dross,  etc.     May  26. 

17,229  (1908).  Scott.      Methods  and  ap])aivilus  for  tin 
smelting.     June  3. 

17,759(1908).   Churchward.    Heat  treating  and  quench- 
ing alloyed  steels.     June  3. 

19,035  (1908).  McCarty.    Smelting  and  refining  iron  and 
steel.     May  26. 

19,356  (1908).  McCarty.    Metallurgical  furnaces  for  iron 
and  steel.    May  26. 

22,455  (1908).   Baum.    Producing  a  coating  of  platinum 
on  base  metals  not  easily  fusible,    jlay  2('). 

25,024  (1908).   Davis  and  Fearon.    Process  for  pickling 
metals.     June  3. 


XI.— ELECTRO-CHEMISTRY    AND    ELECTRO- 
METALLURGY. 

Applications. 

11,760.  New  Ignition  Synd.,  Ltd.,  and  Sandy.  Electro- 
lyte for  electric  batteries.  [Addition  to  No.  10,520  of 
1908.]     May  18. 

11,92().  Newlands  and  Parkinson.  Electrolyte  for 
primary  batteries.     May  20. 

12.507.  Ruthenburg.  Electrodes  for  electric  furnaces. 
May  27. 

12,677.  Benko.  Carbon  electrodes  for  galvanic  ele- 
ments.*    May  28. 

12,709.  Electrolytic  Alkali  Co.,  Connor,  and  Stubbs. 
Electrodes.     May  29. 

Complete  Specifications  Accepted. 

4410  (1908).  Gibbs.  Production  of  metallic  articles 
by  electrodeposition.     .June  3. 

10,520  (1908).  Now  Ignition  Synd.,  and  Sandy. 
Electrolyte  for  use  in  electric  batteries.     May  26. 

8443  (1909).  Salpetersiiure  Ind.-Ges.  Electric  furnaces 
for  treating  gases  or  gas  mLxtures.     May  26. 


XII.— FATTY   OILS,   FATS,   WAXES,   AND   SOAPS. 
Applications. 
11,607.   Rhodin     and     House.     Manufacture     of     soap 
powder.     May  17. 

12,062.  Bohni.     Manufacture     of      high     grade     fatty 
acids.     May  21. 

Complete  Specification  Accepted. 
21,280  (1908).  Crefelder  Seifenfabr.     Stockhansen  und 
Traiser.     See  under  V. 


XIIL— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(A.)  Pigments,    Paints. 
Applications. 
11,755.  Bellet.     Manufacture  of  ultramarines.  *  May  18, 
12,480.  Eckford.     Purification  or  treatment  of  red  or 
orange  lead  or  lead  paste.     May  20. 

12,498.  Dalby  and  Benson.  Paint  and  the  like  com- 
positions.*    May  27. 

(C) — India-Rubber. 
Applications. 
12,275.  Taylor.     Impregnation   of   canvas   with    india- 
rubber,  guttapercha,  balata,  &c.,  and  recovery  of  volatile 
liquids.     May  2.'>. 

12,424.  Wildermann.  Manufacture  of  ebonite  capable 
of  resisting  the  action  of  chlorine.  [Addition  to  No. 
18,269  of  1908.]*     May  26. 

12,526.  Robinson.     Substitute  for  rubber.     May  27. 
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Complete  Specification  Accepted. 

27,090  (1908).   Price.     Preparing    and    packing    rubber 
for  prcscnation  and  transport.     June  3. 


XIV.— TANNING,     LE.VTHKR,     GLUE.     SIZK,     &0. 

Al'I'LlCATIONS. 

12,211.  Prutz.     Manufacture   of   leather.     May    24. 
12,687.  Winterbottoiu    and    Egcrtou.     Manufacture    of 
imitation  leather.     May  29. 


XV.— MANURES,  &(. 

API'LIC.\TI0NS. 

ll,7i;i.  Lilibaucr.  Meer,  Hollinshcad.  and  Moody. 
Manufacture  of  manure.     May   18. 

11,924.  .Johnson  and  Au.stiii.  Manufacture  of  manure.* 
May  -20. 

CuMI'LETK  Sl'KCll-llATION  ACCEPTED. 

2t),829  (1908).  (Jrtmann.  Preserving  the  nitrogen  in 
liquid  farmyard  manure.     June  3. 

XVI.— SUGAR,   STARCH,   GUM,   &c. 

APPLII'.\TI0N. 

12,500.  Fawcett.  Preston,  and  Co.  (Hatton).  Treat- 
ment of  sugar-producing  plants.     May  27. 


XVlll.— FOODS  ;  SANITATION.  WATER 
PrRIFICATION  ;  AND  DISINFECI'ANTS. 

(.4.)— Foods. 
Complete  Spe<ific.\tion   Accepted. 
12.780  and  12,781  (1908).  Loring.     Ageing,  conditioning, 
and  bleaching  Hour.     June  3. 

(B.) — SA^•ITATIoN  ;    Watek  Purification. 

Application. 

12,007.  Fieldhousc,  and  O.xychloridcs,  Lt<l.  I'uiilica- 
tion  of  sewage  or  trade  waste  by  the  under-drainage 
system.     May  28. 

(C) — Disinfectants. 

Complete  Specific.\tion  Accepted. 

15.931  (1908).  Imray  (Mcister,  Lucius,  und  Briining). 
Manufacture  of  antiseptics.     June  3. 


XIX.— PAPER,   PASTEBOARD,   Ac. 

Applications. 

11.025.   Ltilcrer.     Manufacture  of  cellulose  compounds 
in  definite  sIuiim's.     [Ger.  .\ppl..  July  3.  1908.]*     .May  17. 

11,700.   Friedrich.     I*roducing  cellulose  formations  such  I 
as  threads,  ribbons,  films,  &c.*     May  18. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 

ESSENTIAL  OILS,  AND  EXTRACT.S. 

Applications. 

11,933.  Smith     and     Marshall.     Bacilli     cultuio     and' 
preservation.     May  20. 

12,005.  Poulverel.  Manufacture  of  synthetic  osson<^ 
of  turpentine*     May  22. 

12,745.  Wetter  ( Hoffmann- Iji  Rwhe  und  Co.).  Manti 
facturo  of  guaia<:<>lsulphonic  acid  and  its  .'<alt.*     May  20. 

Complktk  Specifuatiuns  Accepted. 

7094  (1SMI8).  .Justice   (Boehringer   Sohn).     Manufac(a 
of  lactic  acid.     May  20. 

11,248  (1908).   Hertkorn.     Manufacture     of     esters 
bomeol.     ,luno  3. 

12,472(1908).   Wellcome  and  BarrowclifT.     Manufactn 
of  therapeutic  conipound."!.     May  20. 

18,047  (1908).  Austorwoil.      Production      of      canipb 
or  camphor-like  material.     June  3. 

20,050  (1908).  Hertkorn.  Manufacture  of  camphor. 
June  3. 

8421  (1!K)9).  List,  and  Saccharin- Fabr.  A.-C.  vurm. 
Fahlberg,  List,  und  Co.  Manufacture  of  o-sulphamido- 
beiizoic  acid.     June  3. 


XXL— FHOTOliRAPHIC  MATERIALS  AND 

PROCESSES. 

Co.MPLETE  Specification  Accepted. 

19.297  (1908).  Boult     (Neue     Photographische  .  Gca.). 
Manufacture  of  )>igment  pictures.     May  26. 


XX11.^KXPL()S1VE.S,  M.VrCHl'X  &. . 
Applications. 
12,506.  Kilburn   (Pioi)er).     Explosives.     [Comprised   in 
No.  15.916.  July  27,  1908.]     May  27. 
12,552.  Easton.     Explosives.     May  27. 

Complete  Specification  Accepted. 

8358  (1908).  Trench     and     Lynn-Smart.     Manufacture 
of  gunpowder.     May  26. 
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PROCEEDINGS     OF     THE     28TH     ANNUAL 
GENERAL    MEETING. 

Ekkata. 

This  .Journal,  June  loth,  1909,  p.  553,  col.  2. 

Mr.  K.  FoKBEs  C'arpextek.  in  moving  the  adoption  of 
tiie  Report  of  Council,  is  reported  to  have  said  that  "  it 
iras  a  letter  from  Jlr.  Eeid  to  Lord  Rayleigh  which  induced 
the  Eoyal  Society  to  appoint  two  representatives  from 
that  Society  on  the  Board.''  The  actual  text  was  as 
follows  : — "  It  was  due  to  the  action  of  ilr.  Eeid  in 
bringing  before  the  Council  the  proposed  draft  constitution 
)f  the  Governing  Body  of  the  Laboratory  that  the  Coimcil 
resolved  that  the  then  President,  ilr.  George  BeUby, 
ihould  bring  before  Lord  Rayleigh  the  claims  of  the 
Society  of  Chemical  Industry  for  representation.  This 
was  the  origin  of  the  now  celebrated  letter  of  Dr.,  then 
Mr.  George  Beilby,  to  Lord  Rayleigh.  which  secirred  to 
isB  Society  the  representation  desired.'"  Jlr.  Carpenter 
dso  went  on  to  say  : — "  He  also  desired  to  emphasise 
he  importance  to  the  Society  of  the  proposal  of  the 
inglish  Ceramic  Society  to  obtain  skilled  assistance 
n  considering  systematically  the  questions  arising  in 
onnection  with  refractory  materials.  The  Institution  of 
;as  Engineers  was  already  considering  this  matter, 
timulatifl  by  the  important  paper  of  ilr.  Bywater  read 
t  its  llA'S  meeting,  and  was  also  preparing  to  co-operate 
rith  the  English  Ceramic  Society.  Xo  more  important 
onferences  could  be  held,  having  regard  to  the  magnitude 
f  the  gas  and  coke  oven  industries." 

Fitre  580,  coL  1,  line  2,  for  "rendu"  read  "rendus." 


London  Section. 


luting  held  at  Burlington  House  on  Monday,  Mat/  Zrd 
1909.  ' 


DR.   J.    LEWKOWITSCH   m   THE   CHAIK. 


A  XEW  STEAM-METER. 

By   E.   A.   J.    KUKSKE. 

i  In  most  chemical  factories,  steam  is  one  of  the  chief 
lems  in  the  cost  sheet.  In  spite  of  this  undeniable  fact, 
■thcrto  there  has  been  no  suitable  instrument  for 
pcurately  determining  the  amouot  of  steam  consumed 
T  each  plant  and  apparatus,  and  for  permanently 
)ntrolling  it,  whereas  for  water,  gas,  electricity,  and 
milar  means  for  conveying  power,  available  measuring 
struments  have  existed  for  some  time  and  are  frequently 
,!ed  with  advantage. 

The  first  measuring  instruments  for  steam   were  con- 

ructed    after    the    type    of    the    screw-propeller-meter, 

it  the  high  speed  at  which  the  blades  must  run  in  view 

the  high  velocity  of    the   steam,   and,  especially,   the 

fficulty   of   transmitting   the    motion    of   the   propeller 

Ic    to   a   counter   outside    without   causing   too    much 

ction,  very  soon  led  to  the  abandonment  of  this  system. 

her  devices  which  became  important  in  practice  were 

sed    on     the    idea    of    producing    artificial    throttUng 

,   the  current  of   steam    and  consequently  a  difference 

pressure.     This    difference    was    then    measured    and 

e  quantity  of   steam   passing   through   a   conduit   was 

Iculated  with  the  aid  of  Napier's  formula. 


■W=v.  S. 


i 


Po-P 
Vo 


A  number  of  apparatus  based  on  such  devices  have 
;n  brought  out  and  these  instruments  admittedly 
Jresent  an  important  advance  in  the  measurement 
steam,  and  they  are  in  use  with  good  effect  in  every 


kind  of  plant.  LTnfortunately  these  difference-meters, 
as  they  may  be  called,  have  one  defect,  namely,  that 
small  quantities  of  steam  are  not  registered.  To  what 
incorrect  statement  this  defect  can  lead  may  be  shortly 
exemphfied    as    follows  : — 

If  a  difference-meter  be  installed  before  two  eneines 
of  30  and  150  h.ji.  respectively,  then  with  both  engines 
running  the  meter  gives  exact  information  as  to  the 
quantity  of  steam  consumed.  But  if  the  150  h.p.  engine 
be  stopped,  the  difference-meter  does  not  show  any 
measurable  deflection,  in  other  words,  the  steam  consumed 
by  the  30  h.ji.  enffine  alone  cannot  be  measured.  There- 
fore, in  cases  where  the  steam  consumption  varies  con- 
siderably, these  difference-meters  cannot  be  used  if  a 
high  standard  of  exactness  is  required. 
,  The  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  used 
a  number  of  these  difference-meters  for  a  long  time, 
until  they  succeeded  in  1902  in  devising  an  instrument 
considerably  superior  in  every  i-espect  to  the  difference- 
meter  above  mentioned.  This  meter  determines  the 
sectional  area  of  the  current  of  steam  ;  hence  it  applies 
a  principle  quite  different  from  that  of  the  difterential- 
meter.  The  new  steam-meter  is  based  on  the  following 
simple  formula  which  applies  to  gases  and  liquids  : — 

W=S.  y  V. 

In  this  formula,  W  is  the  total  steam  passing  through 
the  meter,  expressed  in  kg.  per.  sec,  S  the  sectional 
area  in  sq.  meters.  V  the  velocity  of  steam  in  meters 
per.  sec,  and  -/  the  weight  of  1  cbm.  of  steam  of  the 
average  pressure  expressed  in  kg. 


1 


L  Lender  all  conditions  of  gases  passing  through  a  pipe, 
S'will,  as  a  rule,  remain  invariable,  while  y  and  V  will 
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vary.     However,  it   is  possible,   by   making  S   variable, 
to  make  V,  which  can  only  be  measured  with  difficulty, 
constant   for  each   y.     This  possibility,   viz..   of  kcepine 
V   constant   in   a   gas  current   by   varying   the   sectional 
area  has  been  effected  in  a  simple  manner.     In  a  casing 
a   hollow   truncated  cone   is   li.xcd   and   within   it   a   disc 
which  can  nitive  freely  up  and  down  is  suspended  by  a 
wire.     The  wire  is  Icil  through  the  bonnet  of  the  casing 
over  a  pulley  and   balanced   by  a  counter  weight.     The 
steam  entering  the  box  must  pass  through  the  truncated 
cone  in  order  to  flow  to  the  place  of  consumption :   con- 
sequently the  disc  is  forced  downwards  and   stops  in  a 
position   the   sectional  area   of  which   is    determined   by 
the  actual  consumption  of  steam.     That   is  to  say,  the 
disc  balanced  by  the  weight  keeps  such   a   position   that 
the  difference  of  the  pressure  in  front  of  it  and  behind  it 
remains    constant.     If    the    quantity    of    steam    passing 
through  the  box  increases,  owing  to  an  increase  in  the 
consumption,  the  difference  of  pressure  before  and  after 
passing   the  disc,  and   consequently   the   velocity   of  the 
steam,   would   incrca,se   if    the   disc   were   lixed    and   the 
sectional   area   of   the   passage   constant.     But    the  disc, 
being  free  to  move  downwaitls,  responds  to  the  increase 
of  pressure  and  opens  a  larger  annular  section  for  the  steam 
and   so   restores  the   original  difference   of  pressure  and 
velocity.     Of  course,  the  case  will  be  the  reverse  if  the 
consun^ption  decreases  ;    the  disc   will  then  rise  in   pro- 
portion   to    the   diminishing   difference   of   pressure    and 
thus  reduce  the  sectional  area.     In  all  cases  the  differe'nco 
in  pressure  is  dependent  upon  the  weight  hanging  on  the 
wire.     This   weight   must    be   balanced    by   the   pressure 
of   the   steam   on    the   disc.     The   positions   of   the   disc 
having    been    once    adapted    to    the    actual    conditions, 
the  quantities  of  steam  passing  through,  are  registered 
on  a  clock-work  drum,  mounted  upon  the  bonnet  without 
any  intervening  lever,  so  that  it  is  )iossible  to  ascertain 
at   any   time  the  actual  section  available  for  the  steam 
by  measuring  the  distance  of  the  indicator  from  the  base- 
line,  provided,   of  course,   that   the  construction   of  the 
truncated  cone  is  known.     If  the  sectional  area  available 
over  a  long  period  has  to  be  ascertained,  it  is  necessary — 
in  case  the  rate  of  consumption  has  varied — to  ascertain 
the  average  distance  of  the  line,   traced   by  the  pencil, 
from   the   baseline.     This  can  be  done   most   siinjily  and 
exactly  by  means  of  a  planimeter.     Of  course,  to  make 
this  possible  the  annular  sections  passed  by  the  steam  must 
increase  in  linear  proportion,  so  that  the  section  of  the 
side  of  what  we  have  called  the  truncated  cone  cannot 
be  a  straight  line — for  then  the  increase  of  section  would 
be  in  proportion  to  the  square  of  the  distance  traversed 
by   the   disc.     The   section   of   the   side   of   the   "  cone  " 
must  be  a  parabola.     The  disc  moving  within  the  hollow 
truncated  cone  has  exactly  the  same  diameter  as  the  upper 
opening  of  the   truncated   cone,   so  that   in   its  topmost 
position  it  closes  tightly  the  opening.     By  this  arrangement 
even    the    smallest    quantity   of    steam    passing    through 
the  apparatus  must   be  indicated.     This  is  an  excellent 
feature  of  the  sectional  meter  and  herein  lies  its  superiority 
over  all  other  systems.     The  specific  weight,  that  is  the 
weight  of  steam  per  cbm.  is.  for  saturated  steam,  pro- 
portional to  the  pressure.     Therefore  when  the  pressure 
is  known,  the  specific  weight  is  also  known,  and  it  is  only 
necessary    to    register   continuously  the    steam    ])ressure. 
This  is  done  on  the  same  clock-drum,  on  which  the  scale 
distances  are   traced,  at   its  lower  end   by   means    of    a 
spring   steam   gauge   in   the   usual   way.        Of   the   three 
factors  necessary  for  determining  the  q\iantity  of  steam 
by   means  of  the  above   given   formula,   the   velocity   is 
still    wanting.     This    has   been    kept    constant    for   each 
specific  weight,  as  shown  above,  by  enabling  the  .sectional 
area   to   varj-   and    to   adapt   itself   to   the   consumption 
of  steam.     Thus  it  had  to  be  determined  for  all  specific 
weights  coming  under  consideration,  and  for  this  purpose 
the  following  arrangement  was  made  :    A  meter,  finished 
and  ready  for  use,  was  lixed  in  a  steam  conduit  and  the 
steam     passing    through    was    condensed    in    a    cooling- 
apparatus  and  weighed.     In  this  manner  W  was  exactly 
determined  ;    S  and   y  follows  from  the  diagram  of    the 
meter  and  in  the  equation  \V=S.  Y.y  only  the  quantity 
V   was   wanting.     This  can   be  obtained   by   dividing  G 
by  Sy.     In  this  waj-  the  velocities  for  the  specific  weights 


of   sfeamjwere   determined    for   the   different   pressures'^ 
from  atmosphere   to  atmosphere   by  a   large   nun>ber  ofr! 
experiments.     The  velocities  corresponding  to  the  inter- 
mediate   siHcific    weights    were   found    by    interpolation. 
Now  by  mulitiplying  the  three  quantities,  S,   y  and  V, 
each  required  quantity  of  steam  may  be  ascertained.       ■ 

.■\s  it  would  be  somewhat  cumbersome  to  carrj'  out  thsfl 
calculation   for   each   obsenation,   it    may   be   sim)>lified    ■ 
by    tabulating    the    quantities    of    steam    correspunding 
to  each  square  mm.  of  incre'ase  of  section  and  for  the 
specific  weights  from  1/10  to  1/10  of  an  atmosphere. 

The  average  ])ressure  and  the  average  distance  of  the 
sectional  line  from  the  base-line  being  found  from  the 
diagram  by  means  of  a  ])laninieter.  the  eonsumptii  n  of 
steam  per  mm.  pressure*  during  12  hours  can  be  determined 
with  the  aid  of  the  table.  This  number  nitd  only  be 
multiplied  by  the  found  distance  of  the  sectional  line 
in  order  to  obtain  the  total  consumption  of  steam  in 
kilos,   for   12   hours. 

So  far  we  have  spoken  only  of  saturated  steam.  h\\\  by 
means  of  the  meter  sui)erlu'ated  steam  may  be  nua-nnd 
as  well,  without  introducing  any  complicatiiui.  il[il\ 
special  tables  are  needed  for  sui)erheat(d  steam,  tli^ 
specific  weight  being  not  only  deiiendent  on  the 
pressure  but  on  the  temperature-  as  well. 

Though  the  chief  use  of  the  instniment  is  to  ascertain 
the  ([uantity  of  steam  consumed,  yet  the  way  it  t]  i  u- 
light  on  the  manner  in  which  the  steam  has  been  cou 
by  registering  the  consumption  continuously  nui-i  i- 
mentioned.  For  further  ex])lanation  1  refer  to  th» 
enlargement   of   an   original   diagram   from   one   of    th( 


plants  of  the  Forbenfabriken.  From  the  curves  of  thi 
diagram  it  will  be  seen  that  4  operations  have  Iwen 
})erformed,  the  duration  of  which  in  everj'  case  nnmunted 
to  somewhat  less  than  2  hours,  with  the  excepli'"  '• 
the  last  one  where  the  workman  left  the  steam  t' 
open  unnecessarily  for  i  hour.  Between  10  and  II  i'  i  • 
on  extraordinarily  high  consumption  of  steam  attr»it. 
attention  and  an  entpiirj-  as  to  its  cause  was  made.  I' 
was  found  that  at  this  time  steam  had  Ix-en  used  f''' 
warming  water,  although  sufficient  warm  water  vu 
available  from  another  ]ilant.  A  large  number  of  su.  t 
characteristic  diagrams  could  be  sliown  but  this  oii' 
may  be  consificretl  sufficient  for  explaining  the  economicH 
value  of  the  instrument,  as  it  informs  the  manager  aboin 
the  working  of  his  men,  and  enables  him,  in  case  of  need 
to  prevent  any  waste  of  steam. 

The  accuracy  of  the  meter  is  excellent.  The  Farben 
fabriken  guarantee  accuracy  within  the  limit  of  nt>i"  ' 
3  per  cent.  The  instruments  are  carefully  tested  I  • 
leaving  the  workshop  and  the  limit  of  ascertained  •  ii  ■ 
as  a  rule,  does  not  exceed  1  per  cent.  The  aecurnc  \ 
of  the  meter  remains  unchanged,  for  the  various  parl- 
namely  the  hollow  cone  and  the  disc  upon  which  tli' 
accuracy  depends,  are  scareely  subject  to  any  wear  »i" 
tear,  the  velocity  of  the  steam  passing  through  tin 
apparatus  being  so  low  (on   the    average  about  30  m 
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that  it  does  not  have  any  destructive  effect  on  the  metal 
, parts.  Steam  meters,  the  accuracy  of  which  depends 
jon  sprinffs  or  upon  fixed  quantities  of  mercury  on  the  other 
iband  very  soon  suffer  a  change. 

I  This  apparatus  was  invented  in  1902,*  but  hitherto 
'it  has  only  been  used  in  the  factories  of  the  Farben- 
ifabriken. 

The  reliabihty  of  the  meter  having  been  established 
by  six  years'  practical  use,  the  Farbenfabril;en  determined, 
at  the  beginning  of  the  last  year,  to  offer  it  for  sale.  The 
somewhat  large  number  of  apparatus  deUvered  during 
the  short  period  proves  that  other  factories  also  have 
obtained  good  results  with  the  apparatus.  Therefore 
(  am  not  saying  too  much  if  I  claim  for  this  steam  meter 
;hat  it  constitutes  a  valuable  improvement  in  measuring 
:he  consumption  of  steam. 

Discussion. 

The  Chair5I.\n"   said   that  it  was   hardly   necessary   to 

imphasise  the  usefulness  of  such  an  apparatus  as  this. 

Ihie  of  the  chief  items  in  the  cost  sheet  of  a  works  was 

Jiat  of  steam  ;    and  hitherto  there  had  in  many  works 

nore  or  less  guess  work  as  to  the  amount  of  steam  used 

n  certain    operations.     He    could    recall    experience    of 

lis  own   in   trying   to   ascertain   how   much   steam    was 

«quired   to   boil   a   ton   of  soap,   as   to   which   the  most 

livergent  ideas  obtained,  it  being  usual  to  look  into  the 

jills  for  coal  at  the  end  of  the  year  and  divide  the  sum 

Otal  by  the  number  of  tons  of  soap  made.     He  himself 

Uiad  tried,  by  a  series  of  elaborate  experin\ents,  analyses, 

Lad  calculations   to   arrive   at   reliable   figures.     All   this 

■rouble  would  have  been  avoided  by  using  an  automatic 

Apparatus    of    the    kind    shown.       Again,    in    distilling 

mycerin,  he  wished  to  ascertain  how  much    superheated 

team    was   required    to    produce   one     ton     of     finished 

lycerin.     Many  jears  ago,  he  devised  ways  and  means 

0  condense  the  steam  specially  and  weigh  it :    moreover 

II  the  glycerin  waters  had  to  be  analysed.  This  method 
,-as  accurate,  .but  was  very  troublesome.     In  calculating 

,he  cost  of  the  steam  required  in  different  departments 
appUed  from  a  range  of  boilers,  guess  work  was  still 
iiore  prominent.  In  one  works  with  which  he  was 
icquainted.  the  time  was  noted  during  which  the  steam 
alves  were  open,  and  the  number  of  turns  and  parts 
f  a  turn  to  which  they  were  open  were  counted,  then  by 
alculating  total  cost  of  the  steam  produced  in  the  works, 
y  some  Idnd  of  guess  work  the  manager  persuaded 
imself  that  he  had  anived  at  the  figure  to  be  charged 
)  each  different  plant  for  steam.  The  Chairman  then 
.iked  whether  the  condensed  water,  or  the  pulverised 
ater  carried  away  with  the  steam,  might  not  be  calculated 
*  so  much  steam.     It  would  be.  of  course,  possible  to  put 

baffle  in  so  as  to  trap  and  lead  away  the  condensed 
atcr.  In  chemical  works  this  might  be  necessary, 
e  remembered  a  case  where  he  had  guaranteed  for 
"aporating  apparatus  a  certain  amount  of  steam  for 
"aporation.  During  various  stages  of  the  evaporation 
'le  partlj-  concentrated  Uquid  had  to  be  boiled  up,  for 
hich  a  certain  amount  of  steam  was  required.     Of  course 

the  case  of  a  guarantee  it  was  to  the  advantage  of 
)t  over-scrupulous   people   to   send   through   the    pipes 

much  wet  steam  as  possible,  so  as  to  increase,  to  the 
!triment  of  the  guarantor,  the  amount  of  water  to  be 
aporated  off.  In  a  case  Uke  that  an  extra  condensed 
iter  meter  would  have  to  be  inserted,  which,  of  course. 
id  nothing  to  do  with  the  principle  of  the  present  steam 
eter.  He  would  therefore  like  to  ask  whether  the 
ndensed  water,  or  that  carried  away  with  the  steam, 
ght  not  be  calculated  as  so  much  weight  of  steam, 
le  cost  of  the  instrument  as  compared  with  other 
paratus,  say  that  of  Parenty,  which  he  understood 
)rked  with  mercury,  and  had  come  into  somewhat 
•ge  use  on  the  Continent,  was  also  of  importance. 
Mr.  E.  Hatschek  said  it  was  always  a  matter  of  very 
?at  difficulty  to  get  a  paraboloid  correct,  and  he  under- 
>od  that  the  exactness  of  this  instrument  depended 
tircly  upon  the  paraboloid  being  right  for  that  pira- 
'ter.     The  turning  of  a   paraboloid    was   found    to    be 


!ng.  Pat.  21,471  of   1903,  Farbenfabr.  vorm.  F.Bayer  &  Co. 

iSee  this  J.,  1904,  858.) 


a  very  difficult  problem  in  connection  with  mirrors ;  but 
of  course  in  a  parabolic  mirror  the  apex  of  the  para- 
boloid only  was  used,  which  was  even  more  difficult. 
However,  even  a  truncated  paraboloid,  such  as  was  used 
here,  was  extremely  difficult  to  make  correct ;  whilst, 
if  it  was  not  correct,  it  was  useless  if  used  with  constant 
ordinates  on  the  recording  drum.  He  would  therefore 
Uke  to  know  what  means  were  taken  to  get  this  correct ; 
or,  if  not,  what  means  could  be  taken  to  calibrate  the 
drum  ? 

JIx.  G.  X.  HusTLY  asked  what  was  the  capacity  of  the 
meter,  i.e..  how  many  gallons  of  water  per  hour)  in  the 
form  of  steam,  would  pass  through  it.  He  was  also 
interested  in  the  question  suggested  by  the  Chairman 
as  to  how  far  the  moisture  in  the  steam  would  affect 
the  matter,  because  even  a  water  drip  could  not  ensure 
steam  going  through  dry.  In  boiler  trials  one  of  the 
greatest  difficulties  was  to  determine  the  exact  dryness 
of  the  steam.  The  density  of  the  steam  was  one  of  the 
factors,  and  therefore  some  means  to  determine  the 
exact  wetness  of  the  steam  seemed  essential  to  the 
practical  working  of  the  system. 

Dr.  E.  FeiljianN'  asked  if  there  was  not  a  certain  amount 
of  inaccuracy  in  passing  the  steam  through  what  would 
be  in  the  case  of  small  quantities  a  comparatively  narrow 
slit.  One  would  expect  a  certain  eddying  action  round 
the  slit  which  would  alter  the  difference  of  pressure 
on  the  two  sides.  He  did  not  know  whether  it  would 
be  sufficient  to  practically  affect  the  accuracy  of  the 
registration,  but  it  would  be  interesting  to  have  some 
information  upon  that  point. 

Mr.  J.  \V.  HiNCRLEV  said  that  a  number  of  experiments 
had  been  made  upon  gases  flowing  through  pipes,  and  the 
results  went  to  show  that  it  was  necessarj'  to  guide  the 
gases  in  the  direction  you  wanted.  It  seemed  to  him  that 
the  question  raised  by  Dr.  Feilmann  would  be  met  by 
providing  a  guide  at  the  edge  of  the  disc  to  prevent  eddies. 
In  designing  the  apparatus  a  '"  feeling "  for  the  flow 
of  the  steam  had  not  been  jwesent  at  all.  The  notion 
apparently  was  that  steam  turned  corners  as  easily  as 
possible.  But  in  measuring  the  velocity  of  gases  passing 
fans  and  so  on,  it  had  been  found  necessary  to  provide 
a  disc  guide  at  the  end  of  the  tube  inserted  in  the  stream 
to  overcome  these  eddy  currents.  Had  the  edge  of  the 
disc  been  experimentally  modified  for  this  purpose,  and 
could  they  not  by  that  means  get  rid  of  some  part  of 
the  three  per  cent,  error  which  is  said  to  exist  ? 

Mr.  Frank  He>;i>.-gway  asked  whether  any  slight 
mechanical  defects  in  construction  might  not  be  overcome 
by  carefully  caUbrating  with  dry  steam  before  the 
instrument  was  sent  out. 

Mr.  J.  C.  Philip  said  that  in  constructing  a  paraboloid 
of  revolution   for  search-light  mirrors  a  very    ingenious 
method  had  been  used  for  cheaply  reproducing  the  exact 
shape  of  an  accurately  made  and  costly  jiattern- paraboloid. 
This  method  might  be  adopted  for  preparing  paraboloids 
required  in  the  instrument  under  discussion.       A  convex 
parabohc  mould  was  carefully  made  of  glass  and  the  outside 
was   accurateh"   giound   to    the    exact    theoretical    shape 
desired,  and  on  this  a  silver  film  was  deposited  chemically. 
On    that    again    copper    was    electrolytically    deposited 
to  any  desired  thickness  and   the  metal   paraboloid   was 
afterwards  removed  from  the  glass  by  shghtlj'  warming  : 
this  separation  occurred  readily  owing  to  the  difference 
in  thermal  expansion  between  the  glass  and  the  metal. 
The  concave  paraboloid  of  revolution  thus  obtained  was 
shown  by  optical  methods  to  be  of  extraordinarj-  accuracy 
in  the  case  of  mirrors,  equal  in  fact  to  that  of  the  pattern 
paraboloid.     The    method    was   described    in    ISOS    in    a 
paper  by  Mr.   Cowper-Coles  published  in  the  Journal  of 
the  Institute  of  Electrical  Engineers,  Vol.  27,  p.  99. 

Dr.  L.  T.  Thorne  asked  what  range  of  work  they  coiild 
get  in  this  meter.  Of  course  it  woidd  depend  on  the  size 
of  the  tnmcated  cone.  But  could  they  in  practice  get  a 
considerable  range  in  the  quantity  of  steam  measured  in 
one   meter  ' 

Jlr.  KiHXKE.  in  reply,  said  the  condense  water  was 
not  calculated  as  steam."  The  casing  in  which  the  hollow 
truncated  cone  was  placed  acted  as  a  separator  for  the 
water,  and  the  w.iter  which  collected  in  the  bottom  part 
of    the    casing    was    carried    away    by    a    trap.      The 
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Farbenfabrikcn  mamif ait iircd  at  present  three  different 
Bizes  of  meters,  for  pijies  with  a  diameter  from  (iO.  IdO, 
and  150  mm.,  which  could  be  used  for  any  size  of  ])iping 
without  alTeiting  the  aecuraey  of  the  meter.  The  priees 
were  about  the  same  as  those  of  other  meters  obtainable 
in  the  market.  The  jiarabola  was  made  on  the  lathe  ; 
that  had,  of  course,  to  be  done  with  greatest  care,  as  the 
exactne.ss  of  the  meter  depended  on  this  point.  It  was 
impossible  to  test  tlie  accuracy  of  the  meter  by  a  measuring 
instrument,  but  the  cone  was  tested  in  the  following 
way  : — The  steam  meter  is  fixed  behind  a  normal  meter 
which  has  been  tested  in  all  positions  of  the  disc  by 
condensing  the  steam  which  has  passed  through  and 
weigliing  tlio  water.  Through  both  instruments  the  same 
quantity  of  steam  is  passing  and  conseipiently  the  positions 
of  the  discs  should  be  the  same  with  all  quantities  of 
steam.  Whenever  it  is  impossible  to  obtain  exact  agree- 
ment by  changing  the  weight,  the  cono  is  discarded  as 
useless. 

The  following  table  shows  the  maximum  of  steam 
passing  through  in  1  hour  for  the  three  dillerent  kinds  of 
meters : — 


At 

At 

At 

At 

At 

At 

1  atm. 

2  atm. 

3  atm. 

4  atm. 

5  atm. 

6  atm. 

m.m. 

Kg. 

Ke. 

Kg. 

Kg. 

Kg. 

Kg. 

60  .. 

640 

775 

885 

985 

1070 

1140 

100  .. 

1275 

1545 

1765 

1965 

2135 

22S0 

160  .. 

2475 

2995 

3420 

3805 

4145 

4455 

m.m. 

60  .. 
100  .. 
150  .. 


At 

At 

At 

At 

At 

7  atm. 

8  atm. 

9  atm. 

10  atm. 

11  atm. 

Kg. 

Kg. 

Kg. 

Kg. 

14f6 

1225 

1295 

1360 

1420 

2445 

2585 

2715 

2840 

2960 

4740 

5010 

5270 

5520 

5740 

At 
12  atm. 


Kg. 
1535 
3070 
5965 


In  reply  to  Mr.  Hinchley.  as  the  disc  eould  freely  move 
up  and  down,  it  was  probable  that  no  rotatory  motions 
existed,  and  if  they  did  exist,  they  were  harmless,  as  the 
velocity  of  the  steam  was  constant  at  all  positions  of 
the  disc.  The  first  experiments  were  made  witli  an 
apparatus  in  which  the  disc  was  formed  like  a  bell.  It 
was  found  that  the  velocity  of  the  steam  was  much 
higher  in  the  up])cr  positions  of  the  bell  th.in  in  the  loner 
ones.  Probably  rotatory  motion  must  be  held  to  account 
for  this  appearance. 


Meeting  held  at  Burlington  House  on  Monday,  June    Ith 
1909. 


DR.    J.    LEWKOWITSCH  IN   THE   CHAIE. 

THE  COLORIMETRIC  DETERMIN.ATIOX  OF  LE\D 
IN  THE  PRESENXE  OF  IRON  WITH  SdME 
NOTES  ON  THE  PREPAR.'.TIOX  OF  LK\D 
FREE  REAGENTS  BY  COPRECIPlTATUlN  WITH 
FERRIC    HYDROXIDE.* 

BY  JOHN   iM.    WILKIE,    B.SC..    A.I.C. 

The  determination  of  minute  traces  of  lead  dates  from 
the  reading  of  Warington's  paper  (this  J.,  1893,  97). 
His  work  concerned  itself  with  ciiric  and  tartaric  acids 
and  showed  that  lead  coukl  be  determined  colori metrically 
with  considerable  accuracy  in  alkaline  solution  using 
ammonium  sulphide  as  precipitant.  He  insisted  on  tho 
fact  that  comparisons  must  be  nuwie  between  citrate  or 
tartrate  solutions  and  not  between  one  of  these  and 
water.  To  avoid  interference  due  to  iron,  he  advi.sed 
that  the  "  solution  of  tartaric  or  ciiric  acid,  made  alkahno 
with  ammonia,  should  be  treated  with  a  few  drojis  of 
potassium  cyanide  and  heated  to  near  boiling." 

This   conversion   of  iron   to  soluble^  complex   cyanides 

•  Token  u  read. 
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not  affected  by  alkaline  sulphide  had  been  previuusb 
recommended  by  Teed  (Analyst,  1S92.  1421,  as  follows  :— 
■■  Iron  does  not  at  all  interfere  with  the  test.  If  an  iron 
salt  is  addecl  to  lemonade,  for  instance,  and  made  alkaline 
with  annuonia  the  iron  is  kept  in  solution  by  the  tarlari' 
acid,  and  on  addition  of  the  |)Otassium  cyanide  is  convcr1t< 
into  ]K)tassium  ferrocyanide  or  ferricyanide  as  the  Ca- 
may be.  To  liquids  not  containing  tartaric  acid  it  i« 
easy  to  add  a  little  in  tho  event  of  iron  being  present." 

Teed,    apparently,    considered    that    the    tartaric  acii' 
merely  kept  iron  in  solution,  and  he  drew  no  dislinctiis 
between  ferrous  and  fenic  iron.     Citric  acid  also  (oni 
complexes  with  iron  salts.     Tewl  asj>uuies  that  the  coiupli 
does  not  hold  the  iron  so  tirmly  as  to  inhibit  its  compUi 
conversion    into    ferrocyanide    or    ferricyanide.     I' 
ments  were  made  to  see  whether  this  was  so,  ami 
small  amounts  of  iron  were  so  firmly  held  as  not  in  i<... 
to    alkaline    sulphide    in    the   absence    of    cyanide 
mode  of  testing  was  as  follows  : — 12  grms.'of  tartan. 
(in  the  form  of  a  stock  solution  2  c.c.  of  which  •• 
1    grm.    acid)   were    i>lacod   in   a    Nessler    cylindi 
005  mg.  metallic  lead  (in  solution  as  nitrate:  I  c.c-    • 
of  lead)  and  a  slight  excess  of  -880  ammonia,  ap 
volume  after  cooling  was  adjuste<l  to  .^0  c.c.    Five 
tests   were    ])repared    to   which    were   added,    bet" 
addition    of    ammonia,    ferrous    sulphate,     in    lui 
respectively     equivalent    to    000,    0-05,    010,    O-lo 
020  mg.  of  metallic  iron. 

The  tints  developed  on  adding  3  drojw  of  a  - 
sulphide  -solution  to  each  were  practically  ind 
able.  Larger  volumes  of  ferrous  iron  however  devnuj 
colorations  corresponding  to  nuich  more  lead  than 
actually  present.  Identical  tests  were  next  prei 
but  to  each  of  these  was  added  1  c.c.  of  10  \kt 
potassium  cyanide  after  addition  of  the  ammonia, 
maximum  amount  of  iron  now  eoverablc  wa> 
1  mg.  With  citric  acid  similar  results  were  ol 
but  the  tints  in  presence  of  iron  were  in  all  casc- 
whal  dilTerent  from  tho.se  obtained  in  the  ab.^ence  •• 

When  ferric  iron  was  substituted  for  ferrous  ircin 
more    interesting    results    were    obtaine<I.     Taking       ' 
acid  first,  it  was  found  that  with  the  addition  of  :i-    »  i 
an  amount  of  ferric  iron  as  010  mg.  a  jjersistent  ycUov 
coloration   was    develoiMxl   which    did   not    disapix'iir  oi 
making   alkaline    with    ammonia   and    adding    pirt     ■!,: 
cyanide.     Boiling    the    alkaline    solution    disihatL' 
colour  to  some  extent,   but   on  adding  sodium   -n 
to  the  cooled  solution  the  tint  produced  was  quili 
and   not   comparable   with    that    produce<i    by   tJM 
amount  of  lead  (05  mg.)  in  the  absence  of  iron,     'laiiiii 
acid   behaved  somewhat   similarly  but  the  tints  did  «• 
deviate   so    wiilcly   from    the   normal.     That    tlu-       ' 
metric  determination  of  lead  in  citric  and  tartar 
was  made  im|)ossible  by  such  trilling  anuumts  m'   :. 
iron   was  so  surprising   that   attention   next   was   i    •' 
to    inorganic    salts.     No    work    appears    to    liaM-      ■ 
published   on   the   applicability   of   the   alkaline   ~i  iiil 
method  to  solutions  free  from  tartaric  acid.     Hill  ^  \:'' 
and    Drug.,    1905.    I.,    388;    this   J..    1<H),5.    901).    whil 
rendering    an    important    service    by   showing   that    lo' 
free  standanls  in  some  cases  were  not  absolutely  esscnti-t 
a.ssume<l    that    tartaric    acid     ))lay«l    no    sjK'Cial    |vir 
Unmindful  of  the  fact  that  ammonia  quantitatively  jt 
eipitatcs  iron  from  its  inorganic  solutions,  he  detiTinm 
lead  in  inorganic  salts  by  adding  sodium  sulphide  ait 
addition    of    ammonia    followed    by    ]>otassium    cNaiinl 
He  also  deprecates  heating  with  the  |>otassiuin  ry.ini'l 
He  quotes  an  ex|)orimcnt,  confiruieil  by  myself,  for  (er^^ 
iron,   to  show  that    in   the    pre-sence   of  0-05  mg.  of  ilK' 
the    process    thus    simplified    hojwle.ssly    breaks   down™ 
that   is   to  say.   the   colour  of  the   finely  divided   fen 
hydroxide   quite   covers   that  duo  to   the   lead   sulphi*' 
Of  course,  this  difficulty  could   1*  removed  by  tiltrsti 
through  a  close  textured   filter,   but   ferric  hydroxide 
quantity  drags  down  with  it  any  Ic-id  i)resent  in  solutit.H 
The  question,  now   to  be  solved,  «as  whether  ferric  ''M; 
in  amount  projmrtionate  to  the  lead    normally  orcurri  ■ 
in  pure  chemicals,  had  tho  same  effect.     Tlic  sulwtam 
worke<l  on  were  sodium  chloride  and  pota-ssiuni  nitrate 
Ijoth  of  which  contained  negligible  amounts  of  lead  (It 
than  5   parts   |>er  million)  and   still  smaller  amounts  , 
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ron.     The   mode   of   working   was   very   similar   to   that 
ilready  described. 


Ferric 

Ratio  of 

Lead  in 

Substance  taken. 

iron 

Lead 

iron  to 

filtered 

added. 

added. 

lead. 

BOlution. 

mg. 

me. 

odium  chloride  . . 

12  gr. 

4-0 

0-05 

80  tol 

none 

12     „ 

4-0 

0-20 

20   :    1 

none 

12     „ 

1-0 

0-10 

10  :   1 

none 

12     „ 

0-5 

0-10 

5  :   1 

none 

'otassium  nitrate 

12     „ 

1-00 

0-05 

20  :   1 

none 

12     „ 

0-50 

0-05 

10  :   1 

none 

12     ,. 

0-25 

0-05 

5  :   1 

none 

12     „ 

0-10 

0-05 

2   :   1 

none 

„ 

12     „ 

0-05 

0-05 

1   :   1 

0-02 
mg. 

(approx.) 

Experiments  7,  8,  and  9  were  repeated  by  a  colleague, 
jxcept  that  the  solution  of  potassium  nitrate  containing 
jdded  iron  and  lead  was  cooled  in  each  case  before  adding 
:he  ammonia  and  potassium  cyanide.  Precisely  identical 
-esults  were  obtained.  Experiments  were  next  made  to 
ihow  that : — 

1.  Potassium  cyanide  plays  no  special  part  in  the 
ijoprecipitation  of  lead  by  ferric  hydroxide,  bearing  in 
nind  that  lead  cyanide  is  an  insoluble  salt. 

2.  Subsequent  heating  with  potassium  cyanide  has  no 
ippreciable  solvent  action. 

3.  The  precipitation  of  lead  is  independent  of  a  high 
alt  concentration. 

A  mixture  of  0-05  mg.  lead  and  0-10  mg.  ferric  iron, 
ised  in  the  forms  already  described,  was  diluted  to  a 
olume  of  50  c.c.  with  cold  distilled  water,  excess  of 
iinmonia  added  and  the  whole  filtered  through  a  close 
;extured  filter.  No  lead  was  found  in  the  filtrate,  thus 
npporting  statements  1  and  3. 

A  similar  experiment  was  next  made  in  which  1  c.c. 
ff  10  per  cent,  potassium  cyanide  solution  was  present, 
"ter  excess  of  ammonia  had  been  introduced,  and  the 
Irhole  boiled  several  minutes.  No  visible  diminution 
,1  the  amount  of  the  ferric  hydroxide  occurred  and  the 
Doled  filtrate  showed  no  lead  to  sodium  sulphide. 

Experiments  were  made  with  magnesium  sulphate  as  a 
lype  of  salt  of  a  metal  having  an  insoluble  hydroxide, 
limilar  results  were  obtained,  but  to  insure  complete 
■recipitation  of  lead  about  ten  times  as  much  iron  must 
e  added — limited  amounts  of  ammonia  being  used. 
The  futility  of  professing  to  adopt  Teed's  process, 
'hile  omitting  tartaric  acid,  is  thus  demonstrated  (c/.  an 
nonymous  correspondent  in  the  Pharm.  J.,  1908,  I.  181). 
'he  direct  bearing  of  the  above  on  the  preparation  of  lead 
'ee  chemicals  must  not  be  overlooked — all  that  is  necessary 
|.  to  add  a  minute  amount  of  a  ferric  salt  (chloride), 
lake  distinctly  alkaline  with  ammonia,  and  filter  out 
le  coprecipitated  hydroxides.  This  process  is  now 
ieing  used  for  the  preparation  of  lead-free  ammonium 
iloride.  In  this  connection  it  has  been  puzzling  to 
|300unt  for  the  fact  that  commercial  salts,  e.g.  ammonium 
iloride,  sodium  sulphate,  etc.,  often  show  greater  free- 
am  from  lead  than  the  piu'er  salts.  In  the  light  of  the 
Irave  the  reason  is  obvious.  It  is  also  curious  to  reflect 
lat  the  U.S.  Pharmacopoeia  recommends  testing  for 
iVy  metals  in  ferrous  sulphate  by  adding  hydrogen 
iphide  to  the  filtrate  obtained  after  precipitation  of 
bn  as  ferric  hydroxide. 

e  in  the  presence  of  ferric  iron  Teed's  process 
rediks  down  for  citric  and  tartaric  acids,  and  in  the 
mpUfied  process  of  Hill  entire  loss  of  lead  may  occur, 
seemed  best  to  now  consider  whether  the  method  was 
herentlj'  wrong  or  only  in  points  of  detail.  For  quan- 
itive  conversion  to  soluble  complex  cyanides  it  is 
l>vious  that  precipitation  of  iron  should  take  place 
intimate  contact  with  the  potassium  cyanide — and 
at  if  this  were  done  the  tartaric  acid  might  be 
Ifely  omitted.  Preliminary  experiments  sliowed  that  an 
[aential  difference  existed  between  ferrous  and  ferric 
Im.  With  the  latter  the  solution  always  became 
loured  on  treatment  with  potassium  cyanide — no  matter 
t   surprise    considering    the    high    tinctorial    power    of 


potassium  ferricyanide.  Consequently,  the  first  series  of 
experiments  was  performed  with  ferrous  iron  (ferrous 
sulphate).  Brief  consideration  will  show  that  intimate 
precipitation  of  ferrous  hydroxide  in  the  presence  of 
potassium  cj'anide  may  be  effected  in  one  of  two  ways  : — 
either  the  acid  solution  of  the  iron  salt  may  be  added 
to  the  potassium  cyanide  or  the  potassium  cj'anide  to  the 
iron  solution.  If  the  acid  is  present  in  considerable 
excess  the  alkalinity  of  the  potassium  cyanide  may  be 
increased  by  addition  of  ammonia  ;  in  all  cases  the  hquid 
must  finally  possess  a  strong  alkahne  reaction. 

A  solution  of  ferrous  sulphate  was  made  of  which  5  c.c. 
contained  1  mg.  of  ferrous  iron,  and  0-2  c.c.  normal 
sulphuric  acid.  In  one  experiment  1  c.c.  of  this  solution 
was  diluted  to  40  c.c,  1  c.c.  of  10  per  cent,  potassium 
cyanide  added  slowly  with  constant  rotation  followed  by 
0'5  c.c.  -880  ammonia  and  the  colourless  solution  adjusted 
to  50  c.c.  On  addition  of  sodium  sulphide  no  colour  was 
developed  and  the  solution  was  practically  water  white. 
The  experiment  was  repeated  four  times,  adding  '05  mg. 
lead  in  each  case  and  005,  0-10,  0-15,  0-20  mg.  of  ferrous 
iron  respectively. 

In  all  cases  colourless  solutions  were  obtained  which 
on  addition  of  sodium  sulphide  gave  perfectly  normal 
colorations.  Ferrous  iron  in  larger  quantity  was  next 
added,  viz.  :— 0-25,  0-50,  0-75.  10,  20,  30,  40  mg. 

In  all  these  the  solution,  after  addition  of  the  ammonia, 
had  a  slight  colour  which  disappeared  on  heating,  but 
with  amounts  larger  than  0"50  mg.  it  was  found  better 
to  mix  the  ammonia  with  the  cyanide  before  adding  as 
otherwise  a  certain  amount  of  Prussian  blue  was  formed. 
To  extend  the  method  to  ferric  iron  necessitates  pre- 
liminary reduction  to  the  ferrous  condition.  Any 
reducer  selected  must  be  efficient,  easily  obtainable 
lead  free,  and  not  precipitable  by  alkaline  sulphide. 
Sodium  sulphite  (Na2S03.7H20)  fulfils  most  of  these 
requirements,  and  the  mode  of  using  is  simplicity  itself. 
1  c.c.  of  a  saturated  aqueous  solution  is  added  to  the 
salt  solution  to  which  has  previously  been  added  4  drops 
1-16  hydrochloric  acid — heat  is  then  applied  until  the 
colour  due  to  ferric  iron  suddenly  bleaches — to  the 
colomless  .solution  is  added  a  mixture  of  1  c.c.  10  per 
cent,  potassium  cyanide  solution  and  2  c.c.  -880  ammonia. 
The  whole  is  again  heated  and  gently  boiled,  if  necessary, 
until  quite  colourless,  cooled,  and  treated  with  suljihidc 
in  the  usual  manner. 

The  experiments  detailed  for  ferrous  iron  were  now 
repeated  with  ferric  iron  reduced  with  sodium  sulphite 
as  described.  Solutions  containing  0-05  mg.  lead  and 
0-05,  0-25,  0-5.  0-75,  I-O.  2-0,  30.  40  mg.  of  ferric  iron 
respectively  gave  cjuite  colourless  solutions  which  on 
addition  of  sodium  sulphide  were  indistinguishable  from 
each  other  and  from  solutions  containing  the  same 
amount  of  lead  (0-05  mg. )  but  no  iron.  The  method  thus 
modified  worked  satisfactorily  in  presence  of  the  ordinary 
inorganic  salts.  Amongst  others  worked  on  were  potas- 
sium, sodium  and  magnesium  sulphate  chloride  and 
nitrate,  phosphoric  acid  and  ammonium  and  sodium 
phosphates — the  mode  of  working  in  all  cases  being  to 
add  4  mg.  of  ferric  iron  to  the  maximum  amount  of  any 
particular  salt  permitted  by  its  solubihty.  In  the  case 
of  salts  like  ammonium  phospliate.  for  instance,  a  greatly 
increased  amount  of  acid  must  be  added  to  keep  iron  in 
solution — in  this  particular  case  75  c.c.  of  1-16  hydro- 
chloric acid  was  added  to  12  grms.  of  the  salt,  a  propor- 
tionately increased  amount  of  ammonia  being  demanded. 
In  view  of  the  extremely  unsati.sfactory  results  obtained 
with  citric  and  tartaric  acids  these  were  again  examined. 
It  seemed  not  unlikely  that  here  again  better  results 
would  be  obtained  liy  adding  the  potassium  cyanide 
direct  to  the  solution  of  the  acid  and  not  after 
previous  netitralisation  with  ammonia,  as  from  previous 
work  it  was  thought  that  the  iron  would  then  be  more 
reactive. 

It  was  found  possible  to  add  several  milligrams  of 
ferrous  iron  just  as  satisfactorily  as  in  the  absence  of 
the  organic  acid.  But  in  the  case  of  ferric  iron,  the 
greatest  difficulty  was  experienced  in  finding  an  effective 
reducing  agent.  Sodium  sulphite  failed  to  discharge 
the  colour  produced  by  ferric  chloride  in  presence  of 
citric  acid.     At  last,  sodium  thiostJphate  was  foimd  to 
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ait    perfectly.     Tlie  actual  details  of   one   of  the  tests 
may  I'e  given  here. 

12  grnis.  of  citric  acid,  4  ing.  of  ferric  iron.  005  mg. 
lead  were  placed  in  a  Jena  liask  and  water  added 
so  as  to  give  a  volume  of  about  35  c.o.  2  c.c.  of  A;  10 
sodium  tliiosulphatc  wa.s  added  and  the  whole  heated  to 
incipient  boiling  and  the  llame  removed.  After  about 
5  minutes  the  solution  became  |)erfectly  water-white 
and  to  it  was  immediately  added  I  c.c.  10  |)er  cent, 
potassium  cvanidc  and  tlien  excess  of  -SSO  ammonia 
(13  c.c.)  and"  the  whole  gently  boiled  until  colourless. 

With  tartaric  acid  the  ammonia  must  be  added  in 
slight  excess  only  or  a  slightly  coloured  solution  will  be 
obtained  even  iii  the  absence  of  appreciable  amounts  of 
iron. 

Theoretically  four  mg.  of  iron  require  28  mg.  of  potas- 
sium cvanide  for  conversion  to  jiotassium  ferrocyanide 
whereas  IDO  mg.  (about  three  and  a  half  times  this  amount) 
were  regularly  used.  In  one  experiment,  keeping  the 
iron  constant,  the  cvanide  was  cut  down  to  one  half 
and  successful  results  were  obtained  if  the  cold  acid  ferrous 
solution  was  added  to  the  potassium  cyanide  mixed 
with  sufBcient  ammonia  to  give  finally  a  distinctly 
ammoniacal  solution.  As  considerable  dexterity  was 
required  to  obtain  satisfactory  results  no  further  cx))eri- 
mcnts  were  undertaken  with  amounts  of  cyanide  nearer 
to  theory.  In  fact  for  convenient  working  the  ratio 
of  25  to  1  shoukl  not  be  diminished.  A  few  words  may 
be  added  on  the  value  of  sodium  thiosulphate  in  the 
reduction  of  iron  for  work  of  this  kind.  In  my  exiiericnce 
complete  leduction  occurs  only  in  acid  solution,  but  unlike 
sulphurous  acid  or  sulphites  the  action  is  not  retarded  in 
the  presence  of  large  amounts  of  strong  acids,  etc.  Its 
reducing  action  dciiends  upon  its  conversion  to  tetrathionate 
in  accordance  with  the  following  ccpiation  which  is 
practically  quantitative  under  the  prescribed  conditions, 
2Na,Sj0;+2FeCl,=Na,S,,O6+2FeCL+2NaC'l. 

Thus  an  amount  very  little  in  excess  of  theory  effects 
complete  reduction  biit  considerable  lalitudc  in  the 
amount  added  is  given  without  precipitation  of  sulphur 
or  lead  sulphide  occurring,  provided  the  cyanide  and 
ammonia  be  added  succes.sively  as  soon  as  the  solution 
becomes  colourless.  A  certain  amount  of  this  llcxility 
is  possibly  due  to  the  solvent  action  of  sodium  tetra- 
thionate on  nascent  sulphur.  Its  unique  value  in  the 
presence  of  large  amounts  of  citric  and  tartaric  acids 
has  been  already  referred  to. 

In  conclusion  a  number  of  problems  concerning  the 
availability  of  the  alkaline  sulphide  method  of  colori- 
metricallv" determining  lead  in  the  presence  of  iron  have 
been  investigated.  An  essential  difference  has  been 
shown  to  exist  between  ferrous  and  ferric  iron,  ferrous 
compounds  alone  being  capable  of  conversion  by  potas- 
sium cyanide  to  colourless  sub.stances  not  affected  by 
alkaline  sulphide.  Ferric  hydroxide  has  the  power  of 
adsorbing  lead;  and  with  many  salts  if  the  proportion 
of  iron  exceeds  twice  the  lead  present,  precipitation  is 
complete  and  no  lead  is  left  in  solution.  This  jirojierty 
of  ferric  hydroxide  when  available  greatly  simplifies 
the  manufacture  of  lead  free  chemicals.  Teeil's  process 
requires  radical  modifications;  ferric  iron  if  jirescnt  must 
be  reduced  to  the  ferrous  condition  and  precipitation 
of  ferrous  hydroxide  must  occur  within  the  sjihere  of 
action  of  the  potassium  cyanide.  It  is  only  when  these 
two  essential  conditions  are  attended  to  that  the  addition 
of  tartaric  acid  becomes  superfluous.  Sodium  thio- 
sulphate posse.sses  s|)ecial  features  as  a  reducing  agent 
in  work  of  this  kind. 

The  author  desires  to  express  his  indcbte<iness  to 
Messrs.  Boots,  Ltd.,  for  the  use  of  their  laboratory  in 
which  the  work  was  carried  out. 

THE  QUIXONOID  SALTS  OF  THE  I'HTH.VLEINS 
\NI)  THE  CAUSE  OF  COLOrU  IN  THE 
TRIPHENYLMETHAXE    SERIES.* 

BY    AUTHIR  Q.    GBKEX,   M.SC,  F.I.C. 
In  a  recent  series  of  investigations  u]>on  the  phthalcins 
in  conjunction  with  P.  E.  Kingt  strong  evidence  has  been 

•  Taken  na  read, 
t  Ber„  1»06,  19,  23«S  ;    1907,  40,  3724  ;   thli  J„  1»08,  IT,  3, 


adduced  in  favour  of  the  quinonoid  structure  of  the 
coloured  salts  and  ethers  of  these  compounds.  This  ha- 
since  received  further  support  from  Kurt  Meyer  and 
Hantzsch*  and  from  Richard  Sleycr  and  ilarx.t  There 
still  remain,  however,  some  points  which  require  further 
elucidation.  One  of  these  is  the  remarkable  difference  in 
colour  between  the  alkali  salts  of  the  plithaleius  and  their 
quinonoid  dialkvl  esters  (bluish  red  to  violet  in  the  tirst 
case  and  orange"  in  the  second).  This  difference  in  shad, 
and  intensity  of  colour  wotild  sccui  to  indicate  that  th. 
structure  in  the  two  cases  cannot  be  entirely  aliki 
Another  point  which  is  difficult  to  explain  is  the  fact  thai 
the  monoalkvlphthaleins  (lactone  ethers)  do  not  forii 
coloured  alkiili  salts,  that  is  to  say  the  substitution  oi 
hydrogen  in  one  of  the  hydroxyl  groups  either  of  iilicnol-i 
or  of  quinol-i.hthaleiu  suffices  to  inhibit  the  formation  0(1 
coloured  salts  with  metals.  A  coloured  .salt  of  the  tyy*;* 
C„H4.C0„Na 

docs  not  appear  to  be  capable  of  existence.     On  the  ot 
hand,  salts  of  the  type  : 

C8H4.CO2CH3 

arc  deeply  coloured  (violet  red).     These  observations  ar 
exactly    comparable     with     those     made     earlier     wil' 
tetrabromoi)hcnolphthalein  by  Xietzki  and  Burckl 
They    also    stand    in    complete    accord    with    aiuil 
observations   made   in   other  branches  of   the   tri]  ! 
methane  group  by  v.  Baeyer  and  others.     For  in- 
benzaurine  (oxyfiichsone)  (I.)  gives  deep  red  alkah 
whilst  fuchsono  (or  diphenylquinomethane)  (11)  is 
orange  coloured  : 

C,H.  CgHs 


;,,dt. 


oul\ 


OXa 


-C  = 


\ 


J- 


That  this  difference  of  colour  is  not  due  simply  to  th 
occurrence  or  non-occurrence  of  salt-formation  is  -   "^> 
by  the  observations  already  cited  and  by  the  fact  1. 
ascertained  by  v.   Baeyer  that,  contrary  to  the  uii:;ii- 
statement  of  "v.  Pechmann,  the  oxydiphcnylphthalide: 
CeHi.CO 

dissolves  in  alkalies  with  the  formation  of  a  colour!-  ■ 
salt. 

Similar    relationships    also    hold     good    among-'     '' 
amidated    derivatives.     Thus,    although    the    anlr  '.i 
of  paraamidotriiihenylcarbiiiol  (fucbsonimonium  rlJ 
is  orange,  a  true  dvcstuff  is  not  produced  until  at  /■ 
amido  group  is  introduced  into  the  para  jKisition  of  a   ■    ' 
benzene  nucleus  : 


CjHs 


C.H5^ 


NH,t, 


I      J  I       I  =  NH„C1       NHo's^y  lv^  =  ""»-_ 

Fuchnonimonium  chloride.  Dofbner's  VuM,     ^ 

The  general  rule  is  therefore  established  that  for  tl 
production  of  deeply  coloured  compounds  (true  dyestull 
of  the  trii>henylmet"hane  .series,  it  is  m-cessary  to  have  a 
amido   or   unsubstituted    hydroxy   group   in    the   secon 


•  Ber    1807.  40.  3484.     Thl»  comniunicaflon,  thoimli  »PP«"5 
on  an  earlier  imR''  "(    the  same    Issue   m  oiir«.  '"l?"  ,,"J*  " 
July  2«tli.  whilst  our  imi.er  is  dated  July   19tl.      ''rturWir 
tlieroforc    be   accorded   to   us   for   tliosc   obsirvat loiis   »lil«i 
coiitaliu'd  in  both  i-ain'm. 

t  Ber.     1907.  40.   3«03  ;     1908,   41,   2440. 

:  Ber..  1897.  JO.   176. 
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benzene  ring,  or,  employing  the  language  of  Witt's  original 
colour  hypothesis,  an  auxochrome  group  is  required  in 
addition  to  the  chromophor  to  render  the  coloured 
compound  a  dyestuff. 

In  explanation  of  these  facts  a  remarkably  illuminating 
theory  has  recently  been  put  forward  by  v.  Baeyer.  * 
The  latter  suggests  that  the  deep  colour  of  the  triphenyl- 
methane  dyestuffs  as  distinguished  from  the  far  less 
intense  colour  of  the  parent  quinonoid  compounds  is  due 
to  an  oscillation  of  the  quinonoid  linking  between  the  two 
benzene  nuclei,  accompanied  by  a  eonespimding  opposite 
oscillation  of  the  ion  of  the  salt  forming  group  (e.r/.,  Na 
or  CI)  from  the  jiara  oxygen  or  nitrogen  of  one  ring  to  that 
of  the  other.  This  condition  in  the  case  for  instance  of 
Malachite  Green  may  be  represented  thus  : — 

CeHs 

'    I      I. 


C1(CH3)2N  = 


(CH3)2Ni 


CfiH: 

I 

c 


\ 


r, 


N(CH3)o 


=  N(CH3)2C1 


'This  theory,  which  seems  eminently  capable  of  extension 

to  other  groups  of  dyestuffs,  gives  for  the  first  time  a 

«lear  conception  of  the  function  and  mode  of  action  of 

auxochrome   groups,    since   in   accordance   therewith   the 

latter  may  be  defined  as  groups  capable  of  becoming  part 

j  of  a  quinonoid  configuration.     Even  such  obscure  cases 

)  of  colour  intensification  as  the  relationship  of  the  quin- 

hydrones  to  the  quinones  and  of  Wurster's  colour  salts 

I  to  the  quinonimides  may  possibly  receive  thereby  a  simple 

explanation. +      It  should  be  observed  that  these  formula? 

are  not  intended  to  indicate   an   equilibrium   mi.xture   of 

two  forms,  but  a  dynamic  condition  of  the  molecule  which 

mo  single  formula  can  exactly  represent. 

In  the  triphenylmethane  group  the  theory  would  likewise 
■seem  to  give  an  explanation  of  another  phenomenon  which 
has  also  been  especially  studied  by  v.  Baeyer.  j  This  is 
the  remarkal:)le  accumulation  of  basicity  in  the  molecule 
brought  about  by  the  introduction  of  aniido  or  methoxy 
^oups.  Thus  it  has  long  been  known  that  the  basicity  of 
rosaniline  greatlj'  exceeds  that  of  the  mono-  and  di- 
.amidated  triphenylcarbinols,  and  of  the  ordinary 
amine  bases  in  general  (formation  of  carbonates,  etc.). 
Baeyer  ha.s  shown  that  the  increase  of  basicity 
brought  about  in  triphenylcarbinol  itself  by  introduction 
of  one,  tH  o,  or  three  para-methoxy  groups  is  approximately 
represented  by  the  numerical  ratio  6'5  :  (6'5)2  :  (6'5p.  If 
we  accept  v.  Baeyer's  hypothesis  of  oscillatory  quinonoid 
structure  it  appears  that  this  high  basicity  of  the  dyestuff 
bases  may  be  due  to;all  the  amido  groups  taking  part  in  turn 
in  the  salt  formation,  so  that  in  the  hydrochloride  of 
rosaniline  for  instance  a  single  chlorine  ion  is  held  by 
three  amido  groups.  In  a  similar  manner  we  may  refer 
the  remarkable  acidity  of  the  phenolic  hydroxyl  groups 
an  phenolphthalein  (which  is  shown  by  our  experiments 
to  be  greater  than  that  of  the  carboxyl  group)  to  the 
oscillation  of  the  metallic  ion  in  the  coloured  alkaline 
salts  between  the  two  oxygen  atoms,  which  hence  hold 
it  more  firmly. 

Ann.,  1907,  354,  164.  v.  Baeyer  in  illustrating  this  theory 
makes  use  of  the  old  Graebe  formula  for  quinone.  Tliis  is 
obviously  unnecessary  and  is  open  to  the  objection  that  it  restricts 
the  emi>loynient  of  the  theory  to  para  compounds.  Ortho 
4yestutfs  of  the  general  form  ; 


k. 


would  upon  the  Graebe  type  be  only  capable  of  this  one  con- 
Aguration,  whilst  upon  the  Fittig  type  they  would  be  capable 
Of  two  : 

/\=x-/\  /\-x=.   ■ 

and        I 


I    i: 


Y— ' 


■\/- 


\y- 


-Y  = 


I         I 


.ny  facts  relating  to  the  dyestuffs  of  the  azoiiium  group  speak 
in  favour  of  such  a  wandering  of  the  quinonoid  bonds. 

t  CI.    Willstiitter    .and    Pii-card.    Her.,    190!!i,    41,    1458 ;     also 
.cree,  Am.  (hem.  Jour..  1908,  39,  631  and  789. 
t  Ber.,  1902,  35,  3020  ;    1905,  37,  1158. 


This  brings  us  to  the  consideration  of  another  point, 
namely,  the  connection  of  salt  formation  with  tiie  manifes- 
tation of  intense  colour.  Although  many  coloured  bodies 
are  known  which  are  not  salts,  it  has  been  recognised  f'-om 
a  very  early  date  (c/.  Witt)  that  salt  formation  is  frequently 
accompanied  by  great  intensification  of  colour.  Thus 
in  the  triphenylmethaije  group  the  quinonimidc  bases 
corresponding  to  Malachite  Green,  Aniline  Blue,  Victoria 
Blue,  Doebner's  Violet,  etc.,  are  all  yellow  or  orange  or 
brownish  red  of  no  great  intensity.  Only  on  conversion 
into  a  salt  is  the  intense  colour  of  the  true  dyestuff  called 
forth.  In  the  apparent  exceptions  in  which  the  base  has 
the  same  intense  colour  as  the  dyesalt  the  base  has  the 
structure  of  a  cjuinonimoniura  hydrate  to  which  the  same 
considerations  will  apply  as  to  the  dye-salt  itself.  V.  Baeyer 
has  moreover  noted  the  almost  exact  correspondence  of 
the  absorption  spectra  of  the  alkaline  salts  of  the  hydroxyl- 
ated  eompouncls  with  the  acid  salts  of  the  amidated 
compounds.  Thus  an  aqueous  solution  of  the  sodium  salt 
of  aurine  has  tlie  same  crimson  red  colour  as  tlie  hydro- 
chloride of  rosaniline.  Upon  the  ordinary  formulie  for 
these  compounds, 

CoHi.OH  CeH^.NH, 

NaOl      J  \/  =  °       NHol       I  I      J  =  XH2C1 

the  cause  of  this  analogy  is  not  apparent,  since  in  the 
first  instance  the  non-quinonoid  nucleus,  in  the  second 
instance  the  quinonoid  nucleus  is  engaged  in  the  salt 
formation.  This  distinction,  however,  disappears  when 
we  regard  the  Na  or  CI  ion  as  oscillating  constantly 
between  the  two  groups,  for  then  both  groups  may  be 
considered  as  engaged  in  the  salt  formation.  In  stating 
his  theory  v.  Baeyer  appears  to  regard  this  movement  of 
the  acid  or  metallic  ion  as  only  a  necessary  concomitant 
of  the  oscillation  of  the  quinonoid  bonds,  but  the  cjuestion 
arises  whether  there  are  not  good  grounds  for  regarding  it 
as  the  primary  cause  of  the  cjuinonoid  oscillation,  for 
otherwise  there  seems  no  reason  why  the  latter  should 
not  occur  also  in  the  case  of  the  free  amido  or  hydroxy 
compounds.  The  assumption  that  this  swinging  ion  is  the 
primary  cause  of  the  quinonoid  oscillation  enables  us 
to  arrive  at  a  complete  theory  of  the  influence  of  salt 
formation  upon  colour.  At  the  same  time  it  offers  a 
satisfactory  compromise  to  the  upholders  of  the  theory 
of  the  dependence  of  colour  upon  ionic  dissociation. 

In  full  accord  with  the  theory  hero  formulated  are  some 
observations  recently  made  by  P.  E.  King  and  myself 
upon  the  basic  analogues  of  phenolphthalein.  The 
diamidodiphenylplithalide  is  not  readily  obtainable,  but  the 
corre.sponcling  tetramethyl  derivative  (the  diriethylaniline 
phthalein) : 


CeHis 


,CoH4.N(CH3), 


CO.q/  ^CeHt.NlCHs), 
is  easily  prepared  according  to  Fischer's  method  by 
condensing  phthalic  anhydride  with  dimethylanihne  in 
presence  of  zinc  chloride.*  We  thus  obtained  it  in 
colourless  prismatic  crystals  which  melted  at  190° — 191°  C. 
It  would  be  expected  from  the  above  considerations  that 
just  as  the  addition  of  alkalies  to  phenolphthalein  calls 
forth  an  intense  colour  formation,  so  should  the  addition 
of  acids  to  the  diraethylaniline  phthalein.  Fischer 
however  states  that  the  salts  of  this  compound  are  colour- 
less and  we  find  in  fact  that  the  base  dissolves  both  in 
dilute  and  in  strong  acids  without  any  production  of 
coloiu'.  Nevertheless  the  formation  of  intensely  coloured 
salts  can  be  brought  about  by  adopting  certain  specific 
conditions.  If  for  instance  a  fragment  of  ."luniinium 
chloride  be  added  to  the  alcohohc  solution  of  the  base,  the 
solution  at  once  assumes  a  deep  violet- blue  colour.  That 
this  is  due  to  formation  of  the  quinonoid  salt, 
.C6H4  =  N(CH3),C1 
C6H4(C0,H)  -  Cf 

\C6H4-N(CH3)o 
and  not  to  any  specific  action  of  the  aluminium  chloride 
is  proved  by  the  fact  that  the  same  effect,  though  less 

•  Ann.,  20J,  83.     Cf.  also  Haller  and  Guyot,  Compt.  Kend. 
119,    205. 
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intense,  is  produce<l  bv  adding  formic  acid  or  a  single  drop 
of  hydrochloric  acid  to  tlie  alcoholic  solution.  The  colour 
disappears  on  adding  more  acid,  a  fact  which  is  exactly 
comiMirable  to  the  decolorisation  of  the  alkaline  phenol- 
phthaleln  solution  bv  an  excess  of  c.^ustio  alkali.  The 
blue  solution  is  also" decolori.-^cd  on  dilution  with  water. 
A  further  analogy  to  phenolphthalein  is  pxliibiterl  ujwn 
etheritication.  Just  as  the  alkaline  salts  of  phenolphthalein 
ester  are  much  less  jirono  to  hyilrolysis  {decolorisation  by 
excess  of  alkali)  so  also  a  dye-stuff  much  stabler  to  water 
and  acids  is  obtained  bv  conversion  of  the  dlmethylanilino- 
phthalein  into  its  ester.  This  has  been  ascertained 
qualitatively  bv  etheritication  of  the  phthalein  with 
dimethvlsufphate.  although  owing  to  dillicultics  In  rinihng 
the  ))roper  pxiieriiucntal  conditions  for  complete  alkylation, 
the  dyestulf  has  not  vet  been  prepared  in  a  sulliciently 
iiure  s"tate  for  analvsis.'  This  dyestulV  is  probaldy  identical 
with  that  dcscrilwl  in  Cer.  Pat.  No.  <.l8,8ti3  of  1897  and 
obtained  by  condensation  of  the  half-aldehyde  of  phthalic 
acid  with  diniethvlanilinc.  etheritication  of  the  leuco  base 
and  oxidation  with  lead  peroxide.  The  i>roduct  is  described 
as  a  dark  blue  powder  which  dyes  silk  and  cotton  in 
bluish-green  shades. 

All  these  relationships  are  well  explained  if  wo  assume 
that  both  in  the  case  of  the  dihydro.xy  and  of  the  diamido 
derivatives  of  the  iilithalcin  group  the  oscillation  of  tho 
quinonoid  bonds  renders  the  molecule  esixjcially  [irone 
to  hydration.  This  tendency  would  be  augmented  when  a 
free  ■  carboxylic  group  was  present,  since  such  a  group 
would  tend"  to  ]>i event  reversion  of  the  carbinol  to  the 
quinonoid  tvpe  bv  formation  of  the  stable  lactone  ring 
with  the  cari.mol  I'lvdroxvl.  In  the  case  of  the  carboxylic 
estei-s  this  lactone  formation  would  occur  with  greater 
difficulty  since  it  woukl  necessitate  the  elimination  of 
alcohol.  These  considerations  explain  tlie  occurrence  of 
complete  decolorisation  of  the  phthalein  salts  by  alkalies 
or  acids  in  contradistinction  to  the  more  or  less  partial 
decolorisation  of  the  ordinary  triphcnylmethane  dyestuffs 
by  excess  of  thc->^e  reagents.  In  the  case  of  the  dycstults 
an  equilibrium  is  established  and  complete  decolorisation 
only  effected  slowlv  and  with  difficulty.  ^ 

(Jne  further  point  in  agreement  with  v.  Baeyer  s  theory 
is  the  fact  observed  bv  Green  and  King  that  the  orange 
quironoid  esters  of  ]>henolphtha!ein  give  rise  with  acids 
to  ONoniiim  salts  of  a  pinkish  red  colour.  The  formation 
of  oxouium  salts  therefore  inlluences  the  colour  in  a  similar 
direction  to  the  formation  of  alkaline  salts,  though  much 
less  intenselv.  Analogous  observations  have  been  made 
bv  V  Baevcr  upon  the  mcthoxy  derivatives  of  triphenyl- 
cirbinol.  though  explained  by  him  in  a  different  manner. 
In  all  these  cases  it  appears  probable  that  the  deepening 
of  the  colour  is  due  to  an  oscillation  of  the  quinonoid 
bonds  between  the  two  benzene  nuclei,  this  fluctuation 
being  set  up  bv  the  movement  of  the  acid  or  basic  ion. 

We  will  now  consider  the  bearing  of  these  views  upon 
the  case  of  quinolphthalein.  Here,  to  judge  from  the 
behaviour  of  the  compound  and  its  ethers,  a  condition  of 
tilings  exists  which  is  closely  similar  to  that  occurnng  with 
phenolphthalein.  and  this  in  spite  of  the  fact  that  a 
paraquinonoid  configuration  is  impossible.  Being  dis- 
inclined  to  assume  a  metaquinonoid  structure,  (.i-een  and 
Kin"  suggested  for  the  alk.ali  salts  of  qvJnolphthalein  the 
fornnila  (I.),  thus  repre~enting  them  .-xs  aniiydrides  of 
an  oxonium  hydra' e  (TI.l  : 

CgHi.CO.Na  „       CflHi.COoNa 

NaO,^-C=(^,-0  NaO, 


0Q,^  =  Q0H 


OH 

I.  ".• 

Tills  formula,  although  at  first  sight  appearing  to  explain 
the  need  of  two  hvdroxyl  groups  for  the  jModuction  of 
coloured  salts,  does  not  seem  on  closer  consideration 
entirelv  satisfactorv.  for  it  gives  no  adequate  explanation 
for  the  non-existence  of  a  coloure<i  sodium  salt  of  the 
nionomcthvl  ether  in  tho  foriu  : 

CoH4.CO...Na 

^IaOf^^-C=/^OCH, 


Green  and  King  based  the  above  orthoquinonmq 
formula  for  the  quinolphthalein  salts  u])on  the  presumption 
of  an  analogous  configuration  to  the  corresponding  acid 
oxonium  salts,  to  which  they  proved  an  orthoquinono" 
structure  must  certainly  be  assigned  : 

C6a,.C0»H  (or  CO.CHj) 

UH  lor  OfHjj/N-  C  =  i^\0H)  (or  OCH3) 

CI 

All  doubt  with  regard  to  the  latter  has  now  been  remov 
by  the  preparation  of  the  quinonoid  ester  oxonium 
of  tho  parent  comjiound  lliiorane  and  of  it.s  luuiiologuA* 
The.se  simple  oxonium  salts  of  lliioiane  e.stcr  for  which  an 
orthoqulnonoid  structure  is  alone  jxissible,  are  deeply 
coloured  yellow  compounds  of  considerable  similarity  to 
the  quinolphthalein  o.xonium  salts,  but  possessing  inferior 
stability  and  a  less  intense  colour. 

The  assumption  of  a  metaquinonoid  stnicture  for  the 
alkali  salts  of  quinolphthalein  : 

Cglii.COjNa 


is  now  definitely  advocated  by  R.  Meyer,  and  gains  some 
support  from  the  recent  investigations  of  Hantzsch  uiion 
the  chromo  salts  of  nitrophenols.  Thus  the  potassium 
salt  of  tho  4  :  li-tribromo-3  :  5-dlnitrophenol  exists  In  two 
forms,  a  yellow  and  retl  form,  to  both  of  which  Hantzsch 
assigns  a  quinonoid  structure.!  It  may  also  be  noted 
that  amongst  the  mcta-sub.^titutcd  derivatives  of  tri]>hciiyl- 
carbinol  v.  Baeyer  has  frequently  observed  tho  occurrence 
of  coloured  salts.  Thus  both  the  metadimethoxy-  and  the 
metatrimethoxy-triphenylcarbinol  dissolve  in  concentrated 
sulphuric  acid  with  a  deep  bluish  red  colour  forming 
colourc<l  .salts  which  only  differ  from  tho.sc  of  the  para 
series  in  being  decolorised  by  alcohol. J  Although 
V.  Baeyer  regards  these  manifestations  of  colour  in  the 
meta  series  as  differing  entirely  in  kind  from  those  in  the 
para  series,  his  grounds  for  this  belief  arc  not  very 
convincing  and  it  would  seem  conceivable,  even  without 
admitting  the  independent  existence  of  meta  quinoiM% . 
that  an  unstable  metaquinonoid  phase  might  be  jiosslblelll 
these  compounds.  This  phase  might  indeed  be  lendered  man  \ 
permanent  by  tho  oscillation  of  the  quinone  structon 
between  the  two  benzene  nuclei.  Such  a  kinetic  condition 
of  the  molecule  would  be  very  analogous  to  that  suggentad 
for  the  phenolphthalein  .salts,  and  hence  would  explata 
their  remarkable  similarity.  Opposed  to  this  assumptiw 
is  however  the  fact  that  it  necessitates  a  change  of  typ»l 
from  ortho-  to  metaquinonoid  (a  change  that  is  to  say 
to  a  less  stable  configuration)  when  the  orange  red  oioniiim 
chloride  of  quinolphthalein  or  of  Its  ester  Is  convertcil  by 
alikalles  into  the  res)x-ctive  violet  alkali  salts.  On  the 
whole  it  apiiears  that  the  facts  at  our  disposal  may  be 
best  reconciled  by  the  assumption  for  the  violet  salts  of  a 
kinetic  ortlio-<|uinonoid  structure  as  rejirc'ented  by  tho 
formula : 

CeHj.eOoNa  CeH4.C0jN» 


- 


NaO;'^\=  C  - 


I 
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•  Ber.,  ions,  41.  1434. « 

t  Bor..  lUi'T,  40.  .13P.  Tlic  existfiiro  ot  Uro  series  of  roLiirccI 
salt*  o(  tlic  iiitrii|iliinol9  niight,  it  wnuld  iwcni.  l>c  cxiilnimd  11  "r. 

Bimplv  timn  in  tlu-  niiuuior  simncitcd  liv  Hftiili»cii.     In  a  iiuui ul 

nitrouliiiu'l  salt  tlic  double  union  of  tho  N  to  tlic  f  nlH.uld  rcndrr 
tlie  couiiHiund  callable  of  existence  in  two  geometrically  itonicric 
forms : 

I       l  =  N<^  and 

\/  ^ONa 
In  each  case  the  N«  ion  may  be  regarded  not  an  fixed  to  the  nltro 
Broili)  but  as  oscillntini;  hitwpcn  this  and  tlic  iihmolir  oxygen. 
The  (iWiTiiifi'  in  colour  lielwecn  the  twn  fonim  may  lliiw  Im- 
attributed  to  the  loniiiT  jmtli  which  the  metallic  Ion  niuit  tr«vcn« 
In  the  one  ca'c  compared  with  the  other. 
}  Ber.,  1905,  JB,  1158. 


,/^,  =  0   ,ONa 
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THE  ACTION  OF  CAUSTIC  SODA  LYE  ON  COTTON. 

BY  JTXITS  Hf  BSEB,  3I.SC.  TECH.,  F.I.C.,  A^'D  F.  TELTSCHER, 
PH.D. 

The  extent  to  which  caustic  soda  is  absorbed  by  cotton 
from  strong  lyes,  and  the  degree  of  tenacity  with  which 
the  absorbed  soda  is  retained  by  the  fibre,  were  tirst 
studied  quantitatively  by  J.  H.  Gladstone  (J.  Chem.  Soc, 
5,  17).  Gladstones  method  of  examination  consisted  in 
immersing  20  grm.  lots  of  cotton  in  caustic  soda  solutions 
of  various  concentrations,  expressing  the  liquor  and 
repeatedly  washing  the  material  with  absolute  alcohol. 
After  drying  in  a  vacuum  the  amount  of  soda  retained 
was  determined  either  by  noting  the  increase  in  weight 
of  the  cotton,  or  by  washing  the  soda  out  with  water, 
evaporating  with  sulphuric  acid,  and  weighing  as  sodium 
sulphate.  On  steeping  cotton  in  a  lye  too  dilute  to  produce 
Mercer's  well-known  effect  and  subsequently  treating  as 
above  indicated,  no  increase  in  weight  was  observed,  and 
Gladstone  therefore  concluded  that  soda  was  not  absorbed 
by  cotton  from  such  weak  lyes.  On  substituting  the 
dilute  lye  by  concentrated  soda  solution  capable  of  pro- 
ducing the  Mercer  effect  it  was,  however,  noted  that 
the  20  grm.  lot  of  cotton  increased  in  weight  to  24-4  grms. 
and  "  contained  an  amount  of  soda  which  when  dissolved 
out  by  water,  neutralised  by  sulphuric  acid  and  evapo- 
rated in  a  platinum  dish  gave  4-8  grms.  of  sulphate  equal 
to  2-1  grms.  of  absolute  soda." 

In  a  number  of  experiments  performed  as  just  described, 
Gladstone  foimd  that  20  grm.  lots  of  cotton  yielded  the 
quantities  of  sodium  sulphate  stated  in  the  following 
table  after  treatment  with  lyes  of  different  concentrations. 


Experiment  No. 

Strength  of 

soda  solution, 

sp.  gr. 

Amount  of 
sodium  sulphate. 

m 

IV 

V 

(25°  Tw.) 
1-124 
do. 
do. 
do. 
(68-5   Tw.) 
1-342 
1-342 

1-124 

(?) 

grras. 
2-70 
2-71 
2-05 

VI 

nn 

a. 

3-12 

4-25 
4-70 

2-00 

m.(weight  of  cotton,  14-67 
grms.) 

3-15 

His  mode  of  treating  the  cotton  after  immersion  in 
the  .soda  differed  in  the  various  experiments.  Thus,  in 
Mo.  III.  he  extracted  with  absolute  alcohol,  in  No.  IV. 
le  re-raercerised  the  cotton  used  in  No.  II.,  in  No.  V. 
'  ordinary  rectified  spirits  "'  was  used  for  washing  and 
n  Kos.  VI.,  VIII.,  and  IX.  hot  alcohol  of  sp.  gr.  0-825 
,92-5  per  cent.)  was  used,  whilst  in  experiment  No.  XII. 
absolute  alcohol  was  used  for  washing  the  cotton. 

Gladstone  attached  special  importance  to  experiment 
lumbered  XII.,  although  in  this  case  he  does  not  state 
he  strength  of  the  soda  used.  From  the  results  of  these 
xperiments,  he  concluded  that  "  it  appears  that  lignine 

capable  of  forming  a  combination  with  soda,  the  pro- 
ion  of  the  alkali  varying  with  the  strength  of  the 
olntion  employed  but  in  no  instance  exceeding  one  atom, 
nd  that  this  compound  is  decomposed  by  water,  being 
lesolved  into  its  original  compounds."  The  formula 
j'hich  he  gives  to  the  soda  cellulose  is  C^jH^oOouNaO 
I'hich  corresponds  in  modem  nomenclature  to 
p.Hi„05),NaOH. 

W.  Vieweg  (Ber.,  1907,  40,  3876)  determined  the  amount 
■E  caustic  soda  which  "  combines  "  with  cotton  during 


:! 


immersion  in  the  solution  for  3  hours  in  the  following 
manner.  3  grms.  of  cotton  wool  were  immersed  in 
150  grms.  of  soda  lye  of  known  strength.  The  cotton 
was  shaken  with  the  solution  for  one  hour  and  ihen 
allowed  to  remain  in  it  for  two  hoiu-s.  50  e.c.  of  the 
residual  soda  solution  were  now  titrated,  the  difference 
indicating  the  amount  of  soda  taken  up  by  the  cotton. 
With  a  solution  of  caustic  soda  containing  16  per  cent, 
of  sodium  hydroxide  Vieweg  obtains  a  value  which  con-e- 
sponds  to  the  formula  (C'5H,oO;;),NaOH  and  is  identical 
with  certain  of  the  results  obtained  by  Gladstone.  He 
states  that  with  solutions  containing  more  than  35  per 
cent,  of  sodium  hydroxide,  the  soda  cellulose  has  approxi- 
mately the  composition  (C5H,(,05)2(NaOH);. 

From  the  fact  that  the  curve  representing  the  amount 
of  sodium  hydroxide  taken  up  by  the  cotton  wool  exhibits 
two  horizontal  parts,  Vieweg  concludes  that  a  chemical 
reaction  takes  place  during  mercerisation. 

The  method  adopted  by  Gladstone  seems  to  lend  itself 
very  well  for  the  purpose  of  ascertaining  the  amount 
of  soda  which  cotton  absorts  from  caustic  soda  solutions, 
although  on  comparing  the  results  it  will  be  found  that 
they  differ  considerably  ;  Viewegs  titration  method  is, 
however,  certainly  open  to  objection.  Considering  the 
enormous  technical  importance  of  mercerisation  at  the 
present  moment,  it  seemed  of  considerable  interest  to 
repeat   and   to   continue   Gladstone's   experiments. 

Unfortunatel}'  Gladstone  gives  comparatively  few  data 
as  to  the  manner  in  which  the  experiments  were  carried 
out,  and  in  one  experiment  only  are  we  informed  as  to 
the  kind  of  cotton  which  he  has  employed.  No  descrip- 
tion is  given  as  to  the  treatments  which  the  cotton  had 
undergone  previous  to  immersion  in  the  soda  solutions, 
and  no  statement  is  made  as  to  whether  the  experiments 
were  carried  out  with  one  and  the  same  quaUty  of  cotton. 
These  are  points  which  may  exercise  a  considerable 
influence  upon  the  results.  In  his  experiments  Vieweg 
uses  cotton  wool  as  employed  for  medical  purposes  ;  this, 
however,  usually  contains  oxycellulose  and  is  thus  of 
doubtful  uniformity.  In  the  investigation  set  forth  in 
this  paper  special  care  was  therefore  taken  to  obtain  a 
pure  and  uniform  material  for  all  the  experiments  carried 
out.  For  this  purpose  a  large  quantity  of  a  loosely 
twisted  cotton  yarn,  made  from  a  very  fine  Egyptian 
cotton,  was  boiled  twice  with  sodium  carbonate  solutioiv 
in  a  high  pressure  kier,  thoroughly  washed,  and  bleached 
with  a  sodium  hypochlorite  solution  obtained  by  electro- 
lysing a  solution  of  common  salt.  The  bleaching  operation 
nas  carefully  regulated  so  as  to  avoid  the  formation  of 
oxycellulose,  and  both  boiling  and  bleaching  were  per- 
formed under  the  customary  technical  condi'ions.  The 
yarn  was  well  washed  and  transferred  to  a  drying  stove 
in  which  it  remained  for  seven  days  at  a  temperature  of 
about  60°  C.  -After  this  treatment  the  cotton  contained 
6-77  per  cent,  of  moisture  and  0-086  per  cent,  of  ash. 
The  yam  was  now  cut  into  pieces  of  about  2  in.  in  length 
and  150  samples,  each  corresponding  to  10  grms.  of 
absolutely  dry  cotton,  were  weighed  out  in  the  stove. 
These  were  then  carefully  wrapped  up  and  used  as 
required  in  the  experiments. 

A  considerable  number  of  preliminary  experiments  had 
to  be  canied  out  with  a  view  to  ascertain  the  method 
which  gave  the  most  reliable  results. 

Gladstone,  in  Experiment  No.  VI.,  states  that  he  used 
hot  absolute  alcohol  for  washing,  and  that  20  grms.  of 
cotton  which  had  been  immersed  in  caustic  soda  of 
1-124  sp.  gr.  after  having  been  freed  from  the  soda  retained 
mechanically,  yielded  3-12  grms.  of  sodium  sulphate. 
10  grms.  of  the  cotton  were  immersed  for  20  hours  in  200  c.c. 
of  caustic  soda  solution  of  51-5°  Tw.  ;  after  pr3ssing  out 
lightly  the  cotton  was  transferred  to  a  Soxhlet  and 
extracted  with  absolute  alcohol.  The  extraction  was 
earned  on  until  the  alcohol  syphoned  from  the  cotton 
did  not  react  with  phenolphthalein.  It  was  now  treated 
as  described  by  Gladstone  (loc.  cit.)  and  found  to  yield 
0-043  grms.  "of  sodium  sulj>hate,  corresponding  to 
0-024  grms.  of  sodium  hydroxide. 

Eight  other  experiments  in  which  the  cotton  was 
immersed  in  solutions  of  various  strengths  gave  similarly 
low  results.  Practically,  all  the  soda  is  extracted  by  hot 
alcohol  from  the  cotton  ;   it  is  therefore  evident  that  the 
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"  soda  cellulose  "  is  decomposed  by  hot  alcohol  and  that 
no  reliable  results  could  be  expected  by  this  method. 
Two  parallel  experiments  wtre  now  carried  out  iiy  inimei's- 
ing  20  grras.  of  cotton  as  in  the  first  cxiwriment  but 
washing  it  afterwards  with  absolute  alcohol  at  ordinary 
temperature.  The  cotton  containing  the  soda  was  plaied 
in  glass  stoppered  bottles  and  repeatedly  shaken  with 
absolute  alcohol  (about  280  c.e.  of  alcohol  for  each  10  grnis. 
of  cotton) :  the  alcohol  was  frequently  changed  until 
phenol|>htlialein  produced  a  very  faint  pink  coloration 
when  added  to  the  alcohol.  The  washing  of  the  samples 
occuj)ied  about  IS  days.  One  of  the  washed  samples 
was  decomposed  with  water  in  the  Soxhlet  anil  the  water 
eva])oratctl.  the  residue  treated  witli  sulphuric  acid  in  a 
platinum  basin  and  the  amount  of  sodium  sulphate 
remaining  was  found  to  be  0-7S52  grms. 

The  seeond  sample  ««s  incinerated  in  a  jilatinum  basin, 
the  residue  repeatedly  treated  with  sulphuric  acid,  and 
finally  heated  until  the  weight  remained  constant.  The 
sample  gave  O-7807  grm.  of  sodium  sulphate.  This 
result  agreeing  so  well  with  the  one  found  by  decom- 
position with  water,  it  was  decided  to  employ  this'  'method 
as  the  more  convenient  one  in  all  experiments.  In 
carrying  out  the  tests  with  phcnolphthalein  the  following 
interesting  observation  was  made.  Cotton  which  still 
contains  free  caustic  soda  gives  a  very  strong  reaction 
with  phcnolphthalein,  whilst  cotton  which  had  been  ficcd 
from  all  the  soda  removable  by  washing  with  absolute 
alcohol  doe«  not  react  with  phenolpbtbalcin  whilst 
immersed  in  the  alcohol.  On  removing  the  cotton  from 
the  alcoho)  and  exposing  it  to  the  air  for  a  shoit  time 
moisture  is  attracted  in  sufficient  quantities  to  produce 
<lecomposition  of  the  soda  cellulose  ;  the  free  alkali 
then  reacts  readily  with  the  ])henolphthalein. 

Gladstone,  in  his  Experiment  Xo.  V..  used  rectified 
spirit  for  the  washing  in  jilace  of  absolute  alcohol,  and  it 
seemed  therefore  of  interest  to  ascertain  whether  the 
results  obtained  by  washing  with  90  per  cent,  alcohol 
would  differ  appreciably  from  those  obtained  when 
absolute  alcohol  was  emploj'ed.  For  this  purpose  two 
lots  of  cotton  (20  grms.)  were  treated  as  in  the  last  two 
experiments  and  washed  with  00  per  cent,  alcohol.  After 
washing  for  about  18  days,  the  alcohol  from  both  samples 
still  showed  a  distinct  alkaline  reaction  with  phenol- 
phthalcin.  One  of  the  samples  was  then  incinerated 
and  found  to  yield  0-7S3  grms.  of  sodium  sulphate  :  from 
this  it  is  seen  that  the  weaker  alcohol  gives  a  slightly 
lower  result — no  doubt  due  to  a  slow  decomposition  of 
the  **  soda  cellulose."'  After  washing  the  other  sample 
for  five  months  the  alcohol  still  showed  a  distinct  alkaline 
reaction.  On  incinerating  this  sample  it  was  found  to 
contain  much  less  sodium  sulphate  (0-3435  grm.)  than 
the  sample  which  had  been  washed  for  IS  days.  Washing 
with  ;»0  per  cent,  alcohol  can  therefore  not  be  expected 
to  give  satisfactory  results.  (Jne  very  im])ortant  conclusion 
can,  however,  be  drawn  from  the  two  ex]jeriments, 
namely,  that  there  is  no  danger  of  any  interference  with 
the  results  by  minute  ([uantitics  of  water  which  the 
absolute  alcohol  may  attract  from  the  air  during  the 
operation  of  washing  and  during  the  changing  of  the 
alcohol. 

Gladstone  immersed  the  cotton  one  hour  in  the  soda 
whilst  Vieweg  shook  the  cotton  for  1  hour  with  the  soda 
and  allowed  it  to  remain  in  contact  for  two  hours  after 
shaking.  Vigorous  shaking  of  the  cotton  whilst  in 
contact  with  the  soda  solution  is  open  to  the  objection 
that  disintegration  of  the  fibres  is  unavoidable.  The 
authors  therefore  prefer  immersion  of  the  cotton  for  a 
prolonged  period  with  occasional  shaking.  This  has  one 
further  important  advantage  in  that  slight  variations  of 
the  temperature  during  immci-sion  are  without  appreci- 
able infiuence  upon  the  results  obtained.  It  remained, 
however,  to  be  seen  whether  the  amount  of  .soda  ab.sorbed 
by  cotton  varies  much  with  the  time  of  immersion  in  the 
soda  solution,  because  .Miller  (Ber..  Iil07.  40,  71)02)  first 
drew  attention  to  the  fact  that  if  cotton  is  immersed 
in  soda  lyes  of  high  concentrations  for  a  prolonged  period, 
the  amount  of  soda  absorbed  by  the  cotton  is  slightly 
less  than  when  immersed  for  a  shorter  perioil.  In  cider 
to  ascertain  tlu  infiuence  of  time  a  numl)er  of  cxiK>ri- 
ment«  were  carried  out,  and  the  following  results  obtained. 


Strength  of  catutic  soda  solulion  50°  Tw.  cotton. 


Time  of  immersion. 


Sodium  hydroxide  absorbed. 


30  seconds  . 

1  hour . . . . 

24  hours.. . 


grms. 
0-269 
0-253 
0-2S0 


It  will  be  seen  from  these  results  that  no  objection  c«' 
be  taken  to  immersion  of  the  yarn  in  the  caustic  sod 
solution  for  a  i)rolonged  period.     All  the  results  obtain)- 
during  the  ])rcliminary  experiments  indicate  very   inui 
lower  absorptions  than  those  recorded  by  Gladsti'i"    ■;• 
by  Vieweg.     It  became  of  interest  to  ascertain  Olail 
method  of  working.     For  this  purpose  it  was  con-i     n 
advisable  to  use  litmus  as  indicator  in  place  of  |>lienol 
phthalein,   on   the   presumption   that   this   indicator   ws- 
employed  by  Gladstone.     In  the  first  experiment  20  grm- 
of  cotton  were  immersed  for  20  hours    in    eaustie    >oil 
solution  of  45^  Tw.  and  washed  with  ab.solute  alcohol  f. 
about   two  days  or  until  no  alkaline   reaction  coulil   1 
detected  with   litmus.     This  sample  again  gave   a  mud 
lower  result   than   that  obtained   by  Gladstone,   miiiiiifjjA 
1-02  grms.  of  sodium  sulphate  from  20  grms.  of  cottan.'f 
but   a    much    higher   value    than    those   obtained    in   th' 
other   experiments.     In    a    further   experiment    the   coi 
ditions  observed  in  one  of  (iladstone's  experiments  wco 
exactly  adhered  to  :    20  grms.  of  cotton  were  inimerae< 
in  (iOO  c.e.  of  caustic  soda  lye  of  1-124  sp.  gr.  (241    Th 
for  1  hour,  slightly  i)ressed  out  and  very  quickly  \i     i 
in  about  8  changes  of  absolute  alcohol,  u.sing  foi   .  . . , 
washing  operation   aliout    1    litre   of   alcohol  ;     after  tlud- 
last  washine  the  alcohol  showed  practically  no  alkaBniK 
reaction  with   litmus.     The  .sample  was  then  allowed  fcj- 
remain  over  night   in  a   tightly   stopi>ered   bottle  out  o.l 
contact    with    the   air.     On   examination   of   the   alcoho  ,. 
which  had  run  out  of  the  cotton  it  was  found  to  _     ■ 
very   strongly   alkaline   reaction.     The   sample  of   •    ■: 
was  then  incinerated  and  yielded  2 '39  grms.   of  .sudiun 
sulphate.     The    average    amount     of    sodium     sulphati 
obtained    in    Gladstone's    experiments    wa.s    2-3,"i    jin 
A  further  experiment  was  carried  out  l)y  immersn 
cotton  for  one  hour  in  (iOO  c.e.  of  caustic  soda  m  . 
of   sp.    gr.    1-342    (t>8=Tw.).     The    wa,shing   of    th. 
with  absolute  alcohol  was  conduct«l  similarly  to  tlir 
experiment    and    on    incinerating   4-.")i(   grms.    of 
sulphate  were  obtained.     By  employing  the  same  stl 
of    caustic    soda,    (Jladstone    obtained    on    the     av« 
4-47"'  giius.  of  sodium  sulphate.      It  has  thus  been  clo 
demonstrated    in    what    maimer   (JIadstone   obtained 
values  and   further,   that   his  values  cannot   be  accep 
as  representing  the  actual  amount  of  cau.stie  soda 
is  retained  by  cotton  in  such  a  manner  that  it  cannot bi 
removed    by    washing    with    absolute    alcohol.     Havill| 
established    by    means    of    our    preliminary    ex|>erimaDll 
that    cotton    retains   a   definite   amount    of   caustic  aodi 
which    cannot    be    removed    by    washing    with    absolaM 
alcohol,  comparative  experiments  were  carried  out  witt 
a  view  to  ascertain  in  what  manner  the  strength  of  tb    fci 
caustic  soda  solution  used   in   mercerising  inlluenees  th>   In 
degree  of  the  formation  of  the  so-called  "  soda  celluloss.^    ti 

Experimtnl  So.  1. — All  the  experiments  were  eonduotM  B 
at  ordinary  temperature,  the  caustic  soda  solutions  weit  Hj 
prepared  from  |iure  caustic  scda  (0!)-!(  per  cent.  XaOHi  sa 
and  the  .strengths  of  the  solutions  were  ascertained  boti  Hi 
by  means  of  the  areometer  and  by  titration.  The  tUM  kt 
of  immersion  of  the  cotton  in  the  soda  lyes  was  l>7  houi*  |gg 
The  well  sto)ipered  bottles  were  shaken  from  time  t(  || 
time  ;  the  soda  was  poured  olT  afterwards  ami  each  Ji  ^ 
the  bottles  was  immediately  filh-d  w  ith  400  e.e.  of  absoluti  i\^ 
alcohol,  and  well  shaken.  After  Iwii  hours  the  alcoho  iji 
was  i)Ourcd  oti  and  fresh  alcohol  added  to  each  sampla  u,. 
The  washing  was  now  conducted  systematically  in  accord  ^^ 
anee  with  the  counter-current  ])rinciple  so  as  to  reduoi  i^ 
the  amount  of  alcohol  necessary  to  a  minimum.  Evei)  ^s 
two  hours  the  alcoliol  from  the  sani]i|e  which  had  bcci'  Jfj^ 
treated  with  eaustie  soda  of  a  certain  strength  was  trans  g^^ 
fcrrcd  to  the  bottle  containing  the  sample  which  con  ^ 
tained   the   cotton   treated   wiUi    the   next    higher  con    ^ 
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centration  of  soda,  whilst  fresh  alcohol  was  added  to  the 
sample  treated  with  the  lowest  strength  of  soda.  Thus 
the  alcohol  on  all  the  samples  was  changed  4  to  o  times 
per  day. 

The  alcohol  was  from  time  to  time  tested  with  phenol- 
phthalein  and  when  free  from  alkali  it  was  allowed  to 
remain  in  contact  with  the  sample  over  night.  When 
no  alkali  could  be  detected  in  the  alcohol  after  tlris  time 
the  sample  was  removed  and  immediately  incinerated 
in  the  manner  described  under  the  jjreliminary  experi- 
ments. The  results  of  these  experiments  expressed  as 
sodium  hydroxide  are  given  in  Table  No.  1.  The 
quantities  of  soda  retained  by  100  grms.  of  dry  cotton 
are  given. 

Experiment  No.  2. — The  cotton  samples  were  ti'eated 
with  the  different  strengths  of  caustic  soda  lye  in  gas 
wash  bottles  for  67  hours,  in  such  a  manner  that 
the  bottles  were  filled  with  the  soda  solution  right  to 
the  top  so  as  to  prevent  the  solution  from  coming 
in  contact  with  the  air  during  immersion  of  the  cotton. 
10  grms.  of  cotton  were  used  in  each  experiment  and 
each  of  the  bottles  contained  600  e.c.  of  caustic  soda 
lye.  The  soda  lye  was  then  pressed  out  of  the  cotton 
as  far  as  possible  and  the  bottles  rapidly  filled  with 
absolute  alcohol.  Connections  were  made  between  all 
the  bottles  in  such  a  manner  that  the  absolute  alcohol 
could  be  passed  through  continuously  on  the  counter- 
current  principle.  The  fresh  alcohol  entering  the  bottle 
containing  the  cotton  which  had  been  treated  witli  the 
weakest  soda  lye,  was  then  passed  through  all  the  other 
bottles  in  such  a  manner  that  it  ultimately  left  the  bottle 
containing  the  cotton  which  had  been  treated  with  the 
Strongest  lye.  After  washing  in  this  manner  continuously 
during  seven  weeks  it  was  found  that  the  alcohol  dis- 
charged from  the  last  bottle  still  reacted  alkaline  with 
phenolphthalein.  The  bottle  containing  the  cotton 
which  had  been  treated  with  soda  of  80°  Tw.  was  then 
disconnected  and  the  alcoliol  coming  from  the  one  which 
contained  the  cotton  treated  with  a  70''  Tw.  lye  was  also 
found  to  give  a  slight  alkaline  reaction.  On  disconnecting 
this  bottle,  however,  the  alcohol  discharged  from  the  one 
containing  the  cotton  treated  with  the  60°  Tw.  lye  was 
found  on  testing  to  be  free  from  soda.  The  cotton 
samples  were  removed  from  the  Ijottles  and  incinerated 
as  described  under  Experiment  No.  1.  The  results  are 
given  in  Table  No.   1. 

It  will  be  noticed  that  the  soda  has  been  almost  entirely 
removed  during  this  very  thorough  and  continuous 
washing  from  the  cottons  which  had  been  treated  with 
soda  of  1°,  5°,  10°,  and  20°  Tw. 

The  values  found  for  the  strengths  above  20°  Tw., 
although  lower,  if  plotted  in  a  curve  clearly  exhibit  the 
same  characteristics  as  those  obtained  in  Experiments  I. 
and  III.  This  seems  to  prove  that  whilst  practically  all 
the  soda  can  be  removed  by  prolonged  washing  from 
cottons  which  have  been  treated  with  soda  lyes  of  strengths 
up  to  and  including  20°  Tw.,  the  "  soda  cellulose  "  pro- 
duced by  immersing  cotton  in  lyes  above  20°  Tw.  is 
much  more  resistant  to  the  action  of  the  alcohol. 

It  is  of  interest  to  further  point  out  that  if  the  amount 
of  sodium  hydroxide  obtained  in  Experiment  No.  I. 
with  the  20°  lye  is  deducted  from  the  amounts  obtained 
with  the  higher  strength  lyes,  the  resultant  figures 
obtained  in  Experiments  Nos.  I.  and  II.  are  practically 
identical.  Having  established  in  Experiment  No.  II. 
that  slight  decomposition  of  the  "  soda  cellulose  "  takes 
place  during  this  prolonged  washing,  a  further  series  of 
experiments  (No.  III.),  similar  to  Experiment  No.  I., 
was  undertaken,  in  which  smaller  bottles,  which  were 
entirely  filled  with  alcohol  each  time,  were  used.  It 
had  been  shown  by  Hiibner  and  Pope  (this  J.,  1904,  23, 
iPp.  404  Keq.)  that  both  the  dyeing  and  the  shrinkage 
curve  of  cotton  yarn  which  had  been  treated  witli  caustic 
soda  solution  rises  very  rapidly  when  soda  of  from  between 
20°  and  about  2fi°  Tw.  strength  is  used,  whilst  it  rises 
more  slowly  from  between  26°  and  30°  Tw.  Maximum 
ishrinkage  was  obtained  with  soda  of  45°  Tw.  It  was 
therefore  considered  of  interest  to  ascertain  whether 
similar  results  would  be  obtained  as  regards  the  soda 
absorption.  In  Experiment  No.  III.  soda  of  23°  and 
26°  Tw.   was  therefore  used  in  addition  to  the  strengths 


used  in  Experiments  Nos.  I.  and  II.  The  results  obtained 
in  Experiment  No.  III.  clearly  show  that  the  authors 
have  further  substantiated  the  ob.servation  made  by 
Hiibner  and  Pope,  in  that  the  absorption  of  caustic  soda 
by  cotton  rapidly  rises  if  soda  lye  of  between  23°  and 
26°  Tw.  strength  is  used  and  further  that  maximum 
absorption  takes  place  with  a  lye  of  about  40°  Tw. 

From  the  results  obtained  in  Experiments  Nos.  I. 
and  III.,  it  will,  therefore,  be  seen  that  the  amounts  of 
sodium  hydroxide  absorbed  by  cotton  from  solutions 
of  caustic  soda  from  30°  Tw.  to  80°  Tw.  are  practically 
identical.  Maximum  absorption  takes  place  if  cotton 
i.s  immersed  in  caustic  soda  solution  of  about  40°  Tw., 
whilst  it  absorbs  slightly  less  from  stronger  solutions. 

As  regards  the  exceedingly  slow  decomposition  of  the 
"  soda  cellulose  "  during  prolonged  washing  with  absolute 
alcohol,  observed  in  Experiment  No.  II.,  attention 
miglit  be  drawn  to  the  behaviour  of  wool  fibres  dyed 
with  Naphthol  Yellow  S.  (Hiibner,  .1.  Chem.  Soc,  1907, 
10.57).  The  excess  of  the  Naphthol  Yellow  can  be  readily 
removed  by  washing  the  dyed  wool  fibres  in  water.  It 
has,  however,  been  shown  that  if  the  fibres  are  repeatedly 
soaked  in  distilled  water  during  a  very  long  time,  practi- 
cally all  the  colouring  matter  may  be  removed. 

The  authors  consider  themselves  justified,  therefore, 
in  stating  that  the  results  obtained  in  the  experiments 
brought  forv.ard  are  to  be  regarded  as  a  correct  explana- 
tion of  the  manner  in  which  caustic  .soda  is  absorbed 
by  cotton  fibres  from  solutions  of  different  strengths, 
but  that  the  results  of  their  experiments  do  not  support 
the  suggestion  of  the  existence  of  distinct  chemical 
compounds  or  "  soda  celluloses,"  which  has  been  advanced 
by  Gladstone  and  by  Vieweg. 

Although  Vieweg  (loc.  cU.)  has  attempted  to  verify 
Gladstone's  results  the  amount  of  caustic  soda  absorbed 
by  cotton  from  a  solution  of  about  25°  Tw.  according  to 
Gladstone  is  much  lower  than  the  amount  given  for  the 
same  strength  by  Vieweg,  and  further,  a  much  higher 
concentration  (about  68°  Tw.)  of  soda  is  required  according 
to  Gladstone  to  obtain  approximately  the  same  absorp- 
tion figures  which  Vieweg  has  obtained  with  soda  solutions 
of  from  about  37°  to  50°  Tw. 

In  the  third  series  of  experiments  the  same  amount  of 
absolute  alcohol  was  used  in  every  washing  operation, 
and  as  in  the  former  experiments,  the  alcohol  was  always 
transferred  from  the  cotton  treated  with  the  weaker 
lye  to  the  one  which  had  been  immersed  in  the  stronger 
one.  The  number  of  changes  of  alcohol  required  to 
free  each  of  the  samples  from  excess  of  caustic  soda  was 
noted  and  is  given  in  the  "  washing  curve,"  and  in  the 
last  column  in  the  table. 

The  authors  do  not  attach  any  great  importance  to 
the  numbers  thus  obtained,  but  it  is  interesting  to  note 
that  whilst  33  additional  changes  of  alcohol  arc  required 
to  free  the  cotton  which  has  been  immersed  in  the  caustic 
soda  solution  of  30°  Tw.  as  compared  with  the  one  which 
has  been  treated  M'ith  a  20°  Tw.  solution,  the  difference 
in  the  number  of  changes  of  alcohol  between  cotton 
immersed  in  the  80°  Tw.  solution  as  compared  with  the 
30°  Tw.  one  is  also  33. 

Preliminary  experiments  have  also  been  carried  ow.t 
to  ascertain  whether  the  washing  with  al)solute  alcohol 
of  cotton  which  has  been  treated  with  strong  solutions 
of  caustic  soda  has  any  influence  on  the  affinity  of  such 
cotton  for  the  substantive  colouring  matters.  It  was 
found  that  cotton  which  has  been  treated  with  caustic 
soda  solution  of  50°  Tw.  if  afterwards  extracted  with  hot 
absolute  alcohol  in  the  Soxhlet  ajjparatus,  dyes  practically 
the  same  depth  with  Benzopurpurinc  4B  a.s  cotton  which 
has  not  been  treated.  In  a  further  experiment,  cotton 
was  treated  with  caustic  soda  solution  of  ,50°  Tw.  and 
washed  practically  free  from  excess  of  soda  with  cold 
absolute  alcohol.  After  this  the  cotton  ("  .soda  cellulose  ") 
was  washed  with  water  until  free  from  .soda,  when  it 
was  found  to  dye  practically  the  same  shade  as  cotton 
which  has  been  treated  with  the  same  strength  of  soda 
and  washed  free  from  soda  with  water  without  the  pre- 
liminary washing  with  absolute  alcohol. 

This  question,  as  akso  those  of  the  dyeing  of  mercerised 
and  ordinary  cotton  in  alcoholic  solutions,  will  be  further 
investigated. 
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Discrssiox. 

Mr.  W.  H.  Penxisgtox  thought  experience  almost 
conclusively  proved  that  the  soda  cellulose  compound 
did  not  exist.  He  understood  that  the  cotton  was  dried 
in  a  stove  for  18  hours  and  then  contained  C-7  per  cent, 
of  moisture. 

Mr.  R.  E.  Crowther  was  interested  to  learn  that 
the  authors'  results  did  not  corroborate  Vieweg's  results. 
He  himself  had  spent  considerable  time  endeavouring 
to  corroborate  those  results,  without  success.  Vieweg 
further  stated  that  cotton  which  had  been  fully  mercerised 
in  the  ordinary  manner  absorbed  more  caustic  soda 
than  did  unmcrceriscd  cotton ;  he  had  been  able  to 
corroborate  this.  It  .ecemed  to  be  a  rather  suggestive 
fact.  There  might  not  be  such  changes  as  were  at  first 
Bupposed  in  the  cellulose  resulting  from  mercerisation, 
but  there  appeared  to  be  some.  Mercerised  cotton  did 
not  behave  in  some  of  its  reactions,  e.g.,  acctylation, 
as  ordinary  cotton  did.  Even  when  the  mercerised 
cotton  had  gone  through  the  process  of  being  converted 
into  artificial  silk  it  was  entirely  different.  One  point 
mentioned  was  the  loss  of  the  qualities  of  mercerisation 
on  v.ashing  with  alcohol.  He  had  come  to  the  conclusion 
that  mercerised  cotton,  dried  with  alcohol,  behaved  much 
in  the  same  way  as  ordinary  cotton  in  regard  to  the 
absorption  of  substantive  dyes. 

Pr.  R.  ANSl>.\cn  inquired  whether  the  decomposition 
of  the  alkali-cellulose  in  the  air  was  perhaps  due  to  the 
action  of  carbon  dioxide  ? 


Dr.  J.  BmoER  asked  if  a  microscopical  examination 
had  been  made  of  the  mercerised  cotton  which  had  been 
i    treated  with  hot  alcohol  ? 

Mr.  W.  H.   Pekntngtox  recalled  Mr.   Hiibner's  state- 
ment that    when   the   soda   was   washed   out    by   alcohol 
the  cotton  dyed  practically  the  same  shade  as  untreated 
cotton.     He "  wished    to    know    whether   that   applied   to 
i    different   strengths  of  caustic   soda  lye. 

Dr.  B.  W.  Gerlasd  asked  whether  the  authors  ha^ 
taken  note  of  the  temperature  at  which  the  caustic  sodk 
acted  upon  the  cotton  ? 

Mr.  Hi'BSER,  in  reply,  said  that  the  particular  method 
of  drying  the  cotton  had  been  adopted  in  order  to  obtain 
a  jwrfeitly  uniform  material  as  regards  moisture,  ft 
wa*  well  known  that  cotton  which  had  been  dried 
thorouglJy  at  100°  C.  absorbed  moisture  very  slowly 
and  that  it  was  exceedingly  difficult  to  obtain  unifom 
absorjjtion.  In  regard  to  the  absoqjtion  of  stida  by 
cotton  which  had  been  mercerised,  this  method  WM 
suggested  by  Vieweg  to  distinguish  mercerised  fitMl 
ordinary  cotton.  There  was  a  distinct  difference  in  tilt 
behaviour  of  mercerised  cotton  towards  reagents  m 
compared  with  ordinary  cotton.  Some  manufacturers  flf 
artificial  silk  mercerised  the  cotton  previous  to  disitolving 
it  in  ammoniaeal  cupric  oxide.  A  number  of  exi>orimen|i 
had  been  made  in  which  mercerised  cotton  had  beta 
washed  free  from  soda,  dried,  and  had  been  then  extractal 
in  the  Soxhlet  apparatus  with  absolute  alcohol  and  wift 
other  solvents.  That  which  had  been  extracted  willi 
absolute  alcohol  invariably  exhibited  less  affinity  for  tbe 
substantive  cotton  dyes  than  did  the  untreated  material 
These  experiments  were  still  in  progress  and  he  hoped 
to  lay  the  results  before  the  Society  at  a  later  date. 
Water  by  itself  decomposed  the  so-called  "  .soda  cellulose^" 
but  a  joint  action  of  lx)th  water  and  carbon  dioxide 
might  take  place.  A  microscopical  examination  of  cottm 
which  had  been  immersed  in  soda  lye  and  afterwaidl 
washed  free  from  soda  by  treatment  with  hot  absolute 
alcohol  had  not  been  made.  The  point  possessed  intenet 
and  would  be  investigated,  but  he  did  not  expect  •'•-• 
the  structure  of  the  libres  would  differ  much  from  ' 
ordinary  mercerised  cotton  which  had  been  washes  1 
water  after  immersion  in  the  soda  lye,  because  the  ty 
changes,  i.e.,  the  untwisting,  the  swelling,  etc.,  of 
fibres  took  place  during  immersion  in  the  lye.  In 
preliminary  experiments  only  one  strength  of  cai 
soda  had  been  used  but  that  question  would  be 
investigate<l.  The  temperature  of  the  caustic 
solutions  was  of  great  importance,  and  had  been 
fully  into  consideration  in  the  experiments. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 
Evaporators    for    the    concentration    of    liquids.     J.     W. 
Macfarlane.  Cathcart,  N.B.     Eng.  Pat.  11,088,  May  22, 
1908. 


The  liquid  enters  the  evaporator  through  the  opening,  h. 
passes  down  the  first  group  of  tubes,  c,  into  the  cup,  g. 
*t  the  bottom,  and  returns  upwards  through  the  tubes,  fc, 
the  upper  ends  of  which  project  beyond  the  upper  tube- 
plate.  The  tubes  are  heated  by  steam  introduced  through 
T,  and  the  vapour  given  off  collects  in  the  upper  dome,  j, 
fand  passes  away  through  q.  By  means  of  cross  baffle- 
'  plates  the  liquid  is  caused  to  pass  through  the  various 
sets  of  tubes  in  succession  and  is  finally  discharged 
through  ?.— W.  H.  C. 

Vacuum-pan    for    cvaporaling    apparatus.     G.     R.     Ray, 

Manistee,   Mich.     U.S.   Pat.   920,997,   May   11.   1909. 

The  claim  is  for  a  system  of  vacuum-pans  each  provided 

with  a  steam-belt  heater  and  having  a  ring  pipe  extending 

,  round  each  steam-belt  and  communicating  therewith  to 

[convey   air   from   the   steam-belt   to   a    "vacuum   line." 

■  Tlie  first  pan  of  the  series  is  heated  by  steam  from  an 

i"\ternal   source   of   supply,   and   the   steam-belt   of  each 

■iHceeding  pan  is   connected   with   the   vapour  space  of 

the  preceding  pan. — W.  H.  C. 

Centrifugal  machine.  K.  Krausch,  Darmstadt.  Germany. 
Eug.  Pat.  16,034,  July  28,  1908.  Under  Int.  Conv., 
July  29.  1907. 

ibf  centrifugal  machines  having  a  i)erforated  drum  whicli 
has  the  shape  of  a  truncated  cone  and  from  which  the 


; -a 


dried  materials  are  discharged,  without  stopping  the 
rotation,  by  raising  the  drum,  the  claim  is  for  rigidly 
attaching  the  outer  liquid-collecting  envelope  to  the 
drum  in  order  to  facilitate  the  discharge  of  the  liquid 
and  to  prevent  its  return  to  the  separated  solid  matter. 
The  lifting  of  the  perforated  envelope  is  effected  by  a 
lifting-plate  supported  by  ball  bearings  from  a  collar  on 
the  spindle  and  operated  by  a  lever. — W.  H.  0. 

Centrifugal  separator.     H.  D.  Dibble,  Jlystic,  S.D.     U.S. 
Pat.  921,371,  May  11;  1909. 

The  claim  is  for  a  centrifugal  machine  the  drum  of  wliich 
is  provided  with  peripheral  outlets  for  the  liquid,  these 
outlets  being  closed  by  valves,  operated  by  levers  con- 
trolled by  the  weight  of  the  materials  in  the  bowl  of  the 
machine. — W.  H.  C. 

Temperature    of   heated    objects ;     Determining    the    . 

H.    Brearley,    SheflSeld.     Eng.    Pat.    21,623,    Oct.    13, 
1908. 

A  metallic  salt  or  mixture  of  salts  having  a  definitei 
melting  point  and  used  in  the  form  of  a  powder  or  made 
into  a  paint  or  paste  with  oil,  vaseline,  or  was  is  scattered 
or  painted  upon  the  object  the  temperature  of  which  is 
to  be  determined,     if  the  temperature  of  the  object  is 

below  that  at  which  the 
salt  or  salt  mixture  melts, 
the  latter  remains  visible 
as  a  light-coloured  streak. 
If  on  the  other  hand  the 
temperature  of  the  object 
is  higher,  the  salt  mixture 
melts  and  can  no  longer 
be  observed. — W.  H.  C. 

Raising  miter  :    Apparatus 

for .    A.  A.  Humiihrey, 

London.     Eng.  Pat.  23,281, 
Oct.  31,  1908. 

Water  from  the  tank,  a, 
flows  down  the  pipe,  b, 
into  the  box.  d.  and  draws 
in  air  through  e.  The  air 
and  water  flow  down  /.  the 
air  becoming  compressed, 
and  enter  the  rising  main,  g, 
provided  with  a  foot  valve, 
/(.  The  compressed  air 
carries  up  the  water  on  the 
principle  of  an  air-lift  pump 
into  the  overhead  tank,  a, 
from  which  a  portion  re- 
turns, as  described,  through 
b,  to  compress  the  air.  In 
order  to  facilitate  the  start- 
ing of  the  pump,  a  valve, 
k.  is  fixed  at  about  the 
normal  level  of  the  water  in 
the  well  and  ren.ains  open 
until  there  is  a  strong  rush 
of  water  up  the  pipe,  g. 
— W.  H.  C. 

Centrifugal  dryer.     0.  Keefer.  Assignor  to  I.  Lichtonstein, 
New   York.     U.S.   Pat.   922.149,   May   18,    1909. 

The  materials  to  be  dried  are  put  into  the  cylindrical 
cage.  22.  formed  by  the  rods.  17.  which  connect  the 
discs,  16,  and  which  is  provided  with  a  door,  20,  and  is 
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mounted  on  a,  shaft,  12,  lotivted  bj-  the  pulley.  13.  The 
cage  is  covered  by  a  movable  hood.  4,  and  i.s  mounted  on 
a  stand.  2.  surrounded  bj'  a  gutter,  3.  to  carrv  away 
the  water— W.  H.  V. 


Condensing     and     purifying     smoke. 

i^.  I.  aawson.  Salt  Lake  City,  Utah. 

U.S.  Pat.  922,260,  May  18.  1909. 

The  smoke  gases  are  drawn  from  the 
Hue.  2.  through  the  pipe.  1.  into  the 
urttcr-punip.  10.  by  tlie  suction  caused 
liy  water  issuing  from  the  jet.  4. 
The  smoke  gases  and  water  pass 
down  the  zig-zag  fall-tube,  11,  the 
liottoni  of  which  terminates  just 
above  the  level  of  the  water  in  the 
tank,  7.  The  smoke  particles  arc 
condensed  and  collect  along  with  the 
water  in  the  tank.  7,  and  the  gases 
l)ass  away  to  the  chimney  by  the 
Hue.  13.  The  water  in  7,  is  lifted 
by  the  pump,  fi,  and  returned  to  the 
water  jet.— \V.  H.  C. 


Retort  for  distilling  gases  and  la pours.     P.  A.  Emanuel. 
Aiken,    S.C.     U.S.    Pat.    922,407,    May    18,    1909. 

Th£  claim  is  for  a  retort  mounted  on  trunnions  so  that  it 
can  be  tilted,  which  is  connected  at  one  end  to  a  smoke- 
stack by  a  nuivubU-  connecting  piece  and  at  the  other  end 
with  a  movable  furnace,  the  whole  being  suitably  locked 
together  when  in  operation. — W.  H.  C. 

Calcination  ;  Process  of .     J.  C.  Heckman.  .Mlegheny. 

Pa.,  Assignor  to  W.  J.  Cilmore,  Pittsburg,  Pa.       U..S. 
Pat.  922,425,  May  18,  1909. 

The  process  claimed  consists  in  introducing  the  substance 
to  be  calcined  into  the  furnace  in  a  liquid  or  diluted 
condition,  so  that  the  furnace  is  filled  to  a  substantially 
equal  depth  nt  all  jioinls.  The  heating  is  arranged  so 
that  it  is  practically  uniform  and  continuous  over  the  whole 
area  of  the  furnace  hearth. — W.  H.  C. 


Separating    solids    from    liquids :       Centrifugal    machine 

for    .     A.    .J.    Ericsson.    Stoeksund,    Assignor    to 

.\ktiebolaget  Separator,  Stockholm.     U.S.  Pat.  921,814, 
May  18,  1909. 

See  Fr.  Pat.  392,702  of  1908  ;   this  J.,  1909,  77.— T.  F.  B. 

Mixtures;  Apparatus  for  obtaining  intimate .     E.  Dor- 

Delattrt;,  Liege,  Belgium.     U.S.  Pat.  922,863,  May  2"., 
1909. 

See  Eng.  Pat.  24,958  of  1907  ;  this  J.,  1908,  492.— T.  F.  B. 


Deposits  ;  Device  for  removing from  liguor-recepladet^ 

icilhout   inUrrupling   the   toork   or  altering  the  level 
liquor.     I'sinc  Genevoise  de  Degrossissage  d'Or.     Gi 
Pat.  209.859,  July  27.  1907. 

f  The  apparatus  is  shown  in 

the  accompanying  figure, 
and  the  method  of  working 
is  a-i  follows  : — With  the 
valve,  i,,  o|>en,  and  the 
valves,  62  8nd  b,  closed,  the 
deposit  produced  in  the 
liiluor-rece|>tacle,  c,  collects 
in  the  chamber,  /...  When 
it  is  desired  to  remove  the 
deposit,  the  opening,  o,,  is 
closed  by  the  valv<',  fc,,  and 
the  valve,  b,,  is  oiwned  by- 
raising  the  vessel,  /.  -As  the 
chamber,  /»,  is  emptied,  air 
enters  through  the  hollow 
valve-stem.  /,. which  reaches 
to  above  the  level  of  the 
liquor  in  c.  In  order  now 
to  again  put  the  vessel,  fr, 
into  communication  with 
the  receptacle,  c.  nithout 
altering  the  level  of  liquor 
in  the  latter,  f«  is  Idled  with 
liquid  through  r,  which  is  coimected  with  a  suitable 
supply  reservoir  containing  such  a  head  of  liquid  that 
there  is  no  difference  of  pressure  on  the  two  sides  of 
the  valve,  6,,  wliich  can  then  be  opened. — A.  S. 


Nr< 


Baising  liquids  ;    Means  for  ■ 


H.  P.  Esping.  Xiissjo,] 


Sweden.     U.S.   Pat.   922.870,   May  25,   1!KI9. 
See  Eng.  Pat.  9283  of  1908  ;   this  J..  1909,  590.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Fuels  ;     Maximum  temperatures  attainable  with  ordinal 

.     J.     von     Ehrenwerth.     Metallurgic,     1909.     6 

305—315. 
The  author  calculates  the  calorific  intensity,  or  maximum 
temperature  theonlically  attainable,  of  various  gaseous 
fuels,  and  shows  to  what  extent  these  temperaturts  are 
reduced  in  practice  owing  to  disiwiciation  of  carlwn 
dioxide  and  steam.  Thus,  the  theoretical  calorific 
intensity  of  water-gas  is  1840'  C.  or,  if  0-7  of  the  heat 
produced  is  u.sed  for  the  jir^'liminary  heating  of  gas  and 
air.  2938° ;  whilst  the  temperatures  actually  atlninod 
are  only  1460°  and  1940"  respectively.  From  the  figures 
given,  it  appears  that  where  regenerative  heating  of  gas 
and  air  is  practicable,  the  tcnip<'ratures  obtained  «ith 
water-gas  are  only  slightly  higher  {f.g..  6.V)  than  those 
obtained  with  carbon  monoxide  (jiroducer-gasl ;  but 
that  without  prehminary  heating  of  gas  and  air.  consider- 
ably higher  {e.g.,  at  least  120")  temperatures  can  be 
obtained  by  using  water-gas  instead  of  producer-gas. 

—A.  G.  L. 

P.4TEXTS. 

Anthracite  briquelies ;     Producing  .     J.   F.   Loveioy> 

Assignor  to  A.  Stein,  New  York.     U.S.  Pat.  921.550. 
May  11,  1909. 

The  coal  is  first  heate<l  to  between  2.W  and  S.V)"  F. 
and  then  mixed  at  about  240'  F.  with  molten  pitch  having 
a  melting  jmint  of  about  160^  F.  and  heated  to  240^  F. 
The  mixture  is  thoroughly  agitate<i  an<i  then  briquetted 
at  a  temiK-rature  of  from   160"  to  220°  F. — \V.  H.  C. 

Coke  oven.     C.  Schroetcr,  Assignor  to  J.  F.  Hill,  Chicago^ 
ni.     U.S.  Pat.  922,201,  May  18,  1009. 

The  oven  comprises  a  battery  of  horizontal  retorti^ 
with  a  combustion  chamber  beneath  the  sole  of  each 
retort.  The  space  biiicath  the  .lole  of  each  retort  is 
divided  by  a  horizontal  partition  into  a  combustion 
chamber  and  an  air  chamber  beneath  it.     Vertical  bunwr 
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pipes,  connected  to  horizontal  fuel  pipes  running  along 
'the  length  of  the  air  chambers,  project  concentrically 
through  apertures  in  the  partitions  so  that  air  is  drawn 
in  with  the  fuel  into  the  combustion  chambers.  The 
fu  1  pipes  and  air  chambers  are  connected  to  mains  running 
along  the  front  of  the  oven,  and  branch  pipes  are  provided 
Ini  air  and  fuel  for  heating  the  side  walls  of  the  last 
ntcirt  at  each  end  of  the  oven.  The  heating  gases  from 
th  ■  combustion  chambers  pass  around  the  retorts  through 
.  liambers  filled  with  chequer-brickwork,  and  finally  pass 
:  111  I  ugh  downtake  flues  between  the  retorts  to  main 
iliirs  loinning  transversely  beneath  the  oven. — A.  T.  L. 

/,'. '"//.« ,•     Vertical   .     R.    JI.    Brooke.    Hahfax,    and 

i;.  Dempster   and    Sons,    Ltd.,    EUand,    Yorks.     Eng. 
I  at.    10,405,  Aug.  4,   1908. 

I'lii;  principle  of  the  invention  described  in  Eng.  Pat. 
H,ii:!7  of  15106  (this  J..  1907.  859)  is  applied  to  the  heating 
f  \  irtical  retorts.  The  retorts  are  arranged  in  a  setting 
li'iilcd  into  compartments  by  horizontal  partitions,  and 
1  -t'parate  combustion  chamber  and  regenerator  are 
iiri'\ided  in  connection  with  each  compartment.  The 
upplies  of  secondary  air  and  of  producer  gas  to  each 
miiiustion  chamber,  and  the  exit  from  each  regenerator 
ail  he  separately  controlled.  One  combustion  chamber 
;iiay  communicate  with  several  of  the  horizontal  com- 
r.ii'tments. — A.  T.  I,. 

:<! --/iirnace  ;  Begeneraiive .     J.  B.  Acker.  New- York. 

U.S.  Pat.  921,322,  May  11,  1909. 
!  in:  claim  is  for  the  provision  of  a  single-furnace  chamber 
I  ni  ath  each  bench  of  "  through  "  retorts.  The  furnace 
la-  a  charging  opening  in  one  end  wall  of  the  bench 
.11' 1  a  stoking  opening  in  the  opposite  end  wall.  The 
lall-i  of  the  furnace  slope  downwards  from  the  above- 
iiriitioned  openings  to  a  grate  which  is  provided  with  a 
liiii;cring   door. — W.  H.  C. 

I  'ins  jtroducing  plants.  J.  Holroyd,  Gringley-on- 
ilic-Hill,   Notts.     Eng.    Pat.    14,110,  "July   3,    1908. 

\iv.  is  blown  by  a  fan,  driven  by  a  gas-engine  operated 
■y  a  portion  of  the  air-gas  produced,  into  a  carburetting 
liiiiilier.  Within  the  latter  is  a  vane-wheel  having  its 
aiM-i  covered  with  cotton  and  having  wicks  of  cotton 
luiuing  down  from  the  tips  of  the  vanes.  The  car- 
iiiM  (ting  liquid  is  supplied  from  a  store  tank  by  wicks 
iliii  h  project  into  the  carburetting  chamber  and  from 
iliii  h  the  liquid  drips  on  to  the  vane-wheel.  Any 
xciss  of  liquid  drains  into  a  pan  beneath  the  wheel 
n<\  is  again  brought  into  action  by  the  wicks  attached 
ri  the  tips  of  the  vanes. — \V.  H.  C. 

■  '/^  ,■     Procegs    of    mnnu/acturhir/ .     W.    H.    Cone, 

Assignor  to  the  Coal  Products  and  Power  Co.,  Detroit, 
.Mich.     U.S.  Pat.  922.857,  Jlay  25,  19(19. 

Ill  ]irocess  is  carried  out  in  a  pair  of  producers.  Each 
I'lucer  is  provided  with  a  central  blast-pipe  at  its 
lui  r  end,  and  with  an  outlet  pipe  at  the  upper  end 
ailing  into  the  other  producer  at  about  the  middle 
f  the  height  of  the  fuel  column.  The  blast  is  admitted 
I  I  ach  producer  in  turn,  and  the  producer-gas  formed 
I  I'lie  producer  passes  to  the  centre  of  the  fuel  column 
t  the  other  producer,  and  then  downwards  through 
iir  lower  part  of  the  fuel  column  to  the  blast-pipe,  which 

now  connected  by  a  three-way  valve  to  the  gas  main. 
,t  the  same  time  the  raw  fuel  which  forms  the  upper 
art  of  the  fuel  column  is  coked,  the  distillation  gases 
assing  downwards  with  the  producer-gas.  Subsequently 
ic  hot  gas  from  the  first  producer  is  passed  through  this 

ki  il  fuel  to  bring  it  to  incandescence,  and  the  currents 
re  then  reversed. — A.  T.  L. 

OS  producer,  especialh/  for  moist  cofuhustible  materials. 
.1.  Pintsch  Akt.-Ge's.  Ger.  Pat.  209,387,  Aug.  21, 
19(18 

ill;  invention  relates  to  gas-producers  provided  with  a    I 
I'  -L'rate  both  at  the  top  and  the  bottom,  the  producer- 
lauiber  being  surmounted  by  another  chamber  in  which 
\e   moist   combustible   material   is   subjected   to   a   pre- 
niinary    drying    operation.       The     steam     and     waste 


gases  pass  from  the  drying  chamber  to  a  chimney. 
According  to  the  present  patent,  the  supply  pipe  for 
the  gas  (e.g.,  the  exhaust  gas  from  the  gas-engine)  used 
as  drying  agent,  is  provided  with  a  branch  which  ascends 
and  then  leads  into  the  chimney,  wlierc  it  ends  in  a  -jet 
and  thus  acts  as  an  exhauster,  improving  the  chimney 
draught. — A.  S. 

Electric     incandescent     lamps ;      Production     of    tungsten 

filaments    for    .     Westinghouse     Metal     Filament 

Lamp    Co.,    Ltd.,    London.     From    The  Westinghouse 

Metallfaden    Gluhlampen    Fabr.,    Ges.m.b.H.,    Vienna. 

Eng.  Pat.  14,942,  July  14,  1908. 

MET.-iLLic    tungsten    is   prepared    by    Delepine's  method, 

tungsten   trioxide   being   reduced   with   zinc   dust   at   red 

heat,    and    the   resulting   product    treated    with   acid    to 

remove   the  zinc   oxide  and  excess  of   zinc,   leaving  the 

metal  behind  as  a  fine  mud.     After  thoroughly  washing 

with    water    by    decantation,    the    mud    is    concentrated 

by   evajioration  until  it   acquires  a   consistency   suitable 

j   for  insertion  in  a  press  cylinder,  from  which  the  filaments 

I    are      subsequently      squirted.  The      raw      filaments, 

I    after   being  heated   to   800'  C.   for  half  an   hour,   in   the 

absence  of  air,  are  finished  in  the  usual  manner,   being 

raised  to  white  heat,  in  an  atmosphere  of  hydrogen  and 

nitrogen,  by  the  passage  of  an  electric  current  —W.  E.  F.  P. 

Electric    incandescence    filaments ;     Manufacture    of    

from  tungsten  or  other  difficnlth/  fusible  metal.  Siemens 
und  Halske  Akt.-Ges.,  Berlin.  Eng.  Pat.  25,854, 
Nov.  30,  1908.  Under  Int.  Conv.,  Dec.  11,  1907. 
The  jiowder  of  the  diflicultly  fusible  metal  is  coated, 
galvanically  or  chemically,  with  10  to  20  jier  cent,  of  a, 
very  ductile  metal  (such  as  gold,  nickel,  or  silver)  in  such 
a  manner  as  not  to  destroy  the  pulverulent  character 
of  the  product.  The  coated  metallic  powder  is  then  worked 
up  by  pressing  or  rolling,  without  fusion,  into  a  filament 
from  which  the  added  metal  is  subsequently  expelled 
in  a  vacuum  by  the  passage  of  an  electric  current  ;  or 
the  coated  metallic  powder  may  be  stamped  into  a  tube 
of  very  ductile  metal  which  is  then  drawn  or  rolled  to  the 
desired  form,  the  encasing  metal  being  afterwards  re- 
moved by  any  of  the  usual  methods. — W.  E.  F.  P. 

Electric   incandescence   fllamenis  ;     Manufacture   of 

from  tungsten  and  other  difficultly  ductile  metals.  Siemens 
und  Halske  Akt.-Ges.,  Berlin.  Eng.  Pat.  2853, 
Feb.  5.  1909.  Under  Int.  Conv.,  "Feb.  11,  1908. 
Addition  to  Eng.  Pat.  4814  of  1907. 
In  the  process  described  in  Eng.  Pat.  4814  of  1907  (this 
J.,  1907.  519),  tungsten  powder  is  charged  into  a  tube  of 
ductile  metal,  such  as  steel,  which  is  then  rolled  oi  drawn 
into  the  form  of  a  filament.  The  improvement  consists 
in  inserting  a  tube  of  copper  or  other  very  ductile  metal  into 
the  steel  tube  before  the  addition  of  the  tungsten  powder. 
When  filled,  the  tube  is  closed  by  a  screwed  or  wedged 
copper  stopper,  and  is  then  rolled  or  drawn  to  a  wire  of 
the  desired  thickness,  the  external  steel  covering  of  which 
is  subsequently  removed  by  means  of  dilute  acid,  leaving 
the  tiHigsten  encased  in  a  thin  shell  of  copper.  The 
finished  filament  is  obtained  by  electrically  heating  the 
wire,  in  a  vacuum  or  suitable  rarefied  atmosphere,  in  such 
a  manner  as  to  cause  the  copper  shell  to  vaporise  ;  or 
the  wire  may  be  so  heated  as  to  cause  the  .shell  to  alloy 
with  the  tungsten,  thus  permitting  of  a  further  rolling  or 
drawing  Tirocess  before  the  final  vaporisation  of  the  copper. 

— W.  E.  F.  P. 

Incandescent    electric    lamp    fHament-i ;     Manufacture    of 
— . — .  and  apparatus  therefor.     The   British   Thomson- 
Houston  Co.,  Ltd.,  London.     From  Gen.  Ele-tric  Co., 
Schenectady,  U.S.A.     Eng.  Pat.  3951,  Feb.  17,  1909. 
The  difScultics  usually  experienced  by  reason  of  the  sticky 
nature  of  the  raw  filament  are  obviated  by  causing  the 
extruded  thread  to  pass  over  a  heated  shoot  in  the  special 
apparatus  described. — W.  E.  F.  P. 

Briquettes  of  coal  or  ores  ;    Manufacture  of .     A.  J. 

Boult.  London.  From  Wulff  et  Cie..  Dusseldorf, 
Germany.     Eng.   Pat.   10.625.  -May  15.  1908. 

See  Fr.  Pat.  390,291  of  1908  ;  this  J.,  1908,  1010.— T.  F.  B. 
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Gas  jrom  tar  ;   Method  of  and  means  for  obtaining in 

gas  producer  plant.  F.  G.  C.  Rincker  and  L.  Wolter, 
Watcrgraafsmcer,  Holland.  En^.  Pat.  10,422,  May  13, 
1908. 

See  Fr.  Pat.  391,868  of  1908  :  this  J..  1908,  1144.— T.  F.  B. 

Gas ;     Manii/aclure    of .     \V.     E.     Lake,    London. 

From  International  Gas  Development  Co.,  New  York. 
Eng.  Pat.  20,014,  Sept.  23,  1908. 

See  U.S.  Pat.  899,090  of  1908  ;  this  J.,  1908,  1052.— T.F.B. 

Furnace  for  gasifyinq  coal.     H.  Ries,  Munich,  Germany 
U.S.   Pat.  922.042.  May   18.    1909. 

See  Fr.  Pat.  386,554  of  1908  :  this  J..  I90S.  742.— T.  F.  B. 

Waler-gas  apparatus.  L.  D.  Carroll,  Assignor  to 
Humphrev.s  and  Gla-sgow,  London.  U.S.  Pat.  922.389, 
May  18,  1909. 

See  Eng.  Pat.  17,986  of  1907  ;  this  J.,  1908,  153.— T.  F.  B. 

Filaments  for  electric  incandescent  lamps ;    ilanufocture 

of     .     Wolfram     Lampen      Akt.-Ges.,     Augsburg, 

Germany.  Eng.  Pat.  10,891,  May  19,  1908.  Under 
Int.  Conv.,  Oct.  7,  1907. 

See  Fr.  Pat.  394,585  of  1908  ;  this  J..  1909,  302.— T.  F.  B. 

Sulphur  from  spent  oxide.     Eng.  Pat.  596.     iSce  VII. 

Sodium  sulphate  from   ashes  of  brown   coals.     Ger.    Pat. 
209,909.     See  W\. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Petroleum  oils  ;     Optical     activity  of  certain  crude  , 

M.   Rakusin.     Ber.,    1909,   42,    1640—1647. 

Observations  made  by  Englcr  (this  J.,  1908,  932), 
Jones  and  Wootton  (this  J.,  1907,  919)  and  others,  have 
confirmed  the  author's  conclusions  that  most  natural 
petroleum  oils  yield  dextro-rotatory  distillates  (this  J., 
1904,  816 :  1907,  678 ;  1908,  397).  Many  oils  have 
been  found  to  be  polarimctrically  inactive,  or  only  slightly 
dextro-rotatory,  whilst  an  oil  from  .Java  examined  by 
Engler  (loc.  cit.)  and  an  oil  from  Borneo  examined  by 
Jones  and  Wootton  {loc.  cit.)  yielded,  on  distillation, 
fractions  which  were  sliglitly  lievo-rotatory.  With 
regard  to  the  question  of  the  optical  activity  of  oils 
yielding  optically  active  distillates,  it  is  pointed  out  that 
Zalo/.iecUy  and'Klarfeld  (this  J.,  1908,  16)  found  a 
Galician  oil  to  have  only  a  slight  dextro-rotation, 
whilst  Marcusson  found  that  an  opaque  oil  from  which 
the  dark  colouring  matter  had  been  mechanically  removed 
was  transparent  to  polarised  light.  In  the  authors 
experiments  on  treating  petroleum  oils  with  fuller's 
earth,  it  was  found  that  those  of  the  deepest  colour 
(i.e.,  the  geologically  oldest)  were  thus  rendered  trans- 
parent in  polarised  light,  .^n  opaque  sample  of  Bibi- 
Eibat  oil  with  a  sp.  gr.  of  0-8800  at  15'  0.  yielded,  after 
treatment  with  fuller's  earth,  a  colourless  filtrate  with 
an  optical  rotation  of  -4-1-5°  (saccharimeter  degrees) 
in  a  200  mm.  tube.  In  like  manner,  an  almost  black 
Binagady  oil  (sp.  gr.  0-9270)  gave  a  light  yellow  product 
with  s]).  gr.  0-8573  and  o])tieal  rotation  of  —2-3'.  In 
the  distillation  of  crude  oil  the  optical  rotation  of  the 
distillates  increases  with  their  sp.  gr..  and  the  author 
therefore  considers  that  crude  oils  with  a  liigh  degree  of 
optical  activity  are  probably  derived  from  zones  nearest 
to  those  of  the  parent  oil,  and  that  in  the  latter  is  possibly 
to  be  sought  the  origin  of  the  optically-active  con- 
stituents. In  the  case  of  the  two  polarimctrically 
transparent  petroleum  oils  mentioned  above,  the  optical 
activity  increased  during  a  fractional  distillation  from 
-fl-.l*  to  -f4°  and  from  -^2-3"  to  -fS-S"  respectively. 
Contrary  to  expectation  there  was  not  only  no  racemisa- 
tion  in  the  distilled  fractions,  but  also  none  in  the  residues. 
The  optical  activity  is  thus,  as  it  were,  concentrated  in 


the  residue.  Alterations  in  the  direction  of  the  rotation 
(Drehungsinne)  such  as  take  place  in  the  distillation  of 
cholesterol  do  not  occur  in  the  distillation  of  petroleum 
oils.  In  the  author's  opinion  the  optical  activity  of 
petroleum  oils  is  to  be  attributed,  not  to  the  influence 
of  tciTcstinl  magnetism,  but,  as  Walden  also  assumes, 
to  the  asymmetrical  constitution  of  the  hydi-ocarbon 
molecule  in   the  oils. — C.  A.  M. 

Petroleum  dislillales  ;      Cause  of  the  lubricating  capacity 
of    ^— .     K.  W.  Charitschkoff.     Chem.   Rev.   Fctt-  u.    y,. 


Harz-Ind.,    1909,    16,    132—133. 


In 


The  fact  that  the  increase  in  the  b.  pt.  of  the  fraetiona    "■ 
obtained  in  the  distillation  of  petroleum  is  aecompaniaA 
by  an  increase  in  their  mean  molecular  weight  and  iodiiM 
values,  points  to  an  increase  in  the  pro])ortion  of  unsatQ' 
rated  hydrocarbons  and  a  decrease  in  the  proportion  of 
saturated  parartins  and  naphthenes.     On  these  differences 
is    based    the    method    of    Nastukoff,    which    consists   in 
determining  the  amount  of  ])recipitate  yielded  by  the  oil     i 
on    treatment    uith   formalin    and    sulphuric    acid.     Ge 
also  attempted   to  separate  the  naphthenes  and  unsatOr 
rated     hydrocarbons    by    the    same    method,    but    onljr) 
succeeded  in  separating  8  to  10  per  cent,  of  the  naphthcDN 
of  high  b.  pt.  from  the  lubricating  oil  mixture.     In  tlw 
latest    methods    of   concentration    in    the   lubricating   oil 
manufacture    (viseosines).    there   is   a   preliminary    trea^t    ^' 
mcnt    of    the   oil    with    sulphuric    acid    and   caustic    sodai     lO 
It  has   been   found,   however,   in   practice   that    vigoroia(    it" 
treatment  with  acids,  and  especially  with  fuming  acidll    k" 
(as  used  by  Gerr),  impairs  the  quality  of  mineral  lubivt    f 
eating  oils,  and  renders  them  more  fluid.     Whether  this  |i    K 
also    the   case    with    the    highest   fractions    is    uncertain 
The  suitability  of  a  petroleum  oil  for  the  manufacture  ( 
lubricating   oils   dipends   not    only    on    the    behaviour 
its  unsaturated  hydrocarbons,  but  also  on  its  naphthen 
of  high  b.   pt.,  which  are  not  oxidised  and  not  affcctK 
by  superheated  steam.     Until  recently  it  was  common 
accepted    by    manufacturers    that    the    only    CaucasiJ 
petroleum  oil  suitable  for  the  production    of    lubricatill 
oil  was  that  from  Balachani.     There  are,  however,  maq 
other  Russian  oils  {e.g.,  those  from  Bibi-Eibat  and  t-rozq 
which    yield    good    lubricating    oils    when    distilled 
steam    in    nicuo,    although    the    products    have    diflei 
j)hysical   characteristics.       For   example    from    a    Gn 
oil  the  following  fractions  were  obtained   by  distillati 
with  superheated  steam  in  a  vacuum  of  J  atmosphen 


Tempera- 

Tempera- 

FlashlDK 

ture  of 

ture  of 

Yield. 

Sp.  gr. 

point* 

V  iscosi 

steam. 

fraction. 

(Martens). 

(Enslai 

°C. 

•c. 

Per  cent. 

•c. 

\ 

200 

175 

20 

0-862 

118 

{flnld. 

250 

175—200 

8 

0-843 

169 

280 

200—225 

10-7 

0-901 

180 

J,  2„ 

320 

»■ 

225—280 

2«-8 

0-921 

188 

8'  1* 

Besidue  (asphaltum)  32  per  cent. ;     lou  2'S  per  cent. 

The  last  fraction  was  an  excellent  lubricating  oil,  uhich 
differed  from  the  corresponding  fraction  from  Baku  oil 
in  having  a  high  sp.  gr.  and  b.  pt.  Both  of  these  qualities 
would  be  of  importance  in  an  oil  for  lubricating  machinery 
used  with  steam  under  high  pressure. — C.  A.  JI. 

Paraffin  trax  and  ceresin  ;    Quantitative  separation  of , 

J.    Marcu.sson    and    H,    Schueler.     Pharm.    Zentralh.. 
1909.  50,  346. 

Thkee  grnis.  of  the  material,  free  from  rosin,  an-  dissolved 
with  gentle  heat,  under  a  rcllux  condenser,  in  30  c,c. 
of  carbon  bisulphide.  The  solution  is  cooled  to  2.j°  C. 
and  treated  with  300  e.c.  of  a  mixture  of  equal  volume* 
of  96  per  cent,  alcohol  and  ether,  also  at  25'  C.  T." 
precipitate  is  collected  on  a  Biichner  filter,  wii-ln-d 
with  25  e.c.  of  alcohol-ether,  transfciTcd  to  a  tared  cap^uli 
by  means  of  warm  benzene,  and  weighed  after  evaporating 
the  solvent.  The  weight  of  the  residue  being  a.  the 
percentage  of  paraflin  wax  =  i  (00 — <i).  A  ceresin 
»-hich  gives  less  than  50  per  cent,  of  i-esidue  under  thi'  test, 
is  adulterated  ;  when  the  residue  exceeds  .55  jxr  cent,  the 
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|iicimen  is  pure.  If  the  amount  of  residue  is  between 
■(I  and  55  per  cent.,  the  crystalline  structure  of  the  portion 
miaining  in  the  mother  liquor,  and  its  refractive  power 
I  'Ml  C.  must  be  determined.— J.  O.  B. 

Acetone   reaction.     Bardiich.     See  XX. 

•  ileum  industry  ot  Mexico.     Board  of  Trade  J.,  June  10, 
1909.     [T.R.] 

ill  I'BODUfTXG  lands  have  been  di.scovered  in  the  State 

1   \'ira  Cruz,  near  the  Isthmus  of  Tehuantepec,  and  the 

n«   of  oil  in   the  wells  has  been  of  such  quantity  and 

'Kilily   that   a    British    company    have   erected    a   large 

iiing    plant    at    Minatitlan,    which    is    now    in    partial 

ition.     A  certain  part  of  the  production  is  to  be  fuel 

lud  as  the  same  company  also  work  the  Tehuantepec 

-nal  Railway  jointly  with  the  Mexican  (lovernment, 

hitter's  engines   wUl   be  supplied   with   this  fuel  oil. 

-'•  storage  tanks  have  been  erected  at  Vera  Cruz  and 

places  to  supply  the  several  railways  in  this  part 

ic  country.     When  this  plant  is   in   operation   it  is 

ted  that  the  Mexican  market  for  foreign  petroleum 

111   disappear. 

i^ii'at  activity  continues  in  prospecting  for  and 
'■\'luping  oil  lands,  and  options  have  been  obtained  on 
xtensive  tracts  of  land  in  the  States  of  Tamaulipas, 
'era  Cruz,  and  Chiapas,  and  the  necessary  drilling  plants 
ave  been  brought  from  abroad.  Test  borings  are  being 
lade  in  every  direction,  and  reports  of  new  wells  are  of 
■equent  occurrence. 
The  oil  well  at  Dos  Bocas,  in  the  northern  part  of  the 
tate  of  V'era  Cruz,  is  remarkable  for  the  tremendous 
)rce  of  the  flow  and  the  enoimous  output.  Since  the 
xtinguisbing  of  the  tire  the  paramount  problem  has  been 
J  control  the  flow  and  save  the  oil.  Immense  earthen 
3Servoirs  and  dikes  have  been  built,  but  the  oil  has 
verflowed  these  and  spread  over  the  lagoons  for  a  distance 
f  several  miles.  The  well  is  now  under  control. 
One  of  the  effects  of  this  develojunent  in  the  oil  districts 
f  Mexico  has  been  that  petroleum  has  come  into  use  as 
substitute  for  coal  as  fuel.  Formerly  the  Mexican  rail- 
•ays  consumed  from  120,000  to  140,000  tons  of  patent 
lel  drawn  from  Cardiff  and  district,  but  during  the  latter 
alf  of  1908  they  converted  50  per  cent,  of  their  engines 
)  oil-burners,  and  so  satisfactory  and  economical  has  the 
!sult  been  that  it  is  only  a  matter  of  the  erection  of  the 
ecessary  storage  tanks  for  the  use  of  coal  as  fuel  to  be 
iven  up  altogether.  Many  industrial  enterprises  which 
ere  formerly  coal  consumers  have  changed,  and  stiU 
thers  are  now  changing,  their  boilers  in  order  to  use  oil. 
his  has  affected  the  importation  of  coal  and  patent  fuel 
)  the  extent  of  causing  a  decrease  in  imports  of  about 
)  per  cent,  during  1908. 

Patents. 

luorene ;     Process    for    obtaining from    materia!.'! 

coniaininy    it.     Ges.    fiir    Teerverwertimg.     Cer.     Pat.    I 
209.432,  Oct.  13,  1908.     Addition  to  Cer.  Pat.  203.312, 
Feb.   11,   1908. 

J  preparing  the  sodium  compouml  of  flnorene  for  the 
irpose  of  separating  the  latter  from  mixtures  containing 
,  as  described  in  the  main  patent  (.see  this  J.,  1908. 
99),  it  is  found  that  the  action  of  sodium  on  the  fluorene 
greatly  accelerated  by  the  addition  of  organic  bases 
ch  a.s  aniline,  benzylamine,  or  pyridine  or  its  homologues. 

—A.  S. 

<dium    compound    of    indene ;     Process    for    preparing 

1  .     Ges.  f.  Teerverwerthung.     Ger.  Pat.  209.fi94, 

Oct.    13.    1908.     Addition   to   Ger.    Pat.    205.405.   Feb. 
12.  1908  (this  J.,  1909,  84). 

HE  sodium  derivative  of  indene  can  be  oljtaincd  by  the 
ition  of  metallic  sodium  on  indene  or  mixtures  containing 
dene  at  temperatures  above  !30"C..  or  in  presence 
organic  bases  {e.g..  pvi-idinc)  al  tcnipc  latures  .above 
Kf  C._T.  y.  B. 


Petroleum  ;  Method  and  apparatus  for  diftilUmj  crudi' . 

F.  Seidenschnur.  Charlottenburg,  Germany.     Eng.  Pat. 

10.892,    May    19,    1908.     Under   Int.    Conv.,    Aug.    19, 

1907. 
The  crude  petroleum  is  suddenly  vaporised  by  treating 
it  with  superheated  steam  in  a  vessel  in  which  a  high 
vacuum  is  maintained,  as  described  in  Ger.  Pat.  109.952 
(this  J..  1907.  87).  To  avoid  the  formation  of  coke 
and  to  reduce  the  loss  in  distillation,  the  jirocess  is  carried 
out  in  large  shallow  vessels  or  .stills  in  the  following 
manner.  The  still,  which  is  connected  to  a  vacmim 
pump,  is  heated  to  100°  C.  and  about  200  kilos,  of  crude 
petroleum  at  the  same  temperature  are  run  in.  Super- 
heated steam  at  450°  to  500°  C.  is  constantly  ])asse<l 
through  the  still  and  the  temperature  is  raised  to  380° 
to  400"  C.  (,'i-ude  petroleum  is  then  admitted  in  a  con- 
tinuous stream  while  the  temperature  is  kept  within  these 
limits,  until  the  amount  of  oil  reaches  200  kilos,  per 
sq.  metre  of  the  area  of  the  still.  The  Kup])ly  of  oil  is 
then  stopped,  and  the  supply  of  steam  is  increased  so 
as  to  raise  the  temperature  of  the  still  to  420°  or  430°  C. 
The  quantity  of  steam  used  is  at  least  30  to  40  per  cent, 
of  the  quantity  of  oil,  and  the  process  is  stopped  when 
from  5  to  10  per  cent,  of  the  volatile  material  remains 
in  the  still.  The  steam  and  oil  admission  pipes  are 
branched  in  the  still  so  as  to  admit  steam  and  oil  at 
several  points,  and  the  steam  outlets  are  directed  obliquely 
downwards  in  front  of  the  oil  outlets,  so  as  to  direct  the 
oil  against  the  bottom  of  the  still. — A.  T.  L. 

Oil-testing   apparatus.     Ger.    Pat.    209,399.     See   XXIII. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Dyestuffs    of    the    thionaphthene    series.     P.    Friedlaender. 

Monat.sh.  Chem.,  1909.  30.  347—354. 
The  author  finds  that  3-oxythionaphthene, 


C6H4< 


\s 


_/' 


CH, 


behaves  in  a  similar  manner  to  o-naphthol  in  that  it 
combines  with  diazonium  compoimds  to  form  azo- 
dyestuffs.  and.  unlike  a-naphthol  but  similarly  to  indoxyl, 
condenses  with  aromatic  aldehydes  with  the  production 
of  compounds  resembling  Baeyer's  "  indogenides "'  but 
containing  a  sulphur  atom  in  place  of  the  imino-group. 
The  new  compounds  are  therefore  termed  "  thioindo- 
genidcs."     The  benzaldehyde  compound, 

/COv 


\  S 


CtCH.CfiHs 


prepared  by  heating  sodium  oxythionaphthenecarboxylate 
with  five  times  its  quantity  of  glacial  acetic  acid  until 
carbon  dioxide  is  no  longer  evolved  and  then  warming 
for  a  few  minutes  with  a  little  more  than  the  theoretical 
amount  of  benzaldehyde  and  a  few  drops  of  concentrated 
hydrochloric  acid,  separates  in  yellow  needles,  m.pt. 
127°  C.  Similar  condensation  products  are  obtained 
from  derivatives  of  benzaldehyde.  Protocatechuic 
aldehj'de  yields  brownish,  orange-yellow  needles,  m.pt. 
above  280°  C.  which  dye  cotton  mordanted  with  alumina 
dull  orange;  with  iron  oxide,  coffee-browii;  with  chromium 
oxide,  bro\vni.sh-%nolet ;  and  with  tin  oxide,  bright 
orange  red. 

Benzeneazo- 3-oxythionaphthene, 


CgEU' 


c 


C(OH)^ 


./' 


C.No.CsHs, 


prepared  in  the  usual  manner  from  benzenediazonium 
chloride  and  oxvthionaphthene  (earboxylic  acid)  forms 
orange-yellow  needles  melting  at  191— 192' t'.  Tlie 
compound  i>repared  by  the  use  of  diazotised  p-nitraniline 
forms  orange-red  needles. — J.  C.  C. 
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Uu  IV.— OOLOUUIMU   MA'rrKKS  &   DYJitSTUFJ-S. 


[Juno  30,  l»Oi>.    ' 


Lignones  ;    Friedlandern  "  colournomtnclalure"  o/  . 

C.    Liebcrnmnn.    Ber..    190U.   42,    1851—1852. 

Refeerdto  to  Bezdzik  and  Krledlander's  recent  siig(!oslion 
(this  ,].,  1909.  4(iS)  that  the  name  "  lignone "  •■should 
be  used  to  de.signate  the  lii nuclear  jj-(niinones.  the  iiiithor 
point.s  out  that  he  has  already  de.-^cribcd  a  nunil  er  of 
dyestulls  of  tlie  general  fornuila. 

O  :  C6lI..(O.CH3){NHX) :  C,H.i(0.CH3)(NHX) :  O 

(which  is  now  considered  more  correctly  to  reiiresent  their 
constitution  tlian  that  formerly  n(lo|">te<l)  lus  "  Lipnonc 
blues  "  and  this  serves  to  jirovide  relatively  simple  names 
for  their  derivatives.  Fiiedliinder's  name  for  "  Ivgnonc 
Blue  "  would  thus  l;c  "  bis.3  :  S-methoxyplicnylamino- 
benzolignono "  which  is  much  more  coiii plicated  but. 
in  view  of  future  developments,  may  bo  found  to  be  more 
suitable.  Such  "  lignonc "  dye.stutis  have,  however, 
been  known  for  a  long  time. — J.  V.  C. 

Preparing  benzene  sulphocldoride.     Pummercr.      See  XX. 
Patents. 

Sulphide     colours     [dyeshiffx]  ;      Miinu/iicturr     of . 

R.  B.  Ransford.  London.  From  L.  C'assella  und  Co.. 
Frankfort,  tiermany.  Kng.  Pat.  17,352.  Aug.  18. 
1908. 

By  treatment  of  the  sulphide  dycstuffs  derived  from 
indophenols  or  leucoindoplienols  with  halogen,  substitution 
sometimes  accompanied  by  o.xidation)  takes  place  and 
the  resulting  dycstutTs  are  (listinguished  by  their  fastness 
to  washing,  light,  and  chlorine.  The  dyestiiir  to  be  treated 
is  di.s.solvcd  in  concentrated  formic  or  acetic  acid,  alcohol, 
carbon  tetrachloride,  water,  or  other  suitable  solvent  and 
the  halogen  introduced  into  the  solution  :  the  reaction 
is  controlled  by  cooling  the  mixture  during  the  opeiation. 

— F.  M. 

Sulphide   dyestuff ;     Process   jor   prejmring   a    clear    rtd- 

brotvn .     L.  Cas.sella  und  Co.     Ccr.   Pat.   208  109 

March  14,  1907. 

A  DYESTUFK  which  gives  clear,  fast,  reddish-brown 
shades,  is  obtained  by  melting  aminohydroxytoluphenazine 
(produced  by  the  sinudtaneous  oxidation  ofVaminophencl 
and   j«-toluylenediamine)    with   alkali    polysulphide.s. 

— T.  F.  H. 

A20  dyesluff  and  process  0/  makinij  name.  J.  and  E. 
Fusseneggcr.  Ludwigshafen,  and  I..  Blangey.  i\Iann- 
heim.  Assignors  to  Badi.sdio  Anilin  und  .Soda  Fabrik, 
Ludwigshafen,  Germany.  I'.S.Pat.  921.54().  .May  11,  1909. 

Claim  is  made  for  azo-dyestulfs  i)ropared  by  diazotisinc 
4  :  5-disubstitutcd  (j-nitranilines  with  /i-naphthol.  The 
dyeslulT  obtained  by  diazotisjng  4  :  ."idiclilor-2-iiitranilinc 
and  combining  with  ,a-naphthol  is  orange-r«l  and  is 
insoluble  in  water  or  dilute  acids  or  alkalis.— J.  ('.  ('. 

Nilrogenou/i  condensation  products  from  aromatic  hydroxy- 
or  'ami  nornm  pounds  and  aromatic  hydrazines  ;    Process 

for  the  pre i>a  ration  0/ .     H.  Buclieror  and  F  Sevde 

Cor.  Pat.  208,960,  Aug.  28,   I90H. 

Condensation  products  of  aromatic  hydrazines  with 
such  aromatic  hydroxy-  or  amino-com|>ounds  as  are 
capable  of  forming  sulphurous  e.slers,  are  obtained  by 
the  interaction  of  the  coni|ioncnts  in  a<|ucous  solution 
in  presence  of  a  sulphite  or  sulphurou.-i  acid.  ,»■  by  the  action 
of  the  sulphurous  esters  of  the  hydroxy-  or  aminocom- 
pounds  on  aromatic  hydrazines.  In  numy  ca.ses  the  ]>rinuirv 
conden.sation  product,  probably  the "  N-sulphonic  acid 
of  a  hydrazo-compound.  undergoes  transformation  to  the 
corresponding  carbazolcN-sulphonic  acid,  from  which 
by  heating  with  mineral  [acids  the  carbazole  c.m  be 
obtained.  By  apjilying  the  reaction  to  various  dyestulTs, 
other  dyestufis  of  dillerent  properties  can  be  obtained. 
Several  examples  are  given.     (.Sec  also  this  .T.,  1908,  1014). 

—A.  .s. 


Anthracene   series;    Process  for   preparing  a   brourn  m 

dyesluff  of  the .     Farbwerke  vorm.  Mei.ster.  L\icius 

und  Briining.  Ger.  Pat.  208.9t)9.  March  31,  1!K)8 
A  URovvN  val  dyestufT  is  obtained  by  melting  with  alkal 
diantlirai|uinonyl-1.4-diaminoHnlhnU|uiM<iMc  ;  this  agidn 
is  obtaned  by  beating  1  mol.  of  1.4-diaminuunthra(|uiiioni 
or  its  leuco-dcrivative  with  2  mols.  of  2-bromoanthra 
quinone  in  presence  of  cupric  acetate. — T.  F.  B 

Dyestuffs  of  the  anthracene  series  ;    Process  for  preparin\ 

blue .     Farbwerke    vorm.     Meistor,    Luciu«,    vim 

Briining.     (ler.  Pat.  209,321,  April  30,  1908. 

.SiBSTASCKS  which  dye  wool  fast  blue  shades  from  acK 
baths  are  obtained  by  the  sulphonation  of  symmetric 
1.4-dialkylaminoanthra<|uinones  in  presence  of  boric  acidi 
Two  part*  of  the  ant hraqiii none  derivative  are  hcatec 
with  GO  parts  of  fuming  suljjiuric  acid  (20  jier  cent 
anhydride)  and  one  part  of  boric  acid,  for  4  to  5  hours  at 
120^  ('.,  the  mass  is  |H)iired  into  water,  caustic  sotla  11 
added,  and  the  dyestuff  is  salted  out. — T.  F.  B. 

Triphenylmethane  dyestuffs;    Process  for  preparing  tA 

violet,  acid,  chrome .     Anilinfarbcn-  und  Kxtrakt- 

Fabr.  vorm.  .1.  R.  Oeigy.     ficr.  Pat.  209.53.'>.  .Julv  14. 
1908.     .\ddition  to  Cer.  Pat.  180.938.  Sept.  29,  P.liiti. 

The  aldehydes  u.sed  in  the  jirincipal  patent  (see  Fr.  Pat 
384.979  of  1907  :  this  ,].,  1908,  497)  in  conjunction  " 
o-hydroxycarboxylic  acids  for  the  production 
triphenylmethane  dyestuHs.  may  be  replaced  by  the 
following  aMebydes  : — /(-Dimethylaminobenzaldcbyiio. 
/j-diclliylaminobenzaldehyde.  /i-mcthylaniino-mtolyl 

aldohyilc.    /)-ethylamino-/H-t<ilylal(leby<lc.      The    <ly•^stuS■ 
give  dee)!  red  or  Bordeaux-red  shades  from  acid   ball 
changing   to   red-violet   on   chroming. — T.  F.  B. 

Azine  dyestuffs ;    Process  for  preparing .      Farb 

fabr.    vorm.    F.    Bayer    und    Co.     Ger.    Pat.    209,8 
May  8.  1908. 
By  treating  with  acids  the  azo  dyestuffs  obtained 
diazobenzene.suli>honic  acid  and  2-arvlamino-5-naphthol3 
sulphonic  acids,  azine  dyestulls  are  obtained   which  d] 
wool   and   silk   yellow   shades,    very   sensitive   to  alka 
it   is   found,   however,   that   if  these  azine  dyestufTs 
alkj'lated.  the  products  dye  wool  and  silk  clear  greenil 
yellow  shades,  very  fast  to  alkalis. — T.  F.  B. 

Anthraquinone    derityiiires   containing   nitrogen ;    Pr 

for  preparing .      Farlicnfabr.  vorm.  F.   Bayer  ■ 

Co.      (;er.  Pat.  210,019,  May  1,  lOllS. 

By  the  condensation  of  two  mols.  of  aniinoanthraquino 
or  their  derivatives  with  one  mol.  of  succinic  acid, 
derivatives  are  obtained  which  can  be  use<l  either  as  dye 
stuffs  or  for  the  preparation  of  dye-stuffs. — T.  F.  B. 

y it ro-\.<i-miphthsullamsul phonic   arid  and   2.4-rfini7ro-1.8- 

naphthsulteim  ;  Process  for  preparing ,      Farbciifabr. 

vorm.    F.    Bayer  und  Co.     tier-    Pat.   210.222.  .lulv  S. 
1907. 

By  treating  1.8-naphtli8ultani-2.4-disulphonic  acid  (■ 
its  salts  with  nitric  aciil.  one  or  both  of  the  .<>ulphoni> 
acid  groujJs  can  be  rcplaccil  by  iiitro  groups  williou' 
fission  of  the  naphlhsultam  ring.  nitroiiaphlhsiillAni 
sulphonic  acid  and  diniti'onaphlhsultam  being  prtHliiccil 
The  piTwlucts  dye  wool  clear  yellow  shades,  and  form 
lakes  which  are  suitable  for  colouring  pajjcr,  etc. — T.  F.  H 


Sulphide    dyestuffs    soluble    in    water;     Process   for    pri- 

paring .     .\ct.-Ge8.  f.  Anilinfabr.    (!er.  Pat.  209,850.,  - 

Feb.   11.  1908. 

When  solutions  of  sulphide  dyestuffs  in  .sodium  sulphii' 
solution  are  treated  with  oxidising  agents,  such  as  hydiogi  i 
{X'nixide,  soiliuiii  hy]K>chlorite,  or  ammonium  |M>rsiilpliHt< 
till'  dycsttiff  is  not  precipitated,  but  the  solution  chaiigt 
and   becomes  mmh  dceiK'r  in  colour,  and  does  not  dye  1, 
cotton  or  wool.      By  eva|K^rHting  to  dryness,  products  arejl, 
obtaine<l     which    tlissolve    rea<lily    in     water,     the    dilute 
solutions    not    being    ]irecipitatc(l    by    acids    in    I  hi'   lold. 
The    ucw    products    arc    especially    suitable   for   dyeing 
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(ijl 


leather ;  their  solutions  are  precipitated  by  salts  of  copper, 
ilead,  barium,  aluminium,  etc.,  the  lakes  obtained  being 
'iuitablL'  for  colouring  paper,  etc. — T.  F.  B. 

Isiitin    derivative   containing   sulphur ;     Process   for   pre- 

pining   a   .     Gcs.    f.    Chcm.    Ind.    in   Basel.  ■  Ger. 

I'at.  210,343.  Aug.  29,  I'JOS. 
A  NKW,  stable  thioisatin  is  obtained  by  heating  indo.\yI 
uiih  sodium  tctrasulphide  in  alcoholic  solution,  until  a 
.ample  of  the  product,  when  dissolved  in  water,  gives 
in  precipitate  of  indigo  when  treated  with  air.  The 
il  nhol  is  now  distilled  off,  the  residue  dissolved  in  water, 
iii'l  the  thioisatin  precipitated  by  addition  of  hydrocMoric 
1  id.  It  is  readily  .soluble  in  alkalis,  and  decomposes 
^^ltllout  melting  above  300"  C.  When  condensed  with 
j.n\y-(l)-thionaphthene-2-carboxylie  acid  in  xylene 
;  iliition,  it  furnishes  a  bluish-red  vat  dyestuff. — T.  F.  B. 

Anthracene     group;      Manufacture     of     new    derivatives 

helonging  to  the  .     P.  A.  Newton,  London.     From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
many.    Eng.  Pat.  10,387,  May  13,  1908. 

See  Fr.  Pat.  390,157  of  1908  ;  this  J.,  1908, 1014.— T.  F.  B. 

Azo  dyestuff s  and  intermediate  products  for  use  therein  ; 

Manufacture  of  .     P.  .^.  Newton,  London.     From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  (Ger- 
many.    Eng.  Pat.  11,800.  June  1,  1008. 

Bee  Fr.  Pat.  391,45H  of  1908  ;   this  J..  1908, 1148.— T.  F.  B. 

Ayithracene    derivatives ;     Manufaclure    of    .     P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co..  Elberfeld.  (iermanv.  Eng.  Pat.  18.107, 
Aug.  28,  1908.  Addition  to  Eng.  Pat.  28,705,  Dec. 
17,   1900. 

See  Adilition  of  Aug.  27,  1908,  to  Fr.  Pat.  372,67(3  of 

1906  ;    this  J.,  1909,  133.— T.  F.  B. 

Sulphurised  [sulphide]   dyestufjs  ;    Manufacture   of  . 

A.  G.  Bloxam,  London.     From  Act.-Ges.  f.  Auilinfabr., 

Berlin.     Eng.  Pat.  20,802,  Oct.  2,  1908. 
See  Fr.  Pat.  394,832  of  1908  ;   this  J.,  1909,  305.— T.  F.  B. 

Sulphurised  [sulphide]  dijestuffs  soluhle  in  miter  ;  Manu- 
facture    of    .     Act.-Ges.     f.     Anilinfabr.,     Berlin. 

Eng.  Pat.  2290,  Jan.  30,  1909.  Under  Int.  Conv., 
Feb.  10,  1908. 

See  Ger.   Pat.   209,850  of  1908  ;    preceding.— T.  F.  B. 


and  contaminated  with  greenish  pulp.  Staple  rather 
short  for  rope-making.  Valued  at  £27  to  £28  per  ton. 
(3).  Furcrasa  sp.  fibre  from  Madras.  From  si.x-year-old 
leaves,  colour  buff  to  nearly  white,  fair  lustre  but  a  little 
gummy  and  stiff.  Uneven  strength,  staple  2  to  3  feet 
long,  therefore  poor  for  rope-making.  Valued  at  £iJ6 
to  £27  per  ton  {Mauritius  hemp  at  £24  to  £30).  (4).  Manila 
hemp  from  Kullar,  Madras.  Well  prepared,  [lale  buff 
in  colom%  fair  lustre,  not  so  harsh  as  ordinary  Manila 
hemp,  rather  resembling  plantain  or  banana  tiljre.  Average 
length  of  fibre  4  ft.  3  in.  Strength  poor  compared  with 
ordinary  Manila  hemp.  Valued  at  £23  to  £24  per  ton 
(October,  1908).  Well  adapted  for  binder  twine  manu- 
facture. (5).  .45r'U'e  fibre  from  Assam.  Of  promising  quality 
but  not  w'ell  cleaned.  Colour  uneven,  fairly  lustrous, 
very  good  strength,  length  four  feet,  but  some  fibres  shorter. 
Valued  at  £30  per  ton  if  well  cleaned.  (6).  Agave  sisalana 
fibre  from  Andaman  Islands  (Port  Blair).  Buff  coloured, 
well-cleaned,  fair  lustre,  good  strength,  average  length 
four  feet.  Contained  less  cellulose  and  lost  more  on 
hydrolysis  and  acid  purification  than  E.  African  sisal 
hemp.  This  was  probably  due  to  the  fibre  having  been 
washed  in  sea- water,  since  the  ash  contained  2-9  per  cent, 
of  sodium  chloride.  If  this  salt  were  absent,  the  fibre 
would  be  slightly  superior  to  E.  African  sisal.  The  sample 
was  valued  at  about  £24  per  ton  (Mexican  "  Sisal  "  at 
about  £25).  (7).  Vretia  fibre  from  Nettigandi.  Somewhat 
harsh,  greyish  fibre,  gummy  and  in  parts  woody,  strength 
fair  but  uneven.  Fibre  insufficiently  retted.  Resembled 
"  Aramina  "  fibre  from  Brazil,  and,  like  it,  was  decidedly 
harsher  than  jute  (Bull.  Imp.  Inst..  1903,  1,  24).  Suitable 
for  spinning  and  mixing  with  jute.  The  length  of  fibre 
was  irregular,  varying  from  6  ft.  to  4  ft.  or  less.  Valued 
at  £12  10s.  to  £13  (with  '•medium"  jute  at  £15  to  £17  per 
ton).  (8.)  Kapok  (tieed-Hoss  of  Eriodendron  atifractuosum) 
from  South  Arcot  District  of  Madras  Presidency,  where  it  is 
available  at  l-9d.  to  4-16d.  per  lb.  The  sample  was  clean, 
but  contained  a  quantity  of  seeds  and  occasional  fragments 
of  the  capsules.  Colour  light  brown,  but  slightly  darker 
than  Javan  kapok,  very  lustrous,  resilient,  soft  and  silky. 
Fibres  of  poor  strength,  and  0-7  to  1-0  inch  in  length, 
with  diameter  varying  from  00006  to  00013  inch. 
Brokers  consider  it  equal  to  good  Javan  ka|)ok.  and  worth 
about  4^.  per  lb.  containing  seed,  liut  (id.  if  fairly  free 
from  seed  Care  should  therefore  be  taken  to  remove 
the  seed  as  completely  as  possible  before  shipping. 
Table  of  results  of  chemical  examination: 
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i-Hydrolysis  (loss)  . . 
.\cid  viurifle:ition  (loss> 
:;eUul03e    

1-0 
11-2 
14-1 

2-3 
78-2 

Anthracene  dyestuff  and  process  of  making  same.  M. 
Isler,  Mannheim,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  (Germany.  U.S.Pat. 
922,282,  May   18,   1909. 

See  Eng.  Pat.  20,132  of  1906  ;  this  J.,  1907,  313.— T.  F.  B. 

Aronmtic    aldehydes.     Ger.    Pat.    209,910.     See    XX. 

v.— PREPARING.    BLEACHING,    DYEING, 

'PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

i-'ilir,:s   from   India.     Bull.    Imp.    Inst.,    1909,    7,    8—14. 

1).  .Agave  rigida  fibre  from  Madras.  From  six-year-old 
Um\cs,  well-prepared,  of  good  lustre,  colour  nearly 
uliilc  to  pale  buff,  strength  good,  .staple  3  ft.  long.  The 
in  1,1  net  was  valued  at  £30  to  £38  per  ton  (Mexican  "  Sisal  " 
it  (;:!4).  (2).  .4(/(i«' .4»ieriV««(i  fibre  from  Madra.s.  From 
■I \  year-old  leaves,  uneven  in  ipiality.  varying  from 
iHiily    white    and    lustrous,    to   gummy.    jKjor   in    lustre 


— E.  W.  L. 

Silica    with   Methylene   Blue ;    The  combination  of 

L.  Pelet-Jolivet  and  N.  Andersen.  Bull.  Soc.  Chim., 
1909,  5,  540—546. 
The  authors  have  further  investigated  the  blue  compound 
which  is  formed  when  hvdrated  silica  is  mixed  with 
Methylene  Blue  (see  this  j".  1907.  920)  and  find  that  the 
composition  of  the  comixiund  is  variable,  depending  on  the 
concentration  of  one  or  other  of  the  constituents  and  also 
on  the  presence  of  other  substances.  The  difficulty  vnih 
which  the  Methylene  Blue  is  extracted  from  the  silica 
indicates  that  the  dye  does  not  simply  adhere  to  the 
silica  but  that  there  is  actual  combination. — W.  P.  S. 

Lead  chromale  ;  Colouring  properties  of .     L.  Vignon. 

Compt.    rend.,    1909.    148.    l.'}29— 1331. 

Textiles  may  be  dyed  with  lead  chroniatc  by  imnu^rsion 
first  in  a  soluti.in  of  a  lead  salt  and  sulwecpiently  in  a 
solution  of  a  soluble  chroniate.  The  lead  chromato  is 
precipitated  on  the  fibre  which  retains  a  certain  (piantity 
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after  repeated   washing.     Textiles  can  also  be  dyed   by 

immersion  in  snsiiensions  of  jirecipitated  lead  cliromate 
in  water:  it  is  remarkable  that  under  tlio.se  eonditiona. 
silk,  wool  and  i-otton  all  beliavc  alike.  A  good  deal  of 
the  colour  is  removed  by  washini,;  .so  that  to  obtain  a  given 
shade  it  is  neces.sary  to  employ  a  mreat  deal  more  colouring 
matter  than  when  u.sing  a  soluble  dycstuff.  Sus|)OMsions 
in  liquids  other  than  water  do  not  give  the  same  intensity 
of  colour.  The  lead  chromatc  is  not  chemically  fixed 
to  the  textile  but  its  retention  is  |)robably  due  to  adsorption 
Iihenomena.  'Ilie  susjiension  of  lead  chromate  is  coni- 
|)arable  to  some  colloidal  solutions. — E.  F.  A. 

Yarns  and  fabrics  ;    Treatment  of bi/  the   Agostini 

processes.  M.  Prudhonime.  Bull.  Soc.  d'Encour., 
March.  1909. 

These  processes  depend  ujxin  a  chemical  leaction  which 
takes  place  upon  the  fibre  and  results  in  the  for- 
mation of  an  insoluble,  highly  adhesive  soap  wliieh 
become.s  incorporated  with  the  fibre  itself.  .According 
to  Fr.  Pat.  :i(11.772  of  l!HI.-)  (this  .T..  lilOfi.  lltiO).  the 
material  to  be  treated  is  impregnated  witli  a  mixture 
containing  fatty  acids,  fats  or  hydrocarbons,  and  a 
metallic  oxide,  the  i>roportions  being  so  calculated  that 
on  drying  the  material,  the  metallic  oxide  is  converted 
into  an  insoluble  soap.  The  author  has  examined  fabrics 
which  have  been  industrially  treated  in  this  manner 
anil  finds  that  they  remain  supjile.  acquire  a  "  clothy  " 
handle,  and  yet  are  jicrnieablc  by  air  and  water.  The 
finish  is  not  removed  by  water  or  by  soajiing  though  in  the 
latter  case  the  lustre  is  impaired.  The  processes  are 
applicable  to  woollen  as  well  as  to  cotton  goods  and  to  the 
sizing  of  warps.  Tables  are  given  showing  the  increase 
in  strength  and  weight  of  materials  after  being  submitted 
to  the  .\go.stini   frcatment. — P.  F.  C 

Patents. 

Bleaching  ;    Method  and  apparatus  for  and  treating 

cloth,  warps,  etc.  A.  J.  Boult.  I.K)ndon.  Fi-om  E.  I). 
.Jeffei-son.  l^owell.  Ma.s-s.,  U.S.A.  Eng.  I'af.  111.289. 
May  12.   lOtiS. 

Fn.l.  details  are  given  of  the  constniction  and  method  of 
operation  of  a  closed  kier.  in  which  cloth,  warps,  etc., 
may  be  bowked  and  fully  bleached  w ithout  being  reniovid 
between  the  several  oj>rruti<»ns.  In  connection  with  the 
kier  is  a  trap  and  a  ball-valve  arrangement,  by  nicaiis 
of  which  a  motive  valve  is  intermittingly  and  automat icaP.v 
opened  and  closed,  and  whereby  steam  is  admitte<l  and 
the  Iit|Uors  (which  have  passed  from  the  bottom  of  the  kier 
into  the  trap)  are  "  vomited  '"  over  the  goods  in  the  kier. 
Water,  bleach  lii|Uors.  and  acid  may  be  run  into  the  kier 
by  a  suitable  arrangement  of  pipes  and  valves.  Circulation 
is  effected  by  comiire.sscd  air,  automatically  admitted 
and  shot  oS  as  in  the  case  of  the  steam  during  the  boiling 
operation. — F.  M. 

Dyeing,     washi/ig    or    bleaching    yams    and    slubbing  ; 

Machinery  for  .     Brintons,  Ltd.,  and  C.   Osbom, 

Kidderminster.     Eng.  Pat.  4586,  Feb.  29.   1908. 

The  hanks  or  skeins  are  carried  on  poles  supported  in 
one  or  ntore  cages,  the  axles  of  the  latter  engaging  in 
suitable  guides  for  up  and  down  movement.  The  cages 
arc  raised  by  lifting  bars,  provided  w  ith  crankiKl  and  hooked 
lower  ends  with  racks,  the  latter  engaging  during  the  up 
movement  with  pinions  on  the  axles  of  the  cages,  thus 
turning  the  latter,  but  during  the  down  movement  of  the 
lifting  bars  the  cages  fall  by  gravity.  Two  sets  of  cages 
may  be  operated  by  lifting  arms  from  the  ends  of  levers 
on  the  opposite  sides  of  a  rocking  shaft,  the  latter  being 
actuated  by  a  suitable  eccentric,  or  the  rticking  motion 
may  be  obtained  by  the  employment  of  a  steam  or  hydraulic 
cylinder,  a  rack,  engaging  with  a  rocking  toothed  quadrant, 
being  fixed  to  the  pi.ston  ro<l  of  the  cylinder. — B.  N. 

Dyeing  and  the  titer  purposej*  :   Centrifugal  drnni  apparatus 

for    .     (i.    \\ornor.    C'jilw.    Oermanv.     Eng.    Pat. 

12.913,  June  16.  1908. 

The  apparatus  may  scrie  as  a  dyeing  machine  or  as  a 
hvdrocxtmctor.       The  material  to  be  treated  is  filled  into 


the  cage,  which  is  supported  upon  the  vertical  shaft  by 
cones  which  are  attached  to  the  latter.  The  shaft  is 
driven  from  below  and  piis.ses  thixiugli  the  bottom  of  the 
outer  ves.sel  :  it  may  l)e  raised  or  lowered  in  its  bearings, 
and  firiulv  lixe<l  to  it  is  a  cone,  which  when  the  machine  is 
used  as  a  dyeing  nmcliinc,  closes  the  op*'ning  in  the  bottom 
of  the  outer  vis,scl.  W  hen  it  is  required  to  use  the  machine 
as  a  hydroextraetor  or  for  the  atmospheric  oxitlalion  of 
such  dvcstutfs  as  suljihiilc  or  indanthrene  colours,  the  shaft 
is  lowered,  whereby  the  cone  is  withdrawn  and  the  cage 
may  be  nnolved.  The  cinulation  of  the  air  is  a.ssistwl 
by  a  fan  fixed  to  the  up)K>r  part  of  the  .shaft,  or  by  other 
means.  An  arrangement  of  pump,  pipes  and  three-way 
cocks,  whereby  the  li<iuois  may  be  circulated  in  either 
direction  without  changing  the  dire<'tion  of  the  pump, 
is  desci  .h'  1  and  illustrated. — F.  M. 

Dyeing    furs,    hair,    fiathers,    and    analogoui     material ; 

Process  for .     Farbwerke   vorm.    Meister.    Lucius, 

und    Briining.     tier.     Pat.    209.121.    March    8,     l>)08. 
Addition  to  Cer.  Pat.  149.676,  April  2,  190:l. 

Frits,  hair,  feathers,  etc..  ai-c  dyed  grey  to  blaik  shades 
by  treatment  with  y(-aniiiiotolyl-/>-hydroxyphcnylaniine, 
in  presence  of  oxidising  agents  such  as  hydrogen  iMToxide, 
The  diphenylamiiie  derivative  is  obtained  by  re<lucing 
the  indophenol  produced  by  the  simultaneous  oxidation 
of  o-toluidine  and  p-aminophenol. — T.  F.  B. 

Red  dyeings  on  fibres  ;    Process  for  producing fiul 

to  liqht  and  utishing.  Farbwerke  vorm.  Meister.  Lucius, 
und  Briining.  (!er  Pat.  209..->7li,  .May  !».  1907. 
The  oxidation  products  of  thioindigo  (see  U.S.  Pat 
898.738  of  190S  ;  this  J..  19t)S.  101.")  an-  dissolved  in 
solutions  of  normal  alkali  sulphites.  By  treating  fibre* 
with  this  solution,  rlrying,  and  developing  by  means  of 
warm,  dilute  mineral  acids,  fast  red  dyeings  ate  imKluced. 

— T.  F.  B. 

Discharge  effects  on  union  fabrics  ;    Process  for  pro'lucing 

coloured     .     Fnglische      WoUenwaren-Manufaktur 

(vorm.  Oldroyd  und  Blakclev).  Cer.  Pat.  208,998. 
Nov.  12.  1907. 
The  cotton  in  imion  fabrics  is  dyed  by  means  of  dyestufls 
reduced  with  difficulty  {e.g..  sulphide  dyestufTs)  whilst 
the  wool  is  dyed  « ith  readily  reduced  dyestufTs  ;  the 
discharge  effects  are  [iroduccd  by  printing  on  the  fabric 
a  discharge  paste,  preferably  free  from  tannin. — T.  F.  B. 

Thioindigo  Red  dyeings  ;     Process  for  discharging  . 

Kalle    und    Co.     Ger.     Pat.     209.122.     .Tune    7.  l!Hi7. 

Addition  to  Ger.  Pat.  200.927.  Jan.  18,  19<17.  (See 
Fr.  Pat.  394.508  of  1908  :    this  J.,  1909.  241.) 

F.\BRic.s  dyed  with  Thioindigo  Red  are  printed  with 
mixtures  containing  hydrosulphitcs  and  anthraquinone, 
and  the  leuco-compound  is  then  removed  as  describetl  ill  the 
princi;  al  patent :  the  addition  of  anthraqninone  prevent* 
the  re-oxidation  of  the  Icuco-compound. — T.  F.  B. 

Seserres  under  Aniline  Black  ;  Production  of  coloured 

by  means  of  mordant  dyestuffs.  Fabr.  dc  Pro<l.  Chin, 
de  Thanu  et  de  Mulhouse.  Ger.  Pat.  209.381.  .tune  29, 
1907. 

CoLKCRED  reserves  under  Aniline  Black  an'  obtained  by 

printing  the  fabric  with  a  paste  consisting  of  the  dycstuff 
I  a  chromium  salt,  ammonia,  glycerin  or  similar  substance, 
I    a  thickening  agent,  and  ]iowdercd  chalk,  steaming,  tn-ating 

with  the  aniline  solution,  and  developing  the  black  in  the 

usual  manner. — T.  F.  B. 

Textile  fabrics  ;    Process  for  treating .     G.   Hoinkog. 

Aussig-on-the-Elbe,      Biohemia.        Eng.     Pat.      10.316. 

May  l'2.  1908. 

Ik  the  ordinary  "  crabbing  "  procesn,  in  which  the  material 

I    is   scalded    with    boiling    water   or    rolled    on    perforatfd 

I    cylinders   and   steamitl.   certain   fabrics   show   cloudy  or 

moire  effects,  or  bi'conie  glazed.     To  obviate  these  defects 

it  is  pro]Hised  to  pa.ss  the  goods  round  cylinders,  «hich  are 

heated  by  steam  at  from  .'.  up  to  6  atmospheres  pressure 

I    and  are  imrtially  immerse<^  in  boiling  water. — P.  M. 
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Cahndcring  machi7tcs.  J.  P.  Bemberg  Akt.-Ges.,  Barmen 
Bittershausen,  Germany.  Eng.  Pat.  27,978,  Dec.  23, 
1908.     Under  Int.  Conv.,  Jan.  8,  1908. 

The  characteristic  feature  of  this  calendering  machine 
is  that  the  paper  and  steel  rollers  are  held  by  bearing 
rollers  and  pressing  rollers  in  a  central  position,  and  thej- 
are  prevented  from  moving  laterally  by  means  of  a  stop. 
i  Both  paper  and  steel  rollers  run  at  the  same  peripheral 
velocity  as  the  bearing  rollers.  The  bearings  for  the 
pressing  and  bearing  rollers  are  arranged  to  oscillate  in 
order  to  distribute  the  pressure  evenly.  An  arrangement 
is  provided  to  prevent  any  tipping  or  tilting  of  the  bearings 
iif  the   pressure   and   bearing   rollers. — F.  Shdn'. 

W'nierjiroof  iind  fireproof  material  or  fabric.     A.  Mayhcw, 
London.     Eng.  Pat.  10,771,  May  18,  1908. 

■' iK  producing  resilient  and  inodorous  waterproof  and 
I  |iroof  material  or  fabrics,  suitable  for  scenery,  floor- 
ncring,  bed-sheeting.  C3'cle  and  motor  tjTes,  etc.,  it  is 
i'ii>|)0sed  to  cover  knitted  or  woven  vegetable  fabrics  with 
.1  composition  made  by  mi-\ing  a  solution  of  glue  or  gelatin 
with  glycerin,  evaporating  the  mixture  until  it  has  the 
consistency  of  molasses,  and  mixing  with  it  a  hot  concen- 
trated solution  of  chrome  alum  or  potassium  bichromate. 
The  hot  mixture  is  sjiread.  brushed  or  calendered  on  to 
the  fabric  and  allowed  to  set  under  the  influence  of  light. 
.\nother  suitable  composition  is  said  to  be  obtained  by 
acting  upon  starch  with  a  solution  of  magnesium  chloride. 

— F.  M. 

V-icuum    drying    apparatus.     E.     W.     Stiohn.     Buffalo, 
N.Y.     U.S.  Pat.  921,307,  May  11,  1900. 

TiiK  a]iparatus  consists  of  a  vacuum  chamber  within  which 
\i  luiniber  of  heating  chambers  arc  arranged.  The  web 
cf  material  to  be  dried  is  wound  on  a  drum  at  one  end  of  the 
v;k  uuui  chamber  and  is  unrolled  and  caused  to  f)ass  by 
means  of  gui<le  rolls  around  and  between  the  heating 
rli.mibers  and  finally  wound  upon  a  receiving  drum 
lilted  at  the  other  end  of  the  vacuum  chamber.  A 
'11(1  web  of  material  is  simultaneously  wound  upon  tho 
:  eiving  drum  to  keep  the  layers  of  dried  material  from 
touching  each  other. — W.  H.  C. 

Pvi«'"#s  .■     Fixation   of on  fibre.     P.    A.    Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  9651,  May  4,  1908. 

SeeFi-.  Pat.  3yi,.-!88of  1908  ;  this  J.,  1908,  1150.— T.  F.  B. 

I'lddiiig  on  tixlile  fuhrici  ;   Prnctss  for .      L.  Caberti, 

and  .Alanifattura  e  Stanipeiia  Loinbarda.  Novara, 
Italy.  Eng.  Pat.  7201.  April  1,  1908.  Under  Int. 
I'onv..   April  2,   1907. 

Skf.  Fr.  Pat.  388,709  of  1907  ;  tliis  J..  1908.  97S.— T.  F.  B 

llisclmrge  effect/i  on  lexliU  fibrts  or  fabrics  ;  Production 

"I  — ^.     G.   W.   John.son,   London.     From  Kalle  und 

f'o.,  A.-G.,  Biebricli  on  Rhine,  Germany.  Enc.  Pat. 
20.2011.  Sept.  25.  1908. 

-;ee  Fr.  Pat.  394,558  of  1908  ;  this  .J.,  1909,  241.— T.  F.  B. 

f'  zlile  fabrics  ;    Schreiner  finish  of  .     P.   M.  Krais, 

Ilkley.     U.S.  Pat.   922,295,  May  18,   1909. 

MK  Eng.  Pat.  17,242  of  1904  ;  this  J.,  1904, 1087.— T.  F.  B. 

'>i!/ing  textile  and  other  matcriah  ;  Method  of  and  apparatus 

!">' .     E.  P.  Khig.  (rinimitschau,  Germany.     Eng. 

Pat.  13.760,  June  29,  I90S. 

m:e  Fr.  Pat.  391,941  of  1908  ;  this  J.,  1908,  1202.— T.  P.  B. 

■iodinm   }vroxide  ctynipositinn    for  washing  and  bleaching. 
Eng.  Pat.  11,)0.     -See  XII. 

'Iijrcts   from    cellulose    acetate.     U.S.    Pat.    922,340.     iVc 
XIX. 


VII.--ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Sulphuric  acid ;      Concentration  of  .     H.    Friedrich. 

Chem.-Zeit.,  1909,  33,  634.  (See  this  J.,  1909,  520.) 
The  unsatisfactory  point  in  most  systems  of  concentration 
is  the  amount  of  weak  acid  (of  about  20°  B. )  obtained 
by  condensing  the  vapours  from  the  concentrating 
apparatus.  In  order  to  reduce  the  cjuantity  of  this  weak 
acid,  the  author  proposes  that  the  vapours  from  the 
concentrating  apparatus  be  passed  through  a  small 
tower,  similar  to  a  Glover  tower,  down  which  chamber 
acid  is  allowed  to  trickle,  the  supply  being  so  regulated 
that  the  vapours  leaving  the  tower  have  a  temperatvuo 
of  about  100°  C.  The  acid  from  the  tower  is  passed  to 
tiae   concentrating   apparatus. — A.  S. 

Caro's  acid.     R.   WiUstatter  and   E.   Hauenstein.     Ber., 

1909,  42,  1839— 18.50. 
C.\no"s  acid  has  been  regarded  from  different  sides  as 
a  dibasic  peranhydrosulphuric  acid,  HjSiOj,  and  as  a 
monobasic  sulpho-monoper-acid,  H.SOj.  "  The  authors 
have  succeeded  in  preparing  acyl' compounds  of  the 
acid  by  the  action  of  benzoyl  cldoride  and  benzene 
sulphochloride  on  the  potassium  salt.  These  acyl  com- 
pounds, Cr,H,,.C0.0.0.S03H.  and  CV,H5.SO,.O.O.S03H, 
contain  1  acyl  group  for  each  atom  of  sulphur,  and  are 
of  an  acid  character,  being  obtained  in  the  form  of  potas- 
sium salts,  and  hence  Caro's  acid  must  be  sulpho-monoper- 
acid.  H.>S05.  for  the  acyl  compounds  of  ])eranhydro- 
sulphuric  acid  (AcyljjSjfis,  would  not  be  acids.  (See 
also  Ahrle,  this  J.,  1909,  363,)— A.  S. 

Potassium  nitrate  ;    Produetion  of  bji  the  interaction 

of  sodium  nitrate  and  potassium  carbonate.     R.  Kremanu 
and  A.   Zitek.     Monatsh.  Chem.,   1909,  30,  311—34(1. 
In  the  authors"  cxperiment.s  to  determine  the  conditions 
under  which   the   maximum  j-idds  of  ]iotassiuiu   nitrate 
and  of  sodium  carbonate  (as  by-product)  might  be  obtained, 
the  salts  or  mixtures    of    them  were  shaken  with  water 
in  a  closed  Hask  and  kept  in  a  thermostat  at  the  required 
temperature  until  the  liquid   was  saturated.     A  definite 
amount  of  the  supernatant   liquid   was   then   withdrawn 
by  means  of  a  filter-pipette  and  analysed.     The  amount 
of  carbonic  acid  was  found   by  titration,  the  potassium 
and  sodium  determined  in  the  usual  way,  and  tho  nitric 
acid  found  by  difference.     .Scries  of  determinations  were 
made  at  24-2°  C.   and   10°  C.  and  the  solubilities  of  tho 
various  salt.s  involved  in  the  reactions  are  given  In  tubular 
form  and  expressed  graphically   by  Loweiiherz's  method 
(Z.  physik.  Chem.,  13,  459).     The"  results  show  that  the 
.solubility   of  pure  sodium   carbonate   is  reduced   by   tho 
addition   of   sodium   nitrate,    but   not  constantly,   owing 
to  the  fact  that  u]i  to  a  certain  point  the  deposit  contains 
the    hydrate.    Na./'O^-f lOH.G,    but    that    subsequently 
this   is   transformed   into    the    hydrate.   Na./'03  4-7H2U. 
In    the    case    of    pure    sodium    carbonate    solutions    this 
change  takes  place  at  31-85'^  C,  but  in  the  presence  of  a 
second  soluble  substance  the  temperature  is  lower.     Hence 
at  24-2°  C.  given  a  certain  degree  of  concentration  of  the 
sodium    nitrate,    the    deposit   of    sodium    carbonate    will 
contain  7  mols.  of  water  of  crystallisation.     The  solubility 
of   pure    sodium    nitrate   decreases,    in    accordance    with 
the  general  rule,  on   the  addition  of  sodium  carbonate. 
On  the  other  hand,  the  addition  of  sodium  nitrate  to  a 
solution  already  saturated  with  potassium  nitrate  increases 
the  solubility  of  both  salts,  possibly  owing  to  tho  forma- 
tion   of    a   double    nitrate.     The    addition    of    jiotassium 
carbonate   to   a   saturated    solution   of   iiotassium    nitrate 
eau.ses  a  fairly  rapid  reduction  in  the  amount  of  pota.ssium 
carbonate  di.s.solved.     On  the  gradual  addition  of  potas- 
sium carbonate  to  a  saturated  solutiiui  of  sodium   car- 
bonate, the  solubility  of  the  latter  is  increased  up  to  a 
certain   point.  aftiM   which  it  rajiidly  falls.     The  solution 
at    this    point    yields,    on    i  iinccntralion.    a    double    salt, 
Na.,U(),.KX'();,.6H  .().       In  the  eorrespnnding  e.Nperimeuts 
at  10°  !'.   tiie  sodium  carbonate  in  the  deposit   invariably 
contained   Id  mols.  of  water,  and  the  change  observed  at 
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24-2°  C.  into  a  salt  containing  7  mols.  of  wator  did  not 
take  placp.  Tho  soluljilitios  of  sodium  carbonato  and 
potassium  nitrate  wi-re  reduced  to  a  relatively  larpe 
extent  by  the  reduction  of  tempcratnre,  whilst  tile 
solubilities  of  potassium  carbonate  and  sodium  nitrate 
were  only  slightly  affected.  At  tho  temiieratui-es  men- 
tioned sodium  nitrate  and  potassiiim  carbonate  cannot 
co-oxist,  and  saturated  solutions  can  therefore  only 
contain  :  (1),  potassium  nitrate,  sodium  carbonato,  and 
sodium  nitrate :  (2).  the  double  salt,  KN03,Na..Ct), ; 
and  (S),  the  double  salt.  KX(),,K..,('0,.  '  7\c}inlcal 
upplicntion. — In  utilising  this  reaction  for  technical 
purposes  it  is  e.s.sential  that  after  se]>aratit)n  of  tile  potas- 
sium nitrate  the  solution  shall  give  the  maximum  yield 
of  sodium  carbonate.  If,  after  separation  of  the  ]M>tas- 
sium  nitrate,  the  supernatant  litjuid  contains  per  \0i^^  c.c. 
the  corresponding  equivalents  in  grins,  of  the  ions, 
COj,  (XOj)^,  Kj  and  Xa,.  the  utilisation  cocfiicients  of 
pota.ssium  and  .sodium  may  be  found  by  the  respective 
formulie  : — 


and 


.,       It)0(CO,-K. 
^~         CO, 


Un„  = 


I00(Naa-(NO,);) 
Na, 


At  a  jKiint,  P„,  representing  the  stage  at  which  the 
liquid  is  saturated  with  sodium  carbonate,  potassium 
nitrate  and  double  salt,  the  utilisation  coefficients  of 
both  products  are  bctt(^r  than  at  the  point.  1',.  (saturation 
with  sodium  nitrate,  sodium  carbonate  and  |)ota.ssium 
nitrate),  or  than  at  a  jjoint.  P,,  at  which  the  .solution  is 
saturated  only  with  pota.ssium  nitrate.  This  is  illustrated 
by  experiments  of  which  the  following  are  tyi)ical  : — 


water  of  crystallisation  (1-2.')  grms.)  was  therefore  added, 
and  the  Ihisk  shaken  for  about  a  day.  A  dejw.sit  weighing 
7-07  grms.  (theory  7-3li  grnis.)  of  anhydrous  illl'l  percent 
sodium  i-arbonate  was  now  oiitaineil.  Kxp'-riments  U 
determine  the  inlluence  of  temperature  on  the  trahnical 
application  of  the  reaction  sIiowikI  that  at  10^  C.  thi 
utilisation  coefficients  were  smaller  than  at  aliout  25° C 
It  is  therefore  pi'eferal>le.  in  ])ractiee,  to  filter  the  solulioE 
at  higher  temperatures,  say  at  about  25°  C. — C.  A.  M. 

CUorideJi ;     Detection  of  i«  the  pregciiee  of  compki 

cynnidex    and    other    halideii.       \V.    Boltger.       Z.  anal 
t'hem.,  lOOil.  48.  IWO— 3(i8. 

FoK  the  detection  of  chlorides,  even  in  small  (piantity, 
in  tho  presence  of  complex  cyanides  and  other  lialidti 
the  following  methoil  is  given  : — 0-5  grni.  of  the  mixtun 
is  deiomposi'd   by  boiling  for  a  few  minutes  with   10  cc. 
of  2.V  sul]iliuric  acid.  20  c.c.  of  water,  and  mercuric  oxide 
(3  ]iarls  for  every  part  of  complex  cyanide) ;    the  mercm} 
is  then  preei])itated  from  the  cooled  .solution  by  hydrogao 
sulphide  ;    hydrogen  cyanide  and  hydrogen  sulphide  ttt 
expelled    by    a    current    of    woll-waslie<l    carbon    dioxidei 
passed    through    the    warm    lihered    liquid    for    at    iMIt 
20  minutes,  and  silver  nitrate  is  adde<i.     In  the  caM  o| 
a    ferrocyanide,    the    ferrous    salt    remaining    after 
treatment    must    be    oxidised     by    |ierinangaiiate, 
testing  with  silver  nitrate.      In  the  presence  of  a  broi 
a  larger  proportion  of  mercuric  oxide,  siiflicient  to 
with  this  also,   must   be  uswl,  and,  after  driving  off 
hydrogen     cyanide     an<l     hydrogen     sulphide     as    aboT*^ 
tho    bromine    ions    are    oxidised    by    warming    with 
manganate  and  adding  alcohol  in  the  usual  way. 
dioxide  being  |<a.s.sod  through  tho  warmed  filtrate  to 


Solubility  in  1000  c.c,  of  water. 
Krms. 


Solubillt)'  in  1000  c.c.  of  water, 
grms. 


Solubility  ia  1000  c.c.  of  water, 
grin. -mols. 


I- 
P, 


Na,COi. 


21-7 
37-7 
7-787 


E.COt.    NaNo, 


101-49 


KNO,. 


282 

232 

3-154 


Na. 


C0|. 


NO).  ,     Na,. 


(NO,), 


CO,. 


28« 
164 

33-H 


109  123 

90  213 

588.S       484-41 


704 
14-2 
I»-4 


B-22 
3-57 
0-74 


1-40 
1-15 


6-68 
1-14 
0-16 


2-05 
3-55 

8-07 


In  an  experiment  based  on  these  considerations.  2it'5 
grms.  of  sodium  nitrate  and  24-5  grms.  of  |K)tassium  car- 
bonate were  shaken  with  .")ll  c.c.  of  water  at  24-2''  C 
and  allowed  to  staml  at  the  same  temperature.  Tho 
deposit,  freed  by  exj)ression  from  the  mother  lii|Uor, 
consisted  of  24  grms.  of  potassium  nitrate  (containing 
4-5  per  cent,  of  carbonato).  This  corresponded  to  a 
yield  of  23-0  grms.  of  the  pure  salt  (theory  -23-0  grms.). 
In  practice  on  a  large  scale  the  adhering  carbonate  would 
be  more  effectually  expressed.  The  sodium  carlxinatc  in 
the  residual  lieiuor  may  be  recovered  by  adding  sutlicient 
sodium  nitrate  to  make  the  comjiosition  corrcsiiond 
with  that  of  a  solution  at  the  point.  P,.  The  solution 
at  the  point,  P^.  contains  no  nitrate,  and  the  addition 
of  sodium  nitrate  reduces  the  solubility  of  the  sodium 
carbonate  to  such  an  extent  that  it  separates  out.  Wluieas 
at  the  point,  P.„  the  solubility  of  sodium  carbonate  is 
37-7  per  litre,  at  the  point.  I',,  it  is  only  21-7  jicr  litre. 
The  potassium  nitrate  cannot  separate,  for  its  solubility 
increases  towards  the  point,  P,,  as  is  shown  in  the  figures 
given  above.  To  obtain  a  solution  corresponding  to  one  ' 
at  P,,  more  jxita-ssium  carbonate  must  also  be  added, 
and  this  will  react  with  tho  excess  of  added  sodium  nitrate 
to  form  sodium  carlmnate  and  jxita-ssium  nitrate,  the 
former  of  which  separates  out.  whilst  the  latter  ninains 
in  solution.  In  the  alxive- mentioned  ex]x>riinent  70  grms. 
of  the  solution,  after  separation  of  the  fiola.-wium  nitrate, 
contained  40  grms.  of  water  and  21  grms.  of  solid  matter. 
The  difference  per  litre  in  the  amounts  of  NO,  ami  K 
between  P,  and  Pj  in  the  tabic  given  al«)ve.  calculated 
for  46  grms.  of  water,  corresponds  to  ,35-4  grms.  of  sodium 
nitrate  and  00  grm.  of  |Kitassium  carbonate.  On  adding 
these  quantities  to  the  70  grms.  of  the  solution,  a  deposit 
consisting  of  sodium  carbonate  containing  I  mol.  of  water 
was  obtained.     Water  loncsponding   to   this  amount    of 


rid  of  the  aldehyde  and  excess  of  alcohol ;    wlu-n  <lcalill| 
with  a  ferrocyanide.   |)ermanganate  must   then  again 
added  t«  tho  cooled  liquid,  before  adding  silver  nitntW   nn 

— F.  SoD*^  f  1 1 


Bauxite  ;    Compoiilinii  of .     H.  Arsuixiaux. 

rend.,  1909,  148,   1 1 1.5— MIS. 
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The  author  has  analysed  a  number  of   Kremli 
by  determining  the  constituents  soluble  and  insoluble  ia 
concentrated  hydrochloric  acid,  when  heated  on  the  watH^ 
bath    for    one    hour.     These     minerals    were    compawd 
essentially  of  monohydrated  aluminium  oxide.  .AI.Oj.HjO. 
ferric    oxide,    very    nearly    anhydrous,    titanium    oxidr. 
apparently   in   the   form   of    metatitanic   a<id.   and   silica 
certainly  in  the  form  of  a  hydrate<l  aluminium  .siliMt' 
.AI.jH,Si,()j.      The  ferric  oxide  was  found  to  be  completely  . 
soluble;     sometimes    also    traces    of    titanium   oxide  and     -^ 
silica  dissolved  ;    in  most  cases  tho  aluminium  oxide  w»^ 
practically   resistant,    but   in   the   bauxite,s  rich  in  siliea, 
appreciable    cpiantitics    of    alumina    were    soluble.     Bw 
bauxites    were   found    to   contain   an   amorphous  gilioat* 
having   the  composition   of   kaolinite   (liallovsite).     ^6} 
may  therefore  be  regartled  ivs  rocks  more  or  less  argillaoeoaf 
in  character,  whilst  the  extreme  ty|)e  corres|)onds  approxi 
mately  with  a  true  clay.       In  the  insoluble  |)ortion,  aftei 
.illowing  for  the  hydialed  aluminium  silicate,  the  molecula\ 
ratio    of    combined    water    to    abiminiiini    />/im    titaninn 
oxides  is  generally  near  unity,  but   always   more  or  lewji-^ 
above  it.     The  higher  values  for  this  ratio  are  found  In  th<    J& 
more  silicious  sjiecimcns,  indicating  a  tendency  towaitii    ■™ 
a  higher  state  of  hyilration  of  tho  aluminium  oxide  thai 
the    monohydratc.      In    the    extreme    tyw.s    of    silic»t« 
bauxites    tho    combined    water    of    the    aluminiiim    oxidi' 
approximates    to    the   dihydrjite.      The    bauxlle^    may  hi' 
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considered  as  argillaceous  rocks  graduating  towards 
types  ])oorer  in  silica  and  richer  in  free  aluminium  oxide 
in  the  form  of  monohydrate.  This  monohydrate. 
ALjOj.HjO,  may  be  regarded  as  the  stable  form  and  the 
ultimate  term  of  the  decomposition  of  the  felspars. 

—J.  F.  B. 

Ltad  milphule  ;     Snlubilit!/  of  .     J.  Sehnal.      Compt. 

rend.,  I'JOO'.  148,  1394— 1396. 

The  solubility  of  lead  sulphate  in  water  is  the  same 
at  different  temperatures,  but  equilibrium  is  reached 
more  rapidly  at  high  than  at  low  temjicratures.  Pure 
water  dissolves  0-OS24  grm.  per  litre,  or  1  part  of  salt 
dissolves  in  12,135  parts  of  water.  As  sulphuric  acid 
ie  added  to  the  water,  the  solubility  diminishes,  till  with 
1  part  of  sulphuric  acid  jier  1000,  the  salt  is  absolutely 
insoluble.  Lead  hydroxide  dissolves  in  water  to  the 
extent  of  0-1.385  grm.  per  litre;  in  water  containing 
0-0265  part  of  suljjhuric  acid  per  1000,  to  the  extent  of 
0-0824  grm.  per  litre,  the  same  solubility  as  that  of  lead 
sulphate  in  water.  Tlie  author  considers,  therefore, 
that  lea<l  sulphate  is  itself  insoluble,  but  when  brought 
into  contact  with  water  it  is  slowly  converted  into  sul- 
phuric acid  and  lead  hydroxide,  which  dissolves  till  the 
amount  of  sulphuric  acid  formed  is  enough  to  cause 
equilibrium  in  the  reaction, 

PbSO^+2H20:j!:Pb(OH),  +  Hi,.SOi. 

—J.  T.  1). 

Ciipwti.''  sitlphik.     A.  Kecoura.     Compt.  rend.,  1909,  148, 
1105—1108. 

CnrRdUs  sul]ihatc  may  be  readily  j)repared  by  the  action 
of  dimethyl  sulphate  on  cuprous  oxide  under  anhydrous 
conditions.  In  a  small  flask,  provided  with  an  evolution 
tube  dipping  under  mercury,  2  grms.  of  porphyrised 
cuprous  o.xide  and  20  c.e.  of  dimethyl  sulphate  are  heated 
at  160°  C.  with  frequent  agitation.  The  oxide  turns 
greyish-white  in  colour  and  a  copious  evolution  of  methyl 
ether  occurs.  As  soon  as  the  evolution  of  gas  ceases, 
the  heating  must  be  stopped,  otherwise  cupric  sulphate 
will  be  formed  by  the  further  action  of  the  dimethyl 
sulphate.  The  cuprous  sulphate  is  washed  with  anliydrous 
ether  and  the  ether  is  evajiorated  in  a  vacuum  desiccator. 
The  product  is  unchanged  by  contact  with  air  so  long 
as  it  is  covered  by  a  layer  of  ether,  but  oxidises  if  the 
latter  evaporates  in  presence  of  air.  Cuprous  sulphate 
is  a  greyish-white  powder,  unalterable  in  dry  air  but 
immediately  decomposed  by  w-ater  into  cu])ric  sulphate 
and  metallic  copper.  The  heat  evolved  in  this  dissocia- 
tion is  5-2  calories,  the  product  being  considered  anhydrous. 
In  many  of  its  reactions  cui)rous  sulphate  behave-<  like 
a  mixture  of  nascent  copper  and  cupric  sulphate.  It 
oxidises  only  slowly  in  moist  air,  but  raiiidly  if  flooded 
with  ether,  to  form  a  black  substance.  Wlien  brought 
in  contact  with  water  this  product  immediately  gives  a 
solution  of  cupric  sulphate  and  a  precipitate  of  a  black 
oxide  which  shows  all  the  characters  of  Ro.se"s  suboxide. 
CuiO.  When  heated  in  the  oven  at  200 '  C.  until  the 
weight  is  constant,  cuprous  sulphate  absorbs  1  atom 
of  oxygen  and  is  converted  into  a  mixture  of  euiiric  oxide 
and  cupric  sulphate.  Concentrated  hydrochloric  acid 
and  ammonia  both  dissolve  cuprous  sulphate  giving 
solutions  of  cuprous  .salts  ;  glacial  acetic  acid  al.so  dissolves 
small  quantities  giving  an  intense  violet  solution  which 
rapidly  oxidises  in  the  air. — J.  F.  B. 

Thio-oxalales.     H.   0.  Jones  and  H.   S.  Tasker.     Chem. 
Soc.  Proc.,  1909,  25,  159—1(50. 

The  esters  of  dithio-oxalic  acid  are  readily  prepared 
by  the  action  of  alkyl  hydrnsulphides  on  oxalyl  chloride  ; 
;  the  dimethyl,  diethyl,  and  diphenyl  esters  are  crystalline. 
and  show  a  distinct  yellow  colour  (the  di]jhcnyl  compound 
is  a  bright  sulphur-yellow).  These  esters  arc  decomposed 
by  hot  potassium  hydroxide  solutions  into  potassium 
oxalate  and  alkyl  hydrosulphide,  but  when  heated  with 
a   concentrated    alcoholic    solution    of    pota.ssiuni    hydro- 


sulphide  a  white  solid  separated,  which  was  found  to  be 
jjotassium  dilhio-oralate,  (KSCO),.  This  salt  is  white 
and  crystalline,  and  is  very  soluble  in  water,  giving  a 
yellow-  solution,  from  which  it  separates  in  colourless 
prisms  when  evaporated  on  the  water-bath.  The  salt 
gives  intense  colours  with  solutions  of  certain  metallic 
salts,  and  precipitates  with  others  ;  some  of  these  pre- 
cipitates decompose  on  heating,  yielding  the  sulphide 
of  the  metal.  The  most  striking  reactions  are  those  given 
with  solutions  of  nickel  and  cobalt  salts,  the  former 
give  an  intense  magenta  colour,  the  latter  a  deep  brown 
colour,  in  both  cases  so  intense  as  to  be  visible  in  solutions 
containing  one  part  of  the  metal  in  8,000,000  parts  of 
solution.  The  coloured  compound  formed  with  nickel 
can  readily  be  obtained  in  small,  black,  lustrous  needles, 
resembling  small  crystals  of  potassium  permanganate : 
these  were  found  to  have  the  composition  required  by 
the  formula  CjO^SiK^Ni.  Solutions  of  this  salt  and  the 
cobalt  salt  are  stable  to  acids,  and  the  metals  are  only 
precipitated  very  slowly  from  them  by  the  addition  of 
potassium  hydrosulphide  or  hydroxide. 

Potassium  monothio-oxalaie  is  prepared  by  the  action  of 
alcoholic  potassium  hydrosulphide  on  diethyl  monothio- 
oxalate,  (COSCoHs-COJCoHs),  and  separates  slowly  in  white 
needles,  which  contain  one  molecule  of  water  of  crystal- 
lisation. Tliis  salt  is  also  very  soluble  in  water,  but 
gives  a  colourless  solution ;  the  solution  decomposes 
on  addition  of  acid,  and  gives  colours  and  precipitates 
with  metallic  salts  which  are  very  similar  to  those  given 
by  the  dithio-oxalate,  but  the  in.soluble  salts  are  in  this 
case  more  rcadQy  decomposed.  The  corres])onding  acids 
are  unstable,  and  have  not  yet  been  isolated  in  the  pure 
state. 


Vlilisimi  furnrice  gases  poor  in  sulphur  dioxide.     Borchers. 
See  X. 


Sodium  sulphate  deposit  in   Calitornia.     Oil.   Paint,   and 
Drug  Rep.,  May  31.  1909.     [T.R.] 

L.^KGE  deposits  of  sodium  sulphate  are  found  in  the 
lowest  portion  of  the  Carriso  Plain,  which  extends  along 
and  within  the  north-east  boundary  of  San  Luis  Obispo 
County,  California.  The  lake  known  locally  as  Soda 
Lake,  or  Salt  Lake,  in  the  bed  of  which  this  salt  occurs, 
receives  the  drainage  from  the  Carriso  Plain  and  the 
adjoining  flanks  of  the  bounding  ranges,  the  total  catch- 
ment basin  being  somewhat  over  525  square  mUes  in 
extent.  The  lake  mcludes  an  area  of  nearly  3000  acres. 
It  remains  practically  dry  except  in  extraordinarily  wet 
seasons.  A  sample  of  the  salt  collected  at  the  surface  of 
the  lake,  near  the  present  evaporation  plant,  varies  from 
dull  to  lustrous  pure  white  in  colour,  and,  though  more 
or  less  granular,  may  be  easily  crushed  between  the  Angers. 
An  analysis  of  the  salt  made  in  the  laboratory  of  the  CS. 
Geological  Survey  shows  it  to  contain  40o  per  cent,  of 
sodium  oxide  (Na20).46-12  per  cent,  of  sulphuric  anhydride, 
1-66  per  cent,  of  magnesium  oxide,  and  9-27  per  cent,  of 
chlorine.  The  nearest  railway  station  is  15  miles  away, 
across  a  mountain  range,  another  and  more  accessible 
one  being  32  miles  distant.  Until  the  contemplated 
railway  to  San  Luis  Obispo  is  constructed,  the  proiitable 
working  of  the  deposits  appears  impossible. 

Monazite  production  of  the  United  States.     Mining  \\'orld, 
June  5,   1909.     [T.R.J 

The  production  of  crude   monazite  sand   in   'he   United 

States  during  1908  amounted  to  1.521,<S(i(>  lb.,  averaging 

about   25   per   cent,    mona/.itc.     The   criule   concentrates 

yielded  422.646  lb.  of  retined  sand,  averaging  about  90  per 

cent,  monazite  and  valued  at  $.50,718,  or  12  cts.  per  pound. 

I    Of   this  production   North   Carolina  yielded   310.196   lb., 

valued  at  S37.224.  and  South  Carolina,  1 12,450  lb.,  valued 

at  813,494. 

I        The  following  table  gives  the  production  in  pounds  and 

'    valueof  monazite  from  1893  to  1902.  inclusive  :  of  monazite 

and  zircon  in   1903  :    of  monazite.  ziiTon,  adolinitc,  and 

columbite  in  1904  ;    of  monazite.  zircon,  and  columbite  in 
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1906  ;  of  monazite  and  zircon  in  1906  and  1907  ;  and  of 
monazito  in  1908. 


Year. 


Quantity. 


Value. 


1893 

130,000 
546,855 

1,573,000 
30,000 
44,000 
260,770 
360,000 
908,000 
748.730 
802,000 
805,000 
745,999 

1,362,418 
847,275 
t>48,162 
422,646 

t    7,600 

1894 

1895 

1896 

1897 

36,193 

137,150 

1,600 

1,980 

1898 

1899 

13,542 

20,000 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 ■ 

48,80.'. 

59,202 

04,100 

06,200 

86,038 

163,908 

162,500 

1     66,800 

1908 

60,718 

All  of  the  decrease  of  jimductioii  occurred  in  North 
Carolina,  the  output  of  South  Carolina  showing  n  conbider- 
able  increase  in  (luantity  and  value  in  1008  over  1007. 

There  were  no  imjmrts  of  monazite  into  the  United 
States  during  lOOS.  The  quantity  and  value  of  the 
imports  of  thorium  nitrate  during  the  last  six  years  are 
given  in  the  following  table  : — 


Year. 

Quantity. 

Value. 

1903 . 

64,520 
58,655 
52,378 
40,000 
51,441 
05,289 

$232,165 

1904  . . . 

1905  . . . 
1006  . . . 

1907  . . . 

1908  . .  . 

249,904 
269,604 
139,929 
152,600 
173,239 

Tho  exports  of  monazite  in  1008  were  very  small,  and 

consisted  of  a  small  shipment  by  one  company  to  (Jcrmany. 

I'atknts. 

Nitric  acid;  Proceae  of  obtaining from   gas  mixtures 

containing  oxides  of  nitrogen.  L.  (Uascr,  Berlin, 
Germany,  Assignor  to  (ieneral  Electric  Co.,  New 
York.      U.S.  Pat.  021,075,  May  IS,  1000. 

A  MIXTURE  of  nitric  oxide  and  air  is  passed  over  a  weak 
basic  oxide,  and  the  ])roduct  is  subsequently  decomposed 
by  heating  under  reduced  pressure,  the  liberated  gas  being 
absorbed  by  water,  so  as  to  give  commercial  nitric  acid. 

— F.  SoDN. 

Xilrosul/iliuric   iitids   and   diliitL    nitric  arid  ;     Apfiaratiis 

for    prc/Hiring    .     1*.    Uideau.     Ft.    I'at.    31>(>,290, 

Jan.  21,  1008. 


NiTKic  acid  fumes  are  generated  in  the  cast  iron  retort 
(A)  and  pa.Hs  into  a  battery  of  coniniunicaling  ca.xt  iron 
absorption  vessels  (b).  Below  the  al)sorlK'rs  a  collecting 
vessel  communicates  with  the  cast  iron  re.wrvoir  (C) 
by  way  of  the  tube  (f).  The  siphon  ((!),  (ixcnl  to  tho  first 
absorber,  also  communicates  with  the  re-xervoir  (C) 
and  maintains  the  li<|Uor  inside  the  battery  at  a  constant 
level.  The  rutiurvoir  (C)  eommunieates  by  mi<ai>H  of  a 
siphon  with  the  acid  elevator  (U),  which  conveys  the  lii|uor   i 


to  the  cast  iron  reservoir  (C* ),  whence  it  passes  once  ! 
into  the  absorption  vessels.     The  fan  (E).  preferably  of  t 
centrifugal  type,  sucks  the  fumes  through  the  al>sorbei| 
and  conveys  the  waste  gases  up  a  chimney.     To  sfa 
tho  ap])aratUB,  sulphuric    acid    is    introduced    into    (Cl 
tho  tap  (r)  of  the  acid  elevator  is  opened,  and  the  fan  1 
set    in    rotation.     For    the    preparation    of    dilute    nit' 
acid,   the  apparatus  is  constructed  of  stoneware  in 
place  of  cast  iron. — 0.  R. 

Xitrates  ;    Process  for  the  preixiralion  of  solid  ^'^^l 

nitrous  gases  mixed  with  air  or  oxi/gcn.  Badiso|Bi 
Anilin  und  Soda  Fabrik.  Gcr.  Pat.  2io,lil7,  July  U,| 
liKI.S. 

Thk  object  of  the  invention  is  to  ]ire|)aiv  teehnically  pu 
solid  nitrates  from  gaseous  mixtures  containing  snia 
proi>ortion8  of  oxides  of  nitrogen,  such  as  are  obtains 
for  instance  by  the  electrical  oxidation  of  atmosphoij 
nitrogen.  The  gases  are  mixed  with  steam  or  wi" 
atomised  water,  the  mixture  Ijcing  kept  at  a  tem])eralur(' 
above  the  boiling  jioint  of  nitric  acid,  and  then  brought 
in  contact  with  solid  oxides,  hydroxides,  or  earbonateb 
of  the  alkalis  or  alkaline-earths.  At  the  temix-ralurt' 
employed  (p.f/..  250°  C).  after  the  addition  of  the  waiii. 
a  largo  portion  of  the  nitric  acid  is  in  the  dissi"  i.ini 
condition,  but  when  the  mixture  is  brought  in  eoiii.i.i 
with  the  ab.sorbenl,  the  undissociated  nitric  acii  i- 
immediately  absorbed,  after  which  further  quaiimu- 
are  produced  from  the  dissociation  products,  and  abs<jrlie<l, 
and  .so  on  until  the  whole  of  the  nitric  acid  is  absorbed. 

— A.  S. 

Ilydroci/rinir     arid  ;      Proriss     of     rerorrring     .     \V. 

Feld.      Honningen-on-the-Khine.    (iermany.      U.S.    I'al. 
922,400,  May    18,    1009. 

HvDKocVANli'  acid  is  obtained  from  metallic  eyanidos 
in  a  solid  state  by  subjecting  these,  al  a  ti'mperatuif  above 
100^"  C.  and  in  the  prcsciiceof  steam,  to  the  action  of  acal, 
or  of  a  .salt  yielding  acid  during  the  reaction,  in  less 
projiortion  than  is  equivalent  to  the  metallic'  cyanide; 
the  reacting  mass  is  maintaint'd.  at  least  in  pai't.  above  the 
reaction  li<|uid.  and  the  acid  vapours  are  absorbe<l  by 
basic  compounds  of  the  said  salts,  without  affecting  the 
hydrocyanic   acid. — F.  Sodn. 

Sodium  sulphate  :  Method  of  making .     .1.  1).  Pennock, 

Syracuse.    N.Y.,   Assignor  to  The  Solvav    Piixe.ss  Co., 
New  York.     U.S.  Pat.  022,031,  May   18,  lOOil. 

"  NiTHK  cake "  is  mixetl  with  a  sodium  com|»iund 
ca]>ablc  of  neutralising  it.  such  as  "  lished  salts.  "  in 
apjiroxirnalely  reacting  proportions,  and  the  niixinn' 
moistened  and  stirred,  until  the  i-eaetion  is  eonipldo; 
it  is  then  dried  and  the  resulting  sodium  sulphate  recovered. 

— F.  .Soon. 

Sodium  sulphiili  ,    /'imi-si  for  ihi  pnisinilion  nf  /rum 

(i.dii.i  id  liruum  co(il.'<.     Cheni.  Falir.   P.uckaii.      Ilei.  I'al. 
200.000.   May   14.   1007. 

It  is  found  that  on  c'arbonising  brown  coals,  the  n^sidue 
contains  a  considerable  portion  of  its  sidphur-eontent 
in  the  form  of  sodium  sulphate,  and  then  on  incinerating 
this  resiiluc.  the  sulphur  compounds  insoluble  in  water 
interact  with  the  sodium  carbonate  and  eliloridi'also  pri'Si'n'. 
to  form  a  further  i|uantity  of  sodium  sulphate.  The  claim 
is  for  the  carbonisation  of  brown  eoals  previous  to  burning 
them  to  ashes.  The  linely-ground  ashes  an-  then  sub- 
jected to  a  systematic  lixiviation  for  the  nvovery  of  sodium 
sulphate. — A.  iS. 

Pnlnssium    .111//*  .•      I'mci.tn  for   privoiling   ihi    priKlurlmH 

(if  du.\t  in  lh>   i/riuding  of .     C.  T.  >S|a^yerei-  und  Co. 

Cer.   Pat.  210,274,  .Inly  13,  I1KI7. 

TiiK  .salts  nm  moistened,  before  the  grinding  o|)oratii>n. 
with  a  solution  of  |H>ta.ssinm  salts,  the  stri'ngth  of  wliieli 
is  chosen  so  that  the  ground  prtMluct  ha>.  (is  de.'*ire«l. 
either  the  same  or  a  liighur  content  of  |K>ta.'>sium  than 
the  ungrouiid  salt.  —  A.  S. 
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Titanium  oxides ;     Prodvction  of  .     F.   A.   J.    Fitz- 

Gerald  and  P.  M.  Beniiie,  Niagara  Falls,  Assignors  to 
General  Electric  Co.,  New  York.  US  p^t.  921.68(i, 
May  18,   1909. 

Crushed  ilmenite  or  other  titanic  iron  ore.  mixed  with 
powdered  carbon,  is  heated  to  aliout  1800"  f'.,  at  which 
temperature  the  iron  oxide  only  is  reduced.  The  resulting 
sintered  mass  is  cru.shed  and  the  reduced  iron  removed 
by  magnetic  separation  and  treatment  with  acid. 

— F.  SocN. 

Sulphur  ;    Extniction  of froin  spent  iron  oxide  [used 

in  coal  (jas  purification^  P.  E.  Williams,  Leytonstone. 
Eng.  Pat.  596,  Jan.  9,  1909. 

Spent  oxide,"  which  is  a  mixture  of  iron  sulphide 
and  sulphur,  is  treated  with  a  strong  ammoniacal  solution. 
whereby  the  free  sulphur  reacts  with  the  ammonia  to 
form  ammonium  polysuli)hidc.  After  filtering,  the 
remaining  iron  sulphide  is  converted  into  ferric  oxide 
and  sulpluir  by  exposure  to  tlie  air.  and  the  resulting 
mixture  is  ag.iin  treated  with  ammonia.  Sulphur  is 
obtained  from  the  ammonium  ])<)!ysul|ihide  solution  by 
boiling,  the  escaping  ammonia  being  eitlier  mixed  mth 
the  crude  coal  gas  before  it  passes  into  the  purifying 
boxes,  or  recovered  in  any  other  suitable  manner. — 0.  R. 

Eydrogen  trimilphide  and  hydrogen  disulphide  ;     Process 

for  the  preparation  of  pure and  of  mixtures  of  the 

two.  I.  Bloch.  Ger.  Pat.  209,800,  Jan.  12,  1908. 
ITbude  hydrogen  persulphide  obtained  from  inorganic  or 
jrganic  polysulphides  is  distilled  in  vacuo,  and  the  dis- 
billate  collected  in  two  receivei-s.  the  first  being  kejrt  at 
5°— 25°C.  (preferably  10°— 20°C.)  and  the  second  at 
+5°  to  -60=0.  (preferably  -10'  to  -50=  C).  The 
irst  receiver  then    contains    pure    hydrogen    trisidphide. 

nd  the  second,  hydrogen  disid])hido  containing  a  little 
;ri8ul]ihiile,  which  can  be  removed  by  a  second  distillation, 
fixtures  of  hydrogen  disuli)liide  and  trisulpliidc  can  bo 

btaincd  by  using  a  receiver  cooled  to  +5'  to  —  60°C., 
)r  two  receivers,  one  kept  at  25' — 50'  ('.   and  a  second 

ooled  to  about  —  60°  C.  Hydrogen  disulphide  can  be 
orepared  by  distilhng  hydrogen  trisulphide  in  vacuo, 
md  collecting  the  distillate  in  two  receivers  kept  at 
P— 25°C'.  and  +5°  to  -  60°  C.  respectively.  (See  also 
.his  J.,  1908,  748.)— A.  S. 

Oxygen ;      Proce.ss   and   apparatus   for    the    extraction   of 

atmospheric  .     A.  JI.  Deseours-Desacres.     Fr.  Pat. 

396.889,  Feb.  7,  1908. 
Atmospheric  air  is  subjected  to  a  continuous  cycle  of 
iperations  consisting  of  dissolving  it  in  water  under 
iressure,  whereby  a  gaseous  mixture:  richer  in  oxygen  is 
ibtaincd  in  solution,  removing  the  imdissolved  gas  richer 
D  nitrogen,  and  subsequently  diminishing  the  pressure 
in  the  solution,  whereby  the  dissolved  gas  is  again  set 
it  liberty.  By  repeating  the  proce.ss  a  sufficient  number 
if  times,  almost  pure  oxygen  is  obtained.  'Jlie  a]i]iaratus 
oniiists  of  a  battery  of  reservoii'S  and  comiuessors  so 
nanged  that,  when  the  pressure  in  any  one  of  the 
eaervoirs  reaches  a  certain  amount,  the  undissolved  gas 
i  eliminated,  while  the  liquid  ])as,ses  automatically  into 
he  next  reservoir,  where,  under  diminished  pressure, 
be  previously  dissolved  gas  is  set  free,  and  the  process 
then  repeated. — 0.  R. 

'vlphuric  acid;      Manufacture  of .     Erste   Oesterr. 

Sodafabrik.  and  C.  Opl.  Hruschau,  Silesia.     Eng.  Pat. 

20,171,  Sept.  25,   190S. 

5B  Fr.  Pat.  394,739  of  1908  ;  this  J.,  1909,  309.— T.  F.  B. 

Immonia  ;   Process  of  making .     C.  Krauss,  Assignor 

to  Gcs.  f.  YStickstoffdiinger.  Westcregoln,  Germany. 
U.S.  Pat.  922.003,  May  18,  1909. 

EE  Fr.  Pat.  ,375,979  of  1907  ;  this  J.,  1907,  925.— T.  F.  B. 

ieial  sulphides  and  alkaline  hyposulphites  from  ores  and 

other  metallic  compounds  ;    Process  for  pre/mring . 

P.  Pii)ere;i.ut  and  A.  Vila,  Paris.  Eng.  Pat.  19,148. 
Sept.   11.  r.MlS.     Under  Int.  f'onv.,  Sepl.   19,  1907. 

BE  Fr.  Pat.  394,441  of  1908  ;   this  J..  1909,  243.— T.  F.  IJ. 


Sulphocyanides  ;     Manufacture  of .     K.   Jl.   Chance, 

Assignor  to  British  Cyanides  Co.,  Ltd..  London  US 
Pat.  922.564.  Jlay  25,"  1909. 

See  Eng.  Pat.  6268  of  1908  ;   this  ,L,  1908.  nil.— T.  F.  B. 

Cyanide  and  cyanamide  ;    Production  of  .     C.   Bosch 

and  A.  Mittasch.  Assignors  to  Badi.sche  Anihn  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germanv 
U.S.  Pat.   923.012.  May  2.5,   1909. 

See  Fr.  Pat.  387.002  of  1908  ;  this  .L,  1908,  809.— T.  F.  B. 


VIII.— GLASS,   POTTERY,  AND   ENAMELS. 

t.lh.ss  ;    Penimihililji  of  for  ga.':es  [iodine  vapour].     A. 

Stock  and  H.  Heynemann.     Bcr.,  1909.  42.  1800 1801. 

A  LE.\F  of  silver  foil  was  sealed  up  in  an  ordinary  glass 
ilask,  which  was  first  evacuated  completely.  In  a  "second 
tiask  a  jiicce  of  silver  foil  was  also  placed',  the  flask  then 
evacuated  as  before,  bul  tilled  with  water-vapour  at 
5  mm.  pressure  before  sealing.  Both  ilasks  were  then 
left  for  3  months  in  a  closed  vessel  containing  iodine 
crystals.  The  silver  foil  remained  perfectly  bright  in 
both  cases,  and  after  opening  the  flask  and  dissolving 
the  foil  in  pure  nitric  acid  not  a  trace  of  residue  remained, 
showing  that  no  iodine  had  passed  through  the  glass! 
These  I'csults  are  at  variance  with  those  obtained  by 
C.  Zenghelis  (Z.  physik.  Chem.,  1909,  65,  341).— E.  F. 

Gla«s-cuitinq  hy  means  of  an  electric  wire.     F.  L.  .louard 

J.  Amer.  Chem.  Soc  ,  1909,  31,  654. 
The  glass  is  scratched  with  a  file  or  on  an  emery  wheel 
in  order  to  provide  a  starting  point  for  the  crack,  and  a 
thin  resistance  wire  is  then  wound  around  the  part  it  is 
desired  to  crack,  the  wiie  being  drawn  taut  and  a  piece 
of  asl)(-stos  pajjcr  inserted  between  the  crossed  ends 
to  prevent  contact.  The  ends  of  the  wire  are  connected 
to  a  source  of  electricity,  and  a  current  passed  through 
sufficient  to  heat  the  wire  to  dull  redness.  The  erack 
follows  exactly  the  path  of  the  resistance  wire. — A.  S. 

Silicates,  glasses,  and  glazes  ;    Formation  of .     J.  W. 

Cobb.  Chem.  Soc.  Proc.,  1909,  25,  165—166. 
On  the  assumption  that  a  glass  can  be  regarded  as  formed 
by  the  combination  and  solution  of  its  constituent  oxides, 
the  author  has  studied  the  process  of  formation  of  the 
glass  represented  by  the  formula,  Na2O.CaO.Al,C),.10SiO„. 
An  investigation  on  the  combinatio'n  of  lime"  and  silica 
shows  that  the  compounds  formed  are  2CaO.Si(j.  and 
CaO,SiO„.  Lime  and  alumina  interact  to  form  the 
compounds,  CaCALO^,  CaO,2AL()3,  and  an  insoluble 
calcium  aluminate,  presumably  containing  a  large  amount 
of  alumina. 

The  general  question  of  chemical  intoraction  between 
solids  was  discussed,  and  the  ciuicUision  was  drawn 
that:  (1)  the  temperature  of  formation  of  a  slag  and 
its  fusion  point  are  not  identic.-d.  nor  are  tiiev  apparently 
related  (in  opjiosition  to  Boudouard's  generalisation)': 
(2)  inteiaction  between  solids  may  go  far.  even  to  com- 
pletion, without  fusion  ;  (3)  from  "800"  upwards  the  state 
of  mixed  solid  particles  is  one  of  fairly  effective  molecular 
contact,  allowing  free  play  to  selective  chemical  affinities. 

Porcelain ;      Preparation   of   from    Its   coruitilmnts. 

H.  Bollenbach.  Sprechsaal,  1909,  42.  332—333. 
The  most  important  ingredient  in  porcelain  is  the  "clay- 
substance,"  2SiO,.Al.j(),,2H2(J.  The  purest  source  "of 
this  is  Zettlitz  kaolin,  but  a  week's  washing  is  reouired  to 
remove  alkalinity.  Attempts  to  synthesise  elay-sid)stance 
have  hitherto  failed,  the  product  being  a  uon-|)lastic  ni.i.-is 
yielding  bodies  which  melt  at  a  lower  tcmiierature  than 
they  would  had  they  been  made  with  tlu-  natural  clay. 
In  glazes,  it  is  known  that  the  substitution  of  aluminium 
hydroxide  and  silica  for  kaolin  is  the  best  method  for 
obtaining  "  eraqtiele  "  ware,  hut  the  author  claims  to 
have  replaced  kaolin  bj'  its  constituents  in  glazes  free 
from  hair-cracks.  Tn  a  poreel.iin  made  from  28  ])nrts 
of  felspar,  25  of  quartz.  45  of  Zettlitz  kaolin,  and  2  of 
bone-ash,    the    spar   was   now   replaced    by   an   artificial 
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frit  made  from  10  parts  of  aluminium  hydroxide,  7  of 
jiotassium  earbonate,  10  of  potassium  nitrate,  and  36  of 
Hohenbocka  sand,  and  the  kaolin  was  replaced  l>y  sand 
and  aluminium  hydroxide,  the  mixture  being  made  plastic 
by  a  rye-meal  paste.  The  results  are  said  to  be  identical 
with  the  porcelain  made  from  natural  sources.  Zoellner 
(this  .J.,  I!t08,  448)  found  that  a  porcelain  tired  at  cone  Hi 
is  comiHised  of  crystals  of  sillimanite.  Al.Oj.SiO^,  mixed 
with  strongly-at tacked  particles  of  ipiart/  and  full  of 
bubbles.  A  porcelain  lired  at  cono  12  contains  partially- 
attacked  particles  i>f  <|uurt7,.  melted  spar,  and  an  amorphous 
silicate  which  may  be  anhydrous  clay-substance, 
AL03,2SiOj.— H.  H.  S. 


IX.     BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Portland  cement  ;    Water  content  of  set  in  the  course 

of  hardening.     D.  Nagy.     Tonind.-Zeit.,  1909,  33,  615. 

PouTLASD  cement  was  made  into  a  paste  with  various 
proiK>rtions  of  water,  shaped  into  cubes,  and  tlie  hitter  were 
bored  after  remaining  in  air  and  in  water  for  definite 
periods.  The  borings  were  then  analysed  for  hygroscopic 
water,  water  <^f  hydration,  and  carbon  dioxide,  it  was 
found  that  set  cement  lost  its  hygroscopic  water  gradually 
the  longer  it  was  kept,  both  in  air  and  under  water.  The 
amounts  of  water  of  hydration  and  of  carbon  dioxide,  on 
the  other  hand,  in  general  increased  with  age.  except  in  the 
case  of  .set  cement  exposed  to  the  air.  in  which  the  water 
of  hydration  reached  a  maximum  after  a  certain  jioriod, 
and  then  began  to  decrease  again.  This  period  seemed  to 
lie  between  128  and  187  days.  Even  after  U  months 
the  chemical  constitution  of  set  cement  was  not  yet 
constant,  and  the  author  concludes  that  the  volume 
changes,  which  take  place  in  consequence  of  hydr.-ition  and 
carbonation,  are  of  a  molecular  nature  and  expel  the 
hygroscopic  water,  thus  accounting  for  the  apparent 
"drying  "  of  cement  under  water. — 0.  K. 

Patents. 

Kiln  for  burning  limestone,  doloviite.  and  the  like.  E. 
SchmatoUa,  London.     Eng.  Pat.  28,.i49,  Dec.  31,  1908. 

In  a  gas-fired,  vertical,  shaft  kiln,  a  main  gas  channel  is 
in  <lirect  communication  with  the  gas  ])roducer  or 
producers,  and  intermediate  between  lower  and  upper  gas 
channels.  The  shaft  is  rectangular  in  section,  with 
ivunded  corners,  and  is  divided  towards  the  bottom  into 
two  se)iarate  chambers  by  means  of  a  beveUwl  crossbridge. 
Four  .straight  gas  channels,  having  op<nings  at  their  outer 
ends,  cross  each  other  at  right  angles  and  communicate 
with  outer  or  upper  gas  inlets  by  means  of  short  Hues 
arranged  in  the  arches  of  the  gas  channels,  and  with 
the  central  gas  inlet  by  means  of  flues  in  the  Hoors  of  the 
gas  channels.  The  arrangement  of  the  central  gas 
channel  is  such  that  it  is  accessible  at  both  ends  from  the 
outside  through  doors,  so  that  it  may  easily  be  cleaned,  and 
a  series  of  port  holes  above  the  upper  gas  inlets  allows  the 
burning  to  be  watched  and  any  material  that  may  have 
stuck  in  the  shaft  to  be  dislodged  from  the  outside. — O.  R. 

Firebrick  and  the  like  ;   Composition  of  matter  for  use  in 

and    process  of    producing    the    same.     L.   Houze, 

Assignor  to  C.  F.  Niklaus,  R.  H.  WiUev.  and  A.  Uran- 
quart,  Monterey,  Cal.     U.S.  Pat.  921.838.  May  IS.  1909. 

HyoRopnASK.    or    a   similar  rock,    is    roasted,    crushed 

coarsely,  and  mixed  with  fireclay  ;  the  mixture  is  moulded 

and  burnt. — A.  G.  L. 

Wood  ■   Process  for  neutralising  sohition-^  uxtd  for  impreg- 
nating   .     B.  Diamand.     Fr.  Pat.  396.974,  Nov.  3. 

1908.  * 

The  waste  liquors  obtained  in  the  manufacture  of  cellulose 
by  the  sulphite  metho<l  are  made  alkaline  with  sodium 
carbonate,  filtered,  and  added  to  the  saline  solutions  used 
for  impregnating  wood. — O.  R. 


X.— METALS    AND    METALLURGY. 


Iron   uxide  ;    Melting-point  of  .     E.    J.    Kohlmeyot 

.Metallurgie,  1909.  6.  323—325. 

The  oxide,  previously  sintered  together  by  a  short  heatin 
at  1270"  C.  in  an  atmosphere  of  oxygen,  was  introduce- 
into  a  platinum  crucible  placed  in  an  eleclrically-he«tc 
spinel  (magnesium  aluminate)  crucible,  which  was  kcp 
at  about  KiOO  C  until  the  oxide  was  completely  melted 
when  it  was  allowed  to  cool.  The  melting  point  of  farri 
oxide  was  determined  by  the  aid  of  a  cooling  curve  cot 
structed  on  the  basis  of  the  observation  of  the  degree 
of  rat<j  of  cooling.  A  current  of  oxygen  was  passed  throng 
the  platinum  crucible  during  the  experiments.  Two  detei 
minations  on  ditTorent  specimens  of  ferric  oxide  gav 
melting-points  of  l.")G5"  and  1002°  C.  respectively,  trit 
ill-marked  arrest -iKjints  at  1350^ — 1250'  and  well-defina 
arrest-points  at  1035°  and  1028°.  The  oxides  onq 
contained,  after  sintering,  3 — 4  ixsr  cent,  of  ferrous  oxidl 
and  slightly  more  after  melting.  The  siiecilic  grarittej 
after  melting,  were  5187  and  5- 193;  the  fuse<l  prodm) 
was  strongly  magnetic.  A  similar  deterininiition 
magnetic  iron  oxide  (FcjO,)  gave  a  nieltiiig-|X)int  <j 
152r  C.  and  an  arrest-point  at  13.50— 1250  .—A.  G.  L.  , 

Silicon  and  its  influence  on  the  electrical  and  mafMt 
properties  of  iron.  E.  Kolben.  Runils,  f.  Technik  < 
Wirtschaft;    through  Engineering.   I'.K)9.  87.  732^JB 

The  results  of  the  author's  ex[>eriments  on  the  influtari 
of   silicon   on    the    mechanical,   electrical,    and    ra 
properties  of  low-carbon  iron,  are  shown  in  the  follot 
table  :— 


Percentage  of  Bilicon — 

Minimum    

Maximum 

Tensile  stroiiKth  in  kilos. 

(sheets  0-5  mm.  thick) 
ElonR.'ition,  per  cent. 
Electrical  resistance, 

ohms 

Increase    in    resistance 

per  100*  C.  per  cent. 
CoefBcicDt  of  hj-steresis. 
Hysteresis,    walt£    per 

kilo 

Eddy    currents,    watts 

per  kilo 

Permeability.  B  (or  H  = 

140 


0-026 
0-30 


30-8 
11-0 


41-0 
0-0015 


2-5 
1-3 
17,600 


The  alloys  eont.iining  3-5  |>er  cent,  of  silicon 
low  tein|)cratuiecoe(licient  of  electric.il  resistance, 
it  is  proposed  to  use  alloys  of  iron  containing  from  t  f 
0  ]>er  cent,  of  silicon  and  up  to  5  jicr  cent,  of  aluminini 
for  the  manufacture  of  resistances  capable  of  repladn 
nickelin.  German  silver,  and  similar  alloys.  The  ma 
properties  of  iron  are.  on  the  whole,  favourably  influs 
by  silicon,  the  watt  losses  being  considerably 
and  the  elTect  of  ageing  counteracted,  whilst  th 
meability  is  not  much  affected.  The  alloys  are  ho 
difhcult  to  work,  and  with  3  ])er  cent,  of  silicon  are  ' 
brittle.  The  brittlene.ss,  whilst  not  of  much  conseqn 
with  resj)cet  to  the  use  of  the  alloys  in  transfon  , 
would  preclude  their  employment   in  dynamos. — A.  8., 


Cyanide  solutions ;    Precipitation   of  gold  from  'j 

carbonaceous   matter   [in   lime].     W.    A.    Caldecott. 
Chem.  Met.  and  Min.  S..  S.  Afric*.  1909.  9.  327—330. 
ExPEBlMKNTAi.  tests  on  the  effect  of  partly  burnt  co«l  i 
contact  with  a\iriferous  <vanide  solutions  showed  that : 
wa.s    practically    as    efficient    a    precipitant    as    chan  _ 
although  unburiit  coal  had  Uttle  effect.    The  onlinaiy  fim    Ui 
used  in  cyaniding.  which  has  b<>en  ]ire]>ared  by  finng  t    ft 
kilns  alteiTiatelayirs  of  limestone  and  fuel,  is  generally  CO*    , 
laminated  with  traiesof  jiartly  consumed  coal  or  charco* 
and   assuming  that    only  a  fraction   of    one    [ht    cent.  ( 
present   m  the  lime   used,  on  a  large  cyanide  plant  W 
would    represent   several   |)ounds  of   |ireiipilrtnt   iier  d*J    « 
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with  an  equiralent  loss  of  gold.  If  retort  lime  camiot  be 
|in)cure(l,  it  i.s  suggested  that  the  lime  should  be  dissolved 
in  the  mill-ser%nce  water  before  entering  the  battery,  time 
jbeing  allowed  for  the  removal  of  imijuritios  by  settling. 
Many  millmen,  however,  consider  that  much  lime  in  the 
mill  water  has  a  deleterious  effect  on  the  plates,  besides 

■iiusing  the  possible  choking  up  of  the  pipes  leading  to 

lio  mill.— F.  R. 

Ml  rcury    \_in   orss] ;     Volumetric    determhirition    of . 

VV.  H.  Seamon.  fing.  and  Min.  J.,  1909,  87,  1047—1048. 
)■'<  GKM.  of  the  fmely  ground  ore  (200-mc.sh)  is  digested 
ttith  5  c.c.  of  concentrated  hydrochloric  acid  for  5 — 10 
minutes  at  40°  C.  and  then  3  c.c.  of  concentrated  nitric 
irid  are  added  and  the  heating  continued  for  a  few  minutes 
it  the  same  temperature,  until  all  the  cinnabar  is  deoom- 
|ui^.  il.  Lead  is  not  usually  found  in  mercury  ores,  but 
!;  |iii,ut,  3  c.c.  of  strong  sulphuric  acid  are  added  to 
iiinipiuite  it  from  solution.  As  free  chlorine  must  be 
iliscnt  and  it  cannot  be  removed  by  boiling  owing  to  the 
Idss  of  mercuric  chloride  by  volatilisation,  5  c.c.  of  strong 
ivmmonia  are  added  drop  by  drop,  followed  by  25  c.c. 
uf  watei-.  The  precipitate  is  filtered  off,  washed  twice 
ttith  a  minimum  amount  of  water,  and  2  c.c.  of  strong 
nitric  acid,  which  has  been  exposed  to  strong  light  to 
juoduce  some  nitrous  acid,  are  added  to  the  filtrate. 
When  cool,  a  thirt!  of  the  solution  is  set  .aside  and  the 
ivinainder  titrated  with  a  standard  solution  of  jjota.ssium 
i"'li(ie,  using  drops  of  starch  paste  on  a  tile  for  an  indicator. 
When  a  definite  end  reaction  has  been  obtained,  the 
n -served  portion  of  the  assay  is  added,  and  titration 
rontinued  until  a  drop  added  to  the  starch  produces  a 
tiuit  blue  coloration.  0-5  c.c.  is  deducted  from  the 
result  if  the  bulk  of  the  liquid  is  over  50  e.e.  Mercuric 
rhlnride  is  employed  for  standardising  the  potassium 
mdide  solution,  the  strength  of  the  latter  being  8-3  gi-ms. 
)iri-  litre,  1  c.c.  of  which  is  equivalent  to  0-005  grm.  of 
mercury.  The  method  is  said  to  be  quick  and  reliable, 
ir^nlts  agreeing  within  0-1  per  cent. — F.  R. 

A  ntimony  alloys  ;  Analysis  of .     Nicolardot  and  Krell. 

Bull.  Soc.  Chim.,  1909,  5,  559—562. 
The  jiaper  deals  mainly  with  the  separation  of  antimony 
lud  tin  from  the  other  metals  contained  in  various  alloys. 
It  is  recommended  that  the  alloy  be  treated  with  nitric 
iiiid.  the  mi.xture  evaporated  to  dryness,  and  the  insoluble 
.ntimony  and  tin  oxides  then  collected  in  a  cyHndrical 
liltcr  constructed  of  porous  porcelain.  The  oxides  are 
washed  with  dilute  nitric  acid,  dried,  reduced  to  the 
metallic  state  by  heating  at  400°  C.  in  a  current  of  hydrogen, 
;iud  weighed.  The  two  metals  are  then  separated  from 
i;iih  other  in  the  usual  manner.  Traces  of  copper  which 
lire  jcchided  by  the  mixed  oxides  may  be  deposited  electro- 
lytically  from  the  solution  of  the  two  metals. — W.  P.  S. 

I'lilriiim  alloys  as   reducing  agents;    Further  experiments 

with .       O.    P.   Watts   and    E.    R.   Suhm.     C'hem. 

News,  1909,  99,  257—259.  (See  also  this  J.,  1908,  752.) 
I  ( INFLICTING  results  were  obtained  in  the  direct  comparison 
"t  aluminium  with  the  alloys  as  reducing  agents,  the  action 
'it  the  latter  being  too  violent  in  many  cases.  The  authors 
find  that  the  alloys  are  distinctly  superior  to  aluminium 
for  the  igniting  mixture,  and  are  of  opinion  that  this  is 
also  the  case  in  all  the  less  violent  reductions.  The 
liiiquetting  of  the  charge  was  found  to  be  very  effective 
in  suppressing  tmdue  violence  of  reaction  ;  and  since  the 
alloys  richest  in  calcium  and  magnesium  act  with  the 
^icatest  energy,  the  authors  conclude  that  those  containing 
"Illy  sufficient  calcium  or  magnesium  to  render  them  easily 
pulverisable  mil  be  the  mo.st  serviceable,  as  well  as  the 
cheapest.  It  was  found  possible  to  prevent  vaporisation 
'if  molybdenum  dioxide,  during  reduction,  by  causing  it 
1"  combine  with  other  oxides  before  the  charge  attained 
:i.ii  extremely  high  temperature.  Attempts  to  produce 
s'llid  masses  of  tungsten  anil  titanium,  by  various  means, 
tt' TO  unsuccessful. — W.  E.  F.  P. 

Cndmium  in  soft  solders.     E.   S.   Sperry.     Brass   World, 

May,  1909  ;  Eng.  and  Min.  .J.,  1909.  87,  1140. 
Bi   .adding  cadmium  to  ordinary  soft  soliler,  the  melting 
|i'iint  of  the  latter  is  lowered,  and  its  strength  increased. 


An  alloy  containing  50  per  cent,  of  tin,  25  of  lead,  and 
25  of  cadmium  has  been  found  most  satisfactorv  ;  it 
melts  at  144-5°  C,  or  about  30°  lower  than  the  best  soft 
solder  (2  of  tin  to  1  of  lead).  In  preparing  it,  the  metals 
are  melted  together  in  presence  of  a  small  quantity  of 
anmionium  chloride  as  flux,  and  well  stirred  before  pourin". 
With  the  present  moderate  price  of  cadmium,  the  cost  of 
tlie  solder  is  not  greatly  increased.  The  new  solder  is 
especially  useful  for  soldering  Britannia  metal,  pewter, 
antimonial  lead,  etc. — A.  .S. 

Sulphur  dioxide  ;    Principles  of  a  process  fur   rendering 

furnace  gases   poor   in   harmless   and   usclul.     F. 

Borchers.  Metallurgie,  1909,  6,  316 — 319. 
The  process  is  an  extension  of  that  of  Hanisch  and 
Sehroeder  (see  this  J.,  1884,  570),  and  is  especially 
applicable  to  poor  gases  containing  less  than  4  per  cent, 
of  sulphur  dioxide  from  roasting-fiirnaces,  and  to  localities 
poor  in  fuel.  The  process  consists  essentially  in  passing 
the  cooled  gases  up  two  absorjjtion  towers.  In  the 
further  of  these  towers  the  gases  meet  descending  water, 
which  absorbs  all  except  traces  of  sulphur  dioxide.  The 
dilute  solution  of  sulphur  dioxide  so  obtained  is  passed, 
repeatedly  if  nece.ssai-y,  down  the  first  tower,  in  which 
it  meets  the  richer  gases,  and  in  which  it  attains  a  high 
degree  of  concentration.  The  solution  so  ol)tained  is 
heated  to  90°  C,  preferably  by  the  hot  furnace-gases, 
which  arc  thus  cooled  before  entry  into  the  towers 
—A.  G.  L. 

Platinum  industry  of  the   I'ral.     Ch.  of  Comm.  .J.    .June 

1909.  [T.R.] 
The  French  Ambassador  at  St.  Petersburg  reports  that 
the  production  of  platinum  in  the  Ural,  which  amounted 
in  1908  to  298  pouds,  was  31  pouds  less  than  in  1907,  and 
was  obtained  from  the  following  districts  :  Tcherdyn, 
14  pouds  ;  Perm.  70  pouds  ;  Verkhotourie,  south,  186 
pouds  ;  Verkhotourie,  north,  25  pouds  ;  Ekaterinburg, 
south,  3  pouds.  The  production  during  1908  was  the 
lowest  for  10  years,  and  50  pouds  less  than  tlie  average 
of  the  last  decade.  The  restriction  of  output  which  has 
been  carried  on  by  producers  of  jjliitinum  with  the  view 
of  maintaining  the  price  of  the  metal  is  the  cause  of  the 
small  production  during  last  year.  The  mines  of  Prince 
Abamelek  Lazareff.  situated  in  the  Solikamsk  district, 
increased  their  output  by  five  pouds.  It  is  in  the  southern 
part  of  the  Verkhotourie  district  that  the  reduction  of 
output  has  been  most  marked  :  the  production  in  the 
district  was  231  pouds  in  1907,  or  45  pouds  more  than  in 
1908.  The  Nijne-Touryinsk  mines,  belonging  tc  the 
Platinum  Industry  Company,  and  those  of  Nijne-Taguilsk 
in  the  same  district,  have  also  reduced  their  outjjut. 
On  the  other  hand  in  the  northern  part  of  the  Verkhotourie 
district  the  production  increased  by  over  eight  pouds 
owing  to  the  installation  of  a  new  dredge  at  the  Lialine 
mines  and  an  increase  of  activity  at  the  Nicholas-Pavdinsky 
mines.  The  mines  of  Count  Chouvalov,  in  the  Perm 
district,  also  increased  their  output  by  a  little  more  than 
one  poud,  but  the  Sysert  mines  in  the  southern  district  of 
Ekaterinburg  yielded  slightly  less  than  in  the  preceding 
year. 

Patents. 

Alloys  ;    Metallic  .     J.   F.   Duke,   Shortlands,   Kent. 

Eng.  Pat.  12,042,  June  3,  1908. 
The  claim  relates  to  the  production  of  an  alloy  of  the 
composition: — Copper,  1450 ;  aluminium,  30;  nickel, 
20  parts.  These  properties  may  be  slightly  modified  ; 
thus  a  slight  increase  in  the  nickel  content  and  propor- 
tional decrease  of  aluminium  will  increase  the  malleability 
and  ductility  of  the  alloy.  The  product  is  easy  to  work 
and  may  be  alloyed  with  goltl  in  all  pro])or(ions.  For 
general  purjooses  an  alloy  having  the  a]i])roximate  com- 
po.sition  :  Copper,  1441-50;  ahiminuim.  39-75;  nickel, 
18-75  parts  may  be  employed. — C  A.  W. 

Cobalt    romponnd.1    [anel    cnhalt]  :     Mauufarture    of    . 

The  Mond  Nickel  Co.,  Ltd..  H.  Hirtz,  and  M.  D.  Cowap, 
London.     Eng.  Pat.  13.207.  .lunc  20,  1908. 
CoBAM  carbonyls  are  jnepared  by  heating  finely  divided 
cobalt  in  carbon  monoxide  under  suitable  conditions  of 
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tempera  til  re  niiil  pressure  (seo  this  J.,  1908,  1017).  To 
cxtraet  eolmll  from  its  ores,  the  latter  arc  first  converted 
into  oxide  and  introdueed  into  a  steel  tube  lini'd  with 
eopper.  Tlie  tul)e  is  heated  to  250'" — 300°  C.  and  hydrogen 
.  is  ]msse<i  o\er  the  eobalt  oxide  to  reduee  it  to  n\etallic 
cobalt.  The  ap]>aratus  is  then  allowed  to  cool  to  150° — 
170"  C'.,  carbon  monoxide  is  slowly  passed  through  at  a 
jjre.ssure  of  100 — 120  atmospheres,  and  the  issuing  vapour 
is  cooled  to  0°  C,  whereupon  crystalline  cobalt  carboiiyl 
condenses.  Purt>  metallic  cobalt,  massive  or  in  the  form 
of  ]ilates,  is  obtained  by  heating  cobalt  carbonyl  vapour 
to  a  suitable  temperature. — 0.  R. 

Ores,  aluile,  cool,  and  the  like,  more  especuilly  iron  ons 
and  iron-stone  shale  ;    Apixiraliis  for  use  in  suhjecliny 

to  the  action  of  heal.     J.  B.  Peat,  Redcar,  Yorks. 

Kng.  Pat.  17,054,  Aug.  13.  1908. 

TnK  apparatus  is  i)rimarily  intended  for  the  treatment 
of  iron  ores  ami  iron-stone  slialo  by  heat,  in  the  absence 
of  air.  The  lower  oxide  which  results  is  magnetic  and 
can  aftcrwartls  be  separated  by  magnetii'  separation. 
The  ore  is  fed  into  u  bunker,  where  it  is  dried  by  the  heated 
products  of  combustion  arising  from  the  fuinace.  Any 
moisture  condensing  on  the  walls  is  collected  and  run  otf 
through  a  gutter.  The  ore  discharged  from  the  bunker 
is  carried  down  an  inclined  way  into  a  hopper  which,  under 
ordinary  conditions,  is  fitted  with  a  remo\able  cover 
and  so  rendered  "gas-tight.  From  there  it  is  directed  by 
inclined  pieces  into  a  series  of  vertical  tubes  ])rojecting 
downwards  towards  a  shoot,  where  the  ore  is  finally 
collected  and  removed  tliron^jh  an  opening  in  the  bottom. 
These  tubes  are  heated  Ijy  the  products  of  combustion  of 
an  exterior  furnace  connected  with  the  apparatus  by 
horizontal  flues.  To  this  end,  each  tube  is  surroundetl  by 
one  of  greater  diameter,  so  that  the  hot  gases,  (lassing  up 
through  the  annular  space,  arc  carried  off  and  utilised 
in  the  manner  |>rcviously  described.  Down  the  whole 
length  of  the  intci'ior  tubes,  xcrlical  rods  arc  jiasscd, 
ejiih  of  these  rods  being  littcd  at  the  lower  end  with  a 
cone-shaped  ilisc  corrugated  on  the  up]K'r  face.  Uy  the 
rotation  of  these  rotls  a  steady  passage  of  the  (uc  into  and 
out  of  the  tubes  is  a.ssured.  and  clogging  is  avoided.  The 
tubes  are  arranged  so  as  to  allow  for  any  exiuinsion  in 
length,  their  lower  ends  being  capable  of  moving  u|i  and 
down  in  stuffing- boxes  of  fire-clay.  The  heating  cllect 
of  the  system  may  be  materially  increased  by  collecting 
the  small  quantity  of  gas  evolved  in  the  reaction  and 
blowing  it  in  through  the  bottom  of  the  furnace.  If 
desired,  these  gasejs  can  bo  utilised  in  increasing  the 
furnace  draught. — t'.  A.  \V. 

Subjcetiny  mulerials  [siil/ihide  ores]  to  the  action  of.  air  or 
other  ijascs.  .1.  E.  (irconawalt,  Denver.  Colo.  U.S.  Pat. 
92I.(U5,  May  11,  1909. 

Siii.iMiiDK  ores  are  placed  on  a  bed  of  porous  materiikls 
in  a  furnace  ami  lieateil,  and  air  is  forced  upwards  througli 
the  |Hir<Mis  bed  into  the  mass  of  ore. — W.  H.  ('. 

Hc/riiclori/   ores  ;     Process   of    removing   sulphur,    arsenic, 

andothertike  impurities  from .      F.  Cotton.  Hornsbv, 

N..S.W.,  Australia.     l'..S.  Pat.  922,088,  May  IS,  Ii«l!). " 

KKKK.MT11RY  ores  are  first  heated  and  treated  with 
hydrogen  under  slight  pre.ssure  to  remove  sulphur.  They 
are  then  treated  with  steam  to  convert  the  "'  base  metals  " 
intfl  oxides,  the  volatile  oxides  formed  being  finally  driven 
otT  by  heating. — A.  (i.  L. 

Oretrenling  liirnace,     C.    C    .\Iedbery.    Now    York.      L.IS. 
Pat.  922,009,  Slay  25,  1909. 

Tub  furnace   is  of  the   rotary   kiln   l.vpe,  and    lompri.'ses 
two    oppositely    inclined    parts    arranged    one    above    the 
other,  so  thai    the  up|K'r  or  i-harging  end  of  thu  furnace    ' 
is  immediately  above  the  lower  or  discharging  end.     The 
furnace    is    provided    with    regenerators    for    heating    the   j 
air  and  gaseous  fuel.      .A  receiving  hearth  for  thu  nudlen    | 
miiurals  is  arrangeil  at  the  discharging  end  of  the  furnace, 
and  Is  heated  by  the  combustion  priHiucts  after  tlie.se  have 
first   juisned  through  one  of  the  regenerators.    -A.  T.  L. 
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Separation  of  metals.     R.   D.    Divine,  Chicago,  111.     U.S. 
Pat.  921,372,  .May   11,   1909. 

The  claim  is  for  the  process  of  separating  the  oxides  of 
lead,  antimony  and  zinc.  The  mixture  of  oxides  is  mixed 
with  oil-cake  ami  sodium  carbonate  and  heatinl  sufiiciontly 
to  reduce  the  oxides  to  the  nu'tallic  state  and  to  volatilise 
the   resluccd   zinc. — \V.  H.  C. 

[S(te/1  plate  ;  Ballistic ,  atid  method  of  treating  armour 

or  deck  pliites.  i^.  S.  Wales,  Mindiall.  Pa.,  Assignor  to 
Carni'gie  Steel  Co..  Pittsburg.  Pa.  l".S.  Pats.  921,924 
and  921,925,  May  18,  1909. 

B.\i.i.i.sTic  armour  or  vault  steel  plates  are  claimed, 
containing  carbon,  0-20-  -0-35  per  cent.  :  mnnganow,  ' 
0-25 — ()-35  ;  nickel,  3-."> — 1-0;  chromium,  1-25 — 1-75,  and 
vanadium,  less  than  1  per  cent.  Or,  nickel,  less  than  3-75, 
and  vanadium,  less  than  I  per  cent.  Or,  an  unspeeiliod 
quantity  of  nickel,  besides  chromium,  less  than  2,  and 
vanailium,  less  than  1  per  cent.  Or,  finally,  nickel,  2-5 — 
5-0  per  cent.,  chromium,  1 — 2,  and  vanailium,  less  th»n 
1.  The  steel  plates  are  first  given  a  fibrous  structure  by 
heat  treatment,  and  arc  then  hardened  by  heating  them 
to  above  875  C.  and  suddenly  cooling  them.  The  plates 
are  finally  annealed  by  heating  to  350° — 700"  0.  and 
cooling  slowly. — A.  (i.  L. 

Ferro-nickel  and   nickel-steel ;     Process   of   making   , 

F.  R.  Carpenter,  Denver,  Colo.  U.S.  Pat.  922,388, 
May  18,  1909. 

Coi'i'Eit-NicKKi.-iRON  sulphide  ores  are  given  an  oxidising 
roasting  to  oxidise  nickel  and  iron,  and  then  a  chloridising 
roasting  to  render  the  copper  soluble  in  water.  .After 
leaching  out  the  eop|K'r.  the  residue,  which  is  in  the  form 
of  "  blue  billy  "  or  '"  purple  iron  ore,"  and  which  ccuitains 
jMacti<ally  all  the  nickel  of  the  ore  and  little  or  no  copper, 
IS  smelted  to  ferro-nickel  or  nickel-steel. — A.  <!.  I.. 

Copper    ores  ;     Process    for    the    tixivi'ition    of    .     1 1. 

Friilich.     Cer.   Pat.  209,324,  Jan.  29,   1908. 

In  processes  for  the  lixiviation  of  eopper  ores,  where  rapid 
circulation  of  the  liqvior  is  elTectctl  by  means  of  a  pipe, 
with  open  ends,  in  which  a  screw  rotates  (see  <!cr.  Pat. 
1()3.409  :  this  .!..  I90(i,  379),  or  by  Siemens'  method  of 
blowing  in  air  at  the  bottom  of  a  I'ipc  «ith  open  ends,  it 
is  customary  to  use  lincly-dividcd  ore.  .According  to  the 
piescnt  i)atcnt.  the  ore  is  used  in  rclati\el.v  large  lumpe, 
so  that  only  the  liquor  is  circulated  instcail  of  li(|Uor  and 
ore-slime  as  when  tinely-divided  on-  is  i-mploycd. — A.  S. 

Jtletals  ;  Process  mid  ttpjMtralus  for  treating  • — —  lor  tht 
prevention  of  oxidation  and  corrosion.  ,1.  .1.  Rradley, 
Brooklyn,   U.S.A.      Kng.    Pat.    8,534,  April    I'i.    1908. 

See  Fr.  Pat.  389.289  of  1908  ;   this  J.,  1908.  985.— T.  F.  B. 

Cant  iron  ;    Decarhu relation  of  .     \V.   Hiibel,  Vienna. 

Kng.   Pat.   11,598,  May  28.  1908. 

Skk  Fr.  Pat.  ,391,429  of  1908  ;  (his  J..  I!H18,  1 1,57,— T.  F.  B. 

Iron  ore  ;  Method  of  reducing .     A.  .1.  Boull,  l.,<jndon. 

From  .1.  T.  .fones,  Iron  Mountain,  Mich.,  U.S.A.  Kng. 
Pat.  12,323,  .lune  li,  1<K)8. 

See  U.S.  Pat.  8!Ht,235  of  1908  ;  this  J„  1908,  814.— T.  F.  B. 

Alloys  and  steeU  containing  silicon  ;    Metallurgical  proctss 

for  olitiiining .     L.  H.  liaraduc-MuUer,  Paris.      Kng. 

Pat.  14,093,  duly  2,  1908.  Under  Int.  Conv.,  .Iidv  2, 
1907. 

See  Fr.  Pat.  389,.577  of  1907  ;   this  J.,  I1K)8,  985.-T.  F.  B. 

Iron  and  steel ;   Process  of  and  apftaratus  for  smelting  and 

refinimj .     \V.  F.  ,M.  Mc-Carty.  Rocky  Ridg.',  Md., 

U.S.A.     Kng.  Pat.   19.1135.  Sei)t.  10,  1908. 

See  U.S.  Pals.  !Htl,3H2,  9(ll..-.Hi.  and  901..547  of  limS; 
this  .1.,  1908,  1117.— T.  F.  H. 

.Mclallurgiriit  famarrs  for  iron  and  iletl.  \V.  F.  M, 
MeCarlv,  Kooky  Kidge,  Md.,  U.S.A.  Kng.  I'at.  19,35(>, 
Sept.  15,  I '.108. 

SbkU.S.  Pat.  901.303  of  1!KJ8  ;  thi.,.1..  19ll».  1117.     T.  F  B 
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Zinc  ;    Process  for  the  nianujarture  of  .     0.  Loiseau, 

Sclaigneaux,  Belgium.  Eng.  Pat.  l,"),!?*),  .July  17, 
1908. 

See  Fr.  Pat.  390,672  of  1908  ;  this  J.,  I'JOS,  1117.— T.F.B. 

Platinum  :    Process  for  the  prodvction  of  a  coating  of 

on  base  7netals  not  easilj/  f(f~^ihfe,  such  as  iron,  nickel, 
cobalt,  or  the  iilloi/s  thereof.  M.  Bauni,  Hanau  on  Maine, 
Germany.     Eng.   Pat.  22,455.  Oct.  22.   lilOS. 

See  Ger.  Pats.  201,004  to  201,060  of  1907  :   this  J..  1908, 
1160.— T.  F.  B. 

Flux  for   the   autogenous    iceliliiif/   of   aluminium.     M.    U. 

Schoop.    Bois   Colombcs,    France.     I'.S.    Pat.    922.523, 

May  25,  1909. 
See  Fr.  Pat.  374,089 of  1907  ;  this, I..  1907.  828.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 

Nitrates  from  the  attnosphere.     Eyde.     See  VII. 

Silicon  and  its  iiifluence  on  electrical  and  magnetic  properties 
of  iron.     Kolben.     See  X. 

Merrnry    cathode    [in    electro-analysis].     Botfger.        See 
XXIII. 

P.\TENTS. 

Voltaic  arcs  ;  Process  for  producing  long .  Centralstelle 

fOr  Wissenschattlich-Technische  Untersuehungen 
,1  Ges.m.b.H.,  BerUn.  Eng.  Pat.  2216.  .Tan.  29,  1909. 
:i    Under  Int.  Conv.,  Feb.   J,  1908. 

-The  process  relates  to  a  method  of  forming  steadily 
burning  long  voltaic  arcs,  without  the  assistance  of 
magnetic  or  other  blowing.  Air  is  introduced  into  an  air 
chamber,  and  passes  from  the  lattei'  into  the  reaction 
;  vfasel.  which  encloses  the  arc,  through  a  number  of 
i  perforations  or  through  the  i)ores  of  the  vessel,  in  order 
to  secure  a  uuiforni  distribution  of  the  gas. — B.  N. 

Furnaces;    Electric  .     A.   Voelker,   Bonn,   Germany. 

Eng.   Pat.  28,276,  Dec.  28,   1908. 


The  furnace  is  provided  with  two  electrodes,  d  and  e, 
through  the  middle  of  which  pass  two  adjustable  prismatic 
poles,  /(  and  i.  A  prismatic  electric  connection,  m,  of 
smaller  cross-section,  is  adapted  to  slide  in  prismatic 
cavities  in  the  poles,  in  order  to  vary  the  eifeetive  heating 
length  of  the  connection,  and  at  the  same  time  prevent  the 
formation  of  an  arc  between  the  poles.  In  a  modified 
form,  the  heating  connection  is  made  stationary  by  placing 
it  on  the  bottom  of  the  furnace,  and  the  ]jrismatio  poles 
are  made  to  slide  on  the  connection.  In  a  third  form,  the 
poles  are  jilaced  vertically,  the  upper  one  being  fixed, 
whilst  the  lower  is  movable  and  directly  attached  to  the 
heating  connection.     The  lower   pole  iiorriiHlly  closes  the 


bottom  of  the  furnace,  but  may  be  lowered  for  permitting 
the  electric  connection  to  engage  in  the  plastic  mass  in  the 
furnace. — B.  N. 

Cell  for  ehctrolytic  or  other  jmrposes.  H.  S.  Blackmnre, 
Mount  Vernon,  N.Y.  U.S.  Pat.  922,079,  May  18.  1900. 
The  receptacle,  used  as  the  cell,  contains  an  electiode. 
composed  of  a  metallic  carbide  or  acetylide  and  a  hinder, 
together  with  an  opposite  electiode  and  a  body  of  electro- 
lyte.—B.  N. 

Electrolyte  for  use  in  electric  batteries.  The  New  Ignition 
Synd..  Ltd.,  London,  and  W.  J.  L.  Sandy,  Pcckhani. 
Eng.  Pat.  10.520,  May  14.  1908. 

See  Fr.  Pat,  396,905  of  1908  ;   this  .1.,  1909,  610.— T.  F.  B. 

Electric  insnlaliii/j  compounds  ;   Solid .     W.  E.  Lake, 

London.  From  Standard  Varnish  Works,  New  York. 
Eng.  Pat,  16,885,  Aug.  11,  1908. 

See  Fr.  Pat.  39.3.217  of  1908  ;  this  .!.,  1909,  147.— T.  F.  B. 

Electric  furnace.     F.  M.  Chaplet,  Laval,  and  A.  Remond, 

Paris.     U.S.  Pat.  923,018,  May  25,  1909. 
See  Fr.  Pat.  370,005  oi  1906  ;  this  .J.,  1907,  210.— T.  F.  B. 

Electric  iiwandescence  filaments.     Eng.   Pats.   2853,  3951, 
14,942,  and  25,854.     See  II. 


[Electrtc(d\     Curing 


process.     Eng. 
XVin-4. 


Pat.     23,183.     See 


(C.)— ELECTRO-METALLURGY. 

Patents. 

Ores  [e'ectricalli/]  ;   Process  of  reducing .     F.  ,T.  Tone, 

Niagara  Falls.  N.J.  U.S.  Pat.  921.183.  May  11,  1909. 
RefK-ACTouy  ores,  or  compounds  of  elements,  which  at 
the  temperature  of  reduction  are  subject  to  losses  by 
volatilisation,  are  mixed  with  a  reducing  agent,  and  heated 
to  a  reducing  temperature  within  the  reaction  zone  of  an 
electric  arc  furnace.  The  maximum  temperature  of  the 
charge  is  kept  at  a  point  which  practically  prevents  loss 
by  volatilisation.  The  products  are  removed,  as  they  are 
formed,  by  causing  them  to  descend  out  of  the  reaction 
zone  along  an  electrically  heated  resistance  conductor, 
the  upper  end  of  which  constitutes  the  lower  electrode 
of  the  furnace,  and  the  fused  products  are  collected  in  a 
lower  receiving  space. — B.  N.  !_i 

Nickel  ores  ;  Process  of  treating .     A.  G.  Bctts,  Troy, 

N.Y.  U.S.  Pat.  923.005,  May  25,  1909. 
The  ore  is  smelted  so  as  to  obtain  an  alloy  containing  nickel, 
copper,  and  a  considerable  proportion  of  iron.  This  alloy 
is  refined  elcctrolytically,  using  as  electrolyte  a  solution 
containing  both  iron  and  nickel  salts.  A  cathode  deposit 
is  obtained  consisting  of  3  parts  of  iron  and  1  part  of  nickel, 
and  copper  or  other  metals  are  recovered  from  the  anode 
slime.— A.  T.  L. 

Furnace  ;    Electric  smelling  .     C.   E.   Wilson.    Hood 

River.  Oreg.  U.S.  Pat.  921,325,  May  11,  1909. 
The  furnace  comprises  a  melting  receptacle  or  crucible, 
the  inner  walls  of  which  slant  inwards  toward  the  bottom. 
On  the  top  of  the  melting  receptacle  is  placed  a  water- 
cooled  jacket  or  cover,  having  suitable  openings  formed 
therein.  A  screw  conveyer  leads  to  one  of  the  openings, 
and  a  hopper,  in  which  the  material  is  placed,  is  secured 
al)ove  the  screw  conveyer.  Tubes  are  arranged  over  a 
number  of  the  openings,  and  a  valve  over  one  of  them, 
a  second  set  of  tubes,  slightly  larger  than  the  lirst,  being 
arranged  to  slide  up  and  down  upon  the  outside  of  the  first 
named.  Electrodes  pass  through  the  tubes  into  the 
receptacle  or  crucible,  rings  being  clamjjcd  to  the  upper 
ends  of  the  electrodes  and  the  rings  clamped  to  the  outer 
tubes.  By  means  of  a  movable  carriage,  chains  secured 
to  the  carriage  and  eyes  formed  with  or  secured  to  the 
rings,  the  electrodes  may  be  moved  U])  or  down,  or  entirely 
removed  from  the  receptacle  or  crucible.  An  opcii- 
lir.irth  furnace  is  [jlaced  above  the  crueilili'  at   one  side,. 
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and  a  shoot  loads  from  the  furnace  to  tho  valve  for  convey- 
ing stool  from  tho  open  liciirtli  furnace  to  the  receptacle 
or  crucible. — B.  N. 

Tin  or  iittied  metals;    Klrrtrulylicallii  cixitimj   irilli . 

J.  C.  Bt^neker,  Waukegan.  111.,  Assignor  to  The  .Meaker 
Co.,  Chicago,  111.     U.S.  I'al.  !I21.!)4:{.  May  IS,  lilllil. 

TllK  .dilution  emiiloycd  contaiuK  api)nixinialfly  2.>  parts 
of  sodium  hj'droxide,  1,">  parl«  of  sodium  tliiosidphatc, 
10  parts  of  stannous  chloride,  and  200  parts  of  water. 

B.  N. 


XII.     FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

Mixed   glyctridt^ ;     Occurrence   of   in    natural   /iiIji. 

J.  Klimont  and  E.  MoiseU.     Monatsh.     Chcm.,  1909,  30, 
341-340. 

The  fats  examined  by  the  authoi-s  were  those  of  the 
domestic  goose  and  turkey.  The  goose-fat  had  a  sp.  gr. 
of  0-9270  at  15°  C,  a  sa])onitication  value  of  193-3.  and  an 
iodine  value  of  70-1.  On  repeated  n^crystalli.sation  from 
a  mixture  of  acetone  with  a  little  chloroform,  it  yielded  a 
crystalline  powder  (ra.  pt.  .59^  C),  which  resembled 
tristearin  and  tripalmitin  in  ajipearance.  The  liberated 
fatty  acids  melted  at  a  little  above  .')5°  C.,  and  had  a 
neutralisation  value  of  209-3.  They  consist<-(l  of  stearic 
and  palmitic  acids  in  a  proportion  corresponding  to  1  mol. 
of  the  former  to  2  mols.  of  the  latter  (theoretical  neutrali- 
sation valug  21(1-9).  The  authors  regard  the  fat  as 
dipalmitostearin.  The  turkey-fat,  examined  in  the"  same 
way,  was  a  soft,  granular,  pale  yellow  fat  with  the  following 
analytical  characteristics: — .Sp.  gr.  at  l!>'  C,  0-912; 
m.  pt.  27'  to  28^  C.  :  saponilication  value,  193-0;  and 
iodine  value,  71-7.  By  iTpeated  recrystallisation  from 
a  mixture  of  acetone  with  a  little  chloroform,  a  substance 
showing  a  constant  ni.  pt.  of  'tW  to  (10  C.  was  obtained. 
From  the  mother  liquor  an  oil  with  properties  coinciding 
with  those  of  triolein,  was  isolated.  The  substance  of 
m.  pt.  59°  to  00°  C.  ha<l  a  saponitieation  value  of  203-9, 
and  contained  fatty  acids  melting  at  54"  to  .W"  C,  and 
having  a  neutralisation  value  of  200-7.  The  authors 
regard  this  fat  al.«o  a-s  a  dipalmitostcariM.  Hansen  (this 
J.,  1902,  5.53)  isolated  a  similar  mixed  glvccride  melting 
at  55°  C.  from  beef-fat.  whilst  (iuth  (this  J.,  1903,  427) 
prepared  two  dipalmitostcarins  synthetically.  The  authors 
suggest  that  the  mixed  glycerides  isolated  by  them 
from  these  fats  may  bo  identical,  with  one  or  both 
of  the  synthetical  pie])arations.  In  experiments 
to  determine  wlu-ther  mixtures  of  triglycerides  could 
be  obtained  with  constant  m.  pt.s.,  the  authors 
purified  .synthetical  tristearin  and  trip'ilmilin  by 
n-peated  lecrystallisation  until  they  niclled  at  71  C. 
and  65°  C.  i-espectively.  The  pure  triglyc-erides  were 
then  mclte<l  together  in  equal  proportions,  and  recrystal- 
liscd  from  acetone.  The  first  crystals  melted  at  00°  to 
61°  C,  and  on  further  crystallisation  their  m.  pt.  was 
gradually  raised  to  60°  C,  which  was  the  highest  point 
that  could  be  reached.  This  product  had  a  saponitieation 
value  of  194-1,  corresponding  to  a  mixture  of  about 
70  per  cent,  of  tristearin  and  30  per  cent,  of  tripalmitin. 


These  results   showed   that   the   products  obtained  fron 
goose-fat  and  turkey-fat  were  not  mixtures  of   tristcarii  j 
and  tripalmitin.  but  definite  compounds.    The  experinien 
also   corroborates   the   statement   frequently   made   tha 
from  natural  fats  containing  both  tristearin  and  tripalmitil£ 
it  is  impos.sible  to  isolate  a  puix-  tristearin  by  crvstallisatioM 
(Cj).  also  this  J.,  1909,  482).— C.  A.  M. 

Porpoise  oil.     F.  Hart.     Chem.-Z<it.,  1908,  32,  810. 
Like   most   cetacean   oils,   jxirpoise   oil   fi-om    Dilpliinui 
phocaena  is  yellowish  and  has  a  fishv  odour.     It  has  thj 
following  characters  :— Sp.  gr.,  0-9302  at  15°  C.  ;   inop 
of  tempcratuix-  by  Maumcne's  test,  from  25''  to  80° 
free  fatty  acids,  in   terms  of  oleic  acid,   1-39  per  ca 
iodine  value  (Hiibl).    109-3  ;    saponification  value,  228 
Hchner   value,   91-t)4  ;     saponification   value   of  insolu 
fatty  acids,  203.     At  the  normal  temperature,  the  insolub 
fatty   acids  are   scmi-Huid.     On   adding   a   few   drops  cL 
strong  .sulphnrie  acid  to  a  solution  of  the  oil  in  chlorofoni  <■ 
a  ])ale  violet  blue  colour  is  produced,  changing  to  tiar 
re<l.     On  adding  strong  hydrochloric  acid   to  the  oil,     > 
pale  pink  colour  is  given,  passing  to  dull  oraiige-yc-Uow. 

-4.  O.  B. 

Ptiroselinic  add  :  a  new  oleic  acid.     E.  Vongeriehten  an  ' 

A.  Kiihler.  Bcr.,  1909,  42,  1038—1039. 
Oil  obtained  from  parsley  seeds  yielded  a  deposit  ^1 
needle-shaped  crystals  on  crystallisation  from  a  mixtnil 
of  alcohol  and  ether.  These  crystals  meltwl  at  32°  Ql 
solidified  at  10-5°  C,  and  had  a  n-fractivc  index  of  1-401-1 
at  40°  C,  a  saponification  value  of  191-2,  and  an  iodilj 
value  of  84-3.  In  these  values  and  in  elementary  con  j 
)>osition  they  agreed  closely  with  the  theoretical  figuitj 
for  olein.  On  saponification  th<-y  yielde<l  a  fatty  acUl 
which  the  authoi-s  termed  petrosclinic  acid.  Itgavetfel 
following  analyti('al  values  : — M.  pt.,  33° — 34°  C.  ;  solid  I 
fieation  'i>oint,  27°  C.  ;  sp.  gr.  at  40°  C,  0-8081  ;  an  ' 
refractive  index  at  40°  C,  1-4.533.  Its  elementar 
composition  agi-eed  with  the  formula.  C'uH^jOj.  and  it  wi 
thus  isomeric  with  oleic  acid.  It  yielded'  an  amid 
crystallising  in  white  needles  (ni.  pt.  7(>'^  C. ).  Its  lead  sa 
dissohed  with  difiieulty  in  cold  alcohol  anil  ether,  but  wt 
ix-adily  soluble  in  hot  etht-r,  and  its  barium  salt  crystallix- 
in  anhydrous  needles.  It  gave  an  "  elaidic  "  acid  nieltir 
at  48"  C,  a  dibromide,  which  was  a  heavy  oil  rcadil 
soluble  in  alcohol  and  ether,  and  a  "  stearolic  "  acid  meltin 
at  .54°  C.  (m.  pt.  of  onlinary  stearolic  acid,  48°  C).  O 
oxidation  with  alkaline  )X)tassiuni  permanganate  it  yieUli 
a  dihydroxystearie  acid  melting  at  1 22°  C.  The  ""  stearolic 
acid,  examined  by  Haruch's  method,  gave  a  ketonic  aci 
(m.  ]>l.  S(J°C.).  and  theoxime  of  this  acid,  decomposed  h 
Beekuuinn's  method,  yieliled  laiiric  acid,  undecylamin 
and  pimelie  acid.  From  these  ivsults  the  author  condudi 
that  the  double  linkage  comes  betwi-en  the  twelfth  an 
thirteenth  carbon  atoms,  and  that  the  new  acid  has  tl 
structur.-il  formula.  CH3.(CH,),„.CH  :  CH.(CHj)4.C00H.  ■ 

— C.  A.  M. 

Vollonseed  prmtiiilx  in  the   United  Slale-i.     Oil,  Paint,  an 

Drug  Hop..  .June  7,  1909.V  [T.R.] 
The  following  table  shows  the  production  and  exporta  ■ 
cottonseed  and  its  various  products  at  intervals  from  18i 
to  date  : — 


Fiodaction  and  manufacture. 


Year  ended  June  30.« 

Cottonseed.                                                               Cottonseed  products.                                     ■' 

Produced. 

Manufactured. 

Oil  produced. 

Cake  and  meal               tt..ii. 
produced.                    """•• 

lalnten. 

1909  

ton*. 

6,903,838 
4,962,402 
6,012,646 
5,080,205 
4,716,591 
4,630,311 
4,608,;146 
3,404,811 
2,815,808 
1,688,516 
1,317,637 

tona. 

3.880,747 

•2.564.873 

3.843.081 

3.131,175 

3.241.428 

3.154.417 

2.170.3K8 

873,702 

235,404 

84,325 

62,706 

galloni. 
140,789,880 
103,040,820 
153,769,240 

tons.                      ton«.           '           iKiiind^^ 

1.401.752            '        1,330.283                  

1,043.080                        026,706 
1,785,804                    1,502,606                 I 

1008 

1907   

1906 

1904 

121.877.818                    1.155.608                    1..528,:i:'2 
118.808.070                    1.124.650                    1.487,308 
03.325.7-20                       884.301             ,        1,100,286        ,            57,2;::.ii..  . 
34.1148.000                        306,800                         _                | 
0,418,000                          82,400            [             _                1                  _ 
3.373,00(1                          20,600                        —                 1                  — 

1902 

1900   

1890 

1880   

1875   

1872   

' 

1     ■■   -■  -      _ 

Hi 


f 

J 
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Tear  ended  June  30.' 

Exports. 

-* 

Cottonseed. 

r  ^-  -.; 

Cottonseed  products. 

Oil.                                            Cake  and  meal. 

Quantity.           |          Value. 

1 

Quantity. 

Value.          j        Quantity.                  Value. 

1909  

1908  

1907  

1906  

1904 

1902   

tons. 

14,239 
S.814 

11,859 
6,430 

28,202 

24,928 
3,830 
6,071 
2,658 
3,180 

S 

353,213 

209.493 

268,330 

141,174 

509,627 

346,230 

74,575 

134,116 

63,128 

72,212 

gallons. 

41,029,991 

41.880,304 

43.793.519 

29,013,743 

33,042.848 

46,902,390 

13,384.385 

6,997,796 

417,387 

547,165 

S 

17,226,451 

17.074,403 

13,673.370 

10,717,280 

12,992,393 

14.127,538 

5,291,178 

3,225,414 

216,640 

293,546 

tons.                        S 

464,644                  11,889.415 
670,484                  17,062,594 
555,417        ;          13,073.100 
410,175        1            9,134,088 
525,233                  12,271.009 

1900    

1890 

1880 

1875    

1872 

571,852        1          11,229,188 
t            ;                  t 

*  statistics  of  the  quantity  of  seed  produced  and  manufactured  and  of  cottonseed  products  relate  to  the  seed  crop  of  the  year 
■reviouR,  while  the  statistics  of  exports  arc  for  tlu?  yi-ar  ending  June  30, 
t  Not  sliown  separately. 


Patents. 

HI,  grease,  and  other  substances  ;    Filters  for  ,      G.  G. 

Scurfield,   Carlisle.     Eng.   Pat.   8228,   Apr.    18.   1908. 

i^TRATiON  of  the  oil,  etc.,  is  accelerated  by  a  pre- 
minary  treatment  with  steam.  In  the  special  method 
lainied.  the  steam  is  generated  in.  or  admitted  into,  the 
eceiving  chamber  below  the  tilter-bed.  Part  o£  it 
)  made  to  pass  through  the  filter-bed  and  thus  heat 
he  nnfiltered  oil.  whilst  the  remainder  is  condensed  in 
be  i'ecei%-ing  chamber  and  creates  a  partial  vacuum, 
'he  filter-bed  is  consti-ucted  of  one  or  more  plates  per- 
Drated  with  holes  enlarged  on  the  side  on  which  the 
■Jtering  medium  (felt,  flannel,  etc.)  rests.  To  facihtate 
leaning,  the  bottom  plate  of  the  filter-bed  is  made  to 
est  upon  a  loose  S-shaped  support,  the  upper  perforated 
•late  being  fixed  by  means  of  screws,  etc. — C.  A.  M. 

HI ;  Process  of  separating  from  other  liquids,  and 

apparatus  therefor.     F.  Nowotnv,  Bernburg,  Germany. 
Eng.  Pat.  24,237,  Nov.  11,  1908. 

"he  mixture  is  cooled  to  the  tem))crature  at  which  it 
cquires  its  greatest  density,  so  that  the  oil  is  expelled  by 
he  contraotion.  without  the  necessity  of  suction.  In 
he  type  of  apparatus  claimed  for  carrring  out  this  process, 
he  liquid  is  passed  through  a  vessel  divided  by 
lartitions  into  a  series  of  communicating  chambers  and 
>  cooled  by  means  of  a  cooling  liquid  circulating  in  the 
pposite  direction  through  a  system  of  pipes  in  the  vessel. 
Uternate  partitions  separating  the  chambers  are  clear 
f  the  bottom  so  that  the  hquid  can  pass  underneath, 
'hEst  the  other  partitions  are  provided  with  siphon  tubes 
.ear  the  top.  In  separating  oil  from  water  of  conden- 
ition,  it  is  essential  to  prevent  the  entrance  of  steam 
nder  pressure  into  the  separating  chambers.  For  this 
urpose  the  liquid  may  be  first  passed  into  a  cooling 
iiamber  the  communication  between  which  and  the 
aparating  vessel  is  controlled  by  means  of  a  valve  and 
ioat.— C.  A.  M. 

bop  ,•    Apparatus  for  use  in  manufacturing  .     A.  .J. 

I  Boult,  London.  From  E.  Fischer,  Dresden,  Germany. 
I  Eng.  Pat.  23,698,  Nov.  5,  1908. 

■his  apparatus,  intended  to  reduce  the  time  of  boihng 
1  the  manufacture  of  rosin  soaj)  in  solid  form,  consists 
t  a  vessel  divided  by  a  horizontal  partition  into  a  boiling 
Jiamber  and  an  overflow  chamber  above  it  for  the  froth. 
ite  two  chambers  are  connected  in  such  a  wa\-  that 
le  cooled  froth  is  conducted,  without  interruption,"  round 
le  whole  of  the  boiling  chamber.  By  constructing  the 
verfiow  chamber  with  corrugated  walls  the  cooling 
irface  may  be  increased  and  the  return  flow  of  the 
■oth  accelerated,  notwithstanding  th.-  simultaneous 
eating  of  the  material. — C.  A.  M. 


Sodium   pero.ride   composition   for  washing   and  bleaching 

purposes :     Process   for   producing   .     Firm    of   F. 

Gruner.  Esslingen,  Germany.     Eng.  Pat.  1150,  Jan.  16, 
1909.     Under  Int.   Conv.,  Feb.  28,   1908. 

The  sodium  peroxide  is  made  into  a  paste  with  a  non- 
combustible  chlorine  substitution  product  of  the  paraffin 
series,  such  as  carbon  tetrachloride.  Advantages  claimed 
for  this  preparation  ai-e  that  it  sinks  in  water,  and  is 
slowly  and  uniformly  decomposed,  and  does  not,  when 
brought  in  contact  with  linen  or  other  organic  substances, 
tend  to  produce  combustion.  The  carbon  tetrachloride 
also  assists  in  the  detergent  action.  The  action  of  the 
free  alkali  formed  in  the  decomposition  with  water  may 
be  more  or  less  neutralised  by  adding  to  the  paste  sodium 
bicarbonate,  boric  acid,  or  the  like. — C.  A.  M. 

Fatty  acids  ;   Separation  of  solid  from  liquid .     P.  A. 

Baibe,  F.  Garelli,  and  G.  de  Paoli,  Rome.     Eng.  Pat. 
24,836,  May  5,  1908. 

See  Fr.  Pat.  372,3  U  of  1906  ;  this  J.,  1907,  537.— T.  F.  B. 

Fatty  acids  ;    Transformation   of  liquid   into   solid  . 

P.  A.  Barbe,  F.  Garelli,  and  G.  do  Paoli,  Rome.     Eng. 
Pat.  24,837,  May  5,  1908. 

See  Addition  of  April  29,  1908.  to  Fr.  Pat.  372,341  of 
1906  ;    this  J.,  1908,  1028.— T.  F.  B. 

Saponificcdion  of  fatty  materials  by  means  of  liquid  ammonia 
■under  pressure,  and  apparatus  to  be  employed  therein. 
P.  A.  Barbe.  F.  Garelh.  and  G.  de  Paoli,  Rome.  Eng. 
Pat.  97.58,  May  5,  1908. 

See  Fr.  Pat.  372,341  of  1906  ;  this  J.,  1907,  537.— T.  F.  B. 

Soda  and  potash  soaps  from  ammonia  soaps  ;    Obtaining 

.     P.  A.  Barbe   F.  Garelli.  and  G.  de  Paoli.  Rome. 

Eng.  Pat.  24,838.  May  5,   1908. 

See  Addition  of  April  29,  1908,  to  Fr.  Pat.  372.341  of 
1906  ;    this  J.,  1908,  1028.— T.  F.  B. 

Oil-testing    apparatus.     Ger.    Pat.    209,399.     See    XXIII. 


XIII.     PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(-4.)— PIGMENTS,  PAINTS. 
Patents. 

Paint  and   varnish    removers.     J.    M.    Wilson,   Montclair, 

N.J.,  and  H.  A.  Harris,  New  York,  U.S.A.     Eng.  I'at. 

10,043,  May  8,  1908. 

Ci.  VIM  is  made  for  a  paint  remover  which  dries  very  slowly 

and  oh  evaporation  leaves  soft   but  tenacious  films  with 
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little  atlinity  for  underlying  surfaces.  It  is  obtained  by 
mixing  together  wax  or  a  solid  hydrocarbon  or  hydro- 
carbons, with  a  solvent.  e.(r..  alcohol,  i)referablv  methyl 
alcohol,  that  will  remove  dried  films  of  linseed  oil  aiid 
.shellac,  and  a  thickening  agent  (other  than  wax)  such  as 
"  various  oxy-compounds  "  of  cellulose  {nitroccUuloses, 
aietylc.'llulo«.«,  etc.).  Oi  the  mixture  may  contain 
phenol,  which  jiromotes  the  formation  of  the  soft  tenacious 
him.  and  the  beeswax  and  paratbn  wax  omitted  or  added 
in  small  pn>i)ortion  as  desired.  A  prejiaration  for  which 
s]K-cial  claim  ie  made  consists  of  apjjroxinmtclv  20  to 
30  i)arts  of  methyl  alcohol.  3  to  5  parts  of  collodion 
mixture  (say,  !I2-.")  [Kt  cent,  of  solvent,  with  T-r>  per  cent,  of 
nitrocellulose),  l-fi  to  2-.">  parts  of  phenol,  and  1  part  each 
of  beeswax  and  ])araflfin  wax.— C.  A.  M. 

Siihliiiied  tiliilf  hud  ;   Method  of  mamifacluring .    L.  S. 

Hughes.  .loplin.  Mo.,  I'.y.A.     Eng.  Pat.  ui,520,  Aug.  5, 
1008. 

See  Fr.  Pat.  3n2,!)!K)  of  lOOS  ;   this  ,1.,  1000,  08.-T.  F.  B. 


(/?.)— RESINS.  VARNISHES. 

VwC-uijel  (hhicl-  mix  of  Burnm)  and  cerliiin  Indian 
dammars.  1).  Hooper.  Agric.  ledger,  1008—1000. 
[3),  31 — 50. 

The  wax  is  obtained  from  the  nests  of  a  stingless  Indian 
dammar  bee.  Trigona  laenceps.  and  possibly  other  dammar 
bees.  The  Ijcst  quality  from  Moulmcin  is  a  light  ycUow 
mass  wrapped  in  leaves.  It  melts  between  70'  and  80°  C, 
and  is  only  partially  soluble  in  the  usual  organic  solvents.' 
The  specimen  examined  had  the  fo!lo«ing  charactei-s  :  — 
Aloisture.  3-2  per  cent.  :  ash,  0-3  per  cent.  :  soluble  in 
alcohol.  80-2  per  cent.  ;  in  ether,  72-2  per  cent.  :  in  light 
l>elroleum  spirit.  70-3  per  cent.  :  acid  value.  28-3;  ester 
value.  23-0  :  iodine  value.  137-1.  The  portion  soluble  in 
alcohol  is  an  amber-coloured  resin,  m.  pt.  00" — 10(f  C. ; 
the  i)art  in.soluble  in  alcohol  and  other  volatile  solvents 
IS  white  and  brittle,  m.  pt.  1!MJ --200°  C.  The  soft  resin 
contains  some  fragrant  volatile  oil  ;  it  gradually  loses  this, 
becoming  less  aromatic  and  brittle.  Inferior  samples  give 
results  differing  somewhat  from  the  above.  In  order  to 
trace  the  luitanical  source  of  the  material,  the  dammar 
re  liiiH  of  several  typical  Dipterocarpew  and  of  a  Canarium 
have  been  examined.     The  results  are  thus  expressed  :— 


Kind  of  ilammor. 


Solubility 

in 
alcohol. 


Acid 
value. 


Ester 
value. 


IHplerocarput  re«ln 

Uopea 

Vatrria  „ 

Shorfa  ,, 

Canarium  


Per  cent. 
96-2 
74-4 
57-3 
56-0 
17-4 


16-0 
33-3 
35-4 
38-8 
7-1 


29-0 
34-8 
46-1 
81-a 

se-B 


Iodine 
value. 


117-7 
92-3 
62-2 
62-6 
44-0 


Pwe-nyet  a|.i)ears  therefore  to  occupy  a  position  between 
Diptcrorarpii.'  and  Uopen  resins.  Among  the  Diptero- 
carpus  resins,  the  iodine  value  decreases  with  the  solubility, 
while  the  acid  and  ester  values  increase. — ,1.  O.  B. 


— .     G. 
Toledo, 


Patents. 

Resin  and  tiirpinlinc  ;  Process  of  exlrarting  — 
Walker,  New  York.  Assignor  to  H.  T.  'i'arvan, 
Ohio,  I'.S.A.      U.S.  Pat.  022,300.  .May  18.  1000. 

Tuiii'KNTiNE  and  other  volatile  substances  are  first 
distilled  from  the  wood  at  a  temperature  insufficient  to 
injure  the  rosin,  e.g.,  by  means  of  a  current  of  steam  under 
reduced  pressure  at  a  temperature  below  the  boiling  point 
of  turpentine.  The  residual  wood  is  then  dried,  and  the 
rosin  extmctccl  from  it  by  means  of  a  neutral  volatile 
•solvent.  Special  claim  is  made  for  the  use  of  neutral 
ilistillates  iif  low  Ijoiling  point  from  "  hard-wooil  lar 
«»  solvents  for  this  purjHjsc. — C.  A.  M. 


Shellac  substitute  ;    Process  for  the  preparation  of  a 
J.    J.    Bisehoff.     Oer.    Pat.    209,217,    May    20,    I 
Addition  to  (!cr.  Pat.  200.447,  May  8,  1000. 

IxSTE.vn  of  oleine  as  mentioned  in  the  main  i)atent  (th 
J.,  ItMIO.  2.")1).  other  fatty  acids,  animal  or  vi'getable  oil 
fats,  or  waxes,  or  mineral  oils,  .soluble  in  alcohol,  may 
added  to  alcoholic  solutions  of  copnl  resins  for  thi'  ])rodu 
tion  of  shellac  substitutes. — A.  S. 

(e.)— INDIA-HUHBER,   &c. 

Rubber  of  Sapium  Jenmani  from   British  Guiana.     Bill 
Imp.   Inst,,   1000.  7,   1—7. 

Two  .series  of  samples  were  examined.     Sirien  .1  conRiai 
of  six  samples  from  six  dillcient  trees,  growing  on  ~ 
Island  and  on  the  Lower  EssequilM)  River,  and  a  sevonU 
samjilc   obtained    from    trees   in    the    Pomeroon    distj ' 
The  lirst  six  samples  were  received  in  the  form  of  bia 
and  of  scrap  (lace  rubber).   The  seventh  sample  was  in  I 
form.     .All  tlu^  samples  were  inclineil  to  be  weak, 
easily  when  stretched.     The  analytical  results  obtail 
together  with  a  commercial  valuation  (Fine  Para,  3s. 
per  U>.),  are  given  in  the  following  table : — 


No.  1. 

No.  5. 

No.  6. 

No.  1 

Per  cent. 
2-3 

87-1 
2-8 
6-8 
4-3 
1-38 

Per  cent. 
1-7 

87-9 
3-6 
4-9 
3-6 
0-82 

Per  cent. 
e-8 

89-8 
3-7 
4-0 
1-0 
1-09 

PeroM 

ia-9 

Dry  rubber- 
Caoutchouc    

Resins 

2-5   1 

Iiisolubic  ini 
.\sli    

purity 

40 

Value  of  scrap,  per 
Value   of    biscuits 
ball,  per  lb 

lb 
or 

•• 

29.  lOd. 

29.  8d. 

3s. 

i 

3s.  6d. 

.J 

yote. — Xo9.  2,  3,  and  4  were  not  anulyged,  but  were  valui 
29.  8d.  per  \h.  in  the  form  of  siTap,  and  3s.  Od.  per  0>.  in  the  ] 
of  biscuits  or  ball. 

Series  B  consisted  of  sam|)les  from  the  N.W.  distric 
British    Guiana,    and    comprised  : — (1)  Three    blockaj 
scrap  rubber,  (2)  two  balls  of  rubber.  (3)  eight  saniph 
scrap.     Analytical  values,  and  comineivial  laluationj 
given  in  the  following  table  : — 


No.  1. 


Moisture    

Dry  rubber- 
Caoutchouc     

Resins    

Protein    

Insoluble  impurity    . . . 
Ash 

Commercial  value  per  lb. 


Per  cent.     Per  cent. 


89-6 
2-& 
4-5 
3-4 
1-28 


2s.  4id. 


f 


A  sample  of  rubber  from  the  same  species,  exhibited  ( 
Olympia  in  September.  1008.  was  found  to  be  muc 
superior  in  jiliysical  pitjpertics  to  the  above  .sani|)le.s,  an 
the  analytical  ligures  obtained  were  also  better,  fit.  :- 
Moisture.  0-7  :  caoutchouc  (in  dry  rubber).  94-4  :  re«in 
1-8:  protein.  3-2:  and  ash.  O-ti  i)er  cent.  This  samp 
was  valued  at  4s.  3d.,  line  Para  being  4s.  3.5d. 

These  results  indicate  that  the  rubber  of  S.  Jcnmai 
should,  if  carefully  ])repared,  realise  satisfactory  vnd 
on  the  market.  In  tap])ing  experiments  il  wa.s  found  thft 
nine  trees  averaging  ."i7-0"  in  girth,  lappeil  four  times  witbi 
IfJ  days,  gave  an  average  yield  of  8':t3  oz.  of  dry  rubbe 
])cr  tree.  The  latex  of  .S.  fxiucineriium.  Hemsl.,  is  said  I 
be  of  no  commercial  value. — E.  \V.  L. 

B'lUita  from  British  Ouiana.     BuIL   Imp.    Inst.,   1909,  ' 

7—8. 
.\  SAMPLE  of  balala.  from  Mimusops  Imlntn,  of  gunrniit' ' 
purity,  was  fouml  to  have  the  following  coni|K>sition  ; 
Moisture.    I-O;    gulta.    I0'7  :     resins.  H-ll ;     protein.  S-K 
and  ash.  Mi;  |M'r  ci'iit.     The  sample  was  vidiied  at  Jn.  i^    «,  s 
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in  London.  The  latex  of  the  "  Bastard  Bullet  "  tree 
jnelded,  when  coagulated  by  dilution  and  addition  of 
alcohol,  a  pink,  brittle,  resinous  substance,  which  on 
analysis  was  found  to  contain  : — Resins.  70'fi  ;  and  ash, 
6-7  per  cent.,  the  residue  being  a  wliite,  friable  powder 
quite  unlike  the  gutta  of  true  balata.  This  latex  should 
therefore  not  be  mixed  with  true  balata  latex. — E.  W.  L. 

Patents. 

India-ruhhtr  roinpaund.  and  process  of  mnnujacturing 
same.  F.  ti.  d'Aloe.  Kio  de  Janeiro.  Eng.  Pat.  11.949. 
June  i.  1908.     l"nder  Int.  Conv.,  Jan.  28,  1908. 

ISDIA-BUBBER    is   dissolved    in   heavy    tar   oil,    and    the 
I  solution  mixed  with  the  other  ingredients  enumerated,  in 
I  the    following    proportions  : — India-rubber,     100  ;     com- 
I  mercial  brimstone,  36  ;    heavy  tar  oil,  27  ;    Portland  or 
'  other  suitable  cement,  21  ;    potash  or  rectified  soda,  2  ; 
I  and  sand,  stone  dust,  and  the  like.  1 J  parts.     Tlie  mixture 
is  passed   between  rollers  heated  to  90°  C,   in  order  to 
;  render  it  perfectly  homogeneous  and  drive  off  the  volatile 
I  products  from  the  heavy  tar  oil,  and  is  then  formed  into 
prisms  or  blocks  of  the  required  shape.     These  are  sub- 
jected to  a  pressure  of  180  to  300  tons  per  sq.  m.,  and  are 
finally  \Tilcanised  by  heating  for  from  5  to  8  hours  at  a 
temperature  of  130°  to  150^  C.     The  composition  is  known 
as  "  vuleanina." — E.  W.  L. 

Filling  compositions  intended  for  addition  to   rubber  and 

other    gums ;      Manufacture     of    .     Riitgerswerke 

Act.-Ges.,  Berlin.  Eng.  Pat.  14.859.  Julv  13.  1908. 
Under  Int.  Conv.,  Oct.  11,  1907. 

Sre  Fr.  Pat.  392,669  of  1908 ;   this  J.,  1909,  32.— T.  F.  B. 

India-rubber,  guttapercha,  and  their  artificial  substitvtes ; 

Process  for  the  agglomeration  and  regeneration  of  . 

E.  A.  L.  Ronxeville,  Paris.     U.S.  Pat.  922.339.  May  18, 

1909. 
SEEFr.  Pat.  378,801  of  1907  ;  this  J.,  1907, 1207.— T.  F.  B. 

iMaierial  of  nature  of  leather.     Eng.  Pat.  10.201.     See  XIV. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Lactic  acid  in    pine  liquors  ;    Fornuition   oi  active  . 

W.  Eitner.     Gerber.,  1909.  35,  127—128. 

The  author  has  investigated  this  somewhat  common 
phenomenon  with  a  view  to  discoveiing  the  origin  of  the 
lactic  acid  fermentation,  whicli  produces  abnormal  swelling 
of  the  hides  in  the  liquoi-s,  and  a  dark  and  horny  leather. 
It  is  suggested  tliat  tlie  Iciinent  must  originate  either 
from  the  air  or  the  water  employed  and  the  author  has 
examined  three  waters  used  in  a  tannery  where  this  trouble 
was  experienced.  One  of  these  (the  general  supply  for 
the  tannery)  was  a  spring  water,  whilst  the  other  two 
were  pond  waters  used  when  there  was  a  scarcity  of  the 
spring  water.  This  was  generally  in  winter  when  the 
trouble  was  usually  found  to  be  more  severe.  Bacterio- 
logical examination  of  the  watei-s  showed  that  while  the 
spring  water  and  one  of  the  pond  waters  were  almo.-it  free 
from  injurious  ferments,  the  other  pond  water  contained 
a  large  number  of  lactic  acid- producing  micro-organisms. 
A  pure  culture  of  this  micro-organism  introduced  on  to 
tii>li  pine-bark,  produced  fermentation  in  a  few  days,  in 
a  cool  room.  It  is  stated  that  the  action  is  more  severe 
at  low  temperatures,  and  that  warming  decreases  the 
rate  of  fermentation. — S.  H. 

Tannin  of  the  bark  of  Eucalyptus  occidentalis  [■mallet  bark]. 
.1.  Dekker.  Arch,  neerland.  sc.  exact,  et  nat.,  1909, 
[2],  14.  50—80.     Chem.  Zentr.,  1909,  1.  1707—1708. 

By  extracting  the  finely  powdered  bark  of  Eucalyptus 
(ircidentalis  with  96  per  cent,  alcohol,  a  light  brown 
substance  is  obtained,  from  which  by  dissolving  in  absolute 
alcohol  and  fractionally  precipitating  \vith  ether,  malleto- 
. tannin  can  be  isolated  (see  this  J.,  1905,  743).  It  is  a 
brown,  non-hygroscopic  powder,  easily  soluble  in  water 
and  methyl  and  ethyl  alcohols,  forming  colloidal  solutions  ; 
slightly   soluble  in  acetone  .ind   ethyl   acettrtp,   insoluble 


in  ether,  benzene,  petroleum  ether,  and  saturated  sodium 
chloride  solution.  It  has  the  composition,  CuH^dO,, 
and  yields  an  acetvl  derivative,  C3aH230,7(C-,H30)ii,.  and 
a  benzoyl  derivative,  Ci^isOijtCOCeHs)^.  A  1  pei 
cent,  solution  reduces  silver  nitrate  solution  and  Fehling's 
solution  on  boiling,  and  gives  a  voluminous  brown  pre- 
cipitate with  a  0-5  per  cent,  solution  of  gelatin  ;  with 
ammonia  and  with  sodium  hj-droxide,  a  red  coloration  is 
produced.  By  boiling  with  2  per  cent,  hydrochloric 
acid,  maletto-tannin  is  converted  into  nialetto-red, 
f'-jH^oOj..  small  quantities  of  gaUic  acid  being  also 
form«i.  "ilalctto-red  is  an  amorphous  cinnabar-red 
powder,  insoluble  in  water  and  benzene,  and  slightly 
soluble  in  ether.  It  yields  an  acetyl-derivative, 
Cs-HssOoalCjHaOlis.  and  when  distilled  with  zinc  dust 
gives  small  quantities  of  a  crystalline  substance,  probably 
diphenyl,  melting  at  70°  C.  "  JIaletto-tannin  \-ields  sm.all 
quantities  of  gallic  acid  and  phloroglucinol  when  heated 
with  zinc  dust  and  sodium  hydroxide  ;  and  pyrogallol 
and  other  phenols  on  destructive  distillation. — A.  S. 

Tannin;    The   composition  of  .     L.    F.    Iljin.     Bcr., 

1909,  42,  1731—1735. 
The  author  has  prepared  tannin  white  and  free  from  ash 
by  employing  the  methods  of  purification  proposed  by 
Walden  (this  J..  1899,  181).  and  bv  Rosenheim  and 
Schidromtz  (Chem.  Soc.  Trans.,  1898,  73,  882),  and  also 
by  fractionally  precipitating  commercial  tannin  by  sodium 
chloride  from  its  aqueous  solution  or  by  chloroform  from 
its  solution  in  a  mixture  of  alcohol,  ethyl  acetate,  and 
ether.  The  purity  was  gauged  by  the  rotatory  power, 
the  highest  value  obtained  being  -f76o°.  From  the 
analj-ses  of  the  various  samples  the  author  draw-s  the 
conclusion  that  none  of  them  conejsponds  with  digallic 
acid  which  Xierenstein  (Ber.,  1908.  41,  78.  3015)  considers 
to  be  identical  with  tannin.  Tannin  gives  compounds 
with  phenylhydrazine  which  are  being  examined. — J.  C.  C. 

Patests. 

Material  of  tlie  nature  of  leather,  and  manufacturing  same 

from   hides.     D.   Beddan,   Fitzroy,   Victoria,   Australia. 

Eng.  Pat.  10.201,  May  11,  1908. 

I'he  hair  of  the  hide  is  removed  by  the  action  of  a  solution 

of  lime,  and  the  hide  is  then  well  fleshed,  rimsed  in  cold 

water  and  placed  in  a  bath  of  dilute  caustic  soda  and  soft 

soap.     It  is  subsequently   worked,   on  a  flashing   barrel, 

in  a  warm  solution  of  alum,  arsenic,  soft  soap  and  caustic 

soda,  and  is  left  in  this  solution  for  about   fo\n-  hours. 

After   this   treatment   the   hide   is   rinsed   in   cold   water, 

dried,  and  then  dressed  witli  a  soft  rubber  dough  of  the 

following   composition  : — India-rubber,    1    lb.  ;    reclaimed 

rubber,    1    lb.  ;      "  Atmoid  '"    (infusorial    earth).    2   oz.  ; 

'■  Nantusi  "  (a  mixture  of  about  30  per  cent,  by  weight 

of  powdered  suli)hur.  with  about  70  per  cent,  of  paraffin 

wax   and   a   quantity   of   bees"   wax   and  tallow).   *.°^-  ' 

"  hypo    carbon-black."'    8    oz.  ;      and    "'  Vulcanine ""     (a 

mixture  of  sulphur  and  litharge).  8  oz.     The  atmoid  is 

said  to  act  as  a  preservative  against  the  action  of  heat. 

moisture,    and    oxidation.     '"  X.antvisi ""    is    designed    to 

prevent   cracking  under  the  influence   of  the  sun.     The 

rubber  dough   is   worked   into   the   hide   by   passing   the 

coated  hide  between  calender  rolls,  revolving  at  unequal 

speeds,   a  thin  coating  of  the  nibber  being  left   on  the 

surface  of  the  hide,  wiiich  is  afterwards  submitted  to  a 

tem]ierature   corresponding   to   40   lb.    pressure   of  steam 

for  10  minutes  or  more,  either  between  the  plates  of  a 

press,  or  wrapped  between  layers  of  canvas  round  a  dnim. 

In  the  latter  case  the  drum  and  wTappings  are  covered 

with   a   steam   and   waterproof   oilcloth.     An   alternative 

composition   for   the   nibber   dough    may    be   employed, 

viz..  reclaimed  nibber,  2  lb.  ;    sulphur.  8  oz.  :    zinc  oxide, 

7  oz.  ;    lampblack.   1   oz.  ;    and  the  following  baths  may 

be    used    for    colouring    the   hide    before    calendermg  :— 

Dark  brown  bath  :   potassium  permanganate,  1  lb. ;   eosin, 

4  oz.  ;    water.  2  galls.     Light  tan  bath  :   copper  sulphate, 

2  lb.  ;    water,  2  galls.      White  bath  :  ai-senic.  1  lb.  :    pot^- 

sium  cyanide,   U  lb.  ;    water,   U  to  2  galls.     Red  bath  : 

eosin.    U  lb.  ;     potassium   permanganate,  4  oz.  ;    water, 

2    galls. "  Blach   hath  :    copper   sulphate,    1    lb.  ;     water, 

2  galls.— E.  "W.  L. 


am 


Ci.  XV.— MANURES,  &c.        Cu  Si^Vl.— SUGAR,  STARCH,  GUM,   &o. 
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Leather  prodtict  and  procis.s  of  making  same.     H.  Mackav, 

El  Paso,  Texas.  Eng.  Pat.  2504,  Feb.  2,  1909. 
Obdinary  sole  leather  is  soaked  in  water  until  it  becomes 
thoroughly  pliant,  then  alluwed  to  become  8cnii-dry,  and 
i.s  ne.xt  given  a  coating  of  boiled  hnsiid  oil.  the  oil  being 
applied  upon  the  grain  bide  only  of  tlie  leather.  The 
leather  is  then  immersed  in  a  liijuid  pi-epai-ed  by  mixing 
8  oz.  of  Porllantl  eemeut  and  2  oz.  of  borax  with  sullieient 
water  to  make  the  eiin."i.stinee  of  the  Uquid  equal  to  that 
of  milk.  When  this  mixture  has  permeated  the  poi-e-s  of 
the  leather  (this  takes  24  hour?,  or  more),  the  latter  is 
removed  from  the  bath,  ilried,  a.  eoating  of  linseed  oil 
is  applieil  on  both  siiles.  and  when  the  oil  has  dried,  the 
leather  is  rolled  and  "  tinished."  It  is  claimed  that  the 
treatment  considerably  increases  the  durabiUty  of  the 
leather.— VV.  P.  S. 

Compound  of  proleids  and  amines  ;    Thermoplastic  . 

B.  B.  CJoIdsmith,  New  York.  U.S.  Pat.  922,133, 
.May  18.  1909. 

The  claims  are  for  a  ])rocess  consisting  in  the  addition 
of  an  amino-compound,  such  as  naphthylaiuine,  to  an 
albuminoid,  and  the  subsequent  heating  and  eomi)ressing 
of  the  mi.xture,  and  for  the  thermoplastic  compound  thus 
produced. — E.  W.  L. 

Hide-tanning   machine ;     Automatic   .     C.    J.    Glasol, 

South  Boston,  Mass.,  Assignor  to  L.  Behre,  Hanover, 
Gennany.     U.S.  Pat.  922,415,  May  18,  1909. 

See  Fr.  Pat.  362,663  of  1906 ;  tliis  J.,  1906,  770.— T.  F.  B. 


XV.— MANURES,    &c. 

Chili   saltpetre,    calcium    saltpetre    (calcium   nitrate)    and 
nilrolime    [crude    calcium    cyanamide) ;    Comparison  of 

the  manurial  value  of for  the  stigar  beet.    J.  Urban. 

Z.  Zuckerind.  Bohm.,  1909,  33,  ,535—547. 
The  experiments  have  been  carried  out  during  two  years. 
The  manui-ial  value  of  nitrolime  for  the  beet  is  satisfactory, 
especially  in  years  of  abundant  rainfall,  but  is  not 
equivalent  to  that  of  Chili  saltpetre.  In  1906,  a  wet  year, 
its  value  was  expressed  as  856  jjer  cent,  of  that  of  Chili 
saltpetre,  whereas  in  1907  it  was  only  equivalent  to 
75  per  cent,  of  Chili  saltpetre.  The  effect  on  the  sugar 
content  of  the  beet  was  not  marked ;  in  1906  this  was  0-35 
per  cent,  higher,  in  1907  0-18  per  cent,  lower  than  in  beets 
manured  with  Cliili  saltpetre.  It  is  necessary  to  apply 
nitrolime  a  week  or  more  before  the  seeds  are" sown.  .\n 
adverse  property  of  nitrolime  is  the  difficulty  of  distributing 
it  by  hand.  Calcium  saltpetre  was  found  in  1907  to  have 
a  manurial  value  slightly  higher  than  that  of  Chili 
saltpetre  (111:100),  and  "the  beets  contained  on  the 
average  0-16  per  cent,  more  sugar.  Nitrogenous  manures 
lower  the  percentage  of  sugar  when  the  .soil  has  no  lack 
of  nitrogenous  constituents,  but  markedly  increase  it 
when  the  soil  is  deficient  therein. — E.  F.  A. 


Ammoniacal  manures  ;  Action  of 
Landw.  Versuchstat.,  1908,  69, 
Centr.,  1909,  38,  302—303. 


259; 


P.   Ehrenberg. 
Biedermann's 


As  the  result  of  his  experiments,  the  author  is  of  the  opinion 
that  the  assimilation  of  nitrogen  by  plants  from  ammo- 
niacal manures  is  governed  chiefly  by  the  acid  reaction  of 
the  soil,  this  acidity  increasing  as  the  plant  takes  up 
nitrogen  from  the  ammonium  salt  owing  to  the  liberation 
of  the  acid  radical  of  the  salt.  The  addition  of  calcium 
carbonate  to  neutraUse  the  natural  acidity  of  the  soil  is 
not  sufficient  to  yield  a  good  crop,  especially  in  the  case 
of  plants  which  do  not  grow  well  on  acid  soils,  as  the 
continual  formation  of  acid  as  the  plant  absorbs  nitrogen 
tends  to  inhibit  the  growth  of  the  plant. — W.  P.  S. 

Lime  and  magnesia  ;    Influence  of  the  relative  proportions 

of  on  the  growth  of  planl-i.      ]..  Bemanlini  and  (J. 

Corso.    Staz.  sperim.  agrar.  ital..  IWS.  41.  191  ;   Bieder- 
mann's Centr.,  1909.  33,  .304 — 305. 

Fbu.m  the  results  of  the  experiments  recorded,  it  is  seen 
that  the  ratio  of  lime  to  magnesia  in  .soils  is  oT  considerable 


I 


influenoe  on  the  growth  of  plants.  In  the  case  of  rye 
the  best  results  are  obtained  when  the  ratio  is  as  1  to  I  ; 
for  wheat,  2  to  1  ;  and  for  beans,  3  to  1.  These  results 
were  obtained  by  experiments  on  plants  growing  in  nutrient 
solutions  and  in  pots. — W.  P.  S. 

Colloidal  manganese  oxide  solutions  ;    Action  of  iit 

hioihtmiiiil  oxidations.      B.  SjoUema.    Cliem.  \Vcckblad, 
1909.  6.  2S7— 294.        Chem.  Zentr..  1909.  1,  17KS. 

If  a  solution  of  manganese  sul|>hate  or  manganous  acetate 
be  treate<l  with  a  solution  of  Rochellc  salt,  and  then 
hydrogen  ])eroxide  and  dilute  sodium  hydroxide  sclution 
added,  a  colloidal  solution  of  manganese  oxide  is  obUklncU, 
which  retains  its  dark  brown  colour  for  several  weeks. 
This  solution,  both  before  and  after  dialy.sis,  gives  the 
different  reactions  characteristic  of  o.xydases,  i.g.,  it 
produces  a  blue  coloration  with  fresh  guaiacum  tincture 
and  with  a  solution  of  /jphenyleiu'diamine  hydrochloride. 
A  colloidal  manganese  solution  produced  by  luldine 
hydrogen  peroxide  to  )>otassium  iKTmaugauiite  and 
subjecting  the  product  to  dialysis  against  water,  behaves 
in  a  similar  manner.  The  manganese  solution  rapidly 
decomposes  hydrogen  peroxide,  with  effervescence,  but 
hydriodie  acid  is  not  oxidised  by  it.  The  author  suggests 
a  closer  investigation  of  biochemical  oxidations,  especially 
those  occurring  in  plants,  which  contain  considerable 
(juantities  of  manganesi' ;  probably  manganese  plays  an 
important  part  also  in  oxidations  in  soils. — A.  S. 

Nitrates  from  the  atmosphere.     Eydc.     See  VII. 

Patents. 

Phosphalic  chalk ;    Treatment   of  .     J.    Gathy.     Ffc 

Pat.    396,358,    Nov.     16,    1908.     Under    Int.    Conv.^ 
Nov.  20,   1907. 

The  ground  jjhosphatic  mineral  is  introduced  into  water 
in  a  stiitable  vessel  and  subjected  to  the  action  of  an  excess 
of  sulphur  dioxide,  whereby  calcium  carbonate  is  converted 
first  into  sulphite,  and  finally  into  bisulphite,  which  il 
soluble  in  water.  The  insoluble  residue,  rich  in  phosphate, 
is  then  separated  by  liltration  or  decantation,  and  calcium 
sulphite  is  recovered  from  the  solution  by  boiling  under 
diminished  pressure. — O.  R. 

Calcium  cyanamide  ;  Process  of  granulating  powdered  » 

A.  d'Ercole.     Fr.  Pat.  396,403,  Nov.  17,  1908. 

PowDEBEn  calcium  cyanamide  is  spread  out  over  f 
convenient  surface,  rajjidly  and  uniformly  moistened 
with  pure  water,  or  with  certain  solutions,  and  linaUy 
quickly  spread  into  very  thin  layers  and  agitated  until  it 
is  perfectly  dry.  .Suitable  solutions  are  those  of  sodium, 
magnesium,  manganese,  zinc,  iron,  aluminium,  and  calcium 
salts  in  water.  Insteatl  of  mineral  salts,  solutions  of  gun^ 
or  gelatin,  with  or  without  the  addition  of  alum  or 
aluminates,  may  be  employcil. — 0.  R. 

Fertilisers  ;    Production  of  .     O.   F.   Carlson,  Stoolc 

holm.    Eng.  Pat.  21,590,  Oct.  12,  1908. 

See  Fr.  Pat.  .39.5,197  of  1908  ;   this  .1.,  1909,  320.— T.  F.  B. 


XVI.-SUGAR,    STARCH,    GUM,    &c. 

Diffimion   uHijile  waters  [Sugar]  ;    Return  of  thi    — -.     C, 
Pfeiffer.      Deutsche  Zuckerind.,    1909,  34,  437— 4S8. 

The  author  advocates  the  separate  return  of  the  drainiiu 
water  and  press  water  to  the  battery.  In  this  method 
of  working,  the  press  water  is  pumped  into  the  last  ditfuaer 
whilst  the  battery  is  receiving  a  fri'sh  charije  ;  the  amount 
of  draining  and  fresh  water  subsequently  pum|)ed  into 
this  diffuser  sutlices  to  drive  all  the  press  water  into  the 
penultimate  dilTuser.  Owing  to  the  fact  that  no  press  water 
is  left  in  the  last  <lilluser,  an  accumulation  of  sugar,  salts, 
and  organic  noi\-sugar  in  the  waste  water  is  avoided,  and 
hence,  the  waste  water  can  bo  returned  to  the  batlcry 
continuously.  Again,  this  method  insun-s  a  more  complete 
extraction  of  the  sugar,  since  the  water  poorest  iti  sugar 
(».<".,  the  mixturo  of  draining  and  fresh  water)  ciimeo  irt 
contact  with  the  nearly  exhausted  slices  in  the  last  di(T>iser. 
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whilst  the  press  water  of  higher  sugar-content  comes  in 
contact  with  slices  which  have  been  less  completely 
extracted.  Moreover,  the  sugar  obtained  by  this  method 
of  working  is  of  high  purity.— L.  E. 

Sugar;    Adsorption  of  by  animal  charcoal.     R.   0. 

Herzog.     Z.  physiol.  Chem.,  I!t(i0,  60.  79—84  (Compare 
this  J.,  1909,  53.1). 

The  experiments  described  in  this  paper  were  carried  out 
in  connection  with  an  investigation  on  tanning  processes 
(this  J.,  1908,  347).  Purified  blood  charcoal  was  used  as 
adsorbent,  and  preliminary  experiments  showed  that 
(1),  adsorption  of  dextrose  is  practically  complete  in  half 
an  horu' ;  (2),  the  charcoal  does  not  cause  catalytic 
oxidation  of  the  sugar  :  (3),  a  reversible  equilibrium  exists 
between  the  sugar  adsorbed  and  that  left  in  solution. 
From  experiments  in  which  100  c.c.  of  solutions  of  various 
sugars  of  approximately  i,  J,  and  ,'„  normal  concentrations 
and  5  grras.  of  animal  charcoal  were  used,  the  following 
values  for  the  constants,  k  and  n,  of  the  equation  C=kB'' 
were  deduced  (C  and  B  represent  the  amounts  of  sugar 
adsorbed  and  left  in  solution  respectively). 


Sugar 

k. 

n. 

Dextrose 

0-766 

0-338 

i-'Jie 

0-106  (?) 

1-142 

1-138 

0-474 
0-539 

Galactose    

0-C94 

Sucrose 

Maltose  

Lactose  

0-127 
0-133 
0-135 

It  is  noteworthy,  that  in  the  cases  of  the  monoses,  the  values 
for  k  and  n  differ  very  considerably,  whereas,  with  the 
bioses,  they  differ  very  little.  Hence  it  is  probable  that  in 
the  case  of  bodies  of  relatively  small  molecular  weight,  the 
constitution  is  of  prime  importance  in  connection  with 
adsorption  ;  on  the  other  hand,  the  experiments  with  the 
I  bioses  appear  to  indicate  that  similarly  constituted  sub- 
stances of  high  molecular  weight  present  approximately 
coincident  adsorption  curves.  Experiments  were  also 
made  in  which  3  grms.  of  charcoal  and  approximately 
J-normal  solutions  of  sugars  were  used.  The  results 
obtained  agreed  fairly  well   with   those  calculated   from 

the  equation  —  =  kB",  in  which  m  represents  the  quantity 

of  adsorbent.  The  results  obtained  also  agreed  fairly  well 
with  those  calculated  from  an  equation  of  Freundlich 
who  found  that  with  variable  quantities  of  adsorbent 
(m),  and  constant  quantities  of  (originally)  dissolved 
substance,  (A),  and  solutions  of  constant  volume,  the 
adsorbed  quantity  (C),  can  be  calculated  from  the 
1    ,  A 


equation  X  = log 


A-C 


,  in  which  \  is  a  constant. 
— L.  E. 


Sugars  :    Componnds  of  benzidine  tciih  and  a  method 

for     isolatinq    larulose.     O.     Adler.     Ber..     1909      42 
1742— 174ti. 

The  author  describes  the  preparation  and  properties  of 
didextrose-benzidide,diarabmose-benzidide,atiddimaltose- 
benzidide.  These  compounds  are  obtained  by  heating 
benzidine  with  dextrose,  arabinose,  and  maltose 
'  respectively,  in  solution  m  9ti  per  cent,  alcohol.  Thev 
reduce  copper  and  bismuth  salts  on  heating  in  alkaline 
sohition ;  they  are  decomposed  by  sulphuric  acid, 
benzidine  being  split  off  in  the  form  of  insoluble  sulphate. 
La-vulose  does  not  yield  a  crystalline  substance  with 
benzidine  when  treated  as  above  described,  and  the 
benzidine  reaction  may  therefore  be  utilised  for  removing 
dextrose  from  mixtures  of  this  sugar  and  lievulose  ;  to 
effect  this  separation  the  author  adopted  the  following 
mode  of  procedure  : — The  alcoholic  solution  of  the  mixture 
of  dextrose  and  la?vulose  was  heated  for  3  hours  on  the 
water-bath  under  a  reflux  condenser  with  a  quantity  of 
benzidine  equivalent  to  the  total  quantity  of  sugar  (1-8 
parts  of  hexose  coiTcspond  to  1-84  parts  of  benzidine). 
Two-thirds  of  the  alcohol  was  then  distilled  olf,  and  the 
residjie  was  allowed  to  stand  for  12  hours.  The  didextrose- 
bcnzidide   which   separated,   was   filtered   off  and   washed 


with     a     small     quantity     of     absolute     alcohol ;      the 

filtrate  was  concentrated  as  far  as  possible  on  the 
water-bath,  and  again  allowed  to  stand  for  12  hours. 
The  substance  which  separated  was  filtered  off  and 
washed  with  a  very  small  quantity  of  absolute  alcohol. 
The  filtrate  was  evaporated,  the  residue  being  taken 
up  with  a  moderate  quantity  of  water :  the  bulk  of  the 
excess  of  benzidine  and  any  tar  were  thus  precipitated. 
This  precipitate  was  macerated  with  water  in  order  to 
extract  la;vulose,  filtered  off  under  pressure  and  washed 
with  water.  The  filtrate  was  treated  with  sufficient 
sulphuric  acid  to  precipitate  the  benzidine  still  present, 
and  to  decompose  any  didextrose-benzidido  remaining 
in  solution  ;  after  standing  for  a  short  time,  the  solution 
was  filtered,  the  filtrate  thus  obtained  containing  la^vulose 
with  only  a  slight  admixture  of  dextrose.  The  process 
is  applicable  to  urine,  but  in  this  case,  an  alcoholic  extract 
of  the  urine,  purified  as  far  as  possible,  must  be  used. 

— L.  E. 

Mannose,     arabinose,    xylose,     and      hydrolysed    lactose  ; 

Determination  of  -.     R.   O.   Herzog  and  F.   Horth. 

Z.  physiol.  Chem.,  1909,  60,  1.52—154. 

The  authors  have  carried  out  determinations  with  the  pure 
sugars  according  to  Kjeldalil's  proposals  (Z.  anal.  Chem., 
1896, 35, 344).  30  c.c.  of  Fehhng's  solution  and  30  c.c.  of  the 
sugar  solution  were  placed  in  an  Erlenmeyer  fiask  of  about 
150  c.c.  capacity,  and  made  up  to  exactly  100  c.c.  with 
water.  A  current  of  hydrogen  was  then  led  through  the 
solution,  and  the  latter  heated  for  exactly  20  minutes  in 
a  boiling  water  bath.  The  reduced  cuprous  oxide  was 
collected  on  asbestos  in  a  Soxhlet  filter-tube,  washed  with 
hot  water,  alcohol,  and  ether,  oxidised  to  cupric  oxide  in 
a  current  of  air,  and  weighed.  The  experimental  results 
for  different  concentrations  of  the  sugars  are  given  in  four 
tables,  and  from  them  four  othei'  tables  were  con.structed, 
of  which  the  following  is  a  combination  : — 


Weight  of  copper. 

Weight  of 

sugar. 

Hydrolysed 

lactose. 

Mannose. 

Arabinose. 

Xylose. 

mgrms. 

mgrms. 

mgrms. 

mgrms. 

mgrms. 

16 

— 

34-6 

36-0 

34-4 

20 

42-2 

44-f 

45-2 

44-0 

25 

51-6 

54-0 

55-5 

63-S 

30 

61-3 

68-8 

66-2 

63-5 

35 

70-9 

73-5 

76-2 

72-7 

40 

80-5 

83-0 

86-5 

82-5 

45 

90-0 

92-6 

9B-6 

92-3 

50 

99-e 

102-3 

107-0 

101-7 

55 

109-3 

112-0 

117-2 

111-6 

60 

118-9 

121-5 

127-3 

121-0 

65 

128-5 

130-7 

137-5 

129-5 

70 

138-0 

14(,-0 

146-6 

137-6 

75 

147-7 

148-9 

156-2 

146-0 

80 

157-3 

158-0 

165-5 

154-3 

85 

166-7 

166-0 

175-0 

163-4 

90 

175-4 

174-2 

— 

172-6 

95 

183-3 

182-2 

— 

182-D 

100 

191-2 

190-5 

— 

191-4 

105 

199-5 

198-7 

The  lactose  was  hydrolysed  by  heating  50  c.c.  of  a  1  per 
cent,  solution  with  1  grm.  of  concentrated  sulphuric  acid 
for  4  hours  on  a  boiling  water  bath,  the  evaporated  water 
being  occasionally  replaced  ;  the  solution  was  then  cooled, 
neutralised,  and  made  up  to  250  c.c. — A.  S. 

Manurial  value  of  Chili  saltpetre,  calcium  saltpetre,  and 
nitrolime  for  the  sugar  beet.     Urban.     See  XV. 


XVII.— BREWING,    WINES,    SPIRITS,    &c. 

Maltoses  of  maize  ;  In/lnencr  of  the  reaction  of  the  m.ediwm 

cm  the  activity  of  the  ■ .     R.  Huerre.     Compt.  rend., 

1909,  148,  1121—1123. 
It  is  known  that  the  activity  of  enzymes  depends  very 
closely  on  the  reaction  of  the  medium,  and  that  whilst 
maltase  is  most  active  in  faintly  acid  media,  it  is  com- 
pletely  paralysed    by    the    presence   of   an    organic    acid 
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equivalent  to  0-2  per  cent,  of  snlphnrio  acid.  The  various 
maltoses  of  different  varieties  of  maize  studied  by  the 
author  (this  J.,  1909,  254,  434)  behave  differently  in  this 
respect,  some  showing  their  maximum  activity  in  ilis- 
tinctly  alkaline  media,  others  acting  best  in  neutral  ur 
very  faintly  acid  media.  This  is  another  )X>int  in  favour 
of  the  siX!ciHf  diffL-renec  of  the  various  maltasc^  studied. 
The  reaction  of  the  medium  has  uo  inlUicnce  on  tlie  tem- 
perature relationships  of  the  various  uialtascs.  These 
temperature  relationships,  which  serve  for  the  classilicatiou 
of  the  maltas^'s,  imve  no  connection  with  the  behaviour 
of  the  enzymes  towanls  basic  or  acid  media.  The  maltases 
which  show  their  uiaximuni  activity  in  media  very  sligiitly 
alkalitu'  to  methyl  orangi'  are  those  of  the  yellow  maize 
of  the  Laudes,  "  King  I'hilipp  ''  and  "  Auxonne."  These 
maltases  behave  like  the  aniyl'use  of  malt,  but  they  are 
still  capable  of  hyilrolysing  maltose  when  the  reaction 
is  distinctly  acid.  The  o|>timum  alkalinity  for  these 
varieties  corresiKinds  to  1  c.c.  of  .V/ 10  acid  per  100  e.c.  ; 
they  are  paralysed  by  acidities  eipial  to  00 19 — 0029  iM>r 
cent,  of  sulphuric  acid.  The  nialtase  of  the  early  white 
maize  of  the  I>andes,  shows  a  maximum  activity  when 
I — 3  drops  of  .V/10  potassium  hydroxide  are  added  to 
10  c.c.  of  the  medium  ;  the  addition  of  acid  is  distinctly 
unfavourable.  In  the  case  of  "  Oizco  red  "  and  "  Cuzco 
white  "  maizes,  on  the  other  hand,  the  maximum  activity 
is  exerted  when  the  natural  alkalinity  of  the  medium 
towards  methyl  orange  is  neutralised  or  even  when 
2 — 3  drops  of  N/\0  acid  per  10  c.c.  are  added  in  excess. 

-^J.  F.  B. 

Bulgarian  ferment  (yoghourt) ;  Action  of on  various 

sugars.       G.     Bertran<l    and     F.     Duchiicek.       Compt. 
rend..   1909.  148,  1338—1340. 

TuE  Bidgarian  ferment  (yoghourt)  when  grown  in  milk 
hydrolyscs  lactose  and  converts  the  monosaccharides 
formed  into  a  mixture  of  d  and  /-lactic  acids,  in  which  the 
former  predominates.  The  action  has  now  been  studied 
on  several  sugars  contained  in  a  fluid  consisting  of  malt 
extract  to  which  has  been  added  1  per  cent,  of  Chapoteau's 
peptone  and  3  per  cent,  of  calcium  carbonate.  This 
was  sterilised  at  120°  C.  and  maintained  at  32°  C.  with 
an  active  culture  of  the  ferment.  Yoghourt  is  totally 
without  action  on  arabinose,  xylose,  sorbose,  maltose, 
sucrose  and  mannitol,  but  attacks  dextrose,  mannose, 
Isevulose,  galactose  and  lactose.  The  products  are  the 
same  in  each  case  ;  mainly  d  and  /-lactic  acids,  a  small 
proportion  of  volatile  acids  (formic  and  acetic  acids) 
and  some  succinic  acid.  Tlie  mixture  of  lactic  acids  is 
inactive,  however,  and  it  is  suggested  that  when  grown 
in  milk  the  organism,  after  the  decomposition  of  the 
lactose,  pause  the  /-lactic  acid  to  disappear  more  rapidly 
than  (/lactic  acid,  whereas  in  the  artificial  nutrient 
medium,  it  attacks  malt  peptone  preferentially  to  lactic 
acid.  The  Bulgarian  ferment  contains  neither  invertase 
nor  maltase. — E.  F.  A. 

Ferment   action  ;     Influence    of   boric   acid   on .     H. 

Agulhon.  Compt.  rend.,  1909,  148.  1.34fr— 1342. 
Ekzymes,  with  the  single  exception  of  that  of  the  castor 
oil  seed,  have  their  action  only  very  feebly  affected  by 
the  presence  of  boric  acid.  Some  enzymes  are  even 
rendered  mor<-  active  by  certain  proportions  of  the  acid, 
and  invertase  in  particular  is  most  active  in  presence  of 
a  considerable  quantity,  but  it  is  well  known  that  the 
maximum  activity  of  this  enzyme  is  exereised  in  presence 
of  acid.  Boric  Bed  is  not  a  sufiiciently  strong  acid  to 
render    pepsin    active. — E.  F.  A. 

fMger  beers.     ,1.    Crae't.     .J.     Inst.     Brewing,     190fi.     16, 
37<i— 38t!. 

Laobr  beer,  the  name  originally  given  to  Bavarian  beers, 
is  now  applied  to  moat  of  tlii'  beers  brewed  by  the  decoction 
system  and  stored  in  the  cold  or  la>;er  (hilars.  In  addition 
to  the  ordinary  lager  Iwers  there  are  a  nun.Wr  of  others 

consumed   on   the  Continent,   the  chief  of  which  are  : 

"  Schenk  "  or  winter  beers,  decocted  in  winter,  and  rapidlv 
fermented,  for  immediate  consumption.  They  usuallv 
come  into  cond  itior.  in  3 — 7  weeks,  and  being  brewed  from 
ii    ver.*    light.grat-ity    wort.    Ihe.V    are    not    Very    stable. 


"  Book  "  beers  formerly  occupied  a  position  intermediate 
between  the  "  Sehenk "  and  the  orelinary  lager  beers 
but  are  now  usually  brewed  nf  a  higher  gravity.  21 — 2t)  lb., 
for  ex|H)rt  trade.  These  are'  brewed  for  spring 
eousumption  and  from  an  extra  strong  wort.  The 
■■  White  beers  "  vary  gre'atly  according  to  the  locality  ; 
they  are  characterised  by  a  very  pale  colour,  decided 
acid  flavour,  and  richness  in  gas  which  causes  them  to 
foam  strongly.  The  well  knomi  Berlin  "'  white  beer " 
is  bre'wed  from  two  jiarts  of  wheat  malt  and  one 
part  of  barley  malt.  The  Belgian  spontaneous 
{•-■rmentation  Un^rs  are  al.so  of  interest  ;  they  are  brewed 
in  three  strengths  from  equal  parts  of  barley  m  ilt  and  raw, 
crushed  wheat  ;    they  are  very  dextrinous  and  take  2 — 6 

Crs  to  come  into  jirojuT  condition.  Of  the  true  lager 
rs  there  are  four  recognised  tyi>es.  The  Bavarian  or 
Miiuieh  lioers  iiossess  a  light  to  dark-brown  colour,  they 
are  lightly  hop|K'<l  ami  are  characterised  by  their  juilato- 
fulr.ess.  sweet  taste  and  uuilt  flavour.  Their  gravities 
range  from  18-2  to  22  lb.  for  light  l>eers  and  from 
22  to  26'7  lb.  for  export  beers.  The  Bohemian  Iwers  an 
light -yellow  to  greenish-yellow  in  colour.  They  taste 
somewhat  sh.irp,  dry  and  wine-like,  with  a  prevailing  bittar 
flavour  of  hops ;  their  gravities  range  from  15'  1  to 
16-6  lb.  for  the  light  and  from  Hi  to  18  ti  lb.  for  the 
heavy.  The  Vienna  lazier  In-ers  come  midway  lietween 
the  Bavarian  ard  the  lioheu\ian  in  colour,  hop-fluvour, 
and  taste ;  their  gravities  vary  from  151  to  197  Ibi 
for  the  light  and  from  19-7  to"  22-8  lb.  for  the  heavy 
or  export  beers.  Most  of  the  common  lieer  in  Vienna  is 
brewed  at  a  gravity  of  19'7  lb.  The  .\merican  lager  beers 
generally  follow  the  Gcrmim  rather  than  the  .Austrian 
type.  The  author  describes  the  methods  of  mashing,  the 
two-mash  and  the  three-mash  decoction  systems,  the 
methods  of  fermentation  and  cellarage.  The  Ix'crs  are 
run  into  the  lager  casks  containing  a  considerable  quantity 
of  fermentable  extract ;  the  temperature  of  the  cellar 
ranges  from  32°  to  41°  F.  .Some  beers  are  treated  with 
"  Krausen  "  taken  from  normally  fermenting  beers,  but 
this  is  never  used  when  the  beers  are  to  lie  carbonated. 
The  average  composition  of  lager  beers  is  given  in  the 
following  table  : — 


Alcohol.  Acidity 

Carbon         by  (as  lactic  ' 

Water,   dioxide,    weight.     Extract.1     acid).     |  A«li 


Per 

Per 

cent. 

cent. 

Ordinary 

lager  . . 

90-000 

0-196 

Carls  berg 

lager  . . 

90  000 

0-193 

Kxpiirt 

lager  .. 

89-000 

0-209 

Per 

cent. 

3-890 
4-270 
4-410 


I 


Per 
cent. 

5-794 

5-28« 

8-292 


Per  I'.r 

cent.  cent 

0-151  0-30} 

0-149  0-309 

O'lSO  0-321 


—J.  F.  B. 

Orape  musts  ;    Variations  in  the  proportion  of  dexIroKe  and 

lavulose  in .     P.  C.  Mestre.     Ann.  Chim.  analvt., 

1909.  14,  185—187. 

Results  are  given  showing  that  whilst  about  equal 
quantities  of  lievulose  and  dextrose  are  i)re«;nt  in  nmsts 
obtained  from  healthy.  ri]io  grajies.  the  quantity  of  dextrose 
is  always  less  than  that  of  the  hevnlose  when  the  grapes 
have  tjeen  attacketl  by  inseets  or  fungi.  ITie  ratio  of  the 
sugars  to  one  another  in  such  musts  is  similar  to  that  in 
must.s  which  have  been  partially  fermented. — W.  P.  S. 

Acetic  aldehyde  in  witu  ;   The  action  of on  «oine  o/  the 

other  constituents.     A.  Trillat.      Bull.  .Soe.  Chim..  19tl9,6. 
546— .^.W. 

Thk  acetic  aldehyde  pre-sent  in  wine  and  brandy  result" 
from  the  oxidation  of  the  alcohol  under  the  influence  of 
atnmspherie  oxygen  ;  the  aenition  of  the  wine,  the 
presence  of  micnt-organisms.  the  age  of  the  wine.  etc.. 
are  factors  which  govern  the  quantity  of  aldehyde  pre-^nt. 
The  free  aldehyde  which  is  forme<l  disaj)pears  gnulually  : 
it  combines  with  the  colouring  matters  of  the  wine  to  form 
a  more  or  les,s  insoluble  precipitate,  and  also  combine."  with 
the  alcohol  to  give  acetals  which  in  their  turn  are  coh- 
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verted  into  colouring  matters.  A  portion  of  the  aldehyde 
is  also  oxidised  to  acetic  acid  which  forms  esters  contri- 
buting to  the  quality  of  the  wine.  The  aldehyde  and 
acetal  also  in  course  of  time  polymerise  or  arc  converted 
into  bitter  substances. — W.  P.  S. 

Wine  ;    The  presence  of  inositol  in and  ils  deleclion. 

a.  Perrin.     Ann.  Chim.  analyt.,  IIIOO,  14,  182—183. 

Inositol  occurs  in  all  natural  wines  and  its  presence 
may  be  used  as  a  criterion  for  distinguishing  between  pure 
and  artificial  wines,  the  latter  being  free  from  this  sub- 
stance. It  may  be  detected  by  treating  200  c.c.  of  the 
wine  with  basic  lead  acetate  and  a  few  drops  of  an  alcoholie 
solution  of  tannin,  filtering  the  mixture,  removing  the 
excess  of  lead  from  the  filtrate  by  hydrogen  sulphide, 
treating  the  filtrate  from  the  lead  sulphide  with  animal 
charcoal,  and  evaporating  the  clear  liquid  to  a  vohmie  of 
about  10  c.c.  Two  drops  of  this  liquid  are  then  mixed  on 
a  piece  of  platinum  foil  with  one  drop  of  silver  nitrate 
solution,  evaporated  to  dryness,  and  the  residue  cautiously 
carbonised  ;  a  red  coloration  is  produced  if  inositol  be 
present.  Or,  a  few  drops  of  the  concentrated  liquid  may 
be  evaporated  with  a  drop  of  nitric  acid  ;  after  charring 
the  residue,  a  drop  of  ammonia  is  added,  and  the  evapora- 
tion repeated,  when  a  red  coloration  appears. — W.  P.  S. 

Citric  acid  fermentation  by  Citromyceies.  E.  Buchner  and 
H.  Wustenfeld.  Biochem.  Zeits.,  1909,  17,  395—442. 
(Compare  this  J.,  1909,  538.) 

The    mechanism    of   the   formation    of    citric   acid   from 
dextrose  is  of  great  theoretical  interest,  since,  owing  to  its 
branched  carbon  chain,  this  acid  camiot  be  formed  from 
the  sugar  by  a  simple  oxidation  process.      Comparative 
experiments    with    different    Citromycetes    showed     that 
C.  citricus  (original  race)  gives  the  highest  yield  of  citric 
acid,    and    this    organism    was    used    in    the    subsequent 
experiments.     The  fermentations  were  earned  out  at  the 
ordinary  temperature.    Apart  from  the  sugar,  a  decoction 
of  beans  (white  or  green)  was  found  to  be  the  best  nutrient 
medium  from  the  point  of  view  of  citric  acid  formation. 
To  obtain  a  high  yield  of  citric  acid,  addition  of  calciunj 
carbonate  is  indispensable,   the  nitrogen-content  of  the 
medium  should  be  low,  and  the  fermentation  should  be 
carried  out  in  a  shallow  dish.    By  cultivating  C.  citricus  in 
100  c.c.  of  a  decoction  of  white  or  green  beans  (containing 
0-02  per  cent,   of  nitrogen)  to  which  5  grms.   of  calcium 
carbonate  and  6-5 — 12-8  per  cent,  of  dextrose  had  been 
added,  for  57 — 66  days,  yields  of  citric  acid,  of  43 — 56  per 
cent,   of  the  weight  of  sugar  consumed,   were  obtained. 
Experiments  in  which  a  bean  decoction  containing  0-025 
per  cent,  of  nitrogen  was  used,  showed  that  an  abundant 
citric   acid  formation   does  not   occur  until   most   of   the 
nitrogen    has    been    assimilated ;     the    residual    nitrogen- 
content  remains  fairly  constant  owing  to  equilibrium  be- 
tween as.similation.  on  the  one  hand,  and  proteolysis  of 
older  portions  of  the  hy[)hic,  on  the  other.     Besides  citric 
acid,  carbon  dioxide  is  the  only  metabolic  product  formed  in 
appreciable  quantity  ;    in  ateenie  of  calcium  carbonate, 
the  proportion  of  carbon  dioxide  is  increased  at  the  expense 
of  the  citric  acid.     If  fermentation,   carried  out  at  first 
under   normal   conditions,   is   subsequently   continued    in 
vac^to,  small  quantities  of  ethyl  alcohol  are  formed.    With 
regard   to   the   mechanism   of   the   citric   acid   formation, 
experiments  showed  that  it  is  improbable  that  this  acid 
is  synthesised  from  oxalic  and  acetic  acids,  or  that  it  is 
formed    by   decomposition   from   the   protoplasm    of   the 
Citromycetes.     It  may  be  that  parasaccharinic  acid  or  ft 
derivative  of  this  acid,  or.  broadly,  a  body  closely  related 
to  the  sugar  group  and  perhaps  related  to  the  cell  membrane 
carbohydrates  of  high  molecular  weight,  is  an  intermediate 
product  in  the  citric  acid  formation.    Such  a  substance  has 
not    been   detected,    however ;     mannitol    was    the    <mly 
reserve  substance  found  in  the  Citromycetes.       Attempts 
I  to  effect  the  citric  acid  fermentation  with  expressed  juice. 
1  or  with  acetone  permanent  preparations  of  C.  citricus,  were 
1  unsuccessful.    Since  the  formation  of  citric  acid  from  sugar 
only  involves  a  partial  oxidation  of  the  latter,  the  citric 
acid  fermentation  is  not  advantageous  to  the  Citromycetes 
from  the  point  of  view  of  energy  production,  and  the  acid 
is  of  little  value  as  a  protection  again.st  other  organi,sms. 


The  citric  acid  formation  is  not  a  necessary  accoihpaniment 
of  the  growth  of  the  organism.  From  the  fact  that  a 
considerable  formation  of  citric  acid  does  not  occur  until 
the  nitrogen-content  of  the  nutrient  medium  has  been 
much  reduced,  it  may  be  sujijiosed  that  the  Citromycetes, 
weakened  by  deficient  nitrogen  nutrition,  have  lost:  llic 
power  of  consuming  citric  acid  rapidly  and  completely, 
or  it  may  be  that  with  deficient  nitrogen  nutrition,  the 
organisms  no  longer  possess  those  enzymes  which  effect 
the  further  oxidation  of  the  citric  acid. — L.  E. 


XVIII.— FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    &    DISINFECTANTS. 

(^.)— FOODS. 

Flonr  Weuchivq.     H.  Snyder.     Univ.  of  Minnesota  Agric. 
Exp.  Stat..  Bidl.,  1908  [111],  101—143.     (See  also  this 
J.,   1909.  377.) 
The   bleaching   of  fiour  is  a  natural   process  and   takes 
place  when  flour  is  stored  in  thoroughly  ventilated  ware- 
houses ;    this  bleaching  is  due  to  the  action  of  light  and 
air  upon  the  colouring  matter  of  flour  which  is  an  unstable 
organic  compound  mechanically  associated,  as  an  impurity, 
with  the  fat  and  gluten.     With  natural  ageing  and  bleach- 
ing there  is  a  slight  improvement  in  bread-making  value. 
The  colouring  matter  of   flour  is  also  acted  upon  by  a 
number  of  chemical  reagents   such  as  chlorine,   sulphur 
dioxide,  and  traces  of  nitrogen  peroxide,  but  none  of  the 
methods  proposed  for  bleaching  flour,  except   the  use  of 
minute  amounts  of  nitrogen  peroxide  as  generated  by  the 
discharge  of  electricity  in  the  air,  has  survived  the  experi- 
mental stage.     Air  containing  from   four  to  eight  parts 
of   nitrogen   peroxide   per    100,000   parts   will   effectually 
bleach  flour  and  there  is  left  in  the  flour  a  quantity  of 
nitrogen   as   nitrite-reacting   material   amounting   to   less 
than  one  part  per  million  of  flour.     The  fats  from  bleached 
and   unbleached   Hour   milled   from   the   same   wheat  are 
identical  as  far  as  the  iodine  value,  nitrogen  content,  and 
heat  of  combustion  are  concerned  ;    the  glutens  from  the 
two  flours  are  identical  in  physical  properties,  and  show 
the  same  index  of  refraction.     The  nitrogen  peroxide  used 
in  small  amounts  in  the  electrical  bleaching  of  flour  exerts 
no  chemical  action  upon  the  flour  other  than  upon  the 
colouring  matter  :    it  appears  to   be  a  carrier  of  oxygen 
without   itself   entering   into   chemical   combination   with 
the  flour.     The  nitrite-reacting  material  in  flour  seems  to 
be  in  physical  rather  than  chemical  combination  ;    when 
the  fiour  is  heated,  the  nitrite-reacting  material  imparted 
by   bleaching   is   expelled.     When    the    bleaching   gas   is 
brought   into   contact  with   sand,   with   which   it  cannot 
unite  chemically,  the  same  amounts  of  nitrites  are  absorbed 
as  in  the  ease  of  flour.     In  tests  where  different  quantities 
of  gas  were  used,  it  was  found  that  the  amount  of  nitrite- 
reacting    material    left    in    the   flour    increased    with    the 
amount  of  gas  used  up  to  a  certain  point,  and  that  when 
a  larger  excess  of   the   gas  was  employed,  there  was  per- 
manently retained  in  the  flour  no  more  than  when  less  of 
the  gas  was    used.      Breads    made    from    bleached    and 
unbleached  flours  when  baked  in  a  badly  ventUated  gas 
oven  contained  the  same  amount  of  nitrites  :    when  the 
breads  were  baked  in  an  oven  «ut  of  contact  with  the 
combustion   gases,    nitrites   were   absent.     Bread   cannot 
contain  any  appreciable  amount  of  nitrite-reacting  material 
as  the  carbon  dioxide  and  organic  acids  produced  during 
bread-making    decompose    nitrites.     In    fifteen    digestion 
experiments  with  men,  no  difference  was  observed  in  the 
digestibility    of    breads    from    bleached    and    unbleached 
flrnirs  :  the"  bleaching  of  the  flour  did  not  exert  any  influence 
on    the    amount    of    nutrients    absorbed    and    digested. 
Artificial  digestion  experiments  with  pepsin  solution  gave 
similar  results.     Nitrites  are  produced  as  a  result  of  tho 
combustion  of  all  fuels  and  organic  substances  containing 
nitrogen  ;   flour  exposed  to  wood  smoke  for  a  few  minutes 
will  contain  more  nitrites  than  when  electrically  bleached. 
Smoked    bacon,    ham,    etc.,    contain    larger    amounts    of 
nitrites  than  does  bleached  flour.     A  kerosene  lamp  will 
produce    in    one   hour   (1-00027    grm.    of   nitrite-nitrogen. 
Nitrites  are  present  in  air.  rain-water,  and  many  drinking 
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waters,  and  are  found  in  vegetables  such  as  celery,  lettuce, 
and  ppinHoh  ;  thpy  aro  a  normal  constituent  of  saliva 
and,  witli  nitrates,  arc  often  found  in  milk  where  the 
cows  have  lieen  liberally  fed  on  roots.  In  bread-making 
tests  of  commereially  bliiuhtd  lloui-s,  no  difference  waa 
observed  between  the  Ineads  produced  from  tlie  l)leaehed 
and  unbleiuhed  flours  niLUcil  from  the  same  wheats, 
except  that  the  bleached  tlours  produced  a  whiter  broad 
and  also  showed  a  tendency  to  produce  larger  siied 
loaves. — W.  P.  S. 

Milk  ;   VelermiiuUion  of  dirt  in .     »i.  Feiidler  and  O. 

Kuhn.  Z.  Uuters.  Nahr.  Cienussm.,  IHOy,  17,  513— .'<2(i. 
In  tho  process  recommended,  100  c.c.  of  the  milk  are 
submitted  to  centrifugal  action  in  a  tube,  the  lower  end 
of  which  is  constricted.  The  dirt  collects  in  this  narrow 
portion  of  tho  tube,  and,  after  the  milk  has  been  poured 
off,  is  treated  with  15  c.c.  of  10  per  cent,  .ammonia;  at 
tlio  end  of  30  minutes,  water  is  added,  and  the  contents  of 
the  tube  arc  again  submitted  to  centrifugal  action.  The 
sediment  is  then  collected  on  a  liltcr,  washed  successively 
with  water,  alcohol,  and  ether,  dried  at  100°  C.  and 
weighed.  The  authors  consider  that  any  milk  which 
yields  more  than  1  mgrm.  of  sediment  jwr  1(10  c.c.  of 
milk  is  to  be  considered  as  being  dirty. — W.  P.  S. 

Cacaobeans  ;  2'hetheobromine-coiUent  of .     A.  Kreutz. 

Z.  Untere.  Nahr.  Genussm.,  1909,  17,  526—528. 
It  is  shown  that  about  one-half  of  tho  theobromine  present 
in  cacao  beans  is  in  the  free  state  and  can  bo  extracted 
directly  by  means  of  cliloroform  ;  the  remainder  is  present 
in  a  combined  form  and  only  goes  into  solution  in  chloro- 
form after  the  cacao  has  "been  subjected  to  hydrolysis 
(heating  with  dilute  sulphuric  acid).  The  fat  is  extracted 
together  with  the  theobromine  and  tlie  two  may  be 
separated  by  treatment  with  cold  carbon  tetrachloride 
(sec  this  J.,  1009,  215).— W.  P.  S. 

Formic  acid;    Ddermination  of  in  fruit  juices.     F. 

■Schwarz  and  ().  Weber.     Z.  Untersuch.  Nahr.  Genussm., 

1909,  17,  104—197. 
Fkom  25  to  50  grms.  of  the  juice  is  distilled  with  steam 
under  pressure  until  250  c.c.  of  distillate  have  been  obtained. 
This  is  titrated  with  N /W  sodium  hydroxide  solution, 
evai-n-ated  to  dryitcss,  and  redissolved  in  water.  Tliis 
a.iueous  solution  is  then  oxidised  by  boiling  with  an  equal 
volume  of  a  .solution  of  12  grms.  of  potassium  bichromate, 
30  c.c.  of  strong  sulphuric  acid,  and  100  c.c.  of  wattr. 
After  cooling,  the  mixture  is  again  distilled,  as  before. 
and  tho  distiUate  titrated.  The  difference  between  the 
two  titrations  gives  the  equivalent  of  formic  acid,  which 
has  been  destroyed  by  tho  oxidising  mixture,  whereas 
acetic  acid  is  unaffected.  A  Kjeldahl  flask  with  a  long 
nock  is  most  suitable  for  these  distillations. — J.  O.  B. 

Benzoic  acid  ;    Detection  of  in  alimentary  products. 

A.  Jonescu.  ,1.  Pharm.  Chim..  1909,  29,  523—525. 
Tnn  material  is  suspended  in  water,  acidified  with  sulpliuric 
acid,  and  distilled  with  steam.  The  distillate  is  shaken 
with  ether,  the  ether  extract  is  evaporated,  and  the 
residue  taken  up  with  warm  water.  To  1  c.c.  of  this 
aeiueous  solutiim,  1  drop  of  n  10  per  cent,  solution 
of  3  per  cent,  hydrogen  peroxide  and  1  drop  of  a 
solution  of  ferric  cliloride  (1  part  of  solution  of 
sp.  gr.  1-280:9  of  water)  are  added.  The  tube  con- 
taining tho  mixture  is  then  immersed  in  boiUng  water. 
In  the  presence  of  benzoic  acid,  which  will  have  been 
converted  into  salicylic  acid  by  the  liydrogen  iwroxule, 
the  characteristic  violet  colour-reaction  will  appear  on 
the  surface  of  the  liquid.  Tho  tul)e  is  then  withdrawn 
and  allowed  to  cool.  The  absence  of  phenolic  l)odies 
and  saccharin  in  tho  original  mat.  rial,  must  be  ensured. 
Tho  presence  of  0-25  grm.  of  sodium  benzoate  ni  500  c.c-. 
of  mUk  is  readily  detected  by  this  method. — .1.  O.  B. 

fV)l-»ni7  test      [Jta  proposed  extension  to  the  leMintj  of  foods, 

etc.]     0.  Binder.     Z.  anal,  ('hem.,  llMHt.  48.  .372-375. 
Non-volatile    organic    substances,    when    heated    in    a 
covered  platinum  crucible,  as  in  the  "  coking   '  of  a  sjimple 
of  coal,  yield  definite  amounts  of  coke,  of  more  or  less 


oharaoteristia  appearance.      Staroh,   for  example   gives 

more  than  twice  as  much  coke  as  dextrin,  althotigh  these 
two  substances  have  the  same  empirical  foriniihi.  It  is 
proposed,  therefore,  to  utili.se  this  propiuly  as  furnisliing 
an  additional  means  of  luscertaining  the  purity  of  foods 
and  other  organic  materials. — F.  .Soon. 

Action  of  Bulgarian  ferment  (yoghourt)  on  various  stiijars. 
Bortrand  and  Duchiicek.     See  XVII. 

Sodium  benzoate  as  prcsirvativc  for  foodstuffs  ;   Use  of . 

Food    In8i>ection    Decision    No.     104.     U.S.    Dopt.    of 

Agriculture. 
In  consequence  of  the  rei)ort  of  the  "  Hoferee  Board  " 
(see  this  J.,  1909,  215),  no  objection  will  be  raised  under 
the  Food  and  Drugs  Act  to  tho  use  of  sodium  bonitoate 
in  food,  providing  that  each  i)ackBge  or  container  is  )ilainly 
labelled  to  show  the  presence  ami  amount  of  benzoate. 
Food  lnsi)ection  Decisions  76  and  89  are  amended 
accordingly. 

Patents. 

Aerated  waters;   Manufacture  of .     A.  . I.  Harries  and 

R.  W.  C.  Palmer,  London.  Kng.  Pat.  6641.  Doc.  15, 
I90,S. 

The  waters  are  aerated  under  a  high  pressure,  say  250  lb, 
por  sq.  inch,  in  tho  usual  way  and  are  then  charged  into 
storage  ve.ssels  for  sale  under  a  jirossure  of  about  10  lb.  psc 
sq.  inch.  Tho  reduction  in  pressure  is  effected  by  juvssing 
the  aerated  water  through  a  reducing  valve  arranged  in  • 
conduit  between  tho  high-i)ressure  reservoir  and  the 
storage  vc.ssels.  The  gas  accumulating  in  tho  reducing 
valve  is  roturne<l  to  tho  aerating  machinery  by  means  of  s 
pump,  the  charging  of  the  storage  vessels  being  suspended 
during  the  action  of  the  pump.— W.  P.  S. 

Curing  process  [for  meat,  etc.].  A.  J.  Boult.  London.  Freiii 
Tho  Electric  Meat  Curing  Co.,  Cleveland.  Ohio.  Eng. 
Pat.  23,183,  Oct.  30.  1908. 

The  meat  is  placod  in  a  tank  containing  strong  brine  and  a 
current  of  electricity  is  passed  thniugh  the  brine,  the 
electrodes  being  placed  in  porous  cups  situated  at  each 
end  of  the  tank.  The  brine  is  cooled  by  lirculiitiiig  it 
through  the  tank  and  an  outside  tank,  the  latter  cnntainini! 
a  coil  through  which  a  cooling  liquid  is  pa.s.sed.  The  pm 
duction  of  chlorine  and  sodium  hydroxide  about  Ih' 
electrodes  is  ])reventod  by  the  use  of  a  switch  by  mean...  "j 
which  tho  direction  of  the  current  may  be  altered  fn.ii 
time  to  time,  or  by  tho  employment  of  an  alternating 
current.— W.  P.  S. 

Milh  ;    Processes  of  Ireatinij to  produce  a  solid  thtrt- 

from.  G.  V.  Fryo.  Lexington.  Ohio,  U.S.A.  Eng.  Pat. 
5133,  March  6.  "l90S.  J 

See  Fr.  Pat.  .389.835  of  1908  ;  this  J.,  1908, 1026.— T.  F.W 

Sou  or   sauce   substitute  ;    Process  of   making .     K. 

Okazaki.  Tokyo.    U.S.  Pat.  923.070.  May  25,  1909- 

See  Fr.  Pat.  376,373  of  1907  and  Addition  thereto ;  tU« 
J.,  1907,  1025,  and  1908,  351.— T.  F.  B. 

(«.)— SANITATION;    WATER  PURIFICATION. 

Patent. 

Refuse  and  sewage  ;  Conversion  of into  manure,     fibo. 

Genc^rale  dos  Engrais  Organiques,  Paris.  Eng.  P»t. 
25,958.  Dec.  1,  1908.     Under  Int.  Conv.,  Dec.  4,  1907. 

Tub  proce.is  relates  to  tho  mamifa<'t>iro  of  a  manure  in 
tho  form  of  a  line  powder.  The  refuse  or  srwano  is 
delivered  into  a  pit  from  which  it  is  <arried  by  means  of 
a  conveyor  to  a  .-iecond  pit.  From  this  pit  a  bucket 
elevator  raises  the  refuse  and  discharges  it  on  to  a  third 
conveyor  which  delivers  it  to  the  grinding  mill-.  Workmen 
draw  the  refuse  from  the  conveyor  to  the  lioiqK-rs  of  the 
mills,  or  automatic  devices  may  be  employed  for  tfcis 
purpose.  .\iiy  excoss  of  refuse  over  the  cajiacity  of  the 
mills  is  conducted  back  again  to  the  lir.<t  pit.     The  ground 
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material  from  tlie  mills  is  conducted  to  a  mechanical 
screening  device  which  delivers  the  ground  and  sifted 
manure  into  transport  trucks. — W.  P.  S. 


XIX.- PAPER,    PASTEBOARD,    &c. 

Bamboo  and  rice  strati';    Cellulose  pulps  from. .     T. 

Knosel.     Wochenbl.  Papierfabr.,  1909,  40,  1603— 1(;04. 

Paper  pulp  of  high  quality  is  now  being  manufactured  in 
Brazil  from  bamboo,  and  the  author  has  procured  .some  of 
the  raw  material  in  use  there,  for  treatment  by  his  own 
process.  Tlie  stems,  having- walls  15  mm.  thick,  were 
spht  and  broken  u]i  prior  to  digestion,  the  olde.st  and 
hardest  of  the  knots  liaving  been  jireviously  cut  out.  The 
material  soon  became  softened  under  the  chemical  tieat- 
ment  and  it  was  then  readily  reduced  to  a  clean  pidp  by 
means  of  a  wooden  stirrer.  The  unbleached  pulp  had  a 
brownish-yellow  colour,  with  long,  fine  and  strong  fibres 
suitable  for  strong  wTapping  papers.  It  was  easil}' 
bleached  and  then  possessed  a  pure  white  colour  and  a 
silky  lustre.  On  drying,  it  turned  yellow  when  exposed 
'  to  the  light,  presumably  because  suitable  arrangements 
for  thorough  washing  were  not  available.  The  yield 
amounted  to  62  per  cent,  of  air-dry,  bleached  celhdose. 
Ilie  author  has  also  treated  rice  straw  in  a  similar  manner. 
This  yields  to  the  digestion  process  far  more  readily  than 
bamboo  and  gives  an  extremely  long  fibre.  The  pulp  could 
not  be  bleached  quite  white,  owing  to  the  presence  of  a 
fine  brown  dust  in  the  materi.al :  the  yield  was  50  per  cent. 
The  author  considers  that  both  these  materials  would  bo 
capable  of  affording  a  cheap  and  important  supply  of 
high-grade   pulp. — J.  F.  B. 

P-iTEKTS. 

Size  composition  and  inethod  of  making  the  same.  C  K. 
Mills.  London.  From  A.  W.  Hanington  Co.,  New 
York,  U.S.A.     Eng.  Pat.  9652,  May  4.  1908. 

A  siziTs'G  material  suitable  for  use  by  paper-makers  is 
made  according  to  the  following  process.  Ro.sin  and  soda 
ash  are  boiled  in  water  and  allowed  to  cool,  ^hen  glue  and 
starchy  material  wliich  has  been  boiled  in  water,  are 
added  whilst  hot.  When  cold,  glycerin,  formaldehyde, 
and  Russian  petroleum  are  added.  Cassava  can  be  used 
instead  of  the  starchy  material,  and  other  natural  oils 
an  place  of  the  Russian  oil. — F.  Sudn. 

Cellulose  acetate  ;    Manufacture  of  objects  from  .     A. 

Schloss,  Assignor  to  Fiirst  Guido  Donnersmarck'sche 
Kunst.seiden  und  Acetatwerke,  Sydowsane,  Germany, 
U.S.   Pat.   922,340,   May   18,   19091 

The  cellulose  acetate  is  dissolved  in  formic  acid  and  the 
solution  is  then  introduced  into  an  aqueous  precipitating 
bath.— W.  P.  S. 

Non-inflammahh  plastic  substances  [celluloid  substitutes]  ; 
Process  for  the  manufacture  of  transparent  or  opaque — ■ — , 
and  apparatux  therefor.  S.  Assadas,  Lyons,  France. 
Eng.  Pat.  9982,  Jlay  7,  1908.  Under  Int.  Conv.,  May  8, 
1907. 

See  Fr.  Pat.  SSl.rySl  of  1907  ;  this  J.,  1907,  873.— T.  F,  B. 


XX.     FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    &    EXTRACTS. 

Medicinal  hark  from  the  Ivory  Coast  ;   New  ,  and  its 

alkaloid.     E,  Perrot.     Compt.  rend.,  1909,  148,  1465— 
1467. 

In  1897,  A.  Chevalier  discovered  a  tree  growing  on  the 
'Ivory  Coast,  the  bark  of  which  was  recommended  by  the 
natives  as  a  febrifuge.  The  tree  belongs  to  the  family 
of  the  Bubiacece.  but  its  exact  botanical  characters  have 
not  yet  been  determined,  so  the  author  calls  it  provisionally 
'Pseudo-cinchona  nfricana,  A.  Chev.  The  bark  appears  to 
contain  a  considerable  quantity  of  an  alkaloid.  This 
'has  been  isolated  in  the  form  of  long  needles,  soluble  in 


alcohol,  but  insoluble  in  ethyl  acetate  and  ether:  A  study 
of  the  physical  and  chemical  characters  of  the  alkaloid 
is  in  progress.  Preliminary  physiological  experiments 
indicate  that  it  possesses  therapeutic  value. — A.  S. 

Pirus  toringo,  Sieb.  ;    Constituents  of    the    bark  of  , 

Y.  Hirose.  Ber.  der  Pharm.  Ges.  von  Japan,  Yaku- 
gazanchi,  1909,  1. 
In  .Japan  the  bark  of  Pirus  torinqo,  N.O.  Rosacece,  is 
used  for  the  preparation  of  a  yellow  lacquer,  obtained  by 
boding  this  bark  with  potassium  carbonate  solution  and 
precipitating  the  extract  with  alum  solution.  The  lacquer 
is  termed  "'  Dzumi."  The  powdered  bark  is  also  used 
for  adulterating  powdered  liquorice,  gentian,  etc.  From 
the  alcoholic  extract  of  the  bark,  a  glucoside,  in  white, 
glistening,  acicular  crystals,  has  been  isolated,  which, 
when  recrystallised  from  methyl  alcohol  and  acetone,  has 
the  composition  Co,Hj(,Os-f  2H„0.  The  melting-point  of 
the  hydr8,ted  product  is  135° — 137°,  that  of  the  onhydrous, 
about  240°.  On  hydrolysis,  the  glucoside,  which  has  been 
called  toringin,  is  split  up  as  follows  :■ — C2iH,(|09+H,0= 
CijHioO,  +CeH,,Oe.  The  product,  C/sHii.O,,  is  iden- 
tical with  chrysin  :  the  osazone  of  the  separated  sugar 
has  the  melting-point,  204°.  From  the  mother-liquor  of 
toringin,  quercitin  (pirusquercitrin)  is  obtained  in  yellow 
needles  of  melting-point  174° — 176°.  It  yields  on  hydro- 
lysis quercitin  and  rhamnose. 

Cubebin.     E.    Mameli.     Gaz.  chim.  ital.,    1907,    37,    II., 

483—506  :  1909.  39,  L,  477—493,  494—508. 
PtTRE  cubebin  prepared  from  specimens  of  different  ages 
and  origins  has  the  composition,  Co^HooOj.  It  melts  at 
132°  C.  and  has  the  rotatory  power,  [a]D==  -45-45  in  chloro- 
form. It  contains  two  hydroxyl  groups  and  its  other 
reactions  indicate  that  it  has  the  constitution  represented 
by  the  formula,  CH2.0„.C,..H8[C„H3(OH)2].CeH3.02.CH2. 
By  the  action  of  dehydrating  agents  on  cuhehm^  cubebinic 
ether,  CjoHisOj,  is  formed.  An  almost  quantitative  yield 
is  obtained  by  the  action  of  hydriodic  acid  on  a  cold 
solution  of  cubebin  in  excess  of  glacial  acetic  acid.  The 
reaction  product  is  poured  into  water,  and  the  precipitate 
is  purified  by  crystallisation  from  alcohol.  Cubebinic 
ether,  CH,.0„.C„H,,[CoH,0]C„H3.0,.CH2.  m.  pt.  78°  C, 
Md= +23-04"  in  chloroform,  forms  fine  white  sUky 
needles  soluble  in  alcohol,  benzene,  acetic  acid,  and 
chloroform.  It  contains  no  hydroxyl  or  carbonyl  groups, 
does  not  decolorise  bromine  water  or  potassium  per- 
manganate solution,  and  is  not  affected  by  hydrogen 
peroxide.  When  reduced  with  alcohol  and  sodium,  it 
yields  a  monohvdric.  primary  alcohol,  cubebinol, 
CH..02.C„H3[C„H„0H].C,H,.0..CH2.  Cubebinol  crystal- 
lises in  white  silky  needles,  m.  pt.  92°  C,  [a]D  =  +  34-81°  in 
chloroform,  soluble  in  chloroform,  benzene,  ether,  pyridine, 
acetic  acid,  alcohol,  toluene,  and  petroleum  spirit.  It 
yields  an  acetyl  derivative,  m.pt.  71°  C,  [a]n=  -H23'12°  in 
chloroform,  and  a  benzoyl  derivative,  m.  pt.  154° — 155°  C, 
[a]D= -21-68°  in  chloroform. — A.  S. 

Adrenaline    reaction ;     A    new    characteristic    .     S. 

Fraenkel  and   R.   AUers.     Biochem.    Zeits.,    1909     18 
40—43, 

ADRENALrNE  solution  when  warmed  with  iodic  acid  or 
with  potassium  di-iodato  and  dilute  phosphoric  acid,  gives 
a  fine  rose-red  coloration,  or  an  eosin-red  colour  in  the 
case  of  very  dUute  solutions.  1  part  of  adrenaline  in 
300,000  of  solution  can  be  detected  by  this  reaction. 
In  carrying  out  the  test,  the  adrenaline  solution  is  mixed 
with  an  equal  volume  of  A'/IOOO  potassium  di-iodate 
solution  and  a  few  drops  of  dilute  phosphoric  acid,  and 
heated  to  incipient  boiling.  The  red  colour  changes  to 
brown  on  addition  of  ammonia.  The  led  colour  reaction 
depends  upon  the  addition  of  iodine  to  the  adrenaline 
molecule,  and  the  authois  hope  to  base  a  quantitative 
method  upon  it.  The  reaction  is  characteristic  of  adrena- 
line.    (See  also  this  J.,  1908,  1082.)— A.  S. 

Camphor  ;    Points  of  difference  between  natural,  artificial 

and     synthetic     .     W.     Lohmann.     Ber.     deutsch. 

Pharm.  Ges.,   1909,  19,  222—230, 
The  melting  point  is  of  no  practical  value  in  distinguishing 
natural  from  synthetic  cani]'hor,  especially  if  unoxidised 
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camphene,  bomeol,  or  isobomeol  be  present  in  the  synthotio 
product.  The  optical  rotation  of  alcoholic  iiuliitions 
forms  the  best  test,  synthetic  camphor  boinc  optically 
inactive,  whereas  natural  camphor  is  markedly  ilextro- 
rotatory,  so  that  in  a  mixture  of  the  two,  the  amount  of 
natural  cam])hor  jiresent  might  he  determined  ]«ilari- 
metrically.  The  statement  in  text-books  that  artilicial 
camphor  does  not  givti  a  syrupy  liquid  when  titurated 
with  nil  equal  i|uantity  of  cliloral  hydrate,  such  as  natural 
camphor  affoixls,  is  erroneous.  Pure  synthetic  camphor 
behaves  exactly  like  natural  camphor  towunis  chloral 
hydrate.  Probably  the  error  has  arisi^n  fnmi  the  ])re«cncc 
of  pincno  hydrochloride  in  the  synthetic  camphor 
employed.  Since  bomeol  melts  nt  lltlh"  ('..  canipheiie  at 
!i(f  C,  and  pure  .synthetic  cam))hoi  at  17.V  C,  it  would 
be  possible  to  have  a  mixture  of  the  three  with  the  correct 
m.  pt.  Consequently  small  fractional  sublimations  .should 
be  maile.  and  the  melting  point.s  of  the  products  deter- 
mined :  also  the  amount  of  unsublimable  matter  should 
be  weighed.  The  presence  of  pinene  hydrochloride  as  an 
adulterant  of  either  natural  oi  synthetic  cam|>hor  is  readily 
shown  by  heating  witli  twice  its  weight  of  calcium 
hydroxidi-,  free  from  chlorine,  until  all  the  camjihor  has 
volatilised.  The  residue  is  then  treated  witli  hot  water, 
filtercil,  and  tested  with  silver  nitrate  reagent  after  acidi- 
fying witli  nitric  acid.  No  opalescence  should  beevident.  In 
the  discussion,  Stephan  stated  that  for  the  celluloid  in- 
dustry (the  largest  consumer  of  camphor),  it  is  absolutely 
necessary  that  the  .sj-nthctic  product  should  be  free  from 
chlorine.  This  is  readily  proved  by  a  modification  of 
Beilstein's  test  with  a  copper  oxide  bead.  When  the 
camphor  is  burned  on  copper  wire  and  the  wire  is  intro- 
duced into  a  Buiisen  flame,  the  colour  should  he  jiuro 
blue  with  no  trace  of  green.  Borncol  and  isoborneol 
arc  ix'adily  determined  in  synlhctic  cani)ihor  by  the 
acclylation  method,  hut  if  considerable  (piantitics  of  these 
impurities  are  present,  the  saniiile  should  be  diluted 
with  xylol  or  with  rectified  turpentine  oil,  the  acetyl 
value  of  which  has  been  previously  determined.  The 
determination  of  the  bomeols  is  then  easy.  A\'hcn 
camphor  has  been  purified  by  recrystallisation  from  alcohol, 
the  presence  of  a  mere  trace  of  the  solvent  will  materially 
lower  the  melting  point.  Apart  from  this,  the  deter- 
mination of  the  melting  point  affords  a  good  indication  of 
the  purity  or  otherw  ise  of  artificial  camphor.  For  celluloid 
niannfaciure,  it  is  also  important  that  the  eam)ihor 
should  be  free  from  all  traces  of  acid,  and  its  content  of 
ash  should  in  no  case  exceed  002  per  cent-  .1.  O.  B. 

Pinene;    A'tic  method  of   hiidration  oj  .     P.   Barbier 

and  V.  Grignard.     Bull.  .Soc.  Chim.,  1900.  5,  512—521). 

Tile  method  described  previously  (this  J.,  I'.tOS,  90)  is 
modified  by  the  addition  of  100  c.c.  of  acetic  anhydride 
to  the  hydrating  mixture,  this  addition  being  made  in 
order  to  diminish  the  concentration  of  the  water  in  the 
mixture.  The  experiments  carried  out  with  the  modified 
process  show  that  o-pinene  is  transformed  into  terpineol, 
small  quantities  of  other  substances  being  formed  when 
the  temperature  of  the  reaction  is  raised.  ("(-Pinene  is 
hydratccl  almost  completely  in  one  operation,  the  dis- 
appearance of  the  pinene  being  correlative  with  the 
formation  of  fenchyl  alcohol.  As  the  pincno  is  hydrated, 
the  residue  left  consists  of  a  purer  pinene  than  the  original, 
a  number  of  other  hydrocarbons  being  the  first  to  bo  acted 
upon.  Hydrocarbons,  which  arc  hydrated  less  rapidly 
than  a-  and  ,'i-pinene,  can  be  isolated  by  rciieating  the 
hydrating  f>pcration.  and  in  this  way  the  authors  have 
separated  from  Kn-iich  pinene  the  following  substances  : — 
An  impuri'  hydrocarbon  boiling  at  150"^ — 1.52°  C.  : 
eamplicne  melting  at  42°  C.  ;  and  a  saturated  liqi 
hvdrocarbon    boiling   at    l.->r--100°   C— W.  \\  >^. 


a-irone  which  has  a  perfume  closely  i-esembling  that  of    |^ 
/S-irone  or  the  natural  product. 
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Ferlumcti   of   llic    rioht  ;    Si/nthcJiiK   of   .     ('•■    Merhng 

and   H.    Ucldc.     Annalen.    IW.I.  366,    119     21ii. 

The  authors  have  succeeded  in  synlhesising  irone  (the 
odoriferous  principle  of  the  violet)  which  they  term 
/J-irone  (the  i>erfume  of  which  is  even  purer  than  that  of 
the  natural   product)  and  also  n  new  isomeride.  termed 


CH3.C0.CH:CH.CH( 


)CH 


CH(CH3).CHj 
ft-irone. 

These  compounds  differ  from  a-  and  ^-ionono  only  ini 
the  position  of  the  cyclic  double  linking.  The  long 
side-chain  is  introduceil  by  condensing  acetone  with  the 
a])propriate  cyclic  aldehyde  (a  cyclogeranial)  and  the 
remarkable  fact  has  been  discoverwl  that  only  those  alde- 
hydes of  this  class  furnish  compounds  having  the  odour 
of  violets  in  which  the  aldehyde  group  is  adjacent  to  thOj 
methyl  or  the  joii-dimclliyl  group  ;  further  the  intensity, 
of  the  ])erfume  increases  w  ith  the  number  of  methyl  groups^ 
adjacent  to  the  aldehyde  group.  The  starting  |K)int  for^ 
thcst  syntheses  is  isopropylideneacetoaeclic  ester  which^  ^ 
when  condensed  with  sodium  aeetoacetic  ester  yieldsj 
ethyl  isophoronecarboxjiate  (or  ethyl  J-ketocyclogeranio-j 
lenecarboxylnte) : — 
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When  this  is  reduced  with  sodium  and  alcohol,  three 
pairs  of  cis-trans-isomcric  hydroxy-acids  arc  )iroducedi 
of  which  two  pairs  belong  to  the  class  of  r-hydroxydihydro^ 
cyclogeranic  acids  or.  as  the  authors  call  them,  Thydroxy' 
cyclogeraniolcarboxylic  acids.  These  four  steri-oisoinoric 
acids  can  be  converted  one  into  the  other  at  will.  Btf 
eUmination  of  water  the  acids  furnish  A'-cyclogeranill^  1 
acid. 
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which  exists  in  two  stercoisomcric  modifications,  and  bj  |,n 
reducing  ('-chlorocyclogeranioladicnecarboxylic  acid  (oni  .^'^ 
of  the  products  of  the  action  of  phosphorus  pentachlorids 
on  ethyl  isoiihoroneearboxylale),  A^-cyclogeranic  aoi" 
also  existing  in  two  steri^oisomoric  forms,  is  produced. 
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In  the  same  reaction  are  also  obtained  the  A^-  and  A' 
cyclogeranic  acids,  the  aldehydes  of  which  yield  a-  mi 
/3-ionone  respcctivelj'  when  condensed  with  acetone. 
The  A3-  and  A*-acids  are  converted  into  the  cotie^ 
spending  aldehydes  as  previously  described  (Merling; 
this  J.,  1!K)S,  7I>7),  and  by  condensation  with  acotOD^ 
give  o-  and  /J-irono  resiwctivoly.  For  the  mass  of  oxpen^ 
mental  detail  reference  to  the  original  paper  must  b» 
made. — J.  C.  C. 

Benzene   sulphonic-chloride ;    I'rcjKiration    of    ,       B 

Pummorer.  Ber.,  1909,  42,  1802—1804 
The  author  has  found  that  under  suitable  condition; 
(low  temperature  and  large  excess  of  ehlorosulphonii 
acid),  a  yield  of  over  fit)  per  cent,  of  the  theoretical  (guantit^ 
of  benzene  suli>honic-cliloride  can  lx>  obtained  by  IhcdireCj 
action  of  chlorosulphonic  acid  on  bimzono.  41HJ  c.c.  o 
elilorosulphonie  mid  are  cooled  to  -  15"  C.  in  an  eiiamoUw 
vessel  of  J-litre  capacity  proviiled  with  an  agitat4ir,  am 
then  78  grms.  of  benzene  are  added  gradually  in  thi 
course  of  ;!^4  hours,  the  mixture  being  kept  looled  mm^ 
well  agitated.  The  reaction  jiroduct  is  allowed  to  flov, 
in  a  thin  stream  on  to  ice,  the  temperature  not  bein^ 
permitted  to  rise  above  20°  ('.     The  mixture  of  henMDi 
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sulphonic-chloride  and  sulphobenzide  which  separate  is 
extracted  with  ether,  the  ethereal  solution  dried  with 
?odiiim  .sulphate,  eoneentrated,  and  the  sulphobenzide 
|)rcii|iitated  by  addition  of  petroleum  ether.  From  the 
iiihitiim,  after  evaporation  of  the  solvent,  the  benzene 
iulijlionic-chloride  (b.  pt.,  144" — 14.5"  at  17  mm.)  is  re- 
;ovpred  by  distillation  in  vacuo  ;  yield,  70 — 80  grms.  With 
10  times  the  quantities  mentioned,  the  crude  oil  obtained 
!an  he  freed  from  sulphobenzide  by  direct  distillation 
■n  radio  and  a  much  better  yield  of  benzene  sulphonic- 
■hloride  obtained,  viz.,  1100  grms.  or  02  per  cent,  of  the 
:aloulated  quantity. — A.  S. 

icetonc  ;  Btaction  [for  llie  delerlion]  o/ .      B.  Bardach. 

Chem.-Zeit.,   1909,  33,  570. 

•Tor  the  detection  of  acetone,  1  c.c.  of  a  3  per  cent,  solution 
)f  peptone  is  added  to  about  5  c.c.  of  the  clear  and  nearly 
leutral  liquid,  and  then  Lugol's  solution  (4  grms.  of 
odine,  fl  grms.  of  potassium  iodide,  and  100  c.c.  of  water), 
mtil  an  intense  red-brown  colour  is  obtained.  On  now 
idding  3  c.c.  of  ammonia,  a  dark  brown  coloration  is 
)roduced  which  lasts  about  ten  minutes  (unless  too  little 
odine  be  present),  and  in  about  an  hour  a  precipitate 
eparates,  from  which  most  of  the  liquid  is  poured  off, 
he  remainder,  containing  the  precipitate,  being  acidified 
rith  hydrochlorie  acid.  The  development  of  a  crystalline 
irecipitate  indicates  the  presence  of  acetone,  but  if  the 
iquid  become  quite  clear  and  remain  so  for  an  hour  and 
,  half,  acetone  may  be  regarded  as  absent.  O'Ol  per 
ent.  of  acetone  is  readily  detected,  and  even  smaller 
uantitics  with  the  aid  of  a  microscope.  The  reaction 
i  common  only  to  compounds  containing  the  group, 
iSHj-CO-C,  and  may,  therefore,  be  used  for  the  detection 
jf  acetone  in  the  presence  of  alcohol.  The  value  of  the 
iest  is  not  affected  by  the  colour  of  the  solution  to  be 
xamined. — F.  SoDN. 

ketones  and  aldeliyde.% ;    Compounds  oj  with  acids. 

A.  Shukow  and  F.  Kassatkin.  J.  Buss.  Phvs.-Chem. 
Ocs..  1909,  41,  157—166.  Chem.  Zentr.,  "  1909,  1, 
1760—1761. 

In  adding  the  calculated  quantity  of  camphor  to  cooled 
nhydrous  nitric  acid,  a  colourless  viscous  liquid  is 
btained,  from  which  on  continued  cooling,  long  needles 
f  the  compound,  CioHjgO.HNOj,  separates.  This 
lelts  at  24°  C.  is  easily  soluble  in  alcohol,  ether,  petroleum 
lirit.  and  acetone,  and  deliquesces  when  exposed  to  the 
ii.  Another  compound,  {Ci,jH,sO)2HN03,  melting  at 
■'-  v..  can  be  obtained  by  mixing  solutions  of  nitric  acid 
ad  camphor  in  petroleum  other.  The  compound, 
loHijO.lIjPOi,  is  obtained  in  large  crystals  melting  at 
3°  C  by  heating  <a  mixture  of  molecular  proportions  of 
iniphor  and  phosphoric  acid.  On  leading  hydriodic 
;id  gas  into  a  solution  of  camphor  in  petroleum  ether, 
iddish-brown  crystals  of  the  compound,  C,„H,e0,HI, 
I.  pt.  29° — 30°  C.,  separate.  A  colourless  compound  of 
ydrochloric  acid  and  camphor,  m.  pt.  4-2°  C,  which 
scomposes  in  the  air,  is  produced  by  the  action  of  hydro- 
iloric  acid  gas  on  powdered  camphor.  A  liquid  com- 
)und,  which  does  not  solidify  at  -  35°  C,  is  also  produced 
y  the  action  of  nitrogen  trioxide  on  camphor.  Com- 
lunds  of  nitric  acid  with  benzophenone,  benzaldehyde, 
nanthol,  and  methylnonylketone  were  also  prepared. 
ec  also  Ger.  Pat.  206,695';    this  J.,  1909,  383.)— A.  S. 

ydrocyanic  acid  ;     Formation  oj by  the  action  of 

nitric  acid  on  phenols  and  qninones.  A.  Seyewetz  and 
L.  Poizat.     Bull.  Soc.  Chim.,  1909,  5,  489—492. 

YDROCYANIC  acid  is  produced  by  the  action  of  boiling 
trie  acid  on  a  considerable  number  of  phenols  and 
linnnes,  or  on  compounds  containing  a  phenol  or  quinone 
oup  in  their  molecule.  The  quantity  of  hydrocyanic 
id  produced  by  the  reaction  varies  with  the  phenol  or 
linniie  employed  ;  it  is  large  in  the  ca.se  of  .sim])le  mono- 
d  ]iuly-phenols  and  diminishes  as  the  molecide  becomes 
jre  acid.  Resorcinol  yields  about  5-8  per  cent,  of 
,'drocyanic  acid.  The  formation  of  this  acid  is  always 
■  companied  by  the  production  of  nitrous  acid  and 
e  authors  tind  that  if  substances  be  added  which  prevent 
"■    production    of    nitrous    acid,    such    as    urea,    aniline. 


etc.,  hydrocyanic  acid  is  not  formed.  Furthc  r,  innsider- 
ahle  quantities  of  hydrocyanic  acid  are  yielded  by  heating 
certain  phenols  with  nitrous  acid.  (See  also  this  J., 
1909,  219.)— W.  P.  S. 

Oleate  and  .ftearute  of  mercury.     D    B.  Dott.     Chem.  and 
Druggist,  1909,  74,  785. 

Mercuhic  oleate  prepared  by  the  B.P.  method  was  found 
to  contam  2313  per  cent,  of  mercury,  when  analysed  by 
the  method  in  which  the  mercury  is  reduced  with  hypo- 
])hosphorous  acid,  washed,  dried,  and  weighed.  By  treating 
the  same  preparation  with  hot  nitric  acid,  adding  hydro- 
chloric acid  to  the  solution,  evaporating  the  liquid  nearly 
to  dryness,  taking  up  the  residue  with  water,  and 
determining  the  mercury  in  the  form  of  sulphide,  the 
amount  of  that  metal  found  was  22-27  per  cent.  The 
lowness  of  the  result  was  attributed  to  the  difficulty  of 
complete  extraction  of  the  mercury.  On  the  other  hand, 
the  reduction  method  with  hypophosphorous  acid  tends 
to  give  results  somewhat  too  high,  and  it  is  therefore 
advisable  to  heat  the  product  of  the  reduction  in  order 
to  volatilise  tlie  mercury,  and  then  weigh  any  non-volatile 
residue.  Mercuric  stearate  is  more  stable  and  gene- 
rally more  satisfactory  in  its  ])roperties  than  the 
oleate.  A  suitable  method  of  pre])aring  it  is  to  dissolve 
20  parts  of  commercial  stearic  acid  in  a  boiling  solution  of 
3i  parts  of  sodium  hydroxide  in  140  c.c.  of  water.  To  this 
.solution  is  added  hydrochloric  acid  \intil  a  slight  permanent 
oily  layer  separates,  and  this  layei  is  then  dissolved  by  the 
addition  of  just  .sufficient  sodium  carbonate  solution.  The 
solution  is  now  mixed  with  a  hot  solution  of  18i  parts  of 
mercuric  chloride  in  about  70  parts  of  hot  water,  and  the 
piecipitate  washed  till  free  from  chloride,  diied  below 
100'  C,  and  powdered.  A  sample  thus  prepared  yielded, 
on  reduction  with  hypophosphorous  acid  in  the  presence 
of  alcohol,  24-28  per  cent,  of  mei-cury. — C.  A.  M. 

Patents. 

Therapeutic    compoimds    [mercury    derivatives    of    phenyl- 

arsonic  acids] ;    Manufacture  of .     H.  S.  Wellcome, 

London,    and    M.     Barrowcliff,    Dart-ford.     Eng     Pat' 
12,472,  June  10,   1908. 

Mercuey  derivatives  of  phenylarsonic  acids  are  obtained 
by  heating  these  acids  or  their  substitution  products  or 
derivatives  or  their  salts  {e.'j..  aminoazo  or  azoxy  com- 
jiounds),  with  mercuric  oxide,  mercuric  or  mercurous 
acetate,  or  other  mercury  salts.  The  derivatives  thus 
formed  combine  with  acids  and  with  bases  to  form  salts. 
The  following  substances,  together  with  their  salts  and 
acetyl  derivatives,  and  the  salts  of  the  acetyl  derivatives, 
are  claimed  : — 3-o.xymercury-4-arainoiihenylarsonic  acid, 
NH,.CeH3(Hg0H)As0(0H); ;  3.5-dioxymercury-4-oxy- 
phenylar.sonic  acid,  CsH70'„AsHgj ;  3-methvl-4-amino- 
5-oxymercuryphenylarsonic  acid,  C7H,„'0iNAsHg ; 
3-methyl-4-oxy-5-oxymercuryphenylarsonic  acid  ;  S.'s- 
dioxymercury-4-o.xy-r-methylazobenzene-4'-arsonic  acid  ; 
3.5-dioxymercury-4-aminophenylarsonic  acid. — T.  F.  B. 

Therapeutic    compounds    [Salts    of   dibromohehcnic    acid]  ; 

Manufacture    of   new .     P.    A.    Newton,    London. 

From  Farbcnfabrik.  vorm.  F.  Bayer  und  Co.,  Elbcrfcld, 
Germany.     Eng.  Pat.  17.132.  Aug.  14,  1908. 

Claim  is  made  for  the  manufacture  and  medicinal  use  of 
the  calcium,  magnesium,  and  strontium  salts  of  dibromo- 
behenic  acid.  All  these  salts  are  white  powders  almost 
insoluble  in  water  and  alcohol. — F.  Shdn. 

Salt ;        Preparation    of    alimentary,    ferruginous -. 

C.    Millet    and    L.    M.i.ssi,    Piiris.     Eng.    Pat.    23.917, 
Nov.  7,   1908. 

10  GRM.S.  of  a  10  ])er  cent,  solution  of  pure  hydrochloric 
acid  are  added  to  1  kilo,  of  sea  salt,  and  \  grm.  of  ferric 
oxide  or  of  a  ferric  salt  is  thoroughly  incorpoiated  and 
kneaded  with  the  acidified  mixture  for  about  one  hour. 
The  excess  of  free  acid  is  afterwards  neutralised  by  adding 
40  grms.  of  tricalcium  phosphate  to  each  kilo,  of  the 
ferruginous  .salt   mixture. — ().  R. 
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PhfnnlpklJialein  tomjmundt.     Knoll  und  Co.,  Ludwigshafcn    I 
nn  Rliino.  Gcrnianv.     Eng.  Put.  27.095.  Dec.  14.  190R. 
I'mler  Int.  C'onv.."Dcc.  21.  1907. 

TllK  cston*  of  jjienolphthiilcin  with  larbonic  iiciil.  the 
middle  or  higher  fatty  acids,  or  with  substituted  aromatic 
•eidn  may  ho  usod  as  aperients  in  place  of  phenolphthalein 
or  its  diacctate.  dil>enzoate.  or  dibenzenesul])lionate. 
Tliey  are  (ireparcd  by  the  usual  metho<ls  of  treating 
phenolphthalein  with  the  halogenides.  anhydrides,  or 
esters  of  the  acids.  Tlie  preparation  of  the  following 
esters  i.i  described  :^'nic  di-isovalorafo.  dibutyrato. 
salicylate,  and  carbonate.— T.  F.  B. 

Lnclir    ncid  ;       I'nKtmi    of    vuinujartnrinij    .     P.    M. 

.lustice,  London.  From  f.  H.  Boehringer  Solin,  Nicder- 
Ingelheim  on  Rhine,  (Jomiany.  Eng.  Pat.  TOiW. 
March  24.   1909. 

I^'  decomposing  concentrated  solutions  of  calcium  lactate 
with  sul])iiuric  acid,  a  stiff  pa.ste  is  protluced.  which  is 
exceedingly  diflicnil  to  work  up.  It  i.s  found  that  a  more 
or  less  thin  pa.ste  is  formed  if  concent rate<l  lactic  acid 
he  added  to  the  acid  \ised  for  dccomimsition.  or  the 
lactic  acirl  solution  may  first  be  added  to  the  calcium 
lactate  solution.  Or  the  calcium  lactate  solution  may  be 
evaporate<l  to  dryness,  and  then  treated  with  lactic  acid 
and  sulphuric  acid.  For  e.vamijle,  3CKI  litres  of  calcium 
lactate  solution  of  10'  B.,  coming  from  the  fermentation 
proco».s,  are  evaporated  to  50  litres  ;  ;")()  kilos,  of  a  50  per 
cent,  solution  of  lactic  acid  are  added,  and  then  decom- 
tiosition  is  effected  by  means  of  8id]>huric  acid.  'l"he 
lactic  acid  solution  thus  obtained  is  of  50  per  cent,  strength. 

— T.  V.  B. 

Vanilla  beans  ;    Frocesi  of  cxiraclhuj  essences  and  tinctures 

from    .     E.    M.    HoweU,    New    York.     I'.S.    Pat. 

921.251.  Slay   11.   1909. 

Haw  ground  vanilla  leans,  contained  in  a  suitable  closed 
vessel  (the  length  of  which  is  about  3i  times  its  diameter), 
arc  treated  with  dilute  alcohol  which,  by  means  of  a 
jacket  surrounding  the  lower  part  of  the  vessel,  is  heated 
until  the  temperature  of  the  top  layer  is  about  100  F. 
The  column  of  solvent  itnd  beans  is  then  cooled  to  the 
ordinary  tem]ierature.  the  liquid  portion  )ierc  ulatcd 
through  the  ground  mass,  and  the  percolate  returned 
to  the  vessel  to  complete  the  extraction. — J.  C.  C. 

Sulphuric  acid  esters  of  the  lerpenc  series;     Prneess  for 

preparing  acid .     Chem.  Fabr.  von  Hcvden  A.-G. 

Ger.  Pat.  208.790,  March  29,  1908. 

Acid  sulphuric  esters  of  terpene  alcohols  are  formed  in 
good  yield  by  treating  the  alcohols  with  methylene 
sulphate,  thu.s, 

3R.0H  +  S02<^>CH2=CH2(0B)2  +  S02<Q^  +  HjO. 

— T.  F.  B. 

Peru  liahiim  and  jormaldehyde  ;    Process  jur  dbtainiitg  a 

prejHiralifin,  .nohihle   in  irater,  jrr.m  • .      0.   Boerner. 

Ger.  Pat.  208.833.  .luly  28.  190G. 

Gaseous  formaldehyde  is  led  into  a  ."olulion  of  Peru 
balsam  in  alcoholic  alkali,  which  is  warmed  dining  the 
treatment.  The  product  is  soluble  in  water  and  in 
ammonia  solution. — A.  S. 

AInin  and  ferric  cennjxrund*  ;    Process  je>r  the  preparation 

of  cotnjKtuvds.  soluble  in  alkali,  frein .     A.  ])ieffen- 

bach  and  R.  Jleyer.     Ger.  Pat.  208.9C1.  May  fi.  IflOS. 

A  .SOLUTION  of  aloin  in  aqueous  ammonia  or  ]iotassium 
hydroxide  soluti<m  is  treated  with  a  ferric  salt,  jircforably 
a  basic  salt,  and  the  dark  brown  solution  is  evaporated 
\mder  diminished  pressure. — A.  i"^. 

Aromatic  hyd roxyalcohols  ;     Process  for  priparimj  tcrtiari/ 

.     P.   Hoering  and  F.  Baum.     Ger.   Pat.   208.962. 

July  22.   1908. 
Bv  treating  aromatic  hydroxycarboxylic  esters  or  their 
alkali  salts  with  excass  (two  or  three  molecular  proportions) 
of    alkylmagnesium    halides    in    ethereal    solution    in    the 
cold,    terfiarv   hvdroxvalcohols    are   obtained  :     they  are 


isolated   by   treating   the   reaction   product   witli   dUnfll 
acids,  extracting   the  ethereal  solution   with   alkali,  anl 
precipitating    by    means    of    carbon    dioxide.     The    pnr 
paration      of     o-amylolphenol,      HO.C,H,.C<OH)(t'^,) 
i»opropylol-»;i-cresol,  and  wisoamylolcresol.  are  describetj 

— T.  F.B.! 

Oxalic    acid ;     Process    /or    the    preparation    of M 

oxidation  of  carbohydrates  with  nitric  acid.  A.  Kuuniaiii 
L.  Moescr,  and  K.  l.indenbaum.  Ger.  Pat.  2liS.9i)' 
.lune  4.  1907.  Addition  to  tier.  Pat.  183,022.  Au^  , 
1905 

AcxoBUiM;  to  the  main  )iiitent  oxalic  acid  was   jirodi 
by  the  oxidation  of  sugar  with  nitric  acid  in  jirttscnoB 
vanadium  compounils,  the  latter  acting  as  oxygcucarrin 
(this  ,1..   1908.   183).      It   is  now  found  that  uthcr  cai" ' 
hydrates  such  as  starch,  dextrin,  gums,  or  cellulose  whic 
has  been  treated  with  sulphuric  acid,  may  bo  used  in 
of  sugar. — A.  S. 

Formic  acid  from  formates ;    Proct»»  for  the  pre{ 

of  .     D.    Strauss.     Ger.    Pat.    200.418.    June 

1907. 
The  claim  is  for  the  decomposition  of  formates  by  h;^ 
fluoric  acid   for  the   ])roduction  of  formic  acid.     In  tl 
ca.se  of  sodium  formate,  sodium  fluoride  is  obtained 
valuabli'  by-jtroduct.  which  may  be  soltl  as  such,  or 
be  decomposed  with  quicklime,  with  production  of 
soda  and  calcium  fluoride,  the  latter  being  then 
with  sidphurie  acid  to  regenerate  the  hydrofluoric  aoid. 

-A.aj 

Guanidine ;     Process    for    preparing    .     C. 

Portiei,    Italy.     Ger.    Pat.    209.431,    Oct.    16,    It 

DirVANODLVMinE  is  converted  almost  quantitatively* 
guanidine    bv    means  of   agua    reijia.     500   c.c.    of  nj^^,. 
chloric  acid"(si'-  ^-  1'16)  and  200  c.c.  of  nitiie  a<a4iH 
gr.,  1-384)  are  added  to  a  solution  of  100  grms.  of  diojH)    ™ 
diamide  in  500  c.c.  of  water,  and  the  solution  is  evaponil 
to  about  one-fifth  of  its  original  volume  at  a  temp 
of   60° — 65°  f.  ;     on   cooling,    practically   pure  gua 
nitrate  crystallises  out,  the  vield  being  about  90  i 

— T.. 


Alkylene-iviinosul phonic  acid  salts  ;    Process  for  pi 

.     Chem.    Fabr.    von    Hcyden    A.-G.     Ger. 

209..502.  Feb.  19.  1908.  "  jMll 

The  sivlts  of  aminosidphonie  acid  readily  condeniiB  %j  i" 
aldehydes  to  form  the  salts  of  alkylene-iminosuljikoi  '"'' 
acids^  R.CH  :  N.SO3M.  where  R  represents  hydroggn'  J" 
a  carbon-containing  radical,  and  M  a  metal  or  other  MfV 
forming  radical.  Tlie  )ire]>aration  of  the 
iminosulphonates  of  sodium  and  ammonium, 
barium  ethvlideneimino.sijphonate,  are  describlQ  , 
detail.— T.  F".  B.  ' 
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Alh/loxymelhyl    ethers    of    aromatic    hydroxy-compcmm 

Process  for  the  preparation  of .     P.   Hoering  atitJi 

F.  Baum.     Gor.  Pat.  209,608,  May  2,  1907.  I  ibd 

Ai.KVi.oxvMKTHVi,  ethers  are  pi-oduied  by  the  aotionl  J*' 

halogenmetlivlalkvl     ethers     of      the     general     fonnu*  ™* 

X.('H,.<).R(X=-hBlogen.    R  =  alkyl)    on    alkali    salt*  1  * 
phenols  or  their  substitution  products.  iKilyh^tlrio  jAerl 

or   their   monoalkyl   ethers,    aromatic   hydri>xyaldchy(f  j, 

or  aromatic  hydroxycarboxylic  acids. — A.  S.  J 

It! 
Hydroxi/nldeh;/des  and  hydroxycarboxylic  acid  esteri  it 

organemiagnesium    compounds ;      Process  for  prodtte\    w 

reactions    belneen .     P.    Hoering    and    F.    Bai'^" 

Ger.  Pat.  208.886,  .June  9.  1907 

Aromatic  hyilroxy/ildehydes  or    hydroxycarboxylic  '"v 

esters  which  <  annot   le  satisfactorily  treated  accordiD>W^| 

Grignard's  reaition.  are  convertetl  into  the  corresponcaT 

nlkyloxyalkyl  ethers  by  the  action  of  chloroalkyl  ell' 

on  their  alkali  .-alts.     The  alkyloxyalkyl  ethers  are  t  '•■ 

treated  in  the  usual  manner  with  alkylmagnesium  h»li>-- 

and  the  products  treated  with  hyilrolysing  agents  in  ni  ' 

to    remove     the    alkvloxyalkyl     group,     [i'f    precc<  i 

abstract.)— A.  S. 
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Uonuitic  aldehydes  containing  at  least  one  hydroxyl  group 
adjacent  to  the  aldehyde  gronp  ;  Process  for  preparing 
.     Kalle  und  Co.     Ger.  Pat.  209,910,  Jan.  9,  1908. 

!y  condensing  a-isatin  derivatives  with  aromatic  coni- 
ounds  which  contain  the  gronp'ng.  -C'H„.('()-  or 
^H  :  C.OH-.  dyostuffs  are  formed  which  give  coloured 
ddition  products  with  alkali  hydroxides ;  by  further 
■eatmcnt  with  alkali,  these  are  decomposed,  anthranilic 
cid  or  a  derivative  being  eliminated,  and  an  o-hydroxy- 
Idehydo  formed.  Thus,  l-hydroxy-2-naphtlialdchydc  is 
btiiincd  from  /-(-naphthol.  2-hydroxy-l-naphthaldehy(le 
nni  a-najihthol.  2.l>-dihydroxybenzaIdeliYde  from  resnr- 
nol.  and  l-hydroxy-4-methoxybenzaldchydo  from  mono- 
lethylresorcinol   ether. — T.  F.  B. 

er«»H  capable  nf  ■neutralising  the  action  of  typhus  aggressine  ; 

Process  for  the   preparation   of  a  .     Chem.    Fabr. 

auf  Actien,  vorm.  E.  Schering.  Ger.  Pat.  209,81(5, 
May  3,   1907. 

spurs  ciJtures  are  cultivated  on  licjuid  nutrient  media, 
id  the  filtered  solution,  which  contain.s  a  considerable 
lantity  of  the  so-called  aggressine.  is  used  in  the  cus- 
maiy  manner  for  the  preparation  of  an  anti-aggressine 
rum. — A.  S. 

dine,    resorcinol,   and  fonmildehi/de  ;      Process  for  pre- 

•  paring   a   condensation   prodvct   from    .     N.    Weiss 

land  A.  Horowitz.     Ger.  Pat.  209,911,  Bee.   1.  190fi. 

ESORCDJOI,  (50  grms.)  is  dissolved  in  water  (150  grms.), 
d  iodine  (8  grms.)  is  slowly  added  to  the  .solution 
irnicd  to  50°  C.  :  the  solution  is  kept  at  50'  C.  until  it 
s  become  yellow,  when  it  is  heated  at  70°  C.  for  five 
nutes.  A  40  per  cent,  solution  of  formaldehyde 
J  grms.)  is  now  added  in  two  portions,  and  the  brick-red 
188  thus  formed  is  maintained  at  a  temperature  of 
1°  C.  for  a  further  period.  The  product  is  an  odourless 
pstalline  mass  containing  no  free  iodine,  and  3-87  per 
Dt.  combined.     It  is  of  value  as  a  dry  antiseptic. 

— T.  F.  B. 

ifcerol  esters;     Process  for  preparing  mixed  .     V. 

Vender.     Ger.  Pat.  209,943,  April  27,  1906. 

;TTV  acid  esters  of  glycerol  or  ])olyglycerol,  which  contain 
e  hydroxyl-groups  (especially  the  acetic  or  formic  j 
ers)  are  nitrated  by  means  of  sulphuric-nitric  acid 
xtures  containing  more  nitric  acid  than  sulphuric 
d.  It  is  stated  that  pure  nitroacetin  is  obtained  in 
)d  yield  by  nitrating  acetin  by  this  process.  Mixtures 
nitroacetin  and  nitroglycerin  are  obtained  also  from 
stures  of  acetin  and  glycerol,  if  the  ratio  of  nitric  acid 
sulphuric  acid  is  increased  in  proportion  to  that  of 
itin  to  glycerol.  Nitroformins  can  also  be  obtained  | 
the  above  process  from  formins. — T.  F.  B.  j 

ihaliminoacidylcatecliol  ethers ;     Process  for  preparing   ! 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     (Jer.  Pat. 

109,962,  April  9,  1908.  | 

rHALiMiNOAClDYUATEcHnL  ethers  are   readily  foimed 
the  condensation  of  phthalimino-fatty  acid  chlorides 
h  catechol  ethers  in  presence  of  aluminium  chloride.    I 
ohaliminoacetoveratrol    and     a-     and     /:i-phthalimino-    | 
pionylveratrols  are  described  in  the  specification.  ' 

— T.  F.  B. 

ithin   from   the  seeds  uf  lupins  and  the  like  ;      Process 

ir  ohtaining   .     H.   C.   Buer.     Ger.   Pat.    210,013, 

larch  21,  1908. 

i'»  ^ind  similar  seeds  are  freed  from  the  skin,  dried, 
'  \tiacted  with  hot  96  per  cent,  alcohol.  The  extract 
vii|.c. rated  to  about  30 — .50  per  cent,  of  its  original 
V.  "I  until  its  alcohol  content  is  not  more  than  four 
'\'  limes  that  of  the  dissolved  matter;  it  is  then 
I'll    with   water  until  its  alcoholic  strength  is  80  or    [ 

■  '11  lent.,  and  allowed  to  stand  for  a  long  time.     The 

■  tiiMiiis    mass    of    lecithin    which    is    precipitated,    is 

■  MHii-d    from    the    alcoholic    .solution    which    contains 

l>ittpr  principles,  and  freed  from  all  traces  of  fatty 
1  Kilter  substances  b}'  agitation  with  96  per  cent. 
I  iiol.  -T.  F.  B. 


Lecithin,  fatty  oil,  and  cholesterin  ;  Process  for  Hie  pro- 
duction  of  .     C.    A.    Fischer,   Berlin.     Ens.    Pat. 

11,597,  May  28,  1908.     Under  Int.  Conv.,  May  28,  1907. 

SBEFr.  Pat.  390,683 of  1908  :  this.).,  1908,  1176.— T.  F.  B. 

Methyknecilric  acid  ;    Alkyl  esters  of .     R.  Berendes, 

Assignor    to    Farbenfabr.    vorm.    F.    Bayer    und    Co.. 
Elberteld,  Germany.     U.S.  Pat.  921,944,  May  18,  1909." 

See  Fr.  Pat.  395,447  of  1908  ;  this  J.,  1909,  490.— T.  F.  B. 

Aryl-ulkyl-para-aminopkenol.  P.  Rehlander,  Charlotten- 
burg.  Assignor  to  Chem.  Fabr.  auf  Actien  vorm.  E. 
Schering,   Berlin.     U.S.   Pat.   922,040,   May   18,    1909. 

See  Fr.  Pat.  382,367  of  1907  ;  this  J.,  1908,  246.— T.  F.  B. 

Santahl  esters.  E.  Sprongcrts,  Assignor  to  V'erein. 
Chininfabr.  Zimmer  und  Co.,  Frankfort  on  Maine, 
Germany.     U.S.  Pat.  922.538,  May  25,  1909. 

See  Ger.  Pat.  204,922  of  1907  ;  this  J.,  1909,  108.— T.  F.  B. 

Acylsalicylic   acid;      Anhydride   of  .     F.    Hofmann, 

Assignor    to    Farbenfabr.    vorm.    F.    Bayer    und    Co., 
Elberfeld,  Germany.     U.S.  Pat.  922,766,  May  25,  1909. 

See  Fr.  Pat.  388,167  of  1908  ;  this  J.,  1908,  917.— T.  P.  B. 

Salicylic  acid  derivative  and  process  of  making  the  same. 
L.  Ach  and  T.  Sutter,  Assignor.?  to  C.  F.  Boehringor 
und  Soehne.  Mannheim-Waldhof,  Germany.  U.S  Pat 
922,995,  May  25.  1909. 

See  Eng.  Pat.  11,457  of  1908  ;  this  J.,  1909,  382.— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Development  with  diaminophtnot ;     Correction  of  errors  of 

exposure  in .     A.  and  L.  Luniiere  and  A.  Seyewetz. 

Bull.  See.  Fran?.  Phot.,  1909,  25,  180—184. 

In  developing  negatives  by  means  of  diaminophenol  in 
presence  of  sodium  sulphite,  contrasts  can  be  diminished, 
and  consequently  imder-exposed  jilates  improved,  either 
by  increasing  the  proportion  of  sulphite  in  the  developer, 
or  by  diluting  the  normal  devclo]ier  with  water  or  with 
a  5  per  cent,  solution  of  sodium  sulphite,  tlie  last  method 
jiroducing  the  best  results.  In  developing  over-exposed 
plates,  contrasts  may  be  increased  either  by  adding 
sodium  bisulphite  or,  preferably,  potassium  bromide  to 
the  normal  developer.  It  has  'not  been  found  possible 
to  devise  a  method  of  correcting  develo))ment  similar  to 
that  worked  out  for  pyrogallol  (see  this  J.,  1909,  109  and 
627.— T.  F.  B. 

Patents. 

Colour  screens  for  photography  ;    Method  of  mannfaclnriiig 

.     G.    S.    Whitfield,    Watford.     Eng.    Pats.    9044, 

April  25,  1908,  and  9693.  May  4,  1908. 

A  FrLM  of  collodion  or  other  vehicle  is  mounted  on  a 
suitable  support  of  glass,  etc.,  and  dyed  with  an  acjueous 
or  alcoholic  solution  of  one  of  the  required  colours.  A 
protective  coating  of  indiarubber.  guttapercha,  bitumen, 
or  paraffin  wax,  is  then  applied  to  cover  a  portion  of  the 
coloured  film  in  the  form  of  small  spots  ;  this  is  preferably 
done  by  spraying  a  solution  of  the  protective  agent  in 
naphtha,  etc.,  on  the  film  by  means  of  an  ferograph  spray 
or  similar  device.  The  dyestuft  is  now  removed  from 
the  uncovered  portions  of  the  film  by  dissolving  or 
bleaching,  and  these  aie  then  dyed  with  a  second  colour, 
and  a  further  series  of  spots  of  the  protective  agent  applied 
to  the  film.  This  treatment  is  repeated  with  as  many 
colours  as  required  (usually  three),  and  the  protective 
coatings  are  finally  removed,  the  result  being  a  screen 
composed  of  a  number  of  small  adjacent  areas  coloured 
witli  the  different  colours  used. — T.  F.  B. 
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Developing  panchromaiic  iietuilive  surfaces  in  non-actinic 

Uijhl :  I'rocetu)  for  — — .     R.  Krayn.     (Jor.  Pat.  200,937, 
Uit.  4.  191)7. 

It  is  foiiiul  that  ()h<)toprniil)i<-  emulsions  which  have  been 
roldiir-sciisitisiHl  by  (lyestnfis  cnpable  of  beinc;  drrolorisetl 
liy  acids  (f.</.,  pinarhrome).  entirely  lose  their  sensitiveness 
towards  non-aotinie  lipjht  after  a  brief  treatment  with 
dilute  aeids  :  when  dried,  or  when  treated  wit-h  alkalis, 
their  eolour  sensitiveness  returns.  ]t  is  proiiosed.  there- 
fore, to  treat  exjiosed  colour-sensitive  emulsions  for 
IC — 2(1  swonds.  in  the  dark,  with  an  acid  solution,  e.g.,  a 
O-j  per  cent,  solution  of  suljihuric  acid  and  then  to 
develop  thcni  in  an  acid  develojH'r  (».</..  feiTous  o.xalate) 
in  ordinary  red  light,  or  to  treat  them  with  the  acid 
dcvelo]X<r  in  the  dark  before  exposing  them  to  i-ed  light. 

— T.  F.  B. 

Coloured  iinaijis  ;   Process  /or  producing by  hUiiching- 

oul.  H.  Stobbe.  Ger.  Pat.  209,993,  Sept.  20,  1907. 
TiiK  dycstufls  of  the  grouj)  known  as  "  I'ulgides  "  (an- 
hydrides of  the  fulgenic  acids,  obtained  by  condensing 
certain  aldehydes  and  ketones  with  esters  of  itaconie  and 
teraconic  acids)  are  decolorised  by  the  action  of  light, 
especially  in  presence  of  ether,  chloroform,  gelatin,  collo- 
dion, etc.  :  their  sensitiveness  is  further  incn'ased  V>y 
iodine,  nitrobenzene,  phenol  ethers,  and  essential  oils, 
dccolorisation  being  complete  in  h'ss  than  one  minute 
in  .some  cases.  It  is  ])roposed  to  utilise  these  "  fulgides  " 
for  the  production  of  coloured  i)rints  ;  for  exam])le,  a 
red  and  a  yellow  "  fulgide  "  and  a  dicyanine  or  pinacyanol 
may  be  applied  to  ])aper,  which  is  sensitised  by  phenetol 
and  exposed  under  a  suitable  negative.  After  removing 
the  sensitisers  by  benzene,  the  ))rints  are  stable  in  the 
dark.  It  is  possible  to  make  them  stalilc  in  light  for  a 
short  time  by  treating  them  with  a  gtim  or  resin,  which 
delays  further  bleaching  of  the  dyestuff.- — T.  1''.  B. 

Pii/tncnl  piclvref  ;  Process  fur  manufacturing  — — .  A.  J. 
Boult,  London.  From  Neue  Photographische  Ges., 
.Steglitx-Berhn,  Germany.  Eng.  Pat.  19,297,  Sept.  14, 
1908. 

See  Ger.  Pat.  202.108  of  1907  :  this  ,T.,  1908,  1 132.— T.  F.  B. 

Photographic  dry-plate.  L.  Ilusson.  Assignor  to  A.  F. 
Bomot,  Philadelphia.  U.S.  Pat.  922.908,  May  25, 
1909. 

See  Eng.  Pat.  25,728  of  lOOfi  :   this  .1..  1908,  38.^T.  F.  B. 

Photography.     V.     \V.     J)onisthro])e.     Bath.     I'.S.      Pat. 
92:!.0:iO,  May  2."..  1!»09. 

See  Eng.  Pat.  13.874  of  1907  :  this  J.,  1908,  110.— T.  F.  B. 


XXII.— EXPLOSIVES,    MATCHES,    &c. 

yitrocclluloses  and  emokeksa  poudir.i  ;    Ignition   jtoints  of 

.     G.  Finzi.     Gazz.  chim.  ital.,  1909.  39.  I..  549— 

553. 

In  the  author's  tirst  exiieriments.  a  test-tube  containing 
O'l  gim.  of  the  explosive,  fined  at  50°  ('.,  was  immersed 
in  B  jiaraflin  batli  at  100°  ("..  and  the  temi)eraturc  of  the 
bath  raise<l  at  the  rate  of  .■J"  per  minute.  Numerous 
experiments  showed  that  the  ignition  point  of  stabilised 
nitrocellulose  jiowdir  varies  from  185"  to  187°  ('..and  is 
not  inllucnced  by  the  nitrogen-content  (Il-.^S  to  13-14  per 
cent.)  or  by  the  method  of  stabilising  (with  water  or  with 
sodium  carbonate  .solution).  Tlie  ignition-)>oint  is  lowered 
by  healing  more  slowly,  by  conijiressirg  the  wit  powder, 
or  by  gelatinising  the  product.  If  the  gelatinisation  bo 
efleete<l  with  an  ester,  i.g..  ethyl  acetate  or  nitroglycerin, 
then  the  ignition  point  of  Ihc  gelatiniscil  explosive  is 
lower,  the  higher  the  nitrogen  (  ontcnt.  .*-mall  ipiantitiis 
of  acid  <-ause  a  eonsiderabh-  (b  pre.ssion  iif  the  ignition 
joint.  A  sample  of  nilroeelhilo'-e  taken  after  the  (iist 
boiling  ond  containing  a  tpiantily  of  acid  <(|uivalent  to 
about  0*2  per  cent,  of  sulphuric  acid  had  an  ignition  point 
of  124° — 125°  C.  whilst  another  sam)  Ic  fontaining  only 
the  merest  trace  of  acid  ignited  at  1B6° — 17.5'  C.  ;  in 
these   tests    the   temperature   was   raised   ,5°    per  minute. 


In  the  ease  of  samples  containing  acid,  the  ignition  poii 
is  raised  by  heating  more  slowly  ;  for  instance  with  tl 
samples  mentioned  the  respective  ignition  )H)intB  wii 
132°— 138°  and  175^—178°  0.  when  the  lemiK'iature  wi 
raised  2°  per  minute.  Tests  of  nitrocelluhises  which  hn 
not  Immmi  stabilised  or  were  of  inferior  stabihty  did  h' 
yield  concordant  results.  Some  tests  wen-  also  mm 
with  smokeless  powders.  The  results  are  summarised  | 
the  following  table: — 


iRIlition 

Mlint  wHh 

NItTopcn 

riBo  of  temperatorr  of 

Ex|iln«ive. 

content, 
per  cent. 

&*  per  oiin. 

2*  |>er  mil 

•c. 

"l". 

Nltroccllulnse  iKiwder 

1I-55— 13-33 

188— 1K8 

176—177 

N  it  rorcllulone    conipressiMl 

while  wet  (;;,'i  to  30  jut 

cent,  of  water)  into  rod* 

o(  8|i.  gr.  I'l — 1*2 

11-60— 13-33 

180—18-,; 

174  -i:r 

NitroeeJluIose     fzelatinised 

witli  acetone     

11-65— 13-83 

178—179 

170-1- 

1          11-55 

178-179 

17'       '- 

Nitrocellulose     Kclatinlsrd 

1          I'i-OO 

177—178 

IT 

witti  ethyl  acetate 

1          1-2-35 

175-176 

17. 

1          13-33 

172—173 

Inr,    -loii 

1          11-56 

185— 18n 

175—171! 

Nitiocpllulose    and    nitro- 

1          11-84 

183-184 

174  -17S 

Blyc»rin  (ofpial  parts) . . 

1          12-09 

181—182 

173—171 

I         13-33 

17&— 176 

167— ^»^ 

I 


Sniokelcfls  powder  (nitro- 
cellulose and  nitrocly- 
cerin,  the  whole  eelatiii- 
ised  with  acetone)    .... 

Hallistite  in  (grains    

Hallistite  in  cubes  

Trolsdorf  powder  (iielatin- 
iscd  nitrocellulose)  .... 

Kottweii  powder  (ffelatin- 
ised  nitrocellulose)  .... 


170—171  164-1(1 

183— 18S  '  177-17: 

184—185  176—17 

179—180  170—1;' 

170—180  170—17 


Patent. 


Gunpoader  ;    Manufacture  of  .     (J.   Trench  •al' 

Lynn-Smart.     Eng.    Pat.    8358,   April    15,    1908.    |§*1« 

An    explosive    mixture    is   obtained    by    combining 
gunpowiler    (KM)    parts),    potassium    or    ammonium  p     th 
chlorate   (5   to   20   parts).     The   incor|>orntion    is  cui)    i 
out    under  edge  runiicrs  in   the   wet   condition.     By  j    (J 
addition   of  ]>ciehlorate,   the  strength   and    regiilantyi 
the  explosive  force  are  said  to  be  iiicreas«-d.      I  Kefei 
is   directed    to    Eng.    Pats.    19:19   of    I8ti5,    1375  of   18 
91<KI  and  25.8.38  of  1898.  and  20.2 lli  of   1903  :    tblB 
1898,  872  ;    1900,  71  :    1904,  830).— G.  W.  McD. 


U! 


XXIII-— ANALYTICAL    CHEMISTRY 

.4PPAHATV^. 

Ih  mpel  gas-burette  ;  Miidiflcalion  of  the .  .1.  K. 

Ber.,  1W9.  42.   1780—1787. 

Thk  four-way  eock  shown  in 
figure  is  substituted  for  the  ordi 
stopcock  of  the  burette.  Its  oh 
is  to  ex|)el  completely  the  air  in  ' 
connecting-tube  between  burette  .il 
)ii|)ette.  Either  of  the  tulies,  a  'I 
b,  i-an  be  connected  with  the  biire  ■ 
r,  or  with  the  side  tiilio.  rf.  biiU 
cannot  be  connectiil  with  the  buic  • 
Either  of  the  tulies  lieing  connei  d 
with  the  pipette,  the  lii|uid  is  Hn  n 
over  till  it  fills  the  lube,  </,  and  n- 
nection  iMitwcen  pi|)ette  and  bur  e 
is  then  made.  The  other  tube  n 
lie  similarly  used  in  taking  a  surl'- 
<if  g'»<i. — t!  T.  D. 
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Patent. 

lubricating]  Oil-tesiing  apparatus.     S.  v.  Kapff.     Ger.  Pat. 
209,399,  May  6,  1909. 

N  this  apparatus  the  oil  to  be  tested  is  placed  in  a  chamljer 
1  which  a  vertical  spindle  is  rotated,  the  lower  end  of 
ie  spindle  bearing  with  a  definite  pressure  on  a  corres- 
onding  friction-surface  fixed  on  the  bottom  of  the 
lamber.  In  order  to  exert  pressure  on  the  spindle,  this 
enlarged  at  the  lower  end,  and  on  the  enlargement 
!sts  a  cylindrical  piece  surrounding  the  spindle,  and 
rovided  at  its  upper  end  with  two  projections  on  which 
ears  the  arm  of  a  lever  which  can  be  loaded  as  desired, 
he  cylindrical  piece  does  not  rotate. — A.  S. 

INORGANIC— QUALITATIVE. 

•elertiiiii  chlorides  in   presence  of    complex    cyanides  and 
other  halides.     Bottger.     See  VII. 

Thio-oxalates.     Jones  and  Tasker.     See  VII. 

INORGANIC— QUANTIT  A  TI VE. 

'erciiry    cathode ;       Use    of    the [in    zinc    electro- 

annly.iiH].    VV.  Bottger.     Ber.,  1909,  42,  1824—18.39. 

XPEKi.MENTS   on  the  separation   of  zinc  from   solutions 

zinc  sulphate  are  described.  Before  cutting  off  the 
irrent   the   author   adds   sodium   acetate   to   the   liquid 

suitable  excess.  The  zinc  amalgam  is  then  washed, 
•st  repeatedly  with  water,  then  with  alcohol  and  ether 
ccessively.  The  ether  which  remains  after  removing 
e  bulk  with  a  pipette  is  mopped  up  with  filter  paper 
id  the  amalgam  then  dried  by  passing  over  it  a  current 
L  air  for  at  least  10  minutes.  Blank  experiments  show 
at  no  loss  of  mercury  occurs  in  this  process.  From 
5  to  0-001   grm.   of  zinc  as  sulphate  was  dissolved   in 

to  30  c.c.  of  water  to  which  4  drops  of  strong  sulphuric 
id  were  added  ;  the  liquid  was  then  electrolysed  in  an 
■paralus  like  a  small  weighing  bottle,  with  a  platinum 
re  sealed  through  the  bottom,  a  current  of  0-5  to 
imperes  being  used  by  preference.  The  operation  takes 
)m  30  to  45  minutes  for  the  actual  electrolysis  ;  when 
is  is  finished,  10  c.c.  of  2A'-sodium  acetate  solution 
3  added.  From  GO  to  62  grms.  of  mercury  wore  used 
?  the  cathode,  which  had  an  exposed  surface  of  6-6  to 
)  sq.  cm.  llie  screw-shaped  anode  was  placed  2  cm. 
ove  the  cathode  and  made  500 — 800  revolutions  per 
nute.  The  alcohol  and  ether  may  be  replaced  by 
ithyl  alcohol  for  washing  the  amalgam.  The  results  are 
ry    accurate,    the    error    never    exceeding    07    mgrm. 

zinc  when  proper  precautions  are  taken.  (Conijiare 
8  J.,  1909,  545,  546).— E.  F. 

trie  acid ;     Helermination  o/  gravimetrically,   by 

l!u.sch's  method.  P.  Pooth.  Z.  anal.  Chem.,  1909,  48, 
37,5—376. 

is  recommended  that  the  solution  of  "  nitron,"  used 
the  determination  of  nitric  acid  by  Busch's  method 
is  J.,  1905,  291,  638),  should  not  bo  made  up  in  unneees- 
y  (juantity  and  should  be  kept  in  stoppered  bottles, 
itected  from  the  light.  Also,  the  sulphuric  acid  may 
rejilaced  by  hydrochloric  acid,  the  maximum  proportion 
ii;;  100  c.c.  of  N/l  acid  for  every  0-1  grm.  of  nitrate, 
1,  in  this  way,  accurate  results  may  be  obtained  in 
1  presence  of  alkaline-earth  metals. — F.  Sodn. 

uper  oxalate  ;    Precipitation  of in  analysis.     F.  A. 

■' h   and   H.    L.    Ward.     Amer.    J.    Sci.,    1909,   27. 

IS     458. 

connection  with  the  volumetric  estimation  of  copper 
the  oxalate  method,  Peters  has  shown  (this  J.,  1901, 
)  that  from  solutions  of  copper  sulphate,  the  jire- 
iliition  of  the  metal  by  oxalic  acid  is  practically  com- 
(■■  ulicn  the  volume  of  liquid  is  not  too  great,  and  the 
Hint  of  copper  pre.sent  exceeds  a  certain  minimum, 
I  iitir  varying  with  the  concentration  and  the  quantity 
I'lrripitant  used.  Not  only  is  copper  oxalate  appre- 
i!.v  Moluble  in  oxalic  acid,  but,  if  the  amount  of  copper 
-ml    i.J    'small,    supcrsaturation    of    the    liqniil    dccurs. 


no  precipitate  being  formed  until  sufficient  copper  is 
added  to  make  the  total  exceed  the  required  minimum, 
when  practically  the  whole  is  precipitated.  It  is  thiis 
evident  that  for  the  complete  precipitation  of  small 
as  well  as  large  amounts  of  copper  by  this  method,  the 
supersaturation  of  the  liquid  must  be  prevented,  and  the 
normal  solubility  of  copper  oxalate  reduced  to  a  minimum. 
With  this  end  in  view,  the  authors  have  experimented 
with  solutions  of  copper  sulphate  and  nitrate,  and  studied 
j  the  ctiect  upon  the  precipitation,  of  variations  in  the 
temperature,  time  of  standing,  quantity  of  precipitant 
used,  and  degree  of  concentration  of  the  liquid.  Pre- 
cipitations were  also  made  in  the  presence  of  varying 
quantities  of  nitric  acid,  sulphuric  acid,  acetic  acid,  and 
alcohol ;  and  it  was  found  that  the  most  satisfactory 
medium  consisted  of  a  50  per  cent,  acetic  acid  solution 
of  the  copper  salt  containing  5  to  10  per  cent,  of  nitric 
acid.  The  addition  of  4  grms.  of  oxalic  acid  to  100  c.c. 
of  this  liquid  precipitated  the  copper  completely,  the 
presence  of  the  nitric  acid  rendering  the  filtration  more 
effective  \vithout  influencing  the  solubility  of  the  pre- 
cipitate.—W.  E.  F.  P. 

Chromium,   iron,   aluminium,   and    zinc  ;      Separation  of 

from    each    other.     E.    Pozzi-Escot.     Bull.    >Soc. 

Chim.,  1909,  5,  .558—559. 

The  solution  containing  the  four  metals  is  heated  to 
boiling  and  treated  with  a  strongly  alkaline  solution  of 
sodium  hypobromite.  Tlie  ferric  hydroxide  precipitated 
is  collected  on  a  filter,  dissolved  in  hydrochloric  acid  and 
re-precipitated  by  means  of  sodium  hypobromite.  After 
washing,  the  ferric  hydroxide  is  again  dissolved  in  hydro- 
chloric acid  and  ])recipitated  with  ammonia  in  the  usual 
way.  The  united  filtrates,  containing  the  aluminium, 
chromium,  and  zinc,  are  acidified  with  hydrochloric  acid, 
boiled  to  expel  the  bromine,  and  the  aluminium  is  then 
precipitated  by  the  addition  of  ammonia.  The  filtrate 
from  the  aluminium  hydroxide  is  acidified,  boiled  after 
the  addition  of  a  little  alcohol,  and  the  chromium  is  pre- 
cipitated mth  an  excess  of  ammonia.  The  zinc  is  finally 
thrown  down  as  zinc  sulphide  in  the  filtrate  from  the 
chromium  hydro.xide. — W.  P.  S. 

Determining   mercury  in  ores.     Seamon.     See    X. 

An/dysis  of  antimony  alloys.     Nicolardot  and  Krell.   See  X. 

ORG  A  NIC—Q  UA  LIT  A  TIVE. 

Inositol   in   wine.     Perrin.     See   XVII. 

Benzoic  acid  in  foods.     Jonescu.     See  XVIILl. 

Adrenaline  reaction.     Fraenkel  and  Allers.     See  XX. 

Distinguishing  natural,   artificial,   and  synthetic  camphor. 
Lohmann.     See  XX. 

Acetone  reaction.     Bardach.     See  XX. 

ORGANIC—QUANTITATIVE. 

Separating    paraffin    wax    and    ceresin.     Marcusson    and 
Schueler.     See  III. 

Determination  of  mannose,  arahinose,  xylose,  and  hydrolystd 
lactose.     Herzog  and  Horth.     See  XVI. 

Determining  dirt  in  milk.   Fendler  and  Kuhn.  See  XVIII.4 . 

Coking  test  [for  foods,  etc.].     Binder.     See  XVIII^. 

Formic   acid  in   fruit  juices.     Schwarz   and   Weber. 
See  XVIII.4. 

Patent. 

Uric  acid  in  urine  ;    Estimation  [determi?iation]  of . 

R.   Weiss,   London.     Eng.    Pat.   9726,   May  5,    1908. 

llRic  acid  in  urine  can  be  estimated  by  a  process  of 
titration  with  a  standard  solution  of  iodine  in  potassium 
iodide  and  an  indicator  such  as  carbon  bisul|iliide.  The 
titration  is  l-arril'd  out  in  a  glitsji  tube  scaled  ut  one  oitrl, 
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and   fitte<]   with   a  cork   or  stojijHjr,   and    providod  with    ] 
murks,     'lite  tube  is  tilled  to  these  marks  with  llie  imlioator 
and    a   standard    .-^ohition    of    iotline.       rrine     is    added,    I 
followiil    by   shakliif;   till    iUv   larbon    liisuljiliide   is   com- 
pletely  decolorised.      From   the   amount   of   urine   added, 
the  amount  of  uric  acid  pre.sont  can  be  ikscortainod. 

— F.  SlIDN. 

XXIV.     SCIENTIFIC     &    TECHNICAL    NOTES. 

Poiyhydrie  nleohoU  ;  Oxidation  of  ,   by  a  perorydiuie 

Kyaltm.     E.    de    Stoecklin    and    E.     \'ulciuin.     Compt. 
rend.,  1909,  148.  14()4— 1400. 

Iron  tannate  and  hydrogen  ])eroxido  (this  J.,  1909,  111, 
327)  do  not  oxidise  polyhydric  alcohols  effectively  ;  but 
a  solution  of  quinhydrone,  to  which  ferric  sulphate  or 
chloride  has  been  added  in  such  quantity  that  the  solution 
contains  1  nigrm.  of  iron  ]>er  c.c,  is  much  more  active  in 
this  direction,  llie  author  calls  this  solution  iron  quin- 
hydratc ;  and  small  ipiantities  of  it  convert  relatively 
large  amounts  of  |H)lyliydric  alcohols  to  redtuing  sugars, 
both  aldoses  and  kuloses.  Glycol  thus  yields  glycollie 
aldehyde  ;  glycerol  gives  glyceric  aldcliydc  and  dihydroxy- 
acetone ;  mannitol  yields  uiaunose  and  a  substance 
giving  the  reactions  of  a  ketose  ;  dulcitol  gives  a  ketose, 
and  in  all  probability  an  aldose  also  ;  and  sorbitol  yields 
sorbo.xi',  the  amount  of  material  not  being  enough  to 
allow  of  search  for  an  accomjianying  aldo.se. — .J.  T.  1). 

Acelyliilion  ;   Acidn  as  accelerators  in .     A.  E.  Smith 

and  K.  J.  P.  Orton.     Chem.  Soc.  Proe.,  1909,  25.  160. 

The  speed  of  acetylation  of  A-tribronu)])henol  in  the 
|)resencc  of  suli)hurie,  iwrehloric,  and  orthophosphoric 
acids  has  been  measured.  Wliereas  in  acetic  acid  and 
chloroform  solution,  acetic  anliydride  has  no  ]>erceptible 
action  on  *-tribron>ophcnol  at  the  ordinary  tcmj^rature, 
even  after  keejiing  for  several  weeks,  in  the  presence  of 
j)erchloric  and  sid)ilniric  acids,  acetylation  takes  place  very 
ra))idly.  Orthophosphoric  acid  (or  phosphoric  oxide) 
comes  far  behind  as  an  accelerator.  When  the  quantity 
of  acid  is  small,  the  rate  of  the  reaction  is  approximately 
)>ru]>ortional  to  its  concentration.  Comparing  gram- 
molecular  proportions,  perchloric  acid  is  about  2")  times 
a3  effective  as  sulphuric  acid.  Chloroform  is  the  medium 
in  whidi  acetylation  is  the  most  ra|)id.  but  acetic  acid  is 
only  slightly  inferior.  Henzene  and  acetone  arc  unfavour- 
able to  acetylation.  A  comparison  of  jnridine.  acids, 
and  sodium  acetate  as  accelerators  of  acetylation  by 
aeetie  anhydride,  shows  that  both  the  two  former  are 
far  superior.  Pyridine  is  approximately  as  effective  as 
perchloric  acid  and  therefore  superior  to  sulphuric  acid. 
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Trade  Report. 

Oerman  chemical  industry  in   1908.     Chem.-Zoit.,    1909, 

38,  .'542—543.  551,  S.W.  500. 
TnB  Gorman  chemical  indtistry  in  1908  ])articipated  in 
the  general  depression  and  was  also  adversely  afli'cted  by 
foreign  legislation,  s|>ecially  by  the  new  English  Patent 
LiiH .  with  its  )irovision  for  com]mlsory  working  of  patents. 
This  necessitated  the  erection,  in  many  cases,  of  branch 
works  in  England.  It  is  lio]K>d  that  an  agreement  w^ll 
be  arrived  at  between  Germany  an<l  the  United  States  in 
order  to  obviate  a  similar  effect  following  the  proposed 
new  American  Patent  Ijiw.  Tlie  demand  of  the  large 
colour  works  for  acids  and  otlier  heavy  chemicals  v\as 
considerably  less  than  usual,  and  the  prices  of  acids 
were  forced  down  to  a  level  at  which  the  cost  of  pro- 
duction was  no  longer  covered.  Even  at  the  reduced 
prices  the  jiroduction  of  sidplniric  and  hydrochloric 
acids  could  not  be  dis)iosed  of.  The  )>rices  of  nitric  acid 
and  ammonium  sul]>hate  fell  in  accord  with  the  lower 
price  of  sodium  nitrate.  Tlie  market  for  soda  products, 
especially  caustic  soda,  was  also  iinsati.sfactory,  although 
the  price  was  maintained  at  about  the  same  level  as  at 
the  end  of  liKi".  TTie  potash  industry,  which  depends 
mainly  ujion  the  exiiort  tnuie,  suilered  owing  to  the 
crisis  in  the  TnitKl  .Slates  and  also  owing  lo  cliflictilties 


attending    tlic    entry    of    new    works    into    the   Syndicate 
and  the  renewal  of  tlie  agreement  which  expires  at  the 
end   of    1909.     The  siile'S   of   crude   potikssium   .salts  ho\ 
not  kept  ]iace  with  the  increase  of  the  iiiinilicr  of  w>irk~ 
anel  the  sales  of  concentrate-d  )x)tivisiuni  .salts  have  retru 
gressed.     With   re>gai-d   to  the   b}--prod\icts,   the  price  o 
bromine   increased   sonu'what,  in  consecnu'uco  of  a   pro 
visional    agreement    with    American    ])riKlucers,    that    o 
nutgnesium    chloride    increased    by    10    ]x;r    ce<nt.  ;     th 
prices    of    calcium    chloride    and    .Stassfurt    (Hatdier   s:.' 
were   somewhat    lower,    and   the    price   of   "  bitter  >alt 
fell  almost  to  tlie  level  of  the  cost  of  proeluction.     '11 
price  of  bleaching  jwwder  also  fell,  anel  is  not  likely  i 
rise  again  owing  to   the   unsatisfactory  e'ondition  of  II 
pajK-r  and  textile  industrie-s.     Increaseni  home  and  t 
com]ietition   caused    a   reduction   of   the   jirices   ii    ,  • 
phate*s    and    supcrjiliosphates.     Tlio    home    denumel    lej 
ammonium     suljiliate    showed     no    appre>ciable    incraiM 
b\it   the  exports  were  larger.     A  decreased  prcHluetioi^; 
coke,  and  hence  also  of  ammonium  sulphate  is  antici 
in  1909.      It  is  probable  that  the  reduced  prices  of  si 
nitrate  and   ammonium   sulphate  are  due   partly  to 
introduction  of  the  new  nitrogenous  fertilisers  pre 
from   atmospheric   nitrogen.     The    (ierman   itcmIuci 
"  Stickstoffkalk  "    have   combined    to   form   a   syndii 
The  trade  in   pharmaceutical  cliemicals  was  not  so 
as  in    1907.     The  dyewtuffs  industry  exj)erienced   a 
year  :    for  the  tirst  time  the  exports  showeei  a  deei 
this  being  almost  entirely  elue  to  diminished  imjioi 
the    United    .Statess,    China,    and    Japan.     'Hie    trade 
mineral  colours  was  cxeejitionally  bad,  the  exiKirts  VtMi 
considerably    le.<s    than    in    1907.       The    ceramic    colnj 
industry    luid    to    meet    incrca'^ing    English    competitM 
The  industry  of  varnishes  and  lac-colours  was  satisfi 
in   the   lirst   half  of  the  year,   but   the  sales  di 
considerably  during  the  latter  half,  owing  in  some  mc 
to    the    depression    in    the    building    traele.     Tlie 
of  oil  of  turpentine  and  its  substitutes,  linse>ed  oil 
and    rosin    all    fell    considerably,    but   the   high    prii 
copals    were    maintaineel.      In    con.socpienee   of   new 
mercial  treatie-s,  (icTiiian  exports  of  varnishes,  es' 
to   Switzerland,    suffcivd    considerably,    and    now 
works   have   been   erecteel   or  existing  one's  enlarged^ 
Switzerland    and    .Austria.     Tlie    figui-es    relating   to 
petroleum    intlustry    were   as   follows  : — crude    \ie< 
imports,    35,252    metric    tons   (26,944   in    lft07) ; 
petroleum     or     mineral     illuminating    oil,     cemsu: 
l,OI.-).469  (993.7I9) :    import,^,  I.OIO.XU  (995.214); 
leum  lubricating  oils,     iniiK)rts,  210. S87  (220.009) 
tons.     Tlie   prejiaration    of    lubricating   oils    in    Gi 
from  the  crude  petroleum  from  Hanover  has  mode 
progress,   and   the   German    product  now  compete* 
foreign  oils.     Tlie  reduction  of  the  abnormally  liiph  '_ 
for  fats  which  began  at  the  end  of  1907  went  on  Uj 
the  end  of  February.  1908,  after  which  tlie  jiricefl  re) 
firm.     The  soap  industry  suffered  from  the  comj 
of  cheap  washing   powders.     Tlie  trade   in   scented 
toilet    soaps,  which  already   has   to   meet   severe  fgnj 
com]>etition,  would  be  seriously  jirejudiced    by  th* 
posenl    Government    sjiirit    mono])oly    anel    the    ini 
tax   on  spirit.     In   most    ca.ses  it  would   not   be  j 
to  raise  the  ]>rice  .sufficiently  to  cover  the  incre'osed 
Xot  only  would  the  domestic  trade  suffer,  but  the 
trade   would    probably,  to  a  large  extent,   be  I 
German    glycerin    industry    maao    considerable 
in  1908,  owing,  on  the  one  hand,  to  the  eonventii 
lished  in  the  spring  to  regtilatc  the  sale  of  refined  _ 
and,  em  the  other  hand,  to  the  intrewluction  of  fat^ 
lysing  processes  into  many  works.     Wliilst  pn'viously 
German    eleniand    for    crude    glycerin    was    met    un 
exclusively   by  imports,  much  larger  quantities  tn 
prexluced  in  Germany.     The  exports  of  matches  dimin 
steadily,  whilst  large  quantities  were  imiH)i1e>d,  esped 
from    Belgium,     at    extremely    low    prices.     The    p     ^., 
industry  had  a  \ciy  unsatisfactory  ye>«r.     In  the  porc<     kit 
industry  those  liinis  preidiicing  articles  for  exjiort  to|5j 
United    States   suffered    mewt,    although    soles   were 
t    even    in    the    home    market.     Exjiorls    of    cement    1 
Germany  diminisheKl  by  25  )ier  cent,  iu  liKW.     The  fift    [^ 
(in  metric  tems)  for  the  German  irem  and  steel  inditif'' 
in  I!  07  (in  braekets)  and    1908,  were  as  follow  :—prfi 
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m  of  pig-iron,  11,813,511  (13,045,760) ;  consumption, 
205.745  (9,020,196) ;  imports  (in  terms  of  pig-iron), 
14,244  (1,060,789);  exports  (in  terms  of  pig-iron), 
352.010  (5,092,353).  The  production  of  zinc,  which 
nouuted  to  205,000  tons  in  1907,  increa.sed  by  about 
100  tons,  Germany  thus  taking  first  place  among  th<' 
nc-producing    countrie.s.     The    consumption    amounted 

185,000  ton.s.  and  both  imports  and  exports  increased, 
ie  attempts  to  form  a  syndicate  of  the  German.  Belgian, 
id  English  zinc  producers,  had  not  come  to  a  satisfactory 
sue  at  the  end  of   1908.     The  production  and  exports 

copper  showed  a  slight  decrease  ;  tlie  imports  increased 
am  157,585  to  188,095  metric  tons,  and  the  consum])tion 
im  100.217  to  188.095  metric  tons.  In  the  case  of  tin, 
e  imports  increased  and  the  ex]iorts  decreased.  The 
iports  of  lead  rose  from  74.973  to  77.218.  and  the  exjiorts 
am  27,708  to  29,988  metric  tons.  The  price  of  aluminium 
II  considerably  owing  to  the  largely  increased  production. 

—A.  S. 


ipanese  trade  in  1908.     E.  O.  James. 
June  12,   1909. 


C'hem.  and  Drugg., 


IE  annual  return  of  the  foreign  trade  of  Jajian  has  just 
len  published  :  imports  and  exports  combined  show  a 
Iling-ofI  of  112,377.084  yen  when  comjiared  with  the 
[ures  of  1907.  Imports  were  again  in  excess  of  exports, 
e  difference  during  the  year  being  58,011,789  yen. 
The  following  are  the  iirincipal  chemical  imjiorts  : — 


In  consequence  of  the  general  depression  in  trade  the 
import  of  aniline  colours  shows  a  decrease  in  1908  of 
808,072  kin  against  that  of  1907.  The  total  imports  were 
4,615,771  kin,  drawn  from  the  following  .sources  :  Great 
Britain,  .55,353  kin  ;  France,  55,798  kin  ;  Germany, 
3.718,959  kin  ;  Belgium,  14,524  kin  ;  Switzerland,  701.303 
kin  ;  Holland,  08.506  kin  ;  and  other  countries,  1,318  kin. 
The  trade  in  colours  and  dyes  being  closely  connected 
with  the  Japanese  export  trade,  more  particularly  as 
regards  the  spinning  and  weaving  industries,  its  rise  and 
fall  much  depends  upon  the  state  of  those  industries. 
Alizarin  colours  showed  a  slight  increase,  the  figures  for 
1908  and  1907  being  respectively  124,9.50  kin  and  121,451 
kin. 

The  output  of  sulphate  of  ammonia  is  still  limited, 
the  monthly  output  of  various  companies  being  20  tons 
from  the  (Jsaka  Gasworks,  10  tons  Nagoj'a  tiasworks, 
10  tons  Tokyo  Gasworks,  5  tons  Osaka  .Seimei,  and  180 
tons  from  the  Government  Ironworks.  The  Japanese 
article  is  much  inferior  to  the  imported,  as  it  contains  too 
much  sulphuric  acid. 

Among  exports  of  chemicals  and  drugs  from  Japan  for 
1908  were  the  following:  Suliihur,  50,885,719  (over 
20,000,000  went  to  Australia)  ;  Camphor,  1.807,565 
(America  and  Germany  largest  buyers) ;  Camphor  oil, 
1,259,983  (America  and  Germany  largest  buyers); 
Menthol,  55,400  (Germany  and  Great  Britain  largest 
buyers) ;     Peppermint   oil,    103,900   (Hong   Kong   59,098 


Name. 


Quantity. 


Total  imports. 


Of  which 
Great  Britain 
contributed 


Of  which 
Germany 
contributed 


Of  which 

U.S.A. 
contributed 


lae   

sin   

fcecliu 

m  arable    

|;Uac  

latin 

ospliorus  (red  or  amorplious) 

,.  (yellow)    

id.  Boric 

Vcetie 

Tartaric  

Salicylic 

'arhtilic  

)itric    

!'{innic 

la,  t'aiistic  

la-asli   

licarbonate    

otrute  crude  

lorute    

.alicylate 

asli.  Chlorate 

yaiiide 

'lichromate  

•riariide 

nit  -iimi  carb 

Ill    

iiutli  subnitrat'*     

iiinunun  suiphati' 

carijutKite    

iiKilin :. 

'      tTIII     

-  ifi  1  lin    

■  tdiini    

-  ijiN  IIU      

'  nil'-  sulph.  and  hyd 

I  pliiiif  sulph.  and  hyd 

(  lint'  sulph.  and  hyd 

I  isiilf  carbonate    

thtr  drugs,  cliemicals,  and  medicines 


Kin 

1,395,621 

419,904  ■ 

477,997 

3,271 

6,074.583 

520 

15,053 

5,774,559 

936,710 

— 

500 

— 

202,378 

— 

49.537 

— 

119,260 

996 

38 

11,710 

121,322 

28,233 

73,242 

24 

193,095 

92,077 

18,165 

— 

107,214 

116.422 

30,367 

— 

412.189 

126,402 

285,716 

33 

905.929 

158,781 

395,757 

— 

86.218 

43.131 

39,701 

1.693 

216,845 

847 

213,028 

— 

899,851 

307,759 

570,958 

— 

40,201 

30,871 

7,560 

— 

6,189 

— 

— 

— 

15,766.780 

15,292.201 

473,987 

96 

24.387,481 

24,350,780 

34,781 

1,920 

5.766,050 

5,496,055 

64,556 

8.477 

9,890,877 

— 

— 

254,016 

349,998 

185,454 

164,217 

327 

31.439 

— 

31,439 

— 

4.431,865 

2,420,640 

544,081 

108,381 

654,536 

344.611 

187,750 

160 

401,061 

205,197 

190,784 

— 

70,477 

2,117 

64,126 

4,234 

284,337 

263,584 

18,393 

2,360 

383,407 

— 

— 

23.741 

12,401 

11,340 

— 

110.627,601 

103.411.790 

889,817 

— 

308.847 

— 

— 



519,470 

118,400 

369,864 

— 

463.390 

323,364 

50,236 

25,010 

72.509 

9,250 

54,943 

— 

7.008 

— 

6,074 

— 

oz. 

865,196 

9,570 

816,026 

— 

89,091 

5,110 

67,500 

65 

., 

41.113 

31,440 

9,506 

— 

16.SSS 

808 

14,455 

— 

Kin 

48.821 

17,653 

23,168 

— 

Yen 

1,994,348 

358,058 

932,712 

321,087 

(The  kin  ia  equivalent  to  1-32  lb.  avoir.,  and  10  yen  equal  approximately  £1.) 


lilting    the    principal    chemical    imports    from    other 
IS  may  be  mentioned: — 

lus — red  and  yellow,    kin     103,278  France. 

1 1  rate  of  soda 9,297,396  Chile. 

tif  potash 1,358.163  France. 

I  imouium  sulphate 95,269  China. 

6,561,565  Beigiuiil. 

169,170  Holland. 

757,977  Straits    Settlements. 

•    tuu-  carbonate    oz.         8,000  Swit?erland. 

*t  ury    kin.       51,597  Spain. 

A  c  acid 23,266  Denmark. 


{in  tr.)  and  Great  Britain  24,810  were  the  largest 
buyers) ;  Sulphuric  acid,  2,089,991  (China,  Hong  Kong, 
and  Dutch  India  being  largest  buyers)  ;  Fish  and  whale 
oil,  38,480,222,  almost  the  whole  going  to  (ierniany 
and  Great  Britain;  Colza  oil.  11.913,954  ((ircat  Britain 
purchased  9,413,454) ;  V'egetable  wax,  3,817,374  (Hong 
Kong  in  tr.) ;  Iodine  (crude),  16,133  ((Jreat  Britain, 
Germany,  and  U.S.A.  largest  buyei-s),  Potussium 
iodide,  22,969  ((ireat  Britain,  (icrmany,  and  U.S.A. 
largest  buyers). 
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NEW   BOOKS.     PATENT  LIST. 


[June  SO,  ISOS. 


New  Books. 

AxNUAi.  Report  of  tiik  C"iiii;f  Inspkitor  ok  Factoriks 

ANii   Workshops   fou  tiik   vkar    1!M)8.     Reports  and 

Stntistics.     (Cd.     4004.]     Wyiuan     niul     Sons,     I'Vtter 

Ijiiie.  E.C.     Price  2s.  4d. 

This  publication  contains  the  general  report  of  the  Chief 

Inspector  upon  the  work  of  the   Factory   Dcpurtnicnt   in 

190«,  as  well  as  statistical  tables.      Keports  arc  iiicUuU'il 

by  the  Divisional  Superintending  Inspectors,  tie,'  )irin<  ipal 

Ijidy    Inspector,    the    InspiK'tor    of    Textile    i'articulars, 

the   Inspector  for  Dangerous  Trades,  and  the  Electrical 

and  Medical  Inspectors. 

.\t  the  end  of  the  year  there  were  upon  the  rccisters 
110, (191  factories  and  149,3il8  workshops,  not  including 
men's  workshops,  warehouses,  docks,  wharves,  ([iniys, 
"  buildings,"  railway  lines  and  sidings,  and  factories  and 
worksliO])8  under  the  <  harge  of  H.M.  Ins|)ector8  of  Mines, 

Die    UESTH.I.ATIO.S-     industrieller     vnu     forstwikt- 

SCHAFTLILHER  HoI-ZABPAELLE.    Von  WaLTKR  B.  HaRIER. 

Erweiterte  deutscho  Boarbeitung.  Von  Inoenikur 
R.  Ll.vDE.  Julius  S))ringer"s  Verlag,  Berlin.  IWJ. 
Price,  M.IO.    Bound  M.ll. 

8vo  volume,  containing  i9!)  pages  of  subject  matter 
with  12,S  illustrations,  an  appendi.x  of  9  additional  pages, 
forming  a  compendium  of  patents  taken  out  on  the  subject 
of  the  work  in  the  I'nited  States  and  (iermany,  and  the 
alphalieti<'al  indexes  of  sulijccts  and  names  of  authors. 
The  subject  matter  receives  the  following  dassilication 
and  arrangement : — -1.  Historical  and  general.  11. 
Principles  of  distillation.  111.  Necessary  a])paratus  and 
plant  for  dry  distillation.  IV.  Purification  of  the  crude 
products.  V.  Apparatus  and  general  arrangement,'!  in 
modern  distillation  works.  VI.  The  process  of  wood 
distillation.  VII.  Purification  processes.  Vlll.  lieneral 
considerations  as  to  the  erection  of  distillation  ])lants. 
IX.  The  composition  of  wood  and  of  its  distillation 
m-oduct-s.  X.  Yields,  and  the  valuation  of  the  products. 
XI.  Chemical  oversight  and  management  of  a  wood 
distillery. 


Patent  List. 

Where  a  complete  Specillcatioii  accouipanics  an  Application,  an 
astensk  is  affixed.  The  dates  given  arc  (i)  in  tlie  ca.ie  of  Applica- 
tions for  Patents,  tlie  dates  ol  Applieatien.  and  (ii)  in  the  case  of 
Complete  Spcciflcations  Aecirted.  those  u(  tlie  Official  .louriials 
In  which  aeeeptanees  of  the  l'nnij>lete  Specilleations  are  advertised. 

Complete  Specifications  thus  advertised  aa  accepted  are  open  to 
iiupection  at  the  Patent  Oftiee  immediately,  and  to  oppo3iUon 
within  two  months  of  the  said  dates. 


I.— PLANT.  APPARATUS,  AND  MACHINERY. 

Applications. 

12,900.  Lee.  Furnaces.  [U.S.  Appl.,  Juno  27,  1908.]* 
.Tune  1. 

12,9.')8.  Soaver.  Apparatus    for    .seiiarating     finely- 

divided  materials.*     ,Iune  2. 

13,(134.  Schmidt.  Licjuefying  and  .separating  mixtures 
of  ga.scs.     [Ger.   Ajipl.,   Dec."  12,    UKI8.|*     June  3. 

13,440.   Pawle.      Vacuum  filters.     ,Juno  8. 

I3,r>.-)1,  13,004,  13,,5.-)5,  l3,,ioli,  and  13,558.  Cayley. 
Drying  air.     .lune  9. 

13.5.")3  and  13.557.  (iayley.  Drying  air  particularly  for 
metallurgical   jmrposes.     ,Tune  9. 

13,8.")9.  .Aktiebolagct  Separator.  Centrifugal  separators. 
ISwcd.  Appl.,  June  25,  1908.]*     June  12. 

Complete  Specifications  Accepted. 

.5011   (1908).   Hodgkin.son.       See  under  VII. 

12.(177  (1908).  Tarver.  and  t'oul.son  and  Co.  Apparatus 
for  washing,  sei>arating,  or  concentrating  substances  of 
different  specific  gravities.     June  9. 

12,505  (litOS).  Humphrey.  Compressing  air  or  gasos. 
,Iuno  10. 

25,881  (1908).  FothorgiU  and  Oark.  Mechanical  tUter. 
.lune  9. 


n.— FUEL,    GAS,   AND   LIGHT. 
Applications. 

12,827  to  12,830.  Harrison.  Manufactuir  of  moU 
filaments  of  incandescent  eliH'trie  lani|>s.     .June   I. 

12.91.^).   .Maul.       Treatment  of  fuel.     .June   1. 

13,02().   Cliniie.        (Jas  producers.     ,Iune  3. 

13.097.  Burnett.  Apparatus  for  extracting  liquid  froB 
wa.shed  coal,  &e.  [.\ildition  to  No.  10,0(12  of  1907, 
.Tune  3. 

13,51(i.  Cotton.  Burning  fuel  for  heating  furnacet 
kilns,  and  ovens.*     .Tune  9. 

13,004.  Siniinonds.       Manufaeturo  of  gas.     .Tune  10. 

13,79(j.  Zindler.  Manufacture  of  gas  by  dry  dif 
filiation  of  fuel.*     June   11. 

C<implete  Specifications  .^ccEPTKn. 

12..14(i  (190H).   Jabs.       Cas  generators.     June  l(i. 

12,72(1  (UMIS).  Soc.  Fran^.  d' Incandescence  par  Ic  G* 
.Manufacture  of  incandescence  electric  lamp  filament 
June    l(i. 

982  (1909).  Koppers.  Gas  and  coke  oven  pUii 
.Tune  9. 


III.— DE.STRUCTIVE      DISTILLATION.      TAR 

PRODUCTS,    PKTUOLKI'M.    AND 

MINERAL    WAXhX 

Complete  Specification  Accepted. 


1(1.881   (1!M>8).  Tcstelin   and    Kenanl. 
making  a  spirit   by  treating  petroleum. 


Apparatus  f 
June  9. 


IV.— COI.oUIUNC     MATTERS     AND     DYKSTCFF 

ApPLIC.tTIONS. 

13.323.  Johnson  iBadische  Anilin  und  .Soda  Fablij 
Manufacture  and  emplovment  of  anthracene  colouii 
matters,     [.\ddition  to  No.  9888  of  1909.]     June  7, 

13,727.  Newton  (Bayer  und  Co.).      Manufacture  of  iB"'* 
dyostuffs.     [Addition  to  No.  5383  of  1909.]     June  U.     "' 


Complete  Specifications  Accepted.  I  m 

13,789  (1908).   Imray  (Meistcr,   Lucius,  und   Brunli^   £ 
Manufacture  of  pentabromindigo.     ,Tune  9. 

15.3.55  (1908).    Imray   (Meister,    Lucius,   und    Briinia 
Manufacture  of  dyeslufis  of  the  anthracene  serie.s.  JuM 

18,(123  (1908).    Meister,  Lucius,  und    Briining.       Mu 
facturc  of  broininated  derivatives  from   indigo  wbitei    ih, 
its     substitution     products,     and     dyestuffs     thente 
June  9. 

0272  (1909).  Chem.  Fabr.  vorm.  Sandoz.      Manufaotl 
of  dyestuffs  of  the  gallocyanine  series.       June  9. 


v.— I'UKl'AHlNti,     BLKACIUNC,     DYEING, 


PRINTINti.   AND  FlNISHlNt;   TEXTILE.S,  Y 
AND    FIBRES. 

Applications. 

Klcinewefors.     Machine  for  mercerising 


13,227. 
June  5. 

13,270. 
13,483. 


Jun 


W!, 

assi 
J 

Jnni  i  J 

12((i 

_  -TID), 
(* 

Ml. 


Naylor  and  Naylor.      Dyeing  machine. 
Robertson.      Calieoprinting  machines. 

13,493.   Dobson.     i'ee  under  XIX. 

13,672.  Adam    ( Erstc  Triestor    Reisschal-Fabr.), 
under  XIV.  _„ 

13,772.  l^vergne.       Manufacture  of  waterproof  f»b«l   ^• 
[Fr.  Appl,  June  12,   1908.1*     June  II. 

13,7iKI.  Keller.  Treatment  of  alkaline  lluiils  to  reiT 
them  fit  for  further  use  after  boiling  cotton  and  coin 
goods  therewith  in  connection  with  lileachiug.*     Junel. 

Complete  Specifications  Accbptkd.  , 

ll,9.'i9  (1908).  Drcaper.       Manufacture  of  artifioial  I 
niateriitls.     June  9. 
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12,4,55  (1908).  Hiibner.  Production    of    designs    or 

ornamontal  and  colour  effects  on  fabrics.     Juno  16. 

22,097  (1908).  Ransford  (Cassella  und  Co.).  Dyeing 
with  chrome  colours.     June  9. 


VII.— ACIDS,    ALKALIS,    AND    SALTS. 
Applications. 

12,837.  Jennison.  Manufacture  of  bleaching  liquid. 
June  1. 

12,966.  Marks  (Willson).  Production  of  calcium  car- 
bide.*    .Tune  2. 

13,697.  Greenwood.  Manufacture  of  tubes,  crucibles, 
and  other  articles  of  magnesia.     .Juno   11. 

13,718.  Scales  and  Manbro.  Manufacture  of  zinc 
chloride.     .June  11. 

13,848.   Carrick  and  Patti.son.     See  under  XIII^. 

Complete  Specifications  Accepted. 

5011  (1908).  Hodgkinson.  Apparatus  for  evaporating 
liquid  from  brine  for  producing  salt,  or  for  evaporating 
other  solutions.     June  16. 

11.864  (1908).  Newton  (Bayer  und  Co.).  Manufac- 
ture of  alkali  hydrosulphites.     .June  9. 

16,690  (1908).  Craig.       See  under  X. 

27,878  (1908).  Erlenbach.  Manufacture  of  ammonium 
iSuIphate.     .Fune   16. 


VIIL— C4LASS,    POTTERY.    AND    ENAMELS. 
Application. 
13,515.  Cotton.     See  under  IX. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND    CEMENTS. 

Applications. 

I  13,068.  Perpignani  and  Candlot.  Lime  and  cement 
kilns.*     June  3. 

13,183.  Lodge.  Manufacture  of  cement  for  building 
purposes.     June  5. 

13,515.  Cotton.  Producing  heat  in  furnaces  for  firing 
brick  and  pottery  kilns.  [Australian  Appl..  June  9,  1908.]* 
June  9. 

Complete  Specification  Accepted. 

11,522  (1908).  Timofeeff.  Manufactuie  of  cement  for 
building,  &c.     .June  9. 


X.— METALS   AND   METALLURGY. 
Applications. 

12,894.  Gibb.  Treatment  of  oxidised  ores  or  products 
of  copper  mixed  with  gangue.     June  1. 

12,927.  Harries.  Calcining  and  smelting  furnace  for 
ores.     June  2. 

13,073.  Dellwik.  Agglomerating  fine  ores,  metalliferous 
residues,  &c.     June  3. 

13,081.  Halvorsen  and  Johansen.  Treatment  of  iron 
ores.     June  3. 

13,218.  Richardson.  Manufacture  and  treatment  of 
steel.     .June  5. 

13,240.  Auchinachie.  Treating  ores  of  vanadium, 
aianium,  chromium,  &c.,  and  manufacture  of  vanadium 
and  other  iron  or  steel  therefrom.     June  5. 

13,291.  Ruthenburg.  Smelting    sulphide    ores,    &c. 

June  7. 

13,330.  Aekermaiui.  Manufacture  of  fluxes  for  use 
in  soldering.*     June  7. 

13,427.  Reynolds.       Manufacture  of  steel.     June  8. 

13,445.  Clark.     Method  of  copperising  iron.*     June  8. 

13.512.  Cowper-Coles.  Production  of  aluminium. 
June  9. 

13.513.  Cowper-Coles.  Annealing  iion  and  steel. 
June  9. 


13,552.  Gayley.  Operating  blast  furnaces  and  con- 
verters.*    June  9. 

13,553  and   13,557.     Gayley.     See  under  I. 

13,625.   Merton.     Ore  roasting  furnaces.     June  10. 

13,839.  Wheatley.       Red-coloured  alloy.     June  12. 

13,849.  Carrick  and  Pattison.  Treatment  of  pyritic 
copper  and  copper- nickel  ores.  *     June  12. 

Complete  Spbcitications  Accepted. 

11,996  (1908).  Hess.  Extracting  copper  from  its  ores, 
mattes,   &c.     June  9. 

12,324  (1908).  Boult  (Jones).  Manufacture  of  iron 
and  steel.     .June  16. 

12,494  (1908).  Finfrock.      Aluminium  solder.    June  16. 

13,120  (1908).  PearUte  Steel  Co.,  and  Charlicr.  Treat- 
ment of  low-grade  steels.     June  16. 

16,056  (1908).  New  Delaville  Spelt«r  Co.,  and  Short- 
man.  Refining  zinc  during  extraction  by  distillation. 
June  9. 

16,690  (1908).  Craig.  Extraction    of    alkaline    salts 

from   blast-furnace  tar.     .June  9. 

i8,653  (1908).  Cote  and  PieiTon.     See  under  XI. 

19,380  (1908).  Howard  and  Hadley.  Treatment  of 
fumes  of  spelter  furnaces.     .June  9. 

19,882  (1908).  Angel.  Reduction  of  complex  sulphide 
and  other  ores.     June  16. 


XL— ELECTRO-CHEMISTRY    AND     ELECTRO- 

METALLURGY. 

Applications. 

13.036.  Cowper-Coles.  Eleotrodeposition  of  metals. 
.June  3. 

13.037.  Cowper-Coles.  Eleotrodeposition  of  iron. 
June  3. 

13,295.  Nathusius ,  and  Westdentsche  Thomasphospbat 
Ges.  Electric  furnaces.  [Addition  to  No.  7188  of  1908.]* 
June  7. 

Complete  Specification  Accepted. 

18,653  (1908).  Cote  and  Pierron.  Electric  furnace  for 
the  continuous  extraction  of  zinc  from  ore.     June  16. 


XII.— FATTY   OILS,   FATS.   WAXES.   AND   SOAPS. 
[Co-mplete  Specification  Accepted. 
21,822  (1908).  Bloxam  (.Jacobi).     Soap  frames.   June  D. 

XIIL— PIGMENTS,  PAINTS ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,    &c. 
(A.) — Pigments,  Paints. 
Applications. 

12,862.  Mayer.  Gold,  silver,  bronze,  and  aluminium 
paints.     Juno  1. 

13,679.  Hopkins  and  Barnett.  Recovery  of  the  ingre- 
dients of  oily  inks.*     .June  10. 

13,848.  Carrick  and  Pattison.  Black  magnetic  iron 
oxide  utilisable  as  a  pigment.     June  12. 

13,865.  Machtolf.  Production    of    carbon     black.* 

June  12. 

(C.) iNDIA-RnBBER. 

Applications. 

13,570.  Kautschukges.  Schon  und  C«.  Production 
of  caoutchouc.  [Gcr.  Appl.,  April  29,  1909.  Addition 
to  No.  4692  of  1906.]*     June  9. 

13,715.  Bradley,  Thew,  and  Gilbey.  Manufacture  of 
artificial  or  synthetic  rubber.     Juno  11. 

Complete  Specifications  Accepted. 

4484  (1908).  Gare.  Manufacture  of  hard  rubber  or 
ebonite.     June  9. 

7302  (1909).  Soc.  Fran?,  de  la  Viscose.  Manufacture 
of  a  j)roduct  from  caoutchouc  and  cellulose.     June  16. 
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[June  ao,  iao«. 


XIV.— TANNING,    LEATHER,    GLUK.    SIZE,    &c. 
Applications. 

12,908.  Svcdberg.  Production  of  colloidal  8ols  or  gols.* 
June  1. 

13,IK)1.  Schiitze.  Manufacture  of  a  solid  plastic 
material  from  curd  or  casein.  [Ger.  Appl.,  Sept.  23, 
1908.1*     June   10. 

13,<>72.  Adam  (Krrifp  Tricstor  Reis.schal-Fabr.).  Manu- 
facture of  sizing  or  linishing  media.  [.Addition  to  No. 
29.130  of  imu.l     .hine  10. 


XVTT.— BRKWING.    WINES,    SPIRITS,    la: 
Applications. 

12.881.   Boult  (Honius).      Brewing  apparatu-i.*    June  1. 
13,4lr>.   Kpstein.        Treatment   or   utilisation   of  yoa.it. 
June  8. 

Complete  Specification.s  Accepted. 


19.348  (1908).  Carroll. 
ti087  (1909).   Valentin. 
June  9. 


Distilling  spirit.s.     June  16. 
Maehing    malt    for    brewing. 


XVIII.— FOODS  ;     SANITATION,  WATER 
PURIFICATION:     AND     DISINFECTANTS. 
{A.) — Foods. 
Applications. 
13,707   to   13.709.  Henri.   Helbronner,   and   Von   Reck- 
linghausen.      Sterilisation  of  liquids.     June  11. 

Complete  Specific.\tiun  Acckpted. 

12,072  (1908).  Gabler-Saliter.  Drying  milk  and  the 
like.     June  16. 

(5.) — S.initation  ;    Water  Purification. 
Applications. 
13,488.  Adams.  Sewage     purification     apparatus. 

June  9. 

13,702.  Coplans.  Rapid  preparation  of  potable  water. 
June   11. 

I 
I 

XIX.— PAPER,    PA.STEB()AKD,    &r.  ' 

Applications. 

12,976.  Rccser.  Manufacture  of  sheets  or  objects  of 
acetylccUulose.*     June  2. 

12,992.  Vieweg.  Manufacture  of  concentrated  cupro- 
ammoniacal  solution  of  cellulose.     June  2. 

13,30').   Proatoni.  Production     of     transparent    or 

translucent  designs,  &c.,  in  paper.     June  8. 

13.493.  Dobson.  Bleaching  cellulose,  wood  pulp,  and 
other  fibrous  materials.     June  0. 


CoupLETE  Specifications  Accepted. 

24,809  (1908).  Brandenberger.  Treatment  and  applica- 
tion of  cellulosie  films.     June  16. 

7302  (1909).  Soc.  Fran?,  de  la  Viscose.  Ste  unjir 
XllIC. 

7430  (1909).  Marino.  Preparation  of  soluble  celluloaa. 
June  9. 


XX— FINE       CHEMICALS.       ALKALOID.^. 
ESSENTIAL     OILS.     AND     EXTR.MTS. 


.Applications. 


Preparation   of 


13,12.').   Wellcome    and    Thompson, 
substances  for  thrra|)eutie  ust'.     June  4. 

13,828.  Wellconu^  and  Pyman.  Mamifacture  of  thera- 
peutic comimunds.     June  12. 

Complete  Specifications  Accepted. 

12,40")  (1908).  Buor.  Obtaining  lecithin  free  from 
bitter  alkaloids  from  the  seeds  of  lupins  and  other  podded 
plants.     June  16. 

1,'>32  (1909).  Chem.  Fabr.  auf  Actien,  vorm.  E. 
Schoring.  Manufacture  of  sticks,  tablets,  and  tilamcnt^ 
of  camphor.     .June  9. 

4I2.S  (1909).  Iniray  (Meistcr,  Lucius,  und  Briining) 
Manufacture  of  l-p-dialkylaminoaryl-2.4-dialkyl-3-'j»y. 
methyl-5-pyrazolones.     June  16. 


XXL— PHOTOGRAPHIC   MATERIALS    AND 

PROCE.SSES. 

Appucatioss. 

13,328.  Brandenberger.        Manufacture  of  photo 
films.*     June  7. 

13,331.  Lesmijller.     Flash-light  powders.*     June  7. 


XXIL— EXPLOSIVE.S,     MATCHES, 
Applications. 


4c. 


12,988.  Burgess.  Compound    for    neutralising    (hLl 

noxious  fumes  produced  by  blasting.     June  2.  .1 

13,103.  Carre.       Manufacture  of  matches.     June  3. 

13,376.  Garroway.  Manufocture  and  use  of  explosive^ 
and  explosive  shells,  mines,  &c.     June  8. 

Complete  Specific.\tion  Accepted. 

22,5.5r>  (1908).  lyezinsky.  Explosive  comixiunds  hmIJ 
their  manufacture.     .June   16. 
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Official  Notices. 

IMPERIAL    COLLEGE    OF    SCIENCE    AJND 
TECHNOLOGY. 

The  Ki>"G,  who  was  accompanied  by  the  Queen,  the 
Prince  and  Princess  of  Wales,  and  Princess  Victoria, 
aid  the  first  stone  of  the  new  buildings  of  the  Imperial 
r'.ill.ge  of  Science  and  Technologj'  at  South  Kensington, 
in  luly  8th.  The  ceremony  took  place  in  a  marquee 
-irrlcd  on  the  site  of  the  new  buildings. 

Lord  Ckewe  delivered  an  address  to  the  King  on 
behalf  of  the  governors,  professors,  students,  and  staff 
jf  t  he  College,  in  the  course  of  which  he  said  : — 

'■  The  Imperial  College,  founded  under  a  Royal  Charter 
_M;iiitc(l  by  your  Majesty  on  the  8th  of  July,  1907,  repre- 
-iiii-i  the  latest  and,  as  we  trust,  the  most  effective 
lr\  ( liipmcnt  of  the  gi'eat  movement  towards  scientific 
i;hI  irchnical  education  which  arose  out  of  the  Exhibitiim 
'I    is.jl. 

"  Standing  at  Soutli  Kensington,  in  the  midst  of  tlie 
iMi]nising  buildings  wliich  raarlj  the  progress  of  that 
fdui'ation  in  its  various  branches,  we  cannot  forget  that 
it  Has  to  your  Majesty's  fatlicr,  the  illustrious  Prince 
Consort,  that  the  movement  largely  owed  its  original 
inspiration.  At  a  time  wlien  small  regard  was  generally 
paid  to  cither  scientific  or  artistic  instruction,  the  wise 
foresight  of  his  Royal  Highness  anticipated  what  is  now 
universally  recognised  as  one  of  the  prime  needs  of  our 
i  national  life. 

\     "  Of   tlie   institutions  now   comprised   in   the   Imperial 
fCoUcge,    the    Royal    School    of    Mines    was   not    entirely 
jtransfcrred    from    its    original    home    in    Jermyn    Street 
•until  the  year   1890.     The  Royal  College  of  Science  did 
not  receive  its  title  until  1890,  having  gradually  gathered 
under  one  roof  the  scientific  departments,  such  as  those 
if  I  hcmistry,   pyhsics,  geology,   and  biology,   which  had 
^ii'un  up  round  the  Royal  School  of  Mines,  with  which 
it    Has   then   incorporated.     In    190fi   the   new    buildings 
in    Imperial    Institute    Road     provided    accommodation 
of  the  most  improved  kind  for  the  study  of  chemistry  and 
'physics.       MeanwliiU-       tlie       Corporation       and       Livery 
I'oiiipanies  of  the  City  of  London  had  planned  tlie  Central 
Ti'  liiiieal  College,  of  which  your  Majesty  laid   the   first 
<u.\i,-  in  the  year  1881,  for  the  study  of  chemistry  and, 
M  particular,  of  engineering.     As  the  result  of  the  report 
t    I   Departmental  Committee,  instituted  by  the  Board 
it    Ivlueation   in    1904,    the    three   colleges   were   welded 
lit' I  the  new  Imperial  College,   with  the  declared  object 
if  giving  the  highest  specialized  instruction  and  of  pro- 
viding for  the  most  advanced  training  and  research   in 
llie  various  branches  of  science,  especially  in  its  apphca- 
tiiiii  to  industry. 

"  The  further  development  which  we  trust  will  result 
ui  the  rising  of  an  important  group  of  buildings  in  the 
neighbourhood  of  tliis  stone  has  been  rendered  jiossible, 
in  the  first  place,  by  the  Royal  Commissioners  for  the 
Exhibition  of  1851,  who  have  given  the  sites,  by  the 
liberal  grants  jirovided  by  the  Government  and  the 
London  County  Council,  and  by  the  generosity  of  private 
iouors,  among  whom  the  late  Mr.  Alfred  Beit,  other 
members  of  tlie  firm  of  Weruher,  Beit,  and  Co.,  the  Gold- 
imiths'  Company,  and  the  Bessemer  Memorial  Committee 
iiave  been  conspicuous. 

"  It  is  the  earnest,  and  we  believe,  well-grounded 
iiope  of  tlie  governors  that  this  Imperial  College,  thus 
honoured  to-day  by  your  Majesty's  countenance  and 
ipproval,  and  by  that  of  her  Majesty  the  Queen,  may 
n  the  coming  years  justify  its  title  by  providing  a  centre 
if  the  most  advanced  teaching  and  research  in  science 
m  its  jiractical  side,  not  only  for  the  Uiiit<'d  Kingdom, 
but  for  the  whole  of  your  Majesty's  dominions,  and  that 
t  may  stand  second  in  dignity  and  character  to  no  other 
kindred  institution  in  the  world." 


The  King  then  read  the  following .  address,  which 
his  Majesty  afterwards  handed  to  the  Chairman  of  the 
governing  body  : — 

"  I  thank  you  most  heartily  on  behalf  of  the  Queen 
and  myself  for  the  address  from  the  governors,  professors, 
students,  and  staff  of  the  Imperial  College  of  Science  and 
Technology.  It  is  a  great  pleasure  to  me  to  lay  the  foun- 
dation-stone of  your  new  buildings. 

"  The  concentration  of  various  associated  colleges  into 
one  institution,  wliich  was  effected  by  our  Order  in  Council 
of  July,  1907,  has  always  seemed  to  me  to  be  an  admirable 
scheme  for  the  furtherance  of  scientific  instruction,  which 
my  dear  father  had  so  much  at  heart ;  and  the  names 
which  appeared  in  the  first  list  of  the  members  of  the 
governing  body  were  sufficient  in  themselves  to  give  the 
C'oUege  a  very  high  status  in  the  educational  world. 

"  The  purposes  of  the  College,  as  stated  in  the  charter, 
are  to  give  the  highest  specialized  instruction  and  to 
provide  the  fullest  equipment  for  advanced  teaching 
and  research  in  various  branches  of  science,  especially 
in  its  application  to  industry.  In  recent  years  the  supreme 
importance  of  higher  scientific  education  has,  I  am  happy 
to  say,  been  fully  recognised  in  England  ;  and  as  time  goes 
on  I  feel  more  and  more  convinced  that  the  prosperity, 
even  the  very  safety  and  existe-nce,  of  our  country  depend 
on  the  quality  of  the  scientific  and  technical  training  of 
those  wlio  are  to  guide  and  control  our  industries.  The 
rapid  growth  of  knowledge  makes  it  necessary  for  the 
teacher  of  any  branch  of^apphcd  science  to  be  a  speciahst 
of  a  high  oi-der,  and  the  most  accompUshed  specialist 
cannot  impart  the  full  advantage  of  his  knowledge  without 
that  complete  provision  of  apparatus  for  research  and 
instruction  which  this  CoUege  will  supply. 

"  The  College  has  already  given  admirable  results, 
and  we  may  well  look  for  a  steady  increase  in  the  number 
of  students  and  in  the  efficiency  of  the  instruction  provided. 

"  The  thanks  of  the  country  are  due  to  those  public- 
spirited  donors  through  whose  generosity  a  large  portion 
of  the  funds  have  been  provided  for  this  great  work, 
and  I  join  in  your  appreciation  of  their  munificence.  I 
think  it  is  especially  fitting  that  the  gi-eat  discoveries 
of  the  late  Sir  Henry  Bessemer,  to  which  the  remarkable 
development  of  the  engineering  industries  in  the  last  half- 
century  is  largely  due,  should  be  commemorated  by  the 
equipment  of  the  new  laboratories  of  this  institution. 

"  I  pray  that  the  blessing  of  God  may  attend  the  future 
of  the  College  and  the  high  destinies  which  I  anticipate 
for  its  work." 

The  King  then  laid  the  foundation-stone,  and  the 
brief  ceremony  concluded. 

The  land  on  which  the  new  buildings  will  be  erected, 
consists  of  three  plots  in  Prince  Consort  Road,  one  to  the 
north  and  two  to  the  south,  containing  a  total  area  of 
about  five  acres,  and  having  a  combined  frontage  of  about 
1000  ft.  towards  the  Prince  Consort  Road  and  a  return 
frontage  of  about  190  ft.  towards  Exliibition  Road. 

The  new  buildings  will  accommodate  the  mining, 
metallurgical,  geological,  and  engineering  depaitmcnts. 
The  three  former  will  occupy  the  west  end  of  the  biiilding  ; 
engineering  will  occupy  the  east  end  and  will  adjoin  tlie 
City  of  London  and  tJuilds  Institute,  thus  greatly  increasing 
the  faciUties  for  the  engineering  work  at  present  carried 
on  in  tliat  building. 

The  mining  department  will  incbide  on  the  lower 
lloor  a  large  top-lighted  court  about  250  ft.  long  and  120  ft. 
wide,  designed  to  accommodate  mining  plant  illustrative 
of  the  macliinerv  and  methods  of  ore  extraction.  The 
equipment  for  this  is  being  suppUeil  by  the  Bessemer 
Ah'morial  C<imniittee. 

Another  court  adjoining  will  contain  the  roasting  and 
smelling  furnaces,  in  connection  with  which  are  the 
laboratories  for  wet  and  dry  assay,  with  balance-room, 
lecture  room,  laboratories  for  microgiaphy.  pynimetry, 
ilectric  metallurgy,  the  advanced  course  of  metallurgical 
operations,  and  "  the  equable  temperature  room.  In 
connection   with   the   mining  department   are   two   large 
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lecture  rooms,  museum,  and  dra\Ting  office,  machinery, 

ussay,  laboratory,  aud  (U-iiartimntal  library. 

The  geological  dt'parliiu'nt  on  tlic  second  floor  contains 
laJMratories  for  pabTontology,  petrology,  uiincralogy, 
economics,  and  roci<  cutting,  a  museum  80  ft.  by  40  ft., 
elementary  laboratories,  large  drawing  office,  and  research 
room. 

The  engineering  <lepartment  will  occupy  the  whole 
ea.st  block  on  all  floors.  t)n  the  lower  floor  is  a  hydraidie 
laboratory  180  ft.  by  4ti  ft.,  the  equi|)nicnt  fur  which  is 
being  provided  by  Mr.  G.  Hawkslcv.  Tliei-e  will  also  be 
large  top-lighted  court.s,  112  ft.  by  102  ft.  anil  112  ft.  by 
42  ft.,  to  accommodate  extensions,  testing,  and  other 
engini-ering  plant. 

The  other  floors  will  consist  of  lecture  rooms,  class 
rooms,  professors'  rooms,  and  drawing  and  examination 
rooms  for  the  various  departments  as  may  be  from  time 
to  time  requii-ed — such  as  railway  and  traction  engineering, 
naval  architecture,  and  bridge  construction. 

It  is  hi>ped  to  provide  a  students'  union  on  the  plot 
wiiich  lies  to  the  north  of  Prince  Consort  Road.  This 
buildiiip  will  contain  on  the  ground  floor  a  lounge  hall, 
large  (lininy  room,  and  kitchcn.s,  sincikinn  nxirn.  ladies", 
guests',  and  committee  nionis.  On  the  \ii)i)<'r  flo"r  will  be 
proN'ided  a  large  concert  and  debating  room,  to  Ik*  used  also 
as  g^'nlnasium,  library,  and  reading  room,  and  rooms  for 
staff  with  a  separate  entrance. 


INTERNAT10X.4L   EXHIBITIOX.   UIU'.'^SKLS,    lilio. 

The  British  Section  of  the  International  Exhibition,  lo 
be  held  next  year  in  Brussels,  from  May  to  Odobcr,  is  in 
charge  of  a  new  Department  of  the  Hoard  of  Trade, 
which  furnishes  the  following  information  : — The  Royal 
Commission,  of  which  the  Prince  r.f  Wales  is  the 
President,  has  its  offices  in  Queen  Anne's  Chambers,  30, 
Broadway.  Westminster.  The  Chairman  is  the  Earl  of 
Lytton.  and  the  Vicc-Chairman  Sir  Swire  Sniith.  Com- 
mittees have  been  fornuil  for  the  various  staj)lc  industries 
and  for  groups  of  allied  industries.  Mr.  1".  F.  Wintour, 
the  British  Commissioner  General,  is  ajiproaching  all  the 
staple  trades  of  the  country  with  a  view  to  secure 
an  exhibit  showing  the  sco|>e  and  real  importaoee  of 
British  manufactures. 

A  prominent  position  in  the  Exhibition  i  has  been 
secured  for  the  general  section  :  visitors  must  pass  throuch 
th.'  British  (ialleries  to  n'ach  those  of  Gernmny.  the  I'nited 
States,  France,  Italy,  ami  other  nations.  In  the  Machinery 
Hall  a  space  of  20:1.410  square  feet  has  been  allotted 
to  Great  Britain  in  the  centre. 

Except  in  the  case  of  machinery,  the  only  charge  made 
within  the  Exhibition  itself  is  a  low  charge  for  .space  :  and 
tenders  will  l>e  obtaine<l  from  Belgian  contractors  for  the 
installation  i>{  machinery.  This  charge  for  space  covers 
the  provision  of  sliowcases,  the  cost  of  the  general  decora- 
tive scheme,  the  handling  of  exhibitoi-s'  goods,  and  the 
pubhcation  of  a  catalogue  in  French  and  Knelisli. 

"  Handling  "  means  that  officials  of  the  Commission 
will  take  delivery  of  packages  at  the  Exhil)ition  entrance  ; 
unload  and  place  them  on  the  space  allotted  ;  take  away, 
store,  and  return  the  packing  cases;  and  i-e-load  at  the 
close  of  the  Exhibition.  Further,  the  Commissioners  will 
provide,  free  of  cost,  as  far  as  pos.sible,  an  ade<(uate  supjilv 
of  unskilled  labour  to  assist  exhibitors  with  the  installation 
of  their  goods.  Ma<-hinery  will  invohc,  of  course,  the 
additional  cost  of  foundations  and  shafting;  that  of 
nuiin-switches,  safety  fuses,  and  motoi-s  for  electricity, 
stop- valves  for  steam,  and  valves  and  motors  for  water ; 
and  that  of  the  jwwer  u.sed  for  driving.  Crane  power  is 
free  of  charge. 

.Showcases  in  a  uniform  style  will  be  provided  for 
exhibitors  in  tlie  Briti.sh  Section.  Exhibitors  are  not 
requin'd  to  use  these  eases,  or  any  ca-sc.  They  may  i>rovide 
their  own.  so  long  as  these  are  not  destructive  to  the 
nntliinal  s<'heme.  But  the  provided  cases  may  be  had 
in  all  sizes  and  for  all  positions,  and  they  are  dust-proof 
and  maili'  nf  seasoned  mahogany.  Samples  may  be  seen 
at  the  offices  of  the  Royal  Commission.  ,'iO,  Broadway, 
Wcfltminster. 


The  tariff  of  ch'irgcs  for  space  is  as  follows : — 

Per  sq.  ft 


Including  the  use  of  an  isolated  showcase,  or 
part    of    a    ease    having    more    than    one 
frontage  . .  . .  . .  . .  . .      (i     0 

Including  the  use  of  a  wall  case         . .  4     0 

Including    the    use   of   a    platform    and    orna- 
mental fa^'ade  without  glass  .  .  ..40 

Including  the  use  of  a  platf<irm  only  . .      2     0 

( In  wall  or  screen  . .  . .  . .  . .      2     U 

In   the   Machinery   Hall,   including  the  use  of 

platform  and  hand  railing  where  n:quirc<l     2     0 

Motile  power. — The  Koyal  Commission  will  defray  Iwl 
the  charges  made  for  motive  power  bj  the  Belgiu 
Administration,  on  all  machinery  driven  to  illustrab 
)iroccsses  of  manufacture.     Thus  exhibitors  will  ]>ay  : — 

For  steam  (i:i.3  lb.  pressure),  i  centime  per  kilogramme 

For  gas .".      Is.   3d.   jwr  ItXH)  fcot 

Electricity  (2  by  220  volts  continuous),  Hd.  per  kilowati 

liour. 

Water  will   be  supplied   free  for  |mm|is  or  condensci 
The  charge  for  puivr  water  in  llic  Machinery  Hall  will  U 
Is.    lOld.   j)er   1000  gallons  (.W  lb.   pressure"),  and  in  t^ 
Industrial  Hall  Is.  8d.  }H'r  1000  gallons  for  domestic  uj 
lOd.  for  industrial  pur]ioses. 

Not  only  will  there  be  crane  |K>wer.  but  the  laying  a 
foundations  by  Belgian  contracloi's  will  be  sup'rintendet 
by  a  competent  engineer  employed  by  the  Rnyal  Comi 
mission.  With  the  above  parliculai-s,  the  railway  ant 
shipping  freights,  and  the  contractors'  tender,  an  uxbibitoi 
of  machinery  can  make  his  calculations  with  a  degree 
confidence  not  hitherto  possible. 

Other  facilities. — The  special  catalogue  for  tho  Britid 
Section,  published  in  English  jind  French,  will  give  a  llM 
insertion  of  twilv,  ines ;  the  general  catalogue  a  {M 
insertion  of  four  shorter  lines.  j  I 

All  necessary  steps  will  be  taken  by  the  Belgian  (ioTamj 
nient  fur  the  protection  in  Belgium  of  inventions,  indusf 
<lesigns,   and  trade  marks. 

A  suite  of  rooms  will  be  ))rovided  for  exhibitors'  agcnl 
There  will  be  a  reference  Ubrary  and  a  staff  of  high-cl 
interpreters  attached  to  the  establishment,  and  it  will 
furnished  with  all  the  necessary  equipment  for  transaci 
of  business,  correspondence,  and  so  forth. 

liiduml  tran.'<]iorl. — The  Belgian  State  Railways,  chaid 
ing  fidl  rales  on  the  outward  journey,  will  return  exhibltl 
to  their  termini  fre'C  of  charge.  The  British  railwiQ 
comijanies  will  make  a  reduction  of  ."lO  ))er  cent,  on  retumatJ 
exhibits  not  sold,  and  travelling  by  the  same  route  to 
station  from  which  they  were  sent  out.  Twelve  shipni|i|i 
companies  have  also  agreed  to  this  50  per  cent,  reduof — 


London  Section. 


.  I 


McdxHij  luM  at  liurlington  /louse  uii   Mnndivj.  June  lOi 
1000. 


DR.   .1.    I.EWKOWITSCH  IN  THE  rilAIR. 

DISCUSSION     ON     INDUSTRI.AL     FELLOWSHIPS 

Prof.  Robert  K.  Duncan  (University  of  Kansas) 
in  opening  the  cliseus-sion,  said  that,  m  an  article  in  tin 
"North  American  Review"  for  May,  1007,  and  later  ii 
a  work  ("  The  Cliemistry  of  Commerce,"  Hnrix-rs)  infenilei 
to  draw  the  attention  of  Amerienn  manufacturers  to  Ihi 
applicability  of  mofleni  science  to  industri.il  oiwralions 
he  had  advocated  the  establishment  of  Industrin 
Fcllo\vships. 

I        Tt   wa-s  not   the   function    of  n    professor  of  industrin 

j  chemistry  in  a  University  to  establish  courses  and  luborn 
tories     for     umlergradnnles     who    propose*!    to     lieconu 

'  chemists.  (Nirrent  industrial  practice  was  always  aheai 
of  the  text  book,  and  laboratories  of  industrial  cfiemistrv 

I    notwithstanding     all     their     ajiparatus    an<l    small    Bcali 
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processes,  failed  to  teach  adequately,  and  gave  the 
student  an  exaggerated  idea  of  hjs  xitility  in  factory  life. 
Moreover,  tliis  teaching  was  obtained  at  the  expense 
of  pure  chemistry  and  cidture,  for  by  taking  industrial 
chemistry,  the  student  must  sacrifice  some  physical 
chemistry,  organic  chemistry,  and  analysis,  to  say  nothing 
of  cultural  studies. 

The  coiulition  of  American  manufacture  in  respect  of 
chemical  progress  and  efficiency  had  been  bad.  A  wealth 
of  raw  material  ready  to  hand,  an  excessive  tariff,  a 
facility  for  business  intrigue  wliich  compensated  for  waste 
in  the  factory  by  coml)inations  to  ehminate  competition, 
and  the  needs  of  an  expanding  and  not  too  jiaiticular 
population,  all  these  had  combined  until  a  few  years  ago  to 
cause  waste  in  manufacture.  Then  came  over-production, 
in  liusiness  intrigue  there  was  no  niore  to  learn,  raw 
material  had  accumulated  in  the  hands  of  a  few,  and  the 
tariff,  high  as  it  was,  could  no  longer  exclude  many  goods 
iiimlc  imder  scientific  supervision,  and  was  moreover 
itself  in  unstable  equilibrium.  American  manufacture 
was  aj)]n-oaching  a  crisis,  and  began  to  realise  that  safety 
lay  only  in  efficiency.  To-day,  few  men  had  any  idea  of 
the'  ever-increasing  anxiety  of  the  American  manufacturer 
to  secure  factory  eificiency.  Already  the  supply  of 
research  chemists  was  inadequate,  and  during  the  next 
five  years  tlie  need  must  increase. 

At  the  present  moment,  the  American  manufacturer 
— with  certain  notable  exceptions — had  neither  the 
knowledge  nor  the  experience  requisit<->  to  establish 
gucccssful  scientific  research.  He  did  not  know  what 
his  problems  were  nor  their  relative  importance,  what 
kind  of  knowledge  or  what  men  were  required  to  solve 
these  problems ;  nor  how  to  judge  the  qualifications 
of  the  men  available  for  his  purpose.  He  could  not 
estimate  a  proper  expenditure  for  laboratory  sjiace  and 
supplies  or  for  the  libraries  which  such  men  would  require, 
nor  conld  he  co-ordinate  their  work  with  the  factory 
operations,  or  the  work  of  one  with  another,  so  that  they 
might  l)e  mutually  helpful.  Finally,  lie  did  not  know 
how  to  systematise  the  work  of  his  .scientific  staff,  how- 
to  estimate  their  progress  as  an  indicator  of  real 
efficiency,  nor  how  to  treat  a  man  of  science  in  giving  him 
either  power  or  trust.  This  last  was  responsible  for  the 
f-ailure  of  mucli  .American  factory  research,  the  condition 
of  the  rcsearcli  chemist  in  an  American  factory  being  often 
actually  pitialile. 

The  aliovc  considerations  were,  taken  together,  respon- 
sible for  a  scheme  by  which,  in  a  spirit  of  sympathetic 
co-operation,  the  University  and  the  manufacturer  might 
both  profit,  and  the  public  through  both.  This  scheme 
of  Industrial  Fellowships  had,  dining  the  last  two  years, 
undergone  a  somewhat  notable  development,  not  only  in 
the  nmnber  and  value  of  the  Fellowships  established, 
but  also  in  the  increased  advantages  for  the  University 
which  had  been  obtained  from  the  donors.  It  made  no 
])retension  uf  having  reached  its  ultimate  development ; 
all  that  could  be  said  was  that  it  had  shown  more  strength 
than  weakness  in  every  one  of  its  constituent  factors. 

Most  of  the  Fellowships  so  far  established  had  arisen 
through  letters  of  inquiry  from  without.  Owing  to  the 
fact  that  they  had  no  relation  to  ordinary  Fellowships, 
and  that  the  scheme  was  essentially  a  new  one,  it  ha<l  been 
thought   a<lvisalile   to   estalihsh   them  at   intervals. 

Profiting  by  experience,  the  scheme  had  undergone 
:i  natural  evolution.  While  wholly  experimental  and 
tentative,  two  years'  experience  of  its  working  seemed  to 
show  that  tills  form  of  relation  between  the  University  and 
industry  was  to  the  advantage  of  all  concerned.  The  tenure 
of  all  Fellowships  was  for  two  years  ;  but  one,  which  was 
to  ex])ire  shortly,  was  to  be  continued  at  double  the  value 
for  three  months,  at  the  end  of  which  time  the  donors 
would  either  take  the  Fellow  and  his  process  into  the 
factory,  or  continue  his  Fellowship  through  a  third  year 
at  the  enhanced  rate ;  and  in  another  case  the  donors 
had  already  indicated  their  intention  to  continue  it 
throughout  a  third  year. 

There  had  been  so  far  accepted  by  the  University  of 
Kansas  tlic  follmvirig  Fellowships  : — 

1.  .\n  investigation  into  the  chemistry  of  "  laundering," 
with  the  object  of  saving  laundci-cd  fabrics  ;  S.'iOO  a  year, 
together  witli   10  ]ier  cent,  of  the  net  profit.s. 


2.  A  search  for  a  new  diastase,  with  an  attempt"  to  make 
a  new  fodder  upon  scientific  principles  ;  S500  a  year 
and  10  per  cent,  of  the  gross  proceeds  for  three  years. 

3.  Utihsation  of  the  constituents  of  waste  buttermilk, 
primarily  casein,  and  secondarily,  lactic  acid  and  luilk 
sugar  ;  S500  a  year  and  10  per  cent,  of  the  net  ))rofits. 

4.  An  investigation  into  the  cheniistry  of  baking, 
established  by  the  National  .Association  of  Master  Bakers, 
with  the  object  not  only  of  improving  the  chemistry  of 
bread,  but,  as  well,  of  providing  for  the  association  a 
trained  expert  upon  whom  they  could  afterwards  rely; 
.?500  a  year,  together  with  a  sum  to  be  settled  liy 
arbitration. 

.").  -In  investigation  into  the  constituents  of  crude 
petroleum  ;  81,000  a  year,  and  10  per  cent,  of  the  net 
jirofits. 

1).  Improvement  in  the  enamel  upon  enamcl-lined  steel 
tanks ;  .81,300  a  year,  together  with  an  additional 
consideration   to   be   decided   upon   later. 

7.  An  investigation  into  the  relation  between  the  optical 
jiroperties  of  gla.ss  and  its  chemical  constitution  ;  81. .WO 
a  ye.ar  and  10  per  cent,  of  the  net  ])rofits. 

8.  The  discovery  of  new  uses  for  Portland  cement  and 
of  improvements  in  its  manufacture  :  .SI, .500  a  year  and  a 
large  additional  consideration  dependent  upon  success. 

0.  An  investigation  into  certain  glands  of  decp-sca 
mammals  ;  81,500  a  year  and  an  additional  consideration 
to  be  decided  upon  by  arbitration. 

10.  The  discovery  of  new  utilities  for  ozone  ;  82,000 
a  year  and  10  per  cent,  of  the  net  profits. 

The  Fellows  for  Nos.  7  and  8  had  not  yet  been  selected, 
and  Fellowships  Nos.  9  and  10  were  assured  but  not  yet 
estalilished. 

It  must  be  borne  in  mind  that  the  Fellowships  differed 
from  one  another  owing  to  the  circumstances  and, 
occasionally,  to  the  indiosvncrasics  of  the  donors.  The 
scheme  in  its  present  state  might  perhaps  best  lie  under- 
stood by  presenting  the  following  specimen  of  an  agree- 
ment thereunder,  for  example  Fellowship  No.  7 : — 

Memorandum  of  Agreement. 

"  For  the  purpose  of  promoting  the  increase  of  useful 
knowledge,  the  University  of  Kansas  accepts  from  the 
A.B.C.  Glass  Co.,  having  head  offices  at  New  York,  the 
foundation  of  a  t?niporary  industrial  scholarship  to  be 
known  as  the  A.B.C.   Fellowship. 

"  It  is  mutually  understood  and  agreed  that  the 
conditions  governing  this  Fellowship  shall  be  as 
follows  : — 

"  The  exclusive  purpose  thereof  is  an  investigation  into 
the  optical  projiorties  of  glass  in  relation  to  its  chemical 
constitution,  to  the  furtherance  of  which  the  holder  shall 
sive  his  whole  time  and  attention,  with  the  exception  of 
three  hours  a  week,  which  he  shall  give  to  work  of  instruc- 
tion in  the  chemical  department. 

"  The  Fellow  shall  be  appointed  by  the  Chancellor  of 
the  University,  the  Director  of  the  Chemical  Department, 
and  the  Professor  of  Industrial  Chemistry  ;  he  shall  have 
made  previously  a  reputation  in  research ;  he  shall 
be  a  member  of  the  University,  and  shall  pay  all 
regular  fees  with  the  exception  of  fees  for  laboratory 
and  supplies,  for  which  the  instruction  given  liy  him  shall 
be  taken  in  lieu,  unless  in  the  opinion  of  the  appointers 
his  demands  become  excessive,  in  which  case  the  donor 
shall  reimburse  the  University,  he  shall  work  under 
th(^  direction  and  advice  of  the  Professor  of  Industrial 
Chemistry  ;  and  he  .shall  forward,  periodically,  through 
the  Professor  of  Industrial  Clieinistry,  reports  of  the 
progress  of  his  work  to  the  A.B.C.  Glas.-i  Company. 

"For  the  support  of  this  Fellowship,  which  shall  extend 
through  a  period  of  two  years  from  the  date  of  appointment 
of  the  Fellow,  the  A.B.C.  Class  Company  agrees  to  pay 
8l,"i00  per  year,  payable  annually  to  the  I'ni versify  on 
t  lie  date  on  which  thcFellow  begins  work  at  the  University. 
This  sum  sh.all  be  paid  by  the  University  in  monthly  instal- 
ments to  the  holder  of  the  Fellowihiii. 

"  Anv  and  all  discoveries  made  by  the  Fellow  during 
the  tenure  of  this  Fellowship  shall  become  the  property 
of  the  A.B.C.  Glass  Com]iany.  subject,  however,  to  the 
payment  by  them  to  the  Fellow  of  ten  (10)  ]^r  cent,  of 
the  net  jirofits,  to  be  commuted  at  the  desire  of  i-ithcr  ]iarty 
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through  the  arbitration  provided  for  herein,  arising  from 
such  discoveries,  it  lieing  undcrstoo<l  that  the  Fellow 
shall  bo  reganled  as  the  inventor.  At  any  time  durine 
the  tenure  of  his  Fellowshi]'  the  holder  shall,  at  the  option 
of  the  donor,  take  out  patents  at  the  expense  of  the  donor 
on  condition  that  iit  the  time  of  making  application  there- 
for he  shall  assign  his  right  to  the  donor  luider  the  conditions 
of  this  agreement.  At  or  before  the  expiration  of  the 
Fellowship,  the  business  services  of  the  Fellow  may  be 
secured  by  the  A.B.t".  Glass  Company  for  a  term  of  three 
years  on  con<lition  that  the  terms  of  such  services  arc 
satisfactory  to  both  ]mrtiis  at  interest. 

"  In  the  event  of  any  disagreement  between  the  donor 
and  holder  of  this  Fellowship,  it  is  understood  and  agreed 
that  the  Chancellor  of  the  University,  or  one  whom  he 
may  appoint,  shall  act  as  arbiter  as  to  all  matters  of  fact, 
that  his  decisions  shall  Ik-  binding  upon  the  parties  at 
issue,  and  that  thev  shall  obtain  sueh  decision  liefore 
having  recourst'  to  tLe  courts. 

'"  It  is  also  understoo<l  and  agi-ecd  that  during  the  tenure 
of  this  Fellowshi]!  the  holder  may  ])ublish  such  resnlts 
of  his  investigation  as  do  not.  in  the  opinion  of  the 
Company,  injure  its  interests,  and  that  on  the  exjiiration 
of  the  Fcllowshij)  the  hoMer  thereof  shall  have  completed 
a  comprehi'nsive  monograph  on  the  sulijert  of  his  research, 
containing  both  what  he  and  others  have  been  alile  to 
discover.  A  copy  of  the  monograph  shall  be  sent  to  the 
A. B.C.  Class  Company,  and  a  copy  shall  be  signed  and 
placed  in  the  archives  of  the  University  until  the  expiration 
of  three  years  from  that  date,  when  the  University  shall 
be  at  liberty  to  puMish  it  for  the  use  and  benefit  of  the 
j)eople. 

"  Signed  on  behalf  of  the  University  of  Kansas. 


Date 

"  Signed  on  behalf  of  the  A.B.C.   tilass  Comjmny. 


"Date " 

Some  of  the  advantages  accruing  from  these  Fpllowshi)iK 
were  that  the  University  gained  increased  opportunities 
of  promot  ing  research  ;  it  obtained  tlu-ee  hours  a  week  of 
gra'uitous  instruction  from  men  of  ability,  knowlc<lge, 
and  enthusiasm  ;  the  Chemical  Dejiartraent,  in  particular, 
obtained  the  catalytic  influence  of  these  men.  The 
nmnufacfurer  obtained  the  advantages  of  enormously 
increased  laboratory  facilities  ;  adequate  library  facilities, 
a  most  imiiortaiit  advantage,  the  lack  of  which  had  s<'riously 
ham))ered  umch  factory  research  ;  consultative  advan- 
tages, for  the  Fellow  appointed  lyis  at  liberty  to  question 
sjwcialists  in  the  different  fields  of  chemistry,  or  in  other 
fields  of  scientific  knowledge  ;  complete  freedom  from 
supcrvisional  responsibility  over  the  work  ;  and  on  the 
termination  of  the  Fellowship,  the  services  of  a  man 
educated  to  his  pirticular  need.'s.  The  Fellow  obtained  all 
the  foregoing  advantages  ascribed  to  the  manufacturer, 
and  in  addition  the  all-important  sympathetic  co- 
opTation  of  the  manufacturer,  together  with  inside  know- 
Icrjge  of  the  factory  processes,  and  the  University's 
environment  sympathetic  to  research;  also  a  freedom 
fron\  all  petty  interferences  and  jealousies  of  shop  people, 
and  the  pot-shot  judgments  of  factory  officials.  Finally, 
if  hi'  proved  worthy  of  it,  he  obtained  a  position  for  which 
he  had  become,  thro\ieh  his  training,  peenliaily  <|iialili(d. 

Since  at  the  end  of  three  years  all  work  done  under  any 
Fellowship  must  bo  published  free  to  the  public,  the  public 
tlius  obtained  now  implements  of  civilization.  It  was  onlv 
through  the  industries  that  any  useful  discovery  went  to 
till'  |>cople.  The  in.-^'rtion  of  this  clause  had  been  occa,sion- 
nlly  resisted  for  a  time,  but  the  donor  had  always  in  the  end 
acquiesced,  when  it  was  pointf'd  out  that  a  really  (irogres- 
sive  manufacturer  would  find  three  vears  a  sufficient 
rtart 

Since  this  whole  scheme  depended  upon  sympathetic 
co-operation,  it  eoidd  only  Iw  carried  out  through  a 
Professor  who  regarded  it  as  a  sacred  triLst.  It  waa, 
therefore,  positively  necessary  that  the  Profi-ssor  of 
Industrial  Chemistry  should,  .sn  far  as  any  material  sense 
was    concerned,    gain    absolutely   nothing,    otherwise    his 


donors  would  not  trust  him  with  the  details  of  their  secret 
processes,  nor  would  liis  Fellows  trust  him  with  theit^ 
progress. 

The  Cll.tlKM.KN  said  they  must  all  admire  the  modesty  I 
aa  also  the  earnestness  with  which  Prof.  Duncan  had  putj 
his   scheme    forward.     Ho    was   evidently   an   enthusiast  j 
who  wished  to  do  the  iM'St  for  the  young  chimist  and  the  i 
benefit  of  humanity  at  large.     (If  course,  the  maiuifactui-er 
was  bound  to  1k'  lM'nelite<l  as  wi'll.  Prof.  Duncan  had  s]Hiken 
of  the  American  manufacturer  as  he  knew  him,  and  no 
doubt  he  dill  know  him.     Those  members  of  the  Society 
who  had  Ik'cu  in   .Amcrici   would  enilorso  liLs   view,  for, 
however   far    advancwl    the    chemical    manufacturers    in 
America    might     be    in    handling    materials,    so    far    as 
the  chemistry  was  concerned  in  liMit  they  were  much  Ix'hind 
England.     In    that   respect    they    in    Kiigland   bad    little 
cause     to     bo     afraid     of     the     American    manufacturer. 
If  he  ma<ie  small  prolits  |m  r  ton  nf  product  b\it  cmdd 
multiply  them  by  hundreds  and  tbimsands.  he  migbl    I"' 
successful  for  a  time,  but  not  in  the  hmg  run.      He  iiii;.'iit 
even  for  8<ime  time  try  to  pi-oteet  himself  by  a  tariff,  iiiid 
get  OS  much  ivs  he  could  out  of  his  fellow-countrymen,  bati 
that  system  could  not  go  on  for  ever.     In  fact,  the  tan"" 
hatl  done  great  service  in  ])ointiT)g  out  wheii'  the  wcakue 
lay.     This  unselfish  scheme  into  which  the  author  of 
paper    threw    all    bis    individiuility    and    knowledge 
bound  to  leatl  to  gc»od  results,  and  the  yoiinger  membed 
should  get  into  touch  with  Prof.  Dimcan,  tiecausi'  lie  ha 
come  over  to  Euroix-  with  the  view  of  offering  a  number! 
these  Fellowships  to  English  chemists.     Anyone  who 
willing  to  risk  some  time,  and  was  able  to  trust  to  bis  on 
capabilities,   should  try  and   obtain   one.     Prof.    MeldokJ 
was   unfortunately    prevented    foun    l«ing    pri'sont    th 
night,  but  wished  it  to  be  known  that  he  was  strongly  id 
favour    of    advancing    chemical    industry    by    Industr 
Resear<^h  Scholarshi])s. 

Dr.  E.  Divers  |K)inted  to  the  importance  of  the  fa 
that   manufacturers  had  accepte<i  this  scheme,   and 

shown    themselves    willing    to    work    it.     Many   chen 

who  had  felt  for  years  the  great  nee<l  for  just  sueh  a  mattaCil 
had  feaiifl  the  ca.se  to  Ik-  almost  hopvle.'is.  iKcause  manH-l 
faeturers   were  not    to   Ix-  found   who   would    trust    th 
affaire  in  the  hands  of  someone  over  whom  they  batl 
sufficient   control,  or   outlay  money  on   an    investigati 
the  results  of  which  were  very  uncertain.     But  lliey 
now  learnt   that   they  had  only  to  act  on  the  lines 
down  by  Prof.   Duuian  to  find  themselves  able  to 
out  what  was  so  important  for  all  mir  leehnioal  scho 
and   colleges.     They    now   saw   that    it    «.is   possible, 
Kansas  at  any  rate,  to  get    Fello«  ships   endowed,  eT 
well    endowed,    which    gave   admiral>le    op|>ortimitiee 
young  men  of  promise,  to   investigate  and  to  work  up 
problems   in   chemical   technology   with   confidence, 
could  they  discover  anything  of  value,  a  career  would 
opened    to    them.     The    scheme    presentiyl    a    promis   _ 
method    for    the   development    of    technical    institutions,' 
and  he  congratulated  Prof.  Duncan  upon  itK  inauguration, 
and   upon   the    success    which   had    so    far    attendivi    it 
There  could  be  no  doubt  from  what   Prof.   Duman   had 
said   that  greater  success  would  follow,  and   he  thought 
the  scheme  might  bo  imitated  in  this  country  with  eveij- 
prosiXK't  of  su<'cess. 

Dr.  H.  W.  WiLKY  said  there  were  two  points  of  view 
with  regard  to  industrial  education  :  .Should  the  Sl»\i- 
underlaKo  the  industrial  education  of  its  citizens,  or  let 
the  citizens  take  care  of  themselves?  Tlicie  two  fxiint" 
of  view  were  well  illustrated  by  the  two  countries  tJreai 
Britain  and  the  United  .Stales.  The  Unilinl  .States  had 
become  essentially  a  paternal  (Jovemment.  the  view  held 
being  that  the  .'<tat«  should  d(i  practically  everything  j 
while  in  this  country  it  .seemed  to  be  hi'lcj  that  the  individual 
should  take  care  of  hintself  and  serve  the  .State,  while  in  th. 
United  .Stat"S  the  State  was  snppose<l  to  serve  the  indi 
vidual  anil  the  citizens.  .\t  the  time  of  the  Civil  War.  when 
one  might  have  thftught  that  all  eiu*rgies  wnuld  l>e  tumci 
to  milit.'iry  affairs,  thi*  foimdations  *»f  inrlustrial  education 
were  laid.  In  1S(>2  an  Act  was  pas.'ied  in  (Vmgn'.'w  giving 
to  each  Stale  a  certain  part  of  the  public  domain  corn'" 
ponding  to  its  population  ;  so  that  for  each  memliei 
of  Congress  and  member  of  the  Senate,  a  certain  amount 
of  public  lands  was  devoted  to  each  Stale  for  the  pur|)Ose 
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of  beginning  industrial  education.     This  was  first  of  all 
intended  to  bo  agricultural,  but  at  the  same  time  it  was 
provided    that    instruction    should    be  given  in  the  arts 
and    industrial    science    and     also    in     military    tactics. 
Tlie  States  could  accept  or  reject  those  grants  as  they    ; 
thouglit    tit.   and,    in    point   of   fact,   all   the   States   had 
accepted  the  grant.     Some  States  had  administered  the 
trust  with  great  financial  success,  so  that  now  they  had 
a  very  large  income  from  the  public  lands  ;    for  instance. 
New  York,  which  received  the  largest  amount,  had  kept 
its  lands  and  leased  them,  while  other  States  sold  them. 
The  State  of   Indiana,   of  which   he   was   a  citizen,   sold 
the  whole  of  the  land  for  60  cents  an  acre,  though,  had 
it  retained  those  lands  till  now,  it  could  have  got  an  annual 
rent  out  of  them  of  at  least  an  equal  amount.     Tliis  was 
the   beginnmg   of   industrial   education   in   America,   and 
every  State  now   had   an  Agricultural   College  in   which 
were  taught  the   mechanical   arts  of  all  kinds  and   also 
military  science.       Having  founded  these  schools.  Congress 
procetxlcd  to  found  Agricultural  Experimental  Stations  in 
every  State,  and  large  grants  of  money  were  made  to  them 
annually  ;    and  at  present  $20,000  a  year  was  granted  to 
each  State  for  agricultural  education  annually  and  826,000 
for    Experimental    Stations.       These    funds    were     well 
utilised.     What  was  the  result  ?     These  young  men  were 
engaged  for  industrial  purposes  even  before  they  got  their 
diplomas.     Scarcely   one    ever   graduated    who    had    not 
already  a  situation  in  view.     They  at  once  began  their 
industrial  activity  ;    they  did  their  work  well,  and  made 
good  the  result  of  their  training.     Thanks  to  the  generosity 
of  the  late  Mr.  Ma«kay,  Harvard  University  had  founded 
a  school  of  applied   science   which  no   one   was  allowed 
to    ent«r    who    did    not    hold    a    degree    equivalent    to 
that    of    B.Sc.     or    B.A.      It    was,    in    fact,    a    school 
where    they    would    only    take    trained    men    and    give 
them     additional     training     in      the      higher     branches 
of  applied  science.     That  seemed  to  Iiim  one  of  the  marks 
of  progress  in  America.     They  not  only  wanted  to  train 
the  mass  of  mankind  to  do  industrial  work,  but  to  give 
a  chosen  few  the  very  highest  training  wliich  could   be 
given  to  a  young  man  to  fit  him  for  success  in  industrial 
life.     The   school   was   only   just   organised,    and    it   was 
too  early  to  say  what  it  could  do,  but  the  first    branch  it 
had   organised   was   that   of   Forestry,    having   bought   a 
large  area  of  forest  land  where  it  took  graduates  from 
other   schools   and   taught   them   the   applied   science   of 
forestry.     It  had  schools  of  applied  science  in  agiiculturc 
and  also  in  veterinary  science,  in  electro-chemistry  and 
civil  engineering,  all  fully  organised,  and  they  would  soon 
be  full   of   students.      Thus   in   America   they   not   only 
had   the   State   generally   supporting   industrial   training, 
but  the  individual.     This  meant  that  in  the  race  for  success, 
that  nation  was  going  to  be  foremost  which  trained  its 
y  iung  men  best.     Up  to  this  time  America  had  not  been 
a   scientific   country.     When   he   was   young,   they   came 
ti)    Europe   for   scientific    trainmg,    but    now    crowds    of 
Europeans   were   coming  to   America  for  that  purpose — 
the  balance  of  trade  had  turned  in  their  favour,  because 
'   they  were  offering  the  most  abundant  prizes  for  applied 
'  chemistry   and   other  sciences   which   could   be   found   in 
the  world.     That  was  the  hope  of  American  industry  of 
'  all  kinds,  the  training  of  the  young  men,  in  agriculture 
■   first  and  then  in  a]iplying  science,  to  manufac^turcs.     They 
had  a  country  rich  in  raw  material,  with  abundant  energy 
and  enterprise :    and   they  had   money :     but  now   they 
were  going  to  have  science  and  skill.     He   lielievcd  that 
every  natural  resource  was  now  taken   up,  but  it  was  not 
going  to  put  an  end  to  their  yirogress.     They  were  going 
along  and  were  not  going  to  rest  content  until  they  could 
.  all  grow  30  Imshels  of  wheat  |)er  acre,  as  they  did  in  this 
country.     They  had  no  more  acres  to  ctiltivate,  but  they 
\m\   enterprise   to   make   the   acres   they   had   more   pro- 
ductive, and  that  was  what  applied  science  would  do  in 
all   branches   of   production.     They   did   not   want   more 
hands,    but   they    would    make    the   hands    more   skilful. 
So  far  as  the  production  of  food  and  clothing  was  con- 
Miiicd.   the   capacity   of   the   mouth   remained  constant, 
wliile  tlie  capability  of  the  hands  was  constantly  increasing, 
and  we  had  two  hands  to  one  mouth,  so  that  there  was 
'  no  need  to  look  forward  to  any  disaster  to  the  month  of 
the  future — the  hands  wotild  take  care  of  it. 


Dr.  Robert  Mond  said  the  question  of  how  to  brin" 
the    higher    University  education  into   closer   tetuch  with 
actual    manufacturing     operations    was    one    which    had 
occupied    all    University    Professors    and    manufacturers 
ever   since   there   had    been   any.     It   was   an   extremely 
dirticult  question  to  solve,  and  the  difficulty  lay,  as  Prof. 
Duncan  had  pointed  out,  in  the  fact  that  it  must  remain 
so  entirely  a  question  of  personality — of  the  personality  of 
the  manufacturer,  the  professor,  and  the  research  student. 
Every  industrial  question  which   had  to   be  submitted   to 
research   work  required  and  opened  out  a  large  number 
of  new  lines  of  research,  and  it  was  impossible  to  say  before- 
hand whether  the  information  thus  conveyed  was  in  a  fit 
state  for  publication,  or  whether  it  was  advisable  from  the 
manufacturing  point  of   view    to  make  it  public  or  not. 
That  was  the  fundamental  difficulty.     The  manufacturer 
was  faced  with  a  large  number  of  questions  wliich  might 
appear  to   be  entirely  academical,  but  would  cease  to  be 
academical  as   soon  as  he  tried  to  experiment  with  them 
or  asked  anybody  else  to  do  so.     This  had  always  been  one 
of  the  great   stumbling-blocks  in  the  way  of  getting  the 
University    Professor    and    the    manufacturer    to    work 
together.     The  manufactm'er  was  always  working  in  the 
dark,  not  knowing  from  day  to  day  what  was  going  to  be 
the  industrial  application  of    the  most  impossible-lookmg 
piece  of  scientific  research.     It  branched  out  in  all  possible 
directions.     One  might  start  upon  what  appeared  to  be 
a  clearly  defined  line  of  research,  and  might  run  into  all 
kinds  of  difficulties,  with  regard  to  apparatus,  which  had 
to  be  solved  in  order  to  continue  the  work,  and  in  the 
solution  of  that  difficulty  an  entirely  new  thuig  might  be 
discovered.     For  instance,  the  whole  of  the  nickel  carbonyl 
process  which  his  father  had  discovered  was  based  on  the 
fact   that  the   nickel   valves   of   his   ammonium   chloride 
process  became  coated  with  a  black  deposit,  the  examina- 
tion of   which  put  them  on   to   the  track  of  the   nickel 
carbonyl  process.     Supposing  there  were  some-one  working 
on   ammonium   chloride   research,    who   got   hold   of  this 
powder,  and  began  working  on  it.     The  employer  could 
not  by  any  possibiUty  claim  the  benefit  of  this  new  process, 
to  which  he  had  no  moral  claim.     It  would  be  entirely  the 
work  of  the  investigator,  and   he   defied  any  University 
Chancellor  to  arbitrate  successfully  as  to  what  claim  the 
employer   would   have   against   the   research   chemist,   or 
what  the  research  chemist  would  have  on  him  as  to  the 
property  in  the  invention.     He  heartih'  congi-atulated  the 
members  of  the  Society  in  Kansas  in  having  succeeded  in 
obtaining  the  services  of  a  personality  like  Prof.  Duncan, 
who  was  capable  of  differentiating  these  things.     When 
they  were  able  to  secure  such  men  to  arbitrate  between 
them  and  to  work  in  harmony  they  would  progress  at  a 
much  more  rajiid  rate.     It  was  a  remarkable  thing  that 
higher  education  had  begun  by  degrading  or  putting  on 
a  lower  plane  what  they  were  accustomed  to  look  upon 
as  a  University  education.     The  whole  of  what  was  now- 
called  regular  post-graduate  education  implied  that  the 
man  who  obtained  his  degree  was  not  a  finished  article — 
not  a  man  capable  of  doing  research  and  standing  on  his 
own  feet ;    not  a  man  like  the  students  now  being  trained 
all  over  the  Continent  of  Europe,  who  were  fit  to  become 
the  private  assistants  to  the  professors  or  lecturers,  but 
one  who  must  go  in  for  a  second  course  of  University 
etlucation.     Dr.  Wiley  told  them  how  they  were  arranging 
it  at  Harvard,  but  it  had  been  done  much  earlier  at  the 
Johns  Hopkins  University  at  Baltimore,  which  only  took 
as  a  student  one  who  had  taken  a  degree  somewhere  else. 
There  was  a  tendency,  both  at  Oxford  and  Cambridge,  to 
follow  suit  with  research  degrees,  and  it  was  a  moot  point 
wliether   it   was   advisable   to   put   our   Universities   and 
Technical  Colleges  of  equal  rank  on  a  basis  of  inferiority, 
so   that   those   to    whom    they   accorded   degrees   should 
require  additional  education   before   they  could   be  con- 
sidered   the    finished    product   of   the    University.     That 
involved  the  whole  question  of  the  secondary  education 
wliich  came   before   it.     Should   secondary   education   be 
received  before  going  to  the  University,  or  should     it  be 
given  at  the  University  during  the  first  year  ?    In  England, 
unfortunately,  there  was  not  that  co-ordination  between 
secondary  and   University  education   which  enabled   the 
teaching  to   be  done  properly.     In   some  coimtries  they 
had  a  system  of  secondary  education,  but  our  students 
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only  had  it  in  a  few  institutions.  Secondary  education 
shuuM  bo  iua<io  more  gi-neral  so  as  to  raise  the  average 
of  loiowledge  before  the  University  edueatiou  began. 
The  difference  between  seeomlary  education  and  University 
education  was  that  secondary  education  consisted  of 
teaching  on  a  ivgular,  wcll-defiin'il  ])lan.  where  every  hour 
of  the  tiny  was  arraiigi-il  fur  and  every  sniijcitt  was  properly 
digested  and  assiuiiluted  for  the  student  ;  the  University 
expected  a  man  to  take  his  own  meal  from  the  menu 
provided.  It  was  this  selecting  and  choosing  of  the 
sympathetic  University  teacher  and  going  to  the  place 
where  the  subject  was  treated  in  the  most  sympathetic 
way,  which  enalihil  the  mind  to  bo  formed  and  indejK'nd- 
ence  develoiK-tl  while  act^uiring  kiinwlctlgc.  This  stage 
only  began  here  with  the  research  student.  Even  now, 
after  tiOO  years,  at  Cambridge  they  were  still  in  a  ]>osition 
of  IUlk  with  regai-d  to  the  whole  question.  They  had  to 
try  to  tiiul  quite  as  much  the  lesser  evil  as  the  greater  good  ; 
but  in  his  opinion  the  greater  good  was  the  teaching  in 
the  I'nivirsily  of  that  iiido]M'ndence  of  mind  by  which 
a  man  wmild  stand  on  his  own  feet  and  as.'iimilatc  the 
infonnation  which  was  serviceable  to  him.  The  University 
was  not  there  to  encourage  ix'ople  tfl  obt^iin  the  greatest 
possible  number  of  u\arks  ;  the  man  was  not  there  to  pass 
a  competitive  exnminaliim.  That  might  lie  all  ripht  on 
the  race-course,  but  not  in  a  University.  The  object  of 
a  University  w.'is  to  gradually  prepare  men's  minds  to 
assimilate  knowledge,  and  to  so  use  it  that  they  could 
go  on  assimilating  it  all  their  lives.  Tha  more  a  University 
was  made  like  a  school  beneli,  the  more  that  was  preventetl. 
There  was  only  one  way  of  getting  at  any  generally 
applicable  scheme  of  University  education,  and  that  was. 
in  the  numerous  teaching  institutions  now  at  work,  to 
make  experiments,  and  of  these  diifcivnt  exjKirimcnts  they 
would  have  to  kn(jw  the  constants  and  be  able  to  determine 
their  coethcienis,  with  as  much,  if  not  greater  accuracy 
than  in  any  dilute  solution,  so  that  they  would  be  able 
to  find  out  gnuiually  what  was  the  method  in  which 
the  human  mind,  as  normally  constituted,  could  best 
proceed  to  develop  itself  for  the  geneial  benefit  of  the 
country. 

Prof.  C.  B.\SKKRViLLK  said  the  work  that  was  being 
done  in  America  in  this  direction  needed  no  defence. 
Their  method  was  not  perfect ;  they  knew  the  defects, 
and  they  were  trying  to  cure  them.  It  was  simply  one 
of  the  many  ways  of  trying  to  knit  jnire  and  applied 
science  more  closely  together.  His  only  fear  with  regard 
to  Prof.  Duncan's  schenu-  was  this  :  if  institutions  and 
corporations  put  into  his  hands  researches  and  money  at  the 
ratci  of  S2,'MJI1  a  year  each  for  thn^c  years,  and  he  had  to 
stand  the  mental  strain  of  directing  them  in  30  diifeixiit 
directions,    he  might  lose   his  enthusiasm. 

Mr.  Grant  Hooper  said  it  seemed  to  him  that  when  they 
talked  about  the  research  chemist  they  lost  sight  altogether 
of  the  fact  that  a  research  chemist  was  not  merely  a 
chemistjwell  trained.  An  ideal  research  chemist  was  a  i 
man  possessed  of  imagination,  for  without  imagination 
it  was  imjKjssible  to  do  anything  in  the  way  of  research. 
He  was  rather  surjirised  at  some  of  the  remarks  which  fell 
from  Ur.  Mon<l.  From  the  large  number  of  chemists 
working  under  his  supervision  he,  surely,  eoidd  have 
sorted  out  a  small  proportion  who  were  posses.se<l  of 
imagination  or  resource  as  it  was  sometimes  called,  and  it 
was  only  of  such  men  that  he  could  ever  make  anything  in 
the  direction  of  research.  In  connection  with  the 
very  problem  he  siH-eifically  referred  to.  the  origin  of  the 
nickel-earbonyl  compounds,  he  might  have  jjaced  that  i 
investigation  in  the  hands  of  a  man  altogether  incapable 
of  seeing  to  what  great  residt  it  might  lead  ;  he  might, 
in  other  words,  have  selected  a  man  who  was  a  very  ' 
able  analj'St.  but  so  utt<'rly  devoid  of  imasination  as  to 
fail  to  see  the  thing  which  stoi-d  straiglit  licfoiT  his  eyes  a.s 
the  result  o!  liis  work.  He  took  it  that  Dr.  Ludwig  Mond 
was  actually  the  one  who  did  we  it.  though  of  course  it 
might  have  been  the  chemist  making  the  examination 
who  called  attention  to  the  )>ossibihties  that  residted  from 
this  investigation.  At  all  eventa  someone  saw  the 
possibility,  and  that  soinebo<ly  had  the  making  of  the 
ideal  research  man.  Turning  now  to  a  criticism  of  the 
scheme  as  it  had  been  placed  before  them,  he  observed  that  I 
one  of  the  conditions  laid  down  for  the  Kcleetion  of  these    I 
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research  men  was  that  they  should  have  proved  their 
capacity  as  researchers,  and  he  shoidd  like  to  know  how 
this  capacity  was  to  be  proved — what  kind  of  research 
work  was  to  be  taken  as  evidence  of  capa<ity  to  deal  with  i 
the  |iarticular  problem  u]xin  which  the  nuin  was  to  be  set 
to  H  ork.  It  seemed  to  him  to  be  most  important  if  succesa 
was  to  be  obtaini'd  that  a  man  to  be  employed  upon  a 
particular  subject  shoidd  have  his  mind  saturateil  with  that 
subject,  should,  in  other  words,  be  ac(iuainteil  with  all  that 
had  already  been  done  in  connection  with  the  science 
of  the  industry  or  of  the  matter  in  hand.  It  was  not  a 
man  well  versed  in  general  chemistry,  not  nien'ly  a  good 
chemist  in  other  woiils,  but  one  who,  in  addition  to  a  good 
general  training,  had  had  his  mind  specially  ilirected  , 
towards  the  subject  of  the  particular  problem.  He  would 
say  therefoif  to  Prof.  Duncan  and  others  who  might  follow 
in  his  path  that  they  ought  to  look  first  to  the  laboratorie^J 
conni'ctcd  with  the  industry  in  <iuestion  and  eiuleavc 
there  to  find  among  the  men  engaged  in  that  particuh 
industry  one  posses.sed  of  the  imagination  and  resour 
which  were  the  first  essentials  U>  the  solution  of  |iroblen 
In  coniu'ction  with  the  cement  ipiestion,  for  which 
scholarship  had  been  oticred,  he  would  suggest  that  among 
chemists  connected  with  cement  works,  it  was  most  likely 
that  one  would  be  found  who,  in  a  n'asonable  time,  would 
most  nearly  approach  a  solution  of  the  given  problem. 
He  quite  agreed  that  then'  wa.s  a  diflicidty,  beiause  the 
Ijcst  nu'n  were  not  willinglv  spare*!,  but,  at  all  events, 
this  particular  question  should  be  placed  befort'  someone 
who  had  already  been  engaged  in  the  cement  or  a  cognate 
industry.  A  purely  organic  chemist,  forinstance,  wouM  be 
out  of  place.  Again  there  were  two  entirely  ditlerent 
questions  involved  in  some  of  the  instances  which  bad  bi^en 
given  them  ;  there  was  the  case  where  a  nianufacturiT 
said.  Is  this  particular  process  which  1  employ  earned 
out  in  the  best  possible  way  ?  or.  Here  is  a  dithcully  tliat 
I  nuK't  with  every  day,  can  you  show  me  a  means  of  avoiiling 
it  ?  The  other  case,  altogether  di0erent.  was  that  of  the 
utih.sation  of  a  substance  either  natural  or  of  the  nature  of  a 
by-product  so  far  unuse<l,  but  which  it  was  desired  to  turn 
into  money.  In  this  instance  the  quahfications  ealleil 
for  were  somewhat  different  to  those  demanded  ill  the 
fornur  case,  though  again  the  first  essential  was  imagina- 
tion. Closely  connected  with  the  subject  they  wen- 
discussing  was  the  question,  could  they  merely  by  cilucation 
turn  out  what  Prof.  Duncan  called  n  searchers  ?  He  said 
they  could  not.  A  man  might  acquire  chemical  skill 
and  knowledge,  which  uiulo\d)tcdly  formed  the  foundation 
on  which  ahuie  pmgrcss  could  be  made,  but  imagination 
could  not  be  created  where  it  did  not  exist.  Imagina- 
tion might  be  cultivated  and  devcKqH'd,  but  this  8]M-cial 
capacity  as  a  general  rule  was  most  clearly  seen  in  con- 
nection with  practical,  responsible  work.  It  was  not 
until  the  general  education  was  completed  and  the  man 
undertook  and  successfully  solved  the  definite  |iroblems 
which  arose  in  connection  with  rcs)x)iisible  work  that  it 
could  be  satisfactorily  settled  whether  or  not  he  had  the 
capacity  which  ma<le  a  research  clicmist. 

Prot.  II.  E.  An.MSTnii.vii  iMiid  Prof.  Duncan's  scheme  was 
charaetenstically  American.  Wen'  tliey  to  understaml. 
that  the  stops  Prof.  Duncan  was  taking  wen-  with  the 
object  of  helping  the  particular  kind  of  nianufactunT  he 
described,  or  was  the  objitt  to  help  a  higher  close 
of  manufacturer?  At  all  events  the  scheme  might  be 
valuat'.o  as  a  means  of  <iriving  the  thin  eiul  of  ihi'  wedge 
homo  and  of  inteiTsting  a  certain  class  of  |>irs<in9  in 
scientific  inquiry  who  at  present  had  no  understanding  of, 
its  methods  ;  they  nuist  therefore  congratulate  him  en, 
the  success  he  .seimiwl  to  have  achieved.  Anything  done 
in  such  a  direction  nnist  help ;  the  oidy  question  wb.s 
whether  the  class  pictured  ought  not  to  be  dcstroyi'd  as 
soon  as  jxjssible.  It  would  be  to  the  advantage  of  Americiij 
to  introduce  a  pimpcr  ilass  of  manufacturer  in  bis  plac<'. 
who  understood  more  or  less  how  to  set  about  the  work 
himself.  They  hail  tried  hen'  over  and  over  again  to 
inten'st  the  ignorant  manufacturer  and  had  failed  ;  they, 
would  continue  to  fail  until  adiffennt  class  of  manufaclun'i 
came  into  existcnci',  until  the  Universities  so  altenni 
their  mcthoils  that  the  eultunxi,  ed\icatetl  general  pubUc 
were  able  to  understand  the  |x>sitiun.  At  the  preaeot 
time,  they  did  not  want  to  ask  themselves  what  they  had 
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3  do  to  succeed  in  these  matters  ;  they  had  an  example  of 

nccess  before  tliem  and  knew  exactly  what  constituted 

bat  success.     They  knew  the  extent  to  which  (Germany 

ad  succeeded,  not  nnl\'  in  chemical  industry  but  in  every 

ranch  of  industry  to  which  scientific  method  was  applic- 

hle  :    and  at  tb.e  present  ilay  tliat  mcluded  all  industries. 

"hey  knew  that  Germany  had  succeeded  not  through  any 

uch  means  as  had  been  brouglit  forward  to-night,   but 

hrough  its  system  of   University  training.     He  did  not 

gree  witli  Dr.  Mond  that  German  success  had  mucli  to  do 

ath  secondary  training.     He  did  not  believe,  as  a  matter 

f  fact,  that  the  secondary  training  was  much   better  in 

Jermany  than  it  was  in  England.     The  fact  was  that  the 

ierman  material  was  somewhat  different  from  the  Knglish. 

?he  German  would  apply  himself  and  work  harder  than 

he  average  Englishman  ;    that  was  in  a  large  degree  the 

ecret  of  German  success.     The  German  was  not  above 

is  business  in  the  way  that  so  many  young  Englishmen 

fere ;     until   young   Englishmen   of   position,    who   com- 

oanded  cajjital  and  who  were  going  mto  tlie  businesses 

nade  l>y  their  fathers,   were  brought  uj)  not   to   lie  the 

lilettanti  they  were  at  present  but  to  take  an    interest 

Q  things  and   to   know   what   research   was   (no  average 

Sngli.shman  had  the  remotest  idea  what  the  word  con- 

loted ),  they  would  not  make  much  progress.     He  thought 

hey   were   much   indebted   to   Dr.    Wiley ;     his   remarks 

nust  have  impressed  the  meeting  with  some  sense  of  the 

eeling    which    pervaded    America    at    the    present    time, 

rhich  came  out  everywhere — the  feeling  of    earnestness 

ind  determination  to  succeed  and  caiTy  on  good  work  in 

he  future.   Dr.  Wiley  ha<l  said  that  they  were  gouig  to  bring 

ip  their  young  men  to  be  higWy  skilful ;  no  doubt  they  were 

naking    great    efforts    to    do    that.     The    question    was 

vhether  a  method  such  as  Prof.  Duncan  had  put  before 

hem  was  likely  to  give  that  result.     Was  his  schemi^  of 

esearch  a  .scheme  of  research  at  all  ?     Listening  to  the 

ist  of  subjects  on  which  the  Fellows  were  to  work,  he  had 

elt  that   it   was  not  really  a  research  scheme.     The   list 

Deluded   finding  a  use  for   butter-milk  and   findhig  new 

ises   for   cement.     That    was    not    what    he    should    call 

esearch.     Such    inquiries    were    obviously    to    be    made 

rith  the  oliject  of  extending  a  business,  and  were  not  in 

ny  proper  sense  of  the  term  research  work.     After  all,  if 

hey  were  going  to  help   young   men   in  the  future  to  be 

f  value  in  works,  they  ought  to  train  them  not  merely 

0  apply  themselves  to  subjects  of  that  kmd,  but  to  tjain 

bemselves  broadly,  so  that  they  could  deal  effectively  with 

'he  very  large  number  of  problems  whicli  came  before  a 

]an  in  any  average  small  works.     In  this  country  and  in 

imerica  most  of  the  works  were  run  by  a  relatively  small 

laS  of  chemists — a  very  small  staff  in  most  cases.     A  man 

ent  into   the   works   to   deal   with  a  complex   business, 

ot  to  dtal  with  one  particular  thing  ;   ho  was  faced  with 

great  number  of  problems,  and  he  needed  to  be  more  or 

'•53  a  man  with  a  business  head  and  at  the  same  time  one 

ho  had  sufficient  knowledge  of  science  to  develop  the 

arious  problems  which  came  before  him.     As  Dr.  Mond 

ad  pouited  out,  you  never  knew  where  you  were  at  the 

resent  day.   or   what    would   be   of  value.     In   listening 

gently  to  Dr.  Fleming's  lecture  at  the  Royal  Institution 

:q  wireless   telegraphy,  a   case   of    this   kind     had    been 

npressed  on  his  mind  :    one  of  the  most  striking  points 

lade  by  the  lecturer  was  that  a  method  which  was  going 

1  be  of  great  service  was  the  outcome  of  research  on  the 

ectrical  conductivity  of  crystals  :    the  unilateral  eondue- 

vity  observed  in  certain  crystals  was  made  use  oi  for  the 

urpose  of  rectifying  the  cuiTcnts  by  causing  them  to  go 

one  direction  instead  of  two.     For  industrial  purposes 

ley  needed  men  to  be  very  widely  and  thoroughly  trained. 

scheme  such  as  was  described  might  be  put  into  practice 

I  a  limited  extent,  but  no  man  could  stand  the  racket 

!' supervising  a  scheme  of  that  sort  if  it  were  carried  very 

r ;   and  after  all,  the  attainment  of  success  would  depend 

itirely  on  the  kind  of  man  imder  whom  the  stude.its  were 

orking — whether    he    were    capable    of    initiatmg    and 

jipervising  research  work.     Prof.  Duncan's  Fellows  might 

/t  to  know  to  a  limited  extent  what  were  works'  require- 

'  ents,  but  they  would  not  be  put  under  works'  conditions 

id   be   subject   to    works'    discipline;     they   would    not 

'  gaining  much  which  would  be  of  subsequent  advantage 

'  them    in    the    works:     They    would    be    turning   their 


attention  to  some  particular  subject,  which  would  ])erhaps 

be  a  good  thing  if  it  became  their  future  employment ; 
but,  on  the  whole,  the  scheme  did  not  promise  to  produce 
men  wlio  were  highly  trained  from  a  scientific  point  of  view, 
sucli  as  would  be  required  by  the  manufacturers  of  the 
United  States  in  the  future.  Dr.  Wiley  had  referred  to  the 
Harvard  schjme,  which  seemed  to  be  a  more  promising 
one  and  likdy  to  produce  men  who  had  really  learnt  to 
work  as  individuals — not  merely  to  order  and  under 
duection.  They  had,  however,  to  thank  Prof.  Duncan 
for  having  b. ought  the  subject  before  them  ;  no  doubt 
his  account  would  give  food  for  thought. 

Prof.  W.  L.  DuDLEV  said  the  suggestion  of  Prof.  Duncan 
was  undoubtedly  unique,  but  he  agreed  with  «hat  had 
been  already  said  about  the  difficidties,  and  doubted 
very  much  f,  as  had  been  stated,  it  would  be  possible  to 
get  the  proper  subject  attached  to  the  proper  research 
worker.  Those  who  had  done  research  realised  that  it 
was  like  playing  an  instruntent.  One  man  \\'as  suited  well 
for  one  research  and  not  at  all  for  ancti'.cr  ;  each  man  had 
his  peculiar  forte  which  interested  him  most,  and  with 
which  he  felt  he  was  best  able  to  ileal.  Two  men  of  the 
same  ability  as  chemists  coidd  not  possibly  pursue  the 
same  research  with  the  same  degree  of  facility  and  success. 
He  should  therefore  feel  gi-eat  doubt  as  to  the  success  of 
these  workets  when  the  subject  was  picked  out  for  them. 
He  knew  many  subjects  upon  which  research  was  needed, 
and  yet  at  the  same  time  out  of  the  many  he  knew  there 
were  very  few  he  should  be  willing  to  undertake  himself, 
because  he  should  feel  as  though  (reverting  to  Dr.  Flem- 
ing's lecture)  he  was  not  exactly  in  tune  from  the  stand- 
jjoint  of  racUo-telegrajihy  with  most  of  these  researches. 
It  seemed  to  him  that  the  only  jilaee  to  educate  a  research 
worker  in  an  industiial  process  was  where  he  was  in  contact 
with  the  works  ;  he  could  not  get  in  tune  with  it  unless  he 
was.  Now  Prof.  Duncan  might  have  produced  the 
impression  that  American  manufacturers  worked  by  a 
sort  of  rule  of  thumb  method,  but  no  doubt  many  present 
knew  to  the  contrary,  and  he  wanted  to  emphasise  the  fact 
that  they  had  an  exceedingly  large' number  of  corporations 
which  carried  on  regular  scientific  work.  Some  corpora- 
tions he  knew  had  a  large  number  of  research  chemists 
in  tlu'ir  laboratories,  and  they  were  the  successful  ones  and 
were  becoming  more  successful  day  by  day.  Those  whom 
Prof.  Duncan  referred  to  were  the  smaller  manufacturers 
who  were  gradually  being  pushed  out  of  existence.  Dr. 
Wiley  had  told  them  they  were  going  to  do  a  gi'eat  work 
in  industrial  education,  and,  as  he  said,  out  of  the  young 
men  who  were  being  trained  all  over  the  United  States, 
probably  5000  or  0000  graduated  each  year,  and 
they  were  all  snapped  up  immediately  by  manu- 
facturers, railroad  companies,  and  engineering  corpora- 
tions. •  ■  He  knew  that  at  the  institution  with  which 
he  was  connected  they  could  not  supply  the 
demand  for  engineers  and  chemists  of  all  sorts  and  students 
who  had  been  trained  on  scientific  fines.  These  men  went 
into  these  establishments,  and  if  they  were  the  right  kind 
of  men,  and  had  been  trained  proi)erly.  the  manufacturer 
woidd  be  a  veiy  stupid  one  who  did  not  realise  that  man's 
ability  and  give  him  an  opportunity  to  do  the  work  he 
was  specially  fitted  for.  Take  the  Steel  Corporation — the 
great  "  Trust  "  about  which  so  much  was  said — there  were 
men  he  knew  who  had  come  out  of  colleges  within  the  last 
ten  vears,  men  not  over  2.5  or  26,  who  were  superintending 
some  of  the  finest  plants  and  getting  §6000  to  .§8000  a 
year,  men  who  had  never  had  any  training  at  all  except  the 
college  training,  and  then  went  in  at  the  bottom  of  the 
Steel  O)rporation's  works  ;  their  abdity  was  soon  recog- 
nised and  they  were  pushed  on.  They  woidd  be  surprised 
to  see  how  young  the  men  were  who  were  in  charge  of  works 
of  that  character.  He  believed  Prof.  Duncan's  plan  a 
good  one,  though  he  had  never  tried  it,  but  he  did  not 
think  it  was  one  which  could  be  adopted  generally.  The 
great  uplifting  of  the  scientific  manufacturer  was  going 
to  come  from  the  institutions  which  were  carrying  on  the 
industrial  education  of  the  United  States. 

Professor  Duncan,  in  reply,  said  that  ho  had  listened 
to  the  discussion  with  the  most  anxious  interest, 
to  discover  if  there  were  any  weaknesses  he  had  not 
detected.  A  few  additional  words  about  the  scheme  would 
constitute  h  reply  to  most  of  the  remarks  that  had  been 
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made.  The  first "wtion  that  followed  the  appointmpnt  of  the 

hVUow  was  usually  to  send  him  to  his  donor  in  onli-r  tluit  l>e 
might  iMilor  the  fiwtory  and  liecome  practically  acquainted 
with  tlie  ditJiculties  to"  be  met.  He  had  taken  tluit  action 
in  fverv  ca.se  in  wliich  it  a])i)lied,  the  young  man  going 
at  tlie  exix-nsi-  of  the  donor.  For  example,  the  National 
Assiwiation  of  Master  Bakers  had  ap)>ointed  n  Fellow  to 
investigate  the  oheniistry  of  baking,  'llii-  first  .slcji  »as 
to  sond  him  on  an  extended  tour  of  insiKction  of  the 
best  baking  practice  to  be  found  in  Washington.  Phila- 
delphia, New  York,  and  Chicago  ;  he  was  met  by  the 
bakers  and  was  frankly  told  the  condition  of  affairs, 
lieeanm  he  was  recognise<l  a.s  a  man  in  a  position  of  trust. 
The  sc-cond  step  was  to  jUace  him  in  a  bakerj-  as  a 
workman,  and  it  was  only  after  that,  that  he  proceeded 
to  his  reseaix-h.  Wheitv  er  it  was  applicable  the  man  went 
into  the  factory  until  he  became  acquainted  with  the 
actual  conditions  he  had  to  meet,  and  from  tinu'  to  time. 
If  nec^cAsary,  ho  rc'luriied  there.  It  was  not  to  be 
infern-d  that  all  factory  prolilems  woidd  fall  tmder  this 
Bcheme.  There  were  many  which  could  only  l)c  solved 
within  the  walls  of  the  factory  itself,  but  there  were 
certainly  otliei-s  which  could  l)e  "solved  as  well,  or  better, 
in  the  University  with  the  sympathetic  co-operation  of  the 
manufacturers,  "and  those  "were  the  only  ones  ij  which 
he  was  interested.  The  mantifacturers  who  had 
established  these  Fellowships  were  not  Western  nianti- 
factui-ers,  Inif  nearly  all  of  them  large  Eastern  eoriioratinns. 
and  if  he  could  mention  their  names  It  woidd  Iw  seen  that 
they  represiMiteil  splendid  factory  practice  ;  V)ut  they 
realised  that  their  work  should  be  investigated  and  the 
processes  of  the  factory  improved.  The  scientific  men  they 
employed  in  the  factories  themselves  were  often  by  that 
very  fact  cut  off  from  the  power  of  solving  the  factories' 
problems — they  could  not  see  the  wood  for  the  trees — 
they  were  hani|)ered  by  tradition.  They  wcie  often  men 
who  at  the  l>egini.ing  were  well  tr.iined  in  contemporary 
knowledoe,  but  as  time  went  on  and  they  t)ecame  involve! 
in  rontiiie  work,  and  took  on  executive  rcsponsiliilities, 
they  fell  lx?hind.  One  speaker  said  that  if  he  wanted  a 
man  to  investigate  the  chemistry  of  cement  with  the 
idea  of  discovering  new  u.ses  for  it,  he  should  apply  to  one 
in  the  cement  business.  Such  a  man  would  be  alntost 
useless  unless  he  had  in  him  that  creative  spirit  which 
had  been  i-eferred  to.  Certainly,  if  he  had  that,  tog<tlKr 
with  eontemjiorary  knowledge,  it  would  be  best.  He 
wanted  a  man  who  was  particularly  well  informed  in 
contemporary  chemical  knowledge,  well  trained  ;  a  man 
in  whom  he  could  arouse  a  creative  spark.  It  was  a 
difficult  matter  to  find  such  a  man.  They  had  been 
remindcil  by  Dr.  Wiley  of  the  progress  of  industrial 
education  in  America,  and  amongst  other  things  he  had 
told  them  that  such  men  often  became  engaged  before  they 


rooeivpd  their  diplomas.  That  wjw  the  troubl.- ;  t«x 
often  they  wen'  turned  out  "  half-baked."  That  was 
he  hiul  to  seek  abroiul  for  men,  because  in  .\meripa  thon 
wi'n>  more  oi)port unities  than  men,  whilst  in  Knglan^ 
there  woie  mon-  men  than  opportunities,  at  any  rate  at 
reasonable  remuneration,  [t  was  unquestionably  tnii 
that  the  ililh(  ally  of  obtaining  the  right  men  was  extn  mi' 
The  available  man  must  not  only  lie  wi'll  trained  both  ii 
hand  and  in  brain  in  ecmtemporary  chemistry,  but 
must  lie  at  the  same  time  a  man  in  good  health,  for  t' 
men  had  to  work.  He  must  also  l)e  a  man  of  posi' 
integrity,  and,  linally,  he  must  Ix>  a  sensible  ami  reasoni 
man.  That  brtuight  him  to  Dr.  Mond's  ilillic  ulty,  wUbl 
certainly  was  one,  of  the  n>inuneration  for  results 
could  only  Ix'  met  by  computation,  because  no  corixinK 
\va.s  going  tf)  continue  to  ]>ay  the  10  per  cent,  iridcfini'" 
Manufacturers  of  the  ty|ie  with  which  he  had  to  do 
reasonable  men— they  were  business  men,  and  it 
possible  to  do  business  with  them  ;  a.s  for  the  researcl 
it  was  quite  jmssible  for  the  man  itt  charge  of  thi-ni  it 
make  them  fell  that  with  n-asonableness  only  niigh 
they  exiK-ct  to  succeed  in  life.  There  si-<'uieii  to  In 
consensus  of  Ix^lief  that  the  Ix'st  thing  that  eoidil  Ix'  di 
was  to  leave  it  to  the  l!niversity.  Possibly  all  that  ci 
be  done  at  the  best  was  a  crude  appniximation,  but  8up[ 
that  instead  of  the  man  being  engage<t  in  this  partioi 
nilation  he  were  engaged  by  the  corporation  itsilf  to  mi 
a  certain  research,  how  was  his  contingent  nniuncrat 
to  Ix'  secured  1  It  coidd  only  be  secured  on  the  1: 
reasonableness — It)  ]xr  cent,  on  the  net  profits  of 
innovations  in  factory  practice  could  not  !«•  onei 
but  10  jx;r  cent,  on  all  factory  innovations  would  not  A 
at  all ;   in  certain  eases  2  )v>r  cent,  woidd  be  sulVuient. 

Dr.  MoND  said  that  the  investigation  might  lead  tea 
entirely  dilfcreul  industry,  ami  the  people  eondueting  i 
might  "be  incomix'tcnt  to  deal  with  it.     If  it  were  left  ' 
them  they  coidd  not  take  it  up.     The  question  w.is, 
proiK'rty   was  the  discovery  ;    it    was  not  a  qwatitmi' 
remuneration. 

Profes.sor  Dr.NCAS  said  that  a  serious  tpiestion  ei 
u])  with  regard  to  the  contingent  remuneration.  It  nil^ 
tx^  that  a  man  succeeded  in  carrying  out  n  certain  achieve 
nieut  and  thereby  improved  a  proeeas  in  such  a  faslitn 
that  while  it  gave  satisfaction  to  the  donor  it  diil  ni 
actually  increase  bis  income.  How  was  such  a  matter  t 
be  <lenlt  with  ?  This  had  been  ))ointed  out  to  him  b 
certain  donors,  and  it  ha^l  Ix-en  a  subject  of  great  anxie' 
to  so  arrange  the  agreement  that  it  shoidil  Ix'  on 
reasonable  foundation.  Throughout  they  had  h«H 
earnestly  d'-sirous  of  nuiking  ivasonablc  arrangemeni 
Ixjcauso  it  w.a8ivco!."'i'i"<!  Ihnt  onlv'u  that  wmv  e.niM  ^iirti 
scheme  succeed. 
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WitUr  for  ftou'tr  ;    NaliontU  and  inU rnalioual  conii  ritition 

„l .     E.  H.Taylor.      Faraday  .Soc.  June  Ij.  l'.K)!l. 

[Advance  proof.] 
TliK  author  began  by  pointing  out  that  the  water  ixiwer 
capacity  of  the  I'nited  States  with  proper  conservation 
is  not  less  than  loO  million  H.P..  without  considering  the 
storage  capacity  of  brooks.  The  annual  stream  How  in  the 
same  country  is  70  million  million  i\ili.  ft.,  of  which  less 
than  1  p<-r  cent,  is  ristrained  and  utilised  for  municipal 
supply  and  such  purpows,  less  than  2  per  cent,  is  iiwsl 
for  ir'rigatiim.  ".  per  cent,  for  navigation,  and  less  than 
5  jX'r  cent,  for  the  production  of  power.  F'rom  S.')  to 
9.5  [XT  cent,  is  wasted  in  floods.  This  illustrates  the  kind 
of  waste  that  is  going  on  all  over  the  world,  and  typical 
examples  of  mioh  wasted  resources  were  described  and 


illustrated  by  the  author,  who  strongly  advocate*  tl 
imponndine  of  lloixl-wafers  in  the  uplands  with  i 
aicomimnying  allon'station  of  the  hills,  and  the  simii 
tancons  eonscrvatit>n  t»f  sourtcs  of  jxjwer.  nhich  n 
vast  in  the  aggregate,  and  which  at  pn'si'nt  are  alui" 
entirely  uncontrolled  and  untapoed.  Many  instam 
were  given  of  the  advantages  that  nave  acerneil  from  tl 
projM'r  utilisation  of  tliis  waste  water,  both  on  wu' 
farms  from  the  in\ponnding  of  a  mere  bnxik,  to  tl 
'lamming  of  gn'at  rivers  and  thi-  consecpicnt  I'nrichnu 
of  vast  tracks  of  conntrv".  The  eU'etrcxhi'inical  induntn 
in  particular  woidd  benefit  by  the  cn'ation  of  chri 
and  abundant  soiines  of  jxiwer,  on  which  their  ve 
existence  depends.  The  lecturer  stmngly  iirgi'd  t' 
necessity  for  this  pn>bleni  lieing  considen-d  int«'rnationall 
.\  Ix'ginning  will  ne  made  in  JPIO.  when  an  internation 
eonfcn-ncc  will   be  held  at   the   Hague. 
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Patents. 

filtering  apparatus.     B.    Bramwcll.    Belfast.     Eng.    Pat. 

2101,  Jan.  28,  1909. 
PllE  filter  consists  of  a  horizontal  cyliniler  with  dished 
If  convex  ends,  mounted  on  trunnions  and  supported  by 
oUers,  so  that  it  can  be  rotated,  when  the  contained  liltfr 
led  is  being  cleansed  by  reversing  the  How  of  the  licpiid. 
!'he  liquid  to  be  filtered  enters  through  one  of  the  trun- 
lions  and  the  filtered  liquirl  eseajies  through  the  oj)posite 
rnnnion. — VV.  H.  C. 

''ilhr-pnss.     S.    K.    Behrena,    Denver,   Colo.     U.S.    Pat. 

924.1.31.  June  8,   1909. 
'he   frames    of    the    filter-press   are   connected    together 
ly  loose  linlis  and  move  upon  horizontal  tracks.     .Means 
re    ])rovided    for    automatically    separating    them    and 
Drcing  them   together  again. — .J.  W.  H. 

NUe  r- press ;      Continuous   .     C.    C.    Leclaire.     First 

Addition,  dated  Feb.  24,  1908,  to  Kr.  Pat.  394.450. 
Nov.  2(1.  1907  (this  J.,  1909.  230). 
?DE  outlet  for  the  solid  matter  terminates  in  a  conduit, 
iiie  side  of  which  is  formed  b\'  a  hinged  tlap  v\liich  is 
icpt  closed  against  the  other  side  by  a  spring.  The 
olid  matter  can  only  escape  when  it  has  attained  such 
consistency  as  to  overcome  the  pressure  of  the  spring. 

— W.  H.  C. 

''ilttrs  ;    Construction  oj  .     Sucro-Filtcr-Werk,  Sucro 

und  Co.  (;es.m.b.H.  Fr.  Pat.  397.114,  Dec,  .5,  1908. 
'he  filtering  material  is  prepared  in  the  following  manner. 
I  mixture  of  finely-divided  asbestos,  pulverised  marble 
r  gypsum  and  an  acid,  is  treated  with  an  alkali,  until  the 
taction  is  ajiproximately  neutral,  and  then  mixed  with  a 
uosilicate  as  binding  agent,  a  solution  of  magnesium 
uosilicatc  of  25"  to  28°  B.  being  most  suitable.  Asbestos 
loth  is  coated  with  this  mixture  and  the  whole  tiltci'  is 
iien  calcined  and  washed. — W.  H.  C. 


'rystnllisation  vessel  ;    ConXinuou-s  — 

Pat,  397,186,  Dec.  1 

The 


-.  T.  Suzuki.  Fr. 
1908. 

crystals  separated 
during  the  evaporation  of 
the  liquid  in  the  vessel,  1, 
collect  in  the  conical 
portion,  2,  the  tap,  17, 
being  closed.  As  soon  as 
a  sufficient  quantity  of 
crystals  have  accumulated 
in  2,  the  valve,  17.  is 
opened  and  the  crystals 
and  mother  liquor  fall  into 
the  chamber,  16,  after 
which  the  valve,  17,  is 
closed  again.  The  crystals 
are  retained  by  the  in- 
clined, perforated  draining 
plate,  18,  and  the  mother 
liquor  is  aspirated  by  the 
vacuum  through  the  pijje, 
24,  into  the  evaporator. 
If  necessary  the  crystals 
may  be  washed  in  16,  by 
admitting  wash  water 
through  the  tap,  23,  the 
wash  water  being  after- 
warils  asi)iratc<l  into  the 
evaporator  through  the 
l)ipe,  24.  The  tap,  25,  is 
then  closed,  and  after 
admitting  air  through  the 
tap.  21,  the  door,  19,  is 
opened  and  the  crystals 
are   removed. — W.  H.  C. 

(Covering  valiuibU  mipours  or  gases  ;    Process  for  , 

jrom  apparatus  or  mofMnes  from  which  they  are  evolved 
during  work.     W.  U.   Perks  and  The  Volatile  Solvents 
Recovery  Co..  Ltd.      Fr.  Pat.  397.435,  Dec.   15.  1908. 
.HE  object  is  attained   by  the  use  of  a  tlovible  system  of 
mtilation.     The  first  system  operates  in  the  immediate 


neighbourhood  of  the  apparatus  from  which  the, gas  or 
vapour  is  given  off,  and  which  may  be  partially  or  entirely 
surrounded  by  a  screen  to  keep  off  air  currents.  This 
system  aspirates  the  vapours  mixed  with  only  a  «maU 
proportion  of  air  and  delivers  the  mixture  to  suitable 
recovery  apparatus.  The  second  system  deals  with  the 
noxious  vajiours  which  escape  from  the  first  system  into 
the  air  of  the  workroom  and  aspirates  these  va|iours 
along  with  large  volumes  of  air,  discharging  them  into 
the  atmosphere  or  elsewliere  as  desired. — W.  H.  C. 

Vacunm  ;    Process  for  ascertaining  the  degree  of  iji 

receivers.  Soc.  Ccntrale  d'Electricite.  Fr.  Pat.  397,440, 
Feb.  24,  1908. 

The  vacuum  receiver  is  connected  to  a  glass  globe  provided 
with  electrodes  between  which  an  electric  discharge 
is  caused  to  pass.  The  degree  of  vacuum  attained  is 
judged  from  the  appearance  of  the  discharge. — W.  H.  C. 

Distillation  ;    Sew  process  of .     A.  Montupct  and  L. 

Jannin.     Fr.  Pat.  397,519,  Feb.  26,  1908. 

The  vapours  are  withdrawn  from  the  upper  part  of  the 
still,  below  the  rectifying  colunm,  by  an  injector  placed 
without  the  still  and  actuated  by  a  steam  jet.  The  mixture 
of  steam  and  vapour  is  then  injected  into  the  body  of 
liquid  in  the  still.— W.  H.  C. 

Circulation  of  liquid,  especially  in  cellulose  boilers  ;  Appa- 
ratus   for    producing    .     E.    Mortenid.     Ger.  Pat. 

209,443,  Feb.  27,  1908. 

The  pump  used  to  effect  the  circulation,  and  its  connecting 
parts,  are  all  arranged  within  the  boiler,  the  movable  jiarts 
being  disposed  in  a  special  cover  or  casing  on  the  wall  of 
the  lioiler,  which  cover  can  be  easily  detached  from  outside 
when  it  is  desired  to  examine  or  repair  the  pump. — A.  S. 

Evaporation  of  liquids;    Apparatus  for  the  .     F.  H. 

Eijdman,  Ryswvk,  Holland.     Ene.  Pat.  11,388,  May  26, 

1908. 

See  Ger.  Pat.  199,145  of  1907  :  this  J.,  1908,  929.— T.  F.  B. 

Evaporating/  apparatus  ;    Cast-iron  with  Field  tubes. 

G.  Sauerbrey  Maschinenfabrik,  A.-G.  Fr.  Pat.  397.545, 
Dec.  17,  1908.     Under  Int.  Conv.,  Jan.  4,  1908. 

See  Ger.  Pat.  207,478  of  1908  ;  this  J.,  1909.  465.— T.  F.  B. 

Jlaisim/  liquids  ;    Apparatus  for  .     V.   Schwaninger, 

Gggersheim,  Germany.     U.S.  Pat.  923,587,  June  1,  1909. 
See  Eng.  Pat.  23,175  of  1908  ;   this  J.,  1909,  235.— T.  F.  B. 

Diffusion   apparatus.     W.    Bock,    Prinzenthal,    Germany. 

U.S.  Pat,  923,700,  June  1,  1909. 
SEEFr.  Pat.  390.629  of  1908  ;  this  J.,  1908,  1101.— T.  F.  B. 

Atomising  liquids  ;    Machine  for .     P.  Kestncr,  Lille. 

France.      U.S.  Pat.  923,856,  .Iiine  8,  1909. 
See  Eng.  Pat.  20,697  of  1905  ;   this  J.,  1906,  915.— T.  F.  B. 

Solids  from  liquids  ;    Separation  of  .     H.  T.  Durant, 

Assignor  to  L.  T.  Deehow  and  R.  Tweedale.  Buluwayo, 
Rhodesia.      U.S.  Pat.  924,043,  June  8,  1909. 

See  Eng.  Pat.  15,350  of  1907  ;  this  J.,  1908,  617.— T.  F.  B. 

Desiccating  apparatus.     J.  Mecredv  and  D.  M.  A.  G.  Hawcs. 
London.     U.S.  Pat,  924,.561,  June  8,  1909. 

See  Eng.  Pat.  1473  of  1906  ;   this  J.,  1907,  110.— T.  F.  B. 

Liquids    and    gases    chemically    active    upon    each    other  ; 

Apparatus  for  simultaneously  treating .     J.  iitcynis. 

New  York.     U.S.  Pat.  924,592,  June  8,  1909. 

See  Addition  of  Aiig.  31,   1907.  to  Fr.  Pat.  390.598  of 
1907  ;   this  J.,  1908.  1173.— T.  F.  B. 

DisliUin/j  and  concentrating/  liquid  mixtures  ;    Process  for 

simultanecnisly .     Salpeters;iure-Ind.-Ges.     Fr.  Pat. 

397,666,  Dec!  19,  1908. 

See  Eng.  Pat.  27,473  of  1008  ;  this  J.,  1900,  465 — T.  F.  T!. 
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Cu   IL— FUEL,  GAS,  &  LIGHT. 


[July  IS,  isog. 


n.     FUEL,    GAS,    AND    LIGHT. 

Coaldu!it[ejriiloxioii.'i].     U  .  (Jalluway.     Sivviitli  lilt.  Congr. 
Appl.  Cliem..  London,   1909. 

MlNK-s  less  than  5110  fict  deep  are  damp:  those  botwe<-n 
")U0  and  'W  feet  aiv  damp  in  hot  weathiT  and  dry  in 
eold  weather ;  whilst  those  Ix'yond  "tlO  feet  dee))  are 
always  dry.  Coal  dn.sl  which  first  begins  to  ajipenr  in 
a  dry  state  at  a  depth  of  GOO  or  700  feet,  is  formed  in  all 
mines,  and,  in  the  author's  opinion,  has  biH'n  the  principal 
agent  in  all  srivat  explosions  in  which  the  j)resenee  of 
firedamp  eonld  not  be  accounted  for.  A  great  ex])losion 
is  initiated  in  a  dry  and  dusty  mine,  when  a  cloud  of 
dust  is  raised  and  a  large  flame  is  simultaneously  projected 
into  its  midst  by  the  explosion  of  a  larger  or  smaller 
body  of  liit'damp.  or  by  a  blasting  shot.  The  author 
advocates  the  damping  of  the  dust  for  a  certain  distance 
in  fmnt  of  blasting  shots  about  to  be  fiird.  and  considers 
this  ])recaution  is  not  insisted  on  with  suflicii'nt  urgrncy, 
and  that  it  should  not  be  overlooked  even  when  iier- 
mitted  explosives  are  employed.  C<iuld  the  depo.sition 
of  coaltlust  in  roaciways  l>e  altogether  ])revented  or 
rendered  innocuous,  gi-eat  explosions  would  Ix'comc 
impossible.  Dust-tight  mine  wagons  aiv  advocated, 
conveyed  at  such  a  siH-ed  that  tlic  shaking  to  which 
their  contents  ai-e  subjected  is  insuflicicnt  to  catise  dxist 
to  arise.  Floors  should  be  watered  at  frequent  intervals, 
.so  as  to  keep  them  continuously  damp.  Hygroscopic 
salts  sprinkled  u|K)n  tin'  coal  dust  in  suffiiicut  quantity 
to  destroy  its  intlaniniability  would  ctlect  the  same  result 
as  water  (seo  this  J.,  I!U)9,  .'511),  A.s  a  means  of  pi-event- 
ing  the  spread  of  explosions  from  one  district  to  another, 
in  mines  in  whicli  water  cannot  be  used,  it  is  suggested 
tluit  100  yards  of  each  roadway  might  be  lincfl  with 
brick  or  concrete,  and  kept  always  wet. — O.  W.  McD. 

Solid    juds ;      Determinalion    of    the    amoarU    of    volatile 

matter  in  .     E.    J.    Constam.      Int,    Congr,  Appl. 

Chem.,  London,  1909, 

The  amount  of  coke  yielded  by,  and  the  moisture  and  ash 
ccmtained  in  average  .samples  of  coals  (or  solid  fuels), 
form  data  from  which  the  amount  of  volatile  matter 
("  gaseous  content  ")  is  calculated. 

Different  methods  of  determining  the  yield  of  coke 
an^  used  in  ditTerent  countries  ;  and  from  one  and  the 
same  sample  different  values  are  thus  obtained  for  the 
proportion  of  volatile  nuiller.  Conse(|Uciitly.  in  districts 
where  coal  from  diffen^nt  places  of  origin  is  used,  the  need 
of  a  uniform  method  of  determining  the  yield  of  coke 
is  strongly  felt.  The  autlior  and  his  collaborators 
have  therefore  investigated  the  various  methods  extant 
with  the  different  crucible  methods,  and  the  Belgian, 
American,  and  Boehura  methods  of  determining  the 
quantity,  chemical  comjxisition,  and  calorific  power  of  the 
coke  produced. 

The  yields  of  coke  found  by  these  methods,  and  the 
chemical  and  calorific  properties  of  the  coke  formed 
in  the  crucible,  were  compared  with  the  coke  formed 
from  the  same  fuels  by  distillation  at  830°  C.  in  a  small 
gas-retort.  The  composition  and  the  calorific  power  i)f  the 
combustible  substance  in  these  retort  cokes  prove<l  to  be 
very  similar  to  those  of  the  cokes  produced  in  gasworks 
and  in  coke-ovens,  after  making  allowance  for  ash  and 
moisture.  Pyi-ometric  determinations  showed  that  different 
temperatures  pri'vailcd  in  the  different  coking  methods  in 
which  the  crucible  was  used.  Further,  it  was  established 
that  no  portion  of  the  cok<'  was  burnt  in  <oking  by  either 
the  Bochum  or  the  American  method.  When,  however, 
the  younger  fossil  substances,  such  as  lignite  and  peat, 
and  wood,  are  coked,  the  samples  should  bi'  previously 
air-drie<l,  pressed  into  tablets,  and  then  carbonised  and 
cooled  to  room  temperature  in  a  current  of  hydrogen, 
carbonic  acid,  or  nitrogen.  The  experimental  results 
obtained,  lead  to  the  conclusion  that  the  differences  in  the 
yield  of  coke  by  the  various  methods  are  ))rimarily  duo 
to  more  or  less  thorough  carbonisation  of  the  fuels.  The 
chemical  eom|)osition  of  the  coke  produced  in  a  crucible 
from  coals  is  not  affected  by  the  composition  of  the 
original  coal,   but  de|iendR  only  on  the  temporal orw  and 


the  duration  of  the  heating.     The  crucible  coke  produoadi 

!    according    to    Finkener's    method    at    700°  C,    rcsemblw3 
coal    more  cU)Soly   than    the  cokes   obtained   at   900°  to] 
910°  ('.  accoi-ding  to  the  Bochum  or  the  American  methoil 
The  latter  appi-oach  nean^st  in  com])Osition  and  calorifitfl 
IHjwer  to  the  cokes  formed  on  the  large  scale  in  gas-worh 
and   in   coke-ovens.     The   slower   rise   of,    and    the   lo\T< 
final    temperature    in    dull    platinum    crucibles,  cause   tL 
yield    of  coke   to    be   gn-ater   in    them    than    in    polishedll 
crucibles.     Notwithstanding  the  contentions  of  Hinricheeni 
and  Taczak,  and  of  tleipert.  to  the  contrary,  the  authorl 
is  of  opinion   that    it    is  not   possible   to   find   a  cruciUeJ 
coking  mothiKl  which  will  afford  the  same  yield  of  coke 
as     different     working     methods,     which,     imbued,     differ 
among    themselves.     On     the    other    hand,    the    author 
»<)uld   proscribe  as  a  standai-d   methiKl  one  which  giva 
a    coke    most    closely     resembling    in    composition    i 
calorific  |Ri«er  the  gas  and  oven  coke.     .Such  a  mot] 
is  the   .American  one,   which  is  convenient   to  carry  ou_ 
is   applicable    to   all    .solid    fuels    (including    tlio.se  'whiSI 
carbonise    without    luminous    flames),    and    affords    vm\ 
closely    concoi-dant    results     in     ]>arallel     test.s.      As    thUl 
method  is  already  in  general  use  in  thos<<  countries—  vii.. 
the  I'liited  .States   of   America  and  (ireat  Britain — wliich 
produce  the  most  coal,  it  apin-ars  to  the  autlior  lliai  it- 
general  adoption   is  desirable  in   all   conclusive  an..l\-.. 
of  fuels.     The  results  of  the  examiiialinn  an<  only     "m 
parable  for  different  coals  if  they  arc  rcfcrn-d  to  flu    .  i.,il 
or  coke  free,  from  moisture  and  asli.     The  author  thci.  Inn 
proposes  in  general  to  take  for  the  volatile  matter  in  ii  fm  I 
— referred  to  the  dry  and  ash-freo  substance — the  li.;iiri- 
obtainc<l    by    subtracting     from    100    the    yield    of    .,,k.- 
as  dcterniiiud  by  coking  1  grni.  of  the  fuel  in  a  ix.li-h.st 
platinum    crucible   according   to    tlu'    prescription    of    the 
American  Committee  on  Coal  .Analysis,     This  prcscnplion 
is    as    follows:      "One    gramme    of    the    fivsh,    undriod., 

[  powdered  coal  is  heate<l  for  7  minutes  over  the  full  fla 
of  a  Bunsen  bunier  in  a  platinum  enniblc  weigh. 
20  to  30  grms.,  and  provided  with  a  tightly  fitting  cov_ 
The  bottom  of  the  crucible,  which  is  sup]Kirted  on 
platinum  triangle,  should  be  from  ti  to  8  cm.  above 
top  of  the  burner.  The  flame  when  Imrning  free,  sliou 
be  20  cm.  high  ;  and  care  should  be  taken  to  yiroU 
it  from  draughts  during  the  determination.  The  unc 
surface  of  the  cover  should  remain  coated  with  earhoal 
but  the  upjior  surface  should  always  keep  free  fn>m  it'Tl 
Analyses  for  arbitration  purimscs  made  in  difforani 
places  by  this  method  on  the  same  sample  show  differtmo 
for  the  most  part  of  less  than  1  per  cent,  in  the  yield  ( 
coke,  and  only  rarely  of  as  much  as  2  per  cent. 

Alcohol;    HigUy  carbtiretleit  lu  a   motor  fiicL 

Mohr.     Seventh  Int.  Congr.  Appl.  Chem.,  London,  IS 
A  MIXTURE  of  equal   quantities  of  alcohol  and    iH'nzenel 
has  a  calorific   value   within    10   jht  cent,   of  that   of 
equal     volume     of     petrol.      This     mixture,     howi-vcr,    ial 
unsuitable  for   use   as  a    motor  fuel,    since    the    iH'nzcnejf 
solidifies  in   cold    weather.     By  using  |K>tri>l   in   place  of 
a  part  of  the  benzene,  a  mixture  is  obtaininl  which  witf 
remain  nnaltci-ed  at  teni|x-ratuK's  down    to   -25°  C.  j    ifl 
boils    at     42^ — 78°    C.,    and    can    be    iis»k1    in    ordin 
carburettors. — A.  T.L. 

Exhaust   gusts    in    motor    vehicles ;     Deodorisation    of 

,     Fronkel.     .Seventh     Int.     Congr.     .\ppl.    Cheiii.Ji 

I^ondon,   1!K)9. 

Tub  chief  cause  of  the  production  of  evil-smelhng 
by  motor- vehicles,  a])ait  from  iniiierfect  lubrication^ 
the  incomplete  combustion  of  the  explosive  mi.xturc  ii 
the  engine.  In  well  constnicted  motors  about  5  poi 
cent,  by  weight  of  the  jietrol  csca|)es  coni))!cte  com 
bustion,  or  about  18-75  grins,  jkt  h.ji.-hour.  The  aiithm 
proposes  to  effect  a  supplementaiy  combustion  in  tin 
exhaust  box  or  silencer,  with  the  aid  of  a  catalvtic  agent 
The  catalytic  material  tried  was  finely-divideil  plalimiu 
deposited  on  mountain  flax,  cardboard  ]>n-pare<l  fcon 
the  same,  or  porous  ]K)rvelaiii,  bundles  of  the  platiniws 
material  being  ench>s<'d  in  an  iron  cylinder  cli>s«'d  a' 
both  ends  by  gratings.  l"or  a  car  of  about  25  h.p.,  ai 
element  containing  about  30  grms.  of  platinum  woujr 
be  sufliuicnt.     Exhaust  boxes  of  the  dimensions  at  prvMD 
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US''  would  be  large  enough  to  accommodate  the  contact 
iiinit  or  elements,  in  the  case  of  cars  of  average  power, 
;  tiii  cars  of  higher  power,  both  the  diameter  and 
il;iIi  of  the  exhaust  box  would  have  to  be  increased. 
ic  temperature  of  the  gases  is  sufficiently  high  to 
idcr  the  catalytic  material  active  mthout  external 
at.  and  the  heat  developed  by  the  conibu.stion  may 
utilised  for  warming  the  car  in  cold  weather,  or  the 
tciiur  of  the  exhaust  box  may  be  provided  with  pro- 
tiiiir  wings  to  increase  the  cooling  by  radiation.  The 
[ij'ly  of  air  requisite  for  combustion  is  furnished  by 
Mils  of  a  ventilator  (fan)  placed  between  the  motor 
'I  tin-  radiator,  this  delivering  air  to  the  contact  element 
:"ul;Ii  a  system  of  pipes  into  which  the  exhaust  pipe 
til'-  motor  opens. — A.  S. 

fjifirfunts  ivith  explosives  in  rtijard  to  explosion  of 
tir<(ltimp  uiul  coal  dust.     Mentc  and  Will.     See  XXII. 

Alkali,  etc.,   works   report.     See  VII. 

Patents. 

•it  ;    Process  and  apparatus  for  the  treatment  of  

\V.  H.  Bradley.     Fr.  Pat.  397,022,  Dec.  2,  1908. 

E  peat  is  cut  by  a  machine  having  rotary  knives,  and 
•  mixture  of  peat  and  water  is  jmmped  along  a  conduit 
i\ickfl  with  a  relief  valve  to  a  disintegrating  machine 
II'.'  the  fibres  are  broken  up  and  the  mixture  is  rendered 
mogeneous.  The  mass  is  then  passed  through  a  vacuum 
,paratus  to  extract  the  dissolved  gases  and  next  through 
r  centrifugal  machine  to  separate  the  water.  The 
larated  peat  is  finally  dried  out  of  contact  with  the  air 
ja  multiple  effect  ajjparatus. — W.  H.  C. 

it    hriquettes  ;     Manufacture    of    .     F.  .  Gaertncr. 

Fr.  Pat.  397,071,  Feb.  12.  1908. 

E  claim  is  for  the  addition  of  from  two  to  five  per  cent, 
hnmic  acid  to  the  peat  before  briquetting  m  order  to 
•tease  the  calorific  value  of  the  product. — W.  H.  C. 

ke-oven.     G.     W.     Thompson,     CollinsviUe,     111.     U.S. 
Pat.  924,293,  June  8,   1909. 

COKE-OVEN,  of  the  beehive  type,  with  an  opening  at 
top,  has  also  an  opening  in  its  front  through  which  a 
eeled  truck  may  pass.  When  the  truck  is  drawn  out 
the  oven,  its  brick  rear  end  wall  closes  the  opening  in 
>  front  of  the  oven  completely,  and  when  inside  the 
in,  its  front  end  wall  closes  the  lower  part  of  the 
ming,  leaving  a  free  space  (for  draught  regulation), 
I  size  of  which  can  be  varied  by  means  of  an  adjustable 
nper  on  the  wall  of  the  truck."— J.  W.  H. 

»  producers.     W.  A.  Bone,  Leeds,  and  R.  V.  Wheeler, 
Altofts,  Yorks.     Eng.  Pat.  17,103,  Aug.  14,  1908. 

B  producer,  which  is  motmted  above  a  water  trough, 
nprises  an  upper  cylindrical  portion,  and  a  lower 
•tion  of  inverted  conical  form,  the  heights  of  these  two 
tions  being  in  the  ratio  of  5  to  2.  An  outer  shell  of 
lilar  form,  but  having  the  height  of  the  cylindrical 
■tion  only  one-half  that  of  the  conic.il  portion,  surrounds 
conical  portion  of  the  producer,  so  as  to  form  an  annular 
mber  to  which  air  and  steam  are  admitted.  The  lower 
I  of  the  producer  is  provided  with  a  grate  in  the  form 
in  inverted  truncated  cone,  and  steam  jets  are  provided 
cooling  the  grate-bars  when  the  fuel  column  is  allowed 
descend  after  the  removal  of  ash.  A  cylindrical 
rging  bell  with  its  lower  end  curved  inwardly  extends 
vnwards  from  the  top  plate  o'  the  producer  for  onc- 
rd  the  height  of  the  cylindrical  portion.  The  gas  outlet 
tear  the  top  of  the  producer. — A  T.  L. 

nturls.  A.  J.  P.  Rindon.  Copenhagen.  Eng.  Pat. 
'\:!41t,  Dec.  29,  1908.  Under  Int.  Conv.,  July  16. 
9U8. 

order  to  save  space  and  to  facilitate  the  setting  of 
izontal  retorts,  the  flanges  of  the  retorts  are  made 
agonal,  with  two  vertical  and  two  horizontal  edges, 
i  retorts  may  rest  one  upon  another,  being  supported 


by  the  horizontal  edges  of  the  flanges,  or  they  may  be 
arranged  with  the  inclined  edges  of  the  flanges  in  contact. 

—A.  T.  L. 

Tar  from  nydraulic  mains  of  coking  plants  ;    Device  for 

removing  the  thick .     A.Bremer.     Ger.  Pat.  209,645, 

Aug.  6,   1908. 

The  device  consists  of  a  scraper  in  combination  with  a 
movable  framework  :  when  the  scraper  is  drawn  in  one 
direction  it  is  held  in  position  with  its  face  in  contact 
with  the  framework,  and  is  able  to  displace  the  tar,  but 
when  drawn  in  the  other  direction,  it  is  not  sup)))orted 
by  the  framework  and  glides  over  the  surface  of  the  tar. 

—A.  S. 

Filaments  of  any  length  for  illuminating  purposes  ;    Pro- 
duction of  pure  and  thin  .     A.  KroU,  Bruckhausen 

a /Rhine  and  B.  Saklatwalla,  New  York.  Eng.  Pat. 
27,144,  Dec.  14.  1908.  Under  Int.  Conv.,  Dec.  13, 
1907. 

The  filament  is  made  by  an  adaptation  of  the  Wollaston 
process  for  drawmg  very  fine  metal  wires.  Two  concentric 
jets  are  employed,  the  colloidal  metal  or  other  material 
being  extruded  from  the  central  jet  and  the  collodion  or 
other  binding  paste  from  the  outer,  annular  jet.  The 
compound  rod  so  obtained  is  drawn  down  through  a  die 
and  the  protecting  paste  is  then  burncil  off'. — W.  H.  C. 

Alcohol ;      Process    of    making    a    solidified     .      V. 

Perelzveich  and  O.  Rosenbusch.  Fr.  Pat.  397,092, 
Dec.  4,  1908. 

See  Eng.  Pat.  26,915  of  1907  ;  this  J..  1908,  826.— T.  F.  B. 

Ammonia    from    coal    gas ;     Process    and    apparatus    for 

extracting  .     Akt.-Ges.  f.  Kohlendestillation.       Fr. 

Pat.  397,179.  Dec.  8,  1908.  Under  Int.  Conv.,  Julv  10, 
1908. 

See  Eng.  Pat.  26,027  of  1908  ;   this  J.,  1909.  51(i.— T.  F.  B. 

Incande.icence  bodies  for  electric  lamps.     F.   J.   Plnnchon 
Fr.  Pat.  397,398,  Feb.  22,  1908. 

See  Eng.  Pat.  4956  of  1908 ;   this  J.,  1909,  83.— T.  F.  B. 

Filaments  for  electric  lighting  ;    Process  of  making  

from  tungsten  or  other  difficuUly  fwiible  metals.  Siemens 
und  Halske  A.-6.  Fr.  Pat.  397,478,  Dec.  10,  1908. 
Under  Int.  Conv.,  Dec.  11,  1907. 

See  Eng.  Pat.  25,854  of  1908  ;    this  J.,  1909,  647.— T.  F.  B. 
Electric  conductors.     Eng.  Pat.  17,621.     See  XI.'l. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    r/lINERAL    WAXES. 

Wood   dittillution, ;    Investigations   cm   .     P.    Klason, 

G.  V.   Heidenstam,  and  E.  Norlin.     Z.  angew.   Chem., 
1909,  22,  1205—1214. 

I.v  the  present  communication  the  results  obtained  in 
the  destructive  distillation  of  cotton  and  of  sidphite- 
cellulose  from  pine  (Pinus  sylvestri-i),  fir  {Picea  excelsa), 
birch  {Betula  alia),  and  red  beech  {Fagus  sylvatica)  woods, 
are  described.  In  the  tests,  1  kilo,  of  the  cellulose  in  the 
form  of  briquettes  of  sp.  gr.  1-2 — 1-4,  was  used.  The 
retort  consisted  of  a  vertical  copper  cylinder  surrounded 
by  three  concentric  jackets.  The  outer  annular  space 
was  heated  by  means  of  a  gas  burner,  and  the  products 
of  combustion  passed  down  through  the  middle  space, 
and  then  tip  through  the  inner  annular  s)mce.  The 
temperature  inside  the  retort  and  otitside  (in  the  inner 
annular  space)  was  measured  by  means  of  thermo- 
couples. The  temperature  inside  the  retort  was  raised 
to  270°  C.  in  4 — 5  hours,  and  then  the  outer  tcmi)craturc 
was  kept  constant  for  some  time.  The  distillation  was 
almost  completed  in  1 — 2  hours,  during  which  period 
so  much  heat  was  developed  that  the  temperature  inside 
the  retort  exceeded  that  outside  by  about  80°  C.  (The 
amount  of  heat  developed  was  about  5  per  cent,   of  thr 
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hint  <'f  .omliu^iiim  of  fhp  celliilosp.)  Tlio  retort  tem- 
perature was  siil)»e(|ueiitly  raisi'd  grH(lti»lly  t<i  380"  C, 
the  temneratiiro  ill  tlie  aimiilur  spaie  l;<'iii^  then  4(10°  C. 
It  was  obnerveil  that  the  evohitiou  of  gas  was  iiisigiiilieaiit 
Ih'Iow  «liO'  C'.,  but  then  iiiereasetl  stronely  :  tin-  amount 
rif  gas  WHS  si  ill  fairly  largi'  between  ;)U0'  and  S'H"  C. 
aiul  always  ineri'aseil  ia|ii(lly  when  the  teiiiperatun"  was 
raised  aei  ideiitally.  The  gas  evulved  between  275"  and 
3.50'  C  eimtained  about  75  jkt  cent,  of  carbon  dioxide  ; 
but  towards  the  end,  nioi-e  earboii  monoxide  was  fdriui'd, 
the  carbon  dioxide  content  falling  to  about  50  [M'r  cent.  ; 
niethnne  was  also  formed  in  larger  <|uanlity  towards  the 
end  of  the  distiUation.  The  g.is  did  not  contain  hydrogen 
or  aromatic  hydrocarbons.  The  heat  of  combustion  of 
the  gas  was  aliout  3-5  ]«'r  cent,  of  that  of  the  original 
celhdose.  The  chief  proporticm  of  the  distillation  pi-oJucts 
came  over  iliiring  the  lii-st  stage  of  the  process,  the  amount 
gnidurtlly  iiuii-asing  between  250"  and  30(1°  C,  and  only 
a  small  (|iiantity  eoniiiig  over  between  300  and  3X0'  C. 
The  chief  results  of  the  test.s  niv  shown  in  the  following 
table  :— 


Celluloie  from : 

Cotton. 

Pine. 

Fir. 

Birch. 

Beech. 

Pneeniage  rompotittm  of 

maUriul  enrlimitte4. 

4-82 

0-13 

95-05 

5-0 

0-4  ■ 

93-9a 

0-44 

0-49 

93-07 

o-as 

0-92 
92-43 

7-81 

\8ll         

0-77 

Organic  matter   

91-42 

Relatke  pem-nlage  pro- 

portions  ol  digtilia- 

hoii  productt. 

Cliari'oul 

38-82 

36-93 

34-811 

33-39 

32-91 

liu-bon  dioxide 

10-35 

12-83 

11-94 

11-14 

11-96 

Kthvleiic          

0-17 
4-15 

0-21 
3-40 

0-19 
3-92 

0-41 
3-49 

0-25 

Carbon  nionoxldc    . . 

3-80 

Methane 

0-27 

0-27 

0-22 

0-47 

U-39 

Methyl  alcohol 

— 

triues 

0-07 

— 

0-19 

0-07 

0-08 

0-13 

0-15 

0-20 

Acetic  acid 

1-39 

•2-18 

2-79 

3-89 

3-50 

Om.  matter  in  sodium 

acetate 

5-14 

4-22 

S-50 

7-72 

8-87 

Tar  

4-18 

4-85 

6-28 

9-58 

f-23 

Water 

34-52 

34-17 

29-99 

2«-35 

31-88 

Xo98       

0-94 

0-80 

1-U 

0-40 

0-93 

It  will  be  noticed  that  the  cellulose  from  birch  and  beech 
yielded  more  acetic  acid  than  that  from  cotton,  pine. 
and  tir.  Also  the  charcoal  from  liiieh  and  beech  celluloses 
contained  about  2  per  cent,  more  carbon  than  that  from 
cotton,  pine,  and  fir  celluloses.  (Sec  also  this  J.,  1009, 
132.  417.)— A.  S. 

Kerosene  ;    Relation  between  the  temperature  of  and 

the  explosiort  pnsxure  of  the  siipi  niiildiit  mixture  of 
air  and  fapour.  W.  P.  Bradley  and  (".  F.  Hale.  .1. 
hid.  and  Eng.  ("hem..  1909.  1.  .345— 351. 

iSa.mI'LF.s  of  kei'osene  were  jjlaced  in  a  strong  brass  cylinder 
provided  with  a  ]irc.ssure  indicator,  and  after  heating  in 
a  waterluith  to  a  ilelinite  temperature,  air  was  caused  to 
bubble  thiiiugh  the  oil.  and  the  niLvluiv  of  vajiour  and 
air  ex|)l<Kh-<i.  Measurements  wei-e  made  over  a  range 
of  teniix'inluiT  from  a  few  degrees  beh)W  the  Hashing 
point,  as  deteriiiilii'd  by  the  clo.sed  (up  test,  to  several 
degrees  above  the  lire  point  (ignition  point)  as  deter- 
mined by  the  open  cup  test.  The  ivsults  are  given  in 
tables  and  cuive-diagrams.  They  show  that  at  the 
flashing  [xiint  (closed  cup),  a  mixture  of  air  and  vapour  is 
pi-oduccd  which  will  yield  an  explosion  pressurt-  of  from 
15  to  25  lb.,  whilst  at  the  open  (up  Hashing  point,  the 
mixtui-e  gives  an  explosion  pressure  almost  t-tpial  to  the 
maximum  attainable  with  the  sjimple.  Tin-  Hashing 
point  delerniined  by  the  elo.sc-d  cup  lest  indicates  most 
nearly  the  tem|x-raluiv  at  which  danger  from  explosion 
is  to  be-  feared.  At  the  ignition  jKiint.  the  oil  vaporis<'s 
so  rapiilly  that  the  mixture  of  air  and  vapour,  rich  iu 
va)K)ur.  gives  an  exjilosion  pifssure  less  than  the  maximum 
HltuinabTe.' — A.  S. 


Pyridine  ;    Commtnial  and  it.i  t-.Uur  n.s  a  mtven 

K.  n.  MacKcnsie.     J.  Ind.  and  Eng.  Chem.,  1909,  ■ 
3(iO— 3(i2. 

(oMiiKiuHL  pyriiline.  which  consists  of  pyridine.  pienHiM»| 
and   water,   was  found   to  be  unsatisfactory  as  a  solvet 
for    bitumens    and    riibl>er.     This    is   due    mainly    lo    tJ 
presence  of  water,   which  forms  with   pyridine  a  delinil  J 
liydrate,  b.pt.  !(4-4    ('  (com|>a»-  lioldsehmidt  and  t'onstan  I 
this  ,J.,    1SS4,    l,">ii).  having  very  link-  solveni   actum  c I 
bitumens.      If   the   eommeivial   pyridine    be   distilled,   tl  ' 
hydrate  eoiui  s  over  at  its  boiling  point,  and  the  disullai 
obtained  subsc-ipiently.  namely  "  pyridine  "  (115" — I IH'  l 
and  "  picolines  "  (134 — 144-.">"  C)  have  a  much  yum. 
solvent  power  than  the  original  sjimple.     The  "  pic<  lim  - 
are  su|H'rior  to  pyridine  in  this  res|K-et  and  in  soni'   >  i- 
are    even    sui>erior    to    carlxin    bisulphide.     The    lii-li;i 
and   ignition   jMiinls  of  commercial    pyridine  anil    iis  di 
lillalion  products,  as  detenuined  in  .i  4  oz.  o|H'n  tin  di- 
of  2\  in.  diani..  .in-  shown  in  the  following  table  :    - 


KlashinK  iiuint. 
"  C. 


iRnlUuii  juiiii 
"  C. 


Pyridiiu-  hyilrati-  (40%H.O) 
Pyridine  (li.pt.  115°— 118'  (;.) 
PlcoUnu  (b.i.t.   125"— 13r  C.) 
„      (l>.i>t.   134°— 130"  0.) 

„       (b.iit.    144-5"  C.) 

Crude  pyriitiiie    


35 

.-.:. 

17 

17 

25 

:(o 

33 

40 

42 

4S 

31 

-      _ 

Petroleum  production  of  the  United  SttileM.     U.,S.  fScok 
Survey,  June,  1909.     [T.K. 


The  increased  activity  in  the  three  great  lields — Cnlifonjl 
Oklahoma,  and  Illinois — -was  the  dominant  feature  of  t 
situation  rather  than  the  discovery  and  oiH-ning  of  a 
considerable  new  lielils.  The  piinci|>al  new  Held  to  gl 
|>roininenee  was  the  Caddo  jxjol,  in  Xortb-Wi 
Louisiana.  ^ 

Bitumens  ;    Kxpcrimmlal  rontribuliun  tv  tlu   Inuuitdgi 

the    .     (!.    .Maderna.     Seventh    Int.    {'<mgr.    A\ 

Chem.,  I.<indon.   1909. 

The  bitumens  contained  in  the  asphaltums  from 
parts  of  Italy  have  similar  properties  to  thoio-  dctiltl 
from  other  sources.  They  dissolve  jMirtia'ly  in 
and  in  ether,  ami  lompletely  in  chloroform.  The  porli 
soluble  in  alcohol  is  a  yellowish  vis<s>ufl  mass  at  ' 
ordinary  t<mp<'rature,  possessing  the  characteristic  ud' 
of  bituminous  substances;  that  soluble  in  ether  ii'- 
black  substance  melting  at  about  W--~Vf  C,  and  ' 
portion  insoluble  in  alcohol  and  ethw  is  a  sliinina  Ui. 
substance,  which  is  inodonms  and  melts  at  a  ki^  te 
perature.  All  thn-i-  iiortions  contain  unsaturated  co- 
pounds,  tho  iodine  value  varying  according  to  the  oriii 
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the  substance,  but  being  tolerably  constant  for  a 
.rticular  fraction  of  a  given  bitumen.  On  the  other 
,nd.  the  percentage  of  suljjhur  increases  sometimes 
nsiderably  from  the  less  condensed  to  the  more  con- 
msed  portions.  The  bitumens  give  the  cliolesterol 
action.  From  the  results  of  experiments  on  the  dis- 
lation  of  mineral  oils  in  presence  of  air  and  of  sulphur 

the  ordinary  pressure  and  under  increased  pressure, 
e  author  concludes  that  bitumens  are  formed  by  the 
tion  of  sulphur  on  hydrocarbons,  leachng  to  the  forniation 

unsaturated  compounds.  Sulphur  may  have  jjarti- 
lated  in  the  formation  of  bitun\ens,  although  not 
esent  in  the  products.  The  formation  of  bitumens 
obably  takes  place  in  two  stages,  viz..  ()).  condensation 

formation  of  unsaturated  compounds,  and  (2),  poly- 
;risation.     The  action  of  bght  on  the  different  fractions 

the  bitumens  is  quantitatively  different  although 
lalitatively  the  same  :  under  similar  conditions,  the 
Dre  condensed  portions  are  rendered  insoluble  to  a  greater 
gree  than  the  less  condensed  fractions. — A.  S. 

DHrrminin/j  sulphur  by  catalytic  method.     Maderna- 
See  XXIII. 

Alhili.  lie.  icorls  report.     See  VII. 

ethyhjlyoxal  as  a  colour  rnujeiit  \Jor  phtnoh.  dc.].  Deniges. 
Sec  XX. 

Bituminous  road  hinder-^.     Forrest.     See  IX. 

Patent.s. 

iorl  [for  peat].  L.  Augustin,  St.  Hyacinfhe,  Canada, 
Assignor  to  L.  Daudelin.  St.  Hvacinthe,  and  Peat,  Oas 
and  Coal  Co.,  Montreal,  Canada.  U.S.  Pat.  924,30.5, 
June  H,   1909. 

IE  retort  consists  of  a  cylinder  with  a  fixed  cover  at 
t  end  caiiying  a  hollow" shaft  for  the  removal  of  the 
ses.  and  a  rcmo\able  cover  at  the  other  cnrl  for  charging 
d  dischaiging  the  peat  which  i.s  contained  in  a  loose 
rtridgc  or  cylindrical  frame.  The  retort  is  mounted 
r  rotation  in  a  brickwork  furnace  with  a  central  fire 
■ite,  a  fixed  bearing  being  fitted  to  the  hollow  shaft 
d  a  swinging  bearing  for  the  shaft  on  the  removable 
cer.  While  charging  and  discharging,  the  open  end 
the  retort  is  carried  by  a  roller  bearing  arranged  in  the 
ckwT)ik   and   surrounding  the   body   of  the  retort. 

—J.  W.  H. 

tmrmia  and  tar  ;  Process  nf  ohlainitirj .     H.  Koppers, 

Essin-on-tlie-Ruhr,     Germany.     Re-issue    No.     12,971 
June  8,  1909.  of  U.S.  Pat.  8fi2.976,  Aug.  1.3,  1907. 
|e  gases  from  the  dry  distillation  of  fuels,  after  being 
|>led  to  condense  the  tar  and  water,  which  are  removed 

a  separator,  are  superheated  and  led,  for  the  absorption 
:the  ammonia,  into  an  acid  bath.  This  bath  is  kept 
I  uniform  concentration  by  the  constant  addition  of  acid 
|1  the   removal   of  the   crystals  formed,   the   drainings 

m  the  latter  running  back  into  the  bath.— J.  VV.  H.  ' 

'ide     petroleum ;      Di.^tilling     .      F.     Scidenschniir, 

Jharlottenburg,  Germany.  Kng.  Pat.  10,9,")ft,  Jlay  20. 
908.     Under   Int.   Conv.,   Nov.   5,    1907.     Addition   to 

iJng.  Pat.   10.892  of  1908. 

h  steam  and  oil  outlets  described  in  the  original  patent 
^8  J.,  1909,  ()49)  are  combined  to  form  injectors  or 
flying  nozzles  and  are  directed  against  one  another 
cad  of  being  arranged  radially,  in  order  to  prevent 
(ead  space,  where  there  is  no  circulation,  being  formed 
fthe  centre  of  the  still.— W.  H.  C. 

\r6kum  shid/je  ;    Proccis  of  trcrilim/  and  separuliiKj  arid 

'om  .     ,J.   L.    Gray.   Elizabeth,   N..r.     U.S. '  Pats. 

23,427.  923.428,  and  923,429,  .lune  1,  1909. 

i  major  jiortion  of  the  acid  is  allowed  to  .sejjarate  and 

llhen  drawn  off.     Tlie  sludge  is  next  heated,  and  steam 

i'lijfctcd  into  the  mass.     The  lighter  grades  of  hydro- 

)ons  rise   successively   to   the   top   and   are   removed, 

ing  a   residue   of   pitch   or  asiilialtum.     In   order   to 


facilitate  the  separation  of  the  acid,  the  acid  separated 
from  a  previo\is  operation  is  used  to  wash  the  untreated 
sludge.— W.  H.  C. 

Nilro  compounds  ;  Process  of  producing .     O.  Boeters 

and  R.  Wolffenstein,  Berhn.      U.S.  Pat.  923.701,  June  i; 
1909. 

See  Erig.  Pat.  17,521  of  1907  ;  this  J.,1907, 1194.— T.  F.  B. 

Petrolruni  ;    Apparatus  for  the  industrial  jiianvfacturc  of 

a  new  spirit  by  the  Iriatment  of .      A.  Testelin  and  (i. 

Renard.  Brussels.     Eng.  Pat.   10,881.  Aug.   11,  1908. 

See  Fr.  Pat.  393,554  of  lOOS  ;  this  J.,  19U9,  133.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Aniline  Bluck.  II.  K.  \\'illstatter  and  S.  Uorogi. 
Ber.,  1909,  42,  2147-2108.  (Compare  this  J.,  1907, 
755.) 

The  authors  discuss  first  the  oxidation  of  aniline  to  cjuiuone. 
They  show  that  in  this  process  phenylhydroxylaminc 
can  play  no  part  for  it  does  not  yield  ([uinone  on  oxidation 
with  bichromate  and  sulphmic  acid  but  only  nitroso- 
benzene.  In  oxidising  aniline  witli  this  oxidising  mixture. 
Aniline  Black  is  the  first  intermediate  ))ioduct  and  this  is 
then  further  oxidised  to  quinonc.  I'his  Aniline  Black 
contains  no  oxygen  and  is  no  deiivative  of  phenylhydroxyl- 
amiue  or  aminophenol  :  as  a  matter  of  fact  neither  of  these 
gives  Aniline  Black.  Jveither  is  it  possible  that  phenyl- 
hydroxylamiue  is  formed  and  then  condenses  with  aniline 
to  arainodiphenylamine  as  Nover  suggested  (this  J., 
1907,  145),  for  (1)  the  latter  compound,  when  oxidised 
with  bichromate  and  sulphuric  acid  gives  mostly 
Emeraldine  which  is  not  produced  in  oxidising  aniline 
by  the  same  means  ;  (2),  aminodiphenylamine  gives  with 
bichromate  and  sulphuric  acid  only  about  60  per  cent, 
of  quinone  under  tho  same  conditions  in  which  aniliue 
gives  more  than  85  per  cent,  of  quinone ;  and  (3),  in  a 
mixture  of  phonylhydroxylaniine  and  aniline  a  mixture 
of  bichromate  and  sulphuric  acid  oxidises  first  the  former 
to  nitrosobenzene  and  then  the  latter  to  Aniline  Black. 
With  regard  to  the  actual  formation  of  quinone  from 
Aniline  Black,  bj'  oxidation  with  bichromate  and  s\ilphuric 
acid  under  Nietzki's  conditions,  the  authors  have  obtained 
88 — 89  per  cent,  of  the  theoretical  amount  of  quinone  : 
about  one-eighth  part  is  thus  lost.  When  however  the 
necessary  amount  of  liichromate  for  producing  Aniline 
Black  is  added  to  aniline  sulphate  and  then  oxidation 
by  load  peroxide  is  effected,  the  remarkable  fact  has  been 
discovered  that  the  yield  of  quinone  is  now  increased 
to  95  per  cent,  of  the  theoretical  amount,  which  is  as  much 
as  is  obtained  by  the  oxidation  of  p-phenylenediamine 
or  /^-aminophenol.  This  is  considered  to  prove  that  the 
leuco-compound  of  Aniline  Black  consists  of  the  indaniinc 
chain,  CeH5.NH.[C„Hj.NHl„.CeH,,.NH,. 

A  molecular-weight  determination  of  Aniline  Black 
has  been  carried  out  l)y  hydrolysing  it  with  dilute  sulpliuric 
acid.  By  this  ojjeration  one-eightli  part  of  the  nitrogen 
is  evolved  as  ammonia  thus  : — 

:  CgHi  :  NH   +  HoO  -^  :  C6H4  :  0  +  NH3. 

The  Black  produced  is  of  a  much  deeper  colour  than  the 
original    substance.     Further    the     composition    of     the 
Aniline  Black  produced  by  the  cold  oxidation  of  aniline 
with  bichromate  and  sulphuric  acid  has  been  investigated 
and  it  is  found  that :    (1),  for  1  mol.  of  anilme,  1-27  atoms 
of  oxygen  arc  required,  the  formula  of  the  authors  (C6.'l4jN), 
requiring   1-25  atoms  ;    (2),   the   maximum  yield   (97   per 
cent,   of   the   theory)   is  obtained   by   using   Ij  atoms  of 
oxygen ;     and    (3),"    repeated    analyses    agree    with     the 
composition    CsH4.sN.      From    these    facts    the  authors 
conclude  that  the  constitution  of  Aniline  Black  is  : — 
(",;H.,.N  :  CcH^  :  N.CcHi.iNH.CeH.i.iNll.C  '„H4.N  :  C6H4: 
N.CgH^.N  :  CcHi :  NH 
the    position    of    the    Internal    quinonoid    linking    being 
arbitrarily  selected. — J.  C.  C. 


Cl.  IV.— colouring  BIATTERS  4  DYESTUFFS. 


l-ilelhorti-i-aminobnize>ic-2-''iilphonic    acid.       R.    Bauer. 
Bcr.,  1909,  42,  2106—2111. 

/)-.\nisii>ine  (lOgrms.)  is  added  to  20  c.c.  of  cold,  coii- 
coiitrntod  sulphuric  acid  and  when  nil  is  dissolved,  22  c.c. 
of  fuming  sujphuric  acid  (containing  20  per  cent,  of  sulphin- 
tritixidc),  are  added  anil  the  whole  warmed  for  15 — 20 
minutes  at  55°  C.  On  pouring  on  ice,  the  sulphonie 
acid  is  precijjitatod  and  is  purified  by  crystallising  from 
water.  This  acid  has  been  proved  to  bo  1-niethoxv- 
■t-amini>ben/.ene-2-.<ulphonic  acid  by  methylating  the 
known  1  -  hydroxy  -  4  -  aniinobenzene  -  2  -  sulphonie  acid 
(through  the  benzylidene  derivative)  when  the  two 
preparations  were  found  to  bo  identical.  The  diazo- 
compound  of  this  anisidinesulphonic  acid  is  well  crys- 
tallised and  gives  a  blood-red  dvestuff  with  f(-naphthol. 

-J.  C.  C. 


mcri-Qiiiiione-ituhii. 
I'lecaitl. 


JJI.      R.       Willstiitfer 
Ber.,  1909,  42,  19C»2— 1907 


and     J. 


WnKN  a  dilute  Folution  of  j;aminophenol  liydiTJchloridc 
(145  grnis.)  is  oxidised  in  the  cold  with  half  the  theoretical 
amount  of  ferric  chloride  (1131  grms.),  a  violet  iljcstuff. 
C|2H,„0.jN,,HCl,  is  precipitated  which  is  very  unstable. 
On  reduction  with  stannous  chloride  it  yields  a  leuco- 
ba.so  which  is  5  (or  2)-amino-2(or  .'>)  :  4-diliydroxy- 
diphcnylamine.  On  oxidation  with  chromic  acid  thi.>< 
leuco-compouud    yields    benzoquinone. — J.  C.  C. 

Triphcnijlmethane  dyestufs  :  Substituird .     H.  Finger. 

J.  prakt.  Chem.,  1909.  79,  492^97. 

TRlCHLOROM.tr.ENTA  is  prepared  from  mothylenedi-o- 
chloroaniline  by  first  converting  this  into  pp'-diaminn- 
m»n'-diclilorodiphonvlmcthane  bv  heating  it  with  o- 
ehloroaniline  and  the  hydrochloride  of  the'lattor  in 
alcoholic  solution  for  8  hours  under  a  reflux  condenser. 
The  dihydroehloridc  of  the  base  melts  at  201°  C.  This 
ba.se  is  heated  with  o-ehloroaniline,  the  hydrochloride 
of  the  latter,  and  arsenic  acid,  thereby  being  transformed 
into  Trichlororaagenta.  The  dyestuif  forms  a  dark  red 
powder  with  a  metallic  green  reflex.  Tlie  dyeings  obtained 
are  slightly  brighter  than  those  produced  by  New  Magenta. 
For  the  preparation  of  Trimethoxy-p-magenta.  pp'- 
diamino- HI «i'-dimcthoxydiphenylniethane.  obtained  from 
methylencdi-o-anisidine  is  converted  into  the  diacetyl 
derivative  ;  this  is  oxidised  witli  potassium  bichromate 
and  sulphuric  acid  to  diaeetyldiaminodiniethoxybenzo- 
phenone  and,  after  eliminating  the  acetyl  groups,  this 
is  reduced  with  sodium  amalgam  in  alcoholic  solution 
to  diarainodimethoxydiphenylcarbinol ;  or  diamino- 
diraethoxydiphenylmethane  or  methvlenedi-o-anisidine 
is  heated  with  o-anisidinc  hydrochloride,  o-nitroanisol. 
and  ferric  chloride  when  Trimethoxy-p-magenta  is 
obtained.  It  forms  a  copper  coloured  mass  with  a  green 
reflex  and  the  dyeings  obtained  from  it  are  more  violet 
than  those  produced  by  New  Magenta. — J.  C.  C. 

Coal-tnr  dyesluffs ;    ilnnv/adure  of  in  the    United 

Statrji.     .1.      F.      .Schoellkopf.     Seventh     Int.      Congr. 
Appl.  Chem.,  London.  1909. 

The  reasons  for  the  ivtarded  growth  of  the  coal-tar  dyestuff 
industry  in  the  United  States,  which,  prior  to  the'  Tariff 
Act  of  1883,  was  in  a  flourishing  condition,  is  considered  to 
bo  due  to  the  unfavourable  tariff  legislation  of  188,3,  when 
no  less  than  five  distinct  coal-tar  dyestuffs  factories  retired 
from  the  field.  The  Tariff  Act  of  1807,  however,  made 
progress  in  the  United  States  jmssible,  and  in  the  ten  years 
next  succeeding,  the  industry  made  greater  strides  than  if 
had  in  the  preceding  30  years.  With  a  prospect  of  better 
tariff  protection  and  of  suitable  modification  of  the 
Patent  Ijiws,  combined  with  a  renewed  supply  of  snitabU' 
coal-tar  hytlrocarbons  to  be  obtained  by  the  new  systems 
of  coking  coal  now  being  adopted  in  the  United  States. 
it  -seems  not  at  all  imjiossible  that  the  United  States 
may.  in  the  course  of  time,  become  exjwrters  of  coal-tar 
dyestuffs  instea<l  of  being  imiKirters. 

Aside  from  alizarin  and  anihraiene  colours,  which  hnvi' 
been  dtity-fn'e,  the  list  of  riyestiiffs  marnifactun-d  is  fairly 
complete.  .American  needs  of  .Magentas,  (hrysoidines. 
Bismarck  Browns,  Aniline  Blues,  Nigrosines,  and  the  like 
•are  practically  supplied  by  makers  in  the  United  States  ; 


tJnly  16.  1«(W.J 

\cid  Blacks,  A*' 
United  StatcsB" 
idein  the  Unit  I 


large  quantities  of  direct  cotton  dyestuffs,  .Acid  Blacks,  A< 
Beds,  and  -Acid  Blues  are  also  made  in  the  United  .States 
The  total  output  of  coal-tar  dyestuffs  made  in  the  Unit 
States  is  place<l  at  4.000,000  pounils,  valued  at  ccmsidcral 
above  1,000,000  dols.,  and  for  thi-  last  ten  years  the 
of  increase  in  domestic  jjroduction  has  been  about  tw 
as  great  as  the  rate  of  increase  in  importations. 


i 
ri 


Alfohol;  Tnx-jrce  denaturel  gran  in  thf  manufi..^ 

of  roal-lardyrxinffs  in  the  United Stntis.     (•.  .\.  Prochail 
Seventh  Int.  Congr.  Appl.  Chem.,  London.  1909. 

TuE   author   states    that  the    use  of    tax-free    dcnsl 
alcohol     made     possible     by     United     States    le^ 
in    force    since    January    1st,    1907,    has   had   no  el 
on      the      manufacture      of      coal-tar      colours     wi( 
the    United   .States  ;     this  he   a-scribes  to    the  regulattd 
established    by  the    Commissioner    of    Intirnal    KoTVI|    ;,„ 
in    order    pro])erly    to     protect     the     rivenue,     and 
characterises  them  as  cumbersome,  in<piisilorlal,  annoyl 
and  not  at  all  feasible,  and  as  making  the  use  of  the  itt 
alcohol    prcferabh-    to    the   use   of    the   denatured   Mi 


under  such  restrictions. 

Dyestuffs  derived  from  gallic  arid.     E.  Ehrnuvnn.    SoT 
Int.   Congr.   Appl.  Chem..   Ixmdon,    1909. 


k 

WiiKN  gallic  acid  is  condensed  with  diphenyl-m-phenjia  lj 
luced  which  gives  blue  shjl  j| 
on  cotton  mordanted  with  iron.  alniiiiniMiii.  or  chroir^^ 
From  gallic  acid  and  m-hydroxydiplienylamine  a  d; 
of  similar  pro]x>rties  is  obtaineii,  but  the  shades  pi 
arc  red. — J.  C.  C. 

Paranitrosomrthylanilini  :      a    netc    intermediate 
for  the  manvfacture  of  dyvMnffs.     J.  C.  Cain. 
Int.  Congr.  Api)l.  Chem.,  I»ndon,  1909. 

In  view  of  the  very  extensive  use  of  paranitrosodimi 
aniline  in  the  colour  industry  it  is  siirprisi 
the  corresponding  derivative  of  nuthylethy 
has  not  yet  been  described.  pNitrO'tnmellii/l'lhylamli  k1i 
NOC.HjXiCHjjC.Hs.  is  readily  prepaied'  by  trM« 
mcthylcthyl-aniline  hydrochloride  with  nitrous 
as  in  the  case  of  the  analogous  dimethyl  com|«)iind. 
hi/drnehloridr  forms  yellow  ncerlles.  and  the 
base  crystallises  from  dilute  alcohol  in  green  ill  iplii 
melting  at  (it) — (i7°.  The  author  is  engaged  in  studlj)  ill 
the       reactions      of      this      compound.  I'amnif 

methylethylaniline  can  obviously  be  used  in  the 
facture  of  a  large  number  of  dyestuffs.  and  as  an  ox 
of    these    the    author    has    prei)ared    the    corrcsp 
Jlelhylene  Blue  in  which  the  dimithyl  groups  of  on 
Methylinc  Blue  are  nplaced  by  the  mcthylethyl  i 
This  new  ilyestuff  nuiy  eimvenicntly  1h'  lalled  Mefl 
Blue  M.E.  (I.e.,  methylethyl) :    it  dyes  tannin. mordin' 
cotton   in   shades   «hieh   arc   much   greener   than  tb    M 
produced  by  ordinary  Methylene  Blue. 


Monoacetyl  derivatives  of  diamines  of  the  benzidine  M  li 

Preparation  of  .     J.  C.  Cain.     Seventh  Int.  Oooln 

Appl.  Chem.,  London,  1909. 

The     monoacetyl     derivatives     of     benzidine,     tdidi  a. 

dianisidine  and  dichlorobenzidine  (of  which  the  lint  oi  hn 

was  obtained  in  very  small  yield  by  Siliniidt  and  Sohn  iu 
in   1879  (Ber.,  12,  489),  can"  very  readily   be   prepaied 

good  yield  by  tn'ating  a  cold  dilute  alcoholic  solulioa  .. 

the  ba.se  with  acetic  aniiydride.     ( Inc  molecular  proporf  , 
of  acetic  anhydride  is  added  t<i  one  molecular  proporf 


i|i 


lO 


f[» 


uL 


of   the   dissolved    base,    the   .solution    is    nciitralisod   ^ 
ammonia,  filtered  hot  (from  any  diacetyl  coin|Kiund),  i» 
wati-r  added  until  a  turbidity  is  produced  when,  on  eoolt 
the  ])nr<'  monoacetyl  eomixmnd  separates.     Under  ll' 
conditions  iH'nzidine  yields  about  2  parts  of  the  monoao  1 
to    I    of    the  diacetyl  derivative,   tolidine  about    3  d  • 
dichlorobenzidine,    mostly    monoacetyl.    with    verj    1>  ■ 
of      thi'      diaeelyl      compound,     and      dianisidine     gi 
only     the    tiionoacctvl     derivative.        Mfinoacctvb"!"' 
('H,.C<».NH.C,,H|,.NH...H,(t,  has  already  Iwcn.l 
by  the  anihor  (Trans.   I'hem.  Sor..    I!HI9.  95,  Til 
following  eoMipounils  are  here  descrilM-d  for  Ihe  first  ti 
Mnnoae.lyldiani-^idin-.        CH3.C0.NH.(',,H,,0,NH„Hi 
is  ri'ndily  .soluble  in  alcohol  and  crvstalliseB  fn.m  wateii 
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hite  nodules,  m.p.  67°.  The  water  of  crystallisation  is  lost 
-,  100°  and  the  anhydrous  substance  melts  at  116°.  .3  :  %'- 
khJoromnyioncetylhenzidine,  CH3.CO.NH.Ci2HeC!l2.NH,, 
ssolves  I'asily  in  alcohol  but  sjjaringly  in  water,  and 
rnis  feathery  crystals  in. p.  104° — 105°. 
3  :  'y-DichlorodiacetyllKnzidine,  Ci.Hja.iNH.CO.CH,),, 
ystallises  from  glacial  acetic  acid  in  line  white  needles, 
.p.   :i02°. 

The  ready  production  of  the  above  monoacetyldiamincs 
akcs  it  now  possible  to  obtain  asymmetrical  disazo- 
^estuffs  or  other  compounds  in  the  preparation  of  which 
e  exact  "  half-diazotisation  "  of  the  diamines  is  necessary, 
e  acetyl  group  being  hydrolysed  after  the  combination 
the  first  component.  It  is  well  known  that  the  "  half- 
azotisation  "  of  benzidine,  etc.,  cannot  be  satisfactorily 
complishcd. 


fiphenykarbinol  and  trilolylcarhinol ;    Action  of  amines 

'on .     A.  G.  Green  and  A.  E.  Woodhead.     Seventh 

Int.  Congr.  Appl.  Chem.,  London,  1909. 

IEEE  are  considerable  grounds  for  regarding  the  so-called 
phenylation  "  of  rosaniline  salts,  on  heating  with  aniline, 
a  typical  "  quinonoid  "  reaction  consisting  in  the  direct 
(litting  oiT  of  a  quinonimide  group  and  replacement  liy  a 
enylimino-group.  Upon  this  view  the  trimethoxy 
d  trihalogen  derivatives  of  triphenylearbinol,  which  also 
jidily  give  rise  to  Aniline  Blue  on  "heating  with  aniline, 
raid  likewise  be  regarded  as  reacting  in  their  quinonoicl 
■ms  : 

(a)  R,C  :  CjHj  :  NH„C1. 

(h)  R,,C  :  C'liH,  :  0(CH3)C1. 

(c)  RX  :  CeHj  :  I.Cl. 
In  view  of  the  possible  quinonoid  structure  of  the 
oun-d  salts  of  tri])henylcarbinoI  itself,  this  body  was 
jmittcd  to  the  action  of  anihne  and  of  other  bases  in  the 
psenee  of  their  hydroclilorides.  On  heating  tripheuyl- 
I'binol  with  anihne  (two  ports)  and  anihne  hydro- 
joridc  (six  parts)  for  ten  or  twelve  hour.s  at  180°  a  deep 
|;e  melt  was  obtained,  from  which,  however,  only  a 
lall  quantity  of  dycstuff  could  be  isolated,  the  main 
iiijuct  of  the  reaction  being  the  aminotetraphenyl- 
jthane  of  Ullmann  and  Miinzhuber  (Ber.,  36,  407), 
e  properties  of  the  product  do  not  correspond  to  those 
a  triphenylmethane  colouring  matter,  but  to  a  dyestuff 
the  Induline  class.  It  appears,  therefore,  tliat  an 
reduction  of  the  phenylimino-group  does  not  occur. 
;  that  the  triphenylearbinol  merely  acts  as  an  oxidising 
^nt  on  the  aniline.  This  is  confirmed  by  the  fact  that 
paratoluidine  is  substituted  for  aniline,  no  colour 
matron  occurs.  On  the  other  hand,  orthotoluidine 
es  a  red  very  similar  to  Magenta,  and  dimethylaniline 
/iolet  similar  to  Methyl  Violet.  Triparatolylcarbinol 
i  found  to  give  quite  similar  reactions  with  the 
pective  amines.  In  all  cases  the  yield  of  dyestuff 
i  small. 

!    sanderswood ;     Colouring    matter    of    .     J.     C. 

'ain  and  P,  May.     Seventh   Int.  Congr.  Appl.  Chem., 
/jnHon,  1909. 

■  T  \i,tN-,  the  colouring  matter  contained  in  red  sanders- 
I  ifl  I  I'llrocapm  santalinus  L.)  has  the  formula,  CisHnO^. 
I  oiilains  one  methoxyl  group. 

'  S/////.V  in  arjiieous  ■■iolution  ;    Condition   on  some -. 

:.  K.)icht  and  J.  P.  Batcy.  Seventh  Int.  Congr.  Appl! 
li'-m.,  London.  1909.  (See  also  J.  See.  Dvers  and  Col. 
DK.  25,  194^203.) 

I  tlic  present  work  a  number  of   dyestuffs   have    been 

I  wrcd  in  a  state  of  purity,  and  the  conditions  of  their 

<™<  solutions  examined   by  determinations  of  their 

iih.il   conductivities,   ebuilioseopic  determinations  of 

'■>  iilur  weights,  and  experiments  in  simple  diffusion. 

I'll  ivi  t  cotton  colours  investigated  were  Bcnzopurpurine 

■  ■    Isrika  B,  and  Chry.sophenine.     The  other  dyestuft's 

;  l>"l  on  were  Soluble  Blue  (free   sul|)litinic    acid)    and 

'Ii'Im.1      Yellow     S.       The     electrical      conductivities 

"l'i""us   solutions   of   these   substances,    measured   at 

oi'l    18°.    showed     that    they    behaved     as     normal 

iiclytes,   being  highly  dissociated   in   wr^ak  solutions. 


Similarly,  the  determinations  of  their  molecular  weights 
by  the  boiling  point  method  indicated  that  dissociation 
was  taking  place. 

Experiments  with  solutions  of  the  above  dyestuffs  showed 
that  they  all  possessed  the  property  of  diffusing  into  pure 
water,  in  the  absence  of  a  diaphragm.  Comparative 
tests  on  tho  rate  of  diffusion  of  picric  acid,  Bcnzopurpurin 
and  Soluble  Blue  indicated  that  the  two  latter  compounds 
were  dissociated  and  non-colloidal.  Po.sitive  and 
coiToborative  evidence  is  thus  adduced  to  prove  that  the 
aqueous  solutions  of  the  dyestuffs  experimented  with  arc 
not  colloidal  in  character. 

Dyes  in  solution  ;   State  of  certain .     S.  E.  Slu'jipard. 

Seventh  Int.   Congi-.   Appl.  Chem..   London,   1909. 

(«)  In  the  aqueous  solutions  of  certain  dyestuffs — • 
Lsocyanine,  Pinaeyanol,  Cyaninc — the  dyestuff  is  present 
partially  or  wholly  in  colloid  solutions,  and  the  absorption 
spectrum  differs  markedly  from  that  of  a  true  solution, 
(6)  In  other  aqueous  solutions  of  dyestuffs,  the  change 
from  true  to  colloid  solution  is  accompanied  by  a 
broadening  and  diffusion  of  the  absorption  band,  due  to 
increase  in  number  and  size  of  the  particles,  a  physical 
change  greatly  modifying  the  absorption.  Deviations 
from  Beer's  law  result,  (c)  The  state  of  dyestuffs  in 
solid  media  is  comparable  to  that  in  liquids,  and  the 
absorption  spectrum  may  in  many  cases  be  used  as  a 
criterion,  (rf)  The  solution  of  dyestuffs  appears  to  be  due 
to  a  combined  process  of  disaggregation  of  the  solute — ■ 
the  dyestuff — accompanied  by  a  progressively  increasing 
combination  with  the  solvent.  If  the  same  state  of  solution 
be  attained  in  different  solvents,  the  absorption  maxima 
are  displaced  in  accordance  with  Kundt's  law. 

Certified  food  colours  (U.S.A.).   Kohnstamm.    SeeXVlllA. 

Application  of  physico-chemical  methods  to  technical 
problems.     [Examination  of  inks.]     Hinrichsen.     See  X. 

Patents. 

DisazD-di/esluff ;      Manufacture     of     a     .     Act.-Cles. 

f.     Anilinfabr.,     Berlin,     Germany.     Eng.     Pat.     7905, 
Apr.  2,  1909.     Under  Int.  Conv.,  Apr.  14,  1908. 

A  DISAZO-DYESTUFF  Can  be  made  by  combhiing  one 
molecular  proportion  of  the  diazo-derivative  of  p-amino- 
phenylarsinic  acid  with  one  molecular  proportion  of 
1:8:3:  6-aminonaphtholdisulphonic  acid  in  acid  solution, 
and  then  combining  the  intermediate  ])roduct  thus  obtained 
with  another  molecular  proportion  of  the  diazo-derivative 
of  p-aminopheuylarsinic  acid  in  alkaline  solution.  There 
is  thus  obtained  a  blue  dyestuff  easily  soluble  in  water 
which  is  useful  in  medicine. — P.  E.  C. 

Thioaniline  sulphonic  acids  ;    Process  for  preparing  . 

Act.-Ges.   f.   Anilinfabr.     Ger.   Pat.   210,564,   July  21, 
1907. 

jj-NiTROCHLOROBENZENES0LPHONic  acid  is  Condensed 
with  /j-nitrothiophenol  or  one  of  its  sulphonic  acids 
in  alkaline  solution  ;  the  diiritrodiphenylsulphide  sulphonic 
acids  thus  obtained  arc  converted  into  the  corresponding 
sulphonic  acids  of  thioaniline  by  reduction,  e.g.,  with 
zinc  dust  in  alkaline  solution. — T.  F.  B. 

Dyestuffs ;      Manufacture     of    .     R.     B.     Ransford, 

London.  From  L.  Cassella  und  CV).,  Frankfort-on-Maine, 
Germany.     Eng.   Pat.   20,709,   Oct.   1,   1908. 

Ir  sulphonic  acids  of  carbazole  (preferably  the  disulphonic 
acid),  are  condensed  with  tetralkyldiaminodiphcnyl- 
carbinol,  valuable  green  acid  dyestuffs  are  obtained. 
Example :  8-5  kilos,  of  carbazolo  are  introducea  into 
90  kilos,  of  sulphmic  acid  monohydrato  at  the  ordinary 
temperature  and  the  solution  is  heated  fai  about  90°  C. 
until  a  sample  is  completely  soluble  in  water.  The 
mixture  is  then  cooled  to  20°  C.  and  13-5  kilos,  of 
tetramethyldiarainodiphenylcorbiiiol  are  added  and  the 
whole  is  heated  to  .WO.  until  the  latter  has  disappeared. 
The  mixture  is  then  cooled  ami  stirred  into  45  kilo.s. 
of  ice  and  90  litres  of  water.  The  loucosulphonic  acid 
separates  in  colourless  needles  which  are  filtered  off, 
washed    and   dried.     To   obtain    the   dyestuff,    the   louco 
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cumpouiid  is  dissolved  iii  wutcr  together  with  the  m>(;essary 
quantity  of  soilium  hydroxide  and  lirstly  lead  peroxide 
and  then  acetic  acid  are  added  to  tlie  well-eoolcd  and 
briskly  stirred  stilutioii.  When  the  oxidation  is  eoaipletn. 
the  lead  Ls  preeipitnle*!  as  sulphate  and  tlie  dyestuff 
is  separated  in  the  usual  manner.  It  dissolves  in  hot 
alcohol  with  a  bluish-green  colour  and  in  concentrated 
sulpliuric  acid  with  a  pure  yellow  eoloui.  In  an  acid  bath, 
wool  is  dyed  a  preen  shade  fast  to  alkalis ;  the  baths  are 
completely   exhausted. — P.  F.  C. 

I'd/   dt/CMluff ;      Bed ,   and   prmi.i.-i   o/    vidknuj   Kiimc. 

(i.  Kngi,  Assignor  to  Soc.  Chcm.  Ind.  in  Basle,  Switzer- 
land.    U.S.  I'at.  92;{,959,  June  S.  1909. 

A  RED  vat  dyestuff  is  obtained  by  boiling  one  molecule 
of  a  derivative  of  phenylthioglycol-o-earboxylic  acid  with 
one  molecule  of  an  acidyl  derivative  of  isatiu,  in  the 
])rcscnce  of  a  condensing  agent  capable  of  transforming 
the  phenylthioglycr.l-o-carboxylic  aeid  derivative  into  an 
intermediate  oxythionaphthenc  compound.  The  shades 
produced  by  the  dycstull  arc  fast  to  washing,  light  and 
chlorine. — J.  C.  C. 

AiUhriiqvimmc  series;     Production  of  ureas  of  the  . 

Soc.     pour    rind.    Chim.    a   Bisle.     F-.    Pat.    .•{!)",4.U 
Fob.  24,  1908. 

Bv  treating  mono-  and  di-aniiMoaiilliraiiuinoMes  with 
ciirlxinyl  chloride,  corresponding  ureas  are  piodueed 
which  are  vat  dyestuffs  giving  fast  yellow,  gray  and 
bixiwn  shades.  The  operation  is  carried  out  by  pap.sing 
carbonyl  cliloride  into  a  solution  of  thi^  amine  in  nitro- 
benzene at  the  boiling  point.  If  a  mixture  of  two  different 
aminoanthraquinones  is  employed  in  molecular  iiro- 
portions,  a   mixed  diantlira((uinoy|urea  is  pro<luccd. 

—J.  C.  C. 

Dycstu^s  [A:o\  insoluble  in   water;     Produclioii  of  . 

Badische  Anilin  uiid  Soda  Fnbrik.  Fii-st  Addition, 
dated  Dec.  o,  1908  (Under  Int.  Conv.,  Maixh  2  and 
Aug.  31,  1!KW).  to  Fr.  Put.  373,475  of  Jan.  11.  1907. 
TuK  lakes  described  in  the  chief  patent  (this  J.,  190",  (>80) 
are  not  entirely  insoluble  in  oil  and  it  has  now  been  found' 
that  if  the  amines  there  mentioned  are  replaced  by 
2-ehloro-.'')-nitfo-/i-toluidine,  (i.chloro-4-nitro-m-tnluidine, 
or  4  :  5-dichloroonitraniline,  the  lakes  luoduced  are  not 
only  extiemely  fast  to  light,  hent,  alcohol,  lime,  etc., 
but  arc  absolutely  insoluble  in  oil.  fi -rhloro-4-nitro-m-' 
toluidine  is  jirepared  by  nitrating  (i-chloroaceto-m- 
toluidido  and  subsei|iient  saponification.  It  is  easily 
separated  from  the  <"i-chloro-2.nitro-»i-toluidinc  which 
is  formed  at  the  same  lime,  as  it  is  le.ss  soluble  in  alcohol. 
It  crystallises  in  brown  vellow  prisms  melting  at  158"^ — 
159°  C.^I.  C.  C.  " 

Dyestuffs  dyeing  cotton  direct  ;    Prorcss  for  the  production 

of .     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat 

397.(il3,   Dec.    18,    lOOS.     Under  "jnt.    Conv.,   Feb     18 
1908. 

DvKSTUl-FS  dyeing  cotton  direct  are  jirejiared  by  com- 
bining the  tetrazo-derivative  of  a  paratliamine  with  one 
molecular  i)roportion  of  a  l-aeidylamino-S-naphlhol-mono-, 
di-  or  poly-Rulphonic  acid  and  with  one  molecular  pro- 
jKjrtion  of  a  monoacetylaled  nictarliamine  in  which  the 
i)ara-position  with  regard  to  tle^  free  amino-group  i. 
free.  The  dyestuffs  can  be  diazotised  and  develoj)ed 
on  the  fibre,  furnishing  pure  blue  shades  which  are  dis- 
charged by  hyposulphite  (hydrosulphite)  to  a  |.mc  white. 
In  the  example  given,  the  tetrnzo-derivative  of  dianisidine 
is  combined  with  one  mol.  of  l-acetylamino-8-naphthol- 
4  :  (i-disulphonic  acid  and  with  oni'  mol.  of  4-acetvlaniino- 
2-aminotobicnc.  This  dyestuff  gives  violet  shades  on 
cotton  which  when  diazoiised  on  the  fibre  and  developed 
with   /<-nn])hthol   are  transformed   into  greenish-blue'. 

-^I.  C.  C. 

Monnazo  dyestuffs  ;    Process  for  preparini/  nwrdant  . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.      (Jer.  Pat.  210.,')97 
Feb.   20.   11HI8. 

MonnANT-DYEiNi;  azo  dyestuffs  are  obtained  by  combining 
the  diazo  compounds  of  ^nih  o-aminophenol  or  o-amino- 


cresol  derivatives  as  contain  nitro  groui>s  or  halogen 
or  both,  but  not  suIi>honic  or  carboxylic  acid  group 
with  alkyl  or  aryl  derivatives  of  iiiaminopheuol  . 
i«-amiiiocrt«ol8.  Seventeen  such  dyestuffs  an-  deseribi 
which  produce  shades  on  chromed  wool  varying  fnii 
led  to  brown  and  black. — T.  F.  B. 

Penlabroniindiijo  ;     Mmmfneture  of  and  of  an  intc 

mediate  product.  ().  Iniray,  London.  F'rom  Farl 
werkc  vorm.  Meister,  Lucius,  und  Briining,  IliK-h 
on  Maine,  fiermany.     Eng.  Pat.  13.789,  June  29.  I'.Hi' 

Sei:  Fr.  Pat.  392,638  of  1908  ;   this  J.,  1909,  17.— T.  F.  1 

Indigo  white  or  a  substitution  product  thereof ;  itaiiufw 
turc  of  brominalcd  derivatives  from  — — ,  and  nf  (id, 
stuffs  from  such  deriixUit^es,  Farbwerke  vorm.  Meisti 
Lucius,  imd  Briining,  Hochst  on  Maine,  (ierinan 
ICng.  Pat.  18.IP23.  Aug.  27,  1'.I08.  Under  Int.  (on 
Aug.  31,   1907. 

See  Fr.  Pat.  393.279  of  1908  ;   this  J.,  1909,  18.— T.  F. 

Colouriwj  matters  for  animal  fibres  and  comi  '•!■<! 
processes  and  method.^  allowing  these  colonrimj  / .  dh 
to  be  olitaincd.  H.  K.  Vidal,  I'aris.  Eng.  Pat.  l.i,(ji' 
July  1.5.  1908.     Under  Int.  Conv.,  Aug.  29,   1907. 

See  Fr.  Pat.  391,405  of  1907  ;  this  J.,  1908,  1 1."iO.— T.  F. 

Dyestuffs   of   the   ynlloei/anine     series;      Manufacture 

new .     P.  A.  Newton,  London.     From  Farb.jiftil 

vorm.    F.    Bayer  und   Co.,    ElberfcUl,   (ierinanv.     Ki 
Pat.  20,368,  Sept.  28,  1908. 

See  Fr.  Pat.  390,564  of  1908  :   this  J.,  1909,  595.— T.  F. 

.l:o  dyestuff.  J.  •Tansen  and  W.  Neelmeier,  I>iverkiut 
Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und  C 
Elberfcld,  tiermany.     U.S.  Pat.  924.231.  June  8,  M 

See  Fr.  Pat.  395,824  of  1908  :    this  J..  1!KI9,  469.— T,  Kjj 

Azo  dyestuff.  J.  Jansen  Jinil  W.  Xeolmcier,  Luverl 
Assignors  to  Farlxinfabr.  vorm.  V.  Bay<'r  und 
Elbeifeld,  (iermany.      U.S.  Pat.  924,232,  June  8, 

See  (.ier.  Pat.  208,498  of  1908  ;  this  J.,  1909,  469.— T. 


Azo  dyestuffs  ;   Production  of  new  mordant . 

fabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  397,577, 
1908.     Under  Int.  Conv.,  Feb.    19,  1908. 

See  Ger.  Pat.  210,597  of  1908  ;    pn-ceding.— T.  F. 

Hair  dyestuff.     E.    Erdmann,    Halle   on    Saalo, 
to  Aet.-C.es.   f.  Allilillfabr.,  Beriin.      U.S.   Pat.  9; 
Juno   1.  1909. 

See  Kng.  Pat.  14,212  of  19t)5  :  this  J..  1906,  .532.— T.  V. 

p-Phcnylencdiamine,   its  homologueg  and  substitution  | 

duds ;       Process     for     producing     .      .Xut.-Gci. 

AnUinfabr.     Fr.   Pat.   397,443,  Feb.   24,   PH»8. 

See  tier.    Pals.   202,17(1,   202.564.   2(i2..5(i.5.  and  2(M3l 
this  J.,   1908,  1147,  and   1909,  86.— T.  F.  B. 

Aniline,  its  homologues  and  substitution  products  ; 

for  producitig  -.     Aet.-Ges.  f.  Anilinfalu.     Fr. 

397.485,  Feb.  25,  1908. 

See  Eng.  Pat.  39()6  of  1908  :   this  J.,  1908,  1147.— T.  F^ 

p-Aminophenol  and  its  derii-atires  ;  Process    for   pi 

.       Act.-(!es.     f.     Anilinfabr.     Fr.      Pat.     397,1 

Feb.  26,  1908. 

Sbk  Eng.  Pat.  4044  of  1908  ;   this  J.,  1908,  1147.— ZIJI 

v.— PREPARING.    BLEACHING,    DYEING 
PRINTING,  AND  FINISHING  TEXTILES,  YARi, 
AND    FIBRES 


Colloidal  state  ;    Jiennt  drvlopments  of  the  Ihrorg  efi 

■ and  Ihiir  biaring   em  the  dyeing  and  ciranil>i>     ,j^ 

tixtiU    fihres.      K.     Feijinann.     .1.    iS<k\    Dyeis  and  (,.     j. 


fihres.      K.     Feilinann.     .1.    iS<k\    l)yf 
l!H)9,  26,  I.5S— KM). 

Tiie  distinction  betwi'cn  colloidal  ami  crystalline  chmi 
comjKmnds    is    l)oeoming    untenable ;     it    was    form'' 
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I  ii-idered  to  be  a  characteristic  of  colloids  that  they 
\  ri i M  not  diffuse  through  a  semipermeable  membrane. 
-  crystalloids  -Hould.  but  Bechhold  and  others 
ia\r  shown  that  such  membranes  can  be  graded 
t  will  so  that  '■  colloids "  can  be  separated  from 
iiic  another  according  to  the  size  of  their  jiarticles  and 
.ihcr  factors.  According  to  von  Weimam  all  matter  is 
ssnitially  crystalline,  a  \-iew  which  he  has  supported  by 
inn  li  experimental  evidence.  H.  Wisliscenus  has 
irrimred  aluminium  hydro.xide  and  oxide  in  a  fibrous 
(ii!ii  which  shows  most  of  the  essential  properties  of  the 
minivil  tibres.  inchiding  their  strong  adsorptive  power. 
'( Irt-.Tohvct  and  Wild  (this  J.,  1908,  llOti)  have  shown 
hat  dyestufis  in  solution  are  ionised  electrolytes,  containing 
;UL''-  organic  dyestuff  ions  and  small  inorganic  ions. 
\ .  Spring  (this  j.,  1909.  430)  in  a  study  of  the  cleansing 
ttiMU  of  soaps,  shows  that  soap  solutions,  especially  at 
iriaiu  definite  concentrations,  form  suspensions  with 
Iffatted.  hnely  divided  charcoal  and  other  materials  wliich 
an  lie  filtered  unchanged  through  ordinary  filter  paper. 
Im  >oap  appears  to  exercise  a  kind  of  "  peptonising " 
'  'mil.  and  is  itself  partially  decomposed  into  more  acid 
,1'!  more  basic  portions.  It  may  be  supposed,  in  accord- 
n  '  with  the  views  of  Pelet-Jolivet  and  Andersen  (this 
.  I'.iOS,  1149),  that  in  the  process  of  dyeing  the  colour 
11-  are  attracted  by  the  oppositely  charged  fibre,  which 
nay  lie  considered  to  be  built  up  of  ultimate  crystalline 
laiiirles  felted  together  with  their  crystalline  axes 
aiiiiiiscuously  arranged  :  the  dye  liquor,  carrying  the 
nil  ill  I  ions,  will  penetrate  this  network.  The  forces  of 
Uiac  tion  may  be  pictured  as  sufticient  to  enable  the  colour 
ons  to  penetrate  deeply  into  tlie  fibre  substance,  where  they 
ire  surrounded  by  the  filjre  jiarticles.  They  may  be 
.upposed  to  be  retained  there  either  because  the  tibre- 
•ubstance  acts  as  a  protective  colloid  or  because  the 
leutralisation  of  the  electric  charges  is  accompanied  by 
ihemical  action  between  dyestuff  electron  and  fibre 
ubstance. — E.  F. 


'ndigo  ;  Further  notes  on  the  determinalion  of  — ■ —  in 
di/ed  cotton  fabrics.  E.  Knecht.  J.  Soe.  Dyers  and 
Col.,   1909,  25,  KiO— 161. 

The  method  recently  described  (this  J.,  1909,  518)  for  the 
ietermination  of  indigo  in  dyed  cotton  fabrics,  had  the 
lisadvantage  that  the  amount  of  time  required  for  the 
|iltration  of  the  precipitated  indigotin  varied  considerably, 
jfhis  difficulty  has  now  been  overcome  by  diluting  the 
olution  of  the  fabric  in  sulphuric  acid  with  four  times 
ts  volume  of  water  and  boiling  for  a  few  minutes.  The 
irecipitated  indigotin  then  becomes  granular  and  can  be 
iltcred  in  from  5  to  10  minutes  Ijy  the  use  of  a  filter-bed 
'ibout  one-third  of  an  inch  thick  made  from  a  layer  of 
oarsely  crushed  quartz  of  about  the  size  of  millet  seeds, 
overed  by  a  layer  of  finer  quartz  of  about  the  size  of  grain 
ugar.  and  lastly  by  a  layer  of  finely-divided  silica, 
t  is  not  necessary  to  use  the  filter  pump  at  first,  but  a 
light  vacuum  is  emjiloyed  later,  and  finally  the  full  action 
if  the  pump  is  required.  The  whole  estimation  can  thus 
le  performed  in  a  little  more  than  two  hours.  The  liquid 
ibtained  on  boiling  the  dilute  acid  solution  often  becomes 
lark-coloured,  but  there  is  no  loss  of  indigotin.  and  the 
olour  is  jjroliably  due  to  caramel.  It  is  best  to  make  the 
olution  of  indigotinsulphonic  acid  alkahne  with  sodium 
arbonate  and  then  acidify  with  tartaric  acid  before 
itrating  with  titanous  chloride.  Titration  with  perraan- 
;anate  is  not  cpiite  satisfactory.  Direct  cotton  colours 
.re  sometimes  present  on  the  fabric.  Diamine  Black 
JH  is  destroyed  on  sulphonation,  lea\ing  a  brown 
irecipitate  on  dilution  which  is  filtered  off  :  any  further 
lecomposition  products  which  may  be  present  in  the 
iltrate  do  not  affect  the  result.  Columbia  Black  and 
Senzopurpuiin  4B  are  completely  precipitated  on  dilution 
.fter  sulphonation,  and  can  be  filtered  off.  Other  colours, 
uch  as  Diamine  Sky  Blue  and  Diaminogene  may  interfere  ; 
n  case  direct  cotton  colours  have  been  detected  it  is  best 
0  wash  the  precipitated  indigotin  with  dilute  ammonia, 
vhich  removes  them  completely.  This  method  does  not 
pply  to  direct  colours  which  have  been  diazotised  and 
leveloped  on  the  fibre. — E.  F. 


Bromindigo    FB ;     [Dyeinq    with    ].     R. 

Farber-Zeit.,  1909,  20,  185—186. 


Werner. 


Bromindigo  FB  is  a  level  dyeing  colour,  the  shades 
obtained  being  equal  as  regards  fastness  to  alkali,  washing, 
etc.,  to  those  obtained  with  indigo.  The  stock  solution 
may  be  prepared  by  reducing  the  dyestuff  with  alkaline 
hydrosulphite,  at  a  temperature  of  about  (iO°  C.  ;  it  is 
added  to  tlie  dye-vat  (to  which  a  little  alkaline  hydro- 
sulphite  has  been  previousl}'  added),  and  the  material 
is  then  enteied.  The  colour  of  the  vat  and  the  material 
therein  should  be  golden-yellow.  Dark  shades  on  yarn  are 
easily  dyed  at  about  60°  C,  but  for  light  shades  it  is 
advisable  to  commence  dyeing  at  30°  C.,  and  raise  the 
temperature  gradually  to  50 — liO°.  Level,  well  penetrated 
dyeings  are  obtained  from  the  hot  vat  and  this  exhausts 
well.  Piece  goods  may  be  dyed  on  the  jigger,  extra 
quantities  of  hydrosulphite  being  required  when  the 
ordinary  form  of  jigger  is  employed.  After  dyeing,  the 
goods  are  squeezed,  oxidised,  soured,  rinsed,  and  soa])ed. 
Bromindigo  FB  dyes  well  in  combination  with  sulphide 
dyestuffs  ;  it  is  reduced  by  boiling  with  a  solution  of  caustic 
soda  and  dextrin  and  dyeing  is  carried  out  in  a  hot  bath, 
with  the  addition  of  salt,  the  goods  being  afterwards 
squeezed,  o.xidised,  soured,  rinsed,  and  soaped.  This 
process  gives  good  results  with  half-linen  and  linen. 
Wool  and  silk  are  dyed  in  the  hydrosulphite  vat,  the 
exhaustion  being  so  good  that  it  is  advisable  to  dye  at  a 
moderatelj'  low  temperature  and  in  a  "  long  ""  vat. — F.  M. 

Paranitro-orthoanisidine  ;   The.   nitrosamine   of  ,   and 

its  application.  C.  Dziewonski.  W.  Pluzanski  and  E. 
Kopec.  Sealed  notes  JSTos.  1748.  1749.  1752,  1763, 
1770,  and  1831.  Deposited  July  11,  1907  to  April  14, 
1908.     BuU.   Soc.   Ind.   Mulhouse,   1909,  79,   169—174. 

By  substituting  paranitro-orthoanisidine  for  paranitrani- 
line,  in  the  method  of  the  Badi.sche  Anilin  und  Soda  Fabrik 
(Ger.  Pat.  81,791)  for  producing  a  red  witliout  a  lireliminary 
preparation  of  the  material  with  /i-naphthol,  a  much 
brighter  and  bluer  shade  is  obtained.  By  pouring  tlie 
solution  of  the  diazotised  base  into  caustic  soda  (in  slight 
excess),  the  nitrosamine  is  precipitated  as  a  greenish 
coloured,  voluminous,  mierocrystalline  substance  :  it  is 
stable  in  the  presence  of  the  excess  of  caustic  soda  and 
may  be  purified  by  recrystallisation  from  hot  water.  In 
alkaline  solution  it  does  not  react  with  phenols.  The 
addition  of  the  oxides  of  zinc  or  aluminium  to  the  printing 
paste  retards  the  development  of  the  colour,  but  excellent 
results  are  obtained  with  sodium  aluminate.  The  printing 
paste  contains  /i-naphthol.  caustic  soda,  sodium 
sulphoricinate,  sodium  aluminate,  nitrosamine,  and 
sodium  acetate,  witli  gum  tragacanth  as  thickening. 
After  printing,  the  goods  are  dried,  left  to  lie  for  a  few  hours 
in  the  air,  and  then  passed  through  a  warm  bath  of  acid. 
Good  results  are  obtained  with  the  colour  as  a  reserve 
under  Aniline  Black  and.  by  mixing  sodium  bichromate 
with  the  printing  paste,  bright  red  discharge  effects  are 
produced  on  indigo-dyed  cloth. — F.  M. 

Pa  ranitro-orthoanisidine  ;  The  nitrosamine  of a?id  its 

application  on  unprepared  white  and  iruhgo-dyed 
material.  E.  Bourcart.  Sealed  note  1798.  Deposited 
Jan.  2,  1908.    Bull.  Soc.  Ind.  Mulhouse,  79,  175—178. 

The  nitrosamine  is  prepared  by  precipitating  a  cooled 
10  per  cent,  solution  of  diazotised  paranitro-orthoanisidine 
\iith  cold  caustic  soda.  It  is  better  adapted  for  use  upon 
material  which  has  not  previously  been  prepared  with 
/J-naphthol  than  is  the  nitrosamine  of  paranitraniline ; 
mixed  with  Turkey  red  oil,  iS-naphthol.  and  a  slight 
excess  of  caustic  soda  and  printed  (with  gum  tragacanth), 
the  red  is  partially  develojjed  upon  drying,  apparently 
by  the  absorption  of  the  excess  of  caustic  soda  by  the 
cotton.  The  addition  of  castor  nil  to  the  paste  assists 
the  development  as.  upon  drying  on  the  fibre,  the  excess 
of  caustic  soda  saponifies  the  oil  and  the  soap  produced 
docs  not  retard  the  formation  of  the  colour.  Other 
substances  which  may  be  employed  arc  potassium  ethyl 
sulphate,  chloroform,  carbon  tetrachloride,  acetanilide, 
sodium  thiosulphate,  etc.  For  a  coloured  indigo  discharge, 
sodium   bichromate  is  added  to  the   printing  paste  and 

c 


700 


Cl.  V.-PREPAEING,  bleaching,  &c.,  textiles,  yarns,  &  FIBRES.       [July  15.  isoo. 


after  the  colour  has  been  developed  by  drying  and  light 
steaming,  the  material  is  passed  tUrough  acid,  rinsed  and 
dried. 

In  a  report  on  the  above  communication,  C.  Favre 
draws  attention  to  the  similarity  of  the  above  method 
with  that  of  Uziewonski  (see  preceding  abstract).  Both 
methods  give  good  results,  producing  a  beautiful  red. 

— F.  M. 

Ctllulose  ;     Action  of  oxalic  acid  on  .     E.   Knecht. 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 

It  is  known  that  if  a  strong  solution  of  oxalic  acid, 
thickened  with  British  pum,  is  printed  on  calico  and 
allowed  to  dry  at  the  uixlinary  temperature,  and  the 
calico  be  then  well  washed,  the  ])rinted  i)arts,  while  not 
being  tendered,  exhibit  a  marked  affinity  for  Methylene 
Blue  and  a  <lecreascd  affinity  for  direct  colours  like  Erika. 
Tartaric  and  citric  acids  do  not  show  this  behaviour. 
The  autlior  shows  that  the  ])ortions  which  had 
been  ininted  with  oxalic  acid  lose  their  characteristic 
pro|x'rties  after  the  fabric  has  been  boiled  for  a  few 
minutes  in  dilute  caustic  soda.  No  oxalic  acid  could  be 
detected  in  the  caustic  soda  extract,  so  that  formation 
of  an  oxalate  of  cellulose  is  not  the  cause  of  the  pheno- 
menon. Further  investigation  showed,  however,  that 
the  caustic  soda  contained  formic  acid,  which  appears  to 
be  formed  by  the  decomposition  of  the  oxalic  acid,  and 
to  act  on  the  cclhdose  in  the  nascent  state,  yielding  formyl- 
ccllulose.  Malonic  ucid  acts  similarly,  yielding  acetyl- 
collulo.se,  while  the  action  of  hexylinalonic  acid  is  still 
more  pronounced.  It  appears  probable  that  all  the  acids 
of  this  series  will  behave  similarly,  and  that  a  new  mode 
of  formation  of  acidic  derivatives  of  cellulose  is  thus 
rend:-i-ed  available.  ■Succinic  and  glutaric  acids  do  not 
produce  the  ell'ect. 

Wool ;     Influence  of  preparing  and  bleachiny  agents  on 

dyed   .     T.    Valette.     Seventh    Int.    Congr.    Appl. 

Chem.,  London.  1909. 

TiiK  efifect  of  lime,  ammonia,  sodium  carbonate,  soap, 
hydrogen  peroxide,  sul])hurous  acid,  and  liyjwchlorous 
acid  on  the  shades  i)roduced  on  wool  hanks  with  acid 
dyestuffs.  chrome-  and  alumina-mordant  dyestuffs  and 
indigo,  was  investigated.  Lime  and  hyjjochlrnnus  acid 
gave  tlie  most  beautiful  shades  and  manifested  the 
greatest  affinity  for  the  colours.  The  dejrtlis  of  shade 
obtaincil  in  the  case  of  sodium  carbonate,  soap,  and 
ammonia  were  much  less,  while  the  dullest  shades  were 
those  obtained  with  the  last-named.  Hydrogen  peroxide 
gave  still  less  depth,  and  sidphurous  acid  produced  the 
clearest  shades.  Inert  colours  such  as  ultramarine  or 
maiUler,  suspended  in  lold  water,  were  taken  up  ener- 
getically l)y  the  chlorinated  wool,  whilst  wool  treated 
with  lime  or  sodium  carbonate  was  scarcely  coloured. 
Hanks  treated  with  the  above  reagents  and  dyed  to 
equal  shades  with  each  colour,  on  exirosure  to  sunhght 
for  thri'c  months,  all  faded  practically  to  the  same  degree, 
except  that  the  chlorinated  wool  appeared  to  be  slightlv 
les.s  fugitive.— H.  P.  P. 

Logwood    and     its    secondary    functions.     P.    Heermann. 
Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 

Ik  addition  to  its  tinctorial  properties  Logwood  exerts 
an  important  intluence  by  reason  of  its  quality  of  increasing 
the  weight  of  silk.  The  author  finds  that  chan,  raw  silk 
has  a  very  delinite  affinity  for  both  strongU-  and  weaklv 
oxidised  Logwood  extracts  and  the  silk '  undergoes  a 
marked  increase  in  weight.  At  the  same  time  a  con- 
siderable increase  in  volume  and  a  less  marked  decrease 
in  length  of  the  Hbre  is  observed.  The  increase  in  weight 
of  the  silk  dcjx'nds  on  its  condition  and  previous  treat- 
ment, on  the  degree  of  oxidation  of  the  Li)gwood.  on  the 
composition  of  the  bath  and  on  other  factors.  Silk 
treated  with  tannin  materials  has  less  affinity  for  Logwood 
than  untreated  silk,  but  Hiematin  and  Haiiiatoxylin  are 
absorbed  equally  well  by  both  lands.  The  greatest 
absorption  of  silk  is  attained  when  it  is  loaded  with  tin 
phosphate  :  in  this  condition  it  can  take  up  morx>  than 
its  own  weight  of  Logwood. — J.  C.  C. 


Dye  soltilions  and  inorganic  substances  ;    Reactions  beiuven 

.     \V.  P.   Dreajwr  and  W.  A.  Davis.     Seventh  Int. 

Congr.  Appl.  Chem.,  London,  1909. 
The  dye  solutions  (1  in  10.000)  were  slowly  passed  through 
a  o-inch  column  of  purified  and  ignited  sand,  and  the 
volume  or  weight  of  colourless  liquid  passing  through 
noted.  The  end  reaction,  when  the  dye  commenced 
to  pass  as  well,  was  sharply  defined.  \\"itli  sand  of 
standard  quality  and  using  a  solution  of  Night  Blue, 
the  ratio,  weight  of  dye  retained  :  weight  of  sand  em])loyed, 
=0-OiKil47.  Two  other  results  gave  0-0<HH4S  "and 
0-000148.  With  sand  of  a  larger  grain  the  figures  wore 
0-000084  and  O-OOOOTIi.  With  Cotton  Red  4B,  there 
was  practically  no  "  dyeing  "  action,  the  figure  obtained 
being  ().00003t>.  Prinmline  showed  a  similar  result,  viz., 
0-00004.  'I'hus  the  "  direct  "  dyes  were  not  absorbed 
so  much  as  the  Night  Blue  (basie).  Anthracene  Red  3B 
(acid)  gave  a  figure  of  U-000041.  Picric  acid  gave  no 
"  dyeing  "  action  whatever.  The  effect  of  the  ,-\ddition 
of  sodium  chloride  to  the  solution  of  the  dye  was  marked 
in  some  cases.  With  Night  Blue  the  dye  retained  was  in 
the  ratio  of  1-39  to  2-41  with  a  solution  containing  4  grms. 
of  salt  ]x>r  litre.  With  a  solution  containing  10  grms. 
per  litre,  thedesolutionof  the  dye  was  complete  enough  for 
the  whole  of  the  dye  to  be  retained  in  the  upper  part  of 
the  column  of  sand,  until  the  jiassage  of  the  solution  wb« 
entirely  stopped.  In  this  way  actual  de-solution  of  the 
dye  was  immediately  recognised,  the  lower  portion  of  the 
sand  column  remaining  colourless.  In  some  cases  tliit 
was  not  complete,  as  with  .\nthracene  Red  3B,  where  both 
reactions  were  noticed.  AVith  picric  acid  and  1  per  cent, 
salt  solution  there  was  no  dyeing  action.  With  Primulinc 
and  Cotton  Red  4B,  there  was  no  de-solution  with  a 
1  per  cent,  solution  of  salt,  but  the  dyeing  was  increased 
five-fold. 

Cltarcoal ;     Decolorising  action  of  various  forms  of  . 

E.     Knecht.      Seventh       Int.     Congr.     AppL    Chem., 
London,  1909. 

The  author  has  already  shown  (see  this  .1.,  1907,  949) 
that  by  decreasing  the  jiereentage  of  nitrogen  in  an  animal 
charcoal,  its  affinity  for  acid  dyestuffs  like  Crystal  .S<arlet 
is  proportionately  diminished.  In  continuation  of  this 
work,  he  now  shows  that  by  decreasing  the  jx-rcentage 
of  nitrogen,  tlic  affinity  of  the  charcoal  for  a  basic  colour 
like  -Mitlnlcne  Blue  is  not  materially  altered.  11.  on 
the  utiicr  linnd,  purified  animal  charcoal  be  heated  with 
alumini'im  ])owdcr  or  zinc  dust,  and  then  treated  succes- 
sively with  hydrochloric  and  hydrofluoric  acids  to  re>movc 
impurities,  its  athnity  for  Jlethylcne  Blue  is  greatly 
diminished.  The  affinity  for  Crystal  Scarlet  is  also 
diminished  by  tliis  treatment  Iprnbably  owing  to  unavoid- 
able loss  of  nitrogen),  l>ut  nut  in  iiio)>orti(iu  t<j  the  decrease 
in  the  affinity  for  Methylene  Blue.  The  opinion  expre!<sed 
by  Paterson  and  by  (Ilassner  and  Suida  that  animal 
charcoal  owes  its  decolorising  action  to  the  i)re8ence  of 
organic  compounds  which  are  stable  at  a  re-d  heat,  is 
upheld  by  the  author.  The  decolorising  action  of  other 
forms  of  chareoal.  such  as  loeoa-nut  chareoal.  lamp-black, 
acetylene  black,  and  naphthalene  black,  is  also  discussed, 
and  it  is  shown  that  tlie  more  closely  the  suhstanet- 
approachcs  in  composition  to  pi.re  carbon,  the  less  is 
its  decolorising  power.  It  is  highly  probable  that  altso- 
lutely  ])ure  amorphous  carbon,  however  fine  its  stale 
of  diWsion,  would  be  found  to  be  devoid  of  any  decolorising 
])ower  on  either  acid  or  basic  dyestuffs.  The  absurptioo 
of  iodine  from  its  solution  in  potassium  iodide  by  animali 
charcoal  was  found  to  depend,  hke  th.it  of  Crystal  Scarlet, 
on  the  amount  of  fixed  nitre>gen  contained  in  the  chareo*!. 
The  absorption  of  colouring  ntatters  by  animal  chareoal 
cannot  therefore  be  adduced  as  evidence  that  dyeing, 
is  a  mechanical  process.  The  fact  that,  under  similar 
conditions,  animal  chareoal  takes  up  acid  colours  belonging 
to  a  homologous  series  in  tlu^  proportion  of  their  molecular 
weights,  shows  that  here  also  chemical  action  is  at  work. 

Aniline  Black-  ;  Chemical  technology  of .     A.  G.  Green. 

Seventh     Int.     Congr.     .\piil.     Chem..     London,    1909, 
(See  also  J.  Soe.  Dyers  &  Col.,  19(t!i.  125,  188—194). 

After   a   description   of   the   chief   metlxxls  at   present 
in  use  for  the  production  of  Aniline  Black  on  the  fibre. 
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the  author  proceeds  to  a  discussion  of  its  constitutional 
formula. 

The  oxidation  of  aniline  occurs  in  the  following  stages  : — 
1.  Emeialdine.  2.  NigraniUne.  3.  Ungreenable  Black. 
These  products  are  contained  in  variable  ])roportion  in 
commercial  Aniline  Blacks.  Whilst  Nigraniline  is  readily 
reconverted  into  Emeraldineby  reduction  with  sulphurous 
acid,  Ungreenable  Black  is  stable  to  sulphurous  acid  and 
only  reduced  by  hydrosulphites  giving  a  leuco-compound 
from  which  the  black  is  regenerated  by  air  oxidation.  The 
"  greening  "  of  ordinary  Aniline  Black  by  acids  is  explained 
by  the  observation  that  Nigraniline  is  converted  by  acids 
into  Fmeraldine.  tlie  reduction  being  effected  by  the 
simultaneous  oxidation  of  another  portion  of  the  Nigraniline 
into  quinone.  The  author  assigns  to  Emeraldine  the 
structure  : — 

CeH^^  >NH 

deducing  this  formula  from  its  behaviour  on  oxidation 
and  reduction  (Nietzki,  Liechti  and  Suida),  the  analysis 
of  its  hydrochloride  (Nietzki),  and  its  stability  to  acids. 
The  base  recently  described  by  WiUstiitter  and  Moore 
under  the  name  of  "  Emeraldine,"  to  which  they  assigned 
the  constitution  : 

CeHj.N  :  CeH4  :  N.CsHj.NHCsHi.NH., 
is  almost  certainly  not  identical  with  true  Emeraldine. 
It  differs  from  the  latter  in  its  greater  solubility  in  solvents, 
its  instability  to  acids,  and  the  colour  of  its  solution  in 
concentrated  sulphuric  acid,  which  is  crimson  instead  of 
violet. 

Whilst  Nigraniline  is  deiived  from  Emeraldine  by  the 
removal  of  hydrogen  and  can  be  readily  reconverted  into 
Emeraldine  on  reduction,  the  Ungreenable  Black  is 
probably  not  a  product  of  further  oxidation,  but  a  con- 
densation product  with  anihne.  The  author  assigns 
the  following  formulae  to  these  compounds  : — 

/NieCHix  NH tC„Hj 

CbH^/  )n.ci 

^NrCeHi^ 
NigraniUne.  Ungreenable  Black. 

The  latter  compound  is  therefore  a  phenyl-phenazonium 
salt  and  bears  to  Nigraniline  the  same  relationship  as 
Safranine  does  to  the  Blue  Indamine.  Tliis  view  is  sub- 
stantiated by  the  fact  that  the  aniline  in  the  condensation 
with  Emeraldine  or  Nigraniline  may  be  replaced  by  any 
primary  amine  even  if  para-substituted  (for  instance, 
paratoiuidine),  but  not  by  a  tertiary  amine  such  as 
dimethylaniline.  The  analyses  of  WiUstiitter  and  Moore 
for  their  so-called  "  Polymerisation  Black "  also  agree 
with  this  stiiicture. 

In  order  to  obviate  the  weakening  of  the  fibre  which 
invariably  results  from  the  employment  of  chlorates  in 
"  aged  "  Aniline  Blacks,  the  author  has  endeavoured  to 
replace  this  oxidising  agent  by  atmospheric  oxygen. 
Tliis  has  been  successfully  effected  by  making  use  of  the 
observation  that  a  small  quantity  of  a  paradiamine 
(e.g.,  para-phenylcnediamine)  constitutes,  when  associated 
with  a  copper  salt,  a  catalytic  system  by  means  of  which 
aniline  can  be  readily  oxidised  by  air  alone  into  Emer- 
aldine and  even  into  Ungreenable  Black  (Eng.  Pat. 
No.  16,189  of  1907).     (See  also  tliis  J.,  1908,  (583.) 

The  first  stage  of  the  reaction  is  undoubtedly  the  forma- 
tion of  the  Blue  Indamine  :  NH  :  C^H,  :  N.C.iHj.NH,, 
which  then  undergoes  further  condensations  with  aniline 
giving  complex  intlamines,  from  which  the  Emeraldine 
is  formed  by  splitting  off  the  paradiamine.  The  latter 
is  thus  regenerated  and  able  to  enter  into  reaction  with 
fresh  quantities  of  aniline. 

Steaming  of  fabrics.     A.   Scheurer.     Seventh  Int.   C'ongr. 
Appl.  Chem.,  London.   1909. 

The  author  has  investigated  the  quantity  of  air  remaining 
in  various  types  of  steaming  apparatus.  Special  attention 
was  paid  to  the  Mather-Platt  machine  which  gives  a 
steaming  of  two  minutes'  duration.  -Air  in  any 
such  apparatus  seriously  interferes  nith  the  action  of 
reducing  agents,   such  as  the  hydrosulphites,   which  are 


\nH ^C'oH4^ 


?N. 


largely  employed  in  printing.  Its  presence  also  causes 
a  tall  in  temperature  inside  the  machine.  It  the  tem- 
perature in  a  continuous  Mather-Platt  steamer  be  le.s3 
than  100°  C,  the  atmosphere  is  saturated  if  the  steam 
plate  which  forms  the  ceiling  of  the  apparatus  is  main- 
tained at  about  the  same  temperature  as  the  interior  of 
the  machine.^-P.  F.  C. 

Chemistry  of  vegHahh  fibres.     Schwalbe.     See   XIX. 

Patents. 

Cotton   waste,   etc.  ;    Extraction  of  oily  and  greasy  m:itter 

from   .     G.    Putnam,    Hemel   Hempstead,   and   F. 

Dunn,  Boxmoor.  Eng.  Pat.  12,312,  June  6,  1908. 
The  volatile  solvent  is  introduced  at  the  bottom  of  the 
chamber  into  which  the  waste  is  placed,  and  passing 
upwards  through  the  material  overflows  into  another 
chamber  from  which  it  is  distilled  and  recovered.  The 
chambers  are  fitted  with  perforated  steam  pipes  which 
permit  of  a  rapid  vaporisation  of  the  solvent. — F.  M. 

Sillc  and  spun  silk  ;    Process  for  increasing  the  elasticity 

and    .strength    of    iveighted    .     Deutsche    Diamalt- 

Ges.m.b.H.  Ger.  Pat.  210,341.  AprU  18,  1907. 
The  process  consists  in  treating  the  silk  in  the  hank  form 
with  enzymic  or  non-enzymic  malt  preparations,  or  with 
pre2)arations  containing  maltose.  For  example,  the  silk 
after  being  dyed,  brightened,  and  dried  in  the  usual  manner, 
is  treated  for  about  1  hour  in  a  bath  containing  60  per 
cent,  (on  the  weight  of  the  silk)  of  diastafor.  It  is  stated 
that  by  this  treatment  the  handle,  lustre,  elasticity,  and 
strength  of  the  silk  are  all  improved. — A.  S. 

Black  upon  textile  fibres  ;  Production  of .     The  Calico 

Printers'  Association.  Ltd.,  and  E.  A.  Foumeaux, 
Manchester.  Eng.  Pat.  7345,  Oct.  2,  1908. 
As'iLDJE  or  homologous  bases  are  oxidi-sed  in  the  presence 
of  either  strong  or  weak  acids  and  p-phenylenediamine  by 
the  joint  action  of  a  suitable  metallic  chlorate  and  a 
catalytic  agent,  preferably  a  vanadium  .salt.  An  addition 
to  the  liquor  of  a  mmeral  salt  with  an  acid  function,  such 
as  aluminium  chloride,  is  beneficial.  Example :  Two 
parts  of  commercial  p-phenylenediamine  are  dissolved  in 
5  parts  of  hydrochloric  acid  (23°  Tw. )  and  30  ])arts  of  water. 
Into  this  mixture  10  parts  of  aniluie  oil  are  stirred.  A 
solution  of  10  parts  of  formic  acid  (90  per  cent.)  in  15  parts 
of  water  is  next  added,  then  a  solution  of  7  parts  of  sodium 
chlorate  in  10  parts  of  water,  and  finally  10  parts  of  a 
solution  of  aluminium  chloride  (45°  Tw.).  The  mixtme 
thus  obtained  is  suitablj'  diluted  with  water  to  which  has 
been  added  enough  vanadium  chloride  solution  to  con'e- 
spond  to  one  part  of  ammonium  vanadate  in  200  parts 
of  the  padding  solution.  The  resulting  liquor  is  applied 
to  the  fabric  which  is  then  dried  and  either  aged  or  steamed, 
and  if  necessary  is  finally  chromed.  It  is  claimed  that 
by  this  process,  the  weakening  of  the  fibre  due  to  the 
formation  of  oxycellulose  is  largely  avoided. — P.  F.  C. 

Dyeing,  bleaching  and  treating  fibrmiJi  materiaU  ;  Apparatus 

for  .     T.    HalliweU  and   Mather  and   Piatt,   Ltd., 

Manchester.  Eng.  Pat.  7671,  Oct.  7.  1908.  Addition 
to  Eng.  Pat.  14,780,  June  27,  1907  (this  J.,  1908,  853). 
The  modification  of  the  apparatus  described  in  the  original 
patent  x'crmits  of  material  being  treated  in  the  loose 
state,  or  as  yarn  in  hanks,  cheeses,  etc.,  or  in  the  piece. 
Loose  material,  or  yarn,  is  packed  into  the  annular  space 
between  the  perforated  walls  of  an  outer  and  an  inner 
cylinder.  The  base  of  this  hollow  drum  is  solid  and  is 
fitted  centrally  with  a  tubulure  which  fits  into  a  hole 
iti  the  bottom  of  the  dye-vat ;  the  material  is  pressed 
down  and  kept  in  position  by  a  cover  which  fits  into  the 
drum.  Pieces  are  rolled,  between  flanges,  on  to  a  per- 
forated cylinder  the  projecting  end  of  which  fits  into  the 
hole  in  the  bottom  of  the  dye.vcssol. — K.  M. 

Sulphide  colours  ;    Method  of  treating  dyeings  with  . 

R.  B.  Ransford,  London.     From  L.  Cassella  und  Co., 

Frankfort  a/M.,  Germany.     Eng.  Pat.  17,267,  Aug.  17, 

1908. 

It  is  found  that  the  fastness  of  the  dyeings  produced  with 

sulphide  dyestuffs  is  much  improved  by  an  after-treatmont 
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with  nickel  salts.  Aftei-ticaliiient  with  coppt-r  salts 
could  not  be  carried  out  in  iron  vessels,  but  with  niekcl  1 
salts  there  is  no  such  drawbiuk.  The  material,  after 
dyeing,  is  treate<l  in  a  liot.  fresh  bath  with  '2 — 3  per  cent, 
of  nickel  sulphate  (or  with  1 — \k  per  cent,  of  nickel  sulphate 
and  I  —  U  jwr  cent,  of  potassium  bichromate)  and  about 
o  per  cent,  of  acetic  acid. — F.  M. 

Viscose  threads  or  artificial  silk  ;   Apparatus  for  producing 

and  treating  .     A.   Delubac,   La  Begude.  Assignor 

to  .Soc.  Fran?,  dc  la  Viscose,  Paris.  V.S.  Pat.  !t23,777, 
Juno  1,  1909. 

See  Fr.  Pat.  377,424  of  1900  ;  this  .T.,  1907,  10S7.— T.  F.  B. 

Emutjiions  for  use  in  teashing  raw  wool  and  for  other 
purpojies.  Crcfclder  .Seifenfabr.  Stockhauscn  und 
Traiser,  Crefeld.  Germany.  Enc.  Pat.  21.280,  Oct.  8, 
1908.     Under  Int.  Conv.i  Oct.  8.  1907. 

See  Fr.  Pat.  390,493  of  1908  ;   this  J.,  1909,  012.— T.  F.  B. 

fibrous    materials;     Apparatus    for    treating    icilh 

liquids.  H.  Thics,  Coesfcld,  and  \V.  Mathesius,  Berlin. 
U.S.  Pat.  923.310.  June  1,  1900. 

See  Fr.  Pat.  380,804  of  1907  ;   this  J.,  1908.  72.— T.  F.  B. 

Dyeing    apparatus.     K.    Diedorichs,    Cologne,    t^ernianv. 

U.S.    Pat.    923,342,   June    1.    1909. 
See  Addition  of  Oct.  20.  1908,  to  Fr.  Pal.  390,105  of  1008  ; 
this  J.,  1909,  471.— T.  F.  B. 

Fabrics;     Apparatus    for    impregnating    and    extracting 

liquids    from    .     H.    Hey,    Dewsburv.     U.S.    Pat. 

923,971,  June  8,  1909. 

See  Eng.  Pat.  20,843  of  1900  ;   this  J.,  1908,  19.— T.  F.  B. 


VII.-ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Alkali,    etc.,    works;      Fortij-fijth  annual   nport  on  

by   the    Chief    Inspector.     Vroctidinqs   during   the   year 
1908,  ek.     March  18.   1909,    135.     Price  OJd. 

The  total  number  of  works  registered  in  the  United 
Kingdom  on  Dec.  31.  1908.  was  1424.  an  increase  of 
35  as  compared  with  1907  ;  this  imhidrs  103  works  in 
Scotland.  The  number  of  registered  alkali  works  is  81, 
of  which  9  are  in  Scotland.  The  total  number  of  separate 
processes  of  manufacture  under  inspection  is  now  1839, 
as  compared  «ith  1821  for  1907.  There  is  a  noticeable 
increase  in  the  number  of  works  manufacturing  sulphate 
and  chloride  of  ammonium,  these,  with  gas  liquor  works, 
accounting  for  over  31  per  cent,  of  the  processes  under 
inspeetion. 

There  have  been  5  prosecutions  under  the  Alkali  Act 
during  the  year,  all  of  which  were  ]>endinc  at  the  close 
of  1907,  penalties  ranging  from  £2  to  f.50  and  costs  being 
inflicted.  In  3  other  cases  back  fees  have  been  accepted 
in  lieu  of  penalties  incurred  for  non-registration. 

There  has  been  considerable  dejiression  in  the  alkali 
and  wet  copper  industries  throughout  the  year.  419,003 
tons  of  burnt  cupreous  ])yrites  wire  treated  in  1907  by 
the  wet  copi>cr  ])ro<ess  In  England  and  Scotland,  the 
estimated  produce  of  valuable  metals  being  15,105  tons 
of  copper,  1927  or.,  of  gold,  and  335,083  oz.  of  silver  ; 
the  corresponding  figures  in  lOOO  being  400.0.")5  tons  of 
burnt  ore,  14.401  tons  of  copper.  1837  oz.  of  gold,  and 
320.045  oz.  of  silver. 

Owing  to  depression,  jilant  has  not  been  fully  employed, 
as  a  whole,  in  the  alkali  waste  works.  Large  scale  experi- 
ments have  IxH-n  triwl  and  justify  extended  use  of  the 
new  contact  substance,  bau.xitc,  to  replace  the  oxide 
of  iron  filling  in  the  Claus  kilns,  the  loss  of  sulphur  as 
sulphur  dioxide  being  materially  reduced. 

The  lm|X)rts  of  pyrites  in  I!I07  were  709.141  tons, 
about  70  p<T  cent,  coming  from  .^paln.  the  out|>ut  in  the 
United  Kingdom  amounting  to  10,194  tons.  It  is  esti- 
mated that  the  consumption  of  pyrites  for  the  manu- 
facture of  sulpliuric  acid  alone  must  exceed  tKKI.OtX)  tons 
per  annum.  In  three  works  zinc  blende  is  used  as  a 
source    of    sulphur.     The    difficulties    surrounding    the 


manufacture  of  sulphuric  acid  by  catalytic  pi-ocesscs 
are  considered  to  have  acted  as  a  detem-nt  to  their 
extensive  use  :  the  number  of  works  reipiiring  acid  of 
the  very  highest  strength  that  these  jirocesses  supply  is 
very  limitiHl.  The  advantage  of  the  use  of  sucn  acid 
in  tile  mainifacture  of  high  stri'nglh  explosives  has, 
however.  Icii  to  siune  int-ix'ase  in  demand,  and  in  the 
colour  industry  also,  increasing  demand  may  Iw  looked 
foi.  Experiments  have  iH'cn  made  in  the  U  idnes  District 
to  reduce  the  white  fume  so  characteristic  of  sulphuric 
acid  concentrating  jilant.  where  high  temix'rat\ire  is 
emploviKl.  and  it  is  fouml  that  the  fume  and  acidity 
ar.-  greatly  i\-<luced  by  treatment  with  b<it  water,  but  it  is 
noted  that  the  white  fume  does  not  indicate  unduly  high 
acidity  of  the  chimneys.  In  District  No.  4  (North  and 
East  Ijincs. )  it  is  rciKirted  that  the  bottom  inlet  to 
chambers  is  being  atlopted  more  extensively  and  at 
fresh  works,  and  the  use  of  nitric  acid  in  )ilace  of  nitre 
is  still  finding  favour,  thei-c  being  no  tendency  to  revert 
to  '"  |iottinc."  The  total  chamber  cai)acity  in  this 
district  is  slightly  less  than  li.l  14.738  cb.  ft.,  the  figure 
for  the  previous  year.  The  {lecreas.'.  however,  is  due 
to  the  increa.sed  amount  of  acid  made  in  a  given  space, 
12  and  15  cb.  ft.  of  chamber  space  jht  lb.  of  sulphur 
burnt  being  quite  common,  and  20,  30.  and  40  cb.  ft. 
almost  a  thine  of  the  past.  In  District  No.  0  (.South 
and  South-West  <  f  England)  the  use  of  fans  for  the  purpose 
of  draught  on  the  sulphuric  acid  plants  is  saiil  to  bo 
extending  and  is  found  to  have  a  steadying  effect  on  the 
chamber  working.  "  Fused  silica  "  vessels  in  plaie  of 
porcelain  ones  at  works  for  rectifying  sulphuric  acid  ai» 
again  reported  to  have  given  satisfaction.  The  Peterson 
"  regulator  tower  "  system  (this  J..  1907.  870  :  19(1!),  .520), 
after  a  trial  of  some  months  at  one  works,  where  tower 
plant  not  specially  dcsigni-d  for  the  purpose  was  utilised, 
has  been  foinid   un.satisfaclory  and  given   up. 

Progress  is  reported  in  attempts  to  improve  the  method 
of  working  at  tinplate  flux  works,  an  industrj'  which  is 
almost  confined  to  S.  Wales  and  Monmouthshire  and 
the  Forest  of  Dean.  As  noticed  in  last  year's  Report 
(this  J.,  1908.  804).  considerable  lo.sscs  of  tin  (x-cur, 
owing  to  the  oxide  being  mechanically  carriinl  along  with 
the  furnace  gases.  Where  the  flux-skimmings,  which 
contain  large  quantities  of  volatile  chlorides,  arc  kept 
separate  from  the  scruff,  the  latter  alone  being  furnaced. 
a  cleaner  tin  is  obtained  from  the  scruff  and  the  scruff 
house  is  free  from  fume,  the  scruff  also  being  worked  off 
in  two-thirds  of  the  time.  It  is  considered  that  "  the 
best  j>raetical  means "  for  ]>reventing  the  discharge  of 
noxious  gases  to  the  atmosphere  and  for  rendering  such 
gases,  where  discharged,  harmless  and  inoffensive  should 
include: — (1).  ,Se])aration  of  the  flux-skimmings  from 
the  scruff  projier.  (2).  Depositing  flues  of  length  and 
sectional  area  adequate  for  the  scale  of  o)X'rations.  as 
conducted.  (3).  A  chimney  of  adequate  height,  by  which 
the  gases  are  ultimately  discharged.  (4).  Probably  also 
the  provision  of  a  firuil  wash  tower.  The  lluxskimmings 
arc  completely  disintegrated  by  continuixl  treatment 
with  hot  water. 

The  total  quantity  of  white  salt  produced  from  brine, 
and  salt  contained  in  brine  used  for  making  alkali  by 
the  ammonia  soda  jiroceas,  was.  in  1!K)7,  l,738.03t>  tons, 
the  figure  for  1900  being  I.734,.593  tons. 

There  appears  to  be  a  marked  incrca.so  in  the  quantity 
of  mineral  phosphate  imported,  as  compared  with  1906. 
The  amounts,  iii  tons,  of  manure  materials  imported 
in  IftOO.   1907,  and   li)08  were:— 


1008. 

1807. 

itos. 

Ouano    1     S4.417 

81,278 
504,628 

113,894 

24,90« 

Mineral  rli(>«iiliatos  1    630.177 

Sodium  iiitrnlo  linchidliiK  that  i 
used  for  the  nionulocture  o(  1 
ftcidi)  146,724 

442,970 
10«.4«« 

i 

The  exports  of  ammonium  sulphate  in  Ii)08  amounted 
to  235.000  tons,  as  compared  with  an  estimatisi  home 
consumption  (for  all  purjK)ses)  of  83.IKK)  tons.  The 
figures  in  1907  were  230,000  and  87,500  n-spcctively. 
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The  number  of  sulphate   and   chloride  of   ammonium 
works  and  gas  liquor  works  has  risen  from   554   in    1907 
to  578  in   190S.     Where  pm-itication   by  oxide  of  iron  is 
the  metliod  used,  an  increasing  number  of  works  have 
adopted  the  form  of  oxide  heap  (this  J.,    1900,   S82)  in    ' 
place  of  the  box  purifier  constructed  of  brick  and  cement  ; 
in  either  case  an  impervious  bottom  must  be  picpared, 
and    the   arrangements   for   distribution    of    the    noxious 
gases    among    the    purifying    heap    or    heaps    requires 
observance   of   the  same  precautions  as   if   box   piuifiers 
were  used.     It  is   insisted   upon,   that  during   emptying    i 
and  recharging,  a  pmiiier  should,  for  safety  of  the  work-    j 
men   engaged,    be    isolated    by    valves   of   the    hydraidic 
type  and  not  by  inefficient  sciew-down  valves. 

In  view  of  the  importance  of  the  exact  determination 
of   chloride    in    gas   liquor,    the    method    of   determining 
chloride    in    the    presence    of    thiocyanale,    devised    by 
Rosanoff  and  Hill  (this  J.,  1907,  1197),  has  been  carefully    ; 
tested.     It   is   found   that   the   use  of   nitric   acid   as   an    ! 
oxidising    agent    to    decompose    thiocyanate    and    thio- 
sulphate  requii'es  more  time  than  a  mixture  of  hydrogen 
peroxide    and    potassium    chromate.    and    is.    moreover, 
inadmissible   in   the  case  of  gas  liquors,   since  oxidation 
is   always   incomplete.     The   peroxide   method,    which    is 
recommended    as    hai'ing    given    accurate    results    with 
liquors   from   every   source  of  supply,   is  carried   out  as 
follows  : — The  gas  liquor,  freed  from  sulphide  and  cyanide 
by  boiling,  and  from  any  ferrocyanide   by  precipitation 
with   iron   alum,    is   diluted   to    150   c.c,    25 — 50   c.c.    of 
hydrogen  peroxide  (10  vols.,   "free  from  chloride")  are 
added,  the  liquid  is  boiled  for  15  minutes,  6  droj)s  of  a 
10  per  cent,  solution  of  potassium  chromate  are  added, 
and  the  boiling  continued  for  2  minutes  ;    a  slight  excess 
of   sodium    carbonate    is    then    added    and    the    solution 
again  boiled  for  1  minute,  filtered,  cooled,  and  made  up  to 
250  c.c.  :    an   aliquot  part   is   titrated   with   A'/[„   silver 
nitrate,  after  being  made  neutral  with  dilute  nitric  acid, 
I     a    blank    experiment    being   conducted    with    10    c.c.    of 
I     J/io  sodium  chloride   and   the   same  volumes   of  water, 
I     hydrogen  peroxide,  and  chromate  solution,  to  determine 
[     the  correction  for  traces  of  chloride  in  the  reagents  used. 
A  memorandum  is  also  inserted  by  S.   E.  Linder  to  the 
effect,  that  ammonium  thiocyanate  is  found  to  be  quite 
stable    in    aqueous    solution,    when    pure,    the    substance 
aufitering  no  decomposition  on  boiling  the  solution. 

Amcni7it    of   ammonia   'produced    in    the    United    Kingdom 
(expressed  as  tons  of  ammonium  sulphate.) 


1908. 

1907. 

1906. 

Ga3  works 

Iron  works    

165,218 
18,131 
53,628 
64,227 

24,024 

165,474 
21,024 
51,338 
53,572 

21,873 

157,160 
21,284 
48  534 

Coke  oven  works 

Producer-gas  and  carbonising 
works  {bone  and  coal)  . . . 

43,677 
18,736 

325,228 

313,281 

289,391 

•  The  increase  in  activity  in  Cornwall,  noted  in  last 
year's  Report,  in  the  mining  of  ores  containing  arsenic, 
has  received  some  check  during  1908.  but  the  output 
of  white  arsenic  from  Cornwall  and  Devon  in  1908 
amounted  to  1919  tons,  as  compared  with  1473  tons  in 
1907. 

The  chemical  works  in  the  North  of  England  are 
reported  to  have  been  less  busy  than  in  former  years 
owing  to  the  general  depression  of  trade.  In  the  eastern 
and  south-eastern  counties,  a  distinct  depression  is  also 
reported  among  all  classes  of  chemical  manufactures 
in  the  past  year.  The  depression  in  the  cement  industry 
continues,  two  works  having  been  removed  from  the  register 
and  others  having  produced  no  cement.  The  workable 
kiln  plant  in  the  South-Eastern  District  at  the  close  of 
1908  was  as  follows: — 82  open  kilns  (mostly  idle);  1054 
chamber  kilns  (many  of  which  have  also  remained  idle)  ; 
35  Schneider  kilns  ;    and  62  rotary  cylinder  kilns. 

A  study  has  been  made  of  the  interaction  of  methane 
and  ammonia  at  comparatively  low  temperatures,  in 
the  presence  of  a  neutral  substance  as  catalyst,  with  a 


I 


view  specially  to  ascertaining  the  mechanism  of  formation 
of  hydrocyanic   acid,   in   the  course  of  coal  carbonising. 
Coal-gas,   deprived   of   its   illuminants,    was   used   in   the 
place   of   pure   methane.     In   the   presence   of   porcelain, 
methane  itself  decomposes  above  800°  C,  with  the  deposi- 
tion of  carbon,  as  observed  by  Bone  (this  J.,  1908,  8S7). 
Wood  charcoal  has  a  similar  thermal  effect  below  750"  C, 
the   effect    rapidh'   increasing   with   rise   of   temperature. 
With  moist  coal-gas,  in  the  presence  of    wood  charcoal, 
an  oxidising  effect  is  to  be  noticed,  besides  the  thermal 
effect,    carbon    monoxide    being   mainly   produced  ;     this 
has  an  important  bearing  on  the  economy  of  carbonisa- 
tion,  when   steam  is  admitted,   as  in   the   Dessau  inter- 
mittent  vertical    ix'tort,    towards    the   close    of    the   car- 
bonisation  process.     Ammonia   is   produced   at   all   tem- 
peratures  between   720"^   and   93.5°  C.    by   the   passage   of 
coal-gas  over  wood  charcoal,  its  formation  being  favoured 
by  high  temperature  and  a  slow  rate  of  flow.     Hydro- 
cyanic acid  is  stable  at  935°  C,  in  the  presence  of  wood 
charcoal  and  moist  coal  gas,  and   traces  are,   moreover, 
formed    at   this    temperature,    probably   as   a   secondary 
product    by    the    interaction    of    ammonia    and    carbon, 
since  its  formation  is  also  favoured,  like  that  of  ammonia, 
by  a   high   temperatui-e  and   slow  rate  of  flow.     In   gas 
works  and  coke  ovens,  therefore,   as  observed   by  Bone 
(lor.   ril.),   tcmperatui'e  is   by  no   means   the  only  factor 
of   importance,   but   the   amount   of   contact   surface,   in 
])io])ortion   to  the  rate  of  gas  evolution,   has  also  to  be 
considered,    having    a    great    influence    on    the    )jroducts 
obtained.     With   a    mixture   of   methane   and   ammonia, 
the  critical  temperature  for  the  formation  of  hydrocyanic 
acid,  in  the  presence  of  wood  charcoal  lies  between  755° 
and   805°  C.     At   805°  C.    the   yield   of   hydrocyanic   acid 
is  only  slightly  affected  by  the  rate  of  "flow,  but  above 
900°  C.  increasing  rate  of  flow  gives  a  much  larger  pro- 
duction.    The  reduced  yield  at  the  slower  rate  is  attributed 
to  the  rapid  dissociation  of  ammonia  into  its  elements, 
since  hydrocyanic  acid,  once  produced,  is  stable  at  such 
temperatures.     The  maximum  j-ield  of  hydrocyanic  acid 
was  obtained  at  855°  C,   19-7  per  cent,  of  the  ammonia 
used    being    transformed    into    this    substance.     In    the 
light  of  these  results,  the  working  of  the  continuous  vertical 
retort    (Woodhall-Duckham)    is    considered.     A    zone    of 
maximum  and  continuous  heat  exists  perhaps  at  about 
'.    three-fifths  of  the  depth  of  the  retort,   measuring  from 
above.      Here   the  horizontal  section   will   be   well   filled, 
under  normal   conditions,   with   incandescent   solid,   with 
absence  of  any  central  gas  channel,  such  as  characterises 
the  horizontal  section  of  an  intermittent  vertical  retort. 
Here  also  the  gas  pressure  will  be  at  a  maximum,  whUe 
the  rate  of  flow  of  gas.  from  its  diminishing  evolution, 
will   be   much   lessened,   as   compared   with   higher  zones 
in  the  retort.     These  conditions  all  favour  decomposition 
of   methane   and   any   accompanying   ammonia   and   the 
formation   of  hydrocyanic   acid  from   its  elements.     The 
analyses  of  gas  liquor  from  the  continuous  vertical  retort 
show  an  increased  ratio  of  hydrocyanic  acid  to  ammonia, 
as   compared   with   that   from   a   horizontal   retort  :     the 
tar  presents  generally  the  characters  associated  with  low 
temperature    carbonisation,    being    low    in    naphthalene. 
Analyses  of  ammoniacal  liquors  from  coal  partially  car- 
bonised   at    very    low    temperatures    (427°-— 454°  C.)    are 
also  given,  in  all  of  which,  however,  cyanogen  compounds 
are   present,   although   the   critical    temperature   for   the 
formation    of    cyanogen    from    carbon    and    ammonia    is 
above  750°  C,  as  already  stated. 

In  Scotland  the  number  of  works  registered,  as  compared 
with  the  preceding  year,  has  increased  by  5.  The 
quantity  of  pyrites  burnt  for  the  manufacture  of  sulphuric 
acid  was  9.500  tons  less  than  in  1907.  Fan  draught  is 
being  extended  here  in  connection  with  the  chambers, 
and  the  use  of  water  sprays  in  place  of  steam  jets,  as 
mentioned  in  the  Report  for  last  year,  has  been  found 
satisfactory.  A  plant  for  the  recovery  of  nitric  acid 
from  nitrous  fumes  has  continued  in  successful  operation. 
Spontaneous  firing  of  the  contents  of  a  purifier,  containing 
a  mixture  of  2  parts  of  lime  and  1  part  of  oxide  of  iron 
is  said  to  have  occurred  at  a  tar  works,  and  ths  use  of  lime 
alone  has  been  reverted  to.  The  average  number  of 
furnaces  in  blast  at  iron  works,  which  in  1906  and  1907 
was    90-35    and  90-44  respectively,  fell  in  1908  to  75-95. 
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The  total  shale  mined  in  the  United  Kingdom  during  1908 
was  2,Si)l,")l)4  tons,  and  tlie  yield,  in  lli.  of  suljjhate  of 
ammonium  per  ton  of  shale  mimd,  41'.">,  tlie ooiTisponding 
numbers  for  the  preceding  j-ear  being  2.()75.fl89  and  43-0. 
The  means  taken  to  prevent  the  escape  of  noxious  and 
offensive  gases  in  paraffin  oil  works,  in  consequence 
of  the  Act  of  1900  (see  last  Report),  have  been  effectual, 
and  considerable  amounts  of  valuable  products  have  been 
conserved,  that  formerly  escaped  to  vitiate  the  atmosphere. 

— r.  SODX. 

Xitrogyl  perchlora(e  :  the  mixid  anhydride  of  nitrous 
and  perchloric  ncidn.  K.  A.  Hofmaou  and  A.  Zedtwitz. 
Ber..  1909,  42,  2031—2034. 

On  adding  nitric  acid  which  had  been  coloured  reddish- 
yellow  by  exjjosurc  to  light,  to  the  hydrate  of  j»rchloric 
acid.  HClO^  +  HjO.  colourless  crystals  of  the  anhydride 
of  nitrous  and  perchloric  acids  were  produced.  This  was 
obtained  in  better  yield  by  leading  nitrous  acid  gas  into 
jx-rchloric  acid.  Pure  commercial  perchloric  acid  (about 
30  ])er  cent,  strength),  was  evaporated  until  it  attained 
a  temperature  of  140"  C.  and  dense  white  vapours  were 
evolved.  After  cooling  to  the  ordinary  temperature 
or  to  0"  C.,  tlu'  mixture  of  nitric  oxiile  and  nitrogen  per- 
oxide produced  by  the  action  of  nitric  acid  on  sodium 
nitrite,  was  led  into  the  perchloric  acid,  wheretipon 
colourless  doubly-refractive  leaflets  of  the  new  anhydride 
separated.  By  removing  the  crystals,  concentrating, 
cooling,  and  again  leading  in  nitrous  vapours,  and 
rci)eating  these  operations,  nearly  the  whole  of  the 
perchloric  acid  was  converted.  The  crystals  were  left 
on  a  porous  tile  for  some  hours  over  phosphorus  pcntoxide 
in  an  atmosphere  of  nitrous  vapours,  and  then  dried 
in    vacuo.     The    nitrosyl    perchlorate    thus   obtained    has 


the  composition,  C104,N0-f  H.O  ;  the  molecule  of  water 
can  be  almost  completely  removed  by  drying  in  vacuo 
over  phosphorus  pentoxide.  without  sensibly  altering  the 
})ro|K'rtieB  of  the  compound.  The  anhydride  can  be  kept 
for  several  days  in  a  perfectly  dry  atmosphere  without  any 
evolution  of  nitric  oxide ;  at  lOS"  C.  brownish-yellow 
nitrous  fumes  are  developed,  and  at  a  consideralily  higher 
teiniM'rature.  the  white  residue  volatilises  without  melting. 
It  is  only  slightly  hygroscopic.  When  treated  «ith  a  few 
drops  of  water,  the  greenish- l>hie  colour  of  nitrogen 
trioxide  is  produced  and  brown  nitrous  funics  are  evolved. 
Nitrosyl  ]Krchlorate  converts  methyl  alcohol  immediately 
into  methyl  nitrite  ;  ethyl  alcohol  and  acetone  become 
ignited  and  cause  slight  exiilcsions.  Glacial  acetic  acid 
has  no  action  at  first,  but  causes  evolution  of  nitrous 
fumes  on  warming.  With  dry  ether  there  is  evolution 
of  gas  followed  by  an  explosion.  With  jiriniary  amines 
of  the  benzene  series  violent  reactions  are  produced  ; 
t.tj.,  with  aniline  a  dangerous  explosion  may  take  jilace. 
Reactions  are  also  produced  with  urea,  piiu'ne,  phenols, 
])yridine,  and  chloroform. — A.  S. 

Ammonia;     EUctroiylic   oxidation    of  .     -A.    Brochct 

and  G.  Boitcau.     Bull.  Soc.  Chini..  1909,  5,  007— «".';. 
Ammonucal  solutions  of  ammonium  carbonate  or  nitrate 
were  electrolysed  under  varying  conditions  of  temperature 
and  current  density,  and  the  jnelds  of  ammonium  nitrate 
compared.     This  yield  increases  with  the  current-density. 


but  there  is  also  a  considerable  rise  in  the  tension  at  the 
terminals  and  in  the  tempeniture.  The  yield  (iccreasea 
rapidly  when  the  proportion  of  nitrate  is  raised.  The 
electrolyses  were  carried  out  lietHcen  electrodes  of  carbon, 
platinum,  or  iron.  On  elect  i-olysing  a  dilute  solution  of 
ammonia  alone  between  carbon  elcctrt>des,  a  poor  yield 
of  nitrate  was  obtained,  but  small  amounts  of  carbonate 
an^i  carbon  tlioxide  were  formed,  the  anode  showing  a 
considerable  loss  in  weight.  Taking  as  electrolyte  a^ 
solution  of  the  carbonate  in  dilute  ammonia  (1:1).  better 
results  were  obtained.  The  results  with  electrodes  of 
platinum  were  very  similar.  It  is  noteworthy  in  this  case 
that  while  the  electrolysis  of  a  solution  of  ammonium 
carbonate  give*,  at  the  anode,  oxygen  free  from  nitrogen, 
the  reverse  is  the  case  in  the  iiresence  of  free  ammonia, 
the  j)rodtict  consisting  of  nitrogen  free  from  oxygen. 
I'sing  electrodes  of  iron,  under  ordinary  conditions,  it  was 
found  that  no  nitrate  at  all  was  formed,  but  that,  on  the 
contrary,  there  was  a  considerable  reduction  of  that  salt 
by  the  iron  cathode.  In  the  presence  of  ammonium 
biclux)inate,  however,  the  operation  went  forward  as 
in  the  case  of  platinum  and  a  substantial  yield  of  nitrate 
was    obtained. — C  A.  W. 

Boric    acid:     Dilenniiifitiun    of   .     R.    Mandelbaura. 

Z.  anorg.  Chem..  1909.  62,  3t>4— 3(i9. 

To  separate  and  determine  boric  acid  in  borates,  the 
author  has  moditie<l  the  method  of  distillation  with 
methvl  alcohol,  by  conducting  the  distillation  in  a  stream 
of  air  or  other  indifferent  gas,  and  by  iveeiving  the  bono 
acid  directly  in  excess  of  .standard  alkali,  from  which 
before  titration  the  accompanying  methyl  alcohol  is 
removed.  The  apparatus  is  shown  in  the  accompanying 
figure. 

Air  from  a  gasholder  is  freed  from 
carbon  dioxide  and  moisture  by 
the  two  potash  wash  bottles  and 
the  soda-linu-  tower  on  the  right  of 
the  diagram,  and  passes  through  the 
tube.  (I,  ending  in  a  capillary  opening, 
to  the  bottom  of  the  llask.  A 
(300  c.c. ),  which  also  carries  a 
100  c.c.  stoppered  funnel  ;  thence  it 
passes  by  the  tube,  5,  (>  mm.  wide 
and  with  a  capillary  ending,  into  the 
round-bottomed  llask.  B  (150  c.c., 
neck  20  cm.  long  and  3  cm.  wide), 
which  carries  a  23  c.c.  stopi>ert'd 
funnel.  The  flasks,  C  and  U,  hold 
each  iiOO  c.c.  To  carrj'  out  a 
determination  the  weighed  substance 
(0-4 — 0'7  grm.  of  borax,  for  example) 
is  introduced  into  B.  and  enough  40  ])er  cent,  phosphoric 
acid  added  to  produce  monometallic,  .soluble  ])li<>sphatc 
— sav  4  c.c.  to  0-7— O'S  grm.  of  borax  ;  the  whole  is 
gently  warnutl.  avoiding  any  jiossible  volatilisation  of 
boric  acid,  till  solution  is  complete.  The  apparatus  is  now 
put  together,  and  all  carbon  dioxide  cxpelh-d  by  a  stream 
of  air.  A  known  volume,  in  excess,  of  .V/IO  sodium 
hydroxide  is  now  put  into  C,  which  is  then  n'])laeed,  and 
all  corks  niade  light  with  coUodiiui.  The  cock,  r,  is 
closed,  and  anhydrous  methyl  alcohol  introduced  Ihrtmgb 
the  funnels.  Tor  0-2  grm,  of  boric  anhydride  150 — 170  c.c. 
of  alcohol  arc  needed,  four-lifths  of  which  are  put  into  A 
and  the  rest  into  B.  The  cock.  r.  is  opcneil.  and  the  air 
regulated  so  that  2  or  3  liulibles  per  second  enter  C  fiwra 
the  0  mm.  tube  which  dips  into  tiic  alkali  ;  then  A  and  B 
arc  cautiously  heated,  not  above  S0°  C.  and  carefully 
avoiding  frothing.  In  this  way  200  c.e.  of  alcohol  caa 
be  distilled  over  in  I  —  U  hours;  and  the  distillation  of 
the  alcohol  frtun  C  can  be  ]>roetede<l  with  before  all  has 
distilled  over  from  A  and  B.  When  practically  all  Ihc 
alcohol  has  been  exiH'lhd  from  C  (the  air-current  having 
been  kept  up  all  the  time),  C  is  rapidly  cooled,  a  littl" 
phcnolpnthalcin.  and  glycerin  ei|uaf  in  volume  to  half 
the  contents  of  the  Mask  are  odded,  and  the  excess  of 
alkali  is  titrated  with  .V'lO  stdphuric  acid.  The  re.sidue 
in  B  is  tested  by  Li-nlier  and  Wells'  method  (this  J., 
I.S99,  008),  to  see  that  no  boric  acid  remains  in  it.  A 
determination  can  be  carried  out  in  2 — 3  hours,  and  the 
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results  are  very  accurate.  Every  care  must  however 
be  taken  to  avoid  carbon  dioxide  and  to  have  anhvdrous 
methyl   alcohol.— J.  T.  D. 

Calcium ;     Some    dottble    stilphala    oj    .     M.    Barre. 

Compt.    rend.,    1909,    148.    1604—1606. 

It  was  found  that  the  solubihty  of  calcium  sulphate 
in  water  was  considerably  increased  b3-  the  presence  of 
ammonium  sulphate,  and  that  a  double  salt  having 
the  formula,  CaS04,(NH4),S04.H,0,  was  formed,  which 
was  stable  between  0°  and  100^  C.  in  the  presence  of  excess 
of  ammonium  sulphate.  The  concentration  of  the  latter 
should  be  35  per  cent.  In  the  presence  of  an  excess  of 
calcium  sulphate  at  80°  C.  another  double  salt  was  formed 
corresponding  with  the  formula.  2CaSOi,(NH4);S04. 
In  the  presence  of  potassium  sulphate,  calcium  sulphate 
was  less  soluble  than  in  pure  water,  but  the  double  salt, 
CaSOj.KjSOj.HoU,  which  was  formed,  was  stable  between 
O^and  99"  C,  in  the  presence  of  excess  of  either  calcium  or 
potassium  sulphate,  the  double  salt  2CaSOi,K,S04,3H20, 
described  by  IJitte,  (Compt.  rend.,  1877,  84,  86),  not  being 
formed    within    that    range    of    temperature. — 0.  E. 

Chtmical  reaction.i  in  gaseous  mixtures  under  great  pressure. 
E.    Briner   and   A.    Wroczvnski.     Compt.    rend.,    1909, 
148,    1518—1519. 
MlXTUKE-s  of  gases  were  subjected  to  very  high  pressure 
[  by  condensing  them  in  thick  glass  tubes  surrounded  by 
liquid  air.  the  tubes  were  then  carefully  sealed  and  allowed 
I  to  return  to  a  temperature  above  the  critical  points  of 
Hhe   gases    employed.     In    this    way    pressures    of    from 
■  500 — 1000    atmospheres    were    attained.        Mixtures    of 
nitric  oxide  and  hydrochloric  acid  react  in  these  circum- 
stances   with    the    formation    of    nitrosyl    monochloride, 
while    nitric    oxide    and    sulphurous     acid,    hydrochloric 
and  sulphurous  acids,   nitric   oxide   and  methyl-chloride, 
,and   sulphurous   acid   and   oxygen   all   react   to   produce 
compounds  which  have  not  yet  been  identified. — R.  L.  S. 

Miiminium     nitride;       Preparatio7i     of    .       A.     J. 

>.itianopoulos.    Bull.  Soc.  Chim.,   1909,  5,   614—616. 

When  powdered  aluminium  is  heated  to  redness  in  a 
stream  of  pure  dry  ammonia,  until  no  more  gas  is  absorbed 
and  the  production  of  hydrogen  ceases,  a  grey,  amorphous, 
spongy  mass  of  pure  aluminium  nitride,  AloN,.  is  obtained. 
In  the  event  of  any  aluminium  remaining  unchanged, 
it  may  be  readily  removed  by  treating  the  crushed  pro- 
'.int  with  warm  mercury  and  then  separating  the  nitride 
'■>  Icvigation  with  water.  The  nitride  is  very  stable, 
i\vhen  dry,  and  is  not  attacked  by  oxygen,  even  on  heating ; 
,the  halogens,  however,  readily  convert  it  into  the  corre- 
l^ponding  halide  with  the  liberation  of  nitrogen,  and  with 
icids,  caustic  alkalis,  or  boiling  water,  the  nitrogen  is 
*pUt  off  as  ammonia,  aluminium  hydroxide  or  a  corre- 
iponding  salt  being  produced.  Hydrazine  or  hydiazoic 
icid  give   the   same   results  as  ammonia.' — F.  Sodn. 

^  :  U  ring  point  curve,  a  simple  means  of  detecting  the 
formation  of  binary  chemical  compounds.  A.  Stock. 
Ber.,  1909,  42,  2059—2061. 


i^HE  form 
f  two  8U 
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ation  of  a  definite  compound   when  a  mixture 
bstances  is  fused,  is  indicated  by  a  maximum 


on  the  melting  point  curve,  but  if  the  compound  is  dis- 
sociated in  the  fused  condition,  the  maximum  is  not 
sharply  defined  and  it  is  difficult  or  impossible  to  deduce 
from  its  position  the  compo.sition  of  the  compound. 
A  simple  means  of  overcoming  this  difficulty  is  to  plot  the 
sintering  point  cur^'e.  i.e.,  the  cuive  representing  the 
beginning  of  the  melting  ;  upon  this  curve  the  formation 
of  a  compound  is  indicated  by  a  shari)ly  defined  apex. 
In  the  figure  are  shown  a  typical  melting  point  curve 
(the  uppermost  one)  and  two  sintering  point  curves. 
Of  the  sintering  point  curves  the  lower  dotted  one  represents 
the  temperatures  at  which  small  drops  are  first  observed 
when  a  small  cjuantity  of  the  mixture  is  heated  in  a 
capillary  tube,  whilst  the  other  thicker  line  represents 
the  temiierature  at  which  distinct  sintering  takes  place 
when  a  larger  quantity  of  the  material  is  heated. — A.  S. 

Phosphorvs-sulphur  compounds.  IV.  Existence  of  phos- 
phorus disulphide,  PS.,(P^S^}.  A.  Stock.  Ber., 
1909,  42,  2062—2075. 

After  a  critical  discussion  of  the  literature  of  phosphorus- 
sulphur  compounds,  the  author  describes  various  attempts 
to  jjrepare  the  so-called  phosphorus  disulphide,  PS2  or 
P3S^.  In  every  case,  however,  the  product  obtained 
was  the  sulphide,  P4S7.  Also  by  determining  the  sintering 
points  (see  preceding  abstract)  of  a  series  of  mixtures 
of  the  sulphides.  P4S3  and  P2S5.  and  of  various  other 
mixtures  of  the  sulphides.  P483,  P4S7,  and  P2S5  with 
one  another  and  with  sul|ihur  and  phosphorus,  it  was 
found  that  at  about  300°  C.  in  cases  where  the  composition 
approached  that  represented  by  the  formula,  PSj,  the 
compound  actually  loimed  was  the  sulphide,  P4S7.  The 
substances  hitherto  obtained  and  described  as  phospliorus 
disulphide  were  evidently  mixtures  of  the  sulphides, 
PiSy  and  P;8j.  which  could  be  separated  into  their 
components  only  with  difficulty  by  the  methods  employed, 
vi2.,  distillation  and  crystalhsation.  There  are  only  three 
phosphorus  sulphides,  the  existence  of  which  can  be 
regarded  as  beyond  doubt,  viz.,  V^S^,  P4S3,  and  P4S7. 
(Compare  this  J.,   1906,  264).— A.  S" 

Colloidal  sulphur  ;  Preparation  of  • .     A.  Himmelbauer. 

Z.  Chem.  Ind.  KoUoide,  1909.  4,  307—308. 

If  pieeesof  pure  gelatin  are  placed  in  a  solution  of  ammonium 
polysulphide,  they  giadually  become  olive-green  in  colour, 
opalescent,  and  finally  white  ;  the  ammonium  sulphide 
disappears,  and  after  a  few  days  ammonia  only  is  left  in 
solution.  The  same  results  are  obtained  with  agar-agar, 
but  in  this  case  finely-divided  sulphur  is  also  precipitated 
in  the  Uquid.  Similar  results  are  obtained  if  the 
ammonium  polysulphide  is  replaced  by  hydrogen  sulphide 
solution.  Gelatin  rendered  slightly  opaque  in  tliis  way 
showed  very  small  granules  at  a  magnification  of  225. 
and  also  showed  the  Tyndall  phenomenon,  thoiigh  pure 
gelatin  did  not.  After  two  days  distinct  crystalline 
growths  were  visible,  mainly  spherolites,  the  gelatin 
itself  being  optically  clear.  A  parallel  experiment  without 
gelatin  showed  no  separation  of  sulphur  in  the  same  time. 
A  further  experiment  with  gelatin  in  the  dark  proceeded 
in  the  same  way  as  m  the  hght.  Colloidal  sihcic  acid 
caused  no  precipitation  of  sulphur  from  hydrogen  sulphide 
solution. — E.  F. 

Bromine,  production  in  the    United  States  in   1908.     U.S. 
Geol.  Survey,  June,   1909.     [T.E.] 

The  following  table  gives  the  production  and  value  of  the 
bromine  produced  in  the  United  States  during  the  years 
1900  to   1908,  inclusive  :— 


FoundB. 

Value. 

1900 

1901 

1902 

1903 

1904   

521,444 

552,043 

513,893 

598.500 

897,100 

1,192,758 

1,283,250 

1,379,496 

1,055,636 

S140,790 
154,672 
128,472 
167,580 
269.130 

1905 

178,914 

1906   

165,204 

1907 

196,281 

1908 

102,344 

7oe 
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Till-  bromine  industry  in  the  Unitcil  States  is  centred  in 
Miehigun,  Ohio,  Pennsylvania,  and  West  Virginia.  The 
low  price  at  the  end  of  1907  and  at  the  beginning  of  1908, 
when  bromine  was  sold  as  low  as  1(1  cents  per  pound  in 
carload  lots,  f.o.b.  at  the  works,  is  believed  to  be  below 
the  cost  of  production  to  the  bulk  of  the  manufacturers. 
The  trade  has  been  exceedingly  poor,  and  much  of  the 
bromine  made  remains  unsold  on  the  hands  of  the 
producers. 

Salt  production  in  the  Uniltd  Slatei  in  1908.     U.S.  Gcol. 
Survey,  June,  1909.     [T.K.] 

In  1908  the  quantity  of  salt  produced  in  the  United 
States  was  28.822,002  barrels  of  280  pounds,  valued  at 
S7.-">53.()32 :  in  1907-  the  iirotluction  reiioitcd  was 
29,704,128  banvls.  valued  at  S7,ti08,323.  Expixssed  on  a 
tonnage  basis  these  quantities  represent  an  out])ut  of 
4,158,578  short  tons  in  1907  and  of  4.035,089  short  tons 
in  190S.  In  1907  the  average  net  value  was  25.(il4  cents 
per  barrel,  or  $1.83  per  short  ton  :  and  in  1908.  2t),208 
cents  i)cr  banx'l.  or  S1.87  per  short  ton. 

The  following  table  shows  the  quantity  and  value  of  salt 
report<jd  as  produced  in  the  United  States  from  1900  to 
1908:— 


Barrels. 

Value. 

1901 

1902 

2o.!i6e,eai 

23.849,281 
18,968,089 
22,030,002 
25.966,122 
28,172,380 
29,704,128 
28,822,062 

16,017,449 
5,668,636 

190S 

1904 

r,286,9S8 
6,021,222 

190S 

6,095,922 

1906   .             

6,658,350 

1907 

7,608.323 

1908 

7,553,632 

Sodium  nitrate  elatistice.  Shipments,  consumption,  stocks, 
and  pricen,  from  1907  lo  1909.  W.  Montgomery  and  Co.. 
London,  June  30,  1909.     [T.R.] 


ascertained,  since  these  an?  converted  into  either  nitm 
acid  or  nitric  acid,  which  liberate  a  corrospondiug  quantii 
of  acetic  acid.     By  api)lying  this  method  to  the  detei- 
mination  of  the  sulphurous  acid  in  the  gases  entering  ami 
leaving  the  Glover  tower,  it    was  found  that  from  one-sixth 
to  one-seventh  of  the  total  pitMinctinii  of  sul})huric  acid 
is  formed  in  this  tower,  the  claily  ]>rodurtion  of  the  towe»- 
being   20 — 30   times   gi'eater   than   that    obtained    by  s 
called  ■'  intensive  '"  working  in  lead  ihanibei-s.     The  chi' 
factor  contributing  to  the  high  acid-producing  efticien' 
of  the  Glover  tower,  the  author  considers  to  Ix'  the  inlinin: 
contact  of  the  cooling  agent   (the  descending  acid)  wi- 
the gases;     the   iniportiuice  of   this  factor  was  indieati 
by    Lunge    in     1889.     By    i)roducing    similar    coii.lni.  > 
of  cooling,  using  sulphuric  acid  as  cooling  agent,  thn  1 
the  system,  the  production  of  acid  |M"r  unit  of  1.  .  ■ 
space   could    Ix*  considerably   increased,    but    two   |M>ui' 
must  lie  borne  in  mind,  disregard  of  which  was  probab! 
the  cause  of    past    failures  of   Htteni|»ts  in  this  nireitio' 
It  is  immaterial   whither  the  cooling   is  cfTected   in  il 
chambers  by  means  of  an  acid  spray  or  in  towers  -uml 
to  the  Glover  tower,  but  the  concentration  of  the 
acid  must  Ije  adjusted  in  accoriiance  with  the  com) 
of  the  gases,  and  a  sufficiently  larg^'  vohime  of  hdIu 
acid    must    be   employed.     For   the    weaker  gases   whi' 
leave  the   (!lover  tower,  an  acid  of  lower  strenet'     ' 
50°  B.   must   be  vised  for  cooling,  otherwise  water  ^ 
would  be  removetl  from  the  gases  and  tlie  latter  rn.  .  . 
more    or   less    incapable   of   interacting;     acid    of    l^    H 
is  suitable.     With   regard  to  the  volume  of  coolini;  ai  11 
if  the  amount  of  acid  passing  down  the  (Uover  tower  !• 
taken  as  a  guide,  then  a  q\iantity  equal  to  the  anioui 
of  acid  produi'cil   by  a  gi\'en   plant  in  2 — 3  week^   n.  . 
be  circulated  daily  for  the  cooling  of  the  ga.scs.  tin 
acid  witlulrawn  from  the  bottom  of   the  chambei-  ' 
cooled,  diluted  to  48^  B..  and  u.scl  over  again.     For  ^  1 1 
producing  15,000  kdos.  of  acid  daily,  the  necessary  :iii,  ■!; 
of  cooling  aiid   would   be  about    2.5't.OOO   kilos.     ll<-4id' 
the   .saving  in   chamber   space    by    the   adoption   of  tli 


1907. 


I 


1908. 


ItOt. 


Shipments  from  South  American  Ports  to  all  parts  for  the  six  months  ending  30th  June  Tons 

Ditto  do.  for  the  twelve  montlis  ending  30th  June 

Afloat  for  Europe  on  30th  June ,. 


Stocks  m  II. K.  Ports  :— 

Liverpool Tons 

London    

Out  Ports „ 


1907.  1908. 

6,000  5,600 

3,700  I      3,200 

8,300  8,200 


1909. 

6,000  1 

1,400  I 

5,600  I 


788,000 

1,729.000 

162.000 


18,000 


964,000 

1,852,000 

355,000 


17,000 


777  .<V>" 

l.s;,i.iio, 


13,001 


Stocks  in  Continental  Ports  on  30th  June Tons 

Consumption  in  U.K.  for  the  six  months  ending  30th  June „ 

Do.  in  Continent  do.  do.  

Do.  In  U.K.  for  the  12  niontlis  do.  

Do.  in  Continent  do.  do.  , 

Do.  in  United  States  do.  do.  

Do.  in  other  t^ountries  do.  do.  

Do.  in  the  World  do.  do.  ,, 

Vi*ihle  supply  on  30th  June  (includini?  tlie  quantity  afloat  for  Europe  and  Stocks  in  U.K. 
and  Continent) 


113,000 

75.000 

172.001 

75,000 

62,000 

70.IM1 

870,000 

963,000 

995.0(H 

112,000 

99,000 

lll.OII' 

1,153.000 

1.233,000 

l,30;.«l>. 

354.000 

315.000 

3S9,lli« 

42,000 

55.000 

46.UIK 

1,061.000 

1,702,000 

1,8«2.U(« 

293,000         447,000         4IS,0iv 


Sulphurous  acid  in  the  gases  of  the  lead  chamber  [for  the 

manufacture  of  sulphuric  acid\  ;    Dtterminalion  of . 

F.  Raschig.  Seventh  Int.  Congr.  Apj)!.  Chem..  London, 
1909.  Z.  angew.  Chem..  1909,  22.  1182—1185. 
TuE  determination  of  sulphurous  acid  in  chamber  ga.sos 
by  the  method  commonly  cm))love(l  in  testing  furnace 
gases,  namely  dccolorisation  of  a  known  volnnie  of  .V/IO 
iodine  solution  in  presence  of  starch,  in  Reich's  npiiaratus, 
fails  owing  to  the  presence  of  nitrous  acid.  If.  however, 
sodium  acetate  be  added  to  the  iodine  solution,  then  the 
free  acid  ])roduced  is  acetic  acid,  and  the  nitrous  and 
sulphurous  acids  form  sodium  nitrite  and  sulphite  res- 
pectively, which  salts,  as  Divers  has  shown,  do  not 
interact.  In  jircsence  of  .sodium  acetate,  then,  the  sul- 
phurous acid  in  chanibcr  gases  can  be  determinetl  by  means 
of  iodine  solution,  and  if  subsci|ucnlly  the  fn-e  acid  be 
titrate<l,  and  the  amount  due  to  the  acid  liberated  in  the 
reaction  between  suljihurous  acid  and  iodine  be  deducted, 
the  amount  of  nitrous  gases  can    also    be    appro.ximatcly 


propo.sal.  the  consumption  of  nitric  acid  would  si 
probably  be  reduced.  Nitrous  oxide  is  most  likely 
form  in  places  where  dilute  acid  is  presi-nt.  that  is  «here\ 
small  drops  of  water  condense  from  the  water  spr 
now  largely  employed.  With  a  sjirny  of  acid  of  48"  J 
there  would  be  no  possibility  of  weaker  acid  bci, 
anywhere  )in-scnt  in  the  >  hamber.  s»)  that  no  almorn 
foimation  of  nitrous  oxide  could  take  place.— A.  S. 

Atmospheric    nitrogen  ;       I'lilisation    of   particula 

for    the    manufacture    of    air-falljietre.     A.    Bemths< 
Seventh   Int.   Congress  Ajjpl.   Chem..   London.   190!> 

AFTiiK  di.seussing  the  need  of  nitrogen  comixiunJs 
agriculture  and  reviewing  the  methods  which  have  be 
liro|Ki.«ed  for  the  utilisation  of  atmospheric  nitrogi 
tlu"  author  gives  a  description  of  the  process  woik 
by  the  Badi.sche  .Anilin  \ind  Soda  Fabrik  (sih-  Fr.  I'l 
357.358  of  1!KI5  and  additions  thereto;  this  J.,  IflOO.  " 
1053  ;    1907,  23,  178).     The  electric  fumaco  used,  consi' 
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isentially  of  an  iron  tube  provided  at  one  end  with  an 
isulatcd  electrode,  from  which  on  passing  the  current, 
tt  arc   springs   to   the   adjacent   part  of  the   iron   tube. 

cunent  of  air  is  passed  through  and  carries  the  end 
[  the  arc  with  it,  so  that  a  column  of  arc  flame  is  obtained, 
urning  quietly  in  the  axis  of  the  tube  and  surrounded 
V  the  air  passing  through  the  tube.  In  the  furnace  for 
'rgc-scale  working,  the  air  passes  into  the  tube  through 

number  of  holes  bored  tangentially  in  the  portion  sur- 
junding  the  electrode.  The  insulated  electrode  can  be 
joled  with  water  or  air,  and  is  provided  with  a  central 
ollow  space  through  which  passes  an  iron  rod.  The 
re  springs  from  the  iron  rod.  The  gases  which  leave 
le  tube  pass  down  through  a  conduit  lined  with  firebrick 
jncentrically  surrounding  the  furnace,  thus  heating 
le  air  supply.  The  a])paratus  is  very  simple  and  durable. 
If  the  heat  produced,  30  per  cent,  is  employed  for  heating 
■atcr  and  40  percent,  for  producing  steam,  whilst  17  per 
snt.  is  lost  by  radiation.  The  calcium  nitrate  solutions 
btained  in  a  later  stage  of  the  process  are  evaporated 
alelv  by  means  of  heat  generated  in  the  arc.  The 
aseous  oxides  of  nitrogen  are  usually  recovered  by  the 
j-called  '"  acid '"  absorption  process,  the  gases  being 
assed  through  an  absorption  tower,  down  which  wat«r 
i  trickling.  The  absorbing  liquid  is  circulated  through 
be  tower  until  nitric  acid  of  40  i^er  cent,  strength  is 
btained.  This  weak  acid  is  concentrated  to  obtain 
larketable  nitric  acid  or  is  neutralised  with  limestone 
3  obtain  calcium  nitrate,  which  is  .sold  as  "  Norwegian 
iltpetre "  or  "  air-saltpetre."  Calcium  nitrate  either 
ure  or  containing  lime  or  calcium  nitrite  can  be  used 
irectly  as  a  manure  in  place  of  sodium  nitrate.  Recent 
xperience    has    indicated    the    possibility    of    dispensing 

ith  the  "  acid  "  absorption  process  and  treating  the 
ases  directly  with  milk  of  lime.  The  furnace  gases  may 
ISO  be  used  directlv  for  making  nitrites  (see  Fr.  Pat. 
,fi3.643  of  1906;  this  J.,  190(5,  847).  It  is  claimed 
lat  the  process  as  a  whole  possesses  not  unimportant 
dvantages  over  the  Birkeland-Eyde  process  (see  this  J., 
906,  27  ;  1907,  177,  293).  The  Norsk  Hydro-Elektrisk 
.vaelstof  Aktieselskab,  the  owners  of  the  latter  process, 
nd  the  Badische  Anilin  und  Soda  Fabrik  have  combined 
,)  form  two  new  Norwegian  companies,  and  a  large 
ictory  is  to  be  establishecl  in  the  interior  of  Telemarken 
ti  the  Rjukan,  and  is  expected  t«  start  running  in  about 

TO  years'   time   with  about   140.000  h.p.     A  scheme  is 

iso  in  progress  for  the  erection  of  a  factory  to  use  50,000 
],p.  in  South  Bavaria.  It  is  estimated  that  within  a 
J^w  years,  the  annual  output  of  "  air-saltpetre  "  will  reach 

,;X),000  tons.— A.  S. 

,( 

I'rticr,    amtnoniitm    chloride,    lead    chloride ;     Equilibria 

;  in    the    xy.item    .     Y.    N.    Bronsted.     Seventh  Int. 

j  Congr.   Appl.   Chem.,   London,    1909. 

I'hes  crystalline  lead  chloride  is  treated   with  concen- 

Iated  solutions  of  ammonium  chloride,  the  crystals  lose 
teir  transparency  antl  grow  together,  forming  a  porcelain- 
lie  mass.     The   change   is   noticeable   with   solutions   of 
Inmonium   chloride     down    to    about   N/^  in    strength, 
that  this  change  is  due  to  the  formation  of  a  double  salt 
shown  l)y  the  fact  that  when  lead  chloride  is  dissolved 
a  boiUng  concentrated  solution  of  ammonium  chloride 
bout  24  grms.)  a  substance  separates  on  cooling  in   the 
iiii    of     transparent     prismatic     crystals,     having    the 
iii|i"sition,  2PbC'l.,NHiCl.     These   crystals   are  decom- 
isod  by  water  and  by  solutions  of  ammonium  chloride 
I   to    0-4  .Y.    becoming    opar|ue    and    again    forming    a 
ircelain-like  mass.     If  this  latter  change  be  due  to  the 
Tmation  of  lead  chloride  as  a  solid  phase,  there  should 
a  particular  strength  of  ammonium  chloride  solution, 
ing  between  0'4  X  and  N/i  which  will  be  in  cquilibiium 
''th   with   lead  chloride  and    with  the  double  salt.     This 
i<  •onfirmed    experimentally. 

'" /"  fhloride   and  pyridine:     Equilibrinm  in    the  sijstt^ni 
—.     L.    Kahlenbcrg    and    W.    .1.     Wittich.      Seventh 
Int.  Congr.  Appl.  Chem.,  London,   1909. 

!  I  Bii.iTY     determinations     with     silver    chloride     and 

M^ine  between    -.57°  C.  and  +110°C.  show  that  there 

luo  distinct  crystalline  compounds  of  silver  chloride 

pyridine.     The  two  compounds  are  represented  as  : 


1 


Aga,2C5H5N  and  Aga,C5H5N,  hitherto  unknown.  The 
AgCl,2C5H5N  occurs  between  the  temperatures  -56°  C. 
and  -22°  C.  It  appears  in  the  form  of  minute  crystals 
wliich  are  very  unstable  at  temperatures  above  -20'  C. 
The  AgCl,C5H5N  occurs  between  the  temperatures 
-20°  C.  and  -1°  C.  This  salt  consists  of  minute  needle- 
like crystals,  which  are  more  stable  than  AgCl,C3H5N. 
It  is  most  interesting  to  note  that  the  solubility  of  the 
silver  chloride  decreases  from  -1°  to  -f  110°C.  as  the 
temperature  rises. 

Determininq  sulphur  by  catalytic  method.     JIaderna.     See 
XXilL 

P.4TENTS. 

Sulphuric    and    other    acids ;     Apparatus    [saniplinq]    for 

une  in  the  manufacture  of  .      W.   Firman  and  A. 

Cocksedge,  Ipswich.     Eng.   Pat.  52,  Jan,   1,   1909. 

A  DRir  pan,  made  of  glazed  stoneware  or  other  acid-proof 
material,  is  provided  with  a  central  groove,  with  which  a 
number  of  divergent  grooved  branches  communicate. 
The  central  groove  terminates  in  a  common  outlet,  which 
projects  a  short  distance  from  the  pan  and  is  fitted  with 
a  Hange,  to  which  a  special  nozzle  is  bolted.  This  nozzle  is 
trapped  in  such  a  way  as  always  to  retain  a  small  quantity 
of  acid,  and  to  form  a  seal  for  the  gases  contained  in  the 
chamber,  in  which  the  apparatus  is  fixed.  On  the 
under  side  of  the  pan  is  a  ring,  which  fits  on  a  pedestal, 
the  top  of  the  latter  being  inclined  so  that  the  contents 
of  the  pan  How  towards  the  outlet. — O.  R. 

Sulphtiric  acid;    Process  of  condensing  acid  vapours  in 

apparatus  for  the  concentration  of to  60°  and  06°  B. 

P.   Vialleix  and  F.  Perrin.     Fr.  Pat.   397.080,   Dec.   4, 
1908. 

Condensation  of  the  acid  vapours  arising  from  the 
concentration  of  sulphuric  acid  to  60°  and  '16°  B.  is  effected 
by  emijcdding  in  the  mass  of  coke  used  for  the  conden- 
sation, one  or  more  serpentines  of  lead  or  other  material, 
in  which  cold  water  or  acid  circulates,  or  by  systematically 
moistening  the  coke,  or  by  a  combination  of  these  means. 
Very  efficient  condensation  is  thus  effected,  and,  at  the 
same  time,  the  size  of  the  condensing  apparatus  may  be 
reduced. — F.  Sodn. 

Sodium  bisulphate  ;  Utilisation  of  for  the  manu- 
facture of  hydrochloric  acid  and  sodium  sulphate,  and 
ftnally  of  sodium  carbonate.  D.  F.  Courtois.  Fr.  Pat. 
397,.537,  Dec.  16,  1908. 

Sodium  bisulphate,  obtained  as  a  by-product  in  the 
manufacture  of  nitric  acid,  is  ground  with  common  salt, 
in  the  proportion,  6000  kilos,  of  bisulphate  to  2500  kilos, 
of  salt,  and  the  mixture  is  heated  for  1  or  2  hours  in  a 
muffle  furnace  at  300° — 400°  C.  The  hydrochloric  acid, 
thus  liberated,  is  recovered  in  the  usual  way,  and  the 
sodium  sulphate,  also  produced,  is  converted  into  sodium 
carbonate   by   the   Leblanc   process. — F.  Sodn. 

Alkali    carbonates ;     Process    of    manufacture    of    . 

L.    Riviere.     First   Addition,    dated   Dec.    5,    1908.    to 
Fr.  Pat.  396,448,  Nov.  16,  1908  (this  J.,  1909,  599). 

An  apparatus  is  described  for  effecting  the  dissociation 
by  heat  of  the  alkali  fiuosilicates  obtained  as  indicated 
in  the  principal  patent.  It  consists  of  a  furnace  containing 
a  crucible,  into  which  is  fed  the  fiuosilicate  and  from  the 
bottom  of  which  the  molten  alkali  fluoride  flows  into  a 
second  crucible  at  a  lower  level  in  the  same  furnace  ; 
the  silicon  fluoride  is  led  to  a  condensing  tower, 
in  which  it  is  treated  with  hydrofluoric  acid.  The 
Addition  also  includes  a  process  of  separating  undecom- 
posed  potassium  fluoride  and  the  jjotassium  carbonate, 
obtained  by  double  decomposition  of  the  alkali  fluoride 
with  chalk,  by  precipitating  the  former  with  aluminium 
fluoride,  as  potassium  fluoahiminate,  this  being  subse- 
quently decomposed  by  means  of  hot  milk  of  lime  to  give 
calciuiii  fluoride  (to  be  used  as  a  source  of  hydrofluoric 
acid)  and  potassium  aluminate  which  is  then  treated  with 
carbon  dioxide,  so  as  to  produce  potassium  carbonate  and 
alumina. — F.  Sodn. 
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AU-iiU    hi/drosiilyhitt.-:  ;     Munujiirture     of     .     P.     A. 

Ni«ton,  Lcmilon.  From  Farbcnfabr.  vonii.  F. 
BftyiT  iiml  Co.,  Elberfeld,  Germany.  Eng.  Pat.  11,864, 
Juno  1.  1908. 

Alk.\i.i  hydrosulphitc  solutions,  of  higher  concentration 
than  heretofore  obtained,  are  produced  by  mixing  zinc 
dust  with  an  aqueous  sohition  of  an  alkali  (caustic  s<ida. 
ammonia,  etc.),  or  of  llie  .-lalt  of  an  alkali  metal  with  a 
weaker  acid  than  sulpluirous  acid  (so<lium  curbonnte,  etc.), 
or  of  sodium  sulphite,  and  then  introducing  sulphurous 
acid  into  this  mixture  in  the  ])ruix)rtion  of  :!  mols.  of  the 
acid  to  2  mols.  of  alkali  hydro.xide  or  the  eiiuivalent 
quantity  of  the  alkali  salts,  or  in  the  projrortion  of  2  mols. 
of  sulphurous  acid  to  1  mol.  of  sodium  sulphite  or  its 
equivalents.  For  example,  14,")  parts  by  weight  of  caustic 
soda  lye  (2.i  l^er  cent,  of  sodium  hydroxide)  are  mixetl 
with  200  parts  of  water,  40  parts  of  zinc  dust  are  atlded, 
and  sulphur  dioxide  is  introduced,  until  the  weight  has 
increased  by  Dli  parts,  the  mixture  being  cooletl  mean- 
while ;  the  pix)duct  is  left  for  some  hours  with  occasional 
stiiring,  and  then  milk  of  lime  (40  parts  of  quickhme  to 
120  parts  of  water)  is  added  and  the  mixture  again 
stirred  and  allowed  to  stand  for  some  hours;  after 
filtration,  a  concentrated  solution  of  sodium  hydro- 
sulphite  is  obtained. — F.  SoDX. 

Alkaline    fall-i ;     Extraction    of  from    hltst-fumarc 

tar.  G.  Ciaig,  Glasgow.  Eng.  Pat.  If.liilO,  Aug.  8, 
1908. 

The  object  of  the  invention  is  to  recover  the  potassium 
salts  from  blast-furnace  tars,  in  a  state  of  comparative 
lurity  for  agricultural  and  other  >iscs.  This  is  effected 
oy  washing  the  tar  with  acidified  water,  which  may  be 
done  without  loss  of  tar.  Sulphuric  acid  is  iirefcralily 
employed,  and  acidity  of  the  wash  water  is  indicated  by 
its  pale  yellow  tint,  a  dark  reddish  colour  showing  in- 
suthcieucv  of  acid.  Heat  may  be  applied  to  keep  the  tar 
thin  and  in  this  wav  the  filter-press  residues  obtained 
according  to  Eng.  Pat.  2942  of  1907  (this  J..  1908,  tiO) 
may  be  successfully  dealt  with  by  the  process.  The 
aqueous  extract  is  evaporated  to  dryness  and  the  residue 
c.ilcined. — F.  SoDX. 

Lixiviating  apparatus,  parlicularl;/  adapted  for  tin  extraction 
of  fodium  nitrate  from  caliche.  VV.  Hvint,  Glasgow. 
From  H.  T.  Ixive,  Iquique,  Chile.  Eni;.  I'at.  13S1. 
Jan.  20,  1909.  -Addition  to  Eng.  Pat.  7UU7,  March  23, 
190(>. 

Is  the  apparatus  described  in  the  main  patent  (this  J., 
1907.  150),  the  upper  end  of  the  downcomcr  pipe  is  closed 
by  a  cover,  and  the  comnmnication  of  the  circulating 
gutter  with  the  downcomer  pipe  is  restricted  in  size, 
and  fitted  with  a  valve,  if  desired,  so  that,  if  the  Uquid 
should  boil  in  the  piiie,  it  cannot  escape  from  the  upper 
end  with  any  rapidity.  The  pressure  simultaneously 
developed  in  the  pipe  ensures  th.it  the  circidation  will  at 
once  start,  or  be  maintained  in  the  right  direction. — O.  R. 

Sodium  aluminate  li/es  ;    Process  of  manufacturing  . 

A.  Verg6.     Fr.  Pat.  .197,211,  Feb.  17,  1908. 

The  process  is  for  the  manufacture  of  sodium  aluminate 
lyes,  practically  free  from  soluble  silica,  and  is  character- 
ised by  the  treatment  of  bauxite,  after  mere  crushing 
and  without  preliminary  roasting  or  pulverisation,  by 
a  solution  of  caustic  soda  in  a  vessel  arranged  in  such  a 
way,  that :  (11,  the  internal  temperature  (125° — 135°  C.) 
corresponds  to  a  pressure  of  2-5 — 3  atmos.  in  the  space 
above  the  reacting  liquid ;  (2),  a  thorough  and  rapid 
circulation  is  maintained  throughout  the  mixture  ;  and 
(3),  the  solid  particles  are  kept  in  constant  and  violent 
collision  with  each  other,  thus  bringing  about  their 
disintegration  in  the  liquid.  Steam  is  iireferably  employed 
as  the  means  of  simultaneously  agitating  and  pulverising 
the  bauxite,  but  it  is  found  that,  to  be  effective,  the  pipe 
leading  steam  into  the  vessel  must  be  neither  divergent 
nor  convergent,  but  parallel,  and  of  a  diameter  dejx-nding 
on  the  working  capacity  of  the  vessel ;    also,  a  difference 


of  about  2-5  atmos.  should  be  maintained  between  tli 
pressure  of  the  entering  steam  and  its  pressure  at  leaviiif 
this  latter  being  2-.") — 3  atmos.  The  apparatus  deserilH^ 
in  Fr.  Pat.  3S0.272  of  July  2t).  1907  (this  J.,  I'.los.  2l' 
arranged  to  fulfil  the  almve  conditions,  is  particulail 
suitable  for  carrying  out  the  process.  By  way  of  exampl. 
it  is  stated  that  when  40  litres  of  mixture  are  being  treat<'< 
the  (lianuter  of  the  steam  pipe  should  be  3 — 5  mm.,  and  fi 
a  vessel  of  4  cb.  m.  working  ea|)acity.  20 — 30  mm.  diameti 
is  necessary.  The  advantages  ilaimed  for  this  ovi 
existing  proce.ss<>8  are: — (1),  a  considerable  reductiu 
in  the  cost  of  plant,  power,  fuel,  wear  and  tear,  an 
handling:  and  (2),  the  possibility  of  working  with  ch«i 
silicious  bauxites,  containing  5 — (i  |xt  cent,  of  silici 
which  have  hitherto  proved  useless. — F.  Sods. 

Zinc  sulphide;    Process  of  treating  blende  for  the  mom. 

lacture  of .     E.  F.  (i")te  and  P.  R.  Pierron.    Fr.  Pn 

397,631,  Feb.  28,  1908. 

Zinc  blende  is  melted  with  iron  in  an  electric  fumari 

and  the  zinc  vapour  produced  is  either  treated  at  om 
with  hydrogen  sulphide,  in  order  to  convert  i(  ii,- 
sulphide,  or  it  is  first  transformed  into  o.\ide  ;  the  hvifroti 
sulphide  is  obtained  by  decom|x>sition  of  the  iron  sulphid 
formed.  The  fumaco  divscribed  in  previous  patent 
(this  J.,  1904,  828;  1908.342,632,  864)  may  be  coov. 
niently  employed,  with  necessary  modifications  fi 
treating  the  zinc  vapours.  These  vapours  ai-e  made  i 
pass  through  a  supplementary  electric  furnace  fillixl  wit 
glowing  charcoal  which  retains  the  impurities  and  ndu« 
any  zinc  oxide,  the  zinc  vapour  Ixing  burnt  on  l:>aviii 
this  furnace  and  the  oxide  aspirated  to  a  large  dc|)<'.«iiin 
chamber.  The  zinc  oxide  may  bo  treated  with  hydrogc 
sulphide,  cither  in  the  depositing  chamlx^r,  or  in  Ih 
apparatus  in  which  the  zinc  vapour  is  burnt,  or  in  hoi 
\  zontal  rotating  cylinders,  or  in  the  presence  of  w«t<i 
with  subsequent  drying  at  a  low  temperature  and  undi 
rcducetl  pressuns  An  apparatus  is  described,  whic 
may  be  used  for  generating  the  hydrogen  sulphid  •.  cot 
sisting  of  an  acid-pix>of  chamber  for  the  reaction  IxImc 
iron  sulphide  and  sulphuric  acid,  from  which  thi  in 
sulphate  solution  gravilalos  through  a  series  of  shallc 
closed  troughs,  heated  by  the  passage  through  them  i 
gases  from  the  furnace  below  the  reaction  chaintM' 
so  as  to  drive  off  hydrogen  sulphide  and  promote  ciy- 
tallisation.  As  a  special  apparatus  for  treating  tlu'  ojhI 
with  hydrogen  sulphide.  t«in  horizontal  iron  cylindei 
are  described,  which  communicate  with  each  other  an 
rotate  slowly.  These  arc  charged  with  the  oxide  and  «i 
strongly  heated  extenially,  the  hydrogen  sulphide  |in»«ii. 
through  each  successively  and  the  cylinders  Ijoins  <li 
charged  alternately :  the  dii"ocfion  of  the  heating  ga-'-< 
and  of  the  hydrogen  sulphide  is  reversed  each  timi 
so  that  the  contents  of  the  freshly  charged  cylinder  »i 
treated  last. — F.  Sodn. 

Sulphur  ores ;    Furnace  for  the  combustion  of  .    t 

Oddo,     Ft.    Pat.    397,450,    Oct,    7,    1908.     Under  In 
Conv.,  Oct.  8,   1907. 

See  Eng.  Pat,  21,255  of  1908  ;  this  j.,  1909,  424.— T.  F.  1 

Compounds    containing    nitrogen    and    oxi^gen    [nitriit*j-' 

Production  of  .     C  Ki'ttler,  Osternburg,  Gerinnn' 

Eng.    Pat.   24,204,   Nov.    12,   1908.     Under  Int.  Com 
Nov.   13,   1907. 

See  Fr.  Pat.  396,161  of  1908  ;  this  J.,  1909.  473.— T.  F.  I 

Ammonium     sulpheite  :      Proccis    of     making    .     1 

Erlenbach.     Fr.   Pat.   397.384,   Dec.    14,   1908.    Und. 
Int.    Conv.,   Jan.    10,    1908. 

See  Ger.  Pat.  203,309  of  1908  :  this  J.,  1908,  1204.— T.  F.  1 

Graphite ;      Process    of    making    .      E.     G.     AchoKii 

Assignor    to    The     Inlemat.     Acheson    Graphite    C" 
Niagara    Falls.     Rei.ssue    No.     12,964,    dated    June 
1909,  of  U.S.  Pat.  711,031.  Oct.   14.  1902. 

See  this  J.,  1902.  1336.— T.  F.  B. 
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ion ;     Process    for    preparing    amorphous    •    hy 

issocintion  of  a  hydrocarbon.  J.  Machtolf.  Fr.  Pat. 
97,578,  Nor.   21,' 1908. 

Ger.  Pat.  207,520  of  1907  ;  lUs  J.,  1909, 482.— T.  F.  B. 

■ogen  from  air  ;    Process  of  extracting  .     O.    P. 

urford,  Chicago.     U.S.  Pat.  923,846,  Jiine  8.  1909. 

Fr.  Pat.  394,557  of  1908  ;  this  J.,  1909,  243.— T.  F.  B. 

7en  from  air  ;    Process  of  separating  -.     G.  M.  A. 

aude,   Paris.      U.S.  Pat.    924,428,   June    8,    1909. 

Ft.  Pat.  324,460  of  1902  ;  this  J.,  1903,  554.— T.  F.  B. 

fine ;    Process  for  separating  and  concentrating  

jm  gaseous  mixtures  containing  chlorine.  T.  Gold- 
hmidt.  Fr.  Pat.  397.564,  July  29,  1908.  Under 
t  Conv.,   Aug.   5,    1907. 

iGer.  Pat.  206,104  of  1907  ;  thisO.,  1909,  243.— T.  F.  B. 


in.— GLASS,   POTTERY,   AND   ENAMELS. 

mic  industries  ;    The  use  of  had  compounds  in.  . 

I  Mouzin.     Seventh  Int.  Congr.  Appl.  Chem.,  London, 
09. 

(to  to  the  dangers  attending  the  use  of  lead  compounds 
iramic  industries,  the  author  suggests  that  the  Congress 
ild  recommend  the  Governments  to  appoint  a 
.mission  to  investigate  leadless  glazes,  in  coUabora- 
'■■  »ith  manufacturers,  and  to  render  aid  in  these 
;nsive  experiments,  and  also  that  they  should  restrain 
Ijse  of  plumbiferous  glazes,  and  allow  their  use  only 
pndition  that  the  soluble  lead  portion  was  converted 
\  thoroughly  fritted  compounds.  The  Commission 
ild  also  examine  convenient  protective  appUances, 
pay  special  attention  to  the  hvgiene  of  ceramic 
itries.— \V.  C.  H. 

rine  ;  Jn/ituna  of in  hard-fircd  glazes.     G.  Vogt. 

venth    Int.     Congr.     Appl.     Chem.,     London.     1909. 
rechsaal,  1909.  42,  345—346. 

IGH  fluorspar  has  been  a  constituent  of  glazes  for 
time,  its  use  is  not  widely  extended.  What  little 
hire  there  is  on  the  subject  is  contradictory,  some 
ITS  Stating  that  the  fluorine  escapes  as  silicon  tetra- 
de  during  vitrification,  whilst  others  maintain  that 
aains.  either  whoUy  or  in  part,  in  the  melted  mass, 
differences  of  opinion  are  not  surprising,  as  the 
composition  depends  on  the  atmosphere  of  the  kiln, 
»mperature  and  duration  of  firing,  and  also  on 
ler  the  glaze  was  fired  in  a  crucible  or  spread  out 
layer.  The  author  prepared  a  glaze  made  from 
parts  of  pegmatite,  1-3  of  kaohn,  12-0  of  quartz. 
11'3  of  fluorspar.  Pieces  were  dipped  in  this,  and 
at  1300°  C.  Analyses  of  the  raw  and  fired  glazes 
^d  that  the  former  contained  4-65  per  cent,  of  fluorine 
be  latter  none.  Therefore,  if  fluorspar  be  added  to  a 
that  is  required  to  contain  a  certain  amount  of 
it  will  be  necessary  to  add  more  silica  to  counteract 
88  of  siUcon  tetrafluoride.  The  absence  of  fluorine 
3  fired  glaze  does  not  mean  that  chalk  could  be 
tnted  for  fluorspar.  The  fluorspar  melts  at  the 
?ely  low  temperature  of  900°,  and  dissolves  colouring 
I,  thereby  gi^ng  better  finish  and  a  more  brilliant 
lance  to  the  glaze.— H.  H.  S. 

Patent. 

day  ,■   Preparation  of  .     A.  G.  Salamon    and 

Exploration  Company,  London.     Eng.  Pat.  13,179, 
8  20,  1908. 

'et  clay,  commercially  freed  from  mica' by  washing, 
1  referably  at   a   concentration  of  about   66   to   75 


jjer  cent,  by  weight  of  water,  is  conducted  into  filter- 
presses  of  any  convenient  type.  It  is  there  subjected 
to  such  a  pressure  that  the  cake  as  it  comes  from  the  press 
contains  not  more  than  30  per  cent,  of  admixed  water. 
By  the  use  of  a  "  washing  filter-press,"  the  clay  at  this 
stage  of  the  process  can  be  freed  from  any  deleterious 
colouring  matter,  and  so  improved  in  quality,  by  treatment 
with  a  solution  of  alum  or  some  such  reagent,  the  excess 
of  the  latter  being  subsequently  removed  by  pure  water. 
The  compressed  clay  is  finally  dried  at  a  suitable  temper- 
ature in  a  furnace,  although  in  some  eases  it  may  be 
found  that  this  treatment  is  unnecessary. — C.  A.  W. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 


Eefractory  materials ;    Conductivity,  porosity  and  perme- 
ability of .     S.  Wologdine.     Bull.  Soc.  d'Eneourage- 

ment,  li909,  3,  879—942. 

The  heat  conductivit}'.  porosity  (i.e.,  real  and  apparent 
sp.   gr.),   and  permeabihty  to  air  of  a  large  number  of 
refractory  materials  were  determined,  in  some  cases  after 
different     degrees     of     burning.     The     most     important 
conclusion   advanced   by   the   author    is   that    the    heat 
conductivity  of  refractory  materials  depends  not  only  on 
the   quantity  of  contained  air,   i.e.,  on  the  porositj-,   as 
stated  by  Simonis,  but  also  on  the  degree  of  isolation  of 
this  contained  air,  or  its  mobiUty,  i.e.,  on  the  permeabilitv 
to   gases.        In   general,   the   liigher   the   temperature   of 
burning,  the  smaller  is  the  porosity,  and  the  higher  the 
conductivitj' ;    but  in  some  cases,   as  with  sihca   bricks, 
the  percentage  porosity  remains  nearly  constant,  what- 
ever the  degi-ee  of  burning,  although  the  specific  gravity 
increases,  and  in  these  cases  the  heat  conductivity  also 
remains  practically   constant.     To   measure   the  conduc- 
tivity, the  lower  surface  of   slightly  conical   discs  of   the 
refractory   materials   was  heated  in   a  furnace  to  400° — 
1200°  C' (generally  to  roughly   1000°  C);    temperatures 
were  determined  by  thermo-couples,  the  points  of  which 
were     placed,     one     close    to     the     lower     surface,     a 
second   close   to   the   upper  surface,  and  a  third  at  some 
distance  witliin  the  disc  ;   fl  hen  the  temperatures  became 
constant,  a  water  calorimeter  was  placed  on  top  of  the 
disc,  through  which  a  constant   quantity  of    water  was 
passed  :    the  quantity  of  water  passing  in  a  given  time, 
and  the  amount  by  «hich  it  was  heated  were  determined, 
as   well   as   the   temperatures  indicated   by  the   thermo- 
couples, the  lowest  one  of  which  was  always  considerably 
affected    by    the    introduction    of    the    calorimeter.     The 
curve  connecting  fall  in   temperature   with  thickness  of 
material  was  found  to  be  a  straight  line  ;    consequently 
the  actual  temperatures  of    the   two  faces  of    the  discs 
were     easily     determined     b}'     extrapolation.     Two     co- 
efiicients    of    conductivity    were    calculated  :     One    (A), 
in  small  calories,  being  the  quantity  of  heat  transmitted 
through  a  thickness  of  I  cm.  across  an  area  of  1  sq.  cm. 
in  1  second,  for  a  difl'erence  in  temperature  of  1°  C.  ;    the 
second  (B).  in  large  calories,  being  the  heat  transmitted 
through  a  thickness  of  1  metre,  across  an  area  of  I  sq.  m., 
per  hour,  for  the  same  difference  in  temperature  of  the  two 
faces.     The  porosity  was  calculated  as  usual  from  the  real 
and   apparent   specific   gravities,    and   expressed   in   per- 
centage  of   total   volume.     The   pernieabilitj'   was  deter- 
mined  by   measuring   the   quantity   of   air  forced   under 
constant   pressure   (of  a   small   height   of   water  column) 
through  a  short  cylinder  of  the  material  tightly  enclosed 
in  a  glass  tube,  passage  of  air  between  cylinder  and  tube 
being  prevented  by  a  film  of  paraffin  wax.     The  results 
are  stated  as  c.c.  passing  through  a  thickness  of   1   cm. 
across  an  area  of  1  sq.  cm.  in  one  second,  under  a  water 
pressure  of  1  cm.  (C) ;   and  also  in  litres  passing  through  a 
thickness  of  1  metre  across  an  area  of  1  sq.  ni.  per  hour, 
under   the    same   pressure   (D).     It   was  found   that   the 
permeability  varied  in  different  directions  along  the  same 
piece  of  refractory  material.    Some  of  the  results  obtained 
are   summarised   in   the   following  table  : — 
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Material. 


rircclay  { 

Brick  clfty 

Bauxite  1 

„       II 

Silica  I 

..      n 

Magnesia  I 

II 

Magncsite  from  Euboea -! 

Gl:i9s  Tmtfl  I 

II 

Carborundum  I 

11 

.,  mixture  

Plumbago  I 

11 

Ill 

Clirom-iron  I 

11 

,.  agglomerated    

Kieselguhr 

Stoneware  I 

II 

Porcelain  '■  Xew  " 

Buildiiii!  brick    

Terracotta  brick    

"■  Anotlier  mixture  " 

Light  clay 


Conductivity. 

Specific  BTsvity. 

PerroeabUity. 

Porosity. 

Temp. 
Uumir 

A. 

B. 

Ueal.        Apparent. 

C. 

11. 

0-0030 

1-07 

2-«l 

1-81 

SO-8 

0-OlS 

5-SS 

•c 

1(U< 

to 

to 

to 

to 

to 

to 

to 

to 

0-0050 

1-81 

3-5 

1-9 

24-1 

0-106       1 

37-84       1 

llOt 

0-0039 

1-42 

2-65 

1-91 

27-8 

0-0465 

16-74       1 

0-0031 

1-11 

3-22 

1-89 

41-5 

0-0292 

10-50 

1051 

0-0033 

1-19 

3-12 

1-92 

38-4 

0-212 

76-39 

UU< 

0-0020 

0-71 

2-78 

1-58 

42-58 

0-0092 

3-32 

105< 

0-0031 

1-12 

2-62 

1-50 

42-9 

0-636 

192-9 

ISO. 

0-0058 

2-08 

3-07 

2-0 

35-1 

0-517 

lSB-1 

lOi. 

0-0065 

2-S5 

3-39 

2-0 

41-0 

0-0097 

3-49 

13CH 

0-0071 

2-54 

— 

-^ 

._ 

_ 

— 



to 

to 

to 

to 

to 

to 

to 

0-0029 

1-05 

3-39 

2-02 

40-3 

0-0084 

3-03 



0-0025 

0-89 

2-«S 

1-86 

29-7 

0-0008(t) 

030 

12IK 

0-0045 

1-62 

2-50 

1-95 

21-9 

0-0031 

1-11 

lOO. 

0-0145 

£-22 

— 

— 

— 



— 

105 

0-0231 

8-32 

— 

— 

— 

— 

— 

130 

0-0033 

1-20 

3-02 

1-96 

35-2 

0-0053 

1-90 

lo;. 

0-0059 

2-12 

— 

0-0057 

2-07 

71 

0-0185 

6-66 

2-37 

1-7 

28-4 

0-0012 

0-4 

ISO 

0-024 

8-64 

2-42 

1-79 

28-0 



—. 

0-0057 

2-05 

4-06 

3-19 

21-3 

0-0568 

20-46 

_ 

o-niLIS 

1-98 

4-03 

2-98 

•26-1 

0-0106 

38-16 



0-111)28 

1  -DO 

3-38 

2-31 

31-7 

0-0032 

1-15 

105 

o-nuiH 

0-«4 

•2-48 

1-03 

58-0 

0-0967 

34-46 

— 

0-()»;!2 

1-15 

2-56 

1-96 

23-4 

0-0022 

0-80 

105 

0-()04S 

1-72 

2-42 

•2-18 

9-69 

— 

— 

ISU 

0-0048 

1-68 

— 

— 



0 

0 

140 

0-0037 

1-34 

2-56 

1-90 

26-7 

0-0016 

0-63 

•  Ml 

0-0035 

l-'25 

— 

— 

— 



— 

M 

0-0028 

1-01 

2-54 

1-95 

23-0 

0-0021 

0-74 

m 

0-0024 

0-88 

2-60 

1 

1-41 

45-7 

0-0164 

5-90 

1 

-A.  0. 


Bituminous    road    hindvrs ;     CoutroUiug    the    cotmistcncy 

of .     C.    N.    Forrest.     J.    Ind.   and   Eng.    Cheni., 

1909,  1,  378—380. 

Foil  dctoimining  the  consistence  of  semi-fluid  bituminous 
binders  for  niacadaiuised  roatls.  tlie  author  has  elaiiorated 
a  .siini)lc  form  of  viscosimctcr,  originally  suggested  by 
E.  C.  Wallace.  It  consists  of  an  aluminium  float  or 
saucer  and  a  brass  collar  (see  figure).  The  brass  collar 
is  placed  upon  an  amalgamated  brass  plate,  then  filled 
with  the  bitumen,  which  has  been  softened  by  gentle 
lu-ating.  and  after  cooling  somewhat,  placed  in  ice  water 
at  41"  F.  for  l.">  mins.  It  is  then  screwed  into  the  llciat. 
and  the  latter  [ilaccd  on  the  surface  of  water  heated  at 
90^  F.  or  any  other  desired  temperature.  When  the 
bitumen  flows  and  is  displaced  by  water,  the  float  sinks  : 
the  time  (in  seconds)  required  is  a  measure  of  the  consist- 
ence of  the  bitumen.     Some  of  the  results  obtained  with 


this  (X.Y.T.L.)  ap])aratu3  are  shown  in  the  fd 
table,  together  with  comparative  results  obtained  i 
Engler  viscosimeter. —  ^ 


! 

Kngler  viicmimettr,  11 

X.Y.T.L. 

100  c.c.  How  »t:      il 

M.iteri»l. 

Vi«C09i- 

meter  at 

-H 

90'  F. 

77' 

F. 

130*  F. 

min.  aec. 

min 

>ee. 

mIn.  lee. 

Kcflned  water-gas  tar 

0     20 

too  BtiB 

9     46 

CriKic  coal  tar 

0    30 

,, 

„ 

9     38 

Tarvia    

1     30 
0     16 
0     61 

17 
too 

i'o 
Btitr 

too  stiff 
3     18 

Tariiia    

Texas  thix  oil 

raliforiiian  flux  oil. 

3     40 

too  stiff 

Headley  oil,  Xo.  2 

0     36 

^, 

^^ 

..     Xo.  4 

2     63 

„ 

,, 

II 

,.     Xo.  4 

6     56 

„ 

1, 

It        I, 

Oenasco  compound 

10  54 

•69     56 

11  54 

" 

■• 

'.'.        '.'. 

fc- 

Standard  Oil  Co.  .. 

0       6 

5 

38 

1     36 

„        ,,        ^,  , 

0      12 

too 

stiff 

3       0 

If 

0     23 

loo  stiff 

M                   It                   1,     -  • 

0     39 

„ 

J, 

1-                      !■ 

II                   II                   II     -   - 

1     24 

•• 

•• 

.. 

•  2  min.  18  sec.  at  160°  F. 


Cement  production  in  Canada.   MKIS.     Emfineor,  Juii 
1909.     [T.H.] 

AccoRDiNO  to  returns  received  by  the  Mines  BraH' 
the  Canadian  Department  of  Mines,  the  total  quant 
I'orlland  icment   made  in  Cnnada  in    ll'OH  was  .3, 4" 
barrels  of  H.'id  lb.  net.  as  conipaivd  with  2.49l..'il3  I 
in  liKIT.  or  an  incn-ase  of  40-3  percent.      The  total  qu 
of  Canadian   I'ortland  cement  sold  in    1!»0S  was  2.li' 
barrels,  as  coni|«iivil  with  2,43ll,0<t3  barrels  in  1907. 
incn^a.s<-    of    9-4     pir    cent.      The    total     eon»nin]ili' 
I'ortland  cement  in  HtdS,  iniludine  Canadian  and  iin) 
cements,  was  3.  l34.3;tH  Imrii-ls  of  S.V)  lli.  ml.  as  con. 
with  3.10.S.723  barrels  in   l'.MJ7i  or  an  inet»a-.e  of  ('  , 
cent. 
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pnrisons  of  production,  sales,  and  imports  of  Portland 
cement  in  1907  and  1908. 


1908. 


•nt  sold barrels  i  2,436,093 

•nt  manufartured    „  !  2,491,513 

:  on  hand.  Jan.  1st I      299,015 

:  on  hand,  Dec.  31st 354,435 


of  cement  sold dels. 

age  price  per  barrel ,, 

ts  paid , 

employed,  number 

rtfl  of  Portland  cement ....  barrels 

;  of  cement   dols. 

age  I'rice  per  barrel 


2,665,289 

3.495,961 

383,349 

1,214,021 


3,777,328     3,709.139 
1-55        I         1-39 
956,080  1  1,275,638 
1,786  3,029 


672,630 

837,520 

1.24 


I   consumption  of  cement  in  1 

aada barrels    ]  3,108,723 

ber     of     completed     plants 

(rated 17 

,  daily  capacity  of  operating 

nts  as  at  Dec.  31st barrels  14,400 


469.049 

531,045 

1.13 


23 
27,500 


le  23   plants   were   distributed   as   follows  : — One   in 

i  Scotia  using  blast  furnace  slag ;  1  in  Manitoba 
jng  a  natural  Portland  cement ;  1  in  Briti.sh  Columbia, 
Alberta,  and  3  in  Quebec  using  limestone  and  day  ; 
J 15  in  Ontario,  of  which  12  use  marl  and  3  limestone, 
•total  liaily  capacity  of  the  plants  using  marl  was  10.400 
els,  as  compared  with  17.100  barrels  per  day  for  all 
\i  plants.  Of  the  total  quantity  of  cement  made  in 
,  1,573,090  barrels  were  made  from  marl,  and  1,922,871 
*;l3  from  limestone  and  slag. 

ItmuaZ  production  of  Portland  cement,  1904 — 1908. 


rear. 

Cement  made.      Cement  sold. 

Average  price 
per  barrel. 

barrels.                barrels. 
908.990        ,           910.358 
1.541.568               1,346.548 
2,152,562               2,119,764 
2.491,513        1        2.436,093 
3,495,961               2,665,289 

S. 



1.42 

1  55 

immption 

yf  Portland  cement  in  Canada, 

1904—1908. 

Tear. 

Canadian. 

Imported. 

Total. 

barrels. 
910,358 
1,346,548 
2,119,764 
2,436,093 
2,665,289 

barrels. 
784.630 
917,558 
665,931 
672,630 
469,049 

barrels. 
1  694  988 

2.264.106 
2,785,695 
3,108,723 
3,134,338 

om  the  foregoing  it  will  be  seen  that  whereas  the 
irtation  of  cement  into  Canada  has  decreased  very 
derably.  the  manufacture  and  use  of  Canadian  cement 
>f  recent  ye&TS  been  steadily  increasing. 

for  road  building  ;  Composition  and  physical  pro- 
xies of .     E.  C.  E.    Lord.     Seventh  Int.   Congr. 

'pl.  Chem.,  London,   1909. 

DBS  the  regular  analytical  work  a  series  of 
were  undertaken  to  determine  the  solubility  of 
furnace  products  in  water  and  dilute  acid  and  to 
'  the  effect  of  calcium  hydroxide  and  calcium  car- 
te (limestone)  on  their  cementing  values.  It  was  found 
the  materials  in  question  varied  in  composition  from 
id  glass  to  a  very  basic,  wholly  crystaUine  slag  rock, 
samples  were  grouped  according  to  silica  content 
three  general  types,  and  the  characteristic  compounds 
ch  type  are  described.  The  solubihty  tests  indicated 
Jnly  samples  having  good  cementing  qualities  and  con- 
ig  calcium-aluminium  double  salts  were  appreciably 
iked  by  water.  The  cementing  properties  have  been 
Ded  chiefly  to  the  formation  of  calcium  carbonate  and 
ited  silicates  of  calcium  and  aluminium  analogous  to 
I  lecondary   compounds   found   in   hardened   Portland 


cement.  By  the  addition  of  calcium  hydroxide  and 
calcium  carbonate  (limestone)  these  cementing  properties 
were  gi-eatly  increased.  Certain  basic,  extremely  cemen- 
titious.  converter  slags  were  found  to  contain  silicate 
minerals  identical  in  crystalline  fonn  and  chemical  com- 
position with  the  active  elements,  alite  and  belite.  of 
hydraulic  cements.  As  the  result  of  these  investigations, 
it  was  found  that  by  means  of  simple  tests,  the  solubility, 
and  hence  the  cementing  values  of  slags  might  be  readily 
determined,  and  that,  by  using  proper  precautions, 
excellent  materials  for  road  construction  could  be  obtained 
from  the  waste  products  of  converter  and  blast  furnaces. 

Mortars ;     Decomposition  of  by  sulphate  solutions. 

M.  J.  Bied.     Seventh  Int.  Congr.  Appl.  Chem.,  London, 
1909. 

Cubes  of  mortars  (1  :4  or  1  :  5),  even  when  made  with 
ver3'  fine  sand,  are  soon  destroyed  when  placed  in  a 
saturated  solution  of  calcium  sulphate  (gypsum),  although 
they  resist  the  action  of  12  per  cent,  magnesium  sulphate 
solutions,  and  of  (artificial)  sea-water.  All  mortars 
free  from  alumina  are  rapidly  attacked  by  calcium 
sulphate  solutions.  Puzzuolanas  also  are  decomposed  to 
a  greater  extent  by  solutions  of  calcium  sulphate  than 
by  those  of  magnesium  sulphate.  For  four  years  a 
French  firm  has  manufactured  a  cement,  consisting  of  a 
mixture  of  dehydrated  alumina  and  silicious  cement, 
which  has  been  successfuUj'  employed  by  French  railway 
companies  in  regions  containing  gypsum. — A.  G.  L. 

Wood  ;    New  processes  of  impregnating  .     J.  Perten. 

Seventh  Int.  Congr.  Appl.  (L'hem.,  London,  1909. 

The  author  describes  the  process  of  impregnating  wood 
with  salts  containing  fluorine,  which  is  an  advance  beyond 
previous  processes  both  for  efficacy  and  for  cheapness. 
He  also  mentions  the  attempts  that  have  been  made  to 
utilise  the  strong  fungicidal  action  of  organic  dinitro- 
compounds,  which  may  be  used  either  alone  or  in  con- 
junction  with  fluorides. — W.  C.  H. 

Alkali,  etc.,  works  report.     See  VII. 


Patents. 

Silica  bricks,  ganisfer,  and  other  refractory  materials  ; 
Manufacture  of  .  H.  Brearley  and  F.  C.  Moor- 
wood.  Sheffield.  Eng.  Pats.  14.IU9.  July  10.  1908, 
and  7197,  Mar.  25,  1909. 

The  lime  and  water  added  as  binding  agent  to  silica 
bricks,  etc.,  are  replaced  by  a  solution  of  a  calcium  salt, 
preferably  calcium  chloride,  which,  on  firing,  will  yield 
free  lime  evenly  distributed  throughout  the  mass.  The 
calcium  salt  may  in  certain  cases  be  made  in  situ  from 
lime  and  acid.  A  part  or  the  whole  of  the  calcium  salt 
may  be  replaced  by  a  magnesium  salt. — A.  G.  L. 

Terra    cotia  ;     Manufacture    of    architectural    .     M. 

BaiTett    and     The    Leeds    Fireclay    Co..    Ltd..    Leeds. 
Eng.  Pat.  2G,284,  Dec.  4,  1908. 

Akchitectukal  terra  cotta,  without  any  glaze,  but 
impermeable  and  capable  of  being  readily  cleaned.'-  is 
manufactured,  by  moulding  the  block  or  other  article'^of 
ordinary  clay  or  clay  mixtures,  thoroughly  drjing  the 
same.  and.  whilst  hot,  spraying  on  a  very  thin  coating  of  a 
mixture  consisting  of  potash  felspar,  silica  (ground), 
ammonium  alum,  calcium  carbonate,  china  clay,  zinc 
oxide,  potassium  alum,  and  water,  to  which  a  eolo.iring 
oxide  or  salt  may  be  added.  The  composition  of  the 
mixture  employed  will  vary  according  to  the  conditions 
met  with.  but. "as  an  example,  the  above  mixture,  in  the 
proportions  by  weight,  277-5,  32-4.  154-2,  80.  193-5,  CO-7, 
and  474-7,  mixed  with  cold  water  to  the  consistence  of 
a  cream,  is  suitable  for  Leeds  clay,  and  produces  the  best 
results  when  baked  at  about  1340'  C.  The  surface  is 
as  impermeable  as  glass  and  similar  to  natural  stoncj; 
it  does  not  become  coated  with  efflorescence. — F.  Sons. 


712 


cl.  X.— metals  and  metallurgy. 


[Julj-  15.  191 


jU 


Cement  ingredient.     W.  V.  B.  Ames.  Chicago,  111.     U.S. 

Pat.   923,238,   June    1,    1909. 
The    cement    ingredient    consists   of    phosphoric    acid,    a 
metallic   coiniiound    {e.g.,   ahiniinium    pliosphate),   and   a 
fluosilicate. — A.  G.  L. 

Wood;     Art   of  transforming   .     W.    A.    Hall,    New 

York.     Eng.  Pat.  12,051,  June  3.  1908. 
See  U.S.  Pat.  901,097  of  1908  ;  this  J.,  1908,  1 113.— T.  F.  B. 

Cement  for  building  and  like  purposes;    Manufacture  of 

.     P.  Timofecff.  St.  Petersburg.     Eng.  Pat.  11,522. 

May  27,  1908.  Addition  to  Eng.  Pat.  17,00(i.  July  27, 
1906. 

See  AdcUtion  of  May  6,  1908,  to  Fr.  Pat.  368,339  of  1906  ; 

this  J.,  1908,  1021.— T.  F.  B. 

X.— METALS    AND    METALLURGY. 

Alloys  ;    Formation   of  ,   hy  pressure,   and   reactivity 

of  metals  in  the  solid  state.  G.  Masing.  Z.  anorg. 
Chem.,  1909.  62.  2(i.-.— 309. 
Fine  filings  of  the  metals  were  mixed,  and  then  submitted 
to  pressures  uj)  to  5000  atmospheres.  The  solid  rods 
so  obtained  were  examined  niicrogra]ihicftlly  and  therm- 
ally (heating  and  cooling  curves),  and  in  some  cases 
the  electrical  conductivity  was  determined  and  compared 
with  that  of  the  components.  In  no  case  were  compounds 
or  mixed  crystals  produced  by  pressure ;  the  rods 
obtained  immediately  after  the  operation  were  found  to 
consist  always  of  fine  particles  of  the  individual  metals 
in  juxtaposition.  These  conglomerates  therefore  resemble 
in  their  properties  the  alloys  obtained  by  fusion  and 
cooling,  (mly  wliere  these  consist  of  separated  crystals 
of  the  individual  metals,  and  differ  entirely  from  them 
when  mixed  crystals  or  compounds  separate  during  the 
cooling  of  the  fusion.  The  close  juxtajxisition  of  the 
particles  produces,  however,  in  time,  changes  in  the  metals 
even  in  tlie  solid  condition,  which  are  disclosed  liy  the 
thermal  or  electrical  examination  of  tlie  pressed  blocks. 
When  the  metals  on  fusion  can  form  compounds  but  no 
mixed  crystals,  evidence  of  the  formation  of  such  com- 
pounds in  the  solid  pressed  block  is  found,  combination 
doubtless  occurring  at  the  surfaces  of  contact,  so  that 
the  metals  are  afterwards  everywhere  separated  by  a  thin 
film  of  the  compound  ;  and  when  the  block  is  heated 
up  to  the  melting-point  of  the  lowest  eiitectic  formed 
by  the  compound  and  one  of  the  metals,  the  further 
formation  of  the  compound  goes  on  witli  greatly  increased 
rapidity.  Similarly,  where  the  metals  can  form  mixed 
crystals,  diffusion  of  the  metals  through  one  another 
is  found  to  go  on  in  the  pressed  block,  at  a  rate  greatly 
increased  if  the  temperature  be  raised  ;  so  that  by  keeping 
such  a  block  hot.  its  structure  becomes  in  time  identical 
with  that  of  an  ingot  of  the  same  ultimate  composition 
cooled  from  fusion,  though  the  block  has  been  all  the  w  hile 
solid.  WTicre  in  addition  to  mixed  crystals,  compounds 
are  formed  from  the  melted  alloy,  these  compounds  are 
also  formed  in  the  solid  pressed  block,  much  more  rapidly 
than  in  those  cases  where  only  compounds,  and  no  mixed 
crystals,  exist. — J.  T.  D. 

Copper  production  of  the    United  Slates  in    1908.     B.    S. 

Butler.  Mineral  Resources.  1908.  [T.R.] 
The  production  of  copper  in  the  United  States  in  1908 
was  942,570.721  lb.  This  is  the  largest  pi-oduetlon  cvit 
made,  exceeding  that  of  1906  by  24.705.0,'!'.)  lb.,  and  that 
of  1<K)7  by  73.574.230  lb.,  or  8-4  per  cent.  The  details  of 
production  for  1908  are  shown  in  the  following  table  : — 


1908. 

1 
Domeatlc 
origin. 

Foreign 
origin. 

Electrolytic    

Lake    

Casting    

656.179.349 

195.503.099 

24,186,681 

213,716,268 
134,728 

ToUl    

Total  ootput,  domestic  reOnerln  . 

875,849,129          218,850,994, 
1,094.700,123 

Returns  from  all  smelting  and  refining  companies  si 
that  the  following  stocks  of  electrolytic,  lake,  and  casi 
copper  «  eiv  on  hand  at  the  beginning  and  end  of  the  y> 
January  I.  1908,  125,745,796  lb.  ;  January  1,  1 
121,87li,7.">9  lb. 


1908. 


Total  refined  output 

Stock  beginning  of  year    . . 

Total  available  supply 
Refined  copper  exported  . . 
Stock  at  end  of  year 


Total  withdrawn  from  supply 
Apparent  consuniptiun 


1,032,516,247   1,094,700, 
48,497,181     125,rfi^ 


1,079,013,428  1,S20,«4(, 
485,496,007  •618,«1S, 
125,745,796  j   121,876, 


591,241,803 
487,771,825 


740J 
47»a 


•  Exports  of  pins,  bars,  ingots,  platen,  etc.. 
Bureau  of  Statistics,  less  43,282,285  lb.  o(  blister  ( 
refining. 

Lead    production    of    the    Ignited    States    in    190 
Siebcnthal.     Mineral  Resources.  June.   1909. 

The  following  table  (in  tons  of  2(HK)  lb.),  showi 
of  lead  smelted  or  refined  in  the  United  States,  i 
far  as  po.ssible  on  smelter  figures.     No  lead  ore  1 
United   States  was  treated  elsewhere  during 
covered  by  the  table  : — 


1906. 

1907. 

11 

350,153 
68,546 

385.166 
76.849 

1 

Foreign  ore  and  base  ballion 

Total  from  all  sources  . 

418,699 

442,015 

M 

Production  of  refined  lead. 


1906. 

1907. 

1 

Dc?i!vcrised  lead 

Soft  lead  

Desilvcrised  soft  lead 

288,792 
90.783 
28,094 

284,432 
99.948 
29,809 

1 

; 

Bcflned  primar>-  lead 

Antinionial  lead 

404,669 
10,546 

414,189 
9,910 

1 

The  production  of  secondary  lead 

was  as  foUol 

<      1907. 

1 

Pig  lead                          

9.990 
15,508 

Lead  in  alloys 

25,498    1     i 

1    1 

1'^ 


The  domestic  exports  for  1908  were  : — 

Type 384 

Lead  nmnufacturc*  I896,u«7 

Iron,   carbon,   and  phosphorus;    Alloys  of  . 


I 


Stead.     Seventh    Int.    Congr.    Appl.    Chem.,    Umi    W 


KM),   1019.)  »(! 

•ence  to  the  work  at  ^  ' 

s.     In  addition,  it  il  »ti  * 

;rev  and  white  pig-iSB  ''"' 


1909.     (See  also  this  J.,    1900,    1019.) 
The  article  partly  bears  reference 
(this  J..  1908.  40i'>)  and  others, 
that  the  euteoties  formed  in  grey  and  white  pig| 
practically   identical   at    the   moment    when  solii 
begins;    but  that  in  white  pig-inm  the  ternary 
containing  about  2  \>er  cent,  of  carbon  and  7 
of  phosphorus,  remains  as  such  in  the  metal  dui 
fication  and  subsequent  cooling,   whilst   in  grey 
this   ternary  eutectic   is  changed   into  a   binaty 
practically  free  from  carbon.     This  is  shown  by  ' 
the  eutectic  out  of  the  almost  solid  metal  and  am  , 
as   well   as   by   microscopic   examination   of   the 
grtn-  pig-iron.     It  is  also  stated  that  as  the  carbon  incret' 
in  liiiid  steel  from  0-1  to  0-5  per  cent.,  thcferrilesurrounc' 
the  crystals  inci'ca.ses  in  the  same  proportion,  and  that 
fcrritc  envelope  contains  more  phosphorus  than  do 
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als  first  formed.  This  envelope  at  first  also  contains 
carbon  than  the  interior,  but  the  carbon  passes  into 

atter  during  the   subsequent  cooUng.     Rolled   steel 

n  caibon,  e.g.,  boiler  plate,  nearly  always  contains 

s  of  ferrite  free  from  carbon,  as  well  as  bands  of  pear- 
mbedded   in   ferrite,    so-called   ""  ghost-lines."     The 

ntage  of  phosphorus  is  higher  in  the  ferrite  bands  than 
pearlite  bands,  and  the  bands  become  more  marked 
increasing  content  of  phosphorus.     The  formation 

lese    bands    cannot    be    avoided    without    complete 

aation  of  i>hosphonis. — A.  G.  L. 

Remarls  on  the  thermal  treatment  of  .     L. 

illet.  Seventh  Int.  Coner.  Appl.  Chem.,  London, 
19. 

NTIOS  is  drawn  to  the  influence  of  the  time  factor 
e  quenching,  annealing  and  tempering  of  ordinary 
ipecial  steels.  According  to  the  author,  this  factor 
often  neglected.  It  is  known  that,  at  the  temperature 
lenching.  the  combined  carbon  (cementite)  in  the 
Jed  steel  passes  to  the  state  of  solution  in  the  iron, 
explains  the  increase  of  hardne.«s  observed  when 
as  steels  of  sufficiently  high  carbon  content  are  heated 
(uenched  several  times  successively.  The  successive 
igs  which  precede  each  quenching  pla3'  the  same  part 
single  but  more  prolonged  heating.  This  fact  is 
rated  by  experiments  on  a  manganese-silicon  steel, 
nfluence  of  time  is  still  greater  in  the  case  of  special 
These  can  be  divided  into  two  classes,  since  the 
n  elements  may  exist  as  double  carbides  in  the 
itite,  or  they  may  be  dissolved  in  the  iron.  In  either 
t  is  observed  that  the  solution  of  the  carbide  takes 
with  difficulty.     It  is  therefore  necessary  to  increase 

the  duration  of  heating  before  quenching,  or  the 
irature.     However    it    is    always    advantageous    to 

the  quenching  in  the  neighbourhood  of  the  trans- 
tion  point.  The  influence  of  time  may  be  further 
red  in  the  operation  of  tempering.  Thus  it  has  been 
1  that  the  same  state  of  temper  can  be  obtained  in  a 
jj  working  at  different  temperatures  during  variable 
The  effect  will  be  so  mtich  the  more  accentuated 
■nger  the  metal  is  maintained  in  the  neighbourhood 
!  tempering  jjoint. — C.  A.  W. 

,•  Study  of  the  ganes  liberated  hy  the  action  of  cupric 

s  on  .     E.  Goutal.     Seventh  Int.  Cong.  Appl. 

■m.,  London,  1909. 

iction  of  a  sUghtly  acid  concentrated  solution  of  the 
e  chloride  of  copper  and  potassium  at  40°  C.  on  steels 
gas  containing  a  small  proportion  of  carbon 
ride.  This  carbon  monoxide  appears  to  be  occluded 
steel,  and  its  volume  varies  from  one-third  to  four- 
of  that  of  the  steel.     (See  also  this  J.,  1907,  477.) 

—A.  T.  L. 

ien-steel ;     Analysis    of   .     F.    \V.    Hinrichsen. 

Tenth  Int.   Congr.   Appl.  Qiem.,   1909,  London. 

i  analysis  of  tungsten-steels,  great  difficulty  occurs 
1  phosphonis  determination,  and  hitherto  literature 
CEorded  no  enlightenment.  The  follon-ing  method 
d  to  give  satisfactory  results.  The  nitric  acid 
Jn  of  the  tungsten-steel  is  evaporated  to  dry- 
ind  the  residue  is  fused  with  sodium  peroxide, 
nbsequent  solution  in  water,  together  \vith  all 
mgsten  (and  chromium),  also  all  the  phosphorus 
Mvered.  From  one  portion  of  this  solution, 
ihree  elements  just  mentioned,  are  precipitated 
itatively  by  mercurous  nitrate,  and  after  ignition, 
ture  of  tungstic  acid,  chromic  oxide,  and  phosphorus 
ride,  is  obtained.  In  another  portion  of  the 
m,  the  chromium  is  determined  volu  metrically, 
.  a  third,  the  phosphoric  acid  is  estimated  as  follows  : 
ir neutralising,  and  rendering  alkaline  with  ammonia. 
Station  is  effected  by  magnesia-mixture  (Jorgensen's 
id).  In  this  way,  very  minute  quantities  of  tungsic 
re  precipitated.  In  order  to  remove  these  the 
loa-mixture  precipitate  is  dissolved  off  the  filter  by 


the  aid  of  nitric  acid,  and  the  phosphoric  acid  separated 
by  Finkener's  method  of  precipitation  in  presence "  of 
tartaric  acid. 

Physico-chemical  methods  ;  Applications  of to  technical 

problems.  [Extraction  of  silver  by  Patio  process,  and 
examination  of  inks.]  F.  W.  Hinrichsen.  Seventh  Int. 
Congr.  Appl.  Chem.,  London,  1909. 
Physico-chemic  VL  methods  of  investigation  were  applied 
to  several  technical  processes,  the  first  being  the  Patio- 
process.  In  this  process,  finely  divided  silver  sulphide 
ores  are  intimately  mixed  with  a  solution  of  sodium 
chloride,  and  then  stirred  for  some  time  with  ferric  and 
copper  salts  and  mercury.  According  to  Rrohnke  the 
reactions  which  take  place  are  as  follows  :  2CuCl2-r  Ag^S= 
Cu,a,4-2Aga+S,  and  Cu.,a,+Ag,S=Cu,S4-2Aga  The 
silver  is  then  reduced  by  the  metals  present  and  forms  an 
amalgam  with  the  mercury.  Kiohnke  also  states  that 
mercury  alone  can  reduce  silver  from  its  sulphide.  The 
different  equilibria  possible  in  the  .system  :  silver  sulphide, 
mercury,  sodium  clfloride,  water,  were  studied  by  the 
author.  As  regards  the  binary  mixtures  possible,  both 
mercury  and  sUver  sulphide  are  practically  insoluble  in 
water,  and  neither  substance  reacts  with  soUd  sodium 
chloride.  The  equilibria  between  sodium  chloride  and 
water  are  known.  In  the  remaining  mixture  of  mercury 
and  silver  sulphide  it  was  found  that  a  reaction  takes 
place  slowly  and  is  apparently  only  slightly  influenced  by 
temperature.  With  the  ternary  mixtures  possible,  it 
was  found  that  a  saturated  solution  of  sodium  chloride 
has  no  action,  either  at  the  ordinary  temperature  or  at 
100"  C.  on  mercury  or  on  silver  sulpltide.  By  acting  on 
silver  sulphide  with  mercury  in  the  presence  of  water, 
it  was  found  that  the  amount  of  silver  produced  was 
smaller  than  when  no  water  was  present.  Probably  the 
effect  of  the  water  is  mechanical  in  preventing  intimate 
admixture  of  mercury  and  sQver  sulphide.  The  system  : 
mercury,  sUver  sulphide,  sodium  chloride,  was  not  studied, 
s'mce  soUd  sodium  chloride  cannot  be  expected  to  influence 
the  reaction  between  mercury  and  silver  siilphide.  Inves- 
tigation of  the  quaternary  system  :  silver  sulphide, 
mercury,  sodium  chloride,  water,  showed  that  reduction 
of  silver  increased  with  increasing  concentration  of  sodium 
chloride  and  with  increase  in  temperature.  The  vield 
of  metallic  silver  was  also  increased  if  zinc  amalgam  was 
employed  instead  of  mercury  ;  the  E.Jl.F.  of  zinc  towards 
silver  sulphide  in  presence  of  sodium  chloride  was  found 
to  be  nearly  1  volt.  Iron  shows  a  much  lower  tension, 
and  was  without  favourable  influence  on  the  reaction. 
AMien  sulphuric  acid  or  potassium  cyanide  solution  was 
substituted  for  the  sodium  chloride  solution,  however, 
the  addition  of  iron  resulted  in  a  greatly  increased  yield 
of  silver.  It  was  found  that  with  these  solutions  the 
mercury  remained  with  an  unbroken  surface,  whilst  with 
sodium  chloride  solution  it  broke  up  into  small  globules. 
The  favourable  action  of  zinc  nith  this  solution  is  firobably 
due  mainly  to  its  diminishing  the  cohesion  of  the  mercury. 
The  action  of  iron  in  presence  of  pota.ssium  cyanide 
solution  is  probably  mainly  mechanical ;  in  fact,  equally 
good  results  were  obtained  when  a  small  glass  plate  was 
substituted  for  the  sheet-iron,  both  bodies  helping  to 
bring  the  mercury  in  contact  with  the  sUver  sulphide. 

Physico-chemical  methods  have  also  been  used  in 
the  analysis  of  inks.  It  is  customary  to  extract 
gallic  and  tannic  acids  with  ethyl  acetate,  to  free  the 
extract  from  dissolved  ferric  chloride  by  shaking  with 
water,  and  then  to  re-extract  this  aqueous  solution 
with  ethyl  acetate  in  order  to  recover  the  small  quantities 
of  organic  acids  dissolved.  The  law  according  to  which 
a  solute  divides  itself  between  two  solvents  shows  that 
exact  results  cannot  be  obtained  in  this  way.  Better 
results  are  obtained  by  shaldng  the  ferric  clfloride  oit  of 
the  ethyl  acetate  extract  with  a  salt  solution  (e.g.,  with 
a  half  saturated  solution  of  potassium  chloride)  in  which 
tannic  and  gaUic  acids  are  insoluble.  The  titratioii  of 
the  extracted  acids  vnth  iodine  in  presence  of  sodium 
bicarbonate  was  also  studied  ;  constant  results  are  obtained 
only  under  certain  conditions,  as  the  sodium  bicarbonate 
itself  consumes  iodine,  in  quantity  dei)ending  on  the 
sodium  hydroxide  formed  owing  to  hydrolysis,  which  in 
turn  is  dependent  on  time  and  temperature.     Lastly,  the 


714 


Ci.  X.— METALS  AND   METALLURGY. 


quantity  of  free  acid  present  in  inks  may  be  approximately    I 
estimated  by  salting  out  the  bulk  of  tlie  colouring  matter 
with  80<iium  chloride  and  then  absorbing  the  solution  in 
filter-papers   previously  iuinierscd  in   indicators  sensitive 
to  diflei-ent  concentrations  of  hydrogen  ions. — A.  (j.  L. 

Philiiiuin  ;    Alloys  o/  with  the  alkiili  melaU  and  with 

thallium.     L.     Hackspill.     Seventh    Int.    Coner.     -Viml 
C'hcm.,   I^)ndon.    190!). 

PL.iTisr.M  dissolves  in  sodium  and  potassium  at  tem- 
peratures above  450'  C.  and  is  whoUv  deposited  in  a 
crystalline  condition  before  the  soliditication  of  the  alkali 
metal.  With  thallium,  platinum  forms  a  deliiiite  com- 
pound. PtTl  {.see  this  .1..  1908,  450).  having  propcrtie-. 
corresponding  with  tliosc-  of  the  lead  compoiind,  PtPb, 
obtained  by  Bauer,  which  pi-esents  another  analoev' 
between  lead  and  thallium.— R.  C.  P. 

Ltad  ;  Limit  of in  culinary  «/f  »wi7«  and  tinned  articleg. 

Pade   and    Kohn-Abrest.     Seventh    Int.    Coner.    AdbI 
Chein.,  London.  1909.  ^^ 

Vessels  of  tin,  such  as  measures  of  capacity,  intended  for 
daily  use  may  contain  such  a  proportion"  of  lead  as  is 
strictly  necessary  to  give  a  sufficient  malleability  in  the 
working  of  the  alloy.  This  quantilv.  however!  should 
be  less  than  5  per  cent.  In  the  preparation  of  tin-plate 
intended  for  u.se  in  the  manufacture  of  pi-eserve-tins  and 
other  cooking  utensils,  the  tinning  shouUl  be  made  with 
refined  metal,  containing  not  more  than  0-.")  per  cent,  of 
lead  and  1  part  of  arsenic  per  10,000.  Xo  solder  con- 
taining lead  should  be  brought  into  direct  contact  with 
the  preserved  substances. — C.  A.  W. 

Tellurium,-     Preparation    of   pure    .     [Determination 

of  tellurium  in  ore^.]     R.  Schelle.     Seventh  Int.  Congr 
Appl.  Chem.,  London,  1909. 

Crude  teUurium,  containing  30  to  70  per  cent,  of  the 
element,  with  copper  and  antimonv  as  the  chief  impurities 
IS  boiled  with  a  solution  of  sodium  sulphide  with  admi.\turo 
of  powdered  sulphui-.  Copper  remains  undissolved 
and  pure  Kllurium  is  precipitated  from  the  solution  hv 
the  addition  of  sodium  sulphite.  Selenium,  arsenic 
antimony,  tin,  gold,  and  platinum,  if  present  in  the 
solution,  are  not  thrown  down.  The  precipitation  is 
complete,  and  tellurium  may  be  estimated  in  its  ores, 
ty  fusing  the  ore  with  sodium  carbonate  and  sidphur' 
or  witli  anhydrous  sodium  thiosulphate,  extracting 
with    water,    and    precipitating    with    sodium    sulpliite 

—A  .T.  L. 

Precipitation  of  metaU  by  hydrogen  from  aqueom  salt 
solutions  at  high  temperatures  under  pressure  W 
Ipatjew  and  W.  Werkowsky.  Seventh  Int.  Congr' 
Appl.  Chem..  London,  1909.  (See  also  Ber  1900 
42,   2078—2088.)  ' 

For  every  metal  examined,  a  definite  critical  temperature 
has  been  found,  below  which  it  is  not  precii.itated  bv 
hydrogen  from  aqueous  solutions  of  its  salts,  even  when 
very  high  pressures  (e.g.,  600  atmospheres)  are  employed 
Copper  IS  completely  precipitated  from  .solution  of  its 
sulphate,  acetate,  nitrate,  and  chloride  only  at  a  temper- 
ature of  130'-140">C  At  70°  C.  however,  hvdrogen 
precipitates  cuprous  o.xide  from  cupric  acetate  solution 
whUst  at  120=-130-C..  metallic  cipper  is  precipitated 
quantitatively.  Nickel  is  precipitated  at  200'  C  from 
solutions  of  Its  acetate,  sulphate,  and  chloride  the  re- 
action being  incomiilete  in  the  last  case.  Cobalt  is  nre- 
cipitated  at  180^-200'  C  from  solution  of  its  acetate 
and  sulphate.  Lead  and  bismuth  are  completely 
precipitated  at  240<;-2.50°  C.  E.xperiments  are  in  pjogresl 
to  study   the  equibbrium  of  the  reaction  : 

Zn  +  2HCI^:ZnCl2-^H„. 
in  presence  of  hydrochloric  acid  of  sp.  gr.  1.19._a.  G.  L. 

Action  of  alcohol,  its  impurities,  and  dtnaturant  on  common 
metals.     Duchemin.     i'tf'^XVlI. 

Alkali,  tic,  works  report.     See  VII. 

Action  of  paper  on  metals.     Kleniiii.     See  XIX. 
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Patents. 

Smeltitig    :i«f    ore,   galvanizers'    dross,    etc.  ;     .^pparal 

for  use  in  .     E.  H.  Hopkins,  Addlestonc,  SlunM 

Eng.  Pat.  12,403,  Nov.  16,  1908.  m 

Is  place  of  the  plain  tubes  containing  coke,  which  . 
inserted  in  the  ends  of  the  condenser  to  pn'vent  the  esca 
of  zinc  fumes,  and  to  trap  the  lead  at  the  entrance  to  ( 
condenser.  spc<  ial  tubes  arc  used  having  loiigitudi^ 
corrugations,  internally,  externall).  or  bi>tli.  whem 
choking  of  the  tubes  is  avoided.  Externally  the  tul 
are  of  the  shape  of  double  cones,  or  they  may  be  oun 
so  that  the  condensed  lead  may  bo  retaineil  iii  tbei^ 

-ml 

Greasy   miitures  ;     Apparatus  for   lUminating  . 

solids,  or  material  to  he  delinned,  and  drying  and 
same.     London    Electron   Works  Co.,   and   E. 
London.     Eng.  Pat.  12.041.  June  12.  1908. 

Me'Iallic  scrap,  or  the  like,  is  placed  in  a  vcs.sel  havvu 
perforated  bottom  or  grid,  which  is  encased  in  ao  ODI^r 
vessel,  the  latter  being  tilled  with  water  to  the  level (|| 
grid.     The  double  vessel  is  closed,  and  live  steam  adilif " 
below   the  grid,  causing  the  grease  to  liciuefy  and  ilOkt 
the  surface  of  the  condensed  water.      t)n  opeiiinir  the 
pipe  in  the  upper  vessel,  the  released   pressure  of  « 
flows   through   it,   carrying   by   its   velocity,    |.arl  of 
condensed  water  and  the  whole  of  the  grease  jloatiM 
it.     The  heat  of  the  steam  left   in   the   vessel,  dtioi 
cleansed    metalbe    scrap.     The    steam    and    greasB  .; 
into  another  vessel  having  a  numlx-r  of  filter  grids,  ir! 
the  steam  expands  and  condenses,  de|«f)siting  the  gf^ 
on  the  filters,  the  hiat  remaining  sirving  to  dry  the  ma 

Detinning  ;  .Ippumlu.s  for  preparing  .•^i-nip  tin  for  -^ 
London  Electron  Works  Co.,  and  E.  Kaidos.  LoM 
Eng.  Pat.   I2,(-12.  .June  12.   1908.  ''  'I 

Tin  scrap  or  the  like,  is  placed  in  the  first  of  a  aadflll 
live  perforated  cylinders  having  their  axes  in  line,  aj 
revolving  at  a  small  inclination  to  the  horizontal,  wW 
causes  the  material  to  automatically  travel  along  tkj 
length.  The  material  is  subjected  to  a  difTerent  treatm 
in  each  cylinder,  viz.  1.  Dry  and  frictional.  to  ngui 
dry  deposit.  2.  SprinkHng.  from  external  or  intm 
sprinklers,  to  remove  grease,  etc.  3.  Washing,  the  lot 
portion  of  the  ])erforatcd  cylinder  revolving  in  an  rxtatl 
bath  of  li(|uid.  4.  Draining.  5.  Heating,  to  remc 
solder,  paint,  etc. — F.  K. 

Tin  smelling  ;    Methods  and  apparatus  for  .     &  ' 

Scott,    London.     Eng.    Pat.    17,229,    Dec.    11,    IOOB. 

Finely-divided  tin  oxide  is  placed  in  a  series  of  horiaon 
tubes  having  their  ends  fitted  with  screw  caps.  The  tali 
arc  plaicd  in  a  furnace  with  means  for  rotating  themalKI 
their  long  axes.  Water-gas  or  producer  ga.s.  is  pull 
through  them  and  they  are  then  heated  to  re<lneH  ll 
rotated.  The  tin  oxide  is  reduced  to  prills  of  mcta.*! 
tin.  which  are  sub.scqiicntly  fused  into  an  ingot.  It 
waste  heat  from  the  furnace  is  u.sed  for  preheating  U 
tubes. — F.  R. 

■ 

Crucible    furnaces ;     Tilling    .     J.    Newton    and  t 

Bmington,   Stoke-on-Trent,   Staffs.     Eng.   Pat  »^ 
Sept.  29,  1908.  -    t     h\ 

The  air  holes  in  the  bottom  plate  or  grid  of  the  fuma. 
are  arranged  concentrically   between  two  raised  annur 
rings  integral  with  the  plate,  so  that  the  direction  of  J    ^ 
air  blast   is  controlled,  and   it  does  not   im|iingc  dinc> 
against  and  cut  awav  the  bottom  part  of  the  cruoiblr. 

-F.  B 


Pickling  metals  ;    Process  for  .     G.  K.  Davis  and'. 

R.   Fearon,   Slanchester.     Eng.   Pat.   25,024.   Nov.    ^th 
1908. 

SuLPHURir  acid  of  about  110°  Tw.  is  added  tothepai 
used  hydrochloric  a<id  pickling  bath,  (which  is  prefer* 
at  4.5°  to  50°  C. )  in  order  to  convert  the  dissolved  met! 
chlorides  into  sulphates  and  set  free  hydrmhloric  « 
for    further    use.        When    the    bath    is    saturated    w 
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alphate?,  the  sulphates  are  allowed  to  crystallise  out, 
nd  the  residual  liquor  made  up  with  water  and  acid  to 
le  original    volume. — F.  R. 

ilicov  [telluriiivil  alloy.  J.  T.  H.  Dempster,  Schenectady, 
N.Y.,  Assignor  to  General  Electric  Co.,  New  York. 
U.S.  Pat.  923,152.  June  1,  190n. 
j(  alloy  of  silicon  with  1 — 15  per  cent,  of  tellurium  ia 
reduced  by  melting  together  silicon  and  tellurium  in 
resence  of  a  material  (e.7..  a  decomposable  carbonate) 
'hich  will  combine  with  silica  to  form  a  protective  layer 
f  slag  upon  the  fluid  ma<is.  A  dec-irburising  agent  may 
e  added. — A.  G.  L. 

'teel« ;     Jlent    treating    and   quenrhing    alloyed    .     J. 

Churchward.  Mount  Vernon,  N.Y.,   U.S.A.     Eng.   Pat. 

17,759.  Aug.  24,  1908. 
EE  U.S.  Pat,  899,713  of  1908;  this  J.,  1908,  1009.— T.  F.  B. 

\tecl ;    Method  of  consolidating   fi'vc-diist    lor  use.   in   the 

manvjnclnre  of  .     W.   Thomlinson,   Seaton  C'arcw. 

U.S.  Pat.  923,605,  June  1,   1909. 

EE  Eng.  Pat.  21,428  of  1907  :  this  J..  1908,  1008.- T.  F.  B. 

IfojiflnHC.sf    ulcel ;     Prorpxs    for    trcnlim/    to    ohtain 

rolled  articles,  etc.  Manganese  Steel  Rail  Co.  Fr.  Pat. 
396.871,  Nov.  28,  1908. 

lEE  Eng.  Pat.  24.685  of  190S  ;   this  J.,  1909,  527.— T,  F.  B. 

'opper ;    Extracliruj   tro)i)    its   ores,    nutttcs.    or   the 

like.  H.  K.  Hess,  Philadelphia,  U.S.A.  Eng.  Pat. 
11,996.  June  2,  1908. 

>EE  Fr.  Pat.  391.017  of  1908  ;  this  J.,  1908,  1 1 17.— T.  F.  B. 

lopper  ;    Fruces-'s  for  obtaining  pure  from  a  solution 

of  a  ■fait  of  copper.  L.  Jumau.  Paris.  U.S.  Pats. 
924,076  and  924,077,  June  8,  1909. 

!ee  Addition  of  Oct.  27,  1906,  to  Fr.  Pat.  367.452  of  1906  ; 
his  0..  1907.  419.— T.  F.  B. 

Una  dust  ;    Manufacttire  of  .     S.   O.   Cow])er-Coles, 

London.     U.S.  Pat.  923.411.  June   1.   1909. 

5ee  Eng.  Pat.  13,977  of  1907  ;  this  J.,  1908.  758.— T.  F.  B. 

ilkaline  salts  from  hlnst-fumace  tar.     Eng.   Pat.   16,690. 
See  VII. 


XL- ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 

Mavfjane.'<c  :     Electrochemical   hehariotir    of    .      C.    N. 

Otin.     Z.  Elektroehem..  1909.  15.  385—386. 

»VnEN  manganese  salts  are  electrolysed  with  high  current 
lensities,  weighable  amounts  of  manganese  are  often 
If'piisited  on  the  cathode.  Different  salts  behave 
litfi-rently  in  this  respect,  the  amountof  cathodic  deposition 
xmig  less  with  the  nitrate  or  the  double  ammonium 
luljiliate  than  with  the  sulphate.  The  addition  to  the 
iquid  of  a  sufficient  amount  of  ammonium  sul]Dhate 
'ompletely  prevents  this  cathodic  deposition  in  all  cases. 

—J.  T.  D. 

Mdiii/anese ;     Electrolytic    delermination    of .     C.    N. 

litin.     Z.     Elektroehem.,     1909.    15.     386—389.     (See 

|ii(ceding  abstract.) 
Tin:  whole  of  the  manganese  from  pure  manganese 
i;\\\<  (sulphate,  nitrate,  manganese-ammonium  sulphate) 
;in  he  iihtnincd  on  the  anode  as  a  coherent  de]>osit  of 
(line  .inhvdroiiH  pero.xide.  under  Jthe  foUo\\'ing  conditions  : — 
I'liliiide,    i>latinum    spiral    of    17 — IS    sq.    cm.    .surface; 

Ii-  a  platinum  Ijasin  with  matt  surface;   voltage  about4 

luii  accumulators  m  scries);  cmTont  density  0-1  to  0-8 
iiii|Hre  per  100  sq.  cm.  of  anode:  time,  about  12  hours 
<''  I'i'linary  temperature  or  about  2  hours  at  60° — ().5'' C.  : 
ihiuuntof  salt  corre.iiponding  to  0-3 — I'Ogrm.  of  manganese 
'lic'xide;    addition  to  bath,  1 — 2  grms.  of  ammoniimi    sul- 


phate and  3 — 8  c.c.  of  alcohol.  At  the  end  of  the  electrolysis 

the  deposit  is  carefully  washed  with  water,  dried  till 
of  constant  weight  (U"-^  hours)  at  200°— 220°  C.  and 
weighed  with  the  basin.  Without  the  addition  of  alcohol 
the  deposit  is  not  so  firmly  adherent,  though  even  then 
it  is  dense  enough  to  allow  of  washing  by  decantation 
without  loss.  When  alcohol  is  added  the  deposit  shows 
a  deficiency  of  oxygen,  too  slight,  however,  to  affect 
the  result  as  determined   by   the  weight  of  the  deposit. 

-,1.  T.  D. 

Electrolytic  oxidation  of  ammonia.     Brochet  and  Boiteau. 
See  VII. 

Electrolytic  production  of  while  lend.     Yunck.     iVee  XIII.4. 

Patents. 

Electric   cables;    Manufacture   of   and    of    material 

for  nse  therein.  E.  S.  Ali-Cohen,  Nymwegen,  Holland, 
P.  A.  M.  Cramer,  Amstel,  Holland,  and  W.  Geiijel, 
London.  Eng.  Pat.  10,535,  May  14,  1908. 
The  electric  cable,  comprising  one  or  more  conductors, 
is  covered  with  layers  of  paper  tape  coated  with  a  semi- 
liquid  bituminous  insulating  material,  and,  if  necessary, 
textile  fabric,  impregnated  or  not  with  insulating  material, 
may  be  interposed  between  the  layers  of  coated  paper, 
and  also  wound  round  the  cable  as  an  outer  protective 
covering.  The  waterproofing  and  insrdating  material 
mav  be  such  as  is  described  in  Eng.  Pats.  8071  of  1902 
or  5279  of  1908  (this  .L,  1903.  425  ;  1908,  816),  with 
liquid  paraffin  in  such  proportions  as  to  render  the  mixture 
scmi-!i(iuid  at  ordinary  temperatures ;  e.g.,  comprising 
(i3  per  cent,  of  purified  asphaltum,  18-4  per  cent,  of 
solidified  petroleum,  and  18-6  per  cent,  of  liquid  paraffin. 
Such  a  material,  when  wound  in  concentric  layers, 
forms  a  cable  which  will  resist  injury  due  to  bendmg 
or  like  strains,  owing  to  the  flowing  action  of  the  bitu- 
minous substance.  If  necessary,  the  cable  may  be  after- 
wards vulcanised  by  heating. — B.  N. 

Galvanic  element  of  the  Bunsen  type.     K.  Heintz.  Miincheu, 

Germany.  Eng.  Pat.  13,671.  June  27.  1908. 
In  place  of  nitric  acid  for  the  dejjolarising  solution,  a 
solution  of  sulphuric  acid.  30  per  cent,  or  higher,  with 
nitric  acid  of  36°  or  40°  B.  is  used.  This  mixture  depolar- 
ises until  the  nitric  acid  is  quite  used  ujj  and  can  be  renewed 
by  the  addition  of  nitric  acid  and  concentrated  sulphuric 
acid  in  approximately  equal  parts  by  weight.  For 
continuous  operation  the  exciting  .solution  should  consist 
of  a  neutral  solution  of  zinc  or  iron  sulphate,  in  place  of 
the   usual  5   per  cent,   sulphuric   acid  solution. — F.  R. 

Cell  or  condenser  ;  Electrolytic  — — .  E.  E.  F.  Creighton, 
Schencctadv,  N.Y.,  Assignor  to  General  Electric  Co., 
New  York."  U.S.  Pat.  923,774.  June  I,  190fli, 
The  condenser  consists  of  a  number  of  water-tight  oips 
of  aluminium,  arranged  one  within  another,  and  separated 
by  a  .solution  of  citric  acid.  The  whole  is  surrounded 
by  an  oil-bath,  which  insulates  the  edges  of  the  cups 
aiid  leaves  a  free  passage  for  the  escape  of  gases. — A.  G.  L. 

Electric     conductors  ;      Manufacture     of     relniftory    . 

W.  D.  Coolidge.  .Schenectady.  N.Y.  Eng.  Pat.  17,621, 
Aug.  21.  1908.  Under  Int.  Conv..  Aug.  24.  1907. 
TnUGSTEN  or  other  suitable  metallic  powder  is  incorporated 
with  a  ductile  alloy  or  other  metallic  binder  and  formed 
into  conductors,  the  latter  are  then  heated  in  an  oven 
or  furnace  until  the  alloy  is  vaporised  and  the  tungsten 
is  sintered  into  a  coherent  body. — W.  H.  C. 

Furnaces  ;    Electric  for  the  treatment  of  ga^e."  or  gas 

mixtures.  Salpetcrsiiure  Ind.-Cies.  m.  b.  H.,  Gelsen- 
kirchen,  Germany.  Eng.  Pat.  8443,  April  7,  1909. 
Under  Int.  Conv.,  May  22,  1908. 
The  furnace  comprises  a  series  of  superposed  annular 
elements,  alternately  proviiicd  with  air  inlet  orifices 
and  gas  suction  pipes,  and  surrounduig  an  axial  shaft, 
at  the  extremities  of  which  the  electrodes  are  placcil.  The 
elements  having  gas  suction  pipes  arc  bo.\-like.  and 
coiitain    cooling   coils,    or   equivalent   cooling  /apparatus. 
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sQiTounding  the  shaft,  for  the  purpose  of  cooling  the  gases 
sucked  through,  but  tlie  gft-s  outlet  orifices  nearest  the 
electrodes  communicate  with  a  conduit  separate  from 
the  main  gas  conduit.— B.  N. 

Filaments.     Eng.    I'at.    27,144.     .*>£e    II. 
(«.)  ELECrKO-METALIA'K(JY. 

Orr   [Iroji] ;     Ehrlric   jumnre    reduction    of  .     J.    \V. 

Kichanls.  Anier.  Klectiocheni.  Soc,  Niagara  Falls, 
.May,  I'.K)'.).  Klectiochem.  and  Met.  Ind..  1009,  7, 
2.53— 2ri4. 

TiiK  author  compares  the  re<luction  process  in  the  blast- 
fumuco  with  that  in  the  electric  furnace.  In  the  case  of 
the  llrst.  the  combustion  of  the  carbon  to  carlinn  monoxide 
before  the  tuyeres  fulfils  two  functions  ;  it  provides  the 
high  tem|)eraturc  necessary  for  the  smelting  of  the  iron 
and  slag,  and  it  generates  a  large  (|uantity  of  ri-ducing  gas 
which  )Mrfi)rnis  in  the  upper  part  of  the  furnace  the  greater 
|>arl  of  the  reduction.  The  amount  of  fuel  use<l  in  a  blast- 
furnace is  determined  solely  by  tlie  amount  which  must 
be  burnt  at  the  tuyeres  in  order  to  ])roduce  the  necessary 
tem)K>ratui-e.  From  this  it  can  be  shown  that  only 
one-third  of  the  carlwn  monoxide  ])i-od\iced  at  these 
points  is  used  in  the  reduction  of  the  oi-e.  the  ivmaining 
two-lhii-ds  escaping  unchanged.  On  the  other  hand,  in 
the  electric  furnace,  where  Www  is  no  blast  and  where 
the  heat  is  supplie<l  from  outside  by  electrical  energy, 
practically  the  whole  of  the  solid  carbon  is  utilised  for 
reduction.  It  can  then  be  shown  that  the  amount  of 
carbon  utilised  in  the  electric  furnace  is  between  one-third 
and  one-fifth  of  that  rcipiiri'd  in  the  ordinary  blast-furnace, 
according  as  the  reaction  takes  place  in  the  hottest  parts, 
with  sole  production  of  the  monoxide,  or  in  the  cooler 
ixirtions,  where  a  mixture  of  dioxide  and  monoxide  is 
produced.  Since  no  air  is  blown  into  the  electric  furnace, 
any  excess  of  carbon  above  that  consumed  in  the  reduction 
must  remain  unused,  accumulate,  and  tend  to  clog  the 
furnace.  The  author  therefore  recommends  a  combination 
of  blast  and  electric  furnace  jirovided  with  a  variable 
supply  of  air.  I'niliT  onlinary  conditions  this  sujjply 
would  be  a  minimum  and  oijy  sufficient  to  keep  the 
tujeres  open,  the  f\dl  blast  being  turned  on  when  the 
falling  resistance  of  the  furnace  indicated  an  accumulation 
of  carbon. — C.  A.  W. 

Steel;  Aulomalicnlli/  circiilatinij  jurniues  of  the  Gin  type 
for  the  ehctrical  production  of  steel.  G.  Oin.  Faraday 
Soc.,  1909,  June  15.     [Advance  proof.] 

IxDUiTioN  furnaces  are  described  in  whicli  the  molten 
material  is  in  continual  circulation,  thus  causing  a  better 
distribution  of  heat  and  of  the  purifying  reactions  than  in 
the  ordinary  induction  ftimace.  The  furnaces  are 
comi)osed  of  two  crucibles  communicating  by  inclined 
channels,  the  whole  arrangement  forming  a  closed  circuit 
in  which  the  heat  generated  causes  a  general  circulation. 
Every  jwrtion  of  the  molten  ma.ss  comes  rapidly  into 
contact  with  the  oxidising  slag,  and  the  very  high  tempera- 
ture attained  does  not  intrmliice  the  "  pinch  "  effect  in 
the  heating  channels.  It  is  claimed  that  with  this  ty\)e  of 
furnace  the  ohmic  resistance  of  the  circuit  can  be  increased 
with  coiTesiKinding  alteration  of  tlie  self-induction,  thus 
allowing  furnaces  with  a  high-]X)wer  factor  to  Ix"  con- 
structed, and  generators  and  transformers  of  normal 
frequency  and  size  to  be  employed.  .-V  o-ton,  420-k.w. 
furnace  is  illustrated.  designe<l  to  take  current  at  4800 
volts  at  a  frequency  of  5.  The  author  also  describes  an 
electro<le  furnace  in  which  the  same  system  of  automatic 
circulation  is  applied,  by  erons-eoiinecting  the  separate 
crucibles,  into  which  the  electrodes  dip,  by  means  of  inclined 
channels,  sloping  in  opiwsite  tlirections.  Finally,  the 
author  tlcscriln'S  a  combine<l  induction  and  electrode 
furnace  similarly  arrange<l  for  automatic  ciri  nbtliim  of  the 
fluid  steel.  In  this,  internal  heating  in  the  channels, 
generated  inductively,  and  superficial  heating  at  the 
electrodes  in  the  two  connected  crucibles  are  sinudtaneously 
made  use  of.  To  the  pajier  is  addefl  an  appendix  which 
gives  the  calculations  necessary  for  the  design  of  these 
types  of  furnaces. 


Silicon  tvlphidi  in  the  degulphuritation  of  iron;    foi 

ation    of  .     \V.    Fielding.     Trans.    Faraday 

.June    15,    1909.     [Advance    proof.) 

In  ortler  to  ascertain  why  the  addition  of  ferro-silicon,  in  I 
the  refining  of  steel  in  the  electric  furnace,  assisted  j 
complete  desulphurisation,  a  mixture  of  pure  femwi'I 
suli>iiide  and  ferro-silicon  was  placed  in  a  graphite  tabKl 
and  heated  in  an  electric  resistance  furnace.  Carbon  j 
monoxide  was  lii-st  evolved  and  at  1700"  C.  a  ycUow  i 
vapour  was  given  off,  which  partly  comiensed  in  ths 
tube,  the  carbon  monoxide  when  ignited  smcUing  strong^  J 
of  sulphur  dioxide.  The  yellow  substance  was  found  to  J. 
contain  about  50  jxr  cent,  of  silicon  sulphide  (SiS,),'! 
as  detennined  from  the  amount  of  sulphunttcd  hydrooanr 
evolved  on  the  addition  of  water,  the  remainder  being  I 
ferrous  sulphide,  silica,  and  a  little  ferric  oxide.  Undei 
n-duced  pressure  the  sublimate  began  to  fnrm  at  l.'>tK)°C,j 
but  the  silicon  sulphide  could  not  l>e  obtaininl  purs  at  j 
even  in  vckuo  no  volatilisation  occurred  up  to  1100°  C,  1 
alwvc  which  temperature  the  iron  sulphide  also  volatilim.! 

— F.B. 

Vanndium  ;    Production  of .     (i.  (Jin.    .Aiiur.  EIo 

chem.   Six'..    Xiagara   Falls,    Slav,    1!K)9.     Ele(trocheBl.1 
and  Met.  Ind.,  1909,  7,  2(;4. 

I5v  the  electrolysis  of  a  solution  of  vanadium  trioxide 
iTi  fiisi'd  calcium  lbiovana<late,  \%K8,3CaI'\,  metalUcJ 
vanadium  is  obtained,  the  principle  being  analogous  W] 
that  employed  in  the  manufactuii'  of  aluminium.  TUl 
lining  of  the  bath  is  comi)ose<l  of  pure  electrically  fiuidl 
alumina  agglomerated  with  tar  and  a  little  vanadfafl 
anhydride.  Cirbon  anodes  are  employed,  and  Uw'T 
cathodes  are  com]Kised  of  conical  condiutors  of  piilveria 
and  agglomeratc<l  ferro-vana<Hum.  On  these  the  mei 
is  deposited  in  solid  sheets  w  hich  are  subsequently  remoT 
when  the  bath  has  been  emptied.  A  current  density  i 
45  amperes  jxr  .square  inch  of  anode  section  is 
mended. — C.  A.  \V. 

Silico-vanadium.      O.    (!in.     Amer.      Eleclrochem. 

Niagara  Falls,  Ma}',  1909.     Electrochem.  and  Met.  ULh 

1909,  7.  204. 
TuK  silicidc.  SiVo.  was  obtained  by  re<lucing  in  an  ele 
furnace  a  mixture  of  vanadic  acid  (10  parts),  silica  (I  PUt)iVI 
and    coke     (I     part).       The    current    density    eraployad] 
amounted  to  I20tt  watts  per  square  inch  of  cross-sccB 
of  electrodes.     The  volatilisation  of  vanadic  acid  could  I 
almost  prevented  by  using  vanadium  trioxide,  accon 
to  the  equation  : 

3V,03fSiO.-t-7C=2V.O,-f.SiVj+7CO. 
Employing  an  intimate  mixture  of  rich  ferro-silicon  ' 
the  trioxide,  the  whole  being  agglomerated  with  4  to  6] 
cent,  of  coal-tar  pitch  and  charged  into  the  furnace  in! 
form  of  briquettes,  a  double  silicidc  .of  the  approximBt< 
com]X)sition,  Fcj.SijV,,  was  obtained. — C.  A.  \V. 

Patknts. 

KlrctrofAnting  ;      .tppnrntiiji    for    .      R.     E.     Phillips 

London.  From  The  Meaker  Co.,  Chicago,  III.  Eng 
Pat.  5087,  March  2,  1909. 
The  articles  to  be  plated  are  continuously  passed,  during 
the  process  of  plating,  through  the  bath,  and  means  an 
provided  for  rotating  or  turning  the  articles,  in  order  t< 
direct  every  portion  toward  the  anodes  and  prcvcni 
uneven  deposition  of  metal. — B.  N. 

Metiih ;    Proccs  for  the   electric  diiuiociation   [drpotitiim 

of  hii  lh<   wi  milhod.     A.  Lew,  Paris.     f.S.  Pat 

923,8(i4,  ."lune  S,    1909. 

Sek  Fr.  Pat.  385,058  of  1907  ;   this  J.,  19t)8,  818.— T.  F.  B 


XII.     FATTY    OILS.    FATS,    WAXES, 
AND    SOAPS. 

Futti/  aridji  of  fij*h  oih.      K.  M.  T4iliimn.     •!.  Irul.  and  Eng 
Chem.,  l!Km.  1.  :M0— 345. 

TiiR  oils  1180(1  in  the  investigation  wore  \or\vein*n  ^*^^ 
.\iTi'*nenn   r4ni*l!Vor   oil«.    ]»<t||ofk-livor  oi'.    hnke-liTor  oil. 
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,ng-liver  oil,  dogfish-liver  oil,  trout-liver  oil,  and  seal 
ilubber  oil,  all  of  known  origin  and  purity.  Deter- 
liiinations  were  made  of  the  iodine  value  (Hanus).  satu- 
■ated  fatty  acids,  and  the  broniinated  fatty  acids  and 
Ijlvceridcs  insoluble  in  ether  and  pctroleinn  ether  respec- 
tively. For  the  determination  of  the  broniinated  com- 
idunds  precipitate,  very  satisfactory  results  were 
,,btaincd  by  separating  the  precipitate  by  means  of  a 
■entrifugal  machine.  Comparison  of  the  bromine  pre- 
sipitates  obtained  from  the  fatty  acids  and  from  the 
jlyecrides  respectively  indicates  that  tlie  oils  contain 
ui.xed  glvcerides.  There  is  a  remarkable  .'.iniilarity  among 
;he  oils  from  salt-water  fish,  fresh-water  fish,  and  animals, 
luch  as  the  seal,  which  live  chiefly  on  fish.  (See  also 
his  J.,  JOOri.  382).— A.  S. 

Hdphen's   nartion    [lor  coUonseid  oil]  ;      Moilifiridion  of 

.     L.    Garnicr.      Ann.    Chim.    analyt.,     1909.    14, 

209—210. 

More  definite  results  may  be  obtained  with  Halphen's 
■eaction  by  emplojnng  a  suspension  of  sublimed  sulphur 
2  per  cent.)  in  carbon  bisulphide,  instead  of  the  1  per 
;eut.  solution  originally  prescribed,  and  by  comparing 
;hc  maximum  depth  of  colour  obtained  under  definite 
.■onditions  with  a  series  of  colour  standards  previously 
prepared.  The  carbon  bisuljihidc  and  sulphur  reagent 
s  well  agitated  and  measuretl  off  quickly,  an  equal 
.nlunie  of  the  oil  and  of  amyl  alcohol  are  then  added 
II  ;i  tube  of  25  nmi.  diameter  and  20  e.c.  capacity.  The 
K  i^lil  of  the  liquid  (9  to  10-.5  e.c.)  is  then  marked  with  a 
liaiiiond,  the  tube  is  attached  to  a  reflux  condenser, 
iiul  heated  for  one  hour  in  a  boiling  water  bath.  On 
(inline;,  n  slight  deposit  of  sulphur  is  formed.  The 
nivture  is  then  made  up  to  its  original  volume  by  the 
i.l<!itinn  of  a  httle  carbon  bisulphidi-,  and  the  depth  of 
.i;n  noted.  Standard  tubes  are  prepared  by  the 
1I...VC  method  containing  5.  10,  20,  2.5,  30.  40,  50,  75 
{lid  100  per  cent,  of  cottonseed  oil,  the  diluent  being  an 
iidiffcrent  oil,  such  as  poppy  seed  oil.  These  standards 
;li(iiiM  be  kept  in  the  dark,  in  well  corked  tubes  of  14  to 
I.)  mm.  internal  diameter.  The  presence  of  an  excess  of 
■iilpluir  in  the  reagent  ensures  the  production  of  a  maximum 
l(|ith  of  colour  under  the  above  conditions. — J.  0.  B. 


)ihnt :    Neu' 


J.  Soc.  Arts,    1909,   [2953],    66, 


T  \v,\^  been  recently  found  that  the  candeUUa  plant 
"iitains  wax  of  good  quahty,  and  in  .sufficient  amount 
"  make  it  valuable.  The  plant  is  found  growing  in  the 
ii!n«ing  States  of  Mexico  :   Tamaulipas,  Coahuila,  Nuevo 

1 11,   Chihuahua,   Durango,   Zacatecas,   Sonora,   Sinaloa, 

liaJK  Cafifornia,  Jalisco.  Puebla,  and  San  Louis  Potosi. 
It  is  said  to  contain  from  about  three  and  a-lialf  to  five  per 
cut.  of  a  wax  of  a  light  colour,  very  hard,  and  with  a 
ligh  melting  point.  It  is  stated  that  the  wax  can  be 
ileached  pei-fectly  white,  and  that  on  burning  it  gives  off 
in  agreeable  odour. 

'  'nllonseed    and    sesame,    oils ;     Impnrlulioii    of inio 

A  ustraliij.     Board  of  Trade  J.,  June  24,  1 909.  [T.R.] 

\n  Australian  By-law  (No.  43)  of  May  5th  last,  provides 

hat  thiclcened  cottonseed  oil  used  solely  in  the  nianu- 

acture  of  other  non-edible  oils,  may  be  admitted  to  duty 

nto  the  Commonwealth  under  item  234  ((!)  of  the  Customs 

arift  [viz.,  lid.  per  gall.)  when  denatured  by  addition  of — 

n)  The  equivalent  of  5  per  cent,  of  its  bulk  of  mineral 

'uljricating  oil  of  sp.  gr.  S()  at  liO"  F..  or  (b)  The  eipiivalent 

)f  10  per  cent,  of  its  bulk  of  mineral  lubricating  oil  of  less 

lian  the  s]).  gr.  quoted.      A  Customs  notice  dated  May  5, 

.  1H)9,  directs  that  a  duty  of  2s.  per  gallon  shall  be  charged 

,m  sesame  oil  on  importation  into  Australia. 

■Soja  hean  oil  and  oil  rake.     Ch.  of  Comui.  .1..  July,  1900. 
[T.R.I 

JlUNBSi!  Soya  beans  during  the  last  few  months  liavc  been 
mported  into  the  I'nited  Kingdom  in  large  tpiantities. 
Kxtensive  areas  of  land  in  China  and  Jlanchuria  ai'e 
niltivated  for  this  crop  ;  the  plant  possesses  the  property, 
common  to  leguminous  plants,  of  absorbing  nitrogen  from 


the  air  with  the  result  that  Its  cultivation  exhausts  the  soil 
far  less  than  other  oleaginous  jilants.  The  oil-pressing 
mills  at  Hull  have  alieady  imported  large  consignments 
and,  it  is  stated,  find  the  oil  a  valuable  ))roduct.  The  oil 
obtained  is  of  good  colour  and  the  residual  cake  is  an 
excellent  cattle  food.  The  price  of  Soya  beans  has  been 
up  to  the  present  very  low  on  account  of  the 
abundance  of  the  product.  The  quantity  of  beans  already 
exported  this  year  is  estimated  at  over  150,000  tons,  and 
there  are  at  the  jiresent  time  many  cargoes  of  4,500  to 
(i,000  tons  from  Vladivostock  and  Dalny  on  the  way  to 
Kurope,  consigned  to  Hull,  I.i\-erpool,  and  Hamburg. 
The  condition  of  the  lieans  on  unloading  is  stated  to  be 
jierfect,  in  spite  of  the  long  voyage.  The  product  is  sold 
with  a  guaranteed  maximum  of  2  jjer  cent,  of  non- 
oleaginous  foreign  matter  ;  it  is  packed  in  the  original 
sacks.  The  qualities  are  classified  in  three  grades  :  No.  1, 
shijjped  at  Dalny  ;  No.  2,  at  ^^adivostock  ;  and  No.  3, 
at  Hankow.  Tlie  value  of  No.  1  is  about  12s.  7d.  per 
100  kilos,  gross,  c.i.f.  European  port  direct.  Nos.  2  and  3 
are  of  equal  value,  about  12s.  .5d.  per  100  kilos,  gross. 
In  addition  to  the  excellent  results  which  have  been 
obtained  with  the  oil  expressed  from  the  beans,  tlie  Soya 
bean  cake  has  met  with  great  success  in  this  country  as  a 
cattle  food  of  the  first  quality  rich  in  albuminoids.  It  is 
used  as  cake  or  in  the  form  of  meal.  The  following 
analysis  of  the  cake  has  been  given  :  All)uniinoids,  44-37 
jier  cent.,  containing  7-10  per  cent,  of  nitrogen  ;  carbo- 
hydrates, 32-3(i ;  fibre,  indigestible,  4-57  ;  mineral  matter, 
I()-70  per  cent. 

Oils  and  jals  :     indu.'<try  and  analysis.      J.  Lewkowitseh. 
Bull.  Soc.  Chim.,   1909,  5,' [10],  i.— xUv. 

The  author  reviews  the  chemistry,  industry,  and  analysis 
of  oils  and  fats,  with  relation  to  their  French  aspect, 
touching  among  other  points  on  the  natural  occurrence 
of  mixed  glycerides,  the  "  alcoholysis  "  of  oils  and  fats, 
rancidity,  formation  of  fatty  acids  from  petroleum 
hydrocarbons,  manufacture  of  butter  substitutes,  stearine 
candle  industry,  conversion  of  oleic  acid  into  stearic 
acid,  and  manufacture  of  soap  and  glycerin.  In  discussing 
the  hydrolysis  of  oils  and  fats,  he  emphasizes  the 
points":  (I),  that  the  actual  hydrolysing  agent  in  all 
processes  is  water,  the  acids,  bases,  or  enzymes  used 
acting  as  catalytic  agents;  and  (2),  that  the  hydrolysis 
proceeds  in  three  stages,  each  of  which  is  a  bimolecular 
reaction.  As  examples  of  the  influence  of  environment 
on  the  oil-content  of  .seeds,  the  author  mentions  that 
in  the  United  States  two  kinds  of  maize  have  been  deve- 
loped :  one  containing  as  much  as  6-53  per  cent.,  and 
the  other  as  little  as  2-97  per  cent,  of  oil ;  also  that 
-'\merican  and  Egyptian  cottonseed  containing  about 
23  ]ier  cent,  of  oil,  when  transplanted  and  cultivated  at 
Bokhara,  yields  only  17-5  per  cent. 

With  regard  to  the  analysis  and  characterisation  of 
oils  and  fats,  Bomer's  phytosteryl  acetate  test  serves 
to  distinguish  vegetable  from  animal  products,  and  the 
iodine  values  may  be  used  to  divide  oils  and  fats  into 
the  groups  of  drying,  semi-drying,  and  non-drying  jiroducts, 
which  gi'oups  may  be  further  sub-divided  by  other 
methods.  A  scheme  of  classification  is  shown  in  the 
following  synoptic  table  : — 


I.    VEOKHP-LE  oils  and  F.4TS. 
A. —  Vegetable  oiU. 

1.  Drying  oils. 

2.  Senii-tirylnti  oils  ;  — 

III)  Ccittonsi'fd  oil  group. 
((1)  liapc  nil  group. 

3.  N<in. drying  <tilfi  ; — 

(n)  .^Iniiaul  oil  group. 
{h)  Olivi'  oil  group. 
\c)  L'a'*tor  oil  group. 


II.    ANlM.tl,    OILS   AND   FATS. 

X. — Animal  oils. 

1.  Marine  .animal  oils  ; — 

(tf)  Fish  oils. 
ill)  liivtT  oils, 
(r)  lilubber  oils. 

2.  Terrestrial  animal  oils  '.— 

{a)  Semi-drying  oils. 
(&)  Non-drying  oib. 


B. — Animal  fah. 

1.  Drying  fats. 

2.  Semi-drying  fat«. 

3.  Non-drving  fat«  :  — 
(n)  Body  fats. 
()))  Milk  fat«. 


B. —  Vegetable  fats. 

1.  Chaulmoogra  oil  group. 

2.  Laurel  oil  group. 

3.  Palm  oil  group. 

4.  Nutmeg  1iuM.it  grniip. 

5.  Cacao  butter  group. 

6.  Cocoanut  oil  group. 

7.  l>il;a  fat  group. 

Vegetable  drying  oils  are  characterised  by  their  content 
of  linolcnic  acid,  and  semi-drying  oils  by  their  content 
cif  liiiolie  acid.     The  cottonseed  oil  and  rape    oil    groups 
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are  difforentiatpd  by  thrir  supunitication  valui's,  those 
of  the  latter  class  l>eiiig  lower  owing  to  the  pix'scnce  of 
eriieic  aeid.  The  vegetable  non-drying  oils  eontain  a 
preponderance  of  oleic  aeid,  with  the  ex;'eption  of  the 
castor  oil  group  which  contains  considerable  amounts 
of  ricinoleic  or  other  hydmxy  acidn.  The  almond  oil 
group  contains  small  quantities  of  linolic  acid.  Of 
the  vegetable  fats,  the  chaulinoogra  oil  group  exhibits 
optical  activity  ;  the  laurel  oil  group  contains  consider- 
able quantities  of  oleic  acid  ;  the  palm  oil  group  contains 
large  amounts  of  palmitic  acid,  tlic  nutmeg  butter 
group,  of  myriatic  acid,  and  the  cacao  butter  group,  of 
stearic    acid.     The   cocoanut    oil    group   contains   lauiie 


acid  and  notable  quantities  of  volatile  aeids.  Th 
dika  fat  group  contains  a  pre|)ondcrance  of  lauric  aciil 
with  little  or  no  volatile  aeids.  Of  the  aniuud  oils,  thos* 
of  marine  animals  are  characterised  by  the  ]>resence  <> 
clupanoilonic  acid,  and  those  of  tenx'strial  animals,  b« 
that  of  oleic  acid.  Drjing  and  semi-drying  aiiimal  fat 
contain  acids  less  saturated  than  oleic  acid.  Of  the  non 
drying  animal  fats,  the  milk  fats  ar?  distinguiHho<l  froii 
the  body  fats  by  the  presence  of  voIatiU'  acids. 

In  tlie  foHowing  tabh*  the  French  im|Kirts  and  ex|»ort. 
of  oil-seeds,  fatty  s\ibstanccs.  and  proiiucts  dcriv(Ml  tnerr 
from  are  given  in  metric  tons  (except  where  othcrwist 
stated)  for  1906.  1907,  and  1908. 


Importe, 


Kx  ports. 


1006. 


1907. 


1008. 


1906. 


1907. 


1908. 


Com-  Com-  Com- 
merce meree  |  mcrcc 
g£n<^ral.  '  sp^^cial.     g^n^ral. 


Com-  I  Com-  1  Com-  Com-  I  Com-  Com- 
merce '  merce  merce  moree  '  merce  metre 
6p<?rlal.  ■  g<^n^ral.    sp^ctal.    g(^n6ral.     special.  <  gl^iK^ral. 


Com- 
merce 

81)drial. 


Com-  Com- 
merce merae 
g^n^ral.    tpMAl. 


Tallow  and  tallow  oil 

Lard 

Other  animal  fata  . 
Marfzarino  and  einiilar 

fatfl 

I>ecra9 

.A,iiiinal  wax,  crude 
Butter.      fresh      or 

melted    

Butter,  salted 

Whale  oil    

Cod-liver  oil 

Other  fish  oils   .... 

Spermaceti    

Arachls  seed,  in  shells 
Aracliis  seed,  decorti- 
cated     

Nicer  seed  

Kavison  seed    

Cottonseed 

hiiiseed    

Hcmpseed 

Sesam6  seed 

Mustard    and    rape 

seed  from  thelndics 
Poppy  seed  [ceiiUtU), 

feuropean  

l*onpy  seed  {pavot), 

loreicn 

Colza     (rape)     seed, 

Kuropean 

Rape  st'od 

Conra   

Palm  kernels    

MowTah   seed,    lllip6 

seed,  ete 

Other  oil  seeds  .... 

Olive  oil    

Palm  oil    

Cocoanut   und  palm 

kernel  oils 

Castor  anil  eurcasoiU 

bin^'ei'd  oil    

Kavbion  oil 

Cottoiwred  oil    .... 

Sesami^  oil 

Araehis  oil    

Colza  oil    

Itupe  oil    

Popnyseed    {eeiUeUe) 

oil  

Puppyseed  [parot)  oil 
Mustard  seed  oil. . . 

Other  oils    

('aeao  butter 

Oil-cakes    

«;iycerin 

Scent<'d  transparent 

soaps    

Other  scented  soaps 
Unscented  soaps  . . 
Tallcjw  candles  .... 
Other  canities  of  all 

kinds    

Stearic  acid 

Oleic  acid   


13,S47 

13.067 

4393 

3299 

6671 

6490 

133 

66 

83 

67 

1027 

448 

5S44 

6016 

467 

156 

698 

618 

3fl83 

3062 

4128 

4093 

6000  kil. 

6200  kil. 

110,270 

109,874 

120,594 

114,211 

410 

410 

214 

214 

36,967 

35.241 

150,779 

143,997 

11,450 

11,254 

64,691 

61,194 

50,500 

49,824 

14 

14 

26,632 

26,608 

55S 

658 

1908 

1908 

111.176 

102,984 

6848 

6637 

7675 

7654 

22.243 

21,193 

41,036 

25,265 

18. 155 

14,333 

2958 

2813 

39 

37 

1400 

587 

6500  kil 

730O  kil. 

30.919 

37.431 

102 

140 

310 

105  1 

512 

25 

20 

20 

500  kil. 

600  kU. 

300  kil. 

300  kil. 

200 

28 

349 

314 

109,953 

107,831 

491 

162 

25 

21 

1085 

1034 

1262 

806 

— 

24 

23B 

10 

2445 

2108 

6302 

6S69 

14.693 
8391 
6776 

131 

64 

973 

6782 

348 

072 

3358 

3979 

8600  kil. 

163.386 

126,102 

4266 

486 

41.878 

198,853 

99B9 

71,636 

63,364 

111 

29,376 


14,024  i  10,503 
7184  8119 
6647  I   4595 


I 


28 

95 

39 

12 

425 

1025 

6456 

5777 

199 

244 

655 

776 

3309 

3918 

3979 

5087 

SlOO  kil.!  9600  kil. 
163,241   154,331 


117,404 

4206 

486 

38,548 

189.100 

9638 

68,602 

60,637 

11 

29,249 


106  138 

436  217 

110,009  97,277 

7580  7044 

11.002  I  10,951 

28.374  I  20.918 

31,924  I  21.3.17 

23,554  10.087 


2931 

633 

1898 

4500  kil. 

38.096 

40 

1043 

479 


2916 

486 

SB3 

4300  kil 

34,060 

18 

820 

20 


8900  kil.  8900  kil 
lino  kil.  1100  kil 


300  kil. 
447 
307 

113,220 
916 

28 
1108 
2776 


300  kil. 

246 

112.391 

205 

23 
1067 
2206 

26 


160  12 
3288  3052 
6149  I   6136 


88,948 

400 

224 

35.589 

187.072 

9750 

55,411 

40,599 

13 

21,335 

227 

13 

109,358 

3829 

15.340 
26,050 
49,263 
21,303 

3719 

1000 

1878 

4000  kil 

61,667 

294 

537 

379 

24 

14 

13 

100  kil. 

475 

316 

91,385 

757 

40 
1513 
1890 


178 
3981 
Sf81 


8742 
697  7 
4472 


518 

6445 

69 

739 

8879 

4536 

8600  kil. 

154,114 

84,807 

356 

224 

34,161 

181,062 

9090 

51,235 

39,232 

13 

21,280 

227 

13 

152,005 

349U 

14,597 
24.610 
30..582 
17.842 

3517 

900 

02(1 

4000  kil 

46.7.'50 

129 

112 

17 

18 

1100  kil 

300  kil. 

100  kil. 
183 
267 

90,612 
343 

38 
1453 
1201 


9700  kil. 

9600  kil. 

3616 


24,570 
2805 
0019 


23.830 
1066 
6843 


6765  '    6704 

2168     2153 

720      165 


11.776 
8809 


93 
158 


12,248 
8509 


71 
120 


12,042  I  11.600 


9257 

1820 

10,050 

831 

3945 

816 

304 

192 

1321 
106 

8686 
208 


1653 

22.986 

436 

15,132 
.3812 
4176 

6040 
9478 
4819 
2217 


1200 
353 

2003 

71 

148,852 

0592 

1597 

33,690 
141 

0279 

467 

6154 


2082 

14 

93 

3783 

035 

7C0 

139 

304 

68 

1821 

105 

521 

56 


054 

9594 

104 

14.983 
3810 
3180 

2289 
9370 
4650 
1707 


1200 
353 

1828 

22 

140.729 

0254 

1538 

33,139 
104 

4528 

438 

3808 


19.895 
2030 
6281 

19,252 
1766 
6163 

6160 

2327 

746 

6067 

2312 

202 

9458 
8869 

9130 
8720 

93 
473 

79 
434 

9108 

8956 

16,739 

7040 

3411 
16,574 

887 
4165 

17 
81 

5476 
561 

1032 

2830 

296 

838 

838 

442 

316 

3696 

210 

13,243 

526 

3838  1 
700  kil.  ' 

533 
1700  kil. 

2575 

21,8.58 

1026 

1119  ' 

9878  , 

292 

14,609 

3914 

6143 

200  kil. 

5152 

11.935 
6446 
2010 

I4,E09 
3S«5 
4144 

2002 

11.896 

0201 

2362 

1184 
SIT 

1166 
299 

1250 

34 

142.505 

8697 

1032 
2800  kil. 
141.673 

7881 

1802 

1758 

32,110 
166 

31,639 
131 

6934 

133 

3900 

4345 

124 

1866 

24,005 
2470 
6867 

6249 

1900 

686 

11,784 
11,009 

96 
907 

10,786 

9696 

1465 

10,395 

1420 

7386 

«0» 

322 

98 

2240 

200  kil. 

20.369 

483 


2814 

!1.994 

1154 

!2.938 
2808 
3337 

8258 
6519 
6845 
2086 


818 
381 


22,2t] 
1»(> 
574: 

6182 

1900 

IM 

11.4(1 
10.814 

«i 

3«l 

10,684 
5558 


« 
4743 

791 
34«<i 

115 

m 

4! 

2240 

sosa 
u: 


7»» 

8770 
651 

!2,7SS 
»7S» 
2i5<i 

249:. 

«2.i: 

Mil 


805 


1108  8!!> 

43  5800  kil. 

150.065  149.iJ: 
8016  7681 


1688 

36,882 
127 

6726 

141 

6613 


l«t« 


ti.lt! 
101 


1-JJ 


Note.— Commrrw  grn-'ral  repri«i>nt»  for  imporit  all  soodii  Imported,  and  tor  rrportt  all  Koodii  cxiiortcd,  without  any  d«liirll>'n 
for  (foods  that  only  ko  through  th*'  country  in  tranoit. 

Vommrrcr  #p/ria/.— The  imports  reprt'«i'nt  tho  iiationul  ronsuniption  of  thi'  iniiH>rt<'d  ii(mkI*.  t-ithcr  for  actual  conituniplMi  »' 
foodstullx.  or  ii>  r.iw  ui:ilcrl;il  lor  hnnic  indM«trii'!i.     Tin-  rrport*  npn-scnt  the  national  production. 
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Glycerin.     British  and  Col.  Unig.,  June  18,   lilOi).     [T.Ii.] 

TnE  price  of  chemically  ])ui-e  glycerin  has  been  raised  to 
£75  per  ton.  and  sales  of  "  crude  "  have  been  reported 
from  Paris  at  £00,  forward  delivery.  The  scarcity  of  crude, 
which  is  the  origin  of  tlie  rise  in  price,  is  traceable  to  a 
number  of  causes.  The  sulistitution  of  ]jarafhn  wax  for  tallow 
in  candle  manufacture  is  coincident  with  a  marked  increase 
'in  the  consumption  of  glycerin  foi"  explosive  and  blasting 
purposes.  The  gold  output  in  South  Africa  increases 
(every  month,  notwithstanding  that  the  ore  is  poorer  and 
!  deeper,  and  has  to  be  blasted  more  extensively.  Before 
I  the  Boer  War  South  African  requirements  in  dynamite- 
glycerin  were  '2i'tW  to  3000  tons  per  annum,  whereas  to-day 
they  are  (iOOO  tons.  Canada  eight  or  nine  years  ago  took 
400  to  dOO  tons,  as  against  1200  tons  or  jnore  now. 
Constructional  work  on  the  Panama  Canal  is  also  attracting 
large  t|uantitics.  The  United  States  is  reported  to  be  in 
the  market  for  more  than  3.000  tons  of  crutle.  and  requires 
for  home  consum])tion  more  glycerin  than  it  produces. 
The  quantity  of  crude  imjioited  therein  during  the  last 
rfccadc  has  ranged  from  1 2.000  to  10,000  tons,  the  maxinuim 
being  reached  two  years  ago.  There  are  also  many 
contracts  for  the  ex))losives  industry  to  be  arranged  in 
the  forthcoming  autumn. 

It  seems,  therefore,  that  an  expansion  of  demand  in 
conjunction  with  lestrieted  supplies  has  placed  glycerin  at 
a  very  high  value,  which  will  obtain  for  some  time.  Con- 
trolling exjilosive  interests  in  Euro]K-  require  approximately 
(10(10  tons  of  cnide,  and  in  America  about  the  same  ; 
It  is  ]io.s.sible  that  they  might  unload  small  quantities  in 
iii<icr  to  depress  the  market  for  their  1911  purchases, 
.'^nili  an  ojieration  coukl.  however,  have  no  lasting  effect. 
(In  the  other  hand,  most  countries  are  working  on 
new  ])rocesses  for  the  manufactui'c  of  high  ex]ilosi\es  in 
»liiih  glycerin  is  not  requiieil,  and  the  prevailing  high 
piicc  is  hastening  their  advent. 


liolinUs ;     Chlorine    derivatives    o/    ethane    and     ethylene 
and    their    industrial    importance    as    non-inflavnnahle 

non-ccnnbvslible     and     non-explosive .       0.     KoUer. 

Seventh  Jnt.  Congr.  Appl.  Chem.,  London,   1909. 

The  chlorine  derivatives  of  ethane  and  ethylene  are 
non-combu.stible,  non-inflammable,  and  non-explo.sive 
solvents  of  oils,  fats,  resins,  etc.,  with  a  wide  range  of 
boiling  points.  Their  use  ensures  absolute  safety  and 
combines  the  advantage  of  lower  freight  rates  with  a  total 
absence   of   vexatious   restrictions. 


Chinese  wood  oil  ;   Exmiiination  of .      E.  W.  Boughton. 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 

Seven  samples  of  tung  oil  were  examined,  six  being 
received  directly  from  China  and  the  seventh  pressed 
from  the  imported  nuts.  The  constants  obtained  agreed 
with  those  published  by  other  observers,  except  the 
iodine  value.  This  was  found  to  vary  greatly,  if  Hanus 
or  Wijs  solution  was  used,  the  temperature,  time  of 
contact,  and  ratio  of  iodine  solution  to  oil  aflecting  the 
result.  If  the  Hiibl  solution  be  used,  however,  the 
variation  is  small,  and  the  values  thus  obtained  fell 
within  the  limits  of  those  published  by  other  observers. 
The  oxygen  ab.sorption  of  Chinese  wood  oil  (Livache  test) 
is  much  less  than  that  of  linseed  oil  in  48  and  90  hours. 
On  heating  tung  oil  in  the  steam  oven  for  one  hour  the 
gain  in  weight  is  greater  than  for  linseed  oil.  The  Lieber- 
niann  and  Storch  rosin  test  gives  with  Chinese  wood  oil  a 
claret  colour.  Ten  per  cent,  of  tung  oil  may  be  detected  in 
a  mixture  of  tung  and  linseed  oils  by  either  of  the  following 
methods  :  1.  Place  ten  e.e.  of  oil  in  a  test  tube.  Add 
ten  c.c.  of  a  saturated  solution  of  iodine  in  chloroform. 
Heat  in  steam  bath  till  chloroform  is  expelled.  Then 
heat  one  hour  in  oil  bath  at  20(f  C.  Pure  linsceil  oil 
remains  liquid,  while  ten  per  cent,  of  tung  oil  will  cause 
.solidilicatioM.  2.  In  a  glass  stoppered  tube  place  fen  c.c. 
of  the  oil.  Add  ten  c.c.  of  strong  nitric  acid  and  shake  well. 
Place  in  ice  water  for  one  hour.  If  as  much  as  ten  per 
cent,  of  lung  oil  be  present,  the  oily  layer  Will  be  semi- 
soUd. 


Cocoanut  oil ;  Constituents  of  aqueous  distillates  from . 

A.    Haller  and   Lassieur.     Seventh   Int.   Congr.   Afipl. 
Chem.,  London,  1909. 

In  the  purification  of  cocoanut  oil  by  treatment  with  a 
current  of  steam,  the  volatile,  products  (expelled  consist 
of  acids  and  of  neutral  substances  insoluble  in  alkali 
solutions.  The  latter  have  the  characteristic  odour  of 
the  fat,  reduce  ammoniacal  sUver  nitrate,  and  combine 
to  a  small  extent  with  sodium  bisulphito.  When  distilled 
under  reduced  pressure  (15  mm.),  fractions  are  obtained 
with  b.  pt.s.  from  85°  to  100°  C,  but  the  main  portion 
distils  at  105°— 100''  C.  This  consists  of  a  ketone, 
C20H20O,  melting  at  8°  C,  and  forming  a  semiearbazone 
(m.  pt.,  122°  C),  and  an  oxime  (ra.  pt.,  44°  C).  The 
acetate  of  this  oxime  distils  at  104°  under  a  pressure  of 
15  mm.  The  ketone  oil'ers  great  resistance  to  oxidising 
agents,  and  is  scarcely  attacked  by  manganese  dioxide 
and  sulphuric  acid.  It  is  decomposed,  however,  by  silver 
oxide  in  the  presence  of  potassium  hydroxide,  with  the 
formation  of  a  liquid  acid,  the  silver  salt  of  whicli  has 
the  formula,  CSH17O2  Ag.— C.  A.  M. 

Methyl  ricinoleale  ;    Oxidation  of  hy  means  of  ozone. 

A.  Haller  and  A.   Broehet.     Seventh  Int.  Congr.  Appl. 
Chem.,    London,    1909. 

0Z0NIS.4TION  of  methyl  ricinoleate  in  the  presence  of  10 
per  cent,  of  water  yielded  a  white  ozonide,  CuHjjO,, 
melting  at  80°  to  85°  C.  On  systematic  treatment  with 
sodium  carbonate  and  sodium  bisulphite,  this  yielded 
the  following  products: — (1)  Active  hydroxynonylie  acid 
melting  at  47°— 48°  C;.  (2)  Azelaic  acid.  (3)  Methyl 
azelaiate.  (4)  A  compound  of  sodium  sulphite  with  the 
methyl  ester  of  tbe  semi-aldehyde  of  azelaic  acid.  (5) 
A  sodium  sulphite  compound,  which  was  readily  soluble 
in  water,  and  on  decomposition  with  sulphuric  acid 
yielded  a  product  that  could  be  oxidised  by  potassium 
permanganate  into  heptylic  acid.  (0)  A  liquid  residue 
insoluble  in  sodium  carbonate  solution  and  not  combining 
with  sodium  bisulphite.  This  consisted  of  a  mixture 
of  methyl  palmitate  and  stoarate. — C.  A.  M. 

Ekkatum  :  This  Journal,  1909,  page  002,  col.  1,  under 
XII,  "  Mixed  (jlycerides,''  etc.,  thraughout  for  "  turkey  " 
read  "  duck." 

Patent. 

Antiseptics.     Eng.  Pat.  15,931.      See  XVIIIC. 


XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(-4.)— PIGMENTS,  PAINTS. 

White  lead  ;  Electrolytic  production  of .     J.  A.  Yunck. 

Amer.    Eleetrochem.    Soc,    Niagara   Falls,    May,    1909. 

Electrochem.  and  Met.  Ind.,  1909,  7,  274. 
The  process  employed  is.  briefly,  to  electrolyse  a  solution 
of  sodium  nitrate,  ammonium  nitrate,  or  a  mixture  of 
both  between  anodes  of  lead  and  cathodes  of  aluminium, 
these  being  cast  in  the  form  of  strips  and  gi-ids  connected 
at  ^fip  and  bottom  in  order  to  facilitate  a  continuous 
operation.  The  tank  is  water-cooled  from  the  outside, 
and  provided  at  the  bottom  with  a  stirring  device,  so 
that  a  slow  steady  motion  of  the  solution  is  obtained. 
During  the  electrolysis  carbon  dioxide  gas  is  passed 
through  the  electiolyte  from  small  orifices  in  the  lower 
part  of  the  tank.  The  nitrate  decomposed  is  continuallj' 
re-formed,  so  that  the  only  materials  consumed  are  load, 
carbon  dioxide,  and  water.  The  current  density  emi'loyed 
is  10  amperes  per  scpiare  foot  of  anode  surface  at  from 
1  to  2  volts.  After  2i  hours  the  operation  is  stflp[>ed, 
the  precipitated  white  lead  allowed  to  settle,  removeil, 
washed,  and  dried.  It  is  .stated  that  1  ton  of  white  load 
requires  for  its  production  l(i  kw. -hours  and  that  the 
jiroduct  is  finer  than  any  ]jroducible  by  mechanical  means. 
By  employing  as  anodes  lead  in  combination  with  copper, 
nickel,  or  iron,  pigments  of  various  shades  and  colunra 
can   be  obtained.— ^C.  A.  W. 
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Cl.  XIV.— TANNING,  LEATllEK,  ULUE,  SIZK. 


[July  1»,  1M>». 


Patent. 


Dyeatuffs  infoluhh  in  wiiler.     .Adilition  to  Ti.  I'lil.  'M'i.il'). 
AV.    IV. 

(fi.)— KESINS,    VARNISHES. 

Oil    itt ni i'shfji  ;     Recent    progress    in    miinHJncluring   . 

(.'.  t'otligniiT.    Scvi'iitli  Int.  Congr.  .■ippl.  Cht'm.,  London, 
lUOi). 

The  author  states  tliat  of  various  methods  hitherto 
propostid  for  tlic  manufacture  of  oil  varnishes  without 
previous  heatiuf;,  only  one  has  led  to  sueee.ssful  results, 
ri;.,  that  in  whieh  naphthalene  under  presisurp  is  cm- 
ploye<l,  or  by  using  a  uii.xture  of  naphthalene  and 
eopal  oils,  or  rosin  oil,  with  or  without  pressure.  (See 
this  J.,  1906,  939.) 

Indiitii  liirptiilini  laclorito.     Ch.  of  C'onini.  .)..    Iiilv.   i!lll9. 
[T.H.] 

It  is  announced  that  the  (ioveranient  turpentine  factory 
at  Uehra  Dun,  I'nited  I'rovinces,  will  soon  close  down 
and  cease  operations.  The  Ciovernment  factory  at 
Nurpnr  was  also  aliaiidone<l  after  si.\  years  of  operation. 
On<'  turpintinc  factory  in  operation  in  the  United  Provinces 
scenis  to  he  doing  well.  Recent  iinpro\'cnicnts  have 
doulilcd  the  ca|iacity  of  the  factory.  The  iiianiifactnrc 
of  turpentine  in  the  Hinmlaya  mountains  is  profitable, 
pix)vidcd  the  business  is  carried  on  economically  and  in  a 
iuodern  way. 

Patents. 

Yamish-ffum  and  producimj  same.     J.  .1.  Kessler,  .St.  Louis, 
Mo.     U.S.   Pat.  !t22,5UI>,  May  25,   1909. 

The  varnish  is  prepared  by  treating  rosin  with  nitric 
acid,  washing  the  product  thorougldy  with  water,  drying 
it,  and  dissolving  it  in  a  suitable  solvent, — W.  P.  S. 

Resin-like  prodvrt.  C.  Gentsch,  Vohwinkel,  Assignor  to 
Farbenfabr.  vorm.  !•'.  Baver  und  Co.,  Elberfeld,  (icrmanv. 
U.S.  Pat.  924,449,  June  8,  1909. 

See  Fr.  Pat.  384,425  of  1907  :  this  .J.,  1908.  457.— T.  K.  H. 

(C.)— INDIA-RUBBER,    &f. 

Vulcanised    rubber ;       Method    of    determinimj    comhintd 

mlphur  in  .     T.   Budde.     Gummi-Zeit..    1909,  23, 

1143—1144. 

The  author  refers  to  the  possibilities  of  inaccuracy  in 
the  estimation  of  combined  sulphur  in  vulcanised  rubber, 
aj*  ordinarily  carrietl  tint.  Moreover,  he  suggests  that, 
oven  in  the  ca.se  of  a  pure  rubber-.sulphur  mi.xing.  it  is 
not  possible  to  obtain  an  accurate  result  by  estimating 
the  sulphur  present  in  the  acetone-e.xtractod  sample, 
since  the  whole  of  the  free  sul])hur  is  not  extracted  by 
acetone  ;  this  may  be  due  either  to  iiisulheient  jicnetra- 
tion  of  the  rubber  sample  by  the  acetone,  or.  more  probably, 
to  a  )x)rtion  of  the  free  sulplnir  having  been  converted 
into  an  insoluble  form  during  vidcauisation  ;  the  tigurcs 
ordinarily  obtained  for  combine<i  sulphur  are  therifore 
too  high.  In  further  investigation  of  this  possiljility, 
comiMirativo  estimations  of  the  combined  sulphut  ill  a 
number  of  samples  of  vulcanised  rubber  by  the  ordinary 
method,  and  by  a  method  ba.sed  on  the  tetrabromido 
proccsa  (seo  also  Hiibener,  this  J.,  1909,  251)  have  been 
made. 

One  grm.  of  the  sample  was  8oake<l  in  30 — 40  e.c. 
of  carbon  tetriuhloride  for  24  hours,  and  2.50  e.c.  of 
Budde's  bromine  solution  were  then  added.  (This 
solution  is  composed  of  1  litre  of  carbon  tetrachloride, 
ti  e.c.  of  bromine,  and  1  grm.  of  iodine).  The  mixture 
was  allowed  to  stand  for  0  hours,  and  about  half  its  own 
volume  of  alcohol  was  then  added  to  it.  after  which  it  was 
allowed  to  stand  for  a  further  12  hours  and  then  liltered. 
Tlie  insoluble  bromine-sulphur-rubber  derivative  was 
allowed  to  stand  in  contact  with  10  to  15  e.c.  of  bromine 
for  24  hours,  when  it  was  found  to  he  completely  diiwolvcd. 
Water  was  added,  and  the  bromine  driven  off  bv  gently 
heating  on  a  sand-bath.     By  this  means  i he  whole  of  the 


sulphur  i)ivsent.  except  that  actually  combined  with  the 
rubber,  is  eliminated  as  sulphuric  acid,  and  the  combincil 
sulphur  can  then  be  estimated  in  the  bmmine-sulphur 
I  ompound.  after  this  has  been  thoroughly  «a,s|u>d  with 
lioiling  water  by  ilecarilalioii,  then  with  alidhol  and 
other,  and  drie<l.  The  Henriiiucs'  method,  as  moditicd 
by  Frank  and  .MarekMald.  (tlummi-Zcit.,  1903,  17,  7li 
was  U8e<l  by  the  author  for  the  sulphur  determinations. 
In  four  dilTereiit  samples  of  vulcanised  rubber,  the  naidt.s 
obtaiM(Hl  by  the  new  method  and  by  the  oUl  acitone- 
extraition  method  were  as  follows: — (1),  3-S5,  214; 
(2),  3-3li,   1-52;    (3).  4ii3.  2-S5  ;    (4),  4-Oti,  2-01  ix'i  cent. 

— E.  W.  L 


Indiarubber  in  Xorlli  America.     H 
Int.    Congr.    Appl.    Chem., 

In   the  indiarubber  indu.strv,  the 
licen    to    concentrate    tin    s|M'cial    1 
of    about     820.0(10,000    in    rubber 
and    Central    .Vmerica,    and    the 
from     the     guayule     plant — I'arlli 
the  uplands  of   Mexico,  are  intere 
the    crude    rubber    industry.     The 
waste  has  been  carrii'd  further  ill 
countries,  so  that  the  whole  of  this 
\  alue. 


C.  Pearson.     Sevontli 
Ixuulon,     liKig. 

American  practice  hA« 
incs.  The  investment 
{tlantations  in  Mexico 
pnxluction  of  rubber 
iniuin  tinjt  nintuw — in 
sting  developments  in 

utilisation  of  ruhlx'? 
.America  than  in  other 

nutterial  has  a  niarkel 


Viscoiiily    of    nolutiunn.     Dunstan.     See    XXIV. 

Pyiidine  as  a  aolitnl.     MacKensie.     6'i<    111. 

Patents. 

Rubber ;      Prtjt'trintj    inid    jtackinij /or   prtsenuticnt 

and    transportation.     R.     B.     Price.     Mishawaka,     Ind., 
U.S.A.     Eng.    Pat.   27,090.   Dec.    14.    1908. 

The  raw  rubber  is  treated  .so  as  to  drive  off  the  wtlei 
and  certain  organic  substances  of  low  boiling  ])oinl  which 
volatilise  with  the  last  portions  of  water.  The  nd)b«r 
may  he  dried  in  a  vacuum  or  by  sheeting  on  hot  roller 
with  similar  results,  jirovided  not  more  than  one  (x-r  cent. 
of  moisture  is  left  in  and  the  volatile  constituents  orr 
driven  off.  The  rubber  is  then  compacted  into  shoel- 
and  packed  in  a  niw  form  of  thin  tubidar  metallic  cam. 
from  which  sections  can  be  sheared  off  to  free  ih  •  conlainiil 
rubber  as  required. — J.  H.  J. 

Riiliber  or  cnoulchmtc  ;   Preparation  or  retjem  ration  of . 

F.  W.  Passmore,  Ix>ndon.     U.S.  Pat.  924,101,  June  8, 
1909. 

Ske  Eng.  Pat.  22S9  of  1907  :    this  ,)..  1908,  lti9.— T.  F.  B. 

i.'aoutchouc  ;      Preparation   of  .     A.   Tixier,   AssigDf>T 

to  Ia'S  Produits  Chimiques  de  Croissy  (•'.  Ba.sler  ct  Cie.  I. 
Paris.      U.S.    Pat.   924,117,  .June  S.'  1909. 

She  Fr.  Pat.  370,t>19  of  190(> :    this  J.,  1907,  205.— T.  F.  H. 

Caoutchouc,  gutta-percha,  and  the  like  ;  ProcenK  of  obtaininij 

pure .     H.  Srholz,  Berlin,  Assignor  to  Kautf<chukcr.s 

Schc'in  inid  Co.,  Harburg  on  Kibe,  tiermany.     U.S.  r»i 
924,584.  June  8,  1909. 

See  Fr.  Pat.  3f>3,339  of  1900  ;   this  J.,  liXKl,  895.— T.  F.  B. 

Rubber ;      Procesn   for    preparing   for   storage  and 

transport.     R.    B.    Price.     Fr.    Pat.    397,552,    Dec.    17. 

1908. 

Skk  Eng.  Pat.  27.000  of  )9()8  ;    i>r»-eeding.— T.  F.  B. 


XIV.-TANNING,   LEATHER,  GLUE,  SIZE. 


Tannery  , 


Sources  of  i  rrvr   in   the  — ^. 
GerUr,     I9t)9,    35,     141—143. 


B.   Kohnatrin. 


The  author  di.scus,ses  the  many  "  soun-es  of  error  "  which 
produce  exudations  on  leatlier.  The  use  of  mineral 
.salts  in  many  ways  can  cause  disagrveable  l'Xud•tio^^ 
on  leather.  'The  em|>lovnient  of  alkali  in  the  wuhing 
])roecsses  or  for  the  removal  of  fat  from  skins,  the  u»e  of 
alum,  salt,  saltiM'tn\  etc.,  to  hasten  the  tannage,  bleaching 
with  lead  acetate,  tin  salts,  or  oxalic  acid,  the  impregnation 
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of  leather  with  crystallisable  salts  such  as  barium  chloride, 
mBgnesium  sulphate,  zinc  sulphate,  etc. — these  processes 
are  among  many  enumerated  by  the  author  as  being 
dangerous  in  the  above  respect.  In  the  manufacture 
of  two-bath  chrome  leather,  trouble  may  be  encountered 
by  the  appearance  of  a  sulphur  exudation,  and  an  instance 
is  quoted  of  a  case  of  white  shoes,  in  which  the  lead 
acetate  used  in  bleaching  the  upper  leather  oame  in 
contact  with,  and  was  acted  upon  by  the  sulphide  in  the 
chrome  sole,  producing  black  lead  sulphide.  The  author 
further  deals  with  fat  exudations,  the  formation  of  calcium 
soaps,  by  the  action  of  lime  on  the  natural  fat  of  certain 
skins,  and  the  action  of  free  fatty  acids  on  metallic  bases. 

— S.  H. 

Tanning   analysis ;    Report   on   of   the.    Commission 

appointed  by  the  German  Section  of  the  Internat.  Assoc. 
Leather  Trades  Chemists.  J.  Paessler.  Collegium.  1909, 
201—208. 

Samples  of  chesnut,  pine  bark,  myrobalan,  solubilised 
quebracho,  and  ordinary  quebracho  extracts  were  supplied 
(o  the  members  of  the  Commission,  and  these  were 
analysed  by  four  methods,  I'iz..-  (1),  by  the  use  of  American 
white  hide  powder,  chromed,  washed  and  used  in  the 
shake  apparatus  ;  (2),  by  the  use  of  Freiberg  white  powder 
used  in  the  same  way  ;  (3),  by  the  use  of  Freiberg  lightly 
chromed  powder  which  only  requires  washing  ;  and  (4), 
by  the  use  of  the  latter  powder  according  to  the  method 
suggested  by  Zcuthen  (Collegium  1908,  3(>(i).  In  the 
"  fiiank "  control  tests,  with  one  or  two  exceptions, 
•  high  figures  arc  obtained  by  all  four  methods,  and  poor 
,  concordance  is  shown  between  results  obtained  by  different 
t  operators.  Tables  of  results  of  analyses  of  the  above 
'  extracts,  obtained  by  the  different  methods  are  given. 
It  is  stated  by  the  author,  that,  while,  on  the  average, 
all  the  methods  give  \"cry  similar  percentages  of  non- 
tannins,  greater  concordance  is  obtained  by  the  use  of 
Freiberg  chromed  powder,  and  by  Zeuthen's  method, 
than  by  the  present  official  method. — .S.  H. 

A I  id    determination    [in    tannery    liquors'l.     Note    on    the 

tjihitin-hematin     method    of    .     W.     K.     Alsop.     .J. 

Amer.    Leather    Chem.    Assoc,    1909,    4,    173—175. 

The   gelatin-hematin    method    for   the   determination   of 
acidity  of  tan-yard  liquors   (see   this  J.,    1908,    1166),   is 
at  present   being    tested    Ijy   American   leather   chemists 
and  the  author  gives  a  table  of  determinations  made  by 
himself,  U])on  liquors  from  23  taimeries.  which  are  repre- 
sentative of  the  liquors  used  in  the  country.     It  is  shown 
that  when  the  liquors  are  distilled  and  the  volatile  acid 
I  estimated   in   the  distillate,   and   the   non-volatile   in   the 
,  residue,  results  are  obtained  closely  agreeing  with  those 
obtained  for  total  acidity  in  the  original  liquor.     Moreover, 
results   obtained   from    samples    made    by    mixing    equal 
volumes  of  ,5  or  6  liquors  from  each  tannery,  also  agree 
well  with  results  obtained  in  the  course  of  routine  work, 
I  representing  the  amount  of  acid  shown  by  averaging  that 
,  found  in  the  individual  samples  that  were  mixed. 

I     Lactic   acid   in   America.     McLauchlan.     See   XVII. 

Patents. 

Shaving,    smoothing,    whitening,    polishing     and    cleaning 

hides     and     similar     materials.     Machines     for     . 

The  Turner  Co..  Ges.m.b.H.  Fr.  Pat.  397,062,  Dec.  3, 
1908. 

The  operating  roller  of  the  machine  is  mounted  in  the 
upper  open  end  of  a  hoUow  casing,  in  the  lower  part  of 
which  is  a  fan  or  other  aspirating  device,  so  that  all  dust, 
scrapings,  etc.,  removed  from  the  material  are  drawn 
into  and  collected  in  the  hollow  casing.  The  ojierating 
roller  is  partially  surrounded  by  a  hood  which,  at  the  jrnrt 
where  the  roller  will  come  in  contact  with  the  material 
to  be  treated,  is  provided  with  an  opening  the  size  of 
which  can  be  regulated  by  an  adjustable  plate.  According 
to  the  object  in  view,  the  operating  roller  is  furnished 
with  bladcsi  oi'  it  is  covered  «ith  cincrv  cloth  or  similar 


material ;  in  the  latter  case  it  is  constructed  in  two  parts, 
hinged  tog(;ther,  in  order  to  allow  of  the  ready  replacement 
or  removal  of  the  emery  cloth.  The  roller  used  to  support 
the  hide  is  prepared  by  mounting  a  series  of  discs  or 
rings  of  felt  or  other  suitable  material,  close  together 
on  a  central  axis  ;  it  is  so  supported  that,  by  means  of  a 
lever,  it  can  be  brought  in  contact  with  the  operating 
roller. — A.  S. 

Tanned  hides  and  sicins  ;    Treatment  of  .     G.  B.  M. 

■Spigno.     Fr.  Pat.  397,6.50,  Dec.   19,  1908.     Under  Int. 
Conv.,  Dec.  21,   1907. 

The  tanned  skins  are  treated  in  a  bath  containing  glue 
or  gelatin  free  from  iron  and  lime,  or  the  glue  or  gelatin, 
or  substances  containing  gelatin,  may  be  added  to  the 
ordinary  finishing  i)reparations.  Or,  the  skins  may  be 
treated  with  glue  or  gelatin  after  having  been  passed 
through  one  tanning  bath  and  before  passing  through 
another.  After  the  treatment  with  glue  or  gelatin, 
the  skins  may  be  treated  with  a  solution  containing 
a  fixing  agent,  e.g.,  formaldehyde. — A.  S. 

Keratin  composition  ;  Thermoplastic  ■ — ■ — .  B.  B. 
Goldsmith,  New  York.  U.S.  Pat.  922.692,  May  25, 
1909. 

Keratin  is  mixed  intimately  with  /3-naphthol  and  the 
mixture  is  then  subjected  to  heat  and  pressure.^ — W.  P.  S. 

Thermoplastic  compound  and  method  of  rnalcing  same. 
B.  B.  Goldsmith,  New  York.  U.S.  Pat.  924,057,  June  8, 
1909. 

A  VEGET.iBLE  albuminoid  substance  is  mixed  with  a 
non-hygroscopic  converting  agent  such  as  ;<-naphthol. 
and  the  mixture  is  subjected  to  heat  and  pressure.. — A.  S. 


XV.— MANURES,    &c. 

Soils  ;     Changes  produced    in  hy  subjecting  them  to 

steam  under  pressure.     T.  L.  Lyon  and   J.  A.  Bizzell. 
Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 

The  soils,  clay  loam,  sandy  loam  and  silt  loam,  were 
heated  in  an  autoclave  under  two  atmospheres"  pressure 
for  two  or  four  hours.  .Steaming  increased  the  water 
soluble  organic  and  ammonia  nitrogen,  total  ammonia 
nitrogen,  nitrites  and  total  soluble  matter,  the  latter 
consisting  largely  of  organic  matter.  The  nitrates, 
however,  were  decreased  by  the  treatment.  On  standing 
56,  82,  or  90  days  there  were  decreases  in  the  soluble 
matter,  soluble  and  ammonia  nitrogen  and  nitrites, 
while  the  nitrates  remained  practically  constant.  Wheat 
grown  in  the  steamed  soils  appeared  at  first  to  be  injured 
by  the  treatment,  but  subsequently  recovered,  and  at 
the  end  of  the  experiment  was  much  suj}erior  to  that 
grown  in  the  unheated  soils.  The  sandy  loam  was  tirst 
to  recover,  the  clay  next,  and  the  silt  last.  The  injury 
seemed  to  be  mitigated  somewhat  when  the  steamed 
soil  was  inoculated  by  an  infusion  of  the  fresh  soil.  Plants 
grown  in  extract  made  from  steamed  soil  gave  poor 
growth.  Injurious  substances  seemed  to  be  produced 
during  the  steaming  process.  In  the  unstcamed  soils 
there  was  a  loss  of  total  soluble  matter  where  crops  were 
grown,  but  in  the  steamed  soils  the  reverse  was  true. 

Soil   potash.     G.    S.    Fraps.     Seventh    Int.    Congr.    Appl. 
Chem.,  London,  1909.     (See  also  this  J.,  190s,  634.) 

Potash  minerals  were  studied  to  determine  the  source  of 
the  ]iotash  dissolved  from  the  soil  by  various  solvent.s. 
Nciilu'lilc,  Icucite.  glauconile  and  biotite  gave  up  all 
their  )iotash  to  strong  hydrochloric  acid.  Microclinc 
and  orthoclase  gave  up  very  little.  The  potash  dissolved 
from  the  soil  by  strong  acids  comes  chiefly  from  biolite, 
hydrated  silicates,  or  tnnscuvitC.  Muscovite,  ne])helitc 
aiid   leiKite  give  up   15  to  60   per  cent,  of  their  polaoh 
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to  N/.5  nitrii-  acid,  j;laiK(iMiu-  ami  biotitc  less  than  10  jmi 
coat.,  anil  micrnfliiu'  ami  urtljudasr  prattiuall}'  nunc. 
Potash  ul);*orbod  hy  zfolili's  was  higlily  solubly  in  N/H 
nitric  acid,  but  not  c;oni|)letoly  rfinovcd.  Although  8ome 
of  the  |x>la8li  dissolved  by  .V/,")  nitric  acid  is  removwl 
from  solution  by  the  fixing  [jarticles  of  the  soil,  the  jwr- 
centaxe  of  fixation  is  in  no  ca;ie  large. 

PotiiAtnttm  ;      OrthorhiM,    mira,    and   neffhfline   (U(  sources 

of  lor  plo.nU.      \i.    I'rianichnikov.     Seventh   Int. 

Congr.  A])))!,  t'heni.,  London,  19CH(. 

Plants  can  assimilate  very  little  jiotassium  from  ortho- 
claso  and  inicrocline  even  when  finely  powdered,  but 
iniua  may  be  used  as  a  source  of  polasijiuMi.  .Still  belter 
results  are  obtained  with  a  nepheline,  as  is  shown  in  the 
following  table,  giving  the  relative  yields  obtained  with 
application  of  potassium  oxide  in  the  form  of  the  minerals 
nanu-d  and  of  ijota-ssium  chloride. 


No 

potasli. 

Ortho- 

clase. 

Mica. 

line. 

KCl. 

Peas 

Wheat     ... 
liiK-kwheat 

£•6 
2-6 
1-7 

4-7 
8-7 
S-2 

7-9 

♦•7 

II-O 

10-9 
20-9 
lS-9 

23-4 
17-3 

Plants  (an  avail  themselves  of  about  17  jicr  cent,  of 
tlic  total  potassium  of  mica  and  2.5  jkt  cent,  or  more 
of  that  in  the  nepheline  ifick.^E.  F.  A. 


Calcium  phoapltaten  :    Phasc-relalionshipx  of  the  and 

bearing  upon  certain  agricnilural  and  fiioioffirtil  prohUms. 
H.  Bassett,  jun.  .Seventh  Int.  Congr.  Ajjpl.  Chem., 
London,  190'J.     (See  also  this  J.,  1S)07,  1U9,  317.) 

As  a  result  of  investigations  on  the  three-component 
system,  CaO — VM^ — H^O,  which  the  author  has  been 
carrying  out  for  sorae  time  past,  it  has  been  possibh^ 
to  con.struct  to  scale  a  solid  model  of  the  region  of  ortho- 
))ho8phatcs.  The  greater  part  of  the  available  surface 
on  this  model  is  occupied  by  areas  correspondiiig  to  the 
five  soUd  phases:— Ice;  CaH,P,08,H20 ;  CaHjPjO,^ ; 
CaliP0,.2H,0;  and  CaHPO,.  There  are,  however, 
a  number  of  areas  of  very  small  ext<'nt  con-esponding 
to  the  various  phosphoric  acids  as  solid  )>hases,  aniT 
also  a  number  corresponding  to  .several  hydrates 
of  three  compounds  more  basic  than  dicaleiuni  phos- 
])hatc.  These  last  compounds.  |)erhaps  the  most 
inteivsting  of  the  calcium  phosphates,  an-  : — Tricalcium 
phosphate  (which  has  been  obtained  in  the  pure  state 
for  the  first  time),  a  compound,  (t-'ajP.O,)).  CaO, 
(oxygen  apatite),  and  tetracalcium  phos])hate,  (Ca^PjU,). 
Each  of  these  three  compounds  is  stable  in  contact  with 
a  definite,  though  exceedingly  small,  range  of  solutions 
over  a  large  interval  of  tem|>crature.  Those  solutions 
in  ciiuilibriuin  with  tetracalcium  |)hosphatc  are  alkaline 
to  Utnnis,  while  those  in  equilibrium  with  the  other 
])hosphates  art-  acid.  Only  those  solutions  in  equilibrium 
with  both  tetracalcium  phosphate  and  the  oxygen  apatite 
arc  neutral. 

The  knowledge  of  the  conditions  under  which  the 
various  calcium  phosphates  can  exist  in  contact  with 
.solution  throws  consid<rable  light  on  the  following 
important    jjroblems  : — 

(1.)  The  conditions  under  which  C^H,P,0„H.O; 
CaHP04,2H.^O ;  and  CaHPtJ,.  which  are  occasionally 
found  as  minerals,  have  been  formc<l,  and  im  the  nature 
of  the  many  naturally  occurring,  so-called  tricalcium 
l)hosphates. 

(2.)  The  condition  in  which  phosphoric  acid  is  present 
in  the  soil.  It  is  probable  that  that  |M)rtion  of  the 
jihosphoric  acid  of  soils  which  is  ea."ily  available  for  plant 
[i(v  is  in  great  measure  present  in  the  form  of  tetracalcium 
phosphate.  The  phosphoric  acid  of  Thomas  slag  is  also 
piv.tent  as  tetracalcium  phosphate,  anil  the  gnat  success 
of  the  slag  as  a  fertiUser  is  probably  in  great  measure  due 
to  this. 


Af^-ttnnlntiun  uj  pinf.sjtiiot ti    ,tt  id  [by  pliinU\  from  di^tnM'\ 
sourcis  ;    In/Iutnci   of  adciitin  ctirhonate  and  amritoniun 

sulphate    on    the    .     Prianiclmikov.     ScmuiIi    Int. 

Congr.  Appl.  Chem.,  lx>ndon,   1009. 

-Vddition  of  calcium  carbonate  (together  with  calciuui 
nitrate  or  other  nitrate)  to  .sjindy  sous  |>ri>duces  diflereot 
effects  according  to  the  phosjjliatc  enipl(»yed  :  With  bone* 
meal,  raw  phosphate  and  pure  calcium  triphnsphate, 
a  marke<l  decrc-ase  in  the  yiclil  is  observed  ;  with  phosphates 
of  iron  and  aluminium  the  decrease  is  less  marked ;  with 
basic  slag,  acid  phosphate  (superphosphate)  and  diculcium 
phosphate,  the  yield  usually  remains  the  .sjuu<',  even  if  As 
nnich  as  one  |Hr  cen;.  (of  the  weight  of  tlie  soil)  of  calcium 
carbonate  is  added  ;  in  no  ca.se  was  an  increase  observed. 
Different  results  are  obtained  when  ammonium  selphato, 
which  decomposes  ))hosphates,  is  used  instead  of  uitntc 
as  a  source  of  nitrogen,  the  best  results  being  obtained 
when  half  the  calcium  nitrate  is  replaced  by  ammonium 
sulphate.  If  amnioniuni  sulphate  is  used  alone,  huwever, 
the  plants  suffer  owinj/  to  the  physiologiial  action  of 
the  acid  develojied,  although  they  are  su|)<'rsaturat««l 
with  phosphoiic  acid.  If  calcium  carlxuiate  is  now 
added  in  small  quantity  (e-'/.,  0-2 j  IXT  cent.)  it  diminiahes 
the  injurious  action  of  the  free  acid,  and  the  yield  li 
increa.sed  ;  hut  if  more  (e.'j..  1  jxr  cent.)  calcium  carlxinatr 
is  added,  the  whole  of  the  free  ■sulphuric  acid  is  neutraliiml, 
and  the  plants  suffer  from  pbosphorie  aciil  starvatiot. 
These  i-csults  appear  not  onl.v  in  the  yields  of  crapi 
obtained,  but  also  in  their  content  of  phosphoric  acid. 

.V  O.L 
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Farmyard    manure    during    Morage  ;     Losses   of    manurial 
constituents  in,  and  the  action  of  presenaliees  on  . 

K.  A.  Berry.    Seventh  Int.  Congr.  .\ppl.  Chem.,  lx>iMlM,k| 
ISIOSt, 

The  object  of  the  investigation  was  : — 

1,  To  determine  the  lo.s.se8  of  maniu-ial  constituents  in 
the  storage  of  different  kinds  of  dung  in  exjKised  liiukps  in  a 
climate  with  an  average  rainfall  of  41  inches.  2.  To  com-  j 
pare  the  losses  of  dung  stored  in  the  oj>en,  and  undM  M 
cover,  with  the  rcjsults  obtained  elsewhere.  3.  To  show  < 
the  effect  of  different  preservatives  of  the  nitrogen  eonlcnl 
during  the  storage  of  cow  dung.  The  rainfall  in  that  time 
was  Ll-l  inches  anil  the  me^n  temjxirature  3y5  F.  The 
average  elloct  of  storage  upon  the  total  nitrogen  content 
was  to  increase  the  ratio  of  the  insoluble  nilmgeu  by 
10  per  cent.,  and  to  decrease  the  auimoniaeal  nitrogen 
by  10-S  per  cent.  The  proportions  of  nitrogen  in  the  form 
of  soluble  proteids,  amides  and  nitrate,  remained  jiractirsUv 
unaltered.  The  actual  lossejf  sustained  by  the  dilTen-nt 
forms  of  nitrogen  on  the  average  were  total  nitrogen  29-ti 
per  cent.,  insoluble  nitrogen  2()'4  per  cent.,  ammuniaeal 
nitrogen  SO'ti  per  cent.  There  was  a  slight  increas<'  in  tbi- 
soluble  proteid  nitrogen  in  dungs  1  and  4,  aiul  a  loss  in 
the  others.  The  dungs  are  arranged  in  the  order  of  their 
losses  in  total  nitrogen.  No.  1  suffered  least,  \iz.,  13-^ 
per  cent.  ;  No.  '>  greatest,  viz.,  44-0  |)er  cent.  The 
average  loss  in  dry  weather  was  2i)-l  per  cent. 

The  effect  of  storage  on  the  mineral  constituents  waa  to 
cause  a  slight  decrease  in  the  ratio  of  soluble  to  total 
phosphates  and  potash. 

The  actual  losses  on  phos|ihates  anil  imtash  during 
storage  arc  shown  in  the  following  average  per  cpol. 
figures  : — 

Total  P..O5    12-2         Total  K,0    3S.'. 

.Soluble  PoOj 2(i-2         Soluble  KoO 38-2 

(The   total   |>otash   includes  only   the    potash   soluble   in 
strong  hydrochloric  acid. 

There  was  a  wide  variation  in  the  loss  of  ]jhosphatea  in  tin- 
different  kinds  of  dung.  The  large  ]iro]x>rtion  of  solublr 
to  insoluble  ]>hospliates,  and  the  considerable  loiui«» 
which  this  ingredient  may  undergo  during  storage.  »" 
shown  in  this  investigation,  is  signiticant  in  the  sense  that 

p 
the  ratio  of  „  in   the  fresh    compared   with    the    rotted 

dung  is  taken  as  a  basis  for  calculating  the  losses  of  nltj«g<Mi 
on  the  assumption  that  the  total  phosphate  content  did 
not  alter  in    thi>   process  of   rutting.     This   is,   uf  eoMrw. 
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correct  assumption   (and  borne  out  in  the  following 

perimeiit)  when  the  dung  is  stored  in  water-tight  compart- 
cnts,  but  not  when  stored  in  heaps  in  the  Held. 
The  following  figures  show  the  per  cent,  losses  by  storage 
mixed    dung    in    the    open    and    under    cover    from 
Dvember  25th,  1905,  to  AprU  4th,  1906  :— 


greater  care  should  be  used  in  supplying  nitrogen  to 
cultivated  crops.  Out  of  every  100  lb.  of  nitrogen  applied 
in  the  form  of  nitrate,  there  were  recovered  in  the  first 
rotation,  62-76,  and  in  the  second,  61-12  :  for  ammonium 
sulpliate,  the  figures  were  49-51  and  37-01  ;  for  dried 
blood,  47-89  and  32-05.     The  latter  figures  are  ascribed  ta 


Nitrogen. 

Dung. 

1 
Total.            Insoluble. 

Soluble 

Proteid.        Ammoniacal. 

1 

P^Os 

total. 

P20.                  KoO 

soluble.      1        total. 

K„0 

soluble. 

ored  in  open 

ored  under  cover  . . 

28-4 
19-9 

22-9 
lS-7 

70-0 
17-0 

77-8 
74-7     . 

21-2                   22-2 
6-2                     — 

28-3 
3-0 

31-17 

8-7 

The  losses  of  nitrogen  found  in  this  investigation  agree 
ith  those  found  by  Wood,  Voelcker,  Hansen  and  (iunther. 
le  losses,  however,  sustained  by  the  different  kinds  of 
uig  are  not  absolute  b>it  only  relative  to  the  general 
nditions  of  this  experiment.  The  losses  in  mineral 
.nstituents  are  in  general  agreement  with  those  found  by 
lorhees.  These  results  emphasise  the  fact  that  greater 
tention  should  be  attached  to  the  considerable  losses 
liich  the  most  valuable  mineral  constituents  may  undergo 
the  rotting  of  dung.  The  preservatives  used  with  cow 
ing  in  this  experiment  were  as  follows  : — 

Superphosphate.  25  per  cent.           6. 

acid  salt. 

Kainit.  1  per  cent.  7. 

(iypsuni.  2  per  cent.  8. 
Sudiuni  acid  sulphate,  5  per  cent.  9. 

Chalk,  5  per  cent.  10. 

'       ,,      2-5  per  cent.  11. 


Bleacliing  powder.  1  per 

cent. 
Formaline.  1  per  cent. 
Chloroform,  1  per  cent. 
Soil  on  top. 
Tightly  packed. 
Loosely  packed. 


I  The  dung  was  stored  in  boxes  of  "  haskenized  '  wood 
om  February  11th  to  May  11th,  1908,  under  cover.    The 

'.erage  effect  on  the  total  nitrogen  content  was  to  increase 

Lie  ratio  of  insoluble  nitrogen  by  4-5  per  cent.,  and  of  the 
nmoniacal  nitrogen   by  3-0  per  cent.,   and   to  decrease 

'le  soluble  proteid  nitrogen  by  3-.5  per  cent.  The  losses 
total  nitrogen  sustained  in  the  different  boxes  were 
iiiable.  All  were  greater  than  in  box  10,  with  the  excep- 
in  of  box  9,  which  showed  no  loss.  To  well  consolidate 
1.1  to  cover  with  a  layer  of  earth  is  from  these  results  the 
■st  (imdition  for  storing  dung. 

ilruijenous   fertilisers  ;    Invextigations   relative  to  the   use 

•  o/ ,  1898—1907.     K.  B.  Voorhees  and  J.  G.  Lipman. 

Seventh  Int.  Congr.  Appl.  C'hem.,  London,  1909. 

xrEHiMENTS  extending  over  10  years  were  carried  out 
.i  determine  whether,  in  eases  where  nitrates  and  animal 
anures  are  used  together,  destruction  of  nitrates  by 
mitrifying  bacteria  involves  loss  of  nitrogen.  The  results 
>tained  are  summarised  as  follows  :  There  was  a  marked 
Uing-otf  in  the  yields  between  the  first  and  second 
tation,  especially  in  soils  not  treated  with  animal 
anure.  Liquid  manure  was  much  superior  to  solid 
anure  as  a  source  of  nitrogen.  Larger  applications  of 
trogen  were  invariably  followed  by  larger  yields  of  this 
instituent  in  the  crops.  Applied  in  equivalent  amounts, 
;  trate  was  superior  to  ammonium  sidphate,  which  last 
as  superior  to  dried  blood  as  a  source  of  nitrogen, 
itiogen  from  manure  and  humus  was  utilised  more 
loroughly  in  presence  of  nitrate  than  in  its  absence, 
nder  certain  conditions,  nitrates  or  other  readily  avail- 
)le  nitrogen  compounds,  may  hasten  the  depletion  of 
le  soil  nitrogen.  Ammonium  sulphate  and  dried  blood 
tensified  the  development  of  acidity  in  the  soils.  The 
oportion  of  nitrogen  m  the  crops  was  readily  affected  by 
le  nitrogen  treatment  and  by  the  character  of  the  crop 
'Self.  In  the  first  rotation,  the  fresh  manures  produced 
■y  matter  relatively  somewhat  richer  in  nitrogen  than 
lat  produced  by  the  leaclied  manures  ;  in  the  second 
itatiun  tliis  result  was  reversed.  The  solid  and  liquid 
I  anure,  fresh,  produced  dry  matter  somewhat  richer  in 
itrogen  than  did  the  fresh  solid  mateiial  alone.  The 
nailer  application  of  nitrate,  used  togetlier  with  manure, 
lelded  relatively  less  nitrogen  than  did  the  larger  appli- 
ition,  under  the  same  conditions.  From  the  wide 
inge  of  the  nitrogen  content  in  tlie  crops,  it  appears  that 


the  development  of  acidity  in  the  soils.  For  animal 
manures,  the  corresponding  figures  obtained  were  less  than 
25  and  less  tlian  3(-l  lb.  it  appears  that  animal  manures 
have  a  marked  cumulative  effect.  The  corn  (maize) 
crops  utilised  a  smaller  jnoportion  of  the  nitrogen  applied 
than  did  oats  and  wheat.  Fresh  manures  were  utili.sed 
better  than  leached  manures ;  solid  and  liquid,  fresh 
or  leached,  better  than  the  corresponding  solid  ;  smaller 
applications  of  nitrate  to  about  the  same  extent  as  the 
larger  applications  ;  and  animal  manures  used  together 
with  the  larger  applications  of  nitrate  better  tlian  wlien 
used  with  tlie  smaller  application.  Nitrate  and  ammonium 
sulphate,  when  used  together  with  solid  manure,  leached, 
were  utilised  in  the  order  named.  The  proportion  of 
nitrogen  recovered  in  the  crops  was  62-09 — 22-31  per  cent. 
The  following  table  shows  the  relative  availability  of 
the  different  materials  : — 


First 
Botation. 


Second   I      Third 
Botation.  I  Rotation. 


Sodium  nitrate 

.Ammonium  sulphate 

Diicl  lilui.d        

100-0 
78-9 
76-3 
32-9 
60-4 
33-8 
36-6 

100-0 
60-3 
52-2 
39-0 
55-6 
44-0 
49-7 

100-0 
69-7 
64-4 

Stilitl  nuuiure,  fresh 

.Solid  and  liquid,  fresh 

Solid  manure,  leached   

Solid  and  liquid,  leached  . . . 

35-9 

53-0 
38-3 
43-1 

Nitrate  and  ammonium  sulphate  showed  practically 
no  residual  effect,  dried  blood  a  slight,  and  animal 
manures  a  very  pronounced  residual  effect.  Notwith- 
standing the  annually  repeated  applications  of  manure, 
together  with  large  amounts  of  nitrate,  there  is  no  marked 
evidence  of  denitrification.  All  the  soils  employed  lost 
considerable  quantities  of  nitrogen. — A.  G.  L. 

Nitroijen    manures ;     The    new   .      H.   von   Feilitzcn. 

Seventh  Int.  Congr.  .Appl.  C'hem..  London,  1909.     (See 
also  this  J.,  1907,  478.) 

SmcE  1904  extensive  manurial  experiments  have  been 
made  by  the  Svenslca  Mosskulturforeningen  with  the  new 
manures  obtained  from  the  atmosplicre  by  means  of  the 
electric  furnace.  The  experiments  were  made  partly  in 
pots  and  in  wooden  boxes  let  into  the  soil,  and  included 
also  field  experiments  made  at  Flahult. 

The  exi)eriments  first  described  were  made  with 
Norwegian  calcium  nitrate  in  1905-8,  and  included  nine 
different  series  both  in  humus  sandy  soil  and  in  peat 
soil.  The  plants  grown  were  oats,  potatoes  and  hemp. 
In  all  the  experiments  the  effect  of  calcium  nitrate  was 
at  least  equal  to  that  of  sodium  nitrate.  In  the  case  of 
oats  the  yield  of  grain  in  relation  to  straw  was  increased 
more  by  calcium  nitrate  than  by  sodium  nitrate.  The 
only  drawback  witii  calcium  nitrate  is  its  hygrosjopicity 
(compare  this  J.,  1906.  27  and  79).  Still  more  compre- 
hensive experiments  were  made  witii  calcium  cyananiide. 
Owing  to  its  chemical  constitution,  its  decomposition  in 
the  soil  gives  rise  to  the  jjroduction  of  compounds  which 
may  act  injuriou.sly  cii  vegetation,  and  for  this  reason  it 
is  very  important  to  establish  by  experiments  the  best 
modes  of  employing  it  with  different  crops  and  soils. 

Comparative  experiments  showed  that  the  manure 
should    always   be   applied   sonie   time   before  sowing  tbf 


724 


cl.  XVI.— sugar,  starch,  gum,  &c. 


[July  IS,  i»M. 


seed,  ii>  uider  to  avoid  injury  during  gcrniiuatioii ;  and 
88  a  top  dioBsiiip  it  must  always  bd  applii'd  vory  curly 
in  order  that  tlir  jilaiits  may  not  sutler. 

In  wft  seasons  ealeinni  cyananiide  seems  to  gi\e  betti^r 
results  than  untler  diier  conditions. 

Calcium  cyanamide  and  dicyandiainide.     D.  Prianichnikov. 
Seventh  Int.  Congr.  Appl.  Chcm.,  London,  1909. 

Kxi'KUiMKNTS  made  with  jxit  cultures  in  ilitTcrent  soils 
show  that  calcium  cyanamide  is  but  little  inferior  in 
mnnurial  value  to  saltpetre.  With  buckwheat  tho 
foUuu'ing  relative  yields  were  obtained  : — 


Soil. 

No  nitrogen. 

Saltpetre. 

Calcium 
cyanamide. 

No.  1 

No.  i 

8-55 
14-96 
6-50 

44-8 

48-65 

33-52 

4-2-«5 
4II-UU 

No    3 

33-55 

No  difference  was  as  a  rule  observed  whether  the  cedcium 
cyanamide  was  added  at  the  time  of  sowing  or  a  week 
earlier.  In  pme  sand  cultures,  calcium  cyanamide  acts 
as  a  poison  for  all  plants  and  akso  destroys  a  .second  sowing 
a  month  or  more  after  the  lirst.  When  calcium  cyanamide 
is  exposcil  in  tliin  layers  to  damp  air.  the  loss  of  nitrogen 
is  considerable,  Itiit  muler  the  revei'se  conditions  it  is  vciy 
small.  Only  a  part  of  the  nitrogen  lost  is  converted  into 
ammonia. 

When  dicyandiamide  is  treated  with  nitrous  acid  in 
the  cold,  only  one-quarter  of  tho  nitrogen  is  liberated, 
but  on  warming,  one-lialf  of  the  nitrogen  is  sc^t  free.  Hence 
in  the  dicyandiamide  molecule,  there  can  be  but  one 
amino-group,  whilst  another  is  formed  on  heating.  This 
is  in  agreement  with  Bamberger's  formula, 

NH2(NH  OC.NH.C  !  N  ; 

on  heating  in  acid  solution,  guanylurca,  or  dicyandi- 
omidine,  NHa(NH  :)C.NH.CONH..>.  is"  formed.— E.  F.  A. 

Manures ;    Catalytic  .     G.    Bertrand.     Seventh    Int. 

Congr.  Appl.  Chem.,  London,   I'JOSt. 

Exi'KKiiMENTS  show  that  the  addition  of  manganese  to 
soils  acts  favourably  on  a  large  number  of  jilants,  tho 
effect  probably  being  catalytic.  Enonnous  (juantities  of 
manganese,  40  per  cent.,  and  more,  may  be  used.  The 
action  depends  on  the  soil,  manganese  being  without 
action  in  some  cases.  Practically,  manganese  sulphate 
and  carbonate  are  used,  the  quantities  being  .50  kilos,  of 
the  first,  and  200 — 250  kilos,  of  the  .-iccond.  per  hectare: 
these  salts  may  be  mi.xed  with  the  usual  fertilisei-s.  The 
favourable  cflects  due  to  manganese  are  not  apparent 
until  the  time  of  harvesting  the  crops.  Other  catalytic 
fertilisers  are  being  studied  by  other  invcstigatoi-s  :  Zinc 
acts  favourably  on  the  lower  plants  (ctj..  inushroonjs). 
and  is  capable  of  increasing  the  yield  of  higher  plants,  but 
with  the  latter  the  to.xic  dose  is  not  far  removed  from  the 
optimum  dont;.  Boron  ])romises  to  give  results  similar 
to  manganese.  Iodine,  fluorine,  and  especially  bromine 
also  inci-ease  tho  yield  of  crops,  but  their  price  is  against 
their  general  application. — A.  (J.  L. 

Cotnjiosition  of  the  sugar  beet.     Saillard.     See  XVL 

P.tTENTS. 

Ammonium     sulphate ;      Method    of    treiUiiig    ■ .     R. 

England,  I>ondon.  Eng.  Pat.  10,781,  May,  18,  1908. 
From  1  to  5  jwr  cent,  of  phosphatic  material,  such  as 
drv,  degelatinised  hone,  calcined  bone,  or  a  mineral 
phosphate,  is  added  to  commercial  ammonium  sulphate, 
thereby  neutralising  tho  product  and  increasing  its 
manurial    value. — O.  R. 

yUrogen  in  liquid  farm  yard  manure  ;  Method  oj  preserving 

the  .     C.   Ortmann,  Schcpendorf,  Germany,     Eng. 

Pat.   26,829,  Dec.    10,   1908. 
The  fresh  manure  is  first  carefully  separated  from  solid 
matter  by   filtering  through   material,   such   as  gravel  or 
strow,  placed  on  gratings  in  the  channels  in  the  cattle  house. 
The  liquid  then  passes  along  the  channels,  on  the  bottoms 


of  which  is  placed  some  substance,  such  as  greui 
gyi>sum,  to  tix  the  ammonium  carbonate.  Instead  of 
solid  li.xing  substance.  lic|uids  of  di(Ien-nl  spiiitic  gravil 
to  the  manure  may  be  used,  in  which  ca.s<'  the  cimniie 
contain  dams  and  the  manui-c  is  made  to  pass  throu^ 
the  fixing  li<iuid.  The  volatilisation  of  amnxmia  from  tl 
liquid  manun^  is  prevented  by  the  iJiotection  of  the  surfai 
from  the  air,  which  is  brought  alniut  by  damming  i 
th<-  manure  in  the  channels,  so  as  to  form  nearly  horizoiit 
surfaces,  and  covering  with  oil  alone  or  in  conjunelii 
with  floating  covci-s.  If  cUi.sed  pija-s  have  to  U-  un 
for  conveying  the  manure,  they  are  kc-])t  full  and  tl 
surface  of  the  liijuid  covered  by  a  layer  of  oil.  From  tl 
channels  the  manure  ita.-ises  into  storage  tanks  which  a 
provided  with  floating  covers  in  conjunction  with  o 
and  some  fixing  substance  may  also  be  added. — J.  H. . 

F(  rtillxing    vmti  rial  ;     I'roccua   of    making    .     J.    \ 

Lownian,  Nashville,  Tcnn.     I'.S.  Pat.  '.122,494.  May  2 
i!K>9. 

Uekixite  quantities  of  dolomite  and  fluorspar  are  bun 
scparutely,  then  ground  and  mixed  with  a  delinito  quaniii 
of  ground  jihosjihatc  material  and  potash  ;  water  is  addi 
to  the  mixture  so  as  to  form  a  ])lastic  mass,  which  is  th< 
heated.— W.  P.  S. 

Ammonium   phosphate  ;    Process  of  manulacluring  sUili 

.     N.  Caro  and  T.   E.   Scheele.     Fr.   Pat.  3y7,2h 

Dec.   9,   1908.     Under   Int.   Conv.,  Jan.   24.    1908. 

Ammomuki  phosphate  is  manufacture<l  by  ncutralisir 
crude  jihosphoric  acid,  containing  several  [ler  cent, 
free  suljjhurie  acid,  with  ammonia,  and  evB|K>raling  ll 
solutiim.  The  jiroduct  has  the  advantage  of  U-ing  »l»til 
non-hygroscopic,  and  easily  distributed  as  a  manun 
also,  it  is  rich  in  soluble  phos|)horic  acid  (40 — 45  per  coin 
and  in  ammonia  (20 — 25  jier  cent,). — F.  Sodn, 

yitrogen  in  urine  or  liiptid  manure  ;  Process  for  presemi 

the   .     C.    Ortmann.     Fr.    Pat.    397,382,    iJec.    1 

1908.  ,  I 


See  Eng.   Pat.   2(5,829  of   1!KI8  ; 


preceding.— T.  P.  R    1 
Eng.   I'at.   16.69 


Alkaline  salts  from  hlnsl-lurnace  tar. 
See  VIL 
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Cane    sugar    [sucrusc]  ;     Inversion    of   hy 

III.     C.  S.  Hudson.     J.  Amer.  Chem.  Soc.,  19011, 
ti,-)-)- nr.4.     (See  this  J.,  1908,  822.  I07fl.) 

Bv  using  a  very  active  invertase  solution  prepared  by  tl 
aiitolytic  digistion  of  yea.st  at  25"  C.  it  was  found  pouil 
to  effect  the  rapid  inversion  of  sucrose  at  (f  C.  Vnih 
these  conditions  there  was  observed  first  a  moderate 
rapid  decrease  of  rotation  during  the  first  few  minute 
and  then  a  very  slow  decrease  during  many  hours  unt 
finally  the  ordinary  rotatory  power  of  invert^sugai^wi 
attained.  This  result  is  interpreted  as  ticing  due  fir 
to  the  rapid  change  of  fix-shly-formed  fructose  (a-fnielo- 
to  its  stable  form  (bevulose),  and  si-eondly  to  the  »1" 
partial  change  of  a-dextrose  to  /!j-dexlros<- ;  and  fni) 
the  experinu'ntal  data  the  rotat<iry  jH)wer  of  a-fruclo: 
was  calculated  to  be  (n]i)  =-  +  17".  That  this  inte 
pretation  is  correct  is  confirmed  by  the  fact  that  the  fir 
ra]>id  change  corres|>onds  to  a  unimok-cular  react  ei 
the  velocity-coedicicnt  of  which  is  approximately  the  mn 
as  that  of  the  nnitarolatiim  of  jiure  crystalline  friiclof 
dissolved  in  the  siime  solution.  The  inversion  of  sucn" 
by  invertase  may  therefore  be  represented  thus : — 

.,  o-fnietose  5t  rf-fruetose. 

hucrose  <„.,,,.^,ro«,  ^  '^..lext  rose. 

Tlic  rotation  of  sucrose  (|o]ii(i(i°)  is  equal  to  the  sum  of  ihc 
of  its  constituents  a-dextrose  (lalnHMt")  and  a-fruet<. 
([aliil7°) ;  in  a  similar  manner  the  rotation  of  r«flin<> 
(|oliil24')  is  equal  to  the  sum  of  those  of  its  constituent 
o-melibiose  ((ali,17r)  anil  afnietose  (lolnlT").  K  the  fn 
carbonyl  group  of  the  aldose  ahd  ketose  sugars  In-  deliott 
l)y  the  symbol  <  or  ]> .  then  the  constitutions  of  »«crr> 
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id  of  raffinose  may  be  expressed  as  o-dextrose  <^ 
fructose  and  galactose  <;  a-dextrose  <<]>  a-fnictose 
spectively.  The  a-  aud  /i-forms  of  dextrose  are  fer- 
cnted  at  \cry  nearly  the  same  rate  by  brewers'  yeast, 
e  former  bcini;  perhaps  decoiiiposed  slightly  more  rapidly 
an  the  latter. — A.  S. 

onomtthyl  Icevulose  mid  its  deriruiires.  Constitiitinii.  of 
locvulosediantoiie.  J.  C.  Irvine  and  A.  Hvnd.  C'hem. 
Soc.  Proc,  inuit.  25,  176—177. 

EVTiLosEniACEToXE  yields  on  methylation  by  the  silver 
:idc  reaction  a  crystalline  derivative  (monomtthyl  a- 
vulosfdincelane ),  melting  at  115°,  and  having 
]^=  -  13t)-4°  in  methyl-alcoholic  solution.  The  com- 
(und  is  very  easily  hydrolysed  by  dilute  acids  to  give 
onomeihyl  lasvulosc.  which  is  apparently  the  first  definite 
ample  of  a  mono-substituted  sugar  other  than  the 
ncosides  or  the  metallic  derivatives.  The  sugar  crystal- 
's from  ethyl  acetate  in  the  pure  a-fonn,  which  displays 
utarotation  in  the  downward  sense  :  [o]  p  =  -  70-5°  -^ 
53-1°.  On  the  other  hand,  fu.sion  gives  an  excess  of  the 
form,  and  the  reverse  optical  change  ensues  on  solution. 
le  methyl  group  in  the  alkylated  ketose  is  in  the 
position  with  reference  to  the  leducing  group,  and, 
cording  to  this  view,  the  structure  of  lajvulosediacetone 


CH.,- 


-C.CH 


o- 


CH.CH.CHoOH 


0.C(CH3).,.0  O.C(CH3)2.0 

In  addition,  it  has  been  shown  that  the  alkylated  sugar 
ndenses  readily  with  acetone  or  with  methyl  alcohol, 
d  the  products  thus  obtained  are  interconvertible  under 
itable  conditions.  The  specific  rotations  of  the  various 
mpounds  described  show  that  the  total  optical  effect 
iulting  from  complete  methylation  of  the  sugar  molecule 
till'  iidditive  sum  of  oppositely  directed  values. 

iifir  iicid  ;     Oxidation  of  in  presence  of  iroih.     F. 

F.  iraboschi.     Chem.  Soc.  Proc,  1909,  25,   178. 

[i;  cixidationof  mucicacid  by  means  of  hydrogen  peroxide 
|ii.  M-nce  of  iron  has  been  investigated.  The  principal 
niliii  I  is  a  strongly  reducing  acid,  which  appears  to  be  a 
hi/dinxijmitcic  acid.  It  may  also  be  regarded  as  a  di- 
tdiiii-  acid,  namely,  dihijdroxydiketoadipic  acid.  Its 
hijil III  zone  has  been  prepared.  Parallel  experiments 
till-  oxidation  of  saccharic  acid  gave  analogous  results, 
t  the  products  obtained  are  not  identical  with  those 
liviil  from  mucic  acid. 

it  -«i/rtr  industry  of  the  United  States.  A.  H.  Bryan. 
Sim  nth    Int.    Congr.    Appl.    Chem.,    London,    1909. 

HiTK  sugar  is  made  direct  from  beets  in  the  United 
atcs.  no  raw  sugar  being  made  to  be  sent  to  the  refinery. 
ir   iisinose  process  for  recovery  of  sugar  from  molasses 

I  ling  rapidly  replaced  by  the  Stefien  lime  process. 
i|iiiixements  have  been  made  in  this  process  in  the 
ii'iticiu  of  a  more  uniform  saccharate  cake  of  higher 
irit\-.     Thi^  waste  materials  of  the  factory  are  becoming 

i:ivater  commercial  importance,  viz.,  pulp   for    cattle 

iliiif,'.  molasses  for  cattle  food,  and  alcohol.  But  no 
tcnijits  have  yet  been  made  to  utilise  the  lime  cake 
xrc|it  in  a  few  cases  as  a  fertiliser),  the  waste  water 
)m  factories,  etc.     The  home  production  of  beet  seed 

on  the  increase. 

liiii  sugar  industry  ;    Review  of  the  conditions,  progress, 

•I ml  future  outlook  of  the  .     Th.    Brooks.      .Seventh 

Int.   Congr.  Appl.  Chem.,  London,  1909. 

:  1906-7  the  total  production  of  the  island  was  1,427,673 
;ns,  produced  by  186  factories,  and  this  year's  crop 
i  estimated  at  1,350,000  tons  from  170  factories.  Of 
le  186  factories,  74  were  owned  by  Cubans,  36  by 
Imericans.  aud  76  by  British,  Spanish,  and  other  foreign 
Iterests.  During  the  last  years  there  have  been  many 
iiprovements  in  the  process,  in  milling  especially,  the 
)t  cent,  of  sugar  obtained  averaging  10-16  per  cent. 
'  weight  of  cane  ground.     Chemical  control  was  eaniod 

1  by  few  factories  in  the  early  eighties,  but  now  many 


factories    are    under    this    control.     On    the    agricultural 

side  the  greatest  advancement  is  yet  to  come.  No  atten- 
tion to  scientific  agriculture  has  been  paid.  The  soils 
being  normally  very  rich  and  considerable  land  being 
availalile,  the  necessity  for  scientific  methods  vi  agriculture 
was  not  recognised,  and  as  a  soil  bi  came  depleted  the  cane 
w,as  grown  in  fresh  soil.  The  jiroductiou  of  sugar 
in  the  island  can  be  increased  (1)  by  improving  the 
equipment  and  methods  of  manufacture  of  a  majority 
of  factories ;  (2)  by  imjiroved  methods  of  agriculture 
to  increase  the  yield  ;  (3)  by  extension  of  cane  cultivation 
into  undeveloped  lands.  The  Agricultural  Experiment 
Station  is  doing  good  work.  Labour  is  a  difficult  problem 
in  the  island.  The  average  cost  of  manufacture  might  be 
given  as  2-25  cents,  though  some  factories  operate  at  a 
much  lower  figure. 

Cane    sugar     industry     in     the     Hatvaiian     Ishmds.     N. 
DeeiT.     Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 

In  1882  the  output  of  the  islands  was  only  54,000  tons, 
whilst  in  1908,  521,123  tons  were  exported.  This 
increase  was  brought  about  by  a  reciprocity  treaty  with 
the  United  States,  and  the  possibility  of  irrigation  in  the 
arid  districts.  Two  main  vaiieties  of  cane  are  planted  : 
Lahaina  under  irrigation  and  Yellow  Caledonia  under 
natural  rainfall.  The  Islands  of  Oahu,  Maui,  and  Kauai 
are  all  irrigated.  The  yield  under  irrigation  is  about 
12,000  pounds  per  acre,  under  natural  rainfall.  5000 
to  SOCO  pounds.  Fertilisers  are  used  to  some  extent. 
The  average  production  per  factory  in  1908  was  11,000 
tons  of  2000  pounds.  The  mills  are  mostly  11  rollers; 
95°  to  98°  test  sugar  is  the  product,  and  goes  mostly  to 
New  York  and  San  Francisco. 

Cane  sugar  industry  of  Peru.     F.  Zerban.     Seventh  Int. 
Congr.  Appl.  Chem.,  London,   1909. 

Sugar  cane  is  grown  mostly  in  the  valleys  along  the  coast 
region  under  irrigation.  There  are  about  fifty  estates 
producing  sugar,  with  a  maximum  area  of  8000  acres 
under  cultivation.  About  150,000  tons  of  sugar  are 
produced;  of  this  about  120,0fJ0  tons  are  exported,  mainly 
to  England  and  Chili.  The  factories  are  mostly  old  and 
not  equipped  with  recent  improvements.  The  average 
yield  of  cane  is  between  35  and  45  tons  per  acre. 

Sugar  cane  seedlings  in  Java.      J.   D.   Kobus.       Seventh 
Int.  Congr.  Appl.  Chem.,  London,  1909. 

After  a  short  historical  review,  the  author  describes  the 
progress  made  in  .Java  since  the  first  seedling  canes  were 
raised  in  1887  by  F.  Soltwedel.  He  mentions  the  improve- 
ments made  by  Moquette,  the  researches  about  cane 
Howers  by  VVakker,  the  cross  fertilising  experiments  made 
by  Bouricuis,  and  those  made  on  a  large  scale  by  himself. 
By  crossing  the  valuable  Cheribon  cane  (which,  however, 
was  liable  to  several  diseases,  that  spread  through  Java 
in  the  late  years  of  the  nineteenth  century),  with  other 
varieties  immune  against  these  diseases,  the  Java  ex])eri- 
menters  succeeded  in  laising  several  cane  varieties  with 
superior  qualities.  The  methods  now  in  use  for  the 
raising  of  new  varieties  are  successively  described.  The 
selection  of  the  parents,  the  choice  of  the  male  and  female 
plants,  the  way  in  which  the  cross  fertilising  is  effected, 
the  sowing  out  of  the  cane  seeds,  the  manipulation  of  the 
young  seedlings  and  the  selection  of  the  maturo  ones  are 
all  referred  to.  The  cultivation  of  seedling  canes  has 
saved  several  factories  in  .Java  from  ruin  and  enabled 
others  to  pay  high  dividends  in  recent  years.  In  fact, 
in  the  last  25  years,  the  output  per  acre  has  nearly  doubled, 
and  since  the  new  varieties  can  be  cultivated  with  success 
on  soils  where  the  older  ones  proved  a  failure,  the  area 
und(u-  canes  also  nearly  doubled.  Thus  the  oul*ivation 
of  seedling  canes  has  contributed  in  large  measure  to  the 
increase  of  the  sugar  production  in  Java  from  350,000  tons 
in  1885  to  over  1,200,000  tons  in  1908. 

Sugar    beet ;       Composition,    of    the    .     E.    Saillard; 

Seventh  Int.  Congr.  Appl.  Chem..  London,  1909. 
The  stigar  beet  (leaves  and  root)  contains  more  nitrogen, 
per   100   kilos,   of   sugar  produced,   in   di-y   than   in    wet 
years:      Of   varieties   improved   by   selective   cultivatioii. 
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those  with  most  sugar  contain  in  their  ash  less  sodium    ' 
iixide  and  moii>  pliosphoric  acid  aud  lime  than  do  poorer    | 
iK-ets.     Conversely  of  a  number  of  roots  of  one  variety,    | 
those    with    least    sodium    oxide    in    their    ash    contain    > 
most    sugar.     The    i-oot«   contain    most    niti-ogen    in    dry 
years ;     cidorides    pass   almost    entirely    into    the    leaves. 
With  be<-ts  containing   15-7   p<-r  cent,   of  sugar,  analysis 
of  the  entire  i)lant   gave  the  following  iisults  e.xpivssed 
yier    100    kilos,    of    sugar    |>ro(lueed  :     Nitrogen.    2-4 — 2-8; 
phosphoric  acid.  0(> — 0-97  ;     potassium   oxide,   3-2 — 3-6  ; 
or  in  all  about  8  kilos,  of  (potassium  oxide,  sodium  oxide, 
magnesium  oxide,  calcium  oxide,  phosphorus  pentoxide). 
This  ligure  is  below   that  of   10-7   kilos,  obtained  as  the 
normal  about  30  yeai^  ago,  but  even  lower  ligun-s  h.ave 
been    obtained    in    Bohemia.    Austria,    and    Belgium    for 
beets  still  richer  in  sugar. — E.  F.  A. 

Beetroot  ;       Dftermination    of    cryslalliaahle    sitgar    in    th, 

.     H.    I'ellct.     Seventh   Int.   Congr.   Appl.   Chem.. 

London,  lilOil.  (Intemat.  Comm.  for  Unitication  of 
Methods  of  Suirar  Analysis.) 
The  author  makes  the  following  jiroimsitions  :—(!).  The 
direct  determination  of  sugar  in  the  beetroot,  in  what- 
ever form  it  may  be,  shall  be  made  exclusively  by  nienns 
of  the  ai,ueou9  method  of  I'ellet  as  dcsiribed  by  the 
author  since  1888.  under  the  title  of  instantaneous 
diffusion  in  the  cold,  and  acconling  to  the  well-known 
direction.^  for  its  use;  (2).  The  pulp  to  lie  aualy.sed  in 
the  cold  shall  be  produced  by  the  special  aijparatus  of 
H.  Pellet  and  Ixiniont,  Heilcs,  and  Mastain  and  Uelfosse 
and  others  according  as  the  material  consists  of  the  beet- 
root, chips,  coarse  |)ul]).  ras])ings,  chopiH-d  l>cft  or  pieces. 
Also,  for  the  appUcation  of  Pellet's  nutlicxl  use  may  U- 
made  of  various  special  apparatus,  particulaily  those  of 
Sachs.  I^-  Doete.  etc.  ;  (3).  The  hot  aqueous  method 
shall  serve  solely  as  a  method  of  control  of  the  lesults  of 
the  cold  method  of  aqueous  digestion  in  case  there  is  any 
doubt  as  to  the  division  of  the  pulp  :  (4).  Alcohol  shall 
no  longer  be  used  for  the  direct  determination  of  sugar  in 
the  beetroot,  this  solvent  having  no  advantage  o\er 
water  and  having,  on  the  contrary,  many  disadvantages. 

— L.  J.  i>E  \V. 

Sugar   beets  ;      Optically   active    non-sugar  comtituertUi  of 

u-hich  iuflurnc,  Hit  polarisation  results.  F.  Strohmer 

and  0.  Fallada.  .Seventh  Int.  Congr.  Appl.  Chem., 
U-ndon.  1909. 
When  beet-iiulp  is  extracted  for  analysis  by  the  hot 
water  method  (UWC.)  it  is  frequently  found  that  the 
sugar  value  obtained  by  direct  polarisation  is  more  or 
less  in  excess  of  that  obtained  by  Clerget's  method.  In 
some  cases  this  excess  may  amount  to  3  jier  cent,  of 
sugar  on  the  juice.  The  error  is  due  to  the  extraction  of 
dextro-rotatory  pectic  substances  by  the  hot  water; 
these  substances  an-  precipitable  by  basic  lead  acetate, 
but  for  many  reasons  the  quantity  of  this  reagent  must 
be  restricted,  so  that  in  many  eases  it  is  insufficient. 
The  quantity  of  jieetie  substances  extracted  varies, 
also,  with  tl'ie  comjiosition  of  the  Iwet  and.  con- 
sequently, according  to  season,  locaUty.  and  conditions 
of  cultivation.  The  procedure  adopted  for  the  extraction 
of  the  sugar  in  industrial  analyses  must  therefore  be  to 
a  certain  extent  elastic  and  its  i-esults  controlled  by  some 
exact  melhml.  such  as  alcoholic  extraction  or  Cleiget's 
metho<l  of  )>olari»ation  after  invei-sion.  The  quantity 
of  pectic  matters  extracted  by  hot  water  increases  with 
the  temperature,  and  is  only  small  at  '>()'  C.  Still,  the 
cold  water  extraction  methods  are  lu-eferablc  and  the 
error  introduceil  by  the  presence  of  minute  air  bubbles 
in  the  tinely-raspetl  jjiilp  may  be  avoided  by  adoptnig 
the  means  pr»'scribed   by  Sachs  and  !>.•  Doete. — J.  F.  B. 

Beetroots;     Infiurnct  of  ptctic  matitrs  on  tin-  )Hilarisutiun 

of  txtractfd  iiy   /.rhtye'x   method  {iniUtie  digrstiuu) 

and  that  of  Strohmer  mid  Fitlhidn.  H.  Pellet.  Seventh 
Int.  Conar.  Appl.  Chem..  Ixmdon.  1909. 
The  beetroot  contains  (H'ctic  matters  which  have  a  dextni- 
rotatorv  jxiwer  from  3  to  3-3  times  as  great  as  that  of 
sugar,  "when  extracted  with  water,  these  jwctic  matters 
may   show    a   polarisation  equivalent   to   ii-3   |>er  eent.   of 


sugar  on  the  beet,  in  extreme  cases.  They  are  capabl 
of  being  completely  precipitated  by  basic  lead  acefat 
if  the  latter  is  u.sed  in  sufficient  quantity.  In  Zcheye' 
method,  when  salt  is  ailded  to  the  digestion  liquid. 'tl 
excess  of  the  salt  decomiioses  the  lead  precipitate,  th 
pectic  matters  are  leUbcrated  and  still  exist  in  the  juici 
making  the  appaivnt  sugar-content  too  high.  .\n 
aijueoiis  extract  of  Ik-cIs  iKilarised  without  the  use  t 
basic  lead  acetate  will  contain  these  jK'ctic  matters.  1 
the  process  of  iiivci-sion  of  the  sugar  the  rotatory  powt 
of  the  pectic  matters  i-emains  unchanged.  Conseqiuntl 
the  la-vorotation  of  the  inverted  juice  is  lower  than  tha 
of  pure  invert  sugar.  If  the  direct  iK)liirisation  U-  detei 
mined  on  juice  clarilied  with  lead  acetate  and  the  invei 
ixilari.sation  on  juice  inverted  without  darilicatioii.  th 
calculated  quantity  of  sugar  is  tot)  low.  If  both  obscrvt 
tions  be  made  on  the  same  juice,  whether  clarilied  or  no 
the  correct  quantity  of  sugar  is  obtaiiu-<l.  With  th 
precaution.  «U  aqueous  extraction  methods,  includin 
those  of  Stnihmer  and  Fallada  (without  lead)  and  . 
Zcheve  (with  salt)  will  give  correct  results.  Clergit 
method,  properly  applied,  gives  the  eorrett  quantity  i 
erystallisable  -iugar.  and  of  ralfinos*-  if  luesent.  There  ai 
no  such  things  as  "  abnonual  "  beets  and  "  unknown 
losses.  Beets  may  contain  more  or  less  sugar,  rar— 
reducing  sugars  and  (H-ctic  matters,  but  there  is  r 
"abnonual  about  them,  and  the  last  may  be  elia 
by  basic  lead  acetate.  Certain  of  the  losses  in  tha 
factory  may  be  difficult  or  impossible  to  dc 
but  they  are  all  known. — J.  F.  B. 

Cane  sugar  factories  ;  Losses  in .     H.  Pellet.         — 

Int.    Congr.    Appl.    Chem.,    London,     liH)9.     Int^pi| 
Sugar  J.,  1909,  11,  294—300. 
Losses  in  cane  sugar  factories  occur  (1).  during  extnolW 
of   the   juice;     (2).   during    concent  ration   of     the  '-'-^ 
(3).   in  scums,   tilter-iiress  cake,  etc.;     (4).   in  con 
water,  and  by  entrainment  ;    {'>),  as  mechanical  and 
losses.     The  diversity  of  the  methods  of  extraction 
considerable  variations  in  the  working  losses,  these  W 
usually  from  0-5  to  2;3  jx-r  cent,  on  the  weight  of  the  cud 
In    modem    factories    where    milling    alone    is    adoptM 

i  the  loss  is  generally  kept  at  an  average  of  1  jK-r  cd 
on  the  weight  of  the  canes.     With  diffusion  of  the  miV 

I  bagasse  the  loss  is  ixiluced  to  U  li  and  even  to  0-3  percM 
under  favourable  conditions.  By  direct  diffusion  fliti 
sliced    cane    the    loss   amounts   to   Oti    jx-r  cent.     LOM 

I    during  defecation  and  concentration  an-  largely  affecM 

I  by  the  natuiv  and  amount  of  the  purifying  fft 
employed.  The  quantity  of  scums  obtaimil  T»ri-  »^ 
between  0-8  and  lo  per  100  (larts  of  cane  and  tl.i- 
contain  from  H  to  10  jier  cent,  of  sugar.  This  loss,  »ii 
that  arising  from  saturated  filter  bags  and  cloths,  amon^ik,, 
to  01  toO-3iier  HK)  parts  of  cane.  With  thecarUmaUli*^' 
process  and  washing  the  lilter-press  cakes  the  loss  may  I 
reduced  to  from  00r>  to  01  per  100  )>arts  of  canes.  Tlic 
are  besides  these.  in\ersion  loss«s  and  those  aniui 
from  entrainment  during  evaporation,  as  also  overweig 
and  handhng  losses,  amounting  with  the  l)ag«sse  l<. 
alrea<ly  mentioned,  to  a  total  of  1-5  jwr  cent,  on  t 
weight  of  canes.  The  author  eonsidei-s  the  following  pi 
cautions  to  be  necessary  if  the  true  sucrose  content  of  1 
canes  is  to  be  arrived  at  :— (1).  The  sucrose  should  al«s 
be  determined  by  tlergets  method.  (2).  The  qimntui 
of  juices,  syrups,  and  exhausted  molas.s<'s  should  Iw  !>•» 
on  the  actual  com|K)sition  of  the,.«-  prwlucts  as  distin 
from  their  appnnnt  conipo.sition.  (3).  All  suijrars,  l«> 
pure  and  iiripiin\  shoulil  be  analyse<l  by  Oergei  «  ineth< 
He  further  states  that  the  loss  of  crvstallisaUe  sug 
during  mannfa.ture  is  not  nearly  so  large  as  was  foraiei 
suppos.-.!.  when  the  large  jiroportion  of  re»lucing  »u(P 
containwl   in   the   mola.s.scs   was  attributed    to  in»er»i. 

— J.  A- 

Sugar  samiiUs  ;     Drying  of  raw  ,  and  a  melM  , 

aividing  it.     V.  Stanek.     Seventh  Int.  Cong,  of  A). 
Chem.,  I>)ndon,  1909. 
R\w    sugar    samples    arr'    usually    n-eeivisl    in    small 
lioxes,  and  oh  Ising  kept  for  some  time  in  a  warm  r- 
thcre   is  sufficient  drying  up  to  affect   the   polans«ti| 
Numerous  careful   tests  showed   a   U.ul   loss,  cakuWi 
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i  sugar,  in  32  days  of  O-lOfi  to  1144  per  cent.  Wrapping 
le  boxes  in  a  donble  envelope  of  stout  paper  did  not 
revent  drying.  Stoppered  glass  Ijottles  are  effeetive 
lit  clumsy,  particularly  for  sending  samples  by  ])ost. 
he  author  has  found  a  suitable  material  for  hermetically 
■aling  the  boxes  in  ordinary  caoutchouc  plaster  ("  lenko- 
last  ").  liCnko])last  is  sold  in  strips  of  various  widths 
,  lengtlis  of  10  metres  wound  on  spools.  The  cotton 
oth  which  serves  as  support  is  pasted  over  with  a  sticky, 
ihydrous  layer  consisting  of  zinc  oxide,  caoutchouc, 
'id  a  non-drying  solvent.  With  a  shght  pressure  the 
•aterial  adheres  firmly  to  the  tin  and  may  be  easily 
osened  again  when  required.  The  author  prefers 
rips  IJ  cm.  wide.  If  tlie  sample  is  too  cold,  the  lenko- 
list  is  warmed  by  passing  it  throiigh  a  flame. — L.  J.  de  W. 

"/'•-    of   till'   JasI   difjuserK   [Siuftir]  ;  Piirili/   of   the.   

enmpdrtd  mith  that  of  the  diffn.non  juice.  Reimlarilij 
iij  diffiiximi.  H.  Pellet.  Seventh  Int.  Congr.  Api>l. 
('hem.,  London,  1909. 

'  liiis  often  lieen  shown  that  the  weak  juices  from  the 
st  diflnsers  yield  crystallisable  sugar  after  puritication. 
(IK  r,  it  is  advisal>le  to  carry  the  extraction  of  the  sugar 
;  far  as  possible,  and  even  to  return  the  waters  (preferably 
tcr  a  preliminary  purification)  to  the  battery.  With 
L;.ud  to  the  ])urity  of  the  juices  from  the  last  diffnseis, 
ir  author  ))oints  out  that  if  the  juices  are  filtered,  prior 
I  analysis  (since  suspended  matter  ought  not  to  be 
eluded  in  the  determination),  and  if  correction  is  made 
r  tlie  saline  matter  in  the  water  used  in  the  battery,  it 
ill  lie  found  tliat  tile  jnirity  of  such  juices  docs  not  differ 
well  from  that  of  the  juices  viithdrawn  from  the  head 
111!'  battery  ;  in  fact  the  purity  of  the  juice  does  not  vary 
ih  li  from  one  diffuser  to  another.  Variation  in  the  sugar- 
mtiMt  of  the  beetroot  has  very  little  inlluence  on  the 
irity  of  the  diffusion  juice  owing  to  admixture  of  different 
i'l..  The  daily  average  purity  of  the  diffusion  juice 
wv:  very  little;  the  weekly  average  purity  also  varies 
ly  little  and  does  not  decrease  sensibly  even  at  the  end 
llir  cnniiiaign  if  this  is  not  of  very  long  duration.  If, 
)\\)'\er,  the  campaign  is  long  continued,  and  the  roots 
nc  lieen  affecterl  by  cold  weather  during  storage,  the 
iiily  of  the  diffusion  juice  slowly  decreases. — L.  E. 

"limit  and  cane  sugar  works  ;   Relation  between  apjjarent 

II ii'l  real  fnirity  in- products  of .     H.  Pellet.   Seventh 

liii    t'ongr.  Appl.  Chem.,  London,  1909. 

iliniit.  stu/or  works. — (1).  The  study  of  the  relation 
tv.erii  the  a|)jjarent  and  real  purity  of  pressed  juice 
.1111  l)eetroot  pulp  is  of  no  interest.  These  juices,  deprived 
air  by  the  action  of  a  vacuum,  have  necessarily  a 
ghtly  lower  purity  than  diffusion  juice.  (2).  The 
i|iai(*nt  ]iiiri(y  of  diffusion  juice  is  generally  slightly 
»ri  than  (he  real  purity  when  drawn  off  at  a  low  tiiu- 
ratiire.  and  freed  from  ,iir,  |>ul|i  and  sus]iended  matters. 
).  The  diffei-ence  may  be  higliei'  when  the  juice  is  drawn 
a  high  temperature  owing  to  the  smaller  proportion  of 
aunlated  organic  impurities.  (4).  A\'hen  the  pro- 
iriioii  of  "other  organic  matter"  to  mineral  matters 
nlativcly  higli,  especially  when  very  ])ure  water 
iisrd  for  diffusion,  the  ajiparent  purity  of  diffusion 
M  (■  may  be  equal  or  even  slightly  higher  than 
I  11  :il  ]iinity  wlien  derived  from  sound  beets  from  silos, 
ilioii^h  the  conditions  are  changed  if  the  beetroots  ha\c 
ffered  di'terioration.  (.")).  The  apparent  purity  of  car- 
iiiated  and  saturated  juice  ready  for  boiling  is  always 
All  than  the  real  purity.  This  difference  diminishes 
ri  passu  as  the  apjiarent  purity  increases.  Any  varia- 
ins  between  the  two  jiurities  from  one  year  to  another, 
der  identical  conditions  of  working,  aie  never  largo  nor 
niyit.  This  is  clearly  shown  in  the  tables  by  Sachs  on 
I  ticniical  control  of  the  Belgian  anil  Dutch  sugar 
II ks.     The   authors   results  agree    with   those   of   Sachs 

0  ting  from  beetroots  of  30  years  ago  with  8  to  9  per  cent, 
sugar  to   those  containing  from    18   to   22   ]ier  cent., 

il  It  is  possible  to  draw  ii))  a  table  giving  the  average 

1  ity  of  carbonatcfl  juice  for  bectrocits  of  from  13  to  22  per 
It.  of  sugar  which  would  be  fairly  correct  in  most  ca.ses 

iiiiiinary     work,     ('onscqiieiitly,      ii*inf2      Weisberg's 
,jle  it   is   possible   to   give   the   real   purity   with   close 


approximation  when  the  apparent  purity  is  kiiown. 
(ti).  Owing  to  the  presence  of  raffinose,  the  real  purity 
calculated  from  the  ])olarisation  by  inver>'ion  by  Hei-/feld"s 
foiniiila  will  be  .slightly  lowered  and  will  approach  the 
apparent  purity.  (7).  In  beetroot  molasses  the  difference 
between  the  apparent  and  real  purity  is  greater  than  in 
syrups  and  runnings  and  may  amount  to  2  or  3,  the 
difference  increasing  with  increase  in  ash  arising  from 
the  use  of  impure  water  or  the  addition  of  sodium  bi- 
sulphite or  carbonate,  or  when  calcium  salts  have  been 
allowed  to  form.  It  is  rare  to  find  a  difference  in  the 
purities  greater  than  4  and  abrupt  variations  are  greatly 
minimised  by  the  returned  syrups.  (8).  As  in  the  case  of 
juices,  molasses  analysed  by  the  Clerget  inversion  process 
give  a  |iolarisation  always  lower  than  the  direct  polarisa- 
tion ;  the  difference  varies  from  0-8  to  2  per  cent.,  but  may 
reacli  3  per  cent,  even  when  no  particular  method  of 
extraction  of  sugar  has  led  to  concentration  of  raffinose 
in  the  residues.  Here  also  the  formula  of  Herzfcld  should 
be  adopted,  taking  account  of  raffino.se.  The  real  purity 
would  be  lowered  and  would  thus  approach  very  closely 
the  apparent  purity.  (0).  The  real  purities  refer  to  those 
obtained  by  desiccation  under  suitable  conditions  and 
where,  normally,  large  quantities  of  alkali  are  not  present. 
(10).  For  intermediate  products  the  difference  in  the  two 
purities  is  greater  or  less  as  the  product  ajiproachcs 
molasses  in  purity.  In  anj'  case  comparable  results 
necessitate  working  under  the  same  conditions  and  with 
instruments  perfectly  controlled  and  corrected.  When 
the  accuracy  of  the  instruments  is  not  certain,  the  various 
products  should  be  all  brought  to  the  same  density  so 
as  to  obtain  comparative  results.  (11).  It  is  not  advi.sable 
to  calculate  the  apparent  purity  of  molasses  from  the 
specific  gravity  determined  with  the  aid  of  a  H.ask.  (12). 
For  the  control  of  beetroot  sugar  works,  the  apparent 
purity  is  amply  snfficient  to  follow  the  working  and  is 
easily  determined. 

C(ine  su'iar  works. — (1).  The  apparent  jiurity  of  cane 
juice  differs  notably  from  the  real  purity.  (2).  This 
difference  is  clue  to  reducing  sugars  and  organic  matters 
and  ash,  the  latter  largely  iniiiieneiiig  the  Brix  determina- 
tion. (3).  The  reducing  sugars  affect  the  results  more 
when  liEvulose  predominates  over  dextrose.  (4).  A 
cpiantity  of  0-7  to  0-9  of  reducing  sugars  jier  100  c.c, 
rejiresenting  .'j  to  7  per  cent,  on  the  sugar,  alters  the  sugar 
by  0'3  to  0-4.  (.5).  The  purity  may  thus  be  increased  by 
2  to  2-.'i  by  the  presence  of  reducing  sugars  in  sensible 
quantity.  (0).  kt  times  the  effect  of  reducing  sugar  is  nil 
if  it  is  in  small  quantity  and  comes  from  ripe  canes, 
or  the  effect  may  be  even  reversed,  less  sugar  being  found 
by  inversion  than  directly.  (7).  By  desiccation  2  degrees 
of  purity  are  gained  ;  the  total  difference  between  apparent 
puiity  and  real  purity  by  the  Clerget  method  and  desic- 
cation m.ay  thus  reach  5.  (8).  Tlie  composition  df  the 
juice  is  (|uite  different  as  given  by  the  apparent  and  by  the 
real  analysis.  (9).  It  is  chiefly  the  organic  matters  which 
are  greatly  lessened.  (10).  The  app.irent  puiity  of  cane 
molasses  may  be  as  low  as  20  to  22  when  there  is  much 
reducing  sugar  ;  \'erv  often  it  lies  between  30  and  40. 
(11).  The  real  purity  then  increases  very  much,  first  owing 
to  the  reducing  sugar  which  may  eipial  (iO  to  120  per  cent, 
of  the  crystallisable  sugar  and  secondly  by  the  dry  matters 
which  may  reduce  the  a]iparent  Brix  by  8  to  10  degrees. 
Thus  there  are  real  purities  of  12  to  43  with  ap|iarent 
purities  of  27  to  30,  and  48  to  50  corres|>onding  to  37  to 
40.  (12).  The  results  cannot  be  given  so  jireeisely  as  for 
the  beetroot,  the  quality  of  the  cane  being  excessively 
variable.  iJuring  the  same  d.ay's  work  there  may  be  a 
minimum  of  7()-.'>  and  a  maximum  of  So  of  purity,  and  for 
the  same  season  75  and  90  respectively.  Taking  the 
various  sugar  works  of  the  world,  canes  are  worked  hin'ing 
9  to  12  per  cent,  of  sugar,  of  (iS  to  75  of  purity  and  12  to 
20  of  reducing  siir;ars  |icr  100  of  sugar ;  others  have 
constantly  cane  of  13  to  Hi  ami  even  17  per  cent,  of  sugar, 
1  to  3  of  dextrose  per  cent,  of  sugar  and  a  jiurity  of  87  to 
93,  so  that  even  approximate  relations  cannot  be  given 
between  apjiarent  and  real  ]Hirity.  In  view  of  the 
considerable  number  of  operations  necessary  for  the 
analvtical  control  of  the  works,  increased  by  the  necessity 
of  determiuint;  the  rediu  ing  sugar,  it  is  advi.sabl..  to  plot 
results   for   the   different    products   tri-aiihically,    to   show 
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the  apparent  and  n-nl  ]>mity.  (12).  As  for  beetroot 
nioUs'^es,  y<»  also  for  cane  molasses  the  dense  and  emulsified 
condition  ol  cane  molasses  and  the  difficulty  of  removing 
the  contained  air,  renders  the  specific  gravity  method 
naeless  for  deterniininj:  the  apjtarent  purity.  The  saiiu' 
product  may  give  from  74"  to  80°  or  5K)°  Brix.  By 
dilution   a   constant    result    is   attained. — L.  J.  1>K  \V. 

Sugar  house  products  ;    Influence  of  conrenlralion  on  the 
detcrmiiintion   of  the  apparent  degrees  Brix  of  impure 

.     H.  Pellet  and  C.  Fribonrg.     Seventh  Int.  Congr. 

Ap))!.  Chem..  Ixmdon.  lilOO. 

In  the  chemital  control  of  sugar  house  work  tlic  detcr- 
niinatiou  of  the  quotient  of  purity  of  the  various  ])roducts 
neec8.sitates  a  rapid  estimation  of  tlic  total  soliils,  generally 
exiirt-ssed  as  "  degrees  Brix  "  and  determined  by  the 
density.  Tlie  relation  existing  betwein  the  ival  quotient 
of  purity  and  the  apparent  ([uotient  calculated  in  this  way 
shouhl  be  ccmtrolled  from  time  tn  time.  It  has  long  been 
known  that  the  greater  tlie  dilution  of  the  sohition  of 
molasses  » Itich  is  use<l  for  the  determinaticm  of  the  density, 
the  higher  is  the  apjjarent  degife  Brix  when  calculated 
back  to  the  original  molas-ses.  In  establishing  the  relation 
l>etween  the  apparent  |iurity  and  the  real  jjurity,  some 
constant  dilution  of  the  sohition  used  for  the  density 
determination  should  be  .selected  and  ailhered  to,  for 
instance  3  or  li  tin\es  tlie  normal  weiglit  in  3U(I  c.c.,  anil 
the  same  solution  wouhl  serve  for  the  <le1ermination  of 
the  sugar.  In  this  way  the  factor  of  dilution  would  be 
compensated  in  calculating  the  results.  When  small 
quantities  of  water  are  added  to  molas.ses.  the  influence 
of  the  dilution  ou  the  degree  Brix  is  large  ;  it  is  large  also 
when  the  proportion  of  molasses  is  small.  I'or  the  inter- 
mediate concentrati(ms.  letwcen  24  anil  07  grms.  per 
31K)  c.c,  there  is  only  a  difference  of  0')°  Brix  over  the 
whole  range.  In  the  case  of  concentrated  \inas8cs 
deprived  of  nearly  the  whole  of  their  sugar  (e.g.  by  the 
strontia  process),  the  influence  of  dilution  im  the  degrees 
Brix  is  very  much  greater  than  in  the  ease  of  molasses. 
Cane  molasses  show  the  same  relationships  as  beet  molasses, 
and  provided  the  same  weight  of  molasses  be  always  taken, 
the  shght  differences  in  dilution  due  to  variations  in  the 
eom])osilion  of  the  original  substance  have  no  influence. 
The  variation  is  indeed  so  sUght  that  the  results  of 
different  factories,  emiiloying  standard  sjiccharimeters 
and  working  with  .solutions  ranging  from  78  to  120  grms. 
of  molasses  ))ev  300  c.c..  may  be  compared  with  one  another. 
The  dilution  of  the  molasses  for  the  determination  of  the 
density  iKi.ssesses  the  great  advantage  of  enabling  the  air 
to  be  expelled  from  the  solution.  .Molasses,  especially 
cane  molasses,  retain  the  air  very  obstinately  in  their 
concentrated  form  and  serious  errors  may  thereby  arise. 

-J."  F.  B. 

Hydrometer     readings     [Sugar] ;      Influence     of     surface 

tension  on  .     B.  Delaehanal.     Seventh  Int.  Congr. 

Appl.   Chem.,   London,    1909. 

From  experiments  on  the  surface  tensions  of  solutions  of 
pure  sugar  and  molasses,  the  author  concludes  that  the 
Brix  hydrometer,  standardi.sed  by  means  of  solutions  of 
pure  sugar,  gives  values  for  the  apparent  purity  which 
are  sufficiently  accurate  in  the  ease  of  syrups  of  high 
purity,  but  which  may  err  to  the  extent  of  more  than  1  ])er 
cent,  in  the  cases  of  mother  syrups  and  mola.s.ses. — L.  E. 

Sugar   factor;/   and    refinery   products;     Determination   of 

the   dry  substance   in .     H.    Pellet.     Seventh    Int. 

Congr.  Appl.  Chem.,  I>ondon,  liK)9. 

The  procedure  to  be  followed  in  order  to  olitain  satis- 
factory results  in  the  deteruiiiiation  of  the  dry  substance 
is  thus  describe<l  : — A  metal  capsule  of  at  least  80  mm. 
diameter  is  required,  of  small  height,  having  a  lid  with  a 
curved  flap,  a  thin  stirring  rod  and  a  recess  of  the  shape 
of  a  shell  reserved  in  the  interior  for  weighing  out  the 
substance  to  be  dried.  A  measured  quantity  of  jMiwderiil 
pumice,  sainl.  or  bibulous  pa|H-r.  always  thi'  same  for 
capsules  of  the  same  size,  and  amounting  to  iU,  12,  15 
or  2(1  grms.  for  cajisules  of  90  mm.,  should  be  taken.  A 
quantity  of  the  substance  is  weighed  out  into  the  shell- 
shaped  recess,  equivalent  in  dry  substance  to  not  more 


than    10  per  cent,   of  the  weight  of  pumice  einployedl 
Ten  c.c.  of  boiling  water  are  then  added  to  dissolve  th 
substance  and  distribute  it  equally  throughout  the  pumice  | 
The  capsule  is  placed  in  the  oven,  previously  heated  l 
105° — lot)"  ('.,  and  maintained  at  a  constant  tem|ieraturc  j 
The  first  weighing  is  made  aft»r  3  or  4  hours,  and  weighing  f 
are  repeated  at  intervals  of  half  an   hour  until  two  ar 
concordant    within    3 — 4    mgrms.  ;     when    everything  i 
projierly  prepaii'd  the  second  and  thinl  weighings  shouk 
agree.     The    capsules    should    be    cooled    in    thuniughl;! 
efficient  desiccators  aiul  not  left  too  long  before  weighing' 
they  should  be  weighed  with  their  covers,  and  as  rapiiQ*;. 
as  possible,   the  weights  being  pn-viously   placed  on  ttiJ 
pan.      Acid  substances,  such  as  cane  pixiducts,  shouU  bl 
neutralised  with  a  droji  of  ammonia   before  drying.     Sub 
stances     which     are     exceptionally     alkaline     should     b 
neutralised,   or  nearly  .so.        In    the  ca.se  of  liquids,  Ik  , 
substance  should  never  be  measured,  only  weighed.       All 
determinations  should  be  made  in  duplicate  together  witll 
a  blank  exiKriment  with  pure  sugar,  dissolveil  and  •■--  ■ 
ill    the  same   manner  as   the   test    substance.     In  gp 
cases  the  substance  may  be  dried  in  a  current  of  diy  ti^ 
at  a  temperature  below  100°  C. — J.  F.  B. 

Ash   in  sugar  and  syrups  ;    Determination  of 
estimation     of     the     ehctrical     conductivity.     H. 
Seventh  Int.  Congr.  Ajipl.  Chem.,  I./ondon,  I'.Htlt. 

The  method  described  gives  a  simple,  rapid,  and  lu'cunt^ 
means  of  estimating  the  ash  in  .sugar  house  samiilc^ 
For  practical  jnirposes  it  may  be  considered  that  sugar  ii 
solution  is  a  non-electrolyte,  and  that  the  conductivlK-A' 
of  impure  sugar  solutions  is  due  to  the  organic  and  innmiii'^^ 
salts  present.  If  in  a  series  of  samples,  solutions  of  th* 
same  concentration  are  made,  the  resistances  of  th> 
•solutions  are  inversely  proportional  to  the  amount  " 
salts  present.  The  resistances  are  measured  by  Kohl 
rausch's  method  of  using  an  alternating  current  belKwt 
platinum  electrodes.  The  apparatus  required  col 
of: — 1.  Accumulator  of  two  cells.  2.  Inducticuicoilg!' 
a  clear  high  note.  3.  Bridge. — A  resistance  of  2(X)  o1 
is  placed  in  each  of  two  of  the  proportional  arms,  whi 
the  resistance  to  be  measured  and  a  resistance  box  OCOQ] 
the  two  other  arms.  4.  Kesistance  cell. — This  should 
*'  continuous  "  in  the  same  sense  as  the  "  contini 
tube  '■  for  the  polariseope.  The  electrodes  are  of 
platinum  foil  attached  to  wires  fused  into  glass  tal 
which  are  fillcfl  with  mereury  for  making  connection 
the  bridge.  The  electrodes  should  be  platinistvl  as  di 
by  Kohlrausch.  The  cell  is  placed  in  a  water  bath  kepj 
at  a  constant  tcmpcialure.  and  is  ]irovided  with  an  ebonili 
cover  through  which  pass  the  two  tubes  of  the  clcctrodo 
and  a  small  funnel.  The  lower  end  of  the  cell  is  contilimi 
into  a  tube  jiassing  through  a  rubber  cork  in  the  botton 
of  the  water  bath.  The  tube  is  closeil  by  means  of  a  piw' 
of  india-rubber  tubing  and  a  sjiring  c-lip.  The  'eel 
constant  "  of  the  cell  used  is  about  0-38.  and  is  delermin" 
by  using  a  -V/ltHl  .solution  of  potassium  ihloridt 
.").  Resistance  box  with  resistances  of  I,  2,  3,  4,  10,  20,  etc 
to  4000  ohms.      (i.   Telephone. 

The  temperature  of  the  water  bath  and  solutions  whri 
tested  must  be  kept  at  20°  C.  The  cell  is  rinsed  ou 
about  three  times  with  the  solution  and  then  liUol  «l»»y 
to  the  same  height.  On  ))a.ssing  the  current  from  the  cm 
a  loud  note  is  heard  in  the  telephone.  When  the  resixt 
anee  in  the  box  is  adjusted  to  equal  that  of  the  solutiet 
in  the  cell,  the  sound  de<'rea.ses  to  a  minimum.  .Althougl 
the  sugar  in  the  solutions  may  be  reganleil  as  nmi 
conducting,  variations  in  the  amount  of  sugar  in  a  solulim 
affect  the  conductivity  of  the  salts  iire.sent.  The  disturbini 
inlluence  of  differences  in  the  amount  of  sugar  presen 
can  be  removed  iiy  always  making  the  solutions  of  alxiu 
the  same  density.  Taking  a  .series  of  sugam  of  abou 
the  .same  quality  containing  fnim  2  to  ,">  jier  cent,  of  anh 
,">  grms.  of  each  are  dissohcd  in  distilled  water,  made  ii| 
to  lot)  c.c,  and  the  resi.stancca  of  the  .solutions  determine" 
at  20°  C.  Then  the  resistances'expressed  in  ohms  mulli 
jilii^l  by  the  jn'reentage  of  ash,  as  deterniimHl  grmi  i 
metrically  in  the  usual  manner,  gives  appnixinialely  • 
constant  product, 

( tlims  X  \Ki  cent,    a.sh  =  Constant. 
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[aving  found  the  mean  constant  by  a  short  series  of 
3  eriments,  the  figure  so  found  serves  for  the  deter- 
[  lation  of  the  ash  in  other  samples  of  similar  sugars 

in  the  resistance  of    their  solutions  is    determined    in 

same  manner  in  the  same  cell. 

Constant  -h  ohms  =  per  cent.    ash. 

he  amount  of  ash  so  ascertained  agrees  well  within 

limits   of   permissible   error   with   that   found   gravi- 
rically. 
n   the   case   of   molasses   the   samples   are   diluted   to 

B.,  and  2  grnis.  are  taken  and  made  up  to  100  c.c. 

the  constant  determined  as  in  the  case  of  the  sugars, 
astead  of  using  the  same  weight  of  all  samples  of  sugai's 

syrups  and  expecting  to  get  a  simple  method  of 
ulating  the  ash  from  the  resistance  of  the  solutions,  if 
)  is  taken  to  bring  the  conditions  of  series  of  each 
i  into  harmony,  the  ratio  between  resistance  and  the 
)unt  of  ash  may  be  determined  in  a  limited  number  of 
iples,  and  the  factor  so  obtained  employed  for  the 
mation  of  ash  in  further  samples  of  approximately  the 
le  composition.  Once  the  conditions  and  constants 
ascertained,  the  estimation  of  the  ash  can  be  far  more 
ly,  accurately  and  quickly  made  than  by  the  gravi- 
lic  method.  Very  little  experience  is  required  to  get 
dts  well  within  the  limits  of  the  gravimetric  method, 

when  the  apparatus  is  in  order  an  estimation  can 
ly  be  made  in  less  than  ten  minutes. 

erf  svgar  :    liifluenci    of  chirificalion  on  the  valuation 

f   raw   siif/a's    mid    mckrs.irs   contaiitiiuj .      Tl.    C. 

Mnsen  Geerlig.s.  Seventh  Int.  Congr.  Appl.  C'hem., 
/)ndon,  1909.  Internat.  Sugar  ,T.,  1909,  II,  27U— 
81. 

author  recognises  that  basic  lead  acetate,  both  in  the 
state  and  in  solution,  piecipitates  a  jiart  of  the 
ically  active  constituents  from  raw  cane  sugars  and 
iasses.  more  particidarly  if  it  is  used  in  excess.  In 
present  state  of  our  knowledge,  however,  he  advises 
continued  use  of  tliis  reagent  for  the  clarification 
such  solutions  for  the  purpose  of  their  polarinictric 
emiination,  with  the  ])recaution  that  only  the  niini- 
m  amount  necessary  for  obtaining  a  distinct  reading 
added.  He  further  suggests  that  solutions  of  sugars, 
iasses,  etc.,  in  which  it  is  desired  to  determine  the 
:rt  sugar  (dextrose,  or  reducing  sugars),  should,  if 
iline  (to  phenolphthalein).  be  neutralised  with  acetic 
1  and  the  neutral  or  acid  solution  be  clarified  with 
1  subacetate,  the  excess  of  the  lead  salt  being  removed 
n  the  filtrate  by  the  addition  of  sodium  carbonate, 
ium    sulphate,    or    other    suitable    precipitant. — .1.  A. 

rification   with   bask   lead   acetate   solution  ;    Influence 

f  ,   on   the    valuation   of   sugar   products   and   the 

elalimi  hetioeen  the  amount  oj  lead  added  and  timt 
<recipitated.  L.  Eynon.  Seventh  Int.  Congr.  Appl. 
!hem.,  London,  1909. 

PEKIMEKTS  have  been  made  to  determine  the  influence 
ncreasing  quantities  of  basic  lead  acetate  .solution,  of 
iwn  lead-content,  on  (a)  the  direct  polarisation,  (h) 
sucrose-content  determined  by  Clergct's  method, 
i'l  the  reducing  sugar-content,  of  samples  of  jaggery 
iir  and  Cuban  molasses.  The  lead-contents  of  the 
itied  solutions  were  also  determined,  the  weights  and 
centages  of  lead  precipitated  being  calculated  there- 
11.  Jngcjery  sur/ar  :  52-00  grms.  of  the  sugar  were 
"h'  (1  in  water,  treated  with  a  known  volume  of  basic 
I  a.  (tate  solution  (containing  210-36  grm.s.  of  lead  per 
•).  and  1  c.c.  of  alumina  cream,  the  whole  being  made 
tri   200   c.c.    and    filtered  ;     the   filtrate  was  used  for 

above-mentioned  determinations.  Sixteen  such 
"■riments  were  made,  the  quantities  of  lead  solution 
led.  ranging  from  2  to  50  c.c.  (S  c.c.  were  sufficient  for 
inary  analysis).  It  was  found  that  with  increasing 
ntities  of  the  lead  solution,  the  direct  polarisation 
•  I  '  il.  the  inversion  polarisation  decreased  {i.e.,  became 

1  t  \  o-rotatory).  and  the  reducing  sugar-content 
reased.  The  figures  for  the  sucrose-content  showed 
increase,  but  this  was  small  in  comparison   with   the 


other  variations.     The  following  table,  giving  details  of 
experiments,  3,  4,  12,  and  16,  illustrates  these  results  : — 


Volume 

Wt.  of  lead 

Percent- 

of lead 

Direct 

.Sucrose 

in  ppt.  from 

age  of 

Keduciug 

SolutiOQ 

polar- 

per cent. 

52  grms.  of 

lead 

sugar 

added. 

isation. 

(Clerget). 

sample. 

pptd. 

per  cent.* 

grms. 

3         6  c.c. 

73-2» 

76-0 

1-1542 

91 

9-7 

+ 

8  c.c. 

rs-r 

76-1 

1-4570 

87 

9-6 

12 

26  c.c. 

74-0° 

76-3 

3-2978 

60 

9-1 

16 

50  c.c. 

7i-V 

76-5 

4-7364 

45 

8-5 

•  The  percentage  of  reducing  sugar  as  found  from  the  unclarifled 
solution  was  10*2. 

These  results  are  in  harmony  with  Prinsen-Geerligs' 
statement  that  la<viilose  is  partially  ))recipitated  (and  also 
dextrose,  but  to  a  much  less  extent)  with  the  non-sugar 
by  basic  lead  acetate.  Special  experiments  showed  that, 
of  the  increase  in  the  value  for  sucro.se — 0-5^ — about 
0-1°  to  0-2''  was  due  to  the  influence  of  the  lead  left  in 
solution  on  the  rotation  of  the  sucrose.  Further  experi- 
ment sliowed  that  the  remaining  increase  of  0-3  to  04° 
was  not  due  to  optical  alteration  of  the  non-sugar  during 
inversion,  and  it  appears,  therefore,  that  this  increase 
was  due  to  the  increased  volume  of  the  lead  precipitate. 
The  weight  of  lead  is  an  approximate  measure  of  the  weight 
of  the  precipitate  containing  it.  The  table  shows  that 
the  amount  of  precipitate  obtained  with  0-8  c.c.  of  lead 
solution  was  comparatively  small,  and  that  the  precipitate 
obtained  with,  .say,  8  c.c.  of  lead  solution  (the  amount 
required  for  clarification  in  an  ordinary  analysis)  could  not 
cause  an  eiTor  of  more  than  0-1°  to  0-2°. 

Guban  wnkisses. — 26-00  grms.  of  sugar  were  weighed  out 
in  each  experiment,  the  clarified  solution  being  made  up 
to  200  c.c.  Eleven  experiments  were  made ;  the 
following  table  gives  the  details  of  experiments  2  and  11  : — 


Volume 
of  lead 
solution 
added. 


15  c.c. 
60  c.c. 


Direct 
polar- 
isation 
x2. 


32-3° 
35-9° 


:  wt.  of  lead 
Sucrose  in  ppt.  from 
percent.;  26  grms.  of 
(Clerget).       sample. 


39-25 
40-0 


grms. 
2-374« 
5-7300 


Percent- 
age of      Keduciug 
lead      '     sugar 
pptd.    1  per  cent.t 


76 
45 


12-5 
10-6 


t  The  percentage  of  reducing  sugar  as  found  from  the  unclarifled 
solution  was  13-9. 

Cane  ///oto.s.ie*  ,•    Analysis  of  .     A.   R.   Ling  and   G. 

McLaren.     Seventh  Int.   Congr.  Appl.  Chem.,    London, 

1909. 
The  authors  state  that  the  observations  of  Eynon  (see 
preceding  abstract)  that  defecation  vfith  basic  lead 
acetate  has  little  influence  on  the  sucrose  per- 
centage as  determined  by  Clerget's  method,  which  is 
therefore  a  value  of  considerable  accuracy,  is  borne  out 
by  the  close  agi'eement  which  they  find  between  the 
percentage  of  sucro.se  as  determined  by  Clerget's  method, 
and  by  the  copper  reduction  method  (volumetrically) 
from  the  difference  in  the  reducing  power  before  and  after 
inversion  (see  Ling  and  Rendle.  this  J.,  190.").  7.")3).  The 
maximum  difference  would  appear  to  be  3  jicr  cent., 
reckoned  on  100  parts  of  sucrose  :  liut  usually  it  is  much 
less  than  this.  Considering  the  impure  nature  of  the 
commercial  product  in  question,  large  differences  might  be 
expected,  and  bearing  in  mind  the  fact  that  in  principle 
the  two  methods  are  quite  distinct,  the  agreement  must  be 
regarded  as  satisfactory.  The  Clerget  results  are  generally 
the  higher.  This  is  doubtless  due  to  the  volume  occupied 
by  the  lead  precipitate  which  Eynon  shows  to  bo  of  some 
influence. 

Bacjas.ie  ;  Analysis  of .       D.  L.  Davoll,   jun.   Seventh 

Int.  Congr.  Appl.  Chem.,  London.  1909. 
A  COMPARISON  of  the  alcoholic  and  the  aqueous  extraction 
methoils  for  the  determination  of  sugar  and  lilire  in 
bagasse.  It  is  found  that  Ijy  the  alcoholic  method  moro 
sugar  is  extracted  from  baga.sse  than  by  Cieerligs"  aqueous 
metliod.    provided    the    liagasse    is  cut    up    fine    enough  : 
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also  thiit  the  fibre  detormiiiation  gives  a  lower  figure  bv 
this  method  when  hoth  determinations  of  sugnr  and  fibre 
are  made  in  one  operation.  In  using  the  aleohol  method 
the  results  for  ash  and  protein  are  higher  than  with  tlu- 
aqueous  method.  It  is  shown  that  the  reason  the 
alcoholic  extraction  does  not  romovo  the  sugar  from  a 
coarsi'  baga.tse  is  due  either  to  the  ineflieieiicy  of  the 
solvent  or  to  the  precipitation  of  optically  active  non- 
siigai-s,  but  that  it  i.s  not  due  to  the  pas.sage  of  the  aleohol 
through  the  l>aga.s.se  in  set  channels,  since  continual 
extraction  iiltiniately  removes  all  the  sugar.  The 
preliminary  study  is  begun  upon  the  method  of  sampling 
and  sub-sampling  baga-sse  at  the  mill,  showing  where  the 
errors  ordinarily  made,  occur.  It  ia  also  shown  that 
formaldehyde  cainiol  be  depended  upon  tii  preserve 
bagas.se. 

Swjur  and  corn  [maize]  syrup  [starch  glucose)  as  raw 
nmlermh  /or  the  conlectioncry  and  presirns  lndu>-trk«. 
L.  K.  Kosiley.  Seventh  Int.  Congr.  Appl.  Cheni.. 
London,  1009. 

The  author  endeavours  to  bring  to  the  notice  of  sugar 
refiners  and  corn  synip  nianiifactiirirs.  the  ri'ipiirements  of 
confectioners  and  jam  anil  marmalade  maLers.  as  regards 
the  proiiertics  of  sugar  and  corn  syruj)  as  ra«  materials. 
Tests  are  given,  to  which  such  .sugai's.  etc..  would  lie 
subjected  in  jam  and  confectionery  factories  bcfcire  they 
could  be  passed  as  suitable,  and  itis  jiointed  out  that  the 
ordinary  tests  by  [Kilarimeter.  cu|)rie  reducing  |x)Wer. 
and  refraetometcr  arc  useless  to  eonfecticmers.  as  all 
sugars  used  are  of  the  highly  refined  type,  jiolarising 
over  i1!l-!)iicr  cent,  of  sugar.  The  lli-st  test  iised  consists  in 
heating  the  sugar  with  water  and  ]Hilassinm  bitartrali^ 
to  Ki.'J-  C.  (!reat  diflerence.s  are  found  to  exist  in  highly 
refined  ty])es  of  sugar  when  subjected  to  this  test.  Sugars 
polarising  over  »!)•!)  per  cent,  sugar,  and.  indeed,  showing 
practically  no  difference  under  ordinary  analytical  tests, 
will,  in  some  ca.scs.  turn  dark  brown,  and  in  othein 
remain  lemon  yellow  or  nearly  white.  The  author  then 
suggcst.s  ]x)ssible  reasons  for  these  results,  jiointing  out  that 
the  formation  of  invert  sugar,  by  the  iiota.ssium 
bitartrate  does  not,  under  the  conditions  emiJoyed  in  the 
test,  affect  the  colour.  The  suggestions  are  :— («)  Slight 
alkalinity  of  the  sugar,  (h)  Presence  of  minute  traces 
of  nitrates  causing  oxidation,  (c)  Liberation  of  an  organic 
acid  at  Ki.S"  C.  or  slightly  under,  (d)  Preparation  of  the 
sugar  in  certain  refineries  where  the  water  su))j)ly  contains 
a  high  amount  of  organic  im])urity.  (<)  The  presence 
of  sulphates  in  small  amounts.  The  author's  expi'ri- 
ments  point  to  the  last  named  as  the  principal  cause 
of  the  darkening  effect. 

The  xecond  (est  to  which  highly  refined  sugars  wouM  lie 
.subject<d  by  mannfacturing  confectioners  consists  in  the 
ability  of  these  sugars  to  grow  crystals  on  fon<lants,  or  other 
confectionery.  The  confectionery  is  iiackcd  in  sieves  in  a 
galvanised  iron  tank,  and  covered  with  a  Tl-l'i  per  cent, 
solution  of  tho  sugar  to  bo  tested.  The  whole  is  then 
allowed  to  stand  for  three  hours,  after  which  the  sugar 
.solution  is  run  off.  Widely  marked  differences  will  be 
shown  in  llw  ca.xc  of  this  lest. even  by  highly  relincl  sugars 
sent  out  by  various  well-known  firms,  and,  although  the 
sugars  may  be  of  jirecisely  similar  gratles,  .sonic  will  give 
a  fine  brilliant  well-marked  cry.stal,  while  others  give 
nothing  more  than  a  coating  destitute  of  any  sparkling 
or  well-defined  crystals.  The  author  bi^lieves,  as  a 
result  of  experiments  made  by  himself  and  others,  that  the 
power  of  crystallisation  exhibited  by  certain  highly  refined 
sugars  when  compared  with  others  of  a  similar  grade, 
must  be  due  to  some  purely  jihysical  character,  and  not 
to  a  chen)ieal  one.  A  gran'ulaleil  sugar  which  exhibited 
excellent  powers  of  crystallisation  was  disnitcgrateil  and 
sifted  through  fine  s'ilk.  Iheriby  being  riMluced  to  a 
very  fine  powder,  and  it  was  foimil.  on  again  applying  the 
above  lest,  that  ils  power  of  crystallisation  «"a8  very 
much  impaire<l.  It  would  appiar' then  that  the  ability 
of  a  solution  of  refineil  sugar  to  withstand  a  temperature 
of  163°  C,  without  darkening,  and  its  crvslallising  powi  r. 
constitute  two  of  the  most  warching  tests  which  can  b.' 
applied  to  it,  and,  as  confectionery  sijis  slniost  entin-ly 
according    to    it.s    ap|K'aranee,    both     tests    are    of     the 


greatest  moment  to  the  manufacturing  confectioner,  \ 
is  one  of  the  refiners"  largest  customei-s.  T!u'  author  ' 
also  given  some  details  concerning  e<mf<Hlinuers'  syrup 
the  blueing  of  sugai-s  and  com  syrup  (stan-h  glucos 
with  ultramarine,  and  tho  presence"  of  sulphurous  bc 
and  sulphites  in  corn  syrup. 

Dexlrov,  l(ernlo.'<t,  and  mnlloti'  ;   .Solution  di  nxili,j,  of 

A.  H.  Ling,  L.   Kynon.  and  .1.  H.  1-ane.     Seventh  In 
Congr.  Appl.  Chem..  lyindon.  liH)9. 

The  uiithoi-s  have  prejiared  the  thivc  sugars  abev 
named  in  a  state  of  high  purity,  the  criterion  of  the  lall 
being  constancy  of  specific  rotatory  power  under  slandsi 
conditions  of  teiiiiH'ratui-e  and  concentration.  The  follii\ 
ing  values  were  obtained  with  the  final  prixlucts.  exiircB,«i 
in  each  case  on  the  anhydrous  sugars  : — Dextrose  [oJd  IT 
-■-o-2'-2'  (c  =  10),  la'vulose  [ajn  18-5°  =  -  KiHT  (c_lr 
maltose |a]n  17-5"  =  +  I."??-"!!' (c=.'>-7).  The six^eilic graWli 
of  solutions  of  these  pix-parati<ms,  varying  in  lom-e 
trations  from  c  =^  1  to  c  =  24,  have  been  determinrd 
duplicate.  The  results  practically  confirm  those  of  Bm« 
Morris,  and  .Millar  (Chem.  Soc.  Trans..  1807.  71.  7 
27fi  ;  this  .1.,  I,S!)7,  I(i(i),  and  the  excuse  for  publishir 
thein  rests  mainly  on  the  fact  that  the  purity  of  t| 
various  sugars  employed  is  beyond  all  rpiestion,  "and  th 
a  considerably  larger  number  of  delcrniinations  ha' 
been  made.  Brown  and  .Morris  {lor.  ril.)  co-orrlinati 
the  specific  gravities  of  the  sugar  solutions  and  the  oofi 
sponding  solution  densities.  In  this  way  they  exprtn 
their  results  in  the  form  of  a  curve.  The  aiilhora  poi 
out  that,  allbougb  the  actual  law  may  be  a  curve,  for  i 
practical  iHirjioses,  the  ix-sults  may  1h'  reprewnti 
graphically  by  a  straight  line. 

In  the  following  tables  containing  the  mean  resulta: 
Column   .•V  gives  the   weight   of  dry  substance  taken. 
Column  H  gives  the  total  weight  of  solution. 
Column  C   gives  the   s[)ecifie   gravity  of   the   solution 

15-5°  C„  rcfeiTed    to  water    at    the    saiiia  tn 

|»raturc,  ^ 

Column  1)  gives  the  grams  of  sugar  jK'r  l(R)  rcputod 

(fiuid  grams  at  15-5^  ('. ). 
Column  K  gives  the  divisor  for  the  lalculation  of 

of  sugar  per  100  reputed  c.c.  from  tho 

gravity. 
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Vcxlrose, 

A. 

B. 

C. 

D. 

0-»992 

48.7130 

1007-97 

2-0675 

1 -00.14 

48-1702 

1008-08 

2-n»ii9 

l-9«!ll 

riO-4600 

1015-46 

4-(i;43 

»-noii;< 

51 '4028 

1022-90 

5-u;o-'i 

4-OI7B 

.11-5618 

1030-72 

8-(l:!ll 

4-9H77 

!il-8SS2 

1038-26 

10-onis 

5-9990 

52-5148 

1045-61 

11-9444 

7-0(ll2 

52-«845 

1053-38 

I3-911S4 

7-9990 

52-8802 

1061-13 

I6-()51.1 

«-001!i 

r.)-H225 

1008-63 

18-0398 

11-9SIU 

5:i-o;u4 

1070-03 

20-0 1S2 

ll-ooni! 

.Vt-«410 

1084-00 

22-1483 

11-9125 

&3-3uao 

1092-42 

24-4141 

t 

Lievulose. 

4 

A. 

v.. 

r. 

1). 

K. 

1-1040 

51-2864 

1008-55 

2-1710 

m 

•2-01 21 

50-9296 

1016-76 

4-0130 

3-01'J5 

5l-38'28 

1023-54 

6-0008 

4-0,VJ8 

52-"«96 

1031-05 

7-9  ISn 

3-9982 

51-5144 

1031-36 

8-04>47 

5-00-20 

51-9567 

1039-18 

10-0044 

..■  *.'■ 

5-9136 

52-7690 

104SS3 

11-7202 

S-Klli 

rt-908& 

62-6476 

1054-73 

14  0-207 

S-904 

8--2M76 

54-7342 

1062-78 

16-0922 

J-9II1 

8-9952 

63-2702 

1070-43 

18-0753 

3-HVA 

10-0312 

54-(i;o8 

1077-80 

10-9949 

,1-si«i 

11-0257 

64-3534 

1085-57 

22-0211 

J.»srt 

11-6614 

52-9094 

1093-65 

24-1021 

V»\ 
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Maltose. 


A. 


B. 


B. 


0-9422 

1-9977 

3-1074 

3-8939 

5-0569 

5-9907 

7-0032 

7-9710 

8-0323 

8-9098 

8.9132 

10-0734 

10-9333 

11-7828 


50-1806 
50-9160 
51-3990 
51-4710 
52-2945 
53-6860 
52-8330 
53-4580 
52-9998 
63-2972 
53-2600 
53-7766 
53-5393 
54-2558 


1007-46 
1015-66 
1024-31 
1030-54 
1039-34 
1045-63 
1054-63 
1061-78 
1062-87 
1069-84 
1069-91 
1078-76 
1086-47 
1092-35 


1-8916 

3-9850 

6-1926 

7-7963 

10-0504 

11-6680 

13-9795 

15-8319 

16-1081 

17-8847 

17-9052 

•20-2073 

22-1869 

23-7227 


E. 


3-944 
3-930 
3-926 
3-917 
3-914 
3-911 
3-908 
3-902 
3-903 
3-905 
3-904 
3-898 
3-897 
3-893 


trch  ;  Short  revieio  of  our  Icnoivledge  of .     A.  P^.  Ling. 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 
E  author  draws  attention  to  the  meagre  information 
•en  on  starch  in  the  general  treatises  on  organic 
imistry,  which  he  ascribes  to  the  fact  that  it  is  a  colloid, 
jlass  of  substances  to  which  laws  as  j'et  undiscovered 
ply  in  addition  to  those  known  in  conjunction  with 
/stalloids.  He  points  out  that  the  view  that  the 
Tch  molecule  may  be  represented  by  such  a  formula 
(CjHioOj)!!  is  erroneous,  since  starch  like  all  other 
lysacchariclcs  must  be  derived  from  the  monoses  by  a 
Dcess  of  dehydration  and  condensation.  Polysaccharides 
ly  accordingly  be  represented  by  the  general  formula 
jHijOsln —  n— l(F.O),  which  in  a  mathematical  sense 
identical  with  that  proposed  bv  H.  Kiliani  (Chem. 
it.,  1908.  32,  .31)6).  namely  (CsHi/lj),!  -  H.,0.  Since 
)  value  of  n  in  the  higher  polysaccharides  is  a  high  one, 
is  not  surprising  that  the  results  of  the  elementary 
alyses  of  starch  agree  closely  with  the  limiting  formula 
H10O5  of  the  text-books.  The  work  of  Ternbach  on 
lylocoagulase  and  that  of  Macinenne  and  P>ous  is 
;arded  as  indicative  that  starch  is  a  mixture  of  poly- 
icharides  of  different  complexity,  but  of  similar  type, 
■e  author  regards  the  molecule  like  that  of  all  colloids 
mobile  and  as  a  physiological  rather  than  a  chemical 
tity.  He  is  unable  to  accept  the  existence  of  the 
called  amylopectin  of  Macpienne  and  Roux  as  estab- 
hed,  resting  as  it  does  on  purely  circumstantial  evidence. 
Dealing  with  starch  hydrolysis,  the  author  regards  the 
called  No.  8  equation  of  Brown  and  Heron  as  untenable, 
2n  in  the  form  in  which  it  is  ]:>rcsented  by  Brown  and 
liar,  who  make  jirovision  for  the  now  known  reducing 
wer  of  the  so-called  stable  dextrin,  thus  : — 

100Ci,H,„O,„-i-81H,O= 
80C„H,,Oi;-H(C6Hic.O5)3,-C„H,,Os, 

published  work  with  J.  L.  Baker  having  shown  that  the 
lount  of  maltose  obtainable  from  a  starch  conversion 
rried  down  to  this  limit  is  much  less  than  indicated  by 
J  equation,  and  that  malto-dextrins  sohible  in  SO  per 
it,  alcohol  are  present.  The  author  points  out  also 
It  although  when  starch  paste  is  treated  with  malt 
tract  at  55°,  the  constants  of  the  products  ultimately 
tee  with  those  of  maltose,  other  bodies,  notably 
niewsky's  dextrinose,  can  be  isolated.  He  cannot 
;ept  the  conclusion  of  E.  Fouard  (Compt.  rend.,  1909, 
5,  502;  this  J.,  1909.  433)  that,  because  starch  in 
ution  when  treated  with  increasing  quantities  of  alkali 
Is  in  rotatory  power  until  the  constant  of  maltose  is 
iched,  starch  is  therefore  to  be  regarded  merely  as 
idensed  maltose.  It  is  well  known  that  under  some 
iditions  dextrose  is  a  product  of  the  hydrolysis  of  starch 
j  diastase  which  enzyme  does  not  hydrolyse  maltose. 

'irch;     Hydrochloric    acid    extraction    method    for    the 

pohrimetric  determination  of  .     L.  T.  Thome  and 

E.    H.    Jeffers.     Seventh  Inter.   Congr.    Appl.    Chem., 

'London,  1909. 

this  method,  originally  proposed  by  Dubrunfaut, 
d  modified  by  Effront,  Ost.  Lintner  and  others,  the  main 
arces  of  enor  are  the  rislv  of  hydrolysis  if  the  acid  be 
>  strong  or  the  temperature  too  high,  and  the  risk  of 
perfect   extraction   or  of  partial   reprecipitation   if  the 


acid  be  too  dilute  at  any  period  of  the  operation.  .The 
authors  have  obtained  the  best  results  by  the  following 
modified  process.  Five  grammes  of  material,  previously 
reduced  to  the  finest  possible  state  of  division,  are  placed 
in  a  mortar  and  triturated  ■with  successive  small  additions 
of  water  till  the  mixture  just  ceases  to  cling  to  the  pestle - 
in  lumps.  This  generally  requires  less  than  20  c.c.  of 
water.  Hydrochloric  acid  of  sp.  gr.  bl5  is  then  added, 
with  continued  trituration,  in  portions  of  about  5  c.c. 
at  a  time,  mitd  the  mass  first  swells  up  into  a  jelly  and 
finally  breaks  down  into  a  somewhat  viscous  liquid.  This 
requires  about  twice  as  much  acid  as  the  water  first  used. 
unless  the  original  material  contained  much  moisture, 
when  the  quantity  of  acid  required  is  somewhat  greater. 
The  mixture  is  allowed  to  stand  for  about  10  minutes  and 
is  then  transferred  to  a  200  c.c.  calibrated  flask,  into  which 
has  been  jireviously  measured  10  c.c.  of  a  4  per  cent, 
phosphotungstic  acid  solution  and  20  c.c.  of  hydrochloric 
acid  of  sp.  gr.  1.15.  The  mortar  is  rinsed  with  dilute 
hydrochloric  acid  (sp.  gi-.  1.1)  and  the  whole  made  up 
to  2(10  c.c.  with  dilute  (l-l)acid.  After  mixing,  the  contents 
of  the  flask  are  transferred  to  a  wide-necked,  stoppered 
bottle  and  thoroughly  shaken  (or  placed  in  a  centrifugal 
macliine)  till  a  weil-defined  Hocculent  precipitate  is 
obtained  and  the  supernatant  liquid  is  fairly  clear.  After 
filtration,  the  polarimetric  reading  of  the  solution  is  taken. 
With  a  200  mm.  tube,  the  Schmidt-Haensch  scale  and  white 
light,  the  percentage  of  starch  is  given  by  the  formida 
Rx40 
^^  11-6 
With  this  method  the  concentration  of  acid  never 
materially  exceeds  or  falls  below  a  sp.  gr.  of  I'l, 
danger  of  hydrotysis  or  precipitation  is  obviated,  and  very 
accurate  and  reliable  results  are  obtained.  The.  process 
may  be  very  conveniently  and  safely  used  in  the  deter- 
mination of  "starch  in  cereals,  including  malt,  and  may  be 
employed  as  a  check  on  malt  extract  determinarions. 

Starches  ;    New  microchemical  distinction  between  rije  and 

wheat    .     W.    Lenz.     Seventh    Int.    Congr.    Appl. 

Chem.,  London,  1909. 
If  a  trace  of  rye  starch,  in  a  hanging  drop  of  a  solution  of 
1  part  of  sodium  saUcylate  in  11  parts  of  water,  is 
examined  under  200-fold  magnification,  at  the  ordinary 
temperature,  it  will  be  found'  that  after  the  lapse  of  an 
hour  (more  distinctly  after  24  hours),  most  of  the  large 
granules  have  swollen  ;  only  a  small  part  resists  the  action 
of  the  salicylate,  and  still  shows  the  polarisation  cross 
between  crossed  nicols.  In  the  case  of  wheat  starch,  only 
a  few  of  the  large  granules  become  swollen  ;  after  1 — 24 
hours,  the  outline  of  the  unswollen  wheat  starch  granules 
is  sharply  defined,  and  the  granules,  unlike  those  of  rye 
starch,  do  not  become  flattened  (starch  of  any  kind  which 
has  been  altered  by  storage  in  a  moist  condition,  swells 
on  treatment  with  the  saliejdate  solution).  Barley-  and 
millet-starches  only  swell  to  a  small  extent.  Only  a  few 
of  the  granules  of  oats-,  maize-,  rice-,  potato-,  bean-,  pea- 
lentil-,  and  arrowroot  starches  become  swollen. — L.  E. 


Constituents     of 


Euratorium     rebaudiantim.     Dieterich. 
See  XX. 

Patents. 

Beet   slices  ;    Process  for   the   preservation    of  hot-pressed 

.     H.  Hoppe.     Ger.  Pat.  210.554,  Dec.  11.  1907. 

The  beet  slices  from  the  diffusion  process  after  being 
pressed  are  immediately  cooled,  for  example  by  means  of 
a  current  of  air  in  a  rotating  drum,  in  order  to  preserve 
them  from  fermentation  or  putrefaction  dunng  trans- 
portation to  the  silos. — A.  S. 

Boilinq  sugar  and  the  lilce  :    Machine  for  -—■^-   S- 

Baker.  London.     Eng.  Pat.  11.845,  -lune  1,  1908. 
See  Fr.  Pat.  392,948  of  1908  ;  this  J.,  liTOG,  103.— T.  F.  B. 

Gvm.   [tragasol];    Extraction   of  .     P.    C.   D.    Castle, 

Bebington.  Assignor  to  Gum  Tragasol  Supply  Co., 
Ltd.,  Hooton.     U.S.  Pat.  924,319,  -June  8,  1909. 

See  Eng.  Pat.  10,822  of  1905  ;  this  J.,  1906,  944.— T.  F.  B. 
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Alcohol ;    JJanu/acturing  tax  on  in  France.     Board 

of  Tr.  J.,  Juno  24.  1909.     [T.R.] 

A  Presidential  Decix'c  (sanctioned  by  tlic  Ijiw  of  the 
24th  iHoonil)Pi'.  IIHJS)  lixis  the  rate  of  tlic  nianiifactnrinij 
tax  on  alcohol  and  products  with  an  alcoholic  base,  from 
the  1st  January,  1909.  at  2  fr.  52  c.  per  hectolitre  of  pure 
alcohol. 

Germinalitig  barleys ;    Explanation  of  the  beneficial  effect 

of  lime  iraler  on  .     P.  Ehrenberg.     Z.  ges.  Brauw.. 

1909,   32.    253—257,    208- 271,    277—280. 

The  author  reviews  the  literature  of  the  subject  and  then 
describes  a  number  of  experiments  on  barley  and  linseed 
treated  in  various  ways.  The  results  show  that  the  real 
foundation  of  the  beneficial  inHuence  of  lime  on  barley 
lies  in  the  prevention  of  mould-development.  This 
prevention  depends  on  the  alUaline  action  of  the  lime  water. 
it  being  found  that  mould  growth  is  facilitated  by  increas- 
ing the  acidity  of  the  steep-li<|Uor.  Solvent  or  coagulating 
action  of  the  Ume  water  on  injurious  mucous  walls  of 
bactenal  or  mycological  origin  is  without  inlluence  in  this 
connection. — T.  H.  P. 

Maltose  of  buchcheal.   J.    Huerre.     Compt.    rend..    1909, 
148,  1520—1527. 

J1alt.\si;  has  hitherto  only  been  recognised  in  a  few 
seeds  such  as  maize  and  f!oia  hinpidn.  The  author  now 
finds  it  is  present  in  relatively  large  tjuantities  in  buck- 
wheat. The  critical  points  for  solutions  of  this  maltase 
are  :  maximum  72°,  minimum  3'.  optimum  55°  0.  The 
activity  of  the  naturally  alkaline  solution  is  stimulated 
by  the  addition  of  acid  in  quantities  of  less  than  3  c.c.  of 
iV/10  acid  per  lOt)  c.c.  and  restricted  by  addition  of  more 
than  this  amount.  Amino-acids  and  amides  exert  a 
similar  influence.  The  soluble  maltase  disappears 
rapidly  from  the  grain  during  germination  but  an  insoluble 
maltase  a])])ears  in  its  place,  as  the  dried  residue  left  after 
exhaustion  with  water  rapidly  hydrolyses  a  maltose 
solution  with  which  it  niav  be  mingled.  (See  also  this 
J.,  1909,  254,  434.)— R.  L.S. 

Enzifmes  of  pressed  yeast  juice  ;    Action  of  various  anti- 

stptics  on .     1''.  Duchacek.    Biochem.   Zeits..  1909. 

18.  211—227. 

Tk.\ces  .(01  per  cent.)  of  jihenol  too  small  to  ])revent 
any  action  on  fragments  of  living  i)roto])lasni  hardly 
affect  the  fermentative  power  of  yeast  juice.  0-5  per  cent, 
of  phenol  destroys  all  living  protoplasm  and  reduces  the 
fcni\entative  |)ower  by  about  40  per  cent.  1-2  jier  cent, 
of  phenol  renders  the  zymase  inactive.  Chloroform 
(0'8  per  cent.)  hardly  affects  the  fermentative  ]>ower ; 
a  reduction  to  0-5  per  cent,  causes  a  distinct  increase  in 
fermentative  activity,  but  larger  quantities  destroy  the 
enzyme  although  the  chloroform  is  not  completely 
dissolved.  Probably  the  chloioform  is  decomposed  and 
the  products  affect  the  enzyme.  Chloral  hydrate 
(0"7  per  cent.)  acts  as  an  etticii*nt  antiseptic  and  increases 
the  fermentative  jKjwer  by  27  per  cent.,  the  effect  being 
particularly  marked  in  pressed  yeast  j\iice  ])re])aratious 
of  relatively  small  activity.  It  is  no  doubt  due  to  theeffec  t 
of  the  antiseptic  in  desti-oying  the  proteoclastic  enzymes 
and  so  indirectly  assisting  the  fei-nu'utative  enzymes. 
An  addition  of  3-5 — 4  |H-r  cent,  of  chhiral  hydrate  riestroys 
the  zymase,  of  which  the  stronger  preparations  are  least 
affected  by  large  doses.  I'- 1  |>er  cent,  of  Ix'nzoic  or  salicylic 
acid,  which  is  enough  to  produce  aseptic  conditions, 
docs  not  affect  the  zymase.  Quantities  of  0-2  to  0-25 
per  cent,  destroy  20  to  3.)  per  cent,  of  the  fermentative 
activity.  -All  the  antiseptics  at  first  act  unfavourably 
and  destroy  zymase;  subsequently  the  proteoclasts 
are  affected  and  the  fermentative  |>owcr  increa.ses.  The 
experiments  jieUl  fresh  sup|)ort  to  the  view  that  the 
fermentation  by  pressed  yeast  juice  is  cnzymic  and 
not    vital   in   character. — E.  F.  A. 


Saccharin    in    beer ;      Detection   of  .     G.    Jorgensenn 

Ami.  des  falsitic,  Feb.,  1909 ;    Woch.  Brau.,  I'.tofl.  26  I 
148. 

500    c.c.    of    the    beer    are    concentrated    to    a    syni[  I 
on  the  water-bath,  and  then  extracted  with  9I>  per  cent  ' 
alcohol  by  trituration  in  a  mortar.     The  alcoholic  solutioi 
is  poured  off.  and  the  residue  dissolved  in  a  snudl  quantit\  , 
of  water  and  again  triturated  with  alcohol,  these  o|)eration!  | 
being  re|)eated  once  or  twice.     The  clear  alcohclit-  .solutiot  j 
after    standing    overnight    is    distilli'd    and    subsequentl)] 
evajxirated.  after  addition  of  water,  to  ex)K'l  the  alcohol  I 
and   the  residual  aquitms  solution  is  treated  with  a  {chI 
drops  of  dilute  sul|iliuric  acid,   (iltered   if  necessary,  tnc  I 
shaken     with    ethci.     The    ethei-enl    extract,    eoutainintl 
nearly    the    whole   of   the   saccharin,    is  eva)K>rated  to  1 1 
small    volume,    and    after    addition    of    some    water  »D\\ 
dilute  sulphuric  acid,  is  treated  with  a  saturated  8olDtior| 
of    |H>rnianganate    until    it    remains    pink.     A    satuistMl 
solution  of  oxalic  acid  is  added  to  reduce  the  sepamtn 
manganese  dioxide,  excess  being  avoided,  and  the  eoloui 
less  solution  is  then  filtered,  shaken  several  timis  with  i 
mixture  of  ether  and  ])etroleum   ether,  and   the  extrac 
distilled.     If  saccharin  l>e  piicsent  the  residue  consigt*  e 
white  crystals  having  a  very  sweet  taste.     The  prMMK^J 
of    saccharin    may    ije    contirmed    by    converting   it  intC 
^    salicylic    acid    in    the    usual    manner,    any    salicylic  tri^ 
originally    present    having    been    destroyed    by    the 
manganate. — A.  S. 


Saccharin 


Dttection   of  .     F.    Pawlowik,'! 

Brauw..   1909,  32.  281. 


6c<r  ; 
Z.  ges 

The  author  finds  that  Jiirgensen's  method  (see  pr 
abstract)  is  cajjable  of  showing  the  presence  of  0-001  mI 
cent,  of  .saccharin  in  beer.  The  formation  of  an  emullio^l 
when  the  residue  is  extracted  with  ether  and  the  ooi^l 
sequent  difficulty  of  separating  the  two  liipiids  are  b(>| 
avoided  by  adding  a  very  small  quantity  of  ethyl  alor' 
to  the  liquid.— T.  H.  P." 

Brewers'  pitch  ;  Tenting .     J.  Brand.     Z.  ges.  Bna«. ' 

1909.  32,  265— 2()7. 
The  author  has  devised  a  method  for  the  estimation  i 
brewei-s'    pitch   of   the   volatile  constituents,    which  hi< 
their  origin  in  the  colophony  used  in  the  manufacture  • 
the  pitch  and  are  mainly  responsible  for  the  jiitchy  l*>i 
imiiarted    to    beer.     The    method    consist.s    in    pa-ssing 
slow  current  of  air  for  1 J  hours  over  the  pitch  ( ItJO  gna^ 
heate<l  at  200^  C,  collecting  the  distillation  ]>roduct«  an 
weighing     them     and     meastning    their    acidity.      It 
found  that  the  purity  of  n  pitch  is  related  directly  to  th 
acidity  of  its  distillation  ])i-o<lucts,  the  dcgne  of  acidii 
diminishing  as  the  puritication  proceeds.     The  heatiiii; 
carriol   out    in    a    retort,   coimected    with   a    U-'"''*'  »' 
washing    Hask    to    retain    the    conden.sable    product*, 
simpler    procedure,    which    quickly    gives    rough    rwull 
consists    in    heating    a    small    quantity    (almut    3   gmi- 
of  the  pitch  in  a  test-tube  in  a  sand-bath  at  200°  C.     1 
the  upper  portion  of  the  tulje  is  placed  a  piece  of  litmi 
pa|x^r  inoistenwl  with  .V/n,  alkali  containing  2(l  f>er  eeti 
by  volume  of  glycerin,  the  latter  Itcing  added  to  prsvri 
the   paper  from   drying.      Impure   pitch   will  often  cau- 
a  reddening  of  the  litums  ))aiK'r  l«'fore  the  tenipet»tu 
reaches  200°  C,   whilst    with   ])urified   samjiles  some  tin 
elapses  before  the  colour  of  the  paper  changes. — T.  H.  1 

Jntersion  of  sucrose  by  invertasc.     Hud.ton.     See  XVI 

Calnlase  of  mult  nnd  mintrnl  cntiilysiri.  H.  van  !>•■ 
.•seventh  Int.  Congr.  Appl.  Chem..  London.  1909.  (S 
also  this  J..  19(1(1.  489.  5"i(l  ;    1907.  Hil). 

The  pro|K>rtii's  shown  by  the  "  catalase  "  of  malt  • 
considerably  modilied  by  the  hydrogen  and  hydnixyl  ion 
The  catalytic  [lower.  nu'Bsurcd  by  the  volume  of  oxygi 
liberated  in  the  tirst  minute,  increases  up  to  a  niftxiinu 
as  the  hydnixyl  ions  in  Ihc  hydrogen  jxroxide  an'  incre*"  ' 
The  maximum  is  reached  when  the  mixture  of  grist  »" 
hydmcen  jx'rexiile  Im-  a  reaction  nearly  neutnd  to  phen- 
phthali'in.  By  reducing  the  alkalinity  iif  the  mixture  ' 
I  methyl  orange  by  the  addition  of  small  (pmntities  of  aci' 
I    the  catalytic   iMiwer  decreases.     Dry  malt   nu-«l  may  I 
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atpd  at  125°  C.  fnr  two  hours  without  entirely  destroying 

i  catalytic  activity  ;    this  only  disappears  after  heating 

t  200^  C.     If  »■  and"  c'  be  the  vohimes  of  ox3'gcn  liljcrated 

one   minute   by   p  and   p'  grnis.   respectively   of   two 

rists  of  the  same  malt,  one  of  which  has  been  heated  at 

high  temperature  flOo" — 125''  C).  and  if  ;  be  the  vohirae 

■  oxyeen  liberated  by  a  mixture  of  ;j+p'  grms.  of  the 

vo  nialt  grists,  tlien  /  is  always  less  than  c.     The  difference 

etween  /  and  c  is  always  greater  the  higher  the  temperature 

t  whicli  one  of  the  meals  has  been  heated.     Thus  the 

ifiuence  of    the  heated  meal  is  ecjuivalent  to  the  intro- 

iiction    of    hydrogen    ions.     The    quantity    of    oxygen 

7olved   in   one   minute   increases   with    the   quantity   of 

lalt,  but  is  not  juoportional  to  it.     This  affords  a  ready 

leans  for   establishing   the   identity   of   two   samples   of 

lalt  or  Ijarley.     If  the   volume  of  oxygen  liberated  by 

lixing  with  p  grms.  of  one  sample  of  malt  or  barley  grist, 

'  grms.  of  another  sample,  is  increased,  the  two  samples 

re  probably  identical ;   if  the  volume  is  diminished  as  the 

.•suit  of  the  mixture,  the  two  samples  cannot  be  identical 

ren    if    their    separate    catalytic    powers    be    the    same. 

he   progressive    increase    of    the    catalytic    power    of    a 

arley  during  germination  and  its  decrease  during  kilning 

0  not  necessarily  imply  an  increase  or  decrease  in  the 

uantity  of  catalase  ;    there  may  simply  be  a  modification 

f  the  conditions  due  to  the  action  of  the  hydrogen  and 

ydroxvl  ions.     The  soluble  salts  of  the  magnetic  metals 

ive  no  action  alone  on  hydrogen  peroxide.     They  act 

ily  when  they  are  more  or  less  converted  into  liydroxides 

ythe  addition  of  an  alkali.     The  active  agent  appears 

1)  he  a  couple  formed  Ijy  tlie  metal  and  the  hydroxy!  ion. 

'lood   charcoal,    purified    animal   charcoal,    and    reduced 

Hatinum  show  the  same  relations  towards  the  alkalinity 

'r  acidity   of   the   medium   as   malt   catalase.     The   only 

lifference   which   appears   to   exist    between   the   mineral 

kitalyseis   and   malt   catalase   is   that  that   the   latter  is 

[estroyed   as  the   result   of  its  action  and  disappears  in 

hole  or  in  part  when  heated  to  a  sufficient  temperature. 

—J.  F.  B. 

'myme.s  of  barUy  and  mall.     II.  Holderer.     Seventh  Int. 

Congr.  Ap]jl.  Chem.,  London,  1909. 
HE  a\ithor  has  demonstrated  the  presence  of  the  following 
.azymes  in  liarley  and  malt  : — Emulsin.  rennet  enzyme, 
lutenase,  trehalase.  cellase,  and  sucrase.  (Cellase  decom- 
oses  cellose  into  two  molecules  of  dextrose).  Barley  also 
ontains  tyrosinase,  and  perhaps  reductase  and  lipase ; 
ualt  perhaps  contains  tyrosinase  and  lipase,  but  does  not 
ijntain  reductase. — L.  E. 

iacteria  of  interest  in  the  fermentation  industries  ;    New 

researches    on    .     W.     Henneberg.     Seventh     Int. 

Congr.  Appl.  Chem.,  London.  1909. 
is  the  fermentation  industries  a  complete  knowledge  of 
loe  habits  and  morjihology  of  all  the  bacteria  liable  to 
lifect  the  products  at  the  various  stages  is  of  the  highest 
inportance.  Of  the  numerous  species  of  fission  fungi 
idhering  to  the  raw  materials,  relatively  only  a  small 
umber  are  capable  of  developing  in  the  worts  and  mashes 
t  the  concentrations  employed.  These  may  be  classified 
s  follows: — (a}.  Lactic  acid  bacteria;  (6),  butyric  acid 
jacteria;  (c),  slime  and  gas  producing  bacteria;  (d), 
I  coli  "  bacteria  ;  (p),  "  hay  ''  bacilli.  The  following  new 
'Otes  are  communicated  in  connection  with  these  various 
llasses:  (a).  B.  Ihlhriirki,  the  "  culture  lactic  acid  ferment." 
Q  the  year  1908  about  8000  cultures  were  disposed  of 
3  distilleries  and  pressed  yeast  factories  ;  25  agar  cultures 
'ere  sent  to  lactic  acid  factories,  "  Weissbier  ""  Iji'cwerics, 
itc.  Most  of  the  lactic  acid  factories  employ  tliis  ferment, 
mportant  points  to  observe  are  :  Suitable  temperature 
nd  nutrition,  the  behaviour  of  the  ferment  in  raolasses 

orts,  and  protection  from  infection.  Volatile  acid-  lactic 
^cid  bacteria  are  extremely  dangerous;  the  formation  of 
icetic  acid  is  frequently  due  to  these  species.  Flocculating 
uctic  acid  bacteria  bring  about  the  fiocculation  disease  of 

east  and  the  failure  of  the  "  head  "'  in  yeast  factories  work- 
ig  on  the  old  system.  (6).  Butyric  oii'dhaf  term  bring  about 
he  fermentation  of  the  yeast  crop.     B.  Drlbrticki  is  not 

ery  susceptible  to  this  infection.  In  worts  rich  in  sugar 
hey  form  only  a  little  acid  but  a  large  quantity  of  gas. 
'heireSect  on  the  culture  yeast  is  to  be  feared,  (c).  This  class 


of  bacteria  produce  ropy  mashes,  large  quantities  of  gas 
and  low  yields  of  alcohol.  They  have  a  bad  effect  on  the 
culture  yeast,  and  induce  nitric  acid  fermentation,  [d). 
^'  Coli"' bacteria  cause  the  production  of  gas  in  cereal 
mashes.  They  have  a  bad  influence  on  the  culture  yeast 
and  induce  nitrous  acid  fermentation,  (e).  Many  of  the 
"  hay  "  bacilli  will  not  grow  in  mashes  and  worts  because 
of  the  natural  acidity  of  the  liquid.  B.  megaterioides 
produces  no  gas  but  causes  nitrous  acid  fenuentation 
and  has  a  bad  influence  on  culture  yeast  and  lactic  acid 
ferments.  B.  mesentericwm.  causes  the  "  ropiness "  of 
bread.  It  does  not  occur  in  pure  pressed  yeast,  but 
possibly  exists  in  the  starch  which  is  mixed  with  the 
yeast  for  bakers"  use. — J.  F.  B. 

Multina,  malt  and  lactic  digestion    in    yeast   manufacture. 

A.  Sorel.     Seventh  Int.  Congr.   Appl.   Chem.,  London, 

1909. 
Determisatioss  of  extract,  soluble  nitrogen  and  diastatic 
power  of  malts  are  insufficient  to  allow  of  the  yield  of  yeast 
being  controlled  ;  tlie  quality  of  the  raw  grain  and  malt 
used  and  the  method  of  working  exert  considerable 
influence.  Init  lactic  digestion  has  the  most  potent  eliec.-t 
on  the  yield  of  yeast.  The  best  procedure,  and  one  which 
obviates  the  loss  occasioned  by  the  transformation  of 
part  of  the  sugars  into  lactic  acid,  consists  in  concentrating 
a  portion  of  the  vinasse  obtained  and  incorporating  it 
with  the  yeast  when  saccharification  has  been  effected. 
The  solution  of  the  phosphates  and  insoluble  nitrogenous 
compounds  of  the  grain  commences  immediately  and 
heating  is  unnecessary,  the  duration  of  mashing  being 
greatly  reduced.  The  development  of  lactic  and  other 
oi'ganisms  is  thus  avoided  almost  completely,  whilst  the 
solution  of  the  salts  and  the  hydrolysis  of  the  proteins 
into  peptones  and  amides  are  enhanced.  When  saccharifi- 
cation is  effected,  tlie  necessary  well-sterilised  vinasse 
should  be  incorporated  and  the  whole  mass  ir.aintained 
for  2  hours  at  55 — 00"  C.  before  cooling  and  pitching  ; 
in  this  way,  a  medium  is  obtained  containing  increased 
pro))Oitions  of  assimilable  matters.  Further,  greater  yields 
of  alcoliol  and  yeast  are  formed,  the  latter  with  augmented 
fermenting   power. — T.  H.  P. 

Do  the  raw  cereal  products  used  in  brewing  contribute  any 
yeast  food  to  beer  wort  ?  F.  Wyatt  and  E.  Schlichting. 
Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 
The  results  of  the  experiments  are  embodied  in  three 
tables,  and  aie  considered  to  show  conclusively  that  : 
(a)  No  appreciable  amount  of  protein  is  contributed  from 
the  raw  cereal  product  to  beer  or  distillery  worts,  either 
by  digestion  or  by  enzymic  action,  or  by  prolonged  boiling 
under  atmospheric  pressure,  or  under  steam  pressure  of 
from  10  to  30  pounds  ;  (h)  any  and  all  soIuIjIc  ])rotein 
existing  in  raw  cereal  products  is  coagulated  by  boiling 
with  hops  ;  and  (c)  the  amount  of  nitrogenous  yeast  food 
contained  in  worts,  made  from  mixed  malt  an<l  unmalted 
cereal  mashes,  will  always  be  in  direct  proportion  to  the 
kind  and  quantity  of  malt  used. 

Saccharin  [in  beer,  tt-c.  ]  ,■  Reaction  of  .     J.  Wauters. 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 

When-  saccharin  is  heated  with  sulphuric  acid  and 
diresorcinol,  it  yields  a  product  which,  when  treated 
with  water  and  filtered,  gives  an  intensely  violet  hquid. 
Oxidation  of  the  residue  left  by  the  ethereal  extract 
of  beer,  wine,  etc.,  by  means  of  potassium  permanganate 
yields  a  product  which  is  sufficiently  pure,  after  extraction 
with  ether,  to  give  this  reaction. — T.  H.  P. 

Fermentation  process  {Guilltiume,  Egrot,  and  Grange  system): 

Continuous  uilhoul  dilutions.     L.  Millet.     Seventh 

Int.  Congr.  Appl.  Chem.,  London,  1909. 
This  process  is  applicable  in  beetroot  ami  artichoke 
distilleries,  but  not  in  the  case  of  products  the  fermentation 
of  which  must  be  carried  out  in  desired  stages.  The  fre.sh 
juice  is  introduced  into  continuous  fermentation  vats 
which  are  so  contrived  that  the  scums  and  deimsits  may 
be  drawn  off  as  desired.  The  partially  fermented  juice 
is  withdrawn  from  these  vats  into  another  set  of  vats, 
in  which  the  fermentation  is  completed.     This  withdrawal 
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of  partially  fenncnted  juice  is  so  regulated  as  to  maintain 
the  volume  of  juice  in  the  coutinuous  fermentation  vat?, 
in  a  state  of  maximum  fermentative  activity  ;  if  the  density 
of  the  juice  withdrawn  tends  to  increase,  the  rate  of  with- 
drawal is  decreased,  and  inversely.  This  pi-ocess  insures 
a  uniform  fermentation  ;  the  fresh  juice  is  introduced 
into  a  nuiss  which  is  always  in  a  state  of  maximum 
fermentative  activity,  and  the  alcoholic  fermtnts  are 
therefore  always  in  the  best  possilile  condition  to  resist 
invasion  by  objectionable  organisms.  \\  it!i  this  ])rocess 
also,  it  is  much  easier  to  keep  the  temperature  at 
the  point  most  favourable  to  fermentation. — L.  E. 

Alcoholic     fermenlation  ;      Assimilation      of     malic      acid 

by   pure   yeasl    and   formation    of   lactic   arid    in    ; 

thf  indejnndencf  of  these  two  phenomina.  \V.  ilestrezat. 
Scvcntli  Int.  Congr.  Appl.  Chem.,  London,  1009. 
(See  also  this  J.,   1908.  7(i3.) 

Whek  a  must  containing  malic  acid  is  subjected  to 
alcoholic  fcrmeiitation,  part  of  this  acid  disappears, 
the  amount  varying  with  the  species  of  yeast.  With 
one  and  the  same  yeast,  the  amount  of  malic  acid  which 
disappears  is  greater  for  a  medium  nch  in  nutritive 
principles,  such  as  grape  must,  than  for  an  artificial 
medium,  such  as  yeast  water.  The  amount  of  malic 
acid  iLsed  up  in  this  way  may  l)e  increased  by  repeating 
tlie  fermentation  after  removal  of  the  alcohol  and  addition 
of  sugar.  Tims,  svith  three  different  yeasts,  after  three 
successive  fermentations  of  yeast  water  containing 
4  gnns.  of  malic  acid  per  litre.'  it  was  fo\md  that  300. 
2-70,  and  2-20  grms.  respectively  of  the  acid  had  dis- 
appeared in  the  three  cases.  These  observations  explain 
the  fact  that  the  acidity  of  fermented  products  is  usually 
less  than  tliat  of  the  initial  must,  notwithstanding  the 
formation  of  succinic  acid.  The  fonuation  of  lactic  acid, 
which  appears  to  take  place  in  all  alcoholic  fermentations, 
is  not  a  result  of  the  disapi)earancc  of  malic  acid,  as  it 
is  observed  with  check  solutions  containing  no  malic 
acid.  Different  yeasts  yield  widely  varying  projiortions 
of  lactic  acid,  and  some  of  the  organisms  occurring  in 
wine,  such  as  Mycoderma  vini,  even  consume  it  with 
avidity.— T.  H.  P. 

Lactic    acid  in  America.     W.    H.    Mc  Lauchlan.     Seventh 
Int.  Congr.  Appl.  Chem.,  London,  1909. 

To  prepare  lactic  acid  in  the  laboratorj-.  about  400  grms. 
of  commercial  glucose,  known  to  the  trade  as  70  per 
cent,  grape  sugar,  are  dissolved  in  about  I200o.c.  of  hot 
water  preferably  in  an  agate  ware  jiot.  To  the  hot 
solution,  about  170  >;rnis.  of  whiting,  or  any  well- 
])owdered  calcium  carbonate,  is  addetl,  and  2n  crms. 
of  malt,  which  has  been  previously  boiled  a  few  minutes 
in  100  c.c.  of  water.  The  whole  is  kept  simmering  gently 
for  half  an  hour  to  sterilise  the  raw  materials;  it  is 
then  allowed  to  cool  to  GO"  or  70'  C,  and  after  stiiring 
well  to  bring  the  calcium  carbonate  into  suspension, 
it  is  poured  into  a  narrow-mouthed  bottle,  having 
a  capacity  of  two  or  two-and-a-half  litres.  A  little 
more  water,  used  to  rinse  out  the  calcium  carbonate, 
is  poured  into  the  bottle  until  the  volume  amounts  to 
some  1800  c.c.  The  bottle  is  then  stopiiered  with  a 
wad  of  cotton,  and  placed  in  the  air  bath  or  incubator, 
which  is  kept  at  a  constant  temperature  of  45    C, 

For  fermentation  experiments,  an  air  bath  much  larger 
than  usual  is  needed.  This  can  be  easily  made  from  a 
sheet-iron  oven,  and  the  temperature  slioidd  not  vary 
more  than  one  degree.  The  metal  disc  thermo  regulators 
used  for  incubators  are  accurate  enough  for  this  purpose, 
but  are  not  satisfactory  with  nmeh  variation  in  the  gas 
pressure.  After  the  bottle  and  its  contents  have  cooled 
to  the  air  bath  temperature  it  is  ready  to  be  inoculated 
with  a  lactic  acid  ferment.  The  puie  culture 
may  be  prepared  by  first  sterilising  in  a  number  of 
test  tubes,  sweet  niilk.  These  tubes,  after  steijlisine, 
are  closed  with  a  cotton  plug  and  plBce<l  in  the  air  bath. 
Number  one  tube  is  then  inoculated  with  a  drop  of  sour 
milk;  a  day  later  number  two  tube  is  started  from 
number  one  tube,  and  numlH-r  three  from  number  two, 
and  so  on,  until  the  seventh  lul<e  is  supposed  to  contain  a 
pure  culture.     For  experimental  purpows  one  may  prtweed 


at  once  using  either  sour  milk  or  casein  to  start  tV 
lornicntation.  tinly  a  few  grains  are  riiiuind.  and  i 
live  or  six  houi-s  after  intro<lucing  the  ferment,  the  progK, 
of  the  fermentation  can  be  noticed  by  the  evolntid 
of  carbon  dioxide  when  the  bottle  is  »gitate<l.  lli. 
shaking  should  occur  every  six  hoi.rs,  or  oftcner,  althougi 
the  bottle  nmy  be  allowed  to  stand  overnight,  and  il  tx 
fermentation  is  proceedini  pitijoMly  the  evohition  < 
gas  U|>on  shaking  tlie  calcium  carbonate  with  the  sapei 
natant  sugar-lactic  acid  solution  will  be  quite  vigonmi 
Saniplcs  of  the  solution  arc  pijK-tted  out  each  day  M 
tested  for  the  jxt  cent,  of  enliium  in  solution,  wbie- 
indicates  the  progress  of  the  fenncntation  and  the  conn 
quent  formation  of  calcium  lactate.  At  the  i-xpintio 
of  a  week  or  ten  days  the  |x*r  cent,  of  calcium  rei 
stationary,  or  increases  very  slowly,  and  a  sample 
tested  to  see  if  any  unfermented  sugar  remains,  uthfl 
is  less  than  04  per  cent.,  the  fcnueniation  may 
considered    finished.      The    calcium    lactate    •solution 

treated  with  the  calculated  quantity  of  sulphuric  acid, 

after  stirring  well,  a  test  tube  full  is  tillered  and  t«l«L 
with  a  drop  of  sulphuric  acid,  to  be  sure  that  iicid  nfll 
cient  to  preci|)itate  all  the  calcium,  as  calcium  sulphkw 
has  been  added.  When  this  p<jint  has  been  reacf  *  '" 
calcium  sulphate  is  removed  by  fUtration.  The 
lactic  acid  in  the  filtrate  can  be  freed  from  volatile 
tuents  by  evajjorating.  On  concentrating,  nmre  c 
sulphate  se])arates  out,  which  must  be  again  rei 
by  filtering.  The  final  filtrate  should  amount  to 
one  litre  of  i.j  per  cent,  lactic  acid.  The  acid  thus  obtainejl 
is  not  ]jei-fectly  colourless,  but  can  Ik-  decolorised  irftj 
animal  charconl. 

If  the  calcium  lactate  solution  be  allowed  to  coed  | 
the  fermentation  is  finished,  calcium  lactate,  which  is  n 
less  soluble  at  oixlinaiy  temperatures,  separates  from 
solution.  The  mother  liipior  may  be  squn  zed  out 
and  the  calcium  lactate  washed  in  smalt  quantitM  >.  of  cok 
water.  Tliis  washed  calcium  lactate  after  being  disnolvw 
and  decomjioscd  with  sidphurie  acid  yields  a  colourict 
strong  solution  of  lactic  acid. 

The  details  for  preparing  lactic  acid  have  Ix-en 
because  the  process  for  making  it  on  a  eoniuiereial 
is.  in  ))rinciple,  identical  with  the  method  just  givfB 
pre]iaring  it  in  the  laboratory.     The  various  o|iersr 
to    be    carried     out     are  :--lst.   Preparing    s^tlution 
fermenting.      2nd.  Fermenting.      3nl.    lXMOm|K>siug 
calcium  lactate.     4th.  Filtering  out  the  calcium  sni 
.'ith.    Concentratine. 

Tlic  solution. — \\  hen  the  raw  material  eonsista  of 
corn  (maize),  grain,  or  other  material  in  which  tli< 
sourec  of  the  sugar  is  stareh,  this  nnist  first  be  inverte" 
by  the  action  of  dilute  acids  or  malt  diastase.  In  eithri 
case  the  grain  must  be  first  ground,  and  if  the  inverwui 
is  to  be  accoui|)lished  with  acid,  the  grain  or  starch  i- 
placed  in  a  large  wooden  tank,  and  sufficient  water  ti 
agitate  the  material  is  added,  followed  by  about  2  pel 
cent,  of  sulphuric  acid.  The  temperature  is  raised  to. 
and  kept  at.  '.'5  ('.  for  five  or  six  hours  by  nutans  of  liv< 
steam.  When  inverting  with  malt,  about  10  |xr  cent,  of 
the  weight  oi  the  matei'ial  to  be  inverte<l  is  used.  Thi 
temperature  in  this  case  is  05'  C.  If  glucose  or  othir 
fermentable  sugars  are  used  as  raw  material  inversion  i^' 
unnecessaiy.  The  glucose  is  dis8olve<l  and  i>um|ied  inti' 
the  fennentinz  tank.  To  the  sugar  solution  is  now  addol 
enough  finely  powdered  calcium  carbonate  to  neutreliw 
all  the  acid  which  can  be  formed  by  fermentation  from  the 
sugar,  the  object  being  to  remove  the  fr<H-  acid,  as  mon- 
than  1  per  cent,  stops  the  action  of  the  lactic  a<  iil  bacteri*. 
Calcium  carbonate  containing  free  lime  may  be  used, 
although  it  is  commonly  thought  that  no  lactic  fermenta- 
tion would  occur  with  an  alkaline  substance  present. 
The  lactic  bacteria  require  as  nutriment  a  certain  amount 
of  nitrogenous  matter.  This  is  j)resent  in  grain,  but  wheti 
fermenting  solutions  of  sugar,  this  nitrogi'n  must  tx- 
supjilied.  Peptone  may  Ik'  used  in  the  lalHiraUir}'.  but 
gluten  meal,  casein,  malt,  or  grain  are  used  in  manufw  - 
turing.  This  material  is  generally  "  iligestc-d  "  in  a  weak 
sulphuric  acid  solution  liefore  running  nilo  the  fermenla- 
tion tank.  The  amount  used  should  be  such  that  the 
nitrogen  corresponds  to  O)  |Mr  cent,  of  the  sugar 
The  use  of  inorganic  salts  containing   nitrogen,  nitimlet. 
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monium  salts,  and  phosphates  has  been  recommended 
t  seemed  iinsatisfactory  both  for  a  laboi'atory  e.^jieriment 
d  in  actual  practice.  When  the  sugar,  calcium 
rbonate,  and  nutrient  matter  have  been  lirought  into 
3  tank,  water  i.s  added,  and  the  solution  stirred,  until 
3  specific   gravity   corresponds   to    15   to    17   per  cent. 

sugar.  In  order  to  sterilise,  before  starting  the 
•mentation,  live  steam  is  blown  in  through  a  perforated 
il  in  the  bottom  of  the  tanU  until  the  temperature 
es  to  95°  C,  where  it  is  held  for  an  hour,  anrl  then  the 
iution  is  allowed  to  cool  to  45°  C,  and  is  now  ready  for 
sculation  with  the  lactic  acid  germs.  The  lactic  acid 
ment  may  be  jirepared  as  directed  for  making  small 
lounts  of  lactic  acid,  using,  however,  a  large  copper 
n  about  one  hundred  Utres  capacity,  kept  at  the  fer- 
nting  temperature  in  a  large  incubator  or  box  kejit 
constant  temperature  by  a  steam  coil.  The  fermenta- 
in  tank,  made  of  cypress  wood,  is  ten  to  si.xtecn  feet  in 
imeter  and  six  to  eight  feet  in  height,  provided  with 
team  pipe  for  heating,  which  can  also  be  usefl  as  the 
pe  for  stirring  with  compressed  air.  These  pipes  are 
lead  or   copiier.  and   there  is  a   lead  pipe  connection 

the  floor  of  tlie  tank  leading  into  a  pipe  laid  along 
e  face  of  the  fermentation  tanks,  through  which 
e  fermented  liquor  ia  pumped.  The  tank  is  covered, 
[d  has  a  manhole  which  can  also  l)e  used  to  introduce 
e  materials  required  for  making  the  solution.  The 
ok  is  also  supplied  with  a  thermometer  and  a  spigot 
3m  which  samples  for  daily  tests  are  taken.  The 
mientation  should  begin  in  a  few  hours  after  "  starting  " 
,th  the  lactic  ferment,  and  should  go  rapidly  the  first 
jee  days,  and  then  less  rapidly  as  the  sugar  concentra- 
m  decreases.  Sometimes  the  fermentation  stops  before 
|ie  sugar  is  used  up.  In  this  ease  the  liquor  is  again 
erilised    should    any  foreign  organisms  be  present,  and 

started   again   with    more   of   the  lactic   acid   culture. 

lie  worst  foe  to  a  "  clean  "  fermentation  seems  to  be  the 

ityric  fermentation.     Should   this   appear,   the   calcium 

ctate   is  decomposed  and  hydrogen  is  liberated,  which  is 

,  sponsible  for  the  explosions  which  occur  when  a  naked 

j^ht   is    used    in    a    tank   containing   liquor   fermenting 

[iproperly.    Some  acetic  and  formic  acids  are  occasionally 

(■oduced,    but    in   no    case    should    these    volatile    acids 

uount  to  more  than  5  per  cent,  of  the  lactic  acid  present. 

'hen  the  fermentation  is  over,  the  solution  is  heated  by 

earn  ijreparatory  to  |iumj3ing  to  the  tank  in  which  the 

ilpluiric  acid  is  added.    After  neutralisation,  the  calcium 

liphate  is  allowed   to   settle,   and  the  clear  lactic   acid 

lawn  to  a  storage   tank.     One  half  the  volume  in  the 

ink,  containing  the  calcium  sulphate,  is  still  left.     To  this, 

eak  acid  from  the  filter  piess  is  added.     The  contents 

I  the  tank  are  well  stirred,  and  allowed  to  settle.     Again 

le  clear  Uquid  is  drawn  off,  and  the  remainder,  containing 

le  calcium  sul])hate  and  the  diluted  acid,  is  sent  through 

plunger  pump  to  the  filter  press.  The  liquor  from 
le  press  is  added  to  that  from  the  decomposing  tank. 
iTien  the  press  is  full  it  is  washed  until  the  wash  water 
■  free  from  acid,  the  strong  wash  waters  being  stored  for 
j'ashing  the  calcium  sulphate  in  the  decomposing  tank, 
jie  weak  wash  water  being  u.sed  in  making  up  new  charges. 
I'he  acid,  excejjt  that  to  be  used  for  washing  the  calcium 
jdphate,    is   evaporated    to    22    per   cent.,    the    strength 

it  which  most  of  it  is  sold.  Occasionally  some  is  sold 
t  50  per  cent.  This  concentration  is  accomijlished 
1  a  copper  vacuum  pan,  supplied  with  a  steam  belt 
)r  coil  and  a  "juice  catcher"  between  the  pan  and  the 
■ondenser.  The  pan  may  be  heated  by  exhaust  steam, 
j'he  finished  acid  is  light  coloured  when  made  from 
,lueose  or  starch,  but  dark  brown  when  made  from  grain 
]r  other  materials  containing  colouring  matter.  The 
ipecific  gravity  of  the  22  per  cent,  acid  is  about  I'l. 
I  he  calcium  lactate  may  be  crystallised  out  from  the 
jquor  after  fermentation,  and  then  washed  free  from 
iiother  liquor  and  dissolved  in  a  small  amount  of 
j.ater.  The  «ashed  calcium  lactate,  decomposed  with 
,ulphuric  acid,  gives  an  acid  light  in  colour,  and  free 
irom  soluble  impurities.  This  operation  is  not  followed 
jn  America  because  the  consumer  is  not  particular  about 
(he  colour  of  the  acid,  and  further,  calcium  lactate  is  a 
jlifticult  salt  to  handle.  It  does  not  crystallise  well, 
j  nd  is  quite  soluble  even  in  cold  water.     The  laboratory 


tc.^ir-.   wliicli  have  been  referred    to,  may  be  caixied"  out 
as  follows  : — 

Frt:e  acid  is   determined   by   titrating  a  sample,   after 
settling,  against  AV5  sodium   hydroxide,  using  phenolph- 
thalein   as  the    indicator.     Calcium    lactate,    or    combined 
acid. — 10  CO.   of  clear  liquid  are  diluted  to  150  c.c.,  and 
heated  to  boiling.     It  is  then   titrated   with  a  standard 
solution  of   sodium   carbonate.  1  c.c.  of  which    represents 
O'o  per  cent,   of   lactic   acid.     The   indicator  is  phenolph- 
thalein.     Sugar. — This  is  determined  as  given  in  Lunge's 
Chemisch-technischen  Untersuchungs  Methoden.     10  c.c. 
of  Fehling's  .solution,  heated  to  boiling,  are  titrated  against 
the  sugar  solution,  from  which  the  calcium  is  first  pre- 
cipitated.    In  the  finished  acid  it  is  necessary  to  determine 
the  total  free  acidity,   the  anhydride  and   volatile  acids 
present,   as   well   as   the   ash,   and   sulphuric   acid.     Frtc 
acid. — About    20  grms.  are   weighed    out  and    diluted  to 
250  c.c.     25  c.c.  of  this  solution  are  titrated  direct    for 
total  acidity.     Anhydride. — 25  c.c.  more  are  boiled  wdth  a 
known  excess  of  A'/5  sodium  hydroxide  for  ten  minutes, 
and  then,  after  adding  enough  A^/5  acid   to   more   than 
neutralise  the  sodium  hydroxide,  the   solution   is  titrated 
with  AV5  sodium  hydroxide,  using  more  phenolphthalein. 
The   difference    between   the  first  determination   and   the 
second   equals   the   amount  of   anhydride  present.      This 
ordinarily  amounts  to  5  or  10  per  cent,  of  the  total  acidity. 
Volatile  acids. — They  are  determined  by  taking  25  c.c., 
of    the    same    diluted    solution,    eva])orating    to    one-half 
the     volume      and     diluting     with    water      to     20    c.c., 
repeating  the  operation  two  oi-  three  times.     This  is  not 
accurate,  as  lactic  acid  is  slightly  volatile,  but  it  answers 
(he  demands  of  the  trade,  and  will  give  results  wdiicli  can 
be  duplicated  if  the  ojjeration  is  carried  out  in  the  same 
manner.     Plant. — In    all    chemical    processes    depending 
upon  a  fermentation,  it  is  well  understood  that  a  scrupulous 
cleanliness   must    be   observed  ;     therefore,   a   lactic   acid 
plant  must  be  arranged  so  that  it  can  be  kept  clean  and 
free  from  all  chance  of  contaminating  the  fermentation. 
The  Hoors  should  be  built  of  cement  so  that  they  mav  be 
fiushed  off  with  water.     The  fermentation  tanks'should  be 
placed    so   that   the   fioors    beneath   and   the   walls   next 
them    can    be    easily    kept    clean.     In    addition    to    the 
inverting,   fermenting,  and  storage  tanks,   ten  or  twelve 
in  all,  a  steam  plant,  a  40  horse  power  engine,  air  com- 
pressor, vacuum  pan,  filter-press,  four  pumps,  a  lead-lined 
acid  tank,  and  iron  suli)huric  acid  storage  tank  are  required. 
Such  a  plant  could  be  built  for  15,000  dollars,  and  would 
have  an  approximate  capacity  of  100  tons  of  22  per  cent, 
lactic  acid  per  month.     The  demand  for  lactic  acid  is  not 
great  enough  to  warrant  the  establishment  of  a  plant  for 
its  sole  manufacture.     In  America,  at  least,  it  is  made  only 
by  concerns  engaged  in  the  manufacture  of  other  chemicais 
as  well.     Most   of   the   lactic   acid  is  sold  to  the  tanneries 
where  it   is  used   as  a  so-called   "  plumper."     The   hides 
are  heated  witli  dilute  lactic  acid,  which  prepares  them  to 
receive  the  further  treatment  in  the  process  of  tanning. 
Lactic  acid  has  thus  a  restricted  market. 

Wines  of  South-West  France  ;  Alterations  in  the  sulphurous 

acid  added  to  the  tnusts  of and  causes  of  variations 

in  the  ratio  of  reducing  sugars  to  polarisation.  P.  t'. 
Mestre.  Seventh  Int.  Congr.  Appl.  Chem.,  London, 
1909. 

The  principal  factors  which  influence  the  transformations 
undergone  by  the  sulphurous  acid  in  grape  musts  are  : 
the  aldehydes,  the  enzymes,  the  sugars,  the  air  dissolved 
in  the  must,  and  the  air  absorbed  during  its  storage  in 
recipients  of  various  nature.  Some  of  these  factors  are 
themselves  infiuenced  by  the  degree  of  matuiity  of  the 
grapes  and  by  the  changes  bj-ought  about  by  the  attacks 
of  insects  or  jjarasitic  plants.  It  is  practically  im-jossiblo 
to  lay  down  any  riJe  as  to  the  maxinuim  and  minimum 
proportions  of  sulphur  dioxide  which  determine  the 
starting  up  of  fermentation  in  musts  which  have  been 
treated  with  sulphur  dioxide.  It  depends  so  nmch  on 
the  biological  condition  of  the  must  at  the  moment  of 
removing  the  sulphiu'ous  acid  and  the  quantity  of  that 
agent  which  was  present.  In  any  case,  vinification  ])ro- 
cceds  very  slowdy  even  when  purt:  yeast  is  used,  not  only 
when  polarisation  shows  a  lucdominanco  of  Ltvulose, 
but  also  in  musts  containing  normal  proportions  of  de.xtrosc 
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and  lievulose.  This  sluggishness,  which  is  accentuated 
when  the  removal  of  sulphurous  acid  is  followed  by 
pasteurisation,  is,  in  SO  per  cent,  of  the  cases,  accom- 
panied by  the  production  of  quantities  of  glycerol  far  in 
excess  of  those  calculated  by  Pasteur.  This  is  why  the 
wines  prepared  from  treated  musts  arc  always  fuller 
flavoured    than    those    prepared    from    the    same    musts 

p 
untreated.     The  ratio    —  represents    the    ratio    of    the 

weight  of  reducing  sugars,  determined  by  Fehling's 
solution,  to  the  polarinictric  reading.  This  ratio  is  used 
for  calculating  the  proportions  of  dextrose  and  l.fvulose 
and  for  determining  whether  the  sweet  taste  of  a  wine  is 
due  to  the  introduction  of  unfermented  grape  juice.  The 
author  has  shown  that  certain  pure  musts  occur  in  which 
this  ratio  has  a  value  indicating  proportions  of  dextrose 
and  lanulose  such  as  occur  in  partially  fermented  juices. 
This  anomaly  is  extremely  common  in  the  districts 
suffering  from  tlic  attacks  of  Cochi/lin  and  /vnrffMii.*,  and 
is  produced  by  the  j)arasitie  fungi  which  follow  these 
attacks.  Under  their  action  the  dextrose  disappears  to 
a  greater  or  less  extent,  sometimes  without  the  production 
of  alcohol.  Often  the  i)resencc  of  this  latter  is  observed 
very  distinctly  in  the  juice  of  the  grapes  whilst  still  on 
the  vine.  The  most  numerous  eases  of  these  abnormal 
musts  are  those  in  which  the  grapes  have  become  more 
or  less  oxidised  on  the  vine  and  are  more  or  less  rich  in 
by-products  of  oxidation. — J.  F.  B. 

Pasteurisation  of  wines  ;  Xew  method  of .     C.  Mariller. 

Seventh  Int.  Congr.  Appl.  Chem.,  Lontlon.  1909. 

The  wine  is  heated  to  a  definite  temperature  by  the 
vapours  from  suitable  licpiid  mixtures.  These  mixtures 
are  boiled  by  means  of  either  direct  tire  or  a  .xfinm-coil. 
the  pressure  of  the  vapours  acting  on  a  regulator  which 
controls  the  entry  of  steam  to  the  coil  or  the  access  of 
air  to  the  fire.  The  vapours,  after  use,  are  condensed, 
slightly  cooled,  and  returned  to  the  liquid  liath.  By 
this  automatic  process,  superheating  is  avoided  and  the 
wine  preserves  its  initial  composition. — T.  H.  P. 

Fermented  liquids ;    Formation,    variation,   and   eivlution 

of  esters  in  .     Kayser  and  Demolon.     Seventh  Int. 

Congr.  Appl.  Chem.,  London,  1009. 

I>-  this  investigation,  the  authors  have  dealt  chiefly  with 
ethyl  acetate,  which  soine  yeasts  produce  in  relatively 
considerable  quantity,  and  which  constitutes  almost  the 
whole  of  the  volatile  esters  :  the  study  of  the  fixed  esters 
is  more  dillicult.  The  authors  point  out  that  during 
fermentation,  the  formation  of  esters  by  chemical  inter- 
action of  the  fermentation  products,  is  quantitativclv 
negligible.  If  a  series  of  fermentations,  in  wliich  varyini; 
amounts  of  volatile  acids  are  produced,  is  carried  out  in 
flasks  placed  under  the  same  conditions,  the  quantity  of 
volatile  esters  is  approximately  proportional  to  that  of  free 
volatile  acids.  The  ratio,  free  volatile  acids  :  volatile 
esters,  varies  with  the  expeiimcntal  conditions;  it 
decreases  in  dee])  media,  and  may  approximate  to  2,  no 
special  precaution  being  taken  to  avoid  losses.  Direct 
addition  of  acetic  acid  does  not  increase  the  proportion 
of  esters,  and  hence,  the  theory  of  a  synthesising  enzyme 
acting  in  the  external  medium,  should  be  rejected.  The 
fact  that  distillation  of  the  yea.st  it.self.  in  presence  of 
water,  always  yields  a  certain  quantity  of  esters,  shows 
that  the  ester-formation  occurs  in  the  interior  of  the  veast 
celt.  With  free  exposure  to  air,  the  esters  rajudly  decrease 
on  completion  of  fermentation,  even  if  mercuric 
chloride  is  added  to  ])revent  their  destruction  by  the 
yeast.  Ex)x-riment.«.  in  which  ethyl  acetate  was  added 
to  various  media,  showed 'that  about  (K)  jK-r  cent,  dis- 
appeared in  9  days  at  12°  C.  It  is  the  escaping  carbon 
dioxide,  however,  which  is  largely  responsible  for  the  loss 
of  esters  formed  during  fermentation. — L.  E. 

Brand;/;    The  nature  of  the  esters  of  and  the  jactors 

which     influence    their     proportions.        C.     Ordonneau. 
Seventh  Int.  Congr.  Appl.  Chem..  Ix)ndon,  1909. 
TiTE  distillate  from   10  hectolitres  of  lees  of  wine  from 
Borderies  de  Cognac  has  been  examined  for  the  charac- 
terisation of  the   volatile  acids  and  esters.     There  were 


found :  formic,  acetic,  butyric,  crotonic,  caproic,  an 
oenanthic  acids,  as  well  as  their  ethylic  estei-s  and  frt 
lactic  acid  derivcil  from  the  fermentation  of  the  mali 
acid.  Ethyl  acetate  repi-eseuts  about  92  per  cent,  of  th 
esters  of  the  wine  and  a?nanthic  ester  about  7  (kt  cent 
which  explains  the  richness  in  esters  of  the  "  head 
products  of  the  distillation.  From  the  rectification  i 
20  heetoliti-es  of  brandy,  the  author  has  isolated  30  grnii 
of  ethyl  formate  and  3400  grins,  of  ethyl  acetat(\  Th 
chief  factors  which  influence  the  ({uantitics  of  the  volaiil 
acids  in  brandy,  and  consequently  those  of  their  cslei 
are  :  the  ((uantity  of  volatile  acids  existing  in  the  wim 
the  duration  of  the  distillation,  and  the  total  acidity  c 
the  wine.  The  )iro])ortions  of  volatile  acids  in  wine*  ai 
variable,  and  diseased  wines  are  the  richest.  Th 
brandies  distilled  in  the  old-fashioned  stills  withasloi 
fire  are  always  richer  in  esters  than  tho.se  distilled  in 
rapid  still,  because  pi-olonged  ebullition  of  the  wine  favoui 
the  csterification  of  the  volatile  acids,  as  is  illustrated  I) 
the  distillation  of  a  mixture  of  vinasse  and  neutral  spin 
which  on  slow  distillation  yielded  -10  grm.s.  of  esters  in 
hectolitre  of  absolute  alcohol.  Whilst  admitting  tlia 
the  presence  of  esters  in  a  mixed  s|)irit  in  no  way  implii 
that  wine  brandy  is  present,  the  author  conclude*  th*' 
since  the  best  brandies  are  obtained  by  slow  distilUtio 
in  an  ohl-fashioned  still,  they  ought  to  be  rich  in  estoi 
but  that  in  practice  care  should  be  taken  to  a.scertain 
these  esters  are  not  derived  from,  damaged  wines, 
may  be  done  by  tasting  — J.  F.  B.  « 


Alcohol,  its  impurities,  and  its  dennturaft  ;    Action  0$ 

common    meiuli   of   .     R.    P.    Duchemin. 

Int.  Congr.  Api)l.  Chem.,  London,  1909. 

Tile  following  table  gives  the  dry  residue  in  grms.  |« 
litre  of  alcohol  after  being  left  in  contact  with  the  variot 
metals  for  three  months  : — 


ITOD.I  Tin.  Zinc.  Copper.!  Bm 

) I I  I 


Etliyl  alcohol,  95° 


Methyl  alcohol,  95 


-f  50  per  cent. 

water  

-t- 10  per  cent, 
aldehyde  . . . 
-f- 10  per  cent, 
ethyl  acetate 
-t- 10  per  cent, 
amyl  acetate 

-H50  percent. 

water   

+ 10  per  cent. 

acetone  

•h  10  per  cent, 
methyl  acetate 


1-S 

2-2 

1-1 

2-5 

8-S 

1-9 

1-4 

3-9 

0-8 

1-9 

4-7 

0-8 

1-2 
0-3 

8-4 
1-8 

2-2. 
0-9 

0-9 

13-« 

0-4 

1-2 

1-9 

2-0 

1-5 

3-8 

0-« 

It  will  be  seen  that  it  is  the  impurities  present  in  denature 
alcohols  which  render  them  inconvenient  for  \i»e  wit 
metallic  plant.— T.  H.  P. 

Yinossc  charcoal  ;  Losses  of  salts  in  the  production  of m^. 

E.  Bauer.     Seventh  Int.  Congr.  Appl.  Chem..  LoodotB^, 
1909.  '^f 

A  c.\RKKrL  comparison  of  the  quantity  of  sails  fed  int 
the  furnace  in  the  form  of  concentrated  vinasse  with  tha 
recovered  in  the  charcoal  shows  a  loss  ranging  fmm  6  I 
10  per  cent.  This  loss  on  burning  consists  principall 
of  potassium  sidphate.  which  fact  is  apjiannlly  not  i 
concordance  with  the  fact  that  thcdissoeintion  leiii|)oiat'n 
of  potassium  sulphate  is  considerably  higher  than  thai  <^ 
the  carbon.ite  and  chloride.  A  ]ioition  of  this  stilphalc 
deposited  in  the  flues  near  the  furnace  in  the  form  of  a  fuw 
crystalline  mass  as  hard  as  stone,  whilst  further  (|uantili> 
are  dejKisiteil  as  dust  nearer  the  chimney.  It  is  aasunic 
that  in  the  body  of  the  furnace  the  sulphate  is  redueed  I 
sulphide,  which  volatilises  on  dissociation  and  is  »uhs< 
quently  condensed  and  re-oxidised  in  the  llncii.  Th 
rc-o.xidation  is  not  always  comphte.  and  many  of  th 
samples  drawn  from  the  flues  lontain  sulphide.  Th 
quantity  of  salt  recovered  from  the  flues  varies,  accordin 
to  the  tcmperatun"  and  the  length  of  the  flues,  from  8  I 
12  per  cent,  of  the  total  loss.  The  greater  iiortioi 
equivalent  to  from  5  to   10  i)er  cent,  of   the  caiculali 
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eld  of  crude  ash,  goes  up  the  chimney.  This  loss  is 
■eater  in  the  Ganur  furnace  than  in  the  Porion  type,  in 
hich  latter  a  portion  of  the  volatilised  salt  is  absorbed 
.'  the  sjarays  of  liquid  vinasse. — J.  F.  B. 

Bdermining  starch.     Thorne  and  Jefiers.     See  XVI.         1 

Analysis  of  malt  ixlrarts.     Hamburg.     .S'cf  XX. 

ighlij  carhuretted  akohol  as  a  motor  fiul.     Jlohr.     See  II.  | 

ax-jree    alcohol    in    manufacture    of    dyes     in     U.S.A. 
Piochazka.     See   IV. 

Patext.s. 

iaizc-ears ;      Utilisation    of  for   the   production   of   • 

'  alcohol.     F.   L.   Stewart,   Murrysville.   Pa.,  Assignor  to    j 

S.  E.  GiU,  Pittsburg,  Pa.     U.S.  Pat.  923,088,  May  25, 

1909. 

iiM.iTCKE  maize-ears,  while  the  kernel  is  still  "  in  the 
lilk.  "  are  ground  and  heated  with  dilute  acid ;  the 
quid  portion  is  then  separated  from  the  pulp,  and 
■ndered  slightly  alkaline.  The  precipitate  which  is 
reduced  is  separated  and  the  liquid  is  fermented,  the 
Icohol  formed  being  then  recovered  by  distillation. 

— \V.  P.  S. 

iUohol ;     Process  for  making  .     A.    Woolncr,   jun., 

!  and  A.  Lassloffy,  Assignors  to  Woolner  Distilling  Co., 
j  Peoria,  III,  U.'S.  Pat.  923,232,  June  1,  1909. 
OUSTASE-SECEETISG  fungi,  such  as  Aspergillus  ori/za, 
re  grown  in  suitable  distillery  products,  and  the  resulting 
ledium  is  combined  with  a  prepared  mash  containing 
:  lalt-diastase  :  the  mixture  is  then  fermented  and  sub- 
I'squently  distilled. — J.  H.  J. 


;  XVIII.— FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    AND  DISINFECTANTS. 

(A.)— FOODS. 

Creatinine  determination  [in  meat  extracts,  etc.']  ;    Factors 

which  influence  the .     F.  C.  Cook.     J.  Amer.  Chem. 

Soc.,  1909,  31,  673—693. 

Che  author  has  made  a  large  number  of  experiments 

m   the    colorimetric    determination    of   creatinine    under 

'•aried    conditions    (see    this    .J.,    1907,    709 :     190S,    87). 

1 1  was  found  that  with  commercial  samples  of  creatine 

,nd  creatinine,  slightly  higher  results  were  obtained  when 

jlO  c.c.  of  picric  acid  were  used  than  when  15  c.c.  were 

iised:     with    meat    extracts    the    results    were    the    same 

,vhether  15  or  30  c.c.  of  picric  acid  were  emjiloyed.     It  is 

dvisable  to  always  add  25  or  30  c.c.  of  picric  acid,  since 

,n  excess   does   not   influence   the   results.     The   amount 

I  if  alkali   which  gave   the   most   satisfactory   results   was 

i.O  c.c.  ;    an  excess  caused  the  results  to  come   out  lower. 

'ierious   errors    may    be   caused    by   the   dilution    of    the 

creatinine  solution   before   the  addition  of   the  reagents. 

;Che  error  due   to   dilution   is  a  fairly  constant  one.     If 

I  he  result  obtained  with  10  c.c.  of  the  creatinine   solution 

)e  taken  as  correct,   then   for  each   10  c.c.    of  dilution, 

)-00019   grm.    of   creatinine   less   is   found.     Thus   if   the 

solution  is  diluted  to  100  c.c.  0-00019  •9=0-00171  grm. 

ihould   be  added   to  the  result.     The  result   obtained  is 

lilso  lower   the   longer   the   solution   is   allowed   to   stand 

ifter  the  addition  of  the  reagents;    it  is  recommended 

I  hat  the   period   of  standing   be   5   minutes.     Somewhat 

iow    results    are    obtained    if    coagulable    proteins    (egg 

albumin),  proteoses,  or  peptones  are  present,  and  although 

'irdinary  meat  extracts  do  not  contain  sufficient  protein 

1:0  seriou.sly  affect  the  results,  yet  in  exceptional  cases, 
t  is  necessary  to  remove  the  protein  before  applying  the 
test.  For  the  conversion  of  creatine  into  creatinine, 
ii  modification  of  Benedict  and  Myers  autoclave  method 
■jAmer.  J.  Physiol.,  1907,  18.  397)  proved  most  satis- 
"actory.  .50  c.c.  of  the  meat  extract  solution  are  well 
mixed  with  50  c.c.   of  A'/j  hydrochloric  acid,  heated  in 


the  autoclave  for  15  minutes  under  15  lb.  pressure^  then 
the  volume  adjusted  to  100  c.c,  and  an  aliquot  portion 
taken  for  the  creatinine  determination. — A.  S. 

Jelh/-making ;      Chemi.dry   and  phi/sics   of  .     X.    E. 

Goldthwaite.     J.  Ind.  and  Eng.  Chem.,  1909,  1,  333— 
340. 

The  author  defines  a  jell}-  of  good  texture  as  one  that  is 
not  tough  ;    that  will  quiver  but  not  flow  when  shaken  ; 
and  that  can  be  easily  cut  by  means  of  a  spatula  into 
pieces,    which    will    preserve    their    shape.     Experiments 
with   crab-apple,    sweet    apple,    grape,    pear,    peach,    and 
plum   juices   showed   that   the   essential   constituents   for 
the  formation  of  jellies  of  good  texture  are  pectin  and 
free   acid,    whilst   sucrose   is   a   desirable   accessory   con- 
stituent.    For  fruit  juices  of  sp.  gr.  about  1-04,  the  most 
desirable  proportion  of  free  acid  is  about  0-5  per  cent, 
(expressed  as  sulphuric  acid).     After  addition  of  an  acid 
(organic    or    mineral)    to   a   fruit    juice    containing   little 
free  acid,   good  jellies  can  be  made,   but   the  flavour  is 
impaired  and  in  some  cases  completely  spoiled  :    tartaric 
acid    gives    somewhat    better    results    than    citric    acid. 
!    The  amount  of  sugar  required  appears  to  depend  mainly 
'    upon  the  proportion  of  pectin  in  the  juice  ;    too  much  is 
j    generally   used.     It   is   probably   best   to   add   the   sugar 
I    so  that  it  is  boiled  with  the  juice  for  a  period  not  exceeding 
one-half    the    total    time    of    boiling.     With    crab-apple 
!    juice,   jellies   of   excellent    textui-e   and    with   remarkable 
:    keeping   qualities  can   be   obtained   by   using  glycerin   in 
place  of  sugar.     Tests  with  different  fruit  juices  showed 
that  hot   juice  ready  to  gelatinise  on  cooling,  has  a  b.pt. 
of  about  103°  C.  and  sp.  gr.  (observed  with  a  hydrometer), 
1-28.     Pectin  was  isolated  from  different  fruit  juices  by 
1    boiling    them,    then    cooling    and    filtering,    and    adding 
'    the  filtrate  drop  by  drop,  with  constant    stirring,  to    an 
equal   volume   of   alcohol.     After  standing  overnight,  the 
pectin  was  collected  on  a  filter  of  fine  cotton  cloth,  and 
I    the  liquid  worked  out  of  the  gelatinous  mass  by  means  of 
!    a   spatula.     After   repeated   re-dissolving   and   re-precipi- 
tating,  the  pectin    was  obtained   as  a   nearly   colourless, 
transparent  solid.     By  preparing  a  1  per  cent,  solution  of 
I    the  pectin  from  sweet  apple,  crab  apple,  and  peach  juices 
in  a  0-5  per  cent,   solution   of  tartaric  acid,   heating  to 
boiling,  adding  0-75  volume  of  sugar,  and  again  boiling 
until    a    test-portion    gelatinised    on    cooling,    jellies    of 
excellent  texture  and  taste,  but  nearly  colom'less,  were 
prepared. — A.  S. 

Sice  ;    "  Facing  "    and  other  methods  of  preparing  

for  sah.     J.  M.  Hamill.     Report  to  the  Local  Govern- 
ment Board,  New  Series,  No.  4,  1909. 

The  normal  creamy  white  colour  of  rice  is  changed  to  one 
of  dead  whiteness  by  the  addition  during  the  niilhng 
process  of  ultramarine  or  anihne  colouring  matters. 
Prussian  blue  or  indigo  are  also  used  but  less  commonly. 
If  the  grain  is  not  to  be  glazed,  the  opacity  is  subsequently 
modified  by  arachis  oil  or  carefully  purified  petroleum, 
about  3  gallons  of  oil  sufficing  for  200  cwt.  of  finished 
rice. — -J.  W.  G. 

Flour  ;    Bleaching  and  conditioning    of .     AV.    Jago. 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 

Recent  milling  developments  have  had  as  their  object 
the  improvement  of  the  colour  of  flour.  The  colour  of 
flour  is  more  or  less  due  to  the  presence  of  the  following 
colouring  matters :  Bran,  crease,  and  other  outside, 
dirt,  colouring  matter  of  the  endosperm.  Bran  contains 
a  reddish- brown  colouring  matter.  If  very  fine  particles 
of  bran  are  allowed  to  remain  in  the  flour,  they  darken 
the  colour,  and  this  is  intensified  when  the  colour  is 
dissolved  out  in  the  act  of  making  dough.  Crease  dirt, 
when  allowed  to  get  into  the  Hour,  gives  it  a  sad,  bluish- 
grey  tint.  This  outside  dirt  is  removed  by  scouring  or 
washing  the  wheat,  and  also  by  first  sphtting  the  grains 
longitudinally  and  removing  the  crease  flour  before 
proceeding  further  with  the  reduction  of  the  grain. 
Colouring  matter  of  endosperm. — This  is  in  a  different 
category,  being  a  part  of  the  flour  itself.  In  properties, 
the  colouring  matter  is  somewhat  unstable  in  character, 
and  diminishes  very  noticeably  on  keeping  the  flour  some 
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two  or  three  months.     The  intensity  of  such  colour  varies 
considerably  ;    some  flours,  such  as  that  of  Walla  Walla 
wheat,  are   very  yellow,   while  others  are  comparativelv- 
white.     Some  ycai-s  ago  the  writer  iua<le  o.xiK-riinents  oil 
these  Hours  with  ozone.     The  colour  was  almost  completely 
destroyed,    but   the   flour  acquired  an   unpleasant    taint. 
Since  then  other  l>leaehing  agents  have  been  proposed, 
the  most  imiJortaut  being  nitrogen  peio.\ide.  and,  second- 
arily, chlorine.     The  whole  of  such  bodies,  and  also  ozone, 
are   either  direct   or  indirect  o.xidising  agcnt.s.     But   the 
bleaching  is  not  necessarily  an  o.xidisiug  action,  because 
sulphur  dioxide,   a   reducing   agent,   also   bleaches   Hour. 
Nitrogen  peroxide  is  by  far  the  most  imijortant  of  these 
bleaching  agents,  and  for  that  purpose  is  produced  either 
by  chemical  processes  or  a  flaming  electric  discharge  through 
air.     There    has    been    much    discussion    as    to    whether 
bleaching  by  nitrogen  peroxide  is  due  to  oxidation  or  to 
nitration.     Advocates  of  the  former  view  point  out  that 
nitrogen  peroxide  undoubtedly  acts  as  an  oxidising  agent 
in  certain  «  ell-known  reactions,  and  that  it  is  fair  to  assume 
that  it  also  does  so  on  Hour.     The  fact  that  ozone  bleaches 
the  Hour  is  quoted  in  support  of  this  argunu'nt  ;    but  the 
reply  is  made  that   electrically  produced  ozone  contains 
nitrogen  peroxide,  which  is  really  the  effective  bleaching 
agent.     The  argument  in  favour  of  the  nitration  theory 
is  that  the  oil  of  the  Hour,  with  which  the  colouring  matter 
is    closely    associated,    absorbs    the    nitrogen    peroxide, 
being  elaidinised.     In  support  of  this  view  the  oil  is  shown 
to  be  altered  in  character,  and  nitrogen  compounds  of  the 
nitrite  ty]xi  can   be  detected  in  the  treated  ilour.     One 
argument  is  surely  not  destructive  of  the  other  ;  oxidation 
of  colouring  matter  may  co-exist  with  absorption  of  nitrogen 
peroxide,  i.e.,  there  may  be  both  oxidation  and  nitration. 
When    Hour    is    kept,    it    "  ages "'    or    "  conditions."     A    i 
conditioned  Hour  works  rather  better  during  fermentation, 
usually  makes  a  better  coloured  and  rather  larger   loaf, 
and  absorbs  rat  her  more  water.     It  is  clainuil  for  bleaching 
that   it   '■  conditions  "    the   flour.      Conditioning  consists 
probably  in  alterations  in  the  physical  characters  of  the 
gluten.     Gluten  mav  be  too  tenacious  in  qimlity,  and  while 
ageing,  it  may  be  slightly  broken  down  by  traces  of  acid. 
so  that  it  can  expand  more  freely.     If  asa  result  of  such 
changes  the  Hour  as  a  whole  has  improved,  fermentation 
goes  on  more  regularly.     .\s  bleaching  by  nitrogen  peroxide 
causes  the  devclojimeiit  of  traces  of  acid,  this  treatment 
niay  cause  quickly  the  same  changes  as  occur  more  slowly 
in  flour  during  ageing,  but  all  must  depend  on  whether 
or  not  the  Hour  is  in  such  a  condition  as  to  be  improved 
by  such  changes.     But  bleaching  does  not  change  a  low- 
grade  Hour  into  a  higher  one  :   the  colour  may  be  lightened, 
but  the  other  characters  of  the  Hour  arc  not  transformed. 
Bleached  flour  should  therefore  be  declared  as  such. 

Wiualeyi  flour  ;    Gas-inaking  capaciti/  as  a  fartor  in  the 

eatimnlion  of  strength  in  .     A.   E.   Humphries  and 

A.   G.    Simpson.     Seventh   Int.   Congr.    Appl.   Chem.. 
London,  1909.     (See  this  J.,  1907,  9So). 

The  final  conclusion  is  that  the  total  gas  evolved  in  i)anary 
fermentation  is  of  no  importance  as  a  measure  of  strength  : 
the  gas  evolved  in  the  latest  stages  of  fermentation  is  of 
greater  significance  and  it  is  a  factor  under  the  control  of  the 
miller  and  the  baker.  The  progress  of  these  later  stages  of 
fermentation  is  dependent  on  the  action  of  the  various 
diastatic  enzymes  present  in  all  wheaten  flours. 

Milk  ;    Comparntiie  .ilud;/  of  the  new  methods  of  detecting 

watering  of  .     G.   C'ornalba.     Seventh   liit.  Congr. 

Appl.  Chem.,  London,  1909. 

Even  the  milk  from  large  herds  exhibits  moderately  large 
natiu'al  variations  iii  the  amounts  of  residue,  fat  andca.sein. 
so  that  quite  a  large  addition  of  water  may  be  necessarv 
in  order  to  bring  these  amounts  down  to  the  minimum 
values.  With  the  milk  from  a  single  animal  these  varia- 
tions are  stHl  more  marked.  The  author  finds  that  a  sure 
means  of  detecting  dilution  of  milk  with  w.itcr  is  furnished 
by  the  sum  of  the  .soluble  components  of  milk.  Taken 
separately,  these  soluble  components  give  no  reliable 
data,  as  their  amounts  vary  somewhat  widely  :  but  their 
sum  varies  only  between  such  narrow  limits  as  to  render 
possible  detection  of  a  dilution  as  small  as  o  or  even  4  per 


cent.  The  mean  value  of  this  constant  for  mixed  mil 
from  a  number  of  animals  is  about  Iii.'".,  the  limitiug  valu. 
bemg  5-95  and  ti-4li.  For  the  milk  of  single  cows  tl 
limitmg  values  are  .".-SO  and  0-t>0,  and  with  the  mai'orit 
of  the  cows  the  value  oscillates  round  the  number  li- 
Takuig  the  mean  value  S-l.i.  addition  of  o  per  cent,  of  wat< 
to  the  milk  would  lower  the  value  to  .)-S4.  Ueterminatio 
of  the  density  of  the  serum,  which  should  not  be  lew  tha 
1-030,  IS  capable  of  revealing  dilution  of  milk  to  the  cxter 
of  10  per  cent. 

Evaporated  milk  and  milk  products  ;    Analysis   of  

E.     Gudeman.      Seventh    Int.     Congr.     Appl.    Chem 
London,  1909. 

A  XEW  method  for  tlie  determination  of  fat  in  concci 
trated  milk  and  in  nulk  products  is  given  as  follows  •- 
•2o  grms.  of  the  milk  product  are  weighed  into  a  bcaiu 
and  dissolved,  or  maik-  into  an  emulsion  with  about  100  c  . 
of  water.  In  this  sohitiun  fat,  and  proteids,  and  subsuno 
insoluble  in  water  (cereals,  stareh,  gums,  fibre,  etc.)  gi 
precipitated  with  copper  sidphatc  (Fchling  solution).  Tli 
precipitate  is  filtered  off  and  washed  on  the  filter,  and  the 
dried  between  filter  paper,  or  at  a  very  low  temperature,  an 
directly  extracted  in  a  continuous  extractor  with  puij 
ether,  and  the  extracted  fat  dried  on  the  water-bathaSl 
weighed.  The  advantage  claimed  for  the  method  bftUii 
accuracy  and  rapidity,  is  the  fact  that  the  extracted  fi  I 
is  not  modified  by  excessive  drying  befoi-e  or  after  ei 
tion.  The  extracted  precipitate  cau  be  used  for  thai 
mination  of  protein,  insoluble  in  water,  the  K! 
digestion  being  complete  within  one  hour.  With  proJncI 
containing  a  large  amount  of  fats,  such  as  milk  chocolatf 
milk  jiowders  and  others,  a  i)rehminarv  extraction  wit 
dry  ether,  petroleum  ether,  or  other  .s'uitablc  solvent f 
recommended.  The  method  was  found  to  have  extands 
application  in  the  analysis  of  products  containing  s(inH< 
starch,  cereals  and  other  substances  that  interfere  wii 
direct  extraction  of  the  products. 

r 

Dried  potatoes  ;  Preparation  and  uses  of .     E.  PaioW 

Seventh.  Int.  Congr.  Appl.  Chem.,  London,  1909.     1 

PoT.\TOES  are  dried  so  as  to  contain  not  more  than  16  pi 
cent,  of  moisture,  either  by  means  of  superheated  atean 
,  or  by  hot  gases.  In  the  first  place  the  washed  potttoa 
,  are  boiled  soft,  using  steam  under  a  pressure  of  O-o  ttm 
I  The  boiled  )jotatoes  are  then  passed  between  rolls  to  whicl 
steam  under  a  pressure  of  2-o  atra.  is  supplic<l,  the  atau 
given  off  from  the  potatoes  being  removed  by  an  cxh»wt 
the  paper-like  mass  obtained  is  scraped  of!  the  ralb  bt 
sharp  knives,  and  torn  into  flocks.  In  the  second  ay^tei 
the  washed  potatoes  arc  cut  up  into  jiicccs  or  discs,  whiq 
are  then  passed  through  fixed  or  rotating  drinns  t'hrongl 
which  hot  gases  from  burning  coke  or  coal.  jilentifDU- 
mixed  with  air,  are  ilrawn  by  an  exhaust  arraiigcmmt'/ 
the  temperature  in  the  drums  is  120''— 2oO°  C,  that  of  thi 
exhaust  gases  100^  The  total  cost  of  drying  100  Idloe 
of  potatoes  by  the  first  process  is  from  Sjd.  to  Is.  2J<L 
and  by  the  second  ])rocess  from  OJd.  to  9Jd.  Dri« 
potatoes  can  be  used  for  all  purposes  for  which  fresl 
potatoes  are  used,  and  keep  indefinitely.  In  Ormin< 
200  instaUations.  with  about  300  machines,  have  bcei 
constrnctcd  so  far,  capable  of  dealing  with  alwut  «(H 
million  kilos,  of  potatoes  per  annum. — A.  G.  L.  i_ 

Cocoa ;     Presence    of    oxalic    acid    in    .     C.    Giirnid  9^ 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909.        F? 
EXAMiN.vTio.v  of  authentic  samples  of  cocoa  showed  th« 
they  contain  as  much  oxalic  acid  as  is  found  in  soml 
spinach    and    rhubarb,    and    that     the    quantity   is    no  jj.. 
diminished   by  drying.     Analyses  of  the  chief  brands  o  KZ 
cocoa  and  of  their  ash  are  given. — A.  G.  I..  T: 

Oxalic  acid  in  cocoa  and  chocolate.     J.  JI.  Albahary.  Sovifltl 

Int.  Congr.  Ai>pl.  Chem..  London,  1909. 
ExiSTfNO  mcthoils  having  failed  to  give  accurate  reroll 
in  the  determination  of  oxalic  acid  in  cocoa  or  chocolati- 
the  author  devised  the  following  jirocess,  which  is  b*i«-< 
on  the  fact  that  in  an  alkaline  .solution  magnesium  sail: 
precipitate   phosphates   and   purine   bases,    whilst  oxali< 
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;id  remains  in  solution  as  magnesium-alkali  oxalate ; 
ilcium  oxalate  is  also  soluble  in  an  alkaline  solution, 
bout  50  gims.  of  the  sample,  which  has  been  dried  over 
ilphuric  acid  till  of  constant  weight,  are  lieated  for  one 
our  on  the  water-bath  with  ,50  c.c.  of  a  10  per  cent, 
ilution  of  sodium  carljonate,  fresh  water  being  added 
)  replace  that  evaporated.  The  mixture  is  then  treated 
ith  50  c.c.  of  a  solution  containing  10  per  cent,  of 
lagnesium  chloride  and  20  per  cent,  of  ammonium 
iloride,  a  quantity  of  animal  charcoal  being  also  added 
)  retain  mucilaginous  substances.  After  concentrating 
le  liquid  by  heating  for  another  hour,  with  occasional 
;itation,  the  mixture  is  filtered  whilst  hot,  with  the  aid 
f  tlie  pump,  and  the  insoluble  matter  is  washed  with 
oiling  water.  The  filtrate  is  concentrated,  made  strongly 
Immoniacal,  and  after  standing  for  12  hours,  is  filtered, 
he  filtrate  is  treated  witli  a  slight  excess  of  calcium 
'iloridc,  then  made  faintly  acid  with  acetic  acid,  and  after 
landing  for  12  hours  in  a  warm  place,  the  precipitated 
idcium  oxalate  is  filtered  off,  and  the  oxalic  acid  deter- 
[lined  in  the  usual  way.  This  gives  the  total  oxalic  acid  : 
!  the  preliminary  heating  with  sodium  carbonate  be 
jtnitted,  the  oxalic  acid  present  as  soluble  alkali  salts  is 
.'etermined,  and  the  difference  between  the  two  results 
jives  the  quantity  present  as  calcium  oxalate.  With  this 
jiethod  it  was  found  that  a  specimen  of  "  alkalinised  " 
Ocoa  powder  contained  per  kilo.,  3'647  grms.  of  oxalic 
Md  in  the  form  of  soluble  .salts  and  0-188  grm.  as  calcium 
salate  ;  in  a  sample  of  "  non-alkalinised  "  cocoa  powder, 
le  corresponding  figures  were  0-159  grm.  and  3-763  grms. 
a  two  si)ecimens  of  chocolate,  0-7238  and  0-385  grm. 
ispectively  of  oxalic  acid  per  kilo,  were  found. — A.  S. 

'elatin  ;  Copper  as  an  impurity  in  .     W.   B.   Hart. 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 
"Ietallic  impurities,  when  found  in  cooked  and  preserved 

jods,  generally  originate  from  the  cooking  vessel,  the 
laclcing  vessel,  the  sealing  material  such  as  solder,  rubber 
Kng,  etc..  or  from  the  intentional  addition  of  coj^per  salt 
lir  "  greening "  purposes.  The  author  has  traced  a 
■irther    and    hitherto    unrecorded    source    of     metallic 

apurity.  Pressed  beef,  alleged  to  have  caused  symi^toms 
jf  poisoning,  when  microscopically  and  bactcriologieally 
(xamined,  was  found  to  be  cjuite  sound,  but  a  small 
(nantity  of  copper  was  detected,  ths  origin  of  which  was 

ventually  traced  to  the  gelatin  used  as  a  garnish,  the 

isiilts  being  as  follows  : — 

Mgrms.  of  copper 
per  kilo. 

34 

0 

60 

25 

104 

The  examination  of  a  number  of  samples  of  gelatin,  sold 
ir  hou.sehold  use  gave  results  varying  from  0  to  5G-3  mgrms. 
f  copper  per  kilo.,  and  the  figure  varied  directly  with  the 
3h.  Possible  sources  of  copper  contamination  duiing  the 
lanufacture  of  gelatin,  and  the  widely  divergent  opinions 
f  vaiious  authorities  as  to  the  permissible  limit  for  copper 
I  foods  are  referred  to. 

'oodstufjs ;     Mineral     constituents     of  .      H.    Ingle. 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 
[he  necessity  for  a  sufficient  supply  of  '"  mineral  matter  " 
.r "  ash  constituents  "  in  the  food  of  animals  has  long  been 
pknowledged,  but  the  importance  of  its  composition  has 
:  ot  been  sufficiently  recognised.  Sodium,  chlorine,  fluorine, 
*on  and  calcium  are  apparently  of  more  importance  to 
;iimals  than  to  plants  and  are  not  stored  in  any  consider- 
j'Ae  quantities  in  the  seeds  of  plants,  which  are  usually 
'eh  in  potassium  and  phosphorus  compounds, 
t  In  seeds  and  in  cereal  seeds  particularly  the  proportion 
j'  phosphorus  pentoxide  far  exceeds  that  of  lime,  while  in 

le  stems  and  leaves  of  most  plants — of  Letjuminosce 
]-e-emineritly — the  lime  largely  predominates.  Further 
i)nsideration  shows  that  the  food  supplied  to  animals, 
,   not    sufficiently    varied    in    character,    must   often    be 

jficient  in  certain  mineral  elements  which  are  essential 

■)  the  proper  formation  of  digestive  and  other  secretions. 

The   various   secretions   required  for   normal   digestion 


[ressed  beef  1  . . 
jTessed  beef  2  . , 
elly  preparation. 

Ulatiii  A     

'elatin  B     


and  growth  in  an  animal  are  characterised  by  containing 
certain  chemical  elements,  some  of  which  occur  but  rarely 
in  plants. 

Thus,  iodine,  contained  in  the  thyroid  secretion,  and 
fluorine,  an  essential  constituent  of  bone  and  teeth,  are 
not  abundant  in  plants,  while  the  ratio  of  sodium,  chlorine, 
iron  and  calcium  to  the  potassium  and  phosphoric  acid 
required  by  animals  is  far  higher  than  exists  in  most  plants. 
As  an  example  of  what  the  writer  believes  to  be  a  wide- 
spread fallacy,  the  view  that  wheat  bran  is  particirlarly 
valuable  as  a  "  bone-forming  "'  food  may  be  cited.  This 
suljstance  is  particularly  rich  in  ash  and"  contains  a  large 
amount  of  phosphorus  pentoxide  (about  3-0  per  cent,  of 
its  weight)  but  only  about  0-2  per  cent,  of  lime,  and, 
according  to  the  writer's  view,  should  be  very  unsuited  for 
bone  development  and  nutrition,  as  indeed  is  the  case, 
as  proved  by  the  existence  of  a  curious  bone  disease! 
known  as  "  bran  rachitis,"  among  horses  fed  largely  on' 
bran. 

Food  colours,  certified ;  Difficulties  in  the  loay  of  their 
manufacture.  E.  G.  Kohnstamm.  Seventh  Int.  Congr 
Appl.  Chem.,  London,  1909. 
The  coal-tar  colours  permitted  under  the  Food  and  Druos 
Act  of  the  LTnited  States  are  seven  in  number,  which  must 
be  in  a  high  state  of  purity.  The  author  states  that  none 
of  the  colours  on  the  markets  of  the  world,  at  the  time  of 
testing,  would  meet  these  requirements.  Of  these  seven 
colours,  189  samples  from  every  possible  source,  and 
representing  all  the  leading  manufacturers,  are'  heie 
reported  on,  and  the  results  of  their  examination  reasonably 
establish  the  necessity  of  food  colour  certification.  Of 
these  189  samples  the  worst  were  oft'ercd  for  food  colouring 
purposes  and  seemed  to  be  so  oflered  because  unfit  for 
any  other  purpose.  Naphthol  Yellow  6'.— Sixty-four 
samples  examined,  ranging  in  shade  from  clear  bright 
yellow  t;o  a  dirty  brownish  or  green  colour.  All  contained 
Martins'  Yellow,  some  more  than  1  per  cent,  thereof  ; 
some  contained  as  high  as  2  per  cent,  and  even  3  per  cent! 
of  unconverted  initial  material  or  decomposition  products. 
Forty-one  contained  excessive  arsenic  and  29  excessive 
heavy  metals.  Orange  /.—Twenty-eight  samples 
examined  ;  all  contained  decomposition  products,  varyino- 
from  a  slight  amount  to  over  50  per  cent.  :  free  a-"naph'tho1 
was  found  in  most  samples,  in  12  it  was  as  high  as  2  per 
cent.  ;  insoluble  matters  were  as  high  as  I  per  cent.  ; 
lead  to  the  extent  of  0-5  per  cent,  was  found  in  one  sample  : 
shading    by    added    colours    and    excessive    amounts    of 

arsenic,    lead    and     iron    were     frequent.      Amaranth. 

Thuty-eight  samples  examined ;  none  were  pure,  and 
all  contained  arsenic  in  excessive  amounts,  and  in  one 
case  as  high  as  0-1  per  cent.  ;  all  contained  added 
colour,  principally  an  acid- violet.  Iron  as  high  as  0-1  per 
cent.  ;  insoluble  matter  as  high  as  li  per  cent.  ;  was 
most  heavily  loaded  with  salt  of  all  seven  colours. 
Ponceau  3R. — Thirty-six  examples  examined  ;  the  purest 
of  all  colours  tested  ;  not  toned  ;  heavily  loaded  with  salt  ; 
much  insoluble  matter  was  present ;  decomposition 
products  were  absent;  iron  0-01  percent.;  12  contained 
excessive  amount  of  arsenic,  and  14  contained  excessive 
amount  of  heavy  metals.  Erythrosine.—Twelve  samples 
examined  ;  10  were  not  erythrosine  at  all :  of  the  other 
two,  one  was  low  in  iodine  and  one  contained  arsenic. 
Lir/ht  Green  S.F.  Yellowish. — Thirteen  samples  examined  ; 
only  one  free  from  arsenic,  nine  contained  lead  or  copper, 
one  contained  managnese  ;  none  were  loaded.  Indiijo- 
disulphonic  acid. — Eight  sam])les  examined  :  none  were 
pure  ;  the  iron  content  was  as  high  as  1-5  per  cent.  ;  all 
were  loaded  with  salt  or  Glauber's  salt.  One  contained 
excessive  amount  of  arsenic  and  two  excessive  amounts  of 
heavy  metals.  The  difficulties  consist  in  keeping  the 
undesirable  materials  out  of  the  dyes,  or  in  separating 
them  from  the  crude  dyes,  or  both. 

Limit  of  lead  in  culinary  uten.iils  and  tinned  articles.     Padc 
and  Kohn-Abrest.     See  X. 

Sugar  and  maize   syrup  for  confectionery  and  preserves 
industries.     Boseley.     See  XVI. 

Bacteria  of  interest  in  fermentation  industries.     Hennebcrg. 
See  XVII. 
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Impurities  [lead  and  arsenic]  in  tartaric  acid,  citric  acid, 
and  cream  oj  tartar.     Buchanan.     Sic  XX. 

Patents. 

Flour  :     .-igting.    conditioning    and    bleaching    .     F. 

H.    Loiing.    Uimlon.     Eng.    Pats.    12.780   and    12,781, 
.lime  ir>.  liKlS. 

(I).  The  pi'occss  consi8t.s  in  tho  exposure  of  Hour  to  the 
V8j>ours  of  chlorides  or  oxycUorides  of  sulphur,  mixed 
»-ith  ft  largo  volume  of  air  or  other  inert  gas,  either  with 
or  without  subseipient  aeration.  To  these  vajiours  may 
be  added  formic  acid  or  the  usual  bleaching  agents. 
(2).  The  tlour  is  treated  with  a  large  volume  of  air  or  other 
inert  gas  containing  snuiU  quantities  of  formic  acid  or 
formic  aldehyde  or  other  compound  of  the  .same  type. 
A  smalliT  (piantity  of  the  Hour  may  be  tr«>ated  with  excess 
of  the  vnpouiN  and  then  be  mixeti  with  a  large  tpiantity 
of  untreated   Hour. — J.  H.  J. 

Impregnating     Uqnida    with    carbonic    arid;     Ap/foratus 

for  .     H.   Kumniler  und  Co..  Aarau.  Switzerland. 

Eng.   Pat.   24.S13.  Nov.    18,   1908.      Under  Int.   Conv., 
Sept.  22.  190S. 

An  improved  form  of  draw-off  pipe  and  gas-inlet  passage 
combined,  for  attachment  to  an  atftmiser  impregnating 
chamber  is  described.  The  draw-olT  pipe  is  connected 
with  a  new  form  of  l>ottle-lilling  apparatus  by  means  of  an 
extension  tube  terminating  in  a  filling  nozzle  and  passing 
through  a  hollow  arm  with  which  it  comuiunicates  by  a 
sniftiug  passage.  The  Ijottle  to  be  tilled  is  supported  in 
a  holder  and  can  l)e  pres-sed  by  a  spring  against  the 
lilling  nozzle.  The  draw-off  pipe  has  a  cock  with  a  witic 
Ijoif  for  admitting  the  impregnated  li(pii<l  into  the  bottle 
and  with  a  sniffing  passage  for  allowing  the  compressed 
air  in  the  filled   bottle  to  escape. — .).  H.  J. 

(B.)— SANITATION ;     WATER    PURIFICATION. 

Putrescibility  test  for  sewage,  and  sewage  efflnent*  ;  Experi- 
ments on  the  .     D.  1).  Jackson  and  W.  A.  Horton. 

J.  Ind.  and  Eng.  Chcm.,  1909.  1,  328—33:!. 

The  authors  have  tried  to  a.scertain  the  best  conditions 
foi-  determining  the  putrescibility  of  sewage  and  sewage 
effluents  by  the  imubafion  test.  It  is  recommended 
that  the  sample  be  diluted  with  varying  quantities  of 
distilled  water  saturated  with  air  at  20"  C,  and  incubated 
for  4  days  at  37°  C.  in  jircsencc  of  an  indicator,  the 
decolorisation  of  which  is  taken  as  an  indication  of 
putrescence.  The  most  sensitive  inilicator  is  commercial 
"methylene  gi-een "  (the  double  zinc  salt).  1  c.c.  of  a 
solution  containing  0-.^  grm.  per  litre  being  used  ;  larger 
quantities  have  a  slight  antiseptic  action.  In  order  to 
avoid  leakage  during  incubation,  the  test-bottle  is  fitted 
with  a  perforated  rubber  stopper  carrying  a  glass  tube 
drawn  out  at  the  lower  end  and  closed  above  by  a  rubber 
bulb,  .\fter  filling  the  bottle,  tube,  and  bidb,  the  latter  is 
squeezed  fiat  and  will  then  allow  foi  expansion  during  the 
incubation. — A.  .S. 

Water.    Influence    of    chlorides    on    the    determination    of 

nitrates   in    [by   Grandval  and   Lajoux's   method]. 

(i.   Perrier  and    L.   Farcy.     Ann.   Chim.   analyt..   1909, 
14,   213—215. 

In  the  original  method,  nitrates  are  determined  by 
eva))orating  10  c.c.  of  the  water  to  dryness  on  the  water- 
bath.  nu)i<tening  the  cold  nsidue  with  I  c.c.  of  a  mixture 
of  12  grms.  of  phenol  and  144  gnus,  of  sul|>huric  acid  of 
sp.  gr.  l-7(>7.  and  after  a  few  minutes'  contact,  adding 
10  c.c.  of  water  and  10  c.c.  of  dilute  solution  of  ammonia. 
The  yellow  colour  is  then  matched  with  that  produced 
under  similar  conditions,  by  a  solution  of  SO  mgrms.  of 
potassium  nitrate  in  a  litif  of  water.  The  aiithors  finil 
that  the  action  of  hydi-ochloric  acid  on  this  lolour  reaction 
is  by  no  means  negligible,  even  when  derive<l  from  the 
amount  of  chlorides  usually  jtrc'-senf  in  well  watc'rs.  W'ifh 
waters  containing  larger  quantities  of  chlorides,  such  a'* 
fxi.st  in  the  wells  of  maritime  districts,  the  determination 
of  nitrates  beeontes  quite  erroneous  by  this  nu'thod. 
since  the  hydrochloric  acid  liberated  le.s,sen8  the  deptli 
of  the  yellow  colour  to  a  considerable  extent.     If,  however. 


an  amount  of  sodium  cliloride,  equivalent  to  the  amonn 
of  chlorine  found   tj  be  present    to  the  water,  be  addi 
to    the    standard     potassium    nitrate    solution    taken   f< 
the  colour  control,   the  results  obtained   will   be  stricth 
comparable. — J.  O.  B. 

Trade-effluenUf  :     Diipo.'al  and    purification    of .      t; 

.J.    Fowler    and     E.     Ai-dern.       Seventh     Int.    Congr 

Appl.  Chcm.,  Ivondon,  I'.>09. 

The  polluting  effect  of  trade-effluents  may  be  due  i 
the  presence  of  : — 

((I)  An  excessive  quantity  of  suspended  solids  ; 

(6)  Substances  capable  of  feiinentation  or  putrefactioi 
and  consequent  production  of  nuisance  ; 

(c)  Colouring  matters,  such  as  vegetable  or  artiticia 
dyestuifs  ; 

id)  Substances  ]ioi80Dous  to  a<{uatic  vegetation,  ( 
lish-Hfe  ; 

(f)  Oily  matters,  fat  and  soap. 

The    detailed    description    of    these    various   classes  ■ 
effluent    and    their    respective    methods   of    treatment 
briefly   indicated    in    the   following   paragra|ih9,   it    bein 
understood  that  one  effluent  may  fall  under  more  tha 
one  head. 

(a)  Tanneiy  effluents  contain  large  quantities  of  lini 
in  suspension,  effluents  from  jtlants  for  the  recovery  ■ 
amnuinia  from  liquois  produced  in  the  distillation  <'f  eu, 
in  gas-retorts  or  coke  ovens  contain  large  quanlitici  • 
calcium  salts  in  suspi  nsion.  and  effluents  fiom  coal  wnshui 
plants  contain  much  line  coal  in  suspension ;  |>otlct 
ertluenfs  contain  ^-lay.  effluents  from  aniline  stills  ma 
contain  large  quantities  of  magnetic  oxide  of  iron,  cHlucni 
from  dye  and  bleach  works  may  contain  much  Hocculci 
matter  from  waste  "  Hlling  "  or  mordanting  subittAOu 
and  Hbrous  material  from  the  cloth  itself,  ua|xT  nii 
effluents  may  also  contain  fibre  and  "  filling.'  Most  ■ 
these  can  be  clacifictl  by  sitiiple  subsidence  in  suitabi 
constructed  setthng  tanks.  In  certain  cases — e.g.,  pap< 
mill  effluents,  mechanical  filters  or  tine  screens  ni»y  1 
employed. 

lb)  Among  important  fermentative  or  putrtfarti\ 
effluents  are  tho.se  from  breweries  or  distilleries,  froi 
tanneries  and  hide-dressing  works,  from  beet-root  sugi 
manufactories,  staixh  works,  wool-.sccuiring  works,  bon 
manure  and  glue  manufactories. 

-All  of  these  can  be  purified  by  suitably  armngr 
biological  tanks  and  filters  either  before  or  after  odmi: 
turc  with  sewage.  It  should  be  noted  that  liqui' 
capable  of  undergoing  acid  fennentation — i.g.,  starrl 
effluents  or  brewery  efllucnts  are  not  well  suited  U 
ana-mbic  treatment,  (r)  Colouring  malli  rs  from  dj 
works  may  be  of  vegetable  origin  such  as  indigo  or  logwoo 
or  belong  to  the  numberless  varieties  of  .so-called  "  anilini' 
or  artificial  dyestufTs.  The  forniei  and  certain  of  ll 
latter — e.g..  alizarin  derivatives — which  are  fixed  I 
mordants  can  be  precipitated  by  means  of  iron  ' 
aluminium  salts.  .\  large  proportion  of  artificial  colontii 
matters  aiv  not  cajmble  of  removal  in  this  way.  Th' 
are  generally  destroyed  in  biological  filtei-s  when  mix* 
with  sewage,  but,  apart  from  their  colour,  do  not  cfi 
stitute  a  tiangcrous  element  in  effluents,  id)  A  gn' 
variety  of  injurious  substances  may  be  discharged  unil 
this  head,  e.g.  . — 

Alkali  sulphides  from  alkali  waste  heaps,  froui  t 
vulcanising  of  india-rubber,  from  dyeing  proces' 
employing  sulphur  dyestuffs.  and  in  certain  cases  t 
effluents  from  amnuinia  recovery  stills.  It  is  high 
important  that  these  should  be  treated  with  excess 
lime  or  with  a  mixture  of  hme  and  ferrous  sulpha 
(copperas),  and  the  piTcipitated  sulphide  seltlwi  c 
in  tanks,  before  the  effluent  is  discharged  either  in 
a  sewer  or  a  watercourse,  or  there  is  almost  a  certain 
of  serious  nuisance  or  even  fatal  accidents,  arising  (n 
the  evolution  of  sulphuretted  hydrogen  due  to  chan 
contact  of  such  an  effluent  with  five  acid. 

.Icids  and  alkalis,  unless  ])reseut  in  very  minute  pi 
])ortion,  should  be  neutralised  before  discharge  into 
stream  or  .sewer. 

Chlorine,  either  in  the  free  state  or  as  hyj)ochlorite. 
bleach  works  effluents,  unless  present  in  very  •»' 
(pmntities,    is   not    likely   to   be   veiy   troublesome  »b 
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scharged  into  a  sewer,  but  it  is  important  from  the 
5int  of  view  of  fish  hfe  and  aquatic  vegetation,  that 
ily  minimum  quantities  should  be  allowed  to  pass 
irect  into  a  stream. 

Numerous  tarry  products,  such  as  benzol  and  naphtha- 
ne  washings  containing  sulphonic  acids  of  benzene  and 
iphthalene,  various  phcnohc  derivatives,  etc.,  are  very 
ijurious  to  the  microscopic  life  of  streams,  and  may  in 
'ime  cases  quite  up.set  the  natural  balance  of  aquatic 
;e.  When  sufficiently  diluted  and  mi.xcd  with  sewage 
'lev  are  amenable  in  general  to  biological  treatment, 
he  same  ajiphes  to  the  very  troublesome  effluents  from 
nraonia  stills  treating  the  liquor  from  the  distillation  of 
)al  in  retorts  or  coke  ovens.  In  addition  tg  jjhenolic 
nivatives  these  effluents  contain  thiocyanates.  thio- 
ilphates,  and  sometimes  sulphides.  The  effluents 
cm  paper  and  cellulose  works  obtained  after  boihng 
;iw  ccUulo.se  material  with  alkah  sulphites,  is  very 
iflicult  to  treat  and  is  generally  evaporated, 
(e)  Free  particles  of  rjreofie  and  jat,  e.g.,  from  tripe- 
[ressing  works,  etc.,  can  usually  be  intercepted  by 
jccially  devised  grease  traps.  Soaps,  e.g.,  such  as 
ce  produced  in  wool  sco\iiing  works,  are  first  decom- 
losed  by  acid,  when  the  fatty  acids  rise  to  the  surface 
ad  can"  be  separated  and  purified.  In  the  case  of 
irdinarv  laundries  it  is  often  simpler  to  precipitate  the 
baps  with  lime. 
Law  a.s  to  trade-effluents. — The  difficulties  of  interpre- 
ition  of  the  law  are  to  be  found  in  the  liability  of  local 
uthorities  to  take  trade-effluents  into  sewers,  when 
J  thei-  these  were  insufficient  in  size,  or  when,  the  sewers 
eing  adequate,  the  purification  works  were  over-burdened. 
.  further  difficulty  has  arisen  in  regard  to  responsibility 
)r  pollution  of  a  stream,  when  a  manufacturer  discharges 
ito  a  sewer  belonginsr  to  a  local  authority. 
i  All  of  such  cases  have  been  decided  on  appeal,  in  a 
Bnse  favourable  to  the  local  authority.  It  is  generally 
•le  wish  of  the  local  authority  to  encourage  manufacturers 
'3  far  as  possible,  and  several  towns  have  special  bye-laws 
,f  their  own,  obtained  generall}'  by  mutual  agreement 
I'ith  manufacturers,  confiiraed  in  some  cases  by  special 
i,cts  of  Parhament.  Thus  the  towns  of  Halifax  and 
Iradford  have  power  to  impose  a  charge  upon  manu- 
icturcrs  according  to  the  volume  and  quality  of  the 
(ffluents  sent  into  the  sewers.  Manchester  has  special 
owers  regulating  the  composition  of  the  effluent  dis- 
iharged  into  the  sewers,  but  does  not  make  any  charge 
pr  treatment.  These  powers  are  based  on  similar  ones 
lossessed  by  the  London  County  Council. 
j  The  Royal  Commission  on  Sewage  Disposal  recom- 
jiendcd  in  their  third  Repoit  of  1903,  that  in  general, 
|)cal  authorities  should  receive  trade-effluents  into  sewers, 
iut  that  cither  preliminary  treatment  should  be  adopted 
ly  the  manufacturer,  or  that  he  should  pay  a  special 
'harge  to  go  to  the  cost  of  treatment  of  his  effluent, 
i'oints  of  difference  likely  to  arise  between  manufacturers 
nd  local  authorities  the  Royal  Commission  recommends 
hoiild  be  referred  to  the  Central  Authority,  which  it 
•  of  opinion  should  be  appointed. 

1  "</,•<  ;    Phyi^kal  and  hiohjtk  factors  in  the  purification 

,,j  .     .J.  H.  Johnston.     Seventh  Int.  Congr.   Appl. 

•  hiiu.,  London,  1909.     (See  also  this  J.,   1907,  428.) 

«"   series  of   experiments  on   the    practical    scale    are 

I  -'  lilied  to  illustrate  the  retention  of  colloids  and  matter 

1    "liition  in  a  sewage   passing  through  a  filter  and  the 

M'lvtir    action    on    the    matter    so    retained.     The    first 

\piiiment  consisted  in  passing  tank  effluent,   sterilised 

■  f.n  as  possible  with  st^am,  on  to  a  trickling  filter  filled 

ill    sterilised    material.     In    this    way    the    number   of 

I  I'lia  passing  on  to  the  filter  was  reduced  to  200  per  c.c, 

ii'l  that  in  the  effluent  from  the  filter  was  2.50  per  c.c. 

I  was  found  that  retention  of  organic  matter  in  colloidal 

nd  ordinary  .solution  took  place  from  the  very  first,  the 

'(fluent  b'.-ing  neariy  clear.     Absorption  of  ammonia  took 

lace  at  first  and  soon  decreased,  but  was  resumed  when 

■;lie  absorbing  surface  was  renewed  by  nitrification  of  the 

ilready  absorbed  ammonia  ;    this  latter  took  ])lace  after 

(he   twelfth   day.     The   purification    was   as   effective   as 

'.'  the  hquid  had  contained  the  usual  number  of  organisms. 


The  second  experiment  consisted  in  applying  tap  water 
to  a  mature  trickling  filter  which  had  been  standing 
unused  for  a  fortnight.  The  first  effluents  were  low  in 
ammonia  and  very  high  in  nitrate,  showing  the  great 
amount  of  biolytic  action  which  had  been  taldng  place 
on  the  organic  and  other  matters  in  the  filter  while  resting. 
After  the  products  of  tliis  action  had  all  been  washed  out, 
there  was  evidence  in  the  effluent  of  slow  formation  and 
nitrification  of  ammonia  and  continuous  removal  of  the 
organic  matter  which  had  been  absorbed  during  preceding 
ordinary  operations. 

Green  seaivecds  ;  Nuisances  caused  hy in  tidal  waters  ; 

and  a  special  method  of  sewage  treatment  to  minimise 
their  groivth.  E.  A.  Letts.  Seventh  Int.  Congr.  Appl. 
Chem.,  I.*ndon.    1909. 

The  author's  experiments  have  shown  that  the  growth 
of  green  seaweeds  of  the  IJlva  and  Eutero7norpha  species 
in  tidal  waters  is  mainly  due  to  the  presence  of  ammonium 
salts  and,  to  a  less  extent,  of  nitrates,  derived  from  sewage. 
The  following  method  of  sewage  treatment  has  therefore 
been  recommenled  to  the  Belfa.st  Corporation: — (1). 
Removal  of  solid  matter  by  means  of  screens,  catch  pits, 
and  continuous  flow  sedimentation.  (2).  Treatment  of  a 
portion  of  the  sedimented  sewage  by  percolating  filters 
followed  by  a  short  period  of  sedimentation.  (3).  A 
process  of  denitrification  consisting  in  submitting  a 
mixture  of  the  highly  nitrated  effluent  from  the  percolating 
filter  with  the  septic  tank  effluent,  to  treatment  on  a 
contact  bed,  so  as  to  effect  a  destruction  of  nitrates  in 
the  one  and  purification  in  the  other.  Experiments  on 
a  large  .scale  have  given  good  results,  and  it  is  estimated 
that  the  method  will  effect  a  reduction  of  over  80  per 
cent,  in  the  factors  that  promote  the  growth  of  these 
seaweeds  in  Belfast  Lough. — C.  A.  M. 


Water  /or  potable  purposes  by  means  of  chlorine  or  hypo- 
chlorites ;   Purification  of .     i.  C.  Thresh.     Seventh 

Int.  Congr.  Appl.  Chem.,  London,  1909. 

Since  the  process  of  .slow  sand  filtration  was  inauguratea 
early  in  the  last  century  veiy  little  ad%'ance  has  been 
made  in  the  methods  of  purifying  waters  for  potable 
purjioses.  The  great  advantage  of  storing  polluted  river 
waters  for  a  period,  before  filtration,  has  recently  become 
more  fully  recognised,  but  the  great  expense  entailed  in 
the  construction  of  reservoirs,  and  slow  sand  filters,  leads 
one  to  think  that  processes  may  yet  be  devised  which 
will  be  more  economical  than  storage  and  slow  sand 
filtration. 

The  process  which  appears  most  likely  to  be  successful 
is  the  use  of  chlorine  or  hypochlorites.  These  chemicals 
have  been  used  in  emergencies,  but  on  account  of  the 
disagreeable  effect  upon  the  palate  of  the  residual  chlorine, 
their  use  has  been  abandoned  as  speedily  as  possible. 
The  author  recently  (Dec,  1908)  drew  attention  to  the 
fact,  that  when  waters  were  fairly  free  from  suspended 
nuitter  and  from  organic  matter  in  solution,  exceedingly 
minute  quantities  of  chlorine  sufficed  for  practical 
sterilisation,  far  smaller  quantities  than  had  hitherto 
been  employed,  and  that  by  the  subsequent  use  of 
sodium  bisidphite  the  residual  chlorine  coidd  easily  be 
removed  and  the  water  rendered  as  palatable  as  before. 
The  author  has  shown  that  with  many  waters,  one  part 
of  chlorine  per  million  practically  sterilised  them,  and 
that  the  cost  for  chemicals  did  not  exceed  .5s.  per  million 
gallons  treated. 

His  recent  experiments  have  been  more  especially 
devoted  to  ascertaining  whether  the  residual  chlorine 
could  not  be  removed  by  some  process  of  filtration  which 
would  at  the  same  time  remove  any  trace  of  suspended 
matter,  and  wrought-iron  turnings  ajipear  to  give  the 
best  result.  After  passing  througli  the  iron  the  water 
contains  a  small  portion  of  the  metal,  probably  as  bieai- 
bonate.  in  solution,  and  some  oxide  in  suspension.  By 
mere  filtration  through  sand  nearly  all  the  iron  is  removed, 
but  it  is  preferred  to  use  a  filtering  material  called 
"  polarite."  since  this  removes  the  iron  better,  and  will 
also  remove  any  trace  of  chlorine  which  has  not  been 
taken  up  by  the  iron. 
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Ozone  ;   Sterilisation  of  water  at  Nice  b;/ .     Beunat.    ' 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 
For  the  last  15  months  the  water  at  Nice  has  lieen  success- 
fully sterilised  by  means  of  the  Otto  ozone  ajjparatus. 
The  plant  installed  is  capuWe  of  dealing  with  1000  cb.  m. 
per  hour,  but  so  far  only  228 — 837  ch.  m.  jxt  hour  have 
been  treated.  The  ozonised  air  is  generated  in  40  elements 
consisting  of  adjacent  plates  of  glass  covered  with  tin, 
which  are  cooled  by  a  coil  containing  water  ;  the  air  is 
drawn  in  through  a  central  hole  in  one  of  the  plates.  A 
continuous  electric  current  of  110  volts  transformed  into 
an  alternating  cunt-nt  of  20.000  volts,  with  a  fivquency 
of  500,  is  used.  The  ozonised  air  obtained  contains 
0-9 — 3-3  mgrms.  of  ozone  i)er  litre  ;  at  least  0-33  gnu.  of 
ozone  per  cb.  m.  of  water  is  necessary  to  effect  sterilisation. 
The  water  is  mixed  with  the  ozonised  air  in  8  emulsitiei-s, 
each  consisting  of  a  double  cone  with  their  ajiiccs  together  ; 
the  water  issues  from  the  upijer  into  the  lower,  into  which 
the  treated  air  is  also  passed.  The  results  obtained  arc- 
very  satisfactory ;  besides  effecting  sterilisation,  the 
ozonised  air  also  diminishes  the  organic  matter  in  solution 
by  13— 3-t  per  cent.— A,  G.  L. 

yitritea   in    sanilnry    water    analysi.'! ;     Fuchniitf-S    as    a 

pervinnent  standard  for  the  dttermiiiolioii  of .     J.  H. 

Kastle  and  E.  Elvovc.  Seventh  Int.  Congr.  Appl. 
Chem.,  London,  1909. 
The  pink  colour  ])roduced  I)y  a  nitrite  and  Griess' 
sulphanilic  acid-a-naphthylaniine  reagent  can  be  exactly 
matched  by  a  solution  of  Acid  Magenta  (Kuchsine-S: 
Acid  Fuchsin  according  to  Weipert),  which  has  been  acidi- 
fied with  hydrochloric  acid.  A  solution  of  the  dyestull 
is  prepared  by  dissolving  0-2  grm.  in  50  c.c.  of  2.V-hydro- 
<hloric  acid  and  nuiking  up  to  2000  c.c.  with  distilled 
water.  Of  this  solution  100  c.c.  are  mixed  with  50  c.c. 
of  2A'-hydrochloric  acid  and  diluted  to  2000  c.c.  with 
distilled "  water.  From  the  latter  solution  (No.  2), 
^standard  solutions  are  prejiarcd  containing  varying 
tjuantities  which  are  mixed  with  50  c.c.  of  2.Y-hydro- 
( hloric  acid  and  made  up  to  200  c.c.  with  distilled  water. 
The  number  of  c.c.  of  solution  (No.  2)  and  the  ei|uivalent 
of  "  nitrite  "  nitrogen  in  parts  per  million  are  as  follows  : — 

C.C.  of  Solu- 
tion No.  2 

Equivalent 
( f  "  nit- 
rite "  ni- 
trogen     . .  ' 

The  standard  solutions  are  made  up  fresh  about  once  a 

month  and  kept  in  a  cool  place  away  from  direct  sunlight ; 

the  stock  solution  No.   2  is  renewed  about  once  in  six 

months. — J.  C.  C. 

Patents. 

Liquids  and  gaseti  chemicaUy  active  vpoti  each  other  ; 
Apparatus    and    processes    for    simiillaneou^hj    Ireaiintj 

.     [Ptirificalion    of    icatcr   hi)    o:onf.]     J.    Steynis, 

New  York.     Eng.  Pat.  I(i.I2,S,  July  29.  190.S. 

See  Fr.  Pat.  390.598  of  1907  and  Addition  thereto  ; 
this  J..  1908,  1101.  1173.— T.  F.  B. 

^\'aler ;     Process    and    apparatus    for    purifi/ing     . 

Oliver- Roche  Co.     Fr.  Pat.  397,l)(!9,  Dec.   19.  1908. 
See  Eng.  Pat.  27,272  of  1908  ;  this  J..  1909,  539.— T.  F.  B. 

(C.)— DISINFECTANTS. 

Disinfectajits  :    Chemical  control  of  .     M.   \V.   Blyth. 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909.     (See 

also  this  J..  1906,  1183). 
The  author  shows  that  the  Rideal-Walker  test  may  give 
entirely  different  results  when  carried  out  by  different 
observers ;  moreover,  the  action  of  disiufcclants  on 
organisms  contained  in  fieces  may  l)e  quite  different 
from  their  action  on  naked  organisms.  Chemical 
examination  of  the  disinfectant  must  therefore  always 
be  coupli-d  with  the  bacteriological  tests.  Analysis 
is  rendered  diflicult  when  emulsifying  agents  arc  present. 
The  author  recommends  acetone  as  a  de-emulsifying 
agent.     For  disinfectants  containing  soAps  the  procedure 


is  as  follows  :   To  200  e.c.  of  disinfectant  200  c.c.  of  ■part' 
acetone  and   200  c.c.   of   i>etroleum  ether   (boiling   bdon 
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'0''  C.)  are  added  ;  the  mixture  is  extracted  with  200 c.e 
of  water,  and  then  with  200  e.c.  at  a  time  of  a  mixture  o) 
equal  parts  of  acetone  and  water,  until  the  aqueou.- 
extracts  measure  800 — 9tKI  c.c.  The  washings  are  ther 
extracted  w  ith  lt>t>  c.c.  of  petroleum  ether,  which  is  addec 
to  the  main  iK-troleum  ether  solution.  The  aqueoiL< 
extract  is  next  made  uj)  to  1000  c.c,  of  w  liich  ]M>rtioD^ 
are  taken  for  the  determinations  of  emulsifying  agent 
i.e.,  fi-ce  and  combined  alkali,  ivsiu,  fatty  acid,  etc. 
A  portion  may  be  steam-distilled  to  see  whether  tar  acidt 
or  hydroearlxms  arc  still  present :  this  shoulil  not  \x 
necessary,  with  the  practically  neutral  disinfectanla  at 
present  on  the  market.  The  jK-troleum  ether  solutior 
is  distilled  from  a  large  flask  until  the  i«triikum  othei 
and  water  are  volatilised.  The  residual  t)il  in  the  flasl. 
is  measured  (allowing  for  that  clinging  to  the  fla«k 
and  represents  total  oil  and  free  rosin.  The  oil  is  thei 
returned  to  the  flask,  distilled  and  again  measuied, 
The  distillate  is  mixed  with  half  its  volume  of  ]ietrolailii] 
ether.  an<l  extracted  three  times  with  sodium  iiydroiide 
solution  (s]).  gr.  1-2),  the  washings  bting  extracted  onc« 
with  half  their  volume  of  petroleum  ether.  The  twd 
petroleum  ether  solutions  are  mixed,  evajiorate*!,  andth* 
resid>ial  hydrocarbons  measured.  The  alkaline  sulutioil 
is  acidilied  with  sulphuric  acid  (1:3),  extracted  wit! 
petroleum  eth'-r,  the  latter  well  wa,shed  with  distUkx 
water  and  transferred  to  a  distilling  flask  ;  the  solTeni 
and  water  are  distilletl  off  and  the  phenols  reuiaininf 
behind  measured  and  fractionated  as  usual.  Water  it 
the  disinfectant  is  taken  by  difference,  but  should  Im 
checked  by  distilling  the  samjile  and  measuring  the  walen 
the  result  so  obtained  is  always  about  1  [K-r  cent,  too 

For  disinfectants  containing  albumin.  200  e.c.  of  Ih^i 
sample  are  boiled  under  a  reliux  condenser  with  200o.cl 
of  acetone  until  a  homogeneous  solution  is  obtaiiwdh 
200  c.c.  of  petroleum  ether  arc  then  added,  and  the  ai 
carried  out  as  above. — A.  G.  L.  vj 

Patent. 

Antiseptics ;      Manufacture    of    new    .     0.     Imnjffl 

London.     From    Farbw.    vorm.    Jleister.    Lucius, 
Briining.  Hoechst  a/M.,  Germany.     Eng.  Pat.    15,tllfl 
July  27,  1908.  "  ^ 

MoNO-HALooEN  derivatives  of  m-cix-sol  of  the  type 
CHj  :  OH  :  X=  1  :  3  :  ('.  are  heated  with  a  neutral  so*) 
or  a  soap  containing  excess  of  fatty  acid,  or  a  sulpliunat<-( 
soap,  i>roducing  products  which  aix-  sohil>lc  in  water  aot, 
have  antiseptic  properties. — J.  H.  J 


XIX.— PAPER,    PASTEBOARD,    &c. 

Metals  ;  Action  of  /taper  on .     P.  Klinim.    Wochent! 

f.  Papierfabr.,   1909,  40,   1075— llj81. 

The  action  of  pa|)er  on  metals  under  eommctcia 
conditions  falls  under  two  distinct  heads:  (I),  corrosun 
and  oxidation,  such  as  occurs  in  the  case  of  steel  good^ 
under  the  action  of  chemicals  in  the  wraj)ping  iwper- 
(2),  blackening,  with  formation  of  sulphides,  such  « 
may  occur  in  the  case  of  silver  and  copi>er  articles  " 
in  the  ease  of  decorative  printing  with  metallic  dcMpn- 
The  rusting  of  steel  goods  may  occur  not  only  with  })<n«t 
containing  free  acids  and  "  chlorine,"  but  also  under  th^ 
action  of  readily  dissociable  salts,  particidarly  ll" 
aluminium  sulphate  used  for  sizing  and  the  ferric  or  ecpi" 
salts  sometimes  employed  in  dyeing.  The  oecum-n'  »■  < 
free  acid  in  |)apcrs  is  comparatively  rare  ;  it  may  cuisl  n 
the  form  ot  iivv  sulphuric  acid,  sometimes  «No  as  fre- 
hydrochloric  or  sulphurous  acid.  The  presence  of  «i 
injurious  excess  t>f  aluminium  sulphate  is,  however,  ver 
common,  and  may  be  regartlcd  as  the  rule  in  the  eakc  i' 
hard-sized  pa|H)rs.  Its  action  may  not  be  at  tirst  ap|>areni 
but  under  the  intluence  of  changes  in  the  tem)x'rature  «ih 
moisture  of  the  atmosphere,  rusting  eveutuuUy  t«k< 
place.  Great  caution  must,  however,  Ik-  cxcnised  ii 
arriving  at  a  conclusion  in  this  case,  since  rusting  in"; 
readily   be   induced,   oven   when   a   jrerfcctly   indiffcrcn 
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apcr.  e.g.,  pure  filter  paper,  is  employed.  When,  for 
istance,  a  test  is  being  made  in  an  atmosphere  containing 
loistiire.  great  care  must  be  taken  to  avoid  changes  in 
le  temperature.  If  sucli  occur,  the  metal,  being  tlie  best 
inductor,  becomes  colder  than  the  paper,  and  moisture 
jndenses  in  drops  upon  its  surface  ;  these  drops  absorb 
irbon  dioxide  from  the  air  and  accumulate  at  the  points 
:  contact  between  the  metal  and  paper,  thus  causing 
)rrosion  in  exactly  the  same  manner  as  if  the  paper  were 
fault.  These  conditions,  of  course,  obtain  very 
equently  in  practice,  and  it  may  be  said  that  no  paper 
m  really  prevent  rusting,  unless  it  be  gas-tight  and 
le  packet  hermetically  sealed.  Having  regard  to  the 
30ve  circumstance,  and  always  controlling  the  result 
(T  a  blank  test  with  pure  filter  paper,  papers  may  be  tested 
ir  their  indiiierence  to  steel  articles  by  a  direct  test. 
his  is  best  performed  under  a  bell  jar,  lined  with  moist 
,ter  paper,  so  as  to  preserve  a  humidity  of  about  95  per 
int.  of  saturation.  The  jar  should  be  protected  from 
;ht,  from  changes  of  temperature,  and  from  one-sided 
fluences  of  all  kind.s,  especially  from  draughts.  The 
eel  articles,  consisting  of  a  flat  piece  of  watch  spring 
id  a  piece  of  steel  wire  bent  in  the  form  of  a  (J .  should 
!  carefully  cleaned  with  emery  paper  and  then  handled 
ily  with  the  forceps.  They  are  pinned  twice  through 
16  paper,  and  the  sides  of  the  strip  are  then  folded  over 
lem  :  several  of  such  packets,  together  with  the  blank, 
ay  be  clamped  together.  They  are  placed  under  the 
sli  jar,  in  wliicli  is  also  placed  an  open  dish  containing 
.ustic  soda  lye  to  absorb  carbon  dioxide.  Good  papers 
.ould  remain  for  a  week  under  these  conditions  without 
■oducing  rust.  The  blackening  of  metals  under  the 
flnence  of  paper  is  more  frequent  now  than  formerly, 
ring  to  the  fact  that  the  majority  of  papers  are  prepared 
3m  some  form  of  wood  jjulj)  which  has  been  digested 
ith  sulphur  comijounds.  Practically  all  unbleached  wood 
dps  of  the  sulphite  and  sulphate  classes  contain  residues 
sulpliur  compounds  which  wiU  blacken  metals.  Even 
cached  pulps  are  frequently  contaminated.  Unbleached 
■_'  iiiilps.  straw  and  wood  ])u!ps  prepared  by  caustic  soda 
I  -  and  mechanical  pulps  are  generally  free,  but 
,  !m(1  pulps  may  contain  residues  from  the  "' anti- 
|mi.  The  active  compounds  include  sulphites,  sulphides, 
i|  firp  sulphur.  Direct  tests  may  be  made  with  metallic 
I  iMi  Ihe  .same  principle  as  that  described  above  for  steel. 
l|i|iiti's  are  best  detected  by  means  of  test  papers 
linenated  with  potassium  iodate  and  starch,  moistened 
til  ililute  hydrochloric  acid.  Sulphides  and  free  sulphur 
•  detected  by  making  a  decoction  of  the  paper  with 
per  cent,  sodium  hydroxide,  acidifying  the  decoction 
(1  suspending  a  strip  of  lead  paper  in  the  atmosphere 
(nr  the  liquid.  Free  sulphur  may  be  extracted  by 
Inilnrm  and  recognised  by  its  crystalline  form  on 
aporation  of  the  solvent. — J.  F.  B. 

Vnadian  pulp  and  paper.     Ch.  of  Comm.  J.,  Julv,  1909. 
I  [T.R.] 

'ATlSTics  issued  by  the  Canadian  Customs  show  that, 
ring  the  year  ended  March  ,31st.  1909,  the  cpiantity  of 
Ip  exported  was:  To  the  United  States,  wood  pulp, 
?mically  prejjared,  769,514  cwt.  and  mechanically 
lund,  3,0.33,885  cwt.  ;  to  Great  Britain,  chemically 
spared.  13,6()0  cwt.,  and  mechanically  ground.  973,598 
^t.  The  export  of  jjaper  during  the  same  period  was  : 
'  the  United  States,  wall  paper.  roUg,  19.974,  valued  at 
',440;  felt  paper  rolls.  109,863.  valued  at  8101,835; 
apping  paper,  594,695  lb.,  valued  at  .S24,264  :  printing 
psr,  valued  at  8791,533  :  paper  of  other  kinds,  valued 
8.34,673.  To  Great  Britain,  wall  paper,  512  roUs, 
lued  at  8159  ;  felt  paper,  5,060  rolls,  valued  at  S21.896  ; 
.nting  paper  to  a  value  of  8922,278,  and  other  paper 
I  a  value  of  -8354.887.  During  the  same  period  901,861 
[■ds  of  pulp  wood  were  exported  to  the  United  StatDS. 
e  Department  of  Trade  and  Commerce  has  issued  a 
I  tement  showing  a  considerable  decline  in  the  importing 
printing  pa|)cr  from  tlie  United  States.  For  the  nine 
■nths ended  Decemher  31'it.  1908,  the  value  was  8145,000; 
'  corres])onding  nine  months  of  1907.  8231.000;  corre- 
mding  nine  months  of  1906,  8274.000.  The  imports  of 
nting  paper  from  Great  Britain  range  from    8135,000 


to  8165,000  for  each  nine  month.s.  and  uuly  .i  u-itling 
amount  was  imported  from  any  other  country.  The 
sales  of  wood  for  wood  puljj  to  the  United  States  have 
increased.  In  the  last  nine  months  of  1908  the  value  was 
a  little  over  83.500,000,  compared  with  a  shade  above 
82.000,000  for  the  corresponding  term  of  1906.  No  other 
country  was  a  purchaser  from  Canada.  In  wood  pulp 
the  sales  in  the  last  nine  months  of  1908  were  82,000.000, 
the  same  as  in  1908,  and  8750,000  less  than  in  1907. 

Veqetahle   fibres ;    Chemistry   of   .     C.    G.    Schwalbe. 

Seventh    Int.    Congr.    Appl.    Chem.,    London,    1909. 

In  a  short  summary  of  recent  studies  on  the  effect  of 
chemical  reagents  on  cellulose,  it  appears  necessary  to 
repeat  or  extend  former  researches,  such  as,  for  instance, 
those  of  Tauss  on  the  action  of  water  and  alkali  under 
pressure,  oxidation  by  alkalis,  and  the  action  of  neutral 
salts.  It  is  further  very  important  to  study  the  occurrence 
of  the  cellulose  hydrates,  for  these  correspond  in  properties 
to  many  varieties  of  cellulose.  The  greater  or  less  capability 
of  hydrolysis  can  be  no  longer  considered  as  especially 
characteristic  of  the  hemicelluloses,  since  it  has  been 
shown  that  mercerised  celluloses,  for  instance,  are  very 
much  more  quickly  hydrolysed  than  hydrocellulosc  or 
cellulose.  The  occurrence  of  cellulose  hydrates  in  many 
natural  celluloses  has  a  strong  influence  on  the  results 
obtained  by  the  usual  methods  of  estimating  cellulose. 
It  has  not  been  possible  up  to  the  present  to  distinguish 
with  certainty  between  hydroeelluloses  and  oxycellulose. 
In  the  acetylation  of  cellulose,  hydrocellulosc  appears  to 
be  formed  as  an  intermediate  product ;  when  neutral  salts 
are  used  in  place  of  acids  in  the  acetylation  process, 
the  decomposition  of  the  salts  by  the  cellulose  is  not 
improbable.  The  very  necessary  work  from  the  stand- 
point of  colloidal  chemistry  on  cellulose  jiroblems  has  been 
hindered  up  to  the  present  by  lack  of  rational  methods 
of  investigation.     (See  also  this  J.,  1909,  216).— H.',P.  P. 

Action  of  oxalic  acid  on  cellulose.     Knecht.     See  V. 

P.iTEN'TS. 

Porou.s  materials  [cellulose]  ;   Purification  of .     W.  R. 

Wliitney,  Alplaus,  N.Y.,  Assignor  to  General  Electric 
Co.,  New  York.  U.S.  Pats.  923,227  and  923,745, 
June  1,  1909. 
The  porous  material  is  washed  with  a  solvent  which  is 
isotonic  with  respect  to  the  impurity  it  is  desired  to 
remove  and  only  contains  a  small  quantity  of  it,  while 
at  the  same  time  an  electric  current  may  be_  jjpassed 
through  the  solvent,  which  may  be  a  .solution  \of  an 
organic  substance.  The  process  is  more  particularly 
a])]ilied  to  the  removal  of  zinc  chloride  from  ceUulose,  by 
suspending  the  cellulose  in  a  liquid  which  will  dissolve  the 
impurity  and  passing  an  electric  current  through  the 
solution. — J.  H.  J. 

Circulation  of  liquid  especially  in  cellulose  boilers.     Ger. 
Pat.  209,443.     See  I. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    &    EXTRACTS. 

Isoquinoline    bases  ;   Synthesis    of   .      A.    Pictet   and 

F.  W.  Kay.     Ber.,  1909,  42,  1973—1979. 

Deriv.^tives  of  isoquinoline  can  be  prepared  by  the 
following  reactions.  Benzoylphenylethylamine  dissolved 
in  toluene  or  xylene  is  mixed  with  phosphorus  pentoxide, 
and  boiled  in  a  reflux  apparatus.  Condensation  takes  place 
with  the  formation  of  a  ba.se,  1-phenvldihvdroisoquinoline, 
C,oH,,N,  which  boils  at  188°  C.  at  6  mm.,  and  at  320°  C. 
at"'718"  mm.,  and  melts  at  73°— 74°  C.  when  crystallised 
from  light  petroleum.  The  hydrochloride  melts  at 
222° — 223°  C.  If  this  base  is  oxidised  in  a  warm  acid 
solution  with  the  requisite  quantity  of  iiermanganate, 
1-phenylisoquinoline,  C,5Hi,N.  is  produced.  When 
crystallised  from  aqueous  alcohol,  it  forms  small  needles, 
melting  at  93°— 94°  C.  l-Mcthyldihy(lroiso(|uinoline, 
CijH,,N,  was  formed  from  acetyliihcnylethylamine  in  the 
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same  way.  It  is  a  colourless  oil,  boiling  at  230°  C.  at 
735  mm.  The  hvdrocliloride  melts  at  KiO"  ('.  Phenacetvl- 
phenylethylnmine.  CcH,,.CH;.CH.,.XH.C'().('H.;.C',Hi.  \vas 
made  finm  jihenylethylamine  and  phenaeetyl  ehluride. 
and  melts  at  'Xf  C.  When  treated  with  ])h<is|)horus 
]>entoxide,  1-benzyldihydroisoquinoline,  C,,HijN,  is  pro- 
duced. This  substance  is  a  basic  oil,  with  a  ))leasant 
odour,  and  boils  at  196" — 1!)7^  C.  at  12  mm.  The  ])ieratf 
melts  at  174" — 175°  C.  When  oxidised  with  permanganate, 
l-benzvlisoquinolino  is  jtroduoed.  which  erystullises  from 
light  petroleum  and  chloroform  in  colourless  jirisms. 
melting  at  5ti°  C.     The  picratc  melts  at  1S2°  C. — i".  Shdx. 

Essential  oiU  ;   Constitutnts  of .    Enol-ifotaleraldehyde 

actlalc.  Enol-cllronfllal  acetate  and  its  conversion  into 
iin  i.iopiiltgoiie  derivatite.  F.  W.  Semmlor.  Ber.,  1909, 
42.  2014—2017. 
Isov.\LKR.M.DEHYDE .  was  heated  with  acetic  anhydride 
and  sodium  acetate  to  20t»'  C.  under  pressure.  On 
making  alkaline  with  sodium  carbonate,  extracting  with 
ether  and  fractionating,  cHoMsovaleraldehvde  acetate, 
(CH,)„ :  CH.CH  :  t'H.O.CO.CHj,  was  obtained.  This  boils 
at  127°— 133^  C.  at  7l>0  mm.,  has  the  sp.  gr.  (l-,SS18  at 
20°C..andni)=  l-41ti5,').  Ano/citronellal  acetate.  C,;H;oO;. 
produced  in  a  similar  way.  boils  at  110" — 11.")^  C,  at 
10  mm.,  has  the  sp.  gr.  0-902  at  20°  C.  ni,-^  1-45702.  and 
{o]d=  -  1°-  When  this  substance  is  boiled  for  20  hours 
with  acetic  anhydride,  and  the  product  hydrolysed. 
isopulegol  is  obtained. — F.  Shdn. 

Phenolphthalein    in    pharmaceutical   pre /xi rat iotis  ;     Deter- 

fiiinalion  of  .     K.  KoUo.     Pharm.  Praxis,  1908,  7, 

341—344.  Chem.  Zentr.,  1909,  1.  1908. 
The  author  compared  the  followuig  methods: — (1).  The 
finely-divided  dried  sample  was  extracted  with  acetone, 
the  solution  eva[>orated.  and  the  residue  weighed.  (2). 
The  sample  prepared  as  in  U ).  was  extracted  with  8  per 
cent,  sodium  hydroxitle  solution,  the  phenolphthalein 
precipitated  fiom  the  solution  by  means  of  aci-tic  acitl. 
separated  by  (iltration,  dissolved  in  aoetone.  and  then 
determined  as  in  (1).  (3).  The  sample  (containing  0-4 — 
0-6  grm.  of  phenolphthalein)  was  completely  extracted 
with  10 — 15  c.c.  of  8  per  cent,  sodium  liydroxide  solution  : 
a  solution  containing  2  grms.  of  iodine  and  3  grms.  of 
potassium  iodide  in  20  c.c.  of  water  «as  added  gradually 
to  the  alkaline  litjui<l,  anil  tlie  mixture  acidified  witii 
concentrated  hydrochloric  acid.  The  tetraiodoj)hcnol- 
phthalein  was  liltercd  otT.  wa,shed  with  90  ])cr  cent, 
alcohol  and  ether,  which  had  Ijoth  been  previously  saturated 
with  the  tetra-iodo-com|)Ound,  dried  at  100°  C,  and 
weighed.  (4).  The  residue  from  the  acetone  extract, 
obtained  as  in  (I ).  was  boiled  for  half  hour  under  a  reliux 
condenser  with  about  2  grms.  of  acetic  anhydride  and 
sodium  acetate,  the  reaction  product  washed  with  dilute 
sodium  carbonate  solution,  saponified  with  alcoholic 
caustic  soda,  and  the  amount  of  alkali  consumed  deter- 
mined :  1  c.c.  of -V/l  alkali  =  0-3I8grm.  of  phenolphthalein. 
It  was  found  that  methods  (1)  and  (2)  give  results  about 
5  per  cent,  too  low,  but  methods  (3)  and  (4)  yielded 
trustworthy  tigures. — A.  S. 

Lactic  and  (jli/collic  acids ;     Very  delicate    reactions    for 

[the  detection  of]  .     G.  Denigcs.  Bull.  Soc-  Cliim.. 

1009,  5,  047—049. 
Lactic  acid,  even  in  traces,  may  be  detected  by  decom- 
posing it  with  sulphuric  acid  and  causing  the  aldehyde 
protluced  to  condense  with  guaiaeol  or  codeine  to  give 
coloured  products.  0-2  c.c.  of  the  lactic  acid  solution 
^containing  not  more  than  2  ]wr  cent,  of  this  acid)  is  mixed 
with  2  c.c.  of  sulphuric  acid  (sp.  gr..  1-84)  and  heated  for 
2  minutes  on  a  boiling  water  bath  ;  after  cooling,  one  or 
two  dro])»  of  a  5  per  cent,  solution  of  g\iaiacol  or  codeine 
in  alcohol  aiv  added,  and  the  mixture  is  shaken  :  with 
guaiaeol  a  red  tint  can  be  iletected  with  as  little  as  001 
mgrm.  of  lactic  acid,  and  with  codeine  an  orange  or  yellow 
colour  is  produced.  I'nder  the  same  condition.s.  but  at 
a  higher  temperature,  glycollic  acid  gives  formaldehyde, 
and,  for  its  detection,  codeine,  guaiaeol.  or  /j-cresol  may 
be  employed.  2 — 10  nigrms.  of  the  substance,  0-2  c.c. 
of  water,  and  2  c.c.  of  sulphuric  acid  (sp.  gr.,  1-84)  are 
heated  together,  until  small  bubbles  of  gas  are  develoiiod 


rather  rajjidly,  and,  after  cooling,  a  single  drop  of  i 
solution  is  added  and  the  mixture  shaken  ;  a  yeUo']l 
colour  is  i)roduced,  rajjidly  changing  to  deep  riolol 
If  the  other  reagents  be  employed,  1  or  2  drops  of  thej 
alcoholic  solution  aix-  addcfl  to  the  mixture  before  heatinji 
togi-ther  with  1  c.c.  of  glacial  acetic  acid  ;  on  heating,  i 
green  colour  is  produced  with  /(-cresol  and  violet  witj 
guaiaeol. — F.  .Soux. 

Mithtilglyoxal  as  a  colour  reagent  [fur  phenol.*,  alkaldim 
itc'.].  G.  Denigcs.  Bull.  Soc.  Chira.,  1909.  5.  649-1 
(i51. 

METHYr.CLYOX.\i.  gives  characteristic  colours  with  man 
cyclic     compounds,     particularly     |)henols     and     ccrtai 
alkaloids  of  the  morphine  group.     .\s  a  reagent  it  may  l)J 
preimred  as  follows  : — 20  c.c.  of  water,  containing  5  p 
cent,  by  weight  of  glycerin,  are  shaken  with    100  cq.  i 
water  anil  0-Oe.e.  of  bromine,  until  thi'  l)roinini'  is  disaolv 
the  solution  is  then  kept  for  20  minutes  on  a  boiling  \ 
bath  and  subsequently  boiled  for  5 — li  minutes,  no  I 
expel  all  free   bromine  and   reduce  the  volume  to 
1(111  c.c.  ;  after  cooling,  20  c.c.  of  pure  sul|)hune  acid  < 
added,  and  the  licpjid  distilled,  50  c.c.  of  distillate  baiql 
collected    and    constituting    the    reagent.     The    mods  «| 
usinsr  di'i)cnds  somewhat  on  the  natniT  of  the  sub* 
in  question.     In  testing  for  certain  phenols  and  alkildidf' 
a  few   mgnns.   or  drops  of  the  substance  arv  added  I 
0'4  c.c.   of  the  reagent  and   2  c.c.  of  sulphuric  acid  (si 
gr.  1-84),  and  the  mixture  is  shaken.     Pyrognllol  givdJ 
deep    brown    colour ;     resorcinol.    orange  ;     inriKaU 
red  ;   a-naphthol.  violet  ;   ;<-naphthol.  yellow,   then 
apomorphine.  \iolct-red,  becoming  deep  violet  on 
2 — 1  c-c.  of  glacial  acetic  acid  after  2  minutes' 
oxyniorphine.  yellow-green  on  adding  acetic  acid;! 
phine.  yellowish-brown  ;    codeine,   yellow,   then 
or    bluish-green.       In    the    last    two    ea.ses    boiling 
I   c-c.   of  pure  acetic  acid,   after   1 — 2  minutes'  < 
gives  a  violet  colour  with  morphine  and  blue  with  < 
Traces   of    the    alkaloids    in    alkaloidnl    resiilues    m»JP 
detected  with  a  few  drops  of  the  mixture.      In  some  ( 
(indole,  sciitolc,  and  pyrrole,  f<n-  example)  a  little  at  { 
substance  is  dis.solvcd  in  2  c.c.  of  glacial  acetic  acid,  li 
of  sulphuric  acid  and  1  c.c.  of  the  reagent  are  added,! 
the  mixture  shaken-     Iiidole  gives  a  red  colour  ; 
orange  ;    and  pyrrole,  brown.     In  other  cases  01 
a  4  ]ycr  cent,  solution  of  potassium   i)romidc.  0-4 
the  reagent,   and  2  c.c.   of  sulphuric  acid   (sp.   gr.,  W 
are  sliaken  togetlier  and  the  mixture  then  again  sK 
with  a  little  of  the  substance  to  be  tested.      Phenol  givtl 
thus  a  red  colour,  changing  to  orange  ;    salicylic  acid  an 
salicylates,    a    violet    colour ;      gallic    acid.    gr»-en ;    »n 
guaiaeol,  blue,  then  violet.     With  some  com|MiundB  onl 
()-2  c.c.  of  the  reagent  should  be  used  in  this  last  niethw 
Hoiuologues  of   benzene,   under  these  conditions,  give  ^t 
red    colour;     na|ihthalcne.    a    green   colour   on    war 


santonin,  violet  on  slight  warming,  then  blue,  and 
a  rich  green  ;  thiophene,  red,  then  violet  ami  blue  i 
green,  a  reaction  which  is  very  delicate  and  may  ert\ 
for  the  detection  of  thiophene  in  benzene. — F.  .Sons. 

Tartaric  acid,  citric  acid,  and  cream  of  tartar  :   Imparilu 

[had  and  nrxinic]  in  .      tJ-  S.   Buchanan.      Kxtrat 

from  the  -\nnual  Ueimrt  of  the  Medical  Otiiier  of  ih 
Local  Covernment  Board,  19tl7-S,  132. 
The  amounts  of  lead  and  arsenic  were  <letermined  in 
large  number  of  repii'sentative  saiu))les  of  tartaric  an 
citric  acids  and  cream  of  tartar.     The  results  showed  t'>» 
much  of  the  tartaric  acid  arri\ing  in  British  nuirkel.1  hit 
not  been  pre|)ai-cd  with  the  care  which  its  u.-c  as  a  d"' 
ingredient   dcmanilcd.      Limits  of    ith  of  a  grain  of  lea 
per  lb.,  and  ,,',.,  ih  of  a  grain  of  arsenic,  as arseniousoiidt 
were  tlu'irforc  reeommended.     Tlu>  former  is  l«sed  on 
trade  standard  which  has  been  in  use  for  some  time  («' 
cn-am  of  tartar,  and  the  latter  on  the  Final  HeiMirt  of  Ih 
Hoval  Commission  on  .\rscnic  Poisoning  ( l'.KI3). — J-  W. ' 
Henbane  and  stramonium  cultii-atcd  in  .fa/fin  ;  ConMitutm 

of .     M.  Watanalw.     .Seventh   Int.  Congreaa  Ape 

Chem..  London,   1!K)9. 
The  dried   leaves  of  cultivated    Ili/iincynmui    nigtr    wet 
extracted   with   .ilcohol   in    thne  different    ways,   but  i 
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case  could  more  than  a  trace  of  the  mydriatic  alkaloids 

obtained.  When,  however,  leaves  and  fruits  were 
ated  in  the  same  way,  the  alkaloids  (0-021  per  crnt. 
culated  as  hyoscyamine)  consisting  of  scopolamine 
1  a  minute  quantity  of  hyoscyamine,  were  isolated. 
us  scopolamine  appears  to  occur  mainly  in  the  fruits 
the  plant. 

some  years  ago.  Shimoyama  and  Koshima  isolated 
jscyaminc.  together  with  a  small  quantity  of  atropine, 
m  the  seeds  of  the  plants  found  in  the  Chiba  district, 
ich  art  considered  to  be  Datura  albn.  But  such  a 
ult  does  not  agree  with  results  attained  by  other 
■estigators.     According  to  the  statements  by  E.  Schmidt, 

Kircher,  J.  Feldhaus  and  others,  the  cliief  alkaloid 
Datura  nlba  must  be  scopolamine.  The  author  now 
leated  Shimoyama  and  Koshima's  experiments,  and 
tained  the  same  result,  getting  hyoscyamine  (0-1  ])er 
it.)  as  the  main  alkaloid.  It  is,  therefore,  probable 
it  the  plant  is  not  Ditura  alba,  but  is,  in  reality, 
tiira  stramonium,  the  chief  alkaloid  of  which  is  known 

be   hyoscyamine.     This   view    was   further   conhrmed 

morphological  examination. 


rba    Scopolia     japonicn  ;      Coiistituevts    of    .     M. 

iVatanabe.  Seventh  Int.  Congr.  Appl.  Chem.,  London, 
1909. 

E  dried  leaves  of  Uerha  Scopolia  japonica  contain  about 
8  per  cent,  of  total  alkaloid,  consisting  of  hyoscyamine, 
per  cent.  ;  scopolamine.  5  per  cent.  ;  and  a  minute 
intity  of  atrojjine. — F.  Shdn. 

fatorium  rebaudianum  (Paragvay  sweet  plant)  ;  Con- 
stituents   of    and    its    pharmaceutical    uses.     K. 

Dicterich.  Seventh  Int.  Congi-.  Appl.  Chem.,  London, 
1909. 

E  whole  plant  of  Eupaforium  rebaudianum  was 
jacted  with  water,  the  liquid  evaporated  and  taken  up 
:ll  methyl  alcohol.  A  dark,  resinous,  crude,  sweet 
nciple  was  obtained,  which  melted  at  83°  C.  This 
itains  two  sweet  principles,  eupatorin  and  rebnndin, 
iides  resin,  a  fatty  oil,  and  a  bitter  principle.  Eujiatorin 
Soluble  in  absolute  alcohol,  and  sinters  at  about  115°  C. 
e  methyl   alcohol   solution   gives   a   yeUow   precipitate 

the  sodium  salt  with  sodium  hydroxide.  When 
■drolysed.    the    substance    reduces    Fehling's    solution. 

is  about  150  times  sweeter  than  sugar.  Rebaudin 
insoluble  in  absolute  alcohol,  and  leaves  10 — 11  |)er 
it.  of  ash  on  ignition.  It  is  probably  a  glucoside ; 
contains  no  nitrogen  and  melts  at  about  107°  C.  It  is 
0  times  sweeter  than  .sugar.  At  present  the  plant  is 
Bcult  to  procure,  otherwise  it  would  be  of  considerable 
actical  use.  The  author  suggests  the  use  of  the  dried 
d  powdered   leaves   as   a  sweetening   agent. — F.  Shpn. 


alt    extracts;      Annb/sis    and    evaluation    of    [for 

medicinal  purposes].  M.  Hamburg.  Seventh  Int. 
Congr.   Appl.   Chem.,   London,   1909. 

IE  value  of  a  malt  extract  for  dietetic  or  medicinal 
irposes  depends   mainly  on  its  enzymatic  activity  and 

its  purity.  The  enzymatic  activity  should  be  deter- 
ined  from  the  quantity  of  maltose  formed  by  the  action 

the  extract  on  starch  paste  at  the  temperature  of  the 
idy,  the  relation  between  extract  and  starcli  being 
lOSen  so  as  to  give  about  a  I  per  cent,  solution  of  maltose. 
le  detection  of  adulterants  in  malt  extract  is  difficult, 
it  the  presence  of  glucose  or  starch  syi'up  may  be 
iidcred  evident  by  determining  the  non-reducing, 
trngcn-free  extract.  This  is  given  by  the  dry  substance 
the  extract,  less  the  sum  of  the  reducing  sugars  calculated 

maltose    and    the    nitrogenous    substances    (nitrogen 

11-25 1.  The  number  thus  obtained  should  lie  between 
2  and  20-7-t  per  cent,  of  the  dry  substance.  If  the  non- 
iucing.  nitrogen-free  extract  is  less  than  8-2.  adulteration 
th  material  containing  monosaccharide  is  certain,  whilst 
higher  value  than  20-74  indicates  addition  of  cane  or 
et  sugar  molasses. — T.  H.  P. 


Ehitcrin.     A.   Berg.     Seventh  Int.   Congr.   Appl.   Chem., 
London,   1909. 

The  author  considers  that  elaterin  is  not  present  in  the 
free  state  in  the  fruit  of  Erballinm  clalerium.  but  is  liber- 
ated by  the  action  of  an  enzyme,  daterase.  from  an 
amorphous  glucoside.  The  author  still  retains  the  formula. 
CogHjjOT.  The  molecule  of  elaterin  contains  two  phenolic 
hydroxyls.  an  acetyl  grouping,  a  keto  grouping,  and 
possibly  a  lactone  ring.     (See  this  J.,  1907,  113.)— F.  Shdn. 

Asiphyl  [mercuric  p-aminophenyhrsonate].  E.  Mameli 
and  G.  Ciuffo.  Seventh  Int.  Congr.  Appl.  Chem., 
London,  1909. 
The  authors  have  prepared  the  mercuric  salt  of  p-amino- 
phenylarsonic  acid.  [XHo.C„H4.-AsO(OH)OJ,Hg.  to  which 
they  have  given  the  name,  asiphyl.  In  this  new  compound 
the'  therapeutic  action  of  atoxyl  (sodium  yj-aminophenyl- 
arsonatc)  and  of  mercury  are  combined,  and  it  is  of  value 
in  the  treatment  of  syphillis. — A.  S. 

Catalytic    reactions    at    high    temperatures    and    pressures. 

W.    I.    Ipatiew.      Seventh    Int.    Congr.    Appl.    Chem.. 

London,  1909.  (See  also  Ber..  1909.  42.  2089-2097). 
Ethylbntc  hydrocarbons  and  aliphatic  acids  containing 
a  double  linkage  can  readily  be  hydrogenised  in  a  high- 
pressure  apparatus  in  presence  of  copper  oxide  as  a 
catalyser.  Amylene  and  trimethylethylene  yield  isopen- 
tane';  ethylene  and  propylene  yield  ethane  and  propane 
i-es])ectively  ;  sodium  oleate  is  reduced  to  sodium  stearate. 
Aromatic  "acids  can  also  be  hydrogenised  under  high 
pressure :  cinnamic  acid  yields  cyclohexylbutyric  acid 
with  nickel  oxide  as  catalyser,  and  hydrocinnanmic  acid 
when  copper  oxide  is  used  ;  with  reduced  copper  the 
hydrogenisation  is  not  complete,  ji- Naphthoic  acid 
yields  first  tetrahydronaphthoic  acid  and  then  decahydro- 
naphthoic  acid.  a-Naphthoic  acid  yields  tetrahydro- 
naphthalrne.  Fluorene.  acenaphthenc.  and  retene. 
when  hydrogenised  in  presence  of  nickel  oxide  as  catalyser, 
vield  perhvdroHuorene  (CijH,.,.  b.pt.  2.54° — 258°C.), 
"perhvdroacenaphthene  (C,,H,„r  b.pt.  234°— 240°  C), 
and  ■  jierhydroretene  (Ci^Hj,,  b.pt.  300°— 310°  C.)" 
respectively.  Perhydroretene  is  an  isomevide  of,  but  not 
identical   with,   the  hydrocarbon   fichtellite. — A.  S. 

Saccharin  reaction.     Wauters.     See  XVII. 

Patents. 

Camphene  ;      Process     of     producinq     .     C.     Glaser, 

Baltimore.  Md.  U.S.  Pat.  923,967,  .June  8,  1909. 
In  the  production  of  camphene  from  bornyl  chloride, 
the  latter  is  heated  at  180°— 210°  C.  under  a  reflux 
condenser,  until  the  hydrochloric  acid  produced  is  com- 
pletely expelled,  and  "then  the  residual  camphene  is 
recovered  by  distillation. — A.  S. 

Boinylene  ;   Proce-fs  for  preparing from  dextropinen". 

I.    L.    Kondakow.     Fr.    Pat.    397.1(>l,    Dec.    8,    1908. 

Under  Int.  Conv.,  .June  20,  1908. 
Volatile  oils,  e.g.,  oil  of  turpentine,  containing  dextro- 
pinene  are  treated  with  hydrochloric  acid,  and  the  pinene 
hvdrochloride  thus  obtained  is  treated  with  caustic  alkali 
aiiil  methvl  or  ethyl  alcohol,  or  with  alkali  methylate  or 
ethylate  at  190'— "200°  C.  in  order  to  obtain  bornyleue. 
In  some  ca.ses  a  mixture  of  bornylene  and  camphene  is 
obtained,  which  is  separated  by  fractional  di.stillation, 
or  the  camphene  is  converted  into  an  isobornyl  ester, 
which  is  then  separated  by  fractional  distillation  either 
before  or  after  conversion  into  isoborneol. — A.  S. 

Camphor    or    camphor    like    material ;     Process    for    the 

production    of  .     G.    Austerweil.    Neuilly.    France. 

Eng.  Pat.  18,047,  Aug.  27,  1908.  Under  Int.  Conv., 
May  13,   1908. 

See  Fr.  Pat.  392.011  of  1908  ;  this  .J.,  1908, 1222.— T.  F.  B. 

Esters    of    borneols ;     Process    for    manufacturing    . 

.J.  Hertkorn.  Berlin.     Eng.  Pat.  11,248,  May  23,  1908. 
See  U.S.  Pat.  901,293  of  1908;  this  .J.,  1908,  1131.— T.  F.  B. 
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Camphor;  Process  for  mnmifnrluriny .     .1.  Hcrtkom, 

Berlin.     Eng.  Pat.   20.(i.->tl.  May  23.    I!t08. 

See  U.S.  Pat. 901.708  of  1908  ;  IliisJ.,  1908, 1170.— T.  F.  B. 

DichlonthijUnc  ;    Process  of  making  .     P.    Akenasy 

and  SI.  Sliigdan.  Xnremberg,  Germany.  U.S.  Pat. 
924.304,  June  8,  1909. 

See  Eng.  Pat.  19,576  of  1907  ;   this  J.,  1908,  37.— T.  F.  B. 

Lactic  acid  ;    Procfss  of  prepiiring  pure  .      H.  Xocrd- 

lingcr,  A.  Caroselli,  and  L.  Berg,  As.iignors  to  C'hem. 
Fabr.  Florsheim  Dr.  H.  Xoerdlinger.  Florsheini  on 
Jlaine,  Oeruiany.     U.S.  Pat.  924.494.  .June  8.   1909. 

See  Eng.  Pat.  20.415  of  1907  ;  this  J.,  1908,  240.— T.  F.  B. 

Disazo  dyesttiff.     Eng.  Pat.  7905.     See  IV. 

Surrender  of  Letters  Patent  under  the  Patents  and  Designs 
Act.  1907.     London  Gazette.  .July  9.   1909. 

Albert  Knoll,  Jlax  Daege.  and  Hans  IvnoU  have  offered 
to  surrender  the  L<-tters  Patent  No.  17,511  of  1905  (see 
this  ,}.,  1900,  233),  granted  for  an  invention  for  "  Manu- 
facture of  santalol  esters  from  sandal  wood  oil,"  of  which 
they  are  the  registered  ownei-s.  Any  person  who  desires 
to  be  heaixl  with  reference  to  such  surrender  should  notify 
his  desire  to  the  Comptroller-General,  at  the  Patent 
Office,  25,  Southampton  Buildines,  London,  W.C,  on  or 
before  August  9,  19t)9. 


XXI.^PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Aulochromc    plates;     !<implifnd   Irenlmcnt    of   ,    and 

correction  of  errors  of  exjMsure  during  development. 
A.  and  L.  Lumiere  and  A.  Sevewetz.  Seventh  Int. 
Cong.  Appl.  Cliem..  London,  1900. 
.-VuTOCHKO.ME  plates  wliich  have  been  correctly  exposed 
may  be  developed  by  using  only  three  ojXMations,  viz.. 
a  development  with  metoquinone  and  ammonia,  reversal 
with  an  acid  solution  of  ])ermunganate.  and  a  second 
development  similar  to  the  first.  If  there  is  doubt  as  to 
the  cori'ectness  of  the  exj)osure.  the  plate  is  immersed 
in  a  diluted  developer,  an<l  the  time  necessary  for  the 
appearance  of  the  image  noted  ;  a  further  quantity  of 
developer  is  then  adiled.  and  development  continued  for 
a  time  whicli  is  found  from  a  table. — T.  F.  B. 

Photographic  plates  ;  Different  effects  of  .lensitistrs  on 

according  to  the  properties  of  the  emxiUified  silver  bromide. 
S.  de  Prokoudine-tJorsk}'.  Seventh  Int.  Cong.  Appl. 
Chem.,  I^ndon.  1909. 

The  silver  bromide  in  each  brand  of  photographic  plate 
possesses  special  properties  of  its  own  as  regards  its 
sensitiveness  to  coloured  light  rays.  Only  those  plates 
whose  emulsions,  without  preliminary  treatment,  are 
distinctly  sensitive  to  all  parts  of  the  spectrum,  can  be 
rendered  panchromatic  :  in  order  to  obtain  a  high  dcgiee 
of  sensitiveness  for  a  particular  portion  of  the  spectrum, 
plates  should  be  tised  which,  before  tieatiuent.  are  as 
sensitive  as  possible  to  that  portion,  even  if  the  emulsion 
is  not  otherwise  sufficiently  sensitive. — T.  F.  B. 

Eder's  solution.  {Detection  of  ferrous  salt.'i  and  of  oxygen]. 
►  C.  Winther.  Seventh  Int.  Cong.  Appl.  Chem..  London, 
P  1909. 

DECOMrcsiTiON  of  Eder's  solution  by  light  is  accelerated 
by  adding  ferric  chloride  up  to  a  certain  point,  when  further 
addition  decreases  the  sensitiveness ;  the  pix-sence  of 
oxygen  intensifies  the  action  of  the  ferric  chloride.  This 
action  is  due  to  the  formation  of  ferrous  oxalate  by  the 
action  of  ferric  chloride  on  ammonium  oxalate  in  absence 
of  light.  Fenous  oxalate  pivcipitates  far  more  than  its 
equivalent  of  mercurous  chloride  from  Eder's  solution, 
esijeeially  in  absence  of  air.  In  presence  of  a  ferric 
salt,  this  precipitation  is  slower,  and  increa.ses  when  the 
amount  of  oxygen  in  the  sohition  is  decreased.  The 
d  econi|iosition  of  Eder's  solution  in  light  is  therefore  due 
t  o  the  presence  of  traces  of  iron  salts  ;    when  free  from 
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iron  salts  it  is  insensitive  to  light.  The  precipitation  0.' 
mercurous  ebloiide  by  fenous  salts  may  be  used  u  i 
delicate  test  for  ferrous  salts  and  for  oxygen. — T.  F.  B. 

Patents. 

Films  for  photographic  purposes  ;     Manufacture  of  , 

J.  H.  Smith,  Zurich,  Switzerland.     U.S.  Pat.  92.1,1 
June  1.  1909. 

See  Eng.  Pat.  10,372  of  1905  ;  this  J.,  1905, 1083.— T.  F.  B, 

Sensitised  surfaces  or  films  for  photography  ;     Prodi 

of  .     W.   H.  Caldwell.     Fr.   Pat.  397.020.  Deo.  'i,* 

1908.     Under  Int.  Conv.,  Jan.  24,  1908.  v 

See  Eng.  Pat.  1089  of  1908  ;   this  J.,  1909,  259.— T,  P. 


XXII.— EXPLOSIVES,    MATCHES,    &c. 


Nitration  of  cotton.     C.    I'icst.      Z.  anpew.  Cliem.,    II 
22.   1215—1224.  C 

Bekl  and  Klaye  (this  J.,  1907.  1157)  and  Berl  (Z.  g»' 
Schiess-  u.  Sprengstoffw.,  1909,  81)  have  studied  thr 
influence  of  the  previous  treatment  of  the  cellulose  on  tbi 
])roperties  of  tho  resulting  nitro-compounds,  but 
experiments  were  apparently  under  laboratory  condil 
The  author  has,  therefore,  made  similar  exix'rimenta, 
woikiug  with  larger  (juantities  according  to  the 
technical  methods.  The  cotton  was  subjected  to 
following  treatments: — (1).  Bleaching  for  48  houn  _, 
Ueaching  powder  solution  of  3-5''  B.  :  (2)  and  (3)  bleaoiiin(] 
for  8  days  in  solutions  prepared  by  mixing  2-5  and  5  "  " 
respectively  of  bleaching  powder  with  5  litres  of  « 
(4),  mercerisation  by  treatment  with  18-5  per  cent.  c»l 
soda  lye  for  20  minutes  ;  (5).  heating  for  10  hooi* 
150°  C.  in  a  current  of  carbon  dioxide  (see  Ger.  ~ 
199.885:  this  J..  1908.  937).  The  results  obi 
showed  that  with  a  given  nitrating  acid  an<l  tempei 
of  nitration,  the  nitrocellulose  ])repare<l  from 
bleached  cotton  has  a  somewhat  lower  nitrogen 
and  a  considerably  higher  solubility  in  et!ier-a!i 
than  that  prepared  from  ordinary  cotton.  The  solul 
of  the  nitro-compound  in  absolute  alcohol  increases 
the  cotton  is  more  .strongly  blenched.  XitrooeUnlmj 
from  strongly  bleached  cotton  is  more  difficult  to  stabttlj 
than  that  from  ordinary  cotton.  The  stabilised  iiitn{ 
cellulose  is  more  soluble  in  ether-alcohol  than  the  ncoi 
stabilised  product.  Nitrocellulose  from  raercerised  cotlo^ 
has  a  slightly  lower  nitrogen-content,  a  much  hi^ei 
solubility  in  ether-alcohol,  about  the  same  solubility  il 
absolute  alcohol,  and  is  more  difficult  to  stabilise  th>^ 
that  from  ordinary  cotton.  Nitrocellulose  prepared  boi^ 
cotton  which  has  been  heated  in  a  current  of  cuIm^i 
dioxide  has  a  slightly  higher  nitrogen-content,  about  tiM; 
same  solubility  in  absolute  alcohol  and  in  ether-alcolwV 
and  is  more  difficiJt  to  stabilise  than  that  from  ordinu^ 
cotton. — A.  S. 

Trinitrotoluene  factoni ;    Explosion   in  the  Sehcnebtck-Olt 

Elbe  .     J.  Rudeloff.     Z.  ges.  Schiess-  imd  S] ^- 

stoffwesen.  1;K)9.  4.  213—214. 

The   explosion    took    place    in    that    part   of   the   factor 
where  the  impure  trinitrotoluene  was  recrystallised  fron 
alcohol.     Centrifugal    machines,    and    an    inclined  diyilU,J 
cylinder,   heated    by  a   hot    water  jacket,   were  used  lal 
freeing    the    crystals    from    alcohol.     It    seems    probtblll 
that  a  lire  originated  in  one  of  the  centrifugals  and  spreMl 
to    the   drying   machine,    where   an   explosion   of  alcohol 
vapour  and  air  resulted,  the  force  of  which  was  probebl 
increased    by    the    ))re.sence    of    trinitrotoluene    dust    i 
su.spension    in    the    explosive    mixture.     The    fire   in    th 
centrifugal    may    have    originated    from    an    overhr^te- 
bearing  or  a  too  severe  use  of  the  brake  apparatus.     (> 
a  former  occasion  a  (ire  bad  oiiginAte<l  in  a  similar  manni 
owing  to  a  workman  using  a  large  wooden  paddle  (intcnde 
for  emptying  the  cenlrifugal)  as  a  brake  on  the  rim  < 
the    basket.     The    drying    machine    contained    4<I0   kilo- 
of   trinitrotoluene,   and   this  could    not    have  exploded  < 
,    the    damage    would     have    been    more    extensive.     Tb 
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Uowing  facts  show  that  trinitrotoluene  may  be  present 
[ring  a  very  severe  conflagration  without  exploding, 
lere  were  100  kilos,  of  trinitrotoluene  in  a  sieve  below 
e  drying  machine,  1000  kilos,  in  a  packing  house  adjoin- 
y,  and  very  considerable  quantities  in  tinplate  receptacles, 
all  cases  the  matci'ial  burnt  away  without  exploding 
en  though  in  the  last  case  the  containing  vessels  were 
jlted,  and  the  walls  of  the  building  showed  that  there 
d  been  an  extremely  high  temperature.  Three  very 
•ge  vessels  containing  trmitrotoluene  dissolved  in 
^ohol  continued  to  burn  for  about  three  days  without 
ploding.  Finally  a  trinitrotoluene  explosive,  "  tri- 
istite,"  in  cartridges  and  loose  in  large  vessels,  also 
rnt  off  quietly.— G.  W.  McD. 

■plosion  of  detunalom  ;    Circamakinces  alteitdiiig  an  

iwhich  occurred  at  the  factori/  of  The  Cotton  Powder  Co.. 
]Ltd.,  at  Uplees  Marshes,  Favershain,  Kent,  on  April  1, 
:  1909.    Major  T.  H.  Crozier,  H.M.  Inspector  of  Explosives. 

jCd.  4rm.-\ 

Ie  operation  in  progress  at  the  time  of  the  explosion 
'ic  tilling  of  copper  detonator  shells  with  fulminate 
iiion    which    consists    of    a    mixture    of    mercury 
1  in  ill',   potassium    chlorate   and   guncotton   dust.     A 
or  holder  for  100  detonator  shells,  eaeli  containing 
1  III.  of  composition  was  in  use  at  the  time  of  the  explosion 
1  ;il30  a  vulcanite  measuring  plate,  for  the  composi- 
II.  which  fitted  on  top  of  the  jig.     The  object  of  the 
,  rniistructed  of  brass  and  vulcanite,  was  to  keep  the 
i.nitor    shells    vertical    during    filling.     A    little    over 
'i.  nf  composition,  containing  2-85  per  cent,  of  moisture, 
~  ill  the  compartment.     The  effects  of  the  explosion,    j 
IS  always  the  case  with  a  fulminate  composition,  were 
Kiiifiy    local.     Major    CVozier    concludes    that    there 
f   two   separate   explosions — one   on    the     work-table 
1  llir  other  on  an  adjacent  shelf — and  that  the  initial 
ikwiori  occmred  at  the  work-table.     From  the  observed 
rl--  it  was  evident  that  the  composition  was  already 
ill'     detonator   shells   and   that   the   measuring   plate 
I   nut    been  removed  from   the  top,   since  it  was  also 
«!i    into    fragments.     It    is    possible    that    the    work- 
man  having  lifted  the  measuring  plate  a  few  inches, 
ilmtally  let  it  fall  back  on  to  the  jig,  and  the  impact 
Mil  the  explosion  of  composition  dust  which  would  be 
tli.    surface  of  the  jig.     On  the  other  hand,  the  whole 
niiuht  have  been  lifted  and  tapped  upon  the  india- 
Im  1    pad,  for  the  purpose  of  .'jhaldng  down  the  com- 
iti  11    into   the   detonator   shells,   thereby   jarring   the 
!•  <  Mgether.     The  explosion  could  have  been  brought 
111    by    the    impact   of   the   plates   in   either'  manner 
Jr-tiil    above,    seemg   that   detonator   composition    is 
1  romcly  sensitive  to  a  blow  or  to  friction.     It  is  also 
I  sidiicd  that  the  slots  in  the  jig  plate,  in  which  the 
I  i  of  the  measuring  plate  worked,  are  a  source  of  danger, 
'  e  any  composition  lodgmg  in  them  would  dry  quickly 
;     mijiht  receive  a  blow  from  one  of  the  pins.     It  is 
'  thy  of  note  that  this  was  the  first  recorded  accident 
■  (In-  factory  for  some  30  years,  during  this  particular 
I  itinii    in    the    manufacture    of    detonators.      It    is 
L'l-tcd  that  the  apparatus  should  be  arranged  in  such 
iiiiiicr  that  the   operation  of  moving  the   measuring 
' .  tajiping  the  jig  and  removing  the  measuring  plate 
uld   be  performed  from   behind  an  efficient  screen. 

— a.  W.  McD. 

'■  -•  .•    The  theory  of  the  nitration  of  .     M.   A. 

ipnsrhmkow.     Seventh     Int.     Congr.     Appl.    Chcm. 
ondon,  1909. 

J  general  scientilic  theory  connecting  the  composition 

'  lif  mixed  acids  and  the  degree  of  nitration  of  cellulose 

'   I'irn  enunciated.     The  difficulties  in  the  way  of  such 

'  ilisation  are  as  follows:    The  molecular  weights 

liise  and  the  cellulose  nitrates  are  unknown.     No 

1  ellulose  nitrates  corresponding  to  any  particular 

iiili  are  known,  seeing  that  products  of  all  intermediate 

I  tcs  of  nitration  can  be  prepared.     The  system  of  acid 

n  tore  and  nitrocellulose  is  not  homogeneous  and  cannot 

1)  reafed  from  the  point  of  view  of  the  law  of  mass  action. 

C  jidering  the  mixed  acids  with  respect  to  the  molecular 

p  lortions  of  sulphuric  acid,  nitric  acid,  and  water,  the 


author  has  in  previous  work  embodied  his  results  "in  a 
series  of  curves,  connecting  the  vapour  tension  of  nitric 
acid  in  the  mixed  acids  with  the  composition  of  the  acid 
(see  this  J.,  1907,  34).  In  a  second  series  of  oxfieriments 
{toe.  cit.)  he  has  shown  the  relationship  of  the  degree  of 
nitration  obtained  with  mixed  acids,  under  similar  con- 
ditions, i.e.,  the  molecular  proportions  of  the  ingredients 
present  in  the  mixed  acid.  In  the  present  communication 
these  two  series  of  curves  have  been  combined  by  employing 
the  method  of  co-ordinate  triangles,  and  in  this  way  a 
clear  idea  is  obtained  of  the  conditions  governing  anv 
desired  degree  of  nitration.  Actual  results  of  nitration 
show  a  very  close  agreement  with  the  results  to  be  anti- 
cijiated  from   the  theoretical  standpomt. — G.  W,  McD. 

Explosives ;     Detection    of    mercury    in    .     G.     W. 

Patterson.     Seventh  Int.  Congr.  Appl.  Chem.,  London 
1909. 

Simplified  methods  of  preparation  for  spectroscopic 
tests  are  described.  Two  grm.  samples  are  dissolved 
in  organic  solvents  and  electrolysed  directly  in  the  solvent, 
or,  when  only  partly  soluble,  extracted  by  such  solvents, 
and  the  residue  treated  with  nitric  acid  to  destroy  all 
organic  material,  the  residue  being  extracted  with  water 
and  electrolysed.  Metallic  mercury  is  detected  by  the 
modified  or  second  method.  The  method  is  also  applicable 
for  separation  for  quantitative  determinations.  The 
method  is  accurate  to  0-000001  grm.  of  mercury,  but  fails 
with  less  than  O-OOOOOOl  grm.  of  mercury. 

Smokeless     powder ;      Stability     tests    of    .     G.     W. 

Patterson.      Seventh  Int.  Congr.  AppL  Chem.,  London 
1909. 

As  regards  tests  of  single  base  powders,  the  author  legards 
the  German  test  at  135°  C.  as  the  most  stiitable  high 
temperature  test,  and  the  sirrveillance  test  at  65-5°  C.  and 
VieUle  test  at  lOS-S"  C.  as  the  most  suitable  low  temperature 
tests,  the  latter  requuing  more  labour  and  care  in  operation. 

Explosives ;    Method  of   investigating   the  sensitiveness   of 

to  shock  by  a  falling  weight.     H.  Kast.     Seventh 

Int.  Congr.  Appl.  Chem.,  London,  1909. 

FoK  some  years  past,  at  the  Military  Research  Laboratory 
m  Berlin,  an  apparatus  and  method  have  been  used  with 
very  satisfactory  results  for  determining  the  sensitiveness 
to  shock  of  explosives.  The  apparatus  itself  consists  of 
two  well-turned  steel  pistons,  with  heads,  and  a  broad 
steel  ring  with  a  hole  tlurough  the  centre  into  which  the 
pistons  fit  perfectly.  The  method  of  carrymg  out  the 
experiment  is  as  follows  :  The  shorter  of  the  two  pistons 
is  placed  with  its  head  upon  an  anvil  and  clamped  in 
position.  The  steel  ring  is  slipped  over  this  piston  and 
only  passes  so  far  that  a  cup  is  left.  The  explosive  to 
be  tested  is  placed  in  this  cup  and  the  other  piston  placed 
in  position  on  top.  The  explosive  is  thus  contained 
between  two  circular  surfaces  each  of  an  area  of  0-5  sq. 
cm.  A  known  weight  is  then  allowed  to  fall  from  varying 
heights  upon  the  head  of  the  upper  piston,  and  the  result 
is  observed,  from  point  of  view  of  sensitiveness  to  shock. 
The  advantages  claimed  for  this  apparatus  are,  that  it 
works  very  well ;  that  the  various  parts  are  easily  made 
mterchangeable,  and  that  it  can  bo  very  easily  and 
rapidly  cleaned  from  any  residue  of  unexploded  material. 
Owing  to  the  form  of  the  apparatus,  the  fiictional  play 
between  the  two  surfaces  is  reduced  to  a  minimum,  and 
it  is  the  sensitiveness  to  shock  alone  which  is  actually 
determined.  As  regards  the  apparatus  itself,  it  is  pointed 
out  that  the  hole  in  the  steel  ring  and  the  pistons  themselves 
should  be  made  with  great  exactitude,  so  as  to  fit  perfectly 
without  either  loose  play  or  too  much  friction.  The 
pistons  should  be  so  tempered  that  they  are  neither 
distoited  nor  fractured  by  the  blow.  The  surface  of 
contact  between  the  two  pistons  should  be  quite  polished. 
In  using  the  appai-atus  it  is  suggested  that  at  least  six 
determinations  should  bo  made  and  that  three  different 
sets  of  apparatus  should  be  used  so  as  to  eliminate  as 
much  as  possible  any  slight  defects  in  a  single  apparatus. 
The  temperature  of  experiment  should  be  between  18° 
and  20°  C,  and  should  an  apparatus  become  warm  by 
use,  it  ought  to  be  cooled  down  to  this  temperaturi^  beforb 
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being  employed  again.  From  oxperimonts  the  author 
states  that  even  with  explosives  which  are  fairly  non- 
scnsitivci  the  foUowiiiB;  are  the  maximum  heights  which 
would  be  rf^quipcd  to  bring  about  explosion  :— For  2  kilos., 
•)0  cm.  ;  a  kilos..  30  cm.  ;  10  kilos..  24  cm.  ;  20  kilos., 
20  cm.  It  i.s  pointed  out  that  the  results  of  the  experi- 
ments should  be  differentiated  as  follows :—{!).  No 
explosion.  (2).  Feeble  explosion :  with  apiiojirance  of 
smoke,  a  smell  of  burning,  and  no  audible  sound. 
(3).  Feeble  explosion.  (4).  Strong  explosion.  (5).  Violent 
explosion.  In  the  author's  ex|x<rienco  about  O'04  grm. 
is  usually  found  to  be  sufficient  for  each  experiment, 
and  this  amount  can  be  easily  measured  out  in  a  small 
cap.— G.  W.  McD. 

ErpUmon  u)  firedamp  and  coal  dust  ;    Experiments  witli 

exploshas  in  regard  to  the  .     Mento  and  W.  Will. 

Seventh  Int.  Congr.  Appl.  Chem.,  London,  1909. 
Ak  account  is  given  of  the  ex])erinicntal  methods  adopted 
in  various  countries  for  the  purpose  of  testing  the  suita- 
bility of  explosives,  from  the  point  of  view  of  safety,  in 
coal  mines  where  firedamp  and  coal  dust  may  be  present. 
All  countries  adopt  some  form  of  gallery  containing  an 
explosive  mixture  into  wliich  a  shot  is  fired,  with  or 
without  stemming.  The  United  States  employ  a  circular 
iron  gallery,  1-93  m.  diameter  and  30-5  m.  long.  The 
shot  is  fired  with  or  without  stemming  into  an  explosive 
mixttire  of  pit  gas  or  into  coal  dust.  In  Franco  a  gallery 
was  first  erected  at  Lens,  but  recently  this  work  has  been 
carried  out  at  Licvin  where  an  experimental  gallery  of 
0.5  m.  was  erected,  which  was  later  increased  to  500  m.. 
with  drives  and  other  additions  intended  to  i-epresent  as 
nearly  as  pos-sible  the  eictual  conditions  of  mining. 
Arrangements  are  also  made  for  experimenting  with  coal 
dust,  and  the  use  of  ventilating  plant  brings  experimental 
conditions  closely jin  touch  with  actual  work.  The  Belgian 
testing  station  at  the  Frameries  has  a  gallery  of  elliptical 
section  of  2  sq.  m.  area,  and  a  length  of  30  m.  An 
explosive  mixture  containing  8  per  cent,  of  pit  gas  mixed 
with  air  is  used.  Coal  dust  is  also  emploj'ed.  Shots  are 
fired  without  stemming,  and  a  "  charge  lunito  "  is  deter- 
mined which  will  not  under  these  conditions  ignite  the 
explosive  mixture.  In  England  the  testing  station  at 
Woolwich  employs  a  gallery  of  circular  section  0-7  m. 
in  diameter  and  9  m.  in  length.  The  explosive  mixture 
consists  of  15  per  cent,  of  coal  gas  and  85  per  cent,  of  air. 
Coal  dust  has  not  up  to  the  present  been  officially  used  in 
the  test,  but  the  Royal  Commission  on  Safety  in  Mines 
has  the  subject  under  review.  The  ehaige  to  be  used 
was  originally  detennined  as  that  which  gave  in  the 
Trauzl  lead  block  the  same  expansion  as  56  grms.  of 
dynamite  No.  1  (75  per  cent,  of  nitroglycerin).  In  1903 
the  ballistic  pendtilum  test  for  determining  the  weight  of 
charge  supplanted  the  lead  block  test.  Ten  shots,  using 
30  cm.  of  special  dry  clay  as  stemming,  and  another 
10  shots  using  only  23  cm.  of  stemming,  have  to  be  fired 
into  the  explosive  mixture  without  either  igniting  it  or 
leaving  any  perceptible  amount  of  unconsumed  explosive. 
A  large  testing  station  has  recently  been  built  in  England, 
at  Althofts.  of  circular  section,  2-3  m.  in  diameter  and 
213-5  m.  in  length.  The  question  of  the  effect  of  coal 
dust  and  its  influence  in  propagatinc  explosions  will  lie 
studied,  and  also  questions  of  ventilation.  In  Austria- 
Hungary  galleries  were  erected  at  Mahrisch-Ostrau  and 
Segen-Gottes  in  1886.  Shots  were  fired  into  a  mixture 
of  pit  gas  and  air  or  into  eoal  dust.  The  explosive  was 
fired,  not  from  a  mortar,  as  is  the  general  usage,  but  from  a 
cartridge  cose  which  stood  on  a  lead  block  in  the  gallery. 
The  extent  of  the  compression  of  the  lead  block  gave  an 
indication  of  the  strength  of  the  explosive.  More  recently 
at  Rossitz  a  gallery  3U0  m.  long  has  been  in  operation. 
where  experiments  on  a  practical  scale  ai-e  carried  out. 
In  Germany  there  are  5  official  testing  stations.  The 
best  known  is  at  flelsenkirchen  where  an  elliptical  gallery, 
2  sq.  m.  in  cross-s<«tion  area  and  3.">  m.  in  length,  is  used. 
Natural  pit  gas  is  employed  and  also  cual-dust.  It  is 
now  proposed  to  erect  a  large  gallen'  in'whioh  experiments 
can  bo  carried  outfsimulating  actual*mining  conditions. 
Every  coal-getting  country  of  any  Importance  has,  it 
win  l)C  noted,  erected  tcfitinfl  statioti*  for  the  proof  of 
the  oomparatlvu  Mfcty  of  mining  explri«ivia  in  iuo.     In 


most  cases  galleries  of  considerable  diameter  but  shos 
lengths  arc  employed,  but  a  tendency  towards  proof  i 
large  galleries  under  working  conditions  is  very  eviden 
The  authors  draw  attention  to  the  many  points  awaitin 
definite  solution,  such  as  the  effects  of  artiliiial  an 
natural  gas  in  the  gallerie«.  the  presence  of  coal  dust,  tli 
size  of  the  cartridge  and  the  bore  hole,  the  atmospheri 
temperature  and  pressure,  etc.  .Seeing  the  onormoii 
importance  of  the  subject  of  safety  explosives,  a  plea 
put  forward  for  the  international  eonsideratiou  of 
question  of  such  vital  interest. — (.1.  W.  JIri). 

Coaldast    [tx/iiosions].     Galloway.     Set     II. 

Nitrosyl  pcrchhratc.     Hofmann  and  Zedtwitz.     See  VI 

Patknts. 

Explosive.     E.  A.  Lo  Sueur,  Ottawa,  Canada.     U.S.  P« 
923,435,  Juno   1.   1909. 

The  explosive  is  prepared  by  mixing  together  saltpetn 
sulphur,  and  a  substance  containing  hydrocarbons,  i 
a  wax,  converting  'the  mixtiir(<  into  imiins.  and  rnalin 
the  grains  with  powilircd  potiissium  chlorate. — .1.  H.  J. 

Dinitrogli/cerin  obtained  from  glycerin  and  nitric  aeid 

Process  for  the  separation  of  .     Castropor  Sk 

heits-sprengstoff-Akt-Ges.    Gor.    Pat.  2 10,,''>.'>8,  Jan.  1 
I'Ons. 

After  nitration,  the  reaction  product  is  neutralised  \ 
ammonium    carbonate,    and    the    dinitroglyeerin 
separates  is  removed.     The  aqueous  solution  is  coatoll 
trated  in  order  to  recover  the  greater  part  of  the  amn 
nitrate  by  crystallisation,  and  the  residual  liquid  is  ( 
with  the  dinitroglyeerin  separated  in  the  first  j>art  of  till 
process,  this  latter  acting,  it  is  stated,  as  a  solvent  for  tl 
mono-    and   di-nitroglycorin    remainine   dis-solved   in   II 
solution  after  separation  of  the  ammoniun)  nitrate.— .\. : 


XXIII.— ANALYTICAL    CHEMISTRY. 
APPARATUS. 


Mrrcunj  joint  instead  of  cork  or  rubber  for  conntttiif 
the  combustion  tube  with  the  calcium  chloride  hb 
.1.  Marek.     J.  prakt.  Chem.,  1909,  79,  510—512 


TnE  author  has  simplified  the  mercury  joint  prerioii" 
describetl  (this  .1.,  UI07,  992).  The  end  of  the  comb" 
tion  tube  is  bent  upwards  at  right  angles  h«  hIiowd 
the  figurt.  and  round  this  is  fixed,  by  nieamt  of  a  coi 
protected  underneath  by  an  asbestos  sheet,  a  short  gift 
tube  to  contain  the  mercury.  Over  the  end  of  the  i^i 
bustion  tube  is  i)laecd  the  conical  end  of  the  ciilnu 
chloride  tube  which  is  fitt«'d  with  a  grouml-in  holle 
glass  stopiKT  (not  shown  m  the  ligun-).  During  tl 
combustion  a  thermometer  is  placed  in  the  meiru 
which  should  have  a  temporatuiv  of  00" — 'if  C.  in  onl 
to  prevent  the  condensation  of  water  in  the  end  of  tl 
combustion  tube.  During  the  combustion  also,  the  whi 
mercury  joint  slio\ild  be  supporteil  with  an  anbenl 
sheet  BO  as  not  to  bend  the  tube. — .1.  0.  C. 

Patent. 

Density  ;  Apparatiis  for  determining ,     W.  U.  Moui 

Assignor    to    The    Matliieson    Alkali    Work*,   SaltviU 
Va.     U.S.  Pat.  923,500,  June  1,   1909. 
Ths  doniity  of  a  jxiwdeied  or  (traiiiiUr  muterial  l«  d»*' 
mined    by  'p<>tt'°8   *    "eighetl    c|Ui>ntity   In'''    •   voKir 
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linderTandJplacing  a  closely  fitting  plunger  above  it. 
le  cylinder  is  then  tapped  or  jarred  by  a  magnetic 
jiking  apparatus  andjwhen  the  material  has  been  shaken 
'ether  so  that  it  occupies  the  smallest  space,  the  volume 
indicated  by  the  distance  between  the  bottom  of  the 
mger  and  the  bottom  of  the  cylinder.  This  is  read  off 
i  a  graduated  rod   which  extends  upwards  from  the 


mger 


.— W.  H.  C. 

INORGANIC— QUALIT  ATI  VE. 


nc  salts ;      Colour   reaction  for  .     A.   del   Campo 

Cerdan.     Ann.  Chim.  analyt.,  1909,  14,  20.5—206. 

to  a  solution  of  a  zinc  salt  sufficient  ammonia  be  added 
re-dissolve  the  precipitate  at  first  formed,  and  then 
c.c.  of  an  alcoholic  or  ethereal  solution  of  resorcinol, 
in?  blue  colour  is  developed  more  or  less  rapidly  accord- 
;  to  the  amount  of  zinc  present.  By  this  reaction 
)1  gnu.  of  zinc  may  bo  detected  in  1  litre  of  solution. 
r  very  small  quantities  of  zinc,  an  ethereal  solution 
resorcinol  is  more  sensitive  than  an  alcoholic  one. 
dmium,  under  hke  conditions,  gives  a  green  colour, 
lieh  may  mask  the  zinc  reaction  if  only  traces  of  the 
;fcr  metal  be  present ;  and  nickel,  besides  giving  a 
le  colour  with  ammonia  alone,  gradually  gives  a  tint 
th  resorcinol  solution  resembling  that  afforded  by  zinc. 
bait  gives  the  red  colour  distinctive  of  the  cobalt- 
lines.  Copper,  manganese,  and  certain  oxidising  sub- 
mces,  and  reducing  agents  affect  the  reaction.  These 
bstances  must  therefore  be  removed  before  applying 
B  test.— J.  O.  B. 

haU ;     New  microchemicaZ  reaction  for  .     [Nickel 

and  cobalt  dimethylaminohenzene-azobenzene-sulplionates.'] 
M.  E.  Pozzi-Escot.  Ann.  Chim.  Analvt.,  1909,  14, 
207—208. 

METHYLAMINOBENZENE-AZOBENZENESULPHONICaoid  gives 
number  of  sparingly  soluble  precipitates  with  metallic 
Its,  the  crystaUine  forms  of  which  are  very  characteristic 
d  distinctive.  The  nickel  salt  is  a  yellowish  and 
lorphous  precipitate  in  the  cold  ;  it  re-dissolves  on 
irming  with  a  large  volume  of  water,  forming  yellow, 
iriy  hexagonal  tablets  as  the  solution  cools.  Magnesium 
haves  similarly,  but  the  precipitate  assumes  the  crystal- 
e  form  almost  at  once,  in  the  cold,  and  moreover, 
e  crystals  are  much  smaller  than  those  of  the  nickel 
mpound.  Cobalt  gives  a  crystalline  precipitate  from 
th  hot  and  cold  solutions,  composed  of  long  slender 
Jet  or  blackish  needles,  often  arranged  in  a  stellate 
'■m.  From  rapid  crystallisations,  very  minute  needles 
i>uped  in  pabsade  form,  are  obtained.  This  reaction 
very  distinctive  and  is  not  affected  by  the  presence 
\  nickel.  Thallium,  cerium,  aluminium,  manganese, 
.'conium,  chromium  and  silver,  arc  also  precipitated  in 
, somewhat  similar  manner;  but  the  large  size  and 
itinctive  colour  of  the  cobalt  crystals,  enables  them 
be  at  once  distinguished  from  these. — J.  O.  B. 

[jler's  solutioyi.     [Detection  of  ferrous  salts  and  of  oxygen.^ 
Winther.     See  XXI. 

INORGANIC— QUANTITATIVE. 

ltd;    Determination  of  in  the  presence  of  cobalt. 

I.  A.  Sanchez.     Bull.  Soc.  Chim.,  1909,  5,  641—647. 
HEK  potassium  cyanide  is  added  to  a  neutral  solution 
itaining  nickel  and  cobalt,  until  the  precipitate  formed 
redis.solvcd,  and  the  solution  is  evaporated  to  dryness 

■  contact  with  air,  the  eobaltoeyanide,  K,,Co(CN)i;,  is 
.idiscd    to    eobalticyanide,    K„Co.(CN)i5,    whereas    the 

■  kel  compound  is  unaffected,  and,  on  addition  of  silver 
'rate,  insoIuWe  silver  eobalticyanide   and   cyanide   are 

■cipitated,  and  the  nickel  is  left  in  solution  as  nitrate, 
this  means  very  small  amounts  of  nickel  may  be 
,jidly  detected  and  estimated  in  the  presence  of  large 
antities  of  cobalt.  Forthe  detennination  of  nickel, 
iiiah  of  a  10  per  cent,  solution  of  potassium  cyanide 
I'M'd  froiu  a  burette  to  the  neutral  solution,  containing 
>  I  olialt  and  nickel,  to  dissolve  the  precipitate  first 
med,  the  solution  is  evaporated  to  dryness  on  the 
id-bath,   and   the  residue  dissolved  in   20   c.c.   of  hot 


water ;  then  excess  of  a  10  per  cent,  solution  of  silver 
nitrate  is  added  (10  times  the  volume  of  the  potassium 
cyanide  used),  and,  after  heating  and  stirring,  the  pre- 
cipitate is  washed  by  decantation  with  boiling  water ; 
the  excess  of  silver  is  precipitated  from  the  liquid  and 
wasliings  by  adding  a  14  per  cent,  solution  of  potassium- 
bromide,  and  the  filtrate  from  this  is  made  up  to  300  c.c. 
witli  hot  water,  being  then  rendered  alkaUne  with  caustic 
alkaU,  and  the  nickel  hydro.xide  converted  into  hydrated 
sesquioxide  by  treatment  with  bromine  water ;  after 
boiling  for  10 — 15  minutes,  the  oxide  is  filtered  off  and 
washed  with  boiling  water,  and  the  determination 
then  finished  gravimctrieally  or  better  as  follows : — • 
The  precipitate  and  filter  are  transferred  to  a  flask  with 
about  20  c.c.  of  water  at  (iO" — 70°  C,  and  5  c.c.  of  a  20  per 
cent,  solution  of  potassium  iodide  and  5  c.c.  of  .a  20  per 
cent,  solution  of  sulphuric  acid  are  added  ;  then  the 
liberated  iodine  is  titrated  with  N/i^„  thiosulphate  at 
the  same  temperature,  every  c.c.  of  thio.sulphatc  being 
equivalent  to  0-0005S6  grm.  of  nickel.  If  it  be  desired 
to  determine  both  metals,  they  may  be  precijiitated 
together  as  sesquioxidcs  by  means  of  caustic  alkali  and 
bromine  water,  and  then,  after  weighing  the  oxides, 
thcv  may  be  dissolved  and  the  nickel  determined  as  above. 

— F.  SoDN. 

Traces  of  silver  ;    Determination  of ,  and  tJie  solubility 

of  some  "  insoluble  "  silver  sails.    G.  S.  Whitby.     Seventh 
Int.  Congr.  Appl.  Chem.,  London,  1909. 

Whilst  investigating  a  method  for  preparing  a  colloidal 
solution  of  silver,  it  was  found  that  solutions  of  silver 
salts  when  heated  with  a  little  sodium  hydroxide  and 
certain  organic  bodies  develop  a  broivn  or  yellow  colour, 
even  when  the  amount  of  silver  present  is  very  minute. 
50  c.c.  of  a  solution  containing  one  part  of  silver  in 
25  million  parts  of  solution  gave  a  recognisable  colour. 
It  has  also  been  found  possible  to  apply  tliis  method 
to  the  quantitative  determination  of  traces  of  silver. 
The  organic  substances  which  have  hitherto  been  found 
capable  of  giving  this  colour  when  lieated  with  .sUvcr 
solutions  containing  a  little  sodium  hydroxide  are  dextrin, 
gum  arable,  glycerol,  cellulose  (in  the  shape  of  filter 
paper),  starch  and  sucrose,  but  the  last  of  these  is  most 
suitable  for  the  determination  of  small  quantities  of 
silver.  To  50  e.e.  of  the  silver  solution,  appropriately 
diluted,  are  added  a  few  drops  of  a  fairly  concentrated 
solution  of  sucrose,  and  the  beaker  containing  the  liquid 
is  immersed  in  a  bath  of  boiling  water  for  two  minutes. 
About  6  drops  of  a  N/1  solution  of  sodium  hydroxide 
are  added,  and  the  heating  is  continued  for  not  more 
than  two  minutes  until  the  colour  develops.  The  solution 
is  cooled,  transferred  to  a  Nessler  glass,  and  the  colour 
compared  with  that  of  a  standard.  The  standard  colours 
arc  prepared  from  silver  nitrate  solutions  of  known 
strength,  and  are  most  conveniently  of  such  strengths 
that  1  c.c.  equals  0-000001  grm.  of  silver,  and  1  c.c.  equals 
0-0000005  grra.  of  sUver.  The  standard  should  not  be  jjre- 
pared  more  than  12  hours  before  the  actual  experiment, 
since  the  colour  deepens  somewhat  on  standing.  The 
colour  produced  by  these  minute  amounts  of  sdver  is 
due  to  the  presence  of  colloidal  silver.  The  solutions 
give  the  Tyndall  effect,  and  display  the  other  characteristics 
of  colloidal  solutions  of  silver.  The  method  is  being 
applied  to  the  determination  of  the  solubility  of  sparingly 
soluble  silver  salts,  particularly  with  reference  to  th(^ 
conditions  that  arise  in  analytical  work.  Thus,  at  21°  C. 
the  amount  of  freshly-prepared  floccular  silver  chloride 
dissolved  by  a  litre  of  water  was  found  to  be  1-55  mgrms.  ; 
a  result  which  confirms  the  values  obtained  by  Kohlrausch 
and  Rose,  and  by  Bottger. 

Determining    sulphurous    acid    in    the    qnses    of    trie    had 
chamber.     Raschig.     See  VII. 

.Analy.ns  of  tun//.iten  steel.     Hinrichsen.     See  X. 

Preparing    pure    tellurium.     [Determinnlion    nf    teUnriiim 
in  ores.]    Sch<?lle.    See  X. 

Alkali,     etc.,     works     report.     [Determining    chloride     in 
presence  of  thiocyanafe,  e.g.,  in  gas-liquor.]      See  VII. 
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Determining  horic  acid.     Mandolbanm.     See  VII. 

aUctroh/tic  deUrmtnalion  of  manganese.     Otin.     See  XIA. 

Influence    of    chlorides    on    the    determination    of   nitralts 
in  water.     Perrier  and  Tarcy.     See   XVI IIB. 

OKOANIC— QUALITATIVE. 

Halphen's  reaction.     Gamier.     See  XII. 

Detecting  saccharin  in  beer.     Jorgcnsen.     See  XVII. 

Delecting  saccharin  in  hcer.    Pawlowaki.     See   XVII. 

Reactions  for  lactic  and  glycollic  acids.     Denig^s.     See  XX. 

Mtthylghjoxal  as  a  colour  reagent.     Dcnig^B.     See  XX. 

Examination  of  Chinese  wood  oil.     Boughton.     See  XII. 

Microchemical  distinction  between  rye  and  wheal  starches. 
Lcnz.     See  XVI. 

Saccharin  [in  beer,  etc.].     Wauters.     See  XVII. 

Detecting    watering    of    milk.     Cornalba.     See    XVI1I.4. 

Detecting  mercury  in  explosives.   Patterson.   See  XXII. 

ORG  A  NIO—Q  UA  NTITA  TI VE. 

Boiling-point  determinations  under  diminished  pressure  ; 

A    rarely   observed  source    of   error   in   .     C.    von 

Rcchenbcrg.     .J.  prakt.  Chem.,   1909,  79,  475 — 491. 

Thk  author  points  out  that  the  usual  arrangement  of 
an  ai)paratu3  for  distilling  under  diminished  pressure, 
in  wliich  the  manometer  is  connected  to  the  receircr. 
leads  to  erroneous  figures  as,  owing  to  the  distance  of 
the  manometer  from  the  distilling  flask  and  the  throttling 
of  the  vapours  in  the  nanow  side-tube  of  the  latter,  the 
true  jiressure  of  the  vapour,  at  the  teuijjerature  given 
by  the  thermometer  in  the  flask,  is  really  several  mm. 
higher  than  that  recorded.  This  difference  varies  witli 
the  speed  of  distillation  and  the  size  of  the  side-tube 
of  the  distilling  flask.  In  order  to  ascertain  the  true 
pressure  imder  whicli  tlie  liquid  distils,  it  is  necessary 
t<j  attach  a  manometer  directly  to  the  distilling  flask 
by  means  of  an  e.\tra  side-tube.  Tlie  author  shows  that 
many  of  the  observations  of  pressure,  made  in  the  usual 
apparatus,  cannot  be  regarded  as  correct. — J.  C.  C. 

Sulphur  ;    Determination  of  by  the  catalytic  method. 

G.  Madema.     Seventh     Int.     Congr.     Appl.     Chcm., 
London,    1909. 

Bkunck's  method  (tliis  J.,  190.5,  1086),  whii  li  depends 
upon  the  catalytic  action  of  cobalt  oxide,  can  be  applied 
successfully  to  the  determin.ition  of  sulphur  in  pyrites 
and  in  bitumens.  Xickel  oxide  may  be  suhstituted 
for  cobalt  oxide  and  presents  certain  advantages  over  the 
latter.  Of  the  methods  hitherto  proposed  for  the  deter- 
mination of  sulphur  in  bitumens,  only  a  modification 
of  Eschka's  method  and  Henriques'  method  have  proved 
useful,  and  these  are  not  always  applicable.  The  catalytic 
method  besides  being  more  accurate,  also  occupies  much 
less  time  than  the  two  processes  mentioned.. — A.  R. 

Determining  volatile  mutter  in  fuels.     Constam.     Sec  II. 

Determining   crijstallisable   sugar  in  the   beetroot.     Pellet. 
See  XVI.  / 

Influincc  of  concentration  on  delirmimitiun  of  npimrcvt 
degrees  Brix  of  impure  sugar  house  products.  Pellet  and 
Fribourg.     Sec    XVI. 

Optically    active    non-sugar    constituents    of    sugar    bceti. 
Strohmer  and  Fallada.     See  XVI. 

Influence    of    pcctic    mutters   on    polarisation    of   beetroots. 
Pellet.     See  XVI. 

Thterminiii'i    dry    mihstance    in    sugar    produrts.     PcUel, 
See  XVI. 


Ash    in    sugar    and    .tyrup.i.     .Main.     See    XVL 

Influence  of  clarification  on  valuation  of  raw  sugars  ui 
molasses  containing  invert  sugar.  Prinscn  Gecrlii< 
See  XVI. 

Influence  of  clari/ieution  tvith  basic  lead  acetate  on  raluatii 
of  sugar  products.    Eynon.    See  XVI. 

.Analysis  of  cane  molasses,     lang  and  McLaren.     See  XV 

Anedysis   of  bagasse.     UavoU.     See  XVI. 

Determining    starch.     Thornc     and     Jeffers.     See    W 

Analysis  of  evaporated  milk  and  milk  products.     Gudrmn 
I  See  X\1II.4. 

Oxalic    acid    in    cocoa    and    chocolate.     Albaharv.    .v 
XVIlI/1. 

Fuchsinc  S  as  standard  for  dilermining  ni*rite^  in  wnl- 
Kastle  and  Elvove.     See  XVII IB. 

Chemical  control  of  disinfectants.     Blytli.     See  XVllb 

Analysis  of  malt  cxtrcKts.     Hamburg.     Sec  XX. 

Indigo  in  dyed  cotton  fabrics.     Knecht.     See  V. 

Determining    combined    sulphur    in    vulcanised    nibbt. 
Budde.     See  XIIIO. 

Tanning  analysis.     Paessler.     Sec  XIV. 

Qelatin-hemedin  metliod  of  acid  determination  [in  U 
liquors].     Alsop.     See  XIV. 

Testing  brewers'  pitch.     Brand.     See  X\ll. 

Creatinine  determination  [in  meat  extracts,   itc.].    Coo 
See  XVIIU. 

Determining   phc7iolphtlutlein   in   pharmaceutical  prtpan 
tions.     Kollo.     See  XX. 


XXIV.— SCIENTIFIC     &    TECHNICAL    NOTB 

Solubility  of  gases   in  water ;     Influence   of  colloids  a< 

colloid    -tus pensions  on    the   .      A.     Fiudlay    aiiii 

H.  J.  M.  Crcighton.  Seventh  Int.  Congr.  Appl.  ~ 
London,   1909. 

Is  a  ]ir('liminary  note  on  the  above  subject,  which  ii 
essential  importance  in  connection  with  the  absi  ' , 
of  gases  by  liknxl,  it  lias  been  pointed  out  that  abs 
of  carbon  dioxide  by  water,  under  atniosj)heric  ]■].  ... 
is  increj\sed,  is  unaffected,  or  is  decroased  by  the  i)n'S»ji. 
of  colloids  and  susjicnsious,  according  to  the  nature  "f  ll 
colloids  present.  This  result  pointed  to  the  inti..i- 
absorption  of  carbon  dioxide  in  presence  of  ferric  hydn  \  i 
gelatin,  etc.,  as  being  due  to  chemical  combinatini 
As  was  pointed  out  in  the  preliminary  note,  howex 
the  variation  of  absorption  with  pressure  is  of  ga'ai' 
importance  for  giving  an  insight  into  the  influence  i 
colloids  than  the  change  of  absorption  at  any  one  preasun 
Moreover,  by  studying  the  absorption  cif  a  neutral  m 
such  as  nitrous  oxide,  the  effect  duo  to  chemical  OOI|{ 
bination  would  bo  excluded.  Exjwrimonts  on  these 
have  boon  carried  out  during  the  past  winter,  the  infli 
of  ferric  hydroxide,  gelatin,  arsenius  Huli)hide,  silicic  tti 
dextrin,  starch,  glycogen,  egg  albumin,  and  ssrui 
albumin,  as  udl  as  suspensions  of  charcoal  and  silici 
on  the  absorjition  of  carbon  dioxide  and  of  nitrous  oiiili 
having  been  investigated,  at  i)re,ssuro8  varying  fror 
about  750  mm.  to  1400  mm.  of  mercury.  The  etm 
factors  which  may  be  exix>cted  to  infiuence  the  posii. 
and  course  of  the  absorj)tion  cu^v(^6  in  pivsenceof  collnn; 
relatively  to  the  iiiisorption  curve  in  ])ur<>  water  (»lii 
13  a  horizontal  line,  according  to  Henry's  law)  an 
chemical  combination,  tending  to  raise  the  curve  »bcv 
that  for  water:  pre3<'nce  of  substance  in  true  solutji^i 
lending  to  lower  the  solubility  :  adsorption,  ai'coDi|i«nit 
or  unai'coiiipanied  by  solution  of    the  gas    in    the  coUo) 
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iterial,  tending  to  increase  the  solubility.  Although 
:  have  not  yet  completely  analysed  the  solubility  curves 
lich  we  have  obtained,  the  following  results  may  be 
.-en.  Except  in  the  case  of  suspensions  of  arsenious 
Iphide,  the  solubility  curves  obtained  arc,  in  general, 
ttilar  in  form.  As  the  pressure  is  increased,  the  solubility 
ureases  but  slightly,  or  may  even  slightly  fall,  but  after- 
irds  increases,  although  not  proportionally  with  the 
essure.  This  increase  in  solubility  with  pressure  is 
ire  marked  with  nitrous  oxide  than  with  carbon  dioxide, 
d  from  the  data  obt^iined,  it  has  been  concluded  that 
6  increase  of  solubility  is  due  to  adsorption.  In  the 
se  of  ferric  hydroxide  and  gelatin,  the  solubility  curve 
carbon  dioxide  lies  above  that  for  the  solubility  in  pure 
iter,  and  this  may  be  ascribed  to  chemical  combination, 
•ice  in  the  case  of  nitrous  oxide,  this  increase  in  the 
lubility  is  not  observed.  In  other  cases  the  solubility 
llic  gases  is  diminished,  a  behaviour  which  at  present 
II  he  most  readily  explamed  by  tlie  assumption  of 
firation  of  the  coUoid, 

''.vi)4tij  of  solutionis,  and  its  bearing  on  the  nature  of 
nihition.  A.  E.  Dunstan.  Seventh  Int.  Congr.  Appl. 
(him.,   London,    1909. 

IE  author  develops  the  following  experimental  laws  : — 
(I I  When  two  monomolccuiar  liquids  are  mixed,  the 
scosity    of    the    mixtures    only    approximates    to    that 

Imanded  by  the  law  of  mixtures.  The  greater  the  diver- 
nni  from  this  law,  the  greater  is  the  mutual  effect, 
r,  lif  association,  of  the  one  on  the  other. 
(L'l  In  the  case  premised  in  (1)  there  exists  a  relationship 
iMien  the  angles  made  by  tangents  to  the  origins  of 
u  curves,  and  the  respective  molecular  weights  of  the 

I  mponent  liquids. 

(3)  When  associated  liquids  are  mixed,   the  viscosity 

tlir  mixture  may  attain  a  maximum  value,  which  is  held 

iiulicate  association,  since  it  is  well  known  tliat  highly 

■miniated  liquids  are  more  viscous  than  simple  liquids. 

M  ^1  ■  maxima  invariably  correspond  with  points  of  simple 

ill  rular   concentration.     (4)    In    the   case   premised    in 

)  the  viscosity  of  the  mixture  may  attain  a  minimum. 

1   I  ho  same  fines   of  reasoning,   this  implies  a  mutual 

iation.     (5)    For   pure    substances    the   relationship 

l.>  log.  M.  wt.  is  found  to  be  universally  apjilicablc. 

xioe 
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Ids  good  for  each  chemical  (homologues)  series.  The 
I  owledge  thus  obtained  has  been  applied  to  the  following 
^es : — 

I")  The  condition  of  aqueous  solution  of  sulphur  trioxide. 
('))  The  existence  of  racemic  comijounds  in  solution. 
(()  Various  cases  of  isomeric  change. 
((/)  The  stability  of  hydrates  m  solution.  Although 
Ik'  has  been  done  at  present  from  a  technical  point  of 
■«•,  yet  the  simpHcity  of  the  method  and  its  remarkable 
isitiveness  render  it  most  valuable  in  cases  where  a 
owledge  nf  the  condition  of  molecular  aggregation  is 
^eded.  To  mention  one  example  only,  it  has  recently 
ien  apphed  to  the  determination  of  the  "nerve"  of 
lia.mbber    with   good    results. 

'iirjilion     ("Sorption")      of     hydrogen     by     carbon; 

Mnhanism    of    the    .      .1.    W.    MeBain.     Seventh 

liil.  Congr.  Appl.  Chem..  London.   1909. 

isuKPTlON  is  quite  variously  regarded  by  various 
thorities  as  one  of  the  following: — (1.)  Trae  chemical 
nbination.  (2.)  Ti-ue  solid  solution.  (3.)  A  modified 
id  solution  in  which  practically  only  the  outer  layers 
;ome  saturated  owing  to  the  difficulty  of  diffusion  m 
ids.  (4.)  Condensation  on  the  outside  of  the  surface 
the  solid. 

The  first  three  are  contrary  to  the  requirements  of 
;rmo-dynamic  theory,  and  the  fundamental  assumption 
i  the  third  is  disproved  by  exijeriments  in  which  the  time 
luired  for  adsorption  of  hydrogen  by  carbon  was 
iependent  of  the  pressure  of  hydiogen  to  be  adsorbed, 
le  fourth  is  found  insufficient  to  explain  (he  somewhat 
uplex  time  relationships  studied  here,  which,  however, 
int  strikingly  to  the  conclusion  tiiat  both  true  solid 
111  inn   (true  diffusion)  and  surface  condensation  occur. 


They  are  independent  of  each  other  and  their  relative 
importance  and  magnitude  depend  upon  the  conditions 
of  the  experiment.  The  non-committal  name  "  sorption  " 
is  coined  to  designate  the  sum  total  of  the  phenomena, 
while  "  aosorption  "  and  "  adsorption  "  are  restricted 
to  tile  dissolved  and  superficially  condensed  matter 
respectively.  It  is  found  that  the  surface  condensation 
requires  only  a  few  minutes  for  completion,  vliereas 
absorption  requires,  in  the  case  of  hydrogen  diffusin" 
into  carbon  at  the  temperature  of  liquid  air,  a  dozen  iiours 
for  practical  completion.  Thus  it  was  possible  to  isolate 
the  two  phenomena  and  to  study  them  more  or  less 
independently  of  each  other.  For  mstance,  by  suitable 
manipulation  a  sample  of  carbon  can  be  prepared  highly 
cliarged  with  hydrogen  in  a  state  of  solid  solution  but 
almost  destitute  of  absorbed  hydrogen  condensed  on  the 
surface.  This  is  clearly  attainable  {if  the  hypothesis 
be  correct)  by  suddenly  exposmg  to  a  vacuum,  carbon 
which  has  been  previously  saturated  by  long  contact 
with  hydrogen  at  a  constant  temuerature.  Such  carbon, 
exposed  to  a  low  pressure  of  hycSigen  and  cut  off  from 
all  external  influences,  took  up  hydrogen  at  first  (surface 
condensation)  although  already  supersatm'ated  (i.e., 
in  respect  to  the  sofid  solution),  and  then  gave  it  off  again 
in  still  greater  quantity  until  final  equilibrium  was 
established.  Thus  the  manometer  first  fell  for  a  few 
minutes  and  then  rose  to  a  higher  point  than  the  initial 
value.  In  the  converse  case,  where  the  Ulterior  was 
free  from  hydrogen  but  the  surface  had  become  super- 
saturated by  a  very  short  exposure  to  a  liigh  pressure 
of  gas,  hydrogen  was  Brst  given  off,  and  then  taken  up  again 
by  diffusion  into  carbon.  Here  the  manometer  auto- 
matically rose  for  a  few  minutes,  then  steadily  fell  for 
many  hours  to  a  lower  value  than  previously  obtained. 
The  pressure  changes  observed,  might  at  first  seem 
unimportant,  were  it  not  for  the  one  fact  of  groat 
significance,  viz.,  that  (taking  the  second  case  just  outlined) 
tlie  higher  pressure  at  five  mhiutes  was  even  less  than 
corresponded  to  the  gas  condensed  on  the  surface  of  the 
carbon,  and  yet  after  a  dozen  liours  Iiad  elapsed  a  much 
lower  pressure  was  attained,  a  pressure  which  then 
actually  did  correspond  to  the  condensed  gas  m  equi- 
librium with  it.  Thus  a  considerable  body  of  hydrogen 
had  been  transferred  from  the  surface  to  the  interior 
of  the  carbon.  An  approximate  calculation  of  the  extent 
of  tins  transfer  showed  that  the  true  solubility  of  hydrogen 
at  the  temperature  of  liquid  air  and  under  2  cm.  pressure 
was  at  least  4  c.c.  (corr.)  per  gram  of  the  cocoanut  carljon 
employed.  This  absorption  was  rouglily  proportional 
to  the  square  root  of  the  pressure  (whereas  the  total  sorption 
varies  as  the  cube  root  of  the  pressure).  From  this  it 
appears  that  the  dissolved  hydrogen  is  si)lit  up  uito  single 
atoms. 


Trade  Report. 

Factories    and     Wnrkshops :    Anti'tal    Report    fur    190S. 

Home  Office,  1909  [Cd.  4664].  Price  2s.  4d. 
The  general  report  deals  only  with  certain  of  the  broader 
issues  bearing  upon  the  work  of  the  Department ;  a 
summary  of  the  sectional  reports  (including  Industrial 
Poisoning  and  Dangerous  Trades)  and  a  general  index 
are  given  at  the  end  of  it. 

White  phosphorus  matches. — As  the  outcome  of  the  Berne 
Conferences  of  190o  and  J  906,  certain  European  countries 
decided  to  prohibit  the  use  of  wfiite  jiiiosphorus,  but  the 
United  Kingdom,  Sweden,  Norway,  and  Belgium  did  not 
sec  their  way  to  similar  action.  Further  regulations, 
proposed  by  the  Home  Office,  were  held  by  manufacturers 
to  be  oppressive  ;  for  three  years  no  case  of  necrosis  hail 
appeared,  save  at  one  factory.  Meanwhile,  Departmental 
investigations,  made  in  1907,  showed  the  need  of  more 
stringent  dental  exammatiou  nnd  treatment,  and  the 
substitution  of  automatic  machines  for  hand  labour ; 
and  it  was  ascertained  that  ''strike  anywhere''  matches 
could  be  made  without  white  phosphorus,  though  patent 
rights,  both  in  materials  and  machines,  stood  in  the  way 
of   universal   ado|)tion.       In    190S.   match    manufaeturera 
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and  tho  holders  of  jiatont  right*  in  phosphorus  Rub3titut«.<> 
iignH'd  in  favour  of  the  ])r()iiibition  of  white  iihosphorus, 
provided  that  importation  of  white  pliospliorus  matehes 
were  prohiliit'vi,  mul  that  the  Home  Oftiee  settled  binding 
terms  hy  wliieh  anjone  might  use  the  ])ateiile(l  suhslitntos. 
This  solution  was  aeecpted  hy  the  Home  Oftiee.  and 
accortiinglv  the  White  Phosphoi-ua  Matches  I'rohibition 
Aet  was  passed,  whieh  comes  into  fon'c  on  .)an.  Ist.  1910 
(this  J..  li)09,  43).  Meanwhile  all  the  match  factories, 
save  one,  remained  free  from  necrosis,  but  in  this  one  a 
further  case  occurred  in  lilOS,  and  two  more  eases  in  the 
first  quarter  of  KM!).  Tlie  disuse  of  white  phosphorus 
renders  the  Special  Rules  of  1899  obsolete,  but  eare  will 
have  to  bo  taken  in  using  phos])horu8  .scs(juisul)>hide.  one 
of  the  substitutes,  llioucb  it  entails  no  risk  hke  that 
attending  the  use  of  white  phosphorus. 

The  following  statistics  of  imi>orls  and  exports  of 
ntatehes  in  190".  ■  ilistingnislMiig  between  *'  safety  '* 
matches  (without  wliite  phosphorus),  and  "strike  any- 
where "  matches  (whii^  as  n  rule  contain  it)  are  of  interest. 
The  unit  is  a  gross  of  woxes. 
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■•  Strike 
"  Safety  "      j     anywliere  * 
matches.       I       matches. 


Imported  from — 

Sweden 

Norway   

Belgium 

Holland 

Other  countries 


3,640.775 

2,a63„';86 

818,737 

157,320 

904.521 

1,047,743 

404.920 

66,450 

369.700 

121,718 

6,138,743 


4,2*6,817 


Re-exported  to — 
India    

1.068,270 

1,291,330 

;    .-VuKtralia 

1    Kcypt 

Other  Uritish  Possessions   . . 

United  States 

Other  eountries  

30,050 
168,550 
178,049 
395,011 

32,780 

17,736 
132.076 
20,919 
02,040 
40,321 

1,808,710 

1,506,022 

Made  in  U.K.  and  exported  to — 
Australia  and  New  Zealand. 

12,681 
16.473 

332,683 
198 

West  Africa   

72,520                     11.500 

Channel  Islands 

Other  British  Possessions   . . 

flermany 

Belciuni 

United  States 

11.375                       0.460 

4,871                        7,491 

413                       8,571 

795                        1,214 

0.258                           875 

5,015                        4,007 

130,401       1          373,599 

1 

SegvlaUons. — The  Bogiilations  for  enamelling  of  metal 
and  of  gla.ss,  and  for  benzene  derivatives  were  .settled  by 
discussion  with  the  trade  without  recourse  to  ptiblic 
inr|uiry,  and  th?  latter  came  into  force:  the  tinning  of 
metals  with  use  of  lead  was  certified  to  bo  a  dangerous 
trade ;  seven  codes  of  Special  Rules  arc  being  superseded 
by  Regulations  of  automatic  application  as  the  outcome 
of  action  now  taken,  and  seven  others  ha\e  Iwen  so  dcfllt 
with  in  earlier  y(virs.  There  remain  nine  codes  of  Special 
Ktiles  to  be  converted  into  Regulations  of  automatic 
application  :  white  lead,  red  and  orange  lead,  yellow  lead, 
lead  smelting,  liides  and  skins,  bichromate,  vulcanising  of 
india  rubber  and  carbon  disulphiile.  ehemicnl  works,  and 
bottling  of  aerated  waters. 

Potteries. — In  a  few  potteries,  out  of  of!,'?  under  Sjiecial 
Rules,  there  is  a  limitation  of  the  tise  of  lead  in  glaze, 
as  a  condition  of  the  relaxation  of  certain  rules,  but  only 
one  case  of  lead  poisoning,  attributable  to  glaze,  has  been 
re)>orted  since  190.').  The  "  leadless ''  (i.e..  1  jkt  cent.) 
Rule  22  has  been  in  force  since  1902  in  17  potteries  an<l 
parts  of  12  others,  without  any  known  instan"e  of  poisoning. 
Samples  of  glaze  have  betm  taken  at  irter^als.  and  some 
excess  has  been  found  in  four  instances  out  of  124.  There 
are  two  jxitteries  in  whieh  a  2  per  cent.  Ilm  t  is  in  force 
under  Rule  24.  In  one  ai  these,  four  ea.ses  of  jioisoning 
had  occurred  in  19tKt.  .-mrl  one  in  19flT.  Tlie  2  per  cent. 
rale  was  cstablisheil  in  ]>n:,  l!t07.  and  a  glaze  was  adopted 
which  a  local  analyst  certified  to  bo  within  the  limit. 
Samples  taken  in   190S  yielded  4-7  and  li'li  |>er  cent,  of 


soluble  lead,  whereupon  the  firm  substituted  a  glare  witl'l 
1-9  ]K'r  cent.,  as  certilied  by  the  tiovernment  I^ihontorv  I 
«itli  -'ntisfaetory  i*esults.     In  nine  jiotteries  the  .">  |»ereenV 
limit   is  in  foi-cc  umh-r  Rule  23 '.     Theiv  was  one  easB  o!  | 
plumbism  in  I90H.     Two  out  of  30  glaze  samples  vieMwtl 
more  than  5  pei  cent,  of  lead  (but  not  at  the  factory  when  [ 
tho  case  occurred),  but  later  samples  have  been  within  the 
limit.     There  are  20  potteries  working  under  the  5  pel 
cent,  limit  as  regards  glaze  (Rule  2).     In  the  last  three' 
years  three  cases  of  jilumbism  have  been   n'ported,  bul  I 
not  among  the  glaze  workers.    f)ut  of  43  samples  examiooH  I 
since  1902.  nine  exceeded  the  limit. 

Cnhrinutric  tent  for  Uad  in  fffaic-s. — Mr.   H.    R.  Ro;{er 
has  devisod  a  simple  test  for  lead  in  the  glaze  i^f  finishwi 
ware.        The    projiortion    of    lead    can     bo    dctermineil 
approximately  .so  as  to  distinguish   Ijetween  2  \)ot  cent, 
and  .I  ))er  cent,  as  follows  :    A  standard  solution  of  hytim 
lluorie  acid  is  applied  to  the  glaze,  and.  after  4(1  seconds 
exjio-sure,  is  absorbi d  by  lilter  paper,  which  is  tliiTi  treated  _  , 
with  sulphuric  acid,  washed  to  remove  soluble  snlphatei,'Aj 
and  treated  with  ammonium  sulphide.     The  black  stah'C 
on  the  paiier  is  said  to  vary  in  depth  of  coloni  with  tli< 
propoi'tion  of  lead,  and  is  conipand  with  standaixl  tint 
obtained  in   the  same   way  from  glazes  of   known  lead 
contents.     Cobalt,  iron,  manganese,  or  copper  in  the  gliui 
do  not  affect  the  test. 

China    and    earthenvare. — In     May     a     De)>artment« 
Committee    wa,s    appointed    to    in(|uin<    into    i|U08tinni 
affecting   the   cluna   and   earthenware   industry  (» 
J.,  190S.  504). 

InduMrifil  di-tense.t. — The  IndustriJil  Diseases  Commil 
issued  a  second  report,  as  the  result  of  whieh  the  fi>llowin|| 
were    added    to    the    third    .scluxlule   of    the    Workmao'i 
Comijcnsation   Act.    190r> :    Cdnssworkers'  cataract  (fn>a  | 
the  glare  of  molten  gIas,o) ;   telegraphist.s"  cramp  :  eenenu-l 
tous  ulceration  of  the  skin  produced  by  dust  or  liqaidi; 
and   ulceration   of   the    mucous   membrane   pnxliieed  tnl 
dust.  *■ 

Humidity  in  weaving  fheds. — The  following  eonein 
are  selected  from  the  Report  of  the  Humidity  (Vinimtthell 
publislied  in  March.  liK)9  :— 

1.  As  regards  health  and  comfort  of  worfceis.  the  ' 
bulb,  rather  than  the  dry-bulb.  tem|)erature  is  the  essentia 
point,  and  a  limit  (of  wet-bulb  leading)  should  be  fijtc 
beyond  whicli  no  fnilher  huiniditication  shf>nld  be  .'Ulon 

2.  Sclu'dule  IV.,  1901.  should  Iw  amended  aeeordillg|y)| 
omitting  also  all  dry-bulb  temperatures  below  .W  F.,  I 
requiring  a  minimum  diflference  betw.-.Mi  the  wc-t  and  diyij 
bulb  rciulings. 

3.  Tho  standaril  of  carbon  dioxide  for  liumid  shedf  I 
12  per  111.000  in  daylight,  and  20  during  lighting  by  pii 
or  oil ;    and    15   to   23  are  suggestocl   foi-  dry   sliedl,  ti-t 
encourage  disuse  of  humidification.     Any  e.veess  of  cajrboill 
dio.xidc  in  the  o])en  air.  l)eyond  the  normal  4  parts,  b  t< 
be  taken   into  .account. 

o.  Cold  draughts  must  not   impinge  on  the  workepL 

li.  The  water  used  for  humidilieatinn  should  haTe  i 
standard  of  puiity. 

7.  Anangements  should  be  made  for  storing  clothing. 

S.  The  thermometers  shoidd  be  read  by  both  employee 
and  emiih>ycd  and  the  results  registered,  hut  the  reconl- 
need  only  he  sent  to  the  inspector  when  irregularitie*  »n 
found. 

9.  There  should  l>e  power  to  proscribe  details  ■«  to  u.«< 
of  hygnimelei-s. 

10.  .Steam  pipes  should  bo  small  and  covered  will 
non-conducting  material. 

11.  The  lloors  and  walls  should  Ix'  kept  clean. 

12.  .Ml  roofs,  including  those  of  glass,  even  on  the  norti: 
side,  should  be  whitewashed  from  June  to  September 

13.  The  present  limit  of  12  months,  within  whi'l 
repetition  of  an  olleme  renders  the  occupier  liable  to  i 
penalty,  shoidd  Ix"  nmde  24  months. 

The  expert  evidence  obtained  by  the  Committue  M  tr 
the  injurious  effect  of  high  wct-bulb  tempcratUTM  i-' 
conclusive. 

The    following    dat.i    are    funn'slied    by    iSupi  rintendint 
Tns|«-ctor    RellliniiM' :      Milliml   oj    ti  ntil'ilinii  :     Kxhiiu  i 
392:    plenum,   3()9 ;     both,    177:    other.   20.     M'fhod  m 
humiilifirnlirm  :     Steam    jets    alone.    019;     Hart's,    134 
Matthew  and  Yates'.  39  :    Parsons',  54  :    Howar'h's,  31 
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all  and  Kay's,  57  ;   Vortex,  29  ;   Drosophore,  5  ;  Pye's, 
;   other,  1. 

Construction  :    "  Saw-tooth  "  roof,  896  ;    flat,  2  ;    saw- 
oth  and  flat,  4  ;    louvro,  1  ;   under  other  rooms,  55. 
[  Cloakrooms  :    Provided  for  1 00  sliods  out  of  958. 
;Thc'  large  amount  of  size  used  causes  much  diit,  and 
]i  this  jjoint  frequent  instructions  are  neces.<^ary. 
Annealing  of   wire   by   had. — Four  cases   of   poisoning 
Jcurred  in  a  works  where  hot  wire  was  passed  through 
.hath  of  molten  lead.     The  lead  oxide  formed  was  carried 
ong  by  the  wire  and  given  oflf  into  the  air  of  the  rooms 
I  it  passed  over  the  pulleys.     The  only  method  which  was 
':   all  successful   was   to  cover  the  bath   with  charcoal, 
liich  reduced  the  lead  oxide  on  the  wire  as  it  left   the 
'th. 

AnilinK  poisoninrj. — Two  cases  occurred,  one  in  a  calico 
jilting  works  and  the  other  in  a  dye  works  The  latter 
M  caused  by  a  quantity  of  aniline  oil  being  splashed 
1  to  a  workman's  clothing,  who,  however,  contuiued  to 
jrk.  By  inhalation  or  absorption,  or  both,  ho  was 
lisoned  and  died  in  a  few  hours. 

Oalfanisiiu/  and  ainmonium  chloride. — In  two  factories 
e  fumes  of  ammonium  chloride  given  off  aro  drawn  off 
'  exhaust  fans,  condensed  in  a  stream  of  hydroclilorie 
id,  and  the  salt  recovered.  The  percentage  of  recovery 
so  high  that  it  is  a  commercial  success,  but,  owing  to  the 
gh  initial  cost,  it  is  not  being  generally  adopted. 
Ked  lead  manujaj-lure. — An  entirely  new  method  of 
anufacture  has  been  established  in  the  Liverpool  district, 
r  which  all  handling  of  material  is  supsrseded  by  auto- 
atic  appliances,  and  all  risk  of  poisoning  reduced  to  a 
inimum. 


Books  Received. 

SE  Fundamental  PiuNeirLE.s  of  Chemistry.  An 
Introduction  to  all  Text  Books  of  Chemistry.  By 
WiLiiELM  OsTWALD.  (Translation  by  H.  W.  Morse.) 
l.iingnians.  Cieen  and  Co.,  39,  Paternoster  Row,  London  ; 
aUo  New  York,  Bombay,  and  Calcutta.     Price  7s.  (id. 

d  volume,  containing  341  pages  of  subject  matter, 
ith  (i5  iUustiations.  and  an  alphabetical  index.  The 
ibject  matter  receives  the  following  sub-divisions  : — 
Bodies,  substances,  and  properties.  II.  The  three 
ates.  III.  Mixtures,  solutions,  and  pure  substances. 
/.  Change  of  state  and  equilibrium.  (The  following 
Hiilibria  are  defined : — (i),  Liquid-gas ;  (ii),  SoUd- 
juid  ;  (iii),  That  between  the  three  states  ;  (iv).  Solid- 
i'lid.)  V.  Solutions.  VI.  Elements  and  compounds. 
II.  Law  of  combining  weights.  VIII.  Colligative 
•operties.  IX.  Reaction  velocity  and  equilibrium. 
.  Isomerism.     XI.  The  ions. 

XERCISES  IN  Physical  Chemistry.  By  Dr.  W.  A. 
Roth.     Translated     by   A.     T.    Cameron.     Archibald 

I  Constable  and  Co.,  Ltd.,  10.  Orange  Street,  Leicester 
Square,  London,  W.C.  1909.  Price  fis.  net. 
!0  volume,  containing  190  pages  of  subject  matter, 
".ith  49  illustrations,  and  an  alphabetical  index.  The 
iibject  matter  is  classified  under  the  following  heads  : 
Introductory.  II.  Determination  of  density.  III., 
Ictenuination  of  molecular  weights  in  solution.  IV. 
,  hermo-chemistry.  V.  Determination  of  optical  constants. 
1 1.  The  thermostat.  VII.  Chemical  statics  and  dynamies. 
Mctkochemistry.  VIII.  Foundations.  IX.  Electrical 
Dnductivity.  X.  Faraday's  law.  Transport  numbers. 
I.I.  Measurement  of  differences  of  potential.  XII. 
lectrostatics.     Appendix. 

iUE  Sugar  and  its  Manufacture.  By  H.  C.  Pkinsen 
Geerlios,  Late  Director  of  the  West  Java  Sugar 
Experiment  Station.  Norman  Rodger,  Altrincham, 
Manchester.     1909.     Price  12s.  net. 

arge  8vo  volume,  containing  360  pages  of  subject 
latter,  and  the  alphabetical  index.  The  subject  in  this 
jotk  is  divided  into  two  parts  1  Part  I.,  devoted  to 
ThB  Raw  JIateriai,,"  and  Part  II.  to  "i Tkk'Suoau 
'ANrBACTtrsE."    Under   Pa»t   I.,   thfi   subject   Is  sub- 


divided as  follows : — (i).  The  constituents  of  cane  sugar 
(ii).  The  proportion  and  distribution  of  the  constituents 
of  sugar  cane.  Part  II.  :  (i),  Extraction  of  the  juice, 
(ii).  Clarification,  (a).  Defecation.  (6).  Carbonatation. 
(iii).  Lime  and  lime  cream.  (iv).  Other  clarifying 
and  decolorising  agents,  (v),  Filtration,  (vi).  Concen- 
tration of  the  juice,  (vii).  Curing,  (viii).  Exhausted 
molasses. 


New  Books.* 

Arend.'<,  Apoth.  G.  :  Neue  Aizneiinittel  u.  ]iharma- 
zeiitische  Sfiezialitaten  einschlicsslieh  dei-  ncucn  Drogen, 
Organ-  u.  Seiiimpriiparatc.  m.  zahlreichen  Vorsehiiften  zu 
Ersatzmitteln  u.  e.  Erklarung  der  gebriiuchlichsten 
medizinisohen  Kunstausdriicke.  3.,  sehr  verm.  u.  verb. 
Aufl.     Berlin,  J.  Springer.     1909.     (!eb.  in  Lcinw.B  M. 

Arnold,  Carl  :  Repetitorium  der  Chemie.  Mit  besond. 
Bcriicksicht.  der  f.  die  Medizin  wicht.  Verbindgu.  sowie 
des  " Arzneibuohes  f.  das  Deutsche  Reich"  u.  andeier 
Pharmakopoen  namentlich  zum  (Jebrauche  f.  Mediziner 
u.  Pharmazcuten  bearb.  Verb.  u.  ergiinztc  Autl.  L. 
Voss,  Hamburg.     1909.     Geb.  in  Leinw.  M.  7. 

Arrhenias,  Svante :  Theorien  der  Chemie.  Nach 
Vorlesgn.,  goh.  an  der  TJniversitiit  v.  Kalifomicn  zu 
Berkeley.  Mit  Unterstiitzg.  des  Verf.  aus  dem  engl. 
v.  Alexis  Finkelstein.  2.neubearb.  u.  bedeutend  venn. 
Autl.  Lei])zig.  Akadem.Verlagsgesellschaft.  1909.  M.  7.50  ; 
geb.  in  Leinw.  M.  8.50. 

.-1.s-/(cto/(,  E.  a.  :  A  Study  of  Electrothermal  and 
Electrolytic  Industries.  Part  1.  Introductory.  Cr.  8vo. 
Spon,  London.     Net,  8s.  6d. 

Beck.  R.  :  The  Nature  of  Ore  Deposits  :  tr.  and  rev. 
by  Walter  Harvev  Weed.  New  York.  Hill  Publishing 
Ci)..  1909.      .S6.     (Formerly  published  in  2  v.  at  88.) 

Carre,  P.  :  Les  Produits  pharmaceutiques  industriels. 
2  vol.     Doin,  Paris.     10  fr. 

Colling,  Miles :  Woollen  and  Worsted  Spinning ;  a 
complete  working  guide  to  niodcin  jnactice  in  the  manu- 
facture of  woollen  and  worsted  yams  and  felt ;  including 
the  sources,  natural  properties,  grading,  and  cleansing 
of  the  raw  material,  and  the  machinery  and  processes  of 
factory  work.  Chicago.  American  .School  of  Corre- 
spondence, 1909.  Illustrated.  (American  School  of  Corre- 
spondence pubs.)     S3. 

Conter.  P :  Enoiclopedia  pratica  per  le  industrie 
galvanoplastiche,  clettrocliimiche  e  fotomeccanichc 
(Acciaiatura.  aUuminiatura,  amalgamazione,  antimonia- 
tura,  argentatura.  candeggio,  catatipia,  nozioni  di  chimica, 
cobaltatura,  colori,  concia  elettrica  delle  pclli.  eopella- 
zione.  damascatura,  dinamo.doratura,  nozioni  di  elettricita, 
fotocromia,  galvanoplastica,  deposizione  delle  leghe, 
metallocromia,  motori,  ossidatuia,  piombatura.  platinatura, 
])reparazione  di  prodotti,  pulitura,  ramatura,  raccolta  di 
ricette,  saggi,  smaltatura,  soccorsi  per  infortuni, 
stereotipia,  veruici,  terminologia  elettrica).  Milano, 
Manuali   Hoepli.     1909.     5.50  lire. 

Douzal,  E.  :  Production  electrique  de  I'ozone  et 
a))])hcations  a  I'industrie,  I'hygiene,  la  therapeutiiiue. 
52  fig.     Beranger,  Paris.     15  fr. 

Erban,  Fr.  :  Laboratoriumsbuch  fiir  Tinktorial- 
Chemiker,  Koloristen,  Ingenieure  und  technische  Reisende 
in  Farbereien,  Druckereien,  Farben-,  Lack-und  Paiiiei- 
fabriken.  18,  Abbildgn.  im  Text,  W.  ICnapp,  Halle.  1909. 
M.  5.20. 

Fachini,  S :  L'industria  delle  materie  grasse.  I':  I 
grassi  e  Ic  cere.  Parte  generale  e  analitica.  Milano, 
Man.  Hoepli.     1909.     6.50  Hre. 

Fehin,  Dr.  F.  :  Der  Indigo  und  seine  Konkurrenten. 
Eine  kritische  Besprechung.  134  Muster,  etc.  Verlag 
fiir  Textil-Industrie.  Berlin  S.W.  48.  1909.  Geb.  M.  10. 
Frenndlich,  Priv.-Doz.  Dr.  Herb.  :  Kapillarchemie. 
Eine  Darstellg.  der  Chemie  der  KoUoide  u.  verwandter 
Gebiete.  Leipzig.  Akadem.  Verlagsgcscllshaft.  1909. 
M.  10.30.  ;    geb.  M.  17.50. 

Fritsch,  J.  :  Fabrication  des  engrais  chimiques.  69  fig. 
et  4  pi.     Desforgcs.     Paris.     1909.     20  fr. 

•  Compiled  bv  H.  Grevel  and  Co..  33,  King  Street, 
Covent  Garden,  London. 
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Onillet,  IA)n :  Traitements  thermiques  des  produits 
ni^talliirpiiHies.  17fi  lig.  ft  37  pi.  IJimot  ct  Pinat.  Paris. 
1!)0H.     27  fr.  .W. 

Haul:,  P.  B.  :  l^ractical  Physiologioal  Chemi.strv.  2n<l 
(•(1,     Kov.  Svo.     Cluinhill,  Limilou.  "^  1909.      Ids.  lict. 

Kohirl.  Prof.  Dr.  R.  :  Uobor  die  Kinwirkung  v.  Eiizymi'ii 
(iiif  -Mkiiloldc,  Glykosido  u.  Ester.  [Aus  :  '■  Sitzungsber. 
u.  Aliliamllpii.  d.  imtiirforsch.  (iescllsch.  zii  Rostoik."] 
Rosld.  k.  H.  Warkentien,  1909.     80  pf. 

Laubitiluimer,  Dr.  Kurt:  Phenol  u.  seine  Dcrivate 
als  Desinfektionsmittol.  HabilitationBschrift.  Wicn, 
Urban  &  Schwarzcnberg.   1909.     M.  3.60;    geb.  M.  5. 

Mayer,  Prof.  Dr.  F.  :  Die  Wamiettehnik  de.s  Sii  nien.s- 
Martinof.ns.  (123  S.  m.  29  Taf.  u.  28  Tab.).  \V.  Knapp, 
Halle.      1".1(I9.     M.  ."..40. 

Ma-.-.occhi,  L.  :  C'alci  e  eemcnti.  3*  ediz.  aunimtata  e 
corretta.     Manuali    Hoepli,    Milano.     2.50   lire. 

Maclean,  Magnus  (Editor) :  Modem  Electric  Practice. 
New  ed.  (i  vols.  4tb.  Gresham  Publishing  Co.,  London. 
1909. 

Moore,  E.  :  Oozier  Sibbald.  Sanitary  engineering : 
a  practical  treatise  on  the  collection,  removal  and  final 
(lispo.Kal  of  sewage  anil  house  I'cfusc,  an<l  the  design  and 
constniction  of  works  of  drainage  and  sewerage,  with 
numerous  tables,  formula  and  memoranda,  including 
an  extensive  series  of  tables  of  velocity  and  discharge  of 
pipes  and  sewers.  3rd  ed.,  rev.  and  in  part  rewritten 
by  E.  J.  Silcock.  In  2  v.  v.  1,  Sewerage,  hydraulics, 
sewer  and  drain  ventilation,  sanitary  fittings  and  apparatus; 
V.  2,  T>and  Drainage,  sanitary  notes,  sewage  disposal, 
refuse  destructors,  trade  cfHucnts  and  sewage  fungus. 
Lippiueott.   Philadelphia,   U.S.A.     1909.     SI4   net. 

Moss,  Richard  J.  The  Toxine  in  Irish  Yew.  Scientific 
Proceedings  of  the  Royal  Dublin  Society.  Williams 
and    Norgate,   Ix)ndon.     1909.     6d. 

Muller,  G.  :  Die  Chemische  Industrie.  (Untcr 
Mitwirkg.  ■  von  Phil.  ¥r.  Bennigson.)  B.  G.  Teubner. 
Leipzig  und  Berlin.      1900.     Geb.  in  Leinw.  M.  12. 

Munsler.  Dr.  Hcnu.  :  Die  Vennehning  der  Kalincrlic 
u.  der  Kaliabsatz.  Mit  7  grossen  Kurventaf.  \V.  Knai)]), 
Halle.     1909.         M.  3.60. 

Nicov,  P.  :  Les  Gisements  de  mineral  de  fer  de  la 
La^wnie  .suedoise.     Dunod  et  Pinat.     Paris.    1909.   4  f r.  .50. 

Nit:^'schc,  H.  dipl.  Ing.  :  Materialbedarf  u.  Dichtigkcit 
sowie  Kosten  v.  Betonmisclmngen  untcr  Bcriicksicht.  der 
Ziisammenstampfbarkeit  der  Fiillstoflc.  Mit  3  graph. 
Taf.  u.  1  Zahlentab.  W.  Engeln\ann,  Ix'ipzig.  1909. 
M.  4.20. 

Oppenheimer,  Prof.  Dr.  Carl.  :  Grundriss  der  organischen 
Chemie.    0  Avifl.     Leipzig,  G.  Thieme.      1909.     M.  2.80. 

Panayefl,  Jos.  V.  :  Verhaltcn  der  uichtigsten  seltenen 
Erden  zu  Rcagenticn.  Zum  (>ebrauch  im  Laboratorium. 
W.  Knapp.  Halle.      1909.     M.  3.60. 

Panqualis,  L.  Trattato  comjileto  di  baehicoltura 
teorico-pratica,  con  cenni  suUa  trattura  dci  bozzoli  e  sulla 
gelsicoltura  e  un  prontiuirio  del  bacliicultore.  3"  ediz. 
rifatta.    Milano.      1909.     9  lire. 

Pccehioni,  p^gidio.  Coltivazione  del  fmmento  :  studii, 
note,  istnizioni  pratieate  nelle  agenzie  Durazzo-Pallavicini. 
Parma.      1909.     4  lire. 

Jiazou^,  I'aul.  Theorie  et  Pratique  du  sechage  industriel. 
Dunod  et  Pinat,  Paris.     1909.     7  fr.  50. 

Richtcr,  V.  v.,  Chemie  der  Kohlenstoff-Verbindungen 
od.  organische  Chemie.  11.  Aufl.  Neu  bearb.  v.  R. 
Anschiitz  u.  G.  Sehroeter.  1.  Bd.  Die  Chemie  der 
Fettkiirper.  Mit  in  den  Text  gedr.  Holzschn.  F.  Cohen, 
Bonn.     1909.     M.  18 ;    in  Halbfra.  M.  2'>.40.  \ 

Smith,  .1.  Walker.  Dustless  roads,  tar,  macadam  :  a 
practical  treatisi'  for  engineers,  surveyors,  and  othere ; 
with  numerous  il.  and  tables.  Lippincott,  Philadelphia, 
U.S.A.      1<K)9.      S3.00  net. 

Stoermcr,  R.  :  Die  O.xydalions-  u.  Reproduktions- 
methoden  der  organischen  Chemie.  Ein  Hilfsbuch  f.  die 
prakt.  Arbciten  im  Ijiboratorium.  G.  Thitnie,  Leijjzig. 
1909.     M.  7. 

Wavf,  Chung  Yu.  Antimony  :  its  history,  chemistry, 
mineralogy,  geology,  metallurgy,  uses,  preiiarations, 
analysis,  production,  and  valuation;  with  complete 
bibliographies,  for  students,  manufacturers,  and  users  of 
anlinu  nv  ;  with  numerous  illustrations.  Lippincott, 
Philadelphia,   U.S.A.      1909.      S4  net. 


Wellisch.  E.  M.  :  The  Mobilities  of  the  Ions  produced  li 
Kiintgen  Rays  in  Ga.ses  and  Va|>oui-s.  Dnhui,  I/)ndr.' 
1909.     2s.  net, 

WuUereek,  Herman  C.  :  Production  of  Ammonia  froi, 
.\tnK)spheric  Nitrogen.  Scientilic  Proceedings  of  th 
lioval  Dublin  Society.  Williams  and  Norgate,  London 
1009.     6d. 

Zsiijmundy,  R.  :    Colloids  ami  the  I'ltraniicro.scope. 
-Manual     of     Colloid     Chemistry     anil     Ultrauiicroscop\ 
Trans!,    bv   J.    Alexander.     John    W'ilov   and   Sons,   Nci 
York.     1009.     S3.00.      Chapman     and"     Hall.      Ixindoi 
12s.  6d.  net. 


Patent    List. 

Where  a  Complete  Specification  accompanies  an  Ap|)11oaUod,  k 
.iiterisk  Is  alllxt-d.  The  dates  Kivcn  are  (i)  in  the  co-hc  of  AppUra 
lioDB  for  Pat4'nt.'4,  the  ilates  of  Application,  antl  (ii)  in  the  cjise  i. 
Complete  Syteeiilcatitiris  .VecepU'd,  those  of  the  OlUciul  Jouritni 
iu  which  aecept.anei'i*  of  the  Comph'te  Speeifleations  are  advertise  i 

Complete;  SiM'eifleations  thntt  adverti-i'-d  a.'*  accepted  are  ofMD  t. 
iuspection^at  the  I'atent  Olllce  inmiedlatoly,  and  to  upposiiim 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

AprUCATIONS.  I 

14,024.  Michaelis.     Centrifugal  separators.*     Juno  \h} 
14.11.').   Keller.     Conveying     and     compressing     giiarn 

[Ger.  A].pl..  .March  6,  1909.1*     Jon"   lO- 

14,119.   .Mills  (Arabol  Manuf.  Co.).     See  under  XIL 
14.544.  Steger.     .Apparatus  for  separating   partieica  n 

liquid  gases  and  vapours.*     Juno  21. 

Complete  Specifications  Accepted.  I 

13,632  (1908).  Kohnkc.  Evaporator  for  sea-watrr 
June  23. 

14,l,i5  (1908).  Read  and  Ciimpbcll.     Filt<^rs.    Juno  2:1 

18,831  (1008).  Peyton.  I'acking  pie<-.s  for  chemir.i 
absorj.tion.  condensing,  and  like  towers.     June  30. 

25,643  (1908).  Tiemann.  Drying  non-}iulvonilni' 
materials.     June  23. 

2218  (1909).  R<-ad  and  Crtm)il>ell.  Capsules  for  holdini 
compressed  or  liquefied  gas.     Juno  30. 


I 


IL— FUEL,  GAS,  AND  LIGHT. 
Applications. 

14,200.  Hall.  Process  for  purifying  ga.s.  fU.S.  Appl. 
■lulv  11,   1908.1*     Juno  17. 

14,508.   Ewing.     Gas  retorts.     June  21. 

14,655.  Wolfram  Ijinipcn  A  -G.,  and  Goll.  Carlmnisin; 
metallic  glow-lauij)  filaments  nuule  with  organic  bindini 
agents.     [Ger.  Appl.  Feb.  15.  1909.1*     -'"i'"  --■ 

14,938.  Jung.  .Manufacture  of  incandcsci'nt  manll<' 
for  gas  lii;htins:.     .Tune  26. 

Complete  Specifio,\tio>'S  Accepted. 

14,034  (1908).  Johnson.  Retort  gas-making  api>ar»tiif 
June  23. 

10,027(1908).  Rincker  and  Wolter.  Prixluction  of  ([«• 
from  tar,  oil,  etc.,  in  gas-producer  plant.     June  23. 

19,363  (1908).  Pettibone.  Manufacture  of  producer  g"' 
or  water  gas.     June  23. 

1247  (1909).  Zniler.  Peat  produet.s  for  fuel  puqioaii 
June  23. 

5463  (1909).  Severin.  Manufacture  of  imandescriit 
mantles.     June  30. 


111.- 1)E.STRU(TIVE    DISTILLATION,    TAU 

PKUDUrrS,    PETKOl.EUM,    AND 

MINERAL    WAXE.S. 

.\l'rl.lCAT10N. 

11.139.   Hulcliiiison.     Coal  tnr  compounds,     .lune  16. 
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IV.— COLOURING     :\r.A.TTERS     AND     DYESTUFFS. 
Applic.\ttoss. 

LS,903.  Aniline  Colour  and  Extract  Works.  Manufacture 
if  //-amino-«'-oxvazo  colouring  matters.  [Ger.  Appl., 
March  29,  1909.]*     June  14. 

13,904.  Aniline  Colour  and  Extract  Works.  Manufacture 
■>i  o-o.\ydisazo  colouring  matters.  [Ger.  Appl.,  March  29, 
1909.]*     .lime  14. 

l.S.HOT.  .Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  anthracene  colouring  matters.     .Tunc  14. 

14,143.  Ransford  (Cassella  und  Co.).  Manufacture  of 
lulphide  colours  from  carbazol  derivatives.    June  16. 

14,311  and  14,312.  Newton  (Bayer  und  Co.).  Manufac- 
ure  of  new  dyestuffs.     .June  18. 

14.314.  Imray  (Soc.  Cliem.  Ind.  in  Basle).  Manufacture 
)f  brown  vat  dyestuffs  of  the  indigo  series.  June  18. 

14.315.  Imray  (Soe.  Chem.  Ind.  in  Basle).  Manufacture 
)f  substantive  tetrazo  dyestuff.s.*     June  IS. 

14.316.  Bloxani  (Chem.  Fabr.  Grie.sheim-Elektron). 
Hanufacture  of  mono-azo  dyestuffs  suitable  for  use  as 
akes.     .Tune  18. 

14,820.  Newton  (Bayer  mid  Co.).  Manufacture  of  acid 
vool  dyestuffs.     June  24. 

14,940.  Wetter  (Chem.  Fabr.  Griinau,  Landshoff.  und 
VIeyer).  Manufacture  of  alizarin  preparations  suitable  for 
lyeing  and  printing.*     June  26. 

CoMrt.ETE  Specificatioss  Accepted. 

19,641  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
)f  alizarin.     .June  23. 

24.604  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
nthracene  series.     June  30. 


v.— PREPARING,  BLEACHING,  DYEING, 

?RINTING.    AND   FINISHING   TEXTILES,   YARNS, 

AND    FIBRES. 

Applications. 

14,092.   Bleachers  Assoc.  Ltd.,  and  Ru.sden.     Treating 
voven  piece  goods.     .Tune  16. 

1    14,112.   Friedrich.        Producing    durable    solutions    for 
\pinning,  etc.*     June  16. 

,    14.477.   Hart.   Rendering    fabrics    waterproof   and   gas- 
ight,  and  waterproofing  yams,  cords.  &c.     June  21. 

14,760.   Farjas     and     Jaboin.     Radium-treated     fibres. 
|Fr.  Appl.,  Dec.  4,  190S.]*     June  23. 


14,940.  Wetter  (Cliem.  Fabr.  Griinau.  Landshoff.  imd 
tieycr).    See  under  IV. 

14,959.  Farjas  and  Jaboin.  Fibres  treated  with  radium. 
Fr.  Appl.,  Feb.  16,  1909.]*     June  26. 

Complete  Specification  Accepted. 

13,226  (1908).  Hanson.  Dveing  machines  and  the  like, 
fune  23. 


VIL-ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

14,300.  Teisset  and  Prat,  Impts.  in  Kessler's  apparatus 
or  concentrating  sulphuric  acid,  [Fr.  Apol.,  Dec.  31, 
,908.]*     June  18. 

14,313.  Newton  (Bayer  und  Co.).  Manufacture  of  a 
,  ouble  compound  of  zinc  hydrosulphite  and  sodium 
,  ulphite.     Jiuie   18. 

14,469.  Rollasoii.  Obtaining  nitrates  from  atmospheric 
ir.     .Tune  21. 

14.72.5.  Nauton,  de  Marsac.  and  Te.sse.  Alkaline  Sol- 
ents and  the  manufacture  thereof.*     .Tune  23. 

14,744.   Evans  and  Macau.     See  under  X. 

CoJiPLETE  Specifications  Accepted. 

12,980(1908).  Eberhard.  Increasing  the  mobility  and 
Icactivity  of  water-glass.     June  23. 

'  25,535  (1908).  Blagbum.     Obtaining  nitrogen  from  the 
ir.    Jime  23. 


Vlir. —GLASS,    POTTERY,    AND    ENAMELS. 

Application. 

14,761.  Farjas.  Permanently  radio-active  glass.  [Fr. 
Appl.,  April  2,  1909.]*     June  23. 

Complete  Specifications  Accepted. 

27,806  (1907).  Roman  Brick  Co.,  and  Schauermann. 
Six  under  IX. 

7823  (1909).  Sievert.  Manufacture  of  glass  plates. 
June  23. 


IX.— BUILDING     MATERIALS,    CLAYS,    JMORTARS, 

AND    CEMENTS. 

Applications. 

14,192.   Govan.    Making  concrete.     .Tune  17. 

14,281.   Glover.     Plant  for  ereosoting  timber.     June  IS. 

Complete  Specifications  Accepted. 

27,.806  (1907).  Roman  Brick  Co.,  and  Sehauermann. 
Manufacture  of  bricks,  blocks,  and  pottery  used  in  buildini;. 
June  23. 

22,126  (1908).  Reich.  Production  of  clay  tiles  resembling 
natural  sandstone.     June  30. 

23,782  (1908).  Isenschmid.  Composition  for  making 
imitation  marble.     June  23. 


X.— METALS    AND    METALLURGY. 

Applications. 

13,869.  Tucker.  Treatment  of  iron  and  steel  for  pre- 
vention of  rust.     June  14. 

14.129.  Carson.  Apparatus  for  treating  ores  or  other 
materials  containing  volatile  metals.     June  16. 

14.245.  Angley.  Open-hearth  process  for  producing 
malleable  and  steel  castings.     June  17. 

14,342.   Frank.    Treatment  of  zinc*     June  18. 

14.351.  Harrison  (Resinelli).  Furnaces  for  producing 
cast  iron  and  steel.*     .Tiuie   18. 

14,357.  Hinchley.  Plant  for  treating  sheets  by  the 
process  of  sherardizing.    June  19. 

14,372.   Parnell.     Treatment  of  ores.     June  19. 

14,.541.  Hiibner.    Desulphurising  ores.*     June  21. 

14.744.  Evans  and  Macan.  Treatment  of  calcined  ores 
containing  zinc  or  zinc  and  lead  to  produce  zinc  white  or 
zinc  sulphate.     June  23. 

14,812  and  14,813.  Smallwood.  Furnaces  for  roastinp, 
calcinins.  and  smelting  ores,  heating  metals.  &c.     June  24. 

14.945.  Namaqua  Copijer  Co..  and  James.  Separation 
of  metals  from  ores  by  flotation.     June  26. 

14.946.  Soc  Electro-Metallurgique  Fran9aise.  Manu- 
facture of  pure  nickel.  [Fr.  Appl.,  June  27,  1908.]* 
June  26. 

Complete  Specifications  Accepted. 

6148  a908).  Lookwood  and  Samuel.  Treatment  of 
ores.     June  30. 

12.534  (1908).  Miller.  Crucible  furnace.s  for  melting 
steel  and  other  metals.     Jime  23. 

13.513  (1908).  Armstrong.  Furnaces  for  obtaining 
zinc  and  lead.     June  30. 

20.902  (1908).  WilHams.  Extraction  of  metals  from 
ores  by  solar  heat.     Jime  23. 

23.497  (1908).  Sulman.  Separation  of  zinc  from  its  ores 
or  compounds.     June  30. 

24..J03  (1908).  Rogersun  and  Donaldson.  Treatment  of 
ores.     .Tune  30. 

25,620  (1908),  Touccda.  Alloys  for  bearing  metals. 
June  23. 


XL— ELECTRO-CHEMISTRY   AND    ELECTRO- 
METALLURGY. 
Applications. 
14,288.  Schott  und  Zeiss  Stiftung.     Electrolytic  appar- 
atus having  a  licpiid  anode.     [Ger.  -Appl..  June  20,  1908.1* 
June  18. 
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[July  15.  itot. 


14,660.  Thum.    Electrolytic  apparatus.*    June  22. 

14,858.  Binphani.   Electric  furnace  electrodes.     June  26. 

14  937.  Gninwald.  Electric  induction  furnaces.  [Addi- 
tion to  Xo.  3599  of  1909.  Gcr.  Appl.,  Oct.  2,  1908.]* 
June  26. 

Complete  SPEciric.trioxs  Accepted. 

1345  (1909).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Aluminium  electrolytic  cells.     June  30. 

3599  (19(I9).  Grunwald.  Electric  induction  furnaces. 
June  23. 

7396  (1909).  Gninwald.  Electric  induction  furnaces. 
June  23. 


Xn.— FATTY   OILS,   FATS,   WAXES,   AND   SOAPS. 
Applications. 

14,110.  Mills  (Arabol  .Mamifacturini{  Co.).  Emulsifier, 
emulsifying  process,  and  emulsion.*     June  16. 

14,750.  Lever  Bros..  Ltd..  and  Edwards.  Extraction  of 
cnide  glycerin  from  the  sail  produced  during  concentration 
of  soap  or  other  Ive.     June  23. 

14.S75.  Fletcher,  Mays,  and  Mays.  Rapid  tallow- 
melting  process.     June  26. 

Complete  Specification  Accepted. 

14,623  (1908).  Moore-Irvine.  Apparatus  for  making 
soap,  &c.     June  23. 


XIll.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(.4.) — Pigments.  Paints. 
Applications. 

14,744.  Evans  and  Macan.     See  under  X. 
14,835.  Erbslow  and  Coudron.     Manufacture  of  white 
lead.*     June  24. 

(C) — India-Rubber. 
Application. 
13,984.  Robinson.    Rubber  substitute.     June  15. 


XIV.— T.\NNING, 


LEATHER,     GLUE, 
Application. 


SIZE,    &c. 


14,516.  Redlich  and  Polluk.     Treatment  of  quebracho 
extracts.     June  21. 

Complete  Specifications  Accepted. 

13,768  (1908).  Landenberger  (Marwcdel).      Process  of 
tanning.     June  30. 

4130  (1909).  I.ake  (Fiber  Products  Co.).    Production  of 
artificial  leather.     June  23. 


XVn.— BREWING,  WINES,  SPIRITS,  &c. 
Application. 
14,266.  Elmassian.      Dry   extraction   of   barley    malt. 
June  17. 

Complete  SPECincATios  Accepted. 
16,987  (1908).  Carroll.     Distilling  and  treating  spirits. 
June  30. 


XVIII.— FOODS  ;    SANIT.ATION,  WATER 
PURIFICATION  ;    AND  D1.SINFECTANTS. 

(A.) — Foods. 
Applications. 
14,491.  Renifry.        Manufacture    of    self-raising    flour. 
June  21. 

14.931.  Tildesley,  Ritchie,  and   Watkins.     Process  for 
improving  flour.     June  26. 


(B.) — Sanitation  ;    Wateb  Pttbipicatios. 
Application. 

14,874.  Coplans.     Rapid  preparation  of  potable  water. 
June  26. 

Complete  Specifications  Accepted. 

13,632  (1908).  Kohnke.    See  under  I. 
6013  (1909).  Felten   und   Guilleaume   Ijihmeyerwerke. 
Apparatus  for  sterilising  water  with  ozone.  June  30. 

XIX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

14,016.  Wells,  and    British    Xylonite    O.,  Ltd.      Pre- 
paration of  xylonite  or  celluloid.   June  15. 

14,779.  Stone.     Production   of  a   new   paper   product. 
June  24. 

Complete  Specification  Accepted. 

6277  (1909).  Turner    and     Maxwell.        Treatment    of 
bamboo  pulp  and  similar  materials.     June  30. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 

ESSENTI.\L  OILS,  AND  EXTRACTS. 

Applications. 

13,9(12.  Skita.     Manufacture  of  camphene.     .luue  14. 

13.912.  Ziiunuiniann  (Chem.  Fabr.  auf  Aetieu  vonn. 
E.  Schering).  Manufacture  of  cerium  phenol  compounda* 
June  14. 

14,663.  Wellcome  and  Pyman.  Manufacture  of  thera- 
peutic compounds.  [Addition  to  No.  314  of  1906.] 
June  22. 

14,762-  Farjas.  Radioactive  products  possessing  per- 
manent activity.     [Fr-  Appl-,  Apr.  14,  1909.]*     June  23. 

14,805.   \\'etter     (Riitgerswerke).  Mcta-cresol-ortho- 

oxalic  ester.*     June  24. 

14,918.  Wellcome  and  Pyman.  Manufacture  of  thera- 
peutic  comixjunds.     June   26. 

14,960.  Farjas.  Permanently  radio-active  products- 
[Fr.  Appl.,  May  8,  1909.]*     June  26. 

Complete  Specific.\tions  Accepted. 

15,573  (1908).  Newton  (Bayer  und  Co.).  .Manufacture 
of  purine  derivatives.     June  30. 

20.377  (1908).  Imray  (.Meister.  Lucius,  und  Briining). 
Manufacture  of  l-aryl-2.4-dialkyl-halogenmethylpyrmio- 
lones.    June  23. 

22.085  (19<t8).  Newton  (Bayer  und  Co.).  Manufacture 
of  alkvl  esters  of  methylenecitric  acid.    June  30. 

27,096  (1908).  Knoll"  und  Co.  .Manufacture  of  conden- 
sation mixtures  from  phenols  and  aldehydes,  .lune  30- 

28.011  (1908).  Richtct  Production  of  hydrogen  iodide 
and  hydrogen  bromide  addition  compounds  of  lecithin. 
June  30. 

2020  1 1909).  Fritzsche  und  Co-  .Manufacture  of  the 
?i-propyl  ester  of  p-nitro-  and  ;)-amino- benzoic  acid. 
June  23. 

XXI-— PHOTOGRAPHIC  M.ATERIALS  AND 

PROCESSES. 

Appucations. 

14.406.  James  (Cie.  Gen.  des  Phonographes.  Ciueinalo- 

graphes,  el  Appar.  de  Precision).     Process  for  obuinin^ 

photographs  iu  colours.*     June  19. 

14,502.  Kogel.  Preparation  of  photographic  prints. 
June  21. 

14.824.  James  (Cie.  Gen.  des  Phonogra|)hes,  Cineni«l» 
graphes,  et  Appar.  de  Precision).  Colouring  i)hotogr«phi'' 
prints  by  previously  toning.*     June  24. 

XX1I-— EXPLOSIVES,  .V.\TCHES,  4c. 
CoMPLtTE  Specification  Acceited. 
15,916  (1908).  KJlburn  (Pieper).    Explosives.    June  23 
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THE    SPONTANEOUS     HEATING     OF     COAL, 
'  PARTICULAELY  DURING  SHIPIIENT. 

BY    EICHAED    THKELFAU,,    F.K.S. 

The  literature  of  the  subject  of  Spontaneous  Heating 

f  Coal  is  voluminous,  and  I  do  not  expect  to  be  able  to 

0  more  than  bring  together  some  of  the  results  obtained 

V  the  chief  investigators  of  the  matter.     An  index  to 

if   Uterature   appears    as  an  appendix  to  the    Report  of 

i   X.S.W.  Royal  Commis.sion,  lS9(i,  but  what  I  shall  have 

IV  has  already  been  more   or  less   published  in   the 

t?  of  two  Royal  Commissions  which  sat  at  Sydney, 

-  i\'..  from    189li   to    1900,  with   both   of   which  "l   was 

ted,   and   in    a    Board    of    Trade    (Marine    Depart- 

Paper  No.  110  in  the  matter  of  the  damage  by  fire 

lied  by  the  ship  "Walter  H.  Wilson,"  the  technical 

lit    which    paper    was    written    by    me.      In    these 

iliutions  a  great    many  administrative   matters  are 

--ed,   and  a  good  deal  of  very  human  evidence  is 

onsidered — so   that  the   soienti6c  side   of   the   questions 

lavolved   is   not   the   most   prominent.     The   problem   of 

puntaneous    heating    is,    however,    in    its    general    form 

lerfly  a   question   of  physics  and   chemistry,   and  it  is 

os.«ible  to  condense  the  treatment  somewhat  by  regarding 

,he  matter  purely  from  this  standpoint. 

Observations  which  have  been  made  on  the  large  scale 
f  the  firing  of  mines,  of  heaps  of  coal,  and  of  coal-laden 
hips  will  then  form  an  interesting  commentary  on  the 
eductions  which  may  be  arrived  at  on  purely  scientific 
rounds.  Coal  may  be  considered  from  many  points 
f  view,  but  the  most  instructive  way  of  looking  at  it 
i3r  our  present  purpose  is  from  the  point  of  view  of  its 
rigin  in  plant  constituents.  It  thus  appears  substanti- 
Uy  as  a  condensation  product  of  bodies  of  the  cellulose 
lass  mixed  with  impure  clay  and  sand — and  with  secondary 
iioducts  such  as  pyrites  or  more  usually  marcasite.  It 
!  instructive  to  recall  the  fact  that  decacylene  or  trinaph- 
halenebenzene,  CjjHig,  described  bv  Rehlander  (Ber., 
903,  36,  1583)  Dziewonsky  (Ber.,  1903,  36,  962)  contains 
nly  4  per  cent,  of  hydrogen,  which  is  not  more  than  is 
ommonly  present  in  coke  and  coal.  It  is  tempting, 
herefore.  to  regard  all  cokes  in  the  waj-  suggested  by 
)ziewonsky,  viz.  :  as  very  advanced  condensation 
ompounds,  and  Dziewonsky's  suggestion  might  probably 
■e  extended  with  some  modification  to  coals  themselves. 
There  is  an  almost  or  quite  unbroken  scries  of  bodies 
tarring  from  wood — passing  through  peat  and  lignite 
0  gas  coals,  and  finally  to  anthrrcite,  with  progressive 

I  ondensation.     The   degree    to    which    this   condensation 

.las  been  carried  can  be  roughly  tested  by  distillation  up 
0  a  red  heat,  the  carbon  so  removed  being  commonly 
eferred  to  as  "  volatile  carbon  "  in  contradistinction  to 
he  so-called  "  fixed  carbon "  remaining  in  the  coke, 
rhe  further  the  process  of  coal  formation  has  proceeded 
he  larger  is  the  proportion  (roughly  speaking)  of  "  fixed 
arbon.  I  need  hardly  say  that  both  these  terms, 
hough  having  a  fairly  well  defined  analytical  meaning, 
■nly  indicate  in  a  rough  way  the  degree  to  which  conden- 
ation  has  attained.  However  it  has  been  pointed  out  by 
•"rcrny  and  by  Fayol  (Bulletin  dc  la  Societc  de  I'lndustrie 
ilinerale,  8  (1879)  ), — and  is  indeed  common  knowledge, 
hat  the  stability  of  coal  in  presence  of  oxydising  reagents 
I.e.,  nitric  acid  and  hypochlorites)  increases  as  we  pass 
rem  lignites  towards   anthracite.     Fayol  classifies   coals 

•n  order  of  inflammability,  and  naturally  places  lignite 
it  one  end  of  the  series  and  anthracite  at  the  othei, 
)Oth  from  tests  by  direct  ignition  of  samples  by  flame  and 
ilso   by   noting   the   temperature   at   which   the   coal   in 

Jjowder  ignited  in  a  stream  of  air. 


One  of  the  most  important  investigations  which  have 
been  made  in  the  laboratory  on  the  oxidation  of  coal  by 
air,  is  due  to  Dr.  E.  Richters — chemist  in  the  Mining  School 
of  Waldenburg,  whose  first  paper  was  published  in 
"  Dingler's  Polytechnisches  Journal,"  190,  Dec,  1868, 
and  continued  in  Vols.  193  and  195.  Translations  of 
these  papers  are  published  in  extenso  in  The  Report  of 
the  N.S.W.  Commission  on  Coal  Cargoes  No.  1,  1897. 
Richters  was  not  the  earliest  investigator — important 
experiments  having  been  previously  made  by  '"  Fleck, 
Stein,  Grundmann.  Varrentrapp,  Sauerwein  and  others," 
to  quote  the  beginning  of  his  first  paper. 

The  investigation  which  forms  the  subject-matter  of 
the  paper  consists  in  heating  powdered  coal,  of  the  coking 
variety,  from  a  mine  at  Waldenburg,  for  some  hours  in  a 
slow  stream  of  dry  air  free  from  carbon  dioxide.  The 
temperature  employed  was  about  200°  C.  The  following 
is  a  typical  analysis  showing  the  eiiect  of  this  treatment 
when  the  heating  was  continued  for  10  hoiu-s  at  190°  C, 
and  the  coal  increased  in  weight  by  4-21  per  cent.  : 


Coal  dried  in 
the  desiccator. 
Weight  2  grms. 

Heated  coal. 

104-21  parts  by 

weight  of  the 

heated  coal, 

contained, 

consequently  : 

Carbon 

Hydrogen    

Oxygen          and 

nitrogen 

Ash 

per  cent. 

86-82 

4-26 

6-40 
2-52 

per  cent. 

8-2-19 

3-38 

11-96 

2-47 

parts. 

85-65 

3-52 

12-47 
2-57 

104-21 

One  himdred  grms.  of  coal  accordingly  lost  by  heating 
0-74  grm.  of  hydrogen  and  1-17  grms.  of  carbon.  On  the 
other  hand,  it  gained  6-07  grms.  of  oxygen.  The  water 
which  made  its  appearance  in  the  calcium  chloride  tube 
weighed  0-118  grms.,  corresponding  to  -66  per  cent,  of 
hydrogen.  The  increase  in  weight  of  the  soda  lime  tube 
was  0-092  grms.,  corresponding  to  1-25  per  cent,  of  carbon. 
The  result" of  this  experiment  is  to  show  that  by  heatii^ 
the  coal  in  air  there  is  complete  oxidation  of  the  hydrogen 
and    carbon    which    it    loses. 

From  this  and  six  similar  experiments  Richters  remarks, 
"  If  we  heat  at  a  temperature  of  from  180°  to  200°  C.  coal 
in  powder,  which  has  been  previously  dried  in  a  desiccator 
until  its  weight  becomes  constant,  an  increase  in  weight 
soon  becomes  apparent.  For  instance,  according  to  the 
experiments  which  I  have  hitherto  made,  after  heating 
for  12  hours  the  weight  may  increase  by  several  per  cent; 
in  20  hours  the  increase  of  weight  has  reached  its  maximum, 
and  any  further  heating  then  produces  a  diminution  in 
weight."  Coal  which  has  gained  in  weight  resembles  unhcated 
coal  in  little  more  than  m  appearance.  The  differences 
between  heated  and  unhcated  coal  are  : — (1)  The  heated 
coal  has  a  greater  specific  gravity  than  the  unhealed  ;  (  2) 
the  chemical  constitution  is  different  :  (3)  w  hen  heated  to  a 
red  heat,  it  behaves  differently  from  ordinary  coal ;  (4) 
coal,  which  has  been  heated,  abstracts  moisture  from  the 
atmosphere  much  more  freely  than  the  normal  variety." 

Richters'  second  paper  (Dingier,  193.  p.  51,  July.  1869) 
contains  an  account  of  the  absorption  of  oxygen  by  coal 
at  temperatures  between  15°  and  21°  C,  each  experiment 
lasting  a  week  to  ten  days.  The  result  is  summed  up  by 
Richters  in  the  words  :  "  So  much,  however,  follows  from 
my  observations  with  fuU  certamty,  namely,  that  perfectly 
dry  coal,  as  well  as  air-diied  coal,  is  able  to  absorb  oxygen 
without  exhaling  carbon  dioxide,  both  from  dry  air  and 
from  air  saturated  with  water  vapour.  I  shall  show 
in  another  communication  that  in  this  behaviour  of  coal 
we  have  the  key  to  the  explanation  of  a  whole  series  of 
phenomena,  which  without  this  key  can  hardly  be 
explained.  I  must  not  omit  to  draw  attention,  however, 
to  an  objection  which  may  be  raised  against  the  above 
conclusion,  namelv,  that  the  oxygen  is  absorbed  not  by  the 
coal  itself,  but  bv  the  pyrites  which  is  present  with  it. 
If  we  calculate  the  total  ash  content  in  sulphur  of  the  coal 
as  if  it  were  ferric  sulphide,  we  find  that  the  coal  from  the 
Carl  seam  contcins  -31  per  cent.,  fi-om  the  Eobert  seam 
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0-42  per  cent.,  and  from  the  Jacob  seam  -36  per  cent, 
of  pjTites.  These  coals,  therefore,  are  extraordinarily 
poor  in  pyrites.  Moreover,  pyrites  ia  quite  unaltered 
in  dry  air.  In  moist  air,  however,  it  does  absorb  a  certain 
quantity  of  oxygen,  but  in  very  small  proportions,  so  that 
if  He  mix  an  indifferent  substance — for  instance,  quartz 
sand — with  the  pyrites,  so  as  to  make  a  mixture  having 
the  same  pjTitcs  content  as  the  above-mentioned  coals, 
it  appeareii  that,  in  the  first  case,  no  oxygen  was  absorbed 
and  in  the  second  only  a  very  small  quantity,  even  when 
the  mixture  was  left  for  a  very  long  time  with  a  measured 
volume  of  air." 

This  memoir  then  deals  with  the  action  of  oxidising 
agents  upon  coal  and  cliaicoal.  with  the  result  that 
charcoal  is  found  to  react  very  similarly  to  coal. 

In  the  next  paper  (Dingier,  1870,  i95,  315)  Richtcrs 
sums  up  the  results  of  his  investigations  of  the  subject. 
His  note  on  the  ab.sorption  of  oxygen  and  carbonic  acid 
may  be  given  verbatim,  as  its  importance  cannot  be 
overstated:  "Coal  absorbs  carbon  dioxide  with  the 
greatest  readiness.  The  volume  of  this  gas,  which  is 
taken  up  in  a  given  time,  is  often  greater  than  three  times 
the  volume  of  o.xygen  which  could  be  takin  u]).  !>ainple3 
of  coal  whose  absoi-ptive  power  for  oxygen  has  almost 
vanished,  so  much  so  that  20  grms.  will  only  take  up 
about  1  cub.  centimetre  of  oxygen,  will  absorb  in  a  few 
hours  at  least  their  own  volume  of  carl)on  dioxide.  If  a 
sample  of  coal  saturated  with  carbon  dioxide  is  brought 
into  contact  in  a  closed  sjmce  with  atmospheric  air,  we 
find  at  fii-st  an  increment  of  volume  as  if  the  carbon  dioxide 
was  given  off.  Soon,  however,  the  volume  again  begins 
to  diminish.  If,  at  the  same  time,  a  small  bulb  containing 
caustic  potash  is  introduced  in  the  absorption  tube,  or  if 
the  sides  of  the  latter  arc  moistened  with  a  solution  of 
caustic  i)otash,  the  absoriition  of  oxygon  goes  on  very 
quickly,  as  does  the  separation  of  the  carbon  dioxide,  w  hich 
of  course  forms  a  compound  with  the  caustic  potash.  If 
we  leave  samples  of  coal  saturated  with  carbon  dioxide 
for  36  hours  under  the  receiver  of  an  air  ptimp  exhausted 
to  2  ins.  of  mercury,  the  greater  portion,  but  not  all,  of 
the  absorbed  carbon  dioxide  is  given  off.  If  a  sample  of 
coal  which  has  been  so  treated  is  then  saturated  with 
moisture  and  again  put  into  an  absorption  tube,  it  begins 
to  take  up  oxygen  with  the  same  avidity  as  when  it  was 
freshly  prepared,  and  this  whether  any  potash  is  present 
or  lot.  If  potash  is  jircsent,  however,  we  soon  discover 
that  a  certain  quantity  of  carljon  dioxide  has  been  liberated, 
which  shows  that  the  absorption  of  oxygen  is  at  first  accom- 
panied by  a  sepaiaticn  of  carbon  dioxide,  and  that  this 
carbon  dioxide  will  again  be  taken  up  by  the  coal  in  the 
absence  of  any  other  stibstance  capable  of  al).sorbing  it. 

"  If  coal  w  Inch  has  been  saturated  with  carbon  dioxide  is 
boiled  for  half  an  hour  in  water  and  is  then  air-dried, 
so  that  it  remains  saturated  with  hygroscopic  moisture, 
it  is  found  to  have  recovered  its  original  absorptive 
properties. 

"  Coal  which  has  been  exposed  for  a  long  time  to  the  air, 
until  it  has  lost  its  power  of  absorbing  oxygen,  behaves  in 
a  comijletelv  different  manner  when  the  foregoing  experi- 
ments are  ])erfomied  u))cn  it.  For  instance,  when  exjiosed 
under  the  receiver  of  an  air-i)unip  it  does  not  by  anv  nu-ans 
recover  its  original  power  of  absor|)tion.  though  this 
power  is  still  partly  restored  bj-  boiling  out  with  water. 
Carbon  dioxide  is  either  not  absorbed  at  all  by  such  coal, 
or  in  only  very  small  pio))ortion3." 

The  question  as  to  the  effect  of  keeping  coal  for  a  con- 
siderable time  at  a  tem]ierature  of  70^ — 80^  C.  is  then 
approached  by  heating  ."aniples  of  dried  coal  for  14  days 
at  the  temperature  in  question.  The  change  occurring 
is  exhibited  by  six  analyses,  of  which  the  following  are 
typical : — 


Before  heating. 

After  heating. 

Carbon 

Hydrogen    

Oxj-gen  and  nitrogen 

A"" 

per  cent. 
81-99 

4-92 
10-19 

2-90 

per  cent. 
81-07 

4-71 
11-32 

2-90 

100-00 

100-00 

•4    IX-I 
uirklv 


It  is  not  stated  which  of  the  numbers  is  estimated  b^ 
difference. 

The  calorific  value  of  the  coal  was  reduced  from 
to  7842  (calorics  per  (German)  pound).     The  coking  powei 
(scale  not  defined)  was  reduced  from  2  to  1-6. 

In  regard  to  the  weathering  of  coal  as  affected  b\ 
moisture',  reference  is  made  to  some  experiiuents  b\ 
Thompson,  the  results  of  which  are  not  confirmed  b\ 
Itichters,  but  the  effect  of  moisture-  on  the  weathering  on 
the  large  scale  is  not  investigated.  The  following  remark 
is,  however,  of  imiwrtance  :  "  If  we  take  two  tubes,  tad 
into  one  of  them  introduce  air-dried,  and  into  the  othei 
moist  coal,  both  being  freshly  won,  the  first  absorbs  oi' 
much  more  rapidly  than  the  second.  If.  in  addition, 
bulbs  containing  fused  chloride  of  calcium  are-  introdni 
alongside  the  dry  sample  of  coal  so  that  the  coal  gsn 
gradually  drier,  the  intensity  of  the  absori)tion  of  oxygen 
becomes  greater.  The  same  is  the  ease  if  the  coal  ha- 
been  dried  for  a  day  over  sulphuric  acid,  although  during 
this  process  a  very  considerable  quantity  of  oxygen 
must  certainly  have  been  taken  up."  This  experiment  i.« 
more  decisive  against  the  theory  that  the  oxidation 
observed  was  due  to  pyrites  and  not  to  coal,  than  thv 
one  previously  mentioned,  as  pyrites  re-quires  water  for 
its  o.xidation.  Hichters  docs  not  apfx-ar  to  have  te«t*<l 
the  point  by  analysing  the  oxidised  coal  for  sulphuric  acid 
or  sulphates. 

The  influence  of  pyrites  on  the  absorption  of  oxygen 
at  ordinarj-  temperatures  was  next  tested  by  Richters, 
both  when  the  samples  were  wet  and  when  they  Men 
dry — with  the  result  that  the  coal  containing  3-04 
cent,  sulphur  absorbed  oxygen  rather  more  q 
wet  than  dry — the  reverse  of  the  effect  with  coal  containing 
less  sulphur  ;    the  difference  was.  however,  very  small. 

In  Dinder's  Polyt,  .(..  195.  449,  Richters 'applies  hi: 
results  to  a  discussion  of  the  spontaneous  heating  of  coal. 
As  the  ground  was  traver..,cd  a  little  later  by  Fayol.  wbii 
experimented  on  a  much  larger  scale,  we  nerd  not  do  mop- 
than  note  the  main  featuresof  the  pajwr.  It  was  concluded 
that  pyrites  can  have  little  or  no  effect  on  the  s]x?ntaneou8 
heating  of  the  coal  examined,  because  the  1-01  i)er  cent. 
of  pyrites  could  only  heat  the  coal  to  72''  C.  if  no  heat 
escaped,  and  if  the  heat  of  oxidation  was  equal  to  the  sum 
of  the  heats  of  oxidation  of  the  iron  and  sulphur  reganioi 
as  free,  tin  the  other  hand,  the  heat  due  to  the  oxidatiun 
of  the  coal  by  the  oxygen  absorbed  In  12  days  was  shown  tn 
be  much  gieater.  This  is,  of  course,  clear  from  the  ligun- 
given  for  the  calorific  power  before-  and  after  heating  to 
70° — 80°  C.  the  effect  of  the  liigher  temjxrature  Ix-ing 
merely  to  accelerate  the  rate  of  absorption  of  oxygen.  Thi 
heat  evolved  during  12  days'  oxidation  at  70' — S0°  C. 
was  calculated  by  Richters  to  be  sufficient  to  raise  Ibi 
temperature  of  the  coal  to  1 100°  C. 

The  second  classic  on  the  subject  of  the  spontaneou- 
combustion  of  coal  is  entitled  "  Etudes  sur  lalteration  et 
la  combustion  six)ntance  dc  la  houlUe  ex]X)see  a  lair,"  h\ 
Henii  l-'ayol.  Ingenieur,  Rlrecteur  des  Houillens  di 
Commentry  et  de  Montvicq.  This  was  published  origiu 
ally  In  the  "  Bidletin  de  la  Soclcte  de  I'lndustrie  Mlnerale. 
Second  Series,  Vol.  8,  3rd  jiart,  1879  (Dunod.  Qua!  de- 
Augustins  49.  Paris).  The  separate  copy  of  this  japoi 
kindly  sent  to  me  by  M.  Kayol  in  1899  forms  a  volume  i'. 
260  pages,  and  is  certainly  the  finest  example  of  a  put' 
llshed  technical  investigation  I  have  ever  seen  or  hear 
of.  It  should  tx?  read  by  eveiy  student  in  order  th«' 
he  may  leam  how  worthy  a  stibject  techiucal  nseanl- 
can  Ih-  if  approached  in  a  critical  and  scientific  --pint 
The  collieiy  of  Commentry  is  situated  in  the  >orlh 
of  France,  near  the  Belgian  frontier,  and  produces  a 
bitmninous  coal  burning  with  a  long  fiame.  much  u»e<i 
for  gas-making.  The  fi-acture  is  rhouibohedric — thi 
ash  varies  from  0-5  to  15  per  cent.,  with  on  avenigi 
of  obout  7  per  cent. — even  small  samples  contain  ver\ 
variable  amounts  of  osh  In  different  |>arls.  The  othir 
impurities  are-  clay,  gypsum — pyrites  spnad  thitiugh  tki 
ma.ss  In  flakes — rarely  In  erj-stals.  The  average  p\'ril<- 
content  is  1  per  cent.,  but  special  samples  may  contaui 
up  to  5  per  cent.  The  slack  before  washing  <onl«lii 
13  per  cent,  of  ash,  rexluced  by  washing  to  7  per  cent.- 
and  when  coked  in  a  Belgian  oven  gives  (.'2  per  cent,  t- 
03  per  cent,  of  bard  bright  coke,  nlilcb  is  used  in  bli-' 
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irnaces.  The  installation  of  the  coke  orens  enabled 
!l.  Fayol  to  keep  large  quantities  of  coal  at  various 
pecified  temperatures  for  long  periods  of  time.  In  addition 
1  the  coal  of  Commentry.  24  other  kinds  of  coal  were  more 
r  less  inrestigited.  ranging  from- anthracite  to  lignite, 
nd  from  Ugnite  to  boghead  coal  from  Scotland. 
I  The  first  series  of  i-esearches  may  be  regarded  as  an 
xtension  of  Richters"  experiments,  but  the  quantities  of 
oal  employed — necessitated  by  the  condition  of  having 
Qongh  to  start  with  to  give  perhaps  50  samples,  amounted 
3  several  kilogrammes.  The  phenomena  investigated 
s  functions  of  time,  at  each  temperature,  and  in  the 
rescnce  of  air  were : — 1.  Weight.  2.  Yield  of  coke. 
.  Coking  power,  referred  to  an  arbitrary  scale  in  which 
0  denotes  a  coal  cohering  to  a  hard  solid  ingot.  4. 
field  of  gas  on  subsequent  distillation  under  fixed 
onditions,  per  100  grms.  of  the  exposed  coal.  5.  Illumin- 
I  ting  power  of  gas  produced. 

Fig.  1. 

Commentry  ccal  in  powder.       Variation  of  weight. 
Time  of  exposure  to  the  air  in  days. 

0  30    60    90    120   150   180   210   SW   270 


ao- 

0- 


"  1 

00' 

1 

f}-^ 

" 

'  \ 

N 

\- 

— 

— 

1 

— 1 — 

, , 

\ 

1 

1 

\l«co- 

_ 

1    1 

1 

Fig.  2. 

Commentry  ccal  in  -powder.     Variation  of  weight. 
Time  of  exposure  to  the  air  in  hours. 
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The  general  result  as  shown  by  the  curves  is  that  the 
weight  increases  or  decreases  at  first  according  to  the 
temperature,  but  after  a  long  period,  when  the  tem- 
perature is  over  100°  C,  the  weight  tends  to  fall. 

The  yield  of  coke  (which  rises  slightly  at  first)  and  the 
:oking  power  tend  to  fall  off  after  long  periods  of  exposure  ; 
the  yield  of  gas  per  100  grms.  of  the  material  is  not  much 
iffected  after  long  periods,  but  the  illuminating  power 
M\s  off  rapidly.  There  are  considerable  differences 
■iccording  to  the  kind  of  coal  employed,  but  it  is  impossible 
jto  give  an  adequate  idea  of  this  investigation  by  a  short 
abstract,  as  it  comprised  23  kinds  of  fuel,  each  in  at  least 
two  sizes,  and  the  observations  extended  over  three 
hundred  days,  the  observations  at  first  being  at  intervals 
of  a  few  hoiu^  at  most.  The  results  are  set  out  on  175  sets 
of  curves  showing  the  behaviour  of  the  samples  for  each 
of  the  five  properties  enumerated  and  at  six  temperatures. 
.viz.,  25°,  50°,   75°,    100°,    150°,  and  200°,  and,  while  the 


Fig.  3. 

Various  coals  in  pou-der  exposed  to  the  air  at  200°  C. 
Time  in  days.    Ordinates,  weights.    Abicissoe  times. 

30  60  90  120  150  200  240 

110 


C.   Anthracite  of  Blanzy. 
M.  Coal  of  B6raudi4re.  Thick  seam. 

L.   Do.  do.  Another  seam. 

K.  Do.        Commentry. 

coal  would  stand  it,  at  400°  C.  The  whole  forms,  to 
the  best  of  my  knowledge,  the  most  complete  set  of  data 
ever  scientifically  co-ordinated  for  the  solution  of  a  single 
technical   problem. 

An  attempt  was  then  made  to  analyse  the  curves  of 
variation  of  weight   with  the   following   result : — 

Fig.  4. 

Commentry  coal  in  powder  exposed  to  air  at  200°. 
Components  of  the  curve  of  variation  of  weight. 
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A.  Curve  of  variation  of  weight. 

B.  ,,        oxygen  absorbed. 

C.  „        loss  of  hygrometric  water. 

D.  ,,        loss  by  slow  combustion. 

and  it  was  shown  that  the  contents  of  iron,  sulphur, 
phosphorus,  &c.,  could  not  in  any  way  account  for  the 
magnitude   of   the   variations  noted. 

The  inflammability  of  coal  after  exposure  to  various 
temperatures  was  tested  by  trying  whether  fragments 
could  be  hghted  by  a  candle,  and  also  by  heating  samples 
of  various  grades  of  division  in  the  stoves  till  they  took 
fire.  Both  sets  of  experiments  led  to  the  same  result, 
viz.,  that  the  inflammability  is  highest  with  lignite,  and 
passes  through  gas  coal  and  coking  coal  to  anthracite  in 
the  order  named,  but  the  differences  between  the  gas 
and  coking  coals  were  not  great.  This  is  a  point  of  some 
importance  in  connection  with  spontaneous  fires,  for 
there  has,  I  believe,  been  a  tendenc}'  to  make  voo  much 
of  supposed  great  differences  in  the  natural  tendency  of 
coals  to  inflame  spontaneously. 

Summing  up,  Fayol  declares  that  the  necessary  and 
sufficient  condition  to  preserve  coal  unaltered  in  storage 
is  to  keep  it  from  the  action  of  the  air,  and  points  out  that 
this  can  be  most  thoroughly  done  by  placing  it  in  air 
tight  bins,  or  immersing  it  in  water.  As  cither  of  these 
methods  is  practically  impossible  on  account  of  the  cost, 
the  next  best  thing  is  to  pile  the  slack  (which  is  chiefly 
in   question)  in  heaps  as  deep  as  possible,  beaiing  the 
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liability  to  spontaneous  fires  in  mind.  At  Coinmentry 
it  is  possible  to  keep  the  slack  in  heaps  2  m.  deep  without 
starting   tiros. 

Having  established  the  principles,  Fayol  then  pro- 
ceeded to  consider  the  phenomenon  of  spontaneous  tires 
in  detail,  both  by  investigating  the  conditions  under 
which  they  occur  in  heaps  of  coal  in  the  air  and  by 
ex])erimeiits  on  considerable  quantities  of  coal  exposed 
to  a  series  of  graded  tenipcratures. 

The  facts  established  with  regard  to  heaps  of  coal  in 
the  air  are  summed  uj)  by  Kayol  as  follows — at  all  events 
as  regards  the  Commentry  coal : — 

1.  Large  ])ieces  and  smaller  ones  which  will  n.it  pass 
a  sieve  of  iJO  mm.  diameter  do  not  get  spontaneously 
hot.  No  api)rcciable  heating  has  ever  taken  place  in 
more  than  'JOO  heaps  of  such  coal  of  from  3  to  li  m.  in 
height, 

2.  The  slack  passing  a  sieve  of  20  mm.  diameter  heats 
and  fires  spontaneously  wlienever  it  is  in  large  enough 
heaps.  The  ran-  slack  is  rather  more  inflammable  than 
it  is  after  it   has   lieen   washed. 

3.  The  through  coal  as  raised  behaves  like  the  slack. 

4.  The  coal  in  tine  powder  coming  from  the  slack 
washing  is  a  little  less  inflammable  than  the  .screened 
slack.  When  this  powder  contains  much  clay  it  is  less 
intiammable.  This  is  also  true  if  a  large  quantity  of 
pyrites  is   present. 

5.  The  carbonaceous  seliists,  obtained  by  picking  out, 
fire  like  slack. 

fi.  The  schists  resulting  from  the  washing  contain  much 
clay  and  are   nnich  less  inlhuiimablc. 

7.  Hea]W  formed  of  iiillammaljle  coal  or  schist  built 
up  very  slowly  by  succc^^sive  layers  of  about  1  m.  depth 
do  not  lire  whatever  the  linal  volume  may  l)e. 

There  is  a  direct  relation  between  the  liability  to  spon- 
taneous heating  and  the  height  and  vohime  of  the  heap 
in  which  it  occurs.  If  the  heap  is  small  the  temperature 
rises  to  a  certain  jmint.  after  which  it  becomes  stationary, 
and  then  falls  again.  Tliero  have  been  no  cases  of  spon- 
taneous lires  in  heajis  of  less  than  2  m.  height — on  the 
other  hand,  when  the  height  passes  4  m.  spontaneous 
combustion  always  occurs. 

The  N.S.W.  Commission  came  across  and  verified  for 
themselves  a  similar  piece  of  evidence  in  regard  to  the 
influence  of  the  depth  of  the  heap.  The  engineer  of  the 
Auslrahan  Gas  Light  Co.,  of  Sydney.  N.S.W.,  drew  the 
attention  of  the  Commission  to  a  fact  he  had  noticed 
in  connection  with  the  coal  stores  belonging  to  his  company. 
In  one  of  these  stores  the  coal  was  never  more  than 
14  ft.  6  in.  deep,  in  the  other  it  was  20  ft.  deep.  The 
coal  stored  at  both  stores  was  exactly  the  same.  The 
heap  14  ft.  li  in.  deep  never  tired.  l)ut  the  20  ft.  heap 
■was  always  hot  and  generally  on  fire  at  one  or  more  points. 

Fayol  has  sludiid  ex]ierimentnl  heaps  of  Commentry 
slack  in  a  most  thorough  manner.  One  experinu-nt  is 
so  thorough  and  conclusive  that  we  may  profitably 
consider  it  in  greater  detail.  A  heap  of  newly-won  slack 
was  thrown  up,  having  the  following  dimensions  ; — Length, 
40  m.  (131  ft.) ;  height,  tapi-ring  from  ti  m.  (20  ft.  nearly) 
to  nothing  ;  breadth,  at  the  top  1  m.  (3  ft.  3A  in.),  at  the 
bottom  ile|K'nding  on   how  the  coal  tailed  out. 

The  teni|K'rature  was  tested  at  about  ten  separate 
points  every  day  during  ninety  days,  and  the  results  are 
set  forth  in  the  diagram  4  (copied  from  Fayol's  paper), 
and  referring  to  Commentry  slack.  It  was  ascertained 
that  the  highest  teni|H'rature9  occurred  in  the  median 
plane.  i)arallel  to  the  length  of  the  heap  ;  and  the  tem- 
perature was  therefore  tested  in  this  plane. 

Fayol's  conclusions  are  as  follows: — 1.  Where  the 
layer  of  slack  is  thin  there  is  no  rise  of  tcmiK-raturc. 
2.  The  temperature  at  any  time  incrcai^cs  with  the  height 
of  the  heap,  i.e.,  as  we  pa.ss  along  the  heap  from  the  lowest 
to  the  highest  points  there  is  a  continuous  rise  of  tem- 
perature in  the  coal.      3.   At  a  height  of  about  3  to  4  ni. 

<10 13   ft.)  the   tem))erature   rises  steadilv   at    first,   and 

■finallv  falls  without  ever  pas-sing  t)0°  to  70°  C.  (140°  to 
LSS"  F.).  4.  M  or  about  a  height  of  4  ni.  (13  ft.)  the 
temperature  continues  to  rise.  During  the  third  month, 
or  thereabout,  steam  Ivgins  to  rise  from  that  part  of  the 
Iieaj)  who.se  height  is  greater  than  4  m.  ;  this  is  followed 
by  the  appearance  of  a  colourless  gas,  smelling  strongly 


Diagram  No.  6. 

Rite  of  temperature  in  heat  of  SiriaU  Coal  exposed  to 
atmospheric  in/luence. 

Time  of  Exposure  to  the  Ait  (in  days). 
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Explanatory  Xole. 

Tlie  sections  .show  the  tempenituro  of  the  coal  at  trHous  point- 
in  the  heap  aft«r  :4tJin(lin>;  fur  Uo  days  iu  the  air. 

The  curves  ilhiistnLte  the  rise  of  teiupemtare  at  the  poinir 
iniiicuteil  l»y  the  iiumlwrs,  who.se  ^itiintton  can  l>e  ascertained  frou: 
the  section. 


of  petroleum  ;  and  within  a  few  days  thereafter  amok<' 
is  seen  to  i.ssiu>  from  the  sides  of  the  heap.  The  point 
at  which  the  smoke  is  first  observed  is  generally  half-way 
up  the  side  of  the  heap,  at  thi'  jilace  where  the  heap  if 
highest.  At  the  moment  when  this  appears,  sections  of 
the  heap  along  the  median  line,  and  iHTjK'ndicular  to  it 
at  the  highest  point,  discloses  the  existence  of  three 
zones: — Firstly — ..V  lower  central  zone,  where  t<'m- 
pi-rature  lies  bi'tween  120^  anil  I  J0°  C.  (24S°  F.  and  302°  F.). 
.Secondly — A  zone  surrounding  the  former,  but  at  a  con. 
siderably  lower  tem(M'rature.  Thirdly — The  exterior  zone, 
which  is  ai)|>roxiuuvtely  at  the  temperature  of  the  air. 

If  the  heap  is  cut  across,  so  as  to  expose  the  cor»>  of  the 
first  zone,  yellow  and  white  fumes  are  rapidly  given  ofl  : 
the  temperature  rises  quickly  to  200°  C— 300°  C.  (39!?— 
572°  F.),  and  ignition  takes  place. 

From  whatever  part  r»f  the  mine  the  coal  was  taken, 
whatever  was  its  ash  content,  and  the  nature  of  the 
ash,  the  coal  heapeci  in  tho  o|H'n  air  underwent  the  Hinic 
thermal  changes,  which  followed  an  approximalfly 
constant  law.  Atmospheric  influences,  hot  and  coW. 
drought  and  dam)i.  luul  either  no  influence  on  the  progr-ss 
of  events,  or  an  influence  too  small  to  lie  olwerved  ;  and 
the  same  remark  ajvplied  to  tlie  imputitics  in  the  coaL" 
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Another  particularly  instructive  experiment  by  M.  Fayol 
iwas  the  following  : — A  large  bell  jar  (like  a  small  gaso- 
meter) working  into  an  annular  water-pit  was  provided, 
rhe  bell  was  ■2-15  metres  (6  it.  7  in.)  in  diameter,  and 
l-->  metres  (4  ft.)  high.  The  coal  wa.s  heaped  up  on  the 
jrounrl  below  the  bell,  and  by  raising  the  latter  air  was 
vlniitted,  while  by  lowering  it  into  the  pit  air  was  shut 
oS.  Air  could  also  be  let  in,  in  any  desired  quantity, 
ijy  opening  air-holes  near  the  bottom  and  top  of  the  bell. 
In  this  manner  the  dependence  of  the  temperature  clianges 
on  the  air  supply  was  ascertained.  In  these  tests  five 
representative  kinds  of  coal  were  employed,  and  each 
was  tested  under  the  bell  after  being  initially  heated  to 
75°,  100%  l.'iO",  and  '200"  C.  The  general  residt  of  the 
experiments  was  as  follows:—!.  If  the  bell  is  closed  the 
coal  gradually  cools  to  the  air  temperature.  2,  If  the 
air-holes  are  slightly  opened  the  temperature  rises,  and 
spontaneous  combustion  occurs.  3.  By  alternately  open- 
ing and  shutting  the  air-holes  the  temperature  can  be 
caused  to  rise  and  fall. 

Fig.  6. 

Coal  allernately  exposed  to  and  protected  from  the  action 
of  the  air. 
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By  adjusting  the  air-holes  properly  it  is  very  easy  to 
.get  the  coal  to  fire. 

With  regard  to  the  effect  of  the  size  of  the  particles 
the  result  is  so  important  that  it  had  better  appear  in 
M.  Fayol's  ovra  words  : — "  These  experiments  succeed 
easily  with  coal  in  grains  deprived  of  dust,  fairly  easily 
with  larger  grains,  and  with  greater  difficulty  with  ordinary 
slack.  In  the  last  case  the  fine  coal-powder  which  fills 
up  the  space  between  the  fragments  offers  an  obstacle 
to  the  penetration  of  the  air."  By  regulatim^  the  air 
sup])ly  of  the  bell  it  is  easy  to  cause  coal  to  fire  which 
would  not  do  so  if  exposed  at  the  same  initial  temperature 
to  free  air. 

Finally,  Fayol  made  similar  experiments  on  a 
large  number  of  coals,  though  on  ft  smaller  scale,  by 
placing  the  coal  in  air  at  various  temperatures.  In  general, 
three  sizes  of  samples  were  tested  : — 1.  SO  grms.  in  a 
crucible.  2.  A  saiujOo  in  a  brass  box  measuring  12  by 
12  by  3  cm.  (4-7  in.  by  4-7  in.  by  1.2  in.).  3.  A  .sample 
in  a  cubical  brass  box  measuring  12  cm.  on  the  side, 
Jroui  these  experiments  Fayol  gives  the  relative  inflam- 


mability of  coals  when  exposed  to  hot  air,  i.e.,  at  tem- 
peratures of  75°,  100°,  150°,  and  400"  C.  (167°,  212°,  302°. 
392°,  and  752°  F.)  : — Lignite  (most  inflammable),  gas 
coal,  coking  coal,  anthracite  (least  inflammable). 

The  general  conclusions  from  the  very  large  number 
of  tests  ma-de  are  as  follows  : — These  conclusions  refer 
to  samples  of  coal  placed  in  hot  air,  in  greater  and  smaller 
masses,  and  in  various  states  of  fineness  of  division  : — 
1.  Combustion  takes  place  more  rapidly  the  higher  the 
temperature  to  which  the  coal  is  exposed.  2.  At  400°  C. 
(752°  F.)  all  the  samples  fired — anthracite  after  some 
little  time,  lignite  at  once  3.  At  200°  C.  (392°  F.) 
anthracite  onlj'  filed  when  in  grains,  and  bituminous 
coal  only  in  the  larger  samples.  4.  At  150°  C.  (302°  F.) 
lignite  in  iiowder  was  the  only  one  which  took  fire  when 
exposed  in  the  masses  experimented  upon. 

The  effect  of  the  state  of  division  of  the  coal  was  also 
tested  in  a  similar  manner  with  interesting  results.  In 
general,  the  finer  the  powder  to  which  the  coal  was 
reduced  the  more  rapidly  did  it  take  fire  ;  and  a  single 
fragment  of  slack  did  not  fire  so  readily  as  a  number 
of  fragments  placed  together.  With  regard  to  the  tem- 
perature at  which  the  coal  took  fire,  the  following  api)roxi- 
mate  results  were  obtained,  referring  to  coal  in  powder  : — 

Lianite 150       =       302 

lias  coal    200       =       392 

Coking  coal 260       =       482 

Anthracite above  300  =  above  372 

Too  much  stress  must  not  be  laid  upon  these  exact 
Talues,  because  small  differences  in  the  conduct  of  the 
experiment  lead  to  considerable  variation  in  the  results. 

In  order  to  study  the  progress  of  spontaneous  heating 
in  small  samples  of  coal,  the  coal  was  raised  to  any  desired 
temperature,  and  then  exposed  to  the  air  in  heaps 
1-5  m.  (say  4  feet)  high,  and  containing  4  cubic  metres 
(or  5-2  cubic  yards).  The  conclusions  from  the  tests 
were  as  follows: — 1.  If  the  heap  was  made  in  the  open  air 
with  coal  which  had  been  previously  heated  to  a  little 
above  100°  C.  (212°  F.)  fire  generally  broke  out  in  the 
course  of  a  few  davs.  2.  When  the  initial  temperature 
lay  between  60°  and  100°  C.  (140°  and  212°  F.)  there  was 
sometimes  a  ri.se  and  sometimes  a  fall  in  temperature. 
3.  Below  00°  C.  (140°  F.)  the  coal  always  cooled  down 
to  the  air  temjierature. 

A  study  of  the  circumstances  leading  to  spontaneous 
combustion  was  then  made  by  Fayol  on  the  supposed 
influence  of  moisture  in  promoting  spontaneous  com- 
bustion. Fayol  sums  up  his  experience  as  follows  : — 
"  The  influence  of  wet  weather  on  heaps  ot  coal  has  not 
been  sufficiently  marked  to  be  observable." 

On  the  other  hand,  there  is  no  doubt  a  floating  opinion 
among  people  accustomed  to  the  handling  of  coal  to  the 
effect  that  moisture  does  increase  the  tendency  to  spon- 
taneous combustion.  In  a  letter  to  the  English  Commis- 
sion in  1876.  Mr.  Poole,  Inspector  of  Mines.  Nova  Scotia, 
makes  the  following  remark  : — "  Heat  has  been  observed 
in  piles  of  slack  coal  that  have  been  accumulated  during 
the  summer  for  the  use  of  engines  during  the  winter, 
when  the  season  has  been  showery,  but  not  when  it  has 
been  dry."  This  evidence  is  very  direct  and  absolutely 
opposed  to  Fayol's  experience,  and  a  good  denl  of  similar 
evidence  was  tendered  to  the  English  Commission  :  for 
instance,  out  of  26  answers  to  cpiestions  as  to  the  effect 
of  moisture,  every  reply  was  to  the  effect  that  moisture 
was  a  source  of  danger.  An  examination  of  the  reported 
evidence  shows  that  in  every  case  (with  the  above  excep- 
tion) this  was  a  matter  of  impression  merely.  Cross- 
examination  of  a  number  of  witncs.ses  before  the  New 
South  Wales  Commission,  who  held  this  opinion,  convinced 
me  that  it  was  in  general  held  on  very  slender  grountls  ; 
and  two  cases  in  which  rain  had  apparently  increased 
the  tendency  of  the  coal  to  heat  were  otherwise  explained. 
Nevertheless,  if  th»  coal  contains  pyrites  in  any  quantity 
this  substance  will  be  decomposed  by  air  and  moisture 
under  circumstances  under  which  it  would  not  be  decom- 
posed by  either  agent  separately.  Since  the  proflucts  of 
decomposition  of  pyrites,  tend  to  ery.stalli.se  and  in  general 
occupy  a  greater  "volume  than  the  pyrites  itself,  it  is 
clear   that   the    "  weathering  "   of   pyrites   may   have   an 
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indirect  influcnop  favominj;  spontaneous  combustion,  by 
causing  the  coal  to  break  tip  into  small  fragments,  which, 
as  we  have  seen,  heat  moiv  rea<lily  than  larger  ones. 

Fayol  made  some  ex|K'rimcnts  on  the  subject  by 
building  heaps  of  coal  containing  2  to  12  cubic  metres, 
placing  them  under  cover,  and  watering  some  of  them, 
while  he  kept  the  others  dry.  In  no  case  did  the  rise 
of  temperature  e.\eeed  t>0°  C.  These  experiments  leave 
nmch  to  be  desired,  (1)  because  they  were  only  made 
on  one  eUs.=  of  coal  low  in  pyrites  ;  (2)  since  the  tem- 
perature of  the  heaps  never  rose  above  00°  C,  it  is  impossible 
to  say  how  near  they  were  to  the  critical  condition  above 
referred  to  ;  and  (3)  Fayol  is  carclul  to  guard  himself 
against  any  generalization  of  the  result  obtained. 

The  chief  bugbear  in  cnnnection  with  the  spontaneous 
heating  of  coal  has  from  the  beginning  been  the  question 
as  to  what  i)art,  if  any,  is  taken  by  jiyrites,  and  this 
must  be  consitlered .  as  w<'ll  as  we  can  before  a  general 
theory  of  the  phenomenon  can  be  formulated.  The 
stability  of  iron  disuliihide  a.s  it  occurs  in  coal  is  probably 
a  very  variable  quautity,  and  it  would  possibly  be  worth 
while  to  make  a  comparative  study  of  the  matter  so  as 
to  obtain  precise  data  which  at  present  are  lacking.  Wo 
have  alreaidy  seen  that  neither  Richters  nor  Fayol  were 
able  to  detect  any  effect  as  regards  the  oxidation  of 
their  respective  coals  by  their  respective  samjilcs  of 
pyrites,  but  it  may  be  argued  that,  had  they  happened 
to  use  the  coal  brasses  of  South  .Staffordshire  for  instance, 
the  results  would  have  been  different.  One  point  to  bo 
noticed  is  that  the  quantity  of  water  required  for  the 
decomposition  of  iron  disulphide  is  not  negligible.  Tho 
equation,  2FeS„  4- 2H,( )  +  7t),=  OFeSO,  +  211  ,S()j,  requires 
that  water  shall  be  pre.ient  to  the  extent  of  1.5  per  cent, 
of  the  weight  of  the  pyrites,  and  tlic  sulphuric  acid  would 
also  take  up  a  considerable  quantity.  1  have  been 
informed  by  Mr.  A.  E.  Savage,  a  well-known  Australian 
metallurgist  and  a  member  of  th«  Second  N.S.W. 
Commission  on  the  Spontaneous  Combustion  of  Coal, 
that  at  the  Mootooroo  mine  in  .South  Australia  there 
was  a  form  of  in'rites  which  rapidly  decomposed,  forming 
a  pungent  dust  even  in  the  excejitionally  dry  air  of  that 
district.  It  is  diflicult  to  understand  how  this  could 
happen  unless  some  other  base  was  present  to  take  up 
•jhe  excess  of  sulphuric  acid.  It  is  easy  to  see,  however, 
on  the  other  hand  that  if  a  trace  of  sulphuric  acid  once 
dia  get  formed  it  would  collect  water  to  keep  the  reaction 
going  out  of  even  very  dry  air.  No  doubt  the  pj'Htes  * 
in  question  was  a  marcasitc.  and  the  same  observer  at 
the  same  time  reminded  it\r  that  the  late  Mr.  Cosmo 
Newbery  of  Melbt)urne  experimented  on  the  large  scale 
for  j'cars  with  the  auriferous  niundic  (pyrite)  of  the 
Victorian  quartz  reefs  in  order  to  try  to  get  it  to  weather 
80  that  the  gold  might  be  extracted — but  never  succeeded 
in  making  it  break  up.  Of  course,  it  is  well  known  and 
stated  in  all  the  books  that  the  cubical  form  of  pyrites 
is  much  more  stable  than  the  rhombic — or  marcasite — 
form  ;  but  even  among  marcasites  themselves  there  are  i 
great  differences  in  stability — the  fibrous  bras-ses,  for  - 
instance,  being  possibly  less  stable  than  the  lamellx 
of  pyrites  found  in  most  coals. 

In  regard  to  the  heat  of  oxidation  of  pyrites  the  following 
calculation  is  of  some  interest  for  o\ir  jiurpose  ;  it  is 
applied  to  one  of  Richters'  experiments  the  analytical 
data  of  which  are  available.  Temperature  of  oxidation, 
190°  C.  :  time,  10  hours  in  a  slow  stream  of  air  ;  loss  of 
hydrogen,  OOO  per  cent.,  and  of  carbon  1'25  per  cent., 
on  the  weight  of  the  coal.  I  calculate  that  per  100  grms. 
of  coal  this  would  mean  at  the  very  least  the  liberation 
of  about  30  kilogi-am  calories,  or  say  15 — 10  kilogram 
calories  per  1  per  cent,  oxidation,  and  i>rol>al)ly  three 
or  four  times  as  nmch.  If  the  coal  contained  1  per  cent, 
of  pyrites,  we  should  only  obtain  at  the  outside  27  kilo- 
gram calories  from  its  oxidation  if  the  sulphuric  acid 
remained  free.  This  might  perhaps  be  increased  to  i 
3  o  kilogram  calories  if  the  acid  combined  with  some 
base.  If  we  take  the  specific  heat  of  coal  at  0-2,  then 
the  oxidation  of  1  per  cent,  of  its  weight  of  pyrites  might 
give  enough  heat  to  raise  its  temperature  from  (1^  to  175°, 
while  the  oxidation  of  the  carbon  and  hj-drogen  would 
giv»  a  temperature  rise  of  750°  at  least,  and  probably 
several  times  this  amount ;    so  that,  weight  for  weight,    , 


the  oxidation  of  the  coal  is  vastly  more  effective 
the  oxidation  of  the  pyrites. 

I  have  attemptetl  to  obtain  some  data  for  the  effectiil 
specific  heat  of  air  dry  coal,  by  crushing  it  till  the  Ian 
remaining  fragments  measured  about  2  mm.  nn  the  8i<| 
and   then  heating  it   to  about   80°  C.  in  sauqiUs  of  fn 
one   to   two   pounds,   and    mixing  it    with  about  its  og 
weight  of   water  at  a   lower   temperature.     The  tp 
heat  apjK'arcd   to   vary  from  0-35   to  0-45  accordingl 
the  length  of  time  occupied  in  heating  tho  coal 
to  the  u|>|>er  temperature.     The  exix'rim  -nt  is  not  i 
on  account  of  the  low  heat  conductivity  of  )K)wdere<i  i_ 
tho  powder  must  be  kept  well  stinx-d  if  unylhiug  likel 
correct   estimate   of   its   temjierature   is   to    be   obtxinAH 
The  experiments  were  only  rough,   and   I  do  ni- 
upon   them,    but    I    think   they   show   that   the   ii 
sijecifio   heat  of  coal  still  containing  moisture  is  uuau 
0-4  than  0-2. 

Given  a  mixture  of  coal  and  pyrites,  both  oxidisabl. 
in  air  and  both  reactions  being  accompanied  by  an  evolii 
tion  of  heat,  it  is  of  course  impossible  to  demon^'traii 
that  a  spontaneous  fire  in  such  a  mixture  shouM  ii" 
have  been  assisted  by  the  presence  of  the  pyrites.  Sou 
considerations  appearing  below  show,  however,  tli.it  i' 
in  general  unlikely  that  the  presence  or  absence  of  |mii. 
has  any  a]ipreciable  inllnence.  The  question  <i  Id 
action  of  jiyrites  in  promoting  spontaneous  comlni-ii.'; 
can,  however,  be  easily  examined  experimentallv  i'  r  a;u 
given  coal  and  under  any  prescriix-d  eondilionn.  T< 
do  tills  it  is  only  necessary  to  make  a  heap  big  ennijrt 
to  heat  spontaneously  ancl  as  the  heating  iirogresses  l< 
follow  by  analysis — conveniently  by  sulphuric  icii 
estimations  on  properly  chosen  samples  of  the  coal- 
thc  connection  (if  any)  between  the  decomjrasition  i 
tlie  j)yrites  and  the  rise  of  tem|>erature  of  the  coal.  I 
it  is  worth  while  the  heap  can  be  surrounded  by  wall 
of  heat  insulating  material  and  the  heat  generate<l  coul 
possibly  be  estimated  by  making  suitable  allowaoci 
for  the  loss  by  conduction  and  by  air  currents,  and  thi 
heat  can  be  compared  with  the  thermal  change  incideu' 
on  the  decomposition  of  the  pyrites  as  revealed  h\ 
analysis.  In  an  enclosure,  with  air  inlets  and  outlet- 
which  can  be  regulated,  the  variation  of  the  perceiitjif 
of  carbonic  acid  gas  in  the  air  at  the  exit  holes  can  ul- 
be  followed — bearing  in  mind  Richters'  data  on  tii< 
subject. 

If  a  trial  cannot  be  made- — and  except  in  special  cir 
cumstances  it  would  rarely  be  worth  while  to  make  one- 
we  have  to  fall  back  on  general  principles,  and  from  the" 
it  apjx-ars  that  coal  cargoes  seldom  or  never  fiiv  thpiiiih 
the  action  of  pyrites,  and  for  the  following  rea-son-^  :- 
1.  The  cases  of  spontaneous  firing  under  experimental 
conditions  observed  by  Fayol  were  found  to  be  inde[Hndenl 
of  the  quantity  of  pyrites  i>resent.  2.  The  laboratory 
experiments  of  Richters".  so  far  as  they  go,  lead  to  thi 
same  result — though  an  entirely  diffen-nt  coal  was  used. 
3.  Experience  shows  that  pyrites  is  generally  stable  in 
air,  i.e.,  unless  liquid  water  is  present.  But  it  will  be 
shown  that  spontanuous  firee  have  often,  indeed  generally, 
occurred  in  cargoes  of  dry  warm  coal.  4.  No  connection 
has  ever  been  traced  between  the  pyrites  content  ef 
coal  and  the  frequency  of  tires.  The  N..S.\V.  C^uumission 
No.  1  made  every  effort  to  bring  such  an  effwt  to  light 
assuming  it  to  exist,  and  ditl  not  succeeti  in  doing  so — 
in  fact,  the  data  were  such  as  to  indicate  that  no  nlatiini 
existed.  5.  In  Commentry  coal,  proved  by  Fayol  tn 
fire  as  a  result  of  direct  oxidation,  it  was  found  that  a 
mixture  of  fragments  and  dust  was  the  most  dangeixju'-. 
I.e.  would  lire  sooner  under  favourable  conditions  than 
any  other  screen  gradings  of  the  same  coal.  Hut  such 
a  mixture  is  formed  in  a  coal  cargo  under  the  hatchways 
and  nowhere  else — and  is  produced  by  the  breakage  I'f 
the  coal  in  loading  where  it  is  drojipetl  down  the  hatch- 
ways  under  conditions  which  allow  the  large  piecei  to 
roll  away  and  the  dust  and  slack  to  form  a  heap.  Thi 
N.tS.W.  Commission  No.  1  obtaimnl  a  consitlerable  body 
of  reliable  evidence  as  to  where  tires  originated  in  coal 
cargoes,  and  thus  dise^iven'd  that  thi'V  invariably  started 
under  one  of  tho  hatchways.  Similar  evidence  eonvinee<l 
tho  Royal  Commission  of  1871)  of  tho  same  fact.  Thf 
spontuncous  beating  of  coal  at  sea  therefore  occurs  under 
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tactlv    the    same    physical    conditions    as    determined 

flammation   in   Fayol's  experiments — and  in   the   latter 

le  influence  of  pyrites  was  inappreciable.      It  is  difficult 

I,  believe,  therefore,  that  pyrites  can  have  much  effect 

one  of  these  entirely  parallel  cases  when  its  inlluence 

known  to  have   been  neghgible  in  the  other.     G.  The 

av  in  which  the  temperature  rises,  i.e.,  the  temperature 

,nr  lurve  of  a  spontaneous  fire  at  sea  has  been  often, 

i.iUL'h  roughly,  ascertained   by  means  of  thermometers. 

•ayol    and    the    Second    N.S.W.    Commission,   however, 

live  recorded  the  same  phenomenon  in  the  experiments 

!i  heaps,  and  the  general  progress  of  the  heating  is  the 

i.me  in  both  cases.     It  would  be  strange  if  one  referred 

ii  pyrites  and  the  other  to  the  direct  oxidation  of   coal. 

Fayol  states  that  "  the  inlluence  of  wet  weather  on 

»ps   of   coal   has   not   been   sufficiently   marked   to   be 

oservable,"  but  if  pyrites  of  all  ordinary  varieties  had 

)me  in  question  as  a  source  of  heating  there  is  no  doubt 

lat  wet  weather  would  have  helped  the  heating.     The 

.S.W.  Commission  No.  2  definitely  proved  that  wetting 

50  tons  of  coal  containing  0.5  per  cent,  sulphur,  mainly 

i  pyrites,    prevented   it  from   rising   above   40° — 50°  C, 

hile  250  tons  of  dry  coal  of  exactly  the  same  kind  exposed 

ader   exactly    similar   circumstances    rose    to   135°  C.   in 

oout  six  weeks  and  was  only  kept  from  firing  by  digging 

at.     8.  The   spoil   heaps   in    mines,    often   containing   a 

reat  deal  of  pyrites,  in  some  cases  nearly  as  much  pyrites 

i  coal,   so  far  as   I  ara   informed,   generally   fire   where 

ley  are  dry,  not  where  they  are  damp.     This  at  least 

as  been  true  of  the  limited  number  of  cases  which  have 

)me  to  my  notice  :    cases  of  firing  in  pillars  also  occurs 

here    the    coal    is    dry.      9.   It    was    suggested    by    Sir 

rederick  Abel  and  Dr.   Percy  in  the  memorandum  prc- 

ared    for    the    Royal    Commission,    1876,    that    pyrites 

light  have  some  influence  in  promoting  the  disintegra- 

on  of  the  coal  if  the  cargo  was  wet,  and  thus  in  preparing 

mechanically  for  spontaneous   heating.     This   is   true, 

ut   as   fires   start   under   hatchways   where   the   coal   is 

roken  by  impact  in  any  case  to  a  far  higher  degree  than 

could  be  broken  by  pyrites — it  is  clear  that  the  above 

iggestion  has  no  real  application. 

Perhaps  we  may  sum  up  the  matter  with  the  remark  that 

sufticiently  formidable  array  of  evidence  can  be  collected 

1  favour  of  Richters'  view  as  to  the  origin  of  spontaneous 

res  to  justify  us  in  neglecting  the  influence  of  pyrites 

1  forming  a  general  theory  of  spontaneous  combustion. 

'his  we  may  now  proceed  to  do  on  the  basis  of  Fayol's 

lod  Richters'  proof  that  the  bituminous  constituents  of 

Dal  oxidise  in  air  at  all  temperatures,  but  with  enormous 

cceleration  as  the  temperature  rises.     The  heat  liberated 

uring  this  oxidation  is  high  (see   page  762).  and   coal    is 

n  extremely  poor  conductor  of  heat  and  has  an  effective 

pecific  heat  which   we   may  perhaps   put  at  about   -SS. 

'he  most  important  of  these  factors  is  possibly  the  low 

lermal  conductivity  of  coal.     The  conductivity  of  coal 

I  solid  slabs  is   very  low — of  the  same  order  as  wood 

ind    paper    (Landolt    and    Bornstein    Tabellen) — but,    of 

ourse,   the  effective  conductivity  of  a  heap  of  slack   is 

ery  much  less.     A  witness  wrote  to  the  1876  Commission. 

lentioning  that  snow  that  had  fallen  while  a  heap  of  coal 

I'as  being  formed  often  bsted  over  the  following  summer — 

nd   I   have    been    informed    by   a   gentleman    who    was 

resent  when  this  paper  was  read,  that  a  case  has  been 

nown  of  snow  lasting  under  a  heap  of  coal  for  two  years — 

nt  in  neither  case  was  the  size  of  heap  and  depth  of 

nal  stated.     My  ovn^  experience,  moreover,  has  con\'inced 

le  that  a  heap  of  slack  has  an  extremely  small  thermal 

onductivity.     If,   therefore,   a  heap   of  coal   be   exposed 

5  the  air  at  any  temperature  it  must  oxidise,  and    heat 

jiust  be  generated,  and  moreover  this  heat  cannot  escape 

,^  any   extent   by   conduction   through   the   coal.      The 

emperature  time  curve  of  the  hottest  part  of  the  heap 

ill  depend  on  the  relation  between  the  heat  generated 

nd  the  rat«  at  which  it  can  be  dispersed  by  radiation, 

■onduction,  and  air  convection — the  last   of    which    may 

e  expected  to  be  by  far  the  most  important.     Unless  air 

,an  penetrate  the  heap  fast  enough  to  bring  fresh  oxygen 

0  the  centre  as  soon  as  the  existing  supply  is  used  up 

lidation  will    stop  and  the  heat  generated  will  diffuse 

utwards.     Ii    the    temperature    in    the    hejip    be    above 


that  of  the  air  outside  the  heap,  air  will  tend  to  circulate 
through  the  coal.  If  the  air  current  is  large  enough 
or  increases  fast  enough  with  rise  of  temperature,  heat 
will  bo  abstracted  from  the  heap  nearly  as  fast  as  it  is 
formed  and  the  temperature  can  only  rise  slowly  :  mean- 
while the  more  easily  oxidisable  constituents  in  the  most 
favourably  situated  places  will  be  getting  used  up,  or, 
at  all  events,  the  activity  of  the  coal  in  absorbing  oxygen 
will,  as  Richter.i,  has  shown,  diminish.  It  can  be  foreseen 
therefore  that  in  this  case  the  temperature  of  the  heap 
will  rise  slowly  to  a  maximum,  and  then  fall  away  as. 
weathering  progresses. 

On  the  other  hand,  if  the  heat  insulation  be  sufficient, 
and  if  enough  air  be  allowed  to  enter  the  heap  to  supply 
the  necessary  oxygen — but  not  enough  to  act  as  a  cooling 
draught — the  temperature  of  the  heap  will  rise  faster — 
the  oxidation  proceed  more  rapidly  and  the  temperature 
will  rise  continuously  till  the  firing  point  is  reached.  It  is 
evident  that  for  a  spontaneous  fire  to  originate,  a  good 
many  conditions  must  be  simultaneously  satisfied — indeed, 
it  would  be  a  most  risky  proceeding  to  attempt  to  produce 
a  spontaneous  fire  for  the  purposes  of  a  lecture  demonstra- 
tion unless  the  exact  conditions  had  been  ascertained 
beforehand  by  careful  preparation.  If  the  experiment 
were  to  be  made  on  a  cargo  of  coal  we  should  have  to 
attend  in  minute  detail  to  the  air  supply  to  the  coal — ■ 
to  the  initial  temperature  of  the  coal — to  its  volatile 
carbon  content. — to  the  moisture — to  the  mean  tempera- 
ture of  the  air  and  sea  during  the  voyage — to  the  size 
of  the  cargo — to  its  depth — to  the  degree  to  which  the 
favourable  mixture  of  dust  and  smalls  accumulated  under 
the  hatchway — and  to  the  duration  of  the  voyage.  With 
so  many  variables  it  would  hardly  be  possible  to  arrange 
for  two  cargoes  to  be  shipped  and  carried  under  conditions 
exactly  similar  in  all  respects,  and  yet  a  slight  variation 
anywhere  might  determine  whether  the  temperature  would 
rise  to  a  maximum  and  then  decline,  or  rise  indefinitely. 
To  a  superficial  analysis  of  the  conditions  attending  the 
loading  and  carriage  of  coal  it  might  appear  that  some 
cargoes  fire  and  others  do  not,  capriciously — and  this, 
in  fact,  was  the  great  difficulty  at  the  commencement 
of  the  inquiry — there  was  at  first  no  clue  to  the  mystery 
of  why  certain  cargoes  fired  while  others  "  loaded  and 
carried  under  identical  conditions  "  escaped.  Thanks  to 
Fayol  it  becomes  possible  to  understand  how  small  a 
difference  existing  between  reported  "  identical  conditions  " 
is  sufficient  to  explain  why  some  cargoes  fire  and  others 
escape. 

The  second  N.S.W.  Commission  has  recorded  very  fully 
the  progress  of  spontaneous  heating  in  two  heaps  of  coal 
contained  in  bins  which  were  not  airtight.  The  experi- 
ment was  made  to  ascertain  the  exaot  effect  which 
thorough  wetting  has  on  the  spontaneous  heating  of  coal,, 
and  as  temperature  and  other  observations  were  very 
fully  carried  out,  we  may  make  use  of  this  investigation 
in  order  to  have  the  facts  of  a  spontaneous  fire  fairly 
before  us.  The  coal  was  .slack  from  the  main  seam  at 
Newcastle,  N.S.W.,  and  was  chosen  as  representing  the 
coal  of  the  district.  At  the  close  of  the  expeiiment,. 
when  the  bins  were  emptied  proper  samples  were  made 
and  the  following  sieve  tests  made  : — 


Dry  bin. 

Wet  bin. 

Remained  on 

2-TTip.ah  Hiftve    .  _  . 

30-20 
24.49 

36-81 

Passed  through    2  and  stood  on 

4-mesh 

21-76 

•* 

8       „ 

24.08 

23-43 

8 

10       „ 

2.4H 

1-65 

10 

20       „ 

5.8O 

6-10 

20 

30       „ 

S-BO 

6-40 

30 

40       „ 

3.34 

2-U 

*" 

iiO       „ 

0.38 

0-52 

60 

60       „ 

0.44 

0-26 

68 

80       „ 

1-09 

0.«8 

80 

100     „ 

1-43 

0-67 

100 

1-27 

0-51 

99-80 

99-90 

0-20 

0-10 

100-00 

109-00 
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Diameter  of  sqaaie  opening  Ulcen 

No.  of  Blere. 

parallel  to  one  tide. 

in.!. 

mm. 

2 

0-4&2 

11-48 

4 

0-218 

5-54 

8 

0-103 

2-62 

10 

0'078 

1-98 

20 

o-o:i« 

1-00 

SO 

0-024 

0-62 

40 

0-017 

fl-4S 

50 

0-014 

0-35 

80 

0-010 

0-26 

80 

0-003 

0-20 

100 

0-ooe 

0-15 

Proximate  analysis  of  coal. 


Hycroscopic  moisture 

Volatile  iiydrocarbona 

Fixed  carbon   

Asli 

Spi'cilic  pravlty   

^^ulphur  on  coal,  per  cent. . . 

Colce I 

Asli 1 


Dry  bin  J15'", 

(befor7l,eating).     il,»=rime„«. 


1-72 
Sl-83 
51-93 
14-52 


100-00 

1-387 

0-495 

Well  swollen, 

bright,  ttrin. 

Reddish  brown, 

floccuicnt. 


1-75 
31-27 
53-08 
13-90   % 


100-00 

1-387 

0-509 

Slishtly  swollen, 

dull,  flrni. 

Sliglit  red  brown, 

granular. 


VUimale  analyait — aamplea  as  in  proximate  analysis. 


Carbon  

Hydrogen    

Oxygen  and  liydrogen,  by  difference  . . 

Sulphur  

Ash 


68-512 
4-652 

11-559 
0-503 

14-774 


100-000 


69-252 
4-731 

11-352 
0-518 

14-147 


100-000 


*  The  coal  as  loaded  into  the  bin  contained  2-2  per  cent,  of 
moisture. 

t  Analysis  after  the  coal  had  been  dried  at  100°  C. 

Coking  tests  on  ini.xtures  of  coal  dust  and  sand,  graded 
in  each  ca.sc  to  pa.ss  (iO  mesh  and  .stand  on  100  mesh 
sieve,  were  made  by  l>lacing  the  mixture  of  coal  and  sand 
in  a  one-Inch  covered  jxircplain  crucible  and  heating  over 
a  kerosene  blast  furnace  for  1  hour — the  bottom  of  the 
crucible  being  just  red.  The  cone  of  coke  was  then 
placed  on  a  table  and  jirfssed  bj-  a  thin  st<^el  spatula 
as  asnal — with  the  result  that  mixtures  containing  over 
80  JKT  cent,  of  sand  could  not  be  regarded  as  coherent — • 
the  conos  breaking  down  with  a  spatula  deflection  of 
about  one-half  inch. 

Description  of  bins. 

In  view  of  the  known  imimrtance  of  ventilation  and 
removal  of  heat  by  atmospheric  intiuence  in  connection 
with  spontaneous  heating  of  coal,  it  is  necessary  to 
describe  the  construction  of  the  bins  at  some  length. 

Each  bin  «'as  constructetl  so  as  to  contain  a  cubical  mass 
of  coal,  the  length  of  each  side  ln-ing  approximately  21  ft. 
The  walls  were  constructed  of  old  ])lanl;s.  averaging  t>  in. 
wide  by  1  in.  thick,  supported  externally  liy  a  rough 
timber  frame,  well  strutted  to  resist  the  outward  ])rcssuiT 
of  the  contained  coal.  The  lining  planks  being  of  some- 
what irregular  shape,  there  were  numerous  spaces  t)etween 
them,  which,  though  too  small  to  allow  coal  to  pass, 
|)ermitted  a  certain  amount  of  ventilation  (tver  the  whole 
external  vertical  surface  of  the  bins.  To  protect  the  coal 
from  rain  and  s\m,  a  flat  galvanised  iron  roof  was  provided, 
supjM)rted  on  short  uprights  from  the  main  frame  of  the 
bin  at  a  height  above  the  level  t<ip  of  the  coal  of  from  4  ft. 
on  the  north-west  side  to  7J  ft.  on  the  south-east  side. 
The  sides  of  the  bins  between  the  coal  and  tin-  roof  wen- 
closed  with  boards  sufliciently  to  prevent  the  entrance  of 
rain,  but  not  too  closely  to  prevent  fn  e  ventilation. 

The  two  bins  were  separated  from  one  another  by  an 
air  space  of  about  it  in.  between  the  walls.  This  space 
was  not  o)x'n  at  the  bottom  or  sides,  and  therv  was 
consequently  no  froo  circulation  of  air,  but  it  was  sufficient 


Dry  bin.*     Wet  bin.t 


to  give  good  heat  insulation  between  the  two  masaea  ot 
coal.  Two  sides  of  the  structure  wen-  entirely  exposc<l 
to  the  weather,  Imt  on  the  south-east  side  (that  on  which 
the  coolest  winds  prevail)  it  was  jirotected  by  a  railuav 
cmbonkinent  nearly  as  high  as  itself,  and  the  space  brtu'n'ik 
it  and  the  emiianknicnt  was  tilled  in  with  coke  during  thi- 
whole  time  the  exjK-riment  was  in  prognss.  On  the 
Bouth-east  side  there  was  also  a  pile  of  coke  almost  as  high 
as,  and  close  to,  the  bins.  It  was  on  this  side  that  tin- 
wet  coal  was  situated. 

The  coal  was  tilled  from  the  railway  tnicks  into  wheel, 
barrows,  and  lipped  from  these  directly  into  the  bins  si 
several  ]K)ints  over  the  area  of  the  lioor.  The  height 
from  which  the  coal  fell  was  at  first  17  ft.,  gra<lually  lemen- 
ing  until  the  bins  were  full.  The  two  bins  were  filled  b< 
nearly  as  ])o.ssii>le  at  the  same  time,  and  as  each  barrow- 
load  of  coal  was  drop|ied  it  was  spn'ud  with  shovels  over 
the  surface  of  the  coal  alit-ady  tip|xxl,  thus  avoiding,  s.. 
far  as  possible,  the  separation  of  the  tine  from  the  coarM 
coal.  If  the  coal  had  been  tipiK-d  at  one  |)oint  <inlv  and 
not  levelled,  a  conical  heap  would  have  been  formed,  down 
the  sides  of  which  the  larger  pieces  of  coal  would  have 
roUc-d  fastest    and   accumulated   at    the   bottom. 

When  loading  the  coal  into  the  "  wet  '"  bin.  a  stream  of 
frfsh  water  from  a  hose  was  continuously  played  over  ii 
in  such  a  way  as  to  thorouchly  saturate  it.  The  quanlilv 
of  water  used  was  sulficicnt  to  cause  a  small  stream  to  tlow 
from  the  bottom  of  the  bin,  but  not  suBicient  to  wash  out 
any  considerable  quantity  of  tine  dust. 

An  exi)eriment  wliieh  I  have  recently  made  en  fine 
slack  shows  that  the  maximum  quantity  of  water  which 
can  be  held  for  12  hours  by  a  bucket  of  coal — the  bucket 
having  a  perforated  bottom — is  about  H-5  [XT  cent  of 
the  weight  of  the  dry  coal,  or  12-7  Jier  cent,  on  the 
mixture  of  coal  and  water.  On  the  other  hand,  cosi 
containing  three-quarters  of  the  above  maximum  would 
be  described  as  thoroughly  soaked ;  this  would  then 
contain  about  11  per  cent,  of  water  removable  by  air 
drying  at  ordinary  temijeratures. 

For  the  purpose  of  taking  temperatures,  13  thin  gal- 
vani.scd  iron  pijx-s  of  about  2  in.  in  diauieter  and  0018  in 
(0-4ri7  mm.)  wall  thickness,  were  placed  vertically  in 
each  bin  prior  to  loading,  and  were  situated  as  shown  in 
the  diagram. 

Diagram   -Vo.    7. 
Plan  of  Bins. 
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The  numbers  refer  to  the  thermometer  tubes. 

The  impact  of  the  coal  in  loading  slightly  displaced  these 
Iiijies,  ijut  not  to  any  serious  extent,  except  in  the  ca.«- 
of  two  of  them — No.  3  in  the  dry  bin  and  Xo.  .'>  in  the  wet 
bin — which  became  obstructed  so  as  to  prevent  tempera- 
tures being  taken  lielow  l(i  and  8  ft.  respectively  from 
the  surface. 

It  had  been  foreseen  that  tins  might  hai)iK-n,  in  spite  of 
all  precautions  to  the  contrary,  but  we  were  afraid  to  use 
any  but  very  thin  pipes,  since  it  was  the  object  of  the 
ex|>erinient  to  ascertain  the  distribution  of  teiulicratun" 
in  a  heap  of  coal  un<ler  normal  conditions,  and  it  was 
therefore  im|x)rtant  that  this  distribution  should  not  be 
affected  by  circumstances  peculiar  to  the  experiment. 
If  the  wails  of  the  tubes  had  been  thick,  the  vertical 
distribution  of  tenijicrature  in  the  tubes  would  havi- 
depended  appn-ciably  (i|)on  the  conductivity  of  the  tulx- 
themselves,  as  well  as  upon  the  distribution  natural  to  the 
coal,  and  the  object  of  the  experiment  would  not  have 
been  attaine<l. 
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'  Methods  and  records  of  observntions. 

The  bins  being  full  on  Dee.  2nfl,  1908.  the  first  tempera- 
jre-reading  was  taken  on  Dec.  10th  by  centigrade 
Ihermonieter.  The  subsequent  readings  were  taken  at 
Iitervals  shown  by  the  temperature  records.  The 
!;mperatures  recorded  are  the  mean  of  two  and  sometimes 
'hree  readings  at  each  point.  The  reason  tor  taking 
lore  than  one  reading  was  not  because  there  was  any 
Intensive  variation,  but  more  as  a  check  on  the  accuracy 
if  the  observer.  The  observed  readings  were  corrected 
b  the  true  temperatures  by  a  table  of  corrections  supplied 
iith  the  thermometers  from  the  Physical  Laboratory  of 
i.'ie  Sydney  University.  The  corrections  resulted  from  a 
ornparison  of  the  thermometers  used  with  the  .standards, 
rhose  changes  had  been  studied.  The  thermometers 
fere  enclosed  in  copper  cases,  both  for  the  protection  of 
he  instnmients  and  to  provide  a  mass  of  metal  to  retard 
Iteration  in  temperature  while  the  thermometer  was  being 
rawn  to  the  top  of  the  tubes  for  observation.  Experi- 
lents  were  made  to  determine  the  fall  of  temperature  in 
jhe  time  usually  required  in  pidling  the  thermometer  to 
!|ie  top  of  the  tube,  but  this  being  found  inappreciable, 
;.o  correction  was  applied. 

I  The  temperatures  were  taken  at  two  alternate  sets  of 
ive\s  on  alternate  days,  as  is  shown  by  the  temperature 
ecords,  until  towards  the  close  of  the  experiment,  this 
leing  rendered  necessary  by  the  inabihty  of  the  observer 
mployed  to  take  the  temperatures  at  all  the  points  of 
bservation  in  any  one  day  ;  as  it  was,  each  day's  work 
onsisted  of  150  readings.  The  curves  are,  therefore, 
lerhaps  not  quite  as  representative  as  they  might  have 
leen  had   observations   been   more   frequent.     It   would. 


Fig.  8. 
Dry  and  Wet  Bins. 
Ilaximum,  minimum  and  mean   temperatures,  in  degrees 
Centigrade. 
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perhaps,  have  been  appreciably  better  had  there"  been 
daily  readings  in  each  pipe  at  each  level,  at  any  rate  when 
tlie  temperatures  began  to  rise  rapidly,  but  this  was 
impracticable  under  the  circumstances. 

The  first  temperature  readings  taken  on  Dec.  10th 
showed  a  mean  temperature  of  39-S'  C.  in  the  dry  and 
28-0'  C.  in  the  wet  bin,  a  difference  of  10-9°  C,  due  to 
cooling  by  the  water  and  also  to  evaporation  from  the 
extensive  surface  of  wetted  small  coal  during  the  prolonged 
loading  of  the  bins.  That  it  was  due  to  more  rapid 
spontaneous  heating  of  the  dry  bin  seems  improbable, 
in  view  of  the  slow  speed  of  the  rise  of  temperature 
recorded  immediately  subsequent  to  this  date.  With 
regard  to  the  weather  conditions,  nothing  abnormal  was 
observed  during  this  period. 

When  the  temperature  of  the  coal  in  the  "  dry  "  bin 
began  to  rise,  it  increased  very  rapidly  (precisely  as  in 
the  experiments  of  Fayol)  until  February  13th.  when  at 
8  ft.  from  the  surface  in  the  centre  tube  the  temperature 
was  so  high  as  to  melt  the  solder  connections  of  the 
thermometer  and  char  the  string  that  was  used  for  raising 
and  lowering  it,  thus  causing  the  instrument  to  fall  to  the 
bottom  of  the  tube.  After  the  loss  of  the  thermometer 
a  cord  was  lowered  into  the  tube  and  left  for  a  short  time, 
and  on  being  drawn  up  was  found  to  be  charred  at  a 
point  half-way  through  the  coal,  and  indicated  by  its 
apjjearance  that  the  temperature  was  highest  at  about 
8  ft.  from  the  surface. 

Dry  Bin-. 

Temperature  of  centre  pipe  at  different  levels. 

JANUARY  FEB. 
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In  view  of  this  decisive  result  and  the  inflammable 
nature  of  the  bin  and  its  surroundings,  on  Fob.  13th  it 
was  decided  not  to  risk  a  tire  by  prolonging  the  e.x]>erinicnt. 
The  drv  bin  was  therefore  flooded  with  water  and  unloaded 
as  far  as  was  necessarj-  to  remove  all  the  hot  coal.  Before 
unloading  there  was  no  visible  smoke,  though  there  was 
a  distinct,  but  not  strong,  smell  of  the  gaseous  products 
of  distillation  of  coal.  On  digging  down,  the  heat  seemed 
to  be  cqnfincd  to  a  sjwt  immeiiiateh  in  the  vicinity  of  the 
centre  pipe.  No  visible  amount  of  coking  had  taken 
place,  and  the  bulk  of  the  coal  was  not  to  !«■  distinguished 
bj'  its  appearance  frf)m  fresh  coal.  After  the  lieated  part 
of  the  coal,  and  such  as  fell  in  from  the  sides  during  digging 
down,  amounting  altogether  to  about  one-third  of  the 
whole,  had  been  removed,  the  bin  was  left  to  itself,  and 
showed  no  subsequent  signs  of  heating. 

The  "  wet "  bin  gave  absolutely  no  indications  of 
heating  beyond  the  slight  rises  of  tcmixirature  shown  in 
the  thermometer  records,  and  from  Jan.  27th  there 
was  a  steady  decline  in  the  mean  temperature.  Minor 
variations  of  temperature  at  particidar  points  in  both  bins 
probably  correspond  to  variations  in  ventilation  depending 
on  changes  of  direction  of  the  wind,  &c. 

Two  of  the  most  important  results  noticeable  in  these 
curves  arc  the  great  cooling  effect  of  the  water  on  the  coal 
and  the  relatively  long  period  during  which  the  tempera- 
ture of  the  dry  coal  rises  comparatively  slowly.  It  might 
be  supposed  that  the  effect  of  wetting  the  coal  wa»  confined 
to  reducing  the  initial  temperature  to  such  a  point  that 
heating  was  delayed  till  the  weather  cooled  down.  This, 
however,  is  not  the  case.-  for  the  wet  coal  did  rise  above 
the  initial  temperature  of  the  dry  coal,  and  the  air 
temperature  at  the  close  of  the  experiment  was  practically 
the  same  as  it  had  been  throughout. 

^  The  importance  of  having  the  coal  cool  to  begin  with 
if  a  tire  is  to  be  avoided  say  for  90  days  is  rendei-ed  evident 
by  the  form  of  the  curve  of  rise  of  temperature  in  the  dry 
bin. 


Applicaiions  to  the  phenomena  of  spontaneous  comhiution 
of  cargoes  of  coal. 

If  the  principles  established  ahove  are  correct,  we  should 
erpect  that  liability  to  spontaneous  fires  would  depend  on 
the  following  conditions  : — 

1.  Size  of  cargo.- — The  larger  the  cargo,  the  larger  and 
deeper  the  ship  ;  consequently,  the  pereentage  breakage 
on  loading  will  increase  with  the  size  of  the  ship,  and  the 
size  of  the  heap  of  dust  under  the  hatchways  will  vary 
as  the  fourth  power  of  the  linear  dimensions  of  similar 
ships.  This  is  on  the  assumption  that  all  large  ships  have 
the  same  number  of  hatchways  and  that  the  dust  is 
substantially  produced  by  the  breakage  in  loading  into 
the  ship.  The  Commission  of  1876  drew  attention  to  the 
influence  of  size  of  cargo  on  percentage  of  casualties  in 
tke  following  words,  alluding  to  the  statistics  collected  : 
"  Again  this  return  shows,  to  a  startling  extent,  that  the 
proportion  of  casualties  traceable  to  spontaneous  com- 
bustion increases  pari  pajtsu  with  the  tonnage  of  the 
cargoes.  This  becomes  still  more  apparent  when  the 
European  trade  is  deducted-  The  return  then  shows 
that  there  were,  in  1874  : — 2,109  shipments  with  cargoes 
under  500  tons,  in  which  5  casualties  occurred, — or 
under  J  per  cent.  ;  1501  shipments  with  cargoes  be- 
tween 500  and  1000  tons,  in  which  17  casualties  occurred, 
or  over  1  per  cent.  ;  400  shipments  with  cargoes  between 
1000  and  150O  tons,  in  which  17  casualties  occurred, 
or  .3J  per  cent. :  308  shipments  with  cargoes  between 
1500  and  2000  tons,  in  which  14  casualties  occurrt^l,  or 
over  41  per  cent.  ;  and  77  shipments  with  cargoes  over 
2000  tons,  in  which  7  casualties  occurred,  or  9  i>er  cent. 
The  casualties  in  vessels  bound  to  San  Francisco  were 
the  most  remarkable.  Deducting  vessels  under  500  tons 
(In  which  no  cases  of  spontaneous  combustion  weic 
recorded),  the  return  shows  9  casualties  out  of  54  ship- 
ments. These  also  increase  in  proportion  to  the  tonnage 
of  the  cargoes,  till  we  arrive  at  the  alarming  fact  that 
out  of  the  five  ships  with  cargoes  of  over  2000  tons  sent 
to  San  Francisco  in  1874,  two  suffered." 


The    N.S.W.    Commission    found    a  similar    relation  i 
shown  in  the  following  diagram  : — 

Diagram  Xo.  9. 

Illustrating  Heating  of  Cargoes  in  (classified)  ships  whicl 
sailed  to  American  Ports. 

Years   1888 — 1896. 

Ordinalea :  Percentage  of  Casualties. 

Abscttaoe :    Magnitude  of  Cargoes. 
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2.  The  heap  of  dust  under  the  hatchways  should  be  ti,- 
mo-it  dangerous  place. — Evidence  of  this  was  given  to  th: 
1876  Commission,  and  the  N.S.W.  Commission  failixl  lu 
find  a  single  undoubted  case  of  a  spontaneous  fire  haviug 
occurred  originally  in  any  other  place. 

3.  Slight  i-entilalion  should  be  dangerous. — It  wu 
formerly  the  practice  to  ventilate  coal  cargoes  by  dmuii 
of  air  trunks  running  along  the  bottom  of  the  ship  bekik 
the  coal.  Aii  was  supplied  to  this  system  by  more  or  It- 
elaborate  vertical  shafts,  and  escaped  into  the  cargo  b\ 
lateral  openings  so  as  to  distribute  itself  through  the  co»i 
The  Commission  of  1876  proved  that  in  this  way  th- 
carriage  of  coal  was  made  more  dangerous.  Their  findirj. 
was  as  follows  : — 

"  Of    the    70    ships    that    suffered    in    1874    none  ar 
reported    aa    not    having    been    ventilated,    while   38  t^ 
distinctly   stated    to    have    been    ventilated,    35   of    •■■ 
being    vessels    over    500    tons.     But    the    most    st. 
illastration  is  furnishod  by  the  cases  of  four  vessil- 
'  Euxine,'    'Oliver     Cromwell,'    'Calcutta.'    and    'Oi 
These  ships,  to  which  reference  was  made  by  several  l:  u 
witnesses  who  appeared  before  us,  were  loaded  under  lb. 
tips  at  Newcastle,  at  the  same  time,  with  the  same  co«'. 
and  from  the  same  seam,  sometimes  one  ship  being  ^!    '■ 
the  tip  and  sometimes  another.     Thev  wcrs  each  im- 
from   1500  to  2000  tons  of  coal.     The  'Euxine,'  'Uiivi; 
CVomwcU,'   and   '  Calcutta  '    were   bound    for  Aden  ;    th' 
'  Corah  '     for     Bombay.         The     first     three    ships    wer- 
thoroughly  ventilated  :    the  fourth  was  not  ventilated  a; 
all.     The    '  Euxine,'    '  Oliver    Oomwell,'    and    '  Oloutu 
were  all  totally  lost  from  sjxjntaneous  combustion.     Th' 
'  Corah  '   carried   her  cargo  safely   to   Bombay."     Never 
theless,  if  the  ventilation  had  been  thorough  it  would  h»v( 
kept  the  coal  cool.     An  illustration  of  thi"  is  contained  in 
a  communication   made    to   the   Conimissisn   of   1876  by 
Captain    Henrj-    F.    Scott,   of  Newcastle-on-Tvne.       This 
communication  gives  such  a  good  idea  of  what  a  spon- 
taneous  fire   on    board    a   sailing  ship   means,   and   is  ^' 
evidentl}'  the  narrative  of  a  brave  and  resourceful  mar 
that  it  is  well  worthy  of  quotation.     It  will  also  scrv  ' 
give  an  idea  of  the  subject  to  those  who  have  nm   ' 
fortunate  enough  to  listen  to  many  similar  stories  as  1.41 
have  been  unfokled  before  Royal  Commissions  and  Court- 
of   Inquiry  : — 

"  In  1852  I  took  a  cargo  of  coal  from  Sunderland  !■ 
Madras,  without  ventilators.  After  jms.sing  the  0»pe,  n'^ 
having  been  able  to  take  off  hatches  for  a  considerabl 
time    owing    to    bad  weather,  I  was    alarmed    at  findir.. 
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oke  issuing  from  the  cargo,  with  a  strong  smell  of 
ipient  gas.  In  this  dilemma  a  panic  came  over  my 
iW,  and  they  insisted  on  getting  the  boats  out  and 
!paring  to  leave  the  ship.  Now  as  danger  and  necessity 
en  sharpens  the  wits,  after  looking  at  things  in  all  their 
irings  I  determined  to  try  and  save  ship  and  Ufe 
ewise.  After  a  little  trouble  m  getting  my  men  to 
ond  me  in  my  plans,  we  went  to  work.  Happening  to 
ve  on  board  some  rod  iron,  I  roughly  pointed  a  few  of 
1  bars  and  drove  them  down  into  the  cargo  in  different 
■ections.  Allowing  them  to  remain  awliile,  we  drew  them 
t,  feeling  them  all  their  length  with  the  hand,  marking 
)  hottest  parts  with  chalk.  By  driving  them  down  in 
directions  from  the  main  hatchway,  I  foimd 
it  the  heat  was  all  in  one  place  forming  a  nucleus 
i  about  10  ft.  in  the  lower  hold  and  dkectly 
ider  the  hatchway,  the  bars  driven  diagonally  through 
3  coal  coming  out  quite  cool.  I  then  got  four 
idding-sail  booms  roughly  squared,  and  knocking  down 
Ikheads  and  part  of  bulwarks  to  procure  boards,  we 
ide  a  trunk  about  16  ft.  long,  2i  ft.  square  at  the  upper 
d  and  3^  ft.  at  the  lower,  in   form  of   a  square  cone. 

0  then  dug  down  as  far  as  we  could,  and  placed  the  large 
d  of  the  cone  in  the  hole,  with  a  man  inside,  who  dug 
t  the  coal  from  under  it,  driving  the  cone  down  from 
e  top  as  the  hot  coals  were  sent  up  in  buckets.  After 
tting  down  about  7  ft.  we  came  upon  the  coal  so  hot 
at  the  man  at  the  bottom  could  only  remain  a  short  time, 

■  id  had  to  be  replaced  at  short  intervals,  owmg  to  the 
'eat  heat  and  smoke,  and  putting  his  feet  into  wooden 
!)xe3  which  we  made  to  save  from  burning  them.  We 
')W  found  that  as  fast  as  the  coal  was  cleared  from  the 
)ttom,  the  trunk  crept  down  without  forcing,  owing  lo 
J  conical  shape  and  the  rolling  of  the  vessel.  In  six 
)urs  we  had  it  down  to  the  keelson,  and  by  removing 
;ch  alternate  board  from  the  side  of  the  trunk  at  the 
jttest  part,  we  grubbed  out  great  part  of  the  coal  which 
as  smoking,  and  would  not  have  been  long  before  taking 
■e.  I  then  rigged  a  topmast  studding  sail  as  a  windsail, 
nng  the  foot  of  it  round  the  top  of  the  cone,  and  thus 
ircing  a  strong  current  of  air  down  to  the  bottom  and 
unugh   the   sides   where   the  boards  were  removed,  and 

1  about  24  hours,  on  going  down  our  pit,  we  had  the 
lexpressible  pleasure  of  finding  the  temperature  little 
lOre  than  milk  warm,  and  by  continuing  the  use  of  the 
indsail  all  heat  and  smoke  disappeared,  and  ignition  was 
revented  just  in  time.  On  two  subsequent  occasions  I 
ave  repeated  the  process,  and  always  found  it  successful." 

Captain  Scott  then  goes  on  with  the  most  absolute  good 
lith  and  assurance  to  recommend  his  system  of  thorough 
entilation  as  a  preventive  of  fires  at  sea.  If  the  reader 
jmpares  this  very  direct  opinion,  well  supported  by 
vidence,  with  the  equally  direct  and  opposite  evidence 
dduced  by  the  Royal  Commission,  and  quoted  above, 
nd  if  he  recollects  that  a  large  number  of  equally  credible 
'itnesses,  with  equal  assurance  and  with  equal  good  faith, 
■ere  present  on  both  sides — he  will  possibly  realise  the 
ifiiculty  of  trying  to  arrive  at  a  conclusion  without  a 
Jiowledge  of  the  physics  and  chemLstry  involved.  Indeed, 
athout  the  key  supplied  by  Richters  and  Fayol,  the 
uestion  might  be  fairly  regarded  as  insoluble — and  wag 


so  regarded  by  many  responsible  but  unscientific  people 
for  many  years  after  the  work  of  these  investigators 
had  been  published. 

4.  The  risk  of  a  spontaneous  fire  is  much  greater  when  the 
cargo  ii  loaded  in  summer  than  it  is  when  the  cargo  is  loaded 
in  winter. — ^This  was  first  established  by  the  N.S.W.  Com- 
mission of  1896,  whose  attention  was  directed  from  the 
first  to  an  epidemic  of  casualties  that  had  made  its  appear- 
ance in  the  hot  summer,  1895 — 1896.  Analysis  of  the  data 
clearly  showed  that  spontaneous  fires  were  associated 
with  high  maximum  temperatures,  and  special  experi- 
ments on  a  large  heap  of  slack  showed  that  at  a 
depth  of  from  3—4  in.  from  the  surface  coal  exposed  to 
the  sun  reached  a  temperature  from  20°  to  40°  F.  beyond 
the  recorded  maximum  shade  temperature.  From  1892 
to  1896  inclusive,  the  lowest  maximum  shade  temperature 
recorded  during  the  loading  of  a  cargo  which  afterwards 
fired  was  63°  F.,  and  the  highest  103°  F..  the  average  being 
over  90°  F.  That  such  a  seasonal  variation  in  the  number 
of  casualties  should  occur  under  the  sunny  sky  of  Newcastle, 
N..S.W.,  will  surprise  no  one — but  I  had  not  expected 
that  the  same  thing  would  have  been  noticeable  under 
the  overcast  climate  of  England.  I  was,  however,  anxious 
to  examine  this  point,  and  was  fortunate  enough  to  find, 
in  the  report  of  the  R.C.,  1876,  a  most  magnificent  set  of 
data,  prepared  for  the  use  of  the  Commission  by  Mr. 
R.  Cooper  Rimdell.  These  unrivalled  data,  referring  to 
no  less  than  4898  shipments  and  102  casualties,  are 
tabulated  below,  and  from  them  the  curve  of  percentage 
casualties  which  is  treated  as  a  seasonal  phenomenon  is 
plotted  against  the  mean  temperature  curve — not  for  the 
particular  years  involved,  but  for  the  period  1841 — 1905, 
as  printed  "in  WTiitaker's  Almanack.  Mr.  Rundell's  data 
refer  to  all  fires  in  coal  cargoes,  and  no  doubt  a  few  of 
those  were  not  strictly  spontaneous.  Consequently  it  did 
not  seem  worth  while  to  go  beyond  the  long  period  tem- 
perature curve — especially  as  the  data  refer  to  all  United 
Kingdom  ports. 

Fig.  11. 

Annual cydic  curve  of  casualties  from  analysis  of  489S 

shipments,     by    R.    Cooper    Rundell,     1873-1875.      AU 

United  Kingdom  Ports  of  Loading. 
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■asiialties  from  Fire  or  Heating  for  all  Ports  of  the  United  Kingdom,  and  for  each  month  of  the  year,  expressed  as 
percentages  of  shipments  of  500  tons  of  coal  and  upwards  on  voyages  across  the_  equator  and  through  the  i>uez 
Canal,  prepared  from  R.  Cooper  Rundell's  data  presented  to  the  Royal  Commission  of  18 1 6. 


Year. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 
shipments. 

Total 
casualties. 

S73 

1-941 
0 
0 

0 
0 
0 

0 
0 

1-72 

0 
3-09 
1-06 

2-00 
4-69 
9-43 

4-39 
7-76 
2-45 

2-04 

10-56 

2-45 

4-545 

£-23 
1-27 

3-28 
2-84 
3-30 

0-684 

1-95 

1-02 

0 
0 
0 

0-86 
0 
0 

1506 
1773 
1619 

26 
54 
22 

874 

573 

fotil  shipments  . . 

Total  casualties  .. 

Total  percentage  of 

casualties 

299 

303 

333 

318 

384 

393 

471 

440 

586 

548 

409 

394 

4898 

102 

2 
0-67 

0 
0 

2 
0-57 

4 
1-26 

10 
3-60 

18 
4-58 

24 
5-09 

16 
3-64 

18 
3-07 

7 
1-28 

0 
0 

1 
0-254 

102 
100 

2-08 
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Cases  of  spontaneous  combuslion  of  coal  oti    board    merchant  tessda   rtyislerid    in    the    United    Kingdom  and 
Possessions  Abroad,  reported  to  the  Board  o/  Trade  from  July  1st,  1884,  to  June  30lh,   1907. 
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Total    .. 
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Merchant  vessels  registered  in  British  Possessions  Abroad. 


1884-S 

1885-6 

1886-7 

1887-8 

1888-9 

1889-90 

1890-91 

1891-92 

1892-93 

1893-94 

1894-95 

189.'i-96 

1890-97 

1897-98 

1898-90 

1890-100*. . 

1900-1 

1901-2 

1902-3 

1903-4 

1904-5 

1905-8 

1906-7 

Total 


t 


Total  merchant  vessels  registered  in  the  United  Kingdom  and  British  Possessions  Abroad. 


1884-S 
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1886-7 

1887-8 

1888-9 

1889-90. . . 
1890-91 . . . 
1891-92... 
1892-93... 
1893-94... 
1894-95... 
1895-96... 
1896-97. ., 
1897-98... 
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1902-3 

1903-4 
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1905-6..., 
1906-7..., 
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Coal-laden  missing  vessels  reported  to  the  Board  of  Trade  from  July  \st,  1884,  to  June 

30(A,  1907. 

Year. 

Merchant  vessels  registered  in 
the  United  Kingdom. 

Merchant  vessels  registered  in 
British  Possessions  Abroad. 

Total. 

Sailing. 

Steam. 

Total. 

SaiUng. 

Steam.          Total. 

Sailing. 

Steam. 

Total. 
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82 
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43 

8 
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90 
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t  has  been  a  great  pleasure  to  me  to  discover  this 
jortant  relation  from  the  study  of  data  buried  for  over 
years,  and  to  reflect  that  llr.  Cooper  Rundell's  laborious 
rk  has  at  last  borne  fruit.     An  important  fact  has  thus 

I;  f=tablished,  and  the  pyrites  theory,  also,  is  shown  by 

-r  (lata  alone  to  have  no  practical  bearing  on  the 
mtaneous  heating  of  coal  on  board  ship. 
).  Breakage  of  coal  during  shipment  has  long  been 
•ognised  as  a  possible  contributing  factor  to  spontaneous 
abustion.  No  special  comment  need  be  made  in  view 
the  account  given  above  of  the  theory  of  heating — except 
it  the  general  opinion  appears  to  be  justified.  The 
mmission  of  1876  devoted  much  time  and  trouble  to 
'i  examination  of  the  system  of  loading  in  vogue  in 
igland  at  the  time,  but  could  only  point  out  that  all 
*9e  systems,    whether  tips,  crane.^  or  spout-s,  gave  rise 

breakage.  .Since  that  time  the  Lewis  and  Hunter 
item  of  loading  has  been  established  at  Cardiff,  whereby 

immense  improvement  in  regard  to  prevention  of 
sakage  has  been  brought  about.  In  other  systems 
e  coal  is  allowed  to  fall  at  least  from  the  combings  of 
e  hatch,  but  in  the  Lewis  and  Hunter  system  the  coal 
first  transferred  from  the  truck  to  a  loading  box  and 
is  box  is  then  lowered  down  the  hatchway  till  it  reaches 
e  bottom  of  the  ship,  or  top  of  the  cargo,  when  the  coal 
ns  out  practically  without  breakage.  I  examined  this 
stem  in  1898,  and  in  my  ignorance  had  expected  to  find 
at  it  would  have  been  used  primarily  in  loading  sailing 
.ssels  to  diminish  the  risk  of  spontaneous  heating  by 
inimising  the  cause.  It  turned  out,  however,  that  the 
vantages  of  relatively  unbroken  coal  had  been  so 
ipreciated  by  the  consignees  that  the  Lewis  and  Hunter 
anes  were  kept  fully  occujiied  m  supplying  the  more 
iportant  customers,  i.e.,  the  steamship  companies,  who 
port  coal  laigcly  for  re-coaling  purposes,  and  the  unfor- 
.  nate  sailing  ships  wore  at  that  time  (however  it  may  be 
.iw)  still  loaded  from  old-fashioned  appliances.  The 
■St  of  installation  of  the  Lewis  and  Hunter  system  is, 
iwever  necessarily  large,  and  I  thought  at  one  time 
at  the  same  result  might  be  achieved  by  ordinary 
anes  lifting  railway  trucks  and  lowering  them  through 
e  hatchways  before  discharging.  It  appears,  however, 
at  large  hatchways  are  not  tolerated  at  Lloyds  on 
count  of  the  structural  weakening  of  the  ship,"  which, 

the  absence  of  special  precautions,  would  no  doubt 
suit.  It  should  not  be  beyond  the  resources  of  cngineer- 
E  to  get  over  this  difficulty,  however — the  trouble  would 
■me  in  the  interregnum  wliile  ships  with  small  hatchways 
ill  had  to  be  loaded,  and  the  propo.sal  must,  I  suppose, 
■  regarded  as  an  unpractical  idea. 
It  is  worth  noting  that  the  effect  of  breakage  during 


loading  may  be  more  serious  with  some  coals  than  with 
others.  Thus  a  witness  before  the  1876  Commission 
mentioned  that  some  Welsh  coals  when  broken  by  a  fall 
fell  into  more  or  less  cubical  fragments,  while  other  kinds 
of  coal  broke  irregularly  and  made  more  dust.  If  these 
coals  had  the  same  inflammability  to  start  with,  the 
second  kind  would  naturally  be  more  dangerous  than  the 
first. 

No  account  of  spontaneous  heating  of  coal  on  board 
ship  would  be  complete  without  a  reference  to  the  subject 
of  gas  explosions.  An  explosion  is  often  a  consequence 
of  spontaneous  heating  of  a  cargo  of  coal,  and  is  sometimes 
the  first  indication  a  captain  gets  that  his  cargo  has  heated. 
The  cause,  of  course,  is  the  low  temperature  distillation 
going  on,  at,  and  around,  the  centre  of  heating,  and  the 
gas  generated  is  usually  almost  or  quite  colourless.  In 
a  case  of  which  I  ha\'e  had  personal  experience  the  scent 
of  the  gas  was  between  that  of  benzene  and  paraffin  oil — 
an  odour  which  is  easily  recognisable  once  it  has  been 
smelt — it  is  not  at  all  like  that  of  town  gas.  As  heating 
progresses  the  distillation  products  become  visible,  and  in 
this  case  an  actual  outbreak  of  fire  can  only  be  a  matter 
of  a  few  hours.  Carbon  monoxide  is  probably  always  a 
constituent  of  the  gas  evolved  from  the  hot  coal  and  cases 
of  poisoning  have  been  reported,  but  none  have  come 
under  my  personal  notice — at  least  in  so  far  as  coal  cargoes 
are  concerned.  The  gases  coming  from  a  spontaneous 
fire  in  a  mine  examined  by  me  showed  0-2  per  cent.  CO 
— a  quantity  which  could  not  be  breathed  with  impunity 
for  more  than  a  short  time,  say,  half  an  hour.  The  danger 
of  explosion  has  in  the  past  been  aggravated  by  the  habit 
of  battening  down  when  a  smell  of  gas  is  first  perceived, 
in  the  hope — I  believe  almost  if  nut  quite  universally 
illusory — of  cutting  off  all  access  of  air  to  the  cargo.  Having 
in  view  the  fact  that  the  explosion  of  weak  mixtures 
probably  gives  rise  to  pressures  of  less  than  100  lb.  sq.  in. 
(Mond  gas  uncompressed  is  said  to  have  a  maximum 
explosion  pressure  of  60—70  lb.  per  sq.  in.),  it  is  wonderful 
what  destruction  can  be  brought  about  on  ship  board  by 
such  explosions.  On  the  whole,  if  the  cargo  heats,  I 
think  it  is  better  to  be  sure  that  the  surface  ventilation 
is  adequate  by  removing  the  hatches,  than  to  try  to  keep 
all  air  from  the  coal,  though,  of  course,  if  the  latter  could 
really  be  done  the  fire  would  eventually  go  out,  as  in 
Fayol's  experiment  with  the  bell. 

in  addition  to  explosions  from  gases  due  to  heating 
of  the  cargo,  coal  shippers  have  had  much  trouble  from 
explosions  occurring  within  a  few  days  of  the  loading  of 
the  cargo.  In  these  cases  the  cause  is  to  be  found  in  the 
spontaneous  evolution  of  Marsh  gas  by  newly  mined  coal. 
Two    such    explosions   in    Svdney    Harbour    came    under 
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my  notice,  and  in  one  case  I  was  able  to  visit  the  ship  1 
within  a  few  hours  of  the  disnstor.  The  effects  were 
exactly  siich  as  might  have  been  expected,  the  deck 
had  been  buret  upwards  and  the  deck  tittings  destroyed — 
the  ship  was  in  fact  completely  disabled.  An  efficient 
system  of  ventilation  of  the  space  between  the  cargo  and 
the  deck,  by  wiiulsails  if  necessary,  will  of  cuuree  entirely 
get  over  the  risk  of  explosion  froui  ne»ly-»on  coal. 

Through  the  kindness  of  .\lr.  S.  Bullock,  Superintendent 
for  Wrecks  at  the  Board  of  Trade,  I  am  able  to  bring  the 
statistics  of  the  subject  of  casualties  through  spontaneous 
heating  up  to  date  in  the  following  tabular  statement, 
which  1  owe  entirely  to  Mr.  Bullock  1  should  have  been 
glad  to  have  licen  able  to  .sift  the  data  so  ns  to  u.-iccrtain 
whether  there  has  really  been  a  diminution  in  the  j>er- 
centago  number  of  spontaneous  tires  on  sailing  ships  in 
recent  years,  or  whether,  as  I  suspect,  the  apparent 
reduction  is  largely  an  expression  of  the  increased  use 
of  steamers  as  colliei-s.  The  steamer,  of  course,  owes  its 
comparative  immunity  to  the  fact  that  it  generally 
completes  its  voyage  within  the  incubation  period  of  a 
spontaneous  tiro. 

Prevention  of  spontaneous  fires. 

The  Second  New  South  Wales  Commission  made  the 
following  recommendation  : — '"  Having  in  view  the  fact 
that  cases  of  spontaneous  heating  invariably  occur  in 
the  heap  of  small  coal  under  the  hatchways,  and  in  the 
light  of  the  foregoing  conclusive  result,  we  recommend 
that  where  largo  ships  are  being  loaded  during  warm 
weather  (say,  when  the  tempeiaturo  of  the  air  is  90°  F. 
or  over)  a  hose  should  be  played  down  the  hatchway  so 
as  to  wet,  at  all  events,  the  coal  which  collects  at  that 
spot." 

This  recommendation  was  made  with  full  knowledge  of 
the  theory  of  the  matter  and  with  the  results  of  a  large, 
costly  and  conclusive  e.xperimcnt  before  the  Commissioners ; 
and  everything  goes  to  show  that  a  cargo  thus  treated 
would  be  absolutely  safe,  if  not  for  ever,  still  for  a 
much  longer  period  than  is  occupied  by  any  ordinary 
voyage.  In  the  year  1900  1  ascertained  that  at  Cardiff 
it  is  not  unusual  to  spray  the  coal  during  loading,  in 
exceptionally  dry  weather,  to  lay  the  dust  a  little — a 
system  good  so  far  as  it  goes,  but  one  which  gives  no  security 
that  the  dangerous  part  of  the  cargo  under  the  hatches 
is  really  wet  enough.  Jlr.  Bullock's  tigures  clearly  show 
that  from  one  cause  or  another  spontaneous  (ires  on  board 
ship  are  now  much  less  frc(|uent  than  they  used  to  be, 
but  1  consider  that  with  our  present  knowledge  of  the 
subject,  there  should  bo  no  sjjontaneous  heating  of  cargoes 
at  all.  The  means  to  be  adopted  are  simple.  In  the 
6rst  place  if  the  weather  is  cold  during  the  time  the  coal 
is  in  transit,  and  being  loaded,  no  special  precautions 
appear  to  be  necessary  except  in  regard  to  surface 
ventilation.  If  the  weather  is  warm,  and  particularly 
if  it  is  sunny,  and  if  the  coal  has  been  King  in  trucks 
exposed  to  the  sun.  the  hcaj)  of  small  coal  and  dust  under 
the  hatchways  should  be  attended  to.  One  way  would 
be  to  dig  out  the  heap  under  the  hatchways  and  distribute 
the  coal  over  the  rest  of  the  cargo,  re))lacing  it  by  larger 
coal,  as  has  occasionally  been  done.  The  objection  to 
this  would  bo  the  cost.  From  measurement  of  some 
drawings  I  estimate  that  about  one-tiftcenth  of  the  cargo 
might  have  to  be  retrimmed.  If  we  consider  a  cargo 
of  2000  tons,  this  means  the  rcstowing  of  al)out  130  tons. 
This  could  not  cost  more  than  about  lid.  per  ton  for  labour, 
or  £3  fls.,  to  which  would  bo  added  possible  charges  for 
demurrage — which  I  am  not  in  a  position  to  estimate. 
Instead  of  delaying  a  ship  under  the  cranes  or  tips  (which 
would  have  tk.o  advantage  that  when  the  hatches  were 
dug  out  the  holes  could  be  tilled  in  direct  from  the  loading 
appliances),  it  might  be  preferred  to  do  the  tilling  in  from 
the  rest  of  the  cargo,  though  this  could  hardly  bo  done 
conveniently  if  the  ship  was  well  loaded.  In  this  case 
the  labour  charge  would  bo  higher,  perhaps  double  the 
figure  given  abore. 

A  more  certain  and  less  laborious  ]»recnution  would  Iw 
the  a.lnption  of  the  reconiniendation  of  the  second  X.S.W. 
Commission  to  wet  the  heap  of  tines  under  the  hatchway. 
I  have  shown  that  such  a  mixture  is  thoroughly  wetted 


if  it  carries  10  per  cent,  of  water.  The  coal  probabh 
would  carry  2  or  3  jier  cent,  of  water  on  an  average  ii 
any  case,  so  we  may  reckon  that  about  onc-lifteenth  o 
the  cargo  would  have  to  carry  8  ]t'^r  cent,  excess  water 
This  is  an  increase  of  weight  of  about  J  jier  cent.  ealcuUt<\ 
on  the  whole  cargo,  and  I  l)elieve  the  estimate  to  be  above 
rather  than  under  the  mark.  -As  to  the  means  of  carryiiii 
out  the  ilistribution  of  water,  it  would  l)e  a  simple  inatti- 
to  arrange  a  Koerting's  S])ray  noz/.le  to  play  down  111, 
hatchway  during  the  loading,  and  the  delivery  of  watt- 
could  lie  easily  adjusted  till  the  coal  was  obst^rvcd  to  !» 
thoroughly  wetted  where  it  needeil  to  l)e  wet.  A  slil 
sin\]p|ir  ]ilan  would  be  to  linish  the  trimming  by  leaTini;  i 
(le))rc.ssion  in  the  surface  of  the  cargo  under  the  hatchway: 
and  ))ourlng  in  water — .salt  or  frcsh^lill  the  caloulatn 
amount,  up  to  J  per  cent,  of  the  weight  of  the  c»r){i. 
but  possibly  only  j  j>er  cent.,  had  been  added  and  allown 
to  soak  down. 

I  regret  that  I  have  only  estimates  to  offer  iostetd  o 
actual  measurements  of  the  water  required,  but  I  h«vi 
had  no  opportunity  of  late  years  of  ex|Krimentinj[  oi 
whole  cargoes.  Anyone  wishing  to  comjilete  the  suhjec 
and  in  a  position  to  measure  the  water  required  woiil 
be  doing  a  gO(xi  service  by  publishing  the  result  of  ■■ 
few  ex|)eriments.  I  hojx*  to  live  long  enough  to  s«'e  th- 
occurrence  of  a  spontaneous  tire  at  sea  regarded  nillii 
as  the  result  of  culpable  negligence  than  as  the  kuid  o 
misfortime  dclined  in  bills  of  lading  as  "  The  act  of  God." 

DlSCUSSlOS. 

The  Cii.iTRM.\N  said  that  the  subject-matter  of  the  pap 
was  exceedingly  important  regarded  from  either  th. 
humanitarian,  economical,  or  scientific  points  rf  \ 
The  author's  references  to  coal  matters  having  ■ 
to  the  shipping  trade  were  most  interesting.  ai..i  ,■,. 
would  Uke  to  know  what  were  his  experiences  in  eo«l 
mines.  In  the  Chairman's  opinion,  sulphur  did  not  hav^ 
much  to  do  with  the  sjiontaneous  combustion  of  c<ial 
and  coal  which  readily  lirid  was  thick  coal  which  contaim- 
less  stdphur.  Spontaneous  combustion  was  said  to  b 
more  usual  in  mines  in  which  the  coal  was  grouin 
exceedingly  line.  On  that  account  it  was  more  rcadil; 
oxidised,  anti  spontaneous  combustion  soon  occiimil 
He  had  seen  it  recorded  that  ferrous  sulphate  was  ealrnUtci 
to   produce   combustion   by   catalytic   action. 

Mr.    A.    E.    Tl'CKEB   pointed   out   that   in    some    eo"! 
3ul])hur   did   not  exist   entirely   as   pyrites,   and   li'    ' 
known  a  case  of  coal,  which  came  from  China,  cim' 
li     per  cent,  of  sulph\ir  which  was  entirely  in  the  uh,,, 
bined    form.      Wlictbcr    the    question    of    the   state   o(  f 
comliiimtion  of  s\dphur  in  coal  atlcctid  the  general  imint 
spontaneity  of  combustion  was  a  matter  upon  wliirh  I 
would   like   some  expression.     If,   as  was  suggested,  il 
liability  to  combustion  was  due  to  the  high  |M'rcciit u. 
hydrogen  present    it   occurred   to  him   that   the   [T'  -  i 
of  sulphur  existing  in  other  forms  of  pyrites  might  biu-i 
about     the    same    result.     The    matter    of    spontaneou 
conil)usIion  had  been  brought  .■'ai'.ly  home  to  them  in  th' 
Birmingham   district   in   connection   with   the   II  . 
Colliery,  where,    by   reason    of   the    ijecidiarly   (;•  ■ 
formation,  the  seams  of  coal  were  particularly  liabk 
slip,  with  the  accompanying  generation  of  heat. 

Dr.  R.  S.  JIoKRELL  said  a  question  which  was  of  inten? 
to  him  was  deterioration  of  coal  when  it  was  storrd 
What  were  the  best  conditions  for  the  jireservation  o 
coal,  in  resjicet  of  the  retention  of  its  calorific  v«lii' 
under  varying  conditions  of  ten\iierature  and  moisture  ■ 
Mr.  Thielfali..  in  reply,  said  the  Ix-st  metli 
was  to  keep  the  coal  in  such  a  condition  that  it  would  i 
heat,  and  that  was  achieved  by  keeping  it  at  a  mmininn 
thickness  which  could  be  determined  by  trials.  Il 
Favol's  coal  it  was  necessary  to  have  it  k'.ss  than  4  ni 
deep,  while  in  .Australia  slacks  twelve  ft.  high,  of  NewcMtl 
coal,  rarely  heated  ;  but  stacks  of  -'0  ft.  always  heited 
So  nuicli  <le]iended,  of  course,  upon  the  climate.  Will 
regard  to  the  <piestion  of  sulphur,  that  had  t>een  a  boff, 
for  many  years,  and  he  wiinti'd  to  lay  it  that  evCTunp 
If  they  would  nilcct  on  the  fact  that  in  ships  no  fire  w« 
ever  started  except  under  the  hatchway,  they  would  «e 
that  the  presence  of  pyrites  did  not  throw  any  light  oi 
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;   question  of  the  cause  of  the  fire.     If  the  fire  took 

)  ;e  anywhere  else  in  the  ship  there  might  be  a  question. 

tfto  the  possibility  of  sulphur  becoming  separated  from 

jitcs,  the  sulphur  did  separate,  but  not  till  the  pyrites 

heated  to  400°  C,  under  which  temperature  the  coal 

led  no  assistance  whatever.     On   the   subject   of  the 

1  'itaneous  heating  of  coal  in  mines,  he  would  be  glad 

,  further    information    from    anybody    who    had    such 

ivlr.lge   at   first  hand.     He   liad   investigate<l   several 

:,  lint  nothing  compared  with  the  number  of  fires  in 

is.  and  in  those  eases  the  tires  in  the  mines  had  all 

[  111  dry  places.     He  Icnew  of  no  fires  having  started 

I  ilaiiip  place  in  a  mine.      He  should  be  glad  to  hear 

.  me. 

It.  Tucker  asked  whether  the  author  had  known  a 

Els  of   spontaneous    combustion    in    ships   arising  from 

[iBnt  fuel,  and   whether  the  conditions  of  manufacture 

rjpatent  fuel  prevented  such  combustion  ? 

|lr.  JoHKS  said  with  regard  to  coal  used  in  the  manu- 

hiu'e  of  gas,   his  experience   was  that  the   value   was 

treased  if  the  coal  was  stored  for  any  length  of  time. 

I  gasworks    it    was  necessary  to  store  large  quantities 

( !oal  in  order  to  tide  over  periods  of  strikes  or  shortages 

t  supply.     He  instanced  a  case  in  wliich  a  quantity  of 

til.  having  been  stocked  for  2  or  3  years,  gave  a  retui'n 

I  KKX)  c.  ft.  per  ton  instead  of  10,200  c.  ft.     The   calorific 

Miie    was    also    considerably    reduced.       Gss    engineers 

hi  the  view  that  the  longer  coal  was  stored  the  less 

(\ntity  of  gas  was  to  be  expected  from  it.     The  heating 

]  per  of  coal  was  similarly  affected. 

h.  H.  L.   Heathcote  asked  what  bearing  the  tem- 

I  ature  of  the  air  at  the  time  the  coal  was  loaded  had 

ijn  the  frequency  of  the  fires.     He  would  like  to  know 

'sther  humidity  had  any  effect. 

It.    Threlfall,  further  replying,  said  it  made  little 

r  crence  to  the  coal  whether  it  was    stored  3  ft.   deep 

,:his  coimtry.    But  at  10  ft.  it  was  rather  a  question. 

1:  felt  that  )0  ft.  would   be  about  the  limit  coal  would 

f:^  without  deterioration.     The  varying  experience  may 

iie  been   due  to  the  circumstance  that  different  sorts 

[):oal  were  stored.     There  were  many  varieties  of  coal. 


and  the  difference  between  some  of  them  was  very  pro- 
nounced, so  that  without  further  explanation  he  saw'no 
reason  for  thinking  that  the  experiences  mentioned  weie 
contradictory.  He  did  not  think  he  had  ever  come 
across  an  instance  of  the  firing  of  a  cargo  of  patent  fuel. 
The  spontaneous  heating  of  patent  fuel  could  not  be  a 
very  common  thing  if  it  happened  at  all.  He  did  not 
think  that  the  j«rcentage  of  water  composition  of  the 
coal  loaded  into  a  ship  would  be  materially  affected  bv 
the  humidity  of  the  air  at  the  time  the  coal  was  loaded. 
In  dry  weather  it  might  be  a  little  l)it  dryer,  and  in  dan.ji 
weather  a  little  bit  dami)er,  but  the  main  cause  of  difference 
in  the  quantity  of  water  would  depend  upon  the  amount 
of  water  naturally  existing  in  the  coal  in  the  mine  and  not 
in  the  air.  The  rainfall  while  the  coal  is  in  transit  must 
also  be  considered.  Moreover  Richters  Inul  shown  tha' 
it  made  no  difference  whether  the  air  was  dry  or  moist. 
Fayol  hafi  made  the  same  ex)>eriment,  and  personally, 
in  view  of  these  experiments,  he  had  not  thought  it  worth 
while  to  consider  the  effect  of  humidity  in  producing 
spontaneous  lire  ;  nor  did  he  think  it  had  any  kind  of 
comparison  with  the  effect — the  greater  effect — exercisid 
by  the  water  wliich  was  normally  present  in  the  coal  as 
it  was  raised  from  the  mine,  and  on  the  rain  which  fell 
upon  it  on  its  way  to  the  ship. 


London    Section. 


Meeting  held  at  Burlington  House  on  Monday,  May  3rd, 
1909. 


MB.  E.  GKANT  HOOPEE  TS  THE  CHAIK. 


A   NEW   REFRACTOMETER. 

BY    DE.    J.   LEWKOWITSCH. 
The    construction    of    the    new    refractometer    (shown 
in  Fig.)  made    by  Hans  Heele.  Berlin,*  is  based  on  the 

•  The  English  representati^'  e  \s   Mr.    P.   Heele,   34,   Drayton 
Gardens,  West  Ealing,  W."  . 
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[July  31,  Itot. 


Kohlransch-Abbe   method   of   determining  the   angle  at 

which  the  hmiting  ray,  eutiring  the  object  under  obser- 
vation at  grazing  incidence,  emerges  from  a  cylinder 
quadrant  made  of  Frcnch  (lint  glass  of  high  refracting 
power.  The  detailed  directions  for  the  construction 
of  the  optical  poi-tions  of  the  instrument  were  furnishe^l 
by  Professor  Hiirliuid  of  Brussels.  It  will  be  not<'d  that 
the  refractonieter  resembles  tlie  I'ulfrich  refractouieter 
(See  Chemical  Technology  and  Analysis  of  tjils,  Fats 
and  VVa.xe.s.  4tli  Kd.,  Vol.  1..  p.  2">3).  but  it  differs  from 
it  in  that  essential  point,  that  instead  of  the  rectangular 
prism  of  the  I'ulfrich  instrument,  a  cylinder  qua<lranl  is 
eniployinl. 

The  object  to  be  examined  is  placed  on  the  polishi'd 
horizontal  surface  of  the  quadrant.  As  will  be  seen  from 
the  illustration,  tile  light  falls  into  tlie  substance  under 
grazing  incidence,  and  the  l.miting  ray,  after  emerging 
fi"om  the  cylinder  quadrant,  passes  through  a  concave 
cylinder  segment  (nia^le  of  the  same  highly  refractive 
glass  as  the  cylinder  <|ua<lrant,  and  of  the  same  radius) 
in  the  telescoix'  and  thence  into  tiie  eye  of  the  observer. 
The  angle  is  reati  off  an  are  which  is  divi<le<l  into  one- 
quarter  degrees  ( lu  minutes):  by  using  the  "vernier," 
single  minutes  can  be  rea<l  off  without  any  difficulty. 
In  order  to  obtain  still  greater  accuracy,  a  micrometer 
screw  is  provided,  the  drum  of  «hieh  is  divided  into 
SO  divisions.  As  one  total  revolution  uf  the  drum  corre- 
sponds to  15' or  900",  one  division  corresponds  to  18";  this 
forms  the  limit  of  accuracy  obtainable  with  this  apparatus. 
From  the  observed  angle,  i,  and  the  known  refractive  index, 
N,  of  the  cylinder  quadrant,  the  refractive  inde.x,  »,  of  the 
substance  under  observation  is  found  with  the  aid  of  the 
formula.  n=N.sin  i. 

In  ortler  to  obviate  calculations,  there  is  furnished 
together  with  the  apparatus  a  table  in  which  the  refractive 
inuice.-i,  n,  arc  calculated  out  from  10  to  10  minutes 
for  all  the  angles  between  34"  44'  30"  and  S7°.  for  the  .sodium 
line  D.  For  any  other  wave  length  the  refractive  index 
must  be  calculated  ;  for  this  purpose  the  values  of  .V 
for  the  rays  A',  C,  D,  F,  U'  are  given  in  the  table.  Thus 
all  refractive  indices  between  I  and  1-733  can  be  observed. 
(For  higher  refractions  it  would,  of  course,  be  necessary 
to  use  a  cylinder  quadrant,  etc.,  of  still  higher  refractive 
power).  The  instrument  is  so  adjusted  that  the  angle 
for  air  is  34°  44'  30".  This  is  of  great  iniportance,  inas- 
much as  it  enables  the  operator  to  determine  the  zero 
point,  as  it  were,  of  the  instrument  at  any  time. 

To  observe  the  refractive  index,  a  sodium  lamp  or  any 
other  monochromatic  light  is  thrown  from  a  distance  of  12  to 
16  inches  through  the  rectangular  jirism  on  to  the  object 
under  observation.  By  turning  the  rectangular  prism 
downwards  and  sparking  the  hydrogen  tube  provided 
(see  Fig.),  the  refraction  for  the  hydrogen  line  can  be 
observed,  and  by  thus  changing  the  .source  of  light  the 
disiH>r»ion  can  be  measured  rapidlj-,  as  it  is  only  necessary 
to  turn  the  micrometer  drum,  until  the  dividing  line 
between  the  dark  and  the  illuminated  fields  jmsses  again 
through  the  centre  of  the  spider  web  in   the  telescope. 


This  dividing  line  is  more  sharf^y  defined  and  is  Iw 

curved  than  is  the  case  in  other  instruments.  Therefon 
the  angle  can  be  a<ljusted  with  greater  accuracy  than  is  I li 
case  in  similar  instruments.  This,  together  w  ith  the  Vfiil 
range  of  angles  than  can  be  obscrv-ed,  and  coupled  wit 
the  fact,  already  mentioned  above,  that  the  zero  can  li 
1  heckiil  without  any  difficulty  in  the  shortest  time,  coi 
slitut<'S  the  eliief  features  of  the  new  instrument. 

Ina.smuch  lui  the  refractive  indices  of  solid,  liquid,  an 
^as<'Oiis  substances  can  be  iiet<'rminetl  with  this  instnituetr 
it  may  be  tenued  a  universal  nfraetometcr. 

In  order  to  make  observations  at  any  desired  tenlpe^«t^l^ 
the  quadrant  is  surrounded  with  a  water  jacket  11 
.Solid  substances  arc  examine<l  by  placing  the  itistrumet 
on  the  horizontal  face  of  the  cylinder  quailrant.  K* 
the  observation  of  liquid  substances,  at  lirst  an  o\>f 
trough  (open  tjoth  at  top  and  bottom)  was  providn 
This  trough  was  to  be  fitted  to  the  horizontal  face  of  tli 
cylinder  of  the  quadrant  by  means  of  wool  wax  and  tli 
licpiid  was  then  poured  into  the  trough.  The  Uqui 
coulil  be  brfuight  to  the  desiretl  temiMrafurc  by  means  of 
heating  apparatus,  (i,  similar  to  the  one  supplied  with  th 
I'ulfricli  rcfractometer  (ep.  Chemical  Technology  au 
.Xnalysis  of  (Jils,  Fats,  and  Waxes,  4th  Ed.,  Vol.  1.'.  2.')H 
The  fixing  of  the  trough,  however,  did  not  prove  sativfaclur 
in  my  own  practice,  and  at  my  suggestion  the  constnictii 
of  the  trough  has  been  altered  in  the  following  nmrin' 
The  bottom  edecs  of  the  four  vertical  side  plat<-i  nf  t: 
trough  are  hevelle<l,  so  that  the  loose  bottom  plate.  * !, 
is  also  bevelled  off  at  its  edges,  closes  the  trough  tiithil' 
especially  if  a  slight  pressure  is  applied  by  means  c.i  rl;i 
fixed  on  the  jacket  of  the  trough.  It  is,  of  coiir" 
necessary  to  place  between  the  bottom  of  thi'  tm'ii; 
and  the  horizontal  face  of  the  cylinder  quadrant  i  ' 
of  a  higher  refracting  power  than  that  under  obsi  i 
For  litpiids.  a  differential  trough  (suggested  many  yii 
ago  by  (Jstwald)  may  be  used,  so  that  two  li<|uids  can  I 
observed  simultaneously  and  the  differences  ol  ili. 
refractive  and  dispersive  powers  can  be  measured  ■! 

Of    late    years    the    butyro-refractomctcr    has    1,1 
ground  in  chemical  laboratories  for  the  examination 
oils   and    fats,    and    a   comparison    between    the   buty 
rcfractometer  and   the   new   refractonieter  will  natumli 
suggest  itself.     WHien   instituting   such  a  compari'«ii\. 
must   not   be   forgotten    that   the    present   instrumctil 
a    universal    one,    whereas    the    butyro-refractomctcr 
specially  constructed  for  the  examination  of  butter  (a 
Hence  in  the  latter  case  the  critical  line  of  total  ri'flecti 
is  achromatised  (cpr.  Ibi-I..  Vol.  I.,  p.  2.50),  and  the  1) 
dividing  the  dark  and  iUiiminated  fields  ap|)eapi  >  "1 
less.     If  other  fats  or  oils  are  observed  in  tlu'   '  •■ 
rcfractometer,    the    dividing    line    is     always     ■    ' 

whereby  the  exact  reading  becomes  .somewhat  y 

in  so  far  that  a  lesser  refraction  than  one  "  dejjr.  ■ 
only  be  estimated.     Even  after  applying  the  micruui- ' 
suggested  by  F.  Ixiwe  {Ibid.,  p.  2.'>0)  the  acouracy  rani 
be  extended  to  more  than  several  tenths  of  a  "iIl'" 
The  following  table  will  show  that  with  ihe  new  !•  •■  < 


New  Ktractometer. 


SutMtance. 


Sledium  1 


For  D  line. 


ButyTo-refractometer. 
'  Degrees."  ,  Calculated. 


Water* 

Tung  oil*    

Sola  oil    

Maize  oil  

Cotl^inseed  oil    

Rape  oil    

.\raclii9  oil    

olive  oil    

Castor  oil    

Ncats  foot  oil    

Cod  liver  oil 

Wlialu  oil    

Thyme  oil  • 

\Vint«riireen  oil*    

Koaiii  oil  '(contalnInK  rosin  aclda) 
Kotiiii  oil*  (tree  from  rosin  aclda)  . 


Wlntergreon  Oil  49* 

sr 

61' 
67" 
67» 
&7° 
S7" 
S7- 
B7° 
&7' 
67* 


M' 

Carbon  bbulplilde  61° 
91° 
•1' 


34' =  1-335  88 
59'  =  l-51943 
.11' =  1-48025 
15'  =  l-47eg3 
20' =  1-47721 
IB' =  1-47995 
4'  =1-47878 
4'  =1-47278 
SB' =  1-4821 5 
r  =1-4719.1 
38'=  1-48215 
28'=  1-47804 


45'  =  1-50017 
16'=  1-68846 
8'  =1-63676 
60'  =  l-646t6 


S2° 

76* 

76" 

76* 

70 

70' 

84° 

67'' 

84* 

77" 


1-4794 

1-47690 

1-47690 

l-47t«0 

I -4713 

1-47S* 

1-4S07 

1-4706 

1-4II0T 

1-47U 


*  In  this 


tiip  butyn>-refractoniet4>r  Is  luelesii. 
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ter  (which  shares  of  course  this  advantage  with  other 
iBting  refractometers)  differences  are  easily  ascertained 
joh  would   escape   when   using  a  butyro-rofractoraeter 

the  old  construction  (without  a  micrometer),  as  was 
ne  for  the  observation.s  given  below.     It  should  further 

pointed  out  that  dupUcate  observations  with  the  new 
ractometer  agree  down  to  a  minute.  Moreover,  it 
luld  be  borne  in  mind  that  even  in  fat  and  oil  analysis 
s  range  of  the  butyro-refractometer  is  restricted,  for 
lin  oil  and  tung  oil  fall  outside  its  limits.  Therefore, 
ler  refractometers  must  be  used  side  liy  side  with 
butyro-refractomet«r,  and  for  such  purposes  the 
■sent  ref ractometer  can  be  recommended. 
The   observations   in   the   new   instrument   require,    of 

rse,   more   substance   than   with   the   butyro-refra<do- 

ter  and   its  congeners.     As  regards  rapidity  of   work 

may,  however,  be  stated  that  by  using  a  number  of 
mghs  the   number  of  observations  that  can   be  made 

a  given  time  can  also  be  very  large.     1  append  a  list 

comparative   ob.servation8   made. 

The  last  two  observations  would  suggest  the  applica- 
lii  of  the  refractometer  tor  the  examination  of  the 
fcrent  commercial  brands  of  rosin  (colophony)  in  tlie 

id  state. 

Discussion. 

The  Chairman  enquired  the  cost  of  this  instrument. 

appeared    to    have    considerable    resemblance    to    the 

lilfrich    refractometer,    and    he    desired    to    ask    what 

Te   the   special   advantages   po.ssessed    by   this   instru- 

pnt  over  the  Pulfrich.     Was  there  greater  convenience 

I   reading  '!     Everyone    who    had    experience    of    the 

(jinary   butyro-refractometer    would    agree    that   when 

led  for  other  substances  than  butter  fat  the   readings 

^re  not  quite  sharp.     The  new  instrument  he  gathered 

,13  of  more  general  application,  and  gave  closer  readings. 

Mr.  E.   R.   Bolton   thought  that  the  butyro-refracto- 

jster  had  hardly  had  fidl  justice  done  to  it.     The  divisions 

y  the  scale  were  now  divided  into  tenths  by  a  micro- 

pter  screw.     The  line  could   be  made  clear  and  sharp 

'.■  using  sodium   light   and   also   reducing   the   aperture 

the  bottom  of  the  instrument  by  in.serting  a  strip  of 

d.     Under    those    conditions    there    was    no    difficulty 

obtaining    any    number    of    consecutive    readings    to 

e- tenth. 

Dr.   Lewkowitsoh,   in   reply,    said    the   disadvantage 

having  to  use  a  larger  quantity  of  liquid  than  in  the 

tyro-refractomcter  was  obvious  ;    but  at  a  very  little 

ditional  expense  a  number  of  the  glass  troughs  might 

obtained  ;     in   the    Fery    refractometer   the   quantity 

,  liquid  used  was  still  greater,  and  the  washing  out  of 

1^  trough  caused   much  more  inconvenience.     He  held 

I  brief  for  this  instrument,  but  simply  brought  it  forward 

I  a  new   apjmratus,   offering  certain   advantages.     The 

|rt  was  about  £30.     The  principal  advantage  over  the 

ilfrich   instrument    was    that   the    dividing-line     could 

more  easily   fixed.     With   regard   to   the   micrometer 

■ew  of    the  butyro-refractometer,  he   would   defy  any- 

dy  to   read   accurately   tenths  of  degrees.     Of  course, 

,e   butyro-refractometer    was    a    very    excellent   instru- 

^:nt  for  sorting   commercial   butters  ;     in   fact,   it   was 

sd  for  that  ])urjK>se  by  German  police  officers.     And 

could  be  used  with  oi'dinary  daylight,  as  well  as  with 

9  hght,  but  if  it  were  used  for  any  other  oil  or  licpiid 

i-y  had   to  deal   with   a   different  dispersion,   and    the 

ficulty  caused   by  a  coloured  line  came  in.     This  was 

t  the  fault  of   the   instrument,    but   the   fault  of   the 

fmist  who  tried  to  get  more  out  of  it  than  it  was  designed 

perform.     By  using  a  sodium  light  as  Mr.  Bolton  did 

other  complication  was  introduced.     And  if  one  went 

the  trouble   of  using   a   sodium   light   one   did   away 

th  the   one   great   advantage   of   the    butyro-refracto- 

■ter  when  ajiplicd  to  oils  and  fats   other  than    butter 

'.    He  woulil   like  to  repeat  that  the  butyro-refracto- 

'ter   was    not    comparable    with    the    new    apparatus, 

liich  was  a  universal   instrument  applicable   to   soUds, 

uids,  and  gases. 


Scottish  Section. 


A  paper  entitU^I  "Vulcanisation  Tests  on  Plantation 
ililnrs."  by  Messrs.  Clayton  I'cadlo  and  Henry  P. 
evens;  M.A.,  Ph.D..  was  also  read  and  discussed. 


THE    LIME     IN    BASIC    SLAG. 

BY    JAMKS    HENDRICK,    B.SC,    F.I.C. 

Basic  slag  is  now  one  of  the  most  important  of  ]ihos- 
phatic  manures,  the  annual  consumption  of  which  is 
measured  in  millions  of  tons.  Its'  particular  value  as 
a  manure  is  related  to  the  fact  that,  although  it  contains 
a  large  proportion  of  lime  and  is  alkaline  in  reaction, 
its  phosphate  is  easily  soluble  in  weak  reagents  and  is 
therefore  readily  available  to  plants.  Certain  of  the 
natural  mineral  phosphates,  such  as  the  largely  used 
phosphates  of  Algiers  and  Tunis,  also  contain  large  pro- 
IJortions  of  lime,  proportions  far  more  than  sufficient 
to  fully  combine  with  all  the  ])hos]ihate  present,  but  their 
phosphate  is  not  nearly  so  soluble  in  weak  reagents  and 
is  not  so  available  to  plants.  The  chemical  condition  in 
which  the  phosphate  and  lime  exist  in  basic  slag  is  there- 
fore a  matter  of  great  practical  iraiiortancc,  and  has 
received  much  attention  from  investigators. 

It  is  commoidy  stated  that  basic  slag  contains  a  con- 
siderable proportion  of  "  Free  lime."  This  statement 
is  i-e[)roduced  in  well-known  works  on  manures  and  on 
agriculture,  and  the  "  free  "  lime  in  slag  is  constantly 
referred  to  in  writings  on  manures  and  manuring.  For 
instance,  the  well-known  manual  on  Manures  and  Manuring, 
by  the  late  Dr.  C.  M.  Aikman,  states,  p.  404,  the  free 
linu'  of  average  slag  at  15  per  cent.  ;  and  the  latest  edition 
of  that  standard  work,  "  Stephen's  Book  of  the  Farm," 
states.  Vol.  I.,  p.  360  (1908).  that  one-third  to  one-half 
of  the  total  lime  in  basic  slag  is  in  the  caustic  state,  and 
again,  at  p.  500,  that  basic  slag  contains  "  a  considerable 
(juantity  of  caustic  or  free  lime."  A  similar  statement 
is  contained  in  a  recently  issued  leaflet  of  the  Board 
of  Agriculture  and  Fisheries,  No.  170.  The  origin  of 
these  statements  is  to  be  found  in  the  original  papers 
of  certain  investigators  who  deal  with  the  composition 
of  slag  and  the  state  of  the  lime  and  phosphate  in  it. 
Thus,  in  a  paper  by  Otto*  the  free  lime  (CaO)  is  stated 
as  110  per  cent.,  and  in  a  paper  by  Jenschf  at  16-01  per 
cent.  In  both  these  cases  the  free  lime  was  determined 
by  means  of  a  .siigar  solution. 

G.  Paturell  determined  the  free  lime  in  a  number  of 
slags  of  French  origin,  and  found  from  2-55  to  21-13 
per  cent.  In  this  case  the  determinations  appear  to 
have  been  made  by  means  of  a  solution  of  ammonium 
chloride,  which  he  says  would  not  act  on  either  calcium 
silicate  or  basic  calcium  phosphate.  I  have  not  been 
able  to  discover  the  record  of  any  British  determinations 
of  the  free  lime  in  slag  ;  though  the  presence  of  a  con- 
siderable percentage  of  free  lime  is  often  assumed  in 
British  writings.§ 

Some  time  ago,  I  made  some  determinations  of  the 
free  lime  in  slag  by  the  method  of  solution  with  sugar, 
which  I  use  for  determining  the  free  lime  in  burnt  limes. 
In  this  method  the  Ume,  or  substance  containing  lime,  is 
shaken  with  a  10  per  cent,  sugar  solution  in  a  mechanical 
shaker  for  four  hours,  and  an  aliquot  part  of  the  solution 
titrated  with  standard  hydrochloric  acid.H  To  my 
surprise  the  amount  of  lime  found  was  under  1  per  cent. 
Similar  amoimts  were  found  in  several  samples  of  slag. 
Thinking  that  possibly  the  free  hme  had  been  turned 
to  carbonate  by  exposure,  the  carbon  dioxide  in  some 
of  the  samples  was  determined,  but  the  quantity  found 
was  so  small  as  not  to  account  for  the  absenco  of  free 
lime  in  the  samples,  assuming  they  had  originally  con- 
tained 10  per  cent,  or  over.  The  amount  of  carbon 
dioxide  found  in  different  samples  varied  from  nothing 
to  1-5  per  cent.  The  free  lime  was  therefore  dete-mmed 
directly  in  a  large  number  of  samples.  Many  of  these 
were  commercial  samples  of  uncertain  age,  but  a  number 
were  quite  fresh  samples  specially  obtained  from  tlio 
makers,   and  a  number  were  samples  of  known  origin 


•   fliem.  Zeit.,  1887,  255,  and  Zoits.  f.  Clicm.  InrtuBtne,  I.,  •i!>7- 
t  Zeit.  angew.  Chem.,  1889.     Heft  11. 

t    Ann.  Agronomiques,  1806,  22,  449.     ,    ^  ^    ,      ,  _  .       _  . 
§  Huglies  (this  J.,  1901,  327)  cnnsiclors  that  basic  slBB  does  not 
contain  niorp  than  2  iir  3  per  cent,  of  caustic  lime: 
H  Henilricli,  Analyst.  1907.  S2.  v-  S^"- 
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and  age.  The  average  for  teu  commercial  samples  of 
unknown  ago  was  0-9'J  per  cent,  and  they  varied  from 
0-57  to  1-57  per  cent.  .Vll  of  these  dettrminatioos  were 
made  by  the  sugar  method.  One  sample  which  was 
known  to  he  over  two  years  old  gave  112  per  cent., 
anotlur  whieh  was  known  to  be  only  a  few  months  oKl 
gave  0  84,  and  one  which  was  known  to  liave  been  ground 
a  few  weeks  before  being  t^'stcd  gave  l-2(i  per  cent. 

Several  samples  weiv  tested  for  me  by  the  .sugar  method, 
on  the  diiy  they  were  giound  by  .Mr.  P.  A.  Keller,  then 
chemist  to  .Messrs.  .1.  and  .J.  Cunningham,  Ixiilh.  The.se 
gave  from  1-20  to  l-4:{  ]vr  cent,  of  froo  lime.  All  tho.se 
wore  .slags  containinf;  frmii  1(1  to  IS  per  cent,  of  phosphate 
ostimatod  as  trlcahuuin  pliospliale. 

.\fter  those  preliminary  tests  seven  sanii)lo-i  wore 
obtained,  and  the  free  lime  in  them  was  determined  in 
my  laboratory  by  three  different  methods.  The  results 
are  given  in  Table  I.  Samples  Nos.  ;i  and  i  are  Middles- 
burgh  slags,  and  No.  5  is  a  South  Bank  slag.  All  these 
were  obtained  through  the  kindness  of  The  Chemical 
Works,  late  H.  and  K.  Albert,  London.  No.  1  was 
obtained  from  Messrs.  .J.  and  J.  (.'unninghani.  Lt<l.. 
Leith  ;  and  No.  2  is  a  tJlengamock  slag  obtained  from 
Messrs.  Ale.x.  Cross  and  Sons,  Ltd.,  (ilasgow. 

These  live  samples  were  all  freslUy  ground.  In  the 
case  of  tlie  samples  from  Middlesburgh.  not  only  were 
the  slags  freshly  ground,  but  they  were  ground  from 
freshly  made  slug.  The  samples  wci-e  preserved  from 
free  contact  with  the  air  in  air-tight  bottles  until  they 
were  tested.  Nos.  6  and  7  were  commercial  samples  of 
unknown  age. 

The  froo  lime  was  determined  (a)  by  tho  sugar  method 
already  mentioned.  (6)  by  extraction  with  distilled  water, 
and  (c)  by  extraction  with  ammonium  chloride  solution. 
The  water  extraction  was  conducted  by  shaking  5  crms. 
of  slag  witli  500  c.c.  of  recently  boilcil  and  cooled  distilled 
water  for  4  houi-s  in  a  mechanical  shaker.  An  aliquot 
part  of  tho  solution  was  then  titrated  with  decinormal 
hydrochloric  acid.  Tho  amount  of  water  used  was 
sufficient  to  have  dissolved  all  the  free  liriie  present  oven 
if  it  had  amounted  to  over  10  per  rent. 

In  the  ammonium  chloride  method  4  grms.  of  slag 
were  shaken  with  200  c.c.  of  recently-boiled  and  cooled 
distilled  water  containing  I  grm.  of  ammonium  chloride 
in  solution.  Each  sample  was  thoroughly  shaken  at 
intervals  for  several  hours.  After  the  solutions  had 
settled  50  c.c.  was  decanted  off  and  titrated  with  deci- 
normal hydrochloric  acid. 

Tablb  I. 
Free  Lime. 


Ammonium 
Chloride  Method. 


per  cent. 

1              6-2 

1               B-IS 

3-92 

2-99 

3.52 

3.15 

,               1-87 

The  table  shows  that  extraction  with  water  gives  the 
lowest  results,  and  the  ammonium  chloride  extraction 
the  highest  r<sults  in  every  case.  It  is  probable  that  the 
water  extraction  gives  results  which  ar<^  below  the  tnith. 
for  when  the  shaking  was  continued  for  a  longer  period 
higher  results  were  obtained,  but  in  no  ease,  even  when 
the  shaking  was  continued  for  two  or  three  davs.  was  the 
result  by  water  extraction  quite  as  high  as  that  obtaine<l 
Ijy  the  sugar  method. 

As  a  sugar  solution  reafllly  dissolves  fiTC  lime,  the 
rcsidts  by  this  method  are  not  below  the  truth.  Thev 
may  be  a  little  above  it,  for  cirtain  oomjiounds  mav 
break  up  and  give  up  free  lime  on  shaking  with  sugar. 

On  the  other  hand,  the  results  with  ammonium  chloride 
are  almost  certainly  above  the  truth.  This  question  is 
discussed  lat«r. 


The  above  results  show  that  the   percentages  of  fi, 
or  caustic  Ume  commonly  stated  to  bo  present  in  ba- 
slags  are  not  found  in  tho  slags  at  present  on  the  Briii 
market.     As  a  rule,  the  amount  of  fi-ee  lime  iins»'ni 
under  2  \x-r  cent.,  and  it  is  often  under  1   per  cent, 
is    probable    the    different    results    obtained    by    earli. 
investigators  were  due  to  a  greater  excess  of  lime  h 
used  formerly  in  tho  preparation  of  basic  st*-el.     Tl 
has  been  a  considerable  alteration,  I  understand,  in  ii 
methods    of    preparing    basic    steel,    and    its    bv.'produ( 
basic   slag,  during  the   past  20  years.     These  altet»ti(.i 
are  reflected   in   the  composition  of   basic   slag,  tho 
writers  on  manures'do  not  appear  to  have  taken  nott 
them. 

liime  available  as  a  base  in  basic  slag. — While  the  amom 
of  free  lime  in  basic  slag  is  thus  shown  to  be  very  »vi 
it    will     be     obvious   to   anyone    who    hivs    wiuki-il   ni 
with  alag  that  the   proportion  of  lime  present  in  torn 
in  which  it  is  available  as  a  base,  and  can  neutralise  uii; 
when  l)r<i\ight  in  contact  with  them,  must  be eonside«»bli 
Thus,   if  we  mix   slag  and  superphosphate   togethv  Ui 
amount  of  reversion  of  soluble  phosphate  to  the  inaoinbl 
state  which  takes  place  cannot  be  :wcounted  for  by  til 
small  amount  of  free  hme  pnjsent.      It  is  also  obviouathi 
in  fresh  slag  the  lime  cannot  bi>   present  as  carboast< 
and  as  shown  above,  even  in  oriliuary  commercial  ilii 
which  have  been  exposed  to  a  considerable  extent,  tl 
carbonate  present  is  so  small  in  amount  as  to  be 
important. 

From  an  agricultural  point  of  view  it  is  the  lime  wh 
is  available  as  a  base,  and  not  merely  the  free  or  can 
lime,    which    is    important.        l,iino    which    is   so    i 
combined  as  to  be  capable  of  neutnilisiiig  acidit  \ 
acting  as  a  base  during  nitrilication  is  wliat  is  d. 
the  soil.     Free  alkali  is  ni>t  desired  in  tho  soil,  biii 
the  form  of  carbonato.  in  which  it  is  not  free  ami  - 
render  tho  soil  strongly  alkaline,  yet  is  available  tl     . 
liso  acidity  in  the  soil,  is  what  is  required.      In  !• 
there  is  a  considerable  percentage  of  lime  in  forms  iii  w! 
it  is  availal>le  as  a  base. 

When  ammonium  sulphate  in  the  soil  undergoes  n.- 
fication.  a    base   is   required   to   neutralise   the   smI; 
and  nitric  acids  formed.     This  suggested  that  thi-    ■  ; 
of  lime  available  as  a  base  for  use  in  the  soil  nii.- 
estimated  in  the  cvso  of  basic  slag  by  distilling  the  -I 
an    excess    of    ammonium    suI]ihato    and    measm 
ammonia      liberated,      ,'some      prelinnnarv      ex|" 
showed  that  tho  ammonia  obtained  in  this  way  wa^  ■ 
lent  to  many  times  the  amount  of  free  lime  fouiil    i 
slag.     It  was  also  found  that  tho  result  vari(\l  coii>>!.r , 
with  the  conditions  of  the  experiments.     The  sevens!, 
already  rcferrc<l  to   wore  therefore  tested  under  ex». ' 
similar     <(>ndition».      Both      ammonium      sulphate      > 
ammoTiiiim  chloride  were  uso<l. 

A  solution  containing  1  grm.  of  ammonium  ^'iilpli r 
or  containing  ammonium  chloride  equivalent  in  n 
to  1  grm.  of  ammonium  sulphate.  0-811  grm.,  »ii-  i  i 
to  1  grm.  of  slag,  and  slowly  distilled  into  standard  »' 
for  IJ  hours.  The  bidk  of  the  s<ilution  at  the  start  « 
in  every  case  200  c.c.  The  amount  of  ammonia  foin 
was  calculated  into  percentage  of  lime  in  the  slag.  100 1 
more  water  was  then  addi^l  to  the  solution  ai 
the  distill.atiiin  continued  into  a  fresh  portion  of  -laii'l . 
acid  for  another  hour,  and  the  cipiivalent  in  lime  »>.■• 
determineil.  This  was  re))eatecl  throe  times  more,  till  ' 
total  time  of  distillation  was  5J  hours.  In  every  <■■> 
more  ammonia  was  obtained,  but  the  amount  Iwon:' 
gradually  less,  till  at  the  5th  distillation  it  was  very  «nii 

In  Table  II.  the  analj-ses  of  the  seven  samples  of  -! 
are  given.  The  citric  soluble  phosphate  was  .!.•■ 
mined  by  the  British  official  metho<l.  (The  Fcrlili- 
and  Feeding  Stuffs  (Methods  of  Analyses)  RpgaUtJ<»i 
1908.] 

The  citric  soluble  lime  was  detorminisl  in  thr  naii 
solution  OS  the  citric  soluble  phosphate.  The  hme  avm 
able  as  a  base  was  determined  by  distillation  with  »n 
monium  sulphate  for  5J  hours.  Table  III.  gives  tl 
determinations  of  the  lime  available  as  a  base  by  di 
tiUation  both  for  IJ  and  for  54  hours  and  with  b"l 
ammonium  sulphate  and  ammonium  chloride. 
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Table  II. 
2'Me  of  Analysis. 


No.  of  Sample. 


la!  phosphate  (CaaP^O,) 

ric  soluble  phosphate  (CaaPaOg)  , 

tal  lime    

ric  soluble  lime   

!e  lime  (Suaar  method)    

ne  available  as  a  base  

lea 


per  cent. 
33-79 
15-50 
48-60 
31-10 
0-84 
28-30 
17-56 


per  cent. 

per  cent 

31-50 

32.37 

30-60 

30-04 

45-30 

43-60 

34-50 

31-90 

2-30 

3-08 

24-40 

19-31 

13-30 

12-65 

per  cent. 
32-73 
25-34 
41-24 
27-80 
2-03 
15-23 
15-40 


per  cent. 
29-94 
27-50 
45-10 
40-00 
1-20 
24-05 
16-90 


per  cent. 
27-70 
21-40 
35-30 
29-00 
1-60 
22-30 
30-80 


per  cent. 
35-40 
33-60 
39-70 
34-80 
1-44 
13-60 
16-00 


liable  II.  shows  that  sample  No.  I.  was  abnormal. 
I  contained  a  very  low  percentage  of  citric  soluble 
osphate,  although  the  total  lime  and  the  lime  avail- 
If  as  a  base  were  higher  than  in  any  other  sample. 
ic  lalflc  also  shows  that  the  slags  varied  greatly  in  the 
}'  riitage  of  silica  which  they  contained,  and  that  this 
\r  no  detinite  lelation  to  the  citric  solubility  of  the 
II  phatc.  The  free  hme  and  the  lime  available  as  a 
■  ■  ilo  not  appear  to  bear  any  definite  relation  to  one 
uiher  or  to  the  citric  solubility. 


that  it  readily  acts  as  a  base  and  liberates  ammonia  from 
its  salts,  and  another  considerable,  though  generally 
smaller,  portion  which  is  more  slowly  liberated,  but  which 
gradually  becomes  available  as  a  base  under  the  conditions 
of  the  experiment.  Even  after  5i  hours'  distillation 
ammonia  was  still  luting  slowly  hberated  in  every  ease, 
so  that  the  limit  of  tlic  hme  capable  of  liberating  ammonia 
from  ammonium  sulphate  or  ammonium  chloride  had 
in  no  case  been  reached. 

It  is  impossible  to  say  l.ow  much  of  this   hme    would 


Table  III. 
Lime  available  as  a 


No.  of  Sample. 


5 

•      i 

7 

per  cent. 

per  cent. 

per  cent. 

24-05 

22-25 

13-60 

22-71 

21-13 

11-50 

16-40 

15-65 

9-60 

16-60 

14-40 

7-00 

33-00 

30-50 

29-00 

'stillation  with  (NHilsSOj  5J  hours 
tstiilation  with  NH4CI  5^  hours 

.stillation  with  (NH4)2S04  IJ  hour« 
stillation  with  NH^Cl  li  hours 

.'ith  2  per  cent,  citric  acid  in  cold... 


per  cent. 
28-30 
26-47 
21-28 
19-90 
35-00 


per  cent. 
24-00 
23-49 
16-58 
15-96 
30-50 


•  Table  III.  shows  that  in  practically  every  case  more 
!nmonia  was  obtained  by  distilling  with  ammonium 
filphatc  than  by  distiUing  with  ammonium  chloride, 
big  is  probably  because  the  lime  is  largely  present  as 
jlicates,  and  sulphuric  acid  decomposes  silicates  more 
dectively   than   hydrochloric   acid. 

I  With  the  exception  of  Sample  4,  from  two-thirds  to 
,iree-fourths  of  the  ammonia  was  given  off  in  the  first 
I  stillatiou,  the  remainder  was  given  off  slowly  in  gradually 
Increasing  quantities.  This  is  illustrated  in  Table  IV., 
hich  shows  the  percentage  of  lime  equivalent  to  the 
nnionia  given  off  at  each  stage  of  the  distillation  with 
nmonium  sulphate  in  the  cases  of  Samjiles  1,  2,  4  and  6. 
Iiuiilar  results  were  obtained  in  all  the  other  cases  both 
ith  ammonium  sulphate  and  ammonium  chloride. 

Table  IV. 

Lime  available  as  a  base. 
ime  equivalent  of  the  ammonia  liberated  at  different  stages 
of  the  distillation  viith  ammonium  sulphate. 


per  cent. 
19-31 

12-93 

27-50 


per  cent. 

15-23 

14-37 

8-45 

8-90 

25-50 


No.  of  Sample. 

1 

2 

4 

6 

it  Distillation,  11  hours 
id         „          1  hour 
■d         „          1  hour 
Ih         ,,          1  houT 
Jh         „          1  hour 

otal      „        5  J  hours 

per  cent. 
21-28 
3-18 
2-14 
0-98 
0-76 

per  cent. 
16-58 
2-39 
1-93 
1-86 
1-24 

per  cent. 
8-46 
2-63 
1-66 
1-24 
1-24 

per  cent. 
15-66 
2-63 
1-66 
1-20 
1-10 

28-34 

24-00 

16-23 

22-26 

Evidently,  then,  1 
here  is  a  large  amou 

n  additio 
nt  of  lime 

n  to  any 
which  is  f 

free  limt 
0  loosely 

present, 
combined 

be  capable  of  acting  as  a  base  under  the  very  different 
conditions  wliich  prevail  in  the  soil.  Table  I.  shows 
how  much  was  capable  of  liberating  ammonia  when 
merely  shaken  with  a  cold  solution  of  ammonium  chloride  ; 
and  that  this  amount  was  generally  considerably  in  excess 
of  the  free  lime  found  by  extraction  with  sugar  solution. 

It  was  also  found  that  when  the  solution  of  ammonium 
chloride  with  which  the  Ume  was  first  shaken  was  removed 
and  the  residue  of  the  slag  washed  by  decantation.  more 
ammonia  was  liberated  in  the  cold,  when  a  new  solution 
of  ammonium  chloriile  was  added  and  the  slag  residue 
shaken  with  it.  This  was  tried  with  the  three  samples, 
Nos.  4,  5  and  7.  These  after  washing  were  again  treated 
exactly  as  before  with  200  c.c.  of  water  containing  1  gi'm. 
of  ammonium  chloride.  (See  Table  I.)  On  titration  the 
solutions  showed  alkahnity  corresponding  to  the  following 
p  Tcentages  of  lime: — No.  4,  0-62  per  cent..  No.  5, 
1-20  per  cent.,  and  No.  7,  0-81  per  cent.  In  the  case  of 
'No.  7,  the  alkalinity  is  about  half  that  obtained  in  the 
first    treatment   (Table    I.). 

In  all  the  above  tables  it  has  been  assumed  that  hme 
is  the  only  base  present  which  hberates  ammonia.  It 
is  probable  that  the  liberation  of  ammonia  is  partly  due 
to  the  action  of  other  bases  present  in  the  slag.  Basic 
slag  contains  a  httle  magnesia  and  much  ferrous  and 
ferric  iron,  and  these  will  not  be  without  action. 

The  amount  of  available  base  in  these  slags  was  cal- 
culated  in   another    way.     The    2    per  cent,    citric   acid 
solution    which   was   used   in   the 
citric   solubUity   of   the   slag   was 
the    slag.     The    residual    acidity 
titrating  with  standard  soda,  and 

portion  neutraUsed  by  the  sl.ag  was  calculated  into  per- 
centage of  lime.  The  figures  obtained  in  this  way  have 
already  been  given  in  Table  III.  They  are  much  greater 
than  those  obtained  in  any  other  way.  This  is  probably 
due  to  the  amount  of  citric  acid  which  was  neutralised 
liv  iron  and  bases  other  th.in  lime. 


determination  of  the 
partly  neutral-sed  by 
was  determined  by 
the  equivalent  of  the 
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Without  entering  into  the  long-oontinued  oontroversy 

as  to  the  forms  of  combination  iu  which  the  citric  soluble 
phosphate  in  slag  exists,   we  may  assume  that  part  of 

n'  u  ^'^^.  ™'*'  *""'"'•''  "*•  •''^'  t«^'tra-calcium  iihosphato, 
UijPjOg.CaU.  This  salt  is  capable  in  presence  of  dilute 
acids  of  breaking  up  and  hberating  hme  which  acts  as 
"f  #?'"'t.  '"""""''  '■''  "'Hson  for  believing  that  e,ich  nioloculo 
of  ta.,P„0,.('aO  contains  two  molecules  of  lime  in  a  lower 
state  of  combination  than  the  otliers.  lionco  when  it  breaks 
up  with  weak  acids  it  forms  dicalcium  phosphate  and 
liberates  twn  molecules  of  lime.*  Part  of  the  lime  cvpable 
of  lilwratini;  ammonia  from  its  salts  is  probabK  obtained 
in  this  way. 


Table 


considerable  proportion  of  it  must  be  derived  in  mo- 
cases  from  other  compounds.  It  is  probable  tha 
tlus  hmo.  most  of  which  is  comparatively  slowl 
liberated,  is  contained  in  sihcatos.  The  exact  prt 
jioition  of  the  lime  capable  of  acting  as  a  Em 
H-hich  is  derived  from  silicates  there  is  no  rvady  mean 
of  estimating. 

Table  V.  also  shows  (f)  the  citric  soluble  lime.  Thi 
was  the  toUvl  lime  dissolve!  on  treating  the  shji;  .«»n,n|i. 
with  2  per  cent,  citric  acid  bv  the  official  metli.Kl  for  Ih 
esnmatioii  of  phosphate.  It  was  ostimatc<l  bv  iirooiui 
tation  as  o.xalate.  It  will  l>e  seen  tlml  this  citfic  solul.l 
lime  bears  no  relation  even  approximately  to  the  lim 
V. 


No.  of  Sample. 


I'l)  Ijiiiie  fruia  tctra-calciuin  phosphate 5.«B 

(6)  Fni'  liiiif  (Sugar  Method) i)-84       ' 

(c)  in)    +    (ft) B-4 1       ' 

W  Lime    available    as    hase  (NH4)2S0|    Mutliod  i 

(5J  hrj.)    28-30 

('•)  Citric  soliiblu  lime ,      ai-io      | 

(/)  («)— Lhnc  in  citric  soluble  phosphate   25-50 

In  Table  V.  (o)  the  percentage  of  lime  which  might 
be  liberated  from  the  slag  samples  in  this  way  is  cal- 
culated, assuming  that  all  the  citric  solulih-  p'liiisphat<? 
consist^  of  teliu-calciuni  phosphate.  The  free  lime  found 
by  the  sugar  method  is  given  in  line  (4),  Table  V. 
Line  (c)  shows  the  sum  of  (a)  and  (A),  and  line  ((/)  the 
lime  available  as  a  base  as  found  by  distilling  with 
ammonium  sulpliate  for  5i  hours  (Table"ll].).  It  will  be 
seen  that  except  in  the  case  of  slag  No.  7,  where  tlioy  are 
juactically  equal,  the  figure  in  (d)  is  nuicli  greater  than 
that  in  (c)  for  the  same  sample.  Nor  do  the  figures 
Ijcar  any  constant  relation  to  one  another.  By  comparing 
Table  V.  witli  Table  III.  it  will  be  found  that  the  per- 
centage of  lime  found  by  <li9tilling  with  ammonium  sulphate 
for  1^  hours  is  in  four  cases  Nog.  1.  2,  o  and  (i,  considerably 
greater  than  the  sum  of  the  percentages  of  free  hme 
and  basic  lime  derived  from  the  maximum  amount  of 
tetra  calcium  phosphate  which  could  be  present. 
1(c)  Table  V.;  It  is  evident  then  that  all  the  lime  in  ba.sic 
slag  that  can  act  as  a  base  and  drive  off  ammonia  from 
ammonium  sjilt  cannot  in  most  cases  be  accounled  for 
by  adding  the  free  lime  to  the  maximum  amount  of 
lime  which  can   be  liberated  from  basic  phosphate.     A 

,oit«®;.?^"'*'''     Zeit.  f.  angew.   Cliem.,    1892,13.    2'.> ;   this   ,1., 
liivi,  4o0. 


per  cent. 

11-01 

2-30 

13-34 

24-00 
34-50 
23-46 


per  cent. 

10-84 

3-08 

13-92 

19-31 
31-90 
21-06 


per  cent. 

9-14 

2-03 

11-17 

15-23 
27-80 
18-66 


per  cent. 

9-94 

1-20 

11-14 

24-05 
40-00 
30-06 


per  cent. 

7-BU 

I -mi 
0-2U 


iO-OI( 
21-4(1 


pcroeni 
i.'-u 

I'M 
1  i-JB 

l:i-M 

:;2-«« 

available  as  a   base  estimatwi   bv  anv  of   the   n,.  ili,  • 
given  m  Table  in.      Part  of  the  iiliic'sohible  lit,,,    i 
ever,    is   hme    Hrmly   combined    with    phosphate.      I 
assume    that    ea<'h    molecule    of    phosphoric    aiiln 
requires  two  molecules  of  lime  for  such  close  coml.i,,   n 
and   substract  this  amount  of  hme  from   (<■).   the  ligui- 
in    (/),    Table    \'.,    .ire    obtained.     These    again    bear   i, 
approximately    constant    relation    to    the    lime   availal.l 
as  a  base  determined  l)y  other  methods. 

AH  these  figures  indicate  that  the  basic  lime  in  slii"  -  .. 
only  a  very  variable  quantity,  but  that  it  consists  • 
in  va,fious  forms  of  combination.     A   little  of  it    :     i 
caustic  lime.     The  rost  is  in  combinations,  such  as  silu-sli 
and   basic   |)hr.s|,hates.     A  part   of   this  combine,!  lone  ■ 
rca-lily  liberated.  !ind  will  probablv  rcadilvact  in  tli<        ; 
a  base.     Other  portions  are  onlv  liberated   with  li    , 
difficulty  and  slowly.     .\s  th.^  conditions  are  very  c.n    ' 
It  is  impossible  to  draw  anv  hne  and  state  an  exji  ■    ■ 

centage  of  basic  lime  in  .slag  except  in  terms  of  a  -i, 

defined  method  of  determining  it. 

In  addition  to  thanking  those  who  supplic.l  me  with 
samples.  I  have  to  acknowledge  mv  indebtedness  to  « 
number  of  my  advanced  students,  who  carrie.1  out  f..i 
me  most  of  the  determinations  n-eorded  in  this  pa 
In  particular  I  have  to  thank  Mr.  R.  Ferries,  B 
on  whom  the  bulk  of  the  an.^lvtioal  worl;  fell 
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THE    BEHAVIOUR    OF    \VHE.\TEN    FLOUR    TO- 
UARUS    BAKHIW    AND    BREWKIl.S'    YEA.ST. 

UY    JULIAN    L.    BAKKR    AND    H.    F.    K.    HUI.TON. 

The  dilTeieiice  between  bakers'  and  bi-ewers'  veasts  in 
their  respective  foimenUitivo  pwers  iiitdoughs  "liasllong 
been  known.  Brewers'  yeast  is  still  sai<l  to  be  used  to  a 
considerable  extent  in  the  production  of  "  country 
bread "  and  bread  made  in  privat<-  houses,  and  it  is 
supposed  to  produce  a  sweeter  lla\oiired  and  moister 
loaf  than  bakera'  yeast.  .Since  the  public  nmv  demand 
that  bread  should  have  a  white  and  even  texture  and  be 
free  from  any  bitter  flavour,  brewers'  veo-st  is  practically 
unu.sed  in  the  brea<l-niaking  industry  "in  this  country.  " 

C.  J.  Lintiier  (Woch.  f.  Urau.,  li)l"i|,  18,  -Uti ;  this  J., 
11)01.  1128)  was  the  first  to  point  out  that  pressed  bottom 
fermentation  yeast  was  far  less  resistant  t<i  high  tempera- 
tures than  bakers'  yca«l  ;  when  it  is  useil  the  dciuiih  rises 
rapidly  t-i  the  pro|Hr  height  but  falls  down  naaiii  during 
the  baking,  ami  the  br.-a.l  lacks  the  desiivil  porosity 
.Solutions  of  cane  sugar  weit-  fermented  with  different 
yeiists  by  this  observer,  and  it  wa«  sliowii  that  low  fermeii- 
tation  brewers'  yeasts  wen-  weakeneil  to  a  much  givater 
degree  by  temperatures  above  S(i°  F.  than  distillery  veasts 


I   Lintner  suggested  that  this  might  be  the  n-ason  of  their 
I    different   behaviour  during  baking  operations. 
j        A  number  of  jirocesscs  have  from  tiini-  to  time  been 
i    descnbed    for    converting    brewers'    into    Imkere'    ye«»l. 
If  It  can  be  done  by  any  simple  process  the  pr»|H.sition  i« 
an  attractive  one.  for  brewere'  yeast   has  practically  ii.. 
market  value,  whilst  pressed  bakers'  yeast  is  worth  StO 
or  more  |x-r  ton.     The  conversion  is  possible— in  fact,  in 
some  distilleries  where  a  proportion  of  brewers'  yeast  i- 
used  It  is  done.     The  question  then  presi-nis  itself,  Whv 
IS   brewers'  yeast  ,so  much   weaker  in  fernicnting  dough 
tlian    bakers'   yeast,  since    there    is   no    evidence   to   tie 
conlrarv  that  the  two  yeasts  belong  to  the  same  species 
of  Sarcharomyceg  cereviaim  ? 

In  view  of  the  results  obtained  in  a  series  of  intere-'lin^- 
investigations  conducted  by   H.  Lange*  and  F.  Hayd"'  ' 

•  \yiMi  r.-itord  to  the  prcsi-nce  n(  t.,xii-  8iiI)sUtic.-.«  In  IliMir. 
.laao  ha<  rnorded  (^n,-nce  and  .Vrl  of  Hri-adni.ikniK.  IK115,  „.  2Mi 
cxporiimiits  in  Hjinh  lie  sIm.us  tli.it  hnivi-re'  vail,  whfli-  null. 
a<  eapahle  of  fiTnieulinK  BUk-ar  s.ihilion  as  .ll»till.  rv  ymX.  i« 
nlaUvcl.v  inactive  t.iwar.l.i  a  iiiixtur<-  ol  Ihnir  and  water.  Whrn 
Hour  and  suiiar  w.-n-  niKcd.  iv.n  the  iias  yield  (nun  the  iiuir 
wa*  inliihiled.  He  slat..s  ■  i|,.ai  fln„r  .also  ox.-rl.-d  a  rplardini 
inlliuiMc  1.11  Ml.-  f.iin.„tali..n  \>itl,  di»lill.rv'  v.-a«l  ■  Mlenipti 
were  made-  to  dncover  what  part  of  th-  (lour  .x.rl.d  IliN  retwdlni 
ai:tlon  011  l.r.«.-rs  y>a*t.  and  h.-  .hcldcd  that  a  >ni.  Ihv  Rlulrn. 
It  wa»  also  noticed  that  l.ri-w.-rs-  yeast  dislrovi-d  the-  \liM-osity  o( 
the  uluten  more  than  did  tin- distilliTs' vpoAt 
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the   presence    of    toxic    substances    in    cereals,     we 

1  ieved  that  some  light  might  be  thrown  on  the  reason 

the  difference    between    the   two    yeasts    by    allowing 

m   to   ferment   doughs    under    varying    conditions    of 

e  ironment. 

■  i.  Lange  (Woch.  f.  Brau.,  1907,  24,  417,  433,  445.  457, 
.4.  489,  505,  521  ;  this  J..  1907,  1104)  and  F.  Hayduck 
(■och.  f.  Brau.,  1907,  24,  673.  t)85.  70r).  746;  tliis  J., 
)]i8,  85)  have  shown  that  many  cereals  exert  a  toxic 
(jet  on  yeast  which  the  presence  of  certain  substances 
(j[  overcome,  and  in  the  experiments  that  follow  we  hope 
liinakc  it  evident  that  the  difference  in  the  behaviour  of 
ijwers'  and  bakers'  yeast  in  Hour  fermentation  is  due  to 
('  susceptibility  of  the  former  and  the  immunity  of  the 
I'iier  to  this  poison.  A  partial  acquired  immunity  can 
1|  conferred  on  brewers'  yeast  by  the  use  of  eertain  salts, 
ilis  enabling  it  to  approach,  though  never  to  equal,  the 
I'ivity  of  distillers'  yeast  when  allowed  to  ferment 
I'lr-dough  under  similar  conditions. 

I'Sxperimcntal. — A  series  of  six  wide-mouthed  250  c.c. 
i  ties  were  fitted  with  rubber  stoppers  carrying  outlet 
I'les.  The  carbon  dioxide  was  led  from  each  bottle  to  a 
iiical  fiask  tilled  entirely  with  strong  brine  solution  so 

■  ,t  the  least  evolution  of  gas  displaced  a  corresponding 
ume  of  solution  of  salt  into  a  giaduated  vessel.  The 
.iperature  was  kept  constant  by  immersing  the  bottles 
ia  water  bath.  It  is  unnecessary  to  make  coiTCction 
ij  solubility  of  carbon  dioxide  in  the  brine  solution,  as  all 
li'  readings  are  comparative,  absolute  volumes  not  being 
ijiiired.  Unwashed  pressed  brewery  ale  yeast  was  used, 
;  ying  in  age  from  50  to  70  hours.  The  bakers'  yeast 
s  an  "  Edinburgh  whisky  distillery  yeast,"  and  when 

!•  d  by  us  its  ago  was  also  50  to  70  hours. 

,nie  fermentations  were  carried  out  at  110°  F.,  for,  as 

i.wn  by  one  of  us  (J.  L.  Baker,  J.  Fed.  Inst.  Brew..  1903, 

'.189  :    this  J.,  1903,  1203),  brewers'  and  bakers'  yeasts 

i';  not  greatly  var}'  in  their  fenuentative  power  towards 

ti;ar  solutions  at  this  temperature. 
Throughout   these    experiments,    unless   stated   to    the 

■  itrary,  the  following  conditions  were  kept  constant : — 
grins,  of  Hour  (Hungarian)  were  slin-ed  into  an  even 

,ite  with  50  c.c.  of  water,  and  1  grm.  of  yeast  was  then 
iformly  incorporated.  The  bottles  and  their  contents 
ire  placed  in  a  water  bath  maintained  at  a  temperature 
110°  F.,  and  after  standing  for  5  minutes  were  connected 
|h  their  respective  flasks  containing  the  saturated  brine 
iition.  Readings  of  the  gas  produced  as  indicated  by 
'■  volume  of  the  brine  displaced  were  recorded  at  intervals 
,2,  3,  and  4  hours. 

in  the  experiments  about  to  be  described  it  was 
iiously  necessary  to  ascertain  the  volume  of  gas  which 
•uid  he  derived  from  tlic  soluljle  carbohydrates  already 
I  sting  in  the  flour  used.  The  total  sugar  as  "  glucose  " 
;er  inversion  obtainable  from  20  grms.  of  the  flour  by 
,d  water  extraction  is  0-51  gini..  which  should  j-ield  on 
'mentation  roughly  128  c.c.  of  carbon  dioxide.  Ctonse- 
■ntly  if  more  than  this  volume  of  gas  is  obtained  when 
rying  out  a  fermentation  of  flour-dough,  there  appears  to 
I  no  escape  from  the  iiiference  that  the  maltose  formed  in 
ly  from  the  starcVi  by  the  action  of  diastase  is  the  source 
j  the  extra  yield.  More  than  this  volume  is  obtained 
ricss  than  two  hours  when  flour  dough  is  fennented  with 
kers'  yeast,  the  five  hours'  yield  being  350  c.c.  But 
h  brewers'  yeast,  even  with  the  protective  help  of 
tassium  sidphate,  the  three  hours'  yield  in  our  experi- 
[nts  never  more  than  slightly  exceeded  the  130  c.c. 
|3  from  the  ready  formed  sugar.  This  docs  not  of  course 
j)ve  that  no  diastatic  action  occurred  until  after  three 
ins,  since  fermentation  of  newly  formed  nmltose  and 
'  pre-existing  sugar  may  have  occurred  siinulfaneously. 

VaseiUial  differences  between  bakers''  and  breioers'  yeast. 
Yermenlaticm,  oj  flour  in  distilled  water.- 


-When  Hour  is 
brewers'  yeast 
Bakers'  yeast, 
'  the  other  hand,  under  similar  conditions  gives  a 
jisiderable  yield  of  gas.  The  following  figures  illustrate 
18  point : — 


iighcd     with     distilled     water      and 
|Te    is   practically    no    fcrnicntati'in. 


Effect  oj  distilled  water. 


Titiu-  in  lioius. 


Carbon  dioxide  evolved. 


Brewers'  yeast. 


Bakers'  yeast. 


c.c. 

c.c. 

8 

143 

9 

216 

10 

287 

The  total  yield  of  carbon  dioxide  at  the  end  of  four 
hours  being  10  c.c.  in  the  one  case,  as  against  287  c.c.  in 
tlic  other.  In  this  connection  it  may  be  remembered  that 
Lange,  Henneberg,  and  others  (.lahrbuch  der  Versuchs 
und  Lehranstalt,  1904  and  1905)  have  shown  that  bottom 
fermentation  yeast  is  susceptiMe  to  the  action  of  toxic 
substances  in  cereals  when  the  yeast  and  cereals  are 
present  together  in  saccharine  solutions  prepared  with 
distilled  water. 

Effect  of  tap  or  supply  mater. 

The  laboratory  supply  water  used  in  these  experiments 
contained,  in  grains  per  gallon :  Total  solids.  21-42 ; 
solids  aft^T  ignition,  19-74  ;  SiO„  0-28  ;  CaO,  7-0  ;  MgO, 
0-71;  SO.,,  2-69;  K.,0,  0-42;  NajO,  1-26;  CI,  1-40; 
N.,05,  0-31. 

When  this  water  is  substituted  for  distilled  water  there 
is  a  marked  increase  in  the  activity  of  brewers'  yeast. 
The  fermentative  power  of  bakers'  yeast  is  however, 
unaltered. 


Time  in  hours. 


Carbon  dioxide  evolved. 


Brewers'  yeas^t.  Bakers*  yeast. 


c.c. 

O.C. 

2 

23 

158 

3 

30 

224 

4 

35 

287 

Presence  of  inorganic  salts  in  water. 

These  may  be  dissolved  in  distilled  or  tajj  water.  The 
results  show  that  a  greater  effect  is  produced  on  the 
fermentative  activity  of  brewers'  yeast  towards  flour 
by  dissolving  the  salt  or  salts  in  tap  watei-. 

The  following  talile  shows  the  protective  influence  of 
different  salts  dissolved  in  tap  water  on  brewers'  yeast 
n  the  fermentation  of  flour.  The  "  increased  3rield " 
is  the  number  of  c.c.  of  carbon  dioxide  more  than  the 
33  c.c.  yielded  by  the  control.  The  weights  of  salt  are 
expressed  as  a  percentage  on  the  weight  of  water  (50  c.c.) 
used. 


Per  cent. 

0-02  Potassium  sulphate   

0-2  „  ,,  

0-6 

1-2  ,,  

•2-0  „  

0-02  Kainit«   

0-1  „         

0-3  

0-8  „  

1-0  

2-0  

GO 

0-6  Potash  alum   

0-6  Kochelle  salt  

0-6  Potassium  nitrate 

0-6  Magnesium  chloride 

0-6  Pot;iS8i»ni  cliluride 

0-6  Potassium  liyrtrogen  pliosphate  . 
0-6  Pdtasaiuni  dihydrogen  phosphate 
0-6  Sodium  chloride  


6 

62 
102 
1-22 
135 


8 
38 
91 
126 
152 
163 
148 


8 
31 
80 
90 

120 
74 
25 

106 


780 
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Potassium  sulphate,  calcium  chloride,  sodium  chloride, 
aod  many  other  salts  all  act  as  aocelcraiite.  i"or  experi- 
mental purposes  we  have  used  potassium  sulphate  as 
this  materially  enhances  tlw  fermentative  (Kjwer  of  brewers' 
yeast.  The  following  table  shows  the  gas  production  of 
brewers'  and  bakers'  yeast  when  the  Hour  was  doughed 
with  an  aqueous  (tap  or  distilled)  solution  of  potassium 
sulphate  containing  Oti  grms.  per  100  e.c. 

Effect  of  potassium  aulphate  dissolved  in  disliUed  and  tap 
water. 


Yeast. 


o.c  ol  carbon  dioxide  evolved  In  3  hours. 


Brewers' 
Baken' 


DlstUled 
water. 


a 

240 


Tap 
water. 


20 
212 


0-e  per  cent,  potassium  sulphate  in 


DIstlUcd 
water. 


Tap 
water. 


47 
221 


138 
204 


The  accelerating  effect  of  tap  waU-r  on  brewers'  yeast 
is  probably  due  to  the  presence  of  acid  calcium  carbonate, 
for  we  havcjfouud  that  absolution  of  this  saltjpreparcd 
in  the  laboratory, 'when  diluted  with  distilled  water  so  as 
to  contain  the  same  amount  as  is  present  in  tap  water, 
yielded  the'same  volume  of  gas  as  flour,  brewers*  yeast, 
and  tap  water. 

Ford  and  Uuthrie  (J.  Inst.  Brewing,  1908,  14,  01  ;  this 
.1..  UKIS,  231))  drew  attention  to  the  protiutive  or  stimu- 
lating action  wliicU  some  inorganic  salts  exert  upon 
barley  diastase.  Experiments  we  have  made  on  the 
activation  of  Hour  diastase  by  the  use  of  potassium 
sulphate  and  sodium  cliloride  show  that  the  Lintner  value 
can  be  raised  from  29  to  42  by  their  use.  But  a  distinction 
must  bo  drawn  between  the  two  functions  that  such 
salts  appear  to  possess,  viz.  :  (1)  that  of  diastatic  activa- 
tion and  (2)  tliat  of  toxin  counteraction.  That  the 
increased  yield  uf  carbon  dioxide  obtained  l)y  the  use  of 
potassium  sulpiiatc  in  tiie  foregoing  experiments  with 
brewers'  yeast  is  due  to  the  second  of  these  two  properties 
we  think  is  emphasised  by  the  three  following 
considerations. 

( 1 )  The  use  of  the  salt  does  not  result  in  an  increased 
yield  of  carbon  dioxide  when  bakers'  yeast  is  employed  to 
ferment  Hour. 

(2)  Without  the  use  of  some  such  salt  only  about 
one-tenth  part  of  the  gas  due  from  the  existing  carbo- 
hydrates in  the  flour  is  obtainable  on  fermenting  a  Hour 
dough  with  brewers'  yeast  and  distilled  water. 

(3)  The  tcxicity  to  brewers'  yeast  of  cold  water  extract 
of  flour  is  overcome  by  the  use  of  potassium  sulphate. 
Here  there  can  be  no  possibility  of  an  activated  diastase 
producing  more  maltose  and  consequently  an  enhanced 
gas  yield. 

So  far  we  have  shown  the  marked  differences  in  the 
behaviour  of  brewers'  and  bakers'  yeast  towards  (lour. 
Whilst  tlie  gas  yielded  from  bakers'  yeast  is  practically 
unaffected  by  the  presence  of  certain  salts,  that  fixun 
l)ix'wers'  yeast  is  greatly  augmented.  Wc  have  thus  a 
means  of  readily  distinguishing  between  the  two  yeasts. 
Tliis  well-dehncd  difference  between  the  two  yeasis 
suggests  that  they  may  be  of  a  different  race  ahluiugh  tlii.'^ 
is  not  in  harmony  with  the  fact  that  distillers  can  ferment 
their  worts  with  brewers'  yeast  and  the  crop  off  this  is 
suited  for  baking  purposes.  It  may  be  urged  that  in  such 
a  case  only  those  cells  which  can  rcpro<luce  readily  in  the 
|)rcsence  of  toxic  substances  in  the  distillers'  wort  survive 
and  that  what  has  really  taken  jilmc  is  a  fractionation  of 
the  brewei-s'  yeast.  The  action  of  potassium  sulphate 
and  other  salts  in  raising  the  gas  yield  of  flour  and  brewers' 
yeast  is  thus  one  of  "  proteetion  "  of  the  yeasl  against  the 
toxic  substance  in  Hour.  Bakers'  yeast  having  bwn 
grown  in  a  medium  rontaining  a  toxic  substance  of  a 
nature  similar  ti>  that  in  flour  has  no  need  of  protection, 
and  the  gas  yield  is  not  augmented  when  such  a  yeast 
ferments  flour.  These  considerations  led  us  t«  make 
cxperimenta  to  aflcortnin  if  it  is  possible- thus  to  select  out 


from  brewers'  yeast  a  strain  having  the  oharacteiistics 
bakers'  yeast. 

Brewers'  yeast  was  successively  grown}  in  distillei 
wort  three  times,  the  yeast  cro)!  from  the  first  fenncntati. 
being  u.sed  for  the  second  fermentation,  and  so  on.  Tl 
jjas  yields  below  show  that  the  resulting  yeast  no  long 
requires  the  "  protective  "  influence  of  salts. 


c.c.  of  carbon  dioxide  evolved  in  :<  hours. 


Brewers'  yoast  grown    Ordhiary 
three  times  In  brewers' 

distillers'  wort.  yeast. 


Distilled  water  . . . 

Tiip  water 

Tut)  water  contain- 
ing 0-ti  per  cent, 
uf  potassium  sul- 
phate   


188 
206 


7 
SO 


134 


Baken 
ycwt 


240 

2i: 


SIM 


Having  thus  succeetleil  in  i>btaining  a  new  strain  bcani 
the  characteristics  of  bakers'  yeast,  the  next  [Mint  wa»  ■ 
ascertain  if  these  charactoristies  aR'  i>ermanent.  Sm. 
the  yeast  was  therefore  grown  three  times  in  "jiln,, 
Ircwcrs'  hopped  wort  and  submitted  to  the  teat  dcscnlj. 
above : — 


c.c.  of  carbon  dioxide  evolved  in  3  hours. 


Brewers'  yi^ait  grown 

three  times  in  Ordinary 

distillers'  wort  brcwen 

and  three  tiin<-M  in  yeast, 

brewers'  wort. 


* 


Distilled  water  . . . 

Tap  water 

Tap  water  eontain- 
iiiu  0-fi  per  cent, 
uf  potassium  sul- 
phate    


160 

172 


7 
30 


134 


240 
218 


iD« 


Although  the  volumes  of  gas  yielded  by  the  yeast  ift' 
being  re-grown  in  brewers'  wort  are  not  so  great  as  liefi  i 
yet  the  characteristic  of  the  yeast  is  maintained,  that  ih 
say,    that    jiotassium    sulphate    is    unable    to   exert   si 
accelerating  influenee. 

As  a  result  of  the  investigations  described  in  thi"  jw! 
we  believe  we  are  justitied  in  putting  forward  the  fil!    i 
suggestion  as  to  the  reason  of  the  difference  betuc    ■; 
two  yeasts  : — 

In  a  distillery  wash,  before  the  j-cast  is  introduced,  fh.  i 
are  present  large  i|uantilies  of  raw  cereals,  sueh  a.-  '  i' 
and  rye,  containing  toxins,  and  since  tlie  distiller  [ 
his  yeast  into  unboiled  wort  and  tlien-fore  one  uiili  i,„ 
cereal  poison  still  active,  only  those  j'east  cells  which  c « 
survive  and  are  immune  to  such  toxic  substances  and  >  .i 
reproduce    in    this   environment    will   carry   on  the  rn 
giving  ris  •  to  cells  inheriting  this  advantageous  varisli^ 
There    will    thus    be   obtained    in    a    few    general  I   ■ 
tuitiii'al    selection    what   is   to   all    intents   a   ne« 
Ix'ariiig  this  character  of  immunity  tii  cental  |>«ison.    \\  if 
such  yeast   is  used  for  breati   making,   when'  it  is  Ags 
exposed  to  the  action  of  the  toxic  substance  in  wheat' 
llour,   the  high  gas  yield  at  once  shows  that   it  is  n 
immune,  while  l)rewers'  yeast  which  has  always  been  grow 
in  a  boiled,  and   therefore  non- poisonous  wort,  is  iwdil' 
susceptible.       The    accelerating    influence    of    potaMton 
sulphate,   sodium    chloride,  etc.,  on    the   fermentation  ■ 
llour    with    brewers'  yeast   is  thus  seen    to    I"'  eorrelst' 
with    llie    pniteetive    function    these   salts   exert   on  t 
yeast    by  negativing  the  toxic  effect  of   the  flour,  win 
distillery  yeast  which  is  already  immune  to  these  toxii 
from  having  been  grown  in  their  pn^scnee,  needs  no  iii 
protection,  and  is,  in  fact,  not  activated  by  these  salts. 

Oonelufionj>. 
1.  The  existence  in  flour  of  a  substance  toxic  to  brcw<  t 
(op  fermentation  yeast  is  conHrined.  the  poisonous  arti. 
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ing  greatest  in  presence  of  distilled  water,  less  in  supply 
ater,  and  largely  counteracted  by  potassium  sulphate 
id  some  other  salts. 

2.  Bakei-s'  yeast  is  unaffected  by  the  flour  toxin,  and 
rinents  with  equal  readiness  doughs  prepared  with 
stilled,  tap,  or  hardened  water. 

'■i.  The  increase  in  fermentative  power  shown  by 
vwers'  yeast  in  presence  of  potassium  sulphate  is  not 
le  to  the  activation  of  the  flours'  diastase  but  to  the 
hibition  of  the  cereal  toxin. 

4.  Brewers'  yeast  is  unable  to  ferment  more  than  a 
iiall  fraction  of  the  existing  carbohydrates  in  flour 
hen  the  dough  is  made  with  distilled  water. 
'  5.  Brewers'  yeast,  on  being  grown  consecutively  three 
mes  in  a  whisky-mash  wort  was  found  to  have  the 
lopcrties  of  a  bakers'  yeast,  such  properties  showing 
lit  little  deterioration  when  the  yeast  was  grown  suc- 
'■ssively  three  times  in  a  brewers'  hopped  wort. 
I  6.  Bakers'  yeast  seems  to  owe  its  toxin  immunity  to 
jie  fact  that  it  has  been  produced  in  a  wort  made  from 
'reals,  such  as  barley  and  rye,  containing  toxins,  only 
lose  cells  that  can  reproduce  in  such  an  environment 
irviving  and  transmitting  this  selected  immunity  to  the 
op  collected.  Such  yeast  will  exhibit  a  much  greater 
imcntative  power  in  presence  of  flour  toxins  than  a 
■ewers'  yeast  grown  in  a  boiled  and  therefore  non- 
jisonous  wort. 

HE  TOXICITY  OF  FLOURS  TOWARDS  HACCHARO- 
MYCES  CEREVISI^  (TOP  FERMENTATION 
'  BREWERY  YEAST). 

BY  JTTLIAN  L.  BAKER  AND  H.  F.  E.  HULTON. 
In  the  previous  paper  we  have  shown  that  the  reason  of 
fie  difference  in  the  fermentative  power  of  bakers'  and 
rewcrs'  yeast  in  a  medium  of  flour  and  ordinary  water 
oulfl  appear  to  be  the  susceptibility  of  the  latter  to 
le  toxic  bodies  which  are  present  in  the  flour.  DistUleiy 
;3a3t  which  is  used  by  bakers  is  the  outcome  of  repro- 
iiction  in  a  medium  in  which  only  those  cells  that  are 
■  unune  to  the  toxicity  of  an  unboiled  cereal  wort  can 
irvive  and  reproduce.  Hence  distillers'  yeast  has  a 
iich  gieatcr  immunity  to  the  toxic  properties  of  flour 
lan  brewers'  yeast. 

'■  This  paper  is  the  outcome  of  a  further  investigation  on 
lie  effect  of  the  toxic  substances  in  wheat  flour  on 
VKcharomyces.  Since  the  marked  difference  in  fermen- 
jitive  capacity  in  flour-dough  of  the  two  yeasts  which  we 
live  ah-eady  discussed  does  not  extend  to  their  action  on 
vert  sugar,  it  was  thought  probable  that  by  the  investi- 
lition  of  the  behaviour  of  the  two  yeasts  towards  different 
rmentable  media  we  might  find  some  common  factor 
hich  could  be  regarded  as  assisting  in  an  inhibiting  action 
1  brewers'  yeast. 

Fermentations  with  brewers'  and  bakers'  yeasts  were 
irried  out  with — 1.  Invert  sugar.  2.  Aqueous  flour 
{tract.  3.  Invert  sugar  and  flour.  4.  Aqueous  flour 
(tract  and  flour.  5.  Distillers'  wort  (malt  maize  and 
•re).  6.  Cold  aqueous  extract  of  distUlers'  malt.  7. 
]'nboUed  malt  wort  prepared  from  brewers'  malt. 
i  The  apparatus  used  in  these  experiments  was  the  same 
.5  that  described  in  the  previous  paper.  20  grms.  of 
our  were  stirred  into  an  even  paste  with  50  cc.  of  solution, 
grm.  of  pressed  yeast  was  then  incorjjorated  and  the 
irmentation  carried  out  at  a  temperature  of  110°  F. 
'  1.  Invert  sugar. — The  following  results  show  that 
akers'  and  brewers'  yeast  behave  alike  to  a  solution 
f  invert  sugar.  50  cc.  of  a  2-0  per  cent,  solution  of  the 
igar  in  distilled  water  was  fermented  at  110°  F.  with 
akers'  and  brewers'  yeast. 


Yeast. 


2-0  per  cent,  invert  sugar  in 
distilled  water  (50  cc). 

cc  carbon  dioxide  evolved  in 


3  bouiB. 


i  hours. 


aken' 

85 

91               , 

112 
113 

In  the  presence  of  potassium  sulphate  the  yield  of  gas 
from  brewers'  yeaat  when  fermenting  invert  sugar  is 
practically  unaltered. 

2.  Flour  extract. — It  was  thought  that  the  substance 
whieh  is  toxic  to  brewers'  yeast  might  bo  partially  soluble 
in  water.  20  grms.  of  flour  were  extracted  with  100  cc. 
distilled  water  for  four  hours  at  the  ordinary  temperature 
and  filtered.  50  cc.  of  this  extract  contains  the  soluble 
matter  in  10  grms.  of  flour. 


cc  o£  carbon  dioxide  evolved 
in  3  hours. 

Yeast. 

Flour  extract 
alone. 
50  cc. 

Flour  extract. 

50  cc  with 

potassium  sulphate. 

70                                 B7 

Brewers' 

42 

68 

Here  from  the  extract  of  10  grms.  of  flour  fermented  with 
brewers'  yeast  42  cc.  of  carbon  dioxide  arc  obtained,  but 
when  this  yeast  feiTQents  a  mixture  of  the  same  flour  and 
distilled  water  it  only  produces  about  7  cc  of  carbon 
dioxide.  The  fact  that  the  fermentative  power  of  the 
brewers'  yeast  towards  flour  extract  is  raised  by  the 
addition  of  an  inorganic  salt  indicates  that  a  toxic  substance 
is  present.  When  flour  is  extracted  with  tap  water  the 
extract  shows  no  evidence  of  toxicity,  the  yield  of  gas  with 
brewers'  and  bakers'  yeast  being  similar.  This  is  no  doubt 
due  to  the  protective  influence  of  the  dissolved  salts. 

3.  Jago  (Science  and  Art  of  Breadmaking,  1895)  has 
stated  that  the  presence  of  flour  will  inhibit  the  fermenta- 
tion of  a  solution  of  sugar.  We  thought  it  well  to  examine 
this  point  somewhat  more  closely.  A  2  per  cent,  solution 
of  invert  sugar  in  distilled  water  was  prepared,  50  cc 
of  which  should  yield  about  170  cc.  of  carbon  dioxide. 
Brewers'  yeast  was  used. 


cc.  of  carbon  dioxide  yielded  in  3  hours. 


Distilled  water. 

Distilled  water  containing 

0-a  per  cent,  of 

potassium  sulphate. 

50  cc  of 

50  cc.  of        sugar 

invert       solution  -i- 

sugar        20  grms. 

solution,  j    of  flour. 

60  cc. 
20  grms.                  f      sugar 
flour.         Sugar.  |  solution  -H 
1                 1    20  grms. 

flour. 
1                 1 

20  grms, 
flour. 

94         1         13 

0 

96 

61 

SO 

The  results  clearly  show  that  the  fermentation  of  the 
sugar  is  stopped  by  the  flour  and  also  that  the  protective 
influence  of  potassium  sulphate  on  the  mixture  of  sugar 
and  flour  is  very  great. 

4.  Flour  will  also  inhibit  the  fermentation  by  brewers' 
yeast  of  its  own  aqueous  extract  just  in  the  same  way  that 
it  does  invert  sugar.  The  flour  extract  was  prepared  by 
digesting  20  grms.  of  flour  with  100  cc.  for  several  hours. 
50  cc  of  the  extract  was  used  in  the  experiment. 


cc  Carbon  dioxide 
evolved  in  3  hours. 

Brewers'  yeast. 

(a)  Flour   +  tap  water   

(6)  Flour  extract  (50  cc.)    

(c)  Flour  (20  grms.)  -1-  flour  ex- 
tract (50  cc)    

29 
36 

32 

The  gas  yield  from  "c"  should  be  the  sum  of  "5" 
and  "a"  (36-f29),  that  is  65  cc  Only  half  of  this 
volume  being  obtained  shows  that  the  flour  has  retarded 
the    fermentation    of    the    flour   extract. 
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A  similar  experiment  carried  out  with  bakers'  yeast 
demonstrated  that  Hour  had  no  i-eUrding  effect  on  the 
fermentations  of  its  own  extract.  The  gas  yield  of  the 
Hour  plus  its  own  extract  was  equal  to  the  sum  of  the  yields 
of  the  Hour  itself  and  its  extract. 

5.  Since  brewers"  lioppcd  wort  may  ,be  regarded  as  the 
natural  medium  for  hrewors'  yeast,  it  appeared  to  \is  of 
interest  to  aaccrtaiii  how  brewers'  yeast  would  ferment  u 
distillers'  wort  which  is  unboiled.  A  wurt  was  prepared 
by  mashing  a  mixture  of  ilistillcrs'  malt  (diastatie  power. 
130°  Lintner)  28  per  cent.,  rye  Hour  3G  per  cent.,  and 
Uaked  maize  30  per  cent.,  at  130°  t\  for  an  hour. 

Yield  of    carbon  dioxide   (jbretvers'   yeast). 


10  c.c. 
wort   + 

10  C.C. 
wort  + 

10  c.c. 

10  cc. 

40  e.c. 

40  C.C. 

wort  + 

wort   + 

t.ip  water 

tjip  water 

Hours. 

40  c.c. 

40  c.c. 

I'ontAininf; 

coutaiiiinE 

iliatillc'd 

tiip  water. 

0-0  percent. 

0-6  per  cent. 

water. 

potassium 

sodium 

aulpliat« 

chloride. 

3 

33 

71 

80 

S4 

5 

30 

00 

113 

118 

17 

30 

145 

143 

148 

The  poisonous  effect  of  the  wort  in  presence  of  distilled 
water  is  marked,  also  the  protective  influence  of  the 
dissolved  snlt-s.  The  yeast  in  the  latter  liise  Wiis  vigorous 
and  healthy  and  in  contrast  to  that  from  the  fermen- 
tation carried  out  in  presence  of  distilled  water.  I^ange 
has  shown  that  rye  is  toxic  to  bottom  fermentation  yeast, 
and  the  last  experiment  shows  tliat  Knglisli  top  fermen- 
tation yevst  is  simdarly  affected. 

G.  So  far  there  is  ample  evidence  that  certain  cereals 
contain  a  substance  wliich  is  toxic  to  brewers'  top  and 
bottom  fermentation  yeast.  Lange  has  closely  investi- 
gated the  properties  of  this  poisonous  body,  biit  nptotlie 
present  there  arc  no  dat-a  which  throw  mucli  light  on  its 
chemical  or  physical  properties.  The  suggestion  that  it 
may  be  oxalic  acid  seems  negatived  by  the  fact  that  so 
many  neutral  salts  like  ))otassium  chloride,  sodium 
chloride  and  potassium  sulphate,  can  prevent  the  toxic 
eff  jct  on  brewers'  yeast.  The  fact  that  boihng  destroys  the 
toxicity  of  an  extract  suggested  a  protein  carrier  for  the 
poison  and  it  was  tliought  that  by  digesting  at  110°  F.  with 
its  own  active  protease  a  wort  which  was  poisonous  to 
brewers'  yeast  the  toxic  substance,  if  present,  might  be 
broken  down  and  its  toxicity  diminished  or  destroyed. 
Distillers'  malt  (diastatic  power  120°  Lintner)  was  extractcil 
our  hours  witli  three  times  its  weight  of  cold  distilled 
water  and  liltere<l.  A  jxirtion  of  the  filtrate  was  digested 
at  110°  F.  for  three  hours,  another  portion  was  fermented 
at  once,  and  a  third  portion  was  boiled  before  fermentation 
to  destroy  the  diastase  and  toxic  substance. 


The  double  effect  of  previous  digestinn  and  potas.sium 
sulphate  protection  brings  up  the  gas  yield  to  that  of  the 
boiled  and  therefore  non-toxic  solution. 

Here,  as  in  tl>e  fermentation  of  flour  by  lirewers"  yeast,  the 
protective  action  of  potassium  siulphate  is  well  shown. 
Fermentation  of  the  digestion  products  of  the  malt  extract 


shows  a  somewhat  increased  yield  of  gas,  but  it  is  in 
possible  to  state  with  certainty  if  digestion  has  weakem 
the  toxic  substance  by  bringing  about  jiroteolysis,  i 
if  it  is  partially  coagulated  at  the  temiK'ialure  of  tli 
experiment.  r* 

7.  A  pale  English  malt  (diastatic  power,  2!)°  Linturr 
was  masheil  at  the  rate  of  10  grms.  per  100  c.c.  with  (i 
distilled  water:  (ii.)  tap  water. 

50  c.c.  were  fermented  with  brewers'  and  biikei- 
yeast  alone  and  with  the  addition  of  potassium  sulphau 

c.c.  Carbon  dioxide  evolved  in  3  hours  from  uO  c.c.  o/ 
vorl. 


YieU  of  carbon  dioxide  {brewers'  yeast). 

Undigested  malt  extract. 

Malt  extract  provlously 
dlge-^tod  for  3  hours. 

Hours. 

Aloue. 
50  c.c. 

Wort 

containing 

0-8  per  cent. 

potassium 

sulphate 

50  c.c. 

Bolted 

wort 
50  c.c. 

Alone 
50  c.c. 

Wort 
containlnu 
0-6  per  cent.     Boiled 
potassium    ,    wort 
sulphate       50  c.c. 
.10  c.c.       1 
1 

3 

4 
10 

44 

61 
63 

74 

00 

127 

02 
114 
142 

60 
72 
77 

00                  06 
112               118 
156                 140 

Brewers'  yeast. 

.M:>lt    liKkslK'd 

ill  di^lllli'il 

water. 

Malt 
iniishcd  in 
tiip  water. 

Halt  niaslicd  ta 
tap  water  and 
0-«  pir  cPDt. 
pota.4siiiiii  sulphate 
added  Ivelon 
fermentation. 

108 

101 

17* 

Bakers'  yoost. 

.Malt   iiia^licd 

in  distilled 

water. 

Malt 
mashed  in 
tap  water. 

Molt  mashed  la 
tap  water  and 
o-ii  per  ivnt. 
putjkssiuiii  Huliitiatc 
added  belon 
fermentation. 

187 

192 

193 

It  is  evident  that  there  may  be  a  small  amount  ■ 
toxicity  in  the  mash  made  with  distilled  water,  since  tl,' 
yield  of  gus  with  brewers'  yeast  is  smallir  tlmny»her  i 
mash  made  with  tap  water  is  fermented.  Both  ye»>i 
behave  alike  when  the  wort  made  with  tap  water 
fermented. 

From  an  inspection  of  the  foregoing  ex|H-riment»  i 
would  apiienr  that  it  is  not  malting  that  restricts  fh- 
toxicity  of  thes"  cereals,  hut  the  heat  to  which  tin  v  i- 
subjected  on  the  kiln  after  germination,  as  the  di  ' 
malt  wort  which  is  air  <lried  still  retains  much  of  th'  y  . 
iwisoning  qualities  which  have  disappeartd  in  the  wei 
prepared  from  su<h  lightly  cured  malt  as  that  used  in  thi 
Inst  experiment. 

The  net  n^snlt  of  these  fermentations  described  »ho\> 
is  to  show  that  raw  and  even    maltid    cereals    m'' m 
substance  wliich  is  toxic  to  brewers'  yeast.  partiall\ 
in  water,  and  in  all  eases  capable  of  counteraction  Iv  -ji! 
Our  next  exiierimcnls  were  accordingly  conducted  »r 
the  object  of    forming    some    idea    as    to    the    nature 
the    toxic    substance    present    in    flour.     A    summary   ' 
the  work  which  had  been  done  up  to  190t)  mav  be  foiii 
in  the  .Tourn.  Inst.  Btx-w..  lOOfi.  12.  666  (see  this  .1..  }»>'■ 
61),  in   a  paper  bv  H.   Lange.    Henneberg.   F.  Hayduck 
and  Wendel.     Witlh  regard  to  the  characterisation  "f  ''" 
poisonous  .substance  in  cereals  these  authors  state 
it  can  be  destroved   in  rye  grits  by  healing    for  -^• 
hours  at  1(M)°  C.  "  The  saine  effect  is  jiroduced  by  boiln 
the  poisonous  extract,  although  in  some  cases  the  tO\ 
action  is  onl.v  weakened.     When  a  cetfal  is  nialtetl  i* 
toxic    action    is    weakened,  but    it    is   yet    undctennin' 
whether  it  can  Im^  entirely  destroyed.     The  li)xi<-  sub*'"' 
cannot    be  exli:i(l<d   by  any   rif  the  customary  <!■  : 
melhods.     This  siiggesied  that   the  toxic  suhslanc    i 
be  .siiught   amongst   the  proteins,  or  it  may  lie  pnxiuit 
from   the  same  by  the  activity  of  the  yeast.  "     We  «1- 
find  that  after  a  Hour  is  heated  its  toxii-  inlluencc  '■•.> 
bi-ewers'  yeast   is  l(S,sened.      l-loiir  was    lu'ated  to  - 
and  kept  in  a  moist  atiiiiisphen>  until  the  original  n    i- 
wa.-;    al>sorlx>d    again.      The    gas    \ieMed    by    lii>«ir 
bakers'  yeast  in  the  fermentation  irf  th(  unhcate<l  and  lii.<i" 
flour  was  then  measured. 
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c.c.  Carbon  dioxide  evolved  in  3  hours. 


Yeast. 


Distilled  wat<;r. 


Tap  water  containing 

0-6  per  cent, 
potassium  sulpliato. 


'ewers 
Iters' . 


Unlieated 
flour. 


10-5 
200 


Heated 
flour. 


TJnheated 
flour. 


Heated 
flour. 


73 
152 


124 

237 


135 
157 


The  figures  under  the  heading  "  Distilled  water  "  show 
^at  improvement  in  the  gas  yield  by  brewers'  yeast, 
e  no  doubt  to  the  destruction  by  heat  of  some  ot  the 
lie  material  in  the  flour;  but  when  bakers'  yeast  is 
;pIoyed,  which  is  immune  to  this  poison,  heating  the 
'ar  merely  weakens  tiie  diastase,  and  so  diminishes  the 
ount  of  maltose  formed  from  the  starch  without  any 
npensating  advantage,  a  considerably  lower  gas  jneld 
ng  the  result.  Turning  now  to  the  hardened  waters, 
ich  benefit  the  brewers'  yeast  but  not  a  baker's,  it  is 
■  dent  that  the  protective  action  of  the  potas.sium 
phate  is  more  than  sufficient  to  mask  the  gain  to  the 
iwers'  yeast  due  to  heating  the  flour,  but  cannot  com- 
isate  the  bakers'  yeast  for  the  loss  of  diastase  in  the 
iited  flour  as  is  evidenced  by  its  low  gas  production. 
■It  was  thought  that  some  indication  of  the  nature  of 
•  toxic  substance  in  Hour  might  be  gathered  by  fer- 
jnting  the  latter  with  brewers  yeast  in  presence  of  a 
leral  poison  such  as  potassium  cyanide  and  ascertaining 
■inder  such  conditions  potassium  sulphate  still  continues 
ejtert  a  protective  iniiucnee.  A  series  of  observations 
re  made  witli  brewers'  yeast,  the  results  of  wliich  are 
viulated  below  : — 


the  three  hours'  figure,  but  the  figures  are  quite  sufficient 
to  show  the  immunity  of  the  bakers'  yeast  and  the  great 
suscoptibUity  of  the  brewers'  yeast  to  the  weakening 
effect  of  rye  flour. 

A  cold  water  extract  of  rye  in  distilled  wat«;r  was 
prepared  at  the  rate  of  10  grms.  per  100  c.o.  This  is  very 
viscous  and  filters  with  difficulty.  The  following  yield 
of  carbon  dioxide  was  obtained  from  50  c.c.  of  the  solution 
corresponding  to  5  grms.  of  rye  flour. 


Bakers'  yeast. 

Brewers'  yeast. 

Hours. 

50  C.C. 

50  c.c.    + 
O-S  per  cent, 
potassium  sulphate. 

50  c.c.    + 
50  c.c:.  1        0-6  per  cent. 

1  potassium  sulphate. 

2 
:i 
4 

54 

68 
87 

54 
69 

91 

44-                       48 
55     i                   61 

74                        80 

Those  results  afiford  but  slight  evidence  of  a  substance 
soluble  in  water  which  acts  as  a  poison  to  brewers'  yeast, 
in  this  respect  differing  considerably  from  wheat  flour 
extract  (q.v.). 

The  considerable  extra  yield  of  carbon  dioxide  obtained 
from  wheat-flour  dough  and  bakers'  yeast  when  a  trace 
of  jiowdered  malt  (1  part  in  400)  is  added  was  pointed 
out  in  our  paper,  "  Considerations  Affecting  the  Strength 
of  Wheat  Flours  "  (this  J.,  1908,  27,  3(58—370).  We 
(here  attributed  the  extra  yield  to  the  starch  licjucfying 
enzyme  of  the  malt.  However  this  may  be,  no  increase 
is  obtained  by  the  use  of  malt  in  the  above  proportions 
when  brewers'  yeast  is  substituted  for  bakcr.s'. 

It  will  be  remembered  that  in  all  the  exjX'rimentK  above 
described  20  grms.  of  flour  are  doughed  with  50  c.c.  of 


c.c.  carbon  dioxide  evoivedin  3  hours. 


grms.  of  flour 
!-  50  e.c.  (If 
tap  water. 


20  grms.  of  flour 

+   50  c.c.  tap  water 

containing  0.01  grm. 

potassium  cyanide. 


20  grms.  of  flour 
+   50  c.c.  tap  water 
containing  0*3  grm. 
potassium  sulphate. 


20  grms.  o£  flour 

;■   50  c.c.  water 

containing  0*01  gmi. 

potassium  cyanide 

unil  0-3  grm. 
potassium  sulphate. 


20  grms.  of  flour 
+   50  c.c.  tap  water 
containing  0*05  grm. 
potassium  cyanide. 


20  grms.  of  iJonr 

+   50  c.c.  tap  water 

containing  0*05  gnu. 

pot^issium  cyaiiiilc 

and  0.3  grm. 
potassium  sulphate. 


112 


15 


(t  will  be  seen  that  when  the  amount  of  potassium 
I  nide  used  was  insufficient  to  check  the  normal  fer- 
)  itation  of  flour  by  brewers'  yeast  as  seen  in  columns  1 
I  2,  the  addition  of  potassium  sulphate  only  caused 
eincrease  in  gas  of  72-5  c.c.  (112 — 39-5)  in  the  presence 
<i:yanide.  instead  of  the  increment  of  95  e.c.  (130 — 34-5) 
i  ts  absence.  Further,  when,  as  in  columns  5  and  0,  an 
f,)unt  of  jiotassium  cyaiude  is  used  which  seriously 
(■inishes  the  gas  yield,  the  addition  of  potassium  sul- 
)  te  exerts  no  pntective  action. 

,5  Lange  and  others  working  with  him  have  stated 
t|;  rye  is  very  poisonous  in  its  action  towards  yeast 
_>i  thought  it  would  be  of  interest  to  compare  its  effect 
i|hiB  respect  with  wheat  flour. 

I 

Rye  flour. 

Yield  of  carbon  dioxide  in  one  hour. 


feast. 


*er8' . 

era' .. 


Distilled  water. 


Tap  water. 


I         Tap  w,itpr 
I      +  0-6  per  cent. 
I  potassium  BUlptiate. 


c.c. 

33 

154 


c.c. 

48 


c.c. 

91 
154 


Ji  the  gas  yield  is  very  rapid  when  rye  flour  is  fer- 
ifited  with  Iiakers'  yeast,  it  was  not  ixjssiblc  to  rccfird 


water.  The  effect  upon  the  gas  yield  of  altering  this 
ratio  is  very  marked,  as  will  be  seen  from  the  following 
figures.     The  weight  of  flour  is  20  grms.  in  all  cases  : — 

Yield  o£  carbon  dioxide  in  3  hours. 


Distilled  water. 

Percentage 

decrease 

Yeast. 

25  CO. 

60  C.C. 

100  c.c. 

in  gas 
yield. 

Brewers' 

Bakers' 

23 

274 

9                   9 

61 
63 

Tap  water. 

Percentage 
decrease 

Yeast. 

25  c.c. 

50  c.c. 

100  CO. 

m  gas 
yield. 

Brewers' 

Bakers' 

72-S 
270 

40-5 
224 

24-6 
182 

60 
33 

Here  the  decrease  in  gas  yield  expressed  as  a  percentage, 
is  the  fall  when  the  100  c.c.  yield  is  compared  with  that 
from  2")  c.c. 

The  following  experiment  was  performed  to  see  what 
was  the  relative  efficiency  as  a  protective  agency  of  the 
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caluium  carbonate  in  tap  water  as  compared  with  the 
ash  of  the  flour  itself  : — 

Two  portiims  of  cold  water  extract  from  20  grnis.  of 
tlour  were  burnt  and  the  ash  (0'06  grm.)  was  added  to  a 
dough  made  with  (1)  distilled  water;  (2)  tap  water; 
fermentations  being  then  carried  out  in  the  usual  manner. 


Yield  ot  carbon  dioxide  in  8  houn. 
1.  2.  8. 


Brewora'  yeast. 
4. 


Tap  water  Distilled  water 

Distilled  !        contiiluing        1  +   0-06  Rrm. 

water,     i        0-008  grm.        i  flour  aslt. 
calcium  carbonate.! 


Tap  water 
+   0-00  una. 
flour  ash. 


12 


A  calculation  will  show  that  in  corresponding  dilutiouB 
calcium  carbonate  is  alxiut  3'5  times  as  effoctive  as  the 
ash  of  tlour  in  inireasing  tlie  yield  of  gas  in  the  luescncc 
of  distilled  water,  or,  in  other  words,  in  atlordiiig  the 
yeast  protection. 

Conclfisions. 
1.  Bakers'  and  brewers'  yeasta  behave  alike  to  invert 
sugar,  the  yield  of  gas  not  being  augmented  by  potassium 
sulphate. 


2.  Flour  extracted  with  distilled  water  yields  an  cxtrsi 
toxic  to  brewers'  yeast.  This  toxicity  can  be  ovcrconi 
by  potassium  sulphate. 

3.  Fermentation  of  a  sugar  solution  by  bivwers'  v 
is  stopjieil  by  the  addition  of  Hour.  In  the  prcsenli 
potassium  sulphate  the  fermentation  proceeds. 

4.  Fcnuentation  by  brewei-s'  yeast  of  the  ai|ui- 
extract  of  flour  is  retarded  by  the  addition  of  flour.  Kl 
or  its  extract  is  without  influence  on  the  femientsi 
energy  of  bakers'  yeast. 

5.  A  distillers'  wort  prepared  from  mall,  rye  flour  u:: 
maize  is  toxic  to  brewers'  yeast,  the  toxicity  I.. 
destroyed  by  boiling.  Wliilst  heating  to  higli  tcnij- 
tures  on  the  kiln  effects  the  destruction  of  the  toxi 
of  barley  malt,  the  process  of  germination  dws  not.  W  ! 
flou'r  is  heated  to  100°  C.  fir  some  hours  the  toxicin 
previously  exhibited  towards  brewers'  yeast  is  consider.! 
reduced. 

6.  Flours  were  fermented  with  brewers'  yeast  in  tJ 
presence  of  an  amount  of  potassium  cyanide  which  Inirrn 
the  gas  yield.  The  addition  of  potassium  sulphate  exri- 
no  protective  action. 

7.  Brewers'  yeast  is  very  susceptible  to  the  «■    Ui 
effect   of  rye  llour.     The  toxins  pirsi-nt,   unliki    n- 
wheat  flour,  arc  not  soluble  to  any  consideraMi    ciiu 
in  water. 
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Patents. 

Eiupornting  liquid  Irom  brine  fur  Ike  prodndion  of  sail 
or  for  iviiimriitinq  liquid  from  other  solutionji.  J.  Hodg- 
kinson,   Manchester.     Eng.   Pat.   5011,   March  5,    1908 

In  order  to  maintain  a  uniform  temperature  in  the  furnace 
below  the  closed  brine-pan,  the  fue!  is  fed  by  an  auto- 
matic coking  stoker  of  the  type  known  us  the  liodgkinson 
stoker.  Tlie  sejjarated  salt  is  removed  from  the  pan  by 
rotary  rakes  wliieli  deposit  it  in  an  external  depression 
from  which  it  is  elevated  and  discharged.  Tlio  foam  is 
broken  by  a  rotating  film  breaker  |)artially  immersetl  in 
the  brine.  Both  the  steam  from  the  finisliing  pan  and 
the  waste  gases  from  tlie  furnace  may  lie  used  in  auxiliary 
pans  through  which  the  fresh  brine  flows  and  receivco  a 
preliminary  heating  and  concentration  before  it  reaches 
the  tiuishine  pan. — W.  H.  C. 

Coolers  or  condenstrs  uUo  apiAicabk  for   use   us  healers 

or    evaparalors.     J.    GrouveUe    and  H.    Arqucmbourg, 

Paris.     Eng.  Pat.   13,77(),  June  29,  l!)OS.     Addition  to 
Eng.   Pat.    10,143   of    l'.)02. 

The  claim  is  for  the  substitution  of  tubvdar  for  tlie  solid 
partitioas  which  bear  against  the  wings  or  gills  of  the 
tubes.— \V.  H.  C. 

Washiiiij,  sepiiratiny,  or  conceitlralimj  minerals  or  sub- 
stances  oj  different  specific  graiilies  \coal,  etc.].  G.  H. 
Tarver  and  M.  Coulson  and  Co.,  Ltd..  Spenn3raioor, 
Durham.     Eng.  Pat.   12,077,  Juno  3,  1<H)8. 

Thk  claim  is  for  improvements  in  the  rotary  washer 
described  in  Eng.  Pat.  2482  of  18!)U.  A  number  of 
longitudinal  fins  or  plates  are  attached  to  the  interior 
of  the  rotary  cylinder  between  the  spiral  conveyor  rims. 
The  material  is  lifted  by  the  plates  and  then,  as  the  cylinder 
rotates,  is  thrown  across  the  cylinder. — W.  H.  C. 


Compressing  air  or  gases,  and  ajiparaivs  therefor.     H. 
Humphrey,  London.     Eng.  Pat.  12,5()5,  June  1 1. 190k. 


^i^nia 


\A'.\TEK  Hows  frcini   the  overhead   reservoir,  3,  down  I 
pipe,  2,  and  past  the  valve.  5,  through  the  pipe,  4,  ii 
the  lower  reservoir,   0.     As  soon  as  the  velocity  o)  i 
water  is  sufficient  to  overcome  the  tension  of  the  spriuf, 
the  valve,  ,^,  doses  and  the  water  fills  the  jiart  ol  i 
tube  marked   1.  the  air-inlet  valve,  7,  closes,  and  the 
is  compressed  until  the  pressure  is  great  cnoucli  to  <'| 
the  outlet   valve,  8.     The  compressed  air  is  then  fon 
out  of  the  valv<',  8,  tintil  the  water  reaches  the  lower  i 
of   the   pipe,    10,    when    the   valve,   9,  closes.     The  C' 
pressed  air  contained  in  that  jxirtion  of  the  pi|)e,  1,  wli 
is  above  the  bottom  of  the  pipe,   10,  then  expands   i 
foix'cs   the    water    backwanls    until    the   pressure  dui' 
the    velocity    has    been    overcome,    when    the    valvef, 
and  7,  ojien  again,  the  water  flows  away  through  5,  j 
a  flesh  cliiirjre  i>f  air  enters  through  the  valvi'.  7. — W.  H 
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mperatures  ;     Devices  for  indicaling  .     A.  Bam, 

^tietforcl.     and     F.     Ferrand,     Heywood.     Eng.     Pat. 
15,831.  July  25.  1908. 

MERCUHiAL  thermometer  has  a  resistance  wire  fixed 
hin  it,  dipping  into  the  mercury  and  extending  to 
;  .space  above  the  mercury.  The  ends  of  the  wii-e  pass 
■ough  the  glass  o£  the  thermometer  and  are  connected 
a  battery,  so  that  a  cmTcnt  can  be  passed  through 
wire.  A  measuring  or  recording  galvanometer  and 
sostat  are  included  in  the  circuit.  Ai  tlie  temperature 
a  or  falls,  the  height  of  the  mercury  column  varies 
i  consequently  the  depth  to  which  the  resistance 
■e  dips  into  the  mercury  varies.  The  resistance  of  the 
•e  and  the  current  flowing  through  it,  vary  with  the 
)th  to  which  the  wire  dips  into  the  mercury  and  the 
asure  of  the  current  is  thus  the  measure  of  the  tem- 
•ature. — W.  H.  C. 

elianical  /titers.     H.  Fothergill  and  A.  J.   Clark,  Man- 
chester.    Eng.  Pat.  25,881.  Dec.   1.   1008. 


E  claim  is  for  a  method  of  cleansing  the  filtering 
.terial  which  may  consist  of  sand,  quartz  or  other  lilic 
.terial  and  is  contained  in  the  filter,  a.  Ordinarily  the 
uid  to  be  filtered  enters  through  the  pipe,  j,  percolates 
•ough  the  sand  and  passes  through  the  perforated 
Ise-bottoni.  n*,  into  the  space,  a^,  from  which  it  flows 
ay  by  the  pipe,  I.  A  vertical  pipe,  fc,  is  arranged  in 
)  filtering  medium,  its  upper  beU-mouthed  end,  b*. 
•  •minating  at  about  the  level  of  the  upper  surface  of 
>.  sand.  Above  this  is  fitted  another  pipe,  c,  leaving 
naiTow  space,  g,  between  the  ends  of  the  two  pipes, 
.rough  f,  passes  the  shaft,  d,  provided  with  spraying 
zzles,  c,  and  propeller  blades,  /.  To  cleanse  the  filtering 
■dium,  the  supply  of  liquid  to  be  filtered  is  shut  off 
cl  clean  water  is  introduced  through  /,  below  the  false 
Item.  The  water  rises  through  the  filtering  medium 
d  holds  it  in  suspension ;  at  the  same  time  more  water 
introduced  under  pressure  through  Ic,  and  the  shaft,  d, 
'rotated.  Tlie  water  issues  from  the  nozzles,  e.  and  the 
'ipeller  draws  the  mixture  of  water  and  filtering  medium 
!  the  tube,  6,  and  discharges  it  between  the  jets  through 
i  orifice,  j  The  flocculent  impurities  are  carried  away 
th  the  wash  w.iter  through  j.— ^V.  H.  C. 

tiering  mnchine.     E.  T.  Wilder,  Kl  Paso,  Tex.     IT.,S.  Pat. 

!l25,85r),  June  22.  1909. 
IE  material  to  be  filtered  is  fed  through  the  pipe,  12. 
.0  one  end  of  the  horizontal  cylinder.  1,  which  is  rotated 
j  means  of  the  jiulley.  9.  Tlie  material  is  moved  forward 
migh  the  cylinder  by  the  rotary  screw,  19,  the  liquid 
ssing    through    the    perforated    ])ortion,    10.    whieli    is 


covered  with  filter-cloth  or  other  suitable  filtering  material, 
into  the  collecting  chamber,  2,  which  surrounds  the  per- 
forated portion  of  the  cylinder  and  from  which  the  liquid 
is  discharged  into  the  annular  trougli,  10.  The  residue 
is  pushed  forward  by  the  screw  into  tlie  enlarged  portion 
of  tlie  cylinder  and  is  there  mixed  witli  water  or  other 
liquid  introduced  tlirougli  the  pipe,  23,  and  the  hollow 
shaft,  22.  The  mixture  of  li([iiid  and  residue  is  dis- 
charged through  the  nozzles,  13.  into  tho  second  annular 
trough,  14.— W.  H.  C. 

Percolalor.     E.    S.    Peck,    Cleveland.    Ohio.     U.S.    Pats. 
925,833  and  925,835,  June  22.   1909. 

The  apparatus  consists  of  a  horizontal  steam-jacketed 
cylinder  mounted  so  that  it  can  be  rotated  and  lia\'ing 
a  row  of  openings  provided  with  suitable  covers  arranged 
along  one  side  of  the  drum,  for  introducing  and  withdrawing 
the  material  to  be  treated.  Two  longitudinal  pipes  for 
the  introduction  of  solvent  or  steam  and  the  withdrawal 
of  solution  are  arranged  within  the  drum  and  covered  by 
straining  plates.  One  pipe  is  adjacent  and  the  other 
opjiosite  to  the  row  of  openings.  Another  pipe  passes 
through  one  end  of  the  drum  and  is  bent  upwards  within, 
to  jirovide  a  means  of  withdrawing  vapour  from  the 
interior.— W.  H.  C. 

Satiiratinq    liquids    wilh    gases;        Apprn-dliis    for    . 

C.  Maimendier  anrl  M.  Stiihler.  (icr. 'Pat.  210.958. 
Julv  21,  1907.  Addition  to  Her.  Pat.  191.104,  Dec.  1, 
1905. 


^'S2  ik 


The  claims  are  for  two  modified  forms  of  the  apjiaratus 
described  in  the  main  patent  (see  Fr.  Pat.  371,714;  this 
J..  1907,  390).  Figs.  1  and  2  are  sectional  elevations 
of  the  two  new  foriiis  of  apparatus  and  Fig.  3  is  a  plan 
common  to  both.  The  liquid  is  forced  in  through  the 
jet.  h,  and  sucks  in  air  or  gas  through  a.  Mixing  is  effectod 
in  the  tube,  d.  and  the  liquid  s.aturate<l  with  gas  flows 
through  tho  opening,  m,  in  tho  upper  inner  wall  of  the 
tube,  d.  into  the  outer  vessel,  g,  from  which  it  is  removed 
through  the  opening,  /. — A.  S. 
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t'dliriiiij apjxirnliis.     A. .}.  Arbuckle,  .lolmuiiosbure.     V  S 

Put.  924,721,  June  15,   I'JOn. 
See  Eng.  Pat.  21,452  of  1908  ;  this  J.,  1909,  195.— T.  F.  B, 

Concrntrtilinij  sotuliom  bi>  freezing  ;    Aypnratus  for 

E.  Monti,  'hiiin,  Italy.     U.S.  Put.   925.820.  June  22! 

Ske  Fi-.  Pat.  390.085  of  1908  :  tl.i.s  J..  1908.  1008.— T.  F.  B. 

Refrigeration  ;    ProcesK  of .     W.  W.  ticiiy.  San  Fran- 
cisco.    U.S.  Pat.  92«,080,  Juno  22,  1909. 
f^EF.  Eng.  Pat.  25.806  of  I<)07  ;  tlii.s  J.,  1908,  740.— T.  F.  B 

DiKlillnlion,    rnnden-tnlion.    and    reclifiralion    of    liquids  ; 

ApijartiUi«  for  the  frarlionnl .     \.  Slavicok    Vicnni 

U.S.  Pat.  92(>,2Ifi,  Jnnc  29,  1909. 

See  Eng.  Pat.  27.0(>3  of  1902 ;  this  J.,  1903,  877.- T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Coal  gas  ;  Analysis  of and  of  siinilar  gaseous  mixtures. 

with    special    regard    to    the    diterjni nation    of    nitrogen. 

G.  von  Knorrc.  Chem.-Zeit.,  1909.  33,  717—719. 
A  MODIFICATION  of  .Jiicer  s  mothod  (J.  Ca.sbel..  1898.  7(i4» 
IS  (Icsoiiljed.  After  absorption  of  carbon  dioxido.  heavy 
hydrocarbons,  oxygon,  and  carbon  monoxide  in  the  usual 
manner,  the  whole  gaseous  residue  is  passed  over  copper 
oxide  in  a  quartz  tube,  heated  to  2.50''  C.  The  air  in  tliis 
tube  IS  previously  displaced  liy  pure  nitrogen  Hhicli  is  led 
through  by  means  of  a  cajiiUary  side-tulic.  At  2.")0°  t'. 
the  copi)er  oxido  oxidises  tlie  free  livdrogen  in  the  gas 
verj'  rapidly  to  water :  the  gas  is  tlieiVforc  |)asscd  to  and 
fro  through  tlie  lieatcd  tube  until  no  further  diminution  in 
volume  occurs.  The  total  diminution  in  volume  is  equal 
to  the  volume  of  hydrogen  originally  present.  The  quartz 
tube  containing  coiipcr  oxide  is  then  heated  to  bright 
redness  and  the  gas  passed  to  anil  fro  until  no  further 
contraction  ocours  after  contact  with  potassium  hydioxid. 
solution.  The  reduction  in  volume  is  equal  to  that  of  the 
carbon  dioxide  formed  by  the  combustion  of  the  methane 
m  the  residue,  and  therefore  to  the  volume  of  Vac  methane 
Itself.  The  residual  gas  represents  the  total  nitrogen  in 
ti.e  sani))le.  Carbon  monoxide  is  also  oxidised  to  carbon 
dioxide  by  the  action  of  copper  oxide  at  250°  C.  The 
copper  oxide  has  to  be  occasionally  regenerated  by 
aspirating  air  through  the  heated  tube  for  a  few  minute.i. 
After  a  time,  however,  the  regenerate<l  cojiper  oxid.- 
becomes  inactive,  and  must  be  replaced.  The  (luarlz 
tube  lasts  for  a  long  time.  The  results  are  said  to  lie 
very  accurate,  as  the  total  sample  is  used  for  all  determina-  ' 
tions  and  the  (piartz  tube  does  not  alter  in  volume  by 
deformation  on  heating.  For  \ciy  accurate  nitrogtii 
determinations  it  is  best  to  take  a  separate  sample  pa-is 
It  directly  through  tlie  red  hot  copjjcr  oxide  tube  till  no 
further  contraction  occurs  and  read  off  the  volume  <if 
nitrogen  wliicli  remaias. — E.  F. 

Oxijhydrogtn  flame  ;    Temperature  of  the  .     E    Bauer 

Compt.  renfl..  l!t()9.  148.  175<>— 1757. 
The  temjieraturc  of  an  almost  homogeneous  oxvhydrogen 
flame  has  been  determined  by  two  methods".  (1).  By 
measuring  the  emission  and  absorption  of  the  liame  fo"r 
rays  reHected  from  fluorspar,  applying  Planck's  formula  • 
this  gives  2240°  C.  (2).  By  the  niethod  of  the  reversai 
of  the  IJ  ray.  by  means  of  the  electric  arc  and  a  system 
of  absorbing  jirisms,  which  leads  to  values  between  2200 
and  2:!li()-  C.  according  to  the  proportion  of  oxygen. 

— F'.  SODN. 
lllnminaliwj  tfPriencies  of  carbon  monoxide  and  hydroqrn 
used  in  conjunction  with  incandesetnt  mantles  '  \ 
Forshaw.  J.  Cias.  Lighting.  1909,  106,  8«.5~871. 
The  view  widely  held  that  the  illuminating  oflicicncy  of  a 
combu-stihlo  gas  used  in  conjunction  with  an  incandescent 
mantle  is  proportional  to  its  net  calorilic  value  appears 
to  be  basc^d  mainly  on  results  obtained  with  more  or  less 
complex  mixtures  of  gases  (see  this  J.,  1902  101"  1  ()••()  ■ 
1903,     1078,     1280).       The    author    has    compiirid    'the 


illuminating  efficiencies  of  hydrogen  and  carbon  nionorid 
two  gases  not  differing  greatly  in  net  calorilic  value  bi 
exhibiting  considerable  differences  in  the  character  . 
their  flames  and  their  modes  of  combustion,  the  rate  i 
combustion  of  hydrogen  being  very  much  higher  than  Ihj 
of  carbon  monoxide,  and  the  two  rates  being  unequal! 
accelerated  by  the  inlluenco  of  hot  surfaces.  It  wasiouii 
that  in  an  ordinary  atmospheric  burner,  it  was  not  pouib 
to  burn  a  mixture  of  hydrogen  with  more  then  about  cm 
tifth  of  the  quantity  of  air  iioccssary  for  complete  con 
bustion.  Up  to  this  point,  namelv  a" ratio  of  air  to  ns  ( 
0-52.  the  duty  (candles  jier  cb.  ft.  of  gas  per  hour)  affoide 
steadily  deireased  with  a  rising  rate  of  gas  consumptioi 
\\  itli  this  burner,  carbon  monoxide  gave  a  very  nui 
higher  duty  than  hydrogen,  ami  the  distribution 
luminosity  over  the  mantle  was  very  dllforent  with  i, 
two  gases.  In  onler  to  be  able  to  burn  hydrogen  in  a  «d 
aerated  condition,  a  special  burner  w'a.s  devised.  Tl. 
highest  duty  oblainwl  therewith  for  hydrogen  wm  I' 
c.iiidles  per  cb.  fi.  with  a  ratio  of  air  to  hvilmgen  of  ! 

whilst    the    best    result    (jbtained    with    carlion    ir,.  

(in  the  ordinary  burner)  was  17-3  candles  per  cb 
a  ratio  of  air  to  carbon  monoxide  of  1-9.     The  illun 
etliciency   of   carbon    monoxide    was    thus    48    \- 
higher  than  that  of  hydrogen,  whert^as  the  calorili     .  , 
under  the  experimental  conditions,  was  only  13  pei  ,, , 
higher.      By    using    hoUow   cones   of   iiorou.s    procil.iin 

confine  the  combustion  as  far  as  i>ossible  to  a  holl 

corresponding  to  the  outline  of  the  mantle,  the  con 
was  accelerated  and   the   illumination  concent rui..i.   . 
further  exj>eriments  are  needed  to  prove  definitely  whcli 
the  duty  can  bo  raised  by  this  means. — A.  S. 

Acetylene;    PrexMUtiotu  in  tlie   preparation,  storage,  .; 

use  of  and  storage  of  carbide.     Z.  anzew.  (Tifin 

1909,  22,   1331—1332. 
In  a  decree  issued  by  the  Prussian  Minister  for  Trade  an 
Industry,  it  is  stated  that  the  exemption  of  small  ]iortabl 
acetylene  generator  (charges  of  up  to  2  kilos,  of  c^rbi.i. 
from  the  regulations  in  force  with  resiX'Ct  to  the  prc|  i ;  . 
and  use  of  acetylene,  has  led  to  unforeseen  results    •  .,> 
to  the  rapid  development  of  autogenous  welding  in  pi . 
of  soldering,  these  acetylene  generators  are  now  u.scxl  i. 
considerable  extent  in  cto.sed  workrooms  and  are  fn  i  j. 
worked    beyond    their    nominal    lapacity.     The     : 
attending  this  state  of  things  aro  referred"  to  and  a  m...^,, 
cation  of  the  acetylene  regulations  is  foreshadowed.     I 
the   meantime,   exemption   from   the   present   n'guUlii.n 
is    to    be    limited    to    generators    chargwl    automatic^; 
with     a     delinite     quantity     of     carbide.     Handwork. 
generators   which   can    bo   charged   above   their   ii.ni  i 
capiicity.  and   nu'chanically  charged  generators  jilmI. 
with   means  for  feeding  in  several  charges  of  2  kllll^ 
succession  are  thus  excluded,  but  permission  for  their  i, 
in   closed   workrooms   may    be   granted   in  special  c«~. 
Where  acetylene  generators  of  any  kind  aro  ased  in  »ui . 
rooms,  great  care  must  be  taken  to  avoid  danger  of  inju 
to  the  work|K'ople.  and  special  prwautious  must  be  tak' 
\\\\ci\  there  is  possibility  of  acetylene  escaping  into  \' 
room  from  the  generator"  when  it  Is  in  use. — A.  S. 

Impurities    in    mine  air  due   to  the   firing  of  dmamil' 
Nauckhoff.     SeeXXll. 

Patents. 

Coal  or  coke  dust  or  like  fuel :    Utilising  in  /ur«<i. 

fitted  with  mechanical  stokers.  T.  D.  Stonehouse,  ,'^ 
Sampsons.  Guernsey.  Eng.  Pat.  13,470,  June  25.  l»ti' 
Liqcip  or  solid  hydi-ocarbons  are  fed  in  measured  qu«i 
titles  into  the  hopper  of  a  coking  stoker,  and  are  mix' 
with  the  fuel  in  the  hopixr.  The  finely  divided  fn. 
becomes  agglomerated  on  the  coking  plate  of  the  Btok. 
and  cokes  into  relatively  large  pieces  which  do  not  f.i 
thnmgh  the  bars  unburnt  as  would  l>e  the  cane  wii 
finely  divided  fuel  if  it  were  not  agglomerat<-<l.— W.  H.  ( 

Peat    products    for    fuel    purpairs.    and    process    of   mam 

facturing    the    same.     V.     Zailer,    Vienna.     Eng.    i'« 

1247,  Jan.   18.   1909. 

TiiK  iMitent  rt'fers  to  a  continuous  process  for  the  nwnii 

facturo  of  enriclie<l    |M-at,    in    which    the    ran    ir.alorini  i 
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[•  orporated,   in   the   cold,  with   mineral   oil ;     tar   and 

l  iniforous  oils   are   unsuitable.     By   incorporation   with 

*' :  thick  peat  pulp  in  a  quick-running  moulding  machine 

the  ordinary  type,  the  oil  becomes  highly  emulsified, 

i   a   homogeneous    product    is    obtained     in    a    single 

oration.— W.  E.  F.  P. 

onieing  air  [for  internal  combustion  en/jines].  H.  C. 
Williams  and  G.  \V.  Glasscock,  London.  Eng.  Pat. 
17,325,  Aug.  18,  1908. 

E  apparatus  is  intended  for  the  rapid  automatic  pro- 
etion  of  large  volumes  of  ozonised  air  to  be  used  in 
ernal  combustion  engine.^.  A  number  of  glass  tubes, 
•h  closed  at  one  end  and  provided  with  a  core  of  corni- 
ted  metal  of  liigh  electrical  conductivity,  are  exliaustetl  of 
and  fixed  in  a  frame  nf  insulatinff  material,  such  as 
mite,  the  latter  Ijeing  enclosed  in  an  outer  casing  of 
1,1  rsil  suitable  for  attachment  to  the  carburetter  or 
\iiiL'  chamber  of  an  internal  combustion  engine.  The 
ins  are  arranged  in  two  groups,  and,  by  means  of  wires 
Jril  in  the  glass  of  the  tubes,  the  two  sets  of  cores  are 
anected  to  the  opposite  poles  of  an  induction  coil.  It 
'  stated  that  by  the  use  of  ozonised  air  the  explosive 
'■cc  of  the  fuel  used  in  the  internal  combu.stion  engine 
increased  by  15  per  cent,  or  more. — B.  N. 

■.plosive  mixture  for  comhusiion-erujines.  P.  Winand, 
•Cologne,  Germany.  U.S.  Pat.  914,624,  Mar.  9,  1909. 
IE  explosive  mixture  (for  use  in  the  combustion-engines 
submarines,  torpedoes,  etc.,  where  atmospheric  air 
not  available)  consists  of  two  non-explosive,  nitrated 
rbon-compounds,  together  with  a  convenient  diluent, 
le  of  the  compounds  (such  as  nitrobenzene)  must  contain 
sufficient  oxygen  for  the  complete  oxidation  of  its 
rbon  and  hydrogen,  and  the  other  (such  as  tetranitro- 
ithane)  a  considerable  excess  of  o.xygen.  The  diluent 
Ir  maintaining  the  required  limitation  of  temperature 
l)uld  preferably  be  provided  by  the  products  of  com- 
jistion.— W.  E.  F.  P. 

(s    and    coke    oven    plant.      H.    Koppers,    Essen-Ruhr, 
Germany.     Eng.  Pat.  982,  Jan.  14,  1909. 


ii;  ascension  pipe,  a,  has  an  annular  channel,  ft,  formed 
ns  upper  end  and  is  connected  to  the  hydraulic  main,  p, 
\l  the  bend,  c,  provided  with  a  flange,  c',  which  dips 
.to  water  contained  in  the  annidar  channel,  h,  and  forms 
lute.  The  hydraulic  main  has  a  short  neck,  d,  formed 
n  its  upper  side  provided  with  an  annular  channel,  /, 
ito  which  the  Hange,  c",  at  the  other  end  of  the  bend,  c, 
lips.      Tl\e     neck,    d.    is     provided    with    a     transverse 


swivel  damper,  h,  g,  which  is  closed  before  tli'  ;i-  .  usion 
pipe  is  disconnected.  After  disconnection  a  loose  cover 
is  placed  over  d.  While  the  retorts  or  ovens  are  being 
charged  or  discharged,  the  ascension  pipe  is  connected  in  a 
similar  manner  to  a  waste  gas  main,  i,  which  is  connected 
to  the  chimney  stack. — W.  H.  C. 

Retorts  for  the  destructive  distillation  of  coal ;    Discluin/iiir/ 

vertical .   T.  Parker,  Wednesficld,  Staffs.    Eng.  Pat. 

14,105,  July  3,  1908. 
The  retorts  are  arranged  in  sets,  each  of  which  is  closed 
at  the  bottom  by  a  single  cover-plate  operated  from 
without  the  furnace.  By  lowering  or  withdrawing  the 
cover-plate,  the  contents  of  each  set  of  retorts  falls  on 
to  one  or  other  of  the  inclined  walls  of  a  kind  of  hopper 
several  feet  below,  the  impact  being  sufficient  to  break 
up  the  charge,  which  then  passes  througli  to  a  conveyor 
beneath.— W.  E.  F.  P. 

Coking  plant.     W.   R.   Elliott,   Denver,   Colo.     U..S.    Pat. 

925,428,  June  15,  1909. 
The  patent  relates  to  a  i^lant,  for  continuous  working, 
in  which  the  charge  is  supported  on  a  movable  platform, 
acting  in  conjunction  with  suitable  quenching  apparatus, 
and  receptacles.  The  platform  is  charged  from  tlie  coal- 
receptacle,  transferred  to  the  oven,  and  removed  at 
tlie  conclusion  of  the  coking  operation.  After  quenching, 
the  mass  is  forced  from  the  platform  into  the  coke- 
receptacle.— W.  E.  F.  P. 

Coke-ovens  ;    Bunsen  burner  for ,  with  detachable  tube 

of  refractory  maierial.  R.  Midler.  Fr.  Pat.  397,325, 
Dec.  11,  1908. 
In  coke-ovens  utilising  the  gaseous  prodticts  as  a  source 
of  heat,  the  metal  burners  employed,  which  are  of  the 
Bunsen  type,  require  frequent  renewal  in  consequence 
of  the  high  temperatures  to  which  they  are  exposed. 
In  the  present  invention,  the  tube,  or  the  head,  of  the 
burner  is  constructed  of  refractory  material,  and  is  easily 
detachable  from  the  metal  base.-^W.  E.  F.  P. 

Coke-oven  uyith  vertical  flues  for  ascending  and  descending 
gases.  Dr.  C.  Otto  und  Co.  Fr.  Pat.  397.380,  Dec.  14, 
1908.  Under  Int.  Conv.,  Dec.  19,  1907. 
The  coke  oven  described,  which  is  of  the  regenerative 
tyjie  heated  by  gas  from  below,  consists  essentially  of  a 
series  of  coking  chambers,  separated  b}'  vertical  tlues.  in 
which  the  hot  gases  ascend  and-  descend  successively. 
Alternate  Hues  are  provided  with  burners,  eacli  of  which 
serves  a  ])air  of  adjoining  coldng  chambers,  the  hot  gases 
being  drawn  into,  and  down,  the  remaining  flues.  Tlie  down- 
ward flow  of  tlie  gases  is  regulated  by  means  of  dampers, 
nniforni  heating  of  the  coking  chambers  being  thus 
obtained.  The  construction  of  the  oven  varies  according 
to  requirements,  provision  being  made  for  heating  by 
means  of  gas,  waste  heat,  or  bv  gas  and  waste  heat  com- 
bined.—W.  E.  F.  P. 
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aenerators.  A.  Jabs,  Zurich,  Switzerland. 
Pat.  12.446,  June  9,  1908. 
In  a  shaft  generator,  more  lieat  is  generated  in  the  lowest 
zone  by  the  complete  combustion  of  the  fuel,  than  is 
requiretl  for  the  purjiose  of  distilling  the  fresh  fuel;  this 
causes  the  gases  and  by-products  to  be  drawn  ofl^  in  a 
highly  heated  state,  the'latter  being  decomposed  into  less 
valuable  products.  To  avoid  this,  the  generator  is  con- 
structed with  one  or  more  lateral  openings  near  tlie  ii|)iier 
limit  of  the  lowest  zone,  and  about  half  of  the  coke  is 
withdrawn  as  it  is  produced,  leaving  only  sufficient 
incandescent  coke  to  convert  the  carbon  dioxide  into 
carbon  monoxide.  Tlie  square  section  of  the  fu.nacc  is 
increased  at  the  distillation  zone,  causing  the  fuel  adjacent 
to  the  walls  to  become  more  rapidly  coked,  .and  iberefore 
abh^  to  be  withdrawn  without  intermixture  witli  the  partly 
distilled  fuel.— F.  K. 

Ons- producer.      G.     Akerlund.     Wilkinsburg.     Pa.     U.S. 

Pat.  925,415.  .June  15.  1909. 
The  apparatus  consists  essentially  of  a  cylindrical  coal- 
receiver,  closed  at  the  top,  and  provided  with  .ci  annular 
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vaporiser     gurroimding     the     ash-pot.     The     vaporiser 

communicates  with  the  upper  portion  of  the  coal  receiver 
by  meaas  of  pipes  extending  longitudiimlly  tlirough  t\w 
refractory  lining  of  the  latter,  or  the  pipes  may  be  rcplace<l 
by  ttu  annular  chamber  in  thi!  said  lining  ;  and  suitable 
means  arc  provided  for  the  admission  of  air,  so  that  the 
heated  mixture  of  air  and  stcjim  is  ilrawn  from  the  top 
to  the  bottom  of  the  fuel  column.  'Jlxe  gaseous  |>roducts 
pa!!s  through  openings  in  the  bottom  of  the  a.sh-)>ot  into  a 
cylindrical  chamber  lieiu^ith,  and  thence  to  the  outlet. 

— W.  E.  F.  P. 

Ous-produccr.  L.  F.  Burger,  Assignor  to  ,1.  Thompson 
and  Son.'*.  Beloit.  Wis.  U.S.  Pat.  925.(121,  June  22, 
1009. 

Thk  claim  is  for  a  charging  hopper  for  a  gas-producer, 
provided  with  a  conical  drop-vahe  opening  into  tl.c 
generator  chamber  and  attached  to  a  vertical  reciprocating 
rod  by  which  the  valve  is  operated  and  which  extend-; 
thiough  the  lu)p))er.  Tlie  latter  ha-s  a  sliding  cover, 
which  on  being  oi>enc<l.  engages  the  rod  sup^wrting  the 
cone  and  locks  it,  .«o  that  the  cone  can  only  be  lowered 
when  the  sliding  cover  is  closed. — W.  H.  ('. 

Comhuslihle  gas  ;    Procesa  and  apparatus  for  production 

ol  homogetieotis  ,  by  carbtirisation  oj    atmospheric 

air.     J.  M.  Arnold.     Fr.  Pat.  397,081,  Dec.  4,  1908. 

Cabbubetteu  air  gas  is  often  extremely  variable  in 
composition,  since,  in  many  methods  of  working,  the  most 
volatile  constituents  of  the  carburetting  liquid  are  carried 
off  in  the  earUer  stages  of  the  proce-ss,  the  heavier  hydro- 
carbons remaining  until  the  end.  In  the  present  process 
it  is  claimed  that  gas  of  constant  composition,  calorific 
power,  and  specific  gravity  may  be  obtained  by  means  of 
the  apparatus  de.>!cribe<l.  The  carlnirctting  liquid  is 
automatically  fed  (in  the  ]iredetermineil  proportion  for 
the  quality  of  gsis  required)  into  the  carburettor,  consisting 
of  a  long  cylindrical  chamber  enclosing  a  vertical  spiral. 
'ITie  liquid  enters  the  top  of  the  cylinder  by  means  of  radial, 
perforated  pipes,  and,  falling  on  to  the  upj)er  c<lge  of  the 
spiral,  flows  down  the  vertical  surfaces  of  the  same,  where 
it  is  quickly  and  completely  evaporated  by  an  upward 
current  of  air  issuing  from  similar  pipes  at  the  bottom  of  the 
chamber.  Tlic  process  is  carried  on  under  the  constant 
pressure  obtained  by  the  action  of  the  bell  of  a  gasometer, 
wh'Ch  also  servos  to  regulate  the  supplv  of  carburetting 
liquid.— W.  E.  F.  P. 

Oas  producer,     h.  Bcnier.     Fr.  Pat.  397,20G.  Dec.  9,  1908. 

The  apparatus  consists  of  a  cylindrical  combustion 
chamber,  lined  with  refractory  material,  and  surrounded  by 
a  sheet  iron  envelope,  enclosing  an  amnilar  space  through 
which  the  mixture  of  air  and  steam  passes  before  coming 
into  contact  with  the  fuel.  Hie  circular  grate  supjmrfing 
the  latter  slopes  down  from  the  circumference  towards  the 
centre,  and  is  formed  about  a  small  aiuiular  chamber 
containing  water,  which  serves  to  cool  the  grate  and  to 
generate  the  necessary  steam.  The  fire-bars  are  place<l 
radially,  the  central  space  beiiig  left  free,  thus  forming  a 
vertical  pipe  which  is  prolonged  nearly  to  the  bottom  of  the 
chamber  beneath.  Ilie  latter,  serving  a<  an  ash-pit. 
communicates  with  a  rcctangtilar  chamber  containing  a 
small  boiler.  Tlie  mixture  of  air  and  steam  enters  at  the 
bottom  of  the  aimtdar  space  surroimding  the  combustion 
chamber,  and  passes  into  the  latter  through  horizontal 
openings  at  the  upper  end.  The  gaseous  product  issues 
from  the  botton/  of  the  furnace,  and,  passing  into  the 
rectangidar  chamber,  irivcs  up  part  of  its  heat  to  the  small 
boiler  contained  therein,  the  heate<l  water  being  subse- 
quently fed  into  the  small  annular  chaml)er  forming  par! 
of  the  grate,  llie  gas  is  then  brought  into  contact  with 
a  spray  of  water,  in  order  to  free  it  from  dust,  and  is 
finally  pa.ssed  through  sawdust  to  complete  the  purification. 

— W.  E.  F.  P. 

Suction    gas    producer   for   bituminous   furl.     K.    Herold. 
Fr.  Pat.  397,278,  Dec.  9.  1908. 

The  producer  consists  of  a  cylindrical  outer  casing, 
providwl  with  a  grate,  and  within  which  is  a  cylindrical 
charging  hopper,  the  upper  end  of  which  is  widened  to 


meet  the  outer  easing  near  the  top,  while  the  lower  ein 

extends  to  within  a  short  distance  of  the  grate,  the  intci 
vcning  space  being  occupie<l,  iradcr  working  condition- 
by  a  layer  of  incandescent  fuel.     In  the  middle  (uirtioi 
I  if  the  charging  hopper  is  fixctl  a  smaller  cylinder,  op<i 
at    the   bottom,   and   provided   with  a   hori'/.ontal   \n\»  ., 
the   top   (by   means   of   which   connection    is    mailc   wit 
the  chamber  beneath  the  grate,  or  with  the  outride  bp 
and  so  placed  that  its  lower  end  is  about  as  far  abo» 
the  bottom  of  the  hopper  as  the  latter  is  above  the  grx. 
The  chamber  beneath   the  grate  also  communicates,  h\ 
means  of  an  outside  l>ilK',  with  the  top  of  the  imHiucci 
and    the   gaseous   prmlucts   arc   drawn   off   at    the   uppri 
end   of  the  annular  space   between  the   lioiqKT  and  tin 
culler  casing.     WTien  in  o|M"ration,  suftieient  fuel  is  jin-.-' 
to  form  a  fairly  thick  layer  on  the  grate,  and  tn  ; 
cylindrical  portion  of  the  hopiMT.     By  suitable  rcgm  .u 
the  ga.soous  products  arc  finally   made  to  pass  ujiuiii  i 
through   the  incandescent   layer  Ijefore   being  drawn  c' 
the  function  of  the  innermost  cylinder  being  to  ]■:■ 
tarry  funu'S,  etc..  from  passing  directly  from  the  I 
to  the  anniUar  chamber.     This  is  effeeted  by  maini...Uii  . 
the    interior  of   the   cylinder   and    the   annular   clianib 
at  about  the  same  reduced  pressure. — W.  E.  F.  P. 

Combustible  gas;      Production  and  regeneration  of  

lor  fuel  or  motim  poucr.  J.  Taverne.  Fr.  Pat.  397,!&.', 
Feb.    18,   1908. 

('.\RBON  monoxide  is  mixed  with  the  required  pmi-    ' 
of  air  (obtained  from  liquid  air)  to  form  a  comi 
mixture.     After    combustion     the    products    are    |.i.sr- 
through  incandescent  coke  in  order  to  regenerate  carln 
monoxide. — \V.  E.  F.  P. 

Electric  lamp  fHamenis ;  ilanu/aclure  of ,  and  apparahu 

therefor.  Soc.  Fran9aise  d'Incandcscence  juir  le  Uu 
(Svsteme  Auer),  Paris,  France.  Eng.  Pal.  12.7211, 
June  13,  1908.     Under  Int.  &mv.,  July   13.  liKiT. 

The  unfinished  filament,  comjwsed  of  a  metallic  oxide,  i 
inserted  from  the  bottom  into  a  vertical  tube  furtui- 
which  is  traversed  by  a  current  of  reducing  gas.  Tl' 
upper  part  of  the  furnace  is  strongly  heatod  by  gus  i 
electricity.  WTicu  the  filament  becomes  a  coin  I  • 
by  the  reduction  of  the  metallic  oxide  to  metal,  a  c 
of  electricity  is  passed  through  it,  completing  the  forniatii  i 
of  the  filament.— F.  R. 

Coke  oven.     H.  Koppcrs,  Essen  on  Ruhr,  Germany.     U.^ 
Pat.   926,815,  June   22,    1909. 

See  Ft.  Pat.  382.066  of  1907  ;  this  J.,  1908,  275.— T.  F.  li 

Gas-retort    furnace.     H.    Riee,    Munich,    Germany.     U.S. 
Pat.  fl2(j,135,  June  29,   1909. 

See  Fr.  Pat.  379,113  of  1907  ;  this  J.,  1907.  1191,— T.  F.  K 

Gas  from  tar,  oil.  or  the  like  ;  Method  of  producing  — —  m 
gas  producer  plant.  F.  G.  C  Kincker,  Wati-rgraafsniciT, 
and  L.  Wolter,  Amsterdam.  Eng.  Pat.  1().027.  July  2.>. 
1908. 

See  Fr.  Pat.  393,114  of  1908  ;    this  J.,  1909,  1«.— T.  F.  B. 

Producer  gas  or  uxiter  gan  ;    Process  of  and  apparatus  lor 

manufacturing    .     H.     Pettibone,     New     Ro»heilc. 

N.Y.,  U.S.A.     Eng.  Pat.  19,363,  Sept.  15.  li»08. 

Skk  I'.S.  Pats.  898,601  and  900.582  of  1908  :   this  J.,  19(ls. 
1011,  1051.— T.  F.  B. 

Mixing^     measuring,     and     rarhurittimj     gaseous    '"-/  ■ 

.ipjxiratus  for  .     A.  Bouvier,  Lyon,  France.     I  ^ 

Pat.  924,883.  June  15,  liK)9. 

Skk  Eng.  Pat.  21.022  of  190ii :   this  J.,  1907,  600.— T.  F.  B 

Gas    producer,     (i.     Hatton.     Brierley     Hill.     I'.S.     P»' 
925.634.  June  22.   1909. 

See  Eng.  Pat.  18,214  of  1904  ;  this  ,1.,  1905,  830.— T.  F.  B 

Oos  purifier.     C.    Flos-sel.    Munich.   (!ermany.     U.S.   P»t. 
926,647.  Juno  29.   19119. 

.See  Fr.  Pat.  373,998  of  1900  ;   this  J.,  1907,  754.— T.  F.  R 


Vol.  XXVni..  No.  14] 


cl.  in.— destructive  distillation,  &c. 


789 


■lelallic  filaments  for  electric  incandescent  lamps  ;    Process 

gf  trmlinq .    W.  Majert,  Berlin.    U.S.  Pat.  926,069, 

June  22.  1909. 

EE  Fr.  Pat.  392,524  of  1908  ;  this  J.,  190S,  1198.— T.  F.  B. 

\)pli>rmining  calorific  power  of  combustible  gases.     Addition 
to  Fr.  Pat.  385,72(5.     See  XXIII. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

'riKny  petroleum  ;    Optical  and  other  properties  of  . 

il.  Rakusin.  Petroleum,  1909,  4,  921—924. 
ii'de  oil. — On  a  formeroccasion  the  author  determined  tho 
'arbonisation  constant  (K)  as  1/24  per  cent,  in  benzene 
'olution ;  and  a  recent  examination  of  oil  from  a  different 
'lepth  gave  the  value,  3/32  per  cent.  Laboratory  fractions. 
-The  fractions  up  to  250°  C.  are  colourless,  free  from 
lichroism,  and  give  colour  reactions  with  trichloracetic 
'cid.  whilst  the  higher-boihng  fractions  show  progres- 
ively  deepening  colour  from  straw  yellow  to  blood  red 
■the  residue  being  black),  and  increasing  dichroism. 
Che  oil  behaves  hke  other  Caucasian  oils  on  distillation, 
md  contains  85  per  cent,  of  recoverable  fractions,  25-05 
ler  cent,  consisting  of  lubricating  oil  fractions.  The 
aeaviest  of  these  fractions,  coming  over  at  325^ — 340°  C. 
12  mm.),  has  the  sp.  gr.  U-9424  at  15°  C  a  viscosity  equal 
i  o  that  of  castor  oil,  and  dextrorotatory  power  of  about  80° 
!in  the  saccharimeter).  It  is  considered  that  the  usual 
■lassification  of  petroleum  residues  according  to  their 
ubricating  oil  content,  is  based  on  the  present  defective 
iiethod  of  practical  distillation,  and  not  on  the  nature 
)f  the  crude  oils.  Specimens  of  lubricating  oil.  obtained 
lay  distilling  about  8  cwt.  of  crude  oil  with  superheated 
iteam,  would  allow  the  rays  of  polarised  light  to  pass  only 
uihen  examined  in  the  form  of  solutions  in  benzene,  of  6-25 
and  3-12  per  cent,  concentration  respectively;  a  result 
'-'onfirming  the  view  that  the  practical  distillation  process 
.requires  modification,  so  that  the  distillates  may  be 
;;oUected  according  to  their  boiling  point  limits  and 
;?onstants  of  rotation,  thus  enabling  valuable  technical 
'products  to  be  obtained  with  a  minimum  expense  for  fuel. 
Rtsiduum. — The  carbonisation  constant(K)  was  onlyabout 
iour  times  as  high  as  that  of  the  crude  oil,  showing  that  no 
racemisation  occurred  in  distillation.  The  optical 
examination  of  the  residuum  after  refining  with  30  percent. 
jof  sulphuric  acid,  showed  that  the  acid  had  greatly 
jlowered  the  content  of  asphaltic  constituents.  Behaviour 
of  crude  nil  irhrn  centrifuged. — This  treatment  reduced  the 
specific  gravity  from  0-8791  to  0-8768,  and  raised  the 
carbonisation  constant  from  3/32  per  cent,  to  1/8  per  cent. 
These  results  are  considered  to  throw  light  on  the  formation 
,nf  asphaltum  and  similar  products  by  the  centrifugal  force 
|0f  the  globe. — C.  S. 

■  Paraffin  wax;  Examination  of  .  L.  Singer.  Petro- 
leum, 1909,  4,  1038—1040. 
Paraffin  wax  of  Au.strian  production  is  now  so  graded 
that  it  no  longer  consists  of  heterogeneous  fractions, 
but  of  different  grades,  the  melting  and  solidification  points 
of  which  can  be  more  or  less  sharply  determined.  For 
this  purpose  Shukoffs  method  is  almost  universally 
employed  for  commercial  transactions  (see  this  J.,  1899, 
406).  For  the  determination  of  the  proportion  of  oil  in 
purified  paraffin  wax,  Holde's  modification  is  frequently 
used: — The  weighed  quantity  (0-5  gnu.)  of  the  sample 
is  dissolved  in  30  c.c.  of  ether,  and  the  solution  mixed 
with  30  c.c.  of  96  per  cent,  alcohol.  The  mixture  is  stirred 
and  cooled  to  20°  C,  and  the  insoluble  portion  separated 

.and  waslied  with  10  c.c.  of  a  mixture  in  equal  parts  of 
alcohol  and  ether  at  20°  C.     The  residue  on  the  filter  is 

I  then  washed  with  hot  benzene  or  petroleum  spirit  into  a 

,  weighed  dish,  the  solvent  evaporated,  and  the  residue  dried 
for  15  minutes  at  105°  C.  and  weighed.  The  filtrate  and 
washings  are  also  evaporated  on  the  water-bath,  and  this 
residue  washed  with  6  c.c.  of  the  mixture  of  alcohol  and 
ether  (this  time  cooled  to — 20°  C),  and  its  weight  added 


to  that  of  the  previous  residue.  Finally  the  last  filtrate 
and  washings  are  evaporated,  and  the  amount  of  residue 
obtained  gives  the  proportion  of  "  oil  "  in  the  paraffin 
wax.  An  addition  of  1  per  cent,  must  be  made  to  the  resvdts 
thus  obtained  in  the  case  of  hard  paraffins.  The  author 
has  examined  numerous  samples  of  different  grades  of 
paraffin  wax  and  has  compa:ed  the  results  with  the  figures 
given  by  Shukoft"s  method.  By  dissolving  the  residues 
in  10  c.c.  of  ]3etroleum  spirit  and  treating  the  solution  with 
alcohol  and  ether,  as  described  by  Holde,  the  proportions 
of  "  oil  "  are  considerably  lower.  The  following  table 
gives  typical  results  : — 


Grade. 

.Solidi- 
flcation 
point. 

Without 
petroleum  spirit. 

With 
petroleum  spirit. 

Paraffin. 

Oil. 

Paraffin. 

Oil. 

White,  sott(mat9ch) 
50/51,  opaque 
60/51  transparent 
60,  transparent . . . 

"  C.     per  cent. 
44-9        90-02 
50-3    ■      98-10 
50-6          98-93 
58-6          99-55 

per  cent. 
9-98 
1-90 
1-07 
0-45 

per  cent. 
91-90 

99-80 

99-78 

100-00 

per  cent. 
8-10 
0-20 
0-22 
0-00 

From  this  it  appears  that  the  proportion  of  oil  in  a  given 
grade  of  paraffin  wax  may  be  approximately  the  same  in 
opaque  and  in  transparent  samples.  In  one  case  paraffin 
wax  of  undoul)tedly  transparent  appearance  contained 
as  much  as  3-6  per  cent,  of  oil.  This  confutes  the 
commonly  accepted  view  that  transparent  paraffin  wax 
must  also  be  "  free  from  oil,"  and  that  transparency  may 
be  accepted  as  the  criterion  of  quality.  Experiments 
made  with  Zaloziecki's  method  (which  consists  in  dissolving 
the  paraffin  wax  or  paraffin  oil  in  amyl  alcohol  and  precipi- 
tating the  paraffin  with  ethyl  alcohol)  gave  analogous 
results.  The  author  therefore  concludes  that  all  paraffins, 
including  American  and  peat  paraffins,  have  an  "  oil 
content  "  when  examined  by  this  method.  Hence  it 
would  be  advisable  to  adopt  a  commercially  permissible 
limit  for  this  proportion  of  "  oil."  This  might  well  be 
fixed  at  2  to  2i  per  cent.,  and  only  in  the  case  of  soft 
paraffins  for  matches  need  an  exception  be  made.  A  further 
difficulty  in  the  examination  of  paraffin  wax  is  that  the 
methods  of  grading  adopted  in  Germany,  Scotland,  and 
America  do  not  agree,  and  a  table  is  required  showing  the 
relationship  between  the  Shukoff  figures  and  those  obtained 
by  the  Scotch  and  American  methods  of  determination. 
The  following  table  gives  the  present  corresponding  values, 
but  in  the  author's  experience  these  are  not  correct. 


German 

Scotch 

American 

method,  "  C. 

method,  °  F. 

method,  '  F. 

38/39 

98/102 

101/105 

45/46 

110/112 

113/115 

48/49 

115/ 

118/ 

50/51 

118/120 

121/123 

51/52 

118/120 

121/123 

53/54 

125/127 

128/130 

56/57 

130/ 

133/ 

-C.  A.  M. 


Patents. 


Tar  ;    Device  for  preventing  from  flowing  with  the 

ammoniacal  liquor  out  of  the  tar  well.  R.  Oettner. 
Ger.  Pat.  210,590,  May  26,  1908. 
An  overflow  pipe  is  proiddcd  through  which  the  ammoni- 
acal liquor  floating  on  the  tar  in  the  tar  well  flows  out 
into  the  liquor  reservoir.  At  the  bottom  of  the  limb  of 
the  overflow  pipe  dipping  into  the  liquor  in  the  tar  well 
is  fixed  a  saucer  with  a  hole  in  the  centre  and  wi'h  several 
short  inclined  pipes  projecting  downwards  between  its 
centre  and  circumference.  From  the  central  liole  a  short 
conical  pipe  rises  within  the  overflow  pipe,  .^s  the 
ammoniacal  liquor  rises  in  the  conical  pijie  and  then  in 
the  overflow  jiipe.  any  entrained  tar  tends  to  settle  and 
flow  back  down  the  outside  of  the  conical  pipe  into  the 
saucer,  and  thence  through  the  short  inclined  piiK-s  back 
into  the  tar  well. — X.  S. 
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[July  31,  H09. 


Ammonium  tulphate  ;    Saturator  for  the  manufacture  of 
.     H.  Koppers.     Oer.  Pat.  210,902,  April  3,  1908. 

Perforated  tubes  are  disposed  within  the  gas  space  of 
the  saturator  and  water  is  passed  through  these  tubes  in 
order  to  wet  the  walls  of  the  vessel  and  so  prevent  the 
formation  of  crusts  of  salts  thereon.  Or,  the  gas  space 
of  the  saturator  may  be  surrounded  by  a  cooling  jacket, 
in  which  case  water  is  condensed  on  the  inner  walls. — A.  S. 

Bemeru     hydrocarbons ;      Process    for     'purifying    . 

Badische  Andin  und  Soda  Fabrik.     Gcr.  Pat.  211,239, 
Sept.  5,  1907. 

Benzexe  hydrocarbons  are  purified  from  thiophen  and 
its  homologues  by  treatment  with  an  aldehyde  or  an 
organic  anhydride,  in  presence  of  a  suitable  condensing 
agent,  and  separating  the  puritjed  hydrocarbon  from  the 
condensation  product  by  distillation,  etc.  Formaldehyde, 
acetaidchyile,  and  phthalie  anhydride  are  six'cially 
suitable  for  the  process.  The  temperature  and  other 
conditions  of  the  process  should  be  so  atljusted  that  the 
benzene  does  not  enter  into  the  reaction.  10.000  parts 
of  benzene  containing  tliiophen  are  agitated  (for  several 
hours)  with  a  mi.xture  of  I.IOO  parts  of  73  per  cent,  sulphuric 
acid  and  45  parts  of  30  per  cent,  foruialdehyde,  until  a 
filtered  sample  does  not  react  with  a  solution  of  isatin  in 
sulphuric  acid  ;  the  purified  benzene  may  now  be  distilled 
with  steam  or  by  direct  heat. — T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Rtduclion  ol  triphenylmtlhane  dyexliiffg  and  a zo-compounds 
u-i(h  sodium  hyposulphite  [hydrnsulphile].  0.  Fischer, 
A.  Fritzen  and  S.  Eilles.  J.  prakt.  Chem.,  1909,  79, 
5()2— "JfiS. 

Thk  .lutliors  describe  examples  of  the  advantage  of  usinij 
sodium  by)iosulphite  in  the  reduction  of  dycstufis  (compare 
Grnndmougin.  this  J.,  1906,  SO.").  1142;  1907,  959). 
In  this  o])cration  it  is  of  distinct  ailvantiv!.'c  to  add  a  small 
amount  of  zinc  dust  wliich  acts  a?  a  catalyst.  CryKlul 
Violet : — A  sohition  of  ">  grms.  in  100  c.c.  of  alcohol  is 
treated  at  the  boiling  point  with  a  concentrated  a(iueo\is 
solution  of  10 — 15  grms.  of  sodium  hyposulphite,  and 
0-5  prm.  of  zinc  dust  is  also  added.  On  diluting  with 
hot  water  and  ammonia,  a  quantitative  yield  of  hexa- 
methyli)araleucauiline  ie  obtained.  Pa rarof aniline  : — This 
is  reduced  in  an  exactly  .similar  way.  From  the  leuco- 
eompound  the  following  derivatives  were  prepared. 
Tribenzylidene-p-leucaniline,  C'<„H,,X.t  +  CjH„.  ni.pt. 
79'' C  :  the  benzene-free  substance  melts  at  175°  C. 
Tribenzyl-/>-leucaniline.  m.pt.  100° — 107°  C.  Tlii.s,  on 
oxidation  with  lead  peroxide  in  acetic  acid  solution  or  by 
chloranil  in  alcoholic  solution,  \-iclds  trihenzylro.^aniline, 
which  i.s  a  red  violet  dyestuff.  tri-o-hydroxybenzylideno- 
/(-leucanilino  forms  yellow  needles,  m!pt.  121''  C.  Tri-p- 
anisylidene-yjleucaniline  forms  colourless  rods  or  needles, 
m.pt.  79' — S(V  t'.  Tri-/)-dimethy!aminol)enzylidene-p-leuc- 
anilinc  crystallises  in  bright  yellow  ])risms,  m.pt.  240°  ('. 
Benzeneazofifl-dinaphthyldtnine  : — 10  grms.  are  dissolved 
in  a  hot  mixture  of  200  parts  of  pyridine  and  150  parts 
of  alcohol,  and  a  concentrated  solution  of  20  grms.  of 
sodium  hyposulphite  added  gradually.  The  «holc  is  kept 
boiling  and  5  grms.  of  zinc  dust  are  a(!de<l  in  small  portions 
at  a  time.  Then  20— .30  grms.  of  hyfMisulphite  and 
5  grms.  of  zinc  dust  are  added,  whereby  the  solution 
become!!  colourless.  Tlio  pyridine-alcohoi  mixture  is 
poured  off,  and  on  adding  water,  tine  yellow  needles  of 
a-amino-fid-dinaphthylamine  are  obtained.  When  this 
or  its  acetyl  derivative  (m.pt.  214°  C.)  is  boiled  with 
acetic  acid,  /3-naphthylmcsomethyluaphthiminazole  is 
formed. — J.  C.  C. 

Thioindigo  ;  Somederimlivc.tof .     Bcchamp.     Compt 

rend.,  1909,  148,  1077— Iti79. 
The   author   finds   that,    contrary    to    the   experience   of 
Sachs  and  Kantorowicz  (this  J.,  1909.  .594).  the  action  of 
magnesium  org:»nic  compounds  on  TI)ioindigo  is  simply 


a  reducing  one :  when  decomposed  by  water  the  prud\i 
of  the  interaction  gives  a  white  substance  which  rapid 
oxidises  to  Thioindigo,  and  when  treiitod  with  acetyl 
benzoyl  chloride,  the  reaction  product  yields  the  acct 
derivative. 


CeH.t 


/' 


C(CO.CH,k 


./ 


CO 


qcccHj) 


C.H., 


crystallising  in  fine  white  needles,  m.pt.  248°  C,  or  t! 
benzoyl  derivative. 


C.H. 


.C(OH). 


^C(CO.C„H^), 


C,H, 


which  forms  white  felted  needles,  m.pt.  22.5' C.  i 
saiKJuification  both  compounds  furnish  IcucoThioind'. 

-J.  C.C 

Congo  lied  :     The  osmotic  pressure  of  and  of  tn' 

other  dyes.     \V.    M.    Baylis-s.     Roy.    Soc.    Proc,   1!« 
B,  81,  269—286. 
It  is  found  that   Congo  Red,   although  a  colloid  in  ■■ 
sense  of   not   being  diffusible   through   )iarchment-p«i. 
has  an  osmotic   pressure  equal  to  that   which   w     ! : 
given  if  it  were  present  in  true  solution  in  siuLde  ni' 
Tlio  theoretical  osmotic  pressure  is  only  obtainfl 
absence    of    extraneous    electrolytes.     Wlien    t}  ■ 
present  they  cause  aggreg.'fction  of  molecules  to  [     ■ 
The  free  acid  of  Congo  Red  forms  a  blue  colloidal  soluii 
when  dialyse<l  :    it   gives  an   osmotic   pressure  (■(  al>' 
14  mm.  of  mercury  for  a  1   per  cent,  solution  mIh.! 
the  kinetic  theory  be  correct,  means  that  the  ni:;.':  ■ 
contain,  on  an  average,  20  molecules. — J.  C.  C. 

Indanthrene    Blue   and    Indanthrene    Violet   as   subsliti: 
for  ultramarine  in  sugar  works.     See  XVI. 

Patents. 

Monoazo  dyestiiff  ;     Process  for  preparing  a  yellow  — 
Act.  Go.s.    f.    Anilinfabr.     Ger.    Pat.    210,598,    April 
190S. 

2'.3-Dicui.oro-4-ami>"oazoi>enzene  is  converted  into 
disulphonic  acid  by  treatment  with  sulphuric  acid  < 
taining  60  per  cent,  of  anhydride,  at  55° — 00°  (^  I 
product  dyes  wool  yellow  shades  fast  to  acids,  and  fii- 
to  licht  than  the  shades  given  bv  the  known  yellow  a 
dyestuffs.— T.  F.  B. 

\.izinc]  di/f stuffs  lor  u-onl ;  Process  for  prc^vtring  red  — 
C.'jiiger.  ■  Ger.  Pat.  210,702,  .Tuly  21,  1908. 

p-.\MlNOi'HENOL-o-Disrr.PHOSlc      acid      (preimrnd     h 
nitrosodimethylanilinc),    is    oxidi-sed     together     with 
m-diamine  to  an  indophenol.  which  is  then  converted  in 
the   cones  landing    a/.ine    by    boiling    in    prejience  of  i 
oxidising  agent. — T.  F.  B. 

Vat  di/estuff  :     Process  for  preparing  a  red  .     Ge- 

Chem.  liuhistrie  in  Basel.     Ger.  Pat.  210.813.  Jum 
1907.     Addition  to  Ger.  Pat.  205,377.  Jan.  17,  1»C 

Red  vat  dvcstuffs  are  obtained  if,  in  the  process  descr  ! 
in  the  original  patent  (sec  Fng.  Pat.  344  of  1908 :   thi- 
1908.    399).    the    acenaphthenequinone    is    replaced 
dichloroaconaphthenequinonc. 


ioHe<X 


ICIj 
CO 


and  the  oxythionaphthene  by  3-oxy-(l)-thion»phfiien' 
carboxylic  acid. — T.  F.  B. 

Vat  dyestuffs  ;    Process  for    preparing   green .     ' 

f.  Chem.  Industrie  in  Basel.     Ger.  Pat.  210.828,  M»y  1 
1908. 
Dyestcffs  which  dye  cotton  fast,  intense,  green  »h 
from  the  vat.  are  obtained   by  condensing  indoxyl  » 
derivatives  of  /j-naphthisatin  of  the  formula, 

CijHj^^Q  >C :  X, 
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ch  as  ^-naphthisatin-naphthalide,  mono-  or  dibromo-j3- 
phthisatinchloride,  etc.,  and  treating  the  resiUting 
estiiffs  with  halogenating  agents. — T.  F.  B. 

i-nrindisulyhonic  acid-i ;    Process  for  preparing  .'?..5-  and 

3  8-  .     R.  Wedekind  und  Co.     Ger.  Pat.  210,863, 

June  2.  1908.  Addition  to  Ger.  Pat.  202,398,  llav  6, 
1903. 

jZARn>-3-MONOsri.PHOSio  acid  is  converted  into  a 
iiture  of  the  3. .5-  and  3.8-disulphonic  acids  by  treat- 
ent  with  fuming  sulphuric  acid  in  presence  of  mercury, 
le  3-sulphonic  acid  need  not  be  isolated  ;  thus,  100  parts 
alizarin  are  heated  at  110°  C.  for  ten  hours  witli  500 
trts  of  sulphuric  acid  (20  per  cent,  anhj'dride) ;  ten  parts 
mercury  are  then  added,  and  the  mixture  heated  for  a 
rther  ten  hoiirs.  The  product  is  dissolved  in  water, 
1(1  precipitated  by  potassium  chloride.  The  salts  of 
e  3.8-disidpl)onic  acid  are  much  more  soluble  than 
ose  of   the  3.5-disulphonic  acid.     The  sulpho-group  in 

I  ,e  3-position  is  removed  from  both  acids  by  treatment 

t  ith  sulphuric  acid. — T.  F.  B. 

mmatic  acyl-p-dvimines  ;     Process  for  preparing  . 

Kalle  und  Co.     Ger.   Pat.   210.886,  Sept.   3,   1907. 
DMPOUNDS   of   the   general   composition, 

C,H2(NTIAcyI).N02.Cl.X.[1.4.3.6], 

ihere  X  is  a  halogen,  alkyl.  or  alkyloxy  group,  are  treated 

|ith    sodium    polysulphide,    thus    replacing  the  chlorine 

■-  flie  disulphide  group,   which  is  then  reduced   to  the 

xTOup  by  treatment  with  iron  in  presence  of  an  acid  ; 

aiso  reduces  the  nitro  group  to  an  amino  group.    The 

-lilting    derivative    of     o-araino-m-acylaminothiophenol 

now  etherified  in  the  usual  manner,  when  an  acyl-p- 

,iamine   containing   a   thioalkyl   group   in   an   o-position 

0  the  amino-group  is  formed.     These  compounds  are  of 
!alue  in  the  preparation  of  disazo  and  other  dvestuffs. 

1  '— T.  F.  B. 
I 

■hjefUiffs  of  the  anthracene  series  and  intermediate  products  ; 

'  Manufacture     of     .     O.     Imray,     London.     From 

j  Farbwerke  vorm.  Jleister,  Lucius,  und  Briining,  Hochst 
on  Maine,  Germany.     Eng.  Pat.  15.355.  July  20,  1908. 
;ee  Ger.  Pats.  205,149  and  209.321  ;    this  J.,   1909,   134 
nd  650.— T.  F.  B. 

ilizarin  ;    Manufacture  of .      P.  A.  Newton.  London. 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co..  Elberfeld, 
Germany.     Eng.  Pat.  19,641,  Sept.  18,  1908. 

;ee  Fr.  Pat.  395,137  of  1908  ;  this  J.,  1909,  304.— T.  F.  B. 

izo  dyestufj.     H.  Jordan  and  W.  Neelmeier,  Leverkusen, 

Assignors    to    Farbenfabr.     vorm.    F.    Baver   und  Co., 

I   Elberfeld,  Germany.     VS.  Pat.  916.323,  March  23.  1909. 

!;ee  Fr.  Pat.  397,613  of  1908  ;  this  J.,  1909,  698.- T.  F.  B. 

lintkracene  series;     Compound  of    the  and   process 

of  making  same.  F.  Kacer,  Mannheim,  Assignor  to 
Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen  on 
Rhine,  Germany.     U.S.  Pat.  925,917,  June  22,  1909. 

>EE  Eng.  Pat.  9657  of  1907  ;  this  J.,  1908,  556.— T.  F.  B. 


v.— PREPARING,    BLEACHING,    DYEING, 
PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 
j  AND    FIBRES. 

Bleaching  poicdcr  solutions  ;  Determination  of  the  alkalinity 

of  .     K.  J.   P.   Orton  and  W.  J.  Jones.     Analyst, 

1909,  34,  317—318. 

A  Kxowx  volume  of  the  bleaching  powder  solution  (or  a 

(known  weight  of  soUd  basic  hypochlorite)  is  added  to  a 
measured  volume  of  approximately  A'/IO  hydrochloric 
jicid  contained  in  a  Drcchsel  bubbler,  shielded  from 
[light.  A  rapid  cun-ent  of  air,  freed  from  dust,  is  then  drawn 
ithrough  the  liquid  for  three-quarters  of  an  hour,  or  initil  all 
free  chlorine  is  expelled  (the  presence  of  the  latter  being 
indicated  by  its  bleaching  action  upon  a  drop  of  O'l  per 
cent,  methyl  orange  solution),  after  which  the  excess  of 


acid  is  titrated  with  AVIO  sodium  carbonate.  The  titre 
of  the  bleaching  powder  solution  with  A'/IO  thiosulphate  - 
or  arsenite  gives  directlj'  the  volume  of  N/ld  acid  reacting 
with  the  hypochlorite,  the  alkahnity  of  the  olution  being 
represented  by  the  difference  betwee  ■  this  and  the  total 
volume  of  N/\0  acid  used  up.  The  requirements  for 
accuracy,  all  of  which  are  fulfiUed  by  the  above  method 
of  procedure,  are  that  the  hypoclilorous  acid  formed 
shall  react  completely  with  the  hydrochloric  acid  ;  all 
the  chlorine  shall  be  evolved  as  gas,  none  being  converted 
into  hydrochloric  acid  ;  and  the  hydrochloric  acid  shall 
not  react  with  chlorate  at  the  dilutions  used  and  at  the 

1  rdinary  temperature. — W.  E.  F.  P. 

Patents. 

Artificial  silk  materials  ;    Manufacture  of  .     W.    P. 

Dreaper,  Felixstowe.     Eng.  Pat.  11,959,  June  2,  1908. 

Is  composite  artificial  silk  threads  in  fine  counts  where 
the  thread  is  in  a  condition  similar  to  that  of  "  boiled  off  " 
silk,  difficulty  is  experienced  in  the  weaving.  To  remedy 
this,  the  threads  are  dried  at  such  a  tension  that  in  the 
final  state  of  the  yam  the  filaments  stick  together  as  in 
"  raw  "  silk.  In  order  to  improve  the  state  of  the  thread, 
it  mav  be  dried  out  of  a  solution  of  soluble  oil  or  other 
suitable  colloid.— P.  F.  C. 

Silk  fibroin  ;  Process  for  obtaining .     C.  R.  Baumann 

and  G.  G.  Diesser.  First  Addition,  dated  Dec.  2,  1908 
(under  Int.  Conv.,  Sept.  15,  1908),  to  Fr.  Pat.  396,305, 
Nov.  6,  1908  (this  J.,  1909,  597). 

Albxjminoid  substances,  in  general,  besides  silk  fibroin,  are 
soluble  in  formic  acid,  and  if  the  solutions  be  evaporated, 
pellicles  are  obtained  which  are  quite  insoluble  in  water. 
A  better  product  is  obtained  if  a  small  quantity  of  such 
substances  as  glycerin,  gelatin,  or  tannin  be  added  to  the 
acid.  This  property  of  formic  acid  can  be  employed  to 
manufacture  artificial  silk  without  using  formaldehyde. 

—P.  E.G. 

Amianthus  [asbestos~\  fibres  ;  Process  of  "  hydrophilisation," 

steaming,  and    curling    of   .     G.    Capitain  and    N. 

Richard.     Fr.  Pat.  397,075,  Dec.  3,  1908. 

The  carded  material  is  immersed  in  a  boiling  solution  of 
sodium  or  potassium  hydroxide  (2 — 3  per  cent.),  then 
plunged  into  a  10  per  cent,  solution  of  bleaching  powder 
for  30 — 40  minutes  or  exposed  to  ozone  for  15  minutes. 
After  a  rinsing,  firstly  in  dilute  acid  and  afterwards  in 
water,  the  material  is  dried  in  a  stove  at  120°  C.  and  then 
carded  again.  In  order  to  increase  its  absorptive  power, 
the  product  is  finally  submitted  to  a  succession  of  steam- 
ings,  each  steaming  being  followed  by  drying  at  300°  C. 

—P.  F.  C. 

Chrome    colours ;     Dyeing    icith   .     R.    B.    Ransford, 

London.  From  L.  CasseUa  und  Co.,  Frankfort-on- 
Maine,  Gennany.     Eng.  Pat.  22,097,  Oct.   19,   1908. 

Ix  dyeing  wool  with  certain  dycstuffs  it  is  advantageous 
to  add  to  the  dye-bath  a  bichromate  and  an  acid  or  an 
ammonium  salt  in  place  of  the  acid.  It  is  found  that  an 
improved  result  may  be  obtained  if  the  acid  or  ammonium 
salt  be  replaced  by  a  salt  of  magnesium  or  of  an  alkaUne- 
earth  which  will  dissociate  in  the  hot  dye-bath  into  an 
acid  and  a  base,  the  base  forming  a  lake  whilst  the  acid 
fixes  the  dyestuff.      Example. — Charge  the  dye-bath  with 

2  per  cent,  of  Anthracene  Chromate  Browii  EB.  1  per 
cent,  of  sodium  bichromate  and  2-5  per  cent,  of  magnesium 
sulphate  on  the  w^eight  of  the  goods.  Enter  the  goods 
at  70° — 80°  C,  raise  in  15  minutes  to  the  boil,  boil  for 
1 — U  hours,  then  rinse  and  dry. — P.  F.  C. 

Dyeing  velvet  or  other  pile  fabrics  ;    Process  for with 

powdered  dyesluffs.  J.  M.  Chareun.  Fr.  Pat.  396,996, 
Feb.  10,  1908. 
The  fabric  is  passed  with  its  face  upwards  underneath  a 
shower  of  powdered  dyestuff,  the  excess  being  kept  back 
by  a  bar  stretched  across  the  material  whilst  the  rest  is 
distributed  by  means  of  moving  and  fixed  bnishes.  The 
material  is  then  led  through  another  machine  provided 
with    beaters    and    brushes    to    ensure    a   perfectly    even 
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distribution  of  the  dyestuff,  and  is  afterwards  dyed  by 
passing  it  over  a  moistening  device  consisting  of  a  bar 
thickly  wrapi)cd  round  with  Hannel  which  dii)S  into 
benzine.  By  ca])illarity,  tlie  Ijcnzine  travels  through 
the  flannel  on  to  the  velvet,  and  tlicre  dissolves  and  lixes 
the  dyestuff.     The  fabric  is  linally  driid  and  tinished. 

—P.  F.  C. 

lyyeing  yarn  in  thr  hank  ;   Profess  and  apparatus  for . 

E.    Esser   und    Co.,    Te.xtil-.Maschincn-    u.    Tuchscheer- 
messer-Fabr.     Fr.  Pat.  3'J7.1Sy,  Dec.  8,  1908. 

Each  hank  is  hung  over  two  rods  which  are  arranged 
the  one  vertically  above  the  other  and  are  ti.xcd  in  slots 
in  a  framework  at  such  a  distance  apart,  that  the  hanks 
are  kept  straight  but  arc  not  stretched.  When  the 
framework,  which  is  open  at  the  top  and  the  bottom, 
is  quite  full  of  yam,  it  is  lowered  into  a  vat  containing  the 
dye-liquor.  By  means  of  a  pump  the  dye-Uquor  is  then 
circulated  through  the  yarn  along  its  length. — P.  F.  C. 

Dycimj,   bleaching  and  other  sitnilnr  treatments  of  textile 

substances  :  Apparatus  harinij  a  circulating  bath  for . 

H.  Schirp.     Fr.  Pat.  397.252.  Nov.  ;!0,  191)8. 

This  apparatus  consists  of  a  rectangular  vat  dividwl  by 
a  partition  into  two  conipaitnients,  one,  which  has  an 
air-tight  cover,  being  used  as  a  dye-vat  whilst  the  other 
is  employed  as  a  reservoir  for  the  dyc-liciuor.  The  material 
to  be  treated  is  packed  on  a  false  tlooi,  with  which  thedye- 
vat  is  ])rovided,  and  pressc<l  down  by  a  perforated  cover. 
By  means  of  a  circulating  pump,  and  a  djlivory  pipe 
which  leads  from  the  roservoir,  and  can  be  ]Mit  in 
communication  with  either  the  upper  or  the  lower  i)art  of 
the  dye-vat,  the  dye-litpior  can  be  ))umped  through  the 
material  in  cither  direction  by  suitably  adjusting  the 
stop-cocks  on  the  jHpes  which  connect  the  two  vats  with 
one  another  and  with  the  delivery  pipe. — P.  F.  ('. 

Dyeing  process.  Farbenfabr.  vorm.  F.  Bayer  und  Co. 
Fr.  Pat.  397,059,  Dec.  19.  1908.  Indef  Int.  t'onv., 
Jan.  7,  1908. 

Vegetable  Hlires  can  he  dyed  in  one  bath  by  dyestufis 
of  the  anthraquinoue  series  in  the  following  manner. 
For  .50  kilos,  of  cotton,  a  l)ath  containing  1200  litres  of 
water.  5  kilos,  of  alizarine  (20  ]ier  cent,  paste),  ,"!0  grm.s. 
of  common  .salt,  3  kilos,  of  aluminium  sulphate  and  4  litres 
of  calcium  acetate  solution  of  l(i^  B.  is  prepared.  The 
yarn,  which  has  been  oiled  in  the  iisual  way,  is  entered 
into  this  bath,  which  is  kept  cold  for  20  minutes  and  then 
heated  in  45  minutes  to  the  boil.  After  boiling  for  :}0 — 60 
minutes  the  yarn  is  witlidrawn.  washed,  and  liuallv 
soaped. — P.  F.  C. 

Dyeing  itall-silk  with  sulphide  dyesluffs  in  a  single  bath  ; 

Process    for .     Farbweik     Miihiheim     vorm.     A. 

I^eonhardt  und  Co.  Gor.  Pat.  210,883,  Aug.  20,  1908. 
Hai.f-silk  fabrics  can  be  evenly  dyed  with  sulphide 
dyestuffs  by  adding  "  diastafor  "'  to  tlie  bath  and  dyeing 
at  a  temjierature  of  50^ — 90^  C,  according  to  the  dyestuff 
used  ;  l)lack  dyestutis  require  a  temperature  of  80^—9(1'^  C, 
others  from  50' — (iO'  C.  For  examjjlc  10  grms.  of  "  Pyrol 
Blue  cone,"  2  grms.  of  sodium  carbonate,  and  20  grms. 
of  sodium  suljjhidc  are  dissolved  in  each  litre  of  water, 
50   grms.    of   diastafor   and    finally   20   grms.    of   sodium 

sulphate  are  added,  and  the  goods  arc  dyed  at  .50^ 60°  C. 

(Compare  Eng.  Pat.  13.948  of  1907  ;   this  .J.,  1908,  3.32.) 

— T.  F.  B. 

Dyeings   on   cotton  ;     Production    oj  fast   yellowish-red   to 

violet- red .     L.  Ca.ssella  und  Co.     Ger.  Pat.  211  029, 

March  12,  1908. 

The  disazo  dj-estuffs  obtained  from  m-  or  p-azoxvaniline 
(or  a  homologue)  and  2.5aminonaphthol-7-sulphonic  acid, 
which  may  also  be  produced  by  alkaline  reduction  of  the 
dyestulls  formed  by  combining  in-  or  ;<-nitro-diazo  com- 
pounds with  the  nminonaphtholsulphonic  acid  in  acid 
solution,  give  orange  to  violet  dyeings  on  unnuirdanted 
cotton,  which  are,  however,  of  no  v.ilue,  owing  to  lack  of 
fastness.  If  these  dyeings  are  treated  with  iliazo  compounds, 
very  fast  yellow-re<l  to  violet-retl  dyeings  arc  produced. 
The  dyed  fibre  is  treated  with  Go  to  3  per  cent,  of  its  weight 


of  the  diazotised  amine  (according  to  the  depth  of  shade), 
allowed  to  remain  in  the  bath  for  }  hour,  washed,  and 
dried.— T.  F.  B. 

Drying  bobbins  and  cops  ;   Process  and  apjHtratus  for 

H.  L'Huillier.      Fr.  Pat.  397.108,  Feb.  13,  1908. 

The  bobbins  are  arrange*!  inside  a  strongly  built  vat  which 
is  provide<l  with  an  air-tight  cover.  The  vat  is  then  doswi 
and  air  is  forced  into  it  under  i)ressure,  so  that  the  wci 
bobbins  become  thoroughly  impregnated  with  it,  Th(> 
air,  impregnated  with  moisture,  is  then  withilrawn  bv 
an  aspirating  device  until  a  good  vacuum  is  obtained. 
Warm  air  is  next  pumpe<l  into  the  vat  and  penetratas  into 
the  interior  of  the  wet  material  and  takes  uj)  the  residual 
moisture  so  that  on  pumping  out  the  hot  moist  air  the 
bobbins  are  left  quite  dry. — P,  F.  C. 

Fabrics  ;    Method  of  treating lo  render  them  adhetixy. 

F.  J.  tileason.  Assignor  to  Massachusetts  Chemi«-al  Co., 
Walpolo,  Mass.     U.S.  Pat.  925,894,  June  22,   1!K)9. 

One  side  of  the  fabric  is  treated  with  a  com)>ositioii 
containing  gutta.percha  and  one  or  more  sub.stancrs 
(e.g.,  asphalttim  and  pontianac)  capable  of  keeping  thr 
gutta-percha  in  a  plastic  state.  The  coating  is  then 
permitted  to  dry,  and  the  plastic  components  removed 
bv  the  action  of  a  .solvent  {e.g.,  carbon  tetrachloride), 

—.\.  C!.  U 

Designs  or  ornamental  and  colour  effect*  on  textile  materiiilt ; 

Method  of  pniducinq .     J.  Hiibner,  Cheadle  Hulme. 

Eng.  Pat.  12.455,  June  10,  1908. 

See  U.S.  Pat.  917,298  of  1909  ;  this  J.,  1909, 472.— T.  F.  B. 

Fabrics;  Process  of  treating with  fluids.     E.  Gminder, 

Reutlingen,    Germany.     U.S.    Pat.    924,979,    June    15. 
1909, 

See  Eng,  Pat.  21.829  of  1908  ;  this  J.,  1909.  519.— T.  F.  B. 

Silk  in  hanks  ;    Apparatus  for  treating  .     F.  Linden- 

mever.   Assignor  to  Gebriider  Schmid,   Basle,  Switzer- 
land.    U.S.  Pat.  920.429,  June  29,  1909. 

See  Fr.  Pat.  387.790  of  I90S  ;   this  J.,  1!M)8,  8.54.— T.  F.  B 


VII.— ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Bauxite    production     of    the     United    Slates.     U.S.    Geol 
Survey,   1909.    [T.R.] 

Thk  production  of  bauxite  in  the  United  States  in  IV» 
amounted    to   52,107   long   tons,    valued   at    $263,908, 
decrease  of  45,009  tons  and  of   S2Ui.302  compared  wii 
the  production  of  1907.     The  average  price  of  the  materi.< 
at  the  mines  was  about   S5.00  per  long  ton.  an  advoni 
of  SO.  15  over  the  juice  in  1907. 

The  States  producing  bauxite  on  a  commercial  seal 
are  Alabama,  Arkansas,  (ieorgia,  and  Tennessee.  As  ii 
])ast  years,  Arkansas  leads  in  production  witli  an  outjuii 
of  considerably  more  than  00  |)cr  cent,  of  the  total 
The  actual  production  of  this  State,  however,  fell  off  abou' 
43  per  cent.,  and  that  of  (ieorgia  and  Tennessee  al^ 
decreased  ;    the  pioduction  of  Alabama  increased. 

Sodium  sidphite,  and  its  equilibrium  with  water.  H 
Hartley  and  W.  H.  Barrett.  Chcm.  Soc.  Trans.,  190!'. 
95,  1178—118,5. 

The    authors    describe    the    |>rc|>.aration    and     pt")..  it  ■ 
of  pure  anhydrous  sodium  sulphite,  its  solubility  in  > 
and    the    sjiontancous    crystallisation    of    su|)or.sut;i:.i'.' 
.solutions.     They  show  that  the  salt  exists  in  two  stahl' 
forms,   Na2SO,   and   Na2S03.7H2(),   the    transition    Icin 
perature   being   22^    C.     The   dccahydiato   coidd   not    I 
isolated.     The  anhydrous  salt  crystallises  in  the  hexagon 
system,  and  the  hydratwl  salt  in  the  monoelinic  system 
.Solubility   and   freezing   point    curves  are  given   for  both 
forms.     Su]>ersoIubi!ity    curves    are    given    which    show 
that  the  hydratcd  salt  has  a  nielaslabile   range  of  aboot. 
30^.     lliere  was  no  indication  of  the  formation  of  »ny 
other  hvdrate. — A.  H.  C, 
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\>iium   melasilicale  ;    Binary   systems   of with   the 

\  metasilicates  of  lithium^  magnesium^  calcium,  strontium, 
\  and  barium  ;   of  lithium  metasilicate  with  those  of  potas- 
sium,   magnesium ,     calcium,     strontium,     and    harium  ; 
and    the    three-component    system,    NooO — Al20., — Si02. 
E.  C.  Wallace.     Z.  anorg.  Chem.,  1909,  63,  1—48. 

KE  aiithor  has  investigated  the  two-component  systems 

the  alkali  metasilicates  with  those  o(  the  alkaline- 
i.rth  metals,  and  the  three-component  system, 
iaoO — -iUOr, — SiO^,,  bj'  the  method  of  thermal  analysis, 
iimbined  with  microscopic  e.xamination.  The  melting 
las  effected  in  carbon  tubes.  There  is  a  great  tendency 
r  these  silicates  to  solidify  as  glasses  on  cooling,  instead 

crystalUsing,  but  lithium  silicate,  IJ2SiO;„  crystallises 
,adily  in  thin  leaflets  which  are.  unlike  the  sodium 
'impound,  not  hygroscopic.  Sodium  silicate  (m.pt., 
)18'  C.)  forms  continuous  series  of  mixed  crystals  with 
ic  silicates  of  strontium  (m.pt.,  1529°  C. ),  barium 
n.r.t..  1490°  C).  and  lithium  (m.pt.,  1108°  C.) ;  wth 
i,liiiim  sihcate  (m.pt.,  1502°  C. )  there  is  a  gap  in  the  series 

mixed  crystals  at  70 — 80  per  cent,  of  calcium  silicate, 
111  ,1  eutectie  point  occurs  at  1140°  C.  with  70  per  cent, 
this  compound  ;  with  magnesium  silicate  (m.pt., 
j49"  C.)  the  melt  solidifies  to  a  glass,  when  20 — 80  per 
jmt.  of  the  magnesium  compound  is  present.  Potassium 
■licate  forms  mixed  crystals  with  lithium  silicate,  con- 
tiining  60 — 100  per  cent,  of  the  latter.  With  lithium 
itid  calcium  silicates  there  is  a  gap  in  the  series  of  mixed 
ystals  at  25 — 84  per  cent,  and  a  eutectie  point  at  979°  C. 
ith  .50  per  cent,  of  calcium  silicate  ;  lithium  and  raagne- 
um  silicates  show  a  gap  at  .50 — 75  per  cent,  and  a  eutectie 
oiut  at  87<>°  C.  with  55  per  cent,  of  magnesium  silicate; 
!thium  and  barium  silicates  show  a  gap  at  35 — 92  per 
ijnt.  and  a  eutectie  point  at  880°  C.  with  78  per  cent,  of 
vium  silicate ;  and  lithium  and  strontium  .silicates 
now  a  gap  at  22 — 92  per  cent,  and  a  eutectie  point  at 
'000°  r.  mth  00  per  cent,  of  strontium  silicate.  Tamman's 
trie  as  to  the  concentration  of  saturated  mixed  crystals 
'f  two  metals,  that  the  saturated  mixed  crystal  of  the 
Dmponent  with  higher  melting  point  always  contains 
lore  of  the  easily  melting  component,  than  the  mixe<l 
'rystal  of  this  component  contains  of  that  with  the  higher 
iielting  point,  only  applies  to  a  limited  extent  to  the 
•licates.  The  molecular  volumes  of  the  mixed  crystals 
f  lithium  silicate  with  calcium  and  barium  .silicates  are 
ot  linear  functions  of  the  concentration  ;  this  is  only  the 
4se  with  conglomerates  consisting  of  the  two  saturated 
!iixed  crystals.  Corundum  forms  mixed  crystals  with 
jdiura  oxide,  sillimanite  with  silica  and  with  alumina, 
•ephehne  with  silica,  sodium  aluminate.  and  alumina, 
Ind  sodium  silicate  with  silica  and  probably  also  with 
'lumina.  The  crystallisation  of  albite  and  nepheline  glass, 
jnder  the  influence  of  sodium  tungstate  at  950°  C,  takes 
,laco    only     at     the    surface     between     the     glass     and 

mineraliser "  (sodium  tungstate).  the  power  of  spon- 
ineoiis  crystallisation  being  greatly  increased,  but  the 
bti-  of  crystallisation  little  altered. — F.  SoDN. 

\lagnesium  oxychlorides ;  Contribution  to  the  K-nowledge 
'  of .     H.  Hof.     Chem.-Zeit.,   1909.  33,  693—094. 

v  an  earlier  paper  (Chem.-Zeit,  1908,  993),  the  author 
escribed  a  magnesium  oxychloride  of  the  type, 
!gCl2,5MgO,  obtained  by  electrolysing  concentrated 
jlutions  of  magnesium  chloride  (the  mother  liquors 
com  the  manufacture  of  potassium  chloride),  as  prepared 
ir  the  extraction  of  bromine.  The  compovmd  can  bo 
htained  in  a  pure  state,  by  electrolysing  a  concentrated 
)lution  of  magnesium  chloride  (using  a  diaphragm  iu 
le  cell),  rmtil  magnesi\im  hydroxide  appears  in  the 
ithode  compartment.  The  filtered  solution  on  standing 
]ir  24  hours  deposits  the  oxychloride,  which  is  drained 
nd  washed  free  from  adhering  magnesium  chloride  with 
jtisolutc  alcohol.  Water  partially  decomposes  the  oxy- 
iloride.  and  is  thus  not  admissible  for  washing  the  latter. 
:n  drying,  a  fine  granular  powder  is  obtained,  not  attacked 
V  dry  carbon  dio.xide  and  having  the  composition, 
j'gClj.SMgCUHoO.  Although  cold  water  only  partially 
;3composes  the  oxychloride,  the  latter  is  completely 
Jcomposed  by  prolonged  boiling  with  water,  magnesium 
fdroxide   being    precipitated    and    magnesium    chloride 


passing  into  solution.  On  adding  an  excess  of  watipr  to 
.a  solution  of  the  oxychloride  in  magnesium  chloride, 
complete  decomposition  ensues,  with  separation  of 
magnesium  hydroxide.  This  reaction  is  noteworthy, 
inasmuch  as  the  precipitated  magnesium  hydroxide 
absorbs  free  bromine  present  in  the  waste  liquors,  and 
renders  the  latter  harmless  to  ironwork. 

On  prolonged  exposure  of  the  finely  powdered  oxy- 
chloride to  a  stream  of  carbon  dioxide,  it  is  partially 
decomposed,  with  formation  of  magnesium  carbonate. 
The  action  is  very  slow,  and  proportionately  slower  with 
atmospheric  carbon  dioxide.  This  reaction  also  holds 
good  when  the  finely  powdered  artificial  stones  (prepared 
by  the  action  of  strong  magnesium  chloride  solutions  on 
calcined  magnesia)  are  similarly  treated.  The  limited 
stability  of  such  stones,  and  the  loss  of  the  polish  of  their 
surfaces,  is  due  to  this  gradual  action  of  atmospheric 
carbon  dioxide.  The  presence  of  carbon  dioxide  does 
not,  however,  prevent  the  formation  of  the  oxychloride, 
since  if  a  current  of  carbon  dioxide  be  passed  through 
the  cathode  portion  of  the  electrolyte  above  mentioned, 
from  the  commencement  of  the  electrolysis,  the  separation 
of  magnesium  hydroxide  takes  place  iu  the  same  way 
as  before.  Only  after  the  prolonged  passage  of  carbon 
dioxide,  will  the  filtered  electrolyte  deposit  magnesium 
carbonate  ;  so  that  in  this  case  also,  the  <locomposition 
takes  place  with  extreme  slowness. 

The  author  assigns  to  the  chief  compound  concerned 
in  the  composition  of  the  hard  masses  or  stones,  obtained 
by  the  interaction  of  magnesium  chloride  solutions  and 
magnesia,  the  formula,  MgCU,5MgO,13H20,  and  points 
out  that  the  latter  formida  was  also  assigned  by  Davis 
(Chem.  News,  1872,  25,  2.58)  to  an  oxychloride  deposit 
formed  in  ammoniacal  solutiorus  of  magnesium  chloride. 

— E.  C.  V-E. 

Copper  carbonates,  and  cupricarbonates.     S.  V.  Pickering. 

Chem.  Soc.  Proc,  1909,  25,  188. 
Besides  the  mineral  azurite,  3CuO,2C02,  HoO,  and  the 
ordinary  carbonate  of  copper,  malachite,  2CuO,COo,H20, 
the  following  carbonates  have  been  isolated.  5Cu0,"2C02  : 
a  blue,  bulky  precipitate,  obtained  by  the  precipitation 
of  copper  salts  by  sodium  carbonate.  5CuO,3C02 :  a 
light  blue,  stable  precipitate,  obtained  by  precipitation 
with  sodium  hydrogen  carbonate.  8Cu0.3C02,6H20 : 
a  rather  dark  blue  substance,  obtained  by  the  action  of 
water  on  the  double  carbonate  of  copper  and  sodium. 

All  the  basic  carbonates  are  insoluble  in  water  and  in 
sodium  carbonate  solution,  but  they  dissolve  slightly  in 
aqueous  carbonic  acid  and  in  acid  carbonates,  a  normal 
copper  carbonate,  or  a  double  carbonate  of  copper  and  the 
alkali  metal,  being  formed.  The  latter  is  obtained  as  a 
molecular  compound  in  rather  light  blue  crystals  from 
such  solutions,  although  in  the  solutions  it  is  present  in 
another  form,  as  sodio-cupric  carbonate,  of  the  constitu- 
tion :  NaO.CO.OCMO.CO.NaO.  In  this  compound  the 
copper  is  electro-positive,  but  has  a  colour  30  limes  more 
intense  than  the  copjicr  in  copper  sulphate.  When  excess 
of  sodium  carbonate  is  added  to  it,  the  copper  becomes 
electro-negative,  and  has  a  colour  80  times  more 
intense  than  that  in  copper  sulphate.  The  substance  then 
present  is  an  a-cupricarbonate,  consisting  of  Na2C'u(C0j)2 
united  with  Na2C03,  but  in  which  the  copper  is  joined  to 
the  carbon  atoms,  and  is  in  a  quadrivalent  condition. 
It  oxidises  dextrose,  and  the  constitution  suggested 
represents  the  presence  of  a  loosely  combined  oxygen 
atom  explaining  such  a  reaction.  Excess  of  sodium 
hydroxide  decomposes  it,  but  a  greater  excess  dissolves 
the  precipitated  basic  carbonate  to  form  a  deep  violet- 
blue  solution  of  the  /3-cupricarbonate,  which  consists  of 
Na2Cu(C03)2,  united  with  1  or  2Na0H.  This,  too,  oxidi.ses 
dextrose,  and  also  combines  with  cellulo.se.  It  is  stable 
in  presence  of  excess  of  alkali,  whereas  the  a-compound 
gradually  decomposes,  either  into  the  crystalline  double 
salt  or  into  malachite.  The  sodio-cupric  carbonate 
decomposes  in  a  similar  manner. 

Determiniwj    alkalinity    of    hleaching    powder    solutions. 
Orton  and  Jones.     See  V. 

Oxides  of  nitrogen  and  their  compounds  with  metals,  etc. 
Bonjean.     Sec   X.VIII   B. 
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Solid  solution  :   contamination  of  barium  sulphate  precipi- 
tates  with   aluminium.     Creighton.     See   XXllI. 

1'atents. 

Xilric   acid ;     Concentration    of   dilute    by   distilling 

u-ith  sulphuric  acid.  C.  Uebel.  Gcr.  Pat.  210,803, 
June  12,  1904. 
The  dilute  nitric  acid  is  first  concentrated  by  distilling  with 
sulphuric  acid  of  medium  strength,  and  the  distillate  is 
subseijuently  distilled  w  ith  strong  .sulphuric  acid  at  a  lower 
temperature".  The  residual  sulphuric  acid  from  the  second 
distillation  is  used  over  again  in  the  first  stage  of  the  process. 
The  nitric  acid  vajiour  from  the  second  distillation  may  bo 
passed  throuch  a  dephUgmator  kept  at  8."!° — !)."i°  C.  before 
being  condensed.  In  this  way  nitric  acid  of  high  concen- 
tration 1!»5  per  cent,  or  more)  is  obtained,  together  with  a 
certain  quantity  of  dilute  acid,  which  is  treated  again  by 
distillation  with  sulphuric  acid.  The  process  may  be 
applied  to  the  spent  nii.xed  acid  from  nitration  processes. 
The  mi.ved  acid  is  first  distilled  in  a  vessel  coiuiected  with 
a  dephlcgmator  and  as  much  nitric  acid  as  possible  recovered 
in  a  highly  concentralcd  form.  The  residue  is  then  trans- 
fen-ed  to  a  second  still  and  the  remainder  of  the  nitric  acid 
distilled  over  into  the  first  still,  from  wliich  it  is  subse- 
quently recovered,  together  with  nitric  acid  from  a  further 
charge  of  the  mixed  acid,  in  a  highly  concentrated 
condition. — A.  S. 

Sodium   cyanide  ;     Manufucture   of   .     J.    Tcherniac, 

Strcatham    Hill.     Eng.    Pat.    26,581,    Dec.    8,    1908. 

The  solutions  of  sodium  cyanide,  obtained  by  passing  gases 
containing  hydrocyanic  acid  into  caustic  soda  solution, 
contain  excess  of  caustic  soda,  sodium  carbonate,  and 
occasionally  sodium  sulphate.  Hydrocyanic  acid  i?  first 
added  to  such  solutions,  in  quantity  suflicient  to  convert 
the  hydroxide  and  carbonate  into  <yanide,  and  then 
suflicient  lime  is  added  to  precipitate  the  carbonate  ; 
if  sulphate  lie  jiresent.  barium  or  strontium  hydroxide  ! 
may  also  be  added.  The  solution  is  now  tillered  and 
evaporated  at  as  low  a  temperature  as  possible  (preferably 
in  iHfiio).  filtered  if  necessary,  and  allowed  to  cool.  The 
hydratcd  cyanide  thus  obtained  is  dehyilrated  over  caustic 
soda  in  vacuo,  or  by  passing  air  over  it  and  then  ovir  the 
caustic  soda,  the  concentrated  solution  of  the  latter 
formed  being  used  for  the  first  oi)eration.  The  dry  Hakes 
of  sodium  cyanide  arc  eon\pressed.  forming  a  tough,  elastic 
mass.  In  order  to  avoid  evajioration  of  the  sodium 
cyanide  solution,  a  concentrated  {e.g..  30  per  cent.)  sodium 
hydroxide  solution  may  be  saturated  with  hydrocyanic 
acid,  the  solution  being  kept  at  a  temperature  of  about 
40°  C— T.  F.  B. 

Carbon  ;   Suspension  of ih  alkali. metals,  and  process 

of  making  same.  E.  Weintraub.  Assignor  to  General 
Electric  Co.,  New  York.  U.S.  Pat.  922.04,1,  May  25, 
1909. 
PoT.\.ssirM  is  capable  of  dissolving  large  quantities  of 
carbon,  and  the  solution  is  conveniently  effecteii  by  means 
of  the  liquid  alloy  of  potassium  with  about  .">  per  cent,  of 
sodium,  which  quickly  dissolves  graiihite  at  the  ordinary 
temperature,  the  operation  being  carried  out  in  a  vacuum 
or  in  some  inert  gas.  The  suspension,  which  is  claimed  as 
new,  may  be  put  to  a  variety  of  u.ses  and  constitutes  an 
intermediate  i)ro<luct  in  a  number  of  processes,  e.g..  the 
preparation  of  jratassium  cyanide  by  the  absorption  of  j 
nitrogen.— F.  Sodn.  , 

Sodium  sulphide  ;  {Manulariure  of .]     E.  H.  .Strickler, 

White  Plains,  N.Y..  Assignor  to  General  Eli-etric  Co., 
New  York.     V.S.  Pat.  915,033,  Mar.   l(i.   1909.  | 

Sodium  sulphide  is  made  in  the  form  of  Hakes  or  lamince  ' 
by  causing  the  molten  suliihide,  coneentrated  to  00  per 
cent,  or  over,  to  be  picked  up  in  a  thin  film  by  a  rotating 
drum  :  this  is  cooled  internally  and  skims  the  surface  of 
the  material,  which  is  thus  rapidly  cooled  and  solidified 
and  mav  be  continuously  removed  by  a  scraper  A  uniform 
brick-red  colour  generally  characterises  the  jiroduct, 
and  it  is,  moveover,  readily  soluble  and  very  ))ure,  since 
the  impurities  in  the  crude  sulphide  settle  to  the  bottom 
of  the  tank.— P.  SoDN.  i 


Tungslic  anhydride  ;    Process  of  purifying  .     E,  1 

Beekwith,  Schenectady,  N.Y.,  Assignor  to  Genen 
Floctrio  Co.,  New  York.  U.S.  Pat.  920,084,  June  ' 
1909, 

TusosTEN   trioxide  is  treated   with  carbon   tetrachlorui 
vapour   at   a   red    heat.     The   resulting   voliitile   ehlorin 
compound    is    sublimed,    condensed,    and    treated    »i' 
aqua    rcgia   to   produce   tungstic   acid,    which    is   fun 
IHirified  by  solution  in  ammonia  and  reprecipitation  wi 
dilute  nitric  acid. — A.  G.  L. 

Xitrogen   from   the  air;    Process  of,   and  apjutrntus  fi:i 

obtaining    .     C.    Blagburn,    Antiocli,    Cal..    I'.S 

Eng.   Pat.   25,535,   Nov.   20,   1908.     Under   Int.  Coi; 
Nov.   27,   1907. 

The  process  consists  in  bringing  a  stream  of  air  into  cnnt.i 
with  molten  or  burning  sulphur,  the  amount  of  whicli 
always  in  excess  of  that  ro(|uired  to  combine  will',  all  i 
oxygen  in  the  air  treated,  conducting  away  the  resultui; 
gases,   removing   the  excess  of  suljihur  and    the    sulphu 
dioxide   from    them,    and   storing   the   residual    imiooi.t. 
The  a])paratus  comprises  a  furnace  of  consider.^ 
in  jiroportion  to  its  height,  in  which  a  large  body  (■!       j 
is  exposed  to  oxidation  by  the  whole  of  the   air   iruMni 
Means  are  provided  for  supplying  sulphur  and  air  to  thi 
[    furnace,  and  the  ga.ses  are  drawn  from  it  thrcuigh  .:    ■ 
of    i>urifyiug    chambeiN,    in    whicli    first    excess 
va]>ours  are  deposited,  and  then  sulphur  dioxiile,  an.ji,.  ;.._ 
carbon  dioxide,   and   moisture  are  successively  Tenioftd 
The   current   of   air   is    maintained    through    the   fumsfi 
and   the   purifying  chambers,   and   the   resiilual   v.    - 
forced  into  a  storage  vessel  by  a  pump,  placed  at  ; 
of  the  series  of  chambers.      Piiiing  and  valves  are  |! 
so  that  the  gases  tlrawn  from  the  furnace  can  be  ti'  i  i,. 
of  sulphur  vapours  and  sul|<hur  dioxide. and  thendi.siliai^i. 
by  the  pump  into   the  air.  and   not  ])a.ssed   throusb  Um 
remaining    ])urifying    chambers    and    stored,    until   Uie) 
are  suftiiiently  free  from  oxygen.       A  heating  chamber 
the  bottom  of  which  slopes  front  the  inlet  lt>  the  outlcl 
of  the  furnace,  is  arranged  across  the  entire  widtli     '  I' 
furnace,  in  order  to  preheat  the  air  used  in  the  | 

— W.  L.  11. 

Sulphur,   etc.,  from  furnace-gases ;    Process  of  obtninii 

.     F.    K.    Carpenter,    Denver,    Colo.,    Assignor   i 

The  American   Iron  anil  Steel  .rUloys  Co.,  Colo.     U..'- 
Pat.  ■925,751,  June  22,  1909. 
Furnace    gases    are    first    freed     from    solid     partu'l< 
mechanically  carried  over,  and  are  then  passed  through  1 1 
over  plowing   carbon   to   reduce   sulphur  compounds,  an 
being  adnutted  from  time  to  time  to  maintain  the  temiKi 
aturo  of  the  carbon.     The  reduced  ga.ses  are  then  furtln 
heated    to    decompose    "subsidiary    sulphides,"    and   »i 
then  cooled  so  as  to  condense  and  separate  the  sulpbui 

—A.  c;.  L 

Water-glass ;     Process    for    increasing    the    tno'iilily    m 

reactivity    of    .     R.    Eberhard,  Munich,  Germ«n.\ 

Eng.  Pat.  12,980,  June  17,  1908.  Under  Int.  Conv. 
June  17,   1907. 

See  Fr.  Pat.  391,682  of  1908  ;  this  J.,  1908, 1 152.— T.  F.  H 

Evaporator  for  seauater.     C.  Kiihnke,  Stettin,  Gernunj 
Eng.    Pat.    13,032,   June   27,    1908. 

See  Fr.  Pat.  380,073  of  1908  ;  this  J.,  1908,  685.— T.  F.  B 

Ammonium      sulphate;       Manufacture     of      .       K 

iM-lcnbach.  Zabnte,  Upper  Silesia.  Eng.  Pat.  27,8T> 
Dec.   22,    190S.     Under   Int.   Conv.,  Jan.    10,   1908. 

SBEGerPat.  203,309  of  1908  ;  this  J..  1908, 1204.— T.  F.  li 

Ammonia  and  cldorine  or  hydrochloric  acid;  Process  o, 
making  — — .  N.  L.  G.  Whifehouso,  l>ewi»h«Di. 
U.S.  Pat.  025,253,  June  15.  1909. 

See  Eng.  Pat.  1,5,140  of  1907  ;    this  J.,  1908,  809.— T.  F.  B 

Su  I 


Evapornting  liquid  from  brine.     Eng.  Pat.  5011. 

SaluralOT  for  manufacture  of  ammonium  sulphate. 
Pat.   210,902.     See  III. 
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ectrolufers    for    producing    hydrogen    and    oxygen.     Fr. 
Pat.  397,319.     See  XIA. 
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[nary  systems  of  alkali  mtiasilicates  with  alkaline-earth 
I  mdasilicates,   etc.     Wallace.     See  VII. 

Patents. 

\ais  plates  ;    Process  and  apparatus   for  manufacturing 

.     p.   T.    Sievert,    Dresden,   Germany.     Eng.    Pat. 

7823,    Nov.    20.    1908.     Under    Int.    Conv.,    Nov.    28, 
'1907.     Addition  to  Eng.   Pat.   25,042  of  1908  {tliis  J.. 
]■«>'.).  601). 

I  ,1'  oid  any  .slip  of  the  in.sulating  or  "  ironing  "  .snrfaces 
I  tho  surfaces  of  tlie  glass  plates,  which  might  occur 
111  tlie  use  of  endles.s  bands,  the  ends  of  the  liands  are 
,i;ied  to  rolls,  arranged  in  pairs,  and  the  bands  are 
iiiiiately  wound  on  or  unwound  from  each  roll.  A 
li^iim  space  i.s  maintained  between  the  bands  by 
ji-irig  them  to  pass  over  fixed  guides,  which  are  adapted 
.n  t  «^  pressure  surfaces. — W.  0.  H. 

'-. '  l-(jlass  ;  Continuous  apparatus  for  the  manufacture 
.     E.  Rowart.     Fr.  Pat.  3fl7,.505,  Dec.  1.5,  1908. 

I  nder  Int.  Conv.,  Dec.  16,  1907,  and  Jan.  24,  1908. 

iii.TE.s  glass  flows  from  a  tank -furnace  into  a  channel 
:viing  to  a  "siphon"  (or  rather,  a  U-shaped  channel) 
■rminating  in  a  narrow  orifice  at  a  slightly  lower  level 
:ian  the  surface  of  the  glass  in  the  tank  :  tho  width  of  the 
lifice  corresponds  with  the  thickness  of  the  sheet  to  be 
lade.  Tlie  "  siphon  "  is  completely  enclosed  in  a  heated 
i:u;iber  except  at  the  orifice,  where  the  glass  emerges 
It"  a  delivery  chamber,  which  is  divided  into  two  for 
»iie)  compartments,  the  one  nearest  the  orifice  being 
lept  at  a  lower  temperature  than  the  other.  This  division 
iiay  be  effected  by  placing  two  square  hollow  cast-iron 
ipRs  iust  above  the  orifice;  the  glass  emerges  between 

c-c    pipes,    which    are    suitably    heated.     The    second 

■iu])artment  may  be  formed  by  the  walls  of  the  heating 
•liamlicr  which  surround  the  "  siphon "  being  brought 
'own  in  the  form  of  a  wedge  to  meet  the  cast-iron  pipes, 
(ibove  this  delivery  chamber  is  placed  an  annealing 
Ihamber.  containing  drawing  and  forming  mechanism, 
ousisting  essentially  of  two  vertical  endless  bands  between 
',  hich  the  sheet  of  glass  moves  upwards.  This  annealing 
'liaraber  is  kept  at  a  suitable  temperature  by  means  of 

nvts  delivering  air  and  gas. — A.  G.  L. 

i^ank-furnace  for  glass-making,  metallurgy,  etc.  L.  Rem- 
baux.  Fr.  Pat.  397,.'">48,  Dec.  17,  1908. 
,ToiTE>"  glass  from  the  furnace-tank  proper  overflows 
■ato  a  receptable  placed  close  to  the  tank.  From  the  top 
'i  this  receptacle  an  inclined  plane  leads  to  a  second 
eceptacle,  close  to  the  top  of  which  is  constructed  a 
'hannel  leading  to  a  table  provided  with  a  roller  for  making 
Mate-glass.  The  level  of  the  molten  glass  in  the  tank  is 
■uch  that  the  fir.<t  receptacle  is  normally  full ;  from  this 
leceptacle  the  glass  is  forced  to  flow  down  the  inclined 
ilane  by  lowering  a  piston  which  nearly  fills  it  into  the 
irst  receptacle  ;  the  second  receptacle  is  caused  to  over- 
low  in  a  similar  manner  by  lowering  a  second  piston  into 
t.  The  two  receptacles  may  be  heated  by  hot  gases  from 
ho  furnace ;  or  they  may  be  provided  with  separate 
iiMting  devices. — A.  G.  L. 

.Quartz,  etc.]     Refractory  ceramic  materials  ;   Process  and 

apparatus  for  fusing  awl  refining by  means  of  an 

;  electric  resistance  furnace.  A.  Voelcker.  Fr.  Pat. 
■■   397,140,  Dec.  7,  1908. 

iThe  apparatus  consists  essentially  of  a  resistance  composed 
j)f  three  carbon  electrodes,  one  of  which  is  fixed  inside  the 
lurnace.  whilst  the  other  two  are  placed  on  opposite  sides 
!)f  the  furnace  in  contact  with  the  intermediate  electrode, 
md  are  advanced  ftirfher  into  the  furnace  as  the  quartz 
)r  other  material  in  contact  with  the  intermediate  electrode 
nelts ;  the  resistance  of  the  latter  is  thus  diminished, 
md  the  temperature  increased,  so  as  to  refine  the  material 


under  treatment.  Or  else,  tho  quartz,  etc.,  is  placed  inside 
a  vertical  tube  of  carbon,  which  forms  one  electrode;  and 
i.s  surrounded  by  crushed  carbon,  etc.,  forming  the  heating 
resistance  material,  and  enclosed  in  a  furnace  lined  with 
carbon  blocks  forming  the  second  electrode.  The  carbon 
tube  is  closed  at  the  bottom  by  a  removable  carbon  plug, 
and  at  the  top  by  a  plunger,  also  of  carbon,  which  can  be 
lowered  into  the  tube  %vhen  the  material  is  melted.  If 
the  diameter  of  the  plunger  is  nearly  as  great  as  the 
bore  of  the  tube,  the  molten  m.aterial  is  forced  in  a  very 
thin  layer  against  the  walls  of  the  ttibe  as  the  plunger 
do.-jcends,  and  is  thus  exposed  to  intense  heating.  The 
plunger  may  be  made  hollow,  and  compressed  air,  etc., 
admitted  through  it,  if  desired.  Tlie  carbon  tube  may 
ako  be  horizontal,  in  which  case  the  plunger  employed 
is  also  horizontal. — A.  G.  L. 

Glass  ;    Process  and  apparatus  for  draining  .     J.  H. 

Lubbeis,  .Assignor  to  Window  Glass  Machine  Co., 
Pittsburg,   Pa.     U.S.   Pat.   926.501,   June  29,   1909. 

See  Eng.  Pat.  23.968  of  1908  ;  this  J.,  1909,  425.— T.  F.  B. 

Metallisation  of  vitreous  ceramic  surfaces.  Q.  Marino, 
.Assignor  to  E.  J.  Richardson,  London.  U.S.  Pat. 
925,365,  June  15,  1909. 

See  Eng.  Pat.  17,743  of  1907  :  this  J..  1909,  22.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Wood  ;    Preservation  of .     F.  Seidenschnur.     Chera.- 

Zeit.,  1909,  33,  701—702. 

From  his  experiments  the  author  concludes  that  it  is 
not  necessary  that  the  tar-oils  used  for  the  preservation  of 
wood  (railway  sleepers)  should  contain  phenolic  compounds. 
This  is  in  agreement  with  work  by  Fliigge  and  others, 
according:  to  which  phenol  dissolved  in  alcoliol  or  in 
oils  has  scarcely  any  antiseptic  properties.  Examination 
of  sleepers  which  were  in  good  condition  after  16  years' 
service  sliowed  that  only  neutral  heavy  oils  were  left, 
although  the  oils  used  when  the  sleepers  were  put  down 
must  have  contained  a  large  proportion  of  phenols. 
About  0-8  kilo,  of  neutral  oil  per  sleeper  (2'7  m.  long  and 
10 — 26  cm.  thick)  is  shown  to  be  necessary  for  preservation  ; 
the  Prussian  State  railways  require  7  kilos,  per  sleeper. 
Comparative  experiments  were  also  made  with  pure 
anthracene  oil,  ordinary  commercial  tar-oil,  heavy  Russian 
lubricating  oil,  and  a  mixture  of  60  per  cent,  of  a  so-called 
"  S-oil  "  with  40  per  cent,  of  anthracene  oil.  This  "  S-oil  " 
was  obtained  by  heating  (Ru-ssiau)  petroleum  to  150°  C. 
adding  2  per  cent,  of  sulphur,  and  further  heating  to 
280',  most  of  the  sulphur  added  being  evolved  at  170° — ■ 
210°  C.  as  hydrogen  sulphide  ;  the  distillate  passing  over 
at  210°— 280°  was  returned  to  the  residual  oil.  Tlie 
"  S-oil  "  is  a  clear  liquid,  completely  soluble  in  chloroform, 
benzene  and  ether,  but  it  cannot  be  emulsified  alone 
with  sodium  resinate  soap  solution,  although  it  readily 
forms  an  emulsion  when  mixed  with  anthracene  oils. 
From  the  wood-preservation  experiments  made,  it  api)ears 
that  pure  neutral  anthracene  oil  is  a  slightly  better 
preservative  than  the  commercial  tar-oil  which  contains 
phenols,  that  the  mixture  of  "  S-oil  "  and  anthracene  oil 
is  only  20  per  cent,  less  efficient  than  tho  anthracene  oil 
alone,  and  that  the  lubricating  oil,  like  crude  petroleum, 
has  no   preservative  action   whatever. — .\.  G.  L. 

Portland    cement:     the    Li    Chatdier    test    lor   soundness. 

A.   C.   Davis.     Proc.   Inst.   Civil  Eng.,  1908-1909,  175, 

Part  1,  12  pp. 
Thk  author's  experiments  were  made  chiefly  to  test  the 
statements  that  rotary  kiln  cements  show  an  incieased 
expansion  when  tested  by  the  Le  Chatclier  method  after 
aeration.  He  finds  that  this  is  not  the  case.  Rotary  kiln 
cements,  tested  when  fresh,  show  a  smaller  oxjiansion 
than  fixed  kiln  cements,  fresh  ;  on  aPration.  the  expansion 
of  rotary  kiln  cements  decreases  slightly,  or  remains  nearly 
constant,  whilst  tliat  of  fixed  kiln  cements  usually  decreases 
considerably.     Occasionally,  a  cement  is  found  in  cither 
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class,  the  expansion  of  which  decrea.ses  at  first  on  aeration, 
and  then,  on  further  ft<ration,  rises  again  to  the  initial 
value,  after  which  it  falls  again.  In  the  author's  opinion, 
the  5  mm.  exjjansion  allowed  by  the  Hritish  Standard 
Sliecifieation  is  a  much  more  strinj;ent  limit  tlian  the  tensile 
te.<ts  imposed  l)_v  the  same  Specilication.  and  has  the  ellect 
of  excludin).'  many  sound  iixcd  kiln  cements  which  satisfy 
the  tensile  tests  and  are  otherwise  satisfactory. 

A  table  showing  the  expan.sion  of  two  cements,  and  also 
of  their  com])onent  ])arts,  both  fresh  and  after  ditfercnt 
periods  of  a  ration,  is  given,  from  which  the  following 
figures  are  taken:  Rolary  kiln  ctinml,  fresh.  20  mm.; 
after  3.t  davs,  20  mm.;  residue  on  180x180  mesh, 
25-25  and  "24  0;  cement  through  180x180  mesh, 
4-5  and  30 :  grit  from  Houromcter,  38-7.')  and  3lvO ; 
flour,  2-2o  and  20.  Fixed  kiln  cement.  3-5  and  3-5 ; 
residue  on  !80x  180  mesh.  23-7r)  and  230  ;  cement  through 
180x180  mesh.  2-75  and  10;  grit  from  flourometor, 
210  and  70  ;    flour,  10  and  20.— A.  G.  L. 

Lime  in  presence  of  silicic  acid  [in  cements,  mortars,  etc.}  ; 

Volumetric     determination     of .     K.      Balthasar. 

Chem.-Zeit.,  1909.  33.  040—647. 
0-7  GP.M.  of  the  sulwtance  {e.g.,  a  cement)  is  decomposed 
by  heating  with  concentrated  hydrochloric  acid  in  a  small 
porcelain  basin.  The  contents  of  the  basin  are  then 
washed  into  a  350  c.c.  Erlenmeyer  llask  with  a  narrow 
neck,  at  the  lower  end  of  which  a  mark  has  been  made. 
The  liquid  (about  nO— 100  c.c.)  is  heated  for  about  two 
minutes  to  drive  olT  any  dissolved  carbon  dioxide,  and 
50  c.c.  of  a  mixture  of  strong  ammonia,  glacial  acetic  acid. 
and  ammonium  chloride,  .-vre  added,  and  the  liquid  heated 
to  boiling.  [The  ammoniacal  solution  is  prepared  by 
mixing  25  grms.  of  ammonium  chloride  .md  100  c.c.  of 
gl.icial  acetic  acid  in  a  litre  flask,  and  filling  up  to  the 
mark  with  .strong  ammonia.]  To  the  boiling  li(|uid 
exactly  50  c.c.  of  .Y/2  oxalic  acid  iirc  now  .added,  and  the 
flask  i"s  then  cooled  until  it  is  just  warm  to  the  touch. 
and  made  up  to  the  mark  with  distilled  water.  The 
contents  of  the  flask  are  well  stirred  with  a  glass  rod  for 
about  three  minutes,  and  are  then  poured  through  a  dry 
filter.  The  first  few  c.c.  of  the  filtrate  are  usually  cloudy 
and  are  sot  aside,  the  clear  filtrate  being  collected 
separately.  50  c.c.  of  the  eleai  filtrate  are  then  titrated 
with  A'/IO  permanganate,  after  the  addition  of  about 
5  c.c.  of  concentrated  sulphuric  acid  and  a  few  c.c.  of 
manganous  suli)hate  solution.  Tlie  presence  of  the  small 
amount  of  magnesia  usually  occurring  in  cements  is  with- 
out influence  upon  the  accuracy  of  this  process,  since  it 
is  not  sufficient  to  atTect  the  solubility  of  the  calcium 
oxalate,  and  is  not  itself  precipitated  as  oxalate.  The 
proee.ss  is  particularly  suited  to  the  needs  of  a  cement 
works  laboratory,  where  rajiid  estimations  of  lime  are 
frequently   very   desirable. — E.  W.  L. 

Magnesium  oxychiorides.     Hof.     See   VIL 

P.tTENTS. 

THes   and   the    like  ;     Machine   for   coating;   .     C.    A. 

\llison,  I>ondon.  From  The  Ceramic  Machinery  Co., 
HamUton.  Ohio,  U.S.A.  Eng.  Pat.  3130,  Feb.  9,  1009. 
The  tiles  arc  fe<i  by  means  of  a  travelling  belt,  on  to  a 
series  of  two  or  more  coating  rollers,  rotating  horizontally 
in  a  bath  of  coating  material,  maintained  at  constant 
level,  then  over  a  roller  only  thinly  chareefl  with  the 
same  material,  for  the  purpose  of  producing  a  smooth 
surface,  then  over  an  air  blast  which  partly  dries  the 
coating  and  blows  off  any  superfluous  material  adhering 
to  the  rearward  edge.  If  desired  the  rollers  may  be 
completely  submerged  so  that  the  tiles  are  canicd  along 
with  their  under  face  in  contact  with  the  surface  of  the 
coating  material.  The  tiles  are  then  carried  over  two  or 
more  ever-changing  mottling  rolls,  rotating  in  a  bath  of 
suitable  material. — F.  H. 

Brick  ;  Process  of  making .     O.  S.  Davis.  .Assignor  to 

W.  H.  Spake  and  0.  A.  Lagman.  Anaheim,  Cal.  U.S. 
Pat.  924,745,  June  15,  1909. 

Bricks,    blocks,    etc..    are    formed    and    pressed,    dried. 

without  baking,   to  expel  moisture,   and   immersed   in   a 


bath  of  asphaltum  heated  to  212"— 700°  F.  WTien  the 
asphaltum  has  penetrated  the  articles  to  a  depth  of  about 
\  in.,  the  latter  are  removed  anil  exiMised  to  a  graduallv 
liccreasing  tcmi)cratiH'e,  which  at  first  is  approximately 
the  same  as  that  of  the  bath,  in  order  to  cause  the  asphaltuu) 
to  penetrate  the  articles  still  further. — A.  t!.  1.. 

Wood  for  lumber;    Art  of  treating  .     \V.    A.   Hall. 

New  York.  Assignor  to  .American  Mahogany  fo.,  Maine 
U.S.  Pat.  924,770,  June  15,   1909. 

WoitD  is  impregnated  with  an  alkaline  solution  of  phloha 
phenes,    extracted    from    hemlock    or    other    bark.     Tli 
solution    should    contain    an    excess    of    alkali   over  thei 
necessary  to  dissolve  the  phlobaphcne  extract. — A.  G.  L. 

Drying  process  in  tunnel  dryers  for  plattic  material,  u«f»i 
and  other  sul>stances,  H.  Gahler.  Ger.  Pat.  210,03i 
Juno  21,  1908. 

The  process  is  specially  applicable  to  such  materials  a 
are  liable  to  crack  during  dryinc     The  air  used  as   '  .' 
agent   is  divided   into  two  curicnts,  of  which  one 
in  the  opjiosite  direction  to  the  materials  being  di.   : 
the  first  half  of  the  dryer,  whilst  the  other  moves  m  tli 
same  direction  as  the  materials  in  the  second  half.     Th 
currents  of  moist   air  are  then  united,  passed  through  n 
condenser  and  a  heater,  and  again  divided  and  used  as 
before. — \.  S. 

Stone  [artificial]  from  ashes;    Proce.is  for  the  mamifaettiTe 

of .     P.    Ehestaedt.     (ier.    Pat.    210.540,   Jan.    1. 

1907. 

The  ashes  arc  moistened  with  a  mixture  of  1  |)art  ' 
sulphuric  acid  and  4  parts  of  water,  pressed  into  brick 
tiles,  etc.,  and  dried. — A.  S. 

Concrete    and   lime-mortar ;   Proccis   for   the     manufactu' 

of    uulcrproof    .     P.    Mecke.     Ger.    Pat.    210.>1! 

Nov.  15,  1908.     Addition  to  Ger.  Pat.  200,9t>8,  Feb.  1. 
1908. 

The  basic  calcium  oleate  prescribed  in  the  main  pat<i 
(this  J..  1908.  1021)  may  be  replaced  by  the  eorres|Hindii 
barium  or  strontium  compound,  and  the  aluminiui 
sulphate   by   magnesium   sulphate. — A.  .S. 

]yood  ;     Process   of   impregnating   .     J.    Chateau  and 

J.  Merklcn,  Paris.     U.S.  Pat.  925,202,  June  15,  1<K)9. 

See  Addition  of  Oct.  29.  1907,  to  Fr.  Pat.  375.859  of  1907  : 
this  J.,  1908,  33(i.— T.  F.  B. 


X.— METALS    AND    METALLURGY. 

Graphite  ;  Seimrnlittn  itf in  white  cast  iron  htattd  undti 

pleasure.     G.  Charpv.     Compt.  rend.,  1909,  iiS,  1707- 
1709. 
Experiments  arc  described  in  which  alloys  of  iron  Mid 
carbon,  such  as  white  cast  iron  and   iron  carbide,  wtn 
heated    imder    jiressures    reaching    about    15,IX>0   alinn- 
and    at    (iOO" — 1200"    C.     In   all    cases    the    free   carb<ii 
arising  from  deconip(»sition  of  the  carbide,  was  found  !■■ 
separate   as   grajihite.   the   ellect   being   most   marked  at 
high   temperatures. — F.  .SoDX. 

Tungsten  in  tungsten  steel;    Determination-  of  .     H 

Bartoncc.     Oeaterr.   Chem.-Zeit..    1909,   [2],   12,    114- 
115.     Chem.  Zcntr.,  1909,  1,  2017—2018. 
From  1-5  to  2  grms.  of  the  metal  are  dissolved  by  heating 
with   a   mixture  of  40  c.c.   of  concei.trateil   liyilrochlohc 
acid  and   10  c.c.  of  concentrated  nitric  acid,  the  solntiou 
is  concentrated  to  10 — 15  c.c..  then  diluted  with  four  ' 
five  times  its  Ixdk  of  water,  cooled,  and  filtere<l.     In  ll 
residue,  which    consists   of   tung.stie   aeiil   and   silica,   tl 
tungsten    is    determined    either    (I),    gravimetrically,    ■ 
(2).  volumetrically.      (11.   The  residue  is  washol  with  h 
dilute  hydrochloric  acid   until   free  from   iron,  and  th' 
treated   on   the   filter   with   a  hoi   solution  of  .imnionni! 
carbonate,    which    dis.solves    the     tungstic     acid.        Ti 
ammoniacal    solution    is    evaiwraled.     and    the    resid" 
ignite<t,  finally  over  a  blast-lamp,  whereby  tungstic  »<i' 
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from  iron  and  silica  is  obtained.     (2).  The  residue  of 

crstic  arid  and  silica  is  washed  first   with   hot  dilute 

hrochloric  acid,  and  then  with  hot  water,  to  which  5 

r'  cent,  of  sodium  nitrate  has  been  added  to  prevent  the 

fination    of    a    colloidal   solution  of   tungstic   acid.     It 

i.'hen  dissolved  in  a  known  quantity  (about  30  c.c. )  of 

sodium  hydroxide,  and  the  filter  washed  with  hot 

«er.     The  tungstic  acid  readily  dissolves,  whereas  the 

•a  remains  mostly  on  the  filter.     Tlie  excess  of  alkali 

the  solution  is  titrated  with   A'/io  sulphuric  acid.     If 

nolphthalein   be   used   as   indicator,   the  end   point   is 

lined    with    the    ratio.    2NaOH  :  \V()^.    whilst     with 

:hvl  orange  the  ratio  is  2NaOH  :  iWO,.     The  author's 

:hod  gives  higher,   but   it   is   claimed.    mor<>   accurate 

rilts    than    other    methods.     In    Lunge's    method,  for 

t  raplc.  in  which  the  metal  is  dissnlv.-^d  in  dilute  nitric 

3l.  and  the  tungstic  acid  precipitated  by  heating  with 

■  iahuric  acid,  the  author  found  that  weighaVjle  quantities 

■  (  tungstic    acid    remained    in    the    acid  solution.     (See 
u  )  this  J.  1908,  230).— A.  S. 

Ij'ii/  Determinntion  oj in  tinned  articles.  F. 
Cnopflo.  Z.  Unters.  Nahr.-und  Geuussm.,  1909,  17, 
70. 
'  E  determination  of  lead  in  tin  alloys  is  generally  effected 
1  oxidising  the  metals  with  nitric  acid  and  separating 
(  lead  nitrate  from  the  insoluble  metastannic  acid. 
■  t  if  the  alloy  be  rich  in  iron,  the  ferric  nitrate  causes 
lie  of  the  stannic  acid  to  be  dissolved,  and  this  then 
I  itaminates  the  precipitate  of  lead  sulphate  obtained. 
'  i  best  method  for  the  separation  consists  in  treating 
I  — 1  grm.  of    the   alloy  in    a   dish  with  nitric    acid    of 

I  gi'.  I'oO — 1-.52.   added  slowly  until  about  I  c.c.  of  acid 

I I  been  used  for  every  01  grm.  of  metal.  The  dish  is 
n  covered  with  a  watch-glass  and  water  is  added  drop 
drop  from  a  pipette  until  no  more  red  fumes  are  evolved. 

iien  the  reaction  is  finished,  the  excess    of   nitric    acid 

■v.-iporated  oft  on  the  water-bath  to  such  a  point  that 

residue  still   remains   moist.     A   calcidated   quantity 

,1  hot  solution  of  disodium  phosphate  is  then  added, 

iowed    by    50    c.c.    of    hot    water.     The    tin    i.s  thus 

liaratod  as  stannic  phosphate  and  the  lead  is  precipitated 

ni  the  fdtrate  by  the  addition  of  sulphuric  acid.     Some- 

1C-;  the  iron  separates  during  evaporation  in  the  form 

•  ''(■  oxide,  which  is  not  readily  re-dissolved.     In  this 

1  few  drops  of  nitric  acid  must  be  added  to  dissolve 

•Trie   oxide ;     the   same   must    also   be   done   if   the 

iiiijration  be  carried  too  far. — J.  F.  B. 


rrtirti ;     Determination    of    — 
Bull.  Soc.  Chim.  Belg. 


—    in    oren.     E.    Bevne. 
1909.  23.  263. 


'  E  author  finds   that   Eschka's   method,   depending  on 

jialgamation  with  a  gold  crucible  lid,  affords  results  in 

•'ejlent   concordance  with   those  obtained   by   weighing 

■  i])itated  mercury  sulphide  on  a  tared  filter. — J.  F.  B. 

uUs  of  nitrogen   and  their  compounds   with  metals,   etc. 
Bonjean.     See  XVIIIB. 

^  I  in  ration  of  nickel  and  cobalt.     Pritze.     See  XXIII. 

Test  for  mercury.     Jones.     See  XXIII. 

I'rmining   niobium    in    pre.ience    of   tantalum.     Tavlor. 
.See  XXIII. 

lining  of  metal  article^- ;  Draft  regulations  for  the . 

Report  to  the  Home  Secretary.     [T.R.] 

IKEPORT  (Cd.  4740,  price  2Jd.)  has  been  issued  by  E.  T. 
I  Lawcs  on  tiie  objections  made  to  the  draft  Rcgula- 
'ms  for  the  tinning  of  metal  articles  (see  this  .1.,  1908, 
•  24).    A  new  set  of  draft  Regidations  is  appended  to  the 

lort,    embodying    the    recommendations    made   in    the 

">rt. 

'"(  production  of  Mexico.  Mining  World,  Chicago, 
July  3,  1909.  [T.R.] 
.rRLXo  the  last  31  years  (1877—1908).  the  total  gold 
eduction  of  .Mexico  was  334,228,518  pesos,  and  that  of 
'ver  was  1,649,528,978  pesos,  a  total  gold  and  silver 
loduction    of    1,984,757,496    pesos.     The    industry    has 


enjoyed    substantial   growth   each   year,    with    but   few 
decreases. 

The   following   table   gives   the    production    of    metals 
in  Mexico  for  the  fiscal  year  1907 — 1908. 


Kilograms. 

Value.  Pesos. 

Gold     

28,572 

2,153,014 

38,912,109 

80,556,418 

104,031,217 

26,312 

43,339,938 

4,405,847 

364,284 

No  export 

4,291 

24,659 

29,021 

38,096,661 

Silver  

85,446,904 

Copper,  metal    

18,437,165 
6,396,0i»tt 

5,343,225 

1,316 

888,474 

Antimony,  metal 

81,672,847 
22,000 

Tin   . . ". 

Iron    

Iron  ore 

6,000 

2,710 

725 

These  figures  are  based  on  the  exportation  statistics 
and,  with  the  exception  of  mercury,  represent  fairly 
completely  the  metal  production,  as  the  local  consumption 
is  almost  entirely  supplied  from  outside  as  manufactured 
products. 

The  value  of  the  mineral  exports  of  Mexico  for  the  last 
two  fiscal  years  (1906-07  and  1907-08)  is  given  in  the  table 
following  : — 


1907-8. 
Pesos. 


1906-7. 
Pesos. 


Gold     

Silver    

Antimony    

Copper  

Marble  in  bulk 

Plumbago    

Lead 

Zinc    

Other  mineral  products 

Total  value  . . . 


31,921,019 

23,873,713 

93,034,750 

99,861.790 

1,691,187 

1,427,423 

24,834,068 

28,792,778 

36,063 

81,724 

64,376 

134.365 

5,344,581 

3,644,738 

888.484 

2.010,408 

618,115 

419,064 

158,430,625 

160,246,004 

(£15,843,062) 

(£16,024,600) 

Note  :    Peso  =  2s. 


The 


aluminium  industry.  Mining  World,  Chicago. 
June  26,  1909.  [T.R.] 
Though  there  may  be  some  recovery  from  the  present 
price  of  £65  per  ton,  aluminium  will  not  again  be  sold  at 
£150  per  ton.  This  will  tend  to  eliminate  all  the  weaker 
works. 

The  French  companies  have  the  strongest  position, 
while  the  .Aluminium  Co.  of  America  also  is  believed  to 
have  accumulated  large  reserves.  The  large  amount 
spent  by  the  British  Aluminium  Company  on  new  water 
power  during  the  last  three  years  has  depleted  its  resources, 
and  like  the  Xeuhausen  Co..  it  probably  will  have  to  turn 
to  other  manufactures  in  order  to  earn  profits.  Xone  of 
the  producing  companies  has  published  any  official 
returns  for  the  past  year,  and  the  heavy  reduction  in  price 
has  entirely  stopped  the  three  new  works  which  were  being 
erected  by  English  companies,  and  has  also  curtailed 
the  output  at  some  of  the  older  works.  The  output 
for  the  last  12  years,  with  the  average  price  per  ton,  is 
given  in  the  following  table  : — 


Estimated 
production. 

Average 
price. 

Year. 

1897 

1898 

1899 

1900            

Tons. 
3,327 
3,953 
5,459 

7,192 
7,420 
7,750 
8,102 

8,550 

9,000 

12,000 

19,000 

25,000 

£. 
155 

143 

1901 

1902 

1903                                              .... 

120 

1904 

120 

150 

200 

1907               .             

167 

97 

i 


798 
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Unless  some  modification  and  cheapening  of  the  method 
of  production  occur,  aluminium  cannot  remain  long  at 
its  present  low  value,  for  the  bare  cost  of  production  is 
£t>l  per  ton.  while  most  works  cannot  ])roduce  it  under 
£80,  so  that  some  recovery  in  value  is  prol)aljU-.  Any 
process  which  would  enable  bauxite  or  other  unrefined 
aluminous  earth  to  be  used  directly  in  the  electrolytic 
bath  would  greatly  reduce  the  cost. 


FunMcen ;  Crucible  - 
melaU.  \V.  Miller, 
June  11,  1008. 


Pate.sts. 

,    for    melling    steel    and    nOter 

C'ovcntrv.     Kng.      Pat.      12.531, 


m 


» 3^ 


The  liot  waste  yases  from  the  furnace  escape  through  the 
fiues  .1,  K,  and  L,  thus  heating  the  air  entering  the  regenera- 
tive flue.  H,  which  may  be  provider!  with  baffle-plates, 
R'.  'J"he  heated  air  passes  by  means  of  h  through  perfora- 
tions, G,  in  the  flanges,  F,  of  a  water  trough,  K.  Tlie  air 
then  enters  the  furnace  partly  through  the  grate,  C, 
and  jiartly  through  /  and  M,  and  the  ports,  f^  and  N. 
The  supplemental  air  supply,  entering  at  N,  serves  to 
consume  the  combustible  gases  escaping  from  the  furnace. 

— B.  N. 

Steele  ;    Treatment  of  low-grade  .     The  Pearlite  Steel 

Co.,  Ltd.,  and  A.  C.  J.  Charlier,  London.  Eng.  Pat. 
13,120,  June  19,  lOOS. 
LowORADE  steel  is  heated  in  a  closed  furnace  to  above 
the  recaleseencc  point,  and  then  plunged  into  a  chilling 
bath  supplied  with  hydrogen  or  which  generates  hydrogen 
when  the  hot  metal  is  iminer'spd.  The  hydrogen  combines 
with  the  carbon  and  iron  of  the  .steel  forming  "  hydro- 
carbide  of  iron."  When  all  action  has  ceased,  the  steel 
is  subjected  to  a  soaking  heat  for  some  hours  in  order  to 
drive  off  any  excess  of  hydrogen. — F.  R. 

Steel    from    low-grade    material ;       Procesi    of    producing 

hinh-grade .     \V.    R.    Palmer,    Assignor   to    F.    A. 

\Vilmot,  Bridgeport.  Conn.  U.S.  Pat.s.  924.818  and 
924.925,  June  15,  liWO. 
Openhf.auth  steel  is  m.ide  by  charging  with  low-grade 
material  a  primary  furnace,  which  is  worked  at  a  tem])era- 
turc  below  ordinary  steelmakins;  tem|>erature-.  A  second 
furnace,  working  at  ordinary  steel-making  temperatures, 
is  also  charged  with  low  grade  material  (scrap)  and  flux, 
and  a  portion  of  the  chaigc  from  the  primary  furnace  is 
transferred  to  the  second  fiivnacc.  in  which  the  rcfininjj 
is  completed.  Suflicient  of  the  charge  is  left  in  the 
primary  fumaco  to  form  a  molten  bath  for  the  reception 


of  fresh  low-grade  material,  to  which  is  added  slag  fr. 
the  second  furnace  ;  or  else  a  portion  of  the  charge 
the  second  furnace  is  leturned  to  the  primary  furnai 
The  primary  furnace  may  also  be  tai)ped  into  a  k'i 
fron\  which  a  jiortion  of  the  charge  is  delivered  to  \ 
secondary  furnace,  whilst  the  remainder  i-  returiieii 
the  primary  furnace. — A.  G.  L. 

Iron  ores  ;     Procesn  lor  briguelling  finely  divided  ifnth 

or    other .     W.    Schumacher.     Fr.    Pat.    397,31 

Dec.  10,  190S. 

Finely  divided   iron   carbonate   in   the   form   of  s]«ii.l. 
iron   ore   or   clay   ironstone,    or   manganese   carluMi,,!,' 
n\ixed  with  calcium  hydroxide,  and   made  into   brniuiM 
which  arc  heated  in  the  presence  of  water  or  water  va|- 
in   closed    ves.sels   or   in   the   air.     Other   ores   contain 
iron    carbonate    and    blastfurnace   dust    may    !■     :i 
with    finely    powdered   iron   carbonate   (spathic 
etc.),    or    mangane.se   carbonate   ami    calcium   li\  ij  ,i 
and  treatetl  in  a  similar  way. — 0.  J''.  H. 

Zinc  ;    Apjiliances  to  be  used  in  the  refining  ol  — 
extrnclion    b\)   dislillnlion.     The    Xew    Dclavill.     ~; 
Co.,  Ltd.,  Birmingham,  and  E.  H.  Shortman,  liloji* 
Eng.  Pat.  Ui.OoG,  July  29,  1908. 

Is'sTEAD  of  the  open  ended  cylinder  containin'.; 
coal,  which  is  placed  at  the  junction  of  the  n 
the   condenser  for  the   purpose  of  intercepting   tiie  i. 
fumes  (see  Kiig.  Pat.  7223  of  1907;    this  J.,   190S,  4: 
a   siwcial   cylinder   is   u.sed   having   the  ends   closed  ii 
having  an  opening  on  the  upper  side,  dose  to  eaih  ol  tl 
ends.     The  fumes   frmu   the   retort  are  retai-ded   by  tl 
tortuous  pa-sage  and  a  more  complete  separation  of  tl 
lead  obtained. — F.  R. 

Fumes  of  spelter  furnaces  ;  Treating .     H.  E.  Hows 

and     G.     Hadlov,     Birmingham,     Eng.     Pat.     I9.3» 
Sept.  15.  1908.  ■ 

Ix  place  of  the  short  plain  tube  employed  for  condon 
the  zinc  fumes  from  furnaces  of  the  Belgian  tyix-,  a  I 
cylinder   is   used,    fitted    with    bafHeplates   for   r6t»r<( 
the   fumes,   and   terminating   in   a   cone   having  a  Jr 
aperture.     Practically  all  the  zinc  is  condensed,  rendeni 
the     issiiim;    fumes    innocuous.     Self-closinsr    vents    a 
provided  between  the  baffle-plates  to  minimise  the  eff' 
of  possible  explosion. — F.  R. 

Complex  sulphide  and  other  ores  ;  Reduction  of  — 
H.  R.  Angel,  London.  Eng.  Pat.  19,882,  Sept.  : 
1908. 

The   ore   is   roasted    and    mixed    with    10 — .'VO   jier  i' 
of    raw    ore,    such    as    plumbiferous    concentrate^.     ' 
bonaceous  matter  cijual  to  aboiit  25  ])er  cent,  by  we  . 
of   the   mixture   is  added,   together   with   ti   jier  cent 
zinc  oxide.     If  iron  is  present,  an  equal  weight  of  1 

;    is    substituted    for    the    zinc    oxide.     The    whole   ia   > 
mixed    in   a   granular   condition,    charged    into   an   i 
hearth    furnace    and    covered,    to    prevent    loss   of   n 
during  reduction,  with  sodium  sulphate  equal  to  one. I' 
the  weight  of  the  ore.     Alter  the  charge  has  melted.   ' 

I  well  rabbled  ;  the  metals  are  reduce<l  rapirlly.  Pb 
hiforous  concentrates  can  be  treated  in  this  way  witli 
roasting  or  briqnettinc,  if  sodium  carbonate  and 
oxide  are  added  to  the  charge.  With  some  ores  r 
advantageous  to  add  about  5  i>er  cent,  of  sulphuric  ■ 
before  charging  into  the  furnace. — F.  R. 

Sulphide  ores  ;     Process  ol  trr-iling  complex  .     ('• 

Kingslev,  Toronto,  Canada.  Assignor  to  A.  E.  Kiug-l 
Denver,"  Colo.     U.S.  Pat.  914,730,  Mar.  9,  1909. 

CoMi'LEX    sulphide    ores    are    treated    with    dilute   n  ■ 
acid,    containing    (>} — 7J    per    cent,    of    nitric   acid,   :• 
tenqierature    <if     170   F.     Lead    sulphide    is    cenn''' 
dissolved    without    the   formation   of   any   lead    - 
by  acid  of  this  strength  at  the  temjierature  ntn- 
I  —A.  G.I 
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fi  frper  and  silver^  ;      Method  of   thionous   prtcipitnfion 
"■  ,j ].     G.  C.   Westby,   Miirrav,  Utah.     U.S.   Pat. 

23,  916,  Juue  1,  1909. 
oiSTANCE.s  containing  iron  in  suitable  form  are  treated 
via  solution  of  sulphur  dioxide  derived  from  smelter 

«.     A    .-solution    containing    "  thio  salts    of    iron "    is 

lined,  which  is  used  to  precipitate  copper  and  siher 

a  their  solutions. — A.  G.  L. 


/ )««  ,•      Proceis   of   mannlarlure   oj   inetaUic .        D. 

Landenberger.     Fr.   Pat.   397,151,  Dec.   7,   1908. 

r\LS    of    the    iron    group,    such    as    chromium,    iron, 

i^ivnese,    tungsten,    vanadium,    etc.,    are    introduced 

illoys,  such  as  those  of  copi>er  and  zinc,  by  melting 

:nc    with    an   equivalent    quantity   of   the    chloride 

'  metal  to  be  added,  and  then  adding  the  alloy  so 

lipd  to  the  molten  copper.      Or,  the  copper  may  be 

I  lid    first,    then   the   chloride    added,    and    linally    the 

Small  quantities,  say  2  per  cent.,  of  aluminium  are 

■ildcd  to  assist  in  the  reduction  of  the  chloride. 

— U.  F.  H. 

or  mdallic  alloys  ;    Production  of  ingots  of 

F.  Monnot.     Fr.  Pat.  397,231,  Oct.  31,   1908. 

:netal  is  cast  through  a  layer  of  flux,  such  as  a  mixture 
!  urax,  sodium-potassium  silicate,  and  fluorspar  in 
alile  proportions,  with  the  object  of  giving  a  sound  ingot 
I  ■  from  flaws,  blowholes,  oxide,  etc.  Finely-divided 
;  minium  may  be  mixed  with  the  flux.  It  is  claimed  that 
t  metals  thus  cast  are  fiee  from  gases  and  that  the  method 
i-iarticularly  suitable  for  the  casting  of  composite  ingots 
t'h  as  ingots  of  iron  and  copper. — 0.  F.  H. 

and  corrosive  ga^es  ;    Process  for  the  treatment  of 

-.     United   States   Smelting,    Refining   and   Mining 

i.     Fr.  Pat.  397,268,  Dec.  9,  1908.     Under  Int.  Con  v., 

\pril  7,  1908. 

'  I    process  is  intended  for  the  treatment  of  the  fumes 

.Jiiccd  in  the  roasting,  etc.,  of  sulphide  ores.     Vapour 

fjiulphuric  or  other  corrosive  acids,  which  would  destroy 

1,  filtering  medium  in  the  condensing  plant,  is  neutralised 

1  introducing  into  the  gas  a  substance,  such  as  lime,  zinc 

<jde,  etc.,  which  will  neutralise  the  acid.     The  neutralis- 

i    substances   are   introduced   into   the   gas  in   a   finely 

c'ided  state,  and  all  solid  particles  subsequently  extracted 

■  the  usual  way. — 0.  F.  H. 


I'inium  ;   Process  for  the  production  of  — 
Fr.   Pat.  397,399,  Feb.  22,   1908. 


E.  Viel. 


'  VIM  is  made  for  the  use  of  an  alkali  or   alkaline-earth 

tal  in  the  nascent  state  as  a  reducing  agent.     A  com- 

,md  of  aluminium,  such  as  alumina,  a  double  cUoride 

I  iluminium  and  sodium,  or  cryolite,  is  mixed  with  suitable 

■iintities  of  an  alkaline  salt,  such  as  sodium  carbonate, 

■d  charcoal,  and  treated  in  the  electric  furnace.     Minerals, 

■•h  as  bauxite,  may  be  treated  with  an  alkaline  salt  in  a 

frheratory  furnace  for  the  production  of  an  aluminate 

i'  li  is  freed  from  impurities,  and  subsequently  treated 

!i  I'harcoal  in  an  electric  furnace  with  the  addition  of 

"lite  or  other  flux.— O.  F.  H. 

((//•!  from  tfieir  ores  ;    Process  for  heating,  melting  and 
'olatilisirig      various      7naterials,      applied      particularly 

\o  the  extraction  of  .     W.   G.   VVUliams.     Fr.   Pat. 

|i97,459,  Nov.  14,  1908. 

'E  ores  are  melted  and  their  metallic  contents  volatilised 
means  of  concentrated  solar  heat.  In  the  apparatus 
icribed,  the  solar  rays  are  collected  by  a  number  of 
•fabolic  mirrors,  and  concentrated  in  the  interior  of 
Irucible  in  which  the  ore  is  treated.  Means  are  provided 
'  the  continuous  charging  of  the  crucihle  and  for  the 
'idensation  of  the  metallic  vapours. — O.  F.  H. 

jm  and  steel ;    Method  of  making  .     A.   J.   Boult, 

iLondon.     From    J.    T.    Jones,    Iron   Mountain,    Mich., 
1U.S.A.     Eng.    Pat.    12,324,   June   6,    1908. 

IE  V.H.  Pate.   890,229,  891,704,  and  899,405;    this  J., 
j)8,  814,  815,  1024.— T.  F.  B. 


Iro7i   oxides;    Process  of  smelting   .     H.   W.   Lash, 

Cleveland,    Ohio.     U.S.    Pats.    924,676    and    924,677, 
June  15,  1909. 

See  Fr.  Pat.  376,381  of  1907  ;  this  J.,  1907,  1018.— T.  F.  B. 

Sled ;   Refining  of in  electric  furnaces.     0.  Thallner. 

Assignor  to  Bismarckhiitte,   Bismarckhutte,   Germany. 
U.S.  Pat.  925,612,  June  22,  1909. 

See  Addition  of  May  23,  1908,  to  Fr.  Pat.  386,786  cf  1908  ; 
this  .;.,  1908,  1117.— T.  F.  B. 

Alloy    for  armour-plates    and  other  uses.       E.  Schneider, 

Le  Creusot,  France.     U.S.  Pat.  925,659,  June  22,  1909. 

See  Fr.  Pat.  379,188  of  1906  ;  this  J.,  1907,  1202.— T.  F.  B. 

Ahiniinium    solder.     W.    H.    Finfrock,    Chicago,     U.S.A. 
Eng.  Pat.  12,494,  June  10,  1908. 

See  Fr.  Pat.  391,161  of  1908  ;  this  J.,  1908,  1117.— T.  F.  B. 


Metals  ;     Means  for  extracting 


from  their  ores   hy 


solar  heat,  also  applicable  for  heating,  melting,  or  volatilit 
ing  other  substances  or  malt-rials.  W.  G.  Williams, 
Klipriversberg,  Transvaal.  Eng.  Pat.  20,902,  Oct.  3, 
1908. 

See  Fr.  Pat.  397,459  of  1908 ;    preceding.— T.  F.  B. 

Aitoi/s  for  bearing  metals.  E.  A.  Touceda,  Albanv,  N.Y., 
U.S.A.  Eng.  Pat.  25,620,  Nov.  27,  1908.  Under  Int. 
Conv.,  Nov.  27,  1907. 

See  U.S.  Pat.  897,431  of  1908  ;  this  J.,  1908,  985.— T.  F.  B. 

Zinc-lead  oren  ;    Treatment  of   refractory .      P.   C.   C. 

Isherwood,  Harrow.     U.S.  Pat.  925,190,  June  15,  1909. 
See  Eng.  Pat.  10,364  of  1906  ;  this  J.,  1907,  1012.— T.  F.  B. 

Metals    of    a    highly    refractory    nature  ;     Apparatus    for 

producini)    homogeneous   ductile   bodie.i   from .      W. 

von  Bolton,  Charlottenburg,  Assignor  to  Siemens  und 
Halske  A.-G.,  Berlin.  U.S.  Pat.  925,798,  June  22, 
1909. 

See  Fr.  Pat.  337,607  of  1903  ;  thi?  J.,  1904.  494.— T.  F.  B. 

Tanl'ilum  :    Process  of  hardening  .     VV.  von  Bolton, 

Charlottenljurg,  Assignor  to  Siemens  und  Halske 
A.-G.,  Berlin.     U.S.  Pat.  92.5,988,  June  22,  1909. 

See  Eng.  Pat.  6051  of  1908  ;   this  J.,  1908,  904  — T.  F.  B. 

Sulphur,    etc.,    from    furnace    gases.     U.S.    Pat.  925,751. 
See  VIL 

Bauxite   production  in  the   United  Stales.     [T.R.]     See  VII. 

Tank-furnace  for  glass-making,  metallurgy,  etc.     Fr.  Pat. 
397,548.     See  VllL 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHE.MISTRY. 

Patents. 

Accumulator    plates;     New    product    and    its    process    of 

preparation  for  the  constitution  of .     H.  de  Laminiero 

and    Soc.    anon,     da    Accuraulateurs    de    Laminiere. 
Fr.  Pat.  397,176,  Dec.  8,  1908. 

Oxides  of  lead,  e.g.,  minium,  litharge,  or  mixtures  of 
theie,  are  mixed  with  a  solution  in  distilled  water  of 
sodium  or  potassium  tartrate  or  the  double  sodium- 
potassium  tartrate.  The  solvent  is  afterwards  evajj'irated, 
and  the  resulling  paste  is  used  for  the  manufacture  of 
plates,  either  with  or  without  a  support. — B.  N. 

Electrolysers    for    the    production    of    pure    hydrogen    and 

oxygen.     R.    Eycken,    C.    Leroy,  and   R.    Moritz.     Fr. 

Pat.  397.319,  Dec.  9,  1908. 

Thk    electrode    plates    are    built    up.    with    separating 

diaphragms  of  asbestos,  in  the  form  of  a  filter-press,  suitable 
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openings,  in  the  top  of  each  plate,  which  communicate 
also  witii  tlie  ploctrolytic  colls,  fitting  together  to  form 
two  chiiiiiirls  for  the  escape  of  the  gases.  All  the  joints 
are  surrounded  on  the  outside  by  the  atmosphere,  and 
as  the  gases  arc  kept  at  a  pressure  ahove  that  of  the 
atmosphere,  it  is  impossible  for  tbcm  to  become  mixe<!. 
The  clet-trodes  and  diaphragms  aie  kept  clean  by  making 
the  first  electrode  hollow,  and  in  the  form  of  a  large 
reservoir,  in  which  the  sediment  accumulates  and  from 
which  it  may  be  removed  from  time  to  time.  This 
reservoir  is  divided  into  two  parts,  into  which  the  cases 
pass,  through  tlie  electrolyte,  the  pressure  being  main- 
tained constant,  and  the  delivery  of  tlie  gases  regulated 
by  two  floats  and  balanced  valves. — B.  N. 

Furnace  ;   Electric .     J.  Bouneau.  Paris.     U.S.  Pat. 

920.236,  June  29,  1909. 

See  Fr.  Pat.  377,1 19  of  1907  ;  this  J.,  1907,  1055.— T.  F.  B. 

Xitrogen  ;     Process    lor    oxidising    atmospheric bi/ 

electricity.     T).     Helbig,     Rome.     U.S.     Pat.     020,413, 
June  29,  1909. 

See  Fr.  Pat.  385,193  of  1907  ;  this  J.,  1908,  570.— T.  F.  B. 

Electric  lamp  filaments.     Eng.   Pat.   12,720.     See  II. 

Ozonising  air  \for  internal  combustion  engiiies].     Eng.  Pat. 
17,325.    See  II. 

Fu-sing  and  refining  refractory  ceramic  materials  by  means 
of  an  electric  resistance  furnace.  Fr.  Pat.  397,140. 
See  VIII. 

Olyoxylic  acid,  its  esters  and  amide  from  oxalic  acid  by 
electrolytic   reduction.     Ger.   Pat.    210,693.     See  XX. 

{B. )— ELECTRO-METALLURGY. 

Patents. 

Furnaces ;      Electrical     induction     .      C.     Crunwald, 

Bredeney.  Germany.     Eng.   Pat.   3599,  Feb.    13,   1809. 
Under  Int.  Conv.,  May  7,  1908. 


In  electrical  induction  furnaces,  owing  to  electro-dynamic 
effects  which  arise  between  the  primary  winding  and  the 
melting  bath,  the  upper  surface  of  the  latter  a.ssumcs  an 
oblique  position,  resulting  in  oxidation  of  the  metal  and 
corrosion  of  the  melting  bath.  The  object  of  this  invention 
is  to  obviate  these  disadvantages.  Upon  the  part,  a. 
of  the  transformer  yoke.  A,  which  is  surrounded  by  the 
])rimary  w  inding.  C.  there  is  arrange<l  an  au.viliary  w  inding. 
1).  the  enfis  of  which  are  connected  to  a  seconil  auxiliary 
winding.  F,  the  number  of  turns  in  F  being  less  than  in  I). 
The  tension  produced  in  F  is  in  opposition  to  that  in  1) 
and  is  less  than  this  by  an  amount  such  that  th"re  is 
pro<luced,  in  the  auxiliary  winding,  V,  a  current  strength 
sufficient  to  counter- balance  the  electro-dynamic  effects 


mentioned  above,  the  winding,  F,  occupying  such  a  positii 
that  it  has  no  ajipreciable  influence  on  the  equilibriu 
of  the  melting  bath. — B.  N. 

Furnaces;  Electrical  induction .  C.  Grunwald.Brcdcn. 

Germany.     Eng.    Pat.    7396,   March   27.    1909.     Vml 
Int.  Conv..  Aug.   15,  1908. 

The  central  horizontal  section  of  the  fusion  gutter.  cont4i 
ing  the  metal  forming  the  secondary  of  the  induetii 
furnace,  is  in  the  form  of  a  rhombus,  and  working ojwnin 
are  arranged  at  the  corners  of  the  fusion  hiiirtli  forniii 
the  acute  angles  of  the  rhombus.  By  the  aid  of  tli 
openings,  the  entire  ujiper  surface  of  the  fusion  bath  n 
be  surveyed  and  manipulated. — B.  N. 

Furnace  ;    Electric .     L.  D.  Famsworth,  Palo  Alt 

and    M.    J.    Bartcll,    San    Francisco,    Cal.     U.S.   Pa 
924.603.  June  8,  1909. 

Three  electrodes  are  arranged  horizontally  in  tin 
overhanging    and    built    permanently    into    the 
the    inner   ends   of   the   electrodes  being  wedge-sli.i|.... 
that  the  s|)aee  between  the  ends  is  substantially  Y  ■'ha 
The  electrodes  and  crucible  are  so  constructed,  that  ■ 
current,  in  passing  from  one  electrode  to  the  other,  » 
be  distributed  vertically  through  the  slag,  and  horizontal 
through   the  molten   metal  in  the  crucible.     A  "  suppl 
mental  "  chamber  is  provided  at  one  side  of  the  cruoiol 
and  in  open  connection  with  the  latter,  so  that  the  rooiti 
metal  will  tlow  freely  into  it.      Means  are  jirovidcd  with 
the  chamber  for  displacing  the  molten  metal,  thus  raisii 
the  level  of  the  metal  in  the  crucible,  and  at  the  ud 
time  varying  the  depth  of  the  slag  between  the  electrod 
and   the  metal. — B.  N. 

Ores  :    ilrihod  of  reducing  .     F.  M.  Becket.  Ni«(r 

Falls.    X.Y.,    .Assignor    to    Electro    Metallurgical    ' 
New  York.     U.S.  Pat.  924.130.  June  8,  1909. 

Oke,s  consisting  of  oxides  of  refractory  metals  arc  cletii 
cally  smelted  with  boron,  the  latter  being  present  in  al 
the  quantity  necessary  to  combine  with  the  oxygeii 
the  ore.  so  as  to  give  a  product  low  in  boron.  .\  b 
flux  may  be  added  to  the  charge.  Ferro-boron  may 
used  instead  of  boron,  in  which  ca-se  an  alloy  of 
refractory  metal  with  iron  is  obtained. — A.  (i.  L. 

Metals  from   ores   and  other  svbstanct/t ;     .ipparatHi  /■ 

rccoterini/  .     L.   Dion,   Assignor  to  The  Americi 

Electro-Hcrmatic  Co.,  New  York.     U.S.   Pat.  920,62 
June  22,  1909. 

FrMES  or  gases  from  molten  metals  are  passed  throuc'' 
chani!)er  containing  several  groups  of  electrodes.  K 
group  is  composed  of  materials  reacting  with  only  oii' 
the  metals  piescnt  in  the  gases  ;  currents  of  electricit\ 
different  strength  are  supplied  to  the  different  group* 
electrodes.  The  gases  emerge  into  another  chambf 
in  which  they  are  forced  to  pass  through  a  liltcr. — .\.  t!. 

Tin  ;  Method  and  apparatus  for  the  recovery  of  pure  - 
from  tin-plate  scrap  and  lead-tin  allot/.  A.  No*! 
Second  Addition,  dated  Feb.  10.  I90S.  to  Fr.  Pat.  386.1 
April   II.   1907  (this  ,1.,   1908.  092  and   1212). 

Each  tank  is  divided  into  compartments  separated  l 
porous  walls,  the  same  tanks  being  used  for  both  solotic 
and  deposition  of  the  tin.  The  scrap  or  alloy  cont»in< 
in  baskets  is  cleaned  and  washed  and  then  introduced  ini 
the  outer  compartments  of  the  tanks  which  are  fill) 
with  a  dilute  solution  of  sulphuric  acid  to  which  h«»  bc< 
added  a  small  amount  of  hydrochloric  acid.  On  tl 
passage  of  tin'  current  the  tin  is  dissolved  as  chloride  »i 
at  once  converted  into  sulphate  with  regeneration 
hvdrochloric  acid  which  becomes  available  for  the  solutic 
of  more  tin.  When  all  the  tin  has  been  dissolved,  tl 
basket  is  removed,  its  place  being  taken  by  a  fresh  baskc 
A  concentrated  solution  of  tin  sulphate  is  thus  obUioi 
which  is  then  pumped  into  the  central  ci.miwirtinet 
where  it  is  electrolysed,  the  tin  being  deimsited  oa  lo< 
cathodes  from  which  it  falls  into  a  tray  at  the  boUo 
of  the  central  compartment. — 0.  F.  H. 


^< 
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ring  and  cleaning  of  small  [metal]  ohjp.cUs ;     Process 

r   the    electrolytic .     A.    Levy.     First    Additiou. 

ited  Oct.  19.  1008.  to  Fr.  Pat.  394,120,  Nor.  13.  1907 
his  J.,  1909,  240). 

application   of   the   process   is   claimed    to    metallic 
cts  of  nil  kinds  and  sizes. — B.  N. 

JU  lis  ;   Electrolytic  process  for  the  extraction  of from 

eir  ores,  and  the  treatment  of  waste  cojiper.  Soc. 
rancaise  Electrulytique.  Fr.  Pat.  397,482,  Feb.  25, 
t08. 

p.oGE.v    peroxide    is    added,    either    iu    bulk    at    the 

:  .  ncemont    or    in    prosressive    portions    during    the 

mn.   to   the   electrolytic    bath,    with    the   object   of 

»  ili.ssolvinj;  the  copper  in  the  electrolyte  of  sulphuric 

uliilst    preventing    the    solution    of    foreign    metals. 

iiices  or  mixtures  of  substances,  which  will  jffoduce 

ti;iogi'n   peroxide,    may    be    employed,    e.g..    peroxides. 

]>  urbonates   or   perborates   of   alk.ili    or   alkaline-earth 

II  il-    in     the    presence    of    hydrochloric,   hydrotluoric, 

,1  iiuric,  phosphoric,  carbonic,  or  other  acids. — B.N. 

and   analogous    tnetals ;      Electrolytic    process    of 

iclion    of    /rom    their    ores    or    alloys.     Soo. 

r.mcaise   Electrolytique.     Fr.    Pat.   397,483.    Feb.    2.!i. 

I  purRir.    or   raonopersulphurie,    acid    is    added    to 

■rtrolyte.  either  in  bulk  at  the  conimeacement  or 

Liressive  small  portions,  thus  providing  a  |)ermanent 

of  chemically  active  oxygen  for  the  rai)id  solution 

,     copper,   and   at   the   .same   time   maintaining   the 

[".sition  of  the  bath  constant  by  regeneration  of  the 

Molyte.     The    acid    may    be    generated    in   the   bath, 

(,  i\   preliminary  operations,  e.g.,  by  dissolving  in  water 

1    product  of  the  action  of  the  electric  discharge  on  a 

nturo  of  sulphur  dioxide  and  oxygen  ;    by  the  electro- 

l-l(  of  a  solution  of  sulplinrie  acid  ;    or  by  the  solution 

-   [lersulphate  in  cooled  sulphuric  acid. — B.  N. 

'I. in  silver  and  other  copper-nickel  alloys  ;    Proce.-<s  for 

jirejmration   of from   mixtures   nf   7netals   con- 

ining     iron.       Elektrostahl     Ges.m.b.H.       Ger.    Pat. 

!ii:..iO,  Sept.  fi,   1907. 

iiirtal  mixture  containing  iron  is  melted  in  an  electric 

I  wice  of  the  Kjellin  or  Heroult  type,  or  it  is  first  melted 

ai  then  run  into  the  electric  fiirnaie.     Compressed  air 

■  ■tlipr  oxidising  gas  is  then  blown  into  the  bath,  after 

iTi  of   a   Hux  if  necessary.     The   iron  or   iion   and 

!   pass  into  the  slag,  and  after  removing  the  latter. 

I  cssary  additions  of  metal  are  made  to  the  residual 

;  uickel  alloy,  according  to  the  product  desired. 

—A.  S. 

nuin  silver  or  other  cnpi>e.r-nickel  alloys  ;     Process  for 

!•■   preparation   of from   mixtnref   of   metals   con- 

liniiig  iron.  Klektrost.ahl  Ges.m.b.H.  Ger.  Pat. 
,11.215.  Sept.  6,  1907.  Addition  to  Ger.  Pat.  210.5.50, 
j.ept.  6,  1907. 

Ie  oxidation  of  the  iron  is  effected  by  means  of  oxides 
linickel  or  copper,  instead  of  by  oxidising  gases  as  in 
i'  main  patent  (see  preceding  abstract.).— A.  S. 

•  '■  from  it's  ores  ;     Electric  fnrimce  for  the  continuous 

tlraction    of .     E.    F.    Cote    and    P.    R.    Pierron, 

Lyons,  Frivnce.  Ene.  Pat.  18,0.53.  Sept.  5.  1908. 
■Joder  Int.  Conv.,  Feb.  12.  1908.  Addition  to  Eng. 
i'at.  5100.  March  2,  1907. 

(I:  .\ddition  of  Feb.  12, 1908,  to  Fr.  Pat.  385,018  of  1907  ; 


I  J.,  1908,  864.— T.  F.  B. 

! 

I     XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

vonseed  oil;     TJn.saponifiahle  constituents  of .     H. 

'ilatthes   and    \V.    Heintz.     Arch.    Pliarm.,    1909,    247, 
''il— 175. 

I    refined    cottonseed    oil    examined     by   the   authors 
Med  0-71  per  cent,  of  unsaponifiable  matter  with  an 


iodine  value  of  77.  Thi.s  did  not  give  Becchi's  reaction, 
and  was  cpiite  free  from  sulphur.  In  the  authors'  opinion 
the  0-5  per  cent,  of  sulphur  found  by  Wagner  and  Clements 
(this  J..  1909.  372)  in  the  unsaponifiable  matter  of  cotton- 
seed oil  was  derived  from  impurities.  On  distillation  of 
the  last  portion  of  the  ether  and  alcohol  used  in  the  separa- 
tion of  the  unsaponifiable  constituents,  a  characteristic 
aromatic  odour  recalling  that  of  pe|)perniint  was  observed. 
This  was  attributed  to  the  formation  of  secondary  pro- 
ducts through  the  action  of  the  alcoholic  potassium 
hydroxide  upon  the  phyto.sterol.  A  similar  decom- 
position was  effected  by  the  long-continued  action  of 
alcoholic  alkali  solution  upon  purified  phytosteroi  from 
Calabar  beans.  The  unsaponifiable  matter  from  cotton- 
seed oil  could  be  sepaiated  by  treatment  with  chilled 
petroleum  spirit  into  a  solid  and  a  liquid  portion.  The 
solid  crvstalline  portion  consisted  of  (a),  a  phytosteroi 
(m.  pt.  139'  C.)  which  was  la-vo-rotatory  and  contained  one 
douiile  linkage ;  {h),  a  saturated  substance  melting  at 
81'  to  82°  C.  ;  and  (c).  a  dextro-rotator>-  unsaturated 
substance  containing  oxygen  (m.  pt.,  not  .sharp.  172'  C). 
The  liquid  portion  "was"  separated  by  distillation  under 
reduced  pressure  into  several  uasaturated  substances. 
These  were  yellow  or  yellowish-brown  oils  containing 
oxygen.  The"  authors'  results  confirm  the  experience  of 
Windaus  and  Welsch  (this  J.,  1909,  31G)  that  many  of 
the  new  phytosterols  recently  described  are  in  reality 
mixtures  of  phytosterols  already  knov\'n. — C.  A.  M. 

Fa'ty     acids     in    soap ;      Determination     of    .       M. 

Dominikiewicz.     Chem.-Zeit.,    1909,    33,    728. 

SI  M  The    apparatus    (see    Fig.)    used    in 

I  *  the  author's    method   of  determining 

--•..J;'.::^  the  total  fatty  acids  in  soap  is  con- 

structed on  the  principle  of  the  bu- 
tvrometer  for  the  determination  of 
fat  in  milk.  It  consists  of  a  tube 
the  wider  end  of  which  is  closed 
by  means  of  a  rubber  cork,  whilst 
the  narrower  part,  on  which  is  the 
scale,  is  closed  by  means  of  a  metal 
cap,  which  can  be  screwed  down. 
Each  division  of  the  scale  corresponds 
to  0-01  c.c.  In  making  a  determina- 
';  tiou.  from  40  to  00  grnis.  of  the  soap 
;  are  dissolved  in  water,  and  the 
/  solution  diluted  to  1  litre.  Ten 
c.c.  of  hydrochloric  acid  and  10  c.c. 
of  the  soap  sobition   are  introduced 

'■■^'-- ■■■■'  mto   the  tube,  which   is   then   lightly 

shaken,  with  the  wider  part  down- 
wards. It  is  nest  placed  for  5  minutes  in  a 
flask  of  boiling  water,  after  which  it  is  whirled  for  5 
minutes  in  a  centrifugal  machine.  By  unscrew^ing  the 
metal  cap  and  pressing  the  rubber  cork  further  into  the 
other  end,  the  separated  layer  of  fat  is  brought  within  the 
limits  of  the  scale.  The  apparatus  is  now  replaced  in 
the  flask  of  boiling  water,  and  the  amount  of  fatty  acids 
read  upon  the  scale  at  99°  C.  The  sp.  gr.  of  the  fatty 
acids  should  be  determined,  and  the  necessary  correction 
applied.  The  results  obtained  by  this  method  are  shown 
by  test  exjieriments  to  be  in  close  agreement  with  those 
given  by  the  usual  gravimetric  method. — C.  A.  M. 

Stearolic   and   hehenolic    acids :     Glycerides    of .     H. 

Quen.sell.  Ber.,  1909.  42.  2440—2452. 
Synthetical  glycerides  were  prepared  fiom  stearolic 
and  behenolic  acids  by  various  methods,  including  Scheij  s 
modiflcation  of  Berthelot's  process  (heating  the  ccpiivalent 
proportions  of  acid  and  glycerol  in  a  .sealed  tube  con- 
taining carbon  dioxide)  and  the  methods  of  Guth  (this  J.. 
1903.  427)  and  of  Krafft  (Ber.,  1903,  36.  43-14).  in  which 
the  sodium  salts  of  the  .icids  are  heated  with  chloro-  or 
bromohydrins.  The  resulting  products  were  readily 
purified  by  crystallisation  from  alcohol.  They  absorbed 
one  mol.  of  chlorine  or  bromine  rapidly,  but  long  con- 
tinued action  under  the  influence  of  light  was  rcquirqjl 
for  the  absor])tion  of  two  mols.  On  the  other  hand,  not 
more  than  one  mo!,  of  iixline  or  of  iodine  chloride  (from 
Hiibl's   solution)    could    be    made    to  combine    with    the 
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triple  linknge  in  these  acids  or  their  glycerides.  The 
following  compounds  were  prepared  : — o-monostearolin. 
(('H;.O.CO,C,.H„)(C'H.0H)(CHo.0H),  crystiillising  in 
white  plates  of  m.  pt.  405'  C.  ;  o -distcaroln  melting  at 
38-.")'  ('. ;  /S  distcrtrolin  (m.  pt.  40°  C.) ;  tristearolin  (m.  pt. 
29°  C.)  :  opistearolhydrin  (m.pt.  36°  t'.).  The  eorrc- 
sjionding  compounds  of  bchenolic  acid  were  also  i)rcpared. 
They  had  hif;lier  m.  pts.  and  crystallised  better  thau  the 
glvceridc!  of  stearolic  acid.  Thu'S  tribehenolin 
(CH2.O.C0.C2,H,5)  (CH.O.CO.CoiH,,)  (CH.,.0.C0.(.2,H,„I 
crystallised  in  brilliant  white  plates  melting  at  41°  C 
Various  halogen  compounds  of  the  glyccridos  of  stearolic 
acid  wore  prepared.  Most  of  them  were  heavy  oils  which 
did  not  solidify  even  when  cooled  to  a  low  temperature. 

— C.  A.  M. 

Juniperic  cind  sabinic  acid^.  J.  Bougault  and  I..  Bourdier. 
J.  I'harm.  Chim.,  1909,  30,  10—16.  (See  also  this  J.. 
1909,  29.) 

Ju>'irEi{lc  acid,  CnHjjO,.  was  present  in  all  the"  waxes" 
from  the  Coiiifera-  examined  l)v  the  authors,  but  sabinic 
acid.  ^"i2^24^\*»  ^^'^3  only  found  in  the  wax  of  Juui/iertt^ 
sabina.  For  the  separation  of  both  acids  those  portions 
of  the  wax  of  J.  sahina  melting  at  about  80°  C.  were  mainly 
used.  The  mixed  fatty  acid.s  from  the  wax  were  sejiarated 
into  two  groups  by  treatment  of  their  soilium  .salts  with  a 
4  per  cent,  solution  of  sodium  ehloride.  The  insoluble 
salts  consisted  of  those  of  j<iniperic  acid  and  some  other 
acids  not  yet  t)btained  in  a  ]>in'e  state,  whilst  the  soluble 
portion  consisted  almost  exclusively  of  the  salt  of  sabinic 
acid.  The  juniperic  acid  was  then  isolated  by  recrystal- 
lising  the  !il>erated  acids  of  the  insoluble  salts  from  a 
mi.xturc  of  petroleum  spirit  and  ether  until  a  substance  of 
constant  m.  pt.  was  obtained.  Juiupiric  arid,  as  thus 
prepared,  melted  at  9."i°C..  but  nfteriesolidiHeationitsm.]it. 
was  lowered  to  83°  C.  Its  molecular  weight,  elementary 
composition  and  sa|)onification  value  of  its  acetyl  derivative 
agreed  with  the  fornnUn,  CuH^fOHjCOOH.  of  a  hydroxy- 
palmitic  acid.  It  was  slightly  soluble  in  boiling  water, 
fairly  soluble  in  acetone  (2  to  2-.^  grms.  per  100  c.c. ),  and 
in  hot  ether  and  petroleum  spirit.  .Ml  its  salts,  including 
the  alkali  suits,  were  insoluble  in  water,  but  the  sodium, 
potassium,  and  ammonium  salts  could  be  crystallised 
from  90  per  cent,  alcohol.  The  acetyl  derivative  meltfd 
at  63°  C,  and  was  more  soluble  than  the  original  acid  in 
ether  and  petroleum  spirit.  It  could  be  crystallised  in 
tine  spangles  from  60  per  cent,  alcohol.  Sabinic  acid 
melted  at  84°  C  and  from  its  analytical  values  it  was 
concluded  to  have  the  composition  of  a  hydroxylauric 
acid.  C,,Ho;(()H)C'0()H.  It  was  much  more  soluble  in 
alcohol  and  acetone  (10  grms.  per  100  e.e.  at  20°  C.)  than 
juniperic  acid,  but  was  only  sparingly  soluble  in  cold 
petroleum  s[)irit.  which  was  therefore  used  for  its  purili- 
cation.  A  solution  of  its  potassium  salt  yiehlcd  a  crystal- 
line precipitate  on  the  additicii  of  magnesium  s\ilphate 
and  a  gelatinous  jireeipitato  with  calcium  suljihate. 
The  silver,  barium,  and  lead  salts  were  white  amorphous 
precipitates.  The  acetyl  derivate  melted  at  43°  (\.  and 
was  very  soluble  in  ether,  petroleum  sjiirit,  and  60  per 
cent,  or  90  per  cent,  alcohol. — C.  A.  M. 

P.ATENTS. 

O'lh  and  all  other  similar  producU  ;  Cenlrifugnl  filterinf/ 
app<iratue  for  the  nitniillancoiis  ejclraction  and  filtration 

of  .     H.  Morel-Rcvoil-     Ft.  Pat.  397,203.  Dec.  8, 

1908. 

The  crushed  olives  or  other  material  arc  jilaeed  in  a 
rotatable  inner  vessel,  the  vertical  wall  of  wlii<'h  is  perfor- 
ated and  surrounded  by  the  filtering  material.  The  oil 
is  thus  driven  through  the  filter  into  the  external  chamber. 

—C.  A.  M. 

Soap  and  simitar  articles  ;   Apparnliix  for  the  manufacture 

of    .     G.    SI.    I..    Moore-Irvine,    Newry,    Ii-eland. 

Eng.  Pat.  14,623,  July  10,  1908. 

The   liquid    soap   or   other   material    (jelly,  butter,  etc.). 

'  is  introduced  by  means  of  gravitation,  or  otherwise,  into 

a  receiver,  the  bottom  of  which  ojicns  into  a  number  of 

tubes  surrounded  by  a  refrigerating  chamber,  through  the 


lower  end  of  which  they  project.  A  piston  or  plunger  i 
into  the  receiver,  and  when  driven  by  suitable  meehar, 
forces  the  soap  into  the  tubes,  where  it  is  cooled 
compressed  into  solid  bars.  The  ajiparatus  may  als- 
used  .IS  a  horizontal  a|iparatus.  and  ai>iiliancc-  nu. 
li.xed  at  the  outlets  of  the  tubes  to  cut  the  bars  into  suu 
lengths.— C.  A.  JI. 

Soap  fravien.     A.   G.   Bloxam,  London.     From  the  1 
A.   Jacobi.   Darmstadt.    tJermanv.     Eng.    Pat.   21.^ 
Oct.   l.'V,   I<108.     Addition  to  Eng.   Pat.   18,253  of  1 
(this  J.,  1908.  693). 

A  si'Eci.M,  vent  for  the  escape  of  the  air  is  arrni 
on  the  edge  of  the  side  of  the  frame  for  the  ]>\si 
claimed  in  Eng.  Pat.  18,2.">3  of  }907.  This  vent  nw , 
formed  by  fixing  a  grooved  metal  plate  to  the  edge  e: 
side,  so  that  the  concave  surface  of  the  groove  is  tu 
towards  the  cooling  plate. — C.  A.  JI. 

Dcttrqrnl  comimnnd.  A.  Kayser.  Buffalo,  X.Y.,  Am\: 
to  The  Electiic  Smelting  and  Aluminium  Co.,  Lock] 
X.Y.     U.S.  Pat.  923,8.50,  June  8,  1909. 

Alumina  (one  molecular  jiroportion)  is  mixed   with  - 
(2  to  8  molecular  proportions)  and  the  oxide  of  nn  a 
metal  e.g.  sodium  oxide  (4  to  ti  molecular  pri  i 
to  form  a  hydrated  detergent  composition  whii  !i 
to  contain  the  respective  elements  in  the  moleculiir  pr'| 
tions  of  AU,  .Si;,,  Xa,  and  0,;,.— C.  A.  M. 

Detergent.     A.  Kayser.  Buffalo,  Assignor  to  The  Eli 
Smelting  and   Aluminium   Co.,   Lockport.   N.Y. 
Pat.  924,792.  June  15,  1909. 

Cl.\im  is  made  for  a  detergent,  consisting  of  a  soap,  m 
I    which    are    intermixed,    one    molecular    proportion 
alumina.  2 — 8   molecular  proportions  of  silica,  and 
molecular  pro])ortions  of  sodium   oxide   or    other   mk 
metal  oxide. — F.  Suus. 

Detergents  and  other  chemical  product.i  ;    Mannlactir 

.     N.    Reif.     Fr.    Pat.    397,412,    Dec.    14,    1 

Under  Int.  Conv.,  Dec.  14,  1907. 

Equivalent    quantities    of    substances    which    int^ 
immediately  to  form  solid  products  (e.g.  sulphur  chli 
and  an  oil.  sodium  carbonate  and  soap,  etc.)  are  bn 
together    in    a    continuous    operation,    mixed,    and 
charged   from   the  ajiparatus   by  a   rotarv    motion  w 
leaves  the  final  jirodiu-t  in  a  line  granidar  or  fiociu 
state.     Or  the   pulverisation   may   bo  effected  by  in«> 
of  a  helicoidal  (leviee  surrounded  by  a  cover  which  n^' 
be  turned  so  as  to  regulate  the  size  of  the  outlet  or 
Other  modifications  of  the  apparatus  are  also  cliiini' 

— C.  A  .M 

Extracting  grease  and  oil  from  garbage.     U.S.  Pats.  985.lt 
and  925,971.     See  XVIII.  B. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &C. 

(B.)— RESINS,    VARNISHES. 

Acaroid   ro^in  ;     Red  .     T,.  E.   And<'s.     Chem.   ! 

Fett-  u.  Harz-Ind.,   1909.   16.   ItiO— 161. 
Of  the  various  species  of  Xanthorrhna,  the  X.  Drumti  ■ 
(W.  Australia)  is  reputed  to  afford  most  resin,  a  ' 
tree  yielding  an  average  of  23   kilos,   of  a  yellow 
Attempts   have   been   made   to   produce   an   illin  rr 
gas  from  a  mixture  of  eijual  parts  of  the  rcsiii 
leaves  of  the  jilant.     The  gas  has  the  sp.  gr.  t'  >->. 
possesses    a    greater    illuminating    )H>wcr    than   co«l  g\; 
tar  and  coke  are  also  |)roduced.      A',  laleana  (S.  Awtn^ 
and   Kangaroo   Island)  furnishes  a  ligneous.  vcMoaUl. 
readily  friabh'  and  odourless  resin.     The  ma.ss  is  daifc  H". 
the  ])owder  is  yellowish  and  imparts  a  blood  rod  col,r 
to  hot   water.  "Petroleum   ether  extracts   1    jier  cent. ' 
a    colourless    odourless    resin :     strong    alcohol   diwol  ~ 
it  entirely,  forming  a   fiery  red  solution,   which  dri 
crystals    of    benzoic    acid    on    evaporation.     A'.    A'; 
(N.S.W.   and   Queensland)  produces  a   resin   of    8\i< 
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iliur,  resembling  that  of  benroin  ;    it  is  readily  friable, 

powder  resembling  gamboge  and  undergoing  change 

.|;olour  when  exposed  to  light.      It  melts  in  boiling  water, 

jdering  the  latter  turbid  and  yellow.     Petroleum  ether 

Jracts    1    per  cent,   of   a    pleasant-smelling  substance; 

ijohol  dissolves  9-1  per  cent.,   and  the  solution   affords 

Jthery  crystals   of   benzoic   acid   on   evaporation.     The 

jified  resin  melts  at  97-7°  C.     Another  sample,  showing 

Jower  melting  point,  yielded  to  petroleum  ether,  2  per 

d.t.  of  a  faijitly  coloured  viscous  body,  probably  composed 

f!  i-astntial    oils    and    resin.     X.    nrborta    (N.S.V. .    and 

I  ii'^land)  furnishes  compact  pieces  mixed  with  leaves  ; 

(lour  of  the  product  varies  from  purple  brown  to 

lie  red.     It  forms  a  readily  friable  powder,   of  the 

.Y  of  raw  sienna,  and  tastes  like  benzoin.     Petroleum 

extracts  8  per  cent.  ;    alcohol,  92  per  cent,  of  this 

:    the  alcoholic  extract  deposits  crystals  of  benzoic 

but  in  lesser  quantity  than  the  other  Xanlhorrhan 

S.    atistrjlif    (Tasmania    and    Victoria)    affords 

;!ar  shaped   spheroidal   masses   of    resin   of    a   dark 

-  lour.     The  resin   is  readily  friable.     In   the   fused 

.  it  resembles  dragon's  blood.       Its  alcoholic  solutions 

iciirer  than  those  of  the  other  species  of  Xmithorrhaa 

It  occurs  in  all  the  species  of  Eucalyptus,  with 

I  \ception   of   E.    amxjgdalina.       It    is   only    partially 

Ir  in  ether,  and  insoluble  in  oil  of  turpentine.     Hesse 

noommended   melting   acarnid   resins   to   free   them 

111    woody    fibre.     The    author    has    found,   however, 

I',  on  melting  the  resins,  there  is  a  troublesome  frothing, 

I    uni'lfusant    smelling    decomposition    products    are 

Ivcd.     Moreover    the     properties    of    the    resin     are 

iirially  altered,  and  this  treatment  must  be  regarded 

unsuitable.— E.  C.  V-E. 

Patents. 

ntine  oil  substitutes;  Preparation  of  .     P.  Pell- 

/.  Addition,  dated  Dec.  8.  15)08.  toFr.  Pat.  394.467, 
i:.  19,  1908.     (See  Ger.  Pat.  202.254;    this  J.,  1908, 

1212.) 

r.  process  may  be  carried  out  without  the  aid  of  pressure 
.'tporising  the  mixture  of  terpenes  and  acetic  a*;id 
irs'n  acid,"'  and  bringing  it  into  direct  contact  with 

iic  or  ozonised  air. — C.  A.  JI. 

■j'oU  aytd  aldehi/des  ;     Process  for  hardening  products 

•  the  condensation  of  .     KnoU  und  Co.     Fr.   Pat. 

.17,051.  Dee.  3,  1908.     Under  Int.  Conv.,  Julv  3,  and 
Ui-t.  20,  1908. 

■  acid,  which  may  be  diluted  with  a  liquid  other  than 

■■.  is  added  to  the  products  of  the  condensation  of 

Is    and    aldehydes   piior   to    their   hardening,    with 

l.ject  of  accelerating  the  process.     Or  the  products 

I'f  treated  with  substances  (such  as  esters  of  sulphuric 

or  chlorides   of   organic   or  inorganic   acids)   which 

yield  a  free  acid,  or  with  acid  salts  in  solid  form 

solution. — C.  A.  51. 

(C.)— IXDIA-RUBBER,  &c. 

'  r  ;     Determination  of  in  hot- vulcanised   rubber 

'kIs.     G.  Hiibener.     Chem.-Zeit.,   19G9,  33,  C48— 649 
.■.Ml  662—063.     (See  also  this  J.,  1909,  251,  720). 

Axelrod's  process  (this  J.,  1907,  1058)  the  precipitate 

j'taincd  by  the  action  of  bromine  on  a  solution  of  vul- 

iiised  rubber  in  petroleum  consists  of  a  mixture  of  the 

"niosulphide,      CuH,jBroS,      and     the     tetrabromide, 

HjjBrj.   of    caoutchouc,     any    disulphide.     C'luHuS,, 

•(  nt  remainine  in   solution.     Hence  the  same  factor, 

4.  may  not  be  applicable  in  all  cases  to  the  estimation 

he   rubber-content.     The    method    now    described    is 

jTied   to   overcome   that   difficulty.     It   seems   almost 

-*ible  to  devise  a  single  process  that  shall  be  suited 

cry  case,  on  account  of  the  very  varied  nature  of 

'  ■•  mixings,   but  the  following  can   be  employed  in 

ist   instances   for   the   direct   estimation   of   rubber  :— 

i5  grms.  of  the  finely  rasped  sample  are  extracted  with 

'•'"ne  for  from   4   to   6   hours  ;    in  cases   where   resins 

ible    in    acetone    are    present,    as    in    some    ebonite 

nirs,  this  extraction  must  be  followed  by  an  extraction 

lii  dichlorhydrin.     The  extracted  sample  is  dried  at 


jidily 


60°  C.  and  weighed.  0-2  grm.  (or  more  in  the  case  of 
mixings  witji  low  rubber  content)  of  the  dry,  extracted 
sample,  is  placed  in  a  flask  in  contact  with  100  c.c.  of 
distilled  water  and  5  to  10  c.c.  of  bromine,  and  the  flask 
is  warmed  gently  on  a  sand-bath  until  the  reaction  is 
complete  and  the  greater  part  of  the  excess  of  bromine 
is  volatilised.  The  exce^  of  bromine  is  then  completely 
driven  off  by  heating  more  strongly.  The  precipitate  is 
filtered  off  (Schleicher  and  Schiill's""  White  band  "  filter 
No.  590  is  recommended  for  this  purpose),  and  w.-.shed 
with  hot  water.  The  precipitate  and  filter  are  transferred 
to  a  400  c.c.  Erlenmeyer  flask,  excess  of  A'/io  silver 
nitrate  (about  20  c.c.)  is  added,  together  with  about 
20  c.c.  of  concentrated  nitric  acid  and  the  liquid  is  heated 
until  nitric  acid  fumes  are  given  off  and  the  liqiiid  is 
reduced  to  about  15  c.c.  in  volume.  The  liquid  is  diluted 
with  water  and  cooled,  5  c.e.  of  a  cold  saturated  solution 
of  iron  ahim  are  added,  and  the  excess  of  silver  nitrate 
titrated  with  -V/u  ammonium  thiocyanate.  From  the 
amount  of  silver  used,  the  amount  of  rubber  present  in 
the  precipitate,  potentially  as  tetrabromide,  is  calculated. 
The  remaining  portion  of  the  rubber  is  estimated  from 
the  combined  sulphur,  the  latter  being  taken  as  the 
difference  between  the  amounts  of  free  sulphur  and  total 
sulphur ;  the  calculation  is  based  on  the  assumption  that 
this  portion  of  the  rubber  is  potentially  present  as 
disulphide,  C,„HieS.  (see  this  J.,  1909,  252).  Total 
sulphur  is  estimated  in  the  manner  previously  described 
(foe.  cit.).  Free  sulphur  is  estimated  in  0-2  grm.  (or  more) 
of  the  original  substance  by  oxidation  with  bromme 
water,  filtration  irom  the  precipitate  formed,  acidifica- 
tion with  hydrochloric  acid  and  precipitation  with  barium 
chloride.  If,  in  the  ash,  metals  are  found  to  be  present 
which  form  sparingly  soluble  sulphates,  the}'  must  be 
estimated,  and  the  sulphur  added  to  the  free  sulphur 
previously  found.  By  making  use  of  the  fact  that  the 
!  tetrabroniide,  C',„H,5Brj,  is  soluble  in  carbon  bisulphide, 
i  it  is  possible  to  differentiate  betw'een  "  free  rubber," 
]  CioH,5,  unsaturated  sulphide,  CioHjjS :  and  saturated 
I  disulphide.  C,jH,5.'*^  present  in  the  vulcanised  rubber. 
I  Results  obtained  with  a  number  of  different  soft  and 
hard  rubbers  are  given. — E.  W.  L. 

Vermilion  and  "  golden  sulphide  "  [of  antimony]  in  rubber 

goods  ;   Dettrmination  of .     J.  Rothe.     Chem.-Zeit., 

1909,  33,  679.  (See  also  this  J.,  1909,  614.) 
The  coarsely-divided  sample  is  heated  in  a  spacious, 
round-bottomed  flask  with  a  mixture  of  10  to  20  c.c.  of 
nitric  acid  (sp.  gr.  1-48)  and  2  c.c.  of  concentrated  sulphuric 
acid  for  every  1  gim.  of  the  sample  taken,  for  one  to  two 
hours,  the  temperature  being  regulated  so  as  to  ensure 
a  regular  and  steady  evolution  of  gases  from  the  liquid. 
Finally,  the  temperature  is  raised  until  all  the  nitric 
acid  is  driven  off,  and  sulphuric  anhydride  fumes  are 
evolved.  5  to  10  c.c.  of  concentrated  nitric  acid  are 
then  added,  and  the  liquid  kept  gently  boiling  until  it 
becomes  clear,  after  which  the  flask  is  heated  until  the 
sulphuric  acid  boils  and  fumes.  Should  the  liquid  darken 
in  colour  again,  a  further  5  c.e.  of  nitric  acid  must  ba 
added  and  the  process  repeated  until  the  liquid  remains 
clear.  Traces  of  nitrogen  oxides  which  remain  in  the 
liquid  even  after  the  sulphuric  acid  has  been  brought 
to  the  boiling  point,  may  be  removed  by  diluting  the 
acid  liquid  with  water,  and  boiling  it  for  a  short  time. 
The  estimations  are  from  this  stage  carried  out  in  the 
ordinary  way,  the  organic  matter  having  been  completely 
destroyed  without  loss  of  volatile  metals. — E.  \\ .  L. 

Patekts. 

Hard  rubber  or  ebonite  ;    Manufacture  nf .     T.  Gare, 

New  Brighton.  Eng.  Pat.  4484,  Feb.  28,  1908. 
Cliim  is  made  for  a  process  based  on  the  same  principle 
as  that  of  Eng.  Pat.  12.154  of  1906  (this  .J.,  1907,  530). 
Old  or  waste  vulcanised  rubber,  preferably  reduced  to 
powder,  is  mixed  with  a  suitable  proportion  of  sulphur 
or  other  vulcanising  agent  (say  15  per  cent.),  and  pressed 
to  the  desired  density  in  a  mould  of  the  required  shape, 
air  being  thereby  expcUed.  The  mould  containing  the 
compressed  mixtu-e  is  then  locked  and  heate^  for  a 
suitable  length  of  time,  and  subscquenUy  cooled.— C.  A.  M. 
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Cl.  XIV.-TANNING.  leather,  glue,  size.      Cl.  XV.-MANURES,  &c.  [July  31.  im 


Caoutchouc,  leather,  and  analogous  producln  ;    Method  and 

componition  for  joining,  cementing  'ind  hardening  

C.  Coquerelle.  Fr.  Pat.  397,501,  Feb.  27",  1908. 
The  substRnco  is  treated  in  the  cold  with  a  composition 
containinc  several  constituents,  such  .is  ])hos|)horii3  and 
its  derivatives,  capable  of  adhering  to  caoutchouc  or 
leather  and  of  hai-dcning  under  the  influence  of  heat. 
A  suitable  preparation  claimed  consists  of : — Phosphoric 
acid,  4-97  :  lime.  .">-IS;  alumina,  (>  1-90  :  iron  o.\ide.  4-39  ; 
and  lead  oxide,  23-3l>  per  cent. — C.  A.  M. 


Gdatoid  therntofjlaittic  compound.     B.  B.  Coldsmith   \ 
York.     U.S.  Pivt.  925.328.  June  15,  1909.'  *  • 

Thk    composition    consists    of    an    intimate    niirtnrf  ' 
,;inaphthol  with  n  gelntoid.     The  mixture,  after  thorm 
mcorporating.   is  subjected   to  heat   and    pressure 

—C.  \\.  jl, 

Joining,  cementing,  and  hardening  cnoulrhouc,  lealhtr 
Fi-.  Pat.  397,561.     See  XIIIC. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Bide   powder;     Jiii/iid    mclhnd   uj   d^krmiiiin'i   the   acidili/ 

of .     A.  T.  Hough.     Collegium.  1909,  218— 219. 

The  method  proposed  by  the  author  consist.s  in  weitrhing 
out  the  efjuivalent  of  (i-5  grms.  of  dry  hu\e  powder,  aikling 
about  100  v.v.  of  boiling  distilled  water,  stirring  for  two 
or  tliree  minutes  till  the  powder  is  thoroughly  soaked 
»nd  i)artly  gelatinised,  and  then  titrating  while 'hot  with 
-V/lO  sodium  hydroxide  solution,  using  a  liberal  amount 
of  phenolphthalein  (.1—4  c.c.)  as  indicator.  It  is  some- 
times advantageous  to  boil  the  hide  powder  for  a  short 
time,  as  witliin  limit.s,  the  more  gelatinisation  wliich  takes 
place,  the  bettor  the  reaction.  The  reaction  is  fairly 
sharp,  giving  a  permanent  pink  in  two  or  three  miiiute.s. 
and  it  is  said  that  results  are  obtained  by  the  method, 
closely  agreeing  with  those  found  by  the  official  method  of 
the  Int.   Assoc.    Leather  Trades  Chemists. — S.  H. 

Ellagic   acid;     Artificial    preparation   and   conMitiition   of 

.     P.  Sisley.     Bull.  .Soc.  Chim.,  1909,  5,  727—730. 

PCRK  tannin  pre|)ared  from  Chinese  extract  of  galls  can 
be  converted  into  ellagic  acid  by  oxidation.  170  grms. 
of  tannin  are  dissolved  in  21  litres  of  alcohol  of  40'.  and 
150  c.c.  of  pota.ssium  hydroxide  of  30  B.  are  then  added. 
For  each  molecule  of  tannin  there  should  bo  present  two 
molecules  of  alkali.  .After  exposure  to  the  air  for  5  days, 
there  is  an  abimdant  separation  of  crystals  of  jjotassium 
«llagate.  'JTic  ellagic  acid  obtained  from  this  salt  corre- 
sponds in  its  properties  with  the  natural  acid.  The 
author  considers  that  the  production  of  ellagic  acid  by 
this  reaction  confirms  the  constitution  of  the  acid  as 
determined  by  Graebe  (see  Perkin  and  Xierenstein.  this 
.1..  190,').  loS").  45  grms.  of  tannin  when  hydrolysed  by 
sodium  hydroxide  yielded  52  grms.  of  crystallised  gallic 
acid,  thus  showing  that  tannin  cannot  be  a  glucoside. 

--F.  .Shdk. 
Patext.s. 

Tanning  extracts  ;    Method  of  obtaining  decolorixed  

E.  W.  Tillberg.     Fr.  Pat.  395,499,  Oct.  20,  1908.     Under 
Int.  Conv..  April  27,  1908. 

Mii.K.  preferably  skimmed,  or  butter-milk,  is  added  to 
the  tanning  extract  and  the  mixture  heated  above  70°  C. 
The  albumin  of  the  milk  is  thus  coagulated,  and  in  seftlinu' 
carries  down  the  insoluble  matter  and  part  of  the  colouring 
matter  of  the  extract.  T\\e  clear  liquor  may  be  separated 
either  by  dccantation  or  filtration.— S.  H. 

Tanmige  ;   Melho,i  of of  xingrained  hides  [sole  leather]. 

Soc.  .\non.  tics  Mat.  Tannantes  et  Colorantcs.     Fr.  Pnl 
39ti.025.  .Jan.  13,  I<K)8. 

The  raw  hide  is  first  swollen  in  a  bath  of  formaldehyde 
and  whilst  still  in  a  swollen  state  is  given  a  first  tannage 
in  a  drum  with  tanning  extract.  The  hides  are  removed, 
dried  completely,  and  then  given  a  second  tannage  in  the 
drum. — S.  H. 

Artificial    leather;     Proditrlion    of    .       H.    \V.    Lake, 

London      From  Fiber  Products  Co.,  New  York.     Kng' 
Pat.  4130.  Feb.   19,  1909. 

The  trimmings  or  wa>te  from  "  green  "  or  unt.iniu-d  hides  i 
are  mechanically  cut  into  shreds  and  simu'.taneously 
tanned  by  a  tanning  agent  placed  in  the  shredding  machine. 
The  resulting  fibrous  mass  is  freed  from  moisture  by 
pressure,  and  <lried.  If  desired,  the  sheets  of  "  artifici.-il 
leather  "  thus  obtained  are  calendered  and  again  pressed.    ! 

— C.  A.  M.        I 


XV.-MANURES,    &c. 

Double  superphosphates  ;    .-Inali/si.^  of .      O.  Focr 

Chem.-Xeit.,    1!MI9.    33.    (>S5— (iSG. 
For  the  extraction  of  the  water-soluble  phosphoric  ,, 
in  double  superphosphates,   it  is  not   sufficient   to  the 
20  grms.  of  the  substance  with   1  litre  of  water  for  O." 
2  hours  as  is  prescribed  for  superphosphates.     The  dur 
of  the  extraction  for  the  complete  solution  of  'be  i, 
calcium  phosphate  should  be  24  hours.  an<l  is  nm 
by  carrying  out  i)art  of  the  extraction  in  a  total, i 
apparatus.     The  .sample  shoidd  be  ground  before  im,,u;i, 
and  the  same  results  arc  obtained  with   10  grms.  as  «■ 
20    grms.    per    litic    of    water.     Of    the    filtered    cxtr.. 
25  c.c,  corresponding  with  0-25  gnn.  of  the  sriw.  |  ' 
are   boiled   for    10  minutes  with    10   c.c.   of   fun 
acid   to  destroy   the   |iyrophosphoric  ac'd.     .Au 
is  added  and  the  solution  then  neutralised  as    i 
as  possible  by  moans  of  ammonia  solution  of  .^] 
When    the   liquid    is   cold,    precipitation    is    c-tl 
ammonium  citrate  and  magnesia  mixture  in  tin 
way     The  moisture  in  double  superphosphates  i- 
by  drying  5  grms.  of  the  sample  in  tared  wui 
for  G  hours  at  lOtt"  C— T.  H.  P. 

Nitrogen-firing    bacteria  ;     Some    effects    of on 

growth    of   non-legumiiinii.i    plants.     W.    B.    Bottonil 
Roy.  Soc.  Proc.  1909,  B.  81,  287— 2H9. 
The  author  finds  that  Pseiidotnonas  mdicicnla  and  .^ 
bacler   together    make    a    powerful    combination   for 
fixation    of    free    nitrogen.      Pot    experiments    with 
watered    with   a    mixed    culture   of   the   two   baiter:, 
compared  with  plants  watered  with  distilled  water.  s|i. 
an  increase  in  weight  of  70  per  cent.     Field  ex|ieriii 
on  barley  showed  an  increase  of  70  per  cent.     Hvai 
gave  an  increase  of  IS'O  per  cent.,  ami  parsnips  an  inc  ■ 
of  21-7  por  cent.     The  presence  of  calcium  carbuna- 
the.se  experiments  is  necessary .J.  C.  C. 

Nitrogen  ;     Assimilation    of   atmospheric    hy   wi 

organism-t  naturally  occurring  in  the  soil.  F.  Stn 
Z.  Zuckerind.  Biihm.,  1909,  33,  599—014.  (."^eo 
this  J.,  1908,  1107.) 

The  author   concludes   this   paper   with    an    acooun' 
practical    experiments    on    the    inoculation    of    .-oil    . 
azotobacter.      Direct    inoculati'-n    of    the    soil    was   f. 
to  increase  the  yield  of  turnijis  to  the  extent  of  lo 
cent,  of  the  root.s  and  .■!5  per  cent,  of  the  leaves,  thi' 
oats  to  the  extent  of  13  pcT  cent,  of  the  corn  and  li 
cent,  of  the  straw,  and  that  of  potatix-s  to  the  extei 
31    per  cent,    of   the   tubers,     f'urther   ex|ierinient»  I 
shown  that  gooil  results  are  to  be  (ditained.  not  by  d 
inoculation  of  the  .•-■oil  with  pure  cultures,  but  |)artl\ 
a    gradually   elTected    transfer   of    the    culture   from 
medium   of  development   (mannitolnutrient   solutio  i 
a  medium  approximating   in    character    to    that    o( 
natural  soil,  and  then  to  the  .soil  itself,  and  |>artly  ^^ 
inoculation  of  crude  cultures.     'ITie  method  of  inocul . 
is  as  follows  : — Soil,  to  which  5  ])er  cent,  of  dextron. 
been  added,   is  inoculated  with  a  pure  or  crude  cui 
of    azotobacter    (.")00    c.c.    of    dextrose-nutrient  nolii' 
containing  developed   azotobacter  cultures,   were  1)0', 
into  5  kilos,  of  soil  to  which  '2'>l^  grms.  of  dextrose  II 
been  added) :    the  mixture  is  kept  for  3  months  at  24'  ■ 
whereby     the     orivinisms     grow     and     probably     her, 
acclimatised    to    the    chemical    and    biological   condi' 
which  obtain  in  soil   under  natural  conditions.     Ex|> 
ments  on  a  small  scale,  carried  out  tinder  gla-ss,  »nil  i 
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\u(^h     potassium     chloride,     monocalcium     phosphate, 

cliuin  carbonate,  and  dextrose,  were  added  to  the  soil, 

■  fd  that  a  pot  which  had  not  been  inoculated  with 

acter,  jielded  11-64  grms.  of  seeds  and  19-22  grms. 

iw,  a  pot  which  had  been  inoculated  w-ith  a  pure 
clure  of  azotobacter  jnelded  12-64  grms.  of  seeds  and 
I'tO  grms.  of  straw,  and  a  pot,  to  which  had  been  added 

r.ilO    grms.),    inoculated    with    azotobacter,  yielded 

jrms.  of  seeds  and  44-84  grms.  of  straw. — L.  E. 

heeis ;  Sodium  chloride  (comtnon-  naU)  as  a  manure 

.     H.    Mette.     Z.    Zuckerind.    Bohm.,    1909, 

3,  (i20— 621. 

:rAr.  \TIVE    experiments,    dealing    with    the    effect    of 

•  ommon  salt  to  the  soil  ou  the  growth  of  the 

were  made  in  1908  (a  dry  year).     The  soil, 

irley  had  previously  been  gro^ii,  was  treated 

niannie  and  mineral  fertilisers.     On  August  1, 

. ;.    lj,te  the  beets  already  presented  a  shrivelled 

Mnce  owing  to  protracted  dry  weather,  salt,  in  the 

ition  of  100  kilos,  per  |  hectare,  was  mingled  with  the 

It  was  found  that  a  plot  of  100  sq.  metres,  treated 

-  lit,  yielded  a  crop  of  295-4  kilos,  as  compared  with 

I  of  272-3  kilos,  from  a  plot  of  the  same  size  which 
p>t  been  treated  with  salt,  and,  in  the  former  case, 

I'jar-content  of  the  roots  was  21-48  per  cent.,  as 
ued  with  20-58  per  cent,  in  the  latter.  Tlie  author 
Irrs  that  this  striking  res<ilt  is  to  be  tia  ■  '1,  not  to 

I I  manurial  action  of  the  sodium  chlori  but  to 
L,Toscopie  power.  The  salt  takes  up,  an  "etains 
iie  ;  the  nutrient  material  is  thus  kept  in  the  liquid 
and   further  development   of  the   beet  is  insured. 

-iithor  concludes  that  manuring  with  salt  is  prac- 
valueless  in  the  case  of  good  soils  in  a  temperate 

i-  and  with  normal  rainfall,  but  that  excellent  results 

I-  obtained  by  such  treatment  (even  though  the 
applied  at  a  very  late  period,  as  in  the  case  quoted 
in  the  case  of  light  soils  in  a  hot  climate  with   a 

i-riod  of  dry  weather. — L.  K. 

-er«  .4ci,  1909  ,-  Canadian .     Board  of  Trade  J., 

July  1,  1909.     [T.R.J 
■  Fertilisers  Act,  1909  "  (No.  16  of  1909)  which  was 
iiled  to  on  Jlay  19th  last,  repeals  the  Fertilisers    Act 

•  ',1(16  with  effect  from  January  1st,  1910,  and  provides 
■  I  c>very  brand  of  fertiliser  offered  for  sale  in  Canada 

licar  a  permanent  registration  number,  which  will  be 

il  by  the  Jtinister  of  Inland  Revenue  on  application 

manufacturer  of  such   brand  of  fertiliser,   or  his 

(in  jjayment  of  a  fee  of  two  dollars.     Every  appli- 

:.  for  a  registration  number,  wliich  is  to  be  affixed 

)Jain  and  legible  manner  to  every  package  of  fertiliser 

If  offered  for  sale,  must  be  accompanied  by  a  state- 

L'iving — (a)  Name  of  brand  for  which  registration 

r  is  asked,  and  trade  mark,  if  any.     (b)  Name  and 

'  less  of  manufacturer,     (c)  Name  and  address  of  the 

I'wu  applying  for  registration,     (d)  Guaranteed  analysis. 

'Materials  from  which  the  fei-tiUser  is  made. 

'icence — costing  5  dols. — is  required  for  the  sale  of 

'  rtiliser,  and  such  licence  shall  be  valid  for  the  calendar 

11  which  it  is  issued.     The  purchaser  of  any  registered 

1  r  may,  under  certain  conditions,  obtain  an  analysis 

f  on  payment  of  a  fee  of  one  dollar.     The  Act  is 

I  plicable  to  any  fertiliser  imported  for  the  personal 

t  the  importer  and  not  for  sale,  nor  to  fertilisers 

:  are   manufactured   to   the   order  of  the  purchaser 

re  not  intended  for  sale  ;    but  an  analysis  of  such 

-ITS    may    be    obtained,    under    certain    prescribed 

ions,  ou  payment  of  a  fee  of  5  dollars. 

IS  provided  in  the  Act  that  "  fertiliser  "  shall  mean 

;.  natural  or  artificial  manure  containing  phosphoric 

up  nitrogen  or  potash,  except  ordinary  stable  manure. 

XVI. -SUGAR,    STARCH,    GUM,    &C. 

•Ill  corn  [maize]  ;    I'sc  of  for  the  manufacture 

.starch,   glucose,    etc.     L.    E.    von   Cramm.     Seventh 
it.  Congi.  Appl.  Chem.,  London,  1909. 

IjZE  is  cultivated   in  large  districts   in   South   Russia, 

*  1  ae  Bessaraliia,  Odessa,  and  that  part  of  the  Caucasus 


controlled  by  the  Vladikawkas  Railway  from  Rostoff  to 
Vladikawkas  towards  Batoum  and  Novorosisk.  At 
present,  nearly  the  whole  of  the  maize  is  used  for  home 
consumption  and  is  of  poor  quality,  but  if  a  better  outlet 
could  be  obtained,  the  quality  might  be  improved  and 
cultivation  extended.  The  price  for  maize  f.o.b.  NovorosLsk 
is,  on  the  average,  £3  5s.  per  ton.  It  is  suggested  that  in 
the  districts  of  the  Caucasus  and  in  the  valleys  of  Bessarabia 
whicli  are  too  distant  for  remunerative  export  of  the  maize, 
the  latter  should  be  employed  for  the  manufacture  of 
starch,  dextrin,  glucose,  etc.,  for  export. — A.  S. 

Siujar  cane  in  tlie  Leeward  Islands  ;  Manurial  experi- 
ments on  .     Dept.  of  Agric.  for  the  West  Indies, 

1909.    [T.R.] 
Nitrogenous   fertilisers,    such    as     ammonium   sulphate 
and  sodium  nitrate,  are  necessary  and  remunerative   for 
ratoon  canes,  while  phosphates  and  potash  do  not  appear 
to  be  advantageous. 

InJanthrene  Blue  and  Indanthrene  Violet  as  substitnirs 
for  vjtramarine  in  sugar  works.  luteriiat.  Sugar  J., 
1909,  11,  320. 

The  above  dyestuffs  possess  advantages  not  present  in  the. 
ultramarine  at  present  used.  Under  the  action  of  acids 
and  bases  there  is  no  change  in  colour  or  intensity.  This 
stabiHty  in  colour  is  an  important  essential  in  beet  sugar 
manufacture,  for  the  juice  always  contains  free  bases. 
The  dyestuffs  are  introduced  into  the  pan  in  quantities 
depending  upon  the  kind  of  sugar  in  view.  Sugar  from 
the  centrifugals  is  of  a  superior  whiteness,  with  a  slightly 
blue  hue  very  pleasing  to  the  eye.  In  the  refineries  it  is 
found  that  45  grms.  of  Indanthrene  make  an  excellent 
substitute  for  75  grms.  of  ultramarine  blue. 

Molasses ;     Detennimition    of    sucrose    in .     A.    C, 

Andersen.     Compt.    rend.    Trav.    lab.    de    Carlsborg, 
1909.  7.  243—246. 

The  author  finds  that  mercuric  nitrate  is  an  excellent 
defecating    agent    for     coloured     sugar    solutions.     The 
reagent  is  prepared  as  follows  : — 220  grms.  of  red  mercuric 
oxide  are  added   carefully,   and   witli   thorough   shaking, 
to  160  c.c.  of  nitric  acid  (sp.gr.  1-39);   the  whole  is  then 
shaken  for  some  minutes,  treated  with  160  c.c.  of  water, 
and  slowly  heated  to  boiling.     When  solution  is  complete, 
the  whole  is  cooled  to  the  ordinary  temperature,  treated 
with  60  c.c.  of  5  per  cent,  solution  of  sodium  hydroxide 
in  order  to  neutralise  the  bulk  of  the  excess  of  nitric  acid, 
made  up  to  1  litre,  filtered,  and  preserved  in  a  dark  glass 
bottle.     The  author  has  determined  the  sucrose-content 
(by  direct    polarisation)  of    a  sample  of  molasses,  using 
solutions  of  various  concentrations  clarified  with  various 
quantities     of     the     mercury    solution.     The     procedure 
consisted  in  adding  the  mercury  solution  to  25  c.c.  of  the 
molasses  solution,   immediately  neutralising  with  sodium 
hydroxide  solution  (the  solution  being  kept  cooled  during 
neutralisation),  making  up  to  volume  (100  c.c.  plus  0-2  c.c. 
for  each   10  c.c.   of  mercury  solution),   mixing,  filtering, 
and    polarising    the    filtrate.     It    was    fomid    that    with 
increasing  quantities  of  the  mercury  solution,  the  polarisa- 
tion reading  increased  at  first,  and  then  remained  constant. 
Experiments  with  pure  sugar  showed  that  with  the  above- 
described  procedure,  accurate  results  are  obt.ained.     Tlie 
removal     of     colouring     matters     and     of     la^vorotatory 
substances     (proteins,    etc.)     present    in      the   molasses, 
requires  a  certain  quantity  of  mercuric  nitrate,  but  an 
excess  of  this  reagent  does  not  affect  the  determination 
of  the  sucrose  by  polarisation. — L.  E. 

Honey;     Artificial    .     A.    Jagerschmid.     Z.    Unters. 

Nahr.-und  Genussm.,  1909,  17,  671—672. 
Artific'iai.  honey  prepared  from  invert  sugars  show 
reactions  due  to  the  presence  of  furfural,  methyl  furfural, 
and  hydroxymethylf urftiral  derived  from  the  caramelisation 
of  the  sucrose  during  inversion.  These  furfural  derivatives 
are  volatile  with  steam  and  may  be  detected  in  tlio  distil- 
late by  means  of  anihne  acetate  reagent,  llie  distillate 
from  genuine  honey  gives  no  red  coloration  with  aniline 
acetate,  but  that  from  commercial  invert  syrup,  even 
when  mixed  with    75   per  cent,  of  genuine  lioney,  gives  a 
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marked  coloration.  Tlio  tlistillatcs  from  genuiiio  honey 
possess  n  pleasunt  aroiim  wliich  is  absent  from  those  of 
artificial  honey.  'ITic  coloration  obtained  on  the  addition 
of  aniline  acetate  to  the  distillate  from  artificial  honey 
sometimes  roijuires  a  minute  to  develop;  it  frequently 
fades  away  in  about  lo  minutes,  but  re-appears  more 
faintly  on  the  addition  of  acetic  acid,  'rt'heu  e.xamiued 
spcctroscopically,  the  red  is  seen  to  be  more  carmine  in 
colour ;  (hero  is  next  a  yellow  band  and  then  a  dark 
olive-green  line:  the  blue  disapiJOius  almost  entirely 
and  becomes  bluish-black.  If  hoiiies  containing  invert 
sugar  be  extracte<l  with  acetone,  and  hydrochloric  acid 
be  added  to  the  acetone  extract,  a  red  coloration  is 
developi-d.  In  the  spectroscope  a  broad  black  band 
follows  the  red.  and  the  green  and  blue  remain  ;  on  dilution 
with  acetic  acid,  the  broad  black  band  becomes  olive- 
green.  The  acetone  extracts  of  pure  honey,  when  treated 
with  hydrochloric  acid,  do  not  change  the  spectrum 
except  after  long  standing.  'Hie  acetone  tised  must  be 
quite  pure  :  when  treated  with  hydrochloric  acid  it  should 
develoj)  only  a  slight   yellow  coloration. — J.  F.  B. 

Fucose.     B.    Tollens    and    F.    Rorive.     Ber.,     llHili,    42. 

2009—2012. 
.50  GRMS.  of  fucose  were  obtained  from  fiOOO  grms.  of  Fucim 
from  Heligoland.  Fucose  does  not  form  a  crystalline 
hydrate :  it  exhibits  mutarotation.  When  the  solution 
is  examined  10  minutes  after  preparation,  the  rotatory 
power  is  la]D=  - 124°,  falling  to  [o]Di=-75(i°  in  the 
course  of  li — 2  hours  ;  the  calculated  initial  rotation  is 
[o]d=  -  150°.  The  constant  rotation  of  the  fucohexonic 
acid  prepared  by  the  addition  of  hydrogen  cyanide  is 
[olD=-f37'6°.  The  trihydro.xygluturie  acid  obtained 
by  oxidation  with  nitric  acid  has  (a]D=  4-27-6° ;  two 
preparations  of  the  potassium  salt  showed  [a]D=-8'2" 
and  -  8- 7°,  whereas  the  corresponding  acid  from  rhamnose 
has  [a]i)=-24-9°  and  its  potassium  salt  ra]i)=  +  8'5'. 
The  two  acids  are  thus  optical  antipodes,  and  accordingly 
fucose  has  the  configuration  : 

H       H    OH 
CHa.CH{OH).C  —  C  -  C.CHO. 
OH    OH     H 

— E.  F.  A. 

Starch  gramllRa  ;  Microsixypieal  itudy  of  changes  occurring 

in  during  germination  oj  wheal.     Ffftcl  of  mineral 

ncid-i,  enzymes,  and  heal  on  granules  of  riirioux  /<tarches. 
R.  Whymper.  Seventh  Int.  C'ongr.  Appl.  (Iieni.. 
London."  I  WO. 

Sections  of  wheat  grains  cut  longitudinally  through  the 
embryo  or  germ  and  transversely  through  the  miildle  of 
the  grain  were  studied  microscopically  over  a  period  of 
growth  of  14  days.  M'hen  the  grain  had  become  thoroughly 
moist  from  standing  on  wet  llaniiel  for  .'i(i  hours,  the  larger 
starch  granides  nearest  the  germ  began  to  show  signs  of 
surface  pitting.  After  3  days  the  grain  had  increased 
in  size  by  about  one-eighth,  and  the  starch  granules  near 
the  germ  and  in  the  centre  of  the  flanks  were  considerably 
swollen,  and  in  many  cases  pitted  owing  to  enzyme  action. 
Long  oval  starch  granules,  wliicli  showed  no  visible  signs 
of  attack,  also  began  to  make  their  appearance,  and  ou  the 
ninth  day  the  majority  of  the  starch  granules  were  of  the 
oval  foim.  After  this  time  the  path  of  decomposition 
could  be  traced  upwards  and  towards  the  centres  of  the 
flanks  of  the  grain,  the  germ  growing  rapidly  at  the  expense 
of  the  starch  and  piotein  matter,  wliieli.  as  they  were 
removed,  left  a  cavity  up  the  outer  side  of  the  grain.  Tlie 
larger  and  more  mature  starch  granules  were  the  most 
readily  assimilated  as  plant  food  ;  no  markings  coiUd  be 
observed  on  the  smaller  granules,  even  with  the  highest 
maeuitication.  up  to  the  sixth  day. 

There  appears  to  be  no  general  relation  between  the 
size  of  starch  granules  and  the  ease  with  which  they  are 
attacked  by  diastase,  mineral  acids,  and  wet  and  dry  heat, 
although  almost  invariaWy  the  larger  grannies  of  any  one 
starch  succumb  more  quickly  to  attack  than  smaller 
granules  of  the  same  kind.  The  temjx'ratures  of  gela- 
tinisation  of  a  large  ntimber  of  .samples  of  barley,  maize, 
rye,  potato,  rice,  wlieat.  and  tapioca  starches  were  deter- 
mined by  exiMifling  the  staixbes  to  a  gradually  rising 
temiiorafure  and   examining  them   microscopically.     The 


values  obtained  differed  in  somo  cases  from  those  reconli 
previously,  and  also  varied  with  the  stale  of  niaturi 
of  the  starch  granules. — A.  S. 

Starch ;    Determination  of  .     M.    Buisson.    Seven 

Int.  Cougr.   Appl.  Cheni.,  Ijondon,   1909. 

Baudry's  method  for  the  determination  of  starch  (Bu 
.\ssoe.  Chim..  18112,  9,  354),  in  which  the  starch  is  reuden 
soluble   by   heating   with   salicylic  acid,   ])resents  certA 
disadvantages  when  applied  to  potatoes  an<l  Hour,    n 
author  has  obtained   better  rcstdts   by  using   picric  ar 
instejid     of  salicylic  acid.     The   normal   weight  (for  tl 
polarimeter    employed)    of    the    linely    dividoil    pot« 
pulp  is  treated  with   100  c.c.  of  water  and  2,"i  c.c.  of  i 
aqueotis  solution  of  picric  acid  saturated  in  the  cold,  ai 
heated  for  4;')  mins.  at  alwrat  1 1;V  V.  in  a  calcium  cblorii 
bath.     80  c.c.  of  cold  water  are  then  added,  ihe  whole 
cooled  to  15"  t'.,  made  up  to  200  c.c,  and  filtered  thronidi 
dry  filter.     The  filtrate  is  then  examined  in  the  \*''. 
in  a  400  mm.  tube.     For  commercial  starches,   1 
picric  acid  and  100  c.c.  of  water  are  used,  ami  tin 
of   the   boihng   is   30   minutes ;     whilst    for   wh' 
50  c.c.  of  picric  acid  arc  used,  the  other  conditions  Uui 
the  same  as  for  potato  pulp.     If  the  solution  after  liltarii 
is  opalescent,  it  is  mixed  with  about  1  grm.  of  kiiselfni' 
and  again  filtered. — .\.  S. 

Molecula  ind  solution  volumes  of  colluidal  en rhuhydtai 
[starr  and  cellulose.]  (.'.  F.  Ooss  and  E.  J.  Bern 
Ber..  i909,  42,  2198—2204. 

Thk  authors,  in  a  preliminary  note,  draw  attention  to  t 
application  to   such   substances  as  starch   and   dllui 
of  the  methods  developed  by  Traube  (Ber.,  1895,  28.  I 
Annalen,   1890.  290.  43),  based  on  ivlations  betwi-en 
molecular  and  molecular  solution  volumes  of  conipon 
and  their  molecu'ar  weights  anil  constitutions.     Tcutuii 
attempts  in  this  direction  have  shown  that  the  niolecul 
and   tuolectdar  solution   volumes  of  starch   and   celhiln 
as  calculated  from  available  experimental  data  are  tn 
lower   than   the   values   ealculate<l   liy   Truube"s   nietl 
and  it  is  suggested  that  this  may  )Ki.ssibly  be  duo  lo  i 
formation  in  the  molecules  of  the  substances  mentioni' 

— .\.  > 

Sodium    chloride    as    tnanure    for    sugar    beets.      Hi 
See  XV. 

Patents. 

Beet  juice  ;    Defecation  of  crude  by  the  n*e  of  etuli 

tugal    separators.     Aktiebolaget    Separator,     Fr.    !*» 
397,383.  Dec.  14,  1008. 

The  crude  juice,  previously  heated  to  about  85°  C, 
continuously     mixed     with     the     fluid     saturation-mi 
se))arated  in  the  centrifugals  which  clarify  the  juice  aft 
carbonatation  and  saturation.      Together  with  thia  an 
a  small  j)roportion  of  dry  lime,  amounting  to  O-OS — 0 
per  cent.,  is  added  to  the  juice.     Jn  certain  case"  ■"^''" 
carbonate   may    be   used   instead   of   lime.     Tin 
clarified  by  decanfalion  and  the  residual  mild  is  -■  ,  : 
in    continuous    centrifugal    sepaiatoiN.     The    clear   jui 
is  tiien  defecated   with   lime  in   ttie  usual   manner  si 
saturated   with  carbon  dioxide  ;    tlie  pii-cipitate  is  w^ 
rated   in  centrifugal  separators  and   Ihe  saturation-mi 
so  obtained  is  used  for  defecating  n  furtluT  (juantity 
crude  juice. — J.  F.  B. 

Sugar  cane  ;    Preliminary  trealmciU  of  for  crtrarli 

of  the  iuice.     C".   .Steffen.     Fr.    Tat.   397.r>72,    l>t<-.    I 
1908. 

Ix  order  to  open  up  the  cells  of  the  sugar  cane  whi 
contain  the  juice  and  to  destroy  the  cohcrenc<>  of  I 
fibres,  the  sugar  cane  is  cut  or  choppi'd  into  |)iece« 
from  00  to  I.ld  mm.  in  length.  These  pieces  aw  V 
beaten  to  a  fibrous  mass  in  a  centrifugal  mill  or  disiiit 
rating  machine  and  the  juice  thus  liberated  is  extmc 
either  by  pressUR'  or  diffusion.— ^I.  F.  B. 
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*  isecuite  ;    Proceas  for  the  dilution,  heating,  and  refining 

\  .     W.   Schafer.     Ger.    Pat.    209,565,   Sept.   26, 

108. 

S  iM  at  a  suitable  pressure  is  introduced  into  the  space 
ai,'e  the  surface  of  the  massecuite  contained  in  closed 
oi-overed  heaters.  The  steam  gives  up  its  heat  not  only 
tfllie  surface  of  the  massecuite,  whence  it  is  transmitted 
tliugh  tlic  whole  mass  owing  to  the  action  of  the  stirrer 
jriinted  in  the  lieater,  but  also  to  the  walls  of  the  heater. 
T^  condensed  water  deposits  in  minute  drops,  so  that 
tl  0  is  a  gradual  continuous  dilution  of  the  adherent 
jl  3  without  any  solution  of  the  crj'stals,  and  also 
tl  e  is  no  introduction  of  non-sugar  materials. — A.  S. 

luice  and  other  sohtliotus ;  Apparatuti  for  the  empora- 

„  ,,/ .     W.  Grciner.     Ger.  Pat.  210.337,  April  29, 

,t08. 

T  patent  relates  to  a  process  in  which  the  sugar  juice 
u  e.3  in  succession  through  a  number  of  connected 
e<  lorators.  The  first  evaporator  is  heated  by  exhaust 
$t  ni,  and  the  vapour  generated  thei-ein  is  passed  not 
It  ic  next,  but  to  a  more  distant  evaporator  and  thence 
ir  lucccssion  thro\igli  the  following  ones,  whilst  the 
sr  nd  evaporator  is  heated  by  fresh  steam,  and  the 
v.our  generated  therein  passed  to  the  following  evapo- 
rei's  in  the  usual  manner.  It  is  stated  that  in  this  way 
:!  'tter  utilisation  of  the  .steam  lieat  is  attained. — ^A.  S. 

7  of  sufiar  juices  and  si/ncps  ;     Apparatus  for  eon- 

Jliiuj    the    .     r.     Langen.     Ger.     Pat.     210,.543, 

■t.  22,  1908. 

Ij,he  boiling  of  sugar  juices  and  syrups  it  is  important 
tl  the  water-content  be  kejjt  at  a  definite  figure  during 
d'nct  periods  of  the  process.  The  watei -content  is 
ir't  easily  determined  by  measuring  the  difference 
h'.'een  the  b.  pt.  of  the  juice  and  the  b.  pt.  of  water  at 
tr  same  pressure.  The  apparatus  described  in  the 
p.  nt  is  claimed  to  possess  advantages  over  the  so-called 
asmoscope "  usually  employed  for  this  purpose. 
T'  or  more  thermo-elements,  with  one  junction  in  the 
bing  juice  or  syrup  and  the  other  in  saturated  steam 
ail  he  pressure  under  which  the  liquid  is  boiling,  are 
C(  bined  with  a  galvanometer,  whicli  indicates  the 
d  rcnee  in  temperature,  or,  by  means  of  a  suitable 
■  ■  the  coiresponding  water-content  of  the  boiling 
In  order  to  avoid  possible  overheating  of  the 
111  of  the  therrao-eleraent  exposed  to  the  steam, 
ll  is  disposed  in  a  closed  chamber  connected  to  the 
Tl  lur-space  of  the  juice-  boiler,  and  steam  is  continuously 
leinto  this  chamber,  means  being  provided  whereby 
biro  the  steam  enters  the  chamber,  so  much  heat  is 
w  drawn  from  it,  that  its  total  heat  is  the  same  as  that 
ol  aturated  steam  at  the  pressure  prevailing  in  the 
Vi  'ur.space  of  the  juice-boiler. — A.  S. 

i    ii<l  non-pulvervlent  tnafrriuls  [bagas.'<e,  etc.'].     F.   Tie- 
.nu,    Berlin.     Eng.     P.at.     25,643,     Nov.     27,     19(I.S. 


i.ler  Int.  Conv.,  March  4,  1908. 
i,  Pat.  395.863  of  1908  ;   this  .T..  1909.  486.- 


-T.  F.  B. 


VII.— BREWING,    WINES,    SPIRITS,    &c. 

l)'  celh  of  yeast;      Criticism  of  staininij   methods  for 

'irmining  the  .     E.  SchUchting  and  H.  Winthcr. 

venth  Int.  Congr.  Appl.  Chem.,  London,   1909. 

A  iRurNO  to  the  authors  the   methods  most  generally 

io  wed  in  commercial  laboratories  for  the  determination 

of  ead   cells   in   samples   of   yeast   are   not   sufficiently 

If    for     technical     purposes.     Definite     conditions 

be   strictly   adhered   to,    different    concentrations 

-    -lin  "  being  liable  to  lead  to  erroneous  results.     The 

»t  ing  medium  found  most  satisfactory  was  a  solution 

of|  snlpho-indigotate  "    at    a    dilution    of    1  :  30.    whilst 

tl'most   approjjriate   dilution   for  the   yeast   was   about 

4'  10  Cells  jji'r  cb.  mm. — A.  S. 


l'.iTENTS. 

Malt    for    hrewiruj ;       3Iashing    .     B.    W.    Valentin, 

Llanclly,  Wales.     Eng.  Pat.  6087,  Mar.  13,  1909. 

In  the  case  of  malts  which  in  the  ordinary  way  of  mashing 
yield  worts  deficient  in  yeast  foods,  the  proportion  of 
the  latter  may  be  increased  by  mashing  a  fraction  of 
tile  grist  (10 — 15  per  cent.)  separately  at  a  temperature 
which  is  below  that  wliich  is  unfavourable  to  the  extrac- 
tion of  yeast  foods.  The  most  suitable  temperature  for 
this  mash  is  120°  F.,  the  goods  being  "  stood  "  at  this 
teniperatui'e  for  one  or  more  hours,  and  then  discharged 
through  a  mashing  machine,  together  with  the  main 
bulk  of  the  grist,  to  make  up  a  mash  at  an  initial  tem- 
perature of   150°— 15.y  F.— J  .F.  B. 

Brewing  ;    Art  of .     M.  Henius,  Chicago.     U.S.  Pat. 

925.700,  June  22,   1909. 

M-U.T  and  a  cereal  product,  such  as  prepared  corn  (maize), 
rice,  or  the  like,  are  mashed  separately,  and  a  portion 
of  tlie  malt  wort  is  then  introduced  into  the  cereal  mash 
in  order  to  partially  invert  the  starch  in  tlie  latter.  The 
mixture  is  next  boiled,  and  a  further  (piantity  of  malt 
wort  is  added  in  order  to  complete  the  inversion.  Finally, 
the  whole  mixture  is  boiled. — W.  P.  S. 

Spirits  ;    Process  and  apjxiratus  for  dislllhilion  and  treat- 
ment of .     J.    E.    Carroll.     First   Addition,   dated 

Dec.    9,   1908,   to   Fr.    Pat.   376,151,   March   26,    1907 
(this  J.,  1907,  985).     Under  Int.  Conv.,  Aug.  12,  1908. 

Thk  apparatus  as  now  modified  comprises  a  superheating 
anangement,  having  its  brancli  pipes  connected  witli 
the  pipe  leading  from  the  still  to  the  condenser  at  points 
above  the  central  axis  of  the  latter  jiipe,  so  that  none  of 
the  condensed  liquid  can  pass  into  the  superheater. 
The  steam-jacketed  apparatus  composing  the  superheater 
is  composed  of  several  members,  each  containing  a  large 
number  of  small  tubes  surrounded  by  a  closed  steam 
jacket,  the  connection  between  the  adjacent  series  of  these 
tubes  being  effected  by  a  union  head  at  each  extremity, 
so  that  the  direct  passage  of  the  vapour  from  one  end 
of  the  superheater  to  the  other  is  impeded.  The  ail- 
which  is  delivered  to  the  superheater  undergoes  a  pre- 
liminary heating  by  means  of  a  steam-jacketed  coil  before 
being  injected  into  the  vapour  pipes  of  the  sujierheater. 

—.1.  F..B. 

Lactic  acid  bacteria;    Process  for  the  preparation  of  pure 

or  mixed  cultures  of  in  a  dry  condition.     Liiloff 

and  Mayer.  Ger.  Pat.  210,988,  Oct.  30,  1907. 
The  product  obtained  by  growing  lactic  acid  bacteria 
(pure  or  mixed  cultures)  in  skimmed  milk  is  filtered 
or  ccntrifuged,  and  the  mixture  of  casein  and  bacteria 
thus  obtained  is  washed  with  sterilised  water  to  remove 
the  milk  serum,  then  compressed,  and  mi.xed  witli  lactose, 
prf>tcins,  or  other  suitable  substances  so  as  to  yield  a 
dry  powder. — A.  S. 


XVIII.— FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    &    DISINFECTANTS. 

(.tl.)— FOODS. 

Cutin   of    woody   fibre    [of  cereals]  ;    Nature   of  the  . 

W.    Sutthoff.     Z.    Unters.   Nahr.  und   Genussm.,    1909, 

17,  662—663. 
The  residue  from  the  treatment  of  the  woody  fibre 
of  cereals  by  hydrogen  peroxide  in  ammoniacal  solution, 
according  to  Konig's  indications  (this  ,J.,  1906,  1J69), 
consists  of  cellulose  and  cutin.  Tlie  latter  may  be  separ- 
ated from  the  cellulose  by  treatment  with  cuprammoniuni 
solution,  in  which  it  is  insoluble.  In  this  way  the  cutin 
of  lye-brau  was  isolated,  containing  15—34  pi!r  cent,  of 
ash."  consisting  of  almost  pure  silica.  Combustions  of 
this  impure  product,  corrected  for  the  ash,  indicated 
(i9_7((  per  cent,  of  ca'bon  and  11—12  percent,  of  hydrogeU 
for  the  cutin.  On  boiling  for  3  hours  with  a  20  jier  cent, 
solution  of  potassium  hydroxide,  the  cutin  is  decomposed. 

B  2 
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From  tlif  solutiou  the  author  has  oxtr;ictc<l  by  moans 
of  liglit  [lotroleum  .spirit,  a  .small  quantity  of  a  groyish- 
white  crystallino  wax-alcohol,  melting  at  55° — 50"  C, 
and  having  a  coinposition  approximating  to  that  of  cetyl 
alcoliol  oi  Dotadccyl  aliohol.  On  acidifying  the  residual 
liquid  a  lloirulent  precipitate  was  obtained,  soluble  in 
light  potroloum  spirit,  and  solidifying  on  freezing  to  a 
Miiuss  meltinn  indetinitoly  at  about  3(1"  V..  and  corresponding 
in  composition  to  nonylic  or  caprie  acid.  This  jiroduot. 
however,  is  doubtless  a  mixture  of  acids. — J.  V.  H. 


Wheal ;  Influence  of  environment  on  the  composition  of . 

J.   A.   I.e  Clerc  and   S.  Leavitt.     Seventh  Int.  Congr. 
Appl.  Chom.,  Loudon,  1909. 

Two  samples  of  wheat,  a  spring  variety  and  an  autumn 
variety,  were  grown  at  three  loealitics  in  the  United 
States,  differing  widely  in  climatic  conditions.  The  former, 
n.  durum  wheat  (Kubanka),  was  grown  in  S.  Dakota, 
Kansas,  and  California;  and  the  latter,  a  common 
wheat  (Crimean),  was  grown  in  Texas,  Kiuisas,  and 
California.  At  eadi  place  three  plots  were  emi>loye<l  for 
each  of  the  two  kinds  :  on  one  plot  the  home-grown  see<l 
v.as  sown,  and  on  the  others,  seed  from  the  other  two 
localities.  It  was  found  that  all  three  plots  in  one  locality 
iiave  seed  identical  in  con^position  and  in  appearance. 
whilst  the  same  seed  grown  at  three  diHcrent  places  varieil 
to  a  very  great  extent.  For  example  the  Crimean  wheat 
grown  in  Kansaii,  in  California,  and  in  Texas  during  1907, 
gave  the  following  results  : — 


Wheat  and  flour  ;    3Ii)ural  comyosition  of  .     \^  \ 

Auadart.     Seventh  Int.  Congr.  .Appl.  Chom.,  Londoi 
190!). 
The   author   determined   the   nitrogen,    phosphoric  a. 
and   ix>tash   in  different  siK'cimens  of  whe.at,  the  renih; 
being   shown   in    the    following   table.       The   first   thre 
samjplcs  were  commercial  seed  wheats.     The  nine  fullouin 
were  grown  as  spring  wheats  on  the  same  field,  Nos. 
being  supplied  only  with  nitrogenous    manure,    Xo».  1 
with   nitrogen  and   phosj)horic  acid,  and   Nos.  111.  wit 
nitrogen,  phosphoric  acid,  and   potash.     The  heavy  an 
light  varieties  of  "  Hon  fermier  "  wheat  were  obtniiisd  b 
selection  by  means  of  sugar  syrup.     The  last  two  spocimen 
were  I'pper  Egyptian  wheats  consisting  of  white  whet 
with  elongated  curoB  mixed  with  a  little  bai-d  wheat 


Kamas. 


Protein,  per  cent |        22-3 

Weiiiht  iH-r  1000  corns    \        21-0 
Woiuht  PIT  bushel...  51-0 


CalUoruia. 


11*0 
33-4 
61-7 


Texas. 


17-8 
23-0 
68-0 


On  the  other  hand,  when  seeds  varying  in  chemical  and 
physical  characters,  as  shown  by  the  results  in  the  table. 
were  grown  side  by  side  in  Kansas,  the  three  ]ilots  gave 
crops  identical  in  composition  and  in  appearance.  They 
also  yielded  in  Texas  crops  which  were  identical  from  the 
three  plots,  liut  which  were  quite  different  from  those 
obtained  in  Kansas.  The  results  show  that  climatic 
conditions  have  a  much  greater  influence  than  the  seed 
and  soil  on  the  character  of  the  crop.  If  it  be  desired  to 
improve  a  certain  crop,  the  best  method  is  by  selection 
or  otherwise  in  the  locality  in  which  it  is  to  be  grown, 
rather  than  bv  growing  seed  which  has  been  bred  in  another 
locality.     (See  also  this  J.,  1909,  336. )_A.  S. 


Flour  ;    Changes  stifftred  by  o«  keeping.     F.  5farion. 

Seventh  Int.  Congr.  Appl.  Chem.,  London.  1909. 

Five  "  Corbeil "  flours  of  good  quality,  manufactured 
during  Alarch  to  May,  were  kept  at  the  ordinary  tempera- 
ture for  2  yeai-s  in  small  sacks  ;  and  each  month,  deter- 
minations of  moisture,  gluten,  gliadin,  fatty  matter,  and 
acidity  wore  made,  the  results  being  referred  to  the  dry 
substance  of  the  flour.  Tlie  amount  of  fatty  matter 
diminished  on  keeping,  and  in  some  cases  the  flours 
acquired  a  rancid  flavour.  From  the  results  for  dry 
gluten,  gliadin,  and  acidity,  curves  were  plotted.  Tlie 
content  of  gluten  was  nearly  constant  during  the  first  5 
months  and  showed  oidy  slight  variations  up  to  the  nine- 
teenth month,  after  which,  however,  it  was  found  verv 
ilifbcult  to  wash  the  dough  in  a  stream  of  water,  and  the 
decomposition  of  tho  gluten  was  vorv  marked.  The 
gli.idin  curve  showed  a  maximum  at  3  months,  a  minimum 
at  7  months,  a  second  maximum  at  15  months,  and  another 
mininnim  at  18  months.  'Dicso  rcsidts  are  in  agreement 
with  tho  practical  observation  that  flour  which  has  boon 
kept  for  3  months  still  retains  its  bread-making  qualities, 
but  is  no  longer  suitable  for  the  bakery  after  keeping  for 
0 — 7  months.  The  acidity  increased  iluring  tbo  first  year, 
and  then  fell  slowly  and  regularly,  probably  owing  to 
ammonia,  etc..  being  produced  by  tho  decomposition  of 
the  gluten. — A,  S. 


Description  of 
samples. 


Nitio-  '    Phos- 

gcD.    j   phoric 

acid. 


Pho.iiiliorir  PoUil 
acid  ])fr        per 
Potash,     lou  or       100  u( 
I  nitrogen,   nltn>.' 


Square  Iiead 

Japhet  

Bon  fermier  .... 
Saumur  I 

„      II 

„     HI 

Japhet    1 

„       II 

„     III 

Bordeaux  I 

II 

in 

Bon  fermier,  heavy 

.,      liKlit 
Egyptian    I 

n 


1-76 

0-980 

1-63 

0-963 

_ 

1-60 

0-937 

— 

1-82 

0-919 

0-487 

1-80 

0-988 

0-527 

1'77 

0-075 

0-566 

1-58 

0-787 

0-544 

1-64 

0-830 

0-558 

1-59 

0-843 

0-555 

1-52 

0-855 

0-538 

1-54 

0-845 

0-578 

1-58 

0-868 

0-557 

1-64 

0-912 

— 

1-48 

0-889 



,    1-44 

0-759 

0-531 

1-44 

0-772 

0-630 

55-6 

50 

68-5 

5U'4 

54-8 

65-1 

49-8 

60-9 

53 

56-2 

54-8 

64-9 

65-4 

69-8 

62-7 

6S-« 


M-7 

n-* 

M 

M-« 

M-i 

IT-t 


It  will  be  seen  that  the  ratio  of  phosphoric  acid  to  nitr.' 
and.  in  a  lesser  degree,  that  of  potash  to  nitrogon. 
fairly   constant.     .Analogous   results   were   obtained  »ii 
the  flours  preparoil  from  the  wheats  (yield  of  flour,  70  p 
cent.),  as  shown  in   the  following  table.     In  both  e.i- 
(wheats  and  flours)  the  results  are  calculated  with  re>; 
to  material  containing   15  per  cent,  of  moisture. 


Description  of 
samples. 


Nitro-  I    Plios- 

gcn.       phoric 

j    acid. 


Square  head  . . . 

Japhet  

Bon  fermier  . . 
Saumur  I 

„       II 

„     III 

Japhet I 

„    n 

„  III 

Bordeaux  I.  . . 

II... 

ni. . . 


1-56 
1-49 
1-47 
1-61 
1-58 
1-58 
1-39 
1-44 
1-40 
1-40 
1-41 
1-38 


I 


0-283 
0-213 
n-224 
0-229 
0-230 
0-251 
0-197 
0-209 
0-2 IJ) 
0-210 
0-240 
0-209 


Potash. 


Phosphoric  Pot.. 

acid  per   |     per 

100  of        ItOo 

nitrogen.  ,nltt(i«< 


0-188 
0-209 
0-198 
0-178 
0-179 
0-179 
0-199 
0-197 
0-198 


18-1 

U-:i 

15-2 

H-2 

14-7 

Hi 

16 

1I-6 

14-1 

It-K 

14-5 

w-« 

16-fl 

lt-7 

16-0 

14-1 

17 

IM 

15-1 

14-1 

The  author  also  investigated  tbo  distribution  o( 
phosphoric  acid  in  the  flour  (Saumur  I.  of  the  above  U! . 
It  was  found  that  of  the  total  phosphoric  acid,  tiO  per  eel 
was  contained  in  tho  starch,  13-8  per  cent,  in  the  pnrifi 
gluten,  2-4  |ier  cent,  in  the  ether-alcohol  extract  of  t 
gluten,  and  178  per  cent,  in  the  washwators. — k.  f. 

Whtat;   Laboratory  experimeiUs    on    the    determination 

the    milling    and    bread-making    qualities    of   . 

Holdofloiss    and    R,    Wessling,     Seventh    Int,    Ci' 
Appl.  Chom.,  London.  1909. 
TllE  authors  have  made  a  scries  of  ox|>eriments  with 
object  of  devising  exact  laboratory  methods  for  aseor' 
ing   tho    milling   and    bread-making    qnalitien   of   »1 
Tlio  results  obtainwl   were  l)rielly  as  follows: — (I).   \' 
an  experimental  (Seek)   mill  it   was  found   ]>0!wible 
10  lb.,  or  oven  with  5  or  4  lb,  of  wheat,  to  obtain  a  m" 
grinding,  the  results  as  to  yield  of  flour  being  comiw^ 
with   those  obtaino<l   on   the   large  scale.      (2).  \\itli 
mill,  the  variation  of  tho  grinding  conditions  acconbi 
the  nature  of  the  wheat   could  bo  studiwi.  and  »1»" 
effect  of   moistening  the  grain,     (3).  In   baking  t«f' 
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experimental  oven,  normal  loaves  were  obtained  both 
th  50  grms.  and  with  400  grms.  of  flour.  (4).  The 
ality  of  the  bread  could  be  judged  most  satisfactorily 
len  the  loaves  were  baked  not,  as  usual,  in  moulds  or 

;haped  supports,  but  on  large  firebrick  slabs,     (o).  The 

■    material   for   raising   the   dough    was   found    to   be 

ed  yeast.     In  order  that  comparisoiLS  could  be  more 

illy  made,  a  large  proportion  of  yeast  (2  grm.°.  to  50  grms. 

flour)  was  used  ;  this  had  no  injurious  effect  on  the 
(te  or  quaUty  of  the  bread.  (6).  Distinctions  between 
ferent  kinds  of  wheat  could  be  more  readily  observed 
milk  loaves  than  in  ordinary  loaves  ;  in  the  preparation 
the  former,  some  sugar  is  added  and  hence  the  activity 
the  yeast  is  increascxl.     (7).  The  loaves  were  compared 

'i  respect  to  volume  (best  determined  by  Reisch's 
lid),  appearance,  shape,  colour,  and  condition  of 
interior  (crumb).     The  results  obtained  with  a  number 

ilifferent  wheats  by  the  laboratory  methods  described 
'  '::iven  in  the  following  table  : — 


considerations  it  will  be  seen  that  the  quanta v- and 
character  of  the  gluten  are  the  most  important  factors 
governing  the  quality  of  a  flour.  The  gluten  is  deter- 
mined most  readily  by  washing  the  dough.  The  ^liadiu 
is  best  determined  by  evaporating  an  e.xtract  of  the  flour 
prepared  with  70  per  cent,  alcohol.  The  water-ab.sorbing 
power  may  be  ascertained  by  placing  on  the  dough  a 
ball  of  3'5  cm.  diam.  loaded  with  shot  so  that  it  weighs 
1 00  grms.  In  dough  of  the  proper  consistence  this  produces 
a  depression  of  30 — 32  mm.  diam.  in  12 — 15  sees.  The 
coiLsistence  of  the  dough  can  be  determined  more  accurately 
by  means  of  the  perforation  apparatus  of  Rejto. — A.  S. 

Mcchanknl    hieaders    [bread-mal-ing] ;       General    results 

furnished   by   .     Arpin,    Ringelmann,   and   lindet. 

Seventh  Int.   Congr.   Appl.   Chem.,   London,   1909. 

Tests  carried  out  with  a  number  of  mechanical  kneading 
machines  recenth'  in  Paris  led  to  the  following  results. 
The  different  macliines  did  not  furnish  doughs  of  the  same 
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Yield  o£  flour, 
per  cent,     j 


S    I 


Protein  oon- 

tent  of  flour 

per  cent. 


Volume  of  loaves  per 
100  grms.  of  flour,  in  c.e. 


Ordinary 
loaves. 


Milk  loaves. 


=  ^       zi  t 


•=3 
S:5 


■S3 


Water-absorb- 

ing  power  of 

lb  grms.  of 

floni. 


Russian    (moistened) . .  ■  -X 
„       (not  moistened)  I 

-'eotine    (moistened) )      14.30 

.,  (not  moistened).!' 
,AUa  Walla  (not  moistened) 
I  tmaiker  (not  moistened) . . . 
iirdeaux  (not  moistened)  . . 
I  nare  head  (not  moistened) . 
I  vett's  (bearded)  (not 

moistened) 

a's  (bearded),  later 
.iriniling 


17-93 


12-06 
10--24 
11-36 
12-25 
1 
9-76 


48 
34 
44 
36 


16 

8 

14 

22 


2-37 

2-36 
3-01 
4-88 
8-32 
4-44 

4-90 


(42-5 
"(19-0 
(26-5 
"(13-5 
40-0 
40-4 
37-0 
48-5 

36-0 


21-0 
56-0 
32-7 
52-3 
20-0 
32-8 
32-0 
24-0 


-6-8 
.1-8 
38-7 
31-5 
36-8 
22-2 
28-8 
24-2 


34-5  '  25-7 


16-44 

16-26 

11-02 

12-11 

ilO-48 

8-67 

9-94 

9-77 


7-05  I  8-13 


403 
387 
332 
397 
401 
370 
387 
385 

330 

372 


498 

43S 

524 

65 

507 

436 

520 

65 

3-9 

352 

416 

62 

481 

471 

488 

62 

495 

466 

489 

56 

456 

449 

495 

63 

473 

427 

478 

62 

479 

421 

478 

62 

369 

370 

389 

60 

402 

403 

429 

— 

62 
62 
60 
60 
55 
62 
62 
60 
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XOTE. — With  mixtures  of  flours  the  size  of  the  loaf  was  the 
Hours  separately.  For  improving  the  appearance  and  taste  of  the 
tliini  two  kinds  of  flour. 

r;    Analysis  of  with  respect  to  ils  bread-making 

I'le.    T.     Kosutany.     .Seventh     Int.     Congr.     Appl. 
liem.,  London,  1909. 

HE  weight  of  the  loaf  which  can  be  prepared  from  a 
\fn  quantity  of  flour  depends  in  the  first  j)lace  upon  the 
i.intity    of    water    tho    floiu-    is    cajiable    of    alisorbing 
the  preparation   of   the   dough  ;    this   again    depends 
11  the  water  content   of    the   flour,  which  may  vary 
111   9   to    16   per   cent.,   so   that   the    water-absorbing 
wers    of    two    flours    of    exactly    similar    composition 
,u-   show    differentes    of    as    much     as     7     ]>er     cent, 
ence  in  buying   flour  the  water-content  should  not  be 
isresardcd.     Hesidcs    moistiire,    the    content    of    st.arch 
'id  of  gluten  must  be  taken  into  consideration.     Starch 
"nly  capable  of  taking  up  50 — 60  per  cent,  of  water, 
111  hence  cannot  be    wholly  responsible  for  the  water- 
I  jsorbing  power  of  the  flour,  which  is  capable  of  absorbing 
'p  to  90  jier  cent,  and  still  jneld  a  dough  of  projrer  consist-    | 
lice.     The    controlling    factor    with    respect    to    water   ' 
!:)sorption  is  the  gluten,  which  can  take  np  300 — 350  per 
•nt.  of  water.  The  eh.araeter  of  the  gluten  is  of  importance 
this  respect,  gliadli".  Itaving  a  greater  water-absorbing 
'wer  than  glutenin.     If  the  flour  be  deficient  in  sugar 
[•  in  enzymes  capable  of  producing  sugar  during  kneading,    ; 
'■n\t  preparations  or  sugar  should  be  added,  in  order  that    , 
•if  ient  carbon  dioxide  be  produced  during  the  fermen- 
■n    to    produce    loaves    of    the    requisite    size.     The    . 
utioii   of  the  carbon  dioxide  is  dependent  upon  the    | 
.:  icter  of  the  gluten,  the  f^liadiu  being  the   important 
-tituent  in  this  respect  also.     In  oriler  that  tho  gas 
liles  be  small  and  of  uniform  size,  it  is  essentia!  that    | 
yeast   bo   evenly  distributed   throughout   tho   dough    1 
I'l  that  \east  cells  of  approximately  the  same  age  and    | 
l"nging  to  the  same  race  be  employed.     From  the  above    | 


.•kTithmetical  mean  of  the  sizes  obtained  with  tho  component 
bread,  it  was  found  most  advantageous    to    use    blends   of    more 

— A.S. 

quality,  but  during  the  fermentation  the  gluten  became 
hydrated,  and  the  finished  loaves  were  almost  identical 
with  respect  to  quality  and  yield.  The  loaves  were  of 
the  same  cjuality  and  size  as  those  made  by  hand  with 
similar  amounts  of  flour,  water,  salt,  and  yeast,  and 
baked  in  the  same  oven.  The  power  required  in  the 
kneading  rapidly  rose  to  a  maximum  and  then  remained 
constant  up  to  the  end  of  the  operation.  The  t<jlu  1 
mechanical  work  varied  within  wide  limits  with  diSercnt 
machines,  I'iz.,  during  the  6 — 13  minutes  occupied  in 
the  kneading  and  after  deducting  that  jierformed  by  the 
machine  in  vacuo,  "from  16 — 664  to  175 — 983  kilogram- 
metres  "  for  172  kilos,  of  dough,  the  maximum  power 
varying  from  0-41  to  5  h.p.  per  second.  A  workman 
kneading  by  hand  furnished  during  the  30 — 35  mins. 
of  the  operation  a  force  of  9-5 — 11-9  kilogram-metres  per 
second- — A.  S. 

Pnnary   jermentation ;       ResearcJics   on    .     A.    J.    J. 

Vandevelde.     Bull.  Soc.  Chim.  Belg..  1909,  23.  267— 2S3. 

Besibes  the  gluten,  insoluble  in  water,  cereal  flours 
contain  soluble  proteins  which  are  removed  in  the  coui-se 
of  kneading,  when  this  operation  is  adopted  for  the  isolation 
of  the  insoluble  proteins.  This  is  why  the  proteins 
recovered  by  kneading  do  not  correspond  w=th  the 
quantity  calculated  from  the  nitrogen  of  the  (lour.  When 
the  gliadin  has  previously  been  extracted  by  alcohol,  the 
gluten  cannot  be  .separated  in  the  usual  manner.  tSliadiu. 
isolated  and  mLxed  with  starch,  will  not  form  a  dough, 
hut  when  isolated  gliadin  is  mixed  with  whole  flour, 
it  mav  be  recoviTcd  quantitatively  by  kneading,  together 
with  "the  gluten  of  the  iloui-.  The  author  has  miwlo 
experiments  in  order  to  ascerUin  whether  the  gluten 
jjlays  a  definite  part  in  panary  fermentation,  or  whether 


810 


Cl.  XVlll.— FOODS;  SANITATION;  WATKR  PURIFICATION.  &  DISINFKCTANTS.    tuly  31,  im 


its  action  is  merely  the  meclianical  occlusion  of  the  gases. 
For  the  determination  of  tlio  results  of  panary  fermenta- 
tion, the  author  has  modified  Boutroux's  method  for 
measuring  the  rising  of  tlie  dough.  He  employs  cylin- 
drical glass  tubes  of  2-7  em.  internal  diameter  and  25  cm. 
in  lengtlt.  Forty  grms.  of  dough  containing  yeast  are 
introduced  into  "the  tube,  and  the  end  at  which  it  has 
been  charged  is  closed  witli  a  cork.  The  dougli  is  pressed 
down  by  means  of  a  wooden  piston  from  the  other  end, 
in  order  to  expel  all  the  air  and  make  a  solid  mass  against 
the  cork.  The  tubes  are  then  placed  in  a  vertical  position 
at  a  temperature  of  20°  C,  and  the  increase  in  height 
of  tlu)  dough  is  noted  after  4  hours  and  after  24  hours. 
]'"urther  observations  on  panifieation  have  been  made 
by  determining  the  density  of  the  loaves,  by  measuring 
their  volume  by  the  displacement  of  fine  sand  in  which 
they  are  inunersed  in  a  suitaWe  vessel.  The  fermentation 
exiieriment.s  showed  that  the  fermentative  energy  (expan- 
sion of  the  dough  in  a  given  time)  is  invei-sely  proportional 
to  the  gluten-content  of  llie  fiour.  On  the  other  hand 
the  panifieation  tests  showed  that  the  density  of  the  loaves 
decreased  as  the  proportion  of  gluten  in  the  fiour  increased. 
Hence  it  is  concluded  that  tlie  action  of  the  gluten  is 
essentially  nu'chanieal.  The  (elastic  properties  of  the 
gluten  cause  the  compression  and  retention  of  the  gase^ 
In  the  dough  during  fermentation  and  permit  of  their 
expansion  during  baking,  thereby  increasing  the  volume 
of  the  loaves.  When  fiour  is  heated,  either  dry  or  in 
presence  of  moisture,  the  elastic  properties  of  the  glut«n 
are  destroyed.  After  heating  for  10  hours  at  100°  C, 
(i  hours  at  120°  C,  2  hours  at  IM°  C.  or  30  minutes  at 
175°  C,  the  gluten  of  the  Hour  is  no  longer  elastic,  and 
the  proteins  cannot  lie  separated  from  the  stan'h  by  the 
operation  of  lureading.  Tlie  same  action  takes  place 
still  more  rapidly  if  the  fiour  is  heated  in  a  moist  atinos- 
lihero,  30  minutes  at  100°  C.  being  suiheient  to  make  it 
impossible  to  separate  tlie  gluten  liy  kneading;  a  larger 
quantity  of  water  is  reiiuired  to  iiial;e  a  tlougli  than  with 
normal' fiour,  and  the  dough  disintegrates  entirely  when 
l^iieaded.  It  was  thus  )iossible.  by  various  conditions  of 
lieating,  to  make  a  Hour  wliich  contained  any  ]iroportion 
of  clastic  gluten  whicli  niiglit  be  desired.  Fermentatiou 
experiments,  made  with  a  fiour  thus  modified  in  different 
degrees,  showed  that  the  rising  of  the  dough  was  greater, 
tlie  lower  the  degree  of  modification  produced.  Jloreover, 
panifieation  tests  confirmed  this,  and  the  modification 
of  the  gluten  by  heat  gave  loaves  of  correspondingly 
greater  density.  In  order  to  ascertain  whether  the 
gluten  undergoes  any  chemical  change  in  the  course  of 
panary  fiMiiientation.  th(^  author  ))repared  dough  con- 
taining yeast  and  determined  by  the  kneading  process 
the  yield  of  elastic  gluten  recoverable  after  24  hours : 
the  quantity  recovered  was  only  slightly  lower  than 
that  yielded"  by  the  original  iiour.  Tlius  gluten  is  the 
essential  factor  of  the  a1)sorption  of  water  in  dougliing 
and  a  nieihanical  agent,  which  although  jilaying  no 
u|)preeiable  part  in  the  fermentation,  is  really  the  agent 
of  jianification,  without  which  the  production  of  loaves 
\iuukl  be  impossible. — J.  F.  B. 

Arti/kialliotiey.     Jaigerschmid,     See  XVI. 

Microscopical  stvd;/  of  changes  occurring  in  starch  granules. 
Whymper.     <Se«  XV'I. 

Patemts. 

JJri/ino  milk  and  the  like  ;    Process  for o«rf  apparatus 

thirtfor.     J.  M.  Gabler-Saliter,  Obergiinzbiu'g,  Germany. 

Eng.  Fat.  12,072,  June  12,  1908. 

See  Fr.  Fat.  385,106  of  1007  ;   this  J..  1908,  587.     After 

the  preliminary  heating  under  reduced  pressure,  the  milk 

is  cooled  to  10°  or  5°  C.  before  being  desiccated.— T.  F.  B. 

Substances,  organic  and  inorganic  [foods,  etc.]  ;      Process 

of  sterilising,  disinlecting,  decolori.iing.  and  oxidising . 

C.   M.  de  Kunwald.     Fr.   Pat.  397,ti03,  Dec.   18,   1908. 

Under  Int.  Onv.,  Nov.  11,  1908. 

The  substance  or  liquid,  such  as  solid  foods,  milk,  cream, 

serums,  etc.,  is  immer80<l  in,  or  mixed  with,  a  solution 

of  hydrogen  peroxide  which  has  been  slightly  acidified. 


The  substance  or  liquid  thus  treated  is  then  submiti 
to  the  action  of  actinic  rays  produced  liy  a  mercury  Un 
burning  magnesium,  or  other  source  of  light. — \V.  P.  S. 

Albuminoids  ;   Process  of  treating .     E.  C.  Ekstroui 

Boston,  and  M.  Ekstromer,  Quincy,  Mass.     U.S.  I' 
920,056,  June  22,  1909. 

See  Eng.  Pat.  28,019  of  1907  ;  tlus  J.,  1908,  1 159.— T.  I'. 

Ap/mratus  for  manufacture  of  soap  and  sitnihr  artv 
[butler,  etc.].     Eng.  Pat.  14,023.     .S'ee  XII. 

(B.)— .SANITATION  ;  WATER    PURIFIfATlO.V 

Cholera  vibrio;     Vitality  of  the ik  arlijiciaWj  injic 

samples   of    raw   Thtmes,    ite    and    Aew    tHivr  mvi 
ivith  sjKcial  reference  to  the  ijuexlion  of  Mnraif.     A 
Houston.     Mctr.    Water     l?oari<.     Fourth    Rcjiort    c 
Research  Work,   1909. 

It  was  found  that  cholera  vibrios  died   very    rapidly 
raw   river   water   after   artificial   infection,   as   the  rr~i 
of   storage   in   the   laboratory.     At    least   999   jkt  !■ 
perished   in   1   week  and  all  of    them    within    3   wc 
The  isolation  of  the  cholera  vibrios  in  the  raw  river  ».i 
after    artifi'ial    infection,    presontcjl    no    <litlicwlly    (\ 
when  the  numbci's  added  were  very  small ;   while  mien 
liable  to   be  mi.<^takcii  for  true  cholera  vibrios  wcit  i 
found    in    any    duplicate,    but    nou-infccted,    sanipir.- 
the  same  waters.     The  advantaL'es  of  storing  river  ».. 
from    the    point    of    view    of    typhoid    fever    have   I 
]>ieviously  .shown  (sec-  tliis  .J.,   19ll.<.  S73).  and  il      ■ 
conclusions  apply  to  cholera;  the  time,  also,  rciji 
ensure  safely  in  tlie  former  ca-^c  being  more  than 
in    the    latter.     These    com^lusions    emphasLso    tl       i 
that  by  adequately  storing  the  raw  river  water  i 
to  filtration,  the  safety  of  the  metropolis  as  n 
epidemic  of  water-borne  di.sease  is  substantiallv 

^1.  ri..l 

Oxides  of  nitrogen  and  their  compounds  with  mrlaU  (f 

ami  lead)  ;      Formation   nf  in  the    production 

'Kone  for  sterilising  water.     E.  Bonjean.     <'oni|>t.  mi'l 
1909,  148.   1705—1760. 

Al>rttii:(i.\i(i.K  ipiantitics  of  oxides  of  nitrogen  are  forn 
during  the  process  of  ozonising  air  for  the  sterilisatior 
water,  and  these,  attacking  any  metals  with  wliiih  t' 
may  come  in  contact,  such  as  iron  or  lead   pip'       ' 
tlieir    rapid    corrosion,    leading    even    to    the 
obstruction   of   the   plant   and    serious   contaniii! 
the   water   to   be   treated.     All    metals,   and   pu 
lead,  should  therefore  be  proscribed   in  the  cor.  i    i 
of  parts  of  the  apparatus  which  ni.iy  be  exposed  t« 
ozonised  air. — ^F.  Sodn. 

Patents. 

Xighl-siiil  :      Ap/Diratiis  for  rcdiiring and  riconrf 

ammonia  Iheretrnm.  K.  E.  Frvklind.  .SloeWhoIn 
Sweden.  U.S.  Pat.  918.744,  April"  20,  1909. 
The  apparatus  is  continuous  and  uniform  in  woridui 
and  produces  a  dry  nightsoil  lime  iiractically  free  hoi 
smell,  and  containing  any  desired  percentage  of  limi 
A  large  amount  of  ammonia  is,  at  the  same  time,  recovew 
The  nightsoil  is  subjected  to  a  ]irelimin»ry  agitatioD  b 
means  (1).  of  a  rotating  stirrer,  and  (2).  of  a  grating  sw^n^ 
ing  up  and  down.  It  then  passes  to  a  closed  hoMei 
which  is  always  filled  at  a  constant  pressure.  This  closp 
holder  is  connected  to  a  cylindrical  vessel,  which  Is,  a 
the  front  end.  provided  with  a  feeding  apparatus  ffl 
quicklime,  and  has  a  rotating  stirrer  which  mixes  th 
nightsoil  and  lime  and  feeds  the  mixture  towards  the  b»c 
end  of  the  cylinder.  The  lime  is  slaked  during  its  pMMf^ 
through  the  cylinder,  and  the  larger  ]>art  of  the  DltRlgv. 
present  is  driven  olT  as  ammonia  and  recovoi«d  b; 
absorbing  in  sulphuric  acid. — t!.  W.  MoU. 

(larbage  and  rendering  a piiaratus :  also,  process  of  extrae I 

grease  and  nil  from  garbage.     C.  S.  Wheelwright,  Bri-' 

R.I.     U.S.  Pat.s.  925.970  ami  925.971.  June  22.  1901' 

TliK    ap)iaratus    consists   of    a   digester   conneitiKl   at  it 

lower  end  with  a  chamlier  adapted  to  the  further  trm^t 
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jut  of  material  after  it  has  beeu  cooked  in  the  digester. 

ram,  actuated  from  the  out.side,  is  provided  in  the 
cester  for  the  purpose  of  forcing  the  material  through 
e  passage-way  between  the  digester  and  the  rei;civing 
amber;  the  movement  of  the  ram  opens  and  shuts  a 
,lve  in  the  passage-way.  The  garbage  is  saturated 
th  hot  water,  ilniiiied,  and  forced  into  tlie  digester 
lere   it   is   lieated    with   steam   under   piossure  ;     water 

added  during  the  heating  process,  and  the  cooked 
ftterial.  tOKether  witli  the  water  and  oil  are  then  with- 
awn  from  the  vessel,  the  oi!  being  separated  subsequently 
im  the  water.  These  operations  are  carried  out  in  a 
ntinuous  manner.  The  water  separated  from  the  cooked 
aterial  and  oil  is  used  for  saturating  and  cooking  a 
wh  supply  of  garbage. — W.  P.  8. 

iiage     treulrnent     npparulus.     K.      ImholT,      Bredoney, 
Cermany.     U.S.    Pat.    924,(i64,    June    15,    1909. 

;ii  Eng.  Pat.  I0,P,S4  of  1907  ;  this  .J.,  1907,  1291.— T.  F.  B. 

XIX.-  PAPER,    PASTEBOARD,    &c. 

(jjer  pulp  ;    Pleasuring  absorption  of  dyestuffs  by . 

H.     Wrede.       Papier-fabrikant,      1909,     7     (Fest-und 

Auslandsh.),  43 — 4ii. 

J  the  dyeing  of  paper  pul))  it  is  generally  desirable  to 
,t  the  dyestuff  by  precipitation,  in  which  case  a  colour- 
■is  ''  backwater "  is  obtained,  and  the  only  loss  of 
.louring  matter  is  that  which  arises  from  the  passage 
particles  of  the  precipitate  through  the  felted  mass 
fibres  on  the  wire.  The  economy  of  this  method  of 
\:ition  depends  very  largely  on  the  degree  of  mechanical 
reparation  of  the  pulp  ;  a  finely  milled  pulp  "  carries  " 
jie  coloured  precipitate  more  readily  than  a  "  free  "- 
■eaten  pulp.  In  certain  cases,  particularly  with  unsized 
iapers,  the  dyestuff  caimot  bo  precipitated  and  the  paper- 
iiaker  has  then  to  rely  on  specific  affinity  or  absorption 
f  dyestuff  by  the  fibre.  This  specific  affinity  varies 
ccording  to  the  chemical  nature  of  tlio  dyestuff  and 
jie  chemical  character  of  the  fibre.  Pulps  which  are 
nly  hghtly  boiled  and  bleached  retain  residual  traces 
.f  incrusting  matters  which  have  a  special  affinity  for 
jiwiic  dyestufts,  whilst  fully  )iurified  cellulo.se  pulps 
aow  a  particularly  strong  affinity  for  substantive  dye- 
tuffs.  A  determination  of  this  specific  affinity  between 
bres  and  dyestulfs  is  therefore  a  valuable  means  for 
ivestigating  the  nature  of  either  of  the  reacting  sub- 
tances.  The  author  describes  an  empirical  method  for 
leasuring  this  property  : — 25  grms.  of  dry  pulp  are 
loistencd  with  water  and  beaten  up  to  a  uniform  mass 
'ith  a  wooden  stick.     The  fluid  pulp  is  transferred  to  a 

litre  measurmg  fla«k.  200  c.c.  of  a  1  per  cent,  solution 
If  the  dyestuff  are  added  and  the  volume  is  made  up  to 
,    litre.     After   standing   for   one   horu',    with    occasional 

igitatiou,  the  coloined  liquid  is  filtered  off  on  a  wire 
ieve  and  the  pulp  is  pressed  and  dried  for  future  reference, 
in  aliquot  portion  of  the  clear  filtrate  is  placed  in  a 
'  litre  cylinder,  and  its  colour  is  matched  exactly  by 
jdding  a  1   per  cent,  solution  of  dyestuH'  from  a  burette 

Iio  a  litre  of  water  in  another  cylinder.  Thus  the  weight 
•f  dyestuff  absorbed  by  the  fibre  may  be  calculated. 
Is  a  type  of  basic  dyestuffs,  "methylene  blue"  may 
';i6  used,  and  as  a  type  of  substantive  dyestuffs,  "  dianil 
iJue."  The  quantity  of  dyestuff  absorbed  inei'eases 
Irith  the  time  up  to  5  hom's  ;  it  increases  with  the  tem- 
leraturo  up  to  a  certain  point,  but  decreases  again  at 
jiigh  temperatures;  it  also  increases  with  the  coucontra- 
jion  of  the  solution. — -T.  F.  B. 

t  Kraft "  (Strong)  pri/jers ;  German .    A.Klein.   Papier- 

i    fabrikant,  1009,  7  (Fest-und  Auslandshoft),  24—25. 

!'hb  very  strong,  tliin  wrapping  pajiers  first  made  in 
'iweden  luider  the  name  of  '"  Kraft "  papers,  are  now 
jlso  largely  manuia<*tured  in  (Jermany.  These  papers 
Ire  prepared  from  spruce  or  pine  woods  by  the  alkaline 
jiroc*ss  of  digestion.  Generally  sjieaking,  young  trees, 
elled  in  tho  winter  give  the  strongest  papers,  but  in 
electing  the  wood,  account  must  be  taken  of  local 
onditions.  Spruce  wood,  especially  that  grown  at  high 
'.Ititudes,  gives  a  more  pliable,  softer  fibre  than  pine  wood. 


but  many  of  the  German  "  Kraft "  papers  are  prepared 
from  the  latter.  The  digestion  may  be  effected  either 
with  direct  or  indirect  steam,  generally  iii  large  vertical 
digesters.  The  digestion  lye  varies  in  density  from 
8  to  15"  B.  The  weaker  lye  gives  a  higher  yield,  but 
requires  a  longer  digestion  than  the  more  concentrated. 
Tlie  composition  of  the  lyo  \aries  according  to  whether 
tho  whole  of  the  alkali  lost  is  replaced  by  sodium  suljiluito 
or  whether  a  mixture  of  sulphate  and  carbonate  is  used. 
In  the  former  case,  the  lye  contains  20 — 25  per  cent,  of 
its  alkali  in  the  form  of  sulj)hide,  the  rest  eoasisting  of 
caustic  soda  and  other  sulphur  compounds.  In  the 
mixed  process,  the  .alkali  contains  only  f> — 10  per  cent, 
of  sulphide  and  more  caustic  soda  ;  frequently  also  tho 
proportion  of  suljihite  is  higher.  An  important  feature 
of  the  manufacture  of  kraft  papers  is  the  use,  together 
with  the  fresh  "white"  lye,  of  50—75  per  cent,  of  a 
onc'o  used  "  brown  "  lye.  which  imparts  the  rich  brown 
colour  characteristic  of  these  papers.  The  temperature 
of  tho  digestion  depends  on  the  time  allowed,  the  pressure 
employed  ranging  from  7  to  10  atmospheres  and  the  time 
from  1  to  3  hours.  The  best  results  are  obtained  with 
pressures  of  (i — 8  atmospheres,  weak  lyos  and  a  digestion 
period  of  IJ  hours.  In  reducing  the  boiled  mass  to  pulp 
the  kollergang  i)lays  a  very  important  pait,  since  it  is 
necessary  that  the  fibres  should  be  well  milled  without 
reducing  their  length.  The  mechanical  preparation  and 
the  working  on  the  paper  machine  require  careful  attention 
in  order  to  develop  the  maxinuini  strength,  toughness 
and  elasticity.  The  economy  of  the  manufacture  depends 
very  closely  on  the  efficiency  of  the  means  adopted  for 
the  recovery  of  the  soda  userl  for  the  digestion,  the  pro- 
portion recovered  in  a  well  appointed  mill  being  85—  90 
per  cent. — .J.  F.  B. 

Molecular  and  solution  volumes  oj  colloidal  carbohydrate.^ 
[starch  and  ceUulose].     Cross  and  Bevan.     See  XVI. 

German    paper   industry    in    1908.     Board   of   Trade    J., 
July's,  1909.    [T.R.] 

Whekeas  in  1907  orders  were  plentiful  and  tho  paper 
factories  in  Germany  were  well  occupied,  although  prices 
were  low,  in  1908  the  customary  exportation  to  the  United 
.States  did  not  take  place,  and  other  countries  were  not 
such  large  buyers  as  formerly.  On  tho  other  hand, 
American  competition  was  less  acute.  In  consequence  of 
the  high  duties  imposed  by  certaio  other  States  the 
exportation  of  paper  to  them  from  Germany  is  now  only 
possible  at  a  sacrifice.  During  the  past  year  the  German 
paper  makers  reduced  their  jirices,  while  the  consumers 
refrained  as  far  as  possible  from  buying.  The  position  of 
the  makers  was  rendered  still  more  difficult  by  the  fact  that 
the  cellulose  factories  have  taken  more  than  over  to 
manufacture  papers  of  all  kinds.  With  tho  exception  of 
the  cartell  of  the  manufacturers  of  printing  paper,  and  of 
a  few  local  groups,  there  is  free  competition.  Conse- 
quently the  cheaper  sorts  of  ])aper  intended  for  the  home 
and  foreign  markets  are  only  manufactured  in  largo 
quantities  by  the  large  factories  provided  with  tho  latest 
machinery,  while  the  smaller  factories  either  confine 
their  activity  to  limited  areas,  or  jiroduco  specialities  for 
which  they  have  exceptional  facilities.  The  cost  of  wood 
pulp  and  cellulose  fell  only  slightly  during  1908,  and  the 
price  of  coal  did  not  fall  until  after  tho  end  of  the  year. 
Business  in  rags  was  more  favourable,  for  American 
buyers  were  less  active  than  in  former  years,  but  this  class 
of  raw  material  will  probably  become  dearer  again  so 
soon  as  the  paper  industry  in  the  United  States  regains 
its  normal  activity.  The  price  of  kaolin  is  mamtaincd  by 
a  syndicate,  which  endeavours  to  make  the  terras  of 
delivery  more  and  more  unfavomablo  to  the  buyer. 
It  is  estimated  that  the  average  profits  of  the  German 
paper  manufacturing  companies  during  1908  amounted 
to  3-87  per  cent. 

Patknts. 

Old  papers  ;    Process  for  couKertitig  into  pulji  for 

re-nMnufactiire.     I,.  Horz.     Fr.  Pat.  397,576,  Nov.  19, 
1908. 

Old  printed  papers  are  introduced  together  with  a  bleach- 
ing solution   into  a    vprti(al    cylinder    provided    with    a 
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kntmlinp  iiui lianism.  The  impers  aro  then  reduced  to  a  | 
piilp  and  bleached  simultaneously.  The  bleaching  liquor 
is  allowed  to  drain  away  through  a  wire  sieve  at  the  bottom 
and  is  replaced  by  a  stream  of  water  at  the  top,  the  stirring 
mechani.sm  being  kept  in  motion  until  the  pulp  is  sufficiently 
wa.shed.  The  latter  is  then  either  used  directly  for  the 
manufacture  of  |)apor  or  is  pressed  as  half-stuff. — J.  F.  B. 

"  Soluble   celliilost  "  ;     Proccis   for    preparation    of   . 

I'.  Marino,  London.     Eng.  Pat.  7430,  Apr.  3,  1908. 

OuDiNAKY  pyroxylin  is  introduced  into  a  mixture  of 
alcoholic  solutions  containing  about  10  per  cent,  (of 
the  weight  of  the  pjToxylin)  of  each  of  the  followinc 
substances :  manganese  chloride,  ferric  sidphatc,  and 
sodium  ethyl  sulphate.  The  solution  is  diluted  with 
ether  or  other  solvent  of  pyroxj-lin,  and  the  pyroxylin  is  \ 
dissolved.  A  saturated  solution  of  freshly  precipitated 
ammonium  magnestuni  phosphate  is  separately  prepared 
in  a  quantity  of  sulphujic.  phosphoric,  or  other  mineral 
acid  ciiuivali'nt  to  .ibout  10  per  cent,  of  that  of  the  solvent 
'  used  with  the  pyroxylin.  The  two  solutions  are  mixed 
and  heated  at  25''"C'.  for  li  hours.  The  "  soluble  cellulose," 
which  separates  on  cooling,  is  drained,  washed  and  dried. 
The  mother  licpioi-s  are  collected  separately,  and  after 
dilution  with  spirit  and  neutralisation  of  the  mineral 
acid,  they  may  be  utilised  for  rendering  wood  or  fabrics 
non-inflammable. — J.  F.  B. 

Ccllulofe  acetate ;    Manujaclare   of   mouM^   and    matrices 

from   .     H.    B.    Manissadjian.     Fr.    Pat.    307,429, 

Dee.  15,  1908. 

CELl-tTLOSE  acetate  is  converted  into  a  plastic  mass  by 
means  of  a  solvent,  and  the  mass  is  incorporated  with 
softening  agents  which,  according  to  their  proportions, 
modify  the  softening  temperature  of  the  jiroiluct  to  any 
desired  degree,  according  to  whether  it  is  intended  to  serve 
as  a  mould  or  a  matrix.  Mineral  filling  agents  may  also 
be  added.  The  |>lnstic  mass  is  composed  of  40  parts  of 
cellulose  acetate  and  SO — 100  parts  of  a  volatile  solvent, 
such  as  ethyl  acetate,  chloroform,  acetone  or  alcohol. 
The  softening  agents  consist  of  .5 — 20  per  cent,  of  castor 
oil,  calculated  on  the  weight  of  the  solution,  about  an 
C(pial  proportion  of  a  sulpho))henic  derivative  of  a  halogen 
and  lO-lii  parts  of  glycerol  acetate. — J.  V.  B. 

rhetic  ?««*■«  [jrom  acdylceUiilose]  ;  Process  for  the  pn  /xira- 

(ion  0/  a .     F.  Bumc.     Ger.  Pat.  210,519,  Aug.  25, 

1907. 

A<liTViX"ELHTLOSE  is  mixed  with  camphor  or  a  camphor 
substitute,  then  with  a  solvent  (chloroform,  acetone, 
ethyl  acetate)  and  next  with  a  prec  ipitant  (water,  benzene, 
al-ohol,  etc.)  miscible  with  the  solvent  :  or  the  solvent 
and  precipitant  may  bo  added  together.  The  semi-solid 
plastic  mass  thus  obtained  can  be  moukknl  in  the  cold 
or  it  may  be  rolled  on  to  a  suitable  support.  It  is  not 
adhesive,  and  rajiiflly  hardens. — A.  S. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    &    EXTRACTS. 

Alkaloid;    Sur from    the    bark    0/    Pseudocinckona 

ilricann     {Rubiarcce).      E.     Fourneau.      Compt.  rend., 
I'.IOO,  148.  1770—1772.     (Sec  this  .1.,  1909.  071.) 

From  the  bark  of  Pseudocinchona  Africana,  a  native  of 
the  Ivory  Coast,  the  author  has  isolated  an  oiitically 
active  crystallme  alkaloid,  C'oiHj.N.Oj,  and  another 
which  is  optically  inactive  and  has  not  been  crystallised, 
though  its  crystalline  hydrochloride  has  been  obtained 
pure.  To  prepare  these,  the  powdered  bark  is  extracted 
with  very  dilute  cold  sulphuric  acid,  and  sodium  carbonate 
is  added  to  the  extract  ;  the  proei|)itate,  thus  obtained, 
is  drietl  and  boiletl  with  ethyl  acetate,  and  the  liltered 
solution  is  eoucenlrated  and  preci))itated  with  ether, 
the  crystalline  magma  resulting  beiiig  reerystallisiil 
several  "times  from  alcohol  :    the  anuirphous  alkaloid   is 


contained  in  the  ethereal  mother  liquor.     The  orystalli: 
alkaloid    separates    from    absolute    alcohol    in   colourk 
anhydrous  tablets  wliieh  become  coloured  on  exposutv  1 
light ;    it   is  alkalmo   to  litmus  and  almost  in.solublo 
v»ater  and  ether,  but  soluble  in  boiling  chloroform ;    i 
formula  is  identical  with  that  of  quebraehine,  which 
resembles   in   many   respects,   though,   unlike   this,  it 
hevorotalory    ([o]d    at    23°    C.=  -  12.'>^).       It    combiii. 
with  one  equivalent  of  acids   to   give   well-definwl  sal 
which    may    be    crystallised    from    alcohol ;     the   liydt> 
cldoride,  sulphate,  tartrate,  and  methiodide  are  describes 
With  strong  sulphuric  acid  it  gives  a  colourless  solutiei 
becoming   slightlj'    brown,    and    a    crystal    of    )>ntaesiui 
bichromate  leaves  a  deep  blue  streak  in  this  solution. 

— F.  Sods. 

pseiido-Morphiyte.      G.  Bertrand  and  V.  I.  Meyer.     Oomp' 
rend.,  1909,  148,  16S1— 1683. 

Ebullioscopic  or  cryoscoi)ic    methods   eaimot   Ixi   uw 
to  determine  the  molecular  weight  of  it-morphine  lietaii- 
the   base  forms   molecular   aggiegatcs   in   solution     'V< 
solution  of  the  hydrochloride  in  water,  however,  i^u: 
two  molecules  of  the  acid  to  one  of  the  base,  and  an  e.\  1  n.i, 
tion    of    the    acetyl    derivative    confirms    the   couclu»i..i 
drawn  from  this    observation,  namely,   that  i|/-mor|)hiii 
has    the    formula,   Cj^H^oO^N.;,   and    is  therefore   tn  ' 
regarded  as  being  formed  from  two  molecules  of  111   ■  1 
each  of  which  loses  one  atom  of  hydrogen.     As  1  i 
morphine  residues  retain  their  phenolic  hydroxyl 
it  is  probable  that  thov  aro  linked  together  by  two  ■ 
at  >ms.— .1.  C.  C. 


Cotarnine  ;       Synthesis  0/  substances  allied  to  • . 

H.    Salway.     Chem.    Soc.    Trans.,    1009.    95,    1204 
1220. 

The  autlior  ])repared  niyristicin  aldehyde,  by  con\'"^i"v 
niyrislicin    into    iTOmyrlsticin,    and    oxidising    tin     !  r 
with     ]ieimanganate.      When     the     aldehyde     is     Hi  r 
with  sodium  and  ethyl  acetate,  and  the  product  hydmlyw 
3-methoxy-4 : 5-methylencdioxycinnamic      acid      is     pr. 
duced.     This  aeid  ery.stallises  from  acetic  acid  and  mi' 
with      decomposition      at      228°  C.      ,-i-3-.Methoxy-4 
Muthylenedioxypropionic  acid  was  obtaineil  by  re<liKii 
the   <innamic    acid  derivative  in    alkaline   solution   »i 
sodium    amalgam ;    it     crystallises     from     benzede    an 
alcohol  in  hard  colourless  nodules  meltmg  at  124° — 125' ' 
Treatment  with  phosphoric  oxide  converts  this  acid  in' 
methoxymethylencdioxy-a-hvdrinilone.     which    ni'  I  - 
141° — 142°  C.    after    crystallising    from    alcohol,     v 
ticinylideneaminoacetal  was  prepared  by  the  condi n-.m 
of    aminoacetal     and     uiyristiein     aldehyde;      it    is 
colourless  oil   boiling  at  2.'J4°  C.   at   ].'>  mm.,  and  244  ' 
at      25  mm.      When      this    substance    is    reduee<l    wi 
aluminium     amalgam,     two    compounds    are    produf 
a  solid  basic  substance.  CjoHjjOipN.,.  melting  at   I'"'  ' 
and  a  colourless  oil,  mvristicinvlaminoacetal.  Cull    "  '^ 
boiling  .at  247°  C.  at  27  mm.      When  n.elho.'CymelliyU'ii' 
ilioxyrinnamic    .acid    is    treated     with    nitric    acid,    thf 
carboxyl  grouping  is  re)ilaced  by  a  nitro  grouping,  wit! 
the    result     that    o-2(ti)-dinitro-3-mcthoxy-4:5-niethyU'ii 
dioxystyrene    is     produced,    which     melts     at     148°  1 
2(0)-Nitro-3-methoxy-4  : 5-methylenedioxycinnamio      ocic; 
was  pre))ared  from  nitromyristicin  aldehyde  by  the  aotioE 
of  acetic  anhydride  and  sodium  acetate.     The  free  •old 
decomposes   at   200°  C,   and   llii'   methyl   esler   nu-lta  »t 
192°  C.  and  can  be  reduced  by  stannous  chloride  to  thi; 
corrcsiionding    amino    derivative,     which    forma    y«0o* 
needles    melting   at    l.")3°C.      When    this   ba.«o   is  wamiou 
with    dilute    aeid,    hydrolysis    anil    condensation  occur. 
with  the  formation  of  2-keto-8(5)-metho.\y-li:7-methyiene- 
dio\y-l:2-dihydroquin'iline,  melting  at  ISl" — 182°  C   The 
()-melhyl  ether  of  this  dih^dro<plinoline  melts  at  liyC. 
whilst    ihe   N-methvl  ether   melts  .at   179°  ('.     WTion  the 
latter   substance   is   reduced    with   sodium   anudgam,  two 
atoms  of  hydrogen  are  introduced  and  there  is  prodooed 
oxyi.5ocotarnine,     or     2-keto-8(5)-methoxy-(>:7.raolhylBn»'- 
ilioxy-l-methyl-l:2:3:4-tetrahyilroipiiuoline.       C,,H||OjN. 
wliieh    is  a    feeblv    basic   substame    metliiig   at    lllrC 

— F.  .Shdn. 
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i  Iraslinp.,   hydrastinine,  and  narcofine  ;    New  reactions 

or  .     A.  Labat.     BuU.  Soc.  Chini..   1900,  5,  742 

-743. 
1  DK.4STD>E  (l:.30n).  and  hydrastinine  (1:100)  are 
(solved  in  alcohol;  narcotine  (1:100)  is  dissolved  in 
(ite  sulphuric  acid  (1:10).  One-tenth  of  a  c.c.  of  the 
•  .aloid  solution  is  .idded  to  2  c.c.  of  pure  sulphuric 
;  1  (sp.   gr.   1-S4),  followed  by  tlie  addition  of  0.1  c.c. 

I  I  solution  of  certain  phenolic  substances.     On  warming 

II  mixture  on  a  viater-bath,  intense  colorations  develop, 
th   a  solution   of  gallic   acid   ():20)   tliere   is  a  strong 

( crald  green  coloration,  passing  into  a  blue.  If  a 
I  iition  of  guaiacol  or  catechol  (1:20)  is  used,  a  red  tint 
:  produced,  which  on  warming  deepens  and  changes 
iviolet.  If  a  solution  of  morphine  (1:50)  is  used,  there 
rji  violet  tint. — F.  Shdv. 


i  I  inging 


ianic  arid  ;    New  reactions  jar  ,  and  their  use  for 

htecting    hydrastine    and    narcotine.     A.    Labat.     Bull 
^oc.  Chim.,   1909,  5,  743—74.5. 

ONE  per  cent  solution  of  opianic  acid  in  alcohol  is 
ipared,  and  0-1  c.c.  is  added  to  2  c.c.  of  sulphuric 
d  (sp.  gr.  1-84)  followed  by  the  addition  of  0-1  c.c. 
a  solution  of  a  phenolic  substance.  Witli  gallic 
d  there  is  a  blue  colour,  which  fades,  on  warming, 
a  dull  brown.  With  guaiacol,  there  is  a  red  colour, 
to  intense  blue  on  heating.  n-Naphthol  gives 
gooseberry-red  colour,  whilst  /i-naphthol  produces  a 
le-red.  With  codeine  in  alcohol  (1:20)  there  is  a 
let  colour,  slowly  changing  to  blue  on  warmmg. 
rfethylnaphthol  in  alcohol  (1:40)  produces  a  strong 
let  colour  fading  when  wanned.  If  hydrastine  or 
rcotine  is  oxidised  in  acid  solution  with  permanganate, 
ianic  acid  is  produced.  When  alcohol  is  added,  the 
ianic  acid  in  the  solution  can  be  detected  by  the  above 
ts. — F.  Shdn. 

senlial  oils  ;    Condituentu  of  .     Carlina  oxide  and 

some  attempts  at   its  sytdheKis.     F.   W.    Semmler  and 
R.  Ascher.     Ber.,  1909,'  42,  2355—2360. 

£  authors  have  prepared  several  compounds  showing 

it  in  all  probability  carlina-oxide  (this  J..   1906,  281) 

a      l-phenyl-3-«-furyl-allene.  Furalacetophenone 

ienyl-l-a-furyl-propene-2-one-l)    was   prepared    by    the 

idensation  of  acetophenone  and  furfm-al  in  the  presence 

sodium  ethoxide.     It  boils  at  181° — 182°  C.  at  9  mm., 

I   has    the    sp.  gr.   1-15  at    11°ii''C.       When  reduced 

ih  sodium   and   alcohol,    l-phenyl-3-a-furyl-propane   is 

med  which   boils  at   135^  C.   at   10  mm.,   and  has  the 

■jr.  1-007  at  20°/4°C.,  and  nD=^  1-530.     It  is  identical 

llie     tetrahydrocarlina-oxide     produced     by     the 

1  lion    of    carlina-oxide.     During    the    reduction    of 

ilacetophenone   as   described   above,   phcnyl-1-a-furyl- 

rofianol,     CijHijO.,,     is     produced     in     considerable 

aitity.     This   boils  "at   I68°— 170°  C.    at    12  mm..   and 

ilie  .sp.  gr.   1-10  at  20='/4°  C,  and  ni)=l-553.     When 

ilcd  witli  phosiihonis  pentachloride,  it  forms  a  eliloride, 

:I,C1I(:I,<:H,.CH„.C.,H3(),    which    boils    at    154°  C.    at 

mm.,   and   has   the    sp.    gr.     1-13     at     18°  4°  C,   and 

1-552.     When   boiled   with   a   solution   of   potassium 

Iroxide  in  ethyl  alcohol,  the  chlorine  atom  is  replaced 

an    ethoxyl    grouping.     The    compound,    CuHi^O™, 

produced,    boils   at    145° — 147°  C.    at    11  mm.,    and 

=  the  sp.  gr.  1-055  at  20°  /4°  C,  and  nD=  1-545.  Hydrogen 

jloride  can  be  removed  by  heating  the  above  cldoride 

170° — 180°  C.  with  sodium  acetate  .and  acetic  acid  in  a 

'' il   tulie.     In    this  way,  phenvl-l-a-furyl-3-propene-l, 

dihydrocarlina-oxide,      C,.,H-!CH:CH.CH,.C4H30      is 

jOduced.     This    substance    boils    at    140-.5°— 147°  C.    at 

.  mm.,  and  has  the  sp.  gi-.  1-029  at  20°/4°  C,  and  nD= 

■"12.       Benzoylfuroylmethane,   C.Hs.CO.CHe.CO.C.H^O, 

prcpaied    by   a    method    similar   to    that   employed 

I  laiscn   in   the   preparation   of   ben/.oylacetoplicnone. 

I'-  dilictone  obtained  by  tlie  authors  melted  at   69°  C, 

'I  boiled  at   194°— 196°  C.   at   11  mm.     The  monoxime 

lis   at    137°  C,    and   the   dioxime   at    168°  C.     When 

lured   with   sodium   amalgam   in   dilute   acetic   acid,   a 

I  'tafc,  C,3H,,.0,(CH,.C0)..,  is  produced,   which   melts 

149°  C— F.  SiDN.      " 


Anlipyrine  and  cryogenin  ;    Vanillin  as  a  reagent  for  — . 

Itx  application  for  the  detection  nf  anlipyrine  in  pyra- 
midone.  C.  Primot.  Bull,  des  Sc  Pharmacolog.,  1909,  270. 
Pharm.  J.,  1909,  83,  9. 

V.iKii.MN  gives  an  extremely  delicate  reaction  with 
antipyriue.  The  reagent  is  prepared  thus  : — Aaniilin, 
1  grm.  ;  hydrochloric  acid,  diluted  with  an  equal  volume 
of  water,  0  grms.  ;  alcohol,  95  jier  cent.,  100  grms.  A 
very  small  crystal  of  antipvTiue  is  placed  in  the  bottom 
of  a  round-bottomed  capside,  and  about  2  c.c.  of  the 
reagent  is  poured  on  to  it,  and  the  whole  evaporated 
on  the  water-bath.  There  is  formed  first  a  deep  orange 
ring,  and  then  a  dejjosit  of  the  same  colour  on  the  bottom 
of  the  capsule.  As  pyramidone  does  not  react  in  this  way, 
the  reaction  serves  to  show  its  adulteration  with  anti- 
pjTine.  Cryogenin  gives  with  the  same  reagent,  a  yellow- 
green  tint  under  the  same  conditions,  and  the  reaction  is 
equallj'  delicate. 

Benzene  xulplmnic  chloride  ;     Preparation,  of  .       R. 

Pummeror.     Ber.,  1909,  42,  2274—2275. 

Using  the  process  described  in  a  previous  paper  (this  J., 
1909.  672),  the  author  finds  that  a  .slightly  higher  tem- 
perature is  favourable  to  the  production  of  good  yielils 
of  benzene  sulphonic  chloride.  For  instance.  100  "gi-ms. 
of  benzene  were  allowed  to  drop  during  1-1 — 2  hours  into 
250  c.c.  of  chlorosulphouic  acid,  and  the  mixture  allowed 
to  stand  for  20  hours  at  15°— 20°  C.  By  distillation  a 
yield  of  159  grms.  of  benzene  sulphonic  chloride  was 
obtained.  Another  mixtm'e  was  allowed  to  stand  for 
3  hours  at  25° — 30°  C,  when  155  grms.  of  the  sulphonic 
chloride  were  produced. — F.  Shdn. 

Organic  acids  ;     Action  of  stUphur  monochloride  on  salts 

of .'     a  convenient  method  of  preparing  anhydrides. 

W.  S.  Denham.  Clem.  Soc.  Trans.,  1909,  95.  1235— 
1241. 

When  sulphur  monochloride  is  brought  into  contact  with 
the  sodium  or  silver  salts  of  many  monobasic  acids  in 
the  presence  of  solvents  such  as  Ught  petroleum,  ether, 
or  benzene,  unstable  derivatives  of  tlie  acids  are  produced 
in  which  sulphur  replaces  the  hydrogen  of  the  hydi-oxyl 
group.  These  compounds  readily  decompose  into  "sul{)hur 
dioxide,  sulphur,  and  the  acid  anhydrides,  according,  in 
the  case  of  sodium  benzoate,  to  the  following  equations : 

2CeH6COONa-|-S2Cl2=(C5H5COOS)2+2NaCl. 
2(C(;H5COOS)2=SOa+3S-}-2(CjH-CO)oO. 

Benzoic,  the  isomeric  toluic,  acetic,  phenylacotic  and 
propionic  acids  all  behave  similarly.  The  silver  salts 
of  .-alicylic,  ethylsalicylic  and  o-nitrobenzoic  acids 
appear  to  behave  in  a  more  complex  manner.  The 
salts  of  succinic  and  the  phthivlic  acids  react  readily 
yielding  their  anhydrides  without  the  formation  of  inter- 
mediate comjiounds.  Tlie  quantitative  and  simple 
nature  of  these  reactions  affords  a  rapid  and  convenient 
method  of  prc])aring  the  anhydrides  of  the  .icids. — A.  H.  ('. 

Phenols ;      New  method  for   the   nlkylation  ol .     A. 

Einhoi-n.     Ber.,   1909,   42,   2237—2238. 

Mi.KED  carbonic  acid  ester's  of  phenols,  which  contain  an 
alkyl  grouping,  lose  carbon  dioxide  on  heating  and  form 
alkylated  phenols : — 

Ar.  O.CO.  0.  Alkyl = CO, + Ar.  O.  Alkyl. 

The  dietliylaminoethj-1  ester  of  guaiacolcarbonic  acid 
when  distilled  in  a  vacuum  yields  diethj'laminocthyl- 
guaiacol.  Other  esters,  for  inst.ance,  the  methyl  ester 
of  guaiacolcarbonic  acid,  and  the  methyl  ester  of 
/i-naphtholearbonic  acid,  require  many  hoiu's'  boiling 
under  atmospheric  pressure  to  effect  their  decomposition. 
The  same  reaction  takes  place  with  mixed  carbonic  8<-id 
esters  of  the  following  substances,  resorcinol,  ethyl 
alcohol,  thymol,  eugenol,  isoeugenol,  salicylic  acid,  and 
;)-h\droxybenzoic  acid.  AVlien  the  ethyl  ester  of  guaiacol- 
cari)onie  acid  is  heated  for  several  days,  tho  jirincipal 
]«ro(luct  of  the  reaction  is  ethylguaiacol  with  some  guaiacol 
carbonate. — F.  Shds. 
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Melhyl  iilcvhJ  :     Aclion  of  melaliic  Qxide^  on  .       P. 

.Siibiiticr    and    A.    Mailhc.     Compt.    rend.,    lOOit   148 
1734— 1730. 

Pithviou.s  work  u|Km  tlie  jictioii  of  metiillic  oxides  on 
primary  alcohols  below  400' C.  (this  J..  1908.  7(>7,  831) 
has  been  extended  to  niethvl  alcohol.  The  reduction  of 
the  various  oxides  was  found  to  be  analogous  to  that 
with  other  alcohols,  but  the  catiilytic  decomposition  of 
the  alcohol  dilTers.  in  that,  the  formation  of  an  ethylenic 
hydrocarbon  being  impo.ssible,  only  methyl  ether  is 
Jiroduced  by  dehydration,  and  tho  forinaldehyde,  resulting 
from  dehydrogenation  (catalytic  or  otherwise),  eominenccs 
to  decompose  at  2S0'('.  into  hydrogen  and  carbon 
monoxide,  being  almost  completely  clestmyed  at  ,3.50'' C. 
With  alumina,  tlioria,  and  titanium  oxide,  dehydration 
takes  place,  almost  to  the  exclusion  of  aldehyde  formation  : 
chromic  oxide  and  the  blue  oxido  of  tungsten  give  both 
methyl  ether  and  formaldehyde  and  its  deeomi)ositioii 
products;  and  with  most  other  non-reducible  oxides, 
and  some  oxides  which  are  slowlv  reduced,  the  pre- 
dominating elTect  is  that  of  reduction  of  the  alcohol, 
much  carbon  monoxide  and  hydrogen  being  produced  : 
stannous  oxide  is  specially  active.  'Hic  eflicieney  of 
each  oxide  is  largely  dependent  on  its  method  of" pre- 
paration.— F.  SoDX. 

AIcoJioIk  ;     Cnlalj/lic  actian  oi  imtnllic  .«(/(.■(  ill  the  dtcom- 

ptmilinii   nf  .     Chavamie.      Bull.   Noc.    Cliim.    Belg 

100!),  23,  267. 

Thk  sulphates  of  barium,  magnesium,  aluminium, 
chromium,  manganese,  nickel,  cobalt  and  copper  have 
a  dehydrating  action  on  alcoliols  at  high  temperatures 
and,  with  ethyl  alcohol,  yield  ether  and  ethvlene.  Kxperi- 
ments  made  at  temperatures  of  250=,  .300°  and  3.')0°  C. 
showed  that  the  (|u.iutity  of  ethylene  prodmed  increa.ses 
as  the  teriiperature  is  increase<l.  whilst  the  (piantity  of 
ether  increases  with  the  lomi)erature  at  first,  but  jiilsses 
through  a  maximum  jjoint  and  decreases  aL'ain  when 
the  temi)erature  i.s  further  raised.  The  sulphates  of 
zine  and  cadmium  have  a  dehydrogenising  action  ;  they 
yield  aldehydes.  The  suljiliates  of  the  alkali  metals  have 
no  action.  The  phosphates  apjjcar  to  behave  similarly 
to  the  sulphates  ;  ethyl  ether  is  split  uj)  into  ethylene 
aad  water  under  the  action  of  the  same  catalysts.—  J.  F.  E. 

Diviercuricamiitoniuiii  hmmidc.     H.   (Jaudechon.     Compt 
rend.,   IWW,   148.   176.3—1765, 

\Vhi-:n  a  solution  of  mercuric  bromide,  at  about  80°  C, 
is  added  to  an  excess  of  a  cold  solution  of  ammonia, 
the  rcstdting  iirecipitate,  when  (honuighlv  washed, 
prove.^  to  be  the  compound,  NHgoBr.H.,(), "  but  when 
ammonia  is  added  to  the  hot  mereifric  bromide  sohition  I 
and  the  precipitate  obtained  is  washed  free  from  bromide,  ! 
it  is  found  to  have  the  formula.  (NHg.2Br)j.HgBr.,.  On 
treating  this  latter  compound  with  hot  ammonia"  until 
ammonium  bromide  no  Iimt'er  apjiears  in  the  washings, 
dimerctiricammoiiium  bromide,  NHg.-Br.  is  fornu>d.  lliis 
is  a  caiiary-yollow  crystalline  body."  which  explodes  on 
sudden  heating,  but  decomposes,  when  heated  slowlv 
to  about  400°  ('.,  to  give  a  mixture  of  men  ur.,us  bromide 
and  mercury  ;  it  does  not  become  hydrated  in  th<'  jjiesence 
of  moisture,  llicse  compounds  should  be  dricnl  at  a 
low  temperature  and  in  the  dark. — F.  Sod.n. 

DelermininijmlatUeueids  in  tobacco.     Kissling.    .Sk  XXIil. 

Test  for  merrunj.     Jone.s.     See  XXIII.  I 

Patkst.<!. 

Camphor;      Miiniilnctiire  of  sticks,   taUits  and  filiiments 

of .     Chem.  Fab.  vorm.  E.  Rehoring,  Berlin.     Eug 

Pat.   1532,  Jan.  :;i.   I'.id'i.     Vndor  Int.  C'onv..  Feb.  (i 
1908. 

C'.\MPHOR  is  manufactured  in  the  form  of  stiek.s  or  fila- 
ments by  forcing  i>  through  dias  of  any  de.sire<l  crofis- 
section.  Transparent  tablets  can  be  made  (lom  these 
sticks  by  pre.ssnre. — ,T.  F.  B. 


p-Nitro-   and  p-aminobenzoic   acid ;      Mnniifncliirc  o/  ( 

n-prop!/l  esters  of .     F.  Frit/sche  mid  Co.,  Hamhui 

Ormaiiy.     lOng.    Pat.    2020,    Jan.    27,     HKHl.     I'nd 
Int.  Conv.,  Mar.  24.  1908. 
Cl-MM  is  made  for  two  new  products,  the  n  jiropyl  estc 
of  p.nitro-  and  /<-aminobenzoic  acid,  and  als.i  for  proccBs 
of    manufacturing    them.      Tho    latter    compound   is  , 
amcsthctic  and  is  stated  to  have  a  stronger  action  Ihi 
tho  corresponding  ethyl  ester  (an.isthesin)  and  >n  amin 
p-hydroxybonzoic     acid     methyl-ester     (new   oithoforn 
It    is    jircpared,    either    from  "j>-aminoben7oic    acid   m 
«-propyl   alcohol,   or   by   redticing   the   ji-])ropyl  est«i 
p-nitrobenzoic  acid,  which  is  obtained  by  boilin;;  togpth 
n-]iropyl  alcohol  and  ;;-nilrobcn2oic  acid,  in  the  jin-. 
of  a  deh.vdrating  agent.      For  example  :-( I ).  .">  part 
/(-propyl  alcohol  are  boiled  with   I   part  of  /jlnit-  i-. 
acid  and    1    ])art  of  sulphuric  acid   ((!(i    li.),   uir 
fication  is  complete  ;    the  excess  of  alcohol  is  d'  i  ,  .i 
the  suljihuric  acid  ncutrali.sed,  and  the  insoluble  p-nitr 
benzoic    acid    H-]iropy!    ester    crystallised    from    alfohn 
it  forms  colourless  rhombic   prisms  (m.  pt..  3.'i    i      n 
are   very   soluble   in   hot   alcohol  and   slightly 

other  organic  solvents.     The  e.ster  is  redueo<l   l.\    Ih 

with  3  parts  of  h.vdrochlorie  acid  and   1   part  of' tin,  u 
then  the  mixture,  made  alkaline  with  .soda,  is  cxlr»rt< 
with   ether  or   benzene,   from   which   the  ^j-aminobeniu 
-',',''  'i'l"'"l'>''  •■'***''.'  <"''ys*»"i''"s  in  rhombic  prisms  (mjp 
73" — 74   t'.).    readily    soluble    in    organic    .solventu '  m 
slightly  soluble  in  water.     (2).   I   part  of  paminohenit 
a»id  is  boiled  with  .")  parts  of  n  propyl  alcohol  in  the  prewn 
of  sulphuric  acid   or  a  current  of  dry  hydrochloric  »ri 
until   a   largo    projiortion   has    been   ostcrillcd,   when  ' 
sulphuric  or  hydrochloric  acid   is  neutralised,  the  c\ 
of  alcohol  removed  by  distill.ition.  and  any  free  ;>  am 
benzoic    acid    wa.shed    out    by    dilute    caiistie 
remaining  ester  being  crystniliscd  from   benicin 

— y.  .-suDv 

o-Sulphaviiikihenzoic    arid;     Mamifarlure    oj    . 

List,  and  Sacchnrin  Fabrik  Akt.-Ges.,  vorm.  Fahlbei 
List,  uml  Co.,  Salbke-Westerhiisen  a /E.,  (iemnn 
Eng.  Pat.  8421,  A]iril  7,  Hxm. 

Ai.K.\Li  derivatives  of  saccharin  are  converted  into  alk 
salts  of  o-sulphaniinobenzoic  acid  by  hcatinc  the  mUtu 
obtained    by    oxidising    o-toluenesul])hamide    with    |K 
mauganatc.  with  a  small  amount  of  alkali,  under  prewn 
to   a   high   temperature.     A  .solution   of    KHI   kiUw.  of 
toluencsuljJiamidc  in  11100  litres  of  water,  to    which   1 
kilos,  of  caustic  soda  solution  (40^  B.)  have  been  adil' 
i_s  oxidised   by   100  kilos,  of  potn.ssium  permanpanati 
50' — 70°    C.     The    product    is    hcnti'd    in    an    auto<i 
provided   with  a  stirrer,  for  G — 8  hours  at    160"  C 
filtered,   and   the   solution   treated   in   the   usual   m»v 
to  recover  the  o-sulphaminobenzoic  acid. — T.  F.  B. 

Medicament  [Terpene  peroxide]  ;  Process  of   prodiieimj 

.      W.    U.    Neel.    Chicago,    HI.,   Assignor   to  T 

O.-^oline  Co..  Jersey  City.  N.J..  and  The  Xeel-Armstmi 
Co.,  Maine.  U.S.  Pat.  n25..j!)0.  June  22.  1000. 

An  inhalable  medicament  (terpene  peroxide)  is  pnKln 

by  treating  a  hydrocarbon  oil  of  the  ter)>ene  group. 

instance  eucalyjitus  oil.  in  the  absence  of  water,  will. 

gaseous  oxidising  agent   (ozone  or  ozonised  air)  capjil 

of  oxidising   the   hj-drocarbon   and   causing  evolution 

fumes  of  the  terpene  peroxide. — A.  S. 

Chloroform  ;     PreparalioH  of  «'»   a  solid  cotidiUa 

C.  1,.  Schleich,  Berlin.  U.S.  Pat.  925,658,  Juiw  I 
1909. 

A  soi.in  medical  |>repnrntion  is  obtained  by  mixn 
peptone  with  excels  of  chloroform  and  then  allowing  t 
excess  to  evaporate. — A.  S. 

Tobacco;  Proresx  and  apfxirntns  for  de-nicoHnising  - 
Soc.  des  Tabacs  Desintoxitiuc's.  Fr.  Pat.  307.0. 
Dec.  2,  1908.  Under  Int.  Conv.,  Dee.  II,  1907. 
TnK  tobacco  is  extracted  with  a  solution  prcvtou 
saturateil  with  the  soluble  constituents  of  tobacco  I) 
free  from  ni.  otine.  The  solution  containing  the  nicolii 
is   then  drawn  off,   rcndi  red  alkaline   with  ammonia,  hi 
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mveyed  to  a  tank  which  is  divided  into  two  parts  by 
leans  of  a  ])artitioii.  The  allcaline  solution  is  filled  into 
le  coniiiartment  until  it  i.s  about  three-quarters  full, 
hilst  a  similarly  satui-ated  .solution,  acidilied  with  cither 
ilphuiic  acid  or  oxalic  acid,  is  placed  in  the  other  compart- 
,ent.  Petroleum  spirit  is  then  added  to  each  conipart- 
ent,  an  aperture  at  the  top  of  the  partition  allowing  the 
jtroleum  spirit  to  pass  from  one  compartment  to  the 
her.  A  stirrins  device  is  provided  in  each  comjiartment 
id  the  nicotine  removed  from  the  alkaline  solution  by 
le  petroleum  spirit  is  extracted  from  the  latter  by  the 
•,id  solution.  The  alkaline  solution  may  then  be  used 
-r  extracting  further  quantities  of  tobacco.  If  sulphuric 
id  be  used  to  acidify  the  solution,  portions  must  be 
ithdrawn  and  fresh  solution  added  as  the  solution 
soomes  saturated  with  nicotine  salts;  but  if  oxalic  acid 
employed,  it  is  sufficient  to  remove  the  crystals  of 
utine  oxalate  from  time  to  time. — W.  P.  S. 

'iiuokiloijen-a-cetic     esters     jrorii      dihilogen-vinyhtUers  ; 

I'loce-ss  for  ■preparimj .     G.  Imbert,  and  Consortium 

f.  Elektrochemische  Industrie.  Ger.  Pat.  210,502, 
M;iv  27,  190S.  Addition  to  Ger.  Pat.  209,268,  Nov.  4, 
11)06. 

.  the  preparation  of  mouohalogen  acetic  esters  by  heating 

lialogenvinyl   ethers   with   water   (see   Er.   Pat.   375.11)7 

J  1)07;    tliis  ,1.,  1907,  839),  the  reaction  is  accelerated 

I   tlie  presence  of  hydiochloric  acid.     The  best  method 

I  arrying  out  the  ))roces3  is  to  heat  tlie  ether  with  concen- 

iiledhydrochloiic  acid,  the  two  substances  having  about 

jie  same  specific  gravities.     The  yields  are  said  to  be  very 

■,od.— T.  F.  B. 

Mlro-compov.nds  oj  nitriles  of  aroinatic  carhoxylk  acids 

iiiiil  oriilic  acid ;    Process  for  -preparing  .     Kalle 

und  Co.,  A.-G.     Ger.  Pat.  210,563,  Dec.  5,  1907. 

iNrrRnpnENYLrviirvic  acid  is  readily  converted  into 
nitrobenzonitrile  and  oxalic  acid  by  heating  it  at  60° — 
f  C.  with  a  molecular  proportion  of  nitrous  acid  ;  the 
'timinonitrobenzoylglyoxylic  acid,  which  is  formed  as 
1  intermediate  jiroduct,  is  decomposed  at  about  80°  C. 
In  oxalic  acid  and  nitrobenzonitiile.  Homologues  of 
■nitrobenzonitrile  may  be  obtained  by  similarly  treating 
jjmologues   of   o-nitrophenylpyruvic   acid. — ^T.  F.  B. 

ilyoxylic    acid,   its  esters    and  amide,   and  phsnylglycine 

and  its  derivatives  ;    Process  for  preparing  from 

nxnlic  acid  by  electrolytic  reduction.  Kinzlberger  und 
I'o.  Ger.  Pat.  210,693,  Aug.  14.  1904.  Addition  to 
r.QT.  Pat.  Hi3,842,  Sept.  10,  1903  (this  J.,  1906,  492). 

■.  place  of  using  lead  cathodes  for  the  electrolytic  reduction 
oxalic  acid,  cathodes  of  other  metals  insoluble  in  sul- 

liuric  acid,  especially  mercury   cathodes,  are  employed  ; 

If  strength,  ))iessure,  and  dui'ation  of  cun-ent  must  be 

iiied  according  to  the  metal  used  and  the  product  to  be 
'Otained.  For  instance,  for  the  preparation  of  glyoxylic 
i^id,  oxalic  acid  dissolved  in  a  2-5  to  5  per  cent,  solution 

If  sulphuric  acid,  is  electrolysed  in  presence  of  lead  anodes 
ad  mercury  cathodes,  by  a  current  of  6-5  amps,  (current 
cnsity  3  amps,  per  sq.  dcm.)  at  7-5  volts,  at  a  temperature 
•")°  C.  ;  the  yields  are  said  to  reach  80 — 85  per  cent,  of 
I'  ovy.— T.  F.'B. 

hlorides  und  anhydrides  of  organic  acids  ;    Process  for 

lirepariu'i    .     Farbwerke    vorm.    Melster,    Lucius, 

und  Bruning.     Ger.  Pat.  210,805,  Jan.  10,  1907. 

\  the  action  of  sulphur  dioxide,  either  in  gaseous  form 
'  in  solution,  on  the  salts  of  organic  acids,  solid  addition 
jioducts  ale  obtained  ;  these  ore  readily  decomposed  by 
itjorinc,  the  chlorides  and  anhydrides  of  the  acids  being 
j'roduccd,  according  to  the  amount  of  chlorine  used, 
rhus,  acetyl  chloride  is  prepared  by  passing  7'1  parts  of 
hlorine  over  22 — 20  parts  of  the  addition  [product  of 
pdiuni  acetate  and  sulphur  dioxide,  containing  6'4  parts 
If  SO2 :  the  reaction  is  rendered  smoother  by  diluting 
be  solid  with  anhydrous  salts  of  inorganic  bases  or  witli 
ind.-  T.  F.  B. 


2.(i- Dichloro-  and  2.3.<i-trichhr9tolucneA-siilphonic  chloride  . 

Process  for  prepnrimj  a  mixture  of .     Anilinfiirlien- 

und    Extract- Fabr.    vorm.     J.    R.    (leigy.     Ger.    Pat 
210,856,  March  5,  1908. 

?j-Toi.nENEStTLPHONlc  chloride  is  treated  w ith  chlojine  in 
presence  of  a  suitable  catalytic  agent  (cij.,  antimony 
trichloride),  at  70° — 80°  C,  until  the  amount  of  (chlorine 
ahsorijed  corresponds  to  two  atoms  for  each  molecule  of 
the  sulphonic  chloride.  A  mixture  of  2.6-diehloro-  and 
2.3.6-trichloro-toluenesul])honic  chlorides  separates  out  on 
cooling,  and  can  be  converted  into  the  corresponding 
sulphonic  acids  by  saponification  ;  the  sulphonic  acids 
can  then  be  converted  into  the  chlorinated  hydrocarbons 
by  heating  with  80  per  cent,  sulphuric  acid.  ()n  distillintr 
the  resulting  mixture,  the  greater  part  passes  over  at 
l!)0°— 200°  C,  and  consists  of  2.6-dichlorotoluene,  whilst 
the  2.3.6-trichlorotoluene  distils  at  220°— 230°  C. 

— T.  F.  B. 

MiKjnesitim  phospholarlrate  ;    Process  for  preparimj . 

K.  Sorger.     Ger.  Pat.  210,857,  June  23,  1908. 

i\lAGNE.siUM  phosphotartrate  is  obtained  by  either  of  the 
following  processes: — (1).  Action  of  tartaric  acid  or 
magnesium  hydrogen  tartrate  on  magnesium  phosphiite  ; 
(2),  action  of  phosphoric  acid  or  magnesium  hydrogen 
phosphate  on  magnesium  tartrate ;  (3),  decomposition 
of  sodium  phosphotartrate  with  magnesium  oxide. 
The  new  salt  is  a  white  powder,  sparingly  solulile  in 
water  and  dilute  acids,  and  is  said  to  be  tasteless. — T.  F.  B. 

AUophanic  acid-  ester  of  castor  oil ;    Process  for  preimrinij 

the .     Verein.   iJhininfabr.   Zimmer  und   Co.     (ior. 

Pat.  211,197,  Dee.  28,  1907. 

An  allophanic  ester  of  castor  oil,  of  the  composition, 
C,H,50.5(CO.Ci7H320.C„02N2H3)3,  is  obtained  by  treating 
castor  oil  with  urea  chloride,  or  by  any  other  method  for 
l.rcparing  allophauates.  It  is  a  white,  tasteless,  odourless 
j)owder,  of  m.  pt.  61° — 62"  C,  insolulile  in  water,  sparingly 
soluble  in  cold  alcohol,  but  readily  soluble  in  hot  alcohol. 

— T.  F.  B. 

Tetranitromethane     from     acetic     anhydride     and     nitric 

anhydride  ;    Process  for  preparimj .     R.   .Schenck. 

Ger.   Pats.   211,198,  Jan.   28,   1908,  and  211.199.  Juno 
23,   1908. 

(1).  Acetic  anhydrido  is  added,  in  small  quantities  at 
a  time,  to  nitric  anhydride,  at  temperatures  bolow 
40'  C.,  preferably  in  presence  of  a  diluent.  Concentrated 
nitric  acid  may  bo  utilised  as  the  .source  of  the  nitric 
anhydride,  decomposition  being  effected  by  ])hosplioric 
anhydride  or  other  suitable  agent.  After  all  the  acetic 
anhydride  lias  been  added,  the  mixture  is  allowed  to 
^tand  for  some  time  at  a  temperature  below  40"  ('..  and 
the  tetranitromethane  recovered  by  fractional  distillation. 
(2).  Nitrogen  tetroxide.  NjOj,  is  employed  as  dilucjit 
for  the  nitric  anhydride.  120  grms.  of  acetic  anhydride 
are  gradually  added  to  a  mixture  of  1.55  grms.  of"  nitric 
anhydride  and  75  grms.  of  nitrogen  tetroxide,  the 
temperature  being  maintained  at  30°  0.  ;  the  tetranitro- 
methane can  then  be  recovered  bv  distiUafion  or  addition 
of  water.— T.  F.  B. 

Lecithin,  free  from  bitter  alkaloids,  from  the  seeds  of  lupines 

and  other  podded  plants  ;    Process  for  ohiaininfi . 

H.  C.  Buer,  Cologne-Marienbursr,  (icrmany.     Eng.  Pat. 
12,40.5,  June  9,  1908. 

Ske  Ger.  Pat.  200,253  of  1907  ;  this  J.,  190S,  1131.— T.F.B. 

1  ■  .4  ryl.-2A-dialkylhalogenmetkylpyrazolones  ;         Mamtfac- 

tnre  of .      0.    Imray,   London.      From   Farbwerke 

v<irm.  Meister,  Lucius,  und  Briining.  Iloclist  op  .Maine, 
(.'crmany.     Eng.  Pat.  20,377,  Sept.  2S,  1908. 

Si:e  Ger.  Pats.  206,637  and  208,593;  this  J.,  1900,  328, 
491.— T.  F.  B. 

Pdlychloraniline  derivative.  C.  Schniube  and  E.  Laudien, 
Assignors  to  Badische  ,\nilin  und  Soda  Fabrik.  Ludwigs- 
li.afen  on  Rhine,  Germaiiv.  U.S.  Pat.  926.023.  June 
22.    1909. 

Sek  Enc.  Pat.  8077  of  1906  ;    this  J..  1906.  60S.-T.  F.  B. 
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XXI.— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

photographic  prMs  ;    }' rt  i,ti  ration   oj  6.V  nienn*  oj 

basic  diieMiiffii.  R.  Xamias.  Sovonth  Int.  Congr. 
AppL  Chem.,  London,  1009. 
SiLVKB  prints  arc  bleached  by  immersion  in  a  solution  of 
lead  fenicyanidc,  whereby  the  image  is  converted  into  ore 
of  fenooynnides  of  lead  and  silver  :  the  silver  ferroeyanide 
is  dissolved  out  by  means  of  a  dilute  solution  of  sodium 
thiosulphate,  and  "the  lead  ferroeyanide  is  converted  by 
means  of  sodium  sulphate  into  lead  sulphate,  which  is 
used  as  a  mordant  for  basic  dycstuflis,  such  as  Auramine. 
Tlio  lead  sulphate  may  finally  be  removeil  by  means  of 
concentrated  sodium  tliiosulphatc  solution,  when  an  image 
composed  of   the   dyestuff  alone   remains. — T.  F.  B. 

Patent. 

Pholoi/raphic    jmper   [prinlsl  ;    Melho'l   oj   Irmling . 

E.  A.  Cimningham,  Ambridge,  Pa.     U.S.  Pat.  917,418, 

April  (),  1909. 
Photockaphic  prints,  such  as  those  on  ferroprussiate 
paper,  which  have  been  treated  according  to  U.S.  Pat. 
89.'i,!l70  of  190S  (this  J.,  1908,  959),  are  first  subjected 
to  the  action  of  .'in  alkali,  such  as  ammonia,  and  then 
treated  with  a  sohition  of  potassium  ferroeyanide  and 
hydrochloric  acid,  wh.creby  Prussian  blue  is  formed ; 
they  are  finally  treated  with  an  oxidising  agent,  such 
as   potassium   bichromate,    washed,   and   dried. — T.  F.  B. 


In   the  case  last  recorded  the   miners  found    that 
suffered    from    headache    after    several    hours'  work 
Lunge  states  that  breathing  air  containing  tl'2  to  0-3  ] 
cent,  of  carbon  monoxide  produces  serious  symptomi] 
from  i  to  1  hour.     Air  containing  0-0.5  to  010  per  i 
produces  little  ill  effect  during  the  same  period,  whilgtJ 
containing   0-02   per   cent,    of   carlion    monoxide  can  ] 
breathed  for  several  hours  witli  hardly  any  iwiceptih 
effect.     Air  which  contains  4  per  cent,  of  carbon  dioj 
produces  difficulty  in   breathing.     If  the  carl)on 
content   rises   to   about    10   per   cent.,    serious   tt 
experienced,  although  the  aftcr-effwts  arc  not  m 
dangerous.     But    in    the   experiments    mentioned   ntxiv^ 
the  amount  of  carbon  dioxide  present  in  the  mine  air  woul 
be  only  about  i!-.5  per  cent.,  which,  allowing  also  for  tl 
nitrogen  evolved  from  the  exjilosive,  woulil  only   moan 
re<luction  of  oxygen  of  about    I    (wr  cent.     The  aull 
)ioinls  out  that  where,  as  in  Sweden,  it  is  customnri 
add  fron>  ">  to  10  per  cent,   of  nitrobenxol  for  the  puri" 
of  lowering  the  freezing  ])oint  of  explosives  intended  ( 
use  in  winter,  a  considerable  amount  of  carbon  nmnnx 

would  be  produced.     In  view  of  the  author's  ex)"  i  

and  bearing  in  mind  that  a  considerable  number  ■ 
of  gas  poisoning  occur  yearly  in  mines,  the  author 
that   the  following   possible   conditions  of   work    i 
productive  of  an  excess  of  earlron  monoxide.     Th'    i  ^ 
frozen   explosives   which   do   not   fit   the   bore-hole,  ai 
consequently,  produce  a  low  charge  density  ;    the  uiu 
No.  4  detonators,  which  may  not   be  sufti<ientl>     ■ 
for  tlie  work  ;   the  presence  of  the  pajier  wrappin. 
cartridges,  which  would  give  rise  to  carbon  monoxiiu-.  mi 
the  possibility  of  the  reduction  at  high  temperatures  c 
carlion  dioxiilc  bv  coal  dust  in  the  min<w. — <!.  \V.  MrD 


XXn.— EXPLOSIVES,    MATCHES,    &c. 

Jl/iic  air  ;  Jnipuriliei  iit due  to  the  firiwi  o]  dynamite, 

and  their  effect  upon  health.  S.  Nauckholf.  Z.  gos. 
Schicss-  uud  Sprengstoffw.,  1909,  4,  241—244. 
Thk  author  has  investigated  the  ijuestion  of  the  percentage 
of  carbon  monoxide  present  in  the  atmosphere  of  mines, 
after  tiring  varying  weights  of  charges  of  dynamite  of 
different  composition.  For  estimating  the  percentage  of 
carbon  monoxide,  whicli  is  always  small,  ho  employed  a 
0-1  jier  cent,  solution  of  j)alladiuni  chloride.  The  yellow 
colour  of  this  solution  is  discharged  by  carbon  monoxide, 
and  the  method  was  standardised  by  employing  volumes 
of  air  of  from  2.iO  c.c.  to  1  litre,  containing  known  (juantities 
of  carbon  monoxide.  The  following  gives  some  of  tbo 
residts  obtained  during  standardising  the  method  in 
this  manner.  Using  )  litre  of  air  and  5  e.e.  of  ])alladiuni 
chloride  solution.  0-01  per  cent,  of  c.irbon  monoxide 
produied  only  partial  decolorisation  after  4  to  5  hours. 
Oirlion  monoxide  to  the  extent  of  004  per  cent,  completely 
decolorised  the  solution  after  .1  to  I  hour,  whilst  0-1 
per  cent,  brought  about  complete  decolorisation  at  the 
expiration  of  ^  minutes.  The  exjilosives  were  fired  in 
the  drives  in  the  mines  at  ( U-iingesberg,  and  samples  of 
the  mine  a'r  were  (iillceted  in  llasUs  varying  from  250  c.c. 
to  1  litre  in  capaiity.  In  each  case,  after  passing  the  gas 
through  sulphuric  acid  and  caustic  jiotash,  its  content  of 
carbon  monoxide  was  determined.  The  results  obtained 
are  shown  in  the  following  table,  together  with  the  calcu- 
lated ([uantitics  of  carbon  monoxide,  supposing  complete 
combustion  of  the  explosive  to  have  taken  place. 

I  Carbon  monoxide. 


Kxpress  dynamite 
and  weight  used. 

Found. 

Calculated. 

Per  cent. 

Per  cent. 

No 

1  15-0  kilos 

0-025 

0-0 15 

\o 

1     4-r.  kiliw 

0-01 

0-008 

Nn 

1     0-2  kilos 

0-02 

0-009 

\o 

1  i:t-2  kilos 

0-02 

0-013 

No 

i  lo-n  kilos 

trnrc 

Nil 

\o 

2  12-,^  kilos 

.Vi7 

Sil 

No 

:i    7-7  kilos 

n-iKi.'i 

0-09 

No. 

S  ltt-0  kilos.  I 

o-ou 

No. 

2    4-0  klkw.l 

Patents. 

[Blastini)]  exploHvei.     B.  E.  D.  Kilburn.  London.    Fi 
C.  Picper.  Berlin.     Eng.  Pat.   l.-),nill.  -Inly  27,  190^ 

The  jiatent  relates  to  a  new  blasting  explosive.  eoni|i.. 
of   ammonium    perchloratc,    an   alkali    nitrato.   and   i 
hydrocaiboiis,  of  which  one  is  a  solid  or  liiiuid  iin»! 
of  natural  ])ctroleum,  substanti.illy  non-volatile  ai  nriliimi 
temperatures,  while  the  other  is  a  nitraliHl  coal  tar  prodac 
.\  suitable  binding  mc<lium  may  be  addwl.  the  exploHiv 
being   used   in   the   form   of   powder  or   othorwi-w.     '' 
jjcichlorate  aud  nitrate  are  present  in  molecular  proporti' 
and  the  relative  quantities  of  carbon  and  oxygen  n 
bo  such   that,   .-vs   far   as   possible,   complete   combust 
takes  place.     An  example  is  given  of  a  mixture  containii 
paraffin    wax    l.'i   per  cent  .  trinitrotoluene  14.  ammooiui 
perchlorate    42,    and    .sodium    nitrate    31    pi'r   cent.     ^ 
residue  is  said  to  be  left  from  the-^e  explosives,  and.  ftirtl 
a  low  flame  temperature  is  combined   with  con"idet.i 
explosive  jrower. — F.  Sodn. 

Gelatin  dynamite ;    Marhinc  for  parking    ejrplemw   

VV.  -J.  Donaldson,  Paulsboro,  N..J..  Assignor  to  Tl 
E.  I.  Do  Pont  de  Nemours  Powder  Co..  Wilminpt. 
Del.     U.S.  Pat.  914.39(1.  .March  9.   1909. 

A  CELATrNors  explosive  is  fed  from  !\  eylindriciil  hopj' 
by  means  of  a  screw  through  openings,  arranged  wil 
nozzles,  into  cartridge  eases  held  by  a  carrier.  Tl 
nozzles  project  into  the  cases  during  the  proeeai  < 
filling  On  top  of  the  cylinder  is  a  conical  hopp 
slightly  c(uitractefl  at  the  mouth.  Hlaile^i,  sot  »t 
angle,  are  fixed  to  the  shaft  where  it  posses  through 
conical  hoj)per.  so  as  to  fee<l  the  explosive  info  'i 
cylinder,  fniin  whi'h  it  is  forced  by  nw-ans  of  the  sere 
through  the  nozzles  into  the  cartridge  cases.  The  fee 
of  the  cylinder  is  thus  constant,  and  regulated  by  tl 
screw  in  the  cylinder  itself.  The  holder  for  the  caw 
is  sui'ported  on  a  piston  in  an  air  cyliniler  which  descent 
during  the  filling  of  the  eases.  AVhcn  the  holder  dcwiem 
to  a  point  corresponding  to  the  filled  cartridge  case 
an  indicating  device,  such  as  a  whistle,  is  brought  iul 
play  so  th.il  the  time  at  which  the  case  is  filled  is  acruratol 
determined  The  feed  screw  is  then  slopped.  Tli 
auloniatically  n-sults  in  the  removal  of  the  ease  holdi 
colli aining  the  lille<l  cartridues.  which  is  replaced  I 
;ioolliev  holder  of  empty  case,-.  — (,.  W.  .MrD. 
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,loruitiiig  compounds  tor  rartridges  ;    Use  of  manganese 

liozide    in .     Soc.    Fran9aise    des    Munitions    de 

■hasse,  de  Tir  ct  de  Guerre.  Fr.  Pat.  397,253, 
S'ov.  30,    1908. 

K  use  of  maiiijimese  dioxide  in  detonating  conipoinids 
iilaimed  in  order  to  iiroduce  an  exjilosive  which  is  not 
; ')le   to    prem," ture    explo.^ion    or    miss-firing. — W.  P.  S. 

niiroylycerin  ;   Process  for  purifying .     C.  Claessen. 

Ger.  Pat.  210,990,  July  30,  1907. 

ii'.ooLveERiN  i.s  kept  for  two  hours  in  an  atmosphere 

lining  75 — SO  per  cent,  of  moisture,  or  is  mixed  with 

1  r  per  cent,   of  water  ;    the   mixture  is   absorbed   by 

-riguhr,   iuid  liept  cool  for  some  time,  when  a  hydrate 

iirmed,  corresponding  to  the  formula, 

3('3H5(OH)(O.NO.)2+HoO  ; 

s  can  be  obtained  pure  by  reerystalHsation  from 
tiT,  when  its  melting  point  is  2.5°  C.  By  dehydrating 
1  desiccator  or  by  a  short  heating  at  ■10°  C,  it  loses 
\iater  and  pure  liquid  dinitroglycerin  is  obtained. 

— T.  F.  B. 

idosive  compounds  and  iiianufucture  of  the  same.  G. 
lA-zinsky,  New  York.  Eng.  Pat.  22,555,  Oct.  23, 
\'.m.     Under  Int.   Conv.,   Nov.    1,    1907. 

K  U.S.  Pat.  909,915  of  1909  ;  this  .7.,  1909,  384.— T.  F.  V,. 

■jilosivc    nitro- substances ;     Process    of    increasing    the 

ilriisily    of    fusible .        ('.    E.    Bichel,    Hambui'g, 

Assignor  to  E.  I.  Du  Pont  de  Nemours  Powder  Co.. 
Wilmington,   Del.     U.S.   Pat.   925,419,   June   15.   1909. 

:i;  Fr.  Pat.  369,371  of  1906  ;  this  J.,  1907,  115.— T.  F.  B. 

■  plosion-gases  ;  Composition  for  oxidising  and  purifying 

.     H.     Walker,     Knights,     Transvaal.     U.S.     Pat. 

il2.^..f.70,  Juno  22,   1909. 

:e  Eng.  Pat.  24,002  of  1905  ;   this  J.,  1900,  609.— T.  F.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

rlmcHon   of   liquids   with    ether;     .Apparatus   for . 

A,  H.   Fiske.     Amer.  Chem.  J.,   1909,  41,  510—515. 

Thk  apparatus  shown  in 
the  diagram  is  claimed  to 
be  of  simpler  cont ruc- 
tion and  more  efficient 
than  any  previously 
described.  It  consists 
of  a  flask.  A,  which  is 
heated  below  a  reflux 
condenser,  B,  to  the 
lower  part  of  which  is 
attached,  by  means  of 
rubber  tubing,  a  trap, 
C,  consisting  of  a  small 
bulb  with  a  side  tubu- 
lure.  The  liquid  to  be 
extracted  is  placed  in 
the  flask,  D,  which  has 
a  capacity  of  about  .500 
c.c,  and  the  condensed 
solvent  passes  from  the 
trap,  C,  to  the  bottom 
of  this  flask.  Thence 
it  rises  through  the 
liquid,  and  runs  back 
through  the  side  tube 
of  D,  into  the  distilling 
flas!;.  A,  to  bo  distilletl 
again.  The  extraction 
flask  is  also  fitted  with 
siphon  tube  .and  a  fimnel  so  that  its  contents  can 
0  withdrawn  or  renewed  without  taking  the  apparatus 
)  pieces.  Comparative  experiments  showe'l  that  the 
■itractiou  of  succinic  acid  from  large  (juantilies  of  water 


by  means  of  ether  in  this  apparatus  was  four  times  a.s 
rapid  as  in  van  Rijn's  apparatus,  this  being  due  to  the 
smaller   capacity  of   the   latter. — C.  .'\.  M. 

Patent. 

ComJiustible  gases  ;   Method  and  apparatus  for  determining 

the  calorific  power  of  .     P.  Lemoult  ct  Soc.  Anon. 

les  Etablissements  Pouleno  Freres.  First  Addition, 
dated  Dec.  1,  1908,  to  Fr.  Pat.  385,726,  Dee.  3,  1907. 
The  Addition  refers  to  modifications  in  the  apparatus 
only,  the  method  of  working  already  described  (this  J., 
1908,  27,  646)  being  unchanged.  In  the  modified 
apparatus,  the  combustion  or  explosion  is  performed 
in  a  separate  vessel,  and  a  special  glass  sampling  ttibc 
has  also  been  added. — W.  E.  F.  P. 

INORGANIC—  Q  UA  LIT  A  TI VE. 

Mercury ;     New    test    for    .     P.    W.    Jones.     Proc. 

Roy.  Soc.  Queensland,  21,  49. 
When  mercury  is  rubbed  on  aluminium  in  the  presence 
of  a  little  caustic  alkali,  an  amalgam  is  formed,  the 
bright  surface  of  which  in  a  moist  atmosphere  sotm 
becomes  covered  with  concretions  of  alumina.  For  a 
toxicological  test,  the  sample  is  boiled  with  copper  and 
lilatinum  as  in  Reinsch's  method,  and  the  copper  after 
washing  and  drying,  is  heated  to  didl  redness  for  a  few 
minutes  and  then  let  cool,  in  a  tube  closed  with  an  alumin- 
ium plate.  The  latter  is  then  rubbed  with  a  wash 
leather  moistened  with  a  drop  of  caustic  alkali,  and  allowed 
to  stand  for  a  few  minutes  in  a  moist  atmosphere,  when 
characteristic  growths  of  alumina  will  be  seen  if  mercury  be 
present.  0-002  grain  can  be  detected  in  viscera.  In  assay- 
ing, 0-5 — 1  grm.  of  the  finely  ground  ore  is  mixed  with  an 
equal  bidk  of  lime  and  a  little  reduced  iron,  and  heated  to 
dull  redness  in  a  small  tube  closed  by  a  piece  of  aluminium. 
The  latter  is  kept  cool  by  means  of  a  few  drops  of  water. 

INORGANIC— QUANTITATIVE. 

Iron  alum  as  a  standard  in  volumetric  analysis.  De 
Koninck.  Bull.  Soc.  Chim.  Belg.,  1909,  23,  261— 
262. 
Iron  ammonia  alum  is  purified  by  crystallisation,  the 
crystals  are  drained,  sifted,  spread  for  half  an  hour 
on  filter  paper  and  bottled  wliilst  still  slightly  moist. 
Under  these  conditions  the  crystals  may  be  preserved 
indefinitely.  On  exposure  to  air  iron  alum  loses  three- 
fourths  of  its  water  of  crystallisation,  and  after  several 
weeks  it  is  converted  into  a  white  pulverulent  substance 
having  a  composition  corresponding  to  the  formula, 
(NH,)2Fe2(SO,)4,6H,0.  Tins  product  is  stable,  very 
sparingly  "soluble  in  "cold  water,  but  soluble  in  hot  water 
with  reproduction  of  the  alum.  The  efflorescence  of 
iron  alum  is  slow  ;  crystals  may  be  left  for  45  minutes 
on  the  pan  of  the  open  balance  without  losing  weight. 
In  order  to  obtain  a  known  weight  of  the  normal  alum, 
a  portion  of  the  moist  crystals  is  tared  on  the  balance, 
the  front  of  the  case  being  left  ojien.  After  a  short  time 
the  crystals  will  cca.se  to  lose  weight,  and  the  weight 
will  remain  constant  for  15 — 20  minutes  ;  at  this  stage  the 
required  weight  of  the  alum  may  be  adjusted  with 
certainty. — J.  F.  B. 

Solid  solution:  contamination  of  barium  sulphate  pre- 
cipitate/! with  aluminium.  H.  J.  M.  Creighton.  Z. 
anorg.  Chem.,  1909,  63,  53—58. 
When-  a  solution  of  ammonium  sulphate,  containing  a 
little  hydrochloric  acid  and  a  fixed  amount  of  alummmm 
chloride,  is  precipitated  with  a  slight  excess  of  barium 
chloride  and  the  mixture  is  heated  for  some  hours,  tlie 
weight  of  aluminium  contaminating  the  prccipitotodbarnnn 
sulphate  is  found  t-o  be  proportional  to  the  weight  ot 
ammonium  sulphate  present.  If,  however,  this  weight 
b.-  kept  constant  and  that  of  the  aluminium  chloride 
allowed  to  vary,  the  weight  of  co-precipitated  alummiuin 
increases  with  that  of  the  aluminium  present,  up.iUv.a 
maximum,  and  then  becomes  constant.  The  author 
interprets  these  facts  to  mean  that  a  solid  solution  of  tbo 
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aluminium  salt  in  barium  sulphate  is  formed,  which, 
in  the  second  groii|)  of  experiments,  becomes  saturated 
at  a  certain   concentration. — F.  Kodn. 

Iron;     Determinalion    of  by   ■permanganate    in    the 

■presewe  of  hydrojni  chloride.     J.  A.  N.  Friend.     Chem 
Sou.  Trans.,  190;),  95.  1228—1235. 

Ferrous  sulphate  dissolved  in  water  with  just  sufficient 
sulphuric  ucid  to  prevent  the  precipitation  of  basic  salt 
was  titrated  with  .V/IO  solution  of  pernm.igni.ate  in  the 
l.rescnce  of  varying  .juantitios  of  hydrogen  .hloride  uiul  a 
little  maiiKanous  sulphate.  The  auth.ir  linds  that 
accurate  estimations  of  ferrous  iron,  in  the  presence  of 
hydrogen  chloride,  can  be  made,  provi.led  that  tlio  ^■ohlnle 
titrated  does  not  exceed  200  c.c.  and  the  manpanous 
suphato  present  is  not  less  than  2  grms  in  this  volume 
(1).  If  the  titration  is  i)eiformed  slowlv  with  con.st.ini' 
sliaking  :  (2),  if  the  concentration  of  the  hydrogen  chloride 
does  not  exceed  .\74.— A.  H.  C.  "  "luuuc 

Iron  ;    Determination   of  by   permanganate,    in    th, 

presence  of  hydro,hlor,c  acid.     G.   C.  Jones  an<l  .(     H 
Jeffery.     Analyst.   1909.  34.  300—310. 
Thk     authors     rccoimnend     a     modified     Zimmcrmann- 
Kcinlmi.lt    process    of   titration   in    which    the   followine 
reagents  arc  employed  ■.-^Manganese  solution:    prepared 
accoi-ding  to  K.-mhanlfs  formula,  by  dissolving  200  grms 
of  ery.stalhse<l  manganese  sulphate  in  1000  c.c    of  water' 
and  adding  to  this  a  cooled  mixture  of  400  c  c    of  con" 
eentrated  sulphuric  acid,  COO  c.c.  of  water,  and'lOOOcc' 
of   phosphoru.   acid   of   sp.    gr.    1-3.      Stannon^  chloride  '■ 
oO  gnus  of  the  crystalhscd  salt  and  100  c.c.  of  concentrated 
hydroclUone    acid    made    up    to    1000  c.c.    with    water 
Mereunc    chloride:    a  cold,   saturated  solution.      Hmro'. 
chor,c  acd.-     acid  of   sp.  gr.   M.  or  about  the  slrcmgt", 
which    exhibits    a    constant    boihng    point.     The    sheht 
o.xulismg  power  sometimes  possessed   by  the  maneanese 
solution,  when  freshly  preparid.  may  be  Lsil^  d'urm    .^ 
and  allowed  for^  necessao' ;    but  it  has  been  found  tlia 
this  oxidising  effect  is  immeasurable   when   the  solution 
IS   a    week   old.     In    the    presence   of   hydrocliloriu   acid 
pei-manganate   titrations   give   results   which   are  a   little 
too  high,  even  when  the  manganese  solution  is  employed  • 
the  authors  find  that  the   small  error  so   introduced   La 
constant  one.  independent  of  the  amount  of  iron  present 
and    thercfoi-e    easily    allowed    for.       The    titration    is 
earned  out  as  foUows  :-The  iron  solution  (in  hydrochloric 
acid  of   l-l  sp.  gr.)  is  reduced  with  the  smallest  pos  H  e 
excess    of    stannous    chloride,    and     10  c.c.    of    mercuric 
chloride   are   added    to    the    cold    solution,    the   mixt   I'e 
being  then  aUowed   to  stand  for  ten  minutes  to  ens!!  re 
the  complete  conversion  of  the  stannous  salt  to  the  stannic 
condition,  no  apiireciable  oxidation  of  the  reduced  iron 
occurring   ,n    the   n.eantime.     A   quantity   of   tap-water 
winch    may    vaiy    between    400    and    1000  c.c.    without 
appreciable  effect  on   the  titration,   is  then  mixed,   in  I    '< 
capacious  bowl    with  a  \„I,mie  of  the  manganese  solution    ' 
equal    o  that  of  the  hydrochloric  acid  present  in  the  is  Ly 
and     he    mixtim-    tinted    with   permanganate,    of   wliicl 

J'rTnsf  "M'"  h'   1"*"r-     '^^"-   ferrous%olution   is   the 
transferred  to  the  bowl,  together  with  the  rinsings  of  its 
containing    vessel,    and    the    permanganate   added,    drop 

^^„mT  )!'  ''  ™"''"",*  ■'*"'•""«.  nntil  the  end  p^int  is 
reached.  0-  ..c.  ,s  then  deducted  from  the  l,„n.„o 
reading,  and  the  amount  of  iron  pmscnt  is  calculated 
by  reerence  to  the  known  titre  of  the  permanganate. 
as  determined  by  litration  against  a  ferrous  solution 
free  from  hydrochloric  acid.— AV.  E.  F.  P. 

Nifkel  and  cobalt ;    Qua,lilali,e  separation  ol bu  the 

Thf  Rasenheim  Huldsehinsky  method  (this  .1.  1901  840) 
IS  based  on  the  fact  that  cobalt-ammonium  thiocvanate  is 
soluble  in  a  mixtuie  of  amyl  .ilcohol  and  ether."  whereas 
the  corresnonding  nickel  salt  is  insoluble.  The  metals 
can  thus  te  separated  by  shaking  an  .aqueous  solution 
.outnin.ng  the  two  double  salts  with  the  organic  solvent. 
l-he  author  has  apphe.l  the  method  to  alloys  eontainins 
from  9S  -99  ,x.r  e.-nt.  of  nickel  and  1-2  per  cent,  of  cobalt 


but  finds  that  varying  small  quantities  of  the  nick 
salt  are  always  dissolved  along  with  the  cobalt  salt  F, 
the  separation  of  these  small  quantities  of  nickel  nrecii 
tation  with  dimethylglyoxime  (this  .)..  1907.  (i4;t  j*/. 
prove<l  mure  satisfactory  than  a  second  treat nien't  'u< 
the  organic  solvent.— A.  .S. 

-Y'ofcium    in    presence    of    tantalum  ;     Volumdric    melh, 

lor  the  dttermtnalion  of ,  and  if*  (ipjjication  to  II 

an(ilyii,.<i  of  niobium  minerals.     C.   K.   Taylor      T)i«-, 
tation,   t'olunibia   University,   U.S.A. 
rHK  method  proposed  is  based  on  the  facts  tha*t  if  sueoini 
acid  bo  .idded  to  a  solution  of  niobium  and  tantalum  i 
strong  siilplimic  acid,   the  solution   can  then   bo  Umj 
diluted  without  the  formation  of  any  precipitate,  and  i 
Ifie  diluted  .solution  the  niobium  can   bo  determined  1. 
reduction    with    zinc   and    titration    with    iiermangan 
without    interference    friiin    the    tantalum.      From    0-> 
I  trrin  of  the  inincral  is  fused  with  .'i— 10  irrn.s.  .,f  pota-s8iui 
bisulpliate.  tin-  <-o>,lcd  melt  is  b.ilcd  with  water  and  filtem 
thnniLdi  a  rulibcr  funnel.      The  insoluble  iiiatter  is  wiwh„ 
well  with  hot   water,   then  with  .several   portions  (16  „ 
-0  c.c.)  of  hot  yellow  ammoniuni  sulphide,  .md  afterwunl 
■  11  succession  with  hot   water,  dilute  sulphuric  acid    am 
hot   water.     The   white   residue   of  silica   ami   niobi'ean. 
lantalic  acids  is  dissolved  off  the  filter  by  means  <it  warn 
clihite  hydrofluoric  acid  and  the  solution  is   mixed  will 
10   c.c.    of   concentrated   sulphuric   acid    and   evaponrtet 
until  white  fumes  are  copiously  evolved,  when  a  few  to 
more  of  sulj.hurie  acid   are  added   and   the  evaporati... 
I    repeated.     The  .s.dution  is  then  allowwl  to  cool,   iotih 
into  cold  water,  and  the  whole  diluted  to  about  .IfKI  .  . 
j    bmled   for   a   few    minutes,    and   filtered.     The   insoluLl. 
matter  is  waslud  with  builiue  water,  dried,  ignited  witi 
..  strong  bhist   flame  for  10  minutes  and  weighed.     The 
U'lves  the  weight  of  the  combined  oxides  of  niobium  aori 
tantalum.     The   oxides  are  now  fused   with   5   "rraa.  ..i 
potassium   bisulphate.   the   melt  is   heated   with"  10   . 
■if   concentrated   sulphuric   acid,   and    the   clear  sohiti.  ■ 
I    tiansferred   to   a    beaker,   the   crucible   being   rimsed   oul 
I   with  30  c.c.  of  concentrated  sulphuric  acid.      Tlic  arid 
solutioii  IS  allowed  to  cool,  and  2  grins,  of  succinic  add 
I   added,  followed  by  20  c.c.  of  a  saturated  a<pieous  .soluUoii 
of  succinic  acid  in  a  fine  stream  from  a  wash-bottle,  the 
mixture     being    kept    agitated.      The    solution    is    next 
diiuted  gradually  to  200  c.e.,  being  kept  eon^^tantly  agitated 
meanwhile,   then  heated   to   7.f  P.. "and   jiassed   througlr 
a   •  leductor,"  19  in.  long  by  J  in.  diam..  filled  with  amain- 
mated    zinc,    prepared    by   shaking   (iOO  grms.    of   20^3o 
mesh  C.P.  zinc  with  an  acid  mercury  solution  (0">  grm.' 
of  mercury  dissolved  in  2.5  c.c.  of  concentrated  nitric  aeSd 
.vnd  diluted  to  2.-.0  c.e.),  w.ashing  with  water,  then  shakinjt 
with    ddute    sulphuric    acid,    and    keejiing    under    water 
until  lequiicd  for  use.     The  reductor  filled   with  zinc  i- 
(irepaied  for  use  by  passing  through  it  200  c.e.  of  .T  ik'i 
cent,  sulphuric  acid  heated  to  7.'")''  C.  and  then  filling  ii 
with   20   per  cent,   sulphuric  acid   also  at   irf  C.     Kh<-: 
|iassmg  the  niobium  solution  through.  .W  c.c.  of  20  \>t 
cent,  and  200  c.c.  of  r>  per  cent,  sulphuric  acid  are  passisl 
through.     The    reduced    solution    is    then    titrated    with 
permanganate  (I  c.c.  of    A?/,„    permanganate  =^0-(K)7lV12 
grm.  of  niobium  iKmtoxide).     The  reduction  and  titration 
are  carried  out  in  an  atmosphere  of  carbon  dioxide.     Tl'c 
method  is   much   more  rapid  and  accurate  than  that  M 
fractional  erystalli.sation  of  the  double  fliu.rides  of  niobium 
and  tantalum  with  potassium. — A.  .S. 

Determining    alkalinity    of    Uenehing    ],owdtr    .luliiHoii- 
Orton  and  Jones.     See  V. 

Determining  lime   in   presence  of  silicic  acid  [in  rrmtntr. 
mortars,  tic.].     Balthasar.     See  IX. 

Determining  tungsten  in  tungsten  steel.     Bartonec.     See  X. 

Determining  lead  in  tinned  goods.      Kniipflo.      See    X. 

Determining  mercury  in  ores.     Beyne.     See  X. 

Analysis  of  double  superphospliate^.     Foerster.     SuXV. 

Mine  air  ;   Impurilies  in due  tn  the  firing  oj  di/tuitnilr. 

and  tlieir  effect  upon  lie-dth.     S.  Nauckhofl.     Sre'XXU. 
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ORGANIC— QUALITATIVE. 

]  ctionn  for  hydmstine,  hydro'itinhie.  and  nurcotine. 
ieaction-«  for  oyinnic  acid,  and  detectiun  of  hydrnsliw:  and 
arcotine.     A.   Labat.     See   XX. 

Iriillin  as  reagent  for  antipyrine  and  cryoijenin  ;  Detection 
oj  unlijiyrine.   in   pyramidove.     Priniot.     <See   XX. 

OKGANIC—QUANTITATl  VE. 

Mcco  ;  Determination  of  volatile  organic  acids  in  — — 
ltd  the  behaviour  of  oxalic  acid.  R.  Kissliiig.  C'hem.- 
leit.,  1900.  33,  719—720. 
■JE  author  criticises  statements  made  by  Totli  in  the 
cicriptinn  of  a  method  for  determining  the  volatile  acids 
iitnbacoo  (this  J..  lOliS,  3()7).  Malic,  citric,  and  oxalic 
fils  are  not  decomposed  1)_\-  a  curient  of  steam  in  presence 
(l^idphuric  or  tartaric  acid  with  formation  of  an  acid 
f.  illate,  as  stated  by  Toth.  Also,  oxalic  acid  does  not 
(  ,imj)0se  on  evaporation  of  its  aqueous  solutions  on  the 

■  .i.bath.  as  .stated  by  Toth,  but  on  evaporation  to 
'i.ss.  and  further  heating  of  the  dry  residue  on  the  w.ater- 
ii  it  slowly  sublimes.  Toth  is  also  wrong  in  stating 
■  It  is  necessary,  in  determining  the  amount  of  volatile 
!-  by  his  method,  to  deduct  the  quantity  of  oxalic  acid 

1  ilctermined  directly.  The  author  is  of  opinion  that  a 
Jily  acoirate  knowledge  of  the  various  groups  of  acids 
i;  obacco  samples  is  obtained  by  his  own  method  of  deter- 

ling  the  niahc,  citric,  and  oxalic  acids,  and  then 
.  nmining  the  volatile  acids  by  the  loss  in  weight  of 
1   total  acids,  as  indifcated  by  T6lh's  or  any  other  method, 

iraporating  once  to  dryness  (m  the  water-bath  and 
1. piping  the  evaporation  as  soon  as  no  more  water-vapour 
involved.     The  loss  of  oxalic  acid  is  then,  according  to  the 

■  lior,  only  very  small,  and  he  considers  the  results,  to 

iicurate  enough  for  all  practical  purposes. — E.  F. 

.■inah/sis    of    coal    gas.     Von    Kliorre.       See    II. 

Examination  of  paraffn  tvax.     Singer.     /See  III. 

tiinivlxg    fatty    acids    in    soap.     Dominikiewicz.     See 
XII. 

'i  rmining  rnhher  in  hot-vulcanised  rnhher  goods.  Hiibener. 
See  XIIIC. 

/( rmining  vermilion  and  "  golden  sulphide  "  [of  antimony'] 
in  ruhher  goods.     Kothc.     iScp  XIMC 

'irmining  acidity  of  hide  powder.     Hough.     See  XIV. 

I klermlning  sucrose  in  molasses.     Andersen.     See  XVI. 

Determining  starch.    Buisson.    See  XVI. 

''  niiivivg  dead  cells  of  yeast.     Schlichting  and  Winther. 
See  XVII. 

'irmining     milling     and     bread- malcing      qualities      of 
wheat.     Holdelleiss  and  Wcssling.     See  XVI1I.4. 

.^tiali/sis  of  flour.     Kosutany,     See   XVIII.4. 


Books  Received. 

ARD     OF     Agkicultcee     and     Fishekies.     Anxtjai. 

iEPOKT  OF  THE  INTELLIGENCE  DlVISIO^I.  PaKT  I. 
l'liO('EEI>lNaS    T7SDBE    THE    SaLE    OF    FoOD    AND    IJRTJGS 

\(-rs,  187.T  TO  1907,  the  Merchandise  H.iRKS  Acts, 
I.HS7  Til  1894,  the  Ff.ktiliseus  and  Feeding  SruFF.s 
\rT,  190<i,  AND  the  Board  (IF  Agkicui.ture  Act,  1889 
Nkction  2,  Sub-Section  3),  for  the  year  190S. 
f'll.  4088.]  Wyman  and  Sons,  Fetter  Lane,  E.G. 
i'rice  ,'ijd. 

IS  is  a  report  describing  the  work  accomplished  by  the 
cmnercial  Control  Branch  of  the  Intelligence  Division  of 
'  Board  of  Agriculture,  which  was  established  early  in 
i8.  and  undertakes  inquiries  and  correspondence  as  to 
■  administration  of  the  Sale  of  Food  and  Urugs  Acts, 


1875  to  J  907  ;  complaints  relating  to  adulterati6il_  of 
articles  of  food  affecting  the  interests  of  agriculture  ;  the 
administration  of  the  Fertilisers  and  Feeding  Stuf?s  Act, 
19UI3  ;  prosecutions  under  the  Merchandise  Marks  (Prose- 
cutions) Act,  1894 ;  and  complaints  as  to  rates  and 
facilities  for  the  carriage  of  agricultural  produce  by  rail. 

Laboratory  JIethods  of  Inorganic  Chemistry.  By 
Hbinrich  Biltz  and  Wilhelm  Biltz.  Translated  by 
William  T.  Hall  and  Arthur  A.  Blanchard.  John 
Wiley  and  Sons,  New  York.  1909.  Price  12s.  6d.  net 
Chapman  and  Hall,  Limited,  Lomlnn. 
Kvo  volume,  containing  244  pages  of  subject  matter,  with 
27  illustrations,  and  an  alphabetical  index.  The  subject 
matter  is  arranged  and  classified  in  the  following  manner : — 
1.  The  Elements.  II.  Changes  of  Condition.  III.  Simple 
COMPOUNDS,  (i).  Oxides,  (ii),  Hydrides,  (iii).  Acids, 
bases,  and  salts.  IV.  Compounds  containing  a  complex 
NEGATIVE  component,  (i).  Compounds  with  homo- 
geneous complexes,  (ii),  O.xyacids  and  their  salts, 
(iii),  Thioacids  and  their  salts,  (iv).  Complex  halogen 
acids  and  their  salts.  Complex  cyanogen  comjiounds. 
(v),  Nitrito  acids  and  their  salts,  (vi),  C'ondensed  acids 
and  their  salts,  (vii),  (Irgano-coniplex  compounds. 
V.  Compounds  containing  a  complex  I'OSITive  com- 
ponent, (i).  Ammonium  compounds  and  substituted 
ammonium  compounds,  (ii).  Metal-ammonia  compounds, 
(iii).  Hydrates.  VI.  Complex  non-electrolytes,  (i).  Acid 
ehloiidcs.  (ii).  Esters,  (iii),  Metal-organiu  compounds. 
VII.  Preparation  of  compounds  of  the  rare  elements 
from  their  minerals. 

Veehalten    dek    wichtigsten    seltenen    Erden    zu 
Reagentien.     Zum     Gebraucii     im     Laboratorium. 
Von  Dr.  Jos.  v.  Panayeff.     Wilhelm  Knajip's  Verlag. 
Halle  a.  S.     1909.     Price  M.  3.60. 
8vo  volume,  containing  a  pieface   and  83  jiages  of  subject 
matter.     The  subject  matter  receives  the  following  classi- 
fication : — 1.  Introduction.      Periodic     system      of      the 
elements.     II.  Zirconium.      III.  Thorium.      IV.    Cerium. 

V.  Didymium       (Praseodymium        and        Ncodyinium). 

VI.  Lanthanum.  VII.  Yttrium.  VIU.  Erbium.  In  the 
case  of  each  of  the  metals  named,  tlie  reactions  according 
to  the  wet  and  dry  methods  respectively,  are  dfcscribed. 
In  the  case  of  cerium,  the  reactions  both  of  the  cerotis 
and  eerie  salts,  are  given. 

Jahresbeeicht  uber  die  Leistungen  der  chemischen 

TecHNOLOGIE,     MIT     BESONDEREK     BeRCCKSICHTIGUNG 

DER  Elektrochemie  und  Geb  erbest.atistik  fur  das 

Jahr  1908.     LIV.  Jahrgang,  oder  Neue  Folge,  XXXIX. 

Jahrgang.     Beaibeitet    von   Dr.    Ferdinand    Fischer. 

(Jahrgang    1.    bis    XXV.    von    R,    v.    Waojjer.)      2'-. 

Abti-ilung:   Organische  Teil.      Otto  Wigand's  Verlags- 

liuehhandlung  "  und     Buchdruckerei     m.b.H.     Leipzig. 

1909. 
8vo  volume,  containing  576  pages  of  subject  ntatter, 
notices  of  new  books,  alphabetical  indexes  of  nanifrs  of 
authors  and  patentees,  and  of  subjects,  and  an  index  of 
German  patents,  in  all  tilling  (il9  pages.  I.  ManUfactueino 
Chemical  Industry,  (a).  Alcohol  preparations,  and 
organic  acids,  (b).  Cyanoaen  compounds,  (c).  Aromatic 
compounds.  (d),  Newly"  patented  dentists'  remedies, 
(e).  Ethereal  oils  and  -odorants.  (/),  Indigo.  (</),  Dye- 
stuffs  of  the  Benzene  series.  (A),  Naphthalene-  and  anthra- 
cene dyestuffs.  (/),  Sulphur  dyestuffs.  (/).  Azo-dyestuHs. 
(/;),  Other  dvestuffs,  and  lakes",  &c.  II.  Carbohydr.aTES, 
FooD.STtTTPs".  (a),  Starches.  Saccharification.  (6),  Beet 
sugar,  (c).  Cane  sugar,  {d),  Flour  and  bread,  (t).  Milk, 
butter.  Cheese,  &c.  (/),  Meat.  (g).  Other  foodstuffs  &c. 
(h).  Fodders.  III.  Ferment.ation  Industry.  («).  V:'^'' 
and  fermentation,  (b).  Wine,  (r),  Beer,  (rf).  Spirits. 
IV.  Textile    fibres-.  Dyking,     (n).    Animal    fibres. 

{b).  Artificial  silk,  &c.  (c).  Vegetable  textile  fibres. 
id).  Bleaching,  dyeing,  printing,  &c.  (c),  f^Y^J- 
V  Further  Organic  Chemical  iNDUSTnie;^.  (a)  Jnts, 
oils,  and  lubricants.  (6).  Fatty  acids,  soaps,  Sl.ve^rin; 
(c).  Varnishes,  paints,  resins,  (d).  Caoutchouc,  (c),  teUtt- 
loid,  &c.  (/),  Tanning  industries,  (ihie,  vte.  ((/).  Wood 
preservation. 
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AuircAL  Statement  of  the  Tbase  of  the  Ukitbd 
Klnodom  with  Fokeiqn  Coitntries  and  British 
PosSKSSioNs,  I'JOS.  Volume  I.  [C<1.  4G87.]  Price  Cs. 
W'ynian  and  .Sons,  Fottor  Lano,  K.C. 

This  is  tlie  lii-st  volume  of  the  statement  of  the  oversea 
trade  of  tho  United  Kingtioin  for  the  year  1908,  and 
contains  abstract  tables  showing  the  total  inijiorts  and 
exports  of  eviuy  article  which  is  seimratcly  enumerated 
in  the  official  classilication,  as  well  as  detailed  tables 
showing  tho  quantity  and  value  of  tho  imports  and  exports 
of  each  article  fi'om  and  to  each  country,  figures  being 
given  in  each  case  not  only  for  the  year  1908,  but  for  each 
of  tho  four  preceding  years.  Statistics  of  the  imports 
and  exports  of  coin  and  bullion  from  and  to  each  country 
arc  given  in  separate  tables  at  the  end  of  the  volume. 

Several  alterations  have  been  made  in  the  classification 
of  imports  and  exports.  As  regards  imports,  tho  headings 
for  uliina  and  earthenware,  dyestuifs  and  tanning  sub- 
stances, machinery,  steel,  &c.,  have  been  subdivided  in 
greater  detail  than  formerly.  The  statements  of  the 
domestic  exports  of  chemicals,  china,  and  earthenware, 
machinery,  metals,  and  paper  are,  amongst  others,  shown 
in  gi'cater  detail. 


Patent  List. 

Where  a  complete  Specitlcation  accoiupanU-s  an  Application,  an 
asterisk  is  atHxed.  The  datca  given  are  (i)  in  the  case  o(  Applica- 
tions lor  Patents,  tlie  dates  of  Appliention,  and  (ii)  in  the  case  ot 
Conipieti*  t?i>eeilieations  ,\ccept' il,  those  of  ttie  Official  Journata 
in  which  aeeeptanees  oi  the  Cmiiplete  .Specifications  are  advertised. 

Coinpleie  Speeillcations  thus  advertised  as  accepted  are  0[)en  to 
inspection  at  the  Patent  Ollice  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 

Applications. 

15,062.  Parouty-Dupont  and  Munerct.  Distilling 
apparatus.     June  28. 

15,304.  Humphrey.  Raising  liquids  by  compressed 
gases.     June  30. 

15,50(i.  James.  Means  for  generating  and  collecting 
gpses.     July  3. 

15,829.  Bost.  Manufacture  of  heat  insulating  material. 
July  7. 

15,931.  Mechan.  Discharge  aperture  fittings  of  cyanide 
and  other  tanks.     July  8. 

Complete  Specifications  Accepted. 

14,014  (1908).  Thomlinson-Haas  (F.  Haas  Ges.). 
Apparatus  for  treating  materials  with  air  or  other  gases  or 
vapours  for  drying,  bleaching,  &c.     July  7. 

23.720  (lOOS).  Kcsines.  Process  and  apparatus  for 
filtering  liquiils.     July  14. 

2fl,843  (19(»8).  I^kc  (Reif).  Manufacture  of  chemical 
products  in  granulated,  powdered,  flaked,  or  similar 
condition.     July  7. 


II.— FUEL,   GAS,  AND  LIGHT. 
Applications. 

15,078.  Jones.     Coke  ovens.*     June  28. 

15,192  and  15,193.  Soc.  Fran9.  d'Incandescence  par 
le  Gaz.  Manufacture  of  filaments  for  incandescent 
electric  lamps.     [Fr.  Appl.,  Ji.ly  18,  1908.]*     June  29. 

1.1,190.  Epstein.  Fuel  for  internal-combustion  motors. 
June  29. 

15,20(1.  Wcidl.     Horizontal   coke   oven.*     Juno   29. 

15,280.  Epstein.  Fuel  for  intenial-coiubustion  motors. 
June  .30. 

15,490.  Jahoda.  Manufacture  of  metallic  filaments  for 
electric  incandescent  lamps.  [,'\ustriaii  .\ppl..  May  10, 
1909.]*     July  2. 

>  ■  \.%'tC)i).  txine.     Manufacture      of     gas.     [U.S.       Appl., 
July  3,  1908.]*     July  3. 


15,643.  Richards  and  Pringle.     Apparatus  for  distalli 

coal  and  ii'covering  the  products.     July  5. 

15,647.  Ix'ssing.  JIanufactui'e  of  electric  carboi 
Jidy  5. 

15,601.  Thomas.     Gas  producer.*    July  5. 

15,704.  Craig.  Manuf.acture  of  coke  in  closed  oyei 
July  0. 

15,807.  Bourdos.  Manufacture  of  filaments  for  eleota 
lamps.     .July  7. 

15,911.  Palmer.  Suction  gas  producers  for  liitumino 
fuel.     July  7. 

10,110.  Barton  and  Renison.  Manufacture  of  artifloi 
fuel.     July  10. 

Complete  Specifications  Accepted. 

14,109  (1908).  Parker.  Retorts  for  the  dcstiucti 
distillation  of  coal  or  other  carbonaceous  stibstami 
July  14. 

14,405  (1908).   Berry.     Suction  gas  producers.   July  1 

14,483  (1908).  Marietti.  .Soldering  metallio  filaoifn 
of  electric  lamps  to  their  electrodes.     July  14.  ~ 

14,558  (1908).  Justice  (Coal  Treating  Co.).     Facilil 
or  controlling  combustion  of  fuel  and  preventing 
Julv  14. 

23,720  (1908).  British  Thomson-Houston  Co.,  and 
ham.  Manufacture  of  filaments  for  incandescent  el 
lamps.     July  7. 


111.— DESTRUCTIVE  DISTILLATION.  TAR  j 
PRODUCTS,  PETROLEUM,  AND 
MINERAL    WAXES. 
Applications. 

15,071.  Ijcssing.     Decomposing  hydrocarbons.   Junell 
15,497.   Boyer,    Cavaillon,    and    Barislmc.     Preparatio 

of  lubricating  oils  having  a  basis  of  castor  oil  and  minsH 

oils.     [Fr.  Appl.,  July  3,  1908.]*     July  2. 

Complete  Specification  AccEPTEn. 
14,169  (1908).  Parker.     See  under  II. 


IV.— COLOURING     MjVTTERS     AND     DYE.STUFB 
Applications. 

15.088.  Kalle    und    Co.     Manufacture    of    tetrabroD 
indigo.     [Ger.  Appl.,  Aug.   1,  1908.]*     June  28. 

15.089.  Imray  (Meister,  Lucius,  und  Briining).     Mant 
faeture  of  a  black  monoazo  dyestuff.     June  28. 

15,142.  Wyler,  and  Levinstein,  Ltd.     Dyestuffs  of  i 
indigo  series  and  the  production  thereof.     June  29. 

15,403.  Bloxam     (Act.-Ges.     f.     Anilinfabr.).     Mant 
facturo  of  substantive  disazo  dyestuffs.     July  1. 

15,625.  Newton    (Bayer  und    Co.).     Manufacture  ol 
black  sulphur  colouring  matter.     July  5. 

15,840  and    15,848.   Newton   (Bayer  und   Co.).     Maan 
faeture  of  dyestuiTs  of  the  anthracene  series.     July  7. 

15,847.  Niwton  (Bayer  und  Co.).     Manufacture  of  M 
dyestuffs.     July  7. 

Complete  Specifications  Accepted. 

16,743  (1908).  Ransford    (Cassella    und    Co.).     Mann 
faeture  of  azo  dv<'stuffs.     .Tuly  7. 

23,190  (lOOSJ.'Merz.     See  under  XIIIA. 

21.001  (1908).  Newton    (Bayer   und    Co.).      Product 
of  tlavopurimrine.     .July  14. 

3758  (1909).  Meister.     Lucius,     und     Briining.     Mni 
faeture  of  dyestuffs.     July  14. 


v.— PREPARING.    BLE.XCHING.    DYEING, 
PRINTING.    AND    KIXISHI.VC    TEXTILES.    V.\KN 
AND  FIBRES. 
Applications. 

16,300.  Lilienfeld.     See  under  XIX. 
15.341.  Bright  and  Bros..  Ltd..  and  Ohlroyd.     Colourini 
yarn  for  making  carpets  and  other  fabrics.*    July  1. 
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15,658.  Stine.     Treatment  of  silk.*     July  5. 

la'fili.  Marshall.  Apparatus  for  dyeing  and  similarly 
reating  textile  material  on  bobbins  or  the  like.     July  5. 

I5,S28.  8clmi'idcr.  Preparing  wool  or  otlu'r  animal 
il>re'for  mordanting,  dyeing,  or  printing.  [Addition  to 
Vo.  6152  of  1907.]    July  7. 

CoJiPLETE  .Specifications  Accepted. 

U.OU  (1008).  Thomlinson-Haas  (F.   Haas  Ges.).     See 

,,1'lrr   1. 

14.143  and  28.149  (1908).  Lecoeur.  Manufacture  of 
liivads  and  lihunents  of  eelbilose'.     July  7. 

\\\.\ru  and  19,158  ( 1908).  Tetley  and  Clayton.  Appara- 
iis  for  maliing  artifieial  silk  and  like  filaments  or  threads. 
Iidy  7. 

23.972  (1908).  Newton  (Bayer  und  Cb.).  Process  of 
Tiinting.     July  14. 

25,097  (1908).  Courtauld  and  Co.,  and  Clayton. 
\|iparatns  for  spinning  threads  of  artifieial  silk.     July  14. 

:!190  (1909).  Bouehat.  Apparatus  for  removing  the 
grease  from  and  bleaching  wool.     July  14. 


VII.— ACIDS,   ALKALIS,   AND   SALTS. 

Applications. 

b5,423.  Eekford.     See  under  XIII.4. 
1.5,641.  Johnson    (Badisehe    AniUn    und  Soda  Fabrik). 
Manufaeture  of  compounds  containing  nitrogen.     July  5. 
15,823.  HiU.     Production  of  soda  crystals.     July  7. 
15,931.   Mechan.     See  under  I. 

15.995.  iScrpek.  Production  of  compounds  of  alu- 
ninium  and  nitrogen.  [Addition  to  No.  13,579  of  1906. 
,rr.  Appl.,  Sept.  22,  1908.]*     July  8. 

15.996.  .Serpek.  Production  of  aluminium  nitride. 
;<r.  Appl.,  Sept.  22,  1908.]*     July  8. 

15.997.  Serpck.  Production  of  ammonia  from 
dnrainium  nitride.     [Ger.  Appl.,  July  15,  1908.]*    July  8. 

16,053.  De  Bechi  and  Blythe.     See  under  X. 

Complete  Specifications  Accepted. 

13,792  (1908).  Eberhard.  Increasing  the  mobility  and 
■ciii-tivity  of  water-glass.     July  7. 

15,239  and  17,976  (1908).  Pochin  and  Richardson. 
M.iuiifacturo  of  ferric  sulphate  and  cakes  or  slabs  containing 
'  vric  sulphate.     July  14. 

24,345  (1908).  Langlet.  Production  of  phosphoric  acid 
I  substances  containing  ]ihosphoric  acid  soluble  in  water 
ii  ritratcs,  from  phosphatic  raw  materials.     July  7. 

Iil2  (1909).  Lecse.  Manufacture  of  magncsite  in  the 
onu  of  impalpable  paste  and  of  calcined  magncsite  there- 
'lom.     .Inly  7. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Application. 

15,924.  Carter.  Muffle  kilns  for  firing  tiles,  earthen- 
ware, &c.     July  8. 

Complete  Specifications  Accepted. 

21,2110  (1908).  Salamon,  Grace,  and  E.xploration  Co. 
I'lt'pai'ation  of  china  clay.     July  14. 

2490  (1909).  Bloxain"(Hoorickx  and  Hendel).  Manu- 
hicture  of  silvered  glass  mirrors.     July  7. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND  CEMENTS. 

Applications. 

15.164.  Mctzger.     Manufacture   of   cement   from    blast 
fiunaee  slag.*     June  29. 

15.165.  Mctzger.     Maeliincs  for  treating  blast  filmace 
-\:>'S  in  making  cement.*     June  29. 

15,649.   Backus.     Manufacture      of     artificial      stone.* 
.tiily  5. 

16,132.  Christie.     Manufacture  of  clay.*     July   10. 


Complete  Specific.vtkins  Accepted. 

14,330  (1908).  Kelly.     Manufacture  of  cement.     July  7. 

15.100  (190«).  Kathe.  Rendering  artifieial  "stone, 
mortar,  plaster,  &c.,  waterproof,  non-conducting,  and 
sound  proof.     July  14. 


X.— METALS  AND  METALLURGY. 

Applications. 

15.105.  Nielsen.     Soldering    aluminium.     June    28. 

15,164  and  15,165.     Metzgcr.     6'ee  under  IX. 

15,172.  Lavington  (McMiken).  Metallurgical  furnace 
for  use  with  oil,  gas,  &c.     June  29. 

15,183.  Custer.  Producing  from  foundry  iron  a  metal 
having  properties  of  high  grade  tool  and  high  speed  steel.  * 
June  29. 

15,189.  Durant  and  Sulman.  Separation  of  zinc  from 
its  ores  or  compounds.     .June  29. 

15,215.  Johnson.  Extraction  of  gold  and  other  metals 
from  ores.     June  29. 

15,384.  Mackintosh.     Alloys.     July  1. 

15,469.  Wolf.  Separation  of  metalliferous  material 
from  ores  or  other  matter.     July  2. 

15,764.  Simpson  and  Oviatt.  Manufacture  of  iron  and 
steel  directly  from  iron  ores.     July  6. 

15,913.  Wasserfuhr.  Protection  of  iron  and  similar 
substances   against   atmospheric   influences.*     July    7. 

15.987.  Reynolds.  Manufacture  or  forging  of  steel. 
July  8. 

15.988.  Reynolds.     Manufacture   of   steel.     July   8. 

15.989.  Reynolds.  Manufacture  of  crucible  steel. 
July  8. 

16,051.  Cowper-Coles.  Rendering  iron  surfaces  non- 
con-osive.     July  9. 

16,053.  De  Beclu  and  Blythe.  Dissolving  impure  tin 
or  tin  alloys  to  obtain  tin  or  tin  compounds.     -July  9. 

Complete  Spbciiications  Accepted. 

12,317  (1908).  Levy-Mond.  Recovery  of  products 
from  lead  fumes  or  waste  metallic  solutions  or  suspensions. 
July  14. 

13,715  (1908).  Mason.     See  under  XL 

13,964  (1908).  Witter.  Recovery  of  zinc  oxide  from 
molten  slags  of  lead  and  copper  smelters.     July  7. 

14,399  (1908).  Schumacher.  Manufacture  of  briquettes 
from  blast  furnace  slag.     July  14. 

1786  (1909).  Boult  (Kroeschell  Bros.  Co.).  Crucible 
furnaces.     July   14. 

6276  (1909).  NorJdeutsche  Affinerie  A.-G.  Refining 
gokl  or  gold  alloys.     July  7. 


XL— ELECTRO-CHEMISTRY    AND     ELECTRO- 
METALLURGY. 

Application. 
15,960.   Flood.     Electrolytic  cell.     July  8. 

Complete  Specifications  Accepted. 

13,715  (1908).  Mason.  Preventing  oxidisable  metals 
from  rusting  after  they  are  electroplated.     'July  7. 

13.734  (1908).  Cornaro.  Electrodes  and  resistances  for 
electric  furnaces,  radiators,  lamps,  &c.     July  7. 

1.5,792  (1908).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Electrolytes  for  electrolytic  cells.     July  7. 

18.246  (1908).  Hutton  and  Hutton.  Electroplating 
am;l  Uke  processes.     July  7. 


XII.— FATTY    OILS,    FATS,    WAXES,   AND   SOAPS 
Applications. 

15,246.  Savril,  Ltd.,  Irving,  and  Wilson.  Washing 
compound  or  soap.*     .lune  29. 

15.497.   Boycr,  Cavaillon,  and  Barishac.     See  under  III. 

15,748.  De  Heniptinne.  Tran.sforniing  oils  into  viscous 
products  and  manufacture  of  lubricating  oils.*     July  6. 
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15,!KH>.   Hiwett.     Maiuifactiirc   of   soap.     July   7. 

J(),058.  .Markcl,  and  CYosfield  and  Sons.  Ltd.  Conver- 
sion of  unsaturated  fatty  acids  or  their  glycerides  into 
saturated  conip<nmds.  [Addition  to  No.  1515  of  1903.1 
July  9. 

Ki.US.  Wynberg.  Recovery  of  wa.xe9,  fats,  and  oils.* 
July   10. 


XIII.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  *r. 

(.J.)— PiG.ME.N-TS,  Paints. 

Afplic.\tio«j. 

15,423.  Eckford.     Manufacture  of  red  lead.     July  1. 

Co.MM.ETE   SpECIFIC.ITION    ACCEPTED. 

23.190  (1908).  Morz.  Preparation  of  azo  pigments 
iuisolublc  in  oil.     July  7. 

(B.) — Resins,  Varnishes. 

Complete  Specificitiox  Accepted. 
5709  (1909).  Varyan.     Purification   of  rosin.     July   7. 

{C.) — India-Rubbeb. 
Applications. 

15,299.  Wallace  and  Morton.  Artificial  production  of 
india-rubber  or  caoutchouc.     June  30. 

l.").-41!l.  Walter.  Quantitative  recovery  of  rubber 
solvents  used  in  manufacture.     Julv  1. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 
Applications. 

15,028.  Browning  and  Colder.     See  under  XV11I.4. 

15,033.  Mansfield  Shoe  Co.,  and  Royce.  Leather 
substitute.     June  28. 

15.284.  Silbcrrad.     Dressing  hides  or  leather.     June  30. 

10,087.  l.Auro.     Tanning    apparatus.*     July    9. 


OCV.— MANURES,  &c. 

Application.s. 

15,093.  Thompson  (Van  der  Kolk.)     See  under  XVI. 
15.594.   Hughes.     Manufacture    of    soluble    or    precipi- 
tated phosphatic  manures.     July  5. 

Complete  Specification  Accepted. 
24,345  (1908).  Langlct.     See  under  VII. 


XVI.— SUGAR,  STARCH,   GUM,  &c. 
Applications. 

15.092.  Thompson  (Van  der  Kolk).  Furnaces  for 
disposing  of  bagasste  and  molasses.     June  28. 

15.093.  Thomjison  (Van  der  Kolk).  Utilisation  of 
wa.ste  substances  in  cane  plantations  and  manufacture  of 
manure  therefrom.*     June  28. 


Co-MPLETE  Specification  Accepted. 
Gum      and 


17,961    (1908).    Ephraim 
extracting  same.     July  7. 


process      of 


XVII.— BREWING,    WINES,    SPIRITS.    &c. 

Applications. 

15,278.  Porteus.     Treatment    of     malt     for     mashing 
purposes.     .June  30. 

15.407.   Moritz.     Brewing.     July  1. 

15,499.  Hewitt.     Alcoholic   fermentation.     July   2. 


XVIII.— FOODS  ;   SANITATION,  WATER 
PURIFICATION;     .\ND   DISINFECTANTS. 

(.4.) — Foods. 

Applications. 

14.998.  Kunick.  Reconstitution  of  dried  milk  or  creai 
to  the  lifiuid  .state.     June  28. 

15,028.  Browning  and  Golder.  Machinery  for  th 
manufacture  of  casein.     .June  28. 

Hi.  1.33.  Loring.  Treatment  of  flour.  [Addition  i 
No.  12,780  of  1908.]     July  10. 

Complete  Specifications  Accepted. 

14,249  (1908).  Slavoff.  Prt-paration  of  eoaguUte 
milk.     July  14. 

15,474  (MXm).   Quinc.     Cereal    products.     July    14. 

(B.) — Sanitation;    Water  Purification. 

Application. 

I.|>.079.  Hogermann  and  Wellcnsick.  CTarifying  an 
utilising  municipal  and  industrial  water,  particuUrl 
waste  water.     June  28, 


XIX.— PAPER,    PASTEBOARD,  4c. 
Applications. 

Manufacture      of     oelld 

Manufacture      of     eelluloc 

for    coating    or    prinlu 


1 


15,190.  Brandenberger. 
films.*     June  29. 

15.281.   Brandenberger. 
films.*     June  ,30. 

15,30(i.   Lilienfeld.     Process 
with  viscose.     June  30. 

l.'),5.55.  .Mcister,  Lucius,  und  Bruning.  Mantifactuno 
the  paper  machine  of  pai)er  having  i-clief-like  eflee 
[Addition  to  No.  10,529  of  1908.  Ger.  Appl.,  July  » 
1908.1*     ■lul.V  3.  ii    •        } 

15,855.  Bloxam  (Chem.  Fabr.  Grieshcim-EIektron 
Manufacture  of  cclluloid-likc  products.*     July  7. 

Complete  Specifications  .\ccepted. 

13,994  (1908).  Franz.     Treatment    of    peat    fibre   ar 
its  manufacture  into  paper  and  cardboard.     July  14. 
14,143  (1908).  Lecoeur.     See  under  V. 


XX.— FINE  CHEMICALS.  ALKALOIDS. 

ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

15,303.  Cross.  Manufacture  of  cbloramine  derivativ. 
June  30. 

15,525.  Wellcome  and  Barger.  Manufacture  of 
therapeutic  compound.     .July  3. 

15,52(1.  Wellcome  and  Barger.  Manufacture  of 
physiologically  active  base.     July  3. 

15,.552.  Rose  and  Siddall.  Rotary  machine  for  eitr«. 
ing  essential  oils  from  limes,  lemons,  bergamota.  >* 
July  3.  B        "• 

Complete  Specifications  Accepted. 

24,742  (1908).  Gloystcin.  Manufacture  of  conoentnit 
tob«K;co  extract.     Julv  14. 

27,038  (1908).  KnoU  und  Co.  Pharmaccuu. 
preparations.     July  14. 


XXII.— EXPLOSIVES,   MATCHES,   &c. 

Application. 

I5,.3fi3.  Quick.     Smokeless    propellants    for    gtini 
large  calibre.     .Iiily  1. 

Complete  Specification  Accepted. 

12,506  (1909).  Kilburn  (Piei>er).     Explosives.    July  I 
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Official  Notice. 

'TEENATIONAL  EXHIBITION.   BRUSSELS.    1910. 
CHE.MICAL   TRADES    EXHIBIT. 

The  system  devised  for  exhibiting  chemical   products 

St.   Louis  in    1904.   will   be  followed  at  Brussels;    it 

(j.bles  every  exhibitor  to  see  in  his  own  country,  and 

forehand,  how  the  goods  will  be  shown  ;   it  supplies  him 

1h  evidence  that  they  are  so  shown  ;  and  will  relieve 
.1  of  all  responsibility  for  their  transport,  installation. 
.1  jiresentation  to  the  jury  of  awards.  This  will  be 
.  \c  for  a  comparatively  small  addition  /tro  rata  to  the 
loral  charge  for  space  ('see  this  .1..  .July  1.5.  1909.  p.  68-1). 
e  method  of  installation  at  St.  Loui.s  was  as  follows  : — • 
each  ease  a  model  was  made  of  the  showcase,  with 
rniund  plan  of  its  shelves ;  and  the  specimens  to  be 
«n  were  arranged  in  this  model  showcase  in  London 
the  exhibitor's  satisfaction.  A  photograph  of  the 
(libit  was  taken  ;  the  specimens,  the  bottles  they  were 
be  shown  in,  and  the  ground  plan  were  numbered 
respondingly  ;  and,  the  exhibit  being  then  dismantled, 
nuld  be  set  up  again  in  the  same  way.  At  the  Exhibi- 
II,  there  was  a  skilled  man  to  receive  the  goods,  to  transfer 
■lu  from  the  strong  vessels  in  which  they  had  travelled, 
1  to  install  them  in  accordance  with  the  numbered 
iiind-plan.  \  photograph  of  the  exhibit  in  situ 
s  then  taken.  Showcases  will  shortly  be  on  view  at 
■  Exhibitions  Branch  of  the  Board  of  Trade,  Queen 
he's  Chambers,  Westminster,  and  the  same  syst<'m 
I  be  followed  for  the  Chemical  Section  at  Brussels. 
!■  section  will  be  in  charge  of  a  competent  technical 
:  list,  able  to  explain  the  merits  of  the  various  exhibits. 


London  Section. 


t:  .ACTION  OF  SULPHURIC  AND  NITRIC  ACIDS 
IN   THE   NITRATION   OF   CELLULOSE. 

BY  C.    NAPIEK   HAKE   AND   M.iRCnS   BELL. 

(See  this  J.,  May  15,  1909,  pp.  457-464.) 

iilessrs.  Hake  and  Belt,  write  as  follows  in  reply  to 
\:  points  raised  during  the  discussion  : — "  The  term 
lOneering  action,'  used  in  reference  to  the  function  of 
'phurie  aoid  in  nitration  with  mixed  acids,  implies  that 
formation  of  a  compound  of  celhdose  and  sulphuric  acid 
.  necessary  stage  in  the  normal  process  of  nitration  ;  that 
that  the  whole  of  the  cellulose  nitrate  produced  must  be 
lined  by  the  replacement  of  sulphuric  by  nitric  acid. 
e  results  given  in  our  contribution  are  opposed  to  this 
w.  In  Talile  I.,  Section  B,  the  results  indicate  that  when 
■■  proportion  of  sulphuric  acid  in  the  mixture  is  high,  a 
nparatively  large  proportion  of  sulphuric  acid  is 
iubined,  but.  that  as  the  time  of  contact  is  extended, 
':  nitrogen  content  of  the  product  becomes  higher,  the 
iphuric  acid  combined  at  the  same  time  diminishing, 
■w  far  this  alteration  in  the  product  is  due  to  replacement. 
I  how  far  to  solution  of  the  sidpluuic  acid  compound, 
not  clear.  By  varying  the  method  of  preparation. 
'iluits  may  be  obtained  which  have  the  same  com- 
■iilon  as  regards  nitrogen  and  .sul[ihuric  acid  condjinod 
■  le  'iable  \'.),  but  our  later  work  indicates  thai  Uieii' 
'ipeiiies  do  not  carry  this  similarity  further. 
I '  The  fimdaniental  change  which  is  readily  brought  about 
;  the  action  of  sul))huric  acid  on  cellulose  would  suggest 
,*t  a,  nitrate  formed  by  substitution  of  nitric  acid  radicles 
sulphuric  would  be  a  body  totally  distinct  from  a 
'rate  formed  by  direct  nitration,  and  our  experiments 
ve  confirmed  this. 


"  So  far,  then,  is  a  pioneering  action  of  sulphuric  aci<l 
from  being  a  necessary  factor  in  the  production  of  celhdose 
nitrate,  that  any  action  of  this  nature  tends  to  form  a 
d'ucre.nt  compound,  of  inferior  stability,  and,  moreover, 
lowers  the  yield  obtained. 

"  In  rejily  to  Dr.  Robertson's  remarks  as  to  the  relative 
rates  of  esterification  of  nitric  acid  and  sulphuric  acids, 
we  would  point  out  that,  as  shown  in  Table  I.,  a  very 
small  proportion  of  nitric  acid  in  the  nitrating  mixture  is 
sufficient  to  retard  and  largely  to  prevent  esterification  by 
sulphuric  acid,  so  that  even  when  the  proportion  of  sulphuric 
acid  is  10  parts  to  1  part  nitric  (making  the  active  mass  of 
sidphuric  acid  relatively  verj'  high),  the  action  of  nitration 
still  predominates." 


New  York  Section. 


MaiiiKj  held  at  the  ClKmiuls'  Club  on  Ftidiuj,  May  'i\, 
1909. 


DR.  CHAKI.ES  F.  MC  KENNA  IN  THE  CHAlE. 


DETECTION    OF   METHYL   ALCOHOL   IN   ETHYL 
ALCOHOL. 

BY   ANTON    VOEISEK,    PHAR.U. 

That  the  tlctection  of  methyl  alcohol  in  the  presence  of 
ethyl  alcohol  is  not  a  very  simple  matter,  would  appear 
from  the  number  and  variety  of  methods  devised  for  that 
purpose.  Even  the  methods  now  accepted  as  standard 
present  some  difficulties  when  the  task  is  to  detect  small 
amounts,  say  two  per  cent,  or  less.  When  the  quantity 
of  the  sample  available  happens  to  be  limited  the  detection 
of  small  amounts  is  almost  impossible. 

Before  the  methods  of  purification  of  wood  spirit 
were  ])erfected,  the  detection  of  acetone,  which  always 
accompanied  methyl  alcohol,  was  practised  and  regarded 
as  sufficient  evidence  of  the  presence  of  methyl  alcohol. 
Other  methods  for  the  detection  of  methyl  alcohol  since 
devised  may  be,  for  convenience,  divided  into  three  groups. 

1.  Physical  methods. — In  a  method  originated  by  Due- 
laux,  the  surface  tension  of  theliquid  is  measured,  and  from 
the  value  obtained,  the  calculation  of  the  proportion  of  the 
two  alcohols  made.  Leach  and  Lythgoe  (i)  employed  an 
immersion  refractometer.  there  being  an  observed  diSer- 
ence  of  83'4°  between  the  two  alcohols  of  9)  per  cent. 
strength.  A.  Lam  (■■^)  bases  his  method  on  the  difference 
in  specific  gravities  of  methyl  and  ethyl  iodides.  Separa- 
tion of  a  compound  of  methyl  alcohol  with  calcium 
chloride  has  also  been  practised. 

2.  Esterification. — The  production  of  methyl  sali- 
cylate, which  has  a  characteristic  odour,  is  well-known, 
but  unsuitable  for  small  amounts.  Conversion  into  methyl 
oxalate  and  separation  of  this  compound  was  devised  liy 
Hager.  Here  may  be  also  included  the  method  of  Ridie 
and  Bardy  (3).  in  which  methyl  iodide,  dimcthylaniline 
and    methyl    \iolet  are   successively   formed. 

3.  OxidiUiou  methods. — These  are  the  more  numerous. 
Commonly,  the  products  of  oxidation,  giving  characteristic 
reactions,  are  tested,  though  the  amount  of  carbon 
dioxide  produced  lias  served  to  indicate  the  presence  or 
absence  of  methyl  alcohol. 

As  oxidising  agints,  the  peroxides,  permanganates, 
clilorates  with  hydrochloric  acid,  bichromate-sulphuric 
acid  mixture,  chlorine,  bromine,  hyiiochlorites.  mercuric 
oxide,  hot  copper  oxide,  and  others  have  been  used. 
Out  of  these,  the  bichromate-sulphuric  acid  mixture, 
permanganate,  and  hot  copper  oxide  (on  copper  spiral 
or   gauze)    are    chiefly    employed. 
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(a.)  Hot  copper  oxidt  was  first  used  for  this  purpose  by 
Mulliken  and  iScviddcr  (*)  who  state  that  1  in  a  and  pven  10 
parts  of  methyl  in  ethyl  alcohol  may  l)e  thus  detected, 
but  that  methyl  esters,  if  present,  give  a  reaction  for 
formaldehyde.  They  niodilied  and  improved  their 
method  (S)  in  respect  to  testing  for  formaldehyde  with 
resorcinol.  This  methoil.  modified  by  S.  I*.  Sadtler  («) 
was  adopted  by  the  I'.S.  I'harmacopcciii.  \'1I1.  D.R. 
Acetic  aldehyde  is  boiled  ott'  and  the  liquid  tested  for 
formaldehyde  with  a  weak  solution  of  n-sorcinol  and 
strong  sulphuric  acid.  I'pwards  of  2  per  cent,  may  bo 
ilctccted.  The  observations  of  others  that  ethyl  alcohol 
will,  by  oxidation  with  hot  copper  wire,  yield  some 
formaldehyde,  es{K'ciaUy  when  volatile  impurities  are 
present,  have  been  confirmed  in  experiments  with  this 
method.  After  oxidation  with  hot  coppir  oxide  A.  Ji. 
Prescott  (')  destroyed  thi'  aictic  aldehyde  willi  liydrogcu 
peroxide,  and  tested  for  fornudilehyde  with  an  alkaline 
solution  of  phlorogluein,  as  devised  by  Vanino  (*).  In 
the  copper  spiral  nu  thod  cjf  \j.  J).  Hai;;!!  ("),  the  li<|uid  after 
oxidation  i.s  liltercd.  acetic  aldehyile  removed  by  boiling, 
and  test  made  with  pliloroglucinol  in  a  white  porcelain 
dish.  The  sjvme  colour  was  produced  even  with  pure 
ethyl  alcohol. 

The  copper  spiral  method  was  criticised  by  K.  .landrier 
I'"),  who  found  that  acrolein  reacts  with  resorcinol  like 
formaldehyde,  and  that  traces  of  furfural  will  effectively 
cover  relatively  large  amounts  of  formaldehyde. 
Scuddcr  and  Kiggs  (*')  showed  that  many  organic  com- 
pounds give  formaldehyde  on  oxiilation  with  copper 
spiral,  pronouncing  the  method  unreUablc. 

(6.)  The  potassium  permanganate  method  of  1*.  Cazencuve 
was  modified  by  Habermann  and  Oesterrcieher  (12), 
(he  oxidation  with  A'/ 10  permanganate  being  carried  out 
in  an  alkaline  solution.  Limit,  5  per  cent.  Sangle-Fcrriere 
and  Ciiniasse  C)  oxidised  in  sulphuric  acid  solution 
\vith  a  .saturated  solution  of  permanganate,  neutralised 
the  liquid  and  tested  with  jihloroglucinol.  l''endler  and 
Mannich  (l*)  selected  and  elaborateil  the  permanganate 
method.  They  oxidise  in  sulphuric  acid  solution,  in  the 
cold,  with  the  powdered  salt,  and  test  with  morphinc- 
.sulphuric  acid.  The  method  did  not  give  .satisfaction  with 
distillates  from  spirits,  tinctures,  or  other  aromatic 
jirepa  rations. 

(r.)  The  oxidation  with  the  bichromate-sulphuric  acid 
viixture  originated  with  J.  F.  Miller  (").  Depending  on 
the  concentration  of  the  reagents.  tem]ierature.  and  the 
duration  of  treatment,  methyl  alcohol  will  be  converted 
into  methylal,  formaldehyde,  or,  according  to  Thorpe 
and  Holmes  ('O),  completely  into  carbon  dioxide  and  water. 
A.  Trillat  {*")  says  that  Or>  percent,  of  methyl  alcohol  may 
be  detected  in  absolute  alcohol  by  his  rather  elaborate 
method,  in  which  five-hour  digestion,  two  distillations, 
removal  of  diphenylamine  with  steam,  and  a  treatment 
with  suspended  lead  peroxide  in  acetic  acid  solution  must 
be  made.  He  modified  his  method  for  the  treatment  of 
spirits  and  the  method  was  further  modified  by  J.  Wolff 
('*).  The  time  of  digestion  was  then  shortened  to  1  hour 
in  the  method  of  E.  Voiscnet  i}^),  in  which  the  two  final 
fifths  of  the  slowly  distilled  liquid  arc  tested  with  albumin, 
hydrochloric  acid,  and  nitrous  acid.  Other  aldehydes 
react,  but  their  colour  is  readily  discharged  by  traces  of 
hydrogen  sulphide  or  suljihur  dioxide.  L.  E.  Hinkel  (2") 
called  attention  to  a  rather  peculiar  phcuoraenon,  namely, 
that  if  the  bichromate  mixture  be  dilute  and  heat  applied, 
the  amount  of  formaldehyde  formed  is  exceedingly  small. 
He  adds  that  less  than  5  per  cent,  of  methyl  alcohol  cannot 
be  detected  with  certainty.  In  liis  method  the  last  three- 
fifths  of  the  distillate  are  tested  with  a  solution  of  morphine 
hydrochloride  and  strong  sulj)huric  acid. 

It  was  while  trying  the  three  most  commonly  used 
oxidLsing  agents  that  dirticulties  were  encoinitered.  A 
reaction  for  formaldehyde  was  often  (d>taincd  with  ethyl 
alcohol  alone  or  with  distillates  containing  no  methyl 
alcohol.  Jt  was  not  possible  to  detect  small  amounts  with 
certainty.  Tlie  "  bichromate  "  methods  were  found  to  be 
the  most  i-eliable,  under  certain  conditions,  though,  at 
best,  they  are  neither  simple  nor  rapid. 

Since  the  bichromale-sulphuiic  acid  mixture  w  iU  not  only 
produce  methylal  and  formaldehyde,  but  w  ill  oxidise  methyl 
alcohol  completely  (»•)   to  carbon  dioxide  and  water,  the 


use  of  a  weak  solution  of  chromic  acid  suggested  it«i 
Trials  were  made  with  its  solutions  of  varj-ing  conccnti 
tion  and  without  the  customary  sulphuric  acid.  Tl 
results  were  encouraging.  Digestion  at  (iU°  C.  was  at  fir 
])racti8ed,   but   was  later  found  unnecessary. 

The  mtlhod. — In  the  method  finally  devised,  oxidati> 
is  made  with  a  weak  solution  of  chromic  acid,  free  fr. 
sulphuric  acid.     The  acid  is  mixed  with  a  small  volume 
the  8ami)le  and  the  liquid  at  once  distilled.     The  distilla 
is  tested  for  formaldehv'le. 


\n  air  condenser.      Tlie  nearly  horizontal  f^ertionR 

are   16  ins.    to    181ns.   long;     the   nilddlr.    14  ins. ; 

tubing,  ]  in. 


It  was  thought  that  an  air  condenser  which  <ould  I 
leadily  detached  for  cleaning  could  be  employed.  Tl 
kind,  represented  in  the  figure,  has  servid  this  jmrpe 
admirably.  In  distillation  it  is  held  in  position  liy  nu  > 
of  a  wooden  test  tube  hohler  secured  in  a  small  m 
clamp. 

Of  the  numerous  tests  for  formaldehyde,  the  niodifit 
Hehner's  test  was  selected,  and  when  tised  as  here  directs 
gave  complete  satisfaction.  laqiuds  containing  otli> 
substances  should,  of  course,  be  distilled  direct  or  after 
dilution  with  water.  By  using  another  air  cnnden- 
this  distillation  is  ])erformed  with  expedition,  only  • 
l.*)  driqis  of  the  distillate  being  requiri'd. 

liiiujinis    neided.-  Chromir    ncid    solution,    in    distill) 
water,  containing  0-8  i)er  cent,  of  CiOj,  free  from  sulnhur 
acid.     Albumin    solution. — The    white    of    one   fresh  e( 
is  mixed  with  .50  c.c.  of  distilled  water,  filtered,  and  pr 
served   with  a   few    drops  of  cliluroform.     Ix'ss  -  ■  -  ■ 
on    long    keeping,     .\ldehyde-frce    milk    answei  ■ 
as  well,      ferric  chlorid'  .solution,  containing  0-4  |>ir  1 
of   ferric  chloride  corresponding  to  0-'J5  per  cent,  of  i: 
Sulphuric    ncid,    pure,    concentrated,    and    siK-cially   1: 
from  nitric  and  nitrous  acids.     Pvmice,  in  small  piece 

Procedure. — 0-.5   to    lit   c.c.    of    the    sami)le   of  alook 
or  of  an  alcoholic  distillate  is  placed  in  a  ti  inch  lest  tub 
i  c.c.  of  the  chromic  acid  .solution  added,  anil  the  Oqn 
diluted    with   water   to   4   to  .5  c.c.     Two   or  three  UIK 
pieces  of  the  pumice  are  dropped  in,  the  test  tub©  C0( 
nected    with    the    ccmdenser    (see    figure)    and    the  li'|" 
distilled   into  another  test  tube  by  boiling  briskly  ov 
small  fiame.     When  3  to  4  c.c.  of  the  liquid  have  j»«.- 
over  or  when  only  about  Oo  c.e.  renuiins  behiml   m  li 
first    test    tube,    the    conilenser   is    detached    and    rinse 
with  about   '1  c.c.   of  distilled   water,  into   the  receivii 
test  tube.      To  the  distillate  are  added  :     I  drop  of  fen 
chh^ride  solution,  2  drops  of  albumin  solution,  and  *ft 
mixing,  4  to  5  c.e.  of  the  pure  sulphuric  acid  are  poutt 
itt.  slowly  and  carefully  as  a  layer,  generation  of  mtit 
heat  being  avoided.     The  zone  of  contact  is  then  obser* 
without    disturbing    the    liquids,    ag.'iinsl    a    white   b.. 
ground.     A  sharply  defined,   violet  zone  apjiears  tiia" 
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once  if  the  proportion  of  methyl  alcohol  is  above  5  per 

,  it.     With  smaller  amounts  but  more  than  1  per  cent., 

>  colour  shows   within   one   minute ;     several   minutes 

11  be  required  for  the  colour  to  appear  with  less  than 

ter  cent,  of  methyl  alcohol.     Pure  ethyl  alcohol,  treated 

this  manner,  gives  no  colour.     When  organic  impurities 

her  than   methyl   alcohol)   are   present    wliich   cannot 

removed,  a  yellow  to  reddish  colour  is  often  obtained, 

t  not  violet.     The  violet  colour  is  intensified  on  standing 

warming,  so  that  the  entire  liquid  becomes  coloured 

)let  to  lavender  if  the  test  tube  be  placed  in  boiling 

ter  for  some  time.     Dihition  with  water  will  diminish 

!  intensity   of   the   colour,    which   is   not   affected    by 

•cerin  or  50  per  cent,   sulphuric  acid. 

Albumin  in    strong  solutions  gives  with    concentrated 

phuric   acid   a   variety   of   colour   reactions.     It   must 

t  be  used  in  excess,  and  only  traces  of  ferric  chloride 

3uld  be  added  to  obtain  perfect  blank  tests.     Various 

Tic    salts    have    been    recommended,    but    trials    have 

wn  the  chloride   to   be   the   best  suited.     This  is  in 

'  inent    with    the    conclusions    of    Shrewsbury    (2^). 

.')  drops  will  be  found  a  sufficient  quantity  of  milk 

the   test.     Commercial    sulphuric    acid,    as   used    by 

|-hner    {-^)     was    found    unsuitable ;     the    acid    which 

ippened   to    be    tried    gave    no   reaction    with   a    weak 

l-maldehyde  solution,  with  which  a  pure  acid  reacted. 

1  investigation  showed  that  traces  of  nitric  or  nitrous 

I    will   affect   the   reaction   to   a   marked   degree   and 

it  in  larger  amounts  the  acids  will  prevent  the  reaction 

lively.     The  other  impurities  of  commercial  sulphuric 

id,  arsenic,  selenium,  lead,  and  sulphur  dioxide  showed 

marked  influence  on  the  reaction. 

I  iidei-  the  conditions  here  described,  it   was  possible 

I'tect  as  little  as  0-001  grm.  of  methyl  alcohol  in  I  c.c. 

lie  ethyl  compound.     Experiments  were  made   with 

mlic  solutions  of  chloroform,  chloral  hydrate,  acetone, 

mphor,  phenol,  resorcinol,  methyl  salicylate  ;    tinctures 

imica,  ginger,  benzoin  ;   soap  and  chloroform  liniments, 

ih   negative   results.     A    good    reaction    was   obtained 

each  case  when   1  drop  of  a    10    per    cent,   alcoholic 

ution    of    methyl    alcohol     was    added.       A    notably 

■ierent    behaviour    was    observed  with    benzaldehyde, 

'lioh,  when  treated,  gave  a  green- blue  zone  ;   on  warming, 

■  entire  liquid  acquired   an  indigo-blue   colour. 

'  nnclusion. — If   the   described   method   has   any   merit 

advantages     they     would    seem    to    consist    of    the 

lowing  : — 

I.  The  use  of  a  small  quantity  of  the  sample  (0-1  c.c. 
1  per  cent,  methyl  alcohol  gave  a  good  reaction),  other 
ts  requiring  10  to  50  c.c. 
,j2.  Simplicity    and    ease    of    execution.       No    special 
Iparatus  is  required. 

'3.  Rapidity  ;  10  to  15  min.  in  all  being  consumed, 
ich  time  is  thus  saved  when  a  number  of  tests  is  made. 
4.  Detection  of  smaU  quantities,  0001  grm.,  and  even 

It  is  hoped  that  the  method  will  be  found  useful  and 
It  it  may  be  modified  to  become  of  value  for  quan- 
ative  determination  of  methyl  alcohol. 
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THE  CHEMICAL  SCHEDULE  AND  THE  TARIFF. 

BY  R.   W.   MOORp. 

(Jwing  to  the  somewhat  superficial  comments  often 
appearing  in  public  print  regarding  the  manner  in  which 
tariffs  are  framed,  the  idea  prevails  in  some  quarters  that 
the  tariff  law  is  the  result  of  incomplete  consideration  of 
the  needs  of  the  country  and  scanty  information  regarding 
the  merchandise  on  which  duty  is  levied  or  which  is  free 
of  duty.  Nothing  could  be  further  from  the  truth ; 
and  it  is  only  just  to  our  representatives  in  Congress  and 
in  the  Senate  to  point  not. only  to  the  immense  volume 
of  facts  which  they  have  at  their  command,  but  the 
masterly  manner  in  which  conflicting  statements  are 
weighed  and  sound  and  logical  conclusions  arrived  at. 

The  present  reNision  of  the  Dingley  tariff  was  under- 
taken by  the  Ways  and  Means  Committee  of  the  House 
early  in  the  summer  of  1908.  Under  the  supervision  of  the 
Clerk,  Mr.  Wm.  K.  Payne,  a  most  thorough  and  pains- 
taking quarto  volume  of  nearly  1000  pages  was  prepared, 
with  the  modest  title  "  Notes  on  Tariff  Revision," 
in  which  each  paragraph  of  the  tariff  of  1897  was 
separately  considered,  and  in  a  parallel  column  such 
changes  in  the  wording  of  the  law  were  given  in  italics 
as  were  deemed  necessary  for  its  proper  enforcement. 
No  rates  of  duty  were  given,  this  being  very  properly 
left  for  Congress  to  determine.  A  skeleton  tariff  was  then 
prepared,  in  which  the  weak  points  of  the  present  law 
were  noted  and  suggestions  made  to  remedy  the  defects. 
In  addition  to  this,  under  each  paragraph  a  brief  descrip- 
tion of  the  goods  was  given  with  statements  showing  the 
amount  imported  per  annum,  the  amount  of  duty  paid, 
and  decisions  and  interpretations  given  to  the  particular 
paragraph  of  the  law  by  the  Board  of  General  Appraisers 
and  the  United  States  courts.  To  prepare  this  volume 
almost  every  department  of  the  Government  was  con- 
sulted, while  in  the  chemical  schedule  use  was  made  of 
such  authorities  as  the  U.S.  Dispensatory  and  Phar- 
macopoeia, Watts,  Allen,  Thorpe,  Lunge,  Redwood. 
Remsen,  and  many  others.  The  amount  of  information 
thus  obtained  was  certainly  gieat,  and  derived  an  added 
value  from  its  orderly  arrangement  and  availability. 

With  this  work  as  a  basis,  the  Committee  on  Ways  and 
Means  held  extended  hearings  on  the  chemical  schedule 
and  reviewed  numerous  briefs,  most  of  which  were  published 
in  a  large  volume.  Anyone  who  has  attempted  to  digest  this 
book  will  at  once  see  the  great  labour  involved  in  recon- 
ciling the  statements  of  so  many  conflicting  interests,  but  it 
must  be  remembered  that  the  members  of  the  Committee 
are  active  and  practical  men  of  affairs  and  capable  of 
weighing  evidence.  As  to  how  many  times  the  chemical 
schedule  of  the  tariff  bill  was  taken  up  and  considered 
only  the  members  of  the  Committee  know.  In  my  official 
capacity,  I  was  present  at  three  separate  considerations 
by  the  Ways  and  Means  Committee  of  the  chemical 
schedule,  where  each  item  was  minutely  explained,  the 
volume  of  imports  under  the  present  law  noted,  and  state- 
ments regarding  the  effect  of  raising  or  lowering  the  rates 
of  the  Dingley  law  discussed.  There  was  no  haste,  but 
the  greatest  deliberation,  and  when  facts  were  wanting. 
time  was  taken  to  secure  them.  The  discussions  were 
pointed,  intelligent,  and  indicated,  especially  on  the  part 
of  the  Chairman  of  the  Committee,  an  astonishing  grasp 
of  the  infinite  detail  of  a  tariff  bill. 

When  the  Committee  on  Ways  and  Means  reported  to 
the  House,  their  work  came  under  lire,  as  was  to  be 
expected.  Many  amendments  were  adopted,  but  in  the 
main  the  chemical  schi-dule  remained  as  reported.  Little 
or  no  change  was  here  made  in  the  wording,  which  had 
been  particularly  considered  by  the  Committee  with  the 
view  of  making  each  paragraph  clear  and  distinct  in 
meaning.  It  is" not  too  much  to  say  that  the  chcnucnl 
schedule  in  this  respect  compares  very  favourably  with 
the  other  schedules.  Loose  designations  and  descriptions 
have  been  avoided  and  clear  and  definite  terms  employed. 
Assistance  to  attain  this  end  was  given  by  both  chemists 
and  lawyers.  It  is  not  realised  as  fully  as  it  should  be 
that  the  definite  quality  of  a  tariff  schedule  is  of  immense 
importance,  both  to  the  importer  pa>nng  duty  and  to  the 
manufacturer  seeking  protection.  An  indefimte  low  rate 
plus  a  lawsuit  will  often  make  the  goods  cost  more  to  land 
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than  a  higher  definite  rate,  while  a  loosely  drawn  provision 
will  allow  the  admission  at  a  low  rate  of  goods  similar  in 
character  to  others  bearing  a  liigher  rate.  Thus  zinc  in 
pigs,  under  the  Dingley  tariff,  pays  lA  e.  jier  lb.,  but 
zinc  dust  is  allowed  to  enter  free  of  duty  as  a 
crude  substance  used  in  dyeing.  Oxide  of  cobalt 
pays  25  c.  per  lb.  duty,  but  n  cobalt  ceramic  colour, 
worth  about  the  same  price,  it  containing  lead, 
is  entered  at  but  o  c.  )x?r  lb.  duty,  under  a  too  general 
paragraph  designed  to  cover  lead  vermilions.  The  latter 
case  18  still,  however,  before  the  United  Stales  courts,  and 
may  result  in  estabUshinc  the  higher  and  more  uniform  rale. 

The  treatment  of  the  (■liemical  schedule  in  the  Senate  was 
naturally  very  similar  to  that  of  the  House,  though  even 
mure  attentiiui  was  given  to  the  administrative  feature  of 
the.  bill.  Particular  inquiry  wasdirected  to  thee.xact  mean- 
ing of  the  chemical  terms  used.  Public  hearings  were  not 
ln^ld  by  the  Senate  iMnnnce  t'onimittee,  ehielly  on  account 
of  the  amount  of  time  consumed  by  those  representing 
v.irio\is  intiMcsts  when  aildrcssing  the  Conimittce,  but 
variiin-i  re|iresentative  nu'ii  were  consulted,  among  them 
several  members  of  the  Board  of  General  A|)praisers  for 
the  administrative  features.  Treasury  officials,  and  many 
examiners  from  the  New  York  .Appraisers'  Office,  who  are 
personally  familiar  with  the  great  variety  of  goods  imported 
at  this  jjort.  Further,  several  representative  chemical 
manufacturers  had  an  ojiportunity  to  be  heard,  and  a 
large  inimber  of  written  statements  from  chemical  manu- 
facturers and  importers  were  recei\'ed  and  considered. 
Practically  a  new  bill  was  drawn  by  the  Senate  Finance 
t'ommittec.  \ising  the  House  bill  as  a  basis,  as  the  House 
Bill  had  used  the  Pingley  Tariff  Act.  On  its  j)reseutation 
to  the  Senate  it  was  subjected  to  severe  attack,  though 
little  of  this  was  specially  directed  against  the  chemical 
schedule.  It  was  claimed  by  its  opiioncnts  that  the 
bill  contained  many  "  jokers  "  or  obscure  (U'ovisions  by 
which  rates  were  rai.sed  though  ajiparently  lowered.  No 
''  jokers  "  were  found  in  the  chemical  schedule,  which 
passed  thro\igh  the  contest  in  praeticallj"  the  form  reported 
by  the  Committee. 

An  ideal  taritl  from  an  administrative  standpoint  is  one 
that  is  framed  in  such  a  manner  as  to  be  clear  and  easy  of 
interpretation.  Ijitigation  is  expensi\'e  and  interferes 
with  commerce.  .\  cleai-  and  delinite  rate  is  satisfactory 
to  all.  A  careful  perusal  of  both  the  House  and  Senate 
bills  will  .show  that  much  has  been  accomi)lished  in  this 
direition.  The  searching  criticism  of  the  Senate  bill, 
which  is  now  under  wa^',  will  doubtless  result  in  further 
improvement  of  the  measure,  and  it  is  well  that  it  should 
be  seaiching,  for  whatever  weak  points  are  discovered 
and  remedied  will  add  to  the  real  strength  of  the  law 
when  further  tested  in  the  c<nirts. 

The  rates  of  rluty  of  the  House  and  Senate  bills  are 
still  under  consideiation.  and  any  attempt  to  consider 
their  bearings  on  chemical  industry  would  have  but  a 
tem|ii>iary  value.  In  ijeneral  there  was  a  substantial 
reduction  in  the  House  bill  anil  a  lendency  towards 
pirtially  restoriuL'  the  Dingley  rates  in  the  Senate  bill. 
The  final  I'csults  promise  to  be  close  to  a  middle  course 
witli  a  leaning  towards  the  lower  I'ates.  The  enornuuis 
dithculty  of  enacting  a  tarilT  bill  must  be  noted.  \Vhen 
it  is  considered  that  everything  that  is  capable  of  impor- 
tation must  be  jHovided  for.  and  in  such  a  manner  as  to 
bear  a  pro|K^r  relation  to  everything  else,  that  arguments 
pro  and  co7i  arc  submitted  in  countless  number,  and  tliat 
the  revenue-producing  feature  m\nl  be  kept  continually  in 
mind,  the  magnitude  of  the  task  can  be  seen.  Courts 
listen  to  iirguments  respecting  one  kind  of  merchandise  at 
a  time,  but  the  Committees  of  Congress  consider  whole 
schedules  of  the  tariff  in  a  day.  T\\e  statements  of 
.attorneys  must  he  presented  to  the  court  in  proj)er  form  ; 
the  Cnniniittee  hear  and  read  st.itenients  of  all  kinds  and 
practically  at  all  limes.  To  brim;  an  orderly  law  from  Ibis 
chaos  rei|uires  gieat  clearness  of  mind  and  grasp  of  delail. 
Not  c\en  a  iteifeet  law  wouM  escape  violent  criticism. 
and  sati>^fa<toiy  though  it  might  be  in  jirinclple,  it  would 
ho  years  before  its  character  could  be  fully  appreciated. 
It  is  highly  probable  that  the  manner  of  framing  the  tariff 
law,  though  subject  to  the  most  hostile  criticism,  is  as 
good  as  is  provided  for  under  our  laws,  and  that  the 
1  >mpronnses  which  are  so  unfavourably  regarded  Iiave  as 


much  wisdom  in  them  as  many  of  the  court  decisions  whic 
are  received  with  universal  respect.  A  body  of  lawyc 
would  ])robahly  draw  a  hill  that  no  body  of  officials  con 
administer  without  calling  in  one  or  more  lawyers  at  cvci 
step  and  causing  a  vast  amount  of  uncertainty  an<l  lit 
gation.  A  body  of  (iovernmeiit  olfieials  would  iirohali 
draw  a  bill  that  would  win  every  case  that  the  tJoven 
iticnt  had  ever  lost.  A  body  of  s|>ecialists  woidd  driiw 
law  in  which  the  lawyers  would  find  more  loopholes  iIm 
law.  A  body  of  manufacturers  would  probably  dra» 
bill  that  would  finish  for  all  time  the  ultimate  <»tnsunn 
while  the  bill  drawn  by  a  boily  of  chemists  and  ex|»'i 
would  jii'obably  not  be  written  in  the  Knglish  lanimiw 
and  wonlil  be  scnnewhat  greater  in  volume  than  Wclwlci 
Unabridged  Dielionar^' ;  but  mix  all  the  foreg(ting  logelti' 
and  something  of  value  would  result.  Kepeat  this  proi . 
.several  times  and  u  workable  tariff  wmild  Ih)  oblaim 
but  at  an  cxiwnditure  of  time  which  would  bo  Iwyeu 
forecast. 

The  often  suggested  remedy,  that  of  a  toriflf  cominissioi 
may  or  may  not  be  the  solution.     The  success  nf  con 
missioiLs  is  not  on  the  whole  Mattering.     Any  tarifl  In 
must  reijrc^ent  a  consensus  of  opinion,  the  wider  the  Wli 
A  commission  can  hardly  do  this.     It  is  prone  to  proc 
in  its  own  way,   which   may   be  laborious  and  seieiii 
and  yet  fail  of  its  end.     The  complex  nature  of  tho  prob'. 
is    tiie    chief    difficulty.     The    lawyer.    ex[)eit,    Custi 
official,   chemist,   and   economist  should   all   be  felt  in 
tariff.     Information    is    not    lacking.     The    Govcrnnii; 
possesses    to-day    in    the    Treasury,    State,    Agriciiltun 
and  Commerce  and  Labour  Departments  a  colossal  ma- 
of  facts  on  almost  every  item  of  the  tariff.    \\  hat  is  need' 
in  my  O])inion,  is  tho  proper  and  orderly  arrangement 
these  facts  by  a  body  of  men  whose  conclusions  won' 
amount  to  demonstraiions  in  order  that  Congress,  whe 
exercising  its  legal  functions  in  enacting  a  tariff,  shoul 
be  able  to  obtain  the  whole  truth  on  each  and  every  item 


UTILISATION  OF  MAGNESIA  IN  THE  I'KKPAi!.' 
TION    OF    OILS    IN    POWDER    FORM. 

BY    OTTO    11.    M.\Y. 

In  magnesia  has  been  found  a  substance  with  whu 
castor  oil  may  be  nii.xed,  without  in  the  least  affoctin 
its  ]iroperties.  The  castor  oil  magnesia  ]H)wder  conUii 
.")0  per  cent,  of  the  oil.  and  is  stable,  tasteless,  odour! 
readily  taken,  and  well  borne.  Its  therapeutical  effic 
is  as  great  as  the  same  dose  of  pure  castor  oil.  and  li' 
magnesia  contributes  its  own  ijiojicrties  to  the  |>owdc 
The  use  of  magnesia  as  an  excipient  to  convert  liqoic! 
into  dry  or  sciui-dry  substances  is  not  new.  Tho  U.f 
Pharmacopoeia  of  18!H1  contains  a  preparation — th 
inngiii  cofxiibde — which  was  iireparcd  by  healing  magnesii 
water,  and  copaiba  balsam  until  a  jilastic  ma.ss  w« 
obtained.  On  using  nuuc  magnesia  than  the  formul 
asks  f(U'  a  copaiba  powder  would  result.  It  is  fiirtbei 
more  known  thai  with  glycerin,  sugar,  and  slant 
magnesia  forms  solid  masses,  which  can  bo  ri'diiccd 
powder.  In  all  these  eases,  however,  the  nmgni 
combines  chcmiially  with  the  substances  with  whit 
it  is  mixed.  In  the  castor  oil  powder  the  oil  is  in  n 
way  changed,  that  is  to  say,  castor  oil  |K)wder  is  not 
magnesia  soap  of  castor  oil.  No  glycerin  or  frr 
fatly  acids  (except  those  |ueseut  in  the  origini 
oil)  Can  be  fiuind.  as  would  be  the  ca,so  if  aapon 
licalion  had  taken  place.  On  ext raiting  the  castor  o 
powder  with  ether  in  the  Soxhiet  apparatus  from  90  t 
!)8  per  cent,  of  the  entire  fat  content  may  be  rocoTWet 
i  The  fact  that  not  all  of  the  oil  is  thus  extracted  at  firs 
gave  rise  to  the  lliongbl  ihal  at  least  a  pari  of  the  ii 
was  ^a|loluliecl.  To  selllc  Ibis  i|ijesliiiii  the  |Mnrdi 
was  nildicd  n|i  with  water  and  enuugb  hydrochlorie  aii 
added  to  decompose  the  magnesia.  The  resultant  liqui 
was  then  shaken  out  with  ether.  In  this  way  all  the  o 
'  incorporated  was  recovered.  The  examination  of  tl 
]  oil  extracted  in  the  Soxhlel  apparatus  or  extracted  »fl< 
decomposition  of  the  )iowder  with  acid  diffcn-d  onl 
in  the  one  i)oint.  that  the  acid  value  of  the  former  »a 
zero  ;    all  other  constants  were  the  same  as  tho.se  of  Ih 
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.  ginal  oil.  On  mixing  the  castor  oil  with  magnesia, 
3  free  fatty  acids  present  in   the  oil   are   neutralised, 

ming  minute  quantities  of  magnesia  soap,  which  acts 
a  kind  of  catalytic  agent,  emulsifjnng  the  balance  of  the 
and  distributing  it  very  thoroughly.  On  drying 
3  paste  formed  by  mixing  castor  oil,  magnesia, 
d  water,  the  oil  globules  do  not  unite  again,  but  remain 
the  state  of  the  original  fine  subdivision.  On  examining 
e  powder  under  the  microscope  with  a  magnification 
450,  very  few  fat  globules  can  be  observed,  almost 
■  entire  amoiint  of  oil  having  been  absorbed  so  firmly 
it  no  oil  scjiarates  out  when  the  powder  is  mixed  with 
t  or  cold  water  and  allowed  to  stand. 


IMr.  D.  T.  Atkiss  (of  Messrs.  Eimer  and  Amend), 
iscribed  the  working  of  the  new  Emerson  bomb  calori- 
ter,  giving  figures  showing  its  efficiency  as  compared 
th  the  standard  Mahler  bomb  calorimeter.  He  also 
plained  the  working  of  the  Banies  tele])hone  pyrometer, 
,th  with  the  galvanometer  and  telejihone  receiver, 
■lioating  its  advantages  over  some  similar  pyrometers. 
I,-  Wanner  pyrometer  was  also  shown. 
A  further  exhibit  consisted  of  a  collection  of  fused 
t.a  ware,  including  dishes,  muffles,  tubing,  and  other 
joratory  ajjpliances.  and  al.so  a  variety  of  fused  alumina 
.,re,  such  as  muffles,  crucibles,  combustion  bulbs,  tiles, 
bing,  &c.,  which  are  recommended  for  metallurgical 
id  other  high  temperature  experiments. 
Other  exhibits  were  a  Williams  modified  Wcstphal 
pcific  gravity  balance  for  liipiids  and  solids,  and  a  new 
iphite  rotating  cathode  for  the  rapid  electrolytic 
termination  of  metals. 


Sydney  Section. 


li'Hng  held  at  Sydney  on   Wednesdni/,  Mny  12,   1909. 
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A   RAPID    AND    ACCURATE    METHOD    OF 
ESTIMATING    IRON    IN    IRON    ORES. 

IIV    J.    .S.    M.\CLAUEIN.    D..SC..    AND    W.    DONOVAN.    M.SC. 

.Anyone  who  has  had  experience  in  the  estimation  of 
n  in  magnetites  and  ha-matites  must  have  frequently 
ind  difficulty  in  getting  the  iron  into  solution  within 
reasonable  time.  Such  difficulties  led  one  of  us  to 
bject  the  ore  to  a  preliminary  heating  in  hydrogen 
coal  gas.  The  iron  could  then  be  readily  dissolved 
hydrochloric  acid,  rediiced  by  stannous  chloride,  and 
iniated  volumetrically.  In  these  estimations,  however, 
•  tassiun  permanganate  could  not  be  used  if  really 
(Curate  results  were  required,  owing  to  the  disturbing 
cct  of  hydrochloric  acid,  and  consequently  it  was 
cessary  to  employ  the  bichromate  mclliod.  which  has 
e  serious  defect  of  requiring  an  external  indicator, 
icae  defects  have  been  entirely  removed  by  modifying 
f  process,  which  is  now  carried  out  in  the  following 
inner. 
.\  weighed  quantity  of  finely  ground  ore  is  introduced 

0  a  hard  glass  bulb  tube  by  means  of  a  small  copper 
jop  (made  of  thick  copper  foil  bent  into  the  desired 
ape  and  soldered  to  a  stout  piece  of  copjicr  wire). 
rks,  carrying  narrow  glass  tubes,  are  then  fitted  into 

■  ends  of  the  tube.  Should  the  ore  contain  organic 
itter,  air  is  drawn  through  the  tube  by  means  of  a 
(T  pump  or  aspirator,  and  the  bulb  heated  to  redness 

■  a  few  minutes,  being  gently  rotated  backwards  and 
wards  during  the  heating.     It  is  then  allowed  to  cool. 

■  air  mrrent  stopped,  and  a  stream  of  hydrogen  or 
il  gas  substituted.  This  is  lighted  at  the  exit  end 
the  small  glass  tube.     Should  hydrogen  be  used,  the 

|be  may  be  prevented  from  closing  up  by  the  use  of  a 
•itinum  tip,  made  by  roUing  a  small  strip  of  platinum 

1  round  the  end  of  the  tube.  After  heating  for  from 
to  30  mltiutes,  afccbrding  to  the  nature  of  the  orei  the 


tube  is  allowed  to  cool,  the  stream  of  hydrogen  or. coal 
gas  shut  off,  and  the  reduced  ore  shaken  into  a  fiask 
containing  one  or  two  grams  of  sodium  bicarbonate 
and  a  little  water.  Any  ore  remaining  in  the  tube  is 
washed  into  the  fiask  with  dilute  sulphuric  acid.  By 
this  means  sufficient  carbon  dioxide  is  evolved  to  fill 
the  flask,  and  so  prevent  oxidation  of  the  iron.  In  order 
to  s,tiU  further  guard  against  oxidation,  the  flask  is  closed 
by  a  rubber  cork  carrying  a  short  exit  tube  and  an  inlet 
tube  which  dips  beneath  the  surface  of  the  solution  in 
the  fiask,  through  which  a  steady  stream  of  carbon  dioxide 
is  allowed  to  fiow  from  a  Ki])p  apparatus.  The  flask  is 
then  heated,  and  the  solution  boiled  for  from  ■>  to 
20  minutes,  according  to  the  ease  with  which  the  iron 
dissolves.  This  operation  requires  little  or  no  attention, 
and  can  be  carried  out  while  another  sample  is  being 
heated  in  the  bulb  tube.  When  all  the  iron  is  dissolved, 
the  solution  is  allowed  to  cool  in  the  air.  or  more  rapidly 
by  clo.sing  the  exit  tube  with  the  finger  and  allowing  water 
to  flow  over  the  outside  of  the  fiask.  the  carbon  dioxide 
ajjparatus  being  still,  of  course,  attached.  It  only 
remains  to  shut  off  the  carbon  dioxide,  remove  the  cork 
from  the  flask,  wash  the  tubes  with  a  little  water,  and 
titrate   the   solution   with   potassium    permanganate. 

This  process  gives  very  constant  results,  duplicate 
determinations  agreeing  excellently.  Thus,  in  estimating 
the  iron  in  .55  samples  of  limonite.  the  greatest  difference 
in  the  duplicate  determinations,  which  were  made  quite 
independently  of  one  another,  was  0-22  per  cent,  of  iron, 
and  the  average  difference  only  0-09  per  cent.  In  many 
of  these  determinations,  after  titrating  with  perman- 
ganate, the  solution  was  reduced  with  sulphuretted 
hydrogen,  the  excess  of  this  gas  being  removed  by  passing 
carbon  dioxide  through  the  boiling  solution  (Hillebrand's 
method).  The  iron  so  reduced  was  then  estimated  by 
titration  with  ])crnianganate.  and  in  every  case  the 
result  so  found  agreed  closely  with  that  previously 
found  by  our  method.  This  agreement  shows  that  the 
whole  of  the  iron  dissolved  out  of  the  reduced  ore  goes 
into  solution  as  a  ferrous  salt,  and  is  therefore  estimated 
in  the  subsequent  titration.  Moreover,  the  residues 
contained  no  iron.  This  was  proved  by  fusing  with 
sodium  and  potassium  carbonates,  and  testing  for  iron. 

We  had  thus  conclusive  proof  of  the  accuracy  of  our 
results,  but  for  the  sake  of  comparison  with  other  methods, 
the  following  determinations  on  five  limonites  were  made. 
The  results  given  under  A  are  by  our  method.  Those 
under  B  were  determined  by  dissolving  in  hydrochloric 
acid  and  stannous  chloride,  adding  mercuric  chloride  to 
remove  the  excess  of  stannous  chloride,  phosphoric  acid 
and  manganese  sulphate  to  improve  the  conditions  for 
titration,  and  finally  titrating  with  permanganate.  In 
column  C  of  the  table,  the  results  were  obtained  by 
dissolving  in  hydrochloric  acid,  reducing  with  lead  and 
copper  sulphate,  and  titrating  with  potassium  bichromate. 

The  results  are  percentages  of  iron. 


A. 

B. 

Difference 
from  A. 

C. 

Difference 
from  A. 

44-03 
49-21 
36-57 
26-73 
35-52 

43-13 
49-06 
38-99 
26-46 
35-97 

—0-90 
—0-15 
-)-0-42 
—0-27 
^>0-45 

43-42 
49-29 
36-66 
26-78 
36-02 

—0-61 
+  0-08 
+  0-09 
-t-0-05 
•fO-50 

Mean  diff.  from 

A.  —0-09 

Mean  diff.  froi 

nA.-fO-02 

The  titration  in  the  case  of  B  is  not  nearly  so  satis- 
factory as  in  A,  owing  to  the  presence  of  a  large  amount 
of  precipitate,  which  somewhat  masks  the  ending. 
Duplicates  by  this  method  differ  to  a  much  greater  extent 
than  do  those  by  the  A  method.  In  making  determina- 
tions by  method  C  the  solution  of  the  ore  is  very  slow  — 
sometimes  taking  hours  to  accomplish,  and,  owing  to 
the  necessity  for  an  external  indicator,  the  titration  is 
not  nearly  so  simple  and  satisfactory  as  in  the  A  method. 

Our  method  is  thus  shown  to  be  well  adapted  for  the 
estimation  of  iron  in  limonites.  It  may  also  be  used  with 
advantage  for  the  much  less  soluble  magnetites,  ilmenitos, 
luetiiatites,  &c.     In  this  case  the  ore  requires  fine  grinding 
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and  half  an  hour's  reduction  in  hydrogen  ;  loul  gas 
cannot  bo  used,  as  it  does  not  give  complete  reduction. 
If  the  hydrogen  be  made  from  commercial  zinc,  it  should 
be  puriticd  from  antimony  and  arsenic,  which  interfere 
witli  the  subsequent  titration.  The  jmrification  is  most 
simply  effected  by  passing  through  a  hard  glass  tube 
wrapped  in  thin  sheet  asbestos,  and  lieated  to  redness 
by  a  long  tiat  burner.  The  tube  should  be  from  1 5 — 18  ins. 
long,  and  about  i  in.  in  diameter,  reduced  to  J  in.  or  Icks 
for  4  or  5  ins.,  to  allow  of  the  ready  deposition  of  antimony 
and  arsenic.  It  is  interposed  between  the  source  of 
hydrogen  and  the  hard  glass  bidb  tube  in  which  reduction 
of  the  ore  takes  place.  This  treatment  removes  all  but 
minute  traces  of  arsenic  and  antimony,  and  these  may 
be  got  rid  of  by  jiassing  the  hydrogen  througli  one  or 
two  wash  bottles  containing  glass  wool  saturated  with 
chromic  acid. 

Using  this  method  we  got  the  results  given  in  column  A 
of  the  foUfiwing  table.  Those  shown  under  B  were 
obtained  from  the  same  solution  in  the  following  manner. 
After  titrating  with  permanganate  (for  A  determinations) 
the  solutions  were  reduced  l)y  hydrogen  sulphide  (HiUe- 
brand's  method),  the  excess  removed  by  carbon  dioxide, 
and  again  titrated  with  permanganate.  Tlie  results 
so  obtained  are  shown  in  column  B.  As  a  further  check 
on  these  figures,  the  ore  was  fused  with  eodivim  and 
potassium  carbonates,  dissolved  in  sulphuric  acid,  reduced 
by  means  of  sulphuretted  hydrogen.  &e..  as  before,  and 
titrated  with  potassium  permanganate,  the  percentages 
of  iron  so  found  being  shown  in  column  €.  Or  it  was 
fused  as  before,  dissolved  in  hydrochloric  acid  reduced  by 
stannous  chloride,  and  titrated  with  bichromate,  the 
results  being  shown  in  column  D. 


-    A. 

B. 

C. 

D. 

Magnetite,  TaranakI,  K.Z. 

68-62 

59-90 

60-OZ 

59-76 

57-75 

— 

57-72 

— 

„          Quebec,  Canada 

64-34 

— 

— 

64-12 

„          France.. 

67-17 

67-24 

— 

67-34 

Ilraenite,     Norway 

43-48 

— 

43-53 

— 

Micaceous  iron  ore    

57-39 

— 

— 

^7-60 

Ha)matitc.  Ohio.  U.S.A.. . . 

61-18 

61-24 

These  tigures  are  sutlicient  to  show  that  our  method 
gives  very  satisfactory  results  for  such  refractory  ores 
as  magnetites  and  ilmcnitcs.  For  these  ores  it  has  the 
further  merit  of  making  the  estimation  of  titanium  quite 
a  simple  matter.  This  is  done  by  adding  hydrogen 
peroxide  to  the  solution  after  the  )>ermanganatc  titration, 
and  estimating  the  jiercentage  of  titanium  by  coniparison 
with  a  standard  solution  of  that  substance.  By  this 
means.  9-12  ]>er  cent,  of  titanium  dioxide  was  found  in 
the  Taranaki  magnetite,  as  against  0-27  ])cr  ecnl.  obtained 
by  fusion.  Moreover,  it  was  found  that  none  of  the 
insoluble  residues  contained  mori'  than  minute  traces 
of  titanium. 

To  recapitulate  veiv  luielly.  the  jiroeess  consists  of  the 
following  ste|is:-  (1).  Koasting  the  linely  ground  ore. 
(2.)  Jleduction  of  the  roasted  ore  by  heating  in  coal-gas 
or  hydrogen.  (3.)  Solution  of  the  reduced  ore  in  dilute 
sulphuric  acid  in  an  atmosphere  of  carbon  dioxide. 
(4.)  Titration  of  the  resulting  solution  by  potasaiuin 
I)ermanganate.  The  advantages  of  the  process  over 
those  commonly  employed  are  the  removal  of  any  organic 
matter  which  might  int<'rfere  with  the  subsequent  titra- 
tion, the  ease  and  com|)leteness  with  which  the  on-s 
arc  dissolved,  the  accuraty  of  the  titrations,  and  the 
possibility  of  estimating  titanium  in  the  same  solution. 

NoTK. — Since  writing  this  paper  our  attention  ban 
been  drawn  to  the  fact  that  a  somewhat  similar  method 
is  described  in  Crookes's  Select  .Methods  in  (hemioal 
Anal^is,  3rd  Edition.  That  method  we  tind  involves 
the  use  of  a  porcelain  tube  and  platinum  boats.  It 
requires  from  four  to  six  hours  for  four  detcrminatiaiu, 
and  it  admitli'dly  fails  to  extract  the  whole  of  the  iron 
when  dealing  with  magnetites,  this  being  due  no  doubt 
to  incomplete  reduction. 

In  our  method,  on  the  other  hand,  much  simpler 
apparatus  is  used,  comjilete  reduction  is  easily  and  quickly 
obtaine<l  in  the  rotating  bulb  tube,  the  whole  of  the 
iron  gois  into  solution,  and  the  determination  is  made 
accurate  and  reliable  by  |)urifying  the  hydrogen.  Tfan 
was  found  to  he  a  very  important  step  in  the  pi-oeem. 
because  when  using  unpuritied  hydrogen,  results  differing 
from  the  true  value  by  several  per  cent,  were  sometimes 
obtained. 


Journal  and  Patent  Literature. 

Pateht  Specifioations  may  be  obtained  by  post  by  remitting  as  follows  :—  ,.„,<. 

Englith.—Sd.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Soutluimpton  Buildings,  Clianccry  Lane,  Ixjndon,  W.C. 
Vnittd  StaUt. — 1».  each,  to  tlie  Secretarj-  of  the  Society, 

French. — 1  fr.  25  c.  each,  to  HcUu  et  Cic,,  68,  Rue  des  Fraacs  lioiirseois,  Paris  (3c.). 
Oerman.—  l  mark  eacli  (with  full  iiarticulars)  to  Kaisirlicli  PateutuTiit,  Berlin,  (iermany. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 

Patents. 

Treating  materials  with  air  or  other  gafcs  or  vapours  for 

(In/iiu/.  hkarhing  and  other  purpones.     Tomlinson-Haas. 

Ltd..  Manchester.     From  F.  Haas,  Lles.ni.b.H.,  Lenuep. 

Germany.     Kng.  Pat.  14,014,  .luly  2.  1908, 

The  claim  is  for  impiovoments  in  the  apparatus  described 

in   Kng.   Pat.    15,108  of   1903  and  consists  in   providing 

valves  by  means  of  which  any  one  or  more  of  a  series 

of  (Irving  chambers  can  be  cut  out  of  the  drying  system, 

and   atmospheric   air,    which   may   be   first   moistened   if 

desiied,  can  then  be  drawn  through  the  chambers  so  cut 

out  of  the  series.     Further,  a  portion   of  the  air  drawn 

through  the  apparatus  may  bo  circulated  through  certain 

of  the  chambers  to  admit  of  its  being  used  continuouslv, 

— W.  H.  f. 

Packing  pieces  lor  chemical  absorption,  condensing  and 
lite  towers.  E.  P.  Peyton,  Birmingham.  Eng.  Pat. 
18,831,  Sept,  8,  1908. 


Fio.  1. 


The  packing  pieces  have  the  form  shown  in  plan  in  l"'g-  '. 
and  in  cross-section  in  Fig.  2.  They  C(msist  of  a  cjn-uUr 
or  polygonal  central  portion,  n.  having  curved  surfacw 
provided  both  above  and  lwto»  with  projecting  mdiW 
ribe  or  bearers,  ft.^^W.  H.  C. 
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Apparatus  and  tools  ;   Manufacture  of .     Siemens  und 

Hakke  A.-G.,  Berlin.     Eng.  Pat.  19,  564,  Sept.  17.  1908. 
L'nder  Int.  Conv.,  Sept.  20,  1907. 

I'he  alloys  of  tungsten  and  nickel,  containing  more  than 
liii  per  cent,  of  tungsten  and  more  than  1  per  cent,  of 
nickel  (see  Fr.  Pat.  393,595  of  1908;  this  J.,  1909,  149), 
.ve  employed  for  making  apparatus,  tools,  &c.,  which 
are  exposed  to  chemical  attack. — T.  F.  B. 

Fire    extinguishing    compounds.     E.    M.    Davidson,    New 
York.     Eng.  Pat.  3704,  Feb.   15,   1909. 

The  claim  is  for  a  fire-extinguishing  compound  consisting 
of  a  solution  of  hydiochloric  acid,  sulphur  dioxide  and 
.  iirbon  dioxide   in   carbon  tetrachloride. — W.  H.  C 

Centrijugal  separator.  T.  S.  Patterson,  Rosemont,  Pa., 
Assignor  to  The  Oil  and  Waste  Saving  Machine  Co.. 
Philadelphia.  Pa.  U.S.  Pat.  926,596.  June  29,  190a 
The  claim  is  for  a  perforated  cage  or  frame  which  fits 
into  the  dnim  or  bowl  of  the  machine  and  can  be  with- 
■Jrawn  and  opened  out  for  the  purpose  of  removing  the 
materials  treated. — W.  H.  C. 

.'^eparnlion  of  gases  hy  absorption  by  a  circulating  liquid; 

.Apparatus  for  the   .     M.    Honigmann.     Ger.    Pat. 

211.065.  Nov.  29,   1907. 


#^_^•i^^^^,  --"-^: 
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The  apparatus   i.s   shown   in   the   figure.     The   absorbing 

hquid  flows  down  the  pipe,  a,  sucking  in  the  gas  through  the 

rose,  b,  and  then  flows  in  succession,  with  the  entrained 

!    gas.  through  the  receptacle,  c.  the  pipe.  ).  the  receptacle,  e, 

I  the  pijies,  g  and  /,  and  the  receptacle  h.  The  unabsorbed 
gas  Hows  upwards  through  the  screen,  d,  and  the  pipe.  /, 
and  assists  the  circulation  of  the  Uquid  ;  it  may  be  with- 
drawn from  the  receptacle,  A.  The  absorbed  gas  passes 
with  the  liquid  into  the  receptacle,  e.  to  wliieh  may  be 
connected  any  suitable  means  for  removing  it. — A.  S. 

II.— FUEL,    GAS,    AND    LIGHT. 

Vertical  retorts  ;    The  Glover  and  West iit  St.  Helens. 

H.   G.  Colman.     J.  Gas  Lighting.   1909.  106.  632-637  ; 
107.  166. 

The  retorts  are  20  ft.  high  and  oval  in  cross-section, 
■  24  ins.  by  12  ins.  at  the  top  increasing  to  30  ins.  by  16  ins. 
I    M  the  bottom.     Each  retort  is  capable  of  carbonising 


2i  tons  of  coal  per  24  hours  and  they  are  worked  con- 
tinuously, the  coal  being  fed  into  the  upper  end  by 
giavity  from  a  charging  hopper  which  is  refilled  at 
intervals,  and  the  coke  being  continuously  removed  from 
a  horizontal  plate,  which  is  fixed  just  below  the  lower 
opening,  by  a  rotating  blade  or  "  wiper  *'  into  a  receiving 
hopper  from  which  the  coke  is  withdrawn  at  intervals. 
The  retorts  are  set  in  a  furnace  and  heated  by  gas  from 
an  external  producer.  In  order  to  obtain  regular  and 
uniform  heating,  the  furnace  is  divided  into  a  number 
of  sections  by  horizontal  partitions,  the  supply  of  air 
and  gas  to  each  section  being  controlled  separately.  The 
lower  3  feet  of  the  retort  are  not  heated  but  serve  as  a 
cooling  chamber  for  the  coke,  the  secondary  air  being 
conducted  through  flues  arranged  around  this  portion 
so  that  it  becomes  heated.  Very  little  heat  remains  in 
the  coke  when  discharged,  so  that  only  a  small  amount 
of  water  is  required  for  quenching.  The  gas  leaves  the 
retort  by  a  horizontal  pipe  situated  near  the  top.  The 
results  of  two  trial  runs  with  different  qualities  of  coal, 
carried  out  under  the  supervision  of  the  author,  are  given 
below  in  tabular  form. 


I. 

n. 

Orrell  nuts 

Thomley  coal. 
Durham. 

Locality    

Lancashire. 

Percentage  of  ash  in  coal 

6-94 

3-24 

Percentage  of  moisture  in  coal  . . . 

3-95 

1-08 

Yield  of  gas  in  cub.  ft.  per  ton  . . 

11,448 

13,102 

Average     illaminating     power,     in 

candles    

16-28 

15-56 

Calorific  power  iu  B.Tli.U.  gross 

588-8 

673-6 

Do.            do.                net   .... 

529-6 

514-0 

-\verage  composition  of  the  gas — 

Carbon  dioxide   

1-97 

1.00 

Unsaturated  hydrocarbons     . . 

2-70 

2-85 

Oxygen 

nil 

0-05 

Carbon  monoxide 

9-90 

8-70 

Methane    

31-97 

29-05 

Hvdrogen 

50-67 

54-70 

Xitrogen 

2-73 

3-20 

Yield  of  coke  iu  cwts.  per  ton,  moist 

14-8 

lo-6 

Do.            do.                      dry 

14-2 

14-2 

Percentage  of  ash  in  coke   

10-8 

4-8 

Do.        moisture     do 

4-0 

9-5 

Fuel  used  in  gas  generator,  as  per- 

centage of  dr>-  coke 

12-06 

12.3 

Y'ield  of  tar  in  gallons  per  ton  . . . 

17-2 

12-3 

Sp.  gr.  of  tar    

1-076 

1-119 

Quality  of  tar  

thin 

rather  thicker 

Water  in  tar.  per  cent 

-.  5-0 

Composition  of  tar  treed  from  liquor- 

Percentage  bv  weight  of  light 

oils  distilling  up  to  170°  C. . 

3-0 

3-7 

P.Tcentage  of  middle  oils  dis- 

tiUing    from    170°— 270°   C. 

27-0 

20-2 

Percentagi-  of  heavy  oils    dis- 

tilling   from    270°— 350°    C. 

23-8 

23-1 

Percentage  of   pitch  remaining 

at  350°  C 

45-9 

52-6 

Percentage  of  naphthalene  .... 

4-5 

4-8 

Percentage  of  free  carbon 

2-5 

4-2 

Yield    of    ammonia    equal    to    lb. 

anmionium  sulphate  per  ton     . . 

33-4 

2«-: 

Yield  of  cyanogen  as 

Xa4Fe(CN)6,10H»O,  lb.  per  ton. . 

5-5 

0-3 

Total  sulphur   in   gas   after   purifi- 

cation   with    oxide    only,    grains 

per  100  cub.  ft 

37-5            i 

20-8 

Naphthalene  in  purified  gas,  grains 

per  100  cub.  ft 

1 

2-7 

The  advantages  of  the  vertical  retort  are  summed  up 
as  follows : — increased  yield  of  gas.  tar  and  ammonia 
per  ton  of  coal  carbonised  ;  coke  of  better  quality  obtained  : 
no  trouble  witli  stopped  ascension  pipes  ;  inci'eased  yield 
of  gas  per  retort  and  on  same  ground  space  ;  improved 
labour  conditions  and  considerably  reduced  cost  of  labour  ; 
great  economy  and  saving  in  first  cost  of  land  and  buildings, 
and  lastly,  reduced  wear  and  tear  in  retorts. — W.  H.  C. 

Carbon    bisulphide  ,       Removal   of  [from   coal   gas]. 

J.  Matwin.  J.  fiir  Gasbeleucht,  1909,  52,  602—604. 
Gas  free  from  sulphuretted  hydrogen  and  containing 
98  to  122  grms.  of  sulphur  per  100  cub.  m.  was  passed 
through  wood  charcoal  ui  a  tube  80  cm.  long  and  13  cm. 
in  diameter.  Tlie  quantity  of  sulphur  in  10  cub.  m. 
of  the  gas  was  reduced  by  passing  it  through  1  kilo,  of 
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charcoal,  to  29-2  grms.  per  100  cub,  m,  Tho  calorific 
value  of  tho  gas  waa  not  affcetod,  but  tho  candlopowcr 
was  ii'iluitid  11(1111  13  to  12  Hcfnor  units.  Tho  ohareoal 
can  bo  rogoiioratod  by  KoaUing  it  in  wator  and  afterwards 
drying  it  at  .50'  C.  Tho  action  of  various  solvents  on 
the  crude  .gas  was  as  follows  ; — 


Solvent. 


Quantity  of  sulphur 

in  lOU  cub.  111.  of 

the  washed  gus. 


.Aiitliraione  oil  mixod  with  10  per  cent,  of  t 

lisli  nil  I  88-8 

Aiitliriwiiif  oil  mixed  with  10  per  cent,  of  | 

turiK-ittiiie  oil 01 

.Viithriicfiif  oil  iiii.\ed  with  10  per  cent,  of 

ainyl  alciiliol 59 

.\nthraeeiie  oil  mixed  with  10  per  cent,  of 

aietoue) 53'0 

Ti  ttriii!).  of  colopludiy  dlaaolved  in  l.**  ^rms. 

of  linseed  oil  and  mixed  with  KG  ^iiis, 

of  antliraiene  oil nO'O 

Coltiplumy  di^-^olved  in  alcohol  and  mixed 

with  liiithraeeiie  oil 03-8 

Coiireiitrtttod    solution    of    colophony    in 

heiizene  and  anthracene  oil    |  66*0 

10  grnis.  of  colophony  dis^olveil  in  90  grms. 

of  anthracene  oil 64-3 

Colophony  dissolved  in  4  parts  of  linseed 

oil  aa-s 

Rape  oil    34-1 


Linseed  oil  and  rape  oil  absorb  the  heavy  hydrocarbons 
as  well  as  tho  carbon  bisulphide. — A.  T.  L. 

Patents. 

Anthracite  dust;     Agijlomeration  of  hi/  the  produrli 

of  dintiUatitm  of  coal.     J.  Dvbowski.     Fr.'  Pat.  :t'J8,2;!2. 
Dec.  31,  1908. 

AxTiiR.tt'iTK  dust  is  ground  and  mixed  willi  tar,  and 
the  mass  is  heated  in  a  retort  until  the  letorl  is  brought 
to  a  rod  heat  and  no  inoro  gases  are  evolved.  After  cooling, 
the  pro<luct  is  broken  into  pieces  of  convenient  size. 

—A.  T.  L. 

CoH-oven.     W.   M.    Person,   Sparrows   Point,   Md.     U.S. 
Pat.  926,285,  June  29,  1909. 


»,<JJwyj'.'''"*!'^;w,< <*t^vtft^yAifyjyx>'*<\i"imvHmn^j^ 


wrty<j<'>;«.ij>;rjj,iMf/t>iij>w!»wi"H;yirw»i,^ 


The  vertical  heating  flues,  II,  aro  divided  into  groujis 
by  the  vertical  walls,  14  ;  op])Osite  pairs  of  groups  niv 
connected  by  horizontal  Hues,  lo:  and  each  group  has 
a  separate  combustion  chnnibor,  12,  to  which  gas  is  supplied 
by  the  pi|X-s.  17.— \V.  H.  C. 

Creodote  or  similar  gubstance  ;     Une  of  for  internal-    | 

combuMinn  engines.     C  Rodriguez.      I'>.  Pat.    397,847, 
Dee.    24,    1908. 

The  patent  is  for  tho  use  of  crude  creosote  or  similar 
substances  in  engines  of  tlie  Diesel  type,  in  place  of 
petroleum  where  this  is  diiBcult  to  obtain. — A.  T.  L. 


Fuel  for  use  in  place  ot  petrol  for  motor-car  and  simila 
ruginex.  ti.  Thuillicr.  Fr.  Pat.  398,239,  Mar.  1> 
1908. 

The  patent  is  for  the  use  of  wood-charcoal  in  a  suitabl 
gas-producer  so  as  to  obtain  a  continuous  su|«ply  of  cIm; 
producer  gas.     The  apparatus  required  is  light,  since 
shallow  fuel  bed  is  sufhcient  and  no  purifying  a]i[iaralu 
is  necessary. — A.  T.  L. 

Proiliicer   ijns ;       ProccM   for   enriching   in   catix, 

iiionoritle  titf  introducing  carbon  dioxide  into  the  product 
II.  Trachsler  and  F.  Ernst.  Cor.  Pat.  211.575,  .May  1 
1908. 

Li.MK.sTo.NK  or  other  carbonato  is  mixed  with  tho  fne 
supplied  to  tho  protlucer. — A.  S. 

Tar  ;   Procei.i  for  the  separation  of from  gases  ohtainit 

from  comhii.sliltlf  materials.  C.  Otto  und  Co.,  (je8.m.b.H 
tier.  Pat.  211,.">77,  Oct.  8.  li)0«. 

In  tho  production  of  gas  from  combustible  material- 
such  as  coal,  tho  ])ortion  of  gas  obtained  in  the  lost  .ita^r. 
of  the  0])cratioii  is  almost  or  entirely  free  from  tar 
According  to  tho  jiresent  ]iatent,  this  portion  of  the  gji 
is  led  oil  separately  from  the  major  jKirtion  evolvu 
earlier,  whicli  latter  is  fiiiil  from  tar  by  one  of  the  knovif 
methods,  and  then  mi.xcd  with  tlic  smaller  portion  ot 
tho  gas  collected  scjiarately. — A.  S. 

Carbon  bisulphide  ;     Mrthod  of  removing from  <i'i.- ■ 

M.  Mayer,  Karlsruhe.  (Icrinany  and  A.  Felilniuiin 
Uasel,  .Switzerland.  U.S.  Pat.  920,273.  June  29,  IWH' 
The  gas  is  tre.atc<l  with  a  mixture  of  aniline  or  oth' 
suitable  liquid  amine  and  a  metal  oxide,  or  compound,  r 
order  to  alisorb  carlion  liisiilphiile.  The  spent  niixtui' 
is  then  treated  with  a  finther  proportion  of  the  amiii' 
to  cause  the  liberation  of  hydrogen  sulphide. — W.  H.  t 

Purifi/ing  coal-ga.*  and  collecting  bij- products.  T.  !!■ 
Wa'tteix.  Hawkins,  Station,  Pa.  U.S.  Pat.  92*4,35:' 
June  29,  1909. 

TiiK  gas  at  a  temperature  of  about  300°  F.  is  poMnl 
through  a  washer,  whereby  the  tempeiaturc  is  redocnl 
to  from  90^  to  70  F.  and  thick  tar  is  condensed  ami 
collected  separately.  The  gas  is  then  ]ia.ssod  through 
a  condenser  and  tho  temperature  further  re<luced  to  from 
00'  to  50^  F.  and  strong  aminoniacal  liquor  sejiamtc*! 
and  collected.  Any  light  tar  or  ammonia  still  reniainiiiL 
may  be  reco\'erod  from  the  gas  by  still  further  rcducin.' 
its  temperature. — \V.  H.  C. 

Phosphoretted  hydrogen  [in  acetylene  gas,  etc.^  ;  Proct^- 
of    rendering    certain    o.rides    and    chlorides    capable  </ 

absorbing    .     i^oc.     Commeixiale    du    Carburo    d. 

Calcium.  First  Addition,  dated  July  28.  1908.  t.. 
Fr.  Pat.  397. 7S7,  .Mar.  (i.  1908  (see  Eiig.  Pat.  14.824 
of  1908  :    this  J..  1909,  237). 

The  patent  is  for  the  use  of  a  jiroduct  containing  cuprie 
chloride  or  snljihate  in  place  of  a  part  of  the  mercuric 
chloride  used  according  to  the  principal  ]iatent.  A«  an 
example,  the  product  may  consist  of  (l.5  )iart  of  raercurie 
chloride,  4-5  jiarts  of  cupric  chloride.  (MKi  parts  of  ferric 
oliloride  solution  of  4,5°  B.,  250  parts  of  ferric  oxide, 
and  145  parts  of  dry  infusorial  earth. — A.  T.  L. 

ActtjfUne ;     Purification  of  .     A.  J.   B.  .louve.    Fr. 

Pat.    398,551,   Jan.    15,    1909. 

The  patent  is  for  the  n.so  of  persulphates  for  the  puti 
fication  of  nctdylonc.  These  salts  n.xidiso  the  impurilii*^ 
and  arc  without  action  on  acetylene  itself. — A.  T.  L. 

.■\utomalic  ignition  of  lighting  gas  ;    Process  and  apparatus 

for  the  preparation  of  a  compound  for .     C.  Lubrek 

and  iM.  Payet.     Fr.  Pat.  397.740,  Mar.  5,  1908. 

Nativk.  hydrated  cobalt  oxide  is  mixed  with  cuprous 
chloride  and  heated  in  vacuo  to  4.50°  C,  and  a  current  of 
hydrogen  or  of  lighting  gns,  previously  heated  to  120*"  C 
is  then  ])asscd  over  the  mixture.  The  mixture  is  troateil 
with  hydrochloric  acid  so  as  to  dissolve  the  cuprous 
ohloridc  and   to   precipitate  a  double  chloride  of  oobali 
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and  copper,  or  a  mixture  of  hydrated  cobalt  chloride 
;and  copper  chlorides  according  to  the  conditions  of  the 
heating  in  hydrogen.  The  precipitate  is  allowed  to 
settle  on  pieces  of  pumice  stone  whicli  are  afterwards 
dried.  The  solution  is  used  for  coating  a  part  of  the 
lincandescent  mantle,  and  the  prepared  pumice  stone  is 
made  into  pellets  which  are  fixed  near  the  burner. — A.  T.  L. 

■Incandescent   electric   Inmps  ;  Filaments  for  .        The 

'.  British  Thomson-Houston  Co.,  Ltd.,  London,  and 
i  H.  H.  Xccdham,  Rugbv.  Eng.  Pat.  2.3.726,  Nov.  .5, 
I    1908. 

IThe  claim  is  for  the  use  of  an  alloy  consisting  of  approxi- 
mately 40  per  cent,  of  cadmium.  40  per  cent,  of  mercury 
and  20  per  cent,  of  bismuth  as  a  binder  to  mix  with  tungsten 
or  other  suitable  refractory  metal  to  form  a  "  scjuirting 
Imixture  "  from  which  the  lamp  filaments  are  pressed. 
j  — W.  H.  C. 

Filaments  for  electric  and  other  incandescent  lamps  ;  Manu- 

I    facture  of from  tungsten  and  other  refracton/  metals. 

j    0.  E.  Piequet.  ■   Er.  Pat.  398,010.  March  12,  l'908. 

Threads  or  fabrics  of  cotton  or  other  fibre  are  impregnated 
with  insoluble  compounds  of  tungsten  or  other  refractory 
metal,  and  the  treated  threads  or  fabrics  are  dried  and 
heated  in  an  atmosphere  of  hydrogen.  The  process  of 
impregnation  is  carried  out,  in  the  case  of  tungsten,  for 
example,   by   passing   the   threads  alternately   through  a 

•  solution  of  a  soluble  tungstate  and  through  an  acid  bath. 

{  —A.  T.  L. 

Uncandesce nt  lamps  ;  Manufacture  of  fiat  metallic  filaments 
}    for .     Deutsche  Gasgliihlicht  Akt.-Ges.  (Auerges.). 

Fr.   Pat.    398,247,   Jan.    2,    1909.     Under   Int.    Conv., 

Jan.  2,   1908. 

The  filaments  are  formed  in  the  usual  manner  by  squirting 
through  circular  orifices,  and  are  then  flattened  by  passing 
them  between  rollers.  The  flattened  filaments  are 
^tarbonised  and  finished  in  the  ordinary  way. — A.  T.  L. 

.Fuel  for  heating  ;    ilamifacture  of .     T.  Paiker.     Fr. 

Pat.  397,867,  Aug.  5,  1908. 

See  Eng.  Pat.  15,872  of  1907  ;  this  J.,  1908,  930.— T.  F.  B. 

\Smoke ;    Apparatus  for  washing  and  for  inducing 

draught.  J.  Black.  A.  H.  and  H.  Lennox.  Fr.  Pat. 
398,394,  Dec.  17,  190S. 

She  Eng.  Pat.  14.693  of  1908  ;  tliis  J.,  1909,  510.— T.  F.  B. 

Producer-qas ;     Manufacture    of    .     W.    J.    Cros.sley, 

I  Openshaw,  and  T.  Rigby,  Fairfield,  Manchester.  U.S. 
I    Pat.  926,729,  July  6,  1909. 

(See  Eng.  Pat.  28,181  of  1906  ;  this  J.,  1908,  67.— T.  F.  B. 

Oaslrom  wood  ;  Process  of  manvfactaring .   B.  Loomis, 

Hartford,  Conn.,  and  H.  Pettibone.  New  P.ochelle,  N.Y., 
Assignur.^   to   Power  and  Mining  Machinery   C  x     U.S. 
I     Pat.  927,418,  July  6.  1909. 

(See  Eng.  Pat.  6302  of  1904  ;    this  J.,  1904,  602.— T.  F.  B. 

lOas  producers  ;    Generator  for  use  with  suction  ,  for 

use   with   hitumiuous   or   other   cnal.     R.    V.    Famliam. 
!    Fr.  Pat.  397,985,  Dec.  29,  1908. 

See  Eng.  Pat.  5793  of  1907  ;   this  J.,  1908,  326.— T.  F.  B. 

•Incandescence  mantles;    Refractory,  indestructible  filament 

for .     R.  Laigle.     Addition,  dated  March  19,  1908, 

to  Fr.  Pat,  382,749,  Oct.  11,  1907. 

■See  Eng.  Pat.  9622  of  1908  ;   this  J.,  1908,  620.— T.  F.  B. 

Disposal  of  house  refuse.     Eng.  Pat.  23,765.    See  XVJIIB. 

III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

^/Critde  petroleum  ;    Chaiujes   in   effected  htj   dif/usion 

through  clay.  1).  T.  Day  and  J.  E.  Gilpin.  J.  Ind.  and 
Eng.'Chem'..  1909.  1,  449 — 155.  (See  this  J.,  19U0,  890, 
1005 ;   1908,  1105). 


In  addition  to  unsaturated  hydrocarbons,  the  asphaltic  and 
sulphur  compounds  present  in  Texas  petroleum  are 
retained  with  great  readiness  when  the  oil  is  allowed  to 
diffuse  through  clay  (fuller's  earth).  Semi-solid  parathn 
hydrocarbons,  on  the  other  hand,  are  found  in  oils  which 
have  diffused  so  far  through  the  clay  as  to  become  appreci- 
ably lower  in  specific  gravity.  It  is  suggested  that  the 
substances  in  colloidal  suspension  are  retained  by  the  clay 
more  readily  than  those  in  true  solution  in  the  oil.  This 
view  is  to  some  extent  confirmed  by  partially  successful 
attempts  to  precipitate  asphaltum  from  its  suspension 
in  petroleum  by  addition  of  an  electrolyte. — A.  S. 

Asphaltum  in  dark  mineral  oils  ;  Use  of  "  .'standard  t)enzint''^ 

for  the  determination  of .    Holde.  Mitt.  kgl.  Materials- 

priifungsamt   Gross-Lichtei-felde   West,  1909,  27,  li'i— 
148. 

AsPHALTU.M  in  dark  mineral  lubricating  oils  is  determined 
by  dissolving  the  oil  in  40  times  its  volume  of  light 
petroleum,  and  separating  the  insoluble  residue.  The 
light  petroleum  to  be  used  for  this  purpose  is  supplied 
by  Kahlbaum,  of  Berlin,  to  a  specification  of  a  Committee 
of  the  German  Union  for  Testing  Technical  Materials. 
This  "  standard  benzine  "  is  to  be  uniform  as  far  as 
possible,  free  from  iinsaturated  and  aromatic  hydro- 
carbons, with  the  sp.  gr.  0-695 — 0-705  at  15^  C.  ;  at  least 
95  per  cent,  must  boil  between  65'  and  9.5°  C.  Some 
analyses  of  the  benzine  supplied  during  the  last  few  years 
are  given  in  the  paper  ;  unsaturated  and  aromatic  hydro- 
carbons are  determined  by  shaking  the  benzine  with 
fuming  sulphuric  acid,  when  the  loss  should  not  exceed 
2  per  cent.  In  testing  successive  batches  on  the  same 
mineral  lubricating  oil,  it  was  found  that  the  asphaltum 
present  in  the  latter  increases  slightly  on  keeping. 

—A.  G.  L. 

Gooch  crucibles  for  asphalt  analysis.     Mears.    See  XXIII. 


Patent. 

Use  of  creosote  in  internal  combustion  engines.     Fr.   Pat. 
397,847.     See  II. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

iso-Indogenides.     A.  Wahl  and  P.  Bagard.     Compt.  rend., 
1909,  149,   132—134. 

The  authors  have  prepared  further  examples  of  iso- 
indogenides  (tliis  J.,  1909,  420*)  by  condensing  oxindole 
with  aromatic  aldehydes  in  alcoholic  solution  in  the 
presence  of  a  trace  of  piperidine.  f'.s'o-Indogenides  fiom 
the  following  aldehydes  are  described  :  benzaldehyde, 
sulphur  yellow  needles,  m.  pt.  175 — 17ti'C.  ;  anisaldehyde, 
yellow  needles,  m.  pt.  157"  C. ;  m-nitrobenzaldehyde,  orange 
leaflets,  m.  pt.  255°-257''  C,  jj-dimethylaminobenzaldehyde 
orange  yellow  needles,  m.  pt.,  I'.f4° — 195°  C.  ;  this  dyes 
wool  in  orange  yellow  shades  ;  salicylaldehydc.  yellow 
needles,  m.  pt.  195°  C.  ;  m-hydroxybcnzaldehyde,  yellow 
needles,  m.  pt.  280°  C.  ;  /)-hydroxybcnzaldchyde,  small 
yellow  crystals,  above  300°  C.  ;  resorcylaldehyde,  small 
yellow  needles,  m.  pt.  above  300°  C;  protocatechualdehyde, 
small  compact  crystals,  m.  pt.  246°  C.  ;  this  dyestuff  gives 
yellow  shades  on  an  aluminium  mordant,  a  greenish- 
brown  on  iron,  yellowish-brown  on  chromium,  thallium, 
zirconium,  and  yttrium,  and  orange  on  titanium. 

—.1.  C.  C. 
•  In  the  above  as  in  its  original,  for  "  Bayard  "  read  "  Bagard." 

Tannic  and  gallic  acids  ;    Application  of  methods  for  the 

determination    of    to    extracts    of    various    tanning 

materials.  [Manufacture  of  inks].  F.  W.  Hinrichsen  and 
E.  Kedesdy.  Collegium.  1909.  233—237.  242—248. 
It  has  been  previously  shown  that  the  content  of  tannic 
and  gallic  acids  in  iron-gall  inks  can  be  ascertained  by 
acidifying  the  sample  with  hydrochloric  acid,  extracting 
with  ethyl  acetate,  evaporating  the  extract  in  vacua  and 
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weighing  the  residue.  It  am  .■-.■■ai  y,  tin-  mdml  HniouiU 
of  tannic  and  gallic  uiiils  in  the  lesidne  can  lie  dctciniineil 
by  titration  with  iodine  .xoliition  or  with  copper  Kiilphatc 
.solution,  or  colorinutrically  by  means  of  aninioniuni 
molylKlate.  Comparative  e.viK'rimenls  with  extracts  of 
gall  nuts,  niyrobalans.  divi-divi,  pine,  oak.  and  niinii>sa, 
showed  that  with  gall  nnts,  the  evaporation  residue  of  the 
ethyl  acetate  extrail  consisted  wholly,  and  in  the 
case  of  niyrohalans  and  divi-divi.  mainly  (from  !  -  ').  of 
tannic  and  gallic  aciils.  If  extracts  from  which  the 
portion  insoluble  in  ethyl  acetate  had  been  removed,  were 
used  in  the  niauiifai  tnr<'  of  inks,  it  woidd  not  be  ))ossible 
to  detect,  by  chemical  analysis,  the  substitution  for  gall 
nuts  of  other  tanning  extracts  capable  of  giving  a  blue 
coloration  with  iron  compounds.  The  (!erman  Official 
Regulation  (.Aug.  I,  IMSS).  aicordiug  to  which,  inks 
belonging  to  Class  I.  nnist  be  ]irc|iared  from  gall  nuts,  is 
thus  valueless.  Moreover  Schluttig  and  Xeumaini  have 
shown  that  inks  prepared  from  extracts  of  myndialans, 
valonia,  an<l  sumac,  and  from  luematoxylin  are  i\ot 
inferior  to  those  prepared  with  puix'  tannic  acid  with 
respect  to  intensity  of  colour  and  permani'uce  of  tint. 

—A.  S. 

P.VTENTS. 

Solubli  blue  for  hiuiidnj  and  other  purposeD  ;    I'riparalio7i 

of  .     H.   B.   Riiiko  and  N.  Mayer,  lymdon.     Eng. 

Pat.  U.l'Jti,  July  :!,  1!K)S. 
OxE  part  by  weight  of  indigo  is  treated  with  4  parts  of 
sulphuric  acid  and  the  solution  is  diluted  with  Iti  parts 
of  water.  It  is  then  filtered,  and  to  the  filtrate  arc  added 
4  parts  of  common  salt  and  2  ports  of  farina,  dextrin,  or 
gum.  After  stan<ling  for  ."!  days,  the  surplus  water  is 
drained  off.  leaving  Hi  parts  of  '•"soluble  blue  "  jiastc.  The 
l>a«te,  in  addition  to  its  use  as  a  laundry  blue,  can  be 
iinployed  as  printing  ink  for  producing  blue  designs  on 
cloth,  metal,  &c. — 1"".  M. 

Dyegtuffs  of  the  galhryanine  series  ;    Manufacture  of  new 

blue  to  violet .     Chem.  Fabr.  vorm.  Sandoz,  Basle, 

.Switzerland.  Eng.  I'at.  (1272.  Mar.  Hi.  IlKli).  X'nder 
Int.  Conv.,  Oct.  :tl,  1!H»S.  Addition  to  Eng.  I'at.  I>27(l 
of  liMHt. 
Thk  process  described  in  the  main  patint  for  producing 
ne-v  dyestutis  by  the  action  of  resorcinol  >ipon  an  alkaline 
solution  of  gallocyauine.  may  with  advantage  be  carried 
out  in  the  absence  of  air  and  taking  one  molecular  pro- 
portion of  i-esorcinol  to  two  molec\ilar  ])roi)ortions  of 
gallocvanine.  The  product  then  consists  of  one  molecide 
of  the  new  condensation  ])roduct  and  one  molecule  of 
leuco-gaUocyanine  ;  the  latter  can  be  recovered  in  a  very 
pure  condition. — P.  F.  C. 

Tetrazo-dyeMufjfi ;      J'roduction   of  new  subniantive   . 

Soe.    pour    I'Ind.    Cliim.    ii    Biile.     Second    Addition, 

dated  Mar.  II,  1!»08,  to  Fr.  Pat.  337,449,  Dec.  .'■),  1903. 

f^.AiM  is  made  for  tetrazo-dyestuffs  obtained   from   the 

tetrazo-conipounds  of  diamines  of  the   general   fornnda. 

.\H,.R.X.1<  .NH..  where  X= 
0.  S.  -NH.CO-.  -NH.CH,-,  -CH.,-.  -0.C0.0-,  -NH.CO.NH-, 
or   -XH.CS.XH-groups  anil    R   and   R'   arc   identical   or 
different  radicals  such  as 

C,H..  C.Hj.CHj,  C.HjCl,  CeHj.OCH,,  etc. 
The  ilyestulT  prepared  from  the  tetrazo-derivative  of 
7(/j-diaminodipliiiiyl  ether.  NH..('„H j.O.t  „H j.NH .,  and 
2  :  ,'")-umiuonaphthol-7-sulphonie  acid  in  alkaline  solution 
dyes  lotton  in  bluish-red  shades  which  become  dee]) 
violet-blue  when  <liazotised  and  ileveloped  on  the  fibre 
with  /i-na])hthol.  When  in-aminobenzoyl-2 :  o-amino- 
naphthol-7-sidphonic  acid  is  used,  the  resulting  dyestulT 
gives  bbie-red  shades  on  cotton  which  on  further  tri'at- 
ment  os  above  tiirn  to  a  bright  scarlet.  The  tetnizo 
derivative  of  thii>aniline  gives,  with  2  :  .">-aminona)jhthol- 
7-sulphonie  acid,  a  dyestuti  dyeing  cotton  in  blue-red 
shades  which  become  violet  on  diazotisation  and  develop- 
ment with  I'i-naphthol  on  the  fibre.  m-Aininobenzoyl-r;i- 
phcnylenediamine  (nreimred  by  condeitsing  m-nitraniline 
with  m-iutrobenzoyl  chloride  and  reducing  the  product) 
gives,  when  tetrazotised  and  combined  with  2  i  O-amino- 


naphthol-1  : 7-disuIphonic  acid  in  alkaline  ^ohiii.iu. 
dycstufi  producing  orange  shades  on  cotton,  and  e 
diazotising  and  developing  on  the  fibre  with  ^S-naphtbi' 
tt  pure  blue-red  is  obtained.  The  same  tetrazo-comixiuiii 
when  combined  with  »n-aminobenzoyl-2  :  ri-aminonaphthn 
7-sulphonie  acid  gives  a  dyestuti  prnducing  re<l  shad> 
on  cottcm  jmssing  into  ndoronge  on  further  treatineii 
on  the  fibre.  The  mixed  disazo-dycstull.  obtained' froi 
the  same  tetrazo-ciuupmnul  and  one  u»oltH-ular  i)ro|Hirtit) 
of  2  :  .'>-aminonaphthol-7-suli>honic  acitl  and  «ine  i 
m-aminobenzoyl-2  :  r>-aminonaphthol-7-sulphonic  acid  dy- 
cotton  in  red  shades  ]>assing  into  a  brownish  Hordeaii 
on  further  treatment  on  the  fibre. — .1.  C.  C. 

Vnl   diirMuff  ;      I'rorrnK  for   preparing  a    red  ft(A. 

Of*  rtueh  or  on  the  fibre  or  on  another  .siihstratum.     <ie». 

Chem.  Industrie  in  Basel.       tier.  Pat.  211,G9ti,  Nov.  . 

1!K)7.  -Additiiui  to  Oer.  Pat.  2l».'>.377,  .Ian.  17,  l«i: 
Thk  process  is  similar  to  those  describetl  in  the  origiiui 
])atent  (.see  Eng.  Pat.  344  of  IVMIS;  this  .1.,  liK)8,  3i'> 
and  in  (Jer.  Pat.  2111.813  (this  .)..  I'Kli),  7911).  except  th 
accna|ihthenei)uinone  is  applied  iu  the  form  of  it.s  lijiiui 
phite  ciuupound.  and  is  hcatid  with  3-(>xy(  lltliic 
naphthene  or  its  2-<arboxylic  acid,  in  aipieous  Holutiii 
or  suspension,  with  addition  of  alkali,  cither  alone  or  i 
presence  of  fibres  or  fabrics  or  substrata  suitable  f. 
lakc-forniation.     T.  F.  B. 

Chhrololuidinesul  phonic  acid;     A   tiew  — ,  awl  proc- ■ 

of  prejmriiui  di/estiif/it  therefrom.  Badisehe  Anilin  ui; 
Soda  Fabriiv.  Fr.  Pat.  398,IM»2,  Jan.  18.  I'.Mrtl.  l'n.l. 
Int.  Conv.,  Nov.  2t).  1908. 

2-ACETYI.A.MINO-I-MKTllVI.HESZENE-5-8nLPHONIC      acid     i 

mixed  with  water  and  chlorine  passed  in  at  0°  C.     Hydt' 
chloric  acid  is  then  added  and  the  whole  boiled  in  nnl> 
to  remove  the  acetyl  group.     3-Chloro-2-amino-l-melhyl 
benzenc-.l-sulphonic  acid  se])arates  as  a  ])ale  red  cry^lalhric 
precipitate.     When  this  new  acid  is  diazotised  ami  i"ii 
bincd   with   ('(-naphthol,  an  orange  dyestuff  is    oli' ui  • 
which  gives  a  yellowish-orange  lake  with  barium  cIiI'Mm- 
On    condensing    sodium    dioxytartrate    with    3-chliiro  .' 
hydrazino-Inietliylbenzene-.'>-8ulphonic    acid   in  a((ucr>ii 
solution,  the  resulting  dyestuff  as  well  as  the  lake-  i.i 
pared    frcjui    it    furnish   very   p\ire    citron    yellow  -i.i: 
When  3-chloro-2-an\ino-I-methylbcnzene-5-9ulphomi    a. . 
is    diazoti.sed    and    combined    with     l-p-suljihoiOienyl 
pyrazolone-S-carboxylic  acid  in  alkaline  solution,  a  dy. 
stuff  is  iimduceil  wliich  dvcs  wool  in  piire  yellow  shade- 

^I.  c.  c. 

In/  dijiMutj  of  the  anthracene  series  ;   I'roriss  for  preparin 

a  red  .     Badisehe  Anilin  und  Soda  Fabrik.     Get 

Pat.  211,383,  July  21,  1908. 
By  treating  the  sidphonic  acid  of  2-aminoanthraqniDon< 
(obtained  by  suljihonation  with  fuming  sulphuric  aciii 
with  acid  oxidising  agents,  a  dyestuK  soluble  in  water 
which  dyes  red  shades  from  the  vat.  is  produced.  I 
is  (|uiti>  <litlerent  from  the  gn'en  dyestuff  obtaiuni  Iv 
sulphonutiiig  the  oxidatiiui  products  of  2-aminoanthr.'> 
quinone. — T.  F.  B. 

Colourinej  matters  of  the  anthracene  series  ;     Manufartttr 

of   .     .1.    Y.    Johnson,    Ix>ndon.     From    Badimh' 

.\nilin  und  Soda  Fabrik.  Ludwigshafen  on  Rhim 
Germany.     Eng.   Pat.   24.ti04,  Nov.    1(1.   1908. 

See  Fr.  Pat.  39ti„-)H3  of  1908  ;  this  ,1.,  I>H»9,  .•i9(i.— T.  F.  H 

Monoazo    dyestuff  ;       Production    of    an    insohiblr   — 
Badisehe  "Anilin  und  Soda  Fabrik.     Fr.   Pat.  398.87"- 
.Ian.  9.  liKl9.      liuler  Inf.  Conv..  Aug.  10,  l'.H)8. 

See  Eng.  Pat.  28,  272  of  l'.K)8  ;  this  J..  1909,3l»4.— T.  F.  i< 

fi-Xaphthytiiulujo  ;      Process    for  prcparinQ  bromine  ml' 

stiliilion   prtidurts  of  .      Forbwerke   vorm.   Mei»ter 

Lucius,  und  Briining.     Fr.  Pat.  397.7.'>l.  Man-h  f<.  I9(i> 

See  Eng.  Pat.  5299  of  1908  ;   this  J..  1908.  1 147.     T.  F.  H 

Vat  [IhioinJiyo]  dyestufjs  ;  Process  of  vuikirtg  red  — ^ 
Forbwerke  vorm.  .Meister.  Lucius,  und  Briining.  Fr 
Pat.  397,79(i,  March  7.  1908. 

Skk  U.S.  Pat.  8»2,80T  of  1008  ;  this  J,,  1008,  804.— T.  F.  B 
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Dyestuffn  of  the  anthracene  series  and  intermediate  products 

therefor;  Produclion  of  new .     Soc.  pour  rindustrie 

Chimiquo  a  B31e.     Fr.'  Pat.  398,01.'i,  March  12,  190S. 

'see  Eng.  Pats.  7583  and  13.057  of  19(18;    this  .1.,   1908, 
1015,  and  1909,  85.— T.  K.  B. 

Anthracene  dyestuffs  ;    Produclion  of  new and  of  new 

priiimri/  compounds  suitnhle  for  their  nmiiiifaclure. 
Soc.  jHiiir  rind.  Chim.  a  Bale.  First  Addition,  dated 
Mar.  IS,  190S.  to  Fr.  Pat.  398,015.  Mar.  12,  1908. 

5EE  Eng.  Pat.  7583  of  1908  :   thi.s  .1.,  190S,  1015. — I.  C.  C. 

Sulphide     di/islu//s;      Process     oj    prodncimj     compounds 

soluhlf  ill  utihr.  eontniuing .    Act.-Ges.  f.  Anilinfabr. 

\    Fr..i'at.  398,085,  .Jan.  21,  1909: 

See  Gcr.  Pat.  209,850  of  1908  ;  this  ,1.,  1909,  050.— T.  F.  B. 

v.— PREPARING.    BLEACHING,    DYEING, 
PRINTING  AND  FINISHING  TEXTILES,  YARNS, 
AND    FIBRES. 


— .     Zeits.  Seide,  14,  324  ; 
1909.  22,  1474. 


Silk  ;    The  world's  trade  in 
Z.  angew.  Chem. 

Phe  total  consumption  of  silk  is  estimated  at  25  million 
dies.  Ten  yf&Tn  ago  the  consumption  was  15  million 
iilos.,  nearly  all  in  Europe,  since  at  that  time  America 
•mported  \c'ry  little  raw  silk,  but  acquired  the  manufactured 
natorial  from  Eurojic.  The  production  has  increased 
inly  slightly  in  Europe,  but  to  a  gi-eate.r  extent  in  China 
md  Japan,  the  latter  country  producing  about  half  as 
:nucli  again  as  10  years  ago.  The  most  important  increase 
'las  however  taken  place  in  Asia  Minor,  which  ^ujiplies 
now  practically  the  whole  of  the  European  imports,  whilst 
he  .Japanese  exports  go  almost  exclusively  to  America, 
vhich  country  now  no  longer  supplies  its  market  with 
"European  silk.  I)ut  buys  as  much  raw  silk  as  did  the 
yhole  of  the  world  together  15  years  ago. — A.  S. 

Patents. 

Oofeing  machines  and  the  like.     J.  T.  Hanson,  Huddersficld. 
Eng.   Pat.    13,226,  Juno  22,   1908. 

If  dyeing  machines  of  the  "  Rhodes  "  type  in  which  wool, 
,'»rn,  or  other  fibrous  material  is  supported  duiing  treat- 
inent  upon  canvas  or  wii-e  gauze,  the  canvas  or  gauze  is 
;;c.pt  clean  only  with  ditficuity.     It  is  therefore  proposed 

o  construct  the  false  bottom  in  the  form  of  a  giating.  of 
Parallel  iron  bars,  the  bars  being  wider  at  the  to[i  than  at  the 
•lottom. — F.  M. 
^^Ji/eings  on  furs,  hairs,  feathers,  etc.  ;  Process  for  producing 

dark    brownish-red    .     Farbwerke    vorm.    ileister, 

j   Lucius,  und  Briining.     C4er.  Pat.  211,567,  July  20,  1907. 

'•'CRS,  hairs,  feathers,  and  similar  articles,  mordanted  or 
{\ot,   are   treated    with   a   solution   of   nitro-p-phenylenc- 

liamine  in  presence  of  an  oxidising  agent,  such  as  hydrogen 
iieroxidc.  Without  raoi'dants,  Bordeaux-red  shades  are 
oroduced.  whilst  with  mordants  various  shades  of  brownish- 

ed  to  blac^k-brown  are  produced. — T.  F.  B. 
I 
iteserves    under    Thioindir/o    Red,    indigo,    and    sulphide 

'    dyestufjs  ;   Process  for  producing .      Kalle  und   Co., 

I    A.-C.'   (ier.   Pat.   210.082.  May  23,   1900. 

(Vhite  or  coloured  reserves  under  thioindigo,  indigo,  or 
iilphide  dycstuffs  are  obtained  by  printing  the  material 
fith  a  thickened  aromatic  nitro-compound,  which  is 
ufficiontly  soluble  in  water  or  the  thickening  niixtui-e, 
Irving,  and  then  pailding  or  printing  with  an  alkaline 
uixture  containing  Thioindigo  Bed,  indigo,  or  a  sul])hide 
jyesluif.  and  finally  steaming  and  washing.  As  an 
xample  of  a  white  reserve  under  Thioindigo  Red,  the  follow- 
iig  mixture  is  given  : — 100  grms.  of  sodium  o-nitrotoluene- 
ulphonale.  800  grms.  of  sum  solution  (1:1).  and  100  grms. 
f  water.— T.  F.  B. 

'^anned  fabric  with  finish  coating  and  process  of  making 

same ;     A  rlificial    .     E.     Weinheim.    New     York. 

U.S.  Pats.  92fi,.->25,  926,526,  and  926,527.  .June  29,  1909. 

|V  SOFT  fluffy  pad  of  vegetable  fibres  is  impregnated  with 
solution  of  potassium  biohroraate  and  dried.     A  "  leather- 


fying "  composition,  containing  vi.scous  animal  matter, 
vegetable  oil,  animal  fat,  a  hydrocarbon,  a  metallic  oxide, 
and  a  saponifying  agent,  is  then  forced  into  it  under 
continued  pi'cssure  and  heat.  The  composition  coagulates 
and  the  fibres  are  thus  covered  with  an  insoluble  coating. 
The  fabric  is  next  dried  and  a  layer  of  the  compositioH. 
suitably  coloured,  is  applied  to  its  surface  and  subjected 
to  jicat  and  pressure  to  render  it  insoluble.  The  material 
ihus  obtained  may  be  finally  varnished  and  calendered. 

—P.  F.  C. 

Bleachimi ;    Process  of .      F.  Fuhrmann.  Assignor   to 

L.  F.  Neirath,  Berlin.     U.S.  Pat.  927,457,  July  0,  1909. 

Sek  Eng.  Pat.  15,137  of  1907  ;  this  J.,  1908,  (i82.— T.  F.  B. 

Sodium  peroxide  for  washing  and  bleaching  ;    Process  of 

making  .     F.   C4runer.     Fr.    Pat,  398,293,  Jan.   5, 

1909.     Under  Int.   Conv.,  Feb.   29,   1908. 

Sek  Eng.  Pat.  1150  of  1909  ;   this  J.,  1909,  663.— T.  F.  B. 

Di/eing  half-wool  fabrics  ;    Process  for  — .     L.   Cassella 

und  Co.     Fr.  Pat.  397,919,  Dec.  24,  1908.     Under  Int. 
Conv.,  Jan.  6,  1908. 

See  Eng.  Pat.  270  of  1909  ;   this  .L,  1909,  471.— T.  F.  B. 

Reducing   agents ;     Process   for   producing   new  for 

use   in   printing  and  dyeing   textile   fibres  and   fabrics. 
A.   Ashworth.     Fr.   Pat.   398,189,   Dec.   24,   1908. 

See  Eng.  Pat.  17,734  of  1908  :   this  .L,  1909,  88.— T.  F.  B. 


VII.     ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Sodium  4/3-carbonate.     J.'   Habermann   and   A.    Kurten- 
acker.     Z.  anorg.  Chem.,  1909,  63,  65—68. 

Besides  the  normal  carbonate  and  bicarbonate,  two  other 
carbonates  of  sodium  have  been  described  in  the  literature, 
namely  the  scsquicarbonate,  Na.,C03.2NaHC()j-fxH.,0, 
and  the  4/3-carbonate.  NaXO;„NaHCn3.2H,,(). '  Natural 
soda  was  formerly  supposed  to  consist  of  the  sesq\ii- 
carbonate,  but  Chatard  (Amer.  J.  Sci.,  [3],  38.  59) 
fouinl  that  American  trona  had  a  composition  corre- 
sponding to  the  4/3  carbonate,  and  stated  also  that  the 
methods  proscribed  for  the  preparation  of  the  sesqui- 
carbonate  always  gave  the  4/3  carbonate  together  with 
some  bicarbonate.  In  the  authors'  experiments,  a  solu- 
tion of  soflinm  bicaibonate.  saturated  in  the  cold,  was 
boiled  in  a  tiask  tliroiigh  which  a  strong  current  of  air  was 
(lassed,  until  crystals  began  to  separate.  The  residue  was 
dissolved  in  a  small  quantity  of  water,  and  hot  96  per  cent, 
alcohol  added  until  a  turbidity  was  produced.  On  cooling, 
leaflets  of  normal  soditim  carbonate  separated.  The  mother 
liquor,  when  again  treated  in  a  similar  manner  with 
alcohol,  yielded  needle-shaped  crystals  of  the  4'3-carbonate. 
The  same  product  was  also  obtained  by  leading  carbon 
dioxide  into  a  boiling  solution  of  nortnal  sodium  carbonate 
until  crystals  began  to  separate,  and  then  treating  with 
alcohol  as  before.  The  authors  theiefore  conclude  that 
the  4/3-carbonate  is  the  only  one  intermediate  between 
the  normal  carbonate  and  the  bicarbonate,  which  is 
capable  of  existence  or  at  all  events  which  can  be  isolated. 
.\  carbonate  of  potassium  coriesponding  to  sodium  4/3- 
carbonatc  is  not  produced  under  analogous  conditions. 

—A.  S. 

[But,  according  to  Deville  and  Divers,  J.  Chom.  Soc. 
1870.  23,  190.  the  corresponding  ammonium  salt  can  bo 
obtained  in  this  way.] 

Polasli  Syndicate  ;   Reneiml  of  Otrman   .      O'l.  Paint, 

and  Drug  Rep.,  Aug  2,  1909.  [T.R.] 
The  German  potash  syndicate  has  been  provisionally 
rciu'wcd  until  Dec.  31st.  1910.  The  acquisition  of  the 
Sollsledt  and  Aschersleben  mines  by  the  International 
AgriculturalCorporationofAmeric  I  created  some  ditficuity. 
and  the  Syndicate  opened  negotiations  for  taking  over 
the  contracts,  at  the  same  time  letting  it  be  known  that, 
if  the  Syndicate  were  not  renewed,  the  (iernvan  Govern- 
men',  would  levy  an  expoit  duty  on  potash  equivalent; 
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to  about  £4  a  ton  on  concentrated  salts.  This  apparently 
had  the  desired  elTeet,  but  the  position  is  one  of  great 
uncertainty. 

Potassium  carbonate  ;    Hydration  of  .     XJe  Forcrand. 

Conipt.  rend.,  1909,  148,  1731—173-1. 

AiTER  referring  to  the  unoertainty  existing  with  rc.sjwct  to 
the  different  hydrates  of  potassium  carbonate,  and  hence 
the  lack  of  pivcision  in  the  >ise  of  this  salt  a.i  a  dehydrai'ug 
agent,  the  author  sliows  that  from  saturated  solutions  the 
hydrate  with  15  mols.  of  water  separates  at  all  tempcra- 
tur<s  between  10''  and  7.">  C,  and  also  from  the  solution 
saturated  at  130'  C  when  cooled  to  7.5"  C.  The 
crystals  whin  a]>|>arcntly  dry  iimtain  ll>2—  1-99  per  cent, 
of  water,  but  they  yield  a  moist  powder,  which  after  being 
dried  in  a  current  of  inert  gas  at  30"  C.  lontains  1")  mols. 
of  water.  The  saturated  solution  of  the  hydrate  at  }'>"  C 
has  the  composition,  KjCOj-'iJHjC).  and  thesp.  gr.  1-57. 
When  heated  in  a  current  of  inert  gas  at  100"  C,  the 
hydrate  gradually  loses  the  whole  of  its  water,  without  any 
indication  of  the  formation  of  a  hydrate  with  1  or  0-.')  mol. 
of  water.  The  heats  of  solution  (at  15''  C.)  of  anhydrous 
potassium  carbonate,  of  the  hydrate,  K.j('()3,l-5H.(), 
ami  of  the  saturated  solution,  K.XO3.7-2H;0,' are  +  ()-3S2, 
-  Oti.54.  and  -  0-020  cals.  respectiyely,  so  that  on 
pa.ssiiig  from  the  anliydrous  salt  or  the  hydrate  to  the 
saturated  solution,  the  thermal  effect  is  -•-(i-402  cals.  in 
the  first  case,  and  -0-634  cal.  in  the  second.  Hence, 
the  hydrate  is  of  no  use  as  a  dehydrating  agent,  and  in 
onler  to  obtain  the  greatest  effect  with  the  anhydrous 
salt ,  siich  a  (juantity  should  be  used  as  will  yield  the  hydrate 
with    1-5   mols.    of    water. — A.  S. 

Nitrates  ;  Detection  of  small  quantities  of m  presence 

of  bromides.  Villedicn.  .1.  Pharni.  Cliim.,  1909,  30, 
06—67. 
From  a  mixed  solution  of  nitrates  and  bromides,  the  latter 
are  precipitated  almost  comiiletcly  as  lead  bromide  by 
means  of  excess  of  solution  of  basic  lead  acetate.  After 
tillering,  the  excess  of  lead  is  reiuoveil  by  means  of  sodium 
sulphate.  After  again  tiltcring,  the  tiltrate  is  treated  with 
an  equal  volume  vi  sulphuric  acid.  This  acid  liipiid 
affords  the  usual  reaction  for  nitrates  with  ferrous  sulphate 
and  sulphuric  acid,  and  other  reactions  for  nitrates  which 
are  obscured  by  the  presence  of  bromine. — J.  ().  B. 

Perehlorates;  Reduction  of by  titanium  srsquisiilphate. 

A.  StalUcr.     Clicm.-Zcit..  1909.  33.  7.59. 

AccoKDiNO  to  the  author.  iH-rchlorates  cannot  be  deter- 
mined satisfactorily  by  boiling  in  suli)huric  acid  solution 
with  titanium  sesquisulphate  solution,  and  titrating  the 
excess  of  trivalcnt  titanium  left,  as.  even  when  the  whole 
operation  is  earned  out  in  an  atmosphere  of  carbon  dioxide, 
appreciably  more  titanium  is  oxidi.sed  than  corresponds 
with  the  pcrehloratc.  (!ood  results  are  obtained,  however, 
if  the  chloride  formed  is  determined.  The  author  deems 
it  incorrect  to  apply  the  term  "  titanous  .salts  "  to  salts  of 
trivalcnt  titanium.  Titanous  salts  are  salts  of  bivalent 
titanium,  which  have  recently  been  prepared  in  aqueous 
.solution  by  the  author  and  H.  tioerges. — A.  G.  L. 

Lead  iihosplnUcs  ;    Contribution  to  the  Icnowhdijc  of  . 

H.  AUlers  and  A.  Stiihler.  Her..  1909,  42.  2201—2270. 
Stahi-eu  and  .Scharfcnberg  (Ber.,  1905,  38,  3809),  asserted 
that  the  precipitate  cau.scd  by  solutions  of  sodium  phos- 
]>hat«  in  aqueous  solutions  of  lead  salts  at  ordinary 
temperatures,  consists  of  mixed  crystals,  and  that  the 
mixture  becomes  homogeneous  when  boiled  with  water, 
tribasic  lead  phosphate  being  formed.  The  authors  have  now 
pre))ared  three  distiui  t  phoS]>hates  of  lead,  and  establish 
the  fact  that  it  is  impossible  to  prepare  |)ure  lead  phosphate 
by  precipitating  a  solution  of  a  lead  salt  with  excess  of 
aikali  phosphate  at  onlinary  tcnijaratures,  since  under 
these  conditions  the  jireeipitate  always  includes  a  con- 
siderable quantity  of  alkaline  salt  not  nmoved  by  boiling 
with  water.  Tribasic  Itad  phosphate.  Pbjd'O,),,  is 
prepared  either  by  precipitating  an  excess  of  lead  acetate 
with  a  small  quantity  of  sodium  phosphate  at  100°  C, 
or  by  boiling  the  dibasic  salt  in  water  for  5 — (i  hours. 
The  "compound  obtained  in  either  case,  forms  an  amor- 
phone  white  powder.     Dibasic  lead  phosphate,  PbHPO«,  is 


readily  prepared  by  precipitating  a  somewhat  dilu- 
solution  of  lead  nitrate  with  hot  dilute  iihosjihoric  aci 
(about  25  per  cent.  H,P().),  at  100"  C.  The  compour 
separates  as  a  tine  crystalline  powder.  The  dibasie  salt 
entirely  converted  into  the  tribasic  compound  by  pn 
longed  boiling  with  water,  the  crystals  of  the  foruu-r  suBc- 
ing  disru])tion.  Monobasic  lead  phosphate.  PbtHjPO,),. 
prepared  in  the  jiure  state  by  dis.solviug  the  dibasie 'sa 
in  concentrated  phosiihoric  acid  (90  per  cent.  HjPO, 
with  the  aid  of  luut,  and  allowing  the  solution  to  crysta 
lisc.  A  reerystallisation  from  phosphoric  acid  frees  th 
<ompound  from  traces  of  the  dibasic-  salt.  The  salt  form 
fine  needles,  stable  in  air.  It  is  deiomjMsed  by  cold,  ver 
readily  by  boiling  water,  forming  tirst  the  diliasic,  »n\ 
linally  the  tribasic  salt.  The  tribasic  salt  is  only  stahl 
at  a  very  low  concentration  of  jdiosphoric  acid,  the  dibtfti 
salt  already  beginning  to  form  in  the  ])rcsence  of  0-04li' 
jicr  cent,  (if  plujsphoiic  acid.  The  dibasie  salt  posM-KM 
the  greatest  stability  in  the  pn-senci-  of  fric  iihosphon. 
aeid.  The  monobasic  salt  is  only  stable  in  the  pivnenii 
of  highly  concent  rated  acid,  slight  alterations  in  the 
degree  of  concentration  sufficing  to  determine  its  eonver 
sion  into  the  dibasic  salt. —  E.  C.  V-E. 

liismuth    bromide ;      II ydrolysis   of  .     K.    Dubriaay 

Compt.  rend.,  1909,  149,  122—124. 

I'PBE  bismuth  bromide  was  pre])arcd  by  igniting  cryatal 
Used  bismuth  nitrate,  and  dissolving  the  resulting  oiidi 
in  hydroljromic  acid  free  from  bromine.  This  li(|uid  war- 
treated  with  water  under  various  conditions,  and  th< 
various  ])huses  were  determined  by  precipitating  thi 
bismuth  as  sulphide,  and  titrating  the  free  hydrobromii 
acid  with  alkali,  using  nutliyl  orange  as  indicator.  Tbi 
author  foimd  :  (i),  that  inereust-  ot  teniperaturt^  had  He 
a))preciable  effect  on  tho  liydrolytii-  dissociation  of  bisuuth 
bromide  :  (2),  representing  gra])hically  the  contents  ul 
bismuth  and  of  hydrobromic  acid  under  different  cnnditiona 
of  hydrolysis,  a  continuous  curve  was  obtaininl,  fn>ni 
«hich  the  i)hase  rule  indicated  that  only  one  bismuth 
oxybromide  had  been  ].r(cipitalcd  in  the  coui-sc  of  tlii' 
experiments. — 0.  K. 

Chromic  oxide  ;     Bed  colloidal  solution  of  ■ .     H.  W. 

Woudstra.     Z.  Chem.  Ind.  Kolloide.  1909.  5,  33. 

Chromic  hydro.xide  was  dissolved  in  aictic  acid,  thi- 
solution  evaporatcil  to  dryness  at  40'  ('.  in  incuo,  the 
resid\ie  dis-solved  in  water  and  the  solution  dialyswl. 
The  liquid  tiiudly  obtained  ajqw-ared  clear  and  brown-n-*! 
in  transmittid  light,  and  dirty-green  in  r<  llc<ted  light. 
On  ])assing  an  electric  cuiTent  through  the  liquid,  it 
was  shown  to  be  elect ro])ositive.  The  red  colour  dis- 
ap])eared  from  the  vicinity  of  the  positive  electrode, 
a  lilac  tint  taking  its  place.  A  .second  solution  of  chromic 
livdroxirle  was  obtained  by  dissolving  this  substance  in 
acetic  acid  and  steam-distilling  the  solution  until  a  gttfn 
preei]iitate  was  )>roduced.  The  liquid  was  then  diluted 
with  cold  water  an<l  filtered  aft<r  some  time.  The  liltnte 
showetl  properties  similar  to  those  of  the  first  .solution, 
but  was  coagulateil  by  an  electric  current,  gri-en  flocki' 
being  produced.  Neither  solution  was  coagulated  by 
adding  clectrolj  tes.  Acids  men^ly  i>r(Kluccil  green 
solutions  of  chromium  salts. — A.  G.  L. 

Iodine  ;      Determination    of gravinietrically   by  tJir 

action  of  viitaltic  silnr.     1".  A.  Gooch  and  ('.  C  Perkins. 
Amer.  J.  .^ci.,  1909.  28.  33—39. 

liii>i>E  may  be  determined  gravinietrically,  either  in 
neutral  dilution  or  in  a  solution  made  alkaline  with  a 
bicarbonate,  by  shaking  the  solution  with  nu-tallic  silver, 
in  the  presence  of  jrotnssium  iodide,  in  a  clost-^l  fla-sk 
tilled  with  hydrogen,  and  determining  the  increase  in 
weight  of  the  silver.  The  best  form  of  silver,  and  the 
one  most  easily  prepared  in  the  pure  state,  is  that  de|Kisite<l 
elect  rolytically,  upon  a  Bmall  oscillating  cathiKle  <•' 
platinum,  from  a  solution  of  silver  nitrate,  the  j)Utinuni 
anode  being  enclosed  in  a  porous  cell.  The  liaak  con- 
taining a  weighed  quantity  of  silver  is  .shaken,  so  as  I" 
give  the  liquid  a  rotary  motion,  until  the  colour  due  t<i 
iodine  vanishes  (1,5^25  mins.  for  0-65  grm.  of  iodine 
in  50  c.c.  of  liquid) ;   the  liquid  is  then  diluted  and  6ltct»d 
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lirough  a  Gooch  crucible,  and  the  residue  of  silver  and 
liver  iodide  washed,  dried  at  130° — 140°  C,  and  weighed. 

F.  SODN. 

Patents. 

'atistic   iilhili  ;      Process   for   the   elccirulytir   iiianujucliire 

of  ■  with  siviiiltanfous  ohtninwmt  of  bromine.     H. 

Kossuth.     Ger.  Pat.  211,008,  Jan.  23,  1008. 

HE  process  consists  in  using  an  alkali  chloride  solution 
i-i  catholytc  and  a  solution  containing  l)oth  chlorides  and 
'romidcs.  e.(j.,  the  final  liiiiiors  from  the  manufacture 
if  potassium  chloride,  as  anolyte.  By  .suitalily  regulating 
he  flow  of  the  anolyte  in  accordance  with  its  content  of 
jroniides,  no  chlorine,  but  otdy  bioniint'  is  produced  at 
iie  anode. — A.  .S. 

'ilnijnesile.  in  the  form  of  an  impalpable  yaslc  or  powder  ; 

Manufacture  of  ,  and  of  calcined  maipirs'.le  Ihcrc- 

•  from.  J.  Lee.so,  Manchester.  Eng.  Pat.  012,  .Jan.  11. 
'  1909. 

'IIB  process  is  based  on  the  discovery  that  "  amorphous  " 
■i  distinguished  from  "  crystalline  "  magnesito  is  com- 
Ictely  disintcgraled  by  treatment  with  a  comparatively 

nail  ipiantity  of  acid  diluted  sufficiently  to  wet  the  whole 
f  the  rock'.  The  proper  quantity  of  acid  to  be  used 
lUst  in  each  case  be  determined  l)y  jircliniinary  expcri- 
,icnt.  bnt  at  least  1  fluid  oz.  of  liquid  must  be  present 
jir  every  4  oz.  of  magnesite.  The  magnesite  is  used  in 
le  form  of  lumps.  When  all  the  acid  added  has  been 
Neutralised,  water  is  added  to  tlie  mass,  and  the  magnesite 
jin  out  in  the  form  of  a  "  milk  "  from  the  deeom])osition 
jessel,  in  which  any  grit  remains  behind,  this  "  milk  " 
J  run  on  to  lilt<^rs,  washed  and  dried  at  a  tcmjieiature 
jOt  exceeding  150  C.  Or  else,  it  is  ignited  to  form 
(lagnesia.  Hydrochloric,  nitric,  or  sul|)hurie  acid  may 
fl  used  for  the  decomposition  ;  hydrofluoric  acid  or  a 
|)hible  fluoride  mav  be  added  in  cases  in  which  it  is 
csircd  to  remove  silica. — A.  (J.  L. 

yydrated  magnesia  ;      Process  of  prejxirinrj   concentrated 

; .     W.     8.     Morrison,     Oakland,     Cal.     U.S.     Pat. 

•'  920,280,  .June  20,  1909. 

i'hk  claim  is  for  the  process  of  })rcparing  a  eoncentiatcd 

liagnia  of  magnesium  hydroxide  wliitJi  has  been  thoroughly 

eed  from  the  precipitating  reagent  and  consists  in  mixing 

K!  magma  with  water,  boiling,  agitating,  .settling  and 
rraining  off  th;i  water  each  day  for  several  successive 
'ays.  Mnally  the  strained  mass  is  concentrated  by 
leafing  with  constant  agitation.  The  product  "hould 
Ic  ail  unctuous,  moist  and  plastic  mass,  free  from  giitti- 

esH,  having  a  specific  gravity  of  about  1.13  anfl  the 
jidividual  particles  forming  the  magma  should   measure 

■om  1  /.5000  to  1  /lO.OOO  of  an  inch  in  diameter.— W.  H.  C. 

''hlorine  ;     Method   of  causing   to  act  on    liquids   or 

i  suspensions  vhich  are  to  he  chlorinated  or  n.ridised. 
E.  A.  F.  Uiiring.  Ger.  Pat.  211.000,  .July  29,  1908. 
'he  direct  use  of  liquefied  chlorine  in  the  prejiaration  of 
.ypoehlorites.  etc..  has  been  accompanied  with  great 
,if<iculties.  These  are  claimed  to  be  overcome  by  the 
iroccss  described.  The  liquid  or  suspension  to  be  treated 
'  kejit  in  vigorous  Tnotion  in  a  dosed  vessel,  .and  the 
(|iu'liccl  chlorine  is  introduced  in  the  form  of  a  fine  rain 
iroiigh  jets  which  do  not  come  in  contact  witli  the  liquid, 
ine  way  of  carrying  out  the  ))rocess  is  to  circulate  the 
'quid  to  be  treated  continuously  through  a  (l(jsed  tower, 
rovided  witli  plat<'s,  balls,  or  the  like  to  assist  the  distri- 
ution,  and  introduce  the  liquefied  chlorine  through  tine 
i'ts  projecting  laterally  into  the  tower. — A.  .S. 

'i'aler-fjlass ;     Process    of    increasing    the    mohiiit;/    and 

Ireactiriti/   of   by   means    of   chemical   admixtures. 
H.    liliiTliHr.l.    Munii'h,    tleimany.     Eng.    I'al.    13,792, 
I  June  29,  19(18.      Addition  to  Eng'.  Pal.  12,980,  .June  17, 
,   1908. 

liinFr.  Pat.  391,082 of  1908  ;  this.I.,  1908,  1152.— T.  J^  B. 

^ulphitr  ;    Process  of  recoverinq .      \V.    I*\'ld,  Zehlen- 

j  dorf,  and  A.  .Jiihl,  Hiinningen  on  IMiinr,  (Icrinany. 
('   U.S.  Pat.  927.342,  ,luly  0,  1909. 

KE  Fr.  Pat.  387,438  of  1908  ;   this  .1.,  1908.  81(1.    -T.  1<\  B. 


Hydrogen  phosphide  ;   Process  for  rendering  certain  oxides 

and  chlorides  capable  of  fixing .     Soc.  Gommerciale 

du  Caibure  do  Calcium.  Fr.  Pat.  397,787,  March  6, 
19(18. 

8ee  Eng.  i'at.  14,824  of  1908  ;  this.I.,  1909,  237.— T.  F.  13. 

Gases  of  different  densities  ;   Separation  of ,  especially 

for  increasing  the  proportion  of  oxi/gen  in  the  air.  A. 
Tavernicr  and  (X  E.  George.  Fr.  Pat.  398,712.  Jan.  22, 
1909. 

SiiK  Eng.  Pal.  2029  of  1908  ;   this  J.,  1909,  305.— T.  F.  B. 


VIII.     GLASS,   POTTERY,   AND   ENAMELS. 

Clay  :    LiqiK  faction  of by  alkalis,  and  use  nf  fluid  clay 

castiiiq  ill,  the  ceramic  indiistrq.  ]'].  Weber.  Trans. 
Eng.  Ccram.  Soc,  1908-9,  8,  1—22. 
The";  plasticity  of  day  is  jirobably  doc  to  colloidal 
substances,  organic  as  well  as  inorganic.  These  colloids, 
such  as  aluminium  hydroxide,  iron  oxide,  silicic  acid, 
and  humic  compounds,  can  exist  in  solution  as  well  as  in 
a  gelatinous  condition,  so  that  the  jilasticity  of  clay  m.ay 
be  destroyed  by  dissolving  the  colloids.  This  can  be 
effected  by  adding  small  quantities  of  alkali,  but  the  process 
is  retarded  by  the  iinantitics  of  salts,  especially  sulphates, 
which  a  day  can  absorb,  and  which  precipitate  the  colloids. 
When  this  diftieulty  is  overcome,  it  is  iiossiblc  to  cast 
sanitary  and  fireclay  goods  of  great  size  and  thickness, 
despite  the  coarsely  powdered  ^nd  specificall.y  heavy 
substances  such  as  grog,  shale,  quartz,  corund\im,  which 
are  added  to  fireclay.  To  obtain  the  requisite  fluidity, 
each  day  must  be  treated  on  its  own  merits.  The  appli- 
cation of  heat  may  be  serviceable  in  .some  ea.ses,  wliilst 
with  other  clays,  which  contain  much  colloidal  .silicic  acid, 
the  colloids  arc  gelatinised  on  heating.  Casting  is  very  diffi- 
cult with  some  days  because  they  gelatinise  immediately 
they  arc  at  rest  in  the  mould,  so  that  the  superfluous 
material  cannot  be  removed  without  damage  to  the  .slip 
or  to  the  mould.  Where  this  gelatinisation  cannot  be 
rectified  chemically,  it  is  necessary  to  increase  the  propor- 
tion of  water,  whereas  a  good  casting  slip  should  contain 
very  little  more  water  tlian  is  needed  for  pressing  or 
throwi'ng  ;  that  is.  about  15  to  20  per  cent.  The  plaster 
mould  absorbs  the  greater  jiait  of  the  alkalis  used  for 
liquefaction,  hence  the  influence  of  alkalis  on  the  refractory 
qualities  of  the  ware  need  not  be  feared.  The  water  and 
alkalis  ma.y  be  removed  from  the  slips  quickly  by  electro- 
osmosis.  The  bottom  is  connected  with  the  negative 
pole,  and  the  top  with  the  positive  ]iole  of  a  source  of 
current,  and  a  very  small  current  is  sufficient  to  cause  the 
water  and  alkali  to  collect  at  the  bottom.  In  this  way 
day  slips  can  be  very  quickly  dried.  Liquefaction  is  best 
effected  by  means  of  sodium  and  potassium  hydroxides, 
ammonia,  and  the  sodium,  potassivun,  and  ammonium 
salts  of  weak  acids,  such  as  carbonic,  phos])horic.  oxalic, 
and  boric  acid.s.  The  salts  of  the  stronger  acids  (sulphuric, 
nitric,  hydrochloric,  and  acetic  acids,  etc.)  retard  lique- 
faction. Of  the  divalent  bases,  tho.se  soluble  in  water, 
e.g.,  barium  and  calcium  hydroxides,  precipitate  colloids, 
though  under  certain  conditions  they  may  influence 
liquefaction  favourably.  Vigorous  stirring  is  essential  in 
all  eases.  This  new  method  of  casting  has  been  in  use  for 
four  years.  It  can  be  used  for  the  manufacture  of  blocks 
for  glass  and  gas  furnaces,  locomotive  boxes,  retorts  and 
zinc  muftlcs.  Attempts  are  now  l)eing  made  to  cast  the 
large  crucibles  used  in  the  manufacture  of  steel,  which  hold 
twenty  tons  of  molten  metal,  in  one  piece. — H.  H.  S. 

Enamels  ;     The  function   of  fluorine  compounds  in  . 

M.  Mayer  und  B.  Ha\as.  Cheni.Zeif.,  1909,  33.  758. 
The  authors  criticise  Bock's  work  (this  J.,  1908,  900). 
Comparison  of  the  analyses  of  finished  enamels  with  the 
composition  calculated  from  the  ingredients  used,  shows 
that  a  large  pait  of  the  fluorine  added  remains  in  the 
enanu-1.  Thu.s,  for  two  enamels,  one  contaimng  51,  the 
ofher  (i5  per  cent,  of  .silica,  (o  which  OH  and  4-8  ]wv  cent, 
of  calcium  fliuuid-  were  added,  the  losses  of  fluorine  after 
nidlinK    amunnted     l(,    onlv    20-2     and     23-8    per    lent. 
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ics)x-ctively.  In  another  case,  in  which  cryolite  as  well 
as  lliiorspar  was  added,  only  11-85  per  cent,  of  the  total 
lluorine  was  volatilised.  Cryolite  }X)ssesses  the  |>ower 
of  clouding  inaniels,  and  can  replace  tin  oxide  to  a  large 
extent  for  this  purpose.  The  authors  conhnn  Hull  and 
Plato's  cxjiorinients,  according  to  which  the  niclling-]>oint 
of  Ihiorspar  is  above  1400°  C,  and  not.  as  recently  stated 
by  Vogt,  ahont  900°  C— A.  G.  L. 

1'atknt. 
Uihrntl  <//(i.s\  mirrora.     Kng.   I'al.   L'l'.Kl.     iS'ii    XlJi. 


IX.     BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Fireclay  goods;     Glazing  of  porous  .     A.  B.  Searle. 

Trans.  Eng.  C'erant.  Soe..  190S-9,  8,  31 — •t.'i. 

Bkiiks  and  tiles  are  the  »ini])lest  forms  of  glazed  fireclay 
articles ;  more  complicated  is  a  lavatory  basin  with  a 
back  of  more  than  four  inches,  while  a  bath  is  the  most 
diflieult  of  all.  When  separate  i)ieoes  have  to  be  fitted 
together,  it  is  important,  for  miiformily  in  cohiur.  to 
have  them  as  large  as  possible,  so  that  tlie  number  of 
separate  pieces  is  reduced  to  a  mininmm.  It  is  less 
easy  to  glaze  a  brick  made  of  compressed  dust  than  one 
made  of  the  same  clay  b\  tlu!  phistic  process.  K(!-])res8ing 
of  "  linished  "  goofis  before  glazing  is  not  necessary, 
though  in  the  case  of  bricks  it  is  tlie  simplest  method 
of  giving  them  a  good  shajK'  and  surfaie.  The  pressures 
useil  are  often  excessive.  The  best  size  of  giain  of  the 
body  depends  chiefly  on  the  nature  of  the  firing.  Some- 
times it  is  advantageous  to  use  a  larger  jjroportion  of 
grog  ground  up  a  little  more  finely.  The  clays  of  the 
Southern  Midlands  do  not  take  the  glaze  in  the  green 
state  (without  previous  biscuiting)  so  well  as  the  northern 
clays.  The  latter,  if  biscuited  before  glazuig,  give  a  very 
rough  surface.  The  glazed  bricks  and  wall-facings  of 
the  future  will  ]iiobably  be  composed  of  a  more  or  less 
\  itrilied  body,  but  goods  of  this  class  cannot  be  regarded 
as  tircclay,  and  are  not  porous.  At  present,  most  manu- 
facturers favour  a  porosity  as. high  as  1.5  per  cent.  •  With 
regard  to  the  glaze,  it  is  more  important  in  building 
ware  that  it  .should  not  craze  than  that  it  should  be  free 
from  lead.  Segers  formula  for  white-ware  glazes  is, 
HO, 0-1 — 0'4AU()j.2'.i — l-5Si(J.>.  and  for  porcelain  glazes, 
KO,0-.^>— l-a.iAUOj,.-)— 12Si0.j."  For  leadlcss  glazes  on 
bricks  and  sanitary  ware  fired  at  1300"  C.  the  author 
suggests  the  formula,  KO.0-9— MAlzOa,.")— TSiOo.  Theso 
glazes  are  not  simple  silicates,  but  the  replacement  of  part 
of  the  lime  by  barium  sulphate  enabled  a  firm  to  use  a 
glaze  which  h.id  a  rational  formula  with  whole  numbers 
instead  of  fractions.  Such  glazes,  however,  cause  devitri- 
fication, though  they  are  useful  when  cry.stallino  effects 
are  wanted.  The  engobe,  the  slip  placed  between  the 
body  and  the  glaze,  is  geneially  most  satisfactory  when 
its  eomiMsition  is  the  arithmetical  mean  of  the  composi- 
tions of  body  and  glaze.  The  excessive  grinding  of  glazes 
has  a  detrimental  effect  on  their  adhesive  power  in  the 
kiln,  causing  "cmling."  Colouring  oxides  cannot  be  too 
finely  ground,  but  for  most  joniiosi^s  the  glaze  ncH-d  oidy 
bo  line  enough  to  pass  through  a  No.  200  sieve. — H.  H.  S. 

Jleiil-insulaliiiy    iiialeriaU ;       K/]irii nii)    of    .     C.    R. 

Darling.     Enguieering,    1909,   88.   37 — 38. 

A  NfMBER  of  commercial  laggings  have  been  t<'sti'd  with 
the  ajjparatus  ])reviously  di'scrilicd  (this  .T.,  19(17.  1297), 
and  curves  are.  given  showing  the  relation  between  the 
amtmiit  of  heat  escaping  jair  .s((.  ft.  jM'r  hour  and  the 
internal  temperature  of  the  apiMirutus.  With  material 
intended  for  stiam-pipe  or  boiler  coverings,  the  outer 
suiface.s  were  cx|)osed  to  convection  and  radiation,  in 
order  to  imitate  practical  crndilions.  it  lieing  pointed  out 
that  conductivitj  tests,  in  which  the  material  is  placed 
betw<en  two  suifaces.  give  results  which  apply  only  to 
enclosctl  laggings,  as  used  in  cold  stores,  etc.,  the  lo.^s 
of    heat    through   a  lagging    with    ex|Kised    surface    Ijcing 


u|jwai-d8  of  10  per  cent,  greater.  A  comparison  of  tl 
results  with  different  thicknesses  of  the  same  laggii 
shows,  that  at  low  temiM'ratures  the  .saving  ctTtn-ttMl  I 
the  use  of  a  lliiikcr  lagging  is  much  less  marked  than  i 
high  temperatures ;  also,  at  a  given  tcmperatuiv.  tl 
additional  saving  efTiHled  by  successive  increnient.s  i 
thickness  is  a  diminishing  i|uantity,  the  economic  limi 
under  given  conditions,  being  readily  ascertained  li 
comparing  the  extra  saving,  as  shown  l)y  the  cur^e 
and  the  cost  for  successive  thicknesses.  The  insulaliii 
power  of  some  materials,  such  as  magnesia  and  hh 
asbestos  fibre,  is  found  to  improve  as  the  tiinperatui 
is  increased,  and  it  is  quite  pos.sil)le  for  a  material  at  Ici 
temperatures  to  give  results  inferior  to  those  oblaim 
with  another  material  and  yet  to  be  superior  to  the  othi 
at  high  tcmjieratures,  a  point  of  importance  in  seUrtin 
.1  lagging  for  pipes  conveying  highly  su|K'rheat<xl  stean 
.-V  curve  is  also  given  for  a  slag-wool  lagging,  illustratiii 
the  fact  that  a  porous  solid  is  a  better  insulator  than  a 
air-space  or  the  same  material  in  a  non-portnis  foni 
and  it  is  recommendi-d  that  in  all  cases  the  most  suitahl 
density  should   bo  determinetl  cxj)crimentally. — F.  .Sodv 

Hydraulic  cements  ;     The  setting  of  calca reous  .     \\ 

Miehaelis,  sen.     Z.  Oieni.  Ind.  KoUoide.  1909.  5.  9—22. 

Tni-:  hardening  of  hydraulic  cements  is,  accortfing  to  th 
author,  due  entirely   to  the  formation  of  colloidiil  com 
jmundspraitieally  insolubh^  in  water.    Of  these  ciunpouiHl- 
calcium   silicate   is    l>y   far   the    most    important,   (ill  :ui 
aluminate  and  fi-rrite  jilaying  similar  but   \crv  sub^itli.i: 
roles.     On  gauging  I'ortlund  lement   with  water,  n  -■'  ; 
rated  solution  of  calcium   hydroxide,   aluminate. 
and    sulphate   is   obtained    almost    at    once,    from     ii. 
needlc-sha})cd  crystals  arc  soon  tleposite<l.  as  the  »«!< 
necessary  for  .solution  is  taken  «])  by  adjacent  pariiil, 
of  the  cement.     So  far  the  process  is  analogous  i"     ! 
setting  of  ]ilastcr  of  Paris,  and.  if  the  hardening  of  i  ■  in.  • 
consisted   .sohly   in   this,   the   resulting   mass  of  <  r-,.--!.!! 
consisting  of  the  compounds  mentioned  above,  to  wbiil 
calcium     carbonate    and    calcium     sul|)hoaluniinati'    ni' 
added  later,  would  be  as  little  resistant  to  the  pn  1   •-: 
action    of    water    as    [ilaster    is.     The    cement    pi 
however,    which    ha\e    become    di  priced    of    lini' 
made  richer  in  acid  substances  by  this  process,  soi  n 
to  take  uji  lime  and  water  again  from  the  strong  -■  ' 
of  calcium   hydroxide  surroimding  them,   with  fmi- 
of    hydrateil    colloidal    calcium    silicate,    aluminai'     .r 
ferrite.     The  water  is  given  up  again  by  these  hyii   .'• 
colloids  to  fresh  particles  of  cement  ;    the  lime  n  muM 
adsorbed.     As    more   lime   is   taken    uj).    whilst    «:iiii 
lost,  the  hydrated  colloids  set  to  firm  and  hard  <.ll.    i 
and  this  process  constitutes  the  true  hanfening  of  h\''l 
elements.     The  whole  pn»eess  can   be  wHtcheri  xnuh 
microscope,  as  described  by  l>e  Chatelier,  Ambronn,  .; 
others. 

A  number  of  diroct  experiments  are  adduced  in  snppnri 
of    the    above    theory.     Thus.    Portland    cement    i- 
with  a  large  quantity  of  water  and  provenlwl  from 
by  shaking,  loses  lime  until  approximately  mono<  m  n,: 
compounds  of  sili(  a.  etc..  arc  left,      ff  this  Icachixi  i  •  rm  ni 
is  then  shaken   with  a  saturated   solution  of  Iim«  ■".»'«■ 
a  snuill  qnnntity  of  lime  is  taken   up,  and   the  |<.iiii 
swell  onormou.sly  in  size.     If,  on  the  other  iuiiui.  the  I'  .. 
cement  is  cautiously   coveri-d    with    the   .saturat<-(l   liim 
water,  so  as  not  to  disturb  tlu-  )mrticles.  lime  is  also  lak<'< 
up,  a  marked  change  in  colour  fivni  brown  to  while  tak' 
l)lace,   but    in-itead  of  swelling,  thi'  jiarticles  iMH-onie  tin 
and  s(^t  togethi-r. 

Magnesia   is    a    practically   inert    substance  in  cemcii' 
since   its  solubility   in    water  (1    in   .'i.'i.tKHI   parts)  is  I-- 
small  to  allow  of  the  formation  of  a  solution  sufticieiill 
bjisic   t<»  enabh^  the  silica   tf>  withdraw    it   from  sohiti'' 
and  so  to  form  colloidal  magnesium  silicate.     The  yu    ■ 
of  alkalis  in  general  <l(lays  llu'  setting  of  cement.    • 
tend    to    form    .soluble    silicates.     .Mkali    carbons'' 
delay  the  setting  by  priK-ipitating  inert  calcium  cur 
as  fast  as  the  lime  goes  into  solution,  and  thus  <li  i ' 
the  formation  of  the  strong  solution  of  calcium  hydroxalt 
necessary.     The  action  of  other  sub.stances  is  exiiUinrd 
on  the  same  lines. — A.  (!.  L. 


Vol.  XXVni.,  No.  15.] 


cl.  X— metals  and  metallurgy. 


837 


iicofluvridfs     and     Portland     cenuid.      M.    Merkulow. 

Ingenicur,    1909,    28,    lit;     Tonind.-Zeit.,    1909,    33, 

871—872. 
'tJBES  {ly.lxl  cm.)  of  normal  Portland  cement  mi,xed 

ith  different  proportions  of  sand  were  allowed  to  harden 
|,r  2 — 3  daj's.  and  then  repeatedly  immersed  for  2 — 5 
lours  in  a  solution  of  zinc  silicofliioride  (zinc  "  filiate  "). 
Ifter  drying  for  at  least   24   hours,    the   treated   cubes 

ere  kept  in  air  or  water  for  different  periods,  or  repeatedly 
lozen.  and  the  compression  tests  obtained  compared  «ith 
'lose  furnished  by  siniilar  cubes  not  treated  with  the  silico- 
]aoridc  solution.  The  results  obtained  arc  summarised 
the  following  table,  the  results    being    stated   in    per 

|.  cm. 


Patests. 
Resinous  cement  ;    Process  for  the  prodiiclioti  oj   nmulded 
masses  [arti/icial  stones,  ore  briqueties,  etc.]  by  binding 

and  hardening  filling  materials  by .     A.  Hof,  Witten- 

Ruhr,  a»d  A.  Pieper,  .SchmaUenberg,  Germany.  Eng. 
Pat.  14,954.  July  14.  1908. 
Ix  the  production  of  artificial  paving  stones,  ore  briquettes 
and  the  like,  the  filling  material,  for  example,  stones, 
blast-furnace  slag,  ore-dust,  etc.,  is  heated  to  remove  all  the 
moisture,  and  whilst  still  hot  is  mixed  with  a  hydrocarbon 
solvent  for  the  resinous  binding  material,  such  as  asphaltum, 
which  is  then  added  and  thoroughly  mixed  with  the 
impregnated  filling  mat<?rial.  When  thoroughly  mixed, 
the  mass  is  heated  for  some  time  to  bring  about  polymeri- 


Treatment. 

Mixture  1 : 1. 

Mixture  1 : 2. 

Mixture  1 :  3. 

Mixture  1 :  4. 

Treated.      Untreated. 

Treated. 

Untreated. 

Treated.       Untreated. 

Treated.      Untreated. 

1 
147       1           132 
151                   139 
151                    142 
232                    173 
237                    173 
236                  172 
204                   136 

133                  111 

103 
121 
130 
125 
120 
120 
94 

59 
61 

65 
81 

85 
87 
67 

54                   25 

135 
134 
171 
175 
169 
166 

120 
122 
134 
136 
139 
121 

55                   31 

1    "        ' 

56                      34 

'  days  in  water 

78                      48 
80        1               49 

t    ** 

81                      50 

roieu  23  times    

43                      22 

INote :— 1  kilo  per  sq.  cm. 

i  Treated  and  untreated  cubes  of  the  I  :  3  mixture  were  1 
llso  allowed  to  harden  for  14  days  in  air.  and  then  tested 
'v  Bauschinger's  abrasion  method,  the  disc  making  200 
'■volutions.  Three  treated  cubes,  with  an  initial  weight 
?t  768 — 777  grms.  lost  27 — 42  grms.  b}'  this  treatment ; 
Jiree  similar  untreated  cubes,  weighing  initially  740 — 
'i3  grms.,  lost  318 — 321  grms.  It  is  evident  that  the 
eatment  increases  the  resistance  to  compression,  and  the 
■ardncss,  of  the  cubes  considerably. — A.  G.  L. 


I'ortiand    cement ;     Decomposition    of 
Tonind.-Zeit..  1909.  33.  841- 


W.    lluth. 


-842 


'ejiext  was  treated  with  varying  proportions  (from  2i 
!)  800  times  by  weight)  of  water,  and  prevented  from  setting 
jy  shaking  continually  at  first.  The  phenomena  which 
fccuned  are  described  in  detail  and  practically  confirm 

mbronn's  ob-servations  (this  J.,  1909,  36fi).  When  a 
Irgc  excess  of  water  is  used,  ncecUe-shaped  crystals  are 

reduced   first,   accompanied  by  a  large  increase  in  the 

:)lume  occupied  by  the  cement  :  later  on  a  small  quantity 

:'  a  colloid  is  also  formed.  As  the  quantity  of  water 
jsed  is  decreased,  the  quantity  of  these  crystals  produced 

iminishes,  as  does  also  the  increase  in  volume,  whilst 
k  the  same  time  the  quantity  of  colloid  formed  increases. 

he  author  concludes  that  only  the  colloid  plays  a  part 
,1  the  setting  of  cement,  and  that  the  formation  of  crystals 

■'  calcium  hydroxide  and  of  the  needle-shaped  crystals 
ibserved  can  be  of  importance  only  as  regards  the  final 

ardening  of  the  cement. — A.  G.  L. 

'dement].     CO^'-ions ;      Petardation     of     reactiinty     of 

adsorbed  .     P.  Rohland.     Z.  Chem.  Ind.  KoUoide, 

I  1909.  5,  33—35. 

■.'UEN  Portland  cement  is  digested  for  some  time  with  a 
ilution  of  an  alkali  carbonate  or  bicarbonate,  the  cement 
-'ing  prevented  from  setting  by  shaking  or  stirring,  it 
isorbs  the  C03"-or  HCO3'-  ions comijletely.  On  removing 
le  alkali  solution,  and  treating  the  cement  with  dilute 
vdrochloric  acid,  it  is  found  that  no  evolution  of  carbon 
;oxide  occurs  until  the  concentration  of  the  acid  is 
,icreased  so  much  tliat  the  cement  dissolves  as  a  whole, 
be  acid  ifms  taken  u))  from  ammonium  carbonate  solu- 
jons  are  hclrl  less  firmly,  and  can  be  detected  by  treat- 
.  ent  with  2.V-h}-<lrochloric  acid.  Cement  also  takes  up 
•  le  acid  ions  from  solutions  of  borax.  The  author  believes 
'lat  these  phenomena  are  connected  with  the  tenacity  with 
jhich  sodium  sulphate  is  retained  by  glass  or  by  medium- 
;•  hard-burnt  bricks,  long-continued  extraction  of  the 
'tiely  powdered  material  with  water  being  necessary  in 
lese  cases  to  remove  the  sodium  sulphate. — A.  <i.  L. 

ooch  crucibles  for  asphalt  analysis.     Mears.     See  XZIII. 


14-2  lb.  per  sq.  in.] 

sation  of  the  solvent,  so  that  it  acquires  properties  similar 
to  the  resinous  binding  material,  and  no  longer  exists  as  a 
separate  solvent  body.  The  claims  also  include  the  moulded 
mass  obtained  from  filling  materials,  resinous  cements  and 
hydrocarbon  solvents,  which  solvents  are  finally  poly- 
merised, and  objects  manufactured  from  the  liiass. 

— W.  C.  H. 

Cement ;     Manufacture    of    [ii;hite~\    .     T.    D.    Kelly, 

Forest  Gate.  Eng.  Pat.  14;336,  July  (i.  1908. 
Flixts  are  heated  to  redness,  and  plunged  into  cold  water. 
One  part  of  the  powdered  silica  so  obtained  is  mixed  with 
2 — t  jjarts  of  chalk  or  lime  and  10 — 15  per  cent,  of  common 
salt,  and  the  whole  calcined,  a  white  chnker  being 
obtained  if  contact  with  the  fuel  is  prevented.  Alter- 
natively, clay  is  treated  first  with  hydrochloric  acid  and 
then  washed  with  water.  One  part  "of  the  leached  clay 
is  mixed  with  2 — 4  parts  of  chalk  or  lime  and  about  10  per 
cent,  of  salt,  and  the  whole  burnt  to  cement.  Instead 
of  washing  the  clay  with  hydrochloric  acid,  this  operation 
may  be  omitted,  and  then  a  larger  proportion  of  salt  (10 — 
loperccnt.  ine.xccssof  the  quantity  of  ferric  oxide  present) 
must  be  u.sed  in  order  that  the  iron  may  be  volatilised 
during  the  burning. — A.  G.  L. 


Disposal  of  house  refuse.     Eng.  Pat.  23,' 


Go. 
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Bull. 


Iron  and  steel ;  Transformations  of .     Grenet. 

Soc.  Chim.,  1909,  5,  758—764. 
The  author  combats  the  view  that  the  transformation 
of  pure  iron  is  a  phenomenon  to  be  considered  apart  from 
the  mutual  solution  of  iron  and  carbon.  He  extends 
the  idea  of  solid  solution  to  pure  bodies  and  considers 
the  transformation  of  pure  iron  as  a  limiting  case,  the 
passing  of  pure  iron  into  solid  solution,  just  as  the  fusion 
of  a  pure  body  may  be  regarded  as  the  bruit  of  its  hquid 
solution  in  other  constituents,  when  the  ])roi)oition  of 
these  approaches  zero.  Steels  arc  lookerl  upon  as  eoiitam- 
ing  onlv  the  three  constituents,  fcrrite.  ccmcntite,  and  solid 
solution,  and  the  phenomena  relating  to  Uiciu  iis  falling 
in  with  the  general  case  of  allovs,  of  which  the  conslUucnts 
can  form  solid  solutions  wliich  may  be  decomp(«;ed  into 
their  constituents  at  certain  temperatures  The  law 
relating  to  the  phenomena  of  quenching  and  annea  ing 
becomes  general,  therefore,  and  may  be  stated  :  an  alloy, 
formed  of  several  constituents,  is  softer,  as  the  inaxinium 
temperature  attained  since  the  transformation  which 
has  "ivcn  rise  to  these  constituents  becomes  higher  and 
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longer  maintained.  The  quenching  (rapid  cooling)  of  an 
hIIov.  hoattd  to  a  sufficiently  high  temperature  for  its 
iimstituents  to  form  a  solid  solution,  may  lower  the 
teniperatvire  at  which  the  solid  solution  decomiKises 
Into  its  constituents,  in  which  case  quenchinji»will  cause 
hardening,  or  it  may  suppress  the  transforn\fttion  on 
tooling,  when  the  effect  of  <|uenehing  cannot  he  foreseen. 

— F.  SoDK. 

Cementation  of  iron  by  rarbon  in  tucuo.     L.  Guillet  and 
C.  Griffiths.     Compt.  rend.,  1900,  149,  125—127. 

f^tjfi.AU  charcoal,  which  had  previously  been  lieated  in 
(hlorine  to  KWO"  C,  and  soft  iron  were  heated  together 
in  a  glazed  jiorcdain  tube,  which  was  connected  with  a 
uiniionieter  at  one  end,  ami  with  means  for  ))ro<lucing  a 
vacuum  at  the  other.  It  was  fiuiiid  that  if  all  gases 
were  tirst  removed  from  hiith  the  ingrcdii  nts,  cementation 
did  not  lake  place  unless  the  iron  and  the  charcoal  were 
in  intinmie  contact..  If  the  ingredients  were  subjected 
to  mechanical  ]jrc,ssurc,  the  amount  of  cementation 
increased.  The  actitm  was,  however,  so  slow  tliat  the 
author  ((included  that  carbon,  as  such,  played  but  a 
very  small  part  in  the  industrial  processes  of  cementation. 

—0.  R. 

H7n7e  scale  on  utecl ;    Formation  of  and  the  surface 

dfcitrhonisalion  of  pi'pf-anncaUd  Mfcl.     C.   M.  Johnson. 
J.  Ind.  and  Eng.  C'heni.,   1009,  I.  459—4(12. 

Till!  author  describes  experiments  made  in  an  attempt 
to  discover  the  cause  of  the  coarsely  crystalline,  white, 
ahiminium-likc  scale  (much  lower  in  carbon  content 
than  the  remainder  of  the  metal),  which  is  fii'iiuently 
observed  on  bars  of  steel  wliich  have  been  annealed 
in  steel  pipes,  with  charcoal,  with  a  view  of  iiroducing 
a  frosted  metallic  finish  free  from  scale.  Steel  having 
a  coating  of  this  white  scale  does  not  become  hardened 
lile-proof  on  the  outside.  Experiments  in  which  pieces 
of  steel  were  heated  in  presence  of  carbon  dioxide,  hydrogen, 
charcoal,  carbon  monoxide,  and  natural  gas  in  a  porcelain 
tube,  and  also  in  the  tube  containing  only  air  and  scaled 
so  that  air  could  be  expelled,  but  no  fresh  air  drawn  in. 
indicated  that  the  most  active  agent  in  |)ioducing  the 
'■  bark  "  (surface  dcearbonisation)  was  the  rust  or  black 
scale  adhering  to  the  steel,  this  being  reduced  to  metal 
by  the  carbon  of  the  steel.  In  a  further  experiment, 
a  piece  of  high-carbon  steel  was  heated  at  850° — 900°  C. 
in  the  porcelain  tube,  in  which  was  also  ]>laced  a  jwreelain 
boat  containing  some  hard  semi-fused  iron  oxide.  After 
18  houi-s  it  was  found  that  the  hard  mass  of  oxide  bad 
been  converted  into  a  loose  friable  substance,  whilst 
the  steel  showed  great  surface  dcearbonisation.  After 
a  second  heating  with  a  fresh  piece  of  steel,  the  friable 
substance  in  the  boat  had  become  light  grey  in  colour 
and  fibrous  and  was  found  to  contain  08  percent,  of  metallic 
iron.  It  is  sucgcsted  that  pure  metallic  iron  coidd  be 
j)ie|iared  in  this  way  from  jiure  iron  oxide  by  healing  it 
in  a  closed  tube  with  a  sealed  vent,  in  presence  of  a  piece 
of  highcarbon  tool  steel  low  in  sulphur.  The  white 
aluminium-like  scale  on  steel  is  produced  more  rapidly 
at  tem)xraturcs  above  750°  C.  At  a  temperature  of 
about  TOO'  C.  the  s\ii-face  dcearbonisation  of  steel 
annealed  in  a  closed  tube  with  a  scaled  vent  is  confined 
to  a  very  thin  skin,  below  which  the  steel  is  hardened 
tile-proof.  If  the  steel  be  polished  free  fi-om  rust  and 
scale,  and  then  annealed  in  a  tube  from  which  all  oxygen 
has  been  cxiielled  by  carbon  inonoxitle,  no  surface  dcear- 
bonisation is  produced  and  the  steel  is  hardened  lile- 
proof. — A.  S. 

Iron  ;    Passivity  of  .     P.  Krassa.     Z.  Klektrochem., 

LOOit,  15.  400—500. 

An  invcstigalion  of  (he  pnlential  of  iion  in  -(rung  alkali 
Holutions  shows  that  with  8.V — 12.V  solution,  niaximiini 
activity  is  reached  below  the  boiling  jHiint  or  after  short 
boiling  ;  with  4,V — 8.Y  solution  longer  boiling  is  necessary, 
and  with  still  weaker  solutions  activity  is  not  induced 
by  boiling,  though  the  iron,  if  once  rendered  active, 
remains  so  in  the  boiling  solution,  if  stronger  than  .V/1. 
Iron  is  best  rendered  active  by  boiling  in  strong  alkali 
solution    or    by    cathodie    polarisation.     With  .solutions 


weaker  than   iV/1,  active  iron  soon  loses   it«    nctivit 
When  active  iron   is  anodically   polarised,  with  a  wca 
current,  in   a    solution   of  alkali   at   its   boiling   point, 
remains  active  for  a  time,   but   the   potential  sooner  i 
later  begins  to  change,  at  lirst  .shiwly  and  then  rapidi 
until    linally    the    value   is    reached    at    which    oxygen 
evolved,    the    iron    gra<lually    bcconiini:    passive.     .\t   tl 
.same  time,  before  ])assivily  sets  in,  the  solution  bt'coun 
coloured    bluish-green,    owing    to    the    solution    of    in>i 
and    the   electrocle   is   coated    with   a   velvety   black   lili 
of  oxide.  i)art  of  w  bich  settles  to  the  bottom  of  the  coi 
taining    vessel.     With    a    very    strong    current,    even  i 
concentrated  .solution,  evolution  of  oxygen  begins  at  oii^ 
without  any  visible  c-hangc  of  the  electrotle.     The  autl 
regards  ])assivity  as  due  to  the  formation  of  this  oxh; 
Him.  whii  h.  under  pniper  conditions,  may  reach  a  con 
siderable    thickness,    though    with    high   current    deiuity 
low    alkali    concentration,    and    a    low    temjK'ratiire,   th 
thickness  is  reduced,  so  that  the  him  may  even  beeoni 
invisible.     Solution   of   the    lilni    renders   the   iron  activ' 
again  ;   strong  solutions  and  a  bigli  tcmperatuie,  therefore 
which  incrc-ase  the  solubiUty  of  the  oxide,  tend  towtrdt 
activity.     It  is  found  that  weak  solutions,  in  which  iroi 
does  not  become  active  at  the  boiling  point,  are  deoom 
posed  by  iron  at  higher  temperatures,  with  the  hhentioi 
of  hydrogen,  thus  pointing  to  the  activity  of  the  meUl 
Only   ferrous  ircui  is  found   in  the  anodic   solution,  bu 
tlic  tilm  ccuitains  also  iron  in  a  higher  state  of  oxidation 
After  cathodie  reduction,  this  lilui,  owing  to  its  extrcmelj 
fine  state  of  division,  is  (piite  active,  even  in  solutioni 
in    which    massive   iron    is    passive,    and,    moreover,  the 
capacity  of  a  plate  which  has  been  treated  in  this  way  ii 
very     marked.     Potential     n>easurement.s     lead     to    the 
view  that  the  active  mass  of  the  iron  plate  in  the  iron 
nickel  accumulator  is  in  this  form. — F.  SoDN. 

Silver  coinage  alloys  ;    Changes  of  structure  of (funnj 

thermal  mid  mrchiiniral  treatnunt.  E.  Pannain.  Atli 
i:.  Accad.  dci  Lincci.  Roma,  1!M)0  [5],  18,  I.,  523— «S6, 
Chem.  Zcntr.,   1009,  2,  230—2-10. 

Till-;  )iieliniiuaiy  treatment  of  the  alloy  for  silver  eoinact 
clilleis  from  that  of  the  alloy  for  bronze  coins  (see  this  J., 
1009.  24(1)  chielly  in  that  the  former,  before  aiul  after  the 
tirst  series  of  rollings,  is  allowed  to  cool  slowly  in  the  ail 
instead  of  being  c|uenchecl  in  water.  The  alloy  contains, 
on  the  average,  83  20  jut  cent,  of  silver  and  Ki'.'VS  of 
co])per.  \Vhen  the  polished  pieces  of  metal  are  etehwl 
witli  c  iincentiatccl  nitric  acid,  the  structural  coniiMincnts, 
namely  large  white  crystals  of  a  solid  solution  of  ropprr 
in  silver,  surrounded  by  a  dark  eutectic.  show  u|)  di.'ctinoUy. 
During  the  working  of  the  alloy,  the  structure  becomoa 
finer  and  more  uniform.  The  crystals  are  deformed 
by  rolling  and  broken  by  stamping,  whilst  heating  renderB 
the  structure  more  uniform. — A.  S. 

Zinc-smelling  ;    Contribution  to  the  eheniistri/  of  .     \ 

Lepiaixzyk.     Mctallurgie,   1009,  6,  4(19—419. 

Kxi'EIciMKNTs  are  described  in  which  luno  zinc  sulphide 
was  roasted  alone,  with  ferric  oxide,  with  calcium  car- 
bonate, and  with  a  mixture  of  iron  sulphide  and  ealc-ium 
v-arbonate  in  pon-elain  crucibles  of  10  c.c.  e«|Mieity.  by  the 
Hame  of  a  Teclu  burner  at  a  temperature  of  8.'>0' — VHfif  C. 
The  residue  was  analysed  and  the  loss  in  weight  dtter- 
mincd.  the  results  bc-ing  tnbulati-cl  after  '-tdculalion  in 
pcrcenlages  of  the  original  amount  of  substance  imed. 
The  results  show  that  : — (I).  I*ui-e  zinc  sulphide  can  be 
roasted  completely  to  (he  oxide  if  the  conditions  are  such 
that  the  zinc  sulphate  produced  is  again  deeoni|H"-' 
(2).  Incomplete  lemoval  of  sulphur  is  due  to  incoinpl' 
decomposition  of  the-  sulphate.  Iron  oxicle  intluencc- 
tliis  by  reacting  with  the  zinc  sulphide  fcumiiiL'  fem(ll^ 
sulphide.  t';di  iuin  c  m  liumilc'  (joe-  not  prc\enl  I  lie  com 
plcle  iciasliug  of  the  zinc  sulphich',  but  forms  calcium 
sulphate.  Experiments  on  lecjuetion.  with  dislillatiiti. 
were  carried  out  in  covered  gra|ihite  cru.ibles  in  a  niuftlr 
heatc<l  to  1S(K)°— l4tK>°  V.  for  fourteen  hours,  when  the 
crucible  was  allowed  to  cool  in  (he  closed  muffle,  and  I(s 
loss  in  weight  determined,  the  results  beiiin  c  a|culatr<l 
and  t.ibiilated  as  befoic-.  It  is  shown  (ha(  calcium 
sulphate  and  carlxm  do  not  quanlilatively  react  according 
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to  the  equation,  C'aS04+-lC=CaS+4CO.  Part  of  the 
calcium  sulphide  produced  appears  to  react  with  the 
sulphate  according  to  the  equation,  3C'aS04-)-C'aS=4C'aO+ 
|4S0o.  Zinc  sulphide  appears  to  be  volatile,  since  zinc 
|Wd  sulphur  are  lost  in  atomic  proportions.  Iron  suli)l!ide 
is  more  readily  reduced  by  carbon  than  zinc  sulphide. 
iFerric  o.iiide,  zinc  sulphide  and  carbon  yield  carbon 
jmonoxide  and  bisulphide,  iron  sulphide,  and  the  metals 
(iron  and  zinc,  with  some  reproduced  zinc  sulphide.  In 
jthe  technical  roasting  of  zinc  sulphide  ores  it  is  concluded 
|that  the  iron  present,  in  the  blende  is  to  a  slight  extent 
iharmful  during  the  roasting  because  it  prevents  the 
jjomplete  oxidation  of  the  zinc  sulphide.  In  the  distilla- 
:!ion  process  iron  is  useful  if  present  as  fenic  oxide.  (1), 
.because  during  the  roasting  it  convci'ts  zinc  sulphide  into 
',inc  oxide  which  is  then  available  for  reduction  ;  (2), 
[because  if  calcium  s\ilphate  be  present,  ferric  oxide 
f.-etains  the  sulp'iur  as  iron  sulphide,  and  prevents  the  zinc 
i'orming  zinc  sulphide.  In  preparing  the  mixture  for  the 
Iretort  in  case  the  blende  contains  much  calcium,  it  is 
jvdvisable  to  add  ferric  oxide  in  order  to  obtain  a  better 
ifield  of  zinc.  Of  course  it  is  advisable  to  remove  the 
■alcium  salts  before  roasting,  preferably  by  washing ; 
if  this  were  done,  the  roasted  blende  would  bo  as  easily 
distilled  as  a  calciferous  calamine,  since  in  the  absence  of 
i;alcium  sulphate  the  small  amount  of  ferric  oxide  usually 
.present  in  the  mineral  would  be  sufficient  to  convert 
jmroasted  zinc  sulj3hide  into  zinc  oxide. — A.  H.  C. 
i 
'Lead  in  solder  and  in  the  tin  coating  of  cans  for  preserved 

j    loads ;    Determination  of  .     v.   DeUa  Crose.    Aim. 

I    chim.  analyt.,  1909,  14,  245—248. 

['Solder. — 0-5  grm.  of  the  sample  is  dried  in  the  oven, 
|ft-eighed  again,  heated  with  1-5  c.c.  of  nitric  acid  (sp.  gr. 
il-30)  and  the  mixture  evaporated  to  drjaiess  in  a  flask.  The 
esidue  is  treated  with  2 — 3  drops  of  nitric  acid  and  10  c.c.  of 
Jivater,  heated  in  order  to  dissolve  lead  nitrat«..  and  trans- 
■ierred  to  a  100-c.c.  flask.  The  metastannic  acid  adhering  to 
l:he  evaporating  flask  is  removed  by  heating  and  shaking 
ivith  about  5  grms.  of  washed  sand  and  water,  the  liquid  and 
.i\-ash  waters  being  decanted  into  the  graduated  flask.  The 
lask  is  cooled  to  1.5°  C,  and  the  contents  are  made  up  to 
ilOO  c.c,  mi.xed  and  filtered.  Fiftj-  c.c.  of  the  filtrate  are 
transferred  to  a  100-c.c.  flask,  and  the  lead  is  precipitated 
ffith  a  potassium  bichromate  solution  (of  which  1  c.c. 
precipitates  0-01  grm.  of  lead),  added  in  portions  of  5  c.c. 
it  a  time  until  excess  is  jircsent.  The  contents  of  the  flask 
ire  made  up  to  100  c.c.  and  filtered,  50  c.c.  of  the  filtrate 
,)eing  titrated  with  a  solution  of  a  ferrous  salt  to  determine 
ihe  excess  of  bichiomate.  The  lead  determination  may 
ihus  be  effected  in,  at  most,  an  hour  and  a  half.  If  the 
(lolder  contains  iron,  the  sample  is  heated  gently  (not  to 
polling)  under  a  reflux  tube  with  5  c.c.  of  hydrochloric  acid 
isp.  gr.  M9)  and  3 — i  c.c.  of  water.  Tlie  solution  thus 
)btained  is  treated  with  100  c.c.  of  water,  and  enough 
immonia  to  produce  a  slight  turbidity,  and  then  acidified 
rith  hydrochloric  acid.  The  warm  solution  is  precipitated 
,.vith  sulphuretted  hydrogen,  the  precipitate  is  washed  with 
Sulphuretted  hydrogen  water  by  decantation,  coUe^ited 
,ind  washed.  The  filter  and  precipitate  aie  heated  and 
itirred  with  5  c.c.  of  yellow  ammonium  sulphide,  and 
|10  c.c  of  water  are  then  added.  The  liquid  is  decanted 
'through  a  filter,  the  residue  being  washed  with  sul- 
ihuretted  hydrogen  water  by  decantation  and  collected. 
Che  filter  and  precipitate  are  gently  heated  with  10  c.c. 
,if  nitric  acid  (1  :  3)  until  the  black  pricipitate  has  dis- 
appeared, 20  c.c.  of  water  are  added,  the  liquid  is  decanted 
hrough  a  filter  into  a  100-c.c  flask,  and  the  residue  is 
Ivashed  with  warm  water  until  the  filtrate  is  no  longer 
iicid.  After  cooling  and  making  up  to  volume,  50  ce.  of 
he  filtrate  are  transferred  to  a  100-c.c.  flask,  treated  with 
■nough  ammonia  to  produce  a  faint  turbidity,  and  cleared 
ivith  a  little  acetic  acid.  Precipitation  with  potassium 
|)ichromate  is  then  effected  as  above  described.  By 
jleduoting  the  weight  of  iron  (determined  in  the  filtrate 
jrom  the  sulphides)  from  that  of  the  weight  of  sample,  the 
iveight  of  solder  is  found,  the  lead-content  being  calculated 
jin  the  latter  (provided  that  no  arsenic,  antimony,  copper, 
jtc.are  present).  Tin  coating. — At  least  1  grm.  of  the 
Dating  is  removed  from  the  interior  of  the  clean,  dry  can  ; 


care  must  be  taken  not  to  remove  any  solder,  which  often 
penetrates  to  the  interior  of  the  can  ;  it  is  impossible  to 
avoid  contaminating  the  sample  with  iron.  The  weighed 
sample  is  treated  with  hydrocUoric  acid  as  described 
for  solder  containing  iron,  and  if  the  lead-content  is  high, 
the  further  treatment  is  also  the  same.  Otherwise  the 
hydrochloric  acid  solution  is  neutralised  with  ammonia, 
and  made  up  to  25  c.c,  the  lead  in  solution  being  deter- 
mined as  sulphate.  The  filtrate  from  the  lead  sulphate 
is  neutralised  with  ammonia,  freed  from  alcohol  by  evapora- 
tion, made  up  to  50  c.c.  acidified  with  hydrochloric  acid, 
precipitated  with  sulphuretted  hydrogen,  and  filtered. 
The  filtrate  is  used  for  determining  the  iron,  the  weight 
of  the  latter  being  deducted  from  that  of  the  sample. 

— L.  E. 

Chromium  ores  ;    Production  of in  the  United  States. 

U.S.  Geol.  Survey,  1908.  [T.R.] 
The  production  of  chromic  ore  in  1908,  though  showing 
an  increase  over  any  year  in  the  past  decade,  indicates 
that  American  consumers  are  stiU  very  largely  dependent 
upon  imported  ore,  the  greater  portion  of  which  comes 
from  New  Caledonia,  Greece,  and  Canada. 

The  total  production  of  chromite  or  chromic  ore  in 
the  Ignited  States  in  1908  was  359  long  tons,  valued  at 
.?5.640.  Most  of  the  ore  was  produced  in  Shasta  County, 
C'?.!.,  but  a  small  quantity  came  from  Converse  County, 
Wyo.  Very  little  domestic  ore  has  yet  been  used  in  the 
manufacture  of  chromium  alloys,  potassium  bichromate, 
chrome  paints,  or  other  chemical  materials. 

The  imports  of  1908  included  27,876  long  tons  of  chrome 
ore,  valued  at  8345,960  ;  216,081  pounds  of  ehromate 
and  bichromate  of  potash  and  3,805  pounds  of  chromic 
acid.  The  total  value  of  all  products  of  chrome  ore  was 
8362,121. 
Aluminium  ;   Action  of  hydrochloric  acid  gas  on ,  and 

<fuantitative  analysis  of  inetaUic  aluminium.     E.  Kohn- 

Abrest.     BuU.  8oc.  Chim.,  1909,  5,  768—775. 

Pure  dry  hydrochloric  acid  has  no  appreciable  action  on 
aluminium  in  the  cold,  but  at  250° — 300°  C.  the  metal  is 
attacked  very  readily.  Any  silicon  present  is  completely 
volatilised  at  300°  C.,  and  iron  is  converted  into  ferric 
chloride  :  aluminium  oxide,  existing  in  the  metal  used, 
remains  in  the  residue  unchanged.  When  a  mixture  of 
iron  and  alummium,  in  atomic  proportions,  is  used,  the 
aluminium  is  first  converted  into  chloride,  which  is 
obtained  almost  pure,  and  then  the  iron  is  attacked,  but 
this  is  volatilised  only  in  small  quantities,  ferrous  chloride 
being  chiefly  produced.  The  percentage  of  metallic 
aluminium  present  in  sampiles  of  the  metal  may  be  deter- 
mined by  heatmg  about  0-3  grm.  to  300°  C,  first,  for  about 
10  mhis.,  in  a  current  of  dry  hydrogen,  free  from  oxygen, 
and  then  for  25  mins.  in  a  current  of  dry  hydrochloric  acid  ; 
after  cooling  in  the  presence  of  hydrogen,  the  residue  is 
weighed,  and  the  cMoride  in  this  residue  determined  volu- 
mctrically,  so  as  to  obtain  the  proportion  of  hydrated 
oxide  in  the  sample. — F.  Sodn. 

Colloidal    silver    sohdion.     Traube-Mcngarini    and    Scala. 
-Sec  XX. 
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A.  A.  Lockwood, 
Eng.    Pat.    6148, 


[Rcfractori/]  ores  ;    Treatment  of  

and    M.    R.    A.    Samuel,    London, 

March  19,  1908. 
Complex  lead-zinc  ores  and  the  like,  which  resist  separation 
by  mechanical  concentraters,  are  agitated  with  a  solution  of 
sodium  or  potassium  silicate  or  caustic  alkali  or  both, 
until  the  material  bindmg  the  metallic  constituents  together 
is  sufficiently  acted  upon  to  liberate  the  jmrtides,  after 
which  they  arc  separated  by  means  of  mechanical  classifiers 
or  the  like.— F.  R. 

Furnaces  for  obtaining  zinc  and  lead.  J.  Armstrong, 
London.  Eng.  Pat.  13.513,  June  25,  1908.  Addition  to 
Eng.  Pat.  20,543  of  1904. 
In  the  reduction  furnace  described  in  the  chief  jnitent 
(this  J..  1905,  1113),  the  zmc  is  distilled  by  heating  the 
ore,    mixed    with   carbonaceous   matter,    in   long   narrow 
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chambers  by  meaos  of  gas-fired  flues,  wliich  form  the 
walls  of  the  chambers.  The  present  improvement  consists 
essentially  in  substituting  a  scries  of  superimposed 
horizontal  heatiuc;  Hues,  tired  inde])endently,  in  place  of 
vertical  Hues,  so  that  the  temperature  throughout  the 
chamber  may  be  adjusted  as  required. — F.  R. 

Zinc  ;    Separation  of  from   its  orex  or  compounds. 

H.  L.  Sulman,  London.     Eng.   Pat.  23,497,  June  24, 

1908.  Addition   to   Eng.    Pat.   701   of   1908   (this  J.', 

1909,  206). 

Is  the  process  in  which  zinc  is  leached  out  of  ores,  in  the 
form  of  zinc  bi.sulphite  and  precipitated  as  mono-sulphite, 
a  vacuum  or  i)artial  vacuum  is  produced  in  the  furnace  in 
which  the  mono-sulphite  is  calcined,  in  order  to  accelerate 
the  removal  of  the  sulphur  dio.xide  and  water  va|)our. 
The  furnace  may  consist  of  a  revolving  air-tight  cylinder, 
containing  iron  balls  to  break  up  the  charge,  and  connected 
with  a  suitable  exhaust  pump. — F.  R. 

Ores ;    Treatment   of    .      T.     B.    Rogerson    and    P. 

Donaldson,  Glasgow.     Eng.  Pat.  24,503,  Nov.  14,  1008. 

Finely  divided  ores,  "  purple  ore,"  "  blue  billy  "  or  the 
like,  are  agglomerated  into  lumps  suitable  for  smelting, 
by  treatment  in  an  inclined  furnace,  heated  by  means  of 
one  or  more  tuydres  or  burners  directed  into  the  lower  end 
of  the  furnace,  and  supplied  with  a  mixture  of  blast- 
furnace gas  and  the  heated  air  from  the  hot-blast  pipe  of 
a  blast-furnace. — F.  R. 

Dexulphurisinq  anrl  agglnmernliiig  ores;  Proce3.i  for  . 

C.  Robinson.  Jlount  Vernon,  N.Y.     U.S.  Pat.  926,289, 
June  20,  1909. 

The  ore  is  mixed  with  fuel  and  continuously  fed,  by  means 
of  a  hopper  into  a  tall  narrow  chamber.  The  successive 
layers  of  ore  pass  through  a  zone  of  heat  which  is  main- 
tained, without  the  aid  of  extraneous  heat,  by  adjusting 
the  supply  of  air  to  the  narrow  chamber. — F.  R. 

Metals ;    Extraction  of  frotn  ores.     W.    T.    Smith, 

Los  Angeles,  Cal.     U.S.  Pat.  926,718,  June  29,  1909. 

Pttlp,  consisting  of  finely  divided  ore  and  cyanide  solution, 
is  charged  into  a  cylindrical  tank,  with  a  conical  bottom, 
having  a  discharge  pipe  leading  externally  from  the  bottom 
and  discharging  into  the  top  of  the  tank.  .Superheated 
steam  is  injected  into  the  l)ipe,  thereby  heating  the  pulp 
and  causing  it  to  circulate. — F.  R. 

Basic  Bessemer  process  ;  Addition  of  substances  containing 

iron  oxide  and  of  lime  in  the  »;i  order  to  shorten 

the  after-blow.  Eiscnhiitten-Akt.-Ver.  Dudelingen. 
Ger.  Pat.  210,809,  Oct.  8,  1907.  Addition  to  Cer.  Pat. 
197..591,  July  15,  1906. 
A  PORTION  of  the  muterinl  containing  iron  oxide  used  in 
the  process  described  in  the  main  patent  (see  this  J., 
1908,  689)  is  replaced  by  substances  containing  manganese 
oxide.  A  small  portion  of  the  manganese  oxide  is  reduced, 
but  the  greater  part  jjasscs  into  the  slag,  rendering  the 
latter  more  fluid  and  thus  accelerating  dephosphorisation 
of  the  iron. — A.  S. 

Slags  of  lead  and  copper  smelters  ;    Process  of  recovering 

oxide   of    zinc   from    molten   liquid   .      W.    Witter, 

Hamburg,  Gernmnv.     Eng.   Pat.   13,0(U,  July  1,  igos! 
Under  Int.  Conv.,  .July  2,  1907. 

See  Fr.  Pat.  392,422  of  1908  ;  this  J.,  1908,  1210.— T.  F.  B. 

Oohl     or     gold     alloys;      Befining     .     Norddeutsche 

.■\ffinerie  Akt.-Ges.,  Hamburg,  Germany.  Eng.  Pat 
6276,  March  16,  1909.  Under  Int.  Conv.,  Sept.  21 
1908. 

Sek  Ger.  Pat.  207,555  of  1908  ;  this  J.,  1909,  482.— T.  F.  B. 

Oold  arid  other  metal  in  sheets  ;   Proems  and  apparatus  for 

making  .     L.   Kurz.     Fr.   Put.   398,028,   Dec.   30 

1908. 

See  Eng.  Pat.  28,081  of  1908  ;  this  J.,  1909,  608.— T.  F.  B. 


MetaU ;     Method   of   uniting   or    welding   .     W.    ^ 

Simpson,  London.  Assignor  to  United  States  Oirbc 
Welding  Co.,  Delawait?.  U.S.  Pat.  927.292,  July  f 
1909.  ' 

See  Fr.  Pat.  376,868  of  1907  ;  this  J.,  1907. 1053.— T.  F.  T 

Ores  ;    Method  of  treating  .     The  Mures  Syndic; 

Ltd.  Fr.  Pat.  398.659,  Jan.  20,  1909.  Uiider  Im 
Conv.,  March  19,  1908. 

See  Eng.   Pat.   0148  of  1908;    preceding.— T.  F.  B. 

Apparatus  and  tools.     Eng.  Pat.  19,564.     See  I. 

Producing  moulded  masses  [artificial  stones,  ore  briiiueHf 
etc.'\  by  binding  and  hardening  filling  materials  by  resirin 
cement.     Eng.  Pat.  14.954.     See  IX. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(J.)— ELECTRO-CHEMISTRY. 
Passivity  of  iron.     Krassa.     See  X. 

Electric  conductivity  of  waters.     Pleissner.     See   Will/; 

P.\TENTS. 

Electrolytes  for  electrolytic  cells.  The  British  Thomson 
Houston  Co.,  Ltd.,  London.  From  General  Electric  Co. 
Schenectady,  N.Y.,  U.S.A.  Eng.  Pat.  15,792,  July  24 
1908. 

The  electrolyte  consists  of  a  solution  of  ammooiiui 
tetraborate  and  an  organic  substance,  such  as  glycerin 
for  use  with  electrodes  one  or  both  of  which  may  cooiiil 
of  aluminium.  The  cell  will  thus  act  as  a  current  vilve 
or  rectifier,  or  as  a  static  electrical  condenser  at  relati»el\ 
high  voltages,  with  only  a  moderate  rise  of  tcmp<r«tun 

— B.  X. 

Electrolytic  cells  ;  Aluminium .     The  British  Thomson 

Houston  Co.,  London.     From  the  General  Electric  Co., 
Schenectady,   New   York.     Eng.    Pat.    1345   of   1909 
date  of  application,  Sept.  4,  1908. 

In  aluminium  electrolytic  cells,  an  acid  solution  oJ 
ammonium  tartrate  is  used  as  the  electrolyte,  to  prevent 
deterioration  of  the  electrodes  when  the  cells  are  not  io 
use,— W.  C.  H. 


\ 


Electrodes  of   magnetic   oxide   of   iron  ;      Process  for  tht 

production  of .     Consortium  fiir  Elektrochem.  lod., 

Ges.m.b.H.     Ger.   Pat.  211.300.  Nov.   22,  1907. 

5Iet.\i.lic  iron  or  mixtures  of  iron  and  its  oxides  are  bornt 
in  oxj'gen  or  in  gases  rich  in  oxygen,  and  the  magnetic 
oxide  thus  produced  is  allowed  to  solidify  in  moulds  of 
the  desired  shape.  Example:  A  cylindrical  hole  is 
bored  in  a  block  of  magnesite,  and  one  end  is  closed  by 
a  plug  of  iron  or  ferrosilieon.  A  rod  of  iron  heated  to 
incandescence  at  the  ln«cr  end  is  then  jilaced  in  the  hole, 
and  oxygen  is  blown  in  through  perforations  in  the  wall* 
surromiding  the  hole.  The  iron  burns,  and  the  molt<n 
magnetic  oxide  produced  fills  the  hole. — A.  S. 

Electrodes  and  resiftances  for  electric  furnaces,  radialorf, 
lamps,  and  the  like.  G.  Cornaro,  Turin.  Italy.  Eog. 
Pat.  13,734,  June  29,  1908.  Under  Int.  Conv.,"june  27, 
1907. 

See  Fr.  Pat.  393,311  of  1908 ;  this  J.,  1909,  148.— T.  F.  B. 

Wood  used  for  electric  cells  and  electrolytic  vats  :     Trtat- 

ment  of .     The  Chloride  Electrical  Storage  Co..  Ltd., 

and  B.  Heap.     Fr.  Pat.  398,302,  Jan.  8,  1*19,     Under 
Int.  Conv.,  .Ian.  21,   1908. 

See  Eng.  Pat.  1420  of  1908  ;  this  J.,  1908,  1070.— T.  F.  B. 
Incandescent  lamp  filaments.  Eng.  Pat.  23,726.  Set  II 
Incandescent  lamp  filaments.     Fr.   Pat.  398,247.    See  II 
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Mrolulic   manufacture    of    caustic    alkali    and    bromine. 
Ger.  Pat.  211.0r38.     See  VII. 

eriUsinn    water    with    ozone.     Eng.     Pat.     G013.     See 
XVIIIB. 

•eating  bamboo  pulp.  etc.     Eng.   Pat.   6277.     See  XIX. 


(5.)— ELECTRO-JIETALLURGY. 

Patents. 

cidisaUe  metals  and  the  like  ;  Process  of  and  means  for 
preventing from  rusting,  after  they  are  electroplated. 

'C.    Mason.    Kingston-upoii-HuU.     Eng.    Pat.     13,715, 

:June  29,   1908. 

'.IE  articles  of  oxidisable  metal,  after  being  suitably 
eparcd,  are  placed  in  a  solution  containing  copper,  tin, 

zinc,  or  the  latter  may  be  deposited  upon  them  "  in  a 
ilatilc  state,"  for  tlie  purpose  of  imparting  a  preliminary 
ating.  In  the  case  of  a  zinc  coating  produced  from 
ic  vapour,  the  deposit  is  tliicliened  by  any  suitable 
liition  of  tin,  zinc,  or  copper,  preferably  by  a  solution  of 
ic  sulphate  and  ammoniun'.  tartrate  in  water,  the  articles 
ing  then  di])ped  in  liot  water  and  dried  quickly.  They 
e  then  siiljjectecl  in  an  oven  or  chamber  to  sufficient  heat 

just  molt  the  metal  forming  the  initial  deposit  or  coat, 

that  "  the  atoms  which  form  such  metal  coalesce  and 
ereby  render  the  deposit  or  coat  non-porous."  The 
'tides,  after  cooling,  are  prepared  to  receive  a  coating  of 
ickel,  the  latter  being  deposited  from  a  solution  composed 
■  nickel  sulphate,  ammonium  tartrate,  and  water,  with 

without  the  addition  of  a  small  quantity  of  an  organic 
id,  preferably  tannic  acid. — B.  N. 

itctroplating  and  like  processes.  H.  and  R.  S.  Hutton, 
\        Sheffield.     Eng.  Pat.  18.240,  Aug.  31,  1908. 

!  order  to  cover  those  parts  most  exposed  to  wear  with  a 
'icker  coating  than  the  remainder,  the  article  to  be  plated 
first  subjected  "  to  a  differential  plating  by  arranging 
reens  or  their  equivalent  (which  produce  a  vignetting 
eet  of  the  plated  material  upon  said  article)  lietween 
e  anode  and  cathode,  and  then  to  an  equal  or  uniform 
iting."  The  screens  are  made  of  insulating  material, 
th  suitable  openings  opposite  or  adjacent  to  the  portions 
,  the  cathode  which  are  to  be  plated  more  thicldy.  The 
Ireens  may  be  secured  to  the  cathode,  and  motion  im- 
Jrted  to  the  same,  in  order  to  facilitate  the  deposition  of 
j;tal.— B.  N. 

V.vered  glass  mirrors  [elect rolytically] ;    Manufacture   of 

' .     A.    G.    Bloxam,    London.     From    E.    Hoorickx 

and  A.  Hindel,  Brussels.     Eng.  Pat.  2490,  Feb.  2,  1909. 
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]  E  improvements  relate  to  the  operation  of  coating  the 
>'ered  surface  of  a  mirror  with  a  protective  layer  of 
'per  or  other  suitable  metal.  A  frame,  12,  carries  the 
rror,  one  end  of  the  frame  being  attached  to  rollers,  4, 
vpted  to  roll  on  an  inclined  surface,  15,  the  other  end 
ng  supported  in  hooks,  Itj,  attached  to  a  bar.  7, 
idly  lixed  to  the  frame,  3,  carrying  the  anode.  The 
vement  of  the  frame,  3,  in  the  direction  of  the  aiTow, 


causes  the  mirror  to  descend  horizontally  in  an  oblique 
direction  into  the  electrolyte  in  the  bath,  11,  thus  avoiding 
disturbance  of  the  liquid,  whilst  the  complete  immersion 
of  the  mirror,  before  the  anode  enters  the  liquid,  prevents 
localisation  of  the  current  on  a  small  portion  of  the 
silvering  of  the  mirror.  The  current  is  conducted  to  the 
silvered  surface  by  spring  clamps,  connected  with  each 
other  and  with  the  negative  pole  of  an  electric  generator 
by  an  insulated  flexible  conductor.  Each  clamp  consists 
of  two  parts  hinged  together,  the  lower  one  havmg  an 
abutment  and  an  extension  adapted  to  be  applied  to  the 
edge  and  underside  of  the  mirror,  whilst  the  upper  part 
has  a  contact  finger  adapted  to  rest  on  the  silvered  surface. 
The  flexible  conductor  consists  of  a  series  of  short  rigid 
bars  forming  the  current  terminals,  electrically  connected 
together  by  lengths  of  thin  flexible  conductors,  the  latter 
and  the  ends  of  each  bar  being  covered  with  rubber  tubing, 
thus  leaving  exposed  just  sufficient  of  the  length  of  each 
bar  to  ensure  contact  with  its  corresponding  clamp.  The 
two  parts  of  the  latter  are  preferably  adapted  to  turn 
around  the  rigid  bars,  and  are  pressed  against  the  mirror 
by  an  elastic  band  or  spring.  A  modification  of  the 
contact  fingers  is  described,  in  which  the  finger  makes 
contact  by  virtue  of  its  weight,  the  tip  of  the  finger  being 
rounded  for  resting  upon  the  frame,  in  order  that  the 
contact  portion  may  adapt  itself  to  the  silvered  surface. 
Where  the  frame,  carrying  the  mirror,  forms  the  cathode, 
the  finger  may  be  made  with  two  conducting  surfaces, 
one  making  contact  with  the  mirror,  and  the  other  resting 
upon  the  cathode  frame. — B.  N. 

Ore-reducing  apparatus.     W.  V.  .Jean.  Minneapolis,  Minn. 

U.S.  Pat.  926,492,  June  29,  1909. 
The  apparatus  consists  of  a  tank  divided  concentrically 
by  means  of  a  screen.  Anodes  and  cathodes  are  suspended 
respectively  in  the  inner  and  outer  compartments.  Agita- 
tion is  effected  by  means  of  a  hollow  shaft  having  hollow 
and  jjerforated  radial  arms  at  its  lower  extremity,  wliich 
rotates  within  the  inner  compartment,  air  being  simul- 
taneously forced  into  the  solution  through  the  perforations 
in  the  arms. — F.  R. 

Ore  separating  machine  ;    [Magnetic  ].     W.  V.  Jean, 

MinneapoHs,  Minn.     U.S.  Pat.  926,493,  June  29,  1909. 

Finely  diNaded  ore  and  solution  are  charged  into  a  tank 
and  agitated  by  means  of  a  hollow  rotating  shaft  having 
lioUow  perforated  radial  arms  at  its  lower  extremity, 
through  which  air  is  forced.  A  magnetic  separating 
element  is  caused  to  rotate  partly  submerged  in  the 
solution,  and  separated  by  a  space  from  the  rotating 
arms. — F.  R. 

XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 


Cacao  butter  ;  Analysis  of 

anal.,  1909,  14, 


-.     G.  Halphen.     Ann.  cliim. 
254—256. 

The  author  uses  a  method  for  detecting  certain  vegetable 
fats  and,  in  particular,  "  green  butter  "  (beurre  vert)  in 
cacao  butter,  depending  on  the  different  solubilities  of 
the  bromine  derivatives.  If  a  solution  of  "  green  butter  " 
in  twice  its  volume  of  carbon  tetrachloride  is  treated  with 
excess  of  a  very  concentrated  solution  of  bromine  in  the 
same  solvent,  and,  after  filtration  of  the  liquid  through 
a  mixture  of  equal  parts  of  sand  and  starch,  4 — 5  volumes 
of  petroleum  ether  are  added,  it  will  be  found  that,  on 
cooling  in  water  at  15°  C.  for  2  hours,  an  abundant  pre- 
cipitate is  formed.  Cacao  butter  yields  no  precipitate, 
and  the  presence  of  10  per  cent,  of  "  green  butter  "  in 
cacao  butter  is  sufficient  to  produce  a  precipitate.  If 
only  2 — 3  volumes  of  petroleum  ether  are  added  to  the 
brominated  mixture,  5  per  cent,  of  "  green  batter " 
in  cacao  butter  may  be  detected.  To  detect  "  green 
butter "  in  chocolates,  the  fatty  matter,  e.xtracted  in 
the  usual  way  and  freed  from  solvent,  is  dissolved  in 
carbon  tetrachloride  (2  o.c.  for  each  grm.  of  substance), 
the  solution  is  heated  under  a  reflux  condenser  with  a. 
little  charcoal,  cooled  and  filtered.  One  c.c.  of  the  clear, 
colourless  filtrate  is  treated  with  a  solution  of  bromine 
(prepared    by   adding   to   carbon   tetrachloride   sufficient 
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bromine  to  double  its  vohime).  added  drop  by  drop  until 
the  red  colour  jiorsists.  The  mixture  is  allowed  to  react 
for  1^ — 2  niiiiutesi,  treated  with  3  c.c.  of  petroleum  ether, 
the  tube  is  hermetically  stoi>pered.  and  allowed  to  stand 
till  the  next  day.  Pure  cacao  butter  gi\Ts  no  precipitate, 
whilst  with  only  it  per  cent  of  "  preen  butter,"  a  slight 
solid  deposit  is  fonncd.  The  amount  of  precipitate 
increases  with  the  proportion  of  "  green  butter  "  in  the 
mixture. — L.  £. 

Poppy  seed  oils  ("  //liiVf  d'ceillctic  "  and  "  Huih  de  pavot "']. 
L.  Vuaflart.  Annales  des  Falsifications,  15)09,  2, 
27ti— 278. 

Although  poppy  seed  oil  ("  huile  d'ceillette ")  was 
defined  at  the  tJeneva  Congress  as  '"  the  oil  extracted 
from  black  poppy  seed,"  the  definition  is  not  siilficiently 
precise.  Two  kinds  of  i)oi)]iv-sced  oil  are  known  in 
commerce,  "  huilc  d'ceillette  "  furnished  by  grey  or  blue 
European  poppy  seeds  ;  and  the  oil  from  wliite  or  brown, 
or  even  blue  or  black  seeds  of  foreign  origin,  known  as 
"  huile  de  pavot."  "  Huile  doeillctte  "  is  much  more 
esteemed  for  cidinarv  purposes  and  is  commercially  of 
greater  value  than  '"  huile  de  pavot."  Physico-chemical 
tests  do  not  .serve  to  differentiate  the  two  oils  ;  but  the 
flavour  of  "  oeillette  oil  "  is  nutty  and  more  fatty  than 
that  of  "  pavot "  oil,  the  latter  being  somewhat  acrid. 
"  Oeillette  "  oil.  when  shaken,  shows  a  persistent  froth  ; 
'■  pavot  '"  oil  does  not.  "  Huile  doeillctte  "  is  of  a  line 
golden  yellow  colour  ;  "  pavot  "  oil  is  much  paler.  The 
taste  and  frothing  tests  are  the  best  to  distinguish  these 
two  oils.— J.  0.  B. 

Fish  liver  oils  from  Myliohales  aguHa  and  Centrina  salviani. 
J.  Huwart.  Chem.  Rev.  Fett.-  und  Harz-Ind.,  1908,  200. 

Oil  of  ilyliohdtis  aqiiiln  (eaijh-ray)  lirer. — Sp.  gr.,  0-9214 
at  15°  C.  ;  n',f  =  1-4700;  acid  value,  1-84;  ester  value, 
189-9() ;  Hehner  value,  93'r> ;  iodine  value.  115'3  ;  acetyl 
value,  1'4.  The  separated  fatty  acids  had  the  m.  pt., 
34-2°  C.  ;  solidifying  point.  288'  C.  ;  acid  value.  198-5  ; 
saponification  value,  203() ;  lactones,  51  per  cent. 
Oil  of  Centrina  salviana  liver. — Sp.  gr.,  0-90o8  at  l.">°  C; 
n'p°=P4751  ;  acid  value,  0-5;  ester  vahie.  13G'3 ; 
Hehner  value.  99U  ;  iodine  value,  97'7  ;  acetyl  value.  13. 
The  fatty  acids  had  the  m.  pt.,  31-2''  C.  ;  solidifj-ing  point, 
24-5;  acid  value,  131-3;  saponification  value,  134; 
lactones,  2-7  percent. 

With  strong  sulphuric  acid  Mi/liohatcs  oil  gives  first  a 
j)urple-red,  then  a  reddish-brown  and  finally  a  dark 
brown  coloration  :  Cenlritut  oil  becomes  at  first  brown, 
then  black.  With  fuming  nitric  acid  Myliobatcs  oil 
gives  a  bright  red  colour,  turning  reddish-brown,  then 
somewhat  paler ;  Centrina  oil  shows  nt  first  a  reddish 
colour  then  light  yellow  and  finally  liglit  l)rowii.  With 
Becclii's  reagent  neither  oil  gives  a  block  precipitate. 
With  Cailletet's  reagent  ajijilicd  to  the  oil  in  petroleum 
benzine  solution.  Myliohalix  oil  gives  a  bright  red  to 
brownish  red  aiul,  finally,  dark  brown  reaction  ;  Centrina 
oil  gives  pink,  red,  reddish  brown  then  dark  brown 
shades.— J.  0.  B. 

Oil  and  fat  analysis  ;   Proii^ioneil  methods  of  the  American 

Linther     Chimists'    Association     /or    .     J.     Amcr. 

Leather  Chem.  Assoc..   1909.  4,   130—138. 

Details  for  the  determination  of  the  saponification, 
acid,  and  iodine  values,  unsapoiiifiable  matter,  ^laumenc 
test,  specific  gravity,  titer-test.  melting  point,  cold  test 
(Jlillwood),  and  the  cloud-test  (Manns),  are  given  as  the 
ofiicial  methods  for  the  present  year. — H.  Br. 

Detecting  benzoic  acid  in  mteil  and  fats.      Fischer   and 
Gnienert.     See  XVII1.4. 

Paper  pulp  from  castor  oil  plant.     Wiille.     Sec  XIX. 

Patexts. 

Castor  oil ;     Method  of  treating  .     I,.    E.   Common, 

and  Hull  Oil  Manufacturing  Co.,  Ltd.     Fr.  Pat.  397,739, 

Dec.   21,    1908. 
See  Eng.  Pats.  l,5,40e  and  19,140  of  1908  ;   this  J.,  1909, 
532.— T.  F.  B. 


Chemical  products  [soaps,  ett.}  in   granulated,  poieder 
flaked,   or  similar  condition  ;      Process  and  upiKif 

for  the   manufacture   of  .     W.    E.    Lake,    Limd. 

From  N.  Keif,  Hanover,  Germanv.     Eng.  Pat.  20,84; 
Dee.   10,   lit08. 

See  Fr.  Pat.  397,412  of  1908  ;  this  J.,  1909,  802.— T.  F 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(^.)— PIGMENTS,  PAINTS. 

P.\TESTS. 

Artists' colours  ;  Medium  for .     K.  Lupus.     Ger.  Pat 

211,074.  Aug.  12,  1908.     Addition  to  Ger.  Pat.  187,211 
March  29,   1900. 

Ec;o  albumin  is  employed  in  place  of  egg  yolk  for  prepuini 
the  medium.  100  grnis.  of  clarified  white  of  egg  uk 
40  grras.  of  popi)y-secd  oil  are  thoroughly  mixed  mk 
heated  to  about  90°  C.  with  agitation,  until  the  weight  o) 
the  mixture  is  about  .'io  gnus.  The  residue,  when  mixcc 
with  a  solution  of  mastic  in  turpentine  oil,  is  suit«lil( 
for  use  as  a  medium  for  artists'  colours  or  as  a  vami«!' 

— T.  F.  B 

Azo   pir/ments  insoluble   in   oil;      Process  for    llu     pn 

jmration    of    .     K.     Merz,     Frankfort    on    Maiuc 

German V.     Eng.  Pat.  23,190,  Oct.  30,  1908.     Additioi 
to  Eng.  "Pat.  20.990  of  1907,  Sept.  24,  1900. 

See  Fr.  Pat.  382,191  of  1907  ;  this  J.,  1908,  219.— T.  F.  B 

(i?.)- RESINS,  VARNISHES. 

Copaifera  paupera  ;    Oleorcsin  of .     [.4  new  BeJin,,. 

copaiba     "  balsam.']      C.     Hartwich     and     A.     Jama 
Schweiz.  Woch.  Chem.  Pharm.,  1909,  47,  373—380. 

The  oleorcsin  of  Copaifera  paupera  is  remarkable amon( 
the  South  American  eo)iaiba  "  balsams  "  as  being  theonl} 
kind  known  to  be  dextro-rotatory  ;  in  this  and  certain  othci 
characters  it  resembles  African  lUurin  co])aiba  "  balum.' 
The  oleorcsin  is  light  yellowish-brown  in  colour,  and 
resembles  Maraeaibo  balsam  in  consistence ;  sp.  gr., 
0-998  at  15°  C.  ;  [a]D=-f30Mn  a  100  mm.  tube;  n^= 
1-522  ;  direct  acid  value,  89-7  :  cold  sajionification  Talue< 
97-25  ;  hot  sainmilicution  value.  101-5.  It  gives  a  jKiaitivc 
reaction  with  the  suliihuric  and  nitric  acid  test,  aa  if  il 
contained  gurjun  balsam.  It  does  not  contain  the  cry»t«l- 
line  illurinic  acid  found  in  African  balsam  ;  only  a  small 
growth  of  microscopic  hexagi^nal  leallcts  could  be  olitainrd 
from  the  alcoholic  solution  of  the  resin  acid  after  2  luontbs 
standing.  The  bulk  of  the  resin  acid  is  on  amorphous, 
brittle,  pale-yellow  substance;  ocid  volue,  151-Oti; 
soponification  value.  153-31.  Illurinic  acid,  according  to 
Keto,  has  the  acid  value.  177-9;  and  sa)ionification 
value,  0.  The  rotatory  jiower  of  illurinic  acid  ie 
[a]D= — 54-89";  that  of  the  Copaifira  paupera  »cid 
[a]D=-f41-48^  Copaifera  paupera  "balsam  "  yielded 
22  per  cent,  of  essential  oil;  sp.  gr..  O-910  at  15°  C; 
nD=:4-18°  in  H)0  mm.  tube;  nD=  1-50-18;  direct  acid 
value,  1-07  ;  cold  sajwnification  value.  1-00.  The  bulk 
of  the  oil  distils  between  250^  and  270"'  C.  at  ordinary 
atmospheric  ])rcssure.  All  its  fractions  are  dextro- 
rotatory.— J.  0.  B. 

Patents. 

Gum  [resin]  and  process  for  extracting  same.     F.  Ephrji 
Santa  Barbara,  California.     Eng.  Pat.  17,901,  Aug    - 
1908.      Under  Jnt.  C«nv.,  Aug.  28,  1907. 
The  crushed,  dried  octilla  ]ilant  (Fouquicra)  is  euspCTidfd 
in  a  solvent  such  as  ordinary,  or  absolute  alcohol  (cither  ok 
these  olcohols  being  jireferably  heated),  ordinary  alenhnl 
mixed  with  sodium  hydi-oxide  solution,  alcohol  !■' 
any  kind  mixed  with  ammonia,  or  acetylene  tetr  i 

mixed  with  ammonia.     The  solution  of  gum  Ihusc^l'i-M 

is  strained  to  remove  fibre,  and  may  then  be  used,  eithti 
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lone  or  mixed  with  other  ingredients,  as  a  varnish,  or 
t  may  he  evaporated  to  dryness,  a  shellac-like  gum 
hus  being  obtained. — L.  E. 

?osi»    oil;     Process    for    the    preparation    of     n     

from   rosin,   consisting  of  a  single   suhsta7ice.     E.    von 
:  Boyen.     Ger.  Pat.  210,830,  Jan.  S,  190S. 

■  )edin'akv  rosin  oil  prepared  by  distillation  is  a  mi.xture 
{different  substances.  It  is  claimed  that  by  the  action  of 
vrupy  phosphoric  acid  on  rosin  at  260'  C..  a  rosin  oil 
;onsisting  of  an  individual  substance  is  obtained.  The 
product  has  a  constant  boiUng  point  of  350"  C.  a  high 
jiscosity,  and  a  low  acid  value.  The  phosphoric  acid 
an  be  used  over  again  several  times  in  succession. — A.  S. 

'lastic  sealing  wax  ;   Process  for  the  preparation  of . 

i  H.  Bergmeister  and  F.  Schaar.  Ger.  Pat.  210,965, 
I  May  26;^  1908. 

HELLAC  (12"5  parts)  is  intimately  mixed  with  gutta- 
jercha  (100  parts)  and  a  solution  of  nibber  in  benzine 
\lo  parts)  at  100°  C— A.  S. 

c  uood  oil ;    Process  for  the  conversion  of into 

roduct  tihich  gives  a  smooth,  hard,  lac-like  coaling. 
Cncm.-Techn.  Laboratorium  Jleffert.     Ger.  Pat.  211,405, 
I  Sept.  8,  1908. 

>T  is  found  that  Chinese  wood  oil  can  be  heated  above  its 
•mperatiue  of  polymerisation  without  solidifying,  if 
are  be  taken  to  keep  the  oil  in  motion.  The  product  is 
'{ the  same  colour  as  the  original  oil ;  it  may  be  thickened 
1  the  same  way  as  linseed  oil,  and  when  diluted  with 
lirpcntine  oilorthe  likc,is  said  to  yield  varnishes  possessing 
Iroperties  similar  to  those  oithe  best  copal  varnishes. — A.  S. 

IHpping-varnishes    possessing    covering    power ;     Process 
for   the    preparation    of   .     H.    Znick.     Ger.    Pat. 
j  211.520,  Feb.  10,  1907. 

j.y  adding  water  and  fats  or  oils  to  solutions  of  nitrated 
l>Ilulosc  in  a  mixture  of  solvents  of  different  volatility 
nd  solvent  power,  or  to  solutions  of  mixtures  of  nitro- 
I'llulose  with  other  coUoids  (resins,  balsams),  insoluble 
li  water,  in  one  solvent  or  a  mixture  of  solvents,  varnishes 
ire  obtained,  which  possess  such  good  covering  power, 
hat  satisfactory  coatings  are  obtained  by  dipping  articles 
,1  them.  Suitable  preparations  are: — (1).  Collodion, 
1)0 ;  ether.  1000;  96  per  cent,  alcohol,  200;  acetone, 
|)0 ;  linseed  oil,  40  ;  and  water.  75  gnns.  (2).  Collodion, 
1)0;  96  per  cent,  alcohol,  900;  ethyl  acetate,  300; 
(lellac,   25 ;    castor  oil,  40 ;    and  water.   75  gnns.     f3). 


loco ;     sandarac    resin. 


joUodion,    100 ;     ethj-1   acetate, 
.);   and  water.  75  grms. — A.  S. 

htJtols    and    aldehydes;  Manufacture     of    condensation 

;  mixtures    from    .     Knoll    und    Co..    Ludwigshaten 

•  on  Rhine,  Germany.     Eng.  Pat.  27.096,  Dec.  14",  1908. 
I  Under  Int.  Conv.,  July  3,  1908. 

3E  Fr.  Pat.  397,051  of  1908  ;  this  J.,  1909,  803.— T.  F.  B. 

lOsin ;     Process    for    the    purification    of    .     H.    T. 

'  Yarvan,  Toledo,  Ohio,  U.S.A.     Eng.  Pat.  5709,  March  9, 
1909. 

!E  U.S.   Pats.   915.401  and  915.402  of   1909  ;    this  J., 
'On.  431.— T.  F.  B. 

aline  oil  from  svlphate-celluhse  manufacture.     Ger. 
Pat.  210,829.     See  XIX. 

(C.)— INDIA-RUBBER,  &c. 

Svyutchouc ;      Xotes   on   the   chemistry   of  .     F.    W. 

Hinrichsen,  AV.  Manasse,  K.  Meisenburg.  and  E.  Stem. 
Chem.-Zeit..   1909,  33,  735 — 736,  756—757. 

cdde's  tetrabromide  method  (this  J.,  1907.  1057) 
ves  useful  results  for  the  actual  caoutchouc  present 
raw  or  in  cold-vulcanised  rubber.  The  method  cannot 
used  if  lead  or  antimony  sulphide  is  present.  The 
nilar  method  of  Axelrod  (this  J.,  1907.  1058)  for  caout- 
ouc  in  hot-vulcanised  rubber  suffers  from  several 
fects,  the  most  important  being  that  the  mineral 
ing  matter  present  is  weighed  as  such  together  with 


the  tetrabromide,  whilst  only  the  weight  of  its  ash  is 
afterwards  deducted.  This  may  lead  to  very  serious 
errors. 

To  determine  mineral  filling  matters,  the  authors  recom- 
mend extraction  of  the  rubber  with  paraffin  oil  (b.  pt. 
230°— 260^  C.)  or  camphor  oil  (b.  pt.  175°  C).  One  gram 
of  the  finely  divided  sample  is  heated  with  25  c.c.  of  the 
solvent  in  a  tared  100  c.c.  flask  for  i — 2  hours  under 
an  air  condenser.  AMien  the  caoutchouc  is  completely 
dissolved,  the  liask  is  allowed  to  cool,  tilled  with  benzene, 
and  allowed  to  stand  overnight.  The  solution  is  then 
decanted  through  a  Ciooch  crucible,  and  the  residue 
rej)eatedl}'  washed  with  hot  benzene,  petroleum  ether, 
alcohol  and  ether,  and  weighed.  The  xise  of  a  centrifuge 
shortens  the  operation  considerably.  The  values  so 
obtained  are  within  about  2  per  cent,  of  the  calculated 
values.  If  the  sample  contains  free  sulphur  it  should 
first  be  extracted  with  acetone. 

For  total  sulphur,  oxidation  by  Gasparini's  method 
(tliis  J.,  1904,  952  ;  1908,  340)  is  recommended.  Nitric 
acid  (concentrated  or  fuming)  is  electrolysed  in  a  tall 
100 — 150  c.c.  beaker  between  platinum  electrodes,  the 
sample  being  placed  in  a  basket  of  platinum  gauze  which 
forms  the  anode.  With  a  current  of  6 — 8  volts  the 
oxidation  of  the  sample  is  complete  in  J — 1  hour.  If 
lead  compounds  and  barium  sulphate  are  absent,  the 
solution  obtained  is  evaporated  to  dryness  after  adding 
sodium  chloride,  the  residue  is  dissolved  in  dilute  hydro- 
chloric acid,  and  sulphate  precipitated  as  usual.  If  lead 
or  barium  compounds  are  present,  barium  nitrate  is 
added  before  oxidising ;  the  U'juid  obtained  is  con- 
centrated, diluted  and  filtered,  the  insoluble  sulphate 
being  fused  as  usual. 

A  number  of  experiments  were  made  to  determine 
whether  a  definite  amount  of  sulphur  is  taken  up  by 
caoutchouc,  when  vulcanised  cold  with  an  excess  of 
sulphur  chloride.  Apparently  this  is  not  the  case,  the 
combined  sulphur  in  the  treated  samples  varying  from 
15'58  to  26'15  per  cent.  Experiments  on  hot-%-ulcanising 
were  made  by  dissolving  caoutchouc  and  sulphur  in 
molten  naphthalene  and  heating  in  an  atmosphere  of 
carbon  dioxide.  It  was  found  that,  when  the  time  of 
heating  was  kept  constant,  the  percentage  of  sulphur 
taken  up  varied  as  the  proportion  present,  and  that  with 
the  same  proportion  of  sulphur,  the  percentage  taken  up 
varied  as  the  time  of  heating,  at  least  up  to  10  per  cent, 
of  sulphur. — A.  G.  L. 

Vulcanised  rubber  goods  ;    Analysis  of  .     Frank  and 

ilarckwald.     Chem.-Zeit.,   1909,  33,  812—813. 

AccOBDiSG  to  Hinrichsen  (see  preceding  abstract)  the 
chief  defect  of  Axelrod's  tetrabromide  method  for  the 
determination  of  caoutchouc,  is  that  its  accuracy  is 
affected  by  the  presence  of  mineral  filling  materials. 
The  authors  point  out  that  minium,  one  of  the  mineral 
substances  mentioned,  is  never  used  in  the  preparation 
of  good  nibber  mixings.  Moreover,  the  error  due  to 
the  presence  of  mineral  filling  materials  is  small  compared 
with  that  caused  by  the  solubility  of  the  caoutchouc 
tetrabromide  in  the  solvents  employed,  a  point  which 
appears  to  have  been  overlooked  hitherto.  For  the 
determination  of  the  mineral  filling  materials,  Hinrichsen's 
proposal  to  dissolve  the  nibber  in  petroleum  oil  (b.  pt. 
2.30° — 260°  C.)  at  the  ordinary  pressure,  is  considered  to 
he  less  satisfactory  than  the  use  of  xylol  under  increased 
pressure  (this  J.,  1908,  989),  and  Hinrichsen's  objections 
to  the  use  of  the  autoclave  are  stated  to  be  quite  un- 
founded.— A.  S. 

Caoutchouc  solulions  ;     Viscosity  and  coagulation  of  . 

H.  W.  Woudstra.     Z.  Chem.    Ind.    KoUoide,   1909,  5, 

31—32. 
Caoutchouc,  when  "  dissolved  "  in  toluene  or  carbon 
bisulphide,  does  not  pass  through  parchment  paper  to 
the  pure  solvent  on  the  other  side.  Solutions  of  1  gram 
in  200  c.c.  of  toluene,  carbon  bisulphide,  xylene,  and 
carbon  tetrachloride  filtered  through  glass-wool  or, 
preferably,  paper,  become  opalescent  and  finally  deposit 
flocks  when  kept  for  some  time  at  25°  C.  ;  at  36°  0.  the 
clouding  is  much  more  rapid,  especially  in  the  xylene 
solution.     These    reactions   agree    with    the    assumption 
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that  caoutchouc  is  a  tnie  colloid.  Viscosity  determina- 
tions on  the  xylene  and  toluene  solutions  showed  tliat  the 
viscosity  slowly  decreases  on  keeping  the  solutions. 

— A.  G.  L. 

The  guatjulif  rubber  induslry.      J.    E.   Kirkwood.  Sclent. 
Amcr.,  July  10,  1909.     |T.K.] 

The  guayule  {Parlheniiim  argenlnlum)  thrives  in  the  dry 
regions  of  Northern  .Mexico  and  Texas.  The  plnut 
produces  no  latex,  and  the  rubber  occurs  as  minute 
granules  distributed   throughout   the  tissues. 

R.  Endlich  (Tropenpflnnzcr  IX.,  1905)  describes 
several  processes  for  its  extraction  (see  also  this  J.,  19ii8, 
1123).  The  process  of  extraction  involves  the  destniction 
of  the  plant,  and  must  in  time  ensure  tlic  death  of  the 
industry.  In  ISMJ.")  the  value  of  the  export  from  Durango 
was  $125,478.  In  lOOii.  rubber  was  sl-.ipi'ed  from  ToiTeon 
to  the  value  of  $917,571.  During  the  year  ending  June, 
1908.  the  value  exported  from  the  Durango  district  alone 
was  $2,250,000.00.  Attempts  made  to  cultivate  the  plant 
have  80  far  proved  a  commercial  failure.  Only  about  1 
per  cent,  of  the  seeds  sown  reach  maturity  under  the  most 
favourable  circumstances.  Ctittings  fail  to  grow  except 
from  parts  of  the  root,  and  then  only  under  irrigation, 
without  which  subsequent  growth  is  very  slow.  Un- 
fortunately, plants  rapidly  grown  under  irrigation  yield 
no  rubber.  Without  irrigation,  it  takes  twenty  years  to 
mature  a  crop.     (See  also  this  J.,  1909,  483.) 

Patents. 

Caoulehonc  and  cellulose  ;    Manufacture  of  a  ttetc  product 

from  .     Soc.  Fran^aise  dc  la  Viscose.  Paris.     Eng. 

Pat.  7302,  March  20,  1909.  Under  Int.  Conv.,  March  28, 
1908. 
Althotjoh  a  basic  solution  of  cellulose,  e.g.,  in  the  form  of 
viscose  or  a  solution  in  cuprammonium,  will  not  mix 
with  the  ordinary  solutions  of  caoutchouc,  it  has  been 
found  that  such  derivatives  of  celhilose  readily  amal- 
gamate with  the  cnide  rubber  latex  to  give  a 
sufficiently  stable  and  homogeneous  mixture  for  industrial 
purposes.  The  two  components  of  the  mixture  may 
then  be  coagulated  or  precipitated  together  in  intimate 
association  by  any  of  the  known  means  for  coagulating 
and  fixing  cellulose  from  its  solutions. — J.  F.  B. 

Cellulose  [and  rubber]  ;    New  product  derived  from . 

Soc.  Fran?,  de  la  Viscose.     Fr.  Pat.  398,628,  March  28, 

1908. 
See  Eng.  Pat.  7302  of  1909 ;   preceding.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

"  Tannin  "  ,•      Suggested   terminology    for    the     stibstances 

known  generally  under  the  name  .     E.  Perrot  and 

A.   Goris.  Bull.  .Sciences  Pharmacol.,  1909,   16,   1S9— 
191.     Chem.  Zcntr.,  1909,  1,  1998—1999. 

FoK  the  comjilex  compounds  present  in  the  fresh  plants, 
the  name  "  tannoids  "  is  proposed.  These  taunoids  on 
hydrolysis  yield  among  other  products,  "  tannides " 
or  ■'  tannosides."  The  tannides  possess  the  properties 
of  the  substances  usually  known  as  tannins,  whilst  the 
tanuosidcs  are  compounds  of  the  tannides  with  a  carbo- 
hydrate. The  tannides  and  tannosides  always  contain  at 
least  one  phenolic  group  ;  they  may  yield  also  a  glucosidc 
or  alkaloid  on  hydrolysis.  The  tannoids  may  be  represented 
by  the  general  formula  (A — [C'|.H,„Oj]ii — B),  in  which  ; 
A  and  B  represent  chemical  compounds  combined  with  the  | 
carbohydrate  residue.  The  tannoid  of  the  chestnut  tree  : 
yields  on  hydrolysis,  the  tannide,  teseulitaimic  acid,  and 
dextrose  and  ffisculetin.  the  products  of  hydrolysis  of  the 
glucosidc,  a^sculin.  which  is  combinc<l  with  lesculitannic 
acid  in  tlie  tannoid.  The  tannoid  of  colleo  yields  caffeine 
and  the  tannosid?.  caffeetannio  acid,  which  in  turn  can  be 
hydrolysed  to  caffeic  acid  and  dextrose  or  mannose.  In 
the  tannoid  of  galls,  the  compound.s,  .\  and  B.  arc  identical, 
the  products  of  hydrolysis  being  gallic  acid  and  dextrose. 
The  tannoids  are  easily  soluble  in  water,  alcohol,  and 
acetone  ;   slightly  soluble  or  insoluble  in  ether,  petroleunf 


ether,  and  chloroform.     The  enzymes  present  in  the  pla  i 
decompose  them,  with  production  of  tannides  or  tannoeic 
and  may  also  oxidise  the  latter  to  "  phlobaphene  red' 
such  as  "  kola  red,"  "  cinchona  red,"  etc. — A.  S. 

Aspergillus    niger    in     tanneries.     Balland    and    Dr 

J.  Pharm.  Chim.,  1909,  29,  573—575. 
Experiments  are  recorded  on  the  growth  of  Aspergil, 
niger  in  tannery  liquors.     They  were   biused  on   Raulii 
statement  that  silver  retards  or  even  prevents  the  grov 
of  this  mould.     A  silver  wire  network  of  known  «. 
was  fastened   to   a  wooden  frame  and  placed  in  a  vn- 
the  surface  of  a  tan  liquor  of  known  volume  and  stnog 
.\ftcr  a  month  the  Aspergillus  was  present  as  abundant 
in  this  vat  as  in  neighbouring  ones  containing  the  .- 
liquor  but  no  silver.     The  metal  suffered  no  los.s  of  wt- 
Raulin's   artificial   nutrient    medium   was    jmt    into 
dishes  and  chestnut  extract  added  to  one  dish.     .\  ki 
weight  of  silver  wire  was  added  to  each  dish  and  the  coni' 
were  then  sown  with  spores  of  Aspergillus.     A  tine  grow 
was  observed  in  the  dish  containing    chestnut    extra 
but  none  on  the  other  dish.     Silver  wire  left  for  a  yi 
in  various  extracts  was  not  attacked.     When  ex|>erimei 
were  conducted  in  closed  vessels,  no  Aspergillus  aupetn 
but  in  open  vessels  it  grew  abundantly.     Silver  in  cMctn 
extract  was  not  attacked  even  in  presence  of  nitric  ». 
Under  the  same  conditions  cop])er  and  brass  w(  ■ 
attacked,  but  zinc,  iron  and  mercury  were  actc! 
the   acid.     Light  rays  of  different  colours  did  not  teeci 
affect  the  growth  of  Aspergillus.     Liquors  protected  frc 
the  air  by  oil  or  petrol  were  free  from  attacks  of  tl 
mould.— H.  G.  B. 

Gelntin-hcmalin  acid  method  [for  tanning  liquors].  W 
Alsop.  J.  Amcr.  Leather  Chem.  Assoc.,  1909,  4,  1 
207. 

The  gelatin-hematin   method  (see  this  J..    1908,   II 
1909,  721)  of  estimating  acid  in  tanning  liquors  has  receni 
been  tested  by  members  of  the  American  Leather  Chemie 
Association  and  the  autlior  gives  a   report  of  "■'■  "'■ 
carried  out.     Several  collaborators  expressed  I'l 
the  method    and  these  along  with  tiiulcs  of    r^ 
published  in  the  report.     The  author  considers  tlio  ages 
ment    between   results   obtained    by   dilTerent   ojierkta 
and  the  correctness  of  the  acidity  found,  to  Iw  (|uite  • 
good  as  would  probatily  be  obtained  by  any  of  tlie  oth 
tnethods.     He  makes  no  recommendation  for  or  anin 
the   adoption   of  the   method,  but  states   that   ho  no' 
of  no  other  method  that  would  apply  equally  well  to  i 
cla-sses    of    liquors.     It    is    suggested,    however,    tllBt 
better  indicator  than  hematin  is  required. — .S.  H. 

Tannin  analysis;  Official  method  of  the  Amcricim  Ltaih 

Chemists    Association    for    .     J.     Amer.     Letth 

Chem.  As-soc,  1909.  4,  118-124. 

The  official  method  for  the  analysis  of  tanning  mater, 
for  the  present  year,  is  given,  together  with  methodt  t 
sampling.  No  alterations  are  made  from  that  of  last  yti 

-H.  Bt 

Leather  analysis;    Provisional   method  of  the   Americ 

Leather    Chemists    Association    for    .     J.     Ami 

Leather  Chem.  Assoc.,  1909,  4,  124—130. 
A  DETAILED  account  of  the  official  method  for  the  anmlyi 
of  leather  for  the  present  year  is  given,  including  dett 
minations   of    moisture,    fat.    a.sh,    water-soluble   mn' 
and  glucose  (dextrose). — H.  Br. 

Applicettion   of   methods  for  determination   of  tannic  i** 

gallic    acids   to    extracts   of    tytrious    tanning    maUriai 

[Manufacture    of    inks].      Hinriehsen     and     Kedead 

Sec  IV.  1 

Oil  and  fat  analysis.     See  XII. 

Patents. 
Tanning  ;  Process  of .     C.  M.  Landenbergcr,  Loodo 

From  J.  E.  Marwedel,    Waywood,  X.J.,  U.S.A.    En 

Pat.  13,708,  Jmic  29,  1908. 
The  use  of  tea  leaves,  tea  waste,  tea  refuse,  or  an  extre 
of  tea  is  suggested  for  the  tannage  of  hides.     H  th»  !•*! 
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i:reated  with  lime  and  then  with  chloroform  or  benzine, 
he  former  absorbs  the  aroma  and  the  latter  dissolves  the 
'affeine,  which  two  products  can  be  removed  by  filtration. 
The  dissolved  hme  can  be  removed  by  the  addition  of  a 
ittle  sulphuric  acid  which  precipitates  it  as  calcium  sulphate. 
Che  tea  material  may  be  used  in  conjunction  with  any 
)ther  tanning  material. — H.  Bk. 

\Lecdher  suhstUute  ;    Process  /or  the  production  of  a  . 

Ir.  Weeber,  Vienna.     U.S.  Pat.  927,198,  July  6,   1909. 

I^EE  Eng.  Pat.  15,253  of  1907  ;  this  J.,  1908,  581.— T.  F.  B. 

\Uather,    artificial ;     Process    for   making    .     Oester- 

;    reichisehe  Pluviusin-A.-G.  Fr.  Pat.  397,7-17,  March  5, 

'    1908. 

'Jbe  Eng.  Pat.  453G  of  1908  ;  this  J.,  1909,  102.— T.  F.  B. 

'   Tanned  fabric.     U.S.   Pats.   926,525  et  seq.     See  V. 


,  XV.— MANURES,    &C. 

[?oi7  samples  ;    Preparation  of  for  chemical  analysis. 

G.  M.   MacNider.     J.   Ind.   and  Eng.   Chem.,    1909,   1, 
I    447—449. 

The  author  gives  the  results  of  the  analysis  of  a  number 
if  soils  of  which  samples  were  prepared  by  passing  through 
ieves  of  2  mm.  and  0-5  mm.  diam.  re^  Ectively.  The 
csults  show  that  in  many  cases  the  greater  portion  of 
'■  he  fertilising  constituents  is  found  in  the  soil  particles 
'if  less  than  0-5  mm.  diam.,  the  particles  between  0-5  and 
|l  mm.  being  composed  chiefly  of  quartz.  In  other  cases 
he  coarser  particles  contain  considerable  quantities  of 
elspar,  and  the  analytical  results  furnished  by  the  two 
amples  of  different  degrees  of  fineness  differ  only  slightly, 
f,  as  the  author  believes,  particles  of  soil  of  less  than 
:  mm.  diam.  fairly  represent  the  soil  from  which  the 
,iknt  derives  nutriment,  then  analytical  results  obtained 
fith  a  sample  prepared  by  passing  through  a  sieve  having 
iierforations  of  less  than  2  mm.,  e.if..  0-5  mm.,  as  in  the 
jfficia!  method  of  the  Assoc,  of  Official  Agric.  Cliemists 
JD.S.A.),  will  be  too  high  and  will  not  fairly  represent 
(he  composition  of  the  soil.  The  author  recommends 
'lassage  througli  a  sieve  with  circular  perforations  of 
I  mm.  diam.,  the  portion  passing  through  being  termed 
line  earth  "  or  "  soil,"  and  used  for  analysis,  whilst 
he  residue  is  classed  as  "  coarse  gravel." — A.  S. 

Caro  and  Grossman. 


'hemical  nature  of  dicyandiamide. 
See  XX. 


Patexts. 

lanurc  ;   Process  for  the  preparation  of  a .     A.  Lang. 

Ger.  Pat.  211,420,  Aug.  14,  1907. 
'he  bones  in  the  horns  of  horned  cattle  are  freed  from 
it  by  steaming  or  boiling  and  converted  into  bone  meal 
1  the  usual  manner.  It  is  claimed  that  the  product 
ossesses  a  much  higher  manurial  value  than  ordinary 
one  meal. — A.  S. 

'arhide  [for  the  manufacture  of  calcium  cyanamide}  ;  Method 

of    grinding .        Cyanid-Ges.m.b.H.       Ger.      Pat. 

'  211,706,  Nov.  25,  1908. 

''S  the  grinding  of  carbide  preparatory  to  the  manufacture 
JE  calcium  cyanamide  therefrom,  explosions  are  liable 
p  occur  owing  to  the  formation  of  an  explosive  mixtui'e 
•  (  air   and   carbide   dust.     Besides    air,    carbon    dioxide 

ad  carbon  monoxide  also  decompose  carbide.  According 
,)  the  present  patent,  the  grinding  is  performed  in  an 
hclosed  space  which  is  filled  with  dry  nitrogen.     In  this 

ay  not  only  is  all  danger  of  explosions  avoided,  but 
(   any  sparks  are  produced  during  the  grinding,   owing 

)  the  presence  of  hard  metallic  inclusions  in  the  carbide, 

lese  only  result  in  the  formation  of  calcium  cyanamide 
(Om  the  interaction  of  the  carbide  and  the  nitrogen. — A.  S. 

ihosphoric  acid  or  substances  containing  phosphoric  acid 
(  soluble  in  water,  or  in  citrates,  respectively,  from  phos- 
',  phalic  raw  matcriah.  N.  A.  Langlet,  Gottenburg, 
;  Sweden.     Eng.  Pat.  24,343,  Nov.  12,  1908. 

EEFr.  Pat.  390,195  of  1908  ;   this  J.,  1909,  485.- T.  F.  B. 
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Java    [Sugar    indnstry].     Internat.    Sugar    J.,    1909,    11, 
357 — 358.     [Consular  report.] 

The  following  figures  show  the  production  for  the  past 
three  years  : — 


— 

1906. 

1907. 

1908. 

Planted  are.i 

Total  production  . . . 
Production  per  acre  . 
Mills  working 

.  acres 
.   tons 

260,810 
1,046,691 
4-01 
176 

281,750 
1,144,383 
4-06 
176 

284,600 
1,217.390 
4-28 
177 

During  the  past  season,  prices  and  profits  have  been 
high.  The  area  planted  for  the  1909  crop  is  estimated 
at  2-8  per  cent,  more  than  for  1908.  The  exports  of 
sugar  for  the  past  three  years  have  been  as  follows  : — 


Coimtry. 

1906. 

1907. 

1908. 

United  States 

China  

Japan 

British  India    

United  Kingdom 

Tons. 
192,178 
127,495 
160,709 
111,527 
4,123 

17,413 

39,495 
5,881 

60,906 

Tons. 

309,449 

151,187 

191,928 

311,569 

12,261 

12,089 

5,728 

20,376 

44,083 

Tons. 
456,435 
149,324 
135,100 
303,465 
2,253 
11,558 

Australia 

Continent  of  Europe    

Other  countries    

17,588 

4,557 

24,815 

Total    

719,727 

1,058,668 

1,105,095 

— L.  E. 

Sugars  ;    Bacterial  flora  of  Hawaiian  .       L.  Lewton- 

Brain  and  N.  Deer.  Report  of  Work  of  Experiment 
Station  of  Hawaiian  Sugar  Planters'  Assoc.,  Div. 
Pathol,  and  Physiol.,  April^  1909,  Bull.  No.  9,  1—35. 

The  authors  give  detailed  descriptions  of  five  organisms 
isolated  from  a  number  of  Hawaiian  sugars,  and  describe 
their  action  on  sugar  in  liquid  cultures  and  on  commercial 
raw  sugars.  Bacillus  A. — Grown  on  sugar-nutrient  agar, 
the  cells  average  2  /<  in  length,  whilst  on  carrots,  and  in 
glucose  bouillon,  the  average  length  is  1-0  ;(.  The 
organism  does  not  sj]orulate,  but  is  very  resistant  to 
desiccation,  and,  hence,  is  capable  of  living  for  an  indefinite 
period  in  the  sugar  factory.  Di plobacillus  B. — The  cells 
average  about  3  /*  in  length  and  1-7  /i  in  breadth  ;  the 
spores  are  usually  terminal,  but  often  central.  The 
organism  is  ver.v  resistant  to  desiccation.  Bacillus  C. — 
The  cells  are  about  4  /(  long  and  1-2  /t  broad  ;  the  spores 
are  usually  central  but  occasionally  terminal.  Bacillus  D. — ■ 
The  cells  developed  in  sugar-nutrient  agar  are  about 
3-7  i-i  long  and  1-2  jx  broad  :  the  spores  are  usually  central. 
Bacillus  E. — The  cells  average  about  3-5  /u  m  length  and 
1  /t  in  breadth,  and  form  spores.  Since  none  of  tliese 
organisms  has  flagella,  they  would  be  placed  in  Migula's 
genus  Bacterium  rather  than  Bacillus.  On  cultivating 
the  organisms  in  sucrose-nutrient  solutions,  it  was  found 
that  invert  sugar  is  formed  more  or  less  rapidly,  aud  that 
a  faculty  of  rapidly  hj'drolysing  sugar  is  associated  in 
liquid  cultures  with  the  formation  of  gums ;  bacilli  A 
and  D  form  other  substances  besides  invert  sugar  and  gums 
in  sucrose-nutrient  solutions.  The  gum  formed  by 
bacilli  A  and  C  was  found  to  have  properties  identical 
with  those  of  Greig  Smith's  levulan  [levan]  (see  this  J., 
1902,  1381),  the  gum  formed  by  B.  levaniformans,  and 
the  two  are  probably  identical,  so  that  the  production  of 
a  gum  with  the  properties  of  levan  cannot  be  held  as 
characteristic  of  one  particular  bacterium.  Witn  regard 
to  the  action  on  commercial  sugar.s.  it  was  found  that 
bacilli  A  and  C  cause  rapid  deterioration,  whilst  B,  D, 
and  E,  are  less  injurious.  Deterioration  is  favoured  by 
high  temperature,  and  by  a  high  moisture-content  of 
the  sugar.  In  conclusion,  the  authors  discuss  the  pre- 
cautions to  be  taken  against  deterioration  of  sugar  during 
storage  and  shipment.  The  Keen  ventilator,  whereby  a 
current  of  air  is  maintained  round  the  hold  of  the  ship. 
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but  not  in  it.  h.t.^  l.i. n  i.  i..mmended,  and  in  so  far  as  it 
tends  to  keep  the  hold  cool,  and  to  prevent  the  teiiiperntuio 
from  rising  to  a  point  favourable  to  bacteiial  action, 
it  should  be  of  great  service.  The  authors  suggest  that 
it  might  bo  applied  to  storage  warehouses,  the  latter  being 
built  with  double  walls ;  the  best  safeguard  against 
deterioration,  however,  is  the  maintenance  of  the  factory 
in  as  aseptic  a  condition  as  possible. — L.  E. 

Sucroclastie  enzymes  in  Beta  vxilgaris  ;    Polarinielric  studi/ 

of  the .     R.  A.  Robertson.  J.  C.  Irvine  and  51.  E. 

Dobson.     Biochem.  J.,  1909.  4,  25S— 273. 

The  most  probable  explanation  of  sucix)se-formation  in 
the  sugar  beet  appears  to  be  that  dextrose  and  lanndose 
are  formed  in  the  leaf  region,  and  are  there  transformed 
into  sucrose,  the  latter  passing,  by  means  of  the  leaf 
meristem,  to  the  root.  Assuming  that  the  condensation 
of  dextrose  and  la>vulose  is  an  enzymic  process,  this  may 
be  effected  by  a  special  enzyme  termed  the  associating 
enzyme,  or  it  may  be  due  to  a  reversed  invertase  action. 
The  authors  have  investigated  the  problem  of  sucrose- 
formation  hi  tho  sugar-beet,  and  to  this  end,  the  topo- 
graphy and  nature  of  the  enzymes  in  the  plant  were  first 
studicxi.  Enzyme  ])rei)arations  were  obtained  by  tillering 
tho  aqueous  extracts  from  the  leaves,  stems,  and  roots, 
through  several  folds  of  lino  muslin,  (with  more  careful 
filtration,  less  active  preparations  are  obtained),  ))re- 
cipitatmg  the  turbid  (iltratcs  with  alcohol,  washing  the 
sludges  thus  obtained  with  absolute  alcohol,  tillering, 
and  washing  with  dilute  alcohol  until  the  washings  were 
optically  inactive  and  ceased  to  reduce  Fehling's  solution  ; 
the  preparations  were  then  examined  for  the  presence  of 
various  enzymes.  In  tho  case  of  tho  roots  and  stems, 
tho  residues  left  on  the  muslin  filters  were  also  examined. 
The  results  of  these  experiments  are  given  in  the  following 
table  :— 


Leaf. 


Invertase |         + 

Diastase [         -*- 

.Maltase    -*• 

Inulase 0 

Emulsin 0 


Stem. 


Boot. 


In  the  above  Table :   +  =  present,  and  0  =  absent. 

Kastle  and  Clark  found  that  invertase  is  present  in 
larger  quantity  than  inulase  or  diastase  in  inulin-  and 
starch-producing  plants  such  as  the  articlioke  and  potato, 
even  in  the  lubei-s.  when  the  inulin  and  starch  are  l)eing 
stored  (see  this  .1..  liMCi,  1372).  The  enzyme,  invertase, 
appropriate  for  the  formation  of  sucrose,  is  absent  from 
the  beet-root  when  the  sugar  is  being  stored.  Since  inulin 
and  starch  are  formed  in  loco  in  the  artichoke  and  ])otato 
respectively,  the  analogous  conclusion  in  regard  to  the  i 
beet,  seems  to  favour  tho  view  that  sucrose  is  not  formed 
in  loco  in  the  root,  but  is  stored  there  after  translocation 
as  sucrose  from  the  other  organs.  Various  experiments 
were  made  with  a  view  to  synthesising  sucrose  from 
invert  sugar  by  means  of  reversible  zyniolysis.  Experi- 
ments with  ptire  enzyme  extracts  of  beet  leaves  gave  no 
positive  results,  but  these  extracts  were  found  to  be  free 
from  invertase.  With  sludge  from  the  stems  and  from  . 
young  plants,  however,  which  contained  invertase,  it 
was  found  that  a  decrease  in  the  la>vo-rotation  of  tho 
invert  sugar  solution  occuiTcd,  and  on  subsequent  hydro- 
lysis with  hydrochloric  acid,  an  increase  in  the  Iffivo- 
rotation  was  observed.  With  the  stem  sludge  the  figures 
obtained  indicated  that  about  4  per  cent,  of  sucrose  was 
formed.  With  the  sludge  from  the  whole  of  a  young 
plant,  the  figures  indicated  that  about  0  per  cent,  of 
sucrose  was  formed,  thus  indicating  the  greater  activity 
of  the  plant  at  the  beginning  than  at  the  end  of  the 
storage  period.  With  regard  to  the  small  proportion 
of  disaccharides  formed  experimentally  in  vitro,  tho  • 
authors  point  out  that  tho  equilibrium  stage  attained  is 
permanent  under  these  conditions,  whilst  in  the  plant 
the  equililirium  phase  is  only  momentary  owing  to  tho 
continual  removal  of  the  products  as  they  arc  formed. 

— L.  E.        I 


Sugar  eMates  ;   Slatislics  of  the  factory  results  on  a  numli 

of  Java .     H.  C.  Prinsen-Geerligs.     luternat.  Suga 

J.,  1909,  11.  324—333. 
The  author  discusses  the  statistics  for  the  past  10  yean 
of  a  large  number  of  sugar  estates  in  .Java.     The  attentioi 
given   to   selection   and   cultivation   has   caused   a  con 
siderable  increase  in  the  yield  of  canes,  but  has  had  ni 
a])])rcciablo   effect    on    the   sucrose-content    of   the  cane 
Tliis    sucrose-content    is    chietly    deterniiiied    by    climat< 
and   soil  conditions  ;    a   regular  and  decided  increase  ii 
the  sucrose-content  of  the  cane,  in  the  districts  where  ii 
is  already    high,  is    now    improbable.     Tho    Black   Javi 
or  Cheribon  cane  has  lx>en  gradually  suiiplanted  by  thi 
descendants  of  seedling  canes  during  the  last   10  years 
two    of    the    most    ))opular   varieties    of   seedling   canet 
happen  to  j)Ossess  a  high  fibre-content,  and  conse(|uontly 
the  average   fibre-content   of  the  cane  crushed  in  Java, 
and  the  fuel  sui)])ly  from  this  source,  have  risen  by  about 
10   JKT  cent.  ;     many  of  the  newer  cane   varieties  j-ield 
bagasse  of  relatively  low  juice-content,   and   this   i>artly 
compensates  for  loss  of  juice  due   to   increased   amount 
of  bagasse.     The  milling  work  has  considerably  iin; 
since  in  spite  of  the  increase  in  bagasse,  the  loss  ii 
in  bagasse  per  100  parts  of  canes  decreased  from   iju  m 
1899   to    Ml    in    1908.     Prior  to    l!H»3.   .lava   sugar  was 
chiefly   delivered    as    refining   crystals,    and    '>   \K'T  cent. 
of  the  whole  amount  as  black  stroop  (obtained  by  shovel- 
ling  tho   last   aftcr-]iroduct    massccuites   into    mat   bap'. 
and  allowing  the  molasses  to  drain  off).     Since  1'" 
manufacture  of  white  first  and  second  sugars  has  ii 
considerably,  and  in  1908,  the  sum  of  these  two  in 
to  40  per  cent,  of  the  total  production.     The  pi 
of  black  stroop  has  latterly  decreased  and  now  i  :       .. 
to  alx)ut  3  i)er  cent.     Though  a   much  larger  ainouui 
for  loss  of  sucrose  in  molasses  is  recorded  when  making 
white  sugar  than  when  making  refining  crystals,  the  total 
loss    of    sugar    in    molasses    and    unaccounted    for    has 
diminished. — L.  E. 

Sugar  in  the  beetroot ;  Del enni nation  of .     A.  HerifH  ' 

Z.  Ver.  dent.  Zuckerind.,  1909,  027—039. 

SojiE     ex)XTiments    on      the    sun- 

raa—^  3  lytical  control  of  the  work  of  a 
I  **<|  ^iigar  factory,  showed  that  ia 
>.  jf  Steffen's  steeping  process,  the  total 
»"^  yield  of  sugar  was  a|)parently  abool 
0'4  per  cent,  greater  than  thai 
contained  in  the  raw  material.  The 
author  has  therefore  investigaKid  the 
various  methods  usually  employed- 
in  controlling  sugar  house  work, 
and  in  the  pivseni  pajx^r,  he  d(>scrihea 
a  modification  of  the  Sachs- Li'-Docto 
method  for  determining  sugar  in 
the  beetroot.  whereby  certain 
sources  of  error,  iidierent  in  the 
old  niellmd.  are  avoided.  .\  series 
of  iiic  kel-])lalcd  iron  beaker"  idi- 
tingiiished  by  consecutive  m 
dimensions  shown  in  the 
and  an  equal  number  of  weighing  dishes,  nliiili  au 
unnumbered  and  all  of  the  same  weight,  are  ein]iloy»d. 
The  beakers  are  stoppered  with  corks  coated  with  tinfoil. 
Twenty-six  grins,  of  the  .sample  of  pulp  aiv  weichwl  in  • 
dish  and  transfenTil  to  a  beaker  «ith  exactly  177  ■  e  !•( 
a  mixtuiv  of  basic  lead  acetate  and  water  in  llu'  (in  i 
of  i)  parts  of  basic  lead  acetate  solution  ((ler.  I'hariiM.  |.  i 
to  100  parts  of  water:  the  measun-d  volume  of  liquid  ii 
run  in  from  a  s|M'cial  burette.  The  lieaker  is  now  ttov- 
))ered  ami  thoroughly  shaken.  If  the  ))ulp  is  very  finfJvi 
divided,  the  mixture  may  be  filterefl  at  once  ami  |vilarised. 
If,  however,  the  pulp  is  coarse,  or  if.  for  any  other  rcMOO, 
hot  digestion  is  ]iroferred.  the  beakers  are  plaeiKl  in  wateri 
heated  to  75'— 80"  C  for  30  minutes,  and  then  cooMji 
the  contents  are  then  filtered  and  polarls«.<i.  Sachs  bis 
shown  that  the  error  intniduce<l  by  adding  177  cc.  of 
liquid  as  above  described  is  practically  negliglbie 
(see  this  J..  1900,  1010).  The  author  quote's  the  remits 
of  comparative  determinations  of  sucrose  in  beet- 
root pulp  by  (1),  the  original  Sachs- Lc-Doctc  method  of 
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jold  digestion  ;  (2).  his  own  modification  of  this  method, 
by  hot  aqueous  digestion.  In  most  cases,  the  results 
agree,  but  in  a  few  instances,  the  modified  method  gives 
higher  results :  the  dilferences  are,  no  doubt,  due  to 
incomplete  exhaustion  of  the  pulp  by  the  cold  method, 
and  the  modified  method  must  be  considered  the  more 
accurate.  Results  obtained  by  the  modified  method  were 
ound  to  agree  with  those  obtained  by  alcoholic  extraction. 
The  author  has  also  modified  the  extraction  method  with 
:he  view  of  shortening  the  time  required  for  its  execution. 
A  flask  of  about  100  c.c.  capacit}^,  is  filled  to  one-half  with 
26  grms.  of  pulp,  alcohol  of  not  more  than  90  per  cent, 
strength,  and  3 — 5  c.c.  of  basic  lead  acetate  solution.  The 
Bask  is  heated  under  a  reflux  tube  for  10 — 15  minutes  in 
i  water-bath,  and  the  contents  of  the  flask  arc  then  intro- 
luced  into  the  extraction  apparatus.  A  uniform  distri- 
jbution  of  the  puljj  in  the  extraction  apparatus  is  thus 
insured.  If  extraction  proceeds  too  slowly,  as  sometimes 
occurs  with  very  fine  pulp,  an  aspirator  is  provided  by 
'means  of  which  the  apparatus  may  be  partially  evacuated. 
;By  means  of  tliis  modified  extraction  method,  an  analysis 
imay  be  completed  in  2 — 3  hours.  This  method  is  par- 
'ticularly  suitaljle  for  the  analysis  of  exhausted,  dried  slices 
imd  of  the  so-called  "  Zuckerschnitzeln  "  obtained  by 
,5teifen's  steeping  process.  Half  the  normal  weight  of  the 
linely-giound  dry  slices  are  digested  in  a  100  c.c.  flask 
•vith  GO  per  cent,  alcohol  and  3 — 5  c.c.  of  basic  lead 
icetate.  until  the  slices  settle  to  the  bottom  of  the  flask ; 
rhis  takes  about  20 — 30  minutes.  The  flask-contents  are 
:hen  rinsed  into  the  extraction  apparatus,  the  further 
treatment  being  as  above  described.  The  whole  analysis 
requires,  at  most,  5 — G  hours,  whilst  with  the  old  method, 
;he  sugar  is  often  not  comi)letely  extracted  in  several  days. 

— L.  E. 

Rediiciw/  siirjars  ;  Simple  method  for  determinution  of . 

J.  Duschsky.     Dents.  Zuckerind.,  1909,  34,  521—522. 

iFoK  rapid  and  convenient  use  in  the  refinerj-,  the  author 
fias  tested  several  methods  for  the  volumetric  determination 
!)f  the  cuprous  oxide  obtained  from  reducing  sugars. 
JEe  finds  the  method  of  jMiiller,  depending  on  the  oxidation 
',)f  the  cu])rous  oxide  by  ferric  sulphate,  to  be  as  accurate 
lis  an}'  other,  and  to  Trossess  the  advantage  of  simplicity. 

—.1.  F.  B. 

Siarch  paste  ;     Catalytic  changes  in  .     A.  Fembach 

and  J.  Wolff.  Seventh  Int.  Congr.  Appl.  Chem., 
London,  1909. 
When  5  per  cent,  starch  paste  is  treat«d  with  a  few  drops 
i)f  neutral  hydrogen  peroxide  and  ammonia  and  kept  at  a 
;;einperature  of  70°  to  75°  C,  rapid  hquefaction  is  observed, 
:he  liquid  attaining  the  viscosity  of  water  in  about  a 
ijuarter  of  an  hour.  The  requisite  proportions  of  the  re- 
[igents  are  a  quantity  of  hydrogen  peroxide  corresponding 
^o  5  mgrms.  of  oxygen,  and  about  4  mgrms.  of  ammonia, 
per  50  c.c.  of  paste.  The  ammonia  may  be  replaced  by 
other  all;alis,  such  as  soda,  Hthia,  hme  and  baryta  ;  but 
ivhilst  with  these,  a  certain  optimum  quantity  is  necessary 
or  the  reaction  to  proceed  satisfactorily,  an  excess  of 
.immonia  over  the  requisite  minimum  quantity  lias  no 
■etarding  influence  on  the  reaction.  The  optimum  quantity 
In  question,  under  the  conditions  set  forth  above,  is 
equivalent  to  8  mgrms.  of  sodium  hydroxide.  In  examining 
'  he  nature  of  the  alteration  produced  by  ammonia  and 
'lydrogen  peroxide,  the  authors  have  found  that  the 
immonia  is  partially  neutralised,  the  quantity  of  substance 
.effecting  this  result  corresponding  to  1  -6  mgrms.  of  ammonia 
')er  grm.  of  starch.  Similar  results  were  obtained  in  the 
',ase  of  lime. 

'  The  liquefactive  action  of  other  substances  was  also 
'Qvestigated,  among  them  being  the  sulphates  of  iron  and 
'  opper.  Kumerous  experiments  were  conducted  with 
'errous  sulphate  and  hydrogen  peroxide  in  different 
iroportions,  selected  with  a  view  to  obtaining  complete 
iquefaction  in  about  20  minutes.  It  was  found  that  the 
reak  acidity,  due  to  the  ferrous  .sulphate,  was  sufficient 
'o  retard  liquefaction  considerably.  In  one  series,  in 
;vhich  2  mgrms.  of  ferrous  sulphate  and  10  drops  of  hydrogen 
leroxide,  containing  7-7  mgrms.  of  oxygen,  were  used 
■n  50  c.c.  of  5  per  cent,  starch  paste,  at  a  temperature 
f  70°  C,  varying  quantities  of  sodium  hydroxide  were 


added  ;  the  best  result  was  obtauied  with  0-8  mgrm., 
the  liquid  being  veiy  faintly  alkaline  toward  _meth}-l 
orange,  and  the  viscosity  at  the  end  of  15  minutes  being 
1'  25",  as  compared  with  6'  10"  without  alkali.  On 
the  other  hand,  the  adverse  influence  of  even  small 
quantities  of  acid  was  demonstrated  by  the  fact  that  with 
1  mgrm.  of  sulphuric  acid,  the  viscosity  test  gave  the 
value  27'  30",  whilst  even  as  little  as  O'Oo  mgrm.  of 
acid  produced  appreciable  retardation.  Organic  acids, 
especially  lactic  and  succinic  acids,  were  also  used.  Their 
effect  was  only  about  one-third  that  of  an  equimolecular 
quantity  of  sulphuric  acid  ;  and  similarly,  ferric  sulphate, 
in  presence  of  the  optimum  quantity  of  sodium  hydroxide, 
was  only  about  one-third  as  active  as  feiTous  sulphate. 
Copper  sulphate,  on  the  other  hand,  was  about  twice 
as  effective  as  the  ferrous  salt ;  it  was  le.ss  sensitive 
to  the  presence  of  acids  and  quite  insensitive  to  the 
presence   of   alkali. 

Liquefaction  was  effected  by  even  smaller  quantities  of 
hydrogen  peroxide,  down  to  a  minimum  of  2  mgrms.  of 
o.xygen,  longer  time  being,  however,  required. 

When  ferrous  sulphate  was  used  in  the  reaction  with  starch 
under  the  above  conditions,  but  with  an  increased  pro- 
portion of  hydrogen  peroxide,  the  transformation  produced 
was  not  confined  to  simple  liquefaction.  It  has  already 
been  stated  that  the  liquefaction  of  starch  by  ammonia 
is  accompanied  by  the  formation  of  a  compound  which 
partially  neutralises  the  ammonia,  but  which  represents 
only  a  very  small  fraction  of  the  starch.  With  a  relatively 
large  proportion  of  hydrogen  peroxide,  acting  on  a  small 
amount  of  starch,  the  whole  of  the  starch  could  be  trans- 
formed. At  the  end  of  two  hours  at  78° — 75'  C.  the 
starch  ceased  to  give  a  colour  reaction  with  iodine,  and 
the  liquid  had  acquired  a  high  reducing  jjower  and  an 
acid  reaction.  Thus,  on  treating  25  c.c.  of  starch  paste 
(containing  0-5  mgrm.  of  starch)  with  1  mgrm.  of  ferrous 
sulphate,  42  mgrms.  of  oxygen  (as  hydrogen  ^peroxide)  and 
0-6  mgrm.  of  sodium  hydroxide,  the  quantity  of  reducing 
substance,  at  the  moment  when  a  coloration  was  no 
longer  furnished  with  iodine,  amounted  to  0-288  grm. 
Under  the  same  conditions,  hydrogen  peroxide  alone  gave 
tlie  value  0-071  gim.,  and  a  large  quantity  of  starch 
remained  untransformed.  The  product  formed  did  not 
appear  to  be  a  sugar,  since  it  did  not  furnish  an  osazone 
on  treatment  with  phenylhydrazine  acetate. 

With  regard  to  the  formation  of  acids,  150  c.c.  of 
3  per  cent,  starch  paste  were  treated  with  12  mgrms. 
of  ferrous  sulphate  in  presence  of  hydrogen  peroxide 
corresponding  to  190  mgrms.  of  oxygen.  After  four  hours 
at  75°  C,  the  acidity  corresponded  to  40  c.c.  of  N /^„  soda, 
about  one-quarter  consisting  of  formic  acid.  The  authors 
are  convinced  that  the  acidity  of  the  liquid  is  not  the 
cause  of  the  transformation  of  starch  into  reducing 
substance.  This  latter  is  nearly  insoluble  in  alcoliol,  and 
differs  essentially  from  dextrin  by  its  property  of  being 
precipitated,  from  a  concentrated  solution,  by  copper 
sulphate,  like  the  gums. 

Soluble    starch.     C.    Tanret.     Compt.    rend.,    1909,    148, 
1775—1776. 

The  author  prepared  soluble  starch  by  a  sliglit  modifica- 
tion of  Fernbach's  method  (Compt.  rend.,  140,  1403), 
Ijy  treating  starch  for  half  an  hour  witli  cold  dilute  hydro- 
chloric acid  (1  :  1000),  washing  well  with  water,  drying 
at  30°  C.  until  the  product  contained  only  17  per  cent, 
of  water,  and  then  lieating  for  1  hour  in  a  closed  vessel 
at  100° — 110°  C.  The  soluble  starch  thus  obtained  was 
extracted  with  50  times  its  weight  of  bofling  dUute  alcohol 
(25°),  and  the  solution  filtered  whilst  hot ;  the  filtrate 
became  turbid  on  cooling.  Half  of  the  starch  remained 
undissolved  ;  on  drying  and  treating  with  boiling  water, 
about  one-fourth  of  the  residue  dissolved,  the  soluble 
portion  having  the  rotatory  power,  [a]D=-)- 188-6*. 
On  treating  the  weak  alcoholic  solution  witli  about  half 
its  volume  of  alcohol  of  9.5°,  a  precipitate  was  produced 
which  agglomerated  on  vigorous  agitation.  This  was 
filtered  off,  washed  with  absolute  alcohol,  and  dried  first 
over  sulphuric  acid,  and  then  at  100°  C.  The  product 
was  only  slightly  soluble  in  boiling  water  :  the  soluble 
portion  had  the  rotatory  power,    [a]D  =  208° — 210'.     The 
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insoluble  portion  gave  an  insoluble  blue  iodine  compound, 
and  when  dissolved  in  potassium  hydroxide  gave  a 
solution  whicli  did  not  gelatinise.  It  closely  resembled 
the  granular  amvlosc  of  Maquenne  and  Koux  (this  J., 
1906,  192,  601;  "lilOS,  291.  415).  The  residue  obtained 
on  evaporating  the  alcoholic  solution  was  dissolved  in 
water,  and  the  solution  treated  with  two  successive  portions 
of  strong  alcohol.  The  two  products  thus  precipitated 
had  the  rotatory  powers,  [o]d=  180-5°  and  173°  and  their 
solutions  gave  reddish-violet  and  red  colorations  respec- 
tively with  iodine.  The  residue  left  on  evaporating  the 
filtrate  had  the  rotatory  power,  [o]i>=  154-5°,  gave  a 
red  coloration  with  iodine,  and  possessed  a  cupric-reducing 
power  equal  to  one-third  of  that  of  dextrose  ;  this  mixture 
of  crj-thro-dcxtrins  constituted  about  8  per  cent,  of  the 
matter  soluble  in  the  boiling  dilute  alcohol.  Soluble 
starches  prepared  with  hydrochloric  acid  at  a  concentration 
of  4 :  1000  and  varied  after-treatments  gave  similar 
results,  the  products  being  mixtures  of  substances  differing 
in  their  rotatory  powei-s,  their  reducing  action  on  Fehlings 
solution,  the  colorations  produced  by  them  with  iodine, 
and  their  solubility  in  alcohol  of  various  concentrations. 
The  author  suggests  the  name  "  solubiliscd  starch"  for 
such  products. — A.  S. 

Patent. 

Gittn  Iragasol ;    Manufacture  of .     C.  V.  Greenwood. 

Fr.  Pat.  398.022,  Dec.  30,  1908. 

See  Eng.  Pat.  569  of  1908  ;   this  J.,  1909,  153.— T.  F.  B. 
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Yeast ,-    Nuclein  ferments  of  .     M.  N.  Straughn  and 

W.  Jones.     J.  Biol.  Chem.,  1909,  6,  24;)— 255. 

TgE  authors  show  that  yeast  docs  not  contain  xantho- 
oxydase — a  ferment  which  converts  hypoxautliine  into 
xanthine  and  the  latter  into  uric  acid — in  the  following 
way: — Compressed  yeast  (300  grms.),  distilled  water 
(1  litre),  and  chloroform  (6  o.c.)  were  kept  in  a  closed 
vessel  for  15  hours  at  the  room-temperature,  with  frequent 
and  violent  agitation,  the  insoluble  matter  then  being 
removed  by  centrifuging.  A  quantity  of  the  extract 
(750  c.c.)  was  treated  with  hypoxantliine  (400  mgrms.) 
dissolved  by  suspending  in  warm  water  and  adding  just 
enough  sodium  hydroxide  to  effect  solution.  The  whole 
was  kept  at  38°  C.  for  4  days,  a  slow  stream  of  air  from  a 
wash-bottle  containing  chloroform  being  passed  through 
the  liquid  for  about  half  the  time.  A  drop  of  acetic  acid 
was  then  added,  and  the  liquid  was  heated  to  boiling  and 
filtered.  The  filtrate  was  treated  with  10  c.c.  of  dilute 
sulphuric  acid,  evaporated  to  about  150  c.c,  boiled  for  half 
an  hour  to  decompose  any  trace  of  protein,  and  examined 
for  xanthine  bases.  Small  quantities  of  xanthine  and 
adenine  (evidently  from  the  nucleic  acid  of  the  yeast 
extract),  but  no  guanine  nor  uric  acid  were  found  ;  a 
quantity  of  hypoxanthine  was  recovered  equivalent  to 
90  per  cent,  of  that  added.  These  results  show  that  the 
yeast  does  not  contain  xanthoiixydase.  The  fuiiction  of 
guanase  is  to  convert  guanine  into  xanthine  ;  the  authors 
show  that  yeast  (extract)  is  capable  of  transforming 
relatively  large  quantities  of  guanine  into  xanthine,  i.e., 
that  yeast  contains  guanase.  They  also  show  that  the 
yeast  contains  no  adenas; — a  ferment  which  converts 
adenine  into  hypoxanthine — since  the  extract  does  not 
attack  the  small  amoimt  of  adenine  formed  from  its  own 
nucleic  acid.  In  their  experiments  on  yeast  digestions, 
the  authors  have  repeatcdlj'  observed  the  occurrence  of 
hypoxanthine  in  very  small  quantities,  and  are  convinced 
that  its  presence  is  duo  neither  to  adenasc  nor  to  decom- 
position of  adenine  by  the  methods  of  isolation  employed. 

— L.  E. 

Fermentation  ;  Formation  of  succinic  acid  in  alcoholic . 

F.  Ehrhch.     Z.  Ver.  deutsch.  Zuckerind.,  1909,  645—672. 
The  author  has  previously  shown  that  the  higher  alcohols 
which  occur  in  fusel  oil.  are  formed  by  the  fermentation  of 
amino-acids  by  the  yeast  (see  this  J.,   J905,  683;     1907, 
28,  480).     Various  observations  appear  to  show  tliat  suc- 


cinic acid  is  formed  in  an  analogous  way.     In  view  of  the 

t-imilarity  of  constitution,  it  seemed  probable  that  aspartic 
acid  is  the  material  from  which  succinic  acid  is  formed,  but 
neither  this  view,  nor  the  author's  previous  suggestion, 
that  a.spartic  and  glutaminic  acids  yield  ethyl  and  propyl 
alcohols  respectively,  pi-oves  to  be  correct.  Further 
experiments  showed,  that  whilst  addition  of  aspartic  acid 
to  a  fermenting  sugar  solution  causes  a  decreicse  instead 
of  an  increase  in  the  yield  of  succinic  acid,  addition  of 
glutaminic  acid  causes  a  l.-irge  increase  in  the  yield.  Hence 
the  succinic  acid  formed  during  fermentation  with  yeast 
is  derived  from  glutaminic  acid.  The  author  now 
shews  that  the  formation  of  succinic  acid  is  quite  analogoue 
to  that  of  fusel  oil.  In  a  series  of  fermentation  expeti. 
ments,  in  which  pure  sugar  solutions  were  fermented 
with  various  quantities  of  jmre  yeast  cultures  (difloreot 
races  of  yeast,  dilTerent  samples  of  the  same  race,  and 
samples  of  the  same  race  identical  except  in  resjiect  of  age 
were  used),  amoimts  of  succinic  acid,  ranging  from  0-M 
to  060  grm.  per  100  grms.  of  sugar  fermented,  were 
obtained.  The  formation  of  succinic  acid  under  thaw 
conditions  is  easily  explained  ;  owing  to  want  of  the  most- 
essential  nutriment,  part  of  the  yeast  dies.  The  contents 
of  the  dead  cells  pass  into  the  solution  and  nourish  the 
still  living  cells.  In  this  process,  autolysis  of  yea.st  protein 
must  occur,  and  glutaminic  acid  is  one  of  the  amino-acids 
formed  in  this  autolysis  (compare  Schenck.  this  J.,  1905. 
555).  The  still  living  yeast  decomposes  these  amino-aoids 
and  utilises  the  ammonia  set  free  for  proteinsynthesie ; 
the  residual  complex,  after  further  alteration  (oxidation  ur 
reduction)  leaves  the  ycvst  cell  as  a  pro<luct  of  metabolism. 
In  this  way  succinic  acid  is  formed  during  the  fermen- 
tation of  pure  sugar  with  a  pure  yeast  cultiue.  Iliat  the 
amount  of  succinic  acid  obtained  in  the  above-mentioned 
experiments,  varied  considerably,  is  to  be  ascribed  to  the 
use  of  yeasts  of  different  compositions  ;  in  three  expcr- 
ments,  in  which  samples  of  yeast  identical  in  every  res|iect, 
were  used,  the  yields  of  succinic  acid  were  nearly  equal. 
That  the  j-ield  of  succinic  acid  is  proportional  to  tho 
alcoholic  fermentation  of  the  sugar,  accords  with  the 
author's  theory,  since  protein-decomposition  of  the  yc»ft 
only  ])roceeds  normally  in  presence  of  sugar  ;  mon-over, 
with  complete  fermentation  of  equal  weights  of  cupar 
by  different  quantities  of  the  same  yeast,  the  amounts  "( 
succinic  acid  formed  aie  nearly  equal.  Besides  aspurtii 
acid,  addition  of  other  amino-acids,  and  of  amnumiuni 
salts,  to  fermenting  sugar  solutions,  causes  a  deireaM' 
in  the  jield  of  succinic  acid,  from  which  it  must  be  cod- 
eluded  that  the  nitrogenous  nutriment  protects  the  yeast 
protein  from  dec;omposition.  If  a  comjiaratively  small 
quantity  of  glutaminic  acid  is  added  to  a  fermenting  sueut 
solution,  the  yield  of  succinic  acid  is  greater  than  that 
theoretically  obtainable  from  the  added  glutaminic  acid  ; 
it  appears  that  the  yeast  first  decomjioses  the  addiil 
acid,  and  is  then  driven  by  nitrogen-hun'.'cr  to  attack  it- 
own  protein.  Tho  author  has  also  found  that  presence  nf 
sugar  is  necessary  to  the  formation  of  succinic  acid.  Hi- 
concludes  from  this,  and  other  results,  that  tho  carbon 
complexes  required  in  synthesising  yeast  protein,  an- 
derived  from  the  fermenting  sugar  and  that  perhaps  thi- 
only  purpose  of  alcoholic  fermentation  in  general,  i«  to 
supply  the  energy  and  carbon  material  for  synthesising; 
the  yeast  protein.  Ftirther  experiments  showe<l  that 
acetone  permanent  yeast  cannot  convert  glutaminic  ini" 
succinic  acid.  The  author  has  previously  sugaesled  th.ii 
the  mechanism  of  the  formation  of  nmyl  alcohol  from  leui  iii' 
may  comiirise  conversion  of  the  leucine  into  leucic  luid. 
which  then  decomposes  into  valeric  aldehyde  and  fornii 
acid,  the  bulk  of  the  valeric  aldehyde  being  converted  b> 
reducing  enzymes  to  arayl  alcohol,  whilst  a  small  patt  i- 
oxidised  by  oxydases  to  valeiic  acid.  He  now  suiri.'e'-t 
that  glutaminic  acid  may  bo  decomposed  in  an  anal";;!^"- 
way  :  according  to  this  scheme,  the  first  decomposition 
product  is  hydroxypliitaric  acid  which  decomposes  into 
formic  acid  and  the  half-aldehyde  of  succinic  acid,  the 
latter  being  quantitatively  converted  into  succinic  acid 
by  the  action  of  yeast  oxyda.ses  and  atmospheric  oxvgen. 
.Since  fu.sel  oil  and  succinic  acid  are  not  decomposition 
products  of  sugar  fermentation  itself,  and  since  it  i- 
doubtful  if  the  formation  of  lactic  acid  and  volatile  acidr- 
in  fermentation,  is  traceable  to  the  sugar  (compare  Slater. 
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this  J.,  1907,  217),  only  glycerol,  besides  carbon  dioxide 
and  alcohol,  is  left  for  consideration  as  a  fermentation 
product  of  sugar.  Thoiigli  Buchner  and  Meisenheimer 
have  shown  that  glycerol  is  formed  in  fermentation  with 
cell-juico  (see  this  J.,  1906,  998),  the  author  considers  it 
possible  that  this  compound  is  derived,  not  from  the  sugar, 
but  perhaps  from  yeast  nuclein  substances  which  are 
present  in  yeast  juice  in  appreciable  amount.  If  such  is 
the  case,  the  old  equation  of  Gay-Lussac, 
CBHi20e=2C02+2C,HsO, 
would  be  rehabilitated. — L.  E. 

Specific  heat  of  mixtures  of  ethyl  alcohol  and  water.     Doro- 
shewski  and   Rakowski.     See   XX. 

Electric  conductivity  of  mixtures  of  ethyl  alcohol  and  water. 
Doroshewski  and  Roshdestwenski.      See  XX. 

Indices  of   refraction  of  mixtures  of  alcohols  and   water. 
Doroshewski  and  Dworzanczyk.     See  XX. 

Patents. 

Spirits  ;  Distilling  of .     J.  E.  Carroll,  London.     Eng. 

Pat.   19,348,  Sept.   15,   1908. 

AccOKDiNO  to  this  specification  the  rectifier  of  a  "  patent  " 
still  is  divided  into  two  parts  by  a  plate  or  diaphragm, 
and  the  alcoholic  vapours  are  passed  from  one  side  to 
the  other  of  the  diaphragm  througli  an  apparatus  in  which 
they  are  mixed  with  air  and  superheated,  whereby  the 
product  is  artificially  matured.  The  vajiours,  for  this 
purpose,  are  mixed  with  heated  air  and  passed  through 
nests  of  pipes  of  small  diameter  enclosed  in  steam  jackets, 
the  ends  of  successive  nests  being  coupled  together  by 
uptakes  or  headers.  The  vapours  are  led  into  the  aerator 
and  superheater  through  a  brancli  pipe  situated  below 
the  diaphragm  in  the  rectifier,  and  pass  back  again  into 
the  latter  through  a  branch  pipe  above  the  diaphragm. 

^J.  F.  B. 

Spirits  ;   The  distilling  and  treating  of .     J.  E.  Carroll, 

London.     Eng.  Pat.   16,987,  Aug.   12,  1908. 

See  Addition  of  Dec.  9,  1908,  to  Fr.  Pat.  376,151  of  1907  ; 
this  J.,  1909,  807.— T.  F.  B. 


XVIIL— FOODS ;     SANITATION  ;     WATER 
PURIFICATION,    &    DISINFECTANTS. 

(J.)— FOODS. 

Benzoic  acid  ;  Defection  of in  meat  and  fats.  K.  Fischer 

and    O.    Gruenert.     Z.    Untersuch.     Nahr.    Genussm., 
1909,  17,  721—734. 

The  following  method  of  extracting  benzoic  acid  from 

flesh  products  was  found  the  most  suitable  : — 50  grms. 

of  the   finely  divided   material  are   mixed   with   100  c.c. 

\  of  50  per  cent,   alcohol,  and  the  mixture  acidified  with 

;  dilute  sulphuric  acid  and  allowed  to  stand  for  30  mmutes, 

I  with   frequent   stirring.     It   is    next    pressed    in    muslin, 

I  and  the  expressed  liquid  rendered  alkaline  and  heated 
on  the   water-bath  until   all   alcohol   has   been   expelled. 

•  When  the  volume  has  been  reduced  to  about  50  c.c. 
the   liquid   is   mixed    with   5   grms.    of   sodium   chloride, 

(  acidified  with  dilute  sulphuric  acid,  and  heated  to  the 
boiling  point.  It  is  then  cooled  and  filtered,  the  filtrate 
shaken  out  with  ether,  and  the  ethereal  extract  washed 

;  with  water  and  evaporated  at  a  low  temperature.  About 
50  to  60  per  cent,  of  the  benzoic  acid  present  was  thus 
extracted,   whereas  the  yields  were  considerably  less  by 

;  the  other  methods  commonly  employed.  This  residue 
was  used  in  comparative  tests  for  the  detection  of  benzoic 

,  acid  by  different  methods.  For  the  iron  chloride  test  it 
was   dissolved    in    water   containing    ammonia,    and    the 

I  solution  evaporated  to  1  c.c.  and  treated  with  one  drop 
of  a  1  per  cent,  solution  of  ferric  chloride.  The  presence 
of  0-02  per  cent,  of  benzoic  acid  could  thus  be  detected 
both  in  fresh  and  smoked  flesh.  In  the  case  of  fats, 
as  little  as  0-01  per  cent,  of  benzoic  acid  could  be 
detected.      Erevan's   test   (formation   of   "  aniline  blue  " 


on  adding  to  benzoic  acid  a  solution  of  rosanUine 
hydrochloride  in  aniline)  failed  completely  in  the  case 
of  meats  and  fats.  Kohrig's  reaction  (conversion  of 
benzoic  acid  into  its  ethyl  ester,  recognisable  by  its  odour) 
was  capable  of  detecting  0-02  per  cent,  of  benzoic  acid 
in  fresh  meat,  and  O-OI  per  cent,  in  fats,  but  failed  when 
applied  to  smoked  flesh.  The  similar  test  depending 
on  the  conversion  of  the  benzoic  acid  into  benzaldehyde 
enabled  0-04  per  cent,  of  benzoic  acid  to  be  detected  in 
fresh  meat,  but  failed  with  smoked  flesh.  In  the  case 
of  lard,  0-01  per  cent,  could  thus  be  detected,  but  0-05 
per  cent,  could  only  occasionally  be  found  in  margarine 
and  never  in  butter.  The  salicylic  acid  test  was  most 
sensitive  when  carried  out  as  follows  : — The  residue  was 
dissolved  in  a  few  drops  of  sodium  hydroxide  solution 
and  about  1  c.c.  of  water,  and  evaporated  to  dryness 
in  a  sUver  crucible  on  the  water-bath,  and  the  residue 
fused  with  about  2  grms.  of  coarsely  powdered  potassium 
hydroxide.  After  2  minutes  the  mass  was  dissolved  in 
water,  and  the  solution  acidified  with  sulphuric  acid  and 
extracted  with  ether.  The  ethereal  extract  was  washed 
three  times  with  water,  and  the  ether  evaporated  (after 
the  addition  of  1  c.c.  of  water)  at  a  low  temperature. 
The  aqueous  residue,  filtered  if  necessary,  was  then 
tested  with  a  few  drops  of  a  fresldy  prepared  0-05  per 
cent,  solution  of  ferric  chloride.  In  this  way  O'Ol  per 
cent,  of  benzoic  acid  could  be  detected  in  fresh  flesh, 
0-02  per  cent,  in  smoked  flesh,  and  0-005  to  O-Ol  per  cent, 
in    lard,    margarine    and    butter. — C.  A.  M. 

Extract   of    meat ;     Constituents   of   .     R.    Engeland 

Ber.,  1909,  42,  2457—2462. 
The  author  prepared  a  quantity  of  carnitine  from  extract 
of  meat,  and  purified  it  by  means  oi  the  double  gold  chloride 
of  the  base.  The  chloride  of  carnitine  was  dissolved  in 
ethyl  alcohol  eontairting  hydrogen  cliloride.  After  heating 
and  evaporating,  the  residue  was  treated  with  platinum 
chloride,  when  the  platinum  chloride  compomid  of 
carnitine  ethyl  ester  was  produced.  This  substance 
has  the  same  properties  and  composition  as  the  platinum 
chloride  compound  of  novaine  ethyl  ester,  and  the  author 
considers  it  highly  probable  that  these  two  substances 
are  identical.  The  platinum  compound  of  carnitine 
ethyl  ester  was  treated  with  acetyl  chloride,  when  acetyl- 
carnitme  was  produced.  The  platinum  compound  of 
this  substance,  (CgHuOiNjjPtClB,  melts  at  199°  C,  and 
decomposes  at  201°  C.  When  carnitine  chloride  is  oxidised 
with  calcium  permanganate,  /i-homobetaine  is  produced. 
The  author  considers  that  carnitine  can  be  regarded  as 
a-hydroxy-y-trimethylaminobutyrio  acid. — F.  Shdn. 

Lead  in  solder  and  in  the  tin  coating  of  cans  for  preserved 
foods.     V.  Delia  Crose.     See  X. 

Analysis  of  cacao  butter.     Halphen.     See  XII. 

Nuclein  ferments  of  yeast.     Straughn  and  Jones.  See  XVII. 

P.1TENT. 
Tanning  [with  tea  waste,  etc.].    Eng.  Pat.  13,768.    See  XIV. 

(B.)— SANITATION;   WATER  PURIFICATION. 

Nitrates    [in    waterl  ;     Determination    of   small   quantities 

of  .     L.  Farcy.     Bull.  Soc.  Chim.,   1909,  5,  775— 

779. 

A  COMPARISON  of  the  method  of  Granval  and  Lajoux 
for  the  determmation  of  nitrates  in  water  (this  .J.,  1909, 
740)  with  tho.se  of  MacGowan  (J.  Chem.  Soc,  Trans.  1891, 
59,  530)  and  Frerich  (this  J.  1903,  1209)  shows  that  the 
first,  as  modified  by  the  author  {lor.  cit).  is  to  bo  preferred 
in  the  presence  ot  chlorides  and  ammonium  salts,  the  latter 
causing  quite  erroneous  results  to  be  obtained  by  the  other 
methods. — F.  Sodn. 

Waters  ;    New  method  for  the  hygienic   control  of  . 

Spitta    and    Pleissner.     Arbb.    Kais.    Gcsundh.-    Amt., 
1909,  30,  463—482.     Chcm.  Zentr.,  1909,  2,  61—02. 

An  apparatus  (see  following  abstract),  which  registers 
continuously  and    automatically  variations    of   electrical 
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conductivity,  has  been  constructed,  and  used  for  controlling 
a  river  water  receiving  waste  liquors  from  the  mauufacturu 
of  potassium  chloride.  The  record  thus  obtained  gives 
indication  of  undue  contamination  of  the  water,  extent 
of  such  contamination,  and  the  time  at  wliich  the  con- 
tamination occurred.  The  method  was  found  capable 
of  detecting  tlie  addition  of  1  part  of  the  waste  liiiuor  to 
'200  parts  of  .Spree  water,  and  has  the  advantage  that  it 
allows  of  the  detection  of  sudden  transient  alterations 
of  the  character  of  tlie  water,  which  would  ]>rol)al>ly  not 
be  discovered  by  the  ordinary  methods  of  chemical  and 
bacteriological  control,  it  would  ])rovo  e,«i)ecially  ser- 
viceable for  indicating  when  a  chemical  examination 
of  the  water  was  desirable.  Further  iu  places  where 
water  purification  by  means  of  ozone  is  carried  on,  it 
would  atlord  useful  information  with  respect  to  the  amount 
of  ozone  needed  at  different  periods. — A.  S. 

Electrical  conductivity  of  waltrs  ;    Measurement  and  regis- 
tration of  the ,  'usin'j  a  direct  current.     M.  Pleissner. 

Arbb.  Kais.  Gesundh.-.\mt.,  1909,  30,  483—522.  Chem. 
Zentr.,  1909,  2,  G2— 03. 

An  apparatus  is  described  which  allows  of  the  automatic 
and  continuous  registration  of  variations  of  the  electrical 
conductivity  of  a  water.  A  current  of  known  and  approxi- 
mately constant  voltage  from  a  battery  of  six  load 
accumulators  (average  total  E.M.F.—  12-5  volts  ;  capacity 
=27  ampere-hours),  is  sent  alternately  through  a  wire 
resistance  of  200  ohms,  and  through  the  water  by  means 
of  two  graphite  electrodes  suspended  from  a  Hoat  of 
paraffined  cork.  The  direction  of  the  cmrent  is  reversed 
every  two  minutes.  The  current  strength  in  the  two 
different  circuits  is  measured  by  means  of  a  modified 
recording  milliampere-meter  for  direct  current.  The 
rcsiUts  are  recorded  in  tlie  form  of  two  curves  of  which 
one  represents  the  strength  of  tlie  current  passing  through 
the  water,  whilst  by  the  otiicr  the  E.M.F.  of  the  battery 
can  be  controlled.  The  specific  conductivity  is  calciUated  bv 

t  C  * 

means  of  the  equation  :-x=r — '- ■',  where  j  is  the  current 

strength  recorded,  k  is  the  E.M.F.  of  the  batter}',  p  is 
the  polarisation,  and  C  the  resistance-capacity  of  the  pair 
of  electrodes.  The  polarisation  for  a  given  current- 
strength  can  be  obtained  from  a  curve  derived  empirically  ; 
in  the  case  of  most  natural  waters,  the  values  corresixmd 
for  the  most  part  witli  those  found  for  magnesium  chloride 
solution.  It  is  stated  that  even  in  the  most  unfavourable 
ca.ses  the  specific  conductivity  of  natural  waters  can  Iio 
determined  with  an  cn-or  of  less  than  5  per  cent.  The 
values  for  the  specific  conductivity  are  calculated  for  a 
normal  temperature  of  18'  C.  :  for  the  waters  of  the  Rivers 
Rhine,  Spree.  Mosel,  Vnstrut,  and  Oker,  the  temperature- 
coefficients  of  conductivity  were  all  approximately  0'023. 

—k.  S. 

Determining    nitrate-    and    nitrite-nitrogen.       Zeller. 
See   XXIII. 

Patents. 

Sefuae  ;   Di-^jxiKal  of  house [n.s  fuel,  paving  flahs,  etc.]. 

A.  1).  Furse.  London.     Eng.  Pat.  23,705,  Nov.  6,  1908. 

UssORTED  house  refuse  is  ground  to  a  uniform  powder 
in  a  suitable  disintegrator,  and  then  mixed,  in  a  dry 
state,  with  a  certain  proportion  of  binding  material,  such 
as  solidified  pitch,  jireferably  possessmg  deodorising, 
disinfecting,  and  calorific  properties.  The  mixture  is 
agglomerated  by  means  of  heat,  and  tlien.  by  pressing 
into  moulds  of  various  sizes,  it  is  converted  into  fuel 
briquettes  or  "'  nuts."  or  into  paving  blocks  or  slabs. 
In  making  paving  blocks  or  slabs,  hardening  materials 
such  eis  a  silicate,  pulverised  flint,  or  granite,  cement, 
slag,  etc.,   may  bo  added. — L.  E. 

Ozone  ;  Apparatus  for  sterilising  water  with  .     Felten 

und  CIuilleaume-Lahmeyerwerke  Act.-Ges.,  Frankfort 
on  Maine,  tlermanv.  Eng.  Pat.  0013,  Mar.  12,  1909. 
Under  Int.  Con  v.,  Aug.  31.  190S. 

Is  a  system  for  sterilising  domestic  water  by  means  of 
ozone,  the  ozqpc  generator  is  automatically  switched  in 


whenever  the  water  tap  is  opened,  and  ozonised  air  i 
drawn  from  the  generator  by  the  action  of  the  wate 
itself.  According  to  this  invention  a  single  generator  i 
caused  to  serve  several  taps  by  carrying  narrow  suppl 
pipes  for  ozonised  air  from  a  central  generator  separately  t' 
each  of  the  tapi".  Each  tap  is  provided  with  a  suclie; 
and  mixing  nozzle,  by  means  of  which  the  escaping  wati' 
is  efficiently  sterihsed  by  the  ozone  drawn  through,  li 
order  to  prevent  the  access  of  atmospheric  air  through  othe 
taps,  when  water  is  drawn  from  one  tap,  each  tap  is  pn. 
vided  with  a  check-valve  so  that  only  ozonised  air  can  I. 
drawn  in. — J.  F.  B. 

Filtering  apparatus  [for  uattr  purification].     H.   Ijcister 
Ger.  Pat.  211,0t>4,  Jan.  23.  1908. 

The  ajiparatus  is  of  the  tyjie  in  which  several  filtering 
layeis  are  arranged  one  above  the  other,  with  intervening 
spaces,  in  a  casing,  each  filtering  layer  being  connectcil  !,■ 
S]iecial  inlet  and  outlet  compartments,  which  comimmioate 
with  common  outflow  and  wash-water  supply  |ii|«< 
resiiectivelj-.  It  is  intended  six-cially  for  the  purillcalion 
of  water  bv  means  of  ]iermiitites  or  artificial  zenlit<<  (mx- 
this  J.,  1907,  711.  12.5I  ;  also  tier.  Pat.  197.111.  thi^  J  . 
1008.  587).  One  of  the  filtering  layers  is  of  the  usun'  kin.l 
for  the  removal  of  mechanical  impiirilies,  whilst  the  others 
are  composed  of  permutite.  The  wash-water  supply  i>i|« 
wliich  is  common  to  the  mechanical  and  chemical  l|Hniiii- 
tite)  filtering  layers,  is  provided  with  a  branch  iiii«-. 
throngli  which  a  regenerating  liquid  is  supjilied  to  the 
pennutite  layers,  siiital)le  cocks  Ixing  provided  so  that 
this  liquid  docs  not  pass  through  the  meclianieal  filter. 
Thus,  when  the  filter  needs  renewing,  first  the  regenerating 
liquid  is  passed  through  the  permutite  filtets,  and  tlwn 
wash-water  is  passed  through  both  mechanical  an'l 
chemical  filters,  in  both  cases  in  the  opposite  direoiion 
to  that  followed  by  the  water  under  treatment. — A.  S. 

Waters  ;  Process  and  apparatus  for  softening  and  pnrihiiiuj 

natural  or  polluted  principally  for  feeding    •^■nm 

boihrs  and  for  industrial  purposes.  J.  H.  Dales.  Fr. 
Pat.  397.774,  Dec.  22,  1908.  Under  Int.  Conv.,  Dec.  23, 
1907. 

See  Eng.  Pat.  28.221  of  1907  ;  this  J.,  1908,  1173.— T.  F.  B. 

Water  filter.     Oliver-Roche  Co.     Fr.  Pat.  398,100,  Dec.  19, 

1908. 
See  Eng.  Pat.  27,272  of  1908  ;  this  J.,  1909.  539.— T.  F.  B. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Castor   oil   plant ;     Paper    pulp   from    the    — .     Wulle 

Papier  Markt;  through  Paper  Making.  1909.  28,  279. 

The  writer  has  succeeded  in  establishing  a  large  varietv  of 
the  castor  oil  plant  named  Ricinus  gignnleus.     The  ilir- 
grows  in  Italy  to  the  height  of  20  ft.  in  a  single  year,  i  ■ 
cumfcrence  at  the  base  being  12 — 14  ins.  The  stem  tli.    ,' 
considerably  in  subsequent  years,  and  may  measure-  ;)o  ui''. 
round  by  the  end  of  the  tliird  year.     This  stem  yields  .">o  |)tr 
cent,  of  paperniaking  cellulose  fibres  of  a  quality  similar  to 
that  of  poplar,  but   finer  and  more  easily  bleached.      A 
Ricinus  is  said  to  yield  after  2  years*  growth  as  mu<  li      " 
lose  as  a  jioplar  of  S — 10  years'  growth,  and  tii  vvi 
lower  jiroportion  of  chemicals  for  its  isolation.     The  7.'    . 
retpiires  a  warm  and  moist  climate,  free  from  frost,  ami 
2-year    old   plants   might   be   grown  in   Southern   Italy 
1-year  old  plants  might  be  cultivated  further  north.     Tin 
]ilants  would  be  grown  primarily  for  seed,  and  the  stem 
would  then  be  cut  into  lengths,  barked  and  digesleil  1     '• 
same  way  as  poplar  wood.     To  supjily  2tl  tons  of  n  ! 
daily.it  would  beneces.sary  to  plant  2.')0  acres  wilh  2.t"i '.'»■■ 
plants,  each  yielding  13 — 22  lb.   of  wood.     The  value  el 
the  wood  at  the  pulp  mill  is  estimated  at  Is.  lid.  |>cr  cwt  . 
and   its  cost  of  cultivation,   with  a  biennial   harvest,  at 
8s.  9d.  per  ton.— J.  F.  B. 

Chromatis    as    colouring    mailers    for    paper.     E.    W.    L. 

Skark.     Papierfabrikant.,    1909,    7,    ti47— 664. 
Le.^d  chromate  is  frequently  employed  as  a  yellow  or 
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)range  colouring  matter  for  paper  pulp,  being  generally 
jrecipitated  in  situ,  by  double  decomposition  between  lead 
icetate  or  nitrate  and  potassium  bichromate.  If  lead 
litrate  be  used,  tlie  nitric  acid  produced  by  the  action  of 
he  bichromate  tends  to  dissolve  some  of  the  lead  chromate  ; 
he  bichromate  should  therefore  be  converted  into  the 
lonnal  chromate  by  the  addition  of  alkali  before  use. 
This  ccni]ilication  docs  not  ari.se  when  lead  acetate  is 
mployed.  The  shade  of  the  precipitate  is  very  variable 
.nd  depends  not  only  on  the  composition  of  the  product, 
lut  also  on  the  temperature  at  which  it  is  formed.  The 
ine  precipitate  of  lead  chromate  coagulates  on  heating, 
lad  this ' shrinkage  in  volume  causes  a  darkening  of  its 
hade.  For  chrome  yellow  shades,  2-5  parts  of  lead 
cctate  require  1  part  of  potassium  bichromate.  An 
xcess  of  lead  salt  gives  a  precipitate  with  a  tiery,  dark 
|?mon  yellow  shade.  If,  on  the  other  hand,  pale  lemon  to 
ulphur  yellow  shades  be  desired,  a  portion  of  the  lead  must 
■)e  precipitated  in  the  form  of  sulphate,  by  substituting  for 
ome  of  the  bichromate  an  equivalent  quantity  of  sul- 
ihuric  acid,  or  preferably  sodium  sulphate.  The  eom- 
losition  of  the  water  has  an  important  influence  on  the 
hade,  chalky  waters  tending  to  produce  basic  lead  acetate 
nd  an  orange  tone.  Alum'  only  changes  the  shade  of 
hrome  yellow  when  it  is  added  before  the  reaction  is 
omplete.  or  when  an  excess  of  lead  salt  over  bichromate 
'3  present.  If  normal  lead  chromate  be  treated  with 
[odium  hydroxide  or  hot  milk  of  lime,  it  is  converted 
(oto  chrome  red.  a  ba'iic  lead  chromate  of  variable  compo- 
iition,  but  generally  approximating  to  PbjCrO;.  The 
aaxinium  red  coloration  is  obtained  by  the  interaction  of 
:  mols.  of  lead  acetate,  1  mol.  of  potassium  bichromate, 
'nd  4  mols.  of  sodium  hydroxide.  If  the  mixture  be 
'leated.  the  same  colour  may  be  obtained  with  only  half 
he  quantity  of  alkali,  but  the  precipitate  shrirJiS  consider- 
I  bly  in  volume.  Since  chrome  red  always  contains  free 
iead  oxide,  it  is  not  stable  in  presence  of  alum  and  cannot 
lie  used  for  colouring  sized  papers.  Chrome  orange  is  a 
kaixture  of  chrome  yellow  and  chrome  I'ed  obtained  by 
'imiting  the  proportion  of  alkali.  In  colouring  with 
hromc  yellow,  the  lead  salt  is  added  first ;   it  is  better  to 

■  nder-dye  than  to  colour  too  heavily  in  the  beater.  Since 
he  icaction  takes  place  instantaneously,  any  deficiency 
I  '  'iWir  may  be  made  up  in  the  stuff-chest  ;  but  if  too 
iiK  h  colour  be  added  it  cannot  be  conveniently  reduced 
y  tlic  subsequent  admixture  of  white  pulp,  because  the 
'ai'i  will  not  be  uniformly  coloured.  The  lead  chromate 
hows  a  tendency  to  become  basic,  not  only  by  heating, 
lilt  also  on  long  standing  in  the  chest ;  constancy  of 
liiiili-  is,  therefore,  only  obtained  by  steady  working.     A 

'"I  test  for  the  presence  of  chromates  in  paper  consists 
1  iimistcning  the  paper  with  a  drop  of  sodium  hydroxide 
'nd  applying  a  droj)  of  an  acid  solution  of  silver  nitrate 
lo  the  edge  of  the  spot.  A  red  streak  of  silver  chromate 
'•ill  be  formed  at  the  junction  of  the  two  liquids.  The 
nahsis  of  the  colouring  matter  in  the  paper  consists  of 
etenninations  of  the  chromium,  lead  and  lead  sulphate, 
hich  may  be  effected  either  on  the  ash  or  on  the  paper 

■  y   decoction.     Lead    sulphate    is    extracted    by    lioiling 
"ith  sodium  thiosnlphate  ;   chromates  may  be  determined 

olumetrically  with  standard  arsenite  in  a  decoction  made 
|ith  sodium  hydi-oxide. — J.  F.  B. 


■'aper ;    Penetration   of  gum  solution   in  gumming  . 

S  W.  Herzberg.  Mitt.  kgl.  Materialpriifungsamt  Gross- 
I  Lichterfelde  West,  1909,  27,  133—135. 

.T  has  been  found  that  if  certain  kinds  of  paper  are  first 
rinted  on  one  side,  and  then  gummed  on  the  other,  the 
um  solution  will  penetrate  through  the  paper,  and  cause 

.nsightly  blotches  on  the  printed  side,  especially  in  the 
icinity  of  the  jirinting.     The  cause  of  this  appears  to  be 

.ijury  to  or  removal  of  the  size  of  the  paper  by  some 
instituent  of  the  printing  ink  used.     As  a  remedy  it  is 

jiggestcd  that  the  paper  be  first  gummed,  and  then 
rinted  ;    this  may  not  always  be  feasible,   but  is  even 

.3W  done  occasionally.     Further  that  more  strongly  sized 

iiper  be  used,  and  if  the  gum  penetrates  the  paper  even 
len,  that  a  stronger  solution  of  eum  be  employed. 

—A.  G.  L. 


Patents. 

Bnmhoo  pulp  and  other  similar  materials  ;    Treatment  of 

.  J.  S.  Turner  and  A.  W.  Maxwell.  London.     Eng. 

Pat.  6277,  March  20,  1908. 

The  pulp  prepared  by  the  digestion  of  matured  bamboo 
has  a  brown  colour  not  readily  removed  by  the  ordinary 
bleaching  agents.  Bamboo  half-stuff  is  treated  with 
electrolytic  "  chlorine,"  that  is,  electrolysed  brine  and 
acid.  Chlorinated  products  are  removed  by  digestion 
with  alkali,  and  the  final  cellulose  bleach  is  effected  by 
!   usual  methods. — J.  F.  B. 

Turpentine  oil  recovered  iti  the  manufacture  of  sulphate- 
cellulose  ;    Process  for  improving  the  odour  of  the  . 

C.  G.  Schwalbe.     Ger  Pat.  210,829,  April  25,  1908. 

A  CURRENT  of  oxides  of  nitrogen  is  led  through  the  crude 
oil  in  order  to  oxidise  the  mercaptans,  etc,  and  the  oil  is 
then  further  purified  with  sulphuric  acid  and  caustic 
soda  in  the  usual  way.     (Comiiare  this  J.,  1909,  37.) — A.  S. 

Cellulosic    films ;     Treatment    and    application    of . 

J.       E.       Brandenberger,      Thaon-les-Vosges,     France. 
Eng.  Pat.  24,809,  Nov.  18,  1008. 

Films  of  cellulose,  obtained  preferably  from  the  xantho- 
genate,  are  embossed  or  decorated  in  various  ways.  The 
films  themselves,  in  the  course  of  their  formation,  may  be 
made  transparent,  opaque,  coloured,  metallised,  etc. 
The  finished  films  may  be  printed  or  embossed  in 
deeorat  i ve  designs,  and  the  embossed  reliefs  may  be  padded 
with  approprate  composition  (mastic),  with  or  without 
an  external  support.  Or  the  supports  themselves  may  be 
decorated,  and  the  dry  or  moist  films  attached  by  means 
of  adhesives,  and  the  product  embossed,  its  hollows  being 
filled  with  a  plastic  or  rigid  material  to  which  a  second 
support  is  then  applied.  Suitable  sujjports  are  paper, 
cardboard,  textiles,  leather,  wood,  foliated  metals,  etc. 

—J.  F.  B. 

Caoutchouc  and  cellulose  product.     Eng.   Pat.   7302.     See 
XIII.  C. 

Xilration  of  cellulose.     Fr.  Pat.  397,707.     .S'ce  XXII. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    &    EXTRACTS. 

Conium    alkaloids;     Isolation    of    the from    animal 

ti.ssues  and  the  action  of  living  cells  and  decoinposing 
organs  on  these  alkaloids.  W.  J.  Billing.  Biochem.  J., 
1909,  4,  280—299. 

The  author  has  investigated  various  methods  for  the  iso- 
lation of  coniine,  conhydrine,  and  pseudo-conhydrine  from 
urine,  blood,  and  various  animal  tissues  previously  treated 
with  small  quantities  of  these  alkaloids,  and  has  also  studied 
the  action  of  living  and  of  decomposing  tissues  on  the 
alkaloids.  The  best  method  for  isolatmg  coniine  from 
animal  tissues  is  that  of  di.stUlation  (with  sodium  carbonate). 
Of  10  mgrms.  of  coniine  salt  added  to  200  c.c.  of  urine  or 
to  100  grms.  of  horse's  liver  or  spleen,  from  41'6  to  83  iser 
cent,  was  recovered  by  this  method.  This  alkaloid  appears 
to  be  decomposed  both  by  living  cells  and  by  decomposing 
tissues.  Conhydrine  and  pseudo-eonhv'drinc  can  be 
isolated  from  animal  tissues  in  appreciable  amount  by 
extraction  with  alcohol  and  ether  and  by  precipitation  with 
phosphotungstio  acid,  but  the  results  are  not  sufficiently 
constant  to  allow  of  any  definite  conclusions  as  to  the 
action  of  living  cells  or  decomposing  tissues  on  these 
poisons. — L.  E. 

Lead  number  of  vanilla  extracts.     H.  L.  Jackson  and  \V. 

T.  McGeorge.     J.  Ind.  and  Eng.  Chem.,  1909,  1,  478— 

479. 
Extracts  were  prepared  in  the  laboratory  from  different 
varieties  of  vanilla  beans  by  a  method  of  very  slow  jjcrco- 
lation  with  alcohol  of  dfferent  strengths.  It  was  found 
that  for  extracts  prepared  from  equal  weights  of  a  given 
kind  of  beans,  the  lead  number  (see  Winton,  this  J.,  1906, 
957)  was  practically  constant,  regardless  of  the  concen- 
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tration  (between  20  and  65  per  cent.)  of  the  alcohol  used 
in  the  percolation.  Tests  with  three  extracts,  of  which 
100  c.c.  corresponded  to  5,  10.  and  15  grms.  respectively 
of  ranilla  beans,  indicated  that  the  lead  number  of  the 
extract  is  a  measure  of  tlic  quantity  of  beans  used,  when 
this  does  not  exceed  10  grms.  per  100  c.c. — A.  S. 

CuTcvma  {turmeric)  oil.  H.  Rupe,  E.  Luksch,  and  A. 
Steinbach.  Bor.,  1909,  42,  2515—2520.  (See  this  J.. 
1908,  90). 

The  oil  examined  had  the  sp.  gr.  0-93S8  at  20"  C  and 
[a]D=— 24-70°  at  20°  C.  On  distiUing  lUO  grms.  at 
10-5  mm.,  1-G  grms.  boiled  between  80°  and  117°  C,  and 
was  found  to  contain  n.  (o)-pheUandrene.  The  principal 
fraction  (82  grms,)  boiled  between  14ti"  and  160°  C.  at 
10  mm.  On  further  fractionation  this  portion  boiled  at 
155°  to  158°  C.  at  11  mm.  and  was  found  to  be  identical 
with  the  tu^merol  of  Jackson  and  Menke  (Amer.  Chem. 
J.,  1882,  4,  77,  368).  It  yielded  no  crystalline  derivatives. 
M'hen  curcuma  oil  is  boiled  with  alcoholic  potassium 
hydroxide,  a  ketone,  curcumone,  C,,H,jO.  is  produced. 
When  pure,  curcumone  boils  at  122°  C.  at  11  mm.  It 
is  a  colourless  mobile  oil,  with  a  sharp  ginger-like  smell. 
The  sp.  gr.  is  0-9566  at  20°  C,  and  it  has  la]i,=  4-80-55° 
at  20°  C.  The  scmicarbazone  melts  at  120°— 121°  C.  It 
condenses  with  benzaldeliyde  to  form  benzvlidene-curcu- 
mone,  C,,H„0 :  CH.CeHj,  melting  at  106°  C.  The 
pipcronal  compound,  CojH.jO,.  melts  at  86°  C,  and  the 
anisaldehyde  compound"  at"7'7° — 78°  C. — F.  Shun. 

Jsopinene ;    Constitution  of  .     O.  Aschan.    Ofversigt 

af  Finska  V^etenskaps-Soc.  Forhandlingnr,  1908,  51, 
1—17.  Afd.  A.  No.  9.  Chem.  Zentr.,  1909,  2,  26—27. 
The  author  has  previou.sly  shown  (this  J.,  1907,  776)  that 
the  liquid  "  first  runnings  "  from  the  crude  camphene 
formed  by  tlie  action  of  bases  on  crude  i)inene  hydro- 
chloride contains  a  hydrocarbon,  pinolcno  (CiJH,,), 
boiling  at  145°— 146°  C.  This  yields  witli  hydrochloric 
acid  an  addition-compound,  which  wlicn  treated  with 
aniline  gives  the  isomeric  hydrocarbon,  isoi)incne,  boiling 
at  about  10°  higher  than  pinolene.  Isopincne  hydro- 
clJoride,  m.  pt.  36°— 37°  C,  is  identical  with  the  addition 
compound  of  pinolene  and  hydrochloric  acid.  It  has  now- 
been  found  that  pinolene  consists  of  a  mixture  ot  two 
hydrocarbons,  a-  and  j-i-pinolene,  which  can  be  separated 
by  means  of  permanganate  solution  at  60° — 80°  C,  the 
former  being  oxidised  to  r-cami)horic  acid,  whilst  the  latter 
remains  unattaeked.  Pure  pi-pinolene  boils  at  142° — 
144°  C,  has  [a]n=-fO-28°,  sp.  gr.  0-8588  at  20°  C,  and 
n°P  =1-44769;  its  molecular  refraction,  42-37,  indicates 
that  it  is  a  tricyclic  compound  containing  a  trimethylene 
ring.  When  its  ethereal  solution  is  saturated  with  dry 
hydrogen  chloride  at— 15°  C,  it  yields  a  volatile  hydro- 
chloride, m.pt.  25°— 26°  C,  which  when  treated  "with 
aniline  yields  pure  isopinene.  The  latter  hydrocarbon 
boils  at  154-5°— 155-5°  C,  and  has  the  sp.  gr".  0-8658  at 
20°/4°  C,  aD=-f2-61°,  n^°°=  1-470253;  its  molecular 
refraction  indicates  that  it  is  a  bicylic  compound  with  one 
ethylenic  linkage.  By  oxidation  with  permanganate  two 
acids  were  obtained  from  isojiinene  :  one  which  the  author 
names  /enchenonic  acid,  C',„H„03,  m-pt.  126=— 128°  C, 
was  a  ketone  acid  and  yielded  apocamphoric  acid  on  treat- 
ment with  bromine  and  alkali ;  the  other  was  cis-apo- 
camphoric  acid, 

C0jH.CH.C(CH,)i.CH.C0,H, 

CH, (iH, 

m.  pt.  200°  C.  The  author  concludes  that  isopinene  has  the 
constitution  ascribed  by  Wallaeh  to  fenchene.  In  view 
of  the  conflicting  views  as  to  the  constitution  of  fenchene, 
the  author  considers  that  more  rational  names  are  needed 
for  the  hydrocarbons  rf-Z-fenchene  and  isopinene,  and  he 
proposes  a  nomenclature  based  on  the  formula, 
(6)  (I)  (2) 
CHj.CH.CHj 

j  (7)CHj  I 
CH2.CH.CH2 

(6)     (4)    (S) 


for  norcamphane.  According  to  this  plan,  (f-2-fenchene 
would  be  metho-2-dimethyl-7.  7-norcamphane,  and  iso- 
pinene, trimethyl-2,7,7-norcamphene-2. — A.  S. 

Seuralteine,  pyramidone,  and  antipyrine  ;     Reactions  for 

distinguishing    .     A.     Monfcrrino.     Giom.     Farm. 

Chim.,    1909,   58,    145—151.     Chem.    Zentr.,    1909,   1, 
2029. 

Neuralteine  (sodium  salt  of  sulphoniithi/lphrntlidine). — If 
a  few  droits  of  a  solution  of  neuralteine,  which  has  l)een 
coloured  violet  by  addition  of  ferric  cliloride,  Ik-  added 
to  concentrated  sulphuric  acid,  a  green  coloration  ia 
formed  which  changes  to  blue  on  addii\g  a  larger  i|uantity 
of  the  solution.  Addition  of  ferric  chloride  to  an  alcoholic 
solution  of  the  substance  j)roduces  a  reddish  colour, 
changing  to  chestnut-brown  and  gicen ;  the  colour 
becomes  brighter  on  addition  of  sulphuric  acid.  A  1  per 
cent,  aqueous  solution  is  coloured  reddish-yellow  by 
addition  of  concentrated  sulphuric  acid  and  nitric  acid. 
Stannous  chloride  produces  a  white  precipitate  in  th* 
aqueous  solution.  A  solution  of  1  part  of  neuraltaina 
in  100,000  is  coloured  reddish-yellow  by  addition  of 
1  drop  of  potassium  nitrite  solution  (1  :  20)  and  1  drop 
of  concentrated  sulphuric  acid  or  glacial  acetic  acid. 
Pyramidone  (dimcOtylaminoantipyrint). — A  few  drops  of 
the  solution  coloured  violet  by  ferric  chloride  produce  s 
faint  blue  coloration  when  added  to  concentrated  sulpliurio 
acid.  The  sensitiveness  of  the  reaction  with  potassium 
nitrite  is  1  :  1000  in  presence  of  sulphuric  acid  and 
1  :  10,000  in  presence  of  glacial  acetic  acid.  Antipyrim 
(phenyldimethylpyrazolo)ie). — The  solution  coloureid  red 
by  ferric  chloride  gives  a  chrome-yellow  coloration  when 
added  to  concentrated  sulphuric  acid.  The  reaction  with 
potassium  nitrite  does  not  take  place  in  jiresence  of 
f.'lacial  acetic  acid,  and  in  presence  of  sul[)huric  acid,  the 
sensitiveness  is  1  :  10,000.  For  the  examination  of 
neuralteine  for  the  detection  of  adulterants,  the  following 
reactions  are  recommended.  (1).  1  part  of  the  substance 
should  be  soluble  in  10  parts  of  water.  (2).  The  solution 
coloured  violet  with  ferric  chloride  shotdd  become  blue 
and  then  green  when  added  to  sulphuric  acid,  but  the 
lower  layer  of  sulphuric  acid  shoidd  not  be  coloured 
yellow  and  .should  give  no  flocculent  precipitate  (pre-ience 
of  sodium  salicylate).  (3).  The  aqueous  solution  should  ^ivt 
a  precipitate  composed  of  glistening  scales  on  addition 
of  sulphuric  acid,  and  on  further  addition  of  a  solution  of 
nitrite,  this  should  dissolve,  with  formation  of  a  red 
coloration.  (4).  The  aqueous  solution  when  treated  with 
glacial  acetic  acid  should  not  give  a  precipitate  either 
immediately  or  after  standing  for  several  hours. — A.  S. 

Abraslol    [asaprol,  calcium  pnaphthola-sulphonate] ;     A 

reaction    of    .     O.    Carletti.     Boll.    ('him.    Farm., 

1909,  48,  223—224.     Qiem.  Zentr.,  1909.  2,  72. 

A  SOLUTION  of  abrastol  in  concentrated  sulphuric  add 
gives  an  emerald-green  coloration  when  treated  with  a 
few  drops  of  a  10  per  cent,  alcoholic  or  aqueous  solution 
of  tartaric  acid  and  then  gently  warmed.  000005  grm. 
of  abrastol  can  be  detected  by  means  of  this  reaction, 
which  has  the  advantage  over  the  ferric  chloride  test 
of  not  being  affected  by  the  presence  of  organic  acid.«. — A-  S. 

Pyrrole ;      Preparation   of   .     E.    Khotinsky.     Ber., 

1909,  42,  2506—2507. 
An  improved  yield  of  pj-rrole  can  be  obtained  by  dii. 
tilUng  ammonium  mucate  with  glycerol  instead  of  heating 
it  alone.  50  grms.  of  mucic  acid  in  the  form  of  the 
ammonium  .salt  were  heated  under  the  following  circum 
stances.  When  heated  alone,  2  grms.  of  pyrrole  were 
produced.  By  adding  200  c.c.  of  glycerol,  the  yield  wm 
increased  to  4-5 — 47  grms.  ;  with  150  c.c.  0/  glycerol 
saturated  with  ammonia  gas,  6-5  grms.  were  obtained  : 
whilst  with  200  grm.s.  of  glycerol  and  distilling  in  a  current 
of  ammonia  gas,  there  was  a  jneld  of  0-7  grms.  of  pyrrole. 

— F.  Shdii. 

Dicynndiamide  ;     The  chemical  nature  of .     N.  Care 

and  H.  Grossmann.     aiem..Zcit..  1909.  33,  734—736. 

In  contradiction  to  the  conclusions  of  Radlberger  as  to 
the  basic  character  of  dicyandiamide,  it  is  shown  that 
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iicyandiamide  is  not  capable  of  forming  salts  directly, 
jut  that  on  bringing  it  in  contact  with  acids,  the  molecule 
!i  completely  changed,  one  molecule  of  water  being  taken 
p  with  the  formation  of  dicyandiamidine  which  imme- 
iately  combines  with  the  acid  present  to  form  a  salt, 
he  reaction  is  : 

NH  :  C(NH2).NHCN+H20=NH  :  CCNHaJNH.CONH,. 
!xperiments  with  a  2  per  cent,  solution  of  dicyandiamide 
ith  different  indicators  showed  that  the  presence  of 
lis  compound  had  little  influence  upon  the  neutral 
iiaction  of  the  water.  Measurements  of  the  conductivity 
'•:  a  0-3  per  cent,  solution  showed  only  a  slight  increase 
Irer  the  conductivity  of  the  water.  Experiments  upon 
•le  specific  rotation  of  tartaric  acid  solutions  showed 
lat  the  addition  of  dicyandiamide  had  no  influence  ; 
mce  dicyandiamide  has  no  basic  properties.  Tlius  it 
'ppears  that  dicyandiamide  is  a  perfectly  neutral  eom- 
3imd,  and  this  property  explains  why  it  so  easily 
)mbine3  with  other  molecules  to  form  complex  salts. 
1  —J.  H.  J. 

ribromophetwl ;      Behaviour  of  tn   benzene   in  the 

presence  of  aluminium  chloride.  M.  Kohn  and  N.  L. 
MuUer.     Monatsh.   Chem.,   1909,   30,   407—409. 

'hes  a  mixture  of  tribromophenol  (35  grms.),  benzene 
.0  grms.)  and  aluminium  chloride  (35  grms.)  is  heated 
1  the  boiling  water  bath  for  3  hours,  bromobenzene 
:0 — 24  grms.)  and  phenol  (2 — 5  grms.)  are  formed, 
igether  with  bromophenoh.  In  a  similar  experiment 
irried    out    -ivith    trichlorophenol,    interaction    did    not 

;;cur,  but  in  the  case  of  p-bromophenol  a  small  amount 

':  bromobenzene  was  detected. — J.  C.  0. 

'Idehydes  ;  Oxidation  of by  silver  oxide.     M.  Delepine 

I     and  P.  Bonnet.     Compt.  rend.,  1909,  149,  39—41. 

|re  presence  of  nitrates  in  no  way  affects  the  oxidation 
'■  aldehydes  by  silver  oxide  ;  accordingly,  there  is  no 
)ed  to  prepare  freshly  precipitated  and  washed  silver 
dde  as  a  preliminary,  but  silver  nitrate  may  be  added 
I  the  alcoholic  solution  of  the  a,ldehyde,  and  be  then 
■jcomposed   by   addition   of   an   equivalent   quantity   or 

slight  excess  of  sodium  or  barium  hydroxide.  The 
■  action  proceeds  best  if  the  silver  salt  be  added  in  excess 

the  extent  of  from  one-twentieth  to  one-half  of  the 
lantity  theoretically  required.  The  authors  have 
ready  obtained  excellent  results  by  this  method  with 
otonaldehyde,  pyromucic  aldehyde,  citral,  and  other 
dehydes.— J.  T.  D. 

hyl  alcohol  and  its  mixtures  with  water  ;     Specific  heat 

of .     A.  Doroshewski  and  A.  Rakowski.     J.  Russ. 

iPhvs.-Chem.  Ges.,  1908,  40,  860—886.  Qiem.  Zentr., 
1908,  2,  1568. 

IE  absolute  alcohol  prepared  by  the  authors  had  the 
.  gr.  at  15°/15^.  0-79426,  and  specific  electric  conductivity, 
5'=0-097x  10-8.  The  specific  heat  was  determined  by 
schukarew's  method  (Arm.  der  Physik,  [3],  59,  229), 
lich  is  based  on  the  fact  that  when  different  substances 
e  introduced  into  an  atmosphere  of  steam,  the  quantities 
water  condensed  upon  the  surfaces  of  the  substances 
6  proportional  to  the  specific  heats  of  the  latter.  For 
solute  alcohol  at  20°  C.  the  value  found  was  C2„=0-518. 
ir  mixtures  of  alcohol  and  water  the  following  results 
•re  obtained,  the  figures  representing  respectively, 
e  percentage  of  alcohol  by  weight  and  the  specific 
at  of  the  mixture  over  the  interval.  22° — 99°  C.  : — 
0,  0-6597  ;  94-43.  0-7089  ;  9002,  0-7390  ;  8.5-05,  0-7732  ; 
,  0-8030  ;  74-99,  0-8309  ;  69-96,  0-8603  ;  64-96,  0-^859  ; 
-95,  0-9079  :  54-93,  0-9296  ;  50,  0-9489  ;  44-95,  0-9702  ; 
■93,  0-9924;  34-98.  1-0116;  29-94,  1-0277;  24-97, 
1411;  20-09,  1-0440;  15,  1-0422;  1004,  10300; 
12,  1-0169;    0,  1-0067.— A.  S. 

hyl  alcohol  and  water  ;    Electric  conductivity  nf  mixtures 

of    .     A.     Doroshewski    and    M.    Roshdestwenski. 

J.  Ru.ss.  Phys.-Chem.  Ges..  1908,  40,  887—908.  Chem. 
Zentr.,  1908,  2,  1568—1569. 

iR  their  experiments  the  authors  purified  the  water  by 
3eated   distillation   over   barium   hydroxide,    potassium 


permanganate,  and  phosphoric  acid,  and  the  alcohol  by 
repeated  distillation  over  quicklime.  The  results  obtained 
at  15°  C.  were  as  follows,  the  figures  representing  the 
percentage  of  alcohol  by  weight  and  the  electric  conduc- 
tivitv  (XxlO^)  respectively: — 0,1-097;  2-6,  0-949- 
13-0,"  0-540;  201,  0-414;  "28-2,  0-313;  .37-4.  0-256- 
44-2,0-237;  50-4.0-234;  56,0219;  60-4,0-223;  71-4, 
0-235;  74-6,0-238;  80-6,0-248;  86-3.0-235;  9I-I,  0-215  • 
94-9,0-196;  98-5,0-133;  100,0097.  The  relation  between 
the  specific  electric  conductivity  (X)  and  the  concentration 
(C)  of  alcohol  in  the  mixture  can  be  represented  by  the 
equation,  X-CS=  a  constant,  which  varies  with  the  tem- 
perature and  the  degree  of  purity  of  the  alcohol  and  water. 
The  relation  between  the  viscosity  (;;).  the  conductivity 
(X),  and  the  dielectric  constant  (D)  of  mixtures  containing 
from  10  to  50  per  cent,  of   alcohol,   can  be  represented 

by  the  equation,    -  =   a  constant. — A.  S. 

Alcohols    and    water ;     Indice,<)    of    refraction    of   mixtures 

of   .     A.    Doroshewski    and    S.    Dworzanczyk.     J. 

Russ.   Phvs.-Chem.   Ges.,   1908,   40,   908—931.     Chem. 
Zentr.,  1908,  2,  1569—1571. 

The  authors  have  determined  the  indices  of  refraction 
of  mixtures  of  ethyl  alcohol  and  water  for  thallium  and 
litliium  rays  at  15°  C.  and  for  sodium  rays  over  the  interval, 
15° — 55°  C,  also  the  indices  of  refraction  for  sodium 
rays  of  mixtures  of  water  with  propyl,  isopropyl,  butyl, 
and  isobutyl  alcohols  respectively  at  15°  and  20°  C.  For 
the  determinations  at  15°  C.  the  Pulfrich  apparatus  was 
used,  whilst  for  liigher  temperatures  the  Zeiss  immersion 
refractometer  was  employed.  The  more  imjjortant 
results  for  mixtures  of  ethyl  alcohol  and  water  are  given 
in  the  following  table  : — • 


Percentaee  ol 

«.1*° 

^30° 

40° 

<„50° 

-S5° 

alcohol  by 

"d 

"d 

"d 

"d 

"n 

weight. 

0 

1-33345 

1-3318 

1-3306 

1-3290 

1-3281 

10 

1-34020 

1-3384 

1-3368 

1-3349 

1-3339 

20 

1-34778 

1-3450 

1-3429 

1-3406 

1-3393 

30 

1-35470 

1-3510 

1-3481 

1-3452 

1-3435 

40 

1-35948 

1-3550 

1-3518 

1-3484 

1-3468 

50 

1-36290 

1-3578 

1-3543 

1-3506 

1-3488 

60 

1-36505 

1-3597 

1-3560 

1-35-22 

1-3501 

70 

1-36645 

1-3608 

1-3570 

1-3528 

1-3505 

80 

1-36690 
1-.36626 

1-3611 
1-3603 

1-3569 
1-3561 

1-3525 
1-3515 

1-3502 

90 

1-3491 

100 

1-36332 

1-3573 

1-3531 

1-3487 

1-3465 

From  the  general  results  of  the  experiments  it  is  con- 
cluded that : — (1).  The  maximum  in  the  curve  representing 
the  indices  of  refraction  of  aqueous  solutions  of  alcohols 
is  more  pronounced  in  the  case  of  the  iso  than  of  the 
noi-mal  alcohol,  and  is  also  better  defined  the  smaller  the 
molecular  weight  of  the  alcohol.  (2).  The  greater  the 
molecular  weight  of  the  alcohol,  the  higher  is  the  con- 
centration of  alcohol  in  the  mixture  showing  the  maximum 

refractive  power.     (3).  Gladstone's  formula,  — —  ,  is  the 

most  suitable  one  for  expressing  the  specific  refractive 
power.  (4).  The  influence  of  temperature  upon  the 
index  of  refraction  of  the  mixtures  can  be  represented  by 

the  equation,  "f=rTi-/(S^^  *'^°  ^^^  '^■'  1908,  416.) — A.  S. 

Hydrolysis  of  bismuth  bromide.     Dubrisay.     See  VII. 

Iodine  determination.     Gooch  and  Perkins.     See  VII. 

Copaiftra   paupera  oleoresin.     Hartwich   and  Jama. 
See  XIIIB. 

Ether    purification    and    extraction    apparatus.      Fritseh. 
See  XXIIL 

Patents. 

Lecithin ;     Process    for    dbtainin-j    hydrogen    iodide    and 

hydrogen    bromide    addition    compounds    of    .     G. 

Richter,  Budapest.     Eng.  Pat,  28,011,  Dec.  23,  1908. 

Addition    compounds     of     lecithin    with    the    halogen 
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hydracids  are  prepared  by  dissolving  1  kilo,  of  lecithin 
in  .1  kilos,  of  carbon  tetracliloride  and  saturating  tho 
solution  with  gaseous  hydrogen  iodide  or  bromide,  while 
coohng  with  ice.  The  nitrogen  of  tho  choline  residue 
combines  with  an  excess  of  halogen,  wliich  is  eliminated 
by  stirring  tho  solution  with  50 — 100  grras.  of  calcined 
sodium  carbonate ;  the  product  is  finally  filtered  and 
evaporated  in  racuo.  The  products  are  yellowish-brown, 
wax-like  masses,  containing  32  per  cent,  of  iodine  or  21  per 
cent,  of  bromine  ;  they  may  be  purified  by  dissolving  in 
hot  alcoliol  or  acetone  from  which  they  separate  on  cooling. 
If  the  treatment  with  sodium  carbonate  be  omitted, 
products  containing  still  higher  proportions  of  halogen 
are  obtained. — J.  F.  B. 

I  ■  p- Dialkijlamino ■  arijl -2  :  4-dialhjI-3-oiijmflhyl-a-pyrazo- 

tones;  Manu/acliire  of .     0.  I  mray,  London.    From 

Farbwerko  vorm.  Meister,  Lucius,  und  Briiniug.  Hoechst 
am  Main,  fJermany.     Eng.  Pat.  4128,  Feb.  19,  1909. 

CoMPOtTNDS  which  are  claimed  to  possess  antipyretic 
qualities,  are  prepared  by  the  action  of  alkylating  agents 
on  the  y-aminoaryl-2 : 4-dialkyl-3-oxymethyl-5-pyrazo- 
loncs.  Tile  starting  point  for  the  preparation  of  these 
bodies  is  the  condensation  of  p-nitrophenylhydrazine  with 
a-mcthylacetoeicetic  ester,  whereby  l-/)-nitrophenyl-3  :  4- 
dimethyl-5-pyrazolonc  is  produced.  This  is  converted 
into  the  trimethyl  compound  by  treatment  with  dimethyl 
sulphate.  By  the  action  of  bromine,  this  is  converted  into 
the  2 : 4-dimcthyl-3-bromomcthyl  derivative,  and  tho 
bromine  is  disjjaccd  by  liydroxyl  by  the  action  of  an  alkali 
acetate  and  subsequent  hydrolysis.  Finally  tho  nitro 
group  is  reduced  by  tin  and  hydrochloric  acid. — J.  F.  B. 

Camphor  from  bomeols  ;  Process  for  making .     Chem. 

Fabr.  auf  Actien,  vorm.  E.  Schering.  Fr.  Pat.  398,361, 
Jan.  8,  1909.     Under  Int.  Conv.,  Jan.  11,  1908. 

BoRXEOL  and  isoborneol  are  converted  into  camphor  by 
heating,  with  or  without  a  solvent,  in  presence  of  metals 
or  their  oxides,  which  possess  the  property  of  liberating 
hydrogen  from  the  borneol :  nickel  and  colialt  are  csiieci- 
ally  suitable,  and  also  cupric  oxide,  which  is  employed  in 
insufficient  quantity  to  oxidise  the  borneol.  The  metal  is 
preferably  added  in  several  jiortions,  as  the  action  jjroceeds 
more  regularly  than  when  it  is  all  added  at  once.  For 
example.  10  parts  of  borneol,  30  parts  of  paraffin,  and  one 
])art  of  petroleum  are  heated  to  240°  C.  in  an  open  vessel, 
and  one  ])art  of  nickel  powder  is  added  ;  when  evolu- 
tion of  hydrogen  has  nearly  ceased,  four  further  additions, 
each  of  about  0-T5  part  of  nickel,  are  made  ;  the  yield  of 
camphor  is  said  to  reach  94  per  cent. — T.  F.  B. 

Therapeutic  agent  from  myrrh  ;    Process  for  obtaining  a 

.     VV.   von  Bolton.     Ger.   Pat.   211,212,   Jlav    17, 

I'Xi-. 

The  myrrh  is  extracted  with  water,  the  solution  is  evapor- 
ated, the  residue  is  extracted  with  alcohol,  and  the 
alcoholic  liquid  evaporated.  Or,  the  extraction  with 
alcohol  may  be  performeB  first,  and  the  evaporation 
residue  of  the  alcoholic  solution  extracted  with  water. 
In  either  ease  the  product  is  a  brown  substance  soluble  in 
ether,  melting  at  about  78°  C,  and  possessing  a  very  bitter 
taste.  Its  therapeutic  action  can  be  increased  by  boiling 
it  with  a  solution  of  hydrogen  peroxide,  and  then  evapor- 
ating to  dryness,  preferably  at  30° — 10°  C.  under  diminished 
pressure,  in  order  to  avoid  danger  of  explosion.— A.  f^. 

AlkyUhiosalicylic  acids  and  their  alkyl  esters  ;    Process  for 

preparing .     Farbwerke  vorm.  Meister,  Lucius,  und 

Briining.  Ger.  Pat.  211,079.  Aug.  28.  1906.  Ad<lition 
to  Ger.  Pat.  203,882,  Aug.  23,  1900  (see  this  J.,  1908. 
1223). 

o-Diazobcnzoic  acid  or  one  of  its  alkyl  esters  is  treated  with 
an  alkali  xanthatc  in  presence  of  alkali ;  the  resulting 
o-carboxylic  acid  or  ester  of  "  xanthogen  phenyl  ester," 
which  need  not  be  isolated,  is  readily  converted  into  an 
alkylthiosilicylic  acid  or  its  ester  by  heating  with  an 
alkyl  halide  or  an  alkyl  sulphuric  ester  in  presence  of 
alkali— T.  F.  B. 


Salts  of  arable  acid  with  bases  possessing  anocsthdic  proper- 
ties ;    Process  for  preparing  .     E.   Erhardt.     Ger 

Pat.  211.800,  May  22,  1908. 

Ar.^bic  acid  salts  of  cocaine,  troi)acocainc.  stovaine, 
novocaine,  and  analogous  bases,  are  prepared  by  tho 
action  of  pure  arabic  acid  on  the  base.  They  are  intendi-d 
to  replace  the  hvdrochlorides  of  the  bases  as  an.-esthetics 

— T.  F.  B. 

p-Aniinolienzoie     acid     isopropi/l      ester;       Process     for 

preparing  .     Farbenfabr.  vorm.  F.  Bayer  unj  Co 

Ger.  Pat.  211,801,  Feb.   13,  1SK>S. 

Tub  isopropyl  ester  of  p-aminobenzoic  acid  possesses  more 
powerful  ana.^sthetic  properties  than  the  other  known 
esters,  but  is  less  soluble.  It  is  obtained  by  esterifying 
the  acid  or  its  salts  with  isopropyl  alcohol  or  an  isopropvl 
halide,  or  by  the  reduction  of  p-nitrobenzoic  acid  isopropyl 
ester  or  of  a  corresponding  azo  comjxjund. — T.  F.  B. 

Purine  derivatives  ;   Manufacture  of  new and  of  inter 

mediate  compounds  for  use  therein.  P.  A.  Newton, 
London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co.. 
Elberfeld,  Germany.     Eng.  Pat.  15,573,  July  22,  1908. 

See  Fr.  Pat.  393,564  of  1908  ;  this  J.,  1909,  160.— T.  F.  B. 

Mithylene  citric  acid  ;   Manufacture  of  alhjl  esters  of . 

1'.  A.  Newton,  London.  ]'"rom  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  P»t. 
22.085,  Oct.  19,  1908. 

See  Fr.  Pat.  395,447  of  1908  ;  this  J.,  1909,  490.— T.  F.  B. 

Iron  in  a  masked  condition  ;   Process  for  preparing  a  solu- 
tion   containing   .     A.    Ascoli.     Fr.    Pat.    398,035, 

Dec.  30,  1908. 

See  Ger.  Pat.  194,950  of  1906  ;  this  J.,  1908,  644.— T.  F.  B. 

p-.iminoben:oic  acid;    Process  for  producing  the  n-proyyl 

tster  of .     F.  Fritzsche  und  Co.     Fr.  Pat.  39s,25!», 

Jan.  4,  1909. 

.See  Eng.  Pat.  2020  of  1909  ;   tliis  J.,  1909,  814.— T.  F.  B. 

Dibromobehenic  acid ;    Process  for  the  production  of  taUs 

of .     Farbenfabr.  vorm.  F.Bayer  und  Co.    Fr.  P»t. 

398.083.  Jan.  21,  1909.     Under  Int.   Conv.,   July  21, 

24,  and  28,  1908. 

See  Eng.  Pat.  17,132  of  1908  ;  this  J.,  1909,  673.— T.  F.  B. 


XXL— PHOTOGRAPHIC    MATERIALS   AND 

PROCESSES. 

Patent. 

Photographic  negatives  or  positives  on  any  sensitive  surfact ; 

Process    for    developing    and    fixing    in    daylight . 

F.  Jeamiot  and  M.  Bremner.  First  adilition,  dated 
.March  25.  1908.  to  Fr.  Pat.  390,205,  July  23,  .1907 
(see  this  J.,  1908,  1040). 

In  place  of  the  picrate  employed  in  the  process  described 
in  the  original  patent,  the  reddish  liquid  obtained  by  boiliDg 
and  expressing  beetroots,  is  used. — T.  F.  B. 


XXIL— EXPLOSIVES,    MATCHES,    &c. 

Transportation  of  txplut^iv-s.     Eng.  and  Min.  J.,  July  17. 

1909.  [T.R.] 
The  lines  comprising  the  American  Railway  .\ssocialioii, 
working  240,172  miles  of  line  in  the  L'nitcd  Sliili -. 
Canada,  and  .Mexico,  have,  beginning  July  1,  I'.Hhi.  nut 
into  effect  revised  niles  for  the  transportation  of  inlliiu- 
mable  articles  and  acids.  These  are  supplemcnfary 
to  the  rules  of  the  Interstate  Commerce  Conimis.«iiiii. 
effective  April  13.  1909.  for  the  transportation  of  exploniM  -. 
These  regulations  for  the  transj>ortation  of  danp'rous 
articles   have    been   formulated    by   CoL    B.    W.   Dunn, 
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I.S.  Army,  cliief  inspector  of  the  Bureau  for  the  Safe 
'ransportatioii  of  Explosives  for  the  American  Railway 
•issociation,  and  are  based  upon  an  Act  of  Congress 
'pprovcd  May  30.  mOS. 

The  particular  ]nirpose  is  that  the  sliipper  sliall  know 
,he  true  characteristics  of  his  shipment  and  familiarise 
iiinself  with  the  requirements  of  the  regulations  in  order 
ihat  he  may  inform  the  carrier  by  use  of  prescribed 
|ertificates  and  labels.  Special  supervision  is  given  not 
•nly  to  the  transportation  of  powder,  dynamite  and  other 
cavy  explosives,  but  it  is  now  provided  that  special 
ire  shall  be  pursued  in  the  handhng  of  any  material 
lat  gives  ofE  inflammable  vapour  at  or  below  a  temperature 
I  SO"  F.  ;  materials  subject  to  spontaneous  combustion  ; 
laterials  other  than  acids,  which  are  liable  to  cause 
,;cidents  by  friction,  concussion,  absorption  of  moisture, 
'intact  with  organic  matter  and  otherwise.  Special  rules 
so  govern  the  handling  of  compressed  gases  as  well  as  a 
3t  of  eight  of  the  more  virulent  acids  and  corrosive 
impounds.  Illustrative  of  the  detailed  care  with  which 
le  various  rules  have  been  formulated  to  govern  the  pack- 
ig  of  different  articles,  are  the  following  regulations  : — • 
I  ^'  Nitro-ccllulose  wet  with  solvent  must  contain  not 
Isa  than  30  per  cent,  of  a  solvent  whose  flash  point  is 
ot  less  than  40°  F.  ;  and  must  be  packed  in  strong 
nned  or  galvanised  iron  vessels,  of  the  milk-can  type, 
ith  a  satisfactory  means  for  keeping  them  securely 
osed. 

"  Metallic  sodium  or  potassium,  in  quantity  not  greater 
lan  1  lb.,  must  be  placed  iit  neutral  oil,  and  tliis  in  a  well 
oppered  bottle  protected  by  a  tin  box,  or  these  substances 
|iay  be  packed  in  a  hermetically  sealed  tin  cylinder." 
\  It  is  stipulated  that  every  article  of  a  hazardous 
laracter,  when  offered  for  sliipment,  must  bear  a  pre- 
ribed  red  label  to  indicate  to  the  railroad  employees 
le  method  of  handling  (see  also  this  J.,  1908  ;  711-,  834, 
jl8). 

\xploaives ;    Report   of  the   Chief  Inspector   of  for 

Western  Australia,  1908. 

|HE  quantity  and  value  of  explosives  imported  into  Western 
ustralia  for  1908  were  as  follows : — 


Explosive, 


Quantity. 


Value. 


^lignite 

mamite 

nstmg  gelatin    

Hatin  dynamite 

Jtonatora  (number) 

ise  (coilfl) 

asting  powder 

Kirting  powder 

'her  explosives 

reworks  


3,251,928  lb. 

12,000  „ 

438,500  „ 

339,852  „ 

3,000,000 

5*7,872 

116,500  lb. 

1,150  „ 


15 


£ 
,586 
330 
,712 
,726 
,341 
,265 
,896 
133 
,125 
312 


iA  comparison  is  given  of  the  importations  of  the  different 
AteB  of  the  Commonwealth  for  1908  :■ — 


Nitro- 

State. 

glycerin 

Blasting 

Sporting 

Totals. 

compound. 

powder. 

powder. 

lb. 

116,'560 

lb. 

lb. 

Australia 

4,052,280 

1,150 

4,169,930 

ctoria 

1,457,200 

195,390 

42,070 

1,694,660 

eensland 

1,819,113 

385.315 

1,000 

2,205,428 

w  South  Wales 

1,981,000 

1,783,860 

31,407 

3,796,257 

uth  .Australia  . 

772,000 

123,300 

8,985 

904,285 

amania 

664,100 

69.480 

10,859 

644,439 

I  Western  Australia  takes  3108  per  cent,  of  the  total 
immonwealth  importations  of  explosives.  No  less  than 
1 12  tests  for  explosives  were  carried  out  during  the  year, 
cd,  of  tliis  number  1445  were  for  gelignite  alone,  and"  922 
sts  were  made  in  connection  with  the  special  precautiona 
lich  were  taken  to  bring  about  a  greater  regularity  and 
cifomiity  in  the  safety  fuse  used  for  blasting.  There  are 
magazines   (including   Government    buildings),  in   43 


explosives  reserves,  of  an  area  of  3195  acres.  The  total 
cajiacity  is  11.180  tons.  Outside  the  reserves  there  are 
3(i  magazines  licensed,  with  a  total  capacity  of  30  tons. 
The  condition  of  the  exiilosives  imported  into  the  State 
was,  on  the  whole,  very  good.  Some  200  cases  of  gelignite, 
40  eases  of  gelatin  dynamite,  and  20  cases  of  blasting 
gelatin  were  destroyed  owing  to  not  passing  the  official  test ; 
50  cases  of  gelatin  dynamite  were  destroyed  owing  to 
chemical  deterioration  on  storage  ;  wliilst  some  GOO  coils 
of  fuse  were  condemned  owing  to  the  fact  that  they  hung 
tire,  and  did  not  comply  with  the  regulations  «ith  respect 
to  rate  of  burning.— G.  W.  JIcD. 


Patents. 

Nitration  of  cellulose  ;  Method  and  apparatus  Jot  me 
intlie  inanufacture  of  powder,  celluloid,  and  othef  mate riaU: 
C.  Crepelle-Fontaine.     Fr.  Pat.  397,707,  Deo.  8,  1908. 

The  nitrating  vessel  is  cylindrical  in  form,  and  is  provided 
with  an  air-tight  cover.  Two  acid  reservoirs  which  can  be' 
either  evacuated  or  placed  under  pressure  are  connected 
with  the  nitrating  vessel.  The  pipe  from  one  entets  a^ 
the  bottoni  of  the  nitrating  vessel,  and  passes  up  the  centre) 
delivering  its  acid  at  the  top  close  to  the  cover.  The  other 
delivers  its  acid  at  the  bottom  of  the  vessel  just  beneath 
a  perforated  false  bottom.  The  cellulose  having  been 
placed  in  the  nitrating  vessel,  the  air  is  withdrawn  from  it 
by  evacuating  one  of  the  acid  reservoirs.  The  cock 
communicating  with  the  other  reservoir  is  then  opened, 
and  the  acid  flows  into  the  evacuated  nitrating  vessel. 
When  this  has  been  tilled  with  acid,  the  cock  is  turned  oiT 
and  the  acid  which  has  been  in  contact  with  the  cellulose 
is  sucked  off  into  the  other  reservoir.  This  process  is 
rejjeated  alternately  and  the  advantages  claimed  are  that 
a  very  much  more  unifonn  nitration  of  the  cellulose  ia 
thus  obtained. — G.  W.  McD. 


Explosives    containing    hypophosphites ;     Preparation    and 

use    of  .       E.    Scrrant   and   A.  Boilleau.      Fr.  Pat. 

397,792,  March  7,  1908. 

The  hyiiophosphites  of  sodium,  potassiuiu,  ammonium 
and  calcium  are  claimed  as  explosives  either  alone  or, 
preferably,  in  admixture  with  oxidising  agents  (10  to 
60  per  cent.).  The  advantages  claimed  are  that  they  are 
stable,  and  have  greater  power  than  explosives  generally 
employed,  and  produce  no  deleterious  products  on 
explosion. — G.  W.  McD. 


Blasting   powder ;     Wrappers  for  .     F. 

Fr.  Pat.  398,033,  Dec.  30,  1908. 


E.   Thomas. 


In  place  of  the  paraffined  or  parchment  wrapper  usually 
employed,  it  is  proposed  to  utiUse  aluminium  foil,  or  paper 
faced  with  aluminium  powder.  The  advantages  claimed 
are  that  in  the  case  of  explosives  containing  an  excess  of 
oxygen,  the  oxidation  of  the  aluuiinium  wrapper  increases 
the  strength  of  the  explosive.  The  air  space  in.  the  bore-hole 
between  the  cartridges  is  also  reduced.  The  wrapper 
should  weigh  4  to  12  per  cent,  of  the  weight  of  the  cartridge 
itself.— G.  W.  McD. 


XXUL-  ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Oooch  crucibles  for  asphalt  analysis  ;  Preparation  of . 

B.  Mears.     J.  Ind.  and  Eng.  Chcm.,  1909,  1,  477. 

The  nitration  of  tarry  or  asphaltic  precipitates  suspended 
in  organic  solvents  by  means  of  the  Gooch  crucible,  can  be 
eifectcd  much  more  satisfactorily,  it  is  stated,  if  a  thimble 
of  platimim  gauze  be  inverted  on  the  bottoni  of  the  crucible, 
and  the  fibrous  asbestos  disposed  over  the  surface  of  the 
tliimblc.  If  the  piecipitate  is  not  to  be  ignited,  a  copper 
gauze  thimble  maj'  be  used. — A.  S. 
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Cl.   XXIV.— scientific  &  TECHMICAL  NOTES. 


[Mm.  10.  1906. 


Ether ;      Purification  of  and  txtraeiion  appartUut. 

R.  Fritsch.     Clicin.-Zoit..  1909,  38.  759—700. 

Al.CdlKiL  is  most  readily  removed 
from  ether  by  extraetioii  witli  uii 
iu|iieoiis  solution  of  eiilciiim 
eliloride.  The  extraetioii  is  eon- 
veiiiently  carried  out  in  an 
ap|uinitiis  deviwil  hy  the  author, 
whi(h  is  also  suited  to  the 
extrnitlon  of  li(|ijiils  in  general 
In'  ether  vaiMiur.  The  nppiiratus 
eoMsjyts  of  an  inverted  W'oidtf 
liotlU',  W.  lilleil  with  calcium 
ehloriile  solution.  C.  up  to  a 
level  3 — 4  mm.  helow  tlie  lower 
l>end  of  the  8i])hon  tube,  H. 
The  othef'  end  of  the  siphon  tube 
reaches  to  the  bottom  of  a  round- 
bottomed  tiask,  K.  which  con- 
tains ether,  A.  heated  to  boiling 
l)y  a  water-bath,  B.  The  ether 
vapour  enters  the  WoulIT  bottle 
at  h,  after  passing  throu^th  the 
l)iiit  tube.  «.  and  bubbles  up 
through  tiio  calcium  chloride 
solution,  whicli  lakes  up  the 
alcohol  contained  in  the  ether ; 
the  ether  then  Hows  back  from 
the  relUix  condenser,  K,  con- 
lucted  as  shown,  into  W,  from 
which  it  si|)hons  back  into  R 
from  time  to  time.  At  the  end 
of  the  operation,  a  tap,  Q,  sup 
ported  by  the  <ork  of  the  llask, 
A,  is  opened  to  iirevent  the 
li<|uid  in  W,  from  being  sucked 
latter  is  cooled  at  once  by  means 
her  so  obtained  is  freed  from  water 
and  distilled.— A.  G.  L. 


back  into  K,  and  the 
of  cold  water.  The  et 
as  usual  with  sodium 


ii 


Patent. 

Ydfjours   or    gases   of   all    kinds  ; 

Tubi  for  the  introduction  of 

into  lifjvid^s.  H.  Stoltzenberg. 
Ger.  Pat.  L>ll.r,2H,  Feb.  21, 
1908. 

The  tube  is  intended  specially 
for  use  in  distilling  with-steam. 
It  is  closed  at  tlie  lower  end 
and  near  this  end  is  provided 
with  a  number  of  curved  branch 
tubes  (ste  l'"ig.)  having  fine  per- 
forations, through  which  the 
steam  issues  in  a  tangential 
direction. — A.  S. 


KiJ 


IXOIiOAXW— QUALITATIVE. 


Det€Cti/ig    nitrates    in 


presence    of    bromides.     Villedieu. 
See  VII. 


IXOSOANIC—QUANTITATI VE. 

Nitrate-  and  nitrite-nitrogen  ;     Determination  of  in 

mixtures  and  in  presence  of  organic  matter.  T.  Zeller. 
Landw.  Vers.-Stat.,  1909,  70,  145—154.  Chem.  Zcntr., 
1909,  2,  148—149. 

Thk  method  is  a  modification  of  that  of  (lailhat  (J.  Pharm. 
Chira.,  1900,  [«].  12,  9).  A  suitable  quantity  of  the  liquid  to 
be  tested  is  boiled  with  a  known  quantity  of  ammonium 
chloride  solution  in  a  100  c.c.  flask  until  the  volume 
is  reduced  to  about  2  c.c.  The  residue  is  diluted  to  100  c.c, 
ond  40  c.c.  are  distilled  with  magnesia  to  determine  the 
amount  of  undecomi)oscd  ammonium  chloride.  Another 
40  c.c.  are  reduced  with  sulphuric  acid  and  ii-on,  and  thus 
the  nitrate-  and  ammonia-nitrogen  present  arc  determined. 
li  the  original  solution  contains  ammonium  compounds, 


the  ammonia  is  detcmiincd  in  a  separate  portion  by 
distillation  with  nuignesia.  Tlie  method  is  iim)>plicable 
in  pre»«'iice  lA  ferrous  salts  and  carbonates;  the  latter 
may  be  riniovcd  by  means  of  barium  chloride  lafon'  tli' 
treatment  with  ammonium  eliloride.  The  inetliod  i 
suitable  for  the  examination  of  bacteria-cultures. — A.  S 

Reduction     of     prrchhrutes     by     titanium     s<s>jui»iilphat, 
Stabler.     Ute  VII. 

Iodine  determination.     Gooch  and  Perkins.     iStf  VII. 

Lead  in  solder  and  in  the  tin  coaling  of  cans  for  preserved 
foods,     v.  iJellu  CroBC.     See  X. 

Action  of  hydrochloric  acid  gas  on,  and  analysis  of  mtlallr 
aluminium.     Kolin-Abrest,     iSVe  X. 

Preparing  soil  sampkt  for  atialysis.     MacNider.     iSVf  XV. 
Determining  nitrates  [in  u-ater].     Farcy.     SreXVllIA 

OROANIC^QUALITATI  VE. 

Analysis  of  cacao  bultir.     Hal]ihen.     See  XII. 

Detecting    btn2oic    acid    in    mi  at    and    fats.     Fischer   anil 
tiruencrt.     See  XVlll.-l. 

Distinguishing    murulliinc,    pyramidone,    and    untipyrihi 
Monfcrrino.     See  XX. 

Ahraetol  nuclion,     Carletti.     See  XX. 

OROANIC—QVANTiTaTI  VE. 

Asphaltum  in  dark  mineral  oils.     Holde.     See  III. 

Oil  and  fat  analysis.     See   XII. 

Tannin  and  leather  analysis.     See  XIV. 

Chemistry    of    caoutchouc.     Hlnrlchsen    and    olhcrB.    Sf 
XIIIC. 

Gelatitt-hcmatin  acid  method  \for  tanning  liquors].     Alwp. 
See  XIV. 

Determining  sugar  in  tlie  beetroot.     Herzfeld.     See  XVI. 
Determining  reducing  sugars.     Duschsky.     See  XVI. 


XXIV.— SCIENTIFIC     &    TECHNICAL    NOTES. 

Mixed    solvents    containing    glyarul;       Conductivity    and 

viscosity   of  .     M.    K.    Schmidt   and    H.    C   Jont*. 

Amcr.  Chem.  J.,  1909,  42,  .•17—95. 

Glycerol  with  water,  or  with  methyl  or  ethyl  alcohol, 
forms  binary  mixtures  the  properties  of  which  are  not 
additive. 

In  these  mixtures,  the  conductivity  curves  of  tliree 
electrolytes  in  no  case  obey  the  law  of  averages.  Xht  I 
same  is  also  tnie  of  the  fluidity  curves.  The  teiiiperatui* 
coefficients  of  conductivity  of  solutions  in  pure  glycerol 
arc  very  large,  and  nearly  identical  with  the  tem)xraliirp 
coefficients  of  fluidity.  Glycerol,  as  a  dis.sociatiiig  liquid, 
resembles  water  more  closely  than  it  does  the  alcoholi.  ' 
It  is  further  found  that  conductivity  increases  with 
fluidity,  but  instead  of  increasing  at  the  same  r»t«,  it 
varies  as  some  fractional  power  of  the  fluidity. 

Rare    earths   from    mariupolite  ;     Separation    of -.     J- 

Morozewiez.     Anz.    Akad.    Wiss.    Krakau,    1909,   207 — 
213.     Chem.  Zentr.,   1909.   1,   I'.Ki.')— 1907. 

The  minerals  in  which  the  rare  earths  occur,  and  which 
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are  associated  with  the  mariupolite  (see  Anz.  Akad.  Wiss. 
Krakaii,  J 904,  485),  are  beckelitc  and  pyrochlor ;  the 
former  contaiti.s  metals  of  the  cerium  group  and  forms 
about  0-.3  per  cent,  of  the  whole  mineral,  whilst  the  latter 
contains  metals  of  the  tantalum  group,  and  is  present  to 
the  extent  of  about  0-2  per  cent.  For  the  separation  of 
the  rare  earths  from  the  strongly  preponderating  oxides 
of  iron,  aluminium,  and  titanium,  the  following  method 
was  found  satisfactory.  By  treatment  with  dilute  hydro- 
;hloric  acid,  in  which  nepheline  and  beckelite  are  readily 
soluble,  a  separation  was  effected  into  a  soluble  portion 
jontaining  the  cerite  earths,  and  an  insoluble  portion 
-lontaining  metals  of  the  tantalum  group,  and  also 
zirconium  and  titanium.  (1).  Separation  of  cerium, 
hnlhanum,  didijmium,  yttrium,  and  erbium. — The  hydro- 
rhloric  acid  solution  was  evaporated,  the  silica  separated, 
and  then  the  solution  again  evaporated.  The  residual 
;hlorides  were  converted  into  sulphat«s  and  heated  until 
iulphur  trioxide  fumes  were  evolved,  whereupon  the 
residue  was  dissolved  in  cold  water,  and  sufficient  solid 
jodium  hydroxide  added  to  redissolve  any  precipitated 
iluminiura  hydroxide.  The  precipitate  thus  obtained 
:on8isted  of  hydroxides  of  the  cerium  metals  contaminated 
with  ferric  hydroxide.  It  was  dissolved  in  hydrochloric 
icid,  the  solution  diluted,  and  the  hydroxides  re-pre- 
?ipitated  with  ammonia.  The  precipitate  was  dissolved 
in  nitric  acid,  the  excess  of  acid  expelled,  and  the  faintly 
icid  solution  diluted  with  water  to  50  e.c.,  warmed,  and 
»dded  drop  by  drop  to  a  large  excess  of  a  hot  concentrated 
wlution  of  oxalic  acid,  in  order  to  precipitate  the  oxalates 
)f  the  cerite  earths.  In  this  way  0-21  per  cent,  and 
)'06 — 0-07  per  cent,  of  oxides  of  the  cerium  metals  were 
obtained  from  two  s))ecimens  of  mariupolite  respectively 
rich  and  poor  in  beckelite.  (2),  Separation  of  niobir  and 
'nntalic  acids. — 10  grms.  of  the  portion  of  the  mineral 
nsohible  in  dilute  hydrochloric  acid  were  heated  in  a 
platinum  di.sh,  on  the  water-bath,  with  200  e.c.  of  water 
md  10  e.c.  of  suljihuric  acid  of  s]i.  gr.  1-845,  and  hydro- 
fluoric acid  was  added  in  small  portions,  until  the  whole 
)f  the  mineral  appeared  to  have  dissolved  with  the 
exception  of  the  zircon  :  this  took  from  10 — 12  hours 
:o  2 — 3  days.  The  excess  of  hydrofluoric  and  sulphuric 
voids  was  then  expelled,  and  the  residue  warmed  with 
200  e.c.  of  water  :  only  the  zircon  and  niobic  and  tantalic 
icids  remained  undissolved.  The  zircon  was  separated 
Tom  the  two  acids  by  adding  a  few  drops  of  concentrated 
lulphuric  and  hydrofluoric  acids  and  filtering  by  means 
)f  a  platinum  funnel.  From  the  liltrate  the  niobic  and 
.tantalic  acids  were  i)recipitated  by  expelling  the  hydro- 
iuoric  acid,  diluting  with  water,  and  boiling  vigorously. 
\  small  jjart  of  the  niobic  aciil  sometimes  remained  in 
iolution  ;  hence,  after  filtering,  the  solution  was  treated 
iiith  solid  potassium  hydroxide,  the  precipitate  of  ferric 
lydroxide,  together  with  hydroxides  of  any  rare  earths 
present,  was  separated,  ignited,  fused  with  potassium 
'pyrosulphate.  and  the  product  extracted  with  cold  water  ; 
)n  heating  the  solution  for  half  an  hour  on  the  water- 
bath,  any  niobic  acid  present  was  precipitated.  From 
)-15  to  0-10  per  cent,  of  niobic  acid  was  obtained  in  this 
way  from  mariupolite.  (3).  Separation  of  zirconia. — The 
nsoluble  zircon,  ZrSi04,  obtained  in  the  separation  of 
liobic  and  tantalic  acids,  was  fused  with  sodium  carbonate, 
whereby  it  was  converted  into  zirconia  and  sodium 
irthosiiicate  :  ZrSiOj-f  2Na.,C()3=ZrOj  +  Na4SiOj-|-2C02. 
The  sodium  silicate  was  removed  by  extraction  with 
iwater. — A.  S. 


iTerbia ;     New    nnthnd    of    i.iolatinrf 


Urbain. 


Comi)t.  rend.,  1909,  149,  37—39. 

rt'rru  certain  exceptions,  the  order  of  solubility  of  the 
lalts  of  the  rare  earth  metals  is  independent  of  the  nature 
)f  the  salts,  the  least  soluble  in  any  series  being  the  salt 
jf  lanthanum,  followed  by  the  salts  of  cerium,  praseody- 
mium, neodymiuin,  samarium,  europium,  gadolinium, 
terbium,  dysprosium,  holmium,  yttrium,  erbium,  thulium, 
leoytterbium  and  lutecium.  The  nitrates  with  5  molecules 
jf  water  form  one  of  the  exceptions,  that  of  gadolinium 
■jcing  the  least  soluble,  those  of  neodymium  and  erbium 
lext  one  another,  and  those  of  cerium  and  lanthanum 
being  with  those  of  neoytterbium  and  lutecium  amongst 


the  most  soluble.  The  author  finds  that  the  isomorphous 
bismuth  nitrate  is  more  soluble  in  nitric  acid"  than 
gadolinium  nitrate,  less  soluble  than  dysprosium  nitrate, 
and  very  shghtly  less  soluble  than  terbium  nitrate. 
Accordingly,  by  adding  to  a  mixture  of  gadolinium  and 
terbium  nitrates  a  very  large  amount  of  bismuth  nitrate^ 
and  submitting  to  fractional  crj'stallisation  over  a  suffi. 
ciently  long  time,  a  perfect  sejiaration  of  gadolinium  from 
terbium  can  be  effected.  The  terbium  compound  obtained 
by  the  new  method  is  equally  pure  with  that  formerly 
obtained  by  the  author  by  fractional  precipitation  with 
dilute  ammonia,  and  though  the  new  method  requires  at 
least  as  much  time  as  the  old,  the  amount  of  labour  involved 
is  very  much  less. — J.  T.  D. 

Colloidal  silver  solution  obtained  by  the  action,  of  pure 
distilled  water  on  metallic  silver.  M.  Traube-Mengarini 
and  A.  Scala.  Atti  E.  Accad.  dei  Lincei.  Roma,  1909, 
[5],  18,  I.,  542—545,     Chem.  Zentr.,  1909,  2,  179. 

If  pure  water  be  boiled  for  a  long  time  in  a  silver  vessel 
containing  some  cuttings  of  silver,  a  colloidal  silver 
solution  is  produced,  which  gives  the  characteristic 
appearance  with  the  ultraniicroscope.  It  the  solution, 
whilst  hot,  be  poured  into  a  glass  vessel,  it  becomes  slightly 
turbid  and  acquires  a  faint  reddish-violet  colour,  but  if 
allowed  to  cool  in  the  silver  vessel,  it  remains  perfectly 
clear.  On  addition  of  salts  or  acids  to  the  solution,  a 
white  flocculent  precipitate  of  metallic  silver  separates. 
Hydrogen  sulphide  jirodiices  a  dark  coloration.  Copper 
is  more  easily  attacked  than  silver  by  distilled  water. 
Fresh -water  fish  when  placed  in  pure  distilled  water 
which  has  been  boiled  in  contact  with  cuttings  of  pure 
copper,  die  after  a  few  hours. — A.  S. 

Uranium  X  ;    Separation  and  relative  aeiirity  of .      B. 

Szilard.     Compt.  rend..  1909,  149,  113—115. 

To  a  solution  of  50  grms.  of  uranyl  acetate  in  1  litre  of 
distilled  water  is  added  a  solution  of  ferric  acetate  in 
ammonium  acetate  and  acetic  acid.  The  mixture  is 
heated,  boiled  for  a  few  minutes,  and  rapidly  Slttred 
whilst  still  hot.  The  precipitate,  wliich  contains  the 
greater  part  of  the  uranium  X,  is  carefully  washed,  first 
with  hot  water  and  then  with  ammonium  carbonate 
solution.  The  uranium  X  may  be  concentrated  by 
dissolving  the  precipitate  in  acetic  acid_  and  repeating  the 
above  operation,  but  a  better  method  is  as  follows  :  The 
precipitate  is  dissolved  in  hydrochloric  acid  and  the 
solution  is  extracted  with  a  large  quantity  of  ether  free  from 
alcohol,  which  dissolves  the  greater  part  of  the  iron,  and 
leaves  uranium  X  in  the  aqueous  solution.  With  either 
method  of  concentration,  it  is  easy  to  obtain  per  gramme 
of  uranium  a  product  which  gives  an  ionising  current 
equivalent  to  that  obtained  from  003  grm.  of  uranium 
in  radioactive  equilibrium.  The  author  concludes  that 
the  radioactivity  of  pure  uranium  X  is  equal  to  10'  times 
that  of  uranium  in  radioactive  equilibrium. — 0.  R. 


Trade  Report. 

The  new  American  Tariff.     Tinus  Supplement.  .July  20, 

1909.     [T.R.] 
The   American   Tariff   Bill   has   passed    both    Houses   of 
Congress,  and  has  been  signed  by  I'resideHt  Taft. 

Section  I. 
The  following  figures  show  the  percentage  of  increase 
or  decrease  which  has  been  made  on  the  existing  duties 
so  far  as  they  relate  to  chemical  products,  etc..  e.g.,  an 
alteration  in  an  ad  valorem  duly  of  20  per  cent,  to  15  per 
cent,  would  be  recorded  as  a  reduction  of  25  per  cent,  r 
an  alteration  from  5  cents  to  2  cents  per  lb.  would  be 
recorded  a?  a  reduction  of  60  per  cent. 
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Increase. 


Aeld— 

Benioic 

Boraclc 

Chromic    

f:.inir 

Oxalic  (from  free  list),  2c.  lb 

Tannic  or  tannin   

Tartaric    

,\li'oli()llo  compounds 

Arsenic  ((rem  trie  list),  IJc.  lb 

OiU— 

Nut  oil  or  oil  of  nuta 

Crude  mineral   

Refined  mineral    

Paraffin 

Grease 

Ammonia,  sulphate  of 

ArKoLi  — 

Crude  tartar  {not  more  than  40  per 
cent,  hitartrate  of  jiotiksli     

Do.  (more  tlian  40  per  ccliI.  bitartrate 
of  itota*!!!)     

Do.,  partly  refined  (not  more  than  90 
per  cent,  bitartrate  o(  soda)    

Do.  (more  tlian  90  per  cent.) 

Soda,  tartrate  of    

Tartar,  cream  of    

Bleachim;  powder,  or  chloride  of  lime   . 

Itorax    

IJoratea  of  iime  or  soda 

Chloroform  

Collodion    

rolled  in  sheets 

Copper    

Copperas 

Ether?,  sulphuric    

Glue  size    

Iodoform    

Lead — 

White    

Acetate,  nitrate,  &c 

Oil- 
Cottonseed  

Croton 

Linseed  

Oranae  (from  free  list),  50  per  cent. 
ad  vai 

Poppyseed    

Peppermint    

Morphia    

Ochre,  sienna,  umber,  ground  in  oil  or 

water 

Ultramarine  

Vjirnishcs,  spirit 

Putty    

Paris  ^^■e^n    

London  purple    

Potash — 

Bichromate,  and  chromate 

Chlorate    

Nitrate    [ 

Soap — 

Medicinal    

Fancy,    perfumed — new    duty    of    50 

cent,  added   

Soda,  v.iriou3  preparations  of [ 

Strychnine   

Sulphur ][\ 

Vanillin [[][ 

Starch.  oth"r  than  potato 

Dextrine,   burnt  starcli,  or   British  gum 

('aoein    

Saccharine    !!!!!!! 

Kireworlcft  ][ 

Gunpowder,  and  explosives  for  mining, 
bla.sting,  artillery,  or  sporting  pur- 
post's — 

Valued  20  cents  or  legs    

,.     over  20  cents   " 

.Matehes    " 

Blasting  caps 

Cartridges " 


Per  cent. 
25 


3S 


19 


150 


(.      _ 


33 


S5 

275 


Decnase. 


Per  cent. 


40 
33 
20 

30 
28 
20 


Free 
Free 
Tree 

Vree 


85 

OS 

26 
20 
25 
16 

eo 

30 
60 
20 
25 
60 
Free 
80 
60 

26 

4i 

6 


22 
25 


25 
60 


33 
20 


25 
Free 


20 
I'reo 


Rau:zing 

from 
12,t  to  33. 

50 

50 

08 

33 

26 

60 


50 
33 
25 


The  Maximum  Tariff. 
Skction  2. 

The  following  is  a  siinimnry  of  the  text  of  Section  2 
of  tho  jiroiHiscd  TarifT  I..aw. 

.See.  2.  That  fniin  and  ftft<r  the  Ibirty-lirst  day  of 
March,  nineteen  hundred  and  ton,  except"  as  otherwise 
specially  proviileil  for  in  this  section,  there  shall  be  levied, 
collected,  and   jmid  on   all  articles   wjieii  ini|.ortcd  from 


any  foreign  conntry  into  the  United  States,  or  into  anj 
of  its  possessions  (except  the  Pliilippine  Islands),  tli< 
rates  of  duty  prescribed  by  the  schedules  and  paragraph) 
of  the  dutiable  list  of  section  one  of  this  .\et,  and  in  addiUot 
then'to  twenty-tive  per  centum  ail  lyilorrm  :  which  r»te< 
shall  constitute  the  maximum  tariff  of  tho  I  iiited  .Statm 
[This  is  followed  by  graitting  iHiwer  to  the  President  U 
decide  all  eases  where  such  rates  are  to  be  enforoMl. 
and  to  i.ssue  a  proclamation  accordingly.  Provision  is  alw 
made  for  the  employment  by  the  President  of  expert 
advisers.] 

Although  nearly  all  the  changes  made  in  tho  Chemical 
Schedule  of  the  American  tariff  are  in  favour  of  tbr 
importer,  every  care  lias  been  taken  to  safeguard  the 
interests  of  the  home  producers  in  continuation  of  the 
policy  which  matured  in  the  McKinley  tariff.  The 
reductions  in  the  tnrilT  which  have  beoa  made  are  men)lv 
indicative  that  the  same  high  duties  which  may  be  required 
to  build  up  an  industry  are  not  necessary  to  ntaintaia  it. 
and  the  circumstance  that  in  some  cases  the  duties  hkTe 
been  reduced  does  not  of  necessity  mean  that  better 
opportunities  are  offered  to  foreign  competitors.  Even 
the  reduced  rates  are  quite  sufficient  to  give  the  home 
producer  an  important  advantage,  notwithstanding  the 
higher  cost  of  labour.  Tho  importer  in  .\merica.  and 
consequently  tho  manufacturer  in  the  United  Kingdom, 
will  be  placed  at  some  disadvantage  by  reason  of  the  new 
method  of  valuation  which  requires  tho  wholesale  price 
in  the  I'nitod  States  to  bo  taken  as  the  basis  for  the 
assessment  of  duty,  for  this  means  that  the  duties  on  all 
those  products  assessed  on  an  ad  r/ilorem  basis,  which 
have  been  left  unaltered  in  the  schedule,  have  in  efiFeot. 
been  raised.  By  taking  the  actual  existing  wholesale 
value  of  goods  in  the  United  States,  instead  of  tho  selling 
price  of  the  manufacturer  in  the  exporting  country,  duty 
will  bo  levied  on  freight  and  charges,  as  also  on  the  profit 
of  tho  dealer  on  the  other  side.  In  the  ease  of  heaty 
chemicals,  however,  this  point  is  of  no  importAiioe,  M' 
specific   duties  are  charged. 

The  reduction  of  the  duty  on  borax  to  2  cents  per  pound 
is  apparently  an  important  one  ;  but  it  was  aeqiiiesoed 
in.  and,  in  fact,  recommended  by  American  producers, 
who  admitted  that  the  old  dutv  of  5  cents  was  much 
higher  than  was  necessary  for  their  protection.  In  praoti. 
cally  every  case  in  wliich  a  reduction  has  been  made 
the  same  reason  underlies  it,  and  the  concessions,  if  such 
they  may  be  termed,  are  concessions  to  the  American 
pulilic,  and  not  to  the  foreign  manufacturer. 

Ono  of  tho  im)>ortant  articles  of  export  from  Oreat 
Britain  is  ammonium  sulphate,  of  which,  according  lo 
American  returns.  America  bought  in  I'.KI",  27.1I10  tons, 
on  which  the  rate  of  duty  was  0-3  cent  per  pounil.  At  the 
tariff  hearings  the  directors  of  tho  various  agricultural 
experiment  stations  throughout  the  United  States  urged 
U]X>n  the  committee  the  desirability  of  placing  all  pUnt 
foods  containing  nitrogen  on  the  free- list,  on  the  grouiui  that 
the  duly  on  ammonium  sulphate,  which  was  equivalent 
to  li  cents  per  pound  of  nitrogen  in  it.  was  enough  to 
])revont  its  general  use.  and  tliat  it  was  not  jircKluced  in 
the  United  States  in  such  (|unntitiea  as  to  moo*  the  require- 
ments of  agriculture.  Tliese  arguments  oarrieil  weight 
with  the  committee,  and  in  the  House  Bill  the  article 
was  placed  on  the  free  list.  On  the  other  hand,  the  coke 
and  gas  companies  made  out  a  good  case  for  n'taining 
the  duty.  They  showed  that  during  I1HI7  the  production 
of  ammonia  in  various  forms,  all  cnK'ulated  as  ammonium 
sulphate,  was  only  about  IdO.IHMJ  tons,  whereas  they 
could  produce  (ilXf.OOO  tons.  They  produced  figures  to , 
show  that  the  English  market  price  for  1907  was,  on  an 
average.  $■')•"'••'>(' ;  the  freight,  insurance,  and  brokerage 
was  estimated  at  S7,  which  made  the  cost  of  English 
sulphate,  at  Now  York.  Sii:i..W.  During  the  year  1907 
the  average  price  of  English  sulphate,  at  New  York, 
was  only  $(il.9.'!.  however,  hence  the  gas  companies 
argued  that  English  prodticcrs.  in  order  to  gel  rid  of 
surplus  products  in  tho  United  States,  sohl  at  a  Baenftoe 
to  the  detriment  of  tho  .American  companies,  and  they 
argued  that  the  removal  of  duty  would  encourage  the 
ireclion  of  bv-]iroduct  coke  ovens  in  England  and  retard 
it  in  America.  Those  arguments  jiri'vaili'd  with  the 
.Senale,  nnd  in  the  Scniite    Bill  ammonium  sulphate  was 
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estored  to  the  dutiable  list  at  the  decreased  rate  ol 
'wo-tenths  of  1  per  cent  per  pound.  Subsequently, 
inwever,  as  a  result  of  influential  representations  on  behalf 
if  the  agricultural  interests,  at  a  late  stage  of  tlie  pro- 
'•eedings  in  the  Senate,  this  j)roduct  was  placed  on  the 
'rce  list,  and  thvis  restored  to  the  position  which  it 
'iccupied  in  the  House  Bill.  The  reductions  in  duties 
!in  some  of  the  alkalis  and  other  heavy  chemicals  are  also 
'avourablc  to  British  ]noducers,  but  it  is  questionable 
vlitther  the  difference  between  the  old  and  new  rates  is 
aifliciently  pronounced  to  make  any  appreciable  dift'erenee 
n  the  volvime  of  trade.  The  agitation  for  a  lower  tariff 
m  chromatcs  and  bichromates  of  potassium  and  sodium 
,vaB  favoured  on  account  of  the  position  which  these 
lialts  now  occupy  as  the  raw  materials  for  the  preparation 
'if  nist-inhibitive  pigments  for  the  protection  of  steel 
[itructures  and  fences.  Ten  thousand  dollars  were  appro- 
priated by  the  last  Congress  to  cover  the  expenses  of  an 
nvestigation  into  this  subject,  and  the  discovery  of  the 
'  iihibitivc  properties  of  the  chrome  products  is  the  result 
•if  the  researches  of  the  assistant  director  of  the  Office 
i^f  Public  Roads.  The  petition  for  a  reduction  of  the 
'li'ties  was  opposed  by  American  manufacturers,  and 
[he  Committee  on  Ways  and  Means,  after  considering  the 
iiterests  of  l)otli  sides,  recommended  the  .=light  reductions 
mentioned. 

Taking  as  a  whole  the  other  articles  on  which  the  duties 
:aave  been  reduced,  there  are  few  instances  where  tlio  altera- 
'tions  will  have  any  noticeable  effect  on  British  industries. 
In  fact,  the  position  was  well  defined  by  Representative 
Harrison  in  the  debate  on  the  House  Bill,  when,  affecting 
1  thorough  acquaintance  with  the  chemical  industries, 
.lie  said  : — "  In  almost  all  those  instances  (of  reduced 
duties)  the  rates  are  still  as  proliibitive  as  ever." 
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aiEWrNNTJNO     UND     ReiNIGUNO     DES     KncHS.il.ZES. 

I    Dr.  Cabl  RiEM-iNN.     Wilhelm  Knapp's  Vorlag. 

1    a.  S.     lilO'J.     Price  M.  3.20. 
8vo  volume  containing  84  pages  of  subject  matter  with 

.20  illustrations.  It  forms  one  of  Knapp's  series  of  "  Mono- 
fraphien  iiber  chemi.ich-tecJmi.iche  Fahrihitions-Mcihoden," 
Bd.  XVI 11.  The  entire  subject  is  sub-divided  under  the 
following  heads : — I.  Origin  of  the  salt  depo.sits. 
II.  General  remarks  on  the  winning  of  salt.  III.  The 
search  for,  and  exploiting  of  salt  deposits.  IV.  Develop- 
ment by  the  sinking  of  shafts.  V.  Development  by  mining 
methods,  &c.  VI.  The  explosives  used.  VII.  Con- 
veyance of  the  rock  salt,  &c.  VIII.  Influx  of  water ; 
mine  waters,  &c.  IX.  Ventilation,  &c.  X.  Preparation 
of  the  crude  salt.  XI.  Recovery  from  aqueous  solution, 
&c.  XII.  Brine  from  various  sources,  and  its  treatment. 
XIII.  Determining  the  salt  in  brines.  XIV.  Preparation 
of  pure  commercial  salt  from  biines. 

.Iahebuch    dee     Klektrochemie    und    anuew.\ndten 

PHYSiK.U-iscHEN    CnEMiE.      Begiundet    und    bis    1901 

I     herausgegebcn   von   Profn.    Dr.    W.    Nernst   und   Dr. 

;      W.     BORfHEES.       BeRICIITE     tlBElt     DIE     FoRTSCHRlTTE 

DES  Jahees  1905.     Hcrausgcgeben  von  Dr.    Heinrich 

:  Danneel,  Unter  Mitwirkung  der  Herren  Dm.  P. 
AsKENASY,  P.  Berl,  K.  Elbs,  F.  Harms,  J.  Hess,  H. 
Ley,  J.   Meyer,   M.   Roloff  und  O.   Sackur.     XII. 

'    Jahrgang.     Wilhelm  Knapp's  Verlag,  Halle  a.  S.     1909. 

;    Price  M.  30.00. 

'Lakoe  8vo.  volume,  containing  9(18  pages  of  subject 
matter  with  114  illustrations,  and  a  bibliographic  list  of 
works  on  the  following  subjects  : — I.  Mathematics  and 
Physics.  II.  Chemistry,  chemical  physics,  and  analytical 
chemistry.  111.  Biogiaphy,  &c.  IV.' General,  and  Mono- 
graph.^. V.  Periodical  works.  The  work  closes  with 
alphabetical  indexes  of  authors'  and  patentees'  names, 
and  subjects.     With  special  regard  to  the  subject  matter. 

.thi6  is  sub-divided  and  classified  as  follows  : — I.  PuREr.Y 


Scientific  Section.  II.  Section  of  Applied  Electro- 
chemistry. I.  The  Pure  Science,  (i).  General. 
(ii).  Books,  &c.  (iii).  Apparatus.  (iv).  The  periodic 
system,  and  the  doctrine  of  valency.  (v).  Phase 
rule.  (vi).  Laws  of  velocity  of  reaction,  and  mass 
action.  (vii).  Catalysis.  (viii),  Thermochemistiy. 
(ix).  Theories  of  ions  and  electrons,  (x).  Osmotic  pressure. 
(xi).  Colloids,  (xii).  Solution  phenomena,  (xiii).  Chemical 
and  electrical  energy,  &c.  (xiv).  Theory  of  accumulators, 
(xv).  Polarisation  and  electrolysis.  (xvi).  Electrical 
phenomena  in  gases,  and  Radioactivity.  II.  Applied 
Electrochemistry,  (i).  Production  of  current,  (ii).  In- 
organic electrochemical  processes  and  jiroducts.  (iii).  Car- 
bides, (iv),  .'silicon  and  silicides,  also  boridcs.  (v).  Contact 
chemistry,  and  technical  applications  of  the  law  of  mass 
action,  (vi),  Metals.  [Copper.  Nickel.  Zinc.  Lead 
Iron.  Manganese.  Ferro-alloys.  Chromium.  Tungsten. 
V'anadium.  Titanium.  Tantalum.  Niobium.  Cerium 
metals.  Antimony.  Arsenic.  Tin.  Platinum  group.  Gold. 
Silver.]  (vii).  Organic  compounds,  (viii).  Alkali  chloride 
electrolysis,  and  production  of  bleaching  products  and 
compounds,  (ix).  Apparatus  for  electrochemical  tech- 
nology, (x).  Electric  furnaces,  (xi).  Electro-treatment 
of  ores,     (xii),  Galvano  technology  and  allied  branches. 

The   Harmful   Effects    of   Acetanilide,   Antipyrin, 
AND  Phenacetin.    L.  F.  Keblor.     U.S.  Dept.  of  Agric., 
Bureau  of  Chemistry.     Bulletin  No.  126.      Washington, 
1909. 
This  Bulletin  contains  the  results  of  an  inquiry  made  by 
the  Department  of  Agriculture  to  furnish  information  to 
the  public  to  show  them  that  acetanilide,  antipyrine,  and 
phenacetin  should  be  employed  with  caution  in  the  absence 
of  medical  advice.     A  summary  of  cases  in  which  dele- 
terious or  fatal  effects  on  health  have  been  produced,  shows 
that  1084  were  due  to  acetanilide,  615  to  antipyrine,  and 
103  to  phenacetin. 

Mines  and  Quarries  :  General  Report  and  Statistics 
FOR  1908.  Part  I.  District  Statistics.  [Cd.  4751.] 
Wyman  and  Sons,  Fetter  Lane,  E.G.  Price  6Ad. 
This  return,  which  forms  the  first  part  of  the  General 
Report  on  Mines  and  Quarries  for  1908,  contains  statistics 
of  the  number  of  persons  employed,  the  output  of  minerals, 
and  accidents  at  mines  and  quarries  in  the  United  Kingdom 
arranged  according  to  the  inspection  districts.  The  total 
output  of  the  under-mentioned  minerals  in  the  United 
Kingdom  in  1908,  as  compared  with  1907,  was  as  follows  : — 


1907. 


Tons. 

Coal                                267,830,962 

Iron  orL".'.'.'. 15,731,601 

..;lav3  ■•vnd  shale 14,827,895 

Limestone  (other  than  chalk)..  12,509,142 

leneous  rocks   5,674,470 

Sautlstone 5,012,053 

Chalk i         4,779,387 


1908. 


Tons. 

261,528.795 

15,031,025 

14.407,470 

11,610,656 

6,113,735 

5,024,832 

4,261,585 


MmEs  AND  Quarries  :  General  Report  and  Statistics 
for  1907.  Part  IV.  Colonial  and  Foreign 
St.atistics.  [Cd.  4739.]  Price  Is.  8d. 
This  part  of  the  report  includes  statistics  relating  to  persons 
employed,  output,  and  accidents  at  mines  and  quarries 
in  the  British  Colonies  and  in  foreign  countries  during  1907. 


New  Books. 

Abder]ialden,  Prof.  Dr.  Emil :  Handbuch  der  Bio- 
chemischen  Arbeitsniethoden.  Bd.  I.  Allgem.  Tell. 
ErsteHalfte.  Mit  .-.27  Tcxtab  »ldg,..  V'-rlagvon  Urban 
u.  Schwar/.enberg  in  Berlin  und  \\  .en.  Ii09.  Preis  .M.IS. 
(  Uas  Handbuch  soU  3  Biinde  urafassen.  Der  erste  allgem. 
Tcil  wird  in  diesem  Sommer  voUst.  voriiegen.  Bd.  11. 
n     III.   erscheinen   bis   Herbst.) 
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Albrechl.  Max,  u.  AlbrecM,  Ernst  :  Das  Erdol  u.  seine 
Produkte,  Lagi-ning  u.  Transj)ort  von  dor  QiiclK-  h\A  /.uia 
Verbrauchcr.  [Aus  :  "  Uus  Erdol."]  (Vlll.  151  S.  m. 
75  Abbildgn.  u.  13  Taf.)  Lox.  8vo.  S.  Hirzcl,  Leipiig.  1909. 
M.7.50;    gi-b.  M.8.50. 

Barber,  Edwin  AtUc  :  The  (xittory  and  imrcclaiu  of  the 
Unitod  States  ;  an  liiHtorieal  review  of  American  ceramic 
art  from  the  earliest  times  to  the  jiresent  day  ;  to  which 
is  ap]>onded  a  chapt^'r  on  the  lottery  of  Mexico.  3d.  ed., 
rev.  and  enl.,  with  33o  illustrations.  Putnam,  New  Yorlt. 
1909.     c.  1893-19()!l.     Price  $.5  not. 

Berkehy  (Earl  of).  Harll.;/{E.  G.  .1.)  and  .SI- phiuioii  (.1.) : 
On  the  Osmotic  Pressures  of  Calcium  Kerroeyanide 
Solution.  Part  2.  Wealc  .Solutions.  4to,  sd.  Dnhiu, 
London.     Net.  Is. 

BMiUr,  Priv.-Doz.  Dr.  .Jean  :  Die  elektroeliemis('hen 
Verfahivn  der  chemisehcn  Gross-lndnstri<'.  Ihre  Prin/.i- 
pien  u.  ilire  Ausfiilirg.  1.  Bd.  Klektrometallurgie 
waasriger  I..<>sgn.  Mil  117  l''ig.  u.  vielcn  Tab.  im  Text. 
(VII.,  284  S.)  gr.  8to.     \V.  Kiiapp.  Halle,   lOOlt.     M.12. 

Blijlh  (Alexander  \V.  and  Meredith  \V.):  KimkIs  :  Tlieir 
Composition  and  Analysis,  tith  ed.,  thoroughly  revised, 
enlarged  and  re-written.  Svo.  pp.  R4(>.  C.  Griffin, 
London.     21s. 

BoAr(N.):  Determination  of  the  .Surface-Tension  of 
Water  by  the  Method  of  .Jet  Vibration.  4to,  sd.  Dulau, 
London.     Net,  28. 

Giiiin.iclu.  I :  Enciclopcdia(Nuova)dichiraieascientifica, 
teonologica  c  industriale,  con  le  a])plicazioni  a  tutte  le 
industric  chimiche  e  manifatturicrc.  alia  mcdicina.  far- 
macia.  ig'cnc,  fisica,  mincralogia  c  gculogia,  biologia, 
ccc.,  ecc,  dirctta  dal  dott.  Prof.  I.  (iuaresehi  con  la 
coUaborazione  di  distinti  cliimici  italiani.  Vol.  V.  Torino, 
4<>  lig.,  p.  xii..  1248  e  6  tav.     lire  32. 

KngUr,  Prof.  C.  u.  Ho/er,  H.  Das  Erdol :  seine  Physik, 
Chcniie,  Geologic,  Technologie  u.  sein  Wirstchaftsbetrieb. 
In  5  Bdn.  Hrsg.  v.  Troff.  C.  Engler  eu.  H.  Hofcr.  Lex.  8<>. 
Leipzig,  S.  Hirzcl.  1 1.  Bd.  Geologic,  die.  Oewiniiung  n.  der 
Trans|)ort  dcs  Erdtils.  Unter  .Mitwirlig.  v.  Max  Albrecht. 
Ernst  .\lbrccht.  Drs.,  Minist.-K.  .Juh.  Holobck  v.  wcil. 
Bergdir.  .Jos.  Muck  bearb.  v.  Prof.  Hofr.  Hans  Hiifer. 
Mit  307  Abbildgn.  u.  2G  Taf.  (XX.  9ti7  S.).  lilO'J.  M.3U  ; 
geb.  M..')0. 

FichUr,  Ft.  :  Ubungen  in  quantitativer  chemischer 
Analyse.    (138  S.)  8<>.    Basel.  F.  Reinhardt  ISM)!).    M.2.40. 

F rfit/f.burh  f.  die  Drogistcn-{Tchilfen-Priifungen  dcs 
dcut.schen  Drogistcn-V'crbandes  v.  1873.  E.  V.  Hrsg. 
V.  dcm  deutschcn  Drogistcn-Vcrband  v.  1873.  E.  V. 
3.  Aufl.  (89  u.  XIV  S.)  8".  (1909)  H.  Meusser,  Berlin. 
Kart.   I..W. 

FrtKenitia,  Gch.  Reg.-R.  Prof.  Dr.  H.  :  Chcmischc  u. 
physikaliseh-chcmische  I'ntersuchung  dcs  Charlotten- 
sprodcls  zn  Althci<lc  in  Schlcsicn  sowie  Untei-suchung 
desselben  auf  Ra<lioakti\ntiit.  Ausgefiihrt  im  chem. 
Ivaboratorium  Frcscnius.  (24  S.)  gr.  8'.  C.  W.  Krcidcl, 
Wiesbaden.      1900.     M.0.80. 

Chemische  u.  J)hysikali9ch-ehcmischc  Untcrsuchung 

des  grossen  Sprudcls  zu  Altheidc  in  .Schlcsicn  sowie 
Untersnchung  desselben  auf  RadioaktivitSt.  Ausgefiihrt 
im  chem.  I>;il)Oratorium  Krescnius.  (2<>  .S. )  gr.  8".  ('.  \V. 
Krcidcl.  Wiesbaden.      UK)!I.     M.O.SO. 

Friihling.  Prof.  Dr.  R.,  un<l  Henmeling,  Dr.  :  Stammer's 
Taschenkalendcr  fiir  Zuckcrfabrikantcn,  Hcrausgegcbcn 
und  vollstiiiiflig  umgcarbeitot.  Paul  Parey,  Berlin, 
S.W.,   Hcdcmannstrassi-   1(1.      19t)!).     Price  M.4. 

Frumrlh,  Dr.  C.  :  Ziichtung  der  landw.  Kidturpllanzcn. 
Vierter  Band.  Die  Ziichtung  der  vier  Hauptgetreidearten 
und  iler  Zuckcrriibc.  Von  Prof.  Dr.  C.  Fruwirth.  Dr.  E. 
von  Proskowetz,  Prof.  Dr.  E.  von  Tschcrmak  und  Dir. 
H.    Briem.      .Mit   30   Tcxtabbildungcn.        Preis    M.9.60. 

Varuao  Oirolamo :  Corso  di  agraria  :  agronomia,  secondo 
le  lezioni  date  nella  r.  UniversiUi  di  Pisa.  '2a  eiliz.  ampliata 
eriveduta  daU'autore.  Torino,  Italia,  Svo  lig.,  p.  xxxi., 
KOO  e  Itav.     Lire  10 — 


Gmelin  i\.  Kraut's  anorgan.  Chcmic.  7.  .\ull  v  (' 
Fricdhcim.  83-93.  Lfg.  Hdlbg.,  C. Winter,  Verb  JcM.l'.Su 

Gfo/A  (Dr.  L.  A.) :  Welding  and  Chitting  .Metals  by  .\id  , 
(iases  or  Electricity.  Svo,  pp.  xvi. — 281.  Constabl. 
Ixindon.     Net.   lOs.  (id. 

Gruner  (E.)etBoiMi/iid,G.  :  Atlaa  general  des  bouillon 
Bassins  bouillers  de  France.  Allemagnc-,  .^utrichc-Hongri. 
Bclgi(|ue,  Etats-l'nis.  (Irande-Bri'tagne.  Pays-Bas.  Runsi. 
I'"  i>arlie.  ln-4  (31:-  41)  avec  .V.I  |)laus.  Il.rang,- 
Paris.  L'ouvrage  complet  en  2  parties.  tH»  ft.  Coini' 
central  dcs  houiUeres  de  France. 

Jleil,  Adolf,  and  Esch.  \\'.  :   The  manufacture  of  rublMr 
goods  ;   a  practical  handbook  for  the  use  of  manufa'  •    - 
chemists,     and     others;     with     numerous     illuj-t 
Philadeliihia,  Lippincott.      1!M)!».     8-1-230  p.  ().  el, 
not. 

Hennthertj,    Abtlgs.-Vorst.     Dr.     Wilh.  :      (iiinuigsbal 
tcriologisches     Praklikum,      Bctricbsuntersuihiingen     i 
I'il/.kundc.    Unter    besond.     Bcriicksicht.    der    Spiritu 
Hefc-,  Essig-,     u.     Milchsiiurcfabrikation     bearb.       \ 
(i70  .S.  m.  220  Abbildgn.)  gr.  S".  Berlin.  P.  Parey. 
Geb.  in  Lcinw.  M.21. 

Hiltner.  Dr.  L..  und  Pettrg,  Dr.  L..      .Arbeiten  aus  d. 
Kais.   Biolog.   Anstalt  f.   Ijind-  u.   Foi-stwirt.stbaft.     I\ 
Bd.  Heft  3  :    Untcrsuchungen  iibcr  die  Keindingskrank 
heiten   der  Zucker-   unil    Kunk.lriibcn.     UntersuihunBcn 
iibcr       den       (iiirtclschorf       der       Zuckcrriiticn.      von 
Dr.  Fricdrich  Kriigcr.     .Mit  I  Tafcl  und  9  Textal.l.ildnnc,  i, 
Preis    M.(i.       V.    Btl.     Heft     1  :   Ucbcr    Gallertbil  ; 
in   den   Siiften  der  Zuckcrfabrikcn.     Von   Kegicih 
Dr.  A.  Maasscu.    Jlit  3  Tafcln.     Pri>is  .M.3.     V.  Hd.W 
Untcrsuchungen    iibcr   die    Krankhcitt-n  der  Zucl..  : 
\'on  Kegicrungsrat  Dr.  W.  Bussc.     I  :    Ucbcr  den  I'u-i. , 
schorf    der    Riiben.      Von   Dr.    F.   C.   von  Faber.      Mit    1 
Tafcl.        Preis      M.3.50.      Paul      Parey,      Berlin,     S.W 
Hedcmannstras.se   10.      1909. 

Holhmaii,    Prof.    Dr.    A.    F.  :     Lchrbuch   der   Chenii' 
.\utoris.   deutsche  Ausg.   Lchrbuch  der  organ,   t'heiiiii- 
Sludiercndc  an  Univcrsitiiten  ii.  tcchn.  Hochschnleu.  7 
verb.   Aufl.   (X.,   490  S.   m.    Abbildgn.)   gr.   Xf>.    Ui|w.i 
Veit  und  Co.     1909.     Geb.  in  Uinw.  .M.IO. 

HoUrung,  Prof.  Dr.  :  Knauers  Hiibcnban.  I'l 
Landwirte  nnd  Zuckcrfabrikantcn.  Ni'nnt4>  .\iitl»); 
Mit    30   Tcxtabbildungcn.  Gebundcn.    Preis    .M.2..- 

Paul  Parey,  Berlin.  S.W.,  Hcdcmannstr,  10,  It)09. 

Iddings,  Jos.  Paxson :  Igneous  rocks,  v.  I.  Tin  • 
chemical  and  mineral  composition,  with  a  discussion  of  ili 
chemical  and  phj'sical  principles  applicable  to  tluii 
study  ;  and  a  stati-mcnt  of  the  (|ualitativc  anil  ipniniit.i- 
five  .systems  of  classifications  in  present  u.se.  New  Viul 
.John  "Wiley  and  Sons.  UHI9.  c.  11  i-404  )>.  ligs.  fol. 
pis.  col.  pis.  8",  cl.  Price  Sj. 

Kausch,  Dr.  Osc.  :  Die  Herstellnng,  Vcrwendimg  ti. 
.\ufbcwahrung  v.  fliis-sigcr  Luft.  Unt<'r  besond.  lieraok- 
sicht.  der  Patent-Litcratnr  /.Msaniinengcslcllt.  3.  vcilD, 
Aufl.  (V.,  310  S.  ni.  lUl  Abbildgn.)  8».  Weimar.  C 
Steinert.      1909.     M.4.(i0. 

Kiehl.  A.  F.  :  ErtragreichiT  Zuckcrriibcnbau.  Ijnu," 
j.^hrige  Erfalniingeu  und  Heobachtiingen.  Krstes  Hefl. 
Preis   M.  1.20.       Zweitis   Heft  :    Friih-   und   .■-patreifemli- 


Zuekcrriiben. 
Hedcniainistr. 


Pnis  M.  1.2(1.     Paul  Parey,  Berlin.  S.W 

10.      1909. 


Lichtrnrckfr.   K.,   u.   Artmnnn,  P.,  (Jcwcrbcsch.-LeWw  • 
Drs.  :  Natnrlchre.     Me<  hanik  der  festen,  lliiss,  n.  gaafOna. 
Korper -Wiirmelchre. — Grundriss      der     Chcmic.     HrH. 
V.  Emil  Bnrok.     (VIII.,  108  S.  ni.  103  Abbildgn.)  gr.  W. 
Halle,  W.  Knapp.     1909.     M.fi. 
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Loebe,  Dr.  R.  :  Die  Beseitigung  stadtischer  Abwasser 
1.  bcsond.  Beriieksicht.  der  Berliner  Abwiis.'ferfrage. 
14  S.  m.  9  Abbildgn.  u.   1  Kartcnskizze.)  gr.  8".  Berlin, 

aass  und  Plank.      1909.     M.l. 

Mehrtens,  A.  C.  :  Gas  Engine  Theory  and  Design. 
!0.    Chapman  and  Hall,  London.     Price,  10a.  Od.  net. 

Miers,  Henry  A.,  and  Isaac.  Florence  :  On  the  Spon- 
.neoua  Ciystallisation  of  Monochloracetic  Acid  and  its 
ixtures  with  Naphthalene.  4to,  sd.  D\dan,  London, 
et,  28.  6d. 

)  Mohr.  Abtlgs.-Vorst,  Dr.  Otto  :  Physik  ii.  Oheniie  der 
linnigsgewerbe.  Ein  Hifsbiich  f.  Studierende  u. 
■aktiker  der  Gilningsgewerbe.  1.  Tl. :  Physik.  {VIII., 
ill  S.  ra.  182  Abbildgn.)  gr.  8".  Berlin,  P.  Parey. 
iiill.     (!cb.  in  Lcinw,  M.8. 

M iiiihji.  Alan  E.  :  Introduction  to  the  chemistry  and 
ivsi<s  of  building  materials.  New  York,  D.  Van  Nos- 
I'nd  Co.     1909.      .?2  net. 

\<il!iiiial  Plu/sical  LaboraJunj  (The)  Keport  for  the  year 
lis.  Imp.  8vo,  pp.  115.  Parrott,  Teddington,  nr. 
iudon. 

.Newell,  L.  C.  ;  A  Course  in  Inorganic  Chemistry. 
!.  8vo.     D.  C.  Heath,  Boston,  U.S.A.     Price  6s. 

iRolet,  Antonin  :  L'Industrie  du  beurre  en  France  et 
I'etranger.     2  vol.  in- 12.     Laveur,  Paris.     4  fr. 

\Rupe.  Prof.  Dr.  Hans  :  Anleitung  znm  Experimentieren 
I  der  Vorlesnng  iib.  organische  Clieniie.  Zuni  (iebrauehe 
j  Uiiiversitiiten,  teehn.  Hochschuleii  u.  hijhercn  Lehran- 
[ilten,  sowie  zum  Selbstunterricht  f.  Stu<lierende. 
j.,  130  S.  m.  30  Abbildgn.)  gr.  8".  Braunschweig, 
[  Vieweg  und  Sohn.     1909.     M:4..50  ;    geb.  M.S. 40. 

\Hnmier.  Dr.  Vict.  :  Laboratorium.sbiichcr  f.  die 
jpinische  u.  verwandte  Industrien,  hrsg.  v.  L.  Max 
|;)lilgennith,  gr.  8».  Halle,  W.  Knapp.  VIII.  Bd.  Einrieh- 
hg  V.  Laboratorien  u.  allgemeine  Operationen.  Mit  53 
'.  den  Text  gedr.  Abbildungen  (VII.,  65  S.)  1909. 
12.70. 

(SrAH.^/er,  Betriebsl.  :  Petroleum  od.  Elektrizitiit  ?  Eine 
tgemiisse  Betraciitigung  zui'  Beleuchtungsfrage,  f. 
erossenten,  die  dni'  Elektrizitiit  noch  fernstehen,  bearb. 
In-sg.  (24  8.)  kl.  8vo.  Stuttgart.  Oreinor  und  Pfeiffcr. 
)9.     b— 30. 

Vilolle,  F.  ;  Handl)uch  fiir  Zuckerfabriks-Chemiker. 
tlioden  und  Voi.scliriften  fiir  die  Untersuchung  \on 
hprodukten,  Erzeugnissen  und  Hilfsprodujiten  der 
ckerindustrie.  Mit  llOTextabbildungen.  Paul  Parcy, 
jrlin,  S.W.,  Hedemannstraase  10.     1909.     Price  M.15. 

fvedberg.  Prof.  Dr.  T.  :  '  Methodeu  zur  Herstellung 
lo'de  Losungen  anorganischer  Stoffo.  Ein  Hand-  und 
fsbuch  fiir  die  Cliemie  und  Industrie  der  Kolloide. 
'l  Fig.  und  riele  Tabellen.  Paper,  16a.  Bound,  ISs.  1909. 
jlliams  and  Norgate,  Henrietta  Street,  London,  W.C. 

Iher,  F.,  und  Klimoid,  J.  :  Allgemeine  und  physio- 
l^ische  Chemie  der  Fette  fiir  Chemiker,  Mediziner  und 
jiu.strielle.  XI  und  317  Seiten  gr.  8".  Julius  Springer, 
4"lin,  N.  24,  Monbijouplatz  3.       1909.      Preis  M.S. 

Yooys.  Arbeitsins]).  Is.  P.  de  :  Bericht  iib.  Bleivergif- 
',  gen  in  den  polygraphischen  Gewerben  in  den  Nieder- 
l>ien.  (Hrsg.  \.  der  Nederlandschen  vereeniging  voor 
'  telijke  bescherining  van  arbciders,  Section  der  inter- 
rionalen  Vereinigg.  f.  gesetzl.  Arbeiterschutz.)  (27  S.) 
«  8°.  Amaterdani'.  .1.  Miiller.      1908.     M.  20. 

! Bleivergiftungen  in    der    niederlandisehen    keram- 

ifien_  Industrie.  (Hrag.  v.  der  Nederlandschen 
^eeniging  voor  wettelijke  bescherming  van  arbciders, 
'tiiiii  der  internationalen  Vereinigg.  f.  gesetzl.  Arbeit<'r- 
II'  )  (84  S.)  gr».  8.  Amsterdam,  .}.  Miiller.  1908. 
-  I). 

^^aUer,  Erich :  Die  alcoholfreie  Industrie,  Frucht- 
eozen  u.  Frucht-aother.  Modernc  Verfahron  der 
j'chtevorwertg.   in  der  Es.senzenbranche.    (IV.,    173  S.) 

I     Franldurta/O.     G.  Hameckor  und  Co.,  1909.     M.S. 
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I.— PLANT.  APPARATUS,  AND  MACHINERY. 

AePLIClTIONS. 

1(),198.   Kyll.     Rectifying   columns.*     July   12. 

16,500.  Allgem.  Briketierungsges.  Briquetting  and 
pressing  material.     [Ger.  Appl.,  \ng.  26,  li»08.J*     July  15 

16,523.  Manlove,  AUiott,  and  Co.,  and  Liversedge. 
Apparatus  for  evaporating,  drying,  distilling,  or  crystal- 
ising.     July  15. 

16,546.  I^andau    (Landau).     See.  under   X. 

16,615.  Irwin,  and  John.son  and  Co.  Hydraulic  opening 
gear  for  filter  presses.*     July  16. 

16.821.  Neubiicker.     Evaporating   drum.*     July    19. 

17,088.  .lohnston.     Filtering    apparatus.*     July    22. 

17,192.  Bonnel.     Rectiticator  for  distilling.*      July  23. 

17,220.  Bennett.     Distilling   apparatus.     July   24. 

17,246.  Boult  (Blair  Engineering  Co.).  Regenerative 
furnaces.*     July  24. 

17,340.  Anderson.  App.  for  mixing  or  measuring  liquid 
or  other  substances  in  definite  projioi'tions.     .luly  26. 

17,380.  Miiller  and  Bombard.  Process  and  apparatus 
for  purifying  gases.*     July  26. 

17,459.  Lake  (Freed.  Krupp  A.G.  Grusonwerk).  Separa- 
tion of  substances  by  the  wet  magnetic  process.*     Jidy  27. 

17,640.   Harbord.     Sec  under  X. 

17,710.  lUner.  Drying  of  materials  or  mixtures  contain- 
ing water.     July  30. 

Complete  Specifications  Accepted. 

13,139  (1908).  Rigby.     Drying  cylinders.     July  21. 

15,000  (1908).  Ridley.  Obtaining  gases  from  solids. 
July  21. 

18,129  (1908).  Kirkham,  Hulett,  and  Chandler,  Ltd., 
and  others.  Apparatus  for  effecting  intimatf  contact  of 
liquids  and  gases.     July  21. 

18.990  (1908).  Williams,  Snell,  and  Green.  Rotary 
radiator  for  the  cooling  of  liquids  and  gases.     Aug.  5. 

19.960  (1908).  Knowlos  and  Malonc.  Apparatus  for 
tile  manufacture  of  crystals.     Aug.  5. 

20,381  (1908).  Hewitt.  Cooling  or  refrigeration  of 
liquids  or  fluids.     July  28. 

24,859  (1908).  Segalevic.  (Vntrifugal  separators. 
July  21. 

25.829  (1908).  Marks  (U.S.  Liquid  Air  and  Oxygen  Co.). 
See  under  VII. 

3757  (1909).  Tebbntt.  Treatment  of  materials  by 
disintegration  or  pulverisation.     July  28. 


II._FfEL,  GAS,  AND  LKiHT. 

Al'l'IJC.^TIONS. 

lli.217.   Reynolds.     Gas    producers.     .luly    12. 

16,232  and  16,233.  McMullen.  Power  gas  producers. 
July  12. 

16,239.  Langhans.  Mantles  for  incandescent  liurn<'ra. 
July  12, 
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16,243.  Kdlnische   Mascbinenbau,   A.-G.,   and   Wegen- 

Bcheidt.     Gas  imrificrs.*     July  12. 

111,328.  Wi'ber.  Manufatturo  o{  incandescence  lamp 
lilftiiKiita.'     July  13. 

lti.3.").").  ^Viltoii.  Treatment  of  gas  obtained  in  distilla- 
tion of  carbonaceous  materials.     July  13. 

ltl,3.")().   Wilton.     <ias  generator  plant.     July  13. 

l*>,3o7  and  lt>.3.'»8.  Wilton.  Carlxjiiisation  or  distilla- 
tion of  coal  or  other  carbonaceous  niatcriiils.     .luly    13. 

l(;.02o.  Gibbonn    and    Masters.     Vertical    gas    rctort.s.    [ 
July  20.  ' 

17,074.  Lynin.  Proihidion  of  gas  and  ammonia  from 
peal  and  like  fuels.     July  22. 

17,112.  Gibbons  and  Masters.  Vertical  gas  retorts, 
.luly  22. 

17.130.  Roux.  Converting  ]K'at  into  chaixiial.  (Fr. 
Appl..  July  22,  lit08.|»     July  22. 

17,348.  Westgatc.  Retorts  for  gas  making  purposes. 
July  2tt. 

17,420.  Hiby.  Treatment  of  gases  produced  by  the 
destructive  ilistillatioii  of  coal.     July  27. 

17,r>70.  Crombie.  Distillation  of  coal,  pi'at,  and  wood. 
July  28. 

17,.")72.  Ward.     Oil  furiuiccs.     July  28. 

17.574.  Pace.  Manufacture  of  gaseous  mi.xtures,  more 
particularly  air  gas.     July  28. 

17..")!M.  Ijinc.  Construction  and  method  of  operation 
of  hydrogen  gas  producing  apparatus.     July  29. 

17,771.  Laigle.  Manufacture  of  lilamcuts  for  incan- 
descent gas  mantles.     (Kr.  .\ppl..  Aug.  1,  l!Kt8.]*     July  30. 

17,852.  Durant.  Method  and  apparatus  for  complete 
combustion  of  solid  fuel.     July  31. 

Co.MPLETE  SPKLIFICVTIOSS   AcCEl'TED. 

14.852  (1908).  Trenzen  and  Pope.  Manufacture  of 
bodies  of  titanium,  especially  for  electric  incandescent 
filaments.     July  21. 

14.853  (1!K)8).  Trenzen  and  Poi>c.  Manufacture  of 
m  tallic  lilaments  for  electric  incandescent  lamps.     July  21. 

14,971  (1908).  Sabatier.  .Manufacture  of  methane  or  of 
mixtuifs  of  methane  and  hydrogen.     July  21. 

22,033  (19t)8.)  Zindler.  Utilising  bituminous  brown 
coal  and  peat  in  making  fuel  briquettes.     July  21. 

24,893  (1908).  Smith.  Apparatus  for  producing  water- 
gas.     July  21. 

26,121  (1908),  Ely  and  RoUason.  Treatment  of  coke. 
July  21. 

27,045(1908).  Sabaticr.  Ap|>aratus  for  making  methane 
or  mixtures  of  methane  and  hydrogen.     July  21. 

4800  (1909).  Layton-Fisk.  Incandescent  gas  mantles. 
Aug.  5. 

5260  (1909).  Fellncr  (OlHifelt  und  Co.).  Incandescent 
gas  mantles.     July  28. 

.5572    (1909).   Ruddiman.     Gas   cleaners.     July    28. 

7780  (1909).  Duff  and  Gas-Power  and  By-producU  Co. 
Gas  producers.     Aug.  5. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,    PETROLEUM.    AND 

MINERAL  WAXES. 

Applicatiohs. 

16,357  and  16,358.     Wilton.     See  under  II. 

16,464.  Kohh.  Vaporisation,  distillation,  and  com- 
bustion of  heavy  hydrocarbon  lii|uiils.  [(!er.  Appl., 
July  15.  1908.T    "July  14. 

16,908.  Davies  and  Richards.  Treatment  of  liipiid 
hydrocarbons.     July  20. 


17,030.  De     Fazi.     Treatment    of    crude     petrolenm 
shale  oil,  and  the  like.     July  21. 
17,139.   Roux.     Ste  under  II. 
17,209.  Leaver.     Apparatus  for  solidifying  tar.     July  23 

IV.— COLOURING     M.\TTERS     AND     1)VE.STUPFB 
Applicatioss. 

16,312.  Wetter  (Chem.  Fabr.  Griinau,  Landsholl,  unc 
Meyer).     See  under  XX. 

16,377.  Johnson  (Ba<lische  Anilin  und  So<la  Fabrik) 
.Manufacture  of  derivatives  of  indigo  colouring  matter 
July   13. 

16,799.  Newton    (Bayer    und    Co.).     Manufacture 
disazo  dyestuffs.     July   19. 

16,998.  Meister.  Lucius,  und  Briining.  ManufacturB  d 
vat  dycstulTs.     [Gcr.  Ai)pl.,  July  22,   1908.]»     July  21. 

17,265.  Meister,  Lucius,  und  Briining.     .Manufactun 
vat  dyestuffs.     [V.vr.  -Appl.,  July  27.  1<MI8.]*     .luly  24. 

17,546.  Johnson  (Badische  .\nilin  und  .Soda  Fabrik) 
Mannfactniv  of  colouring  matter  suitable  for  u.se  as  a  pig 
mcnt  or  lake.  [Patent  of  Addition  to  No.  26,714,  190B.p 
.luly  28. 

17,818.  Wylcr  and  U'vinstein,  Ltd.  New  ilyeslDd 
derived  from  indigo  ami  the  production  thereof.    ,luly  31 

COMPLETB  SpKCIWCATIONS   AcCBPTEK. 

16,092  (1908).  Newton  (Bayer  und  O).),  Manufactun 
of  disazo  dyestuffs  for  cotton.     July  28. 

18,729  (1908).  Newton  (Bayer  und  Co.).  Manufactur 
of  dyestuffs  of  the  azine  series.     July  21. 

20,367  (1908).  Newton  (Bayer  und  Co.).  Manufactur 
of  basic  dyestuffs.     July  28. 

21,911  (1908).  Newton  (Bayer  und  Co.).  .Manufaotair 
of  basic  dyestuffs.     July  21. 

23,349  (UKt8).  Newton  (Bayer  und  Co.).  .Manufactur 
of  azo  dycstulTs.     July  28. 

24,605  (1908).  Johnson  (Badische  Anilin  und  Sod. 
Fabrik).  Manufacture  and  use  of  pastes  of  leucn  com 
pouiKis  of  indigo  colouring  matters.     July  28. 

4859  (HW9).   Wiilling.  Dahl,  und  Co.     Azo  dyes.  July  2f 

5792(19tl9).  Soc.  iKuirllnd.  Chim.aBile.  MaimfacUir 
of  sub.stantivc  azo  dyestuffs.     July  21. 

6270  (1909).  Chem.  Fabr.  vorm.  Sandoz.  Manufactur 
of  blue  to  violet  dyestuffs  of  the  gallocyanine  seriw 
July  21. 

8154  (1909).  CasscUa  and  Co.  Manufacture  of  rr< 
chroma ble  dyestuffs.     -Aug.  5. 

1245  (1909).  Johnson  (Badische  Anilin  und  Soda  Fabrik 
Manufacture  and  production  of  azo  colouiing  matters  aU' 
intermediate  products.     Aug.  5. 

15,088  (1909).  Kalle  and  Co.  A.-G.  Maimfacture  o 
tetrabromindigo.     Aug.  5. 

v.— PREPARING,  BLEACHING,  DYEING. 

I    PRINTING.    AND    FINISHING   TEXTILES,    V.\R.N.- 
i  AND   FIBRES. 

Applications.  ' 

I 

16,285.   Bricrley    and    Melling.     Dye-jigs,    tanks,   T»t« 

Ac,  used  by  dyers,  bleachers,  eaUco-printers,  &c.     July  U 

I         17,12.").   Mayo.     Extraction    of    grease,    Ac.,    from   an 

treating  wool,   skins,   textiles,   &c.     July  22. 
I         17,170.   Walter.     Itecovery  of  benzine  or  other  spirit 
I    used   in   making   soft  goods   and   in   cleaning  proocMa 
j    July  23. 

COMPLETK  SPKCIFICATIONS   ACCEPTED. 

l.".,997  (1908).   GilUes.      Dyeing  machines.     July  28. 
Hi.329  (1908).   Kershaw  aiul  Cole.     Apjutratus  for  dyi 
ing  yarn  aiul  other  fibrous  material.     Aug.  5. 
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16,680  (1908).  Thoralin.son-Haas,  Ltd.,  and  Standoven. 
'pparatus  for  drying  or  otherwise  treating  textile  fibres, 
'  bries,  &c.     July  28. 

19,276  (1908).  Chandelon.      Apparatus   for   the   manu- 
Icture  of  glossy  artificial  threads.     Aug.  5. 
;  22,690  (1908).   Newton  (Bayer  und  Co.).     Dyeing  half- 
lool.    July  21. 

•  23,721  (1908).  Turlur.  Apparatus  for  drying  yarns,  etc. 
Uy  28. 

'24,605  (1908).  Johnson  (Badische  Anilin  unU  Soda 
ibrik).     See  under  IV. 

25,312  (1908).  Johnson  (Badi.scho  Anilin  und  Soda 
,ibrik).  Production  of  resist  effects  and  resist  pastes  for 
,it  dyeing.     July   28. 

,26,616  (1908).  Boult  (Edw.  Esser  et  Cie.).  Process  and 
iparatus  for  dyeing  yarn  in  hanks.     Aug.  3. 

27.742  (1908).  Newton  (F.  Bayer  und  Co.).  Printing 
th  brominatcd  indigo.     Aug.  5.  r 

4104  (1909).  Friedrich.  Production  of  ammoniacal 
pper  oxide  solutions  for  spinning  artificial  threads,  etc. 
|ily  28. 

[.—COLOURING  WOOD,   PAPER,   LEATHER,   &c. 

Application. 

17,018.  Faller.  Process  of  dyeing  wood  and  stone, 
wise  Appl.,  July  25,  1908.]*     July  21. 


VII.— ACIDS,    ALKALIS,    AND    SALTS. 
Applications. 

16,224.  Bunet  and  Badin.     See  under  XL 
.17,074.  Lymn.     -See     under     II. 

17,216.  Soc.  I'Air  Liquide.  Liquefaction  of  air  and 
I  separation  into  its  constituents.  [Pr.  Appl., 
,ly,  21,  1908.]*     July  23. 

17,318.  Owens.     Removal  of  carbonic  acid    gas  from 

ne8.     July  26. 

17,611.  Serjiek.  Method  of  producing  pure  alumina, 
jcr.  Appl.,  April  10,  1909.]*     July  29. 

(17,642.  Johnson  (Badische  Arulin  und  Soda  Fubrik.) 
mufacturo  of  ammonia.     July  29. 

|17,690.  Coidier.  Process  of  manufacturing  alkaline 
Irth  sulphydrates.*     July  30. 

I  Complete  Specifications  Accepted. 

■S426  (1908).  AUgem.   Elektricitiits-Gos.      Concentration 

'nitric  oxido.     July  21. 

'13,4,58  (1908).   Manufacture  of  load  o.xide.     Aug.  5. 

;I6,9()3  (1908).  Frank  and  Caro.  Process  for  the 
iinufacture  of  pure  nitrogen  from  combustion  gases. 
Jg.  5. 

15,391  (1908).   Dyes     (Lehmann).  Manufacture     of 

rates.     July  28. 

17,246  (1908).  Outonsohn.  Production  of  briquettes  of 
inganose  ore.     July  21. 

19,738  (1908).  Loesekann.  Manufacture  of  artificial 
/elite    from    fluorspar.     July    28. 

20,406  (1908).  Johnson  (Badische  Anilin  und  Soda 
hrik).  Manufacture  of  compounds  containing  nitrogen 
1  oxygen.     July  28. 

^!6,72(j  (1908).  Caro  and  Scheele.  Manufacture  of 
Jiraonium  phosphate.     July  21. 

(j5,829  (1908).  Marks  (U.S.  Liquid  Air  and  Oxygen  Co.). 
ocess  aiul  apparatus  for  the  liquefaction  of  gases  more 
locially  applicable  to  the  liquefaotion  of  air  and  its 
|iaration  into  o.\ygen  and  nitrogen.     Aug.  5. 

j?ll  (1909).  Herrmann  und  Co.  Packing  peroxides  of 
'  alls  for  household  use.     July  28. 


3189  (1909).   Poniakoff.       Manufacture   of   sodium   sul- 
phate  or  other  alkali  sulphate.     July  21. 

6415  (1909).  Mackenzie.     Concentration     of     sulphuric 
acid  and  apparatus  therefor.     July  28. 


VIII.— GLASS,    POTTERY,    .\ND    ENAMELS. 

Application.s. 

16.935.  Martin.  Treating  clays  for  the  manufacture  of 
pottery  and  other  articles.     July  20. 

17,204.  Ingi-ams.  Manufacture  of  refractory  materials. 
July  24. 

Complete  Specifications  Accepted. 

12,974  (1908).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Machines  for  forming  porcelain  ware. 
July  28. 

3546  (1900).  Brightmore.  Abrasive  material  and  its 
manufacture.     July  28. 

IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS. 
AND  CEMENTS. 

Applications. 

16,466.  Soufflet.  Artificial  stone.  [Fr.  Appl.,  July  15, 
1908.]*     July  14. 

16,588.  Smith  and  Edwards.  Method  and  apparatus 
for  testing  cements,  &c.     July  16. 

16,602.  Accettola.  Manufacture  of  artificial  marble. 
July  16. 

17,002.  Boucherie.  Process  for  injecting  wood.* 
July  21. 

17,018.  Faller.     -See  under  VI. 

17,381.  Lake  (Pine  Street  Patents  Co.).  Process  and 
app.  for  making  cement.*     July  26. 

17,629.  Seidner.  Manufacture  of  artificial  marble. 
July  29. 

Complete  Specimcations  Accepted. 

24,718  (1908).  Kayser.  Method  of  making  an  ,acid 
proof  cement.     Aug.  5. 

27,902  (1908).  Von  Medvecsky.  Process  of  producing 
a  fireproof  concrete  compound.     Aug.  5. 

X.— METALLURGY. 

Applications. 

16.210.  Kunheim  und  Co.  Metallic  alloys  Ger. 
Appl.,  Sept.   23,   1908.]*     July   12. 

16.211.  Kunheim  und  Co.  Pyrophorio  metallic  sub- 
stances.    [Ger.  Appl.,  Jan.  25,  1909.]*     July  12. 

16,229.  Lockwood  and  Samuel.  Treatment  of  ores  and 
the  like.  [Addition  to  No.  12,962  of  1908.  Ger.  Appl., 
Jan.  7,  1909.]*     July  12. 

16,300.  Bullock  and  Calcott.  Treatment  of  iron  or 
st«el  to  prevent  rusting.     July  13. 

16,546.  Landau  (Landau).  Apparatus  for  dissolving 
metals  and  other  substances.     July  15. 

10.936.  Holman,  Holman,  and  Coad.  Apparatus  for 
treating  metalliferous  sUme.     July  20. 

16,940.  Heskett.     Manufacture   of  steel.*     July   20. 

16,956.  Biichel.  Making  slag  easy  to  dissolve  in  the 
aluminogenetic  extraction  of  metals.     July  20. 

17.102.  Sulman  and  Durant.  Recovery  of  zinc  from  its 
ores.     July  22. 

17.103.  Dor-Delattre.  Charging  the  retorts  of  zinc  and 
analogous  furnaces.  [Addition  to  No.  13,822  of  1908.]* 
July  22. 

17,105.  Diehl.  Refining  metals,  particularly  iron  and 
steel.     July  22. 
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17,330.  Bcaiichamp.  Process  for  extraction  of  zinc 
July  26. 

17,345.  Stephens.  Process  and  apparatus  for  elimina- 
tion of  chlorine  and  zinc  and  recovery  of  tin  and  lead  from 
tin  residues.*     July  26. 

17,382.  Keller.     Carburisation  ff  steel.*     July  26. 
17.474.  Bailey.     Recovery    of    tin     from     tin    scruff. 
July  27. 

17.64(1.  Hnrliord.  Means  for  dehydrating  air  for 
metallurgical  furnaces.     July  29. 

17.718.  Stoker.  Treatment  of  metals  and  their  alloys. 
July  30. 

17,748.  Jouve.  New  metal  alloy  and  process  of  manu- 
facturing same.     [Fr.  Appl.,  Aug.   1,  1908.]*     July  30. 

Complete  Specifications  Accepted. 
14,852  (1908).  Trenzen  and  Popo.     See  under  11. 

15,038  (1908).  Johnson  (Chem.  Fabr.  Griceheim  Elok- 
tron).  Melting  and  ca.sting  aluminium  and  its  alloys. 
July  28. 

15,628  (1908).  CoslettAnti-nist  Syndicate.  Treatment 
of  iron  or  steel  for  preventing  oxidation.     Aug.  5. 

16.895  (1908).  Brandenburg.  Apparatus  for  extracting 
tin  from  tin-plate  waste.     Aug.  5. 

ll).972  (1908).  Marks  (Soc.  Anon.  Ital.  (J.  A.  Armstrong 
and  Co.).    .Manufacture  of  armour  plates,  etc     July  28. 

21.921  (1908).  Junquera.  Extraction  of  metals  from 
minerals.     .Tuly  21. 

5821  (1909).  British  Thomson-Houston  Co.  (General 
Electric  Co.).    I'rocess  for  reducing  oxides.     Aug.  5. 

6088  (1909).  Akticbolaget  Elektromctall.  See  under  XI. 


XI.— ELECTRO-CHEMISTKY  AND  ELECTRO- 
MET  ALLl'RGY. 

ArPLICiTIONS. 

16.224.  Cunet   and    Badin.     Production  of  compounds 
of  oxygen  and  nitrogen  by  electrical  means.     [Kr.  AduI 
Aug.   17.  1908.)'     July  12. 

16.225.  Bunet  and  Badin.  Productii>n  of  chctric  ai-es 
fur  forming  coinpoun<ls  of  oxygen  and  nitroccu  IFr 
Appl.,  Nov.  30.  1908.1*     July  12. 

16.931.  Mills  (Van  Winkle).  Electroplating  baths* 
July  20. 

17,342.  Aktieiiolaget  Elektromctall.  Electric  furnaces 
[Swedish  Appl.,  Aug.  1,  1908.]*     July  2(i. 

CoMrLETE  Specifications  Accepted. 

15.ti45  (I90SV  Kilburn  (Oesterle).  Electric  furnace  for 
treating  ores  and  the  like.     July  28. 

16,737  (1908).  DIcsser.     See  wider  XIUB. 

21,(KM  (1908),  Haddan  (Nya  Aekuniulator  Aktie- 
bolagct  Jungiur).     Electrodes  for  aceumuliilors.     July  28. 

6014  (1909).  Fclten  und  Guilleauine  Lalmieverwcrkc. 
Ozone  apparatus.     July  21. 

<i088  (liKHI).    Akticbolaget       Klektroinelall.  Ehvtric 

production  of  inui,  steel,  and  other  metals,  and  furnaces 
therefor.     July  28. 


XII.-FATTY    OILS,    FATS,    WAXES,    AND   SOAPS 
Applications. 

16,260.  Johnson  (Badisehc  Anilin  und  Soda  Fabrik.). 
Purification  and  dccolorisation  of  glycerin.     .Inly  12. 

16,524.  .Manlove,  AUiott,  and  t'o„  and  Uvqrscdge. 
Manufacture  or  recovery  of  glycerin.     July  15, 


16,0(i5.  Genthe.  Thickening  linseed  and  other  oil. 
[Gcr.  Appl..  Jan.  29,  1909.]*     July  16. 

17.181.  Murray.  Concentrating  saponaceous  and 
cleansing  compounds.     July  23. 

17,228.  Walker,  Ltd.,  and  Freestone.  Washinc  con. 
pound.*     July  24.  *       ™" 

17,271.  Filbert.  Cottonseed  oil  and  food  compounds  nl 
which  it  is  an  ingredient.*     July  24. 

17,655.  Laroche  and  Juillard.  Treatment  of  fatty 
matters  and  e.s.sential  oils  and  products  obtained  therefioiii 
July  29. 

17,868.  Brunet.  Treatment  of  substances  analomnu  to 
soap  and  apparatus  therefor.     July  31. 

Complete  Specifications  Accepted. 
717^(1909).  Hollingworth.     Soap    or    soap    componod. 

2890  (1909).  Manley.  acansing  cream  or  whiw  soft 
soap.      July  21. 


XIII.— PIGMENTS.  PAINTS;  RESIN.S,  VARNISHBB 
INIJI.VRIBBEK.  &c. 

(i'l)— Pigments,  Paints. 

Applications. 

16,291.  Hochstetter.     Inks.*     July   13. 

17,277.  Bdlet.  Manufacture  of  ultramarine  blues.* 
July  24. 

17,697.  Schott.  Waterproofing  and  i>re,serv»Uve 
paints.*     July  30. 

17,815.  Earle     and     Fonelon.     Primings     or     paint*. 

j  (B.)— Resins,   Vaunisiies. 

Applications. 

17,320.  Biitenian  and  .\iteheson.  Liquid  conipo«ilioa 
for  poli.shiiig  and  preserving.     July  26. 

Cii.MPLKTE  Specifications  Accepted. 

Ili.737  (1!M)8).  Diesser.  Substances  to  be  used  an  »«r 
iiishes  and  for  impregnation  and  insulation.     July  21. 

27,024  (1908).  Pellnitz.  Process  for  the  manufacture 
from  terpones  of  a  resinous  dislilluliori  product  similu  to 
turpentine  oil.     Aug.  5. 

11.166(1909).  Diesser.  SuKstances  to  be  used  u  Tar- 
nishes and  for  impregnation  and  insulation,  and  metliod 
for  their  production.     Aug.  5. 

(C.) — India-rubber. 

-Applications. 

Iii..tlii.  Klias.  Coagulating  rubber  latex  and  producing 
practically  piii-e  rubber.     .July  13.  , 

16,540  and  16.663.  Poizat.  Manufacture  of  fpongr 
rubber.  |Fr.  Appl..  July  17.  19(ls,  aiul  Feb.  12,  iwi]*, 
July  15  and  Hi.  ' 

16,938.  Puntschart.  Manufacture  of  elaatic  materials.* 
July  20. 

17,327.  Gai-dner.     Machine     for     reducing     rubl)er    i 
powder.     July  26. 

Cosipi.kte  Sj'F.f  incATiiiNs  Accepted. 

22.893  (1908).  (Jare.  Machines  for  reducing  vuleauiml 
rublH'r  to  i>owder. 

25,726  (I90S).   U^ngfelliier.      Elastic     composition     f 
making  tyres  and  foot  coverings.     Aug.  5. 
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XIV.— TANNING,  LEATHER,  GLUE,  SIZE*  &c. 

Applications. 

16,440.  Nitritfaliiik.     Manufacture  of  tannin   extracts. 
en  Appl.,  July  20.  in08.]*     .July  14. 
17,125.  Mayo.     Set  under  V. 

Complete  Speclficition  Accepted. 

28,219  (in08).  BuiTum    and    Carter.       Manufacture    of 
;iterj)roof  leather  hoard.     July  21. 

XVI.— SUGAR,  STARCH,  GUM,  &c. 

Application.?. 

.16,824.  Soc.  Anon.  Raffinerie  Modcrne  Prnc.  Natta. 
jparatus  for  concentrating  the  juices  of  refinery  syrups, 
r.  Appl.,  July  22,  1908.]*  July  19. 
1<),834.  Soc.  Anon.  Raffinerie  Moderne  Proc.  Natta. 
mufacture  of  rel:ned  eyrups.  [Fr.  Appl.,  July  22, 
08.]*     July  19. 

16,845.  Soc.    Anon.    Raffinerie    Moderne    Proc.    Natta. 
jparatus   for  concentrating   and    boiling   green   syrups, 
r.  Appl.,  July  22,  1908.]*     July  19. 
17,637.  Steel.     Manufacture  of  invert  sugar  and  glucose 
transi)ortable  form.*     July  29. 

Complete  Specification  Accepted. 

/9370  (1909).   Paira,  and  Administration  der  Minen  von 
jchsweilor.     Production  ot  soluble  starch.    July  28. 

T      XVII.— BREWING,   WINES,   SPIRITS,    &c. 

Applications. 

16,318.  Cooper.     Making  hop  extract.     July  13. 

17,113.  Faulkner,  Collett,  and  CoUctt.     Manufacture  of 

ilted  materials.     July  22. 

17,20(1.   Dymond    (Tojit   und    Soehne.)     A]iparatus   for 

leping,  germinating,  and  kiln  drying  malt,  &c.*  July  23. 
I 
I  Complete  Specieications  Accepted. 

*20,086  (1908).  Rogerson.    Treatment  of  beer  for  stcrili- 
tion  and  precipitation  of  the  albumen.     July  28. 
5571  (1909).  A.scoli.     See  under  XX. 


XVIII.— FOODS  ;   SANITATION,  WATER 
PURIFICATION;    AND  DISINFECTANTS. 

(A.) — Foods. 

Applications. 

16,279.  Epstein.     Treatment   of   cocoa   and   chocolate, 
ly  13. 

16,375.  Ekcnberg.     Dislocation     of     milk     and     milk 
jparation.     July  13. 

16,757.  RoUason.     Conditioning    or    improving    flour, 
ly  19. 

17,003.  Charronat.     Food    products    formed    from    the 

■ms  of  wheat  and  the  like.*     July  31. 

17,271.  Klbert.     See   under   XII. 

17,800.   Woosnam    (Wra.    E.    Whetham).     Manufacture 

foodstuffs.     July  31. 

j  Complete  Specifications  Accepted. 

jl5,552  (1908).   Lloyd.     Manufacture  of  aerated  or  car- 
natcd  beverages  at  low  temperatures.     July  28. 
j24,425  (1908).   Waldmeyer.       Treatment    of     flour    or 
J)und  cereals.     July  21. 


(B.) — Sanitation  ;     Water    Pitrification. 

Applications. 

17,001.  Dixon  and  Wilberforce.  Methods  and  means  for 
deodori.sing.     July  21. 

17,279.  Thomson.  Treatment  of  waste  liquors. 
July  24. 

17,649.  Dodd  and  others.  Production  of  inocidating 
substances.     July  29. 

Complete  Specifications  Accepted. 

15,854  (1908).  Cio.  Fran^aise  de  I'Ozono.  Purification 
of  liquids  by  ozone.     Aug.  5. 

18.355  (1908).  Roisert.  Removing  iron  from  water  by 
means  of  air.     July  28. 

(C.) — Disinfectants. 

Complete  Specification  Accepted. 

16,982  (1908).  Little  and  Moms.  Manufacture  of 
cleansing  fluids  for  use  as  sheep-dips,  for  disinfecting,  &c. 
July  21. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

16,220.  Marx.     Apparatus   for   saving   pulp   in  making 
paper,  also  for  concentrating  pulp.     July  12. 

17,036.   Von  Kapfl',  and  Nitritfabrik  A.-G.     Production 
of  cellulose  formate.     July  21. 

17.451.  Reeser.     Celluloid  and  articles  made  therefrom 
July  27. 

17.452.  Reeser.     Method  for  producing  transparencies. 
July  28. 

17,708.  Summer     and      Hammond.     Manufacture      of 
wood-wool.     July  30. 

17,855.   Egoroff  and  Remmer.     Process  for  manufacture 
of  all  kinds  of  paper  from  sphagnum.*     July  31. 

•  Complete  Specifications  Acceptei  , 

16,104  (1908).  Sparre.      Apparatus  for  treating   fibres' 
in  the  manufacture  of  paper.     July  28. 

17,967  (1908).  Friedrich.       Manufacture    of     ceUuIose 
structures.     July  21. 

19,276  (1908).  Chandelon.     See  under  V. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL   OILS,   AND   EXTRACTS. 

Applications. 

16,312.  Wetter  (Chem.  Fabr.  Grunau,  Land'sfioff', 
und  Meyer).  Manufacture  of  nitro-compounds  and 
oxidation  products  of  cyclic  hydrocarbons  and  their  sub- 
stitution products.*     July  13. 

16,429.  Newton  (Bayer  und  Co.).  Manufacture  of  new 
pyrimidines.     July  14. 

16,721.  Zimmermann.  Manufacture  of  acetyl  deriva- 
tives of  alkalated  irainopyrimidines  and  of  the  alkyl- 
barbiturio   acids  derived   therefrom.     July    17. 

17,017.  Bedford  and  WilUams.  Catalytic  .synthesis 
or  deduction  of  organic  substances.     July  21. 

17,171.  Wellcome  and  Barger.  Preparation  of  a 
physiologically  active  base.     July  23. 

17,6)55.  Laroche  and  Juillard.     See  under  XII. 

17,830.  Knoll  and  Co.  Manufacture  of  purified  extracts 
from  aperient  drug.s.  [Ger.  Appl.,  Aug.  24.  1908.]* 
,luly  31. 
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17,834.  Gerber.  .Minnifactiirc  of  alkyl  others  of  phenols 
and  other  aromatic  hyilroxylic  derivatives.  [Ger.  Appl., 
July  31,  l!Kt8.]*     July  31. 

Complete  Specifications  Accepted. 

1-1,752  (1908).  Liitkohormulle.  Manufacture  of  iso- 
honiyl  O'itcrs  from  piuenu  liydrochloridc.     July  21. 

15,30G  (1908).  Kirfoot.  Production  of  sterilised  crys- 
tals of  laxative  salts.     July  21. 

18,049  (1908).  Austcrwoil.  Making  bornool  and  bomeol 
esters  from  pinene.     July  28. 

24,428  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
of  a  pliaimaccutical  compouiul.     July  28. 

314  (1909).  Wcllcomo  and  Pyman.  Manufacture  of  a 
therapeutic  compound.     July  21. 

15(iO  (1909).  Wellcome  and  Barger.  Manufacture  of  a 
physiologically  active  base.     July  21. 

5571  (1909).  Ascoli.  Medical  preparation  from  yeast.. 
July  21. 

9112  (1908).  Bedford  and  Williams.  Reduction  of 
organic  substances,     Aug.  5. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applic.\tions. 

10,313.  Palmer.      Photographic      screen      plates     for 
natural  colour  photography.     July  13. 

17,009.  Xcwlon  (Bayer  und  Co.).     Apparatus  for  the 
manufacture  of  photographic  films.     July  21. 


17,324.    EoUingsworth.     Manufacture 
albumcnised  pajK-r.     July  2(i. 


of 


senaifise^i 


Co.MPLETE   SPECIKICATIONS   ACCEPTED. 

15,0.'tO  (1908).  Caille.  Photographic  reproduction  of 
colours.     July  21. 

27,086  (1908).  .Soc.  Anon  la  Photographic  des  Couloure, 
Sury  and  Bustyns.  Preparing  solutions  usiil  in  the  gum 
bichromate  process  of  photographic  ])rinting.     July  28. 


7000  (1909).  TrieiK>l. 
July  28. 


Production  of  pigment  prints. 


XXII.— EXPLOSIVES,   M.\TCHE.S,  &c. 

Complete  Specification  Accepted. 

27,341  (1908).  LesmuUcr.  Process  for  the  manufartur 
of  pyrophorus  substances  for  ignition  and  illumination. 
Aug.  5. 


XXni.— GENERAL  ANALYTICAL   CHEMISTIIY. 

Applications. 

16,530.  Hillmer.  Apparatus  for  determining  the  spcdfic 
gravity  of  Uquids.  [Addition  to  No.  2812  of  1909.)» 
July   15. 

10,fi47.  Beaslev,  Beasley,  and  Bradbury.  Recordinggu 
colorimeter,  e.i|)ecially  for  examining  the  products  of 
combustion.     July  Ki. 
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MB.  HAEKY  SILTESTEK,  B.SC,  F.I.C.,  IN  THE  CHAJDR. 


JLOLTACTUEE    OF    IRON    AND    STEEL    IN 
RELATION  TO  OTHER  INDUSTRIES. 

I  BY  F.    W.    H.\RBOKD. 

In  the  industrial  developments  which  the  last  100  years 
(have  witnessed.  I  think  we  may  claim  that  the  gieat 
industr\-  of  iron  and  steel  stands  among  the  first.  In 
1806,  just  over  a  hundred  years  ago,  the  total  production 
of  the  world  did  not  exceed  800,000  tons  of  pig  iron  per 
jannum.  while  in  1907  the  annual  production  had  reached 
Uhe  total  of  58.973,000  tons  of  which  50.517,000  tons  were 
'converted  into  steel,  a  product  unknown  in  the  modem 
!  sense  at  the  commencement  of  the  nineteenth  century. 
Tills  enormous  output  of  pig  iron  required  approximately 
1 1 29.000,000  tons  cf  iron  ore  and  probably  not  less  than 
105.000,000  tons  of  coal,  apai't  from  that  used  subsequently 
during  its  manufacture  into  WTOught  iron  and  steel. 

I  propose  to  consider  the  various  causes  which  have 
assisted  in  these  vast  developments  ;  how  on  the  one  hand 
the  eneineer  and  the  chemist  have  made  this  progress 
possible,  and  how  on  the  other  the  metalhirgist,  responding 
to  the  call  of  the  varied  modem  requirements,  has  supplied 
the  materials  without  which  modem  engineering  develop- 
ments would  have  been  impossible. 

'  is  clear  that  for  the  economic  production  of  pig  iron 
-sentials  are  cheap  iron  ores,  cheap  fuel,  and  suitable 
Libour,  and  consequently  the  iron  manufacturer  is 
I  largely  dependent  upon  the  progress  of  mining  engineering 
and  cheap  methods  of  transport  for  these  materials. 
.In  1S06  a  coal  shaft  100  ft.  deep  was  an  object  of  wonder, 
I  whereas  to-day.  in  a  modem  pit,  2000  tons  of  coal  are 
'raised  per  day  and  through  one  shaft  from  a  depth  of 
;  1300  to  1400  ft.,  and  in  some  instances  mines  are  working 
at  a  depth  of  4000  ft.  The  developments  both  in  size  and 
lefficicncy  of  modem  pumping  plants  now  render  it  possible 
for  the  mining  engineer  to  face  almost  any  volume  of 
underground  water  at  these  gi-eat  depths,  while  the  winding 
I  engines,  with  wliich  he  is  supplied,  deal  easily  with  the 
.immense  quantities  of  mineral  at  a  maximum  of  speed  and 
,a  minimum  of  cost.  Rapid  undergiound  and  surface 
traction  and  loading  has  reduced  the  cost  of  transport. 
and  dressing  has  improved  the  value  of  the  product, 
while  the  chcnn'st  with  his  modem  explosives  has  enabled 
the  miner  to  break  ground  in  such  quantities  that  his 
roads  and  hauling  appliances  can  always  be  fuUy 
Vraployed. 

For  raw  material  our  modem  iron  and  steel  industries 
have  been  largely  dependent  upon  the  geologist  and  the 
prospector  for  the  discovery  of  new  deposits,  and  upon  the 
mining  and  mechanical,  engineer  for  developing  the  ever 
extending  areas  of  suitable  ore  and  fuel  for  their  consump- 
tion. Admitting,  however,  how  much  we  owe  to  the 
miiiingand  mechanicalengineers,  on  the  other  hand,  without 
the  materials  supplied  by  the  iron  and  steel  metallurgists, 
cheap  mining  would  have  been  impossible  ;  the  demand 
'of  the  engineer  for  materials  suitable  for  his  boilers  and 
his  steam-engines  has  been  met  by  the  metallurgist 
'Supplying  him  with  a  soft  ductile  plate  for  boilers,  forgings 
'of  any  strength  required  for  engines,  wire  ropes  of  such  a 
j strength  that  deep  haulage  has  been  made  possible,  and 
I  steel  castings  of  almost  any  shape  and  quality.  Through 
I  the  whole  history  of  the  industiy  it  has  been  by  mutual 
1  services  rendered  that  progress  on  the  one  side  has  led  to 
■further  progress  on  the  other,  so  that  wliile  the  engineer 
is    ever,  by    improvement    in   design,    obtaining   greater 


efficiency  and  thus  reducing  costs,  the  stee!  maker  is 
ever  supplying  him  with  a  material  suitable  for  his 
requirements. 

The  products  of  iron  manufacture  are  pig  iron,  «Tought 
iron,  and  steel.  The  first,  the  product  of  the  blast 
furnace,  supplies  the  raw  material  for  the  other  two,  and 
they  may  be  regarded  simply  as  purified  pig  iron. 

The  blast  furnace  has  been  in  use  in  England  for  the 
manufacture  of  jjig  iron  from  very  early  times  in  Sussex, 
Gloucestershire,  and  South  Wales,  in  close  proximity  to 
the  large  forests  then  existing,  whence  charcoal  was  readily 
obtainable,  but  the  modem  blast  furnace  may  be  said  to 
date  from  about  1735,  when  Abraham  Darby  of  Coal- 
brookdale  first  successfully  u.sed  coke  as  the  fuel ;  an 
improvement  wliieh  was  rajiidly  taken  up  by  iron  manu- 
facturers in  the  various  iron  districts  near  the  coal  measures. 
Since  Darby's  time  the  invenrion  which  has  had  the  most 
far-reachina  result  has  been  the  use  of  the  hot  blast 
introduced"  by  Neilson  in  1S2S,  which  has  enormously 
increased  the' output  and  efficiency  vf  the  blast  furnace, 
and  coupled  with  this  is  the  utihsation  of  the  waste  gases 
of  the  blast  furnace,  first  for  heating  the  blast  for  raising 
steam,  and  in  comparatively  recent  times  in  internal  com- 
bustion engines. 

The  reverberatory  furnace  for  puddling  iron  was  intro- 
duced by  Cort  in  1774,  revolutionising  the  manufacture 
of  WTOught  iron  and  practically  superseding  aU  others, 
while  his  invention  of  the  grooved  rolls  in  1783  marked 
a  mechanical  advance  which,  when  considered  in  the  light 
of  the  present  day  steel  works  experience,  has  been  even 
more  far-reaching  m  its  results. 

At  the  commencement  of  the  18th  century,  the  only 
processes  of  making  steel  were  the  crucible,  invented  by 
Huntsman  in  1740,  and  the  fusion  of  pig  iron  with  its 
partial  decarburization,  by  the  joint  action  of  blast  and 
slag  in  an  open  fire  on  a  hearth  Uned  with  charcoal. 
It  is,  however,  the  inventions  of  the  Bessemer  and  Siemens- 
Martin  open-hearth  steel  processes,  which,  coupled  with 
the  introduction  of  the  basic  fining  by  Thomas  and 
Gilchrist,  are  the  great  landmarks  in  the  development  of 
steel  manufacture  during  the  past  century,  and  will  ever 
make  it  memorable  in  the  annals  of  industrial  progress. 

In  1828,  when  Neilson  first  introduced  hot  blast,  the 
average  output  of  an  ordinary  furnace  did  not  exceed 
25  to  30  tons  per  week,  and  the  coke  consumption  was  not 
less  than  45  to  oOcwt.  per  ton,  and  it  is  only  by  gradual 
steps  that  our  present  large  production  and  low  fuel 
consumption  has  been  attained.  Tlus  has  been  made  largely 
possible  by  the  engineering  skill  which  has  designed 
blowing  engines  enabling  high  pressure  blast  to.  be  used, 
and  by  means  of  improved  hoists,  automatic  charging 
appliances,  and  a  hundred  and  one  details,  has  so  increased 
the  output  and  reduced  the  labour  costs,  that  probably 
the  blast  furnace  to-day,  in  proportion  to  the  weight  of 
material  it  produces,  is  the  cheapest  industrial  machine 
in  the   world. 

The  appUeation  of  the  Siemens  regenerative  principle 
to  the  heating  of  the  blast  as  introduced  by  Cowper  and 
Whitwell,  and  the  complete  utilisation  of  waste  gases,  has 
led  to  a  great  economy  in  blast  fumace  practice.  As  the 
result  of  very  costly  experiments,  the  best  size  of  the  blast 
fumace  for  the  difierent  classes  of  ore  in  different  districts 
has  been  determined  gradually,  and  a  height  of  about 
85  ft.  and  20  ft.  diameter  at  bosh  has  been  found  to  be 
about  the  maximum  limit  for  economic  productKin. 
Above  this  size  no  increased  output  or  economy  in  fuel 
is  obtained,  and  the  difficulty  of  getting  coke  sufficiently 
strong  to  stand  the  weight  of  the  burden  without  orashmg, 
and  consequently  the  iccrea-sed  pressure  of  blast  necessary 
to  penetrate  the"burden,  induces  a  tendency  in  the  furnace 
to  channel,  and  causes  irregular  working.  Thus,  those 
furnaces  which  were  buUt  100  ft.  and  higher,  have  been 
discarded  in  favour  of  the  smaller  fumace. 

The  high  pressure  and  high  temperature  of  blast  used  in 
modem  practice  is  very  severe  on  the  fumace  Iming,  and 
the  wear  in  the  neighbourhood  of  the  boshes  was  soon 
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found  to  be  most  serious.  This  was  met  t>y  the  deviee 
of  water  cooled  blocks  inserted  in  the  brickwork  of  the 
furnace,  by  which  means  the  life  of  furnace  linings  has 
been  greatly  increased.  It  is  not  too  nnich  to  say  that 
without  the  system  of  water  cooling  now  generally 
employed,  the  rapid  driving  and  large  |)roduction  of  the 
American  blast  furnace  plants  would  have  been  an 
impos-sibility. 

Great  improvements  have  been  made  in  recent  years 
in  the  delivery  of  the  raw  materials  into  the  blast  furnace. 
In  place  of  hand  tilled  tmrrows  carried  to  the  top  of  the 
furnace  by  inclined  ijlune  or  vertical  lift,  and  which  then 
had  to  be  hand  tipped  again  on  to  the  bell  to])  of  the 
furnace,  tlie  ore,  Hux,  and  fuel  are  now  delivered  from  the 
chutes  of  bins  into  wagons  on  scales,  and  the  weighed 
material  is  delivered  automatically  into  the  hoist  skip, 
wliich  travels  tip  the  inclined  plane  and  automatically 
discharges  the  materials  into  the  receiving  hopper  at  the 
top  of  the  furnace. 

The  economy  of  working  is  largely  due  to  the  great 
attention  to  detail,  such  as  caii'f\d  mixing  of  ores  to  insure 
a  regular  product,  careful  control  of  the  temperature  of 
the  blast  by  means  of  pyrometers,  and  the  most  economic 
utiUsation  of  the  waste  gases.  .Although  the  waste  gases 
have  for  niiuiy  years  been  utilised  for  steam  raising  and 
similar  jiurposcs,  it  is  only  during  the  last  few  years  that 
they  have  been  suecessfidly  employed  in  internal  com- 
bustion engines.  This  problem  presented  considerable 
difficulties  owing  to  the  fine  dust  in  suspension,  but 
giadually,  as  the  result  of  the  labours  of  various  inventors, 
methods  of  jnirification  have  been  evolved,  and  in  a  number 
of  works  in  this  and  other  countries  gas  engmcs  from  oW 
up  to  200('  horse  ])ower  ai'e  successfully  emiiluyed  and 
giving  satisfactory  results.  In  some  iron  and  steel  works 
where  fonnerly  the  blast  furnace  gases  did  little  more  than 
raise  the  steam  necessary  to  supply  the  power  for  the 
blowing  engine,  sufficient  power  is  now  generated  to  largely 
supply  all  that  is  required  for  the  roUing  mill  and  other 
plant  of  the  steel  works.  In  some  eases  the  gas  engine 
is  utilised  to  generate  electricity  at  a  central  jjower  station 
in  the  works,  which  is  then  distributed  to  the  various 
shops  as  required,  whereas  in  others  the  gas  engine  may  be 
employed  as  the  motive  |)Ower  direct,  as  in  the  case  of  the 
blowing  engine  for  a  Bessemer  or  blast  furnace  plant. 
The  economy  thus  effected  by  using  the  gases  direct  is 
most  important  and.  in  the  case  of  those  blast  furnaces 
that  have  steel  works  attached,  offers  the  possibility  of 
making  them  nearly  independent  of  outside  supplies  of 
fuel  for  power  purposes.  To  those  that  have  not 
facilities  for  utilising  their  surplus  power  in  this  way, 
especially  if  there  ai-c  several  blast  furnace  ])lants  within 
a  small  area,  the  possibility  of  generating  and  distributing 
electric  power  to  outsidei-s.  for  use  either  for  lighting  or 
power  puri)oses,  does  not  seem  by  any  means  an  improb- 
able development,  when  there  is  such  a  growing  demand 
for  cheap  electric  power  in  almost  all  industrial  centres. 

As  a  rival  to  the  internal  combustion  gas  engine,  we 
now  have  the  reciprocating  steam  engine  in  combination 
with  the  steam  turbine,  whiih,  in  the  opinion  of  many 
competent  judges,  is  likely  to  prove  more  efficient  than 
even  the  gas  engine.  ,Sonu-  blast  furnace  plants  are 
already  eciui|)ped  with  steam  turbines  dri\cn  by  steam 
raised  by  the  waste  gases,  and  pos,sibly  at  no  distant  date, 
instead  of  having  to  use  steam  in  our  tui  bines,  we  may 
be  able  to  employ  the  waste  gases  direct.  The  difficulties 
to  be  overcome  are  very  considerable,  but  in  view  of  the 
past  engineering  achievements,  there  seems  nothing 
improbable  in  assuming  that  this  will  ultimately  beaccom- 
plishc-d.  I- 

Another  question  which  is  now  receiving  considerable 
attention  is  the  dehydrating  of  the  blast  by  cooling  it 
to  a  temperature  below  zero  before  it  enters  the  furnace. 
Furnaces  for  several  years  have  been  at  work  in  America 
wifh  the  (iaylcy  plant,  and  for  over  a  year  a  (jlaiit  has  been 
iii  operation  at  Jlessrs.  Guest,  Keen,  and  Nettlefold's 
works  at  Cardiff  with  marked  success.  Opinions  may 
differ  as  to  the  extent  of  the  economy,  but  it  is  now  gener- 
ally admitted  that  the  advantages  direct  and  indirect 
of  dry  blast  are  very  considerable,  and  had  it  not  been  for 
the  costly  nature  of  the  ])lant  many  more  furnaces  would 
have  been  equipped  with  air  drjing  plants  befoi-e  this.     The 


first  cost  is  undoubtedly  a  very  serious  consideration,  but 
from  a  recent  visit  to  the  Cardiff  plant,  and  from  the  latest 
iuformation  obtainable,  the  advantages  in  lower  fuel 
consumption,  greater  Regularity  of  working  of  the  furnace, 
and  gi-eatcr  control  over  the  production  <tf  iron  of  anv 
requii-cd  grade,  seem  to  justify  the  exixnditure,  and  it  is 
probable  that  other  plants  will  soon  be  installed  in  this 
country.  As  a  minor  matter,  although  one  of  no  small 
I  importance  in  view  of  the  large  amount  of  room  reciuirecl 
for  tipping,  the  utilisation  of  slag  may  be  uientionwl, 
and  numerous  attempts  have  been  made  t<i  lind  some 
pur])ose  for  which  it  could  be  employed.  To  a  small 
extent  it  has  been  used  for  cement  manufacture  and  some 
excellent  slag  cement  has  been  made,  but  tliis  industry 
has  not  dcveloi)ed  sufficiently  to  deal  with  any  large 
pro|H)rtion  of  the  slag  produced.  It  is  used  to  some  extent 
for  ballast  fin-  railways  and  sidings,  and  the  recent  di  inand 
for  watirproof  roads  has  led  to  the  introduction  of  Tarmac, 
which  in  the  future  will  enable  a  considerable  amount  to  be 
usefully  employed.  Broadly,  however,  no  satisfuc-tory 
method  of  dealing  with  anything  like  the  large  amount  of 
slag  produced  has  been  suggested,  and  for  the  man  who 
succeeds  in  relieving  the  ironmaster  from  the  cost  of  ti|iping 
room,  apart  from  actually  paying  him  for  l\is  slag,  a  fortune 
is  waiting. 

In  the  preliminary  treatment  of  ores  in  recent  years  there 
have  been  considerable  improvements  effected.  In  .st'in. 
works  gas  calcining  kilns  have  been  introduced  with 
success,  and  considerable  progress  has  been  made  in 
briquetting  fine  ores  both  in  ISweden  and  this  country. 
Bricpiettes  can  now  be  produced  which  are  not  only 
strong  enough  to  l)ear  carriage,  but  can  withstand,  with- 
out disintegration,  the  combined  action  of  temperature  and 
pressure  to  wliich  they  are  subjected  in  a  modem  blast 
tumace. 

The  Inrge  ])roduction  of  the  modem  blast  furnace  in 
America  has  stimulated  the  Knglish  ironmasters  to  emulate 
the  exain])le,  liut  so  far  not  with  complete  success.  In 
some  cases  the  failure  has  been  due  to  the  dillirent 
classes  of  ore  used,  but  more  frequently  to  trying  to  adapt 
our  English  ]>lants  to  American  conditions  of  wiukinf;. 
when  to  obtain  success  a  new  plant  especially  desiftned 
with  the  accessories  all  didy  jiroportioned  would  have 
been  necessary.  There  seems  no  reason  why  a  »|K(ially 
designed  furnace  working  on  .">()  ))er  cent,  ores  and  liigli- 
class  coke  such  as  we  have  in  this  cocm+ry,  shoidd  ui-t  tw 
able  to  turn  nut  its  300  to  :i.'>Otons  per  24  hours,  but  todo 
this,  not  only  the  furnaces,  but  the  blowing  engines,  hot 
blast  stoves,  lilast  mains,  charging  appliances,  and  all 
other  accessories  miLst  be  duly  proportioned,  and  unlea.« 
one  can  start  with  a  clear  field  it  is  not  generally  easy  to 
arrange  all  these  matters.  The  saving  effected  by  on' 
bins  with  automatic  charging  appliances  in  which  labour 
is  reduced  to  a  minimum  may  appear  very  inviting,  but 
the  expenditure  ncccssan'  is  so  gifat  that  it  is  only 
justifieci  by  results  when  the  capacity  of  the  funiacc. 
the  blowing  engine  plant,  and  all  accessories  are  such  tlial 
the  charging  apparatus  can  be  kept  working  to  its  full 
capacity. 

Mistakes  arc  sometimes  made  in  this  country  by  not 
fully  realising  that  the  economy  in  working,  and  the  Urg» 
production  of  certain  plants,  is  due  to  tlie  whole  plant 
having  been  so  designed  that  each  part  is  in  pro|K)rtion, 
and  that  to  increase  the  pressure  or  volume  of  blast  in 
useless  without  a  ])roportionato  increase  in  hot  bl»«l 
stove  capacity,  facilities  for  charging.  &c.  The  old 
ijuestion  whether  large  out]>uts  of  American  furnace's  an- 
not  more  than  counterbalanced  by  the  short  life  of  the 
furnace,  and  whether  our  own  |)ractice  of  slower  driving 
and  longer  life  is  not  in  the  end  more  ecoiuunical  ha» 
been  often  discussed,  but  is  really  not  a  question  wliich  !•• 
worth  serious  discussion,  excejit  when  a  ])arUcular  cax' 
can  be  considered.  Generally  six'aking,  Americ«n 
conditions  of  working  are  not  jjossible  in  this  country  with 
our  exi.sting  plants,  and  to  attempt  them  is  to  court 
di.saster  ;  on  the  other  hand,  much  progivss  ha,s  been  made 
and  is  being  made-  in  our  practice  by  modifying  some  of  the 
American  methods  to  suit  our  special  recpiirement*. 
Notwithstanding  our  many  shortcomings  it  is  no  ainall 
satisfaction  to  know  that  in  certain  districts  in  England, 
working  with  extremely  poor  ores,  we  are  producing  pig 
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probably  as  cheaply  as  anywhere  in  the  world.  Closely 
'onnected  nith  the  economics  in  blast  furnace  practice 
.re  the  great  improvements  that  have  been  made  in  the 
iianiifacture  of  coke.  The  modem  retort  oven  of  the 
)tto-Hof[mann  type  produces  a  higher  yield  of  coke  than 
he  old  beehive  oven  at  a  greatly  reduced  labour  cost, 
i.nd  the  evolved  gas  is  sufficient  not  only  to  coke  the  coal, 
lut  to  leave  a  very  considerable  surplus  for  power  purposes, 
ihich  can  be  either  used  direct  in  internal  combustion 
jncines,  or  for  steam  raising,  or  for  other  purposes.  The 
Wemens  principle  of  regeneration  is  utilised  in  most  of 
hese  ovens,  so  that  the  sensible  heat  in  the  waste  gases  is 
iecovered,  and  heated  air  is  suppUed  for  the  combustion 
If  the  gas  round  the  retorts.  In  some  plants  the  gas  which 
joines  off  during  the  first  stages  of  coking  is  taken  off 
Ihrough  what  is  known  as  the  rich  gas  main,  and  used  for 
Juminating  purposes,  and  the  gas  which  comes  off  later 
5  taken  through  a  separate  main  and  u.sed  for  heating  the 
vens.  In  the  earlier  forms  of  these  ovens  the  coking 
{  a  charge  took  26  to  30  hours,  but  by  detailed  improve- 
.,.,  jijj^  jjgg  gradually  been  reduced  to  20  hours,  and  in 
ovens  it  is  claimed  that  the  average  time  does  not 
'  .i  18  horn's.  Great,  however,  as  is  the  sa\-ing  by  the 
omplete  utilisation  of  the  gases,  to  this  has  to  be  added  the 
jecovery  of  the  by-products,  tar,  ammonia,  and  benzol. 
,?he  ammonia  may  be  recovered  and  sold  as  concentrated 
jnmonia  liquor,  or  it  may  be  converted  into  sulphate, 
.'he  tar  may  be  sold  as  cnide  tar,  or  may  be  distilled  for 
he  recovery  of  the  various  tar  oils  where  there  is  no  local 
ale  for  the  tar,  but  usually  this  treatment  is  better  done 
t  chemical  works. 

A  plant  of  100  coke  ovens  yields  per  year  about 
j  4,000  tons  of  tar,  and  nearly  3000  tons  of  sulphate  of 
.mmonia,  and  in  1907  over  95,000  tons  of  sulphate  of 
mmonia  were '  produced  in  England  from  blast  furnaces, 
oke  ovens,  and  producer  plants,  and  very  large  quantities 
f  tar.  The  value  of  sulphate  of  ammonia  may  be  taken 
}5  £12  per  ton,  so  that  the  recovery  of  this  by-product 
/lone  represented  a  sa\-ing  of  nearly  £1,140,000  to  the 
jommunity. 

.  No  reference  has  been  made  so  far  to  the  facility  of 

ifansport,    and    yet   nothing    probably   during    the    last 

jO   years    has    had    more    vital    influence    on    our    great 

lidustries.     By   means  of  our  modern  steam   boats   and 

iiechanical  means  for  charging  and  discharging  cargoes, 

|istances  have  been  almost  annihilated,  and  in  our  otiti 

jountry  iron  districts  which  otherwise  must  have  ceased 

\~i  e.tist  have  been  maintained  in  a  state  of  prosperity 

iv  the  importation  of  ores  from  Spain  and  other  conntries 

lany  hundreds  of  miles  away,  at  a  cost  little,  if  anrthing, 

ixceeding  that  at  which  local  ores  were  formerly  raised 

jii  the   spot.     In   America   ores   are    brought   from   the 

.ike  Superior  district   SOO  miles  by  land  and  water  to 

lalfields  of   Pennsylvania,   at  a  cost   which  enables 

'listrict  to  hold   its   own  against   the   whole   of   the 

In  no  less  a  degi'ee  has  cheap  transport  made  it 

'lie  to  distribute  our  finished  products  all  over  the 

orid,  thus  greatly  increasing  the  demand   and   making 

,  o.ssible  those  great  developments  in  railways  and  otlier 

iirge  engineering  undertakings,  which  are  such  a  feature 

If  the  last  50  years. 

j  The  manufacture  of  wrought  iron  in  the  puddling 
(imace  was  carried  on  exactly  as  first  proposed  by  Cort 
n  a  .sand  bottom,  until  the  year  1818,  when  Samuel 
ialwin  Rogers  introduced  the  iron  bottom  to  leplace  the 
;ind.  so  that  the  iron  could  be  worked  in  a  bath  of  cinder 
■■  '■'■h  oxide  of  iron  practically  free  from  silica.  This 
'•.al  was  at  first  received  with  great  indifference  or 
■  dered  impracticable,  and  it  was  only  after  much 
j  ouble  and  expense  that  it  was  given  a  fair  trial,  and  the 
iiventoi  never  received  the  recognition  which  he  deserved, 
j'rcvious  to  this  date  the  average  production  of  the 
addling  furnace  was  about  8  toiiS  per  week,  and  by 
lis  device  not  only  was  the  quality  greatly  improved, 
ut  the  production  of  the  furnace  was  very  greatly 
icreased.  With  this  exception  no  important  modi- 
cation  has  been  made  in  the  puddling  process,  and  it 
■  carried  on  to-day  as  it  was  90  yeai"s  ago.  Many 
ttempts  have  been  made  to  facilitate  the  operation  by 
lechanical  means,  and  much  money  and  time  have  been 
iciit   in  this   direction,  but  none  have  been  so  successful 


as  to  be  generally  adopt-sd.  The  use  of  gaseous  fuel  in 
the  puddling  furnace  also  has  never  been  a  success,  and 
the  old  coal-fired  reverberatory  still  holds  its  own.  In 
some  other  directions,  more  especially  in  the  mechanical 
treatment,  by  the  introduction  of  the  direct  acting  steam 
hammer  and  sectional  rolling  mills,  great  advances  were 
made  and  economies  effected  in  the  production  of  finished 
iron  during  the  fii-st  half  of  the  last  century.  In  1820 
the  first  rail  mill  was  introduced,  previous  to  which  time 
wooden  or  cast  iron  rails  had  been  used.  As  railways 
gradually  developed  these  gave  a  great  impetus  to  the 
production  of  WTOught  iron  for  rails  and  other  purposes. 

In  the  manufacture  of  crucible  steel  little  advance  was 
made  between  its  introduction  by  Huntsman  and  Robert 
Heath's  process  of  reducing  manganese  oxide  with  carbon 
in  the  crucible  diu'ing  melting  in  1839.  In  1856  Vickers 
introduced  the  manufacture  of  steel  castings,  the  far- 
reaching  effects  of  which  are  hardly  realised  even  to-day. 
Every  year  the  methods  of  casting  and  quality  of  the 
castings  are  being  so  improved,  that  results  are  obtained 
equal  in  many  cases  to  forged  material,  and  finished 
products  of  such  intricate  shapes  are  produced  that  it 
would  be  impossible  to  make  them  in  any  other  way. 

The  old  coke-hole,  practically  the  same  as  100  years 
ago,  is  still  largely  used,  although,  comparatively  recently, 
gas-fired  furnaces  on  the  regenerative  principle  have 
been  introduced ;  and  now  electric  furnaces  are  being 
employed  on  the  Continent,  and  have  in  one  or  two  cases 
been  tried  in  this  country. 

The  modern  two  regenerator  gas-fired  Siemens  fumaoe 
or  the  Robinson-Pojie  furnace,  capable  of  holiiing  10  to 
12  crucibles,  has  been  successfully  used  by  various 
makers  ;  the  saving  in  fuel  costs  by  their  use  is  said  to 
be  nearly  £2  per  ton,  but  notwithstanding  this  saving 
they  have  not  been  generally  adopted.  The  gas  furnace 
is  more  costly  to  erect  per  ton  of  steel  melted,  but  the  chief 
objection  seems  to  be  that  the  same  uniform  heat  caimot 
be  obtained,  and  consequently  all  the  pots  are  not  ready 
to  "'  teem "  at  the  same  time,  and  the  quality  of  the 
steel  varies  ;  further,  it  is  said  that  there  is  a  greater 
absorption  of  sulphur  from  the  gases  than  when  steel 
is  melted  in  coke  furnaces,  although  from  theoretical 
considerations  this  hardly  seems  possible.  In  my  opinion 
it  is  only  a  question  of  time  for  the  electric  furnace  to  be 
largely  adopted  for  the  manufacture  of  what  is  now 
known  as  crucible  steel,  especially  when  charges  of  one 
ton  and  upwards  can  be  conveniently  dealt  mth,  although 
for  small  quantities  of  1  cnt.  or  less  of  special  steels,  the 
crucible  will  probably  always  hold  its  own.  So  far  as 
the  metalhirsy  of  the  crucible  steel  process  is  concerned, 
little  change  has  been  made,  the  hiahest  classes  of  steel 
being  still  made  from  best  cemented  bars  remelted  in  the 
crucible,  or  from  mixtures  of  beso  S%vedisli  iron  re- 
carburised  in  the  pot.  The  demand  for  a  cheaper  quaUty 
of  steel  has  led  to  cheaper  materials  being  used  for  the 
second  class  qualities,  and  to-day  large  quantities  of 
crucible  steel  are  made  from  selected  steel  scrap,  by 
melting  this  with  Swedish  pig  iron  or  other  recarburising 
material  in  ))ots.  Special  alloy  steels,  known  as  air- 
hardening  steels,  which  are  revolutionising  om'  machine 
shops,  are  largely,  although  not  exclusively,  made  in  the 
crucible  by  melting  suitable  mixtures. 

The  v,-ist  developments,  however,  which  have  charac- 
terised the  steel  industry  during  the  last  60  yeai-s  are  due 
almost  entirely  to  the  Bessemer,  open-hearth  and  Siemens 
processes.  These  processes  are  worked  today  prac- 
tically as  when  they  were  first  introduced  by  their 
inventors,  and,  «ince  JIushet  showed  the  necessity  of 
using  ferro-manganese,  there  has  been  no  metallurgical 
discovery  of  paramount  importance  to  record  with  the 
exception  of  the  basic  process,  .^part  from  this  and  some 
comparatively  minor  metallurgical  improvements,  the 
development"  of  both  processes  has  been  entirely  in  the 
direction  of  increased  size  of  converters,  furnaces,  and 
appliances.  The  discovery  of  the  basic  process,  by  which 
burnt  dolomite  replaced  sflica  as  a  lining,  marked  a  new  era 
in  the  steel  industry  of  the  world,  and  made  available 
for  steel  manufacture  enormous  deposits  of  phosphoric 
ores  which  were  before  unworkable.  It  also  enriched 
the  world  by  the  recovery  of  the  phosphoric  acid,  which 
these  ores  contained,  in  such  a  form  that  it  could  bo  laigely 
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used  for  ngriculturiil  purposes.  In  tlie  early  days  of  the 
basic  process  it  was  yeiierally  eonsidercrl  that  the  phos- 
phoric slag  would  have  to  be  eheniically  treated  to  remove 
the  iron  and  render  the  phosphoric  acid  Kolubic  before 
it  could  be  used  as  a  manure;  but  experiments  soon 
ilcmonstrati-d  that  tine  ^.'rinding  was  all  that  was  necesRary 
to  render  the  phosphoric  acid  eitsily  soluble  in  tho  soil, 
and  that  the  iron  and  other  constituents  present  had 
no  deleterious  effects.  To-day  the  value  of  the  slag 
is  such  that  certain  basic  Bessemer  woiks  deiiend  very 
largely  for  their  profits  on  the  sale  of  their  phosphoric 
slag. 

The  effect  of  the  basic  procc^a  on  the  development  of 
new  districts  is  most  marked  in  the  case  of  (iermany. 
Previous  to  1880  tlio  total  production  of  pig  in  (iermaiiy 
did  not  exceed  2,500.(1(1(1  tons,  whereas  in  l!)0(i  it  hail 
reached  r2.2!i:i.8ir.  tons,  of  which  over  S.000.000  tons  was 
basic  pig  iron  made  from  local  ores.  With  this  exception, 
the  development  of  the  steel  industry,  like  that  of  the 
blast  furnace,  is  due  far  more  to  improvement  in 
mechanical  a|ipliance8  and  details  of  pn.elice,  than  to 
new  processes. 

Our  Bessemer  eonvertei-s  have  increased  in  size  from 
2  to  .5  ton  converter  to  Ifi  to  20  tons,  and  our  open-hearth 
furnaces  from  5  to  2"iO  tons.  In  the  early  days  of 
Bessemer  ])ractice  the  advantage  of  taking  metal  direct 
from  the  blast  furnace  and  saving  the  cost  of  remelting 
in  the  cupola  was  recognised,  but  owing  to  the  difliculties 
of  obtaining  metal  of  regular  composition,  and  also  of 
tapping  rhe  bla^^t  furnace  at  very  frequent  inter\als,  it 
was  not  generally  used  until  the  metal  mixer  or  receiver 
was  introduced.  This  is  simply  a  large  reservoir,  some- 
times gas-fired  and  sometimes  not,  in  which  mct.il  from 
a  number  of  blast  furnaces  is  stored  and  is  jjoured  off  as 
recjuired  into  ladles  and  taken  to  the  eonveriers.  These 
mixers,  originally  about  100  tons  cajiacity,  have  been 
increased  in  size  to  hold  ;JOfl  and  400  tons,  and  in  one 
case  in  Kngland  7">0  tons  of  molten  metal.  By  mixing 
the  products  of  several  blast  furnaces  metal  of  very  fair 
regularity  is  obtained,  and  to  some  extent  a  certain 
elimination  of  impurities  effected  :  thus,  the  silicon  is 
appreciably  oxidised,  and  if  manganifero\is  metal  is 
mi.veil  with  metal  high  in  sulphur,  the  sulphur  can  be 
consirler.ably    reduced. 

The  modern  ty))e  of  mixer  is  usually  gas-fired,  the  air, 
if  i.ot  the  gas,  being  regenerated,  and  is  similar  in  general 
construction  to  a  large  tilting  open-hearth  furnace;  and 
it  is  becoming  more  and  more  the  general  practice  to 
use  this  as  a  jircliniinary  refining  furnace  by  the  addition 
of  suitable  fhixis.  Many  of  these  mixers  are  now  basic 
lined,  and,  by  the  formation  of  suitable  slags,  not  only 
can  the  metal  be  desiliconised  but  largely  desulphurised, 
matters  of  the  greatest  importance  if  the  metal  is  after- 
wards to  be  treated  by  the  basic  process  either  in  the 
converter  or  the  open-hearth  furnaces.  For  many  years 
various  attempts  were  made  to  use  molten  iron  from  the 
blast  furnace  or  eu|)ola  in  the  open-hearth  acid  and  basic 
furnaces,  but  withoiit  success,  owing  chicdv  to  the 
excessive  wear  and  tear  on  the  bottom.  This  was  due 
largely  to  the  irregular  composition  of  the  metal,  and 
also  to  the  nuthod  employed  in  the  early  days  of  making 
the  hearths  of  basic  furnaces,  which  were  cither  rammed 
or  bricked.  Now  the  basic  material  is  glazed  on  layer 
by  layer,  with  the  result  that  the  very  hard  l)ottom,"all 
fritted  together,  is  well  able  to  resist  the  cutting  action 
of  the  molten  metal.  So  far  as  the  ai  id  (i]Mn-hcarth 
process  is  concerned,  thei-e  is  probably  little  advantage 
in  using  molten  metal,  as  it  is  not  possible  to  add  oxides 
of  iron  on  the  silica  hearth  of  the  funuice  to  effect  rapid 
oxidation  of  the  impurities,  and  it  has  not  been  generally 
adopted  ;  in  the  basic  open-hearth,  provided  a  partially 
refined  nu'tal  of  i-egular  composition  from  a  mixer  can 
be  obtained,  very  rapid  oxidation  of  impurities  can  be 
effected  by  oxidising  slags,  and  eonsidcral4e  saving  in 
time  in  the  working  of  the  charge  is  effected.  Com- 
paratively few  early  basic  open-hearth  plants  had  blast 
furnaces  attached  from  which  molten  metal  could  be 
obtained,  or  jirobably  its  use  would  be  more  common 
to-day.  Where  there  were  blast  furnaces  there  were 
no  facilities  for  charging  the  open-hearth  furnaces  with 
the  molten    metal,    ancl    to    provide    these    would    have 


necessitated  in  many  eases  the  practical  rebuilding  of  the 
melting  shop,  as  the  building  would  not  have  been  strong 
enough  to  carry  overhead  cranes,  or  the  open-hearth 
platform,  to  carry  the  ladle  full  of  molten  metal. 

In  modem  Bessemer  works,  whether  acid  or  bade 
the  practice  is  to  take  the  metal  from  blast  furnaces  to 
a  mixer  and  thence  to  the  converter.  The  mixer  is  not 
expensive  to  work,  as  it  requires  little  attention  and  the 
rejiairs  are  few. 

In  the  open-hearth  acid  plants,  when  cold  mateiialsi 
are  charged,  the  increase  in  the  size  of  the  furnaces  his 
necessitated  mcehanical  charging,  aiul  this  has  Ix^en  met 
by  the  Wcllman  charger  and  similar  machines  by  which 
the  materials  are  (barged  about  1  ton  at  a  time  froin 
boxes.  This  has  reduced  the  hard  nuinual  labnur,  and 
effected  a  great  saving  in  the  time  of  charging,  thus 
considerably  increasing  the  output  and  decreasing  the 
fuel  comsumption. 

In  basic  oijcn-hcarth  works  the  best  ])ractice  is  to  tale 
molten  metal,  (ireviously  subjected  to  a  preliminar^- 
refining  in  a  mixer,  direct  to  the  open-hearth  funiace. 
some  of  the  ore  and  lime  liaving  been  jirevifjusly  charged 
into  the  furnace  Ijy  a  Wcllman  charger,  but  in  works 
where  molten  metal  is  not  available  cold  materials  must 
be  charged  as  in  the  acid  process.  Attcmjjts  have  beta 
made  many  times  to  use  an  acid  Bessemer  converter 
in  combination  with  basic  open-hearth  furnaces,  and  in 
some  works  the  results  appear  to  be  satisfactory.  The 
molten  nutal.  cither  direct  from  the  blast  funiace  or 
after  passing  through  a  mixer,  is  desiliconised  and  |>artiillv 
decarburised  and  then  transferred  to  a  basic  opeu-heartk 
furnace  to  be  converted  into  finished  steel.  I'ro\idt<l 
the  Bessemerising  is  stopped  before  anv  large  pcrcenlagr 
of  the  carbon  has  been  removed,  and  that  the  metal  is 
comparative  ly  low  in  i)hosphorus,  so  that  when  the  metal  i» 
transfencd  to  the  0])en-hcarth  funiace  the  pro|x>rtion 
of  carbon  to  phosphorus  is  relatively  high,  good  r..c,iit- 
may  be  obtained,  but  in  the  case  of  high  pin 
metal  the  removal  of  carbon  to  any  appreciable  •  \i- 
before  transferring  the  metal  to  the  o|)en-hcarth  wuuU. 
one  antici]iates,  greatly  increase  the  difficulty  of  obtaining 
regidarly  low  i)iiosphoric  steel,  as  there  would  be  con- 
siderable  risk  of  the  carbon  being  oxidised  before  the 
phosphorus.  A\'ithin  the  last  few  years  several  important 
n'lOdifieations  of  the  basic  open-hearth  process  have 
been  introduced,  but  the  only  two  of  any  practical 
im])ortancc  are  the  Bcrtrand-Thiel  and  the  Talbot 
continuous  process.  In  the  Bertrand-Thiel,  cither  cold 
metal  or  molten  metal  from  a  mixer  is  largely  dcpboa- 
phorised  and  partially  decarburised  in  what  is  known  a»' 
a  primary  furnace,  and  when  the  carbon  is  ix'dueed  to 
about  1"5  to  20  per  cent,  and  the  phosphorus  to  about 
0-2  per  cent.,  it  is  transferred  to  a  finishing  furnace,  in 
which  scrap,  oxide,  and  some  lime  have  been  prcvioudy 
lu>ated,  care  being  taken  to  ])ix'vent  any  of  the  phosphoric 
slag  formed  in  the  jirimary  furnace  passing  into  the  (inisbed 
furnace.  This  process  was  at  work  for  some  time  on  the 
Continent  and  in  America,  and  later  in  tliis  rountiy  at 
the  Hound  Oak  and  Brynibo  Steel  Works,  aiul  no  doubt 
excellent  steel  of  very  regular  cpuility  can  be  pnxluced, 
but  it  has  not  so  far  been  ado])(ed  at  other  works.  One 
difficulty  in  adojiting  this  jiroeess  to  an  onlinarj-  open- 
hearth  plant  is  the  transferring  of  the  metal,  as  uiilcaa 
furnaces  can  be  arranged  oiu'  below  the  other,  the  molten 
nutal  woidd  have  to  be  raised  to  be  |)oun'd  into  the 
finishing  funiace,  which  in  nwiny  cases  might  lie  difficult 
unless  the  ])lant  were  sj)ecially  designed  with  a  suitable 
overhead  crane. 

The  Talbot  continuous  process  involves  the  use  of  UlgC 
tilting-furnaces,  and  molten  metal  from  a  mixei  is  changed' 
and  converted  into  steel  in  the  usual  way ;  inatcadj 
however,  of  |]ouiing  the  whole  charge,  only  a  portion 
equal  to  about  one-third  of  the  contents  of  the  furnace 
is  teemed,  ancl  then  a  li*ile  of  niixir  metal  equal  in  weight 
to  that  removed  is  jxjured  into  the  bath  of  finished  a«eol 
remaining  in  the  furnace.  Oxides  and  lime  addition* 
are  made  in  the  usual  way  with  a  Wcllman  charger,  and 
when  the  metal  is  de|>hosphorised  and  decarburised  to 
the  required  extent,  another  thinl  is  cast  into  ingots 
and  uuire  mixer  metal  c  barged  into  the  furnace.  In  this 
way    the   furnace   is   worked   continuously,    l«'ing,  even 
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iftcr  the  pouring  of  a  charge  of  finished  steel,  always 
two-thirds  full  of  molten  steel,  and  it  is  only  emptied 
it  the  week  end.  There  are  a  number  of  furnaces  at 
work  or  building,  in  England,  on  the  Continent,  and  in 
America,  and  Mr.  Talbot  informs  me  that  these  furnaces 
when  in  full  work  will  be  capable  of  producing  over  1 ,000,000  1 
tons  per  year.  There  is  no  doubt  that  the  quality  of  the 
steel  is  excellent,  and  the  large  outputs  obtainable  and 
small  labour  charges  make  it  a  very  serious  competitor 
with  the  ordinary  open-hearth.  The  tendency  seems  to 
be  to  make  the  furnaces  larger  and  larger,  and  a  250  ton 
furnace  is  now  being  erected  in  the  North  of  England. 
iThese  large  furnaces,  with  necessary  foundations  and  I 
'varied  appliances  for  dealing  with  such  large  quantities 
of  material,  are  necessarily  very  costly,  and  this  is  probably 
ithe  principal  reason  why  they  have  not  been  more  generally 
;adopted,  as  frequently  it  necessitates  the  entire  recon- 
-struction  of  the  open-hearth  shop. 

In  Bessemer  practice  the  addition  of  oxides  of  iron  in  the 
jbasic  converter  by  increasing  the  fluidity  of  the  slag  and 
decreasing  the  waste,  although  only  a  detail,  is  of  some 
importance,  and  was  first  used  in  this  country  some  years 
ago,  although  quite  recently  it  has  been  described  as  a 
new  modification  in  the  technical  Press.  The  more 
.general  use  of  mixer  metal  has  considerably  increased  tlie 
■  yield,  and  also  reduced  the  cost  of  repairs,  but  in  other 
'  respects  both  acid  and  basic  Bes.semer  processes  are  carried 
on  as  they  were  20  years  ago. 

With   the   increased    size   of   converters   and   furnaces, 

mechanical    meaa'^   have   been   devised   for  handling   the 

large  quantities  of  metal,  and   overhead  cranes  to  carry 

I  ladles  which  hold  .50  tons  of  metal   are  now  common  in 

1  lai-ge  works.     To  deal  with  this  large  quantity  of  metal 

i  before  setting  has   necessitated  the  casting  of  lartje  ingots 
and  all    the  mechanical  appliances  for  dealing  with  these. 
t  Instead  of  18  cwt.  to  25  cwt.  ingots,  as  was  customary 

isome  years  ago,  2  to  5  tons,  and  frequently  larger  ingots 
are  now  regularly  cast,  and  the  ingot  moulds,  iiLstead 
of  being  placed  in  sunk  pits,  are  frequently  carried  on 
I  cars  on  the  floor  level  of  the  shop,  and  directly  the 
1  entire  heat  is  teemed,  are  drawn  away  by  a  locomotive 
I  to  the  stripper,  where  the  ingot  moulds  are  removed, 
j  and  the  ingots  immediately  taken  away  to  the  .soaking 
pits  or  gas-fired  reheating  furnaces.  This  increase  in 
the  size  of  ingots  has  necessitated  again  larger  reheating 
I  furnaces,  and  especially  larger  and  more  powerful  rolling 
,  mills  for  cogging  down  and  finishing,  and  more  powerfid 
engines  for  dri\'ing  the  mills.  With  the  assistance  of 
t  our  engineers  all  these  requirements  have  been  met. 
;  .•vnd  to-day  rails  180  feet  long  are  rolled  in  some  of  our 
.  large  rail  mills,  and  plates  over  12  ft.  wide  in  our  plate 
I  mills.  Not  only,  however,  has  progress  been  marked 
/  by  an  increase  in  size,  but  at  every  point  mechanical 
'  devices  have  been  introduced  to  save  labour,  increase 
I  the  speed  of  working,  and  to  reduce  the  cost  of  manu- 
I  facture. 

I      Previous  to  1870,  all  rails  were  rolled  in  pull-over  mills, 

(  and  the  maximum  outp>\t  was   100  per  shift  and   rarely 

i  exceeded   50   tons.     To-day   a   reversing   rail    mill     with 

cogging,  roughing,  and  finishing  mill  will  turn  out  .350  tons 

per  shift,  and  one  works  in  England  has  rolled  4000  tons 

I  lu  a  week,  and  another  works,  not  in  this  country,  but 

with  which  I  am    acquainted,  has  turned  out  6000  tons. 

But  it  is  not  only  in  the  special  mechanical  appliances 

.  connected  with  our  industry  that  we  have  to  thank  our 

I  engineering  friends,  but  also  for  providing  us  with  engines 

)  -capable  of  running  at  almost   any  speed,  for   our  small 

mills,  and  reversing  engines  capable  of  withstanding  the 

I  -great  and  sudden  stresses  to  which   they  are  subjected, 

I  which  are  under  absolute  control,  are  steady  in  running, 

j  and  easily  handled   and   rapidly  reversed. 

I       To  the   engineers,   also,    we   owe   the   great   economies 

in  fuel  which  have  resulted  from  the  use  of  high  pressure 

■st«am — expansion,       condensing,      and      eompoimding — • 

economies   which  have   been  of  the  greatest   importance 

to  our  industry   in  view  of  the  large  amount   of   power 

used  in  our  works.     As,  however,  the  steam  engine  has 

I  displaced  the  water  wheel,  so  now  in  its  turn  it  aj)pc.-irs 

I  to  be  in  d.anger  of  being  ousted  by  the  dynamo  and  electric 

\  motor.     We  have  already  seen  that  it  i.s  no  lontrer  a  question 

'  'Ot  steam  engine  ^>el■slls  gas  engine  for  blowing  our  blast 


furnaces,  but  the  contest  is  between  the  gas  engiije  and 
the  steam  engine  combined  with  the  turbine;  and  now 
we  have  electric  driving  for  mills  claiming  the  most  serious 
attention  of  all  practical  steel  works  men.  For  many 
years  we  have  been  using  electric  motors  for  driving  our 
cranes  and  for  a  number  of  subsidiary  purposes,  auil 
now  electrically  driven  mills  are  an  accomplished  fact. 
Both  reversing  and  continuous  mills  aie  being  electrically 
driven,  and  I  believe  I  am  correct  in  saying  that  in  this 
district  Sir  .-Mfred  Hickman  has  ju.st  completed  the 
equipment  for  driving  his  rolling  mills  electrically.  Now 
that  the  initial  difficulties  in  the  design  of  the  electrical 
plant  necessary  to  meet  the  special  conditions  have  been 
overcome,  there  seems  every  probability  that  electrical 
driving  will  gradually  but  surely  replace  .steam  driving. 

Again,  if  wo  consider  the  forging  of  large  masses  of 
steel  which  are  necessary  to  meet  the  modern  rec)uireraents 
ot.  our  late.-t  battleships,  we  have  to  thank  our  engineers 
for  the  modern  forging  press,  which  has  so  largely  replaced 
the  steam  hammer  for  the  forging  of  our  large  guns  and 
armour  plates.  Piesses  are  now  in  use  capable  of  giving 
pressure  from  14,000  to  20,000  tons,  and  the  work  done 
by  these  is  so  much  better  than  the  hammer  that  the 
latter  is  gradually  being  super.seded  ^oe  hea-vy  high  class 
work,  and  even  for  small  work  the  modern  rapid  forging 
press  is  gradually  being  adopted. 

While,  however,  the  engineer  has,  by  his  designs  of 
improved  machinery,  made  modern  progress  in  iron  and 
steel  possible,  it  has  only  been  so  by  the  metallurgist 
I  supplying  hin-i  with  a  material  suitable  for  his  machines, 
'  at  a  cost  undreamt  of  a  few  years  ago.  Each  year 
he  is  demanding  a  material  of  greater  strength  combined 
with  greater  ductility  and  making  his  specifications  more 
rigid  as  regards  the  purity  of  the  materials  he  uses  and 
the  mechanical  tests  it  has  to  withstand.  Thus,  in  railway 
,  materials  we  have  to  supply  rails  capable  of  resisting 
greater  crushing  load  and  resistance  to  wear,  due  to  the 
greater  weight  of  rolling  stock  and  higher  speed,  axles 
and  tyi-es  which  shall  combine  strength  and  ri-iidity 
■with  an  absence  of  all  tendency  to  brittleness,  and  steel 
for  bridges  and  similar  structures  combining  lightness, 
rigidity,  and  strength.  For  the  moving  parts  of  high 
speed  engines,  he  demands  material  which  is  capable  of 
withstanding  reversal  stress  under  all  variations  of  speed 
without  risk  of  failure. 

We  have  only  to  consider  some  of  our  modern  engineer- 
ine  structures,  such  as  the  Forth  Bridge,  or  a  modern 
Atlantic  liner,  to  see  how  far  the  iron  and  steel  makers 
have  done  their  part  din-ing  the  last  30  years.  Not  only 
miLst  the  steel  be  as  free  as  possible  from  impurities, 
but  it  must  also  be  manufactured  under  such  coiiditions 
that  it  is  not  over-oxidised,  and  further,  that  it  is  free 
from  all  mechanical  defects.  To  fulfil  these  requirements 
there  are  two  ways  open  to  the  steel  makers — one  to  start 
with  high  price  pig  iron  of  exceptional  purity,  and  the 
other  to  use  cheaper  material  and  purify  during  the 
manufacture.  If  the  acid  process  is  used,  hither  Bessemer 
or  open-hearth,  it  is  well  known  that  there  is  no  dephos- 
phorisation  or  desulphurisation  during  the  operation,  and 
to  obtain  a  high  class  product,  the  manufacturer  is  com- 
pelled to  u.se  very  specially  selected  irons,  which  are 
costly.  On  the  other  hand,  if  the  basic  open-hearth  is 
used  to  obtain  the  same  result,  he  has  a  much  wider  choice 
as  regards  his  pig  iron  and  scrap,  and  the  problem  that 
faces  us  to-day  is  the  manufacture  of  steel,  regular  in 
composition  and  free  from  impurities,  at  a  mininuim 
cost.  The  most  piomising  solution  in  my  opinion  is  the 
tise  ot  the  basic  oijen-hearth  for  low  phosphoric  or  what 
are  commonly  known  as  hematite  irons.  This  !>as 
frequently  been  suggested,  and  is  already  being  done  at 
several  works  in  this  country,  and  various  works  in 
America  and  on  the  Continent,  with  excellei.t  results, 
and  there  seems  no  reason  why  practically  all  our  open- 
hearth  furnaces  should  not  he  basic  lined  irrespective  of 
the  pig  iron  used.  I  have  long  advocated  this,  and  the 
onlv  reason  why  it  has  not  been  more  generally  adopted, 
so  far  as  I  have  been  able  to  judge,  is  that  most  low 
phosphoric  or  hematite  pig  irons  are  usually  somewhat 
high  in  silicon,  and  conscqiiently  are  destructive  to  the 
basic  hearth.  There  should,  however,  be  no  great  difficulty 
in  making  pig  iron  of  this  class  low  in  silicon  and  sulphur. 
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and  at  one  of  the  works  referred  to.  iron  is  being  made 
of  such  rngularity  in  these  respects,  that  it  is  taken  direct 
to  tlie  Talliot  furnace  without  being  passed  through  a 
mixer.  Tliis  would  at  oiuo  give  ironmasters  a  far  greuter 
range  in  the  selection  of  their  ores,  as  it  would  no  longer 
be  necessary  to  confine  their  purchases  to  ores  with  less 
than  OOS.")  per  cent,  of  phosphorus,  but  anything  up  to 
01  j)cr  cent,  could  be  used.  In  those  districts  where 
phosphoric  ores  arc  obtainable,  a  certain  proportion  of 
these  could  be  used  with  higher  class  ores,  as  absolutely 
reliable  results  in  regard  ti>  the  elimination  of  phosphorus 
could  probably  be  obtained  with  pig  irons  containing 
up  to  0-3  i)cr  cent.  I  am  not  suggesting  that  b.asie  pig 
containing  from  1  to  I-.T  per  cent,  of  phosphorus  .should 
not  be  used,  but  simply  that,  where  hematite  ore  or  other 
non-phosphoric  ore  is  at  present  used,  these  should 
be  treated  in  basic-lined  instead  of  acid-lined  furnaces. 
Working  under  such  conditions,  either  with  molten  metal 
from  a  mi.xer  or  with  cold  pig  iron  and  scrap,  the  rpuility 
of  the  whole  of  o\ir  steel  at  present  nrodiiced  in  acid 
furnaces  would  be  improved  at  practically  no  additional, 
but  probably  at  a  reduced  cost,  when  the  lower  price  of 
pig  iron  and  the  less  risk  of  rejections  are  taken  into 
consideration. 

The  Bessemer  process,  both  acid  and  basic,  has  done  such 
good  service  in  the  past  that  one  feels  loth  to  say  anytliing 
which  may  seem  to  discredit  a  proce-is  which  has  served  us 
so  well,  but  at  the  same  time  we  must  face  the  fact  that 
slowly  yet  surely  botli  acid  and  basic  Bessemer  converters 
are  being  replaced  by  open-hearth  furnaces.  For  boiler 
plates  and  many  other  jiurposes  some  engineers  decline 
to  have  any  Bessemer  steel,  and  even  for  rails,  o]ien- 
hearth  steel  is  now  becoming  a  serious  competitor  with  the 
Bessemer  converter,  ami  although  the  ])resent  Bessemer 
works  may  continue  for  numy  years  to  come,  it  is  very 
unlikely  that  any  other  Bessemer  plants  will  ever  be  erected 
in  this  country.  More  especially  is  this  the  case  since  the 
recent  ec-.momies  eO'ected  in  the  working  of  the  ojjen- 
hearth  practice  has  reduced  the  margin  between  the  cost 
of  production,  and  to  a  very  great  e.xlent  left  little  advan- 
tage with  the  Bessemer  process  in  this  respect. 

With  regard  to  the  Bessemer  basic  process,  this,  apart 
from  any  other  consideration,  isrestricted  by  the  phosphoric 
ores  available.  To  work  this  process  economically  it  is 
necessary  to  have  a  i)ig  iron  containing  at  least  2'25  [)er 
cent,  of  phosphorus  and  preferably  3  per  cent.,  and  the 
supply  of  ores  to  (jroduce  such  a  pig  iron  is  limited  to  one 
or  two  districts  in  (Jreat  Britain. 

'I'he  nece.s.sity  of  obtaining  steel  of  exceptional  purity 
for  some  purposes  has  led  to  interesting  developments  in 
refining  in  the  electric  furnace,  and  on  the  Continent  this 
i.s  being  carried  out  at  several  works  with  marked  success. 
.Molten  finished  steel  fro'n  either  a  Bessen\er  or  oi)en-hearth 
furnace  is  transferred  to  an  electric  furnace,  where,  by 
the  addition  of  suital)le  (luxes,  it  is  almost  completely 
dephosphorised  and  ilcsuljihurised  in  about  three  hours. 
The  furnaces  are  basic  lined,  and  the  refining  is  effected 
with  very  basic  slags,  the  final  desidphurising  slag  being 
piacticaliy  free  from  iron.  At  two  of  the  works  I  visite<l 
recently,  one  working  with  the  Heroult  ami  the  other 
with  the  Rochlinir-Kodenhauser  induction  furnace,  the 
])hosphorus  was  reduco<l  from  0-07  per  cent,  to  0-013  jK-r 
cent.,  and  the  sulphur  from  0()5  per  cent,  to  0004  ]>er  cent. 
in  three  hours,  with  a  consumption  of  about  300  kilowatts 
per  ton  of  steel;  an  8  ton  furnace  was  refining  about 
50  tons  iu  the  24  hours.  Taking  electric  energy  at  the 
price  it  can  be  obtainc<l  in  this  country,  the  cost  is  by  no 
means  a  prohibitive  one.  If  the  refining  is  not  carritHi 
so  far,  less  electric  energy  is  required,  and  a  considerably 
greater  output  is  obtained.  The  po.ssibihties  of  utilising 
electric  furnaces  in  conjunction  either  witii  Bessemer  or 
o|>en-hearth  furnaces  for  the  production  of  steel  for  sjwcial 
jmrirose-s  seems  to  offer  considerable  ]>ossibilities,  as  not 
only  is  the  steel  of  exceptional  purity,  biit  with  careful 
work  it  can  be  practically  deoxidise<l.  In  steel  castings,  too. 
remarkably  pood  wtuk  is  being  done  in  the  electric  furnace  ; 
castings  of  all  sizes  from  a  little  over  1  lb.  in  weight  and 
less  than  .\  inch  in  thickness  are  being  regularly  made, 
equal  in  soundness  and  (piality  to  anythiuL'  produced  from 
the  crucitile,  and  at  a  considerably  less  cost.  .Ml  grades 
of  steels  can  be  made  equal  to  high-class  crucible  steel,  and 


such  steel  is  now  being  largely  produced  and  eompetin 
with  crucible  steel.  T"he  increase<l  size  of  our  iugot- 
with  the  accom]>anying  segregation  troubles,  makes  ■ 
doubly  important  that  we  shoultl  be  aitle  to  produce  th 
jjurest  material,  and  so  far,  the  best  preventive  for  segrt 
gation  is  to  have  few  impurities  to  segregate. 

During  recent  years  great  advances  have  been  made  i 
the  economy  of  fuel  in  our  steel  works  for  reheating  an 
other  purposes.  The  adoption  of  the  .Siemens  retiencraliv 
system  in  many  gas-lired  furnaces,  together  with  tlie  u» 
of  vertical  furnaces,  sunk  beneath  the  lloor  level,  by  whic 
radiation  los.sesare  reduced  to  a  mini numi, has  been  attende- 
with  trreat  economy  in  fuel,  reducing  the  losses  by  oxidatiu; 
and  the  labour  of  charging  and  withdrawing.  In  moder; 
practice  the  sensible  heat  of  the  ingot  as  removed  from  th 
mould  is  practically  sufficient,  if  allowed  time  to  distrihui 
itself  equally  through  the  mass,  for  cogging  down,  and  ii 
some  c.ises  for  rolling  the  finishetl  prodiu-t.  and  in  gas 
fired  soaking  ))its  very  little  gas  is  required  for  actuii 
heating  of  the  .steel. 

In  numberless  tyjies  of  reheating  furnaces  great  attentioi 
has  been  paid  to  details  of  furnace  construction,  both  will 
a  view  to  fuel  economy  and  convenience  for  handling  tb 
materials,  and  the  results  have  been  most  satisfactory. 

Furnaces  arc  now  at  work  in  which  stub  a  rednciiif 
atmosphere  can  be  maintaine<l  that  steel  Jirticles  cau  b< 
anneale<l  at  a  red  heat  without  aiJprcciable  surfaci 
oxidation,  quite  equal  to  anything  obtained  a  few  year 
ago  by  close  annealing. 

In  the  gas-|)roducers,  modifications  iu  details  of  deaien 
by  which  the  ]iroportions  of  air  and  steam  are  undc 
better  control,  have  led  to  more  ]>erfeet  combustion  an< 
considerable  increase  in  eflicieiuy.  The  (iioducer  plan 
in  a  works  has  been  in  the  past  and  even  now  is  iioi 
unficqucntly  neglected,  and  yet  its  systematic  control  v 
of  the  greatest  imporU-vnce.  Not  only  should  there  b< 
daily  analyses  of  the  gases  produced,  but  a  systemati* 
record  of  the  temperature  of  the  gas  as  it  li 
producer,  nnd  an  estimation  of  the  jiercentagc  ■ 
in  the  ashes,  so  that  any  losses  may  at  once  be  uru-cit- 
and   rectified. 

We  have  now  mechanical  producers  in  which  by  stirren 
and  various  other  devices,  the  fuel  is  equally  distribute*' 
and  efficient  combustion  maintained,  and  others  in  whirl 
by-products     are     very     largely     recovered.     The     X|. 
l)roduccr  is  si)ecially  des!giu'<l   for  by-prod\ict   rcTo\i 
and  the  rcsidts  obtained  in  this  direction  have  been  i 
satisfactory,    the    only   drawbaik    being   the   greatiT  • 
of    the    plant    compared     with    an    ordinary    produ- 
plant. 

So  far  I   have  not  referred   to  the  question    of   alloy 
steels,  and  yet  jierhaps  it  is  in  this  branch  of  steel  manu- 
facture that  the  greatest  progress  has  been  made  from  « 
nu'tallurgical   stftud])oint.     From   the   discovery  of  man- 
gan<sc    steel    by    Hadlidd.    to    the    recent    dcvcloiiment! 
in   connection    with   high   speed   steels,    there   has  been  a 
record  of  steady  jirogress.     Our  weapons  of  offence  and 
defence   dejicnd   eutii-ely   upon   these   si>ecial   steels,  an<l 
their  special  heat  treatment  by  the  uutallurgist.     To-day 
a  Knipp  ecuunted  11-inch  armour  plate  affords  resistann 
equal  to  more  than  18  inchi  s  of  wrought  iron.     Then 
ever   the    fight    between    the    projectile   and    the   arnn 
and  some  idea  as  to  the  shock  these  latter  are  nqui 
to  resist  may  be  gathered  from  the  fact  that  the  strilN 
energy  of  a  projectile  from  a  12  inch  brccch-loa<liiig  i. 
is  in  some  cases  over  42.t)O0  foot-tons,  and  if  unenp 
is  capable  of  penetrating  19  inches  of  Krupp  cemin 
armour,    and    if   capped    23    inches.     The    ixtm 
properties  t)f  the  jirojectilcs  nf»w  made,  nuiy  be  : 
from  the  fact  that  a   12  inch  Krupp  cemented  |  ..  . 
been  pierced  by  a  12  inch  armour  jiicrcing  shell,   ami 
projectile,    after    pas.sing    through    the    jilati',  has    !■■ 
found  in  the  rear  in  a  condition  for  bursting. 

Our  heavy  guns  are  also  made  largely  of  special  lUoy 
steels,  heat-treated  to  give  theui  that  combination  of 
toughness  and  strength  combined  with  ductility  sufficient 
to  avoid  any  risk  of  bursting. 

For  ]>urposcs  too  numerous  to  mi-ntion.  ni»'kcl  8t<  ■ 
chrome  vanadium  steels,  molylKlenum  and  other  »' 
steels,  are  used,  and  much  of  the  succeas  of  our  ni' 
industry  is  duo  to  the  use  of  these  special  alloy  ft. 
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or  parts  subject  to  vibratory  and  other  stresses.  The 
■ecent  developments  in  high  speed  tool  steel  are  so  well 
^nown  that  they  hardly  need  mentioning,  but  we  have 
4ow  alloy  steels  which  are  capable  of  cutting  in  a  lathe  at 
'i  rate  of  .lOO  feet  per  minute,  and  are  revolutionising  the 
itnachine  shops  of  the  world,  thus  enabling  the  metallurgist 
i;o  make  some  repayment  to  the  engineer  for  the  many 
liervices  which  he  has  rendered  to  metallurgy. 
!  The  progress  in  the  manufacture  of  steel  alloys  and 
i;he  heat-treatment  which  is  essential  to  their  successful 
Kpplication  is  largely  due  to  a  number  of  workers  on  the 
jheoretical  side  ;  without  their  labours  the  progress  made 
l.vould  have  been  impossible.  Amongst  these  may  be 
nentioned  Roberts-Austen,  Osmond,  Stead,  Hadfield, 
Arnold,  Le  Chatelier,  Guillet,  and  many  others,  who  by 
!heir  systematic  researches  on  the  constitution  of  steel 
ind    aUovs    have    stin-ed    the    imagination    and    started 


practical  men  thinking  on  these  complex  problems ;  and 
it  is  no  exaggeration  to  say  that  their  work  is  revolu- 
tionising various  branches  of  our  industry.  The  relation 
between  the  critical  points  and  heat-treatment,  instead 
of  being  a  matter  for  academic  discussion,  is  now  made 
the  basis  of  heat-treatment  in  actual  practice,  and  I  could 
mention  works  wherethe  heat-treatment  absolutely  depends 
on  previous  accurate  determination  of  critical  points, 
and  the  results  are  largely  controlled  by  the  microscope. 
It  is  by  the  intelligent  appUcation  and  adaptation  to 
practice  of  the  results  of  our  scientific  men  that  the 
future  of  the  industry  must  largely  depend,  and  provided 
our  theoretical  and  practical  men  work  hand  in  hand, 
each  doing  his  part,  there  is  every  reason  to  believe  that 
future  developments  wiU  in  every  way  equal  those  of 
the  past,  and  that  the  present  century  will  show  a  record 
of  progress  of  which  we  may  all  be  proud. 
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fHUriw;  media  and  the  like  ;   Cleansing .     .J.  Wilson, 

London.     Eng.   Pat.   I.'5,019.  July  15,   1908. 

Ehs  claim  is  for  a  method  of  cleansing  the  filtering  medium 
)f  a  filter,  in  which  the  filtration  takes  place  by  an  upward 
jiow  of  the  Uquid  through  such  filtering  medium.  To  effect 
I  he  cleansing,  the  supply  of  liquid  to  be  filtered  is  shut 
)£E  and  water  is  caused  to  flow  downwards  through 
|:he  medium  from  above  and  at  the  same  time  air  is 
lOrced  through  the  perforated  pipe  by  which  the 
liquid  to  be  filtered  enters  in  the  ordinary  course.  The 
lir  agitates  the  cleansing  water  and  enables  it  to  wash  away 
\he  deposit. — W.  H.  C. 

Mij-ing  and  filterin/j  machines.     W.    S.   Kern.     Fr.    Pat. 
397.702,  Dec.  19,  1908. 

A  HOEizoxTAL  perforated  truncated  eone  is  mounted  upon 
ti  stand  and  has  each  end  closed  by  metal  plates,  that  at 
|.he  larger  end  being  easily  removable.  The  material 
l»  be  treated  is  fed  through  an  opening  in  the  smaller  end 
.)f  the  cone  and  is  mixed  and  agitated  by  brushes  carried 
ay  arms  fixed  to  a  central  shaft,  which  passes  through  the 
I'nds  of  the  cone  and  is  rotated  by  a  pulley  from  without, 
ifhe  finer  particles  are  brushed  through  the  perforations, 
.caving  the  coarser  ones  on  the  interior  surface.  The 
latter  are  scraped  off  by  blades  fastened  to  the  arms 
'■anying  the  brushes,  and  are  discharged  through  an 
jipening  in  the  plate  closing  the  larger  end  of  the  truncated 
lone.— W.  H.  C. 
i 
filter-press  plates  ;    Method  of  malcinj  thin  for  oil, 

sugar,  and    chemical    works.     B.    Degremont    and    A. 

Devaux.     Fr.  Pat.  398,065,  Dec.  8,  1908. 

Che  plates  are  formed  of  a  narrow  iron  frame  with  grooves 

in  its  inner  edges.  A  thin  con-ugated  metal  sheet  is  held 
'letween  two  perforated  plates  which  fit  into  the  grooves, 
l.nd  a  central  aperture,  strengthened  by  a  metal  ring  on 

ach  side,  is  pierced  through  the  plates  for  the  admission 
>f  the  liquid  to  be  filtered  and   to  afford  support  to   the 

ilter-cloth.— W.  H.  C. 

Jquids  and  ga.$ps  ;   Apparatus  for  effecting  intimate  contact 

of  .     Kirkham    Hidctt    and    Cliandler.    Ltd.,    and 

S.  Hersey,  London,  and  E.  \V.  Blake,  South  Croydon. 
Eng.  Pat.  18,129,  Aug.  28,  1908. 

'he  gas  enters  through  the  opening,  6i,  and  passes  up- 
.ards  through  the  central  openings,  /.  from  chamber  to 
hamber,  finally  escaping  from  the  top  chamber  through 


the  opening,  c'.     The  liquid  enters  through  the  siphon,  i', 
and  flows  down  from  chamber  to  chamber  over  the  upper 
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edge  of  the  upstanding  ])iiK'8.  /,  finally  escaping  through 
the  seal,  /.  The  latter  is  also  connected  to  each  chamber 
by  pipes,  t,  and  taps,  i-',  for  the  purpose  of  emptying  the 
apparatus  of  liquid.  In  each  chamber  there  is  a  domed 
disc,  d.  having  its  outer  edge,  d-,  turned  upwards  and 
perforated.  The  discs  are  mounted  on  the  shaft,  e,' 
driven  by  the  pulley,  i-.  and  each  disc  has  several  curved 
pipi'S,  r;,  depcndinf;  from  it,  so  that  when  the  discs  are 
rotated,  tlic  liquid  is  scooped  up  by  the  pipes  and  is  thrown 
off  as  spray  thro\igh  the  perforations.  The  gas  as  it  passes 
upwards  is  thus  obliged  to  pass  through  the  sprav. 

— W.  H.  C. 

Introducing  air   or  other  gaecs   into  liquids.     M.   Schon- 
mann.     Fr.    Pat.    398,000,   Nov.    21,    190S. 

The  liquid  is  placed  in  a  tank  the  bottom  of  which  is 
covered  liy  a  plate  having,  on  its  upper  surface,  rows  of 
guttei^i  wliieh  cross  one  another  at  right  angles.  A  round 
block  formed  of  ])orous  wood  free  from  sap  and  hollowed 
out  below,  is  placed  over  each  intersection  of  the  gutters, 
and  the  whole  is  covered  by  a  plate  having  circular  open- 
ings corresponcUng  to  the  blocks.  The  edges  of  the  open- 
ings are  bent  downwards  and  tit  into  grooves  formed  round 
the  upiier  edges  of  the  blocks.  All  the  joints  are  made 
light  with  asphaltum  or  pitch.  Air,  under  jjrcssurc,  is 
introduced  by  a  pipe  into  the  gutters  and  rises  through  the 
Ijorous  blocks  in  a  finely  divided  condition  into 
the  liquid.— \V.  H.  C. 

Caitrijugal  separators.     I.   Segalevic,   Budapest,   Austria. 

Eng.  Pat.  24,85'.).  Nov.  18,  1908. 
The  claim  is  for  a  centrifugal  machine  which  can  be 
automatically  emptied  without  stopping  its  rotation.  A 
bell  i)n)vided'  with  external  radial  arms  or  blades  at  different 
heights,  is  fitted  over  the  spindle  within  the  drum.  During 
the  tilling  of  the  machine,  the  bell  is  coupled  to  the  spindle 
so  that  bell,  blades  and  drum  rotate  together.  When 
the  drum  is  full,  the  bell  is  disconnected  from  the  spindle 
by  means  of  a  lever  and  ratchet,  and  is  brought  to  a  stand- 
still by  a  brake.  The  drum  continues  to  rotate  and  the 
blades"  on  the  bell  detach  the  contents  of  the  drum  and 
discharge  them  through  openings  in  the  bottom  of  the 
drum.— \V.  H.  C. 

Drying    air;     Milhod    of   and    app/irntus    for   .     D. 

iJaker,   Philadelphia,   Pa.     U.S.   Pat.   92li,972,  July   6, 

1909. 
The  air  is  first  compressed  and  then  cooled  to  remove 
the  heat  due  to  compression.  It  is  next  further  cooled 
whilst  maintaining  the  compression,  and  the  deposited 
water  is  mechanically  removed.  The  tem))erature  and 
pressure  being  still  nuiintained  constant,  the  air  is  passed 
through  a  measuring  apparatus  and  delivered  to  the  place 
where  it  is  to  be  used.— W.  H.  C. 

Furnace.     T.    S.    Blair,   jun.,    Elmshurst.    111.     r..S.    Pat. 

927,098,  .luly  0,  1909. 
A  BF.VERBEK.^TORY  regenerative  furnace  is  jirovidcd  with 
a  gas-port  covered  by  a  hollow  metal  hood  projecting 
into  the  furnace  from  the  end-wall  and  jirovided  with  an 
outlet  in  its  rear-end  jiortion.  Tlic  liood  is  composed  of 
united  sections,  insulated  material  on  the  ujiper  side  of 
the  hood  covering  a  joint.  Water  pipes  i)laced  outside 
the  hood  and  connected  with  it,  cause  a  tlow  of  water 
through  the  iinier  end  of  the  hood. — A.  G.  L. 

Evaporating  apparatus.     \V.  and  A.   Gaulin,  St.  Cesaire, 

Canada.  U.S.  Pat.  927,520,  July  13,  1909. 
The  liquid  to  be  evaporated,  is  contained  in  pans 
supported  on  a  frame  over  the  Hues  of  a  furnace. 
By  mi-ans  of  a  device,  controlled  by  a  weight,  the  pans 
are  iirogrcssively  raised  above  the  frame  as  the  liquid 
in  them  evaporates,  and  at  the  same  time  dampers  in  the 
flues  arc  lowered  in  order  to  regulate  the  evajHiration. 

— \V.  H.  C. 


Cryalallisation  ;   Disturbed . 

397,877,  Nov.  27 


H.  Flamisset.     Fr.  Pat. 
1908. 

The  solution  to  be  crystallised  is  atomised  by  a  current 
of  air  produced  by  a  fan,  and  allowed  to  fall  in  the  con- 


dition of  a  fine  spray  into  the  crystallising  vessel.  The 
liquid  is  cooled  by  the  air,  and  crystallisation  takes  place 
while  the  spray  is  falling. — \V.  H.  C. 

Agglomeration ;    Process  of  .     E.  A.   L.  Rouxeville. 

Fr.  Pat.  398,083,  March  13,  1908. 

Cl.\im  is  made  for  the  use  of  hydroc.irbons  of  the  tcrpenc 
series  described  in  Fr.  Pat.  35lj".7U)  of  1905  (this  J.,  190(i, 
S3)  and  378,251  of  1900  (tliis  J.,  1907,  1153)  either  in 
their  natural  condition  or  after  vulcanisation,  as  an 
agglomerant. — \V.  H.  C. 
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Coal   in   Mull   (Scotland).     Times   Kng.   Suppl.,   Aug.    i. 
1909.     [T.P..1 

L.vur.E  seams  of  coal  have  been  discovered  in  the  island 
of  .Mull  on  the  estates  of  tho  Duke  of  -Vrgyll  and  of  Mr. 
Clark,  of  Llva.  Jlining  rights  have  been  granted  to  a 
syiulicatc,  and  ojierations  have  been  begun  near  Bunossau 
by  blasting  an  extensive  seam  quite  close  to  tho  seaboard. 
This  is  the  fii-st  effort  that  has  been  made  in  Jlull  to 
develop  the  coal  resources  commercially. 

Coal-dust  explosions.     Times  Eng.  Suppl.,  Aug.  11.  1." 

Demonstrations  (in  the  presence  of  Lord  Jlonksweil. 
chairman,  and  other  members  of  tho  Koyal  Commisaion 
on  Mines)  of  tho  ex]>losive  for-cc  of  a  mixture  of  coalduiit 
and  air  were  carried  out  at  tho  cxjwriniental  gallery  at 
Jlessrs.  Pope  and  Pearson's  .Altofts  Colliery,  near  .Vorman- 
ton,  and  were  intended  to  show  (1)  whether  an  e\|iluaiun 
can  be  confined  to  a  coal-dust  area  by  sandwiching  it 
between  two  lengths  distributed  with  stone-dust,  and 
(2)  to  demonstrate  tho  effect  of  an  explosion  of  coal-dnst 
without  tho  mitigating  inHuenee  of  stone-dust.  The 
series  of  experiments  carried  out  at  Altofts  last  yearwero 
mainly  intended  to  convince  mining  engineers  generally 
of  the  fact  that  finely  divided  coal-dust  and  air.  without 
the  presence  of  liredamp.  constitute  an  explosive  mixture 
of  enormoiis  jjower,  and  with  that  end  in  view  they  were 
undoubtedly  successful.  So  far,  however,  they  coul'^ 
onlv  be  considered  as  cmpii-ical.  and  tho  serious  scien' 
investigation  of  tho  many  ramifications  of  the  probN 
involved  had  not  been  entered  upon.  Obviously  iH' 
next  stop  was  to  est.ablisli.  if  possible,  the  actuiil  niaximuni 
force  and  the  rate  of  development  of  an  explosive  n>ixtun' 
consisting  of  a  finely  divided  solid  and  air.  to  be  fnllnwwl 
by  the  calibration  of  tho  effect  of  means  of  starving  thi* 
force  by  depriving  it  of  food  and  heat  by  tho  use  of  atone- 
dust  zones  and  similar  devices. 

From  November.  1908.  to  Jinie  1,  this  year  the  »■ 
with  the  experimental  gallery  was  suspended  on  acc' 
of  atmospheric  conditions.      The  interval  was  ein-''-' 
in   designing    and    perfecting    insfrunionts    for   i 
(1)  tho  pressure  jiroduced  by  the  explosion.  '2)  the 
with  which  this  pressure  is  developed,  (3)  tho  compusiti"" 
of  tho  resultant  gases,  and   (4)  the  temperature  of  the 
flame.     When    the   exix-riments    with    the   gallery   were 
resumed  in  Juno,   tho  committee  hnd   the  assistance  in 
their  investinations.   of   severikl   new   insirumen'-^'     ''■ 
jiressure  recorder.   (2)  a  time  recorder.   (3)  a  i 
apparatus,  and  (4)  separate  forms  of  velocity  !• 
I    The    pressure    recorder,    or    manonu^ter.    is   so   dcsignot 
as  to  absorb  any  vibration  arising  from  tho  cxpenraontiil 
I    gallery  without  transmitting  it  to  tho  recording mccham- 
It    consists    essentially    of    a    strcuig,    triangular  shii 
I    flat  spring,  against  which  there  presses  lightly  a  mov  , 
piston.     This  piston  takes  the  form  of  a  hollow  cyh" 
and  rests  in  a  box  containing  oil.     Tho  pressure  of  ' 
explosive   blast   acts   upon   the   surface  of   this  oil,  an" 
drives  tho   ])iston  against   tho  sjiring.     Tho  end  of  tli'' 
spring  carries  a  hard  steel  point  which  marks  its   ni' 
ment   on  a  ruled  surface  revolving  .it   a    known    w|  ■ 
By   this   means  a   continuous   record   of  the   pressure 
obtained    from    tho    first    moment   of    its    development 
The  speed  of  revolution  of  tho  drums  carrying  the  rulei 
surface  is  obtnined  from  a  spcoiallv  designed  time  mukc 
I    recording  tenths  of  a  second.     The  time    interval*   o 
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)ne-tenth  of  a  second  are  recorded  simultaneously  on  the 
pressure  charts  by  means  of  a  delicate  Deprez  indicator, 
[is  two  breaks  in  electric  contact.  The  amount  of  dis- 
ilaeemeat  of  the  spring  due  to  200  lb.  pressure  is  only 
jialf  an  inch,  so  that  the  records  need  to  be  read  by  means 
>f  a  microscope  and  scale,  so  arranged  as  to  enable  pressures 
'i'!  low  as  1  lb.  per  square  inch  and  as  bigli  as  250  lb.,  to 
r  easily  measuied.  The  rat«  of  development  and  length 
•i  (luration  of  pressure  can  also  be  determined  by  means 
■i  this  instrument.  The  principle  adopted  for  the  velocity 
■ccorders  is  that  of  registering  the  time  at  which  electrical 
■outlets,  j)laced  at  known  distances  inside  the  exp^ri- 
■iital  gallery,  are  broken  by  the  force  of  tlie  explosion. 
i  iu'se  instruments  give  the  speed  of  travel  of  the  pressure. 
The  aver.aee  speed  as  shown  by  the  experiments  from 
he  time  of  ignition  to  a  point  275  ft.  distant  api>ear3 
h.^ve  been  1400  ft.  per  second. 

'  ho    evidence    supplied    by    the    several    instruments 

libed.  appears  to  have  confirmed  what  might  logically 

^   been   deduced   from    pre%nous   experiments   rather 

■1  to  have  afforded  new  information.     This  is  illustrated 

I  wo  experiments  made  on  July  2  and  S  last.     In  each 

iiese  experiments  a  length  of  275  ft.  of  the  gallery  was 

•.d    with    coal-diist.     In    one    case    the    succeeding 

jih  of  150  ft.  to  the  open  ("  down  cast  ")  end  of  the 

■ry  was  spread  with  stone-dust,  but  in  the  other  it 

left   undressed,    constituting   a   so-called    "  dustless 

:':''     A  pressure  recorder  (X)  was  in  each  case  placed 

.;  the  end  of  the  coal-dust  zone  275  ft.  from  the  point 

i!  ignition,  and  a  second  pressure  recorder  (Y)  was  placed 

^litO  ft.  in  advance,  or  375  ft.  from  the  point  of  ignition 

■  ind  50  ft.  from  the  open  ("  down  cast  ")  end  of  the  gallery. 

I  The   coal-dust    was   raised   and   exploded    in   the   usual 

imaiiner  by  firing  two  caimon.  as  described  in  this  J.  1908, 

1)71.     See  also  jftj'd,  88S.     In  the  "  dustless  zone  "  experi- 

oent  the  pressure  recorder  (X)  registered  a  rapid  rise  to 

,1  maximum  of  45  lb.  per  square  inch,  and  then    fell — 

he  rise  and  fall  occupying  about  equal  periods  of   time. 

'Ihe  pressure  recorder  (Y),  however,  immediately  upon 

.jeing  reached  by  the  explosion  wave,  rose  to  a  maximum 

|)f  113  lb.  per  squaie  inch.     In  the  ""  stone-dust  zone  " 

experiment  the  pressure  curve  registered  bv  the  pressure 

jrecorder  (X)  was  practically  identical  witli   that  of  the 

previous    experiment,    but    the    pressure    recorder    (Y) 

j^n  this  occasion  rose  to  only  about  30  lb.  per  square  inch, 

jwhich  gradually  died  away. 

The  explanation  given  for  these  divergent  phenomena 

-  ihat  in  the  first  experiment  the  coal-dust  was  driven 

■1  front   of   the   explosion   wave,   so   that   the   pressure 

rder  (Y)  actually  registered  the  pressure  developed 

I  he  end  of  a  coal-dust  length  of  275-flO0=375  ft. 

;:.  the  second  experiment  the  explosion  was  quenched 

'      the  stone-dust.     In  the  former  case  the  flame  from 

•  explosion  shot  out  beyond  the  open  ("  down  cast  '') 

I  of  the  gallery  to  a  distance  of  16  ft.,  as  shown  by   a 

:  -c.ally  constructed  cinematograph.     In  the  second  case 

|the  flanie  penetrated  the  stone-dust  zone  for  a  distance 

'of  only  ,')o  ft.,  as  shown  by  tufts  of  gun-cotton  suspended 

•I    the    gallery.     These    experiments    appear    to    prove 

inclusively  that  the  stone-dust  has  a  definite  restraining 

»ftion  beyond  the  negative  one  of  not  supplying  food 

i:orthc  explosion. 

The  Altofts  investigation  gives  promise  of  supplying 
'imation  which  will  be  invaluable  in  the  endeavotir 
prevent  or  minimize  the  effect  of  explosions  in  coal- 
jimnes,  the  success  of  which  attempt  must  depend  upon 
Ithe  thoroughness  with  which  the  phenomena  attendant 
lupon  such  explosions  are  understood. 
I  A  satisfactory  instrument  for  determining  the  tem- 
iperature  of  the  flame  of  an  explosion  still  remains  to  be 
devised,  and  in  spite  of  the  serious  difticulties  which  the 
■problem  involves  it  is  believed  that  success  will  be 
•achieved.  The  information  which  such  an  in.strument 
;would  supply  is  of  very  great  importance  and  would 
(lead  to  rapid  progress. 

Gas  producer  ;    Infiuewe  of  steam  and  of  loss  of  heal  from 

the  gas-producing   zone  on  the  efficiency  of  a  .     J. 

Voigt.     Z.  angew.  Chem.,  1909,  22,  1539—1548. 
The   author   takes    the    experimental    results    of    Wendt 
(.Mitt,  uber  Foischungsarbeiten,  herausgeg.  v.V.d.L  Heft 


31),  and  bases  upon  them,  calculations  of  the  eQect  of 
the  quantity  of  steam  introduced,  and  of  the  loss  of  heat 
by  radiation  and  conduction  on  the  efficiency  of  a  gas 
producer.  He  concludes  that  in  order  to  attain  the 
highest  efficiency  of  the  gas-producing  zone  and  the 
highest  temperature  of  combustion  of  the  gas  mixture 
produced,  the  total  heat  liberated  by  the  combustion  of  the 
carbon  by  air,  \rith  formation  of  a  mixture  of  carbon 
monoxide  and  nitrogen,  must  be  utilised  for  the  decom- 
position of  steam  by  carbon,  with  formation  of  hydrogen 
and  carbon  monoxide.  In  practice  the  amount  of  steam 
introduced  should  be  such  that  the  proportion  of  carbon 
monoxide  in  the  gas  is  a  maximum.  The  loss  of  heat  from 
the  gas-producing  zone  by  radiation  has  an  important 
influence  on  the  results  obtained,  but  if  this  loss  be  kept 
low,  the  maximum  efficiency  is  attained  in  most  eases  by 
using  about  300  gi-ms.  of  steam  per  kilo,  of  solid  carbon, 
or  80  grms.  of  steam  per  cb.  m.  of  air. — A.  S. 

Vertical    retorts ;     Distillation    in    .     J.     Bueb.     J 

Gasbeleucht.,  1909,  52,  685 — 687. 
In  order  to  determine  whether  the  gas  evolved  in  vertical 
retorts  ascends  through  the  interior  of  the  fuel  column,  or 
whether  it  passes  through  the  coke  ip  the  neighbourhood 
of  the  walls,  lighting  gas  was  passed  through  a  column  of 
coke  6  cm.  long  in  a  porcelain  tube  heated  to  various 
temperatures.  It  was  found  that  at  temperatures  from 
500°  to  900°  C.  the  resistance  to  the  flow  of  gas  was 
increased  ;  the  heavy  hydrocarbons  in  the  gas  were  whoUy 
or  partly  destroyed  ;  the  illuminating  power  of  the  was 
was  diminished,  being  entirely  destroyed  after  passFng 
through  coke  at  900=  C.  ;  and  the  calorific  value  was 
considerably  reduced.  The  quantity  of  naphthalene  in 
the  gas  was  increased.  Soot  was  deposited  on  the  coke 
near  the  gas  inlet,  and  this  soot  was  only  partly  removed 
by  the  passage  of  a  current  of  lighting  gas  mixed  with 
steam.  These  experiments  show  that  the  gas  does  not 
pass  through  the  incandescent  coke  in  vertical  retorts, 
or  ascend  in  the  neighbourhood  of  the  walls,  excepting 
immediately  after  charging,  when  the  gas  liberated  near 
the  walls  is  decomposed  mth  formation  of  graphite.  The 
gas  may,  however,  pass  up  through  the  coke  in  the  later 
stages  of  the  distillation,  when  the  heavy  hydrocarbons 
have  been  liberated. — A.  T.  L. 

Naphthalene  in  [lightirigl  gas  ;  Determination  of ,  and 

its  removal  by  coolijig.  J.  Rutten.  J.  Gasbeleucht 
1909,  52.  694—696. 
Naphth.\lexe  in  lighting  gas  may  be  determined  by  a 
modification  of  Colman  and  Smith's  method,  in  which 
the  solution  of  picric  acid  used,  is  saturated  and  contains 
crystals  of  the  acid.  When  Ughting  gas  is  passed  through 
this  solution,  the  formation  of  the  insoluble  naphthalene 
picrate  is  quantitative,  without  further  treatment,  and 
after  diluting  the  solution  and  re-dissolving  the  picric  acid, 
the  solution  may  be  titrated  immediately.  The  removal 
of  naphthalene  from  lighting  gas  by  wasliing  the  gas  with 
tar  is  more  effective  the  lower  the  temperatures  of  the  gas 
and  tar,  since  the  vapour  pressure  of  naphthalene  decreases 
with  temperature  more  rapidly  than  its  solubihty  in  tar. 
In  the  author's  tests  the  gas  was  cooled  by  means  of  cooling 
chambers  separated  fioni  the  retorts  by  about  220  metres 
of  piping.  With  the  inlet  and  outlet  temperatures  of  one 
of  the  coolers  varving  from  51°  C.  and  22°  C.  respectively, 
to  63°  C.  and  41°  C,  the  quantity  of  naphthalene  in  the  gas 
entering  and  leaving  the  cooler,  varied  from  M42  and  0-564 
grm.  to  1-950  and  1-44  grm.  per  cub.  m.  It  was  also 
found  that  50  per  cent,  of  the  tar  and  70  per  cent,  of 
the  naphthalene  were  removed  in  the  cooling  chambers. 

—A.  T.  L. 

Peat    for    generating    electricity    in    Germany.        Bd.     of 

Tr.  J.,  Aug.  5,  1909.     [T.R.] 
The   following   information   is   from    the   report    by   the 
British   Vice-Consul  at  Emden  : 

An  undertaking  has  been  imtiated  near  Aurich  with 
Government  as.^istance.  Works  are  being  erected  with 
a  view  to  utilising  peat,  of  which  a  vast  supply  is  avsilable, 
for  the  generation  of  electricity.  The  Government  will, 
it  is  reported,  require  a  supph  of  .some  2.000.000  kilowatts 
yearly  in  connection  with  the  harbour  at  Emden. 
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Patents. 

Cokes;    Trtatmtnt   of  ■ .     B.    Ely   and   A.    RoUason. 

Pye  Bridge.  Eng.  Pat.  2(5,121",  Dec.  3,  1908. 
Cokes  as  they  arc  withdrawn  from  the  ovens  are  covered 
with  a  layer  of  coke  breeze  "  of  sufficient  thickness  to 
exclude  air  and  moisture,"  wliiist  they  are  cooling  down. 
It  is  stati'd  that  the  coke  when  so  treated  becomes  softened, 
and  when  eniployeil  us  fuel  in  an  open  grate  or  a  furnace, 
will  ignite  and  burn  with  a  steady  flame.  The  softened 
cokes,  so  produced,  can  be  ground  "and  used  in  the  manu- 
facture of  electric  carbons  or  for  other  purposes. — E.  F. 

Combustion  of  fuel ;    Process  for  jacilitating  or  controlling 

'Ae   and   for    preventing    smoke.     P.    M.    Justice, 

Ix>ndon.  From  Tlie  Coal  Treating  Co..  Boston,  Mass., 
U.S.A.  Eng.  Pat.  14..')58,  .July  0.  1908. 
The  coal  is  coated  with  a  very  thin  film  of  a  salt  which 
will  not  volatiUse  at  1000°  F.  b'ut  will,  at  tliat  temperature 
or  above,  exert  a  catalytic  action  anil  accelerate  the 
combustion  of  the  carbon.  The  salts  prefenx'd,  are  calcium 
chlori<le  or  sodium  nitrate,  but  salts  of  other  alkali  or 
alkaline-eartli  metals,  or  of  copper,  iron,  manganese, 
aluminium,  chromium,  nickel,  cobalt,  tin,  gold,  and 
platinum  have  been  used  with  similar  result.s.  A  highly 
graphitic  coal  burning  under  ordinary  conditions  witli 
flames  not  longer  than  4  ins.,  when  dip])ed  in  a  weak 
solution  of  sodium  nitrate  or  calcium  chloride  and  dried, 
burned  with  llames  3.)  or  40  ins.  long  after  the  volatile 
matter  was  e.\pelled  and  until  the  coal  was  practically 
consumed.  The  long  fianie^  do  not  appear  until  the 
temperature  reaches  1000°  F.  It  is  essential  that  weak 
solutions  of  the  salts  should  be  employed  :  for  ( xamplc, 
solutions  containing  the  .salts  in  proportions  varying  from 
1  in  (iOO  to  1  in  10,  according  to  the  salt  used.  (Keference 
is  dircete<l  to  Eng.  Pat.  llo4  of  1!I07  ;  this,!.,  1907, 
752.)— A.  T.  L. 

Suction  gas  producers.     H.  Berrv,  Clcmentston,  Australia. 

Eng.  Pat.  14,40,5,  July  7,  1908. 
To  facilitate  the  removal  of  clinker  and  ashes  while  the 
producer  is  in  operation,  wells  are  provided  at  each  side 
of  the  grate,  into  which  the  cUnkcr  and  ashes  are  dis- 
charged by  means  of  a  rake  passing  through  an  air-tight 
gland  in  the  outer  wall  of  one  of  the  wells.  The  wells 
are  provided  with  suitiible  doors,  and  the  gland  for  carrying 
the  rake  may  be  mounted  on  a  universal  joint.  Instead 
of  the.se  wells,  there  may  bo  openings  controlled  by  sliding 
doors  on  each  side  of  tlio  grate  and  level  with  it,  for 
discharging  the  clinker  and  ashes  directly  into  the 
ash-pit.— A.  T.  L. 

Methane,  or  mixtures  of  methane  and  hydrogen  ;    ilanu- 

facliire  of .     P.  .Sabatier,  Toulouse,  France.     Eng. 

Pat.  14,971,  July  14,  1908.  (Sec  Eng.  Pat.  27,04.5, 
following.) 
Methaxk,  alone  or  mixed  with  hydrogen,  is  prepared  by 
passing  water-gas  over  heated  nickel.  The  use  of  moist 
water-gas  as  obtained  liy  washing  the  crude  pas  with 
alkali  hydroxide  solution,  is  claimed,  this  condition 
rendering  it  unnecessary  to  specially  introduce  water 
vapour  before  pas.sing  over  the  heated  nickel.  The  use 
of  ordinary  pas  retorts,  before  the  withdrawal  of  the 
incandescent  coke,  for  the  production  of  water-gas  for 
making  methane,  is  also  claimed.  It  is  stated  that  a 
water-gas  containing  20  per  cent,  of  carbon  dioxide, 
obtained  from  light  coke  at  070°  C,  is  just  in  condition 
for  producing  pure  methane.  The  copper  for  freeing 
the  water-gas  from  sulphur  compounds  shoidd  be  kept 
at  .500"  to  600°  C.  After  long  use  the  copper  becomes 
partly  converted  into  sulphide  and  must  be  renewed  ; 
it  may  be  roasted  to  oxide  and  then  reconverted  into 
metallic  copjjer  by  heating  in  the  gas  to  be  jjurified. 
The  temperature  of  the  nickel  used  for  effecting  the 
reduction  shouhl  preferably  be  3.50  .  I>uf  may  varj'  between 
3.50=  and  450'  C— E.  F. 

Methane  or  mixtures  of  methane  and  hi/drogen  ;    Manu- 
facture of .     P.  Sabatier,  Toulouse,  France.     Eng. 

Pat.  27,(M5.  July  14,  1908. 

Steam   is  passed  over  coke,  anthracite  or  wood-charcoal 
kept  at  a  constant   temperature   in   tubes   heated   in   a 


furnace.  In  this  way  water-gas  of  constant  composition 
is  obtained.  This  is  freed  from  carbon  dioxide  by  washing 
first  with  sodium  carbonate  solution  and  finally  with 
sodium  hydroxide  solution.  It  is  then  freeti  from  sulphur 
compounds  by  passing  it  through  tubes  eontaininp  copper, 
heated  in  the  same  furnace  as  those  in  which  the  water-g«ii 
is  produced,  and  is  finally  pas.<ed  through  tlatteniKl  metal 
tubes  containing  side  plates  holding  nickel,  which  an. 
kept  at  a  constant  temperature  in  the  same  furnace  &» 
is  used  for  the  other  reactions  ;  in  these,  the  eonvereion 
into  methane  takes  place.  The  gas  is  then  .scrubbed  and 
stored.  The  sodium  bicarbonate  solution  jmiducwl  from 
the  sodium  carbonate  used  for  washing  the  water-gu, 
is  reconverted  into  sodium  carbonate  by  boiling  on  the 
top  of  the  furnace,  and  then  used  again. — E.  F. 

Water-gas  ;     .{pixiriitti.t   for   the    production    of  iniA 

improved  milhml  of  carliuralion  bij  means  of  oil  or  oOur 
keavi/  hydrocarbons.  H.  E.  Smith,  London.  Eng.  P«t 
24,893,  Nov.  19,  1908. 


The   apparatus  consists   of  two   similar  units   which  »ir 
worked  together  in  an  alternating  manner.      Each  contain* 
a  water-gas  gcneratfir.  B.  surmounted  by  a  fireclay-lineid 
channel.    H,   leading  up  to  the  charging  hopper,  (i,  G'. 
The  channel,  H,  is  sjirronnded  by  the  system  of  checker 
brickwork.  1,  which  fills  in  the  annular  space  betwwn  i( 
and  the  outer  lining.  A.  of  the  shell.     Fuel  is  fe<l  in  from 
the  hoppers.  (!(;'.  to  the  full  height  of  the  cylinders  knd 
raised  to  incandi'seence  up  to  the  level  of  the  o|>enings,  X. 
by    blowing   in    air  from    below;    the   escaping  gases  p««~ 
into  tile   baffle-chambers.   I,   together  with   excess  of  n 
coming  from    the   secondary   air-valves.    JI.M',   anil   tmi-- 
the  checker  brickwork  to  a  suitable  temiierature.  escaping 
finally  through  the  valves,  SS'.     The  steam  and  air  an 
now  shut  off.  one  of  the  gas  valves,  e.g..  1".  is  ii  ■  i  ■  ' 
steam    admitted    to    the    baftie-chamber,    I,    throii; 
valve.    T,    in    the    other    cylinder    and    the    carbm.  i:. 
material    through    valve,    L',    to    the    bafTle-ehaiiil)er,    i 
in   the  first  cylinder  togetlier  with  a  stn'am  of  walor-jtn 
introduced  through  l)i|H',  V.     The  steam  is  su|>erhe«t' 
in    the   chamber,    I,   converting   any   carlmn   which   nw 
have    been    deposited    in    the    i  hamber    by    the    |.r.     I 
reverse  operation  into  water-gas.  passes  thronch  ' 
in  the  generator.   B.  through  the  fin^clay  counci-tin: 
J,  into  the  adjoining  generator,  up  which  it   pas^' 
long    travel    being   conducive    to   a    minimum    of   ■ 
dioxide  in  the  resulting  water-gas  ;    this  meets  the  n    k' 
of  gas  and  of  carbuntting  material  ga.silied  in  the  i    :; 
chamber    of    this    gi'nerator,    and    is    thus    carbiiniti 
passing    out     through     the     fireclay-lined    channel.    «i 
the  usual  condenser  ami  scrubber.      When  the  test  'li' 
shows    that    femiK-raturcs    are    getting    low,    the    ■       . 
and  steam  valves  are  closed  and  the  fires  again  rai-'  ■ 
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uitable  incandescence  by  the  air  blast  just  as  at  first ; 
he  air  blast  is  then  shut  off,  steam  passed  through  the 
affle-chaniber  in  the  second  generator  and  through 
he  two  generators,  and  out  by  way  of  H,  meeting  car- 
uretting  gas  produced  in  chamber,  1.  Operations  are 
ontinued  indefinitely  in  the  same  manner.  The  advan- 
iges  of  the  apparatus  are  said  to  be  that  any  carbon 
cposited  in  the  carburctting  chambers  is  oxidised  by 
he  steam,  wliich  also  cleans  the  injection  and  connecting 
ipes,  tliat  a  shallow  bed  of  fuel  is  used  for  the  blow  and 
deep  on<  ffir  the  run,  and  that  the  heat  contained  in 
le  gases  pioduced  during  the  blow  is  economically 
lilised.— E.  F. 

as-generator.     R.    N.    McDonough    and    J.    M.    Conway, 
Fossil,  Ala.     U.S.  Pat.  C«(>,889,  July  G,  1909. 

HE  claim  is  for  a  horizontal  cylindrical  retort  set  in  a 
irnace  and  provitled  with  a  horizontal  agitator.  The 
■tort  is  also  provided  with  a  valved  feeding  hopper 
t  one  end  and  with  a  valved  discharge  chamber  at  the 
ther  end.  An  au.xiliary  valved  feed  hopper  formed 
y  an  extension  of  the  cylinder  is  provided  near  the 
ischarge  hopper. — W.  H.  C. 

as;  Prorcss  of  mannfacturin//  .  B.  Brazelle.  Kirk- 
wood,  Mo.,  Assignor  to  H.  Lesehen,  St.  Louis,  Mo. 
U.S.  Pat.  928,103,  July  13,  1909. 

HE  supply  of  air  to  a  bed  of  hot  coal  is  alternately 
jened  and  closed  and  the  gases,  consisting  of  the  products 
combustion  when  the  air  is  admitted,  are  passed 
iccessively  through  a  mass  of  mineral  carbonates,  a 
cond  mass  of  coal,  and  a  mass  of  refractory  material, 
id  the  resulting  fuel  gas  is  collected.  When  the  air 
ipply  is  cut  off,  the  gases  distilling  from  the  coal  are 
issed  thro\igh  the  same  train  of  apparatus,  a  volatile 
.(liiicarbon  being  injected  into  the  gases  before  they 
itir  the  refractory  material.  The  illuminating  gas  is 
llci  tod  separately.  In  some  cases  steam  is  injected 
lo  tlie  glowing  coal  along  with  the  air. — W.  H.  C. 

IX  :    Apparatus  for  generating!  hot  compressed  .     H. 

Xrumann,  Berg  Gladbach,  Germany.  U.S.  Pat. 
'.iL's.324,  July  20,  1909. 

ii:  exhaust  gases  of  an  internal-combustion  engine  are 
Imicd  under  pressure  into  a  reservoir,  and  the  com- 
1^-1(1  gases  remaining  in  the  clearance  space  of  the 
L'liir  cylinder  are  allowed  to  escape  at  a  lower  pressure 
liiic  the  next  charge  is  admitted.  The  reservoir  is 
:ted  with  a  pressure-regulating  valve  controlled  by  the 
jgine  governor  so  that  the  pressure  in  the  reservoir 
'creases  with  the  speed  of  the  engine. — A.  T.  L. 

ipiiil  [liquefied']  gas  suitable  for  illuminating  and  heating 
'  purposes,  and  method  of  making  said.  gas.  L.  Wolf, 
'Boston,  Mass.     U.S.  Pat.  928,729,  July  20,   1909. 

IK  liquefied  gas  is  obtained  by  cooling  distillation  gases 
—  25°  C.  under  atmosplierie  pressure,  in  order  to 
jparate  the  constituents  which  are  licpiefied  under  those 
nditions,  and  then  forcing  the  remaining  constituents 
1m  ;t  chamber  filled  with  gasolene  at  a  pressure  of  1500  lb. 
I   M|.  in.— A.  T.  L. 

ndnrer  gas  ;    Method  of  generating  .      H.  F.  Smith, 

l-rxington,  Ohio.     U.S.  Pat.  928,808,  July  20,  1909. 

ii;  eas  obtained  by  passing  air  and  steam  upwards 
M  iii^h  a  producer,  is  first  coolerl,  and  then  passed  through 
-'  parator  to  remove  tar  and  water.  The  tar  is  dis- 
uL'rd  into  the  producer  and  converted  into  gas,  and  the 
liir  is  allowed  to  run  off. — A.  T.  L. 

<s  product  rs  ;    Grate  for  ,  and  means  for  removing 

yishes  therefrom.  H.  F.  Smith,  Lexington,  Ohio.  U.S. 
Pat.  928,809,  July  20,  1909. 

1  i;as  producer  having  a  water-sealed  ash-pit,  the  grate 
-l^  upon  a  ring  which  is  suspended  from  the  shell  of  the 
'iilncer.  The  ring  extends  downwards  into  the  water- 
d  and  the  space,  thus  enclosed  beneath  the  grate,  is  pro- 
!id  with  a  blast-pipe,  or  with  a  gas-outlet  pipe.  A 
novable    shoot,    within    which    works    a   conveyor   for 


withdrawing  the  ashes,  projects  downwards  through  the 
shell  of  the  ])roducer  and  terminates  below  the  water-level 
in  the  ash-pit. — A.  T.  L. 

Incandescent  mantles  ;  Process  of  manufacturing -.     A. 

Miiller,   Fiirstenwalde-on-the-Spree,   Assignor  to   G.   P 
Drossbach    und    Co.,    Freiburg,    Germany.     U.S     Pat 
I        927,374,  July  6,  1909. 

The  fabric  of  the  mantle  is  impregnated  with  a  colloidal 
solution  of  an  "  oxide-hydrate  "  of  a  rare  earth W.  H.  C. 

i    Incandescent   mantles  ;    Prore.<<s  for  producing .     G. 

1        Buhlmann,    Gross- Lichterfelde,    Germany.     U.S.    Pat 
928,580,  July  20,  1909. 

j  A  p.iBRic  of  artificial  silk  is  impregnated  with  a  basic 
j  solution  of  a  salt  of  a  rare  earth  metal,  prepared  by  adding 
j  small  quantities  of  ammonia  to  the  aqueous  solution  and 
shaking  to  re-dissolve  the  jirecipitate,  these  processes 
!  being  repeated  until  the  precipitate  is  no  longer  re- 
dissolved. — A.  T.  L. 

Electric  lamps  ;  Soldering  of  the  metallic  filaments  of , 

to  their  electrodes.  S.  Marietti,  Alpignano,  Italy.  Eng 
Pat.  14,483,  July  8,  1908.  Under  Int.  Conv.,  July  S 
1907.  "      ' 

The  soldering  of  the  filaments  to  their  electrodes  by  means 
of  the  voltaic  arc  has  hitherto  been  performed  in  an  inert 
atmosphere,  to  avoid  oxidation  of  the  filaments.  Accord- 
ing to  the  present  invention,  oxidation  is  prevented  by 
means  of  a  current  of  air  passing  in  a  direction  opposite 
to  that  of  the  filament,  the  process  being  conducted  under 
ordinary  conditions. — W.  E.  F.  P. 

Electric    incandescent    lamps ;     Manufacture   of   bodies   of 

metallic    titanium,    particularly    for    filaments    of   . 

C.  Trenzen,  Cologne,  Germany,  and  F.  K.  Pope  Willes- 
den.     Eng.  Pat.  14,852,  July 'l3,  1908. 

Filaments  consisting  of  practically  pure  titanium  are 
obtained  as  follows  :  Titanic  ardiydride  is  saturated  with 
ammonia  in  the  cold  and  the  product  is  heated  in  a  vacuum 
to  about  1200°  C.  The  resulting  mass  is  mixed  with  an 
organic  binding  medivim  such  as  a  solution  of  casein  in 
ammonia  ;  the  mixture  is  formed  into  threads  and  these 
are  heated  in  electric  furnaces  up  to  1200'  C.  The 
titanium  nitride  is  thereby  converted  into  cyanide  and 
in  the  final  treatment  of  the  filaments  in  a  vacuum  by  the 
passage  of  a  high  tension  electric  current,  a  filament  of 
metallic  titanium  having  a  high  melting  point  and  high 
resistance  is  produced.— J.  C.  C. 

Electric    incandescent     lamps ;      Manufacture     of     metal 

[tungsten:]    filaments    for    .     C.    Trenzen,    Cologne, 

Germany,  and  F.  R.  Pope,  Willesden.  Eng.  Pat. 
14,853,  .July  13,  1908.  : 

Raw  filaments  are  manufactured  by  allowing  an  aqueous 
solution  or  suspension  of  a  tungsten-ammonium  salt  to 
flow  through  a  narrow  opening  into  a  gel-forming  medium, 
such  as  99'8  jier  cent,  alcohol,  in  which  the  hardening  of 
the  filament  takes  place  uniformly.  The  form  to  be  given 
to  the  filament  is  determined  by  suitable  movement  of 
the  container  holding  the  gel-forming  medium  or  of  the 
opening  through  which  the  solution  flows.  The  filaments 
are  heated  in  the  usual  way  to  about  450°  C  in  a  vacuum 
and  then  electrically  in  an  inert  atmosphere  or  in  a  vacuum 
and  so  converted  into  metallic  filaments. — J.  C.  C. 

Measuring  and  recording  device  apparatus  for  gas  analysis. 
Ger.  Pat.  211.739.     See  XXIIL 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Coal  tar ;    Some  constituents  o/  .•    elhi/lbenzene.     G. 

Schultz  and  A.  Sander.     Ber.,  1909,  42,  2633-2630. 

The  authors  have  obtained  a  number  of  derivatives  of 
ethylbenzcne,  extracted  from  coal  tar.  Dinitroethyl- 
benzene,  b.  pt.  107-8°  C.  at  13  mm.,  was  reduced  by  means 
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of  ammonium  sulphide  to  2.4-nitroamino-l-ethylbenzene, 
which  is  very  sohible  in  alcohol  and  when  recrystalliscd 
from  ligroin  forms  orange  prisms  of  m.  pt.  43^ — M°  C. 
Its  acetyl  compound  melts  at  100°— 101°  C.  Trinitro- 
ethylbenzene  was  obtained  by  adding  10  gnus,  of  ethyl- 


(bomb  calorimeter)  18,474  B.T.U.  ;  it  contained  0-(i2  pe 
cent,  of  sulphur.  The  refining  was  effected  by  two  sUghtl- 
different  metho<ls,  details  of  which  arc  given.  The  yield 
of  the  diffei-ent  products  from  100  galls,  of  crude  oil  ar 
given  in  the  following  table  : — 


Quantity  in  gallons. 

Sp.  gr.  at  60'  F. 

Setting  point,  in  °F. 

Melting  point.  In 

Product. 

A 

B 

A 

B 

A 

B 

A                  B 

1-6S 
10-04 

14-87 
2-83 
9-58 
2-26 
0-93 

0--28 

1-27 

1-45 

11-50 

13-04 

1-56 

11-03 

■2-21 

0-60 

0-16 

0-57 

1-95 

0-7670 
0-7954 
0-8431 
0-8713 
0-8957 

0-7670 
0-7955 
0-8450 
0-8705 
0-8935 

25 

26 

30       * 

25 
26 
30 

112-46 
101 

Burning  oil 

U&i  oil 

CleaninK  oil 

— 

Crude  wax    

111-34 

Do.               

Do.               

t 

Jlesiduum  from  blue  oil  (refined) 

llesiduuni  from  treated  crude  di.^tillate 
(refined) 

Method  A. — Yield  of  refined  wax  of  ni.  pt.  108-98°  F..  2-907  galls.  ;  .sulphuric  aeid  (sp.  gr.  1-84)  used  in  refining.  4-705  galls.  , 

Method  B. — Yield  of  refined  wax  of  m.  pt.  108-38°  F.  2-707  galU.  ;  sulphuric  acid  used,  4-68  galls. ;   burning  oil,  fiaslung  jv.ii.i  '  *>.. 
close  test)  117°  F.  ;   lubricating  oil,  viscosity  200  sees,  at  70°  F.  (Redwood). 


benzene  drop  by  drop  to  a  cooled  mixture  of  40  grms. 
of  nitric  aiid  (sp.  gr.  1-52)  and  10.5  c.c.  of  sulphuric  acid 
containing  2.5  ])cr  cent,  of  anhydride.  The  product 
crystallises  in  nearly  colourless  needles  of  m.  pt.  37^  C. 
When  reduced  with  ammonium  sulphide  it  forms  si/mm. 
dinitroaminocthylbenzene.  melting  at  110"  C.  Additive 
compounds  have  been  obtained  of  trinitroethylbenzene 
with  ;)-t(>hiidine,  o-toluidine,  monomethylaniline.  m-xyli- 
dine  (1.3.4.).  benzidine,  o-tolidine.  f(-iiaphthylamine, 
y3-naphthylamine  and  naphthalene. — R.  L. 

American   [Canadian^   ml  shales ;    Economic   possibilities 

of .     C.  Baskerville.     Eng.  and  Min.  J.,   190!»,  88, 

149—154,  195—199. 

After  a  brief  account  of  the  shale  oil  industry 
in  Scotland  and  elsewhere,  the  author  refers  to 
the  large  deposits  of  bituminous  shales  in  Xew  Bruns- 
wick. Canada.  A  description  is  given  of  the  results 
obtained  with  50  tons  of  low-grade  run-of-niine  i  il  shale 
from  Westmorland  Count}'.  New  Brunswick,  when  tested 
in  the  experimental  plant  of  the  Pumpherston  (lil  Co., 
.Scotland  (see  this  J..  1897,  990).  The  retort  was  cleaned 
by  distilling  about  4i  tons  of  the  New  Brunswick  shale 
therein,  and  then  36  tons  15  ew t.  of  the  shale  were  retorted 
in  17  days.     The  results  are  shown  in  the  following  table  : — 


WeiKht  of 

shale  used. 

Crude  oU. 

Yield  per  ton. 

Date, 

1908. 

etude  oil, 

Ammonium 

Tons. 

Cwt. 

Gallons. 

Sp.  gr. 

gallons. 

sulphate,  lb. 

July  25o 

2 

4 

95-85 

0-885 

43-57 

58-55 

„     26o 

2 

6 

99-45 

0-907 

43-24 

60-51 

„     27 

2 

0 

74-44 

0-920 

37-22 

75-38 

..     28 

2 

S 

86-13 

0-917 

38-28 

70-62 

„     29 

2 

7 

90-37 

0-911 

38-88 

70  01 

„     39 

2 

3 

81-80 

0-920 

38-04 

83-18 

.,     31 

2 

5 

84-63 

n-916 

37-61 

67-46 

Aug.  1 

2 

a 

96-87 

0-918 

45-06 

82-93 

,;  2 

2 

3 

84-32 

0-921 

39-22 

79-58 

„    s 

o 

4 

89-42 

0-927 

40-64 

81-88 

..     * 

2 

4 

79-56 

0-918 

34-59 

49-27 

..     6 

2 

3 

86-75 

0-910 

40-35 

55-475 

..     6 

2 

6 

88-70 

.0-922 

39-42 

8->-81 

..     7 

2 

3 

87-38 

0-918 

40-64 

100-69C 

..     8 

2 

4 

88-43 

0-921 

40-19 

62-45 

..     0 

2 

3 

B5-72 

0-918 

44-52 

79-63 

.,     10 

2 

9 

91-28 

0-911 

42-46 

81-31 

..     11 

2 

0 

79-90 

0-925 

39-95 

71-14 

>.     12 

2 

0 

87-58 

0-925 

43-79 

85-03 

se 

15 

1473-28 

— 

40-09 

76-94 

a.  Not  included  in  average,  as  shale  in  previous  test  was  not 
all  out  of  retort  until  July  26th. 
h.  Condenser  ehest  cliolied. 
e.  Condenser  cleared. 

The  crude  oil  had  the  sp.  gr.  0-92,  flashing  point  194"  F. 
(90°  C).  and  setting  pt.,  54"  F.  (12-2°  C.).  calorific  value 


These  results  show  that  it  is  quite  possible  t.i  utiii- 
economically  the  Xew  Brunswick  shales,  for  the  value  i 
the  by-product,  ammonium  sulphate,  would  more  tha 
cover  the  expense  of  mining  and  treatment.  There  »r 
also  deposits  of  shales  in  the  United  States,  which  migli 
prove  valuable  under  proper  treatment.  (Sec  aba  tbi 
J.,  1891,  43(j ;    1S93.  919  ;    1897,  87(i,  984.)— A.  S. 

Jlontanin  and  tnontana  (monlan)  waxes.  }(.  Rvan  an 
T.  Dillon.  Proe.  Roy.  Dublin.  Soc.  1909,  12,  202—209. 
The  commercial  wax  sold  in  Ireland  as  "  niontanawM 
is  said  to  be  derived  from  peat,  but  differs  widely  I 
composition  from  the  "  peat  wax  "  tlescribed  by  Zaloziecl 
and  Hausmann  (this  J.,  1907.  830) ;  for  the  authors  foun 
it  to  contain  a  "  free  "  acid  melting  at  8.3°  C,  and  a 
nnsaponitiable  portion  of  m.  pt.  58° — .59°  C.  It  «ls 
differed  in  composition  from  the  wax  extni  ' 
from  peat  by  Kriimcr  and  Spilkcr  (this  J..  1 
540),  but  was  apparently  identical  with  the  montan  \ 
])rcpared  by  von  Boyen  from  Saxo-Thuringian  lignil 
(this  .J.,  1900,  728  ;  1901,  1221).  The  crude  aeid  (monion. 
acid)  in  montan  wax  was  found  by  Marmsson  (this  J 
1908,  850)  to  have  an  aeid  value  of  143  and  to  be  compose 
of  insoluble  hydroxy-acids  melting  above  100°  C,  and 
wax-like  aeid  melting  below  100°  C.  The  montana  «a 
examined  by  the  authors  was  a  yellowish,  irystcllii 
wax-like  solid  (m.  pt.,  76°  C).  which  was  readily  soluli 
in  hot  alcohol,  ether,  cliloroform,  and  |Hlroleuui  spin 
but  was  nearly  insoluble  in  the  cold  solvents.  It  had 
faint  odour  of  petroleum.  It  had  an  acid  value  of  73:1 
s.iponification  value,  73-9 ;  and  iodine  value  (Huh 
Waller).  I(>().  It  was  free  from  resin,  and  did  not  gi\ 
the  characteristic  colour  reactions  of  eholesteroL 
yielded  47  i>er  cent,  of  un.saponiliable  matter,  and  53  p< 
cent,  of  crude  montanic  acid.  The  latter  had  an  »ri 
value  of  138-3  and  consisted,  in  the  main,  of  an  ati 
(C.j,H5al)j),  with  a  molecular  weight  of  424.  and  a  small' 
ipiantity  of  an  aeid  with  lower  moheular  weight.  Tl 
nnsaponitiable  matter  crystallised  from  hot  benzene  i 
fine  needles  melting  at  58° — 59°  C.  and  having  a  «p.  g 
of  0-92  and  an  Iodine  value  of  31  1.3.  Its  eleinenlat 
composition  indicated  that  it  was  not  a  pure  hydrt>c4rboi 
but  as  it  did  not  form  an  acetyl  derivative  on  treatltei 
with  acetic  anhyilride  it  could  not  have  containwl  appr 
ciable  quantilies  of  jjrimary  or  secondary  alcohol 
Montanin  wax  is  a  similar  product,  but  differs  gresti 
from  montana  wax  in  its  physical  properties.  The  samp 
examined  was  a  white,  hard  friable  wax  with  the  foUovii 
characteristics  : —  m.  l>t.,  95° — 97°  C.  ;  sp.  gr.  at  16°  t 
0-980 ;  aeid  value,  56-9 ;  saponification  value,  37-t 
and  iodine  value,  10-5.  It  contained  34-8  jK-r  cent  < 
unsaponifiablc  matter,  wliieh  was  found  to  Ix-  identic 
with  the  unsaponifiablc  matter  in  montana  wax.  Tl 
other  constituents  were  sodium  montanate.  23-87 ;  »' 
montanic  aeid,  41-33  ]>er  cent.  In  the  author's  opinit 
montanin  wax  is  prepared  from  montana  wax  by  neotni 
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feing  part  of  the  free  acid  with  sodium  hydroxide.  Irish 
\gnite  icax. — A  specimen  of  dried  lignite  yielded,  on 
ixtraction  with  petroleum  spirit,  0-24  per  cent,  of  a 
'rownish  wa.x.  wliich  had  the  following  characteristics  : — 
1.  pt.,  72°  C.  ;  sp.  gr.,  0-989  ;  acid  value,  70-28  ;  m.  pt. 
f  free  acid,  80°  C.  ;  and  m.  pt.  of  unsaponifiable  matter, 
go — 59°  C.  All  these  values  agree  closely  with  the 
orresponding  figures  for  montana  wax. — C.  A.  M. 

hUcling  paraffin  wax  in  lard.     Shrewsbury.     5eeXVIII.4. 

Oxidation  of  phenol.     Gibbs.     See  XX. 

haU   deposits    of    New   BrunsvAck.     Ch.    of    Comm.    J., 
Aug.,  1909.     [T.R.] 

r  i-  reported  that  Dr.  Ells,  of  the  Geograpliical    Survey, 

11  iifly  stated  to  the  Senate  Committee  on    Jlines,    at 

t;;i\va,  that  the  shale  deposits  of  New  Brunswick  were 

ir  richer  than  those  of  Scotland,  from  which  the  Standard 

il  Company   annually   purchases   02,000,000   gallons   of 

nd  50,000  tons  of  sulphate  of  ammonia.     The  Scotch 

produces  30  to  40  gallons  of  oil  per  ton,  and  the  New- 

iis'.vick,   according  to  Dr.   Ells,   would  produce    from 

'  to   110  gallons  per  ton. 

Patexts. 

iorls  for  the  destructive  dislillaiion  of  coal  or  other  car- 

innaccous substance.    T.  Parker,  Wednesfield.     Eng.  Pat. 

14,169,  July  3,  1908. 

HUNCH  or  battery  of  vertical  tubes  is  oast  in  one  piece 
ith  common  top  and  bottom  flanges.  Each  battery 
If  tubes  is  mounted  as  described  in  Eng.  Pat.  4266  of 
''nS  (this  .J..  1909.  515).  so  as  to  have  a  single  charging 
iiiiiber  and  a  single  discharging  chamber  common  to 
1  tlie  tubes.— A.  T.  L. 

iuf,\  of  lime  ;    Process  of  mafcing  .     R.  W.  Erwin. 

St.  Louis,  Mo.     U.S.  Pat.  927,135,  July  6,  1909. 

^' LCTiox  of  calcium  acetate  is  evaporated  in  a  vacuum 
L  series  of  three  vessels.  It  is  concentrated  in  the 
1  to  a  sp.  gr.  of  1-08,  in  the  second  to  1-12,  and  in  the 
i:il  to  1-16,  or  to  the  point  of  crvstalli.sation,  the  crystals 
!ig  subsequently  dried  in  a  vacuum. — F.  R. 

jirnction,    purification    and    rectification    of    the    volatile 

products  of  tar  ;  Process  for  the  continuous .     E.  A. 

Barbet.     Fr.  Pat.  398,625,  March  28,  1908. 

HE  crude  tar  is  fed  from  an  overhead  store-tank  into  a 
iliular  heater  where  it  serves  to  cool  the  naphth.a  v.ipours 
i!il  then  passes  down  a  column  into  a  boiler  where  it  is 
Tilted  by  high-pressure  steam.  The  vapours  pass  into 
rectifying  column  from  which  at  different  points  very 
lure  benzol,  toluol,  and  xylol  are  separately  withdrawn, 
Dndensed  and  cooled.  The  tar  passes  from  the  first 
oiler  into  a  second  similar  one  also  steam  heated,  where 
le  heavier  naphthas  are  driven  off  and  are  condensed 
1  the  tubular  heater  mentioned  above.  The  tar  then 
asses  through  a  series  of  stills,  provided  with  agitators, 
!t  in  brickwork.  The  last  still  of  the  series  is  heated  by 
•irect  fire,  the  waste  gases  serving  to  heat  the  other  stills, 
farholic  oil,  creosote  and  heavy  oil  are  driven  off,  cooled 
'V  air  condensers  and  collected,  and  soft  pitch  flows  away 
iDntinuously  from  the  last  still.  The  heavy  oil  may  if 
desired  be  passed  through  a  "  cracking  "  stiU  heated  in  a 
i'ad  bath  in  order  to  dissociate  it  into  lighter  products, 
j'he  carbolic  oil  is  passed  continuously  through  a  series 
'f  conical  vessels  packed  with  materials  presenting  a 
■|.rge  surface  and  a  stream  of  caustic  soda  solution  is 
jassed  through  the  series  in  the  opposite  direction, 
jt'ashed  creosote  issues  from  one  end  of  the  series  and  is. 
liter  treatment  with  sulphuric  acid,  fractionated  in  a 
bntinuous  column  still.  The  sodium  phenat«  which 
'isues  from  the  other  end  of  the  series  of  washers  is  passed 
mtinuously  through  a  decomposer  where  it  is  treated 
ith  acid  or  acid  sodium  sulphate  and  the  separated 
.rude  tar  acids  flow  away  continuously  into  a  store-tank. 
I  hey  are  then  passed  down  a  continuous  column  still  and 
■actionated.— W.  H.  C. 


Bitumen  and  similar  bodies  ;    Purification  of  .     A. 

Mitchell.  Fr.  Pat.  398,159,  July  7,  1908. 
CKtiDE  bitumen  containing  a  large  proportion  of  mineral 
matter  is  heated  along  with  water  in  a  tank  or  boiler 
and  bubbles  are  formed  in  the  mass  either  by  the  action 
of  the  heat  on  the  more  volatile  constituents  of  the  bitumen, 
or  by  the  addition  of  a  small  quantity  of  an  acitl  which 
decomposes  any  mineral  carbonates  present,  with  the 
evolution  of  carbon  dioxide.  The  bubbles  of  vapour  or 
gas  attach  themselves  to  the  particles  of  bitumen  and 
float  them  up  to  the  surface,  forming  a  scum  of  bitumen 
and  water  free,  or  nearly  free,  from  mineral  matter. 
The  scum  is  removed  to  another  tank  where  it  is  heated 
to  drive  off  the  water. — W.  H.  C. 

Purifying  oils  that  have  been  used  for  lubrication.     Fr.  Pat. 
398,411.     See  XIL 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Patents. 

A  zo  dwsiufjs  ;  Manufacture  of  new .     R.  B.  Ransf ord. 

London.'  From  L.  Cassella  iind  Co.,  Frankfort-on- 
Maine,  Germany.  Eng.  Pat.  10.743,  Aug.  8.  1908. 
The  monoazo  dyestuffs  from  1.2.4-diazonaphtholsulphonio 
acid  and  a-naphthol  can  bo  transformed  into  new  dye- 
stuffs  by  the  action  of  aromatic  nitroso  compounds.  By 
using  nitroso  derivatives  of  the  naphthalene  series, 
dyestuffs  are  obtained  which  yield  on  wool  by  after  treat- 
ment ndth  chrome,  shades  ranging  from  bluish  to  greenish 
blacks  of  good  fastness:  from  the  nitro.-<o  comi>ounds  of 
the  benzene  series,  products  giving  reddish-black  .shades 
rssult.  Example  :— 3!>4  kilos,  of  the  dyestuff  obtained 
from  1.2-diazonaphthol-4-sulphonic  acid  and  a-naphthol 
are  heated  to  the  boil  with  800  litres  of  water,  and  after 
adding  10  kilos,  of  sulphuric  acid  (66°  B.),  a  paste  con- 
taining 17-3  kilos,  of  nitroso-j3-naphthol  is  gradually 
introduced.  After  heating  for  about  half  an  hour,  the 
nitroso  compound  disappears.  The  new  dyestulf  is  then 
salted  out.— P.  F.  C. 

Dyestuffs  of  the  Gallocyanine  series  ;    Manufacture  of  new 

blue  to  violet .      Chem.  Fab.  vorni.  Sandoz.  Basle, 

Switzerland.  Eng.  Pat.  0270.  Mar.  16,  1909.  Under 
Int.  Conv..  Sept.  24.  190S. 
Claim  is  made  for  new  dyestuffs  of  the  Callocyanine  series 
by  condensing  the  Gallocyanine  obtained  from  nitroso- 
dimethylaniline  and  gallic  acid  with  resorcinol  in  alkaline 
solution  in  the  presence  of  an  oxidising  agent.  Example 
X,  ; — 34  parts  of  the  above  Gallocyanine  hydrochloride  are 
dissolved  in  .500  parts  of  water  and  two  molecular. propor- 
tions of  sodium  hydroxide  :  25  to  34  parts  of  resorcinol 
are  then  added,  and  the  whole  is  stirred  for  about  three 
davs  at  the  ordinary  temperature,  in  the  pveseiice  of  a 
current  of  air.  The  mass  is  finally  heated  to  90°  C.  and  is 
filtered  and  washed.  The  dried  "product  is  a  crystalline 
powder  with  a  bronze  lustre.  In  a  second  example  (in 
which  20—30  parts  of  resorcinol  are  used,  the  quantities  of 
the  other  ingredients  being  the  same),  the  mixture  is 
heated  at  60—70°  C.  for  two  to  three  hours  in  a  current  of 
air.  The  product  forms  small  green  leaves  with  a  metallic 
lustre.  The  sulphonated  dyestuff  of  Example  1.  dyes 
chromed  wool  blue,  and  that  of  Example  II.  produces  a 
violet  shade.  The  letico-compound  of  the  colour- base  of 
Example  I.  gives  blue  shades  on  cotton  mordanted  with 
chromium,  whilsi  that  of  Example  II.  gives  violet  shades. 
(See  also  Eng.  Pat.  6272  of  1909  ;   this  J.,  1909,  832.) 

Inh  R.  W.  Hochstetter,  Assisnor  to  the  Ault  and  ^y''>o^g 
Co.,  Cincinnati,  Ohio.  U.S.  P.it.  928,450,  July  20, 
1909. 
An  ink  that  can  be  used  with  wax  stencil  sheets,  is  prepared 
by  grinding  an  organic  pigment  with  glycerin  or  a  mixture 
of  glycerin  and  a  sulphonated  oil,  such  as  Turkey-red  oil. 
The  pigment,  which  should  not  be  soluble  in.  or  chemically 
react  with  glycerin,  may  bo  prepared  with  a  base  of 
barium  sulphate. — C.  A.  M. 


Cl.  v.— preparing,  bleaching,  Ac,  TEXTILES,  YARNS,  &,  FIBRES.      [Aug.  Si.  isot 


Ink:     R.      Hochstettcr.     Cincinnnti.      Ohio.     U.S.      Pat. 
928.915,  Ji-ly  20,   1909. 

An  inorgnnic  pigment  (insohible  in,  and  not  capable  oi 
chcmiciil  interaction  with,  glycerin)  is  ground  up  with  a 
mixture  of  glycerin  nnd  n  sulphonatcd  oil,  .such  as  Turkey- 
red  oil.— C.  A.  il. 


v.- PREPARING,    BLEACHING.    DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

Abnea    fibre;     Temile   strength   of    machine-    and     hand- 

'tripped .     R.  F.  Bacon.     Philip.  J.  Sci.,  A,  1909, 

4,  Hi  J — 1(1,5. 

ExfERiMKNTs  made  by  the  author  show  that  machine- 
stripped  abaca  fibres  are  stronger  than  those  stripped  by 
hand.— F.  Shds.  ^^         •' 

Patents. 

Threads  and  filaments  o/  cellulose  ;    Mann/acture  of 

-A.  Lecceur.  Rouen,  Franco.      Eng.  Pats.  14.143,  July  3' 
)90S,  and  28,149,  Dec.  24,  1908. 

Soi-DTioxs  of  colloidal  hydrated  cuprammonium  o.xide 
can  be  prepared  in  two  wi.ys  ;  firstly,  by  treating  a  solution 
of  a  copper  salt  with  ammonia  and  caustic  alkalis  with 
subsequent  dialy.sis  of  the  solution,  and  secondly,  by  the 
simultaneous  action  of  air  and  ammonia  on  metallic  copper 
with  sul)se(|iient  dialysis  as  described  in  Kn"  Pat  Iti  44" 
of  I'JOti  (see  Fr.  Pat.  374.277:  this  ,1..  1<H)7.  701).  Tlie 
liquors  thus  prepared  will  be  hereafter  referred  to  as 
liquors  A  and  B  respectiyely.  If  licpior  .1  is  so  prepared 
as  to  contain  more  than  12  grms.  „f  copper  per  litre,  it 
contains  deleteriou.s  compounds  which  cannot  bo  removed 
by  dialysis.  A  solution  containing  only  12  grms.  of  copper 
per  litre  is  however  only  capable  of  dissolving  30  .rrms. 
of  cellulose,  and  this  projiortion  is  too  small  for  the  manu- 
facture of  a  sufficiently  strong  filament.  It  is  found  that 
the  best  product  is  obtained  if  a  mixture  of  the  two  liquors 
l)e  employed,  the  proportions  being  such  that  the  resulting 
mix  ure  contains  about  2o  grms.  or  more  per  litre  of  copper 
in  the  state  of  colloidal  hydrated  cuprammonium  oxide, 
but  c)f  which  no  more  than  about  12  grms.  of  copper  per 
litre  IS  derived  from  liquor  . I. _P.  F.  ('. 

Artificial  silh  and  like  threads  ,-    Apparatus  lor  use  in  the 

wanujaclnre  of  .     H.   O.   Tetloy.   London,   and   ,1. 

Clayton,   Braintree.     Eng.   Pats.    19,157    and    19,158, 
bept.  11,  1908. 

AccoRDi.NG  to  these  inventions,  the  hollow  spindle,  which 
IS  rapidly  rotated,  is  carried  on  a  swinging  frame  so  that 
when  the  nozzle  is  moved  into  a  convenient  position  for 
inspection,  the  wheels  which  rotate  the  spindle  are  thrown 
out  of  gear.  A  pump  for  forcing  the  visco.so  through  the 
spinning  apparatus  is  likewise  so  mounted  that  it  can  be 
disengaged  from  the  driving  gear  at  «ill.  The  viscose 
pas.ses  from  a  supiily  pipe  to  the  pum|),  is  then  forced 
through  a  filter  carried  by  the  frame  on  which  the  spindle 
13  mounted  and  afterwards  travels  through  the  rotating 
spindle  to  the  nozzle,  which  is  immersed  in  a  coagulating 
bath  The  thread,  wliich  is  twisted  by  the  rotation  of  the 
spindle  and  nozzle,  is  led  over  suitable  guides  to  a 
winding  reel  which  is  provided  with  means  for  layine  the 
thread  as  it  is  wound.  This  winding  reel  can  also  be  put 
Ti'i  .  1  ^S"'  ""'•  •■''P'"^''''  by  another  n^el  when  required, 
-yi  the  driving  means  of  the  apparatus  are  geared  so  that 
they  have  the  re(|uired  relative  speeds,  which  can  be 
altered  at  wiU  by  change  wheels.  In  the  second  of  the 
present  jmtents  (No.  19.158),  claim  is  not  made  for  a 
rotatable  nozzle. — P.  F,  C. 

Artificial   silk;     Prodnction    of   threads    of   .     Fiirst 

Guido  Donnersmarck'clie  Kunstsciden  und  Acetatwcrke 
Fr.  Pat.  398,424,  Jan.  11,  1909. 

The  twist  may  be  given  to  the  thread  either  during  the 
process  of  spinning,  or  afterwards  in  a  separate  operation. 


With  viscose-silk  it  has  t)een  proposed  to  revolve  th 
spinneret,  so  that  twist  would  be  imparted  during  eoagu 
lation,  but  in  general,  the  coagulated  thread  is  carried  ove 
a  roller  from  which  it  falls  into  a  rapidly  rotating  bo.x 
The  degree  of  twist  is  dependent  ui>on  the  relative  speed 
of  the  roller  and  the  box.  These  methods  are  not  applic 
able,  however,  in  the  case  of  the  oupranimoniiim  and  Ih 
nitrocellulose  ))roducts,  as  the  libies  obtained,  do  no 
appear  to  coagulate  sufticicully  rapidly  to  stand  tli- 
mechanical  strain.  The  twisting  of  the  thread  in  a  se|iarai 
operation,  has  the  advantage  that  the  degree  of  twist  csi 
be  more  accurately  controlled.  The  silk  after  coagiilatioi 
is  wound  directly  upon  bobbins  of  small  diameter  ;  th«>* 
are  fixed  in  a  winding  machine  and  are  rapidly  revoUi 
whilst  the  thread  is  reeled  off  into  hanks. —  1".  M. 

Volatile  liquids,  such  as  alcohol  and  ether,  in  the  o/n/. 
vapour  diluted  with  air  ;    Process  for  the  recovery  of 
in  the  vianufacture  of  artificial  silk,  smokrless  jiou-'i 
and  analfjfjous  operations.     ,Soc.  "  L'Air  Licpiide  "  (> 
anon,  pour  I'Ktude  et  I'Exploit.  dos  Proc.  G.  Claude) 
Fr.  Pat.  397.791,  Mar.  ti,   1908. 

The  recovery  of  the  alcohol  and  ether  present  in  thi 
atmosphere  of  factories  in  which  the  maiiufa<'tura  c 
artificial  silk  (from  collodion),  smokeless  ])owder,  etc.,  ii 
carried  on,  is  not  ea.sy,  owing  to  tlu^  high  degire  to  whiol 
the  vapours  are  diluted  with  air.  In  the  present  process 
the  mixture  of  vapour  and  air  is  compressed  and  cooled  am 
passed  through  an  apparatus  in  which  ]>rogressivi-  1 .  ' 
tion  is  jjossible.      Tlie  com[>ressc(l  and  coolrd  mi\ 

are  further  cooled  by  permitting  them  to  expaiul 

then  used  as  cooling  agents  for  a  further  quantity  of  thi 
com]>rcssed  gases.  By  this  arrangement  very  low  tern 
])eratures  may  be  reached,  but  it  is  essential  that  tin 
temperature  should  not  be  such  as  would  cause  th 
sejiarated  liquids  to  freeze  and  block  the  apparatus. — F.  XI 

Bleaching  wool ;   Apparatus  for  removing  grease  from,  oik 

.     D.  Bouchat,  Verviors,  Belgium.     Eng.  Pat.  31&C 

Feb.  9,  1909. 

The  wool  is  fed  into  the  long  arm  of  an  inverted  siphon, 
together  with  the  liquid  with  which  it  is  to  be  treated,  li 
passes  down  the  pipe,  and  is  forced  by  the  weight  of  ihi 
material  beliiiid  it  along  the  horizontal  portion  of  tbi 
siphon,  and  up  the  short  arm,  from  which  it  is  deliverwl  K 
squeezing  roUirs.  In  its  passage  through  the  siphon,  it  i? 
first  thoroughly  impregnated,  and  then,  by  the  presiun 
in  the  lower  arm,  it  is  partially  freed  from  the  impregiiatiii( 
liquid,  which  Hows  from  (terforations  in  the  short  am 
of  the  siphon  into  a  tank,  from  which  it  is  )iuni|K<d  to  lli' 
top  of  the  entry  pipe. — F.  H. 

Alkali  peroxides  in  a  soapy  material  ;      Package  for  Ihi 

preservation  of [for  bleaching],    E.  Herrmann.  Fr. 

Pat.  398,448,  Jan.  12,  1909.     Under  Int.  Conv.,  Jan.  1." 
and  July  17,  1908. 

The  alkali  ]>erox'.de  is  packed  in  a  closed  vessel  which  i* 
itself  embedded  in  ])Owdered  mateiini  of  a  soapy  character 
contained  in  an  outer  package.     When  this  outer  ]>ack(gi 
is  opened  and  the  contents  emptied  into  a  boiler  used  foi 
washing,  the  inner  package,  which  is  sealed  by  a  Uyw  el 
some  cas  Iv  fusible  material,  such  as  a  mixture  of  sti 
acid  and  oleine,  sinks,  and  ojjens  automatically  bcneatli 
surface  of  the  warm  water.     Hydrogi'ii  ))croxide  is  foru 
and  caustic  soda,   which  is  rendered   harmli-ss.  ],artlv 
[    the  stearic  acid  and  partly  by  sodium  bienrbonale  «li 
.    may  form  an  ingredient  in  the  outer  ]>ackage.     The  end* 
of  the  inner  cylinder  may  be  closed  by  loose  caps,  hold  in 
position  by  an  annular  layer  of  the  fusible  material,  <»• 
to  open  very  readily  :   or.  the  wall  may  consist  of  n  «| 
of  iron  wire  made  into  a  cylinder  by  tinnine,  and,  inn 
of  opening  at  the  ends,  a  .segment,  running  the  litigth  o 
surface,  may  be  closed  by  a  layer  of  fusible  mali  i  .d. 
rest  being  tinned.      It  is  claimed  that  less oxyger 
than  with  existing  modes  of  packing,  since  decoi; 
takes   ])lace   at   a   lower   temperature   (40' — 45     <    )  ""' 
beneath  the  surface  of  the  wn'er  ;   there  is  also  less  danger 
of  explosion. — V.  .Sodn. 
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ueiM.    hUaching,    etc.  ;     Apparatus    for   .     A.    W. 

Thompson,  Manchester,  N.H.  U.S.  Pat.  926,782, 
,  July  6.  1909. 

HE  apparatus  comprises  a  vat.  and  a  compression  plate 
i-  cover  for  the  material.  The  cover  is  held  in  position 
,•  "  dogs  "  detachably  mounted  on  the  same  and  extend- 
g  radially  over  the  edges  of  the  vat.     The  extensions 

over  threaded  vertical  rods  fixed  to  the  exterior  of  the 
it  and  the  "  dogs  "  are  then  pressed  down  bv  means  of 
it^.-F.  M. 

uetng  machine.     J.   Richardson  and  .J.   F.   Neef,  Phila- 
delphia.    U.S.  Pat.  927,599,  July  13,  1909. 
an  open  dye-vessel,  a  vertical  shaft  carries  two  sets  of 
(dial  arms,  the  upper  set  being  fixed,  whilst  the  lower 
[le  is  capable  of  being  adjusted  at  any  suitable  distance 
hm  it.     The  arms  of  the  two  sets  serve  to  carry   the 
nks  in  a  stretched  condition,  and  means  are  provided 
.lereby   they   may   be   revolved   upon   their   own   axes. 
iir  loose  material,  perforated  drums  are  carried  vertically 
itween  the  upper  and  lower  arms,  and  the  material  is 
Irked  therein. — F.  M. 

ioo/,'    Apparatus  for  supplying  liquid  to  .     W.   J. 

Murray,  Bristol,  Pa.  U.S.  Pat.  927,998,  July  13,  1909. 
cs  apparatus  is  combined  with  a  gill-box  and  consists  of 
iquid  supply  tank  and  a  series  of  cocks  or  faucets  opening 

0  a  trough-like  spreader.  The  walls  of  the  trough 
)  parallel  and  close  together,  so  that  the  viscosity  of 
3  liquid  will  prevent  a  too  rapid  discharge  through  the 
now  sUt  which  extends  longitudinally  along  the   bottom 

1  the  trough.  The  wool  is  carried  on  a  belt  beneath 
p  opening  and  takes  up  the  regulated  supph'  of  liquid, 
■ans  being  described  whereby  the  cocks  are  opened 
i  closed  simultaneously  with  the  starting  or  stopping 

the  machine. — F.  M. 

rn    dyeing    machine.     C.     Corron.     Fr.     Pat.   397,798, 
Mar.  7,   1908. 


are  attached,  and  revolve  excentrically.  The  driving  is 
effected  by  means  of  bevelled  wheels,  9,  9',  working 
through  a  worm  gearing  on  the  driving  shaft,  5.  By 
means  of  a  change  motion  which  is  described,  the  direction 
of  rotation  of  the  driving  shaft  is  periodically  reversed, 
but  at  unequal  intervals,  so  that  the  same  portions  of  the 
hank  are  not  alwaj's  out  of  the  liquor  at  the  "  change 
over." — F.  M. 

Weighting,  dyeing  or  otherwise  treating  silk  ;   Hachine  for 

at  various  temperatures.     C.   Lumpp  et  Cie.     Fr. 

Pat,  398,238,  Slar.  18,  1908. 
Ix  Fr.  Pat.  383,947  of  1907  (this  J.,  1908.  445),  a  centri- 
fugal dyeing  machine  is  described,  which  however  suffers 
from  the  defect  that  the  spindle  seat  of  the  cage  cannot 
be  cooled  and,  when  hot  dye-Uquors  are  in  use,  becomes 
overheated.  In  the  case  of  an  "  overdriven  "  machine, 
the  boss  is  now  made  hollow,  and  cold  water  is  circvdated 
through  it  to  keep  it  cool,  and  in  the  case  of  an  "  imder- 
driven "  machine,  the  spindle  bearings  are  hollow  and 
are  cooled  in  the  same  \vaJ^  The  silk  is  wound  on 
bobbins  which  are  placed  on  perforated  tubes  fitting  into 
holes  in  the  side  of  the  cage,  and  the  latter  may  be  slowly 
or  rapidly  revolved  by  means  of  suitablfe  gearing. — F.  M. 

Bolls  for  u.9e  in  printing,  paper  jHakini/.  textile  and  kindred 
arts.  H.  Brubaker.  York.  Pa.,  and  H.  D.  Hershey, 
Columbia,  U.S.A.     Eng.  Pat.  21,096,  Oct.  6,  1908. 


/J-  // 

The  roll,  10  (see  Fig.),  is  made  up  of  a  number  of  longi- 
tudinal wooden  sections,  11.     The  lower  corners  of  the 


machine  is  especially  useful  in  the  dyeing  of  small 

f  yarn,  as  the  arms,  4,  4',  upon  which  the  hanks 

,  supported   may  be  revolved  and   manijjulated   quite 

,'pendeutly  of    each    other.       These  arms    are    raised 

lowered  by  means  of  hydraulic  rams,  to  which  they 


inclined  longitudinal  edges.  12,  are  cut  away  so  that 
when  the  sections  are  assembled  in  cylindrical  form, 
bottom  waUs.  15,  and  side  walls.  16  and  17,  are  formed. 
To  hold  the  sections  together,  they  are  mounted  on  a 
metal  tube,   20,    which   is   provided   with   a  number   ci 
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longitudinal  keys,  19,  arranged  at'  intervals  upon  its 
surface.  These  keys,  which  are  detachable  from  the 
melal  tube,  correspond  in  length  and  shajje  with  the 
recesses.  14.  of  the  sections,  II.  A  supporting  ring,  21, 
provided  with  a  keyway,  24.  is  arranged  in  each  end  of 
the  tube.  20.  When  the  roll  is  to  be  attached  to  u  source 
of  power,  the  end  of  a  power  shaft  is  inserted  into  these 
rings  and  is  held  therein  by  means  of  a  key  driven  into 
the  slot,  24.— P.  F.  C. 

PrhUing  process  [/or  tri-  and  telrabromindigo].  Farben- 
fabriken  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  398,571, 
Jan.  Hi,  1909.  I'nder  Int.  Conv..  May  30.  1908. 
Cwp-Q  probably  to  the  great  solubility  of  the  leuco- 
derivatives  of  tri-  and  tetrabromindigo,"  these  dyestuffs 
when  printed  in  the  same  way  as  indigo,  do  not  yield 
such  full  shades  as  would  be  e.\pccted.  This  objection 
is  overcome,  by  incorporating  with  the  printing  nii.\ture 
salts  of  the  higher  fatty  acids,  or  organic  sulphonic  acids 
such  as  phenolsul|)honie  acid,  benzylanilinesulphonie  acid 
or  naphthylaminesulphonic  acid,  eic. — F.  JI. 

Skins;  Machine /or  Ihe"  carroling"  of .     L.Beaulieu. 

Fr.  Pat.  397,904,  Dec.  16,  1908. 
Ix  the  "  earrot'ing  "  of  skins  with  mercury  nitrate  solution, 
it  is  desirable  to  impregnate  the  hair  or  fur  with  the 
reagent,  without  wetting  the  skin  itself.  In  the  present 
machine,  thoskin  is  passed  between  a  pair  of  rollers  provided 
with  deep  longitudinal  grooves,  the  corrugations  of  the 
upper  roller  being  roughened,  with  the  object  of  raising 
the  hair  or  fur.  The  skin  then  glides  over  an  inclined 
table,  provided  with  longitudinal  channels,  and  below  a 
rotating  brush  which  is  supplied  with  just  sufficient  of 
the  mercury  nitrate  solution  to  impregnate  the  hair  or 
fur.  The  skin  is  then  passed  between  a  second  pair  of 
grooved  rollers  and  under  a  second  rotating  brush,  which 
serves  to  distribute  uniformly  the  mercury  .solution. 
The  longitudinal  channels  of  "the  supporting  table  are 
disposed  cuiite  close  together,  so  that  the  area  of  contact 
of  skin  and  table  is  as  small  as  possible,  and  hence  the 
danger  of  the  llesh  side  of  the  skin  becoming  wetted  with 
the  mercury  solution  is  reduced  to  a  minimum.— A.  S. 

Linen  ;    Process  /or  the  treatment  o/  laundry  .     J. 

Paschka.    Steglitz,   and   A.   Koch.    Berlin.     Eng.    Pat. 
27,800,  Dec.  21,  1908. 

The  linen  after  being  washed  and  ironed,  is  coated  with 
a  .solution  of  water-glass  and  then  dried.  When  soiled, 
the  treated  linen  can  be  cleaned  by  wiping  it  with  a  wet 
cloth.  An  addition  of  barium  chloride  to  the  solution  of 
water-glass  increases  the  supiileness  of  the  preT)arcd 
linen.— P.  F.  C. 

Proo/ing  o/  jute,  hemp,  linen,  woo!  and  other  /ibres. 
JI.  .1.  C.  F.  R.  Lainville.  Fr.  Pat.  398,502.  Jan.  4,  1909. 
The  process  is  intended  specially  for  the  "tannage"  of 
fibres,  woven,  for  instance,  into  a  form  suitable  for  sandals. 
The  material  is  impregnated  with  a  hot  solution  of  gelatin, 
glue.  gum.  etc.,  in  water  containing  glycerin,  and  is  then 
dried.  It  is  afterwards  placed  in  a  cold  sohition  con- 
taining potassium  bichromate,  chrome  aliim,  chromium 
tannate.  tannin  and  formaldehyde,  and  again  dried  in 
a  stove  and,  exposed  to  light,  iii  the  air.  — F.  .M. 
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Xitric  acid  /rom  the  air  ;   ilanu/ucture  o/ i'm  .4ii,»(ria. 

F.  Russ.  Zeits.  f.  Elektrochemie,  1909,  15,  544-548. 
The  process  for  obtaining  nitric  acid  from  the  air.  devised 
by  H.  and  G.  Pauling,  is  being  workctl  by  tli^'  .Salpetersiiure- 
Ind.  Ges.,  at  Patsch,  near  Innsbruck,  in  Austria.  An  arc 
is  generated  at  the  lowest  point  of  two  electrodes,  set  in  a 
vertical  plane  at  a  considerable  angle  to  each  other,  bv  a 
high-tension  alternating  current.  The  arc  travels  upwards 
between  the  electrodes  until  it  attains  a  length  of  about 


1  metre,  to  begin  again  at  the  bottom  at  the  next  hal 
period  of  the  current.  A  current  of  air  is  jiassed  upwan 
and  fan-wise  between  the  electrodes,  and  is  deflected  an 
cooled  in  the  upper  portion  of  the  arc-zone  by  a  liorizonti 
current  of  "  ciixulating  "  air  which  has  already  passi 
through  the  system  ;  the  velocity  of  this  circulating  a 
is  less  than  that  of  the  main  sup])ly.  In  order  to  start  tl 
arc  readily,  and  yet  not  to  oppose  too  great  a  resistance  i 
the  air,  two  subsidiary  horizontal  electrodes,  consistir 
of  thin  strips  of  metal  are  plated  close  together  at  tl 
lowest  point  of  the  main  electrodes  :  the  current  pa««< 
between  the  subsidiary  electrodes  at  first,  and  then  travc 
upwards  as  described,  between  the  main  electrodes.  Tl 
latter  are  of  iron,  and  are  water.cooled  :  thev  last  fi 
200  hours,  the  subsidiary  electrodes  being  less  dufabi 
Lately,  a  special  current  of  higher  voltage  than  the  mai 
current  has  been  used  to  start  the  arcs.  Two  sets  i 
electrodes  are  combined  in  series  by  a  special  arrangenid 
of  wiring  within  each  furnace ;  "each  furnace  take*  4t 
kilowatts  at  40(1(1  volts,  and  deals  with  (iOO  eb.  metm  . 
air  (exclusive  of  the  "circulating"  air)  per  hour, 
ducing  60  grms.  of  nitric  acid  iHNOj)  per  kilowatt 
The  gases  leave  the  furnace  with  a  concentration  o:  . 
per  cent,  of  nitrogen  oxides.  A  series  of  absorption  towc 
produce  nitric  acid  of  35 — 40  per  cent,  strength,  which 
concentrated  to  60  per  cent,  by  the  heat  of  the  g««< 
sodium  nitrite  is  also  produced  in  a  special  plant,  Tl 
factoiy  at  Patsch  has  24  furnaces  at  work,  u- 
15.000  h.]>.  Two  other  factories,  each  with  a  ■ 
10.(J00  h.p.,  are  in  course  of  erection,  one  in  IIk  ... 
France,  the  other  in  the  north  of  Italy. — A.  G.  L 

Acetic  acid  in  Italy.  Bd.  of  Tr.  J.,  Aug.  12.  1909.  [T.!: 
The  internal  tax  on  the  production  of  pure  acetic  aci 
and  on  the  rectification  of  impure  acetic  acid  is  moditii 
as  shown  in  the  subjoined  statement  : — 


Kates  o(  the  Internal  Ux 

CIa.<siflcation. 

An  fixed  by 
Law  of  15th 
Jul)-.  1906. 

A- 

Acetic  acid.    pun-,   confaining  in 

anhydrous  acetic  acid  : — 

10  °o  or  less 

Lire     rtd. 
per  lOoklloo. 

IS       00 
J-      90       00    i 

I   180      00 

Llff 
per  I  Of 

15 

More  than  10  and  loss  than  30  »; 
ao  %  or  more.  I)ut  liss  than  50  °; 
50  %           ..             „           70  »„ 
'0  %           .,             „           90  % 

51 

(M) 

12« 

1«2 

It  should  be  noted  that  pure  acetic  acid  imported 
Italy  is  subject  to  the  internal  tax  in  addition  t< 
Customs  duty. 

Sulphates ;     Formation    o/   certain    double   .     B<iii 

Compt.  rend.,  1909,  149,  292—295. 
A    DOUBLE    sulphate     of     strontium     and     potuann 
KjSOj.SrSOj,    is    obtained    by    mixing    solutions   of  tl 
respective  sulphates.     It  is  the  only  double  salt  formed  l 
temperatures  between  0^  and  100"  C".     The  double  sulpbal 
of  strontium  and  ammonium.  Srl^Oj.lXHjlj.'^O,,  is  a  whii 
crystalline  salt,   which  is  only  slalile  in   the  pn-senoe  > 
large     quantities     of     ammonium     sulphate.     A    douh 
sulphate  of  lead  and  pota.ssium,  I'b.'^(),.K.S(),,  is  j-~^!f. 
by  contact  of  lead  sulphate  with  a  solution  of  | 
sulphate,    or    by    ])rccipitation    from    a    soluti<'ij 
acetate    or    nitrate.     It   is   decom]>oiio<l    by    water.     Tl 
double  sulphate  of  lead  and  ammonium.  l*b80,.(NH,),S('| 
is  also  decomposed  by  water,  and  to  insure  stability  tl 
solution   must  contain  considerable  tjuantities  of  unni* 
nium  sulphate.     The  author  has  been  unable  to  prepve 
double  sulphate  of  strontium  and  sodium,  or  of  leu  *A 
sodium. — C  A.  M. 

Silicates  ;    Determination  o/  alkaliji  in  .     G.  SiHcl 

Z.  anal,  chem.,  1900,  48.  41,5—428. 
The  present  pajx'r  deals  more  esi>ecially  with  the  dete 
raination  of  potassium  and  sodium  in  silicates  when  tl 
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jtter  have  been  decomposed  by  means  of  hydrofluoric 

nd  sulphuric  acids.    It  is  shown  that  the  resulting  alkali 

ulphates    may    be    converted    into    their    corresponding 

ihlorides  by  the  addition  of  barium  chloride,  and  the  deter- 

iiination  of  the  potassium  may  then  be  carried  out  directly 

i-ithout  removing  the  excess  of  barium  chloride.  Methyl 

llcohol  is  employed  for  washing  the  potassium-platinum 

Woride  precipitate,  barium  chloride  and  sodium-platinum 

jhloride  being  soluble  in  this  alcohol.     The  details  of  the 

jiethod  are  as  follows  :   The  residue  consisting  of  the  mixed 

Ilkali    sulphates    is     weighed,    dissolved    in    water   and 

l^ansfcrred  to  a  measuring  flask  of  such  capacity  that,  when 

ae  flask  is  filled  to  the  mark,  the  solution  shall  be  from  0-015 

)  0-030-y.,  assuming  all  the  alkali  to  be  that  of  sodium. 

uSicient  hjdrochlonc  acid  is  added  to  make  the  acidity 

if  the  solution  approximately  JV/10,  the  mixture  is  boiled. 

•nd  barium  chloride  solution  is  added  drop  by  drop  ;    the 

luantity  of  barium  chloride  employed,  is  calculated  from 

weight  of  the  mixed  sulphates,  taking  the  latter  to  be 

tlium  salt.     After  cooling,  the  solution  is  diluted  to 

„  mark,  filtered,  and  an  aliquot  portion  of  the  filtrate  is 

i,-aporated   to   dryness,   after   the   addition   of   platinum 

ialoride  solution.    The  residue  is  moistened  with  water,  and 

•Uowed  to   dry  at   the  ordinary   temperature,   and   then 

'■eated  with  small  successive  quantities  of  80  per  cent. 

■livl    alcohol.     The    alcoholic     washings    are    poured 

ish  a  weighed  asbestos  filter  on  to  which  the  precipi- 

is  also  brought  and  washed  with  the  alcohol  until  the 

ings  are  colourless.     After   being  dried  at    130°   C, 

filter  and   precipitate   are   weighed.     If  desired,   the 

_hed   precipitate   may  be  dissolved,  and  the  solution 

•  d   for   barium,   a   correction   being   made   if   anv   be 

and.— W.  P.  S. 

c^tn   peroxide  ;    DeHrmination  of  acids  in  hy 

'ation.  0.  Luning.  Z.  angew.  Chem.,  1909,  22, 
■49—1550. 
RDISG  to  Endemann  (this  J..  1909,  473),  the  quantity 
1  iiL-e  acids  in  hydrogen  peroxide  cannot  be  determined 
,)rrectly  by  titration  in  the  cold,  the  higher  value  obtained 
iy  boilingWith  excess  of  alkali  and  then  titrating  back 
ith  acid,  being  the  true  one.  The  author  has  made  experi- 
lients  with  pure  hydrogen  peroxide  to  which  different 
Qantities  of  sulphmic  and  hydrochloric  acids  were 
ided,  and  found,  on  the  contrary,  that  correct  results 
re  obtained  by  titration  in  the  cold,  the  higher  results 
jbtained  by  Endemann's  method  being  inaccurate. — A.  S. 

'hosphoms ;      Allotropic    states    of    .     P.     Jolibois. 

'  Compt.  rend.,  1909,  149,  287—289. 

Y  fractional  decantation  with  water,  red  phosphorus 
in  be  separated  into  coarse  granules  of  a  deep  violet 
jlour,  and  fine  yellowish-red  particles  which  will  remain 
ispended  in  the  water  for  several  months.  A  simple 
itnration  will  convert  one  kind  into  the  other,  and  the 
Qthor  therefore  suggests  that  the  colour  of  phosphorus, 
)  long  regarded  as  characteristic  of  its  allotropic  form, 
iay  be  solely  due  to  the  fineness  of  the  particles.  The 
ijlloidal  phosphorus  obtained  by  suspending  the  finest 
'articles  in  water  cannot  be  regarded  as  a  distinct  allotropic 
i)nn.  On  heating  red  phsophorus  in  sealed  tubes  to 
'X)°  C.  in  the  absence  of  air,  the  colour  changes  from 
iolet  to  red,  and  the  specific  gravity  rises  from  2-18  to 
'•37.  No  further  change  in  the  density  occurred  after 
•jntinuing  the  heating  for  2J  hours  at  480°  C,  and  for 
!j  hours  at  600°  C.  Hence  the  specific  gravity  is  not,  as 
!  commonly  believed,  a  function  of  the  temperature  to 
.hich  the  phosphorus  has  been  heated.  Commercial  red 
hosphorus,  obtained  by  heating  white  phosphorus,  is 
|i  an  unstable  condition,  and  even  at  the  temperature  at 
hich  it  is  prepared  (280°  C.)  the  catalytic  action  of  a 
("ace  of  iodine  is  sufficient  to  transform  it  into  the  stable 
'lodification,  to  which  the  author  gives  the  name  of 
lyromorphic  phosphorus.  Incomplete  conversion  of  red 
.hosphoms  into  this  stable  form  results  in  the  formation 
E  a  puce-coloured  product,  which  microscopical  examina- 
on  indicates  to  be  in  a  state  of  solid  solution,  and  not  to 
pnsist  of  particles  of  the  two  varieties  in  juxtaposition. 
I'D  fusing  red  phosphorus  at  725°  C,  a  modification  of 
iolet  colour  with  a  sp.   gr.   of  2-27   was  obtained.     On 


cooling  the  tube  suddenly,  this  product  remained  unaltered 
in  appearance  and  density — a  result  contrary  to  the 
experience  of  Chapman  (this  J.,  1899,  518),  who  by  this 
means  obtained   white  phosphorus. — C.  A.  M. 

Hydrogen  phosphides,  Pjoffs  "'"^  P^^i  •    Preparation  and 

properties    of    the    solid    ,    and    actio/)    of    liquefied 

ammonia  on   th€7n.     A.    Stock,   W.    Bottcher,   and   W. 
Lenger.     Ber.,   1909,  42,  2839—2863. 

Exist  i>"G  methods  for  the  preparation  of  the  solid  yellow 
hydrogen  phosphide.  Pi-He.  *''<'  faulty.  The  authors 
found  that  the  best  method  is  one  based  on  the  fact  that 
the  spontaneously  inflammable  hydrogen  phosphide 
decomposes,  with  separation  of  the  sobd  yellow  phosphide, 
when  it  comes  in  contact  with  granulated  calcium  chloride. 
Calcium  phosphide  is  introduced  into  a  flask  containing 
warm  water,  and  the  gas  evolved  is  led  first  through  a 
tube  in  which  the  greater  part  of  its  moisture  is  deposited, 
then  through  three  tall  tubes  packed  with  the  granulated 
calcium  chloride,  and  finally  through  a  wash-bottle  con- 
taining concentrated  hydrochloric  acid.  The  calcium 
chloride  then  becomes  coated  with  soUd  yellow  hydrogen 
phosphide.  It  is  introduced,  in  small  portions  at  a  time, 
into  dilute  hydrochloric  acid,  cooled  to  0"  C.  the  mixture 
being  vigorously  agitated,  and  protected  from  direct 
sunhght.  When  the  calcium  chloride  has  dissolved,  the 
solution  is  siphoned  off,  and  the  phosphide  is  washed  with 
ice-cold  water,  alcohol,  and  anhydrous  ether,  and  dried 
over  sulphuric  acid  and  phosphorus  pentoxide  in  a  vacuum 
exsiccator  in  an  ice-chest.  The  pure  freshly-prepared 
phosphide  is  a  caaary-yellow,  odourless,  amorphous 
powder,  of  sp.  gr.  1-83  at  19°  C,  neutral  to  litmus  paper  ; 
when  kept  in  the  air,  it  soon  evolves  phosphine  and  becomes 
acid.  It  may  be  preserved  unaltered  over  sulphuric 
acid  or  phosphorus  pentoxide  in  the  dark,  but  rapidly 
decomposes  when  exposed  to  the  light.  When  it  is  heated 
in  vacuo,  evolution  of  gas  begins  at  60"  C,  ceases  at  about 
200°  C,  and  then  begins  again  at  about  260°  C,  con- 
tinuing until  the  phosphide  is  almost  entirely  converted 
into  red  phosphorus,  phosphine.  and  hydrogen.  The 
gas  evolved,  at  first  consists  of  pure  phosphine.  and  the 
orange-coloured  residue  left,  is  a  new  phosphide  of  the 
composition,  P9H2,  and  sp.  gr.  1-95  at  16'  C.  This  new 
phosphide  is  best  prepared  by  heating  the  yellow  phosphide 
at  175°  C.  in  vacuo  or  in  a  current  of  carbon  dioxide  until 
gas  is  no  longer  evolved.  It  is  almost  identical  with  the 
yellow  phosphide  in  its  chemical  properties,  but  differs 
from  the  latter  in  its  behaviour  with  hqucfied  ammonia. 
When  the  yellow  phosphide  is  treated  with  hquefied 
ammonia,  phosphine  is  evolved  and  a  red  colloidal  solution 
of  the  orange-coloured  phosphide  is  produced.  When 
this  solution,  which  is  also  produced  when  the  orange- 
coloured  phosphide  is  treated  directly  with  liquefied 
ammonia,  is  evaporated,  a  black  compound  of  salt-hke 
character,  and  of  a  composition  varying  between  the 
limits,  P5H.,NH3  and  (P„H„),,NH3,  is  produced.  The 
orange-coloured  phosphide  can  be  regenerated  from  the 
black  salts  by  heating  in  vacuo  or  by  treatment  with 
acids. — A.  S. 

Volumetric  determination  of  had,  and  of  sulphuric  acid  in 
sulphates.     Oddo  and  Beretta.     See  XXIII. 

Ammonium  sulphate  in  -Japan.     For.  Office  Ann.  Series. 

1909.  [T.R.] 
The  British  Consul  at  Kobe.  Japan,  states  that  in 
ammonium  sulphate  of  British  production  there  has  been 
an  increase  of  over  £330.000  on  the  last  five  ycars^  average 
and  of  £71.000  over  last  year's  import.  Nevertheless, 
what  with  the  over-production  of  fertilizers  by  the  Osaka 
manufacturers,  and  the  refusal  of  the  farmers  to  purchase, 
the  trade  was  in  a  deplorable  condition.  As  in  many 
other  lines,  fertiliser  factories  had  sprung  up  in  such 
numbers  as  to  make  it  impossible  for  profits  to  be  reaped. 

Phosphates  in    the    Pahm    Islands    (Germany).      Bd.     ol 

Tr.  J.,  Aug.  5,  1909.     [T.R.] 
UxDER  the  style  of  the  German  Phosphate  Company  an 
association  has  been  formed  at  Bremen  with  a  capital  of 
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£225,000  to  work  the  phosphate  stocks  in  the  Island  of 
Angaur  (Palcin  Islands).  The  German  Government 
will  share  in  the  profits  of  the  company. 

P.\TEXTS. 

Ferric  sulphate  ;    Maniifaelure  of  and  making  eanie 

vp  uilh  more  or  less  waste  products  to  produce  cakes  or 
slabs  [/or  sewaijc  treatinent].  W.  Poohin  and  J.  H. 
Richardson,  Saliford.  Eng.  Pats.  1,5,239,  July  18,  1908, 
and  17,976,  Aug.  27.  1908. 
The  waste  hydrated  ferric  oxide,  ol)tained  in  the  extrac- 
tion of  alumina  from  bauxite  or  other  aluminous  oivs,  is 
treated  with  sulphuric  acid  and  the  solution  evaiioriited 
to  ltiO°  T.  Waste  siliciou.s  material,  or  sand,  is  added 
to  the  above  solution  to  act  as  absorbent,  and  tlie  mixture 
is  moulded  into  blocks,  which  then  contain  about  10  to 
15  per  cent,  of  waste  silica,  and  are  suitable  for  sewage 
purification.  The  faces  of  the  blocks  are  jjreferably 
dressed  with  a  coating  of  lime,  cement,  or  clay,  to  faciUtate 
handling  and  storage.  Instead  of  waste  silica,  the 
aluminium  sulphate  comi)ound,  described  in  Eng.  Pat. 
2.'). 227  of  1907  (this  ,T..  190S.  898)  may  be  used  as  carrier 
for  the  ferric  sulphate,  in  which  case  the  facing  treatment 
of  the  slabs  is  probably  unnecessary. — O.  R. 

Abrasive  and   polishiiig  material  [mag7iesium  carbonate]. 
J.  Leese,  Manchester.     Eng.  Pat.  4819,  Feb.  27,  1909. 

Powdered  normal  magnesium  carbonate  (niagnesite), 
either  by  itself,  or  as  a  paste  mixed  with  water  or  certain 
solutions,  or  pressed  into  blocks  with  wax  or  soap,  is 
■claimed  us  a  now  and  improved  abrasive  and  polishing 
material  for  metals. — 0.  R. 

Alkali    chlorides ;     Electrolt/sis    of    .     J.     Billitzer, 

Vienna.     U.S.  Pat.  928,734,  July  20,  1909. 

The  cell  is  arranged  so  that  part  of  the  cathode  product 
forms  a  layer  containing  alkali,  separated  from  the 
electrolyte  below  it  by  a  diaphragm,  and  this  alkali  is 
continuously  run  off  at  the  level  of  the  diaphragm,  fresh 
solution  being  introduced  below  the  diaphragm. — A.  T.  L. 

Dolomites ;    Process  of  treating  .     Soc.    Minier«   de 

L'Herault.     Fr.  Pat.  398,668,  Jan.  21,  1909. 

The  dolomite  is  heated  to  about  300°  C,  in  order  to  get 
rid  of  organic  matter,  antl  then  more  strongly  in  retorts, 
so  as  to  obtain  a  mixture  of  lime  and  magnesia.  This  is 
allowed  to  cool  in  closed  receivers  and  is  either  utilised 
directly  or  treated  with  a  solution  of  sugar  which  dissolves 
the  lime,  leaving  the  magnesia  insoluble,  and  the  calcium 
sucrate  is  then  decomposed  by  passing  a  current  of  carbon 
dioxide,  obtained  in  the  process,  through  the  solution, 
so  as  to  precipitate  the  calcium  as  carbonate  and  regenerate 
the  sugar  solution.  The  process  j)rovides  a  means  of 
utilising  dolomites  containing  a  comparatively  small 
proportion   of   magnesium   carbonate. — F.  .SuDX. 

Calcium  carbonate;    Chemical  and  tnechtmical  process  for 

the  treatment  of  minerals  containing  .     F.   Gisbert 

Bucndia.     Fr.  Pat.  398,099,  Oct.   1,  1908.     Under  Int. 
Conv.,  Oct.  1,  1907. 

The  calcareous  mineral  is  broken  up  into  jiieces  of  uniform 
size,  which  are  calcinetl  in  a  fixed  kiln,  at  a  moderate 
temperature.  The  calcined  mineral  is  then  treated  with 
steam  or  water,  which  converts  the  lime  formed  into 
finely-divided  calcium  hydroxide,  and  leaves  the  other 
constituents  of  the  mineral  unattacked.  The  mass  is 
next  sifted  through  two  sieves,  the  first  with  meshes  of 
6  mm.,  and  the  second  with  meshes  of  It  mm.  The 
coarsest  fraction  so  obtained  is  tested  for  calcium  car- 
bonate, and  reburnt.  if  necessary.  The  intermediate 
fraction  is  treated  with  more  water,  and  the  calcium 
hydroxide  obtained,  added  to  the  finest  fraction,  which 
contains  the  bulk  of  the  lime.  This  last  fraction  is  further 
purified  by  levigation,  an  apparatus  being  used  in  which 
the  solid  in  descending  through  a  zig-zag  passage  meets 
two  upward  currents  of  water,  one  a  steady  current,  the 
other  an  intermittent  current,  which  communicates  a 
series  of  pulsations  to  the  whole  body  of  water.  The 
finely-divided  and  specifically  light  calcium  hydroxide  is 


discliarged  from  this  apparatus  through  an  opening^  ne: 
the  top,  whilst  the  heavier  minerals  are  discharged  fa» 
time  to  time  at  the  bottom.  The  process  is  designi 
to  yield  a  pure  lime,  and  is  also  adaptc4  to  the  treatment  ■ 
rocks  containing  calcium  carbonate  mixed  with  a  liti 
copper  carbonate,  etc. — A.  G.  L. 

Nitrites  ;    Trans/ormation  of into  nitrates.     UadiscI 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  398,738,Jau.  23. 19U 
Under  Int.  Conv.,  July  6,  1908. 

Ai.KALiXE-E.yKTU  nitrites  or  mixtures  containing  then 
such  as  those  obtained  by  using  alkaline-earth  base- 
absorbents  of  nitrous  gases,  are  treated  at  about  3l«i 
with  the  higher  oxides  of  nitrogen,  preferably  in  II 
])resiince  of  air  or  oxygen  ;  they  are  thus  eomj)letel 
cimverted  into  nitrates,  and  nitric  oxide  i»alsu  pruducw 
wliich  acts  as  n  carrier  of  oxygen  to  a  further  quantity  < 
nitrite. — F.  Sous. 

Gases  [oxygen]  from  solids  ;    Obtaining .     C.  Ridlr< 

London.     Eng.   Pat.   15,000,  July  15,   1908. 

TuE  claim  is  for  a  process  of  obtaining  gases  fixim  solid 
in  a  continuous  manner,  a]i])licable  to  obtaining  oxv 
from  sodium  ]Krmanganate,  lead  oxide,  el*-.     Tlie  nuii' 
is  fed  into  a  hopper  and  passes  between  a  pair  of  lulL. 
it  is  then  conveyed  by  screw  conveyors  first  horizontal! 
and  then  vertically,  and  is  dropjxd  into  a  vertical  retor 
where  it  is  heated  with  a  current  of  steam  or  hot  air,  tu 
the  gas  is  driven  out.     The  spent  solid  material  is  dii 
charged   from   the    bottom   of   the   retort,   and   after  n 
absorljing  oxygen   from   the   air,   is  passed   through  Ih 
apparatus  again. — \V.  H.  C. 

Air  ;    Process  for  the  separation  of I'nto  its  eltwum 

[oxygen  and  nitrogen],  Soc.  I'Ajr  Liquide  (Soe.  Anoi 
pour  I'Etude  et  I'Exploit.  des  Procedes  G.  Claude).  F: 
Pat.  398,580,  .Mar.  2(i,  1908. 

The    process    consists    essentially    in    submitting   li^lli 
oxygen,   vaporised    by   the   liquefaction   of   air.   to  thn 
successive  combined  rectifications,  etfected  (1).  with  tb 
licjuid.  rich  in   o.xygcn,   resulting  from   the   iiartial  iiqui 
faction  of  the  air  in  reflux  tubes:    (2),  with  the  ncarl 
pure   liquid   nitrogen,    obtained   by   liquefying   the  met 
volatile   remainder  of   the   air ;    and   (3).   with   the  pui 
nitrogen,  resulting  at  the  top  of  the  rectifying  coluam  an 
liquefied  by  refrigeration  i>y  means  of  evaporatiic    ~-r 
IJy  way  of  example,  an  apparatus  is  described, 
of  a  boiler,  containing  liquid  o.xygcn  and  surni'  u-     - 
a  rectifying  column.     A  double  system  of  vertical  tiilx 
is  immersed  in  tlie  liquid,  into  one  set  of  which  is  admitt<- 
purified   air,    compressed   and   cooled ;     this   is   par' 
liquefied  in  ascending  the  tubes,  the  liquid  collecting  I  • 
containing  practically  all  the  oxygen;  the  remaining  aii 
descends  the  other  set  of  tubes  and  nearly   puiT  ii 
nitrogen  collects  at  the  bottom.      The  o.xygeii,  vapui. 
in  the  boiler  by  the  condensing  air,  meets,  as  retlux  liquii 
in  the  lowest  portion  of  the  column,  the  air  liquefied  in  th 
first  sot  ot  tubes,  containing  about  48  per  cent,  nf  oxygrr 
and  a  gradual  exchange  of  oxygen   for  nitrogen  in  lli 
ascending   gas    takes    place  ;     the    middle    portion   of  th 
rectifying    column    is    8up])lied    with    the    more    volstil 
portion   of   the   lii)uofie<l   air   as    iifiux    hquid,   and   thi 
effects  the  removal  of  all   but   about  3  |>cr  cent,  of  th 
oxygen  ;    in  the  highest  section  uf  the  column,  the  rellu 
liquid  is  a  portion  of  the  pure  nitrogen  resulting  from  th' 
rectification,  which  is  liquelied  in  a  system  of  tubes  in 
second  boiler  placed  above  the  rectifier,  by    the  evapor« 
tion  of  contained  oxygen,  at   a   lower  pressure  than  lli 
nitrogen.     Air  is  separated  by  the  process  into  very  pur 
nitrogen   and   practically   pure   oxygen. — F.  SODK. 

Alkali  peroxides  [for  bleaching].     Fr.  Pat.  398,448.   Ste  V 


VIII.— GLASS,   POTTERY,   AND   ENAMELS. 

Clays  ;    The  colloidal  substances   in  .     P..  RohUnd 

Z.    Elektrochem..    1909.    15,    540—542. 
The  degree  to  which  clays  can  be  "  lique&td  "  by  additini 
of  alkalis,  etc.,  depends  largely  qii,  tlje  *ro,oiu>t  q(  Qra*"" 
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natter  they  contain.  Pure  white  kaolins  are  but  little 
liSected  by  such  additions,  whilst  the  dark  coloured. 
Highly  plastic  clays  are  readily  "  hqucfied."  A.  Lottcr- 
jnoser  has  recently  stated  that  lime-water  is  unsuitable  for 
'his  purpose,  but  the  author  tinds  that  a  number  of  clays 
irom  Saxony,  which  are  rich  in  organic  matter,  are  readily 
j  liquefied  "  by  this  reagent. — A.  G.  L. 

rnii    ill    poHerii    viateriah ;     Colorimetric    determination 
oj  .     Hadank.     Sprechsaal,    1909,   42,   445. 

'he  colorimetric  estimation  of  iron  by  ammonium 
ihiocyanate  is  said  to  be  quicker  and  more  accurate  than 
jitration  with  permanganate.  The  author  conducts  the 
lirocess  in  a  Konig  apparatus,  consisting  of  a  six-sided 
.otating  prism  to  which  arc  attached  six  strips  of  varying 

hades  of  red.  Next  to  this  is  a  cylinder  containing  the 
jolution  of  the  sample  in  hj'drochloric  acid  to  which  has 
i«en  added  a  pinch  of  chlorate.  The  matching  of  colours 
i  then  carried  out  in  the  usual  way.     The  process  is  useful 

1  (stimating  iron  in  cement,  sand,  tufa,  manganese  ore. 

iiiuim  sulphate,  clay  and  similar  materials. — H.  H.  S. 

Patent. 

li Ilia  day  ;  Purification  of .     A.  G.  Salamon,  London, 

('.  .J.  Grace,  Steyning.  and  The  Exploration  Co.,  Ltd., 
London.     Eng.   Pat.   21,2(50,   Oct.   8,   1908. 

'i  I  the  china  clay  emulsion,  which  is  taken  from  the  deposit- 
ig  vessels  or  channels,  chlorine  water  and  a  small  quantity 
f  sulphuric  acid  are  added,  the  mixture  is  pumped  through 
j  filter-press,  the  resulting  cake  is  washed  as  free  as  possible 
.:om  chlorine  and  suliihuric  acid,  and  finally  dried  if 
e.sired.  It  is  claimed  that  by  this  procedure  a  clay  of 
'Mild  quality  can  be  converted  into  one  of  first  quality. 

—0.  R. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 


•  mtnl  industry  oj  Germany.     Bd.    of    Tr.    J.,    Aug.    5, 
1909.     [T.R.] 

HE  expectations  of  the  German  cement  industry  at  the 
|3mmencement  of  1908  were  not  realised.  In  consequence 
if  the  financial  crisis,  large  stocks  accumulated  during  the 
|immer  at  the  cement  factories.  The  latter  sought  relief 
,1  the  export  market,  with  the  result  that  prices  fell  nearly 
;5  per  cent.  ;   whereupon  several  of  the  syndicates  disposed 

f  their  stocks.  The  year  was  nevertheless  regarded  by 
jie  German  cement  works  as  good,  because  home  prices, 
jigulated  by  agreement  between  the  syndicates,  ensured  a 
,ood  profit.  These  agreements  have  been  renewed  for 
(909,  and  tlie  German  cement  works  are  now  trying  to 
'use  [the  export  prices.  It  is  said  also  that  efforts  have 
^een  made  with  some  success  to  secure  th%  adhesion  of 

ic  British  and  Belgian  cement  industries,  and  it  is  antici- 

ated  that  it  will  be  possible  to  form  international  agree- 
jients  for  the  regulation  of  export  prices.  The  total 
iutput  of  cement  in  Germany  in  1908  is  estimated  to  have 

^on  ae  follows :— 


^ 


Cask?  of 
180  kilos. 

3rtlan( 
lion  ' 
Oman 

1  cement  

23,000.000 

2,250,000 

650,000 

Portland  and  Slag 

Total    

25,900,000 

The  factories  are,  however,  said  to  be  capable  of  turning 
|it  nearly  twice  this  quantity.  Of  the  total  number  of 
'ment  factories  in  Germany",  viz.  142.  97  manufacture 
ily  Portland  cement. 


Patents. 

Basic    fire-brick    lining.     S.    B.    Newberry,    Baybridge, 
Ohio.     U.S.    Pat.    927,.58o,    July    13,    1909. 

The  patent  relates  to  the  manufacture  of  refractorv  or 
basic  bricks  from  hydraulic  cement  clinker,  alone,  or  in 
admixture  with  an  alkaline-earth.  The  clinker  is  used  in 
granulated  form,  the  bricks  being  made  by  moulding  in 
the  ordinary  manner. — W.  E.  F.  P. 


Wood  ;    Drying  and  treating  - 
Pat.    397,78(3,    Mar. 


— .     C.    Gillet,   sen. 
t),    1908. 


Fr. 


Wood,  preferably  previously  dried,  is  immersed  in  a  bath 
of  drying-oil,  preferably  boiled  linseed  oil,  heated  to  a 
temperature  of  100" — 110°  C.  Planks  ,"?— 4  cm.  in  thick- 
ness are  immersed  in  the  oil  for  24  hours,  and  are  ready 
for  use  in  1.5 — 30  days. — A.  G.  L. 

Agglomeration  or  hardening  of  poivdered  substances.     Fr. 
Pat.    398,015.     See   X. 


X.— METALS    AND    METALLURGY. 

Ferro-rnangane.^e  in  the  blast-furnace.     J.  Jakobi.     Stahl  u. 
Eisen,   1909,  29,   1119—1120. 

The  paper  contains  an  account  of  the  production  of  ferro- 
manganese  in  a  South  Russian  blast-furnace,  the  trials 
extending  over  nine  days.  Two  samples  of  ore  were 
employee!;  both  of  these  were  rich  in  manganese  (51-6 
and  53-5  per  cent.)  and  contained  but  little  siUca  (7'80 
and  <3-20  per  cent.).  The  contents  of  phosphorus  were 
however  rather  high,  so  that,  of  the  second  ore  (Ore  II.), 
only  small  quantities  could  be  emploj'cd.  Using  a  charge 
as  follows  :  Ore  I.,  5875  kilos.  ;  Ore  II.,  1469  kilos.  ; 
haematite,  163  kilos.  ;  limestone,  2448  kilos.  ;  coke, 
8160  kilos,  70  per  cent,  of  the  manganese  was  obtained  in 
the  ferro-manganese,  10  per  cent,  in  the  slag,  and  20  per 
cent,  was  lost  by  volatilisation,  etc.  In  the  nine  days' 
working,  giving  a  total  production  of  718,896  kilos,  of 
ferromanganese  (containing  78  to  83  per  cent,  of  man- 
ganese), an  average  loss  of  23- 1  per  cent,  of  manganese 
was  shown,  the  slag,  containing  on  an  average  6'6  per 
cent,  of  manganese.  The  consumption  of  coke,  extending 
over  this  time,  amounted  to  2272  kilos,  per  metric  ton  of 
ferromanganese  produced.  In  the  production  of  the 
alloy,  ore  and  coke  were  well  moistened  and  the  temperature 
of  the  mouth  gases  was  kept  as  low  as  possible  and  never 
greater  than  200'  C.  The  author  emphasises  the  import- 
ance of  having  a  high  air-blast  temperature  and  in  this 
particular  his  opinion  is  opposed  to  that  of  St«ckmann, 
who  has  stated  that  a  temperature  of  420"  C.  is  quite 
sufficient. — C.  A.  W. 

Iron  and  steel ;    The  elastic  limits  of  under  cyclical 

variations    of   stress.     L.    Bairstow.     Proc.    Roy.    Soc, 
1909,  A.,  82,  483—485. 

The  results  of  the  author's  experiments  are  in  harmony 
with  the  theory  advanced  by  Bauschinger  in  1886  in 
explanation  of  fatigue.  It  is  shown  that,  between  certain 
limits,  and  after  a  sufficient  number  of  repetitions,  iron 
or  steel  is  capable  of  adjusting  itself  to  cyclically  applied 
variations  of  stress,  the  specimen  becoming  perfectly 
elastic  throughout  the  whole  cycle — when  the  adjustment 
is  complete — without  the  occurrence  of  fatigue.  A 
change  of  length,  corresponding  to  that  observed  in  an 
ordinary  tensile  test  when  the  yield  stress  is  exceeded, 
occurs  in  the  specimen  during  the  adjustment  of  the 
elastic  limits  to  a  given  cycle  of  stress  :  but  in  the  latter 
case  the  elongation  is  obtained  even  when  the  maximum 
stress  in  the  cycle  is  less  than  the  static  yield  stress,  the 
increase  in  the  elastic  limits  being  greatest  in  specimens 
showing  the  highest  elongations.  Below  the  static  yield 
point,  iron  and  stsel  appear  to  be  capable  of  maintaining 
their  initial  condition  for  a  considerable  time  against 
cyclical  variations  of  stress  which  ultimately  produce  a 
considerable  change  of  length. — W.  E.  F.  P. 

c  2 
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Calcium  sulphate ;  Behaviour  of  at  elevated  tem- 
peratures ifilh  some  fluxes.  H.  C).  Hofmnn  and  W. 
Mostowitsch.  Trans.  Amer.  Inst.  Min.  Eng..  1909.  021 — 
622. 

During  the  testing  of  the  action  of  diflonnt  substances 
on  calcium  sulphate  at  high  temperatures  (see  this  J., 
JOO'.t,  24U).  it  was  stated  that  no  appreciable  alteration 
was  noticed  when  ferric  o.vide  was  lieated  alone  in  a 
current  of  dry  air  to  1500^  C,  but  that,  in  the  presence 
of  calcium  sulphate.  comi)lete  dccomjiosition  took  place 
at  1250''  C   with  the  formation  of  calcium  ferritc. 

The  author  has  since  found  that  when  using  larger 
quantities  of  ferric  oxide  and  heating  alone  for  longer 
periods,  decomposition  commences  at  1375"  C.  with  the 
formation  of  some  magnetic  oxide. — F.  R. 

Heavy  sjHir  {barium  sulphntf)  ;    Behaviour  oj  at  high 

temperatures  and  its  reactions  icith  some  substances  used 
in  metallurgy.  W.  Mostowitsch.  Metallurgie,  1909, 
0,  450—467. 

PtTKE  barium  sulphate  can  be  heated  in  pure,  dry  air  for 
15 — 30  minutes  at  1400"  C.  without  decomi)osition  ;  at 
1500°  it  begins  to  di-ssociate  to  a  small  extent.  ^Vhen 
heated  rapidly,  it  melts  at  1580°,  with  partial  decomposition 
into  barium  oxide,  sulphur  dioxide,  and  oxygen.  Barium 
sulphate  is  decomjiosed  by  both  silica  and  ferric  oxide 
at  1000°.  The  ses<|ui-.  bi-,  and  tri-silicatc  mixture  sinter 
at  1350°,  and  fuse  at  1400'  C.  ;  the  melted  mass  contains 
undecomposed  barium  sulphate  in  solution.  The  degree 
of  decomposition  increases  with  the  tem|ierature  and  the 
proportion  of  silica  present.  The  behaviour  of  mixtures 
of  barium  sulphate  with  one,  tVo,  and  three  molecular 
proportions  of  ferric  oxide  is  similar,  the  sintering  and 
melting-points  being  tlie  same,  but  far  more  ferric  oxide 
than  silica  is  required  to  effect  the  same  degree  of  decom- 
position ;  the  ferrites  formed,  are  thin  liquids,  solidifying 
to  crystalline  masses;  they  are  capable  of  dissolving 
both  barium  sulphate  and  ferric  oxide.  The  reduction  of 
barium  sulphate  by  carbon,  begins  at  (100°  and  is  practically 
complete  at  800°  C.  \\'ith  carbon  monoxide,  reduction 
begins  at  6.50°  and  is  nearly  complete  at  800°  C.  M'hen 
heated  to  1200°  in  an  atmosphere  of  carbon  monoxide, 
the  barium  sulphide  formed  loses  a  small  ])roportion  of 
its  sulphur.  The  decomposition  of  barium  sulphate  into 
barium  oxide,  sulphur  dioxide,  and  oxygen  involves  the 
absorption  of  a  large  quantity  of  heat  (13<i.740  calorics), 
and  this  may  occasionnlly  be  useful  in  lowering  the  tem- 
perature of  the  slag  in  the  converter  treatment  of  lead 
and  copper.  Slags  containing  barium  are  very  liquid, 
but  specitically  heavy.  Such  slags  are  able  to  dissolve 
iron  from  copper  matte.  When  heated  in  a  reducing 
atmosphere,  barium  sulphate  is  readily  reduced  to  sulphide, 
which  has  a  strong  tendency  to  enter  the  matte ;  a 
matte  containing  35  per  cent,  of  barium  has  been  obtained. 
Barium  sulphide  aiiparently  tends  to  carry  the  noble 
metals  into  the  matte. — A.  G.  L. 


Mercury  ore-";    Shortening  the   roasting  period  for . 

W,  B.  Dennis.     Eng.  and  Min.  J..  1909,  8S,  112 — 116. 

A  FunXACE,  designed  by  the  author  and  constructed  at 
Blackbutte.  Oregon,  is  stated  to  have  reduced  the  time 
previously  required  for  roasting  mercury  sul])hide  ores 
(viz.,  24  to  36  hours)  to  four  hours,  and  to  have  resulted 
in  a  more  complete  roast  with  the  consumption  of  less 
fuel.  The  furnace  was  designed  in  accordance  w-ith  the 
irinciple  that  the  speed  at  which  heal  will  be  absorbed 
ly  a  substance  is  greater,  the  greater  the  difference  between 
the  temperature  of  the  substance  and  that  of  the  heating 
agent.  It  consists  of  a  number  of  superimposed  gas- 
fired  hearths  each  with  independent  hot  air-  and  gas- 
supplies  so  that  the  required  temperatures  may  bo  main- 
tained. The  ore  is  fed  in  at  the  top  and  is  dropped  through 
from  hearth  to  hearth  by  means  of  dumping  grate-bais  : 
it  is  moved  sucessively  into  hotter  zones,  whilst  still  con- 
siderably below  the  temperature  of  that  in  which  it  was 
being  heated,  thus  maintaining  a  "  steep  temperature 
slope."— F,  R.  r  1- 
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Boiling    points    of    metals ;     Approximate    determinatii 

of  .     H.   C.   Greenwood.     Roy.   Soc.   Proe.,   190 

A   82,   396—408. 

The  author  recounts  the  difficulties  which  have  attendi 
previous  attempts  to  obtain  rehablo  data  a.«  to  the  boihi 
points  of  various  metals,  among  which  he  names  tt 
fact  that  many  metals  possess  a  high  vapour  tonsic 
at  tem]ieratures  much  below  their  actual  boiling  point 
errors  arising  from  the  conductivity  of  such  vapout 
and  from  the  presence  of  carbon  in  the  met*l 
After  trial  of  several  methods  the  one  eventu»ll 
adopted  was  based  on  the  employment  of  a  vertic 
carbon  tube  resistance  furnace,  in  which  was  su 
jx'nded  a  long  graphite  crucible  containing  tl 
metal  under  investigation.  The  depth  of  met 
employed  was  usually  about  30  mm.  Temperatu 
readings  of  the  outer  walls  of  the  crucible  were  talii 
by  means  of  a  Wanner  optical  pyrometer,  a  side  tul 
being  provided  exactly  opposite  the  lower  end  of  tl 
crucible,  and  being  so  arranged  that  only  the  radiatii 
from  the  crucible  walls  could  fall  on  the  pyromotei 
the  side  tube  was  kept  clear  of  vapours  by  a  current  > 
hydrogen.  The  measurements  of  the  boiling  points  we 
carried  out  by  slowly  raising  the  tem|)erature  of  tl 
crucible  and  observing  the  surface  of  the  metal  fro 
above  through  an  absorbing  glass.  At  first  the  surfai 
remains  perfectly  still,  but  as  the  boiling  point  is  approach( 
a  slight  agitatifin  is  observed  which  soon  becomes  vigorou 
In  the  case  of  most  metals  studied,  the  difference  betwet 
the  temperature  indicated  when  a  gentle  agitation  is  fir 
apparent  and  that  at  which  the  ebullition  has  becon 
so  violent  that  globules  of  metal  are  ejected,  does  m 
exceed  100°  C.  In  order  to  decide  whether  the  ten 
peraturcs  measured  on  the  outer  side  of  the  cnicib 
indicated  with  sufficient  accuracy  the  actual  tempcratup 
of  the  metal,  similar  experiments  were  conducted  with  a 
annular  crucible  heated  from  within,  the  outside  tec 
peraturcs  being  measured  as  before.  Experiments  mac 
witli  lead  proved  a  close  agreement  between  the  resul 
obtained  by  the  two  methods. 

For  determination  of  the  boiling  point  of  metals  whit 
readily  carburise.  recourse  was  had  to  carbon  erucibl' 
"  brasqued  "  with  highly  shrunk  pure  magnesia,  speci 
precautions  being  taken  in  their  preparation  to  obvia 
cracking,  to  which  they  are  very  liable. 

The  following  boiling  points  were  determined  by  tli 
method  : — .Uuminium,  1800°  ;  antimonv,  1440°  ;  bismul 
1420°  :  chromium.  2200°  ;  copper,  23"lO°  :  iron,  245(r 
lead,  1525°;  magnesium,  1120°;  manganese,  1900' 
silver,   1955°  ;    and  tin,  2270°  C— R.  C.  P. 

loiomelric  determination  of  copper.     Videgrcn.    6'fc  XXII 

Lead  poisoning  and  tinning.     Extracts  from   Report  fc 
E.  J.  H.  Lawes.  ,lune,  1909.     (Sec  this  J.,  lOO'.i.  797.) 

"  I.v  their  report  for  1902,  Dr.  Legge  (Medical  Inspecio 
and  Miss  Anderson  (Principal  Lady  Inspector)  stated  thi 
they  were  struck  at  the  extent  of  lead  jioisoning  among 
the  tinning  operatives,  and  expressed  their  disagreenu'i 
mth  a  clause  in  the  report  of  Mr.  Gould's  Ix'ad  t'ommitti 
of  1893.  to  the  effect  that  the  health  of  the  workpeop 
employed  in  the  manufacture  of  any  kind  of  hollow-wn 
was  not  much  affected  by  their  employment.  They  m»< 
careful  inquiries  into  the  causes  of  ica<l  poisoning,  an 
with  the  help  of  the  Public  Analyst  of  \Volvcrhamptc, 
reported  tentatively  that  inhalation  of  lead  dust  •! 
the  chief  cause,  and  that  the  amount  of  lea<l  which  migl, 
be  absorbed  by  eating  with  unwashed  hands  was  »1' 
sufficient  to  cause  the  symptom.".  They  considered  thi 
the  processes  of  tinning  were  so  different  from  tho"--  > 
enamelling  that  the  subjects  required  .separate  tn-air 
and  promised  a  further  inquiry  and  supplementarj-  n  j 
upon  the  tinning  industries. 

"  G.  E.  Duckcring  made  an  important  disoover; 
namely,  the  presence  of  lead  chloride  in  the  fumes  giv( 
off  from  the  tinned  article,  and  though  jicrhaps  he  go< 
rather  far  in  saying  that  the  danger  is  ertirclv  dne  i 
the  fumes,  there  is  no  doubt  that  the  metaUic  lead  dui 
and  unwashed  hands  must  now  be  regarded  as  inconsidr 
able,  compared  with  the  danger  of  inhaling  fumea  coi 
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lining  lead  chloride  whether  in  the  form  of  vapour 
■  dust,  as  lead  chloride  is  very  soluble  in  the  human 
/stem." 

The  process  of  tinning. — "  The  making  of  '  tin  plates  ' 
hich  are  iron  plates  coated  with  tin — and  the  '  pure 
Inning '  of  hollow- ware,  both  of  which  are  different 
'recesses  in  which  no  lead  is  used,  are  not  affected.  The 
laking  of  '  teme-plates  '  was  also  expressly  exempted. 
I  teme-plate  is  an  iron  plate  coated  with  a  mixture  of 
n  and  lead.  They  are  mostly  manufactured  in  South  j 
.'ales.  Owing  to  the  difference  of  process  and  the 
laemical  interactions  which  are  not  perfectly  under- 
'x)od,  this  is  a  harmless  industry  and  there  is  Uttle  or 
'o  evidence  of  lead  poisoning  in  it.  The  iron  plate  after 
eing  cleaned  in  the  pickUng  bath  of  dilute  sulphuric 
jsid,  is  washed  in  water  and  there  are  no  chlorides  brought 
ito  contact  with  the  tinning  metal ;  there  is  no  excess 
it  tinning  metal  on  the  surface  of  the  iron  plate,  which 
;  not  wiped  by  hand,  and  no  injurious  vapours  can  be 
iiscovered.  I  need  not  dwell  at  length  upon  this  process, 
'■hich  is  explained  and  discussed  in  Mr.  Duckcring's 
'iport  already  referred  to.  The  process  of  common 
.nning  is  interesting,  and  here  again  the  chemical  changes 
0  not  seem  to  be  very  well  understood,  although  I  have 
0  doubt  that  Mr.  Duckcring's  experiments  have  done 
.luch  to  explain  them.  The  process  is  much  the  same 
!i  all  branches  of  the  industry.  The  article  to  be  tinned, 
j/hether  a  sheet  of  copper  or  nickel  or  an  iron  hame  for 
(  horse  collar  or  a  cooking  utensil,  is  plunged  into  a 
.ickling  bath  containing  dilute  solution  of  hydrochloric 
Icid  :  this  is  for  the  purpose  of  cleansing  it  from  oxides  [ 
L'hich  have  collected  upon  its  surface.  It  is  then  dipped 
!]to  another  bath  containing  "  killed  acid,'  which  is 
'ydrochloi-ic  acid  imperfectly  neutrahsed  with  metallic 
'inc.  and  is  really  a  weak  acid  solution  of  zinc  cliloride 
Containing  a  good  deal  of  free  hydrochloric  acid.  The 
■suit  of  the  action  of  this  acid  upon  an  iron  surface 
i  to  produce  ferrous  chloride.  What  the  action  of 
he  acid  is  upon  a  copper  or  nickel  sheet  does  not  seem 
,D  be  fully  explained,  but  either  zinc  cliloride  or  hydro- 
hloric  acid  remains  on  the  surface  of  the  metal.  The 
')rticle  is  next  put  into  the  bath  of  molten  metal,  which 
jontains  a  mixture  of  tin  and  lead  of  varying  proportions 
jccording  to  the  quahty  of  article  required.  In  some 
jases  there  is  as  much  as  90  per  cent,  of  lead,  in  others 
Inly  about  15  or  20  per  cent,  of  lead.  Upon  inquiry, 
uring  my  several  visits  to  factories,  I  found  the  amount 
f  lead  usually  varied  from  40  to  75  per  cent.  This  bath 
J  known  as  the  '  dipping  bath  '  and  this  part  of  the 
irocess,  as  '  dipping.'  Lead  is  very  much  cheaper  than 
in,  but  another  fact  which  makes  the  mixture  of  the 
aetals  popular  is  that  whereas  lead  melts  at  330"  C. 
;.nd  tin  at  235°  C,  the  mixture  melts  at  a  lower  tempera- 
ture than  either,  viz.,  171°  C.  to  188'  C,  according  to 
jhe  proportions.  This  hag  an  important  bearing  upon 
he  question  of  wijiing,  as  the  higher  the  melting  point 
jhe  sooner  the  metal  sets,  and  the  more  difficult  it  is 
io  wipe  an.  article  such  as  a  kettle,  which  takes  some 
'ime  to  wipe  thoroughly. 

"  After  immersion  in  the  '  killed  acid '  the  article 
h  dipped  in  the  bath  of  molten  metal.  I  am  satisfied 
hat  it  is  at  this  point  the  danger  of  lead  absorption 
ommences.  Strong  steamy  fumes  are  immediately  given 
'i£E,  and  whether  there  is  lead  in  them  at  first  or  not  (Mr. 
')uckering  thinks  not)  there  is  no  doubt  that  lead 
hloride  is  soon  generated.  Either  the  zinc  chloride  or 
lydrochloric  acid  upon  the  surface  of  the  metal  article 
.eta  upon  the  lead  in  the  bath  ;  chloride  of  lead  is  formed 
md  probably  vapouiised  by  the  heat  of  the  bath.  If 
'here  is  a  hood  with  an  adequate  draught  over  the  bath, 
i.hese  fumes  ought  to  go  up  the  chimney,  but  as  a  matter 
Iif  fact  the  hood  and  the  draught  are  not  usually  adequate, 
iind  I  have  no  doubt  some  of  these  fumes  enter  the  air 
'if  the  shop  breathed  by  the  dipper  and  his  assistant. 
iVfter  being  dipped  in  the  bath  of  molten  metal  for  about 
lalf  a  minute,  the  article  is  found  to  be  coated  with  the 
tinning  metal  which  adheres  to  its  surface.  The 
jumes  cease  to  rise,  at  any  rate  in  the  same  obvious 
quantity,  but  it  must  not  be  assumed  that  evolution  of 
I'apour  of   lead   chloride   hag   ceased  ;     on   the   contrary. 


according  to  the  evidence,  the  molten  metal  continues 
to  give  off  vapour  until  it  is  set.  Hence  the  danger  of 
mping.  which  is  the  next  process.  When  the  tinned 
article  is  taken  out  of  the  dipping  bath,  it  has  to  be  wiped 
whilst  still  hot,  before  the  metal  hardens.  This  is  done 
in  different  branches  of  the  industry  with  different  sub- 
stances— either  tow,  straw  or  hay,  but  never  with  a  rag 
or  cloth — and  the  object  is  to  make  the  surface  smooth 
by  removing  the  surjilus  metal,  as  more  adheres  than 
is  required  to  tin  it.  This  wiping  is  usually  done  in  the 
open  shop,  rarely  under  a  cover,  and  very  rarely  under 
an  adequate  draught,  though  improvements  have  recently 
been  made  by  some  firms  in  tliis  direction.  As  the  trade 
is  at  present  carried  on  I  regard  the  wiping  as  the  most 
serious  source  of  danger  owing  to  the  length  of  time 
it  takes,  during  which  lead  vapour  is  given  off ;  also 
to  the  fact  that  probably  there  is  more  lead  chloride 
given  off  in  the  fumes  from  wiping  than  from  dipping  ; 
there  is  no  method  at  present  of  removing  these  fumes 
during  the  wiping  process  and  the  worker  stoops,  and 
is  very  close  to  the  article  he  is  wiping." 

Factory  and  Workshop  Act.  DangeroH.i  and  unhealthy 
industries.  liequlations,  dated  June  30,  1909,  mnde  by  the 
Secretary  of  State  for  the  tinning  of  metal  hollow-ware, 
iron  drums,  and  harness  furniture.  Statutory  Rules 
and  Orders.  1909,  No.  720. 

Whereas  the  coating  of  metal  articles  with  a  mixture  of 
tin  and  lead,  or  lead  alone,  has  been  certified  in  pursuance 
of  Section  79  of  the  Factory  and  Workshop  Act,  1901,  to 
be  dangerous  ;  I  hereby  in  pursuance  of  the  powers  con- 
ferral on  rae  by  that  Act  make  the  following  Regulations 
and  direct  that  they  shall  apply  to  all  factories  and  work- 
shops where  tinning  is  carried  on  in  the  manufacture  of 
metal  hoUow-ware.  iron  drums,  and  harness  furniture. 

Provided  that  these  Regulations  shall  not  apply  to  .— 

(re)  Any  process  in  silver  plating. 

(b)  Any  process  in  which  a  soldering  iron  is  used. 

(c)  Any  other  process  if  and  so  far  as  it  is  exempted  by 
written  certificate  of  the  Chief  Inspector  of  Factories, 
on  the  ground  that  he  is  satisfied  that  any  of  these 
Regulations  are  not  required  for  the  protection  of 
the  persons  employed,  by  reason  of  the  intermittency 
or  infrequency  of  the  tinning  or  other  special  circum- 
stances. 

Any  such  certificate  of  exemption  shall  be  subject 

to    the    conditions    therein   prescribed   and    may   be 

revoked  at  any  time. 

These  Regulations  shall  come  into  force  on  October  1, 

1909,  except  that  Regulation  1  shall  come  into  force  on 

April  1,  1910. 

Definitions. 

In  these  Regulations  : — 

"  Tinning  "  means  the  dipping  and  wiping  of  any  metal 
in  the  process  of  coating  it  with  a  mixture  of  tin  and  lead 
or  lead  alone  where  hydrochloric  acid  or  any  salt  of  that 
acid  is  used. 

"  Mounting,"  "  Denting  "  and  "  Scouring  "  mean  the 
mounting,  denting,  and  scouring  of  hollow-ware  articles 
tinned  on  the  outer  surface. 

"  Surgeon  "  means  the  Certifying  Factory  Surgeon  of 
the  district  or  a  duly  qualified  medical  practitioner  ap- 
pointed by  written  certificate  of  the  Chief  Inspector  of 
Factories,  which  appointment  shall  be  subject  to  such 
conditions  as  may  be  specified  in  that  certificate. 

'■  Suspension  "  means  suspension  from  employment  in 
tinning  by  written  certificate  in  the  Health  Register 
signed  by  the  surgeon. 

"  Efficient  draught  "  means  localised  ventilation  effected 
by  heat  or  mechanical  means  for  the  removal  of  fumes  or 
dust  so  as  to  prevent  them  as  far  as  practicable  from 
escaping  into  the  air  of  any  room  in  wliich  work  is  carried 
on. 

No  draught  shall  be  deemed  efficient  which  fails  so  to 
remove  smoke  generated  at  the  point  where  such  fumes 
or  dust  originate. 
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Duties. 

It  shall  be  the  duty  of  the  occuiuer  to  observe  Part  I. 
of  these  Regulations. 

It  shall  be  tlie  duty  of  all  persona  employed  to  observe 
Part  II.  of  these  Regulations. 

Part  I. 

Duties  of  Employers. 

1.  No  tinning  shall  be  earned  on  except  under  an 
efficient  draught. 

The  article  to  be  tinned  shall  not  be  removed  from  such 
draught  from  the  time  when  dipping  is  commenced  nntil 
wiping  is  coiuiileted. 

This  Regulation  shall  not  apply  to  the  wiping  of  sheet 
metal  18  inches  or  more  in  length,  where  the  jierstm 
employed  is  wiping  such  sheet  metal  for  his  own  use  in 
some  other  process  of  his  work. 

2.  No  person  under  IG  years  of  age  shall  be  employed 
in  tinning. 

3.  The  skimmings  from  the  dipping  bath  shall  not  bo 
removed  from  under  the  efficient  draught  until  they  have 
been  placed  in  a  covered  receptacle.  \Vhon  removed  they 
shall  not  bo  deposited  in  any  room  in  which  work  is  carried 
on. 

4.  The  dust  and  refuse  collected  from  the  floor  shall  not 
be  deposited  in  any  room  in  which  work  is  carried  on. 

5.  A  Health  Register  containing  the  names  of  all  persons 
employed  in  tinning  shall  bo  kept  in  a  form  approved  by 
thOjChief  Inspector  of  Factories. 

6.  Every  person  employed  in  tinning  shall  be  examined 
by  the  surgeon  once  in  every  three  months  (or  at  such 
shorter  or  longer  intervals  as  may  be  prescribed  in  writing 
by  the  Chief  Inspector  of  Factories)  on  a  day  of  which 
due  notice  shall  be  given  to  all  concerned. 

The  surgeon  shall  have  the  power  of  suspension  as 
regards  all  persons  employed  in  tinning,  and  no  such 
person  after  suspension  shall  be  employed  in  tinning 
without  written  sanction  from  the  surgeon  entered  in  the 
Health  Register. 

7.  There  shall  be  provided  for  the  use  of  all  women 
employed  in  tinning  : 

(a)  a  cloak  room,  or  other  suitable  place,  separate  from 

any  room  in  which  work  is  carried  on,  for  clothing 
put  off  during  working  hours  : 

(b)  aprons  or  other  equivalent  protection. 

8.  There  shall  be  provided  for  the  use  of  all  persons 
employed  in  tinning,  mounting,  denting,  or  scouring,  a 
room,  separate  from  any  room  in  wliich  such  work  is  carried 
on,  where  such  persons  may  have  meals,  unless  the  works 
are  clo.sed  during  meal  hours. 

9.  There  shall  be  provided  and  maintained  in  a  cleanly 
state  and  good  repair  for  the  use  of  all  persons  employed 
in  tinning,  mounting,  denting,  or  scouring,  a  lavatory, 
under  cover,  with  a  sufficient  supply  of  clean  towels, 
renewed  daily,  and  of  soap  and  nail  brushes,  and  with 
either  : — 

(a)  A  trough  with  a  smooth  impervious  surftice,  fitted 
with  a  waste  pipe  without  plug,  and  of  such  length 
as  to  allow  at  least  two  feet  for  every  five  persons, 
and  having  a  constant  supply  of  warm  water  from 
taps  or  jets  above  the  troughs  at  intervals  of  not 
more  than  two  feet ;   or, 

(6)  At  least  one  lavatory  basin  for  every  five  such  jier- 
sons,  fitted  with  a  waste  pipe  and  plug,  and  having 
either  a  constant  supply  of  hot  and  cold  water  or 
warm  water  laid  on,  or  (if  a  constant  supplv  of 
heated  water  be  not  reasonably  practicable)  a 
constant  8U])ply  of  cold  water  laid  on,  and  a  supply 
of  hot  water  always  at  hand  wlien  required  for  use 
by  persons  employed. 

Part  II. 

Duties  oj  Persons  Emphtjed. 

10.  Every  jicrson  employed  in  tinning  shall  present 
himself  at  the  apjiointed  time  for  examination  by  the 
surgeon  as  provided  in  Regulation  Ti. 

11.  No  person  emploj'ed  in  tinning  shall  : — 

(a)  After  suspension,  work  at  tinning  without  written 
sanction  from  the  surgeon  entered  in  the  Health 
Register ;    or 


(6)  Interfere  in  any  way,  without  the  concurrence  of  the 
occupier  or  manager,  with  the  means  and  appliances 
provided  for  the  removal  of  dust  or  fumes,  and  for 
the  carrying  out  of  these  Regulations. 

12.  Every  person  employed  in  tinning,  mounting, 
denting,  or  scouring  shall  wash  the  hands  before  partaking 
of  food  or  leaving  the  premises. 

13.  No  person  employed  in  tinning,  mounting,  denting, 
or  scouring  shall  keep  or  prcjiare  or  partake  of  any  food  or 
alcoholic  drink  in  any  room  in  which  such  work  is  carried 
on, 

H,   J,    GLADSTO:tE, 

One  of  His  Majesty's  Principal 
Secretaries  of  State. 
Home  Office.  AVhitehalL 
30th  June,  1909. 

Mineral  production  of    Potosi.    Bolivia,    in     1907.      Bd. 
of  Tr.  J.,  Aug.  5.  1909.     [T.R.] 

The  products  of  Potosi  are  essentially  mineraL  and  form 
44  per  cent,  of  the  total  exports  of  Bolivia.  The  officiBl 
figures  for  the  production  in  1907,  which  are  the  latest 
available,  are  as  follows  : — 

£ 

Tin 2,220.000 

.Silver 446,000 

Copper 6,000 

Bismuth    76,000 

Russian  manganese  ore.      Chera.  and  Drug.,  Aag.  7,  1909. 

In  1908  the  manganese  producers  of  the  t'aucasus,  expected 
that  exports  would  expand  so  soon  as  contracts  from 
India  should  expire.  When  the  time  drew  near,  the  trads 
went  from  bad  to  worse,  so  that  a  large  number  of  producer* 
at  Tehiaturi  were  compelled  to  either  shut  down,  or 
liquidate.  Only  two  or  three  of  the  sounder  firms  were 
able  to  continue  production.  Prices  of  manganese  on 
at  the  mines  in  1908  were  1  jd.  i>er  3fi  lb.,  as  compared  with 
4d.  to  4.W.  when  the  industry  was  in  a  flourishing  con- 
dition. The  high  transport  rates  charged  by  the  State 
railways  and  Indian  competition  have  brought  about  the 
present  unhealthy  condition.  On  the  other  hand,  the 
Indian  and  Brazil  mangane-se  industries  have  steadily 
forged  ahead  in  European  markets  and  elsewhere,  as  the 
following  figures  relating  to  exports  show  : 


Year, 

BraziL 

British 
India. 

Poti  and 
Batoiim. 

1002 

tons. 
167,295 
161,926 
208,260 
224,337 
201, .500 
231,410 

tons. 
144,037 
171.804 
154.880 
282,334 
310,446 
641,692 

tonp. 
478.421 
439.915 
453,109 

1903 

1904 

1905 

313  096 

1906 

494.606 

1907 

1908 

490,769 
371,760 

Manganese   ore    in   the    VTtited   Stales.    U.S.    Geological 

Survey,  1909.  [T.R.] 
Fewer  mines  were  in  operation  in  1908  than  in  1907. 
Eleven  mines  produced  6144  long  tons,  nearly  all  of 
which  was  used  for  chemical  purposes.  The  production 
of  manganiferous  zinc  residuum  from  New  Jersey  zino 
ores  amounted  in  1908  to  110,22.')  long  tons,  an  amount 
greater  than  in  any  preceding  year.  During  190S,  178,203 
long  tons  were  imported,  valued  at  ,S1.3,")0.223,  as  aeiinst 
209,021  tons  in  1907,  valued  at  81,793,143.  India 
furnished  the  bulk,  and  a  considerable  amount  came  from 
Brazil. 

Patents. 

Lead  fumis  or   uyi.^tc  vittallic  solution.'!  and  nu.iptnsions ; 
Process   for   the    recoieri/   of   martftalile    producli   from 

.     A.    Lcvy-Mond,    London.     Eng.    Pat.     12,317, 

June  6,  1908. 

The  process  consists  in  the  utilisation  of  the  small  quantity 
of  sulphuretted  hydrogen  contained  in  .Mond  gas  and 
similar  ga.ses,  for  the  precipitation  of  metals  from  such 
dilute  solutions  or  suspensions  as  would  otherwise  be 
thrown  away,  thereby  recovering  the  metals  and  purifying 
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:  at  the  same  time.  The  dilute  metallic  solutions 
svispensions  may  be  used  instead  of  water  for  the 
iiiljhi-is,  &c.,  of  the  gas  plant,  the  precipitated  metallic 
ihiliiilrs  being  then  obtained  in  intimate  admixture 
itli  the  sohd  fuel  particles  of  the  crude  gas,  thus  affording 
II  easier  reduction  to  metal  in  furnaces.  The  formation 
1  -ulphate  fume  in  gas-fired  lead  furnaces  may  be  obviated 
\   the  use  of  the  purified  gas. — W.  E.  F.  P. 

iii.it  jurnace  dust;    Manufacture  of  briquettes  from  . 

W.    Schumacher,     Osnabriick,     Germany.     Eng.     Pat. 

14.399,  July  7,  1908. 
}1F.  patent  relates  to  the  addition  of  certain  soluble  salts 
<  blast-furnace  dust,  or  to  mixtures  of  this  with  fine  ore~s, 
iwdered  slags,  &e.,  whereby  the  latent  hydraulic  binding 

iioity  of  the  dust  or  mixture  is  set  in  action  or  increased, 
ddorides   and    sulphates   of   the   alkaline-earths,    or 

the  metals  of  the  iron  group,  are  the  most  effective, 
!(|  are  added  in  the  form  of  aqueous  solution,  J  to  1  per 
lit.   of   the   salt,    or   mixture   of   salts,    being   sufficient 

most  cases.  The  mixture  is  pressed  into  blocks  which 
Liilen  in  a  few  hours,  the  hardening  effect  being  intensi- 
-i    by   the    action    of   steam    under   pressure.     Binding 

terials  containing  lime,  or  bodies  from  which  calcium 
-ilroxide  is  liberated,  act  disadvantageously  upon  the 
irdening  process. — ^W.  E.  F.  P. 

'mxiered,    residual   or   friable   substances   [pyrites,    etc.]  ; 

\  Agglomeration     or     hrirdening   of  .     H.    Delporte. 

'Fr.   Pat.    398,615,   Jan.    19,    1909.     Under   Int.    Conv., 
Jan.  18,  1909. 

,JE  material,  which  may  consist  of  roasted  pyrites, 
'ast-furnace  dust  or  other  residual  products,  is  mixed 
I  th  a  certain  proportion  of  coal-schist  and  the  whole 
,ushed  very  finely,  water  or  other  liquid  (such  as  tar) 
ling  added,  if  necessary,  so  as  to  obtain  a  more  or  less 
insistent  paste.  During  this  operation,  the  aluminium 
jicates  become  uniformly  distributed  throughout  the 
i^s.  forming  a  species  of  skeleton  which  binds  together 
i  jiulverulent  portions  and  so  consohdates  the  whole. 
iv  process  is  assisted  by  the  interposed  particles  of 
ibon  and  by  the  liquid  added.  The  product  may  then 
moulded  into  briquettes  with  or  without  pressure, 
cording  to  the  hardness  it  is  desired  to  obtain,  or  it  i 
ly  be  incorporated  with  other  substances.  The  process  t 
j  agglutination  by  the  silicates  may  be  advanced  still 
irther,  and  a  more  compact  mass  obtained,  by  a  final 
jring  or  burning  in  air.  The  method  may  be  applied 
j  order  to  hasten  the  setting  of  ordinary  and  hydraulic 
ments  or  mortars. — C.  A.  W. 

k(  furnaces  ;    Method  and  means  for  utilising  the  waste 

Meat  of  .     A.   Pfoser,   Achern  i /Baden,   Germany. 

iEng.  Pat.  14,511,  July  8,  1908. 

IE  invention  has  for  its  object  the  better  utilisation  of 
'  waste  heat  of  masonry  regenerators  in  blast-furnaces 
the  attachment  of  tubular  metal  air-heaters,  such  as 
■  described  in  Eng.  Pats.  16,fi90  of  1907.  10,411  of  1884 
i  3717  of  1876  (this  J.,  1908,  750).  The  heated  air, 
Ht«ad  of  proceeding  to  the  blast-furnace  through  the  ; 
};enerator  arranged  for  "  air,"  passes  directly  to  that 
Canged  for  "  gas,"  the  combustion  of  the  gas  resulting 
Jan  increase  in  temperature  of  the  regenerator  and  of 
1;  blast  air.— W.  E.  E.  P. 

Id;  Manufacture  of  open-hearth .     T.  S.  Blair,  jun., 
Elmhurst,     111.,    Assignor    to    Blair    Engineering    Co.,    ' 
liicago.  111.     U.S.  Pat.  927,097,  July  6,  1909.  | 

IS  is  first  subjected  to  an  acid  Bessemer  process.  The 
tal  and  slag  from  this  treatment  are  poured  into  a 
Je  to  which  lime  is  also  added  to  convert  the  slag  into 
lasic  slag.  The  whole  is  then  charged  into  an  open- 
irth  furnace,  and  the  metal  from  otTier  acid  Bessemer 
atments  is  added,  the  different  converter  charges 
ng  blown  to  different  carbon  contents. — A.  G.  L. 

imitation   process.     E.    Eerminne.     Fr.    Pat.    398,570, 
Jan.   16,   1909. 

HUT  20 — 25  per  cent,  by  weight  of  common  salt  (sodium 
'lidc)    is    added    to    the    usual    cementation    powder. 


consisting  of  wood  charcoal,  and  charred  hide  and  horn. 
It  is  claimed  that  the  cementation  produced  is  more 
regular  than  when  no  salt  is  used.— A.  G.  L. 

Tool  and  high-speed  steel;    Art  of  producinrj  from  foundrv 
iron  a   product  having  cutting  and  other  properties  of 

high-grade and  metal  product  from  cast  iron.     E.  A. 

Custer,  Philadelphia,  Pa.,  Assignor  to  The  Custer 
Sandless  Casting  Co.,  Delaware.  U.S.  Pats.  927  495 
and  927,496,  July  13,  1909. 

The  process  consists  in  quickly  chilling  molten  foundry 
iron  (with  or  without  the  previous  addition  of  tungsten, 
nickel,  vanadium,  &c.),  in  a  permanent  metal  mould, 
to  the  setting  point,  and  then  quickly  cooling  in  a  fluid 
bath  to  fix  the  homogeneity  of  the  structure  so  established. 
The  product,  whilst  retaining  the  appearance  and  chemical 
composition  of  cast  iron,  is  capable  of  taking  a  temper 
and  becoming  permanently  magnetised. — W.  E.  F.  P. 

Manganese  ore  for  the  production  of  briquettes  ;    Treatment 

of  .     A.    Gutensohn,    London      Eng.    Pat.    17,246, 

Aug.   17,  1908. 

CoNCENTK.iTED  manganese  ore  is  mixed  with  0-25  part 
of  boric  acid  (or  0-5  part  of  borax)  and  0-3  part  of  yellow 
ochre,  and  heated  to  redness,  allowed  to  cool,  and  ground 
to  powder.  This  powder  is  added  to  the  ground  man- 
:  ganese  ore  in  the  proportion  of  3  per  cent.  The  whole 
is  heated  to  a  semi-molten  state,  raked,  and  pressed 
into  moulds  to  produce  solid  briquettes. — J.  W.  H. 

Ores  ;    Method  of  treating .     W.  Kemp,  Tucson,  Ariz. 

U.S.   Pat.   846,216,  March  5,  1907. 
The  method  consists  in  treating  the  ore  in  the  furnace 
described  in  Fr.  Pat.  358,645  of  1905  (this  J.,  1906,  270). 

— O.  F.  H. 

[Refractory]   ores  ;      Method  of   treating  ,   process  of 

condensing  fumes,  and  condenser.  H.  A.  Hogel,  New 
York.  U.S.  Pats.  927,046,  927,241,  and  926,943, 
July  6,   1909. 

The  ore  is  mixed  with  salt  and  if  necessary  with  sulphur, 
and  then  heated  and  stirred  in  an  oxidising  atmosphere 
until  the  required  metals  (lead,  copper,  silver,  gold,  &c.) 
are  volatilised.  The  fumes  are  conducted  into  a  special 
condenser,  where  they  are  intimately  mixed  with  air 
and  a  constantly  circulating  supply  of  water.  During 
each  circulation,  the  water  is  cooled  and  the  admixed 
air  allowed  to  escape.  When  the  liquor  is  saturated  with 
the  soluble  compounds  from  the  fumes,  it  is  run  off  and 
the  solid  residue  and  solution  treated  separately  for  the 
contained  metals.  The  condenser  used  consists  of  a 
tubular  boiler  for  the  partial  cooling  of  the  fumes,  and 
a  closed  circulating  system  of  tanks  and  connecting 
pipes,  in  which  the  volatilised  products  are  circulated 
by  means  of  water-jet  aspirators  and  pumps,  one  of 
the  tanks  being  provided  with  a  water  seal,  to  permit 
the  escape  of  the  admixed  air  and  gases. — F.  R. 

Ores  and  analogous  substances  ;  Treatment  of .     A.  A. 

Lockwood  and  M.  R.  A.  Samuel.  Fr.  Pat.  398,660, 
Jan.  20,  1909. 

The  method  is  intended  primarily  for  the  magnetic 
separation  of  ores,  tailings,  and  concentrates.  The 
material  to  be  treated,  is  mixed,  preferably  in  the  form 
of  an  acidified  paste,  with  particles  of  a  magnetic  or 
magnetisable  substance  and  with  a  liquid  which  adheres 
to  certain  of  the  mineral  components  in  preference  to 
others,  so  that  these  alone  remain  attached  to  the  magnetic 
constituents.  The  whole  mixture  is  then  exposed  to  a 
magnetic  field  in  the  usual  way.  In  certain  ci'ses,  of 
course,  it  may  not  be  necessary  to  make  any  further 
addition  of  magnetic  substances  to  an  ore,  which  may 
contain  a  sufficiency  in  its  natural  condition.  In  an 
example  given,  with  reference  to  a  saniph^  of  Broken  Hill 
zinc  tailings  containing  18-78  per  cent,  of  zinc  and  5-14  per 
cent,  of  lead,  the  ore  was  agitated  with  dilute  sidiihuric 
acid  and  the  pulp  so  obtained,  mixed  with  two  parts  by 
weight  of  finely-crushed  cast  iron  and  one  part  of  coal 
tar.  After  further  agitation  and  the  addition  of  water, 
the  mass  was  passed  into  the  separator. — C.  A.  W. 
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/'ii//(i. .         Hi.i.tling  .    H.   A.    Hogel,   New   York. 

U.S.  Pat.  926,942,  July  6,   1909. 

TiiK  fmnaco  consists  of  a  brick-lined  cylinder,  rotating 
about  its  long  axis  at  a  small  angle  from  the  horizontal. 
The  alternate  longitudinal  rows  of  fireclay  bricks  are 
mailo  with  a  triangular  cross-.scction  and  project  some- 
what towards  the  centre  of  the  cylinder,  forming  shelves 
for  the  ore.  The  ends  of  the  cylinder  are  surrounded 
by,  but  not  in  contact  with,  stationary  caps  which  are 
arranged  to  deliver  an  annular  blast  of  air  into  their 
open  ends.  Gas  and  ore  inlets  and  outlets  are  provided 
in  the  upper  and  lower  caps  respectively.  The  furnace 
is  adapted  to  run  in  series,  the  ore  from  the  highest 
cylinder  discharging  into  the  upper  end  of  the  next,  &c. 

— F.  R. 

Metallurgical  furnace.  R.  G.  Roilly,  Corona,  N.Y., 
Assignor  to  North  American  Reduction  Co.,  Arizona. 
U.S.  Pat.  927,283,  July  (5,  1909. 

The  furnace  consists  of  a  feed  chamber  and  of  a  com- 
bustion chamber  surrounded  by  a  jacket  in  which  air 
is  hoatetl.  This  hot  air  is  led  to  a  number  of  hollow 
grate-bara  provided  with  perforated  nozzles  and  placed 
at  the  bottom  of  the  combustion  chamber.  A  hopper  is 
provided  below  the  grate,  the  ore  finally  passing  into  a 
passage  below  the  hopper. — A.  G.  L. 

Furnace  ;     Movable    and    diimountahle    •     fnr    the 

treatment  of  minerals  and  extraction  of  metali  con- 
tained therein.  E.  Reczka.  Fr.  Pat.  397,760, 
Dec.   19,   1908. 

The  furnace  is  designed  for  the  treatment  of  minerals 
at  the  mines.  It  consists  essentially  of  a  double- 
walled  cylindrical  chamber  surmounted  by  a  chimney 
and  connected  below  to  a  conical  portion,  also  double- 
walled,  which  ends  in  a  grate  of  fire-bars.  The  whole 
is  supported  on  four  pillars.  The  conical  portion  of 
the  furnace  communicates  with  the  chimney  by  four 
valved  conduits  ;  it  is  also  provided  with  ports. 
The  cylindrical  part  is  provided  in  its  upper  portion 
with  four  openings  for  the  introduction  of  ore,  fuel, 
etc.  Water  is  circulated  between  the  double  walls  of 
the  cylindrical  and  conical  portions  of  the  furnace, 
am'  also  through  eight  vertical  and  horizontal  tubes 
which  are  placed  within  the  cylindrical  portion,  and 
help  to  cool  the  same. — A.  G.  L. 

[N ickel-manganese'\    alloi/s  ;     Process    of   making   . 

.1.  T.  H.  Dempster,  Schenectady,  N.Y.,  Assignor  to 
General  Electric  Co.,  New  York.  U.S.  Pat.  926.980, 
July  6,  1909. 
Nickel  is  first  melted  with  a  decarbonising  agent  in  a 
clay-lined  crucible  to  reduce  the  quantity  of  carbon 
present.  Other  metals  (e.g..  chromium,  or  chromium 
and  iron)  and  manganese  are  then  successively  added, 
and  the  mixture  is  cast  before  the  manganese  attacks 
the  clay  lining. — A.  G.  L. 

Alloyfi  of   zinc  ivith  copper  ;    Process  of  making  . 

S.     Elliott,     Newton,     Mass.     U.S.     Pat.      927,843, 

July  13,  1909. 
The    process   consists   in    adding   the   copper   to    the 
molten    zinc,    and    raising    the    temperature    to     the 
melting  point  of  the  required  alloy. — W.  E.  F.  P. 

Zinc   retorts  ;    Condensation  of  the  exhaust  gases  from 

.     Stewarts  and  Lloyds,  Ltd.     Fr.  Pat.  .'197,734, 

Dec.  21,  1908. 
The  gases  as  they  emerge  from  the  mouths  of  the 
retorts  are  made  to  pass  through  a  cylindrical  condenser 
having  a  length  of  not  less  than  three  metres.  This 
condenser,  which  is  fitted  to  the  retort  by  means  of  an 
air-tight  joint  of  asbestos,  is  almost  entirely  closed 
at  its  opposite  extremity  by  a  plug,  an  aperture  being 
however  arranged  in  the  latter  for  the  escape  of  the 
residual  gases,  .\long  its  whole  length,  at  certain 
intervals,  the  passage  is  obstructed  by  partitions  or 
baffle-plates  provided  with  small  holes  and  movable, 
when  necessary,  on  horizontal  axes.  In  this  way  any 
zinc  dust,   which  may  tend  to  accumulate  within  the 


perforations,  may  be  readily  removed.  In  order  t. 
avoid  explosions  within  the  tube,  apertures  are  providei 
along  the  top  ;  these  are  kept  closed  under  norma 
conditions   by  means  of  flap  covers. — C.  A.  \V. 

Metals  ;      Soldering    of    .         Cie.      Francjiiise     d 

I'Acctyliine  dissous.   Fr.  Pat.  398,090,  March  14,  1908. 

The  auxiliary  substances,  such  as  tluxcs,  cleanini 
agents,  etc.,  are  previously  incorporated  with  th> 
mass,  or  deposited  on  the  surface  of  the  solderim 
metal.  The  latter,  for  this  purpose,  may  be  in  th' 
form  of  a  bundle  of  sticks,  or  in  any  other  suitabl 
condition.  In  this  way  the  flux  may  be  brought,  ii 
any  jiroportions  desired,  exactly  to  the  position  wher 
the   weld  is  required,  so   that  all   waste  is  avoided. 

— C.  A.  W. 

Aluminium  :   Soldering  of .      F.  Stalder,  E.  Scholl 

Scholl,  and  G.  Dubach.  Fr.  Pat.  398,245,  Jap.  2,  1909. 
The  pieces  of  aluminium  to  be  connected  are  cleaned 
covered  with  ))ure  sulphur  and  passed  through  e 
flame.  The  sulphur  having  melted,  the  weld  is  mad< 
at  the  required  jioint  by  means  of  an  alloy  composoi 
of  equal  parts  of  tin  and  zinc.  After  application  o 
the  solder,  a  piece  of  pure  tin  is  passed  over  the  beatei 
wold.— C.  A.  W. 

Molybdenite  ;  Process  of  treating  commercially  mineral 

containing    .       A.     Lcduc.     Fr.    Pat.     398.53U 

March  25,   1908. 

Crushed  molybdenite    is  heated     at    a     tomperatur 
slightly  below  a  red  heat  in  a  mixed  current  of  air  am 
gaseous    hydrogen   chloride,   molybdenum   oxychlnri.l 
(MoOj,2HCl)    being    volatilised.     This   is    condei. 
and    dissolved    in   water,    and    the    aqueous    solu 
evaporated  to  obtain  molybdic  acid. — A.  G.  L. 

Metallic  paint.     Fr.  Pat.  398,084.     See  XIII.l. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

t.4.)— ELECTKO-C'HK.MlSTRy. 

Cathode-dish  ;    Graphite  .     J.  W.  Turrentine.     Amei 

Electrochem.  Soc,  Niagara  Falls,  May,  1909.     Electro 
chem.  and  Met.  Ind.,  1909,  6.  279. 

Simple  graphite  electrodes,  parafiined  in  optler  to  over 
conui  the  porosity,  are  described,  and  details  are  give 
of  the  preparation  of  a  graphite  cathode  dish.  Wher 
great  accuracy  is  not  required,  these  contrivances  ma 
bo  usetl  in  the  place  of  platinum  as  insoluble  electrode 
in   electro-chemical   experiments. — C.  .\.  W. 

Electrical  conductivity  of  solutions;    Influence  of  prestvr 

on   .     F.    Korber.     Z.    ph\-3ik.    Chem.,    1909,  6i 

212—248. 

Pbessure  increases  the  electrical  conductivity  of  solution.' 
but  its  influence  diminishes  as  the  tom]>erature  riser 
The  isotherms  of  change  of  resistance,  in  the  case  a 
dilute  solutions  of  potassium  chloride,  show  a  minimur 
at  each  temperature,  though  tlie  curves  flatten  as  th 
temperature  rises.  The  teniperature-coeflicient  of  th 
influence  of  pressure  on  the  conductivity  has  (for  potaf 
slum  chloride)  a  maximum  at  .30^,  and  from  .W  to  IOC  C 
remains  constant.  In  the  ca.so  of  sodium  chloride,  th' 
influence  of  pressure  on  the  ionic  friction  of  the  dissolve- 
electrolyte  and  on  the  viscosity  of  the  solvent,  are  alike,  bu 
this  does  not  hold  in  the  ease  of  electrolytes — the  influem- 
of  pressure  on  ionic  friction  being  different  fordifferention> 
In  dilute  solutions  of  strong  binary  eloctrolvtes  th 
influence  of  pressure  on  ionic  friction  is  a»lditive  an 
can  be  deduced  by  summation  of  the  effects  on  the  soparal 
ions.  Usually,  the  effect  of  pressure  in  lessening  ioni 
friction  is  less  for  ions  of  high  than  of  low  atomic  weight 
but  potassium  and  sodium  form  an  exception  to  tlu; 
The  isotherms  of  effect  of  pressure  on  ionic  frictio 
approach  one  another  more  nearly  at  higher  temperatures 
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lilt  the  hydrogen  ion  forms  an  exception  to  this.  The 
liluence  of  pressure  on  the  conductivity  of  strong  electro- 
vtfs  is,  even  up  to  pressures  of  300U  atmospheres,  iude- 
iriident  of  the  concentration  till  high  concentrations 
,„  reached,  when  it  begins  to  lessen.  At  very  low 
Miicentrations  it  increases,  because  of  the  effect  on  the 
iiiuluctivity  of  the  solvent.  The  isobars  of  pressure- 
liaiige  of "  conductivity  in  relation  to  concentration 
how  a  conspicuous  maximum,  at  the  same  pressure  for 
11  concentrations.  The  figures  for  the  effect  of  pressure 
II  the  dissociation  of  acetic  acid  at  20°  C,  calculated  from 
liii  conductivity  isotherms  of  sodium  chloride  and  acetate, 
ydrochloric  and  acetic  acids,  agree  well  with  those 
alculated  from  Planck's  formula  of  the  dependence  of 
ilssociation-constants  on  pressure,  but  at  higher  tempera- 
ures  they  show  higher  values  for  the  effect  of  pressure. 

—J.  T.  D. 

Nitric  acid  from  the  air.     Russ.     See  VIL 

Ekdrolytic  disinfectant.     Alexander.     See  XVIIIC. 

Jictro-analytical   precipitation.':   and   separations.     Alders 
and  Stabler.     See  XXIII. 

Patents. 

Urtrobjzer.     E.  Hixon.  Chicago,  111.     U.S.  Pat.  927,970, 

July  13,  1909. 
UK  apparatus  comprises  a  mixing  tank,  an  electrolysing 
ink,  and  a  receiving  tank,  with  suitable  pipe  connections. 
lie  electrolysing  tank  contains  a  number  of  removable, 
.  rtically-disposed,  transverse  partitions,  some  of  which 
live  openings  at  the  bottom,  the  remainder  having 
.priiiugs  at  the  top,  the  two  sets  being  adjacent  to  opposite 
mis  of  the  tank,  as  also  are  the  electrodes. — W.  E.  F.  P. 

<uldering  metallic  filaments  of  electric  lamps  to  their   elec- 
trodes.    Eng.    Pat.    14,483.     See  II.      , 

'ilaments    for    electric    lamps.     Eng.    Pats.     14,852     and 
14,853.     See  11. 

'Electrolysis  of  alkali  chlorides.    U.S.  Pat.  928,734.    See  VII. 
(i?.)— ELECTRO-METALLURGY. 

bixh  steel  process  and  the  electric  furnace.  F.  A.  J.  Fitz- 
i.erald.  Amer.  Electrochem.  Soc.  Niagara  Falls, 
May,  1909.     Electrochem.  and  Met.  Ind.,  1909,  6,  268. 

The  author  considers  the  Lash  steel  process  as  worked 
iD  the  ordinary  open-hearth  furnace  and  explains  how  it 
[nay  be  applied  to  the  electric  furnace.  The  process, 
(ffhieh  consists  essentially  in  the  smelting  of  an  intimate 
(mixture  of  iron  ore,  carbon,  fluxes,  and  cast  iron  borings 
br  granulated  pig-iron,  may,  it  is  stated,  be  more  advan- 
tageously carried  out  in  the  electric  furnace,  where  the 
atmosphere  is  neutral.  The  oxidising  atmosphere  of  the 
hpen-hearth  furnace  renders  the  control  of  the  carbon 
content  in  the  resulting  steel  a  matter  of  difficulty,  and, 
moreovoi,  a  certain  amount  of  pig-iron  or  scrap  has 
Always  to  be  added  in  addition  to  the  Lash  mixture.  In 
';he  electric  furnace  this  should  not  be  required.  As  to 
^he  question  whether  the  addition  of  metallic  iron  is 
;Qecessary  at  all,  experiments  have  been  made  comparing 
/the  reaction  of  the  Lash  mixture  and  a  charge  containing 
iao  granulated  pig-iron.  In  the  latter  case  it  was  shown 
that  not  only  was  the  power  consumption  excessive,  but 
the  mixture  showed  a  tendency  to  boil  or  froth  instead  of 
melting  down  quietly.  Moreover,  when  no  pig-iron  was 
ased,  the  consumption  of  electrodes  in  an  arc  furnace 
;was  very  much  greater.  The  presence  of  the  pig-iron,  in 
ifact,  reduces  the  amount  of  energy  required  to  produce 
lunit  weight  of  metal  from  the  ore. — C.  A.  W. 

popper    electro-deposition    baths ;     Determination     of    the 

free  acid  in  .     M.  de  Debaisieux.    Bull.  Soc.  Chim. 

Belg.,  1909,  23,  310—314. 
The  presence  of  excess  of  free  acid  in  a  copper    electro- 
'deposition  bath  has  an  important  influence  on  the  proper- 
ties of  the  metal  deposited,  and  it  is  necessary  to  have  a 
rapid  method  of  controlling  the  free  acidity.     Sims  (Cham. 


News,  1907, 253)  proposed  to  add  4  drops  of  methyl  orange 
to  the  solution  diluted  so  that  100  c.c.  contained  3  grms. 
of  copper  sulphate,  and  then  to  titrate  with  sodium 
bicarbonate  till  a  green  tint  was  obtained.  The  author 
confirms  this  method  and  shows  that  A/2  sulphuric  acid 
and  sodium  bicarbonate  can  be  titrated  with  accuracy  in 
presence  of  varying  amounts  of  copper  sulphate.  Con- 
ductivity curves  for  the  neutralisation  of  free  acid  with 
increasing  amounts  of  sodium  hydroxide  in  presence  of 
copper  sulphate,  show  a  fall  till  the  neutrality  point 
towards  methyl  orange  is  reached  ;  the  curve  then 
remains  flat  till  the  copper  salt  has  been  precipitated, 
and  rises  again  to  the  neutral  point  towards  phenol- 
phthalein.— E.  F.  A. 

Electro-deposited  alloys  ;    The  conditions  which  determine 

the  composition  of .     Parti.   Copper- zinc  alloys. 

S.    Field.     Faraday    Soc,    .lune    29,    1909.     [Advance 
proof.] 

THEeffectof  temperature,  current  density  and  composition 
of  solution  upon  the  electro-deposition  of  brass  from 
cyanide  solutions  was  investigated  Such  solutions 
presented  advantages  in  that  copper  and  zinc  ions  were 
present  in  small  quantities  and  were  readily  discharged 
together,  although  slight  variations  of  E.M.F.  gave  rise 
to  change  of  colour  and  composition  of  deposit.  The 
products  of  anodic  oxidation  in  such  solutions  were, 
however,  ordinarily  insoluble,  and  care  had  to  be  taken 
that  insulating  layers  of  insoluble  cyanides  did  not  form 
on  the  anodes.  Experiments  with  solutions  of  copper 
formed  by  dissolving  precipitated  copper  carbonate  in  a 
solution  of  potassium  cyanide,  showed  that  the  warmed  and 
agitated  (40  to  50  per  cent.)  solution  gave  the  best  results, 
an  anode  efficiency  of  over  100  per  cent.,  and  a  cathode 
efficiency  of  95  to  98  per  cent,  being  obtained.  The  anode 
remained  clear  and  bright.  The  abnormal  anode  efficiency 
was  partly  due  to  the  increased  solvent  action  of  the  solution 
when  agitated  and  also  to  the  slight  disintegration  of  the 
plate.  The  brassing  solution  was  prepared  by  dissolving 
100  grms.  of  copper-potassium  cyanide  and  100  grms.  of 
zinc-potassium  cyanide  in  water  and  making  up  the 
solution  to  1200  c.c.  ;  a  mixture  of  zinc  and  copper 
carbonates  was  then  agitated  with  it  to  remove  the 
excess  of  cyanide,  and  the  solution  filtered.  The  solution 
was  maintained  at  a  temperature  of  50^  to  60°  C.  by  means 
of  a  glass  steam-coil.  The  composition  of  the  brass 
deposit  could  be  roughly  deduced  from  the  ratio  of  the 
weight  of  brass  deposited  to  the  weight  of  copper  deposited 
in  the  voltameter.  If  the  deposit  were  entirely  copper, 
this  ratio  would  be  2  and  if  entirely  zinc.  1-028.  The 
I  depositsobtained  with  the  above  solution  although  almost 
quantitative,  were  not  physically  uniform  or  good.  The 
percentage  of  zinc  in  the  deposit  increased  with  an  increase 
in  current  density,  though  in  this  solution  it  was  below 
that  of  ordinary  brass.  The  potential  difference  was  low, 
the  statements  of  the  text-books  being  incorrect  on  this 
point.  The  zinc  anodes  became  covered  with  copper  by 
simple  immersion,  and  it  was  only  with  heavy  current 
densities  that  this  deposit  disappeared.  By  the  addition 
of  zinc  cyanide  to  the  solution,  the  percentage  of  zinc  in 
the  deposit  increased,  especially  with  high  current 
densities,  but  the  anode  became  less  soluble.  Copper  was 
more  freely  deposited,  although  zinc  preponderated  in 
the  solution.  Upon  dilution  of  the  solution,  the  percentage 
of  zinc  in  the  deposit  increased  on  account  of  the  higher 
potential  difference  required  to  maintain  the  same 
current  density.  Quantitative  deposition  only  occurred 
in  warm  solutions  and  an  increase  of  temperature  increased 
the  percentage  of  copper  in  the  deposit.  On  addition  of 
free  cyanide  there  was  more  diHiculty  in  mantaining 
uniform  deposition  at  ordinary  temperatures  while  the 
rate  of  agitation  had  great  effect  on  the  deposit,  which  was 
always  rough.  The  amount  of  gas  generated  was  also 
reduced.  With  appreciable  amounts  of  free  cyanide  the 
percentage  of  copper  was  always  high  even  with  high 
current  density.  Free  cyanide,  other  than  by  dissolving 
the  anode  products,  added  little  conductance  to  the 
depositing  cell.  These  cyanide  solutions  wore  subject 
to  continual  changes  of  composition  which  soon  prevented 
the  exact  repetition  of  similar  effects. — J.  W.  H. 
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Allidli  hydroxides  ;    Electrolysis  of  fused  and  solu- 

hilitii  of  the  alkali  metals  in  the  melt.     G.  v.   Hevesy. 
Z.  Elckti-ochem.,  1909.  15.  529—536. 

Anhydrous  mixtures  of  sodium  and  sodium  hydroxide 
wore  f\isod  together  in  closed  metal  cylinders  at  ilifferciit 
temperatures  for  varjHng  lengths  of  time.  Tlie  eyiindci-s 
were  then  cooled  rapidly,  opened,  the  metal  separated 
from  the  hydro.xide  melt,  and  the  free  metal  present  in 
the  latter  determined,  as  well  as  the  total  alkalinity  of 
the  hydroxide  melt.  For  temperatures  up  to  500°  C, 
brass  cylinders  were  used ;  for  higher  temperatures, 
nickel  was  employed  ;  in  both  cases  the  cylinder 
containing  the  melt  was  enclosed  in  an  outer 
cylinder  of  iron,  also  tightly  closed.  It  was  found 
that  sodium  is  appreciably  soluble  in  sodium 
hydroxide,  100  grms.  of  the  latter  dissolving  25  3  grms. 
of  sodium  at  480°  C,  101  at  (500°,  and  U!)  at  800°.  The 
solubility  was  indeiiehdent  of  the  duration  of  heating, 
and  also  of  the  in-oportion  of  sodium  present,  iirovided 
only  that  the  latter  was  present  in  excess.  Addition  of 
metals  such  as  thallium,  cadmium,  and  gold,  which 
produce  a  lowering  of  the  freezing-jioint  of  sodium, 
depress  the  solubility  of  the  latter  by  the  amount  recpiired 
by  the  theory  of  solutions,  as  long  as  the  metallic  additions 
are  not  too  large.  Addition  of  zinc,  on  the  other  hand, 
which  does  not  lower  the  freezing-point  of  sodium,  lias 
also  no  effect  on  the  solubility  of  sodium  in  sodium 
hydroxide.  Sodium  diffuses  very  rapidly  into  sodium 
hydroxide,  the  velocity  increasing  with  increase  of  tem- 
perature. Thus,  on  electrolysing  sodium  hydroxide  at 
315° — 340°,  the  current  efficiency  was  27  per  cent.  ;  at 
360" — 390°  C.  the  current  efficiency  was  nil.  Addition  of 
sodium  chloride,  bromide,  and  iodide  had  no  effect  on 
the  soluliility  of  sodium  in  sodium  hydroxide.  Similar 
results  were  obtained  for  mixtures  of  potassium  and 
potassium  hydroxide,  but  the  solubility  of  the  metal  in 
the  hydroxide  is  much  smaller  than  for  sodium,  being 
7-8 — 8-9  grms.  of  metal  for  100  grms.  of  hydroxide  at 
480°.  and  0-5— 1-3  at  700°  C.  The  velocity  of  diffusion 
is  also  much  smaller :  the  electrolysis  of  potassium 
hydroxide  at  320° — 340°  gave  a  current  efficiency  of 
55  per  cent.,  and  at  365° — 410°  C.  of  26  percent.— A.  G.  L. 

Patents. 

Arsenical  ores  and  speiss  ;  Process  of  treating .     A.  G. 

Betts,  Troy,  N.Y.     U.S.  Pat.  927,021,  July  0,  1909. 

Speiss  is  treated  by  dissolving  it  as  anode  in  a  solution 
of  a  lead  salt,  lead  being  at  the  same  time  deposited 
on  the  cathode.  Arsenic  is  "  cemented  "  from  the  solution 
by  means  of  metallic  lead,  and  the  metal  contained  in 
the  speiss  is  deposited  from  the  solution  by  electrolysis, 
using  a  lead  anode,  after  wliich  the  solution  left  is  u.sed 
again  for  the  treatment  of  a  fresh  quantity  of  speiss. 
*  —A.  G.  L. 

Ores  or  other  materials  ;    Treatment  of  by  electrical 

heating.  Soc.  di  Montcponi.  Fr.  Pat.  397,999,  Dec.  29, 
1908. 
The  apparatus  is  intended  for  the  calcination  and  de- 
hydration of  iron  ores,  and,  with  certain  modifications, 
for  the  reduction  and  recovery  of  volatile  metals  such 
as  mercury,  zinc  or  antimony.  In  its  naost  simple  form. 
it  consists  essentially  of  an  upright  tubular  retort  embedded 
in  masonry  and  having  walls  composed  of  some  refractory 
substance  which  conducts  electricity,  such  as  graphite 
or  a  mixture  of  graphite  with  any  refractory  earth.  It 
may  have  any  shape,  circular  or  oval,  but  in  every  case 
the  thickness  "of  the  walls  at  any  point  must  be  inversely 
as  the  temperature  it  is  desired  to  attain  there.  The 
electrodes  are  arranged  at  the  two  opposite  extremities 
of  the  apparatus,  where  the  walls  are  very  thick,  so  that, 
the  current  being  made  to  run  around  the  retort,  the  greatest 
heat  will  be  developed  at  those  central  portions  where 
the  walls  are  thinnest.  The  velocity  of  the  reaction  is 
governed  by  the  movement  of  a  worm-conveyor  which 
moves  in  achanncl  beneath  the  furnace  and  carries  auay 
the  ore  as  it  falls  through  the  bottom.  If  it  be  necessary 
to  recover  the  volatile  products,  as  in  the  ca.se  of  mercury 
or  antimony  ores,  the  arrangement  is  modified,  the  top 
of    the    Tftort    being   covered    by    a    plate    of    refractory 


material  containing  a  central  hole  through  which  the 
ore  is  fed  by  means  of  a  hopper.  In  this  way  an  annular 
space  is  left  free  at  the  top,  where  the  volatile  gases 
collect  and  pass  away  through  Hues  provided  for  tlu- 
purpose.  A  further  inodilication  is  neces.sary  when  the 
furnace  is  used  for  the  distillation  and  recovery  of  zinc 
metal  from  its  ores.  In  this  case  the  retort  is  pierced 
at  two  points  where  the  walls  are  tliinnest,  so  that  it 
communicates  at  these  points  with  condensors  of  the 
usual  type,  embedded  in  the  masonry. — C.  A.  \V. 

XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

African     vegetable     fats ;      Characteristics     of     .     M. 

Krause  and  Diesselhorst.  Tropenpflauzer  .lahrg 
1909.  13  [6].  Chem.  Rev.  Fett-  u.  Harz-lnd..  \m 
16,  200—201. 

.illanliUirkid  Stuhlmunni  fat  : — The  tree,  which  is  found  in 
East  Africa,  produces  a  fruit  containing  almut  30  seeds  of 
the  size  and  form  of  chestnuts,  from  which  54-5  per  cent, 
of  fat  can  be  extracted.  The  fat,  which  is  usc<l  locally 
for  food,  resembles  lanolinc  in  its  action  upon  the  skiii. 
It  could  be  used  in  the  soap  and  stearin  manufactures, 
for  cosmetics,  and  possibly  as  a  chcaj)  substitute  for 
lanolinc.  As  the  tR-e  produces  its  fruit  in  great  abundance, 
it  would  probably  repay  cultivation.  The  fat  had  the 
following  characteristics: — .Sp.  gr.  at  17-5°  C.  0-8736; 
m.  pt..  43°  to  40°  C.  ;  refractive  index  at  50°  C.  n=' 
1-4503  ;  saponification  value,  188-0  ;  iodine  value,  37-48; 
m.  pt.  of  fatty  acids,  60°  C.  ;  and  iodine  value  of  fatty 
acids.  38-25. 

Oil  of  Plukenetia  conophora. — The  plant,  which  is  exten- 
sively cultivated  in  the  fields  in  the  district  of  Ossidinge 
(Cameroons),  produces  seeds,  of  about  the  size  of  a  walnut. 
The  kcrpels  yiehled  53-8  per  cent,  of  a  drying  oil  closely 
resembling  linseed  oil  in  its  properties.  It  is  used  liy  the 
natives  as  an  edible  oil,  and  would  be  valuable  as  a  substi- 
tute for  linseed  oil  in  the  manufacture  of  varnish  and 
linoleum.  The  oil  had  the  following  values : — Sp.  gr., 
at  17-5°  C,  0-9354  ;  solidification  point,  — 33°  C.  ;  8aponi6- 
cation  value,  192  ;  iodine  value,  177-3  ;  refractive  index 
at  17-5°  C,  n=  1-48.30;  and  iodine  value  of  fatty  acids, 
187-4.  The  residue  of  kernel,  after  removal  of  the  oil, 
contained  7-3  per  cent,  of  nitrogen. 

Oil  of  Ojok  fruit. — The  niits  of  this  tree,  common  in  the 
district  of  Ossidinge.  contained  52-24  per  cent,  of  an  oil 
with  a  jileasant  taste.  The  expressed  oil.  wliich  could  be 
used  as  a  foodstuff,  had  the  following  characteristics  : — 
.Sp.  gr..  0-9333  ;  solidification  point.  — 22°  C.  ;  refractive 
index  at  17-5°  C.,  n=  1-5068  ;  'saponification  value,  189 '' 
and  iodine  value,  123-9.— C.  A.  SI. 

Halogen  absorption  of  oils  by  the  methods  of  IJUbl.   H'l)*, 
Hanus,    and    Mclllieny ;     Comparative    examination  of 

the  .     J.   S.   Hemington  and   H.   Lancaster.     Brit. 

Pharm.  Conf.,  Newcastle,  .luly,  1909. 

The  authors  arrive  at  the  following  conclusions  resfKcting 
the  different  methods  for  detcnnining  the  halogen  absorp- 
tion of  oils.  Much  better  results  are  obtained  by  the  Wijs 
than  by  the  Hiibl  ami  Hanus  methods.  To  gct'quick  and 
accurate  results  by  the  Wijs  method,  there  must  he  ui 
excess  of  70 — 80  per  cent,  of  halogen.  To  get  the  maximum 
ab.sorption  by  tliis  method,  two  hours  must  be  allowed  for  ' 
drvnng  oils  such  as  linseed  oil.  an  hour  for  semi-drying  oils, 
and  half-an-hour  for  non-drying  oils.  The  mixe<l  Hiibl 
solution  deteriorates  rapidly  after  24  hours,  whereas  the 
Wijs  and  Hanus  solutions  will  keep  for  several  months. 
The  Mcllheney  bromine  method  is  much  superior  to  my 
of  the  above  three  methods  in  that  the  absorption  H 
practically  instantaneous,  the  solutions  arc  easily  pre[>»rrd 
and  keep  well,  and  the  nu-thod  distinguishes  between  the 
bromine  absorbed  and  the  bromine  substitute<l. — F.  Sas>.   ' 

Miscibility  curves  of  liquids;     Use  of  in   amiiyfM.   ■ 

Application   of   the    method   to   edible   oils.      E.  Looiie. 
CompU-s  rend.,  1909,  149,  284—286. 

In  a  previous  communication  (this  J.,  1907,  932)  it  WM 
shown  that  oils  formed  double  mixtures  with  acetone,  and 
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(j,t  each  oil  had  a  characteristic  temperature  of  miscihiliiy. 
Jrthcr  expeiiinents  have  shown  that  in  order  to  obtain 
,  -it.int  vahies  with  the  same  kind  of  oil,  it  is  essential 
[  !  I  lie  sample  should  be  dry,  and  that  the  acetone  should 

:i\s  be  of  a  definite  standard.  For  this  purpose  the 
I  iced  from  glycerides  solidifying  aljove  15°  C,  is  dried 
J  ;j  days  in  vacuo  over  sulphuric  acid.  The  acetone  is 
ijken  with  calcined  sodium  carbonate  and  filtered,  the 
Irate  mixed  with  dry  sodium  carbonate  and  distilled, 
;  I  the  portion  distilUng  at  56° — 57°  C.  collected.  To 
(   liii  a  product  with  a  constant  amount  of  moisture,  this 

'cine  is  standardised  on  petroleum  spirit,  which  has  itself 
I  II  standaiclised  on  absolute  alcohol.  The  latter  forms 
,  >  III  hie  mi.^turc  with  petroleum  spirit  distilling  at  21U° — 
;  C,  and  the  petroleum  spirit  forms  a  double  mixture 
'  h  acetone.  Hence,  by  determining  the  respective 
literatures  of  miscihiliiy,  a  typical  acetone  can  be 
]  pared.  This  is  kept  in  a  vessel  which  will  deliver 
lltions  of  20  c.c.  and  into  which  only  dry  air  is  admitted, 
lis  shown  that  the  curves  of  miscibility  obtained  with  an 
:  tnnc  thus  standardised  are  almost  parallel,  and  very 

.   to  each  other  in  the  case  of  different  samples  of  the 

'  kind  of  oil.  The  curves  given  by  cotton-seed 
sesame     oils     fall     below     and     are     far     removed 

I'  the  curves  of  olive  oil,  whilst  the  curves  of  arachis 
(.fall  above  those  of  olive  oils,  without,  however,  being 

1  y  far  from  them.  It  is  possible  by  plotting  the  curves 
I.  determine  approximately  the  proportion  of  sesame 
<i;otton-seed  oils  in  an  adulterated  sample  of  olive  oil, 
li  in  the  case  of  arachis  oil  the  results  will  be  less  exact. 
'h  determination  of  temperatures  of  miscibility  may  also 
t'used  in  the  determination  of  water  in  e.g.  oils,  and  in 
t  analysis  of  petroleum  spirit,  glycerin,  essential  oils, 
.  -C.  A.  M. 

jsley-seed    oil;     Urisaponifiable    constiluenls   of -. 

I.  Matthes  and  W.  Heintz.     Ber.  deuts.  pharm.  Ges., 

|909,  19,  325—328. 

Tc  specimen  of  oil  examined  was  of  a  dark  green  colour, 
l|.  had  a  bitter  pungent  taste.  It  dissolved  readily  in 
e|5r,  chloroform  and  carbon  bisulphide  and  in  a  mixture 
clcohol  and  ether.  Its  analytical  vahies  were  as  follows  : 
S|  gr.  at  15°  C,  0-9720  ;  refractive  index  at  40°  C, 
l|i24 ;  saponification  value,  190-9;  and  iodine  value, 
A  solution  of  the  oil  in  a  mixture  of  equal  parts 
Icohol  and  ether,  yielded,  on  standing,  a  crystalline 
i^it  with  the  characteristics  described  by  Vongerichten 
,  Ivohlcr  (this  J.,  1909,  G62).  This  fat  contained  an 
i.aponiiiable  portion  composed  of  a  yellow  oil  with  an 
ajmatjc  odour,  and  of  crystals  suspended  in  it.  The 
Cistalline  part,  after  treatment  with  warm  alcohol  and 
rpated  recrystallisation  from  ether,  melted  at  09  C, 
a'  had  a  composition  corresponding  to  the  formula 
(  H42,  and  a  mean  molecular  weight  of  289-1  (CjoHjo-^ 

2  -4).  To  this  hydrocarbon,  which  did  not  ab.sorb  iodine 
ojive  the  phytosterol  reaction,  the  name  "  petrosilane  " 
V  given.  It  is  mentioned  that  Etard  isolated  a  hydro- 
c'Don  with  the  same  formula  and  m.  pt.  from  Bryonia 
aca,  and  that  Matthes  and  Sander  (this  ,J.,  1908,  987) 
fjad  a  similar  hydrocarbon  in  laurel-seed  oil,  which 
clered,  however,  from  petrosilane  and  bryonane  in  being 
siible  in  boiling  absolute  alcohol.  Two  hydrocarbons  of 
t  same  composition  and  of  similar  form  and  solubility 
(i  pts.  60-.5°  and  67°  C. )  were  also  found  by  Schwalbin 
iijwax.  The  solid  portion  of  the  unsaponifiable  matter 
snble  in  alcohol  yielded  a  substance  melting  at  88°  C, 
«i  corresponding  in  properties  with  melissyl  alcohol 
a|  crystals,  melting  at  133°  to  145°  C.  and  giving  the 
Jj-tosterol  reaction.  These  consisted  of  a  mixture  of 
ajiral  compounds.  The  liquid  soluble  portion,  separated 
fm  the  alcoholic  solution  by  chilling  the  liquid,  was  a 
Jjowish  brown  oil  with  an  iodine  value  of  111-75  and 
rjaotive  index  at  40°  C.  of  1-5154.  The  total  quantity 
c  he  unsaponifiable  matter  in  the  par.sley  seed  oil  was 
»  ut  14  ])er  cent. — C.  A.  M. 

(ianiccompouiul.i[Oils] ;  Calah/ticoxidalionnni?  reduction 

\i .     S.  Fokin.     Z.  angew.  C'hcm.,  1909,  22,  1451— 

459;    1492—1502. 
1 !  author  gives  details  of  the  experiments  on  which  were 
Ijed  his  conclusions  on  the  drying  of  fatty  oils  (this  •!., 
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1907,  1149;  1909,  98).  He  now  groups  certain  metals 
found  to  accelerate  the  oxidation  in  an  order  different  from 
that  previously  given: — (1 )  Cobalt,  manganese, chromium, 
nickel,  platinum,  palladium.  (2)  Barium,  lead,  cerium. 
Where  these  metals  efl'ect  a  reduction  their  arrangement 
is  in  the  reverse  order.  The  phenomenon  of  a  simple 
ab.sorption  of  o.xygen  by  unsaturated  compounds,  without 
the  formation  of  decomposition  products,  may  be  brought 
about  througli  the  agency  of  metallic  oxides.  In  such  cases 
only  about  one-half  of  the  theoretical  amount  of  oxygen 
is  absorbed,  i.e.  the  autoxidation  is  semi-molecular. 
Thus,  in  an  experiment  with  tung  oil  the  absorption  of 
oxygen  in  a  film  test,  with  a  cobalt  salt  as  the  siccative, 
reached  8-6  per  cent,  in  24  hours,  or  "  approximately 
half  the  theoretical  amount  (10  per  cent.)."'  In  a  second 
experiment  the  plate  was  heated  to  40° — 45°  C.  for  5 
minutes,  after  having  been  exposed  for  3  hours,  and  the 
increase  in  weight  after  26i  hours  was  then  18-7  per  cent.  ; 
so-  that  here  there  was  molecular  autoxidation.  After 
standing  for  a  .short  time  the  varnish  became  .slowly 
polymerised.  With  the  aid  of  a  cobalt  siccative  a  rapidly 
drying  varni.-<h  may  be  jirepared  from  sunflower  oil.  which 
has  hitherto  been  regarded  as  unsuitable  for  the  purpose. 
Thus,  a  film  of  the  oil  exposed  to  the  air  at  17-5°  C.  had 
increased  in  weight  by  8-8  per  cent,  in  19  hours.  A  film 
of  the  same  oil  containing  4  per  cent,  of  cobalt  siccative 
(cobalt,  0-33  per  cent.)  was  no  longer  "  tacky"  after  6 
hours,  and  after  17  hours"  exposure  had  gained  12-1  per 
cent,  in  weight.  Almond  oil  containing  the  cobalt  salt 
showed  an  increase  of  4-1  per  cent,  in  weight  afterl2  hours' 
exposure,  and  of  4-  7  per  cent,  after  30  hours'  exposure  under 
a  pressure  of  15  atmospheres  (half  the  theoretical  absorp- 
tion=5'3  per  cent.).  In  each  case  the  oil  had  become 
thicker,  but  no  "  skin  "  had  formed.  Linseed  oil  fatty 
acids  mixed  -with  one-tenth  of  the  amount  of  cobaltous 
oxide  required  to  form  a  neutral  salt,  heated  at  130"  to 
1.50°  C,  to  dissolve  the  cobalt  salt,  and  then  exposed  in  a 
film  at  the  ordinary  temperature,  showed  a  maximum 
increase  in  weight  of  9-1  per  cent,  after  about  18  hours. 
The  film  was  not  "  tacky."  and  differed  from  linox5Ti 
in  being  soluble  in  alcohol.  Iir  like  manner,  a  fish-liver 
oil  containing  0-45  per  cent,  of  cobalt,  ab.sorbed  9-64  per 
cent,  of  oxygen  after  535  minutes  at  18-5°  C.  (calculated 
amount  =  9-89  per  cent.).  With  regard  to  theactionof  the 
air  upon  the  drying  process,  there  is  a  great  difference 
between  the  results  obtained  with  free  access  and  with 
limited  access  of  air.  Thus  linseed  oil  left  in  a  loosely- 
closed  flask  for  10  years  had  changed  into  a  very  heavy 
viscous  fluid,  which  was  quite  insoluble  in  fresh  linseed 
oil.  It  had  a  molecular  weight  (Raoult)  of  1137,  whereas 
a  fully  oxidised  linseed  oil  would  only  have  a  molecular 
weight  of  1062  (corresponding  to  an  iodine  value  of  180). 
A  film  of  this  product  exposed  for  200  hours  increased 
in  weight  by  7-24  pier  cent.  "  Bloivn  "  cobalt  varnish  : — 
Air  was  drawn  through  a  cobalt  varnish  (Co  =  0-33  per 
cent.),  which  before  treatment  yielded  a  film  that  ceased 
to  be  "  tacky  "  after  an  exposure  of  2  to  2}  hours.  After 
the  air  had  passed  through  it  for  7  hours  at  the  ordinary 
temperature  the  liquid  thickened,  and  then  yielded  a  film 
which  remained  "  tacky  "  after  an  exposure  of  1  hour 
55  minutes.  But  after  continuing  the  treatment  for  an 
additional  4J  hours  the  films  were  no  longer  "  tacky  " 
after  IJ  to  IJ  hours.  When  air  was  drawn  through  the 
varnish  for  7i  hours  at  50°  C,  the  liquid  became  viscous 
and  yielded  a  "  non-tacky  "  film  in  40  to  45  minutes. 
The  rose  colour  had  changed  to  dark  brown,  and  the 
product  had  become  nearly  insoluble  in  petroleum  spirit. 
A  mixture  of  the  insoluble  portion  with  turpentine  oil 
yielded  a  film  devoid  of  "  tackiness  "  in  30  minutes. 
Niciel  varnish  "  blown  "  for  9  hours  at  55°  to  60°  C. 
yielded  a  "  non-tacky  "  film  in  13  J  hours.  Further  details 
are  also  given  of  experiments  on  the  catalytic  reduction 
of  organic  compounds  witii  the  aid  of  metals  (see  this  ,1., 
1906.35;  1907,169,1149;  1908.878;  1909,98).  The 
metals  can  bo  grouped  into  those  which,  like  palladium 
and  cobalt,  form  definite  hydrides;  and  those  which, 
like  platinum  and  nickel,  have  not  been  proved  to  form 
such  definite  hydrides.  The  latter  class  gives  the  best 
results  in  reduction  catalj-ses.  It  is  shown  that  in  the 
presence  of  2  per  cent,  cf  platinum  the  speed  of  the  reaction 
is  so  rapid  that  hydrogen  absorj)tion  may  be  used  as  aD 
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analytical  method  of  determining  the  amount  of  a  given 
unsaturated  compound  in  a  mi.xture  (see  this  J..  190S, 
878).  By  the  use  of  these  metallic  catalytic  agents  it  is 
possible  to  effect  the  reduction  of  nitro-,  ho  iogen  and  other 
derivatives  of  organic  compounds,  and  probably  also  of 
aldehydes  and  ketones.  In  the  ca.se  of  cyclic  compounds 
with  double  hnkages  there  is  no  appreciable  reaction  at 
temperatures  below  100°  0. — C.  A.  il. 

Beeswax;     Analysis    of    .     H.    Ryan.     Proc.    Roy. 

Dublin  Soc,  1909,  12.  210—215. 
SlMl'LTASEOtTSLY    with,    but   independently     of     Hehner 
(Soc.  Public  Analysts.  Jan.,  1909).  the  author  has  employed 
a  method  of  determining  beeswax  in  complex  wax  mixtures, 
which   is   based   on   the   assumption    that    the   molecular 
weight  of  cerotic  acid  is  higher  than  that  of  any  other 
'•  free  "  acid  that  may  occur  in  such  mixtures  intended  for 
the    manufacture    of.    candles.      The   acid   value   is   first 
determinod  by  heating  4  grms.  of  the  wax  with  liO  c.c.  of 
neutral  absolute  alcohol,  and  titrating  the  Uquid.  as  soon 
as  it  boils,  with  A'  /2  alcoholic  potassium  hydroxide  solu- 
tion.    The  warm  mixture  is  next  mi.xcd  with  40  grms.  of 
clean    dry  sand,  and  evaporated  to  dryness  in  a  steam 
oven,   and    the   residue   extracted   with   petroleum   spirit 
of  low  boiling  point  for  about  4  hours.     The  extract  is 
evaporated  in  a  weighed  flask,  and  the  residue  of  "  ester  " 
dried  in  the  oven  until  constant  in  weight.    The  difference 
between  100  and  the  percentage  of  ester  gives  the  amount 
of  free  acids  in  the  wax.  and  from  these  results  the  acid 
value  of  the  free  acids  can  bo  calculated.     Assuming  that 
the  only  free  acids  ]>resent.  are  crude  cerotic  and  commercial 
stearic  and  palmitic  acids,  the  percentage  of  the  cerotic 
acid  may  be  calculated  on  the  assumption  that  its  mean 
acid  value  in  unbleached  beeswax  is  140,  whilst  the  cor- 
responding value  for  commercial  stearic  acid  is  201).     The 
percentage  by  weight  of  the  crude  cerotic  acid,  multii)lied 
by   the   factor   7-5.   gives   the   percentage   of   unbleached 
w"ax    in    the    sample.     Analyses    of    samples    of    genuine 
beeswax   from    Ireland.   Chili.   Sierra   Leone,   and   Mada- 
gascar are  given  to  show  that  beeswax  of  widely  different 
origin   varies   but   little  in  composition.     Since  montanic 
acid  from  montana  wax  (see  p.  878)  has  a  higher  molecular 
weight  than  that  of  cerotic  acid,  a  composition  wax  havmg 
acid,  ester,  ratio  and  iodine  values  and  molecular  weight 
of  free   acids  identical   with   those   of   beeswax  could   be 
prepared    by    mixing    montana    wax    with    spermaceti, 
earnauba  wax.  and  ceresin.     Such  a  mixture  was  obtained 
by  melting  together  2  grms.  of  montana  wax.  0.3  grm.  of 
pure  stearic  acid.  5  grms.  of  spermaceti.  1-.')  grm.  of  ear- 
nauba  wax.  and   1-2  grm.   of  ceresin.     This  preparation 
gave   values   very   similar  to   those   of  genuine^  beeswa.x. 
with  the  exception  that  the  ni.  pt.  varied  from  46°  to  67°  C. 
Apart  from  this,  the  mixture  would  pass  as  pure  beeswax 
if  examined  by  Hehner's  method  or  that  described  above. 
It    contains    21-4    per   cent,    of    hydrocarbons,    however, 
whereas  beeswax  only  contains  11  to  14  per  cent.     Again. 
by  hydrolysing  the  -'"estor  '"  obtained  in  the  determination 
of  the  free  acids  and  separating  the  insoluble  acids  from 
the   resulting   soap,    it    will    lie   found    that    their     mean 
molecular  weight   is  greater  than   that  of  the  combined 
acids   in    mvricin.     Assuming   these   acids    to   consist   of 
only  palmitic  and  cerotic  acids,  the    proportion    of    the 
latter,  and   the  corresponding  amount   of  earnauba   wax 
or  Chinese  wax  may   be   calculated.      The    percentage   of 
cerotic  acid  found  "by   the    author   in    bleached    beeswax 
was  13-32  per  cent.,  whilst  Hehner  found  l."vS  per  cent. 

Montanin     and     montana     {montan)     waxen.     Ryan     and 
Dillon.     See  III. 

Delecting  paraffin  wax  in  lard.     Shrewsbury.     SceXVIII.4. 

Cotton  seed  at  Xew  OrUan-a.  For.  Ann.  Series,  1909. 
The  exports  of  ootton-seed  oil,  stearine,  cake,  meal,  and 
other  products  of  the  cotton-seed  industry  are  increasing 
year  by  year.  The  value  of  the  cotton  seed  sent  to  the 
crushiiig  mills  may  be  reckoned  as  worth  about  £21,000.000 
when  manufactured.  There  are  4.")0  mills  for  crushing 
cotton  seed  in  the  United  States,  with  a  capital  of 
£20.000.000.  giving  employment  to  00,000  persons. 


Patents. 

Oil:     Proce.is    of    separating    water    from    .     J.    \\ 

Pittoek.  Assignor  to  The  Oil  and  Waste  .Saving  Machin 
Co..  Philadelphia,  Pa.  U.S.  Pat.  928.280,"^ July  21 
1909. 
The  finely-divided  mixture  of  oil  and  water,  wliich  ma 
first  be  filtered,  is  projected,  with  or  without  the  aid  o 
centrifugal  force,  against  a  surface  heated  to  a  tcmperatur 
sufficient  to  evaporate  the  water  without  docompoeinj 
the  oil.  A  current  of  air  may  bo  used  to  accelerate  th 
process. — C.  A.  M. 

Oiii    that    have    been    used   for    lubrication  ;     Process  an 

apjmratus  for  purifying .     O.  F.  Egeborg.     Fr.  Pal 

398.411,  Jan.  11.  ioOO. 

The  oil  is  heated  at  a  low  temperature  (preferably  botweei 
30°  and  50°  C.)  in  a  partial  vacuum  in  order  to  expel  watei 
and  is  freed  from  insoluble  impurities  by  filtration.  Th 
apparatus  claimed  for  this  process  consists  of  a  c1ok< 
jacketed  vessel,  heated  by  means  of  hot  water.  The  te, 
of  this  vessel  ends  in  a  tubular  prolongation,  which  i 
surrounded  by  a  steam  coil  (the  lower  end  of  which  opeo 
into  the  water  jacket)  and  is  enclosed  to  i>reveiit  lost  o 
heat.  Within  the  tubulure  is  sus|jcnded  a  pcrfor»tf< 
cono  to  retain  oil  mechanically  carried  forward  and  retun 
it  to  the  vessel.  The  steam,  still  carrying  some  oil.  passe 
through  a  coil  cooled  by  water,  and  the  condensed  liquu 
falls  into  a  compartment,  an  opening  in  which  (controUn 
by  a  float)  is  connected  with  the  vacuum  pump.  Th 
apparatus  is  charged  from  a  receptacle  in  which  the  speii 
oil  is  allowed  to  stand  for  the  bulk  of  the  water  to  separeti' 
The  water  is  then  siphoned  off.  whilst  the  residual  oil  i 
drawn  up  through  a  tube  into  the  jacketed  pan. — C.  A.  SI 

Soap  ;   Manufacture  of  hygienic .     A.  Radisson.    Fr 

Pat.  398.302.  .Jan.  5.   1909. 

OEDrx.\EV  soap  is  dried  and  incorporated  with  a  cerUii 
proportion  (say  5  to  15  per  cent.)  of  a  substance  (such  > 
metallic  or  organic  peroxides)  capable  of  liberating  oxygfi 
on  contact  with  water,  and  the  mixture  is  formed  iotc 
pieces  of  the  desired  shape. — C.  A.  M. 

Soap  press  tfith  cooling  deHce.  G.  A.  Klumpp.  Ger.  P»t 
211.624.  Oct.  19.  1907.  Addition  to  Ger.  Pat.  126,809 
Feb.  3.  1901. 

The  patent  relates  to  improvements  in  the  appantu: 
described  in  the  chief  patent,  which  is  fashioned  somewha 
after  the  style  of  a  copying  press  (see  Lewkowitsch,  thi 
J.,  1904.  1100).  The  covcr.platcs  of  adjacent  fraDic: 
are  connected  by  means  of  a  right-  and  left-handed  screw 
so  that  they  can  be  simultaneously  moved  in  opposili 
directions,  thus  altering  the  size  of  the  moulds  encloee* 
by  the  frames. — A.  S. 

Working  up  residues  from  manufacture  of  cane  sugar.     Fr 
Pat.  397,843.     See  XVI. 

Edible  fat.     Fr.  Pat.  398,241.     See  X\'111.4. 


XIII.-PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(.1.)- FU;.MENTS.    PAINTS. 

Austria-Hungary.     Imports    of    paints    containing    lead 
Ch.  of  Comm.  J..  Aug.,  1909.     [T.R.) 

An  Austro. Hungarian  Decree  of  April  26th,  1909,  provide 
that  all  paints  and  fillers  containing  lead  must  have  th» 
fact  clearly  and  conspicuously  indicated  on  the  receptacle 
before  they  can  be  admitted  into  the  country  and  pui  oi 
the  market.  The  decree  affects  the  following  products  :— 
Load  ashes,  litharge  in  ]x)wder  form,  yellow  and  red  lead 
white  lead,  suljihato  of  lead,  colours  and  paints,  grouni 
or  mixed  with  varnishes  containing  lead.  The  IJecrp 
which  came  into  effect  on  May  Ist,  1909,  has  bccD  issun 
on  sanitary  grounds. 
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Patents. 

ilhographic  and  autographic  ink.     A.  Manche.  A.  Xoclain, 
and  A.  Chavet.     Fr.  Pat.  397,923,  Dec.  24,  1908. 

V  LIQUID  lithographic  and  autographic  ink  which  will 
;eep  well,  and,  when  dried,  be  insoluble  in  water,  is  prepared 
IV  mixing  resins,  waxes,  olein,  oleic  acid,  etc.,  with  water, 
endered  alkaline  and  coloured  with  a  dyestuff-derivative 
lif  pararosaniUne,  aniline,  or  toluidine.  .Suitable  pro- 
'jortions  mentioned  for  the  two  portions  of  the  mixture 
re : — (a)  Distilled  water,  1000  c.c.  ;  Aniline  Violet, 
■  grms.  ;  Diamond  fuchsin,  2  grms.  ;  and  ammonia 
elation,  30  c.c.  (b)  Beeswax,  60  gnus.  ;  rosin,  25  grms.  ; 
!md  olein,  8  grms. — C.  A.  M. 

\!etaUic  paint.     H.  GaU.     Fr.  Pat.  398,084,  March  13,  1908. 

A  POWDERED  metal,  e.g.,  aluminium,  is  incoqiorated  with 
•thyl  acetate,  preferably  containing  sufficient  nitrocellulose 
o  give  to  the  liquid  the  consistency  of  a  syrup. — C.  A.  M. 

(B.)— RESINS,    VARNISHES. 

Rosin  oil  acid.'s.     F.  Schulz.     Chem.  Rev.  Fett-  u.  Harz- 
Ind.,   1909,  16,   186—189. 

\>"  American  rosin  (type  C)  yielded  on  distillation, 
?  fractions  with  the  following  characteristics  : — 


Patent. 

Semoving  varnish,  paint,  and  the  like  from  wood  and  other 

surfaces  ;   Composition  for .     J.  J.  Slanns,  Leyton- 

stone.     Eng.  Pat.  4592,  Feb.  24,  1909. 

"  Oil  lime  soap"  (2 — 10  per  cent.)  and  water  (1 — 5  per 
cent.)  are  thoroughly  incorporated  with  a  mineral  oil  at 
a  temperature  of  180° — 190°  F.,  and  the  whole  allowed  to 
cool.  To  form  the  composition,  solvents  such  as  benzine, 
naphtha,  and  methylated  spirit  are  added  to  the  above 
mixture  in  suitable  proportions.  A  second  form  of  the 
composition  includes  stearine,  and  another,  in  addition, 
wood  flour. — J.  W.  H. 


(C.)— INDIA-RUBBER,  &c. 


Rubber  vine  ;    A 


R.  F.  Bacon. 
1909,  4,  166. 


Philip.  J.  Sci.,  A., 


The  woody  climbing  vine,  Pararneria  philippentis  Radlk., 
contains  a  rubber-like  gum,  which  is  present  to  the  extent 
of  about  4 — 5  per  cent,  in  the  bark.  When  extracted  by 
carbon  bisulphide  it  is  yellow,  but  turns  black  on 
exposure  and  becomes  tacky.  The  various  species  of 
Ficu^  found  in  the  Philippines  are  more  likely  to  yield 
a  satisfactory  rubber. — F.  8hdx. 

Antimoninm     sulphuratinn.     Alcock.     See     XX. 


I 


Per  cent. 

Sp.  gr. 

Flashing  point 

Fraction. 

on  rosin. 

Colour. 

at  15°  C. 

(open  test). 

Acid  value. 

1 

.1-5 

Yellow 

0-958 

■c. 

31 

53-8 

Rosin  spirit. 

9 

10-9 

Yellowish  brown 

0.997 

83 

63-8 
65-0 

3 

10-7 

Do. 

1-002 

85 

Rosin  oil 

4 

10.5 

Do. 

1-006 

94 

66-6  - 
67-8 
36-4  J 

{Stoclrl). 

5 

IC-S 

Violet  brown 

1-011 

98 

6 

11-1 

Blue 

1-010 

88 

9-7 

Bluish-green 

1-008 

84 

30-8) 

Rosin  blue- 

8 

13-0 

Grass  green 

1-008 

84 

30-21 

oil. 

Water,  gas,  coke 

19-8 

■  In  practice,  50  to  60  per  cent,  of  rosin  oil  (HarzstockCd) 
jis  obtained  before  distillation  of  the  "  blue  oil."  and  the 
muthor,  therefore,  mixed  fractions  2  to  6  (54  per  cent. 
lOn  the  rosin),  and  obtained  an  oil  with  the  following 
jvalues  :— Sp.  gr.  at  15°  C,  1-005  ;  viscositv  at  20°  C, 
,192°  (Engler) ;  flashing-point,  92°  C,  and"  acid  value, 
|60-5.  Three  other  rosins  (type  F)  yielded  .)3  to  05  per 
|Cent.  of  rosin  oil  with  sp.  gr.  of  0-990  to  0-997.  and  acid 
(Value  of  34-7  to  47-6,  whilst  a  sample  of  waste  pitch 
(brewers'  pitch)  produced  50  per  cent,  of  rosin  oil  (sp.  gr., 
;>978  ;  acid  value,  19-6)  and  27  per  cent,  of  "  blue  oil  " 
j(sp.  gr.,  0-990 ;  acid  value,  7-8).  In  general,  the  yield 
^of  acids  is  in  accordance  with  the  rules  that  hold  good 
'■for  "  cracking  "  distillation.  With  the  increase  in  the 
'height  of  the  oil-vapours  the  quantity  of  acids  falls. 
Rapid  distillation  or  the  use  of  a  vacuum  increases  the 
iiroportion  of  acids.  The  fact  that  the  acid  value  of  the 
'sin  falls  during  the  distillation,  has  an  important  bearing 
■n  the  theory  of  the  distillation  process.  Thus  a  rosin 
.vi-ith  an  initial  acid  value  of  160-7  showed  values  of  155-7 
ilo  157-9  in  three  experiments  after  25  per  cent,  had  been 
listilled.  The  rosin  acids  separated  from  the  united 
fractions  (2  to  6)  and  dried  at  140° — 150°  C,  were  closely 
:flmilar  to  those  yielded  by  American  rosin  of  type  F  or 
(3.  After  purification  by  being  dissolved  in  benzene  and 
extracted  with  4  per  cent,  sodium  hydroxide  solution. 
from  which  they  were  again  separated  by  hydrochloric 
icid,  these  acids  (con.stituting  18  to  29  per  cent,  of  the 
"osin  oil)  melted  at  00°  C.  and  had  a  molecular  weight  of 
291,  and  an  optical  rotation  at  17°  C.  of  [a]D=^4.5°  in 
|i  1  per  cent,  alcoholic  solution.  They  were  probably 
identical  with  BischoS  and  Nastvogel's  isosyh-inic  acid 
':This.,  J.,  1890,  927).— C.  A.  M. 

Philippine  terpenes  and  essential  oiU.     Manila  eltmi  and 
Balas  resin.     Bacon.     iSee  XX. 


Uetermining     antimo'ny     in     its     sulphide      preparations 
Howard  and  Harrison.     See  XX. 


Patents. 


Caoutchouc  (vulcanised  or  othericise)  and  similar  product,^  ; 

Proce-is  for  the  regeneration  of  ■ .     G.   Capelle.     Fr. 

Pat.  398,583,  Dec.  15,  1908. 

The  caoutchouc  to  be  regenerated  is  mixed  with  products 
of  the  decomposition  of  caoutchouc  or  similar  products. 
Thus  the  material  may  be  dissolved  in  the  distillate  from 
the  dry  distillation  of  caoutchouc  or  similar  substances 
(gums,  resins,  etc.),  and  the  caoutchouc  separated  from 
the  filtered  solution.  Or  the  waste  rubber  may  be  finely 
divided  and  incorporated  with  the  viscid  product  obtained 
on  superheating  caoutchouc  or  similar  products. — C.  A.  M. 

[Rubber'\  Latex  ;    Products  obtained  by  mixing wtk 

gelatin,  glue,  starch,  casein,  gums  and  other  plastic  and 
viscous  substances,  viscose  and  other  solutions  of  cellulose, 
and,  in  general,  with  all  solutiorts  containing  alkali.  Soc. 
du  Caoutchouc  par  le  Latex.  Fr.  Pat.  398,705,  March  30, 
1908. 

Latex  prepared  and  preserved  bv  JIorisse"s  process 
(Fr.  Pats.  360.324  and  300.325  of  1905  :  this  J.,  1906, 
82  and  487),  or  other  methods,  is  incorporated  with 
solutions  of  one  or  more  of  the  substances  mentioned 
above,  to  form  more  or  less  solid  and  transparent  products, 
the  elasticity  of  which  will  depend  upon  the  proportions 
of  materials"  used,  and  the  mode  of  vulcanisation  subse- 
quently  employed. — C.  A.  JI. 
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XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Reaction   of  the   tannins;    Note   on   a   .     M.    I'liilip. 

Collegium,  1909,  249—250. 
The  author  rex-ivea  the  teat  suggested  by  Eitner  and 
Mciikatz  (Geiber,  1885),  and  applies  it  to  the  newer 
tanning  niaterials.  100  e.c.  of  a  2  per  cent,  solution  of 
the  tannin  are  digested  for  a  few  minutes  witli  Oo  e.c.  of 
strong  sulphuric  acid,  and  aftercooling  and  adding  20  grms. 
of  common  salt,  the  mixture  is  filton-d.  In  a  test-tube,  10 
drops  of  yellow  ammonium  sulphide  are  mixed  with  15  e.c. 
of  distilled  water,  11 — 2  e.c.  of  the  tannin  solution  are  then 
added,  and  the  whole  is  shaken  and  allowed  to  stand. 
Characteristic  precipitates  are  obtained,  thus  : — 


Nature  of  precipitate. 


Material. 


At  flrat. 


Later. 


Chestnut  extract 

Brownish 

Keddish 

Oakwood  extract 

Yellowish  hrown 

Oak  hark 

VcUowisli 

Brown 

Valonia 

Yellow-creeii 

Chamois 

KiiopjMTn 

Yellowisli 

Red -brown 

JIvrobalans 

fireciiiah  yellow 

Divi-tlivi 

Liwht  greeiiisli  yellow 

— 

Hemlock 

Yellow  brown 

Mallet  bark 

Yellow  brown 

— 

Mimosa  bark 

Reddish  white 

— 

No  preci|)itate  was  obtained  with  quebracho,  mangrove, 
pine  bark,  cuteh  and  gambler.  The  author  observes  that 
pifcipitates  are  obtained  with  pyrogallol  tannins,  but  not 
with  those  of  the  catechol  grouj).  and  hence  proposes  to 
detect  the  former  in  the  latter  by  means  of  this  reaction, 
e.g.,  the  presence  of  myrobalans  in  quebracho  extract. 

— H.  G.  B. 

Tanning  analysis  ;  International  method  of  .  Prac- 
tical trials  with  nickel  ba.iins.  Schell.  Collegium,  1909, 
227. 

The  use  of  p\ire  nickel  basins  for  the  evaporation  of  tannin 
solutions  is  not  reconinuMided  for  the  following  reasons. 
The  nickel  appears  to  be  slightly  soluble  in  tannin  solutions, 
the  basins  being  1 — 2  mgrms.  lighter  after  each  evaporation. 
The  basins  being  rather  thick,  cool  very  slowly  :  and  as 
they  are  very  porous,  it  is  difficult  to  obtain  a  correct 
weight  owing  to  hygrometric  Uuctuations  during  weighing. 
German  chemists  find  the  use  of  pure  silver  basins  very 
satisfactory,  these  possessing  none  of  tho  disadvantages 
named   above. — H.  Br. 

Tanning  analysis  and  possible  simpli/icalions  of  the  official 

method ;    The    use   of  different  basins  in  .     l".   J. 

Thuau  and  P.  dc  Korsak.  Collegium,  1909,  228—231. 
A  NTMBER  of  tests  have  been  made  on  the  evaporation  of 
tannin  solutions  in  nickel  and  porcelain  basins  of  different 
shapes.  The  evaporation  was  found  to  be  much  more 
rapid  in  nickel  than  in  porcelain,  and  in  basins  with  large 
diameter  and  Hat  bottoms  than  in  those  of  any  other  form. 
The  basins  were  drieil  in  an  o\en  for  three  hours,  cooled 
for  a  quarter  of  an  hour,  and  weighed.  The  greatest 
difference  in  weight  beHvcen  the  residues  in  the  porcelain 
basins  was  1  mgrni.,  whereas  the  difference  between  the 
residues  in  the  porcelain  and  in  the  nickel  basins  was 
3 — i  mgrnis.,  the  latter  giving  the  higher  weight.  On  a 
second  drying  for  half  an  hour,  all  the  porcelain  basins 
were  found  to  be  of  constant  weight,  but  the  nickel  had 
lost  1-4  mgrms.  From  these  exix-riments  it  was  concluded 
that  the  porcelain  basin,  glazed  inside  and  out,  with 
inclined  sides  and  flat  bottom  and  of  large  diameter 
(92  mm.)  was  the  most  efticient.  A  second  series  of  tests 
using  glass,  aluminium  and  porcelain  basins,  again  proved 
the  superiority  of  the  porcelain  over  all  the  others  used. 

— H.  Br. 

Consumption  of  tanning  extracts  and  barks  in  C.S.A. 
in  1908.  Bureau  of  the  Census.  Washington,  U.C, 
1909.     [T.R.I 


Tanning  Extracts. 


1907. 

1908. 

MUlion 
lb. 

tiooo 
value. 

UiUnn 
lb. 

11000 

vilge. 

Quebraolio 

rfiestnut    

Hemlock    

Oak 

Palmetto 

OtlicT  kinds    

145-3 

134-8 

40-1 

30-8 

•5 

13-3 

499S 

2S60 

968 

639 

12 

473 

143-1 

146-8 

40-8 

21-7 

•1 

39-2 

4994 

28i3 

1043 

4M 

% 

lUi 

Total    

364-9 

t9649 

392-1 

310,5(8 

Tan  Bark. 


1907. 


1908. 


1000 
Cords. 

tiooo 

value. 

1000 
OordB. 

tiooo 

vjUim- 

Hemlock   

0.1k    

Otlicr  kinds    .... 

815-8 

374-0 

24-5 

7010 

3933 

806 

810-2 

807-8 

9-8 

3»> 
J74 

Totals 

1214-4 

«11,S55 

1127-4 

tio,9et 

Returns  were  received  in  1908  from  622  works  as  aaaio! 
58  in  1907. 

Patents. 

Patint    leather    or    artificial    patent    leather;     Procttt  < 

making    .     G.     R.     de    Slontlord.    Boston,  MaHt 

Assignor  to   The   Hyd-lcather   Mfg.   Co.,   New    Yorl 
U.S.  Pat.  928,235,  July  13,  1909. 
Tins   process  consists  in   preparing  a  solution  of  nitn 
cellulose,    a    solvent,    a    vegetable    oil.    alcohol,    glyc' - 
s])irits  of  turpentine,  and  a  suitable  j)igment  or  dyi 
immersing  the  leather  or  fabric  in  ethyl  acetate,  co;. 
the  surface  of  a  glass  plate  with  one  or  more  layers  of  tii 
said  solution,  unit ing  the  lea  t her  or  fabric  with  the  coatinji 
on  the  glass  plate  by  pressure,  then  drying  the  leather  u 
fabric  while  on  the  glass  plate  and  finally   removing  th 
coated  leather  or  fabric  from  the  glass  plate. — T.  H.  P. 

Leather  from  leather-waste  ;    Process  of  reconstruction  < 

.     A.  Exbrayat  and  il.  Loup.     Fr.  P»t.  397,97: 

Dec.  29,  1908. 
The  waste  leather  is  softened  by  steam  and  then  ininv  r 
for  24  hours  in  ammonia  solution,  i)resscd  to  remov- 
dissolved  tannin,  placed  in  a  weak  soda  solution,  and  i.. 
washed  in  water.     After  this  treatment,  by  beating  wii 
a  hammer  or  imder  a  percussion  press,  the  waste  lc«tlii- 
is  brought  to  its  natural  fibrous  state.     A  further  bat 
of  bleaching  powder  solution  bleaches  and  removes  an 
tannin  which  may  still  remain.     Tlio  substance  is  '' 
washed,  pressed  and  treated  with  a  solution  of  all- 
and  again  pressed.     After  tannage,  which  may  be 
with    any   desired   material,   tho   leather  is  placed 
hydraiilic  press  and  then  glazed.     A  waterproofing  i 
may  then  be  applied  if  desired. — H.  Br. 

Leather-board  ;  Manufacture  of  impermeable .     E.  > 

But?um  and  W.  W.  Carter.  '  Fr.  Pat.  398,199,  Deo.  31 
190S.     l-nder  Int.  Conv.,  Jan.  2.  l'.K)8. 
The  pulp  containing  fibres  of  tanned  hide,  is  neutral 
a  soap  solution  and  a  soluble  salt  of  a  fatty  acid  aii 
and    the    mixture    heated    and    well    stirred    for    abuu 
1    hour.     To   this   mixture,   alum,   aluminium   sulph*'' 
calcium  chloride,  or  eopi)eras  (ferrous  sulphate)  in  »d  '    ' 
which  reacts  with  the  soap,  forming  an  insoluble  pn 
tate  on  the  fibres  of  the  pulp.     The  pulp  is  then  (oiu 
into  sheets  in  the  usual  manner. — H.  Br. 

Glue  and  gelatin  solutions  and  solutioni  of  sails  ;   Fr 

of  purification  of .     G.   B.   M.   Spigno.     Fr. 

397,804,  Dec.  22.  1908.     Lnder  Int.  Conv.,  Dec.  . 
1907. 
This  process  deals  with  the  elimination  of  lime  from  glu 
and  gelatin  solutions,  as  well  as  the  recovery  of  the  •cid 
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rom  solutions  of  salts,  especially  those  employed  in  the 
■annery.  The  glue  or  gelatinsolution  is  treated  with  a  slight 
ixcess  of  dilute  sulphuric  acid  to  decompose  insoluble 
ioaps  and  precipitate  lime  as  calcium  sulphate  ;  barium 
larbonate  is  then  added  to  precipitate  excess  of  sulphuric 
icid,  and  the  solution  is  well  mixed.  After  settling,  the 
olution  is  decanted  or  filtered.  Where  acids  such  as 
ormic,  lactic,  or  acetic  acid  have  been  used  as  solvents 
f  lime  they  may  be  recovered  by  the  above  process. 

— H.  Br. 

Uue ;    Process  and  apparatus  for  makiru/  colourless  , 

and  for  dryinq  aqueous  solutions  of  every  kind.     J.  Leh- 
maiin.     Fr.  Pat.  398,598,  Jan.   IS,   1909. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Asparagus  ;  Two  new  carhohydrales  from .     G.  Tanret. 

Comptes  rend.,   1909,  149,  48—50. 

Asparagus  roots  were  found  to  contain  besides  sucrose 
and  invert  sugar,  two  new  carbohydrates,  asparayose 
and  pseudo-asjmragose.  These  latter  were  isolated  by  a 
series  of  fractional  precipitations  with  baryta  and  alcohol 
from  the  aqueous  extract  of  asparagus  roots,  free  from 
young  shoots.  Asparagose,  (CjHi^O^jn-rH^O  (n=pro- 
bably  15  or  10),  m.pt.  198^— 200°  C,  =[a]D -35-1°  when 


(By  the  use  of  this  apparatus  prolonged  boiUng  of  the 
"elatinous  material  is  obviated,  and  a  colourless  product 
;hu3  obtained.  The  finely-divided  skin  or  other  material 
3  introduced  into  the  hopper,  C,  and  delivered  into  a 
■otatable  vessel.  A,  B,  constructed  of  wire  gauze  and 
:ontaining  a  screw-conveyor,  S,  attached  to  the  cover 
vt  V.  This  vessel  rotates  in  an  outer  drum,  T,  con- 
'/aining  water  heated  by  means  of  steam  introduced  at  v, 
md  the  dissolved  gelatin  passe.s  into  this  vessel  through 
;he  wire  gauze,  whilst  the  extracted  material  is  conveyed 
X)  the  outlet  at  D.  The  gelatinous  solution  is  then 
sassed,  by  way  of  r,  through  the  filter,  F,  and  is  pumped 
nto  the  tank,  R,  where  it  is  freed  from  fat.  Thence 
t  is  delivered  into  the  hopper,  m,  and  falls  on  to  the 
■otating  drying  cyUnder  just  below,  heated  by  steam  intro- 
iuced  at  v',  where  it  is  immediately  dried  into  a  thin  film. 
This  is  detached  by  the  scraper,  c,  and  falls  between 
he  longitudinal  wings  (made  of  wire  gauze)  of  the  rotating 
i:ylinder,  L,  the  drying  being  accelerated  by  a  current 
|)f  air  passing  up  the  chimney,  /.  The  product  falls  in  fine 
iry  flakes  at  n. — C.  A.  M. 

Jlue  solutions  free  from  fat  ;    Process  for  the  manufacture 
'    of .     Actien-Mascliinenbau-Anstalt  vorm.  Venuleth 

und  EUenberger  and  VV.  Schmidt.     Ger.  Pat.  211,574, 

Sept.  25,   1907. 

N  the  preparation  of  glue  solution  from  bones,  by  treat- 
nent  with   steam   under  pressure   in   closed   boilers,   the 

iiolution  produced  is  led  from  the  boilers  into  one  of 
-wo  tall,  fat- separating  vessels,  connected  at  the  bottom 
'y  *  pipe  and  provided  above  with  pipes  for  running  off 
iie  separated  fat.  By  means  of  suitable  pipes  and 
/alves,  the  solution  is  forced  by  means  of  the  steam 
jiressure  in  the  boilers,  first  from  one  of  the  tall  vessels 
I  nto  the  other,  and  then  back  again,  the  separated  fat 
'Jeing  drawn  off  from  one  and  from  the  other  vessel 
Jtemately,  and  the  operations  repeated  until  no  more 
at  separates.  In  order  to  accelerate  the  separation  of 
Me  fat,  the  tall  vessels  are  heated  by  means  of  the  waste 
iteam  from  the  boilers. — A.  S. 

Proofing  of  jute,  hemp,  dc     Fr.  Pat.  398,502.     -See  V. 


anhydrous,  is  tasteless,  and  when  not  completely  de- 
hydrated acquires  a  homy  condition,  as  does  inulin.  It 
was  obtained  by  the  author  in  fine  microscopic  needles. 
It  is  soluble  in  2  parts  of  cold  water,  in  340  jjarts  of 
95  per  cent,  alcohol,  103  of  90  per  cent.,  09  of  80  per 
cent.,  37  of  70  per  cent.,  and  in  10  of  00  per  cent,  alcohol  ; 
it  is  almost  insoluble  in  anhydrous  methyl  alcohol.  It 
has  no  reducing  action  on  Fehling's  solution,  and  gives 
no  coloration  with  iodine.  When  hydrolysed  with 
acetic  acid  it  yields  93  per  cent,  of  Isevulose  and  7  of 
dextrose.  It  is  hydrolysed  with  extreme  slowness  by 
invertase,  and  is  destroyed  slowly  by  yeast  in  presence 
of  a  fermentable  sugar.  It  was  not  found  possible  to 
crystallise  pseudo-asparagose,  which  was  obtained  as 
a  white  sUghtly  hygroscopic  substance,  of  specific 
rotatory  power,  [a]D= 30-3°,  easily  soluble  in  cold  water, 
much  more  soluble  than  asparagose,  in  ethyl  alcohol  of 
different  concentrations,  and  soluble  in  40  i)art.s  of 
anhydrous  methyl  alcohol.  On  hydrolysis  it  yields 
86  per  cent,  of  la^vulose  and  14  of  dextrose.  It  is  hydro- 
lysed slowly  by  invertase.  Both  asparagose^  and  pseudo- 
asparagose  are  present  to  the  ext^-nt  of  0-7  per  cent. 
in  the  juice  of  asparagus  roots.  The  young  shoots  of 
asparagus  used  for  culinary  purposes  do  not  contain 
appreciable  quantities  of  these  new  carl>ohydratc3,  which 
are  also  absent  from  the  red  berries,  although  present  in 
the  green  ones. — A.  S. 
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Carbohydrates    [starch,    glycogen,    dtjctn'nn] ,'    Colorimetric 

method  for  the  df termination  of  moUcuUtr  iccight,i  of . 

//.  (Differentiation  between  primary,  aecondary  and 
tertiary  alcohols).  L.  Wackci.  Bor.,  1909,  42,  2675 — 
2680. 

In   a   previous   pajjcr   (Bcr.,    1908,    41,    2t>U)   the   author 
proposi'd  a  method  for  the  determination  of  the  moU'cnlar 
complexity,  in  terms  of  hexose  groups,  of  earhohvdrates 
and    polysaccharides.     The    method    was    based    on    the 
development  of  a  red  coloration  with  a  strongly  alkaline 
solution     of     phenylhydrazincsulphonic     acid,     and     the 
jntcneity   of   ((»■   colour   was  ascertained   to   bo   constant 
for  equimolecular  concentrations  of  various  carbohydrates. 
This  suggests  that  the  chroniophoric  group  is  a  terminal 
radical,   probably   the   terminal    primary  alcoholic   group 
of  the  chain,  since  the  cyclic  alcohol,  inositol,  does  not 
react.     In  the    present    paper    the    author     deals     more 
particularly  with  starch.     The  colour  standards  employed 
were    prei)ared    from    iV/1000    solutions    of    dextrose    or 
preferably  maltose,  since  it  was  remarked  that  the  mono- 
hexoscs  give  colorations  of  a  slightly  bluer  tone  than  the 
polysaccharides,  the  results  consequently  appearing  5 — 10 
percent,  higher.    Experiments  were  first  conducted  to  prove 
that  the  starch  molecule  is  not  depolymerised  by  the  action 
of    the    sodium    hydroxide    employed.     Ordinary    starch 
gave  numbers  indicating  that  it  is 'equivalent  to  7  hexoso 
groups,    but   since   ordinary    starch   is   a    mixture,    steps 
were  taken  to  fractionate  it  by  repeated  extraction  with 
boiling  water,  at  a  dilution  of  "l  per  1(100.     Each  fraction 
was  preci]iitated  with  alcohol,  dried  and  tested  separately  ; 
the   results  indicated:     (1),    "readily   soluble  granulosc," 
5  hexose  groups;    (2)    "less  readily  soluble  granulosc,"  (i ; 
(3),  "  once  decocted  starch  cellulose."'  7  :    (4).  "  repeatedly 
decocted      starc-h      cellulose,"      8.       Erythrodextrin      and 
aehroodextrin    both    gave    approximately    equal     values, 
viz.,    4    hexose    groups.     Ldverglycogeii    from    different 
-sources  showed  a  molecular  complex  of  10    hexose  groups. 
For  the  diflei-entiation    between  primary  and  other  types 
of  alcohols,  A/WO  solutions  of  the  alcohols  and   typical 
standards  arc  prejjared,  and  either  10  or  20  c.c.  of  each  arc 
placed  in  cylinders  and  diluted  to   100  c.e.     A  quantity 
of  p-phenylhydrazinesulphonic  acid  is  then  weighed  out, 
corresponding  to  0-4  grm.  per  test,  and  is  dissolved    in    | 
sufficient  water,  with  a  little  sodium  hydroxide,  to  make 
a  solution  containing  ()-4  grm.  per  1  c!c.     Each  cylinder    * 
receives  1  c.c.  of  the  freshly  prepared  solution,  and  then 
25  c.e.   of  a  33  per  cent,   solution  of  sodium   hydroxide 
are   added   to   each.     The   contents   of  the  cylinders   arc 
stirred    every    15    minutes   during   the    first   2—3    hours, 
and  the  colours  are  best  observed  after  7 — 8  hours.     If 
the  colours  arc  required  to  keep  for  several  days.  30  c.e.    , 
of  33  per  cent,  sodium  hydroxide  should  be  added  after 
the   estimation   has   been   made.     In   the   case   of   carbo- 
hydrates   a    concentration    of    A'   2000    gives    the     best 
conditions  for  comparison.     Primary  alcohols  treated  in 
the  above  manner  yield  an  intense  red  coloration.  «hilst 
secondary   and   tertiary  alcohols  show  little  more  colour 
than  a  blank,  which  should  always  be  made  up  with  water 
under     similar     conditions.     Primary,     secondary      and 
tertiary  amines  also  give  the  same  colour  reaction",  whilst 
amino-acids.    such    as    glycocoll,    give    a    Bordeaux-red    i 
coloration. — J.  F.  B. 

Colloidal  starch  ;    Solubilisation  of  under  the  action 

of    alkalis.     E.    Fouard.     Bull.    Soc.    Chim.,    1909     5 
828—834.  '      ' 

Experiments  were  performed  on   a   perfect   solution   of 
soluble  starch,  containing  25-79  grms.  of  starch  per  litre    i 
and  perfectly  neutral  (see  this  J.,  1909.  4.13).     Twenty  c.c.    I 
of  this  solution  were  treated  in  each  case  with  5  c!c.  of    I 
potassium    hydroxide   .solution    of    varying   strengths   and 
the  mixture  pourcil  dro])  Ijy  drop  into"2.10  c.c.  of  absolute 
alcohol.      By   this   means  the  starch   was  all  precipitated 
together  with  a  quantity  of  alkali   which   was  constant 
for  a  given  strength  of  the  potassium  hydroxide  solution! 
if  the  whole  was  allowed  to  stand    for"  some  time.     By    ' 
determining  the  amount  of  alkali  left  in  tho  liquid,  the    '■ 
amount   which   was  adsorbed   by   tho   starch   was  found. 
The    determinations    were    made    by    chemical    methods 
where    the    concentrations    were    largo ;     the    very    low- 


Concentrations  were  determined  by  measurements  of  t 
electrical  conductivity  of  the  solutions.  It  was  foui 
that  if  the  amount  of  total  alkali  used,  was  com)>ared  wi 
tho  amount  adsorbed,  a  typical  adsorption  curve  (hvpt 
bolie)  was  obtained.  A  similar  curve  was  obtam 
when  the  jwrfect  starch  solution  was  replaced  by  a  colloid 
solution,  but  in  this  case  the  proportion  adsorbed  u 
less.  The  author  comes  to  the  eonelusion  that  no  tr 
chemical  combination  takes  place  and  that  the  etan 
exhibits  no  acid  functions.  Solutions  ot  ammonia  ai 
of  piperidine  are  adsorbed  to  a  much  lesser  extent  th( 
pota.ssium  hydroxide,  by  the  soluble  starch  under  tl 
same  conditions.  The  author  concludes  that  the  actic 
is  essentially  ionic.  Tho  electrical  conductivities  of  tl 
liquids  before  precipitation  with  alcohol  were  also  examim 
and  compared  with  those  of  the  alkali  .solutions  alon 
In  every  case  the  ijresence  of  jwrfectly  soluble  starch  i 
solution  lowered  the  conductivity  of  the  liquid,  but 
a  much  lesser  extent  in  tho  case  of  ammonia  and  of  pijxr 
dine  than  when  jiotassium  hydroxide  solution  was  use. 
showing,  according  to  the  author,  that  the  association, 
starch  with  the  metallic  ions  takes  iilace  before  coaei 
lation.— E.  F. 

Starch  ;    Colorations  of  colloidal  and  of  completely  tolul 

teith  a  solution  of  iodine  in  pola.isium  iodide.    } 

Castoro.     Gaz.  chim.  ital.,  1909,  39,  I.,  ()03— <K)7. 
Bv  heating  chick-pea  starch  with  2   per  cent,   sulphur 
acid  for  5  hours  on  the  water-batli.  and  filtering,  a  pseudi 
solution  is  obtained,  from  which  absolute  alcohol  ijrcci|. 
tates    white    flocks   of   ordinary   soluble   stareh.     Thi« 
separated    into    two    portions    on    treatment    with    wate 
The    in.solublo    ])ortion    gives    a    blue-violet    colour   wit 
iodine   solution   and   corresponds   to   the   amylopeciir   - 
JIa<|uenne  and  Roux  (see  Gatin-Gruz.ewska.  this  J.,  ' 
415).     The  other  forms  a  pseudo-solution  which  gi\. 
intense    blue    with    iodine.     On   dialysis,    this   portioi,  , 
further   divided   into   a   colloidal   fraction   giving  a  blu 
colour  with  iodine  and  corresponding  to  amylose  (loc.  cil. 
and  a  perfectly  soluble  portion  giving  a  violet  coh)ur  wit 
iodine.     By   heating   a   5   per  cent,    potato   stareh   p»«t 
with  0-1  per  cent,  of  sulphuric  acid  for  about  1  hour,  an 
filtering,  a  clear  mobile  liquid  is  obtained  which  is  coloui. 
blue,  with  blue-green  reflex,  by  iodine,  and  shows  dial  ■ 
the  "  Tyndall  phenomenon."     On  dialysis,  the  difli. 
fraction  also  gives  a   blue  colour  with"  iodine  and  - 
much  less  sharply  the  "Tyndall  phenomenon";  on  stai 
it  becomes  opalescent.      If  the  stareh  paste  be  heated  u  , 
1  per  cent,  of  sulphuric  acid,  the  resulting  pseudo-solutio 
filters    much    more    readily.     Tho    clear    mobile    filtrai 
shows  distinctly  the  "  Tyndall  phenomenon  "  and  with  iodin 
gives  a  blue  colour,  with  blue-violet  reflex.     On  dialvs 
of    this    pseudo-solution,    the    diffusible    ])nrtion    givci 
violet  coloration   with   iodine.     The  ili(Ten-nt   coloratior 
of  starch  solutions  with  iodine  arc  thus  due  to  difTem  ■ 
in  the  size  of  the  particles  in  solution  or   p.scudo-solu' 
Analogous  diflerenees  are  shown  bv  colloidal  gold  solui; 
(See  also  Fouard,   this  J.,   1907,"  832  ;     1908,  238,  i* 
1215.)— A.  S. 

Constitution  of  perseulose.     Bertrand.     See  XXI\' 

Cereal    products.     J.    H.    Quine.     See  XVIII.^. 

Oxydases.     O.  Dony-Henault.     See  XXIV. 

Patents. 

Sugar-house    and    distillery ;     Process    for    charging   W 

diffusers    u.ied    in    the    .     L.    A.     LainU-rt.     Fin 

Addition,   dated    Mar.    23,    1908.   to   Fr.    Pal.   39fi,62> 
Jan.  31.   1908  (this  .1.,  1909,  (il7). 
(Xaim    is    made    for    the    application    of    the   proviousl, 
described  process  to  a  circular  diffusion  battery. — L.  E. 

Saturation  contrivances  for  automatic  diffusion,  irAicA,  b 
effecting  cirb'^nitatian  in  the  withdrawal  cock,  climimite 
the  salurators.  C.  E.  Vallcrv.  Fi.  Pat.  397,752,  JUi.  I 
1908. 

The  liquid  and  compressed  gas  are  contained  in  a  tm« 
from  which  the  liquid  passes  downwards  through  a  writ 
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jif  perforated,  silvered  copper  discs.  These  discs  are 
Arranged  one  above  another,  the  perforations  of  one  disc 
iiot  being  directly  above  those  of  the  next.  The  discs 
Inay  be  situated  in  the  upper  part  of  the  withdrawal 
ock  or  elsewhere.  The  compressed  gas  from  the  vessel 
■nay  be  brought  into  contact  with  the  liquid  passing 
'hrough  the  perforated  discs,  by  a  silvered  copper  tube 
lassing  downwards  from  the  vessel  through  the  centres 
i  the  discs  :  the  tube  is  provided  with  perforations,  so 
ilaced,  that  the  compresed  gas  passes  into  the  spaces 
letween  the  discs,  and  saturates  the  liquid. — L.  E. 

lugar ;    Process  for  working  rip  residues  from  the  manu- 

fadure  of  cane  .     A.  Wynberg.     Fr.  Pat.  397,843,- 

;  Dec.  24,  1908. 

fiLTEK  press  or  other  residues  are  reduced  to  small 
liieces,  dried,  and  treated  with  a  suitable  solvent,  such 
U  ether,  alcohol,  carbon  bisulphide,  carbon  tetrachloride, 
lienzine.  etc.,  whereby  wax,  or  fatty  substances,  are 
i.issolved,  and  a  residue  is  left  from  which  the  sugar  is 
{xtracted  with  water.  The  colour  of  the  wax  left  on 
iemoving  the  solvent,  varies  from  greenish-yellow  to 
blackish-brown.  The  wax  is  refined  and  bleached  by 
;reatment  with  nascent  chlorine,  or  with  a  substance  such 
h  fuller's  earth,  or  by  successive  treatment  with  both  these 
jgents.  The  wax  may  be  separated  into  a  soft,  palc- 
'oloured,  saponifiable  wax,  and  a  hard,  darker-coloured, 

on-saponifiable  wax,  by  suitable  means,  e.g.,  by  crystal- 

sation  from  benzine. — L.  E. 

acchariiie   liquids  ;    Proce-'^s  for   purifyituj   [sugar]   juices 

and  other by  hydrofluosilicic  acid  and  soluble  double 

j  fluorides.  L.  Riviere.  Fr.  Pat.  398,063,  Dec.  5,  1908. 
',  Under  Int.  Conv.,  Dec.  7,  1907.  (See  also  this  J.,  1907. 
■  936;    1908,  584.  702,  869,  1076.) 

JIFFUSION  or  expressed  juice,  or  other  saccharine  liquid, 
,  treated  with  hydrofluosilicic  acid,  or  with  one  or  more 
'iluble  tiuogilicates,  in  the  state  of  crystallised  salts 
breferably  zinc  or  magnesium  fluosilicate  or  both),  or 
Hth  hydrofluosilicic  acid  and  a  metallic  oxido  or  carbonate. 
lOtash,  soda,  and  other  bases  are  thrown  down,  and  the 
jelatinous  precipitate  also  carries  down  suspended  matter  ; 
li  certain  cases,  insoluble  compounds  are  formed  between 
lie  acids  combined  as  salts  in  the  saccharine  liquid  and  the 
ases  of  the  soluble  fluosilicates.  By  this  preliminary 
urification,  the  diffusion  juice  is  rendered  less  liable  to 
Iteration  ;  it  is  then  worked  up  in  the  ordinary  way,  and. 
i  a  result  of  the  preliminary  treatment,  the  proportion  of 
'lolasses  is  reduced  to  a  minimum.  The  following  pro- 
:!39e3  for  making  hydrofluosilicic  acid  and  fluosiUcates  are 
I  so  claimed  :  X.  Decomposition  of  alkali  fluosilicates  by 
lidium  biiiulphate.  B.  Decomposition  of  native  or  [ 
Irecipitated  calcium  fluoride  by  sodium  bisulphate,  con- 
ijrsion  of  the  hydrofluoric  acid  thus  formed  into  hydro- 
.losihcic  acid  by  addition  of  silica  and  finally  into  soluble 
uosilicates  by  digesting  metallic  oxides  or  carbonates 
I  the  hydrofluosilicic  acid. — L.  E. 


XVU.— BREWING,    WINES,    SPIRITS,    &c. 

east  juice  ;  The  role  of  the  enzymes  in .     E.  Buchner 

and  H.  Haehn.     Biochem.  Zeits.,  1909,  19,  191—218. 

SESH  yeast  juice  rapidly  loses  its  power  of  fermenting 

gar  when  kept.     This  has  been  ascribed  to  the  influence 

the  endotryptase  which  has  been  shown  to  be  present  in 

e  juice,  but  it  is  unlikely  that  two  enzymes  present  in  a 

U  should  be  mutually  inimical.    Harden  and  Young  (this 

,  1908,  824)  have  shown  that  for  fermentation  to  occur 

th  zymase,   the   presence   of   a  so. called   co-enzyme  is 

cessary.      Yea.st    juice    can     be    divided     by    dialysis 

by   filtration   through   a   gelatin   filter  into   a   residue 

jd  a  filtrate,   both  separately  inactive,   but  when  con- 

l.ned  capable  of  producing  fermentation.      The  inactive 

liidiie    can    also    be    activated    by    addition    of     boiled 

ast  juice,  which   is    similarly   able    to    revive    a   juice 

lich    has    lost    its    fermentative    power    by    continued 

'tion    on    sugar.      The    co-enzyme    appears    to    be    an 

?amc     phosphoric     acid     compound     not     precipitablc 


by  magnesia  mixture,  and  destroyed  by  ignition  ,or  by 
lipase  ;  lecithin  produces  results  similar  in  many  respects 
to  those  yielded  by  the  boiled  juice.  The  authors  show 
that  the  revivification  of  a  yeast  juice  by  boiled  juice  is 
not  without  limits.  If  the  addition  is  made  three  days  after 
the  beginning  of  fermentation,  the  gas  generated  is  always 
in  notable  amount,  but  if  added  only  a  day  later,  the  juice 
often  produces  little  or  no  effect.  This  is  due  to  the  fact 
that  the  co-enzyme  originally  present  having  been 
destroyed,  its  protective  action  is  removed  and  the 
endotryptase  destroys  the  enzyme,  which  in  consequence 
cannot  be  revivified  by  further  additions  of  boiled  juice. 
Yeast  juice  stored  at  22^  C.  without  sugar,  loses  its  power  of 
being  revivified  by  boiled  juice  much  earlier  than  if  sugar 
had  been  present,  which  shows  that  the  reduction  of  power 
occurring  in  the  juice  from  day  to  day  is  not  connected 
with  the  fermentation  it  may  have  produced.  By 
studying  the  influence  of  additions  of  glycerin,  disodium 
phosphate,  and  potassium  carbonate,  it  has  been  sought 
to  decide  whether  the  co-enzyme  really  does  disappear 
as  the  fermentative  power  of  the  juice  decreases.  In 
agreement  with  the  old  observations  of  Wittich  and 
Hiifner  on  the  preservation  ot  enzymes,  addition  of  glycerin 
was  found  to  maintain  the  activity  of  stored  juice  tor  one 
or  two  days,  after  which  it  could  be  further  stimulated  by 
addition  of  boiled  juice.  Addition  of  .'j  per  cent,  of 
disodium  phosjDhate  acted  very  beneficially  in  maintaining, 
or  regenerating,  the  fermentative  power,  apparently  pro- 
tecting the  zymase  from  the  action  of  the  endotryptase 
by  its  sHght  alkahnity  and  also  restraining  the  destruction 
of  the  co-enzyme  by  its  phosphoric  acid  content.  Potassium 
carbonate,  in  2-5  per  cent,  strength,  protects  the  zymase, 
so  that  revivification  of  a  juice  preserved  with  it,  is  always 
very  marked,  but  it  destroys  the  co-enzyme.  Buchner 
and  Klatte  (Biochem.  Zeits.,  1908,  8,  533  ;  and  this  J.. 
1908,  515),  showed  that  a  juice  could  be  kept  active  for 
two  or  three  weeks  by  repeated  additions  of  sugar  and 
boiled  juice  ;  the  authors  now  show  that  a  similar  result 
can  be  obtained  by  repeated  addition  of  boiled  juice  only. 
It  thus  appears  that  the  co-enzyme  shields  the  zymase 
from  the  action  of  the  proteolytic  enzyme,  but  is  itself 
destroyed  by  some  other  agency,  as  digestion  with  trypsin 
does  not  destroy  the  revivifying  action  of  a  boiled  juice. 
On  the  other  hand,  the  power  of  the  boiled  juice  is  much 
reduced  by  the  action  of  hpase,  by  standing  with  2-5  per 
cent,  potassium  carbonate  solution,  and  even  by  repeatedly 
boiling,  all  of  which  agrees  with  the  assumption  that  the 
active  substance  is  a  readily  hydrolysable  organic  phos- 
phoric acid  ester,  and,  as  it  can  be  readily  precipitated 
from  a  boiled  juice  by  alcohol,  endeavours  will  be  made  to 
isolate  such  a  compound. — R.  L.  S. 

To-p- fermentation    systeins ;      Technical    and    commercial 

points  of  [German] .     F.  Schonfeld.   Woch.  f.  Brau., 

1909,  26,  352—353. 

I>'  Germany  two  systems  are  in  vogue  in  the  top-fermen- 
tation breweries  :  the  tun  system  and  the  cask  system. 
The  tun  system  affords  a  better  working  up  of  the  yeast 
and  a  more  complete  purging  of  the  beer  ;  the  latter  clears 
more  rapidly,  leaves  less  deposit,  and  suffers  less  waste. 
In  the  cask  system  the  yeast  tends  to  fall  back  again 
when  it  works  up  to  the  top  cf  the  cask,  and  more  remains 
in  the  beer  to  be  separated  by  sedimentation,  causing 
greater  loss  in  racking.  The  smaller  the  casks  the  greater 
is  the  waste,  and  the  cleansing  of  the  beer  is  made  more 
difficult  by  the  necessity  of  frequently  filling  up  the  cask 
with  beer  already  cleansed,  in  order  that  the  yeast  may 
work  its  way  out  of  the  bung  hole.  Tun  fermentation  can 
be  carried  out  at  a  lower  temperature  than  cask  fermen- 
tation, since  the  resistance  offered  by  the  walls  of  the  cask 
cannot  be  overcome  at  low  temperatures.  The  t.xygen- 
requirements  of  the  yeast  are  not  fully  satisfied  by  the  air 
entering  the  narrow  bung-hole  ;  the  fermentation  there- 
fore tends  to  be  sluggish  and  the  crop  of  yeast  a  poor  one. 
Besides  providing  for  a  high  fermentation  temperature 
in  cask  fermentation,  it  is  also  desirable  to  give  a  powerful 
aeration  before  fermentation  sets  in.  This  is  best  done  by 
pitching  the  yeast  in  a  tun  and  racking  over  into  casks 
only  shortlv  before  the  yeast  begins  to  wt)rk  up;  the- 
operation  of  racking  ai'ratcs  the  beer.     Other  conditions 
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being  p<|ual,  attenuation  tends  to  go  further  in 
cask  fi-rmcntation,  than  in  tun  fermentation. 
In  tun  fermentation  it  is  possible  to  fractionate  the 
yeasts  of  different  fermentative  capacities  and  physio- 
logical quahties.  whereas  this  is  impossible  in  cask  fer- 
mentation, the  whole  mixture  of  nil  kinds  of  yeasts  in 
all  stages  of  maturity  being  expclletl  bodily  together 
with  the  beer.  In  certain  small  breweries  with  irregular 
turn-over,  the  cask  system  may  be  advantageous,  provided 
the  casks  are  lacquered  internally  and  fitted  with  some 
arrangement  for  catching  the  yeast  at  the  bung-hole. 
In  the  case  of  certain  beers.  e.(j.,  Berlin  "  Weissbicr,"  it  is 
absolutely  essential  to  use  the  tun  system,  because  these 
throw  up  a  sticky  scum  of  impurities,  which  must  be 
removed  by  skimming. — J.  F.  B. 

Fermenlation  ;   Pure 6^  a  rontinuous  process  in  closed 

sleel    lavks.     P.    Martens.     Z.    ges.    Brauw.,    1<I09,    32, 
372—373. 

In  the  "  Yeasting  Forward  System,"  recently  introduced 
in  America,  the  fermenting  vessels  consist  of  closed  steel 
tanks,  which  are  best  of  such  size  that  one  is  capable 
of  holding  the  whole  of  a  brew.  ITie  sterile  wort  is  run 
into  the  first  of  these  tanks,  in  which  it  is  pitched  with 
ft  considerable  quantity  of  yeast.  While  the  wort  is 
running  in,  it  is  aerated  by  means  of  an  aerating  cock, 
this  aeration  being  repeated  the  next  day.  Wlien  the 
first  head  has  formed  on  the  wort — this  occupies  about 
24  hours — the  tank  is  connected  by  means  of  a  hose 
writh  the  second  tank,  into  which  one-half  of  the  fer- 
menting wort  is  allowed  to  pass.  Tlie  second  brew  is 
then  divided  equally  between  these  two  tanks,  the  contents 
of  the  first  being  allowed  to  ferment  to  an  end.  On  the 
next  dav,  one-half  of  the  contents  of  the  second  tank 
is  intro<luccd  into  a  third  tank,  and  so  on.  While  the 
head  is  forming  and  for  one  day  after  it  has  formed, 
a  three-way  cock  at  the  up)ier  part  of  the  tank  is  so 
arranged  that  the  carbon  dioxide  passes  into  the  air. 
But  when  all  the  air  has  been  displaced  from  the  t,T.nk, 
the  carbon  dioxide  is  drawn  off.  comprcs.scd  and  used  for 
carbonatation.  During  the  whole  fermentation,  however, 
care  is  taken  that  a  slight  excess  pressure  prevails  in  the 
fermenting  ves.sel.  On  the  last  day  of  the  fermentation, 
a  current  of  air  is  passed  over  the  surface  of  the  beer,  the 
effect  of  this  being  that  the  yeast  settles  rapidly  and 
cDr.ipactly  to  the  bottom  of  the  vessel.  This  .system  is 
rapid,  keeps  the  yeast  almost  pure  and  admits  of  the  use 
of  fermenting  vessels  of  almost  any  size.  Further,  it 
effects  a  saving  in  labour. — T.  H.  P. 

Stouls  ;     The  presence  of  yeasis  which  produce  secondary 

jermentation  in  English  and  German .      F.  Schonfeld 

and  J.  Dehnicke.     Woch.  f.  Brau.,  1909.  26,  365—368. 
377—379. 

The  authors  have  examined  a  nuhiber  of  English  and 
German  bottled  stouts  and  confirm  the  statements  of 
van  I-aer,  Claussen,  and  others,  that  English  stout 
contains  largo  numbers  of  secondary-fermentation  yeasts 
which,  when  added  to  dark  beers,  produce  a  characteristic 
taste  and  o<iour  of  stout  in  the  same.  On  the  other  hand, 
these  yeasts  were  not  found  in  German  .stouts,  although 
other  wild  yeasts  were  found  which  to  some  extent  gave 
a  characteristic  taste  to  the  beverage.  It  ap^iears  that, 
whilst  certain  of  the  Torula  sjjccies  produce  the  best  stout! 
other  "  wild  "  yeasts  are  capable  of  forming  aromatic  sub. 
stances,  though  to  a  less  extent  than  the  former. — W.  P.  S. 

Yeast  after  jermentation  ;     The  life  of .     E.  Kayser 

and  A.  Gemolon.     Comptcs  rend.,  1909,  149,  152—155. 

In  the  preparation  of  fermented  beverages  the  yeast  is 
not  to  be  regarded  merely  as  an  agent  for  producing 
alcohol,  intracellular  reactions  also  intervene,  resulting 
from  the  complex  vital  activities  of  the  cells,  which 
reactions  may  continue  after  the  complete  disappearance 
of  the  sugar.  For  instance,  in  practice,  certain  white 
wines  which  clarify  badly  may  bo  treated  successfully 
by  leaving  them  in  contact  with  coarse  lees  from  December 
until  the  spring.  The  authors  have  previously  shown 
that  prolonged  contact  with  the  lees  is  accompanied  by 


phenomena  of  oxidation,  attributable  to  the  yeast  and 
depending  on  the  degree  of  airation.  They  have  now- 
studied  the  influence  of  temperature,  variety  of  yeast, 
life-history  and  nitrogenous  nutrition  of  the  yeast  on 
the  phenomena  previously  ob.scrved.  They  have  worked 
with  sterile,  filtered  wines,  and  yeast  previously  cultivated 
under  aseptic  conditions,  the  observations  extending  over 
a  period  of  six  months.  In  all  cases  a  disappearance  of 
alcohol  was  recorded  ipiite  apart  from  that  duo  to  cvapor*. 
tion,  and  particularly  large  when  free  a«cess  of  air  was 
allowed.  It  is  definitely  established  that  the  yeast  is 
capable  of  attacking  the  alcohol  after  fermentation.  In 
some  cases  the  production  of  aldehyde  is  remarkably 
large,  this  reaction  l>eing  even  capable  of  taking  place  at 
temperatures  near  0°  C  The  previous  history  of  the 
yeast  and  its  nitrogenous  nutrition  play  an  imporlant 
part  in  its  activity  after  fermentation.  The  total  aciditv 
of  the  wine  also  decreases  owing  to  the  drstrnction  of 
the  fixed  acids,  and  since  this  happens  without  cxjiosure 
to  air,  it  must  be  concluded  that  these  acids  are  assimilable 
by  yeast  in  absence  of  sugar.  The  changes  in  the  furfural- 
content  suggest  that  the  yeast  plays  a  part  in  its  formation, 
probably  as  the  result  of  nitrogenous  metabolism.  Tho 
ethers  and  higher  alcohols  undergo  very  little  chai 
The  difference  between  the  ordinary  yeasts  and 
definitely  alcohol-consuming  yeasts  is  only  one  of  deKU.i. 

^T.  F.B.    , 

Ciders;     Action  of  nllratiolet   rays  on  fermenting . 

Maurain    and    WarcoUicr.     Comptes  rend.,    1909,   149 
1. 5.5- 156 

The  authors  have  observed  that  exposure  to  the  ultra- 
violet  rays  is  capable  of  arresting  the  fermentation  o) 
cider.  The  cider  itself  absorbs  the  rays  very  largely, 
and  in  order  to  arrest  the  fermentation,  it  is  nccessani 
to  make  the  exposure  in  very  thin  layers,  or  else  to  dilute 
the  cider  considerably,  'i'hc  source  of  the  rays  uied, 
was  a  mercury-vapour  lamp  of  quartz  and  the  specimeiu 
were  exposed  in  tjuartz  cells.  When  the  cider  was 
exposed  in  layers  of  about  0-25  mm.,  a  time  of  exposure 
of  about  3  minutes  was  sufficient  to  arrest  fermentation  ; 
in  layers  of  I  mm.  in  thickness,  the  ab.sorption  of  the 
rays  by  the  liquid  was  sufficiently  great  to  prevent  then 
action  on  the  yeast  furthest  removed  from  the  source  ol 
light.  With  cider  diluted  20  times  with  water,  an 
exposure  of  1 — 2  minutes  was  sufficient  to  arrest  fermen- 
tation in  layers  1-75  mm.  thick.— J.  F.  B. 

Jamaica    rum  ;    StudieJ*    of   fermentations   in   manufaciurt 

of .     S.  F.  Ashby.    Int  Sugar  J.,  1909,  11,  243—251, 

300—307. 
Two  types  of  yeast — budding  yeasts  and  fission  yeasts- 
can  be  isolated  from  rum  washes.     The  budding  yr.  • 
ferment    more  rapidly   than  the   fis.sion   yeasts,   but   ■ 
are   far  more  sensitive   to  acids.     Of   the   three  comi. 
distillery  acids,  lactic  acid  is  the  least  inhibitive,  aoetu 
acid  is  more  so,  and  butyric  acid  is  decidedly   poisonouj. 
Budding    yeasts,    on    account    of    their   greater   activity 
may  predominate  in  liquids  of  low  acidity,  but  the  fiftsioti 
yeasts    arc    practically    always    the    fermentation   aj.'    ' 
in    ordimiry    sugar-estate    washes,    which    are    gen<" 
too  acid  for  the  former  ty|X?.     Some  of  the  fission  vl.. 
possess    bottom-fermentation    characters,    whilst    others 
are    top-fermentation    yeasts.     None    of    these    yeasto  it 
capable   of   developing   the   flavour   of   rum   on   its  own 
account,  the  flavouring  ethers  (esters)  being  produced  b> 
the  long  contact  of  the  alcohol  with  the  acids  of  the  »..  ' 
but  the  top  fermentation  yeast,  owing  to  its  slower  a<  ■ 
prolongs    this   contact   and   thus   favours   the   produ' 
of  ethers  (esters)  and  gives  a  better  mm.     The  boi 
yeast  is  a  more  rapid  worker  than  the  top  yca.st,  gn 
an  advantage  of  2 — 3  days  in  the  fermentation  perimi , 
it  gives  a  rapid  and  uniform  main  fermentation,  but  the 
wash    "  (lies  "   slowly.     Tlie   top  jTast   shows  a  unif' 
fermentation   throughout,   lasting  for   7 — 9  daj-s,  dir 
which  16 — 18  |)er  cent,  of  proof  spirit  is  pro<Iuced.     Wa 
containing  up  to  10  per  cent,  of  sugar  may  be  fcrmci 
in  a  reasonaole  time  ;    stronger  washes  are  unccnnonn 
owing  to   sluggish  fermentations.     The   yeasts  attenual* 
about  equally,  but  the  bottom  yeast  gives  a  better  yield 
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alcohol,  because  the  yeast-orop  is  less.  Owing  to  the 
iposure  of  the  top-fermentation  yeast  to  the  air,  it 
•oduces  a  far  larger  crop,  and  more  sugar  is  consumed 
:  the  work  of  reproduction.  The  top-fermentation  yeast 
lives  less  unfermentcd  sugar  in  the  wash.  The  bottom 
liast  is  capable  of  producing  2.5  per  cent,  of  proof  spirit 
I  presence  of  an  excess  of  sugar,  as  against  23  per  cent. 
r  the  top  yeast;  it  also  shows  the  injurious  effect  of 
cohol  at  a  higher  concentration  than  the  top  yeast, 
iz.,  18  per  cent,  of  proof  spirit,  as  against  16  per  cent, 
jidications  were  obtained  to  the  effect  that  the  bottom 
jiast  is  probably  unstable  in  type,  and  when  kept  in 
[•esence  of  fermented  wash,  is  liable  to  change  over  to 
jie  top-fermentation  type.  When  molasses  is  stored  for 
ime  weeks,  it  is  Hable  to  undergo  spontaneous  fermenta- 
pn  and  a  serious  loss  of  sugar  is  Uable  to  occur, 
jie  author  has  isolated  the  active  agent  of  this  fermentation 
I  the  form  of  a  Torula,  which  is  capable  of  fermenting 
jily  the  invert  sugar  of  strong  molasses.  Its  activity 
{best  checked  by  liming  the  molasses  at  the  rate  of  6  lb. 
r  100  gallons,  the  lime  being  added  in  the  form  of  a 
ilk  with  a  minimum  quantity  of  water.  The  author 
.s  also  studied  the  "  fruit  ether  "  yeast  of  molasses  ; 
■is  works  very  slow!}',  washes  set  up  with  it  fermenting 
jr  periods  of  up  to  27  days.  The  yeast  apparently 
loduces  both  alcohol  and  acetic  acid,  but  the  increase 
I  acid  is  low  ;  the  esterification.  therefore,  is  probably 
close  relation  with  the  vital  activity  of  the  yeast. 

—J.  F.  B. 

•tzi/me.s  and  anti-enzymes.     Vandevcldo.     See  XVIII.4. 

Disinfectant,    "  Keramyi."     Prior.     See    XVIIIC 

Oxydases.     0.  Dony-Henault.     See  XXIV. 

Patents. 

iKwaes " ;     Process    for    the    production    of    .     A. 

iEieenberg,  St.  Petersburg.  Eng.  Pat.  20,978.  Oct.  5, 
1908. 

|mash  is  prepared  at  a  temperature  of  from  45°  to  70°  C. 
Iim  malted  barley  or  rye,  or  from  potato  starch  to  which 
'out  10  per  cent,  of  malt  has  been  added.  When 
.mplete  inversion  of  the  starch  has  taken  place,  the 
jish  is  strained,  boiled,  cooled,  and  allowed  to  settle, 
je  liquid  is  then  drawn  off.  fermented  by  the  addition  of 
jltivated  yeast,  and,  when  the  desired  quantity  of 
j-ohol  has  been  produced,  the  yeast  cells  are  removed 
I  suitable  means.  The  liquid  is  next  inoculated  with 
i;anisms  which  produce  lactic  acid  fermentation,  and 
finally  filtered  into  receptacles  containing  proportionate 
antities  of  sugar  syrup  or  honey  and  spice. — W.  P.  S. 

nnentation ;     Apparatus   for   and   decantation   of 

\fparkling  wines  under  pressure.  E.  Charmat,  Paris. 
'U.S.  Pat.  927,944,  July  13,  1909.  ! 

combination  with  apparatus  for  bottling  effervescent 
uids,  an  apparatus  is  arranged  adapted  to  maintain 
liform  gaseous  pressure,  comprising  fermentation 
:eptacles,  a  pasteurising  apparatus,  cooling  and  decanting 
jparatus,  a  source  of  carbon  dioxide  or  other  inert  gas, 
'dosing  "  apparatus,  a  storage  receptacle  and  a  system 
^pipes  arranged  and  combined  to  serve  for  the  circulation 
^the  wine  through  the  .apparatus  and  the  inter-connection 
^  the  parts  under  gas  pressure  for  the  purpose  of  main- 
jning  the  same  uniform  throughout  the  apparatus  ; 
^ystem  of  pipes  for  the  circulation  of  steam  for  pasteur- 
igarxlfor  cleansing  the  interior  of  the  vessels  and  pipes, 
i  a  system  of  pipes  for  the  circulation  of  a  refrigerating 
)dium  through  the  cooling  and  decanting  apparatus, 
1  an  air  inlet  filter,  the  whole  so  combined  that  the 
mentation  receptacles  are  in  communication  with  the 
«r  atmosphere  through  the  filter,  whilst  the  remainder 
the  apparatus  is  in  a  closed  cycle  adapted  to  maintain 
effervescent  liquid  under  uniform  gas  pressure 
"Ughout.— T.  H.  P. 


Vinegar  ;   Proce-fs  of  making .     W.  Antoni,  Lodi,  Cal. 

U.S.  Pat.  928,578,  July  20,  1909. 
Wine,  eider,  or  the  hke  is  subjected  to  partial  distillation, 
at  the  ordinary  or  diminished  pressure,  the  distillate 
being  acetified  by  the  quick  process  and  the  residue  by 
the  action  of  an  acetified  distillate.  The  two  acetified 
liquids  are  then  mixed. — T.  H.  P. 


XVIII.— FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    &    DISINFECTANTS. 

j  (.4.)— FOODS. 

Nitrogen-free   extractive   matter  in  fodders  and  foodMuffs, 
J.  Konig  and  W.  Sutthoff.     Landw.  Vers.-Stat.,  1909, 
70,  343—403.     Chem.  Zentr.,  1909,  2,  304—305. 
;    The    nitrogen-free    extractive    matter    of    fodders    and 
foodstuffs    comprises    carbohydrates    of    different    kinds, 
acids,    colouring    matters,    bitter    principles,    pectin    sub- 
stances,   and    methylated    and    acetylated    compounds. 
Methods  are  available  for  the  quantitative  determination 
of  the  acids,  the  carbohydrates  soluble  in  cold  water,  the 
pentosans   together   with   the    hcmicelluloses    soluble    iu 
dilute  acids,  and  the  cellulose,  together  with  the  accom- 
panying cutin.     The  different  methods  which  have  been 
proposed   for   the   determination   of   starch   yield    widely 
varying  results.     Mayrhoffer's  direct  method  is  probably 
the   most   accurate,   but  is   not   always   applicable.     The 
inversion  process,  based  on  the^use  of  steam  under  pressure, 
or  of  dilute  acids,  and  determination  of  the  sugar  produced 
(allowance    being    made    for    the    pentoses    also    formed) 
yields  more  accurate  results  than  the  fermentation  process. 
Lintner's   polarisation    process   yields   good    results   even 
with  materials  poor  in  starch.     The  nitrogen-free  extractive 
matter    also    contains    not    inconsiderable    quantities    of 
substances   which  cannot   at  present  be  determined  and 
the   nature   of   which   is   unknown,   although   from    their ' 
high  carbon  content,  they  may  probably  be  grouped  with 
the   "  hgnins."     These   substances   with   a  higher  carbon, 
content  than  carbohydrates  behave  in  a  similar  manner  to. 
the    hcmicelluloses.     They    are   insoluble   in    cold    water, 
but   partially   dissolve    when    treated    with    steam    under 
pressure,  or  with  dilute  acids,  e.g.,  the  glycerin-sulphuric 
acid  reagent  of  Konig.     The  portion  soluble  in  water  under 
pressure  has  a  lower  carbon-content  than  that  soluble  in 
glycerin-sulphuric  acid,  the  carbon  content  of  the  latter 
portion  being     shghtly  higher  than  that  of  the  lignin  in 
the   "crude   fibre.'     The  digestibility  of   the  substances 
dissolved  by  glycerin-sulphuric  acid  is  always  less  than,  or 
equal  to,   but  never  greater  than   that  of  the  insoluble 
"  crude  fibre.'"     The  authors'  results  show  that  analysis 
as  performed  at  present,  gives  no  insight  into  the  actual 
content  of  "  lignins,"  if  this  terra  be  used  to  designate 
compounds  containing  more  than  45-5  per  cent,  of  carbon. 
Apparently    the    substances   rich   in    carbon    ("  lignins ") 
are   present   in   different   stages    of    condensation,   in    a 
manner  analogous  to  the  he.xoses  (dextrin,  starch,  hemi- 
hexosans,    and    cellulose-he.xosan).     The    carbon-content 
of  the  digested  "  total  nitrogen-free  extractive  matter  " 
is  uniformly  higher  than  that  of  the  digested  nitrogen- 
free    "  crude    fibre,"    of    which    relatively  more  cellulose 
than  lignin  is  digested.     Since  the  carbon-content  of  the 
digested  "  total  nitrogen-free  extractive  matter  "  is  also 
higher  than  that  of  carbohydrates  (up  to  45'5  per  cent, 
for  pentosans),  the  term  "  carbohydrates  "  would  not  be 
justified  for  this  portion  of  fodders  and  food.«ituffs  rich  in 
"  crude  fibre,"  whilst  the  name  "  nitrogen-free  extractive 
matter"  is  a  misleading  description  of  substances  which 
are   not   readily   soluble.     It   is   suggested   that     for    the 
present  the   name   "  other  nitrogen-free   substances  "   bo 
adopted.— A.  S. 

Birch-juice  ;  Composition  of -.    W.  Lenz.    Ber.  deutsoh, 

pharm.    Ges.,    1909,    19,   332—343. 
The   birch-water  obtained    by   tapping   the   trees   (50  o£ 
which  yield  about  175  kilos,  of  juice  in  4  days)  is  mixed 
with   dextrose  and  milk  of  aimonds  and  fermented   into 

D  2 


902 


Cl.  XVIII.— foods j  SANITATION:  WAl-ER  PURIFICATION,  &  DISINFECTANTS.    CAug.  si.  i»09 


birch-wine.  The  following  table  gives  analytical  results 
obtained  with  three  eonimercial  samples  of  the  juice,  and 
with  a  specimen  obtained  directly  from  the  trees : — 


affect  enzyme  activity.  The  study  of  the  autolysis  of 
milk  and  of  certain  serums  shows  that  when  these  arc  sub- 
jected to  a  preliminary  beating  for  half  an  hour  at  5^  C., 


Sp.  KT. 
atlS^^C. 

X/10   KOH 

required  to 

neutralise  100  c.c. 

Total 
solids  in 
100  c.c. 

Ash. 

Reducing 
sugan. 

10220 
(0-9926) 
(0-9947) 
1-0071 

c.c. 
20-08 
25-49 
22-85 

7-00 

grms. 
0-4960 
0-3088 
0-2540 
1-6760 

erms. 
0-041 
0-033 
0-039 
0-036 

grms. 
0-0«e9 

Do.         with  addition  of  alcohol 

Oommercial  juice  (Harz)  with  addition  of  alcohol  ... 

0-0383 
0-0 13& 
l-&4«0 

The  last  of  the  above  ("  Juice  from  the  trees  ")  was  obtained  directly,  in  the  spring  of  the  present  year.    The  remainlDg  thim 

were  juices  of  1908. 


The  sugar  consisted  in  the  main  if  not  entirely  of  hevulosc. 
In  each  case  large  quantities  of  malates  (notably  calcium 
malate)  were  found,  but  oxalic,  citric  and  tartaric  acids 
were  absent.  The  ash  was  characterised  by  the  large 
excess  of  basic  constituents.  Thus,  the  ash  of  the  fourth 
sample  after  being  warmed  with  A'/IO  sulphuric  acid, 
the  excess  of  which  was  titrated  back,  showed  an  alkalinitj- 
corresponding  to  58-1  per  cent,  of  potassium  carbonate. 

— C.  A.  M. 

■Protein    s\tbstances ;     Hydrolysis    of    by    mean.^    of 

hydrofluoric  acid.  L.  Hugounenqand  A.  Morel.  Comptes 
rend..  1909.  149,  41—43. 
Hydkofluoiuc  acid  behaves  differently  in  its  hydrolytio 
action  upon  proteins  of  different  origin  and  of  different 
degrees  of  resistance  to  it«  action.  Thus  in  the  case  of 
substances,  such  as  gelatin,  wliich  have  been  modified 
by  boiling,  complete  hydrolysis  is  effected  by  a  15  per 
cent,  solution  of  hydrofluoric  acid,  the  products  consisting 
of  amino-acids.  With  stronger  acid  (20  to  30  per  cent.) 
amino  acids  are  still  liberated,  but  are  accompanied  by 
di-  and  tripeptides.  At  a  concentration  of  35  per  cent. 
of  hydrofluoric  acid,  the  products  of  hydrolysis  include 
ordy  a  small  proportion  of  amino-acids,  for  the  poly- 
peptides formed  resist  the  further  action  of  the  acid, 
though  they  can  be  decomposed  by  a  more  profound 
hydrolysis.  One  of  them  yielded  the  following  products  : 
Arginine,  lysine,  phenylalanine,  alanine,  and  glycocol. 
At  a  concentration  of  45  per  cent,  of  acid,  free  diamines 
are  no  longer  obtained,  even  after  long-continued  heating. 
Further  experiments  have  shown  that  hydrofluoric  acid 
in  solutions  of  a  concentration  to  liberate  these  peptides, 
does  not  effect  the  condensation  of  free  amino-acids. 
In  the  author's  opinion  the  peptides  represent  natural 
complexes  pre-existing  in  the  protein  molecule.  Some  of 
them  can  be  obtained  as  crystalline  compounds  (nitrates, 
picrates).  Hydrofluoric  acid  may  be  used  as  a  reagent 
which  will  show  the  presence  not  only  of  free  amino- 
acids  or  their  compounds,  but  also  of  other  constituents 
belonging  to  the  series  of  amino  derivatives  of  the  sugar 
group,  some  of  which  are  reducing  and  others  non-reducing 
substances.  By  the  use  of  hydrofluoric  acid  at  a  suitable 
concentration  proteins  may  be  gradually  hydrolysed  on 
the  boiling  water-bath  so  as  to  yield  a  scries  of  products 
in  different  stages  of  hydroly.sis. — C.  A.  II. 

Paraffin  wax  in  lard  ;    Rapid  sorling-test  for  the  detection 

of .     H.  S.  Shrewsbury.     Analyst,  1909,  34,  348. 

FrvE  grms.  of  the  melted  lard  are  saponified  with  20  c.c. 
of  a  reagent  prepared  by  dissolving  453  grms.  of  sodium 
hydroxide  in  1  litre  of  water  and  adding  50O  c.c.  of  glycerol. 
The  hot  product  of  the  saponification  is  dissolved  in  .50  c.c. 
of  industrial  (non-mineralised)  methylated  spirit,  added 
drop  by  drop,  and  the  appearance  of  the  cooled  solution 
is  observed.  Pure  lard  gives  a  clear  solution,  whilst  in 
presence  of  as  little  as  2  jx-r  cent,  of  parafhn  wax,  opaque 
flocks  arc  observed.  After  some  time  the  solution  sets  to 
a  slightly  opalescent,  but  homogeneous  jelly  in  the  case 
of  pure  lard,  but  if  2  per  cent,  of  paraffin  wax  be  present, 
the  opaque  flocks  impart  a  very  eharacleristie  cloudy 
appearance  to  the  jelly. — A.  S. 

Enzymes  and  anti-enzymcK.     [Mili,  etc.\     A.  J.  J.  Vande- 

velde.     Bull.  Soc.  Chim.  Belg.,   1909.  28,  288. 
Addition  of  a  solution  of  iodoform  in  acetone  prevents  all 
bacterial  development  in  physiological  media  but  does  not 


the  proteolytic  jiroperties  are  increased.  This  behaviour 
is  explained  as  due  to  the  destruction  of  an  ontienzymc 
by  heat,  so  that  the  action  of  the  enzyme,  having  nothii- 
to  oppose  it,  is  increased. — E.  F.  A. 

Caseinates  ;   Refractive  indices  of  solutions  of  the  .  and 

the  acid  and  alkali  equiialfnLi  of  casein.  T.  B.  RolM-rt^on 
J.  Physical  Chem.,  1909.  13.  4(>9^89. 
The  author's  researches  have  led  to  the  following  con- 
clusions ;  The  difference  between  the  refractive  indji- - 
of  two  .solutions  of  caseinatc,  wliich  differ  only  in  t\, 
casein  content,  is  proportional  to  the  difference  betwi- 
the  percentages  of  casein  which  they  contain.  Thi? 
relation  may  be  expressed  by  the  formula  :  n-n, =aXf, 
where  n=  the  observed  refractive  index  of  the  solution. 
c=the  i)erccntagc  of  casein  which  it  contain.s,  n,=ac-on«tant 
depeniiing  on  the  nature  and  concentration  of  the  gub- 
stance  employed  to  dissolve  the  casein,  and  o=a  constant 
numerically  equal  to  the  change  in  the  refractive  index 
of  the  solvent  caused  by  the  introduction  of  1  grm.  of 
casein  to  100  c.c.  By  means  of  this  formula  the  concen- 
tration of  casein  in  a  solution  can  b<-  very  accurately 
determined,  the  error  rarely  exceeding  2  per  cent,  of  the 
quantity  of  casein  in  100  c.c.  The  change  in  the  refractive 
index  of  a  solution  of  a  base,  which  is  caused  by  the  intro- 
duction of  casein  is  independent  of  the  concentration  and 
nature  of  the  base  ;  if  the  volume  of  solution  be  100  o.c. 
and  the  weight  of  casein  1  grm.,  the  change  in  the  refraotlTe 
index  is  000152.  The  same  constant  holds  for  solutions 
of  hydrochloric  acid,  so  that  whether  the  casein  be  acting 
as  an  acid  or  as  a  base,  its  effect  on  the  refractive  indei  of 
the  solution  is  the  same.  The  difference  Ix-tween  a  solutioti 
of  sodium  caseinate  and  that  of  water  at  the  same  tempera- 
ture, is  indei>endent  of  the  temperature  between  20°  and 
40°  C.  The  hydrochloric  acid  equivalent  of  casein  {i.t.. 
the  quantity  of  acid  required  to  just  dissolve  1  grm.  of 
casein)  has  been  determined  by  the  author.  For  solutioni 
containing  1-25  i)er  cent,  of  casein,  it  was  found  that 
1  grin,  of  casein  =  appro\imately  32x10-'  equivalent- 
grm.  niols.  of  hydrochloric  acid.  Casein  dissolves  in 
alkaline  solutions  rapidly  at  first  and  later,  more  slowly. 
After  the  point  of  neutrality  to  litmus  has  been  reached, 
additional  casein  only  dissolves  with  extreme  slowness ; 
the  neutral  point  to  litmus  is  not,  however,  the  limit  of 
solubiUty.  'The  sodium  hydroxide  equivalent  of  casein 
htis  been  determined  for  solutions  containing  2  per  cent  of 
casein,  and  it  was  found  that  1  grm.  of  casein,  at  "  satura- 
tion "  of  the  base,=  ll-4x  10~'  equivalent-grin.  mols. 
of  sodium  hydroxide.  The  lithium  hydroxide  equivalent 
was  the  same.  The  acidity  of  solutions  of  bases  "  m' 
rated  "  with  casein  was  determined  by  means  of  indicst 
and  was  found  to  lie  between  10"'  and  10-»..VH+ ;  tn' 
hydroxyl  concentration  in  the.-ie  solutions,  therefore,  lie* 
between  10-»  and  10-8  y.    —J.  F.  B. 

African  vegetable  fats.     Kiause  and  Dicsselhorst.    8et  III 

Use   of   miscibility   curves    in  analysis.        Application  0) 
method  to  edible  oils.     Louise.     See  XIL 

Pure  Food  Act  (1908),  in  New  South  Wales.     Bd.  of  Tr 

J..  July  27.   1909.     IT.R.] 
The  "  Pure  Food  Act,  1908."  came  into  force  ia  New  SoutI 
Wales  on  July  1st,  1909. 

The  Act  provides,  inter  alia,  that  no  person  may  sell  an; 
article  of  food  or  any  drug  which  is  adulterated  or  falsel. 
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escribed,  or  which  is  packed  or  enclosed  for  sale  in  any 
lanner  contrary  to  the  provisions  of  the  Act,  or  any  food 
r  drug  mixed  with  other  materials  whereby  such  food, 
c,   is    rendered    dangerous    or    injurious    to    health    or 

hereby  its  quality  or  potency  is  injuriously  affected. 

The  Governor  may,  by  notification  in  the  '*  Gazette," 
rohibit  the  advertising  or  sale  of  any  food  or  drug  or 
ippliance  which  is  injurious  to  Ufe  or  health,  or  which  by 
bason  of  its  inactivity  or  inefficiency  is  useless  for  the 
dvertised  purposes  of  cure. 

The  sale  of  any  substance  or  compound  as  a  disinfectant, 
ermicide,  antiseptic  or  preservative  may  also  be  pro- 
ibited. 

1  The  Act,  which  also  provides  for  the  inspection  and 
Snalysis  of  foods,  &c.,  may  be  seen  by  persons  interested 
n  application  at  the  Commercial  InteUigence  Branch 
f  the  Board  of  Trade,  73,  Basinghall  Street,  London,  E.G. 

Patents. 

fUt ;        Preparation    of    coagulated .     S.     Slavoff, 

Kezanlik,      Southern     Bulgaria.     Eng.      Pat.      14,249, 
July  4,  1908. 

■resh,  boiled,  or  pasteurised  milk  is  coagulated  by  means 
If  a  pure  culture  of  streptococcus  bulgarici  acidi  lactis, 
j/hich  has  been  separated  from  the  other  sjjecies  of  micro- 
rganisms  in  ordinary  coagulated  milk.  A  separate 
ilaim  is  made  for  maintaining  the  temperature  at  35° 
[0  45°  C.  during  the  coagulation.  It  is  stated  that 
loagulated  milk  thus  prepared  will  keep  40  to  50  days 
n  a  fresh  condition. — C.  A.  M. 

•{ksiecaiing  apparatus  [for  milk].     J.   Roeh,   Assignor  to 
(  Ciystallised    Milk    Co..    Spokane,    Wash.     U.S.    Pat. 
927,169,  July  6,  1909. 

HE  hquid  (milk)  to  be  desiccated,  is  delivered  on  to  the 
jurface  of  a  heated  rotating  drum,  the  temperature  of 
;.-hich  can  be  varied  at  will,  from  a  spraying  device 
jttached  to  the  feed  tank  which  is  caused  to  move  to 
'nd  fro  in  a  direction  parallel  to  the  axis  of  rotation  of 
■   drum.— W.  H.  C. 

L^cal   products.     J.    H.    Quine,    Rochester,    New    York. 

Eng.  Pat.   15,474,  July  21,   1908.     Under  Int.  Conv., 

July  29,  1907. 

LAIM  is  made  for  a  process  of  treating  bran,  in  order  to 
^cover  the  mineral  constituents  for  admixture  with 
rdinary  flour.  &c.  The  bran  is  treated  with  water  to 
xtract  soluble  salts,  and  the  residue  then  treated  with 
n  acid  solvent  (e.g.,  hydrochloric  acid)  and  water,  and 
absequently  with  an  alkaline  (sodium  hydroxide)  solution 
f  sufficient  strength  to  extract  gluten.  &c.  but  not  to 
iissolve  cellulose.  The  acid  and  alkali  in  the  second 
Ind  third  extracts  are  neutralised,  and  the  whole  of  the 
Ixtraots  are  united  and  evaporated  to  dryness,  preferably 
I*  vacuo,  and  the  residue  reduced  to  a  powder. — C.  A.  ^l. 

Vlour   or    ground    cereals  ;       Process    for    treating    , 

'  \iru:rea.'<ing  the  water-binding  capacity].     A.  Waldmeyer, 
Zurich.  Switzerland.     Eng.  Pat.  24,425,  Nov.  13,  1908. 

'he  flour  is  heated  to  a  temperature  between  70°  and 
,10°  C,  and  a  current  of  air  is  meanwhile  passed  over  it. 
JTie  temperature  giving  the  best  result  varies,  and  must 
!«  determined  for  each  batch  of  flour  treated.  (Reference 
<  directed  to  Eng.  Pats.  3469  of  1880.  11.466  of  1904, 
nd  15,,597  of  1905;    see  this  J.,  1908,  862).— W.  P.  S. 

ketroot  flour;      Production   of .     L.    Dautrebande, 

I  Daussoulx,  Belgium.     Eng.  Pat.  1074,  Jan.  15,  1909. 

("he  beetroots  are  washed  and  placed  in  a  drying  chamber 
t  a  temperature  which  is  raised  graduall3'  from  36°  to 
•I  C.  Wlien  the  beetroots  have  lost  about  10  jier  cent. 
i  their  weight,  they  are  removed  from  the  chamber, 
iiced,  and  the  slices  are  further  dried  in  a  current  of  air. 
i  rat  at  a  temperature  of  about  "Of  C.  and  then  at  90°  C. 
finally,  the  dry  slices  are  ground.  If  a  brown  flour  be 
lesired,  the  flour  is  again  placed  in  the  hot-air  oven. 
!  — W.  P.  S. 


Keratin  ;    Process  of  producing  digestible  substances,  from 

.      C.    Neuberg.   Charlott«nburg,    Germany.      U  S 

Pat.  926,999,  July  6,  1909. 
K  ER ATDi  or  keratin  substances  are  converted  into  digestible 
albumoses  and  peptones  containing  sulphur,  by  treatment 
with  dilute  mineral  acids  at  a  moderate  temperature. 
The  reaction  is  at  an  end  when  a  diluted  sample  of  the 
liquid,  which  has  been  treated  with  phosphotungstic 
acid  or  other  reagent  for  albumoses.  and  filtered,  is  free 
from  any  considerable  quantity  of  amino-acid.  The 
albumoses  and  peptones  formed  in  the  main  portion  of 
the  liquid  are  then  at  once  isolated. — A.  G.  L. 

Fat  ;    Process  for  the  manufacture  of  an  edible  .     S. 

Rigaut.     Fr.  Pat.  398,241,  .Mar.  18,  1908. 

From  40  to  70  parts  of  cocoanut  oil,  15  to  40  parts  of 
stearine,  and  15  to  25  parts  of  oil  or  lard  are  melted 
together  and  emulsified  with  about  10  parts  of  milk, 
or  milk  and  water.  The  emulsion  is  then  cooled,  and  again 
mixed.  Substances  such  as  lecithin,  lactose.  &c.  may 
bo  added,  and  the  oil  employed  may  consist  of  any 
suitable  vegetable  oil.  The  oiTand  fat  may  be  bleached 
previously,  if  desired. — W.  P.  S. 

(B.)— SANITATION  ;  WATER  PURIFICATION. 

Water  ;  Detection  of  very  small  quantities  of  sodium  car- 
bonate in  .     J.  Flamand.     Bull.  Soc.  Chim.  Belg., 

1909,  23,  296—299. 

The  ordinary  method  of  expressing  the  results  of  the 
analysis  of  the  dissolved  salts  in  water  in  terms  of  mag- 
nesium and  calcium  carbonate,  calcium  and  sodium 
sulphate,  and  sodium  chloride,  does  not  indicate  a  further 
possible  content  of  sodium  carbonate,  the  presence  of  which 
is  indicated  by  the  appearance  of  a  red  coloration  when 
the  wat^r  is  boiled  with  hops.  These  small  quantities 
of  alkali  carbonates  may  be  estimated  by  the  method 
described  by  Seyffert  (this  J.,   1908,  515).— E.  F.  A. 

Patents. 

Water  ;   Process  for  the  purification  of .     G.  Lambert. 

Third  Addition,  dated  .Jan.  6.  1909,  to  Fr.  Pat.  361,435, 
May  3,  1905  (this  J.,  1906,  862,  1063  ;    1907,  888). 

Manoanous  phosphate,  Mn(P04H2)22H20,  may  be  used 
in  place  of  the  manganese  sulphate  recommended  in  the 
original  specification.  Its  use  enables  a  treated  water 
to  be  obtained  which  is  quite  free  from  manganese  salts. 

— W.  P.  s. 

Manufacture  of  ferric  sulphate  and  making  same  up  with 
more  or  less  waste  products  to  produce  cakes  or  slabs 
[for  sewage  treatment].  Eng.  Pats.  15.239  and  17,976, 
See  VII. 

( C. )— DISINFECTANTS. 

Disinfectants  ;    Principles  involved  in  standardising  ,- 

a)id  the  influence  of  organic  matter  on  germicidal  value. 
H.  Chick  and  C.  J.  Martin.  Journal  of  Hygiene,  1908, 
8,  634—697. 

A  disinfectant  varies  in  efficiency  with  regard  to 
organisms,  as  much  as  ten  times,  according  to  the 
I  organism  tested.  For  spores,  metallic  salts  rank  highest 
as  germicides.  The  action  of  phenol  and  emulsified 
disinfectants  on  spores,  is  too  feeble  for  practical  con- 
sideration. A  virulent  type  of  any  particular  species 
is  as  a  rule  more  difficult  to  kill  than  a  non-virulent  typo. 
With  mercuric  chloride  the  reduction  caused  by  blood 
serum  is  much  greater  than  with  phenol.  The  presence 
of  finely  divided  organic  matter — animal  charcorl,  dust, 
bacteria,  ffeces,  etc. — affects  the  germicidal  value  of 
emulsified  disinfectants  containing  tar  acids,  in  a  much 
greater  degree  than  that  of  solutions  of  phenol.  The  tar 
acids  can  be  removed  by  the  addition  of  any  of  the  finely 
divided  forms  of  organic  matter  just  referred  to.  Threo 
per  cent,  of  finely  divided  powder  of  dried  fjpces  in  suspen- 
sion had  the  effect  of  reducing  the  efficiency  of  phenol  to 
the  extent  of  about  10  per  cent.,  and  of  commercial  cresols 
from  about  30  to  50  per  cent. 
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Electrolytic  diainfectanl.  T.  W.  Alexander.  Annual 
Report  for  1908  of  Medical  Officer  of  Heaith  for  the 
Metropolitan  Borough  of  Poplar,  80 — 84. 
The  plant  for  the  preparation  of  a  disinfecting  fluid 
containing  magnesium  hypothlorite  (see  this  J..  1906, 
1102  ;  1908.  158)  has  now  heen  in  operation  for  3  years  ; 
in  8  hours  185  gallons  of  solution  containing  4-5 — 5  grms. 
of  available  chlorine  per  litre  are  produced.  During 
1908,  the  cost  of  repairs,  renewals,  and  improvements 
for  the  whole  installation  was  less  than  £45.  28,280  gallons 
of  the  solution  were  manufactured,  the  total  cost  (excluding 
labour)  being  £5(5  2s.  r)d.,  made  up  as  follows  : — Electricity, 
4543  units  at  l.ld.  jht  unit,  £28  "s.  lOd.  ;  magnesium 
chloride,  47  cwt.'S  qrs.  10  lb.,  £10  9s.  3d.  ;  salt,  0  tons, 
£9  18s.  ;  caustic  .soda,  £5  17s.  4d.  ;  water,  £1  10s.  In 
the  past  3  years,  GO.OOO  gallons  of  the  solution  have  been 
manufactured  at  a  total  cost  for  electricity  and  materials 
of  about  £120.  and  12  zinc  electrodes  have  been  replaced 
at  a  cost  of  less  than  £2.  A  sample  of  the  solution  which 
contained  4-818  grms.  of  available  chlorine  per  litre  on 
March  27,  1906,  contained  3-785  grms.  after  keeping  till 
Oct.  29,  1908.  According  to  a  report  by  Klein,  1  oz.  of 
the  fluid  to  150  oz.  of  water  will  kill  the  cholera  germ 
in  2i  rains.,  and  will  also  kill  the  typhoid  bacillu.s.  In 
referring  to  the  financial  a.-<pect,  it  is  stated  that  in  the 
3  years  the  plant  has  been  working,  it  has  paid  for  itself 
and  ako  for  the  construction  of  the  depot  where  it  is 
installed,  and  has  also  resulted  in  a  saving  of  over  £1200 
to  the  Borough. — A.  S. 

Disinfectant,  "  Kerami/l."     E.  Prior.     Allgem.  Z.  Bicrbrau. 

u.  Malzfabrik.,  1909,  37,  354—355. 
"  Ker.\myl  "  consists  of  an  aqueous  solution  of  commercial 
hydrofluosilicic  acid,  the  .sample  examined  by  the  author 
containing  26-01  per  cent,  of  the  acid  and  small  proportions 
of  silicic  and  .sulphuric  acids,  ferric  oxide,  alumina,  lime, 
and  alkalis.  In  2  jier  cent,  solution,  keramyl  exerts  a 
vigorous  solvent  action  on  iron  and  zinc  and  a  somewhat 
less,  but  still  appreciable  action  on  tin  :  copper  and 
brass,  on  the  other  hajid,  are  only  .slightly  attacked. 
Experiments  with  Saerh.  Frohberg.  Myrodermn  cererisiae. 
Bad.  aceti.  Bad  finoreac.  liquef.,  Oidium  lartix  and  feni- 
cillium  glaucnm  show  that  a  1  per  cent,  solution  of  keramyl 
destroys  these  organisms  in  12  hours,  whilst,  with  a 
2  per"  cent,  solution,  4  hours  is  sufficient.  Strongly 
infected  rubber  hose  and  filtering  material  were  also 
disinfected  in  4  hours  by  a  2  per  cent,  solution  of  ki-ramyl. 

— T.  H.  P. 

Patents. 

Sheep  dips  for  disinfecting,  etc.  ;   Manufacture  of  cleansing 

fluids  for  -use  as  .     W.  G.   Little,  East  (Jrinstead, 

.  and  H.  Morris,  Doncaster.  Eng.  Pat.  16.982,  Aug.  12, 
l!Kt8.  Addition  to  Eng.  Pat.  26,608,  Dec.  2,  1907 
(this  .J.,  1908,  587). 
A  MOKE  or  less  solid  compound  may  be  produced  by 
mixing  85  part.s  of  coal  tar  creosote,  15  parts  of  sulphonated 
<but  not  neutralised)  castor  oil,  and  6-5  parts  of  saturated 
sodium  hydroxide  solution,  the  quantity  of  alkali  added 
being  sufficient  to  neutralise  the  sulphonated  oil.  The 
mixture  is  heated  to  boiling  and  then  allowed  to  cool. 
When  stirred  with  water  the  compound  produces  an 
emulsion  suitable  for  the  purposes  in  question. — W.  P,  S, 

Vines,  etc.  ;    Insecticide  for  use  on  .     Soc.  Chimique 

des  Uainc«  du  Rhone  (ancien.  Gilliard,  P.  Monnct  et 
Cartior).  Fr.  Pat.  398.281,  Mar.  19,  1908. 
A  SOLUTION,  containing  from  500  to  1000  grms.  of  copper 
salicylate  per  100  litres,  is  employed  for  the  purpose. 
The  copper  salicylate  may  be  prepared  by  mixing  cojjper 
sulphate  solution  with  calcium  salicylate  solution  ;  barium 
or  sodium  salicylate  can  be  used  in  place  of  the  calcium 
salt.— W.  P.  S.  ■ 

XIX.— PAPER,    PASTEBOARD,    &C. 

Sulphite  tvood  pulp ;    Determination  of  resin  in .     A. 

Steinschneider.  Z,  angew.  Chem.,  1909,  22,  1410—1411. 
The  author  confirms  the  fact  recorded  by  Opfermann 
(this  J.,  1909,  324)  that  the  amount  of  resin  extracted 


from  a  pulp  by  alcohol  is  always  greater  than  that  extimctcd 
by  other  under  the  same  conditions.  Working  with  a 
highly  resinous  pulp  prepared  from  waste  wood,  he  fonud, 
after  5  hours'  extraction,  1-15  per  cent,  of  rt-ain  with  ether, 
and  1-54  per  cent,  with  alcohol.  Further,  whereas  a 
more  prolonged  extraction  with  ether  jnelded  no  inciMMd 
quantity  of  resin,  the  quantity  extracted  by  alcohol 
increased  as  the  time  of  extraction  was  extended,  ind 
amounted  to  1-84  per  cent,  with  20  hours'  extraction. 
According  to  the  author  the  extracts  obtained  by  mcuu 
of  the  two  solvents  are  identical  in  their  nature,  and 
possess  nearly  identical  constants.  For  the  determination 
of  the  absolute  resin  contents  of  a  pulp,  a  very  prolonoed 
extraction  with  alcohol  is  certainly  more  accurate  tnan 
the  ether  method,  but  the  latter  is  far  more  rapid  nod 
convenient  for  comparative  purposes.  The  difference 
in  the  results  obtained  by  the  two  methods  is  attribnted 
to  the  higher  temperature  which  is  obtained  when  alcohol 
is  used  in  the  Soxhlet  apparatus. — J.  F.  B. 

Paper  trade  of  Argentina.     Bd.  of  Tr.  J.,  Jnly  2»,  1909. 

[T.R.] 
The  following  particulars  respecting  the  position  of  the 
pajx-r  trade  of  Argentina  have  been  received  from  H.IC. 
Consul  at  Buenos  Aires  : 

The  values  of  the  imports  of  paper  and  pa|)er  manu- 
factures in  each  of  the  last  five  years  were  as  follows  :— 


Paper  and 
Cardboard. 


Paper 

Manufac- 

ture<. 


ToUI. 


1904. 
1905. 
1906. 
1907. 
1908. 


£ 
463,000 
451,000 
589.000 
693,000 
652,000 


£ 
336,000 
369.000 
406,000 
438,000 
627,000 


£ 

798,000 

etojm 

l.ISI.OOO 

1,179,000 


The  value  of  the  import  trade  has  increaiaed  from 
4,000,000  dols.  gold  in  1904  to  6,000,000  dels,  in  1008. 
The  most  important  item  in  the  trade  is  that  of  paper 
in  rolls  for  newspapei-s.  The  quantity  of  this  imported 
has  risen  in  five  years  from  6,400  tons  to  12,200  tons,  aod 
there  is  every  probability  of  a  further  increase.  In  the 
city  of  Buenos  Aires  alone  there  are  published  about  SO 
daily  papers,  with  a  daily  circulation  of  a  quarter  of  a 
million.  The  total  number  of  newspajiers,  reviews,  and 
other  periodicals  pubUshed  in  the  Republic  has  been  esti- 
mated at  from  400  to  .500. 

The  United  States  of  America  and  Germany  supply  the 
bulk  of  the  paper  imported.  The  imports  from  the 
Dominion  of  Canada,  however,  increased  from  125  tons  in 
1904  to  577  tons  in  1907. 

The  item  next  in  importance  is  that  of  cardboard,  the 
importation  of  which  is  almost  monopolised  by  Germany 
and  Holland.  The  I'nited  Kingdom  supplies  only  a  very 
small  amount,  and  that  is  much  less  than  »aa  furnished 
in  19(U. 

With  the  one  exception  of  cigarette  paper,  British  goods 
appear  among  all  the  classes  of  paper  material  imported. 
It  is,  however,  only  in  a  few  lines,  such  as  toilet  and  photo- 
graphic papers,  lithographic  and  blank  books  that  they 
are  supplied  to  any  considerable  extent. 

Local  products. — There  are  fotir  paper  factories  in  Iho 
city  of  Buenos  Aires  and  six  in  the  Province.  Thcee 
have  a  share  capital  of  7,000,000  dols.,  and  their  annutl 
turnover  amounts  to  5J  millions.  The  factories  employ 
some  1500  hands,  and  are  equipped  with  machinorj  of 
from  4000  to  5000  horsepower. 

The  raw  material  used  is  mostly  wood  pulp,  which  U  all 
imported.  No  successful  arrangement  has  been  made  to 
make  use  of  any  locally  grown  product,  straw,  flai  or 
other  fibre.  The  paper  turned  out  from  the  facU>ri« , 
consists  largely  of  wrapping  jiaper,  and  printing  paper  of 
an  inferior  grade,  no  high-class  jiapcr  being  prodvioea. 

The  import  of  wood  pulp  has  increased  from  16,000  tons 
in  1904  to  18,500  tons  in  1908.  In  1907  the  prinoiiial 
sources  of  supply  were  :  tiermanv,  10,000  tons ;  Braiil, 
3500  tons  :  and  Sweden,  2300  tons.  Canada  do«t  not 
appear  at  all. 
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A  large  quantity  of  waste  paper  is  also  worked  up  in  the 
local  paper  factories.  Potato  p\ilp  is  also  used  :  in  190S 
180  tons  were  imported  from  Holland  and  Germany. 

Patents. 

Peat  fibre  ;    Treatment  of  and  its  manufacture   into 

paper  and  board.     L.  Franz.     Admont,  Austria.     Eng. 
Pat.  13,994,  July  1,  190S. 
In   the   mechanical   preparation   of   peat   for   the   manu- 
facture of  paper,  the  newly  cut  peat  is  charged  through 
A  hopper  into  a  press  with  an  endless  screw,  which  forces 
it  through  a  nozzle  in  the  form  of  an  endless  rope,  which 
is  then  cut   by  a  revolving  knife  into   discs  of  uniform 
thickness.     These  discs  are  broken  up  in  water  and  passed 
through  a  centrifugal  separator  with  an  annular  screen, 
through    which   the    fine    fibres   pass,    whilst   the   coarse 
I   particles  are  retained.     The  refined  fibres  are  then  treated 
in  a  washing  machine  to  remove  minute  impurities  and 
earthy    matters.     The    washed    fibre    is    next    converted 
'   into  pulp  by  means  of  a  kneading  machine  and  its  particles 
i  are  then  separated  according  to  size  by  a  machine  consisting 
of  two   "  centrifugal   plate  "   separators.     Each  grade  of 
half-stuff  thus  obtained  is  finally  mi.\ed  in  beating  engines 
with  other  suitable  fibres  for  the  manufacture  of  paper 
or  board. — J.  F.  B. 

Wood  pulp  ;   Process  of  manufacturing .     C.  B.  Clark, 

Bangor,  Me.     U.S.  Pat.  927,950,  July  13,  1909. 
I  is  the  manufacture  of  wood  pulp  by  the  sulphite  process, 
'  a,  portion  of  the  liquor  is  removed  from  the  digester  when 
f   the  digestion   has   proceeded   so   far    that    the    resinous 

i  matters,  etc.,  have  been  removed  from  the  wood,  but 
Jhave  not  become  completely  resolved  and  soluble.  The 
digestion  is  then  continued  with  the  residual  liquor. — F.  M. 
Wood  pulp  milh  ;    Reclaiming  apparatus  for .     C.  B. 

Oark,  Bangor,  Me.     U.S.  Pat.  927,951,  July  13,  1909. 

Combined  with  the  digester  are  two  tanks,  one  for  storing 

1  the  liquor  from  the  digester,  the  other  for  clarifying  the 

'   same.     The   woody  matter  is  separated   from   the  liquor 

in   the   clarifying    tank,    and    may    be   removed   without 

disturbing  the  main  body  of  the  liquor. — F.  M. 

H.  P. 

1909. 


Hals  of  straw,  palm-leaf.  etc.  ;  Manufacture  of . 

Pearson,  London.     U.S.  Pat.  927,674,  July  13, 

I  The  process  consists  in  treating  the  hat  with  a  solution 

'    of    nitrocellulose    in    acetone    to    which    a    "  sulphurous 

acid  "  and  a  drying  agent  have  been  added,  so  that  the 

hat  receires  a  thin,  transparent  coating  of  the  same. — F.  M. 

Threads  and  filaments  of  cellulose.     Eng.  Pats.  14,143  and 
28,149.     See  V. 

JRolls  for  use  in  printing,  paper  making,  etc.     Eng.   Pat. 
21,096.     See  V. 

Impermeable  leather-board.     Fr.  Pat.  398,199.     See  XIV. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
essential    oils,    &    EXTRACTS. 

Stri/chnine  from  brucine  ;    Separation  of .     G.  Pinch- 
beck.    Brit.    Pharm.    Conf.,    Newcastle,   July,    1909. 

The  author  has  found  that  a  solution  of  nitrogen  peroxide 
in  nitric  acid  (sp.  gr.  1-42)  gives  good  results  in  the  quan- 
titative separation  of  strychnine  and  brucine.  The 
amount  of  strychnine  in  Nux  vomica  and  its  preparations 
■can  be  determined  by  this  method.  The  total  alkaloid 
from  2  grms.  of  the  drug,  5  c.c.  of  the  liquid  extract,  or 
25  c.c.  of  the  tincture,  are  dissolved  in  15  c.c.  of  3  per 
■cent,  sulphuric  acid,  and  the  temperature  of  the  mixture 
brought  to  25*  C.  1-5  c.c.  of  nitric  acid  of  sp.  gr.  l-4,'i5 
■at  15-,5^  C,  and  containing  I  percent,  of  nitrogen  peroxide, 
are  then  added  and  the  mixture  sot  aside  for  15  minutes. 
The  liquid  is  made  alkaline  with  sodium  hydro.xide  and 
■fhakcn  successively  with  10,  5,  and  5  c.c.  of  chloroform. 
Tlio  chloroform  solution  is  washed  with  sodium  hydroxide 
solution,  and  distilled  down   to  about    1   c.c.   in  a  tared 


fiask.  2  c.c.  of  amyl  alcohol  are  added  and  driven  off 
bj'  a  current  of  warm  air.  The  residue  is  then  dried  at 
110°C.— F.  Shdn. 

Strychninesulphonic  acids  ;    Preparation  of  i.mmeric . 

H.  Leuchs  and  W.   Schneider.     Ber.,    1909,  42,   2681— 
2685. 

The  authors  consider  that  there  must  be  a  -CH^.CHj- 
grouping  in  strychnine  and  that  each  of  the  hydrogen 
atoms  in  this  grouping  can  be  replaced  by  a  sulphonic 
group  to  give  a  different  sulphonic  acid.  Three  isomeric 
sulphonic  acids  have  been  isolated.  Strychnine  is  dis- 
solved in  water  at  40" — 50°  C.  by  means  of  sulphur  dioxide, 
and  precipitated  manganese  dioxide  is  added.  After  the 
reaction  the  three  isomeric  acids  can  be  separated  by 
crystallisation.  Strychninesulphonic  acid  I.  has  been 
already  described  (this  J.,  1909,  106).  Strychnine- 
sulphonic acid  II.,  C2iHj20sNjS.2HjO,  crystallises  from 
300 — 320  parts  of  boiling  water  in  short  massive  prisms, 
which  dissolve  easily  in  alcohol  and  alkalis,  but  not  in 
dilute  hvdrochloric  acid.  It  melts  with  decomposition 
at  370'  C.,  and  has  [a]D=  -  138°  at  20°  C.  in  iV/lO  caustic 
alkali.  The  third  isomeride  can  "^o  crystallised  from 
10  parts  of  boiling  water,  and  forms  transparent  flat 
polyhedra,  or  four-sided  tablets.  It  decomposes  at 
276°  C.  (corr.).  It  dissolves  in  alkalis  and  in  20  per  cent, 
hydrochloric  acid,  and  is  soluble  with  difficulty  in  alcohol. 
In  iV/10  sodium  hydroxide,  it  has  [a]D  =  + 163-3°  at 
20°  C.  The  second  and  third  isomerides  give  the  strych- 
nine reaction  with  chromic  acid. — F.  Shdn. 

Papaverine  :    Synthesis  of .     A.  Pictet  and  A.  Gams. 

Comptes  rend.,  1909,  149,  210—212. 

Veratrol  was  converted  into  acetoveratrone  by  the 
action  of  acetyl  chloride  and  aluminium  chloride.  This* 
was  converted  into  the  isonitroso  derivative  (m.pt.  131°  C), 
and  leduced  by  stannous  chloride  to  form  the  hydro- 
chloride of  aminoacetoveratrone, 

(CH30)„CsH3.CO.CH,.NH.,Ha. 

On  treating  the  salt  with  homoveratroyl  chloride  and 
sodium  hydi'oxide,  homoveratroylaminoacetoveratrone  was 
produced.     This  has  the  constitution, 

(CHjOjAHj.CO.CHo.NH.CO.CHj.CeHjIOCHj).,, 

and  forms  shining  leaflets  melting  at  142°  C.  On  reduction 
with  sodium  amalgam  in  alcohol,  the  ketonio  grouping 
is  reduced  with  the  production  of  homoveratroylhydroxy- 
homoveratrylamine,  which  forms  colourless  needles 
melting  at  124°  C.  The  elements  of  water  were  removed 
by  the  action  of  phosphorus  pentoxide  in  xylene,  and 
papaverine  m.pt.  147°  C.  was  produced. — F.  Shdn. 

Ergothioneine  ;    A  new  base  from  ergot  .     C.  Tanret. 

Comptes  rend.,  1909,  149,  222—224. 

An  alcoholic  extract  of  ergot  was  treated  with  mercuric 
chloride  solution,  and  the  precipitate  collected  and  washed. 
It  was  suspended  in  water,  decomposed  with  hydrogen 
sulphide,  and  the  liquid  filtered  and  evaporated.  In  this 
way  ergothioneine  hydrochloride  was  obtained,  1  kilo, 
of  ergot  yielding  about  1  grm.  The  free  base, 
C<,H,,.N,0,S,2H20, 

crystallises  in  colourless  leaflets,  which  melt  with  decom- 
position at  290°  C.  on  the  Maqucnno  block.  It  has 
[a]D— ■ -rllO°,  dissolves  easily  in  water,  but  only  slightly 
in  absolute  alcohol.  The  salts  with  mineral  acids  are 
acid  to  litmus.  The  hj'drochloride,  B,HC1,2H,0,  melts 
at  250°  C.  on  the  Maquenne  block.  Solutions  of  the  salt 
give  precipitates  with  potassium  mercuric  iodide,  iodine 
in  potassium  iodide,  and  mercuric  chloride,  but  not  with 
picric  acid  or  tannin. — F.  Shdn. 

Ouaiacol  and  quinine   as   reagents  for   hydrogen    peroride. 

G.  Deniges.     Bull.  Soc.   Pharm.  do  Bord.,  June.   1909, 

247  ;  Pharm.  J.,  July,  31,  1909. 
Place  in  a  test-tube,  0-3  c.c.  of  a  5  per  cent,  alcoholic 
solution  of  guaiacol,  and  2  c.c.  of  sulphuric  acid  (sp.  gr., 
1-840),  and  shake  ;  add  a  single  drop  of  solution  of  hydrogen 
peroxide,  and  again  shake.  With  hydrogen  peroxide  of 
about    10  volumes  there  is  quickly  developed,  after  the 
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production  of  a  transitory  brown  tint,  a  very  fine  blue- 
green  coloration.  With  more  dilute  solutions,  the  final 
blue  coloration  only  is  observed.  For  very  dilute  solutions. 
up  to  three  drops  "may  bo  added,  shaking  after  each  :  the 
reaction  in  these  conditions  is  still  distinct  with  a  medicinal 
hydrogen  peroxide  diluted  1  :  IIXK).  The  quinine  reagent 
is  applied  thus  : — 1  to  2  centigrams  of  quinine  sulphate 
is  dis.solved  by  shaking  in  2  c.c.  of  concentrated  sulphuric 
acid  :  there  is  then  added  0-5  c.c.  of  hydrogen  peroxide 
solution,  with  shaking,  when  there  is  quickly  developed 
a  yellow  colour  so  intense  that  it  may  be  used  as  a  means 
of  determining  with  fair  accuracy  the  amount  of  hydrogen 
peroxide  present.  This  reaction,  though  less  delicate 
than  that  with  guaiacol,  is  more  characteristic,  and  by 
inversion  may  be  used  as  a  means  of  identifying  quinine. 

Mnlico  leaves  and  oil.     H.   Thoms.     Seventh  Int.  Congr.    1 
\ppl.  CTieni.,  London,   1909.     Z.  Riech-  u.  Geschmack- 
stoffc,  1909,  1,  127—128,  136—138. 

An  examination  was  made  of  several  varieties  of  matico 
leaves  and  the  oil  produced  from  them.  Piper  cimphori- 
ferum  C'.D.C.  yielded  111  \>eT  cent,  of  oil.  which  had 
(,P=  _j_  19"  21'  and  the  sp.  gr.  Olt.'iOO  at  20'  f'.,  and  contained 
borneol  and  cami)hor.  The  oil  from  Piper  linfntutn  Kuiz 
and  Pavon  amounts  to  about  044  i>cr  cent.,  and  has 
<,i,=  +8°45'  and  the  sp.  gr.  (t-9riS.  It  distils  for  the  most 
part  between  140'  and  l.JO^  C.  at  15  mm.,  .ind  appears  to 
contain  a  fair  proportion  of  a  scsquiterix-ne.  Piper  I 
aiigustilolium  txir.  Osstiniim  C.D.C.  contains  0-87  per  cent, 
of  oil.  in  which  ,Tapan  camphor  and  borneol  are  present. 
The  oil  from  Piper  acutijalium  R.  and  P.  mr.  subverhasci- 
inlium  was  found  to  contain  small  amounts  of  acids  and 
phenols,  together  with  pincne,  dillapiol,  and  a  sesqui- 
terpene.—F.  Shds. 

Samphire  ;    Presence  of  dimetkoxy-1.Z-methylenediozii-i.5- 

all ui- 1 -benzene  in  the  essential  oil  of .     M.  Belepine. 

Comptcs  rend.,  1909,  149,  21.5—217.     (See  this  .1..  1909, 
(i23. ) 

Os  distilling  that  portion  of  the  essential  oil  of  samphire 
(Crithmum  maritimiim  L.  Omb.)  which  boils  below  200°  C, 
the  author  obtained  two  fractions.  About  5  per  cent, 
of  the  total  .imount  of  oil  boiled  between  itO^  and  9'f  C. 
at  13  mm.,  and  about  40  jjor  cent,  at  157° — 158°  C.  at 
13  mm.  The  second  fraction  consists  of  a  substance. 
C  .,H,.<1(.  isomer  c  with  apiul,  and  found  to  be  identical 
with  diniethoxv-2.3-nicthvlcnedioxv-4.5-allvl-l -benzene, 
the  dillapiol  of  Thoms  (.\rch.  Pliarm..  190'4.  242.  344). 
One  kilo,  of  the  fresh  seeds  of  samphire  yield  7 — S  grms. 
of  oil,  whilst  the  dried  seeds  yield  30  grms. — F.  Shus. 

Philippine    terpeties    and    essential   oils.      Manila    elemi. 
R.  F.  Bacon.     Philippine  J. of  Sci.,  A,  1909,  4,93— HI. 

The  source  of  true  Manila  elemi  is  Canarium  liiznnicum 
A.  Gray.     The  greater  proportion  of  different  samples  of 
elemi  yielded  phellandrene  on  distillation  ;  whilst  a  few- 
were   found   to   contain   limonene.      12 — 18    [ler   cent,    of 
elemi  consists  of  terpenes.   12 — 15  per  cent,   is  a  higlier 
boiling   oil.   from   which   .Scmmler  has   isolated   eleniirin, 
whilst  the  remainder,  about  70  ix.-r  cent.,  is  a  light  brown, 
transparent   resin,   with   a   brilliant   fracture.     The   resin 
dissolves  in  most  solvents  and  the  .solutions  on  evaporating 
leave  a  brilliant  varnish,   which,   however,   dries  slowly. 
Mixed    with    copal    it    gives    more    satisfactory    results. 
Limonene  hydrochloride  was  treated  with  magnesium,  and 
the  product  allowed  to  act  upon  orthoformic  e.ster.     In 
this  wav,  dihydroterpene,  and  probably,  diterpene  were 
produced.     When  the  magnesium  com]>ound  of  limonene 
hydrobromide   was  treated   with   benzaldehyde,   dihydro- 
limonene   was   obtained.     Similar   results   were   obtained 
when  acetaldehyde   was  used   in   place   of  iK-nzaldeliyde. 
A  mixture  of  limonene  dihydrobromide  and  licnzaldehydc 
was  allowed  to  act  upon  magnesium,  when  n  white  crystal- 
line comi>ound  was  obtaineil  which  decomposes  at  about 
212°  C.  anil  has  the  comjKisition  ('.,„H.,„Br,orC2,Hj„Hr4. 
Tctrahydrolimonene  was  also  produced,     a. Phellandrene 
hydrobromide  subjected  to  the  (Jrignard  reaction  in  the 
presence  of  benzaldehyde,  gave  benzoin.    a-Phellandrene 


hydrochloride   CAn   be   converted   into   dipentene   by  the 
action  of  an  alcoholic  solution  of  potassium  hvdroiide. 

— F.  Shds. 

Philippine    terpenes    and    essential    oils.       Lemon    grass 

oil.      ISlumea   balsamijera.      Lantavna   camara.      Oil  o/ 

Ylanrj-ylanij.      R.  F.   Bacon.      Philippine   J.    Sci.,  A, 

1909.  4.  111—132. 
Thk  plant.  Andropogon  citratus  D.C.,  from  which  lemon 
grass  oil  is  obtained,  is  found  in  the  wild  state  and  is 
cultivated  in  the  Philijtpincs.  With  good  ground  and 
three  cuttings  of  the  grass  ))er  year,  a  yield  of  aboat 
240 — 300  kilos,  of  oil  per  hectare  can  be  obtained.  Lemon 
grass  is  not  profitable  as  a  permanent  crop.  Several 
quantities  of  the  grass  grown  by  the  author  yielded  oil 
containing  77 — 79  per  cent,  of  citral.  and  of  good  quality. 

The  leaves  of  Blumea  balsamijera  D.C.  contain  O-l  t» 
0*4  per  cent,  of  a  yellow  oil,  which  consists  of  nearly  puf* 
i-bomeol.  Tliis  would  work  out  to  a  yield  of  50 — 200  kilo*, 
of  oil  ])er  hectare. 

An  oil,  with  an  odour  like  that  of  sage  and  boiling  belov 
140°  (-'.  at  II  mm.  was  obtained  from  the  leaves  of 
Lantavtia  camara  L.,  which  is  a  very  abundant  weed. 

After  further  work  with  various  samples  of  Vlang-ylang 
oil,  the  author  considers  that  it  is  characterised  by  alow 
refractive  index,  low  optical  activity,  and  high  cuter 
n\imbers.  A  quantity  of  the  flowers  was  extracted  with 
light  [K'troleum,  and  the  solvent  distilled  off  below  40°  C. 
at  40  mm.  .\  dark  resinous  oil  was  obtained,  which  gives 
the  true  odour  of  the  flowers  when  diluted.  It  had  t4ie 
sp.  gr.  0940  at  3074°C.,  nD  =  l-4920at  30°  C,  ester  value 
135,  and  acetyl  value  208. 

The  leaves  of  a  species  of  Fagara  yield  an  oil  containing 
limonene.  Tlie  oil  from  the  mint,  Hyptis  suaivoleM  Poir, 
contains  menthol.  Chnmpaca  flowers  from  Mifhftin 
cham/xicd  and  .1/.  iomji/olia  HI.  were  subjected  tocnflruragi 
with  jjaraffin  oil.  By  this  means  the  paraffin  acquired 
a  fine  strong  odour,  and  might  be  used  as  a  base  (or 
perfumes.  The  flowers  of  Plumeria  acutifolia  Poir.. 
the  supposed  soiirce  of  "  frangipani,"  were  extracted  with 
light  jietroleum,  and  gave  a  gummy  oil  with  a  satisfactory 
odour.  Oil  of  zedoary  (Curcuma  zedoaria  Rose.)  hns  a 
dark  greenish-brown  colour,  with  the  sp.  gr.  0-933  at 
30°/4°  C.  and  ni)=  1-4920  at  30°  C.  The  oil  dissolves  in 
two  volumes  of  80  per  cent,  aleohol. — F.  Shdn. 

Philippine     terpenes     and    essential    oils.      Balao    fettn. 
R.  F.  Bacon.  PhiUp.  J.  Sci.,  A,  1909.  4,  121—127. 

The  source  of  Balao  resin  is  Dipterocarpus  I'cmiV-i/fuiu 
Blanco,  or  D.  grandifloru.i  Blanco.  It  is  used  by  the 
Pliilippine  natives  as  a  varnish,  and  although  it  gives  a 
tough  hard  coat,  dries  very  slowly.  A  quantity  of  the 
resin  was  distilled  at  ordinary  pressure,  and  the  volatile 
portion  redistilled  in  a  vacuum.  In  this  way  a  sesqui- 
terpene was  separated,  which  boiled  at  118° — 119°  C.  at 
8  ram.,  had  the  sp.  gr.  0-9104  at  30° /4°  C,  nn=l-49.'ifi  at 
30°  C,  and  aD=  -f  1  ll)-4  at  30°  C.  It  boils  at  26l°— 2B2-4* 
(corr.)  at  ordinary  pressure,  when  it  becomes  slightly 
yellow.  The  oil  of  supa  contains  a  laige  amount  of 
e.idinene. — F.  Shdn. 

Camphor  ;    Determination  of  in   spirit  of  camphor. 

E.   Deu.ssen.     Archiv.   Pharm.,   1909.  247.  307—313. 

Five  grms.  of  the  spirit  of  camphor  are  weighed  off  into 
a  tared  ,50  c.c.  Erlenmeyer  flask,  then  treated  with  exactly 
20  grms.  of  cold-saturated  amm<*nium  sulphate  solution 
and  30  grms.  of  water.  The  mixture  is  well  shaken, 
and  set  aside  in  an  ice-chamber  for  about  12  hours.  The 
separated  camphor  is  collected  on  a  small  smooth  filter, 
and  washed  with  70  to  90  grms.  of  water  until  free  from 
sulphate.  The  moist  magma  of  camjihor  is  draiiuxi  and 
aggregated  into  a  ball  with  a  nickel  spatula.  The  filter 
is  covered  with  a  »atch-gla,ss,  and  another  small  watch- 
glass  and  a  piece  of  card,  about  the  size  of  a  ])Ostcard, 
are  tared.  The  camphor  is  spread  out  thinly  with  the 
nickel  spatula  uiwn  a  porous  tile,  covered  for  some  minutra 
with  a  watch. glass,  then  transferrcil  quantitatively  to 
the  tared  card,  covenxl  with  the  tared  watch-glass,  and 
weighed.  The  amount  of  camphor  found  by  this  process 
is  within  4  to  6  per  cent,  of  the  total  quantity  present. 
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fstural  (dextro)  camphor  thus  obtained  has  a  marked 
lextro-rotation  in  alcohol  or  benzene  solution,  and  the 
lamphoric  acid  it  yields  on  oxidation  with  nitric  acid, 
lelts  at  187°  C.  Artificial  camphor,  i-  (or  racemic) 
amphor,  obtained  under  like  conditions,  is  optically 
lactive,  and  the  camphoric  acid  it  affords  on  oxidation 
,ielts  at  204°— 205°  C.—J.  O.  B. 
I 

Organic  arsenic   compounds.     Internat.    Congr.    of   Appl. 
Chera.,  1909.     W.  Harrison  Martindale. 

HE  author  has  prepared  a  number  of  organic  arsenic 
jompounds.  which  appeared  likely  to  prove  of  theraiieutic 

iterest.  Many  of  these  bodies  he  made  on  a  manufac- 
'uring  or  experimental  scale,  and  in  most  instances 
jirovided  methods  of  procedure  and  has  pointed  out  means 

If  overcoming  difficvilties  encountered.  Amongst  other 
at^the  melting  points  of  the  substances,  when  of  value, 
he  arsenic  contents  according  to  theory  and  as  found 
-Tactically,  the  solubilities,  and  the  relative  toxicities  have 
eceived  attention. 

A  few  definitions  will  now  be  useful. 

Arsonic  acid  indicates  ar.senic  acid,  AsO.fOH),,  in  which 
ne  of  the  hydroxyls  is  replaced  by  an  organic  radicle. 

Arsinic  acid  constitutes  a  dialkyl  or  dialphyl  derivative 
{  arsenic  acid — i.e.,  cacodylic  acid — and  its  homologues  ; 
.y.,  phenyl-arsinic  acid,  (C'sHsJoAsCOH.  It  should  be 
inderstood  that  the  French  and  German  chemists  do  not 

a  rule  make  these  distinctions. 

Arylarsoruiic. — This  term  is  used  to  indicate  an  aro- 
natic  arsonate. 

Arsanilic  acid  is  a  name  given  to  p-aminophenyl  arsonic 
x!id,  the  sodium  salt  of  which  is  in  such  repute,  thera- 
,)eutically,  at  the  present  day. 

';  Arsenoic. — This  term  one  finds  in  the  French  literature 
;«  referring  to  aromatic  arsenic  bodies  containing  two  atoms 
I'f  arsenic  believed  to  be  coupled  together  by  a  double 
linkage — e.g.,  C5H5  -  As  =  As -CnHj.  ar.senobenzene, 
omparable  with  C5H5- N  =  N-CjH5,  azobenzene. 
I  (i.)  Aliphatic  series. — The  Cacodyle  bodies  (of  the  aliphatic 
jeries)  are  now  superseded  by  sxibstances  better  from  the 
therapeutic  point  of  view. 

j  Cacndijlic  acid,  or  dimethyl-arsinic  acid.  (CHjKjAsG.OH. 
I'acodylic  acid  is  prepared  by  the  oxidation  of  arsenium 
(imethyl  (cacodyle),  (t'H.,)2'As- AsCCH^).,.  as  it  is  more 
;orrect  to  view  cacodyle  as  tetramethyldiarsine  and  all 
iacodylates  as  derived  from  this  djarsine.  and  of  cacodyle 
>xide,  (CHnJ.AsaO. 

A  portion  of  Cadet's  liquid  is  surrounded  by  cold  water 
a  a  suitable  vessel,  and  mercuric  oxide  is  added  in  small 
[uantities   at   a   time.     The   vigorous   reaction   is   further 
'ontroUed  by  adding  water  ; 
I  [(CHjljAsioO  +  2HgO +H2O  =  2(CH.,)2AsO(OH)  +  2Hg. 

If  the  mercuric  o.xide  be  in  excess,  part  of  the  acid  forms 
|nercury  cacodylate.  WTien  the  odour  of  cacodyle  has 
ilisappeared  one  adds,  drop  by  drop,  cacodj'le  oxide  to 
"educe  the  mercury  cacodylate.  This  point  is  known  by 
jhe  odour  becoming  yierceptible,  and  by  the  fact  that  the 
Solution  no  longer  deposits  metal  mercury.  The  liquor 
Is  evaporated  to  dryness  and  the  acid  recrystallised  from 
jjoiling  alcohol. 
ic  aci 

Shthalein.  It  melts  at  200°  C  and  has  an  arsenic  content 
){  54-3  per  cent.  ;  solubility,  2  in  1  of  water  (about) 
ind  1  in  4  of  90  per  cent,  alcohol.  Cacodyle  is  poisonous, 
)Ut  the  acid  and  its  salts  are  comparatively  harmless. 
The  latter'have,  however,  fallen  into  di.sfavour  by  reason 
)){thi8   hatmlessness — i.e.,    their    stability    and    lack     of 

! arsenical  effect.  They  pass  through  the  system  and  appear, 
orincipally   in    the    urine,    in    an    unaltered     condition. 
.\nother  portion  is  reduced  in  passage  through  the  organism 
i';o  a  volatile  cacodyle  oxide  which  is  exhaled.!     The  salts 
)f  cacodylic  acid  used  in  medicine  may  be  briefly  enumer- 
ated : 
Sodium    cacodylate    (P.    Helv.),    (CH3)2As02Na+3H2(). 
.Arsenic-content,     3.5      per     cent.     Commercially,    usually 
intains  18  to  25  jier  cent,  of  water.     Soluble  2  in  1  water. 
Magnesium   cacodylate.    [(CH,)2As02]2Mg?H20.      White 
.imorphous  powder,  soluble  1  in  3. 

'    '  Zeit.  PhyBiolog.  Chem.,  1906,  49,  410.-432. 


Iron  cacodylate,  [(CH3)2As02]3Fe.  Yellowish  powder, 
soluble  1  in  15  in  water. 

Guaiacol  cacodylate,  (CH3)2A80.0.C„H,(OCH3)(?). 
Valeur  states  the  composition  of  this  substance  is 
apparently  simply  (CH3)2AsO.OH.C5HiOH(OCH3)— i.e., 
equimolecular  proportions  of  each.2 

Strychnine  cacodylate,  C2iH22N202.(CH3)2.AsO.OH. 
White  crystalline  powder. 

Ethyl  cacodylic  (Diethylarsinic)  acid,  (C2H5)2As0.0H, 
and  the  propyl  derivative  (CaHvJoAsO.OH  have  also  been 
prepared. 

Di-sodium  methylarsenate.  or,  sodium  mono-methyl 
arsonat«,  arrhenal.  "  New  Cacodyle."  CH3.AsO.(OXa)2. 
Prepared  by  the  interaction  of  methyl  iodide  and  sodium 
arsenate  in  presence  of  excess  of  alkali.  Soluble  about 
1  in  1  in  water,  only  slightly  in  alcohol  90  per  cent.  A 
solution  of  the  salt  (strongly  acidified)  with  hydrogen 
sulnhide  gives  a  precipitate  of  mono-  and  di-sulphide  of 
methylarsine.  Arrhenal  solutions  do  not  jiretipitate  with 
baryta  water  (sodium  cacodylate  does),  no'-  with  magnesia 
mixture  (nor  does  sodium  cacodylate).  nor  by  cold  solution 
of  calcium  chloride  (ditto  sodium  cacodylate),  but  are 
precipitated  by  nitrates  of  silver  (white  silky  ppt.  ;  sodium 
cacodylate  none)  and  mercury  (also  i.jdium  cacodylate  : 
both  yellow,  arrhenal  the  darker  of  the  two).  Mercuric 
chloride,  gives  a  reddish-yellow  ppt.  with  arrhenal,  and 
a  white  precipitate  with  sodium  cacodylate.  Sodium-p- 
aminophenylarsonate  gives  a  white  precipitate  with  these 
reagents  in  every  case.  Arrhenal  may  be  estimated  by 
dissolving  about  0-2  grm.  in  1  to  2  c.c.  of  water  and  adding 
15  to  20  c.c.  of  hydrochloric  and  hypophosphorous  acid 
mixture.3  After  twelve  hours  dilute  with  15  to  20  c.c. 
of  water  and  filter,  washing  the  residue  with  water.  To 
the  filter  and  its  contents  add  a  known  excess  of  N/10 
iodine  .solution,  shake  well,  and  titrate  excess  with  .sodium 
thiosulphate — 

CH3As+4I+3H20=CH3AsO.(OH)2  +  4HT. 
The  black  body  CH3AS  is  quantitatively  produced  from 
1  molecule  CH3.\sO.(ONa)2  therefore  4  atoms  of  iodine 
=  1  molecule  arrhenal.  Bougault*  suggested  this  reagent 
for  testing  for  traces  of  arsenic  in  glycerin  (arsenite  or 
arsenate)  and  for  cacodylate.  For  the  latter  it  is  exceed- 
ingly delicate. 

To  prepare  the  test,  dissolve  20  grms.  sodium  hypophos- 
phite  in  20  c.c.  water  and  add  200  c.c.  hydrochloric  acid 
(1-17  sp.  gr.).  Sodium  chloride  is  thrown  out  and  removed. 
To  apply  the  test,  5  c.c.  glycerin  is  mixed  with  10  c.c.  of 
the  reagent.     Place  in  water-bath — brown  deposit. 

Tliis  methylarsine,^  CHjAs,  is  also  obtainable  by  action  of 
sodium  hypophosphite,  and  sidphuric  acid  on  sodium  caco- 
dylate, 2H3P02-fA.sCH30(OH)2=2H,P03+CH3.\s-fH20, 
as  a  yellow  oil  insoluble  in  water,  with  strong  garlic  odour. 
It  polymerises  to  (CH-As))! — probably  the  same  body  as 
made  by  Bougault  by  reducing  methyl  arsonic  acid. 
(Arrhenal  has  also  been  standardised  by  precipitating 
methylarsenate  of  silver  with  aid  of  excess  of  AgNO,  and 
estimating  the  excess  of  latter  with  thiocyanate,  using  iron 
alum  as  indicator).  Arrhenal  is  reduced  by  sulphur 
dioxide  to  methvlarsenoxide.  AsCHjO.  The  di-sodium 
derivative  of  this,  AsCH3(0Na);,  jnelds  with  methyl 
iodide  cacodylic  acid,  which  on  reduction  gives  cacodyle 
oxide.  (CH3)4As20,  the  sodium  compound  of  which, 
As(CH,)oONa,  reacts  with  methyl  iodide  to  form  tri- 
methyiaf.sine,  As(('H3)30— thus  araenious  compounds  can 
be  made  containing  one.  two,  or  three  methyl  groups.6 

Di-iodomethylarsonic  acid.''  CHl2AsO(OH)2.H2().  .May 
be  prepared  bv  oxidising  with  nitric  acid  in  the  cold  the 
■  body  CHI„.4sIo,  a  constituent  of  the  dense  black  oil 
formed  by  Interaction  of  5  parts  amorphous  arsenic  with 
42  parts  "iodoform  in  presence  of  benzene  or  toluene  at 
water  bath  temperature,  otherwise  the  reaction  may  be 
explosive.  When  the  interaction  is  complete,  distil  off 
i  the  solvent,  .'^fter  oxidising,  filter  off  the  magma  (much 
charged   with   iodine),   wash   it   with   cold     water,     and 


2   Rarharv  ft  Rfber,  Bull.  Sci.  Pharm.,  1902,  t.  121. 
>  BiiuK^iult,  .T.  Pharm.  fhim..  1907  |VI1,  2».  i:t— 20. 

♦  KoUK.iult,  J.  Pharm.  Chim.  (VI)  15,  1902.  628. 
'  r'nmpt   rend..  '904.138.  1705—1707. 

•  AUS'T.  Compt.  r.-'i.l..   1903.  13T.  925—927. 
'  Comptea  Rendus,  1907.  145,  sott. 
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evaporate  the  acid  liquor  gently  at  not  exceeding  40° — 
50°.  Yellow  crystals  throw  out  containing  IHjO,  which 
should  be  rccrystalliscd  from  warm  water.  The  insoluble 
portion  is  treated  with  boiling  benzene  or  toluene  to  remove 
the  iodine.  The  residual  yellow  powder  contains  tetra- 
iodocacodylie  acid,  which  one  purities  by  dissolving  in 
ammonia  and  reprecipitatiiig  with  acid.  For  oxidising 
1  used  strong  nitric  acid  added  to  the  substance  with  the 
layer  of  supernatant  toluene. 

The  following  formula?  convey  an  idea  of  the  inter- 
actions : 

3rHI,+2A8=CHl2Asl2  +  (CHI,)2AsI 

CHI<,AsI.2+4HN03=CHI.iAs0(OH)2  +  4N0.i-|-H2O  +  l2 

A3(CHl2)2l  +  3HNO.,=.4s(CHl2)20.0H  +  3N02-fHQO-fI. 

Sndium  di-iodo-methyl-arsonate.  t'HIj.XsO.OH.ONa-f  Aq. 
This  salt  I  prepared  in  feathery  crystals  in  api)earance 
similar  to  quinine  sul])hate.  The  acid  was  dissolved  in 
alcohol  and  neutralised  with  sodium  bicarbonate,  adding 
water  to  aid  solution.     It  is  very  soluV)le  in  water. 

Teira-iodocacodylic  acid.  As(rHl2)2(>OH.  'nds  acid 
forms  small  vdlow  crystals  insoluble  in  water. 

Sodium  Mr<i-iodocnrodylnte.  (CH  l.jj.AsU.DXa.liHjO. 
This  salt  was  obtained  in  beautiful  yellowish  crystals  from 
the  above  acid  by  means  of  a  water-alcohol  solution. 

Amorphous  arsenic,  referred  to  previously,  is  very  active 
chemically.  It,  for  example,  unites  at  ordinary  temperature 
with  methyl  iodide,  whereas  ordinary  powdered  arsenic 
has  to  be  heated  to  160° — 200°  to  react  with  this  substance. 
Similarly  chloroform  decomposes: 

3CHCI3  +  2As=  2AsCl,-4-3HCl+3C. 

This  amorphous  form  of  arsenic  is  made  by  precipitating 
a  hydrochloric  acid  solution  of  arsenious  acid  with  stannous 
chloride  or  a  hypophosphite.  1  found  it  was  best  to  work 
in  concentrated  arsenical  solution,  adding  the  hypophos- 
lihite  in  the  solid  condition  in  portions  and  heating  the 
while.  I  have  not  em|)loyed  stannous  chloride  for  the 
purpose.     Assumed  reaction  : 

2A3.0,+3NaHjPO,=4A8+3NaHjPO,. 

Tttra-melhyl  arsonium  iodide.  As(CHj),I.*  A  white 
substance,  becoming  reddish  brown  in  the  light,  made  by 
heating  arsenic  with  CH3I  at  220°  for  twenty-four  hours. 
Crystallisable  from  methyl  alcohol  in  tetrahedra.  The 
substance  yields  coloured  precipitates  with  many  metallic 
salts.  Author's  experiments  with  it  were  not  successful. 
He  tried  the  amorphous  arsenic  in  addition  to  the  ordinary 
form.  .Special  apparatus  is  necessary  to  overcome  the 
difficulties  usually  appertaining  to  sealed  tubes,  stoppered 
pressure  bottles,  etc. 

.Acetic  arsenious  anhydride,^  or  triacotio  arsenious 
anhydride.  As(O.CH3C())3.  Is  prepared  by  dissolving 
arsenious  acid  in  acetic  anhydride,  and  is  obtainable  as 
colourless  needles  melting  at  82°.  Readily  soluble  in 
chloroform  and  ethyl  acetate,  less  in  benzene  and  carbon 
disulphide.  Decompo.scs  in  moist  air.  It  is  difficult  to 
ol)tain  in  the  anhydride  form.  A  molecular  proportion 
of  arsenious  oxide  readily  dissolves  in  six  molecular 
proportions  of  acetic  anhydride.  The  arsenic  content  of  two 
fractions  removed  from  the  crystallising  dish  indicated 
,  dissolution. 

Magne.num  meihylarsonate.  CjKs.AsO.OOMg.  Is 
prepared'"  by  treating  a  solution  of  potassium  arsenite 
with  ethyl  iodide.  When  the  reaction  is  complete  the 
solution  is  acidified  with  dilute  hydrochloric  acid  and 
filtered.  Chlorine  is  pa,ssed  into  the  filtrate,  and  the  iodine 
precipitated  is  removed  by  filtration.  The  liquid  is  made 
alkaline  with  ammonia,  treated  with  a  large  excess  of 
magnesia  mixture,  and  left  twenty-four  hours.  The  liquid 
is  filtered  and  evajxirated.  The  salt  is  readily  soluble  in 
acids,  but  not  in  alkahes — very  shghtly  in  water.  Usually 
contains  1  molecule  of  water.  It  is  decomposed  by  heat 
into  magnesium  oxide,  metallic  arsenic,  methane,  ethylene, 
and  water. 


»  Chem.  Zentr.,  1907,  1/162.  from  Arch.  Exp.  Path.  Pharm.. 
66.  101 — 114. 

•    Hull.  Soc.  Chlm.,  1905  [iiil,  33.  1139—1143. 

'»  Am.  Cheni.  J..  1905,  33.  101 — 153  ;  also  J.  Amer.  Chem. 
Sec,   1906,  as,   347—361. 


It  is  a  little  difficult  to  understand  why,  accoroUng  (r 
those  conditions,  an  ethyl-arsenite  of  potash  is  not  prodncea 
with  formula 

O.CjHs 


/ 
As— OK 

and  ultimately  the  magnesium  body  of  the  formula 
,O.C,H. 


0  =  As— 0 


as  the  result  of  passing  chlorine  into  the  liquor,  as  abovt 
mentioned.  Apparently  there  is  a  change  over  to  thi 
pentavalent  arsenic  thus    . 

>C,Hs 
0=Ab— OK 
\0K 
without  the  actual  assumption  of  frosh  oxygen.    Than  n 
])roof  of  the  fact  that  the  alkyl  radicle  is  directly  joined  Ic 
the  arsenic  by  the  reduction  to  the  corresponding  araitH' 
which  contains  the  radicle  in  direct  union  with  anenic  : 

RA303H2+6H=RAsH24-3H,,0. 
Xormal    propyl   arsonic    acid.^^     CjH7.\s0.(0H)^     Tc 
arsenious    oxide    (1     mol.     proportion)     and     potaaaiun 
hydroxide  ((!  mol.  weights)  water  q.s.  is  added  to  diaaolvr. 
After  cooling  add  alcohol  q.s.  to  incipient  precipitation, 
then  2  mol.  ]iro])ortions  n-propyl  iodide  and  shako.     Eithci 
some   propyl   iodide   or  some   potassium   arsenite  will  t» 
precipitated,   but   the   mixture  is  made  homogeneou."  '■ 
adding  either  water  or  alcohol,  or  both.     Keep  in  a  1 
stoppered  bottle  for  a  number  of  days.     .\s(t)K),  is  i 
formed,   leading   to   production   of   (CjH7)As0(0k),  au<l 
KI,  and  the  unavoidable  side  reaction  : — 

C.HjGK-i-CjHjr^C^HsOCjHj-fKI 
also  takes  place.     Distil  to  remove  alcohol  and  the  othvl 
propyl  ether.     Add  hydrochloric  acid  to  incipient  pn- 
tation,  then  pass  cldorine  into  the  liquid  until  the  | 
white  double  salt  Asj03.2KI  first  formed  is  di.ssolved  anJ 
all  the  iodine  precipitated.     The  filtrate  is  then  he«t«l 
with   magnesia   mixture   to  precipitate   the  areenate  ;    i.ii 
boiling    the    filtrate    from    the    ammonium    magnesium 
arsenate  with  more  magnesia  mixture,  the  magnesinm  mIi 
of  normal  j)ropyl  arsonic  acid  precipitates  as  pearly  whil* 
soapy  crystals.     The  yield  is  stated   to  be  42  per  cent. 
The  salt  has  the  composition  C3H7AsO.OO.Mg.     It  contairw. 
like    magnesium    ammonium    arsenate    dried    over    100". 
1  mol.  of  water  to  2  of  the  anhydrous  salt.     The  free  :i 
(n.  jiropyl  arsonic).  in  acicular  crystals,  is  made  by  trei. 
the  magnesium  body  in  the  cold  with  a  calculated  quai*:.. . 
of  concentrated  sulphuric  acid  and  extracting  with  alcohoj. 
The   same   remarks   regarding   the   possible   formation  cf 
potassium  propyl  arsenite,  etc.,  apply  as  under  "Magnssiuni 
Ethyl  Arsonatc." 

Iso-atnyl  arsonic  acid.     CjH,,.\sO(OH),.     The  prepara- 
tion of  this  acid  is  analogous  with  that  for  normal  propyl 
arsonic   acid    by   treatment   of   arsenious   acid    LW  p»"- 
(2  mols.)  with  potassium  hydroxide  2.')4  parts  (6  m 
and   iso-amyl   iodide  300   parts   (2   mols.)  in  pri'si^m  ■ 
alcohol.     After  two  to  three  days  distil  off  the  alc> 
carefully  neutralise  the  liquid,  and  filter  from  the  di ; 
salt  .\sjO3.2KI.     Upon  acidifying  after  some  time  shmi  g 
crystals  form  of  the  composition  CjH,,.AsO(OH),. 

The  same  remarks  apply  here  as  under  the  correspondinc 
ethyl  and  propyl  bodies. 

Up  to  the  present  only  a  few  of  the  arsonic  acids  in  the 
aliphatic  series  have  been  prepared  and  examined ; 
obviously  of  each  acid  innumerable  salts  .suggest  them- 
selves as  worthy  of  experimental  trial.  In  the  aromitie 
series,  however,  experimentation  has  been  more  prolific. 

(li.)    Aromalic    series.      Potansium    jihenflnrsrnilr. 
C,Hj.As(OK),.     -Arsenious  chloride  and  menury  diphen>l 
combinei*  by  heating  one  hour  at  water-bath  tompoiBturc 

"  J.  Amer.  Chem.  Soc.,  190«,  tS,  347. 
"  Berlchte,  t,  1316,  9,  1566. 
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with  a  reflux  condenser,  forming  phenyl-arsenious  chloride 
^and  corrosive  sublimate  : — 

2Asa3+Hg(CeH.,),=2A3aj.C,Hj+Hga2. 
j  The  organic  body  is  separated  from  the  arsenious 
trichloride  employed  in  excess,  by  fractionating  (boiling- 
' point  252° — 255°  C).  It  is  very  caustic  to  the  skin — 
this  I  most  certainly  verified.  Another  way  of  making  is 
.to  heat  triphenylarsine  with  arsenic  trichloride. 13  Phenyl 
'arsenious  chloride  is  not  affected  by  water,  but  can  be 
j  converted  by  alcoholic  potash  into  potassium  phenyl- 
larsenite,  potassium  chloride  separating  out.  Though  at 
'first  obtained  in  yellow  (impure)  crystals  it  was  ultimately 
purified  to  white  from  absolut«  alcohol.  It  is  a  very 
.poisonous  substance.  Soluble  in  absolute  alcohol  in 
:  all  proportions. 

Sodium  phenyl-arsenile.    CjH5As(ONa)2.     Also  produced 
from  the  acid  by  neutralising. 

Note. — The  necessary  diphenyl  mercury  for  the  above- 
mentioned  method  of  manufacture  is  prepared  by  mixing 
benzene  monobromide  with  an  equal  volume  of  xylene  and 
excess    of    sodium    amalgam    containing    not    too    much 
sodium. 
A  little  acetic  ether  is  a  useful  addition.     The  reaction — 
2(C„H5Br).fNa.Hg=(C6H6)oHg+2NaBr 
— is  complete  after  a  few  hours'  boiling.     A  little  benzene 
is  added  to  the  flask  containing  the  diphenyl  body,  sodium 
[bromide  and  metal  mercury,  the  liquor  is  filtered  off  in  a 
ihot-water  funnel,   and   the   substance   recrystallised  from 
benzol.     Melting-point.  120°.     It  may  be  pointed  out  this 
I  method  is  equally  applicable  for  producing  the  dihalogen 
derivative  of  a  primary  arsine  in  the  fatty  series,!*  e.g.  : 
2AsC'l3  +  Hg(C,Hr,)o  =  HgCl2+2As(C2H5)a2. 
Potassium  phenyl  arsenit*  on  warming  with  concentrated 
hydrochloric  acid   is  converted   into   phenyl-arsen-chloride 
again.     By  using  hydrobromic  or  hydriodic  acid  phenyl- 
iarsen  bromide  or  iodide  can  be  made. 

Sodium  in  absolute  alcohol  or  .sodium  amalgam  reduces 
phenyl  arsenious  chloride  to  arsenobenzeneis — 

2CeH5AsCl2+2H2=4HCl+CeH5As.AsC,H5; 
but  hydrogen  peroxide  will  oxidise  it  to — 

Phenyl-arsonic.  acid.  CeH5AsO(OH)2.  On  saturating 
phenyl  arsenious  chloride  with  chlorine,  phenyl-arsenic 
!  tetrachloride .  CjHsAsClj,  is  formed — a  yellow  solid  sub- 
i  stance.  This  decompo,ses  violently  with  water  or  moist 
'air,  forming  a  solid  oxychloride,  CjHsAsOCU.i'  at  first 
■  (probably).  On  further  addition  of  water  the  dibasic 
phenyl-arsonic  acid  as  above  is  produced,  forming  long 
white  needles  soluble  in  cold  water  to  some  extent,  very 
soluble  in  hot.     Melting  point  168°. 

In  author's  experiments,  a  few  drops  of  water  added, 
rendered  the  chlorination  more  vigorous.  A  shorter 
I  method  of  manufacture  is  to  pass  chlorine  into  a  mixture 
jof  25  parts  phenyl-arsenious  chloride,  C^H^AsCI,,  with  100 
I  parts  of  water  until  the  oily  globules  have  disappeared. 
I  One  then  warms  to  the  point  at  which  on  cooling  the  liquid 
I  remains  clear,  eva)K)rates  to  dryness  to  derive  off  hydro- 
chloric acid,  and  then  purifies  by  recrystallisation  from 
warm  water,  i' 

Diphenyl  -  arsinic  acid.  (Phenyl  -  cacodylic  acid) 
(CeHjjjAsO.OH.  To  produce  this  acid  one  may  start  from 
diphenylarsenious  chloride,  (CjH5)2A3C!.  I'his  body  is 
left  behind  as  a  much  leas  volatile  fraction  (333°)  on  fraction- 
ating mono-phenyl-arsenious  chloride  from  the  arsenious 
trichloride  as  ]>reviously  described.  The  best  method  of 
procedure  is  to  pass  chlorine  rapidly  through  diphenyl- 
arsenious chloride,  (CjH5)2AsCl,  in  the  presence  of  a 
considerable  amount  of  water,  then  warm  to  60° — 70°, 
not  exceeding  this  temperature.  \Vhen  chlorination  is 
«ompleted  with  formation  of  the  trichloride  (CbH5)2AsC13, 
evaporate  on  a  water-bath  to  dryness,  and  take  up  the 
residue  with  hot  water,  from  which  the  acid  separates. i' 
In  author's  exiieriments  ether  was  used  as  solvent ; 
otherwise  the  whole  mass  was  likely  to  go  solid. 


"  Micha»lii,  Berichte,  27,  p.  264  ;   Valeur,  p.  150. 

'*  La  Coste,  .\nnalen,  208,  33. 

"  Valvur,  11.  149. 

'•   lierichl.-,  10,  B22. 

1'  I,a  Cnstc,  Mi(ii!icli9,  Lopsner,  Annalen.  201.  p.  203. 

"  Michaelia.   ..Vnnalen.  201,    231;     .^nnalen,   321,    161. 


Diphenyl-arsinic  acid  is  obtainable  in  long  needles. 

Soluble  with  difficulty  in  cold  water,  easily  in  hot. 
Melting  at  174°. 

Another  way  of  making  phenyl-cacodylic  acid  would  be 
by  oxidising  diphenyl-arsen  oxide,  (C5H5)4As20  (phenyl- 
cacodyl  oxide),  produced  by  the  action  of  magnesium 
phenylbromide  on  arssenious  acid  in  ethereal  .solution. l* 
.\pproximately  the  reaction  may  be  represented  by  the 
following  equation  : 

4Mg-f4CsH5Br-fAs20.,=(C,H5),A320+2[MgBr,-fMgO]. 

The  magnesium  in  finely  powdered  condition  is  dissolved 
in  the  benzene  monobromide  in  ab.solute  ether,  and  the 
arsenious  oxide  is  added  ;  it  dissolves  with  heat  evolution. 
After  a  little  time  the  brown  magnesiinn  body  separates 
in  an  apparently  crystalline  condition.  The  mixture  is 
heated  on  the  water-bath  half  an  hour  (diphenyl  body  is 
formed  in  this  period  and  trijihenyl  ar.sine  after  three  hours' 
heating).  Distil  off  part  of  the  ether,  then  add  carefully 
water  and  acetic  acid.  The  ether  layer  is  removed,  dried 
with  sodium  sulphate,  filtered,  and  evaporated  :  an  oily 
body  is  obtained  which  becomes  solid  in  a  few  days.  It 
is  dried  on  porous  clay  and  then  ha  ■  melting-point  90° — 
91°.  The  precaution  specially  necessary  in  this  reaction, 
is  to  dehydrate  the  ether  with  sodium  and  to  use  a  little 
methyl  or  ethyl  iodide  to  promote  interaction.  Tlie  com- 
pound is  to  be  recrystallised  from  ether. 

The  author  oxidLsed  this  diphenyl  arsenious  oxide  with 
hydrogen  peroxide. 

(C6H5).^As>^  "'^"^^ -=^'f<'^'="5)=AsO.OHl -h  H,0 

(There  was  more  reaction  in  the  presence  of  alkali.) 
Ultimately  effervescence  ceased  and  the  substance  (sodium 
phenyl-cacodylate)  became  practically  solid. 

Although  Bunsen  originally  stated  that  cacodylic  acid 
was  non-]ioisonous.  it  was  proved  later  by  Schulz^o  that 
0-3  grm.  of  (pure)  acid  neutralised  with  alkali  was  a  fatal 
dose  for  a  rabbit.  Schulz  advanced  the  following  as  the 
possible  explanation  of  what  occurs  in  the  body  : 

(n)  Mono-acid — 

C„H,AsO(OH)„  +  H,0  =  C„He+H3As04 ;   or 
2CeH5AsO(OHU  =  2C,H50H  +  As203-fH,0 

(6)  Di-acid— 

(CeH5)2AsO.OH-f2H20  =  2(CeH8)  +  H,As04. 

The  formation  of  benzene  seems  improbable.  In  any 
case  both  the  phenyl-arsonio  and  diphenyl-arsinic  acids 
are  poisonous. 

Phenyl-arsenious  oxide.^^  C^HjAsO.  Tliis  body  (men- 
tioned for  theoretical  interest  only)  is  prepared  on  lines 
exactly  analogous  with  the  Baeyer  method  of  making 
cacodyle  oxide  from  cacodyle  chloride  by  pouring  water 
on  to  phenyl-arsenious  chloride,  warming  gently,  and 
adding  sodium  carbonate  in  small  portions  until  effer- 
vescence ceases.  Cool,  and  pour  the  aqueous  liquid  from 
the  cake,  dissolve  the  latter  in  hot  alcohol,  filter,  and 
evaporate  over  sulphuric  acid.  The  oxide  is  obtained  as 
a  crystalline  crust.  At  ordinary  temperatures  it  has  the 
odour  of  anise  ;  heated  it  is  most  jienetrating  to  the 
nostrils.  Another  way  of  proceedings^  js  to  act  on 
dichlorphenyl-arsine  with  caustic  or  carbonated  soda — 
CeH5AsCl2-f2NaOH  =  2NaCl+H20-fCeH5AaO. 

Phenyl-arsenious  oxide  is  insoluble  in  water.  It  melts 
at  I19°— 120°.  Warmed  with  hydrochloric  acid,  phenyl- 
arsenous  chloride  is  again  produced — 

CeH5AsO-f2HCl  =  C,H5A8Clj-fH,0. 

Benzyl-arsonir  acid. — This  body  is  stated  to  be  easily 
prepared    according    to   the   following   reaction  : 

2CeH5CH  J  +  As  ,03  +  OKOH  = 
2CeH5.CHjAsO(OK)2  +  2KI  4-3H3O 

Dissolve  the  substances  in  alcohol  and  water  as  under 
iso-amylarsonic  acid,  free  from  alcohol  by  distillation  ; 
first  neutralise,  then  carefully  acidify  the  residue  with 
hydrochloric  acid.     A  precipitation  of  bcnzyl-arsonic  acid 


>»  Berichte,  1908,  41.  2767. 

"  Bprichte,  1879.  1,  23. 

"  Berichte,  10,  622. 

"  Michaelis  and  La  Costc,  .\nii.ilcn,  201,  p.  191. 
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to  the  extent  of  GO  per  cent,  is  stated  to  oecur.  The  acid 
has  melting-point  11)7°.  Solublt  with  difficulty  in  cold 
water,  but  easily  in  hot. 

p-Tolyl-armnic  acid.  CH,CeH4.AsO(OH)j,  is  of  interest 
in  view  of  a  recent  report  of  its  efficacy  on  trj-panosomes 
(n'rff  Sodium  Arsanilate). 

In  making  tliis  aild  clilorine  was  rapidly  passed  through 
p-tolyl-arscnious  chloride,  C7H7A8CI,.  in  a  vessel  with  live 
times  its  weight  of  water,  then  warmed  to  00° — 70°. 
When  chlorination  was  complete  the  liquor  was  evaporated 
on  a  water-bath  to  dryness.  The  residue  was  taken  up 
with  hot  water,  from  which  the  acid  crystallises. 

Tolyl  nrsenious  chloride  is  made  from  arsenic  trichloride 
and  mercury  ditolyl,  HglC^Hj).^.  The  ditolyl  body  is 
made  from  p-tolyl  bromide,  which  in  turn  is  prepared  by 
the  action  of  bromine  in  the  cold  on  toluene. 

p-Benzo-arsonic  acid,  COOH.C,H,.As().(OH)..  This 
acid  has  been  i)repared  by  oxidising  p-tolyl-arsonic  acid 
with  alkaline  jiermanganate. 

p-Hydroxyphenylarsonic  acid  HO.C,H,.AsO(OH),. 
two  forms  of  hydioxytolyl-arsonic  acid 

HO.C,H,CH,.AsO(OH),. 
phenyl-glycine  /j-arsonic  acid 

COOH.CH2.NH.C.H,.AsO(OH),. 
sulphur  derivatives  p-amino-phenyl-aisenious  sulphide 
NH.X'jHj.-As.S,  p-acetyl-amino-phenyl-arsenic  sesqui- 
sulphide  0(NH.As.C,H4As)2,S3,  and  plienvlglycine  arsenic 
disulphide  ('()OH.CH,.NH.C5H,.AsS2  have  "  been  made 
the  subjects  of  German  patents. 23 

Sodium    ■p-aminophenyl    arsonate,    or    arsamin,    atoxyl, 
soamin,  sodium  ar.sanilale.     NHX',HjAs().()H.OXa-rAq. 
For  method  of  manufacture  of  this  body  Ehrlich  and 
Berthcim^^  shoidd  be  consulted. 

This  salt  is  stated  to  crystallise  with  .")H.O  and  to  lose 
3HjO  by  efflorescence.  Its  arsenic  content  varies  in 
consequence  from  about  20  to  25  per  cent.  The  amount 
of  water  found  by  Moore,  Xierenstein,  and  Todd^s  was 
rather  less  than  4H,0.  Author's  experiments  indicated 
practically  45HjO  in  a  foreign  commercial  product,  while 
his  own  substance  contained  19  to  22  per  cent. 

Ehrlich  and  Bertheim  state  that  the  salt  is  jiroduccd  with 
2  and  with  0  \l,0,  according  to  the  solvent  employed. 
Author  assumes  the  tendency  to  efflorescence  to  be  due 
to  the  fact  that  the  salt  has  been  crystallised  from  water. 
To  employ  alcohol  woidd  therefore  be  very  much  better. 

The  anhydrous  substance  is  readily  soluble  in  methvl 
alcohol,  and  practically  in.soluble  in  ether,  acetone,  benzol, 
or  chloroform.  Reactions  of  its  aqueous  solution  with 
solutions  of  various  metallic  salts  anil  a  detailed  account 
of  its  therapeutic  action  ai-e  given. 2«  That  atoxyl  is 
sodium  arsanilate,  and  not  the  anilide  of  arsenic  acid. 
CjHjNH.iOHl.AsO,  nor  the  anilide  of  met-arsenic  acid.' 
CjHjNH.AsO.,  can  be  shown— (I)  By  the  fact  that  it 
cannot  be  hydrolysed  into  aniline  ;  (2)  it  contains  a  primary 
amino  group  ;  (3)  the  arsenic-acid  radicle  can  be  rtjplaced 
by  iodine  yielding  p-iodoaniline.  The  now  somewhat 
classic  confusion  between  Bechamp's  arsenic  anilide  and 
the  acid  obtained  from  commercial  atoxyl,  which  was 
called  meta-arsenic  anilide  (though  a  .sodium  salt),  mav 
be  cleared  up  by  the  statement  that  Ehrlich  and  Bertheim 
found  the  two  substances  to  be  identical  chemically. 

Arsanilic   acid,  NHjC.Hj.AsOCOHjj,    is   slightly   basic. 
Its   hydrochloride   is   immediately   hydrolysed    bv   water. 
It  is  soluble,  however,  in  methyl  and  ethyl  alcohol. 
The  sulphate  has  the  compo-sition 

[NH,.C,H,.A30(0H),]sH,S0,. 
Acetyl  p-aminophenyl -araonic  acid, 

NH.CHjCn.CH.AsOlOH).. 
forms  glistening  leaflet.s,  easily  hydrolysed  by  hot  alkalis 
and  acids,  does  not  react  with  naphthoquinone  sulphonic 
acid,  and  forms  a  sodium  salt.  To  show  basicity  of  the 
substance  arsanilic  acid,  if  one  adds  mineral  acid  in  excess 
to  a  solution  of  atoxyl,  the  precipitate  lirst  formed  rvdis- 

"  This  J.,  1909.  32«  and  383. 

"  Ehrlich  ami  Hrrthcini.  Berichte,  '07,  40,  3292, 

"  Moore,  Sicroiistcin,  and  Todd.  Bio-Chem.iJ.,  1907,  I,  300 

«•  J.  Pharm.  Chrm.,  1907  [VII,  25,  528— S37, 


solves;  acetic  acid  in  excess,  however,  does  not  cause 
re-solution,  for  which  reason  sodium  acetate  throws  out 
p-aminophenyl-arsonic  acid  from  a  solution  in  mineral 
acid.     These  facta  may  well  be  tabulated  : 

(1)  Sodium  ar8aniiatc-fH.S04=arsanilic  acid  -1. 
HjSO^  salt.  «iu     - 

(2)  .Sodium  arsanilate-f- acetic  acid = arsanilic  acid  -» 
not  acetic  acid  salt. 

(3)  [Arsanilic  acidJ.HjSOj  +  sodium  acetate= (arsanilic 
acid -f- acetic  acidl-rNa.SO,. 

Atoxyl  solutions  should  be  made  with  cold  boiled  water 
unsterilised  and  stored  in  the  dark. 2'  Before  use  boii 
two  minutes.  Must  not  be  allowed  to  become  alkaline 
Boiling  the  solution  is  stated  to  be  liable  to  liberate  arsenic 
acid. 

Gadamar  says^s  that  atoxyl  is  not  decomposed  bv 
hydrogen-sulphide  solution.  This  is  beli.ved  to  be  tnie  to 
a  limited  degree  only.29  according  to  the  teni|)eratutT' 
employed— I.e..  if  the  hydrochloric  solutiiui  Ije  hot  the 
arsenic  is  precipitated  quantitativclv.  whereas  at  0°  C 
the  precipitate  is  probably  NHX'iHj..\s.Ss.  I  under- 
stand, neverthekss.  that  Lockcrmann  is  in  error,  and  that 
the   anilin   radicle   is   present   in    his   arsenic   precipitate. 

Atoxyl  may,  it  is  staU-d.  be  estimated  in  manner  exactly 
as  for  Arrhenal  (7.1.),  4  atoms  of  iodine  corresponding  to 
1  molecule  of  atoxyl.3>>  In  tr\-ing  the  method  I  fuund 
that  the  substance  turned  yellow  as  distinct  from  the 
arrhenal  result,  and  the  wash-liquor  caused  further  deposi- 
tion. I  discarded  this  method  in  favour  of  fusing  with 
magnesium  nitrate  and  the  volumetric  process  described 
later. 

Detection  in  urine. — If  ,">  c.c.  of  normal  urine  is  heated  to 
100°  for  thirty  to  forty-five  minutes  with  10  c.c.  of  the 
hydrochloric-hvi>ophosphorous  acid  reagent  and  a  drop 
of  \/10  iodine  solution,  it  assumes  a  dark-brown  colour, 
while  if  0-25  mgrm.  of  atoxyl  or  arrhenal  be  present  the 
darkening  is  only  slight.  001  gnu.  of  atoxvl  ikt  250  c.c. 
of  urine  may  be  detected  bv  this  reagent. 3*  Further, 
deUcate  tests  for  atoxyl  are  supplied  by  Covelli.^' 
Sodium   acttyl-p-amino-phenylarMonate. 

CH8CO.NH.C,H,As<;).(ONa)(()H),5H.O. 
Also  arsacetin  (reg.  trade  mark  ;  patented),  acetyl- 
atoxyl.  This  salt  is  prepared^a  by  neutralising  acetyl- 
arsanilie  acid  with  warm  concentrateil  soda  solution  q.t 
It  occurs  as  a  white  crystalline  powder  soluble  1  in  10  of 
water. 

t  retted 
-ion,  water 
300  and  hydrochloric  acid  .52  parts. 

This  body  is  stated  to    be   even    less    toxic  than  nJmyl. 
Solutions  of  acetylatoxyl  can  be  sterilised  by  heat  with 
out  decomposition,  and  can  be  stored  without  alteratiun. 
Sodiu7nbn,zo;/l.armrulate.Nl{.OC.C,HyC,HtAsO.OH.OSt. 
Sodium  hen  zoyl-acelyl-arsanilatc, 

N.C0.C,H5,C0.CH,.C,H,.A80.0H.0.Na. 
as  also 

Sodium-p-hydrozy-phenyl-arsonaU; QH.C,H,..K!iO.OH.Oiit 
have  been  prepared.  These  bodies  have  been  tested" 
both  as  to  protein  precipitation  and  action  on 
trypanosomes :  those  yielding  precipitates  with  protein 
containing  arsenic  were  the  most  active  on  typrauosnmi' 
The  hydroxyl  body  last  mentioned  and  the  benioyi 
acctyl-atoxyl  were  void  of  action.  The  conclusion  arrived 
at  was  that  the  NH,  grouping  is  an  essential  adjuvant  to 
the  arsenic  in  comlmling  trypanosomes. 
Dimethyl  amino-phcnyl-arsonic  acid. 

N(CH,),.C8H..AsO.(OH),, 
p-dimethylaminophenyl      arsonic      acid^     (pn-viously 
described  by  .Michaelis  and  V.  Brudcr,  "  Ann."  320.  296)    . 

«»  Yakimotr,   Chcm.    Zentr.,    1908,  1,   979.  ex   Urut«ch,  Htd.   ' 
Woch..  1908.  34.  200—202. 

"  .^iHith.  Zeitung.  22.  566. 

"  Cliom.  Zentr.,  1908,  li,  1542—1543,  ex  Deatorh.  .Med.  Woeh  . 
1908,  34,  .No.  34. 

"  Itougault,  J.  Pharm.  (him..  1907,  VI..  2t,  13—20. 

■»  Cliom.  Zcit.,  1908,  32.  1006  ;    J.  C.  S.  Al».  II.,  Nov.,  l»fi- 
1000. 

'•  Berichte,  No.  12,  July  20,  '07,  p.  3292. 

*•  Nicrenfttein.  ibid. 

"  Berichte,  Mioliai-lis,  41,  '08.  1514. 


For  acetylafing  sodium  arsanilate  31  parts  are 
with  acetic  anhydride  55.  adding,  after  interaction 
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is  made  by  oxidising  dimethyl-anilin-arsenious  oxide, 
(CHjjjN.CjHjAsO,  with  hydrogen  peroxide  in  presence  of 
alkali.  Pour  over  5  grms.  of  the  body  in  question  100  c.c. 
water  and  20  c.c.  of  1.5  per  cent.  NaOH  and  then  gradu- 
,aUy  6  c.c.  of  30  per  cent.  HoOo  and  precipitate  as  soon  as 
Icomplete  solution  occurs  with  dilute  acetic  acid.     Instead 

I  of  isolating  this  dimethyl-aniline-arsenious  oxide  (.see 
"  Ann."  270,  139.  for  preparation)  one  can  convert  it 
direct :  15  grms.  dimethyl-aniline  are  mixed  with  2.5  grms. 
iirsenious  chloride  and  heated  two  hours  on  a  water-bath, 
ijnd  poured  into  300  to  400  c.c.  cold  water.  The  mixture 
liissolves  in  the  water.  Add  sodium  hydroxide  in  excess 
liintil  the  dimethyl-anilin-arsenious  oxide  at  first  thrown 
jut  redissolves  (it  goes  milky  at  first).  Shake  out  the 
iimethylanilin  used  in  excess  with  petroleum  ether  and 
!«ld  hydrogen  peroxide  to  the  alkaline  licjuor.  Dilute 
icetic  acid  separates  the  body.  (To  ascertain  whether 
iiufficient  hydrogen  peroxide  had  been  used  a  little  li'ijimr 
ndi  was  emploj'ed,  causing  chocolate  precipitate  showing 
xcess  of  hydrogen  peroxide). 

C6H5N(CH3),-|-AsCl3=CeH4<;^'^||^)    +HC1^ 

+  H,0  =  C6H4<^^°jj^)  +2HC1 


P  TT  ^AsCl, 
^8"*<-N(CH3)o 
r  w  ,^Asi ) 
'^'"'^^(CHa), 


hen 


KaOH=C,H,<A^<ONa,OH 


P  „  ^As(ONa)OH  .  ^_„  „  ^AsO(ONa)OH 
^'"^^NiCHj),        +^~'"6"-*"^N(CH3), 

Sodium  dini(.thyIaminophenylar.sonatf  or  sodium  dimethyl 
irsanilate.  (CH3);.N.CeHj.AsO.OH.OXa.5H.O.  .Sodium 
liraethyl-arsanilate  crystallises  in  leatleta,  is  slightly 
loluble  in  cold  water  and  in  alcohol,  more  so  in  hot  and  in 
lilute  acetic  and  mineral  acids. 

p- Amino- phenyl-arsoiiic-tolitene-sulpkoTiate. 

CeH,NH,.A30(OH).O.SO„C7H7. 
This  body  is  a  new  compound  prepared  by  the  Schotten 
ind  Baumann  reaction  by  condensing  para-toluene 
ulphone-chloride,  C7H7SO2CI  (a  by-product  in  sulphon- 
.iting  toluene),  with  sodium  arsanilate. 
I  It  would  have  the  advantage  of  splitting  up  into  a 
lomparatively  innocuous  body  in  the  system — 

C7H7.SOj.NH.C5H3. 

'    It  is  obtainable  in  a  white  crystalline  condition  soluble 
|n  hot  water. 

Trisodium  arsenite  reacting  with  p-toluene  sulphone- 
Ihloride  yields  sodium  toluene  sulphinate  and  trisodium 
Irsenate.^a  It  has  been  suggested  that  the  chloride  first 
jeacts  with  the  alkali,  forming  sodium  hydroperoxide, 
j'JaO.OH,  which  then  oxidises  the  arsenite  to  arsenate. 
■    l-CarboxyAi-acitaminophenyl-i-arsonic    acid. 

COOH.CeH3(NHCH3CO).AsO(OH),. 
This  has  been  made^s  by  oxidising  6-acetamino-tolyl- 
i-arsonic  acid  in  aqueous  solution  with  potassium  perman- 
;anate.  White  needles  containing  1  molecule  of  water, 
'nelting-point  about  230°.  HydroUsed  with  alkali  or  acid 
.ields  l-carboxv-O-aminophenvl-S-arsonic  acid  (anthranil- 
|.rsinic  acid),  COOH.CeH3(NH,).AsO(OH),,  in  needles, 
jnelting-point  245°,  which  may  be  diazotised  and  coupled 
'lith  amines  and  phenol.  AJi  aqueous  solution  of  the 
iiiazo-3ulphate  of  this  body  yields  l-carboxy-6-hydroxy- 
|ihenyl-3-arsonic  acid  (salicylarsonic  acid)  : 

'  COOH.CsH3(OH).AsO{OH)2. 

2-Amino-lolyl-o-arsonic  acid.  NH2.C7H5.AsO(OH).2- 
Patented.)  2-Amino  tolyl-5-arsonic  acid  forms  a  sodium 
»lt,  C7Hj03NAaNa,  in  colourless  crystals.  It  may  be  acety- 
;wted,  forming  the  body,  NHAc.C7HsAsO(OH)2.  This  is 
xidisable  with  alkaline  permanganate  into  2-acetylamino 
-carboxyphenyl-S-arsonic  acid, 

1  NHAc.CjH3(COOH).AsO.(OH)2. 

|*n  diazotising,  this  substance  is  converted  into  2-hydroxy- 
-carboxyphenyl-5-arsonic  acid, 

OH.CeH3(COOH)AsO(OH)2, 

"  Berichte,  1909,  42,  480—483. 

"  Kahn  and  Benda,  Berichte,  '08,  41,  3859—3865. 


in  colourless  needles.  To  produce  the  2-amino-tolyl- 
5-arsonic  acid  23  parts  of  arsenic  oxide  and  130"  parts 
of  orthotoluidine  (i.e.,  about  ten  times  a.s  much  toluidine 
as  is  required)  may  be  heated  togetlier.  Tliere  is  some 
spontaneous  heat  evolution  before  solution  is  effected. 
The  following  indicates  the   acetylation  : 

C7H6AsO(OH),NH2-KCH3CO)20-f(CH3COONa) 
231  requires   102 

=C7H,AsO(OH)<,NH.CH3CO-fCH3COOH+(CH3COO\a) 

273 
and    the    following    the    oxidation    with    potassium    per- 
manganate : 

/CH3  /COOH 

C5H3— AsO(OH),-*  C5H3— AsO(OH)., 
\NH.CH3CO  \NHC..H3U 

273 

Diazotising  is  then  effected  by  treating  with  sulphuric 
acid  and  sodium  nitrite. 

Amino-naphthyl-arsonic  acid.^''  NH2-0,„Hj.AsO(OH)2. 
Is  prepared  on  lines  corresponding  with  arsanilic  acid 
by  heating  a-naphthylaniine  with  a-naphthylamine 
arsenate  at  200°  C.  ;  in  other  words,  heating  arsenic 
acid   with   an  excess   of  a-naphthylariine — 

=  2(CioHsXH2AsO(OH)2)-i-xCir,H7NH2. 

Naphthylamine  230  parts  with  arsenic  acid  23  parts 
and  water  sufScient  to  dissolve  were  heated  to  200° 
for  two  hours  and  treated  with  sodium  hydroxide  in  the 
customary  manner,  passing  through  the  acid'  stage  to 
purify.  The  salt  was  ultimately  obtained  in  pinkish- 
coloured  crystals. 

Dicamphoryl  nr.finic  acid. — Quite  recently  Dr.  Morgan^s 
and  Miss  Micklethwaite  have  described  this  body,  made  by 
condensation  of  arsenious  chloride  with  sodium  camphor  in 
dry  toluene,  a  monobasic  acid  of  formula  CooHsqOjAsH 
being  ultimately  obtained — i.e..  (C,qHi50)2--\sO.OH — 
almost  insoluble  in  water,  readily  in  benzene,  chloroform, 
&c.  The  alkali  salts  are,  however,  extremely  soluble. 
The  author  has  repeated  these  exjieriments. 

It  is  difficult  to  generalise  on  the  effects  which  all  the 
foregoing  bodies  would  have  on  the  system.  So  far  as 
the  organic  radicle  is  concerned,  if  its  importance  is  not 
outweighed  by  the  arsenic  and  the  arrangement  of  that 
element  in  the  molecule  of  the  substance,  one  may  point 
out  that  in  general,  fatty  bodies  tend  to  give  rise  to 
tremor,  convulsions,  and  paralysis,  whilst  aromatic 
bodies  produce  anassthesia.  Further  generalisationsS^ 
as  to  benzene  compounds  are  that — 

(i.)  Those  containing  hydroxyl  are  antiseptic. 

(ii.)  Those  containing  an  amido  group  or  an  acid  amide 
are  hypnotic. 

(iii.)  Those  containing  an  amine  and  an  alkyl  are 
analgesic. 

Contrary  to  the  fact  that  fatty  acids  are  as  a  general 
rule  easily  oxidised  in  the  system,  the  benzene  ring  in  a 
medicinal  chemical  is  rarely  broken  up.  Benzene  itself 
is  oxidised  to  phenol.  Naphthalene  is  eliminated  as  a 
glycuronic  derivative. 

It  is  of  interest  to  recall  that  arsenic  derivatives  lose 
their  physiological  characteristics  on  being  converted 
into  salts  of  arsonium  bases.  These  possess  a  strong 
curare-like  action  (paralysing  ends  of  motor  nerves  of 
muscles).  This  occurs,  it  will  be  noticed,  simultaneoasly 
with  a  change  from  the  3  to  the  5  valent  atom. 

Iodoform;       [Alleged]    Formation    0/ .    /rom    carbon 

dioxide  in  presence  of  ammonia.  A.  Labat.  J.  Pharm. 
Chim.,  1909,  30.  107—109. 
It  is  found  that  the  supposed  formation  of  small  cuantitics 
of  iodoform  by  the  action  of  iodine  on  carbon  dioxide 
in  presence  of  ammonia  as  stated  by  Guerin  (this.!.,  1909, 
220),  does  not  occur.  The  iodoform  found  is  derived, 
not  from  the  carbon  dioxide,  but  from  a  trace  of  a  ketonic 
impurity,  probably  acetone,  in  the  liquid  ammonia. 
It  is  not  invariably  formed  under  the  conditions  of  the 

"  O.  and  R.  Adler,  Bericht*.  '08,  41,  931. 

»  J.C.S.  Trans.,  nee.  '08,  2144. 

••  Francis  and  Brickdalc,  Chemical  Basis  of  Pharniacology. 
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experiment,  with  all  solutions  of  ammonia  ;  and  when 
produced,  is  obtained  with  equal  facilitv.  and  in  the 
same  quantity,  by  the  action  of  iodine  oii  the  ammonia 
alone,  mthout  the  intervention  of  anv  carbonic  acid 
gas.— J.  0.  15. 

Anthranol ;  Some  reactions  of .     R.  Padova.     Comptes 

rend.,   1<109,   149,   217—220. 

When  anthranol  i.s  boiled  with  a  solution  of  jihcnylihloro- 
form  in  toluene,  hydrochloric  acid  is  evolved  and  dichloro- 
benzylanthronc,  is  produced  which  crvstallisps  from 
acetone  in  small,  slightly  grey  prisms  melting  at   158"— 

159  C.  When  heated  with  pyridine,  this  substance 
loses  a  molecule  of  hydrogen  chloride  and  forms  <u-chloro- 
phenylanthraquinomethane.  This  substance  crystallises 
in  small  prisms  with  a  faint  rose  colotir,  gives  a  dork 
red  coloration  with  concentrated  sulphuric  acid  and 
melts  at  130°— 131°  C  Arvlanthramines.  R.NH.C.^Ho, 
can     be     formed     by     heating     anthranol     with      excess 

of  arylammes.     Phenvlanthramine  melts  at  197° 198°  C   • 

a-naphthylanthraminc  at  199°— 201°  C,  ,i.naphthylan- 
thramme  at  213"  C.  Phthalvlideneanthrone  can 
be  formed  by  heating  phthalvl  chloride  in  xylene  with 
anthranol.  It  crystallises  in  transiiarent  brown  leaflets, 
melting  at  2r,2°-264°  C.  If  anthranol  be  treated  with 
phenanthrenequinone    in    acetic    acid,     oxidation     takes 

place   and   dianthrone.   decomposing  at    232° 250°  C.   is 

produced.  When  diphenylanthraquinomethane'  (anthra- 
fuchsone)  is  reduced  with  zinc  dust  and  acetic  anhydride, 

.  y^'Sio  '"'"''"'.^'■lO-antli'-yl'-ldiphenyl.methane.  melting 
at  228°-229°  C.  The  solutions  of  this  substance  have 
a  strong  violet  fluorescence. — F.  Shdn. 

Nitrosdbenzene  ;  New  method  of  preparing .     B   Oddo 

Gaz.  chim.  ital.,  1909.  '39.  I.,  659—661. 
NiTBcsoBENZEXE  can  be  obtained,  in  a  \-ieU  of  56  per 
cent,  of  the  theoretical  quantity,  by  the  action  of  nitrosyl 
chonde  on  phenyl-magnesium  bromide.  The  nitrosyl 
chloride  is  passed  into  a  solution  of  phenyl-magnesium 
bromide  in  anhydrous  ether,  contained  in  "a  flask  fitted 
with  a  reflux  condenser,  until  it  is  no  longer  absorbed 
Ihe  product  is  treated  with  ice  and  then  distilled  with 
steam.  The  nitrosobcnzcne  is  purified  by  crs-stallisation 
from  ether.  The  nitrosyl  chloride  is  preferably  prepared 
by  the  method  of  Francesconi  and  Bresciani  (Gaz  chim 
ital.,  1904  34.  II.,  13).  based  on  the  direct  unioHi 
chlorine  with  nitric  oxide  by  means  of  the  catalytic  action 
of  carbon.  It  can  be  preserved  in  the  form  of"a  solution 
in  anhydrous  toluene,  from  which  it  is  exi>elled  by  warming 

■  —A.  S. 

Phenol  ;    Oxidation  of .     Effect  of  some  forms  of  light 

and  of  active  oxygen  upon  phenol  and  anisol.  H.  D  (Jibbs 
Phihp  .1.  Sci.  A.,  1909.  4.  133—151. 
PCBE  phenol  remains  colourless  in  the  sunlight  when  in 
contact  with  indifferent  ga.ses,  but  becomes  coloured  in 
the  presence  of  oxygen  (this  J.,  1909.  326).  The  rate 
of  coloration  IS  slow  at  the  ordinary  temrjeratures,  but 
18  fairly  rapid  at  the  boiling  point  of  phenol.  Oxidation 
13  the  cause  of  the  coloration,  and  quinol.  quinone  and 
catechol  are  produced,  and  probably,  phenotiuinone. 
Active  oxygen,  that  is,  ozone  or  the  o.xygen  liberated  at 
the  aiiode  of  an  electrolytic  cell,  reacts  "easily,  producing 
the  above-mentioned  .substances  besides  gUoxylic  acid 
and  carbon  dioxide.  Glasses  which  have  the  most  com- 
plete ultra-violet  absorption  retard  the  reaction  of  sun- 
light in  the  greatest  degree.  Ozone  could  not  be  detected 
in  pure  dry  oxygen  exposed  to  sunlight.  Phenol  methyl 
ether  IS  not  coloured  by  ozone,  oxygen,  or  sunlight. 
In  order  to  obtain  perfectly  pure  phenol,  it  must  be 
instilled  out  of  contact  with  oxygen.— F.  .Siin.v. 

Hydroxylamine ;        Alknlimelric    determination     of 

A.  Stabler.  Ber..  1909,  42.  2695— 2(i96. 
The  hydroxylamine  is  reduced  with  tilanous  chloride 
or  titanous  sulphate  .solution,  and  the  resulting  ammonia 
distilled  in  o  .\/10  acid  which  is  then  titrated  back. 
ITie  method  may  lie  also  used  for  all  nitrogenotis  organic 
compounds  which  are  reduced  by  titanous  chloride  or 
sulphate,    forming    volatile    amines.     The    reduction    is 


carried  out  in  mineral  acid  solution,  the  titanous  salt 
being  a<lded  with  shaking  until  a  permanent  pink  colora- 
tion IS  produced,  and  the  ammonia  distilled  in  the  usual 
manner  after  addition  of  potassium  hydroxide  solution 
in  excess;  the  titanium  hydroxide  which  is  then  precipi. 
tated,  should  be  of  a  bluish  colour. E.  F. 

Primary,  secondary,  and  tertiary  alcohols  ;     The  Sahalitr- 

Senderens  test  for  distinguishing  between  G    B 

Neave.  Analyst,  1909,  34.  340—348. 
According  to  Sabatier  and  Senderens  (this  J..  1903 
577.  657),  by  the  catalytic  action  of  Hnely-divided  copper 
at  300°  C,  primary  alcohols  yield  hydrogen  and  aldehydes 
secondary  alcohols  yield  hydrogen  and  ketones  '  and 
tertipry  alcohols  j-ield  water  and  un.saturated  hvdro. 
carbons.  In  the  author's  exiK'riments.  the  vapoum 
issuing  from  the  tube  containing  the  eop]X'r  were  condensed 
and  portions  of  the  distillate  were  treated  with:— (1),  » 
solution  of  magenta  decolorised  by  sulphur  dioxide  •  red 
coloration  indicates  aldehydes;  ('2).  a  solution  of  semi- 
carbazide  hydrochloride  and  potassium  acetate  :  ketones 
give  a  white  precipitate;  (3).  bromine:  unsoturatwl 
hydrocarbons  cau.se  decolorisation.  'Hie  test  was  found 
to  be  satisfactory  in  the  case  of  the  13  primary.  9  secondary 
and  H  tertiary  alcohols  examined.  The  method  is  useful 
for  the  [ireparation  of  the  corresjionding  aldehydes  from 
ethyl  and  normal  propyl  alcohols,  a  yield  of  about  50  pet 
cent,   being  obtained  in  the  former  "case. A.  S. 

Bismuth  salicylate  ;    Determination  of  free  salicylic  acid 

'"■   •      J-    B-    P-    Harrison.      Brit.   Pharm.  Conf.. 

Newcastle,  July,  1909. 

In  order  to  determine  the  free  salicylic  acid  in  bismuth 
salicylate,  1  grni.  of  the  salt  is  shaken  up  with  10  c.c  of 
methylated  ether,  sp,  gr.  0-720.  the  h(|ui<l  filtered,  evapo. 
rated  to  small  bulk  on  the  water  bath,  and  then  allowed 
to  evaporate  spontaneously.  The  residue  is  dissolved  in 
05  c.c.  of  distilled  water  and  the  free  salicylic  acid  deter- 
mined colorimetrically  by  means  of  ferric  "chloride.  The 
amount  of  free  acid  extracted  in  this  way  is  about  one-half 
of  that  actually  present.  10  grms.  of"  the  bismuth  salt 
containing  known  amounts  of  free  salicylic  acid  were 
extiacted  in  a  Soxhlet  apparatus.  It  w"as  found  that 
chloroform  and  ether  of  sp.  gr.  0-720  were  the  only  satis- 
factory solvents.  Cldoroform  extracts  the  whole  of  the 
free  acid  and  does  not  decompose  the  salt,  but  it  requires 
a  longer  time.  Ether  is  quicker,  and  although  it  de<-om- 
poses  the  bismuth  salt,  does  so  to  a  constant  amount 
Evaporation  of  the  solvent  can  be  avoided  by  shaking 
it  with  a  known  volume  of  standard  alkali,  neutralising 
and  determining  the  salicylic  acid  colorimetrically,  bnt 
this   method   is   not  generally   applicable. — F.  Shd"n. 

Antimonium  sulphuratum.     F.  H.  Alcock.     Brit  Pharm. 

Conf.,  Newcastle,  July,  1909. 
Commercial  Antimonium  Sulphuratum  contains  sulphur 
in  various  forms,  some  of  which  interfere  with  the 
uses  of  this  compound.  The  sulphur  may  be  present 
in  the  free  state,  as  sulphuric  acid,  calcium  sulphate, 
sulphide  or  thiosulphnte,  or  as  the  normal  antimony 
trisulphide.  Calcium  jihosphate  has  also  been  found,  and 
sodium  salts.  The  test  suggested  by  Tildcn  should  not  be 
forgotten,  namely,  that  antimony  sulphide  should  impart 
nothing  to  water. — F.  Shdn. 

Antimony  in  its  sulphide  preparations  ;    Dtterminaliem  0/    ' 

.     D.  L.   Howard  and  J.   B.   P.   Harrison.     Brit 

Pharm.   Conf.,   Newcastle,   July,    1909. 

The  folIo»-ing  method  for  the  determination  of  antiraor.v 
can  be  applied  to  Antimonium  Sulphuratum.  and  tli- 
golden  sulphide  of  antimonj-.  0-5  grin,  of  this  substance 
is  weighed  into  a  60  c.c.  nickel  crucible  and  mixed  »Hth 
4  grms.  of  sodium  carbonate  and  4  grms.  of  sodium 
peroxide.  The  whole  is  covered  with  a  thin  lavcr  rf 
peroxide,  and  carefully  heated  at  first  with  a  very"  small 
flame.  The  heating  is  then  to  be  increased  till  the  contenU 
have  completely  melted.  The  melted  substance  is  dissolved 
in  a  small  quantity  of  water,  and  sufficient  hydrochloric 
acid  added  to  bring  the  antimony  into  soluticm.  The 
liquid  is  heated  to  drive  off  all  chlorine  and  made  up  to 
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jO  c.c.  If  the  black  sulphide  is  being  analysed,  3  gnus. 
:u!h  of  sodium  carbonate  and  peroxide  are  needed  for 
lich  0'5  grm.  of  substance.  The  sodium  carbonate  is 
Inployed  as  a  diluent  or  moderator  of  the  action  of 
lie  peroxide.  100  c.c.  of  the  clear  liquid  are 
,)iled  with  potassium  metabisulphite,  made  alkaline 
;p  phenolphthalein  with  sodium  hydroxide,  and  tartaric 
j;id  is  added  till  the  precipitate  first  formed  is  redissolved. 
•hree  grms.  of  sodium  bicarbonate  are  added,  and  the 
iitimony  estimated  by  titrating  with  X/\0  iodine 
j'lution.  The  sulphur  is  determined  by  precipitating  the 
'ear  liquid  with  barium  chloride  in  the  usual  wav. 

— F.  Shdx. 

ipheni/karhazide ;  Use  of  symmetrical  in  volu- 
metric   analysis.  Determination    of    mercury    in    mer- 

'rurous  4n/(.s'.  B.  Oddo.  Gaz.  chim.  ital.,  1909,  39, 
I.,  666—671. 

HE  author  uses  as  an  indicator  for  the  determination  of 
'le  end  point  of  the  titration  of  mercurous  salts  with 
■idium  cHoride  solution,  symmetrical  diphenylcarbazide 
^sHs-NH.NH.jjCO,  which  has  already  been  proposed  by 
■azeneuve  (this  J.,  1900,  1007,  1040)  as  an  analytical 
lagent,  and  has  been  used  by  the  author  in  the  volumetric 
'jtermination  of  copper  (this  J.,  1903.  106G).  The  intense 
Imb  coloration  produced  by  mercurous  salts  with  the 
iSagent  is  not  affected  by  small  quantities  of  nitric  acid. 
;he  process  is  as  follows  : — The  solution  of  the  mercurous 
iilt  is  rendered  nearly  neutral  by  addition  of  sodium  car- 
JDnate.  and  is  then  titrated  with  a  AVIO  solution  of  sodium 
liloride,  the  end  of  the  reaction  being  attained  when  a 
'rop  of  the  clear  solution  no  longer  gives  a  coloration  on  a 
|:et-paper  prepared  with  an  acetic  acid  solution  of  diphenyl- 
irbazide.  For  the  determination  of  mercurous  in  presence 
'f  mercuric  salts,  the  solution  is  first  treated  with  a  known 
■icess  of  A'/ 10  sodium  chloride  solution,  the  mercurous 
(aloride  filtered  off  and  waslicd,  and  the  mercuiic  salt 
11  the  filtrate  precipitated  with  hj'drogen  sulphide.  After 
jltering,  the  solution  is  boiled  to  expel  hydrogen  sulphide, 
j.id  the  excess  of  sodium  chloride  titrated  with  mercurous 
jitiate  solution. — A.  S. 


^aialytic  oxidaiion  and  reduction   of  organic   compounds. 
Fokin.     See  XII. 

elerminin^  molecular  weights  of  carbohydrates.  II. 
I  Differentiating  between  primary  and  secondary  and 
'  tertiary  akolioU.     Wacker.     See  XVI. 

mylacetate   for   celluloid    factorici    in    the    Netherlands. 
Bd.  of  Tr.  J.,  July  29,  1909.     [T.R.] 

Dutch  Royal  Decree,  dated  the  30th  June,  provides 
r  the  duty-free  admission  under  conditions  prescribed  in 
Decree  of  the  11th  August,  1908,  of  amylacetate  for  use 

the  manufacture  of  articles  of  celluloid. 

imphor  erport-s  of  Japan.     For.    Off.  Ann.    vSeries,  1909. 
[T.R.] 

HE  figures  for  1908  show  a  reduction  from  £513,000  to 
!10,000,  as  well  as  a  decUne  in  quantity  from  1,820 
'  1,076  tons.  Meanwhile  Chinese  camphor  and  the  various 
nds  of  synthetic  camphor  which  are  being  produced 
'Utinue  to  prove  most  formidable  competitors. 

Patents. 

prilised  cry.^tals  of  laxative  salts  ;    Production  of  . 

I T.  Kerfoot,  Ashton-under-Lyne.  Eng.  Pat.  15.306. 
j  July  20,  1908. 

jiLTS  which  possess  laxative  properties,  such  as  sodium 
llphateor  phosphate,  or  magnesium  sulphate,  are  rendered 
jerile  by  recrystallising  them  from  a  solution  of  one  or 
(Ore  essential  oils  in  water.  The  essential  oils  used 
iiould  possess  antiseptic  properties,  and  may  be  used  in 
iproximately  saturated  solution.  Pine  oil  and  cinnamon 
1  are  mentioned  as  being  especially  suitable. — T.  F.  B. 


Pharmaceutical  preparation  \ergot'\  and  process  for  obtaining 
the  same.  Knoll  und  Co.,  Ludwigshafen,  Germany, 
Eng.  Pat.  27,038,  Dec.  12,  190S.  Under  Int.  Conv.. 
Dec.  23,  1907. 

Ergot  and  its  extracts  soon  decompose  and  cannot  be 
kept  in  stock  longer  than  a  year.  According  to  this 
invention  a  permanent  product,  whicli  retains  the  fuU 
effect  of  the  fresh  drug,  is  obtained  from  the  aqueous 
extract  of  ergot,  after  removal  of  the  fat,  by  neutralising, 
concentrating,  and  then  treating  it  exhaustively  with 
alcohol  and  ether  of  high  percentage.  By  this  treatment 
inactive  substances  separate  out  together  with  very 
small  proportions  of  the  active  principles,  whilst  the  main 
portion  of  the  latter  remains  in  the  alcohol-ether  solution. 
The  latter  is  concentrated  and  dried,  preferably  in  vac^to, 
and  after  admixture  with  lactose  or  other  suitable  sub- 
stances, it  is  made  into  a  permanent  preparation. — ,1.  F.  B. 


Therapeutic   compound   [from,   laudanosine}  ;     Manufacture 

of  a .     H.  S.  Wellcome,  London,  and  F.  L.  Pyman, 

Dartford.     Eng.  Pat.  314,  Jan.  6,  1909. 

When  laudanosine  (iV-methyltetrahydropapaverine)  is 
oxidised,  e.g.,  by  means  of  manganese  dioxide  and  sulphuric 
acid,  veratraldehyde  is  formed,  together  with  a  new  base, 
2.|3-methylaminoethyl-4.5-dimethoxybenzaldehyde.  The 
veratraldehyde  is  removed  from  the  acid  oxidised  mixture 
by  filtering,  neutralising  with  sodium  carbonate,  again 
filtering,  and  extracting  with  benzene ;  the  alkaline 
solution  is  mixed  with  sodium  hydroxide  and  extracted 
with  benzene,  the  benzene  extract  being  shaken  with 
dilute  hydrochloric  acid  to  neutralise  the  base.  The  new 
substance  forms  colourless  needles,  of  m.  pt.  123° — 124°  C. 
Its  hydrochloride  melts  at  61° — 62°  C,  its  aurichloride 
at  169°  C,  and  its  picrate  at  169°— 170°  C— T.  F.  B. 

Physiologically    active    base  ;     Method    of    manufacture    of 

a [p-IIi/drn.vyphenylethi/lamine].     H.   S.   Wellcome. 

London,  and  G.  Barger,  Heme  Hill.  Eng.  Pat.  1560, 
Jan.  22,  1909. 

When  /(-hydroxybenzylcyanide  is  reduced,  p-hydroxy- 
phenylethylamine  is  produced.  For  example,  5  grms.  of 
the  above  cyanide  are  dissolved  in  a  little  boiling  alcohol, 
and  7 — 10  grms.  of  sodium  are  gradually  added,  the 
solution  being  kept  boiling  and  concentrated.  When 
the  sodium  is  dissolved,  the  solution  is  neutralised  with 
hydrochloric  acid,  evaporated  to  dryness,  and  extracted 
with  absolute  alcohol.  The  free  base  is  obtained  by 
rendering  the  solution  of  the  hydrochloride  alkaline  with 
sodium  carbonate,  evaporating  to  dr\Tiess  in  vacuo,  and 
extracting  with  boiling  xylene,  in  which  the  base  is  slightly 
soluble.  It  is  readily  soluble  in  water  and  in  warm 
alcohol;  its  m.  pt.  is  161°  C,  and  it  distils  at  161°— 
163°  C.  (2  mm.  pressure)  and  at  175°— 181°  C.  (8  mm. 
pressure). — T.  F.  B. 

Medical  preparation  [nuclein  rich  in  iron']  from  yeast  and 
process  of  manufacturing  the  same.  A.  Ascoli.  Milan, 
Italy.  Eng.  Pat.  5571,  March  8.  1909.  Addition  to 
Eng.  Pat.  21,820,  Oct.  15,  1908. 

The  precipitate  obtained  by  treating  yeast  acording  to 
the  original  patent  (see  Gcr.  Pat.  194,950;  this  J.,  1908, 
(544),  is  washed  and  dried  at  about  60°  C,  with  or  without 
a  vacuum.  The  dry  product  obtained  is  tasteless  and 
stable.  If,  in  the  preparation  of  the  [iroduct,  a  more 
dilute  solution  of  alkali  has  been  used  than  that  described 
in  the  original  patent,  the  temperature  of  drying  must  be 
raised.— T.  F.  B. 

Tartar  ;    Process  for  treating  substances  containing  crude 

,  in  order  to  render  colouring  matter  insoluble.     V. 

Oarin  and  F.  David.  .Second  Addition,  dated  .Mar.  7, 
1908,  to  Fr.  Pat.  374,276,  April  12,  1906.  (Sec  this  J., 
1907,  778.) 

Prolonged  boiling  (e.g.,  for  about  45  rains.),  after  trt^at- 
ment  with  formalin,  may  replace  the  diying  specified  \i\ 
the  principal  patent. — F.  Sodn. 
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Surrender  of  Letters  Patent  under  Section  26  (3)  of  the 
Palenl.^  and  Designs  Act,  1907.  London  Gazette, 
Aug.   13,   1909. 

The  Comptroller-General  has,  on  the  application  of  the 
inventors,  revoked  the  l^etters  Patent  granted  to  Knoll, 
Daege  and  Knoll  for  "  Manufacture  of  santalol  estera 
from  sandal  wood  oil,"  No.  17. ."ill,  of  Keli.  In.  liMi."i  (this 
J.,  lOOti,  233). 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

I'.iTENT. 

Photographic  reproduction  of  colours.  E.  C.  G.  C'aille, 
Lcvallois-Perret,  France.  Eng.  Pat.  l.'i.OSO,  July  15, 
1908.     Under  Int..  C'onv.,  .July  1(1.  1907. 

A  SCREEN  for  colour  pliotography  is  prejiarcd  by  super- 
posing on  a  trans])arent  surface,  three  transparent  layers, 
one  layer  being  ruled  with  ])arallel  lines  and  the  others 
with  dots  to  till  the  spaces  between  the  lines  ;  the  layers 
are  coloured  orange,  green,  and  violet  res])ectively.  and 
the  screen  is  jirovidcd  with  guide-marks.  An  ojiaiiue 
"  support  '"  is  then  (irepared  to  correspond  exactly  in 
ruling  to  the  screen,  the  patterns  being  coloured  with 
the  colours  complementary  to  those  on  the  screen.  This 
support  is  covered  with  a  silver  bromide-gelatin  emulsion. 
The  object  to  be  reproduced  is  photograiihed  on  a  jihoto- 
graphic  plate  through  the  screen,  and  the  resulting 
negative  i.s  printed  in  the  usual  manner  on  a  sujiport 
prepared  as  above,  which  is  then  developed  and  fixed. 
The  result  is  a  reproduction  in  colour  of  the  original,  but 
covered  by  a  series  of  black  dots  consisting  of  reduced 
silver.  These  are  bleached  by  means  of  a  I ^25  per 
cent,  solution  of  mercuric  chloride,  and  the  print  is  dried, 
without  washing,  t'upric  chloride,  or  other  chloride 
capable  of  converting  silver  into  its  chloride,  may  be 
used  in  place  of  mercuric  chloride.  Certain  modifications 
of  the  above  process  are  also  described. — T.  F.  B. 


XXIL— EXPLOSIVES.    MATCHES,    &c. 

Explosives  ;  Thirty-third  Annual  Report  of  II. M.  Inspectors 

of  .     1908. 

Factories  and  magaziiies. — The  number  of  factories  under 
continuing  certificate  was  33  and  under  licence  105.  The 
number  of  magazines  under  continuing  certificate  was 
92  and  under  licence  348.  During  the  year  154  visits 
were  i)aid  to  factories,  and  43li  to  magazines.  There  was 
an  objection,  during  the  course  of  the  year,  by  the  local 
authorities  at  Pevranporth.  Cornwall,  to  the  granting 
of  an  amending  licence  for  the  storage  of  cordite.  An 
appeal  was  made  against  this  refusal,  and  an  inquiry 
was  held  by  one  of  the  inspectors,  with  the  result  that  the 
appeal  was  allowed. 

Importation. — The  amount  of  foreign  blasting  explosives 
containing  nitroglycerin  imported  during  the  year  was 
1,080.205  lb.,  but  of  this  ipiantity  050,2>JU  lb.  w"erc  tran- 
shipped to  other  countries.  The  amount  of  blasting 
explosives  imported,  not  containing  nitroglycerin,  was 
G,100  lb.  The  number  of  detonators  imported  was 
almost  18,000,(XI0,butof  this  number  almost  2,000,000  were 
immediately  transhipped  for  other  countries.  399  tons 
of  fireworks  were  iniport<d  during  the  year. 

Accidents. — The  number  of  accidents  from  fire  or 
explosion,  of  which  the  Department  had  cognisance 
during  the  year  was  392,  causing  34  deaths,  and  injuring 
402  persons.  The  number  of  deaths  (3)  from  accidents 
by  fire  or  explosion  in  the  manufacture  of  explosives, 
was  much  below  the  average  for  the  decade  (7). 

Hiat  />'.«(  committee. — A  meeting  of  the  officials  of  the 
explosives  department  and  representatives  of  the  trade 
was  held  on  Dec.  15,  1908,  to  consider  the  question  of 
the  heat  test  for  exiilosives.  The  general  feeling  of  the 
meeting  is  stated  to  have  been  : — ( 1 ).  That  although  the 
heat  t(  st  wtis  second  to  none  as  regards  ri'liability  ;  and 
as  a  t(st  of  purity  in  manufacture  was,  by  reason  of  its   | 


convenience  and  adaptability  to  all  natures  of  nitr 
compounds,  practically  indispensable,  it  was  undoubtedl 
higljy  desirable  that  where  important  interests  wei 
involved,  a  verdict  of  rejection  should  not  depend  on 
single  test.  (2).  That,  if  substantial  financial  assistant 
were  to  be  forthcoming  from  the  trade,  it  was  of  tl 
utmost  consequence  that  any  check  test  or  tests  shoul 
be  fornudated  under  the  cegis  of  a  body  of  experts  i 
unquestioned  authority  such  as  a  joint  committee  repn 
scnting  the  Home  Dlfice,  War  Office,  Admiralty,  ant 
lastly,  the  trade  itself. 

Chemical  Advisers'  Report. — Messrs.  Dupre  report  th( 
out  of  410  samjjles  examined,  58  were  rejected.  Tli 
rejections  were  for  the  following  reasons,  and  in  tli 
numbers  stated: — Heat  test  (Iti);  exudation  (8);  cor 
taining  mercury  (10);  incorrect  com]K)sition  (24);  to 
sensitive  (2). 

There  was  a  drop  in  the  number  of  samples  receive 
from  the  Customs,  and  also  in  the  number  of  sampip 
examined  in  connection  with  the  Home  (JCfice  testin 
station  at  Woolwich.  56  tests  for  mercury  were  madi 
and  183  special  tests  on  guncotton.  As  regards  th 
rejection  of  permitted  explosives  for  incorrect  compositiar 
it  is  stated  that  this  number  is  consitiered  to  be  modcratt 
considering  the  amount  of  these  exphisivcs  now  used 
the  complexity  of  the  composition  in  many  cases,  ani 
the  smallness  of  the  margin  that  can  be  allowed  for  error 
of   manufacture. 

The  fund  provided  by  the  Treasury  for  the  investigatjoi 
into  the  heat  test  and  other  stability  tests  has  beoi 
exhausted.  A  large  amoimt  of  work  has  been  done 
and  Messrs.  Dupre  hope  to  have  an  op|>ortunity  of  publish 
ing  all  the  results  at  a  future  date.  In  regard  to  thi 
question  of  mercury  in  explosives,  as  stated  in  the  repor 
for  1907,  it  was  found  that  0-001  mgrm.  of  mercury 
under  favourable  conditions,  has  a  marked  influenci 
on  the  heat  test.  With  the  conditions  under  which  thi 
spectroscopic  test  is  worked,  less  than  001  mgrm.  cannoi 
be  detected  with  certainty.  Considering  the  explogivi 
for  which  the  smallest  quantity  is  taken  for  the  he«l 
test,  and  the  largest  for  the  spectroscopic  test,  ft;.,  cordite 
one  thousandth  of  a  0001  mgrm.  of  mercury,  or  a  qusntitv 
sufticient  to  alfect  the  heat  test,  on  the  25  grains  taken 
for  this  test,  is,  very  approximately,  1  part  in  2.1)00,000 : 
while  1  part  in  2,000,0()0  on  the  15  grms.  employed 
the  spectroscopic  test  is  very  nearly  0-01  mgrm.,  or 
smallest  (juantity  that  can  be  detected.  The  two  tesi- 
are  therefore,  in  this  case,  strictly  comparable,  while  in 
the  case  of  all  other  exjilosivcs.  under  the  tests  at  preKiil 
prescribed,  the  heat  test  is  the  more  sensitive.  WTien 
considering  the  amounts  of  materials  that  might  inlluence 
the  heat  test,  their  action  under  the  most  favourable 
conditions  must  be  considered,  such,  e.g.,  as  would  obtain 
if  mercuric  chloride  in  solution,  were  painted  on  the 
outside  of  the  explosive.  It  is  considered  that  the  presence, 
in  however  minute  a  ]iro]xirtion.  of  an  unnivc«»»r)' 
ingredient,  which  may  be  objectionable,  justifies  the 
rejection  of  the  material  containing  it.  regardless  of  the 
quantity  required  to  do  actual  harm.  If  it  can  be  provwl 
that  the  precautions  ncces-sary  to  avoid  the  presence  of 
such  minute  traces  would  seriously  ham|MT  the  trade  a? 
a  whole,  a  compromise  might  beconu-  nwessary.  The 
results  of  a  very  large  number  of  tests,  made  on  many 
samples  to  which  there  was  no  reason  to  suspect  » 
deliberate  addition  of  mercury,  have  shown  that  it  is. 
to  say  the  least,  highly  improbable  that  the  sixjctroscopic 
test,  as  carried  out.  will  detect  such  mercury  as  ra»y 
find  its  way  into  the  explosive  in  the  ordinary  pn>cca»  of 
manufai'ture.  A  large  amount  of  work  on  the  stability 
and  purification  of  guncotton  was  carried  out  and  many 
interesting  and  suggestive  results  obtained,  but  no  definite 
statement  could,  for  the  moment,  be  made  upon  this 
matter. 

Testing  station  at  Hoo/ui'cA. — Captain  De«boroueh 
reports  that  eight  explosives  were  submitted  to  tne 
otlicial  test.  Seven  of  these  tests  were  successful  with 
the  result  that  one  new  explosive  which  was  tested  thre«' 
times  on  account  of  variation  in  the  }>crcentage  of  the 
ingredients  and  in  the  nature  of  the  wrapper,  was  added 
to  the  list.  A  table  in  the  report  shows  the  ignitiooi 
of  firedamp,  or  coal  dust,  which  were  brought  to  the  notice 
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if  the  department  during  the  year.  One  of  these  was 
larticularly  noteworthy  in  that  it  occurred  with  the  use 
f  carbonite.  This  explosive,  when  tested  by  the 
instemmed  shot  system  gives  the  result  that  a  charge  of 
(lOO  grms.  fails  to  ignite  the  most  sensitive  gas  mixture. 
II  the  particular  case,  at  ^\'hitwood  Colliery,  a  charge 
•f  under  350  grms.  ignited  firedamp  ;  no  coal  dust  was 
nvolred.  It  is  not  implied  that  this  proves  that  the 
ontinental  system  of  testing  is  wTong  ;  but  it  demonstrates 
.hat  the  advocates  o£  that  system  of  testing  explosives, 
|,re  not  warranted  in  making  the  statement  that  it  is 
Iways  safe  to  use  charges  not  exceeding  the  charge 
imite.  This  is  the  first  recorded  instance,  in  this  country, 
f  an   ignition   of   firedamp   by   carbonite.     An   ignition 

urred  at  the  Glencoe  Colliery  in  Xatal,  on  Feb.  13, 
II  i8.  According  to  the  report  of  the  Commission 
p[)ointed  to  inquire  into  the  accident,  the  ignition  was 
rcasioncd  by  the  firing  of  a  charge  of  6  oz.  (about 
7(1  grms.)  of  carbonite,  in  a  shot  hole  2  feet  9  inches  in 
i-jith.  stemmed  to  the  mouth  with  damp  sandy  loam, 
i  shot  had  been  fired  the  previous  day,  but  had  only 
chambered  "  the  coal  leaving  the  face  and  stemming 
iitact.  The  shot  %vhich  caused  the  ignition  was  planted 
■1  inches  from  the  former  shot-hole.  There  was  evidence 
o  show  that  the  coal,  which  it  was  intended  to  bring 
Inwn.  had  apparently  not  been  loosened  or  shaken  by 
he  shot  fired  on  the  previous  day.  On  firing  the  shot. 
'_'ht  persons  were  injured  by  the  resulting  ignition  ;  three 

them  subsequently  succumbed  to  their  injuries.     The 

d  was  also  found  to  be  on  fire.     Subsequently  explosions 
I lurred  which  caused  great  loss  of  life. 
The  following  list  gives  the  amount  of  explosives  used 

Great    Britain    in    mines    and    quarries   from    details 
iiplied  by  the  Mines  Department : — 


Explosive. 

Quantity 
used. 

Percentage 
of  total. 

lb. 
8,297,738 
18,736.168 
2,737,468 

668  401 

26-9 

iiripowder 

(■lignite    

lastini;    gelatin,  dynamite,  and 
gelatin  dynamite 

60-9 
8-9 

2.-7 

heddite    

249.996        1               0-8 

103,952        j              0-3 

Total    

30,793,723 

100-0 

— G.  W.  McD. 


^jplosiven   in   coal  mines.     Home   Office   Order,   Julv   3, 
1909,  No.  748. 

HE  following  is  a  complete  list  of  the  names  of  permitted 
xplosive.s  as  defined  in  the  Schedules  to  the  Explosives 
a  Coal  Mines  Order  of  the  17th  December,  190B,  as 
..mended  bv  the  Orders  of  the  8th  April,  1907,  of  the 
!:6th  Mav,  1908,  of  the  20th  August,  1908,  of  the  2nd  April, 
■  909,  of  the  20th  April,  1909,  and  of  the  3rd  July,  1909  :— 

Explosives  in  1st  Schedule. 

Permitite. 

Permonite. 

Permonite  IT. 

Phcenix  Powder. 

Pit-ite. 

Rexite. 

Eipping  Ammonal. 

Rippite. 

Roburite  No.  3. 

Russelite. 

St.  Helen's  Powder. 

Samsonite. 

Stow-ite. 

Thnnderlte. 

Titanite. 

Titanite  JTo.  1. 

Tntol. 
i  Victorite. 
I  Virlte. 

Westfalite  No.  1. 

WeRtfalite  No.  2. 

Withnell  Powder. 


ilibclte. 

Dorainite. 

Jhionite. 

Brajionite. 

imasite. 

Electronite. 

imraonal. 

Exoellite. 

.mmonal  B. 

Extra  Carbonite. 

immonite. 

Faversham  Powder 

imvia. 

Fracturite. 

.phosite. 

Good  Luclc. 

,.rkite. 

Havlite  No.  1. 

Ilellite  No.  1. 

Kolax. 

iellite  No.  3. 

Kynite. 

^iobbinite. 

Kynite  Condensed. 

liritonitc. 

Minite. 

ambrite. 

Monobel  Powder. 

rtionite. 

Negro  Powder. 

tite. 

Nobel  Ammonia 

,mte. 

Powder. 

Ivditc. 

Nobel  Carbonite. 

ollien-  .stec-lite. 

Nobel  Carbonite. 

.Ornish  Powder. 

Normailite. 

jUrtisite. 

Oaklite  No.  1. 

Jlahmenite  .\, 

Oaklite  No.  2. 

Odite. 

Explosive  in  2nd  Schedule. 
Bickford'8  Igniter  Faze. 

The  Secretary  of  State  has  made  an  Order  adding  the 
following  explosives  to  the  Schedule  of  the  "  Explosives 
in  Coal  Mines  Order  of  Dec.  17th,  1906  "  :— 

Nobel  Ammonia  Potcder. 


Ingredients. 

Parts  by  weight. 

Not  more  than 

Not  less  than 

Ammonium  nitrate 

Nitroglycerin 

86 
9 
8 
2 

82 
7 

Wood-meal  (dried  at  100°  C.)  . 
Moisture   

6 
0-5 

provided  that  the  cases  are  thoroughly  waterproofed 
with  ceresine  and  resin,  and  that  th»,  explosive  shall  be 
used  with  a  detonator  of  not  less  than  No.  6  strength 
[i.e.,  one  containing  15  grs.  of  a  composition  consisting 
of  80  per  cent,  of  mercuric  fulminate  and  20  per  cent, 
of  potassium  chlorate). 

Samsoiiite. 


Ingredients. 

Parts  by  weight. 

Not  more  than 

Not  less  than 

60 

4 
19 

7 

1-5 
14-5 

57 

N  itro-cotton 

3 

Potajssium  nitrat*  . . . 
Wood-meal  (dried  at 

Moisture    

Ammonium  oxalate   . 

166° 

'c.Y 

17 
5 

12-5 

provided  that  the  explosive  be  contained  in  a  non-water- 
proofed wrapper  of  parchment  paper,  that  it  be  used 
only  with  a  detonator  of  not  less  strength  than  No.  6, 
and  that,  if  frozen,  it  be  thoroughly  thawed  before  use. 

Titanite  A'o.  1. 


Ingredients. 


Paits  by  weight. 


Not  more  than    Not  less  than 


Ammonium  nitrate 

Trinitrotoluol 

Curcuma     charcoal    (dried     at 

100°  C.) 

Moisture   


85 
6 


provided  that  the  explosive  be  contained  only  in  a  case 
of  stout  paper  thoroughly  waterproofed  with  paraffin 
and  that  it  be  used  only  with  a  detonator  of  not  less 
strength  than  No.  6. 

Nitroglycerin  ;     The  velocity  of  decomposition,  of  by 

heat.     R.  Robertson.     J.  Chem.  Soc.,  Trans.,  ;909,  95, 
1241—1248. 

The  mode  of  decomposition  of  nitrocellulose  at  tem- 
peratures below  the  exploding  point,  has  been  worked 
out  by  Will  (this  .1.,  1901,  609;  1902,  1470,  l.=>54),  who 
gave  an  equation  expressing  the  quantity  of  nitrogen 
disengaged  as  a  function  of  the  temperature.  Further 
work  on  this  subject  has  been  done  by  the  author  (tliis  J., 
1902,   819 ;     1907,  639).     lu  the  present  communication 
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the  decom{x>sition  of  nitroglycerin  is  dealt  with,  when 
frep  from  the  cfttalytic  accclorative  action  produicd  by 
its  volatile  products  of  decomposition.  The  difficulties 
duo  to  the  volatility  of  nitroglycerin,  and  the  risks  of 
explosion  were  overcome  by  the  use  of  the  apparatus 
figured.  Jena  glass  wool,  soaked  in  0-3  to  2-5  grms. 
of  nitroglycerin  dissolved  in  acetone,  which  was  sub- 
sei|Uently  evaponitod  off  was  placed  in  the  horseshoe- 
shayjed  tube,  closed  by  a  ground  and  mercury-sealed 
plug.  A  current  of  carbon  dioxide  could  be  seiit  down 
the   right-hand   spiral,   through   the   glass   wool,   and   up 
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the  other  spiral,  or  vice  versa,  according  to  the  position 
of  the  stopcocks.  At  the  upper  end  of  the  apparatus 
is  a  sUp  joint,  between  which  and  a  supjwrting  pivot 
at  the  bottom,  the  whole  apparatus  could  bo  rotated 
about  its  axis.  The  carbon  dioxide  used  contained  only 
002  per  cent,  of  gas  unabsorbed  by  caustic  potash  solution 
and,  to  eliminate  any  oxygen,  was  passed  over  red-hot 
copper.  It  was  passed  through  at  the  uniform  rate 
of  1000  c.c.  per  hour.  The  spiral,  «l,  was  immersed  in 
an  oil-bath,  the  temperature  of  which  was  maintained 
uniform  by  means  of  a  stirrer.  It  served  as  a  pre-hcating 
worm  for  the  current  of  carbon  dioxide.  The  spiral,  s^, 
above  the  heated  oil,  and  protected  from  it  by  asbestos 
cards,  was  cooled  by  an  air  blast.  It  served  to  condense 
any  volatilised  nitroglycerin.  After  a  suitable  period, 
the  apparatus  was  rotated  through  180  degrees,  when  the 
spirals  exchanged  functions.  Any  nitroglycerin  which 
might  have  condensed  in  s^  was  thtis  restored  to  the 
system.  The  gaseous  products  of  decomposition  were 
led  off,  for  examination,  through  the  slip  joint  by  means 
of  fixed  glass  tubes,  the  use  of  indiarubber  being  thus 
avoided.  As  a  precaution  against  the  canying  over  of 
nitroglycerin,  the  gases  were  passed  through  an  ice- 
cooled  worm  immediately  on  leaving  tho  decomposition 
apparatus.  The  mixture  of  carbon  dioxide,  of  «hich 
the  volume  wa?  known,  and  volatile  ];roducts  of  decom- 
position was  usually  passed  through  an  observation  tube, 
in  which  the  concentration  of  nitrogen  peroxide  was 
determined  by  the  spectroscopic  method,  and  from  this 
the  weight  of  nitrogen  disengaged  as  nitrogen  peroxide 
was  calculated.  In  most  cases  the  gases  issuing  from 
the  observation  tube  were  then  passed  through  hot  ; 
reduced  copper  asbestos  and  copper  oxide  asbestos  and 
into  a  gas  burette  containing  caustic  potash  solution,  where 
the  unabsorbed  nitrogen  was  measured  every  quarter  j 
of  an  hour.     The  following  conclusions  were  arrived  at  : —    ! 

(1).  The  disengagement  of  nitrogen  peroxide  proceeds 
in  a  perfectly  uniform  manner.  Thus  from  0-.5  grm.  of 
nitroglycerin  at  120°  C.  nitrogen  peroxide  was  found, 
by  the  spectroscopic  method,  to  bo  present  in  the  stream 
of  carbon  dioxide  in  the  following  concentrations  for 
16  successive  quarter  hours:  OOt.  0-07,  0-09.  O-II.  O-Il,  , 
0-12,  0-12,  0-12,  0-12,  0-13,  0-13,  012,  012,  0-12.  0-12,  0-12. 


These  results  agree  with  the  volume  of  nitrogen,  afti 
combustion,  unabsorbed  by  a  solution  of  caust 
potash. 

(2).  The  nitrogen  is  disengaged  for  the  most  part, 
not  entirely  as  nitrogen  peroxide,  and  the  estimation  < 
the  nitrogen  existing  as  such,  by  the  spectroscopic  mcthoi 
agrees  with  the  results  of  estimation  by  combustion  an 
other  methods.  In  this  respect  nitroglycerin  diffei 
from  guncotton,  from  which  the  nitrogen  disengaged  « 
nitrogen  peroxide  at  13.'>°  C.  amounts  to  only  abot 
40  per  cent,  of  the  total  nitrogen.  The  following  tabi 
shows  the  results  obtained. 

DUengagement  of  nitrogen  from  2-5  grtru.  of  nitroglycerii. 


Temperature  °C. 


Total  nitroKCD 
(t>y  combustioa). 


Nitrogen  as  peroxide 
(spectroftcopic). 


I3S                  1 

4-87 

4-33 

130 

2-72 

2-90 

124-9 

1-62 

1-57 

119-8 

0-74 

0-80 

115-0 

0-36 

0-39 

110-2 

0-28 

0-20 

105-0 

0-10 

0-08« 

100-5 

0-044 

0-043 

S5-0 

0-021 

0-024 

90-3 

0-009 

0-010 

(3).  The  rate  of  decomposition  is  a  function  of  th 
temperature  and  increases  from  95°  C.  to  125°  C,  \x\a\ 
doubled  in  a  rise  of  5'  C. 

(4).  Nitroglycerin  has  a  higher  rate  of  decoraiwsitioi 
than  guncotton  under  similar  conditions  and  at  the  sani' 
temperature. — G.  W.  McD. 

Patents. 


Explosives.     B.  E.  D.  Kilburn.  London.     From  C.  Pleper 
Berlin.     Eng.  Pat.  12,500,  July  27,  1908. 

The  claim  is  for  a  mixture  in  cqui-molecular  pro|X>rtioni 
of  starch,  ammonium  perchlorate,  and  sodium  or  potas 
siura  nitrate.  A  suitable  binding  material  may  bi'  add« 
if  desired.— 0.  R. 

Volatile  liquids  from,  smokeless  powder  manufacture.  &t. , 
Recover    of .     Fr.  Pat.  397,791.     See  V. 
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APPARATUS. 

Vacuum  distillation  apparatus,  with  electrically  htatta 
delivery  tube  for  solid  substances  having  high  or  tou 
melting  points.  J.  Bredt  and  A.  van  der  Maaren-Janson. 
Annalen,   1909,  367,  354—358. 

The  authors  have  devised  a  distilling  apparatus  by  mean; 
of  which  choking  of  the  delivery  tube  by  the  lubstanci 
solidifying  can  be  avoided.     It  consists  "of  a  distillation 
flask,  B,  provided  with  a  second  neck,  /,  in  hne  with  llic 
delivery  tube,  aa,.     The  delivery  tube,  a'a,  is  connect«l 
by  a  cork  to  the  receiver,  P>.     The  heating  arrangement    ' 
sliown  separately,  is  formed   by  wrajiping  a  nickel  m 
1-7.5   metres  long  and  0-2   mm.   diameter,   round  a  gi 
rod  2  mm.   thick.     This  rod  is  held  in  a  sealed  tube  nl 
4-5   mm.   outside  diameter,   and   is  fastened   at  one  end 
only  to  allow  for  expansion.     The   heating  arrangen  ■ 
must  be  as  long  as  the  delivery  lube,  which  in  this  ■ 
was  f)  mm.  internal  diameter.     Tlie  connecting  wirtv-..  ..' 
and  a,f.  are   made  of   platinum  O-.T — 0-4   mm.   thick,  so 
as  not  to  become  heated  by  the  electric  current.      In  order 
to  control  the  temperature  of  the  delivery  tube,  the  glass 
tube.    C.   contains   another   similar   heating   arrangement 


Vol.  XXVIII..  No.  16.] 


Ci.  XXUI.— ANALYTICAL  CHEMISTRY. 


917 


j|i  the  same  circuit  and  a  thermometer.  By  means  of 
iiiitable  resistances  the  dehvery  tube  can  be  heated  to 
ny  temperature  up  to  300°  C. — F.  Shdn. 

Patent. 

leasuring  and  recording  device  for  apparatus  for  gas 
analysis.  J.  Fehner.  Ger.  Pat.  211,739,  Dec.  14,  1907. 
'iTH  this  apparatus  the  quantity  of  a  gas  is  measured 

V  determining   the   weight   of  a   given  liquid   displaced 

V  the  gas.  The  gas  to  be  measured  passes  into  a  vessel, 
"in  which  it  displaces  the  Uquid  through  a  siphon  tube 
to  a  vessel  resting  on  one  arm  of  a  balance,  tie  other 
ra  of  which  may  be  connected  to  a  recording  device. 

I  order  that  the  amount  of  liquid  to  be  weighed  shall 
it  be  too  large,  a  vessel  may  be  disposed  just  in  front 
the  siphon  tube  ;  a  definite  portion  of  the  displaced 
(uid  fills  this  vessel,  and  only  the  remainder  passes 
rough  the  siphon  tube  and  is  weighed. — A.  S. 

INOROANIC—Q  VALITATI  YE. 

I'liacol  and  quinine  as  reagents  for  hydrogen  peroxide. 
Deniges.     See  XX. 

INORGAN IC—QU  ANTIT  ATIV  E. 

'.clro-analytical    precipitations    and    separations ;     Some 

.rapid  .     H.   Alders   and   A.   Stabler.     Ber.,    1909, 

42,  2685—2695. 

' .  K   the    separation    of   liquid    amalgams    a    thin-walled 

•  aa  glass  flask  is  used,  of  75  to   100  c.c.  capacity  and 

,j  mm.  diameter  in  the  neck.     The  bottom  of  the  flask 

h  narkedly  concave  and  three  platinum  wires  0'6  to  0-7  mm. 

■'  ck   are   sealed    through   the   outer   edg-;   of   the    base. 

f  e  cell   itself   weighs   about   20  grms.   and   holds   about 

'*grms.  of  mercury  whicli  forms  a  ring  round  the  edge 

<.the  base.     The  anode  consists  of   iridio-platinum  wire, 

lam.  thick  wound  into  a  horizontal  coil  at  the  bottom. 

!e  vertical  portion  of  the  wire  is  10  cm.  long,  and  passes 

'    ough  a  small  funnel,  which  serves  to  prevent  loss  of 

lid    during    the    rotation    of    the    anode.     The    cell   is    | 

ced  on  a  sheet  of  bright  copper  in  electrical  contact 

h   the   platinum   feet.     The   anode   is   rotated   400   to    ' 

'  times  a  minute.     Generally  a  current  of  3  to  4  amperes 

i  used  for  electrolysis.     Mercury  can   be  rapidly  and 

urately  determined  in  this  cell  from  solution  in  either 

■ic  or  sulphuric  acid.     After  connecting  up   with  the    | 

roe  of  current,  the  solution  is  gently  warmed  and  so 

ch  nitric   acid   added,   whilst   stirring,   that   a  current 

!  to  4  amps,  is  obtained  at  5  to  0  volts.     In  10  minutes 


a  drop  of  the  electrolyte  is  tested  with  ammonium  sulphide 
solution,  and  the  current  passed  for  a  further  5  minutes 
when   no    more    mercury    can   be   detected.     The    cell   is 
washed    with   hot    water   during    passage  of  the  current, 
with  use  of  a  pipette,  then  washed  with  alcohol  and  ether 
and  dried  for  15  to  30  minutes  in  a  vacuum  desiccator. 
The  results  are  said  to  be  very  accurate.     Similar  experi- 
ments were  tried  with  zinc :  from  solutions  of  the  sulphate, 
OTth  lead:  from  a  mixture  of  nitric  and  phosphoric  acids, 
and    with    iron :    from   sulphuric   acid    solution    of   ferric 
sulphate,   but  in  all   these   cases   the   amalgam   which   is 
formed,    oxidises   on    the    surface    during    washing.     For 
the  determination  of  copper,  from  solution  of  the  sulphate, 
and  silver,  from  the  nitrate,  the  method  gave  very  accurate 
results,  and  was  in  every  way  suitable.     Mercurj'  could  be 
accurately  determined,  from  solution  of  the  chloride,  in 
presence  of  arsenic.     One  c.c.  of  strong  nitric  acid  was  first 
added  to  100  c.c.  of  the  liquid,  which  was  then  electrolysed 
at  5  to  5i  volts.  E.M.F.  for  15  minutes  ;   sodium  hydroxide 
solution  was  then  added  until  the  liquid  was  only  faintly 
acid,    the    current    continued    for    a    further    5    minutes, 
and    the    cell    washed    out   as   usual.     The    mercury   was 
bright  and  coherent.     In  the  residual  liquid  the  arsenic 
was    determined    in    the    usual    manner    with    magnesia 
mixture.     Both    results    were    accurate.     In    presence    of 
phosphoric   acid,   arsenic,  selenium   and   some   other  sub- 
stances, lead  cannot  be  determined  in  the  usual  manner 
as  dioxide   at   the   anode  ;    if  one   attempts  to  deposit  it 
as   metal   on    the   cathode,    in   tlie    presence    of   redticing 
agents  to  prevent  formation  of  the  dioxide,  a  very  spongy 
and    oxidisable     precipitate    is    obtained.     The    authors 
attempted  to  determine   the  lead   as  liquid   amalgam  in 
their   apparatus,   but   without   satisfactory  result,   owing 
to   lo.ss   on   washing.     But   they   were   able   to   determine 
this   metal   rapidly   and   accurately   by  deposition   simul- 
taneously  with    a   known   amount   of   mercury.     To   the 
solution"  of   the   lead   salt    containing   a   slight   excess   of 
nitric  acid  a  known  amount  of  mercury  nitrate  or  chloride 
was  added  in  solution,  together  with  a  few  c.c.  of  strong 
phosphoric  acid   solution,   and   the  liquid  electrolysed   in 
a  platinum  dish  with  stirring,  the  di.sh  forming  the  cathode. 
The  electrolysis  lasted  about  20  minutes,  with  an  F..M.F. 
of    10   to    li    volts.     The   dish    was   fin.illy   washed   with 
water,    alcohol   and   ether   and   dried    for    15   minutes   in 
the  desiccator.     The  use  of  mercurous  nitrate  was  more 
accurate    than    that   of    mercuric    chloride.     Tlie   deposit 
of   lead   and    mercury   was   removed   from   the   platinum 
dish   with   dilute    nitric   acid,    and    this    caused   a   slight 
loss  of  platinum.     Lead  can  bo  accurately  determined  in 
this    manner    in    presence    of     (juinquivalent    arsenic,    if 
phosphoric  acid  be  added.     Otherwise  the  determinatioa 
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is  carried  out  in  precisely  the  same  manner  as  in  the 
absence  of  arsenic.  Attempts  to  determine  lead  in  tlic 
presence  of  antimony  and  of  selenium  were  not  satis- 
factory.—E.  F. 

Chromium,  copper,  )iirl:el,  eobtilt,  zinc,  and  lead  ;    Indirect 

volumetric   determination    of  .     A.    Bacovescu   and 

E.   Vlfthuta.     Ber..   lilOit,  42.  2638—2042. 

If  solutions  of  chromium.  cop]x>r,  nickel,  cobalt,  zinc,  or 
lead  salts  are  treated  with  frealily  precipitated  manganese 
carbonate,  chromium  is  precipitated  as  hydroxide,  the 
other  metals  as  carbonates,  whilst  an  ('((uivnlent  amount 
of  soluble  manganese  salt  is  proihued.  After  lillcring 
off  and  washing  the  prccipitnte.  the  manganese  si  lution 
can  he  titiated  and  th;*  amount  of  siibstituted  metal 
calculated.  The  salts  to  be  <letermincd  should  be  normal  ; 
if  free  acid  be  present,  this  must  be  neutralised.  The 
manganese  solution  is.  titrated  with  potassium  perman- 
ganate in  presence  of  zinc  sulphate.  The  authors  have 
tested  the  method  by  working  with  standard  solutions  of 
the  various  metals.  In  most  cases  hcatins;  for  several 
hours  was  ncces.sary  to  effect  comjileK'  double  deicm- 
position,  and  the  method  is  practicable  only  in  the  case  of 
copper,  chromium  and  lead.  Manganese  h\dro.\ide  can 
also  be  used  for  the  precipitation  and  answers  for  the 
determination  of  co[)per,  zinc,  chromium,  cobalt,  and 
nickel  salts.  Ixiad  salts  cannot  be  determined  with  the 
hydroxide  as  they  form  partly  soluble  doulile  salts.  The 
method  is  in  practice  carried  out  as  follows  :  One  to  two 
drops  of  nitric  acid  are  added  to  a  mixture  of  equal  volumes 
of  approximately  A'/l  solutions  of  manganese  sulphate 
and  potassium  hydroxide  or  carbonate  respectively. 
The  liquid  is  decanted  off  and  the  precipitate  washed 
carefully,  and  is  then  added  to  the  solution  to  be  deter- 
mined. After  boiling  for  .several  minutes,  the  precipitate 
is  filtered  off  and  wa.shed,  and  the  solution  titrated  with 
potassium  \>ermanganate.  An  excess  of  the  manganese 
salt  is  necessary  and  a  ratio  of  2:1  has  been  found 
satisfactory. — R.  L. 

Copper ;      lodomctric     determination     of    .      E.     V. 

Videgren.     Z.  Anal.  Chem.,  1909,  48,  339—545. 

The    sample     (2 — 3     grms.     of     ore)      is     dissolved      in 
10 — 20      c.c.      of      a      mixture     of     equal    volumes    of 
concentrated  svilphuric  and  nitric  acids.     When  sulphuric 
acid    fumes  appear,   the   llasU   is   cooled,   ,'iO — 40  c.c.   of 
hydrochloric  acid  of  sp.  gr.    1-1    are  added,  and  evapora- 
tion carried  on  till  spirting  begins.     Then,  10 — 15  c.c.  of 
concentrated  sulphuric  acid  are  added,  and  the  eva|)oration 
can  now  be  carried  to  complete  expulsion  of  liydrochloric 
and   nitric   acids   without   fear  of  lo.ss   by   spirting.     Or. 
for  greater  security,   the  evaporation   with  concentrated 
nitric  and  sulphuric  acids  may  be  done  in  a  400  c.c.  beaker, 
and  after  cooling,  an  addition  be  made  of  20 — 30  c.c.  of 
dilut<>  hydrochloric  (sp.  gr.   1-1)  and  20 — .'}0  ce.  of  dilute 
sulphuric   acid   (sp.   gr.    1-4).   after   which   evaporation   is 
carried  on  till  sulphuric  acid  f times  appear.     .Vfter  cooling, 
the  solution  is  diluted  with  water  ;   the  greater  the  amount 
of  iron  to  be  reduced  and  removed,  the  more  water  must  bo 
addexl.  to  allow  for  loss  by  eva|>oration  during  the  heating 
(for  3  grms.  of  purple  ore,  containing  say  01<>  per  cent,  of 
copper  and  (iO  per  cent,   of  iron,   the   volume  should   bo 
200  c.c).      The  solution  is  now  boiled,  as  lAtv,-  recommends, 
with  a  strip  of  aluminium  sheet,    145   mm.    by  25  mm. 
by  I  mm.,  till  the  iron  is  completely  reduced  and  the  copper 
preeipitatc<l  (8 — 30  minutes) :    the  copper  comes  down  in 
dense  flocks,  which  can  be  readily  washed.     The  sides  of  the 
beaker  are  wa.shed  down  with  weak  sulphurelled  hydrogen 
water,  the  aluminium  strip  is  similarly  washed,  the  copper 
allowed  to  settle  to  the  bottom,  tile  perfectly  dear  bquid 
poured  off.  and  the  copper  washed   by  decantation  with 
100 — 150  c.c.  of  the  sulphuretted  hydmgeii  water.     It  is 
now  dissolvixl  in  a  mixture  of  20  c.c.  each  of  3il  per  cent, 
potassium   chlorate   solution,   hydrochloric   acid    (sp.    gr. 
l-I)  and  sulphuric  acid  (sp.  gr.  1-4).  jxr  gramme  of  metal, 
the   solution   is   evaporated    till   all   chloiine   and    hydro- 
chloric  acid   are   expelled,    eoole.l.    dissolved   in    water — 
(for  0-01    grin,  of  copper.  20 — 30  c.c.   fur  0-4 — 0-5  cmi.. 
100 — 2(K)  c.c.  of  water)   (mtassium  iodide  adde<l.  and  the 
iodine  titrated  as  usual.     If  arsenic  or  antimonv  be  present. 


5  c.c.  of  2,5  per  cent,  sodium  acetate  solution  must  be 
added  before  adding  potassium  iodide.  .Should  the  liquid 
decanted  from  the  precipitated  co()[M'r  not  be  quite  clear, 
it  must  be  filtered,  the  filter  washed  free  from  iron  with 
weak  sulphuretted  hydrogen  water,  the  filter  broken  and 
the  precipitate  washed  through.  10  c.c.  of  hot  chlorate 
and  acid  mixture  poured  through,  the  filter  washed, 
the  liquid  eva))orated  to  about  4  c.c.  20  c.c.  of  water 
and  5  c.c.  of  sodium  acetate  solution  added,  and  the  liquid 
separately  titrated. — J.  T.  D. 

Lead  ;    Volumetric  determination  of ,  and  of  sulplmne 

arid  in  .«w////i«((  <.  B.  Oddo  and  A.  Beretta.  t!ai. 
chim.  ital.,  lOOO,  39.  I..  071— (>75. 
The  authors  find  that  the  method  of  determining  lead  by 
titration  with  i><)tassium  chromate  is  greatly  improved 
by  using  as  indicator  an  acetic  acid  solution  of  diphenyl- 
carbazide,  which  is  a  very  sensitive  reagent  for  chromateii 
(see  Cazeneuve,  this  .1..  lilOO,  1040).  The  solution  contain- 
ing the  lead  salt  is  acidified  with  acetic  acid,  or  if  it  cmitain 
free  mineral  acid,  is  treated  with  ammonium  aietate 
before  titi'ation.  The  end  pttiiit  is  best  ascertaiiivd  by 
pbuiiig  on  filter  paper  a  dmp  of  the  titrated  solution  and 
a  drop  of  the  <liphenylcarbazide  reagent,  and  noting  the 
colour  where  the  drops  intersect.  In  utilising  this 
method  of  determining  lead  for  the  determination  of 
sulphuric  acid  in  sulphates,  by  precipitating  with  a  soluble 
lead  salt,  it  is  neccssarv  to  filter  off  the  lead  sulphat*, 
as  the  reaction,  PbSO/-:  KXrO,5tI'bCrO,-;-K,.S(),.  ig 
reversible.  The  sulphate  solution  is  treated  with  a  known 
excess  of  lead  nitrate  solution,  the  precipitate  filtered 
off,  and  washed  well  with  cold  water,  and  the  excess  ot 
lead  in  the  filtrate  determined  as  described  above. — A.  8. 

X!c/;rl  :     Separation    of   from    iron     fcy     nicniM    of 

atiimonia.      V.    Hassreidter.     Z.    angew.    Chem.,    1909, 
22.  I4!I2. 

It  has  previously  been  shown  (Z.  angew.  Chem.,  1908, 
21,  Oti)  that  by  using  a  concentrated  solution  of  ammonia 
(sp.  gr.  0-90  to  0'92)  retention  (adsorption)  of  ziiio  by 
fenic  hydro.xido  precipitated  from  a  solution  containing 
iron  and  zinc  may  be  entirely  prevented.  In  like  manner 
the  u.?e  of  a  concentrated  solution  of  ammonia  for  the 
precipitation  of  the  iron  from  a  solution  which  also  contains 
nickel  gives  a  precipitate  practically  free  from  nickel. 
The  conditions  are  shown  by  examples  of  which  the  {"Mov- 
ing are  typical : — 


Total  volume. 

Ammonia  solution               ]                     Nlrkfl 
(sp.  gr.,  0-92).        Iron,  i  Nickel    In  filtratf . 

c.c. 
250 
250 

c.c.                grms.      iirma. 
200                 1         1     0-28 
200  ■               0-25    1     1-00 

] 

Ernn. 
0-2S27 
a-9»U 

— C  A.  M. 

Nitric  acid  ;    Dtterminntion  of  ,  hji  meanJi  of  nilnn. 

C.    Paal    and    .A.    Oanghofor,      Z.    anal.    Chem.,    1909. 

48.  54.5—555. 
The  authors  have  repeated  the  work  of  Hea  on  the 
inllueiicc  of  dextrin,  peptones,  and  gelatin  on  the  deter 
miimtion  of  nitrates  by  means  of  nitron.  Dextrin,  added 
in  amounts  of  05 — 20  grms.  to  a  solution  of  0'175  grm. 
of  potassium  nitrate  in  100  c.c.  of  water,  was  found  to 
delay  the  separation  of  the  nitron  prccipitale^O  hours 
iiustead  of  4  being  needed  for  the  purpo.se,  but  was  without 
sensible  influence  on  the  accuracy  of  the  results.  Peptone 
(0-5  grm.  in  the  same  solution)  nave  results  much  too 
high,  and  on  removal  of  the  addi'd  ]iept<uie  by  normal  lead 
acetate,  by  formaldehyde,  or  by  tannin  and  leail  aietai' 
rcsult.s  sometimes  too  high  and  .sometime-s  too  low  »■ 
obtained.  .Addition  of  20 — 25  drops  of  sulphuric  »• 
to  the  peplone-contaiiiine  solution,  however,  corrected 
this,  and  the  results  so  obtained  were  quite  accurate 
Gelatin,  up  to  0-5  grm..  wius  without  sensible  influence 
on  the  results  (save  as  to  diirati<ui  of  the  se|>anition ). 
but  1  grm.  gave  results  about  I  p"r  cent,  too  high.  Even 
when  2  grms.  were  added,  anil  then  removed  by  twuun 
and  lead  acetate  to  remove  excess  of  tannin,  the  rMtllla. 
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j    though    low,    were    sufficiently    near    for    practical    use. 

I  Some  repetitions  of  the  authors'  former  experiments  with 
meat  extracts  confirmed  their  earlier  results,  and  showed 
that  saltpetre  in  meat  can  be  conveniently  determined 
by  means  of  nitron. — J.  T.  D. 

Determining   alkalis   in   silicates.     Starck.     See   VII. 

■    Determining  acids  in  hydrogen  peroxide.     Liining.  See  VII. 

Culorimetric   determination   of  iron   in.    pottery   material'. 
Hadank.     See  VIII. 

Determining  free  acid  in  copper  electro-deposition    batJt.^, 
Debaisieux.     Sec  XIJS. 

Detection  [and  determination]  of  small  quantities  of  sodium 
carbonate  in  water.     Flamand.     See  XVIILB. 

'    Determining     artlimony    in     its    sulphide     preparations. 
Howard  and  Harrison.     See  XX. 

Dipkenylcarhazide  in  volumetric  analysis.     Determination 
of  mercury  in  mercurous  salts.     Oddo.     See  XX. 

tORGANIC—QUALITA  TI VE. 
Reaction   of   the   tannin,^.     Philip.     See    XIV. 
Determining  molecular  weights  of  carbohydrates.     See  XVI. 

Differentiating     primary     and     secondary     and     tertiary 
alcohoh.     Wacker.     See    XVI. 

Detecting  paraffin  u-ax  in  lard.     Shrewsbury.     SeeXVIIL-1. 

'hiaiacol  and  quinines  as  reagents  for  hydrogen  peroxide. 
Deniges.     iSee  XX. 

Seactions  of  anthranol.     Padora.     See   XX. 

Distinguishing  primary,  secondary,  and  tertiary  alcohols. 
Neave.     See  XX. 


I 


ORGAXIC—QUAXTITATl  VE. 

Jktermination   of  naphthalene   in  gas.     Eutten.     See   II. 

I'se    of    miscibility    curves    in    analysis.     .Application    of 
method  to  edible  oils.     Louise.     See   XII. 

Analysis   of   beeswax.     Ryan.     See    XII. 

I'se  of  different  basins  in  tanning  analysis.     Schell,  and 
Thuan  and  de  Korsak.     See  XIV. 

\DelerminitUf  resin  in  sulphite  uood  pulp.     Steinschneider. 
See  XIX. 

Separating  strychnine  from  brucine.     Pinchbeck.    See  XX. 

Determining    camphor    in    spirit    of    camphor.     Deussen. 
See  XX. 

Determination  of  hydroxylamine.     Stabler.     See  XX. 

Determining  free  salicylic  acid  in  bisnnith  salicylate. 
Harrison.     See  XX. 


XXIV.— SCIENTIFIC     &    TECHNICAL    NOTES. 

'Sun  as  source  of  heat  in  chemical  experiments  ,■    The . 

A.  Stock  and  H.  Heynemann.     Ber..  1909.  42    ''863 — 
2866. 

•The  authors  point  out  the  advantages  to  be  obtained  by 
fusing  the  sun  as  a  source  of  heat,  when  the  substance  to 


be  heated  is  contained  in  a  glass  vessel  from  wliich  the 
air  has  been  completely  removed.  The  heat  can  be 
concentrated  on  the  substance  itself,  so  that  its  support 
does  not  need  to  be  speciallj'  refractory.  By  working 
in  a  complete  vacuum  a  much  higher  temperature  can  be 
obtained  tlian  if  air  be  present,  loss  of  heat  by  conduction 
being  reduced  to  a  minimum  ;  no  interference  from 
foreign  gases  is  to  be  feared  ;  and  any  gases  evolved  can 
be  collected  in  a  pure  state  for  examination.  In  the 
authors'  experiments,  a  plano-convex  lens  of  40  cm. 
diameter  and  .50  cm.  focal  length  was  fixed  in  a  wooden 
frame,  on  a  support,  so  that  it  could  be  turned  in  all 
directions.  On  the  lower  side  of  the  wooden  frame 
was  an  iron  support,  to  which  the  flask  containing  the 
substance  to  bo  heated  was  fixed.  The  substance  itself 
was  placed  in  a  magnesia  crucible,  and  the  flask  was 
coimected  to  a  mercury  pump.  With  this  apparatus, 
crystallised  sihcon  (m.pt.  1450°  C.)  was  melted  in  a  few- 
seconds,  whilst  pieces  of  copper  and  cast-iron  melted 
almost  instantaneously.  With  manganese,  the  flask 
rapidly  became  coated  with  a  minor  of  the  metal.  When 
the  junction  of  a  thermo-couple  was  suspended  freely 
in  the  centre  of  the  flask,  this  shoved  a  temperature  of 
1030°  C.  in  vacuo  and  only  075°  C.  in  an  atmosphere  of 
air  under  otherwise  identical  conditions.  It  is  proposed 
to  continue  the  experiments  on  a  much  larger  scale. — A.  S. 

Thorium  chloride   and  bromide  ;    Hydrates  of  .     E. 

Chauvenet.  Comptes  rend.,  1909.  149.  289 — 292. 
If  the  hydrated  chloride.  Thaj,8H,0,  be  left  under  a 
beU  jar  at  the  ordinary  temperature,  the  crystals  lose 
their  form,  and  eventually  give  the  hjdratc.  ThClj.THoO, 
described  by  Kriiss.  ^^■hen  the  normal  h^'drate  with 
8  mols.  of  water  is  heated  at  5if  C.  in  a  cunent  of  hydrogen 
or  dry  hydrochloric  acid  gas,  or  when  it  is  left  for  several 
days  in  a  dry  vacuum,  the  hydrate,  ThClj.4H20,  is  formed. 
By  heating  the  normal  hj'drate  on  the  water-bath,  the 
chloride.  ThCl„2H20.  is  produced,  whilst  at  temperatures 
above  100'  C,  an  oxychloride,  ThOO,.  is  eventually 
obtained.  The  author  has  been  unable  to  prepare  the 
hydrated  chloride  containing  9  mols.  of  water  described 
by  Rosenheim  and  Schilling  (Ber..  1900,  977).  The 
normal  hydrated  thorium  bromide,  ThBr4,12H.jO,  obtained 
by  dissolving  thorium  hj-droxide  in  alcoholic  hydro- 
bromic  acid  crystallises  in  long  needles.  When  dried 
under  a  bell  jar  it  is  converted  into  the  hydrate, 
ThBr,,10H.jO,  and  on  exposure  in  a  dry  vacuum  gives 
the  hydrate  of  Rosenheim  and  I^esinsky,  ThBr,,7H„0. 
The  existence  of  a  hydrated  bromide  containing  8  mols. 
of  water  is  doubtful.  When  heated  at  50°  C.  the  normal 
bromide  is  converted  into  the  compound,  ThlGHjBrj.HjO, 
analogous  to  the  chloride,  Th(0H)n3,H„0,  formed  as 
intermediate  product  on  heating  the  normal  hydrated 
chloride  at  temperatures  above  100°  C.  The  oxybromide, 
ThOBro,  is  produced  at  about  10.5°  C,  whereas  the  corres- 
ponding oxychloride  is  formed  at  about  230°  C. — C.  A.  M. 

Perseulose  ;    Constitution  of .    G.  Bertrand.      Comptes 

rend.,   1909,  149.  225—227. 

PERSEtJLOSE  is  obtained  by  oxidation  of  perseit,  a  sugar 
found  in  the  kernels  and  leaves  of  lanrus  persea.  The 
author  has  proved  the  presence  of  a  ketonic  grouping 
in  perseulose  by  the  following  reactions  : — Perseulose  is 
not  oxidised  by  bromine  in  the  presence  of  water.  When 
reduced  with  sodium  amalgam  in  a  solution  containing  a 
slight  excess  of  sulphuric  acid,  two  alcohols  are  produced, 
namely,  perseitol  (m.  pt.  ISS""  C,  [a]D=  + 1-20°).  and  a 
Isevo-rotatory  alcohol  which  is  very  soluble  in  water  and 
alcohol,  and  probably  contains  seven  carbon  atoms, 
and  for  which  the  author  proposes  the  name  perseulitol. 
The  production  of  two  isomeric  alcohols  in  this  way 
indicates  the  presence  nf  a  ketonic  rather  than  an  aide- 
hydic   grouping  in   perseulose. — F.  Shdn. 

Oxydases ;      Investigation    of    ■ .     0.     Dony-H^nault. 

Bull.  Acad.  Sciences  Belg.,  1909,  .342—409.  Bull.  Soc. 
Chim.  Belg.,  1909.  23,  318^320.  (Compare  this  J., 
1908,  823.)" 

The  blue  coloration  with  guaiacum  tincttire,  attributed 
to  the  oxydases,  is  very  sensitive  to  alkalis  :    it  is  caused 


920 


Cl.  XXIV.— scientific  &  TECHNICAL  NOTES. 


[Aug.  31,  IMt. 


by  alkali  associated  with  small  quantities  of  mineral 
substances,  particularly  manganese,  and  is  destroyed  by 
the  presence  of  the  slightest  excess  of  acid.  The  reaction 
is  neither  more  nor  kws  characteristic  of  oxydases  than 
the  oxidation  of  hydroquinono  under  similar  conditions. 
The  reaction  of  oxydases  with  guaiacol-red  coloration 
and  formation  of  a  precipitate,  considered  by  Bert  rand 
as  characteristic  of  laccase,  is  not  influenced  by  the 
presence  of  manganese  sidts  with  or  without  alkali.  But 
the  reaction  may  be  reproduced  Ijy  the  association  of 
ferric  salts  (ferric  chloride)  and  alkali  in  suitable  pro- 
portions. This  reaction  is  affeotod  by  very  slight 
variations,  certain  specimens  of  guaiacol  do  not  give  it  ; 
it  corresponds  to  an  oxidation  by  free  oxygen  and  must 
be  rojected  as  a  test  for  oxydases.  The  "  oxydases 
reaction  "  given  by  milk  is  no  doubt  <luo  to  the  content 
of  alkali  and  iron.  Laccase  may  be  considered  to  be 
composed  of : — (n),  a  colloidal  substi'atum  coagulablo 
by  alcohol  ;  (h),  various  elements  entangled  in  the 
coagulum  at  the  time  of  its  formation.  These  last  form 
two  groups  :  (1).  those  which  are  fundamental  on  account 
of  their  giving  the  typical  reactions  of  laccase  ;  the.se 
include  manganese  and  iron  salts  and  alkalis ;  (2), 
the  accessory  elements  which  have  no  direct  bearing 
on  the  oxidations  caused  by  laccase,  but  which  atTect 
its  sensitiveness  to  heat,  et«.  Very  active  artificial 
laccases  are  obtained  when  sodium-potassium  tartrate 
is  added  to  the  mixtures  of  manganese  salts  and  alkali, 
as  it  prevents  their  mutual  precipitation.  For  guuiai-um 
and  liydroquinone  two  stages  of  oxidation  exist  aceonling 
to  whether  the  catalyst  is  used  in  an  acidi  or  alkaline 
medium.  For  the  guaiacol  reaction  ot  laccase  there 
exists  an  optimum  and  a  limit  of  alk-dinity  ;  for  guaiacol 
and  hydroquinonc,  on  the  other  band,  the  oxidation 
increases  with  the  concentr.ation  ot  alkali.  Tlie  author 
considers  laccase  to  be  a  fortuitous  association  of  mineral 
catalysts  and  it  cannot  be  classed  with  the  digestive  or 
hydrolysing  enzymes.  The  specific  action  which,  together 
with  the  sensitiveness  to  change  of  temperature,  is 
characteristic  of  an  enzyme  is  attributed  rather  to  the 
substratum  than  to  the  catalyst  itself.  Enzymes  are 
extremely  sensitive  to  hydrogen  and  hydrfixyl  ions  ;  the 
colloidal  protein  element  in  them  seems  only  to  act  as  an 
absorbing  envelope.  Citrates  and  tartrates  owe  their 
catalytic  activity  towards  manganese  salts  and  polyphenols 
maiiUy  to  the  liydroxyl  ions  to  which  they  give  rise. 

— E.  F.  A. 

Evolution  ill  applied  chumislri/,   (Addrcsx).     O.   N.   Witt. 
Seventh  Internat.  Congr.  Appl.  Chcm.,  London.  1000. 

The  men  who  in  the  past  devoted  their  thought  and  energy 
to  problems  which  we  now  call  chemical  had  to  reach 
their  ends  with  the  help  of  sound  empiricism.  Though 
their  [irogress  was  slow,  it  was  sure,  so  that  to  this  day  we 
have  sometimes  occasion  to  marvel  at  thoir  successes. 
More  than  that,  we  may  safely  say  that  some  of  our  best 
industrial  methods  would  never  have  been  discovered  if 
we  had  had  chemical  theory  only  to  guide  us.  Science 
itself  stands  on  an  empirical  basis — we  cannot  draw 
general  conclusions  unless  we  have  well-established  obser- 
vations to  start  from. 

It  is,  perhaps,  not  superfluous  to  remember  these  facts 
at  the  present  time,  when  the  brilliant  success  of  theoretical 
chemistry  is  apt  to  make  us  forgetful  of  the  services 
derived  from  purely  (empirical  methods  of  research. 
Empiricism  investigates  without  foregone  conclusions, 
whilst  theoretical  science  verifies  logical  deductions. 
Science  forces  Nature  to  dividge  its  secrets  :  empiricism 
is  quite  content  to  pick  up  the  treasures  it  may  come  across 
in  its  ramblings  through  inexplored  regions.  Nature  is 
still  full  of  imknown  treasures  ;  why  should  wn  cease  to 
Bearch  for  them  ?  Why  should  we  expect  success  only 
from  logical  deduction  ? 

One  of  the  best  combinations  of  empiricism  and  theory 
is  the  examination  of  old  empirical  industrial  processes 
by  the  methods  and  in  the  light  of  modern  chemical 
science.  A  great  deal  (»f  valuable  information  has  been 
obtained  in  this  way  ;  much  more  remains  to  bediscov(^red. 
It  is  this  conviction  which  led  me  to  jiropose  to  the  last 
Congress  at  Rome  that  a  special  section  should  be  estab- 


lished in  these  Congresses  for  the  history  of  Applied 
Chemistry.  The  history  of  chemical  science,  as  it  exists 
now,  is  almost  entirely  devoted  to  theoretical  systems 
and  to  the  life  of  those  who  created  them.  The  history 
of  industrial  methods  is  not  so  complete  as  one  might 
wish  it  to  be. 

As  far  as  the  history  of  our  nineteenth  century  chemical 
industry  goes,  the  materials  for  studying  it  are  not  wanting. 
The  patent  literature  of  the  various  countries  is  in  itself 
an  inexhaustible  source  of  information,  which  can  be  largely 
suijpleraented  from  text-books  and  endless  tiles  of 
periodicals.  But  it  is  not  so  if  we  begin  to  inquire  into 
the  applied  chemistry  of  previous  centuries.  The 
mysterious  communications  of  the  metliaval  alchemists 
have  been  frequently  examined  ;  but  I'liny  remains  our 
almost  exclusive  source  of  information  about  the  chemical 
arts  of  the  antique  woild.  Yet  these  arts  were  many 
and  highly  developed,  and  Pliny's  information  was 
distinctly  superficial. 

How  much  more  might  bo  gathered  about  the  ehemirtn- 
of  ])ust  times,  has  been  shown  by  the  researches  of  such 
men  as  Bertbelot  and  Edmund  von  Li]ipnian.  who 
combined  the  accomplishments  of  distinguished  chemists 
with  those  of  the  Orientalist  in  the  study  of  Arabic  and 
Hebrew  authors.  Who  knows  what  a  host  of  information 
may  yet  bo  lying  dormant  in  unread  Egyptian  papyri 
and  ])filini])sests  ! 

Hut  the  sovereign  means  of  discovering  these  lost 
secrets  is  in  the  careful  study  and  analysis  of  the  j)roduci8 
which  ancient  times  have  fortunately  left  us  as  proofs 
ot  their  skill  and  knowledge.  How  much  has  been  done 
in  that  respect  by  that  one  great  master,  Marcelin  Berlhelot, 
who  found  in  such  work  the  recreation  of  the  later  ynrs 
of  Iiis  life  !    How  much  more  remains  still  to  be  done  I 

Thus  we  may  hope  to  know  at  some  future  time  more 
of  the  acconi|ilishments  of  past  generations  than  wc  do 
at  present.  And  we  may  also  hoi)e  that  some  of  the 
methods  thus  rediscovered  will  awake  to  fresh  life  like 
mummy  wheat,  which  is  said  to  t.ikc  root  and  grow  if 
you  plant  it  in  fresh  soil.  Have  we  not  greeted  with  delight 
the  terra  sitjillnta  of  the  Uomans.  when  the  process  for 
its  manufacture  was  rediscovered  by  l''ischer,  a  Bavarian 
potter,  and  has  not  a  considerable  industry  sprung  from 
the  resurrected  use  of  lanolin  or  wool. fat,  which  was  a 
panacea  of  the  (Jreeks  two  thousand  years  ago? 

Yet  such  discoveries  will  remain  inheritances  from  the 
dead,  and  the  cases  of  their  resurrection  to  life  will  not  b* 
numerou.s.  But  we  have  living  empiricism  at  our  doon>, 
which  we  allow  to  die  and  to  sink  into  oMivion  without 
attempting  to  study  it  and  to  h'arn  the  lesson  it  has  to 
teach — a  treasure  of  information  of  incalculable  magnitudp. 
hoarded  up  in  the  course  of  centuries  by  the  skdl  and 
patience  of  countless  millions  of  men.  who  were  and  are  as 
keen  in  the  study  of  natum  as  they  are  reluctant  to  draw 
general  conclusions  from  their  observations. 

This  great  treasure  is  the  industrial  experience  of  the 
Eastern  nations.  It  is  an  imdoubted  fact — and  if  it  were 
not.  a  sincle  visit  to  the  South  Kensington  .Uuseum  would 
prove  it — that  the  ]ieoj)le  of  Persia.  India.  China,  .lapan. 
the  inhabitants  of  Burma.  Siani.  Cambodja.  and  the 
innunicralile  islands  of  the  Pacific  are  }>ossessed  of  methods 
for  the  treatnitmt  and  utilisation  of  the  product*  of 
nature  which  are  in  many  ca,ses  equal,  if  not  su|)nrior, 
to  our  own.  These  methods  must  be  to  a  large  extent 
based  upon  chemical  jirinciples.  Is  it  not  strange  th"* 
we  know  so  little  about  them,  and  that  little  gemT^ 
only  indirectly  through  the  accounts  of  travellers  who  *• 
no  chemists  ?  If  all  these  peculiar  methods  were  fully 
known  and  described  by  pereonB  who  have  seen  them 
applied  and  watched  their  ajjplication  with  the  eyes  of  » 
chemist,  it  would  certainly  be  not  only  of  interest,  but  also 
of  the  greatest  utility  to  our  own  industry.  For  it  is  t' 
elucidation  of  empirical  methods  wliich.  in  the  new  li. 
that  science  sheds  upon  them,  leads  to  new  denartui 
and  to  progress.  Who  can  <leny  the  atlvantage  wnieh  the 
industry  of  cotton-dveing  and  calico-printing  derived 
from  the  study  of  the  Turkey-red  process,  which  a  century 
ago  was  bought  as  an  Eastern  trade  secret  by  the  French 
Covernment  and  generously  iihiced  at  the  dis|>oiial  of 
European  dyer.*  ?  WouM  the  making  of  (lorcelain  have 
been  invented  in  Europe  if  the  impulse  for  it  bad  not  oome 
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from  the  East  ?  Is  there  no  connection  between  the 
!  introduction  of  Chinese  porcelain  and  the  invention  of 
;  Delft,  the  curious  observations  of  Reamur  on 
'  devitrification,  and  even  the  work  of  that  great  and  original 

genius,  Josiah  Wedgwood  ?  And  would  that  supreme 
'  triumph  of  the  application  of  pure  chemical    science    to 

industry,  the  synthesis  of  indigo,  ever  have  been  accom- 
!  pUshed  if  indigo  as  a  natural  dyestuff  and  its  extra- 
■  ordinary  method  of  application  by  vat-dyeing  )iad  not  come 
j  to  us  from  the  East  ?     What  a  stir  has  been  created  even 

in  these  very  latest  days  by  the  extension  of  this  ancient 
I  Eastern  method  of  dyeing  to  other  shades  than  those  of 
( indigo  ! 

i  We  live  in  a  period  when  the  intellectual  nations  of  the 
'  East  wake  up  from  their  pohtical  sleep  of  centuries, 
I  when  they  issue  from  their  seclusion  and  demand  their 

share  of  Atlantic  civilisation.     But  their  awakening  means 

•  sning    to    sleep    for    their    industrial    methods.      These 

thods,    ingenious    as    they    undoubtedly    are,    cannot 
I'.petc  with  ours  in  being  applicable  on  a  manufacturing 

stale.  So  our  processes  are  transferred  to  the  coasts  of 
1  the  Pacific,  and  their  own  methods  are  abandonf«i  and 
\  forgotten.  The  Eastern  industries  cannot  keep  pace  with 
'  ours,  not  because  they  ars  inferior  in  their  results,  but 
.  because  they  toil  on  foot  whilst  ours  are  motoring.     In  this 

struggle  for  existence  the  fittest  means  the  quickest  and 
'  the  cheapest. 

Yet  I  am  certain  that  many  a  new  and   good  result 

might  be  obtained  from  the  combination  of  Eastern  and 

Atlantic  achievements.  E.xamples  of  such  happy  blending 
i  are  not  missing.  See  what  that  great  and  original  English 
'  inventor.  Lord  Masham,  the  very  type  of  an  Atlantic 
I  genius,  has  made  of  the  wild  silks  of  India  ! 
;  It  seems  to  me  that  these  International  Congresses 
'  ought  to  make  it  one  of  their  important  duties  to  watch 
,over  the  intellectual  wealth  of  the  past  and  to  collect  it 
j  before  it   disappears   for  ever.     Let   the  chemists  of  all 

I  countries,  who  flock  together  in  these  gatherings,  entrust 
to  their  keeping  the  old  indigenous  industrial  methods 
of  their  nations ;  let  the  reports  of  the^e  Congresses, 
f  which  are  distributed  over  all  the  world,  become  a  treasure- 
'  trove  of  ancient  motives  for  new  development  ! 

If  we  consider  how  our  present  chemical  industry  has 
been  evolved  from  empirical  processes  such  as  our  ancestors 

•  practised  tliem,  and  as  they  stiU  exist  in  the  countries  of 
the  East  and  even  in  some  parts  of  Europe,  we  can  easily 
nbser%'e  a  gradual  transformation  similar  in  many  respects 
to  the  one  that  living  nature  had  to  go  through  in  evolving 
the  present  types  of  plant  and  animal  life.  It  is  here  that 
the  parallels  between  biology  and  chemistry  offer  them- 
selves. They  are  interesting  and  not  useless  to  consider. 
It  would  be  strange  indeed  if  we  could  not  gather  some 
acceptable  hints  from  surveying  the  broad  expanse  of 
the  human  toil  and  thought  of  centuries. 


Chemistry  and  the  law.       Rt.   Hon.    Lord   Alverstone. 
Int.   Congress  of  Appl.   Chem.,  1909. 

j  The  Lord  Chief  Justice,  speaking  on  the  subject  of  legislat- 
ling  upon  and  dealing  with  scientific  knowledge,  wished  to 

approach  the  subject  from  the  broadest  possible  standpoini, 
■id    to   consider    the    principles    upon    which    legislation 

■iiould  proceed  not  in  this  country  alone  but  in  all  civilised 
ioountries.  He  did  not  believe  there  ought  to  be  different 
miles  in  different  countries,  but  as  far  as  possible  they  ought 
'  to  see  whether  in  the  British  Empire,  France,  Germany, 

the  United  States,  and  other  great  countries  they  could 
,  not  approximate  to  an  international  code  in  connection 

with  the  proper  protection  of  inventions.  It  was  from 
;  that  point  of  view  he  wished  to  consider  a   step    whicli 

had  recently  been  taken  in  Great  Britain,  a  step  which    to 

:i  certain  extent  followed  the  example  of  some  other 
I  nations  with  regard   to   the  making  it   a  condition   that 

! there  should  be  working  in  the  country  in  which  a  patent 
had  been  taken  out.  In  his  opinion  that  was  a  step  in 
the  wrong  direction  which  woidd  discourage  inventors, 
and  which  would  make  people  revert  to  secret  processes, 
I  one  of  the  worst  forms  by  which  inventions  could  bo 
'developed.  Further,  it  was  hard  upon  the  genuine 
inventor,   who   was   often   a   very   bad    man   of   business 


indeed.     He    had    always    maintained    that    view.     He 
woidd  take  a  kindred  illustration — the  enactment  adopted 
in  England,  against  his  express  wish,  destroving  provisional 
specifications.     Let  them  protect  the  inventor  as  much 
as  they  liked,  but  let  tjiem  not  do  anything  to  destrov 
public  knowledge.     Take  the  case  of  the  scientific  men, 
many   of   whom   had   the   power  of  invention   and   were 
always  thinking  of  something  new,   but  who  often  were 
wholly  unfitted   to   work  out  the  inventions  themselves. 
The  real  advantage  to  the  public  in  those  circumstances 
lay  in  other  people  taking  up  the  invention  and  working 
it.     At  present  the  working  of  a  patent  was  compulsory, 
and  an  application  might  be  made  to  revoke  the  patent 
even  in  the  country  in  which  the  patentee  resided,  and 
that  appeared  to  be  driving  an  idea  to  an  excess.     He 
knew   there   was   a   strong   impression — he   was   not   the 
least  in  favour  of  it  from  the  Protectionist  point  of  view — 
that  by  this  means  they  wotUd  then  develop  the  industry 
of  the  particular  country.     It  seemed  to  him  that  if  they 
were  to   lay  down   this  test  about  working   they   would 
meet  with  many  difficulties,  for  the  working  was  different 
in  dealing  with  chemical  ])roducts  and  wholesale  manu- 
factures, and  lietween  subordinate  parts  in  an  old  machine 
and  an   entirely  new   machine.     They   were  approaching 
the  subject  from  the  wrong  standpoint.     He  wanted  in 
the  first  place  to  protect  the  inventor  so  that  the  product 
of  his  invention  would  be  used  with  advantage  to  himself 
and  with  the  largest  advantage  to  the  public.     If  they 
desired  to  interfere  with  the  monopoly  rights  of  a  patentee, 
the  proper  view  to  take  was  that  there  should  be  freedom 
of   working   on   a   fair  licence,   if   the   patentee   did   not 
sufficiently     work     the     patent     himself.     Under     those 
conditions  the  difficulties  about  injunctions  would  to  a 
large  extent  disappear.     If  a  patentee  were  a  dog-in-the- 
manger,   and  would   not  allow  his  patent  to   be  worked 
except  on  prohibitive  terms,  by  all  means  have  an  indepe- 
dent  tribunal  which  should  say  on  what  conditions   and 
on  what  terms  the  patent  ought  to  be  worked.     But  if 
they    allowed    people    who    really    wished    to    work   that 
patent  to  do  so  on  fair  terms  under  licence,  they  need 
not  put  on  the  patentee  the  burden  of  working  it  when 
he  did  not  wish  to  do  so.     There  were  numbers  of  illus- 
trations  which   showed   that  compulsory   working   would 
not  be  a  real  remedy  for  the  evil,  and  would  at  the  same 
time  impose  upon  many  patentees  a  very  great  Ijurden. 
The  inventor  should  be  given  a  fair  and  not  an  excessive 
reward  for  his  invention,  and  should  be  freed  from  those 
commercial  difficulties  which  had  embarrassed  so  many 
men.     If  there  were  a  capitahst,  a  merchant,  or  a  manu- 
facturer who  felt  he  could  make  good  public    use    of    a 
patent,  let  him  work  it  on  terms  fair  to  the  patentee,  but 
do  not  let  them   say   that  a  patent  was  to   be  revoked 
because  the  patentee  was  not  able  to  work  it.     He  hoped 
it  was  not  too  late  to  suggest  from  an  international  point 
of  view  that  patents  should  be  worked  by  those  desirous 
of  working  them  on  fair  royalties,  paid  to  the  patentee. 
There  ought  to  be  international  recognition  of  invention 
and  discovery.     There  was  no  class  of  invention  to  which 
the  observations  he  had  made  applied  more  strongly  than 
to  the  chemical  industry.     It  seemed  to  him  that  know- 
ledge   was    the    birthright    of   no    particular   nation,    but 
ought   to   be  shared   by   the   whole   human  race.     There 
ought  to  be  no  temptation  to  bottle  up  or  keep  secret 
the  discoveries  of  scientific   men  or  the  results  of  their 
labours.     The   perfect    system    would    be   to    give   every 
inventor  a  fair  and   full — might   he   say  a   generous  ? — 
reward  for  his  invention,  and  relieve  him  in  many  cases 
of  the  anxiety  of  developing  it,  so  that  ho  might  be  free 
to  pursue  his  studies  for  the  benefit  of  mankind,  and  to 
investigate   the   inexhaustible    fields   of   knowledge   yet 
unexplored. 

Fawcett  v.   Fraser.     Decision  under  PatenU  and  Designs 
Act.  1907.     Times,  Aug.  20,  1909. 

On  Aug.  19  the  Comptroller-General  dismis.sed  an  appli- 
cation by  Thomas  C  Fawcett  (Limited),  of  the  White 
House  Engineering  Works.  I>ced?,  under  Section  27  of 
the  above  Act,  for  the  revocation  of  Letters  Patent  No. 
3677  of  1898.  The  patent  in  question  related  to  mills 
for  crushing  or  pulverising  rock,  quartx,  and  other  materials 
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and  particularly  to  the  class  of  mills  in  which  the  material 
was  crushed  between  the  interior  of  a  revolving  ring  and 
the  exterior  of  a  roll  within  the  ring. 

Mr.  Fraser,  the  proijrietor  of  the  patent  in  question, 
carried  on  busines.s  in  New  York,  and  in  February.  1908, 
in  conse(|uenco  of  the  passing  of  the  Patents  Act,  he 
appointed  Jlr.  Von  Cruolx-r  his  sole  agent  in  this  country 
for  the  purpose  both  of  .selling  the  machines  and  of  starting 
manufacture.  Mr.  Von  (Jrueber  inserted  advertisements 
in  newspapei-s  with  a  view  of  obtaining  suitable  worl;.-;  for 
the  manufacture  of  the  machines  in  this  country.  Replies 
were  received  from  these  advertisements  and  a  lirm  was 
selected  for  the  jjurposc  of  startinir  manufacture,  and 
was  supplied  with  a  niodel  mill.  The  lirst  n\achine  was 
started  in  the  same  month,  and  was  Knislicd  in  November  ; 
but  it  was  a<lmitted  that  a  considerable  number  of  the 
parts  of  this  machine  were  imported  from  America. 
A  second  machine  was  commenced  in  Novcmljer,  and  this 
machine  was  not  finished  until  July.  1000  :  the  explanation 
given  of  this  ilclay  being  that  they  were  waiting  for  some 
improved  portions  of  the  machine,  made  under  a  later 
patent,  which  were  to  come  from  America  in  the  fii-st 
instance,  and  also  that  there  was  no  immediate  demand 
for  the  machine.  According  to  the  evidence  this  second 
machine  was  made  almost  entirely  of  English  work,  with 
the  exieption  of  the  rolls  and  ring,  and  Mr.  Von  Grueber 
stated  that  he  was  making  every  effort  to  get  the  proper 
steel  for  their  manufacture  in  this  country.  The  two 
machines  so  manufactured  were,  it  ap|X'ai-s.  sold  in  the 
United  Kingdom  to  British  firms.  A  third  machine  had 
now  been  taken  in  hand,  and  it  was  stated  that  the  rough 
castings  for  this  had  all  been  made  in  London,  and  that 
it  could  be  completexl,  if  necessary,  at  any  time  within  a 
fortnight.  It  was  further  shown  in  evidence  that  the 
nnly  manufacture  abroad,  outside  the  United  States,  was 
in  Gernianv.  and  that  the  rate  of  sale  there  was  an  averoge 
of  two  machines  per  year  to  the  various  countries  supplied 
including  Germany.  The  price  at  which  the  raacliine  was 
offered  was  £520. 

Upon  these  facts  the  Comptroller-General,  following 
the  princijiles  laid  down  in  "  Kenrick  v.  .lefferson  '"  (26 
E.P.C.,  383),  held  (1)  that  there  was  a  manufacture  in 
this  country  sufficient  to  meet  the  ])resent  demand  for 
the  machines  here,  and  that  sufficient  reasons  had  been 
given  for  the  absence  of  a  more  extensive  manufacture  at 
pres.mt.  Foreign  countries  had  not  been  given  any  undue 
preference  over  this  country,  nor  hail  (here  been  any  con- 
duct on  the  part  of  the  patentee  which  would  hamper  or 
prevent  him  carrying  out  his  obligations  to  carry  on  an 
adequate  manufacture  here.  The  demand  in  foreign 
countries  was.  as  stated  above,  two  machines  a  year,  and 
if  the  demand  here  were  to  be  of  similar  extent  the  present 
manufacture  would  be  amply  sufficient  to  supply  this. 
(2)  That,  although  hitherto  the  machines  had  not  been 
made  completely  in  this  country,  the  most  distinctive 
portions — namely,  the  rolls  and  the  ring — having  been 
supplied  in  each  case  from  ahro.ad.  it  was  a  sufficient 
answer  that  these  required  somewhat  special  matcri.il,  and 
that  the  patentee  was  anxious  not  to  ptvjudice  the  early 
sales  of  the  machines  by  obtaining  inferior  material.  The 
machine  as  a  whole  was  now  substantially  made  in  this 
country,  and  there  appeared  to  l>e  no  reason  why  the  ring 
and  the  rolls  should  not  also  lie  manufactured  here  at  an 
oarly  date.  (3)  That  the  machines  were  offered  at  a 
rea.sonable  price.  In  trying  these  eases  of  revocation  the 
question  was  whether  or  not  the  price  wa-s,  broadlv  s)5eak- 
ing,  a  honti  fide  one,  and  was  not  a  price  ndoi)ted  for  tlie 
very  purix>.se  ot  checking  and  diminishing  the  demand  for 
the  home-manutactured  article,  and  the  evidence  here  was 
that  the  machine  was  offered  at  the  same  price  both  in 
.'America  and  in  all  foreign  countries. 

In  dismissing  the  ap)>lication  with  costs,  the  ComptroUer- 
Oeneral  ;)ointed  out  that  the  determination  of  this  case 
upon  the  present  material  and  at  the  present  stage  did  not 
necessarily  decide  the  issue  for  all  time.  If  the  manufac- 
ture of  this  machine  were  not  adequately  carried  on  in  the 
future,  as  promised  by  the  patentee,  it  would  be  open  to 
the  applicants  to  come  again  to  the  Comptroller  under 
the  section  and  ask  for  revocation,  and  at  a  later  stage  the 
reasons  which  called  for  more  lenient  treatment  now 
Avould  not,  probably,  be  available. 


Trade  Report. 

Tlie    7U.W   PaleiU    Treaty    between   /Ae    United   States  and 
Oermany.     Oil,  Paint  and  Drug  Rep.,  Aug.  9,  1909. 

The  following  is  the  official  text  of  the  new  patent  trcatv 
just  signed  by  the  Secretary  of  State,  and  the  Cermaii 
Ambassador,  in  Washington.  It  was  ratified  in  ^\'a8luIlg- 
ton  and  Berlin,  August  I  : — 

Article  1. 
The  provisions  of  the  laws  applicable,  now  existing 
or  hereafter  to  be  enacted  of  either  of  the. contracting 
parties  under  which  the  non-working  of  the  patent, 
working  pattern  ((iebraiichsmuster).  design  or  model 
carries  the  invalidation  or  some  other  restriction  of  the 
right,  shall  only  Iw  applied  to  the  patents,  working 
patterns  (Gebrauchsmuster),  designs  or  models  enjoyed 
by  the  citizens  of  the  other  contracting  party  within  "the 
limits  of  the  restrictions  imposed  by  the  said  party  ui)on 
its  own  citizens.  The  working  of  a  patent,  working 
pattern  (Gebrauchsmuster),  design  or  model  in  the 
territory  of  one  of  the  contracting  parties  shall  bo  con- 
sidered as  equivalent  to  its  working  in  the  territory  of 
the  other  party. 

Article  II. 

This  agreement  shall  t^kc  effect  from  the  date  of  itx 

promulgation   and   remain   in  force   until  tl^e    expiration 

of  twelve  months  following  the  notice  of  termination 
given  by  one  of  the  contracting  parties. 

Article  III. 

The  present  agreement  shall  be  ratified,  and  the  rati- 
fications shall  be  exchanged  at  Washington  as  sixjn  as 
possible. 

\\'ashington,  this  23rd  day  of  February,  1909. 

Netherlands  Customs  Decisions.     Bd.   of  Tr.   J.,  Aug.  6. 
1909. 

A  DEOiiEE  of  the  Dutch  Ministry  of  Finance,  dated  the 
17th  June,  fixes  the  tariff  classification  of  the  following 
articles  : — 


Articles. 


Kate  o(  iatf. 


florini,  cti. 


Fireproof  brictt  or  pol4.  provided   with  an 

opening  whlcli  can   bo  clo.sed  I>y  a  tire- 

proof   plug,  for    use   in    ascertainjni;   the 

heat  of  gas  ovens,  dutiable  as  '*  Pottery  *' . 
Soua  oil,  a  fatty  saixmitlablt^  oil  dutiable, 

as  "  Oils  not  specially  int-ntionpd  " 

Diacetijldiojcinic  [dimcthi/lffli/ozimi').  a  powder 

prepared  from  acetic  acid,  in  bottles  of 

10  cms.,  without  directions  as  to  use....   , 
Mfthylacft    acetic    melhi/Jejcler.    dutiable    as  ' 

*■  PyrollKneous  spirits.  Ac."    :  litre 

yaphtalan,  a  medicine  conii>osed  of  mineral 

oil  and  a  little  soap,  in  tins  of  IJO.  100.  200, 

400  or  800  urns.,  provided  with  directions 

for  nse.  dutiable  as  "  Small  ware.*  "...  5 

Coloured  printing  ink.  and  mixing  inks  for 

printing  inks,  for  use  in  commercial  print- 

inK  works,  in  any  packins 

Lygol,  a  disinfectant,    dutiable    as    "  Soap, 

other,  soft  " 100  kilogs.    1 

Asphalt  tar  comvound.  a  paint,  consisting  ot 

a  solution  of  asphalt  in  h'*avy  coal  tor  oil, 

dutiable  as  "  Faints  ground  in  oil  " i  %  ad  tal. 


b  %  odnL 
100  kilogs.   0    i\ 

V-ree. 


ad  nt. 


•    Free. 


00 


Special  beer  priming. — A  liquid  to  be  added  to  extracts 
in  breweries,  consisting  of  a  semi-inverted  sugar  syrup 
with  a  purity  factor  of  92,  is  subject  to  the  exci.sc  duly  on 
sugar. 

Suasion  trade  poasibililies.     For.  Off.  Ann.  Series  No.  4295. 
[T.R.] 

The  following  information  is  from  the  report  by  the  British 
Vioo-Consul   at    Nicolaieff  ; 

Stationary  rf^itiVifcs.^ Foolscap  pa|>or  is  exclusively 
of    Russian    make.     Letter    paper    comes     mostly    from 


% 


Vol.  xxvin..  No.  l«.l 
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Jermany,  though  a  little  of  the  best  quality  is  British. 
i[nk  comes  chiefly  from  Germany.  There  is  a  little  of 
Russian  production.  A  market  might  be  found  for  British 
nk  if  expense  were  saved  by  direct  importation.  India- 
■ubber  bands  are  principally  of  Austra-Hungarian  make. 
|i)pying  paper  is  imported  from  Germany.  British 
i  uanuf acturers  might  compete  if  they  arranged  to  sell 
lUrect. 

Colours,  paints,  varnishes,  and  wallpaper. — There  is  a 
large  sale  of  zinc  white.  It  is  at  present  of  Russian  pro- 
lluction,  but  the  United  Kingdom  might  compete  if  direct 
|(ales  were  made.  The  better  qualities  of  ochre,  bought 
'hrough  Odessa,  come  from  Marseilles  ;  the  average  retail 
()rice  is  lid.  to  IJd.,  per  lb.,  or  14s.  to  16s.  4d.  per  cwt. 
Irhe  cheaper  kinds,  for  sale  to  the  peasants,  come  from 
I  he  Caucasus  and  are  sold  at  Jd.  jjcr  lb.  There  is  a  certain 
import  of  special  sorts  of  enamel  paints,  but  the  greater 
j)art  is  made  in  the  country.  There  is  a  possible  market 
lor  imported  varnishes  of  the  best  qualities.  A  market 
Inight  so  be  found  for  British  wallpapers  of  the  best 
inalities. 

Drugs    and    perjumery. — Drugs     and     perfumery    are 

mnorted,  but  Russian  perfumery  commands   the  largest 
;ale.     A  direct   trade   might  increase   the  import. 
The  following  information  is  from  the  rejiort  of  H.M. 

'iinsul-General  at  Odessa  : 

Vegetable  butler. — Vegetable  butter  is  daily  becoming 
,nore  and  more  popular.  The  two  factories  at  Odessa 
l,nd  the  one  at  Kieff  which  recently  started  its  manufacture 
|rom  copra  cannot  meet  the  demand.  The  present  whole- 
lale  price  is  £2  8s.  per  cwt.  The  import  duty  on  copra 
\i  Is.  7id.  per  cwt.  ;  the  import  duty  on  vegetable  butter 
is  10s.  9d.  per  cwt. 

I  Toilet  soap,<:  and  «ce?!/.s. — British  toilet  soap  is  little 
■mportcd  into  8outh  Russia.  The  French  and  the  home- 
•oade  articles  are  generally  purchased.     This  is  partly  on 

ccount   of  their  gay   wrappers   designed   to   recommend 

he  articles  to  purchasers  of  small  presents — a  purpose  for 

rhich  they  are  often  used  in  Russia. 

;  Scents  are  largely  i  mported  from  Germany  and  France. 
'-  Paper. — It  might  be  profitable  for  paper  manufacturers 
p  examine  the  material   sold  in   Russia.     Strong  paper 

f  long  fibre  pulp  and  strong  brown  jiaper  for  wrappers 

re  not  to  be  had. 


itoumanian  chemical  industry,    1908.     Chem.    Ind.,  1909, 
32,  403-404. 

'he     chemical     industry  comprises  51   industrial  estab- 

jshments,  including  23  petroleum  refineries,  13  stearine- 

(indle  and  soap  works,  6  vegetable  oil  works,  4  producing 

ulphuric  acid  and  artificial  fertilisers,   3  for  the  mami- 

'icture  of  varnishes  and  paints,  and  2  for  the  production 

f   wax    candles.     The    hands    employed    number    2264 ; 

le  invested  capital  amounts  to  16-4"  million  francs,  the 

.orking  capital  10  million  francs,  and  the  annual  value 

jf   the   output    is    25-6    million    francs.     The    soap    and 

parine  candle  industry  produces  enough  to  supply  the 

jCme  market,   except  in  the  case  of    fine    scented    soap 

jhe   manufacture   of   which   has   recently    been    started) 

3d  a  small  quantity  of  candles  imported  from  Austria  ; 

at  the  raw  material,  stearine,  has  to  be  imported  from 

ioUand,    France    and    Belgium,    tallow    from    Hungary, 

^d   candle    wicks    from    Bohemia,     France     and     Italy. 

iressed  tallow  comes  from  America  ;    cocoanut  oil  and 

flins   via    Trieste    and    Hamburg ;     caustic    soda    from 

elgium ;     essential    oils,    essences    and    glycerine    from 

ennany    and    France.     Paraffin    wax    and    candles    are 

ade  in  a  newly  erected  works  at  Campina.     The  largest 

the  vegetable  oil  works,  at  Bukarest,  is  well  equipped, 

id  has  silo  accommodation  for  700  wagon  loads  of  oil 

uits.     The   annual   output   of   oils   is   about    1200   tons 

id   200 — 300    wagon    loads   of   oil   cake    arc    produced. 

he  linseed  oil  produced  is  worked  up  into  varnish  and 

Mnt ;   and  soap  is  made  from  the  crushing  waste.     Salt, 

le  most  important  rnineral  product   of  the  country,   is 

State  mono])oly.     The   annual   output  is   95.000   tons, 

which   about   30,000   tons   are   exported    to   adjoining 

imtries  and  Egypt.     The  petroleum  industry  is  flourish- 


ing, though  the  output  has  not  increased,  and-  large 
quantities  of  crude  oil  have  to  be  imported  from  Galicia. 
Great  expectations,  however,  are  formed  as  to  the  new- 
oil  districts  of  Pacurcti  and  Tintca.  The  exports  of  oil 
via  Konstantza  amounted  to  about  363,000  tons,  of  which 
France  took  nearly  124,000  tons,  England  96,000  tons, 
India  52,000  tons,  Egypt  44,000  tons,  Italy  20,000  tons, 
Belgium  17,700  tons,  Germany  5,200  tons  and  Austria- 
Hungary  3,300  tons.  The  price  of  "  benzine  "  (sp.  gr. 
0-710 — 0-715)  receded  from  21  francs  f.o.b.  Konstantza 
to  17  francs,  but  improved  on  the  formation  of  a 
syndicate.  The  exports  to  England  amounted  to  20,800 
tons,  67,400  tons  being  consigned  to  France  and  4290 
tons  to  Italy.  Refined  oil  was  exported  to  the  extent  of 
5270  tons  to  Germany,  35,880  tons  to  England,  3306  tons 
to  Austria-Hungary,  17,160  tons  to  Belgium,  43,830  tons 
to  Egypt,  805  tons  to  France,  51.849  tons  to  India  and 
15,800  tons  to  Italy.  Distilled  petroleum  was  exported 
to  France  alone,  where  the  duty  is  less  than  on  refined, 
the  quantity  amounting  to  55,670  tons.  Owing  to  the 
growing  inland  consumption  of  residuum  for  fuel  purposes, 
only  7800  tons  were  exported.  In  the  East.  Roumanian 
oil  has  to  meet  keen  competition  on  the  part  of  Russia 
in  case  oil,  of  which  1,200,000  cans  (17,400  tons)  were 
exported. — C.  S. 

Hungarian    chemical    industri/ ;     Present    condition,    and 

prospects  of  the  .     G.  Bokor.     Seventh  Int.  Congr. 

Appl.  Chem.,  London,  1909.     Chem.  Ind.,  1909,  32,  403. 

The  large  works  producing  acids  and  alkalis  are  more 
than  capable  of  supplying  the  needs  of  the  home  market. 
Sulphuric  acid  manufacturers  have  an  abundant  supply 
of  raw  material  in  the  rich  pyrites  of  Upper  Hungary 
and  Siebenbiirgen.  The  output  of  ammonia-soda  exceeds 
tlie  home  requirements  ;  and  the  manufacture  of  caustic 
soda  is  shortly  to  be  commenced.  The  bone  glue  industry 
produces  for  export ;  and  large  quantities  of  wood  spirit 
and  acetone,  from  wood  distillation,  are  consigned  to 
Austria,  Sw-itzerland  and  England.  Four  large  works 
produce  tannin,  which  is  also  exported  ;  and  the  starch 
industry  exports  products  to  the  value  of  about  £208,000 
(5  million  kronen)  per  annum.  For  the  last  nine  years, 
the  petroleum  refineries  have  dealt  almost  exclusively 
with  Galician  crude  oil,  and  contribute  largely  to  the 
export  trade  of  the  country.  The  future  prospects  are 
favourable  for  the  soap,  vegetable  oils,  pharmaceutical 
products  and  colour  industries,  though  these  need  to  be 
further  developed.  It  is  doubtful  whether  the  coal-tar 
dyestuff  industry  is  calculated  to  flourish  in  Hungary  ; 
but  there  is  a  possibility  of  the  lucrative  production  of 
mineral  pigments.  The  law  relating  to  the  encouragement 
of  industries  has  largely  favoured  the  construction  of 
new  chemical  works ;  but  improved  chemical  training 
and  revision  of  the  patent  law  are  needed. — C.  S. 


Books  Received. 


Treasury  Department.  Public  Health  and  Jlarine — 
Hospital  Service  of  the  United  States,  Hygienic  Labora- 
tory.    Bulletin    No.     49.     March,     1909.     Digest    of 

CoSnUENTS     ON     THE     PhARM.ICOI'CEIA     OF     THE     UNITED 

States  OF  America.  [8th  Decennial  Edition.)  For  the 
period  ending  December  31.  1905.  By  Mukbay 
Galt  Motter  and  Martin  J.  Wilbebt.  Government 
Printing  Office,  Washington.     1909. 

8vo  volume,  containing  295  pages  of  subject  matter, 
classified  as  follows  : — I.  Preface.  II.  List  of  literature 
reviewed — Journals,  and  pharmacopoeias.  III.  General 
comments  :  (i.).  General  principles  followed  in  revising 
the  pharmacopooia.  (ii.).  Scope,  (iii.).  -Analytical  data. 
(iv.).  Biological  remedies,  (v.),  A'egetable  drugs,  (vi.). 
Pharmaceutical  preparations.  IV.  International  stan- 
dards, (i.).  International  conference  for  the  unification  of 
pharmacopoeial  formuhc  for  ])atent  medicaments  (Brassels 
Conference),  (ii.).  Foieign  pharmacopoeias,  (iii.),  Pharma- 
copoeial history.     V.  Comments  on  official  articles. 
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ElSKICHTirSO  VON  LaEOBATOBIEN  USD  ALLOEMEISE 
(ll'EBATIONEN.  VoM  Dr.  ViCTOB  Samteb.  Wjlhi'lm 
Knapp's  Verlag.   Hullo  a.S.     1909.     Price   .M.2.70. 

8vo  volume,  containing  65  pages  of  subject  matter,  with 
o!i  illustrations.  The  subject  matter  is  arranged  under  the 
following  class-headings : — I.  Organisat  ion  of  the  analytical 
laboratory.  Capacity  and  function  of  the  analyst  outside 
the  laboratory.  II.  Position  and  general  arrangement  of  the 
laboratory.  III.  General  operations  :  (n).  Sampling  and 
re<lucing  to  physical  condition  for  analysis  (pulvcri-sation, 
&c.).  (6).  Balance;!  and  weighing,  (r).  Indirect  weighing,  (d), 
Estimation  of  quantities  by  measuring,  (f).  Solids. 
(/).  Hases.  (g).  Evaporation.  (A),  Filtering,  washing,  and 
precipitation,  (i).  Drying  and  igniting.  IV.  .'^{)ecial 
methods  of  analysis  usual  in  technology  :  (o).  Volumetric 
analysis.     (6),  Electrolysis,     (c),  Colorimctry. 

Die  elektbochemisches  Vebfahben  deb  CKE.visonEV 
Gboss-Ind0stbie.  .  Ihre  Priszii'Ien  cxd  ihre 
.AiTSP'  HRt^No.  Von  Dr.  Jean  Bu.LrrER.  I.  Band. 
F.lektrometallurgie     wiissriger     Losuivgen.  Wilhclra 

Knapp's  Verlag.   Hnlle  a.S.     1909.     Price  M.l'J.TO. 

Svo  vrlunio,  containing  284  pages  of  subject  matter 
with  117  illustrations  and  numerous  tables.  The  subject 
matter  is  tla.ssi(ic<l  and  arranged  in  the  following  chapters  : 
Intioduction.  Theory  of  ions.  Faraday's  law.  Law  of 
dilutions,  &c.  Polarisation,  &c.  Chapter  I.  Coppek. — 
(a),  Its  electrolytic  refining.  (6),  Electrolytic  production 
of  copper  from  copper  ores.  (Processes  of  Jtarchese, 
Hopfner,  Siemens  and  Halske).  (c).  Cathodic  separation, 
and  electrolytic  preparation  of  finished  articles.  II. 
Silver. — (o).  Electrolytic  refinement.  (6),  Electrolytic 
preparation  from  alloy.s.  III.  Gold. — (n).  Electrolytic 
gold  refining.  Electrolysis  with  crude  gold  anodes.  (6), 
Electrolytic  gold  recovery  from  ores.  IV.  Lead. — (a). 
Electrolytic  lead  refining,  (ft),  Lead  recovery  from  ores 
V.  Zinc,  (n).  Electrolytic  zinc  e.itraction.  (6),  Zinc 
recovery  from  ores,  (c).  Processes  in  the  electrolysis  of 
zinc  chloride  and  zinc  sulphate  solution.  Zinc  from  zinc 
sulphate  solutions  (Process:  Siemens  and  Halske).  Zinc 
from  zinc  chloride  solutions  (Process  :  Hopfner).  VI.  The 
detinningof  tinplato.  VII.  Nickel.  Its  electrometallurgy. 
VIII.  (i.).  Refining  of  bismuth  and  cadmium.  Extraction 
of  antimony  and  mercury,  (ii.).  Electrolysis  with  soluble 
anodes,  in  the  recovery  of  metallic  compounds  (Iron — lead 
colour.-*). 

Chimica  Geneeale  e  Applicata  all'Industria.  Volu.me 
II. — Chimica  Organica.  Del  Dott.  E.  Molinabi.  U. 
Hoepli,  Milano,  1908  and  1909.     Price,  Lira  18. 

The  work  is  issued  in  two  Svo  volumes  containing  956 
pages  of  subject  matter,  with  486  illustrations,  and  an 
alphabetical  index.  The  subject  matter  of  the  whole  woik 
is  classified  as  follows  : — Part  I. — I.  General  part  :  Puri- 
fication of  organic  substances;  analysis;  calculation  of 
formuhe  :  determination  of  molecular  weights  by  chemical 
nieiliods;  jjolynierism  ;  valency  of  carbon,  constitutional 
formulie,  isomerism  ;  metamerism,  pseudoisomerism, 
tautomerism,  desmotropy  ;  stereoisomerism  ;  homology 
and  isologv.  classification  of  orcanic  substances  ;  official 
nomenclature  ;  relations  between  physical  properties  and 
chemical  composition  and  constitution.  II.  Special  part : 
Derivatives  of  methane.  (A.)  Hydrocarbons.  (B).  Halo- 
gen  derivatives  of  hydrocarbon.s.  (C.)  Alcohols.  (D.) 
Derivatives  of  alcohols.  (E.)  Acids.  Part  II. — (F.) 
Derivatives  of  acids.  (G.)  Polyvalent  aldehydic  and 
ketonic  alcohols.  III.  Special  part  :  Cyclic  compounds. 
(A.)  Isocyelic  compounds  :  Aromatic  hydrocarbons.  (B.) 
Halogen  substitution  derivatives  of  benzene.  (C.)  Sul- 
phonic  acids.  (D.)  Phenols.  (E.)  Quinones.  (F.)  Xitro- 
derivativcs.  (G.)  .Amino-derivatives.  (H.)  Nitro-, 
amino-,  and  thio-phenols.  (I.)  Azo-.  <liazo-.  and  diazo- 
amino-compounds  and  hydrazines.  (L. )  .\romatic  alco- 
hols, aldehydes,  and  ketones.  (M.)  Hydroxy-alcohols  and 
aldehvdes,  and  ketonic  alcohols.  (X.)  Aromatic  acids. 
(0.)  Hydrogenisod  benzene  derivatives.  (P.)  Condtn.scd 
benzene  nuclei.  (Q.)  Heterocyclic  compounds.  (R.) 
Colouring  matters.  (S.)  Textile  fibres.  (T.)  Protein  sub- 
stances, glucosidos,  and  substances  of  uncertain  or 
unknown  constitution.     Appendix.  ^ 


Patent  Office  Library  :  StTBJEcr  Lists,  New  Series 
B.F.-BL.  Subject  List  of  Works  on  the  Laws  oi 
Indu.sthial  Pkiii'ebty  (Patents,  Design.*,  and  Trade 
Marks)  and  CoryuiOHT  in  the  Library  ok  the  Patent 
Office.  Love  and  Malcolmson,  Ltd.,  4  and  o,  Dant 
Street,  W.C.  Patent  Office,  25,  Southampton  Build- 
ings,   London,    W.C.      1909.     Price    fid. 

Pocket-book  size,  80  pp.,  and  a  key  to  the  classificatioD 
of  Headings  (B.F.  to  B.G.).  This  volume  suiiersedec 
PaUnt  Office  Library  Serieg,  Xo.  3,  published  in  1900. 

Some  Electiu)-Chemic.4L  Centres.  A  report  to  thi 
Electors  of  the  Gnrtside  Scholarships.  By  J.  N.  Pbimc. 
M.Sc.  (Gartside  scholar),  Manchester.  At  the  Voivenit} 
Press.     1908.     Price  Is.  6d.  , 

Svo  volume,  containing  136  pages  of  subject  matter  and  u 
alphabetical  index.  The  report  is  based  principally  on 
information  acquired  during  visits  to  several  countricv, 
on  "  the  continent  of  Europe  and  to  the  Lnitwl  Statc<^ 
and  Canada,  including  British  Columbia,  during  the  y^an 
1907  and  1908."  The  subject  matter  is  classiliod  ai 
follows: — I.  Cost  of  power  production.  II.  Niagim 
Falls.  III.  The  copper  refineries  of  New  .Icrsoy.  I\'. 
Canadian    water    powers    and    electro-chemical    centivs. 

V.  Electric   smelting  of  iron   ores  and   steel   production. 

VI.  Ozone  and  water  purification.  VII.  Gold  and  silTfi 
refining.  VIII.  Electrical  manufacture  of  carbon  bigul- 
phide.  IX.  Electro-chemical  industries  in  the  Alp», 
Franco,  and  Belgium.  X.  Electrical  fixation  of  atmot- 
pheric  nitrogen.  XI.  Power  centres  and  electro-chemical 
works  in  Great  Britain. 

Dyeing  in  Germany  and  America,  with  a  Chapter  on 
Colour  Production.  A  Report  to  the  Electors  of  the 
Gartside  Scholarships  on  the  results  of  a  tour  in  Germaii\ 
and  the  United  States  in  1905-6.  By  Sydney  H'. 
HiGGlNS,  M.Sc.,  Gartaide  Scholar.  University  Pnte. 
Manchester.  1907.  Price  Is.  Sherratt  and  Hughe*. 
Manchester :  31,  Cross  Street ;  London :  33,  aoho 
Square,  W. 

Svo  volume,  containing  105  pages  of  subject  matter,  and 
the  alphabetical  index.  The  subject  matter  is  classi6e<l 
and  arranged  under  the  following  chapter  heads:— 
I.  General.  Distribution  of  the  industry  in  America  and 
Germany.  Development  of  the  art  of  dyeing.  Inlluenee 
of  chemistry.  Opposition  to  progress.  Hank  dyeing 
and  washing.  Cloth  dyeing.  II.  Cop  dyeing.  III.  Sulphur 
colours,  and  indigo.  IV.  Mercerising.  V.  Blivtcbine. 
VI.  The  industry  in  the  United  State-s.  VII.  Lowell. 
Lawrence,  and  Fall  River,  Mass.  Ylll.  Conditions  of 
life  in  the  industry.  IX.  Efficiency  in  the  indntlrTJ 
X.  Colour  production. 

Bamboo  fob  Papermaking.  By  R.  W.  Sindau_ 
Marchant,  Singer  and  Co.,  London.     1909.     Price  2i. 

Svo  volume,  60  pp.,  printed  on  paper  produced  from  the 
bamboo,  and  describing  the  possibilities  of  bamboo  foi 
paper-making,  the  habit  and  growth  of  the  plant,  it? 
Ilowering  and  propagation,  with  information  as  to  pricf 
and  supply  :  to  which  are  added  particulars  of  experi- 
ments on  paper  manufacture  therefrom,  and  the  neooMary 
plant  and  mill  equipment.  The  whole  is  the  outcome  of 
a  visit  made  in  liK)5  to  Burma  by  the  author,  at  the 
request  of  the  Indian  Government,  which  is  prepared  •♦ 
offer  special  terms  to  tho.so  who  will  undertake  the  mwu. 
facture.     (See  also  this  J.,  1907,  1157.) 
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-PLANT,    APPARATUS,    AND   MACHINERY. 

Appucatioks. 

17,903.  Epstein.     S(e  undrr  VII. 

17,914.  Goldstein.     .Maiuifacture    of    higljy    absorbaot 
carbonaceous  material.     Aug.  3.*  j, 
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18,013.  Stubley  and  White.  Apparatus  for  separating 
lust  from  air  or  gases.  *     Aug.  4. 

I  18,194.  Newton  (F.  Baj-er  und  Co.).  Steam  traps, 
'iug.  6. 

18,397.  Crighton,  and  Klein  Engineering  Co.  Apparatus 
'or  cooling  liquids.     Aug.  10. 

18,452.  Bary.     See  under  X. 

Complete  Specifications  Accepted. 

11,557  (1908).  Allan  and  Richmond.  Boilers  for  melt- 
ng  bitumen,  pitch,  marine  glue,  and  grease.  [Post  dated 
Sov.  30,  1908.]     Aug.   11. 

I    16,817  (1908).  Faller.     Evaporating   boUers  for  use  in 

■jrystallising  liquids.     Aug.  18. 

'  17,500  (1908).  Joy.  Apparatus  for  raising  and  forcing 
■water  and  other  liquids  and  semi-liquids.  [Cognate 
Appl.,  3407  of  1909.]    Aug.  11. 

;  22,184  (1908).  Jeff  cock  and  Yardley.  Separator  for 
treating  steam  and  other  gaseous  and  liquid  bodies.  [Cog. 
JAppl.,  9230  of  1909.]     Aug.  11. 

3623  (1909).  Vautin.  Generation  of  steam  from  the  heat 
!;ontained  in  slags.     Aug.  18. 

'  5365  (1909).  Dehne.  Milk  separators  and  other  centri- 
fugal machines.     Aug.   18. 

.  8164  (1909).  Wilkinson,  Heywood,  and  Clark,  Ltd., 
[and  Gordon.     Dipping  tanks.     Aug.  18. 


XL— FUEL,    GAS,    AXD    LIGHT. 

Appucatioss. 

17,889.  Schuster.     Regenerative  coke  ovens.     Aug.  3. 
18.123.  Tigges.      Gas   producers.      [Ger.  Appl.,  Aug.  0. 
'1908.]*     Aug.  5. 

18,413.  Jones.     Quenching  coke.     Aug.  10. 

'.     18,593.  Izod.     Manufacture  of  ozonised  or  oxygenised 
Icarburetted  vapour  or  gas.     Aug.   12. 

18,052.  Crombie.  Treating  fuel  and  collecting  the  by- 
products.    Aug.   13. 

Complete  Specifications  Accepted. 

16,157  (1908).  Hiller,  and  National  Boiler  and  General 
Insurance  Co.  Gas-testing  burner  for  producer  gas  plants. 
.\ug.  11. 

16,448  (1908).  Bethge.  Combustible  mixtures  for  pro- 
ducing actinic  light.     Aug.  18. 

16,610  (1908).  Versen.  Gas  producers.  [Rights  under 
Section  91  not  grant<?d.]     Aug.  18. 

16,762  (1908).  Ziegler  and  others.     See  under  V. 
21,249  (1908).  Seymour.     Horizontal  regenerative  coke 
oven.    Aug.  18. 

11,890  (1909).  Crossley  and  Rigby.  Gas  producer  plant 
primarily  for  recovering  ammonia.     Aug.  11. 


III.— DESTRUCTIVE   DISTILLATION,    TAR 

PRODUCTS,    PETROLEUM,    A^^D 

MINERAL   WAXES. 

Applications. 

I     18,076.  Hercog  and  Linke.     Process  for  producing  con- 
I  denBed  petroleum.     Aug.  5. 

18,120.  Weiser.     Process  for  separating  paraffin  from 
paraffin  butter  and  apparatus  therefor.*     Aug.  5. 

18,334.  Noad.      Distilling    shale    and  other  bitumens. 
Aug.  9. 

18,604.  Smith,  Mitchell,  and  Askham.   Tables  or  slabs  for 
dry-cleaning  processes  with  volatile  liquids.     Aug.   12. 


18,605.  Smith,  Mitchell,  and  Askham.  Recovering  volatile 
solvents.     Aug.   12. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

18,117.  Imraj- (Meister,  Lucius,  und  Briining).  Manufac- 
ture of  new  vat  dyestufls.     Aug.  5. 

18,461.  Wetter  (Chem.  Fabr.  Griinau,  Landshoff,  und 
Meyer  A.-G.).  Manufacture  of  new  aUzarin  preparations 
suitable  for  dyeing  and  printing.*     Aug.  10. 

18,477.  Claus  and  Co.,  and  Claus.  Manufacture  of  a 
thiazine  dyestuft.     Aug.  11. 

C05IPLETE  Specifications  Accepted. 

12,167  (1908).  Johnson.  (Badische  Anilin  und  Soda 
Fabnk).  Manufacture  of  colouring  matters  of  the  anthra- 
cene series.     Aug.  11. 

339  (1909).  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  anthracene  series. 
Aug.  18. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

17,967.  Dykes  and  Dykes.  Dyeing,  bleaching,  and 
mercerising  machine.     Aug.   4. 

18.016.  Nowicki.  Hygroscopic  substitute  for  cotton- 
wool.*    Aug.  4. 

18,086.  Loewe.  Process  for  the  manufacture  of  artificial 
silk  or  for  coating  and  glossing  textiles  and  apparatus 
therefor.     [Fr.   Appl.,   Sept.    18,   1908.]*     Aug.  5. 

18,391.  Wittington.  Printing  cahco,  paper,  and  yarn. 
Aug.  10. 

18,448.  Resch  and  Gutsch.  Apparatus  for  use  in 
chemical  cleaning.     [Ger.  Appl.,  Aug.  31,  1908.]*   Aug.  10. 

18,461.  Wetter.     See  under  IV. 

18,481.   Daniels.     Apparatus  for  dyeing  wool.    Aug.  11. 

18. 049.  Scholefield  and  Downham.  Dyeing  and  bleach- 
ing fibres.*     .\ug.   13. 

18,701.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Production  of  shades  on  vegetable  fibre.     Aug.  13. 

Complete  Specifications  Accepted. 

16,557  (1908).  Crombie.  Apparatus  for  making  fibres 
from  solutions.     .Aug.  11. 

16,762  (1908).  Ziegler,  and  Oberbayerische  Kokswerke 
und  Fabrik  Chemischer  Produkte  A.-G.  Method  of 
dojiriving  peat  and  like  vegetable  fibrous  materials  of 
superfluous  moisture.     .Aug.   11. 

2024  (1909).  Korcinek.  Production  of  samples  repre- 
senting printed  textile  fabrics.     .Aug.  11. 


VII.— .ACIDS,    ALKALIS,    AND    SALTS. 
Applications. 

17,903.  Epstein.  Treatment  of  air  for  different  pur- 
poses.    .4ug.  3. 

17,951.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  ammonia  and  apparatus  for  use  therein. 
Aug.  3. 

17,955.  Rowley.  Process  for  the  conversion  of  crude 
phosphatic  rock  into  water  soluble  phosphate.     Aug.   3. 

18,203.  Bender.  Process  for  production  of  oxides  of 
nitrogen.*     Aug.   6. 
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18,206.  Palraor  and  Stead.  Apparatus  for  use  in 
deodorising  carbon  dioxide.     .\ug.  0. 

18,2S6.   Vender.     See  under  XXI. 

18.329.  Wolff.  Obtaining  tin  tetrachloride  from  tin 
scrap.     Aug.  9. 

18,433.  Levi.  Electrochemical  production  of  phosphatic 
fertilisers.*     Aug.  10. 

18.fif)l.  Robinson  (.Morton  and  Co.).  Apparatus  for 
purifying  air.     .\ug.  13. 

18.700.  .lohnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  ammonia.     Aug.   13. 

Complete  Specifications  Accepted. 

14.349  (1908).  Brothcrton  and  Wyld.  .Saturator  for 
the  manufacture  of  ammonium  sulphate.     Aug.   18. 

16,450  (1908).  <;arlenmeistcr.  Pi-ocosa  for  purifying 
chlorates,     -^ug.  11. 

16,542  (1908).  Otto.  Production  of  ozone.  [Date 
Appl.  for,  Aug.  10,  1907.1     Auc  11. 

17.3.56  (liKlS).  PeninkofF.  Process  for  rendering  silica 
contained  in  sodium  aluminate  insoluble  for  the  purpose 
of  obtaining  silica-frio  alumina.     Aug.  11. 

20.36(i  (1908).  Ellis  (Chomisilic  Wcrke  vorra.  Dr.  H. 
Byk).  Manufacture  of  nitric  acid.     Aug.   18. 

25,965  (1908).  SIcycr.  Process  of  manufacturing  sul- 
jphide  of  zinc.     [Date  Appl.  for.  Dec.  3.  1907.)     Aug.  11. 

11,890  (1909).  Crossley  and  Rigby.     See  under  II. 


VIII.— GLASS,    POTTERY,    AXD    EXA^IELS. 

Applications. 

18,118.  Sauvagpon.     Electric     furnaces     for     the    con- 
-tinuous  manufacture  of  glass.     Aug.  5. 

18.322.  Qucrtinmont.     Apparatus  for  making  sheet  or 
plate  glass.*     Aug.  9. 

18.323.  Qucrtinmont.     Manufacture  of  glass.*     Aug.  9. 
18,713.  Voelker.      Forming     bodies     from     semi-liquid 

-quartz.*     Aug.  14. 

Complete  Specification  Accepted. 
9853  (1909).  Sievert.Gl   ass  making  apparatus.  Aug.  11. 


IX.— BUILDING    SL\TERIAI,S.    CLAYS,    MORTARS, 
AXD    CEMEXT.S. 

Applications. 

18,088.  Rhodin.  Production  of  hydraulic  cement  from 
'blast  furnace  slag.     Aug.  5. 

18,230.  Wilson.  Manufacture  of  cement,  plaster,  and 
■concrete.     Aug.  7. 

18,293.  Wilson.  Manufacture  of  cement,  plaster,  and 
■  concrete.     -4ug.   9. 

18,357.  Pink.  Making  artilieial  marble  and  Ikmr  and 
wall  coverings.     .Aug.  9. 

18,670.  A.s.sociated  Portland  Cement  Manufacturers, 
Bamber,  and  Baxter.     Drying  slurry.     Aug.  13. 

Complete  Specifications  Accepted. 

23,988  (1908).  Rhodin.  Manufacture  of  slag  cement. 
Aug.   18. 

25,34  (1909).  Mueller.  Process  of  impregnating  wood. 
•[Date  Appl.  for.  Feb.  1.5,  1908.]     Aug.  11. 

2,599  (I«09).  F.  L.  Smidth  und  Co.  Treatment  of 
stony  or  earthy  materials  for  the  manufacture  of  cement. 
;[Date  Appl.  for,  Feb.  27,  1908.]     Aug.  11. 

,5908  (1909).  Chisholm.  Method  of  treating  wood. 
-Aug.  IL 


7.530  (1909).  Owen.  Preparing  asbestos  fibre  for  insulat- 
ing purposes.     Aug.    11. 

X.— METAI.S   AND   METALLURGY. 

Applications. 

17,91 1.  Mongc.  Manufacture  of  metallised  articles.* 
Aug.  3. 

18,176  and  18,178.  Martin.  Process  for  separation  i' 
complex  ores.  [Pat.  of  Addn.  to  No.  4531  of  1909. 
Aug.  6. 

18,198.  Soc.  Anon  "  Le  Ferro-Nickel."  Light  alumia. 
ium  alloys.     [Fr.  Appl.,  Aug.  29,  1908.]*     Aug.  6. 

18.239.  Beauchamp.  Process  for  extraction  of  line. 
[Addition  to  17,330  of  1909.]     Aug.  7. 

18,349.  Hargreavcs.  Production  of  iron  or  steel  direct 
from  the  ore.*     Aug.  9. 

18.451.  Bary.  Process  and  apparatus  for  casting 
metals.     Aug.   10. 

18.452.  Bary.     Furnaces.     Aug.    10. 

18,610.  Hoff.  Process  and  apparatus  for  heating, 
melting,  refining,  and  decomposing  metals.*     Aug.  li 

18,731.  Hoy  and  Rogcrson.  Welding  steel  or  iron  and 
flux  therefor.     Aug.  14. 

Complete  Specipications  Accepted. 

10,552  (1908).  Thompson  (Wm.  Sauntry  Metals  Cn\ 
Process  for  the  treatment  of  steel  and  iron.     .\ug.  11. 

Ki.SOii  (1908).  Marks  (Gio.\nsaldo,  .Armstrong,  and  Co.). 
Manufacture  of  cemented  armour  plates  of  steel  for  ship*. 
Aug.  11. 

16,820  (1908).  aark.  Coating  of  iron  or  stefl  with 
copper,  or  other  metal,  such  as  silver  or  gold,  which  allo\  ■ 
with  copix-r.     .\ug.    18. 

22,092  (1908).  Richford.  Process  of  producing  lead  or 
other  metal  in  tlu-ead-like  or  finely  divided  form.   Aug.  11. 

23,779  (1908).  Stalder,  SchoU-SchoU.  and  Dubaeh. 
Process  for  soldering  aluminium.     .\ug.    18. 

3623  (1909).   Vautin.     See  under  I. 

8272  (1909).  Jeffery.  Flux  for  use  in  soldering  alumin- 
ium with  ordinary  tin  and  lead  solder  and  copper  bit. 
Aug.  11. 

XI.— ELECTROCHEMISTRY    AND    ELECTRO- 
.METALLL'ROV. 

Applications. 

18.118.  Sauvagcon.     See  «n<fer  VIIL 

18,433.  Levi.     See  under  VII. 

18,590.  Marino.  Preserving  or  protecting  from  JJer- 
oxidation  the  lead  8uj)ports  of  the  positive  electrodw 
of  storage  batteries.*     Aug.    12. 

Complete  Specifications  .Accepted. 

24,355  and  24,356  (1908).  Schauli.  Dejiolarisere  i" 
electric  batteries.     [Date  Appl.  for.  July  9,  1908.]    Aug.  1"- 


XII.— F.ATTY    OILS,    FATS,    WA.XES,   AND   SOAPS 

.Applications. 

18,236.  Tuckfield  and  Garland.  Bleaching  and  purify- 
ing fats  and  oiU.     Aug.  7. 

18,588.  Nicholson.     See  under  XIV. 

Complete  Specifications  Accepted. 

26,133  (1908).  Lindemann  (Ceb.  KortingA.-G.).  Man" 
facture  of  pulverised  soap.  [Request  under  Section  I'' 
not  grantod].     Aug.   18. 
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1550  (1909).  Justice  (Mills  and  Battle), 
lil  from  materials  such  as  seed.     Aug.  11. 


an. 


Extraction  of 


-PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,    &c. 

(.4.) — PiGMENT.S,    P.trSTS. 

Complete  Specifications  Accepted. 

16,476  (1908).  Williamson     (Taylor).  Preservative 

l.ntifouliiig  and  anticorrosive  paint.     Aug.   11. 

j  17,557  (1908).  Fraser.  Paint  or  composition  for  colour- 
Qg  articles  and  surfaces.     Aug.  18. 

(  2fi..i21  (190S).  Limg'.cin-Pfanhauser  Wcrl<e  A.-O.  Pro- 
'■ess  for  rustproof  coating  of  iron  and  steel.  [Date  appl. 
or,  Dec.  21,  1907.]     Aug.  18. 


(B.)- 


18,149.  Morris. 
\ug.  6. 


for     leather. 


-Resecs.  Vaksishes. 

Application. 
Preservative     materials 

(  C. ) LS  niA-RUBBER. 

Applications. 

18,193.  Newton  (F.  Bayer  und  Co.).  Insulation  of 
metallic  threads  or  wires.  [Under  Rule  13.  May  13,  1909.] 
Aug.  6. 

18,503.  Gallagher  and  Rendle.     See  under  XIV. 

18,678.  Melsom.  Treatment  and  utilisation  of  waste 
rubber,  vulcanite,  and  ebonite.     Aug.  13. 

Complete  Specifications  Accepted. 

18,929  (1908).  Upson  (Christy).  Implement  for  tapping 
Funtumia  Elastica  and  other  rubber  producing  trees, 
.iug.   11. 

2.'!. 814  (1908).  Asimont  and  Galley.  Instrument  for  use 
n  the  tapping  of  rubber  trees.     Aug.   11. 


XIV.— TANNING,     LEATHER,     GLUE,     SIZE,     &c. 
Applications. 

18,149.  Morris.     See  under  XIIIB. 

18,411.  Cave-Browne-Cave.  Treatment  of  leather,  fur, 
and  skins.     Aug.  10. 

18,468.  Meiro.  Extraction  of  grease  and  glue  from 
bones.     Aug.   10. 

18,503.  Gallagher  and  Rendle.  Method  of  combining 
leather  and   rubber.*     Aug.    11. 

18.588.  Nicholson.  Process  and  ajjparatus  for  extract- 
ing fat  from  bones.     Aug.   12. 

Complete  Specification  Acc^ted. 

9383  (1909).  Buffum  and  Carter.  Waterproof  leather- 
I'l.ard  and  process  of  preparing  it.  [Pat.  of  Addn.  to 
X.I.  28.219,   1908].     Aug.   11. 


XV.— MANURES,    &c. 

Applxc-\tions. 

17,03".   Patent-Press-Kartoffel-Indu-strie  Hermann  Gum- 
j  pel.     Process  for  treating  raw  potatoes  so  as  to  obtain 
;  a  durable  product  for  agricultural  and  industrial  purposes.* 
[Ger.  Appl.,   7th  May,   1909.]     Aug.   3. 

17,955.  Rowley.     See  under  VII. 

18,433.  Levi.     See  under  VII. 


XVL— .SUGAR,    STARCH,    GUM,    &c. 

Complete  Specification  Accepted. 

26,619  (1908).  Cic.  Industrielle  dcs  Alcools  de  I'Ardeche. 
Apparatus  for  converting  wood  into  fermentable  sugars^ 
and  other  products.  [Date  Appl.  for,  June  0th,  1908.} 
Aug.   18. 


XVIL— BREWING,    WINES,    SPIRITS,    &c. 
Applications. 

lS,028i  Compagnie  Industrielle  des  Alcools  de  TArdeche. 
Separating  apparatus  for  use  in  the  manufacture  of 
alcohol.*     [French  Appl.,   Oct.   16.   1908.]     Aug.   4. 

18,216  and  18,217.  Kuhn.  Manufacture  of  fermented 
beverages.     [Addition  to  No.  4622  of  1908].     Aug.  0. 

18,218  and  18,219.  Kuhn.  Manufacture  of  beverages. 
Aug.  6. 

18,530.  Faulkner  and  Duncan.  Manufacture  of  malt 
preparations.     Aug.  11. 


XVllI.— FOODS ;    SANITATION,    WATER 
PURIFICATION;    AND    DISINFECTANTS. 

(.4.) — Foods. 

Applications. 

17,992.  Loring.  Art  of  ageing  and  conditioning  flour. 
[Pat.  of  Addn.  to  No.  12,78rof  1908.]     Aug.  4. 

18,201.  Buer.  Process  for  the  production  of  butter 
flavour.*     Aug.  6. 

18,337.  Collett  and  Eckardt.  Process  for  production 
of  dietetic  cocoa.*  [Norwegian  Appl.,  Aug.  10,  1908]. 
Aug.  9. 

Complete  Specification  Accepted. 

22,221  (1908).  Goetz  and  Jones.  Processes  of  pas- 
teurisation.    Aug.    18. 

(B.) — S.ANiT.iTioN  ;    Water  Pukification. 

Application. 

18,429.  Welcome.  Deodorising  and  drying  nightsoil.* 
Aug.   10. 

Complete  Specifications  Accepted. 

16,397  (1908).  Grossmanrt.  Treatment  of  sewage-sludge. 
Aug.  11. 

17,244  (1908).  Liversedge.  Process  for  purification  of 
water  or  sewage.     Aug.   18. 


XIX.— PAPER,    PASTEBOARD,    &c. 
Applications. 

17,871.  Roeckner  and  Voss.  Manufacture  of  boxes 
from  pulp.     Aug.  3. 

17.952.  Temperlev,  WiW-  and  Wild.  Engines  for  use 
in  breaking  and  "  bleaching  paper-making  materials. 
Aug.  3. 

18,086.   Loewe.     See  under  V. 

18,342.  Miiller,  and  Rheinische  Kiinstsside-fabrik  A.-G. 
Manufacture  of  viscous  siwnning  solutions  of  cellulose.* 
.\ug.  9. 

18,399.  Chapman.     Pulp  for  paper  making.     Aug.    10. 

18,426.  Woltzer.  Producing  artificial  silk,  horsehair  sub- 
stitutes, films,  and  the  like.     Aug.  10. 
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18,694.  Heydenhaufl,  Banhegyi,  and  Olasor.  Celluloid 
substitute  and  procfss  for  manufacturing  the  same. 
Aug.  13. 

XX— FINE   CHEMICALS,    ALKALOIDS, 
ESSENTIAL     OILS,     AND     EXTRACTS. 

API'LICATIONS. 

17,928.  Newton  { F.  Bayer  und  Co. ).  New  pharmaceutical 
compound.     Aug.   3. 

18,317.  Wellcome  and  Pyraan.  Manufacture  of  new 
therapeutic  compounds.  [Addn.  to  No.  14,918,  1909.] 
Aug.  9. 

18..'i40.  Buer.  Obtaining  lecithin  from  seeds  of  legu- 
minous plants.*     Aug.   11. 

XXI.— I'HOTOUKAPHIC   MATERIALS   AND 
PROCESSES. 
Applications. 

18..')32.  James  (Cie.  Gen.  de  Phonographes,  Cinemato- 
graphes,  ct  Appareils  de  Precision).  Photographic  printing.  * 
Aug.  11. 


18,553.  Krayn.    Multicolour  photography.    [Ger.  Apul 
.\ug.  12.  1908.]»     Aug.  11. 


XXII.— EXPLOSIVES,     MATCHES,     4c. 
Applic-itions. 

18.279.  Vender.  Manufacture  of  smokeless  powder.' 
[Italian  Appl.,  Aug.  8,  1908.]     Aug.  7. 

18.280.  Vender.  Dcnitration  and  recovery  of  acid 
mixtures  adapted  for  use  in  nitration.*  [ItaUan  Appl., 
Aug.  8,   190S.J     Aug.  7. 

18.281.  Vender.  Purititation  of  trinitrotolueoo 
(1.  2.  4.  0)*.     [Italian  Appl.,  Aug.  8,  1908.]     Aug.  7. 

18,551.  Easton.     Explosives.     Aug.  11. 

18,622.     Wesler.     Explosives.*     Aug.  12. 

Complete  Specipicatiok  Accepted. 


9992  (1909).  Schmitz. 
positions.     Aug.   18. 


Manufacture  of  igniting  com- 
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|— PLANT,    APPARATUS,    AND    MACHINERY. 

ompressors  for  gases.  (Frankfort  Internat.  Aeronaut. 
Exhibition.)  Times  Eng.  Suppl.,  Aug.  2.5,  1909,  18. 
HE  great  heat  developed  by  the  comjjression  of  hydrogen 
1  200  atmospheres  has  led  to  the  manufacture  of  high 
'essure  compressors  which  do  the  work  in  three  stages. 
|he  compressors  contain  three  high-pressure  cylinders 
laced  in  tandem.  In  the  first  cyUnder  compression  takes 
lace  to  t)  atmospheres,  in  the  second  to  313  atmospheres, 
id  in  the  third  to  about  200  atmospheres.  These  com- 
ressors  are  made  for  air,  hydrogen,  oxygen,  nitrogen, 
irbonic  acid,  or  acetylene  up  to  1000  atmospheres  pressure, 
ut  for  more  than  250-300  atmospheres  four'  stages  arc 
•nployed,  two  twin-cylinders  being  used.  All  valves  are 
rranged  in  a  vertical  plane  with  the  cj'linders.  These 
lachines  take  up  very  little  space,  are  simple,  and  every 
art  is  easily  accessible  and  transportable.  They  seem  to 
■quire  very  little  attention,  and  are  used  in  chemical 
.ctorics  as  well  as  in  connection  with  military  air-ships. 

Patents. 

ooling  ami  refrigeration  of  liquids  or  fluids.     W.  Hewitt, 
London.     Eng.  Pat.  20,381,  Sept.  28,  1908. 

3 
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■  HE  apparatus  consists  of  a  hollow  hub,  ],  divided  into 
fo  chambers,  a,  a^,  by  the  partition,  2.  The  hub  is 
rovided  with  projecting  hollow  blades  or  wings,  3,  also 
ivided  by  partitions,  7,  into  two  chambers  which  com- 
lunieate  respectively  with  the  chambers,  a,  ai,  by  the 
arts  or  openings.  4.  The  apparatus  is  provided  with  a 
•incentric  hollow  trunnion,  S,  within  which  is  a  tube,  2()i, 
"jmmunicating  at  one  end  with  the  compartment,  a. 
•  the  chamber,  1,  and  at  the  other  with  the  chamber.  10. 
hich  forms  the  outlet  for  the  liquid.  The  hollow  shaft,  8, 
js,  secured  upon  it,  a  driving  puUey  or  chain  wheel.  24. 
3.  26,  indicate  the  admission-  and  exit-orifices  respec- 
vely,  of  the  stationary  chambers,  27  and  10.  The 
quid  to  be  cooled  is  forced  into  the  stationary 
lamber,  25,  passes  along  the  outer  hollow  shaft,  8, 
ito  the  chamber,  ai,  and  thence  through  4,  ti,  5,  and 
j.  into  the  chamber,  a,  from  which  it  is  discharged  through 
lie  central  hollow  trunnion,  26^,  into  the  chamber,  10. 
he  liquid  partakes  of  the  revolution  of  the  hub  and 
inga  and  is  cooled  by  the  air.  If  desired  the  hquid 
lay  be  circulated  through  the  hub  and  wings  by  a  centri- 
igal  pump  carried  on  the  hollow  trunnion. — \V.  H.  C. 


Separating  solid  matters  from  air  ;    Centrifugal  apparatus 

for    .     A.    Lebrasseur,    Paris.     Assignor    to    The 

Sturtevant  Engineering  Co..  Ltd.,  London,  England. 
U.S.  Pat.  928,1)73,  .July  20,  1909. 
A  C0NIC.4L  chamber  has  an  inlet  pipe  fixed  tangcntiallj' 
and  a  conical  exit  pipe  fixed  centrally  at  its  top.  The 
annular  space  between  the  exit  pipe  anil  the  conical 
chamber  contains  a  continuous  spiral  vane  forming  a 
spiral  passage  of  increasing  cross-sectional  area  for  the 
entering  air.  Above  the  opening  of  the  e.xit  pipe  a 
flat  disc  is  carried  on  short  columns  to  spread  the_air 
leaving  the  apparatus. — J.  W.  H. 

I'aciitig  and  process  of  makinx]  same.     T.  Murphy,   Clove- 
land,  Oliio.     U.S.  Pat.  928,875,  .July  20, 1909. 

Lead  and  Babbit  metal  are  melted,  and  a  mixture  of 
graphite  and  mica  stirred  in  until  the  whole  is  in  a  granular 
state.  Asbestos  fibre  and  oil  are  then  incorporated  with 
the  mixture  until  a  compact  pliable  mass  is  obtained, 
forming  the  packing  in  question. — J.  W.  H. 

Centrifugal  machine  for  separating  heavy  from  light 
materials.  Jabn-Kommanditgeso!lschaft.  Maschinenbau- 
Anstalt,  Eisengiesserei  und  Kesselschmiede.  Fr.  Pat. 
399,829,  Feb.  22,  1909. 

A  CONICAL  drum  closed  below  and  open  above  and  pro- 
vided with  a  helical  blade  on  its  interior  surface  is  mounted 
on  an  axis  so  that  it  can  be  rotated.  The  materials  to 
be  separated  are  fed  into  the  open  top  of  the  drum  from 
which  the  heavier  particles  are  also  discharged.  The 
lighter  particles  are  discharged  through  openings  in  the 
liottom  of  the  drum  arranged  at  a  greater  distance  from 
the  axis  than  the  semi-diameter  of  the  ujiper  opening  of 
the   drum.— W.  H.  C. 

Filteriiuj  liquids  ;   Process  for and  apparatus  therefor. 

J.  Re'sines,  Matanzas,  Cuba.     Eng.  Pat.  23,720,  Nov.  5, 

1908. 
See   Fr.    Pat.    396.173    of    1908;     this    J.,    1909,    591. 
Reference  is  directed,  under  Sect.  7,  Sub-Sect.  4,  of  the 
Patents   and   Designs  Act,   1907,   to   Eng.    Pats.   3064  of 
1892,  7491  of  1896,  and  20,850  of  1899.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 


Patents. 


G.     B.    Selden, 
.July    20,    1909. 


Fuel  for  internal  combustion  engines. 
Rochester,  N.Y.  U.S.  Pat.  928,803, 
(Renewed  May  13.  1909.) 

To  a  suitable  liquid  hydrocarbon,  a  picrate  of  a  suitable 
hydrocarbon,  such  as  naphthalene,  is  added.     A  peroxide 
such  as  hydrogen  peroxide  may  be  a  further  addition. 
■        ^      '  ^LW.  H. 

Tar  and  liquid  hydrocarbons  ;     New  method  of  ntilising 

for  heating.     E.  Hovine.     Fr.  Pat.  399,274,  Feb.  9, 

1909. 
The  tar  and  liquid  hydrocarbons  are  gasified  in  the 
upper  part  of  a  gas-producer  charged  with  coke,  this 
producer  being  worked  with  a  blast  of  air  sufficient  only 
to  maintain  the  necessary  temperature.  The  gases 
formed  from  the  tar,  &c.,  mixed  with  a  certain  quantity 
of  producer  gas,  are  led  away  and  burned  in  a  furnace. 
The  upper  part  of  the  producer  is  provided  with  one 
or  more  inclined  surfaces  which  are  maintained  at  red 
heat  by  the  fire  in  the  producer,  and  the  tar  is  run  on  to 
these  surfaces  in  thin  streams.  The  coke  which  is  formed 
on  these  inclined  surfaces  is  raked  from  time  to  time  into 
the  producer  fire  and  serves  to  maintain  the  level  of  the 
fuel.— A.  T.  L. 
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Hd    air    furnact.     J.    51.    Keller,     Youngstown,    Ohio. 

U.S.,  Pat.  928.259,  July  20.  1909. 
TnE  furnace  has  a  cii-cular  grate  with  a  central  hole. 
A  gas  producer  shell  having  an  ofjening  at  its  side  for 
feeding  the  fuel  and  an  o])ening  in  its  base,  is  supported 
at  a  sliort  distance  above  the  grate.  A  perforated  cylinder 
with  a  i)(rforated  conical  top  and  carried  by  a  lever, 
closes  the  lower  opening  in  the  gas  pioducer  shell,  and 
passes  through  the  hole  in  the  cii-cular  grate.  By  this 
means  the  fuel  may  be  made  to  fall  on  the  circular  grate, 
while  the  gases  cenerated,  can  pass  through  the  per- 
forations. The  j»nole  is  enclosed  in  a  shell  over  which 
the  air  to  be  heated,  passes,  provision  being  made  for 
the  removal  of  ash,  &e. — J.  W.  H. 

Oas-fumace.     J.     Bueb,     Dessau.     Germany.     I'.S.     Pat. 
928.4<>4.  .July  20.    1909. 

Parallel  streams  of  gas  and  air.  are  delivered  into  a 
combustion  chamber  having  projections  from  its  roof, 
and  movable  baffle  plates  on  its  hearth,  to  modify  the 
course  of  the   burning  gases. — J.  W.  H. 

Gas  producers.  A.  B.  Duff.  Pittsburg.  U.S.A.,  and  The 
Gas  Power  and  By-Products  Co.,  Glasgow.  Ens.  Pat. 
7780,  April  1,  1909. 

The  patent  relates  to  |)roducers  of  the  ty|)e  having  a 
rotatablc  water-sealed  top-plate  carrying  adjustable 
water-cooled  pokers  for  stirring  the  fuel  by  the  rotation 
of  the  top-plate.  The  top-|>late  is  carried  by  a  vertical 
flange  extending  downwards  from  its  periphery  and 
resting  on  rollers  in  an  annular  water  seal,  and  it  is  guided 
by  rollers  on  vertical  spindles,  which  bear  against  its 
peri|)licry.  The  ]iokers  arc  pivoted  in  the  top-jilatc 
about  the  middle  of  their  length,  and  their  u))per  ends 
engage  nuts  working  on  horizontal  screwed  rods,  so  that 
the  lower  ends  of  the  pokers  can  be  given  a  lateral  move- 
ment by  turning  these  rods.  The  top-plate  may  be 
water-cooled,  if  desired. — A.  T.  L. 

Oas  producer  planls  primarilij  desi'/iud  /or  the  recovery 
of  ammonia.  W.  J.  Crosslev  and  T.  Higbv.  Manchester. 
Eng.  Pat.  11,890  of  1909  ;  date  of  application.  Aug.  27, 
1908. 

In  gas  producer  plants  of  (he  Mond  type,  or  of  the  type 
described  in  Eng.  Pat.  24.144  of  190()"(this  .1..  1907.  957), 
the  vapours  given  off  during  the  concentration  and 
evaporation  of  the  ammonium  sulphate  liijuors  are  added 
to  the  air  supply  fur  the  ]iroduccr.  or  to  a  jiart  of  it, 
preferably  at  the  outlet  of  the  air  saturating  tower.  The 
air  supply  to  which  the  acid  vapoui-s  have  l>een  added  is 
passed  through  a  washer  containing  heated  alkaline 
liquor,  and  thence  to  the  superheater.  This  alkaline 
liquor  may  be  drawn  from  the  mechanical  gas-washer 
or  from  the  ash-pit  of  the  producer,  and  it  is  prcferal>ly 
kept  at  the  desired  temperature  by  circulating  through  a 
jacket  around  the  gas  main  at  the  outlet  of  the  super- 
boater.  The  air  leaves  the  alkaline  washer  .saturated  at 
80°  C,  and  less  steam  from  auxiliary  sources  need  be 
a<lde<i  than  with  the  known  types  of  plant.  The  economy 
thus  effected  is  equivalent  to  5  per  cent,  of  the  heat 
value  of  the  coal  gasified,  and  may  amount  to  10  per 
cent,  with  fuels  such  as  peat  which  give  large  yields  of 
ammonia. — A.  T.  L. 

0(U-producer  for  the  manufacture  of  gan  free  from  tar. 
See.  L.  Boutillier  ct  Cie.  Fr.  Pat.  399,160,  April  11, 
1908. 

Two  producers  are  described,  in  each  of  which  the  gases 
formed  from  bituminous  fuel  in  one  producer  chamber 
pass  through  a  second  producer  chamber  charged  with 
fuel  which  has  been  coked  in  the  first  chamber.  (1).  The 
two  chambers  are  su|HT])osed  and  the  fuel  column  is 
eontinuouB.  Bituminous  fuel  is  fed  into  the  lower 
chamber  at  the  bottom  of  the  fuel  column  by  means  of 
a  screw  conveyor,  and  is  evenly  distributed  by  means 
of  a  rotating  grate  of  inverted  conical  form.  The  producer 
is  worked  with  an  up-draught.  The  fuel  is  coked  in  the 
lower  chamber  and  is  forced  up  into  the  upper  chamber 
as  more  fresh  fuel  is  forced  in.  The  tarry  gas  formed 
in  the  lower  chamber  passes  through  the  coke  in  the  upper 


chamber  and  leaves  the  producer  by  an  outlet  abov 
the  fuel  column.  (2).  The  two  chambers  are  arrangi 
one  above  the  other  and  each  is  provided  with  a  grat 
and  worked  with  an  up-draught.  Bituminous  fuel  i 
fed  into  the  upjx'r  chamber  from  a  hopper  in  the  ordinal 
way.  and  the  coked  fuel  is  allowed  to  fall  from  time  i 
time  into  the  lower  chamber  through  a  valved  pipe  , 
large  diameter  which  passes  up  centrally  through  tl. 
grate  in  the  up|)er  chamber.  The  tarry  gas  from  tli 
upper  chamber  is  led  by  a  down-pipe  and  deliven-i 
beneath  the  grate  in  the  lower  chamber.  The  gas.  mini 
with  air.  passes  up  through  the  coked  fuel  and  leave 
by  an  outlet  in  the  up|M>r  part  of  the  lower  chamber. 

—A.  T.  L 

Gas    producers.     W.    B.    Chapman.     Fr.    Pat.    399,ii03 
Feb.  6,   1909. 

The  cyUndrieal  shell  of  the  producer  is  formed  of  sevem 
independent  rings  or  sections  which  arc  rotated  at  diSerrn 
speeds,  one  or  more  of  these  sections  including  the  upper 
most    remaining   fixed.     One   of   the   rotating  sections  i 
provided   with   a   water-cooled   tube   which   passo  a.  r 
the  interior  of  the  producer  and  aids  the  rotary  nrnv   :, 
of  the  fuel.     A  charging  hopper  is  mounted  on  th.    i,  , 
plate  near  the  walls  of  the  producer,  and  a  watercoo^ 
de])ending    bell    is    arranged    beneath    the    hopjx'r.    aii 
extends  below  the  level  of  the  gas  outlet  so  as  to  form 
coking-chamber.     Gases    from    the    up]HT    part    of    th. 
coking  chamber  are  drawn  by  an  injector  through  a  down 
pipe  and  are  delivered  into  the  producer  lire  at  or  below 
the  zone  where  the  fuel  is  stirred  and  broken  up  Iv  ■' 
water-cooled   tube.     The  lowest   section  of  the   y 
is  rotated  and  carries  an  inverted  conical  shell  exi. 
downwards  into  the  ash-]<it.     The  inlet  for  air  and  stca 
is  formed  by  a  hollow  pyramid  arranged  centrally  in  t' 
ash-pit  ;  and  this  pyramid  in  conjunction  with  the  i- 
conical  shell  serves  to  break  up  the  cinders  and  ii 
pas.sage   to   the   ash-pit.     A   conical   cap,    proteituig  im 
open   top  of   the   hollow   pyramiil.  is  provided   with  Umt 
arms  or  blades  extending  horizontally  towards  thi"  w»Il' 
of  the  producer  but  inclined  similarly  to  propellei 
so    as    to    stir    the    rotating    fuel   column.     .Alteru.^ 
these  arms  or  bliules  may  be  fixed  to  the  lowest  seen 
of    the    rotating    shell.     The    various    iniprovemenig  «■ 
described  in  connection  with  two  producers,  one  of  whu  i 
is  of  the  suction-type  and  suitable  for  use  on  shipn. 

—A.  T.  L 

Oaa-producer  plant  yielding  purifitd  gas,     Soc.  Mctallur 
gique    de    la    Madeleine-lez-Lille.     Fr.    Pat.    399,2!' 
Feb.  10,  1909. 

The  producer,  which  is  of  the  suction  type  but  may  t 
worked  by  means  of  a  blower  if  desired,  is  provided  »i 
a  removable  producer  chamber  comprising  a  cylint! 
iron    casing     lined     internally    with     alternate     ri:  . 
refractory     material     and     of    asbestos.     This    lini    . 
sufficiently   yielding    to    withstand    shock   and    \ii 
and    renders   the    producer   suitable    for   use   on    ^    ■ 
and  boats.     The  gas  is  purified  by  passing  it  througli 
series  of  tubes  provided  with  external  cooling  ribs,  «i 
fitted     internally     with     removable     spiral-sha|>e(l 
brushes.     These    tubes    may    be    arranged    hon/ 
beneath  the  tloor  of  a  vehicle,  or  they  may  be  verl..  •■. 

— A.T.  L 

Qas   producer    with   central    rotating  grate.     H.    Kiipperi 

Fr.  Pat.  399,502,  Feb.  16,  1909. 
The  body  portion  of  the  producer  and  a  central  conical 
grate,  which  are  rotatetl  in  opposite  directions,  are  provideJ 
with  sharp  wedge-shaiwd  projections  to  bn'ak  up  tie 
clinker  and  facilitate  its  pa.ssage  to  the  a,«h-pit.  Thrf 
rotating  portion  of  the  shell  of  the  prmluccr  is  nalnl 
in  water  both  at  the  lower  and  at  thi'  up[)er  end.  The 
lower  part  of  this  rotating  shell  is  formeil  with  an  ooter 
casing  through  which  water  is  circulatixl  for  cooling  UlB 
shell  and  the  projections.  The  conical  grate  is  foniiwl 
of  three  su|X'rix)sed  ring-shaiied  castings  having  sharp 
projections  as  describe*!,  the  uppermost  and  smallest 
ring  being  surmounted  by  an  oblique  conical  casting 
which  is  kept  cool  by  admitting  steam  within  iU    Th* 
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gs  are  spaced  apart  sufficiently  to  allow  the  air  and 
am  which  are  delivered  within  the  grate  to  pass  between 
■m  into  the  producer. — A.  T.  L. 

^■tediiifj  burner  for  producer  gas  planlx.  E.  G.  Hiller. 
ind  The  National  Boiler  and  General  Insurance  Co., 
Hanchest«r.     Eng.  Pat.  16,157,  July  30,  1908. 

;e  burner  comprises  a  cylindrical  cleansing  chamber 
h  a  gauze  cap  or  hood  forming  the  burner  orifice.  A 
|)bin,  having  Hanges  of  cruciform  shape,  and  wound  with 
jlcd  wire,  is  placed  vertically  within  the  cleansing 
mber,  the  upper  flange  resting  on  tlie  walls  of  tliis 
mber,  so  as  to  suspend  the  bobbin  within  it.  Tlie 
mber  is  enlarged  at  the  lower  end  so  that  the  gas  has 
]•  access  to  the  coils  of  wire,  which  intercept  tar,  etc. 
len  used  with  suction  gas  producers,  the  gauze  of  the 
Tier  prevents  the  passage  of  flame  inwards  sliould  a 
it  be  applied  while  the  engine  is  at  work. — A.  T.  L. 

cleaners  [for  blast-jurnace  gas'\.  J.  Ruddiman,  Yonkers, 
Westchester,  U.S.A.     Eng.  Pat.  5572,  March  8,  1909. 


V  apparatus  comprises  an  inner  dry  dust-collecting 
bjil)er,  7,  arranged  beneath  the  gas  inlet  pipe,  4,  and 
i  ■  annular  chambers,  11,  12,  in  which  the  gas  is  further 
I'ied  by  impinging  on  the  surface  of  the  water  in  the 
'  part  of  the  cleaner.  The  gas  pas.ses  from  the 
I'  I.  11,  to  the  chamber,   12,  through  a  number  of 

II  tubes,  14,  reaching  nearly  to  the  surface  of  the  water. 
'I  inner  chamber,  7,  is  kept  cool  by  the  water  which 
n  uiids  the  lower  part  of  it.     The  scum  on  the  surface 

water  is  carried  away  through  outlets,  17,  into  an 

'u    rhamber,    18,    provided    with   a   drain-pipe,    20. 

I  water  inlet  nozzles,  22,  are  arranged  so  as  to  direct 

III  ow  of  scum  towards  the  outlets. — A.  T.  L. 

'  "I'.^runt   gas   mantles.     .J.    W.    Layton-Fisk,    Cardiff. 
Eng.   Pat.  4860,  Feb.   27,   1909. 

'   infrirce  and  strengthen  ordinary   mantles,   these   are 

I  ill  a  .solution   obtained   "  by   melting  sihca   with 

II  <  weight  of  potassium  or  sodium  sihcate  in  solution, 
1)  iluting  the  mixture  with  distilled  water."  The  mantle 

I  ,n  dried  and  placed  over  a  Bunsen  flame,  and  whilst 
h|arm,  is  spiayed  with  a  dry  tinely-powdered  mixture 
'   ree   parts    of    talc    and    1     part    of    "  muschclkalk 

II  one."— A.  T.  L. 


Incandescent  gas  mantles.  J.  Fellner,  London.  Fjom 
Oberfelt  und  Co.,  Berlin.  Eng.  Pat.  5260,  March  4, 
1909. 
After  the  fabric  of  the  mantle  has  been  impregnated, 
reinforcing  threads  which  have  been  previously  impreg- 
nated and  hardened  are  threaded  through  it  and  secured 
with  the  mantle  to  the  carrier  ring.  The  hardening  of  the 
reiiiforcing  threads  may  be  effected  by  adding  didymium 
and  beryllium  nitrates  to  the  solution  with  which  the 
tliieads  are  impregnated. — A.  T.  L. 

Metallic  filaments  for  electric  incandescent  lamps,  and 
manufacture  of  same.  H.  Kuzel.  Fr.  Pat.  399.007, 
.Tan.  20,  1909.     Under  Int.  Conv.,  Feb.  22,  1908. 

Filaments  bent  to  a  horse-shoe  or  (J -shape  are  manu- 
factured by  suitably  loading  tlio  lilanient  with  weights 
or  springs.  The  weights  or  springs  are  attached  to  the 
filament  by  hooks  or  cHps  formed  of  insulating  material, 
or  by  hangers  which  bear  upon  a  length  of  the  filament 
so  as  to  give  it  the  desired  curvature.  The  bend  of  the 
U-shaped  filament  may  thus  be  curved  in  any  desired 
manner,  or  it  may  be  made  right-angled  or  polygonal. 
The  shaping  of  the  filament  may  be  effected  during  its 
manufacture  or  after  it  is  finished. — A.  T.  L. 

Peat    and    like    vegetable    fibrous    materials ;     Method    of 

depriving    of    stiperfliions    moisture.     M.    Ziegler, 

Miinchen,  and  Oberbayerische  Kokswerkc  und  Fabr. 
Chem.  Produkte,  Beuerburg,  Germany.  Eng.  Pat. 
16,792,  Aug.  10,  1908. 

See  Fr.  Pat.  395,637  of  1908  ;  this  .!.,  1909,  .502.— T.  F.  B. 

Fuel  briquettes  and  briquettes  for  smelting  purposes  ;  Pro- 
cess of  utilising  bituminous  brown  coal  and  peat    in   the 

manufacture  of .     A.   Zindler,   Berlin.     Eng.    Pat. 

22,033,  Oct.  17,  1908. 

See  Fr.  Pat.  395,385  of  1908  ;  this  J.,  1909,  512.— T.  F.  B. 

Gas  producers.  G.L.Morton.  Fr.  Pat.  399,388,  Feb.  11, 
1909.     Under  Int.  Conv.,  Feb.  15.  1908. 

See  Eng.  Pat.  3462  of  1908  ;   this  J.,  1908,  848.— T.  F.  B. 

Filaments  for  electric  incandescence  lighting}  ;  Manufacture 

of  froyn  powdered  tungsten  or  other  slir/htli/  ductile 

metaU.  Siemens  und  Halske  Akt.-Ges.  Fr.  Pat.  399,261, 
Feb.  9,  1909.     Under  Int.  Conv.,  Feb.  11,  1908. 

See  Eng.  Pat.  2853  of  1909 ;  this  J.,  1909,  647.— T.  F.  B. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Naphthalene.  Sulphonation  of ;  Quantitative  examina- 
tion. P.  C.  J.  Euwes.  Rec.  Trav.  Chim.  Pays-Bas, 
1909,  28,  298-338. 
The  author  finds  that  when  1  mol.  of  naphthalene  is  heated, 
at  S0°  C,  with  1  mol.  of  suljihuric  acid,  the  a-sulphonic  acid 
is  formed  in  an  almost  pure  state  ;  as  the  temperature 
is  raised  to  150° — 160°  C,  the  amount  of  fi-s.cid  increases 
to  a  maximum.  On  heating  to  a  still  higher  temperature, 
diaulphonic  acids  and  sulphones  are  formed  in  increasing 
cjuantities  and  the  amount  of  unattackcd  naphthalene 
decreases.  The  duration  of  the  heating  has  much 
influence  on  the  product ;  the  primary  product  is  tho 
a-acid  which  is  transformed  into  the  ^-acid.  Nevertheless 
at  the  temperatures  143°  C.  and  158°  C.  an  eijuilibriura 
between  tho  two  acids  is  attained.  This  equililirium  is 
probably  due  to  hydrolysis  of  the  two  acids,  with  formaaon 
of  naphthalene  and  sulphuric  acid. 

C,„H,S0.,H(a)+Ho05tC,„H,+H2S0,^': 
C,„H,S03H(;3)4-H,0. 
At  129°  C.  the  process  is  more  comjiUcated  as  an  intramole- 
cular change  of  a-acid  into  /3-acid  probably  takes  place  at 
the  same  time.  Tho  presence  of  water  accelerates  tho 
attainment  of  equilibrium  very  greatly  ;  after  addition  of 
4  jicr  cent,  of  water,  cquflibriiun  was  attained  after  heating 
for  two  hours,   whereas  in  absence  of  water  six  hours' 
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heating  was  required.  The  quantity  of  unattacked 
naphthalene  was  greater  in  the  presence  of  water.  In 
presence  of  sulphur  trioxide,  disulphonic  acid  was  obtained, 
whilst  addition  of  jihosphorus  jx'nto.Nide  eaus'.yl  the  forms- 
tioi\  of  sulpliones.  The  sulphates  of  mercury  and  lead 
did  not  influence  the  rapidity  with  which  equilibrium 
was  attained. — E.  F. 

Baku  petroleum  ;    Filtration  of through  fullers'  earth. 

V.  F.  Herr.  Petroleum.  1900.  4.  1284—1287. 
A  KH,TKKiNii  layer  of  sufficient  thickness  separates  from 
the  crude  oil  all  the  unsaturated,  hijjh-moleculnr.  aromatic 
and  similar  boilics  that  jjive  the  NastjukolT  "  fovniolit  " 
reaction  (this  J..  HKI4.  1082).  On  the  other  hand,  the 
naphthencs.  diuaphlhenes,  paraffins,  and  in  fact  all  the 
bodies  that  do  not  give  the  above  reaction  (small  quan- 
tities of  lx>ny.cne  homologues  being  left  out  of  considera- 
tion) pass  through  the  filtering  medium. — C.  S. 

Petroleum  industry  of  Oalicia.     Board  of  Trade  J.,  Aug.  26, 

1909.  [T.R.] 
TnE  year  1908  was  marked  by  greatly  increased  produc- 
tion and  such  unprecedcntedly  low  prices  that  many  of  the 
oil  producers  were  threatened  with  ruin.  By  the  end  of 
1907  the  price  of  crude  oil  had  fallen  to  Is.  3d.  jht  100 
kilos.  During  the  first  three  months  of  1908  there  was  « 
slight  ri.se  in  ])riccs,  but  in  -April  and  May  a  number  of  new 
wells  were  struck,  and  the  enormous  over-production 
which  followed  caused  the  greatest  embarrassment  to  the 
industry,  while  the  existing  storage  and  railway  transport 
arrangements  proved  totally  inadequate. 

In  view  of  the  critical  condition  of  the  industry,  the 
Austrian  Railway  .Minister  ))romised  to  introduce  the  use 
of  oil  instead  of  coal  on  the  State  railways  in  (Jalicia  ;  he 
also  arranged  for  improved  transport  facilities.  .\  pro- 
vincial association  of  oil  producers,  re))resenting  80  per 
cent,  of  the  total  production,  was  formed,  and  tliis  body 
made  a  contract  with  the  State  railways  for  the  delivery 
of  220,000  metric  tons  of  oil  per  annum.  The  railway 
authorities,  however,  found  that  it  was  not  safe  to  use  the 
oil  in  its  crude  state  in  railway  locomotives,  but  that  the 
benzine  woidd  have  to  be  extracted  first.  The  Producers' 
Association  had  not  the  capital  to  build  the  necessary 
works  for  this  ))rocess,  or  the  new  reservoirs  required  ; 
accordingly,  the  (Jovcmment  undertook  to  build  a  factory 
for  extracting  the  benzine  at  Drohobycz,  and  to  lease  it  to 
a  cartel  of  the  Austrian  refineries  which  is  being  formed, 
and  which  will  undertake  to  purify  the  oil  for  the  use  of 
the  State  railways.  The  State  will  ))ay  the  Producers' 
Association  direct  for  the  crude  oil  rctiuired  at  a  price  con- 
siderably higher  than  the  present  market  price,  and  which 
has  been  fixed  with  reference  to  the  cost  of  the  coal  that 
would  have  been  required  for  the  locomotives.  The 
State  will  further  build  the  reservoirs  and  lease  them  to  the 
oil  miners  at  a  rate  just  sufficient  to  cover  the  interest 
and  amorti.«ation  of  the  capital.  The  Uovcrninent  has 
introduced  a  Bill  in  the  Keichsrath  by  which  a  concession 
will  in  future  be  necessary  for  carrying  on  the  business  of 
storing,  handling,  and  refining  crude  oilin  .\uslria.  and  the 
provincial  authorities  wUl  be  empowered  to  refuse  this 
concession  at  their  discretion. 

In  1908  the  amount  of  crude  oil  produced  in  Galioia  was 
l,734,2.'i.i  metric  tons,  as  compared  with  1.175,974  tons  in 
1907  and  7t)0,443  tons  in  190G  ;  l,j,9(li>  metric  tons  of 
mineral  oils  were  imported  into  Austria-Hungary  in  liWS,  as 
compared  with  18,816  tons  in  1907  and  27,399  tons  in  1906  ; 
and  370,600  tons  were  exported  in  1908,  as  compared  with 
217,258  and  195,885  tons  respectively  in  1907  and  1906. 
The  expoit  of  mineral  oils  from  the  .Monarchy,  chiefiy  in 
the  shape  of  refined  petroleum  or  bei\zine,  has  risen  enor- 
mously during  the  last  few  years,  having  increased  pro- 
portionately more  rapidly  than  the  total  jiroduction,  of 
which  it  now  forms  about  the  fifth  part.  Nearly  two- 
thirds  of  the  export  an'  sent  to  (icrmany;  then  follow 
France,  Switzerland.  Turkey.  Italy,  and  the  I'nited  King- 
dom, the  last-named  country  only  taking  4.500  tons.  In 
1906.  12,521  tons  of  paraffin  wax  were  produced  in  Au.stria, 
of  which  11,371  tons  were  exported;  in  1907,  15,937  tons 
were  i)roduced,  the  export  being  14,737  tons,  and  in  1908, 
28,520  tons  were  produced  and  27,22(1  tons  exported,  of 
which    1,660   tons   went   to   the   United   Kingdom.     The 


total  production  of  ozokerite  in  Boryslaw  during  190 
was  2,050  tons  ;  of  this  675  tons  were  shipped  from  Han 
burg  and  Stettin  to  America  and  the  United  Kingdom,  ac 
1,222  tons  were  consumed  on  the  Continent. 

Patents. 

Agglomeration  of  charcoal  obtained  hy  the  dislillnlion 
olife    kernels    in    closi'd    lyssels.     Las    Industrios    d 
Olivo.     Fr.   Pat.   399.341,   Dec.    18,    1908. 

The  carbonaceous  residue  left  in  the  retort  after  distillii 
olive  kernels  is  roughly  powdered  and  aggloineni' 
with  starch  paste.  .V  small  proportion  of  sodium 
potassium  nitrate  or  other  oiidiser  is  added  to  facihta 
the  combustion  of  the  product.  After  mixing,  asgl 
merating  and  forming  into  balls,  the  latter  are  cmi 
either  in  the  air  or  in  stoves, — W.  H.  C. 

Woody  residues  [olive  kernels]  ;    Process  for  the  continuoi 

distillation  of .     Ijis  Industrias  del  Olivo.     Fr.  P« 

399,342,  Dec.    18,   1908. 

The  materials  to  be  distilled  are  fed  through  a  chargii 
hopper  into  the  upper  end  of  a  vertical  cylindrical  relo 
I  set  in  a  furnace.  .\  number  of  nu-tal  frustums  of  con 
are  superposed  within  the  retort  which  is  ]irovidi"d  wii 
a  hop|)er  at  its  lower  end  for  the  discharge  of  the  aol 
residue  and  is  also  connected  both  at  the  top  and  at  tl 
bottom  to  a  condenser. — \V.  H.  C. 

Coal-tar  ;    Process  for  obtaining  mineral  grease  and  aggi 

!        merated   coke    bt/  distillation  of .      S.  J.  SauvaAvc 

i        Fr.  Pat.  399,359.  .Ian.  20,  1909. 
A  MIXTURE  of  100  parts  of  coke  dust.  .50  parts  of  cnal-t< 
5  parts  of  lime  and  15  parts  of  water  is  heated  and  di(till> 
for  four  hours  at  a  tem])erature  of  from  8IK)'  to  lOO 
Mineral  grea.so  and  an  intlammable   gas  distil  over 
agglomerated  coke  is  left  behinvl  in  the  retort. — \V.  H 

Tar,    tar-oils,    resin    oils    and    other    similar    dislittat.. 
products;     Process    for    the    purification    of  >    ( 

Sprenger.     Fr.     Pat.    399,760,    Feb.    8.     1909.     Und 
Int.  Conv..  .Ian.  5.  1909. 

The  oil.s,  after  being  wa.shed  with  caustic  alkali  solut! 
in  the  ordinary  manner  to  remove  phenols,  etc.,  % 
heated  either  with  or  without  pressure  with  anotb 
portion  of  caustic  alkali  solution  and  a  metal  in  a  filxt 
divided  condition.  This  treatment  renders  the  m 
and  other  similar  impurities  soluble  in  water.  Hw  i 
is  separated,  washed  once  or  twice  with  hot  water  ai 
then  redistilled.  It  is  stat<>d  that  oils  treated  ia  tfc 
manner  undergo  oxidation  in  addition  and  that  aft 
redistillation  they  are  not  liable  to  darken  in  colour  4 
standing.— \V.  h!  C. 

Lead  bath  dissociator  fur  hydrocarbon^  and  all  indu-'l 
residues.     E.   A.   Barbot.     Fr.   Pat.  399,722,  April  . 
1908. 

The    hydrocarbons    to    be    treated    are    introduced   ir 
continuous    stream    below    the    surface    of    molten    !■ 
contained  in  a  closed  vessel  set  in  a  furnace  and  provid 
with  a  pipe  leading  to  a  condenser.     The  hydrooarbo 
are   vaporised    by   the   heat    and    the    bubbles  of  vapo 
rise   up   through   the  lead  and   impinge  upon   the  nnd 
surface   of   a    Hat    hood,    which   is   sus|>en(le<l   ju«t  bdc 
the  surface  of  the  molten  metal.     The  Hat  top  of  tlielli(i 
is  corrugated,   and   it    is  suspended    by   rods  which  pi 
through  the  cover  of  thi-  vessel  and  are  attached  to  oxi' ' ' 
screws  so  that   the  inclination  of  the  flat   hooil  and 
depth   to   which   it     is    immersed   can    be   vanc<l   will 
opening  the  vessel.      By  this  means  the  lime  of  coir 
between  the  vaporisiil  hydrocarbon  and  the  molleu  1' 
can  be  varied  in  order  to  obtain  at  will  either  liquid 
gaseous  products. — \V.  H.  C. 

Oxidising  agent  ;    New  ,  and  method  of  inanufari 

Soc.    Electrolytiquo  dcs   Acetates   Franyais.     Fr.    I' 

399,937,  May  8,   1908. 

Will  ID   charcoal   is   boiled    with  dilute  hydrochloric  n 

washed  and   then   bciiled   with  distdled   water,  dniil.    i 

calcined  in  a  closed  vessel.     When  cool  the  produi  t 
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tposed  to  oxygen  under  pressure.  The  oxygen  is 
indensed  witliin  the  pores  of  the  charcoal  which,  it  is 
,id,  then  forms  an  energetic  oxidising  agent.  The 
larcoal  tlius  treated  is  used  to  convert  alcohol  into 
dehvde  and  acetic  acid. — W.  H.  C. 


IV. -COLOURING    MATTERS    AND 
DYESTUFFS. 

yeslufj    iiidiistn/    of    ihnnnni/    itiid    the    vfir    American 
'Custom."  tariff'.     Chem.   Zeit!,   1909,  33,   875.     [T.R.] 

HE  German  dyestuff  industry  is  seriously  affected  by 
]e  new  American  tariff.  Althougli  the  tax  (30  ))er  cent. 
.1  the  value)  on  tiyestuffs  remains  the  same,  tlic  following 
'aterials  arc  now  admitted  free  : — Naplithylamine-  and 
,iI)htliol.sult)hoiiic  acids  and  their  sodium  and  potassium 
dts,  aminonaphtholsulphonic  acids,  aminosalicylic  acid, 
:nitrochloi"o  benzene,  diaminostilbcnctlisulplionic  acid, 
ctanilic  acid,  p-nitranihne  and  diniethylaniline.  The 
imorican  manufacturers  can  thus  produce  many  important 
restuffs  from  duty-free  materials,  and  so  compete  with 
e  imported  German  goods.  As  a  consequence  of  this 
mpetition  it  will  be  necessary  for  German  firms  to 
ect  branch  works  in  the  United  States. — .J.  C.  C. 


P.\TENTS. 

Aminobenzonitrile  and  its  substitution  products  ;    Process 

for  preparing  .     Kalle  und  Co.,   A.-G.     Ger.   Pat. 

212,207,  Dec.  0,  1907. 

50D  yields  of  o-aminobenzonitrile.  and  its  derivatives 
6  obtained  from  o-nitrobenzonitrile  or  its  derivatives 
'  reduction  with  iron  and  acetic  or  hydrochloric  acid  at 
mperatures  not  exceeding  70°  C. — T.  F.  B. 

'eiaminoanthraquinones  ;     Process   for    preparing    . 

Badi,sche  Anihn  und  Soda  Fabrik.  Ger.  Pat.  211,958, 
.July  Ui,  1908. 

;rtain  aminoanthraquinone  derivatives,  e.g.,  the  halogen 
livatives,  are  only  partially  acetylated  by  acetic 
hydride  in  presence  of  sodium  acetate.  If,  however, 
r  acetylation  is  carried  out  by  acetic  acid  or  anhydride 
presence  of  fuming  or  concentrated  sulphuric  acid,  the 
icfion  is  complete  and  rapid.  The  process  is  applicable 
ail  primary  and  secondary  aminoanthraquinones  and 
ir  derivatives.— T.  F.  B. 

iiififilic   carboxylic   acids   from    the    corresponding    alde- 

hijdis  ;   Process  for  preparing  negatively  substituted . 

Badische  Anilin  und  Soda  Fabrik.  Ger.  Pat.  211,959, 
Aug.  2,   1908. 

MATivELY  substituted  aromatic  aldehydes  are  easily 
iverted  to  the  corresponding  carboxylic  acids,  without 
raation  of  chlorine  substitution  products,  by  treatment 
th  hypochlorite  solutions  in  presence  of  alkali.  The 
'I'i'.s  is  suitable  for  the  oxidation  of  nitrobenzaldehydes, 
i/aldehyde  sulphonic  and  carboxylic  acids,  etc. 

— T.  F.  B. 

'"nring  matters  of  the  anthracene  series  ;    Manufacture 
'/      — -.     J.    Y.    Johnson,    London.     From    Badische 
\nilui    und    Soda    Fabrik,    Ludwigshafen    on    Rhine, 
i'linany.     Eng.  Pat.   12.1fi7,  June  4,  1908. 
i;  IV.  Pat.  390,077  of  1908  ;   this  J.,  1908,  1107.— T.  F.  B. 

"''■<   of  leuco  compounds   of   indigo  colouring   matters  ; 

Vainifactnre  and  use  of .     J.  Y.  Johnson,  London. 

I'Voni  Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen 
I  m  Rhine,  Germany.  Eng.  Pat.  24,005,  Nov.  10,  1908. 
K  Fr.  Pat.  396,794  o£  1908  ;  this  J.,  1909,  596.— T.  F.B. 

'0  colouring  matters  and  intermediate  products  ;    Manu- 

''acture    of    .     J.     Y.     Johnson,     London.     From 

Badische   Anilin   und    Soda    Fabrik,    Ludwigshafen   on 

Kliine.  Germany.     Eng.  Pat.  1245,  Jan.  18,  1909. 

i;  Fr.  Pat.  398,002  of  1909  ;  this  J.,  1909,  832.— T.  F.  B. 


Disazo  dyesluffs  for  cotton  ;    Manufacture  of .     P.  A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  16,092, 
.Inly  29,   1908. 

Ske  Fr.  Pat.  397,613  of  1908  ;   this  J.,  1909,  698.— T.  F.  B. 

Jjyestuffs  of  the  azine  series  ;   Manufacture  of .     P.  A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfekl.  Germany.  Eng.  Pat.  18,729, 
Sept.  7,   1908. 

See  Fr.  Pat.  394,357  of  1908  ;  this  J.,  1909,  239.— T.  F.  B. 

Basic  dyesluffs  ;    Manufacture  of  .     P.   A.   Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  20,367,  Sept.  28,  1908. 

See  Fr.  Pat.  395,793  of  1908  ;  this  J.,  1909,  469.— T.  F.  B. 

Basic  dyesluffs  ;     Mannfaclure  of  .     P.   A.   Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld.  Germany.     Eng.  Pat.  21,911,  Oct.  16,   1908. 

See  Addition  of  Nov.  23.  1908,  to  Fr.  Pat.  395.793  of  1908  ; 
this  J.,  1909,  595.— T.  F.  B. 

A:o  dyesluffs ;      Manufacture   of  .     P.    A.    Newton, 

London.  From  Farbenfabr.  vorm  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  23.349,  Nov.  2,   1908. 

See  Ger.  Pat.  208,498  of  1908  ;  this  J.,  1909,  469.— T.  F.  B. 

Flavopur purine  ;     Manufacture  of  .     P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  24.601.  Nov.  16,  1908. 

See  Ger.  Pat.  205,097  of  1907  ;  this  J.,  1909,  85.— T.  F.  B. 

Anthracene  compounds  ;   Production  of  new .     Farben. 

fabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  399.495.  Jan.  6, 
1909.  Under  Int.  Conv..  May  26,  June  1,  and  Sept.  7, 
1908. 

See  Ger.  Pat.  210.019  of  1908;  this  J..  1909,  6.50.  Succinic 
acid  may  be  replaced  by  malonic  acid,  adipic  acid,  maleic 
acid,  or  other  bibasic  acid. — T.  F.  B. 

Azo  dyesluffs;      Manufacture   of  substantive   .     Soe. 

])our.  rind.  Chimique  a  Bale,  Basle.  Eng.  Pat.  5792, 
March  10,  1909.     Under  Int.  Conv.,  March  10.  1908. 

See  Addition  of  March  10,  1908.  to  Fr.  Pat.  337.449  of 
1903  ;    this  J..   1909,  832.— T.  F.  B. 

Di/estuffs  dyeing  from  the  vat,  like  indigo  ;    Production  of 

halogenaled .     Soc.     pour    I'lndustric     Chimique     a 

Bale.  Sixth  Addition,  dated  April  10.  1908.  to  Fr.  Pat. 
372,627,  Dec.   17,  1906. 

See  Eng.  Pat.  8531  of  1908  ;   this  J.,  1909,  517.— T.  F.  B. 

Thioindigo  dyesluffs  ;     Process  of  making  oxides  of  . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Fr. 
Pat.  399,045.  April  27.  1908. 

See  U.S.  Pat.  898,738  of  1908';  this  J.,  1908,  1015.— T.  F.  B. 

Dijesluffs  derived  from  gallocyanine  ;   Process  for  producing 

blue  to  violet .     Fabr.  de  Prod.   Chimiques  ci-dev. 

Sandoz.     Fr.  Pat.  399,799,  Feb.  20,  1909. 

See  Eng.  Pats.  6270  and  6272  of  1909  ;    this  J.,  1909,  879, 
and  832.— T.  F.  B. 


v.— PREPARING,    BLEACHING,    DYEING, 

PRINTING  AND  FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

Textile  materials  ;    Electrical  charge  of when  immersed 

in  water  or  .mlutions  of  electroli/tes.     J.  L.  dcs  Bancels. 
Comptca  rend.,  1909.  149,  31(5—319. 

In  connection  with  the  theory  of  dyeing,  the  author  has 
studied  the  electrical  charge  assumed  by  textile  materials 
wlien  immersed  in  various  liquids.  In  order  to  determine 
this  charge,  the  author  used  Pcrrin's  ajiparattis.  consisting 
of  a   U-t"'ie  containing  tile  liquid  and  a  porous   plug  of 


934 


Cu  v.— PREPARING.  BLEACHING,  4o.,  TEXTILES.  YARNS.  &  FIBRES.       [Sept,  is.  iM> 


the  substance  to  be  investigated  in  one  of  the  branches 
of  the  IJ.  When  this  tube  is  placed  in  an  electric  Held, 
some  of  the  liquid  passes  through  the  diaplirngm.  and  this 
migration  indicates  the  sign  and  the  magnitude  of  the 
electric  charge  assumed  by  the  substance  in  ]>resenco  of 
the  particular  liquiil.  The  electric  field  employed  measured 
about  12  volts  per  cenlimotre.  In  presence  of  distilled 
water  the  common  textile  materials  assume  a  negative 
charge ;  wool  lakes  a  higher  charge  than  >otton  and 
unboiled  silk.  In  presence  of  an  alkaline  solution  the 
charge  increases  without  changing  its  sign.  In  acid 
liquids  it  decrea.ses  and  may  even  change  its  sign  :  this 
has  so  far  only  been  observed  in  the  ca.se  of  silk,  because 
the  concentration  of  acid  is  limited  to  below  .V/T>(KI  owing 
to  the  evclution  of  gas.  The  i)resence  of  poly\alcnt  ions 
modifies  the  electrical  charge  of  the  textiles.  When  these 
are  immersed  in  alkaline  li(|uids  or  water,  the  negative 
charge  decreases  under  the  action  of  positive  ions  (barium, 
calcium,  zinc)  and  increases  under  that  of  negative  ions 
(sulphate,  ferrocyanide).  The  textile  materials  obey  in 
general  the  laws  established  by  Perrin  in  his  researches 
on  electrification  by  contact.  Mordanting  appears  to 
effect  no  appreciable  modification  of  the  charge  assumed 
by  textiles  in  water.  On  the  other  hand,  dyed  textiles 
show  diilcrent  charges  from  undyed  ;  dyeing  with 
Methylene  Blue  considerably  lowers  the  charge  taken 
bv  wool  ;  this  is  possibly  due  to  the  presence  of  free 
ions  of  Methylene  Blue.— J.  F.  B. 

Dyeing  air  and  fur.     F.  J. — G.  Beltzer.     Rev.  Gen.  Mat. 

Col.,  1909,  13,  187,  224. 
An  account  is  given  of  the  Green  process  for  dyeing  Aniline 
Blacks  on  hair  and  fur.  This  process  is  based  upon  a 
catalytic  action  produced  by  a  small  quantity  of  a  para- 
diamine  or  a  paraminophenol  in  the  dye  liquor.  The 
catalyst  serves  to  convey  atmospheric  oxygen  to  an 
aniline  salt  in  its  oxidation  to  Aniline  Black.  The 
great  advantage  of  the  method  is  that  the  aniline  salts 
of  organic  acids  may  be  employed.  Paraiihenylcncdiamine, 
diparaniinodi|)henylamine,  diparamiiuiilitol\  lamine.  l)cnzi- 
dine,  tolidine,  dianisidinc,  diparaminophenylmcthano, 
and  their  analogues,  homologues,  and  derivatives 
(sul))honic,  carboxylic,  etc.)  can  be  employed  as  the 
catalyst.  Substances  which  yield  a  /(-diamine  can  also 
be  used,  such  as  quinone  imines,  /j-nitrosophenol,  p-nitro- 
dimethylanilino,  /)-amino])henyl-i|uinone-monoinii(le,  and 
their  analogues,  homologues  and  derivatives.  Formula; 
are  given  for  utilising  the  process  to  give  "  raven  blacks," 
"  brown  blacks,"  "  red  blacks,"  etc.,  using  either  methods 
of  brush  dyeing,  or  immersion  methods. — H.  G.  B. 

Dyeing ;    The   intervention   of  osmotic   pressure   in   . 

Rosonstiehl.  Comptes  rend.,  1909,  149,  390—399. 
The  author  points  out  that,  under  the  influence  of  pressure, 
solid  substances  can  be  made  to  adhere  rigidly  to  one 
another  and  regards  the  process  of  dyeing  as  a  similar 
phenomenon.  The  necessary  pressure  in  the  dye-bath 
is  i)rovided  by  the  osmotic  pressure  wliich  is  increased 
when  salts  (or,  in  the  case  of  wool  and  silk,  sulphuric 
acid)  arc  added  to  the  bath. — J.  C.  C. 

Patents. 

./Imjfloniaca/  copper  oxide  [Cuprammonium'\  solutions  for 
spinning  artificial  threads  and  the  like  ;  Process  ot  pro- 
ducing    .     P.    Friedrich,    Berhn.     Eng.    Pat.    4104, 

Feb.  19,  1909.     Under  Int.  Conv.,  Feb.  19,  1908. 

"  Ammoniacal  co])per  oxide  cellulose  solutions,"  which  can 
only  be  produced  and  ))rcserve4  at  low  temperatures, 
acquire  a  high  degree  of  permanence  when  "  carboliydratcs" 
are  incorporated  in  them,  and  the  products  obtained  from 
these  solutions  are  exceedingly  waterproof  and  elastic. 
If  the  ammonia  be  caused  to  evaporate,  such  a  stable 
■solution  behaves  (|uite  differently  from  a  pure  ammoniacal 
copjwr  oxide  cellulose  solution,  which,  as  soon  as  its 
percentage  of  ammonia  falls  below  70  grms.  per  litre. 
is  no  longer  able  to  keep  in  solution  the  entire  quantity 
of  cellulose,  becoming  gradually  converted  into  a  rigid, 
brittle,  non-transparent  blue  mass.  Under  like  conditions. 
solid   precipitates   are   not    thrown   down   from    llu'    new 


solutions ;     on    the   contrary    they    remain    quite   hon 
geneous,  but  increase  in  toughness  as  the  ammonia  escap, 
from  them.     When  the  ammonia  has  entin-ly  evaporatec 
caoutchouc-like,      but     ixirfoctly     transpaix-nt     ])roduct 
remain    behind    wliich,    when    dried    finally,  harden.  In 
kec])   their   transparency.     The   new   solutions   may  nl- 
be   coagulated    by    the    oixlinary    ])recipitatinn    mcthn 
Exam))le  : — .\n  ammoniacal  copper  oxide  cellulose  solur 
containing  7  per  cent,  of  cellulose  is  prepared  in  a  kni'ailii 
machine  in  one  of  the  known  ways,  a  small  quant it\ 
glycerin  being  mixed  with  the  ammonia.  No  more  amim  i 
is   used    than   is   equivalent    to   the   weight   of   ceUuluia 
About  35  per  cent,  oi  "  potato  syrup  (glucose),"  rockone 
on   the   weight  of  cellulose   (the  syrup  containing  abou 
30  per  cent,  of  solid  matter  in  solution),  is  added  gradtull 
to  the  solution,  and  the  whole  mass  is  kneaded  for  som 
time.— P.  F.  C. 

Carbonising  rags  and  other  materials  ;  Machine  for  — 
J.  Fitton,  Ossctt,  Yorkshire.  Eng.  Pat.  16,692,  Au); 
1908. 


A  CYLINDER,  a,  is  provided  with  hollow  truimiom, 
for  the  admission  of  the  gases  by  which  the  carbonitatio 
of  the  material  is  cilectcd.  One  section  of  the  cirouir 
ference  of  the  cylinder  is  left  open,  and  on  the  lowe 
portions  of  the  side  plates  are  attached  brackets,  c,  whic 
carry  rails,  d.  projecting  at  each  end  a  little  bcyoD 
the  side  plates.  In  alignment  with  the  rails,  d,  »r 
rails,  e,  leading  from  the  machine  to  the  drying  roon 
Adapted  to  fit  into  and  close  up  the  open  section  of  th 
cylinder,  is  a  wagon.  /.  suflicieiitly  large  to  hold  enou|! 
material  for  one  carbonisation  ami  provided  with  whwli 
/I,  which  will  run  on  the  rails.  (/,  and  abut  against  a  •to 
plate,  g.  The  wagon  is  held  in  tliis  position  by  didio 
bars,  h,  supported  by  the  front  of  the  wagon  and  adaptr 
to  fit  into  holes  or  reccs,ses  in  the  end  plates.  At  tb 
upper  portion  of  the  entrance  opening  to  the  cylindt 
is  a  stay,  3'.  which  in  conjunction  with  a  lip,  /',  on  th 
front  eii<i  of  the  wagon  at  its  up|K'r  side  forms  a  devic 
for  preventing  undue  esca|K>  of  gases  from  the  cylindci 
The  wagon  revolves  bodily  with  the  cylinder,  the  materii 
therein  being  distributee!  by  means  of  forks,  I.  Th 
apparatus  rotates  during  the  carbonising  )irocc.i8  in  th 
direction  of  the  arrow,  B.  When  the  process  is  coii 
pletcd  the  eyUnder  is  partially  rotated  in  the  opponit 
direction  to  jwrmit  the  material  to  fall  into  the  w^g" 
which  is  then  withdrawn  along  the  rails,  d  and  i.  Th 
annaratus  mav  be  i>rovided  with  a  balam-e  phkte,  m. 
'*^  —P.  F.( 

Wool  scouring  by  electricity.     B.  Lagve  and  R.  Vandati' 

Ft.  Pat.  399,875.  Feb.  24.   1909. 
An  ordinary  wool-scouring    machine  is  employed,  a;id 
current  of  electricity  is  made  to  ))ass  between  the  pronj 
of  the   rakes  which   are   used   to  draw  the  wnol  throutt 
the  machine.     As  the  wool  j>asst-s  lietween  the.-ic  prong 
the  action  of  the  cuirent  assists  in  removing  the  fomc 
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juatter  clinging  to  tha  fibre.  Tliis  scouring  action  ia 
iniform,  and  is  not  attended  by  any  shrinking  of  the 
ibre.-^.  H.  H. 

lleaching  oj  textile  fibres.     J.  Vernier.     Fr.  Pat.  398,985, 
Apr.  7,  1908. 

'"HE  process  is  designed  for  the  bleaching  of  textile  fibre, 
specially  silk,  in  a  cold  bath  and  with  only  one  treat- 
jiient.  The  bath  contains  hydrogen  peroxide,  ammonia, 
|.nd  water.  For  example,  1  kilo,  of  silk  is  immersed  in 
|.  bath  containing  500  grms.  of  hydrogen  peroxide,  20  grms. 
I'f  ammonia,  and  3  litres  of  water  for  10  hours  ;  the  silk 
U  then  rinsed  in  water. — S.  H.  H. 

mercerUinci    cloth  ;      Process    and    apparatus    for . 

I  Heberlein  et  Cie.  Fr.  Pat.  399.904,  Feb.  25,  1909. 
,'his  machine  differs  from  other  mercerising  machines 
la  that  the  rinsing  with  water  takes  place  directly  the 
:loth  leaves  the  impregnating  mangle  and  not  after 
ihe  full  width  has  been  attained  by  stretching.  In  this 
vay  the  stretching  force  is  applied  gradually  and  is 
apable  of  regulation  to  enable  the  machine  to  be  used 
or  all  elas.ses  of  fabrics.  The  extension  is  caused  by  a 
,eries  of  curbed  bar  expanders.  The  cloth  pas.ses  through 
he  caustic  soda  lye,  is  scjueezed,  again  impregnated,  and 
gain  squeezed  before  passing  out  of  the  mangle  on  to 
(he  expanders.  Two  of  these  expanders  are  placed  above 
ihe  wash  water  and  six  others  below.  After  travelling 
l>ver  these,  the  cloth  is  again  squeezed  before  passing 
■iito  a  second  wash-box  also  containing  expanders.  A 
hird  wash-box  contains  more  expanders:  a  fourth 
imply  gives  a  final  rinse.  The  recovery  of  the  caustic 
'oda  by  this  counter-current  system  is  said  to  be  very 
fficient.— S.  H.  H. 

yijeing,  bleaching  and  washing  machine.  N.  Labonty, 
\  Woonsocket,  R.I.  U.S.  Pat.  929,314,  July  27,  1909. 
;:'he  material  to  be  treated  is  arranged  inside  a  cage, 
[''hich  is  mounted  so  that  it  can  slide  piston-wise  inside 
!  closed  operating  tank,  which  is  connected  by  supply 
'ipes  with  a  storage  tank  containing  the  liquid  necessary 
01  the  treatment,  The  cage  is  drawn  backwards  and 
(Orwards  by  a  piston  rod,  and   means  are   provided  for 

jrcing  liquid   into  the  operating  tank  at  opposite  ends 

Iternately.— P.  F.  C. 

)yeing  machine.     D.   Gillies,  Kidderminster.     Eng.  Pat. 
15,997,  .Julv  28,   1908. 


supporting  poles,  d.  The  carriage  can  be  raised  or  lowered 
by  ropes,  /,  which  are  connected  to  the  carriage  at  one  end 
by  hooks,  g,  and  can  be  wound  at  the  other  end  around  a 
drum,  h.  The  poles,  d.  extend  on  each  side  of  the  beam, 
n,  and  are  rotatably  mounted  on  the  carriage.  Upon  the 
axis  of  each  pair  of  poles,  a  ratchet  wheel,  m,is  eccentrically 
mounted,  and  each  ratchet  is  provided  with  a  pair  of 
jiawls.  The  first,  n,  secured  to  the  beam  below  the 
ratchet,  produces  the  rotation  of  the  poles ;  the  second,  o, 
mounted  on  the  carriage  above  the  ratchet,  prevents  a 
return  motion  produced  by  the  weight  of  the  hanks. 
Reciprocation  of  the  carriage  on  the  beam  is  effected  by 
a  crank  disc,  p.  a  connecting  rod,  q.  and  worm  gearing,  r. 
The  poles  are  loaded  with  hanks  with  the  carriage  in  an 
elevated  position.  The  carriage  is  then  lowered  to  convey 
the  hanks  into  the  vat,  and  the  reciprocating  mechanism 
is  set  in  motion.  The  hanks  have  then  a  triple  motion. 
They  are  swayed  to  and  fro  by  the  reciprocating  move- 
ment of  the  carriage,  they  are  rotated  by  the  action  of  the 
stationary  pawls  on  the  ratchets,  and  lastly,  owing  to  the 
eccentricity  of  the  poles  they  are  moved  upwards  and 
downwards. — P.  F.  C. 

Dyeing  yarns,  fabrics,  and  the  like  ;    Apparatus  for  . 

C.  Corron,   St.   Chamond,  France      U.S.  Pat.  929,562, 
July  27,  1909. 

The  material  to  be  dyed  is  hung  over  a  number  of  excentric 
rotatable  reels  which  are  arranged  above  the  dyevat, 
alternate  reels  being  rotated  in  opposite  directions.  The 
driving  gear  can  be  reversed  in  direction  and  varied  in 
speed.  Jleans  are  provided  for  raising  or  lowering  the 
framework  which  carries  the  reels. — ;P.  F.  C. 

Dyeing  cotton  and  analogous  fibres  with  sulphide  dyestuffs. 
F.  H.  E.   Dupetit.     Fr.   Pat.  399,124,  Apr.  9,   1908. 

The  cotton  is  dyed  in  a  bath  containing  the  sulphide 
dyestuff,  sodium  sulphide,  and  sodium  carbonate,  and  is 
then  passed  into  dilute  acetic  acid.  In  this  way  carbon 
dioxide  is  liberated  from  the  carbonate  and  sulphuretted 
hydrogen  from  the  sulphide ;  the  carbon  dioxide  gas 
prevents  the  reduced  dyestuff  from  becoming  oxidised 
on  the  fibre,  and  the  sulphuretted  hydrogen  reduces  any 
particles  of  dyestuff  on  the  fibre  which  have  already 
become  oxidised.  The  oxidation  takes  place  on  washing 
with  water  and  may  be  comj)leted  by  a  weak  oxidising 
bath.— S.  H.  H. 

Resist   effects    and    resist    pastes   for   vat 

dyeing ;     Production    of  .      J.  Y. 

Johnson,  London.  From  The  Badische 
AniUn  und  Soda  Fabrik,  Ludwig- 
shafen-on-Rhine,  Germany.  Eng.  Pat. 
25,312,  Nov.  24,  1908. 

The  process  is  carried  out  by  printing 
on  the  material  a  resist  paste  containing 
a  soluble  manganese  salt  and  an  oxidising 
agent,  and  then  dyeing  the  material  with 
the  vat  dyestuff  according  to  the  usual 
methods.  Among  the  vat  dyestuffs  which 
can  be  resisted  in  this  manner  are  indigo, 
thioindigo,  the  indanthrene  dyestuffs.  and 
the  sulphur  dyestuffs.  Coloured  resists 
can  be  obtained  by  using  material  which 
has  been  prepared  with  sodium  /j-naph- 
tholate  and  subsequently  applying  a 
diazo-compound,  either  mixed  with  the 
reserve  paste  or  otherwise.  Example  : — 
Resist  for  %vhite  :  Dissolve  500  grms.  of 
manganous  chloride  in  350  grms.  of  a  50 
per  cent,  gum  thickening  and  then  add 
75  grms.  of  china  clay.  25  grms.  of  sodium 
bichromate,  and  50  grms.  of  water,  and 
stir  well. — P.  F.  C. 


HORIZONTAL  beam,  a,  o£  channel  section,  is  arranged 

as  to  extend  across  a   rectangular  dye-vat,   b.     This 

•am.  secured  at  one  end  to  a  vertical  standard,  e,  carries 

j  reciprocating  carriage,  c,  which  is  provided  with  hank- 


Indanthrene  di/estu/Js  ;   Process  for  reserving .     Katie 

und  Co.     Ger.  Pat.  211,526,  June  15,  1906.     Addition  to 
Ger.  Pat.  210.()82,  May  23,  1906  (see  this  J.,  1909,  833). 

Thb  process  described  in  the  principal    patent  for  pro- 
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clncing  white  and  coloured  reserves  under  indigo,  thio- 
indipo.  and  sulphide  dycstuffs.  may  also  be  applied  to 
imlanthrcno  ilycstulTs. — T.  V.  B. 

Multicolour  ifjects  on  fabrics  of  vegetable  /ibrfu  and  artificial 

silk  ;    Process  for  producing  ■ ■.     E.   Dierichs.     (!er. 

Pal.  211,i)5().  Nov.  Hi.  1907. 
DvEi)  ootton  fibres  arc  woven  with  undyed  artitieial  silk, 
and  the  fabric  lluis  obtained  is  treated  with  an  alkaline 
solution,  whereby  the  colour  is  jiartially  discharged  from 
the  cotton  and  is  taken  up  by  the  artificial  silk.  An 
example  is  nivcu  in  whicli  two  lots  of  cotton  are  mordanted 
with  tannin  and  dyed  witli  Methylene  Blue  and  Brilliant 
Khodidine  Kcd  ;  the  fabric  made  from  these  and  the 
artilicial  silk  is  treated  for  half  to  three-quarters  of  an  hour, 
at  40' — ,'50°  C,  with  a  1  per  cent,  solution  of  sodium 
sulphide— T.  F.  B. 

Artificial    threads;     Apiuiralus    for    the    manufacture    of 

qlotsii  •.     T.  C'handelon.   Fiaipont.   Belgium.     Eng. 

Pat.'lil.27l>,  Sept.  14,  1008. 

Skk  I'^r.  Pat.  304,00!)  of  lOOS  ;  this  .J.,  1900,  241.— T.  V.  B. 

Dyeing  half-wool.  P.  A.  Newton,  London.  From 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  tiernianv. 
Eng.  Pat.  22.1)00,  Oct.  20.  190S. 

See  Fr.  Pat.  395,079  of  1908  ;  this  J.,  1909,  471.— T.  F.  B. 


A  ppa  rat  us    for   - 
Eng.  Pat.  23.721. 


Nov. 


Drying    yarns    and    the    like  ; 

Tiiilur.  Wattrclos,  France. 

lOOS, 
See  Fr.  Pat.  37S.247  of  1007   and  Addition  thereto  ;    this 
J.,    1907,    1130,    and    10t)8.    1101.— T.  F.  B. 

Dyeing  yarn  in  hanks  ;    Process  and  apparatus  for  , 

A.  .J.  Boult,  Ix)ndon.  From  E.  Esser  und  Co..  Tcxtil- 
.Maschinen-  u.  Tuchschcr-Mcsser-Fabr..  (ioilitz,  Prussia. 
Eng.  Pat.  20,010,  Dec.  8.  1908. 

See  Ft.  Pat.  397,189  of  1908  :  this  J.,  1909,  792.— T.  F.  B. 

Printinij ;     Procts.':    of    .     P.    A.    Newton,    London. 

From  Farbenfabr.  vorm.  F.  Bayer   \ind    Co.,  Elbci-feld. 

Cerinany.     Eng.  Pal.  23,972,  Nov.  9,  1008. 
See  Fr.  Pat.  390,983  of  1908  ;  this  J.,  1909,  598.— T.  F.  B. 

Printing  with  brominattd  indigo.  P.  A.  Newton.  London. 
I'.oin  Farbenfabr.  vorm.  F.  Bayer  und  Co..  Elbcrfild, 
Cermany.     Eng.  Pat.  27,742,  Dec.  21,  1908. 

Skk  Fr.  Pat.  308,571  of  1900  ;  this  .1.,  1909,  882.— T.  F.  B. 

Starch  ;     Process   for   producing  soluble   .     A.    Paira 

and  Die  Administration  der  Minen  von  Bnchsweiler 
Acticnges.     Eng.   Pat.  9370,   1909.     See  under  XVI. 


VII.     ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Boric  acid  ;    Volatilisalion  of ,  by  ignition  in  a  stream 

of  carbon  tetrachloride  and  methyl  alcohol  m/jours. 
P.  .lannasch  and  H.  F.  Harwood.  J.  pr.  Chem..  1909, 
80.  134. 
Caiibon  telrachloridc  vapour  alone  does  not  decoin])ose 
boric  acid,  but  when  boric  acid  is  heated  to  dull  redness 
in  a  stream  of  llu'  mixed  vapours  of  carbon  telriuhloriile 
and  inclhyl  alcohol  it  is  n-adily  andcomplclrly  v.ilaliliscd. 
Pnibably  a  mixture  of  these  two  vapours  with  hydro- 
chloric acid  gas  would  volatilise  f  ho  boric  acid  from  borates. 

— .F.  T.  I). 

.4mMionia,-    Tlu:  solid  hi/drates  of  .      F.    F.   Ruiiert. 

J.   Amer.   Chem.   Soc,    1909.  31,  800—81)8. 

With  oi|ueous  solutions  of  ammonia,  maximum  freezing- 
points,  each  — 79°  C,  were  obtained  when  the  ipianlitie? 
of  ammonia  present  were  40  per  cent,  and  II.')  jht  cent. 
These  jiroiiorlions  correspond  respectivily.  to  the  hy<liates 
NHj,H..n  (inonohydrati')  and  2N'Hj.H,(l  (semihydiate), 
the  theoretical  iHiccntages  of  ammonia  being  48-,'i!t  in  (he 
former  and    05-40   in    Ibe   latlcr.      The   mouohydratc  was 


obtained  in  very  small  colourless  crystals,  suggestive  in 
appe:irance  of  sodium  and  pot.^ssium  hydroxides,  the 
crystals  of  the  scinihydrate  being  much  larccr,  transparent, 
and  needle. shaped.  Solutions  containing  from  about  2.'» 
to  00  per  cinl.  of  ammonia  aiv  very  viscous  at  leinpor*- 
lures  below  alioul  -  00°  C.  At  —100"  C.  the  33  percent, 
solution  can  hartily  be  stirred. — W.  E.  F.  !'. 

Chlorine  ;     Manufacture    of    anhydrous from    tnoisi 

dilute  gases,   and    its    induct  rial  aiiplicalittu    in   ctilorine 
drtinning.     E.    A.    .Spcrrv.     .1.    Ind.    and    Kng.   Chem 
10t)0.  1.  511—518. 

TiiK  chlorine  produced  in  elect roly(ii'  processes  is  generalK 
diluted  with  other  gases  and  saturated  or  supci'satu rated 
with  moisture.      By  subjecting  such  ga.scs  to  the  action  of 
a   spray   of  diluted   brine,    practically   the   whole    of    thp 
chlorine  si|)arat<'s  in  the  form  of  solid  chlorine  hydrnte 
which  i-an   be  separated  from  the  brine.     Tlie  hydralA  u 
subsetpicntly  decomposed  l)y  using  it  to  chill  tiie  suppUcvi 
of    brine   and    of  crude   gas,    and    by     utilising   the    nmX 
develo])cd    in    compressing    the    anhyilrous    chlorine  gH 
preparatory  to  liigucfaclion,  in  the  linul  stage  of  the  prooMi. 
The  chlorine    gas    liberated    from    the   hydrate  is  again 
rt^frigcrated  in  order  to  comi>lct<'ly  free  it  from  mnisture 
and  is  then  compressed  and  lii|ueiied.      It   is  staU-d  tluit 
in  the  near  future  li(|Uelied  clilorinc  will  be  as  lasily  iil.tain- 
able  on  the  .American  market  as  it  has  been  for  some  yenr 
in  (icrmany.     The  most  iin|)orlant  appliiatioii  of  the  lii|U' 
tied   chlorine  is   the  dctiniiing   of   tin-])latc   scrap.       It   i 
important  that  the  scrap  be  perfectly  dry,  since  as  hllJp 
as  1  per  cent,  of  moisture  is  sutlicient  to  convert  pnutieally 
all  of  the  stannic  chloride  produced  into  solid  hydiated 
chloritle,    which    cannot    rea*lily    lie   distilled   or    puntinl, 
and   which  adheres  tenaciously   to   the  iron  scrap.     Tlw 
crude   .s<rai)   is   compres-sed   into    billets,    cleaned,    heated 
to  consi(leral)ly  above  100'  C.  and  treated  with  tin-  aniiv 
drous  chlorine  in  a  suitalilc  reaction  ve.s.sel,  being  siit 
to  a  comparatively  small  centrifugal    action  <lur.! 
reaction,    in    order    to   facilitate    the    ))cnelratioii   ol    tlu' 
chlorine   and    expose   fresh   surfaces   of    the   scrap.      It  i« 
slated    that    several    Ions    ot    scraj)    may    be    then- r.-''' 
detinned  in  00 — !>0  miiis.  with  a  relatively  small  a()] 
The  resulting  "  black  scrap  "  is  freed  from  stannic  •  li 
by  steam,  and  then  from  any  ferric  chloride  produceil,  aoii 
is  afterwards  made  the  cathode  in  an  electrolyte  consisting 
of  a  hot.   weak  alkaline  lye.      If  a  current   of  about  300 
amperes  per  ton    of    scrap  be  j)assed  for  about  30  miML, 
it  is  stated  the  treated  scrap  can  subsciiuenlly  be  i  \    •"~'' 
to    ordinary    weather   conditions   for   upwards  of 
without    serious    depreciation.      (.See    also    this    .1..     I" 
1270:     1008,  21),   128.   100.  287,  343.  404,  451.  02s.  74:i 
985).— A.  S. 

PItosphoric  acid  ;    Quantitative  mlatilisation  of .  O). 

sejxt ration  from  the  melals  of  the  ammonium  sulphiii 
group.  Jannasch  and  Jilks.  Sco  XXI II.,  Inon.' 
Quantit. 

I'anadic  acid ;    Quantitative   tvlalilisation   of  ,  fmn 

its  comjtounds  by  ignition  in  a  stream  of  carbon  teim 
chloride  III /tour.  .Jannasch  and  Harwood.  Sec  XXIII 
Inorg.  liuanlit. 

Copper   sulphiilr    [and   copper   salts]  ;     Orarimrlric   Jtltr- 
inination  of .     P.  B.  Dallimore.     See  XXIII. 

Silnili.i   from   air ;     Manufacture   of in    (Itrinamj 

Board  of  Trade  .1.,  Aug.   10,  1900.     (T.R.| 

In  full  working  order  the  princi|utl  (Icrmaii  works  .i 
piv.si'nt  engaged  in  the  inanufactuie  of  calcium  nilnit' 
can  |)roduce  about  21.500  tons  jxr  annum,  a  ipiantiiv 
which  will  be  inci-eased  to  about  41..5(M)  tons  wlieii  tir 
plant  now  in  cour.si"  of  construction  is  completed  and  n 
o|H'i'ation.  Projects  for  a  nuniher  of  nlher  wnrks  ai' 
under  consideration,  the  most  important  of  which  is  tb^' 
of  a  company  which  is  conti'inplatiiig  the  enaction  ■ 
large  nitrate  works  iii  Bavaria.  .\  factory  has  also  he<  i 
liuill  in  the  Tyiol  by  a  Westphaliau  coin|>any.  and  i 
callable  of  producing  about  3000  tons  of  nitric  ar;il 
It  is  estimated  that  I3<X)  Ions  of  nitrate  of  lime  wen-  soM 
in  (lermanv   in  .lanuarv  and    Febniarv  last. 
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Barium  compounds  ;    Prodiiclion  of in   the    Uniltd 

Slates.     U.S.  Geol.  Survey,   1909.     [T.R.] 

The  following  table  shows  the  production  of  crude   barytcs 
in  the  United  States  since   1900  : — 


Tons. 


Tons. 


1901 49,070 

1902 61.668 

1903 50,397 

1904 65,727 


1905 •.  ...  48,23.i 

1900 50,231 

1907 89.621 

1908 34,615 


After  the  panic  in  the  latter  part  of  1907  the  trade  in 
barytes  products  came  practically  to  a  standstill,  and 
mills  that  operated  at  all  during  190S  had  nearly  sufficient 
material  on  hand  to  last  throughout  that  year,  conse- 
quently the  production  of  the  mines  was  greatly  curtailed. 

The  average  price  of  crude  barytes  per  short  ton  (S3.20) 
in  1908  was  only  6  c<;nts  less  than  in  1907,  and  it  was 
higher  than  in  any  year  except  1907.  Prices  per  short 
ton  quoted  by  dealers  toward  the  close  of  1908  were  as 
follows : — "  American  ground."  814  to  817.50,  and 
"floated,"  S18  to  S21  ;  in  Jlav,  1909,  these  prices  were 
fespectively.  812  to  817.  and  SI7  to  820. 

The  total  quantity  of  barytes  reported  as  refined  by 
mills  in  Kentucky,  Missouri.  North  Carolina,  Tennessee 
and  Virginia  was  28,415  short  tons,  valued  at  S318.096. 
an  average  price  per  ton  at  the  mills  of  811.19,  a  decrease 
of  23.3  per  cent,  as  compared  with  814.59  per  ton  in  1907. 

At  the  close  of  1908  there  were  16,471  short  tons  of 
crude  barytes  unsold,  according  to  the  reports  from 
all  the  producing  districts.  Most  of  this  stock  was  pro- 
duced in   1907. 

The  import.s  of  barytes  for  consumption  during  the  last 
five  years  and  the  imports  of  barium  compounds  during 
the  last  three  years  have  been  as  follows  : — 


Barytes. 


M&nufactured. 

tTnmanufactured. 

Tons. 

Value. 

Tons. 

Value. 

1904 

1905 

1906 

1907 

1908 

1 

dols. 
6,630            48,658 
4,H03            39.803 
4,807            37.296 
11,£07      ,      96,542 
3,401            29,168 

7,492 
14,256 

9,190 
20,544 
13,661 

dols. 
27,363' 
62,459 
27,584 
76,883 
58,822 

Barium  comporinds. 


1906. 

1907.             1908. 

Witherite.  b.iriimi  rarbonate 

dols. 
55,405 
152,403 
65,242 
61,961 

dols. 
24,552 
167,519 
79,333 
85,713 

dols. 

22.159 

181,533 

49  oqj 

Barium  rlilnriilr 

Aritficial  barium  sulphate  . . 

73,131 

335,011 

357,117 

319,114 

Sicilian  sulphur  indnstry  ;    Bill  for  regulaiing  the  . 

I  Board  of  Trade  J..  Aug.    19,   1909.     [T.R.] 

A  BILL  for  the  regulation  of  the  sulphur  industry  has  been 
presented  to  tlie  Italian  ParUament  by  the  Jlinister  of 
Agriculture,  Industry,  and  Commerce.  '  It  modifies  and 
is  intended  to  take  the  place  of  the  Laws  of  15th  July, 
190(1.  Gth  June.  1907.  and  5th  July,  1908.  relative  to  the 
institution  of  the  obligatory  '"  Consorzio  "  or  Association 
of  sulphur  mine  owners.  "  The  object  of  the  principal 
modifications  is  :  ( 1)  To  simplify  administration  and  reduce 
the  number  of  Directors  ;  (2)  to  authorise  the  "  Consorzio" 
to  cede  to  one  party  or  company  the  sale  of  its  total 
production  for  the  whole  term  of  the  former's  existence 
(12  years  from  1st  August,  1906):  and  (3)  to  restrict 
the  output  as  far  as  possible  to  the  consumption. 


Patents. 


Nitric  oxide  ;    Concentration  oj  [arising  out  of  the 

electrical  oxidation  of  atmospheric  nilrogenX  Allgera. 
Elektricitats-Ges.m.b.H.,  Berhn.  Eng.  Pat,  8426. 
Apr.  15,  1908.  Under  Int.  Conv.,  Apr.  19,  1907. 
The  oxides  of  nitrogen  are  first  absorbed  in  a  suitable 
apparatus  by  a  weak  basic  oxide,  such  as  oxide  of  zinc, 
copper,  or  lead,  and  the  mixture  of  nitrate  and  nitiite  so 
ol>tained,  is  subsequently  decomposed  at  a  liigher  tempera- 
ture, under  reduced  pre.ssure  if  desired,  witli  evolution  of 
pure  nitrogen  ])eroxide. — O.  R. 

Sitric    aeid ;     Manufacture    oj    .     F.    L.    Schmidt, 

Chailottenbuig,  Germany.  U.S.  Pat.  928,545,  July  20, 
1909. 
CalcihiM  nitrate  is  decomposed  with  the  equivalent 
quantity  of  sulphuric  acid,  and  the  calcium  .sulphate,  which 
is  deposited,  is  filtered  and  washed  witli  dilute  nitric  acid 
and  water. — 0.  R. 

Sulphuric    arid ;     Concentration    of    in    KessUr's 

apparatus.  J.  Teisset  and  L.  Prat.  Fr.  Pat.  398,212, 
Dec.  31,  1908. 
In  the  ordinary  Kessler  appar.itus,  the  parallel  channels, 
in  which  concentration  takes  plact.,  are  replaced  by  trans- 
verse baffles  of  refractory  material.  .\n  external  fan 
aspirates  the  gases  through  the  apparatus,  with  consequent 
increased  yield  of  sulphuric  acid,  and  a  regenerative  system 
of  heating  causes  much  more  rapid  concentration  in  the 
saturating  tower. — O.  R. 

Pyrites ;       Mechanical    furnace    for    roasting    .    with 

distributor  and  dust  chambers.  F.  L.  Coureau.  Fr.  Pat. 
399,479,  Feb.  15,  1909. 
The  furnace  consists  of  a  number  of  superposed  hearths, 
over  which  rakes  and  other  tools  for  turning  over  and 
canjdng  forward  the  pyrites  or  other  material  are  made 
to  travel,  by  means  of  parallel  endless  chains  on  either  side 
of  the  furnace.  After  passing  backwards  and  forwards 
altemateh'  over  the  hearths  from  the  top  to  the  bottom 
of  the  furnace,  each  rake  passes  out  throvigh  a  door  opening 
automatically,  and  then  travels  upwards,  becoming  cooled 
in  the  process,  and  into  the  furnace  again  by  another  door 
at  the  top.  The  material  is  fed  into  the  furnace  Ijy  an 
automatic  registering  device,  the  rate  of  feed  being  regu- 
lated by  that  at  which  the  material  is  being  carried 
forward  and  discliarged.  In  order  to  secure  regular 
combustion  and  prevent  leakage  of  air  into  the  furnace, 
this  and  the  mechanism  is  cased  in  sheet  iron,  the  necessary 
doors  being  fitted  with  asbestos.  The  raking  tools  are 
very  readily  replaced,  when  occasion  re(^uires. — F.  SoDN. 

Alkali   carbonates;      Manufacture    of  .     L.    Riviere. 

Second  Addition,  dated  Jan.  30,  1909,  to  Fr.  Pat. 
396,448,  Nov.  16,  1908.  (See  this  J.,  1909,  707.) 
For  the  regeneration  of  hydrofluosilicic  acid,  silicon 
fluoride  is  made  to  react  with  hydrogen  fluoride  in  the 
gaseous  state,  instead  of  in  aqueous  solution  as  in  the 
principal  patent,  and  the  acid,  thus  produced,  is  collected 
in  water  or  used  directly  for  the  production  of  alkali 
fluosilicates.  By  way  of  example,  an  apparatus  is  described 
for  the  simultaneous  decomposition  of  the  alkaU  fluo- 
silicate,  as  in  the  First  Addition  (loc.  cit.),  and  for  the 
continuous  production  of  hydrogen  fluoride,  as  also  for 
the  interaction  of  the  gases.  In  this  apparatus,  the 
reacting  vessels  and  crucibles  are  grouped  around  a  common 
chimney,  and  there  is  a  device  for  turning  the  covers 
I  and  stirring  gear  of  the  hydrogen  fluoride  generators 
I  through  an  angle,  so  that,  wliile  one  set  of  vessels  is  in 
I  use,  another  set  is  being  recharged.  Hydrogen  fluoride 
is  produced  at  such  a  rate,  that  it  combines  with  all  the 
silicon  fluoride  coming  from  the  crucibles,  the  two  gases 
being  discharged  into  an  amiular  reaction  box  running 
round  the  central  chimney. — F.  Sodn. 

Sodium  sulphate  ;   Manufacture  of •.     D.  A.  Peniakoff, 

Selzaete,    Belgium.     Eng.    Pat.    3189,   July    10,    1908. 
I        Under  Int.  Conv.,  Jan.  29,  1908. 

i    A  MIXTURE  of  sulphur  dioxide,  superheated  steam,   and 
i    air,   passes   slowly   into   sUghtly   inclined,   revolving,   iron 
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tubes,  down  which  sodium  chloride,  powdered  or  biiquetted, 
slowly  descends  in  the  reverse  direction  to  the  gaseous 
mixture.  Means  are  jiroviilcd  for  constantly  stirring 
and  raising  the  sodium  chloride,  and  for  exposing  it  to 
sulphurous  gases  of  increasing  activity  as  it  descends, 
until  it  finally  emerges,  entirely  converted  into  sodium 
sulphate.  By  mixing  the  sodium  clJoride  with  ferru- 
ginous bauxite,  or  other  aluminous  material  containing 
firric  oxide,  and  subjecting  the  mixture  to  the  same 
treatment  as  above,  a  ]iruduct  is  obtained,  which  may 
be  directly  used  for  the  manufacture  of  sodium  aluminate. 

—O.K. 

Ammonium  sulpho-pJiospTiate  for  the  Inalmciit  of  vintagen 
and  7nw.v(.s,  and  its  process  of  manujaclure.  A.  Hubert. 
Ft.  Pat.  399,142,  Feb.  5,  1909. 
Ammonium  sulpho-phosphate  is  prepared  by  allowing 
mono-,  di-,  or  tri-ammonium  phosphate  to  absorb  sulphur 
dioxide,  or  by  mixing  annnonium  bisulphite  with  phos- 
phoric acid  or  ammonium  pliosphate.  The  products, 
which  may  be  solids,  or  in  solution,  are  used  for  the  treat- 
ment of  vintages  or  musts.— F.  Sodn. 

Copper  sulphak  ;  Direct  manufacture  of from  metallic 

copper.  A.  P.  C.  Pauffin  and  L.  J.  A.  Convert.  Fr.  Pat. 
399,413,  April  21,  1908. 
Copper  sulphate  is  manufactured  directly  from  metallic 
copper  by  treating  this  with  dilute  sulphuric  acid,  in  the 
presence  of  hot  compressed  air  or  a  mixture  of  air  and 
sulphur  dioxide.  Contact  with  lead  is  found  to  hasten 
the  solution  of  the  copper,  though  the  lead  is  not  itself 
attacked.  The  copper  is  packed  in  a  series  of  leaden 
towers,  generally  three  in  number,  and  the  mother  liquors 
from  previous  crystaUisations,  containing  the  necessary 
acid,  are  pumped  to  the  top  of  the  Orst  tower,  to  be  dis- 
tributed intermittently ;  this  Uquid,  descending  over 
the  copper,  meets  an  ascending  current  of  hot  compressed 
air,  which  is  injected  below  and  escapes  through  holes 
in  the  side  of  the  tower  into  pi])es  which  are  scaled  hydrau- 
lically  ;  the  solution  collecting  at  the  bottom  of  the  tower 
pas.ses  by  an  overflow  into  a  tank,  from  which  it  is  i)uniped 
to  the  second  tower  which  is  similar;  from  tlie  third 
tower,  the  now  concentrated  solution  is  sent  to  the 
crystallisers. — F.  Sodn. 

New  salts   derived  from   alkali,   alkaline-earth,   and  earth 

peroxides ;     Manufacture    of    .     G.     F.     Jaubert. 

Fr.  Pat.  399,720,  April  29,  1908. 
The  new   products,   derived   from   any   peroxide   which 
may  be  used  for  the  preparation  of  hydrogen  peroxide. 


are  obtained  by  acting  on  the  peroxide  in  question  with 
any  acid,  organic  or  inorganic,  or  with  an  ester,  cither 
directly  or  in  the  presence  of  a  medium,  in  which  hydrngen 
peroxide  is  insoluble  or  nearly  insoluble.  The  salts, 
thus  formed,  arc  very  stable  when  dry  ;  they  contain 
all  the  active  oxygen  of  the  peroxide  and  are  immcdiatelv 
dissociated  by  solution  in  water,  hydrogen  peroxide 
being  liberated.  Four  examples  arc  given: — (1).  Sodium 
percnloride,  which  is  prepared  by  slowly  passing  dry 
hydrogen  chloride,  with  vigorous  agitation,  into  S  kilos. 
of  sodium  peroxide  su.spondcd  in  100  litres  of  carboa 
tetrachloride,  until  I;')  kilos,  have  been  absorbed ; 
(2),  sodium  performate,  obtained  by  adding  9-5  kilos,  of 
formic  acid,  drop  by  drop,  to  a  similar  mixture  of  the 
peroxide  ;  (3),  a  salt  produced  by  slowly  adding  12  litres 
of  ethyl  acetate  to  8  kilos,  of  sodium  peroxide,  susi>euded 
in  80  litres  of  chloroform  ;  (4),  sodium  perben-oatf.  pre- 
pared by  mixing  125  kilos,  of  benzoic  acid  with  UK)  litres 
of  carbon  tetrachloride,  and  then  gradually  adding  4  kilos, 
of  sodium  peroxide.  In  all  cases  the  tcm|K'rature  ia 
kept  below  30°  C.  during  the  process ;  the  salts  separata 
in  the  solid  state. — F.  Sodn. 

Oxides    [especially   ferric   oxide\ ;   Manufacture   of   . 

H.  L.  Doherty,  New  York.     U.S.  Pat.  927,044,  July  13, 
1909. 

Moist,  finely-divided  metallic  iron,  is  oxidised  by  a  current 
of  air  until  the  temperature  begins  to  rise ;  the  current 
of  normal  air  is  then  replaced  by  a  current  of  air  diluted 
with  nitrogen,  until  the  temperature  begins  to  sink,  when 
normal  air  is  again  used  to  hnish  the  reaction. — 0.  R. 

Ammoniacal  copper   oxide ;    Process   of   obtaining   stabk 

solutions  of .     Chem.  Fabr.  Bettenhausen  Marquart 

und  Sehulz.     Fr.  Pat.  399,911,  Feb.  25,  1909.     Under 
Int.  Conv.,  Mar.  25,  1908. 

The  stability  of  solutions  of  ammoniacal  copper  oxide 
may  be  increased  by  the  addition  of  1 — 2  per  cent,  of 
such  substances  as  the  piilyhydric  alcohols,  sugars,  starches, 
or  gums.  Moreover,  by  the  previous  addition  of  one  of 
these  substances,  the  preparation  of  the  solution  ia 
facilitated,  and  the  copjX'r  concentration  may  be  increased 
to  5  per  cent,  or  more,  without  cooling. — F.  Sodn. 

Carbon  dioxide  ;   Separation  [by  liquefaction]  of from 

gaseous  mixtures.     J.    G.    Behrens.     Fr.    Pat.   397,767, 
Dec.  22,  1908. 

The  compressed  gasos  are  passed  through  (a),  the  inner- 
most of  the  three  concentric   tubes,   (a),   (6),    and    (c) 
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Condensation  of  carbon  dioxide  takes  place  in  a  receiver 
{d),  from  which  the  comjiixased,  unliquefied  gases  pass  into 
a  turbine  (e),  which  is  divided  into  eight  compartraonts. 
From  each  of  these  compartments  (L),  (XL),  (III.),  etc., 
in  turn,  the  comiJKjssed  gases  pass  into  the  next  compart- 
ments (II.),  (Ill),  (IV.).  etc.,  by  way  of  spiral  con- 
densers (]),  (-',  (3),  etc.,  which  are  .situated  inside  the 
outer  tube  (c).  In  each  passage  from  one  compartment 
of  the  turbine  to  the  next,  the  gases  are  allowed  to  expand 
till  their  pressure  is  reduced  by  one-eighth,  the  consequent 
absorption  of  heat  serving  to  cool  the  tube  (c),  which  is 
tilled  with  alcohol.  The  cold  produced  in  the  latter  is 
coninuinicated  to  the  tube  (o)  by  the  agency  of  the  tube 
(fc),  in  which  carbon  dioxide  circulates ;  this  carbon 
dioxide  enters  (6)  in  the  liquid  form  through  the  tap  (/), 
evaporates  inside  (6),  and  returns,  at  the  extremity 
opposite  to  (/),  in  the  gaseous  form  to  the  compressor. 

— O,  R. 

Oione  ;    Apparatus  for  manulaciuring  .     Felten  und 

Guilleaume-Lahmeyerwerke  Act.-Oes.,  Frankfort-on- 
Maine,  Germany.  Eug.  Pat.  GOU,  Mar.  12,  1909.  Under 
Int.  Con  v.,  Sept.  9.  1908. 

The  claim  is  for  a  control  mechanism  in  conjunction 
with  an  apparatus  used  for  ozonising  water.  The  flow 
of  water  through  the  apparatus  operates  a  switch,  which 
closes  the  electrical  circuit,  a  non-return  valve  being 
connected  to  the  ozone-pipe  between  the  switch  and 
the  ozone  apparatus,  to  prevent  water  from  getting  into 
the  latter.— 0.  E. 

Air ;     Apparatus    for    liquefying    .     J.     F.     Place, 

Glenridge,  N.J,,  Assignor  to  American  Air  Liquefying 
Co.,  New  York.     U.S.  Pat.  927,594,  July  13,  1909.  " 

The  apparatus  consists  of  one  or  more  high-pressure 
pipes,  enclosed  in  a  low-pressure  conduit  provided  with 
a  liquid  air  evaporating  container ;  compressed  air  is 
supplied  to  one  end  of  the  pipe,  and  a  high-pressure 
liquefying  condenser  is  situated  at  the  other  end,  having 
u  hquid  air  discharging  valve,  which  connects  the  con- 
denser with  the  container.  The  condenser  is  so  arranged 
as  to  be  submerged  in  the  liquid  air  preriously  produced 
in  the  container.  Between  the  condenser  and  the  com- 
pressed air  supply,  is  a  pressure  releasing  air  valve,  which 
is  connected  with  the  high-pressure  pipe,  and  is  arranged 
to  deliver  air  from  the  high-pressure  pipe  to  the  low- 
pressure  conduit. — 0.  R. 

Liquefaction,  in  large  quantities,  of  gas  or  mixttires  of  gases 
having  a  low  critical  temperature  ;  Process  and  apparatus 

for  the .     [Separation  of  air  into  oxygen  atid  nitrogen.] 

United  States  Liquid  Air  and  Oxvgen  Co.  Fr.  Pat. 
.399,416,  Dec.  8,  1908. 

In  this  process  for  the  liquefaction  of  air,  all  impurities 
liable  to  clog  the  apparatus  are  eliminated  before  the  gas 
is  allowed  to  enter  the  liquefier ;  this  is  effected  by  a 
preliminary  regenerative  cooling,  in  which  the  lowering 
of  temperature  is  brought  about  by  the  almost  adiabatic 
expansion  of  the  gas  itself,  no  other  refrigerating  agent 
being  employed.  The  air  is  first  compressed  in  several 
stages,  preferably  four,  after  each  stage  passing  through 
a  cooling  arrangement  in  which  water  circulates.  On 
leaving  the  last  compressing  cylinder,  the  gas,  possibly  at  a 
temperature  of  100°  C.  or  more,  passes  through  a  trap,  in 
which  some  of  the  accompanying  oil  and  moisture  are 
de])(isited,  and  then  travels,  in  a  divided  circuit,  through 
a  cooler,  consisting  of  ruuUiple  pipes  of  small  diameter,  in 
which  the  gas  is  rapidly  cooled  to  the  ordinary  temperature 
by  the  surrounding  air.  It  then  passes  successively 
through  three  regenerative  coolers,  all  of  which  are  so 
arranged  that  oil  and  water,  condensing  from  the  gas, 
may  drain  into  approjjriate  traps.  After  this,  it  is  allowed 
to  ex])and  almost  adiabatically,  doing  external  work  in 
.some  form  of  exjiansinn  engine,  the  gas  being  more 
effectively  cooled  in  this  way  than  by  free  expansion, 
and  much  of  the  energy  expended  in  compression  being 
recovered  :  the  cooled  and  expanded  air  is  used  as  the 
counter  current  in  the  regenerative  coolers,  and  is  then 
again  corai)ressed.  When  the  temperature  of  the  lugh- 
pressure  air,  issuing  from  the  final  refrigerator,  is  reduced 


by  the  regenerative  process,  until  the  gas  is  almost  free  from 
oil  and  water  vapour  and  partially  freed  from  carbon 
dioxide  (perhaps  at  -  50°  C),  it  is  sent  to  the-liquetier. 
and  in  this  the  current  is  divided  between  several  tubes  of 
small  diameter,  enclosed  in  'a  double-jacketed  spiral, 
and,  after  passing  down  a  central  spiral,  the  gas 
is  allowed  to  expand  freely,  in  two  stages,  passing  from 
a  central  high-pressure  chamber  in  the  lower  jjart  of  the 
hquefier,  into  a  surrounding  chamber  at  intermediate 
pressure,  and  then  into  a  third  chamber  enclosing  the 
second,  in  which  the  pressure  is  reduced  almost  to  the 
normal.  Inner  and  outer  regenerative  jackets  enclosing 
the  spirals,  communicate  with  the  intermediate  and  low- 
pressure  chambers  respectively.  Some  of  the  air  is  lique- 
fied in  the  process  of  expansion,  and  the  rest  passes  out 
through  the  external  regenerative  coolers,  as  counter- 
current.  In  order  to  make  use  of  the  apparatus  for  the 
separation  of  air  into  oxygen  and  nitrogen,  hquid  air  is 
allowed  to  accumulate  in  the  expansion  chambers  of  the 
liquefier ;  the  liquid  in  the  intermediate  chamber  then 
continuously  evaporating  by  absorbing  heat  from  the 
inner  high-pressure  chamber,  gives  a  gas  consisting  almost 
entirely  of  the  more  volatile  nitrogen,  and  the  product 
passing  into  the  outer  chamber  is  sufficiently  rich  in  oxygen 
to  give  the  commercially  pure  gas  by  its  continual  evapora- 
tion in  that  chamber.  The  apparatus  is  suitable  for 
dealing,  not  only  with  air,  but  with  any  gas  or  gaseous 
mixture  having  a  critical  temperature  below  -  18°  C. 

— F.  SODN. 

Chlorates  ;  Process  for  purifying R.  Gartenmeister, 

Elberfeld,  Germany.     Eng.  Pat.  1G,45G,  Aug,  4,  1908. 

See  Fr.  Pat  392,604  of  1908  ;   this  J.,  1909,  21.— T.  F.  B. 

Sodium  aluminate  ;    Process  for  rendering  silica  contained 

in insoluble    for   the    purpose    of    obtaining    pure 

alumina  free  from  silica.  D.  Peniakoff.  Selzaete, 
Belgium.     Eng.  Pat.  17,3.56,  Aug.  18,  1908. 

See  Fr.  Pat.  392,187  of  1908  ;  this  J.,  1908,  1204.— T.  F.  B. 

Cryolite;  Manufacture  of  artificial from  fluorspar. 

G.  Loesekann,  Hannover,  Germany.  Eng.  Pat.  19  738 
Sept.  19,  1908. 

See  Ger.  Pat.  205,209  of  1907  ;  this  J.,  1909,  140.— T.  F.  B. 

Compounds    containing    nitrogen    and    oxygen     [nitrogen 

oxides}  ;  Manufacture  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.     Eng.  Pat.  20,400,  Sept.  28,  1908. 

See  Fr.  Pat.  396,375  of  1908  ;  this  J.,  1909,  599.— T.  F.  B. 

Ammonium  phosphate  ;    Manufacture  of .     N.   Caro, 

Berlin,  and  T.  E.  Scheele,  Emmerich  on  Rhine.  Eng. 
Pat.  26,726,r.Dec.  9,  1908.  Under  Int.  Conv.,  Jan.  24, 
1908. 

See  Fr.  Pat.  397,282  of  1908  ;  this  J.,  1909,  724.— T.  F.  B. 

Peroxides  of  alkalies;  Method  of    and  means    for  packing 

for  !iou.sehold  use.     E.  Herrmann  and  Co.,   Vster. 

Switzerland.  Eng.  Pat.  711,  .Jan.  11.  1909.  Under 
Int.  Conv.,  Jan.  15,  1908. 

See  Fr.  Pat.  398,448  of  1909  ;   this  J.,  1909,  880.— T.  F.  B 

Nitrogen  from  combustion-gases  ;    Process  for  the    manu- 
facture of  pure .     A.  Frank  and  N.    Caro,  Berlin. 

Eng.  Pat.  16,963,  Aug.  12,  1908. 

See  Ger.  Pat.  204,882  of  1907  ;  this  J.,  1909,  90.— T.  F.  B. 

Liquefaction  of  gases  ;   Process  and  apparatus  for  the  

more  especially  applicable  to  the  liquefaction  of  air  and  its. 
separation  into  commercial  oxygen  and  nitrogen.  E.  C.  R. 
Marks,  London.  From  U.S.  Liquid  Air  and  Oxygen 
Co.,  Los  Angeles,  Cal.,  U.S.A.  Eng.  Pat.  25,829, 
Nov.  30,  1908. 

See  Fr.   Pat.  '399,416  of  1909;    preceding.— T.  F.  B. 
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VIII.— GLASS,   POTTERY,   AND   ENAMELS. 
Patents. 

GloJis ;     Proee-ns    /or    (iniunlitig    and   hardening    .     .f. 

F.  Farlinp.  Bliiffton.  Iiid.  L'.P.  Pat.  <J28,8()0.  ,Tulv  20 
1909. 

Glass  is  submerged  in  an  .iqueous  sulution  of  saltpetre, 
eonm.on.'ialt.and  "  wood -lye."  wl.ieh  i.s  lieated  to  boiling, 
after  whieh  the  I'lasi'  is  ])aeked  between  a  mi.\turu  of 
slaked  lime,  ehloride  of  lime.  salt.  salt(K>tre.  and  powdered 
alum,  and  sulijeeteil  to  the  aetiou  of  dry  heat.  After 
eooling.  the  glass  is  linallv  cleansed  by  nieans  of  dilute 
sulphuric  acid. — O.  R. 

Earthenirare  articles  ;    Proreis  of  inaniilacliirimi  laralon/- 

hn.tins  or  other  .     ,J.  niffoi-d,  Chicago,   111.,  and  C. 

Weclans,  Trenton,  N.,J.  Assignors  to  Monument 
Pottery  Co.,  Tn-nton,  N.J.  U.S.  Pat.  929.390,  Jiilv  27, 
1909.  • 

A  SOLUTION  of  potassium  silic  iite.  or  of  pota.ssium  silicate 
and  carbonate,  is  thoroughly  incorporated  with  the  eliiy 
mixture,  which  is  i)oured  into  plaster  of  Paris  moulds. 
until  the  latter  arc  full.  After  the  mixture  has  settled 
down  in  the  moulds,  owing  to  the  absorption  of  water 
by  them,  the  pouring  operation  is  reix-ated.  and  the 
mixture  is  allowed  to  set  and  hanien  in  the  movdds. 
until  of  sulficient  strength  to  permit  of  its  removal  without 
injury. — W.  C.  H. 

Tilen  ;    Machine  /or  coating  flooring  or  ornamental  

and    similar    products.     The    Ceramic    Machinery    Co 
Fr.  Pat.  399,2()9,  Feb.  9,  1909. 

See  Eng.  Pat.  3139  of  1909  ;    this  J..  1909,  790.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

BlaM  furnace  slags  ;    Experiments  to  test  the   influence  of 

chemical  composition   on   the  hi/iirdulieili/  of .     H. 

Passow.     Stahl  und  Eiscn,   1909.  29.   1207—1273. 
The  several  constituents  of  blast  furnace  slag  were  fused 
together  in   various   proportions   in   a  graphite   crucible, 
and  the  molten  mixture  was  poured  into  eohl  water,  so 
as  to  obtain  as  glassy  a  product  as  possible.     To  the  finely 
ground    material   was  added    10   per  cent,    of  a   cement, 
prcjiared  by  clinkering  a  mixture  of  limestone  and   blast 
furnace  slag.     These  mixtures  were  then  briipietted  with 
3  times  their  weights  of  standard  sand,  and  tested  for  tensile 
strength  after  different  periods  in  air.  under  fresh  water, 
and  under  sea  water.     The  author  concluded  that  :    (1). 
gla.ssy  slags  had   no  cementitious  jiroperties  per  se,  but 
would  only  set    hard  in  conjunction   with  lime,  or  with 
ubstances  capable  of  yielding  lime  :    (2),  a  slag  containine 
less  than  50  per  cent,  of  bases  was  of  verv  little  value  as  a 
basis  for  cement  :    (3).  the  cementitious  value  of  a  slag 
was  dependent,  not  oidy  on  a  high  jiroportion  of  buses, 
but  also  on  the  ratio  of  the  amount  of  bases  to  the  amount 
of  silica  contained,  a  high  proportion  of  silica  and  a  low 
proportion  of  alumina   being,   within  certain  limits,  pre- 
judicial   to    the   cementitious    value :     (4),    The    presence 
of  magnesia  up  to  1 3  per  cent,  in  glassy  slags  often  increased 
the  cementitious  value  of  such  slags  withoui  i)eing  in  any 
way  deleterious  ;    (5).  the  luesenee  of  calcium  sulphide  up 
to  12  jier  cent,  likewise  increased  the  cenu'iilitious  value 
without  injury  to  the  product ;    (0),  calcium  sulphide  up 
to  12  pircent.,  in  the  jiresenceof  .T  ]>or  cent,  of  magnesia, 
had  no  harmful  effect  ;     (7).  ail  the  trial   mixtures  ihut 
po.sses,-<ed    cementitious    properties,    attained    a    greater 
degree  of  strength  and  hai-dness  under  se«  water  than  under 
fresh  water. — t).  P. 

Patents. 
Sel/'filtering     e„miiu.',lion.     C.     L.     Norton,     Manchester. 
Mass..  U.S.A.     U.S.  Pats.  929,002,  929,Otl3,  and  929  004 
July  27,  1909. 

(1).  The  composition  consists  of  20  parts  by  weight  of 
"  Bsbcstiform  fibres,"  10  to  12  parts  of  hydra'ulic  cement. 


and  50  parts  of  water,  this  proportion  of  water  being 
insufficient  to  produce  mobility  of  the  fibres  in  the  mixture 
(2).  The  composition  consists  of  1  part  by  weight  of  mag. 
nesium  oxide,  2J  to  3  parts  of  asbcstiform  fibre,  and  6 
to  7  parts  of  water,  this  amount  of  water  being  insuBicicnt 
to  allow  the  fibres  to  be  motile  in  the  mixture.  (3). 
The  process  consists  in  compressing  a  mass  comprising 
fibres,  cementing  material,  and  a  setting  lit|uid.  Portions 
of  the  foundation  fibres  in  the  mass  are  felteil  into  self- 
sustaining  filtration  webs  and  only  those  portions  of  the 
material  which  lie  between  the  webs  are  supported. 
By  compression,  the  surplus  liquid  is  exprcssi'il  thniugh 
the  webs,  whilst  the  cementing  material  is  n-tained  on 
them.— \V.  C.  H. 

Aluminous    material ;     Method   of   treating   .     A.    C. 

Higgins.  Worcester,  Mass.,  U.S.A.  I'.S.  Pat.  929  219 
July  27.  1909. 

Aluminous  material  is  fu.sed  in  an  electric  furnaee"at  a 
temperature  well  above  the  state  of  (piiet  fusion."  and 
.sufficient  to  prevent  substantial  segregation  of  impurities. 
The  resulting  product  is  then  cooled  or  chilled  into  a  pie 
or  solid  mass.— \V.  C.  H. 

Cement  and  the  like  ;    Process  and  apparatus  for  burning 

B.    K.    Eldi-ed.    Bronxville,    N.Y.,    Assignor   to 

The  Kl.lrcd  and  Palmer  Co.,  New  York.  U.S.  Pat. 
928,512,  July  20,  1909. 

In  a  rotary  kiln,  a  travelling  stream  of  powdered  cement 
material  is  calcined  by  means  of  a  mixture  of  burning 
gas,  its  products  of  combustion,  and  air.  in  definite  pro- 
portions, and  is  then  clinkcred  by  a  seimrate  souri*  of 
heat.— O.  R. 

Cement  ;    Process  and  apparatus  for  hurniug .      B.  E. 

Eldred.  Bronxville,  N.Y.,  Assignor  to  The  EKIred  and 
Palmer  Co..  Xew  York.  U.S.  Pat.  92S.513.  Jidy  20 
1909. 

Calcined  cement  material,  at  or  near  the  elinkering  tem- 
perature, is  introduced  into  the  upfK'r  end  of  a  closed 
rotary  kiln.  Burning  is  effected  by  means  of  a  jet  of 
powdered  coal,  which  is  fed  into  the  lower  end  of  the 
kiln,  a  pair  of  regeneratiu-s  being  jirovidcd.  with  Hues 
oi)ening  into  the  lower  end  of  the  kiln,  on  cither  side  of 
the  coal  jet.  .Means  are  provided  for  allcrnatelv  )uisRing 
the  waste  gases  of  the  kiln  and  the  air  used  for  priHlucing 
the  coal  jet,  through  each  of  the  regenerators.— O.  R. 

Cement:     (1)  Apparatus     for    mating,      (2)  Process    of 

making .     R.    \V.    Lesley,    Haverford,    and    H.    8. 

Spackman,  Ardmore,  Pa.,  A.ssignors  to  Pine  Street 
Patents  Co.,  New  Jersey.  (1)  U.S.  Pat.  929.144.  and 
(2)  929,145,  July  27.  1909. 

Raw  cement  material  is  coarsely  crushed,  and  continuously 
fed  into  a  rotary  calcining  kiln,  provided  with  an  inde|ien- 
dent  fuel  supply,  in  which  carbon  dioxide  is  ex|ielled  from 
the  raw  materials.  The  air  supplied  for  sup|K)rling  com- 
bustion in  this  kiln  is  preheated  by  contact  with  the 
calcined  material  discharged  from  tlie  kiln.  Means  are 
provided  for  finely  grinding  and  mixing  the  calcined 
material,  and  for  continuously  feeding  the  finely  ground 
mixture  into  a  elinkering  kiln,  heated  to  the  cliiikerinK 
lemiK-rature  by  jiroducer  gius.  The  cliid<er  is  ^ta.'wed 
into  a  rotary  cooler,  which  serves  to  preheat  the  air  supplied 
for  combustion  in  the  elinkering  kiln.  The  flame  in  this 
kiln  travels  in  the  op|K)sitc  direction  to  the  feed  of  the 
material  which  is  being  clinkcred.  The  plant  is  arranged 
so  that  the  material  is  continuously  p:i.s.s»'(l  through  the 
different   stages  of  the    process  by  "mechanical   means. 

— \V.  C.  H. 

Artificial  stune,  mortar,  plaster,  and  tht  like  :  Procrss  for 
rendering waterproof,  heat  and  tlictricity  non- 
conducting, and  soundproof.  J.  Kathc,  Cologne,  Or- 
many.     Eng.  Pat.  15.100,  July  10,  1908. 

See  Fr.  Pat.  390.480  of  1908  :   this  J.,  1909,  002.— T.  F.  B. 
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X.— METALS    AND    METALLURGY. 

Copper  smfllinrj ;  High  silica  slugs  in  Mexican .     ('.  A. 

Heberlein.     Eng.  and  Min.   J.,   1909,  88,   107—108. 

An  account  is  given  of  the  blowing  in  of  a  new  watcr- 
j,^cketed  .smelter  at  Magistral.  Mexico,  together  witli  a 
table  of  analyses  of  the  .slags  olitiiined  during  tlie  first 
month.  The  charge  consisted  of  ore,  iron  ore  and  lime, 
and  the  consumption  of  fuel,  which  at  the  commencement 
was  12  ])er  cent,  per  ton  of  charge,  was  reduced  durinij 
the  run  to  S'l  per  cent.,  equivalent  to  6-96  jier  cent,  of 
fixed  carbon,  with  an  average  of  7'5  per  cent,  of  sulplun 
in  the  charge.  The  slag  produced  is  essentially  a  lii- 
silicate  slag  having  an  average  composition  of  50  per  cent, 
of  silica,  22  per  cent,  of  lime,  20-5  per  cent,  of  ferrous 
oxide,  and  4-.')  per  cent,  of  alumina,  the  copper  content 
being  about  0'22  per  cent.  In  the  presence  of  this  large 
amount  of  silica,  the  alumina  undoubtedly  acts  as  ,a 
strong  base,  and  the  author  believes,  from  his  experience 
at  the  Copper  Queen  on  slags  as  high  as  32  per  cent,  of 
alumina,  that,  contrary  to  C.  E.  Shelby  (see  this  J.,  1908, 
9031,  alumina  in  shags  always  acts  as  a  base.  Comparative 
analy.ses  of  Magistral  and  Jlansfekl  slags  are  given. — F.  R. 

Aluminium;    Aimhisis  of  ,•    Direct  determination  of 

metallic    rihiminiiim.     E.     Kohn-Abrest.     Ann.     Chim. 
anal..  1909.  14,  285—289. 


t^aCSI 
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Ix  order  to  determine  directly  the  percentage  of  aluminium 
volatilised  as  cliloride  (i.e.,  the  metallic  aluminium 
present)  by  the  method  already  given  for  the  analysis  of 
the  commercial  metal  (this  J.,  1909,  839).  special  precau- 
tions must  be  taken  to  condense  the  whole  of  the  chloride 
vapour  and  to  effect  its  solution  in  water  without  loss. 
The  author  describes  an  ajiparatus,  in  which  tliis  is  con- 
veniently carried  out.  The  tube  shown  is  75  cm.  long 
and  1-6  cm.  in  diameter;  at  one  end  it  communicates 
by  a  two-way  tap  with  a  source  of  pure  dry  hydrogen. 
which  is  freed  from  oxygen  by  passage  over  heated 
copper,  and  with  an  apparatus  for  generating  pure  dry 
hydrogen  chloride  ;  at  the  other  end  of  the  tube  is  attached 
the  receiver,  B,  of  about  500  c.c.  capacity  :  the  exit  tube 
from  this  communicates  with  a  second  vessel,  each 
tubulure  of  which  is  furnished  with  a  tap,  and  this  is 
connected  to  a  wash-bottlo  containing  sulphuric  acid. 
The  tube  is  heated,  7 — 8  cm.  from  the  anterior  end,  over 
15  cm.  of  its  length,  the  thermometer  being  placed  outside 
the  tube.  After  drying  the  apparatus,  the  sample  of 
aluminium  is  introduced  into  the  heated  part  of  the  tube 
in  a  shallow  ])orcclain  boat,  and  the  heating  in  hydrogen 
and  hydrogen  chloride  is  carried  out  as  described  (toe.  cit.]. 
a  fairly  rapid  current  of  hydrogen  chloride  being  used. 
At  first  the  reservoir  is  cooled  by  water,  but  most  of  the 
chloride  condenses  in  the  tube  itself.  When  the  attach  is 
complete,  the  boat  is  allowed  to  cool  in  a  current  of 
hydrogen,  and  is  then  withdrawn  and  weighed,  chlorine 
and  iron  being  determined  in  the  residue.  In  order  to 
dissolve  the  sul)limed  aluminium  chloride,  a  bull)  tube, 
containing  water,  is  attached  to  the  anterior  end  of  tlic 
combustion  tube,  and  a  partial  vacuum  is  produced  in 
the  vessel  connected  with  the  receiver,  by  means  of  a 
filter  puni]) ;  water  is  then  sucked  into  the  apparatus  by 
closing  tlu^  tap  between  this  vessel  and  the  pump,  and 
ojjcning  that  between  it  and  the  receiver.  Tiie  soluticui 
and  rinsings  are  made  up  to  a  known  volume,  and  tlie 
I       chlorine    determined    volumetrically    with    silver    nitrate. 

Uthe  corresponding  (juantity  of  aluminium  being  then 
calculated  ;  iron  is  also  determined,  if  present  in  ai)|in'- 
ciable  (piantity.  and  a  correction  made.  1  of  chlorine  corres- 
ponding to  0-.5290  of  iron  and  to  0-2535  of  aluminium. 


The  method  may  bo  used  ulsu  fur  the  determination  of 
aluminium  in  its  alloj's  with  nuany  metals,  such  as  indium, 
cadmium,  zinc,  magnesium,  glucinum,  cerium,  thorium, 
barium,  calcium,  copper,  lithium,  sodium,  potassium, 
iron,  and  chromium. — F.  Sodn. 

suicides    of    the  alkaline  earth  metaU.     O.   Honigsehmid. 
Monatsh.  f.  Chem.,  1909,  30,  497—508. 

Crude  silicides  of  calcium,  barium  and  magnesium, 
obtained  by  Goldsehmidt's  process  (see  this  J.,  1908,  948) 
and  suital>k>  for  use  in  place  of  aluminium  in  certain 
thermite  reactions,  were  examined  and  found  to  consist  of 
definite  silicides  of  the  earth  metal  in  admixture  with 
iron  silieide  and  free  silicon.  Two  crude  silicides  of 
calcium  were  examined.  One,  jirepared  with  excess  of 
siUcon,  contained  the  silieide,  CaSi.,.  whilst  the  other, 
prejiared  with  excess  of  calcium,  contained  Haekspill's 
silieide,  Ca^Si,  (this  J.,  1908,  084),  and  was  free  from  the 
lower  silieide,  CaSi™.  In  the  case  of  barium  and  of  mag- 
nesium, one  silieide  only  is  formed,  having  the  formida, 
BaSio  or  Mg.Si.— A.  T.  L. 

Silicone.     0.    Honigsehmid.     Monatsh.    f.    Chem.,    1909, 
30,  509— C25. 

"  Silicone,"  a  compound  containing  silicon,  hydrogen 
and  oxygen  obtained  by  Wohler  by  dissolving  calcium 
silieide,  CaSi2.  in  strong  hydrochloric  acid,  was  analysed 
and  foimd  to  have  the  formula,  SijHjO.i.  t)n  heating 
"  silicone  "  in  vacuo,  or  in  a  cm'rent  of  hydrogen,  the  whole 
of  the  hydrogen  is  hberatcd,  and  a  greyish  black  substance 
is  left.  The  hydrogen  in  "  sdicone  "  is  therefore  probably 
attached  to  the  silicon  and  not  to  the  oxygen  atoms. 
The  greyish  black  substance  is  probably  the  suboxide, 
SijOj,  analogous  with  Diels'  carbon  suboxide,  C3OJ.  It 
dissolves  in  potassium  hydroxide  solution,  and  in  hydro- 
fluoric acid,  with  evolution  of  liydrogen.  On  heating  the 
suboxide  to  400°  C.  in  chlorine  or  in  hydrochloric  acid,  sili- 
con tetrachloride  and  silica  are  formed.  Wohler's 
"  leuconc."  a  white  substance  formed  by  leaving  the  dark 
3-ellow  ■'  silicone  "  in  air  or  in  the  presence  of  water,  was 
found  to  have  the  formula.  Si  3^1304.  It  is  not  the  final 
product  of  atmospheric  oxidation.  When  heated  in  vacuo. 
"  leucone "  loses  hydrogen,  leaving  a  golden  brown 
residue  which  has  the  formula  of  a  second  suboxide, 
SijOj.- A.  T.  L. 

Anhydroti.f     chlorine     and     its     iipplicalion     in     chlorine 
deiinning.     Sperry.     >-S'ec   VII. 

Blast  furnace  slags  ;    Experiments  to  test  the  influence  of 

chemical   composition  on   the  hydrauUcity  of .     H. 

Passow.     See  IX. 

Metals  ;    Corrosion  of underground  hy  electrolysis. 

A.   A.  Kmidson.     Sec  XIB. 

Mercury  Statistics.    A.  S.  Pickering.     Sept.,  1909.    [T.R.] 
Imixirts. 


1906. 


1909. 

1908. 

1907. 

Bottles. 

974 

39,980 

Bottles. 

643 
40,929 

Bottles. 
750 

] 

January — August 

38,687 

Exports. 


-August 

Januarj' — August 
Average  price, 
August £8 


1,467 
8,887 


2     0 


2,150 
14,506 


£7  17     6 


2,191 
21,279 


£6   16     6 


Bottles. 

500 

37,296 


3,562 
18,270 


Mineral  production  of  Neio  South  Wales.     Board  of  Trade 
Journal,  Aug.  20,  1909.     [T.R.] 

The  following  statistics  of  the  mineral  production  of  the 
State  of  NewlSouth  Wales  during  the  years  1907  and  1908 
are  taken  from  the  annual  report  for  1908  of  the  Depart- 
ment of  Mines  of  that  State  :^ 
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[Sept.  15,  1909. 


1907. 

1908. 

Iflnersls. 

QiunUty. 

Value. 

Quantity. 

Value. 

Aluiiit« 

Antimony  (metal  and  ore)   

Tons 

2,088 

1,752 

16 

30 

8,657,924 

264,609 

10,098 

2,639 

247,363 

29,902 

1,696 

10,669 

ie,7«8 

23,687 

41,667 

22 

276 

2.043,887 

434,079 

47,331 

196 

1,914 

207 

237,219 

£ 

5,116 

46,278 

5,268 

105 

2,922,419 

159,316 

727,774 

2.056 

1.05l),730 

178,632 

1,961 

7,707 

374,182 

19,468 

16,162 

2,200 

3,564 

79,000 

1,014 

144,548 

257.314 

.S,658.632 

32,055 

23,781 

119 

194 

293,305 

26,325 

536,620 

1,544 

1.082 

117 

9 

(1,147,025 

283.873 

«.071 

2,205 

224.792 

40,207 

1,827 

8,087 

14,936 

24,922 

63,668 

"     8 

136 

2,490,163 

358,730 

46,303 

154 

1,796 

86 

276,720 

£ 

2,706 
1  141 

2,017 

Chromo    „ 

Coal    „ 

3.353.093 

t'oke 

190  933 

('opper  (ingots,  matt«,  and  ore)  (o) 

Diamonds   

Gold  

Iron  (6)     

Iron  o.xide    

Ironstone  flux    

::::::;  «.. 

Oi.  flnc 

Tons 

502.812 
1.358 

054.854 

118.224 
1.857 
6.199 

1S«.746 

Lime , 

Limestone  flux  (d)    , 

Marble  (r) 

21.610 

14.779 

2.200 

Molybdenite    ' 

Xohle  opal    

Tons 

929 

41,800 

439 

Portland  cement    

.Silver  (iiiKots  and  matte)  (/)    

Silver-lead,  ore,  concentrates,  Ac 

Sli,ile  (oil)    

Tons 

184,100 

2.'>:!.il20 

1.»il«1.2T5 

26.1168 

11.082 

229 

Stone  (srindstones)  (j) 

Wolfram                      

Tons 

204 

205.447 

6.742 

Sundry  minerala  and  ores 

600.883 
1.661 

Total  value 

— 

10,677,378 

— 

8,609,607 

(n)  Exclusive  of  the  copper  produced  in  the  State  during  the  year  from  ore  Imported  for  treatment  from  other  States  of  the 
Cominonivcalth.  (6)  Including  iron  made  from  scrap.  (<•)  See  silver-lead.  (.•/)  Value  at  smelling  works.  (<•)  Value  at  quarries  ol 
iiu:iiitity  di9i}()scd  of.  (/)  The  bulk  of  the  silver  is  contained  in  the  concentrates.  Ac.  des|iatched  (nini  the  Broken  HiU  Field  and 
treated  outside  the  State,     (j)  Quantity  exported  only.     (A)  Exclusive  of  tin  refined  in  the  State  from  imported  ores. 


Barium  cotnpounds  in  the  United  States.     See  VII. 

Patents. 

Steel ;     Tovrjfuniiig .      S.    S.    Wales,  Mimhall,  Pa., 

Assignor  to  Carnegie  Steel  Co.,  Pittsbing,  Pa.  U.S.  Pat. 
028..'!47,  July  20,  1909. 

The  steel  is  heated  to  a  temperature  between  77.5°  and 
875°  C.,  ohilled  by  means  of  water,  and  again  Iteated  to 
between  oOO'  and  (iuO"  ('.  It  is  finally  quenilied  by  "  a 
cooling  liquid." — C.  A.  W. 

lidllislic  iJate.  S.  S.  Wales,  Munhall.  Pa.,  Assignor  to 
(,'amegie  Steel  Co.,  Pittsburg,  Pa.  U.S.  Pat.  928,348, 
July  20,  1909. 

As  a  new  article  of  manufacture  a  ballistic  or  armour 
steel  plate  is  manufactured  free  from  chromium,  but 
containing  vanadium  (below  one  per  cent.),  and  varying 
(juantities  of  tungsten  and  nickel.  As  an  instance,  the 
composition  tungsten,  below  one  jier  cent.  ;  nickel,  from 
three  to  ten  per  cent.  ;  vanadium,  below  one  per  cent., 
may  be  taken  as  typical. — C.  A.  W. 

Ferro-silicon  ;    Treatment  of  acid  slags  and  sUieious  iron 

ores  for  the  ttuinu  fact  lire  of in  the  electric  furnace. 

C.  Bertolus.  Fir.st  Addition,  dated  Jan.  26,  1909, 
to  Ft.  Pat.  393.818  of  Aug.  31,  1908. 
The  slag  or  ore  is  agglomerated  with  silica  and  with 
sufficient  carbon  to  completely  reduce  the  iron  and  partly 
reduce  the  silica.  When  heated  in  the  electric  furnace  the 
excess  of  silica  combines  with  the  alumina  and  lime,  or 
manganese,  forming  a  fusible  silicate  slag  which  readily 
separates  from  the  ferro-silicon.  Ferro-silico-aluniinium 
is  made  by  using  an  excess  of  reducing  agent  and  increas- 
ing the  percentage  of  alumina  by  the  addition  of  Iwuxite. 
aluminium  silicate,  or  the  like. — F.  R. 


-.     G.  L.   Patterson,  T.   L. 
New  Castle,  Pa.     U.S.  Pat. 


Galvanising  ;    Method  of  — 

Momes,  and  C.  H.  Zicme, 

928,398,  July  20,  1909. 
The  7.inc   in  the   form  of  flue-dust  is  incorporated  with 
finely   divided   clay   in   a   suitable   liquid,   finely   divided 
carbon  being  ndded.''.so  that  an  inert  and  chemically  non- 
reactive    vehicle,    together    with    a    rc<lucing     agent,    is 


obtained.  The  surface  to  be  coated  is  dipped  in  the  com- 
position, and,  after  withdrawal,  is  subjected  to  the  action 
of  heat.— C.  A.  W. 

Silicon     nitride ;      Manujnrture    of    .     A.     Sinding- 

Larsen,  Chri.stiania.  U.S.  Pat.  928,470,  July  20,  1909. 
In  a  chamber,  which  forms  part  of,  or  which  is  connet-lcd 
with,  an  electric  furnace,  silicon  vapour  or  finely  divided 
silicon  is  heated  in  the  presence  of  an  atmosphere  con- 
sisting chiefly  of  nitrogen. — O.  R. 

Ores,  mattes,  etc.,  containing  sulphur;    Preliminary  treat- 
ment   of    prenous    to    smelting.     J.     Savelsberg. 

Fr.   Pat.  390,101,  Feb.  3,   1909. 
Ores,    mattes,   etc.,   containing   sulphur   are   crushed   to 
about  2 — 3  mm.  diameter,  and  mixed  with  suflieicnt  sand, 

I    or  ores    containing   silica,  to  form    ferruginous   sihcates. 

'  The  mixture  is  agglomerated  by  being  moistened  and 
then  strongly  heated  in  a  furnace  through  which  a  current 
of  air  passes  ;  part  of  the  sidphur  burns  off.  and  jiart 
combines  with  the  coi>per  or  other  metals,  the  iron  being 
completely  converted  into  oxide. 

i        (See  also   this  .J.,  1908,  128,   for  process  for   ores  free 

I    from  sulphur.) — F.  R. 

Zinc  blende  ;     Separation  of  from  other  mrlalliftroiu 

constituents,  in  concentrates,  etc.  E.  J.  Horwood. 
Fr.  Pat.  399.272,  Feb.  9,  1909. 
j  Complex  lead-zinc  ores  are  first  concentrated  by  an  oil  or 
other  flotation  process,  and  the  concentrates  hcate<l  to 
300°  C.  to  400°  C.  or  they  are  digested  in  a  suitable  acid 
bath,  with  or  without  heat,  for  the  purpose  of  partially 
sulphating  the  galena,  the  zinc  blende  being  practically 
unaltered  by  the  treatment.  The  treated  concentrates 
arc  again  concentrated  by  the  jirevious  process  when  it 
is  found  that  the  i)articles  of  galena,  coated  with  lead  sul- 
phate, no  longer  tloat,  thus  enabling  the  unaltered  blende 
to  be  readily  sepnrate<i. — F.  R. 

Gold  ;   Process  for  the  precipitation  of from  solulions, 

and  for  the  dccolorisution  of  solulions  of  suijar  or  other 

mibstancrs.     H.    Hay   anti    B.    K.    Tcnnenl.        Fr.  Pat. 

399.877,  Feb.  24.  19(19. 

The  pro|>crty  that  charcoal  possesses  of  pri'ci  pi  fating  gold 

from  solution,  is  said  to  be  due  to  the  presence  of  hydrogen 
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carbonyl  in  the  charcoal ;   the  object  of  this  patent  is  to 

increase  the  quantity  of  hydrogen  carbonyl,  by  heating 

wood  charcoal  in  a  muifle  or  retort  to  between  700°  and 

I    1400°  C,  and  passing  steam  over  it.     When  cool  the  char- 

I   ooal  is  said  to  be  capable  of  precipitating  20  times  the 

j   amount  of  gold  from  solution  that  untreated  charcoal  can. 

The  treatment  also  improves  the  efficienc3'  of  the  charcoal 

for    the    removal    of    vegetable    colouring    matter    from 

solutions  of  sugar  or  other  substances. — F.  R. 

Steel  and  iron  ;  Process  for  the  treatment  of  — — .  W.  P. 
Thomp'^on.  Liveruool.  From  William  Sauntry  Metals 
Cb.,  Portland,  Mame.  U.S.A.     Eng.  Pat.  10,552,  Aug.  5. 

1       1908. 

1  See  Fr.  Pat.  303,452  of  1908  ;  this  J.,  1909,  145.— T.  F.  B. 

;  tinenled  armour  plates  of  steel  and  alloys  of  steel,  for  ships 

and  other  uses  ;  Manufaeiure  of .     E.  C.  R.  Marks, 

London.  From  Soc.  anon.  Italiano  Gio.  Ansaldo 
Armstrong  Co.,  Genoa,  Italv.  Eng.  Pat.  10,806. 
Aug.   10,   1908. 

See  Fr.  Pat.  393,355  of  1908  ;   this  J.,  1909,  145.— T.  F.  B. 

Armour  plates  and  other  ariicles  of  steel  or  alloys  of  steel 
,       for  ships  and  other  uses  ;  Manufacture  of .    E.  C.  R. 

Marks,     London.     From     Soc.     Anon.     Italiano     Gio. 

Ansaldo    Armstrong    Co.,    Genoa,    Italy.      Eng.    Pat. 

16,972,  Aug.  12,  1908. 
See  Fr.  Pat.  .303,355  of  1908  ;  this  J.,  1909,  145.— T.  F.  B. 

Iron  ;  Process  for  the  direct  extraction  of from  ores. 

W.  S.  Simpson  and  H.  Oviatt.  Fr.  Pat.  399,901,  Feb.  5, 
1909.     Under  Int.  Conv.,  Nov.  10,  1908. 

See  U.S.  Pat.  918,381  of  1909  ;  this  J.,  1909,  527.— T.  F.  B. 

SM, ;  Process  for  making direct  from  the  ore.     W.  S. 

Simpson  and  H.  Oviatt.     Fr.  Pat.  399,902,  Feb.  5,  1909. 

Under  Int.  Conv.,  Nov.  16, 1908. 
Sbe  U.S.  Pat.  918,382  of  1909  ;  this  J.,  1909,  527.— T.  F.  B. 

Magnesium  and  alloys  thereof  ;    Melting  and  casting  . 

G.  W.  Johnson,  London.  From.  Chem.  Fabr.  Griesheim 
Elektron,  Frankfort,  Germany.  Eng.  Pat.  15,038, 
July  15,   1908. 

See  Fr.  Pat.  393,080  of  1908  ;   this  ,T.,  1909,  27.— T.  F.  B. 

Minerals  of  any   kind ;    Process  and  apparatus  for  tlie 

treatment  of  for  the  purpose  of  extracting  the  metal 

they  contain.  B.  .junquera,  Santa  Susana,  Spain.  Eng. 
Pat.  21,921,  Oct.  16,  1908. 

See  Fr.  Pat.  394,719  of  1908  ;  this  .L,  1909,  370.— T.  F.  B. 

Crucible  furnaces.  A.  J.  Boult,  London.  From  Kroes- 
chell  Bros.  Co.,  Chicago,  U.S.A.  Eng.  Pat.  1786, 
Jan.  25,  1909. 

See  U.S.  Pats.  910,091  and  911.271  of  1909  :  this  J.,  1909, 
207,  247.— T.  F,  B. 

Silicon   nitride ;    Process   of   making   .     A.    Sinding- 

Larson  and  O.  J.  Storm.  Fr.  Pat.  399,445,  Feb.  13, 
1909.     Under  Int.  Conv.,  Feb.  17,  1908. 

See  U.S.  Pat.  928,476  of  1909 ;   preceding.— T.  F.  B. 

Zinc  ores  ;    Treatment  of  hy  a  preliminary  fusion 

followed  hy  precipitation  of  the   metal  hy   molten   iron. 
Imbert  Process  Co.     Fr.  Pat.  399,854,  May  5,  1908. 
i  See  Eng.  Pat.  13,492  of  1903  ;  this  J.,  1909,  144.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(A. )— ELECTRO-CHEMISTRY. 

P.^TENTS. 

Electric  arcs   in  series  ;     Impts.    relating  to   the   working 

of .      H.  Pauling,  Gclsenkirchen,  Germany.      Eng. 

Pat.  0429,  March  17,  1909. 
liiE  electric  arcs  are  arranged  in  series   with   the  main 
working  circuit,  and  a  high  pressure  auxiliary  arc-striking 


circuit,  provided  with  an  ohmic  or  inductive  resistance, 
is  connected  in  parallel  with  all  but  one  of  the  arcs.  The 
auxihary  circuit  may  be  provided  with  a  high  pressure 
generator  independent  of  the  main  generator,  or  may  be 
supplied  with  current  from  the  secondarj'  coil  of  a  trans- 
former, the  primary  being  arranged  as  a  shunt  with 'the 
main  working  circuit. — B.  N. 

Diaphragm  ;  Electrolutic and  method  of  making  same. 

A.  G.  Betts,  Troy,"  N.Y.     U.S.  Pat.  929,276,  July  27, 
1909. 

An  asbestos  board  diaphragm  for  use  in  aqueous  electro- 
lysis is  prepared  bj'  cementing  together  the  fibres  in  an 
asbestos  board  with  an  easily  fusible  substance  that  is 
insoluble  in  the  solution  to  be  used.  For  example, 
powdered  sulphur  is  dusted  on  to  the  surface  of  the 
board,  and  the  latter  heated  until  the  stdphur  fuses. 

— F.  R. 

Electrolytic  cell.  J.  McPhail,  Assignor  to  W.  J.  Burke 
and  H.  R.  Nelson,  Carteret,  N.J.  U.S.  Pat.  929,469, 
July  27,   1909. 

The  cell  consists  of  a  rectangular  containing  vessel,  having 
internal  brackets  or  ledges  at  opposite  ends,  to  support  an 
inner  vessel  of  (J -shaped  cross  section,  compo.sed  of  wire 
netting  hned  with  a  fibrous  material  to  act  as  a  diaphragm. 
The  inner  vessel  is  furnished  with  slate  ends,  adapted  to 
fit  into  the  brackets  of  the  outer  vessel. — F.  R. 

Water ;     Apparatus    for    the    electroli/sis    of    ,    ivith 

platinum  electrodes.     J.  Greil.     Fr.  Pat.  399,279,  Feb.  9, 
1909. 

A  NtiMBER  of  tubes  are  suspended  vertically  in  an  outer 
vessel  containing  the  acidulated  water  to  be  electrolysed. 
Each  tube  contains  a  thin  platinum  sheet,  extending 
nearly  to  the  bottom  of  the  tube,  the  upper  end  of  the 
latter  being  closed  but  permitting  electrical  contact  with 
the  platinum  plate.  The  tubes  aie  all  of  the  same  length, 
but  those  containing  negative  electrodes,  in  which  the 
hydrogen  is  collected,  have  doulile  the  capacity  of  the 
other.=,  so  that  the  level  of  the  electrolyte  decreases  equally 
in  each  tube. — F.  R. 

Electrodes  for  accumulators.  H.  J.  Haddan,  London. 
From  Nya  Ackumulator  Aktiebolaget  Jungner,  Fliseryd, 
Sweden.     Eng.  Pat.  21,004,  Oct.  5,  1908. 

See  Fr.  Pat.  395,138  of  1908  ;  this  J.,  1909,  315.— T.  F.  B. 

Wool  scouring  by  electricity.     Fr.  Pat.  399,875,  Feb.  24, 
1909.     See  V. 

(B. )— ELECTRO-METALLURGY. 

Metals ;    Corrosion  of underground  by  electrolysis. 

A.  A.  Knudson.     J.  Franklin  Inst.,  1909,  168,  132— 

152. 
The  object  of  the  paper  is  to  set  forth  the  present  position 
of  electrolytic  action  upon  subsurface  metals,  due  to  rail- 
way currents.  In  the  single  trolley  system  which,  with 
the  exception  of  the  double  underground  trolley  at  New 
York  and  Washington,  is  in  general  use  in  America,  the 
current  is  carried  to  the  cars  by  a  single  overhead  wire, 
reinforced  by  copper  feeders,  "the  return  current  being 
theoretically  "conveyed  to  the  power  house  by  the  rails. 
As  the  rails  are  "  grounded,"  the  return  current  becomes 
divided  and  a  portion  flows  along  such  water  or  gas 
mains  as  the  damp  soil,  acting  a.i  a  conductor,  brings  within 
range,  the  amount  transmitted  being  in  inverse  ratio  to 
their  several  resistances.  Though  the  condition  of  the 
track,  therefore,  has  much  to  do  with  the  projiortion  of 
current  leaving  it,  yet  with  90  or  100  lb.  rails,  well  bonded 
and  with  suitable  auxiliary  copper  feeders,  soin-  current 
will  return  by  indirect  jiaths  underground.  At  New- 
York,  part  of  the  current  flowing  over  the  Brooklyn 
Bridge  used  to  return  by  a  number  of  different  channels, 
crossing  the  river  in  various  places,  some  as  far  as  two 
miles  away,  but  when  the  Williamsburg  bridge  was  built, 
most  of  the  stray  currents  were  practically  short-circuited 
by  the  mass  of  metal  and  are  now  conveyed  by  it  back  to 
the  power  station  in  Brooklyn.     A  test  for  current  flow 
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upon  one  of  the  paths  of  the  current,  a  6  in.  water  pipe, 
coming  down  from  the  Ijridge,  showed  a  maximum  of 
70  amperes  pa.ssin(;  throiijili  it  into  the  water  mains. 
The  identity  of  these  currents  with  those  of  tlie  railway, 
is  contirmed  by  systematic  observations  of  their  variation 
of  potential,  whicli  is  found  to  lie  sovorned  by  tlie  strength 
of  tlu"  railway  current  ;  the  variations  of  the  latter  caused, 
for  instance,  by  the  ])ivss  of  traffic  between  .">  and  7 
o'clock  in  the  evening,  is  faithfully  re|U'o<l\iced  in  detail 
by  the  current  flowing  through  tlie  wat<'r  mains,  as  is 
shown  by  comparative  curves.  The  most  dcslru<tive 
effect  of  electrolysis  is  shown  where  the  current  passes 
out  from  a  ni.ain  to  another  conductor,  residting  in  the 
well-known  "  pitting  ''  and  eventual  jK-rforation  of  the 
metal,  but  damage  is  also  cau.sed  to  the  joints  of  the  pipes 
by  the  cunvnt  passing  ahuig  them,  the  inside  of  the  joint 
being  chiefly  alTected  by  the  electrolytic  action.  The 
author  describes  and  illustrates  a  number  of  cases  of 
corrosion,  including  that  of  water  meters,  but  though  he 
considers  that  the  damage  may  be  lessened  by  improved 
track  rctmns.  he  liclicvcs  that  the  only  remedy  lies  in  a 
non-grounded  return. — K.  R. 

V.VTKSTS. 

Fiiriwres  ;     Electric   for   the    tnntiiutit   nf   orcn   and 

the  likv.  B.  E.  D.  Kilburn.  London.  From  K.  Oestcrle, 
Muncie,  Indiana,  U.S.A.  Eng.  Pat.  1,5,04.').  July  23. 
1008. 

The  furnace  comprises  a  hollow  circular  floor  or  hearth 

surrounded  by  ,an  annular  chamber  having  water-jackelcd 
walls,  the  lower  iniuT  edge  of  the  walls  fiirruing  a  circular 
lip  just  above  the  level  of  the  molten  nu'tal  on  the  hearth. 
A  gas,  such  as  carbon  mono.Nide.  preferably  heated,  is 
forced  through  openings  in  the  top  of  the  annular  chamber, 
and  down  through  the  ore  contained  in  it.  issuing  from 
under  the  circular  lip  and  acting  upon  the  surface  of  the 
molten  metal. — B.  N. 

Aluminium    oret  :     Treatment    of    innl    ciliimlniiim 

silicate  ores.  F.  .1.  Tone,  Assignor  to  the  C'arhoruiulum 
Co.,  Niagara  Falls,  N.Y.  U.S.  Pats.  !I2!)..J17  and 
929,518,  .luly  27,  1909. 

A  .MIXTUUK  of  aluminium  silicate  and  emery  is  mixed  with 
sufficient  carbon  to  reduce  the  silica  and  all  other  com- 
pounds except  alumina,  and  is  ])laeed  as  a  resistance 
conductor  between  the  electrodes  of  an  electric  furnace. 
It  is  then  heated  to  the  fusing  point,  bul  not  the  reduction 
temperature  of  alumina,  and  the  fused  alumina  separated 
from  the  reduction  products. — F.  R. 

Iran  iniil  steel  and  other  nietols  :  Electric  production  of , 

(inrl  /unuiees  for  cnrryimj  out  the  same.  Aktiebolagct 
Elcktromctall.  Stockholm,  Sweden.  Eng.  Pat.  6088, 
March  13,  1909.     Under  Int.  C'onv.,  Aug.  1,  1908. 

TiiK  furnace  consi.sts  of  a  smelting  chamber,  with  two 
adjustable  electrodes  or  gro\ips  of  electrodes  hanging  in  the 
chamber  from  the  cover,  so  that  the  current  passes  in  the 
form  of  arcs  to  the  smelling  bath.  Each  electrode  or 
group  is  connected  with  one  of  the  terminals  of  one  pole 
of  a  two-phase  alternating  current  system,  the  terminals 
of  the  other  pole  being  connected  with  a  fi.xed  electrode 
or  grovip  of  electrodes  arranged  in  the  bottom  of  the 
chamber.  UTie  latter  electrode  or  electrodes  may  be 
formed  cither  wholly  or  partly  of  a  lining  of  magnesite. 
dolomite,  or  the  like,  wholly  or  ])artly  surrounded  by  or 
arranged  on  a  mass,  such  as  graphite,  which  acts  as  an 
insulator  against  heat,  but  at  the  same  time  is,  even  when 
cold,  a  conductor  of  the  electric  current ;  or  the  lining 
of  magnesite,  etc..  may  be  mixed  with  pitch,  tar,  or  the 
hkc.— B.  N. 

Elcctrrrjilatinij  plant.  W.  R.  King.  Newark,  N.J. ,  Assignor 
to  the  Hansonand  Van  Winkle  to.,  N.J.  U.S.  Pat. 
929.312.  July  27,   1!K)9. 

For  electroplating  long  lengths  of  metallic  material, 
such  as  wire  or  ribbon,  tlie  material  jiasscs  from  a  drum 
or  reel,  on  which  it  is  wound,  continucuisly  and  successively 
into  a  heated  metallic  pota.sh-lank.  whi<h  is'  connected 
to  one   pole  of  an  electric  circuit,  over  a  contact   rod 


connected  to  the  other  pole  of  the  circuit,  through  a  cold 
water  tank,  a  pickling  bath,  a  second  cold  water  tank, 
over  a  second  contact  rod.  through  a  co])]x>r-bath  tank 
connected  to  the  other  pole  by  contact  rods  from  which 
anodes  are  susjx'ndcd  adjacent  to  the  upiK'r  and  undcf 
sides  of  the  material  to  be  plated,  through  a  third  cold 
water  tank,  an  electroplating  tank  with  electric  conni'ctiona 
similar  to  the  previous  tanks,  linally  Ihnnigh  a  hot  water 
tank  .and  a  drying  chamber  ami  is  collectcjl  on  a  drum 
or  reel.  The  tanks  are  furnished  with  internally  arranged 
guide  rolls. — F.  R. 


XII.     FATTY    OILS.    FATS,    WAXES, 
AND    SOAPS. 

II7i(i/c'  oil  iniliisin/  in  Siiliil.     Hoard  of  Trade  .1.,  Aug.  l!i 
1909.     [T.R.I 

Tin:  whaling  company  which  has  been  working  from 
Durban  during  the  last  two  years  has  now  eompletcil  the 
erection  of  a  new  factory  and  plant,  and  ex|>ects  to  increooe 
the  production  of  oil  very  largely  during  the  pirscul 
season.  10l>  whales  were  ttiken  during  the  latter  part  of 
lost  season.  Arrangements  have  bci'ii  made  to  manu- 
facture fcrtili.scrs  from  the  residue  of  the  carcase  of  the 
whale,  new  wcuks  having  been  erected  at  a  cost  of  nearly 
£15,000  for  this  purpose. 

Soaps  and  oils  in  Turkey.     Board  of  'I'ladc  ,1.,  Aug.  19, 
1900.     [T.R.] 

TiiKiiK  is  a  growing  demand  for  yellow  bar  and  fancy  toilet 
soaps  of  .all  descriptions,  preferably  of  the  cheaix-r  kinda. 
The  annual  decrease  of  the  olive  <'r()ii  ami  the  increased 
demand  for  olive  oil  for  food  leaves  little  native  oil 
for  soap  making.  The  objection  to  using  aninial  fat 
makes  it  necessary  to  resort  to  vegetable  oils.  Experi- 
ments are  being  made  with  corn  (maize)  oil  from  the 
United  States  and  with  linseed  oil  from  the  United 
Kingdom  :  800  barrels  of  the  former  and  7tKt  of  the 
latter  were  imiiorted  in  19IJ8.  If  these  are  found  satis- 
factory there  is  likely  to  be  a  large  demand  for  them  in 
future. 

P.\TENTS. 

Oil  ;    Means  for  puriftjinij  waste .     0.  A.  J.  Alliert. 

Kvillebiicksviigen.  Sweden.     U.S.  Pat.  929,21)0,  July  27, 
1909. 

Till':  apparatus  consi.sts  of  a  tank  divided  into  upper, 
middle,  and  lower  conipartments.  The  oil  is  supplied 
to  a  box  in  the  uiiper  chamber  ;  this  box  contains  a  filter 
and  wicks  .are  provided  for  feeding  the  oil  from  the  box 
into  the  up]X"r  chamber.  Filters  are  placed  in  each 
chamber  and  a  ])ipe  reaches  from  the  u|iper  to  the  lower 
chamber.  Tlie  oil  is  heated  while  it  is  in  the  upper  and 
lower  chambers,  and  in  the  latter  the  oil  is  brought  into 
contact  with  a  solution  of  common  salt.  Means  arc 
provided  for  distributing  the  oil  from  the  middle  chamber. 

— W.  P.  S. 

Saturated  compounds  from  solid  or  nearly  solid  unmturaled 

fatly  acids  or  their  esters  ;  Process  for  preparing ty 

hydrcHienaiion     in     presence    of    nichel.     E.     ErdmailD. 
tier.  Pat.  211.()t)9.  Jan.   19.  19tl7.  i 

Solid  or  semi-solid,  unsaturated  acids  or  esters  ape  con- 
verted into  saturated  compounds  by  introducing  them,  i 
in  the  form  of  powder  or  fine  drojis.  toget  her  with  hydrogen, 
into  a  vessel  containing  finely  divided,  heated  nicKel. 
The  nickel  may  be  (lejiosited  on  asbestos  or  other  suilaWe 
substance.  Oleic  acid  is  (|uiintitatively  converte<l  into 
stearic  acid,  and  linoleic  and  linolcnic  acids  are  bI»o 
readily  hydrogcnated.  For  cxani|)h\  oleic  acid  is  sprayed, 
liy  means  of  compiessctl  hydrogen,  on  a  rotating  tube  of 
earthenware  impregnated  with  riHlnccd  nickel,  which  is 
placed  within  a  closed  nickel  cylinder,  the  apparatus 
being  heated  to  I  Sir'  ('.  The  stearic  acid  is  finally  |i«»i>ed 
through  a  layer  of  pumice  impregnated  with  nickel. 

— T.  F.  R 
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HydroxyrhlnrolatUj    acids    and    their    glyceridefi ;     Process 

for  pyparing by  the   action  of  hypochlorous  arid 

on  fatty  acids  and  their  rjlyreride!<.  Consortium  t. 
Eloktrocheni.  Industrie,  and  G.  Imbert.  Oer.  Pat. 
212.001,  Jan.  (1,  1907. 
Fatty  acids  and  their  glycerides  may  be  converted  intu 
hvdroxylatc<l  and  chlorinated  fatty  acids  by  treatment 
with  an  aqueous  solution  of  alkali  hydroxide  saturatcfl 
with  chlorine.  Init  a  large  excess  of  this  solution  is  necessary. 
If  allvali  carbonates  or  bicarbonates  are  used  in  'place  of 
hydroxides,  the  excess  required  does  not  exceed  10  per 
cent.,  and  the  reaction  proceeds  equally  well.  For 
example.  329  kilos,  of  oleine  (iodine  value  80)  and  123 
kilos,  of  calcined  soda  are  dissolved  in  1000  litres  of 
water,  and  87'5  kilos,  of  chlorine  are  passed  into  the 
solution  ;  a  thick,  white,  creamy  emulsion  is  thus  pro- 
duced, from  which  the  free  acid  may  be  precipitated  by 
addition  of  the  calculated  quantity  of  dilute  sulphuric 
acid.— T.  F.  B. 

Oil  from  oleac/incms  materials  such  as  seed ;    Process  of 

and    apparatus    for    exlractin//    ,     P.    M.    Justice, 

London.  From  J.  E.  Mills,  Chapel  Hill,  N.C.,  and  H.  B. 
Battle,  Montgomery,  Ala,,  U.S.A.  Eng.  Pat.  1.550. 
Jan.  21,  1909. 

See  U.S.  Pat.  913,751  of  1909  ;  this  J.,  1909,  373.— T.  F.  B. 
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VARNISHES  ;     INDIA-RUBBER,    &c. 

(K.)— RENIN'S,   VAKX18HES, 

TurjKydine  oil  ;  Fractional  distillation  of in  a  current 

of  steam.     W.  C.  Geer.     Chem.-Zeit.,   1909,  33,  859. 

With  the  aid  of  the  distilla- 
tion tube  here  illustrated  it  is 
l)Ossible  to  effect  an  almost 
complete  separation  of  the 
constituents  of  an  oil  of 
turpentine.  The  apparatus 
consists  of  a  gla.ss  tube  about 
3  cm.  in  diameter,  provided  at 

n  regular  intervals  with  constric- 

tions of  difTerent  diameter,  the 
smallest  being  at  the  bottom 
and  the  largest  at  the  to]i. 
In  each  of  these  constrictions 
is  placed  a  V-shaped  tube  Hlled 
with  water,  and  having  at  the 
top  a  collar  of  wire  gauze.  I  )n 
distilling  a  turpentine  oil  which 
consists  in  the  main  of  a  single 
constituent,  the  temperature  ol 
the  steam  leading  this  tube 
remains  almost  constant, 
whereas  a  sudden  rise  "f 
temperature  takes  |jlace  when 
other  constituents  begin  to 
distil.  The  use  of  this  ap- 
paratus also  obviates  the  risk 
of  altering  the  composition  of 
an  oil  of  turpentine  by  totj 
high  a  temperatui-e.  Analyses 
are  given  of  the  10  to  12  frac- 
tions tlnis  obtained  in  the 
distillation  of  a  sample  of 
ordinary  turjientine,  and  ot 
three  samples  of  wood  tui]ien- 
tinc.     Tables  are  also  given. 

— C.  A.  M. 

Report  of  Principal  Chemist  of  the  Government  Laboratory 
for  the  year  ended  S\sl  March.  1909.     See  XVII. 

Patents. 

Varnishes  ;    New  substances  to  be   used  as  and  for 

iniprei/ntition  and  insuUition.  and  method  for  their 
production.  G.  Diesser,  Ziirich-WoUishofen,  Switzer- 
land. Eng.  Pats.  115,7,37,  Aug.  8,  1908,  and  11,166  of 
1909;   date  of  Appl.,  Aug.  8,  1908. 

See  Fr.  Pat.  393,948  of  1908  ;  this  .!..  1909,  210.— T.  F.  B. 
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Fig.t. 


Fig  2. 


Resinous    distilUiiion    product    similar    to    turpentine    oil  ; 

Process   tor   the   manufacture   from  lerpenes   of  a  . 

0.  P.  Pellnitz,  Breslau,  Germany.  Eng.  Pat.  -27.024, 
Dec.  12,  1908.  Addition  to  Eng.  Pat.  19,833  of  1908, 
Sept.  20,  1907. 

See  Addition  of  Dec.  8,  1908,  to  Fr.  Pat.  394,467  of  1908  ; 
this  J.,   1909,  803.— T.  F.  B. 

(C.)- INDIA-PvUBBER,    &c. 

Rubber  samples  from  German  E.   Africa.     Gummi   Zeit., 
1909,  23,  1464.     From  Der  PHanxer,  1909.  5,  No.  2. 

The  samples  were  some  sent  for  exhibition  at  the  Rubber 
Exhibition,  Olympia,  1908,  and  were  examined  and 
valued  in  the  lalioratory  of  the  •'  Vereinigte  ( iummiwaren- 
Fabriken  Harburg-Wien."  The  following  results  were 
obtained  : — 


IjOss  on 

Ni. 

Botanical  origin. 

washing. 

Resin. 

Wax. 

Ash. 

.V..p. 

per 

per 

per 

per 

cent.  - 

cent. 

cent. 

cent. 

"C, 

1 

Manihot  Glaziovii 

0-00 

5-8 

5-2 

1-22 

140 

Ic 

n-oo 

6-5 

3-5 

1-42 

145 

2A 

0-00 

6-8 

7-4 

1-40 

140 

18 

Laudolphia  Kirkii 

3-20 

3-1 

1-9 

0-42 

145 

22 

Manihot  Cilaziovii 

11.20 

9-3 

4-8 

3-40 

140 

23 

32-n() 

6-8 

4-3 

2-48 

150 

25 

■28.90 

9-3 

5-0 

1-70 

130 

26 

27-30 

1-07 

3-8 

1-84 

130 

27 

' 

10-00 

6-0 

5-8 

2-48 

150 

28 

„ 

19-20 

«-» 

4-9 

2-02 

145 

Samples  I  and  Ic  were  from  3.V-year-old  trees  grown 
in  Amani  at  850  metres  ;  latex  coagulated  on  tree  trunk, 
and  ruliber  washed.  Sample  2a  from  2] -year-old  trees 
grown  at  4,50  metres,  coagulation,  &c.,  as  in  sample  1, 
Samiile  18,  collected  by  natives.  Sample  22,  was  coagu- 
lated on  the  tiee,  and  the  crude  rubber  smoked.  Sample  23 
was  from  4-year-old  trees  in  the  Muanza  district. 
Samples  25 — 27  were  coagulated  on  the  tree,  sample  26 
being  afterwards  washed  with  2-5  jjer  cent,  acetic  acid, 
and  sample  27  smoked.  Sample  28  was  from  2i-year-old 
trees  in  the  Morogoro  di.strict. — E.  W.  T/. 

Rubber  ;      Production  of  from   the  latex  of  Kickxia 

elastica.  C.  Kinkelbach  and  A.  Zimmermann.  tiumnii 
Zeit.,  1909,  23,  1464 ;  from  Der  Pllanzer,  1909,  5,  Xo.  3. 
The  latex  of  K.  elastica  cannot  be  coagulated  by  the 
method  employed  in  the  case  of  Manihot  (viz.,  coagu- 
lation on  the  tree-trunk  itself),  on  account  of  the  sluggish- 
ness with  which  the  change  occurs.  The  latex  is  there- 
fore collected,  and  the  rubber  may  be  obtained  from  it 
liy  one  or  other  of  the  following  methods  1 — (1).  By 
diluting  the  latex  with  10  to  20  times  its  own  volume 
of  water,  separating  the  aqueous  li(iuid  from  the  rubber 
cream,  washing  the  cream  with  water,  and  Hnally  sei)arating 
the  rubber  by  means  of  a  filter  press.  (2).  By  the  use 
of  "  Purub  "  [a  solution  of  hydrofluoric  acid— see  this  J., 
1908,  1029,  1(J74].  The  use  of  this  coagulant  does  not 
appear  to  be  attended  by  any  distinct  advantages,  though 
experiments  with  it  were  not  extensive,  owing  to  lack 
of  material.  (3).  By  simple  dilution  with  water.  I'urther 
experiments  are,  however,  necessary  before  it  can  be 
definitely  decided  whether  this  mctliod  is  suitaljle  for 
use  on  tlie  large  scale. — E.  W.  L. 

Rubber ;    Determination  of  in  raw  rubber,  as  tetru- 

bromide.  C.  Harries  and  H.  Rimpel.  Gummi  Zcit., 
1909,  23,  1370—1371. 
The  authors  have  compared  the  results  obtained  by 
Budde's  later  method  of  rul>bcr  estimation  (see  this  J,, 
1907  1057)  with  those  obtainoil  for  the  same  samples 
by  means  of  the  nitrosite  method  (Harries,  this  J.,  1901, 
1123  ;  1902.  1404  ;  1903,  103  :  1908,  81  ;  also  Gummi- 
Zeit  1<M)7  21  1205).  Determinations  were  also 
made  with'  samples  of  highly  purified  Para  rubber, 
prepared    by  triple    pre<ipitalion    from    benzol  solution. 
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combined  with  alternate  extraction  with  acetone  for 
24  hours  (see  Harries,  this  J.,  1905,  448,  and  Ber.,  1905, 
38,  1 198).     The  results  are  given  in  the  following  table  : — 


Kind  of  rubber. 


Guayule  (crude) 

Ceylon  Para  (shcetod)  . . 
ConKO  {Equateur,  crude) 
Para,  chemically  pure 


Rubber-content. 


Nitrositc 
method. 


Bromide 
method. 


cr  cent. 

Per  cent 

88-8 

70-2 

96-0 

88-8 

92-09 

85-3 

ini-8 

861 

99-47 

91-8 

It  was  observed  that  in  carrying  out  the  bromide  process, 
hydrobromic  acid  was  invariably  produced,  indicating 
either  that  some  substitution  occurs,  or  that  hydrogen 
bromide  is  eliminated  in  the  following  way  : — 

-CHBr-CHBr-  -♦  -CBr:CH-  +HBr 
The  insolulilo  bromination  product  is  without  doubt  a 
totrabromido,  C,„H,cl5r4,  but  the  authors  find  that  a 
product  containing  a  higher  percentage  ot  bromine  passes 
into  the  filtrate,  being  soluble  in  a  mixture  of  two  parts 
of  carbon  tetrachloride  witli  one  part  of  alcohol.  Tliis 
product  was  isolated  l)y  carefully  evaporating  tlic  filtrate 
in  a  vacuum  at  20°— 30°  C.  when  a  red  oil.  interspersed 
with  crystals,  and  which  gave  off  hydrobromic  acid  when 
exposed  to  the  air.  remained  behind.  On  leaving  this  in 
a  vacuum  over  sulphuric  acid  and  caustic  potash,  a  daik 
brown  solid  was  obtained.  This  was  purified  by  pre- 
cipitation from  its  solution  in  carbon  bisulphide  with 
petroleum  ether.  When  the  percentage  of  ruliber. 
calculated  from  the  weiglit  of  the  soluble  product  on  the 
assumption  that  it  is  a  tetrabromidc.  was  added  to  the 
percentage  calculated  from  the  insoluble  product,  the 
sum  was.  in  every  case  examined,  greater  than  100.  The 
soluble  product  amounted  in  three  instances  to  8,  10.  and 
l.')-3  per  cent,  rcspt^ctively,  calculated  as  rubber  in  the 
original  sam|)le.  In  its  present  form,  therefore,  the 
Budde  method  does  not  give  reliable  resulti.— E.  VV.  L. 

Rubber ;    Plantation  v.    wild  .     "  Time^  "     Sept     1 

1900.     [T.R.I 

The  quality  of  plantation  rubber  has  recently  been 
the  subject  of  complaint.  In  standard  works  it  is 
stated  that  jflantation  rubber  will  not  keep  more  than 
six  months;  at  the  end  of  that  time  itwill  be  full  of  bacteria, 
whilst  wild  rubber  imjiroves  with  keeping.  It  is  evident 
that  this  is  now  .appreciated  liy  manufacturers,  as  the 
price  of  the  Amazon  wild  rubber  (containing  l.">  per  cent, 
of  water)  has  for  a  considerable  period  fetched  only  3d. 
below  plantation  rubber  (with  under  5  ))er  cent,  of  water). 
This  margin  has  disappeared  :  for  the  first  time  hard  fine 
rubber,  with  its  high  jiercentage  of  water,  has  fetched  more 
than  plantation  fine,  and  where  resiliency  is  desirable,  such 
as  motor  tyres,  the  demand  is  for  wild  rubber.  The  faults 
with  wild  rubber  are  not  in  the  rubber  itself,  but  difhcullies 
in  working,  h  hich  w ild  rubber  companies  have  ex|)ericiKed. 
The  chief  of  those  difficulties  is  that  of  transport.  In 
transport  over  the  Andes  to  the  Pacific  ports  a  (|uantity 
is  lost  owing  to  [the  mortality  amongst  the  mules  which 
carry  it.  Through  the  want"  of  adecpiate  labour  many 
rubber  companies  have  failed. 

Patents. 

Elastic  composition  suitable  as  a  material  for  making  li/ret 
and  fool  covirinris.     K.   I^ngfellner.  Berlin.     Eng    Pat 
25,726,  Nov.  28,  1908.     Under  Jnt.  f .onv.,  Nov.  29.  1907^ 

See  Fr.  Pat.  396,814  of  1908  ;  this  J.,  1909,  616,— T.  F.  b! 


Rubber  in  ahrets  ;  Manufacture  of 
of  rubbir  to  fabrics  and  Kiniilar 
Fr.  Pat.  399.192,  Feb.  fi,  1909. 
Feb.    12,   1908. 

Sf.k  Ene.  P.-«t.  3112 


and  npitlicntion 

materials.     T.    Gare. 
Under   Int.    Conv., 


Ebonite  and  vulcanite  ;     Process  of  making  .     0.  C. 

Immisch.     Fr.  Pat.  399,613,  Feb.  18,  1909. 
See  Eng.  Pat.  3940  of  1908  ;    this  J.,  1909,  374.— T.  F.  B. 

Rubber,  ebonite,  or  tmlcanite  articles  ;    Process  of    ninkin/j 

.     O.  C.  Immisch.     Fr.  Pat.  399,014,  Feb.  18.  1909 

Under  Int.  Conv,.  Feb.  18.  1!K)8. 

See  Eng.  Pat.  3059  of  1908 ;   this  .f.,  1909,  374.— T.  F.  B. 
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Clarification  of  tanning  extracts;  Valuation  of  dark  Mood 
albumin  for  the  — — .  J.  Jcdiicka,  Gerber,  1909,  36 
211. 

Thk  author  records  the  determinations  he  usually  makc> 
in  estimating  the  value  of  blood  albumin  samples,  and 
gives  the  methods  by  which  he  ojierates.  ( 1 )  The  psti- 
mation  of  moisture  may  be  carried  out  in  two  wavs 
About  2  grams  of  albumin  are  dried  for  0  hours  at  100°  ( 
and  the  loss  in  weight  noted.  A  greater  or  less  time  ui 
drying  results  in  inconstant  results.  I'sually  9 — 12  jjcr 
cent,  of  moisture  is  found.  Estimation  may  also  l)e  made 
by  <listillation  with  (letroleum.  From  20 — 25  grms. 
of  albnmin  are  distilled  for  about  J  hour  with  W  c.c.  of 
iwtroleum  until  15 — 20  c.c.  of  distillate  are  obtaiiic<l. 
Comparative   experiments   gave   the   following   results ; 


f  \<.»)H:    this. I..  1909.  .■(19.— T.  F.  B. 


Experiment. 

Gravimetric  method. 

per  cent. 

(1) 

9-1 

(2) 

11-0 

(3) 

10-1 

(4) 

8-5 

(5) 

8-» 

DiBtiUation  metlion. 


per  cent. 
»-3,  9-S 
11-3 
in-« 
8-2 
8-8 


(2)  Estimation  of  mineral  ash  is  made  by  ignition  at  a  low 
temjieratui-e.  About  half  the  residue  consists  usually 
of  alkali  chlorides.  The  author  has  ob.servcd  here  two 
clas.scs  of  albumins,  one  giving  2-5  to  3-,")  per  cent.,  and 
the  other  giving  .5-5  to  6-5  jn-r  cent,  of  ash.  (3)  Eati- 
mation  of  insoluble  matter  is  brmight  about  by  washing 
5  grams  of  blood  albumin  by  decantation.  I'sing  500  c.c, 
of  water  and  completing  the  o]ieration  in  one  day.  The 
residue  is  dried  on  a  tared  filter  pajier  at  100°  C.  He 
drying  may  be  hastened  and  oxidation  prevented  by  wftuh- 
ing  finally  with  ether  or  acetone.  The  ease  of  solution 
of  the  Rohible  portion  is  a  valuable  criterion  of  the  sample 
to  the  extract  manufacturer.  The  "  insolwMcs  "  vary 
between  5-4  and  247  jx-r  cent,  on  the  dry  albumin,  but 
are  usually  from  8  to  9  |X>r  cent.  (4)  Estimation  of  the 
decolorising  power  of  the  insolubles  is  considered  a  criterion 
of  the  value  of  blood  albumin.  .'>inall  dccolorisation 
exiMsriments  aro  carried  out  with  two  infusions,  one  con- 
taining and  the  other  not  containing  the  in.solubles.  (5) 
Estimation  of  total  nitrogen  is  made  by  the  onlinary 
Kjeldahl  jiroccss.  The  quantity  varies  between  14-3 
and  15-8  jier  cent.,  reckoned  on  the  dry  albumin.  A 
calculation  of  the  quantity  of '"  useful  albumin  "  is  brought 
about  by  subtracting  the  water.  a.sh.  and  "insolubles" 
from   100,  and   adding   on   the   '*  effective    insolubles." 

— H.  (5.  B. 

Negative  adsorption,  and  the  estimation  of  the  swelling 
action  of  aciils  on  hide  ponder  and  pelt.  E.  IStiasny. 
Gerber,  1909.  35.   183,  and  197. 

It  is  pointed  out  that  the  amount  of  adsorption  of  colloid 
bodies  does  not  increase  as  the  colloidal  nature  of  the*? 
bodies  is  enhanced.  This  is  illustrated  by  the  siibstanreH 
which  act  as  cflTicient  tanning  agents,  these  being  all  bodies 
intermediate  between  the  crystalloids  ,and  the  iindouhlod 
colloids.  Crystalloids  will  not  tan  on  account  of  the 
reversibility  of  their  ad.sorption,  and  it  has  many  time* 
been  observed  that  pure  colloids  arc  not  adsorl)ed  at  all. 
In  the  latter  case,  an  adsorbing  agent  acts  on  a  solution  of 
a  colloid  so  that  the  solvent  is  taken  up  but  not  the 
dis.solved  substance,  thus  rai.sing  the  concentration  of  the 
dissolved    colloid.     Such    phenomena    are    not    common 
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ittd   are   usually   termed   "  negative   adsorption."     The 

iiithor  refers  to  the  work  of  Herzog  -with  chromed  hide 
niiwder  and  formaldehyde-geliitin,  and  disagrees  with  his 
ixplanation  that  the  negative  adsorption  observed  with 
,..Mf  albumin    solutions  is  due   to   the  semi-permeabihty 
..Flhe  tanned  exterior  of  the  fibres.     Experiments  with 
«)iite  hide  powder  (untreated)  show    that    the  negative 
iiclsorption    is    actually    greater    in  this  case  than  with 
rhromed  hide  powder.  "  A  solution  of  egg  albumin  contain- 
in"  a  little  chloroform  was  filtered  many  times  through 
■lilss  wool  until  ([uite  clear.     On  eva|)oration,   10  c.c.  of 
rhis  solution  gave  a  dry  residue  of  91-5  mgrms.     Three 
.-rams  of  dry  white  hide  "powder  (containing  13-5  per  cent. 
I^f  moisture)  were  placed  in  50  c-c  of  albumin  solution  and 
liUowed  to  stand  overnight.     After  filtering  the  mixture, 
10  c.c.  were  evaporated  to  drjiiess  and  yielded  a  dry  residue 
lof  107  mgrms.    As  50  c.c.  of  solution  contain  0-4575  grm.  of 
1,  y  residue,  and  1  c.c.  of  filtrate  gave  0-0107  grm.  of  residue, 
ri.l  assuming  tb.at  no  albumin  was  adsorbed. — the  vohmie 
.(  the   residual   solution   was   0-4575  :  0-0107=42-76   c.c. 
Irhe  original  volume  of  the  albumin  solution  (50  c.c.)+the 
■  noisture  in  the  hide  powder  (0-40()  c.c.),— the   volume   of 
I  he  residual  liquor  (42-76  c.c),  gives  the  amount  of  water 
'aken  up  by  the  hide   powder   (7-646   c.c.).     Hence   the 
iiToentage  of  water  in  the  powder  after  the  experiment  is 
7()46xl00)H-(3+7-64(i)  =  71-8.     A   quite   similar  experi- 
iient  with  chromed  hide  powder  (containing  12-8  per  cent. 
')f  moisture)  showed  61-7  per  cent,  of  water  in  the  powder 
fter  the   exiwriment      Thus   white   hide    powder  .shows 
ifirative  adsorption   to   a   greater  extent.     Confirmatory 
xjieriments  were  made  with  hide  powders  first  wet  with 
„  known  excess  of   water  and  then  jilaced  in  the  albumin 
'olution.     The   filtrate   shows   then   naturally   a  decrease 
•n  the  dry  residue  obtained  from  10  c.c.  but  this  is  only 
'lartly  accounted  for  by  the  water  originally  added,  and 
'i   therefore   due    partly   to   negative   adsorption.     After 
■hese   experiments,    the    white    hide     powder    contained 
'0-6  per  cent,  and  the  chromed  hide  powder  62-9  j)er  cent. 
f  water.     The  high  results  obtained  in  these  experiments 
iistify  the  assumption  that  no  albumin  has  been  adsorbed. 
,'he  author  next  employed  these  phenomena  to  study  the 
iwclling  action  of  acids. "  The  amount  of  swelling  was  ascer- 
iained  by  the  percentage  of  water  taken  up  by  the  hide 
jowder.  and  the  amount  of  acid  adsorbed  was  ascertained 
y    titrating    the    residual    liquor.  White    hide    powder 
:^  thoroughly  wet  back  by  standing  with  a  measured 
\rf.ss  of    water  for  one  hour,  and  the  albumin  solution 
.nd  standard  sulphuric  acid  then  added.     After  shaking 
liree  minutes  the  mixture  was  filtered.     Tlie  calculation 
|f  results  is  similar  to   the   case   recorded.     The  results 
jbtained  are  given  in  the  following  table  : — 


Sulphuric  acid 
nhitioii  employed. 


Percentage  of 

water  im  swollen 

hide  powder. 


Percentage  of 
sulphuric  acid 

in  swollen 
hide  powder. 


N/l                1 

79-7 

4-75 

.V/-2                   ' 

81-75 

-2-9 

N/i 

83-19 

;-655 

if /in 

85-385 

0-914 

Nnn 

86-3 

0-62 

y  40 

Sa-fiS 

0-445 

y/wn 

B8-06 

0-086 

Water  only 

79-53 

~ 

The  figures  are  averages  of  duplicate  or  triplicate 
ftperiments  which  showed  good  concordance,  especially 
'ith  the  more  dilute  solutions.  It  will  be  noted  that  the 
-veiling  increases  with  the  concentration  of  the  acid, 
|.tains  a  maximum,  and  then  decreases  again.  The 
j  (Terence  between  the  swelling  obtained  with  acid  solutions 
jid  with  water  only  is  not  so  striking  as  was  expected. 
I'ith  regard  to  the  acid  adsorbed,  it  is  shown  that 
^latively  more  is  taken  up  from  the  more  dilute  solutions, 
jut  the  experiment  with  N  /lOO  acid  is  a  notable  exception. 

he  author  next  investigated  whether  these  results  hold 
hod  with  actual  jx-lt.  A  glass  vessel  of  250  c.c.  capacity  was 

aployed,  the  ground  glass  stopper  of  which  had  a  glass 
;op  on  which  to  place  the  platinum  wire  that    held  the 

■It.     About  20  grams  of   pelt  were   susj^ended   thus  in 

it>r  for  some  hours  and  then  weighed.     This  gave  the 


normal  weight  of  wet  pelt.  The  piece  was  next  suspended 
in  the  acid  solution  for  four  hours  and  again  weighed. 
This  weight — less  the  normal  pelt  weight — gave  the' water 
and  acid  content  (a).  Titration  of  the  residual  liquor 
showed  the  amount  of  acid  adsorbed  (fc),  and  hence  (o) — 
(h)  is  the  water  content,  i.e.  the  swelling.  The  jx-lt  was 
a  strip  taken  from  the  middle  of  a  butt,  and  as  constant  as 
po.ssible  throughout  its  substance.  It  was  .stored  in 
chloroform  water  covered  with  a  layer  of  toluene  and  in 
a  cool  chamber.  The  results  obtained  in  these  expcrimonta 
are  shown  herewith  : —  ' 


Grams  of  water  taken 

Grams  of  acid  taken 

Coneentratioii  of 

up  by  1  izram 

up  bv  1  gram 

acid  solution. 

of  pelt. 

of  pelt. 

Sulphuric  acid. 

4N 

—0-4219 

0-4850 

3K 

—0-1239 

0-1483 

2N 

-0-0143 

0-0571 

UN 

_0-0086 

0-0520 

N 

—0-0026 

0-0.?90 

iN 

0-0431 

0-0179 

In 

0-0422 

0-0162 

AN 

0-0514 

0-0157 

"."sN 

0-0312 

0-0149 

b'.iN 

0-0285 

0-0123 

Acetic  acid. 

4N 

—  0-2325 

0-3230 

2N 

-  0-0998 

0-1490 

N 

n-0534 

0-0580 

JN 

0-0739 

0-0430 

AN 

0-0694 

0-0139 

^N 

0-0452 

0-0102 

AN 

0-0218 

n-0075 

Negative  numbers  show  negative  swelhng.  i.e..  that  the 
]iclt  gives  up  water  to  the  solution.  It  will  be  noticed  that 
this  phenomenon  occurs  \vith  the  stronger  solutions. 
.\s  the  concentration  decreases,  this  shrinkage  gradually 
disappears  and  the  pelt  begins  to  swell.  The  swelling 
attains  a  maximum  and  then  decreases.  The  conceii- 
t  ration  for  maximum  swelling  appears  to  be  a  Sjjecific 
constant  for  each  acid.  The  agreement  in  duplicate 
ixijeriments  was  not  so  good,  however,  in  these  experi- 
ments, on  account  of  the  differences  in  the  texture  of  the 
]ielt.  As,  moreover,  the  relation  between  the  swelling  of 
hide  ]iowder  and  of  hide  was  not  definite,  because  of  the 
fibrous  structure  of  the  latter,  further  work  was  not 
.attempted.— H.  G.  B. 

tituco.se  in  leather  ;  Determination  of .     H.  0.  Bennett. 

Collegium.  1009,  289. 
Attention  is  called  to  the  method  of  Wood  and 
Berry  (Proc  Cambridge  Phil.  .Soc,  12,  Pt.  II.)  for  esti- 
mating glucose.  Fehling's  solution  is  reduced  in  the 
usual  manner  and  the  cuprous  oxide  transferred  to  a 
solution  of  ferric  sulphate  in  sulphuric  acid.  The  amount 
of  ferrous  salt  thereby  formed  is  readily  determined  by 
titration  with  standard  permanganate.  The  method  is 
said  to  possess  considerable  advantage  in  speed  over 
the  gravimetric  method  for  determining  the  copjier. 
The  following  results  were  obtained  by  independent 
workers" in  estimating  glucose  in  a  leather: — 

Method. 


Gravimetric. 


Observer  (1)  . . 
Observer  (2)  .. 


per  cent. 
15-7 
15-7 


Wood  and 
Derry. 


per  cent. 
15-3 
15-3 


Volumetric. 


per  cent. 
16-7 
16-S 


-H.  G.  B. 


Gelatin  ;    Commntion  of .     Z.  H.  .Skrauji  and  A.  von 

Biehler.     Monatsh.  f.  Chem.,  1009,  30.  467—479. 
The  authors  have  studied  the  hydrolysis  of  gelatin  with 
bydrocliloric   acid.     They   find    that   gelatin   contains   no 
other   component   than  "was   previously    known    to   exist 
in  it  and  calculate  its  percentage  composition  as  follows  : 

r2 
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glycocoU    12-4,    alanine    0-6,    pyroline    10-4,  leucine  9-2. 

aspartio  acid  ].2,  gUitaminic  acid  1-8  (the  autlior's  nuiiiher). 
plipnylalaninc  I-O.  oxypyrolinp  3-0.  glutaminic  acid  lo-O 
(K.  Fischer's  number,  doubled),  ly.sine  (i-d.  his(idiiic  0-4, 
and  arginine  il-S,  so  that  the  eoruposition  of  ilry  gelatin 
so  far  a,s  (it!  ])er  cent.,  is  known  with  certainly.  It  is 
probable,  however,  that  this  number  ehouid  lie  raised 
to  86  owing  to  loss  in  working,  ash,  &e. — J.  C.  C. 


Fur  and  hair  ;     Dtjei 


"ff 


F.  ,;..(;.   Ueltzcr.     See  V. 

Patents. 

Leather-dresniiifj  /jrocf.w.     G.  W.  Childs,  New  York.     U.S. 

Pat.  929,552,  July  27,  1909. 
Thk  leather,  after  it  has  been  tanned  and  whilst  still 
moist,  is  impregnated  at  the  ordinary  tcmpiTalure  with 
a  liijuid  dressing  having  a  sp.  gr.  of  i-(l.j  to  1-3  and  con- 
taining the  inert  solid  matter  from  waste  tanning  liquor 
mixed  with  active  tanning  liquor. — W.  P.  S. 

Leiitherhottrd  ;   Waterproof  aiid  proceas  of  preparing 

the  same.  E.  S.  BuflFiim.  Newton,  and  \V.  W.  Carter, 
Needham.  Mass..  C.S.A.  Ene.  Pal.  28,219,  Dec.  28, 
1908.     Under  Int.  Conv.,  .Jan.  8,  l!l(IS. 

See  Fr.  Pat.  398,199  ofl90S  ;  this  J.,  1909,  890.— T.  K.  B. 

Leather    articles    and    their     manufacture.     H.     Mackay. 

Fr.   Pat.  399.074.  Feb.  2.   1909. 
See  Eng.  Pat  2504  of  1909;  this  J.,  1909,  066.— T.F.B. 

Laither ;      Arti/kial aiid    its    manii/ncture.      Fiber 

Products  Co.     Fr.  Pat.  399,658.  Feb.  22,  1909. 
See  Eng.  Pat.  4130  of  1909 ;   this  J.,  19();>,  804.— T.  F.  B. 
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ions    of 
liKinnres    for 


Phosphalic    materials   containing    different    projnrl 

phosphoric  acid  mlubh   in    citric   acid  as    manui 

meadoiis.  U.  Svoboda.  Z.  I.Andw.  Versuchsw.  Oeste'rr. 
1908.  733.  Biedermann'*  Zentr..  190i(,  38,  ,540—544. 
hi  view  of  contlicting  oi)inions  as  to  the  relative  manurial 
value  of  materials  containing  different  projiortions  of 
phosphoric  acid  solubh^  in  citric  acid,  comparative  experi- 
ments were  made  with  :  (1).  a,.d  (2).  samples  of  Thomas 
meal,  and  (3),  a  phosiihatie  chalk,  the  rchilivc  propr)rtions 
of  total  phosplioric  acid  and  of  phosphoric  acid  soluble 
in  citric  acid  in  the  three  fertilisei>»  being:— (1)  I4.41 
and  13-23;  (2),  17-0  and  11-51  :  and  (3),  23-15  and  7-00 
per  cent.  The  experiments  were  extended  over  a  period 
of  three  years,  in  order  to  allow  of  the  observation  of  the 
after-effects  of  the  fertilisers.  The  results  varied  con- 
siderably with  the  nature  of  the  weather,  but  on  the  whole 
the  fertilisers  with  relatively  low  proportions  of  soluble 
))hosphoric  acid  inoduced  tiie  greatest  increase  of  yield 
in  the  period  of  the  tests.  Fertilisers  containing  a  "high 
proportion  of  phosphoric  acid  soluble  in  citric  acid  produce 
a  considerable  effect  in  a  short  time,  but  if  Ih,-  value 
is  to  be  measured  by  the  effect  jiroduced  o\er  several 
years,  the  proportion  of  total  rather  than  of  soluble 
phosphoric  acid  is  the  important  factor. — A.S. 

[Sugar]  Cane  soils;    Action  of  soluble  fertilisers  on 

C.  F.  Eckart.  Report  of  Work  of  the  ExiH-riment 
Station  of  the  Hawaiian  Sugar  Planters"  \s.soc 
Bulletin  29.  [Div.  of  Agric.  and  <hciiiistry.|  Honolulu' 
Hawaii.  1!»()9,  jip.  1—88. 

The  data  ))resented  weiv  obtained  from  a  crop  of  i)lant 
cane,  planted  in  1905.  and  the  succeeding  ral 00ns  were 
cut  during  the  present  season  in  each  of  the  .several 
localities.  The  ex|ieriments  thus  practically  cover  a 
|>eriod  of  four  years,  and  ]K'rmil  a  comparison  of  the 
effects  of  fertilisers  apjilied  to  plant.s  and  raloons.  The 
ordinary,  .so-c.dlcd  "agricultural  method"  of  analysis 
in  which  the  amounts  of  the  soil  elements  soluble  "in  li 
solution  of  h.vdrochloric  acid  of  delinilc  slrciigth  (so  gr 
1115)  are  determined,  was  found  unsuitable  for  affoijinij 
ai  index  of  soil  fertility,  indicating  mil   the  ava  lability 


to  plants  of  the  important  nutrients  in  the  soil,  but  rathe 

the  total  supplies  of  the  es.sential  elements.     The  "  asimrti 

acid   method  ••  of   .Maxwell  wius  u.sed  as  giving  a  nearc 

approach     to    a    reliable    fertilitv-iudex.     According    t. 

him  a  one  |)er  cent,  solution  of  asjuirtic  acid  takes  out  0 

Hawaua-i   soils  in   24  hours   the   same  amounts  of  lime 

p>tash  and   phosphoric  acid  that  are  removed  during  thi 

production  of  ten  crops  of  cane.     The  conclusions  reache, 

from   a   review   of  data   obtained   from   these   and   othe 

fertiliser  t.-sts  are   that   the    profit     resulting    from    th, 

application  of  fertilisers  or  manures  will  de|K-ii<l  largeh 

on   other  factors   than   the  chemical   eomiKisition  of  th', 

soil       The   relative  elTects  on  the  growth   of  sugar  cane 

of  dillereni  combinations  of  fertiliser  materials,  when  thes. 

materials  a-e  added  to  a  given  soil,   will   1k!  determine.' 

chielly  by  (,i)  the  extent  to  which  their  several  ingreilienl. 

dii-ectly  or  indirectly  les.sen  the  dcHciencies  of  availahl, 

plant  nutrients  :    (i)  the  extent  to  which  thev  cause  thi 

bacterial  flora  to  approach  an  optimum  bala"ni-e  for  thi 

regular    pr.Kliiction    of   sufficient    nitrates    or   as.simiUl,l, 

nitrogen   compounds,  and  (c)  the  degree  and   manner  in 

which    they    produce    physical   changes   in   the   soil      Ttic 

greatest  lo.ss  from  the  use  of  im))ro|)er  miiliires  of  fertilisers 

IS  apt  to  occur  on  acid  soils,  and  in  such  ciist's  considerable 

risk  IS  involved  from  the  continued  applicAtion  uf  mixtun- 

containing    ammonium     sulphate,     iiotassium     sulphate 

and   supcrphosphale,    when   lime   di-es.siiigs   are   not   pre. 

vioiisly    given.      The    chemical    ami    physical    analysis   n( 

a  .soil  will   usually  ]inive  of  value   in   indicating  the  I 

cultural   methods  to  follow  in  maintaining  or  inipn. 

Its    ferlilily,    and    may    also    indicate    in    a    general    «... 

certain  of  the  ]>lant  food  deficiencies  in  given  cases,  hiii 

the  data  from   more  extended  lield  exixriments  with  iv 

large  variety  of  soils,  when  reviewed  in  connection  with 

the   comparative  analysis  of  the  soils,   using  both  weak 

and    sinuig   acids  as  .solvents,   iiiav    indicate  a  souiewh^it 

dchnitc  rolalioiisliip  betHcen  the  aiialvlical  liguirs  and  llie 

order  of  importance    which   phosjihoVic   acid   and    |k.'     ' 

ahould    assume   in   cane   fertilisers   in   given   ca.ses.     .^ 

experiments  should  be  carried  out  on  very  long,  nait. 

]/aiallel  and  contiguous  jdats  or  striiw.  with  the  iintivateri 

check    areas    lying    immediately    adjact-nt.     The    gn-ai 

impirtance  of  "resting"  fields  in  rotation  on  Hawaiian 

plantations,  and    growing    upon    them    leguminous   cro|», 

IS  very  clearly  indicated.     This  applies  more  parlicularlv 

to    the    irrigated     [ilantations.     Nitrogen    is    the    mest 

important   element    to   lie   considered   in   the  fertilisation 

of   the   sugar   cane   in   the   Hawaiian    Islands,   and   when 

app'i''''  •"  mixed  ferti|isei-s  some  risk  of  ivdiiced  eftieienry 

IS  entailed  if  either  the  |K)tash  or  phosphoric  acid  (in  the 

form   of  soluble  salts)   be   made  to  exceed   the  weight  of 

th  s  element.      In   most    cases  it    is  .safer,   when  applyini: 

n'trogen.    potash    and    phosphoric    acid    in    the    form    of 

soluble  salts,   to  arrange   that    the   mixed   fertiliser  shall 

contain  equal  ipiaiitities  of  these  elements,  which  are  not' 

to  exceed  60  lb.  jxm-  acre  in  the  case  of  each  element. 

— L.  J.  DK  W.      ' 

Sodium   chloride   (common   salt)   as  a   lerliliser  for  sugar 

beets.      V.  Strnhmer.  H.  Briem.  and  (».  Fallada.  Oesterr.- 

Ung.  Z.  Ziickcriiid.  u.  Landw,,  I'.tOS.  763.      Bicdernianni. 

Zentr..  I»0!l.  38.  545—546. 

I 

tOMTARATiVK  field  ex|K-iiments  showed  that  in  the  nwe 
of  a  soil  provided  with  a  snfficieney  of  the  ordinary  pUni 
foods,  an  application  of  common  sail  incrx-ases  not  only 
the  yield  of  beetroots,  but  also  the  yield  of  sugar,  n-' 
does  not  appreciably  affect  the  quality" of  the  beets.— A 

Man<janrsc  in  .tome  of  its  rclailons  /«  the  growth  of  pin, 
apple.i.     \V.  P.  Kellcy.     J.  Ind.  and  Eng.  Chem.,  1909. 
1,  533—538.  1 

On  some  of  the  iiplaiid  plains  of  the  Hawaiian  lMUndaoii| 
which  pineapples  aiv  cultivated,  there  are  black  »!»»>' 
on  which  the  plants  will  not  grow  well,  verv  little  (run 
being  pnidiiecd  and  ibis  of  inferior  size  ami  quality,  whilst 
the  foliage  acipiiies  a  vellowish-while  colour.  "Tie 
only  imporlani  difTcrenct-  in  the  chemical  com|iotiilion» 
of  the  black  soil  and  the  surrounding  red  soil  is  th»t  the 
former  contains  much  more  manganese  than  the  Utter, 
and  it  was  found  that  theif  is  a  close  correlation  hrtwven; 
the  lU-giee  of  yellowing  of  the   pineapples  and   the  per  ^ 
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( ciitage  of  manganese  in  the  soil.  The  yellow  plants  are 
more  active  oxidising  agents  than  green  plants  from 
the  red  soil ;  they  have  badly  devclojied  roots  and  contain 
Init  little  chlorophyll.  It  is  jjrobable  that  the  black 
( dlour  of  the  soil  is  due,  in  part,  to  the  presence  of  higher 
iiiides  of  manganese. — A.  8. 

Siiijar  beets  ;  A  new  proof  of  the  favourable  action  of  comniim 

I     mil  in  the  cultivation  of .     H.    Briem.     Deutsche 

Landw.  Pre.sse,  1909.  223.     Biederraann's  Zentr..  1<J0<I. 
38,  r>46— 548. 
Sij.ME   results   obtained    by   the    application   of    common 
^;ilt  in  the  cultni'e  of  sugar  beets  are  shown  in  the  followini; 
t:ihle  : — 


authors  therefore  provisionally,  call  it  isotrehalose,  and 
assign  the  following  formula  to  it : 

, 0 ; 

CH.,(OH)-CH(OH)-CH-CH(OH)CH(OH)-CH 

CH40H)-CH(0H)-CH-CH(0H)-CH(0H)-CH 
1  0---  -1 

fSince  the  starred  carbon  atoms  are  asymmetric,  three 
stereoisomcrides  are  theoretically  derivable  from  d- 
glucose.  The  disaccharidc  luepanition  obtained  from  the 
amorphous  octacetyl  derivative  appears  to  be  a  mixture  : 
it  differs  irom  isotrehalose  in  that  its  rotatory  power  is 
only  about  [«1d22<'=__i.3»._l.  e. 


Manure  per  hectare  (10,000  sq.m.). 


Yield  per  arc  (100  sq.m.)  : 
Leaves.  Beets.  Sugar.       1       Sugar. 


I.  llnmanurert 

II.  3U0  kilos,  of  superphosphate    +30C  kilos,  of  sodium  nitrate  

III,  do.  +230       „     ,,    ammonium  sulph.lte 

IV.  do.  +210       .,     „    common  salt 

V.  do,  +340       ,,     ,,     potassium  nitrate    

Vi.  do.  + 150       „     „    ammonium    sulphate    and 

105  kilos,  of  conunon  salt 


kilos. 

127-8 
156-2 
lfi2-7 
143-3 
172-4 

148-D 


kilos. 

48H-B 

ear.-n 

551-7 
535-0 
570-0 

516-1 


per  cent. 

2i:i-.'! 

20-5 
19-S) 
20-2 
■20-1 

20-0 


kilos. 

98-8 
100-9 
109-8 
108-7 
114-6 

103-2 


In  view  of  these  results.  Strohmer  suggests  that  manuring 

with  a  mixture  of  denatured  salt  and  ammonium  sulphate 

I  might   prove   a   satisfactory   solution   of   the    problem  of 

'  replacing  sodium  nitrate  in  the  cultivation  of  the  sugar 

1  beet.— A.  S. 


XVI.— SUGAR,    STARCH,    GUM,    &C. 

Diffusion  process  ;    The  Hyron-Rak  in  the  campaign, 

1908— 9.     K.   Andrlik,   V.    8tanek   and   .J.    Urban.    Z., 
Zuckcrind,   Bijhm,.   1909,  33,  (illT— 07.'). 

The  authors   have   made  comparative   investigations   of 

the  working   of   the   Hyios-Rak   diffusion   process     (two 

batteries,  of  6  and  8  diffusers  respectively),  and  that  of  the 

ordinary  process.     Their  results  indicate  that  the  former 

process  can  be  worked  continuously  on  the  large  scale  and 

I  that  the  average  loss  of  sugar  is  not  greater  than  in  the 

,  ordinary  diffusion  process.     The  exhausted  slices  obtained 

I  by  the  Hyros-Rak  process  were  found  to  contain    about 

I  18  per  cent,  of  dry  substance,  whereas  those  obtained  by 

the  ordinary   process   contained   less   than   7   per     cent. 

The  diffusion  juices  obtained  by  the  Hyros-Rak    process 

,  possessed  practically  the  same  average  density  and  purity 

I  as  those  of  the  ordinary  diffusion  juice,  and  presented  no 

I  difficulty   in   the   subsequent   processes   of   manufacture. 

The  power  required  to   work   the   Hyros-Rak  process  is 

moderate,  and.  in  course  of  time,  further  improvement  in 

this  direction   will   certainly   be  effected.     A   battery  of 

(i  ditfusers  should  be  more  convenient  and  more  economical 

j  than  one  consisting  of  8  diffusers. — L.  E. 

Disaccharides  of  the  type  of  trehalose  ;  Synthesis  of  new . 

E.  Fischer  and  K.  Dclbriick.     Ber.,  1909,  42.  2770— 

2780. 

"If  a  dry,   ethereal   solution   of  /S-acetobroraoglucose    is 

'  shaken  with  dry  silver  carbonate,  and  a  small  quantity 

nf  water  is   gradually   added,    part   of   the   acetobromo- 

glucose    is    converted    into    a    tetraacetylglucose,    whilst 

another  part  is  converted  into    an    octacetyl    derivative 

of  a  disaccharidc.     Two  forms  of  the  octacetyl  derivative 

are  obtained  ;    one  of  these  is  crystalline  and  probably 

an  individual  substance,  whilst  the  other  is  amorphous 

1  and  probably  a  mixture.     Both  forms  are  easily  hydro- 

Myaed  by  barium  hydroxide;    the  disaccharidc  obtained 

:  from  the  crystalli.sed  octacetyl  derivative  has  practically 

no  reducing  action  on   Fehling's  solution,   but  is  easily 

hydrolysed    to    rf-glucose    on    warming    with   dilute   acid. 

Hence,  it  resembles   trehalose,  but  differs  from  this  sugar 

in  that   its   rotatory   power   is  [a]D'^°  = — 39-4°,  and  the 


Stachyone  ,-    Action   of   ferments  on  ,      .1,    Vintilesco. 

J.  Pharm.  Chim.,  1909,  30,  11)7—173. 

Tanbet  has  shown  that  stachyose,  Cj^Hj^Oji.  is  a  tetrose, 
completely  hydrolysed  by  dilute  mineral  acids  into  four 
monose  molecules:  namely,  one  each  of  Isevulose  and 
glucose,  and  two  of  galactose.  He  also  found  that  with 
such  ferments  as  yeast  invertin,  the  ferments  of 
Aspergillus,  emulsin,  and  diastase,  hydrolysis  is,  at  first, 
but  partial,  one  molecule  of  Isevulose  and  one  of  the  triose, 
manninotriose,  being  formed.  Ultimately,  this  triose  is 
slowly  hydrolysed  by  emulsin  and  by  Aspergillus  zymase  ; 
the  action  of  invertin  was  n-it  determined.  The  author 
tinds  that  with  invertin  the  hydrolysis  does  not  proceed 
further  than  the  conversion  of  stachyose  into  Isevulose 
and  manninotriose.  To  complete  the  hydrolysis  of  the 
latter  triose,  the  intervention  of  another  ferment  is 
necessary.  Such  a  zymase  occurs  in  the  complex  emulsin 
ferment  of  almonds.  Emulsin,  when  allowed  to  act  on 
the  hydrolysis  product  subsequent  to  the  action  of  invertin, 
effects  the  complete  hydrolysis  of  the  manninotriose 
molecule.  This  particular  ferment  of  almond  emulsin 
has  not  hitherto  been  indicated  and  has  now  been  named 
manninotriase.  It  is  also  obtained  by  cultivating  bakers" 
top-fermentation  yeast  in  a  solution  of  stachj'ose  ;  and  may 
be  isolated  by  precipitating  these  culture  liquids,  without 
previous  tiltration,  by  means  of  alcohol.  With  these  two 
ferments  it  is  therefore  possible  to  demonstrate  the  presence 
of  stachyose  in  vegetable  tisKues  by  tlie  biological  method 
of  Bourquelot.  The  acjueous  extract  is  first  subjected 
to  the  action  of  invertin,  and  subsequently  to  that  of 
emulsin  (or  manninotriase).  Observation  of  the  optical 
deviation  of  the  respective  hydrolysis  liquids  will  then 
furnish  evidence  of  the  presence  or  absence  of  stachyose. 

^I.'O.  B. 

Starch  ;    Direct   determination  of .   according  to  the 

process   of    G.    Banmert    and    H.    Bode.     (!.    Baumert. 
Z.  Unters.  Nahr.  u.  Genussm.,  1909,  17,  107. 

The  author  proposes  a  modification  of  the  above  process 
for  the  determination  of  actual  starch  in  potatoes,  and  it 
applies  in  the  case  of  all  starches  of  whatever  source. 
Three  grams  ol  the  most  finely  pulverised  substance, 
are  intimately  triturated  in  a  bcakcr-glass  with  2 — 5  c.c. 
of  water,  and  then,  with  stirring  and  cooling  in  a  current 
of  cold  water,  this  triturated  mixture  is  treated  with 
10  c.c.  of  hydrochloric  acid  of  sp.  gr.  1-19.  .After  the 
swollen  mass  has  at  length  become  liquefied,  which  requires 
at  most  ten  minutes,  an  excess  of  .sodium  hydroxide 
solution  of  20  per  cent,  stiength  is  gradually  added,  with 
continual    stirring    and    cooling.     The    content-s    of    the 
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beaker-glass  are  now  poured  and  rinsed  out  witli  water 
into  a  J-litrc  flask,  (illed  up  to  the  mark,  and  tin  ii  tilterod. 
Twenty-five  c.c.  of  the  tiltrate  after  addition  of  about 
1  grni.  of  fine  tlocoular  asbestos,  whilst  being  vigorously 
stirred,  are  now  jirecipitated  with  50 — (>0  c.c.  of  alcohol, 
and  as  soon  as  the  precipitate  has  completely  settled, 
it  is  collected  in  a  previously  ignited,  small  asbestos 
funnel  an<l  washed  with  alcohol  to  which  .'i  to  .">  c.c.  of 
dilute  hydrochloric  acid  have  been  added  (to  decompose 
the  sodium-starch  compound),  ami  then  further  washed 
with  SO  per  cent.,  afterwards  with  absolute  alcohol,  and 
finally  with  ether.  After  diving  the  funnel,  it  is  wcighetl, 
and  then  the  contents  are  ignited  in  a  current  of  oxygen, 
the  funnel  after  cooling  being  weighed  again.  The  loss  of 
weight  represents  the  starch. 

Sugar  cane  soili ;    Action  of  soluble  /ertUiaera  on  . 

C.  F.  Eckart.     5e«  under  XV. 

Sugar  beets  ;    Sodium   chloride   «*■   a   fertiliser  for  . 

F.  Strohmer,   H.    Briem,  and  D.   Kallada.     See  XV. 

Sugar  beets ;  New  proof  of  the  favourable  action  of  sodium 
chloride  in  the  cultivation  of .     H.  Briom.     iS'ee  XV. 


Molasses  ; 


Fermentation  of  Hawaiian  . 

and  N.   Ueerr.     See   XVII. 


S.  S.  Peck 


Oold  ;   Process  for  the  precipitation  of from  solutions, 

and  for  the  decolorisatioti  of  sugar  solutions,  etc.     H.  Hay 
and  B.  E.  Tennent.     See  X. 

P.iTESTS. 

[Stigar]  finely  divided  material;    Apparatus  for  drying 

.     R.   S.   Kent.    Brooklyn.   New   'S'ork.     U.S.   Pat. 

914.052,  March  2.  1909. 

The  princi]>al  feature  of  the  apparatus  is  a  conveyor 
movable  in  such  a  numner  as  to  pour  or  spill  finely-divided 
moist  material,  particularly  moist  granulated  sugar,  over 
an  edge  of  consitlerably  greater  length  than  the  straight 
edge  over  which  such  material  is  usually  delivered.  It  has 
been  found  in  regular  commercial  use  of  such  an  a])paratu8 
that  in  the  drying  of  granulated  sugar,  considerably  over 
25  per  cent,  of  the  time  heretofore  reiiuired  to  diy  such 
sugar  is  saved.  The  inclined  rotatory  drum  conveying 
the  material  to  be  dried  has  one  or  more  series  of  blades 
(or  flights)  projecting  from  and  lying  close  to  the  wall  of 
the  drum,  some  or  all  of  the  blades  having  irregular  spilling 
edges,  with  scoop-like  teeth,  of  considerably  greater 
length,  viewed  flatwise  of  the  blade,  than  a  straight  line 
connecting  its  terminal  i>oints.  Two  sets  of  blades  may 
be  arranged  at  diflferent  ])oints  in  the  length  of  the  drum, 
the  blades  of  one  set  being  inclined  with  respect  to 
those  of  the  other.  The  drum  is  mourUed  .so  as  to  turn 
about  an  a.xis  disposed  at  an  acute  angle  to  the  horizontal. 
There  are  also  means  for  passing  a  gaseous  drying  medium 
through  the  drum. — L.  J.  dk  W. 

Frothing  of  liquidji  [sugar  solutions]  during  manipulation  ; 

Process  for  preventing  the .     H.  Hamelle.     Fr.  Pat. 

399,855,  May  5,  1908. 

The  liquid  is  mixed  with  a non-saponifiai)le  lic|uid  lubricant. 
e.g.,  the  hydrocarbons  obtained  from  petroleum  or  coal-tar. 
These  bodies,  which  must  be  of  lower  specitic  gravity  than 
the  liquid  undergoing  treatment,  prevent  the  formation  of 
froth  without  contaminating  the  protluct.  In  order  to 
prevent  the  lubricant  leaving  the  apparatus  with  the  , 
product,  a  partition  or  weir  is  provided  near  the  jxjint 
where  the  di.scharge  ])ii)e  leaves  the  containing  ves.sel,  i 
this  weir  being  arranged  so  as  to  prevent  the  whole  of 
the  liquid  from  being  withdrawn.  The  layer  of  lubricant 
which  floats  on  the  surface  is  thus  retained  aiul  serves 
again  for  the  next  operation. — W.  H.  C.  j 

Starch  ;    Process  for  the  production  of  soluble  .     A. 

Paira  and   Die  Administration  der  .Minen  von   Buchs- 
weiler  .\ctienge,sellschaft,  .\lsace,  (lerinany.     Eng.  Pat.   ' 
9370,  April  20,  1909.  j 

Ix  this  process,  starch  is  rendered  soluble  by  treating  it, 
in  admixture  with  dilute  solutions  of  inorganic  or  organic 
acids,  with  air,  best  at  40° — 50^  C.     The  change  is  accelcr-    ] 


ated  by  adding,  either  before  or  during  the  injection  of  tl 
air,  catalytic  substances,  such  as  salts  of  cop|)er,  iro 
manganese,  nickel,  or  cobalt.  .According  to  the  duratii 
of  the  process,  the  degree  of  solubility  of  the  final  produ 
is  regulated.  If  hydroeliloric  acid  be  the  acid  cmplnyci 
a  3  per  cent,  solution  is  recommended.^ — T.  H.  P. 


XVII.— BREWING,    WINES,    SPIRITS,    &c. 

Malt  analysis  ;    JJiaslalic  catalysis  of  hydrogen  peroxid 

applied  to .      H.  van  I.jier.     .1.  Inst.  Bix'wing,  190! 

15,  553— 5(i9. 

In  determining  the  catalytic  activity  of  a  nuilt,  the  aulhi 

now  uses  li  grms.  of  the  Hnilyground  sample  and  25  c.i 

of  a  solution  containing  085  grm.  of  hydrogen  |K'roxi(l 

per   100  c.c.   (.se<'  this  .J.,    I90(),  550).  tlie   volume  of  gn 

evolved  in  1  minute  being  reduced  to  (P  ('.  and  T'K)  lun 

pressure  and  calculated  on  li  grms.  of  the  dry  malt.     Tbie 

separate  estimations  should  be  made  and  the  mean  of  tli 

three  taken,  although  in  no  case  do  the  ditleivnces  amoun 

to  as  much  as  those  frequently  met  with  in  determination 

of  diastatic  power.     With  the  exception  of  malts  very  poo 

in  calalase,  the  volume  of  oxygen  liberated,  although  i 

increases  with  the  amount  of  the  enzyme  present,  does  p. 

less   rapidly,    so    that    the    figures   obtained    for  ditJcriMi 

malts   are   not   proportional   to   their  catalytic   activities 

With  green  malt   kept  at  20 — 3.5°  C.  during  the  first  2- 

hours  of  kilning,  if  there  is  a  good  draught  the  increa» 

of   catalytic   activity,   calculated   on   the   dry   matter,  i 

insignificant ;    but  if  the  kiln  draws  badly,  and  the  tepii 

malt  consequently  retains  its  moisture  at  forcing  tempers 

tures,  there  is  a  considerable  increase,  sometimes  as  mml 

as    30    per   cent,    on    the    initial    figure,    of    the   catalylu 

activity  iluring  the  first  24  hours.     While  the  teni|>eratun 

is  rising  from  35'^  C.  to  the  final  heat,  the  catalytic  aetivit\ 

slowly  decreases  if  the  kiln  draws  well ;   but  if  the  draught 

is   bad  and  moisture  consequently  abundant,   there  is  h 

rapid  drop  in  catalytic  activity  as  soon  as  .50°  C  is  reachwl 

The  cntnlytic  activity  of  gro\ind  malt  is  afl^ccted  by  aciil- 

and  alkalis  in  a  manner  contrary  to  that  exliibited  by  tin 

diastatic  ])ower,  that  is,  it  increases  with  the  ininibor  <if 

hydroxyl  ions  pre.sei>t  in  the  solution  (if  hydrogen  |H'roxiif' 

the  maximum  being  reached  when  the  mixture  of  pep' 

and  malt  flour  is  nearly  neutral  to  phenolphthalein.   T 

when  the  25  c.c.  of  peroxide  .solution  contained  I    KM"' 

grm.-mol.  of  sodium  hydroxide,  a  malt  having  the  cai 

lytic  activity  38  gave  the  value  72  ;    further  addition  .; 

alkali   )iroduced   a  diminution   of   the  catalytic   activity 

\  weaker  base,  such  as  ammonia,  produces  a  less  changi-. 

Acids  of  varying  strength,  such  as  hydrochloric,  sulphurii' 

and  oxalic  acids,  diminish  the  catalytic  activity  by  amounts 

dependent  on  the  extents  to  which  they  are  ionised.    The 

retarding  action  of  the  chloroacetic  acids  increases  with 

the  amount  of  substituted  chlorine.      Olycocoll  acts  u  a 

very    weak    base,    asparagine   as   a    very    weak   acid,  and 

hydrolysiible  salts,  such  as  aluminium  chloride,  as   aoid.^. 

Tri-  and  di-))ola.ssium  jjhosphates  act  as  bases  an<l  mone- 

pota.ssium  phosphate  as  an  acid. — T.  H.  P. 

Enzymes;     Studies  on  .     II.  The  measurement  and 

influence  of  the  concentration  of  hydrogen  ions  in  rnzymr 
actions.  .'^.  P.  L.  Sorensen.  Comptcs  rend.  Lab.  da 
Carlsberg.  1909.  8.  1— 108. 

In  enzyme  actions  a  distinction  must   be  nuwie  betw' 
acidity  and  concentration  of  hydrogen  ions  :     it   is  oi 
the  latter  which  plays  a  part  in  enzyme  fissions.      'I 
concentration   of   hydrogen   ions   is   best  represented 
its  normality  factor  in  i>owcrs  of  10,  e.g.,   a   eentinomiai 
concentration  of    ions  would   be   10-*,  and  in    the  case 

of  any  solution  at  lO"*"  concentration  of  ions,  p^  i»  lernie<l 
the  ■'  exponent  "'  of  the  hydrogen  ions.  In  eniynio 
fissions  this  concentration  of  hydrogen  ions  plays  a  part 
similar  to  that  of  the  temperature,  and  curves  illustraline 
its  influence  may  be  plotted  with  the  quantity  of  sulwtanre 
hydrolyscd  in  a  unit  time  as  ordinates  and  tlie  uxponeats 
of  the  hydrogen  ion  concentrations  as  abscissie.  Such 
curves  are  very  similar  in  appearance  to  the  teinpcnitBn' 
curves.     For   measuring   thj   concentration   of   hydrogen 
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ions  in  any  .solution,  no  method  is  permissible  which 
involves  in  its  performance  a  change  of  this  concentration  ; 
ordinary  alkalimetrie  methods  cannot  be  used.  The 
author  has  employed  two  methods  :  an  electrical  method 
which  is  accurate  but  laborious,  and  acolorimetric  method 
which  is  less  accurate  but  very  simple.  The  electrical 
method  depends  on  the  measurement  of  the  E.M.F. 
of  a  cell  having  one  electrode  of  calomel  immersed  in  a 
.V/10  solution  of  potassium  chloride,  and  the  other 
ilcctrode  of  platinum  immersed  in  the  liquid  under 
1  xamination.  He  has  constructed  curves  showing  the 
exponents  of  hydrogen  ion  concentrations  equivalent 
to  any  observed  E.M.F.  without  calculation.  This 
method  serves  tor  the  standardisation  of  comparative 
■itandards  for  the  colorimctric  method,  which  depends 
m  the  use  of  a  number  of  suital)lo  indicators  which 
.liange  colour  within  definite  limits  of  hydrogen  ion 
concentration.  These  colotu's  are  compared  witli 
known  solutions  prepared  with  mixtures  of  primary 
and  secondary  phosphates  standardised  by  the  electrical 
method.  A  series  of  20  suitable  indicators  has  been 
investigated  by  the  author:  they  fall  into  5  groups 
according  to  the  limits  governing  their  turning  points, 
but  all  of  them  are  not  available  in  all  cases  :  some  of 
llic  ordinary  indicators,  e.g..  Ck>ngo  Ked  cannot  be  used 
:it  all  in  this  class  of  work.  A  study  of  the  action  of 
iiivertase  showed  that  the  concentration  of  hydrogen 
ions  most  favourable  to  its  inverting  action  on  sucrose 
is  practically  independent  of  the  origin  and  quantity 
lit  the  invertase  used  and  of  the  nature  of  the  acidifying 
agent     present.     Under    the     conditions     adopted,     the 

optimum  concentration  corresponds  to  •p^=  4-4 — 4-fi. 
These  e.xperiments  have  shown  the  necessity,  in  all  studies 
on  the  kinetics  of  the  reaction,  of  taking  into  account 
the  concentration  of  the  hydrogen  ions  :  neglect  of  this 
influence  accounts  for  the  discrepancies  between  the 
views  of  various  investigators  of  the  kinetics  of  inversion. 
The  oi)tinium  concentration  of  hydrogen  ions,  in  all 
the  enzyme  actions  .studied,  changes  with  the  duration 
of  the  action  and  the  temperature,  owing  to  the  spon- 
taneous decomposition  of  the  enzymes.  After  prolonged 
action  the  optimum  exponent  for  invertase  tends  towards 
the  alkaline  side.  In  the  case  of  catalase,  the  optimum 
concentration  of  hydrogen  ions  at  a  temperature  of  0°  t'. 
is  about  the  neutral  point,  but  after  prolonged  action  it 
tends  slightly  towards  the  acid  side.  In  digestions  by 
pepsin  at  a  temperature  of  37°  C.  the  optimum  con- 
centration of  hydrogen  ions  is  distinctly  dependent  on 
the  time  ;  for  short  durations  the  optimum  exponent  is 
slightly  less  than  2,  but  as  the  time  is  prolonged  it  moves 
towards  the  acid  side. — J.  F.  B. 


a-  uiitl  ji-Mtlhyl-d-glucosides  ;     The  splitting   of  6;/ 

enzymen.     H.     Bierry.     Comptes.     rend.,     1909,     149, 
314— 31fi. 

The  splitting  of  a-methyl-rf-glucoside  was  attributed  by 
Fischer  at  first  to  invertase,  but  later  he  regarded  maltase 
OS  the  active  enzyme.  The  question  however  arose 
whet  her  the  spUtting  of  this  gluco.side  is  actually  performed 
liy  maltase  or  by  some  other  enzyme  which  accompanies 
this  latter  in  the  yeast-preparations  employed.  This 
(|uestion  was  solved  when  enzymes  were  found  in  certain 
yeasts  and  in  the  blood  and  pancreatic  extracts  of  animals 
I  which  were  capable  of  hydrolysing  maltose  but  were 
inactive  towards  a-methyl-glucoside.  By  digesting  the 
narrow  intestine  of  the  dog  in  presence  of  antiseptics. 
the  author  has  obtained  an  extract  capable  of  hydro- 
lysing the  a-methyl-glucoside  at  a  temperature  of  38  C. 
For  this  enzyme  he  proposes  the  name  of  a-glucosidase, 
since  it  appears  to  be  different  from  maltase.  The  pan- 
creatic extracts  of  the  horse  and  dog  do  not  hydrolyse 
the  a-glucoside.  but  readily  hydrolyse  maltose.  The 
intestinal  extract  of  the  dog  has  only  a  very  slight  action 
on  tlie  /i-methyl-glucoside.  and  the  pancreatic  extracts 
are  also  without  action  upon  it.  The  gastro-intestiual 
juice  of  Helix  pomatia  hydrolyses  both  the  a-  and  the 
(S-methyl-glucosides,  but  the  ^-  compound  is  split  far 
more  readily  than  the  o.  The  same  juice  rapidly  hydro- 
lyses maltose  and  amygdalin. — J.  F.  B. 


Yeast ;  Invertase  of .     E  SalkowsH.     Zeits.  physiol. 

chem.,  1909,  61,  124—138. 
In  a  previous  communication  the  author  has  shown 
that  all  preparations  of  invertase  contained  variable 
proportions  of  yeast  gum,  yielding  mannose  on  hydrolysis, 
and  concluded  that  endeavours  to  prepare  the  ferment 
pure,  must  prove  fruitless  so  long  as  the  sole  criterion 
available  was  the  inverting  power  of  a  sample  (Zeits. 
physiol.  chem.,  31,  305).  The  present  research  is  directed 
to  determine  whether  the  yeast  gum  is  an  integral  part 
of  the  invertase  molecule,  or  an  accidental  contamination. 
Fresh  pres.sed  and  dried  yeasts  were  extracted  with  water 
near  the  freezing  point,  or  with  chloroform  water,  and 
the  filtrates  investigated.  In  all  eases  it  was  found  that, 
contrary  to  usual  acceptance,  notable  quantities  of 
invertase  were  dissolved  out  of  the  cells.  The  chloroform 
water  extracts  were  sometimes  obtained  free  from  gum, 
whence  it  is  concluded  that  the  gum  is  not  an  integral 
part  of  the  invertase  molecule.  Invertase  is  not  destroyed 
by  putrefactive  bacteria. — R.  L.  S. 

Beer  yeast  contaminated    with    kiclic   acid   bacteria ;   The 
influence    of    various    pasleurisinfi    tetnpe riiturcs    on   top 

fermentation    .     F.     Schonfeld    and     VV.    Rommel. 

Woch.  f.  Brau.,  1909,  26,  397—400. 

A  PURE  culture  of  yeast  "  A  "  from  the  Berlin  brewing 
school  collection  was  grown  in  wort  alone,  with  cultures 
of  various  lactic  acid  bacteria  isolated  from  Berhn 
"  Weissbier  '"  beer,  and  with  B.  ascendens,  an  acetic  acid 
bacterium.  Young,  actively  growing  cultures  and  beers  con- 
taining yeast  and  bacteria  in  suspension  were  pasteurised  at 
45 — fi5°  C.  The  results  show  that  the  yeast  alone  can 
withstand  heating  for  haU  an  hour  at  0.5°  C.  The  yeast 
is  sUghtly  restricted  in  growth  and  fermentative  power 
by  the  lactic  bacilli  but  is  otherwise  unaffected  ;  in  some 
instances,  contrary  to  the  statements  of  Henneberg, 
it  was  able  to  withstand  higher  temperatures  than  the 
bacilli.  In  all  cases  the  critical  temperature  has  been  the 
same  for  both  fermenting  power  and  vegetative  growth. 
Budding  yeast  cells  in  all  cases  were  able  to  withstand 
higher  temperatures  than  those  iircsent  in  month  old  beer. 
In  presence  of  B.  ascendens,  budding  yeast  cells  were 
destroyed  at  50°  C.  and  old  cells  at  45°  C. — R.  L.  S. 

Initial  heats  ;    Calculation  of  and  underletting  heats. 

i      G.  W.  Smallwood.     J.  Inst.  Brewing,  1909, 15,  540^49. 
In  view,   firstly,  of  the  difficulty  of  measuring  the  true 
initial  heat  of    a  mash  and,  secondly,  of  the  inaccuraey 

'  of  the  usual  formula  employed  for  calculating  such  heat, 
the  author  gives  the  following  expression  for  arriving 
at  the  striking  heat  to  be  employed  to  obtain  a  certain 

;  initial  heat:  [(A+BC)y+wxl/{A+B+w)  -  z=o,  where 
A=0-392,  B=0-0054,  C  is  the  percentage  of  moisture 
present  in  the  malt,  x  the  striking  heat,  y  the  temperature 
of  the  grist,  2  the  initial  heat  of  the  mash  and  w  the  amount 
of   liquor   mashed   per   quarter,   in   barrels.     Taking   the 

I    average  proportion  of  moisture  in  a  malt  as  3-4  per  cent., 

j  the  above  equation  simplifies  to  (0-41  y+wx)/{0-il  +  w) 
-  z=o,  an  extra  1  per  cent,  more  or  less  of  moisture  lowering 
or  raising  the  initial  heat  a  liitle  less  than    0-2  degree. 

J  For  the  calculation  of  either  the  amount  of  underletting 
liquor  at  a  certain  temperature,  or  the  temperature  of 
a  certain  amount,  to  be  used  to  raise  the  heat  of  the 
mash  to  a  definite  temperature,  the  author  gives  the 
formula:  [(A+B)z-j-a;!(;]/(A+B-f  w) -y=o,  where  A  is 
the   amount    of   liquor   mashed    ))er   quarter   in    barrels, 

1    B=0-41,  X  is  the  heat  of  the  underlet  liquor,  y  the  heat 

!  of  the  mash  after  underletting,  z  the  initial  heat  of  the 
mash,  and  w  the  amount  of  underlet  liquor  in  barrels. 
It  is  important  that  the  temperature  of  the  grist  be  taken 
into  account  as  heat  is  generated  during  milling  operations, 
especially  where  a  friction  mill  is  used  ;  further,  the  grists 
are,  as  a  ride,  at  a  lower  average  temperature  on  Mondaj' 
mornings  than  oji  other  days,  owing  to  the  longer  time 
of  standing.  The  heat  due  to  diastatic  action  does  not 
enter  into  the  equation  for  calculating  the  initial  heat  of 
a  mash,  the  result  obtained  being  the  mean  heat  of  the 
mash  at  the  time  of  actual  mixing.  Neither  docs  the 
formula  for  calculating  the  amount  or  temperature  of 
the  underlet  liquor  to  be  used  take  into  account  the  heat 
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generated  by  diastatic  action  between  the  times  of  mashing 
and  underletting  ;  in  practice,  tliis  amount  of  lieat  will 
probably  be  found  to  be  very  nearly  constant  and  could 
be  added  to  the  initial  heat.— T.  H.  P. 

Hr^whoune  ;    }'w<.t\hU  n-oiiomieit  in  thf-  .       (>.  Franeke 

Woeh.  fiir  Bran..    I'lO!).  26.  317. 

Sifting  oj  thf  ijriMl. — The  author  thinks  that  all  the 
ad\antages  offered  by  Kubessa's  and  other  processes, 
depending  on  the  grading  of  the  malt  grist,  may  be  gained 
by  simpler  means,  f.g.,  i>reliminary  mashing,  "  stands  " 
during  mashing  for  digesting  proteins,  steeping  witli  warm 
lime-water,  etc.  .\  simple  grist-mill,  with  long  heavy 
rolls,  giving  a  grist  comparatively  free  from  large  particles, 
is  more  nscfid  than  a  grading  machine. 

Thf  protein  (/itt^tioit.'— The  attitude  of  the  brewer 
towards  the  proteins  has  completely  changed  in  rciint 
years,  and  in.stead  of  desiring  to  avoid  them,  he  endea\'our8 
to  utilise  them  to  the  utmost.  Thus  the  short  high- 
temperatui-e  mashing  process  has  given  way  to  the  long 
low- temperature    methods. 

J/«-«/u«</  (iiiil  ilriirinij. — Malts  are  now  shorter  grown 
than  formerly,  and  it  is  necessary,  in  a  manner,  to  complete 
their  ntoditieation  in  the  mash  tun.  so  as  not  to  lose  extract. 
The  simi)le  mashing  proces.s  of  the  future  will  consist  of 
a  slow  mi.\ing  jiroci'ss  with  cold  preliminary  nmsh,  \  to 
1  hour  "  stand  "  at  .">()"  ('.  for  the  sake  of  the  protein, 
a  saccharitication  "  stand  "  at  ab(mt  70°  C,  decoction 
of  the  whole  mash,  finishing  off  at  7o"^  C  by  tni.xing  in 
the  cold  infusion  f(U'  completing  saccharitication.  and 
clarifying  through  a  mash  filter  at  7.")'  (1  The  Sehmitz 
method  of  clarification  is  destined  to  do  good  service 
in   the  future. 

Omission  oj  thf  imiUng  of  the  wort. — Many  of  the  objects 
with  which  the  boiling  of  the  wort  is  effected  are  probably 
superJiuous  mider  modern  conditions.  Kor  instance. 
it  is  not  now  necessary  for  sterilisation  and  caramelisation. 
As  regards  the  coagulation  of  proteins,  extraction  of 
hops  and  claritication.  these  may  be  effected  by  the 
decoction  of  the  entire  mash  if  the  finely  ground  hops 
be  added  to  the  mash  tun.  In  this  way  the  consumption 
of  hops  may  be  reduced  by  2.")  per  cent.,  because  there 
is  less  loss  of  volatile  matters  owing  to  the  shorter  time  of 
boiling,  ami  the  hoj)s  are  fidly  sparged  with  the  grains. 
It  is  desirable,  however,  in  order  to  avoid  gluten  turbidity, 
to  chill  the  wort  to  0°  C.  before  pitching,  and  then  to 
warn  it  up  again  to  the  pitching  temperature. — .J.  F.  B. 

Alcoholic    fermentation  ;    Inhibitive    influence    of    certain 

acids    on    .     M.    Kosenblatt    and    M.    Rozenband. 

Comptes  rend..    I!«i<l.   149.  309—312. 

In  studying  the  inhiliitive  action  of  various  acids  o  i 
alcoholic  fermentations  the  atithors  have  established  that 
for  every  acid  there  is  a  certain  minimum  eonceniration 
below  which  no  effect  at  all  is  produced.  They  have  deter- 
mined this  limit  in  each  ease,  as  well  as  the  concentration 
which  is  retpiired  to  inliibit  entirely  all  fermentative  action. 
These  two  limits  liear  no  relation  to  each  other.  Results 
are  tabulated  for  a  large  niuubcr  of  mineral  and  organic 
acids,  the  exjieriments  being  elfecteil  with  ])res9ed  top- 
fermentation  beer  yeast  in  sucrose  solutions,  and  eon- 
trolled  by  lilank  fermentations  without  acid.  The  most 
powerfidly  inhibitive  acid  was  found  to  be  dichloraeetic 
acid  which  completely  stops  fermentation  at  a  concen- 
tration of  .V  '100  ;  then  follow  benzoic  and  salicylic  acids 
which  inhibit  fermentation  at  .V /(iO  strength.  Sulphuric 
aeid  only  completely  stops  fermentation  at  tlie  com- 
paratively high  concentration  of  !I-S  grms.  per  litre,  or 
4V /o.  but  it  begins  to  retard  it  at  as  low  a  concentration  as 
A'/4000.  Several  acids  are  inca))able  of  bringing  about 
a  complete  iidiibition  of  fcrmentatioit.  even  in  the  form 
of  saturated  solutions,  such  acids  are  /<-hydroxyhenzoic, 
tartaric,  succinic,  boric  and  arsenious  acids,  but  the 
saturated  solutions  of  nuist  of  these  arc  not  very  concen- 
trated. Of  the  ordinary  organic  acids  which  may  be 
present  in  fermenting  lii|uids,  acetic  aeid  stops  fermen- 
tation at  .V/2  and  begins  to  have  an  ellect  at  A' /UK); 
for  the  other  acids  the  corresponding  limits  are  :  lactic. 
2A'  and  .V/200;  isobutvric,  3iV  and  .V/!(K);  propionic 
4.V  and  A72OO  :  H-butyric.  5A'  and  A72OO  ;  citric.  .V/l 
and  A'/fifi-     It  is  somewhat  surprising  that  the  farmenta- 


tive  action  of  beer  yeast  should  resist  the  presence  of  such 
comparatively  large  |)roportions  of  acids,  when  the  extreme 
sensitiveness  of  many  enzymes  to  the  presence  of  more 
traces  of  acid  is  considered.  This  resistance  is  ]>rohably 
due  to  the  fact  that  the  fermentation  of  sugar  is  endo- 
eellular.  and  the  membrane  of  the  yeast  cell  is  probably 
only  slightly  ]permealile  to  acids,  thus  protecting  the 
internal  enzymes  from  their  toxic  action. — J.  F.  B. 

Report  of  the  Principu}  Chemist  of  the  Government  Labum. 
tory  upon  the  irork  of  the  Lnltoratury,  for  Iht  ytar  t  tidtd 
'i\«l  March.  1(H»!I.  With  ap|a'ndices.  Wyman  and 
Sons.  Ltd..  Fetter  Lane.  E.C.  and  32.  .Abingdon 
Slieet.  Westminster.  S.W..  or  K.  I'onsonbv.  111), 
(irafton  Street,  Dublin.      H.'O'J.      Price  3d.      [T.R.] 

The  total  number  of  analyses  made  in  the  two  branches 
of  the  (iovernment  laboratory  during  HK)8  9,  was 
17f>.U22.  against  I!)1.(I34  in  the  juevioua  12  months — 
a  decrease  of  II.  112.  This,  however,  does  not  include  all 
the  analyses  |ierformed.  as  a  large  number  of  samples  are 
tested  at  the  IH  stations  maintained  at  the  out]iostt, 
and  if  this  work  is  included  the  total  number  of  exainiiik- 
tions  is  brought  u|)  to  32!l.l>4!t. 

Arsenic  in  beer.  i(r.  —  Of  the  ,").'>!l  samples  of  beer.  wort, 
and  materials  used  by  brewers.  30  were  found  to  contain 
arsenic  in  excess  of  the  limits  laid  down  by  the  Royal 
("omniission  on  .Arsenical  Poisoning — fiz.,  the  equivalent 
of  one-hundredth  of  a  grain  of  arsenious  oxide  per  pound 
in  the  case  of  solids,  or.  per  gallon  in  the  ease  of  liijuids 
Of  114  samples  of  malt  examined,  only  one  exceeded  the 
limit,  the  amount  found,  being  one  twenty-fifth  of  a  grain 
per  potnid.  In  27H  samples  of  glucost".  invert  sugar, 
caramel.  &c..  none  exceeded  the  limit;  the  greatest 
amount  found  was  }ths  grain  per  gallon — this  being  in  a 
yeast  food. 

The  quantities  of  methylated  spirits  made  during  the 
years  ended  March  31  si.  Um.  lilOS  ar.d  1!I0!1.  were:— 


1909.             1908. 

1 

190T. 

Bulk 
gallons. 

Bulk 
gallons. 

Bulk 
galloiu. 

OrdiiKiry       anil        im)ui>trial 

im'thylnU-tl  spirit  fur  inaitu- 

fiu'turiiin  purposes    

MiiuTjilised  niethylatt-d  spirit. 
mainly  (or  domestic  use    . 

1 

2,542,910      2,689,500 
l.H38,190  I  1.583,900 

2,44S,«e'> 
1,590,000 

Total    

4,171,100     4,173,400  !  4,035,«00 

Thus  whilst  there  has  been  a  decrease  in  the  industrial 
or  manufacturing  sjiirit  of  40.590  gallons  comjiared  with 
I90S.  there  has  been  an  increase  of  nearly  the  .-ame 
quantity  in  the  mineralised  methylated  spirit  used  nuiinly 
for  doniestif  ipurjioses.  The  netdccrea.se  is.  thcrcfoiv.  only 
2.300  gallons.  'I'he  decrease  in  the  numufacturing  spirit 
is  probably  partly  due  to  the  general  trade  depression 
that  ha.s  affected  all  manufaeturiiig  o|)erations  during 
the  past  year.  The  jjrice  of  alcohol  used  in  iriaking 
methylated  spirit  has  been  twice  increasiHl  dunng 
the  year,  and  now  stands  at  a  higher  figure  than  {or 
many  years.  The  distillers  alleged  that,  as  the  pnecs  of 
the  materials  and  fuel  u^cd  by  them  had  all  iiureafed, 
they  had  no  option  but  to  increa-^e  the  price  of  the  alcohol. 
The  prices  of  the  methylated  spnit  hail,  of  cours<>.  to  be 
correspondingly  increased.  But.  all  hough  ihe  incn-oMd 
prices  are  a  serious  disadvantage  to  mainifaeturers  using 
industrial  alcohol,  it  is  pointed  out  that  Ihe  rise  in  prioen 
of  alcohol  has  been  greater  in  tlernumy  and  other 
t'onlinental  coinitries  than  in  the  I'nitcd  Kingdom.  As 
mentioned  in  former  reports,  the  (piantity  of  industrial 
melhylalcil  spirit  issued  to  nianufailurei's  docs  not  fully 
represent  the  ipiantity  of  such  spirit  actually  used  in 
manufacturing  o|Krations.  In  many  cases  this  h|iiril 
is  only  used  as  a  temporary  solvent  for  one  or  more  of  lite 
substances  employed  in  Ihe  manufacturing  o|x>rationa, 
or  for  crystallising  and  purifying  purposes.  In  such  eoaea 
the  Commissioners  of  In'and  Revenue  )K'rmit  Ihe  spirit 
so  used   to  1h"   recovered   by  distillation,  and  spirit  thu« 
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nivered  is  used  again  in  similar  oijerations,  so  that  the 

ii.intitv  of  fresh  industrial  methylated  spirit  boiight  by 

manufacturer  represents  the  waste  or  less  only,  and  not 

1.-  ijuantity  of  spirit  employed  in  his  operations.      The 

(•ater  efficiency  in  the  recovery  )ilant  in  recent  years  thus 

irds  to  somewhat  mask  the  actual  increase   which  has 

lurred   in   the   use   of   methylated   spirit   for  industrial 

iiijioses.     During  the  year  ended  March  31st  last.  55.5 

|i[ilications  connected  with  the  use  of  methylated  .spirit 

ave  been  referred  to  this  de|)artment,   making  a  total 

[  l.HOl  since  the  introduction  of  industrial  methylated 

lirit    in   October.    190(i.        From    this,    it    is    concluded 

lat   the    advantages     of     the     new    industrial     methyl- 

ited  spirit   are  fully  appreciated    by  manufacturers,  and 

lat    the     new    regulations    with     reference    to    its    use 

ippear  to  be  generally  accepted  as  satisfactory  by  manu- 

jvctnrers  who  u.se  the  spirit. 

I  For  the  preparation  of  mineralised  methylated  spirit. 
jOt  samples  of  mineral  naphtha  representing  (i.201  gallons 
.•ere  examined,  and  202  samijles  representing  0.178  gallons 
I'ere  approved,  two  samples  representing  23  gallons  being 
ejected  as  unsuitable.  Eighty-.seven  samples  of  "  petro- 
luim  ether,"  representing  2.8<)6  gallons,  were  examined, 
,  jad  all,  except  one  sample  representing  37  gallons,  were 
Imnd  suitable  tor  mixing  with  industrial  methylated 
iilrits  used  in  certain  manufactiiring  operations  where  an 
dditional  safeguard  is  required,  'fhe  use  of  ))ure  duty- 
r'ee  spirit  (undenatured  ethyl  and  methyl  alcohols) 
(i  the  science  laboratories  of  universities,  colleges.  &c.. 
Igain  shows  an  increase  compared  with  previous  years, 
i'he  quantity  issued  to  these  institutions  during  the  year 
Inded  March  31st  last  was  4.815  proof  gallons,  against 
',323  in  1908  and  4,017  in  1907.  As  in  the  case  of 
iidustiial  methylated  spirit,  there  has  been  a  decrease 
'\  the  quantity  of  specially  denatured  alcohol  used  for 
lanufacturing  purposes.  In  the  year  ended  March  31st 
1^1  only  439,038  proof  gallons  were  issued  to  manu- 
irturers  as  compared  with  473,509  proof  gallons  in  1908. 
he  quantity  i.ssued  is  greater  than  in  1907,  when  only 
.(1,898  proof  gallons  were  issued.  Practically  the  whole 
,f  the  alcohol  used  for  manufacturing  piuposes.  except 
[0,940  gallons  of  methylic  alcohol  which  is  not  made  in 
jliis  country,  was  of  British  manufacture. 
I  The  total  quantity  of  duty-free  spirit  expressed  in  proof 
aliens  used  for  all  purposes,  domestic  and  manufacturing, 
uring  the  years  ended  March  31st,  1909,  1908,  and  1907, 
raa  as  follows  : — 


I 


1908. 


Proof 
gallons. 


Proof 
gallons. 


1907. 


Proof 
gallons. 


n    mineralised     methylated 

spu-it  for  domestic  use  .  .  . 

2,395,306 

2,339,782 

2,338,000 

11  industrial  methylated  spirit 

fur  manufacturinp 

3,884,739 

4.115.593 

3,717,000 

11  spirit  otherwise  denatured 

—maaiifacturiniz    

439,038 

473,509 

432,000 

Jsed  in  universities,  colleges, 

&c 

4,815 

4,323 

4,000 

Total   

8,723,898 

6,933,207 

6,491,000 

The  total  quantity  of  foreign  spirit  used  for  manufac- 
luring  purposes  during  the  year  ended  March  31st,  1909, 
Ip.cluding  pure  absolute  alcohol  and  methyl  alcohol 
'21,185   proof   gallons),    was    equivalent    to    24.701)    proof 

lallons,  or  about   15,000  bulk  gallons. 
(   For  the  purpose  of  controlling  the  use  of  methylated 
Ipirit  a  great  many  samples  have  been  examined.     Two 

nstances  of  methylated  spirit  being  used  illegally  in  making 

•  nedicinal  prejiarations  were  discovered,  the  offenders 
iieing  sub.sequently   pro.secutcd   and   fined.      Six   ca.ses   of 

•  inlicensed  sale  of  methylated  spirit  were  Jilso  de.ilt  with. 
Several  cases  were  found  where  methylated  spirit  was 
j'leing  used  for  purjioses  which  were  not  in  themselves 
Jlegal,  but  for  which  the  requisite  authorisation  had  not 
jieen  obtained.  In  these  instances  the  traders  were 
(■autioned  against  a  repetition  of  the  irregularity.  Afany 
'raders  are  authorised  to  use  industrial  alcohol  in  making 
ipecial      articles.      Fifty-nine     samples      of      industrial 


alcohol  have  been  analysed  in  the  eight  months  which 
have  elapsed  since  the  order  was  issued.  No  cause 
for  complaint  was  found  in  resjiect  of  52  of  these  samjiJes. 
The  remaining  seven,  however,  were  not  in  accordance 
with  the  requirements,  and  the  traders  were  cautioncil 
airainst  further  disregard  of  the  restrictions  imposed. 
Nevertheless,  the  result  is  not  unsatisfactory,  as  the 
irregularities  in  question  were  hardly  in  any  ca.se  suggestive 
of  intentional  fraud,  but  rather  of  carelessness  or  an 
inijierfect  sense  of  I'esponsibility. 

.■\  retui'n  of  the  quantities  of  industrial  nicthyl.'itcd 
spirit  used  in  manufacturing  operations  and  for  other 
pijrpo.ses  in  the  I'nited  Kingdom  during  the  j'ears  ended 
March  31st.  1908  and  1!'09.  is  given.  The  manufacturing 
operations  enumerated  are  : — 


Nature  of  Manufacturing  Operations 

or  other  purposes  for  which  the 
Industrial  Metliylated  Spirit  was  used. 


Quantity  used. 


1909.  1908. 

Gallons.       GallonB. 


Manufacture  of  Finish  for  sale 

V'arnishes,   polishes,  and 

lacquers  for  sale    .... 

.,  Stains,    paints,    enamels, 

ifec,  for  sale 

,,  Varnislies,  finish,  stains, 
lacquers,  itc.  and 
spirit  used  for  polish- 
ing purposes  in  manu- 
facturers' own  work- 
shops     

Felt  hats 

Celluloid,    xylonite,   and 

similar  substances  . . . 

Oil-clotlis,  leather-cloths, 

pegamoid,  and  similar 

substances  

Linoleum     and     similar 

substances 

„  Smokeless  powders,  ful- 
minates, and  other  ex- 
plosives     

Soap  

Electric    lamp   filaments 

f^lectric  cables 

„  1  ncandescent  gas  mantles 

Ether 

„  Chloroform    

,,  Kthyl        chloride       and 

bromide  

„  Solid   medicinal  extracts 

„  Alkaloids       and         flue 

chemicals     

,,  Embrocations,  liniments, 

and  lotions     

,,  Surgical  dressings    

,,  Capsules  and  other  medi- 
cinal appliances 

,,  Hair  washes 

,,  Cattle  medicines    

,,  Plant  washes,  insecticides, 

and  sheep  dips 

.,  Aniline  and  other  dyes.  . 

,,  Fireworks   and    matches 

,,  Photographic  plates  and 

papers,       and      other 

photographic  purposes 

,,  Steel  pens  

„  Silk,  crape,  and  embroi- 
dery    

„  Artificial  flowers,  *c.  . . 

„  Rubber 

„  Artificial  silk    

Ships'    compasses,    spirit 

levels,  d'C 

Inks   

For  dyeing    and    cleaning    operations    in 

laundries  and  dye  works 

.,    Calico  printing  

..    Preservation  of  specimens  in  museums 

and  hospitals    

,,    Educational   and   scientific   purposes 

in  colleges  and  schools 

..    Analytical  and  scientific  purposes  in 
the  laborjitories  of  analysts,  works 

chemists,  ,V'c 

,,    Use    in   hospitals,    jisylums,    ami   in- 
firmaries  

,,    Klectrotyping  and  printing 

,,    Various  niisccllancous  manufactures, 

including  ceiiient.s.  disinti'itants,  .Vc. 

..    Admiralty  dock,\'arils  and  War  Ortice, 

arsenals  and  workshops,  chiefly  for 

varnishes  and  polishes 

Total  quan'ity  used 


336,135 

858,278 
fi6,184 


253,889 
120,64.! 


28,554 


320 


19,702 
140,9(14 

14,688 
3,511 

18,060 
160,294 

11,808 

932 
23.224 


30,717 
9,095 

1,232 

10,583 

1,677 

9,617 
2,988 
5,716 


39,418 
3,251 

8,397 
3,867 
1.990 


620 
2,002 


47,319 
4.495 


8,737 
4,951 


36,718 
1,542 


18,832 


2^476,580 


363,074 

886,485 
49,203 


257.100 
116,590 


200,944 
536 


18,596 
138,399 

15,291 
4,937 

16,K8S 
166,460 

19,941 

835 
21,261 


30,006 
5,311 

2,270 
6,444 

1,857 

8,431 
4,270 
4,480 


37,423 
2,324 

6,595 
2,630 
3,327 


695 
2,094 


42,889 
5.479 


8,442 
4,968 


40,593 
1,381 


15,293 


2,567,090 
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Wine;    Action  of  ultra-violet  rayg  on  the  acetic  fermen- 
tation  of .     V.  Hrini  and  .1.  .Sfhnit/.UM-.     Coinptes 

rend..  IIKJO,  149.  ;!12     .iU. 

The  ultra-violet  rays  arrest  the  acetic  fermentation  of 
wine.  The  rays  eni)jloyed  were  obtained  from  a  niereury 
lamp  of  quartz,  and  the  wino  was  exposed  in  a  tlat  dish  at 
a  distance  of  ahoul  l.">  em.  below  the  lani]>.  Volumes  of 
liijuid  ran^in^'  from  ol)  to  iOII  e.c.  were  e.xposed.  in  layers 
ranging  fr(»m  1  to  t  cm.  in  thii-kness.  The  fermentation 
was  studieil  in  the  case  of  a  sour,  red  Algerian  wine,  the 
t|uantity  of  acetic  acid  already  present  being  known. 
.-Xftt-r  exj)osure  to  the  rays  foi-  periods  of  5 — 30  niinutcs, 
the  samples  were  replaced  in  the  incubator  and  the  further 
production  of  acetic  acid  was  determined  after  3—  !)  days. 
.■\n  e.xposme  of  30  minutes'  duration  under  the  above 
conditions  eomplctdy  arrests  the  acetilieation.  \  shorter 
exposure  prtuluccs  a  retardation.  The  apj)earance  ot  the 
wine  after  3(1  minutes'  exposure  is  similar  to  that  i)ro- 
ducefl  l»y  the  addition  of  a  feu  tlrops  of  hydrogen  pcroxitie  ; 
after  a  few  days  a  slight  |)rccipilate  of  a  dark  colour  is 
formed  and  the  wine  is  slightly  decolorised  and  its  shade 
changed.  The  presence  of  ail'  is  ess<'ntial  for  this  action 
of  111!'  ultra-viivlet  rays,  hut  their  action  is  not  due 
til  the  pr'oduction  of  ozone  in  the  aii".  The  active 
ravs  ai'c  those  at  the  extreme  end  of  the  spectruni.  having 
a  wave-length   below  3021. — I.  V.  B. 

Molasseii ;    Fermeittation  of  Hawmian  .     S.  y.   Peck 

and  N.   Ueerr.     Hawaiian  Sugar  Planters  Assoc.,  Bull. 
No.  28,  Dept.  of  Agriculture  and  Chemi.stry,  1 — 54. 

The  work  described  in  the  bulletin  was  carried  out  with 
the  object  of  learning  to  what  extent,  and  with  what 
])rotit  to  the  Hawaiian  islands,  the  waste  m<tlasscs  of  the 
mills  could  contril)utc  to  the  alcohol  sii])ply  of  the  L'nitcd 
States,  .since,  by  the  passing  of  the  Denaturing  -■^ct  of  June, 
11(01),  Congress  has  made  possible  the  use  of  alcohol  in  the 
arts  and  manufactures,  and  in  the  |)roduction  of  light  and 
j)owcr.  In  25  Hawaiian  molasses,  the  average  content 
of  sugai's  from  the  crop  of  IllUS  was  51-08  per  cent.  Of 
these  sugars.  S3  )ter  tent,  can  be  converted  by  fermentation 
into  alcohol.  An  unfermentable  body,  which  has  the  same 
reducing  power  on  copper  solutions  as  glucose,  is  present 
to  the  extent  of  ()13  per  cent,  of  the  sugars,  or  3-17  per 
cent,  of  the  molasses.  The  United  States  revenue  regu- 
lations governing  molasses  distilleries,  are  ba.scd  on  an  esti- 
mated yield  of  from  80  to  0.5  per  cent,  of  jiroof  sjiirit  from 
the  molas.ses.  The  yields  in  proof  spirit  of  Hawaiian 
molasses,  vary  from  02  to  !)3  per  ce!it.,  the  average  being 
77  per  cent.  .\  modification  of  the  regulations  would  be 
necessary  before  a  molasses-d'stilling  enterjirise  could  be 
I)rotitably  installed  in  the  islands.  Molasses  contains  a 
sufficiency  of  nutrients  for  the  development  and  action  of 
yeast.  Mineral  stinudants  give  no  apparent  increase  in 
the  yield.  Molasses  contains  no  non-sugars  wliich  have 
a  deleterious  action  on  the  fermentation.  Aeration 
shortens  the  time  of  fermentation,  without  any  increase 
in  the  yield  of  alcohol.  Attenuation  is  iu)t  as  great  in 
molasses  of  Hawaii,  as  in  those  of  most  countries  where 
molasses  is  fermented,  on  account  of  the  smaller  quantities 
of  sugars  therein.  Fermentation  under  pure  culture 
increased  the  yield  in  alcohol  22  per  cent,  over  that  when 
working  under  the  usual  factory  conditions  with 
adventitious  fernu-ntation.  The  Ices  or  residue  from 
fermentation  gives  a  fertili.ser  containing  potash,  nitrogen, 
and  a  small  quantity  of  phosphoric  acid.  Molasses  as  a 
source  of  alcohol  and  fertiliser  has  a  value  of  about  8-3 
cents  per  gallon,  exclusive  of  freight  and  interest.  Of  the 
yeasts  from  various  countries  where  molasses  is  fermented, 
most  are  budding  yeasts  of  the  type  Sarrharomyeca 
vurdirmdimi :  that  from  Peru  is.  however,  a  lission  yeast. 
Most  of  the  yeasts  worked  well  in  sugar  concentrations 
up  to  14U  grm.s.  ])er  100  c.c,  the  fermented  wash  contain- 
ing up  to  7-85  per  cent,  of  alcohol  by  volume.  A  ilonilia 
was  isolated  from  the  yeast  from  Xatal.  which  gives  an 
aroma  n'sembling  that  of  the  best  .lamaiea  rum.  This 
was  grown  in  pure  culture  in  mola.sses  wort  ;  there  were 
formed  7558  parts  of  esters  as  ethyl  ocetate  per  KIO.OOO 
of  alcohol;  at  the  same  time  a  pure  culture  of  yeast  gave 
only  18  ix-r  100,000.     The  esters  were  shown  to  consist 


chiefly  of  ethyl  acetate  and  butyratc.  It  is  suggested  th 
to  this  Monilia,  or  to  some  closely  allied  form,  is  due  x 
peeuhar  fruity  odour  of  high-class  rums. — L.  J.  de  \V. 

Whiiky  ;    Fimil  Iteporl  of  the  Hoyiil  Conimiseion  on 

Blue-book  (Cd.  4700).   1900. 
The  present  report  deals  with  certain  reservations  whii 
were    made   in   an   interim    report    issued   in   June.   I'Ji 
(this  J.,  lilOS.  825):    the  maltei-s  thus  reserved  indudi 
the  advisaliility   or  otherwise   of   attaching  special  sigi 
lieance     to     partic\dar    designations,     such     as    "  Scolc 
whisky."   "  Irish    whisky,  "    "  grain   whisky."   and  "  ma 
whisky  "  ;     of   placing  restrictions   upon  the   use  of  su( 
designations   as  trade  descriptions,   or   of   ntpiiring  sui 
designations  to   be  used   in   connection   with   the  sale  i 
whisky.     The  reiwrt  also  states  the  grounds  upon  whic 
the  ('ommis.sioners  arrived  at  the  conclusions  set  out  i 
their  interim  report,  and  deals  with  subjeits  which  the 
have   inquiri'd   into  other  than   whisky.      .\   short  histor 
is    given    of    the    term    "  whisky   "    and    the    question   i 
processes  is  dealt   with  at  some  length.      During  the  In- 
eight    years,    practically    lu)    materials    other    than    nin 
and  unnuklted  grain  have  been  used  in  either  pot  r>r  |)at«i] 
stills    in    Scotland,    and    no    other    materials    have    bee 
used  to  any  great  extent  in  pot  or  patent  stills  in  IreUii 
during    the    livst    50    yeui-s,    and    the    ConimissionetK  «■ 
no  reason  for  excluding  the   use  of   nufcize,  which  is  not 
very  extensively    used    in    the    patent    still    jntn-ess.     Hi 
conclusions  of  the  t'ommissionei-s  as  to  the   ])roeesiics  u 
distill.'ktion   may   be  summarised   as  follows  : — The  atiin 
which  is  ]>roduced  and  sold  to  the  ))ublie  in  the  I'nitn 
Kingdom  at  the  present  time  under  the  nnmc  of  whiaky 
is  distilled  in   various  kinds  of  apjiuratus   which  may  !» 
!)roadly   classiiied   jus   pot   and    ]>at<-nt    stills.     The  fori 
are    used    in    the    nuimifacture    tti    whiskies    with    «]■ 
and   pronounced  characteristics  in  the   matter  of  flii\.  . 
and   taste.     They    vary   inter  ae,   tho.se   used   in   IreUiu 
for    the    distillation    of    fermented    wort,    derived    froii 
malt   and   unnialted   barley,   rye,  and  oats,  dillering,  foi 
example,  in  some  resjx'cts,  from  those  u.scd  in  .Seotlant 
for    the    distillation    of     fermented    worts    derived    froit 
various   cereals,    iirimijially    nuvize.    with    the   addition  u' 
a.   proportion   of    malt.     The    patent   .still   is  adapted  foi 
the     economical     production     from     such     materials    ul 
whiskies  which    in    general  have  less  of  the  |ironounc«l 
characteristics     above     referred     to.     In     the     distillini 
season  1000-7  there  were  in  England  8.  in  Scotland  \f*> 
and     in     Ii-eland     27    distilleries    actually    working.     Ii 
Kngland   3  of  these  ilistiUeries  were  using  both   ]iot  anil 
patent    stills,    and    5    jiatent     stills    only.      In    .Scotlanil 
137  were  using  pot  stills  only,  10  were  using  |>atent  still' 
only,  and  3  wen^   using  both   pot   and   jiatent  stdls.     Ii 
Ireland  18  were  using  pot  stills  only,  2  were  using  jxi' 
stills  only,  and  7  were  using  both  jiot  and  |>atent  c' 
But    the   patent  .still  distilleries  ait>  of  so   much  gn 
productive  capacity  than  tho.-ie  using  the  j>ot  still, 
in  the  year   1007,  22,0(K».000  jiroof  gals,   of  spirits   . 
produced    from    patent    still    ilistilleries    in    Scotland 
Ireland    against    14,000,000    proof    gals,    produced    fi 
pot  stills.     Thus,  nearly  two-thirds  of  the  potable  spini- 
produced   at    the   ]iresent    time   in   Scotland   and   Irelaml 
are  distilled  in   ]>atent   stills.     The  evidence  shows  thiii 
such  spirits  have  been  fre<iuently  described  a-s  "  whisky 
by  distillers  and  traders  since  the  jiatent  still  came  :■ ' 
luse,  and    that     for   nuinv  years  a  set  (ion  of  the   pii 
particidarly  in  jiarts  of  Scotland  and  Ireland,  htt.s  rci    . 
nisod    patent-still    spirit,    without    admixture,    under   thr 
name  of  "  whisky."  and  has  p<ircha.scd  it  as  whisky,  i" 
attempt  being  miwle  by  the  distillers  or  vendors  to  con 
the  method  of  distillation.     Moreover,  spirit  jiroduci 
the    patent    still    has    long    l>cen    employed    for    blenun'L 
with   or  diluting  whiskies  of  ililTcrent   character  distdUil 
in    dilfcivnt    forms    of    still.     This    has    been    by    far   it^ 
greatest   use,   and  most   of   the  whisky  now   sold   in  thi' 
United    Kingdom    contains    in    greater    or    less    degrc" 
spirit  which  has  been  obtained  by  patent  still  ilistillai 
Again,  a|uirt  from  the  fad   that   jsit  stills  ditfer  so  n 
that  u  coinpreheusive   legal  ileliuition   would   be  difln m 
to  frame   without   either  exiluding  certain   ly|i«'S  of  stil 
which    are    now    commonly    recognised   as    pot   stills,   "' 
including  other   ty|>os   which   are   not  now   looked  upon 
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a<t  legitimate  variations  of  the  pot  still,  there  are  strong 
objections  to  hampering  the  development  of  an  industry 
l)V  stereotyping  particular  forms  of  apparatus.     Finally, 
no  evidence  has  been  brought  forward  to  show  that  the 
form  o£   still  has   any   necessary   relation   to   the   whole- 
someaess  of  the  spirit  produced.     For  these  reasons  the 
( 'ommissioners   are   unable   to   recommend   that   the   use 
(if   the   word    "  whisky "    should    be    restricted    to    spirit 
manufactured    by   the    pot   still    process.     Their   general 
cimcIiHion,  therefore,  on  this  part  of  the  inquiry  is  that 
■  whisliy  "  is  a  spirit  obtained  by  distillation  from  a  fer- 
mented mash  ot  cereal  grains  saccharified  by  the  diastase  of 
'  malt ;   that  "  Scotch  whisky  "  is  whisky  as  above  defined. 
!  distilled  in  Scotland  ;   and  that  '"  Irish  whisky  "  is  whisky 
i  as   above    defined,    distilled    in    Ireland.     They    do    not 
1  think  it  desirable  to  require  that  declarations  should  be 
'  made  a.s   to   the   materials,   processes   of   manufacture   or 
preiiaration,   or  age  of   Scotch   whisky,  Irish   whisky,  or 
any  spirit  to  which  the  term  "  whisky  "  may  be  applied 
I  as  a  trade  description  ;     nor  can  they  recommend  com- 
I  pulsory  labelling  as  a  means  of  jirotecting  the  consumer. 
!  The  report  proceeds   to  deal  with   brandy,  describes  the 
composition   of    British,    Hamburg,    and    other  brandies. 
and    observes    that    their    conclusion    is    that    the    term 
"  brandy "    is    properly    applicable    to    a    potable    spirit 
manufactured  from  fermented  grajx;  juice  and  from  no 
,  other    materials.     The     Commissioners    are     of     opinion 
that,    whilst   certain   benefits   have    been   obtained   from 
the  adoption   of   an   ''  ether   standaixl  "    of   80   parts   of 
"  ethers "    per    100,000    parts    of    absolute    alcohol,    this 
standard   alone   is    quite   incapable    of   affording   general 
protection     against     fraud.     Spirits     rich     in     "  ethers " 
may  be  diluted  with  silent  spirit,  or  "  ethers  "  may  be 
ulded  to  an  inferior  spirit,    to    produce  an  article  which 
.'.ill   still    pass    the    standard.     All    the    usual    analytical 
:,aa.  and.  in  iiddition,  the  flavour  and  any  information 
-titainable  from  the  Excise  records,  should  be  taken  into 
,11-count  in  judging  the  character  of  a  samjile  of  rejiuted 
brandy.     Definitions    are    given    of    rum,    gin,    Geneva. 
liqueurs.    &c.,    and    whilst    insisting    that    the    Customs 
differentiation    between   ''  rum,"    "  rum   from   Jamaica," 
and  "  imitation  rum  "  (a  spirit  made  in  countries  where 
the  sugar-cane  is  not  gi'own),  .should  be  continued,  the 
Commissionei's  are  unable  to  recommend  any  restrictions 
upon   the   numerous    materials   used   in   the    prejiaration 
of  gin,  (leneva,  and  other  compounded  spirits,  or  on  the 
processes  employed  in  tlicir  manufacture.     They  do  not 
consider   they   would   be   justified   in   holding   that   it   is 
necessary  for   the   protection   of   the   public   health   that 
any  spirits  should  remain  in  bond  for  a  minimum  period, 
and    express    an    opinion    unfavourable    to    any    undue 
interference  with  the  blending  of  whisky.     In  considering 
the  application  of  the  Merchandise  Marks  Acts  and  the 
]  Sale  of  Food  and  Drugs  Acts  to  offences  connected  with 
potable  spirits   the   Commissioners  say   that,   while   it  is 
impossible   (with   the   present   limited   knowledge   of   the 
composition  and  properties  of  the  .secondary  constituents) 
I  to  establi-sh  trustworthy  chemical  standards  for  controlling 
the  description  of  potable  spirits,  they  are  satisfied  that 


chemical    analysis    is    capable    of    affording    important 

assistance  in  m,iny,  if  not  all,  ca.ses  of  suspected  mis- 
description, when  the  results  of  analysis  are  taken  in 
conjunction  with  other  evidence,  such  as  that  of  the 
expert  taster,  and  Excise  records,  and  when  a  common 
Ijiactice  as  regards  methods  is  employed.  The  Commis- 
sioners favour  the  suggestion  of  affording  magistrates 
the  assistance  of  expert  assessors,  and  state  that  it  is 
desirable  to  consider  whether  a  committee  of  skilled 
persons  might  be  formed  under  Governmental  authority, 
who  might  advise  on  technical  questions  which  affect 
the  administration  of  the  Acts  by  local  authorities  and 
the  practice  ot  public  analysts. — W.  P.  S. 

Dvnnlnre.d   alcohol;     Use   of in   chuiikal    iiuluitrn 

Chem.-Zeit.,   1009,  33,  S,S2.     [T.R.j 

.icciiKDlNG  to  a  report  prepared  by  K.  v.  Buchkas,  tlie 
amount  of  alcohol  produced  in  (iernmnv  increased  from 
:!,H41,207  hectolitres  (.S4,00l).r)o-t  gallon's)  in  lilO(i-1907 
to  4,01S,:5ll  hi.  (S.S.402,842  galls.)  in  Iil(l7 -HtO.S,  and 
the  amount  of  tax-free  alcohol  rose  fioin  1,. '530. 484  to 
l,o92,272  hi.  (29,402,048  to  35,02U,'J84  gall~.).  The 
quantities  of  incompletely  denatured  alcohol  used  for 
ciifferent  purposes  are  shown  in   the  following   table  : — 


11906-1907.  1907-1908 


Preparation  of  viueg.ar,  &c 

,,  ,,     brewers'  pitch 

Finisiiing  of  rubber  gooda    

Preparation  of  celluloiu    

,,  ,,    pegamoid      

,,  „    synthetic  camplinr 

„  „    ether   

„  „    silver  bromide  gelatin  and 

the  lilie 

,.    electrical  accumul.ator  plates 

„     ethyl  acetate  (acetic  ester) . . 

,,  ,,    adhesive  gum   preparations 

„  ,,    Japan  lac 

,,  „    surgical  aressings   

„  „    otlier  products  referred    to 

under  rf,  §4,  of  the  Kxemp- 

tion  Order    

„  „    chloroform   

„  ,,     iudoforni 

,,  ,,     etliyl  bromide 

..     medicinal   fat  preparations 
containing       bromine      or 

iodine     

„  „    colour  lakes  

,,  ,,     marking  inks 

,,  ,,     inks 

,,  ,,    bedstead  enamels 

For  alcohol  vapour  lamps    

Finishing  silk  ribbons    

Clewing  jewellery    

Preparation  of  varnishes  and  polishes  .... 
„  ,,    scientific  preparations   .... 

„  ,,    sodium  soaps 

,,  „    wool  fata    

For  other  purposes 


fiallons. 

3,829.166 

34,320 

6468 

910.260 

112,948 

11.902 

1,570,932 

21,758 
3454 

17.314 

220 

1078 

13.530 


1,446,390 

8866 
5676 
3872 


58,410 

176 

198 

440 

3058 

756H 

1166 

1,335,246 

2046 

49,456 

22,836 

19,712 


fiallons. 

3,788,114 

33,044 

2706 

901.714 

103,356 

13,882 

1,749,066 

22,484 
902 

11.682 
6B 
66 

10,824 


1,359,072 
3124 
3916 
1496 


3080 

39,952 

220 

176 

88 

2376 

6314 

836 

1,178,056 

1826 

54,978 

26,444 

24,288 


The  quantities  of  alcohol  denatured  according  to  speedal 
processes  were  as  follow  : — 


Denaturing  agent. 


Quantity  of  alcohol 
in  gallons. 


Percentage  of  the  total 

quantity  of  incompletely 

denatured  .ilcohol. 


Vinegar    

0*025  litre  of  animal  oil    per  hectolitre 

0-5  htre  of  turpentine  oil , 

0-5  litre  of  benzol ,  „ 

10  litres  of  ether „  „ 

5  litres  of  wood  spirit     ,, 

1  litre  of  benzol      ,,  ,, 

1  kilo,  of  camphor  „  ,, 

1  kilo,  of  castor  oil  an<l  400  grms.  of  soda  lye       „ 

20  litres  of  shellac  solution    , 

5  litres  of  petroleum  benzine    ,, 

0*5  litre  of  pyridine  bases      ,  „ 

300  grms.  of  ethyl  bromide ,, 

200  grms.  of  iodoform  ,,  „ 

300  gnns.  of  chloroform ,,  ,, 

1  litre  of  methyl  alcohol  and  1  litre  of  benzine     ,,  „ 

1  litre  of  acetone  '*  back  running.^  " ,,  „ 

2  litres  of  wood  spirit  and  2  litres  of  bcn/ine        ,,  „ 
2  litres  of  turpentine  oil ,, 


1906/07. 

3,612,248 

2.210,934 

1,413,912 

806,234 

097,048 

560.054 

287,122 

217,382 

40,456 

36,542 

22.836 

8096 

3872 

5676 

8868 

2046 

682 
11,484 


1907/08. 

3,563.010 

2,402,202 

1,233.914 

746,504 

624,624 

481.668 

301,862 

272,448 

54,978 

30.228 

26,444 

12,050 

4576 

4010 

3124 

1028 

616 

550 


1906/07. 

1907/08. 

36-3 

36-5 

22-2 

24-6 

14-2 

12-6 

8-1 

7-6 

7-0 

6-4 

5-6 

4-9 

2-9 

3-1 

2-2 

2-8 

0-50 

0-56 

0-37 

0-31 

0-23 

0-27 

0-OS 

0-13 

0-0  * 

0-05 

0-Uli 

0-04 

n-nn 

0-03 

0-021 

0-017 

0-006 

0-007 

0-006 

fl-12 

— 

-A,  S. 


'Joli      Gl.  XVIII.— FOUDS;  SANITATION;  WATKll  PURIFICATION",    &    DISINFECTANTS,  ls.pt    li,  1M9. 


Alcoholic  liquors  ;    Prohibition  of  importalion  of into 

Inland.     Bi)»rd  of  Trade  .1.,  Aug.   U»,   l',t09.     [T.R.] 

In  virtue  of  an  lerlandie  l>aw  which  has  recently  received 
the  Koyal  Assent,  the  importation  into  Iceland  of  all 
alcoholic  liquors  containing  nioi-e  than  '2\  jxr  cent, 
of  alcohol  is  to  he  prohibited  from  the  1st  .January. 
1912.  The  prohibition  will  not,  however,  apply  to  alco- 
holic liquors  to  be  used  for  medicinal  or  ecclesiastical 
purposes,  nor  to  spirit  for  use  in  industrial 
undertakings,  chemical  laboratories,  natural  history 
museums,  or  for  use  in  general  for  burning. 

Spirit  industry  of  Auatria-Hunijarij.     Brit,  and  Col.  Drug., 

Aug.  21.  1909.  [T.K.] 
.A  HKAVV  fruit  crop,  from  wlncli  unusually  large  autounts  of 
fruit  spirit  have  been  produced,  has  lowercil  the  tleniand 
for  other  alcohol.  The  exports  of  s]iirit  to  the  Dalmatian 
Provinces  have  fallen  olf  considerably,  and  the  use  of 
industrial  alcohol  has  exhibited  no  tlevelopment.  In 
consequence  of  this  position  a  spirit  trust  is  now  in  course 
of  organisation.  The  lirms  already  negotiating  with  the 
view  of  amalgamation  represent  an  annual  ])roduction  of 
nearly  SOO.OOU  hectolitres  out  of  a  total  of  about  l.tiOO.dOO. 
The  Hungarian  Govemment  proposes  to  reduce  the 
ipiantilv  allowed  to  be  distilled  in  the  kingdom  from 
853.000'  to  S08,000  hectolitres. 

Patents. 

Beer  ;    Process  for  the  treatment  of  icith  a  tnew  to  its 

sterilisation  and  the  precipitation  of  the  albumin  con- 
tained therein.  F.  Rogerson,  London.  Kng.  I'at. 
20,08ti.  Sept.  24,  1908. 

OzoNK  or  ozonised  air  under  pressure  is  admitted  into  the 
bottling  cyhnder  and  is  also  admitted  to  the  bottle  before 
tilling,  and  is  allow  ed  to  escape  from  this  latter  into  another 
cylinder  and  thence  into  the  air.  Prior  to  this  process, 
the  beer  is  admitted  under  pressure  into  the  upper  jjart 
of  a  cylinder  and  allowi-d  to  tlow  down  over  a  gau/e 
surface,  ozone  or  ozonised  air  being  admitted  to  said 
cylinder  under  pressure  and  allowed  to  mi.\  intimately 
with  the  beer  ;  the  ozoru'  tir  ozonise<l  air  is  then  allowed 
to  escape  from  the  cylinder  under  i)ressure,  the  beer  being 
finally  filtered.— T.  H.  P. 

Fermented  beverages  ;  Process  of  making  by  pre- 
liminary compression.  E.  \V.  Kidui.  Fr.  Pat.  399,(548, 
Feb.  19,  1909. 

.See  Eng.  Pat.  4(i22  of   1908  ;   this  J.,  1908,  82fi.— T.  F.  B. 

Ammonium  suipho-pJiosphate  for  the  treatment  of  vintages 
and  musts,  and  it^  process  of  manufacture.  A.  Hubert. 
Fr.    Pat.    399.142.     See   VII. 


XVIII.     FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    &    DISINFECTANTS. 

(.4.)— FOODS. 

Meat  ;    The   application   of  formaldehyde  to  .     G.    S. 

Buchanan  and   S.    B.   Schryvcr.     Report  to  the  Local 
Gov.  Board,  1909,  Food  Report  No.  9,  1—12. 

The  report  deals  with  an  investigation  on  the  use  of 
formaldehyde  for  the  preservation  of  meats;  the  methods 
of  applying  the  preservative,  such  as  washes,  and  treatment 
with  formaldehyde  vapour  in  safes  and  in  the  chilling 
hold  of  ships,  are  described,  and  the  results  of  ex|M'riments 
with  meat  thus  treated  are  given.  It  was  found  that 
formaldehyde  can  not  only  be  recovered  from  the  surface 
of  the  meat,  but  from  parts  Ijelow  the  surface.  Portions 
of  meat  were  also  tested  after  cooking.  Boiling  and 
roasting  ap|>earcd  to  reduce  or  even  to  remoN'c  the  formalde- 
hyde.  hut  grilling  seemed  merely  to  made  the  formaldehyde 
jx'iietrate  furtluT  into  the  substance  of  the  meat.  Where 
muscular  surfaje  was  exjiosed  to  formaldehyde  vapour, 
the  contaminatitm  was  relatively  large  (1  in  S.'jlK)),  and 
the  common  depth  of  penetration  into  muscular  ti.ssue 
was  20  mm.  under  a  thin  superficial  layer  of  connective 


tissue.  The  following  method  for  detecting  and  detei 
mining  small  quantities  of  formaldehyde  in  meat,  etc 
is  given  ; — The  meat  is  heated  in  a  boiling  water-bat 
for  .5  minutes  with  water  to  every  10  c.c.  of  which  liav 
been  added  2  c.c.  of  a  1  ]H'r  cent,  iiheuylhydiazine  hydro 
chloride  .solution.  In  most  cases,  where  the  amount  e 
formaldehyde  is  1  part  in  oO.OtKI.  or  less,  10  c.c.  of  w»te 
ami  2  c.c.  of  the  reagent  are  used  for  10  grms.  of  meat 
.\fter  cooling,  the  liquid  is  filtered  through  a  loose  phi; 
of  cotton-wool  and  to  12  c.c.  of  the  filtrate  atv  addet 
1  c.c.  of  5  i)cr  cent,  pota.ssium  tlrricyanide  solution  am 
4  c.c.  of  concentrated  hyilrochlorie  ai'iil.  In  the  presene 
of  formaldehyd<'  a  brilliant  magentalike  colour  i 
de\el(ip**d.  \\  liieh  I'eacbcs  its  full  intensity  in  a  few  minute 
and  kee])s  without  marked  deterioration  for  several  houn< 
By  comparison  of  the  colour  with  standards  made  froii 
known  amounts  of  formaldehyde,  the  amount  of  fornialde 
hyde  in  any  given  sample  of  meat  can  be  ascertained. 

— W.  P.  S. 


Casein  ;    Action  of  methyl  iodidr  on  - 
and  E.  Krausc.     Monatsh.  f.  Chem., 


— .     Z.  H.  Skraui 
1909.  30.  447—485 


The  authors'  ])roeess  for  the  methylation  of  casein  is  ai 
follows  : — .^O  grms.  of  casein  an'  well  stirri'd  with  100  c.c 
of  absolute  alcohol  and  a  solution  of  13  grms.  of  potamiuD 
hydrt».\ide  in  25  c.c.  of  absolute  alcohol  is  added  graduaU\ 
in  small  portions.  The  mixture  is  now  heated  under  i 
reflux  condenser  with  50  grms.  of  methyl  iodide  foi 
2  hours.  The  same  amount  of  alcoholic  potash  and  methy 
iodide  is  then  added  and  the  whole  again  heated  unti 
no  further  alkaline  reaction  is  ob.served.  Excess  ol 
methyl  iodide  and  alcohol  is  distilled  off.  and  the  residui 
treated  with  500  c.c.  of  boiling  water,  whereby  a  |K>rtioii 
remains  undissolved.  .About  190  grms.  of  ammuniuui 
sulphate  are  added  and  the  preci])itate  collected.  It  it 
dissolved  in  three  times  its  weight  of  hot.  10  yer  cent. 
alcohol  and  nprei  ipitated  with  ammonium  sulphate; 
this  operation  is  repeated  five  times.  The  pri-cipitale 
is  then  dissolved  in  hot.  10  per  cent,  alcohol,  freed  from 
sulphuric  acid  by  means  of  barium  chloride,  eva|Kirate<l. 
ami  finally  dried  in  a  vaiuum.  145  grms.  of  the  iodinr 
compound  of  nu'thylcasein  are  thus  obtained  from 
350  grms.  of  casein.  On  hydrolysis  with  dilute  sulphuric 
acid  no  tyrosine  or  lysine  could  be  detected  and  much 
less  histidine  and  arginine.  but  considerably  mon-  glut*- 
minic  a<:'id,  phenylalanine  ami  leticine  were  obtained  than 
from  casein. — ,1.  C.  C. 

Calcium  sucrate  in  milk  ;    Detection  of .     S.  Rothen- 

fusser.     Z.    Cntersuch.    Nahr.    u.    (ienussm.,    1908,   18. 
135—155. 

In  the  methoil  j)roposed  the  sucrose  is  detected  by  nii 
of  a  solution  of  diphenylamine  in  acetic  and  hydroclil 
acids  after  the  milk  has  been  treafeil  with  ammonitti  ,.• 
basic  lead  acetate  solution,  in  order  to  remove  casein, 
lactose,  etc.  The  author  shows  that  when  a  1  per  ceiil. 
of  lactose  is  treated  with  an  equal  volume  of  this  clarifying 
reagent  a  precipitate  is  |)rotluced  immediately,  whilst  a 
solution  of  sucrose  remains  perfectly  clear.  The  detaiU 
of  the  process  are  as  follows  : — The  milk  or  cream  is  mixeil 
with  an  equal  volume  of  a  soluti(ui  pi-epared  by  mil 
2  vids.  of  basic  lead  acetate  solution  (Ph.  (i.  IV.)  " 
1  vol.  of  10  }«'r  cent,  ammonia  ;  the  mixture  of  milk  a 
reagent  is  well  shaken  and  at  once  poured  on  a  filler. 
Four  c.c.  of  the  filtrate  and  8  c.c.  of  a  solution  containii.g 
20  c.c.  of  5  per  cent,  alcoholic  solution  of  diphenylainini-. 
(iO  c.c.  of  glacial  acetic  acid,  and  120  c.c.  of  hydrochloric 
acid  (1:1).  are  mixed  in  a  test-tube  which  is  then  placed 
in  a  boiling  water-bath  for  10  minutes.  A  bright  lihie 
coloration  is  produced  if  as  little  as  0-05  (Mr  cent.  e( 
sucrose  be  ])re.sent  ;  with  larger  quantities  a  deep  blur 
colour  is  produced.  Milk  free  from  sucrose  does  not  give 
the  slightest  coloration.  The  i>resence  of  pre8ervati>e», 
such  as  formaldehyde,  hydrogen  jH-roxide,  stHliuin  car- 
bonate, boric  acid,  .salicylic  acid,  and  benzoic  aciil.  has  no 
influence  on  the  sensitiveness  of  the  test,  ami  theiie  sub- 
stances do  not  themselves  give  a  coloration  with  llie 
diphenylamine  reagent. — VV.  P.  S. 


Vol.  xxvni.,  xo.  17,] 


cl.  XIX.— paper,  pasteboard,  &c. 
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ijrbonophoxphates   in   milk ;    The  existence  of and 

their  derompofition  fty  pnMenrisalinn.  A.  Barilli''. 
Comiitcs  rend..  1909.  149.  3.56-3.-)8. 
ifliF.  presence  of  carbonopho.sphates  (see  this  J.,  1903. 
•119.3)  in  milk  is  considered  by  the  author  to  be  proved 
•ly  the  fact  that  calcium  carbonate  and  dicalcium  phos- 
i)h«te  are  precipitated  from  milk  when  the  latter  is  heated 
|:o  a  temperature  of  50'  C.  for  2t  hours.  The  carbon 
llioxide  liberated  from  the  milk  at  this  terajjcratiire  is 
jhat  formed  by  the  dissociation  of  the  carbonoi'hosphates, 
lind  a  determination  of  the  soluble  phosphate,  the  car- 
l«)nophosphatc.  and  the  insoluble  phosphates  in  milk 
liffords  a  mciins  of  ascertaining;  what  changes  the  plios- 
)hatic  constituents  of  milk  undergo  when  the  milk  is 
leated.  The  author  finds  that  carbonophosphates  are 
iracticallv  eliminated  from  ordinary  pasteurised   milks. 

— W.  P.  S. 

^hrilimlion  hy  means  of  ultra-violet  raiji  rmd  i(.s  apylication 
to  hutter-viaking.     Domic  and  Daire.     Comptes  rend.. 
1909.  149.  3.54—358. 
iVaTEK  may  be  sterilised  by  subjecting  it  to  the  action  of 

iiltra-violet  rays,  and  the  process  is  a  convenient  one  for 
he  treatment  of  water  used  in  dairies  for  washing  butter. 
t  is  pointed  out  that  there  is  little  use  in  sterilising 
he  cre^m,  if  the  butter,  after  it  has  been  churned. 
s  washed  with  water  containing  organisms  capable  of 
)roducing  rancidity.       The  authoi-s  employ  a  glass-lined 

•loodeu  tank  containing  glass  partitions,  over  which  the 

jvater  flows  during  its  passage  through  the  tank.  Two 
piartz  electric  lamps  (220  volts  and  3-5  amperes)  are  fitted 
n  holes  in  the  cover  of  the  tank,  but  arc  not  immersed  in 
lie  water.     About  3000  litres  of  water  can  be  treated  per 

■  lay  in  one  tank,  and  whilst  the  sterilisation  attained  is 
lot  absolute,  the  number  of  bacteria  originally  present 
II  the  water  is  reduced  to  a  negliciblc  figure.  For  instance. 
I  water  containing  11,000  bacteria  (/?.  fluorcscens  lique- 
'ititns   and    Micrococcus    prcdiaiosux)    per    c.c,    showed 

l)nly  45  colonies  after  treatment.  It  is  impossible  to 
■terihse  butter  it.self  by  means  of  ultra-violet  rays,  siiice 
he  ozone  produced  by  the  lamps  imparts  an  unpleasant 
.iste  to  the  fat  ;   the  same  is  the  case  with  cream,  and,  to 

'i  certain  extent,  with  milk. — W.  P.  S. 

iVunganese  in  some  of  Us  relations  to  growth  of  pineapples. 
KcUey.     See  XV. 

P.WENTS. 

P'iO(/«  ,■    Apparatus  for  presercinij by  mi.nns  of  liquid 

air.  .J.  F.  Place.  (Jlenridge.  N..J..  As.signor  to  American 
Air  Liquefving  Co..  Xew  York.  U..S.  Pat.  927,.595, 
.luly   13.   1909. 

The  apparatus  comprises  an   insulated   cnclosuie   to   be 

];ooled,   surrounding  a   separate   insulated   compartment. 

'Inside  the  latter  is  a  receptacle  which  is  kept  charged 
lith  liquid  air,  and  is  exposed  to  the  air  currents 
if  the  compartment.  This  holder  is  connected  with 
he  compartment  by  means  of  a  spring  valve,  which 
■  anangcd  to  0])en  at  a  predetermined  light  pressure. 
\u  operating  "  gate  "  connects  the  outer  enclosure  with 

];he  inner  com|)artraent,  and  is  actuated  by  a  ihermostat. 

'which  is  arranged  to  open  or  close  the  gate,  as  the  tempera- 
ure  rises  or  falls  in  the  outer  enclosure. — O.  R. 


,■     Ma  nu fact  II  re  of 

Fr.  Pat   399,141,  Feb. 


'!'ftroot  ftoH 

M.I-  Eng.  Pat.  1074  of  1909  ;    this  J.,  1909,  903. 


L.   Dautrebandc. 
1909. 

T.  F.  B. 


(B.)— SANITATION  ;    WATER  PURIFfCAT10-\. 

^  ttrnifs ;     Detenni nation    of    in     water    contfiiniuf/ 

chlorides.     R.    Marcille.     -Ann.    C'him.    anal.,    1909.    14. 
303—304. 

ifHE  disturbing  inllucncc  of  chlorides  on  the  determination 
|if  nitrates  by  the  method  of  (Irandval  and  Lajoux  (this  .1., 
[1909,  740)  may  be  overcome  by  rendering  the  chlorine 
insoluble,  before  adding  the  reagent.  A  solution  of  silver 
(ulphate  is  added  to  10 — 25  c.c.  of  the  water  to  be  examined , 
me  or  two  drops  in  excess  of  the  quantity  calculated  to 


precipitate  all  the  chloride  being  used  ;  the  mixture  is 
F.tined  and  evaporated  to  complete  drjTiess  on  the  sand- 
bath,  and,  after  coohng.  1-5 — 2  c.c.  of  the  reagent,  instead 
of  the  usual  1  c.c,  are  .added  to  the  residue,  and  this  is  very 
carefully  mixed  with  the  reagent  by  means  of  a  stirring- 
rod.  The  determination  is  finished  in  the  usual  way,  the 
solution  being  made  up  to  a  known  volume  with  watc 
(the  evaporating  dish  is  rinsed  out  finally  with  ammonia)  : 
most  of  the  precipitate  is  dissolved  by  the  excess  of 
ammonia  and  filtration  is  rarely  necessary.  The  silver 
sulphate  solution  is  prepared  by  dissolving  10  grms.  of 
.silver  nitrate  in  a  little  water  and  evaporating,  in  the 
)iresence  of  sulphuric  acid,  until  most  of  this  acid  has 
disappeared,  a  little  ammonium  sulphate  being  added 
towards  the  end  of  the  operation ;  after  cooling,  about 
40  c.c.  of  water  are  cautiously  added  and  sufficient 
ammonia  to  completely  dissolve  the  residue,  and  the 
volume  is  finally  made  up  to  SO  c.c,  so  that  every  c.c. 
precipitates  about  25  mgrms.  of  chlorine.  Accurate 
results  are  said  to  be  obtained  with  this  method,  even  in 
the  presence  of  5  grms.  of  sodium  chloride  per  litre,  and 
it  is  applicable  to  the  determination  of  nitrates  in  effluents 
from  sewage  treatment. — F.  SoDX. 

Patents. 

.\eraled  or  carbonated   waiir  or  other  beverages;    Manu- 
facture   of    at    low    temperatures.     R.    S.    Llovd, 

London.  Eng.  Pat,  15,552,  July  22,  1908. 
The  claim  is  for  the  use  of  two  coils,  one  in  the  solution 
tank  and  one  in  the  carbonating  or  aerating  tank,  so  that 
the  expanded  gas  which  is  used  directly  for  coohng  the 
liquid  in  the  solution  tank  is  also  used  for  cooling  the 
liquid  in  the  carbonating  o.-  aerating  tank. — W.  H.  C. 

Water  ;  Process  aiid  apparatus  for  removing  iron  from 

by  means  of  air.  H.  Reisert,  Cologne,  Germany. 
Eng.  Pat.  1S,3.55,  Sept.  1,  1908. 
Water  is  introduced,  in  the  form  of  spray,  into  the  top  of 
a  vertical  cylinder,  through  the  bottom  of  which  air  is 
forced.  The  level  of  the  water  is  kept  constant  by  means 
of  a  valve,  w)iich  releases  the  air  pressure  when  the  water 
sinks  too  low.  .After  depositing  a  portion  of  the  mud, 
the  water  passes  to  a  second  C3'rinder,  where  it  is  filtered 
successively  through  coarse  and   fine  material. — T.  F.  B. 

Liquids;     Purification    of by    ozone.     Cie,    Francj. 

de  lOzone,   Paris.     Eng.   Pat,    15,854,  July   25,    1908. 

Under  Int.  Conv.,  July  2b,  1907. 
.See  Addition  of  July  26,  1907,  to  Fr.  Pat,  354,298  of  1905  ; 
this  J.,   1908,  35.— T.  F.  B. 

(C. )— DISINFECTANTS. 

Formaldehyde ;     .Application    of    to    meal.      (J.    S. 

Buchanan   and   S.    B.    Schryver.     See   XVIIIM. 

Fonnaldehdye  ;      Detertniiuttion    of in     comtnercial 

solutions.     O.  Blank  and  Finkenbeiner.     See  XXIII. 

Patent. 

Disinfectant  ;  Process  ol  manufattnrin';  a .     A.  Brick, 

Vienna.     U.S.  Pat.  929,383,  July  27,  1909. 
Etheheai.  oils  and  formaldehyde  are  mi.ved  with  a  soap 
solution  containing  alcohol,  the  mixture  is  heated,  cooled, 
and  to  the  cold  mixture  are  added  incompletely  saponified 
oils   containing   alcohol. — W.  P.  S. 


XIX.     PAPER,    PASTEBOARD,    &c. 

Papers  for  permanent  records  ;   Duruhdity  of .      H.  U  . 

Wiley     and     C.     H.     Merriam.     Paper    Spe.-ijications. 

F.  .P.    \'eitch.     U.S.    Dept.   of  Agric.    Report    No.    89, 

Apr.  22.  1909,  1-51.     [T.R.I 
The  general  aim  of  the  recommendations  of  the  committee 
on    paper    for    Departmental    use,     is    directed     towards 
decreasing  the  weight  and  bulk  of  papers  by  improving 
their   quality,    wnereby   economies  of   space   and    trans- 
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port  charges  and  reduction  of  the  waste  of  raw  materials 
now  nccasionod  by  the  manufacture  of  iicr^dlcssly  largo 
amounts  of  heavy,  inferior  papers  are  ctlecteJ.  It  is 
recognised  tliat  for  certain  ])iirposes.  notably  the  repro- 
duction of  illustrations,  tliis  princijile  cannot  lie  rigorously 
a|)plied,  b>it  it  is  desirable  to  reduce  these  exceptions  to 
the  low  est  )u)s.sililc  limits.  The  use  of  coated  po|<ors  sliould 
be  discouraged.  Where  |)ossible.  supei-calenderinp  should 
take  the  place  of  heavy  loading  or  coating  for  giving  the 
ilesired  printing  sulfate,  and  systematic  e.\|)eriiuents  are 
in  }»rogre.ss  to  determine  the  most  suitable  relations  between 
the  fineness  oi  ilhistiatinn  blocks  and  the  (piality  of  the 
paper.  A  rcctvmmendalion  is  made  to  the  effect  that  a 
small  edition  of  every  puljlication  shoidd  be  printed  on 
thin  strong  paper  for  distribution  to  |)ublic  libraries,  etc. 
The  report  contains  a  summarised  account  of  'he  methods 
of  paper  testing,  based,  with  a  few  moditications,  on  the 
standard  (ierman  uu'lhods  of  procedure.  The  chief 
modification  as  regards  apparatus  is  the  adojition  of  the 
American  bin-sting-strain  testing  machine  (Mullen's 
type),  in  preference  to  the  direct  tensile-strain  machine 
employed  in  Euro|>e.  The  apparatirs  for  testing  trans- 
|>arency  and  folding  qualities  are  the  ordinary  lieiman 
models.  The  extreme  importance  of  the  last. mentioned 
test  in  determining  the  dtnal>ility  of  the  |>apcr  is  fully 
recognised.  The  usi'  'if  good  materials  projierly  ])rcpated 
is  ensmed  in  tlicse  specifications,  where  necessary,  by 
reducing  the  al)solute  values  found  for  the  mechanical 
properties  of  the  jiaper  to  "  specific  '"  values,  by  dividing 
them  by  the  relative  weight  of  the  paper,  thus  enforcing 
the  princi|)le  of  maximum  ([Unlity  with  minimum  weight. 
But  the  metric  system  is  discarded,  and  the  denominator 
pelectcfl  for  this  pnipose  is  an  arbitrary  one,  viz.  lb.  per 
ream  of  5(10  sheets  measuring  24  X  III)  ins.  Thus  the 
"  strength  factor,"  taking  the  ]ilacc  of  the  metric  "  break- 
ing length,"  is  the  bursting  strain  in  lb.  divided  by  the 
weight  in  lb.  per  standard  ream  ;  the  "  folding  factor  " 
is  the  nuinlier  of  double  folds  resisted  by  a  strip,  tested 
under  nutric  conditicms,  divided  by  the  lb.  i)er  ream  ; 
this  calculation  assumes  that  the  resi.sfancc  to  foldinc.  of 
a  gi\'en  |ia])er,  increases  jiroportionally  with  its  weight. 
The  breaking  stretch  of  a  paper  is  not  taken  into  account 
in  these  specifications.  The  conception  of  "  bulk  "  or 
specific  volume,  as  a  factor  in  the  <jualities  of  the  paper, 
is  adopted  in  the  form  of  the  "  thickness  factor "  i.e. 
the  thickness  of  the  paper  in  ten-thousandths  of  an  inch 
divided  by  the  weight  in  Ih.  per  .standard  ream,  and  each 
specification  provides  for  the  restriclii>n  of  bulk  by 
specifying  a  maximum  thickness  factor.  Ke^^iiction  of 
the  quantity  of  ash  is  aimed  at  in  all  ca.ses,  the-  only  pajwrs 
permitted  to  contain  more  than  .">  per  cent,  of  ash  being 
lirinting  papers  for  half-tone  blocks.  Vncoatcd  super- 
calendered  papers  containing  10  per  cent,  of  ash  are 
allowed  for  blocks  ciMilainin::  up  to  \'.ir>  lines  per  inch  ; 
2.'5  per  cent,  of  ash  is  permitted  for  blocks  with  l.'iO  lines 
i>er  inch  ;  for  finer  blocks  (oafed  pajicrs  are  j)ei  niitlc<l. 
but  not  for  text  ;  wherever  possible  the  coating  should 
l)e  on  one  side  only  ;  the  ash  of  coaled  papers  must  not 
exceed  10  lb.  per  standard  ream  per  side.  Coated  papers 
of  the  first  grade  are  specified  as  composed  of  all-rag 
fibres  and  ca.sein  is  excluded  from  the  coating  composition. 
The  ash  of  fine  ledger,  bond  and  post  j)a]>ers  mtist  be  cut 
down  to  a  maximum  of  1  ]>?t  cent. — J.  F.  B. 


Celluloid  induKtrij  in  Japan 
1909. 


Chem.  and  Drug..  Aug.  28, 

[T.R.] 

The  imports  of  celluloid  into  Japan  during  the  past  four 
years  have  been  as  follows : — 


Total  imports 

From  (termifcny    . . . 
From  Great  Britain 


1005. 


£ 

4(1,688 

44,654 

4,777 


£ 
81.812 
63,660 
15,779 


1907. 


£ 

32,070 

26,591 

4,758 


1008, 


£ 
66,831 
63,(161 
11,991 


The  general  duty  on  celluloid  is  £2  lis.  i>er  CO  kilos.,  and 
on  celluloid  goods  the  duty  is  40  per  cent,  nd  vat.  ;  the 
imports  of  the  latter  in  1907  being  valued  at  £1,580, 
and  in   1908  at  £3,2(Ml.     Of   the  raw  materials  required 


to  manufacture  celluloid,  camphor  and  sulphuric  acid  bi< 
obtained  in  Japan  and  are  very  cheap.  It  is  this  fact,  in 
combination  with  the  growing  demand  in  East  Asia,  which 
has  suggested  the  establishment. of  celluloid  factories  to  be 
worked  with  tiapanesc  capital.  The  .lajianese  Celluloid 
and  Artificial  Silk  Factory  is  tlu*  priiicijial  concern.  It 
has  a  nominal  capital  of  from  £100.000-£2U(I,01K1,  one- 
quarter  of  which  has  been  jiaid  up.  The  company  will 
commence  to  manufacture  celluloid  at  Ahoshi,  near 
Himeji,  and  later  it  will  take  up  the  manufacture  of 
artificial  silk  and  the  chemicals  necessary  for  the  produc- 
tion of  botii  articles.  Two  years  are  exjiectt-d  to  elapu' 
before  the  factory  gets  to  work.  The  .Sakai  Celluloid 
Co.  is  building  a  celluloid  factory  at  the  town  of  Sakai. 
This  Company  has  a  capital  of  £200,000,  of  which 
£112,.')00  is  in  the  hands  of  the  founders.  The 
biiiUlings  arc  expected  to  be  completed  by  the  beginning  of 
1910. 

Patents. 

Paper  ;  Apparatus  for  treating  fibres  in  the  mantifnct: 
of  — — .  P.  A.  Sparro,  Paris.  Eng.  Pat.  lii,|i 
July  29,  1908, 

This  apparatus,  in  which  the  fibres  are  ]iresscil  unn 
macerated  without  being  unduly  reduced  in  length  or  in 
strength,  consists  of  a  series  of  troughs  which  hold  the 
fibi-c,  and  stampers  or  beaters,  jiivotally  sus)>ended  st 
the  end  of  pivoted  beams  which  arc  intermittingly  lifted 
and  dropped  by  means  of  a  sprocket  wheel.  A  further  wt 
of  levers,  connected  with  the  .sprocket  wheel.  im]iarta  a 
swinging  motion  to  the  beaters.  By  these  means  the 
beaters  move  alternately  down  each  side  of  the  IroiighR, 
and  move  upwards  when  they  reach  the  bottom  of  the 
troughs.— T.  F.  B. 

Paper  pulp  ;    Apparatus  for  maklmj  harrel  Imdim  /rom 

.      \V.  H.  Decker,  Assignor  to  Solvav  Process  Co.. 

both  of  Syracuse.  N.Y.  U.S.  Pats.  928",247.  928,248. 
and  928,249.  July  20.  1009. 
The  apparatus  described  has  the  object  of  producing 
bilg.'d  barrel- bodies  direct  from  pa[M'r-]iidi)  in  a  val. 
It  consists  essentially  of  a  bilged  forming-roll,  and  a  trans- 
ferring roll,  with  a  concave  surface,  which  transfers  the  web 
and  builds  up  the  body  on  a  bilged  mandrel.  The  transler 
roll  is  composed  of  hollow,  inde]x'ndently  rotatahle  section" 
mounted  on  a  hollow  shaft,  the  interior  of  which  com- 
municates with  the  interior  of  each  of  the  sections.  The 
tra:isfcr  roll  is  in  immediate  contact  with  the  bilged 
mandrel,  but  it  may  be  driven  independently  by  a  bilged 
driving  roll.  A  bilged  auxiliary  roll  may  also  be  inter- 
posed between  the  forming  roll  and  the  concave  transfer 
roll,  and  out  of  contact  with  the  former,  'lliis  auxiliary 
roll  receives  the  web  of  iiulii  from  tlio  forming  roll  and 
delivers  it  by  gravity  to  the  tninsfer  roll,  the  bilged  form 
of  the  web  being  preserved  by  blasts  of  air. — J.  F.  B. 

Cellulose  nlructure«  ;    Method  oj  manufaclurimj .     P. 

Fricdrich,   BcrUn.     Eng.   Pat.    17,907,   Aug.   2(i.   1908. 

Under  Int.  Conv.,  Aug.  2(i.  1907. 

Sek  tier.  Pat.  2011,883  of  1907  ;  this  J.,  1909.  :t(i2.— T.  K.  B. 

Cellulose  derinilivis  ;    Process  for  produeiii'j  soluble  . 

L.  Lilicnfeld.     Fr.  Pat.  399,4()0,  Feb.  13,  1909. 

See  Eng.  Pat.  8708  of  1908  ;   this  .1..  1!I09,  257.— T.  F.  B. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS.    &    EXTRACTS. 

Ergolhioneine  ;    a   new  alkaloid  from  ertjot.      C.   Tanret. 

J.  Pharm.  Chim..  19(MI,  30,  14,5— 1.53. 
A  NEW  base,  ergothioneinc.  (■.,H,jN3O,S.2H20.  crystal- 
lising from  water  in  clinorhonibic  lamella),  m.  pt.  about 
290'  ('.,  with  siilis<'quenl  decomposition,  has  been  isolated 
from  the  alcoholic  extract  of  ergot.  Ergolhioneine  is  solublo 
to  the  extent  of  I  :  Sd  of  wat<'r  at  'Hf  C.  :  very  soluble  in 
hot  water  ;  sparingly  dissolved  by  strong  alcohol ;  I  :  SO 
in  RO  per  e<<nl.  alcohol  at  20"  C.  and  1  :  ft  or  1  :  7  in  the 
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iiift  at  boiling  point;  less  soluble  in  stronger  spirit; 
'ry  sparingly  soluble  in  methyl  alcohol,  and  in  acetone  ; 
isoluljle  in  ether,  chloroform,  and  benzine.  The 
jueous  .solutions  are  dextro-rotatory.  a[ii]=-(-110°.  The 
!ise  is  not  volatile.  When  freshly  prepared,  it  is  odour- 
'ss;  but  developes  an  unpleasant  odour  on  keeping.  It 
as  isolated  by  extracting  the  drug  with  00  per  cent, 
oohol,  distilling  off  the  solvent,  and  removing  fats  and 
sins  from  the  distillation  residue  by  filtration.  The 
tter  was  freed  from  colouring  substances  and  more  or 
I5S  altered  ergotinine  by  jirecipitation  with  20  per  cent, 
jlphuric  acid  ;  after  remo^ng  excess  of  this  with  barium 
'i,'droxide,  the  filtrate  was  treated  with  basic  lead  acetate 
iution.  The  filtrate  from  this  was  treated  with  sulphuric 
lid  to  remove  the  excess  of  lead,  rendered  alkaline,  and 
aken  out  with  chloroform  to  remove  otlier  ba.ses.  The 
iparatcd  aqueous  portion  was  acidified  with  acetic  acid 
lid  the  ergothinneine  precipitated  as  mercuric  chloride 
•mponnd  by  means  of  an  8  per  cent,  solution  of  mercuric 
iloride  added  imtil  the  precipitate  at  first  formed,  then 
dissolved  and  finally  re-precipitated,  ceased  to  increase 
rther  in  volume.  The  mercuric  chloride-compound  was 
icomposed  with  hydrogen  sulphide,  and  the  aqueous 
llution  of  ergothioneine  hydrochloride  evaporated  under 
Huced  pressure  to  a  syrup.     On  cooling,  the  salt  crystal- 

(l  out.     The  yield  was  about   1   per  mille.     The  free 

sc  was  obtained   by  treating  the  aqueous  solution  of 

is  hydrochloride  with  calcium  carbonate.  As  thus 
ilained    it    was    contaminated    with    traces    of    calcium 

loride,  which  cau.sed  it  to  crystalhse  in  an  acicular  form. 

was  purified  by  recrystallisation  from  boiling  60  per 
int.  alcohol.  Ergothioneine  is  a  very  feeble  base  ;  it 
jies  not  react  with  litnuis ;  but  its  salts  are  generally 
vstalline.     The  acids  in  these  behave  towards  indicators 

if  they  were  free.  Ergothioneine  salts  are  jireoipitated 
!  potassium-mercuric  iodide,  by  mercuric  chloride,  and  by 
.solution  of  iodine  in  potassium  iodide  ;  but  not  by  picric 
-id,  nor  by  tannin  ;  nor  by  sodium  silicotungstate.  except 
:jm  very  strong  solutions.  The  free  base  is  removed  from 
'•ry  strong  aqueous  solution  by  tannin.  When  fused  with 
,kali,  then  treated  with  acid,  hydrogen  sulphide  is  evolved. 
;lien  the  .solution  of  the  alkaloid  is  heated  with  chloro- 
,rra  and  potassium  hydroxide,  a  green  colour  is  formed, 
langing  to  blue  on  neutralisation.  The  hydrochloride, 
|H,5N302S,HC1+2H,0,  forms  fine  orthorhom'bic  crystals; 
jible  when  jireserved  from  air.  Although  its  hydro- 
I  loric  acid  reacts  as  if  free,  its  solutions  may  be  evaporated 
I  dryness  at  100°  C.  mthout  loss  of  acid.  "  Since  it  forms 
, definite  silver  conijiound,  (AgCI)„[(C„Hi5N302S)2  Ag,0], 
jth  silver  nitrate,  the  amount  of  chlorine  present  cannot 
j  determined  directlv,  but  must  be  found  bv  the  soda- 
joe  method.  The  phosphnfe.  C'9H,5N,0.,S.H.,PO„  forms 
I  hydrous  needles.  The  sulphnte  (CsHi^NjOjSj^HjSOj-f 
JjO,  is  soluble  1  :  7  in  water  at  10°  ('.  The  hydroiodide 
i9H,sN.,02S)2HI-f  2HoO  forms  fine  orthorhombic  crystals, 
.le  mercuri-chloridr.  HgCUfCgHisN.OoS.HCl).  after  first 
|lis8olving.  is  pi-ecipitated  in  need'les.  The  pintino- 
i'oridt  is  amor)ihous.  Ergothioneine  forms  several 
*ditive  compounds  with  iodine. — J.  O.  B. 

rpme«     and     exf-ential     nih ;     lOUlh      Cotiiiiiuiiiciil-'oii. 

Formiilion  of  nrlive.  a-pinene  from  no/jinone.  The. 
■lerythritril  of  terpinolenc.  Hydrocarhoths  from  variovi 
'^murre.i  containing  tcrpinenc.  A  ses(juiterj,ene  presinl 
it'n  Siberian  pine-needle  oil.  O.  Wallach.  Annalen. 
^1909,  368,  1—22. 

*7i<Ae«i«  0/  active  a-pinene  from  nopinone. — Nopinol- 
etic  acid  (m.pt.  84°— 8,5°  C.)  was  distilled  slowly  in  a 
rrent  of  hydrogen.  The  portions  distilling  below 
■  1°  C.  were  united,  freed  from  acid  and  distilled  over 
dium.     When    oxidised    with  excess  of    permanganate, 

ich  fraction  yielded  nopinonic  acid,  m.pt.  I2()" — 127°  C, 

pinenc-glycol.  m.pt.   7.5"— 77°  C,  and  a    small  amount 

-1  l;cto-aci(l.     .\  better  yield  of  the'keto-acid  was  obtained 

oxidising  the  fraction   boiling  at    160° — 162°   C.   using 

~     permanganate.       The    acid,    0,,|H,,0,.    melted    at 

-69°  C.  and   had   [a]D=  -93-2°  in  chloroform;    the 

I'micarhazone  melted  at  20.5°  C.  These  results  show 
e  substance  to  bo  identical  with  /-pinonic  acid,  which 
derived  from  «-pinene.  The  author  concludes  that 
ith  o-pinene  and  /3-pinene  are  formed  in  the  distillation 


of  nopinolacetio  acid.  When  nopinolacetic  acid  is 
distilled  with  acetic  anhydride,  an  acid,  C',,H_.,0-„  is 
])ro(luced.  which  melts  at  ,58° — ,59°  C.  When  boiU-rd  with 
sodium  hydroxide  solution,  an  acid,  C,,H,,0^,  is  formed, 
which  melts  at  8:5° — 80°  C,  and  is  isomeric  with  nopinol- 
acetic acid.  ^-Pinene  can  be  easily  converted  into 
terpin  hydrate  by  allowing  it  to  stand  with  a  mixtuie 
of  alcohol  and  nitric  acid  of  sp.  gr.  1-225.  When  ;i-pinene 
is  oxidised  with  alkaline  permanganate  at  0°  C,  noj)inic 
acid  and  a  glycol,  m.pt.  75°  —77°  C,  are  jiroduced.  The 
glycol  when  further  oxidised  at  5*)°  C,  does  not  yield  any 
nopinic  acid. 

The  erythrilol  of  (erpmo/cHt.  — y-Terpineol,  m.j)t.  69°  C, 
was  converted  into  terpinolene  by  heating  on  the  water- 
bath  with  anhydrous  formic  acid.  The  terjjinolcne  was 
oxidised  with  permanganate,  when  erythritol,  C,„Hj,j(-),, 
was  produced,  which  melts  at  149° — 150°  C.  after  being 
(hied  at  100°  C.  and  l-(.5°  C. 

Hydrocarbons  from  variou.^  fiourees  contaitiin{/  terpincne. — 
The  terpinene  obtained  from  terpinene  dihydrochloride, 
from  pinene  or  from  sabinene  hydrate,  contains  two 
modifications,  (1)  n-tcrpinene,  A',3-dihydrocymene, 
and  (2)  a  hydrocarbon  which  yields  erythritol,  m.])t.  237°  C, 
on  oxidation.  This  latter  substance  cannot  be  terpinolenc, 
and  is  styled  y-terpineol,  and  is,  perhaps,  Ai,*-dihydro- 
cymene.  Bihvdrocarvvlamine  hydrochloride  on  dry  dis- 
tillation yields  a  hydrocarbon  boiling  at  174° — 178°  C, 
and  giving  on  oxidation  small  amounts  of  aa'-dihvdroxy- 
methyhsopropyladipinic  acid,  and  erythritol,  m.pt.  237°  C, 
indicating  the  presence  of  a  little  terpinene.  If  the 
phosphate  is  subjected  to  dry  distillation  instead  of  the 
hydrochloride,  rather  larger  amounts  of  n-terpinene  are 
lormed.  Carvenone  was  treated  with  ])hosphorus  i)cnta- 
chloride  di,s.solved  in  light  petroleum.  The  liquid  was 
treated  with  ice-water,  and  the  oil  dried  and  distilled. 
The  products  obtained  from  .several  experiments  differed 
from  each  other  in  their  physical  properties  and  in  their 
composition. 

A  sesquilerpene  prefinl  in  Siberian,  pine-needle  oil. — 
.\  fraction  boiling  between  240°  and  280°  C.  was  obtained 
ficim  a  Siberian  pine-needle  oil.  which  contained  borneol 
esters  and  a  sesquiterpene.  The  fiaction  after  boiling 
'A'ith  potassium  hydroxide  solution  was  fractionated. 
The  jiortion  distiUing  between  250"  and  270°  C.  was  dis- 
solved in  glacial  acetic  acid  and  saturated  with  hydrogen 
chloride.  The  mixture  was  treated  with  water,  and  the 
oil  which  separated,  solidified  in  a  freezing  mixture. 
After  crystallising  the  solid  from  methyl  alcohol,  it  melted 
at  79°— 80°  C.  and  had  the  composition,  C,5Ha4,3HCl. 
When  treated  with  sodiiim  acetate  and  acetic  acid,  the 
original  sesquiterpene  was  liberated.  This  boiled  at 
260° — 268°  C.  with  a  little  decomposition,  had  the  sp.  gr. 
0-8725,  and  hd=  1-4003  at  26°  C.  The  corresponding 
bydrobromide,  C,.H,j.3}-IBr,  melts  at  84°  C.  The 
trihydrochloride  is  identical  with  that  obtained  by 
Burgess  .-.nd  Page  from  limene  (this  J..  1004.  4.55).  A 
similar  hydrocarbon  has  also  been  obtained  Irom  opoponax 
oil  (this  J..  1004.  1236).— F.  Shdn. 

Cinnamic    acid.i    from    various    sources.     E.    Erlenmeyer. 

Ber.,  1900,  42,  2649—26.55. 
Synthetic  cinnamic  acid  can  be  resolved  into  two  isomeric 
acids,  the  cinnamic  acid  of  storax,  or  natural  cinnamic 
acid,  and  hcterocinnamic  acid.  The.se  iscmieridcs  differ 
in  their  ])hysical  properties  (see  Ber..  ll'OO.  42.  .502). 
The  natural'  cinnamic  acids  obtained  from  storax,  Peru 
balsam,  Honduras  balsam,  Alpinia  makiten-iis,  oil  of 
cassia,  and  the  acid  obtained  from  natural  allocinnainic 
acid  by  the  action  of  acetic  anhydride,  all  have  similar 
properties,  b\it  contain  small  amounts  of  heterocinnamii- 
acid.  The  methyl  ester  of  natural  cinnamic  acid  ^was 
distilled.  The  pVincipal  portion  boilcil  below  271°  C, 
and  yielded  pure  natural  acid  on  hydrolysis.  A  very 
snuill"  portirui  distilled  between  271  and  27.5°  ('..  and 
gave  ,an  acid  rcsi-mbling  the  natural  ac'd.  but  with  an 
odour  like  that  of  heterocinnamic  acid.  The  residue 
[i.e.,  boiling  above  275°  C.l  yielded  the  synthetic  acid. 
The  acid  obtained  from  benzalacetone  by  the  action 
of  sodium  hypochlorite  con.-.ists  of  a  mixture  _i>f  natural 
cinnamic  acid  and  heterocinnamic  acid.  When  benz. 
aldehyde,     malnnic    acid,    and    glacial    acetic    acid    »ro 
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heated,  benznlmalon-c  ac'd  is  produced,  and  when  hea'.cd 
yields  allocinnamic  aiid  ami  natural  cinnamic  acid.  ' 
The  acetic  acid  mother  liquoi-s  yielded  a  beiizal- 
malonic  acid  which  gave  hctcrocinnamic  acid  on 
heating.  The  ester  prodmcd  liy  the  condensat'on 
of  acetoacetic  ester  and  hcnzaldehyde.  when  hydrolysetl, 
yields  the  .synthetic  acid  similar  to  that  pioduced  by  tho 
Perkin  .synthesis.  Conimeixial  jihenylpropiolic  a<id  as 
well  as  the  pheiiylpropiolic  acid  i)repared  from  synthetic 
cinnam'c  :■.■  d  yield  luvtural  linnaniic  acid  on  reduction. 
The  propiolic  acid  prepared  from  hctcrocinnamic  acid 
yielded  in  different  cxper  ments  each  of  the  three  isomcridis 
of  cinnamic  acid.  Various  samples  of  cinnamic  acid 
prepare<l  by  the  Perkin  synthesis,  under  various  con- 
ditions and  with  altered  amounts  of  the  reacting  materials, 
were  examined  and  found  to  be  identical  with  the  synthetic 
cinnamic  acid. — F.  Shdx. 

Cinnamic  acids  ;    Dtjiendcnct  of  the  diffrnnces  in  the 

upon  the  original  sichslancis  from  which  Ouij  are  jjrt pared. 
E.  Erlenmeycr.     Bcr.,  I'JOi),  42.  2li.").">— 2(i7o. 

Bbxzai.deiiydk  can  be  separated  into  two  fractions. 
Of  these,  the  lower-boiling  fraction  yields  natural 
cinnamic  acid,  whilst  the  highcr-!>oiling  fraction  yields 
heterociiinamic  acid.  Natural  cinnamic  acid  can 
be  obtaine<l  as  follows: — (1).  from  natural  .sources: 
(21.  from  synthetic  cinnamic  acid  by  crystallisation, 
distillation  of  the  esters,  fractional  precipitation,  or 
through  phenylpropiolic  acid  :  (.S).  from  natural  ben/.alde- 
hyde  containing  hydrocyanic  acid,  from  commercial 
benzaldehyde  after  distillation,  from  the  benzaldchyde 
obtained  liy  the  oxidation  of  natural  cinnamic  acid, 
and  from  the  benzaldchyde  recovered  in  the  ordinary 
synthetic  process;  (4).  from  commercial  benzaldchyde 
in  the  presence  of  copper  or  copper  acetate.  It  can  also 
be  made  by  methods  already  indicated  (see  preceding 
abstract).  Synthetic  cinnamic  acid  can  be  prepared  : — 
(I),  from  commercial  benzaldchyde:  (2).  from  benzalde- 
hydc  free  from  hydrocyanic  acid  :  (S).  from  benzaldchyde 
obtained  by  the  oxidation  of  natural  cinnamic  acid 
at  a  high  temperature  and  without  neutralising  the  alkali  ; 
(41,  from  bloofi  albumin  :  (.")).  from  hetcro]1ropinii^■  acid  ; 
(61,  from  synthetic  f^-ljromocinnamie  acid  ;  (7).  from 
benzalacetone  :  (S).  from  a  mixture  of  the  more  or  less 
soluble  benzalmalonic  acids  ;  and  (!)).  by  mixing  hctcro-a- 
cinnamic  acid  and  the  a-einnamic  acid  of  storax.  Hctero- 
/S-cinnamic  acid  can  be  made  :^(  I ).  from  synthetic  cin- 
namic acid  by  various  methods  of  sc])aration  :  (2).  from 
hetero)ihcnylpropiolic  acid  :  (3),  from  heterodiliromo- 
cinnamic  acid  :  (4),  by  the  action  of  cold  concentrated 
sulphuric  acid  on  the  synthetic  acid  and  the  natural  acid  : 
(5),  from  the  heterobcnzaldchyde  obtained  from 
hctcrocinnamic  acid  itself ;  ((>),  from  the  hetero- 
bcnzaldehyde  which  is  obtained  by  distillation  from 
sjiithetic  and  natural  benzaldchyde;  (7),  from  the 
more  easily  soluble  benzalmalonic  acid.  As  the  crystals  of 
these  three  (innamie  acids  arc  too  small  to  be  measured, 
the  corresponding  dibromides  were  prepared,  and  their 
measuiTments  were  found  to  be  different.  Measurements 
of  the  conductivity  show  that  the  acids  differ  slightly  in 
strength.  The  author  concludes  that  the  differences 
observe<I  in  the  proix-rties  of  these  acids  is  due  to 
isomerism. — F.  .Shdx. 

liorie  acid  ;  VolililiiHilinn  0/ .  Inj  iijnition  in  a  ulream 

0/    carbon    lelraehloride    and    methyl    alcohol    rafiourt. 
.Jannasch   and   Harwood.     See  VII. 

Butyric  and  formic  ethers   [eslera]  ;    Alcohol  for   use   in 

making  ■ .     Oil,   Paint,  and  Drug.    Rep.,   Aug.    16, 

1909.  fT.R.] 
The  L".S.  Internal  Kcvenue  Bnrca\i  has  refused  to  permit 
the  use  of  denatured  alcohol  in  the  manufactuir  of  butyric 
and  formic  esters,  on  the  ground  that  such  e.stcrs  are 
chictly  usc<l  as  ilavtturing  materials  in  beverages,  and  also 
because  a  certain  amount  of  undecomixjscd  alcohol 
remains  in  the  linishcd   product. 

The  original  denatured  alcohol  law  barred  this  class  of 
preparation  from  the  benefit  of  the  statute,  but  the  supple- 
mental law  was  enacted  for  the  specific  purpose,  among 
others,  of  permitting  "  definite  chemical  substances  "  to  be 


made  with  the  use  of  denatured  spirits.  Under  thi 
supplemental  statute  appUeations  were  recently  made  fo 
authority  to  use  denatured  spirits  in  the  production  c 
these  esters,   but  the  request  has  been  refused. 

Patent.^. 

Iron      nlb'tminate     preparation,        K.      Laves,      Hanovc 

(;er:nany.  I'.S.  Pat.  92!l.4,')2.  .luly  27,  HlfHt. 
A  ritoDUC'T,  which  ivmains  stable  in  aipicous  solutioi 
is  prepared  by  mixing  30  kilos,  of  basic  ferric  ehlorid 
solution  with  200  litres  of  water  and  adding  8  kilo.' 
of  albumin  dis.solvcd  in  2(10  litres  of  water  ;  to  the  result 
ing  ferric  albuminate  are  then  a<ldcd  (•  kilos,  of  fern 
saccharate  and  300  grms.  of  alkali.  (.Sec  also  this  .1 
1907,  33,  l>37).— W.  P.  S. 

.4  JO  dyestufjs  [medicinal]  from  p-aminophenylarsiiiic  acid 

Process  for  preparing .      Act.-   ties.    f.   Anilinfal)] 

Ger.  Pat.  212,018.  ,June  28,   1907. 

The    diazo    compound    of    paminophenylarsinic    arid 
combined    with    naphthols,    aminonaphlhols.    na|ihth\i 
amines,  or  their  sulphonic  acids.     The  resulting  dyestuf! 
are  .said  to  be  applicable  to  medicinal  uses. — T.  F.  B 

Phenylarsenious  oxide   and  arsenobenztnr  :      Proctu  />■ 

preparing     derivatives     of     .       Farbwerke     vorni 

Meister,  Lucius,  und  Briining.  Ger.  Pat.  212,20.' 
Feb.  .5,  190S.  Addition  to  Ger  Pat.  20<).057,  .\fh\  ! 
1907  (this  .J.,   1909,  328). 

Homologues  and  carboxylic  acids  of  /(-aminophenyl 
arsinic  acid  (with  the  exception  of  the  N-dialkyl  derivn 
tives.  which  arc  disclaimed,  being  already  known)  ar 
converted  into  the  corresponding  derivatives  of  |ihenyl 
arsenious  oxide  and  arsenoljenzene  by  reduction.  Th 
products  are  less  toxic  and  stronger  in  their  action  toward 
trypanosoraes  than  the  arsinic  acid  derivatives  fron 
which  they  are  obtained.  These  latter  are  |)reparfd  h 
heating  «-  or  m-toluidine  or  pxylidine  with  arseninu 
acid  ;  the  products  can  then  be  substituted  in  the  amiii' 
groups,  and  the  methyl  groups  can  also  be  oxidised  t. 
carboxylic  acid  groups. — T.  F.  B. 

Salts  of  disulpho-acclaldehydc  sulphoxylic  iicid  ;     Prtxtf 

for  preparing .     t'hcm.   Fabr.   von   Hevden  A.-(J 

Ger.   Pat.  212.070.  .July  II,   1908. 
.\cETALDEHYi)E   sidphoxvlalcs   can    be    used   as  externa 
medicaments,  but   they  develop  a  mercaptanlike  odoui 
The    salts   of   disulphoacetaldehydc    sulphoxylic   acid  (!• 
not  pos.sess  this  disadvantage  ;    they  may  be  preparrH  ' 
reducing   sulphurous   acid,   free   or   combined.    l>y   c 
of  suitable  reducing  agents,  in  presence  of  salts  of  ai-et. 
hyde-disulphonic  acid. — T.  F.  B. 

Isoborni/l  esters  from  pinene  hydrochloride  ;     Proce*»t»  o 

mavnldcluri'iij   .     .J.    H.    Liitkehcrnuille.    Bnis^ls 

Eng.  I'at.  14,752,  .Inly  11,  190S.  Under  Int.  Tonv. 
.Fuly   12,   1907. 

See  Kr.  Pat.  .392,247  of  irms  ;   this  .1..  19O0.  41.— T.  F.  B 

Bornrol  and  hernial  esters  from  pinene  ;  Prortf 
nwkinq  — — .  G.  .\tisterweil.  Xcuilly,  France.  ' 
Pat.  18,049,  Aug.  27,  1908.  Under  Int.  Conv..  Ma.v 
1908. 

See  Fr.  Pat.  392,1,59  of  1908 ;   this  .t.,  1900.  41.— T.  \   l: 

Pharmaceutical     comjiound     [Mercuric     p-aminophenyla' 

sinatr]  :  Mnnnfncliirr  nf  a .     P.  .\.  Xewton.  I/>ndc)n 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co..  ElberfrM 
tJermany.     Eng.   Pat.  24.428,  Nov.   13,   l!KW. 

SSE  U.S.  Pal.  914,108  of  1!V9  ;   this  J.,  19(H1.  442.— T.  F.  B 

Tobacco  ertriirt  ;    Miinulacture  of  concrntrnlfd .     C  K 

Glovstein.  Henderson,  Kv.,  U.S.A.  Eng.  Pat.  24,74» 
Nov.    17.   1908.     I'nder  Int.  Conv.,  .Ian.   K».  1908. 

See  U.S.  Pat  899.80,'>of  1<>08  ;  this  J.,  1908.  11180.— T.F.B 
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XXI. 


PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 


roiling  of  P.O. P.  prirdf :    Siilphi-le  .     H.  E.  Srailh. 

Phot.  .T..  li)0<),  49.  330— S-Sl'. 
The  following  simpliticd  process  is  recommended  for 
|the  sulphide  toning  of  prints  on  "■  printing-out  "  papers  : — 
The  prints  arc  transferred  from  the  frame  to  a  solution 
of  ammonium  phosphate  made  alkaline  with  ammonium 
carbonate,  where  they  remain  about  ten  minutes,  when 
'they  are  tixed,  without  washing,  in  a  thiosulphale  solution, 
■also  made  alkaline  by  ammonium  carbonate.  After 
thoroughly  washing,  thev  are  treated  with  the  thiomolyb- 
(Ute  solul'ion  as  before  (see  this  J.,  1908,  833).— T.  F.  B. 

Patents. 

\Phr,loijriipHc    prinling ;      Method   of    prrparimj   .lolutiom 

used  ill  the  gum  bichromate,  process  for .     Soc.  Anon. 

]ji  Photograjihie  des  Couleurs,  Antwerp,  J.  Sury, 
Wvneghem,  and  E.  Bastvns,  Antwerp.  Eng.  Pat. 
iifi%ii,  Dec.  10,  1908. 
.ttl.  the  materials  necessary  for  the  preparation  of  paper 
.for  the  "  gum  bichromate  "  process,  are  mixed  in  powder 
jform.  agglomerated  if  desired  by  a  suitable  binding  medium, 
(90  that  the  solution  may  be  preparefl  at  once  and  as 
required.  The  following  example  is  given  : — Colouring 
matter,  20  parts  ;  gum  arable,  20  parts  :  white  sugar, 
I  pari :  potassium  bichromate,  4  parts.  For  \iT.e,  1  grm. 
^  dissolved  in  2  e.e.  of  water.  For  making  colour  photo- 
graphs, three  diffeicnt  coloured  mixtures  are  prepared, 
and  the  picture  prepared   by  superimposition. — T.  F.  B. 

\Three-cohur  screens  for  pimtography  ;    Proce.i.3  of  makinn 

. .     .1.    Bamber.     Fr.    Pat.   399,320,   Feb.    11,    1909'. 

J  i    Under  Int.  Conv.,  Feb.  13,  1908. 

^EE  Eng.  Pat.  32.i2  of  1908  ;  this  J.,  1908,  1132.— T.  F.  B. 
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XXII.— EXPLOSIVES,    MATCHES,    &c. 

lyrplosire.i ;      Report  of  the   Chief  Inspecjor  of  for 

.    Cape  Colony,  for  the  year  eiuiinij  Dec.  31st,   1908. 

IThe  following  table  give.s  the  amounts  and  values  of 
•tx[)losives  imported  into  the  Colony  for  the  years  1907 
uid  1908  :— 


1908. 

I 

Ih. 
Dynamite :     blasting 

conipound  and 

powder 4,371,050 

liunpowder 41,602 

N'itrocotton 237,449 

Fuse  I  — 

Detonators  I  — 


1907. 


1908. 


1907. 


lb. 


4,053,190 
51,658 
196,146 


149,039 
4,437 

16,620 
9,914 

13,595 


133,807 

4,807 

13,689 

13,903 

12,312 


Of  the  above  trade  the  United  Kingdom  takes  59 
per  cent.,  (Jermany,  34  per  cent.,  Norway  5-3  per  cent., 
Belgium  !■()  per  cent.,  the  small  remaining  amount 
loming  from  various  other  coun(;ies.  1834  samples  of 
explosives  were  examined,  and  of  this  total,  1599  were 
Wasting  gelatin  (the  chief  exjilosive  imported),  of  whicli 
1478  were  passed,  tJb  rejected,  and  55  returned  as  doubtful. 
The  output  of  the  Cape  Explosives  Factory,  at  Somerset 
West,  during  the  year,  was  as  follows  : — 


Dynamite    

;  Blasting  gelatin  . 

•Jplignite    

liflatin  dynamite 

Total    .. 


The  above  total  represents  an  increase    of   4,59  tons  on 
the    previous    year.     The   consumption    of    dynamite    is 


decreasing  rapidly,  blasting  gelatin  taking  its  place. 
Some  experiments  were  carried  out  to  ascertain  whether 
local  conditions  had  any  effect  on  the  heat  test  of  explosives, 
it  is  well  known  that  ozone  acts  upon  the  potassium 
iodide  starch-paj)er  producing  discoloration,  similar  to 
that  obtained  in  testing  an  explosive.  It  was  found  that 
heat-test  papers  exposed  in  a  pine  wood  became  dis- 
coloured within  10  minutes,  whdst  those  placed  in  the 
open  country,  in  the  same  locality,  remained  unaltered. 

— U.  \V.  McD. 


XXIII.-  ANALYTICAL    CHEMISTRY. 

APPARATUX 

Patent. 

(1(1.9  uiinli/.'iis  ;    Apparutus  for .     G.    V.    I'etlcrborg, 

Denver,  Colo.     U.S.  Pat.  928,027,  July  13,  1909. 

The  appaiTatus  consists  of  a  combination  of  two  pairs  of 
chambers,  one  chamber  of  one  pair  being  movable. 
Fixed  tubes  comiect  one  pair,  and  a  flexible  tube  connects 
the  opposite  pair  of  chambers.  Tlic  first  chambers  and 
tubes  contain  a  scaling  liquid  and  are  jnovided  with  a 
pipe  for  supplying  the  gases  to  be  analysed.  The  intro- 
duction of  the  latter  is  regulated  by  automatic  mechanism, 
and  means  are  provided  for  the  production  of  a  vacuum. 
A  tank  containing  an  absorbing  liquid  is  interposed 
between  the  two  sets  of  chambers,  so  that  the  ga.se3 
may  be  directed  from  the  first  pair  of  chambers,  through 
the  tank  into  the  opposite  pair  of  chambers,  the  volume 
of  unabsorljed  gases  being  registered  in  the  movable 
chamber. — O.  R. 

IN  ORG  A  NIC—Q  UA  NTl  TA  Tl  1  £. 

Culeiam  and  timgnesium  ;   Quantitative  separation  of . 

W.    C.    Blasdale.     J.    Amer.    Chem.    Soc,    1909,    31, 

917—922. 
As  the  result  of  experiments  with  the  mixed  carbonates 
of  the  two  metals,  in  proportions  ranging  between  jjurc 
(^alcite  and  pure  magnesite,  the  author  finds  that  the 
occlusion  of  magnesium  oxalate  by  the  calcium  jirecipitate 
may  be  obviated  by  adopting  the  following  method  of 
procedure.  When  the  amount  of  magnesium  does  not 
greatly  exceed  that  of  the  calcium  jiresent,  the  slightly 
acid  solution,  containing  00  grm.  of  the  .sample  and 
.•5-5  grm.  of  ammonium  chloride,  diluted  to  300  c.c.,  is 
heated  to  boiling,  when  1  grm.  of  oxalic  acid  is  added. 
The  liquid  is  then  neutralised,  during  a  period  of  five 
minutes,  with  a  1  per  cent,  solution  of  ammonium 
hydroxide,  and  allowed  to  stand  for  an  hour  before  filtering. 
In  the  presence  of  relatively  large  quantities  of  magnesium, 
the  precipitation  is  best  effected  in  two  stages,  in  the  first 
of  which  only  sufficient  oxalic  acid  is  used  to  combitc 
with  all  the  "calcium,  the  liquid  being  then  neutralised 
and  allowed  to  stand  for  ten  minutes,  after  which  the 
remainder  of  the  oxalic  acid  is  added,  the  solution  made 
alkaline,  and  allowed  to  stand  for  an  hotn-.--W.  E.  F.  P. 
Phosplioric  acid  ;    Quantitative  decomposition  of  metallic 

phosphates,  with  volatilisation  of  the .     P.  .fannasch 

and  \V.  Jilke.  J.  pr.  Chem.,  1909,  80,  113—127. 
Ai.i.  the  phosphates  of  this  group,  except  that  of  alu- 
uiinium,  are  completely  decomposed  by  hcalmg  in  a 
stream  of  carbon  tetrachloride  vapour,  and  the  a  olatiUsed 
phosphorus  chlorides  formed  can  be  collected  in  water 
and  the  phosphoric  acid  determined.  The  substance 
(0-3  grm.,  with  or  without  admixture  with  )iowdcred 
c|uartz)  is  placed  in  a  quartz  boat  in  a  combustion  tube 
drawn  out  at  the  further  end,  in  which  has  be<Mi  pivviously 
placed  a  loo.se  plug  of  glass  wool  about  15  cin.  long,  the 
object  of  which  is  to  condense  the  volatile  metallic  chloride 
formed.  The  carbon  tetrachloride  is  volatilised  from  a 
large  test-tube  immersed  in  a  bath  of  sulphuric  acid  at 
200°  C.  ;  this  test-tube  has  ground  into  it  a  taii-fuiincl 
with  a  cajiillarv  exit  tube  and  a  T-connection  below  the 
stopcock     so    tiiat   a  stream   of   carbon  dioxide   or   other 
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indifferent  gas  can  be  passed  through  the  apparatus,  and 

the  rate  of  introduction  of  carbon  tetrachloride  onn  be 
varied  at  will.  Tlie  diawn-out  end  of  the  combustion  tube 
is  connected  with  a  tiil)c  passiuf;  throiiyh  the  neck  of  a 
flask  contiiinin},'  water  ;  the  neck  of  the  llask  forms  an 
angle  of  13.')  with  the  combustion  tube,  and  the  cimnecting 
tube  ends  above  the  water  in  the  flask.  The  flask  is  again 
connected  with  a  "bulb-stair"  of  ten  or  twelve  liidbs, 
also  containing  water.  The  substance  is  first  heated  to 
about  2(W  ('.  in  a  slow  stream  of  carbon  dioxide  till  all 
water  is  exiH-llcd  from  it.  ,and  from  the  combustion  tube  ; 
then  the  carhdii  dio.Nide  is  stojijicd  and  carlion  tetrachloride 
vaporised,  the  Icnipcrature  being  raised  to  dull  redness. 
With  ferric  phosphate,  this  suffices,  but  with  the  other 
phosphates  of  the  group,  an  hour  at  this  tcmiKTature  and 
an  hour  and  a  half  at  bright  redness  arc  needed.  When 
dccom))osition  is  complete  the  carbon  tetrachloride  is 
shut  (iff,  the  carbon  dioxide  started,  and  the  glass  wool 
plug  is  gently  heated  till  the  whole  of  the  carbon  tetra- 
chloride which  may  ha\c  condensed  on  it,  along  with  any 
associated  phosphcniis  eomiiound,  is  driven  forward  into 
the  receiver.  The  iihosphorus  in  tlic  receiver  is  present 
chiefly,  though  not  entirelv,  as  phosphoryl  trichloride. 

—J.  T.  1). 

Vanadtc   acid ;     Quantitative   decomjxisilion   oj    vanadium 

tomjmunih  with  ivlatilisation  of  the  -,  by  ignition  in 

a  stream  of  nirbon  tetrachloride  vapour.     P.  Jannasch 
and  H.  F.  Harwood.     J.  pr.  Chem.,  1909,  80,  127—134. 

On  heating  alkali-metal  vanadates,  and  vanadium- 
containing  minerals  (vanadinitc.  enillichite.  carnotite)  in 
a  stream  of  carbon  tetrachloride  \apour  (.see  preceding 
abstract),  the  vanadium  is  completely  volatilised,  and  can 
be  collected  in  dilute  nitric  acid  ill  the  receiver.  The 
solution  is  afterwards  reduced  by  means  of  suljihurous 
acid,  and  the  vanadium  determined  by  jx^rmanganatc. 
If  mixtures  of  alkali  vanadate  and  phosph'ate  be  intimately 
mixed  with  four  times  as  much  common  salt,  and  then 
heated  in  carbon  tetrachloride  for  four  or  live  hours  at  a 
temperature  just  insufficient  to  soften  the  combustion 
tube,  the  whole  of  the  vanadium  and  phosphorus  are 
found  in  the  receiver  ;  and  after  determining  the  vanadium 
hv  reduction  and  titration  with  iiernianganatc.  the  phos- 
phorus can  be  precipitated  and  <leteriuiiicd.  Alkali 
phosphates,  which  alone  are  unaffected  by  carbon  tetra- 
chloride, are  completely  decomposed  if  previously  mixed 
with  four  times  their  weight  of  sodium  chloride.— J.  T.  D. 

Copper  sulphate  [and  copper  salts]  ;      Gravimetric  deter- 
mination of  .     P.  B.  Balhmore.     Pharra.  ,T     lOtlO 

83,  271. 

This  new  method  depends  on  the  fact  that  hvpophos- 
phorous  acid  reduces  copper  salts  to  metnlli."  co]ii)i-r, 
jiist  as  mercurial  salts  are  reduced  to  metallic  mercury! 
Three  grins,  of  thi'  salt  are  heated  on  the  watei-bat'h, 
with  constant  stirring,  with  an  excess  of  liviiojiluKpliorous 
acid  dilute<l  with  an  e(jual  volume  of  water.  I'rcvious 
solution  of  the  copper  sulphate  in  water  is  not  ncedfid. 
In  a  few  minutes  the  metal  is  <|uantifatively  jirccipitatcd. 
The  clear  Uquid  is  decanted,  the  jirecipilate  collected, 
washed  first  with  water,  then  with  alcohol,  and  tinallv 
with  ether.  After  drying  for  a  few  moments  in  a  cuiient 
of  air  it  is  transferred  to  a  tared  porcelain  crucible, 
ignited  until  constant  in  weight,  and  weighed  as  cupric 
oxide.— J.  O.  R 

Aluminium  ;     Analysis  of  .     Direct  dctermimiiioii  of 

mclaUic  aluminium.     E.    Kohn-Abrest.     See   X. 


Nitrates ;       Determination    of    

chlorides.     I{.  Jiaiville. 


-    in    imirr   containing 
.SecXVUUi. 


ORG  A  SIC-QVA  LIT  A  Tl  Vll. 

Calcium  sucrate  in  milk  ;    Detection  of . 

fusser.     Sec  XVIIIJ. 


t>.  Kotlien- 


ORQANIC—Q  UA  NT  IT  A  Tl  VE. 

Phosphorus  ;     Indirect  colorimelric  determination  of  

with  uranium  acetate  and  potaxsinm  ferroci/anide 
R.  B.  Cibson  and  C.  Estes.  .J.  Biol.  Chem  '  IStnt 
6.  349—357. 

In  the  method  proposed  for  the  determination  of  phos- 
phorus in  organic  substances,  the  ijliosphoms  is  obtained 
in  solution  by  fusing  the  substance  with  alkali  and  nitrate 
in  the  usual  way  :    an  excess  of  uranium  acetate  solution 
is  then  added  to  the  .solution  and  the  niKomliiuwl  urannim 
is    determined    coloii metrically    after     liltiTing    off    thv 
precipitated    uranium    phosphate.     .After    the    suhslanec 
has    been   fused    with    a    mixtuie   containing   4    parts  of 
sodium    hydroxide   to    1    part   of   ])ota.ssium    nitrate,   the 
melt  is  dissolved  in  water,  the  solution  is  aeiditie<)  wilh 
sulphuiic  acid,  boiled  to  remove  nitric  oxide,  and  dihit<><l 
to  a  deliuitc  volume.      Or,  the  substance  luny  be  digested 
with  sulpliiiric  acid,  as  in  the  Kjeldahl  process,  and  the 
colourless  solution  then  diluted.     The  phosphoric  acid  is 
determined    in    the    dilute    acid    soluti(m    as    follow;  :— 
Rerujtiits   r<ijHind.-(l).  Standard   uranium   acetate  solu- 
tion   containing    3.5.4(il    ginis.    of    maniiim    acetate   per 
htic  and  carefully  standardised   by  titration  (with  fenv- 
cyanide    as    indicator)    against    a    disodium     phnsphHic 
solution  equivalent  to  O-CKfr)  grm.  of  phosphorus  iientoxidc 
per  c.c.  ;    Fifty  e.c.  of  this  uranium  acetate  solution  an- 
diluted  to   1000  e.e.  for  the  eolorimetrie  determinations. 
(2).  Sodium    acetate-acetic    acid    solution    containing   2(1 
grms.  of  sodium  acetate  and  100  e.c.  of  30  per  cent,  scetic 
acid    per   litre.      Process. — An     aliquot     portion     of    the 
phosjihorie    acid    solution    under   exaiuiiiati(ui    is   placed 
in    a    flask,    a    piece    of    litmus    paper    is    added,    and 
ammonia    (sp.   gr.    0-90)    is    run    in    until    the    solution 
is    alkaline).      The    solution    is  boiled    until    the    litmus 
paper   turns   red   and    the    whole   is   concentrated     to  • 
vobime  of  about  1,5  c.c.     Five  c.c.  of  the  sodium  aceUte 
solution  and  ,50  c.c.  of  the  dilute  uranium  acetate  solution 
are   added,    the    mixture   is   diluted    to    exactly    100  c.c, 
and  allowed  to  stand  overnight.     A  solution' containing 
50  e.e.  of  the  uranium  acetate  solution  and  ,')  c.c.  of  thu 
sodium  acetate  solution  in   100  c.c.  is  similarly  made  uji 
for  compHrison.     The  preciiiitated  uranium   phosphate  is 
then  removed  by  filtration  and  10  c.c.  of  the 'clear  tiltnitf 
arc  placed   in  a    11)0  c.c.   measure   tocether   with   1..5  cc 
of    10    per   cent,    iiotassium    ferrocyanide    solnticm.     Tlie 
red-brown  colour  is  usually  fully  developed  in  the  courw 
of  2  minutes,  but  there  may  be  sufficient  sulphate  present 
to  delay  the  development  of  the  cohiur  for   l.'i  miniitn. 
Water  is  next  added  to  make   thc^   volume  up  to  100  cc, 
and   the   coloration   is  compared   with   that   obtained  on 
similarly    treating    10    c.c.    of    the    comparison    ;olution. 
The  (iilonr  is   pernument  for  several  hours.     Nitric  acid 
and   nitrates,   and.   to  a   les-s  extent,   chlorides,   intcnsiiy 
the   coloration,    a    maximum    and    iiuHlant    point    lieinjj 
reached  at  ccuiijiarativcly  low  concent ra! inns  of  the  sails. 
•Sulphates  delay   the  development  of  the  cohuir  slightly 
and   In     high   cimeent  rat  ions   have   an    inhibiting  aclioii. 
If  the  above  directions  be  followed,  (he  nsults  ohtainwi 
aix-,   however,  stated  to   be  quit<!  trustworthy.— W.  P.  S. 

Fornialdehi/de ;       Determination    of    iw    commercial 

■wlulions.     O.  Blank  and  Finkenbeiner.     Phaini.  Zeit  . 
1909,  54.  1)24. 

FditM.vi.OKiivDK  is  oxidised  into  foiniic  acid  by  mesii!. 
hydrogen  peroxide,  and  the  acid  thus  foimedis  tilral. 
Three  grms.  of  the  solution,  or  1  grm.  of  solid  formaldeln.i. 
polymer,  are  treated  in  a  cai)acious  Erienmeycr  dmk 
with  25  to  30  c.c.  of  twice  normal  slandanl  sodium 
hydroxide  solution ;  nftor  3  minutes  50  c.c,  of  purr  • 
(neutral)  2-5  to  ,'1  prr  cent,  hydrogen  iH'ioxide  solution 
are  run  in,  through  a  funnel,  to  picviiit  loss  by  spurting. 
Aflei-  slandiiig  for  2  or  3  minutes,  the  funnel  is  wanbrd 
down,  and  the  free  sodium  hyilroxidi'  remaining  is  titrated 
back  with  twice  noiinal  sulphuricacid  with  litniiis  indicator. 
With  solutions  containing  less  than  30  per  cent,  of  formalde- 
hyde, the  oxidation-mixture  shouhl  be  alloweil  to  stand 
for  10  minutes  before  titration.  The  results  obtained 
aiie  more  accurate  than  those  of  the  processes  of  the 
Japanese  or  tJerman   pharmaeopceias. — .1.  O.  B. 
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Balm  ■petroleum  ;   Filtration  of through  fulh  /-  ■  i///-. 

[Separation  of  naphthenes,  dinnphthenes,  paralfin-s,  <i:c., 
from  terpenes,  and  unsaturated  hydrocarbons.  V.  F. 
Herr.     See  III. 

Valuation  of  dark  blood  albumin  for  the  clarification   of 
tanning  extracts.     J.  Jedlicka.     See  XIV. 

Negative  adsorption,  and  estimation  of  the  swelling  action 
of  acids  on  hide  powder  and,  pelt.     E.  Stiasny.     See  XI\". 


Glucose  in  leather  ;  Determination  of  - 
See  XIV. 


.Starch  , 


Direct    determination    of 
See  XVI. 


H.  a.  Beniutt. 


G.    Baiinici't. 


'  XXIV.— SCIENTIFIC     &    TECHNICAL    NOTES. 


Ketones;  Synthesis  of  fatty  unsaturated .     F.  Bodroux 

.irid  F.  Taboury.  C'omptes  rend..  HlOO,  149.  422—423. 
When  ketones  containing  the  grouping.  .CO.CHj,  are 
heated  uith  calcium  carbide,  condensation  takes  place 
with  the  elimination  of  water  and  the  formation  of  an 
unsaturated  ketone.  Propanone  forms  mesityl  oxide, 
isophorone.  and  xylitone.  Butauone  gives  a  ketone. 
I  ,H,iO.  which  is  a  colourless  liquid,  boiling  at  164° — 
lr,i)-C.  at  760  mm.,  and  with  the  sp.  gr.  0-853  at  25°  C. 
■fhe  semicarbazone  melt.s  at  114° — 115°  C.  When  reduced 
with  hydrogen  at  180°  C.  in  the  presence  of  nickel,  the 
ketone  is  converted  into  a  .saturated  ketone,  which  boils 
at  153°— 1.5.0°  C.  at  760  mm.,  and  has  the  sp.  gr.  0-820 
at  24°  C.  The  semicarbazone  melts  at  102°  ('.  Tlie 
unsaturated  ketone  is  probably  methyl-3-heptene-3-one.5. 
Methyl-2-ijentanone-4  yields  trimethyl-2.4.8-nonene-4- 
OQe-6.  which  is  a  colourle.ss  liquid  with  a  pleasant  odovir, 
boiUng  at  217°— 219°  ('.  at  760  mm.,  with  the  sp.  gr. 
0-838  at  18°  C.  and  with  nD=  1-4491  at  18°  C.  The 
lO-time  boils  at  143° — 145°  C.  at  17  mm.  The  ketone  is 
slowly  reduced  by  hydrogen  at  280°*'.  in  the  presence 
of  nickel,  and  trimethyl-2.4.8-nonanone-6  is  produced. 
This  substance  boils  at  210° — 212°  C.  at  760  mm.,  has  the 
sp.  gr.  0-820  at  18°  C.  and  nD=  1-4262.  The  oxime  boils 
.^t  138° — 140°  C.  at  15  mm.  Mesityl  oxide  yields  a  ketone, 
•'ijHisO.  This  is  a  yellow  liquid  with  an  unpleasant 
.smell.  It  boils  at  238°— 242-  C.  at  741  mm.,  and  has 
the  sp.  gr.  0-937  at  17°  C.  It  forms  two  semicarbazones, 
one  gummy,  the  other  melting  at  165° — 166°C. — F.  Shdx 

Carbonic  acid  ;    Decomposition  of by  ultraviolet  rays. 

H.  Herchefinkel.     Compt.  rend.,  1909,  149.  395—396. 

Ulteaviolet  light  decomposes  dry  carbon  dioxide  at 
the  ordinary  temperature  into  carbon  monoxide  and 
oxygen.  In  confirmation  of  Ramsay  and  Cameron's 
results  the  author  also  finds  that  carbon  monoxide  is 
1  produced  by  the  action  of  radium  emanation  on  carbon 


amount  of  heat  given  out  by  this  small  quantity  of  radium 
is  »o  great  that  it  is  more  than  enough  to  replace  the  heat 
which  flo-.vs  from  the  inside  to  the  outside  of  the  earth. 
This,  as  Rutherford  has  ))ointed  out,  entirelj'  vitiates  the 
previous  method  of  determining  the  age  of  the  earth. 
Strutt  has  shown  that  if  radium  behaves  in  the  interior 
of  the  earth  as  it  does  at  the  surface,  rocks  similar  to 
those  in  the  earth's  crust  cannot  extend  to  a  depth  of 
more  than  forty-five  miles  below  the  surface. 

Though  the  discovery  of  radio-activity  has  taken 
away  one  method  of  calculating  the  age  of  the  earth  it 
has  supplied  another.  The  gas  helium  is  given  out  by 
radioactive  bodies,  and  since,  except  in  beryls,  it  is  not 
found  in  minerals  which  do  not  contain  radio-active 
elements,  it  is  jjrobable  that  all  the  helium  in  these  minerals 
has  come  from  these  elements.  In  the  case  of  a  mineral 
containing  uranium,  the  parent  of  radium  in  radio-active 
equilibrium  '.vith  raditnn  and  its  products,  helium  will 
be  produced  at  a  definite  rate.  Helium,  however,  unlike 
the  radio-active  elements,  is  permanent  and  accumulates 
in  the  mineral ;  hence  if  we  measure  the  amount  of  helium 
in  a  sample  of  rock  .nnd  th.?  amount  produced  by  the 
sample  in  one  year  we  can  find  the  length  of  time  the 
hehum  has  been  accumulating,  and  hence  the  age  of  the 
rock.  This  method,  which  is  \lue  to  .Strutt,  may 
lead  to  determinations  not  merely  of  the  average  age  of 
the  cnist  of  the  earth,  but  of  the  aces  of  particular  roeks 
and  the  date  at  which  the  various  strata  were  deposited  ; 
he  has,  for  example,  shown  in  this  way  that  a  specimen 
of  the  mineral  thorianife  must  be  more  than  240  million 
years  old. 

The  physiological  and  medical  properties  of  the  rays 
emitted  by  radium  is  a  field  of  research  in  which  enough 
has  already  been  done  to  justif}'  the  hope  that  it 
may  lead  to  cousidci-able  alleviation  of  human  suffering. 
It  seems  quite  definitely  established  that  for  some  diseases, 
notably  rodent  ulcer,  treatment  with  th  se  rays  has 
produced  remarkable  cures  ;  it  is  imperative,  lest  we 
should  be  passing  over  a  means  of  saving  life  and  health, 
that  the  subject  should  be  investigated  in  a  much  more 
systematic  and  extensive  manner  than  there  has  yet 
been  either  time  or  materia!  for.  Radium  is,  however, 
so  (ostly  that  few  hosijital.-^  could  afford  to  undertake 
pioneering  work  of  this  kind :  fortunately,  however, 
through  the  generosity  of  Sir  Ernest  Cassel  and  Lord 
Iveagh,  a  Radium  Institute,  under  the  patronage  of  his 
Majesty  the  King,  has  been  founded  in  London  for  the 
study  of  the  medical  properties  of  radium,  and  for  the 
treatment  of  jjatients  suffering  from  diseases  for  which 
radium  is  beneficial. 


idioxide.- 


J.  C.  C. 


Properties  of   radium.     Extract   from   Address    of   Prof. 
J.  J.  Thomson.     Brit.  Assoc,  Winnipeg,   1909. 

Befokb  the  discovery  of  radium  it  was  supposed  that  the 

leuppUes  of  heat  furnished  by  chemical  changes  going  on  in 

(the  earth  were    quite   insignificant,    and    that  there    w-as 

1 1  nothing  to  replace  the  heat  which  flows  from  the  hot  interior 

'  of  the  earth  to  the  colder  crust.    Now  when  the  eaith  first 

solidified  it  only  possessed  a  certain  amount  of  capital  in 

lie  form  of  heat,  and  if  it  is  continually  spending  this 

capital  and  not  gaining  any  fresh  heat  it  is  evident  that 

the  process  cannot  have  been  going  on  for  moie  than  a 

'i-rtain  number  of  years,   otherwise  the  earth   would  be 

'  "Ider  than  it  is.     Lord  Kelvin  in  this  way  estimated  the 

»se  of  the  earth  to  be  less  than  100  million  years.     Though 

[the  quantity  of  radium  in  the  earth  is  an  exceedingly  small 

Ifraetion  of  the  mass  of  the  earth,  only  amounting,  according 

to    the    determinations    of    Strutt    and    Joly.    to    about 

'ive  gims.   in  a  cube   whose  side  is   100   miles-,   yet  the 


Trade  Report. 

Foreign  Patents  in  England. 

The  Patents  and  Designs  Act,  1907,  came  into  force 
on  Aug.  28  of  last  year  so  far  as  regards  Section  27,  -ivhich 
deals  with  the  revocation  of  patents  worked  outside  the 
United  Kingdom.  The  Act  gives  power  to  any  person 
to  apply  to  the  Comptroller-General  for  the  revocation 
of  a  patent,  after  it  has  been  in  existence  four  years,  on 
the  ground  that  the  patented  article  or  process  is  manu- 
factured or  carried  on  exclusively  or  mainly  outside  the 
United  Kingdom.  During  the  year  which  has  elapsed 
since  Section  27  came  into  force.  69  applications  for 
revocation  of  foreign  patents  have  been  made  to  the 
Comptroller-General.  In  10  ca-ses  only  were  patents 
revoked  by  that  official.  In  four  of  these  cases  the 
patentees  appealed  to  the  High  Court,  and  in  two  cjiscs 
relating  to  improvements  in  electric  arc  lamps,  the  decision 
of  the  Comptroller-General  was  reversed,  evidence  having 
been  adduced  which  was  not  placed  before  the  C-omptroller- 
General.  the  effect  of  which  was  to  show  that  the  patented 
process  was  bein"  adequately  carried  on  in  this  country. 
The  two  nllier  appeals  to  the  High  Court  were  unsuefedsful, 
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so  that  the  number  of  patents  finally  revoked  was  eight. 
Those  revoked  related  to  the  following  articles  or  pro- 
cesses : — Arti6cial  istouc  slabs  and  tiles  (two  patents), 
sewing  nuichiucs,  un>hrclla.<,  adhesive  stays  or  fastening 
straps  u.scd  in  bo.\  making,  the  lubrication  of  gig-niills, 
a  steam  motor-car.  and  locks.  In  another  ciise,  thut  of 
ft  patent  connected  with  the  manufacture  of  china  clay, 
the  (."omptroUer-tleneral  made  a  conditional  order  of 
revocAtion.  The  Act  gi\cs  him  power  to  revoke  a  ]iateiit 
either  (a)  forthwith,  or  (fc)  after  such  reasonable  inter\al 
as  may  be  spciilied  in  liis  order,  unless  in  the  meantime 
it  is  shown  to  his  satisfaction  that  the  patented  article 
or  process  is  manufactured  or  carried  on  within  the 
I'nited  Kingdom  to  an  adequate  extent.  In  the  ca.se 
in  ((ueslion  the  patent  was  ordered  to  be  revoked  at  the 
end  of  the  present  year  unless  in  the  meantime  the  ivquisite 
proof  of  "  adequate  "  working  is  yiven.  Of  tlie  other 
apphcations,  four  were  dismissed  by  tlie  ('om)itroller- 
General,  in  addition  to  the  two  cases  in  whidi  -Mr.  .Tustice 
Parker  rever.scd  the  deiisions  of  that  oBicial.  I'wiiity- 
eight  ap])bcations  were  withdrawn  after  they  had  been 
lodged,  in  many  cases,  it  is  understood,  because  evidence 
was  forthcomini;  of  "  adequate  "'  working.  There  remain 
2(i  cases  which  are  still  oiTieially  pending,  although  in 
iu\e  or  two  instances  the  applications  have  lapsed  through 
effluxion  of  time. 

In  the  lirst  seven  months  of  this  year  there  were 
17,S()9  patents  applied  for — an  increase  of  1.5G6  as  com- 
pared   with    the    (corresponding    period    of    1008,    though 


only  an  increase  of  319  upon  the  larger  figures  for  the 
first  seven  months  of  1007.  .Sixteen  fewer  patents  were 
t«ken  out  in  1900  by  American  subjects  than  in  1908 
and  331  fewer  than  in  1007.  The  deerea.se  in  (iernian 
patents  has  been  consistent— 2.000  in  1007.  l,S22in  IOCS, 
and  I,7.'}o  in  1000,  and  the  same  may  be  said  of  the  .\ustri«n 
patents — 2.53.  234,  and  102  resjH-ctively.  Frcncli  patents, 
which  were  1)20  in  1907  and  070  in  I90S,  decrea.sed  to 
.■>(;0  in    1000. 

French  /xiUiiln  fur  pruccuscK.     ('hem.  an<l  Drug.,  .Aug.  21 
1009. 

TllK  Conseil  d'Ktat  has  just  given  a  decision  regarding 
the  <|Uestion  of  the  (xissibihly  or  legality  of  taking  out 
French  patents  for  processes  employed  in  nuinuiacturinK 
pharmaceutical  preparations.  It  has  hm<;  been  laid  down 
that  the  medicauient  itself — that  is,  the  remetlv  for 
human  sulTcring — cannot  be  patented.  This  particuUr 
case  dealt  with  an  application  for  the  patenting  of  a 
process  of  manufacture  of  a  fatty  substance  extracted 
from  bacterial  bodies  which  is  suitable  for  therajieutir 
use.  This  jirocess,  it  was  claimed,  would  produce  various 
remedies  according  to  the  nature  of  the  bacteria  treated. 
The  (tovernment  Commissary  objected  to  anv  distinction 
being  made  between  thi'  remeily  and  the  mcthiHl  of  itK 
manufacture.  To  [latent  the  process  was  tantamount  to 
patenting  the  remedy  itself.  Tlu'  Con.seil  d'Ktat  adopted 
this  view,  and  dismissed  the  app"al  for  refusal  of  patent.     ' 


Chemical  trade  of  Japan  in  19U7  iiml  1008  ;    Foreign 

Imports. 


1907. 


Cliem.-Zeit.,   loiio,  33,  930. 


1B08. 


Quantity. 


Value. 


<Junntity. 


DruKs,  cliemic.als,  .tc.  :— 

,-\cetic  arid  {^) 

Bismuth  subiiitrate ewt. 

Ksscntial  oils    

Phosplionis  cwt. 

Potjisaiuin  chloride   tons 

I'otas.-tium  cyanide    ,, 

C'alctncd  soda 

Caustic  soda » 

DruEs.  *c..  not  specialls'  defined    

Dyestulfs  and  jiiKuicnts  : — 

.Aniline  dye-stuff.* tons 

(Jold,  silver,  aiul  platinum  solutions    

IndiKO.  dry,  natural  tons 

fiyntlietic 

Oil  colours    

.-Vntiseptic  colours 

Dycstulfs  not  specially  dclincd    

Motsls  •  — 

.\luininium    '""s 

Liad  in  pigs,  iiiKots,  and  sheets 

Clipper  tubes    

.NicJici    

Tin  in  l)liicl;9.  infiots,  and  slieets , 

Zinc,  liioi  k  zinc,  and  zinc  plat*? 

.Metals  niit  specially  mentioned  

.  fats,  and  waxes  : — 

Kerosene galb. 

I.ubricatine  oils  tons 

I'aratlin  wax 

Other  oils,  fats,  and  waxes    

Fertilisers:-- 

.\nuuoniuni  sulpiiate tons 

Hones  » 

Bone  manures    h 

Dried  fish   

Fish  Ruano 

Oil  cakes 

HhoHjilHirite n 

.Superphosphate   n 

Sodium  nitrate • 

.Manures  not  specially  defined   

Various  ;  — 

Wood  pulp  for  paper  niakini;    tons 

Dynamite  and  other  explosives 

Perfumes  and  cosmetics    

Robber  and  gutta-percha,  raw  and  In  block*    . .    ton!  . 

Celluloid  in  lilocka  and  bars    .• 

Portland  cement   a 

Sugar 


Oils. 


713 

5001 

3051 

807 

1.1.101 

lO.lflS 


3328 

i:)si 
isuu 


iini 

438-i 
.-lU:! 
^.17 

Hori 

8111 


70,lll.'i,02ll 
.'wUtl 


112,152 

19.648 

11.426 

9358 

17,873 

405.814 

127.202 

24,237 

5892 


15,964 


371 

118 

4S,04t 


£ 

20,500 

18,000 

24.500 

50,300 

121.200 

37.200 

83,500 

119,600 

661,200 

252,300 
27,800 
70,600 

523.300 
42,100 
33,300 

203,300 

184.100 
87,10(1 
B9,70U 
45,400 
142.300 
23S.10U 
331.000 

1.462,300 

I'll. 500 

152.000 

263,000 

839,900 
92,300 
75,400 
57,700 

147,800 
2,148,000 

398.200 
89.000 
05.000 

118,300 

168,100 
86,400 
59,600 

106,300 
32,700 

136,500 
S.O4a,6O0 


282 

4289 

2638 

326 

14.516 

9385 


2747 

51 
1418 
1322 


469 
6612 
661 
620 
760 
8828 


72.207.833 
8100 
7654 


06.446 

18.430 

8987 

4489 

16,343 

627,076 

119,169 

1420 

6887 


18,338 


517 

266 

16,377 


Value, 


£ 

21,400 

8200 

39,600 

37,900 

87,900 

22,200 

82,500 

114,400 

561,800 

207,300 
21,700 
18,500 

634,700 
34,500 
26,000 

207,300 

43.100 

99.800 

56.900 

86.000 

I0U,3UU 

209,100 

207,800 

1,542,000 

94,500 

210,700 

400,700 

898,000 
76.500 
49.800 
26,400 

132,800 
2.499,000 

342,100 

4200 

62.200 

182.400 

186,900 
55.800 
49.200 

118,700 

68,200 

43.600 

2.020,700 


t>)  The  import  duty  fin  acetic  acid  has  recently  been  increased  In  order  to  protect  the  hnme  industry. 
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BOOKS  RECEIVED. 


965 


ExjiorU. 


1907 


1908. 


— 

Quantity. 

Value. 

Quantity. 

Valve. 

£ 

£ 

1820 

513.200 

1076 

210.600 

1113 

3-.. 600 

750 

21.700 

31,900 

— 

28,600 

39 

34,500 

32 

26,900 

29.900 

— 

30,500 



72.200 

— 

50,000 

31,136 

K  11.400 

30.259 

105,900 

— 

1H0.300 

— 

151,000 

38.400 



25,100 

2!,4«« 

303.700 

21.119 

247,900 

215.T 

109,300 

2  272 

96,500 

47.400 

— 

53,600 

28.189 

95,900 

33.420 

97,600 

Irogs,  chemicals,  itc.  * — 

Camphor   tons 

Camphor  oil , 

Giaseng   

Menthol  crystals    tons 

Peppermint  oil 

Patent  medicines 

Sulphur   tons 

Drugs.  *c.,  not  specially  deflneilO  

aiious  — 

Antimony  and  antimony  articles    

Fish  oils    t^His 

Vegetable  wax  

Other  oils  and  waxes 

Portland  cement   tons 


')  These  include  sulphuric  acid,  bleaching  powder,  and  potassium 
313  tons  (£4150),  and  309  cwt.  (£10,390)  respectively. 


'Ifermon  Customs  tariff  ;  Modifications  in  the .     Board 

of  Trade  J.,  Aug.   19,  1909. 
HE  following  statement  shows  some  of  the  modifications 
f  the  German  Customs  Tariff  resulting  from  the  financial 
leasures     which     have     recently     received      legislative 
motion  : — 


iodide,  the  exports  of  which  for  1907  were  3327  tons  (£22.950), 

—A.  .S. 

grinding,  and  by  boring  or  drilling.  IV.  Hardness  deter- 
mined by  resistance  to  shearing  Y.  Hardness  and 
tenacity.  VI.  New  method  for  estimating  hardness. 
VII.  Hardness,  and  resistance  to  splitting.  VIII,  Mohs' 
scale  of  hardness,  IX.  Further  investigations  of  minerals 
and  metals.     X.  Hardness  and  solubility.     XI.  Hardness 


ariff 
No. 


Articles. 


Rate  of  duty. 


Former 


New 


Acetic  acid,  crystallised  acetic  acid,  and  acetic  anhydride  ;    the  immediate  receptacle 
and  contents  weighing — 

20  kilos,  or  more    

Less  than  20  kilos 

Ether  ot  all  kinds,  simple  aad  compound  ;    also  cognac  oil  (grape  oil) — 

In  casks 

In  other  receptacles 

Note. — The  Bundesrat  is  empowered  to  reduce  the  rates  of  275  marks  and  350  marks 
prescribed  in  No.  347  to  225  marks  and  300  marks  respectively. 
Perfumer^'  .and  cosmetics  (e.g..  hair  dye.  face  washes  and  other  toilet  preparations)  con- 
taining" ether  or  alcohol ;    head,  mouth  or  tooth  washes  containing  ether  or  alcohol  ; 
perfumed  or  fragrant  extracts  (essences,  tinctures)  and  waters  contpining  ether  or 

alcohol :    toilet  vinegar    

Note. — The   Bundesrat  is  empowered  to  reduce  the  rate  of  400  marks  prescribed  in 
No.  356  to  350  mark-3. 


Mks. 
100  kilos. 


12 

48 


Nfks. 
per  100  kilos. 


42 

78 


160 
240 


300 


275 
350 


I 


Books  Received. 

BnJiD.\D  Lake  Asphai.t.  Previt£  .\nd  Co..  2,  Crosby 
'  Square,    London,    E.C.      1909. 

AMPHLET  containing  15  pages  of  subject  matter,  and  two 

lustrations.  The  matters  treated  of  are  as  follows  : — 
The  concession  and  its  statistics.     II.  The  pitch  lake. 

II.  Crude  and  purified  Trinidad  lake-asphalt,  with 
aalyses.  IV.  The  crude  and  purified  article  compared. 
1.  The  bitumen  in  the  Lake-asphalt.  VI.  The  mineral 
'.after  in  the  asphalt.     VII.  The  insoluble  non-bituminous 

•ganic  matter.  VIII.  The  specific  gravity,  and  melting 
pint,  IX.  The  refined  Trinidad  lake-bitumen.  X.  Its 
Manufacture.     XJ.  Fluxes    to    be    used.     XII.  Analyses 

'  two  standard   Lake  bitumens. 

IE  Harte   der    festen    Korper    und    ihke    physik- 
-Ai.iscH-CHEMiscHE     Bedeutuso.     Von     Dr.    Viktor 
PoscHL.     Theodor  Steinkopff's  Verlag.     Dresden.   1909. 
;  Price  M.  2.50. 

fO  volume,  containing  84  pages  of  subject  matter,  with 
'Ur  illustrations  and  one  table  ;  also  an  alphabetical 
dei  of  names  of  authors.  The  subject  matter  is  arranged 
id  classified  as  follows : — I.  Older  methods  for  the 
stermination  of  hardness.  II.  Hardness,  as  determined 
I*  If    Hobeln,    and     Auerbach.        III.  Determination    by 


I 


and  chemical  composition.  XII.  Hardness,  chemical 
composition,  crystalline  form,  and  density. 

Annual   Statement    op   the    Trade    of   the  United 

Kingdom    with    Foreign    Couhthies    and  British 

Possessions,  1908.     Volume  II.  [Cd.  4.784].  Wyman 
and  Sons,  Fetter  Lane,  E.C.     Price  'is.  5d. 

This  volume  contains  abstract  and  detailed  tables  of 
imports  from,  and  exports  to,  each  country  ;  abstract 
and  detailed  tables  of  imports  and  ex,ports  at  each  port ; 
tables  showing  the  amount  of  Customs  revenue  received 
at  each  port  or  place  ;  details  of  the  transhipments  under 
bond  of  certain  articles  ;  an  account  of  the  quantities  of 
articles  liable  to  Customs  duties  remaining  in  bond,  and 
details  of  the  transhipments  of  free  goods  on  through 
bills  of  lading  (see  also  this  J.,  1909,  820). 

St.^tistical  Abstract  for  the  United  Kingdom  in 
each  of  the  last  fifteen  years  from  1894  to  1908. 
[Cd.  4,805.]  Wyman  and  Sons,  Fetter  I>anj,  E.C. 
Price  Is.  8d. 

This  publication  embodies  in  a  concise  form  statistical 
data  available  from  official  sources  in  ivgard  to  the 
finances,  trade,  shipping,  agriculture,  fisheries,  railways, 
tramways,  banking  oi)erations,  &c.,  of  the  Unitet* 
K'lilgdo'u  during  tlie  past  fifteen  years. 


900 


NEW   BOOKS.    DISSERTATIONS. 


{Sept.  16.  IMS. 


■New  Books. 


Andes,  Louis  Edg.  :  Die  technischen  Vollondungs- 
arbcitcn  dcr  Holz-Industrie,  diis  Sihlcifpii.  Bcizen, 
Poliercn,  T.:nkii>rcii.  .Ansticichcn  u.  Verj;oldcii  dcs  Holzcs. 
Xi'bst  der  Diustcllg.  dcr  liicrzu  vcnvt-uilbarcn  Muturiivlieii 
in  ihren  Haii|it;;niiidy.ii;;en.  ">,  Vuilstiindi};  uiiigfurb.  ii. 
verb.  Aull.  (\11I..  1!)'JS.  m.  4;')  Ablnldgn.)  Svo.  Vienna 
A.  Hartlebcii.  IllOD.     .M.  L'..W.     SI.  Oeb.  3.30. 

Helhwiiiiiii  (;.  :  .Munualo  jiratico  del  caldcraio  cos- 
Inittore  di  laldiiie  a  vapoiv  e  di  altii  apparectiii  industriali. 
2^'  (diz.  Matmali  Hiiepli.  .Milanii.  I'io  lig.,  ]).  x.  248. 
1900.    Lire  3. 

licricht  dor  Viirsucbsstation  f.  Znckerinduxlrie  in  Piag 
f.  d.  .1.  lOOH.  Xlir.  (.V,  182  S.  m.  Abl>ilds,'n.  u.  2  Tab.) 
Lex.  8vo.     F.  Rivnfie.     Praj;,    190!».     M  3—. 

Uirckenhach,  Dr.  L.  :  Die  l'nteisu(hung.smetlio<len  des 
WasaerstutTixMoxyds.  ■  {142  S.)  1900.  M.  4.40;  geb.  in 
lA'inw.  M.  .').     F.   Knlie.     Stuttgart. 

Uroirn.  William  :  .Mechanical  StreH.s  and  Magnetisation 
of  Iron.  I'art  2.  Being  the  Scientitie  Proceeding.-;  of  the 
Royal  Dublin  Society.  Vol.  12.  New  series.  No.  17. 
London.      1909.     Williams  and   Norgate.     Is. 

Cavalier,  .T.  :  Le9ons  sur  les  alliages  nietalliqucs.  Gr. 
in-8  (2")  Hi)  av.  1-24  tig.  et  24  pi.  Vuibert  ct  Nony.  Paris. 
1909.      12  fr. 

Clerk.  Dugald  :  The  Gas,  Petrol,  and  Oil  Engine.  Vol.  1, 
new  and  revised  ed.  8vo,  pp.  392.  Longmans,  London. 
1909.     Net  i2.s.  (kl. 

CurUer,  VV.  H.  R.  :  A  Short  History  of  English  -Agri- 
culture, ("r.  8vo,  pp.  380.  London.  1909.  Clarendon 
Press.     Net  (is.  (id. 

Da  Ponte,  M.  :  Distillazione  delle  vinacee,  del  vino,  delle 
fratta  fermentate  e  di  altri  prodotti  agrari.  Fabbricazione 
razionale  del  eognae,  estrazione  del  erenioi'e  di  tartaro, 
utilizzazione  di  tiitti  i  residni  della  distillazione,  analisi 
dei  mosti,  vini  e  tartari :  preventivi,  piante,  statuti,  legge 
italiana  siigli  spiriti.  3"  ediz.  iiiteramente  rifatta. 
Maniiali  Hoepli.  -Milan.,  Hi"  fig.,  ji.  .w,  82(i.  1909. 
Lire  8.50. 

Directori/   of   the    Chemical    Industries    of   the    World. 

Germany    excepted.      Conii>leteIy    reviseil    edition.      1909. 

Berlin  :  W.  Verlag  v.  R.  -Miiekenberger.     Dornbergstr.,  F. 

Faynl,  .Aniedee :    Le  Caoutchouc.     Gr.  in-8.     Biranger. 

Paris.      1909.     7  fr.  .50. 

Ftrrari  Uonienico:  II  trattamento  naturale  ed  arti- 
ticiale  delle  aci|Ue  di  fogna  secondo  i  moderni  sistemi  di 
epurazione  biologica.  Bologna.  8vo,  eon  tav.  1909. 
Lire  25. 

Ferrari  Egidio :  Corso  tcorico-pratieo  di  enologia 
(Tecnica  enologiea-Economia  enoIogiea-Commercio  dei 
vini-.Alterazione  dei  vini-Analisi  dei  vini-Fabbiieazioue 
doH'aceto).  Torino,  8vo  fig.,  p.  xi,  .')r)4.  1909.  Lire  6.50. 
Fischer,  Emil,  u.  Flutuii,  Erich  :  0))tiseli  aktive  Propyl- 
iso])ropylcyanessigsiiure.  [Aus  :  "  Sitzungsbor.  d.  preuss. 
Akad.  d.  Wiss."]  (S.  876—883.)  U-x  8vo.  Berlin,  G. 
Reinier.      1909.     —50    H. 

Ilarrin,  Gilbert  Dennison,  Maury,  J.C.,  and  Reinecke, 
L.  :  Rock  salt,  its  origin,  geological  oeeurrenees  and 
economic  importance  in  the  State  of  Louisiana,  together 
with  brief  notes  and  references  to  all  known  salt  deposits 
and  industries  of  the  world  :  made  under  the  direction  of 
the  State  ExiK-riment  Station.  Baton  Rouge,  La..  ll..oui8- 
iana  Geological  Survey]  1908,  [1909.]  11  -|-  259  p.  il.  pis. 
maps,  diagrs.,  8vo,  (Ix>uisiana ;  Geological  Survey,  biill.) 
|)ap.      (-Add.  pubs,  for  price. ) 

Ihering,  (ieh.  Reg.-R.  -Albr.  v.  :  Die  Gasniasehinen. 
Berechnung,  I'ntersuchg.  u.  Ausfiihrg.  der  m  .  gasform.  u. 
fliis?.  Brennstoflen  betriebenen  Ex]>losions-u.  Verbrennungs- 
kraftmaschinen.  11.  Tl.  Die  Verbrennungsnia.schinen. 
Zugleich  3.,  viiUig  umgearb.  Anfl.  derdeutsehen  -Ausg.  dcs 
Werkes  "  Die  (Gasniasehinen  "  v.  Gust.  Chauveau.  (X, 
470  S.  m.  341  Fig.  ii.  8  Taf.)  I^x.  8vo.  U'ipzig.  W.  Engol- 
niann.      i'.MO.     M.  24— :    geb.  in  Ix-inw.  M.  25.80. 

Jolks,  (lewerbemu.seunisDoz.  Dr.  .Adf. :  Die  Naliruiigs- 
u.  Genussmittt'l,  ihrc  Herstellung  u.  Verfiilsihung.  In 
genieinfas.sl.  Darstellg.  Mite.  Pilzmcrkblall.  (VIIL  209  S.) 
«vo.  Wien  ;   F.  Deuticke.      1909.      M.3.  f 


J orgensen,  Dir.  Alfr.  :  Die  Mikroorganismen  dei 
Garungsindustrie.  5.,  neubearb.  u.  verm.  Aufl.  (XI 
485  S.  111.  101  Alibildgn.)  gr.  8vo.  Berlin,  P.  Parey.  1909 
Geb.  in  Leinw.  M.12 — . 

Kusserou;  Dr.  R.  :  Jlitteilungen  f.  Brennerei  u.  Press 
hefefabrikatioii.  Nr.  32.  Juui  1909.  (32  S.  ni.  1  Abbildg. 
kl.  8vo.  Sachsenhauscu  (Mark,  Chausseestr.  8),  Selbstverlag 
—50  H. 

Mtnzel,  Rnd.  :  Der  praktische  Verzinker.  Mit  .Anieitg 
zur  prakt.  Einrichtg.  v.  Verzinkcreien,  HerslcUg.  de 
Beizgefiis.se  etc.  (IV,  ()5  S.  m.  Abbildgn. )  gr.  8va  Leipzig 
R.,  F.  Stoll  jr.     1909.     Geb.  in  Ix-inw.,  M.2.40. 

iluhr.  Prof.  Dr.  Ernst.  :  .Anleitung  zum  zweckmassieei 
Rechnen  bei  clieiniselien  priiparativen  Arbeiten.  (VII 
25  S. )  Svo.  Braunschweig.  F.  Vieweg  &  .Sohii.  I'.Mlii 
—75  H. :  geb.   M.I. 10. 

Mimr,  ('.  (!.,  and  I'li rlridge,  \V.  :  .Aids  to  the  Analyttis  o 
Food  and  Drugs.  3rd  ed.  (Students' .Aids  Series.)  12nin 
London.      1909.      liaillidro.     Price  net  3a.  Cd. 

Opfnnhi  im.  Dr.  C.  :  Handbuch  der  Bioehemii 
dcs  Menschen  u.  dcr  Tiere.  2.  Hiilfte :  Erniihruni; 
Verdauung.  u.  Resorption.  (VIII,  348  S.)  \a-\.  8vii 
.lemi.      1909.   M.U— . 

Dslwitlil.  Wilhelin.  and  Morse.  Harry  W.  :  Fleiiienlan 
.Modern  Chemistry.  Bo.ston,  I'.S.A.,"  Ginn,  1 1909.1  i" 
11  +  291  p.  diagrs..  Price  SL 

Parker.  C.  E.  and  J.  G.  :  Tanncra'  Year  Book,  1909 
W.  B.  Moston,  Pcnketh.  Warrington,  Kngland.  Prirt 
2s.  (id.  .An  Svo  vol.  of  pp.  138,  with  7  portraits  am 
5  plates. 

Phelps.  Earle  Bernard  :  The  disinfection  of  sewage  am 
sewage  filter  effluents  ;  with  a  chapter  on  the  putre«ci 
bility  and  stability  of  sewage  efHuents.  Wash.,  1).  C. 
United  States,  Oftiee  of  the  Sii|)erint<'iident  of  DuiumeDt" 
1909.  91  p.  fold,  diagrs..  tabs.  (I'nited  States,  Depi 
of  the  Interior,  Geological  Survey  bulletin  ;  Water  8up|il< 
paper.)    ))ap.    (Add.  Superintendent  for  price.) 

Jtoussel,  H.,  ct  Chaplet,  .A.  :  Le  Controle  chiniique  de  li 
combustion.  In-8  avec  ()8  figures.  Gauthier-VillarB,  hef 
Combustions  industrielles.      Paris.      1909.      8  f r. 

Snfir,  B.  :  Besehatfenheit,  zweckniiissigo  .Mischungs 
verhfiltnisse  u.  -Ausbeule  hydraulischer  BaustofTe.  Berlin 
\V.  Ernst  &  Sohn.     ea.  M.i.80. 

Thorns,  Dr.  H.  :  Arbeiten  aus  deni  pharmazeutischei 
Institut  der  Univcrsitiit  Berlin.  6.  Bd.,  umfasseiid  dii 
Arbeiten  des  .T.  1908.  (VIII,  304  S.  m.  4  Abbildgn. 
gr.  8vo.  Wien,  Urban  &  Schwarzenberg.  1909.  M.7— 
geb.   M.  8.. 50. 

Willis,  J.  C.  :  .Agriculture  in  the  Tropics.  An  Elemer 
tarv  'I'reatise.  Illustrated.  Canibridf^  Biological  Scries 
8vo.  pp.  217.     London.      1909.     Canib.  Univ.  P.         7«.fid 

Workshop  receipts  for  manufacturers  and  scienlili' 
amateurs.  New  rev.  ed.  Vol.  I.,  -Acetylene  lightini; 
drying.  Vol.  II.  Dyes,  and  dyeing — .JapanniuK.  with  S.'i! 
illustrations.  N.Y.I  Spon  &  Chamberlain.  1909.  540  ii 
il.  12vo.  SI. .50  net.  Also  E.  and  F.  N.  Si>on,  Ltd.,  87 
Hayniarket,   London.     3s.   net. 

Wright,  C.  L.  :    Briquetting  tests  at  the  United  State 
fuel    testing    plant,    Norfolk,    Virginia.    1907-8.     Wvli 
D.C.,  United  States,  Office  of  the  Sujierinteiident  of  !)■ 
ments,    1909.      41    )>.    pis.   diagrs..   fold   diagrs.      (Ui 
States,  Dept.  of  the  Interior,  Geological  Survey  biillfiin 
pap.    (.Add.  Sui)erint<'ndent  for  price.) 


I  -Dissertations. 

[Prices  vary,  ranging  from  two  to  three  shillings.] 

;        Alders. H.:   I:   Beitragzur  Konnlnisder  Bleiphosphate 
i    II :   Ueber  die  elektrolytische  Schiiellfiillung  dcs  Bleie«  be 

(icgenwnit  von  Phosplion<iiure    und  seine  Tifnnung  von 

Arsen.    Berlin.      1909.     (52  S.)     8°. 

Altviai/er.    V.  :     Ueber    das    MethangleiehgeBioht.   il" 

Bcziehungen  zn  isehcii  Nickel  und  \\'Bi!snr8toiI  nnd  i 
I  Methansvnthesen  init  Caleiunihvdriir.  Knrlsruhi>.  I 
,    (64  S.)  »•'. 

I)' Ann.  .7.  :    Unfersiiehungen  iiber  CBloiu^)^ll^«li™H»t^ 
;    Darmstadt.     IWm.     (48  .«!.  m.  «  Fig.)     8° 
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Anlhes,  H.  :  Ueber  die  Bildung  von  Arsenwasserstoff 
Ibei  der  Einwirkung  arsenlmltiger  Schwefclsaure  auf  Zink, 
lEisen  und  Blei.     Giessen.    1909.     (24  S.)     8°. 

Ascher.  E.  :  Der  Hauptbestandteil  des  atherischen  Oels 
Von  Carlina  acaulis  L.    Berlin.     1909.     (28  S.)     8°. 

ixchkina-iy,  G.  :  Ueber  komplexe  Chromacetate. 
Ziirich.     1909.     (43  S.)     8°. 

Ballinfj,  A.  :  Ueber  Verbindung  des  Furfnrols  mit 
irnmatischen  Aminen.     Eriangen.     1909.    (34  S.)    8°. 

Baranowski,  St.  :  Synthese  des  l-3'-Dioxy-3-Methvl- 
iiavons.     Bern.     1908.     (32  S.)   8°. 

I  Beckett,  E.  G.  :  Beitrag  zur  Bestimmung  des  Antimons. 
IZiirich.     1909.     (95  S.)     8°. 

I  Bohi,  A.  :  Bestimmung  der  Dissoziation  des  reincn 
jlVassers  von  0°  bis  100°  C.  vermittelst  der  Saure-Alkali- 
jKette.     Ziirich.     1908.     (55  S.  m.  3  Ablj.)     8^ 

Bowks,  P.  E.  :  Ueber  Thiocarbohydrazid  und  die 
Einwirkung  von  Hydrazin  auf  Guanidin.  Heidelberg. 
1909.     (.37 'S.)     8°. 

'  Brittner,  K.  :  Ueber  die  Herstellung  von  Oxvuvitin- 
jildehyd  aus  p-Kresol.     Berlin.     1909.     (4H  S.)     8°. 

Butler,  T.  H.  :  Beitriige  zur  Kenntnis  des  Pseudokodeins 
ind  a-Methylmorphimethins.     Jena.     1909.    (31  S.)  8°. 

Claiisen,  C.  C.  :  Ueber  Eigensehaften  des  Chloral- 
lydrates  und  -Alkoholates  in  Erweiterung  der  Mauch- 
:schenStudie(1898)  und  unter  Einbeziehungderentsprech- 
nden  Bromverbindungen.  Strassburg.  1907.  (187  S.)  8". 
I  Cox,  A.  H.  :  Ueber  siebengliedrige  Ringe.  Strass- 
,rarg.     1908.     (30  S.)     8°. 

j  Dittmar,  H.  :  Das  Atomgewicht  des  Eiodiums. 
Mangen.    1909.     (21  S.  m.  1  Taf.)     8°. 

Dvbsky,  J.  V.  :  Ueber  basische  Salze.  deren  Zusammen- 
■etzung  und  Beziehungen.     Ziirich.     1908.     (50  S.)  8". 

Feinmann,  J.  :  Ueber  einige  Aminsiiuren.  Iniide  und 
[soimide  zweibasischer  Siiuren.  Braunschweig.  1909. 
'3fi  S.)    8°. 

Floerke,  Ph.  :  Schichtverziehungen  bei  Gelatinplatten. 
larburg.     1908.     (82  S.)     8°. 

Fiicfts,  R.  :  Ueber  Halogenderivato  und  andere  Sub- 
titutionsprodukte  der  Mcthylmorphimethine.  Jena 
^909.    (40  S.)     8°. 

,  Fulirer,  K.  :  Ueber  Alkyl-  und  Arylglycolchlorhydrin 
,ther.     Berlin.     1909.     (43  S.)     8". 

Oahren,  A. :  Entstehung  kristallinischer  Flii.s.sigkeiten 
urch^Mischung  von  Substanzen.  Halle.  1908.  (46  S.)  8". 
t  Ooertier,  P. :  Aromatische  Nitroderivate  insbesOndere 
litrophenole  als  Alkaloidfallungsmittel,  Strassburg. 
:908.     (46  S.  m.  2  Taf.)     8<>. 

;  Haa-1,  R. :   Ueber  die  Einwirkung  von  o-Phenylendiamin 
iuf Maleinsaureanhydride.    Strassbirrg.  1909.  (45  S.)   8°. 
j  Hardeber.k,  C  :   Ueber  das  Verhalten  einiger  Legierungen 
iim  Gesetze  von  Wiedemann  und  Franz.     Aachen.     1909. 
10  S.  m.  8  Fig.  u.   1  Tab.)     8°. 

Bensen,C.:  KritischeUntersuchungderVanadin-Bestim- 
iiungsmethoden.     Aachen.    1909.    (60  S.)     Gr.    8°. 
]  Herrmann,  G. 
ihromosalzen. 


[.^eber  die  elektrolytische  Darstelhmg  von 
Miinchen  (Techn.  Hochsch.)    1909.   (83  S.) 


I  HoUiger,  M. :  Zur  Bestimmung  des  Schwefels  in  Kohlen 
mdKoks.     Zurich.     1908.     (88  S.)     8°. 

Hoppe,  G. :  Ueber  Aethylthiomorphid.  Ueber  das 
jAminobenzylcyanid  und  seine  Umwandlung  in  2-Aminn- 
jidol  und  Indoi.  Berlin.  1909.  (38  S.)  8°. 
f  Jahlozynski,  K. :  Zur  Kenntnis  der  Katalyse  in  hetero- 
|men  Systemen.  Die  Zersetzung  des  Ghroniochloriirs  an 
ilatinbleoh.      Freiburg    (Schweiz).      1908.      (113    S.     m. 


'Fig.)     8°. 
'  Kamp,  A. 
jiloide  und 
ionu.  1909. 


Osmotische  Untersuchungen  iiber  Erdalkali- 
iiber  Alkalinitriite,   -sulfate  und   -carbonate. 
(43  S.)  8°. 

I  Kissin,    Seh.-J.  :    Zur     Kenntnis    der    Phtaleinoxime. 
jraunschweig.  1909.     (32  S.)     8°. 

j  Kohler,  A.,  Ueber  Petroselinsiiure,  eine    neue    isomere 
slsaure.     Jena.    1909.     (32   S.)     8°. 

Krehhiel,  G. :  Ijcitfahigkeit  und  Jonenbewegliehkeit  in 
hen  Losungsmitteln.  Eriangen.  1909.  (43  R.)  8°. 
Miya,  E. :  Ueber  Qiininon.  .Ten:i..  1909.  (36  S.)  8°. 
iKun^,  A. :  Ziir  Kenntnis  der  Hiimologen  des  Arginins 
id  weitere  Beitrage  zvir  Kenntnis  der  Zersetzungs- 
(odukte  des  Paracaseins  beim  Kase-Reifungsproce.ss. 
irich.  1909.     (66  S.)  8°. 


Lamhrecht,  W. :  Geschwefelte  Abkommlinge  des  Bcnzy- 
lidenacetophenons,     Freiburg  i.  Br..  1909.     (49  S.).  8'. 

Landecke.r,  M. :  Untersuchungen  iiber  die  quantitative 
Bestimmimg  der  Erdsauren.  Miinchen  (Techn.  Hochsch.) 
1909.     (50  S.)     8°. 

Lindner,  B. :  Beitriige  zur  Untersuchung  von  Tranen. 
Braunschweig.   1909.     (62  S.)     8°. 

Lwo§,  A. :  Ueber  Eliminierung  von  Diazoresten  aus 
Azofarbstoffen  durch  nitrierte  Aryldiazoniumsalze.  Jena. 
1909.     (31   S.).     8°. 

J/aycr,  E.  W.  :  Zur  Kenntnis  des  Phvtols.  Ziirich.  1B08. 
(96  S.  mit  Abbild.)     8°. 

Meininger,  E.  :  Beitrag  zur  Kenntnis  einiger  (ium- 
miarten.     Strassburg,  1908.     (99  S.  ra.  2  Tab.)    8°. 

Melzer.  W. :  Ueber  Siliconsiiuren  und  einige  ihrer 
IJerivate.     Breslau.    180S.     (40   S.)     S". 

Meyer,  R.  :  Ueber  einige  Bestandteile  der  Rindo  von 
Terminalia  f'hebula  Retz.  Zur  Kenntnis  glykosidhaltiger 
Extrakte.     Strassburg,   1909.     (ii7  S.)     8°. 

Miller,  M. :  Beitrage  zur  ehcmischen  Kenntnis  der 
Weizenmehle.  Miinchen  (Techn.  Hochsch.).  1909.  (37  S.) 
8°. 

Moses,  L.:  Beitriige  zurelektrolytischen  Bromgewinnung. 
Berlin.  1909.     (28  S.)     8^ 

Mailer.  E.:  Ueber  die  Bildung  von  Dihydrotetrazinenaus 
Diazoessigester.     Heidelberg.    1909.     (79  S.)     8°. 

Mailer.  H.  :  Ueber  ein  Kondensationsprodukt  ausPhtal- 
saureanhydrid  und  l-Phenyl-3-methyl-5-Pyrazolon  und 
Umwandlungen  desselben.  Miinchen  (Techn.  Hochsch.) 
1909.     (38  S.)     8°. 

Naumanu,  W.:  Ueber  die  Oxydation  von  Chinaalkaloiden 
zu  Ketonen.     Jena.  1909.     (41  S.)     8^ 

Neumann..  E. :  Darstellungu.  Untersuchung  regulinischen 
Zirkoniums.  Munchen  (Techn.  Hochsch.)  1909.  (42  S. 
m.  3  Taf.)     8°. 

Prev«ser.  F. :  Ueber  sekundiire  symmetrische  Hydrazine 
der  Fettreihe.     Jena.  1909.     (35  S.)     8°. 

Punrjs.  E.  :  Zur  Kenntnis  der  Carbodiimide. 
Eriangen.   1909.     (37  S.)     8°. 

Qiien.sell,  H. :  Ueber  Glycerinester  der  Stearolsaure  und 
Behenolsaure.     Berlin-(;harlottenburg.   1909.  (70S.)  8°. 

Rauschrnhfich,  H. :  Bakteriologische Untersuchungen  iiber 
die  Schatfhauscr  Wasserver.sorgnng  mit  besonderer  Beriick- 
sichtigungderncucrenMethoden.  Ziirich.   1909.  (79  S.)   8°. 

Richter,  E.:  Zur  Kenntnis  des  Mohrenoles,  des  atherischen 
(Jeles  der  Friichte  von  Daueiis  Carota  L.  Berlin.  1909. 
(47  S.)     8°. 

Richter,  J. :  Untersuchung  von  Schwefelailurekammer- 
gasen.     Dresden,   1909.     (65  S.)     8°. 

Rindl,  M. :  Studien  iiber  Trinitrochlornaphtaline. 
Berlin-Charlottenburg,  1909.     (53  S.)     8'. 

Roesicke,  A. :  Ueber  Disulfide  mit  benachbarten  Dopjjel- 
bindungen.     Freiburg  i.  Br.   1908.     (37  S.)     8°. 

Sander,  H.  :  Ueber  Lorbeerfett.  Jena.  1908.  (41  S.) 
8°. 

iSchae/cr.  ('.  :  Zur  Irockenen  Destination  von  Cellulose. 
Halle.    1909.      (31   S.)     80. 

Simfjii,  Th. :  Ueber  die  Reduktion  aromatischer  Nitro- 
verbindungen  in  saurer  Losuiig.  Strassburg.  1907. 
(76  S.   m.   2  Tat.)     8°. 

Slauhach,  F. :  Ueber  Acetylderivate  des  Kodeins  und 
iiber  hydrierte  Methylmorphimethinc.  Jena.  1909. 
38  S.)     8°. 

Stimmehnayr,  A. :  Ueber  die  Darslellung  und  Unter- 
suchung von  regulinischem  Wolfranimetall.  Miinchen 
(Techn."  Hoch,sch.)    1909.     (41  S.)     8°. 

Slruth,  H. :  Ucbcr  die  Einwirkung  von  iilici-schiissigem 
Phenol  und  \on  iiberscliiissigem  Natriumhydroxyd  auf 
Phenolnatrium  beira  Siedepunkt  seiner  wiisserigen 
Losungen.     Giessen.  1909.     (36  S.  m.  3  Taf.)     8°. 

Tauseni,  M.  :  Ueber  Disulfide  mit  benachbarten  Doppcl- 
bindungen.  Thiurandistdfide.  — Phcnylsulfurethansulfiir. 
Freiburg  i.  Br.  1909.     (46  S.)     8°. 

Vlrich.  G. :  Ein  Beitrat;  zur  Tlicoric  dor  Chrombcizen. 
Briinu.    1907.     (12   S.)     4°. 

Waenlig.  A.  :  Ueber  Dcsoxykodcin  inid  Desoxydihydro- 
kodein.  Ein  Heitrag  zur  Kenntnis  des  MorphiiLs.  Jena. 
1909.     (46  S.)     8°. 

Warneckc.  G.  :  Ueber  Diaminodisulfonsiiureu  aus 
H-Silure  uiul  Amino  R-Siiure.  tiiesscn.  1909.  (52  S.) 
8°. 
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Weilz.K.:  Reaktionen  dea  Ortho-Phtalaldehyds.  Strass- 
burjt.     1909.     (Ill  S.)     8*. 

M'esch.  A.  :  Ucber  f'hroiiisaiircdciivate.  Freib>iii»  i.  Br. 
1908.     (54  S.)     8». 

^^'i(lmann.  K.  Th. :  IVber  die  Kinwiikuiig  von  Sal|x-ter- 
siiurc  uiid  von  Halpctriger  iSaure  auf  Diketone  u.  Keton- 
eaurcostor.  Stuttgart.   1909.     (88  S.)     8°. 

Zahn.  R. :  Zur  Kemitni.s  der  Hydrazin.siiuren  und  der 
Hydrazom-      Eriangen.    HW9.     ((i6"  S.)     8°. 

Zinniifrmaiiii,  •]. :  Vcher  die  Spaltung  des  Gypsophila- 
SapoDins.     Strassburg.  1909.     (58  S.)    8°. 
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ing liquids.  [U.S.  Appls.,  Aug.  28  and  Nov.  30,  1908.]* 
Aug.  27. 
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Gas  producers  of  regenerative  furnaces 

Apparatus    for    producing   ga: 


Co.MPLETE    SrEClFKATlUNS    ACCEPTED. 

l(i„333  (1908).   IkH-hcvot.      Gas  generators.     Sept.  I. 

17,978  (1908).  Crosslcy  and  Rigby.  Recovery  of  b) 
products  in  gas  producer  |>lants  primarily  designed  fc 
,    recovering  ammonia.      Sept.    I. 

•2H.r>'>i  (1908).  Schiitfcr.  .Manufacture  of  Hat  incamlc. 
I    cent  tilaments  for  metallic  lilament  lamps.      Aug.  25. 

4973  (1909).  .McKay  and  Cheney.  Water-gas  gem 
rators.     .Aug.  25. 

5708  (1909).  Schmicdt.  Gas-purifying     ap])aratii: 

Sept.    1. 

8920  (1909),   Fabry.     Coke   ovens.     Sept.    1. 

12,010  (1VI09).  Ekenberg.  Briquetting  carbonised  pes 
and  the  like.     Sept.  1. 


IIL— DESTRUCTIVE    1)IST1LLATU)N,    TAB 

PRODUCTS,    PETROLEl'.M,    AND 

MINERAL    WAXES. 

Arri.RATioNs. 

19.081.   Davics  and  Windsor.Richards.       Treatment  ( 
liquid   hydrocarbons.     .Aug.    19. 

19.087.  Newton     (Haver     und     Co.).     Manufacture    • 
ketone  alcohols.     Aug.   19, 

19.088.  Newton    (Haver    uiul    (  o.).         Alanufacturc  t 
methylene  ketones.     .Viig.   19. 

19,157.  Denner-Meier.     Process  for  working  ])ctrolcuni. 
Aug.  20. 

IV.— COLOl'RlNt;     MATTERS     AND     DVESTUFI.' 
Applications. 

18,822.   Ransford  (Ca,ssella  und  Co.).       Klanufacture  i 
sulph'<lc  dycstutfs  derived  from  carl  azol.     Aug.   16. 

19.080.  Newton  (Bayer  und  Co.l.      Manufactuie  of  »i 
dyestulTs.     [Addition  to  No.   1397  of  1<09.]    Aug.  19. 
Complete  Specifuations  A(  cki-ted. 

21.585  (1!:0SI.  Newton  (Bayer  und  Co.).      Mnnufaelui 
of  basic  dycstntfs.      Sc]tt.  1. 

25,816  (1908).  Newton  (Payer  und  Co.).      Manufaclui 
of  azo  dyestiitTs.     Sept.   1. 

2(i.478"(19(l8).  Johnson     (Badische     Aniliii    urd    ^ 
Fabrik).     Mnnufactuic  of  azo  colouring  natleis.     An 

17.546  (1909).  Johnson     (Badische     Anilin    urd 
Fabrik).     Sir  under  XlllA. 

v.— PREPARI.Ni:.      ltl.i:AUll.NG,      DYEING. 
PRINTING,   AND   FINISHING   TEXTILES,  YAKN' 
AND    FIBRES. 
Applications. 
18,828.   Imray  (Mcistcr,  Lucius,  und   Briining).       J" 
dnetion  of  colouifd  W4)ollen  elTects  in  imions.     Aug.   I' 
19,135.  Ainley.        Treating   textile    piece   goods,   »•' 
yarns,  ic,  with  liquids.     Aug.  20. 
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19,213.  Tate.  Waterproofing     fibrous     materials.* 

Aug.  20. 

19.218.  Bonterap.s.  Machine  for  printing  \veb.s  of 
textile  fabric.     Aug.  20. 

19,349.  Aderholdt.  Drying  and  finishing  wet  dyed 
\;irns  and  fabrics.*     Aug.  2.3. 

19,737.  Young.      Bleaching  textile  fabrics.     Aug.  28. 

19,7715.  llargotin.  Bleaching  fabrics,  threads,  and 
other  material.     [Fr.  Appl.,  Sept.  18,  1908.]*     Aug.  28. 

Complete  Specifications  Accepted. 

17,083  (1908).  Rhodes.  Aiijiaratus  for  treating  with 
liquids  wool,  vara,  and  other  fibrous  material.     Aug.  25. 

17.713  (1908)  and  2437  (1909).  Calico  Printers'  Assoc., 
rtud  Davis.     Calico  printing.     Aug.   2,5. 

17,9.57  (1908).  .John.son  (Robeson).       See  under  XIV. 

2313  (1909).   Heimaun.      Treatment  of  fabrics.    Sept.  1. 

•1480  (1909).  Dean.      Vats  for  dyeing,  &c.     Aug.  25. 

()87()  (19(19).  Mei.ster,  Lucius,  und  Briining.  Producing 
colour  effects  on  fabrics.     Aug.  25. 


Vir.— ACIDS,    ALKALIS,    AND     SALTS. 
Applications. 

18,810.  Boult  (Kritzer).  Lime-hydrating  apparatus.* 
Aug.   1 6. 

18,825.  Sulphates,  Ltd.,  Thwaite.s,  and  Ralph.  Treating 
liquors  containing  metallic  compounds  to  obtain  iron, 
7,inc,  and  cobalt  compounds.     Aug.  16. 

18,923.   Boult  (Ladd).      See  under  VIII. 

18.945.   Beindl.  Production    of    hydrocyanides    and 

ryanides.      Aug.    17. 

19,689.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
I  ontinuous  production  of  nitric  acid.     Aug.  27. 

19,755.  Chem.  Werke  vorm.  Dr.  H.  Byk,  and  Schmidt. 
Manufacture  of  borates  containing  active  oxygen.* 
Aug.  28. 

Co.MPLETE  Specifications  Accepted. 

17,220  (1908).  Hertkorn.  Products  containing  iodnie. 
Aug.  25. 

17,520  (1908).  Kiihne.  Removal  of  sulphur  dioxide 
from  gases  and  its  recovery  as  sulphuric  acid.     Aug.  25. 

17,608  (1908).  Mond.  Producing     iron     carbonyls. 

.Aug.  25. 

17,978  (1908).  Crossley   and    Rigby.     See  under  II.    - 

19,528  (1908).  Ashworth.  Production    of    reducing 

Incuts.     Aug.  25. 

794  (1909).  Bailey  and  Stevenson.  Production  of 
Ihiimx  from  native   boron  compounds.     Aug.   25. 

4494  (1909).   Beskow  and  Ekcd.ahl.       Remo\-ing  super- 
phosphates from  decomposition  chambers.     Sept.   1. 
j     9145  (1909).   Cie.     Indus,     des     Alcools    de    I'Ardeche. 
"Recovery  of  sulphurous  acid  from  solutions.     Aug.  25. 


VIIL— GLASS,    POTTERY,    AND    ENAMELS. 
Applications.  ' 

18,923.  Boult  (Ladd).  Treatment  of  clay,  bauxite, 
kaohn,  &c.  *     Aug.  17. 

19.080.  Doulton  and  Noke.  Decoration  of  pottery 
.\ug.   19.  ' 

19,282.  Clark  and  .lohnson.  Machine  for  dipping  and 
glazing  tiles,  pottery  ware,  bricks,  &c.     Aug.  21. 

Complete  Specification  Accepted. 
i     17,432  and  17,433  (1908).  Ling,  Rendle,  and  Colbrook. 
(Reproduction   of   images   on   glass,   ceramic,   metallic,   or 
other  surfaces.     Aug.  25. 


|IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND    CEMENTS. 

Applications. 

j     18,887.  Forrester  (Blanc  Stainless  Cement  Co.).      Manu- 

|tacture  of  Portland  cement.*     Aug.   17. 

18,997.  Nash.  Cement   kiln.*     Aug.    18. 


19,282.  Clark  and  Johnson.     See  under  VIII. 

19.459.  Lake  (Pine  Street  Patents  Co.).     Manufacture 
of  cement  clinker.*     Aug.  24.  fi 

19.460.  Coward.       Composition  for  making  waterproof 
paving  slabs,  building  blocks,  &c.     Aug.  24. 

Complete  Specification  Accepted. 

25,637  (1908).  Winkler.   Building  material  capable    of 
replacing  wood.     Sept.   1. 


X.— METALS    AND    METALLURGY. 

Applications. 

18,817.  Hommel  and  Durant.  Treatment  of  complex 
zinc  ores.     Aug.   16. 

18,826.  Grondal.  Concentiating  oolitic  ironstone  and 
similar  iron  ores.*     Aug.   16. 

18,962.  Wolff.  Treating  metals  for  desulphurising  and 
deoxidising  purpo.ses.  *     Aug.  17. 

18,990.  (jutensohn.  Recovery  of  zinc,  lead,  and  silver 
from  their  .sulphide  ores.     Aug.   18. 

19.091.  Woolford.  Collection  of  metallic  fumes. 
Aug.   19. 

19.092.  Woolford.     See  under  ZailA. 

19.308  and  19,309.   Boult  (Ashcroft).     See  under  XI. 

19.386.  Maclvor,  Hommel.  and  Metals  Extraction 
Corporation.  Manufacture  of  zinc  oxide  for  smelting. 
Aug.  23. 

19,663.  Lavington  (Brown).     Ore  treatment.     Aug.  27. 

19,717.  Bednell.  Preventing  oxidation  of  metals. 
Aug.  28. 

19,740.  Wheeler.  Continuous  reduction  and  melting 
of  ores  by  means  of  gaseous  fuel.     Aug.  28. 

19,764.  Timm.  Production  of  metaLs.  [Ger.  Appl., 
Oct.   12,   1908.]*     Aug.  28. 

Complete  Specifications  Accepted. 

11,142  (1908).  Cowper-Coles.  M.anufacture  of  armour 
plate.     .Se])t.   1. 

17,432  and  17,433  (1908).  Line  and  others.  See  under 
VIII. 

17,611  (1908).  Siemens  und  Halske  A.-G.  Increasing 
the  ductility  of  tungsten.     Sept.  1. 

25,035  (l'908).  Heide  (Titanium  Alloy  Manufacturing 
Co.).     Copper  and  its  alloys.     Sept.  1. 

269  (1909).  Crosse.  Extracting  gold  and  silver  from 
crushed  ore  and  ore  slimes.     Aug.   25. 


XL— ELECTRO-CHEMISTRY    AND 
METALLURGY, 

Applications. 


ELECTRO- 


19.308.  Boult  (Ashcroft).  I'reatment  of  sulphide  ores 
or  products  by  chlorine  or  sulphur  chloride  and  electro- 
lysis.    Aug.  21. 

19.309.  Boult  (Ashcroft).  Treatment  of  sulphide  ores 
or  products  by  electrolysis.     Aug.  21. 

19,466.  Salpetersaure-Ind.-Ges.  Electric  furnaces  for 
treating  gases  by  means  of  flame  arcs.  [Ger.  Appl., 
Aug.  2.5,  1908.]*     Aug.  24. 

Complete  Specifications  Accepted. 

15,031  (1908).  Bianco.  Electrolytic  galvanising  process. 
Aug.  25. 

18,513  (1908).  Roclding'sche  Ei.sen-  u.  Stahlwerkc, 
and  Rodenhauser.     Electric  induction  furnaces.     Sept.  1. 

23,193  (1908).  Brachmann.  Electro-deposition      of 

metals.     Aug.   25. 

23.930  (1908).  Connor,  Stubhs.  and  Electrolytic 
Alkali  Co.      Electrodes  for  use  in  electrolysis.     Aug.  25. 

24,139  (1908).  Gerbing.  Electro})lating"articlos  of  non- 
conductive  material,     Aug.  25. 


XII.— FATTY    OILS,    FATS,    WAXES.    AND   SOAPS. 
Application. 
19,137.  Jack.     Laundry  soap.     Aug.   20. 
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XIII.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  : 
INDIA-RUBBER,    &c. 

(.4.) — PlGMEKTS,   PaIXTS. 

Application. 

19,092.  Woolford.  Conversion  of  antimonial  ore  into 
white  pigment.     Aug.    19. 

Complete  Specification  Accepted. 
17,546  (1909).  .Joluison    (Badischc    Anilin    und    Soda 
Fabrik).     Manufacture  of  colouring  matter  suitable  for 
use  as  a  pigment  or  lake.     Sept.    1. 

(fi.) — Resins,  Vaknishes. 
Applications. 

19,109.  Jlarks  (Southern  Manufacturing  Co.).  Baths 
for  extracting  product.s  from  wood.*     Aug.   19. 

19.777.  Pag^s.  Camus,  et  Cic.,  and  Bardv.  -Manufac- 
ture of  artificial  i-esins  by  pyroligneous  substances  and 
secondary  acetates.     [Fr.  AppL,  Sept.  9,  1908.1*     Aug.  28. 

(C) — India-Rubber. 
Applications. 
19,016.  Smith.       Substitute  for  indiarubber.     Aug.  18. 
19,467.   Inimisch.       .Alanufaoture  of  aitick-s  from  waste 
rubber,  ebonite,  .tc.     Aug.  24. 

19,701.  Wallace.     Production  of  isoprene.     Aug.   27. 

Complete  Specifications  Accepted. 
11,300  (1909).  Caldwell  and  othei-s.        Manufacture  of 
filling  or  stuffing  material.     Aug.  25. 

18.269  (1909).  Wildcrman.  Manufacture  of  ebonite 
resistant  to  chlorine.     Sept.   1. 

XIV.-TANNING,    LEATHER,    GLUE,    SIZE,    &c. 

Application. 

19,332.  Leach.    Leather  products.    lU.S.  Appl..  Feb  17 
1909.]*     Aug.  23.  FF.ieo.  1/, 

Co.MPLETE  Specifications  Accepted. 

I7.9r)6  (1908).  .Johnson  (Robeson).  Treatment  of  waste 
sulpliite  liquor.     Sept.  1. 

17.957  (1!R)8).  Johnson  (Robeson).  Tanning  hides  or 
skins  and  mordauting  fibrous  materials.     .Sept.  1. 

17.958  (1908).  Robeson.  Treatment  of  hides,  skins 
and  leather.     Sept.  1. 


XVL— SUGAR,    STARCH,    GUM,    &c. 

Application. 

19.76S.  Greenwood,  Stocks,  and  White.  .Manufacture 
of  gum  tragasol.     Aug.  28. 

Complete  Specifications  Acceited. 

17.887  (1908).  Mills  (Arabol  Manufacturing  Co.). 
Liquefying  organic  colloids.     Aug.  25. 

17.888  (1908).  Mills  (Arabol  Manufacturing  Co.). 
Treatment  of  starch.     Aug.  25. 

XVII.— BREWING,    WINES,    SPIRITS,    &c. 

Applications. 

19,014.  Faulkner  and  Duncan.  JIanufacture  of  malt 
preparations.     Aug.   18. 

19,257.  KJuge.  Production  of  a  denaturing  aeent  for 
spirits.*     Aug.  21. 

19,391.  Board  and  Ling.  Conversion  of  starch  in 
brewing  or  distilling  and  manufacture  of  a  brewing 
material.     Aug.  23. 

19,449.  AValpolc.  Treatment  of  malt  for  brewine 
Aug.   24.  '■ 


Complete  SpEciyicATioN  Accepted. 
5409  (1909).  Roth.     Malt  kilns.     Aug.  25. 

XVlll.— FOODS;      SANITATION.      WATER 
PURIFICATION;     AND   DISINFECTANTS. 

{A.) — Foods. 

Application. 

19,560.  Hoffmann.  Process     of     sterilising     milk  * 

Aug.  25. 

{B.) — Sanitation:    Water  Purification. 

Application. 

19,483.  Hindlc,  Whitaker,  and  lOiewstubb.     Treatment 
of  Bowage.     Aug.  25. 

Co.MPLETE   SPEC1FIC.\TI0N   ACCEPTED. 

17,644  (1908).   Waite.        Purification  of  trade  effluent 
&c.     Sept.   1. 

(C.) — Disinfectants. 

Co-MPLETE  Specification  Accepted. 

2472  (1909).  Schneider.      Manufacture  of  disinfectanta. 
Sept.  1. 


XIX.— PAPER,    P.\STEBOARD,    &c. 
Application. 
19,539.  Von  Alpenburg  and   Von  Alpenburg.     Making 
preijared  sheets  from  the  cores  of  palm  trees.     I  U.S.  AppL 
Aug.  27,  1908.1*     Aug.  2.5. 

Co.MPLETE  Specifications  Accepted. 

17,956  (1908).  Johnson  (Robeson).       See  undtr  XIV. 

3SS3  (1909).  Armitage  and  Ibbetson,  Ltd..  and  other?. 
Method  of  glazing  paper,  cardboard,  &c.     Sept.    1. 

11,625  (1909).   Lodcrer.  Manufacture     of     eellulosi- 

compounds  in  definite  shapes.     Aug.  2.5. 


XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Applications. 

18,896.  Kaufmann.  Making  compounds  and  isolating 
elements  by  splitting  aromatic  stibine  compounds.  (Ger 
Appl.,  Aug,   IS.  1908.1*     Aug.   17. 

19.197.  .Martindalc.  Treatment  of  radio-active  sub- 
stance.    -Aug.  20. 

19,348.   Hardy    and    Willcock.  Obtaining    products 

from  blood  or  its  plasma  or  .serum.     Aug.  23. 

19,766.  Stapler.  Manufacture    of    solid    perfume  * 

Aug.   28. 

Complete  Specifications  Accepted. 
17.220  (1908).   Hertkom.       Sec  under  VII. 
10.021   (1909).   Weiss.     Medicinal  preparation.     Aug.  25. 


XXL— PHOTOGRAPHIC   JLATERULS   AND 

PROCESSES. 

Co.MPLETE  Specification  Accepted.  L 

11,147  (1909).   Bamber.  Three-colour    screens    for 

photography  and  their  manufacture.     Aug.  25. 

XXIII.— GENERAL    AX.iLYTICAL    CHEMISTRY. 

Application. 

19,297.    Hohmann.        Automatic  gas-aiialvsing  appara- 
tus.*    Aug.  21. 
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'iTEXT  Specifications  may  be  obtained  by  post  by  remitting  a*  i..Uows  : — 
English. — Sd.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  X.  lialton,  Esq.,  Southampton  BuUdings,  Chancery  Lane,  London,  W.C. 
United  States. — Is.  each,  to  the  Secretarj-  of  the  Society. 

French. — 1  fr.  35  c.  each,  to  Belin  et  C'ie.,  56,  Rue  des  Francs  liourgeois,  Paris  (3e.). 
German. — 1  mark  each  (with  full  particulars)  to  Kaiserlich  Patt-ntamt,  Berlin.  Germany. 


-PLANT,    APPARATUS,    AND    MACHINERY. 


Patents. 


1 

^Evaporatiiu)  boilers  for  use  in  the  crysicdli-^ation  of  liquids. 
^  0.  Taller,  Munich,  Germany.  Eng.  Pat.  16,817, 
■  Aug.  10,  1908. 

■IrirB  boiler  is  provided  with  a  wide  central  return  flow 
;,ube,  on  each  side  of  which  a  group  of  inclined  heating 
'ubes,  surrounded  by  a  steam  jacket,  is  arranged.  The 
leating  tubes  are  made  narrow  to  jiromote  rapid  circu- 
ation  and  thus  prevent  incrustation,  and  are  inclined 
n  order  that  any  crystals  formed  in  the  liquid  during  its 
)assage  up  the  tubes  may  be  projected  into  the  central 
eturn  tube.  The  latter  is  made  of  greater  cross-section 
ban  the  sum  of  the  cross-sections  of  the  heating  tubes,  and 
s  prolonged  downwards  so  that  the  returning  hquid  has  a 
jong  period  of  comparative  rest  to  enable  the  crystals  to 
.ttain  such  dimensions  that  they  are  not  easily  drawn  up 
igaiii  with  the  circulating  liquid  into  the  heating  tubes. 

— W.H.C. 

'iaisin/j  and  forcing  water  and  other  liquids  and  semi- 
liquids.  B.  C.  Jov.  London.  Eng.  Pats.  17,500, 
Aug.  20,  1908,  and  3407,  Feb.  11,  1909. 

\  CLOSED  vessel  provided  with  inlet  and  outlet  valves 
md  mains  for  the  hquid  to  be  raised  is  connected  by  non- 
return valves  to  a  supply  of  explosive  gas  and  to  a  supply 
)f  water.  \\'hen  the  pressure  within  the  vessel  is  lower 
ihan  or  equal  to  that  of  the  atmosphere,  both  the  liquid 
io  be  raised  and  the  explosive  gas  enter  the  vessel.  As 
loon  as  the  pressure  rises  above  that  of  the  atmosphere. 
(he  liquid  and  gas  inlet  valves  close,  the  resistance  of  the 
Ipring  controUing  the  ignition  device  is  overcome,  and  the 
I'xplosive  mixture  is  fired.  The  pressure  residting  from 
lu'  explosion  drives  the  liquid  up  the  delivery  main  until 
lie  pressure  has  fallen  again  to  that  of  the  atmosphere, 
vhen  the  non-return  valve  on  this  main  closes.  Water  is 
jiow  injected  into  the  vessel  and  assists  in  coohng  the 
esidual  gases,  with  the  result  that  a  partial  vacuum  is 
nrmed  within  the  vessel  and  it  begins  to  fill  again. 

— W.  H.  C. 

dipping   tanks.     Wilkinson,    Heywood   and   Clark,    Ltd., 
London,  and  C.  Gordon,  Blackheath.     Eng.  Pat.  8164. 
;    April  5,  1909. 

I  N  order  to  facihtate  the  removal  of  the  agitating  gear 
:  rom  a  dipping  tank  in   which   objects  are  dipped  into 
'mint  or  varnish,  etc.,  the  horizontal  agitator  which  works 
■n  the  bottom  of  the  tank  is  diiven  by  an  easily  removable  | 
I'ertical  shaft  placed  at  one  end  of  the  tank.     This  shaft   ! 
Jb  provided    at   its   lower   and   upper   ends    with    bevel   i 
■yheels,  wliich  engage  respectively  with  a  bevel  wheel  on    | 
;;he  end   of   the   agitator    shaft,    and   with   the   driving  i 
fnechanism. — W.  H.  C. 

■Melting  apparatus.  W.  JI.  Carr.  New  York.  Assignor  to 
■  C.  H.  Speer.  Chester.  Pa.  U.S.  Pat.  929,831,  Aug.  3, 
.   1909. 

1^  CRUCIBLE  or  container  is  supjiorted  \nthin  a  refractory 
[■asing  or  jacket,  so  as  to  leave  a  narrow  flame  jjassagc 
;vround  the  crucible.  Suitable  fuel  is  introduced  through 
in  opening  near  the  bottom  of  the  casing  and  is 
lupplied  with  air  for  its  combustion  through  the  hollow 
runnions  on  which  the  casing  is  supported.  The  air 
lasses  from    the   trunnions  through  a  tortuous  passage 


formed  in  the  walls  of  the  casing  adjoining  the  flame 
passage  and  becomes  heated  on  its  way  to  the  combus- 
tion chamber. — \V.  H.  C. 

Refrigerating  .systems  ;    Separating  oil  from  ammonia  in 

.     C.     D.     Bauer,    Springfield,     Ohio.     U.S.     Pat. 

930,128,  Aug.  3.  1909. 

The  oil  and  ammonia  flow  from  the  refrigerating  apparatus 
through  a  trap  to  a  tank  heated  by  a  steam  coil  and 
provided  below  with  an  outlet  for  the  oU.  From  the  top 
of  this  vessel  the  ammonia  vapoux  passes  to  a  second 
tank  connected  to  the  suction  side  of  the  pump  of  the 
refrigerating  apparatus  and  cooled  internally  by  a  water 
coil  and  externally  by  water  spray. — W.  H.  C. 

Carbonator.     L.    II.    Keeler,    Searsdale.    and    J.    Rampp, 
New  York.     U.S.  Pat.  930,189,  Aug.  3,  1908. 

The  apparatus  consists  of  a  closed  chamber  having  at  its 
upper  jiart  a  vertical  cyUnder.  The  combined  gas  and 
liquid  irJet  pipe  enters  the  top  of  this  cyhnder  and  dis- 
charges into  a  central  conduit  around  which  are  arranged 
a  number  of  chambers  with  small  discharge  openings  in 
their  lower  surfaces,  the  lower  of  these  chambers  being 
provided  with  circumferential  rims  extending  below  the 
bottoms  of  the  chambers.  The  liquid  is  discharged 
through  the  small  ojjenings  and  falls  into  the  main 
chamber.— W.  P.  S. 

Furnace.  W.  C.  Willan.  Charleston,  S.C,  Assignor  to 
The  Libbev  Glass  Co.,  Toledo,  Ohio.  U.S.  Pat.  931,663, 
Aug.  17,  1909. 

The  claim  is  for  a  furnace  provided  with  a  central  vertical 
shaft  extending  through  the  floor  of  the  furnace  and 
driven  by  worm  gear  from  below.  A  table  is  supported 
upon  the  sliaft  witliin  the  furnace  and  is  rotated.  The 
furnace  is  provided  with  suitable  openings  in  the  side 
wall  for  the  introduction  and  withdrawal  of  the  articles 
to  be  heated,  which  are  placed  upon  and  rotated  with 
the  table.  The  table  is  also  provided  with  several 
vertical  sliafts  arranged  in  a  ring,  the  shafts  passing 
through  the  table.  Each  of  these  shafts  carries  a 
smaller  table  at  the  upper  end  and  at  the  lower  end  is 
provided  « ith  a  gear  wheel  which  engages  with  a  toothed 
ring  set  in  the  floor  of  the  furnace,  so  that  as  the  larger 
table  rotates,  each  of  the  smaller  tables  is  indepeudently 
rotated.— W.  H.  C. 

Separating  liquids  of  differerit  specific  gravity,   especially 

fat  and  glue  solution  ;    Apparatus  for .      H.  Mever. 

Ger.  Pat.  212.643,  Sept.  27,  1907. 

The  mixture  of  liquids  is  introduced  through  a  pipe  into 
a  vessel  in  which  separation  takes  place  by  gravity. 
Ag  the  level  of  the  mixture  rises,  the  lighter  liquid  flows 
over  the  edge  of  a  receptacle  disposed  within  the  vessel, 
whilst  the  heavier  hquid  flows  out  at  the  bottom  through 
a  pipe,  which  is  bent  at  right  angles,  and  then  extends 
upwards  nearlj-  to  the  height  of  the  rim  of  the  iimer 
receptacle.  The  difference  between  the  heights  of  this 
pipe  and  the  rim  of  the  inner  receptacle  is  so  adjusted 
in  Illation  to  the  difference  between  the  specific  gravities 
of  the  two  liquids,  that  only  the  lighter  liquid  can  flow 
into  the  inner  receptacle,  and  only  the  heavier  one  can 
overflow  from  the  pipe.  In  using  the  apparatus  for  the 
separation  of  fat  from  glue  solutions,  the  vessel  is  pre- 
ferably mounted  in  the  upper  part  of  the  evaporator; 
the  fat  flows  into  the  inner  receptacle,  and  the  glue  solution 
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overflows  from  the  pipe  into  the  evaporator,  so  that 
evaporation  and  separation  of  the  fat  are  effected  in 
one  apparatus  at  the  same  time. — A.  S. 

Gases  or  I'opours  ;     Apparatus  for  subjecting  to  the 

action  o/   liquids.     C.    H.    Fowler  and    E.    A.    Medley, 
Great  Crosby.     U.S.  Pat,  928,118,  July  13,   1909. 

.■^EE  Eng.  Pat.  27,391  of  1907  ;  this  J.,  1908,  1 190.— T.  F.  B. 

Extracts  ;    Proce-is  of  making  .     \V.  Wiegand,  Merse- 

burg,  and  R.   Rieder,  Frankfort,  Germany.     U.S.  Pat. 
930,909,  Aug.    10,   1909. 

See  Fr.  Pat.  38(),820  of  1908  ;  this  J..  1908,  71H).— T.  F.  B. 

Furnace  ;  Hearth .     F.  Dahl,  Bruckhau.sen,  Germany. 

U.S.   Pat.   931,910.   Aug.   24,    1909. 

See  Eng.  Pnt.  21,103  of  1907  ;  this  J.,  190S,  1007.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Combustible  gases  ;    Systematic  separation  of  .     G.  de 

Voldere.  Bull.  Soc.  Chim.  Belg.,  HKIO,  23.  323—346. 
The  author  suggests  a  general  method  for  the  quantitative 
analysis  of  a  gaseous  mixture  which  may  contain  nitrogen, 
oxygen,  hydrogen,  carbon  monoxide,  carbon  dioxide,  and 
hydrocarbons  of  the  ijeries,  CnH2n  +  2.  CnHsn.  CiiH:;n-2, 
CuH2n-4,  and  C'nHsn-e.  The  method  consists  in  the 
successive  absorption  of  groups  of  gases  by  suitable 
reagents,  together  with  determinations  of  the  contraction 
and  of  the  volume  of  carbon  dioxide  formed  on  com))lete 
combustion,  before  and  after  each  such  absorption.  The 
first  operation  is  the  complete  combustion  of  a  part  of 
the  gas,  giving  a  contraction,  Cj,  and  yielding  a  volume 
of  carbon  dioxide  equal  to  i),  ;  by  absorbing  the  excess 
of  oxygen  after  the  combustion,  the  nitrogen  is  directly 
determined.  A  separate  portion  of  the  original  gas 
is  next  treated  with  alkaline  pyrogallate.  which  absorbs 
a  volume,  C,.  made  up  of  a  volume,  x,  of  carbon  dioxide, 
y.  of  oxygen,  and  c.  representing  a  part  of  tlic  hydrocarbons, 
C'nH2n  -  8.  A  portion  of  the  residue  left  after  tiic  absoqjtion 
is  exploded,  giving  a  contraction,  C3,  and  a  volume, 
D„  of  carbon  dioxide.  The  differences,  C=Cj-C3  and 
I'=I>i-I>3.  are  the  values  due  to  the  combustion  of  a 
mixture  consisting  of  volumes,  x  of  carbon  dioxide, 
y  of  oxygen,  and  :  of  hydrocarbons.  C'„H2n  -  6.  The 
observed  data  are  sufficient  for  the  determination  of 
X.  y  and  z  with  the  aid  of  the  known  relations.  C=iz; 
P=z+6z.  and  C,=x-i-y+z.  The  analysis  is  continued 
in  a  similar  manner  with  the  residue  from  the  first 
absorption,  the  absorbents  used  being  fuming  nitric  acid 
which  ab.sorbs  the  remainder  of  the  gases.  C'riH2n  _  6 
and  a  part  of  the  carbon  monoxide,  and  afterwards  fuming 
sulphuric  acid  or  bromine  water  whic  h  absorbs  the  gases, 
CnH'n  and  C'iiH2n_2.  The  residue  from  the  tinal 
absorption  consists  of  carbon  monoxide,  hydrocarbons, 
CnH2n  +  2  (including  hydrogen),  and  nitrogen,  and  the 
final  combustion  gives  the  data  for  determining  the  three 
corresponding  volumes;  the  quantity  of  hydrogen  may 
be  determined  separately  by  partial  combustion  of  a 
portion  of  this  residue  with  palladium-asbestos.  It  will 
be  seen  that  the  method  docs  not  permit  of  the  separate 
determination  of  hydrocarbons  of  the  same  series  unless 
speeiahabsorbents  are  available.  The  limitations  of  the 
method  are  given  generally  by  the  following  laws,  in 
wluch  hydrogen  is  to  be  included  in  the  series,  CnH2n  +  2, 
carbon  dioxide  in  the  series,  C'iiH2n  -  fi.  and  oxygen  and 
carbon  monoxide  in  the  series  CnHSn  -  4  : — It  is  not  possible 
by  a  single  complete  combustion  to  determine  the  con- 
stituents of  a  mixture  containing:  (1),  more  than  two 
members  of  the  same  series  ;  (2).  more  than  three  members 
belonging  to  different  series,  and  in  each  case  the  formula 
of  each  gas  must  be  known  ;  and  (3),  it  is  not  possible  by 
a  single  complete  combustion  to  determine  the  total 
volumes  of  gases  of  each  series  in  a  mixture  containing 
gases  of  more  than  two  series,  and  the  nature  of  the 
two  series  must  be  known.  The  converse  of  |2)  is  not 
always  true — for  example,  a  mixture'  of  methane,  carbon 
dioxide,  and  carbon  monoxide  cannot  be  analysed  by  a 


combustion  only  ;    but  a  mixture  containing  two  m-. 
of  one  scries  and  one  gas  of  another  series  can  alwa 
be   so  analysed.     The   analytical   methods   commonly 
use  are  shown  to  be  particular  cases  of  the  general  metli 
described.— A.  T.  L. 

Patents. 

Fuel.     G.  B.  Selden,  Rochester,  N.Y.     U.S.  Pat.  929  6t 

July  27,  1909. 
As    improved    fuel    for   internal    combustion    engines 
prepared   by  adding  to  a  liijuid  hydrocarbon,  a  volst: 
peroxide   or  a   vehicle   carrying   the   same,   and   a   nitr 
compound  such  as  nitrobenzene. — R.  L. 

Coke-oiens ;      Horizontal      regenerative     .      H.      \ 

Seymour,  Leeds.  Eng.  Pat.  21,249,  Oct.  8.  1908. 
Two  superposed  flues  are  constructed  beneath  the  eo 
of  each  oven  and  are  each  separately  connected  to  tl 
regenerator  Hues  which  are  jilaced  side  by  side,  lont 
tudinally.  one  on  either  side  of  the  centre  line,  below  tl 
battery  of  ovens.  The  vertical  heating  Hues  on  each  sii 
of  the  oven  are  alternately  connected  to  one  or  other  • 
the  sole  flues.  The  heating  gas  is  supplied  by  pipes  1 
a  flue  which  passes  beneath  the  vertical  flues  iii  each  sit 
wall  of  the  oven.  In  one  phase  of  the  working,  the  gi 
enters  the  bottom  of  each  alternate  vertical  flue  and  thoi 
meets  the  preheated  air  from  one  of  the  sole  flues  connecte 
to  the  regenerator  which  is  in  communication  with  tl 
air.  The  gas  burns  and  the  products  of  combustio 
pass  up  one  vertical  Hue  and  down  the  next  to  the  othi 
sole  Hue,  which  is  connected  to  the  other  regenerati 
in  communication  with  the  cliimney.  When  the  dampoj 
are  reversed,  the  currents  of  gas  and  air  flow  in  the  reven 
directions. — W.  H.  C. 

Gas  producers.     B.  Versen.  Dortmund.     Eng.  Pat.  16,61( 
Aug.  t),   1908. 

The  patent  relates. to  producers  of  the  tyix-  in  which  si 
mixed  with  gaseous  products  of  distillation  from  th 
upper  part  of  the  producer  is  delivered  into  the  centre  of  th 
combustion  zone,  and  the  invention  consists  mainly  i 
forming  the  central  blast-pipe  of  inverted  conical  form 
whilst  the  walls  of  the  producer  chamber  at  the  level  <• 
the  combustion  zone  are  of  conical  form,  so  that  the  a- 
of  the  fuel  column  increases  rapidly  as  the  fuel  des. 
through  the  combustion  zone,  the  object  l)eing  to  pn  ...- 
the  clinker  hanging  up.  The  conduit  for  the  distiUatiuj 
gases  passes  centrally  down  through  the  fuel  column  ti 
the  combustion  zone,  and  the  air-supply  pijie  may  pas 
down  the  interior  of  this  conduit,  or  it  may  pass  up  frou 
the  lower  part  of  the  producer  and  open  into  the  lowr 
part  of  the  ga.s  conduit.  The  lower  conical  portion  o 
the  gas  conduit,  forming  the  blast-pipe  is  water-jacketed 
and  the  lower  ])art  of  the  producer  forms  a  water-trougl 
for  the  reception  of  the  clinker. — A.  T.  L. 

Oases  ;    Process  of  obtaining  by-products  from  .     G 

Hilgcnstock,  Dahlhausen-on-Ruhr,  Germany.     U.S.  Pat 
928,974,  July  27,  1909. 

For  the  extraction  of  by-products  from  the  gases  of  tin 
dry  distillation  of  coal,  the  gas  coming  from  the  retort*  ei 
coke  ovens  during  the  first  period  of  the  process,  and  con 
taining  the  greater  part  of  the  tar,  is  separated  from  tht 
substantially  tar-free  portion  of  the  gas  of  the  later  period 
and  is  freed  from  its  tar  contents  by  injecting  tar  through 
it.  Both  portions  of  gas  are  subsequently  combined  ami 
led  into  an  acid  bath  for  the  extraction  of  ammonia. — R.  L. 

Gas    washer.     G.    Wilton.    London.     U.S.    Pat.    929,35s. 
July  27,  1909. 

The   gas   washer   comprises   several   washing  units  Mch 
consisting  of  a  series  of  superimposed  chambers  provide<l 
with  a  liquid  seal  and  bubbhng  hood  device,  and  with  a 
supplemental  detachable  apron  in  the  form  of  an  iiivci 
tray  resting  on  the  hood.     The  hood,  which  is  inmi<  i 
in    the   liquid   at    eonsitlcrable  depth,    has  serrated  f<: 
and  the  apron  has  suitable  perforations.     Each  wa^! 
unit  has  a  hquid  inlet  at  the  top  and  an  outlet  at   : 
bottom.     The   gas-supply   main    is   common    to   all   the 
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lits,  but  supplies  each  independently  from  the  others, 

',  all  the  units  discharge  into  a  common  gas-coUectin^ 

Thereby  the  gas  may  be  so  divided  into  several 

ams  that  each  is  being  washed  in  one  unit  only. — R.L. 

'Jai-fmrifier.  T.  A.  Edison.  Llewellyn  Park.  West  Orange, 
N.J.,  Assignor  to  Edison  Portland  Cement  Co..  Stewarts- 
viUe,  N.J.'    r.S.  Pat.  930.947,  Aug.  10.  1909. 

OtTST  is  removed  from  gases  by  passing  them  through 
filtering  chamber  containing  shelves  oppositely  inclined 
id  facing  each  other.  Granular  filtering  material  is 
ipported  by  these  shelves,  which  are  arranged  so  that 
he  plane  of  each  shelf  intersects  the  next  lower  oppositely 
Dclined  shelf.  Means  are  aiTanged  for  continuousl3- 
ceding  the  filtering  material  in  at  the  top  of  the  filtering 
ihamhcr  and  removing  it.  together  with  the  dust  retained, 
rom  the  bottom  of  the  chamber,  so  that  the  filter  always 
naintains  the  same  degree  of  porositv.  (See  also  U.S. 
>4t8.  930,946.  930,948,  and  930,949.  page  984.)— A.  G.  L. 


Producer  gas  ; 
Fr. 


Purification  of  . 

Pat.  400,333,  May  30, 


L.    A.    Chevalet. 
1908. 

te  gas  is  freed  from  the  tar  which  passes  through  the 
idinary  scrubbers  and  mechanical  washers,  by  a  final 
rashing  with  a  solvent  oil  such  as  creosote  or  anthracene 
iL  This  final  washing  may  be  canied  out  in  any  known 
ne  of  scrubber,  and  the  patent  covers  the  use  of  any 
if  obtained  in  the  distillation  of  tar  and  boiling  above 
BO°C.— A.  T.  L. 

wmdesceni  mantles  ;  Manujacture  of  by  the  im- 
pregnation of  fine  threads  nith  hydrated  peroxides. 
J.  Visseaux.     Fr.  Pat.  400,178,  May  22,  1908. 

BE  fabric  of  the  mantle  is  first  impregnated  with  salts 

'  rare  earth  metals  in  the  usual  way  and  then  soaked 

a  bath   of   concentrated   hydrogen    peroxide   for   two 

inis  in  order  to  convert  the  salts  into  the  hydrated 
iroxides.     The   mantle  is  afterwards   washed  in   water. 

led,  and  incinerated. — A.  T.  L. 

teandescetit     mantles;         Manufacture     of    .     Soc. 

JVan^aise  de  Chaleur  et  Lumiere.     Fr.    Pat.   400.378, 


'Mar. 


1909. 


jBE  fabric  of  the  mantle  is  woven  with- threads  of  arti- 
|ial  silk  together  with  threads  of  ramie  or  cotton,  thus 
I  mbining  the  advantages  of  both  materials.— A.  T.  L. 

'indescent   gas   mantles;      Manufacture   of   from 

■iTtificial  silk.  P>.  Bohm.  Fr.  Pat.  400.444,  Mar.  8, 
1009. 

F.iBRic  of  artificial  silk  is  impregnated  with  the  thorium 
'!  cerium   salts  of  organic  acids,   such   as   the  citrates 

cetates,  or  with  a  mixture  of  these  salts  and  the 
i>f  mineral  acids  such  as  the  nitrates.     The  impreg- 

J  fabric  may  afterwards  be  passed  through  an 
».-,lini'   riath  or  through  hydrogen  peroxide,  or  it  may 

trcatril    with   alkaline   vapours,   in   order   to   convert 

■^alts  into  insoluble  compounds. — A.  T.  L. 

'lustible  mixtures  for  producing  actinic  light.     C.  Bethge, 
Berlin.     Eng.   Pat.   16,448,  Aug.  4,   1908. 

K  patent  is  for  a  slow-burning  mixture  of  a  reducible 
■ygen  compound   of   a   readily   combustible   rare   earth 
■tal  with  an  excess  of  magnesium  amounting  to  from    I 
'  10  times  the  equivalent  of  the  oxygen  in  such  com- 
iiid.    with   the   addition   of   a   small   percentage   of   a    i 
ladium  compound  if  desired.     The  magnesium  may  be 
'laced   by  aluminium    calcium,   barium,   or  strontium. 
'  ne  examples   of   suitable    mixtures   are    250    parts   of 
gnesium  powder  with  one  of  the  following  : — 150  parts 
I  -•erium  oxide,  with  or  without  8  parts  of  vanadic  acid  ; 
ii  parts  of  cerium  oxalate  ;  75  parts  of  calcium  hydroxide  ; 
Ij  parts  each  of  cerium  oxide  and  calcium  hydroxide  ; 
ij'parts  of  manganese  oxide  ;    or  50  parts  of  cerium  oxide 
'Ii  25  parts  ofmanganese  oxide.     In  burning,  the  oxygen 
tiipound  is  reduced  by  the  magnesium,  the  cerium  or 
Cier  metal  is  oxidised,  and  the  oxide  again  reduced  so 
•■  i  as  there  is  an  excess  of  magnesium  present.     2  to  3 
i  I-.  of  these  mixtures  will  burn  for  30  seconds.  Reference 


I 


is  directed  to  Eng.  Pats.  23,292  of  1901,  and  3794,  27,267 
and  27,268  of  1904  (this  J.,  1902,  792;    1905.  44,  210). 

—A.  T.  L. 

Pyrophorous  substances;    Process  for   the  manufaclurt  of 

for    ignition    and    iUuminatiun.     A.     Lesmiiller, 

Munchen,  Bavaria.     Eng.  Pat.  27,341,  Dec.  16,  1908. 

For  the  production  of  pjTophorous  substances  the  rare- 
exrth  metals  have  been  alloyed,  by  means  of  an  electro- 
lytic process,  with  other  harder  metals,  e.g.,  iron.  The 
patent  claims  the  use  of  non-metals,  e.g.,  silicon,  titanium 
or  boron,  in  place  of  metals,  for  this  purpose.  The  sub- 
stances so  produced  are  very  hard,  economical  in  use  and 
less  subject  to  o.xidation.  The  temperature  of  ignition  is 
very  low,  so  that  when  the  pyrophorous  substances  are 
nibbed  against  a  harder  body,  small  particles  are  detached 
which  inflame  at  once  in  the  open  air,  and  are  adapted 
for  igniting  combustible  gases.     The  addition  of  oxidising 

I  bodies  produces  substances  suitable  for  flash-lights,  etc. 
The  alloys  may  be  prepared  : — (1).  by  mixing  the  silicon, 
titanium,  etc..  with  the  rare-earth  metals  in  the  decom- 
jiosition  chamber  in  which  these  have  been  separated  by 

I  electrolysis ;  (2),  by  melting  the  metals  in  a  magnesia 
crucible,  under  a  cover  of  a  molten  salt,  such  as  sodium 
chloride,  to  exclude  air,  and  adding  the  silicon  ;  (3),  by 
tiising  the  metals  either  in  an  indifferent  gas  or  in  a 
vacuum  before  adding  the  silicon. — G.  W.  McD. 

Filaments    [for    electric    incandescence    lamps]  ;     Treating 

metal .     C.  T.  Fuller,  Schenectady,  N.Y.,  Assignor 

to  General   Electric  Company,  New  York.      U.S.   Pat. 
929,578,  July  27,  1909. 

.\s  oxide  of  tungsten  is  mixed  with  a  carbonaceous  binding 
material  and  the  mixture  so  formed  is  shaped  into  threads. 
X  number  of  these  is  baked  in  an  atmosphere  of  hydrogen 
to  effect  complete  reduction  of  the  oxide.  The  filaments 
are  subsequently  fired  to  about  1500'  C.  in  a  reducing 
.itmosphere  until  free  from  carbon,  and  the  heating  is 
inntinued  until  the  tungsten  "  is  sintered  to  a  condition 
01  stable  conductivity." — R.  L. 

Coke  ovens.     L.  Bansart.  Haine  St.  Paul.  Belgium.     U.S. 
Pat.  928.302,  July  20.  1909. 

.See  Fr.  Pat.  390,204  of  1908  ;  this  J.,  1908,  1010.— T.  F.  B. 

Water-gas  generators.  W.  E.  McKav,  Milton,  and  H.  N. 
Chenev,  Dorchester.  Mass.,  U.S.A.  Eng.  Pat.  4973, 
March  1,  1909.     Under  Int.  Conv.,  Nov.  11.  1908. 

See  U.S.  Pat.  911,899  of  1909  ;  this  J.,  1909,  237.— T.  F.  B. 

Gas  generator.     I.   A.   Chavanne,   St.    Chamond,   France. 
U.S.  Pat.  930,532,  Aug.  10.  1909. 

See  Eng.  Pat.  8397  of  1908  ;  this  J.,  1908,  1011.— T.  F.  B. 

Purifying    gases ;     Apparatus    for    .     F.    Sepulchre, 

Liege,  Belgium.   U.S.  Pat.  931,229,  Aug.  17,  1909. 

See  Eng.  Pat.  254  of  1908 ;   this  J.,  1908,  677.— T.  F.  B. 

Filaments  for  electric  lamps  ;    Method  of  manufacturing 

.       W.  von    Bolton,    Charlottenburg,    Assignor   to 

Siemens  und  Halske  A.-G.,  Berlin.  U.S.  Pat.  927,935, 
July  13.  1909. 

See  Fr.  Pat.  382,899  of  1907  ;  this  J.,  1908,  276.— T.  F.  B. 

Electric  incandcscctii  lamp  filaments  ;    Process  of  forming 

.     W.   von   Bolton,   Charlottenburg,  and  F.   Hart- 

mann,  .\ssignors  to  Siemens  und  Halske  A.-G.,  Berlin. 
U.S.  Pat.  930,723,  Aug.  10,  1909. 

See  Eng.  Pat.  2853  of  1909  ;  this  J.,  1909,  647.— T.  F.  B. 

Reducing    oxides.     [Preparing   lower    oxides    of   tungsten, 
molybdenum,  vanadium,  etc.]     Eng.  Pat.  5821.    Sec  VII. 

.Apparatus  for   analysing   gas.     U.S    Pat.   922,086.     -See 
XXIII.  Apparatus. 

Calorimeter.     U.S.  Pat.  931,189.     See  XXIII.  Apparatus 

Apparatus  for  analysis    of    industrial   gases.     Ger.    Pat, 
211,389.     Sec  XXIIL  Apparatus. 

b2 
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III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Carbon    biaulphide    in    benzol ;      Determinalion    of    . 

J.  M.  Woiss.     J.  Ind.  and  Eng.  Cliem..  I'JOO,  1,  604—605. 

The  methoil  is  based  on  the  conversion  of  tlie  carbon 
bisulphide  into  potassium  xanthato,  the  oxidation  of 
the  latter,  and  precipitation  of  the  sidphur  as  l)ariuiii 
sulphate.  About  2-5  grms.  of  tlie  benzol  are  treated 
with  2-5  c.c.  of  a  saturated  solution  of  potassium  hydroxide 
in  absolute  alcohol,  and  after  five  minutes  the  mixture 
is  heated  at  60°  C.  for  1  hour  under  a  reflux  condenser. 
After  addition  of  water,  the  benzol  is  expelled  by  heating 
on  a  steam  bath,  the  aqueous  solution  is  made  strongly 
alkaline  with  potassium  hydroxide,  and  excess  of  bromine 
Water  is  added.  The  whole  is  heated,  and  if  necessary 
tnore  bromine  water  added,  until  oxidation  is  complete. 
The  solution  is  then  acidified,  the  excess  of  bromine 
expelled,  and  the  sulphur  determined  as  barium  sulphate 
in  the  u.sual  manner. — A.  S. 

Heptane    (dimethyl-2-4-pentane) ;     A     new ,   and    its 

occurrence  in  Cauctisian  petroleum.  G.  Chonin.  J.  Rusa. 
Phys.-Chem.  Ges.,  1909,  41,  327—344.  Chcm.  Zentr., 
1909,  2,  587. 

DIMETHYL-2-4-PENTANE  was  prepared  from  dimothyliso- 
butylcarbinol  by  converting  this  into  dimethyl-2-4-iodo- 
4-pentane  liy  the  action  of  hydrogen  iodide  gas  in  the 
cold,  and  then  heating  the  iodo-derivativo  with  fuming 
hydriodic  acid  in  a  sealed  tube  for  seven  horn's  at  200° — 
230°  C.  From  the  hydrocarbon  the  nitro-.  amino-,  and 
phenylthiourea  derivatives  were  pre])ared,  and  these 
were  found  to  be  identical  with  the  coriesponding  deriva- 
tives prei)ared  from  the  fraction  of  Caucasian  i)etroleum 
boiling  at  80° — 82°  C.  lJimethyl-2-4-pentano  is  a  mobile 
liquid  with  a  petroleum-like  odour,  b.pt.,  83°^84°  at 
764  mm.;  sp.  gr.  0-6971  at  0°0°C.,  0-6805  at  2()°,0°C.  ; 
nj|,=  1-3825;  it  is  easily  soluble  in  nitric  acid  of  sp.  gr. 
1-52.  Uimethyl-2-4nitro-4-pentane  prepared  by  heating 
the  hydrocarbon  witli  riilute  nitric  acid  in  a  sealed  tube 
for  9  hours  at  100° — 105°  C,  is  a  nearly  colourless  liquid 
with  a  camphor-like  odour. — A.  S. 

Polynapkthenic  acids.  K.  Charitschkoff.  .J.  Russ.  Phys.- 
Chem.  Ges.,  1909,  41,  345—353.  Oiem.  Zentr.,  1909, 
2,  708. 

A  FR.\CTI0N  of  (Caucasian)  petroleum  boiling  at  164° — 
166°  C.  at  754  mm.,  and  having  the  sp.  gr.  0-7800  at 
15°/0°C.,  yielded,  when  oxidised  with  air  (compare  this  J.,  j 
1909,  303),  syrupy  dibasic  polynaphthenic  acids.  CjjHjiO,, 
probalily  formed  by  the  condensation  of  three  molecules 
of  naphthonic  acids.  These  acids  were  easily  soluble  in 
benzene,  toluene,  alcohol,  and  carbon  bisiilphide.  but 
only  sliglitly  soluble  in  petroleum  spirit  (ligroin).  A 
synthetic  heptanaphthene  (dimethylpontamethylene)  pre- 
pared from  toluene  by  reduction  with  hydriodic  acid, 
yielded  on  oxidation  in  a  similar  manner,  naphthenic 
or  polynaphthenic  acids.  Distillates  from  Grosny  petro- 
leum behaved  in  an  analogous  manner.  Cymene  yielded 
cuminic  acid,  and  menthane  gave  a  mixture  of  naphthenic 
and  polynaphthenic  acids. — ^A.  S. 

Analysis   of   calcareoaa   asphaltum   and   jiaving   mixtures. 
Prettner.     -Sec  IX. 

Patents. 

Ammonium  sulphate  ;     Saturator  for  the  manufacture  of 

.     E.  A.  Brothcrton  and  W.  Wyld.  Leeds.     Eng. 

Pat.  14,349,  July  7.  1908. 

The  saturator  consists  of  an  enclosed  vessel,  having  an 
inclined  bottom,  and  the  upper  portion  divided  into 
compartmonta  by  one  or  more  depending  |>arlition3, 
serrated  or  perforated,  or  serrated  and  ])erf(irated,  at 
their  lower  extremities.  Gas  inlet  and  outlet  pipes  are 
provided,  and  means  whereby  the  acid  raaj-  be  introduced 
into    the    compartment    nearest    the    gas    outlet.     The 


vapours,  as  they  travel  towards  the  outlet,  have  to  pass 
through  a  liquid  ot  increasing  acidity  in  each  compart- 
ment. The  partitions  are  of  suitable  depth  to  secure 
the  requisite  seal  in  the  liquid,  and,  if  more  than  one 
be  emjjloyed,  that  nearest  the  ammonia  inlet  is  the 
lowest,  each  succeeding  partition  having  its  bottom 
edge  at  a  hicher  level  than  the  ])recedlng  one.  More 
thorough  washing  is  eflVcted  in  this,  than  in  the  usual 
type  of  vessel,  local  alkalinity  also  i.s  avoided,  and  the 
separated  sulphate  readily  flows  down  to  the  discharge 
valve. — F.  Sodn. 

Ammonia  gas  from  ammonia  liquors  ;    Melltod  of  olilaining 

purified    .     C.    II.    .Stinc,    Chester,    Pa.,    Asslgmir 

to  The  E.  I.  du  Pont  de  Xemoui-s  Powtler  Co.,  \\'ilmiuK- 
ton,  Del.     U.S.  Pat.  929,720,  Aug.  3,  1909. 

To  obtain  purified  ammonia  gas  from  ammonia  liqu. 
a  current  of  air  is  forced  through  the  liquor,  and.  ai 
same  time,  the  temperature  is  gradually  raised  to  li" 
or  above. — F.  Sodn. 

Melting  bitumen  material,   pitch,    iiiunne  <jliie.  grmtt  uh'I 

the  /lie  ,-    Boilers  for  .     J.  Allan  antl  .1.  Kiehmonil, 

Glasgow.     Eng.    Pat.    11,557,   Nov.    30.    1908. 

The  claim  is  for  a  pitch  boiler  or  meltcr  of  an  elongated 
form  provided  with  a  cover  and  an  outU-t  for  the  melted 
pitch,   and   supported    on    brackets   within   a   casing.     A 
hollow  cone  is  formed  « ithin  the  boiler  projecting  uijwanls 
from   the  bottom   to  enable  the  heat  to  penetrate  i 
easily  the  contents  of  the  vessel.     The  cone  is  prov 
with  an  outlet  above  for  the  escai)e  of  the  waste  ga 
The    boiler   is    heated    by    burners   supplied    with   hi)i:  .; 
fuel  under  pressure  from  a  store  tank  placed  below. 

— W.  H.  C. 

Crude  petroleum  and  illuminating  oil ,-     Process  for  Imtu- 

forming  into  spirit  ^dislilling  below  150^  C).     P. 

.'^abatier.     Fr.  Pat.  400,141,  May  21.  1908. 

The  oil  is  vaporised  and  passed  over  finely  divided  metali 
heated  to  between  400°  C.  and  a  dull  red  heat.  It  in 
converted  partly  into  gas  and  partly  into  low-boiling, 
misaturated,  oxidisable  bodies  of  unpleasant  o<l'"" 
The  latter  are  passed  along  with  hydrogen  or  gases 
in  hydrogen  over  finely  divided  metal,  preferably  nu 
heated  to  between  150°  and  300°  C,  in  order  to  obtan 
products  not  having  an  unpleasant  odour.  The  tin 
stages  may  be  combined  so  as  to  form  a  coutinuou! 
process. — W.  H.  C. 

Petroleum  residues  ;    Method  of  treating  and  utilising 

V.  Kridlo,  Prague,  Austria-Hungary.     U.S.  Pat.  931,772 
Aug.  24,  1909. 

See  Eng.  Pat.  24,192  of  1906  ;  this  J.,  1907,  402.— T.  F.  B' 

"Acid  hydrocarbons"  [from  pelroleuynl  as  substituttt  /o 
fatty  acids,  oils,  fatjs,  and  soaps.  Fr.  Pat.  399,212 
See  XII. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Indigo  and  its  competitors.      F.  Fclsen.     Z.   Farbon-lnil 
1909.  8,  215—219,  231—234,  247—252,  2i;:{— 207. 

The  author  discusses  the  various  basic,  aUzarin,  sub8Ui| 
tive  and  sulphur  dyestuffs  which  have  U-en  suggeirtt 
from  time  to  time  as  substitutes  for  indigo,  and  shows  Ihi 
the  latter  cannot  be  surpassed  either  from  the  point  > 
view  of  cost  of  application  or  of  chemical  propcrtic 
Derivatives  of  indigo  at  present  on  the  market  im 
Dimethylindigo  (as  Indigo  MLB/T  Hoechst  and  Indij 
BA.SF,  G  Badische),  monobromoindigo  (as  Indigo  MLB, 
Hoechst  and  Indigo  BAi^FH  Badisi-he).  mixture 
mono-  and  di-bromoindigo  (as  Indigo  .\ILB  KK  HooJhst 
dibromoindigo  (as  Indigo  RBX  and  KH  Badische,  Indi| 
MLB  2B  Hoechst,  and  Ciba  Blue  B  Chem.  Ind.  Bmc 
tetrabromoindigo  (as  Ciba  Blue  2B  Chcm.  Ind.  B»» 
Bromindigo  FB,  Bayer,  and  Indigo  MLB/4B  Hoeoh» 
and  jjentabromoindigo  (?)  (as  Indigo  MLB/6B  Hoeohs 
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I  Although  some  of  these  are  faster  to  light  and  chlorine  than 
indigo,  they  are  considerably  weaker  in  dyeing  strength. 
I  It  is  shown  also  that  the  modern  Indanthrene  dyestuffs 
!  are  very  much  more  costU"  in  dyeing  than  is  indigo.    The 
I  various  processes  of  preparing  tlie  indigo  vat  are  discussed 
as  also  the  mode  of  application.     At  the  end  of  the  paper 
the  author   gives   a   table   showing   the   relative   cost   of 
dyeing  yarn  with  various  brands  of  indigo  and  with  other 
blue  dyestuffs. — J.  C.  C. 


"fs  of  .     A.  Binz 

1909,  22,  1757— 17o9. 


Indigotin  ;    The  hrominaied  derira\ 

and  T.  Marx.     Z.  angew.  Chem. 

With  the  displacement  of  natural  indigo   by  the  purer 

synthetic  product  the  question  of  indigo  analysis  has  lost 

somewhat  in  imjiortance,  but  the  use  in  practice  of  mix- 

tares   of   synthetic    indigo    and    its    halogen   derivatives. 

j  renders  it  desirable  to  find  some  method  for  the  estimation 

of  these  compounds.     Trials  with  a  method  of  oxidation 

;  led  to  no   useful   results   and   the   results  obtained   with 

'  Binz  and  Kuffeiath's  method  (extraction  with  a  mixture 

of  25  parts  of  glacial  acetic  acid  and  5  parts  of  concentrated 

sulphuric  acid)  were  not  reliable.     Slono-  and  dibromo- 

indjgo   have   only   slight   (if   any)    basic   properties,    and 

although  some  analyses  showed  a  high  percentage  of  acid  in 

the  precipitated  product,   the  presence  of  this  is  due  to 

the  amorphous   nature  of    the  precipitate  rendering    the 

removal  of  the  acid,  by  washing,  a  matter  of  some  diffi- 

i  culty.     Extraction  with  varioiis  solvents  appears  to  give 

'the  best  results.     Thus,  by  extracting  with  alcohol,  isatin 

I  derivatives    are    removed ;     treatment    with    chloroform 

'  removes  tribromo-indigo.  and  by  shaking  the  residue  with 

I  a  mixture  of  80  parts  of  glacial  acetic  acid  and  20  parts 

!  of  concentrated  sulphuric    acid,  indigo  and    monobromo- 

i  indigo    are    brought    into    solution.     The    proportion    of 

I  indigo  to  monobromo-indigo  is  calcidated  from  the  bromine 

1  content  of  the  dissolved  portion.    The  residue  is  dibromo- 

I  indigo,  which  is  practically  insoluble  in  the  acetic-sulphuric 

I  acid  mixture. — F.  M. 

'  Bixin ;     Constilution    of   .     J.    F.    B.    Van    Hasselt. 

Cihem.   Woekblad,   1909,  6,  480^83.     Chem.   Zentr., 
1909,  2,  624. 

Bixin,  the  red  dyestuff  of  Bixa  ordlana  (amiatto)  has  the 
{composition,  C29H34O5 ;  it  contains  one  hydroxyl  and  one 
methoxyl  group.  It  melts  at  189°  C..  and  when  heated  in 
a  current  of  hydrogen  at  200°  C.  evolves  one  molecular 
proportion  of  m -xylene,  leaving  a  colom'less  residue. 
'By  the  action  of  dilute  potassium  hydroxide  solution 
;  on  bixin,  there  are  formed  first,  potassium  bixinate, 
iCj8H3,,03(OK)  (OCHs),  and  then  dipotassium  norbixinate, 
CigHjoOolOK),.        The      latter      when      treated      with 


acids      yields      norbixin,       C28H3„03(OH)2, 


'  dilute 

bright  red,  crystalline  substance,  which  decomposes 
at  240°  C,  and  can  be  converted  into  bixin  by 
partial   methylation.       By   the   action   of   zinc   dust  and 

j  glacial  acetic  acid,  bixin  and  its  derivatives  yield 
dihydro-compounds ;  whilst  by  the  action  of  bromine,  white 
amorphous,  unstable  compounds  containing  10  atoms  of 
bromine  arc  produced.  The  author  is  unable  to  confirm 
Zwick's  statement  (Arch.  Pharm.,  238.  58)  that  on  heating 
with  steam,  bixin  yields  palmitic  acid. — A.  S. 

\8enaitiveness  of  dyestuffs  to  li'jht.     Von  Hiibl.    See  XXI. 

Patents. 

Colrntriry  matters  [dyestuffs]  of  the  anthracene  series; 
Manufacture  of.  J.  Y.  Johnson,  London.  From 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen-on- 
Rhine,  Germany.  Eng.  Pat.  339,  Jan.  6,  1909. 
A  suLPHONic  acid  of  Indanthrene  Blue,  differing  from  that 
(described  in  Eng.  Pat.  12,185  of  1901  (this  J.,  1902,  338), 
jia  prepared  as  follows  : — 1  part  of  powdered  Indanthrene 
JBlue  is  introduced  at  30°  C.  into  a  solution  of  1  part  of 
anhydrous  boric  acid  in  5  parts  of  sul))huric  acid  mono- 
hydrate.  After  stirring  for  several  hours,  10  parts  of 
monohydrate  are  added  and  the  whole  is  heated  for 
4 — 5  hours  at  130°  C.  After  cooling,  the  mass  is  poured 
into  ice  and  water,  boiled  for  an  hour,  filtered,  and  thi- 
residue  washed.  The  dyestuff  yields  a  cornflower  blue 
vat  with  alkaline  hyposulphite  (hydrosulphite).— J.  C.  C. 


Indigo  ;   Production  of  polyhalogenated  derivatives  of . 

Badische  AniUn  und  Soda  Fabrik.  Fr.  Pat.  399  285° 
Feb.  9,  1909.  Under  Int.  Conv.,  Mar.  4,  1908.  "  '  ' 
Polyhalogenated  derivatives  of  Indigo  arc  prepared 
by  heating  Indigo  or  its  mono-  or  dihalogen  derivatives 
with  bromine  to  a  higli  temperature  in  the  presence  of 
indifferent  agents,  whereby  the  Indigo  is  maintained  in  a 
finely  divided  condition.  Example  1  :  140  kilos,  of 
powdered  Indigo  are  heated  (temperature  of  oil-bath: 
170°  C.)  and  completely  dried  by  means  of  a  current  of 
dry  hydrogen,  carljon  dioxide,  or  air.  260 — 270  kilos, 
of  bromine,  preferably  in  the  vaporous  state,  are  added, 
and  the  mass  kept  at  170°  C.  for  1 — 2  hours.  Hydrogen 
bromide  and  excess  of  bromine  are  removed  by  acurrent 
of  air  and  the  product  is  boiled  with  water  and  a  little 
sodium  hydroxide.  A  yield  of  90  per  cent,  of  tribromo- 
indigo  is  thus  obtained.  Example  2  :  140  kdos.  of  Indigo 
are  finely  ground  with  400  kilos,  of  dry  salt  and  the 
moisture  is  removed  as  described  above.  350  kilos,  of 
bromine  are  now  added  as  before  (temperature  of  oil-bath : 
200° — 210°  C.)  and  the  product  treated  as  in  the  first 
example.  A  yield  of  90  per  cent,  of  the  theoretical 
amount  of  tetrabromoindigo  is  thus  obtained. — J.  C.  C. 

Dyestuffs  ;    Manufacture  of  new .     Farbwerke  vorm. 

Meister,  Lucius,  und  Briining,  Hoechst  on  the  Maine, 
Germany.  Eng.  Pat.  3758,  Feb.  15,  1909.  Under  Int. 
Conv.,  Aug.  31, 1908.  Addition  to  Eng.  Pat.  3002  of  1909. 
In  the  process  described  in  Eng.  Pat.  3602  of  1909  (see 
Ger.  Pat.  208.968  ;  this  J.,  1909.  517)  it  is  advantageous 
to  use  the  nitroarylacyl  derivatives  of  2:5:  7-amino 
naphtholsulphonic  acid.  The  diamino-compounds  which 
are  obtained  on  reduction,  when  developed  by  means  of 
/i-naphthol,  yield  shades  very  fast  to  soap.  "  Example  : 
25  kilos,  of  /;-nitrobenzoyl-p-phenylenediamine  are 
diazotised  and  combined  with  40  kilos,  of  m-nitrobenzoyl- 
2:5:  7-aminonaphtholsuIphonic  acid  in  alkaline  solution. 
135  kilos,  of  crystallised  sodium  sulpiride  are  now  added 
and  the  mixture  heated  to  60" — 6.5°  C.  until  tlie  nitro- 
dyestuff  has  disappeared.  The  resulting  dyestuff  furnishes 
red  tints  on  unmordanted  cotton,  which  by  diazotisation 
and  development  with  ,'i-naphthol  are  rendered  fast  to 
washing. — .1.  C.  C. 

Xanthopurpurin ;  Process  for  preparing  .  Farb- 
werke vorm.  Meister,  Lucius,  und  Briining.  Ger.  Pat. 
212,697,  July  20,  1907. 

PuRPURiN  can  be  reduced  to  xanthopurpurin  (1.3-di- 
hydroxyanthraquinone)  by  means  of  alkaUne  stannous 
oxide  solutions,  but  the  process  is  costly.  It  is  now  found 
that  complete  reduction  is  obtained  by  using  alkaline 
solutions  of  hydrosulphite.  In  this  case  the  carbonyl 
groups  are  not  reduced,  as  is  the  case  when  anthraquinono 
is  reduced  by  hydrosulphite. — T.  F.  B. 

Azo-dyes  [dyestuffs'].  Wulfing,  Dahl  und  Co.,  Act.-Ges., 
Barmen,  Germany.  Eng.  Pat.  4859,  Feb.  27.  1909. 
Under  Int.  Conv.,  Feb.   13,  1909. 

Claim  is  made  for  a  dyestuff  specially  suitable  for  making 
colour  lakes,  prepared  by  combining  diazotised  2.naphthyl- 
amine-1-sulphonic  acid  with  /i-naphthol  and  abstracting 
the  elements  of  water  from  the  dyestuff.  The  new  dyestuff 
is  termed  "  F-anhydride,"  and  it  is  dark  red,  whilst  the 
original  dyestuff  is  bright  red.  The  anhydride  formation 
is  effected  :  (1).  by  treatuig  the  ordinary  dyestuff  with 
acetic  anhydride ;  (2),  by  the  action  of  cold  concen- 
trated sulphuric  acid  ;  (3),  by  effecting  the  combination 
at  40°  C.  ;  (4).  by  combining  the  diazo-salt  and  the 
fJ-naphthol  in  the  presence  of  a  saturated  solution  of  salt. 

—J.  C.  C. 

Red    chromahle     dyestuffs ;      Manufacture    of .     L. 

Cassella  und  Co.,  Ges.m.b.H.,  Frankfort  on  the  Maine, 
Germany.  Eng.  Pat.  81.54,  April  5,  1909.  Under  Int. 
Conv.,  April  7,  1908 
Red  chrome  dyestuffs  are  obtained  by  combining  a 
diazosul|)honic  acid  such  as  p.  or»n-diazobenzenesidphonic 
acid  with  an  aminocresol  ether,  diazotising  the  product, 
and  combiiung  with  salicylic  or  o-  or  ?n-cresofinic  acid. 
An  example  is  given  in  which  diazotised  sulphanilic  acid 
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is  combined  in  acid  solution  with  »i-ainino-})-cre8ol  ether 
(NH  o :  CHj  :  C.,H50=  1  :  3  :  6)  and  the  product  diazotised 
and  combined  witli  o-crcsotinic  acid  in  alkaline  solution. 

—J.  C.  C. 

Dyestiiffs  ;  Production  of  red  chrome  — — .  L.  Cassella 
urul  Co.,  Gcii.ni.b.H.  First  Addition,  dated  Mav  2«, 
1908,  to  Fr.  Pat.  398,980.  April  7,  1908  (see  Enp."  Pat. 
8154  of  1909.  preceding). 

Red  chrome  dyestuffs  are  obtained  by  combining  the 
diazo-aulphonic  acids  ol  aminocrcsol  ethers,  nitroaniino- 
benzenes  or  nitroaminophenols  or  their  honiologues  or 
analogues  »itb  an  aniinocresol  ether,  and  coniliining  the 
diazo-compounds  of  the  aminoazo-dyestuffs  tbus  obtained 
with  salicylic  or  the  cresotinic  acids.  Example  1  : 
m-Amino-p-crcsol  ether  monosulpbonic  acid  is  diazotised 
and  combined  with  m-amino-/)-cresol  ether  in  hydro- 
chloric acid  solution.  The  product  is  diazotised  and 
combined  with  m-crcsotinic  acid  in  alkaline  solution. 
The  n>sulting  dyestuff  is  a  deep  brown  powder  dyeing 
wool  in  orange  shades  which  become  bluish-red  on  treat- 
ment with  bichromate.  E.\ample  2  :  /n-Nitro-p-sul- 
phanilic'acid  is  diazotised  and  combined  with  o-amino-p- 
cresol  ether  and  the  product  diazotised  and  combined 
with  m-cresotinic  acid  :  the  dyestviff  produces  orange 
tints  on  wool  which  change  to  deep  garnet  red  on 
chroming.  Example  3  :  Nitroaminophenolsulphonic  acid 
(NH;  :  NO,  :  OH  :  S()3H=  1:3:4:.';)  is  diazotised  and 
coml)ined  with  m-amino-p-cresol  ether  and  the  diazotised 
product  combined  with  o-cresotinic  acid.  The  resulting 
dyestuff  dyes  wool  scarlet  red  becoming  deep  liluisb  red 
on  chroming. — J.  C.  C. 

Tetrabromindtgo  ;    Manufacture  of .     Kalle  und  Co., 

Akt.  (!es.,  Biebrich  on  the  Rhine,  Germany.  Eng. 
Pat.  1,'>.088.  June  28,  1909.  Under  Int.  Conv., 
Aug.   1,   1008. 

The  broniination  of  indigo  is  advantageously  effected 
in  presence  of  chlorosulphonic  acid  instead  of  concentrated 
sulphuric  acid.  Example  :  15  kilos,  of  bromine  are 
stirred  into  50  kilos,  of  chlorosulphonic  acid,  and  .')  kilos. 
of  liuely  powdered  indigo  arc  added  gradually  at  the 
ordinary  temperature.  Tbe  tetrabromoindigo  is  liltercd 
off,  pressed,  and  dried. — J.  C.  C. 

Vat  dyestuff.  V.  Thoniaschcwski.  Assignor  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co..  Elbcrfeld,  Germany.  U.S. 
Pat.  928,891.  July  20,  1909. 

The  new  dyestuff,  which  is  a  pyrimidonc  of  tbe  anthracene 
series,  is  obtained  by  condensing  l-amino-4-,J-antbrimiuo- 
anthra(|uinonc  with  urea.  It  is  a  dark  red  crystalline 
powder  giving  a  violet  blue  solution  with  .  concentrated 
sulphuric  acid  and,  with  alkaUne  hyposulphite  (hydro- 
sulphite),  yields  a  vat  from  which  cotton  is  dyed  in  fast, 
violet-red  shades. — J.  C.  C. 

Azo  dyeMuff.  L.  Hesse  and  0.  Giinther,  Assignors  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ciermany. 
U.S.  Pat.  931.423,  Aug.  17,  1909. 

Claim  is  made  for  the  dyestuff  prepared  by  combining 
diazotised  aminoazobenzenesulphonic  acid  with  2-bcnzoyl- 
amino-5-naphthol-7-sulphonic  acid.  The  sodium  salt  is 
a  reddisb-brown  powder  giving  a  blue  solution  with 
concentrated  sulphuric  acid  and  dyeing  cotton  in  scarlet 
shades. — J.  C.  C. 

Azo  dyestuff.  L.  Hesse  and  O.  Giinther.  Assignors  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  931,424,  Aug.  "17,  1909. 

Claim  is  made  for  the  dyestuff  prepared  by  combining 
diazotised  2-nai)hthylaiuinc-4  :  8.disulphonic  acid  with 
p-xylidinc.  diazotising  the  product  and  combining  it  with 
2-bcnzoylamino-5-naphthol-7-sulphonic  acid.  The  sudium 
salt  is  a  greenish  powder  giving  a  greenish-blue  solution 
in  concentrated  sulphuric  acid  and  dyeing  cotton  in  dark 
red  shades. — J.  C.  C. 


Anlhraqitinone  ;    Process  for  the  production  of  halogenattd 

derivatives   of  .     Farbenfabr! ken    vorm.    F.    Bayer 

und  Co.,  First  Addition,  dated  Jan.  29.  19U9,  to  Fr. 
Pat.  380.599.  Jan.  27.  I'KIS  (this  J.,  1908.  744). 
Halogenatki)  nltroanthraciiiinones  arc  obtained  by 
treating  nitroanthraquinonc  sulphouic  acids  with  halogens 
or  halogcnating  agents.  Examjilc :  To  a  solution  of 
100  kilos,  of  sodium  1  : 5-nitroanthraquinonesulphonste 
in  400(1  litres  of  water  arc  added  3tHJ  kilos,  of  hydroclJoric 
aeid  (20'  H. ).  The  solution  is  heated  to  90'  C.  a  s<ilution 
of  100  kilos,  of  sodium  chlorate  in  1500  litres  of  water 
a<ldrd  and  the  whole  heated  at  100"  C,  until  no  further 
preci))itation  of  1 : 5-nitrochloroanthraquinone  occurs. 
This  substance,  when  purllied  by  crystallisation  from 
glacial  acetic  acid  forms  yellow  needles. — J.  C.  C. 

Aiilhraquiuone    derivatives    and    products    resulting   tlure- 

from  ;     Process    of    obtaining    neic    .     FarlH-nfabr. 

vorm.  F.  Bayer  und  Co.  Fr.  Pat.  400.186,  Feb.  9.  1909. 
Un.ler  Int.  Conv.,  Aug.  4.  1908. 
Meihai'Tans  of  the  anthraquinone  series  are  condensed 
with  chloroacyl  derivatives  of  aminoanthraquluunes. 
whcril)y  ticrlvatives  of  thioglycollic  acid  are  obtained  of 
the  general  formula,  A.S.CH^.CO.NH.A,  where  A  repre- 
sents  anthraquinone  or  a  derivative  of  it.  The  com- 
pounds produced  furnish  vats  from  which  cotton  Is  dyed 
in  deep  yellow,  red  to  blue  shades.  Example  :  A  mixture 
of  10  kilos,  of  chlor<)acetyl-l-amlnoanthra<[ulnone. 
11  kilos,  of  anthraquinone- 1-nurcaptan  (sodium  salt), 
and  100  litres  of  alcohol  is  heated  to  boiling  under  a  reflui 
condiitser  untQ  no  iiierea.se  in  the  iirecipitate  formed  is 
noticed.  The  dyestuff  gives  with  alkahne  hyposulphite 
(hydrosulphite)  a  vat  from  which  cotton  is  dyed  in  fast 
yellow  shades. — J.  C.  C. 

Anthracene  compounds;  Production  of  .  Farben- 
fabr..vorm.  F.  Bayer  und  Co.  Fr.  Pat.  400.500.  .Mar.  5. 
1909.     Under  Int.  Conv..  Mar.  23,  and  April  Hi.  1908. 

New  anthracene  coniiiounds  are  obtained  by  treating 
1-amlnoanthraquinone  or  its  derivatives  with  acid  amidn 
(except  uret  banes)  or  by  heating  1-acylaininoanthra- 
quinones  with  ammonia.  Example  1  :  A  mixture  of 
10  i>arts  of  1  :  4-diamlnoantliraquinone  and  .50  parts  of 
foniiamide  is  heated  to  180'C.  until  the  mixture  bwomes 
yellow.  The  )noduct  is  collected  and  can  by  crystallised 
from  nitrobenzene.  It  is  probably  a  dipyrlnildine. 
Example  2  :  A  mixture  of  10  parts  of  I  :  4-dianiinonanthr«- 
quinouc.  20  parts  of  formamlde,  and  40  parts  of  phenol 
is  boiled  for  lA  hours:  an  eciual  volume  of  alcohol  is 
added  and,  on  cooling,  lirowiiish-ycllow  irystals  separate 
which  are  probably  4-amlno-I.anthrapyrlniidine. 
Exam))le  3:  A  mixture  of  10  parts  of  l-aminouiithra- 
qulnone.  10  part-s  of  urea  and  10  parts  of  phenol  are 
boiled  for  4  hours.  The  product  (C,jH,()jNj)  is  pn- 
cipltated  by  adding  alcohol :  it  crystallises  from  nitro- 
benzene in  yellow  luisms.  I-.\iuino-4-;>-t<>lylamlnoanthra- 
quinone  may  iie  similarly  condenseil.  yielding  4-;>- 
tolylamino-l-anthrapyrimidoiic.  the  sulplioiiic  acid  of 
which  dyes  wool  violet.  Exainplc4  :  A  mixture  of  17  (lartsof 
l-raethylammo-4-;i-anthrimlnoanthraquluoue  (obtained  by 
condensing  l-methylamino-4-amliu)antbraqulnone  with 
(J-chloroaiithra(|ulnone).  20  parts  of  urea.  10  parts  of 
zinc  chloride,  and  SO  part.s  of  ))henol  Is  heated  until  the 
melt,  originally  blue.  bect)mes  reddish-violet.  It  i)» 
poure'd  into  sodium  hydroxide  solution,  the  dyestuff 
tiltere'd  off  and  wa.shed  «ith  hot  water  aiul  dilule  hydro- 
chloric acid.  It  gives  a  dull  blue  solution  In  concentrated 
sulphuric  acid  and  when  precipitated  frcuu  this  solution 
forms  violet  lloeks  which,  with  alkaline  hy|xj8ulpilit>) 
(hydrosulphite),  give  a  vat  dyeing  cotton  In  violct-ied  I 
shades.  Example  5  :  10  parts  of  the  urethane  of  l-amino- 
anthraquinone  are  heated  with  200  parts  of  20  yict  cent. 
ammonia  In  an  autoclave  to  l<')0°  C.  The  pniduct  conaiata 
of  the  anthrapyrimi<lone  described  in  example  3. — J.  C  C. 

Anthrafjuiuone  dcrimtii'cs  containing  nitrogen  ;  ProceM  for 

prrjmring .     Farbenfabr.  vorm.   F.   Bayer  und  On. 

Ger.    Pal.    2I2.43li.    .May   27,    1908.     Addition   to  Ger 
Pat.  210,019.  .May  I.  1908. 
In    preparing    the    condensation    products   from   amino- 
anthraquinones     and     succinic    acid,    described    in    the 
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iriginal  patent  (this  J.,  1909,  650),  the  succinic  acid  may 
le  employed  in  the  form  of  its  anhydride,  chloride,  bromide, 
.mide,  imide,  or  other  derivative  which  reacts  readily, 
n  some  cases  it  is  advantageous  to  add  to  the  reaction 
'oixture  a  condensing  agent,  such  as  boric  acid,  zinc 
hloride,   etc.— T.  F.  B. 

}aUocyaninesnlphonic   acids  ;    Process  for  the   production 

of  new  .     Farbenfabriken  vorm.  F.  Bayer  und  Co. 

Fr.  Pat.  399.636,  Feb.  19,  1909.  Under  "int.  Conv., 
May  13,  1908. 
Jew  gallocyanines  are  obtained  by  condensing  nitroso- 
erivatives  of  primary  or  secondary  amines  with  1:2:3- 
yrogallol-5-sulphonic  acid.  Example :  A  mixture  of 
8-6  kilos,  of  nitrosodimethylanihne  hydrochloride,  24  kilos. 
f  1:2: 3-pyrogallol-5-sulphonic  acid  (potassium  salt) 
:nd  250  kilos,  of  methyl  alcohol  is  boiled  under  a  reflux 
pndenser  for  6  hours.  After  cooling,  the  dyestuff  is 
jltered  off.  On  chromed  wool  the  shade  produced  is 
';dder  and  purer  than  that  produced  by  gallocyanine. 

—J.  C.  C. 

lalogenated  vat  dyestuffs  dyeing  like  Indigo  ;    Production 

of    .      Soc.     pour    L'Ind.     Chim.     a    Bale.     Fifth 

Addition,   dated   April   7,    1908,    to    Fr.    Pat.    372,627, 
Dec.  17.  1906. 

.IT  dyestuffs  are  obtained  by  condensing  the  a-arylides 
'f  2  :  3-diketodihydro-l-thionaphthene  or  its  derivatives 
4th  indoxyl  or  its  substituted  derivatives  and  halogenating 
liie  products  as  described  in  the  chief  patent  and  the 
Irevious  Additions.  Example  1  :  15  parts  of  3-oxy-l- 
aionaphthene  are  dissolved  in  150  parts  of  alcohol, 
1—2  parts  of  sodium  carbonate  or  acetate  added  and 
'len  an  alcoholic  solution  of  10-7  jmrts  of  nitrosobenzene. 
n  energetic  reaction  results  which  necessitates  the  use 
If  an  efficient  reflux  condenser.  The  mass  is  further 
'eated  on  the  water-bath,  filtered  hot,  and  part  of  the 
ilcohol  distilled  off.  On  cooling,  the  anilide  crystallises 
I  orange  leaflets,  m.  pt.  147°  C.  Example  2  :  23-7  parts 
the  anilide  just  described  are  boiled  with  17-5  parts 
acetylindoxyl  or  13-5  parts  of  indoxyl,  10  parts  of 
odium  carbonate  and  100 — 120  parts  of  alcohol  on  the 
'ater-bath  for  three  hours.  The  precipitated  dyestuff 
)rms  small,  deep  violet  crystals  with  a  coppery  lustre. 
,  yields  a  yellow  vat  from  which  cotton  is  dyed  in  reddish- 
ue  shades  moderately  fast  to  washing.  Example  3  : 
t  parts  of  the  dyestuff  just  mentioned  are  suspended  in 
10 — 140  parts  of  nitrobenzene,  27  parts  of  bromine 
Ided  and  the  mixture  is  heated  on  the  oil-bath  in  about 
ilf  an  hour  to  220°— 230°  C.  ;  it  is  maintained  at  this 
mperature  for  an  hour  and.  on  cooling,  the  brorainated 
restuff  is  filtered  off.  It  forms  a  coppery,  deep  \-iolet 
iwder  gi\-ing  a  brownish-yellow  vat  from  which  cotton 
dyed  in  violet-blue  shades  becoming  redder  on  soaping, 
iie  dyeings,  after  soaping,  are  fast  to  washing,  light,  and 
ilorine. — J.  C.  C. 

at  dyestuffs  ;     Process  for  preparing  red  .     Ges.   f. 

Chem.  Ind.  in  Basel.     Ger.  Pat.  2i2,870.  Dec.  3,  1907. 

-Addition    to  Ger.   Pat.    205.377,    Jan.    17.    1907.     (See 

Eng.   Pat.   344  of   1908;    this  J.,   1908,  399.) 

,:EN.\PHTHENEQniNONE   derivatives,    containing   halogen 

jmips   attached   to    the    naphthalene   nucleus,    are   con- 

,nsed   with   phenylthioglycol-o-carboxylic   acid   or   with 

'xy-(  1  )-thionaphthene.     The    resulting    dyestuffs    have 

'•ater  affinity  for  cotton   fibre   than   the  "unsubstituted 

jestuffs.   and   are   faster  to   light   and   deeper  in   shade 

■  &n  the  dyestuffs  obtained  by  halogenating  the  unsub- 

tuted   dyestuffs.— T.  F.  B. 

•■n-dyestuff  insoluble  in  water  and  specially  suitable  for 

Ithe  manufacture   of  lakes ;      New  .     Act.    Ges.    f. 

Anilinfabr.     Fr.  Pat.  399,132,  Feb.  4,  1909. 

IE  dyestuff  prepared  by  combining  diazotised  6-nitro-3- 
uno-4-cresol  methyl  ether 

(XO,  :  NH,  :  OCH3  :  CH3  =  6  :  3  :-4  :  1) 
th  /3-naphthol    forms    a    reddish-blue    paste    which    is 
averted  into  a  red  lake  by  admixture  with  an  appro- 
ate  substratum   such   as   aluminium   hydroxide,   blanc 
',  etc.— J.  C.  C. 


.420  colouring  matters  and  intermediate  products;  Manu- 
facture    of    .     J.     Y.     .Johnson,     London.     From 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,   Germany.     Eng.    Pat.    26,478,   Dec.   7,   1908. 

See  Addition  of  Dec.  5,  1908,  to  Fr.  Pat.  373,475  of  1907  • 
this  J.,  1909,  698.— T.  F.  B. 

Azo  dyestuff  and  process  of  making  same.  P.  Julius, 
Ludwigshafen.  and  L.  Blangcy.  Jlannheim,  Assignors 
to  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.     U.S.  Pat.  932,289,  Aug.  24,  1909. 

See  Eng.  Pat.  28,272  of  1908  ;  this  J.,  1909,  304.— T.  F.  B. 

!  Attthracene  dyestuff  and  process  of  making  same.  M.  H. 
Isler,  Mannheim.  .Assignor  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.     U.S.  Pat. 

j        929,442,  July  27,  1909. 

'    See  Second  Addition  to  Fr.  Pat.  357,239  of  1905  ;   this  J., 
1908,  1055.— T.  F.  B. 

Anthracene  dyestuff  and  process  of  making  same.  M.  H. 
Isler  and  F.  Kacer,  Mannheim,  and  H.  Wolff,  Assignors 
to  Badische  Anilin  und  Soda  Fabiik.  Ludwigshafen  on 
Rhine,  Germany.     U.S.  Pat.  929.443,  July  27,  1909. 

1 

I   SEEFr.  Pat.  390.677  of  1908;   this  J.,  1908,  1107.— T.  F.  B. 

A  nthracene  dyestuff  and  process  of  making  same.  F.  Kacer, 

Mannheim,    .Assignor    to    Badische    Anilin  und    Soda 

Fabrik,  Ludwigshafen  on  Rhine.  Germany.  U.S.  Pat. 
931,618,  Aug.  17,  1909. 

See  Fr.  Pat.  386,606  of  1908  ;   this  J..  1908,  745.— T.  F.  B. 

Compound  of  the  anthracene  series  and  process  of  making 
same.  F.  Kacer,  Mannheim,  A.ssignor  to  Badische 
Anihn  und  Soda  Fabrik.  Ludwigshafen  on  Rhine, 
Germany,     U.S.   Pat.   932.290,   Aug.   24,   1909. 

See  Eng.  Pat.  19,172  of  1907  ;  this  J..  1908,  935.— T.  F.  B. 
I 
Sulphur  [sulphide]  dyestuff  and  process  of  makitig  same. 
L.  Haas.  Heidelberg.  Assignor  to  Badische  AniUn  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.     U.S. 
I        Pat.   931,598.  Aug.    17,   1908. 
I 
,  See  Eng.  Pat.  2918  of  1909  ;  this  J..  1909,  517.— T.  F.  B. 

j    Dyestuff  and   process   of   making   same  ;       Yellow   . 

E.  Fussenegger,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
U.S.   Pat.   932,266,  .4ug.   24,   1909. 

See  Eng.  Pat.  26.714  of  1908  ;  this  J.,  1909,  210.— T.  F.  B. 

Gallocyanine   arylides,    dkc.  ;      Leuco   derivative   of  

and  process  of  making  same.  C.  Vaucher,  Assignor 
to  Dye-Works,  formerly  L.  Durand,  Huguenin, 
et  Qe.,  Basle,  Switzerland.  U.S.  Pat.  929,350, 
July  27,   1909. 

See  Fr.  Pat.  394,136  of  1908  ;  this  J.,  1909,  239.— T.  F.  B. 

Brominated  ^-naphthylindigo.  A.  Schmidt  and  R.  Voss, 
•Assignors  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hochst  on  Maine,  Germany.  U.S.  Pat. 
932,334,  Aug.  24,  1909. 

See  Eng.  Pat.  5299  of  1908;  this  J.,  1908,  1147.— T.  F.  B. 

[-4 20]  dyestuffs  ;    Process  for  producing   red,  chrome  . 

L.  Cassella  und  Co.     Fr.  Pat.  398,980,  April  7,  1908. 

See  Eng.  Pat.  8154  of  1909  ;    preceding.— T.  F.  B. 

Dyestuffs     for     vegetable     fibres.     L.     Haas.      Fr.     Pat. 
400,022,  May  15,  1908. 

See  Eng.  Pat.  2918  of  1909  ;  this  J.,  1909,  517.— T.  F.  B. 
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V.     PREPARING.    BLEACHING,    DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

iSi7fc  ,■     Hydrolysis  of  61/   strong  acids  and  alkalis. 

E.  Abdcrhalden,  F.  Medigrcccanu,  and  L.  Pinciissohn. 
Z.  phvsiol.  Cheni.,  1909,  61,  204—209.  (See  also  this 
J.,  1909,  518.) 

It  is  an  open  question  whether  in  the  ultimate  hydrolysis 
of  proteins,  the  resulting  amino-acids  arc  secondary  pro- 
duces, and  do  not  represent  groups  originally  present. 
The  present  is  a  quantitative  study  of  the  hydrolysis  of 
the  protein  of  raw  silk  (wastes).  100  grins,  were  treated 
with  (1),  concentrated  hydrochloric  acid;  (2),  2.t  per 
cent,  sulphuric  acid  ;  (3),  25  per  cent,  sodium  hydroxide 
solution  ;  and  (4),  a  saturated  solution  of  barium, 
hydroxide.  The  main  ])roducts  were  identical,  namely 
tyrosine,  glycocoU,  and  alanine,  of  which  the  \nelds  were 
approximately  the  same  in  all  eases.  The  following  are 
the  approximate  yields  obtained  per  100  grnis.  of  raw 
silk  : — GlycocoU,  20  grms.  ;  tyrosine,  7  grms.  ;  alanine, 
12  grms.  The  results  furnish  further  evidence  of  the 
individual  constitutional  characteristics  of  the  proteins. 

— \V.  X.  B. 

Silks  ;   Proximate  composition  [and  constitution]  of  various 

.     ///.  Moncximino-acids  from  Shantung  lust^ah  silk. 

E.  Abderhalden  and  C.  Brahm.  IV.  Monoamino- 
acids  from  Bengal  silks.  E.  Abderhalden  and  J. 
Sington.      Z.   physiol.  Chem.,  1909,  61,  256—200. 

The  authors  have  applied  the  methods  previously  described 
(this  J.,  1909,  240, 518)  to  the  investigation  of  tussah  silks. 
The  hydrolysis  of  a  Shantung  varietj-  with  strong  acids 
yielded  a  residue  of  considerable  amount,  which  contained 
165  per  cent,  of  nitrogen,  and  on  alkaline  hydrolysis, 
j-iclded  alanine.  This  residue  is  under  further  investiga- 
tion. In  the  hydrolysis  of  the  silk  fibroin  there  were 
obtained  per  100  grms.,  14-5  grms.  of  glycocoU,  22  grms. 
of  alanine,  and  9-7  grms.  of  tyrosine,  with  smaU  proportions 
(under  2  per  cent. )  of  serine,  leucine,  proline,  phenylalanine, 
and  glutamic  acid,  respectively. 

From  degummed  Bengal  silks,  the  quantitative  yields 
of  ultimate  products  were  similar,  the  only  difference  being 
the  relatively  high  yield  of  glycocoU.  The  following 
numbers  may  be  noted,  the  figures  representing  yields  per 
100  grms.  of  fibroin  :— GlycocoU,  30-5  grms.  ;  tyrosine, 
100  grms.  ;  alanine,  200  grms.,  with  smaU  proportions  of 
serine,  leucine,  phenylalanine,  and  proUne. — W.  N.  B. 


Cotton  from  Southern  and  Xorlhern  Xigeria. 
Inst.,  1909,  7,  154—159. 


Bull.  Imp. 


FouB  samples  of  cotton  from  Ibadan  and  two  from 
Lafenwa,  S.  Nigeria,  proved  of  satisfactory  quaUty,  and, 
with  one  exception  (which  was  stained  brown  and  yeUow 
in  places,  but  possessed  good  length  and  lustre)  compared 
favourably  with  standard  commercial  specimens  of 
similar  varieties.  Two  of  the  samples — rough  native 
varieties — resembled  Peruvian  cotton  in  quality,  and 
might  possibly  be  utilised  for  mixing  with  wool  in  the 
manufacture  of  "  union  "  yams.  Of  seven  further  samples 
of  imginned  cotton  from  S.  Nigeria  (4  from  Ishan,  and 
1  each  from  Hon,  Abeokuta,  and  Meko),  only  that  from 
Ifon  was  of  satisfactory  quaUty.  A  small  samjile  of  cotton 
from  Lagos  was  coarse  and  somewhat  dark  in  colour,  but 
was  otherwise  similar  to  rough  Peruvian  cotton.  Two 
samples  of  cotton  from  Northern  Nigeria,  from  Shonga 
and  Nas-sarawa  respectively,  were  examined.  The  former 
was  similar  in  appearance  to  a  low  quality  of  brown  Egj'p- 
tian  cotton,  but  was  much  rougher  and  inferior  in  colour. 
The  sample  from  Na.ssarawa  contained  a  small  amount 
of  immature  tibre.  and  was  of  rather  irregular  strength, 
being  weak  in  places.  If  free  from  immature  fibres,  it 
would  be  readily  saleable  as  a  rough-sta])led  cotton  similar 
to  Brazilian  or  Peruvian  cotton.  — A.  .S. 


Sisal  hemp  from  the  East  Africa,  Uganda,  and  Nyasalanc 
Protectorates.     BuU.  Imp.  Inst.,  1909,  7,  160—161. 

Sisal  hemp  from  the  E.  Africa  Protectorate  (I.)  conslstci 
of  weU-cleaned  tibre,  nearly  white,  very  lustrous,  0 
exceUent  quality  and  good  strength,  and  about  5  ft.  long 
it  was  valued  at  £29  per  ton  (Mexican  Sisal  hemp  at  £24) 
The  Uganda  sample  (II.)  was  wliite,  of  fair  lusliv,  vcrj 
weU  cleaned,  of  rather  uneven  strength,  and  about  4  ft 
9  ins.  long;  it  was  valued  at  £27 — £28  per  ton  (.Mexicai 
Sisal  hemp  at  £25).  The  Nyasaland  sample  (111.)  wat 
nearly  white,  of  good  lustre,  weU  cleaned,  of  cxceUeni 
strength,  and  4  ft.  to  4  ft.  6  in.  long  ;  it  was  about  equal  ii 
value  to  Mexican  Sisal  hemp.  The  results  of  the  chemios 
examination  of  the  samples  are  given  in  the  foUowing  tabli 
(compare  this  J.,  1907,  757). 


I. 

U. 

in. 

per  cent. 

per  cent. 

per  rent. 

Moisture 

ll-l 

7-9 

»'2 

Ash 

1-0 

0-7 

0-S 

o-H.vdrol.vsis  (loss) 

11-2 

«-2 

g-« 

/i-HvdroIvsis  (loss) 

14-1 

11-3 

111 

Acid  puritlcation  (loss) 

2-3 

0-7 

0-99 

Cellulose 

78-2 

80-3 

80-t 

—A.  8. 


fibre  from  Nyasaland 
.  7.  162—163. 


Mauritius  hemp  and  "  Likanga 
Bull.  Imp.  Inst..  1909, 

Four  samples  of   Mauritius  hemp   wer»?  examined  »d<* 
were  valued  at  £20,  £20  10s.,  £20,  and  £19  per  ton  r<M 
tively,  with  "  good  fair  ''  Mauritius  hemp  at  £21  to  £21 
per  ton.     The  sample  of  "Likanga"   fibre  eon.«isti 
white,    very   lustrous,    fine    fibre,    of    poor    and    uin 
strength,  and  about  3  ft.  long.     Similar  fibiv  of  b. ' 
strength  would  be  worth  £20 — £25  per  ton  in  London. 


.\.  S. 


Patents. 


Fibres  [artificial  silk]  ;    Apparatus  for  making  from 

solutions.     \V.    A.    E.    Crombie.    London.     Eng.    Pat. 
16.557,  Aug.  6,  1908. 

The  ceUulosc  solution  is  delivered  from  a  perforated  noizlt 
into  a  vessel  through  which  the  coagulating  Uquid  flowt 
without  intermission,  the  level  of  the  Uquid  in  the  vessel 
being  kept  constant.     The  outlet  pipe,  which  is  immcdi 
ately  below  the  spinning  nozzle  gradually  tapers,  and  bentli 
upwards,   the  effect  being  that   the  rate  of  flow  of    ' 
coagulating  liquid  increases  and  the  threads  an'  ear- 
to  the  end  of  the  pipe  without  coming  into  contact  » 
and  being  damaged  by  the  walls.     I'pon  leaving  the  ; 
the  threads  pass  to  grooved  rollers,  or  inclined  planer, 
further  treatment.— F.  M. 

Artificial  fibres  from  nitrated  cotton  ;    Production  of . 

Soc.  .\non.  des  OUuloses  Planchon.     Fr.  Pat.  399,218, 
April   15,   1908. 

The  invention  is  an  improvement  on  Fr.  Pal.  382,718  ol 
1906  (this  J..  1908,  221),  b<ing  intended  to  incr,  ,i^  ih. 
productive   capacity   of   the   machine   therein   ■: 
and   to   regulate   the   formation   of   a   tibre   of 
issuing  from   a  nozzle  into  a  vessel  containing  a  li  . 
by   which  the  solution  of  eollodion  is  coagulated, 
apparatus  consists  of  a  number  of  units,  each 
in   itself  and  each  containing  a   nozzle  and   a 
receive   the   fibre  ejected   from  that  nozzle.     Tlii    . 
arc   fed   by   cylindrical   vessels  containing  coUodion 
fitted  »ith  pistons    which    are   operated    by   conipn- 
air.     By  altering  the  air  pressure  the  supply  of  colli" 
to    the    nozzles    is    regulated.      Each    cylinder    supi 
one   or   more   nozzles.     The   nozzle   is   connect*-*!   to 
cylinder  by  a  flexible  tube  provide<l  with  a  tap  and 
with  a  filter.     By  a  mechanical  device  the  lul>e  movch ...  ■ 
conical   path,   the  nozzle  des<rlbes  a  cinular  path  in  » 
horizontal  plane,  and  the  receptacle  underneath  the  noul' 
revolves  on  a  vertical  axis  in  such  a  way  that  its  r«diu» 
corresponds   to   the  diameter  of   the  circle  described  b) 
the  nozzle.     The  fibre  is  thus  deposited  in  circles  punn^ 
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tliroughy^the  centre  of  the  receptacle  and  touching  its 
inside  wall.  The  fibre  solidifies  under  the  action  of  the 
liijuid  in  tlic  receptacle  (see  Fr.  Pat.  361,960  of  1905  ; 
this  J.,  1907,  197),  and  in  this  way  is  said  to  give  a  product 
which  can  be  readily  taken  out  and  further  manipulated 
without  damage. — S.  H.  H. 

Silk  product  and  process  for  the  treatment  of  silk.  J.  Knup, 
Patcrson,  N.J.,  Assignor  to  The  Hcllwig  Silk  Dvcing 
Co.     U.S.  Pat.  931,433,  Aug.  17,  1909. 

In  order  to  obtain  a  weighted  silk  of  a  uniform  blue- 
.  black  colour,  the  sdk  is  weighted  in  successive  baths 
,  containing  tin  tetrachloride,  sodium  phosphate  and  a 
I  silicate,  then  subjected  to  a  bath  of  pyrolignitc  of  iron, 
:  next  to  treatment  with  gambler,  logwood  and  fustic,  and 

finally  t«  a  bath  containing  logwood  and  soap. — J.  C.  C. 

'  Embroideries  ;    Production  of  bxj  local  carbonisation. 

L.  Cassella  und  Co.,  Ges.m.b.H.  Fr.  Pat.  399,529, 
AprU  23,  1908. 

'.  In  embroidering  ivith  cotton  thread  upon  a  silk  or  wool 
ground,  the  removal  of  the  silk  or  wool  requires  the  use 
of  a  boiling  bath  of  caustic  alkaU,  whereby  the  shade  of 
the  dyed  cotton  may  be  injuriously  affected.  With  silk 
or  wool  upon  a  cotton  fabric,  the  cotton  is  removed  by 

;  impregnating  with  sulphuric  acid  or  a  solution  of  alumi- 
nium chloride,  and  heating  in  a  stove.  Various  drawbacks 
10  this  process  disappear  when  the  carbonising  liquor 
IS  thickened  with  starch,  dextrin,  or  glucose.  The 
impregnation  is  more  uniform,  and  by  using  aluminium 
sulphate  the  cellulose  is  not  blackened  on  heating  and 
the  residues  may  be  removed  without  leaving  any  stain 
on  the  embroidery. — F.  M. 

Steari?ie   emulsions  ;    Employment   of  in   bleaching. 

E.  Lasbordes.     Fr.   Pat.   399,514,  Feb.   8,   1909. 

1  THEprocessconsistsin  treating  the  material  with  a  mixture 
I  of  stearine  ("emulsified  or  saponified")  and  hydi'ogen 
peroxide,  sulphurous  acid,  sodium  bisulphite  solution,  etc. 
The  treatment  is  carried  out  at  30' — 40°  C.  in  a  bath  con- 
taining 5 — 15  per  cent,  of  stearine  and  sufficient  of  the 
I  other  ingredients  to  give  the  desired  effect.  Bleaching 
takes  place  rapidly,  and  the  goods  are  finally  rinsed  and 
dried.— F.  M. 

Dyeing,   mordanting  or  similarly   treating  slabbing,   yarn 

and    other    fibrous    material ;     Machine    for    .     J. 

Kershaw  and  J.  T.  Cole,  Menston,  Yorks.  Eng.  Pat. 
16,329,  Aug.  1,  1908. 

To  ensure  even  and  regular  dyeings,  the  material  is 
I  alternately  squeezed  and  permitted  to  expand  as  nearly 
j  as  possible  to  its  normal  condition  in  the  dye-Uquor, 
( thorough  penetration  of  each  indi\'idual  fibre  being  thus 
j  obtained.  Means  are  provided  whereby  the  false  bottom 
!  upon  which  the  material  is  placed  in  the  dye- vessel  is 
]  slowly  raised  (compressing  the  material  against  the  cover) 
I  and  is  then  rapidly  lowered,  remaining  at  rest  for  such  a 
'  period  as  will  permit  of  the  material  expanding  to  the  full 

extent  before  the  squeezing  ojjeratiou  is  repeated. — F.  M. 

Dyeing  ;    Machine  for  with  a  circulating  bath.     L. 

Mascelli.  Second  Addition,  dated  May  5,  1908,  to  Fr. 
Pat.  380,671,  Aug.   10,  1907  (tliis  i.,  1908,  20,  499). 

In  the  original  specification,  and  the  first  addition  thereto, 
claim  was  only  made  for  the  use  of  the  machine  for  dyeing 

■  purposes.     The  present  addition  protects  its  employment 
[  for  mordanting,  rinsing,  soaping,  and  similar  operations. 

'  — F.  M. 

Dyeing  fibrous  materials  ;  Apparatus  for .    L.  Mascelli. 

Second  Addition,  dated  May  5,  1908,  and  Third 
Addition,  dated  Feb.  20,  1909,  to  Fr.  Pat.  384,798, 
Dec.  6,  1907  (this  J.,  1908,  499  and  938). 

■  (1).  A   SIMPLIFIED   an-angement   of   vats   and   reservoirs 
I  is    described,    whereby    the    various    treatments    of    the 

material  may  be  carried  out  in  one  dye-vessel,  with  one 
.  reservoir.  A  second  improvement  in  the  dyeing  of 
rheeses  consists  in  mounting  these  upon  perforated 
truncated  cones  which  fit  one  into  the  other,  and  permit 
of  the  free  circulation  of  the  liquors  through  the  material. 


(2).  The  apparatus  described  in  the  First  Addition  to  the 
original  patent  may  be  simplified  by  introducing  oijy 
one  intermediate  heating  vessel  between  the  re'servoir 
and  the  dye-vessel.  The  arrangement  is  described  in 
detail.— F.  M. 

Textile   materials ;    Apparatus  for  circulating,   by  means 
of  a   vacuum   and   of   atmospheric   pressure,   the   liquors 

employed   in  the.  treatment  of  .     L.    Mascelli      Fr 

Pat.  399,895,  May  7,  1908. 

The  material  to  be  treated  is  placed  in  a  closed  vat,  con- 
nected by  pipes  (with  valves)  with  a  cylindrical  vessel 
placed  at  a  higher  level.  This  cylinder  is  also  in  connection 
with  a  second  one  in  which  a  vacuum  may  be  produced 
by  means  of  a  pump  or  by  steam  condensation.  The 
liquors  for  the  treatment  of  the  material  are  contained 
in  separate  reservoirs,  connected  by  pipes  with  the 
cylindrical  reservoir,  and  are  fiUed  into  this  as  required 
by  diminishing  the  pressure  in  the  vacuum  cyUnder. 
Under  the  influence  of  atmospheric  pressure,  the  hquors 
flow  through  the  material  in  the  vat  and  may  be  circulated 
as  desired. — F.  M. 

Two-colour  effects  on  half-wool  fibres  and  fabrics  ;   Process 

for  producing  .     Farbwerke  vorm.  Meister,  Lucius, 

und  Bruning.     Ger.  Pat.  212,242,  Dec.  18,  1907. 

HAi.r-wooL  goods  are  treated  for  about  half  an  hour, 
in  the  jigger,  at  about  boiling  temperature,  with  tannin 
and  a  metallic  salt  which  forms  no  precipitate  with  tannin 
{e.g.,  zinc  sulphate,  sodium  ■  tungstate)  ;  the  goods  are 
squeezed,  without  rinsing,  and  then  treated  by  the 
bisulphite  process  (see  Eng.  Pat.  8631  of  1907;  this  J., 
1908,  559)  with  a  sulphide  dyestuff  (which  dyes  the 
cotton)  and  finally  with  an  acid  dyestuff  (which  dyes 
the  wool).— T.  F.  B. 

Brown  dyeings  and  printings  ;  Process  for  producing . 

Farbwerke  vorm.  Meister.  Lucius,  und  Briining.     Ger 
Pat.  212,793,  June  7,  1907. 

Fast  brown  dyeings  or  printings  are  obtained  bj-  com- 
bining a  diazotised  nitraniline,  especiaUy  p-nitraniline, 
on  the  fibre,  with  a  mixture  of  Chrvsoidine  or  Vesuvine 
and  a  m-diamino  compound  or  a  substituted  jn-diamino 
comjxiund,  the  following  being  specially  suitable : — 
m-toluylenediamine,  m-diaminoditolylamine,  m-aminodi- 
methylaniline,  dimcthyl-ni-phenylenediamine,  and  di- 
methyl-m-toluylenediamine.  The  Chrysoidine  or  Vesu-sine 
and  m-diamino  compound  are  preferably  present  in  equal 
quantities.  The  shades  produced  are  much  deeper  than 
those  obtained  by  using  twice  the  quantities  of 
Chrysoidine  or  Vesuvine  when  em)>loyed  alone.  The  process 
has  a  further  advantage,  that  the  Chrvsoidine  mixed 
with  the  diamine  base  dissolves  easily  and  without 
residue  in  hot  water,  whereas  alone  it  resinifies. — T.  F.  B. 

Thread  ;    Process  of  coating  .     E.  D.   C.   Bayne  and 

L.    A.    Subers,    Cleveland,    Ohio.     U.S.    Pat.    929,651, 
Aug.  3,  1909. 

The  process  consists  in  opening  the  fibres  composing  the 
thread  by  heat,  evaporating  a  volatile  medium  therein, 
and  filling  the  interstices  between  the  fibres  with  the 
plastic  and  vulcanisable  coating  material.  A  succession 
of  thin  coatings  are  evenly  distributed  on  the  thread  in 
a  vertical  position,  and  each  coating  is  dried  by  means  of 
an  air  blast,  the  thread  being  finaUy  shaped  to  a  perfect 
cylindrical  form  between  polished  surfaces. — J.  C.  C. 

Drying  or  otherwise  treating  textile  fibres,    fabrics,   etc.  ; 

Apparatus   for   .     Tomlinson-Haas,    Ltd.,    and    J. 

Standcven,    Manchester.     Eng.    Pat.    16,689,    Aug.    8, 

1908. 
The  material  is  placed  on  superimposed,  pervious  trays, 
in  an  airtight  casing.  The  trays  are  introduced  at  the 
top  of  the  casing  and  arc  slowly  transported  to  the  bottom. 
In  their  jiassagc  they  meet  a  current  of  hot  air  which  is 
drawn  througli  the  apparatus,  but  this  current  after  passing 
over  one  tray  does  not  pass  directly  to  the  next,  but  is 
first   diverted    through   a   heating   chamber.     The   air  is 
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thus  reheated  to  maintain  a  normal  temperature,  or  its 
temperature  may  be  gradually  raised  as  it  passes  to  the 
colder,    moister   material. — F.  >I. 

Fatty  acids  recovered  jrom  the  leasle  soapy  waters  from  dye 
leorks  and  calico- print  works  ;  Process  for  decolorising  and 

purijyinf/  the  .     N.   Planowskv  and  N.   Philip)>o£f. 

<!cr.  Pat.  212,708,  Feb.  28,  1908. 

SoAPy  waters,  obtained  in  dyeing  and  ealico  printing,  are 
ti"eated  with  mineral  acids  to  recover  the  fatty  acids  in 
the  usual  maimer  ;  the  mixture  is  then  heated  to  51)' — 
5.5°  C,  and  filtered  through  a  press,  when  the  fatty  acids 
pass  through  the  press,  freed  from  the  dyestuffs  which  were 
present  as  lakes.  The  fatty  acids  arc  now  washed  with 
hot  water,  completely  freed  from  tlie  water,  and  heated 
to  140'  C.  with  zinc  dust,  or  finely  divided  iron,  or  a  mixture 
of  the  two  ;  the  mixture  is  agitated  and  its  temperature 
quickly  raised  to  200°— 220°  C.  When  tlie  azo  dyestuffs 
and  alizarin  are  conij)lctely  rcd\iced,  the  metals  are 
separated,  and  the  fatty  acids  cooled  to  100* — 110°  C. 
and  treated  with  about  40  per  cent,  of  their  weight  of 
sulphuric  acid  of  fi.o"  B..  to  convert  the  reduction  products 
into  suIi)honic  acids,  which  are  removed  by  treating  with 
hot  water,  the  sulphonated  fatty  acids  being  converted 
at  the  same  time  into  hydroxy-fatty  acids.  The  product 
is  finally  distilled  with  superheated  steam. — T.  F.  B. 

Cellulose  nolutions  for  making  artificial  threads  ;    Process 

of    making    .     P.     Friedrich.     Fr.     Pat.     400.321, 

Feb.   13.   1909.     Under  Int.  Conv..  Feb.   19,  1908. 

See  Eng.  Pat.  4104  of  1909  ;•  this  J..  1909,  934.— T.  F.  B. 

Printing  colours  containing   vat  dyestuffs  in   the   form   of 

their  leuco  compounds  ;    Production  of .     Soc.  pour 

rindustrie  Chimique  k  Bale.     Fr.  Pat.  400.460.  June  5, 
1908. 

See  Eng.  Pat.  15,352  of  1908  ;  this  J.,  1909.  472.— T.  F.  B. 

Soap    compound    [for    making    cotton     non-inftammtible]. 
Eng.  Pat.  717.     See  XII. 


VII.— ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Caro's   acid.     H.    Arhle.     Z.    angew.    Chem.,    1909.    22. 
1713— 171.^. 

The  author  describes  a  simpler 
form  of  apparatus  in  which  the 
syntliesis  of  Caro's  acid  from 
sulpliur  trioxide  and  hydrogen 
peroxid?  (see  this  .1.,  1909.  3G3) 
can  be  effected.  The  modified 
apparatus  is  shown  in  the 
accompanying  figure.  The 
lowermost  j>art  of  the  cylinder, 
<(,  is  placed  in  a  refrigerating 
mixture,  and  a  current  of  air, 
charged  with  sulphur  trioxide, 
is  drawn  through  the  tube, 
Tj,  and  the  capillary  tube 
passing  through  the  tap,  h. 
The  air  leaves  the  apparatus 
through  the  tube.  /.  and  is 
passed  through  sulphuric  acid 
monohydrate  to  absorb  excess 
of  sulphur  trioxide.  As  sulphur 
trioxide  is  gradually  deposited 
in  a,  the  latter  is  moved  downwards  into  the  re- 
frigerating mixture,  the  tube,  r.,  being  kept  fixed 
and  the  remainder  of  the  apparatus  displaced  ; 
the  joint,  i.  between  r™  and  h,  is  composed  of  smooth 
asbestos  paper  held  in  place  l>y  rubber  rings.  When 
sufficient  sulphur  trioxide  has  been  deposited  in  a.  the 
tulie,  r.j.  is  withdrawn,  and  a  reserve  tube  introduced. 
A  small  funnel  tube,  containing  100  per  cent,  hydrogen 
peroxide,  and  closed  above  and  below  uv  eeresin  stopi)ers, 
is  now  fixed  in  s.  and  by  removing  the  lower  stopper  and 
slightiy    raising    the    up[)er   one,    the    requisite    quantity 


of  the  peroxide  is  allowed  to  flow  into  the  capillary  tube 
which  projects  through  the  tap,  h,  half-way  into  n.    buriog 
this  operation  the  cylinder,  a,  is  well  cooled,  and  t  is  con- 
nected with  a  drying  ajjparatus      It  is  best  to  place  the 
apparatus  in  an  inclined  position,  so  that   the  hydrogen 
peroxide  first  falls  on  to  the  side  of  a.  and  only  slowly 
comes  in  contact  with  the  sulphur  trioxido.       Samples  ot  ,M 
the  Caro's  acid  produced  by  the  interaction  of  thi>  sulphur  '■ 
trioxide   and    hydrogen    peroxide,   can    be   withdrawn   as    ^ 
required     by   means    of    the    tube,   r,.       Further  experi- 
ments  with   the  acid   thus  prepared  confirmed   the  view 
that  Caro's  acid  is  monobasic  monosulpho  per-acid.     (Sec 
also  this  J..  1909,  053).— A.  S. 

Acid  Kutphalia  of  potassium.  J.  D'Ans.  Z.  anorg.  Chom., 
1909.  63.  22,')— 229.  (See  this  J..  1903,  1193;  1908, 
854.) 
A  PHYSICO-CHEMICAL  study  of  mixtures  of  aqueoDS 
solutions  of  potassium  sulphate  and  sulpluiric  acid  has 
shown  that  besides  the  compounds,  KjHiSO,).  and 
KHSOj,  two  other  acid  sulphates  exist  at  0*  ('.,  and  one 
at  2,')°  C.  The  salts  are  intermediate  in  composition 
between  the  two  formulated  above,  but  their  exact 
formulfc  have  not  been  determined. — F.  Sodn. 

Phosphates  ;    Quantitative  determination  of  alkali  by 

direct  acidimetry.  E.  Pozzi-Escot.  Bull.  Assoc.  China. 
Sucr.  et  Dist.,  1909,  26,  llf)2— 11153. 
A  QUANTITV  (e.r/.,  10  c.c. )  of  the  solution  of  the  alkali 
phosphate  is  treated  with  2  drops  of  0-2  per  cent,  solution 
of  methyl  orange  and  5  drops  of  1  per  cent,  solution  of 
phenolphthalein,  and  then  with  dilute  sulphuric  acid 
until  the  methyl  orange  is  just  reddened.  "Tliu  solution 
is  then  rendered  neutral  to  methyl  orange  by  careful 
addition  of  alkali  solution  :  at  this  point,  the  colour 
should  be  very  distinctly  yellow  without  any  re<l<li9h 
tint.  The  solution,  which  now  contains  the  whole  of  the 
phosphoric  acid  in  the  state  of  monobasic  i)hosphat«  is 
titrated  with  .Y/1  or  .Y/10  alkali,  the  end-point  of  the 
conversion  of  monobasic  into  dibasic  ])hosphato  lK*ing 
that  at  which  the  phenolphthalein  is  just  reddened. 
One  c.c.  of  A' /I  alkali  is  equivalent  to  0-071  grm.  of  phos- 
phoric anhydride.  The  method  is  not  applicable  to 
phosphates  other  than  those  of  the  alkalis. — L.  E. 

Ammonium  phosphate :  its  volumetric  delerminatiui, 
with  some  notes  on  the  urailahility  of  the  lead  oxide  method. 
J.  M.  Wilkie.  Chem.  and  Drugg.,  1909,  75.  379— 3S0. 
The  lead  oxide  method  for  the  determination  of  phosphoric 
acid  gives  accurate  results  in  the  analysis  of  ammonium 
phosphate,  if  the  latter  be  free  from  non-volatile  inipuritim, 
and  the  method  be  carried  out  as  follows.  The  solution 
of  the  salt  is  evaporated  with  lend  oxide  on  the  water-hath, 
and  the  residue  gently  heated  until  ammonia  is  no  longer 
evolved.  The  containing  crucible  is  then  cooled,  and  the 
inner  walls  washed  with  a  few  c.c.  of  water  to  carrj'  doBTi 
any  phosphoric  acid  deposited  thereon  ;  the  contents  sie 
now  evaporated,  and  the  residue  ignited  to  constant 
weight.  The  phosphoric  acid  in  ammonium  ])hosphatfl 
can  also  be  determined  volumetrically  by  a  modilication 
of  the  author's  method  (this  J.,  1909,  68).  The  solution 
of  the  salt  is  boiled  with  a  known  volume  of  A/10  sodium 
hydroxide  to  expel  ammonia,  then  a  quantity  of  sulphuric 
acid  equivalent  to  the  alkali  is  added,  and  after  further 
addition  of  sodium  acetate  and  silver  nitrate,  the  liberated 
acetic  acid  is  titrated  with  barium  hydroxide  solution 
and  phenolphthalein  as  previously  described  [loc.  cil.). 
If  great  accuracy  is  not  required,  both  the  ]>hosphorio 
acid  and  ammonia  of  ammonium  phosphate  may  he  deter- 
mined by  the  following  simple  method.  10  c.c.  of  s 
solution  of  the  salt  (13-21  prms.  in  1(K)  c.c.)  are  treated 
with  .30  c.c.  of  A' /I  sodium  hydroxide  and  concenlrstod 
to  5  c.c  ;  after  mixing  well  with  a  few  c.c.  of  hot  water, 
the  solution  is  titrated  with  -V/I  suljihuric  acid  and 
methyl  orange.  If  a  c.c.  of  acid  be  used,  the  jH-rcentage 
of  the  theoretical  quantity  of  phosphoric  acid  (Hjl'O,! 
is  equal  to  10  (30--/).  A  further  10  c.c.  of  the  original 
solution  are  titrated  directly  with  ,V/1  sulphuric  aoid 
and  methyl  orange.  If  //  c.c.  of  acid  bo  used,  the  per- 
centage of  the  theoretical  quantity  of  ammonia  (Nn,) 
is  equal  to  5(y+30-n). — A.  .S. 
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Solubility    [of    zinc    mdphate    and     cadmium    sulphate]  ; 

Influence  of  pressure  (up  to  1000  atmospheres)  on  . 

E.  Cohen.  Z.  Elektrochem.,  1909,  15.  600. 
A  CETEBMIN'ATION  of  the  influence  of  pressure  on  the 
§oIubihtic9  of  zinc  sulphate,  ZnSOj.VH.O,  and  cadmium 
iulphate,  CdSOj,  S/.SH.O.  at  2.5°  C.  shows  that  increase 
of  pressure  reduces  the  solubility  of  the  former  salt  and 
■increases  that  of  the  latter  ;  the  results  are  shown  in  the 
ifollowing  table,  the  figures  representing  grams  of  anhydrous 
Ifalt  in  100  grms.  of  water: — 


Pressure 
(atmos.). 

Solubility. 

Zinc  sulphate. 

Cadmium  sulphate. 

1 

250 

500 

750 

000 

57-95 
57-93 
57-91 

57-73 
57-55 

76-80 
77-40 
78-00 
78-36 
78-73 

— F.  SODN. 

[Ulver  iodide  ;  Solubility  of in  sodium  iodide  solutions. 

W.  Kni'm.     J.  Russ.  Pliys.-Chem.  Ges..  1909.  41,  382— 
385.     Chem.   Zentr.,  1909,  2,  681—682. 

rfHE  curve  representing  the  solubility  of  silver  iodide 
'n  presence  of  sodium  iodide  at  25°  C,  consists  of  three 
j>ranches  corresponding  to  the  solubility  of  silver  iodide, 
|if  the  double  .salt,  AgI,NaI,3-5H.iO,  and  of  sodium 
,odide  respectively.  The  saturated"  solutions  had  the 
lollowing  composition,  expressed  in  grm.-mols.  per 
000  grm.-mols.  of  water: — 


silica  evaporating  dishes,  arranged  in  "  cascade "  form. 
By  displacement  of  the  liquid  in  successive  dishes,  the  acid 
finally  reaches  the  lowermost  dish,  from  which  it  is  dis- 
charged into  a  receiver.  Any  closed  type  of  furnace  may 
be  used  as  source  of  heat,  and  the  evaporating  dishes  are 
arranged  in  the  form  of  steps  over  the  furnace,  a 
flue  from  the  latter  communicating  heat  to  the  underside 
of  the  dishes.  The  latter  are  provided  with  hoods, 
through  which  acid-proof  pipes  lead  a  current  of  air  from 
a  main  through  the  acid,  and  as.sLst  the  concentration 
of  the  latter  by  thorough  agitation.  The  hot  gases  from 
the  furnace  enter  the  lower  portion  of  the  "  cascade  " 
concentrating  chamber,  and  pass  along  underneath  the 
evaporating  dishes,  then  under  the  leaden  pans,  in  which 
the  first  concentration  of  the  dUute  acid  takes  place,  and 
thence  to  the  chnnney. — ().  R. 

Sulphuric    acid ;     Process    of    mannfacturing    .     W. 

Hallock,  New  York.     U.S.  Pat.  930,471,  Aug.  10,  1909. 

Sulphur  dioxide  is  subjected  to  the  influence  of  an 
ionising  agent  (e.g.,  radio-active  material)  in  the  presence 
of  oxygen  ;    sulphur  trioxide  is  thereby  produced. 

— F.  SODN. 

Chemical- reaction  furnnce.  and  method  of  making  [hydro- 
chloric] arid.  J.  L.  Tufts,  Boston,  Mass.,  Assignor  to 
Merrimac  Chemical  Co.  U.S.  Pats.  930,441  and 
930,442,  Aug.   10,   1909. 

The  furnace  consists  of  two  commimicating  superposed 
reaction  chambers,  each  provided  with  ploughs,  secured 
to  a  common  rotatable  vertical  shaft,  for  working  the 
material  and  transferring  it  from  chamber  to  chamVjer. 
The  material  is  worked  at  a  moderate  temperature  in  the 


lodium  iodide 
ilver  iodide  . . 

■'>Iid  phase  . . . 

<iodiuni  iodide 
silver  iodide  . . 

olid  phase  . . . 


35-63 
8-14 


40-54 
10-94 


61-55 
25-15 


80-55 
38-19 


94-25 
47-79 


Silver  iodide 


134-40 

46-82 

Double 

salt 


135-83 
46-36 
Double  salt  and 
sodium  iodide 


133-81 
43-03 


129-02 
34-85 


107-52 

57-52 

Silver  iodide 

and  double  salt 


117-11 
11-93 


117-96 

51-70 

Double 

salt 


Sodium  iodide 


Iraphite  ;    Receyit  discoveries  of  in  British  African 

Colonies.  Bull.  Imp.  Inst.,  1909,  7,  166—169. 
)F  the  numerous  occurrences  of  graphite  and  graphite- 
earing  rocks  recently  reported  from  British  African 
olonies,  those  in  Nyasaland  and  Rhodesia  alone  appear 
kely  to  be  of  commercial  value.  In  the  north-west 
f  the  Upper  Shire  District,  Nyasaland,  seven  different 
arallel  bands  of  graphite  gneiss  have  been  discovered, 
I  which  the  graphite  is  interfoliated  in  large  flakes  %vith 
le  other  constituents  of  the  rock.  Samples  proved  to 
Dntain  from  70-6  to  91-6  per  cent,  of  carbon,  and  it  is 
ated  that  if  carefully  cleaned,  the  material  would 
robably  yield  flake  graphite  worth  about  £40  per  ton. 
.sample  of  grajjhite  from  a  deposit  in  the  Angoniland 
Hstrict,  Nyasaland,  consisted  of  practically  pure  graphite, 
I  the  form  of  coarse  flakes  up  to  2  ins.  long,  and  resembling 
ood  Ceylon  graphite.  It  was  valued  at  £32  to  £34  per 
)n,  and  was  classed  as  "ordinary  lump  of  superior 
duality. "  Steps  are  being  taken  to  work  the  deposit, 
sample  of  graphite  from  North-East  Rhodesia  con- 
ned 79-.57  per  cent,  of  carbon  and  16-85  per  cent,  of 
ill,  mostly  ielspathic  material ;  it  was  of  a  lustrous 
lack  colour  and  possessed  a  coarsely  ciystaUine  structure 
!3embhng  that  of  Ceylon  graphite.  A  clean  piece  of 
raphite  selected  from  the  sample  contained  99-33  per 
mt.  of  carbon, — A.  S. 

Patents. 

Mphuric   acid ;     Concentration    of    and   apparatus 

therefor.     J.  Mackenzie,  Middlesbrough.   Eng.  Pat.  6415, 
Mar.  17,  1909. 

LPHURic   acid    is   concentrated    to   about    150°   Tw.    in 
iden  pans,  and  flows  thence  through  a  series  of  fuscd- 


— A.  S. 

upper  chamber,  until  portions  become  fairly  solid,  and 
these  are  continuously  transferred  to  the  lower  chamber 
to  be  heated  more  strongly,  the  more  fluid  part  being 
retained  for  further  treatment  in  the  upper  chamber  by 
arranging  a  suitalile  depression  in  the  hearth.  A  dead  gas 
space  is  provided  between  the  hearth  of  the  upper  chamber 
and  the  flue  beneath  by  an  apertured  partition  between 
them.  The  second  patent  is  for  the  continuous  manu- 
facture of  volatile  acids  l>y  means  of  the  above  furnace, 
for  instance,  that  of  hydrochloric  acid  from  salt  and 
sulphuric  acid. — F.  Sodn. 

Nitrates;  Manufacture  of .     W.  A.  Dyes,  Manchester. 

From  The  Firm  J.   F.   Lehmann,   Muenich,   Germany. 
Eng.  Pat.  15,391,  July  21,  1908. 

Calcium  nitrate  is  treated  with  a  very  slight  excess  of 
ammonium  sulphate  in  aqueous  solution,  whereby  prac- 
tically all  the  calcium  sulphate  formed  is  precipitated,  and 
after  filtering,  the  clear  solution  of  aiamoninm  nitrate  is 
evaporated.  If  the  ammonium  nitrate  is  required  quite 
free  from  siilj)hate,  its  solution  is  first  treated  with  the 
amount  of  barium  nitrate,  or  baryta  water,  which  is 
equivalent  to  the  excess  of  ammonium  sulphate  present, 
after  which  it  is  filtered  and  evaporated. — O.  R. 

Cyanides  from  alkali  or  alkaline-earth  oxides  or  carbonates, 

carbon,  and  nitrogen  ;    Process  for  preparing  .     N. 

Care.     Ger.  Pat.  212,700,  June  26,   1907. 

It  is  known  that  the  addition  of  a  chloride  to  a  mixture  of 
carbon  and  an  alkali  or  alkaline-earth  oxide  or  carbonate 
facilitates  the  formation  of  cyanides.  It  is  now  found 
that  fluorides  possess  the  same  property,  and  have  the 
advantages   over   chlorides   that   they   fuse   at   a   higher 
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temperature,  thus  allowing  the  reaction  to  be  carried  out 
at  temperatures  above  the  point  at  which  cyanide- 
formation  takes  place,  without  the  melting  of  the  mass; 
and  also  that  the  fluorides  are  not  readily  soluble  in  water, 
so  that  they  can  be  easily  removed  from  the  jiroducts. 

— T.  F.  B. 

Zinc  sulphide  ;   Process  of  manufacturing  .     J.  C.  A. 

Mever,  Lyons.     Eng.  Pat.  25,965,  Dec.  1,  1908.     I'nder 
Int".  Conv.,  Dec.  3,   1907. 

According  to  this  invention,  sulphuretted  hydrogen  is 
caused  to  react  with  a  concentrated  neutral  solution  of 
crude  zinc  sulphate,  such  as  is  obtained  hi  metalhirpical 
operations,  until  the  solution  is  strongly  acid  and  a 
state  of  equilibrium  is  reached.  The  operation  takes 
place  in  two  stages,  first  a  slight  current  of  the  gas 
removing  the  heavy  metals,  and  then,  after  filtration,  pure 
zinc  sulphide  being  precipitated  by  a  second  treatment. 
A  large  proportion  of  the  zinc  is  precipitated,  even  from 
very  concentrated  solutions,  and,  being  in  contact  with  a 
strongly  acid  solution,  the  zinc  sulphide  is  in  a  form  which 
filters  readily.  The  filtrate  may  be  used  for  preparing  a 
fresh  solution  of  zinc  sulphate. — F.  Sodn. 

Lead  arsenate  ;    Manufacture  of .     E.  E.  Luther  and 

W.  H.  Voick,  Watsonville,  Cal.  U.S.  Tat.  il-29,y62, 
Aug.  3,  1909. 

Lead  arsenates  are  produced  in  a  single  operation  by 
roasting  a  nii.Ktui'e  of  white  arsenic  and  a  suitable  lead 
compound,  in  cciinbinnig  proportions,  in  the  presence  of 
oxygen  or  an  o.\idising  agent. — F.  Sous. 

Oxides  ;  Process  for  reducing  — — .  [Preparation  of  the 
lower  oxides  of  lung-^tcn,  moh/bdevv7U,  rauadiunu  vraniumf 
and  titanium.]  The  British  Thomson-Houston  Co., 
Ltd.,  London.  From  General  Electric  Co.,  Schenec- 
tady, N.Y.     Eng.  Pat.  5821,  Mar.  10,  1909. 

Ci-.tiM  is  made  for  the  regenerative  use  of  carbon  mono.xide 
as  an  agent  for  reducing  the  higher  oxide  of  a  metal  to  its 
lower  o.xide,  particularly  for  the  preparation  of  the  lower 
o.xides  of  tungsten,  niolylidenum,  van.adiiim,  uranium, 
and  titanium.  The  metallic  oxide  is  conveniently  placed 
in  a  covert*d  graphite  or  el.ay  crucible  which  is  entirely 
embedded  in  a  carbon  packing,  contained  in  a  larger 
crucible,  also  covered  ;  the  whole  is  then  heated  to  800  C. 
in  a  suitalile  furnace.  Carbon  monoxide  is  |>roduced  in 
the  outer  crucible  and,  rapidly  diffusing  through  the 
heated  inner  crucible,  reduces  some  of  the  metallic  oxide  ; 
the  carbon  dioxide  here  formed  passes  back  by  <li(Tusion 
and  is  once  more  converted  into  carbon  monoxide  by 
contact  with  the  heated  carlmn.  and  complete  reduction  is 
thus  soon  effected.  An  advantage  of  the  method  is  the 
absence  of  carbide  or  free  carl)on  in  the  product.  The 
process  is  very  suitable  for  the  preparation  of  tungsten 
dioxide  for  use  in  the  production  of  lamp  filaments. 

— F.  SODN. 

Litharge ;    Method    of    making .      J.     E.     Sidlivan, 

Camden,  N.J.,  Assignor  toN.Z.  Graves  Co.,  Philadelphia, 
Pa.     U.S.  Pat.  931,522,  Aug.   17,   1909. 

"  Monoxide  of  lead,"'  obtained  as  a  by-product  in  the 
manufacture  of  sodium  nitrite,  is  heated  for  about  3  hours 
at  900' — 1200  F..  and  the  litharge  thus  jaoduced  is 
reduced  mechanically  to  a  "  uniformly  powdered  commer- 
cial condition." — A.  S. 

Liquefaction  of  gas  [air] ;     Apparatus  for  .     G.   A. 

Bobrick,  Assignor  to  United  States  Liquid  Air  and 
Oxygen  Co.,  Los  Angeles,  Cal.  U.S.  Pat.  924,137, 
June  8,   1909. 

The  general  plan  of  the  apparatus  is  similar  to  that 
described  in  Fr.  Pat.  399,410,  Dee.  8,  1908  (this  J.,  1909, 
939),  except  that,  instead  of  free  expansion  being  adopted 
in  the  ultimate  liquefaction  of  the  gas.  means  are  provided 
for  making  one  or  both  stages  of  the  expansion  as  nearly 
as  possible  adiabatic.  The  details  of  an  apparatus  for 
the  liquefaction  of  air,  and  its  mode  of  working,  are 
described  by  way  of  example.  The  devices  previously 
indicated  for  the  regenerative  cooling  of  the  high-|)re8Sure 
air  and  the  jacketed  coils  of  the  Uqueficr  are  followed 


by  a  separator  and  trap,  in  which  liquid  is  separated  fron 
gaseous  air ;  the  latter  is  then  admitted  to  an  expansioi 
engine,  arranged  within,  or  in  close  connection  with.thi 
liquefier  itself,  and  in  which  the  pressure  is  reduced  fron 
perhaps  300  to  00  lb.  per  sq.  in.  ;  the  exhaust  from  thi 
enters  a  second  separator  and  trap,  and  liquid  air  passe 
thence  to  a  receiver  at  low  pressure,  from  wliicli  it  maj 
he  withdrawn  ;  from  the  first  trap,  the  liquid  is  force< 
automatically  and  intermittingly,  as  it  accumulates 
into  the  second  separator  on  the  low-pressure  side  o 
the  expansion  engine,  so  that  liquid  cannot  enter  thii 
machine.  Part  of  the  gaseous  air  from  the  seconi 
separator,  at  intermediate  pressure,  is  utiUsed  as  a  counter 
current  in  the  liquefier  and  eot)lers,  and  is  then  recom 
pressed  or  passed  through  the  external  expansion  engine 
to  be  used  for  further  cooUng,  and  part  is  allowed  t« 
undergo  free  expansion  to  atnujspherie  pressure,  passing 
partially  liquefied,  to  the  final  receiver,  the  gaseoui 
portion  returning  through  the  outer  envelope  of  thi 
coils  in  the  liquefier.  For  small  plant,  operated  witl 
pressures  of  100 — 250  lb.  per  scj.  in.,  the  prcUminar\ 
cooling  of  the  external  system  nmy  be  effected  by  thi 
circulation  of  expanded  ammonia  or  some  other  refrige 
rating  medium,  and  the  liquefier  may  be  constructed  loi 
expansion  to  take  place  in  one  stage,  there  being  onlv 
one  cooling  jacket,  surrounding  the  high-pressure  spiral 
In  large  plant,  it  maj'  be  desirable  to  provide  meant 
for  both  stages  of  the  final  expansion  to  be  adiabatic. 

— F.  SODN. 

Sulphur  dioxide  ;      Removal  of  from  gases  and  ilt 

recovery  as  sulphuric  acid.  H.  Kiihne,  Gosjar,  Germany. 
Eng.  Pat.  17,520,  Aug.  20,  1908.  Under  Int.  Conv., 
Aug.  20,  1907. 

See  Fr.  Pat,  393,461  of  1908  ;   this  J.,  1909,  90.— T.  F.  B 

Sulphuric  acid  ;     Manufacture,  concentration,  and  simul- 
taneous purification  of .     G.  C.  de  Briailles,  Paris. 

U.S.  Pat.  928,844,  July  20,  1909. 

See  Addition  of  Oct.  19,  1908,  to  Fr.  Pat.  393,665  of  1907  ; 
this  J.,  1909,  473.— T.  F.  B. 

Nitric  acid  ;    Manufacture  of .     G.  B.  EUis,  London. 

From  Chem.  Werke  yorm.  Dr.  H.  Byk,  Charlottenburg, 
Germany.     Eng.  Pat.  20,366,  Sept.  28,  1908. 

See  Ger.  Pat.  208,134  of  1907  ;  this  J.,  1909,  365.— T.  F.  B. 

Hydra  zoic  acid;      Process  for  making  .     R.   StoUe. 

Fr.  Pat.  400,445,  March  8,  1908.  Under  Int.  Conv., 
March  9,  1908. 

See  Ger.  Pat.  205,683  of  1908  ;  this  J..  1909,  101.— T.  F.  B. 

Borax  from  native  compounds  of  boron  ;     Process  for  ihi 

production  of  .     G.   E.   Bailey  and  A.  Stevenson. 

Los  Angeles,  Cal.,  U.S.A.     Eng.  Pat.  794,  Jan.  12,1909, 

See  U.S.  Pat.  911,695  of  1909  ;  this  J.,  1909,  309.— T.  F.  B. 

Alum  ;    Process  of  making  iron-free  .     E.  Strohbach, 

Dresden,  Germany.     U.S.  Pat.  932,067,  Aug.  24,  1909. 

See  Ft.  Pat.  372,809  of  1906  ;  this  J.,  1907,  527.— T.  F.  B. 

Alkali  silicates  ;      Manufacture   of  soluble   .     R.   E. 

Weissmiiller,  Runcorn,  Assignor  to  W.  Gossagc  and  Sons, 
Ltd.,  Widnes.     U.S.  Pat.  932,204,  Aug.  24,  1909. 

See  Eng.  Pat.  23,794  of  1907  ;  this  J.,  1908, 1018.— T.  F.  B-' 

Liquefaction  of  gases  and  separation  of  air  into  commercial 

oxt/gtn   and   nitrogen  ;      Process   for  the   .     G.   A. 

Bobrick,  Los  Angeles,  Cal.  U.S.  Pat.  924.136,  June  8, 
1909. 

See  Ft.  Pat.  399,416,  Dec.  8,  1908  ;    this  J.,  1909,  93P. 

— F.  Sods. 

Erratum.— This  J.,  .Sept.  15  ;  p.  9,37,  col.  2,  line  4  from 
bottom,  for  "  3189,  July  10,  1908,"  read  "3189  of  1909: 
date  of  application,  July  10,  1908." 
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VIII.— GLASS,   POTTERY,   AND   ENAMELS. 

i;lass  tubing  ;  Bursting  strength  of .     J.   R.   Roebuck. 

Physic.  Kev.,  1909,  28,  264—270. 

I'o  join  glass-tul)iug  and  metal,  the  glass  is  to  be  fiist 
,  o:vted  with  a  platinum  film,  and  the  latter  is  then  electro- 
plated with  a  coating  of  copper  about   1  mm.  thick  ;    it 
i:)  then  "  sweated  "  into  a  brass  or  iron  tube.     It  is  stated 
\  that  such  a  joint  can  withstand  a  pressure  of  670  atmo- 
spheres without  leakage.     Commercial   glass   tubing  with 
thick    walls,    must    be    annealed    to    ensure    the    highest 
!  bursting  strength.     In  cases  in  which  the  wall  thickness 
'  was  greater   than    the    bore   of   the   tube,    the    bursting 
strength  was  1-3  times  the  tensile  strength  of  the  glass, 
III-  thereabouts,  and  to  all  intents  and  purposes  independent 
of  both  the  bore  and  the  wall  thickness. 

Patent. 

I :liiss-making   apparatus.     P.    T.    Sievert,    Dresden,    Ger- 
many.    Eng.  Pat.  98.53,  April  26,  1909. 

The   invention   deals   with   machines  for   making   hollow 
jl.iss  articles,  and  especially  with  apparatus  for  reheating 
loviously-shaped    glass     bodies,     carried     by    a     frame 
I  ached  to  a  body,  before  the  final  blowing  in  a  mould 
i-e  Eng.  Pat.  18,917  of  1904).     In  order  to  muiimisc  the 
\pense   of  having   to   provide   different   caiTying-frames 
lor  the  different  shapes  of  objects  made,  the  same  vertically 
movable  carrier  is  used  tor  the  different  shapes,  carrymg- 
franies  only  of  different  design  bemg  attached  to  these 
carriers,  either  by  mechanical  means,  or  else  by  electro- 
magnetic devices.     The  frames  are  also  support&d  in  such 
way  that  the  space  between  carrier  and  frame  can  be 
..Itered  at  will. — A.  G.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

I'alcareous  asplmltiim  and  paving  mixtiire-s  ;    Analysis  of 

.     Prettner.     Chem.     Zeit.,     1909,    33,    917—918, 

926—927. 
The  author's  results  show  that  utterly  eiToneous  values 
may  be  obtained  for  the  gypsum  present  in  asphaltum, 
if  tlie  gypsum  be  determined  in  the  asli  obtained  by  biuniuL' 
off  the  organic  matter.  During  the  ignition  the  "  organic  " 
.■sulphur  reacts  with  any  calcium  carbonate  present,  with 
formation  of  calcium  sulphate  and  sulphide.  To  deter- 
mine the  gypsum  actually  present,  the  mineral  matter 
should  be  extracted  by  means  of  a  special  reagent,  pre- 
pared by  gradually  adding  about  300  c.c.  of  ether  to 
200  c.c.  of  hydrochloric  acid  (sj).  gr.  1-19).  with  continual 
shakiug  and  cooling,  untj  no  more  ether  is  taken  uj)  by 
the  acid.  15  c.c.  of  this  reagent  are  gradually  added 
in  3  or  4  portions  to  1  or  2  grms.  of  the  sample  of 
asphaltum,  contained  in  a  150  c.c.  flask,  placed  in  an 
inclined  position.  The  whole  is  then  stirred  for  8 — 10 
minutes  with  a  flattened  glass  rod,  5  c.c.  of  ether  being 
added  during  the  stirring  ;  10 — 1,')  c.c.  of  water  are  then 
added  and  the  stirring  continued  until  decomposition  is 
complete,  after  which  40 — 50  c.c.  of  hot  water  are  added, 
and  evaporation  of  the  ether  is  comjjleted  by  immersing 
the  flask  in  hot  water.  The  flask  is  then  cooled,  the 
aqueous  solution  decanted  through  a  filter,  and  the 
residue  washed  2  or  3  times  with  very  dilute  hydrochloric 
acid.  In  the  filtrate  gypsum  is  determmed  as  usual. 
To  determine  total  sulphur,  0-5 — 1  grni.  of  the  finely 
powdered  sample  is  gently  heated  with  7  grms.  of  sodium 
pero.xide  in  a  loosely  covered  nickel  crucible.  As  soon  as 
the  reaction  is  over,  the  crucible  is  strongly  heated  for 
5  minutes.  The  contents  are  then  dis.soIved  in  hot  water, 
the  e.xcess  of  peroxide  decomjjosed  by  boiling,  and  an 
excess  of  hydrochloric  acid  and  barium  chloride  added. 
The  silica  jiresent  does  not  interfere  with  the  estimation. 
To  determine  the  organic  matter,  two  portions  of  1 — 2 
grms.  each  are  decomposed  as  for  the  determination  of 


gypsum.  The  aqueous  liquid  from  one  portion  is  decanted 
through  a  filter-paper  as  before,  and  flask,  glass  rod  and 
filter  are  dried,  aiter  washmg,  at  110°  C.  By  the"  aid  of 
6  or  7  portions  of  2 — 3  c.c.  each  of  chloroform,  the  organic 
matter  is  then  completely  transferred  to  a  platinum 
crucible ;  the  solution  is  evaporated  by  heating  and 
directing  a  current  of  air  against  the  crucible,  and  the 
residue  weighed  after  drying  at  105°— 110°  C.  The  organic 
matter  is  next  incinerated ;  the  difference  in  the  weights 
corresponds  to  the  total  organic  matter  present.  The 
aqueous  solution  from  the  second  flask  is  decanted  through 
an  Allflin  filter-tube  ;  the  flask  and  filter  are  dried,  and 
the  soluble  organic  matter  only  is  obtained  by  digesting 
the  contents  of  the  flask  with  successive  small  quantities 
of  chloroform,  which  are  decanted  through  the  filter-tube. 
The  solution  so  obtained  is  evaporated  as  before,  and  the 
residue  incuierated,  the  difference  in  weight  giving  the 
organic  matter  soluble  in  chloroform.  The  lime  in  the  ash 
should  always  be  converted  into  calcium  sulphate,  as 
variable  quantities  of  the  latter  are  produced  during  the 
ignition  of  the  organic  matter.  Some  analyses  of  Conti- 
nental samples  of  asphaltum  arc  given  in  the  paper. 

—A.  G.  L. 


Clays ;    Experiments  ii-ith .     Rohland. 

1909,  42,  469—470. 


Sprechsaal, 


On  bringing  air-dry  clays  into  sudden  contact  with  a 
liquid,  the  clays  are  disintegrated  more  or  less  completely, 
liquids  with  a  low  viscosity  having  much  more  action 
than  liquids  with  high  viscosity.  The  following  liquids 
act  with  mtensity  decreasing  m  the  order  named  :  ether, 
water,  benzene,  chloroform.  The  nature  of  the  organic 
substance  which  gives  clays  their  peculiar  taste  and  smell 
is  unknown.  The  substance  can,  however,  be  removed 
from  clays  by  shaking  the  latter  with  an  aqueous  solution 
of  ferric  saccharate  (i.e.,  ferric  hydroxide  dissolved  in  a, 
solution  of  sugar).  Bonis  has  previously  connected  this 
substance  with  the  ammonia  contained  in  clays,  the 
peculiar  smell  bemg  first  augmented  on  treating  the  clay 
with  potassium  hydroxide  solution,  and  then  disappearing 
when  the  ammonia  has  been  expelled. — A.  G.  L. 

Portland  cement  ;    Rise  in  trmpernlvre  during  the  setting 

of .     Hossbach.     Tonmd.  Zeit.,   1909.  33,   1083— 

1090. 
The  rise  in  temperature  during  setting  was  determined  with 
two  cements  of  normal  composition,  one  a  slow-setting, 
the  other  a  quick-setting  cement.  Tests  were  made  on 
the  neat  cements,  on  sand  (3:1)  mortars,  and  on  the  same 
sand  mortars  after  keepmg  them  for  24  hoiu-s  and  then 
again  mixing  them  with  water.  The  tests  were  made 
by  placing  the  ga\iged  samples  m  vessels  of  sheet  zinc 
surrounded  by  non-conducting  material,  and  noting  the  tem- 
perature, at  "first  every  5  minutes,  and  afterwards  every 
10  minutes.  For  each  sample  four  different  vessels  were 
used,  the  smallest  holding  142  c.c,  or  about  the  volume 
used  for  a  Vicat  needle  test,  the  next  1420  c.c.  the  third 
14,200  c.c.  and  the  largest  142,000  c.c.  In  every  case 
there  was  a  rise  of  temperature  durhig  the  gauguig  ;  with 
the  smallest  sample,  a  fall  in  temperature  to  practically 
room  temperature  then  occurred,  followed  by  a  second 
rise  in  temperature,  whilst  with  the  three  larger  samples 
the  initial  rise  was  continued,  althovigh  at  a  slower  rate 
at  first,  to  the  maximum  temperature.  With  the  largest 
sample  of  the  neat  quick-setting  cement,  the  maxmium 
temperature  reached  exceeded  100'  C.  It  was  shown  that 
the  fall  in  temperature  observed  with  the  smallest  (142  c.c.) 
samples  was  due  only  to  the  rate  of  coolins  exceeding  the 
heatnig  produced  by"  the  reaction,  and  was  not  a  real  fall. 
For  this  purpose,  samples  of  the  same  size  \vcrc  placed  in 
water-tight  vessels,  which  were  immersed  in  water,  the 
temperature  of  which  was  kept  0-2°— 0-.3°  C.  tielow  that 
of  the  cement,  by  the  gradual  addition  of  hot  water.  In 
this  way,  the  rise  in  temperature  obtained  was  contmuous 
from  tlie  initial  rise  to  the  maxinuim  temperature  :  here 
also  a  period  was  observed  duruig  which  the  rise  slackened. 
It  was  found  that  the  time  which  elapsed  before  the 
maximum  tem|ierature  was  reached,  varied  considerably 
for  the  different  sized  samples  and  for  different  mixtures, 
and  was  generally  quite  different  from  the  initial  or  final 
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setting-times  as  indicated  by  the  Vicat  needle.  It  was 
also  found  that  the  mortars  which  were  gauged  a  second 
time  after  keeping,  developed  but  little  heat  after  the 
second  gauging,  and  gave  very  ])oor  tensile  and  com- 
pression tests  ;  it  follows  from  this  that  mortars  should 
be  used  as  soon  as  possible  after  gauging. — A.  G.  L. 

Cements  ;  Determination  of  free  lime  in .  R.  Branden- 
burg. Chem.-Zeit..  1909,  33,  880. 
For  the  determination  of  free  lime  in  cements,  the  author 
recommends  boiUng  with  a  saturated  solution  of  ammonium 
bromide  in  absolute  alcohol,  and  estimating  the  ammonia 
produced.  Ammonium  bromide  was  not  decomposed 
on  boiling  it,s  alcoholic  solution  either  alone  or  in  presence 
of  calcium  carbonate.  The  absolute  alcohol  was  produced 
by  first  distilling  in  presence  of  q\iicklime  and  then  allowing 
to  stand  in  contact  with  "  activated  "  ainminium  until 
evolution  of  gas  could  no  longer  be  observed. — A.  S. 

Patents. 

Abraaive  material ;  New and  ike  process  of  its  manu- 
facture. ,J.  Brightmore,  Tideswell,  Derbyshire.  Eng. 
Pat.  ;}546,  Feb.  13,  1909. 

Bl.\ck  basalt  is  heated  to  a  high  temperature  for  about 
four  hours  in  a  suitable  kiln  or  furnace,  and  is  then  Huxed 
by  adding  to  it  powdered  Ihiorspar  and  reheating  for  a 
further  two  hours.  The  mixture  is  cooled  by  spraying 
with   water,   crushed,   and   pulverised. — O.  R. 

Wood ;       Method    of    treating    .     W.    B.    Chisholm, 

Charleston,  S.C,  U.S.A.  Eng.  Pat.  5908,  Mar.  11,  1909. 
A  SOLUTION,  claimed  to  contain  free  sulphur  in  .solution, 
is  obtained  by  boiling  together  4  parts  by  weight  of 
sulphur  and  1  of  lime  with  water.  The  "red  solution 
obtained  is  filtered  or  decanted,  and  the  hltered  .solution, 
heated  to  its  boihng-point  is  used  for  impregnating  wood, 
preferably  immediately  after  preparation.  On  cooUng, 
•ulphur  and  calcium  salts  are  deposited  in  the  pores  of 
the  wood.  Sodium,  potassium,  or  ammonium  hydroxide 
may  be  substituted  for  the  Umc.  If  the  wood  is  to  be 
used  below  the  surface  of  water,  it  is.  in  addition,  painted 
over  with  a  fused  mixture  obtained  by  melting  4  parts 
of  sulphur  with  1  of  lime. — A.  G.  L. 

Wood  ;     Process  for  impregnating  .     W.   A.   G.   von 

Heidenstam    and  K.     L.     ¥.    Frie<lemann.     Fr.     Pat. 

3E9,712,   Jan.    26,  1909.     Under   Int.    Conv.,   Feb.    15, 
1908. 

Wood  is  impregnated  uith  an  aqueous  solution  of  com- 
pounds of  the  cresols  with  lime.  The  impregnated  wood 
is  then  exposed  to  the  action  of  the  air,  or  of  flue-gases, 
when  the  cressols  are  liberated  within  the  wood,  with 
simidtaneous  formation  of  calcium  carbonate. -^A.  G.  L. 

Mastic   for   paving;      Method   of   manufacturing   a   . 

J.  H.  Amies.  Assignor  to  The  Amies  Asphalt  Co., 
Philadelphia,  Pa.  U.S.  Pat.  929,813,  Aug.  3.  1909. 
A  MixTPRE  of  a  base  such  as  calcium  oxide  or  hydroxide 
with  mineral,  earthy  or  fibrous  material  is  added  to 
asphaltic,  resinous,  or  other  carbonaceous  material  and 
the  whole  mixed  with  moist  sand,  and,  if  necessary. 
water,  to  produce  a  granular  and  friable  mastic.  A 
volatile  oil  may  be  mixed  with  the  mineral  ingredients 
before  adding  the  bituminous  material. — A.  G.  L. 

Rifractory  substances  ;    Process  relating  to .     R.  Trip- 

macher,    Schwcidnitz,    Germany.     U.S.    Pat.    930,575, 
Aug.   10,  1909. 

Powdered  refractory  substances  are  agglomerated  by 
treatment  with  a  liquid  consisting  of  a  saccharine  solution 
and  a  chromium  compound  (chromic  acid)  emulsified 
with  naphtha.  A  boron  compound  (boric  acid)  and  a 
fluoride  may  also  be  added. — A.  G.  L. 

Refractory  bricks  ;     Method  of  producing  from  lime, 

silica  or  similar  matt  rials.     S.  W.  Bcrglund.     Fr.  Pat. 
399,384,  Feb.    11,   1!K)9. 

QcARTZ,  preferably  finely  divided,  is  first  heated  to  about 
1500°  C.     It  is  next  powdered  as  finely  as  possible,  mixed 


with  2 — 6  per  cent,  of  lime,  and  treated  as  usual  in  makini 
sand-lime  bricks.  It  is  claimed  that  the  bricks  obtaine< 
are  very  refractory  and  undergo  no  change  in  volumi 
on  heating. — A.  G.  L. 

Porous  material  [from  slate]  ;     Method  of  manufaclurinf, 

a .     H.  Senn,  Szczakowa,  and  D.  Kliigcr,  Trzebinia 

Austria-Hungary.     U.S.   Pat.  930,801,  Aug.   10.   1909. 
Slate  containing  about   10  per  cent,   of  organic   mattei 
is  calcined  at  about  1200°  C,  whereby  the  material  swell.' 
and  assumes  a  cellular  structure. — A.  G.  L. 

Slants  of  all  kinds  ;      Process  for  the  uniform  colouring 

of  .     W.   Tajwlski.     Ger.    Pat.   212,874,   May  24, 

1908. 

-\lkali  salts  or  ammonium  salts,  preferably  of  organic 
acids,  are  added  to  the  metallic  salt  solutions  used  for 
producing  coloured  precipitates  in  the  stones,  in  order 
to  faciUtate  their  penetration. — A.  S. 

Hydraulic  lime  ;     Process  of  making  artificial  .       N. 

Ijimbert.     Fr.  Pat.  399,848.  Feb.  23,  1909. 

The  liuic-dust  from  lime-kilns  is  mixed  with  materials 
containing  silica,  alumina,  and  alkali  in  proportions 
suitable  for  a  hydraulic  lime. — A.  G.  L. 

Slag  cement ;     Manufacture  of  .     J.   G.   A.    Khodin, 

Liverpool.     Eng.  Pat.  23,988,  Nov.  9,  1908. 

Molten  slag  is  disintegrated  by  being  caused  to  impinge 
on  to  the  surface  of  a  rapidly  rotating  disc  or  table,  enclosed 
in  a  chamber  into  which  finely  divided  salts,  such  as 
ferrous  sulphate,  are  forced  by  means  of  an  atomiser 
spray.  The  minute  globules  of  slag  chemically  combine 
with  the  dry  salts,  forming  a  cement  clinker,  which  when 
cooled  and  ground,  is  readily  hydrated. — F.  K. 

Cement  ;  Method  of  making  an  acid-proof .     H.  Kayser, 

Darmstadt,  Germany.     Eng.  Pat.  24.718.  Nov.  17.  li»08. 

Portland  cement  is  mixed  with  the  residue  obtained  in 
working  bauxite,  which  contains  soluble  silica,  or  with 
infusorial  earth. — A.  G.  L. 

Cement  ;  T reatment  of  stony  or  earthy  materials,  par- 
ticularly for  the  manufacture  of  — — .  F.  L.  .'^midth 
and  Co..  Kojx-nhagen,  Denmark.  Eng.  Pat.  2599, 
Feb.  3,  1909.     Under  Int.  Conv.,  Feb.  27,  1908. 

Cement  raw  materials,  etc..  are  first  crushed,  with  the 
addition  of  a  certain  amount  of  water,  in  a  ball-mill, 
preferably  of  the  kind  in  which  the  pounding  force  of 
the  balls  is  utilised  in  addition  to  the  friction  between  the 
materials  and  the  balls.  The  crushed  material  is  dehven^ 
to  a  stationary  sieve  provided  with  centrifugally  acting 
stirrers,  which  force  the  slimes  through  the  sieve;  these 
stirrers  consist  essentially  of  hollow  arms  for  feeding 
the  material,  and  Hat  wings  for  beating  it  against  the 
sieve.  The  slimes  are  delivered  directly  to  the  rotary 
kiln,  or.  preferably,  to  a  tube-mill,  in  which  they  are 
ground  finely,  whilst  the  coarse  particles  are  returned 
to  the  ball-mill.— A.  G.  L. 

Portland  cement ;      Apparatus  for  burning  .     T.  A. 

Edison,     Llewellyn     Park,     Orange,     N.J.     U.S.     Pat«. 

930,94li,  930,948.  and  930,949,  Aug.  10,  1909. 
A  ROTARY  cement  kiln  is  provided  with  means  for  intro- 
ducing the  cement  material  diametrically  across  the  kiln 
and  directly  in  the  path  of  the  products  of  combustion 
of  gas  from  a  producer  connected  to  the  lower  end  of 
the  kiln.  The  gases  emerge  from  the  kiln  into  a  settling 
chamber  of  such  size  as  to  gn'atly  reduce  their  velocity, 
so  as  to  allow  the  coarser  particles  of  dust  to  .settle. 
Opposing  walls  of  this  settUng  chamber  are  made  of  loose 
granular  material  and  form  filters  on  which  the  fine 
dust  is  deposited,  the  jiroducts  of  combustion  being  drawn 
through  the  filters  by  the  actipn  of  controllable  exhaus'. 
fans.  The  dust-free  products  of  combustion  may  be 
led  to  a  heat-al>sorbing  device,  e.g.,  a  feed-water  heater, 
a  by-pass  arrangement  being  provided  by  which  the 
gases  can  be  shunted,  if  desired. — (See  also  U.S.  Pat. 
930,947,   page  973.)— A.  G.  I* 
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Concrete  compound  ;  Process  of  producing  a  fire-proof . 

S.  %'on  Medvecsky,  Arad,  Hungary.     Eng.  Pat.  27,902, 

.July  29,  1908. 
\  FIBEPROOF  concrete  suitable  for  making  stoves,  etc., 
s  obtained  by  mi.\ing  2-5  parts  of  sand  with  1-5  parts 
if  a  mi.xture  consisting  of  1  part  of  kaolin,  0-34  of  soap- 
itone  and  0-10  of  pumice  stone,  ashes,  or  lava,  and 
•■5  parts  of  Portland  or  other  cement.  Water,  preferably 
11  the  form  of  steam,  is  added,  and  the  whole  moulded. 
I'o  produce  a  porous  product,  0-05  part  of  sodium  cliloride, 
iiirax,  or  other  salt,  or  of  lime,  is  added  to  the  above. 
lay  may  be  substituted  for  a  part  or  the  whole  of  the 
iincrete   mixture. — A.  G.  L. 

'onerek    or   cementilious    compounds ;      Process    of,    and 

apparatus  for,  making  .      L.   M.   Reed,  Cleveland, 

Ohio,  U.S.  Pats.  930,085  and  930,086,  Aug.  3,  1909. 
HE  process  claimed  consists  in  mixing  sand  with  hydrauhc 
I'nrtland)  cement,  and  "showering"  the  dry  mixture 
iito  a  stationary  body  of  liquid.  The  apparatus  consists 
f  a  receptacle  open  at  the  top  and  closed  at  the  bottom 
or  holding  liquid  ;  of  an  inverted  T-shaped  bar  rapidly 
noving  to  and  fro  across  the  rece])tacle  and  some  distance 
.hove  it ;  of  screens  placed  between  the  path  of  the  bar 
-nd  the  top  of  the  tank  ;  and  of  means  whereby  the 
onstituent  materials  of  the  concrete  mixture  are  fed 
ito  the  path  of  the  bar. — A.  G.  L. 

yood ;     Process  of  impregnating  .     H.   A.   Mueller, 

i  Malmo,  Sweden.     Eng.  Pat.  2534,  Feb.  2,  1909.     Under 
Int.  Conv.,  Feb.  15,  1908. 

EE  Fr.  Pat.  399,712,  preceding.— A.  G.  L. 

ithographic    stone ;       Manufacture    of    artificially. 

T.  M.  Thom,  Cheshunt,  Assignor  to  The  British  Stone 
and  Marble  Co.,  Ltd.,  London.  U.S.  Pat.  927,822, 
July  13,  1909. 

BE  Eng.  Pat.  15,904  of  1907  ;  this  J.,  1908,  859.— T.  F.  B. 

tment,  mortar,  and  concrete  ;     Method  of  making  

1  water-tight.     P.    Mecke,    Stettin,    Germany.     U.S.    Pat. 
■■  929,152,  July  27,  1909. 

GEGer.  Pat.  200,968  of  1908  ;  this  .J.,  1908,  1021.— T.  F.  B. 

'ement  ;      Rotary  kiln  for  burning  .     F.   J.    Poths, 

JHamburg,  Germany.     U.S.  Pat.  929,167,  July  27,  1909. 
EEFr.  Pat.  391,4.54  of  1908  ;  this  J.,  1908,  11.54.— T.  F.  B. 


X.— METALS    AND    METALLURGY. 

iikel-steel  for  bridges.  J.  A.  L.  WaddeU.  Proc.  Amer. 
Soc.  Civil  Eng.,  1908,  34,  720—923.  Proc.  Inst.  Civil 
Eng.,  1908—1909,  176,  [2],  9—10. 

pVESTiOATiONS  and  experiments  upon  the  relative  \'alue 

\  nickel-  and  carbon-steel  for  britiges  were  carried  on  over 

I  period  of  three  years. 

The  first  step  was  to  ascertain  the  percentage  of  nickel 
liich  would  give  the  best  results.  This  is  lin\ited  by  the 
it  that,  if  high,  the  material  becomes  too  refractory 
r  shop-working.  The  best  percentage  was  found  to  be 
'>■  The  allowance  of  impurities  in  the  nickel  steel  was 
It  as  : — Phosphorus,  0-03  per  cent.  ;   sulphur,  004  per 

,nt. ;  sihcon,  0-04  per  cent.  The  allowance  of  manganese 
18  0'75  per  cent,  to  0-85  per  cent.  The  results  of  the 
sts  upon  low  nickel-steel  were,  as  an  average  of  eleven 
3t8,  61,300  lb.  per  square  inch  for  the  elastic  limit,  and 
',300  lb.  per  square  inch  for  the  ultimate  strength.  For 
gh  nickel-steel  these  figures  were  71,600  and  114,000  lb. 
r  square  inch,  respectively.  Impact  tests  showed  that 
e  resistance  of  nickel-steel  was  less  than  that  of  carbon- 
!el,  the  relative  values  being  87  and  73  to  100,  for  low 
d  high  nickel-steel.  Other  tests  such  as  hammering 
■t,  drifting,  close-punching,  shop-tooling,  and  corrosion 
its  were  also  made. 

The  author  concludes  that,  at  present  prices,  it  would  be 
)re  economical  to  use  nickel-steel  for  all  kinds  of  railway 
idges,  and  the  larger  the  bridge  the  greater  the  economy, 
would  also  be  possible  to  construct  bridges  of  greater 


span  with  nickel-steel.  It  is  generally  regarded  that  the 
limit  of  span  for  carbon-steel  bridges  is  2000  feet,  but  with 
nickel-.steel  this  could  be  increased  to  2600  feet. 

Iron;  Peroxidation  of in  [copper]  blast  furnaces.     A. 

Rizo-Patron.  Eng.  and  Min.  J.,  1909,  88^  367—368. 
The  unsatisfactory  results  obtained  in  attempting  to  smelt 
certain  pyritic  copper  ores,  in  the  raw  state,  is  said  to  be 
due  to  the  formation  of  iron  peroxide,  instead  of  protoxide, 
in  the  slag.  The  author  describes  the  attempt  made  to 
smelt  an  ore  consisting  of  grey  copper  ore.  copper  and  iron 
pyrites  and  a  very  little  blende,  in  a  siheious  gangue.  No 
difficulty  was  found  in  smelting  the  ore  after  it  had  been 
partially  roasted,  a  matte  containing  about  35  per  cent. 
■  if  copper  being  obtained  together  with  a  good  Huid  slag. 
When,  however,  the  same  ore  was  smelted  in  tlic  raw  state, 
it  was  found  impossible  to  produce  a  fluid  slag,  although 
the  composition  of  the  pasty,  semi-magnetic  slag  formed, 
closely  resembled  (on  the  assumjition  that  the  iron  was 
present  as  ferrous  oxide)  that  of  the  fluid  slag  obtained 
from  the  partially  roasted  ore.  It  was  found  that  the 
iron  in  this  particular  ore  was  very  readily  converted 
into  the  magnetic  oxide.  FejtJ^.  even  at  the  low  tempera- 
ture of  roasting,  so  it  is  thought  that  the  iron  tends  to 
become  peroxidised  by  the  furnace  blast,  with  the  for- 
mation of  infusible  ferric  silicate.  When  partially  roasted 
ore  is  fed  into  the  furnace,  the  peroxides  already  existing 
are  reduced  in  the  upper  part  of  the  furnace,  "and  they, 
with  the  sulphates,  react  with  the  remaining  sulphides, 
jireventing  the  formation  of  magnetic  oxide  of  iron. 
Mixing  raw  ore  with  roasted  ore  has  the  same  effect. 

— F.  R. 

Copper   smelting ;     Theory   of   .     N.    Juschkewitsch. 

J.  Russ.  Phys.-Chem.  Ges.,  1909.  41,  469—472.     Chem. 
Zentr.,   1909,  2,  761. 

Experiments  in  an  electric  furnace  in  an  atmosphere  of 
nitrogen  showed  that  the  reaction  :  CujO-)-FeS= 
CuoS  +  FeO,  begins  at  280° — 285°  C.  and  proceeds  rapidly 
to  completion  at  700°  C.  The  reaction  :  2CuG  +  FeS= 
2Cu  +  Fe+S0,,  will  take  place  at  45.5°  C,  but  is  not 
complete  even  at  770°  C. ;  the  highest  yield  attained  was 
96  per  cent.  In  the  reaction  :  CujS  +  Fe=FeS  +  2Cu,  at 
ii00°  C,  scarcely  6  per  cent,  of  the  sulphur  of  the  cuprous 
sulphide  combined  with  the  iron,  whilst  in  the  reverse 
reaction  ;  2Cu  +FeS=Cu.jS  +  Fe,  at  the  same  temperature, 
26  per  cent,  of  the  sulphur  of  the  ferrous  sulphide  combined 
with  the  copper  in  6  hours. — A.  S. 

Bronzes  ;    Method  for  the  analysis  of  by  electrolysis. 

A.  Fischer.     Z.  Elektrochem.,  1909,  15,  591—595. 

For  the  analysis  of  bronze,  0-5 — 0-(i  grm.  of  the  very  fine 
filings  is  slightly  warmed  with  a  solution  of  6  grms.  of 
tartaric  acid  and  I  grm.  of  monochloracetic  acid,,  strong 
nitric  acid,  to  a  total  quantity  of  2 — 2-5  c.c,  being  added 
from  time  to  time.  In  presence  of  monochloracetic  acid, 
the  alloy  dissolves  more  rapidly,  and  the  stability  of  the 
resulting  solution  is  increased.  The  solution  is  made  just 
alkaline  with  sodium  hydroxide,  warmed  to  90°  C,  and 
acidified  with  2  grms.  of  tartaric  acid.  Separation  of  the 
copper  is  then  effected  by  Sand's  electrolytic  method  (this 
J.,  1907.  490  ;  1908,  963),  the  solution  being  heated  to  its 
boiling  point ;  for  the  last  traces  of  copper  a  cathode  poten- 
tial of  0-7 — 0-8  volt,  determined  with  the  mercurous  sul- 
phate electrode,  instead  of  0-45 — 0-55  volt,  as  recommended 
by  Sand,  is  necessary.  The  deposition  of  the  copper  is  com- 
plete in  20 — 30  minutes.  The  solution,  free  from  copper,  is 
concentrated  to  about  120  c.c,  and  then  rendered  ammoni- 
acal  and  mixed  with  5  grms.  of  very  pure  ammonium  sul- 
phate ;  about  16  c.c.  of  ammonium  sulphide  and  2 — 3  grms. 
of  .sodium  sulphite,  to  reduce  polysulphides,  are  added,  and 
the  hquid  is  gently  boiled  for  5  minutes,  with  vigorous 
stirring.  The  sulpirides  of  lead,  zinc,  and  iron,  thus 
precipitated,  are  liltcred  off  and  dissolved  in  nitric  acid  ; 
the  lead  is  separated  by  a  known  method,  the  solution  is 
evaporated  with  sulphuric  acid,  and  the  zinc,  after  precipi- 
tation of  iron  as  hydroxide,  is  reduced  from  alkaline  solu- 
tion. The  tin  is  "obtained,  quite  pure,  by  electrolysing 
the  solution  of  the  sulpho-salt  at  40° — 50°  C,  first  for 
5 — 10  minutes  with  a  current  of  about  3  amp.,  without 
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stirring,  and  then  at  5  amp.,  with  the  stirrer  rotating  at 
about  500  revolutions  per  min.  ;  the  tin  is  deposited  on  a 
platinum  cathode,  which  has  been  coated  first  with  copper 
and  then  with  tin.  During  electrolysis,  which  is  complete 
in  20 — 30  minutes,  sodium  sulphite  is  added,  as  required. 
The  whole  analysis  takes  about  5  hours. — F.  Sodn. 

Tin  and  gold  production  of  tJte  Federated  Malay  Stntet. 

Board  of  Trade  J.,  Sept.  9,  1909.  [T.R.] 
The  following  particulars  of  the  induction  of  tin  in  the 
Federated  Malay  States  in  1907  and  1008  are  extracted 
from  the  report  on  the  mining  industries  of  the  States 
for  1908,  published  as  a  Supplement  to  the  "  Selangor 
Government  Gazette"  of  30th  .July  :  — 


State. 

1907. 

1908. 

Qoantity. 

Value. 

Quantity. 

Value. 

Perak 

tons 

25,678 

16.304 

4,473 

l,97fl 

£ 

4.292,008 

2,725.123 

747,738 

330,267 

tons 

27,844 

16,818 

3,823 

2,352 

3.1!  H, 304 

2.;ol,270 

.^0(),34V 

307,897 

Selangor 

Negri  Sembilan  . . 
Pahans  

48,431 

8,09ri,136 

50,837 

6,654,018 

1907. 


Perak 

Selangor 

Negri  Sembilan 
PahanK    


ozs. 

1,032 
35 

Nil 
14,286 

15,SS3 


1908. 


ozs. 
1,234 
Nil 
Nil 
13,652 


14,886 


The  fluctuation  of  local  prices  in  1908  was  between 
73-37  dol3.{on  26th  March)  and  59-00  dols.  (on  4th  January), 
as  compared  with  97-25  dols.  (on  29th  April)  and  57-75 
dols.  (on  18th  December)  per  picul  in  1907.  The  average 
price  was  66-78  dols..  as  compared  with  85-28  dols.  in 
1907.     (Dollnr  =  2s.  4d.) 

Exports  of  tin  during  the  first  si.x  montlis  of  1908  and 
1909  amounted  to  24,600  tons  and  22.800  tons  respectively. 

The  output  of  gold  during  1908  was  14,886  ounces,  as 
compared  with  15,353  ounces  in  1907,  a  decrease  of 
467  ounces.     The  amount  for  each  State  was  as  follows  : — 


The  figures  for  Perak  show  the  production,  but  those  for  1 
Pahang  the  exports.  In  addition  to  the  above,  there 
were  exported  from  Xcgri  Sembilan  about  100  ounces  of 
gold  won  on  Kanaboi  Limited  land,  the  fineness  and  value 
of  which  had  not  been  ascertained.  A  certain  amount 
of  gold  (probably  1,000  ounces)  was  also  won  by  Malays, 
working  in  Ulu  Pahang  under  individual  licences,  but 
was  not  exported. 

Uranium  mining  at  Joaehimsthal.     Engineering,  Sept    10 

1909.  [T.R.] 
The  two  uranium  mines  belonging  to  the  Saxon  company 
are  the  Gewerkschaft  Hilfe  Gottes-Zechc.  which  started 
operations  in  18.02.  and  the  Gewerkschaft  Sachs  Edelleut- 
stollen,  which  commenced  in  185().  The  two  lodes  of  the 
latter  mine  now  being  principally  mined  are  worked  by  an 
adit  1000  metres  long,  partly  dinven,  so  it  is  said,  at  least 
600  years  ago.  The  lodes  are  of  variable  width,  ranging 
from  3J  yards  to  1  in.,  the  pitch-blende  occurring  as 
detached  lumps  embedded  in  the  mioa.schist.  Some  of 
these  lumps  may  weigh  several  pounds,  but  a  large 
amount  of  the  ore  mined  does  not  run  above  3  or  4  per  cent 
of  uranium  oxide. 

The  dressing  jjlant  at  the  mine  is  of  somewhat  rough 
construction,  but  appears  to  give  satisfacton,"  results. 
In  the  case  of  the  rich  ore  very  little  treatment  is"  required, 
hand-picking  being  followed  by  srinding  in  a  ball  mill,  the 
product  assaying  about  60  per  cent,  uranium  oxide.  The 
poorer  ore  goes  to  a  crusher  preparutor\-  to  being  fed  to  a 
battery  of  wooden  stamps,  from  whichit  is  taken  on  to  a 
series  of  wooden  percu-ssion  tables.     These  tables,  which 


are  made  on  the  spot,  are  actuated  by  cams  on  a  3. 
diameter  wooden  driving-shaft.  The  ore  from  the  tab: 
assays  on  an  average  55  per  cent,  uranium  oxide. 

The  bulk  of  the  ore  from  these  two  mines  is  sold  to  t 
factory  of  the  .-Vustrian  Government,  who  are  now  utilisi 
the  old  silver-smelter  near  the  new  railway  station  as 
uranium  factoi-y.  Practically  the  only  competiti 
uranium  works  to  those  at  Joaehimsthal  are  at  Bruuswic 
where  the  radium  salts  are  to  be  extracted  from  the  Comi 
pitch-blende. 

Up  to  the  present,  for  a  considerable  number  of  yeai 
the  market  prices  of  uranium  salts  have  been  cntiii>ly 
the   hands  of  the   Austrian   Government,   tho  output 
Saxony  having  dwindled  considerably.     As  .\meriea  ai 
Spain  contribute  only  a  few  tons  of"  ven,'  low-grade  oi 
there  are  only  the  two  producing  districts"  of  .loaihimstli 
and  Cornwall  to  be  considered.     Statistics  show  that 
1906.  Austria  produce<l  16  metric  tons  of  ore,  valued 
£10,901,   while  tho  Cornish  output  in   1906  was  11  tor 
of  a  value  not  stated.     In  1907  the  Cornish  figure  was  ' 
tons,  valued  at  £6500,  and  the  advance  statistics  for  IW 
show  verj'  similar  figures. 

P.4TEXTS. 

Iron  or  aleel ;   Treatment  of for  preventing  oxidali' 

or  rusting.  Coslett  Anti.Rust  Syndicate,  Ltd.,  ai 
T.  W.  Coslett,  Bii-mingham.  Eng.'Pat.  15,628,  July  2 
1908. 

Iron  or  steel  articles,  on  which  a  coating  of  phosphat<> 
iron  has  been  deposited  (see  this  J.,  1907,  207)  an'  dir 
in  a  solution  of  chromic  anhydride  for  periods  dejK 
on  the  strength  and  temperature  of  the  solutions, 
solutions  of  one-third  to  2  per  cent,  require  fmm  10  i 
30  minutes,  while  hot  solutions  of  one-sixth  of  1  yier  cen 
or  less,  only  require  5  minutes. — F.  R. 

Coating  of  iron  or  steel  mth  copper  or  other  metal,  aueh  i 
silrer  or  gold,  which  uill  readily  alloy  u-ith  copper.  \V.  I 
Clark,  Gcelong,  Austraha.  Eng.  Pat.  16,820,  Aug.  1 
1908.  * 

The  article  to  be  coated  is  "  pickled."  if  necessarj'.  ■• 
mineral  acid,  and  then  immersed  in  a  saturated  sii 
of  cupric  sulphate  for  10  minutes.     It  is  then  dried,  1» 
and  passed  into  a  bath  of  molten  cop|)cr,  or  other  suiui> 
metal,  upon  which  Hoats  a  layer  of  flux  consisting  appm\ 
matcly  of   15  parts  of  boric  acid,   13  parts  of  hyd 
pota.ssium   tartrate,  and  4  parts  of  ammonium  elil. 
with  or  without  tho  addition  of  borax,  alum,  nitre,  mi  ■ 
or  soda  (sodium  carbonate). — F.  R. 

Titanijerous    iron    ores;     Process   of   treating   .     V 

Borehcrs.  Aix-la-Chapelle,  Germany.  U.S.  Pat.  930,34- 
Aug.  10,  1909. 

Trr.ix  I  FERGUS  iron  ore  is  first  smelted  with  carlmn,  ac 
the  reduced  crude  iron  drawn  off.  The  slag,  rich  i 
titanium,  is  converted  into  a  reducing  agent  by  stronel 
heating  it  with  carbon  and  is  then  mixed,  at  a  lem|icr.i 
of  about  2000°  C.  with  subsequent  charges  of  oie.  \> 
are  thereby  reduced  to  silicious  iron  free  from  litai.... 
and  a  slag  rich  in  titanium  and  poor  in  silicon. — V.  R. 

[Iron4u7ig.tlen]   alloy   for   making    projectiles,    etc.     .1 
\\yckoff.     Fr.  Pat.  399,666,  Feb.  20,   liKW. 

The  alloy  consists  of  21 — 33  per  cent,  of  tungsten  an 
79 — 67  of  iron.     It  is  claimed  that  its  high  sixx-iUc  gravit 
and  great  hardness    confer    high  balUstic  propertie- 
the  alloy.— A.  G.  L. 


into  ca 
Fr.   P« 


Iron  and  steel  waste  ;    Transformation  of  

steel.     Soc.    Anon,   des   Aci^ries   do   France. 
40»),382,  Juno  2,  1908. 

The  waste  is  smelted  in  presence  of  coke,  anthracitt. 
some  such  material,  a  hot  or  cold  blast  being  ompioyr 
and  lime.stone,  lluorspar  or  alkaline  salts  l>eing  adde 
if  noce.ssary.  By  the  carbonisation  of  the  metal  in  th 
way,  an  intormediato  product  is  obtained,  wliich  is  p» 
ticularly  suitable  for  transformation  into  steel  by  tl 
ordinary-  methods  of  refining.     If  desired,  a  certain  qu»i 
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ty  of  new  or  waste  cast  iron  may  be  added  in  the  pre- 
ininary  smelting,  the  principle  of  the  operation  remaining 
.  before.— C.  A.  W. 

ted;    Carbo7iisatioH  of  to  an  exact  carbon  content. 

C.  A.  Keller.     Fr.  Pat.  400,4fil,  June  6,  1908. 

,  sTHOSGLY  compressed  prismatic  block  of  agglomerated 

rbon  is  suspended  within  the  furnace  by  means  of  a 

le  passing  through  an  aperture  in  the  roof  and  wound 

I-    a    winch     or     some     such     lifting     device.       The 

hi.  k  is  suitably  balanced  and  arranged  so  that  it  may 

I    raised,  or  lowered  through  the  floating  slag  into  the 

,-i  of  liquid   metal.     A   dynamometer  is  attached   to 

cable,  or  to  the  lifting  apparatus,  so  that,  as  the  carbon 

-nlves,   the  loss  in  weight   may   be  read   ofif  directly, 

any  moment.     In  this   way,   knowing  the   weight   of 

tid   in   the   furnace,   the   content    of   carbon   may   be 

tly  regulated. — C.  A.  W. 

Apparafi(S    for    extracting    from    tin    piate 

'isie.  H.  Brandenburg,  Kempen  on  Rhine,  Germanv. 
i;ng.  Pat.  16.89.5.  Aug.  11,  1908.  Addition  to  En'g. 
Pat.  2322  of  1908. 

s  place  of  removable  perforated  containei-s  arranged 
'tween  X -irons  mounted  on  a  rotating  spindle  (see 
lis  J.,  1908,  813),  two  concentric  drums  are  arranged 
liout  one  spindle  and  the  annular  space  between  the 
lo  drums  is  used  to  contain  the  tin-plate  scrap,  which 

caused  to  rotate  in  the  caustic  alkali  lye.  Access  to 
10  annular  space  is  provided  by  a  portion  of  the  outer 
inra  opening  by  means  of  a  hinge,  or  an  end  segment 

iig  removable. — F.  R. 

isene-oil :        Apparatus    for    recovering    from 

iter-bath.  [Tinning  metal  articles.']  \.  Fornonzini, 
.\.w  Britain,  Conn.     U.S.  Pat.  929,204,  July  27,  1909. 

N  oil  bath  adapted  for  dipping  articles  in  the  process 

'inning  is  so  combined  with  a    water   liath    that   the 

i  Ics  after  treatment   in   the  oil   bath   can   be  cooled 

'unning  water.     The  oil  which  thereby  accumulates 

I  the   water   is   recovered   by   allowing   it   to   overflow 

■I'cther  with  some  water,  in  a  wide  and  shallow  flow, 

111  a  separating  vat,   from   the   bottom   of   which   the 

ter  is   siphoned   off,    whilst   the    oil    collects    on    top 

id  may  be  drawn  off  through  a  suitable  outlet. — R.  L. 

ead  or  other  metal  or  alloy  in  a  thread-like    or  finely 

divided    form  ;       Process    of    producing    .     E.    P. 

iRichford,  London.     Eng.  Pat.  22,092,  Oct.   19,  1908. 

EAD  in  a  finely  divided  thread-like  form,  for  use  as 
icking  in  secondary  batteries,  etc.,  is  obtained  by 
citing  the  metal  in  a  closed  vessel,  provided  near  the 
'ttom  with  a  lateral  discharge  pipe  having  perforations 
1  its  upper  side,   through  which  the  lead  is  extruded 

■  pneumatic  pressure.  The  container  and  discharge 
^peare  separately  heated  to  ensure  fluidity  of  the  metal, 
(id  if  necessary  cold  air  or  water  may  be  applied  to 
jpol  the   filaments   as   they  immerge. — F.  R. 

■  am  from  the  heat  contained  in     sla/js  ;     Generation  of 

.     C.  Vautin,  London.     Eng.  Pat.  3t>23,  Feb.  13, 

1  no9. 

ii.TEN  slag  is  caused  to  flow  through  a  trai:)ped  inlet 
til  an  enclosed  vessel  containing  water.  The  low- 
1  ssure  steam  thus  produced  is  conveyed  to  a  low- 
1  ssure  turbine,  passing  on  its  way,  the  incoming 
'lien  slag,  which  heats  and  dries  it;  the  disintegrated 
ag  is  continuously  removed  by  a  conveyor.  In 
der  to  more  effectually  granulate  the  slag,  a  circu- 
iting pump  is  arranged  to  discharge  a  stream  of  water 
Irectly  against  the  incoming   molten  slag. — F.  R. 

fluminium  ;   Flux  for  use  in  soldering tvith  ordinary 

tin  and  lead  solder  and  copper  bit.  W.  G.  Jeffery, 
Charlton,  Kent.  Eng.  Pat.  8272,  April  G,  1909. 
SE  flux  is  made  by  heating  to  boiling  a  mixture  of  one 
irt  of  sal-ammoniac,  three  parts  of  glycerin,  and  four 
irta  of  water.  The  soldering  bit  is  tinneclin  the  usual  way 
ith  the  aid  of  the  flux  and  the  solder  dipped  in  the  flux 
id  melted  on  the  point  of  the  bit.     The  fluxed  solder 


softens  the  oxide  which  is  readily  removed  by  rubbing 
nith  the  point  of  the  bit,  its  place  being  immediately 
taken  by  the  solder. — F.  R. 

Aluminium  ;     Solder  for  .     Z.   Tamassy,  Assignor 

to  Z.  B.  Csiky  and  E.  Ots,  Geveland,  Ohio.  U.S.  Pat. 
931,523,  Aug.  17,  1909. 

A  SOLDER  for  aluminium  is  made  by  fusing  together 
130  grains  of  antimonj',  half  a  pound  of  zinc,  half  a  pound 
of  tin,  and  44  grains  of  salicylic  acid. — F.  R. 

Aluminium  alloy  ;     Vnoxidisable  for  making  bungs, 

taps,  tuyeres,  etc.  V.  Etienne.  Fr.  Pat.  399,928, 
Feb.  26,  1909. 
The  alloy  consists  of  :  Aluminium,  75  parts  ;  cadmium, 
12;  copper,  6;  tin,  5;  and  nickel,  2  parts.  The  pro- 
jiortions  may  be  varied,  and  the  nickel  or  tin  omitted 
if  the  ductility  of  the  alloy  is  to  be  increased. — A.  G.  L. 

.4  rgentiferous   lead   ores ;      Treatment    of .     0.    H. 

Picher,  Joplin,  Missouri.     U.S.    Pat.   920,388,  May  4, 

1909. 
Sulphide  ores,  mixed  with  carbon,  are  treated  at  a 
comparatively  low  temperature,  in  open-hearth  furnaces, 
in  a  combined  oxidising  and  reducing  atmosj  here.  The 
gaseous  products  of  the  turnace,  together  with  the  admixed 
fume,  pass  through  a  series  of  settling  and  cooling  flues, 
in  which  the  argentiferous  dust  collects,  the  practically 
non-argentiferous  blue  fume  being  carried  over  and 
lubsequently  caught  by  screens.  The  lead  fume  is 
strongly  heated  ui  a  combined  oxidising  and  reducing 
atmosphere  for  the  production  of  sublimed  white  lead 
and  pig  lead. — F.  li. 

'    [.l/c(a^/ic]  Coated  metal  objects  ;  Process  of  producing . 

J.  F.  Monnot,  Assignor  to  Duplex  Metals  Co.,  New- 
York.     U.S.  Pat.  929,777,  Aug.  3,  1909. 

'  Coated  metal  objects  consisting  of  imlike  metals  in- 
separably united  are  produced  by  pouring  one  metal, 
heated  much  above  its  melting  pomt,  into  a  suitable 
mould  containing  a  highly  heated  solid  body  of  the  other 
metal  submerged  in  an  inorganic  "  wiping  "  material. 
The  molten  metal  displaces  the  "'  wiping  "  material  and 
solidifies  m  contact  with  the  solid  body. — F.  R. 

Compound    metal    body    and    process    of    jjroducing    sa7ne. 

J.  F.  Monnot,  Assignor  to  Duplex  Metals  Co.,  New  York. 

U.S.  Pat.  929,778,  Aug.  3.  1909. 
Compound  metals  consisting  oi  a  metal  of  the  light  metal 
group,  such  as  aluminium,  inseparably  united  to  a  ferrous 
metal  (iron)  are  produced  by  bringing  a  body  of  such 
ferrous  metal  into  contact  with  a  supermolten  mass  of 
metal  belonging  to  neither  grouj),  such  as  copper,  and 
then  bringing  the  coating  so  formed  into  contact  with  a 
molten  mass  of  aluminium,  or  the  like,  and  causing  a 
layer  to  solidify  thereon. — F.  R. 

Furnace ;      Ore-roasting .     A.    R.    Wilfley.    Denver, 

Colo.,  Assignor  to  J.  Seep,  Titusville,  Pa.  U.S.  Pat. 
930,254,  Aug.  3,  1909. 
The  furnace  consists  essentially  of  a  vertical  chamber 
in  which  two  pipes  are  arranged  to  conduct  air  from 
a  conduit  situated  near  the  bottom,  and  ojicn  to  the 
outer  air,  up  the  entire  length  of  the  chamber,  meeting 
the  falling  ore  as  it  is  charged,  by  means  of  a  hopper, 
into  the  top  of  the  chamber.  Means  arc  provided  for 
introducing  heat  to  the  ore  at  the  top  of  the  furnace. 

— F.  R. 

Iron  and  steel ;   Process  for  rustproof  coating .     Lang- 

bein-Pfanhauser-Werke  Akt.-Ges.,  Lcipzig-Sellerhansen, 
Germany.  Eng.  Pat.  26,521,  Dec.  8,  1908.  Under 
Int.  Conv..  Dec.  21,  1907. 

See  Fr.  Pat.  395,409  of  1908  ;  this  J.,  1909,  480.— T.  F.  B. 

Iron  or  steel ;    Preparation  of for  casting.     P.  Rako- 

wicz,  Griesheini,  Assignor  to  Chem.  Fabr.  Grieshemi- 
Elektron,  Frankfort,  Germany.  U.S.  Pat.  927,678, 
July  13,  1909. 

See  Ft.  Pat.  396,009  of  1908  ;  this  J.,  1909,  480.— T.  F.  B. 
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Armour  pUiles  ;     Method  of  treating  .     S.  S.   Wales, 

-Munhnll,  Pa.     U.S.  Pat.  028,41-2,  July  20,  lilO'.t. 
See  Eng.  Pat.  9380  of  1!!08  ;  this  J.,  Ifi08,  10(18.— T.  F.  B. 

SteeU  ;     Process  for  the  treatment  of  jor  indiielrial 

purposes.  E.  Schneider,  Lc  Creusot.  France.  U.S.  Pat. 
931.499,  Aug.  17,  1909. 

See  Eng.  Pat.  24,244  of  1908  ;  tliis  J.,  1909,  COS.- T.  F.  B. 

Gold  and  silver  from  (rushed  ore  and  ore  slimes  ;  Extracting 

,  and  means  there/or.     A.  F.  Crosse,  London.     Eng. 

Pat.  2(«>,  Jan.  5,  1909. 

See  Fr.  Pat.  395,230  of  1908  ;  this  J.,  1909.  370.— T.  F.  B. 

Soldering    aluminium  ;       Process   jor   .     F.    Stadler, 

E.  SchollScholl.  and  G.  Diihach,  Pieterlen,  Switzerland. 
Eng.  Pat.  23,779,  Nov.  6,  1908. 

See  Fr.  Pat.  398,245  of  1909  ;  this  J..  1S09,  890.— T.  F.  B. 

Welding    metals :       Process    of    .     H.    Goldschniidt, 

Essen  on  Ruhr,  Germany,  Assignor  to  (ioldschniidt 
Thermit  Co.,  Xew  York.  "Reissue  ^'o.  13.010,  A>ig.  17, 
1909,  of  U.S.  Pat.  729,573,  June  2,  1903. 

See  this  J.,  1903,  80L— T.  F.  B. 

Metals  and  metalloids  from  lead  and  copper  slags  ;    Process 

of    recovering    volatile .     W.     Witter,     Hamlniig, 

Germany.     U.S.   Pat.   927,916,  July   13,    1909. 

See  Fr.  Pat.  392,422  of  1908  ;  this  J..  I'ldS.  1210.— T.  F.  B. 

Metal   ingots  ;     Process  of  casting .     J.    F.   llonnot, 

Assignor  to  Monnot  Metallurgical  Co.,  X'pw  Yorlv. 
U.S.  Pat.  929.(i8S.  Aug,  3.  1909.^ 

See  Fr.  Pat.  397,231  of  1908  ;   this  J.,  1909,  799.— T.  F.  B. 

Copper  from  a  solution  of  a  salt  of  copper;     Process  of 

obtaining   pure   metallic .     L.   Jumau,   Paris.      U.S. 

Pats.  930.907  and  930,908,  Aug.  10,  1909. 

See  Addition  of  Oct.  27,  1900.  to  Fr.  Pat.  307.452  of  1900  ; 
this  J„    1907,  419.— T.  F.  B. 

Corrosive     gaseous    fumes     or     smoke     [from     ore-lnating 

furnaces] ;     Method  of  treating .     C.   B.   Spragiie, 

Salt  Lake  City,  .Assignor  tQ  United  States  Smelting, 
Refining,  and  Mining  Co.  U.S.  Pat.  931.515.  .iui:.  17. 
1909. 

See  Fr.  Pat.  397,208  of  1908  ;  this  J..  1909.  799.— T.  F.  B. 

Furnace  for  volatile  meta?.i.  W.  Hommel,  Assignor  to 
Metals  Extraction  Corporation,  Ltd.,  London.  U.S.  Pat. 
932,279,  Aug.  24,  1909. 

See  Eng.  Pat.  27,018  of  1907  ;  this  J..  1909,  427.— T.  F.  B. 

Furnaces  for  volatile  metals.     The  Metals  Extraction  Cor- 
poration, Ltd.     Fr.  Pat.  400,084.  March  2,   1909. 
See  Eng.  Pat.  27,018  of  1907  ;  this  J.,  1909,  427.— T,  F.  B. 


XL-  ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{A. )— ELECTRO-CHEMISTRY. 

Analysis  of  bronzes  by  electrolysis.     Fischer.     See  X. 

Formation  of  butyric  acid  from,  and  fixation  of  nitrogen 
by  alcohol,  under  the  influence  of  the  silent  electric  dis- 
charge.    Lob.     iS'ee  XX. 

P.\TEJ.TS. 

Ozone;     Production  of  .     JI.  P.   Otto,  Paris.     Ene 

Pat.  16.542,  Aug.  5,  1908.     Indcr  Int.  Conv..  Aue   5 
1907.  •*■     ' 

The  apparatus  consists  of  a  number  of  interchangeable 
elements,  grouped,  by  means  of  travelling  supports, 
upon  a  common  frame.  Each  cienient  consists  of  two' 
outer  low-tension  plates  and  a  central  high-tension  ])J8te 


dielectrics  being  provided  between  the  central  and  the 
outer  plates.  Both  high  and  low  tension  plates  are  made 
hollow  and  cooled  by  circidating  water  through  them 
A  modilied  form  consists  in  substituting  a  single  meta! 
plate  for  the  dielectrics  ai)plied  to  either  the  high  or  low 
tension   plates,   together  with   the  corresponding  plate. 

— F.  R. 

Electrodes  for  use  in  thclroly.tis.  C.  C.  Cornior.  Belfast, 
and  J.  W.  Stubbs  and  The  Electrolytic  Alkali  Co..  Ltd., 
Middlewich.     Eng.   Pat.   23,930,   Nov.   9.   190S. 

The  electrode  is  constructed  of  two  separated  straight 
metal  bars,  connected  at  intervals  to  cross-bars  of  carbon 
by  means  of  lead  or  other  metal  castings.  Removahli- 
distance  i)ieces  are  placeil  between  the  metal  bars,  thus 
forming,  with  the  latter,  moulds  round  the  cross-bars 
for  casting  the  lead.  The  conductor  bars  are  coventi 
with  an  insulating  material  impervious  to  the  electrolyte, 
and  finally  with  Portland  cement.  The  ends  of  the 
carbon  nipples  are  furnished  with  carbon  blocks. — B.  X. 

Depolarisers   for  electric   batteries.     G.    Schauli.    London. 
Eng.  Pats.  24,355  and  24,356,  July  9,  1908. 

(1).  Phloridzin  (Ci,Hj,0,o)  is  added,  as  a  depolariser, 
to  the  active  ingredients  of  the  battery  with  a  view  to 
])revcnting  the  liberation  or  escape  of  gases.  Phloridzin 
is  stated  to  have  the  jiropcrtv  of  absorbing  amnioniacal 
ga.scs  to  about  14  per  cent.  (2).  Metallic  manganese  is 
melted  and  heated  strongly  for  about  5  hours  in  a  plum- 
bago crucible  until  it  combines  with  a  portion  of  the 
carbon  df  the  crucible.  On  cooling  or  pouring  into 
moulds,  a  mass  of  carbonised  metallic  manganese  is 
obtaini-d,  together  with  a  manganese  o.xide  ("carbon- 
manganic  oxide  ")  in  the  form  of  a  black  powder.  The 
latter  forms  the  new  depolariser. — J.  W.  H. 

Batteries ;    Electric  .     H.  de  Martis.  London.     Eng. 

Pat.  26,285,  Aug.   17,  1908. 

TiiK  invention  relates  to  the  use  of  a  separating  medium 
between  the  plates  or  electrodes  of  secondary  electric 
batteries.  This  consists  of  vegetable  woven  fabric, 
from  which  the  foreign  matter,  such  as  fat.  resin,  wax, 
pectic  acid  or  the  like,  has  been  extracted,  thus  leanng 
only  the  fibrous  portion  of  the  material.  The  extraction 
may  be  ]ierformed  with  an  amnioniacal  eopi)er  solution. 
alcohol,  or  ether,  or  by  continuous  boiling,  preferably 
under  pressure. — B.  X. 

Electrolyte.  A.  ^■an  Winkle.  .Assignor  to  The  Hanson  and 
Van  'winkle  Co.,  Newark,  N.J.  U.S.  Pat.  930,815, 
Aug.  10,  1909. 

The  electrolyte  comprises  a  solution  containing  imc 
riuosilicate.  another  salt  of  zinc,  a  salt  of  aluminium, 
and  a  small  quantity  of  gelatin  pivviou.sly  dissolved. 

— B.  X. 

Storage-battery    elements ;       Process    of    preparing    . 

V>.  P.  Perry,  Chicago,  111..  .Assignor  to  \\'.  ^lorriaoo, 
Chicago,  and  M.  A.  Lumbard,  Des  Moines.  Iowa.  U.S. 
Pat.  931.081.  Aug.   17,  1909. 

Copper  and  cadmium  are  precipitated  together  as 
"  hydrates  "  from  a  nitric  acid  solution  containing  1  part 
of  copper  ami  2  parts  of  cadmium.  The  precipitate  is 
washed,  dried,  and  .secured  to  a  suitable  support  for 
forming  an  element  of  a  storage  battery. — ■'.  \V.  H. 

Elect roh/tes ;       Process    of    preparing    alkaline    for 

storage  batteries.  D.  P.  Perry,  Chicago,  111.,  .Assignor' 
to  \V.  Morrison.  Chicago,  and  M..A.  Lumbard.  Des 
Moines.   Iowa.     U.S.  Pat.  931,082,  Aug.   17,  1909. 

The  battery  is  filled  with  an  alkaline  zincate  solution 
and  charged,  when  zinc  is  deposited  on  the  |X)siti\'e 
element.  The  elec  Irolyte  is  then  replaced  by  a  "  purified 
alkaline  solution'  and  the  battery  discharged.  Bv  thi» 
means  a  suitable  alkaline  zincate  electrolyte  is  regeneral'"' 

—J.  W.  H. 
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hi.ses ;     Apparatus  for  treating  by  ekctricity.        I. 

Moscicki.   Fribourg-Gainbach,   Switzerland.     U.S.    Pat. 

ii30,212,  Aug.  3,  1909. 
'he  electric  furnace  comprises  a  furnace  chamber,  with 
leans  for  supplying  the  untreated  gases  and  removing 
lie  gases  after  treatment,  so  that  a  continuous  flow  takes 
late  through  the  chamber.  The  gas  is  made  to  pass 
hmiigh    an    annular    electrode,    the    latter   ha\ing    "  an 

uard-projecting  edge  Ijnng  in  a  plane  transverse  to  the 

«  of  the  gases."  and  a  second  electrode  with  a  plate- 
\.r  terminal  is  placed  concentric  with,  and  within  arcing 
I  tance  of.  the  annular  electrode,  the  plate-like  terminal 
i>  ing  in  the  direction  towards  which  the  gases  flow. 
irans  are  provided  for  starting  the  arc,  and  for  imparting 
:i  angular  movement  to  the  circular  arc  formed  between 
w  adjacent  edges  of  the  electrodes.     A  magnetic   field 

|jroduced  by  suitable  means,  the  flux  of  the  lines  of 
>rce  cutting  the  circular  arcing  space  through  which 
le  gases  flow. — B.  N. 

axes;      Apparatus  for  generating  by   electric   dis-. 

rlinrges  in  air.  J.  E.  Mitchell,  St.  Louis,  Mo.  U.S.  Pat. 
1132,101,  Aug.  24,  1909. 

HE  apparatus  comprises  a  chamber  provided  with  two 

jitatable  electrodes  ha^^ng  circular  contacting  surfaces, 

'id  forming   the   terminals   of   an   electric   circuit.     The 

iiitacting    surface    of  one  electrode  is  in  the  form  of  a 

implete  circle,  whilst  the  surface  of  the  second  is  formed 

.'  two  separate  segments  of  a  circle,  so  that  as  the  latter 

'  rotated,  it  tuins  the  circular  electrode,  and   the  circuit 

alternately  closed  and  opened,  witli  the  intermediate 

nduction  of  arcs.     Jleans  arc  provided  for  holding  the 

( ircular  electrode  in  yielding  relation   to   the   contacts 

the  first  electrode,"  and   "  for  adjusting  the  pressure 

■tween  the  electrodes,"  whereby  good  contact  is  secured 

r\ieen  the  two  surfaces.     A  blast  of  air  is  delivered  in 

oxiniity  to  the  electrodes,  and  the  gases  produced  are 

i  off  through  a  suitable  exit. — B.  N. 

■iiiiace  ;  Electric .     F.  J.  Tone,  Niagara  Falls,  X.Y. 

U.S.  Pat.  932.069,  Aug.  24,  1909.  • 
ii:  furnace  has  an  arc  reduction  zone,  and  a  receiving 
[•■c  below  for  the  collection  of  the  molten  products,  the 
Cl  jiarts  being  separated  by  a  hearth.  The  latter  sup- 
•rts,  and  is  practically  impervious  to,  the  charge,  but  is 
rfvlous  to  the  molten  products  of  reduction.  The  lower 
'.ctrode  consists  of  a  resistance  column,  extending 
rough  the  receiving  space,  and  is  adapted  to  heat  the 
'ducts  of  reduction. — B.  N. 

mace;     Electric    .     G.     C.     Landis.    York,     Pa., 

Assignor  to  American  Phosphorus  Co.,  Camden,  N.J. 
r.S.  Pat.  932,290,  Aug.  24,  1909. 

m;  furnace  comprises  a  casing  provided  with  a  non- 
tiducting  lining,  within  which  is  a  carbon  fining  forming 
iivorking  chamber.  The  casing  is  provided  with  two 
{eks,  the  carbon  lining  extending  into  each  neck.  An 
i;lined  tapping  opening  extends  laterally  from  the 
(ttom  of  the  working  chamber  through  one  "of  tlie  necks, 
I'ans  being  provided  for  closing  the  opening.  A  carbon 
ininal  is  embedded  in  the  carbon  fining,  extending  under 
■  working  chamber  and  laterally  through  the  second 
•k  of  the  casing,  thus  connecting  it  electrically  to  the 
(■bon  fining.    A  second  electrode  is  sui 


iraber. — B.  N. 


Lipported  within  the 


niMe  ;    Electric  .     F.   M.   Becket,   Niagara   FaUs, 

N'.Y.,  Assignor  to  Electro  Metallurgical  Co..  West 
i'irginia.  U.S.  Pat.  932.368,  Aug.  24,  1909. 
E  furnace  comprises  a  working  chamber,  mth  metalfic 
■jctrodes  extending  into  the  same,  and  cooling  jackets 
■lolied  to  the  electrodes.  The  cooling  jackets  are  adjust- 
^elongitudinafiy,  for  the  purpose  of  regulating  the  cooling 
i/ct  at  the  working  ends  of  the  electrodes. — B.  N. 

lineal  resistances,  fire-proof  bodies,  and  constructional 

work  ;    Composition  applicable  for  use  in  .     W.  A. 

philUps,  St.  Louis,  and  F.  R.  Bacon,  Milwaukee,  U.S.A. 
<ing.  Pat.  17,340,  Aug.  18,  1908. 

i  i  Fr.  Pat.  393,430  of  1908  ;  this  J.,  1909,  148.— T.  F.  B. 


Insulating,  impregnating,  or  protective  materials  or  com- 
positions. P.  A.  M.  Cramer.  Fr.  Pat.  400,327,  MaTch  4, 
1909.     Under  Int.  Conv.,  March  9,  1908. 

See  Eng.  Pat.  5279  of  1908 ;  this  J.,  1908,  816.— T.  F.  B. 

Electrolysing  apparatus.  E.  L.  Thorp,  Nottingham, 
Assignor  to  The  British  Hosiery  and  Electrolvtic 
Bleaching  Co.,  Ltd.,  London.  U.S.  Pat.  930,902, 
Aug.   10,   1909. 

See  Eng.  Pat.  25,839  of  1904  ;   this  J.,  1906,  127.— T.  F.  B. 

Electrode.  H.  Specketer,  Griesheim,  Assignor  to  Chem. 
Fabr.  Griesheim  Elektron,  Frankfort,  Germany.  U.S. 
Pat.  931,513,  Aug.   17,  1909. 

See  Fr.  Pat.  375,595  of  1907  ;  this  J.,  1907,  930.— T.  F.  B. 

Electric  transformer-furnace.     0.  Frick,  Stockholm.    U.S. 
Pat.  932,013,  Aug.   24,   1909. 

See  Fr.  Pat.  372,801  of  1906  ;  tliis  J.,  1907,  534.— T.  F.  B. 

Filaments  [for  electric  lamps].     U.S.  Pat.  929,578.    See  II. 

Sterilising  fluids  [ehclrically].      X'.S.   Pat.   930,023.      See 
XVI1L4. 

{B. )— ELECTRO-METALLURGY. 

Iron;   Pure  electrolytic .     Z.  Elektroehem..  1909.  15, 

595—596. 

The  Langbein-Pfanhauser-Werke  Aktiengesellschaft  of 
Ijcipzig  is  now  producing  on  a  commercial  scale,  plates 
and  otlier  articles  of  iron  of  at  least  99-95  per  cent,  purity. 
The  process  which  yields  this  pure  iron  is  due  to  F.  Fischer, 
and  the  iron  is  obtained  electrolyticaUy  in  a  single  opera- 
tion, direct  from  the  electrolytic  bath,  using  merchant 
iron  as  anode.  As  woiUd  be  expected,  this  iron  is  of  quite 
extraordinary  softness  and  ductility,  and  its  electrical 
properties  are  just  what  experience  of  other  irons  of  great 
purify  and  softness  would  lead  one  to  j'redict.  Its  hard- 
ness, as  measured  by  Brinell's  method,  is  92  before  and 
62  after  annealing.  On  the  same  scale  the  hardness  of 
steel  is  300 — 500.  of  annealed  co|iper  95,  of  gold  97,  silver 
91,  and  aluminium  52,  so  tiiat  the  hardness  of  this 
electrolytic  iron  is  far  below  that  of  pure  silver  and 
gold,  and  near  to  that  of  aluminium.  On  rolfing  out  a 
J-in.  2)late  to  one-fifth  of  that  thickness  the  hardness 
rises  to  175,  but  faUs  again  to  60 — 62  on  re-annealing. 
The  iron  is  easily  worked,  can  be  cut  with  a  knife 
vv  liammered  out  cold,  and  is  easily  welded.  Articles 
shaped  of  it  liy  the  smith  can  be  hardened  through- 
out or  only  in  parts  and  to  any  desired  extent  by 
making  the  ]iarts  to  "he  hardened  take  up  carbon  from 
any  of  the  usual  hardening  materials.  Plates  are  at 
present  being  manufactured  of  all  thicknesses  from 
-•'.  f"  f-'n.  These  plates  appear  to  be  specially  adapted 
for  the  preparation  of  stereotypes,  as  the  printing  surface 
may  be  given  any  degree  of  hardness,  whilst  the  ductility 
of  the  backing  may  be  retained.  Thin  seamless  tubes  up 
to  1  inch  are  also  being  made,  and  one  of  the  most  inter- 
esting products  of  the  factory  is  an  armoured  lead  pipe 
of  this  diameter  wholly  encased  in  iron  of  1  mm.  thickness. 
It  is  said  that  the  factory  wiU  shortly  bo  turning  out 
articles  of  almost  all  sizes  and  shapes,  and  at  prices 
which  will  enable  them  to  compete  with  existing  manu- 
factures f|uite  ajtart  from  their  projjerties,  which  would 
secure  them  the  preference  for  special  purposes. 

Xickel ;  Elect rochemical  behaviour  of .     \.  Schweitzer. 

Z.   Elektroehem.,   1909,  15,  602-610. 

Foebster  (see  this  •!.,  1907,  643,  1014)  has  stated  that 
the  electrolytic  separation  of  iron  and  nickel  from  solutions 
of  their  simple  salts  is  retarded  in  a  manner  similar  to 
that  which  has  frequently  been  observed  in  tlu-  sc|mration 
of  metals  from  complex  salts.  Experiments  by  .Mustad 
(Dissertation.  Dresden,  1908)  showed  that  in  the  case  of 
iron,  the  cathode  potential  necessary  tor  the  separation  of 
the  metal  at  the  ordinary  temperature  was  considerably 
higher  than  the  equilibrium-potential  of  iron  as  deter- 
mined by  Richards  and  Behr  (this  J.,  1907.  .326)  and 
that  it  varied  considerably  with  the  current  density  used  : 

c  2 
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the  rariation  of  the  soparatic>i>-]»>ti'iitial  from  the  equi- 
librium-potential and  its  altciation  with  change  of  current 
density  were  less  marked  as  the  teni]K'rature  was  increased. 
The  author  has  now  made  similar  ex[)crimcnt3  with  nickel 
in  nickel  chloride  solution  containing  O-f)  per  cent,  of  boric 
acid  and  in  nickel  sulphate  solution  containing  sodium 
acetate  in  addition  to  boric  acid.  .lust  as  in  the  ease  of 
iron,  it  was  fi>und  that  the  jJotential  necessary  for  the 
separation  of  the  nickel  rose  with  increase  of  the  current 
density,  and  that  the  differences  were  less  marked  as  the 
temperature  was  increased.  For  example,  in  ixickel 
chloride  solution,  the  separation-potentials  (t/,)  observed, 
with  current-densities  of  22  X  10-*  and  182  X  10*  ampere 
per  sq.  cm.  respectively,  were  ; — at  10°  C,  O-oO.'S  and 
0-(>93  volt ;  at  r>2°  C,  0384  and  0-475  volt ;  at  75^  C, 
0-281  and  0-34,")  volt ;  and  at  95°  C,  0-241  and  0-275  volt. 
Conductivity  measurements  indicated  that  the  high 
potential  required  for  the  separation  of  the  nickel  is  not 
due  to  the  formation  of  complex  salts.  The  anodio 
(electrolytic  solution)'  potential  of  nickel  is  affected  even 
more  .strongly  than  the  cathodic  (electrolytic  separation) 
potential  by  change  of  current  density.  Attempts  to 
determine  the  equilibrium  potential  of  nickel  did  not  give 
conclusive  results,  but  the  values  obtained,  when  taken  in 
conjunction  with  those  of  Schoch  (Amer.  Chem.  .J.,  41, 
[3],  240)  indicate  that  in  -V/1  nickel  sulphate  solution, 
the  equilibrium-potential  ((/,)  of  nickel  lies  between  0-20 
and  0-33  volt.— A.  S. 

Patents. 

Metals;   Ehctro-deposition  of .     .1.  J.  X.  Braclimann, 

Paris.  Eng.  Pat.  23,193,  Oct.  30,  1908. 
The  process  relates  to  the  electrolytic  "  metallisation  "  of 
articles  which  will  not  withstand  tlie  temijerature  of 
melted  wax.  Tlie  objects  are  first  coated  or  impregnated 
by  "  steeping  or  injection  with  a  mixture  of  ccresine 
(purified  mineral  wax),  and  ])aratfin  or  other  analogous 
products,  ordinarily  derived  from  petroleum,  lignite  or  other 
bituminous  schists,  dissolved  in  a  suitable  solvent."  They 
are  then  covered  with  j)luml)ago.  to  render  the  objects 
conductors  of  electricity,  and  the  required  metal  is  deposited 
directly  on  the  articles,  w-ithout  an  intermediate  deposit 
of  copper  or  the  like. — B.  N. 

Mtinh  ,-    Elertroli/tic  deposition  of  •.     F.  C.   Mathers, 

Bloomington,  Ind.     U.S.  Pat.  931.944.  Aug.  24,  1909. 
TiiK  metal,  or  an  alloy  of  the  metal,  is  subjected  as  anode 
to   an   electric   current,   in   a   solution   containing  a   per- 
chlorate  of  the  metal  and  free  percliloric  acid,  the  metal 
contained  in  the  salt  being  deposited  upon  the  cathode. 

— B.  N. 

MetaU  ;    Process  for  the  electro-deposition  of  hy  wet 

processes,   dispensing  tvith  the   preliminary  scouring  of 
the  objects.     A.  Levy.     Second  Addition,  dated  Feb.  20, 
1909.  to  Fr.  Pat.  385.058,  Feb.  25,  1907  (this  J.,  1908, 
818  and  948). 
The  deposition  of  metal  is  stopped,  and  the  bath  is  trans- 
formed into  a  scouring  bath  w  ith  a  soluble  anode,  by  adding 
a  quantity  of  a  cyanide  to  the  materials  employed  as  the 
electrolyte  described  in  the  main  patent. — B.  N. 

Ores   [of   refractory   7netah'\  ;      MelluxL  of   reducing  . 

F.  M.  Beckct,  Niagara  Falls.  N.Y.  U.S.  Pats.  930  027 
and  930,028,  Aug.  3,  1909. 

The  ore  is  sm?lted  in  an  electric  furnace  with  a  reducing 
agent  containing  silicon  and  boron,  wliich  are  present 
in  the  necessary  jiroportions  to  combine  with  the  oxygen 
of  the  ore.  wlieroby  a  metal  or  alloy,  low  in  silicon." and 
boron,  is  nbtained.  Or  the  ore  is  smelted  with  a  boride, 
such  as  calcium  boride,  in  an  electric  furnace,  which  is 
maintained  at  a  temperature  suflicient  to  priiclieally 
eliminate  lioron  from  tlie  reduced  product,  the  slag  being 
subsequently  treated  to  recover  the  boron. — F.  R. 

[Copper]  Ore-1  ;  Procenn  of  treating .     P.  L.  T.  Heroult, 

La  Praz,  France,  Assignor  to  Soc.  Electro  Metallurgique 
Franjais,  Froges,  France.  U.S.  Pat.  930.0GG,  Aug.  10. 
19C0. 

The  sulphide  ore  is  fed  into  an  electric  arc  furnace  and 
gradually  passed  through  a  zone  of   fusion   adjacent  to 


the  arc.  Sufficient  oxygen  or  air  is  simultaneously 
injected  into  the  ore,  above  the  zone  of  fusion,  to  oxidise 
a  largo  part  of  tlie  srjpliur  and  iron  and  leave  only  a 
black  copper  melt,  with  a  slag  consisting  of  iron  and 
gangue. — F.  R. 

Magnesium  ;       Electrolytic    production    of    .     G.    0. 

Seward  and  F.  von  Kiigelgen,  Holcombs  Rock,  Va., 
Assicnois  to  Virginia  Laboratory  Co.,  Now  York.  U.S. 
Pat.  931,092,  Aug.  17,  1909. 

To  a  bath  of  magnesium  chloride,  in  a  state  of  fusion, 
an  alkaline-earth  chloride  is  added  to  increase  its  density, 
so  that  the  clectrolytically  separated  magnesium  miiv 
float  to  the  surface.  Barium  chloride  or  a  mixture  o( 
barium  and  potassium  chlorides  is  suitable  for  the 
purjiose. — .J.  \\.  H. 

Nickel  rind  nickel  alloys  ;    Process  for  obtaining ftmii 

the  natural  niclceliftrous  iron-nmgnrsium  hydrosilicalt^ 
hiown  as  garnierite.     M.  A.  J.  Roux  and  Soe.  l.e  Xicki-l 

■  de  la  Nouvelle-Caledonie.  Fr.  Pat.  399,412,  April  21, 
1908. 

Gahnierite    is    first    reduced    by    fusion    with    calci'i^. 
carbide  in  an  electric  furnace.     The  ))(iwdered  garni' 
may   be  added  to  previously  fust^d  carbide,  or  thi- 
substances,   which  may  be  agglomerated  into  !■; 
are  fused  together.     If  necessary,  silicon,  ferro-- 
boron,  is  added,  so  as  to  prevent  the  formation  <  i 
carbides.     The  melt  obtained,  which  consists  it 

of  nickel,  iron,  etc.,  together  with  metallic  nicki  1    .    ; 

subjected  to  an  oxidising  process  in  the  same  or  in  u 
second  electrical  furnace.  Air  or  oxygen  is  blown  through 
the  melt,  to  which  peroxides  of  manganese,  barium  oi 
calcium  may  also  be  added.  The  process  is  stopped 
when  only  nickel  remains  unoxidised. — A.  ti.  L. 

yielallic   solutions  :      Electrolysis   of ici(A    insol-' ' 

anodes,   and  cathodes  animated  hy  a   morenieut  oi 
placement.     F.    Lacroix.     Fr.    Pat.    400,202.    Feb.    . 

']9I)9. 

Till-;    invention    relates    to    the    electrolysis    of    met.i"' 
.solutions,  particularly  impure  solutions,   poor  in  co]- 
derived    from    ores    containing    iron.     Insoluble    unu. 
preferably  perforated,  arc  employed,  and  are  snrrouii 
by   convenient   cylindrical   cathodes,   the   latter   or   1 
electrodes     being     maintained     in     movement,     hit' 
cuirents   may   thus   be  employed,   yielding  eoheri'ut 
regular  deposit.-^.     The  de()osils  arc  produced  with  sufti' 
rapidity  to  practically  sui)]jrcss  the  solvent  action  of 
iron  salts  on  them,  thus  leaving  these  salts  free  to  ii 
in  the  solution  of  the  metal  contained  in  the  ore.     1.- 
currents  between  different  parts  of  the  cathode  are 
entii-elv  suppressed  by  emploj'ing  concentric  electrodes. 

— B.  N. 

Electrolytic  gahanising  process.     C.  Bianco,  Turin.  Italv. 
Eng.  Pat.   15,031,  July   15.   1908. 

See  Fr.  Pat.  392,317  of  1908  ;   this  J.,  1909,  29.— T.  F.  B. 

Electro-plating  articles  of  electrically  non-conductive  niati 

Process    of    .     A.    Gerbing.    Bodcubach    on    K, 

Bohemia.     Eng.  Pat.  24,139,  Nov.  10,  1908. 

See  Fr.  Pat.  390,154  of  1908  ;  this  J.,  1900.  530.— T.  F.  B. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

Oil-production  in  the  Italian  and  French  Riviera.  J.  M 
Kantschieder.  Chem.  Rev.  Fett-  u.  Hai-z  Ind.,  1 
16,  223—231. 

A  coNsiDEiiAHLE  amount  of  foreign  olive  oil  is  imported 

into   Nice,   the   bulk  coming  from   Italy  and  Tuiiii'. 

a    small    proportion    from    Spain.    Turkey.    Algiers. 

Greece.     The  importations  amoiuited  to  8,204,!KX)  k:. 

in  J!K)7  as  against  11.917.200  kilos,  in  1900.  The  quantities 
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of  olive  oil  exported  to  various  countries  from  Nice  during 
1 906  and  1907  were  as  follows  : — 


Exported  to- 


1906. 


\  istri.THungary 

i.iTDiany 

Kussia    

England 

iSwit:!erland 

jRouniania 

iServia  

IBulearia 


kilos. 

351,000 

748,000 

4,'ia,000 

234,000 

313,000 

70,000 

14,000 

4,600 


1907. 


kilos. 
370.000 
749,000 
624,000 
206,000 
289.000 
123,000 

21.000 
5200 


I  — C.  A.  M. 

Wax  of  the  sugar  cane  and  its  technical  isolation.     A.  Wijn- 
berg.       Dissertation,      Amsterdam,      1909.       Deutsche 
,.    Zuckerind.,  1909,  34,  029—630. 

IIn  the  working-up  of  the  sugar-cane  by  the  ordinary 
llime-defecation  process,  a  considerable  quantity  (1  per 
[cent,  and  more  on  the  weight  of  the  cane)  of  "  mud  "  is 
jobtained,  which  at  the  present  time  has  little  or  no  value. 
■  The  author  has  found  that  this  mud  contains  a  relatively 
large  proportion  (10 — 12  per  cent,  on  the  dry  substance) 
of  the  so-called  "  cane-wax."  The  nature  and  colour  '• 
,of  the  wax  vary  considerably  with  the  variety  and  cultural 
[Conditions  of  the  sugar  cane.  From  5000  kilos,  of  the 
ifresh  mud  produced  in  Java,  there  was  obtained  by 
lextraction  with  benzine,  a  considerable  quantity  of  the 
crude  wax,  which  proved  to  be  a  complex  mixture  of 
(different  substances.  About  70  per  ceut.  of  the  crude 
!wax  consisted  of  fats  (glycerides  of  oleic,  linolio,  palmitic 
'and  stearic  acids),  together  with  hydroxy-acids,  resin- 
(acids,  lecithin,  phytosferol,  and  aromatic  and  colouring 
matters.  The  remaining  30  per  cent,  consisted  of  a  ' 
wax-hke  substance,  apparently  identical  with  that  obtained  , 
by  scraping  the  bark  of  the  sugar-cane.  It  was,  however, 
not  an  individual  substance,  as  stated  by  earlier  workers. 
It  contained  about  45  per  cent,  of  myricyl  alcohol,  about 
35  per  cent,  of  a  non-primaiy,  crj'staUine  alcohol, 
CjjHbjO,  and  also  at  least  one  crystalline  substance, 
ipoorer  in  oxygen,  almost  insoluble  in  hot  alcohol,  and 
of  high  melting  point  (88° — 90°  C).  In  the  sugar  factories 
it  is  the  practice  to  store  the  mud  in  heaps.  Under  these 
conditions,  a  kind  of  fermentation  takes  place,  the  fatty  | 
substances  being  almost  completely  decomposed,  whilst  the  | 
more  resistant  w^ax-Uke  substance  remains  more  or  less  un- 
jaffected.  From  the  "  fermented  "  mud  the  wax  can  be 
isolated  bj'  re-crystallisation  from  petroleum  spirit.  It  is 
best  refined  by  dissoh-ing  in  petroleum  spirit  and  treating 
with  fuller's  earth  or  similar  material.  In  this  way,  a  white 
lor  pale  yellow  wax  is  obtained  which  resembles  carnauba 
jwax  in  its  hardness,  appearance,  and  high  melting  point 
j(82°— 88°  C).  For  the  technical  preparation  of  the  wax, 
jthe  "  fermented  "  mud  is  dried,  first  in  the  sun  and  finally 
by  waste  smoke  gases  or  in  a  HuiUard  furnace,  then  broken 
|up,  and  extracted  with  benzine.  The  residual  mud,  alter 
'extraction,  is  still  available  as  a  manure,  and  mav'  also 
^be  treated  for  the  extraction  of  the  sugar  contained  in  it. 
j(See  also  Fr.  Pat.  397,843;    tliis  J.,  1909,  899.)— A.  S. 

■fCarnauha  wax  ;  Saponification  of .     R.  Berg.     Chem.- 

Zeit.,   1909,  33,  885— 8S7. 

^The  author  points  out  that,  in  determining  the  saponi- 

;fication   value   of  carnauba   and   other   waxes   which  are 

(markedly    resistant    to    saponification,    all    the    methods 

which  have   been   suggested  to  accelerate   and  complete 

the    saponification    introduce    errors    into    the    test.     In 

.employing    sodium    alcoholate    (Kosscl    and    Obermiiller) 

(the    products     of    saponification    are    not    attacked,  but 

saponification  is  not  complete.     Complete  saponification 

arrived  at  by  using  an  alcohol  of  high   boiling  point 

■  -  the  solvent,  as  suggested  by  Einhom  and  later  used  on 

carnauba  wax  by  RadcUffe  (this  J.,  1906,  158).  The  method 

is  open  to  the  serious    objection,  however,  that  during  the 

six  hours'  heating  which  is  nccessarj',  the  alkali  acts  upon 

the  alcohol  in  a  manner  which  is  so  irregular  as  not  to 

be  controllable   by   a   blank   experiment.     Following   the 

lines  of  the  method  suggested  by  Marcusson  for  saponiifying 


montan  wax,  in  which  benzene  is  used  as  the  solvent,  the 
author  works  as  follows,  replacing  the  benzene  by  xylene. 
To  4  grms.  of  wax  dissolved  in  20  c.c.  of  xylene,  50  c.c! 
of  A7,  alcoholic  potash  are  added,  the  acid  value  being 
determined  in  the  usual  way  during  the  addition  of  the 
alkali.  The  flask  is  fitted  with  a  reflux  condenser  and 
heated  for  two  hours  on  a  vigorou.sly  boiling  water-bath, 
which  results  in  complete  saponification  being  effected. 
The  soap  which  is  produced  separates  in  part,  and  to 
dissolve  this.  100  c.c.  or  more  of  alcohol  are  added  until 
a  clear  solution  is  obtained,  when  titration  is  proceeded 
with  in  the  usual  way.  In  the  exceptional  case  of  saponi- 
fication not  being  complete  after  heating  on  the  water- 
bath,  a  few  minutes'  boiling  on  a  wire  gauze  over  a  flame, 
with  or  without  the  further  addition  of  xylene,  as  may  be 
considered  necessary,  is  sufficient  to  complete  the  reaction 

—J.  A. 


Montan  wax  ;  Composition  of  — 
Rev.   Fett-  u.   Harz-Ind., 


— .     K.  Eisenreich.    Chem. 
1909,  16,  211—213. 


The  commercial  sample  of  Schlieraann's  purified  montan 
wax  examined  by  the  author  melted  at  77°  C,  and  gave 
the  following  analytical  values :— Acid  value,  93-02 : 
saponification  value,  94-56 ;  iodine  value.  12-00 ;  acetyl 
acid  value,  93-01  ;  acetyl  value,  11-18,  and  im.saponifiable 
matter,  29-07  per  cent.  Assuming  that  no  other  acid 
was  present,  the  acid  value  corresponded  to  72-66  per 
cent,  of  free  montanic  acid  in  the  wax.  By  repeated 
recrystaUisation  from  petroleum  spirit  and  ethyl  acetate, 
a  pure  white  montanic  acid  (m.  pi.  82-5°  C.)  was  obtained. 
This  was  sejiarated  by  fractional  precipitation  with 
magnesium  acetate  from  an  alcohohc  solution  into  six 
fractions,  the  first  four  of  which  melted  at  83°  C,  the 
fifth  at  82-5°  C,  and  the  residue  at  81 -.5°  C.  Elementary 
analyses  of  the  fractions  and  other  methods  are  said  to 
give  results  agreeing  with  Hell's  formula  for  montanic 
acid,  CjoHssOj.  The  unsaponifiable  matter  had  a  com- 
position corresponding  to  the  formula.  CjoHaeO,  but  no 
alcoholic  hydroxyl  group  coidd  be  identified  in  it  (see 
also  this  J.,  1909,  894).— C.  A.  M. 

Grease    from    sewage    sludge.     Bechhold    and    Voss.     See 
XV1II.S. 


Patents. 

"  Hydrocarbons   with   acid  functions  "    [from   petroleum]  ; 

Use  of  a.s  substitutes  for  fatty  acid.^,  oils,  fats,  and 

soaps.  C.  M.  D.  Bazin.  Fr.  Pat.  399,212,  April  15, 
1908. 

It  is  stated  that  the  "  hydrocarbons  with  acid  functions  " 
obtained  by  treating  petroleum  with  alkali  and  acidifying 
the  resulting  alkaline  tar,  may  be  used  as  substitutes  for 
fatty  acids  for  all  technical  purposes.  Oaim  is  also  made 
for  the  use  of  amides,  esters  and  salts  of  these  acids  for  the 
same  purpose.  The  acids  form  soluble  soaps  with  alkalis, 
and  give  insoluble  salts  with  alkaline-earth  bases  (notably 
alumina).  As  the  latter  do  not  become  soft  below  120°  C. 
they  can  be  advantageously  used  in  the  preparation  of  solid 
fats  for  sizing  textile  fabrics,  etc. — C.  A.  M. 

Fat  ;      Process  of  extracting  from  agricultural  and 

industrial  substances,  and  manufacture  of  the  solvent 
used  in  the  process.  A.  Gu^tan  and  H.  Simonin.  Fr.  Pat. 
400,105,  May  20,  1908. 

Hot  or  cold  neutrahscd  solutions  of  sulphonated  liquid 
fatty  acids  are  used  for  the  extraction  of  fat  both  in 
the  free  state  and  in  the  form  of  calcium  or  aluminium 
soaps,  etc.,  from  industrial  organic  substances,  such  as 
bone,  hides,  etc.  The  solvent  may  be  prepared  by 
treating  10  parts  of  Uquid  fatty  acids  with  I  part  of 
sulphuric  acid  (65°  B.),  agitating  the  mixture  for  4  hours, 
decanting  the  sulphonated  product,  washing  it  with 
salt  water,  and  neutralising  it  at  a  low  temperature  with 
a  solution  of  caustic  soda. — C.  A.  M. 
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Soap  or  other  washing  material;  Manufacture  of  pul- 
verised   .     0.  Linderaann,  London.     From  Gcbriider 

Korting  A.   G.,   Linden,   Oermanv.     Eng.   Pat.   2<>,133, 
Dec.  3,  1908. 

A  DRIER  soap  i>owder  than  that  made  according  to  the 
procosg  descrilicd  in  Eng.  Pat.  2.1,270  of  1907  (this  .1., 
19()8,  34.5)  may  I>e  prepared  by  foreinu  tiie  liquid  soap 
from  a  container  through  a  pulveri.sing  apparatus  and 
mixing  it  with  superheated  steam  or  higlily  heated 
air  or  gas  as  it  escapes  from  the  pulverising  nozzle. 
The  steam  under  a  |)ressure  of  1  or  2  atmospheres  and  at 
a  temperature  of  about  300°  C.  issues  from  a  chamber 
surrounding  the  nozzle. — \V.  P.  S. 

Soap  or  soap  compound  [for  making  enllon  non-inflam- 
mable.] .(.  V.  .J.  HoUingworth,  Ashton-under-Lvnc. 
Eng.  Pat.  717,  Jan.  12,  1909. 

A  SOAP  to  render  cotton  fabrics  non-inllammable  after 
washing   is    prepared    by    mixing   a   dry    powdered    soap 

(say,  180  parts)  with  sodium  silicate  (24  i)arts).  and  adding 
oleic  acid  }>reviously  saponified  or  made  into  a  dr>'  paste 
with  pota.ssiura  carbonate  (8  parts),  glycerin  (7  parts) 
and  sodium  tungstate  (4  parts). — C.  A.  Si. 

Soaps  of  every  kind;    Apparatus  and  process  for  making 

.     L.   "Riviere.     Third   Addition,    dated   Feb.    18, 

1909,  to  Fr.  Pat.  374,179,  .Ian.   12,   1907  (see  this  J., 
1907,  7(i9,  881  ;    1909,  317). 

Cr.Aiii  is  made  for  the  use  of  sodium  bisulphate  (preferably 
that  obtained  as  a  by-product  in  the  manufacture  of 
nitric  acid)  for  the  liberation  of  fatty  acids  from  insoluble 
and  other  soaps.  It  is  stated  that  the  fatty  acids  have 
a  higher  melting  point  and  less  colour  than  those  liberated 
by  a  mineral  acid. — C.  .\.  M. 

Knvihion  and  process  for  producing  the  same.  J.  Stcck- 
hausen,  Crefeld,  Germany.  U.S.  Pat.  931,520.  Aug.  17, 
1909. 

See  Fr.  Pat.  30(i,493  of  IPOS  :  this  J..  1909,  012.— T.  F.  B. 

Decolorisimi  and  purifying  the  fatty  acids  recovered  from 
■<ioapy  waters  from  dyeivork.i,  etc.  Ger.  Pat.  212,708. 
See  V. 

Improving  the  odour  of  vegetable  oils  ;  and  modified  rollon- 
.leedoil.     U.S.  Pats.  929,845  and  930,280.     -S^e  XVI1I.4. 

Iinproring  the  odour  of  lard  substitute.^ ;  and  animaVtat 
product.    U.S.  Pat.s.  929,925  and  929,920.    SceXVIU.4. 


Xm.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(.1.)— PIGMENTS,    PAINTS. 

Patext.s. 

Bed  lead,  and  apparatus  for  its  manufacture.  G.  V.  Barton, 
Runcorn.  Eng.  Pats.  13.458,  .June  24.  1908,  24.242, 
Nov.   11,  1908.  and  20,259,  Dec.  4,   1908. 

Molten  metallic  lead  is  converted  into  lead  oxide  by 
treatment  with  a  l)last  of  air  and  steam  and  continual 
stirring  as  described  in  Eng.  Pat.  4000  of  1902  (this  .1., 
1903,  150).  To  effect  complete  oxidation  of  the  lead, 
the  fumes  from  the  furnace  are  carried  to  a  sufficient 
height  in  a  shaft  of  metal  or  other  conducting  material, 
which  is  ke|)t  at  a  red  heat  by  gas  Hames  or  otherwise. 
The  resulting  lead  oxide  is  free  from  metallic  lead  and  is 
in  such  an  extremely  tine  state  of  division  that  when 
converted  into  red  lead  it  gives  a  jiroduct  of  greater 
brilliancy  than  can  be  obtained  from  ordinary  litharge. 
The  lead  oxide  furnace  may  be  connected  with  a  scries  of 
red-lead  furnaces  by  nuans  of  branches  radiating  from 
the  top  of  the  shaft  and  each  controlled  by  a  valve,  so  that 
each  red-lead  furnace  may  be  fed  in  succession.-^C.  A.  M. 


Coatings  [for  xcood,  metals,  e/c]  ;   Manufacture  of  fireproof 

and  waterproof .     A.  Levy,  Amsterdam.    Eng.  Pat 

15,339,  ,Iuly  20.  1908. 

Magnesite  is  calcined  at  a  temperature  of  from  590'  C.  to 
600°  C,  and  to  100  jiarts  of  the  calcined  product  are  added 
15  to  30  parts  of  dry  magnesium  chloride,  .V)  parts  of 
calcium  carbonate  (powdered  marble,  chalk,  etc..)  and  a 
pigment,  preferably  of  mineral  nature.  'I'jic  ingivdient.s 
are  thoroughly  incorjjorated,  and  are  mixed  with  the 
requisite  quantity  of  water  when  required  for  use  as  a 
fireproof  and  waterj)roof  coating.  If  10  to  20  jiarts  of 
paper  pulp,  or  cellulose,  (ramie  fibre,  etc)  are  added  to 
the  mixtin-c,  a  product  is  obtained,  whicli  is  especially 
suitable  for  decorating  wall  paper,  cartlboard,  and  tin- 
like.— ().  R. 

White  lead  :  Process  for  making .     J.  A.  Erbslow,  Los 

Angeles,  Cal.  U.S.  Pat.  930.057,  Aug.  3,  1909. 
Metallic  lead  in  a  fine  state  of  division  is  made  to  pass 
alternately  from  a  body  of  water  to  an  atmosphere  con- 
taining oxygen  and  carbon  dioxide,  the  corrosion  and 
attrition  of  the  particles  causing  a  scum  of  white  lead  t« 
form  upon  the  surface  of  the  liquid.  This  scum  is  subse- 
quentlv  drawn  off  bv  suction,  or  otherwise,  and  dried. 

— C.  A.  M. 

Ultramarine  ;    Apparatus  for  the  manufacture  of  artificial 

.     J.   Luciani  and  V.   Battesti.     Fr.   Pat.  399,211. 

April  15,  1908. 

The  oxidising  agents  used  in  the  manufacture  of  artificial 
ultramarine  are  placed  in  a  perforated  tub«>.  which 
is  thcu  introduced  into  the  centre  of  the  cyhndcr 
containing  the  substances  to  be  oxidised.  The  oxtl 
liberated  l)y  the  heat  from  the  stove  surrounding 
cyUnder  passes  through  the  holes  and  effects  rapid  j... . 
uniform  oxidation,  so  that  the  formation  of  gray  products 
is  completely  prevented.  The  end  of  the  perforated  tube 
may  also  be  connected  with  a  sui)ply  of  compressed 
oxygen,  which  may  thus  be  made  to  permeate  the  mass 
at  the  required  moment. — C.  A.  M. 

Ultramarine  ;   Process  and  apparatus  for  the  manufadun 

of  artificial .     J.  Luciani.   Fr.  Pat  400,103,  May  19, 

1908. 

The  raw  materials  are  heated  together  in  such  a  way  that 
heat  is  applied  both  at  the  centre  and  the  outside  of  the 
mass,  which  is  subsequently  oxidi.sed  at  the  required 
moment  by  means  of  air  introduced  through  longitudinal 
tubes.  In  the  type  of  apparatus  clainucl,  the  reaction- 
vessel  is  conveniently  constructed  in  the  form  of  con- 
centric cylinders,  and  the  material  is  introduced  into  the 
space  between  the  two  walls.  The  gases  of  the  furnace 
can  thus  jjass  through  the  central  open  s|)ace  as  well  as 
over  the  exterior  of  the  vessel.  The  eiul  of  the  vessel  is 
closed  by  a  partition  ])erforated  «ith  large  openings  for 
the  introduction  of  the  air  tubes  and  with  small  oin-nin^ 
for  the  esca]>e  of  the  gaseous  products,  and  over  this  is 
fixed  a  cover  which  can  be  removed  at  the  nijuiied 
moment  for  the  oxidation. — C.  A.  M. 

Printing   inks  and    oil    paints;     Manufacture    of    . 

F.   G.   .lagenburg.      Fr.   Pat.   399.004,   Feb.    18,   1909. 
Under  Int.  Conv..  Feb.  19,  1908. 

Ax  aqueous  solution  of  a  dycstuff  is  incorporat«l  with 
?\  thickening  agent,  composed  of  tliickening  substances 
(such  as  dry  kaolin  or  hydrated  aluminium  silicate)  and 
an  oil  {e.g.  boiU'd  linseed  oil)  01  resin  or  resinous  solutior, 
or  mixtures  of  these.  Barium  chloriilc  or  an  analogous 
substance  is  then  added,  and  the  resulting  precipitate 
(freed  from  water  if  desired)  incorporated  with  a  siccative. 
The  process  may  be  varied  by  adding  the  thickening  agent 
to  the  j>recipitated  pigment.  Insoluble  dyestuffs  are  first 
made  into  a  j)aste  with  water  and  ground  up  with  the 
thickening  agent  until  the  excess  of  water  sejwrates. 
Similarly,  comnurcial  pigments  in  the  form  of  a  slighUv 
soluble  paste  an'  heated  with  water  to  the  boiling  point, 
and  the  thickening  agent  added  to  the  liquid  after  coolirii; 
after  which  the  process  is  continued  as  described  above. 

— C.  A.  M. 
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'.Pigments  ;    Metliod  of  increasing  the  technical  effect  of  the 

means  used  to   render  opaque,   and  of  increasing 

the  effect  of  filling  mnierinh  for  inflammable  substances. 
G.  Galy.  Fr.  Pat.  400,285,  March  4,  1909. 
The  wood  flour  or  cork  dust,  etc.,  used  for  the  purpo-'ses 
mentioned,  is  thoroughly  incorporated  by  means  of  miUing, 
etc..  into  a  homogeneous  mass,  which  may  then  be 
subjected  to  further  treatment.  Thus  after  the  addition 
of  fusible  material  (sulphur,  celluloid)  at  a  temperature 
lower  than  the  ignition  point  of  the  wood,  cork,  etc..  the 
mixture  may  be  melted,  cooled,  reduced  to  fragments, 
and,  if  desired,  again  finely  ground. — C.  A.  M. 

Lead  salts  or  oxides  [red  lead] ;   Process  and  apparatus  for 

making .     G.  V.  Barton.   Fr.  Pat.  400.270,  March  1, 

1909. 

See  Eng.   Pat.    1.3,458  of   1908  ;    preceding.— T.  F.  B. 


Azo  dytstuff  for  manufacture  of  lakes. 
See  IV. 


Fr.  Pat.  399,132. 


(B.)— RESINS,    VARNISHES. 

PurmC'-fe    varnish    [sap    of    Melanorrhosa     Usitata] ;     A 

chetnical  investigation  of  the  constituents  of .      P.  Sing. 

Indian  Forest  Records,  1909,  1,  [IV.],  287—308. 

BtJRMESE  varnish  is  obtained  from  a  deciduous  tree, 
Melanorrhoea  Usitata  (Burmese,  thitsi),  occurring  abun- 
dantly in  Burma  and  Siam.  The  tree  is  closely  allied  to 
the  Japanese  lacquer  tree,  Rhus  vernicifera  (Japanese. 
V rushi-noki),  and  belongs  to  the  same  nat\iral  order. 
Anacardiacece.  The  sap  is  obtained  by  making  a  V-shaped 
incision  in  the  stem  and  placing  a  bamboo  cup  to  receive 
it.  After  10  days,  the  How  of  sap  being  very  slow,  the  cu]i 
1-  emptied.  The  crude  varnish  obtained  is  purified  by 
-training  through  coarse  cotton  cloth.  Burmese  varnish 
^ets  hard  only  in  a  cool  moist  atmosphere  ;  it  will  not  set 
by  the  action  of  heat,  sunlight,  or  a  dry  atmosphere. 
It  is  a  thick  greyish  fluid  which  on  exposure  to  the  air 

■  becomes  first  brown  and  finally  jet  black.  The  sp.  gr. 
at  20"  C.  of  a  jJure  sample  was  I'OOK)  (sp.  gr.  of  piur 
Japanese  lacquer  at  20' C.  =  rO020).  The  method  of 
chemical  investigation  was  based  on  that  used  by  Ishimatsu 
and  also  by  Yoshida.  when  examining  Japanese  lacquer. 
A  resinous  extract  (A)  was  made  by  treating  the  strained 
varnish  with  hot  alcohol,  and  dried  at  10.5°  C.  The  residue 
was  treated  with  dry  ether  and  the  extract  dried  and 
treated  with  hot  alcohol,  when  a  small  quantity  of  fatty 
matter  was  obtained  as  residue,  together  with  a  further 
small  quantity  of  resinous  extract  which  was  added  to 
(A).  The  main  residue  was  treated  with  water  and  the 
-nlution  obtained  diluted  with  more  water  and  boiled, 
when  a  brownish  precipitate  (indicating  albuminous 
matter)  separated  out  and  was  filtered  off.  The  filtrate 
containing  the  gummy  constituents  (B)  was  evaporated 
and  dried  until  its  weight  was  constant.  The  residue  (C) 
which  was  insoluble  in  both  hot  alcohol  and  boiling  water 

,  was  dried  at  100°  C. 

I      Examination  of  the  constituents  A,   B.  and  C  showed 

;  that    the    principal    constituent    of    Burmese    varnish    is 

II  urushic    acid    (CuH,sOj),   ai\d    that   this   and    the   other 
chief  constituents  are  identical   with   those  of   Japanese 
'  lacquer. 


Comparative  analyses. 

Burmese 

vamLsh. 

Japanese  lacquer. 

A.  Alcoholic     extract 

(urushic  acid) 

11.  Gummy  matter   

I. 

86-24 
3-08 
nil. 

1-71 

8-97 

11. 

83-24 

3-52 

•53 

2-14 

10-57 

I. 

85-15 
3-15 

? 

2-28 
9-42 

II. 

80-00 
4-fi9 

9 

<'.   Residue     or     diastatic 

matter   

Moisture      and      other 
vol.itile  matter 

3-31 
12-01) 

100-00 

100-00 

100-00 

100-00 

The  principles  and  conditions  of  use  of  Burmese  and 
Japanese  varnishes  being  the  same,  the  author  makes  a 
number  of  suggestions  for  improving  the  Burmese  lacquer 


industry.  Since  rust  attacks  urushic  acid,  iron  tools  and 
vessels  should  be  avoided  or  kept  scrupulously^  clean. 
In  collecting  the  sap,  care  should  be  taken  to  exclude  dust. 
From  Japanese  practice  it  is  known  that  the  sap  from  the 
lower  parts  of  a  tree  is  the  finest,  and  it  would  be  better 
to  collect  it  and  use  it  separately  for  finishing  coats.  An 
inferior  varnish  can  also  be  obtained  from  the  Ijranchcs 
of  a  felled  tree  by  placing  them  partly  in  hot  water  and 
making  incisions  in  their  upper  third  parts  which  are  out 
of  the  water.  The  juice  before  storing  should  be  thoroughly 
stirred  in  shallow  pans,  to  get  rid  of  any  volatile  poisonous 
matter  and  to  produce  greater  homogeneity.  The  air  of 
the  drying  cellar  should  be  kept  moist  by  means  of  wet 
cloths.  Sesame  oil  which  is  often  added  to  Burmese 
varnish  should  be  avoided  and  linseed  oil  used  in  its  place. 
With  a  natural  varnish  as  fine  as  that  of  Japan,  there 
seems  no  reason  why  the  lacquer  industry  of  Burma 
should  not  develop  to  a  degree  like  that  of  Japan.  (See 
this  J.,  1889,  906  ;    1894,  1071).— J.  W.  H. 

Turpentine    and    rosin    in   the    United   States.     Board    cf 

Trade  J„  Sept.  9,  1909.  [T.R.] 
A  REPORT  on  the  timber  supply  of  the  United  States,  issued 
by  the  Department  of  Agriculture,  states  that  the  pro- 
duction of  naval  stores  in  1908  included  more  than  36 
miUion  gallons  of  turpentine  and  more  than  four  million 
barrels  of  rosin,  of  which  Florida  and  (Jeorgia  supplied 
two-thirds.  About  one-half  of  the  product  is  exported. 
While  the  production  of  naval  stores  does  not  necessarily 
destroy  the  forests,  the  methods  so  far  used,  coupled  with 
subsequent  fires  and  wind  storms,  have  resulted  in  the 
destruction  of  a  great  deal  of  saw  timber. 

Patents. 

Wood  ;  Method  of  treating during  distillation.     H.  W. 

Doughty,  Amherst,  Mass.,  Assignor  to  F.  E.  Waters, 
Baltimore,  Md.  U.S.  Pat.  930,274,  Aug.  3,  1909. 
The  wood  is  pulped  and  the  cellulose  is  hydrolysed  by 
adding  sulphuric  acid  to  the  retort  during  the  heating  to 
drive  off  the  volatile  oils.  The  acid  solution  is  separated  and 
the  solid  residue  is  treated  with  sodium  hydroxide  solution. 
The  alkaline  liquor  obtained  is  filtered  off  and  mixed  with 
the  acid  solution  obtained  before,  whereby  the  resinous 
acids  are  precipitated.  The  clear  liquor  is  withdrawn  and 
fermented,  the  alcohol  produced  being  afterwards  distilled 
off.— W.  H.  C. 

Turpentine  oil;    Process  for  the  manufacture  of  si/nthetic 

.     A.  Poulvereh     Fr.  Pat.  400.180,  May  23,  1908. 

Rosn;  oil  is  introduced  gradually  into  a  closed  horizontal 
narrow  tubular  retort,  charged  with  soda-lime  and  heated 
to  about  400°  C.  After  about  5 — 0  minutes,  the  retort  is 
connected  to  a  condenser  and  the  products  condensed. 
The  distillate  thus  obtained  is  washed  with  concentrated 
sulphuric  acid,  then  with  caustic  alkali,  and  afterwards 
with  water.  It  is  next  treated  with  0-5  per  cent,  of  caustic 
soda  lye  or  3 — 5  per  cent,  of  lime  water,  and  distilled  with 
steam.  The  product  thus  obtained  is  said  to  possess  the 
same  chemical  and  physical  properties  as  natural  turpentine 
oil.— A.  S. 

Dipping    varnishes    possessing    covering    power ;     Process 

for   the    preparation   of  .     H.    Zwick.       Ger.    Pat. 

211,573,  May  26,  1907.     Addition  to  Ger  Pat.  211.520, 
Feb.  10,  1907. 

Instead  of  the  nitrocellulose  used  according  to  the  main 
patent  (see  this  J.,  1909,  843),  the  cellulose  esters  of 
aliphatic  acids,  alone  or  mixed  with  nitrocellulose,  are 
employed. — A.  S. 

(C.)— INDIA-RUBBER,    &c. 

Rubber  from  Southern  India.     Bull.  Imp.   Inst.,   1909,  7, 
163—166, 

Five  samples  of  rubber  prepared  from  Ceara,  Castilloa. 
and  Para  trees  growing  in  the  (iovemment  Experimental 
Gardens  at  Kullar  aud  Burhar  in  the  Nilgiri  Hills,  were 
examined.     The    results    of    the    chemical    examination. 
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and  the  commercial  values  (fine  hard  Para  ut  5s.  Id. 
per  lb.  and  plantation  Para  biscuits  at  53.  3d. — 5s.  9d. 
per  lb. )  are  shown  in  the  following  table  : — 


1, 

II. 

in. 

IV. 

V. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

^loisture 

2-S 

1-5 

0-2 

0-8 

0-4 

Caoutchouc  

SO-2 

62-7 

86-1 

92-0 

91-5 

Resin   

6-2 

32-0 

12-8 

2-6 

3-B 

Protein  

9-5 

0-9 

0-5 

3-0 

3-7 

Ash 

1-3 

2-29 

0-4 

1-6 

0-5 

Value,  per  lb. . . 

5s.  6d. 

3s.  2d.— 

39.  6d.— 

58.— 

5s.  4d.— 

Ss.  4d. 

3s.  8d. 

5s.  2d. 

5s.  5d. 

Sample  I.  was  Ceara  rubber  in  the  form  of  six  biscuits 
of  pale  amber-coloured  rubber  of  vciv  good  ijuality ; 
it  contained  7G'5  jier  cent,  of  "  soluble  "  and  G  per  cent, 
of  "  insoluble  "  caoutchouc,  reckoned  on  the  dry  rubber. 
No.  II.  was  a  rough  sheet  of  dark  brown  Castilloa  rubber 
of  inferior  quality.  Xo.  III.  consisted  of  rough  slieets 
of  Castilloa  rubber,  varying  in  colour  from  light  to  dark 
brown.  No.  IV.  consisted  of  biscuits  of  dark  brown 
Para  {Hevea  brasilicnsis)  rubber,  rather  deficient  in 
strength;  it  contained  888  per  cent,  of  "soluble  ' 
and  4  per  cent,  of  "  insoluble  "  caoutchouc,  reckoned  on 
the  dry  rubber.  No.  V.  consisted  of  two  biscuits  and 
three  strips  of  Para  rubber,  rather  uneven  in  colour, 
and  of  fair  strength  ;  it  contained  90  per  cent,  of  "  soluble  " 
and  1-9  per  cent,  of  "  insoluble  "  caoutchouc,  recl;oned 
on  the  dry  rubber. — A.  S. 

Rubber  ;    Direct  determination  of «'«  soft-rubber  goods. 

S.  Axelrod.  Chem.-Zeit.,  1909,  33,  895. 
In  replying  to  criticisms  passed  by  Hinrichsen  and  others 
(this  .J."  1909,  843)  upon  his  method  for  tlic  direct  deter- 
mination of  rubber  in  samples  of  hot-vulcanised  rubber 
(this  J.,  1907,  1058),  the  author  points  out  that  his  process 
was  not  de.«igned  to  meet  the  case  of  hard  rubber.  Hence 
the  error  introduced  by  using  the  same  factor.  314.  for 
all  cases  can  ordy  be  a  small  one,  since  the  vulcanisation- 
coefficient  of  soft-rubber  generally  lies  between  2-3  and 
3  per  cent.,  and,  in  an  extreme  case,  if  the  coefficient 
were  4-4  per  cent.,  the  error  due  to  this  cause  would  only 
be  1-5  per  cent.  It  is  claimed  that  methods  involving 
the  use  of  a  dried,  weighed  filter  are  quite  usual  in 
analytical  practice,  and  easily  canied  out.  Hydro- 
bromic  acid  is  not  split  off  from  the  bromide  if  the  drying 
be  conducted  at  temperatures  not  exceeding  tiO'  C. 
With  the  exception  of  the  silicates  the  mineral  matter  in 
a  vulcanised  rubber  sample  is  converted  into  bromides 
of  the  respective  metals  by  the  action  of  the  bromine 
solution  used,  and  the  bromides  are  soluble  in  alcohol. 
Hence  it  is  quite  allowable  to  estimate  the  weight  of  actual 
vulcanised  rubber  bromide  present  in  the  ])recipltate 
from  the  l)romine  treatment,  by  subtracting  from  the 
total  weight  of  the  precipitate  the  weight  of  its  asli. 
An  exception  occurs  in  the  presence  of  lead,  lead  bromide 
not  being  soluble  in  the  washing  liquid.  The  appropriate 
treatment  in  this  ease  is  to  moisten  the  bromide  precipi- 
tate with  sul])huric  acid  and  a  few  drops  of  nitric  acid, 
subsequently  driving  off  the  excess  of  acids  and  igniting. 
The  error  introduced  liy  deducting  tlie  weiglit  of  lead 
sulphate  thus  obtained  from  the  weight  of  the  crude 
bromide  is  very  small,  seeing  that  litharge  is  rarely 
present  in  amounts  exceeding  15  \>eT  cent,  in  rubber 
mixings.  The  error  may,  of  course,  be  avoided  altogetlier 
by  estimating  the  lead  oxide  present.  The  author  con- 
tends that  the  analytical  error  in  the  case  of  a  mixing 
containing  a  maximum  percentage  of  litharge,  and  having 
a  vulcanisation  coefficient  as  high  as  4-5  per  cent.,  is, 
by  his  method,  as  low  as  3-48  per  cent. — E.  W.  L. 

Rubber  goods  ;  Analysis  of .     F.  Frank  and  E.  Marck- 

wald.  Gummi-Zeit.,  1909,  23,  1522—1524. 
Axklrod's  tetrabromidc  method  (this  J..,  1907.  1058) 
for  the  determination  of  rubber  in  rubber  goods  is  subject, 
in  certain  eases,  to  errors  as  great  as  10  yter  cent.  Tliis 
is  not  due,  however,  as  stated  by  Hinrichsen  (this  J., 
1909,  843)  to  the  presence  of  mineral  matter,   but,  as 


pointed  out  by  Harries  and  Rimpel  (this  J.,  1909,  946), 
to  the  fact  that  a  portion  of  the  rubber,  as  bromine 
derivative,  ])asses  into  solution  in  the  mixed  solvents 
employed.  The  authors  criticise  the  method  proposed 
by  Hinrichsen  {loc.  cil.)  for  the  determination  of  nuneral 
matters.  Employing  tliree  very  diffeix-ut,  tyi)ical  mixings, 
they  find  that,  working  according  to  Hinrichsen's  directions, 
the  following  difliculties  are  encountered: — (1),  the 
organic  matter  is  not  comi)letcly  dis,solveil.  and  some 
is  held  back  on  the  filter  witli  the  mineral  matter;  (2), 
certain  mineral  constituents  are  ]iartially  or  completelv 
decomposed  at  the  high  temperatures  employed,  magnesium 
carbonate  losing  combined  water  and  carljon  dioxide, 
and  golden  sulphide  ([x^ntasulphide)  of  antimony  being 
convertetl  into  trisulphide  by  loss  of  sulphur ;  (3),  the 
solution  of  th<'  vulcanised  rubber  in  jietroleum.  when 
diluted  with  benzol,  is  exceedingly  slow  in  cliirifying 
by  settling,  and  it  is  very  difficult,  sometinu's  impossible, 
to  obtain  a  clear  filtrate.  By  modifying  the  method  in 
some  of  its  details,  the  authors  find  it  is  iK>ssible  to  make 
it  usefid  in  cases  where  the  method  of  dissolving  in  xylol 
in  an  autoclave  (see  this  J.,  1908,  989)  is  not  availaW. 
They  proceed  as  follows  : — 

The  finely  cut-u))  rubber  sample  is  heated  with  heavy 
petroleum  (b.  pt.  230° — 260=0,  or  with  paraffin  oil 
of  sp.  gr.  0-8(),  for  from  15  to  00  minutes.  The  solution  is 
allowed  to  cool,  and  is  then  diluted  with  petroleum 
ether  or  light  benzine,  but  not  with  benzol.  Such  <liluted 
solutions  are  found  to  clarify  in  from  two  to  ten  iiours. 
Tlie  solution  is  tlien  filtered  and  tlie  residue  on  the  filter 
washed  with  the  solvent  used  for  dilution,  dried,  and 
weighed.  The  flask  in  which  the  solution  was  effected 
is  also  washed,  dried,  and  weighed,  to  allow  for  any  mineral 
matter  not  transferred  to  the  filter.  If  antimony  be 
present,  the  residue  is  washed  first  with  ammonium 
sulphide,  and  the  antimony  estimated  by  difference, 
then  with  hot.  dilute  hydrochloric  acid  to  remove  all 
acid-soluble  minerals,  whicharc  also  estimated  by  difference. 
The  final  residue  is  ignited,  and  weighed  again ;  the 
difference  in  weight  obtained  represents  carbon  black 
and  organic  matter  not  otherwise  accounted  for. — E.  W.  L. 

Rubber  crop  of  the  Amazon  Vallry.     Board  of  Trade  J., 
Sept.  2,  1909.     [t.R.J 

The  following  are  the  statistics  of  the  rubber  crops  in 
the  Amazon  Valley  for  the  seasons  1907-8  and  1908-9:— 1 


1  il07-8. 

1908-^. 

Rubber. 

Caucho. 

1 

Rubber. ;  Cancho. 

IsLinds 

It.iituba  and  Lower  -Amazon 
Toc.intins,  Xingu,  and  Jnr.v 

metric 
tons. 
8.346 
1,!09 

867 

1.043 

3.467 

13.336 

1.540 

metric 
tons. 

126 
679 
227 
132 
660 
4.154 
964 

metric 
tons. 

8.944 
1.542 

1.045 

1.034 

3.531 

13.031 

935 

metric 
tons. 

275 

n» 
as 

Juruil  

Punis  

Manaos  and  Itacoatiara  . . 
Iquitos 

168 

817 

4.204 

1,327 

Total    

29,708 

6.942 

30,0«2 

8,008 

Grand  total,  rubber  and 
caucho 

36,650 

38,070 

Rubber   cultirnlion    in    the    Malay    Peninsula.     Board  of 
Trade  ,1.,  Sept.  9,  1909.     (T.R.] 

The  progress  of  rubber  cultivation  in  the  Malay  Peninsula 
continues  to  be  rapid  and  successful.  At  the  end  of 
1908  there  were  37,440.020  trees,  as  compared  with , 
27,558,440  a  year  before ;  tJO.liSli  acres  were  plantetl 
during  1908,  an  increase  of  over  33  per  cent,  on  the 
previous  year,  giving  a  total  of  241,138  acres  of  rubl)er 
on  the  31st  Decemoer  for  the  whole  Peninsula.  The 
output  of  dry  rubber  increased  in  1908  by  51!  iht  cent. ; 
3,539,922  lb.",  or  1.580  tons,  being  produced  aa  against 
2,278,870  lb.,  or  1,017  tons,  in  1907.  This  was  sold  »t 
an  average  price  of  about  4s.  per  lb. 
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The  following  figures  show  the  amount  of  cultivated 
il>ber  exported  from  the  Federated  Malay  States  during 
I  ■  first  si.x  months  of  the  years  1908  and  1909  : — 


— 

Januarv — June, 
1908. 

January — June, 
1909. 

.  rak  

l;in2or 

t-LTi  Sembilan    

lb. 

189.633 

866,567 

325.958 

nil 

lb. 
364.890 
1,657,104 
441.247 

nil 

1,382,158 

2.463,241 

I  If  the  rubber  e.xported  from  Selangor  during  the  first 
>.  months  of  1909,  2.5,030  lb.  were  produced  in  Perak 
m1   177,522  lb.   in  Negri  Scmbilan. 

Patents.  j 

!ithier-like   gum   from   its   vegetable   sources ;    Process    oj 

xlradinq .      F.  H.  Hunicke,  Roselle,  N.J.,  Assignor 

.  Continental   Rubber  Co..   New  Jersey.      U.S.   Pats. 
i:!l,120  and  931,121,  Aug.  17,  1909. 

The  vegetable  matter  is  mechanically  divided, 
niiucrsed  in  fresh  water  until  the  woody  fibre  sinks,  and 
'he  floating  gum  and  bark  removed  and  immersed  in  a 
resh  quantity  of  water  until  the  bark  sinks.  The  gum  is 
lull  removed  and  consolidated.  (2).  The  vegetable  matter 
-  softened  by  the  action  of  steam,  then  mechanically 
linded,  and  immersed  in  water  and  subjected  to  the  action 
if  a  series  of  hard-surfaced  bodies  moving  independently 
n  the  water.  The  disintegrated  material  is  left  in  the 
vater  until  the  heavier  impurities  settle,  whereupon  the 
loating  gum  is  removed,  subjected  to  the  action  of 
.superheated  steam  under  pressure,  then  compressed,  and 
inally  kneaded  in  presence  of  water  in  motion. — A.  S. 

I'l'fins  and  gums  ;   llatinfacture  of  suhstitutes  for hy 

llie  condensation  of  aldehydes  and  phenols.  L.  Helm. 
First  Addition,  dated  April  13.  1908,  to  Fr.  Pat.  392,395, 
Sept.  23,  1907.  (See  Eng.  Pat.  25,216,  Nov.  13.  1907  ; 
this  J.,   1908,  412.) 

, 'L.\IM  is  made  for  the  use  of  the  salt  of  an  amine  (aniline 
iiydrocliloride  or  other  aniline  salt)  as  the  condensing  agent, 
|ind  for  the  use  of  an  acid  to  accelerate  the  process  and  to 
iKtain  a  hard  "  resin." — C.  A.  M. 

i'ara  rubber;    Manufacture  of  artificial  .     J.   Blum 

and  W.  A.  Carpentft.     Fr.  Pat.  399,345,  Jan.  5,  1909. 

.V  VEGET.4BLE  substance,  such  as  peat,  is  subjected  to 
ifemientation  and  simultaneously  or  subsequently  treated 
!\vith  a  reducing  agent,  so  as  to  obtain  a  glutinous  mass 

onsisting  of  a  hydrocarbon  of  the  formula.  (CsH,),.    For 

tliis  purpose  the  peat  may  be  mixed  with  water  and 
■treated  with  the  enzyme  present  in  imperfectly  formed 
jcaoutchouc  or  with  an  enzyme  that  will  produce  alcohols 
lof  a  series  higher  than  the  olcfinc  series,  the  fermentation 
jbeing  carried  out  at  a  temperature  of  about  60°  C.  (not 
(exceeding  71°  C).  The  glutinous  mass  of  hydrocarbon  is 
jnext  heated  with  water  in  which  is  suspended  a  nitro- 
jgenous  substance  (preferably  the  red  substance  resembling 
rseed  contained  in  red  Upper  Congo  rubber),  and  to  which 

mineral  salts  have  been  added,  after  which  the  mixture  is 
'cooled,  and  the  layer  of  synthetical  Para  rubber  removed 
jfrom    the    surface,    and  purified    by  treatment    with    an 

alcohoHc   liquid. — C.  A.  M. 

Caoutchouc  ;    Process  for  obtaining  pure  .     F.  Boegel 

j        and  A.  Kiander.     Fr.  Pat.  399,459.  Feb.  13,  1909. 

IThe  crude  material  (e.g.,  inferior  qualities  of  iiibber)  is 
Ifrced  fiom  impurities  by  successive  treatment  with  an 
alkaline  solution,  with  a  "  hydrated  compound  of  cldorine," 
and  with  acetone  or  formaldehyde.^C.  A.  II. 

Goods  of  rubber,  ebonite,  or  vulcanite  ;    Method  of  manu- 

facturing  .     0.   C.   Immisch.  Finchley.     L'.S.   Pat. 

931,310,  Aug.  17,  1909. 

See  Eng.  Pat.  3659  of  1908  ;    this  J.,  1909,  374.— T.  F.  B. 
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Tannin;  Determination  of by  electrolytic  means.     M. 

Corridi.     Collegium,  1909,  281—283. 

ExPEKDiEXTS  are  recorded  with  the  method  of  tannin 
estimation  proposed  by  Jletzges  (this  J.,  1908,  458),  in 
which  an  electric  current  is  passed  through  the  tannin 
infusion  and  the  tannin  thereby  precipitated,  the  non- 
tannins  being  then  determined  by  the  evaporation  of  50  c.c. 
of  the  filtrate.  The  author  found  that  the  results  obtained 
by  this  method  do  not  agree  with  those  by  the  hide  powder 
method  on  account  of  the  precipitation  by  the  electric 
current  of  gums  and  other  non-tanning  substances.  He 
also  experienced  difficulties  in  carrying  out  exactly  the 
precise  method  proposed  by  Metzges,  especially  in  obtaining 
complete  precipitation  of  the  tannin  in  the  time  specified 
and  also  in  filtering  ofi  the  preciijitate.  Continuous  and 
alternating  currents,  moreover,  were  found  to  yield 
different  results. — H.  G.  B. 


W.  Lange.     Arbb. 
144—157.       Chem. 


.Sulphurous  acid  in  commercial  gelatin. 
Kais.  Gesundh.-Amt,      1909,    32 
Zentr.,  1909,  2,  738—739. 

Of  32  samples  of  gelatin  examined,  22  contained  quantities 
of  up  to  0-125  per  cent.,  and  10  contained  more  than  that 
quantity  of  sulphurous  acid  ;  the  five  liighcst  values  found 
were  0-216,  0-219,  0-247,  0-371,  and  0-467  per  cent.  For 
the  determination  of  the  sulphurous  acid.  10 — 20  grms.  of 
the  gelatin  are  swollen  in  500  c.c.  of  water  for  15  mins., 
then  warmed  until  dissolved,  and  after  addition  of  2 — 3 
grms.  of  tannin  to  prevent  foaming,  distilled  with  20  c.c. 
of  phosphoric  acid  of  sp.  gr.  1-15,  in  a  slow  current  of 
carbon  dioxide  ;  a  current  of  carbon  dioxide  is  also  passed 
through  the  apparatus  before  distillation  in  order  to  dis- 
place the  air.  From  200  to  250  c.c.  of  the  solution  are 
distilled,  and  the  vapours  are  collected  in  a  solution  of 
iodine  in  potassium  iodide  ;  after  filtering,  the  sulphuric 
acid  produced  by  the  oxidation  of  the  sulphurous  acid 
in  the  distillate  is  determined  as  barium  sulphate.  A  small 
quantity  of  sulphur  trioxide  is  produced  in  the  distillation, 
which  is  not  derived  from  the  sulphurous  acid,  and  this 
must  be  taken  into  consideration. 

Dry  gelatin  is  capable  of  absorbing  10-1  parts  by  volume 
of  sulphur  dioxide  ;  swollen  gelatin  contains  much  less 
sulphurous  acid  than  does  dry  gelatin  after  treatment 
with  sul])hur  dioxide.  The  treated  gelatin  does  not  evolve 
sulphur  dioxide  when  exposed  to  air  saturated  with  aqueous 
vapour  at  the  ordinary  temperature,  nor  does  any  oxida- 
tion to  sulphuric  acid  take  place.  The  amount  of  sulphur 
dioxide  is  considerably  diminished  by  steeping  the  gelatin 
in  water,  and  still  more,  if  the  gelatin  be  immersed  in  1 
per  cent,  hydrochloric  acid  for  half  an  hour  before  steeping 
in  water.  The  sulphur  dioxide  appears  to  be  present  in 
the  gelatin  in  the  free  state,  since  on  treatment  with  iodine 
solution,  oxidation  to  sulphuric  acid  proceeds  continuotisly 
to  the  end,  and  not  in  stages  as  in  the  case  of  complex 
compounds  such  as  acetaldehyde-  and  dextrose-sulphurous 
acid  (see  this  J.,  1904,  832).— A.  S. 

Patents. 

Waterproof  leatherboard,  and  process  of  preparing  the 
same.  E.  S.  Buffum.  Newton,  and  W.  W.  Carter, 
Needham.  JIass.,  U.S.A.  Eng.  Pat.  9383  of  1909  ;  date 
of  Application.  Dec.  28,  1908.  Under  Int.  Conv., 
Jan.  2,  1908.     Addition  to  Eng.  Pat.  28,219  of  1908. 

A  PTTLP  is  prepared  containing  fibres  of  tanned  leather, 
with  or  without  fibres  of  other  materials.  The  chromic 
and  tannic  acids  present  are  neutralised  by  the  audition  of 
caustic  soda,  sodium  carbonate,  etc.,  and  casein,  albumin, 
or  gluten  (5— 10  per  cent.)  is  then  added.  After  incorpora- 
tion of  the  above  mixture  in  the  beater  for  about  an  hour, 
a  precipitant,  such  as  alum  or  aluminium  sulphate  (8 — 13 
per  cent.)  is  added,  and  the  beater  run  for  a  further  period 
of  about  one  hour.  Should  a  black  material  be  required, 
a  soluble  sulphide  is  added.— G.  W.  McD. 
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Tannage  of  ungrained  hides  [sole  leather]  ;  Method  of . 

Soc.   Anon.  dps.   Mat.  Tannantcs  ct  Ck)lorantcs.     First 

Addition,    dated    .May    2(1.    190S,    to   Fr.    Pat.    39ti,025, 

Jan.  13,  1908  (tliis  j'.,  1909,  804). 

The  hides  are  swollen  in  a  formaldeliyde  bath,  tanned  with 

tanning  extract  in  a  drnm,  and  after  drying  more  or  less 

completely,  given  a  second  tannage  in  another  drum. 

— A.  S. 

Hides  and  skins  ;   Means  for  tanning  and  depilating . 

C.  J.  Glasel,  Boston.    U.S.  Pat.  931,858,  Aug.  24,  1909. 
See  Fr.  Pat.  362,003  of  1900  ;  this  J.,  1900,  770.— T.  F.  B. 

Organic  colloids  ;  Process  of  liquefyiuij .     C.  K.  Mills, 

London.  From  The  Arabol  Jlaniifaetnring  Co..  New 
York.     Eng.   Pat.   17.887,  Aug.  25,   1908. 

See  Fr.  Pat.  394,173  of  1908  ;  this  J.,  1909,  211.— T.  F.  B. 

Melting   bitumen,   pitch,    glue,    etc.       Eng.    Pat.    11,557, 
See  III. 

Separating  lii/uids  of  different  specific  gravity,  especially 
fat  and  glue  solution.     Ger.  Pat.  212,t)43.     See  I. 


XV.— MANURES,    &C. 

Patent. 

Superphosphate  reaction  chambers  ;    Process  and  apparatus 

for  emptying  .     K.    .1.    Beskow   and   M.    Ekedahl. 

Fr.  Pat.  399,907,  Feb.  25,  1909. 
When  the  reaction  is  complete,  tlie  superphosphate  is 
discharged  by  means  of  a  series  of  scr.'i])ers  or  scoops, 
mounted  on  a  vertical  drum  or  other  suitable  device, 
which  i.s  rot.itcd  and  capable  of  l)eiue  moved  as  desired 
inside  the  chanibcr.  The  scoops  attack  the  heap  of 
superphosphate  on  the  side,  and  carry  the  portions 
detached  to  the  bottom  of  the  chamber,  where  they  are 
discharged  through  a  suitable  outlet. — A.  S. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Bed,  juice  ;     Occurrence  of  optically-active,  non-sugar  sub- 
stances   in    .     .7.    Wcisberg.     Bull.    Assoc.    Cliim. 

Sucr.  et  Dist.,  1909,  27.  77—83. 
The  author  maintains  his  conclusion  that  the  diminution 
in  the  polarisiition  of  beet  juice  after  treatment  by  Jierles' 
metliod  (this  ,1.,  1908.  llliS;  1909,  32)  is  not  due  to  the 
precipitation  or  destruction  by  the  lime  of  optically- 
active  non-sugar  substances,  or  to  the  influence  of  the 
large  anuiunt  of  ba.sic  lead  acetate  used  (as  maintained 
by  Herzfeld  and  by  ISlau),  but,  in  the  main,  at  all  events, 
to  the  precipitation  of  sugar  as  sucrate.  This  is  brought 
aliout  l>y  the  addition  of  tlie  dry  bme  to  the  hnl  juice 
and  subsequent  heating  of  the  liquid  to  the  boiling 
point.  The  simultaneous  addition  of  a  large  amount  of 
normal  lead  acetate  (forming  with  part  of  the  lime  a 
corresponding  fpiantity  of  basic  lead  acetate)  may  also 
have  an  influence  on  the  final  polarisation,  b\it  does 
not  i)revent  the  ])reeipitation  of  sugar  as  sucrate.  E.xperi- 
ments  described  show  that  when  the  "  calco-carb<mic  " 
purification  of  .sound  juice  is  jirojierly  carried  out  there 
is  little  or  no  diminution  in  the  )iolarimetric  readings. 
In  the  author's  opinion  the  new  methml  of  Heiles  is 
unsuitable  for  the  determination  of  sugar  in  beet-juice 
or  diffu.sion  juice. — C.  A.  M. 

Wax  of  the  sugar  cane.     \Vijnberg.     See  XII. 

Determining  total  .lulphur  in  animal  charcoal.     Selvatici. 
-Sec  XXIII.  Inorg.  Quant. 

Determining   mineral   constituents    in    planl.i   fsugar   heels, 
etc.].     Pellet.     Sec  XX III.     Organic  Q\iant. 


Patents. 

Milh  sugar  ;    Process  of  producing .     A.  A.  Pvmhai 

Bainbridge,  X'.Y.,  .Assignor  to  Casein  Co.  of    .\uierii 
New  Jersey.     U.S.  Pat.  931,584,  Aug.  17.  1909. 

Whey   is    boiled,    filtered   to   remove    albumin,    filten 
through   clarifying   material,  and    then   concentrated  I , 
evaporation  until  it  has  a  sp.  gr.  of  about  22    B.    T 
thin  syrup  thus  obtained  is  again  filtered,  and  eva|>orati 
to  the  crystallising  point. — W.  P.  .S. 

Starch  :     Procc.'is  of  treating .     C.  K.  Mills,  Londo 

From    The    Arabol    Manufacturing    Co.,    New    Yot 
Eng.  Pat.  17,888,  Aug.  25,  1908. 

See  Fr.  Pat.  394,107  of  1908  ;  this  J.,  1909.  213.— T.  F 


XVII.— BREWING,    WINES,    SPIRITS,    &c. 

Yeast ;    Poison  secreted  hg .     A.  Fernbaeh.     Compt 

rend.,    1909,    148,   437—439. 

The  author  has  carried  out  a  number  of  experiments  1 

the  yeast-poison  discovered  by  Hayduck  (this  J.,  1S)09, 48 
to  be  present  in  yeast.  It  was  found  that,  whi 
dried  not  only  at  a  high  temperature  (70  C.)  but  also 
37  C,  ordinary  ]ircs.sed  yeast  yields  a  yeast -poi»< 
when  it  is  subsecpiently  extracted  with  0-1  jter  cer 
hydrochloric  acid  aiul  the  filtered  extract  rendennl  neutr 
to  alizarin.  Pifferent  yeasts  are  affected  by  this  poi*'* 
in  widely  ditTering  degrees,  Pombe  yeast  being  conipar 
tivelv  slowly  killed  by  it.  Another  yeast,  which  was  vei 
sensitive  to  the  e.<itract  obtained  from  pres.sed  yea> 
j  was  found  to  yield  a  poiscm  having  an  intensely  tox 
action  towards  Pombe  yeast.  The  to.xie  yeast  extni 
is  readily  attacked  by  moulds,  but  acts  as  a  strong  an; 
septic  towards  bacteria.  Like  certain  other  toxin 
it  is  capal>le  of  ])a.ssiug  through  porcelain  filters  and 
destroye<l  by  heating  to  100  C.  It  can  be  complete 
volatilised  by  distillation  in  a  current  of  steam  at 
temperature  not  exceeding  40'  C,  aiul  it  can.  indee 
l)e  separated  from  fresh  yeast  by  distilling  the  latter  wi 
a  little  water  in  a  vacuum,  the  distillation  residue  heir 
quite  inactive.  The  distillate,  which  possesses  an  activil 
equal  to,  or  greater  than,  that  of  the  yeast  extract,  givi 
none  of  the  reactions  for  aldehydes. — T.  H.  P. 

Ji'iJie  ,•    French   regulations  for  the  analysis  of  .  / 

offentl.  Chcm.,  1909,  1^  2()2— 268. 

The  French  Minister  of  .Agriculture  and  the  Minister  f( 
Commerce  and  Industry  have  issued  the  follnwin 
regulations  for  the  analysis  of  wines.  The  wine  should  I 
examined  by  tasting,  etc..  immediately  the  bottle  has  bee 
opened,  and  a  microscopic  examination  of  the  sedimei 
must  be  made  either  after  the  wine  has  stood  for  12  houi 
or  been  submitted  to  centrifugal  action  ;  especial  attentio 
should  be  given  to  the  presence  of  yeasts,  acid-formin 
bacteria,  etc. 

.Alcohol. — This  is  determined  by  distilling  200  c.c.  of  th 
wine  after  neutrali.sation  ;  about  135  c.c.  of  di.stillate  «r 
collected,  and  the  specific  gravity  is  taken  after  dilutiti 
to  a  volume  of  200  c.c. 

Extract  (in  \ficuo). — Five  c.c.  of  the  wine  are  placed  1 
a  flat-bottomed  glass  basin  70  mm.  in  diameter  and  25  mn 
high  ;    the  basin  is  then  placed  under    the  receiver  <  ' 
8ir-)nimp.  and  a  basin  containing  sulphuric  acid  is  p 
over  the  first  Ijasin.     The  air  is  exhausted  as  far  as  p<i 
from  the  receiver  and  the  evaporation  isallowi-d  to  pr- 
for  4  days  at  a  temperature  of  l,V  C.  the  residue   i 
then  weighed. 

Reducing  sugars. — One   l)undre<t   c.c.    of    the   wine  at 
treated  with  powdered  sodium   liicarbonale  and  a 
qiumtity  of  10  per  cent,  lead  acetate  solution,  then  «i 
to  a  volume  of   IlOc.c,   mixed,  and  filtered.     The  li 
is  treated  with  sodium  bicarbonate  and  animal  ehir 
filtered,  and  the  sugars  are  then  determined  liy  titi  . 
against  Fehling"s  solution,  the  sugar  being  expn-ssed  » 
dextrose.     The  decolorised  wine  may  also  bo  examined  1 
the  polarimeter. 
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Sucrose  and  dextrin. — Should  the  wine  show  a  considcr- 

frli'  dextro-rotation  in  the  polarimeter.  it  must  be  tested 

ir  sucrose   and    dextrin.      For   this  purpose    the   cuprie 

■ilucing  power  is  taken  after  the  wine  has  been  heated 

H  15  minutes  with  the  addition  of  2-o  e.c.  of  10  percent. 

Mlroehloric  acid  to  each  100  e.c.  of  the  wine  ;  the  inverted 

lie    is    treated    with    sodium    bicarbonate    and     lead 

rate    before    the   determination   is   carried   out.     The 

i-rence  between  the  two  sugar  determinations  multiplied 

N-95  gives  the  amount  of  sucrose.     Should  sucrose  not 

present,  the  solution  is  again  examined  in  the  polari- 

r  iiT.  the  presence  of  dextrin  being  denoted  by  the  dextro- 

iiation  remaining  practically  unchanged. 

Total  acidiUj. — ^Five  c.c.  of  the  wine  are   heated  for  a 

i.iment  to  80°  C.   to  remove  carbon  dio.xide.  and   then 

trated  with  iV/20  sodium  hydroxide  solution,  using  either 

ii'-nolphthalein  or  litmus  paper  as  indicator.      The  titra- 

on  may  also  be  carried  out  witli  standardi-sed  hme-water. 

j'ithout  an  indicator,  the  end  point  of  the  titration  being 

«oertaincd  by  the  appearance  of   a  turbidity  and  a  dark 

niculent  precijiitatc.     The  total  acidity  is  expressed  in 

iius.  of  sulphuric  acid  per  litre  of  wine. 

Xo7)-rol<ilik  acidity. — The  residue  obtained  on  evapor- 

ting  the  wine  in  vacuo  is  dissolved  in  warm  water,  and 

tiiited  as  described  above. 

Volatile  aciditti. — This  is  ascertained  by  subtracting  the 
ill-volatile  from  the  total  acidity. 

Free    and    combined    uolatile    acidity. — When    a    wine 

iiitains  a  large  amount  of  mineral  matter  rich  in  alkali 

irbonates,    the    suspicion    is    raised    that    the   wine   has 

i;'n   treated   with   an   alkalL     If  such   be   the   case,   the 

jrue  amount  of  volatile  acidity  is  not  ol>tained  as  described 

jbove.   a   part   of   it   being   fixed   Ijy  the  alkali,   and   this 

r-idity  must  lie  determined  after  the  alkali  salt  has  been 

(■ioni])Osed   by  the  addition  of  tartaric  acid.     Five  e.c. 

f  the  wine  are  treated  with  .t  e.c.  of  j\V10  tartaric  acid 

■lution  (prepared  with  25  per  cent,  alcohol),  the  mixture 

:  evaporated    in   vacuo   as   described   under   "  Extract," 

I.e.  of  A'/IO  sodium  hydroxide  are  added  to  the  residue 

I  order  to  neutralise  the  tartaric  acid   introduced,   and 

le   .solution    is   then    titrated.     The   acidity   thus   found 

ilitracted  from  the  total  acidity  gives  the  total  volatile 

idity.     In  the  ease  of  normal  wines  the  figure  obtained 

lint  little  higher  (from  0-1  to  0-3)  than  when  determined 

ithout  the  tartaric  acid  treatment. 

Total  tartaric  acid. — Twenty  c.c  of  the  wine  are  mixed 

ilh  1  e.c.  of   10  per  cent,   potassium  bromide  solution. 

nd  40  c.c.  of  a  mixture  of  equal  parts  of  ether  and  90 

er  cent,  alcohol.      After  the  lapse  of  3  days,  the  lii|uid 

,1  decanted  through  a  small  filter,  the  residue  is  washed 

Hth  the  ether-alcohol  mixtui'e.  and  then  dissolved  in  water 

'nd  titrated,   using   phcnolphthalein  as  indicator. 

Potash. — The  jjrocedurc  is  the  same  as  for  the  deter- 

lination  of  the  total  tartaric  acid,  except  that   10  per 

■lit.  tartaric  acid  solution  (in  20  per  cent,  alcohol)  is  used 

-    precipitant    in    place    of    potassium     bromide.     The 

sidue   must   be   thoroughly   washed,   and   finally  rinsed 

ith  a  little  95  per  cent,  alcohol  to  remove  any  traces  of 

ee  tartaric  acid. 

A':h. — Twenty-five  or  50  c.c.  of  wine  are  evaporated  in  a 

latinurn     basin,    the    residue    is    gently    ignited     until 

boroughly  carbonised,  and  is  then  further  ignited  at  a 

lull  red  heat  until  the  carbon  has  all  burnt  away.    Should 

he  carbon  not  burn  readily,  the  ash  may  be  moistened 

nth  a  few  drops  of  water  and  the  ignition  continued. 

I  Pota.uiuiH  sulphate. — This  is   determined   in   the   usual 

jay,   the    sulphuric    acid    being    precipitated    as    barium 

l-ilphate. 

Chloridf.t.     (Deniges'    method.) — Red   wine.     Fifty   c.c. 

the   wine   are    boiled   in   a   porcelain    basin   for   about 

minutes  ;    2  c.c.  of  pure  nitric  acid  are  then  added  and 

le   mixture   is  stirred.     The   colour   of   the   liquid   turns 

'1.  then  yellow,  and   a   coloured   flocculent   sediment   is 

irnied.     .Should    these    changes   not    take    place    within 

minute,    the    mixture   is   again    heated    and   a   further 

uantity  of   1   c.c.   of  nitric  acid  is  added.     Twenty  c.c. 

f  ff/10  silver  nitrate  solution  are  next  added,  the  mixture 

.  cooled,  transferred  to  a  200  c.c.   flask,  and  diluted  to 

le  mark   with   water.     The   solution    is   mixed,    filtered, 

ad  to  100  e.c.  of  the  filtrate  are  added  15  c.c.  of  ammonia, 

'  drops  of  20  per  cent,  potassium  iodide  solution,  and 


10  c.c.  of  potassium  cyanide  solution,  the  titre  of  which 
exactly  corresponds  with  the  A'/lO  .silver  nitrate  solution. 
The  solution  is  then  titrated  with  A'/lO  silver  nitrate 
solution,  the  end  point  of  the  titration  being  taken  when 
the  solution  becomes  turbid  and  appears  fluorescent. 
The  number  of  c.c.  of  silver  nitrate  solution  required 
multiplied  bj-  0-234  gives  grm.s.  of  sodium  chloride  per 
litre  of  wine. 

White  wine.  Fifty  c.c.  of  the  wine  are  evajiorated  to 
a  volume  of  25  c.c,  the  nitric  acid  is  added,  and  then, 
immediately,  the  silver  nitrate  solution.  .-Vfter  cooling, 
the  mixture  is  diluted  to  a  volume  of  200  c.c.  and  the 
determination  carried  out  as  descrilied  under  red  wine. 

Citric  acid.  (Deniges'  metho<l.) — Ten  c.c  of  the  wine 
are  mixed  with  1  grm.  of  lead  peroxide,  2  c.c.  of  mercury 
sulphate  solution  (contaming  5  grms.  of  mercuric  oxide. 
20  c.c.  of  concentrated  sulphuric  acid  and  100  c.c.  of 
water)  are  added,  and  the  mixture  is  filtered.  Five  c.c. 
of  the  filtrate  are  placed  in  a  test-tube,  heated  to  boiling, 
and  1  drop  of  1  per  cent,  potassium  permanganate  solution 
is  added.  When  the  solution  has  become  decolorised, 
another  drop  of  permanganate  is  added,  and  so  on.  until 
10  drops  have  been  added.  Normal  wines  show  a  feeble 
turbidity  ;  wines  containing  0-1  grm.  of  citric  acid  per 
litre  give  a  strong  turbidity,  and  a  precipitate  forms 
if  0-4  grm.  per  litre  be  present.  The  actual  quantity 
jiresent  may  lie  ascertained  Ijy  comparison  with  solutions 
containing  known  amounts  of  citric  acid. 

Foreign  cotouring  matters. — The  wine  when  rendered 
ammoniacal  and  shaken  with  amyl  alcohol  must  not  yield 
any  colour  to  the  latter,  nor  must  it  dye  wool  ilarker 
than  a  faint  dirty  red  tint. 

A  further  test  for  colouring  matters  consists  in  treating 
the  wine  with  an  excess  of  10  per  cent,  mercuric  acetate 
solution,  then  adding  a  slight  excess  of  magnesia,  boiling 
the  mixture,  and  filtering.  The  filtrate  should  remain 
colourless  when  acidified  with  sulphuric  acid. 

Free  mineral  acids. — If  the  quantity  of  suljjhuric  acid 
(sulphate)  in  the  ash  of  the  wine  is  appreciably  smaller 
than  the  quantity  of  total  sulphuric  acid.it  is  probable 
that  free  sulphuric  acid  is  present.  Free  hydrochloric 
acid  may  he  detected  and  determined  in  the  distillate 
from  the  wine. 

Sulphurous  arid. — One  hundred  c.c.  of  the  wine  are 
acidified  with  phosphoric  acid  and  distilled  in  an  atmo- 
sphere of  carbon  dioxide  in  the  usual  «ay.  The  distillate 
is  collected  in  a  receiver  containing  iodine  solution,  and 
the  resulting  sulphuric  acid  is  determined  gravimetrically 
and  calculated  into  suljihurous  acid. 

Salicj/lic  acid,  boric  acid,  hijdrofluoric  acid,  and  saccharin. 
— These  are  determined  b}'  the  usual  methods. — W.  P.  S. 

Alcoholic  liquors  ;  Study  of  the  action  of  hydrogen  peroxide 

upon  .     A.  C.  C'hauvin.     Monit.  Sclent.,  1909.  23, 

567—570. 

Havdjg  accidentally  found  that  addition  of  a  small 
quantity  of  hydrogen  peroxide  improves  the  flavour  of  a 
brandy  and  removes  anj-  musty  odour  that  may  be  ])resent, 
the  author  has  systematically  studied  the  influence  of 
this  reagent  upon  rum,  and  promises  to  continue  his 
observations  with  other  varieties  of  potable  s])irit.  Rum 
was  treated  in  nearly  filled  bottles  with  1 — 5  per  cent,  of 
hydrogen  peroxide  for  10  and  30  days.  The  specific 
gravity  and  esters  were  slightly  increased,  the  alcoholic 
strength,  extract,  furfural,  and  higher  alcohols  were 
reduced  more  or  less,  while  the  aldehydes  were  enormously 
increased,  rising  from  146  to  125fi  per  hundred  thousand, 
the  maximum  figures  being  yielded  after  10  days.  The 
volatile  acidity  was  increased. — R.  L.  S. 

Patents. 

Amylaceous  material.i ;  Process  of  treating to  facilitate 

their    disintegration,    saccharification,    or    cooking.     A. 
Boidin.     Fr.  Pat.  399,087,  April  8,  1908. 

In  preparing  raw  grain  or  tubers  for  saccharification,  the 
cell-membranes  protect  the  starch  granules  from  the 
action  of  the  heat  and  water,  so  that  a  prolonged  digestion 
is  necessary  for  the  complete  gelatinisation  of  the  starch. 
According  to  the  ))resent  process,  advantage  is  taken  of 
the  extremely  powerful  solvent  action,  both  on   proteins 
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and  cellulose,  of  cultures  of  the  bticteria  which  are  obtained 
from  the  surface  of  the  raw  grains  themselves.  The 
liquefying  bacteria  are  cultivated  in  suitable  media  for 
3—4  days  and  the  raw  amylaceous  material,  whole  or 
crushed,  is  steeped  in  the  liquid  at  a  temperature  of  50°  C. 
for  3  hours.  Tlie  operation  is  ended  when  the  material 
can  be  crushed  between  the  fingers.  The  disintegration 
of  the  cell  membrane?  is  accompanied  by  a  modification 
of  the  staich.  which,  after  this  treatment,  no  longer 
possesses  the  property  of  forming  a  jiaste  witli  hot  water. 
Consequently  a  very  short  digestion  fif  the  material  under 
pressure  is  sufficient  to  yield  a  mobile  solution  of  starch, 
which  is  ready  for  saccharification  by  the  '"  amylo " 
process  or  otherwise. — J.  F.  B. 

Liquefying    diastase    and    diaslalic    extracts    and    nieals  ; 

Preparation  of  .     H.   J.   B.   Bombart.      Fr.   Pat. 

399,792,  Feb.  17,  1909. 

A  Di.vsT.tTic  preparation,  which  possesses  only  liquefying 
properties  towards  starch  paste,  is  obtained  by  mnlcing 
an  infusion  of  malted  barley  at  a  temperature  of  75^ — 8(1°  C, 
the  final  temperature  being  80°  C.  An  extract  of  soluble 
starch  is  prepared  by  the  action  of  this  diastase  on  plain 
or  mixed  farinaceous  sul)stances  or  starch  in  presence  of 
water  at  80°  C.  Diastatic  meals  arc  also  prepared  by 
mixing  the  diastase  and  starchy  materials  in  the  dry  state, 
the  proportions  being  80  parts  of  starch  to  the  diastase 
from  20  parts  of  dry  malt. — J.  F.  B. 

Brewing ;     Process    of    .     P.    Landouzy.     Fr.    Pat. 

399,181,  Feb.  6,  1909. 

For  brewing  purjioses.  the  malt  is  first  ground  in  a  mill, 
and  the  grist  and  meal  are  separated  from  the  bran  by 
sifting  and  grading,  with  or  without  the  help  of  a  Ijlast  of 
air.  The  grist  and  meal  are  brewed  together,  and  the 
mash  is  clarified  in  a  filter  or  other  suitable  apjiaratus  ; 
the  bran  is  not  used  in  the  process. — J.  F.  B. 

TTinc.  heer,  cider,  perry,  and  other  leverages  ;   Slerili':ation 

and  improvement  of  iy  means  of  mercury  rajmar 

lamps.     J.  Courmont  and  T.  Nogier.     Fr.  Pat   400,003, 
Mar.  1.  1909. 

The  liquid  to  be  sterilised  is  submitted  to  the  action  of  the 
rays' emitted  by  mercury-vajjour  lamps.  The  lamps  may 
be  suspended  above  the  surface  of  the  liquid  or  immersed 
in  it.— W.  P.  S. 

IFinc,  hrandt/,  or  alcohol :   Process  for  developing  a  mature 

tlavour    tn     .       J.     Rousset.       Fr.  Pat.  400,256, 

May  26,  1908. 

The  wine,  or  other  alcoholic  liquid,  is  placed  in  a  closed 
vessel  where  it  is  agitated  with  a  quantity  of  added  yeast. 
From  )00  to  1000  arms,  of  moist  yeast  are  used  with  every 
100  htres  of  wine,  and  tlie  mixing  is  continued  for  from 
8  to  12  hours.  T)ie  yeast  is  then  removed  by  filtration  ; 
in  the  case  of  brandy  or  alcohol,  the  liquid  may  be  re- 
distilled. The  bouquet  produced  is  dei)endent  on  the 
kind  of  yeast  employed  and  on  the  duration  of  the  mixing 
operation. — W".  P.  S. 

Marcs,  pulps,  etc.  ;    Apparatus  for  the  continuous  distil- 

lalion  of  .     A.  and  M.  Gamier.     Fr.  Pat.  400,282, 

Mar.  3,  1909. 

Thk  apparatus  consists  of  a  number  of  superposed  inclined 
tubes  which  are  connected  alternr.tcly  to  a  similar  set  of 
tubes  inclined  in  the  opposite  direction,  so  that  a  lengthy 
continuous  jjassage  is  afforded  for  the  pulp.  This  is  intro- 
duced at  the  end  of  the  uppermost  tube  and  forced  tlirough 
the  apparatus  by  means  of  helical  conveyors  fitte<l  in  the 
tubes.  Steam  is  admitted  into  the  lowest  tuhe  and  esiapes, 
together  with  the  alcoholic  vapours,  through  a  dome  placed 
on  the  uppermost  tube.  The  conveyors  in  the  loner  tubes 
are  caused  to  move  more  slowlv  tlian  those  in  the  upper 
tubes  and  the  steamed  residue  leaves  the  end  of  the  bottom 
tube  through  a  counterpoised  valve. — W.  P.  S. 


Wood;     Apparatus  lor  convertinfi  into  fermeu' 

sugars  and  other  products.  Comp.  Indus,  dcs  Alco. 
de  1  Ardeehe,  Paris.  Eng.  Pat.  2(i,(il9,  Doc.  8,  191 
lender  Int.  Conv.,  June  9.  1908. 

SEEFr.  Pat.  .391,057  of  1908:  this  J.,  1908, 1126.— T.  F 

Treating  wood  during  distilUttion.     U.S.  Pat.  930,274.    - 
X1H«. 


XVIII.     FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    &    DISINFECTANTS. 

(.  I.)— FOODS. 

Milk-sugar  [lactose]   in   milk  ;    Determination  of  , 

Michailis  and  Jiona's  "  iron  method."     K.  Oppenheii 
Chem.-Zcit.,  1909.  33,  927—928. 

MicHAELls  and  Rona's  method  (Bioehem.  Zeits..  1907, 
329  ;    1908,  13,   121  ;    14,  476  ;    1909,  16.  60)  for  dot. 
mining   sugar   in    serum,    etc.,    was   applied    to   mill 
follows  :     10  c.c.   of  the  milk  were  diluted   with   lit 
of  distilled   water,   after   which  7   c.c.   of  colloitlal  fen 
hydroxide  .solution  were  added  drop  by  drop  with  co 
tinual    shaking.      The    liquid    was    filtered    through 
dry   filter-paper,   and   the  filtrate   polarised   in  a  delica 
■Schmidt     and     Haenseh     polarimeter.      The     result* 
abtained  agreed   within  about  0-3  per  cent,   with   1 
obtained    grarimetricallj',    the   polarimeter   results    1 
uniformly  higher.     Good  agreement  with  the  calculal* 
value  was  also  obtained  when  known  quantities  of  lacto 
were  added  to  samples  of  milk  containing  known  amoun 
of  sugar. — A.  G.  L. 

African  food  graiiis  ;  Some .      Bull.  Imp.  Inst.,  190 

7,  145—154. 

Maize  from  S.  Nigeria. — Several  samples  were  examine' 
but  were  mostly  damaged  by  weevils.  If  prcvi  r 
measures  against  weevils  were  organised,  and  steps  i 
to  eliminate  inferior  varieties  of  the  grain,  it  is  pr>. 
that  exports  of  maize  from  S.  Nigeria  could  he  li 
increased,  the  local  "  white  maize  '    being  of  fine  quiu 

Guinea  corn  (Sorghum  vulgurc)  from  X.  Xigeria. — (Ji 
sample  each  of  red  and  white  Guinea  com  ("  red  dari 
and  "  white  dari  '")  were  examined  and  were  \-alued  t 
24s.  and  26s.  respectively  per  4S0  lb.  (Nov..  1907). 

Rice  from    X.    Xigeria. — The   single   sanqjle   exani 
consisted  of  large.  |)artially  cleaned,  rather  darkeel 
grains;    it  was  valued  at  9s.   6d.   per  cwt.,  quay  u... 
(Nov.,    1907),   and  considered   to   be  equal   to  averat 
Bengal  rice. 

Millet  from  S.  Xigeria. — Samples  of  brown  and  grc 
millet  were  valued  at  £4  13s.  4d.  and  £5  2s.  Sd.  respcctivcl 
per  ton  e.i.f.  London  (July.  1908). 

"  Tamba"  millet  from  X.  Xigeria. — The  sample  eonsUtt 
of  very  small,  round,  reddish-brown  seeds,  with  thin  '"•' 
coats.  The  seeds  contained  75  i>er  cent,  (by  diffi  1 
of  starch  and  only  5-3  per  cent,  of  proteins  :  they  » 
probably  be  saleable  a.s  a  cattle-food  at  about  £4  lO-t.  |« 
ton  c.i.f.  The  grain  is  used  in  Nigeria  for  the  manufaclui 
of  an  intoxicant  called  "  tamba." 

Bolu  (Klnisin(  coracann)  grain  from  Uganda. — .\  samp 
of  the  small,  round,  reddish-brown  grains,  of  which  K 
weighed  0'25  grm..  was  valued  at  £4  lOs.  to  £.'>  per  tc 
c.i.f.  delivered  weights,  in  London  (Oct.,  190S) ;  it  «i 
classed  as  a  small  millet. 

"  Bambarra  groundnuts  "  from  X.  Xigeria. — The  Mnii' 
consisted  of  ))alo  bufl-coloured  seeds,  with  black 
round  the  hilum.  The  seeds,  which  are  derive<l  fn 
leguminous  plant.  Voaudzcia  suhterrantn,  cont.iin  '• 
cent,  of  fat  and  Ml  per  cent,  of  proteins,  and  whilst 
as  a  cattle-food,  could  not  compete  with  beans,  peas,  1' 
cottonseed  cake,  etc. 

Seerf*  0/  Hibiscus  sabdariffa  from  X.  Xigeria. — The  »«■ 
arc  of  a  dark  greyish-brown  colour,  and  have  R  f»i 
musk-like  odour.  They  contain  19-8  |>er  cent,  of  f»t  »i 
26-8  per  cent,   of   proteins,   but    would   not   be  of  mii' 
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ivice  as  a  cattle-food,  owing  to  the  large  content  of 
;iligestible  "crude  fibre"  (15-5  per  cent.),  and  the  hard 
iiurc  of  the  seed-coat. — A.  S. 

id  phurous  acidin  cmnmercial  gelatin.     Lange.     See  XIV. 

)  lermining    mineral    constituents    in    plants.     Garbarini. 
See  XXIII.   Org.   Quant. 

■'irc  Food  Act  (1908)  .■    Xew  South  Wales.     (See  tliis  J., 
1909,  902.)     [T.R.] 

}iE  following  are  some  of  the  standards  and  regulations 
hi  down  in  the  Act : — 

(luarantee. — The  forms  of  guarantee  are  prescribed 
liich  have  to  be  given  by  individuals  and  companies, 
lid  packed  goods  may  not  be  sold  without  a  reference  to 
ir  {guarantee. 

Colouring   and  favouring. — The    presence  of  colouring- 

.attcrs  and  flavourings  foreign  to  the  food  or  drug  must 

indicated  in  one  of  three  forms  :   '"  artificially  coloured," 

iitificially      flavoured,"      "  artificially      coloured      and 

noured."     The  size  of  the  printing  type  is  indicated. 

(If  regulation  does  not  apply  to  butter  and  cheese  mixed 

ith  harmless  vegetable  colouring-matter. 

Preservatives. — The  regulation  dealing  with  the  use  of 

ipservatives  forbids  the  use  of  preservatives  other  than 

lit,  sugar,  spices,  wood-smoke,  vinegar,  and  acetic  acid. 

-:i('pt  where  specifically  allowed,  and  then  the  quantity 

ud  name  of  the  preservative  has  to  be  indicated  on  the 

ac'kage  in  letters  of  a  certain  size. 

Dietetic  essences. — Essence  of  lemon  must  contain  not 

-s  than  5  per  cent,  of  lemon  oil,  for  which  the  standard  is 

an  optical  rotation  at  25°  C.  of  not  less  than  +60°  in 

lOO-mni.   tube,"   and   "  4   parts   per  cent,    by   weight  of 

'itral."    Terpeneless  essence  of  lemon  must  contain  ''  not 

-s  than  0-2  part  per  cent,   by  weight  of  citral  derived 

■  ml  oil  of  lemon."     There  are  directions  reserving  the 

-r  of  the  words  "  vanilla  "  and  "  vanillin  "  to  the  natural 

Inducts  unless  associated  with  the  word  "substitute." 

lie  vanilla  essence   must   contain   "  not  less  than  two- 

■nths  of  one  part  per  centum  of  vanillin." 

,  Cocoa,  if  a  mixture  with  stai'ch,  must  be  labelled  with 

ihe  proportion  of  starch  present.     The   added  alkali  in 

pluble  cocoa  must  not  be  more  than  3  per  cent.,  estimated 

<  jjotassium  carbonate. 

Vinegar  is  defined  as  "  the  liquid  deri\ed  from  alcoholic 
nd  acetous  fermentations."  A  4-per-ceJxt.  standard  is 
idopted,  and  mineral  acids,  lead,  arsenic,  and  copper 
lust  be  absent.  Other  varieties  of  vinegar  must  be  so 
ibelled.     Vinegar  substitutes  must  be  so  labelled. 

Cream  of  tartar. — The  standard  is  95  pur  cent.,  and  not 

lore  than  2  per  cent,  of  sulphates,  calculated  as  calcium 

iilphate.     The   baldng-powder  standard  is  the  same   as 

liat  in  force  in  Victoria. 

Edible  oils  and  fats. — The  sp.  gr.  of  olive  oil  is  0-916 

'  0-918  at  60°  F.,  refractive  index  from  1-4660  to  1-4680, 

I'onification- value  between  185  and  195,  iodine-number 

it  less  than  70  or  more  than  90.    There  must  be  no  red 

jolour  with  the  Halphen  test,  and  the  elaidin  test  must 

'ield   a   yellowish-white    mass    and    a    colourless    Uquid. 

-urea  oil  must  conform  to  the  olive-oil  standard. 

'.'((.stor  oil  is  to  have  a  sp.  gr.  of  from  0-960  to  0-970,  a 

olractive  index  of  1-4799,  a  saponification- value  of  from 

j83  to  188,  and  it  must  dissolve  completely  in  absolute 

.Icohol  and  in  glacial  acetic  acid.     The  size  of  the  lettering 

II  the  label  is  prescribed,  and  the  words  "  castor  oil  " 

ive  to  be  followed  by  the  words  "  for  human  consump- 

"U." 

Arsenic-limit. — No  food  may  contain  more  than  a 
imdred-and-fiftieth  part  of  a  giain  of  arsenious  oxide 
0  the  pint  or  pound. 

Malt  extract  must  contain  not  less  than  70  per  cent,  of 
olids  derived  from  malt,  and  is  to  conform  to  thi^ 
haracters  and  tests  of  the  "  British  Pharmaceutical 
lodex  "  ;  but  bakers'  malt  extract  is  only  standardised  in 
egard  to  the  solids.  Liquid  malt  extract  is  to  contain 
,ot  less  than  50  per  cent,  of  sohds  from  malt,  and  malt  and 
il  is  to  contain  15  per  cent,  of  cod-liver  oil.  Artificial 
yrups  and  cordials  may  contain  not  more  than  li  gi-aiii 
f  sulphur  dioxide  to  the  pint. 


Patents. 

Oils  ;  Art  of  "  improving  "  the  odour  of  vegetable V  and 

modified  cottonseed  oil.  J.  H.  Filbert,  Baltimore,  Md. 
U.S.  Pats.  929,845  and  930,280,  Aug.  3,  1909. 

(1.)  The  vegetable  oil  is  heated  with  animal  crackling 
at  a  temperature  lower  than  that  at  which  the  oil  would 
burn,  and  subsequently  separated  from  the  animal  tissue. 
The  odour  of  hog's  lard,  etc.,  may  thus  be  imparted  to 
the  oil.  (2).  The  oil  is  impregnated  with  the  "  essence  of 
heated  animal  tissue  "  in  such  a  way  that  on  heating  the 
]iroduct  the  odour  of  heated  animal  matter  will  pre- 
dominate.— C.  A.  JI. 

Lard  substitutes  ;  Art  of  improvin'j  the  odour  of ,•  and 

animal  fat  prod'  ct  nni  process  of  making  the  same. 
J.  H.  Filbert,  Baltimore,  Md.  U.S.  Pats.  929,925 
and  929,926,  Aug.  3,  1909. 

(1.)  A  LAKD  substitute,  consisting  of  beef  fat  and  cotton- 
seed oil,  is  flavoured  by  combining  it  with  "  the  essence 
of  heated  animal  tissue."  (2).  Animal  fat  is  melted  and 
mixed  with  hog  crackhng.  the  latter  being  removed 
when  the  fat  has  absorbed  the  characteristic  odour  of  the 
craclding. — W.  P.  S. 

Fluids  ;    [Electrical]   process  for  sterilisinfj  .      C.   B.- 

Bartlev,  Pittsburg.  Pa.  U.S.  Pat.  930,023.  Aug.  3, 
1909.  ■ 
The  liquid  to  be  sterilised  is  subjected  to  the  action  of  a 
direct  current  of  electricity  passing  between  terminals 
immersed  in  the  liquid  ;  at  the  same  time  it  is  subjected 
to  a  disruptive  discharge  between  an  immersed  terminal 
and  a  terminal  placed  outside  the  liquid. — W.  P.  S. 

Gelose  or  extract  of  marine  alg:e  ;    Manufacture  of as 

a  basis  for  foods  and  pharmaceutical  preparations.  C. 
de  La  Gueronuiere.     Fr.  Pat.  399,432,  Feb.  12,  1909. 

Makine  algae,  e.g.,  a  mixture  of  75  per  cent,  of  agar-agar 
and  25  per  cent,  of  Fucus  crispus,  are  dried  and  deprived 
of  their  woody  portions.  They  are  then  washed  with 
sterilised  water  containing  10  per  cent,  of  salt  and  1  grm. 
of  hydrochloric  acid  per  10  litres.  The  algte  are  dried  in 
the  oven  and  ground  to  a  powder.  The  powder  obtained 
is  mixed  with  0-5 — 3  per  cent,  of  roasted  wheat  flour  or 
potato  starch,  and  is  then  ready  for  the  particular  purpose 
for  which  it  is  required,  e.g.,  soups,  confectionery,  pharma- 
ceutical preparations,  etc.  It  is  used  in  proportions  of 
2 — 5  grnis.  per  htre  of  water  or  milk. — J.  F.  B. 

Vinegar  from  skimmed  milk  ;    Process  for  obtaining  . 

Cie.   Fran?,   des    Produits  Laetes.      Fr.   Pat.   399,991, 

Feb.  26,  1909. 
'Whey  is  submitted  to  the  action  of  a  ferment  in  the 
presence  of  an  organic  acid,  such  as  citric  acid,  in  order 
to  invert  the  lactose.  The  solution  is  then  fermented  and 
the  dilute  alcoholic  solution  is  separated  into  two  portions. 
To  one  portion  is  added  a  quantity  of  alcohol  and  a  culture 
of  Mycoderma  aceti  which  has  been  grown  in  a  lactose 
medium.  When  acetic  fermentation  has  taken  place, 
quantities  of  this  mother  liquor  are  added  to  the  other 
portion  of  the  dilute  alcoholic  solution,  and  acetic  fermen- 
tation is  allowed  to  proceed. — W.  P.  S. 

Pasteurisation  ;    Processes  of  .     A.  (ioetz    and  P.  A. 

Jones,  Grand  Rapids,  Mich.,  U.S.A.     Eng.  Pat.  22,221, 

Oct.  20,  1908. 
See  Fr.  Pat.  395,489  of  1908  ;  this  J.,  1909,  539.— T.  F.  B. 

Starch  and  gluten  from  wheat  flour  ;   Process  for  obtaining 

.     F.   A.   V.   Klopfer,   I^eubnitz,   Germany.     L^S. 

Pat.  929,861,  Aug.  3,  1909. 

See  Eng.  Pat.  11, 159  of  1907  ;  this.L,  1907, 1289.— T.  F.  B. 

Curim/  meat ;    Process  of ■     J-  C.  Lincoln,  Assignor 

to  Tlie  Electric  Meat  Curing  Co.,  Cleveland,  Ohio. 
U.S.  Pat.  930,772,  Aug.  10,  1909. 

See  Eng.  Pat.  23.183  of  1908  ;  this  J.,  1909,  670.- T.  F.  B. 
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(B.)— SANITATION:    WATER    PURIFICATION. 

Sewage-nludrje  ;    Htcoieri/  oj  grease  from  .     Bechhold 

and   Voss.     Gesumlh.-lng.,   1908,  31.  742 — 744.     Proc. 
Inst.  Civil  Eng.,  1908—19(10,  176,  |2),  79—80. 

For  the  recovery  of  grease  from  sewage  sludge,  the  authors 
state  that  it  is  not  necessary  to  dry  the  sludge,  and  that 
it  may  be  treated  while  still  in  the  wet  state  with  nn  acid, 
preferably  suliihurie  acid.  By  this  means  the  colloids 
are  broken  u|i  and  rendered  nioi-e  suitable  for  the 
subsequent  ojjeration  of  removing  the  fat.  Since  the 
organic  mattei-s  in  sludge  are  readily  attacked  by  micro- 
organisms, it  is  necessary  to  undertake  the  process  with 
fresh  sludge,  which,  in  accordance  with  the  situation  from 
which  it  is  derived,  may  contain  from  3-38  to  2(v79  per 
cent,  of  fat.  Calculations  arc  given  to  show  the  value  of  the 
givase  which  niiglit  lie  fuiiiished  by  the  sewage  of  the 
(K)  million  inhabitants  of  (lermany;  this  the  authors 
estimate  to  be  worth  i:3,7.')0.0O0  per  annum.  A  description 
is  given  of  certain  exiierinienls  conducted  on  a  commercial 
scale  with  6(i  gallons  of  sludge  in  each  case,  to  which  enough 
60  jier  tent,  sulphuric  acid  was  adtlcd  to  render  the  whole 
ma.ss  acid.  This  was  then  heated  with  a  steam  coil  in  a 
lead-lined  tank  to  a  temixralurc  of  00''  to  70°  C.  and  mixed 
with  the  retpiisite  volume  of  benzine  to  dissolve  the  fatty 
matters.  The  mixture  was  run  off  into  tlie  extractor 
and  stirred  continuously,  and  when  thoroughly  incor- 
porated, the  stirring  was  stopped,  the  temperature  low<5red. 
and  the  substance  was  allowed  to  settle,  when  the  dissolved 
grease  was  drawn  off.  As  the  mean  of  five  tests,  the 
above  volume  of  sludge  yielded  30-8  lb.  of  raw  fat.  It  is 
stated  that  n.s  the  outcome  of  their  ]>ractical  experiments 
the  authors  are  convinced  that  a  rati(iiial  |irocess  of  fat- 
extraction  from  sewage  would  prove  eoniniercinlly  valuable, 
while  the  residual  sludge  would  be  better  adapted  for  use 
as  a   manure. 

J'iin'f7ji)ig    e/jluents   from   .lulpliite    u-ood    pulp   milh. 
Klason.     See  XIX. 

Patents. 

Setmge  sludge  ;    Trentmeiit  of  .     J.  Grossmann,  Jlan- 

chcster.  Eng.  Pat.  1(5,397,  Aug.  4,  1908. 
For  the  purpose  of  removing  fatty  acids  and  grease 
from  the  sludge,  and  producing  a  manurial  residue, 
the  following  treatment  is  adopted.  The  sludge  is  dried 
to  a  suitable  consistence  and  is  then  mixed  with  sulphuric 
acid.  This  mixture  is  then  subjected  to  distillation  by 
superheated  steam,  and  the  fatty  acids  and  grease  are 
separated  from  the  distillate.  Tlie  distillation  is  carried 
out  in  a  horizontal  vessel,  heated  externally,  provided 
with  a  central  hollow  sjiindle  carrying  agitating  arms. 
The  superheated  steam  passes  into  the  hollow  spindle 
and  out  through  pei-forations  in  the  arms  into  the  material 
which  is  being  treated.  (See  also  Ens.  Pat.  19  922  of 
1900  ;    this  J.,  1907,  1077.)— G.  W.  McIJ. 

irfl(cr,   sewage,    or   other  foul   liquids ;      Process  for  the 

purification  of and  means  therefor.  J.  W.  Liversedge, 

Leigh-on-Sea,  Essex.  Eng.  Pat.  17.244,  Aug.  17,  1908. 
The  water  or  sewage  is  conducted  through  a  pipe  to  a 
central  tank  which  may  be  divided  into  compartments; 
the  flow  of  the  water  is  regulated  l>y  a  valve  placed  on 
the  pipe.  After  sedimentation  has  taken  place,  the 
liquid  passes  through  perforations  in  the  walls  of  the 
tank  and  percolates  through  filtering  and  aerating  material 
built  so  as  to  form  a  zone  or  bed  round  the  central  tank. 
The  bed  has  slojiing  sides  and  a  channel  is  jirovided  at  its 
foot.  The  liquid  Hows  into  the  channel  and  comes  into 
contact  with  a  similar  tilter-licd  placed  outside  the  first. 
This  arrangement  of  filter-beds  and  channels  is  repeated, 
to  any  desired  extent,  deiH-nding  only  on  the  dimensions 
of  the  walled  tank  which  contains  the  whole.  Each 
channel  is  provided  with  valves  and  is  connected  with 
a  main  outlet;  these  valves  may  be  utilised  to  produce 
a  reverse  How  of  the  liquid  for  cleansing  jiurposes  or  for 
conducting  sediment  to  the  central  chamber,  which  is 
provided  with  a  sludge  outlet.  Chemicals  may  be  added 
to  the  water  or  sewage  while  it  is  in  the  central  chamber 

— W.  P.  S. 


WaUr  ;    Method  and  apparatus  for  the  purification  of 1 

by  centrifugal  force.     11.    (^uillery.     Fr.    Pat.    399.713 
Jan.  26,  1909. 

Watkk  containing  matter  in  suspension  is  given  a  centri- 
fugal  motion,   in   an   apparatus   somewhat   similar    to    a 
turbine,    with    the   result    that   the   suspended    matter  i 
removed. — G.  W.  McD. 

(C. )— DISINFECTANTS. 

Patents. 

Disiiilcclanis  ;     Process  for  making .     H.  .Schneider. 

Fii-st  Addition,  dated  Feb.  3,  1909,  to  Fr.  Pat.  377,141, 
April  25,  1907  (this  J.,  1907,  1026). 

Disinfectants  similar  to  those  described  in  the  original 
patent  may  be  prepared  by  mixing  375  grms.  of  anhydrous 
oxalic  acid  with  750  grms.  of  plienol  at  a  temperature  of 
about  40°  C.  The  mixture  is  thoroughly  agitated  until 
a  sudden  rise  in  the  temjicrature  takes  jilacc,  and  the 
resulting  dry  product  is  then  jiresscd  into  the  form  of 
tablets  for  use.  .Mkali  carbonates  may  be  added  to  the 
solid  jiroduct,  or  to  its  aipieous  solution,  in  suOicient 
quantitv  to  neutralise  the  oxalic  acid  portion  of  tite  jihcnohc 
ester.— "W.  P.  S. 

Wool    flocks    and    similar     tnateriaJs ;      Process     for     Ike 

disSnjecliim     and      aiitist.ptic      impregnation      of    

for  mattresses.     \V.  W'aess.      Fr.   I'at.  399,138,   Feb.  0. 
1909.     Under  Int.  Conv.,  Feb.  5,  1908. 

The  wool  is  moistened  with  a  5  per  cent,  .solution  of 
carliolic  acid,  and  allowed  to  stand  for  several  da3's.  The 
moistened  material  is  then  moved  about  in  a  drum, 
fitted  with  rotating  arms,  and  heated  to  80°— 100=  C. 
After  drying  in  a  current  of  air,  it  is  impregnated  with 
a  solution  of  carbolic  acid  (*'  carbonic  acid  '"  in  the  claim) 
which  has  been  emulsified  with  2  per  cent,  of  birch  tar 
oil  by  means  of  ammonia.  (In  air-drying,  a  thin  film 
of  the  tar  oil  < ontaining  |)hciiol  is  left,  and  in  order  to 
di.sguise  any  uni>lcasant  odour,  amyl  aectatc  is  added. 

— G.  W.  ilcD. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Sulphite  wood  pulp  mills  ;    Purification  tif  effluents  from 

.     P.  Klason.    Papierfabrikant,    1909,  7,    Fest-und 

Auslandsheft,   26— 31,    ()27— 629,   671-672,   701—703. 
795—800. 

For  the  dispo.sal  of  the  waste  lyes  from  sidphitc  pulp  mills 
the  correct  principle  consists  in  collecting  them,  with  or 
without  the  wash-waters,  in  large  reservoirs  where  they  are 
cot)led  and  aerated.  They  should  then  be  discharged 
continuously  and  regularly  into  a  river  of  suflicient  volume. 
The  main  points  to  be  considered  are  the  proportion  of 
water  to  organic  matter  and  the  quantity  of  oxygen 
dissolved  in  the  water.  If,  on  account  of  |)eriods  of 
drought,  the  volume  of  the  river  is  restricted,  larjte 
reservoirs  should  lie  providetl  for  the  storage  of  the  lyre 
until  the  weather  changes.  According  to  the  author's 
experience,  no  ill  results  whatever  will  oci-ur  from  the 
continuous  discharge  into  a  river  which  ensures  a  thousand- 
fold dilution  of  the  lyes,  corresponding  to  the  intro<liiction 
of  100  mgrms.  of  foreign  matters  ])cr  litre.  A  flow  of 
1  cub.  metre  jicr  second  will  deal  with  the  by-pro4luct» 
from  the  manufacture  of  7i  tons  of  air-dry  ecllulo.se  per 
24  hours.  The  average  volume  of  a  river  may  l>e  eajcti- 
lalcd  approximately  as  40 — (iO  per  cent,  of  the  rahifull  over 
the  area  drainetl  by  it.  A  reservoir  ea])able  of  storing 
the  lye  and  wash-waters  for  a  week  shouki  l)e  provided, 
and  <lesigned  with  a  cajjacity  equal  to  70  times  the  weight 
of  daily  output  of  ccllulo.«e.  The  lye.  dilutc<l  and  infected 
with  an  equal  volume  of  river  water,  will  undergo  a  fer- 
mentation in  the  <ourse  of  7  days'  storage,  which  will 
nuiterially  tliniinisli  the  amount  of  organic  liiatter* 
uitim.ilely  di.scharged  into  the  river.  The  aulo-purilic«- 
tion  of  river-water  polluted  with  sulphite  lyes  niny  be 
divided  into  three  stages.  The  first  is  a  rapid  fermen- 
tation   of    some    of    the    organic    matters    by    organismn 
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iirished  by  the  proteins,  phosphates  and  salts  extracted 
Mil  the  wood.  The  o.xygen  of  the  water  is  rapidly  con- 
iii'd  and  the  carbonic  acid  increases.  When  the  supply 
nxygen  fails,  the  organLsins  respire  at  the  expense  of 

■  organic  solids  in  solution,  and  powerful  reducing 
lions  supervene;    this  stage  is  the  most  noxious,  and 

■  f  the  nitrogenous  nutrition  is  limited,  it  extends  over 
inger  period  than  the  first  stage.      The  final  stage  con- 

i>  in  a  slow  restoration  of  the  natural  condition  of  the 
tir   l)V  the  action   of   chlorophyll-bearing   algie   under 

■  influence  of  light.  Experiments  made  by  the  author 
lived  that  water,  at  rest  and  at  a  constant  temperature, 
-ijlves  atmospheric  oxygen  only  slowly,  but  that  varia- 
nt of  temperature  act  in  the  same  way  as  mechanical 
I  ition   and   cause   a   rapid   aeration.     The   injuries   to 

caused    liy    sulphite    lyes     are    principally    indirect, 
iiL'ht  about  by  the  general  deoxidation  of  the  water; 
resin  and,  in  soft  waters,  the  free  acid  also  luring  aliout 
t.iin  objectionable  results;  the  harm  caused   by  fibres 
-iispension   is  practically  negligiljle.      Wood   contains 
out  n^  per  cent,  of  celhilose,  but  yields  only  about  45 
r  cent,  of  pulp  ;    the  difference  may  lie  ajiportioned  as 
Inws  :    4  per  cent,   dissolved   liy  chemical  hydrolysis; 
I  r  cent,  sorted  out  in  the  cleaning  and  straining  opera- 
nt, and   1  per  cent,  discharged  with  the  wash  waters. 
■IS  the  effluents  may  be  estimated  to  contain,  in  .sus- 
hsion,  about  2  per  cent,  of  the  celhilo.se  output  of  the 
II ;    only  about   one-fourth   of  this  suspended   matter 
iisists  of  true  fibres,  readily  removed  by  sedimentation; 
;c  remainder  consists  of   thin-walled   parenchyma  cells 
fiich  do  not  settle  out  on  standing. — .J.  F.  B. 

I pliite.-cdlvlose  wa^le  lyes  and  furfiiral-snlphnrons  acid. 
W.  Kerp  and  P.  Wohler.  Arljb.  Kais.  Gesundh.-Amt, 
l!iOfl,  32,   1-JO— 143.     Chein.  Zentr.,  1!I09,  2,  710—711. 

•  K  sulphur  present  in  sulphite-cellulose  wa.ste  lyes  in  the 

III  of  suljihurous  acid  (free  and  comliined)  amounts  to 

■Ml   one-fifth   to   one-third   of  the   total   sulphur.      The 

1  irtion  of  sulphurous  acid  m  the  lyes  which  can  be 

I  tiy  titrated  with  iodine  increases  with  the  dilution  of 

'  lye,  and  on  continued  titration  with  iodine,  the  reaction 

'II  ceds  in   stages  ;     these  features  are   characteristic   of 

e  behaviour  of  sulphurous  acid  compounds  of  aldehydes. 

lie  combined  sul]ihurous  acid  may  therefore  be  considered 

be  present  in  the  form  of   sulphurous  acid  compounds 

j  the  aldehydic  constituents  of  the  lyes,  viz.,  furfural, 

■nillin,  xylose,  mannose,  galactose,  and  Isevulose.     The 

-  also  contain  a  substance  which,  when  the  lyes  are 

ited,  acts  as  an  oxygen -carrier  and  exerts  an  oxidising 

tion   on    the   sulphurous   acid.     The   so-called    calcium 

ninsulphonate    must    be    regarded    as    a    mixture     of 

llerent     substances.     The     reaction     constant     of     the 

composition    of    sodium-furfural    sulphite    in    aqueous 

liition  is  0-7"2xlO"3,      In  neutral  solutions  equilibrium 

itained  almost  instantaneously,  but  less  rapidly  in  acid 

ution.s,  although  the  amount  of  decomposition  is  con- 

.lerahly   greater   in    the   latter   case.       Combination    of 

ilphurous  acid    and    furfural   takes    place   only  at   the 

lihyde  grouping,   not  at  the  double   linkage,   furfural 

li  iving  in  this  lespect  as  a  saturated  aldehyde. — A.  8. 

'Iiiloid  ;  Products  of  the  explosion  and  comhustion  of . 

11.  Pfvl  and  P.  Rasenack.  Arbb.  Kais.  Gesundh.-Amt, 
1!I0!I."32,  1—34.     Chem.  Zentr.,  1909,  2,  763—704. 

I  the  past,  few  years  there  have  been  numerous  fires  in 
luloid  factories,  and  in  nearly  all  instances,  cases  of 
isoning  by  the  fire-gases  have  occurred.  The  authors 
jnsider  that  the  chief  sources  of  danger  are  the  products 
explosion  of  celluloid,  formed  at  a  relatively  low  tem- 
rature.  Two  series  of  experiments  were  carried  out. 
the  first,  celluloid  was  heated  until  explosion  (i.e., 
iden  evolution  of  gas)  took  place,  in  a  tube  filled  with 
^bon  dioxide,  nitrogen,  or  air  at  atmo.spheric  pressure, 
in  a  vacuum  over  mercury  ;  whilst  in  the  second  the 
luloid  was  liurned  with,  as  far  as  ]iossible,  avoidance  of 
plosion.  The  products  of  explosion  of  celluloid,  with 
Musion  of  air,  consisted  chiefly  of  carbon  dioxide  and 
moxide,  nitrogen,  nitric  oxide,  hydrogen  cyanide, 
-olein,   and   camphor  ;     oxides   of  nitrogen   other  than 


nitric  oxide  were  not  formed,  nor  were  hydrocarbons  and 
hydrogen,  100  grins,  of  celluloid  yielded  17 — 18  litres  of 
gas,  stable  at  the  ordinary  temperature,  and  consi-sting  of 
t — 7  litres  of  carbon  monoxide,  7 — 9  litres  of  nitric  oxide, 
3 — 4  litres  of  carbon  dioxide,  and  0'5  litre  of  nitrogen. 
100  grms.  of  celluloid  yielded  Ow  grin,  of  hydrogen 
cyanide,  excluding  a  small  quantity  fixed  by  the  acrolein. 
Bv  explosion  of  celluloid  in  presence  of  air,  nitrogen 
peroxide  was  formed  in  place  of  nitric  oxide,  and  this 
reacted  with  the  acrolein  to  form  strongly  reducing  com- 
pounds, probably  hj'droxylamine  derivatives.  In  presence 
of  a  sufficient  quantity  of  air,  and  with  small  quantities  of 
celluloid,  the  products  of  explosion  were  identical  with 
those  of  complete  combustion  (carbon  dio.xide,  water,  and 
nitrogen);  no  hydrogen  cyanide  or  carbon  monoxide 
was  produced  on  liiirning  1 — 2  grms.  of  celluloid.  On 
burnine  celliiloiil  with  a  restricted  su]iply  of  air,  larger 
(juantities  of  liydrogen  cyanide  were  produced  than  in  the 
explosion  of  celluloid,  100  grms.  of  celluloid  yielding  about 
1-2  grms.  of  hydrogen  cyanide. — A.  .S. 

Patents. 

j    Wood  pulp  ;   Process  lor  the  preparation  of hi/  means 

of  oxides  of  nitrogen.     J.  E.  Heden.    Ger.  Pat.  212,838, 
July  14,  1908. 

1 
Br  the  treatment  of  wood  with  oxides  of  nitrogen,  oxalic 

'•  and  picric  acids  are  said  to  be  produced  in  addition 
to  cellulose.  According  to  the  present  patent,  the 
wood  is  disposed  in  towers  or  other  suitable  chambers, 
and  is  subjected  to  the  action  of  oxides  of   nitrogen  and 

1  of  water  or  dilute  nitric  acid,  passing  through  the 
apparatus  in  opposite  directions.  It  isstated  that  in  this  way, 
tlie  wood  Jiulp  (cellulose)  is  obtained  directly  in  one  opera- 
tion. The  strong  nitric  acid,  saturated  with  oxalic  and 
]iicric  acids,  which  is  discharged  at  one  end  of  the  apparatus, 
is  distilled  to  remove  the  nitric  acid,  and  the  oxalic  and 

'   picric  acids  are  recovered  from  the  residue  by  crystallisa- 

I   tion. — A.  S. 

i 

Fibre  ;    Method  of  snaking  sheet .     I.   W.   Manshall, 

Yorklin,  Del.     U.S.  Pat.  930,205,  Aug.  3,  1909. 

Aftek  coating  one  side  and  the  edges  of  the  sheets  of  fibre 
with  an  adhesive  waterproofing  composition,  the  sheets 
are  soaked  in  water  to  remove  the  chemicals  contained  in 
I   them.— G.  W.  McD. 

Celluloid;    Manufacture  of  plastic  materials,  as  substitutes 

for  .     S.   Assadas.     First  Addition,  d-ited  May  8, 

1908,  to  Fr.  Pat.  387,537,  Jlay  S,   1907  (this  J.,  1908, 
873). 

A  LITRE  of  the  solvent  used  for  moistening  1  kilo.^of 
powdered  nitrated  paper,  in  order  to  render  it  non- 
inflammable,       contains      colophony      (2.5—200     grms.), 

'  stannous  chloride  (200 — 400  grms.).  ammonium  chloride 
(."> — 50  grm.s.),  and  carbon  tetrachloride  (5 — 50  grms.). 
An  alternative  sohition  contains  colophony  (25 — 200 
srms.),  and  either  ammonium  magnesium  jihosphate  or 
magnesium  phosphate  (150— 40<3  c.c.)  in  the  "nascent 
state."— G.  W.  JIcD. 

I 
PlaMic    product.     L.     Desvaux    and     H.     Allaire,    Paris. 
U.S.  Pat.  929,6(i0,  Aug.  3,   1909. 

See  Fr.  Pat.  388,097  of  1908  ;  this  J.,  1908,  873.— T.  F.  B. 

Cellulose  substitute.  O.  iliillcr.  Assignor  to  Rheinische 
Kunstscide.Fabrik,  Cologne,  Germany.  U.S.  Pat. 
930,874,  Aug.  10,  1909. 

See  Eng.  Pal.  .•521 1  of  1906  ;   this  J.,  190G,  805.— T.  F.  B. 

Cellulose  article  ;    Coloured .     0.  Miillcr,  Assignor  to 

Rheinische  Kunstseide-Fabrik  A.-G.,  Cologne,  Germany. 
U.S.  Pat.  931,634,  Aug.  17,  1909. 

See  Eng.  Pat.  (i942  of  190G  ;   this  J.,  1906,  775.— T.  F.  B. 
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XX.     FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    &    EXTRACTS. 

Aconite.     F.  0.  Taylor.     J.  Ind.  and  Eng.  Clu-in..  1909, 

1,  549—567. 
The  author  eivcs  a  critical  review  of  the  literature  on 
aconite  and  the  valuation  of  its  prei>aration9.  It  may  bo 
taken  as  establislicil  that  the  root  contains  three  alkaloids, 
viz..  aconitine  (acetylbenzoylaconine).  benzoylaeonine, 
and  aconine.  Dunstan  and  Cash  have  shown  thin  nconine 
and.  to  a  lesser  degree,  benzoylaeonine  act  as  antidotes 
to  aconitine.  and  methods  for  the  determination  of  the 
total  alkaloids  can  give  no  accurate  indication  of  the 
therapeutical  value  of  aconite  preparations.  The  best 
chemical  mithod  of  assay  is  that  ba.sed  upon  the  deter- 
mination of  the  ether-soluble  alkaloid,  but  it  is  pointed 
out  that  besides  aconitine.  benzoylaeonine  is  soluble  in 
ether,  and  aconine  is  not  completely  insoluble.  In  the 
author's  opinion  no  chemical  method  of  assay  has  yet 
been  devised  which  will  give  satisfactory  results.  For 
the  standardisation  of  aconite  preparations  on  the  basis 
of  the  therapeutically  available  aconitine,  the  Squibb  test 
is  recommended  as  being  simple,  rapid,  and  sujierior  in 
accuracy  to  chemical  methods.  The  test  is  as  follows  :— 
Dilute  the  fluid  extract  (other  preparations  in  jiroportion) 
so  that  01  minim  is  contained  in  1  lluid  drachm  of  .solution. 
Rinse  out  the  mouth  well  to  free  the  surfaces  from  mucus 
and  saliva,  and  hold  the  1  drachm  of  solution  in  the 
anterior  jiart  of  the  mouth  for  exaclly  one  minute,  and 
then  discharge  it.  A  distinct  aconite  "(tingling)  sensation 
should  be  perceived  within  1(1—15  minutes.  The  pro- 
portions reeommendeil  by  Squibb  corresjjond  to  1  part 
of  fluid  extract  to  000  of  water.  In  laboratory  practice 
the  author  recommends  dilutions  of  I  in  TOO  for  the 
fluid  extract  of  the  drug,  1  in  100  for  the  fluid  extract 
of  the  leaves,  1  in  3000  for  the  extract  of  the  root,  and  1  in 
500,000  for  aconitine. — A.  S. 

Hydrolysis  of  tjlucosidcs  by  emnlsin  ;     Infliieiire  n/  quinol 

(hydroquinoiie),    ijallic    acid    and    tannin    on    llir    , 

A.  Fichtenholz.  .J  .Pharm.  Chim.,  190i),  30,  199—204! 
QuixoL,  gallic  acid,  and  tannin  all  exert  a  retarding 
action  on  the  hydrolysis  of  glucosides  by  ciiuilsin.  The 
action  however  is  not  uniform  ;  it  varics"botli  with  these 
compounds  and  with  different  glucosides.  Thus,  quinol 
has  a  very  powerful  retarding  influence  on  the  liydrolysis 
of  arbutin,  but  its  action  is'insignilicant  in  the  case  of 
gentiopicrin  and  of  amygdalin.  Gallic  acid  entirely 
arrests  the  hydrolysis  of  arbutin  by  eiuulsiu,  and  almost 
entirely  that  of  aucubiu  ;  other  glucosides  showed  partial 
and  variable  progress  of  hydrolysis  in  jjivsence  of  gallic 
acid.  Tannin  also  varies  in  its  action  with  different 
glucosides.  It  docs  not  entirely  arrest  the  hydrolvsis  of 
arbutin.- .J.  ().  B.  -'        - 

Glycyrrhizinic   acid   in   other  plants   [besides   Olycyrrhiza 

glabra] ;  Occurrence  of .     A.  Tschirch  and  S.  Gauch- 

mann.     Z.     allgem.     osterr.     Apoth.-Ver.,     1909,     47 
385-380,  393-394. 

Thk  authors  ha\e  found  glycyrrhizinic  acid  to  be  present 
in  two  5)lants  besides  Glycyr'rhiza  glabra,  ."^mall  fragments 
of  the  root  of  I'eriandra  dulcis  Mart.,  from  Brazil,  were 
extracted  with  water,  the  extract  boiled  and  liitered. 
The  clear  liquid  was  treated  with  dilute  suli)hurie  acid! 
the  precipitate  collected,  washed,  and  drained  on  porous 
earthenware.  It  was  dissolved  in  warm  alcohol,  cooled, 
and  more  alcohol  added,  juoduring  a  precipitate.  After 
standing,  the  liquid  was  Hltered,  and  evaporated  to  dry- 
ness. The  residue  was  taken  \ip  with  alcohol,  an  ecnial 
volume  of  ether  added,  the  liquid  Hltered,  and  again 
evaporated  to  dryness.  The  residue,  which  was  glycyr- 
rhizinic acid,  was  a  yellow  powder,  with  a  sweet  taste. 
It  dissolved  in  hot  water,  the  solution  forming  a  jelly 
on  cooling.  When  jjurilicd  through  the  potassuim  salt, 
and  crystallised  from  hot  dilute  alcohol,  glycynhizinic 
acid,  CijHjjO,,.  formed  colourless  crystals,  "nielling  at 
195°  C.  when  dried.  The  acid  agreed  in  its  pro|)crtics 
with  that  obtained  from  Olycyrrhiza  glabra  (Arch.  Pharra., 


1907,  97).  Cortex  Monesioe  obtained  from  Praiosii 
lactexrcns  Radlk..  which  grows  in  Rio  de  .laniero,  wa 
also  found  to  contain  this  acid.  The  powdered  bari 
was  extracted  with  70  jx-r  cent,  alcohol,  the  alcobu 
distilled  off  and  taken  up  with  water.  The  clear  aqueou: 
liquid  was  treated  with  lead  acetate,  and  the  precipitati 
collected  and  washed.  The  precipitate  was  sus|K.nd(t 
in  dilute  alcohol  (1:4),  and  decomposed  by  means  e 
hydrogen  suli)hide.  The  filtered  liquid  was  evaporated 
taken  up  with  alcohol,  hltered,  and  ether  added.  Afte 
standing,  the  clear  liquid  was  eva))orated  to  drjTiess 
dissolved  in  hot  dilute  alcohol,  and  treated  with  Wdi 
powder  to  remove  tannic  acid.  On  filtering  and  evspo 
rating  to  dryness,  the  residue  was  found  to  consist  a- 
glycyrrhizinic  acid. — F.  .Shdx. 

Vanilla  in  Hawaii.     J.  G.  Smith.    Brit,  and  Col.  Druggisi 
1909,  56,  208. 

The  vanilla   i)lant  begins  to  flower  during  its  second  ,., 
third  year,  and  continues  flower  production  until  seven 
or  eight  years  old.     Cultivation  consists  in  keeping  d»«i 
the  weeds  and  underbrush  in  the  jilantation.     Tlu'  vai 
plant  only  bears  ])ods  when  the  (lowers  are  hand-])ollena- 
This    is    a    delicate    operation    not    difficult     to     li 
The  pods  mature  in  from  six  to  eight  mouths,  bi-coi. 
hard,    thick,    and    greenish-yellow.      They    are    gatln 
before    ripe.      After     gathering,     the     green    ixxis 
spread  out  and  exposed  to   the  air  for  24  hours,   li. 
roughly   assorted    into   grades   according   to   size.     Afu-r 
being  graded  the  pods  are  sweated  between  the  fold!«  o( 
woollen  blankets  exposed  to  the  heat  of  direct  sun^'i 
During   the   jx-riod   of  fermentation   the   pods  turn  ■ 
brown,  become  soft  and  leathery,  and  sweat  freely, 
pods  are   manipulated   for  .several  days  until  the  pr. 
degree  of  colour  and  aroma  have  developeil.     .After  • 
mentation   they   are   dried   in   the   sun   for  a  few   houn., 
and    Mually    in    cloth-covered    trays,  in    the    shade,  with 
gentle  heat.     When  fully  dried — that  is.  when  the  po^l^ 
no  longer  lose  weight,  but  are  still  moist  and  pliable  to 
the  touch — they  are  packed  tightly  in  tin  boxes  and  ■■■ 
again  mani]>ulate(l  in  bulk  for  one  or  two  months.     W 
completely  cured  the  jjods  are  sorted  to  size  and  col 
tied  in  bundles,  and  these  packages  ))acked  in  tin-li 
boxes  which  are  soldered  when  full.     The  yield  i»'r   i 
in    Hawaii    has   been    estimated    at    about    13,0(Kj   ]« 
producing  about   120  lb.   of  flnished    vanilla   beans,  f 
cured  and  ready  for  the  market.     The  industry  is  a  \ 
profltable   one    for    persons    having   sullicieni    uieans    ■ 
will   give   this   industry    their   personal    su])crvision.      J 
price  of  the  vanilla  bean  dejiends  as  much  upon  the  out- 
ward   ajipearance    of    the    finished    product    as   u|K)n   iK 
actual  (|uality,  as  indicated  by  aroma  and  flavour.     • 
is  therefore  necessary  at  every  stage  in  the  growth    • 
fermentation  of  the  crop.     Five  acres  of  vanilla  in  beai 
should  yiclil  from   .?400  to   ?500  worth  of  beans  piT  ,. 
per    annum,    after    the    third    year.     There    arc    vaiu 
plantations  in  the  Kona  district  on  the  island  of  Hawaii, 
and  in  the  Kona  district  of  Oahu  near  Honolulu.     Much 
land  is  still  available  which  is  quite  suitable  forthconlti- 
vation  of  this  crop. 

Pelitg rain  oil  ;  Adulterated ,   [Addition  of  ethyl  lartml, 

and  oleic  acid].     E.  J.  Parrv.    Chem.  and  Drugg.,  1809, 
75,  410—411. 
Two  sam])lcs  of  petitgiain  oil  adulterated  by  the  addition 
of  an  ethyl  tartrate,  |)rolial)ly  diethyl  tartrate,  are  reported 
on.     They    had    the    following   characters : — {A)   Sp.   i.m 
0-908    at    15°  C;    [o]d=-{-8^;     n2»°=  1-4622 ;     appar. 
esters,  48  per  cent.     (B)  Sp.  gr.  0-902  at   15°  C.  :   [«Ji 
+  ',°  ;     n20'=  1-4635;     apparent  esters,  47  Iter  cent.     The 

odour  of  both  was  abnormal.  When  boiled  under  » 
reflux  condenser,  turbidity,  increasing  to  a  deiMwit,  WM 
observed.  The  amount  "of  volatile  acids  obtained  by 
distillation  after  saponification  was  e(|uivalenl  to  culy 
25  );er  cent,  of  the  esters  found  to  be  jiiv.sent.  The  non- 
volatile acid  was  identified  as  tartaric  acid. 

Two  other  samples  were  found  to  Ik-  sophisticated  with 
free  oleic  acid.  These  had  respettively  the  ftillowii.ir 
characters  :— Sp.  gr.  at  15°  C,  0-904  and  0-9035  ;   [nji 
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-2=30'  and  +2°;  nj,<'='=l-4oSS  and  1-4559;  apparent 
esters,  43  and  46  per  cent.  ;  acid  value,  10  and  15  per 
cent.  The  addition  of  aqueous  potassium  hydroxide 
solution  rendered  these  oils  semi-solid.  Tliis  adulteration 
does  not  seriously  affect  the  solubility. — J.  0.  B. 


I  Bergamot ;    Essential    oil    of  .      [AdtiltenUion     with 

\      esters].     J.   C.    Umney.     Chcm.   and  Drugg.,  1909,    75, 
411. 

The  prevailing  high  price  of  borgamot  oil  lias  induced  a 
j  considerable   amount   of   sliilful   adulteration.      For   this 

purpose,  orange  oil  is  employed  together  witli  sufficient  of 

some  foreign  ester,  to  bring  the  "  ester  value  "  of  tlie 
j  mixture  up  to  the  normal  figure.  In  1895,  the  author 
!  found  the  characters  of  genuine  bergamot  oil  to  be  : — 
;•  Sp.  gr..  0-882— 0-88(3  at  1.5°  C.  ;  [ci]d  not  exceeding 
'  -)-15°  ;  residue,  not  more  than  (i  per  cent,  when  evaporated 
i  on  the  water-bath  ;  esters,  as  liualyl  acetate,  not  less  than 
!  38  per  cent.  ;  solubility  in  80  per  cent,  alcohol,  1  :  2. 
S  Samples  of  guaranteed  "  pure  "  oil  recently  met  with  had 
j  the  following  characters  :  Sp.  gr.  at  15°  C,  0-887  ;  [n]D= 
I  -t-19°  to  +22°  ;  e-sters,  41  to  45-5  per  cent.  ;  non-volatile 
I  residue,  4-4  to  4-5  per  cent.  Notwithstanding  the  normal 
'  ester  value,  f  lie  odour  of  these  oils  was  poor  when  compared 
'  with  authentic  oil  containing  40  per  cent,  of  natural  linahd 

acetate.  The  optical  rotation  of  these  samples  is  abnor- 
'  mally  high,  and  the  residues  low.     The  residue  of  normal 

bergamot  oil  rarely  falls  below  5-1  per  cent.  They  proved 
I  to  contain  added  terpineol  acetate.  After  saponification, 
'the  characteristic  lilac-like  odour  of  terpineol  was  readily 

detected.  These  oils  were  probably  mixtures  of  orange 
'and  bergamot  oils  with  added  terpineol  acetate.  ' 

i    Terpineol  acetate  readily  lends  itself  to  this  purpose. 
'Its  odour  is  weak,  but  pleasant ;    sp.  gr..  about  0-9('i0  ; 
(Optically    inactive  ;     b.   pt.,    220' — 225°    C.     Commercial 
'samples   contained    approximately    90   per   cenf..    of   the    1 
'ester.     It  is  now  being  supplied  by  manufacturers  abroad, 

with  instructions  for  mixing.  Ethyl  citrate,  ethyl 
ibenzoate,  and  benzyl  benzoate  are  also  being  offered  for 

similar  purposes.     Genuine  bergamot  oil  of    the  present 

season  is  found  to  differ  very  slightly  in  optical  activity 
'from  the  samples  examined 'in  1905,  the  rotatory  power 
I1['']d=  +  17°)  being  somewhat  higher  ;  the  other  characters 
lire  normal. — J.  0.  B. 


Cilrondlal   and   cinnatnic   aldiln/de  ;     Compounds    of   sul- 

]    phurovs    acid    with   .     W.    Kerp    and    P.    Wohler. 

'    .\rbb.  Kais.  Oesundh.-Amt,  1909,  32,  99—119.     Chem. 
Zentr.,  1909,  2,  708—710. 

The  authors'  experiments  were  carried  out  with  the 
jiddition-compounds  cf  sodium  bisulphite  and  citronellal 
jind  cinnamic  aldehyde  respectively,  the  sodium  salts 
!if  eitronellal-hvdro-,  and  dihvdro-sulphonio  acid, 
:},H,7(HS03Na).COH  and  CaH,7(HS03Na).CH0H.S03Na, 
!he  sodium  salt  of  cinnamic  aldehyde-dihydrosulphonic 
iicid,  C5H5.CH(S03Na).CHo.CH(OH)S03Na,  and  phenyl- 
|ulphopropionic  acid,  CeH..CH(S03H).CH,.C00H,  the 
Iddition-compound  of  sulphurous  acid  and  cinnamic  acid 
'see  this  J.,  1899,  169).  In  aqueous  solutions  of  salts  of 
he  normal  bisulphite  addition-compounds  of  citronellal  i 
|nd  cinnamic  aldehyde,  the  comple.x  anion  decomposes 
ate  the  aldehyde  and  bisulphite-ions,  and  the  latter  then 
inite  with  the  unaltered  complex  anion,  with  formation 
f  the  corresponding  aldehyde-dihydrosulphonic  acid 
nioD.  The  first  reaction  proceeds  very  rapidly  in  cora- 
'larison  with  the  second.  The  dihydrosulphonic  acids  of  ' 
'itronellal  and  cinnamic  aldehyde,  and  citronellalhydro- 
'ulphonic  acid  are  much  more  stable  than  the  addition- 
■ompounds  of  sulphurous  acid  and  the  aldehydes.  Sodium 
('henylsulphopropionate  is  still  more  stable,  yielding  no 
julphur  dioxide  even  when  warmed  with  sulphuric  acid.  | 
I'he  dihydrosulphonic  acids  of  citronellal  and  cinnamic 
lildehyde  are  comparable  with  acetaldehyde-sulphurous 
!cid,  with  respect  to  pharmacological  action  (ace  this  J., 

i904,  832)  :    citroncllal-hydrosulphonic  acid  and  phenyl 
ulphopropionic  acid  behave  as  inert  sulphonic  acids. 

—A.  S. 


Chemical  constitution  and  pharmacological  or  ■physielogical 

j       action    [of    medicines] ;      Relation    between    .     R 

I       Liiders.     Z.  offentl.  Chem.,   1909,  15,  282—288    30'— 
j       311. 

j   The  author  gives  a  summary  of  the  leading  facts  already 
iaiown    concerning    the    relation    between    the    chemical 
;'  constitution  and  the  physiological  behaviour  of  substances 
I   used  in  medicine.     Blake  in  1839  (Comptes  rend.,  1839  - 
]   Koy.  Soc.  Proc,  1841;    Ber.,  14.  394;    Amer.  J.  Science 
'   and   Arts,    VII.,    1874,   March)   examined   the   action   of 
metallic  salts  and  found  that  the  higher  the  valency  of 
an  element,  the  greater  is  the  number  of  organs  which 
its    compounds   can    affect.     Where    one    element   forms 
,    compounds    which    are    divided    into    two    isomorphous 
groups,  a  member  of  one  group  will  differ  from  a  member 
I    of   the   other   group   in   its   action.     For  instance,   ferric 
chloride  is  a  ha>mostatic,  whilst  ferrous  salts  have  no  such 
action.     Blake     also     found     that     within     isomorphous 
groups,   the   toxicity  increased   with  the  atomic   weight. 
Botlan  (Centralbl.  f.   med.   Wiss.,   1885,  [48],  discovered 
that     solutions     of     sodium     chloride     when     injected 
into   the   blood   produced   no   effect,    but   that   chlorides 
i)t     other     metals     raised     the     bl-^od-pressure.     Bouch- 
ardat    and    Cooper    observed    that    the    effect    of    salts 
of    potassium    on    the    blood- pressure   was  greater  than 
that   of   salts   of   rubidium   and   caesium.      However  the 
anti-epileptic  properties  of  the  bromides  of  the  potassium 
group  increase  with  the  atomic  weight,  cjesium  bromide 
liaving  the  strongest  effect.     Calcium  and  strontium  salts 
are    almost    innocuous    compared     with    barium      salts. 
Uranium  is  an  cminentlv  poisonous  metal.    According  to 
Priestley   (Phil.    Trans.  "Roy.    Soc,    166 ;     .J.    Anat.  'and 
Phys.,    11)    the    meta-    and    pyro-salts    of    vanadic    and 
phosphoric  acids  are  toxic,  whilst  the  ortho-salts  are  not 
so.     The   organic   compounds   of   arsenic,  antimony,  and 
])hosphorus   are   less   poisonous   than   the   salts   of   these 
elements,  and  have,  consequently,  proved  of  therapeutic 
use.     Kronig  and  Paul  (this  J.,   1900,  1033)  have  shown 
that  the   acti\'ity   of   metalhc   salts,   especially   the   salts 
of  mercury,  is  dependent  on  the  degree  of  dissociation. 
.Mercuric    cyanide    and    thiocyanate    are    less    germicidal 
than  mercuric  chloride.     The  gennicidal  action  of  acids 
depends    on    the    concentration    of    the    hydrogen    ions. 
With   regard    to    carbon    comjiounds,    Richardson    (Med. 
Times  and   Gazz.,  Sept.-Oct.,  1871)  ascertained   that  the 
hydrocarbons  of  the  methane  series  act  as  aiifesthetics, 
and  in  large   quantities   produce   cessation   of   the   pulse 
and  death.     Schmiedeberg  (Arch.  cxp.  Pathol,  u.  Pharm- 
acol.,    20,     201)     stated    that    highly    poisonous    atom- 
groupings   lose    some    of    their    toxicity    when    more    or 
less    substituted    by    hydrocarbons    of    the    fatty    series, 
for   example    trimethylarsine    is    less    toxic    than    arsine. 
Conversely   the   activity   of   hydrocarbons   is   diminished 
or  even  destroyed  by  combination  with  other  atoms  or 
atom-groupings.     Methylamine  has  similar  properties  to 
those  of  ammonia,  but  causes  no  narcosis.     The  methyl- 
ation    of     alkaloids    having    different    actions,    produces 
substances  which  all  paralyse  the  motor  nerve-endings. 
The    introduction    of     hydroxyl     groupings    lowers    the 
activity  of  the  fatty  hydrocarbons.     Hexy)  alcohol  is  a 
strong  narcotic,  whilst  mannitol  is  almost  a  food.  Ammonia 
produces  spasms  of  the  throat,  but  methylamine,  whilst 
equally  irritating  to  the  mucous  membranes,  is  less  poison- 
ous. If  an  acid  radicle  is  introduced,  inactive  substances  are 
produced,  such  as  acetamide.     The  presence  of  a  nitro- 
or  nitroso-grouping  increases  the  toxicity  of  aliphatic  or 
aromatic  compounds  when  attached  directly  to  a  carbon 
atom.     The  nitrites,  e.g.,  ethyl  nitrite,  lower  the  blood- 
pressure  and  accelerate  the  pulse.     The  toxicity  of  the 
cyanoeen   group   is    diminished    by    the   introduction    of 
alkyl  'groupings.        Formaldehyde    has    a    characteristic 
irritating  and  antiseptic  action,   but  with  acetaldchyde, 
)Jiopionaldehyde.  etc.,  the  action  of  the  alkyl  grouping 
becomes  manifest,  and  after  causing  some  irritation  they 
bring   about    anesthesia.     The   latter   action    disappears 
with  the  introduction  of  hydroxyl  groupings,  sugar,  for 
in.stance,  showing  no  ans-sthetic  action.     Ketones  show 
narcotic  action  and  lowering  of  the  blood -pressure  in  a 
smaller  degree,  and  their  activity  ap]ioai-s  to  increase  with 
the    molecular    weight.     The    introduction    of    sulphonic 
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or  carboxyl  groupings  lessens  the  physiological  action ; 
phenolsulphomc  ai'id  is  less  active  than  phenol.  Sulphur 
compounds  become  less  toxic  when  the  sulphur  itself  is 
attached  to  alkyl  groupings.  Chlorine  and  bromine, 
wlien  introduced  into  com])ound9,  increase  the  hypnotic 
effect,  whilst  iodine  increases  the  antiseptic  action.  But 
iodine  when  substituted  in  the  side-chain,  forms  potassium 
iodide  in  the  body.  Of  ortho-.meta-.and  para-substitutod 
compounds,  the  latter  arc  generally  the  most  poisonous. 
The  arrangement  of  the  atoms  in  a  group  affects  the 
physiological  action.  Penicillium  glaucum  attacks  d- 
tartaric  acid,  but  not  /-tartaric  acid.  For  higher  organisms, 
/-tartaric  acid  is  the  most  poisonous,  coming  next  is 
rf-tartaric  acid,  and  finally  racemic  acid.  d-Cocaine  pro- 
duces a  shorter  anxsthesia  than  /-cocaine,  and  /-nicotine  is 
twice  as  poisonous  as  d-nicotine.  The  ammonium  bases 
of  alkaloids  generally  have  a  curare-like  action.  Of  the 
two  0[)tical  isomeridcs  of  suprareuine,  the  licvo  modifica- 
tion alone  has  any  therapeutic  action.  As  to  the  con- 
nection between  taste  of  substances  and  their  constitution, 
the  increase  of  the  hydroxyl  groupings  in  the  aliphatic 
series  increases  the  sweet  taste,  as  in  glvcerol  and  the 
sugars  for  instance.  E.  Fischer  (Ber..  35.  SiitiO)  found  that 
o-amino-butyric  acid  ha<l  a  sweet  taste,  whilst  the  ff-acid 
tasted  less  sweet,  and  the  y-acid  was  insipid. 
All  the  antipyretics  are  derived  from  one  of  three 
substances  :  ijuinoline,  aniline,  and  pyrazolone,  each  of 
which  lowers  the  body-tcmpcrature.  Quinine  in  addition 
decreases  the  rate  of  metabolism,  as  shown  by  a  lessened 
output  of  nitrogen.  The  tasteless  derivatives"  of  quinine, 
arii-to()uinc  and  cuijuininc,  are  antipyretic,  but  larger  doses 
are  rctpiired  in  malaria.  Aniline  cannot  be  used  as  an 
antipyretic,  as  it  poisons  the  blood.  This  undesirable 
property  disappears  in  acctanilide  (antifebrin),  which  is  a 
more  rapid  antipyretic  than  quinine,  but  is  not  a  specific 
for  nuilaria,  and  has  less  effect  on  the  mctaboUsm. 
I'henaietin  is  the  least  dangerous  febrifuge.  Antipyrino 
and  jiyramidonc  arc  stronger  antipyretics  than  quinine, 
and  do  not  decrease  the  metaholisni.  yet  their  action  is 
not  exactly  the  same  as  that  of  phenacetin.  The  hypnotics 
can  be  divided  into  four  groups  The  first  includes 
cldoral.  tricldoroisopropyl  alcohol  (isoiiral).  and  a  con- 
densation product  of  chloral  and  amylene  hydrate  known 
as  dorniiol.  These  produce  sleep,  but  may  have  a  bad 
effect  on  the  heurt.  The  second  group "  of  hypnotics 
comprises  sulphonal  and  its  homologues.  which  have 
th?  drawback  of  being  insoluble,  and  possess  a  tendency 
to  cumulative  action.  Aldehydes  containing  no  halogen 
such  as  i)araldehyile  and  amylene  hydrate,  belong  to  the 
third  >rr(iu|i.  The  most  ini]>ortant  group  of  hypnotics  con- 
sists of  derivatives  of  urea,  for  example,  methylpropylure- 
thanc  (hedonal),  diethylmalonylurea  (veronal),  and  others. 
The  sodium  compounds  of  some  of  these  arc  soluble,  and 
can  therefore  be  injected  subcutaneously.  Meyer  has 
stated  (Arch.  f.  exp.  Path.  u.  Pharm..  1S99,  42,  liX))  that 
the  narcotic  .iction  of  hypnotics  depends  on  their  abihty 
to  dis.solve  fats.  If  one  of  the  hydroxyl  groupings  of 
morphine  be  replaced  by  a  mcthoxyl  grouping,  codeine 
is  produced,  which  is  less  narcotic  and  analgesic  than 
mcri)hine,  and  is  more  stable  in  the  organism.  Diacctyl- 
morphine  (heroine)  differs  from  morphine  in  its  effects. 
Substitutes  for  cocaine  to  be  of  use.  must  contain  benzoyl-, 
ester-,  and  aminc-groui)ings.  This  is  shown  in  such  local 
anasthctics  as  the  hydrochloride  of  benzoyltelramethyl- 
diaminoethylisoi)ro])ylalcohol  (alypinc),  the'hydrochloride 
of  ^;-aminobenzoyldicthylaminoethanol  (novocaine).  and 
othei^.  Organic  arsenic  compounds  have  been  much  used 
in  medicine  in  recent  years.  Sodium  ;y-aniino])hcnyl- 
arsonate  (atoxyl),  acts  upon  trypanosomes,  but  has  otlier 
actions  upon  the  body  which  arc  deleterious.  The  acetyl 
derivative  (arsacctin)  has  been  used  mere  often,  but  is  still 
associated  with  harmful  reactions.  All  the  arsenic  com- 
pounds which  exert  a  destructive  action  on  trypanosomes. 
have  an  amino-grouping  in  the  ])ara-positi("jn.  Khrlich 
(Biol.  Zentralbl.,  6,  214)  has  found  that  certain  dyestuffs 
arc  taken  up  by  definitive  organs,  "  methylene  blue  " 
being  absorbed  by  living  nerve  fibres. — F.  Shdx. 

Ether  ;    Purification  of .     G.  Oarbarini.     Bull.  Assoc. 

Chim.  Sucr.  et  Dist.,  1909,  28,  llCo— 11C8. 
On  exposure  to  air,  ether  acquires  oxidising  properties. 


The  author  has  made  experiments  with  a  view  to  removing 
the  oxidation  product  contained  in  ether  that  has  beei 
exposed  to  air.  and  has  found  that  a  dry  preparatioi 
of  feri-ous  hydroxide  is  a  suitable  reagent  for  this  purpose. 
The  reagent  is  prepared  as  follows  : — EquimoleciUar  pro- 
portions of  crystallised  ferrous  sul|>hate  and  finelv 
[jowdercd  calcium  oxide  are  intimately  mixed ;  inter- 
action is  insured  by  the  presence  of  the  water  of  crystal- 
lisation of  the  iron  salt.  If  there  is  a  dcliciency  ot  this 
water,  the  reaction  is  retarded  or  even  prevented  altogether, 
and  to  remedy  this,  15 — 20  c.c.  of  water  per  2U  kilos, 
of  the  mixture  are  added.  The  mass  acquires  a  greenish 
colour  which  gradually  deepens,  and  much  heat  is  liberated. 
The  product  is  shaped  into  the  form  of  a  cone  and  covei«d 
with  powdered  calcium  oxide.  Directly  the  ferrous 
hydroxide  shows  a  sign  of  oxidising  to  tlie  ferric  state, 
the  preparation  (20  kilos.)  is  added  in  small  quantities  to  the 
ether  (10.000  litres).  The  mixing  is  effected  in  a  special 
drum  of  10,000  litres  capacity.  The  interior  of  the  drum  is 
provided  with  4  stojjs  which  carry  iron  chains,  whereby 
intimate  admixture  of  the  materials  is  insured  on  rotating 
the  drum  ;  the  iron  chains  arc  padded  to  prevent  loo 
violent  contact  with  the  drum.  As  a  rule,  with  an 
occasional  rotation  of  the  drum,  a  contact  of  24  hours 
duration  is  enough.  The  ether  passes  from  the  drum 
to  a  filter  and  thence  to  a  receiver. — L.  E. 

Butyric  acid  from  alcohol ;    Formation  of  under  the 

influence    of    the    silent    electric    discharge.      W.    Lob. 
Bioehem.  Zeits.,  1909,  20,  12(5—135. 

DuRrMO  the  action  of  the  silent  discharge  on  moist  methane, 
moist  acetylene  (with  and  without  nitrogen),  aqueous 
alcohol,  and  other  substances,  the  author  has  obscn'ed 
an  odour  of  butyric  acid.  In  confirmation  of  this,  he 
has  now  proved  that  by  the  action  of  the  silent  dischu 
on  aqueous  ethyl  alcohol  vapour,  butyric  acid  (or  rati 
its  ethyl  ester)  is  formed,  this  being  the  only  higher  fu.  . 
acid  produced.  The  author  has  already  shown  that  the 
alcohol  decomposes  primarily  into  hydrogen  and  acetaldc- 
hyde.  The  fact  that  butyric  acid  is  derivable  from 
acctaldehyde  through  aldol,  renders  it  easily  understood 
that  all  substances  which  yield  acctaldehyde  under  the 
action  of  the  silent  discharge,  can  form  more  or  less  butjTic 
acid  ;  acctaldehyde  itself  is  formed  from,  and  decom 
poses  into,  methane  and  carbon  monoxide,  so  that,  given 
the  condition  requisite  for  even  the  transient  exiatcoce 
of  these  two  substances,  a  synthesis  of  butyric  acid  is 
po.ssible.  Thus,  in  the  decomposition  of  moist  methane  bv 
the  silent  discharge.  (H.-f HjO:;iCO~3H..  this  con- 
dition is  realised.  With  regard  to  the  de<ompo8ition  of 
alcohol,  it  cannot  be  decided  whether  the  aldehyde  firsl 
formed  yields  butyric  acid  directly,  or  decomposes  mto 
methane  and  carbon  dioxide  which  then  react  to  fomi 
this  acid.  The  fact,  however,  that  in  all  systems  in  which, 
by  the  action  of  the  silent  discbarge,  the  possibihty  of 
acetaldchyde-formation  exists,  butyric  acid  is  also  formed, 
proves  the  genetic  relation  of  the  two  reactions.  If 
carbon  monoxide  and  methane  constitute  the  primary' 
materials  for  the  synthesis  of  butyric  acid,  the  synthesis 
of  this  acid,  like  that  of  the  carbohydrates,  may  he 
effected  from  carbon  dioxide  and  water,  the  oiUy  obstacles 
being  of  an  experimental  kind.  This  synthesis  is  shown 
b}'  the  following  scheme  : 

I.  CO..-i-H,,0->CO-fHjO  +  0 
II.  C0  +  H„O->CO,-fHj 
HI.  CO-r3H.,-*CH;-|-H,0 
IV.  2CH ,  -f  2C0-+  CH ,CH  X"H  ,COOH. 

Each  of  these  reactions  singly,  is  practicable.  The 
author  also  points  out  that  acetylene,  derived  from 
methane  bj-  removal  of  hydrogen,  may  be  an  intermediate 
product  of  the  decomposition  of  alcohol  by  the  silent 
discharge,  the  acetylene  taking  u|)  water  to  form  acctalde- 
hyde. He  also  discusses  the  relations  connecting  *'■• 
reactions  effe<'ttHl  electrically,  with  the  fundanici 
biological  re'action.  the  decom]><i»ition  of  moist  carl 
dioxide,  and  points  out  that  when  the  introduction  ul 
nitrogen  into  simple  organic  comjHJunds  is  explained, 
natural  organic  chemistry  will  be  derivable  from  tliis 
simplest  of  biological  reactions. — L.  E. 
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Sitrofjen  ;    Fixation  of hy  alcohol  under  the  influence 

of    the    silent    electric    discharge.     W.     Lob.      Biochem 
Zeits.,  1909.  20.  136—142. 

Bekthelot   has   previously   inve.stigated   the   fixation   of 
nitrogen  by  alcohol  and  other  organic  substances  under 
the  influence  of  an  electric  discharge  (this  J.,  1898,  404). 
The   author   points   out,    however,    that    with    regard   to 
.  alcohol  and  the  other  substances  examined   by  himself, 
:  the    conditions    are    not    those    assumed    by    Berthelct. 
Thus,    as    a    result    of     decomposition,    a     number    of 
substances    is    formed    and    this    fact     has    necessitated 
various  preliminary  investigations,   e.cj.,   the  influeace  of 
■  the  silent  discharge  on  moist  nitrogen  and  moist  nitric 
ojride  (this  .!..  1908,  945).     The  author  has  now  examined 
the  influence  of  the  silent  discharge  on   the   fixation  of 
nitrogen  by  alcohol  of    concentration  ranging  from  50  to 
100   per  cent.     A   special   form   of   apparatus   was   used, 
and   the   discharging   tube   was  cooled   by  cooling   tubes 
^  placed   in    the   solutions    of    salt   serving   as   electrodes. 
j  In  spite  of  the  fact  that  the  temperature  of  these  solutions 
i  did  not  exceed  20°  C,  the  discharging  tube  always  contained 
.sufficient  alcohol   vapour.     The   nitrogen  is   not  fixed  as 
jsuch.  but  first  forms  ammonia  with  the  hydrogen  which 
j  ia    produced.     Hence,    the    alcohol    is    decomimsed    into 
.  acetaldehyde    and    hydrogen.     The    aldehyde    is    decom- 
posed into  methane  and  carbon  monoxide,  with  the  result 
that   formaldehyde    is    produced,    and,    by    combination 
of  formaldehyde  and  ammonia,   hexamethylenetetramine 
is   obtained.     J'ormic    acid  and  ammonium  formate,  and 
ammonium    butyrate    (see    preceding    abstract)    are    also 
I  obtained.     The  author  also  considers  it  probable  that  an 
;  amino-acid  can   be  prepared  from   the  simplest  primary 
1  substances  and  has  observed  indications  of  its  occurrence, 
^  but  his  results  do  not  permit  of  a  definite  conclusion  on 
'  this  point.     If  the  reaction 

2C02+2H,0=CH20H.CHO  +  20, 

can  be  carried  to  the  further  stage, 

CH20H.COOH+2NH3  =  NH.,.CH,.COONHi+H„0 
,  by   means    of    ammonia    and    with    the    co-operation    of 
[oxygen,    a   direct   synthesis   of   glycocoU   from    the   eon- 
jstituents  of  atmospheric  air  would  be  practicable. — L.  E. 


Iodine 


exports     from     Japan. 
Sept.  4,   1909. 


&    Col.    Drug., 


Brit. 
[T.R.] 

Exports  of  iodine  from  Japan  during  late  years  have  been 
as  follows  : — 


I 


Cwt. 


Value. 


1902. 
1903. 
1904. 

1905. 


35 
283 
612 
535 
198 
305 


£ 
1,483 
10.117 
26,880 
26,629 
7.896 
10,182 


Tile  fall  in  exports  which  took  place  in  1906  w-as  oeca- 
Moned  by  the  reduction  in  price  made  by  the  European 
(iodine  syndicate,  which  tried  to  free  the  market  from 
[Japanese  competition.  About  half  Japan's  iodine  exports 
jcome  to  England. 

'Solubiliti/    of   .silver    iodide     in    sodium    iodide   solutions. 
Krym.     See  VII. 

■  \mmonium      phosphate  ;      its     volumetric     determination. 
W'ilkie.     See  VII. 

Determining    iodides    aiid    free    iodine.      Bugarszky    and 
Horvath.     See  XXIII.,  Inorg.  Quant. 

Patents. 

Organic   substances ;      Reduction   of    .       F.    Bedford, 

and  C.  E.  VViUiams,  Sleaford.     Eng.  Pat.  9112,  April  27, 
1908. 

|Ihe   authors    have   improved    the    process   for   reducing 
organic  substances  described  in  Eng.  Pat.  2520  of  1907 


(this  J.,  1908,  296)  by  carrying  out  the  reduction  under 
diminished  pressure  and  immediately  distilling  off  the 
product  of  reduction  under  diminished  pressure. — J.  C.  C. 

o-Dioxydiphenylethanolmethylamine  and  process  of  making 
same.  F.  Stolz  and  F.  Flaecher,  Hochst  on  llaine, 
Germany,  Assignor  to  H.  A.  .Metz  and  Co.,  New  York. 
U.S.  Pat.  930,703,  Aug.   10,   1909. 

The  hydrochloride  of  methvlaminoacetocatechol  (see 
Eng.  Pat.  20.480  of  1903  ;  thisj.,  1904,  1043)  is  dissolved 
in  water,  and  the  solution,  slightly  acidified,  is  reduced 
by  means  of  sodium  amalgam  or  other  suitable  reducing 
agent,  and  the  impurities  are  extracted  from  the  solution 
by  means  of  ether  ;  the  solution  is  then  concentrated, 
filtered,  again  extracted  with  ether,  and  finally  treated 
with  ammonia  to  precipitate  the  o-dihydroxydiphenyl- 
ethanolmethylamine.  The  new  product  'melts  at  aljout 
208°  C,  is  sparingly  soluble  in  water,  alcohol,  or  ether, 
stable  when  dry,  optically  inactive,  and  possesses  astrin- 
gent and  hemostatic  properties. — T.  F.  B. 

i    Guaiacol-5-sulpfionic    acid    [OH  :  OCH,  :  SO,H=  1:2:5] 

!        audits  salts  ;  Process  for  prepari,  g .     F.  Hoffmann- 

I       La  Koche  und  Co.     Ger.  Pat.  212,389,  April  12,  1908. 

AciDYL  derivatives  of  guaiacol  are  sulphonated,  with  or 
without  addition  of  dehydrating  agents  ;  the  resulting 
acidylguaiacol-5-sulphonic  acid  solution  is  saponified  and 
neutralised,  and  the  resulting  guaiacol-5-sulphonic  acid 
isolated  as  such  or  in  the  form  of  its  salts. — T.  F.  B. 

Bromoacidylsalicylic  acids  ;     Process  for  preparing  . 

Chem.    Fabr.    von    Heyden    A.-G.     Ger.    Pat.    212  422 
May  26,  1907. 

Bromoacidyl  derivatives  of  salicylic  acid  are  prepared 
by  the  action  of  the  clilorides,  bromides,  or  anhydrides 
of  brominated  fatty  acids  on  salicylic  acid  or  its  salts, 
jireferably  in  presence  of  a  basic  substance,  such  as 
dimethylaniline.  Tribromoacetylsalieylic  acid  has  a  much 
more  powerful  physiological  action  than  the  corresponding 
quantity  of  acetylsahcylic  acid.  The  new  compounds 
are  generally  of  value  for  treating  the  complaints  for 
which  acetylsalicylic  acid  is  applied. — T.  F.  B. 

Alkylthiosalicylic  acid^  and  their  allcyl  esters  ;  Process  for 

preparing substituted  in  the  benzene  nucleus.     Farb- 

werke  vorm.  Meister,  Lucius,  und  Briining.  Ger.  Pat. 
212,434,  Jan.  29,  1907.  Addition  to  Ger.  Pat.  203  882 
Aug.  23,  1906  (see  this  J.,  1908,  1223). 
Dekiv.-itives  of  0-diazobenzoic  acid  (substituted  in  the 
benzene  nucleus)  are  treated  with  a  xanthogcnate,  and 
the  resulting  substituted  benzoic  acid  o-xanthogenic  esters 
treated  with  alkylating  agents  in  presence  of  alkali,  when 
they  are  converted  into  substituted  alkylthiosalicylic  acids 
or  their  esters.     (See  also  this  J.,  1909,  854.)— T.  F.  B. 

Organic  liquids ;    Apparatus 
for    removiiuj    water    from 

.     Farbcnfabr.    vorm. 

F.  Bayer  und  Co.   Ger.  Pat. 
212,854,  April  5,  1908. 

This  apparatus  is  for  use 
in  processes,  such  as  ester- 
formation,  where  wat<'r  is 
formed  and  may  return  to 
the  apparatus  together  with 
the  condensed  solvent.  It 
consists  of  a  reflux  condenser, 
a,  connected  with  a  hori- 
zontal tube  in  the  lower  side 
of  which  is  a  small  well,  b, 
into  wliich  the  mixture  of 
condensed  water  and  solvent 
falls,  whence  it  j)asses  to  the 
separator,  c ;  when  this  is 
full,  the  water  may  be  re- 
moved by  means  of  the  stop- 
cock, and  the  solvent  returned 
to  the  apparatus. — T.  F.  B. 
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Products  containing  iodine  ;     Process  for  obtaining  , 

and   product,'!    obtained    Ihereby.     J.    Hertkorn,    Berlin. 
Eng.  Pat.  17,220,  .\ug.  15,  1908. 

SbeU.S.  Pat.  901,709  of  1908  ;  this  J.,  1908, 1176.— T.F.B. 

Camphor  ;   Process  of  making .     C.  Glascr,  Baltimore, 

Md.     Re-issue  No.   13,001,  Aug.  3,  1909,  of  U.S.  Pat. 
864,162,  Aug.  27,  1907. 

See  this  J..  1907,  1065.— T.  F.  B. 

Tobacco  extract  ;   Manufacture  of  concentrated .     C.  P. 

Glovstein,     Henderson,     Ky.     Re-issue     No.      12.994, 
July  27,  1909,  of  U.S.  Pat.  899,805,  Sept.  29,  19U8. 

See  this  J.,  1908,  1080.— T.  F.  B. 

Santalol  ether  [esttr].  J.  Callsen,  Assignor  to  Farbcnfabr. 
vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  Re-issue 
No.  13,008,  Aug.  17,  1909,  of  U.S.  Pat.  909,541,  Jan.  12, 
1909. 

See  Ger.  Pat.  202,352  of  1907  ;  this  J..  1  DOS,  1 177.— T.  F.  B. 

Bromoisovaleric  ester  of  the  bomeols.  M.  Dohm,  Assignor 
to  Chem.  Fabr.  auf  Actien,  vorm.  E.  Schering,  Berlin. 
U.S.  Pat.  930,054,  Aug.  3,  1909. 

See  Fr.  Pat.  389,327  of  1908  ;  tliis  J.,  1908,  099.— T.  F.  B. 

\-Phenyl-2.Z-dimethyl-i-sulphumino-5-piirazolone     and    its 

mlt/s ;    Manufacture  of  .     E.   Scheitlin.   .\ltstotten, 

Switzerland.     U.S.  Pat.  930,091,  Aug.  3,  1909. 

See  Fr.  Pat.  378,486  of  1907  ;  this  J.,  1907,  1109.— T.  F.  B. 

X-Phenyl-i.Z-dimethyl-i-dimethylaminopyrazolone  ;  Method 

of  making  .     E.  ScheitUn,  Altstettcn,  Switzerland. 

U.S.  Pat.  930,092,  Aug.  3,  1909. 

See  Eng.  Pat.  13,383  of  1907  ;   this  J.,  1908,  91.— T.  F.  B. 

Compounds  of  mercuric  salts  ivith  hcxamethylenetetramine  ; 

Process    of    manufacturing    soluble    .     A.     Busch, 

Brunswick,  Germany.     U.S.  Pat.  930,836,  Aug.  10,  1909. 

See  Ger.  Pat.  196,060  of  1907  ;  this  J.,  1908,  833.— T.  F.  B. 

Cascara  sagrada  extract  free  from  bitterness  and  containing 

no  zinc  ;    Manufacture  of  a  ,  which  forms  a  clear 

solution  with  water.     M.  Penschuck.     Fr.  Pat.  400,069, 
March  2,  1909. 

See  Ger.  Pat.  206,467  of  1907  ;  this  J.,  1909,  101.— T.  F.  B. 

Oelose  or  extract  of  marine  algce  for  foods  and  pharma- 
ceutical preparations.     Fr.  Pat.  399,432.     -See  XVIIL-1. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Silver   iodide-gelatin  emulsion  and    plates ;    Preparation 

and  development  of  .     R.  Jahr.      Intemat.   Congr. 

Appl.  Photography,  Dresden,  1909.     Chem.-Zeit.,  1909, 
83,  845. 

The  following  process  is  given  for  the  preparation  of  a 
tine-grained  silver  iodide  photographic  emulsion  : — 33 
erms.  of  potassium  iodide  and  15  grms.  of  gelatin  are 
dissolved  in  200  c.c.  of  water,  a  solution  of  30  grms.  of 
silver  nitrate  in  200  c.c.  of  water  is  added,  and  ammonia 
is  passed  through  the  solution  until  the  precipitate  dis- 
solves. The  red  emulsion  is  heated  for  an  hour  at  55°  C., 
allowed  to  set,  and  washed.  After  standing  24  hours,  it 
is  treated  with  chrome  alum  and  spread  on  |)lates.  Its 
sensitiveness  can  be  increase<i  by  heating  to  ,S(l°  C.  The 
plates  seem  to  be  better  suited  for  physical  than  for 
chemical  development. — ^T.  F.  B. 


Silver  subhalides  ;    Action  of  hydrogen  peroxide  on  

A.  P.  H.  Trivelli.     Internal.  Congr.  .Appl.  Photography 
Dresden,  1909.     Chem.-Zeit.,  1909,  33,  844. 

PtJHE  silver  bromide  is  inactive  towards  hydrogen  peroxide 
whilst  colloidal  silver  decomposes  it  into  water  and 
o.xygen.  The  absoriilion  compound  of  silver  and  silvci 
bromide  is  converted  by  hydrogen  pero.xidc  into  a  mixturt 
of  silver  oxide  and  bromide.  The  red  photohalide  ie 
decolorised,  being  oxidised  to  silver  oxide  and  bromide; 
the  blue  photohalide  is  converted  into  the  red.  and  the 

§reen  into  the  blue  by  means  of  hydrogen  jXToxide.  The 
oubic  comjiounds  of  sodium  thiosulphate  and  silver  thio- 
sulphate,  olitained  by  the  action  of  sodium  thiosulphate  on 
the  photohalides,  were  analysed,  with  the  result  that  the 
green  photohalide  was  found  to  contain  the  most  silver, 
and  the  red  the  least.  It  is  thus  concluded  that  the 
photobromides  are  the  subhalides  ;  there  is  a  definite 
relation  between  their  molecular  weights  and  absorption 
spectra.— T.  F.  B. 

Dt/estuffs  ;  Sensitiveness  of to  light.     A.  F.  von  Hiibl. 

Wiener  Mitt.,  1909,  268.     Chem.  Zeit.,  1909,  33,  Rep., 
436. 

DyESTtJFFS  which  alone  are  tolerably  fast  to  light,  become 
verj'  sensitive  to  light  when  present  in  films  pn-pared 
from  gelatin  to  which  glycerin  has  been  added.  This  is 
especially  the  case  with  Methylene  Blue.  Phenosafranine, 
and  "  Scarlet  "  ;  addition  of  glycerin  has  less  effect  in  the 
case  of  Crystal  Violet  and  Hose  Bengal,  and  no  influence 
at  all  on  Patent  Blue,  Fast  Ked.  and  Tartrazine.  The 
sensitiveness  to  Ught  of  films  coloured  with  Methylene 
Blue,  is  increased  500 — 1000  times  by  addition  of  glycerin 
(3  c.c.  to  10  grms.  of  gelatin).  By  addition  of  certain  other 
substances,  e.g.,  arsenates,  the  sensitiveness  is  still  further 
increased,  complete  bleaching  being  produced  in  a  few 
minutes  on  exposure  to  sunlight.  The  bleached  films 
soon  recover  their  original  colour  when  kept  in  the  dark  : 
almost  in.stantaneously  when  moistened  with  water.  The 
sensitising  action  of  glycerin  is  completely  destroyed  by 
addition  of  copper  sulphate  (1 — 2  grms.  to  10  grms.  of 
gelatin). — A.  S. 

Patents. 


Pigment  prints  ;  Production  of .     W.  Triepcl,  Berlin. 

Eng.  Pat.  7000,  Mar.  23,  1909. 

A  PIECE  of  pigmented  paper,  somewhat  larger  than  the 
silver  print  to  be  rejuoduced,  is  soaked  in  water  until  it 
lies  flat,  the  silver  print,  prefcralily  after  it  has  been 
hardened  by  alum  solution,  being  likewi.se  thoroughly 
soaked.  The  pigmented  pajier  is  then  impr<'gnated  witn 
a  solution  containing  soluble  bichromates  and  ferricyanides 
of  certain  metals,  the  ferrocyanides  and  monochromatrs 
of  which  are  slightly  soluble  or  insoluble  in  woter.  .Such 
metals  are  ])articularly  iron,  and  llie  rare  earth  metals, 
such  as  cerium,  didymium,  lanthanum,  and  the  like.  Or 
the  haloid  salts  of  these  metals  may  be  used  in  conjunction 
with  the  bichromates  and  ferricyanides  of  alkali  metals. 
In  addition  to  the  above-mentioned  salts,  other  salts  of 
these  metals,  or  of  uranium,  vanadium,  mereurj',  etc., 
especially  such  as  have  a  tanning  effect  on  gelatin,  may 
be  added  to  the  impregnating  bath,  and  iircferably  in 
conjunction  with  an  organic  acid,  such  as  acetic  acid,  and 
in  the  ])resence  of  a  liquid,  such  as  alcohol  or  glycerin, 
which  increases  the  absorbing  |>ower  of  the  gelatin. 
The  pigmented  ])a])er  is  thorouglUy  saturated  with  one  o( 
the  above  impregnating  solutions,  and  brought  into 
contact  with  the  wet  silver  ])rint  for  five  minutes,  after 
which   it  is  developed  in  the  usual  way. — O.  R. 

Photographic  chromated  glue   images  on  metal,  porcelain, 
glass,   and  other   impermeable   substances ;    Process  far 

producing .     A.  Hans.     Ger.  Pat.  212,704,  May  20, 

1908. 

Solutions  of  glue  containing  a  bichromate  and  a  suitable 
colouring  matter,  prepared  in  the  usual  manner,  are 
applied  by  means  of  a   colour  spray   or  atomiser,  to  the 
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surface  of  the  metal,  glass,  etc.,  to  be  treated.  This 
snrface  must  be  heated  to  such  a  temperature  that  the 
drops  of  solution  mingle  and  dry  rapidly,  so  as  to  produce 
even  coating,  but  too  high  a  temperature  must  be 
avoided,  as  it  reduces  the  solubility  of  the  film.  After 
exposing  under  a  negative  in  the  usual  manner,  the  picture 
is  developed  by  means  of  water,  also  applied  by  an 
atomiser.— T.  F.  B. 

Film  for  cinematography ;    Sensitive   .     Soc.    Anon. 

des  Plaques  et  Papiers  Photographiques  A.  Lumiere  et 
Bes  fils.     Fr.  Pat.  400,385,  June  3,  1908. 

SBBEng.  Pat.  16,lUof  1908  ;  this  J.,  1909,  491.— T.  F.  B. 

\Pyrophorous    substances    [flash-lights,    etc.'\.       Eng.     Pat. 
27,341.     See  II. 


XXII.— EXPLOSIVES,    MATCHES,    &c. 

■  tlun ;     titration  of .     0.   Guttmann.     Z.   angew. 

Chem.,  1909,  22.   1717. 

i'he  author   has   made   experiments  during   a   period   of 

■  I   years    with    samples    of   cotton,    from    English    and 

rman  sources,  the  history  of  which  was  known,  from 

itheir  obtainment  from  the  cotton-spinning  works  to  the 

'finished,  and  in  some  cases,  stored  nitrocellulose.     Some 

if  the  samples  of  cotton  were  unbleached,  others  had  been 

irongly    bleached    with    bleaching    powder ;     and    some 

re  highly   contaminated   with   dust,   etc.     The   results 

•lined  confirm  those  of  Piest  (this  J.,  1909,  746),  namely 

it  the  stronger  the  degree  of  bleaching  of  the  cotton. 

jhat  is,  the  higher  the  content  of  oxvcellulose,  the  more 

lifficult  it  is  to  stabilise  the  nitrocellulose  obtained  tliere- 
iru,  and  the  more  soluble  is  the  nitro-derivative  in 
I  T-alcohol ;    and  in  addition,  the  lower  is  the  viscosity 

'1  the  solution. — A.  S. 

Patents. 

••latin    dynamite  ;      ilachine   for   packing   .     T.    W. 

Bacchus,  Woodbury,  N.J.,  Assignor  to  The  E.  I.  dil 
Pont  de  Nemours  Powder  Co.,  Wilminaton,  Del.  U.S. 
Pat.  929,815,  Aug.  3,  1909. 

iTke  explosive  is  fed  by  means  of  a  worm,  from  a  hopper. 

jhrough  a  die-plate  containing  several  holes,  furnished 
vith  nozzles.  A  carrier,  containing  en»pty  cartridge 
ises,  nrounted  on  a  rotating  table,  receives  the  cartridges 
-uing  from  the  die. — G.  W.  McD. 

ii/mmile  heater.     A.  H.  Vannauker,  Hazleton,  Pa.     U.S. 
Pat.  929,902,  Aug.  3,   1909. 

The  heating  apparatus  consists  essentially  of  a  vessel 
liinilar  to  a  water  oven.  The  trays  stop  short,  both  of 
he  back  and  sides  of  the  oven,  and  are  turned  up  at 
ight  angles  so  as  to  prevent  the  cartridges  actually  coming 
a  contact  with  the  inside  of  the  oven. — G.  W.  McD. 

Vilrogbjcerin  ;     Compound  for  eliminating  noxious  fumes 

when  exploding .     F.  P.  Bettanin,  Bessemer,  Mich. 

U.S.  Pat.  930,030,  Aug.  3,  1909. 

i'HE  explosive  consists  of  dj-namite,  potassium  clilorate, 
j.nd  pine  oil. — G.  W.  AIcD. 

yowder   and   explosive/! ;       Use   of  silicates,   silicic   acids, 

or  their  derivatives  in .     F.  Chailly.     First  Addition, 

dated,  Feb.  20,  1909,  to  Fr.  Pat.  381,311,  Aug.  20,  1907 
'this  J.,  1908,  140). 

I  AIM  is  made  for  the  use,  as  ingredients  of  explosives, 
.  1  all  metals  (excluding  aluminium)  in  a  finely  divided 
(ondition.  and  all  minerals  and  also  emery  in  the  same  con- 
'ition.     It  is  said  that  such  additions  render  exjdosives 

■ss  sensitive  to  moisture  and  increase  their  power. 

— G.  W.  McD. 


XHro-explosivcs  ;    Apparatus  for  detecting  the  spontaneout 

decomposition    of    .     J.    C.    E.    Bouchaud-Praceiq. 

First  Addition,  dated  May  4,  1908,  to  Fr.  Pat.  388,142, 
May  22,  1907  (this  J.,  1908,  961). 

The  explosive  is  contained  in  a  hermetically  sealed'case. 
A  capillary  tube  passes  through  the  lid  almost  to  the 
bottom  of  the  case  and  is  connected,  outside,  with  a 
tube  containing  a  reagent  sensitive  to  oxides  of  nitrogen. 
This  tube  is  closed  by  an  indiarublier  ball  which  expands 
:ind  contracts  according  to  variations  of  temperature  and 
|iressure.  There  is  thus  a  certam  .amount  of  movement 
of  the  air  in  the  case  through  the  tube  containing  the 
indicator,  and  hence  any  deterioration,  and  consequent 
evolution  of  oxides  of  nitrogen,  is  said  to  be  readily 
detected.— G.  W.  McD. 


Igniting   compositions   [matches]  ;      Manufacture   of  . 

H.  Schmitz,  Paris.     Eng.  Pat.  9992.  Apr.  27,  1909. 

This  is  a  process  for  rendering  yellow  phosphorus  more 
effective  as  an  igniting  material  and  consists  in  adding 
the  phosphorus  to  a  hot  solution  o*'  potassium  perchlorate 
and  continuously  stirring  the  mixture  as  it  cools.  The 
potassium  ])erchlorate  crystallises  out  and  an  intimate 
mixture  of  the  crystals  and  the  phosphorus  is  obtained. 
The  phosphorus  thus  treated  does  not  volatilise  to  anj' 
areat  extent  when  exposed  to  air,  and  the  addition  of 
Venice  turpentine  still  further  decreases  the  volatilisation. 
The  mixture  may  be  heated  to  a  temperature  of  75°  C, 
without  ignition  taking  place. — W.  P.  S. 

Matches  ;       Igniting    composition    for .      L.    Stange, 

Aachen,    Assignor  to   The   Chemical   Industrial   8ynd., 
Ltd.,  London.     U.S.  Pat.  930,570,  Aug.  10,  1909. 

See  Eng.  Pat.  16,453  of  190G  ;  this  .L,  1907.  553.— T.  F.  B. 
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APPARATUS,    &c. 
Patents. 

Calorimeter.     C.  J.  Emerson,  Providence,  R.I.     U.S.  Pat. 
931,189,  Aug.  17,  1909. 

The  patent  relates  to  a  bomb  calorimeter  having  an 
electrical  ignition  device.  The  bomb  is  supported  on 
an  insulating  stand  in  the  calorimeter  vessel,  and  the 
ignition  circuit  comprises  the  calorimeter  vessel,  a  contact- 
pin  passing  through  a  porcelain  ])lug  in  the  base  of  the 
bomb,  a  fuse  wire  passing  through  the  fuel  in  the  fuel- 
pan,  and  the  body  of  the  bomb  itself. — A.  T.  L. 

Gas ;      Apparatus  for  avxilysintj  .     H.   N.   Clieney, 

and  H.  L.  von  R.  Nickerson,  Boston,  Mass.     U.S.  Pat. 
922,086,  May  18,  1909. 

The  apparatus,  which  is  suitable  for  the  rapid  deter- 
mination of  carbon  dioxide  in  combustible  gases  at 
frequent  intervals,  comprises  an  absorption  chamber, 
12,  charged  with  potash,  connected  to  an  inclined  graduated 
tube,  15,  and  a  sample  chamber.  25,  open  at  20,  the  two 
chambers  being  immersed  in  water.  In  carrying  out  the 
analysis,  the  gas  enters  the  sample  chamber  by  way  of 
the  cock,  23,  pipes,  22l  and  22,  stop-cock,  18,  and  pipe,  24, 
whilst  a  passage,  30,  in  the  stop-cock,  18,  permits  the 
escape  from  the  absorption  chamber  of  gases  from  the 
previous  test.  The  stoi)-cock,  18,  is  now  turned  through 
180°  and  the  sample  of  gas  passes  through  the  passage,  30, 
in  the  stop-cock  into  the  absorfition  chamber  and  forces 
the  potash  into  the  graduated  tube,  15,  whilst  the  gas 
supply  from  the  cock,  23,  passes  to  waste  at  27.  The 
volume  of  gas  analysed  depends  upon  the  height  to  which 
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the  liquid  rises  in  llie  tube,  15,  but  the  latter  is  calibrated 
so  as  to  indicate  the  percentage  of  carbon  dioxide  in  the 
sample  tested. — A.  T.  L. 

Indualrial goKca  ;  Continuoujt  autatnattc  registering  apparntiis 

for  the  analysis  of by  absorption.     C.  Andorff.     tier. 

Pat.  211,389,  Aug.  17,  1907. 

A  DEPmiTK  volume  of  the  gaseous  mixture  to  be  analysed 
is  sucked  into  a  measuring  vessel  by  an  automatic  mercury 
j)ump,  and  then  forced  into  an  absorption  vessel  connected 
witli  a  second  nicrcuiy  pumj).  The  unabsorbed  gas  is 
next  forceti  by  tlie  second  pump  intt*  a  measuring  vessel, 
wliilst  simultaneously  another  poition  of  tiic  gaiseous 
mixture  to  be  analysed  is  sucked  into  the  apparatus. 

—A.  S. 

INORGANIC— QUANTITATIVE. 

Aluminium,    chromium,    and    iron;        New    quantitative 

precipitation  method  for .     E.  Schirm.     Chem.-Zcit., 

1909,    33,    877—878. 

Whe3S  aluminium,  chromium,  and  iron  are  separated  as 
hydroxides  by  means  of  ammonia,  tlie  precipitate  is 
very  voluminous,  cannot  be  easily  washed,  shows  a  great 
tendency  to  carry  down  other  substances  present  in  the 
solution,  and  frcriuently  passes  through  the  tilter  in  tlie 
colloidal  condition.  By  precipitating  with  a  mixture 
of  potassium  iodide  and  iodatc  (See  tStoek,  this  J.,  1900, 
270),  a  much  denser  proei])itate  is  obtained,  but  the 
method  is  not  generally  ajjplicable.  The  author  lias 
found  that  by  using  ammonium  nitrite  as  a  precipitant 
in  a  boiling  solution,  tlie  precipitate  of  hj'droxidcs  obtained 
is  of  good  quality,  and  the  nu'thod  is  as  generally  apjilic- 
ablc  as  preei])itation  with  ammonia.  The  solution, 
containing  from  O-l  to  0-2  grm.  of  the  metals,  is  treated 
with  amnxjnia  so  long  as  no  precipitate  forms  and  is 
then  diluted  to  about  2,iO  e.c.  Twenty  e.c.  of  a  (i  per 
cent,  solution  of  ammonium  nitrite  are  next  added, 
and  the  whole  boiled  vigorou-sly  till  the  odour  of  oxides 
of  nitrogen  is  no  longer  ixTceptible.  After  allowing  to 
stand  for  J — I  hour  on  the  water-l)ath.  the  precipitate 
is  washed  with  hot  water,  tirst  by  decantation  and  then 
on  the  filter,  dried,  ignited,  and  weighed.  If  the  original 
solution  contains  more  than  1  per  cent,  of  ammonium 
salts    per    250   e.c,    then   in   consequence    of    hydrolytic 


dissociation  and  the  small  amount  of  free  acid  thu 
produced,  the  precipitation  is  not  quite  complete.  I 
such  eases,  after  expelling  the  oxides  of  nitrogen,  th 
solution  is  rendered  faintly  amnioniacal. — A.  S. 

Ziw,  copper,  and  col>att  ;    Determination  o/ by  nuaii 

of  ammonia.     W.  Vaubel.     Z.  angew.  Chem.,  1909,  22 
17111—1717. 

TiiK  author  states  that  zinc,  copper,  and  cobalt  can  !)■ 
priKipilatcd  i|UHntitatively  with  ammonia  if  the  sulutioi 
be  lirst  carefully  neutralised  with  sodium  hydroxide  o 
carbonate,  and  excess  of  ammonia  be  avoided.  The  acii 
solution  containing  the  salt  of  the  metal  is  first  trcate< 
carefully  with  sodium  hydroxide  or  carbonati^  unti 
neutral  to  litmus  paper.  Then  in  the  case  of  zinc  salt.** 
a  drop  of  phenol])hthalein  solution  is  added,  fnllowei 
by  ammonia  until  a  red  colour  is  produced.  The  wholi 
is  then  heated  to  boiling  until  precipitation  is  conqJctc 
III  the  case  of  cobalt  salts,  the  coloration  is  somewhat 
dillicult  to  recognise,  but  good  result.s  can  be  obtainec 
with  care,  and  a  slight  excess  of  ammonia  is  not  injurious. 
With  copper  salt.s,  ammonia  is  added  until  the  dee| 
blue  colour  of  cuprammonium  compounds  first  make- 
its  appearance.  t)n  heating,  the  complex  salts  art 
decomposed,  and  the  copper  separates  in  the  fmrn  oi 
the  lirown  oxide. — A.  S. 

Sulphur  in  anirnal  charcoal ;    Determination  oj  total . 

E.  .'^elvatici.     Bull.  Assoc.  Chim.  Sucr.  ct  Dist.,  1909, 
26.  1164. 

For  determining  sul])hur  in  animal  charcoal,  the  autllor 
recommends  the  following  method,  whereby  pix-cipitation 
of  barium  phosphate. with  the  barium  sulphate  is  avoided : — 
The  sample  (O-o — 1  grm.)  is  healed  with  sodium  earhonair 
and  potassium  nitrate,  at  first  gently,  and  then  gradually 
to  fusion,  and  kept  in  this  state  for  about  15  miuiit- 
After  cooling,  the  material  is  extracted  with  boiling  win 
filtered,  and  washed  until  no  longer  alkaline.  1 
filtrate  is  treated  with  hydrochloric  acid,  heated  until  all 
carbon  dioxide  has  been  driven  off.  eva])orated  to  ilryness 
to  remove  nitric  acid,  taken  up  with  water,  and  filtered 
to  remove  silica.  The  filtrate  is  ])recipitated  with  magnesia 
mixture  (55  grms.  ot  crystallised  magnesium  chloride  and 
105  grms.  of  ammonium  chlnride  dissolved  in  water  and 
made  up  to  1  litre)  and  ammonia,  the  filtrate  from  thi> 
precipitate  being  acidified  with  hydrochloric  acid  and 
precipitated  with  barium  chloride. — L.  E. 

Iodides   and   free    iodine  ;      Determination   of   .      S. 

Bugarszkv   and   B.    Horvath.     Z.   anorg.   Chem,.    1909. 
63,   184—190. 

Bromlne,  in  aqueous  solution,  reacts  with  iodine  aceordini; 
to  the  equation:  l;+.5Bro+6H,0=^2HlO., '- loHBr. 
and  the  reaction  may.  imder  proper  conditions,  be  uliliaed 
for  the  determination  of  iodine  or  iodides.  A  quantity  of 
solution,  containing  not  more  than  12  mgrms.  of  iodine, 
is  taken  and,  if  alkaline,  is  rendered  feebly  acid  by  moans 
of  sulphuric  acid,  so  that  the  acidity  is  less  than  .Y/HK); 
50  e.c.  of  saturated  bromine  water  are  atldcd  and  then 
water  to  100  e.c.  The  flask  is  kept  for  1  hour  in  a  boiling 
water-bath,  and  the  contents  are  then  transferred  to  » 
larger  flask,  and  the  bromine  is  boiled  off  as  rapidly  »« 
possible  (5  minutes  vigorous  boiling  should  suffice). 
After  cooling,  I — 2  grms.  of  potassium  iodide  are  added 
and  5  e.c.  of  2.V  suliiliuric  or  hydrocliloric  acid,  and.  afto.' 
2 — 3  minutes,  the  separated  iodine  is  titrated  Mith 
thiosuli>hate,  I  /O  of  the  iodine  fomid  representing  th»t 
originally  jutsent.  Chlorides  and  bromides,  even  in  ven' 
larce  excess,  in  no  way  interfere  with  the  accuracy  of 
the  method,  but  if  bromine  water,  inadi-  from  coiiiinercial 
bromine,  be  used  for  the  determination,  its  iodine  content 
must  be  ascertained  by  a  blank  experiment.  The  method 
is  suitable  for  the  doterniination  of  iodine  in  waters,  and 
previous  softening  or  removal  of  oi-ganic  matter  is  uiinwM 
sary.  The  presence  i>f  aiumoniuni  salts,  iiitrate,i.  and 
nitrites  does  not  affect  the  results,  but  if  manganese  or 
iron  salts  be  present,  the  titration  with  thiosulplwte 
should  be  ])erformcd  rapidly. — F.  Sodn. 
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Deiermining  alkali  -phosphates  hy  direct  acidimetry.     Pozzi- 
Escot.     See  VII. 

Ammonium     pliosphnte :      its     volumetric      determination. 
Wilkie.     See  VII. 

Determining  free  lime  in  cements.     Brandenburg.    See  IX. 

Analysis  of  bronzes  hy  electrolysis.     Fischer.     See  X. 

ORGANIC— QUA  NT  IT  A  Tl  VE. 

Mineral  conHituenis  in  plants  [Sugar  beets,  eic.]  /     Deter- 
mination of .     H.  Pellet.     Bull.  Assoc.  Chim.  Sucr. 

ct  Dist.,   1909,  26,   1145—1148. 

VuAFLART  has  shown  that  in  the  incineration  of  vege- 
table .substances,  appreciable  losses  of  phosphorus,  sulphur, 
potassium,  and  chlorine,  occur,  and  has  therefore  recom- 
mended wet  methods  of  analysis  (Bull.  Assoc.  Chim.  Sucr. 
et  Dist.,  190S.  26,  448 — 455).  The  author,  however, 
uses  a  method  for  determining  phosphoric  acid  in  the 
sugar  beet  and  many  other  plants,  in  which  the  sample 
is  first  carbonised  and  then  extracted  :  the  evaporated 
extract  is  added  to  the  residue  from  the  extraction,  and 
ou  igniting  the  whole,  the  normal  ash  of  the  sample  is 
obtained  and  no  phosphoric  acid  is  lost.  The  accuracy 
of  this  method  is  now  confirmed  by  Vuaflart.  Of  course, 
if  the  material  contains  much  organic  phosphorus,  means 
must  be  taken  to  insure  that  the  whole  of  the  phosphorus 
is  converted  into  phosphates,  but  beetroot,  wheat,  and 
sugarcane, do  net  contain  sufficient  organic  phosphorus  to 
affect  the  results  obtained  by  carbonisation  and  extraction. 
The  same  observation  applies  to  sulphur.  Vuaflart  has 
admitted  that  ignition  with  sulphuric  acid  is  preferable 
to  the  wet  method  for  the  determination  of  potassium. 
The  author  considers  that  for  the  determination  of  this 
lonstituent,  the  method  of  carbonisation  and  extraction 
i?  quite  as  apj)licable  as  that  of  ignition  with  sulphuric 
acid,  and  the  former  method  gives  satisfactory  results 
for  lime  and  magnesia.  Save  in  very  special  cases,  he 
will  therefore  continue  to  use  this  method. — L.  E. 

Separation  of  comhvslibh  gases.     De  Voldere.     See'II. 

Determining  carbon  bisulphide  in  benzol.     Weiss.     See  III. 

Brominated  derivatives  of  indigo.     Binz  and  Marx.    See  IV. 

Analysis   of   calcareous   aspluiltum   and   paviwj^viixtures. 
Prettner.     «S'ee  IX. 

Saponification  of  Carnauba  ivax.     Berg.     <S'ce  XII. 

Determining  rubber  in  soft  rubber  goods.     Axelrod.     See 
XIIIC. 

Analysis  of   rubber  goods.     Frank   and   Marckwald.     See 
XIIIC. 

f>':termining    tannin    electrolytically.     Corridi.     See  XIV. 

French  rtgulations  for  wine  analysis.     See  XVll. 

Deiermining    milk-sugar    [lactose^    in    milk.      Oppenheini. 
See  XVIII.4. 

Aconite.     Taylor.      See  XX. 


I  XXIV.— SCIENTIFIC   &   TECHNICAL   NOTES. 

Carbon  dioxide  :   Absorption  of by  charcoal.    A.  E.  M. 

Geddes.     Ann.    der    Phvsik,    1909,    [4],    29,    797—808. 
Chem.  Zentr.,  1909,  2,  592. 

CocO-tNUT  charcoal  was  treated  with  carbon  dioxide  of 
less  than   1   atmospliere  pressure  in  a  quartz  vessel  con- 


nected with  a  pressure  gauge,  at  the  temperatures,  14",  31°, 
and  35°  C.  respectively,  until  equilibrium  was  attained. 
The  quantity  of  gas  absorbed  was  calculated  from  the 
reduction  of  pressure,  the  volume  of  the  apparatus  being 
known.  Equilibrium  was  reached  from  both  sides,  but  the 
results  were  not  concordant,  the  whole  of  the  absorbed 
gas  not  being  evolved  again  on  reducing  the  pressure. 
The  results  obtained  at  all  three  temperatures  may  be 
represented  by  the  equation  :  v=ap",  where  v  is  the 
volume  of  gas  in  c.c.  absorbed  by  1  c.c.  of  charcoal  at  the 
pressure,  p.  and  a  and  )i  are  constants.  The  value  of  n 
increases  (0-498 — 0-588)  and  that  of  a  decreases  (1-350 — 
0-629)  with  rising  temperature. — A.  S. 

Radio-active   parent   substayices  ;    Chemistry   of  the   . 

D.  Stromholm  and  T.  Svedberg.     Z.  anorg.  Chem..  1909, 
63,  197—206.     (See  this  J.,  1909,  259.) 

An  extension  of  the  authors'  work  to  the  actinium  group 
of  radio-active  elements  shows  that  actinium  X  is  iso- 
morphous  with  barium  and  lead  ;  it  is  precipitated  with 
barium  salts  as  oxalate  and  sulphate,  but  not  witli  lead 
salts  as  suljihide  or  iodide  ;  it,  therefore,  undoubtedly 
belongs  to  tlie  alkaline-earth  group.  Actinium  itself  is 
isomorphous  with  lanthanum,  and  radio-actinium  with 
thorium.  Tlie  isoraorphy  of  thorium  2  {loc.  cit.)  is 
uncertain.  A  quantitative  comparison  has  been  made 
for  the  three  radio-active  alkaline-earth  metals,  thorium 
X,  actinium  X,  and  radium,  of  the  ratios  of  distril)ution 
of  their  salts  between  a  solid  and  a  liquid  solvent  (barium 
nitrate  crystals  and  the  corresponding  mother  liquor) ; 
the  same  value  was  obtained  for  all  three  elements,  and 
at  very  different  concentrations.  Striking  analogies 
are  pointed  out  between  the  radio-active  elements  of  the 
thorium,  actinium,  and  radium  groups. — F.  Sodn. 

Fractional  distillation  ;  The  theory  of .     W.  K.  Lewis. 

.1.  Ind.  and  Eng.  Chem.,  1909,  1,  522—533. 

A  MATHEMATICAL  article  on  the  fractional  distillation  of 
binarv  mixtures. — A.  S. 


Trade  Report. 

Port  of  London  dues.      Draft  Schedule  of  maximum  rates. 

The  following  list  is  extracted  from  the  draft  schedule 
prepared  by  the  Port  of  London  Authority.  Unless 
otherwise  stated,  the  rates  are  per  ton  : — Acids  :  Acetic 
3s.  ;  Boric,  2s.  ;  Carbolic,  liquid  or  solid,  8d.  ;  Hydro- 
chloric, Is.  ;  Nitric,  Is.  6d.  ;  Oxahc,  3s.  ;  Sulphuric,  Is.  ; 
Tartaric,  2s ;  Alizarin,  Is.  ;  Alkali,  5d.  ;  .ilUm,  alum 
rock,  alumina.  Is.  ;  Alum  cake,  6d.  ;  Alumite,  3s.  ; 
Ammon.  carb.,  nitrate,  and  muriate.  Is.  ;  Ammonium 
sulphate,  6d.  ;  Other  ammonium  salts,  n.o.r..  Is.  ; 
Ammoniacal  liquor.  Is.  ;  Aniline,  salts  of,  or  coloui-s,  3s.  ; 
Anthracene,  Is.  ;  Antimony  regulus.  Is.  ;  Antimony  ore, 
8d.  ;  Arsenic,  3s.  ;  Ashes,  black,  Cd.  ;  Pearl  and  jjot  ashes. 
Is.  ;  Barium  oxide,  chloride,  nitrate,  6d.  :  Bark  for 
medicinal  purposes,  3s.  :  Bark  for  tanHors,  Is.  ;  Barytes, 
2s.  ;  Bauxite,  (id.  ;  Bleaching  jjowder,  od.  ;  Boracite,  Is.  ; 
Borax,  3s.  :  Brimstone  or  sulpliur,  4d.  ;  Calcium  carbide, 
3s.  ;  Chemicals,  n.o.r.,  3s.  ;  Chloral  hydrate.  3s.  :  Collo- 
dion, 3s.  :  Copper  sulphate.  2s.  ;  Copperas,  green.  Is.  ; 
Creosote  salts,  Od.  :  Cutch,  Is.  :  Disinfecting  fluid  and 
powder,  3s.  ;  Divi-divi.  Is.  :  Dycstuflis,  n.o.r..  Is.  :  Dyes 
from  coal  tar,  3s.  ;  Dyewood  roots.  Is.  ;  Extracts  to  bo 
used  in  medicine  or  for  dyeing  purposes,  n.o.r..  Is.  : 
Extracts  of  dyewood  and  of  bark  for  dyeing  purposes 
and  all  extracts  for  tanning  (description  to  bo  stated).  Is.  ; 
Galls,  3s.  :  Gambia  pods.  Is.  ;  Gambier,  Is.  :  (iclatin,  3s.  ; 
Glucose;  Is.  ;  (ilue.  Is.  6d.  :  Glycerin,  2s.  ;  (Jums,  n.o.r., 
2s.  ;  Indiarubber,  5s.  ;  Iodine,  crude.  3s.  ;  prejiarcd, 
per  £1  sterling.  Id. ;  Indigo,  5s.  ;  Kieselguhr  and  infusorial 
earth.  Is.  :  Lime,  acetate.  Is.  :  Lime,  borate.  Is.  ;  Lime, 
gas  or  spent,  4d.  ;  Lime,  muriate,  la.  ;  Lime,  phosphate, 
6d.  ;   Magnesium  carbonate,  Ss.  ;   Magnesuim  borate,  Is.  ; 
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Manganese  oxide,  lid.  ;  Mercury,  (>s.  8<1.  ;  Methylated 
spirits,  2s.;  Mvrobalans,  Is.;  "Xaphthaleiie,  Is.  :'Xitre 
cake,  4d.  ;  Orcliella,  2s.  ;  Paris  wliite.  Is.  ;  Petroli'\im 
burning  oils  and  spirit,  and  petroU-uin  lubricating  oils, 
naphtha,  Ix-nzoline,  &c..  Is.  ;  Phosphorus,  3s.  ;  Potash 
salts.  Is,  6d.  to  23.  ;  Quinine,  sulphate  of,  4d.,  cwt.  ; 
Quinine,  residuum,  39.  ;  Rosin,  3d.  ;  Saccharin,  Is.  lb.  ; 
Sal  ammoniac.  Is.  ;  Saltpetre,  Is.  ;  Sheep  dip  or  wash. 
Is.  ;  Sumac,  2s.  ;  .Soap  of  all  kinds,  lOd.  ;  Soda  salts, 
Od.  to  29.  ;  Soy,  2s.  6d.  ;  Spirits,  brandy,  100  gals..  Is.; 
Other  spirits,  100  gals..  Is.  ;  Spirits,  in  bottles,  1  doz.  qts.. 
Id.  ;  Starch,  Is.  ;  Stcarine,  2s.  ;  Strontia,  Is.  Od.  ;  Tallow, 
2s.  ;  Tar,  coal.  Is.  ;  Tar,  Stockholm,  8d.  ;  Tartar,  cream 
of,  2s.  ;  Tartar,  crystals  and  Ices,  Is.  ;  Turmeric.  Is.  ; 
Turpentine,  Is.  ;  Vaseline,  2s.  6d.  ;  Verdigris,  3s.  ;  Wax, 
paraffin.  Is.  ;  Wax,  other  descriptions,  3s.  ;  Zinc  salts, 
2s.  to  3s. 

Oil  is  classified  under  three  headings.  Class  I.  at  Is. 
per  ton.  Class  II.  at  2s.  per  ton,  and  Class  III.  at  4d. 
per  cwt.,  and  include  the  following  items: — (1)  Bone, 
castor,  cocoanut,  copra,  corn,  cottonseed,  creosote,  fusel, 
gas,  linseed,  naphtha  (coal  tar),  naphtha  (wood).  })alm, 
palm  nut,  rapeseed,  refuse  for  soap,  rosin,  soap,  tar  (not 
otherwise  rated),  turpentine,  wood  naphtha;  (2)  aniline, 
chemical ;  (3)  camphor,  coal  tar.  Oil  cans  and  drums 
(empty)  are  chargeable  at  Is.  Cd.  per  ton,  and  oilseed 
cake  at  Sd.  per  ton. 

Appended  to  these  tables  of  maximum  port  rates 
is  an  alphabetical  list  of  articles  not  separately  rated 
with  reference  in  each  case  to  some  entry  in  the  tariff 
in  accordance  with  which  the  charge  shall  be  made. 
The  following  are  examples  : — 

Chemicals  not  otherivise  rated. — Acetone,  albumen, 
calcium  chloride,  potassium  iodide,  and  other  potash  .siilts. 
Medicines  not  otherwise  rated. — Citric  acid,  citrate  of 
magnesia,  narcotine,  nicotine.  Dyestuffs  not  otherwise 
rated. — Gallic  acid.  Drugs  not  otherwise  rated. — Alcohol, 
citrate  of  lime,  malt  extract,  Epsom  salts,  Venice  turpen- 
tine. 


German  chemical   imports  and  exports.     For.    Off.   Ann. 
Ser.,  No.  4325. 

Thk  following  table  shows  the  imports  and  exports  of 
chemical  products  into  and  from  Germany  during  the 
years    1907-08  :— 


Trade  .\nd  Co.m.merce  of  the  Consox.ir  Dlstrict  o? 
Frankfort,  April,  1908.  to  April,  1909.  For.  Off. 
Ann.  Series,  No.  4325.  Wyman  and  Sons,  Fetter  Ijinc, 
E.C.     Price  8d. 

This  book  includes  a  lengthy  report  on  the  chiniical 
industry  of  Germany  ;  it  deals  with  the  subject  generally, 
and  also  under  tlie  following  special  headings  : — .AlkaUs, 
acids,  &('.  ;  Bromine ;  Kali ;  Manures ;  Dyes ;  Nitro- 
genous products  out  of  atmospheric  nitrogen  ;  Tanning 
I   extracts ;    Pharmaceutical  industry. 

New  CfSTOMS  Tariff  of  the  United  States  of 
America.  [Cd.  4851).]  Wyman  and  Sons,  Fetter  Lane, 
E.C.     Price  lOid. 

This  is  a  copy  of  the  Act  of  Congress,  approved  Aug.  5, 
1909,  entitled  "  An  Act  to  provide  i-evenue,  equnlisc 
duties,  and  encourage  the  industries  of  the  United  .States, 
and  for  other  purjioses,"  to  the  dutiable  list  of  which 
have  been  added,  as  far  as  possible,  the  former  rates  of 
duty  on  the  articles  sjiecitied  in  the  new  tariff. 

I   Die  Theorie  der  Faerbuno  der  Natuerlichek  Erdoklb 

rXD  DEREN  NOTWENDIOE  KoNSEQtiENZES.  Von  M.  A. 
Kakisin.  Verlag  fiirFachliteratur  Ges.m.b.H.  BerUn. 
1909.     Price  M.2. 

Pamphlet  containing  29  pages  of  subject  matter,  including 
a  bibliography.  The  text  is  subdivided  as  follows : — 
I.  Theoretical  and  experimental.  11.  Conclusions:  (1). 
Chemical-geological  consequences.  (2).  Probable  natun 
and  constitution  of  the  dark-coloured  substance  of  petro- 
leum. (3).  Relations  between  the  polarimetry  of  petro- 
leum and  the  microscopy  an<l  ultra-microscopy  of  the 
same.  (4).  Relations  between  the  imlarimetry  of  petro- 
leum and  the  spectroscopy  of  the  same.  III.  Final 
considerations. 

Metal    Corrosiox     and     Protectios.     References    to 
Books    and    Magazine    Articles.     Reprinted    from    the 
Monthly   Bulletin,   July,    1909.      [Carnegie   Library  of 
Pittsburgh.]     Second  Edition.     Carnegie  Library,  Pitta- 
burgh.  U.S.A.     1909. 
Pamphlet  containing  04  pages  of  bibliographic  reference* 
to  articles  and  books  on  the  above  subject.     The  classi- 
fication is  as  follows : — I.  Corrosion,     (i).  General  and 
theoretical,     (ii).  Corrosion    by   electrolysis,     (iii).  Corro- 


Foreign  trade. 


Year. 


Import. 


Expork 


Total  of  chemical  and  pharmaceutical  products I  (1007 

'  \ims 

Of  which— 
(11)  Chemical  base  stuffs,  acids,  salte  and  other  combinations       (1907 
of  chemical  base  stuffs  not  otherwise  mentioned    ..      (1908 

(6)  Dyes  and  dyeing  materials (1908 

(c)  Vaniishes,  lacquers,  cements    •  iqq^ 

(d)  Ether,  alcohol,  volatile  oils,  perfumes,  cosmetics   'I19O8 

11907 
(«)  Artificial  manures , . . .     'J^gos 

fl007 
(/)  Explosives,  ammunition,  and  combustibles '11908 

ig)  Chemical  and    pharmaceutical   products   not   otherwise      11907 
mentioned  1  \l»08 


tons. 
1,368,774 
1,413,580 

880,071 

904.970 

66.258 

62.626 

2,S57 

2.411 

.S7,y00 

40,421 

827,072 

853,436' 

1.403 

1,101 

43,214 

49,115 


15,034,750 
15,101,600 

9,382.000 

9,712,300 

907,200 

893,650 

101,850 

180,800 

2,012,350 

1,950,400 

1,00s, •'.iO 

1,017, 4.-.0 

8.'<,4U0 

75.7.'iO 

1,384.410 

1,291,250 


tons. 
2,800,205 
2,801,933 

2.019,334 

2,074,005 

186,496 

171,560 

3,602 

3,853 

9,464 

8.846 

539,878 

503,228 

13,741 

11.784 

27,691 

28,658 


28.&92.3S0 
27,3(10,050 

9.825,050 

9,9US,S0O 

11,828.900 

10,611(1.700 

20il.«00 

224,350 

1,13(1,650 

1,021,150 

1,325.450 

1,257.000 

1,6:!SI.550 

2,629,650 

2.861,650 


Books  Received. 

Bulletin  of  the  Imteriai,  Institute.     Vol.  Vll.,  No.  2. 
Price  Is. 

This  issue  contains  the  results  of  investigations  as  to 
various  African  food  grains,  Nigerian  cotton.  East  African 
sisal  hemp,  rubber  from  .Southern  India,  recent  discoveries 
of  graphite  in  British  African  Colonies  ;  also  notes  on 
the  occurrence  ami  utilisation  of  tungsten  ores,  on  jiopper- 
mint  oil,  on  the  tussur  silkworm  in  India,  on  cocoa  cultiva- 
tion in  German  Colonics,  &c.     (Seo  pp.  978,  981,  993,  998). 


sion  by  salt-water.  (iv).  Corrosion  by  vapours, 
(v).  Boiler  corrosion,  (vi).  Pipe  corrosion,  (vii).  Corro- 
sion of  structural  work.  II.  Protection  against 
Corrosion,  (i).  General.  (ii).  Cement  and  concrete, 
(iii).  Enamels  and  lacquers,  (iv).  Galvanising  and  tinning. 
(t),  Magiietie   oxide,     (vi).  Paint,     (vii).   Paper. 

The  Lead  and  Zinc  Pigments.  By  Clifford  Dveh 
HOLLEV,  Ph.  D.  First  Eilition.  Jolin  Wiley  and  Sons, 
New  York,  U.S.  America.  Price  $3.00  net."  Chapman 
and  Hall,  Limited.     London.     1909.     Price  123.  tki. 

8vo  volume,  containing  313  pages  of  subject  matter, 
with  85  illustrations,   and  an  appendix   with   14  tables, 
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and  the  alphabetical  index.  The  subject  matter  is  classi- 
fied according  to  the  following  scheme  : — I.  White  lead 
I  in  ancient  times.  II.  Development  of  the  white  lead 
<  industry  in  the  United  States.  III.  Brands,  production, 
and  prices  of  white  lead.  IV.  Modern  application  of  the 
,  Dutch  process  in  the  United  States.  V.  The  Carter 
I  process.  VI.  The  mild  process  (Rowley).  VII.  Matheson 
i  process.     VIII.  The  sublimed  lead  pigments.     IX.  MiTiite 

■  lead  manufacture  in  Europe,  X.  Properties  of  white 
:  lead.     XI.   Lead    poisoning.     XII.  Manufacture    of    zinc 

oxide.      XIII.  Properties    and      uses      of     zinc      oxide. 

■  XIV.  Manufacture  of  leaded  zinc.  XV.  Zinc-lead  white. 
I  XVI.  The  oxides  of  lead.  XVII.  The  lead  chromates. 
i  XVIII.  Lithopone.     XIX  Physical    properties    of    white 

lead.  XX.  Practical  tests.  XXI.  .\rt  of  grinding  white 
lead,  pastes  and  paints.  XXII.  Analysis  of  commercially 
pure  white  leads.     XXIII.  Analysis  of  the  zinc  pigments. 

XXIV.  Analysis     of     white     lead     and     paints     in     oil. 

XXV.  Estimation    of   water   in   white   leads   and   paints. 

XXVI.  QuaUtative  analysis  of  combination  white  leads 
and  pastes.  XXVII.  Laboratory  equipment  and  mani- 
pulation. 


Patent  List. 


If  Where  a  complete  .^peciflcation  accompanies  an  Application,  an 
1  asterisk  is  affixed.  The  dates  given  are  (i)  in  the  ease  of  Applica- 
tions for  Patents,  the  dates  of  .Application,  and  (ii)  in  the  case  of 
1  Complete  Specifications  -\ccepted,  those  of  the  Official  Journals 
J  in  which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
*  inspection  at  the  Patent  Office  immediately,  and  to  opposition 
:  liin  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 

Applications. 

19,990.  Leask.  Cooling  apparatus  or  apparatus  for 
treating  gases  with  liquids.     Sept.   1. 

20,140.  Sheard.       Filtering  apparatus.*     Sept.  2. 

20.244.  Farago.  Leaching  crystalloids  from  vegetable 
and  other  organic  substances  in  presence  of  sulphurous 
acid.*     Sept.  3. 

20.245.  Brun.  Linseed  preparations  for  steam  genera- 
tors. [Fr.  Appl.,  Sept.  4.  1908.  Addition  to  No.  25.987 
of  1906.]*     Sept.  3. 

20,254.  Moore.     See  under  II. 

20,305.  Deroy.     See  under  XIV. 

20.380.  Farago.  Concentrating     solutions     without 

heating  them.*     Sept.  6. 

20.462.  Suzuki.     Evaporators.*     Sept.  7. 

20,715.  Petitpierre.  Apparatus  for  raising  hquids. 
jSept.   10. 

'     20,822.  Matter.     Concentratiiig  apparatus.*     Sept.    11. 
Complete  Specifications  Accepted. 

19,525  (1908).  Smith.      Continuous  kiln.     Sept.  8. 

24.328  (1908).  Oark  ( FeUner  und  Ziegler).  Supporting 
inclined  rotary  drums.     Sept.  8. 

27,466  (1908).  Hallett.  Separating  air  or  other  gas 
from  hquids.     Sept.  8. 

2049  1 1909).  Fawcett,  Preston,  and  Co.,  and  Shield, 
Evaporating  apparatus.     Sept.  15. 

8876  (1909).  Senn  and  Kliiger.     See  under  IX. 

11,988  (1909).  Draper.  Apparatus  for  separating  sub- 
stances of  different  specific  gravities.     Sept.  8. 

13,859  (1909).  Aktiebolaget    Separator.  C«ntrifugal 

[separators.     Sept.  8. 


II.— FUEL.    GAS,   AND   LIGHT. 
Applications. 
19,859.  Evans.     Smokeless  steam  fuel.     Aug.  30. 
19,924.   Lumsden.     Gas  producers.     Aug.  31. 

19,959.  Koppers.  Obtaining  by-products  in  dry  dis- 
tillation or  gasification  of  fuel.  [Ger.  Appl.,  Sept.  1 
1908.]*     Aug.  31. 

20,010.  Cobbett,  de  Fazi,  and  Claussen.  Manufacture 
of  filaments  for  incandescence  electric  lamps.     Sept.  1. 

20,158.  Tozer.  Distilling  or  carbonising  coal  and  other 
carbonaceous  material.*     Sept.  3. 

20,237.  Simpson.  Manufacture  and  purification  of  coke. 
Sept.  3. 

20.254.  Moore.  Retort  for  making  coke  and  for 
treating  other  materials.     Sept.  4. 

20.304.  Fichet  and  Heurtey.  Gas  generators.  [Fr. 
Appl.,  Sept.  23,  1908.]*     Sept.  4. 

20,309.  Glover  and  West.  DistiUing  coal  in  vertical 
retorts.     Sept.  4. 

22,419.  Higgins  and  Kemp.      Motor  fuel.     Sept.  7. 

20,447.  Fabry.  Recovering  the  by-products  of  coal- 
gas,  &c.     Sept.  7. 

20,492.  Duchanoy,  Bousquet,  and  Davieion.  Gas  pro- 
ducers.*    Sept.  7. 

20,504.  Simonin.  L'tilisation  of  the  waste  of  the  puri- 
fication of  illuminating  gas.*     Sept.  7. 

20,592.  Tully.  Retort  furnaces  for  the  destructive 
distillation  of  coal.     Sept.  8. 

20,631.  Riedel.  Extraction  of  nitrogen  and  carbonic 
acid  from  combustion  gases.  [Ger.  Appl.,  Sept.  9,  1908.]* 
Sept.  9. 

Complete  Specifications  Accepted. 

14,167  (1908).  Parker.  Apparatus  for  the  destructive 
distillation  of  coal.     Sept.  15. 

18.829  (1908).  Rodhe.       See  under  XXIIL 

26,719  (1908).  Fletcher.  Apparatus  for  compressing 
gas  or  air  for  lighting  or  heating.     Sept.  8. 

28,462  (1908).'Neilson.     See  under  X. 


III.— DESTRUCTIVE    DISTILLATION,    TAR 

PRODUCTS.      PETROLEUM,      AND 

MINERAL    WAXES. 

Application. 

19,959.  Koppers.     See  under  II. 

Complete  Specifications  Accepted. 

16,617  and  24,209  (1908).  Hood  and  Salamon.  Treat- 
ment of  mineral  and  vegetable  oils.     Sept.   15. 

IV.— COLOURING     MATTERS     AND     DYESTUFFS.  ■ 

Applications. 

20.029.  Bloxam  (Act.-Ges.  f.  AniUnfabr.).  Manufacture 
of  dyestuffs  of  the  safranine  series.     Sept.   1. 

20,127.  Soc.  Chem.  Industry  in  Ba.sle.  Manufacture  of 
orange  sulphurised  vat  dyestuffs  of  the  anthracene  series. 
[Addition  to  No.  7583  of  1008.]*     Sept.  2. 

20,649  and  20,650.  Chein.  Works  formerly  Sandoz. 
Manufacture  of  substantive  disazo  dyestuffs.  [Ger.  Appls., 
Jan.  2,  and  July  16,  1909.]*     Sept.  9. 

Co.mplete  Specifications  Accepted. 

2386  (1909).  .Johnson  (Badische  Anilin  und  Soda 
Fabrik).     Manufacture  of  halogcnatod  indigo.     Sept.  8. 
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[Sept.  30.  1909. 


2608  (1909).  Bloxara  (Act.-Ges.  f.  Anilinf abr. ).  Manu- 
facture of  a  monoazo  dyestufi  especially  adapted  for  making 
lakes.     Sept.  8. 


v.— PREPARINC,     BLE.^CHIXd.     DYEING, 

PRINTING,  AND  FINISHING   TEXTILES,   YARNS, 

AND    FIBRES. 

Applic.\tion.s. 

19.926.  Woostur.  Treatment  of  fabrics  for  use  as 
belting,  fire  or  garden  hose,  &c.*     Aug.  31. 

20.305.  Deroy.     See  under  XIV. 

20,312.  Imray  (Soc.  Chom.  Ind.  in  Basle).  Obtaining 
fast  grey  prints  and  vat  dyeings.*     Sept.  4. 

20.645.  Palmer.  Imparting  lustre  to  yams,  fabric,  &c.* 
Sept.  9. 

20.728.  Bernhardt.  Preserving  silk-finish  and  similar 
effects  on  textile  goods.  [Ger.  Appl.,  July  17,  1909.]* 
Sept.  10. 

Complete  Specifications  Accepted. 

1594  (1909).  Murray.  Apparatus  for  supplying  liquid 
to  wool  fibre.     Sept.   15. 

4683  (1909).  Ellis  (Heberlein  et  Cie.).  Apparatus  for 
mercerising  textile  fabrics.     Sept.  15. 


VII.— ACIDS,    ALKALIS,    AND    SALTS. 

Applications. 

19.794.  Peck.  Recovery  of  ammonia  from  crude 
ammoniacal  liquoi-s.     Aug.  30. 

19.920.  Carulla.  Manufacture  of  sodium  sulphate, 
hydrogen,  and  iron  oxide.     Aug.  31. 

20.062.  McKeehnie  and  Beaslcy.  Separation  of  iron 
and  other  metallic  oxides  from  solutions,  ores,  or  residues. 
Sept.  2. 

20.289.  Mocller.  Manufacture  and  distribution  of  ozone. 
Sept.  4. 

20.290.  Moeller.     Production  of  ozone.  •  Sept.  4. 

20.291.  Moeller.  Apparatus  for  bringing  ozonised  air  or 
ozonised  oxygen  into  contact  with  liquids.     Sept.  4. 

20.401.  Chem.  Fabr.  Griesheim-Elektron.  Manufacture 
of  sulphuric  acid.     [Ger.  Appl.,  Sept.  21,  1908.]*     Sept.  6. 

20.502.  Spurge.     Apparatus  for  making  ozone.     Sept.  8. 

20,568.  RoUin.  and  Hedworth  Barium  Co.  Manufacture 
of  barium  or  other  compounds. 

20,631.  Ricdel.     See  under  II. 

20,673.  McKeehnie  and  Bcasley.  Separating  iron  or 
other  oxides  from  complex  solutions,  ores,  &c.     Sept.  10. 

Complete  Specipications  Accepted. 

18,356  (1908).  Keogh  and  Douglas.       Manufacture  of 
fusible  compounds  of  aluminium,  and  recovering  aluminium 
■  therefrom.     Sci)t.  8. 

20,102  (1908).  Thorn  and  Pryor.  Manufacture  of  lime 
and  carbonic  acid  gas.     Sept.  15. 

3732  (1909).  Sinding-Larscn.  Manufacture  of  silicon 
nitride  and  metals  from  metallic  silicides.     Sept.  15. 

11,123  (1909).  Fricdrich  ct  Cie.  Preparation  of  sodium 
sulphite  and  ammonium  chloride.     Sept.  8. 

VIIL— GLASS,    POTTERY,    AND    ENA.MEL.S. 

Applications. 

20,400.  Garros.  Apparatus  for  making  ceramic  ware, 
glassware,  enamelling  metals,  &c.  [Fr.  Appl.,  Sept.  5, 
1908.]*     Sept.  6. 


Complete  SpEcmcATioss  Accepted. 

18.482  (1908).  Solon  and  Campbell.  Purifj-ing  the 
slip  or  like  material  used  in  making  china,  earthenware, 
and  like  goods.     Sept.   15. 

20,393  (1908).  Royer.  Glass  melting  furnaces  or  ovens. 
Sept.  15. 


IX.— BUILDING    M.\TERIALS,    CLAYS,    MORTARS, 
AND    CEMENTS. 

Applications. 

20,479.  De  Villartay.  Manufacture  of  bricks,  tilee, 
slabs,  &c..  from  slate  waste.*     Sept.  7. 

20.481.  Lironi.  Treatment  of  plastic  or  clay  in  making 
bricks,  &c.*     Sept.  7. 

Complete  Specifications  Accepted. 

ISMo  (1908).  Lake  (Spackman  Engineering  Co.).  Pre- 
paration of  cementitious  materials.     Sept.  8. 

8876  (1909).  Senn  and  Kliiger.  Manufacture  of  porous 
materials  for  heat-insulating,  filtering,  building,  &e, 
Sept.  8. 


X.— METALS     AND     METALLURGY. 

Appucations. 

19,829.  Bloxam  (Treibacher  Chem.  Wcrkc).  Manufac- 
ture of  pvrophoric  alloys,  [.\ddition  to  No.  8163  of  liHJfl.]* 
Aug.  30.' 

19,867.  Headson.  Metallic  compounds  or  compositions 
Aug.  30. 

19,889.  Buttorfii'lil.  Treating  complex  ores  of  lead, 
zinc,  copper,  silver,  and  gold.     -■Vug.  31. 

20.020.  Cowper-Coles.      Armour  plate.      Sept.  1. 

20,022.  Cowper-Coles.  Inlaying    and    ornamenting 

metallic  surfaces.     Sept.  1. 

20,062.  McKeehnie  and  Beasley.     See  under  VII. 

20,081.  Stuart-Bailey.  Recovery  of  copper  and  like 
metals.     .Sept.  2. 

20,293.  ChenhaU.      Crucible  furnaces.*     Sept.  4. 

20,471.  Cobb.  Extraction  and  separation  of  gold  and 
silver  from  their  ores.     Sept.  7. 

20,1)30.  Ruthenburg.     Treatment  of  ores.     Sept.  9. 

20,673.  McKeehnie  and  Beasley.     See  under  VII. 

20,707.  Graf,  and  Roman  Gold  and  Silver  Mines,  Ltd. 
Furnaces  for  treating  ores.     Sept.  10. 

Co.mplete  Specifications  Accepted. 

9383  (1908).  Reynolds.  Manufacture  of  steel  and 
other  metallurgical  processes.     Sept.  8.* 

12,212  (1908).  Stock.     Bessemer  converters.     Sept.  15. 
15.956  (1908).  Germain.     Separating  precious  and  other 
metals  combined  with  gangue.     Sept.  8. 

18,356  (1908).  Keogh  and  Douglas.     See  under  VII. 

28.4()2  (1908).  Neilson.  Purifying  and  recovering  tar 
from  blast  furnace,  producer,  and  like  gases.     Sept.  8. 

3732  (1909).       Sinding-Larson.     See  under  VII. 


XL— ELECTRO-CHEMISTRY     AND     ELECTRO- 
METALLURGY. 


20.057.  C'owiwr-Colcs, 
Sept.   1. 


Applications. 

Apparatus   for  clectrojilating. 


Vol.  XXVIII.,  No.  18.] 


PATENT   LIST. 


1013 


20,129.  Johnson  (Badisehe  Anilin  und    Soda   Fabrik). 
Production  of  long,  continuous  electric  arcs.     Sept.  2. 

20,192.  Girtin.        Electrolytic   production  of  salt  solu- 
tions.*    Sept.  3. 

Complete  Specification.s  Accepted. 

26,356  (1908).   Bingham.      Electric  furnaces.     Sept.  Jo. 

XII.— EATTY    OILS,   FATS,    WAXES,   AND   SOAPS. 

Applic.\tions. 

20,089.   Macpherson  and  Hoys.       ilanufacture  of  soap. 
Sept.  2. 
20,200.   Bamberg.     Hydrolysis.     Sept.  3. 

20,fi46.  Brown     and     Brown.     Manufacture     of     soap. 
Sept.  !l. 

Complete  Specifications  Accepted. 

16,617   and   24.209   (1908).     Hood   and   Salamon.     See 
under  III. 

18,031   (1908)    and    4956    (1909).   Gilbert    and    Ralph. 
Machines  for  cooling  and  moulding  soaps,  fats,  &c.   Sept.  8. 


XIII.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,    &c. 

(A.) — Pigments,  Paints. 
Applications. 

20,038.  Simson.  Luminous  paints  or  compositions.* 
Sept.  1. 

20,805.  Meurant.  Manufacture  of  oil  colours  having  a 

magnesium  base.*  Sejjt.   11. 

{B.) — Resins,  Varnishes. 

Complete  Specifications  Accepted. 

18,349  (1908).  Reif.  Manufacture  of  a  linoleum-like 
substance.     Sept.  8. 

28,526  (1908).  Thompson  (Germania  Linoleumwerke). 
Manufacture  of  linoleum  and  the  Uke.     Sept.   15. 

(C. ) — India-Rubber. 

Complete  Specification  Accepted. 

18,048  (1908).  Austerweil.  Regenerating  and  devul- 
canising  old  indiarubber  and  extracting  caoutchouc  from 
raw  material.     Sept.  8. 

XIV.— TANNING,     LEATHER,     GLUE,     SIZE,     &c. 

Applications. 

19,804.  Deuts.  Versuchsanst.  f.  Lederindustrie,  and 
Arnokli.  Decolourising  tannin  extracts.  [Ger.  Appl., 
Sept.  7.  1908.]*     Aug.  30. 

20.025.  Beckmann.  Manufacture  of  a  glue  in  powdered 
form.*     Sept.    1. 

20.305.  Deroy.  Scouring  hides  and  skins,  cleaning 
and  scouring  cloth,  &c.,  and  preparations  for  extraction 
by  volatile  solvents.     [Fr.  Appl.,  Sept.  11,  1908.]*    Sept.  4- 

XVII.— BREWING,   WINES,  SPIRITS,   &c. 

Application. 

20,420.  Freeman  and  Freeman.  Preventing  ill-effects 
from  formation  of  blue  mould  on  barley  during  its  con- 
version into  malt.     Sept.  7. 


Complete  Specification  Accepted. 

4584  (1909).  Thompson   (Topf  und  Soehne). 
for  the  germination  of  malt.     Sept.   15. 


Dnnns 


XVIII.— FOODS  ;         SANITATION,    WATER 
PURIFICATION;    AND    DISINFECTANTS. 

{A.) — Foods. 
Applications. 

19,858.  Sargent.      Beverages.*     Aug.  30. 

20,215.  Evers.  Destroying  the  poisonous  materials 
present  in  foodstuffs,  &c.  [Ger.  Appl.,  Sept.  8,  1908.]* 
Sept.  3. 

20,580.  Ingle.        Dietetic  preparation.     Sept.   8. 

20,766.  Vasey.  Soluble  protein  or  albumen  and  its 
production  from  meat  fibre  or  other  insoluble  protein 
matter.     Sept.    10. 

20,819.   Maconoehie     and     Vasey.  Nutritive     food. 

Sept.   11. 

(£.) — Sanitation;      Water  Purification. 

Applications. 

20,179.  Schilling,  and  Ges.  f.  Abwi^sserkl.^rung.  Separat- 
ing hght  or  tioating  substances  from  effluents.     Sept.  3. 

20,445.  Abt,  Diebl,  and  Bayer.  Treatment  of  effluents.* 
Sept.  7. 

20,558.  Dickson.     Treatment  of  sewage  sludge.     Sept.  8. 

Complete  Specifications  Accepted. 

18,199  (1908).  Purcell,  Ryan,  and  Polglase.  Recovery 
of  the  useful  constituents  of  sewage.     Sept.  8. 

23,668  (1908).  Koeh.  Apparatus  for  purifying  sewage 
water.     Sept.  15. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Applications. 

19,963.  Gernaert.  Manufacture  of  paper.  [Belg.  Appl., 
Sept.  I,  1908.]*     Aug.  31. 

20,195.  Kodak,  Ltd.  (Reid).  Manufacture  of  aeetyl- 
cellulose.     Sept.  3. 

20,489.  Langlet.  Precipitating  ulmic  compounds  from 
the  black  liquors  of  soda  pulp  mills.  [Swed.  Appl., 
Sept.  24,  1908.]*     Sept.  7. 

20,593.  Leclaire.  Manufacture  of  viscose  and  similar 
compositions.     Sept.  8. 

Complete  Specification  Accepted. 

20,610  (1908).  Poirier.  Paper  to  be  used  as  substitute 
for  rubber,  leather,  &c.     Sept.  15. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

19,805.  Hoffmann-La  Roche  und  Co.,  Barell,  and  Elgcr. 
Manufacture  of  guaiacol  compounds.  [Addition  to 
No.  24,072  of  1908.]*     Aug.  30. 

19  820    Ulzer  and   Somraer.       Manufacture  of   radium 
and  substances  containing  large  proportions  of  radium. 
Aug.  30. 


Complete  Specifr  ations  Accepted. 


23,143  (1908).  Newton  (Bayer  und  Co.; 
of  aminoacidylpyrocatcchins.     Sept.   15. 


Manufacture 
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XXL— PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Application. 

20,046.  Albert.     Photographic  paper  for  grained  photo- 
graphs.    Sept.  1. 

Complete  Specification  Accepted. 

18,744  (1908).  Dufay.      ilanufacture  of  screens  for  use 
in  colour  photography.     Sept.  15. 


XXn.— EXPLOSIVES,     MATCHES,     &c. 
Complete  Specification  Accepted. 
19,334  (1908).  Hobncs.  Explosive  compounds.  Sept,  8. 

XXlll.— GENERAL  ANALYTICAL  CHEMISTRY. 

Complete  Specification  Accepted. 

18,829  (1908).  Rodhe.     Apparatus   for   analysing   gas. 
Sept.  8. 
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DR.    JAiMES    T.    CONROY    IN    THE    CH.UR. 

THE  OCCURRENCE  OF  MOULDINESS  IX  PAPER 
PULP. 

BV   CLAYTON    BEADLE   AND    HENRY'   P.    STEVENS,    M.A.,    TH.  D. 

Abstract. 

The  authors  called  attention  to  the  occurrence  of  moulil 
I  both  in  ])aper  and  in  wood  fibres  pre])ared  for  paper 
'  making,   and   gave   the   features   ob.served   and   the   jjfo- 

l»rrtion.s  of  furfural  and  water  extract  ol)tained. 


BY-PRODUCTS    OF    COTTON    SEED    AND    THEIR 
UTILISATION. 

HV    CLAYTON    BEADLE    AND    HENRY  P.  STEVENS,  M.A.,  PH.D. 

Introduction. — This  communication  deals  with  products 
of   cotton    seed    which    hitherto    have    been    regarded    as 

■  waste  materials.      The  subject  matter  is  treated  vmder  two 
i  heads : — (A)  The    utilisation    of    cotton    separated    from 

the  seed  hulls  as  a  paper-making  material  ;    and  (B)  tlic 

utilisation  of  the  hulls  themselves  as  a  foodstuff  for  cattle. 

Under  "  .\,"  is  given  a  description  of  the  physical  and 

.(Commercial     qualities     of     the     cotton     as     mechanically 

1  separated   from  the   cotton   seed   hulls  of  different  seeds 

fby  the  Minck  and  the  Dc  Segundo  separating  machines 

MBritish  Patent  1'_>.718,   190G  ;    this  J.,   190(5,   l(i).     Under 

' "  B  ■"    is    discussed    generally    the    feeding    qualities    and 

I 'imposition   of   the   hulls   and   their   various   ingredient.'^, 

«ith   particular   reference   to   a   process   of   our   own   for 

(hydrolysing    the    cellulose    and    thereby    increasing    its 

I  digestive  qualities  (British  Patent   14,.588,   1904). 

iln  the  United  States  there  are  produced  per  annum 
a  million  tons  of  hulls  capable  of  yielding  100,000  tons 
of  cotton  by  mechanical  separation,  antl  employed  usefully 
in  the  manufacture  of  high-grade  papers. 

Before  proceeding  under  these  headings,  a  brief 
reference  to  a  section  of  the  cotton  seed  (Fig.  1,  reproduced 
by  permission)  will  serve  to  show  from  what  part  of  the 
seed  the  different  products  referred  to  later,  are  derived. 
Having  once  made  this  reference  we  will,  however,  refer 
to  these  products  under  the  names  by  which  they  are 
commonly  known  in  the  crushing  mills. 

The  husk  of  the  seed,  or  spermoderm  (S),  when  ground, 
jis  commonly  known  as  "  ground  hulls,"  or  "  hull  meal  "  ; 

■  while  the  kernel,  or  cotyledon  (C),  after  expression  of  the 
'oil,  is  known  as  "  kernel  meal  "  or  "decorticated  cake." 

The  two  when  ground  together  and  pressed  for  oil  con- 
stitute "  undecorticated  cake."  The  latter  is  the  form 
.produced  in  this  country;  "decorticated"  cake  is  the 
lOrni  produced  in  America. 

"  Cotton-seed   hulls  "   consist  of    spermoderm   (S)   and 

the  hairs  (h).     These  hairs  are  the  cotton  fibres  that  have 

escaped  the  ginning  and  delinting  ;    they  frequently  have 

'trumpet-shaped   attachment  ends,  and  being  very  short, 

'  imripe,  and  immature,  are  of  no  use  for  te.\tile  purposes. 

When   the   cotton    is   removed   from   the    "  cotton-seed 

^  liulls  "   by   mechanical   separation,   described   later,   each 

jfibre  is  plucked  as  it  were  from  the  epidermis  (ep).     When 

'a  more  drastic    separation  is  effected,  in  addition  to  the 

'■ottoii,  the  epidermal  cells  (ep)  come  away  as  well  as  the 

I'lyers  of  the  inner  brown  coat  (a,  h.  and  c).    When  cotton- 

''ced  hulls  as  a  whole  are  treated  chemically,  as  has  been 

attempted  for  the  manufacture  of  paper  pulp,  the  bleached 


Cotton    seed.     Cross    section.     .S    spermoderm    consisLs    of    ep 
epidermis  with  h  hair,  frr  outer  brown  coat  with  R  raphe, 
MI  colourless  cells,  pal  palisade  cells,  and  o,  b,  aud  c  layers 
of  iuner  brown  coat ;    jV  )  crisperm  ;    E  endosperm  :    C  coty- 
ledon  with  aep   outer  epidermis   and   iep   inner    epidermis, 
s  resin  cavity  surrounded  by  z  mucilage  cells  ;    al  aleurone 
grains ;    k  crystal  cells ;    g  procambium   bundles,      x    160. 
(Winton). 
residue  consists  of  jialisade  cells  Ipal)  in  addition  to  the 
cotton  fibre.     These  cells  are  useless  for  paper,  and  their 
presence,   as   will    be  hereafter  seen,   renders  the  cotton 
useless    for    explosives.       When    cotton-seed    hulls    are 
hydrolysed,    the    cellulose    of    the    cotton    fibre    (/()    and 
palisade  cells  (pal)  have  both  to  be  acted  upon  in  order 
to   break   them  down   to  a  digestive  meal,   but  in  cases 
where  the  cotton   is  previously  removed   by   mechanical 
separation,   then,   of   course,   only   the   palisade  cells  are 
acted  upon. 

"  Cot  ton -seed  hidls  "  constitute  therefore  the  residue 
after  the  decortication  of  the  seed  for  the  removal  of  the 
kernel  ;  this  product  (see  table)  in  the  United  States  alone 
is  produced  to  the  extent  of  nearly  one  million  tons  per 
annum,  with  a  possible  augmentation  to  nearly  double 
this  quantity  if  the  whole  of  the  seed  produced  could 
be  crushed  and  sulmiitted  to  the  decortication  process. 

The  returns  of  United  Stales  crushing  mills  (1907). 

Number  of  active  establishments 786 

Quantity  of  seed  produced    4,962,402  tons 

Quantitv  of  seed  crushed  -ifiMfiTi  tons 

Per    cent,    of    seed    crushed    to    quantity 

produced ^^■^,V''Lri'^' 

Hulls  produced , „„  ?,-,';!;,o  '.k"' 

Linters    128,24:<,«SB  lbs. 

The  hulls  apjiear  to  show  a  diminishing  proportion  to 
the  seed  crushed.  In  189.')  the  proportion  of  )^ulls  was 
about  oO  per  cent,  on  seed.  In  1901  the  ordinary  pro- 
portion was  about  45  per  cent,  of  hulls,  and  1905  and 
1907  the  comp\ited  average  was  36-2  per  cent.,  the 
dinxinution  licing  due  no  doubt  to  the  more  comi>lctc 
separation  of  the  "meats"  and  increased  dehntmg, 
and  to  more  com]ilotc  cleansing  of  the  seed.  The  auu)imt 
of  cotton  fibre  wasted  in  the  hulls  is  also  a  dnnmishmg 
quantity.     In   1887  about   10  tons  of  hulls  from  Upland 
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seed  was  shipped  to  this  country  for  experiment,  from 
this  we  procured  a  yield  of  'i")  per  cent,  of  cotton.  In  1890 
the  tibre  on  ginned  Ujilnnd  ootton-see<i  averaped  about 
10  per  cent.,  the  amount  removed  by  linters  1-1  per  cent., 
and  the  hulls  produced  50  per  cent.  ;  thus  the  actual 
amount  of  cotton  left  in  the  hulls  was,  according  to  this 
figure,  17-8  per  cent.  .\t  the  present  time,  the  linters 
(as  above)  equal  2-2  per  cent,  on  seed  or  6-3  per  cent, 
on  hulLs.  leaving  only  12  per  cent,  to  14  per  cent,  of  cotton 
in  hulls.  .-Vftcr  allowing  for  further  jios-sible  improve- 
ments there  would  remain  in  any  event   a  final  residue 


As  will  be  seen,  the  Brazilian  cotton-seed  hnlls  yield  a 
far  higher  perrcntagc  of  cotton  than  the  U.S.A..  namely 
25  per  cent.  a.s  against  a  possible  10  or  12  per  cent. 

Three  main  products  were  eventually  .separated  from 
the  cotton-seed  hulls,  namely  husk,  cotton  and  meal, 
in  the  following  proportions  : — Husk.  (>5  per  cent.  ;  meal. 
7  per  cent.  ;  cotton,  25  per  cent.  ;  loss  due  to  dust  and 
moisture,  3  per  cent. 

The  following  table  gives  some  idea  of  the  ingredients 
capable  of  being  separated  and  their  composition  by 
analysis  : — 


Moisture. 


Percent. 

Separated  husk    12'75 

Separated  kernel  meal  contAlning  inner  brown  coat   '  lO'O 

tiritt.v  meal  consisting  of  tine  jmrtieles  of  hU'*k  Ispermoderm)  '  10-0 

Meal,  of  rliocolate  eolour.derivfd  from  inner  brown  coat  of  husk;  10-0 

>>eparated  rotton  containing  dust   j  7»29 

8cpar:ifcd  fibre  deprived  of  dust    7-8 


Ash. 


Per  cent. 
2-31 
«■! 
2-0 
6-6 
1-52 
1-S 


Woody 
fibre. 


Oil 

(ether 

extract). 


Protein. 


Per  cent. 
32-36 
27-0 
38-B 
3«-0 
65-4 
77-0 


Per  cent. 
O'S 
7-2 

s-a 

8-8 

S-?8 

2-6 


Per  cent. 
3-16 
20-e 

3-7 
10-8 

'■7 

3-5 


Carbo- 
hydrates. 


Per  cent. 
4S-93 
2»-I 
41-8 
24-8 
27-71 
8-1 


Fond 
unit*. 


&g 
»» 
SO 
74 
48 
2S 


•of  not  less  than  10  per  cent,  of  pure  cotton  on  the  weight 
■of  the  hulls,  which,  on  one  million  tons  of  hulls,  would 
be  equal  to  one  hundred  thousand  tons  of  cotton  per 
Annum. 

The  comijutwl  yields  of  cotton  from  U.S.A.  cotton- 
seed hulls  wc  siimmarLsed  as  follows  : — 1887,  25  per  cent.  ; 
189ti,  IS  per  cent.  ;  lilO",  13  per  cent.  ;  lowest  possible 
mininujm.    10  per  cent. 

During  the  last  20  years  many  attempts  have  been 
made  to  use  cotton-seed  hulls  for  the  manufacture  of  paper, 
but  without  marked  success.  To  completely  remove  the 
•encrusting  matter  from  the  hulls  by  boiling  and  bleaching 
is  far  too  expensive,  as  was  ])roved  by  one  of  us  when  in 
1887  some  tons  were  shipped  over  and  converted  into 
pa|KT.  The  best  results  were  achieved  by  boiling  in  soda 
to  loosen  the  husk;  the  cotton  was  tlien  lioated  off  when 
Hgitatcd  in  a  hoUander  with  a  large  quantity  of  watei,  and 
an  imperfect  separation  effected  before  bleaching.  This 
could  oidy  be  accomplished  when  raw  materials  were  far 
more  expensive  than  at  ])rescnt.  and  l)efore  cotton-seed 
hulls  had  any  market  value,  t'onsiderable  quantities  were 
so  treated  in  this  country,  sjieiial  hoUaiulei-s  being  equipped 
for  the  purpose.  Beyoiul  this  many  jiroccsscs  have  been 
proposed  and  patented  and  much  money  has  been  wasted, 
but   without   yielding   any   practical   results. 

Papermakini]  section. — Dry  mechanical  separation  of 
cotton  from  the  hulls,  as  now  accomplished  by  the  Minck 
and  de  Scgundo  machines,  has  put  a  different  complexion 
on  the  problem.  One  form  of  the  Minck  mill  consists  of 
a  fixed  vertical  cylinder  with  a  fluted  lining  provided  in  the 
centre  with  a  vertical  shaft  from  wiiich  project  a 
number  of  arms  or  beaters.  The  agitation  produced  by 
these  arms,  as  the  tnaterial  is  fed  into  the  top,  by  some 
means  or  other  brings  about  a  complete  separation  of  tlie 
cotton  from  the  husk,  but  without  reducing  the  size  of  the 
husk  particles.  The  husk  being  heavy  and  dei)rived  of 
its  woolly  coating,  passes  to  the  bottom  and  dischaiges 
through  a  grating,  the  cotton  is  «innowed  upwards  into 
a  cyclone  or  other  form  of  "  condenser,"  from  whence  it  is 
discharged  to  a  baling  machine.  The  other  ingredients 
of  the  seed  if  present  can  be  collected  at  convenient  stages 
by  settlement  from  the  air  draught.  A  constant  supply  of 
cotton-seed  hulls  is  kept  up  by  mechanical  means  to  each 
mill,  and  the  separated  ingredients  automalically  riMuovcd. 
The  various  factors  of  rate  (jf  rotation,  diameter  of  the  mill, 
number  and  forms  of  beaters,  and  rate  of  speed,  which 
could  only  be  arrived  at  after  much  careful  study,  not  only 
affect  the  output  of  the  mill,  power  consumption  and  the 
thoroughness  of  the  separation,  but  they  also  determine  the 
physical  character  of  the  til)!!-  protluced  ;  a  point  of 
considerable    importance    to    pajM^r-makers. 

In  Novefnber.  1906.  from  a  store  containing  2000  tons 
of  cotton-seed  hulls  from  Brazilian  seed,  were  selected 
bales  to  represent  the  average  of  the  bulk.  The  first 
trial  gave  24'0  per  cent,  and  the  second  2tiO  |M'r  cent, 
of  cotton  fibre  on  tlie  weight  of  trie  hulls,  the  rest  being 
separated  hnsk,  with  a  slight  loss  for  dust  atul  moisture. 


The  analysis  of  cotton  deprived  of  dust  as  now  produced 
agrees  fairly  closely  with  published  analyses  given  for 
raw  lint  cotton  determined  in  a  similar  manner. 

We  have  devised  a  simple  method  of  delenniinng  tli 
amount  of  husk  in  cotton-si-cd  hulls  and  other  prwdud 
containing  the  husk.  We  convert  the  cotton  tibn^  into 
hydrocellulosc.  dry  off  in  presence  of  fumes  of  ammonia 
and  shake  in  a  nest  of  sieves.  The  disintegration  of  the 
cotton  is  accom])lishcd  witlumt  ivducing  the  husk.  Not 
only  is  a  separation  effected,  but  an  idea  is  obtained  of 
the  size  of  the  husk  particles,  points  of  importance  to  paper- 
makers.  The  following  table  gives  results  obtained  by 
this  process : — 


Sii;  of 
husk. 


lUvr 
Husk.  1  Cotton. 


Cotton-seed  hulls    I  Coarse, 

I  unbroken. 

Fibrous  residue  after  Krinding  and 

sifting  to  remove  loose  hulls. . .         Ditto. 

Cotton    as    originally    separated  1  n^.^^ 

from  hulls  by   mechanical         }  :„ri® 

process  J  and  fine. 

Cotton  as  separated  in  1907....  Very  fine. 

Cotton  as  separated  in  1908 Ditto. 


Per  cent. 
I       7S 


0-7 
0-4 


Per  cent 
25 


42 

8» 


•t4 


After  proving  on  a  small  scale  the  paper-  making  qualities 
of  the  separated  fibre  and  determining  how  best  to  treat  ii 
some  tons  were  converted  into  pajwr  in  the  best  rag  mill- 
After  several  trials  it  was  found  that  the  cotton  could  go 
direct  from  the  bales  into  the  rag  boilers  and  behaved  much 
like  rags,  but  without  requiring  the  preliminary  processes 
of  cutting,  dusting,  etc.  ;  furthermore,  the  process  known 
as  "  brcaking-in  "  was  dispensed  with  as  the  fibres  were 
already  short  enough. 

Full  details  as  to  the  mode  of  treatment  and  physical 
qualities  of  the  paper*  produced  have  already  been 
published.  The  points  established  arc,  that  it  in 
unnecessary  to  start  from  staple  cotton  (i.e.  long  fibre«|, 
as  in  rags,  in  order  to  ])roducc  a  good  strong  paper. 
Furthermore,  the  strength  of  the  jjapcr  dcjx-nds  more  upon 
the  hydration  of  the  cotton  than  upon  the  length  of  tiw 
fibre.  The  trumpet-shaped  ends  of  these  fibres  apparently 
assist  in  giving  felting  qualities,  and  as  has  been  con 
firmed  in  Cicmiany  when  beaten,  these  ends  iM-coni^ 
frayed  with  formation  of  fibrilla-.  The  paper  produced  is 
equal  to  a  good  quality  "  rag  "  pa|x>r  and  can  be  mada 
"all  cotton,"  which  can  hardly  be  guaranteed  with  any 
form  of  rags  wliich  contains  also  some  linens.  There  i«, 
as  can  be  appreciated  by  the  paper-maker,  less  consnmp 
tion  of  power  in  beating,  as  there  is  no  reduction  in  I  >  -."' 
of  Gbn-  needed  as  with  rags.  The  function  of  the  1"  '  - 
operation   is  rather  to   bruise,   bnish-out   and   hydrate. 

•  Chemical  News,  Vol.  9&,  p.  193. 
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With  rags,  the  process  of  "  breaking-in,"  which  is  here 
avoided,  may  absorb  nearly  as  much  power  as  the  beating 
operation  proper. 

The  actual  amount  of  bleached  fibre  or  cellulose 
contained  in  the  dust-free  Brazilian  separated  cotton,  is 
~lll  per  cent,  to  82  per  cent.,  i.e.,  the  same  as  lint  cotton. 
\Mth  which  it  agrees  in  composition.  In  large  scale 
Morking  we  have  obtained  as  high  as  75  per  cent,  yield  of 

'paper,  but  the  average  is  rather  lower  than  this,  and  can 

I  never  reach   the   actual   amount  of  cellulose  present,  by 
reason  of  the  loss  of  some  fine  fibres  during  the  washing 

loperation.     This  yield,  however,  is   satisfactory  in  com- 

iparison  with  rags. 

The  following  table  gives  the  length  of  cotton  fibres 
obtained  from  the  cotton-seed  hulls  of  Brazilian  seed 
when  pre])ared  for  different  purposes.  The  results  are 
"the  mean  of  40  measurements  in  each  case. 

mm. 

1.  Separateil  to  produce  "  free  "  working    3-34 

'2.  Separated  to  produce  "  wet  "  working 2*6'2 

>,  Sejiurnted  to  produce  "  wet  "  workin?    2'70 

4    The  loreKiiint!  alter  conversion  to  half-stutf 1-93 

:    The  foretiuiiit:  .'ifter  conversion  into  \\Titing  paper  ....      0-83 
s>'p.iratcd  to  produce  "  wet  "  stuff  (another  consignment)      2**27 
liie  .-ibove  beaten  to  bruise  fibres  only,  i.e.,  for  strong  stuff      2*20 
•     t'he  above  beaten  to  somewhat  reduce  length  of  fibres, 

I  i.e.,  for  fairly  thick  WTiting  paper 1-65 
We  have  considered  so  far  only  the  character  of  fibre 
:  separated  from  United  States  and  Brazilian  seed.  The 
'hulls  from  Indian  seed,  after  mechanical  separation, 
igave  a  filjre  which  on  boiling  and  bleaching  showed  a 
[yield  only  of  38  per  cent,  to  40  per  cent,  of  bleached 
'cotton  ;  the  consumption  of  soda  on  the  weight  of  the 
ruv  fibre  was  found  to  be  7-3  per  cent.,  and  the  con- 
.^lunption  of  bleach  14'0  per  cent.  These  figures  repre- 
,3ent  respectively  18  per  cent,  to  20  per  cent,  soda  and 
'35  per  cent,  to  -10  per  cent,  of  bleach  on  bleached  product 
'as  against  the  figures  of  9  per  cent,  soda,  and  10  per  cent, 
bleach  for  cotton  separated  from  Brazilian  seed.  The 
•separated  cotton  of  Indian  seed  is  thus  much  inferior, 
lin  cost  of  treatment  and  yield,  to  that  of  Brazilian  seed. 
1  The  raw  product  Indian  separated  cotton  was  found 
to  contain  allnnninoids,  3-28  per  cent.  ;  oil,  5'60  per  cent.  ; 
ash,  5'67  per  cent.  Both  the  ash  and  oil  were  high, 
but  on  chemical  treatment  tlie  product  yielded  a  very 
^clean  prodiict.  although  there  was  considerable  difficulty 
jin  bleachin^,  and  a  high  consumption  of  bleach  as  coui- 
(pared  with  the  Brazilian  separated  wool.  The  average 
of  40  measurements  for  length  of  the  raw  material  showed 
I  MO  mm.     The  bleached  fibres  averaged   l-OO  mm. 

The  figure  for  length  of  raw  fibre  is  only  about  a  third 
'of  that  for  Brazilian  seed,  and  that  for  the  bleached  fibre 
only  about  one-half.  The  difference  in  the  length  of 
the  raw  and  bleached  fibres  in  the  case  of  the  Indian 
product  is  due  to  the  fact  that  many  of  the  very  short 
fibres  are  washed  away,  and  this  can  hardly  be  prevented 
'unless  a  very  fine  wire  gauze  is  used  on  the  washing  drum. 
'The  notoriously  dirty  condition  of  Indian  seed,  is,  how- 
'ever,  largely  the  cause  of  low  yield.  The  mechanical 
'separation  of  the  cotton  from  the  Indian  seed  is  therefore 
■aot  likely  to  he  as  remunerative  as  that  from  the  Brazilian 
'seed  or  the  United  States  Upland  .seed. 

Having  regard  to  the  freedom  of  separated  Brazilian 
iotton  from  husk  and  the  fineness  of  the  husk  particles, 
t  has  been  proved,  as  was  anticipated,  suitable  for  1 
litration.  The  actual  amount  of  husk  is  0-4  per  cent. 
In  the  unboiled  product  ;  this  comes  down  to  about 
')-2  per  cent,  by  chemical  treatment,  breaking  up  into 
individual  palisade  cells  when  beaten,  which  nearly  all 
')ass  through  the  wire  of  the  wash  drum. 
j  The  imperfectly  separated  product  which,  on  chemical 
reatment,  still  contains  quantities  of  bleached  husk 
'lehaves  differently  from  normal  cotton  when  nitrated, 
i)ut  the  fibre  produced  from  the  ])ro])erly  separated  product 
jjives    identical    results,    though    it    differs    structurally 

I' rem  the  ripe  and  mature  fibre  as  used  for  textile  purposes. 
Sir  Frederic  Nathan  (this  J.,  190i»,  28,  179).  speaking 
n  regard  to  short  fibre  from  the  cotton-seed,  inferred 
hat  the  husk  left  after  chemical  treatmeut  produced  some 
lion-resiotant  cellulose,  and  the  final  product  in  eon- 
equence  gave  gun-cotton  low  in  nitrogen,  and  with  a 
'ligh  percentage  soluble  in  ether  alcohol.  This  state- 
nent    probal)ly   refers   to   the   product    containing   some 


5  per  cent,  of  husk  cellulose  or  over.  Products  containing 
various  jiroportions  from  1  per  cent,  to  .50  per  cent,  of 
husk  cellulose,  as  also  palisade  cells  pure  and  simple, 
were  nitrated  by  us,  and  whilst  we  found  the  above  remarks 
to  hold  true  of  those  samples  containing  residues  of 
the  husk,  we  could  not  detect  any  difference  between 
'he  product  as  now  mechanically  "separated  and  after- 
wards chemically  treated,  and  the  ordinary  cotton  fibre 
as  used  for  nitration. 

Chemically  the  palisade  cells  are  unsuitable  for  nitration 
as  we  have  repeatedly  proved.  They  differ  essentially 
from  cotton  in  consisting  of  hemi-cellulose.  If  used 
in  quantity  for  explosives  they  produce  autoxidation. 
rendering  the  explosive  unstable"  When  nitrated  alone 
they  give  a  low  yield  and  behave  quite  differently  from 
ordinary  cotton. 

The  separated  cotton,  after  boiling  with  excess  of  soda 
under  pressure  of  8  atmospheres  for  8  hours  and  bleaching, 
contains  from  0-2  per  cent,  to  0-09  per  cent,  matter 
extractable  liy  etlier.  A  sample  of  this  product,  only 
partially  jiurified  chemically,  was  sulnuitted  to  Dr.  Eric 
Drablile,  of  the  Liverpool  Institute  of  Tropical  Research, 
who  made  some  tests  to  determine  its  absorption  qualities 
as  a  surgical  dressing  according  to  methods  employed 
by  him.*  In  water-holding  capacity  it  was  found  equal 
to  that  of  defatted  "  super "  cotton  wool,  superior  to 
non-defatted  "  super "  cotton  wool,  commercial  best 
cotton  wool,  and  only  slightly  inferior  to  defatted  "  best  " 
cotton  wool.  The  absorption  value  when  measured  as 
rate  of  rise  of  water  when  jiacked  in  a  tube  after  1  hour, 
is  equal  to  "  best  "  cotton  wool,  superior  to  wood  wool 
wadding,  wood  wool,  gauze,  but  inferior  to  "  super " 
cotton  wool,  defatted  gauze,  and  commercial  cellulose. 

The  volumes  occupied  by  10  grams  are  as  follows  : — ■ 
Under  pressure  or— 


50  grams  per  sq.  cm. 

25  grams  per  sq.  cm 
12igrauisrersq.(m. 


87*45  c.c. 


90-63  c.c. 
95-4    c.c. 


Contraction  on  satura  tion  at — 
50  grams  per  sq.  cm.  I   18*4% 


25  grams  persq.cra.  I 
12  grams  per  sq.  cm. 


16-5% 
15-7% 


Greater  bulk  than  cotton  gauze, 
less  than  wood  wools,  cotton 
wool,  .and  commercial  cellu- 
lose. 

Greater  bulk  than  cotton  gauze, 
loss  than  others. 

Same  bulk  as  cotton  gauze, 
but  less  than  others. 

Much  less  than  most  dressings, 
only  inferior  to  bleached 
ramie  and  surgeons'  tow. 


Less  than  all  except  surgeons' 
tow,  defatted  cotton  gauze, 
and  wood  wool. 

Dr.  Drabble  sums  up  by  observing  that  the  material  in 
question  came  out  very  satisfactorily  in  respect  of  its 
absorptive  capacity,  and  of  its  slight  contraction  when 
saturated.  A  further  and  more  purified  sample  was 
submitted  and  the  result  of  tests  showed  further  marked 
improvements,   placing  the  product  still  higher. 

Cattle-food  .section. — We  have  now  to  consider  the 
utilisation  of  cotton-seed  hulls  as  a  cattle-food.  Of  recent 
years,  it  has  in  some  measure  come  into  use  in  the  United 
States,  where  its  value  has  been  proved  in  practice  and 
confirmed  by  numerous  feeding  trials  made  at  Experi- 
mental Agricultural  Stations,  particularly  when  fed 
with  products  such  as  decorticating  meal.  Its  use, 
however,  has  not  found  favour  in  this  country,  principally 
because  trade  conditions  differ  here  and  partly  l)ecause 
there  are  no  hulls  produced,  the  whole  of  the  material 
forming  part  and  parcel  of  the  undccorticated  cake. 

Decortication,  which  produces  the  hulls,  has  been 
tried  in  this  country  and  failed,  partly  owing  to  the 
difficulty  of  marketing  the  hulls.  In  (-ermany  the 
separated  hulls  deprived  of  cotton  are  ground  and  used 
with  advantage  as  a  foodstuff. 

Cotton-seed  hulls,  which  contain  from  12  per  cent, 
to  25  per  cent,  of  cotton  by  weight,  are  so  inflated  by 
the  cotton  that  they  appear  to  consist  chiefly  of  cotton 
with  an  admixture  of  some  hulls,  whereas  it  is  exactly 
the  reverse.  In  this  form  it  is,  of  course,  useless  for 
mixing  as  a  food-stuff. 

We  have  succeeded  in  converting  this  fluffy  mass  into 
a  fine-grained,  palatable,  sterilised  meal,  possessing  good 

•  Drabble  and  Upsher  Smith.  Quor.  Journ.  Ind.  Comni. 
Research,  Vol.  1,  .<o.  3.  Drabble.  Quar.  Joarn.  Ind.  Comm. 
Besearch,  Vol.  2,  No.  4. 
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digestive    qualities.     In   the   process   of   conversion    the 

product  shrinks  to  about  one-third  of  its  ori{;iiuil  bulk. 
'l"hc  same  conversion  can  be  accoinplisluHl  on  luills  from 
which  the  cotton  has  been  removed.  The  proicss  has 
been  employed  mostly  on  Indian  cotton-seed  hulls  where 
the  cotton  is  too  short  and  too  much  intermixed  with 
hulls  and  oil  for  service  in  j)aper-making.  Tlic  process 
in  question  it  performed  in  accordance  with  British 
Patent  Xo.  14.58S,  1904  (this  J..  lilO.").  8'>3),  in  s|)ecially 
constructe<i,  steani-jacketcd  pans  provided  with  stiri^-rs. 
The  material  is  introduced  in  charges  up  to  half  a  ton 
at  a  time,  together  with  a  small  jjroportion  of  mineral 
acid,  such  as  hydrochloric  acid,  aud  raised  to  a  critical 
temperature  at  which  hydrolysis  takes  place.  The 
reaction  is  catalytic,  inasmuch  as  the  reagent,  in  so  far 
as  it  concerns  the  reaction,  never  enters  into  combination, 
and  if  need  be  can  be  used  over  and  over  again.  More- 
over at  a  critical  temperature  the  hydrolysis  to  the 
condition  of  hydroidhilosc  is  almost  instantaneous. 
The  material  is  discharged  when  rciidy  ;  and  for  certain 
purposes  is  left  in  bulk  whilst  still  hot  until  it  mellows 
down  to  a  friable,  crisp,  brown  |>roduct,  possessing  a 
distinctly  sweet  taste  and  smell.  The  process  of  nuituring 
can  be  arrested  l)y  cooling  the  stuff  down,  in  which 
condition  it  keeps  almost  indefinitely.  The  process  is 
usually  pushed  to  the  extent  of  jiartial  caranielisation. 
The  hydrolyscd  jnoduct  has  been  sold  in  this  condition 
to  makers  of  compound  cakes,  &c.,  or  else  sold  in  admixture 
with  decorticated  cotton-seed  meal.  In  all  about  3000 
tons  have  been  prepared  and   put  on  the  market. 

The  following  is  a  typical  analysis  of  liydroly.«ed  cotton- 
seed hulls  as  prepared   in   bulk  : — 

Jloisture  Ifl.O 

.Ash    2-7 

Hydrolysed  cellulose    29-« 

Oil  (ether  extract) 4-4 

Protein  X  x  6-25 5-2 

C'.irbohydr.ite9 48-1 

100-0 
Food  units  72-0 

Inasmuch  as  cotton-seed  hidls  vary  enormously  in 
analysis  according  to  sources  and  thoroughness  of  separa- 
tion, so  does  the  hydrolysed  product.  The  composition 
■:an  be  kept  constant  by  blending  and  the  addition  of 
small  quantities  of  undecorticatcu  meal.  The  analysis, 
even  without  taking  into  consideration  the  food  value, 
with  hydrolyscd  cellulose  always  shows  uj)  better  in 
food  units  than  the  raw  material  from  which  the  prodvict 
is  derived,  due  to  an  increase  in  the  tigurc  for  carbohvtiratcs. 
This  we  can  vouch  for  by  the  analyses  of  20  products 
before  and   after  conversion. 

A  great  deal  of  systematic  work  has  been  done  in  the 
United  States  on  the  feeding  value  of  cotton-seed  hulls. 
In  one  scries*  the  rations  tested  ratige  from  cotton-seed 
hulls  alone,  and  7  lbs.  of  hulls  to  1  lb.  of  decorticated  meal, 
down  to  li  lb.  of  hulls  to  one  of  meal.  In  the  com- 
bination of  the  two  constituents  it  is  as  though  no  jtrotcin 
had  been  digested  from  the  hulls,  whilst  they  had  caused 
a  decreased  digestibihty  of  the  protein  of  the  meal.  But 
the  loss  in  protein  is  more  than  counterbalanced  by  the 
increased  digestibility  of  carbohydrates.  The  gains  in 
nitrogen  free  extract  and  cnidc  fibre  were  sufficient  to 
increase,  after  bringing  up  the  loss  from  protein,  the 
digestible  dry  matter  from  0-81  per  cent,  in  the  7  to  1 
ration  to  SlHi  per  cent,  in  the  3  to  1  ration.  In  the  liglit 
of  these  experiments  it  must  be  inferred  that  cotton- 
seed meal  does  effect  and  increase  the  digestibility  of 
cottonseed  hulls. 

As  to  the  value  of  the  manure  from  cotton-cake-fed 
beasts,  it  shoidd  1)0  remembered  that  cotton-seed  hulls 
are  poor  in  fertilising  constituents,  while  cottonseed 
meal  is  very  rich  in  theui.  The  value  of  the  manure 
therefore  rises  and  falls  in  the  proportion  of  hulls  and 
meal  in  the  rations.  .-\nd  in  the  works  of  the  rejiort  : — 
"  The  obtainable  maniirial  value  of  the  rations  is  in  all 
cases  materially  greater  than  the  original  cost  of  the 
foods,    making   the   rations." 

Many  still  regard  cellulose  as  pos.ses.sing  no  nutrient 
qualities  whatever  and  as  being  valuable  only  as  a  bulking 

•  North  Carolina  Experlmeatal  Station.     Bulletin  97,  p.  122. 


material.  As  exemplification  of  this  the  food  units  >>i 
food-stuffs  are  still  calculated  without  any  refercm . 
to  the  constituent  shown  in  the  analysis  as  "  crude  tibrc 
On  the  other  hand  investigators  such  as  Kellncr*  liaM 
proved  the  value  of  certain  forms  of  cellulose  as  a  food- 
stuff. Kellncr  has  shown  that  chemical  straw  pidp. 
I.e.,  cellidose  formed  by  boiling  straw  with  caustic  soda, 
which  removes  everything  but  the  fibre,  is  as  valuable  a 
food  material  to  the  ox  as  stanh,  and  a  more  valuable 
foodstuff  than  the  original  straw  from  which  it  was 
produced.  The  straw  cellulose  used  by  Kellncr  contained 
82-1  per  cent,  "crude  fibre"  and  only  17-l>  per  cent, 
of  nitrogen-free  extractive  matter,  yet  tiSl  per  cent, 
of  the  energy  of  the  straw  cellulose  was  taken  up  by 
oxen  as  against  58-1(7  for  stairh.  The  digestibility  of 
the  "  crude  fibre  '  of  many  foods  has  for  a  long  time 
been  known,  but  Kellncr  was  the  first  to  demonstrate 
the  value  on  a  cellulosic  residue.  On  the  other  hand, 
cotton   fibre  is  proved  to  be  practically  indigestible. 

Wolff  justifies  the  exclusion  of  the  "  cru<ic  fibre  "  in 
food-stuffs  in  arri\nng  at  food  value  on  the  scoi-e  of 
"  com|K'nsation."  He  asserts,  that  a  comiw-nsation  takes 
place  l)etween  the  digested  portion  of  the  crude  fibre  and 
the  undigested  portion  of  the  nitrogen-free  extract, 
especially  in  the  ease  of  ruminants.  That  is  to  say, 
these  two  quantities  are  always  nearly  e(|ual,  so  that 
the  amount  of  the  nitrogen-free  extract  found  by  analysis 
is  an  approximate  measure  of  the  digestibility  of  the 
total  non-iiitrogcnous  matter  in  the  food  (etude  fibre 
and  extract  taken   together). 

The  "  crude  fibre  '  as  shown  by  the  ordinary  method 
of  analysis  is  almost  invariably  lowered  about  8  jM-r  cent, 
when  cotton-seed  hulls  and  most  other  products  are 
hydrolysed  by  our  process,  but  results  as  to  feeding 
qualities  and  digestibility  appear  to  show  that  the  risidue 
returned  as  "  crude  fibre "  when  calculating  food  units 
should  be  classed  for  the  most  part  as  carbohydrates. 
In  order  to  arrive  at  the  cause  of  this,  a  number  of  ex|K'ri- 
ments  were  carried  out  in  which  hydrolysi-d  cotton  was 
subjected  to  the  digestive  action  of  the  frt'sh  contents 
of  bulhtcks"  intestines,  and  also  to  the  action  of  a  culture 
of  Omelianski's  bacteria,  but  without  result.  Further 
experiments  were  made  with  straw  pulp,  using  the  fresh 
intestinal  contents  of  sheep  and  oxen,  also  the  action 
of  a  culture  of  Omelianski's  bacteria  on  hydrolysed 
cotton.  None  of  these  gave  any  result.  The  Omehanski 
culture  which  slowly  attacks  cotton  seemed  to  have 
little  or  no  effect  on  wood  j)ulp. 

We  have  Xo  explain  h(>w  a  material  such  as  straw  cellulose, 
soluble  in  water  and  tint  little  acted  on  by  weak  acids 
and  alkalies  at  the  body  temiH-ralure,  is  digestc<l  by 
herbivera  to  the  extent  of  !(">  per  cent,  or  more,  and  the 
soluble  products  absorbed  by  the  system.  No  organic 
ferment  has  yet  been  isolated  from  the  digestive  tract 
of  herbivora  capable  of  dissolving  celhdose  in  the  same 
way  as  starch,  fibrin  and  other  food  constituents  are 
dissolved. 

The  large  amounts  of  marsh  gas  and  hydrogen  given 
off  with  carbon  dioxide  by  herbivora  in  the  course  of 
24  hourst  would  seem  to  point  to  a  bacterial  action 
similar  if  not  identical  with  that  studied  by  Ouu-lianski. 
It  would  only  ninain  to  show  that  the  fatty  acids  formed 
are  readily  digested  and  form  valuable  fiwd-stuffs. 

With  a  view  uf  differentiating  raw  cotton  fibn-  from 
cotton  hydriiccllulnsc  and  raw  luisk  as  against  hydrolysed 
husk  (the  |Kiints  really  at  issue),  we  fed  cotton  seed  hulls 
to  mice  for  a  period  of  two  months.  In  some  trials  the 
mice  were  fed  on  ordinary  hulls  and  cheese  of  known 
albumenoid  ratio  in  comparison  with  treated  hulls  and 
cheese.     In   others   they   were   fed   on   ground    hidls   not 

•  UntersucliunKrn  ueber  den  Stoft  und  Ener(iieum«»li  d«» 
erwaclisciion  Riiides. 

t  Hiiyciitt  aii>)  llnnmnl.  A  note  on  tlie  quantity  o(  Mi»r»li  »»* 
hydroRen.  and  rarlum  dioxide  jToduced  in  ttu-  alimentary  canal 
of  goals.  Journal  o(  IMivsiolORy.  vol.  xxxvi..  .\i>9.  4  and  5 
Dec.  31.  1007. 

(ioat.-*  produce  10 — 30  r.r.  of  a  mixture  of  inar^li  i;a<  and  hydrogen 
per  fftliitirain  per  futur.  on  an  avcroKc  5  per  rent.  i>f  tin-  **^**j 
carlHiii  iliuxidf.  ftt)  ttiat  an  avera^f  tfoat  of  20  kilos,  produced 
9  litrrs  111  till-  mixed  gulf*  in  24  hours.  .Similarly,  rows  iirodure 
a  (luantity  r»f  methane  aniinrntin^  tn  2*8  per  cent,  of  tin*  total 
carbon  dioxide  given  otT  in  ri'spiralion. 


Vol.  XX\an.,  No.  19.]  BEADLE  &  STEVENS— BY-PRODUCTS  OF  COTTON  SEED  &  THEIR  UTILISATION.  1019 


hydrolysed  and  containing  no  cotton  (i.e.,  spermoderm 
only)  as  against  the  same  but  hydrolysed.  I 

The  mice  rejected  the  untreated  hulls  and  husk,  eating 
only  the  cheese,  so  that  it  became  necessary  to  mi.x  the 
cheese  and  these  products.  From  determination  of  j 
"  fibre  "  in  the  droppings  it  was  found  that  the  cotton  and 
palisade  cells  of  the  untreated  products  were  practically 
unaffected ;  the  figures  for  digestibility  or  absorption 
being  only  about  5  per  cent.  The  mice  readily  nibbled 
the  particles  of  treated  hull  even  when  unbroken,  and 
when  cheese  was  provided,  they  took  the  hulls  in  pre- 
ference to  the  cheese. 

The  average  cellulose  "  digestibiUty  "  of  the  hydrolysed 
products  were  found  to  be  between  05  per  cent,  and 
75  per  cent,  with  a  low  albuminoid  ratio,  but  as  the 
albuminoid  latio  was  increased  by  compelling  the  use  of 
cheese  in  admixture  with  the  ground  treated  product, 
the  absorption  of  cellulose  diminished.  We  did  not 
strictly  differentiate  between  the  cotton  hydrocellulosc 
and  that  of  the  palisade  cells,  because  the  two  were  fed 
more  or  less  together. 

The  microscopic  examinations  of  the  droppings  of  the 
mice  fed  on  untreated  hulls,  showed  that  the  husk  had 
altered  very  little  cither  in  structure  or  colour,  also  the 
■cotton  fibres  were  intact  as  though  no  action  had  taken 
place.  On  the  other  hand,  the  droppings  of  the  mice 
1ted  on  the  hydrolysed  product  (after  making  due  allowance 
for  effects  of  conversion  process  upon  structme)  showed 
the  palisade  cells  reduced  out  of  definite  outline,  and 
what  remained,  instead  of  being  hard  and  granular,  was 
:Semigelatinous,  losing  its  physical  form  on  application 
of  slight  pressure.  The  cotton  fibre  appeared  as  reduced 
to  small  particles,  at  the  same  time  losing  its  characteristic 
;structure  and  appearance  as  though  it  had  dissolved 
.away.  Probably  the  outer  cuticle  which  constitutes 
about  15  per  cent,  of  the  cell  wall  of  the  cotton  fibre  is 
;sll  that  is  seen  under  the  microscope,  and  is  the  only 
iportion  of  cotton  hydrocellulosc  not  capable  of  digestion 
by  mice,  and  we  believe  the  same  may  be  the  case  with 
herbivora.  At  the  same  time  it  is  quite  conceivable 
that  the  so-called  cuticle  is  capable  of  digestion  if  sufK- 
<!iently  hydrolysed,  but  that  it  would  be  the  last  to  go. 

To  test  the  efficacy  of  hulls  treated  by  the  hydrolysing 
process  when  fed  to  sheep,  some  careful  trials  were  under- 
taken by  farmers  at  our  request.  One  year  sheep  (tegs) 
require  a  certain  amount  of  cotton  meal  or  similar  material 
•when  grass  fed  to  prevent  them  from  scouring.  A  Hock 
•  of  50  to  100  sheep  were  fed  for  three  months  in  this  way 
.on  a  mixture  of  equal  parts  of  linseed  cake  and  hulls 
rStibmitted  to  our  treatment,  using  J  lb.  of  hydrolysed 
product  per  sheep  per  day.  It  was  found  that  the  sheep 
-took  the  meal  better  than  ordinary  cotton-seed  kernel 
-meal  and  developed  a  great  liking  for  it,  so  that  it  was 
■difiicult  to  keep  them  away  from  the  troughs  when  tilling, 
which  they  always  licked  clean,  and  that  it  served  the 
purpose  required.  The  hydrolysed  meal  was  found  to  be 
efficacious  as  a  preventive  to  scouring  when  sheep  are 
fed  on  turnips. 

With  a  view  of  ascertaining  the  fattening  qualities  of 
meal  containing  hydrolysed  hull  meal,  we  conducted  food 
trials  on  10  bullocks  (shorthorns).  These  bullocks  had 
been  previously  fed  on  5  lbs.  of  undecorticated  cake 
per  head  per  diem  of  a  well-known  brand,  from  August  1 1th 
to  Nov.  7th.  They  then  went  into  a  shed  where  they 
were  fed  on  7  lbs.  of  the  same  cake  per  diem  until  the 
commencement  of  the  trials  on  Dec.  7th.  They  were 
then  branded  on  the  horns,  weighed  and  divided  into  two 
lots  of  eight,  so  that  the  gross  weight  of  beasts  and  average 
condition  should  be  as  equal  as  possible  in  each  lot. 
The  average  gain  per  beast  per  week  was  noticed  for  a 
period  of  three  months.  The  rations  for  the  two  sheds 
were  the  same  in  each  case,  with  the  exception  that  the 
"crude  fibre '"  contained  in  the  cotton  cake  (Shed  No.  I) 
was  partially  hydrolysed.  No.  2  being  ordinary  undecor- 
ticated cake.  The  beasts  in  No.  I  shed  showed  a  decidedly 
greater  rate  of  increase  in  weight.  Furthermore,  of  those 
fed  with  undecorticated  cake,  i.e.,  not  hydrolysed.  two 
of  the  beasts  died,  whereas  none  were  affected  in  health 
by  the  hydrolysed  meal.  This  may  have  been  a  coinci- 
dence, but  the  fact  remains  that  the  evil  effects  due  to 
the  cotton    fibre   in   the   undecorticated   cake  is   entirely 


absent  from  the  meal  in  which  the  fibre  is  converted 
into  hydrocellulose.  Our  belief  is  that  the  cotton  fibre 
as  well  as  the  palisade  cells  of  the  shell  by  conversion 
into  hydrocellulose  is  as  serviceable  a  foodstuff  as  sugar 
and   starch,    and   should    rank   as    "  carbohydrates." 

We  estimate  that  the  crushing  mills  at  present  existing 
in  different  parts  of  the  world  should  yield  120  thou.sand 
tons  of  cotton  of  sufficient  length  for  paper  manufacture, 
and  upwards  of  1  million  tons  of  hulls  free  from  cotton 
that  might  be  successfully  employed  as  a  digestive  meal. 
If  the  process  of  decortication  is  extended,  these  will  be 
augmented,  especially  if  decorticating  mills  are  extended 
in  India  and  other  parts  of  the  East,  as  is  now  contem- 
plated. Where  the  hull  cotton  is  too  short  even  for  paper, 
as  with  some  Indian  seed,  the  cotton-seed  hulls  without 
separation  can  be  worked  up  as  a  meal.  The  raw  sejjarated 
fibre  should  in  our  opinion  be  worth  at  least  £8  per  ton 
(in  fact,  has  already  commanded  a  higher  price),  and  the 
meal  £2 — £3  per  ton. 

Discussion. 

Mr.  Alfred  Smetham  considered  the  cause  of  the  gradual 
decrease  in  the  amount  of  hulls  that  had  been  produced 
in  the  United  States  was  that  ebout  five  years  ago  the 
Americans  were  pressed  to  give  guarantees  as  to  the 
percentages  of  the  various  food  constituents  of  the  meals 
which  they  were  exporting  and  which  were  imported 
into  England,  and  more  particularly  as  to  the  oil  and 
albuminoids,  and  they  were  reluctant  to  put  the  guarantee 
too  high.  The  result  was  that,  whereas  prior  to  1900  or 
1902  It  was  no  uncommon  thing  to  find  the  albuminoids 
in  cotton-seed  meals  and  cakes  to  amount  to  anywhere 
from  42  to  51,  it  w'as  now  quite  the  exception  to  get 
anything  testing  over  42.  By  grinding  the  hulls  very 
fine  and  mixing  them  with  the  meal  the  hulls  got  covered 
with  the  cotton-seed  meal,  and  to  the  inexperienced  eye 
it  was  difficult  to  detect  the  piesence  of  the  hulls,  and  a 
great  number  of  samples  of  decorticated  meal  were  to  aU 
intents  and  purposes  re-constructed  undecorticated  meal. 
To-day  the  percentage  was  either  40  or  41  of  albuminoids. 
and  the  result  was  that  most  cotton-seed  meals  coming 
over  now  give  tests  varying  from  37  to  41.  Allowance 
had  to  be  made  for  anything  below  41,  but  all  that  was 
lost  was  the  value  of  the  carbohydrates  and  the  cost  of 
the  freight  if  they  were  detected.  Large  quantities  of 
cotton-seed  cake  and  cotton-seed  meal  were  now  being 
received  from  different  countries.  At  the  present  day,  for 
the  first  time  to  his  knowledge,  cotton-seed  meals  and 
cotton-seed  cakes  were  commencing  to  come  to  this  country 
from  China.  The  .Japanese  were  also  beginning  to  send  over 
cargoes,  some  in  excellent  condition,  some  in  a  more  or 
less  "  heated  "  condition,  but  he  had  no  doubt  that  when 
the  shippers  and  the  shipo«ners  get  to  know  more  of 
what  is  necessary,  the  trade  from  these  two  countries 
would  be  very  considerable.  Anothei-  new  source  of  supplv. 
in  the  main  due  to  the  efforts  of  the  British  Cotton  Growing 
I  Association,  was  the  West  Coast  of  Africa.  The  ship- 
!  ments  of  the  cake,  so  far.  had  only  been  a  few  thousand 
tons,  but  if  the  attempts  now  being  made  to  grow  the 
cotton  there  were  successful  the  cake  would  be  available 
to  the  English  farmer  in  very  much  larger  quantities 
in  the  near  future.  Oil  cake  coming  from  West  Africa 
I  was  undecorticated,  the  woody  fibre  amounting  to  nearly 
30  per  cent.,  of  which  a  very  large  )jroportion  was  in  the 
shape  of  lint,  and  some  means  of  decortication  on  the 
spot  of  the  hulls,  which  evidently  were  of  a  very  woolly 
character,  would  be  most  valuable.  Again,  Burmah 
cotton  cake  was  now  being  imported  in  verylarge  quantities, 
containing  up  to  27  jjer  cent,  of  woody  fibre,  i.e.,  the 
hulls  plus  the  lint.  These  new  supplies  should  be 
I  eminently  suitable  for  the  proccs,scs  which  the  authors' 
'  suggested  for  the  utihsation  of  what  had  hitl-erto  been 
1  the  waste  fibre.  He  was  afraid  that  the  method  of  eon- 
verting  the  hulls  info  meal  for  food  compounds  would 
I  hardly  commend  itself  to  the  British  agriculturafist.  He 
I  would  like  to  have  details  of  the  process  of  separating 
fibre  from  the  hull,  which  would  pcrniit  the  estimation 
of  the  percentage  of  lint  in  any  feeding  meal.  There 
had  been  numennis  cases  where  damage  had  been  done 
to   sheep   by   the  consumption  of  cake   containing  large 
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propoitioiis  of  cotton  wool,  and  therefore  the  cotton  wool 
should  be  eliminated,  as  far  as  practicable,  from  all  cattle 
foods. 

Mr.   H.   B.  Stocks  asked   the  authors  to  outhne  the 
method   mentioned,  for  hydrolysing  the  hulls.     In   what 
way  was  the  material  treated  with  hyilrochhiric  aci<l.  and   j 
how  was  the  acid  subsequently  neutralised  or  eliminated  ?   ! 

Mr.   .1.    .MoKTdN   asked   if  any   work   liad   been  done  on    [ 
separating  the  cotton  and  the  hulls  after  they  had   been 
made  into  cake. 

Mr.  l^EADLE  thought  Mr.  Smetham's  detinition  of  a 
reconstructed  undecorticated  meal  a  very  apt  one.  He 
uudei-stood  that  decorticating  plant  had  been  shipped 
to  Burmnh  and  China,  but  whether  decortication  was 
going  on  in  those  countries  he  did  not  know.  The  usual 
belief  in  this  covnitry  was  that  the  ordinary  process  of 
decortication  as  applied  in  the  States  was  not  applicable 
to  the  Indian  seed,  but  he  was  of  opinion  that  certain 
types  of  the  American  "  huUery "  could  be  used  for 
this  purpose.  As  far  as  he  could  see  from  the  machines 
he  had  inspected  in  operation  in  France,  the  plant  and 
process  were  as  available  for  Indian  seed  as  for  American, 
and  the  separated  products  seemed  to  come  up  to  the 
usual  standard.  The  hydrolysis  of  the  meal  was  con- 
ducted by  incorporating  with  the  hulls  a  small  amount  of 
hydrochloric  acid  in  suitable  plant,  such  as  by  the  employ- 
ment of  a  ■'  kettle  "  with  a  mechanical  stirrer.  The 
temperature  was  raised  by  means  of  a  steam  jacket  to 
a  little  below  120°  C,  at  which  temperature  an  aqueous 
solution  of  hydrochloric  acid  volatilised.  Just  before 
reaching  the  temperature  at  which  it  was  volatilised, 
the  critical  temperature  at  which  the  hydroeellulose  was 
produced  was  reached.  But  in  lieu  of  removal  of  excess 
of  acid  as  above,  the  easiest  way  of  ncutrahsing  was  to 
add  a  small  amount  of  soda  ash.  in  a  very  fine  state  of 
division,  so  that  in  the  final  product  contained  about  0'5  per 
cent,  of  common  salt.  If  the  hydrolysed  meal  were  used 
by  mixing  it  witli  kernel  meal,  etc.,  these  latter  substances 
contained  sufficient  basic  constituents  to  comliine  with 
and  neutralise  ai\y  acid  of  the  hydrolysed  meal,  so  that 
the  mixture  no  longer  contained  hydrochloric  acid.  The 
reaction  at  the  critical  temperature  was  practically 
instantaneous.  The  process  was  worked  intermittently, 
the  time  taken  before  discharging  being  merely  that  due 
to.  heating  to  the  reipiired  temperature.  Their  laljoratory 
method  for  the  estimation  of  fibre  and  husks  could  be 
applied  to  sueli  products  as  hulls  and  many  other  mixtures 
containing  husks  and  cotton.  The  separation  could  be 
made  by  introducing  hydrochloric  acid  and  shaking  it 
in  a  stoppered  bottle  whilst  heating  to  about  110°  C. 
If  there  was  a  considerable  portion  of  hulls,  by  mere 
shaking  the  cotton  would  go  to  the  condition  of  a  powder, 
leaving  the  hull  particles  intact.  This  mass  after  neutra- 
lising with  fumes  of  ammonia  and  drying  off  as  already 
explained,  could  be  separat<'d  on  a  nest  of  sieves,  giving 
one  a  fairly  accurate  idea  of  the  size  of  the  hull  particles 
as  well  as  their  proportion  by  weight. 


Sydney  Section. 


Meeting  held  at   Sydney,   on  Wednesday,  July    14,    1009. 


ASSISTANT-PROFESSOR  J.   A.   SCHOFIELD  IJJ  THE  CHAIR. 


THE    ABSORPTION    OF    MOL'^TURE    FROM    THE 
ATMOSPHERE    BY    WOOUS. 


BY    ALL13TER    M.    WRIGHT, 


Wool  is  very  hygroscopic,  and  may  contain  from  8  to 
50  per  cent,  of  moisture,  according  to  the  conditions 
of  the  atmosphere  to  which  it  is  exposed.  This  is  an 
important  item  in  the  sale  of  wool,  and  hence  in  (ireat 
Britain,  and  on  the  Continent,  the  percentage  of  moisture 


contained  in  it  must  be  otficially  determined  in  "  wool 
conditioning  "  laboratories.  The  legal  amount  of  moisture 
allowed  in  most  European  countries  is  )8-25  per  cent. 

The  purpose  of  this  investigation  was  to  determine 
under  what  conditions  wool  absorbs  moisture  fnmi  the 
atmosphere,  and  what  constituents  enable  it  to  alisorb 
relatively  large  amounts. 

It  is  necessary  to  distinguish  between  the  true  wool 
fibre,  and  the  inerustingand  mechanically  adhering  mat  tore. 
The  pure  tibre  consists  for  the  most  part  of  keratine, 
the  characteristic  constituent  of  horn,  feathers.  &0,, 
and  is  not  of  constant  chemical  composition,  but  varies 
in  different  q\ialities. 

The  incrusting  and  adhering  matters  consist  of  i 
(o)  Wool  fat  or  yolk,  soluble  in  hot  alcohol  ;  (/>)  other 
fatty  matter,  soluble  in  ether;  (r)  siiint.  which  exudes 
from  the  body  of  the  animal  with  the  perspiration,  and 
is  sometimes  known  as  '*  wool  perspiration."  soluble  in 
water;  (d)  adhering  impurities  or  dirt  mechanically 
mixed  with  the  above,  or  entangled  among  the  libres, 
which  is  nucbanically  removed  after  extracting  the  fats. 

The  methods  of  analvsis  u.sed  are  those  described  by 
the  author  (this  ,1.,  lllbll,  28,  104).  The  water-soluble 
suint  was  determined  in  the  portion  of  the  sample  remaining 
after  removal  of  the  adhering  sand  and  dirt,  as  follows: — 
After  drying  and  weighing,  the  sjimple  was  placetl  in  a 
Soxhlct  extraction  thimble  and  n']ieatedly  extracted 
with  hot  water,  then  dried  and  weighed,  the  loss  in  weight 
being  suint,  and  the  residue  pure  wool  tibre. 

The  following  are  the  analyses  of  the  greasy  and  sUpc 
wools  of  various  kinds  used  in  this  investigation. 

Table  I. 
Greasy  wool. 


Half- 
bred. 


Three-  |  | 

""bred!'     I-f^'CMter.    Lincoln. 


16-90 
16-68 
■42 
lO^SO 
3^62 
52-08 

19-20 

12-08 

■74 

12-72 
•■94 

51^32 

17-79 

8-94 

■91 

7^81 

5-10 

59-45 

17  18 

Wool  fat 

Other  fiitty  matter 

Wat<T  »o!ul)le  suint    . . . 
Saud,  dirt,  lime,  etc.    . . . 
Pure  wool  8bre 

b-7i 

■9« 

2-26 

5»2 

eg^5« 

_ 

100^00 

100^00 

100-00 

lOO-OO 

Table  II. 
Slipe  wool. 


Three- 

Half- 

quarter 

Leicester. 

Lincoln. 

bred. 

bred. 

Moisture    

12-78 

12-82 

lS-87 

1     lS-«7 

Wool  fat 

6-49 

£•76 

!>.5S 

'■«' 

Other  fatty  matter 

2-45 

2'29 

1-82 

2-«S 

W'at^r  PoliiMe  suint 

2-01 

1^60 

1-20 

|.«4 

Sand,  dirt,  lime,  etc... 

2-66 

3^72 

4-49 

3-a* 

Pure  wool  tiltre 

73-81 

73^81 

76-59 

;ii-»2 

100-00 

100-00 

100-00 

100-00 

These  analyses  show  that  the  sUpe  wools  contain  a 
lower  percentage  of  moisture  than  the  gn-asy  wooli; 
the  amounts  of  wool  fat  and  suint  are  also  considerably  leas 
in  the  sli]ie  wools,  which  is  to  be  expected,  as  these  matters 
are  removed  in  the  washing  of  the  skins.  The  incresK 
in  fatty  matters  other  than  wool  fat  is  probably  doe 
to  the  fat  and  gnase  on  the  underside  of  the  skin  rubbing 
against   the  woolly  side  during  the  process  of  wasliing. 

In  determining  the  amount  of  moisture  absorbed 
by  greasy  and  slipe  wools,  the  samples  were  dried,  and 
after  weighing  were  exposed  to  the  atmosphere  of  the 
laboratory  for  from  24  hours  to  408  hours,  Ix'ing  weighed 
at  regular  intervals  ;  at  the  same  time  deterniinatiOM 
of  the  relative  humidity,  and  the  amount  of  moisture 
in  grains  per  cubic  foot  present  in  the  atmosphere,  were 
made.     The  results  obtained  are  presented  in  the  following 
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tables,  the  a 
on  the  dry 


mounts  of  moisture  absorbed  being  calculated 

samples  :  — 

Table  III. 
Greasy  wool. 


Percentage 

Grains  of 

Time  in 

of  moisture 

Relative 

water 

hours. 

absorbed. 

humidity. 

per  cubic  ft. 

24 

24-.'>8 

80 

2-6 

32 

29-27 

85 

5-2 

48 

27-77 

85 

4-4 

72 

2«-82 

•70 

3-8 

144 

28-66 

82 

3-9 

168 

26-62 

76 

3-8 

192 

27-36 

85 

3-8 

216 

25-79 

70 

2-7 

24') 

24-8.=^ 

65 

4-3 

Table  IV. 

Slipe 

wool. 

Percentaae 

fJrams  of 

Time  in 

of  moisture 

Relative 

water 

hours. 

absorbed. 

humidity. 

per  cubic  ft. 

24 

16-26 

80 

3-7 

26 

1612 

75 

4-2 

48 

16-69 

81 

4-7 

72 

16-37 

78 

3-5 

96 

16-92 

80 

4-1 

144 

20-66 

95 

4-8 

168 

19-82 

87 

4-6 

180 

17-79 

60 

4-2 

192 

18-14 

80 

?-6 

200 

19-41 

85 

5-2 

216 

19-13 

85 

4-4 

240 

ie-02 

7.7 

3-3 

312 

19-27 

82 

3-9 

336 

18-71 

76 

3-8 

360 

19-1? 

85 

3-8 

384 

17-95 

70 

2-7 

40S 

17-74 

65 

4-3 

The  greasy  wool  thus  absorbs  from  24-38  per  cent. 
,  to  29-27  per  cent,  moisture,  whereas  the  slipe  wool  absorbs 
(under  the  same  conditions  from  16-12  per  cent,  to 
120-60  per  cent.     The  amounts  also  increase  and  decrease 

with   the   relative   humidity   of   the   atmosphere,    and   it 

is  the  relative  humidity,  rather  than  the  absolute  amount 
'  of  moisture  present,  which  determines  the  amount  of 
j  moisture  absorbed.     The  amount  of  water  per  cubic  foot 

of   air   bears   bxit   little   direct   relation   to   the   moisture 

absorbed. 

The  amount  of  moisture  absorbed  by  pure  wool  fibre 
jfree  from  incrustations  and  adhering  impurities  was 
j  determined,   the  results  being  shown   in  Table  V. 

Table  V. 
Pure  wool  fibre. 


Time  in 
hours. 


Percentage 
of  moisture 
absorbed. 


Relative 
humidity. 


24 
96 
120 
144 
168 
192 


18-03 

19-JO 
18-90 
19-62 
18-47 
13-19 


72 

82 
76 
85 
70 
65 


Grains  of 

water 

per  cubic  ft. 


3-9 
3-8 
3-8 
2-7 
4-3 


Pure  wool  fibre  free  from  all  other  matters  thus  absorl's 
from  18-03  per  cent,  to  19-62  per  cent,  vmdcr  varyini; 
ilegrees  of  humidity.  The  aboye  results  show  that  the 
jiure  wool  fibre  cannot  be  the  only  matter  in  normal 
wool  which  causes  the  absorption  of  moisture,  for  in  the 
i^reasy  wool  containing  from  50  per  cent,  to  60  per  cent, 
iif  fibre,  it  is  found  that  the  absorption  of  moisture  is 
from  24  per  cent,  to  29  per  cent.,  whereas  if  the  fibre 
«cre  the  only  factor  we  should  expect  to  find  a  moistuic 
ibsorption  of  from  9  per  cent,  to  12  per  cent.  ;  and  in 
■<lipe  wool  containing  from  70  per  cent,  to  80  per  cent. 
Hbre,  we  find  a  moisture  absorption  of  from  16  per  cent. 


to  20  per  cent.,  whereas  it  should  be  only  from  14  per 
cent,  to  15  per  cent.  There  are  thus  other  factors  which 
determine  the  amount  of  moisture  absorbed.  The 
relatively  high  amoimts  of  moisture  absorbed  by  pure 
wool  fibre  is  probably  due  to  the  verj'  large  surface  area 
presented  to  the  atmosphere  in  proportion  to  the  weight 
of  the  fibre. 

A  number  of  wool  fibres  each  3  inches  long  were  counted 
and  weighed  and  the  following  results  calculated  : — 

13,100  fibres  of  half-bred  wool,  each  3  inches  long,  weigh  1  gram 
12.500  fibres  of  three-quarter-bred  wool,  each  3  inches'  long 
weigii  1  gram. 

9,100  fibres  of  Leicester  wool,  each  3  inches  long,  weigh  1  gram. 

7,800  fibres  of  Lincoln  wool,  each  3  inches  long,  weigh  1  gram. 

If  we  take  the  average  diameter  of  each  of  the  above 
classes  of  wool  as  given  in  the  following  table  it  will 
be  found  by  calculation  that  the  surface  area  of  one  gram 
of  wool  is  as  follows  :  — 


Diameter. 

Surface  area 
of  1  gram. 

Half-bred    

inch, 
n-ooos 
o-ooin 

0-0016 
0-0018 

sq.  inches. 
98 

Three-quarter-bred   . . 
Leicester 

118 
136 
13*' 

The  surface  area  is  thus  an  important  factor  in  deter- 
mining the  amount   of  moisture  absorbed   by  the  fibre. 

The  \vool  fat  was  examined,  and  it  was  found  caj)able 
of  absorbing  up  to  17-2  per  cent,  moisture  when  spread 
thinly  on  a  watch  glass,  hut  even  with  the  inclusion  of 
this  factor  it  is  not  possible  to  accoimt  for  more  than  one 
or  two  per  cent,  of  the  moisture  absorbed  by  the  normal 
wool  fibre. 

The  water-soluble  suint,  or  wool  perspiration,  was 
examined,  with  the  result  that  it  was  found  that  very 
large  amounts  of  moisture  were  absorbed  by  this  con- 
stituent.    The  following  table  shows  the  results  obtained  : 

Table  VI. 

Water  soluble  suini. 


Percentage 

Grains  of 

Time  in 

of  moisture 

Relative 

liours. 

absorbed. 

humidity. 

per  cubic  ft. 

24 

60-43 

76 

3-8 

48 

66-42 

S5 

3-S 

72 

65-50 

70 

2-7 

96 

63-55 

65 

4-3 

120 

64-76 

72 

3-4 

144 

66-24 

80 

3-8 

The  moisture  absorbed  thus  varies  with  the  relative 
humidity,  and  the  suint,  although  present  in  the  pro- 
portion of  only  one  or  two  per  cent,  in  some  wools,  and 
up  to  12  per  cent,  in  others,  is  responsible  for  a  relatively 
large  amount  of  moisture  absorbed  by  the  normal  wool 
fibres. 

In  slipe  wools  this  material  is  largely  washed  out  during 
the  treatment  of  the  skins,  aiul  its  presence  in  greasy 
wools  accounts  for  the  increased  power  of  moisture 
absorption  sho\vn  by  these  wools.  In  determining  the 
absorption  of  moisture  by  slipe  wools  it  was  found  that 
the  fatty  matter  other  than  wool  fat,  which  is  present 
in  slipe  wool  to  a  greater  amount  than  in  grea.sy  wools, 
had  the  power  of  slightly  retarding  the  absorption  of 
moisture.  In  the  following  experiments,  the  natural 
wool  fat  was  first  renioved  by  extraction  with  hot  alcohol, 
the  wool  after  drying  and  weighing  was  exposed  to  the 
atmosphere,  and  the  amount  of  moisture  absorbed  deter- 
mined ;  then  the  other  fatty  matter  was  extracted  with 
ether,  and  after  drying  and  weighing,  was  again  exposed 
to  the  atmosphere  under  similar  conditions  of  relative 
humidity,  and  the  moisture  absorbed  noted.  In  all 
cases  the  wool  absorbed  more  moisture  when  the  foreign 
fatty  matter  was  removed  than  in  its  presence.  The 
results  obtained  are  .shown  in  the  following  table  : — 
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Table  VII. 


Percentage  of 

PercenfaKe  of 

Foreign 

moistiiro  absorbed 

moistnre  absorbed 

fatty  in»tt«r. 

in  presence  of 

in  absence  of 

fatty  matter. 

fatty  matter. 

Per  cent. 

2-08 

10-70 

11-07 

2-lB 

0-3« 

9-92 

2-eu 

9-22 

9-98 

2-88 

a-8g 

10-18 

S-28 

0-95 

11-13 

The  fatty  matter  probably  forma  a  film  over  the  avirfnce 
of  the  wool,  and  being  it.self  impervious  to  moisture  thus 
retards  to  n  certain  extent  the  moisture  absorgilion  by 
the  fibre  and  the  other  constituents  of  the  wool.  Another 
|)oint  of  consi<lrrable  interest  in  connection  with  the 
foreign  fatty  matter  ])re.scnt  in  shpc  wool  is  that  it  is 
an  oxidisablc  fat,  and  it  is  prolialily  tins  fat  which  cau.sed 
the  rise  in  temperature  in  certain  of  the  bales  of  wool 
r.vpcrimented  upon  by  the  Wool  Fires  Commission,! 
Nos.  ()  and  1"J,  which  were  sli])e  wools.  The  reports  by 
Mr.  R.  J.  Kriswell  and  Dr.  J.  S.  Haldane  on  these  e.vperi- 
ments  refer  to  this  matter. 

Mr.  Friswcll  states.-  ••  .Another  most  interesting  jwint 
is  the  fact  that  the  oxidation  of  the  grease  by  air  and 
moisture  (to  which  1  attril)utcd  the  tircson  tliess.  "(Jothic') 
is  proved  by  these  experiments.  .  .  1  have  extracted  the 
grease  from  Nos.  (i  and  12,  and  have  found  it  oxidised 
and  rubber  or  varnish-like  in  character." 

Dr.  J.  S.  Haldane  states  :  "•  The  results  of  the  testa 
quoted  in  your  letter  are.  I  think,  very  instructive.  .  . 
They  seem  to  me  to  point  to  lliis  :  that  tile  rise  in  tem- 
perature of  the  bales  was  due  to  some  substance  (probably 
an  oil)  capaljle  of  combining  with  oxygen  at  a  comjiara- 
tively  low  temperature,  and  so  producing  heat ;  that  the 
amount  ot  this  substance  is  very  small,  since  the  jiroccss 
practically  comes  to  an  end  after  about  a  fortnight, 
and  that  more  or  less  of  this  substance  was  present  in  all 
the  bales  tested." 

This  fatty  matter  has  been  found  in  greater  or  smaller 
amounts  in  all  slijie  wools  examined.  l)ul  the  amount 
present,  while  it  is  undoubtedly  capalilc  of  producing  heat 
by  oxidation  in  the  presence  of  air  and  moisture,  is  rela- 
tively so  small  that  even  should  oxidation  take  place  the 
heat  generated  cannot  be  very  great  where  the  amount  of 
foreign  fatty  matter  is  high  ;  of  course  a  very  serious 
danger  does  exist,  as.  for  instance,  in  the  case  of  a  wool 
oontaining  only  from  (i  per  cent,  to  10  per  cent.  moist\ire, 
but  from  34  per  cent  to  3()  per  cent,  foreign  fatty  matter 
pf  an  oxidisable  nature.* 

Summary. 

The  results  of  this  investigation  show  that  the  amount 
of  moisture  which  a  wool  can  absorb  from  the  atmosphere 
depends  on  several  factors  : 

1.  The  relative  humidity  of  the  atmosphere,  more 
moisture  being  al)sorl)cd  during  a  period  of  high  relative 
humidity  than  when  the  humidity  is  low. 

2.  Pure  wool  librc,  of  which  greasy  wool  contains  from 
50  per  cent,  to  70  per  cent,  and  slipe  wool  about  7.5  per 
cent.,  can  ab.sorb  from  18  to  20  per  cent,  of  its  weight 
of  moisture  from  the  atmosphere,  but  this  amount  is 
not  suflicient  to  account  for  all  the  moisture  absorbed 
by  the  dry  normal  wool  fibre. 

3.  Natural  wool  fat.  |)rescnt  in  greasy  wool  to  (he 
extent  of  nearly  17  ])cr  cent,,  and  in  slipe  "wool  to  (>k  per 
cent.,  is  capable  of  absorliing  about  17  per  cent.  c)f  its 
weight  of  atmospheric  moisture. 

•  Rept.  fomm.  on  Flre«  on  Wool  Ships.     Exhibit  4n,  p,  s7 

•  Supp.  Rept.  Connn.  on  Fires  on  \\\k}\  Sliips,  p.  ti". 

•  Rept.  Conim.  on  Fires  in  Wool  Sliips.  p.  s.^.     Tliia"  J.,  19O8 


4.  Suint,  or  wool  perspiration  present  in  greasy  wool 
to  the  extent  of  nearly  13  per  cent.,  and  in  slijie  wool 
to  about  2  per  cent.,  is  very  hygrosco))ic.  and  can  absorl 
from  1)0  per  cent,  to  1)7  per  cent,  of  its  weight  of  moistun 
when  ex)K)sed   to  the  atmosphere. 

0.  Fatty  matter  other  than  natural  wool  fat.  presen 
in  slipe  wools  to  an  amount  of  from  two  to  six  tinu-s  thai 
found  in  greasy  wools,  and  picked  u|)  bv  the  wool  fron 
the  greasy  underside  of  the  skins  duri'ng  the  washim 
process,  has  a  retarding  effect  on  the  amount  of  nioistur. 
absorbed. 

By  thoroughly  washing  wool  as  in  the  case  of  slipe  wools, 
not  only  are  the  incrusting  and  adhering  matters  washed 
out  and  so  a  less  weight  of  the  product  ol)tained,  but  a 
further  deduction  in  weight  lias  to  be  allowed  for.  bccausi 
the  wool  is  incapable  of  absorbing  the  same  amount  of 
moisture  from  the  atmosphere  which  it  could  absorb  in  a 
greasy  state,   befori'  the  natural  fat  and  suint   were  Mr- 


tially    removed  ;     the    amount    of    moisture    which    sliiH' 
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wool  can  absorb  from  the  atmosphere  does  not  reach 
legal  standard  of  18-2.'>  (Mr  cent,   allowed. 

For  permission  to  publish  these  results,  the  author 
desires  to  express  his  thanks  to  the  Christchurch  .Meat 
Company.  Limited,  in  whose  chemical  laboratory  at  their 
Islington  works  this  investigation  was  carried  out. 


Discussion. 

Mr.  W.  H.  CiiAKi)  said  that  the  wools  examined  by  the 
author  of  the  jiaper  were  cross-bred  or  coarse  wools,  which 
were  of  more  interest  in  New  Zealand  than  in  Australia 
or  Tasmania,  where  the  wool  was  chiefly  fine  or  imrino, 
only  1.")  to  18  ])er  cent,  being  coarse.  "  It  was  not  the 
custom  to  slijic  thr  wool  in  Australia,  as  in  New  Zealand. 
The  .Australian  practice  was  to  sweat  the  skin  while  din 
and  to  thorouglily  scour  the  wool  after  it  was  renn' 
from  the  skin,  in  New  Zealand  the  wool  was  wash,  . 
while  on  the  skin,  and  yielded  about  7')  jier  cent,  of  clean 
wool.  The  results  in  the  jiapcr.  though  interesting  from  a 
chemical  ])oint  of  view,  were  not  so  int<'resting  commer. 
cially  as  applied  to  .-Vustralian  wools,  which  were  always 
washed  again,  except  in  the  ca.sc  of  a  few  wools  from 
Queensland,  where  there  were  artesian  wells.  For  thi.-^ 
reason  it  was  not  the  custom  to  take  any  account  of  the 
moisture  till  the  wool  was  washed,  carded  and  (ombol. 
The  short  wool  was  washed  hard,  and  sold  as  scouiwl, 
while  the  long  fibre  was  combed,  and  sold  as  top.  The 
moisture  in  these  two  was  the  important  thing,  and 
should  be  about  Ki  per  cent.,  which  was  considered  a  fair 
thing.  If  there  was  more,  an  allowance  was  made  in  the- 
price,  and  if  there  was  less  the  price  was  corres])ondingly 
increased.  If  any  chemist  could  discover  a  way  of 
taking  the  burr  and  other  woody  matter  out  of 
Australian  wool,  or  of  taking  the  wool  off  the 
skin  without  .staining  it,  this  would  be  a  matter  of 
great  importance  there.  There  was  no  burr  in  New 
Zealand. 

Mr.  T.  .Stkki.  thought  the  remarks  just  made  auile 
justified  the  need  for  Mr.  Wrights  investigations,  wbicb 
had  thrown  very  much  light  on  the  subject,  and  \v  would 
like  to  see  similar  work  done  for  .Australian  wools.  He 
regretted  there  was  no  information  suiiplied  as  to  the 
composition  of  the  snint. 

The  t'liAiuMAN  thought  the  practice  of  buying  the  r»« 
wool  without  any  reference  to  the  moisture  contained  in 
it.  as  explained  by  Mr.  Chard,  was  rather  surprising  kod 
might  be  ea|)able  of  abuse. 

Jlr.  WniiiiiT,  who  was  unable  to  be  present,  wrote,  ill  , 
reply,  saying  that  Mr.  Chard's  remarks  scarcely  touolwd  • 
upon    the   conclusions   arrived    at    in    his   iuve.stintioni.  1 
Prac  tically   none  of  the  skins  were  "  sweated  "  m  NfW 
Zealand,  the  wool  being  removed  by  a  depilatory,  mainly 
sodium     sulphide    and     lime.      This    treatment  "  did    not 
permanently  discolour  the  skins,   which  were  afterwards 
worked  uj)  clean  and  almost   whit<'  for  export  ;    nor,  if 
reasonalile  care  was  exercised  in  the  use  of  the  depiUlorjr, 
was  the  wool  stained. 
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I.— PLANT,    APPARATUS,    AND    MACHINERY. 

Patents. 

Drying  ri/liTrJer.s.  W.  Kerr  and  T.  .S.  Graham,  Duljliii. 
Eng.   Pat.    17,.5ti4.  Aug.   21,   1908. 

The  claim  is  for  a  rotating  drying  drum  having  a  hollow 

peripheral  wall,  the  annular  space  being  divided  into 
Iseparate    chambers    by    longitudinal    ribs    or    partitions. 

Each  of  the  chambers  so  formed  is  separately  connected 
!to  the  steam-inlet  and  exhaust  chambers  in  the  hollow 
j trunnions  by  which  the  drum  is  supported. — W.  H.  C. 

Tanks  for  liquids.  W.  P.  Thompson.  London.  From 
Maschinenfabrik  Augsberg-Niirnberg  A.  O.,  Nuremberg, 
Germany.  Eng.  Pat.  3788,  Feb.  15,  1909. 
(The  side  walls  of  the  tanks  are  curved  or  bulged  in  a 
j  vertical  plane  either  inwardly  or  outwardly,  and  are 
[connected  above  and  below  to  angle  rings,  the  lower  angle 
;ring  being  also  connected  to  the  bottom  of  the  tank.  The 
,  walls  are  stiffened  by  compression  or  tension  stays 
(arranged  around  the  periphery  of  the  tank. — W.  H.  C. 

Tnnks  o/  hrgr  dinmiter.  B.  E.  D.  Kilburn,  London. 
From  Berlin-Anhaltische  Maschinenbau  A.  (J.,  Berlin. 
Eng.  Pat.  10.071,  April  28,  1909. 
The  lower  portion  of  the  wall,  and  the  outer  annular 
portion  of  the  base,  of  large  sheet  metal  tanks,  such  as  gas- 
iiiilder  tanks,  are  strengthened  and  supported  by  l)cing 
iiiclosed  in  an  e.\terior  reinforced  concrete  angle  ring. 
iThe  latter  is  provided  with  horizontal  radial  projections 
'which  e.\tend  beneath  the  tank  and  with  vertical  projec- 
tions which  extend  upwards  towards  the  upper  edge  of  the 
1  ink.  The  relative  lengths  of  these  projections  are  so 
|in:i portioned  that  the  force  acting  on  the  horizontal 
|irnjections  is  greater  than  that  acting  on  the  vertical 
projections.  The  tank  is  connected  to  the  concrete  angle 
(ring  and  the  projections  by  V-shaped  metal  pieces  which 
iare  rivetted  to  the  tank  at  one  end  and  have  the  opposite 
iid  embedded  in  the  concrete. — W.  H.  C. 

''■  parating  solid  impurities  and  extraneous  matter  from 
riscoiis  or  gummii  solutions.  The  Calico  Printers' 
.\ssoc..  Ltd..  Manchester,  and  W.  Browning  and  ,J.  .J. 
Barlow,  Accrington.     Eng.  Pat.   12,739,  May  29,  1909. 

[x  order  to  filter  thick  solutions,  such  as  those  of  gum 
irabic  or  tragacanth  or  of  Irish  or  Japanese  moss,  etc.. 
the  solutions  are  fed  into  a  trough  having  a  semi-cylindrical 
!filter-bottom.  formed  of  layers  of  suitable  filtering  material. 
:ind  provided  with  a  brush  which  is  rotated  in  close  contact 
with  the  inner  side  of  the  trough.  The  brush  forces  the 
i({iud  through  the  filtering  medium  and  leaves  the  impuri- 
ies  on  its  inner  surface.  When  the  charge  is  filtered,  the 
mpurities  are  removed  by  continuing  the  rotation  of  the 
irush  and  removing  the  impurities  from  the  latter  by  a 
(craper  or  "  doctor."  In  soipe  cases  it  is  desirable  to 
iiave  two  filters  arranged  one  above  the  other,  the  ujiper 
serving  for  the  preliminary  and  the  lower  for  the  final 
iltration.— W.  H.  C. 

<•  paroling  mixed  gases;    Apparatus  for  .     C.  .J.  A. 

Fiesse,  Washington,  D.C.     U.S.  Pat.  933.243.  Sept.  7, 

1909. 
The  mi.xed  gases  are  blown  in  puffs  through  fine  orifices, 
>y  means  of  a  blower  and  pulsator,  into  a  downward 
liiwing  liquid  column.  The  gases  are  carried  downward 
Hid  the  portion  undissolved  by  the  licjuid  collects  in  a 
iiitable  chamber  at  the  base  of  the  column.^J.  W.  H. 

^lilh.     Soc.  Bcsnard,  Maris,  et  Antoine.     Fr.  Pat.  398.847 

.Jan.  27,   1909. 
VixoKDiXG  to  the  present  patent,  a  rectifj'ing  column  of 
pecial  construction  is  interirosed  between  the  condenser 


and  column  of  a  distilling  apparatus  of  the  ordinary  type. 
The  liquid  to  be  distilled  passes  first  through  the  jacket 
of  the  condenser  where  it  serves  to  cool  the  vapours  from 
the  column,  and  then  through  the  rectifying  column  (see 
fig.).  The  latter  consists  of  vapour  chambers,  5,  an 
liquid  chambers,  4.  alternately  superposed.  The  liquid 
from  the  jacket  of  the  condenser  enters  through  the  pipe, 
a,  1,  2,  into  the  uppermost  liquid  chamber.  4.  from  which 
it  overflows  by  the  pipe,  8,  into  the  second  liquid  chamber, 
4,  and  so  on  to  the  distilling  column.  The  pipes.  8,  pass 
through  the  intermediate  vapour  chambers,  .5.  Any 
vapour  given  off  in  the  hquid  chambers,  4,  passes  through 
the  annular  space,  d,  into  the  vapour  chamber  next 
above,  and  any  liquid  condensed  in  the  vapour  chamber 
is  prevented  from  entering  the  liquid  chamber  below 
by  the  cone,  9,  and  the  upstanding  pipe.  10.  The  con- 
densed liquid  is  either  re-vaporised  in  the  vapour  chamber 
in  which  it  was  condensed,  or  returns  through  the  annular 
space  surrounding  the  pipe,  6,  into  the  vapour  chamber 
next  below.  In  this  way  the  liquid  fiowing  to  the  still 
serves  to  cool  the  vapours  rising  through  the  column 
without  coming  into  direct  contact  with  them.  Any 
liquid  condensed  in  the  vapour  chambers  is  gradually 
re-vaporised  without  being  mixed  with  the  liquid  flo^ving 
down  to  the  still.  The  enriched  vapours  leaving  the  top 
of  the  rectifying  column,  pass  to  the  condenser,  where 
they  are  condensed  by  the  inflowing  liquid,  and  the 
condensed  liquid  flows  from  the  bottom  of  the  condenser 
to  a  receptacle. — W.  H.  C. 

Absorbent  material  for  conservation  and  manipulation  of 
viscous  substances  [molasses].  Comp.  Ind.  des  Alcools 
de  I'Ardeche.     Fr.  Pat.  400,736,  June  18,  1908. 

The  residue  from  the  saccharification  of  sawdust  by 
acids,  in  the  manufacture  of  spirit,  is  washed  and  dried 
until  it  contains  less  than  20  per  cent,  of  moisture.  This 
material  is  then  used  for  absorbing  viscous  substances, 
t.'j.,  molasses,  to  facilitate  their  storage,  manipulation 
and  transport.  A  mixture  of  70  parts  of  molasses  and 
30  of  sawdust  residue  is  a  friable  product  capable  of 
being  packed  in  bags  or  pressed  into  cakes. — J.  F.  B. 
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Wood  satniust,   etc.  ;     Tnatment  of  ,  for  conversion 

into  absorbent  materials  for  viscous  substances.  Comp. 
Ind.  dcs  Alcools  de  I'Ardeche.  Fr.  Pat.  400.737, 
June  18,  1908. 

Sawdust  or  similar  material  is  treated  with  2 — 4  per 
cent,  of  its  weight  of  sulphuric  acid,  suitably  diluted 
with  water.  The  mixture  is  then  heated  at  a  temperature 
of  75° — 80°  C.  until  the  bulk  of  the  water  is  evaporated. 
The  acid  then  begins  to  act  on  the  wood  and  this  action 
is  regulated  to  any  de.sin-d  extent  by  contin\iing  the 
heating,  (ienerally  it  is  suftieient  to  continue  tlie  treat- 
ment until  the  mass  assumes  a  deep  brown  colour,  Imt  by 
longer  heating  or  by  increasing  the  temperature,  the  wood 
may  be  converted  into  a  dense  form  of  charcoal.  The 
action  is  stopped  either  by  cooling  or  dihitingwith  water, 
and  the  absorbent  product  is  washed,  if  desired,  and 
dried  for  use. — J.  1".  B. 

Evaporator ;  Cast-iron having  Field  tubes.  G.  Saucrbrey 

Maschinenfabr.  A.-Q.,  Stas.sfurt,  Germany.  Eng.  Pat. 
28..720,  Dec.  31,  1908.     Under  Int.  Conv.,"  Jan.  4.  1908. 

See  tier.  Pat.  207,478  of  1908  ;  this  J.,  1909,  4(55.— T.  F.  B. 

Drying   and  grinrling   materials  ;      Apparatus   for    . 

G.  Suter.  Assiignor  to  Soc.  Chem.  Ind.  in  Basle.  Basle, 
Switzerland.      U.S.  Pat.    932.727.  Aug.  31,  1909. 

See  Eng.  Pat.  9741  of  1907  ;    this  J.,  1908,  12.— T.  F.  B. 

Dryinij    grains,    cement,    chemicals,    minerals,    and    other 

moi.'it    materials ;        Machine    for    continuously    . 

J.  Black.  A.  H.,  H.,  and  A.  B.  Lennox.  Fr.  Pat. 
398,782.  Jan.  6.  1909. 

See  Eng.  Pat.  1455  of  1908 ;   this  J.,  1909,  234.— T.  F.  B. 

Sorting  different  substances  ;     Process  and  apparalus  /or 
.     C.  Seek.     Fr.  Pat.  398,744.  Jan.  23.  lOHO. 

See  Eng.  Pat.  4684  of  1909  ;    this  J.,  1909,  591.— T.  F.  B. 

ERK.\Tr.M.     This  J.,  Sept.   30,   1909.  page  771,  col.   2, 
line  34  from   top,  for  "  Willan  "   read   "  Wilbur." 


II.— FUEL,    GAS,    AND    LIGHT. 

Coal  dust  experiments.     Times  Eng.  Suppl.,  Sept.  29,  1909. 
[T.R.] 

The  experiments  of  the  Mining  Association  of  Great 
Britain,  wliich  were  resumed  at  Altofts  Colliery,  near 
Normanton,  on  .September  23  and  24,  were  carrieil  out 
with  complete  success.  They  demonstrated  both  the 
explosivencss  of  coal  dust  by  itself  and  also  the  utility 
of  a  mi.xture  of  stone  dust  and  coal  dust  in  limiting  the 
area  of  an  explosion.  A  space  of  307  ft.  in  the  experimental 
gallery — which  is  altogether  895  ft.  long,  part  of  it  being 
71-  ft.  in  diameter  and  the  remainder  ti  ft. — was  treated 
with  coal  dust  which  was  laid  on  the  tioor  and  on  wooden 
shelves.  Props  were  fixed  and  bars  were  set  in  the 
gallery,  exactly  as  is  the  ca.sc  underground.  A  current 
of  air  was  tlien  forced  tlirough  the  tunnel  by  means  of  a 
large  ventilating  fan.  A  small  cannon  was  fired  electri- 
cally, for  the  purpose  of  raising  the  dust,  and  two  seconds 
afterwards  a  larger  cannon  was  fired  in  a  similar  manner. 
The  second  flame  ignited  the  dust,  and  an  explosion  of 
terrific  force  followed.  A  red  flame  leaped  from  the  mouth 
of  the  gallery  and  reached  to  a  distance  of  about  170  ft. 
beyond  the  entrance,  while  a  dense  cloud  of  smoke  ol).scured 
cvervthing.  The  s|)cctators  surveyed  the  scene  from  the 
pit  bank,  half  a  mile  away,  and  subsec|ucnt  examinations 
showed  conclusively  the  force  of  the  explosion,  the  wood- 
work in  the  gallery  having  been  hurled  al)Out  in  a  tumult- 
uous manner.  .\n  ordinary  corve  which  had  been  left 
inside  was  blown  to  pieces,  the  only  recognisable  jiortion 
of  the  woodwork  iM'ing  found  320  ft.  away,  while  thi-  metal 
wheels  were  thrown  a  distance  of  over  400  ft.  The 
Mining  .•\s.sociation  is  preparing  a  report  on  the 
experiments,  which  will  be  issued  in  a  few  months. 

The  object  of  the  second  day's  experiment  was  to  show 
the  value  of  stone  dust  as  an  agent  for  considerably 
reducing,   if   not   entirely   eliminating,   the   danger   of   an 


explosion  of  coal  dust.  The  zone  of  coal  dust  in  the 
gallery — which  covered  the  same  distance  as  on  the  previou. 
day — was  bounded  by  two  zones  of  stone  dust,  one  of  then 
100  ft.  long  and  the  other  125  ft.  The  explosion,  whicl 
was  created  in  the  same  way  as  on  Thursday,  was  v 
immense  force,  but  a  striking  difference  was  that  only  : 
cloud  of  smoke  was  discharged  from  the  mouth  of  the 
gallery  and  no  tiame.  Sulisei|uent  examination  of  piece; 
of  gun  cotton  and  cotton  wool  li.xed  at  short  mtervalt 
in  the  gallery  showed  that  the  flame  from  the  coal  dusi 
had  only  extended  forward  for  a  distance  of  39  ft.,  ami 
backward — with  the  air  current — 55  ft.  The  effect  ol 
stone  dust  was  thus  conclusively  estabUshed.  The  dusi 
was  olilaincd  from  an  ordinary  grey  bind,  ground  inti 
rough  powder  by  means  of  a  mortar  mill.  It  was  coniposeci 
chiefly  of  silica  and  iron  oxides,  and  it  has  been  suggested 
that  any  similar  inert  matter  will  have  the  same  effect. 
It  is  not  necessary,  in  order  to  quench  the  flame,  that 
something  generating  carbon  dioxide  should  be  used. 
About  15  lb.  of  coal  dust  was  spread  over  each  lineal  yard 
of  gallery. 

The  system  of  distributing  stone  dust  in  the  actual 
workings  of  the  mine  has  been  ado])ted  at  Altofts,  and  on 
a  road  7  ft.  high,  10  ft.  wide,  and  with  a  iwiimeter  of  24fl. 
this  has  been  done  at  a  cost  of  a  jKiiny  per  yard.  The 
endeavour  has  been  to  distribute  the  dust  in  such  a  manner 
that  it  would  be  most  easily  displaced  by  the  air  currenle. 

Although  mining  engineers  in  Yorkshire  have  now 
accepted  it  as  a  fact  that  coal  dust,  in  certain  circumstances, 
is  a  violent  explosive,  yet  there  is  still  some  sceptic:- ■■ 
in  parts  of  .South  Wales.  The  result  of  the  second  d.' 
experiment  was  to  convince  at  least  one  managing  dire  i 
of  an  important  Welsh  collieiy.  but  it  is  reported  that  in 
South  Wales  generally  the  old  idea  is  still  held  that  g»», 
and  not  dust,  is  the  real  explosive  danger.  One  result 
of  the  experiments  is  the  discovery  that  1  lb.  of  coal  dust, 
when  heated  to  KiSO  deg.  F.,  gives  off  43  cubic  feet  of  g«.i 
It  is  therefore  suggested  that  gas  may  play  some  part  in 
an  exi)losion  of  dust,  although  the  firing  of  the  dust  in  the 
first  instance  is  the  cause  of  the  devastation.  Dr.  Wheeler, 
the  resident  chemist  at  Altofts,  has  prepared  an  interesting 
series  of  figures  with  regard  to  the  effect  of  stone  dust. 
It  has  been  demonstrated  that  when  coal  dust  is  distri 
buted  in  an  atmosjjhere  to  the  extent  of  -2  oz.  per  cubic 
foot,  an  explosion  may  take  ])lace.  but  there  is  no  risk  of 
explosion  when  a  mixture  of  90  per  cent,  of  coal  dust  and 
10  per  cent,  stone  dust  is  diffused  in  the  same  pro|Kirtion. 
When  the  cjuantity  of  coal  dust  in  the  atmosphere  is 
•4  oz.  per  cubic  foot,  a  mixture  of  20  per  cent,  of  stone 
dust  with  80  per  cent,  coal  dust  is  .similarly  effective. 

An  interesting  point  concerning  the  use  of  stone  dust 
in  the  actual  workings  of  the  Altofts  colliery  is  that  it^ 
greater  weight  has  the  effect  of  removing  any  coal  dust 
which  there  may  be  on  any  ledge,  and  so  causing  it  to  he 
either  deposited  on  the  floor,  where  it  can  easily  he 
removed,  or  carried  forward  with  the  air.  either  out  of  the 
pit  by  the  upcast  shaft  or  to  some  other  resting  place, 
from  which  it  will  be  again  dislodged.  The  dust  is  merely 
thrown  at  the  sides  and  roof  of  the  colliery  roads  by  two 
or  three  lads. 

Peat  industry  of   Canada.     Engineering,   Sept.    17,    190<i 
[T.R.] 

Among  the  many  large  peat  bogs  existing  in  the  ni 
populous  parts  of  Canada,  are  the  Mer  Bleu  Bog.  silu" 
abovit  8  miles  from  Ottawa.  Ontario,  with  an  area  of  »l 
rM)0  acres  :   the  Alfred  Bog.  situated  about  40  miles  fi 
Ottawa,  with  an  area  of  about  68tK>  acres;    the  Welli 
Bog.  (i  miles  north  of  the  town  of  Welland.  with  an  «n» 
of  about  4900  acres  :    the  Xewington  Bog.  about  4U  miles 
from   Ottawa,   on   the   New   York   and   Ottawa   Railway, 
with  an  ai-ca  of  about  3S(K)  acres  ;    the  Perth  B<ig.  about 
H  miles  north  of  the  town  of  Perth,  with  an  approximate 
area  of  2S00  acres  :    and  the  Victoria  Road  BoE,  close  le 
Victoria  Station,  on  the  Midland   Division  of  the  (ir»nil 
Trunk  Railway,  with  an  area  of  about  t>7  acres.     These 
bogs  vary  considerably  in  average  depth.     For  instance, 
in  the  Mer  Bleu  Bog  there  are  1504  acres  with  an  averap' 
depth  of  2-9  ft.,  and  .347  acres  with  an  average  depth  of 
1(5  ft.  ;    whereas  in  the  Alfred  Bog,  which  is  rather  larger 
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in  araa,  there  are   1377  acres  with  an  average  depth  of 
ft.   10  in.,   and   1014  acres   with  an  average  depth  of 
Il6'5  ft.     In  some  of  the  bogs  the  depth  in  parts  exceeds 
t20  ft.     In  all  the  peats  taken  from  the  bogs  mentioned, 
'he  chemical  constituents  do  not  vary  greatly  in  samples 
hat  are  classed  as  absolutely  dry.     The  volatile  matter 
aiiges  from  about  66  per  cent.,  to  over  70  pev  cent.,  and 
he  carbon  from  about  24  to  27i  per  cent.,  while  the  amount 
jf    ash    obtained    from    different    samples    ranges    from 
about  4  to  13J  per  cent.,  the  latter  figure  being  very  liigh. 
jind  only  being  reached  in  one  sample  taken  from  the  Perth 
;Bog.     The  average  percentage  of  ash  in  the  Jler  Bleu  Bog 
Appears  to  be  considerably  higher  than  in  any  of  the  other 
|!Ogs.     On  the  whole,  however,  the  percentage  of  ash  is 
jiot  excessive.     The  j^'^i'centage  of  fixed  car!)on  is  com- 
paratively regular,  being  an  average  of  about  25  per  cent, 
rhe  calorific  value  of  the  fuel  is  in  some  cases  as  high  as 
il400  B.Th.U.  per  pound,  and  shghtly  over,  but  the  average 
-idue  appears  to  be  about  8700  B.Th.U. 

The  Canadian  peat-bogs  are  formed  of  vegetation, 
or  the  most  part  identical  with  that  found  in  European 
pegs,  but  consisting  chiefly  of  sphagnum  and  hvpnum 
■nosses.  None  of  these  bogs  are  bare,  the  most  open  of 
|hem  being  covered  in  a  great  part  with  shrubs.  The  only 
'rees  characteristic  of  these  bogs  are  the  black  spruce  and 
he  tamarack,  though  on  the  margins  of  most  bogs,  and 
111  some  of  the  old  bogs  where  drainage  is  good,  cedar, 
.lemlock.  balsam,  and  ash  are  found. 
I  In  Winnipeg  the  poorest  quality  of  wood  now  costs 
(rom  6  dols.  to  8  dols.  per  cord,  and  the  price  of  coal  is 
jOi  dols.  per  ton.  The  growing  scarcity  of  wood  in  many 
larts  of  the  Dominion,  and  the  steady  increase  in  the  cost 
f  coal,  are  bound  before  very  long  to  bring  this  C(uestion 
•f  peat  prominently  forward.  So  far,  however,  very 
;ittle  success  has  been  attained,  although  plants  have  been 
rected  which  were  intended  for  the  manufacture  of  peat 
iriquettes,  and  large  sums  of  money  have  been  expended 
)n  this  direction.  The  most  successful  method  adopted 
^ip  to  the  present  time  appears  to  have  been  that  of 
V.  Dob.son,  of  Beaverton.  This  plant  has,  however, 
luring    the    last    season    produced    nothing.     The    cnlj' 


easy  to  carry  out  this  process  regularly,  as  the  amount 
of  moisture  in  the  peat  varies  considerably,  and  there  is 
great  irregularity  in  the  quality  of  the  briquettes  made, 
some  being  hard  and  very  solid,  while  others  easily  fall 
to  pieces  and  form  a  large  percentage  of  dust. 

The  Government  of  Canada  are  endeavouring  to  assist 
in  the  exploitation  of  the  peat  industry,  and  have  carried 
nn  an  investigation,  the  results  of  which  have  appeared  in 
a  Bulletin  of  the  Department  of  Mines.  The  work  was 
carried  out  by  Mr.  Erikhystrom  in  1908.  The  system 
adopted  in  the  nvestigation  of  certain  bogs  was  to  run 
lines  at  intervals  over  the  surface  about  1000  ft.  apart, 
and  drillings  were  made  along  each  of  these  lines  at  intervals 
of  500  ft.,  samples  of  the  peat  from  each  drill-hole  being 
collected.  In  the  larger  bogs,  drillings  were  made  some- 
times farther  apart  than  1000  ft.  It  is  now  proposed  to 
establish  an  experimental  plant  where  peat  fuel  can  be 
manufactured  on  a  practical  scale,  and  where  those 
interested  may  learn  how  to  work  a  bog  with  the  best 
chance  of  obtaining  satisfactory  fuel  from  it.  The 
extraction  of  moisture  by  air-drying  is  too  uncertain  ever 
to  be  really  .satisfactory,  and  this  is  the  method  that  has 
i)cen  mostly  adopted  in  Canada.  ()rdinary  processes  of 
artificial  drying  are  too  expensive,  and  it  is  suggested  that 
the  only  possibihty  along  this  fine  is  the  employment 
of  vacuum  apparatus,  although  it  is  not  evident  how 
this  could  be  attended  with  economy.  The  elimination 
of  water  by  ordinary  mechanical  pressure  down  to  below 
70  per  cent,  has  been  found  to  be  impossible,  owing,  as 
pointed  out  by  Ekenberg,  to  the  presence  of  slimy  hydro- 
cellulose.  This  hydrocellulose  may  be  destroyed  bv  a 
process  of  wet  carbonisation  :  after  which  the  water  "can 
be  easily  pressed  out,  the  resulting  briquette  fuel  having 
very  nearly  as  low  a  percentage  of  moisture  as  the  best 
air-dried    peat. 


Production  of in  the  United  States  in. 

W.      Parker.     .Mineral     Resources,      1908. 


Gati  and  coke  , 
1908.     E. 
[T.R.I 

The  quantity  and   value  of  gas  and  coke   made  in  the 
United  States  in  1907  and  1908  was  as  follows  : — 


Gas. 


1907. 

1908. 

Quantity 
1000  c.  ft. 

Value 
S. 

Quantity 
1000  c.  ft. 

Value 
S. 

Made  in  givs  works  and  by-product 
Made  in  retort  ovens 

coke  ovens    

58,242,548 

20.516,731 

102,139,875 

36,462,304 

3,130,839 

90.173,112 

1 
56,944.669 
16,205.925        I 
110,237,203        ' 

37,227,901 

2,557,483 

96,343,221 

ilant  in  operation  during  the  last  season  was  that  of 
ilessrs.  Milne  and  McWilliam,  at  Dorchester,  near  London, 
)ntario.  In  connection  with  this  the  surface  of  the  bog 
3  harrowed  by  means  of  a  common  harrow  drawn  by  a 
loree.  The  peat  is  then  exposed  to  the  air  and  sun.  and 
eft  partially  air-dried,  after  which,  by  means  of  a  eentri- 
ugal  pump  mounted  on  an  electrically-drawn  car,  moving 
in  rails  laid  on  the  bog,  the  upper  layer  is  collected  and 
rilaced  in  another  car,  which  runs  on  the  same  rails.  The 
juction-pipe  from  the  centrifugal  pump  can.  by  means  of 
|.  flexible  joint,  be  swung  out  at  a  greater  or  less  distance 
from  the  track,  by  which  means  a  considerable  area  of 
iTOund  is  covered.  Before  being  placed  in  the  briquetting 
ircss  the  peat  is  dried  ;    but  it  has  been  found  not  at  all 


Of  the  coal  gas  produced,  about  57  per  cent,  was  used 
for  illuminating,  about  37  per  cent,  for  fuel  purposes, 
whilst  the  remainder  is  "  unaccounted  for."  About  70 
percent,  of  the  oil-  and  water-gas  was  used  for  illuminating, 
about  23  per  cent,  for  fuel,  and  the  remainder  was  not 
accounted  for.  The  number  of  coal-gas  companies 
reporting  jiroduction  in  1908  was  506,  against  516  in  1907  ; 
.552  water-  and  oil-gas  companies  reported  in  1908,  against 
520  in  1907. 

The  quantity  of  coal  used  at  gas  works  in  1908  a 
mounted  to  3,553,920  short  tons,  at  by-product 
coke  plants  to  5,699.058  tons,  and  at  beehive  plants 
33.741,779  tons.  The  production  of  coke  was  as 
follows  : — 


Quantity 
short  tons. 


Value 


1908. 


Quantity 
short  tons. 


Value 
S. 


2,510.106 

5,607,899 

35,171,665 

7,667,487 
22,665,157 
88,873,969 

2,051,899 

4,201,226 

21,832,292 

7,041,616 

ly-prortuct 

14,465,429 

ieehive   

48,018,554 
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There  were  4007  l)y-product  ovens  in  the  I'liited  States 
in  1908,  of  whieh  3079  were  active  ;  the  figures  for  1907 
were  3802  and  3811  respectively.  There  were  84.619 
active  l)eeliive  ovens  in  1908.  Tlic  average  iiroduction 
amounted  to  1142  tons  of  coke  for  each  retort  oven,  and 
258  tons  per  beehive  oven.  The  number  of  coke  plants  in 
1908  was  551,  n  decrease  of  one  from  1!)07  ;  of  these, 
421  were  active. 

P.\TEN"TS. 

Pfat   and  the   like  ;     Briquetling   of  carbonixed   .      M. 

Ekenberg.  London.  Eng.  Pat.  12.010,  aiay  21.  1909. 
Carbonised  peat  ol)taincd  bv  the  wet  carbonising  process 
(Eng.  Pats.  10.834  and  20.420  of  1903:  this  .1..  1904,  14) 
and  which  lias  been  dried  tliorouglily.  does  not  bind 
satisfactorily  in  the  briquetting  operation  as  usually 
carried  out.  According  to  the  present  ])atent.  the  dried 
carbonised  material  is  subjected  to  pi-essure  at  a  temiiera- 
ture  above  120"  C.  in  a  high-pressure  briquetting  press, 
or  it  is  heated  to  120*  C.  in  a  closed  dryer  and  immediately 
pressed  hot  in  an  open-die  high-pressure  briquetting 
press. — J.  W.  H. 

Coke    ovens ;     Regenerative    and    non-regenerative    

R.  F.  F.  Fabry,  Chesterfield.     Eng.  Pat.  8920,  April  lo' 
1909.  *^         • 

In  coke  ovens  heated  bv  an  intermittent  gassupiily  (Eng 
Pat.  5801  of  1908;  tliis  J..  1908,  970).  the  combustion 
flues  ai-e  constructed  so  that  their  cross-sectional  area 
gradually  increases  from  the  burners  to  the  exit  ends,  i 
The  ta|)ering  form  of  the  ordinary  coking  chamber  fncili- 
tatcs  the  ananpcment.  the  tiucs  being  luiri/.ontul.  and 
connectei'  with  all  the  burners  at  their  narrow  ends  and 
having  outlets  at  their  wide  ends. — J.  W.  H.  ! 

Coking  ovens.     S.    H.   Sheldon.   Buffalo.   X.V.     U  S    Pat 

933.349.  Sept.   7,    19(19.  '    I 

The  oven,  rectangular  in  form,  has  its  uiiright  heating 
flues  arranged  in  three  groujjs.  each  grou))  being  connectea 
with  a  spparaK'  combustion  chamber  and  regenerator. 
The  area  of  the  flues  and  the  capacities  of  the  combustion 
chamber  and  regenerator  of  the  middle  group  arc  equal 
to  the  combined  area  of  the  flues  and  the  combined 
capacities  of  the  combustion  chambers  and  regenerators 
of  the  other  gioups. — .J,  W,  H. 


Coke-oven  , 


Begeneralive    .     L.    Bansart. 

398.843,  Jan.  27,   1909. 


Kr.    Pat. 


Each  oven  is  ])rovided  with  four  regenerator  chambers 
arranged  in  pairs  on  each  side  of  the  central  line  of  the 
battery  of  ovens.  Each  pair  of  regenerators,  which  are 
placed  one  above  the  other,  below  and  parallel  to  the 
oven,  is  worked  indeijendently.  being  connected  to  the 
heating  flues  of  that  half  of  the  oven  immediately  above. 
The  air  for  combustion  and  the  waste  gas  are  i)assed 
alternately  thro\igh  each  chamber.  In  this  way  the 
alternate  heating  and  cooling  of  ojjposite  sides  of  the 
battery  of  ovens  and  the  consequent  unequal  strains  on 
the  brickwork  are  avoided. — W.  H.  C. 


Doors  for  retorts,  coke  ovens  and  other  furnaces. 
T.  M.   Percv,  and  .1.  K.  Entwistle.   Wigan. 
17.047.  Aug.  22.   1908. 


F.  Shaw, 
Eng.  Pat. 


The  doors  of  retorts,  ovens  and  other  furnaces  are  formed 
with  channels,  so  that  by  means  of  bridge-pipes,  hot  gases 
from  the  main  flues  may  be  made  to  circulate  through  them 
and  ensure  regular  heating  of  the  whole  charge  in  the 
apparatus. — .1.  \V.  H. 

Ovens,  retorts,  etc.,  for  the  cnrboni-mtion  of  coal ;    Process 

for    preventing    deslriirtion    of    the    walls    of    .     H. 

Koppers.     Fr.    Pat.    400.048.    JIar.     Id,    1909.     Under 
Int.  Conv..  Mar.   11.  1908. 

The  charge  is  mi.xed  with  a  quantity  of  silica  sufficient 
to  combine  with  the  alkali  salts  contained  in  the  ash 
so  that  these  alkali  salts  are  prevented  from  volatilising 
and  attacking  the  silica  in  the  walls  of  the  oven  or  retort. 
The  silica  may  be  used  in  the  form  of  sand. — A,  T.  L.  i 


Gas  producer  plants  primarily  designed  for  the   recovi 

of  ammonia  ;    Recovery  of  certain  by-products  in  

W.  J.  Crosslcv  and  T.  Rigby,  Manchester.     Ene    P 
17.978.  Aug.  27.  1908.  ' 

The  patent  relates  to  gas-producer  plants  of  the  Mo 
type  or  of  the  tyix-  described  in  Eng.  Pat.  24.144  of  I! 
(this  .J.,  1907.  957),  and  to  a  process  for  recovering  t 
acetic  acid  which  is  present  in  the  gases  in  consideral 
quantities  when  peat  and  similar  fuels  are  used  in  t 
producer.  The  acetic  acid  is  cauwd  to  be  held  in  .soluti 
in  the  sulphate  liquors  intended  for  concentration,  and 
recovered  from  the  vapours  during  concentration  in  a 
suitable  manner.  In  the  Mond  plant,  the  jjroccss  is  carri 
out  by  circulating  the  liquor  from  the  mechanical  g 
washer,  which  contains  ammonium  acetate,  through  t 
'  acid  tower,  so  that  the  whole  of  the  acetic  acid  is  collect 
in  the  sulphate  liquor  from  this  tower.  The  preferr 
method  of  recovering  the  acetic  acid  from  the  vapou 
given  off  during  the  concentration  of  the  sulphate  liqu 
consists  in  mixing  these  vapours  with  the  air  from  the  ai 
saturating  tower  and  washing  the  mixture  with  h 
alkahne  liquor,  such  as  milk  of  lime  or  soda,  before  it  n-aeh 
the  sui«-rhcater.  The  alkaline  liquor  used  for  this  purpo 
is  circulated  through  a  jacket  around  the  gas  outlet  pii 
of  the  su))erheater.  A  recovery  of  waste  heat  is  effect* 
by  this  process  and  the  air  for  the  producers  which  c 
leaving  the  saturating  tower  is  saturated  at  73"  C 
saturated  at  80°  C.  after  passing  through  the  alkaiii 
washer,  so  that  less  steam  is  required  from  outside  source 

—A.  T.  L 

^V,,-    producers;     Orates   of   .      W.    A.    Bone,    Leed 

and  H,  V,  Wheeler.  .-Vltofts.  Yorks.  Eng.  Pal.  10,23i 
of  1909;  date  of  application,  Oct.  29,  1908. 
The  invention  relates  to  means  for  supporting  the  gr»t 
bars  in  grates  of  inverted  conical  form.  A  series  i 
outwardly  jirojecting  studs  is  fixed  to  the  lower  end  of  ih 
shell  of  the  i)roducer.  and  the  grate  bars  are  i>ro\ide< 
with  holes  near  the  upper  end  and  are  hung  on  the  stud 
and  secured  liy  cotter-pins.  Alternatively,  the  bars  «r 
passed  u))  through  holes  in  an  angle-iron  ring  fixed  to  thi 
shell  of  the  producer,  and  are  secured  by  cotter-pins  passini 
through  the  bars.  The  lower  ends  of  the  grate-bars  if- 
loosely  on  a  fixed  ring. — A.  T.  L. 

Lighting  gas  [and  coke] ;    Manufacture  of .     A.  L  H 

Bienaime  and  A.  Requier.  First  Addition.  d«t« 
.June  15.  1908.  to  Fr.  Pat.  394.311.  Xov.  22.  1907  (thi' 
.1..   1909,   197).  " 

The  i)rocess  described  in  the  principal  patent  is  modifie. 
by  distilling  at  a  low  tcmix'rature.  and  stopping  thi 
distillation  before  all  the  volatile  substances  have  be<r 
liberated,  in  order  to  prevent  the  briquettes  from  caking 
or  from  changing  their  shajie.  The  esca|)e  of  volatili 
products  from  the  briquettes  during  distillation  is 
facilitated  by  adding  coke,  anthracite  or  non- bituminous 
coal,  sawdust,  cut  straw,  etc.,  to  the  fuel  before  bricpietting. 

—A.  T  L 

Licjue/ied  gas   for   lighting;     Manufacture    of   from 

I        d^tillation  gases.     H.  Blau.     Fr.  Pat.  398,839,  Jan.  27. 
I        1909.     Under   Int.   Conv.,  Jan.   31,   1908. 
Distillation  gases  are  comprcs.sed  and  cooled  to  atmos- 
pheric temi)erature.  and  the  hydrocarbons  which  liquefy 
under  these  conditions  are  collected.     The  remaining  gi« 
is   then    highly   compressed    so   as   to   liquefy   all    but   the 
permnncnl    gases    present,    and    the    liipiid"  is    stored   in, 
steel    bottles.      The   liquid   hydrocarbons  collecte<l  in  the 
first   jiart  of  the  j)rocess  contain  dissolvwl  gases  of  con- . 
siderable  illuminating  jiower.  and  to  recover  these  gates. 
the  vcs.sel  in  which  the  liquid  hydrocarbons  are  collected 
is  placed  in  communication   with   the  inlet   of  the  com- 
pressor.— A.  T.  L. 

Qas  for  engines  ;    Plant  for  the  production  of  .     H 

Petlibonc.     Fr.   Pat.   398.848,  Jan.   27.    1909. 
The  plant,  which  is  suitable  for  u.sc  with  marine  engine*. 
comprises  two  producei-s  and  condensers  connected  to  » 
single  washing  and   purifying  plant.     The  producer*  are 
fed    with    bituminous    coal,    anthracite,    coke,    jx-al,    ■ 
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,)od,   and   work    with    a  down-draught,   the   gas   being 
rawn  from  the  lower  ends  of  the  producers  and  delivered 
'rough    a    pressure-regulating    valve    to    the   engine    by 
Ills  of  water-jet  ejectors  arranged  at  the  outlet  of  the 
knscrs.   or   by   a   mechanical   exhauster  arranged   at 
outlet  of   the  scrubber.     In   order  that   the   quality 
lie  gas  may  not  vary,  the  output  of  the  producers  is 
-  iit  constant,  the  excess  of  gas  when  the  engine  is  not 
ii'ler  full  load  escaping  through  a  branch-pipe  between 
i,     scrubbers    and    the    pressure-regulator.     The    valve 
/rolling  this  branch-pipe  is  connected  up  to  the  engine 
ttle  valve  so  as  to  be  opened  when  the  throttle  valve 
losed  and  vice  versa.      When  the  fuel  column  in  the 
liiccr    becomes    clogged    with    clinker    and    ash,    the 
liing  is   momentarily  interrupted  and  a  blast  of  com- 
bed  air  from   a   reservoir  is   passed   up   through   the 
.   the  combustion   products   escaping  by   way   of  the 
mlet    and    a    three-way    cock    to    a    vent-pipe.     The 
uiensers   are    of   the    multitubular   type,    and    the   air 
ly  for   the   producers,    together   with   exhaust   gases 
I   the   engine,   is   drami   through    the   casing   of   the 
linser  so  as  to  be  heated  by  the  gases  passing  through 
■  iibes.     The  gas  leaving  the  condensers  passes  througli 
.  isher  in  which  it  encounters  a  series  of  water-sprays. 
■  n  through  a  centrifugal  scrubber,  and  finally  through 
separator  in  which  the  gas  is  freed  from  water  in  sus- 
iisjon  by  means  of  bafiBe-plates. — A.  T.  L. 


producer    working    by    suction    or    by    pressure.     A. 
Bechevot.     Fr.    Pat.   400.329.   May  29,    1908. 

IE  lower  part  of  the  producer  chamber  is  formed  by 
vlindrical  cast-iron  shell,  supported  only  at  its  upper 

_•■.  so  that  it  is  free  to  expand.  A  series  of  gutters 
^he  outside  of  this  shell  serves  for  the  evaporation 
vater.  the  annular  chamber  between  the  shell  and 
'  asing  of  the  producer  serving  as  a  vaporising  chamber 
'iigh  which  the  air  supply  for  the  producer  is  passed. 

.!   lower  edge  of  the  cylindrical  shell  dips  into  a  water- 

jugh  which  forms  the  base  of  the  vaporising  chamber, 
lie  fuel  column  is  supported  by  a  plate  at  the  base  of 
i3  producer,   and   by   an   inverted   conical   casting  fi.xed 

■ithin  the  lower  part  of  the  cast-iron  producer  chamber. 

hen  working  by  suction,  the  ash-pit  doors  and  doors 
the   outer  casing   of   the   vaporising   chamber  can   be  ' 

fned  for  inspection  and  for  cleaning,  without  inter- 
ing  the  working  of  the  producer. — A.  T.  L. 

producer   u-ith   gas-discharge  conduit  at  or  above  the 
I -zone.     Dresdner   Gasmotorenfabr.    vorm.   M.   Hille. 
..?r.   Pat.  212,505,  Oct.  6,   1908. 

the  upper  part  of,  or  a  little  above,  the  fire-zone,  a 
-discharge  belt  or  conduit  is  formed  in  the  wall  of 
producer,  this  conduit  being  of  greater  diameter  on 
side  where  the  gas-discharge  pipe  is  connected,  than 
the  other  side. — A.  S. 

•   P»"ly>'>g   apparatus.     E.    Schmiedt,    Aschaffenburg. 
Germany.     Eng.    Pat.    5768,    Mar.    10,    1909. 

apparatus  of  the  type  in  which  the  gas  enters  and 
ves  the  purifying  material  through  louvres  extending 
tr  the  whole  area  of  the  inlet  and  outlet  sides  of  the 
'rifying  chamber,  vertical  baffle-plates  are  arranged  to 
liject  inwards  from  the  ends  and  downwards  from  the 
1  of  the  purifying  chamber,  so  that  when  the  purifying 
terial  shrinks  and  settles  do%vn.  the  gas  is  prevented 
m  passing  along  by  the  walls  and  roof  of  the  purifying 
imber  without  passing  through  the  purif\-ing  material. 

"  —A.  T.  L. 

'''lying    gas ;     Apparatus    for    .     W.     McArthur. 

Tcnino,  Wash.     U.S.  Pat.  933.097,  Sept.  7,  1909. 

ITRIFVIXG   apparatus   is   arranged    at   the   base   of   a 

holder.     The  gas  is  made  to  bubble  through  a  com- 

tmcnt  containing  milk  of  hme  ("  lime  in  a  semi-liquid 

tc    )  and  then  through  a  compartment,  over  the  first. 

■  itaining  coke,  sawdust,  and  lime. — .1.  W.  H. 


Ammonia  from   coal-gases;    Method  of   recovering   . 

F.  J.  Collin.  Dortmund,  Germany.     U.S.  Pat.  932,758, 
Aug.  31.  1909. 

The  hot  gases  from  the  retorts  are  saturated  with  steam 
immediately  upon  entering  the  gas  main,  and  are  sub- 
sequentlj'  cooled  to  recover  the  ammonia. — W.  H.  C. 

Electric  iampi  ;    Method  for  regenerating  bjachened  carbon 

filament    .     E.    A.    Kriiger,    Seehausen.    Germany. 

Eng.    Pat.    8283,    April   6,    1909.     Under   Int.    Couv., 
April  6,  1908. 

The  patent  relates  to  the  process  in  which  the  lamp 
is  opened,  and  then  heated  in  an  open  flame  to  burn  off 
the  carbon  from  the  interior  surface  of  the  bulb,  and  in 
wliich  a  further  deposit  of  carbon  is  then  made  upon  the 
filament.  The  invention  consists  in  introducing  a 
measured  quantity  of  a  pure  hydrocarbon  into  the 
evacuated  bulb,  after  the  deposit  has  been  removed 
from  the  glass,  and  then  heating  the  filament  electrically 
so  that  carbon  is  deposited  on  it  in  the  absence  of  air. 
The  apparatus  consists  of  a  main  connected  to  an  air 
]iump  and  provided  with  branches  which  are  connected 
to  the  lamp-bulbs,  to  reservoirs  of  liquid  hydrocarbon 
and  to  bulbs  in  which  the  hydrocarbon  vapour  is  measured 
ofl^.  Cocks  arc  arranged  so  that  the  lamp-bulbs  may 
be  evacuated  and  then  charged  with  the  requisite  amoujit 
of  hydrocarbon  from  the  measuring  bulbs. — A.  T.  L. 

Cohe  oven  ualls  ;  Method  of  preserving .     H.  Koppers, 

Essen-Ruhr.  Germanv.     Eng.  Pat.  4792,  Feb.  2(j,  1909. 
Under  Int.  Conv.,  March   11,   1908. 

See  Fr.  Pat.  400.648  of  1909  ;    preceding.— T.  F.  B. 

Retorts;     Vertical   .     R.    Dempster   and    Sons,    Ltd. 

Fr.  Pat.  400,685,  March  11,  1909. 
.See  Eng.  Pat.  16,405  of  1908  ;  this  J.,  1909,  647.— T.  F.  B. 

Gas  generators.     A.   Bechevot.   Paris.     Eng.   Pat.    16,33.3, 
Aug.   1,   1908. 

See  Fr.  Pat.  400,329  of  1908  ;    preceding.— T.  F.  B. 

Gas  generator.     G.  F.  Jaubert.  Paris.     U.S.  Pat.  933.077, 

Sept.  7,  1909. 
See  Eng.  Pat,  17,252  of  1907  ;  this  J.,  1908.  797.— T.  F.  B. 

Methane  or  mixtures  of  hydrogen  and  methane  ;  Manu- 
facture    of     .     P.    "Sabatier.     Fr.     Pat.     400.656, 

June  15,  1908. 

See  Eng.  Pat.  27,045  of  1908  ;  this  J.,  1909,  876.— T.  F.  B. 

CombuMion  of  gaseous  fuel-i  ;    Process  and  apparatus  for 

retarding  the .     R.  F.  F.  Fabrv.     Fr.  Pat.  400,849. 

March  15,  1909.     Under  Int.  Conv.,  March  16,  1908. 

See  Eng.  Pat.  5801  of  1908  ;   this  J.,  1908.  972.— T.  F.  B. 

.Apparatus  for  analysing  gas.    Eng.  Pat.  18,829.  iSec  XXIII. 
Apparatus. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Water  in  tar  ;    Determination  of .     H.  Beck.     Chem.- 

Zeit.,   1909,  33,  951—952. 

The  estimation  of  water  in  gas  tar  is  usually  made  by 
distiUing  about  1  kilo,  of  the  tar  in  a  metal  flask  of  about 
2  litres  capacity,  until  the  oil  distilling  over  is  free  from 
drops  of  water.  The  operation  takes  3 — 4  hours,  and 
there  is  always  danger  of  the  li(juid  frothing  and  thus 
■  boiling  over."  The  time  is  much  shortened  and  the 
operation  simplified  if  a  given  quantity  of  the  tar  is  run 
slowly  into  a  metal  flask  containing  "'  heavy  oil  "  heated  to 
250° — 270°  C.  The  rate  of  flow  of  the  tar  into  the  flask  is 
regulated  so  that  although  vaporisation  of  the  water  is  in- 
stantaneous, there  is  no  frothing,  and  when  all  the  tar  has 
been  riin  in,  the  temperature  of  the  oil  is  raised  to  about 
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300°  C.  to  drive  over  all  water  vapour.  Any  water  remain- 
ing in  the  condenser  tube  is  rinsed  into  the  ^aduated 
receiver  with  a  little  xylol,  and  after  standing  for  a  short 
time  in  a  warm  place,  the  volume  of  water  is  noted.  The 
method  was  tested  u))on  known  mixtures  of  dehydrated  tar 
and  water  and  nave  very  satisfactory  results.  The 
operation,  with  a  .">((  |X'r  cent,  mixture,  was  carried  through 
in  about  3a  minutes. — !•'.  M. 

Bibi-Eihat    petroleum ;        Optical    examination    of    . 

M.  Rakusin.  J.  Russ.  Phvs.-Chem.  Ges..  1909.  41, 
483— r)0<I  Chem.  Zentr..  1909,  2,  859—860.  (Sec  also 
this  J.,  1908,  397.) 
From  the  known  data  concerning  Bibi-Eibat  petroleum, 
the  author  draws  the  following  conclusions: — (I).  The 
percentage  yields  of  fractions  distilling  over  equal  intervals 
of  temperature  are,  for  corresponding  kinds  of  crude  oil, 
inversely  proportional  to  the  speeitic  gravities  of  the  oils, 
and  hence  also  to  the  de|)ths  of  the  oil-yielding  strata. 
<2).  The  natural  oil  is  dextro-rotatory,  the  rotatory 
power  being  proportional  to  the  depth  of  the  oil-yielding 
strata.  (3).  There  is  no  connection  between  the  forma- 
tion of  petroleum  and  volcanic  activity.  (4).  The  rotatory 
power  of  the  oil  is  due  to  the  formation  of  the  latter 
from  compounds  containing  a.symmetric  carbon  atoms. 
(")).  There  is  a  connection  between  the  paraffin  content 
of  a  petroleum  oil  and  its  age. — A.  S. 


The  value  of  the  imports  of  various  coal-tar  product 
into  the  United  States  during  the  last  three  years  hav< 
been  as  follows  : — 


IDOe. 

Value 

t. 

1907. 

Value 

t. 

1908. 

Value 

S. 

Salicylic  acid    

Allaarin  and  onlours  or  dyes, 
iiat'iral  or  artificial    

2772 

681,155 
806,901 

5,717,932 

864,067 

483,416 

1240 

782,368 
667,758 

6,830.651 

911,096 

653,288 

11,-., 
752.386 

Coal-tar  coldiir.*  or  dyes,  not 
spi'rially  iirnvid**d  for  .... 

Conltar     preparations,      not 
colours  or  dyes      

Benzene,  toluene,  and  other 
coal-tar  products  not  me- 
dicinal, coloun,  or  dye*  . . 

4,573.217 
717.556 

549,362 

Petroleum  production  of  the  uvrld  in   1908.     D.  T. 
Jlineral  Resources,  1908.     [T.R.] 


l>av. 


The  following  table  gives  the  amount  of  ))etroleum  |)ro- 
duced  in  tlie  world  during  the  last  five  years,  in  barrels  of 
42  gallons  : — 


Country. 

1904. 

1905. 

1906. 

1907. 

1908. 

Percentaw 

of  total 
production. 

United  States 

Barrels. 
117,080,960 

78,536,655 
7,682,014 
5.947,383 
3.599.026 
3.385,468 
1,418,767 

552,575 
637,431 
345,834 
25.476 
040,000 

Barrels. 

134.717,580 

54,960,270 

8,586.804 

5,765,317 

4,420.987 

4,137,098 

1,341,157 



634,095 
560,963 
447. sso 
44.1)27 
030,000 

Barrels. 
126.493.936 
58.897.311 
8.662.572 
5,407.967 
6,378.184 
4.015.803 
1,710.768 

569.753 
578.610 
534.929 
53,577 
nJO.OOO 

Barrels. 

168.095,335 

61,850,734 

8,377,099 

8,455,841 

8.118.207 

4.344.162 

2,010,639 

1,000,000 

788,872 

756.631 

741,226 

59.875 

030,000 

Barrels. 

179,572,479 

62.186,447 

8,752,822 

12,612,295 

8,252.157 

5.047.038 

2.070,929 

3,481.410 

527,987 

1,009.278 

1,011.180 

o60,000 

030.000 

Metric  tons. 

23.942,997 

8,291,626 

1,143,243 

1,754,022 

1,147.127 

672.938 

276,124 

464.188 

70,400 

141.900 

134,824 

.8,344 

4,000 

83-09 
21-85 

Sumatra,  Java,  and  Borneo 

3.08 
4-43 

2-90 

1-77 

Japan  

0-73 
1-22 

0-19 

Germany 

Peru                                  

0-35 
0-36 

Italy           

}         0-OS 

Other                                  

219,251,589 

215,646,178 

213,393,410 

262,628,621 

284,614,022 

38,052,233 

100-00 

a  Estimated. 


in  gas  tvorks  and 
W.  Parker.    Mineral 


Tar  and  ammonia  ;    Production  oj 
coke-ovens  in  the  United  States.     E. 
Resources.  1908.     [T.R.] 

The  following  table  shows  the  amounts  and  values  of  tar 
and  ammonia  (calculated  as  anhydrous  ammonia)  and 
ammonium  sulphate  produced  in  coal  gas  works,  by- 
product coke  ovens,  and  oil-  and  water-gas  works  in  the 
United  States  in  1907  and  1908  :— 


Petroleum  in   Burma.     Oil.  Paint  and  Drug  Rep.,  Sept. 
13,   19t)9.     [T.R] 

The  U.S.  Consul  at  Rangoon  reports  as  follows  :  The 
richest  oil-bearing  tract  of  Burma  lies  in  the  valley  of  the 
Irrawaddy.  in  Up])er  Burma,  in  the  southern  portion  of 
the  dry  zone.  Oil  is  still  obtained  from  wells  dug  by 
native  labour,  but  tlie  principal  output  is  fiom  wells  regu- 
larly drilled  with  modern  machinery.     The  output  of  the 


1907. 


Gallons. 


Value. 


Tor: 

Coal-Kas  works 

Coke-ovens    

Oil-  and  water-pas  works   

Ammonia  (anhydrous)  : 

(;as  works  and  coke  ovens 

Ammonium  sulptiate  (produced  and  sold) 

Uas  work-9  and  coke  ovens 


49,681.965 
53,996.795 
14,414,017 

lb. 
20,993,867 

48,882,237 


1.408.997 

1.242.530 

342,041 

1,128,178 

1,. 525,472 


1808. 


Gallons. 


48,541, 2L0 
42.720.0na 
14,728,033 

lb. 
15.347.354 

44,093,437 


Value. 


I 

1,629.506 

1,007.613 

368.741 

853,632 

1,322,807 


The  above  figures  were  taken  from  reports  of  488 
companies  in  1907  and  471  in  1908.  The  average  yields 
per  ton  of  coal  carbonised  were  : — Tar  :  1907,  9-U4  galls.  ; 
190S,  10-3  galls.  Ammonia:  1907,  4-75  lb.;  liHiS, 
4-7  lb. 


hereditary  well  lessees  is  purcha.sed  by  the  refining  com- 
panies at  varying  pric-es.  A  royalty  is  paid  to  the 
Governnuiit  of  Sd.  ]ier  KXI  vi.ss  (3li.^  |)Oun<ls)  in  the  ctte 
of  early  leases,  and  8d.  per  40  gallons  in  later  ones.  A 
system  of  pipe  lines  has  been  installed.     The  first  section 
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I  was  about  45  miles  in  length,  connecting  the  fields  al 
iSingu  and  Ycnangyat  with  Yenangyaung,  and  pumping 
i stations  were  installed  at  Singu  and  Y'enangyat.  About 
the  same  time  another  line  was  constructed  to  convey  the 
oil  from  tlio  tank  boats  to  refineries.  As  both  these  lines 
were  successful,  the  construction  of  a  pipe  line  from 
Yenangyaung  to  Rangoon,  a  distance  of  275  miles,  was 
begun  early  in  1907.  and  is  now  completed.  There  are 
four  pumping  stations  on  this  line,  each  connected  with 
Yenangyaung  and  Rangoon   by  telegraph. 

Oil  is  also  produced  in  the  districts  of  Kyankpyu, 
.\kyab  and  Thayetmyo.  Prospecting  is  continually  going 
on,  and  there  is  no  doubt  that  there  are  many  valuable 
'fields  as  yet  undiscovered  or  undeveloped.  From  the 
Cheduba  wells,  in  the  Kyankpyu  district,  a  thick  dark- 
coloured  oil  is  obtained,  wixich  is  used  for  burning,  for 
■covering  the  bottom  of  boats,  and  as  varnish.  The  amount 
obtained  is  small  and  the  methods  are  primitive  and 
wasteful.  The  oil  produced  from  these  wells  has  a  low 
flash  point  (below  40°  F.),  while  the  specific  gravity  is 
IS247.     At  the  present  time  nine  companies  are  engaged 

II  the  extraction  or  refining  of  petroleum,  with  a  combined 
ipital   of   £4,540,000.     The    value   of   the   unrefined   oil 

hinduced  in  1001  was  £19(),710,  and  in  1007.  £583,579. 

The  output  of  the  Burma  oil  fields  is  all  disposed  of  in 
Burma  or  other  provinces  of  India.  For  the  three  years 
rom  190.3-4  to  1905-6  a  considerable  amount  of  oil 
vas  exported,  principally  to  the  Far  East.  With  the 
■xception  of  that  period  the  oil  dealers  have  confined 
hemselves  to  the  Indian  market.  A  considerable  quantity 
if  high-grade  oil  is  imported  into  Burma,  principally  from 

III  United  States.  In  1907-8  the  imports  amounted 
11  2.230,592  gallons,  valued  at  £81.410,  of  which  2,188,442 
gallons,  valued  at  £79,338,  were  from  the  United  States. 
Burma's  trade  in  oil  with  different  parts  of  India,  ex- 
iuding  the  trade  of  Rangoon  and  vicinity,  in  1901-2  was 
ii.542,432  gallons,  valued  at  £531,511,  and  in  1907-8  it 
VMS  09,464,772  gallons,  valued  at  £1,443.280. 

Two  of  the  native  reserves  are  of  importance — 
ho  Twingone,  about  300  acres  in  extent,  and  the  Beme, 
ontaining  about  160  acres.  The  number  of  private  wells 
.nd  well  sites  in  these  two  reserves  is  now  over  3700.  Of 
his  number,  however,  some  1500  have  been  temporarily 
aken  over  by  the  Government  for  non-observance  of  regu- 
itions.  At  present  the  best-known  and  developed  field 
ji  at  Yenangyaung,  the  average  daily  output  being  about 
|5,000  vi.ss  (54.7.50  lb. ).  There  are  newer  fields  which  are 
Iroducing  oil  in  increasing  quantities,  notably  at  Singu 
iDd  Yenangyat. 

(  There  is  an  increasingly  large  export  trade  in  the  by- 
(roducts  obtained  from  crude  petroleum,  such  as  paraffin 
ax  and  mineral  oils.  These  exports  were  as  follows  in 
1307-8  :— Candles,  5,307,512  lb.,  valued  at  £97,354.  of 
ihich  661.000  lb.,  valued  at  £12,000,  went  to  the  Phil- 
ipines  ;  wax,  74,205  hundredweight,  valued  at  £109,482. 
■  which  £7000  worth  went  to  the  United  States  and 
J400  to  the  Philippines. 

Patent. 

ritone ;      Manufacture   of  .     A.    L.    A.    Pages    and 

R.  P.  T.  Duchemin,  Paris.  U.S.  Pat.  933,107,  Sept.  7, 
f  1909. 

'SE  Eng.  Pat.  8757  of  1906  :    this  .J.,  1906,  634.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

P.iTENTS. 

ihuring  matter  suitable  for  use  as  a  pirjment  or  lake  ; 
\  Manufacture  of  .     j.  Y.  .Johnson.  London.     From 

Badische   Anilin    und    Soda    Fabrik.    Ludwigshafen   on 
[Rhine,    Germanv.     Eng.    Pat.    17.546.    .Tulv    28,    1909. 

Addition  to  Eng.   Pat.   26.714,  Dec.  9,   1908. 
JHEN  4-chloro-6-nitraniline  is  treated  with  formaldehyde, 

somewhat  reddish  yellow  dyestuff  is  pioduced,  which 

(aat  to  light,  lime,  water,  and  alcohol.     It  is  suitable 


lor  use  as  a  pigment  or  lake,  and  possesses  properties 
Ki'uerally  similar  to  those  of  the  dyestuff  descrU^ed  in 
the  principal  patent  (this  .!.,   1909,  210).— T.  F.  B. 

Disazo  dyestuffs.  F.  Runkel  and  M.  Herzberg,  Assignors 
to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germanv.  U.S.  Pats.  932,812  and  932,813,  Aug.  3i, 
1909. 

Claim  is  made,  in  the  first  patent,  for  the  disazo-dyestuff 
obtained  from  diazotised  o-aminophenyl-o-tolyl  ether, 
iliazotised  sulphanihc  acid,  and  I  :  8-aminonaphthol-4- 
^iilphonic  acid,  which  dyes  wool  in  blue-black  shades 
fast  to  washing  and  railhng  ;  and  in  the  second  patent 
fur  the  dyestuff  ])rcpared  from  diazotised  o-amino])henyl 
ether,  diazotised  dichloroanilinc,  and  I  :  8-aminonaphthol- 
:{  :  6-disulphonic  acid,  which  dyes  wool  in  greenish  blue- 
black  shades  fast  to   washing  and   milling. — J.  C.  C. 

ilallocyanine  series;     Production  of  new  dyestuffs  of  the 

.     Farbenfabr.    vorm.    F.    Bayer    und    Co.     First 

I       Addition,   dated   Feb.    23,    1909,    to   Fr.    Pat.   396,564, 

Nov.  20.  1908. 

Ix  the  exam|)le  given  in  the  chief  patent  (this  J.,  1909, 
I  595),  nitrosodiethylaniline  may  be  substituted  for  nitroso- 

rlimethylaniline. — J.  C.  C. 
i  "  . 

Anthracene   series;      Prodnrtion    of  dyestuffs  of  the   . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  400.053, 
Mar.  10.  1909.  Under  Int.  Conv.,  June  4,  June  9, 
and  Aug.  28,  1908. 

Xew  dyestuffs  of  the  anthracene  series  are  obtained  by 
treating  aininoanthraquinones   or  their  derivatives,   ana- 
logues or  homologues  with  agents  capable  of  introducing 
tlie    benzoyl    or    a    suljstituted    benzoyl    group   into    the 
amino-group.     Example  :     A    mixture    of     10    parts    of 
1-aminoanthraquinone,    100    parts    of    nitrobenzene,    and 
20  parts  of  benzoyl  cliloride  is  boiled  for  half  an  hour. 
The     benzoylaminoanthraquinone     produced     crystallises 
on   cooling   and   is   collected    and   dried.     With    alkaline 
i   liyposulphite    (hydrosulphite)    a    vat    is    obtained    from 
j   wliich  cotton  is  dyed  in  yellow  shades.     A  list  of  dye- 
]  stuffs  of  this  class  is  given  in  the  patent  together  with 
'   the   shades   produced   on   cotton,    wool,    and   silk.      The 
dyestuffs  may  also  be  used  in  j)rinting. — J.  C.  C. 

Black  colouring  matter  for  applying  to  textiles  ;    Production 

of   a    .     F.    L.    P.    Bertrand.     Fr.    Pat.    400,743, 

June  20,  1908. 

The  black  colouring  matter  is  obtained  by  heating  a 
mixture  of  sulphuric  acid,  iron  sulphide,  naphthalene, 
aniline,  and  copper  nitrate  to  100°  C.  The  proportions 
of  the  different  constituents  are  varied  from  10  to  25  per 
cent,  according  to  the  intensity  of  the  black  desired.  The 
colouring  matter  can  be  applied  cold. — S.  H.  H. 

Dyestuffs  by  melting  phthalic  acid  with  phenols,  naphthola, 

or   aromatic   bases  ;    Process   for   preparing   .     E. 

Ziegler.  Ger.  Pat.  212,796,  May  20,  1906. 
Phthalic  acid  or  anhydride  is  melted  with  phenols, 
naphthols,  or  aromatic  amines,  and  fatty  or  aromatic 
aldehydes,  ketones,  or  substances  containing  aldehydes 
f>r  ketones  {e.g.,  essential  oils),  or  aromatic  alcohols  or 
nitro-compounds.  The  aldehydes,  etc.,  may  be  added  to 
tlie  mixture  before  or  during  melting,  or  the  product 
may  be  treated  with  them  subsequently.  Examples 
are  given  in  which  I  mol.  of  phthaUo  acid,  2  mols.  of 
resorcinol,  and  1  mol.  of  either  benzaldchyde,  or  nitro- 
benzene, or  benzyl  alcohol  are  heated  together.  The 
shades  of  the  resulting  dyestuffs  arc  said  to  l)c  quite 
distinct  from  those  produced  from  phthalic  acid  and  the 
phenols  or  bases  alone. — T.  F.  B. 

Vat    dyestufj ;     Process   for   preparing   an   orange   . 

Ges.  f.  Chem.   Industrie  in  Basel.     Ger.  Pat.  212,858, 

Jan.  10,  1908. 
By  condensing  acenaphthenone  with  acenaphthenequinone, 
with  or  witliout  the  use  of  condensing  agents,  a  product 
is  obtained,  whicli  is  probably  identical  with  the  biace- 
naphthylidenedione,  formed  in  small  quantities  when 
acenaphthene  is  oxidised  or  acenaphthenequinone  reduced. 
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It  is  reduced  by  alkaline  solutions  of  hydrosulphite,  form- 
ing violet  solutions,  in  which,  when  diluted,  unniordanted 
cotton    is   dyed   orange-yellow    shades. — T.  K.  B. 

Bimic  dye.stuffs ;    Miinii/aclure  of  .     P.   A.   Newton, 

London.  From  Farbcnfabr.  vomi.  F.  Bayer  und  Co., 
Elberfeld,  Germany.  Eng.  Pat.  21.585.  Oct.  12,  1!K)8. 
A<ldition  to  Eng.  Pat.  20.:)()7,  Sept.  28.  1908. 

See  Addition  of  Nov.  23.  1!H)8.  to  Fr.  Pat.  395,793  of  1908 ; 
this  J.,    1909.   595.— T.  F.  R. 

A:o   dytstugs ;     Mnnufaclure   of  .     P.    A.    Newton, 

London.  From  Farhenfabr.  vorm.  F.  Bayer  und  Co., 
Elbcrfild.     (iennanv.     Eng.     Pat.     25,816,     Nov.     30, 

HKIS. 

See  Fr.  Pat.  390,833  of  1908  ;  this  ,1..  1909,  59«.— T.  F.  B. 

Halorjenaled  indigo  ;  Manufacture  of .     ,1.  Y.  Johnson, 

I^iiulon.  From  Badischc  Anilin  und  Soda  Fabrik, 
Liidwigshafen  on  Rhine,  Germany.  Eng.  Pat.  2386, 
Feb.   1,   1909. 

See  Fr.  Pat.  399,285  of  1909  ;  this  J.,  1909,  975.— T.  F.  B. 

p-PhemjUnediaminemilphonic  acid  derivatives  and  monoazo 
dyestufja  derived  therefrom.  Badische  Anilin  und  Soda 
Fabrik.  Fr.  Pat.  398.969,  .Jan.  30,  1909.  Under 
Int.  Conv.,  July  8  and  Dec.  23.  1908. 

See  Eng.  Pat.  25,31 1  of  1908  ;   this  J.,  1909.  469.— T.  F.  B. 

Mono<izo   di/estiiff     cspeciall;/   adapted    for   tntiUnii   lakeK  ; 

Manufacture     of    a    .     A.     G.     Blo.xam.     London. 

From  Act.-Ges.  f.  .\nilinfabr..  Hiriiii.  Eng.  Pat. 
2608,  Feb.  3,  1909. 

See  Fr.  Pat.  399,132  of  1909  ;  this  J.,  1909.  977.— T.  F.  B. 

Vat  dyestuffs,  dyeinrj  like  indiijo  ;    Production  of  halogen- 

iiltd    .      Soe.     pour    I'ludustric    ('hiiniipie    k    Bnle. 

Fourth  Addition,  dated  April  6.  1908.  to  Fr.  Pat.  372,627, 
Dec.  17.  1906. 

See  Eng.  Pat.  8530  of  1908  ;   this  J.,  1909,  198.— T.  F.  B. 

[Azo]    dyestuffs ;     Process    of    making    .     Farbwerke 

vorm.  Meister,  Lucius,  und  Briining.  Fr.  Pat.  400.590, 
Feb.   11,   1909.     Under  Int.   Conv.,  March  28,   1908. 

See  Ger.  Pat.  208,968  of  1908  ;  this  J.,  1909,  517.— T.  F.  B. 

[Azu]   dymtufjs ;     Process   for   making   .      Farbwerke 

vorm.  Meister,  Lucius,  und  Briining.  First  Addition, 
dated  Feb.  11,  1909,  to  Fr.  Pat.  400..590,  Feb.  11.  1909. 
Under  Int.  Conv.,  Aug.  29,   1908. 

See  Ger.  Pat.  208,968  of  1908  ;  tliis  J.,  1909,  517.— T.  F.  B. 

Dyestuffs  of  the  anthracene  aeries  ;    Process  for  preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Fr.  Pat.  401,30ti.  July  17,  1908. 

See  Ger.  Pats.  205.149  and  205..V.1  ;  this  .1..  litOU  134 
and  198.— T.  F.  B. 

Azo  dyistuff  especially  suitable  for  mnking  lakes  ;    Process 

for    preparing   a    red   .     Wiilling,    Dahl,    und    Co. 

Fr.   Pat.  400.691.  .March   11.   1909.     Under  Int.  Conv. 
Feb.  13,  lt)09. 

See  Eng.  Pat.  4859  of  1909;   this  J.,  1909,  975.— T.  F.  B. 


v.-  PREPARING,    BLEACHING.    DYEING, 

PRINTING  AND  FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

Wool  and  cotton  ;      Determination    of  in    mixtures. 

B.    Huszkowski    and    E.    Schmidt.     Chem.-Zeit.,    1909, 
33.  949—950. 

The  chemical  methods  for  the  estimation  of  wool  in 
the  presence  of  cotton  are  based  upon  the  solvent  action 
which  warm  caustic  soda  ccerts  upon  wool.  The  best 
method  is  perhaps  the  official  one  in  use  at  the  Conditioning 


House  at  AAchen,  according  to  which  the  material  is 
treated  with  a  volatile  solvent  to  remove  fatty  mattei 
and  then  with  hydrochloric  aeid  (2  ])er  cent.)  to  remove 
tilling  materials.  It  is  then  well  rinsed  and  dried  at 
110*^  C.  The  wool  is  removed  liy  l)oiling  in  a  2  jier  cent, 
caustic  soda  solution  and  the  residual  cotton  is  rinsetl. 
lightly  soured,  rinsed  again  until  free  from  acid,  and 
dried  at  110°  C.  The  proportion  of  wool  to  cotton  is 
calculated  from  the  dry  weights,  allowance  Ix-ing  made 
for  the  facts  that  cotton  itself  loses  some  3-5  per  cent, 
by  boiling  with  caustic  soda,  and  scourecl  wool  rinsed 
thoroughly  in  water  loses  al>out  1  per  cent.  The  authors 
think  that  such  methods  as  the  above  have  serious  ilraw- 
backs  and  have  sought  to  use  the  nitrogen  content  of 
wool  as  a  basis  for  the  analysis.  The  nitrogen  estimation 
(Kjeldahl)  of  scoured  wool  (loose,  as  yarn,  anil  in  the 
piece)  and  of  woollen  yarn  dyed  in  various  shades  gave 
results  varying  between  13-81  and  14-14.  with  a  mean 
for  all  analyses  of  14-02  iK>r  cent,  of  nitrogen.  .■\iinlyKes 
of  mixed  fibres  were  made  simultaneously  by  this  anil 
the  .\achen  method  and  the  results  are  in  general  in 
close  agreement  :  the  nitrogen  method  in  all  eases  gives 
a  slightly  higher  ]icrcentage  of  wool  than  is  shown  bv 
the  other.— F.  M. 

Wild    silks ;       Hydrolysis   of   certain    .     U.    Suzoki. 

K.   Y'oshimura.  and  R.   Inouye.     J.   Coll.  Agric.   Imp. 
Univ.,  Tokyo,   1909.  1,  59—75. 

Tmk  authors  have  investigated  three  species  of  .lapaii' 
wild  silk.  viz.  :  "  Sakusan  "  (Antherea  Pernyi.  (.'ic 
"  Yamamai  "  [Antherea  Yomamai,  (luir.)  and  "Ku.. 
wata  "  (Caligula  Japonica,  Moort).  The  raw  silks  were 
boiled  for  2  days  with  concentrated  hydrochloric  aciil 
under  a  reflux  condenser  and  the  products  of  hydrolysis 
{amino-aeids  anil  liases)  were  investigate<l.  Onlinarv 
Bomhyx  silk  was  treated  in  a  similar  manner  for  com- 
parison. The  principal  results  are  summarised  in  the 
table  below : — 


Species  of  silk. 


Moisture,  per  cent 

Dry  substance,  per  cent.  . . 


"  Bom- 1 "  Salm- 
byx  "  I    san  '* 
(raw  (raw 

silk).         Bilk). 


12-90 
87-10 


IS-IS 
86-8« 


"  Tama-|  "  Knn- 
iiiai  "       wata  " 
(raw         (raw 
sUk)-    I    •Ilk).    1 


11-29 

88-71 


11-71 

8S-!< 


100  parts  of  dry  substance 

yielded  : 

Asli 

0-63 

2-92 

4-73 

3-84 

.Sohitile   in    boiling   hydro- 

cliloric  acid 

99-14 

92-21 

97-07 

88-34 

Insoluble  in  boiling  hydro- 

chloric acid 

0-86 

7-79 

2-93 

11-M 

Total  nitrOKen    

18-98 

18-87 

17-73 

16-7S 

Nitrogen  soluble  in  hydro- 

chloric acid 

18-86 

l«-39 

17-26 

I»-T7 

Ditto     insoluble  in  hydro- 

chloric acid 

0-12 

2-48 

0-47 

046 

100   parts  of  the  total 

nitrogfn  showed  ; 

NitroKen  soluble  in  boiling 

hydrochloric  acid 

99-34 

8«-87 

97-34 

»4-i« 

Ammonia  nitroiien    

4-57 

2-52 

3-85 

4-08 

Nitrogen    precipitated    by 

phosphotungstic  acid  . . . 

1-78 

13-11 

19-44 

1144 

—J.  F.  B. 


Patents. 


Cellulose  compounds  in  definite  sha/Ks  [threads,  films,  etc]; 

Manufacture  of .     L.  Lederer,  .Sul/.barh.  Cermuy.  , 

Eng.    Pat.    11.62.'),   May   17.    1909.     Under   Int.  ConT.. 
July  3,  1908. 

Artificial  threads  spun  from  solutions  of  cellulose  and 
nitro-  or  aeetyl-eellulose  differ  in  their  behaviour  towards 
water  and  dyestuffs.  Cellulose  threads  are  n-adily  dy«d. 
but  lose  in  tensile  strength  by  the  absorption  of  water. 
Tile  cellulose  esters  on  the  other  hand  arc  not  affected 
by  water  but  do  not  easilj-  take  uj)  dyestuffs.  The 
advantages  of  the  products  may  be  combined  by  \ko- 
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clucing  a  mixed  thread  of  nitro-  and  acetyl-cellulo.'se  and 
thon  denitrating.  the  resulting  thread  being  easily  dyed 
and  posses?;ing  good  .strength  even  in  the  moist  condition. 
iXhe  solution  for  spinning  is  prepared  by  dissolving  6  parts 
of  tri nitrocellulose  and  2  parts  of  triacetylcellulose  in 
27  parts  of  acetone  and  16  parts  of  acetylene  tetrachloride. 
Tlic  solution  is  homogeneous,  even  though  acetyleellulose 
is  not  dissolved  by  acetone  alone  and  nitrocellulose  is 
linsoluble  in  acetylene  tetrachloride.  Filaments  are  pro- 
'duced  from  the  mixed  solution  by  precipitation  with 
alcohol.  Films  may  be  made  in  a  similar  manner,  and 
these,  by  denitration  do  not  change  their  external  appear- 
;ance  ;  they  take  up  dycstuffs  easily,  are  quite  transparent, 
and  on  account  of  their  low  degree  of  inflammability 
may  with  advantage  replace  celluloid  films  in  photography 
and  similar  industries, — F.  M. 

Artificial  silk  ;  Coaz/idal ion  of  fibres  of .     Pinel  Freres. 

Fr.   Pat.  400,.=>77,  June   11,   1908. 

JThe  coagulating  liquid  described,  is  particularly  applicable 
for  the  coagulation  of  fibres  of  "  viscose  "  or  ether  alkaline 
solutions  of  cellulose.  The  solutions  previously  used 
f(ir  the  purpose  were  either  neutral  or  acid  solutions 
;of  mineral  salts  ;  they  had  the  disadvantage,  that  the 
lialts  were  apt  to  crystallise  out.  According  to  the  present 
[patent,  an  acid  solution  containing  an  organic  substance, 
;!.y.,  glucose,  which  does  not  crystallise  readily,  is  used. 
The  following  bath  is  recommended  :  30  grms.  of  glucose, 
ir>  grms.  of  sulphuric  acid  of  66°  B.,  and  55  grms.  of  water. 

— S.  H.  H. 

Fibrous  materials  ;     Manufacture  of  .     J.   T.   Wood, 

.\ssignor  to  .J.  W.  Wilson,  Philadelphia,  Pa.     U.S.  Pat. 
!)3 1,979,  Aug.  24,  1909. 

jThe  fibrous  material  is  treated  in  a  hot  bath  of  zinc 
.chloride,  or  zinc  chloride  and  oil.  The  mass,  after  removal 
rcim  the  bath,  is  allowed  to  cool  and  set,  and  after  heating 
]i  a  chamber  to  remove  absorbed  moisture,  is  washed 
vith  water  until  free  from  zinc  chloride. — F.  M. 

'Rubrics ;       Treatmenl    of    .     0.     Heimann,    Erfurt, 

Germany.     Eng.  Pat.  2313,  Jan.  30,   19U9. 

f\HE  fabric  is  led  slowly  over  and  under  a  series  of  rollers 
rranged  in  the  top  and  bottom  of  a  large  chamber  con- 
aining  a  very  moist  atmosj^here.  In  order  to  prevent 
,Qoisture  from  condensing  and  falling  on  to  the  material, 
,he  ceiling  of  the  chamber  is  heated.  By  the  time  the 
abric  has  travelled  through  the  chamber,  the  fibres  have 
legained  their  original  elasticity  (lost  during  the  process 
f  manufacture)  and  the  material  has  become  suitable 
or  sewing. — P.  F.  C. 

'ill: ;    Degumjning,  bleaching  and  dyeing  of .     Schmid 

Freres.     Third  Addition,  dated  March  30,  1908,  to  Fr. 
Pat.  345,173,  July  27,  1904  (this  J..  1905,  24  ;   1906,  475). 

'he  machine  consists  of  a  vat  containing  a  small  quantity 
f  the  liquor  with  which  the  silk  is  to  be  treated.  Steam 
(■ipes  placed  at  the  bottom  of  the  vat  cause  the  liquor 
lo  froth  up,  thus  filling  the  upper  part  of  the  vat  with 
oth.  The  sides  of  the  vat  are  made  to  admit  four 
parate  endless  sheets,  which  pass  through  the  vat  out 
I  the  opposite  side  and  round  again.  Where  the  sheets 
•Qter  and  leave  the  vat,  there  is  an  inclined  covering  to 
•itain  the  froth.  The  silk  is  placed  on  the  cloths  and 
ept  in  position  while  in  the  vat  by  passing  between 
orizontal    boards.     In    a    modified    form    of    apparatus, 

0  outside  coverings  are  used  to  retain  the  froth,  the 
loth  being  led    directly    into    the    vat.     It    first    enters 

small  outer  compartment,  which  contains  steam 
ipes  and  thus  serves  to  produce  an  abundance  of  froth 
i  the  cloth  enters  the  vat.  In  a  third  modification,  the 
oth  is  made  to  enter  the  vat  from  above,  being  slightly 
iclined  downwards  over  a  large  distance,  to  pass  through 
!(■  froth  and  then  out  again  at  a  slight  upward  inchnation. 

1  this  machine,  the  silk  is  treated  continuously,  being 
weived  on  the  cloth  at  one  side  and  discharged  at  the 
ther  side.— S.  H.  H. 


Catechin  and  catechu-tannio  acid  ;     Process  for  preparing 

a  condensation  product  of [for  silk  weightinrj,  A-c."]. 

Fabr.  de  Couleurs  d'Anihne  et  Extraits  ci-dev.  J.  R. 
Geigy.     Fr.  Pat.  401,108,  July  7,  1908. 

P>v  heating  catechin  with  catechu-tannic  aeid,  either  in 
their  natural  form  (as  Gambler  extract)  or  in  the  same 
proportions  as  they  occur  in  Gambier  (64  :  163),  for 
several  hours  at  100°  C.  or  higher  temperatures,  brownish 
red  Hquid  or  solid  condensation  products  are  produced, 
which  possess  great  affinity  for  silk  weighted  with  tin  : 
for  example,  pure  Gambier,  after  heating  for  two  hours 
at  110" — 115°  C,  produced  an  increase  of  weight  of  95  per 
cent.,  compared  with  14  per  cent,  with  pure  Gambier 
unheated,  both  being  from  solutions  of  7°  B.  The  products 
may  also  be  used  in  tanning. — T.  F.  B. 

Preparing,    dyeing,    or    otherwise    treating    with    liquids, 

wool,  yarn,  or  other  fibrous  material  ;  Apparatus  for . 

J.  Rhodes,  Bradford.     Eng.  Pat.  17,083,  Aug.  14,  1908. 

An  inner  vessel,  which  is  divided  into  several  compart- 
ments, fits  into  an  outer  one,  so  that  there  is  a  space  left 
between  the  two.  The  material  to  be  treated,  is  placed 
in  the  compartments  of  the  inner  vessel  and  the  necessary 
liquors  are  sprayed  over  it  from  sj.rinklers  placed  above. 
The  flow  of  the  liquor  to  any  portion  of  the  material  may 
be  regulated  by  sliding  doors  placed  beneath  the  sprinklers, 
and  by  baffle-plates  (which  may  be  set  at  any  desired 
angle)  arranged  in  the  space  between  the  two  vessels. 

— F.  M. 

]'ats  for  di/eing  and  like  purposes.     J.   Dean,   Bradford. 
■  Eng.   Pat.   6486,   Mar.    18,   1909. 

Ix  vats  in  which  the  material  is  dyed  in  rope  form  and 
which  are  heated  by  means  of  steam  pipes,  the  latter  have 
usually  to  be  "  guarded  "  to  prevent  the  goods  being 
damaged  by  contact  therewith.  This  causes  a  loss  of 
space  and  irregularities  in  the  circulation  of  the  dye- 
liquor.  In  the  improved  vat  the  steam  is  blown  into  a 
channel  or  trough,  formed  by  a  partition  wliich  is  carried 
up  into  the  vat  at  a  short  distance  from  the  outer  wall. 
The  hot  liciuors  are  discharged  from  this  over  the  goods, 
and  flow  through  a  perforated  grating  which  is  placed  over 
the  recess  in  the  base  of  the  vat,  in  which  the  steam 
injector  is  placed. — F.  M. 

Dyeing  fabrics  in  the  open  width  ;    Apparatus  for  . 

A.  Duverger  and  A.  Henrion.  First  Addition,  dated 
March  10,  1909,  to  Fr.  Pat.  392,693,  July  25,  1908 
(this  J.,  1909.  19). 

Open  pipes  are  placed  in  the  dye-bath,  one  near  the 
wall  at  one  side  of  the  bath  and  the  other  in  the  middle 
between  the  partitions  contained  in  the  bath.  These  pipes 
contain  steam  injectors  which  are  placed  at  the  bottom  of 
the  dye-bath  and  force  the  dye-liquor  up  the  pipes  and 
against  bafile-plates  at  the  upper  extremities. — S.  H.  H. 

Dyeing  of  variegated  shades  on  wool.     E.   P.   J.   Roussel. 

Fr.  Pat.  400,588,  Feb.  10.  1909. 
Wool  after  bleaching  has  a  different  aflinity  for  dycstuffs 
than  it  has  in  the  raw  state  ;  the  unbleached  wool  is  dyed 
a  heavier  shade  not  so  pure  as  that  of  the  bleached  variety. 
By  mixing  the  unbleached  and  bleached  wool  in  varying 
]iroportions  throughout  a  fabric  and  dyeing  the  product, 
gradations  of  colour  can  be  obtained,  the  shades  varying  as 
desired  from  a  heavy  to  a  bright  shade  of  the  same  colour. 

— S.  H.  H. 

Calico  printing.  Calico  Printers'  Association,  Ltd.,  and 
F.  Davis,  Manchester.  Eng.  Pats.  17,713,  Aug.  24, 
1908,  and  2437,  Feb.  2,  1909. 
The  patents  relate  to  certain  novel  effects  ii.  indigo 
printing.  The  material  may  or  may  not  be  previously 
prepared  with  glucose,  but  is  printed  with  a  resist  contain- 
ing sulphur  and  a  dyestuff  of  the  suli)hide.  thioindigo, 
or  indanthrene  class.  A  suitable  indigo  printing  colour 
(containing  alkali)  is  then  applied  and  the  cloth  is  aged, 
steamed,  washed,  and  otherwise  treated  in  the  usual 
way.  The  presence  of  sulphur  prevents  the  fixation  of  the 
indigo  upon  the  parts  printed  with  the  resist,  but  under 
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the  influence  of  the  sulphur  and  alkali,  the  dyestufif  in  the 
resist  is  reduced  and  6xed.  The  most  suitable  resist 
colours  are  obtained  with  the  sulphide  dyestuffs.  but 
Thioindigo  Red,  liidanthrcne  Yellow  G,  (and  R),  liidan- 
threne  Brown,  Algole  Dark  fJreen  B.  and  Ciba  Violet  may 
be  used.  For  "cover"  colours  almost  all  of  the  vat 
dyestuffs  are  suitable. — F.  M. 

Colour  effecU  on  textile  fabrics  ;  Process  jor  producing . 

Farbw.  vorm.  Meistcr.  Lucius  und  Briining,  Hoechst 
a/M.,  Germanv.  Eng.  Pat.  6870,  Mar.  22,  1909. 
Under  Int.  Conr.,  Mar.  27,  1908. 

V.\RIEGATED,  marbled  or  veined  effects  in  two  or  more 
colours  have  recently  been  produced  upon  paper  whilst 
this  is  still  in  the  web,  and  paper  showing  relief  colour 
effects  (resembling  natural  piitterns  or  regularly  arranged 
figures)  has  also  been  produced.  Hitherto,  similar  ellccts 
have  not  been  produced  upon  textiles,  but  it  is  now  found 
that  the  effect  |)roduced  by  suitable  means  (spraying  of 
dyestuff  solutions,  resists,  discharges,  dye-compoiu-nts, 
etc.)  upon  the  paper  web,  may  be  transferred  to  fabrics 
composed  of  silk,  wool,  cotton,  jute,  or  other  fibre  by 
bringing  the  fabric  into  intimate  contact  with  the  paper 
whilst  this  is  still  in  the  wet  or  moist  condition.  In 
many  cases  it  is  sufficient  to  pass  the  combination  between 
pressing  rollers,  or  place,  in  layers,  in  a  hydraulic 
press  for  the  necessary  length  of  time.  The  transference 
and  fixation  of  the  colour  may  be  assisted  by  moistening 
or  damping,  or  by  the.  use  of  heat  and  steam,  etc. — V.  M. 

Seducing    agents    [for    use    in    printing] ;     Production    of 

new   .     A.    Ashworth,    Bury.     Eng.    Pat.    19,528, 

Sept.  17,  1908. 

New  and  relatively  stable  reducing  agents  are  manu- 
factured, in  i)aste  form,  by  mixing  zinc  dust  with  a  concen- 
trated solution  of  British  gum,  dextrin,  molasses,  gum 
tragacanth,  gum  arable,  gvim  sengal.  or  sugar,  with  or 
without  the  addition  of  calcium  cliioride  or  zinc  chloride, 
and  treating  the  mixture  with  sulphur  dioxide  at  a  suitable 
temperature.  For  example,  into  a  well-stirred  mixture 
of  20  lb.  of  zinc  dust,  15  of  molasses  (or  sugar),  2  of  water, 
and  20  of  a  solution  containing  45  per  cent,  of  calcium 
chloride  (or  zinc  chloride),  27  lb.  of  sulphur  dioxide  are 
introduced,  until  the  zinc  dust  has  disappeared,  the  tenii>cr- 
ature  being  maintained  at  40" — 50°  C.  ;  or,  the  mixture 
to  be  treated  with  the  gas  may  consist  of  20  lb.  nf  zinc 
dust  and  30  of  dextrin  solution,  made  by  dissolving  I.")  lb. 
of  dry  dextrin  in  15  lb.  of  water,  or  15  lb.  of  45  per  cent. 
calcium  chloride  solution.  For  discharging  developed 
dyes,  90  parts  of  British  gum,  145  of  water,  and  10  of 
brown  glj'ceriit  are  boiled  together,  and  55  parts  of  sodium 
chloride  solution  (60°  Tw.)  are  added,  the  temperature 
being  thereby  reduced  to  about  130°  F.  ;  then  170  parts 
of  the  reducing  agent  and  20  of  sodium  bisulphite  solution 
(60°  Tw. )  are  added,  and  the  whole  straiiu'd  whilst  warm  ; 
after  printing,  the  fabric  is  passed  through  the  ager  for 
several  miiuites,  at  about  213°  F.  The  new  ])roducts  have 
the  advantage  of  reducing  indigo  and  other  dyestuffs  at 
the  ordinary  temperature,  and  it  is  not  necessary  to  perform 
either  the  steaming  or  the  ageing  immediately  after  the 
printing,  or  the  clearing  imnicdiatelj-  after  the  steaming. 

— F.  Sods. 

Lustrous   surface   on   animal  and   vegetable   fibres;     Pro- 
duction of  a .     R.  Robitschek  and  I.  de  Lauverzac. 

Fr.  Pat.  400,575,  June  11,  1908. 

The  fibre  is  first  immersed  in  a  bath  containing  100  grms. 
of  gelatin,  25  grms.  of  glycerin  and  600  grms.  of  water  : 
this  bath  renders  the  fibre  capable  of  taking  up  the  s>ibse- 
quent  coating.  The  treated  fibre  is  then  immersed  in  a 
bath  containing  collodion,  a  solution  of  nitron  Ihilnsi'  in 
ether  or  alcohol,  or  a  cuprammonium  solution  of  eilUilose. 
In  order  to  increase  the  adherence  of  the  film  of  collodion, 
etc.,  to  the  fibre,  the  whole  is  drawn  through  an  orifice 
into  a  vessel  which  is  used  for  drying  the  film  and  to  bring 
it  in  contact  with  liquids  which  coagulate  it.  The  supple- 
ness of  the  fibre  can  be  further  increased  by  treating  it  with 
glycerin,  oil,  etc.  The  product  is  said  to  appear  like  a 
simple  fibre,  to  bo  very  brilUant  and  pliable,  and  to  take 
up  dyestuffs  readily.     The  process  is  applicable  to  separate 


fibres  or  to  yam,  and  is  particularly  suitable  for  silk  as  it  is 
said  to  render  the  latter  more  brilliant  than  in  its  natural 
state.— S.  H.  H. 

"  Black-red  style  "  ;    Process  of  making  the  .     Farb- 

werke  vorm.  Meister,  Lucius  und  Briining.      Fr.  Pat 
400.698,  Juno  17,  1908. 

See  Eng.  Pat.  12,811  of  1908  ;  this  J.,  1909,  472.— T.  F.  B. 

Anhydrous  hydrosulphites.     Fr.    Pat.   400,174.     See  VU. 

titrating   oils.     Fr.    Pat.    398,748.     See    XII. 

Tanning  hides  and  skins,  and  nwrdaniing  fibrous  maleriaU 
Eng.  Pat.   17,957.     See  XIV. 

Purifying  trade   elJlmnl   [from   wool   washing,   etc.]     En^ 
Pat.   17,644.      See    XVIUB. 


VII.— ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Sulphuric  acid  had  chamber  cou.^t ruction.     F.  J.  Falding 
Eng.    and    .Min.   J.,    1909.   88,   441 — 144. 

In  the  author's  opinion  previous  attempts  which 
have  been  made  to  reduce  the  chamber  space  in  the 
manufacture  of  sulphuric  acid  have  been  only  partiatly 
successful,  on  account  of  the  suction  exerted  on  the 
gases  owing  to  the  '"  Hue  "  shape  of  the  chambers,  tending 
to  draw  the  gases  forward  before  sufficient  time  hu 
elapsed  for  quantitative  reaction  in  the  first  portion  of 
the  sjstcm,  where  the  conditions  are  best.  It  is  claimed 
that  a  quantitative  reaction  can  be  obtained  in  one 
chamber  by  the  author's  process.  The  chamber  is  built 
of  considerable  height  in  ])roportioQ  to  its  width,  aad 
the  path  of  the  gases  is  normally  downwards,  but  owing 
to  convection  currents,  the  reacting  gases  tend  to  accumu- 
late at  the  top  of  the  chamber  so  long  as  the  stroo^y 
exothermic  reaction  goes  on.  whilst  the  cooler  noo- 
reacting  gases  travel  do«T>wards,  probal)ly  near  the 
sides  of  the  cliamber.  With  a  chamber  constructed 
in  correct  proportions,  it  is  claimed  that  the  exit 
gases  are  free  from  sulphur  dioxide,  and  only  need 
cooling  and  drying  before  passing  direct  to  the  Gay- 
Lussac  tower.  Besides  the  saving  in  ground  sjMoe 
effected  by  such  chambers,  much  less  lead  is  required; 
for  a  chamber  or  cjiambers  of  a])proximately  175,000  eV. 
ft.  eaiiacity,  60-5  short  tons  of  lead  arc  required  for  th* 
author's  system,  110  tons  for  Meyer's  tangential  chamben, 
and  112  tons  for  horizontal  chambers.  With  a  plant 
erected  at  Pittsburg,  and  for  whicli  the  burners  bad  to 
be  forced,  as  their  normal  capacity  was  insufficient,  th» 
following  results  are  said  to  have  been  obtained  with 
a  chamber  of  175,000  cb.  ft.  capacity: — 


Sulphur  burnt  in  24  hnuT«. 


II. 


25,800  lb. 


Yield  of  acid  of  60°  I!,  in  24  hours  '  49  »iiort  tons  '43-5  short 


2S,200  lb. 


Sulptiur  dioxide  in  burner  Koses 
Nitrogen  trioxide  in  nitrous  vitriol 
Sodium  nitrate  (96  per  cent.)  used 
Ditf.  of  temp,  at  top  and  bottom  of 

ctiamber    

Tomp.  of  gas  entering  Gay-Lussac 

tower 


7-9  per  cent. 
2-2  per  cent. 
(20  lb. 

7'F. 

114°  F. 


f-l  prrMat 

2-19  peroral. 

720  lb, 

8-3*F. 

lirF. 


—AS. 

Qlover  tower  ;  .Acid-forming  capacity  of  the  ,  a»d  At 

power  required  in  .sulphuric  acid  manufacture.  T.  I 
Meyer.  Z.  angew.  Cliem.,  1909,  22,  1,S4I  — 1844. 
R  vsiHio  has  lately  suggested  (this  J.,  1909,  70())  a  method 
oi  arriving  at  the  acid-production  of  the  (ilover  tower, 
and  as  a  result  of  his  investigations  has  made  suggestioo* 
tor  the  im|)rovement  of  the  chamber  jiroccsn.  The 
author  points  out  that  it  has  always  been  |x)ssible  to 
determine  approximately  tho  yield  in  the  Glover  tower, 
either  by  determining  the  sulphur  dioxide  and  tnoxide 
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in  the  gases  entering  the   tower  and  leaving  it,   or  by 

measuring  the  total  yield  of  acid  and  the  yield  of  each 

individual  chamber  over  a  given  interval  of  time.     Tht; 

latter  method,   of   course,   includes  in   the   make   of   tlic 

Glover   tower,  any    acid    which    entered    it    as    trio.xidc. 

Measurements  made  in  this  way,  by  the  author,  of  two 

very   different    installations   gave    respectively    10-8   and 

7-3  per  cent,  of  the  total  make  as  the  Glover  tower's  share, 

whilst  the  volume  of  the  tower  was  in  the  first  case  30 

and  in  the  other  3-8  per  cent,  of  the  volume  of  the  chambers. 

Whilst    these    figures    show    a    rather    less    acid-making 

capacity    than    Quincke    found    when    using    Raschig's 

!   method,  they  are  still  sufficient  to  suggest  the  desirability 

'    of  assimilating  further   the   conditions  in   the   chambers 

to  those  in   the  Glover  tower.     The  most  important  of 

.    these  conditions  is  the  removal   by  the   sprinkling  acid 

i   of  the  superfluous  heat  of  reaction,  and  thus  the  niain- 

:   tenance  in  the  tower  of  th?  most  favourable  temperature. 

The  author  has  done  something  by  his  system  of  cooling 

tubes  (this  .J.,   1900,  823)  to  approach  this  condition  in 

:   the  chambers  ;    but  the  ideal  way  of  achieving  it  would 

be  to  use  the  acid  formed  in  each  chamber,  starting  next 

the  Gay-Lussac  tower,  as  a  spray  in  the  chamber  in  front 

of  it.     The  practical  difficulty  in  the  way  of  this  is  the 

I  enormous   cost   of    pumping   the   acid.     He    quotes    the 

',  following  figures,  showing  the  cost  for  power  in  an  existing 

svstem  of  chambers  : — ■ 


Per  100 

kilns  of 

Per 

acid  of  .50° 

Kilo- 

cent. 

Cost, 

Baum^. 

Purpose  of  power. 

watt 
hours. 

of 
total. 

shillings. 

Kilo- 

Cost, 

watt 

pence. 

hours. 

LiftinB  pyrites  and  residues 

38 

0-7 

2-61 

0-01 

0-008 

Workini!  uii'i-lianical  burner 

478 

8-9 

32-80 

0-10 

0-082 

Drivint:  "  l-'ritlijof  '*  fan  . . 

434 

8-1 

29-80 

0-09 

0-074 

Feednit!  wiit.T-spray    

123 

2-3 

8-44 

0-03 

0-025 

Ton! in i:- water  distribution 

484 

90 

33-20 

0-10 

0-082 

Air-compression  for  lifting 

and  transporting  acid  . . 

3819 

71-0 

262-08 

0-81 

0-667 

5376 

100-0 

368-93 

1-14 

0-938 

An   examination   of   the    work   actually   done   in   raising 

the  acid  shows  that  there  is  an  enormous  waste  of  power 

I  here,  and  it  is  possible  that  improvements  in  efficiencv 

Imay  considerably  reduce  the  very  high  percentage  of  the 
total  power-cost  now  demanded  by  the  handling  of  the 
acid  ;  but  it  is  clear  that  either  in  the  method  of  working 
j  above  suggested,  or  in  the  method  suggested  by  Raschig, 
I  where  from  fourteen  to  twenty-one  times  the  whole 
'  production  of  acid  has  to  be  Ufted,  the  increased  cost 
'  will  be  very  great,  and  will  need  to  balance  it  very 
greatly  increased  jneld  or  very  great  economies  in  other 
!  directions.  In  the  direction  indicated,  however,  the 
improvements  of  the  future  are  to  be  looked  for. — J.  T.  D. 

Potassium  iodide  ;    The  presence  of  iodate  in  commercial 

.     .4   fallacy.     L.    \V.   Andrews.     J.   Araer.   C'hcm. 

Soc.,  1909,  31,  103.5—1039. 
The    general    belief    that    commercial    potassium    iodide 
irequcntly  contains  iodate  is  erroneous  and  is  not  sup- 
ported   by    the   results   of   the   author's   examination    of 
numerous  samples  of  this  substance.     In  no  case  was  the 
presence  of  iodate  detected.     The  production  of  a  blue 
•colour  when  a  solution  of  an  iodide  is  mixed  with  starcli 
paste  and  acidified  with  hydrochloric  acid  is  by  no  means 
,  a  definite   proof   that   iodate   is   present.     Most   samples 
I  of  iodide  contain  minute  traces  of  iron  and  ctiprous  iodide 
'  which,   in   the   presence  of  atmospheric   oxygen,   lead   to 
\  the  liberation  of  free  iodine  and  the  production  of   the 
blue    coloration.     The    test    should    be    earned    out    as 
follows  : — About  ,50  c.c.  of  a  10  per  cent,  solution  of  tlic 
iodide  to  be  tested,  are  placed  in  a  flask  provided  with 
a  delivery  tube,  the  outer  end  of  which  dips  beneath  tin- 
surface  of  a  solution  containing  1  grm.  of  potassium  hydrogiMi 
tartrate  and  a  little  starch  paste.     The  iodide  solution 
i-i  boiled  and  the  steam  allowed  to  pass  through  the  tartrate 


solution  until  all  air  has  been  expelled  from  both  solutions. 
The  flame  is  now  removed  from  beneath  the  flask,  and  a 
tap  or  pinch-cock  on  the  delivery  tube  is  closed  ;  when  the 
iodide  solution  has  cooled  somewhat,  the  pinch-cock  is 
againropened,  and  a  portion  of  the  still  boiling  tartrate 
solution  is  allowed  to  run  into  the  flask.  A  blue  colora- 
tion indicates  the  presence  of  iodate,  iron  oxide  and  cuprous 
iodide  not  j-ielding  a  reaction  under  these  conditions. 
The  test  will  detect  the  presence  of  20  parts  of  iodate  per 
million  parts  of  iodide. — W.  P.  S. 

Cuprous  iodide  ;  Solubility  of .     M.  Kohn.     Z.  anorg. 

Chem.,  1909,  63,  337—339. 
CtTPROtJS  iodide  is  stated  in  text-books  to  be  insoluble 
in  a  cold  solution  of  potassium  bromide.  This  is  incorrect. 
Potassium  bromide  solution  of  2N  strength  dissolves  at 
19-.5°  C  1-47  grms.  per  htre,  at  24°  0.,  1-56  grms.  per 
litre.  The  corresponding  figures  for  3iV-solution  are 
3-41  and  3-59,  whilst  4iV-sorution  at  22°  C.  dissolves 
7-04  grms.  per  litre.  These  solutions  slowly  change, 
becoming  greenish,  yellow,  and  ultimately  brown,  w-hilst 
free  iodine  can  be  detected  in  the  solutions. — J.  T.  D. 

Patents. 

Sulphurous  acid  ;  Recovery  of from  solutions.     Comp. 

Ind.  des  Alcools  de  I'Ardeche,  Paris.  Eng.  Pat.  9145, 
April  17,  1909.  Under  Int.  Conv.,  June  18,  1908. 
Fob  the  rapid  recovery  of  sulphurous  acid  from  solutions 
containing  it,  such  as  those  obtained  by  absorbing  the 
gases  given  oS  during  the  roasting  of  sulphur  or  pyrites, 
these  solutions  are  submitted  to  a  violent  mechanical 
action,  for  instance,  by  projection,  in  the  form  of  a  jet, 
against  the  vertical  wall  of  a  case,  provided  at  its  lower 
part  with  an  opening  for  the  escape  of  the  separated 
water,  and  at  the  upper  part  with  an  orifice,  through 
which  the  Uberated  sulphur  dioxide  gas  is  collected. 
The  operation  is  repeated  until  all  the  acid  is  recovered. 
By  slightly  heating  the  solution  beforehand,  the  liberation 
of  the  sulphur  dioxide  may  be  facilitated.— F.  Sons. 

Sulphur  dioxide;    Process  of  purifying  gases  containing 

H.    Hegeler,    Danville,    and    N.    L.    Heinz,    La 

Salle',  lU.  U.S.  Pat.  931,8(38,  Aug.  24,  1909. 
The  process  consists  in  mixing  hot  sulphurous  gases  from 
a  burner  with  sufficient  cooled  burner  gases  (of  about 
equal  sulphur  dioxide  content)  to  reduce  the  temperature 
below  the  boiling  point  of  water,  subjecting  the  mixture 
to  the  action  of  water  triclding  through  a  filled  purifying 
tower,  and  drying  and  filtering  the  gases. — F.  SoD>-. 

Sulphitometer,    or    tube    for    measuring    [liquid]    sulphur 
dioxide.     P.      V.     Pacottet.     Third     Addition,     dated 
Jan     25,    1909,   to    Fr.    Pat.    3(55,224,    April    13,    1900 
(this  J.,  1906,  928  ;    1907,  48,  255). 
For  the  simplification  of  the  apparatus,  the  cock  con- 
trolling the  entry  of  the  Uquid  sulphur  dioxide  is  omitted. 
Also,   since  ebonite  is  attacked   by   sulphur  dioxide,   its 
use  is  abandoned,  and   a   hard  wood   impregnated   with 
paraffin  takes  its  place  ;    boxwood,  dogwood,  quebracho, 
and  algarroba  are  instanced  as  being  suitable.— F.  Sods. 

Sulphur   trioxide,    or   a   mixture   of   sulphur  dioxide   and 
oxygen,  and  anhydrous  bases;     Direct  manufacture  of 

from    metallic    sulphates.     M.    Prud'homme.     ii. 

Pat.  400,030,  May  16,  1908. 
Natural  or  artificial  sulphates  are  heated  in  an  electric 
furnace,  with  the  formation  of  anhydrous  bases,  arid 
either  sulphur  trioxide  or  a  mixture  of  sulphur  dioxide 
and  oxygen,  which  may  be  used  for  sulphuric  acid  manu- 
facture by  the  contact  process  or  otherwise  If  silica, 
alumina,  or  ferric  oxide  be  added  to  the  sulphates,  the 
decomposition  of  the  latter  is  more  complete.— J.  K- 

mtric  acid  ;    Manufacture  of Chem    Werke  vorra. 

H.  Byk.     Fr.  Pat.  400,305,  Feb.  27,  1909.     Under  Int. 

Conv.,  Sept.  7,  1908. 
Calcium  nitrate,  in  the  soUd  form  or  dissolved  in  the 
least    possible    quantity    of    nitric    acid,    is    treated    with 
sulphuric  acid,  and  the  calcium  sulphate,  which  is  deposited. 
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is  filtered  off  and  washed  with  dilute  nitric  acid,  the  washings 
being  kept  .separate  and  u.sed  for  dissolving  the  cnkium 
nitrate  in  siih.seqiient  operations.  The  concentrations 
of  the  8uli)luiric  and  nitric  acids  lused  are  so  regulated 
as  finally  to  yield  a  product  containing  as  nearly  as 
possible  59  per  cent,  of  nitric  acid. — O.  K. 

Sodium  bicarbonate  ;  Manufacture  of .     D.  Peniakoff. 

Fr.   Pat.   400,241,   Feb.   24.    1009.     Under.    Int.   Conv., 
Dec.   28.    1908. 

Carbon  dioxide  is  passed  into  n  strong  solution  of  soilium 
carbonate  in  the  presence  of  a  small  (juantity  of  ammonia 
or  ammonium  carbonate.  The  latter  acts  catalytiiidly, 
combining  with  the  carbon  dioxide  to  form  amnu>ulum 
bicarbonate,  which  i)reeipitates  sodium  bicarbonate  and 
regenerates  ammonium  carbonate.  The  latter  thus 
serves  as  carbon  dioxide  carrier  and  greatly  accelerates 
the  formation  of  .sodium  bicarbonate. — O.  R. 

Potassiiim-magnrsiiim  carbonate  ;     Process  for  the  decom- 
position of  for  the  recovery  of  potassium  carbonate. 

Salzbergwerke  Xeu-Stassfurt.     Ger.  Pat.  211,798,  Sept. 
13.   1908. 

The  solution  containing  the  potassium-magnesium  car- 
bonate is  treated  at  atmospheric  pressure,  or  under 
increased  pressure,  with  the  calculated  quantity  of 
potassium  hydro.xidc  solution  to  jjroducc  normal  jjotas- 
sium    carbonate    and    hydrated    magnesium    carbonate : 

2(KHC03,MgC03.4H.,0).f2K()H 

=  2K,C63-f  2(MgC03,3HoO)-f  4H,0. 

—A.  S. 

Lime  ;      Apparatus  for  hydrating  .     C.    C.    Kritzer, 

Chicago,  HI.  U.S.  Pat.  932,789,  Aug.  31,  1909. 
Sever.\i,  closed  hydrating  cylinders  are  so  arranged, 
that  the  linu>  is  made  to  travel  through  them  successively, 
in  opposite  directions  in  alternate  cylinders,  by  means  of 
a  Stirling  device.  Water  is  introduced  near  the  end 
where  the  lime  enters  the  uppermost  cylinder,  and  nuaris 
are  provided  for  condensing  the  steam  developed  by  the 
slaking,  so  as  to  produce  a  partial  vacvnim  and  maintain 
a  draught  of  air  towards  the  vapour  outlet,  in  a  direction 
opposite  to  that  of  the  moving  Umc. — F.  Sous. 

[Ammonium  nitrate]  Crystals;     Apparatus  for  the  manu- 
facture of  .     R.   knowles  and  P.  Malone,  Widnes. 

Eng.  Pat.   19,960,  Sept.  23,  1908. 


of  the  vessel.  A,.  Any  steam  not  condensed  in  this 
vessel  passes  on  to  the  jacket  of  the  vessel,  .^j,  aloiiL- 
with  the  steam  separated  in  the  vessel.  B5,  and  so  on  t. 
the  vessel.  A,,  from  which  any  uncondensed  steam  passe- 
into  the  jacket  of  the  vessel,  I. — \V.  H.  C. 

"Sodium  sulphite"  and  ammonium  chloride  ;   I'reparalioi 

of    .     Dr.    Friedrich    nnd    Co.,    lUoesa,    Germany 

Eng.    Pat.    11.123,   Mav   11,    HKI9.     Under   Int.   Conv 
June  20,    1908. 
120  parts  of  common  salt,  suspended  in  ISO  parts  of  water 
are  treated   tirst    with  u  little  sulphur  dioxide,  and  then 
with  a  mixture  of  sulphur  dioxide  anil  gaseous  ammonia 
in  approximately  equivalent   ])roiKirtions,  the  liquid   behi. 
kept  slightly  acid  up  to  nearly  the  end  of  the  reaction,  so  a 
to  prevent  loss  of  anunonia.      l-'inally   the  sujiply  of  gas< 
is  regulated  so  that  the  liquid  becomes  neutral,  the  pn 
portion  of  sulphur  dioxide  being  then  about  9  to  19  ])ar; 
by    weight    to    1(K)    volumes   of   the    neutral    liquor.     Tli 
heat  of  tlie  rt'action  causes  the  deposition  of  anhydrou 
"  sodium   sulphite,"   which  is  liltered  off.  and  the  mothi 
liquor  is  cooled  to  35° — 40°  C.  for  the  si|)aration  of  tli. 
ammonium  chloride. — O.  R. 

Magnesium  salts  and  ammonia  ;    Process  of  making . 

H.  B.  Hunter,  Norfolk,  Va.     U.S.  Pat.  932,130,  Aug.  24. 

1909. 
Magxesiu.m  oxide  arid  an  ammonium  salt  are  mixed  with 
water,  and  the  temperature  giadually  raised  ;    ammonia 
gas  is    evolved    during  the  first   stages  of  the  o|)erati( 
and  a  mixture  of  steam  and  ammonia  during  the  lati 
stages,  the  latter  being  condensed  to  ammonia  solution  ; 
the   magiusium   salt    remaining   in   solution   is   recovereil 
by  crystallisation. — F.  .SoD.v. 

Magnesium  salts  from  dolomite  ;  Process  of  extracting , 

with    the  simultaneous   production   of  calcium  carhonol' 
Rheiniseh-WestfiiUsehe     Kalkwerkc     and      E.     Fuch- 
Fr.  Pat.  398.820,  ,Ian.  2(>,  1909. 
Calcined  dolomite  is  heated  with  a  solution  of  ammoniuin 
chloride,  in  quantity  about  equivalent  to  the  lime  present, 
and  the  magnesia,  which  under  these  conditions  remain 
inert.  Is  separated  by  filtration  from  the  calcium  chlorn! 
formed.     The  liberated   ammonia   is  absorbed    by  cooled 
eahhim  chloride  solution,  and  this,  at  the  .same  time  or 
subsequently.  Is  treated  with  carbon  dioxide.  In  order  th«' 
calcium  carbonate  may   be  precipitated  and  animoniui: 
chloride  reformed. — F.  Sodn. 


The  apparatus  consists  of  a  number  of  jacketed  glass 
tubes.  .\,,  Aj,  A3,  etc..  arranged  alternately  with  separating 
vessels,  Bi.  B,,  B3.  etc.  The  liquid  to  be  evaporated 
is  fed  into  the  jacketed  feed-t.ank,  I.  and  Hows  from  this 
vessel  through  the  first  jacketed  tube.  A,,  and  thence 
into  the  first  separator.  B,.  and  so  on  through  the  series, 
being  finally  discharged  in  a  concentrated  state  from  the 
pipe,  L.  In  order  to  economise  steam,  only  a  few  of  the 
jacketed  tubes  near  the  discharge  end  ai-e  supplied  with 
steam  from  an  external  source.  The  steam  enters  through 
the  pilH',  K,  into  the  jacket  of  the  last  tube,  A,„.  and 
peisses  thence  through  the  jackets  as  indicated  by  the 
arrows.  The  condensed  water  Is  dl.seharged  through  the 
pipes,  .J,  provided  with  steam  traps  at  their  lower  ends. 
The  steam  given  off  In  the  gla,ss  tubes  and  separated  in 
the  vessels,  B,,  to  B,o,  is  conveyed  by  the  pipes,  F', 
into  the  main,  F,  by  which  it  is  conducted  into  the  jacket 


Boric    acid    glass;      Manufacture    of    soluble    .     \\ 

Ackermann.     Fr.  Pat.  400.132,  Mar.  3,  1909. 

A   PRODfcT  analogous   to   water-glass   (alkali   silicate) 
obtained  by  heating  a  mixture  of  3  to  4  mols.  of  lion 
anhydride.   I   nuil.  of    anhydrous  caustic  alkali,    and   th> 
equivalent  quantity  of   water.     The  product,   which   is  « 
viscous  liquid.  Is  claimed  to  be  particularly  suitable  as  a 
fiux  or  for  soldering. — I).  R. 

Hi/drosnlphiles ;        Manufacture       of      anhi/drous      . 

'BH<ll,sche  Anilin  unci  Soda  Fabrik.  Fr."  Pal.  400,17<. 
Feb.  li.  1909.  Under  Int.  Conv..  Dee.  4,  Hi,  and  18. 
I<K)8. 

HvDRATED  solid  hydrosulphites  are  heated  in  a  vacuum 
desiccator  at  100°  C.  until  all  the  water,  free  and  comhined. 
has  been  driven  off.     The  resulting  anhydrous  product  is 
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perfectly  stable  in   air,   and  may   be   mixed   with  :     ( 1 ), 

5  to  10  per  cent,  of  its  weight  of  calcined  soda,  caustic 
soda,  quicklime,  or  the  like  ;  (2),  alcohol  or  other  inert 
organic  liquid  and  a  small  quantity  of  caustic  soda  or 
ammonia,  to  form  a  paste  ;  (3),  molasses  or  glycerin  ; 
(4),  an  alcoholic  solution  of  caustic  soda,  or  of  some 
inert  salt,  the  mixture  being  subsequently  well  stirred 
for  half  an  liour,  and  the  alcohol  finally  distilled 
off.— 0.  R. 

Brine ;    Process   for   the    purification    of    natural 

E.  FonteniUes  et  Cie.  Fr.  Pat.  400,657,  June  16, 
1908. 
The  patent  relates  to  the  removal  of  calcium  and 
magnesium  salts  before  the  water  is  concentrated  for  the 
production  of  sodium  chloride.  The  water  is  heated  to 
boiling  and  a  quantity  of  sodium  carbonate,  or  bicarbonate, 
sufficient  to  convert  the  calcium  and  magnesium  s\dphates 
.into  the  corresjjonding  carbonates,  is  added.  The  water  is 
'well  stin'ed  after  the  addition  and  the  boiling  is  continued 
(for  a  short  time.  The  ])recipitated  carbonates  are  then 
removed  by  filtration,  and  the  filtered  water  is  evaporated 
imtil  the  sodium  chloride  crystallises  ;  the  salt  crystals 
contain  but  a  very  small  amount  of  sodium  sulphate. 

— \V.  P.  s. 

Organic   copper  salts,   formates,   acetates,   etc.  ;    Process   of 

mami  fart  II  re     of     hy     means     of     cuprosocupric 

;  oxychloride  obtained  by  the  electrolytic  process  of  "  La 
j  Cuprosa  francaise."  A.  Buisine  and  J.  A.  Cousin. 
j    Fr.  Pat.  400,678.  Mar.  12,  1909. 

IThe  patent  is  for  the  manufacture  of  organic  copper  salts 
iby  the  action  of  the  corresponding  acids,  in  hot  aqueous 

solution,    on    the    cuprosocupric    oxycliloride    or    copper 

oxychloride  prepared  by  electrolysing  a  solution  of  alkali 

?hlciride,  using  a  copper  anode. — F.  SoDN. 

Thiosulphate  ;    Process  for   the  separation   of  from 

solutions    containing    free    alkali.     3.    Meschorer.     Ger. 

Pat.  211,882,  July  26,  1908. 

The  solutions  are  treated  with  a  quantity  of  fat,  fatty 

icids.  or  resins,  equivalent  to  their  alkali  content,  and  the 

esulting  soap  separated  from  the  thiosulphate  solution. 

— A.  S. 


<ndium   nitrite  ; 
J.   Dittrich. 


Process   for    the    manufacture    of   — 
Ger.  Pat.  212,203,  Jan.   14,  1908. 


Ji  KKLi.ME  is  slaked  with  a  concentrated  .solution  of  sodium 
utrate,  the  pasty  mass  is  well  mixed  with  sawdust,  and 
he  mixture  fused.  After  cooling,  the  jiroduct  is  treated 
vith  water,  the  sodium  nitrite  solution  evaporated  to  a 
ijncentration  of  45"  B.,  filtered,  and  the  nitrite  recovered 
ly  crystallisation. — A.  S. 

'ron    carbonyls ;     Producing    .     L.    Mond,    London. 

Eng.   Pat.    17,608,  Aug.   21,   1908. 

Rox  carbonyls  are  produced  by  subjecting  finely-divided 

ron  to  the  action  of  carbon  monoxide,  under  considerable 

.iressure  and  at  an  elevated  temperature.     The  temper- 

.ture  and  pressure  to  be  preferred,  depend  on  the  quality 

I'.nd  manner  of   preparation   of   the   iron.     A  convenient 

node  of  procedure  is  as  follows  : — Finely-divided   ferric 

ixide    is    introduced    into    a  suitable    apparatus,    such 

s  a  steel  tube   lined   with  copper,   which  is  heated   to 

(150° — 300°  C.  ;  hydrogen  is  passed  through,  until  reduction 

j3  complete,  and  then  the  apparatus  is  allowed  to  cool  to 

.bout  150° — 170°  C.  and  a  current  of  carbon  monoxide 

's  passed  slowly  through,  at  a  pressure  of  100 — 120  atmos.  ; 

he   iron    carbonyls   are   condensed    by   cooling   the   gas, 

^suing  through  the  exit  valve,  to  the  ordinary  temperature 

r  to  0°  C.      By  raising  the  pressure  to  2,50  atmos.,  and 

he  temperature  to  200°  C,  a  better  yield  is  obtained. 

— F.  SODN. 

ifon-metallic  amorphous  bodies  ;    Process  of  deflocculating 
.      E.     G.     Acheson,     Stamford,    Ontario.        L'.S. 

Pat.  931,832,  Aug.  24,  1909. 

'he  process  is  for  disintegrating  and  deflocculating  amor- 
ihous  bodies  by  mixing  them  with  a  solution  or  extract 


of  cow-dung  or  other  analogous  material,  and  then  grinding 
the  mass  and  separating  the  defiocoulated  particles. 

— -F.  SODN. 

Oxygen  from  air  ;    Apparatus  for  separating  — — •.     J.  E. 

Johnson,    jun..    Long    Dale,    Va.     U.S.    Pat.    933,462, 

Sept.  7,  1909. 
The  centrifugal  separator  used  is  provided  internally 
with  several  series  of  coiled  tubes,  the  inner  coils  communi- 
cating with  the  separator.  A  central  inlet  tube  connects 
a  source  of  cooled  compressed  air  with  the  outermost  series 
of  coiled  tubes.  The  separator  is  rotated  b}'  a  turbine, 
driven  by  vaporisation  of  the  separated  nitrogen.  Between 
the  turbine  and  the  centrifugal  separator  are  a  heat- 
exchanger  and  a  sleeved  connection.  Means  are  provided 
for  separating  the  incoming  from  the  outflowing  fluids, 
and  for  sej^arating  the  liquid  oxygen  from  the  liberated 
nitrogen. — W.  C.  H. 

Salt;    Manufacture  of  .     B.   F.   McTear,  Lea  Green. 

U.S.  Pat.  933,572,  Sept.  7,  1909. 

See  Eng.  Pa$.  22,327  of  1906  ;  this  J.,  1907, 1279.— T.  F.  B. 

Sulphur  dioxide  ;    Process  for   recovering  dissolved 

in   Hater   or  similar   liquid.     Cie.    Indus,    des    Alcools 
de  I'Ardeche.     Fr.  Pat.  400.735.  June  18,  1908. 

See  Eng.   Pat.   9145  of   1909  ;    preceding.— T.  F.  B. 

Alkali  thiosnlphntes  ;    Process  of  making  .     Destree 

et  Oe.     Fr.  Pat.  401.099,  March  22,  1909.    Under  Int. 
Conv.,  May  8,  1908. 

See  Ger.  Pat.  208,633  of  1908  ;  this  J.,  1909,  473.— T.  F.  B. 

Silicon    nitride ;    Process   of   making  .     A.    Sinding- 

Larsen  and  0.  J.  Storm.     Fr.  Pat.  401,256,  March  26, 
1909.     Under  Int.  Conv.,  March  27,   1908. 

See  U.S.  Pat.  928,476  of  1909  ;  this  J.,  1909,  942.  -T.  F.  B. 


VIII.— GLASS,  POTTERY,  AND   ENAMELS. 

Crystallised  silicates  and  their  glasses  ;    Relation  between 

the  refractive  index  and  the  density  of  some  .     E.  S. 

Larsen.     Amer.  J.  Sci.,  1909,  28,  263—274. 

A    STUDY    of    some    silicate    glasses    and    corresponding 

minerals  in   the   soda-lime   felspar  series  and   in   the   3- 

component  system,  CaO — MgO — SiO™,  shows  that  neither 

refractive  indices  nor  specific  volumes  are  strictly  additive 

functions.     The  specific  refractivity,  calculated  from  the 

n~\ 
formula  of  Gladstone  and  Dale,   — r  =  J^<  in  which  n  is 

d 

the  refractive  index  and  d  is  the  density,  or  from  that  of 


Lorenz   and   Lorentz, 


1 


=  K,  is  additive  for  the 


d{n2  +  -2] 

glasses  and  nearly  so  for  the  felspars,  but  when  crystals 
are  compared  with  glasses  of  the  same  composition,  or 
with  other  crystals,  the  values  of  the  specific  refractivity 
may  differ  by  as  much  as  1 1  per  cent.,  being  usually  higher 
for  the  glasses.  The  above  formulte  appear  to  hold 
one  as  well  as  the  other. — F.  Sodn. 

Patents. 
Quartz  glass  ;    Process  for  melting  and  working .     H. 

Mehner,     Friedenau,     Germany.     U.S.     Pat.     931,945, 

Aug.  24,  1909. 
QCARTZ  is  heated  under  pressure,  until  very  hquid,  by 
means  of  one  or  more  electric  arcs  in  a  furnace  i)rovided 
with  reflecting  surfaces,  which  concentrate  the  heat-rays 
on  the  quartz.  The  pressure  is  then  reduced  to  that  of 
the  atmosphere,  the  molten  material  is  allowed  to  cool 
somewhat,  and  the  viscous  material  is  worked  inti  shape, 
a  draught  being  maintained  from  top  to  l)ottom  through 
the  furnace. — A.  G.  L. 

Kiln  [for  burning  china,  terra  cotta,  earthenware,  and  the 

like] ;  Continuous .     VV.  H.  Smith.  Swinton,  Lanes. 

Eng.  Pat.  19,525,  Sept.  17,  1908. 
In  a  muffle  kiln  heated  by  gaseous  fuel,  fire-holes  are 
situated  near  the  Dottom  of  one  side  of  the  kiln,  and  flues, 


1036 


Cl.  IX.— building  materials,  clays,  mortars,  &  CEMENTS. 


[Oct.  15.  1909. 


of  the  same  size  as,  and  exactly  opposite  to,  the  gas  inlets, 
are  situated  in  the  opposite  wall  of  the  Iciln,  and  conviv  the 
heated  gases  through  the  hoUow  wall  and  arch,  back  to  the 
fireholc  side,  and  thence  by  way  of  horizontal  Hues  to  the 
chininey.  The  material  to  be  burnt  is  placed  on  a  scries 
of  trucks,  which  run  on  rails  laid  in  the  bottom  of  the  kiln. 
Each  truck  contains  a  series  of  transverse  passages  under 
a  platform,  on  which  the  goods  to  be  lired  are  placed,  these 
passages  corresponding  exactly  in  dimensions  and  in 
position  with  the  gas  inlets  and  flues  of  the  kiln,  when  the  i 
truck  has  assumed  its  correct  position  in  the  latter,  and 
thus  serving  as  iiucs  for  the  circulation  of  the  heatcti  gases. 
The  heat  is  greatest  in  the  centre  of  the  kiln  and  decreases 
in  intensity  at  each  end.  In  the  continuous  operation  of 
the  kiln,  the  raw  material  is  placed  on  trucks,  which  are 
moved  into  the  kiln  ;  each  truck  remains  for  the  required 
time  near  the  entrance  ;  it  is  then  moved  along  its  own 
length  and  again  remains  in  position  for  a  s(xcitied  time, 
and  so  on  until  it  reaches  the  centre  of  the  kiln,  where  the 
firing  is  completetl,  after  which  it  proceeds  in  a  similar 
manner  through  zones  of  decreasing  intensity,  until  it 
emerges  sufficiently  cooled. — 0.  R. 

Fusible  bodies  [Seger  cones]  from  silicate  mixtures  lor 
temperature  determinations.  Chem.  Lab.  fiir  Tonind. 
und  Tonind.-Zeit.  H.  Seger  und  E.  Cramer,  Ges.m.b.H, 
Ger.  Pat.  212,406,  Sept.  30,  1908. 

The  irregular  melting  of  fusible  bodies,  such  as  .Seger  cones, 
used  for  temperature  determinations,  is  stated  to  be  due 
to  the  lead  oxide  and  calcium  carbonate  used  as  iiuxes 
in  their  preparation.  -According  to  the  present  patent, 
a  mixture  of  pota.ssium  oxide  and  magnesium  oxide  is 
used  in  place  of  lead  oxide  and  calcium  carbonate. — A.  S. 

Enamelling  metal  ware  ;    Substitute  for  tin  oxide  used  for 

.     R.  Weimer,  Sheboygan,  Wis.     U.S.  Pat.  932,839, 

Aug.  31,  1909. 
The  substitute  for  tin  oxide  consists  of  a  mixture  of 
70  parts  of  antimony  oxide,  28  of  sodium  hydroxide,  22  of 
Chili  saltpetre  (sodium  nitrate),  10  of  kaoUn,  and  10  of 
barytes  (barium  sulphate).  The  mixture  is  "  boiled,'' 
roasted,  and  ground. — A.  G.  L. 

Qlass  or  other  furnaces  ;    Means  for  discharging   molten 

material  from .     L.  Rembaux,  Maustier  sur  Sambre, 

Belgium.     Eng.  Pat.  25,901,  Dec.  1,  1908. 

See  Ft.  Pat.  397,548  of  1908  ;  this  J.,  1909,  795.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Asbestos   deposit    in    the    Urals.     Chem.    Ind..    1909.    32, 
530-^31.     [T.R.] 

Important  deposits  of  asbestos  are  said  to  have  been 
discovered  in  the  Orenburg  Government  in  the  Urals, 
chiefly  at  Peyau-Tschin  and  .\k-Zigit.  The  deposit  at  the 
latter  place  extends  over  about  21  sq.  miles.  The  asbestos 
is  found  in  large  veins  of  8er|)entine  embedded  between  a 
silicious  schist  and  porphyry  ;  outcrops  of  the  serix'ntine 
occur  in  places.  The  veins  have  in  general  a  length  of 
from  350  to  1400  feet,  but  occasionally  extend  to  as  much 
as  2100  feet.  The  asbestos  appears  an  olive-green  colour 
in  the  rock,  but  individual  fibres  are  pure  white  and  very 
soft  and  woolly  ;  the  quality  of  the  asbestos  does  not 
diminish  with  the  depth  of  the  deposit.  The  land  on 
which  the  deposits  occur  belongs  to  the  Baschkirs,  but  has 
been  leased  to  the  Siid-Uralische  Asbest-Ges.  for  40 
years. — A.  S. 

Portland  cement ;  Free  lime  in .     A  mill  .itudy.    A.  G. 

Smith.     J.  Ind.  and  Eng.  Chem.,  1909,  1,  (i(>8— 670. 

Samples  of  finished  cement  were  taken  from  the  four  tube- 
mills  of  a  Portland  cement  factory  at  intervals  of  I  hour 
during  ever}' day  (24  hours)  of  the  period  June  3  to  June  16, 
1909.  The  samples  were  tested  for  free  hme  by  White's 
microscopic  test,  depending  upon  the  formation  of  crystals 
of  calcium  phenolate  (see  this  J.,  1909,  23),  and  were  also 


examined  as  to  fineness,  setting  time,  and  soundness. 
The  results,  given  in  tabular  form,  show  that  the  soundness 
of  the  cement,  as  predicted  from  the  observations  in  the 
microscopic  test,  in  most  cases  corresponded  well  with  the 
results  obtained  by  the  boiling  test,  and  the  author 
considers  the  microscopic  test  of  considerable  value  as  aa 
aid  in  controlling  the  manufacture. — A.  S. 

Magnesium  oxide  ;  Influence  of  the  temperature  of  burning 

on  the  rate  of  htfdration  of  .      E.  D.  Campbell.     J. 

Ind.  and  Eng.  Chem.,  1909,  1,  665—668. 

The  magnesite  u.sed  in  the  exi>eriments  ga\e  the  following 
results  on  analysis:  silica,  1-24;  linu',  194;  alumina 
and  ferric  oxide,  1-32;  magnesia,  44-40;  and  loss  on 
ignition,  51-06  per  cent.  For  temperatures  up  to  1(K)0° 
C.  a  Heraeus  platinum  resistance  funmee  was  used. 
16 — 18  grms.  of  the  finely-ground  magnesite  in  a 
magnesia  crucible  were  heated  to  different  tem|K'ra- 
tures,  measured  by  means  of  a  platiinim-rhodium 
thermo-couple  embedded  in  the  magnesite,  another 
couple  being  placed  in  the  aiuudar  space  between  the 
crucible  and  the  wall  of  the  furnace.  The  temiK'rature  was 
raised  gradually  aiul  maintained  at  the  desired  [xiint  for 
1  hour.  For  temperatures  above  lOtIO*  C,  a  specially 
designed  platinum  resistance  furnace  was  used,  and  the 
magnesite  was  first  burned  at  a  low  red  heat  to  completely 
destroy  carbonaceous  matter,  which  would  otherwise  have 
injuriously  affected  the  thermo-coui>le.  .\fter  burning,  the 
samples  were  ground  to  pass  a  l(K)-mesh  sieve,  and  their 
rates  of  hydration  determined.  It  was  founil  that  at 
500°  C.  in  one  hour,  the  magnesite  was  not  completely 
dissociated.  At  600°  C.  magnesium  carbonate  was  com- 
pletely dissociated  in  1  hour,  but  calcium  carbonate  wag 
not.  Magnesium  oxide  bunit  at  mO".  700=,  or  800°  C. 
was  practically  coraplctelv  hvdrated  by  immersion  in 
water  for  3  days.  Between  800  and  'MM.f  C.  the  dissocia- 
tion of  the  calcium  carbonate  was  complete.  At  this 
tem]K'rature,  combination  took  place  between  acidic  and 
basic  oxides,  with  formation  of  silicates  or  aluminates, 
which  on  hydration,  combined  with  more  water  than  was 
necessary  for  the  complete  hydration  of  the  basic  oxides 
alone.  Magnesium  oxide  burnt  at  a  temperature  of 
1000° — 1100  C.  showed  a  much  lower  rate  of  hydration, 
and  this  change  became  niore  marked  with  increa,se  of 
temperature  of  burning  ;  a  sam|ile  burnt  at  \iM'  C.  or 
nearly  the  temperature  required  for  burning  Portland 
cement,  combined  with  only  6- 14  jwr  cent,  of  the  water 
required  for  complete  hydration,  after  18  months'  immer- 
sion in  water.  The  relation  thus  shown  between  the  rate 
of  hydration  and  temperature  of  burning  of  magnesia 
explains  in  .some  measure  the  conlUctnig  views  as  tu  the 
injurious  effect  of  magnesia  in  Portland  cement.  i.Sii  also 
this  J.,  1906,  1097.)— .\.S. 

Cemenlitious  material  ;     Determination  of  iii   mortar 

and  concrete.     Framm.     Tonind.-Zcit..  1909,  33,  1193- 
1196. 

The  determination  of  the  amount  of  cement  preaent  in 
concrete  falls  under  three  heads,  according  as  samples 
of  the  following  are  available  for  analysis:  (1),  The 
concrete  only :  (2),  the  concrete,  and  either  tlw 
cement  or  the  fiUing  material  us(>d  in  its  manufacture; 
(3),  the  concrete  and  both  the  cement  and  the  filling 
material.  The  determination  can  in  any  ca.se  only  give 
approximate  results.  The  concrete  is  dissolved  in  hydro- 
chloric acid,  and  the  insoluble  residue  is  washed  with  hot 
water  and  extracted  with  sodium  carbou'it*'  stthilion  of 
5  per  cent,  strength,  which  dissolvi-s  the  aolulile  silica 
formed  by  the  (iecom|K)sition  of  the  cement.  The 
insoluble  rcwidue  is  ignited  and  wiighed.  and  a  .separate 
tost  for  loss  on  ignition  is  also  made  with  another  sample 
of  the  original  concrete.  The  ratio  of  the  weight  of  the 
in.solubh'  residue  to  the  weight  of  matter  soluble  in  acid, 
after  making  tlie  ri'quisite  allowance  for  the  loss  on 
ignition  of  the  latter,  indicates  the  ratio  of  lillitkg  material 
to  cenu-nt  in  the  original  concrete,  if  its  ingredients  wero 
pure  quartzsanil  and  Portland  eeuu'ut  only.  If  the 
soluble  matter  on  analysis  is  found  to  contain  the  ordinary 
ingredients  of  Portland  cement  in  the  same  i>ro|»rtion» 
as  in  normal  cement,  it  may  safely  be  assumed  that  the 
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concrete  consisted  of  pure  quartz-sand  and  of  pure  cement, 
and  that  the  ratio  arrived  at  in  the  above  estimation  is  a 
fairly  reliable  valuation  of  the  concrete  analysed.  On  the 
other  hand,  if  the  relative  amounts  of  siUca,  iron  and 
aluminium  oxides,  Ume,  magnesia,  and  sulphuric  acid, 
found  in  solution,  are  appreciably  different  from  the 
proportions  corresponding  to  the  composition  of  Portland 
cement,  the  filling  material  must  have  contained  matter 
soluble  in  hydrochloric  acid,  and  the  analysis  of  the 
concrete  only,  is  useless  for  estimating  its  cement  content. 
In  the  second  case,  when  a  sample  of  the  cement  used 
is  available,  if  the  composition  of  the  latter  is  found  on 
analysis  to  correspond  with  that  of  the  portion  of  the 
concrete  which  is  soluble  in  acid,  the  ratio  of  insoluble 
residue  to  soluble  matter  in  the  concrete  may  be  taken 
to  represent  the  ratio  of  filling  material  to  cement  present. 
When  a  specimen  of  the  filling  material  used  is  available, 
analyses  of  average  samples  are  made  to  determine 
the  amounts  of  insoluble  residue,  and  of  soluble 
sihca  and  matter  soluble  in  acid,  which  are  present  in 
the  filling  material.  On  then  analysing  the  concrete 
as  in  case  (1),  from  the  amount  of  insoluble  residue 
obtained,  the  soluble  matter  due  to  the  filling  material 
is  calculated,  and  subtracted  from  the  total  amount  of 
soluble  matter  found.  The  remainder  gives  the  amount 
of  soluble  matter,  which  is  taken  to  be  the  cement  originally 
present  in  the  concrete,  due  allowance  being  made  for 
the  losses  on  ignition,  which  are  determined  separately  in 
each  case.  In  the  third  case,  where  samples  of  the  concrete 
and  of  each  of  the  constituents  can  be  analysed,  the 
composition  of  the  cement  should  correspond  with  the 
figures  obtained  by  difference  in  the  last-mentioned  case, 
and  when  this  is  so,  the  results  obtained  represent  the 
constitution  of  the  concrete  fairly  accurately. — 0.  R. 

Patents. 

Building  material ;   Manufacture  of capable  of  serving 

as  a  substitute  for  wood  or  the  like.  K.  Winkler,  Zurich, 
Switzerland.  Eng.  Pat.  25,637,  Nov.  27,  1908.  Under 
Int.  Conv.,  Dec.  G,  1907. 

Fibrous  material,  such  as  moss-peat  or  the  like,  is  com- 
minuted and  then  kneaded  with  a  10  per  cent,  solution 
of  a  drying  substance,  such  as  calcium  sulphide,  with, 
if  desired,  2  to  10  per  cent,  of  lead  sulphide,  or  the  Uke. 
and  then  strongly  heated.  It  is  next  mixed  in  a  heated 
ball  mill  with  a  binding  material,  such  as  sulphur,  resin 
or  asphalt,  cither  alone  or  with  a  filling  substance  such  as 
silica,  dolomite,  kaolin,  basic  copper  and  lead  carbonates, 
etc.  After  being  minutely  divided  during  mixing,  the 
heated  material  is  moulded  into  suitable  forms  under  a 
pressure  of  about  300  atmospheres.  If  the  material  is 
required  to  withstand  the  action  of  water,  in  addition 
to  the  binding  material,  up  to  15  per  cent,  of  resin  distillate 
or  the  Hke,  with  or  without-  drying  oils,  is  added.  The 
strength  of  the  material  may  also  be  increased  by  the 
use  of  metallic  skeletons. — F.  R. 

Wood;     Art  of  colouring  or  transforming  .      W.   A. 

Hall,  New  York,  Assignor  to  American  Mahogany  Co. 
U.S.  Pats.  933,435  and  933,436,  Sept.  7,  1909;  and 
W.  A.  HaU,  U.S.  Pat.  933,437,  Sept.  7,  1909. 
(1).  Wood  is  impregnated  throughout  with  a  colouring 
solution,  the  constituents  of  which  have  varying  powers 
of  penetration  and  capillarity,  so  that  a  comparatively 
large  amount  of  colouring  matter  is  deposited  in  the 
outer  portions  of  the  wood,  and  a  relatively  lesser  amount 
in  the  inner  portions.  (2).  A  colouring  solution  is  forced 
into  and  throughout  the  wood  by  heavy  pressure,  after 
the  air  has  been  removed  from  the  pores  by  placing  the 
wood  in  a  vessel  from  which  the  air  is  exhausted.  The 
surplus  colouring  solution  is  drawn  from  the  vessel. 
and  the  impregnated  wood  is  subjected  to  the  action  of 
steam  in  order  to  diffuse  the  colour  in  the  wood.  It  is 
claimed  that  the  colouring  matter  is  properly  diffused 
throughout  the  wood  and  the  grain  cells  are  fully  deve- 
loped, so  that  in  the  final  product  the  harder  heart  portions 
of  the  wood  are  of  a  colour  as  dark  as  or  darker  than  the 
sap  portions.  (3).  Wood  is  boiled  under  pressure  at 
temperatures    above    220°  F.    in    an    alkaline    colouring 


solution  containing  saccharine  matter,  by  which  process 
the  heart  portions  of  the  wood  are  coloured  to  darker 
shades  than  the  sap  portions. — W.  C.  H. 

Granulators  for  molten  slag  or  other  substances.     W.   R. 
Warren,  New  York.     Eng.  Pat.  1236,  Jan.  18,  1909. 

A  GRANiTLATrNG  house  is  so  arranged  that  a  section  of 
the  periphery  of  a  large  horizontal  cooling  table,  rotating 
in  the  open  air  passes  through  it.  The  molten  .slag, 
which  is  granulated  by  falling  on  to  a  revolving  drum, 
is  conveyed  away  by  the  table,  and  becomes  sufficiently 
cool  by  its  passage  through  the  open  air  to  permit  of  its 
removal,  without  agglomeration,  by  means  of  a  scraper 
situated  where  the  table  re-enters  the  granulating  house. 

— F.  R. 

Bricks  from  clay  ;    Process  for  moulding  in  the  dry 

state.  H.  Schulte-Steinberg.  Fr.  Pat  400,558,  JJar.  9, 
1909.     Under  Int.  Conv.,  Aug.  22,  1908. 

Clay  is  mixed  and  dried  by  passage  down  an  inclined 
rotating  cylinder  in  which  it  meets  hot  flue-gases.  The 
dried  clay  then  passes  through  a  chamber,  traversed  by 
the  flue-gases  on  their  way  to  the  kiln,  to  the  grinding 
rolls ;  the  ground  material  is  delivered  by  an  elevator 
to  the  t«p  of  a  shoot,  from  which  it  falls  on  to  an  inclined 
sieve  to  which  a  reciprocating  motion  is  imparted.  Any 
coarse  material  is  returned  to  the  rolls  ;  the  fine  material 
falls  into  a  hopper,  from  which  it  is  automatically  fed 
to  a  press,  in  which  it  is  moulded  dry  and  whilst  stiU 
warm.  The  moulded  bricks  are  burnt  immediately 
after  leaving  the  press. — .A.  G.  L. 

Calcareous  stone  ;   Process  of  colouring  and  hardening 

so  as  to  imitate  natural  marble  and  onyx.  P.  Charbonnier 
Fr.  Pat.  400,638,  Mar.  10,  1909. 

To  imitate  veined  and  coloured  onyx,  calcareous  stone 
j  is  first  heated  to  60° — 80°  C,  and  then  plunged  into 
cold  10  per  cent,  hydrochloric  or  sulphuric  acid.  The 
stone  is  then  removed  from  the  acid,  again  heated,  and 
plunged  into  a  solution  of  an  acid  colour  in  dilute  alcohol 
heated  to  the  same  temperature,  the  veins  or  cracks 
IJroduced  by  the  acid  treatment  absorbing  more  colour 
than  the  rest  of  the  stone.  These  veins  may  also  be 
coloured  differently  by  covering  the  stone  around  the 
veins  with  powdered  colours,  and  then  treating  with 
alcohol,  so  as  to  cause  the  colours  to  permeate  the  veins. 
'  The  stone  is  next  hardened  by  immersion  in  a  solution 
containing  copper  sulphate  and  hydrofluosihcic  acid,  and 
is  finally  poUshed.  To  imitate  coloured  marble  free  from 
veins,  the  procedure  is  similar,  but  the  acid  treatment 
is  omitted  ;  different  colours  may  be  applied,  one  after 
the  other,  followed  by  treatment  with  cold  alcohol.  To 
obtain  white  "  statuary  "  marble,  the  stone  is  simply 
boiled  for  15  minutes  in  a  20  per  cent,  solution  of  sulphuric 
acid. — A.  G.  L. 

I    Portland  cement ;    Waterproof and  process  of  making 

same.  C.  McCormick,  St.  Louis,  Mo.,  Assignor  to 
Meramec  Portland  Cement  and  Material  Co.,  Phoenix, 
Ariz.     U.S.   Pat.   931,884,  Aug.  24,   1909. 

Cement  is  rendered  waterproof  by  mixing  it  in  the  dry 
state  with  a  sulphate  or  sulphates  and  an  alkaline  base 
which  will  form  a  colloidal  precipitate  with  the  sulphate 
when  the  cement  is  treated  with  water.  A  filling  material 
may  also  be  added. — A.  G.  L. 

Cementitio  s   compound;    Fixed-colour  and  process 

of  producing  the  same.  A.  C.  Horn,  New  York.  U.S. 
Pat.  932,280,  Aug.  24,  1909. 

A  CEMENTiTious  Compound  having  a  "  fixed  colour " 
is  produced  by  mixing  a  caustic  alkali  and  a  fatty  acid 
with  an  iron  piginen*,  so  as  to  produce  fatty  acid  salts 
( stearatcs)  of  the  alkali  and  of  iron,  then  adding  an  additional 
iron  pigment,  and  mixing  with  cementitious  material. 
The  fatty  acid  salt  of  iron  and  the  additional  iron  pigment 
should  have  approximately  the  same  colour,  and  the 
specific  gravity  of  the  mixture  shoidd  be  greater  than 
that  of  water. — A.  G.  L. 
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Portland  cement ;  Method  of  making .     J.  M.  Carrore, 

Assignor  to  Blanc  StaiiJcss  Comcnt  Co.,  .■\Uentown, 
Pa.     U.S.  Pat.  <)32.374.  Aug.  24,  1900. 

A  MIXTUUK  of  calcium  oxitic  or  carbonate,  a  silicious 
material,  and  zinc  carlmnalo  or  other  zinc  salt,  all  free 
from  iron,  is  burnt,  and  the  resnlting  clinker  is  jKiwdered. 

—A.  G.  L. 

Cement;    Procii.s  for  mniiujmturing  .      M.  Trembnur, 

Birmingham.  \\&..  .\ssignor  to  Pntnam  l>evel<)|inient 
Co.,  New   York.      L'.S.   Pat.  932.917.  Ang.  31.    Wm. 

Dilute  sulphuric  acid  is  intimately  mixed  with  molten 
blast-furnace  slag,  to  which  calcium  oxidi'  or  Iwdrovide 
may  Brst  be  added. — A.  0.  L. 

Tiles,   alah.il.   or  other  finished   products;     Miiiiuiiuiiiii    o/ 

o/     hard     iruiterinl.     J.     J.    Loke,    .Schcveningeu, 

Holland.     Eng.   Pat.  23.010,  Oct.  29,   1908. 

See  Fr.  Pat.  390,408  of  1908  ;   this  J..  liK)9,  t}02.— T.  V.  B. 

Porous  materials  [from  slate}  suitable  for  heat  insulation, 
filtering,    huildinij,    and    like     purposes  ;      Manufacture 

of .     H.  Senn.  Szczakown.  and  D.  Kliiger,  Trzebinia, 

Austria.     Eng.  Pat.  887G.  April  M.  1009. 

See  U.S.  Pat.  930.801  of  1909  ;  this  J.,  1909.  984.— T.  T.  B. 

Porous  product  and  process  for  obtaining  it.      H.  .Senn  and 

D.    Kliiger.     Fr.    Pat.    398,903,    Jan.    30.    1909. 
See  U.S.  Pat.  930,801  of  1909  ;  this  J.,  1909,  984.— T.  F.  B. 

Stone     composition  ;      .Artificial     .     B.     Hovermann, 

Salzwedcl.  Germany.  I'.S.  Pat.  932,700,  Aug.  31, 
1909. 

See  Eng.  Pat,  1.5,797  of  1908  ;  this  J.,  1908,  1206.— T.  F.  B. 

Wood  ;     Process    for    preserving    .     W.     B.    Chisolm. 

Fr.  Pat.  400,885,  March  16,  1909. 

See  Eng.  Pat.  5908  of  1909  ;   this  J.,  1909,  984.— T.  F.  B. 

Cementitious    materials;     Preparation    of    .     W.    E. 

Lake,  l^mdon.  From  Henry  S.  .^packman  Engineering 
Co.,  Philadelphia.  Eng.  Pat.  18,34.i.  Sept.  1,  1!HI8. 
Addition  to  Eng.  Pat.   10.110,  May  0.   1908. 

See  Addition  of  Sept.  1,  1908,  to  Fr.  Pat.  .390,194  of 
1908  ;    this  J.,   1909,  244.— T.  F.  B. 

Cement;    Preparation  oj  materials  hi/  a  wet  m-thod.  pur- 

ticulurly  for  making .      F.   L.  Smidth  und  Co.      Fr. 

Pat.  398,845,  Jan.  27,  1909.  Under  Int.  Conv..  Feb,  27, 
1908. 

See  Eng.  Pat.  2599  of  1909 ;   this  J..  1909,  984.- T.  F.  B. 


X.— METALS    AND    METALLURGY. 

Cast-irons  ;     The    "  growth  "    [permanent   enlargement]   of 

after  repeated  healings.     H.  F.  Rugan  and  H.  C.  H. 

Car|)enter.     Iron  and  Steel  Inst.,  Sept.,  1909.     [Advance 
copy.] 


Fig.  1. 


Fig.  2. 

The  authors  have  investigated  the  causes  of  the  "  growth  ' 
(permanent  increase  in  volume)  of  east-irons  sucn  as  an 
used  in  anneaUng  ovens,  furnace  grates,  etc.  In  a  [«»■ 
liminary  experiment  it  was  found  that  bars  of  grey  iron 
started  growth  at  about  Ootf  C,  and  reached  their 
maximum  after  three  hours  at  730^  C.  and  that  alteniate 
heating  and  cooling  was  necessary  to  the  growth,  seventeen 
hours'  continuous  heating  having  no  greater  eflcct  ilmi. 
three  hours.  For  the  investigation,  bars  were  acci 
machined  to  6  in.  in  length,  and  1  in.  diameter, 
measured  by  calii)ers  to  00t>01  of  an  inch.  They  »cn 
heated  for  four  ho\irs  at  900°  C.  in  an  iron  retort,  enclosed 
in  a  clay  muftle  ;  the  lid  of  the  retort  was  well  luted  on. 
and  carried  an  iron  tiibe  for  the  thenno-junction.  (.V'"linj; 
taking  place  overnight,  the  measurements  were  made  m 
the  morning.  The  tirst  series  emi)loyed  were  commercial 
grey  irons  used  for  annealing  ovens.  After  healing 
99  times,  the  increase  was  35  to  37  |x"r  cent,  in  volumf, 
and  8  per  cent,  by  weight.  The  second  series  (B  to  I) 
consisted  of  cast-irons  varying  from  403  to  015  )M-r  iint. 
of  carbon,  and  about  2  )>er  cent,  of  silicon,  with  -mall 
constant  amounts  of  manganese,  sul]>hur  and  phospiinrus 
Samples  were  cast  in  both  sand  and  chill  moulds,  and  wen 
white  irons  giving,  after  heating  for  ."jO — 90  limes,  /i 
permanent  shrinkage  in  volume  and  weight  of  not  more 
than  1  per  cent.  This  com|>osition  indicates  the  practical 
solution  of  the  problem.  The  third  series  (J  to  M)  varied 
from  41)  to  3(1  per  cent,  of  carbon.  l>-5  to  0-79  per  cent, 
of  silicon,  about  I  [mt  cent,  of  manganese  and  low  sulphur 
and  ])hosj)liorus.  .1  was  a  grey  iron.  K  and  L  were  whit* 
irons  with  a  little  graphite,  and  .M  a  white  iron  Ttn 
first  three  grew  steadily  for  sixty-eight  heats,  n  i 
11,  7  and  6  iiercent.  increase  resix-etively.  Jl  conn 
during  ten  heats,  and  then  increased  in  volume.  I  ■  ■ 
reaching  6-2  |K'r  cent,  after  .^S  heats.  A  .set  of  »!  ' 
control  pieces  of  M  similarly  healed  showed  thai  liji.)": 
carbon,  previously  abM>nl.  began  to  Im*  formed  at  th- 
tenth  heat,  and  increased  in  quantity  during  the  rest  i  i 
the  heals,  showing  that,  as  with  graphite,  t<"m|)er-earboii 
is  a  factor  in  promoting  growlh--lhat  is,  increase  in 
volume.  The  following  table  gives  the  fourth 
series,  designed  to  determine  the  intluence  of  siluon. 
with    the    results   of    the    treatment.        In    the   scries  N 
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to    S, 
carbon 

the    alloys    Q,    R,    S    containing    no     combined 
the     graphite     content     was     nearly    constant. 

iron-carbon  diagram,  and  then  communicates  some  results 
recently  obtained  in  his  own  laboratory.     For  the  eutectic 

Alloy.                   Combined  carbon. 

Graphite. 

Percentage 
Silicon.             growth  on 
heating. 

Percentage 

increase  in 

weight. 

Percentage 

los.q  of  carbon 

25  heats. 

N' 

0 

P 

^:::::::::::::::::: 

s 

0-64 
0-68 
0-30 
nil 
nil 
nil 
0-17 
0.18 
0-19 

3-34 
3-30 

3-49 
3-76 
3-79 
3-38 
nil 
nil 
nil 

1-07 
1-79 
2-96 
4-20 
4-83 
fV-14 

15-40 

23-46 

32-85 

43-9 

59-5 

63-0 

0-65 -) 

1-89  [-26  heats 

3-62  ) 

9-59) 

10-25     52  lieats 

13-20  1 

—0-04  , 

—0-03  - 13  heats 
—0-02  J 

38-4 
39-7 
31-4 
26-3 
14-3 
nil 

T 

r 

V 

0-85 
1-10 
2-71 

—0-025 

0.000 

-1-    0-394 

while  the  silicon  content  varied  from  1-07  to  0-14  per 
cent.  The  '"  growths "  arc  fairly  proportional  to  the 
silicon  content,  the  greatest  being  obtained  with  one  of 
the  alloys  containing  no  eomb.ned  carbon.  The  alloys.  Q. 
R,  and  S,  were  all  cracked,  and  greatly  distorted  (see  Fig.  1 ). 
As  these  alloys  were  cut  at  haphazard  from  the  casting,  and 
P  and  S  were  near  the  gate,  a  duplicate  set  was  cut  from 
the  top  of  a  "riser."  Tlie  rate  of  growth  of  these  was 
much  slower,  although  the  final  increase  of  volume  was 
about  the  same.  It  appears  therefore  that  the  dissolved 
gases  play  a  physical  part  in  the  growth ;  at  the  same  time 
the  increase  in  weight  of  the  alloys  shows  that  the  external 
gases  probably  play  a  physical  and  a  chemical  part.  This 
increase  in  weight  can  only  be  explained  on  the  assvnnption 
that  the  ferrous  silicide  is  oxidised  by  carbon  dioxide 
into  ferrous  oxide  and  silica,  which  greatly  overbalances 
the  decrease  in  weight  due  to  oxidation  of  carbon,  which 
latter  diminishes  with  increasing  silicon  content,  and  was 
nil  at  6  per  cent.  It  is  also  suggested  that  some  part  of 
the  increase  is  due  to  oxidation  of  iron  itself.  Microscopic 
examination  of  control  specimens  of  3  per  cent,  carbon 
content,  heated  with  the  other  bars  and  removed  after 
from  one  to  twenty-one  heats,  showed  that  the  graphite 
was  removed  from  its  original  position :  the  spaces  so  left 
showed  oxidation,  and  numerous  small  holes  were  formed, 
the  whole  structure  being  revolutionised.  The  alloys. 
T,  U,  V,  contained  no  grajihite,  and  the  results  of  fifteen 
heats  are  given  in  the  table.  These  results  show  that 
carbon,  in  the  form  of  eitlier  graphite  or  temper-carl)on. 
is  an  important  factor,  in  addition  to  the  silicon-content. 
The  authors  now  investigated  the  influence  of  gases. 
A  bar  of  alloy  S.  heated  in  vacuo,  gave  1-11  times  its  own 
volume  of  gases  consisting  of  87-5  per  cent,  of  hydrogen, 
and  12-5  per  cent,  of  nitrogen.  It  shrank  in  vohirae 
0-04  per  cent.  The  same  alloy  had  grown  62  per  cent. 
in  volume,  and  12'2f5  per  cent,  by  weight,  when  heated 
in  the  muffle.  A  similar  bar  was  now  heated  to  900°  C. 
in  vacuo  till  it  ceased  to  evolve  any  gas  ;  it  was  then  heated 
in  the  nniftle.  After  21  heats  it  hacl  grown  4-08  per  cent.  ; 
after  30  heats,  9-7  per  cent.  ;  but  then  grew  rapidly, 
reaching  67-7  per  cent,  at  the  fifty-third  heat  (see  Fig.  2). 
It  also  had  not  cracked,  and  kept  its  cylindrical  form 
perfectly.  On  now  lieating  in  vacuo  it  evolved  gases, 
consisting  of  33  per  cent,  of  carbon  dioxide,  14-54  per 
cent,  of  carbon  monoxide,  42-50  per  cent,  of  hydrogen 
and  9  90  per  cent,  of  nitrogen.  A  similar  experiment 
with  alloy  N  showed  an  increase  of  11  per  cent,  on  heating 
in  vacuo,  which  seems  to  show  that  the  dissolved  gases 
in  a  close-grained  alloy  (N)  can  cause  growtli  because  of 
their  difficulty  in  escaping,  as  contrasted  with  (S),  an  open- 
grained  alloy.  The  authors  conclude  that  a  white  cast- 
iron  of  about  3  per  cent,  of  carbon  and  other  non-ferrous 
constituents  as  low  as  possible  will  not  "  grow  ;  "  an  alloy 
of  higher  carbon  content  tends  to  deposit  temper-carbon 
and  will  ultimately  increase  in  volume,  although  not  to  a 
great  extent.  The  main  causes  of  "  growth  "  are  : — 1.  The 
disintegration  of  the  material  due  to  the  oxidation  of 
the  ferrous  silicide  into  ferrous  oxide  and  silica  by  the 
furnace  gases.  2.  In  the  case  of  close-grained  irons,  to 
\  the  evolution  of  dissolved  gases. — A.  H.  C. 
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Development     of     the     fiiuilihriuni 
.     F.   Wust.     Metallurgie,   1909,  6, 


The  author  traces  the  history  of  the  development  of  the 


mixture  (mixed  crystals — ccmentite)  which  constitutes 
pure  white  cast-iron  with  4-2  per  cent,  of  carbon,  the  name 
"  ledeburite  "  is  proposed.  A  new  diagram  (see  Fig.) 
is  proposed,  which  differs  from  tliat  of  Goerens-Benedicks 
(1907)  chiefly  in  that  the  point,  E,  which  marks  the 
maximum  carbon  content  of  the  solid  mixed  crystals  is 
shifted  from  2-0  to  1-7  per  cent,  of  carbon ;  in  the  convex 
shape  of  the  line,  .'VE  (pure  iron  to  E);  and  in  the  upper 
limit,  LS,  of  thepearlite  -f  ferrite  field,  which  is  made  to 
slope  downwards  towards  the  left.  The  author  believes 
that  in  molten  iron  jjractically  all  the  carbon  is  present  as 
carbide,  and  that  two  forms  of  graphite  are  produced  on 
cooling,  the  first  ("  Garschaumgraphit  ")  from  the  carbide 
separating  out  from  the  still  liquid  melt,  and  the  second 
("  Eretarrungsgraphit  ")  from  carbide  present  in  the 
metal,  either  during  or  immediately  after  solidification. 
In  addition,  elementary  carbon  exists  as  hardening 
carbon,  formed  only  after  complete  solidification  has 
taken  place.  Graphite  can  l)c  formed  even  if  no  foreign 
substances  (silicon,  manganese,  etc.).  are  present.  Foreign 
substances  influence  the  formation  of  graphite  in  two  ways  : 
Directly,  by  entering  into  the  constitution  of  the  carbide 
and  accelerating  its  late  of  decomposition  (e.g..  silicon, 
nickel,  aluminium),  or  retarding  it  (e.g.,  manganese, 
chromium,  tungsten)  :  and  indirectly,  by  altering  the 
solubility  of  cementile  in  liquid  or  solid  iron,  and  conse- 
((uently "altering  the  quantity  of  carbide  which  separates 
out.  The  influence  of  foreign  substances  on  the  formation 
of  hardening  carbon  is  due   to  similar  causes.     Docom- 
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position  of  the  carbide  in  the  solidified  metal  is  favoured 
by  prolonging  the  time  of  cooling  and  takes  place  with 
absorption  of  heat.  In  titanium  also,  graphite  may  be 
present  in  two  forms. — A.  G.  L. 


Pearlite  ;    A  new  structural  form  of .     C.  Benedicks. 

Metallurgie,   IStO'.t,  6,  567—568. 

The  author  describes  the  occurrence,  in  a  grey  pigiron, 
of  a  form  of  pearlite,  in  which  the  well  known  layers  of 
cementito  are  broken  up  into  strings  of  beads,  the  longer 
axes  of  which  art-  at  right  angles  to  the  original  direction 
of  the  laminie.  With  only  casual  observation  these  rows 
may  be  mistaken  for  lamellar  pearlite,  but  are  quite 
distinct  at  high  magiiitications  (1.500  diam.).  The  term, 
bcadedpcarlitc,  is  suggested  for  this  modification,  and  it 
is  shown  to  he  a  transition  form  between  lamellar  and 
granular  )x-arlite.  Three  microphotograms  illustrate  its 
characteristics. — A.  H.  C. 


SUeU  ;  Conalitution  of  carhon-tungMen .     T.  Swinden. 

Iron  and  Steel  Inst.,  Sept.,  1S>09.     [Advance  proof.] 

Samples  of  three  of  the  steels  used  in  a  previous  work 
by  the  author  on  carbon-tungsten  steels  (this  J.,  1907, 
694)  were  submitted  to  various  heat-treatments  and  either 
quenched  or  air-cooled.  The  steels  contained  about  3  per 
cent,  of  tungsten  and  0-57  per  cent.,  0-89  jH-r  cent,  and 
1'24  per  cent,  of  carbon  respectively.  The  quciiclicd 
specimens  showed  that  the  constitution  of  the  steels  above 
the  "  lowering  "'  tem|M>rttture  was  pre.-^erved  down  to  the 
lowered  .\r,  temperature,  irrespeetiveof  thcrateof  cooling, 
while  the  specimens  heated  to  above  the  "  lowering  " 
temperature,  cooled  slowly  to  below  the  lowered  Arj 
point,  and  then  quenched,  gave  the  ordinary  constituents 
— ferrite,  peorlite,  and  cementite — found  in  normal  steels. 
Owing  to  their  small  size  the  air-cooled  specimens  were 
cool  enough  to  handle  two  or  three  minutes  after  they  had 
been  withdrawn  from  the  furnace,  and  those  heated  to 
1250°  C,  i.e.,  above  the  "  loweiing "  temperature,  all 
preserved  a  portion  of  the  martensite,  the  amount  being 
in  proportion  to  the  carbon  content  of  the  steel.  On 
the  other  hand,  when  heated  to  VMXf  C,  i.e.,  below  the 
"  lowering  '  tennierature.  and  air-cooled,  the  steels  showed 
no  sign  of  hardening.  The  change  at  the  lowered  Arj 
point  was  more  sluggish  than  at  the  normal  Ar,,and  .')  ]ier 
cent,  of  tungsten  was  thus  sufficient  to  produce  an  air 
hardening  effect.  The  author  is  of  the  opinion  that  the 
change  that  occurs  at  the  "  lowering  "  temperature  is  the 
solution  of  a  tungsten  compound,  probably  KcjW,  and 
that  this  compound  is  reprecipitated  at  the  lowered  Ar,, 
iron  carbide  immediately  separating  also.  Tests  were  also 
made  of  the  resistivity  of  the  heat-treated  sjiecimcns.  the 
increased  resistivity  of  tungsten  steels  quenched  from 
above  the  "  lowering  "  temperature  lending  support  to  the 
author's  theorv. — <>.  F.  H. 


Copper-clad    steel — a     new    metallurgical    product.  \V. 

Tassin.     J.  Ind.  and  Eng.  Chem.,  1909,  1,  tilO — 673. 

The  author  states  that  by  a  recent  process  (see  Eng.  Pats. 
8913  and  8913a  of  1906  ;  this  ,1.,  1907.  532,  096),  it  has  been 
found  possible  to  successfully  weld  copper  to  steel  in  such  a 
manner  that  the  product  will  stand  the  ordinary  methods 
used  for  working  metals.  Th<>  two  metals  when  welded, 
have,  it  is  stated,  practically  the  same  rate  of  How,  i.e.,  on 
rolling  the  copper-clad  steel,  the  relative  thicknesses  of  the 
two  metals  remain  the  same.  The  strength  of  the  copper- 
clad  steel  is  said  to  be,  under  certain  conditions,  equal  to.  if 
not  greater  than,  that  of  steel.  The  compound  metal  resists 
corrosion  just  as  copjx-r  does,  except  at  the  ends  where 
both  steel  and  copper  are  exjwsed.  but  even  hen',  after  a 
certain  time,  corrosion  practically  ceases.  It  is  believed 
thot  after  a  certain  amount  of  corrosion  has  taken  place,  a 
thin  film  of  copper,  mixed  with  some  copp«'r  oxide,  becomes 
deposited  between  the  rust  and  the  underlying  steel,  and 
that  this  film  so  long  as  it  remains  unbroken,  pnvcnts 
further  corrosion. — A.  S. 


Iron    ores ;     A  rbitration    analyses    of   .     Committee 

ap)H>inte<l  bv  the  "  Verein  deutscher  Eisenhiittenleute." 
C'heni.-Zeit.,"  1!KI9,  33.  95'.t— 960. 

Comparative  analyses  of  carefully  sampled  iron  and 
manganese  ores  in  9  works  and  6  consulting  laboratories 
showed  that  large  differences,  amounting  to  several  per 
cent,  for  lime  and  manganese,  are  occasionally  found 
between  the  dilfen-nt  analyses.  In  general,  the  residts  of 
the  works  laboratories  were  mor<'  eoncor<lant  than  those 
of  the  consulting  laboratories,  alth<iugh  the  meon  of  both 
series  was  usually  very  similar.  It  is  suggested  that  in 
many  cases  it  would  be  best  for  buyer  and  seller  to  have 
their  own  analyses  made  after  mutual  agreement  as  to 
methods  of  analysis  ;  results  which  diverge  more  from 
each  other  than  0-5  per  cent,  for  iron,  manganese,  or 
siUca,  and  005  ))er  cent,  for  phosphorus  should  be  entirely 
disregarded. — A.  G.  L. 


Oold  precipitates  and  bullion  ;    Smeliing  of  with  oil 

fuel.      A.    Yates.     J.    Chem.    Jlet.    and   Min.    Soc.   6. 
Africa,  1909,  9,  429 — 431. 

Two  Fabre  du  Faure  tilting  furnaces  are  employed  at  the 
Eedjang  Lebong  gold  and  silver  mine,  Sumatra,  for 
smelting  the  precipitates  obtained  in  the  usual  zinc  boxes 
in  connection  with  the  cyanide  extraction  plant.  In 
April,  1908,  they  were  adapted  for  the  use  of  kerosene  oil 
as  fuel,  whereas  previously  a  mixturr-  of  coke  and  charcoal 
had  been  employed.  The  furnaces  were  filled  in  with 
firebricks,  leaving  a  space  of  two  inches  arouml  the  sides 
and  bottom  of  the  retort.  Half  of  an  old  retort,  cut 
longitudinally,  was  fixed  as  a  hood  over  the  neck  of  the 
retort,  resting  on  the  brick  in  the  flue  at  the  back.  Jusi 
below  the  retort,  and  centrally  in  the  furnace,  two  pieco 
of  3-in.  ])ipc  wen-  built  in  the  brickwork,  and  in  these  the 
"  Billow  "  atomisers,  class  "  F  .M,"  of  the  National  Supply 
Co.,  Chicago,  were  placed,  their  brass  shells  being  pro- 
tected by  a  cover  of  2-in.  piping  screwed  on  them,  and 
projecting  1  in.  in  front.  A  20-gallon  oil  tank  was  placed 
18  feet  aoove  the  atomisers,  and  connected  to  them  bv 
flexible  steel  tubing.  Air  was  delivered  at  40  lb.  pnssure 
through  a  2-inch  main  with  j-inch  bran,  hr- 
and  .|-inch  cocks.  The  air  was  heated  by  liu.ini: 
14  feet  of  the  main  coiled  in  the  stack  at  the  jiincti.  u  ,  i 
the  two  furnace  (lues.  A  2-inch  mica  sight  hole  wu 
fitted  in  front  for  observing  the  behaviour  of  the  atomisers. 
Etich  fumiuc  dealt  with  1200  lb.  of  preci|>itate  per  day. 
During  May,  1908,  one  gallon  of  oil  for  every  12-47  Id. 
of  roasted  precipitate  was  used  ;  the  time  occupied  was 
60  hours  as  against  140  hours  when  using  coke  and 
charcoal,  that  is,  a  smelter  and  four  boys  were  working 
6  days  a  month  instead  of  14  days  as  previously.  The 
author  gives  the  full  log  return  for  the  months  of  March 
and  Mav,  that  is,  befoi^  and  after  the  introduction  of  oil 
fuel.— A.  H.  C. 


OM  ;  Adsorption  of by  charcoal  from  aqutous  aoluliotu 

of  its  compou  ndji.     S.  Brussow.     Z.  Chem.  Ind.  KoUoide, 
1909,  5,  137—138. 

Powdered  bone  charcoal,  wood  charcoal,  coke,  and 
retort  graphite  were  used  with  solutions  of  gold  salts, 
usually  the  chloride.  The  Umits  of  the  adsorption  were 
not  determined  ;  the  gold  solution  was  either  shaken  with, 
filtered  through,  or  allowed  to  stand  in  contact  with,  the 
powden-d  adsorbent.  0-2  grm.  of  gold  chloride  in  10<>  c.c. 
of  water  was  completely  adsorbed  on  shaking  a  few  times 
B-ith  1  grra.  of  bone  charcoal,  dried  at  110^  C.  On 
filtering  a  solution  of  gold  chloride,  containing  0006  grm. 
of  gold,  in  2285  c.c.  of  water,  through  a  layer  of  I  gmi.  of 
pow-dered  bone  charcoal,  the  gold  was  completely 
adsorbed  ;  gold  was  adsorbed  in  a  similar  manner  from 
solutions  of  the  bromide,  iodide,  and  gold-potaasium 
cyanide.  It  was  also  adsorbed  in  presence  of  the  salts 
contained  in  sea-water.  .Similar  nsults  were  obtained 
when  the  bonc-chareoal  was  replaced  by  wood-charcoal. 
Gold  adsorbed  by  charcoal  was  readily  rcdissolvcd  bjr 
treatment  with  'Ii/m<i  rtgia,  chlorine-water,  or  bromine- 
water.     Coke    and    retort    graphite    also    adsorbed    gold 
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'  from  its  solutions.     The  chlorine  of  gold  chloride  is  stated 
I  to  have  remained  "  almost  entirely  "  in  solution  in  the 
.  liquid  after  adsorption  of  the  gold  in  the  above  experi- 
ments, but  the  author  states  that  he  did  not  examine  this 
question  quantitatively. — E.  F. 

Gold-magnesium  alloys.     R.  Vogel.     Z.  anorg.  Chem.,  1909, 
63,  169—183. 

The  author  has  prepared  a  large  number  of  alloys  of  gold 
and  magnesium,  and  gives  a  melting  point  curve  on  a  scale 
of  the  percentage  of  magnesium  atoms  corresponding  to 
the  percentage  composition  by  weight,  which  latter  is  also 

■  given  in  the  diagram.  Three  maxima  occur,  corresponding 
to  the  compounds.  AuMg,  AuMg,,  and  AuMgj.  While 
gold  melts  at  1064°  C,  these  alloys  liielt  at  1 160=  C,  796°  C, 
and  830°  C.  respectively.  It  is  to  be  noticed  that  the 
alloy.  AuMg,.  melting  at  796°  C-.  is  marked  by  only  a  very 
slight  rise  in  the  curve.  Cooling  curves  of  these  alloys 
showed  complete  crystallisation  at  their  melting  points, 
The  eutectic  points  occurred  at  833°  C.  782°  C.  774°  C. 
and  576°  C.  Up  to  3  per  cent,  of  magnesium  the  aUoys 
are  yellowish  ;  above  that  they  are  of  a  fairly  uniform 
grey  colour.  Between  5  and  20  per  cent,  they  are  brittle, 
with  a  glassy  fracture  ;  as  the  gold  increases,  the  fractures 
become  granular,  and  the  hardness  decreases  in  proportion 
to  the  gold  present.  At  ordinary  temperatures  the  alloys 
are  permanent  in  the  air,  and  onh'  those  containing  free 

■  magnesium  (26  to  100  per  cent.)  are  affected  superficially 
t  by  moist  air.  Alloys  containing  between  20  and  26  per 
'  cent,  of  magnesium  crumble  to  a  brown  mass  on  heating 
'  to  600°  C.  while  those  with  little  magnesium  are  unaffected 
'  by  heating  to  a  higher  temperature.     The  alloys  containing 

up  to  11  per  cent,  of  magnesium  are  attacked  only  by 
aqua  regia,  those  with  from  11  to  16  per  cent,  by  concen- 
trated nitric  acid,  and  those  with  a  higher  magnesium 
content  by  dilute  acids.  In  order  to  prepare  the  alloys,  the 
magnesium  was  melted,  and  gold  sheet  added  as  necessary. 
Theunion  was  always  accompanied  by  a  very  large  evolution 
of  heat,  in  some  cases  almost  to  explosiveness.  The  same 
characteristic  occurs  in  the  alloys  of  gold  with  zinc 
and  cadmium,  and  indeed  forms  a  series  in  accordance  with 

'  the  periodic  system,  the  heat  evolved  increasing  with 
falUng  atomic  weight.  The  miscibility  of  the  gold  with 
magnesium  in  the  sohd  state,  with  the  formation  of  mixed 
crystals,  is  up  to  3  per  cent.,  and  with  zinc  and  cadmium 

j  up  to  5  per  cent.  Twelve  microphotograms  illustrate  the 
paper. — A.  H.  C. 

I  Manganese,  aluminium,  and  copper;    Marinetic  properties 

j     of  alloys  of .     A.  D.  Ross  and  R.  C.  Gray.     Z.  anorg. 

I     Chem.,  1909,  63,  349—352. 

j  Co>rMEXTiSG  on  the  paper  of  Heusler  and  Richarz  (this  J., 
1909,  246),  the  authors  point  out  that  the  hysteresis  of 
these  alloys  varies  greatly  in  samples  that  have  been 
cooled  at  different  rates  after  heating  to  a  high  tempera- 
ture :  slow  cooling  gives  a  material  with  strong  hysteresis, 
whilst  quenching  produces  a  material  almost  destitute  of 
hysteresis.  The  temperature  from  which  the  alloys  are 
quenched,  however,  has  great  influence  on  the  hysteresis  : 
an  alloy  quenched  from  500°,  610°,  660°  C,  had  saturation 
values  for  1  in  the  ratio  of  4:2:3,  whilst  their  losses 
from  hysteresis  were  as  3  :  7  :  10.  In  the  case  of  the 
second  sample,  cooling  to  — 190°  C.  increased  I  by  65  per 
cent.,  while  the  hysteresis  loss  increased  by  only  5  per 
cent.  These  quenched  alloys,  free  from  hysteresis,  are 
unfortunately  of  Uttle  use,  for  not  only  is  their  perme- 
ability low,  but  they  are  unstable.  The  effects,  on 
Heusler's  alloys,  of  quenching,  and  of  the  temperature  of 
liquid  air,  are  quite  different  from  their  effects  on  copper, 
manganese,  manganese-bronze,  and  aluminium-bronzes 
with  5  per  cent,  and  nith  a  high  percentage  of  aluminium, 
but  are  closely  analogous  to  the  effects  on  an  aluminium 
bronze  of  practically  the  composition,  CujAl.  The 
presence  of  the  compound,  CujAl.  is  of  great  influence 
in  determining  the  magnetic  characters  of  aluminium- 
"opper  alloys,  and  it  is  highly  probable,  as  Heusler  and 
Richarz  suggest,  that  the  compound,  Mn3Al,  may  be  of 
inalogous  importance. — J.  T.  D. 


Aluminium ;     Use    of    as    electrical   conductor.     U. 

Del  Buono.   Atti  Assoc.   Elettrotecn.   Ital.,    1909,   13, 
261—289. 

The  author  recommends  the  use  of  aluminium  in  place 
of  copper  as  an  electrical  conductor  in  electric  furnaces 
and  for  conveying  high-tension  currents,  and  especially 
for  wires  for  current-transmisson  lines.  For  overhead 
wires  the  greatest  economy  effected  by  the  use  of  aluminium 
is  in  the  case  of  relatively  short  distances,  with  the 
supporting  standards  from  30 — 50  m.  apart.  For  longer 
distances  and  »ith  iron  standards  at  longer  intervals, 
more  standards  are  required  for  aluminium  than  for 
copper  mre,  and  thus  the  saving  is  somewhat  less. 
Aluminium  appears  to  be  specially  useful  for  conveying 
alternating  currents  to  electric  furnaces,  the  loss  through 
eddy  currents  being  40  per  cent,  less  than  when  copper  is 
employed.  (See  also  this  J.,  1897,  73  ;  1901,  133  ;  1904, 
826).— A.  S. 

Tin-lead  alloys.     P.  X.  Degens.      Z.  anorg.  Chem.,  1909, 
63,    207—224. 

The  author  has  examined  tin-lead  alloys  by  the  three 
methons,  thermometric,  dilatometric  and  micrographic. 
The  melting-point  curve  shows  a  xutectic  temperature  of 
181°  C,  which  is  present  in  alloys  from  0-2  to  88  atoms  of 
lead  per  cent.  The  dilatometer  confirms  the  presence  of 
this  eutectic.  A  series  of  fourteen  microphotograms 
forming  a  series  of  varying  composition  shows  the  structure 
of  the  eutectic  at  23-6  atomic  percentage  of  lead,  and  the 
existence  of  mixed-crystals  on  either  side  of  the 
eutectic  composition. — A.  H.  C. 


Uranium  and  vanadium  [in  ores] ;    Volumetric  determina- 
tion of  .     E.  D.  Campbell  and  C.  E.  Griffin.     J. 

Ind.  and  Eng.  Chem.,  1909,  1,  661—605. 

The  method  proposed  is  based  on  the  facts  that  sulphur 
dioxide  has  no  reducing  action  on  uranyl  solutions  ;  and 
that  the  titration  of  vanadium  solutions  after  reduction 
to  the  dioxide  (VjO^)  by  zinc  or  aluminium  and  sulphuric 
acid  requires  three  times  the  quantity  of  permanganate 
necessary  for  titration  after  reduction  with  sulphur 
dioxide.  The  vanadium  solution  after  reduction  with 
aluminium  is  received  in  a  solution  of  a  ferric  salt  to  prevent 
re-oxidation  by  air.  From  0-3  to  0'5  grm.  of  the  ore 
(e.g.,  a  carnotitc  ore)  is  dissolved  in  40  c.c.  of  sulphuric 
acid  (1  :  5)  or  in  a  mixture  of  nitric  and  sulphuric  acids. 
After  evaporation  till  most  of  the  acid  (the  whole  of  the 
nitric  acid)  is  expelled,  the  solution  is  cooled,  diluted, 
treated  with  excess  of  sodium  carbonate,  and  then  while 
boiling,  hydrogen  peroxide  is  added,  drop  by  drop,  until 
the  iron  is  entirely  in  the  ferric  condition.  The  solution 
is  filtered,  the  precipitate  washed  with  hot  water,  dissolved 
in  the  smallest  possible  quantity  of  sulphuric  acid  (1  :  I), 
and  the  solution  treated  with  excess  of  sodium  carbonate, 
boiled  and  filtered.  The  precipitate  is  washed,  and  the 
combined  filtrates  and  washings  are  treated  with  sulphuric 
acid,  so  that  an  excess  of  2 — 5  c.c.  of  the  concentrated 
acid  is  piesent.  The  vanadium  in  the  solution  is  reduced 
by  a  current  of  sulphur  dioxide,  the  liquid  boiled,  and  a 
rapid  current  of  carbon  dioxide  passed  through  the  boiling 
solution  to  expel  the  excess  of  sulphur  dioxide.  The  hot 
solution  is  then  titrated  with  permanganate  of  a  strength 
not  exceeding  A'/20.  The  solution  (75  c.c.)  is  now  placed 
in  a  10-in.  test-tube,  into  which  a  spiral  of  heavy  aluminium 
wire  is  next  introduced,  heated  to  boiling,  and  the  tube 
covered  and  placed  in  a  boiUng  water  bath.  When  the 
reduction  is  complete,  as  shown  by  the  lavender  or  greyish 
colour  of  the  solution,  the  tube  is  cooled,  the  spiral  removed 
and  rinsed  with  50  c.c.  of  a  solution  containing  26  grms. 
of  ferric  alum  per  Utre  of  water  slightly  acidulated  with 
sulphuric  acid,  which  is  allowed  to  run  into  the  tube. 
The  solution  is  now  titrated  with  A'/SO  permanganate, 
being  heated  to  80°  C.  and  a  little  sulphuric  acid  added, 
if  necessary,  near  the  end.  The  number  of  c.c.  of  per- 
manganate minus  three  times  the  number  of  c.c.  used  in 
the  first  titration  gives  the  number  of  c.c.  required  to 
oxidise  the  uranium  from  the  dioxide  (UOj)  to  the  trioxide 
(UO3).— A.  S. 
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Molybdenum ;     DrAermination    of    in    molybdenite. 

E.    Collptt    anil    M.    Eckardt.     Clioin.-Zt-il..    IWH".    33, 
9t>8— 9(>0. 

The  following  nietliotl  gives  aoourati'  rt'suUs  in  the  analysis 
of  niolybdenito :  (J-3  grni.  of  the  sample  is  oxidised  by 
digestion  for  2 — 3  hours  with  '2't  e.c.  of  fuming  nitric  aeid. 
The  liquid  is  tlieii  treated  witli  I — 2  e.e.  of  coneentratod 
sulphuric  acid,  and  evaporated  until  wliite  fumes  appear  ; 
the  residue  is  taken  up  with  .W  e.c.  of  water,  and  the 
solution  tilteretl  whilst  warm.  The  insoluble  residue 
is  washed  with  a  little  water,  then  with  dilute  ammonia, 
and  tiuttllv  again  with  water.  The  united  filtrate  and 
washings  are  treateil  with  an  excess  of  ammonia,  iron  and 
aluminium  hvdroxitlesare  tiltered  off,  the  liltrate  isc\')i[>or- 
ated  to  l.)<) — 200  e.e..  and  treated  with  hyilrogen  sulphide. 
.\ny  precipitated  eop|«'r  sulphide  is  tiltered  otf.  and  dilute 
hydrochloric  acid  added  to  the  filtrate,  which  is  then 
boiled.  The  precipitated  molybdenum  sulphide  is  liltci'ed 
off;  the  filtrate  is  evaporated  to  dryness,  ammonium 
salts  are  destroyed,  and  the  small  quantity  of  niolybdeiuim 
usually  present  in  the  residue  is  precipitated  as  licfore. 
The  two  precipitates  are  finally  iguiti'd  with  sulphur 
in  a  current  of  hydrogen,  and  weighed  as  molyhdirium 
disulphide,  .Mo.S.^.  Ignition  of  niolybdenum  sulphide  or 
raolybdic  acid  to  molybdic  anhydride  yields  low  results. 
The  sample  used  should  bo  very  linely  jmwdered.  the 
operation  requiring  2 — 3  hours  grinding,  in  order  to  ensure 
complete  decomposition  by  the  subsequent  treatment 
with  nitric  acid.^A.  U.  L. 

Metallographic  observations  in  vacuo  at  high  temperatures. 
P.    Oberhoffer.    Metallurgic,    1909,   6,   554—507. 


An  apparatus  is  described  by  means  of  which  metals  may 
be  microphotogra|)hically  examined  while  they  are  heated 
to  high  temperature-^  in  riicio.  in  order  to  determine  the 
phj'sical  constants  of  the  changes  they  undergo  in  special 
relation  to  their  structure.  The  method  previously 
employed  has  been  to  examine  a  large  number  of  pieces 
of  the  metal  or  alloy,  which  have  been  subjected  to  various 
heat  treatments  usually  at  wide  ranges  of  temper-iluro, 
and  it  has  not  been  possible  to  determine  either  the  critical 
jwint  of  the  change,  or  the  velocity  of  fornu\tion  of  any 
si)ccial  constituent  at  all  accurately.  With  this  apparatus 
these  changes  can  be  watched  in  one  jiiecc  of  metal. 
Instead  of  using  a  cinematographic  outlil,  as  he  intended, 
the  author  heated  the  s]«'cimen  till  a  change  was  in 
progress.  sto|)|)ed  the  change  by  cooling  in  xilu.  and  then 
photographed  it  :  he  then  reheated  to  restart  the  change. 
and  after  an  interval  recooled  antl  again  phntt>graphcil  the 
etage  to  which  the  change  had  arrived,  and  so  on  to  its 
completion.  If  desired,  minute  quantities  of  gases  can 
be  introduced  into  the  vacuum,  and  the  Ix'haviour  of  the 
polished     specimen     examined     under     their      influence; 


hydrogen  and  chlorine  were  both  utilised.  The  piece  of 
metal  suitably  jwlished  and  etched,  and  in  connection 
with  a  ihermo-eleetric  junction  is  held  at  the  end  of  a 
quartz  tube.  3.\.  (see  tig.),  around  which  is  wound  a  platinum 
electric  n'sistance.  2.  f<u-  obtaining  the  nece.s,sary  temiKT- 
atuiv.  The  quartz  tube  is  it.self  held  by  a  glass  tube,  3. 
which  is  provided  at  the  top  with  the  necessary  electri' 
connections.  8  and  9,  and  is  enclosed  in  a  larger  flat 
bottomed  tube,  II.,  through  which  the  observations  an' 
made,  and  which  can  be  evacuated.  A  |)orforate<l 
platinum  plate.  4.  insulates  the  radiant  heat  fi-oni  thi 
quartz  tube  and  the  bottom  of  this  outer  gla.ss  tub, 
This  latter  is  plated  externally  with  electi-o-de|>osite(i 
copiMT.  1 1.  and  rests  in  a  bra.ss  water  coder.  HI.,  which  is 
held  by  springs  and  suitable  screws.  17.  18.  to  the  stage  of  a 
Lo  Chatelier  micro.sco|K'.  The  author  has  studied  witi, 
this  apparatus  the  transformation  of  austenite  to  sorbiti . 
but  alttiough  the  results  are  very  promising,  no  detinit, 
statemi'Uts  can  yet  be  made.  With  reference  to  th. 
formation  of  temper-carbon  it  would  appear  that  the 
eutectic  is  the  main  source  of  this  constituent.  .Mthough 
the  tem|H>rature  of  its  initial  formatiiui  is  unknown,  yet 
once  such  formation  starts  it  bi-comes  rapidly  comiiletiil 
and  a  low  temperature  is  now  effective  in  its  completion 
The  presence  of  hydrogen  increases  the  rapidity  of  it- 
formation,  but  the  effect  on  the  temperature  of  its  initial 
formation  could  not  be  determined.  Thirty-two  micro, 
photograms  illustrate  the  paper. — A.  H.  C. 

Metals  ;    Emploi/moU  of  ammonium  nitrate  in  Ihr  annlys. 

of  .     L.    l>oviton.     Ann.   Chim.   analvt.,    1!HI9,  14 

325. 

SoMB  metals,  e.g..  copper,  zinc,  nickel,  are  readily  attacked 
by  fused  ammonium  nitrate,  whilst  some  others,  such 
as  iron,  tin.  and  antimony,  are  not  attacked  at  all.  or 
only  slightly.  The  author  therefore  recommends  th' 
use  of  fused  ammonium  nitrofe  in  the  analysis  of  certait 
mixtures  of  metals,  e.g..  for  the  determination  "i 
in  mixtures  of  this  metal  with  copper,  brass  or  i 
A  weighed  quantity  of  the  sample  (2 — 4  gnus.)  Is  a.i.i,.. 
to  fu.scd  ammonium  nitrate  and  the  whole  is  lnate<l 
until  the  reaction  is  complete.  The  mass  is  extrai  teil 
with  water,  and  the  residual  iron  diied  and  weighed 
The  method  is  very  ex|)editious  and  stated  to  lie  extrenicK 
accurate,  (cf.  Valentine's  Practical  Chemistry.  UUh 
Edition,  p.  197).— L.  E. 

Bismuth  in  New  South  Wales.    Cheni.  and  Drugg.,Sopt.  18. 
1909.     [T.R.] 

The  quantity  of  bismuth  (metal  and  ore)  recorded  a 
having  been  exported  from  New  .South  Wales  during  I90S 
is  8-75  tons,  valued  ot  i!2,OI7,  as  compared  with  Ui-35 
tons,  valued  at  15,2()8.  in  1907.  The  mines  at  .lingera. 
in  the  Pambula  Division,  owned  by  the  International 
Mines,  Ltd.,  were  only  in  operation  for  a  short  |HTiod  in 
the  early  ])art  of  the  year,  and  the  ore  raised  amounted  lo 
12  tons.  From  the  Kingsgate  .Mine,  in  the  t.'len  lnne« 
Division,  4  tons  of  concentrates,  a.s.saying  !>C>  per  cent, 
bismuth,  were  obtained.  The  bismuth  in  this  mine  is 
found  in  association  with  molybdenite.  From  IS.SO  to 
1908  the  total  ex|)ort  has  been  512  tons,  valued  at 
£121.899.  the  largest  output  in  nnv  single  year  being 
55  tons  8  cwt.  in  1905. 

Patents. 

Armour  plate  ;   Mnnu/acture  of .     S.  O.  Cow|>er.t'olf' 

London.     Eng.   Pat.   11,142.  May  22,  liK)8. 

Hardened  .steel   balls,   short   lengths  of  steel   tubing.  • 
fragments    of    hardi'ned    steel    or    of    carborundum    ai- 
arranged    in    any    suitable    pattern,    and    an    alloy    (,( 
aluminium,    with   or   without    the   addition   of  steel   wirr 
or  ribbon,  is  cast  about  them.     The  plate  so  formed  m»y 
be  faced   to   withstand   the  action   of  sea   water,    by   pn 
viously  lining  the  mouKI   with  copper  plates  or  the  lik< . 
having  iirojeeting  lugs  to  ensure  [X'rfect  union  ;    nr  ziP' 
coated  iron  plates  may  be  us<*d  which  form  a  hard  super 
Hcial   alloy    with    the   aluminium. — F.  R. 
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Steel ;    Process  for  the  manufacture  of .     G.  J.  Stock, 

Darlington,  England.     U.S.  Pat.  933.396,  Sept.  7,  1909. 

The  process  is  conducted  in  two  stages,  using  a  Bessemer 
converter  in  conjunction  with  a  heat  economiser.  In 
the  first  stage  the  iron  is  melted  in  the  converter  bv 
forcing  fuel  through  the  tuyeres  while  the  converter 
is  in  an  inclined  position,  the  products  of  combustion 
being  passed  through  the  economiser.  The  second  stage 
is  the  ordinary  Bessemer  "  blow,"  the  air  blast  being 
preheated  by  passing  through  the  economiser. — J.  W.  H. 

Steel  pieces  ;     Simultayieous  cementation   and  decarbonisa- 

tion   of  different  portions  of  .      J.   de   Moya,   J.    A. 

Bemardini.  and  K.  B.  Greatbateh.  Ft.  Pat.  398,858, 
April  4,  1908. 

The  piece  of  steel  is  buried  to  a  depth  corresponding  to 
the  portion  which  is  to  be  decarbonised,  in  a  mixture  of 
iron  oxide  and  iron  tilings  or  in  any  other  decarbonising 
composition.  The  portion  intended  for  cementation  is 
similarly  covered  completely  with  wood  charcoal  or  other 
analogous  material,  this  last  being  protected  on  the 
outside  by  a  layer  of  some  refractory  earth  well  pressed 
down.  The  whole  is  contained  within  a  metal  casing, 
the  layers  of  oxide  and  charcoal  being  kept  separated  by 
means  of  metal  plates.  In  this  state  it  is  submitted 
to  the  necessary  temperature  in  a  cementation  furnace. 

— C.  A.  W. 

Blast  furnaces  ;    Method  of  dri/ing  the  air  ntjuired  for 

by  calcium  chloride,  with  concomitant  automatic  regenera- 
tion of  the  drying  agent  by  the  fumes  of  the  hot  air  apparatus. 
F.  A.  Daubine.     Fr.  Pat.  398.916,  .Jan.  28,  1909. 

The  moist  air  from  the  blowing  machine  is  passed  througli 
a  receptacle  containing  anhydrous  calcium  chloride  so 
that  it  emerges  in  an  almost  dry  condition.  After 
pas.'iage  through  a  recuperating  apparatus  it  is  admitted 
through  the  tuyeres  of  the  blast-furnace  m  the  usual 
way.  In  order  to  regenerate  the  calcium  chloride,  when 
this  has  become  sufiieiently  charged  with  moisture, 
the  process  is  reversed.  The  inlet  through  which  the  air 
arrives  from  the  blowing  machine,  and  that  lying  between 
the  blast-furnace  and  iccuperating  apparatus,  are  closed, 
the  chloride  receptacle  being  placed  in  communication 
with  a  chimney.  The  exhaust  gases  from  the  furnace, 
together  with  sufficient  air  for  their  combustion,  are 
admitted  into  the  recuperating  apparatus  through  sepa- 
rate ports  in  the  base,  and  there  allowed  to  burn.  The 
hot  products  of  combustion  passing  into  the  chloride 
receptacle  carry  away  the  adhering  moisture  and  finally 
escape  up  the  chimney.  It  is  not  necessary  to  provide 
a  separate  chamber  for  the  chloride,  which  may  be  placed 
at  the  bottom  of  the  recu])erating  chamber  and  there 
renewed  as  it  becomes  contaminated  with  ashes. — C.  A.  W. 

Ores  :     Method  of   reducing  .     G.   F.    Kendall,   New 

York,  Assignor  to  American  Reduction  Co.,  New  Jersey. 
U.S.  Pat.  932,175,  Aug.  24,  1909. 

'  A  KEDUCINO  gas  is  brought  into  intimate  contact  with 
the  ore-charge  in  a  retort,  the  gas  then  passing  into  a 
chamber  above  the  retort,  into  which  heated  air  is  also 
forced  ;  the  hot  gases  so  produced  arc  used  to  heat  a 
subsequent  charge  of  ore  in  a  furnace  communicating 
with  the  retort.  The  reduced  ore  from  the  retort  is  dis- 
charged into  a  closed  receptacle  from  which  the  air  has 
been  exhausted.  This  receptacle  is  then  sealed  and 
cooled,  after  which  the  ore  is  mixed  with  any  desired 
compound,  and  fused  in  a  bath  of  molten  metal. -^A.  G.  L. 

Copper  ores  ;    Process  of  leaching  .      Ci.  C.  Schneider. 

Freiberg.  Assignor  to  E.  Abresch,  Neustadt  a.d.  Haardt. 
Germany.     U.S.  Pat.  932,643,  Aug.  31,  1909. 

Copper  ore  (66  kilos.),  which  may  previously  be  roasted, 
is  treated  with  a  solution  consisting  of  100  litres  of  water, 
10  kilos,  of  sodium  hydroxide,  and  10  litres  of  glycerin 
or  other  organic  substance  capable  of  dissolving  cupric 
hydroxide. — A.  G.  L. 


Carbonate  ores  of  copper  and  zinc  ;     Metallurgical  treat- 
ment   of    .     V.     E.     Laurent.     Ft.     Pat.  -398,812, 

Apr.  2,   1908. 

The  pulverised  carbonates  of  copper  or  zinc  are  mixed 
with  chloride  or  sulphate  of  ammonium  and  heated  in  a 
reverberatory  furnace.  The  ammonium  carbonate  wh'ch 
passes  over  is  collected  in  water,  the  resulting  solution 
being  employed  in  the  extraction  of  a  further  quantity 
of  copper  carbonate  or  calcined  calamine.  This  second 
solution  of  copper  or  zinc  is  afterwards  mixed  with  that 
obtained  by  the  lixiviation  of  the  sulphates  or  chlorides 
remaining  on  the  hearth  of  the  furnace  after  the  previous 
distillation.  The  zinc  or  copper  is  immediately  precipi- 
tated as  oxide  or  carbonate.  The  carbonate  of  copper 
may  then  be  mixed  with  an  alkali  or  alkaline-earth  acetate 
and  heated  to  a  temperature  below  300°  C.  The  resulting 
acetate  of  copper  is  itself  decomposed  when  the  tem- 
perature attains  300°  C,  with  the  production  of  metaUic 
copper  and  regeneration  of  alkali  acetate,  the  latter 
being  separated  from  the  metal  by  lixiviation. — C.  A.  W. 

[Sulphide]  Ores  ;   Process  of  oxidising .     B.  E.  Eldred, 

Bronxville,  N.  Y.,  Assignor  to  Combustion  Utilities  Co., 
N.Y.     U.S.  Pat.  932,689,  Aug.  31,  1909. 

StTLPHlDE  ores  are  oxidised  by  exposure  to  currents  of 
air  diluted  with  regidated  amounts  of  fully  burnt  products 
of  combustion,  to  which  combustible  gas  (carbon  monoxide) 
may  also  be  added. — A.  G.  L. 

Ores  or  other  solid  materials  ;    Separation  of  crushed 

from  liquids.     A.  J.  Arbuckle  and  A.  Osborne.     Fr.  Pat. 
400,626,  March  8,   1909. 


The  apparatus,  which  may  be  employed  for  the  separation 
of  crushed  ores  from  cyanide  solutions,  or  foi'  analogous 
purposes,  consists  essentially  of  a  depositing  tank,  1, 
provided,  in  its  ujjper  part,  with  one  or  more  layers  of 
filters,  36,  37.  38.  each  series  being  composed  of  eight 
segmental  chambers  of  decreasing  sizes  from  the  top 
to  the  bottom  layer.  The  mixture  of  ore  and  liquid  is 
fed  into  the  apparatus  through  an  0])ening.  67,  below 
the  lowest  scries  of  filters,  but  aljove  the  normal  level 
of  deposited  solid.  Each  filter  chamber  is  constructed  so 
as  to  be  readily  removable  and  consists  essentially  of  a 
segmental  frame  which  serves  as  a  su))port  for  the  metallic 
gauze  or  perforated  plate  secured  at  top  and  1  ottom  by 
exterior  bands.  Each  of  these  chambers  is  provided 
with  a  three-way  cock,  48,  which  comniunicates  with 
the  interior  between  the  layers  of  filtering  material.  By 
this  means  the  chambers  may  be  thrown  into  communi- 
cation with  an  aspirating  pump,  so  that  a  more  rapid 
motion  of  the  liquid  through  the  interstices  of  the  filters 
is  produced,  or,  conversely,  a  counter-pressure  may  be 
created  when  it  is  desired  to  remove  any  sediment  from 
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the  filtering  material.  The  removal  of  the  solid  matter 
adhering  to  the  filters  is  clTected  by  means  i.f  radial 
scrapers,  08,  which  rotate  on  a  vertical  shaft.  T)!.  (lassing 
down  tlie  centre  of  the  apparatus.  These  scrapers,  which 
arc  arranged  so  as  to  travel  between  the  several  hiyers 
of  liltcr-chambers.  are  provided  with  one  or  more  bands 
of  thin  metal  wliich  ])ass  over  the  liltering  surface  and 
remove  the  ilcposited  solid.  At  the  bottom  of  the 
apparatus  a  s<'rics  of  chambers  or  compartments,  (i.  is 
constructed  at  the  side.  The  sediment  is  distributed 
between  these  compartments  by  means  of  radial  arms.  66, 
fixed  on  the  lower  part  of  the"shaft,  51.  Each  compart- 
ment forms  the  lower  part  of  a  screw  conveyor.  31, 
enclosed  in  a  tubular  casing.  24.  and  these  conveyors 
provide  for  the  ivmoval  of  the  residual  ore  at  30.— C.  A.  W. 

Ores    0/    pncioua    tnelaU ;     Tnalmenl    0/    .     Clancy 

Metals  Process  Co.  Fr.  Pat.  400.770,  March  13,  1!)0!). 
The  pulverised  ore  is  submitted  to  the  action  of  a  solution 
containing  cyanide,  a  soluble  iodide,  and  a  substance 
capable  of  producing  nascent  oxygen  in  presence  of  the 
mi.Tture,  such  as  a  soluble  bisnlphate,  ozone,  or  nitrogen 
peroxide.  The  process  is  hindered  if  the  solutirm  be 
too  strongly  acid,  but  goes  forward  in  feebly  acid  solutions. 
The  most  suitable  proportions  of  the  constituents  must 
be  determined  by  preliminary  trials.  l)ut  in  practice 
the  mixture  may  be  composecl  as  follows  : — Potassium 
cyanide.  450  grms.  ;  potassium  iodide.  225  grms.  ;  sodium 
bisulphate.  1350  grms.  ;  lime  or  soda,  225  grms.  ;  the 
whole  dissolved  in  900  kilos,  of  water  and  employed  in 
the  proiwrtion  of  two  parts  of  solution  to  one  of  ore!  The 
same  solution  may  be  used  over  and  over  again  jjrovided 
the  strength  in  cyanide  and  bisulphate  be  maintained 
constant.  No  further  addition  of  iodide  is  necessary, 
the  iodine  being  regenerated  by  the  bisulphate  added 
from  time  to  time.  Between  each  operation  it  is  desirable 
to  pass  the  liiiuid  over  zinc  shavings  in  order  to  extract 
the  dissolved  metals.  The  bisulphate  may  be  rei)laced 
by  ozone  or  by  nitrogen  peroxide,  the  continuous  regenera- 
tion of  the  iodine  i)roceeding  in  an  exactly  analogous 
manner.  Refractory  ores  containing  reducing  agents 
(such  as  iron  sulphides)  or  tellurium  may  be  treated  at 
once  by  the  solution,  no  preUminary  roasting  being 
necessary. — C.  A.  W. 

Suspended  mailer  from  liquids  containing  mineral  value  ; 
P-ocess  of  separating  .  P.  J.  A.  Mnignen.  Phila- 
delphia. Pa.  U.S.  Pat.  932.79.5,  Aug.  31.  1909. 
StJSPEN-DED  matter  is  removed  from  a  liquid  containing 
ramcral  value  (dissolved  metals)  by  adding  sodium 
carbonate  and  aluminium  sulphate  iii  such  proportions 
as  not  to  affect  substantially  the  degree  of  alkalinity  of 
the  liquid.  The  reagents  may  be  added  in  the  form  of 
solutions. — A.  G.  L. 

Crucible./urnace.  W.  S.  Rockwell,  Assignor  to  W.  S. 
RockweU  Co.,  New  York.  U.S.  Pat.  932,906,  Aug.  31, 
1909.  '^ 

Thk  furnace  consists  of  a  central  crucible  chamber,  open 
at  the  top,  and  two  combustion  chambers  ])laccd  on 
opposite  sides  of  the  crucible  chamber,  each  combustion 
chamber  being  jirovided  with  a  burner  projecting  down- 
wards into  the  chamber.  The  crucible  chamber  is  provided 
with  a  movable  cover,  and  means  are  provided  for  tiltine 
the  furnace.— A.  G.  L. 

Alio;/ ,■    Antifriction  .     E.  A.  Touceda,  Albany,  NY 

U.S.  Pat.  933,139,  Sept.  7,  1909. 
The  alloy  contains  relatively  large  proportions  of  lead 
and  cadmium  and  a  relatively  small  proportion  of 
magnesium;  the  proportion  of  lead  is  greater  than  that 
of  cadmium.  The  alloy  of  cadmium  and  lead  is  said  to 
be  hardened  by  the  magnesium. — .J.  W.  H. 

Metals  ;   Annealing  of .     E.  M.  D.  Hirsch.      Fr    Pat 

399.977.  .May  II.  1908. 
The  non-oxidising  atmosphere,  in  which  the  m.tal  is 
annealed,  is  obtained  by  means  of  a  current  of  nitrogen. 
The  gas,  which  may  be  pro<luccd  as  a  by-product  in  the 
manufacture  of  liquid  air.  is  employed  "in  preference  to 
carbon  dioxide  in  the  treatment  of  iron  alloys.— C.  \   VV 


Zinc  oxide  ;    Preliminary  preparation  of  with  a  vieir 

to    il.i    metallurgical    Iriatmcnt.     H.     Pape.     Fr      Pat 
400,547,  March  9,   19t)9. 

The  metallurgical  treatment  of  the  voluminous  zinc 
oxide  obtained  by  condensation  is  extremely  difticult. 
According  to  the  present  patent,  the  oxide  is  subjected  to  a 
high  temi)erature.  exceeding  1000^  C.  in  a  n-vcrbcratorv 
furnace.  After  two  to  three  hours'  heating,  the  material 
is  obtained  in  lumps  and  solid  grains  of  which  the 
apparent  density  may  be  as  much  as  live  times  greater 
than  that  of  the  original  substance.  The  product  having 
been  cooled,  and  crushed  if  necessary,  may  then  be 
smelted  for  the  metal  in  the  usual  way. — C.  A.  \V. 

Calamines;      Milhod     of    calcining     and     simultaneoutlii 

enriching  poor  .     J.   L.    Babe.     Fr.    Pat.   400,727 

March   12,   1909. 

Ax  orilinary  reverberatory  furnace  is  employed.  i)rx)vided 
with  an  upper  and  lower  hearth,  surrounded  "by  a  chamber 
in  which  the  oxide  fumes  are  condensed.  "  The  upper 
hearth  or  roasting  table  is  charged  with  a  mixture  of 
carbon  and  calamine  which  is  heated  indirectly  through 
the  hearth,  the  tein|X-raturc  being  raised  to  "the  point 
necessary  for  reduction  by  a  current  of  air  drawn  through  the 
surrounding  chamber.  "The  zinc  oxide  fumes  as  they  an- 
formed,  together  with  the  other  products  of  roasting'  and 
combustion,  are  drawn  over  a  mixture  of  calamine  and 
zinc  oxide  on  the  lower  hearth.  By  the  production  of 
zinc  carbonate  in  this  way.  crude  calamine  ores  may  b<- 
enriched.  Any  oxide  passing  away  is  condensed  in  tiannel 
bags  in  the  upper  part  of  the  surrounding  chamber. 

— C.  A.  W. 

Volatile  chlorides,  especially  those  of  heavy  melata  ;   Prouu 

for    obtaining .     P.     Prior.     Ger.     Pat.     212.216, 

•     April  13,  1907. 

StTLPHiDE  or  oxide  ores  or  compounds  of  the  mctaU  »r» 
mixed  with  suitable  chlorides  and  with  a  solid  carbonaceous 
fuel,  and  heated  by  means  of  an  air-blast  to  the  desired 
temperature.  The  jjroccss  may  l>e  ai>plied  to  the 
separation  of  metals  which  form"  volatile  chlorides  from 
other  metals,  and  also  to  the  separation  of  metals  which 
form  chlorides  of  different  degrees  of  volatility.  For 
e.xamjile.  auriferous  and  argentiferous  ores  may  be  mixed 
with  fuel  and  with  .sodium  chloride,  and  treated  in  the 
way  described.  The  volatilised  chlorides  of  gold  and 
silver  arc  preferably  passed  into  a  condensing  chamber 
containing  metallic  iron,  on  which  metallic  gold  and 
silver  are  deposited. — A.  S. 

Tin  contained  in  the  liquors  obtained  by  the  treatmml  "• 
tin-plate  scrap  with  stannic  chloride  or  ferric  chloriti 
or  mixtures  of  the  two  ;    Process  for  recovering  thi  — 
J.  Perino.     Ger.  Pat.  212,757,  Dec.  25.  1907. 

The  liquors,  which  contain  the  tin  in  the  form  of  stannous 
chloride,  are  oxidised  by  means  of  air.  and  simultaneously  . 
or  sul)sc(nicntly    heated,    whereby   a    portion   of   the  tin 
is  precipitated  as  basic  chloride,  whilst   the  remainilrr  ■ 
converted     into     stannic     chloride:     3SnC1.^0-J-H.O 
2Sn(0H)Cl-^.SnCl,.     The    basic    chloride    is    removed    by 
filtration,   dried,   and    heated   to  redness  in  a  current  of. 
air.  whereby,  especially  in  presence  of    ferric  oxide,  it   ■- 
decomposed     into    tin    dioxide    and    clilnrine.     The    t 
dioxide  may  be  reduced  to  metallic  tin.  whilst  the  chlorii 
may  be  utilised  for  the  oxidation  of  (he  stannous  chlori' 
(or  ferrous  chloride)  in  a  further  quantity  of  the  liquor. 

—A.  8. 

Iron  ;  Copperising .     W.  G.  Clark.  Geelong,  Victoria 

U.S.    Pat.    932,964,   Aug.    31,    1909. 

See  Eng.  Pat.  16,820  of  1908  ;  this  J..  1909.  986.— T.  F.  H 

Mctallurgic  process  to  produce  metals  or  steels  of  all  qualit>( 
h.     H.     Baraduc-Mullcr,     Paris.     U.S.     Pat.     933.Sf>: 

Sept.  7,   1909. 

See  Fr.  Pat.  389.577  of  1907  ;   this  J..  1908,  985.— T.  F.  1' 
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Furnace  for  the  cementation  of  articles  of  iron,  steel,  and 
alloys  of  steel.  F.  Giolitti,  Rome,  Assignor  to  Soc. 
Anon.  Italiana  Gio.  Ansaldo  Armstrong  &  Co.,  Genoa. 
U.S.  Pat.  933,642,  Sept.  7.  1909. 

See  Fr.  Pat.  392,960  of  1908  ;   this  J.,  1909,  25.— T.  F.  B. 

Iron,  soft  steel,  and  cast  steel ;  Cementation  of .     E. 

Jouard.     Fr.  Pat.  401,105,  July  7,  1908. 

See  Eng.  Pat.  23,958  of  1908  ;  this  J.,  1909.  428.— T.  F.  B. 

Metals,  especially  iron  ;    Process  for  refining  .     J.  H. 

Reid.     Fr.  Pat.  401,136,  March  23,  1909.     Under  Int. 
Conv.,  Sept.  9,  1908. 

See  U.S.  Pat.  920.391  of  1909  ;   .his. J.,  1909, 609.— T.  F.  B. 

Blast-furnace  dust;    Mamifacture  of  coherent  bodies  from 

.     W.    Schumacher.    Osnabriick.    Germany.     U.S. 

Pat.  933,270,  Sept.  7,  1909. 

See  Eng.  Pat.  14,399  of  1908  ;  this  J.,  1909,  889.— T.  F.  B. 

Frecious  metals  and  other  meUils  ;    Process  for  separating 

which  are  combined  with  their  gangue  or  enclosed 

therein,    and    apparatus    therefor.     P.    Germain,    Paris. 
Eng.  Pat.  15,956,  July  27,  1908. 

See  Fr.  Pat.  391,032  of  1907  ;  tliis  J.,  1908,  1158.— T.F.B. 

Tungsten  ;    Process  for   increasiyuf   the   ductility  of  . 

Siemens    >md    Halske    Akt.-Ges.,    BerUn.     Eng.    Pat. 
17,611,  Aug.  21,  1908.     Under  Int.  Conv.,  Dec.  9,  1907. 

See  Fr.  Pat.  393,595  of  1908  ;  this  J.,  1909,  149.— T.  F.  B. 

Copper  and  its  alloys.  H.  C.  Heide.  London.  From 
Titanium  Alloy  Manufacturing  Co.,  New  Y'ork.  Eng. 
Pat.  25,035,  Nov.  20,  1908. 

See  U.S.  Pat.  905,232  of  1908  ;  this  J.,  1909,  27.— T.  F.  B. 

■Copper  matte  and  ore ;  Process  for  removing  lead  and 
other  impurities,   such  as  arsenic  and  antimony,  from 

,  at   the  same  time  obtaining  the  copper  as  metal. 

Usine  de  D^sargentation,  Soc.  Anon.     Fr.  Pat.  400,872, 
March  15,  1909.     Under  Int.  Conv.,  May  6,  1908. 

See  Eng.  Pat.  19,585  of  1908  ;   this  J.,  1909.527.— T.F.  B. 

J!inc  ores  ;    Process  of  treating  .     F.  T.  Snyder,  Oak 

Park,  Assignor  to  Electric  Metals  Co.,  Chicago.     U.S. 
Pat.  933,133,  Sept.  7,  1909. 

See  Fr.  Pat.  369,756  of  1906  ;  this  J.,  1907,  210.— T.  F.  B. 

£inc  ores,  galvanisers'  residues,  and  analogous  materials  ; 

Apparatus   for   smelting   .     E.    H.    Hopkins.     Fr. 

Pat.    400,867,    March    15,    1909.     Under    Int.    Conv., 
Nov.  16,  1908. 

See  Eng.  Pat.  12,403  of  1908  ;  this  J.,  1909.  714.— T.  F.  B. 

Solder  for  aluminium.     J.    F.    Guggenbulil,    Paris.     U.S. 
Pat.  933,433,  Sept.   7,   1909. 

See  Eng.  Pat.  28,511  of  1907  ;  this  J.,  1908,  689.— T.  F.  B. 

■Ore-separating  process.     M.  Ruthenburg,    Lockport,   N.Y. 
U.S.  Pat.  933,491,  Sept.  7,  1909. 

■See  Eng.  Pat.  28,191  of  1907 ;   this  J.,  1909,  26.— T.  F.  B. 

Ores ;    Process  of  treating  .     A.    A.    Lockwood   antl 

M.  R.  A.  Samuel,  London.       U.S.  Pat.  933,717,  Sepr.  7, 
1909. 

See  Fr.  Pat.  398,660  of  1909  ;  this  J..  1909.  889.— T.  F.  B. 

Crucible     furnaces.       KroeschoU     Bros.     Co.       Fr.     Pat. 
398,805,  Jan.  25,  1909. 

■See  U.S.   Pats.    910,091   and   911,271    of    1909;     this  J., 
1909,  207,   247.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(J .)— ELECTRO-CHEMISTRY. 

Report  of  British  Association  Committee  on  electro-analysis. 
See  XXIII.  Inorg.  Quant. 

Electrolytic     determination     of     thallium.     Morden.     See 
XXIII.  Inorg.  Quant. 

Patents. 

Batteries;    Electric  galvanic  .     G.   Schauli,   London. 

Eng.  Pat.  14,009,  July  9,  1908. 
The  negative  clement  of  the  battery  consists  of  a  number 
of  zinc  plates,  formed  from  pressed  sheet  zinc,  which  raay 
or  may  not  be  corrugated  on  one  side,  the  sheets  being 
connected  together  by  a  cast  zinc  frame  or  zinc  strips. 
The  positive  element"  consists  of  plumbago  and  charcoal 
or  charcoal  and  manganese  dioxide  attached  to  a  central 
carbon  rod,  and  surrounded  by  a  paste  or  mixture  of 
ammonium  cliloride,  other  metallic  chlorides  or  lime  salts, 
and  zinc  chloride.  The  electrodes  are  placed  in  an  electro- 
lyte compo.sed  of  "  amylon."  and  exciting  salts  such  as 
platinum  ammonium  chloride,  zinc  ammonium  chloride, 
and  alum. — B.  N. 

Conductors ;     Electric    .     P.    MacGahan,    Pittsburg, 

Pa.,  U.S.A.  Eng.  Pat.  23,007,  Oct.  29,  1908.  Under 
Int.  Conv.,  Nov.  8,  1907. 
A  COEE  of  suitable  metallic  conducting  material,  such  as 
copper,  surrounded  by  a  different  conducting  material, 
such  as  aluminium,  is  drawn  through  rolls  and  dies  until 
of  the  desired  shape  and  size  The  conductor  is  then 
passed  through  an  electrolytic  bath,  capable  of  producing 
an  insulating  coating  of  aluminium  oxide  on  the  surface 
in  the  form  of  a  thin  film. — B.  N. 

Furnace  ;    Electric  .     J.   A.   Hay,   London,  Assignor 

to  American  Electric  Furnace  Co.,  New  York.  T-.S. 
Pat.  932.469,  Aug.  31,  1909. 
The  crucible  or  hearth  of  the  furnace  is  provided  with  a 
passage  for  limbs  of  the  core  and  a  winding  orwindingsfor 
the  primary,  the  passage  being  furnished  with  a  metallic 
shield  having  a  radiation  surface,  in  the  form  of  ribs, 
of  greater  length  than  the  axial  diameter  of  the  shield 
itself,  the  total  area  of  the  surface  being  greater  than  the 
normal  surface  area  of  the  passage. — B.  N. 

Ozone  ;    Process  of  producing  .     J.   F.   Place,   Glen 

Ridge,  N.J.  U.S.  Pat.  932,898,  Aug.  31,  1909. 
Compressed  air  is  passed  through  a  coil  immersed  in 
liquid  oxygen  which  is  thus  evaporated,  the  air  being 
cooled  and  liquefied.  The  vaporised  oxygen,  mixed 
with  part  of  the  cooled  air,  is  conducted  to  an  ozoniser, 
and  the  oxygen  lost  by  evaporation  is  replenished  by 
that  of  the  liquefied  air. — F.  Sodn. 

Electrodes    of    magnetic    oxide   of   iron ;     Process   for   the 

production  of .      P.  Askenasy.      Ger.  Pat.  212,795, 

July  7,  1908. 
A  MiXTtTRE  of  finely  divided  iron  and  solid  oxygen- 
yielding  substances,  such  as  chlorates  or  pcrchlorates, 
with  or  without  the  addition  of  a  diluent  {e.g..  iron  oxide) 
is  brought  to  reaction  in  any  suitable  manner  in  a  mould 
of  the  shape  of  the  electrode  it  is  desired  to  produce. 
The  magnetic  oxide  of  iron  produced  is  melted  by  the  heat 
of  the  reaction,  and  solidifies  in  the  desired  shape.— A.  S. 

Arc  flames;  Process  for  the  production  of  quirtly  burning 
- — .  Kunheim  und  Co.  Ger.  Pat.  212,881,  May  8, 
1907. 
When  a  current  of  gas  is  passed  through  a  conduit  in 
which  an  arc  has  been  produced,  tlu^  arc  travels  along  the 
electrodes  in  the  direction  of  the  gas  current.  If,  how- 
over,  a  force  of  equal  intensity  be  exerted  in  the  opposite 
direction,  a  condition  of  equilibrium  is  attained,  and  the 
arc   flame   burns   quietly.     In   such   quietly   burning   arc 
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fiames,  tho  aureole,  or  decomposition  zone,  disappears 
almost  entirely.  The  force  opposed  to  the  current  <if  gas 
may  he  an  electro-dynamic  one,  or  the  "  driving  [.ower  " 
of  the  hot  gases  from  the  arc  may  be  utilised,  t-y.,  by 
lending  the  current  of  gas  to  be  treated  downwards 
through  the  reaction  chamber.  According  to  the  picscnt 
patent  the  intensity  of  one  or  of  both  of  the  op|w'sing 
forces  is  made  to  decn'asc  in  the  direction  of  its  action  ; 
this  may  be  effected  for  example  by  making  the  conduit 
in  which  the  arc  is  produce<l  of  increasing  cross-sectional 
area  in  the  direction  of  How  of  the  current  of  gas.  In  tliis 
way,  accidental  variations  in  the  intensity  of  the  forces 
cause  merely  a  displacement,  but  not  destruction  of  the 
equilibrium. — A.  S. 

Electric  cells.     J.   Spiliotopol,  Berlin.     Eng.   Pat.    ls.115, 
Aug.    28,    1908. 

See  Cer.  Pat.  2O.'),089  of  liK)5 ;  this  J.,  l!Kl!t,  148, 
Aluminium  mav  be  used  as  cathode  in  place  of  tin. 

— T.  F.  B. 

Furnace  ;    Electric  .       ,1.  B.  Trillon,  Assignor  to  Soc. 

Electrochimique    du    Ciffre.    St.    Jeoire,    France.     U.S. 
Pat.  932,83.1,  Aug.  31,  19U9. 

See  Fr.  Pat.  370,051  of  190(5 :   this  J.,  1!H)7.  210.— T.  I'.  B. 

Eleclric  Irann/ormer-Zurnace.  0.  Frick,  Saltsjol)a<lon, 
Sweden,  Assignor  to  The  Grondal  Kjellin  Co..  Ltd., 
London.  '  U.S.   Pat.  933,1(19,  Sept.  7.   1909. 

See  Fr.  Pat.  3(i9,2(i7  of  1901) ;   this  J.,  1907,  157.— T.  F.  B. 

Eleclric  /urnaces  for  treating  gas  or  gaseous  mixtures. 
Salpetersfiure  Industrie-Ges.  Fr.  Pat.  400,771,  March  13, 
1909.      Under  Int.  Conv.,  May  22,  1908. 

See  Eng.  Pat.  8443  of  190Q  ;   this  J.,  1909,  715.— T.  F.  B. 

Gases;     Art   of  treating   electrically.     O.    Moscicki, 

Gambach.    Switzerland.     U.S.    Pat.    933,094,    Sept.    7, 
1909. 

See  Fr.  Pat.  380,614  of  1907  ;   this  J.,  1908,  22.— T.  F.  B. 

Electric  arcs  of  great  length  ;    Process  for  producing  . 

Centrals,     f.    Wissensch.-Techn.     Untersuchungen.     Fr. 
Pat.  398,930,  Jan.  29,  1909. 

See  Eng.  Pat.  2216  of  1909  ;   this  J..  1909,  (!G1.— T.  F.  B. 

Electric  flame  arcs  of  high  tension  in  series  in  a  high  tension 

circuit  ;     Process   for    iticreasing   the   efficiaicy   of . 

Salpetersaure  Industrie-Ges.    Fr.  Pat.  400.745.  March  12, 
1909. 

See  Eng.  Pat.  6429  of  1909  :   this  J.,  1909,  943.— T.  F.  B. 

Regenerating    hiacktned    carbon    filament    electric    lamps. 
Eng.  Pat.  8283.     See  II. 

(B. )— ELECTRO-METALLURGY. 

Ore   analysis  ;     Application    of  graded   potentials  to  . 

D.  F.  C'alhane  and  J.  C.  Woodburv.     .1.  Amer.  Chem. 

Soc,  1909,  31.  1048—1051. 
The  following  form  of  procedure  was  found  to  be  useful 
for  the  analysis  of  ores  containing  mucli  lead  and  smaller 
quantities  of  silver  and  copjjcr.  together  with  iron, 
aluminiimi,  magnesium,  and  calci\im.  The  actual  ore 
used  in  the  exi)erimcnts  was  a  carbonate.  The  electro- 
lytic cell  consisted  of  a  platinum  crucible  weighing 
45  grnis.,  in  which  was  placed  concentrically  a  smaller 
crucible  weighing  about  16  gnns.  The  smaller  crucible 
was  siipporte<l  by  a  device  made  of  a  thread  spool  on  the 
end  of  a  wooden  rod  ;  contacts  of  thin  co])pcr  scciinci  in 
the  lower  end  of  the  spool  pressed  it  against  the  inner  walls 
of  the  crucible,  holding  it  in  place  and  making  electrical 
connection  with  the  solution.  The  capacity  of  the  space 
between  the  two  crucibles  was  about  30  c.e.  Two  grms. 
of  the  ore  were  dis.solved  in  nitric  acid  and  any  remaining 
free  acid  was  neutralised.  Thirty  c.c.  of  nitric  acid  of 
sp.  gr.  1-42  were  then  added,  the  s.ilution  was  diluteil  to  a 
volume  of  250  c.c,  and  25  c.c.  of  this  solution  were  placed 
in  the  space  between  the  two  crucibles.     With  an  E..M.F. 


of  1-4  volts  the  silver  was  deposited  in  two  hours.  After 
the  silver  had  been  rinsed,  dried,  and  weighed,  the  electro- 
lysis was  continued  over-night  at  a  pressurt'  of  2  volts,  the 
dei)osited  copper  and  lea<l  dioxide  being  then  waslied. 
dried,  and  weighed.  The  lead  i)eroxide  was  dried  at 
160° — 180'  C.,  the  temi)erature  being  raised  slowly  and 
kept  at  the  higher  point  for  about  1  hour.  During  the 
last  half  JKMir  of  the  silver  deposition,  it  was  necessary  to 
keej)  tlie  potential  carefully  at  1-4  volts  to  avoid  re- 
solution of  silver  by  the  nitric  acid  present. — W.  P.  S. 

Steel ;     Treatment   of  in    electric   furnaces.     H.    M. 

Howe.     Eng.   and   Min.   ,1.,    1909,  88,  4(X) -406. 

The  author  conipar<'S  the  results  of  steel  prfKluction  from 
pig  iron  in  electric  and  other  furnaces,  jMjrticulurly  with 
reference  to  the  renuival  of  phosphorus  and  sulphur. 
In  electric  furnaces,  the  current  is  only  utilised  for  the 
production  of  heat,  the  reactions  being  broiiglit  about  in 
the  usual  manner  by  the  aildition  of  'mm  oxide,  carbon, 
ferro- manganese,  etc..  the  chief  dilTcniice  being  that  in 
the  electric  furnace,  heat  is  supplied  and  may  bt^  main- 
tained, without  the  introduction  of  oxygen  or  sidplmr. 
Electric  smelting,  owing  to  its  high  cost,  can  only  coniiwte 
with  the  or<iinarv  processes  in  the  linal  stages  of  steel 
making,  the  molten  pig  iron  In-ing  nin  into  eU'Ctric  fur- 
)  naces  for  the  removal  of  impurities  and  for  conversion 
into  steel.  Electric  furnaces  may  lie  ilivided  into  three 
groui>s,  ei"r.,  arc,  resistance,  and  combined  arc  and 
resistance  furnaces,  illustrations  of  which  are  given.  In 
the  Heroult  and  Stassano  type  of  arc  furnace,  the  current 
enters  and  leaves  the  furnace  above  the  bath,  and  is 
liable  to  violent  fluctuations  owing  to  occasional 
short  circuits  caused  by  the  making  and  briii  ;  . 
of  the  arc.  especially  during  the  boilingup 
In  the  Giffre  and  (iirod  type,  in  which  the  current  i  i.;.  i 
above  the  charge  and  ]iasses  out  through  the  bottom  of  th* 
furnace,  using  the  bath  of  metal  as  the  lower  electrodi- 
this  defect  is  minimised,  at  the  possible  expense  of  tin 
furnace  bottom.  Of  the  resistance  furnaces,  the  Kjellin 
furnace  consists  of  an  annular  trough  holding  the  nu'lten 
metal,  in  which  the  curR'nt  is  induced  by  means  of  a 
central  core.  In  the  Koechling-Kodenhauser  furnace, 
three  cores  arul  coils  are  used,  the  steel  being  lu-atwl 
in  a  narrow  channel  i)assing  round  the  outside  of  them, 
and  which  is  in  connection  with  a  central  bath  of  the 
metal  ;  a  current  also  passes  through  the  metal  from 
electrodes  buried  in  the  walls.  As  the  heat  is  generated  in 
the  metal,  in  induction  furnaces,  the  slag,  which  is  only 
heated  by  contact,  tends  to  be  insufliciently  melte<l.  and 
the  rapid  rotation  of  the  metal,  caused  i»y  the  action  of 
the  current,  ntnrds  the  separation  of  the  slag.  In  the 
Kjellin  furnace,  the  narrow  channel  also  renders  th' 
removal  of  slag  difficult.  On  the  other  hand,  there  is  ni' 
local  overheating,  as  is  the  case  in  arc  furnaces  where  the 
arc  strikes  the  metal,  and  which  may  cau.se  a  certain 
amount  of  injury  to  the  steel.  Owing  to  the  favourftbl<- 
deoxidising  conditions  sub.sequently  obtainable  in  elcctru 
furnaces,  dephosjihorising  can  be  carrieil  on  with  rapidit\ 
by  the  free  addition  of  iron  oxide,  but  large  amounts  i  ' 
phosphorus  which  retpiire  several  successive  slagginf.'- 
coulcl  be  more  iconomically  n'moved  in  ortlinary  furnacr> 
After  oxidation  of  the  phosphorus,  the  phosphatic  slat 
is  thickenid  with  lime,  or  otherwise,  and  removed.  .After 
removal  of  the  phosphorus,  deoxidation  is  mainly  aeiom- 
plished  by  nu-ans  of  carbon,  and  when  lu'arly  all  the  iron 
and  manganese  oxides  have  been  reduced,  the  ciiiben 
commences  to  re<iiice  the  lime,  rt-snlting  in  the  foriiuitmii 
of  calcium  sulphide,  which  passes  into  the  slag 
C+(FeMn)S  i-CaO=CaS-i-FeMn-i-CO.  Owing  to  lb. 
absence  of  extraneous  fuel,  the  steel  can  readily  lie  iilii  •• 
completely  desulphurised.  A  table  is  given  of  ten  :  t- 
of  greatly  varying  basicity,  showing  that,  in  the  ilt.ii.' 
funiacc,  it  is  unnecessary  for  desiil|iliurising  slags  to  !■• 
strongly  ba.sic.  Electric  furnace  steels  are  said  to  contain 
less  hydrogen  and  nitrogen,  it  being  siiggcsteil  that  the 
absence  of  the  former  may  be  due  to  the  formation  of 
acetylene  or  other  Imlroearbons,  owing  to  the  presence  of 
some  calcium  carbide,  but  the  superiority  of  eliHtric 
funiace  steel  over  o|>en-hearlh  steel  is  ehielly  due  to  it» 
greater  freedom  from  slag  and  oxide. — F.  R. 
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Patents. 

Furnaces  ;  Electric  induction .     Rochling'schc  Eiseii- 

und  Stahlwerke  Ges.m.b.H.  and  W.  Rodenhauscr, 
Volklingen  on  Saar,  Germany.  Eng.  Pat.  18,513, 
Sept.  3,  1908.     Under  Int.  Conv.,  Feb.  26,  1908. 

The  object  of  this  invention  is  to  reduce  the  magnetic 
dispersion  which  is  produced  in  furnaces  where  the 
melting  channel  forms  the  secondary,  at  a  relatively  great 
distance  from  the  iron  core.  The  various  members  of  the 
latter  are  composed  of  sheet  metal  lamina,  which  are 
considerably  greater  in  width  than  the  tliickness  of  the 
assembled  laminae,  the  core  thus  being  of  an  elongated 
rectangular  form  in  cross-section.  The  core  comprises 
two  vertical  limbs,  and  two  curved  yoke-pieces  aljutting 
against  the  extremities  of  the  vertical  hmbs,  in  such  a 
way  that  the  lamin«  of  the  vertical  limbs  and  yoke  pieces 
are  continuous.  The  vertical  limbs  are  arranged  with 
their  wider  faces  directed  towards  each  other,  and  at  such 
a  distance  apart  as  to  afford  a  wide  working  hearth, 
the  latter  being  formed  by  the  union  of  the  two  annular 
channels,  forming  the  secondary  of  the  furnace,  sur- 
rounding the  vertical  limbs  of  the  core.  The  upper  semi- 
circular yoke-piece  is  arranged  in  a  horizontal  plane,  in 
order  to  give  access  to  the  worldng  hearth,  the  lower 
yoke-piece  being  arranged  in  a  plane  containing  the  longi- 
tudinal axes  of  the  vertical  limbs,  so  that  the  latter  and 
the  yoke  may  be  made  in  one  piece. — B.  N. 

Furnaces  ;   Electric  induction  .     The  Grondal  Kjelliu 

Co.,  Ltd..  and  J.  Harden,  London.  Eng.  Pat.  8194, 
April  5,  1909. 

The  secondary  of  the  furnace  consists  of  a  melting  chamber 
in  the  form  of  an  annular  channel  carrying  the  charge. 
This  melting  chamber  or  lining  is  composed  of  graphite 
or  plumbago  and  a  refractory  binding  material,  such  as 
fireclay,  intimately  mixed  in  such  proportions,  that, 
when  starting  the  furrnce,  the  primary  current  will  induce 
currents  in  the  chamber  walls  sufficiently  strong  to  heat 

1  them  and  melt  the  charge  by  conduction.  When  the 
charge  becomes  a  continuous  conducting  mass,  the  current 
will  then  fiow  through  it  in  preference  to  the  chamber  walls. 
The  latter  may  consist  of  almost  pure  graphite,  containing 
only  a  small  percentage  of  tar,  molasses,  or  the  like,  when 
dealing  with  a  charge  of  high  melting  point.  The  portions 
of  the  walls  adjacent  to  the  surfaces  of  contact  with  the 
charge,  are  enlarged,  in  order  that  these  parts  may  carry 

I  a  larger  portion  of  the  induced  current.  During  the 
starting  of  the  furnace,  a  jiortion  only  of  the  primary 
winding  is  connected  across  a  source  of  constant  voltage, 

1  and  means  are  provided  for  putting  the  whole  of  the 
primary  winding  into  the  circuit  when  the  charge  is  fused 
"1  heated  sufficiently  to  become  a  continuous  electiic 
'  onducting    mass.     The    inner    surface    of    the    melting 

,  chamber  may  be  faced  with  a  thin  layer  of  magnesite  or 

,  other  suitable  inert  material,  in  order  to  avoid  the  intro- 
duction of  carbon  or  silicon  into  the  charge. — B.  N. 

[I'liritic^    Svieltiwj- furnace,     ti.     B.     Ladd,    Washington, 
D.C.     U.S.  Pat.  931,775,  Aug.  24,  1909. 

TuE    furnace,    which    is    intended    for    so-called    pyritic 

smelting,  consists  of  an  elongated  hearth  containing  molten 

,  matte,  and  provided  with  tuyeres  placed  above  the  normal 

jlevel  of  the  bath.     A  conduit  extends  between  this  hearth 

and  a  fore-hearth  at  the  level  of  the  elongated  hearth. 

\  I  uiTent  of  electricity  for  heating  the  matte  is  passed 

'  luoen  an  electrode  placed    in    the    fore-hearth    and  a 

'  tid  electrode  placed  in  the  elongated  hearth.     The  fore- 

'ith  is  provided  with  a  tap-hole,  through  which  molten 

'Hiiterial  is  continuously  removed. — A.  G.  L. 

I'liinace;     Electric   for  the  fusion   and   rrdnrtion  of 

"les.  Akticbolaget  Elektrometall.  Vi:  I'at.  400,244', 
F<b.  25,  1909.     Under  Int.  Conv.,  March  10,  1908. 

The  ore  charge  is  introduced  through  a  central  opening 

u  the  upper  part   of  the  furnace,   which  is  of  such  an 

'nternal  form,  that  free  spaces  always  exist  between  the 

nclined  iipper  surface  of  the  Tuaferial  and  the  masonry 


of  the  furnace.  The  electrodes  penetrate  tlio  .material 
\  in  these  free  spaces,  so  that  the  heat  is  developed  princi- 
pally in  the  interior  of  the  mass,  and  the  masonry  of  the 
furnace  is  consequently  protected  against  the  elevated 
temperature  existing  in  the  zone  of  fusion.  The  material 
may  be  charged  through  an  inclined  rotating  tube,  the 
lower  end  of  which  fits  into  the  opening  in  the  top  of  the 
furnace.  In  an  alternative  form,  a  blast  of  air  is  introduced 
at  the  bottom  of  the  inchned  tube,  in  order  to  bvirn  the 
escaping  gas  for  the  purpose  of  calcining  the  material, 
but  in  tliis  case  a  separate  hopper  must  be  provided  for  the 
introduction  of  the  reducing  material,  such  as  carbon. 
The  arrangement  is  suitable  for  use  with  a  polyphase 
current. — B.  N. 

Oxides  and  the  like  ;   Method  of  reducing  and  melting . 

0.     Frick,     Sheffield,     England.     U.S.     Pat.     932,459, 
Aug.  31,  1909. 

The  material  to  be  treated  is  successively  introduced 
between  electrodes  in  such  a  manner  as  to  form  a  contin- 
uous    conductor     of     "  high-resistant "     material.     The 

i  material  is  reduced  by  causing  an  alternating  current 
to  flow  through  the  "  high-resi'^tant  "  conductor  ;  the 
reduced  material  falls  into  an  annular  crucible  and  is 
melted  by  an  electric  current  induced  in  the  substance 

;    within  the  crucible. — B.  N. 

Galvanising    rods,    tubes   or   the   like ;    Electro-galvanising 

apparatus  specially  applicable  for .     G.  A.  Beckett, 

Seacombe,  Cheshire.     Eng.  Pat.  24,467,  Nov.  14,  1908. 

The  electrolytic  bath  is  fitted  with  upper  and  lower  anodes, 
and  with  a  series  of  sprocket  wheels,  the  latter  being 
adapted  to  propel  the  rods  or  tubes  between,  and  in 
proximity  to,  the  anodes,  and  along  an  inchned  supporting 
contact  rail  which  forms  the  negative  electrode.  After 
leaving  the  last  wheel,  the  rods  or  tubes  are  raised  from 
the  bath  by  a  lifting  device,  consisting  of  an  endless  chain 
carrying  arms  which  engage  with  the  rods.  Brackets 
fixed  to  the  top  of  the  tank,  carry  girders,  from  which  the 
axles  of  the  sprocket  wheels  are  supported  by  means  of 
i  suitable  brackets.  Vertical  screws,  engaging  in  the 
i  girders,  are  attached  below  to  the  upper  anode,  so  that  the 
height  of  the  latter  may  be  adjusted  by  turning  the  screws. 
The  sprocket  arms  are  fixed  to  a  hinged  detachable  rim, 
which  may  be  rapidly  bolted  in  position  on  the  periphery 
of  the  wheel. — B.  N. 

Zinc  sulphate  solutions  to  be  used  for  the  electrohftic  separa- 

iion  of  zinc  ;  Process  for  removing  iron  from by  means 

of    peroxides    and    zinc    oxide.     Siemens    und    Halsko 
Akt.-Ges.     Ger.  Pat.  213.004,  April  12,  1908. 

Makgauese  dioxide  is  used  for  the  oxidation  of  the  iron 
contained  in  zinc  sulphate  solutions,  with  a  view  to  the 
subsequent  precipitation  of  the  iron  with  zinc  oxide. 
The  manganese  dioxide  is  regenerated  during  the  electro- 
lytic separation  of  the  zinc  from  the  purified  solution. 

— A.  S. 

Electroplfitinrj    apparatus.     The     Weaker    Co.     Fr.     Pat. 
400,600,  March  2,  1909. 

See  Eng.  Pat.  .5087  of  1909  ;   this  J.,  1909,  716.— T.  F  B. 

Electric  induction  furnace.  C.  Grunwald.  Fr.  Pat. 
400,864,  March  15,  1909.  Under  Int.  Conv.,  May  7, 
1908. 

See  Eng.  Pat.  3599  of  1909  ;   this  J.,  1909,  800.— T.  F.  B. 

Electric  furnaces.     J.  H.  Rcid.     Fr.  Pat.  401,135,  March  23. 
1909.     Under  Int.  Conv.,  Aug.  22,  1908. 

See  U.S.  Pat.  917,796  of  1909  ;  this  J.,  1909,  530.— T.  V.  B. 

Gold  and  gold  alloys  ;    Process  for  the  electrolytic  parting 

of  crude  by  aid  of  asymmetric  alternating  currents. 

Norddcutscho  Affinerie.     Fr.   Pat.   401.052.   March  20, 
1909.     Under  'nt.  Conv.,  Sept.  21,  1908. 

See  Ger.  Pat.  207,555  of  1908  ;  this  J.,  1909,  482.— T.  F.  B. 
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XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

Animal  fals  ;    DeUttion  of  some  in  admixture  with 

other   animal  lain   by   PoUnske's   method.     L.    Liiband. 
Z.  Uiitcis.  Nahr.  Genussm.,  1909,  18,  289—299. 

From  an  experiuifiitnl  examination  of  Polenske'n  method 
of  dotocting  animal  fats  in  admixture  with  other  animal 
fats  bv  means  of  the  difference  between  the  melting 
and  solidification  points  (this  .1.,  1907.  1148  ;  1908,  1119), 
the  author  concludes  that  if  the  directions  are  closely 
followed,  concordant  figures  may  be  obtained  by  different 
workers.  The  "  difference  value  "  obtained  with  different 
kinds  of  beet  fat  ranged  from  13-65  to  14-85,  the  highest 
value  Ix-ing  thus  slightly  higher  (015)  than  that  recorded 
by  Polenske.  A  sample  of  fat  extracted  from  salted 
American  beef  cave  a  value  of  1310,  and  a  sample  of 
tallow  oil  a  value  of  14-20.  The  "  difference  values  " 
of  9  samples  of  lanl  of  different  origin  ranged  from  19-35 
to  20-60,  and  thus  fell  within  the  hmits  given  by  Polenske 
(19 — 21).  A  sample  of  lard  containing  10  per  cent,  of 
beef  tallow  gave  a  difference  value  of  18-60,  but  it  was  not 
jrossiblc  to  detect  the  presence  of  5  per  cent,  of  beef 
tallow,  the  "  difference  value  "  of  the  mixture  in  that 
case  being  9-65,  and  thus  «-itliin  the  limits  for  pure 
lard.  The  variations  of  the  values  given  by  100  samples 
of  purL-  butter  fat  differed  considerably  from  th(-  figures 
given  bv  Polenske,  the  following  i-esults  being  obtained  : — 
Russian  butter.  11.50  to  16-80;  Dutch  butter,  16-00 
to  lti-65:  Danish  (imported)  butter,  12-80  to  14-50; 
and  Danish  butter.  12-05  to  15-50.  In  the  author's 
opinion  tlie  method  is  only  valuable  as  a  test  of  the  purity 
of  butter  when  it  confirms  the  results  of  other  tests, 
indicating  adulteration.  In  the  case  of  butter  with 
medium  or  high  saponification  and  Reichert-Mcissl 
values,  a  high  difference  value  cannot  be  regarded  as  a 
proof    of    adulteration. — C.  A.  M. 

Thermal  [Mntimi m]  lesl  of  solid  faU  determined  by 
mcang  of  the  llitrmoleomikr.  M.  Tortelli.  Gaz.  chim. 
ital.,  1909,  39.  II.,  71—100. 

The  author  describes  the  use  of  the  thermoleometer 
(this  J.,  1904,  668)  for  determining  the  thermal  (Maumene) 
value  of  oils  and  fats.  Tables  are  given  showing  the 
Maumene  values  of  mixtiires  of  different  oils  and  fats 
with  iMiratiin  oil,  aad  of  mixtures  of  olive  oil  with  other 
fatty  oils  ;  the  Jlaumene  values  of  animal  oils  at  different 
temjieratures,  and  of  solid  fats ;  and  the  ratios  between 
the  Maumene  values  and  io<iine  values  of  the  principal 
oils  and  fats.     (See  also  this  J.,  1909,  250.)— A.  S. 

Dtvelopmrnt    o/   fat    in    the    black    tcalnut.     M'Clcnahan. 
Sec  XXIV. 

Oermaii  East  A/rican  u^ax.      Chem.  and  Drugg.,  8ept.  18, 
1909.     [T.R.] 

The  trade  in  beeswax  received  its  impetus  in  1905  from  the 
southernmost  coastal  district,  Lindi.  Tho  Tabora  district 
is  the  chief  centre  both  of  production  and  of  trade,  and 
can  be  deixinded  upon  ft)r  a  regular  supjily  of  over  50  tons 
of  wax  per  annum.  The  total  value  of  wax 
exported  in  1907  amounted  to  £73.567,  as  against  i 
£44.405  in  1906.  Of  this  increase  £24.328  is  accounted 
for  by  the  lake  ports,  clucity  Muanza.  The  following  wore 
the   quantities   ex}X}rted   during   the  years   1905-6-7  : 


To 


United  Kitiuttom  cwt, 

tJcniiaiiy  (direct) , 

/.-inziljar „ 

•Heat  of  Africa 


\W)h. 


190«. 


1907. 


14 
6,174 
1,635 
3,3?2 


1 

4,746 

43« 

2,436 


117 
7.519 
1.113 
•1.710 


Tn  Kijropp  via  Uiianda  Railway. 


Patbkts. 

Fluid  or  semi-fluid  substance*  [jots,  margarine-emulsions. 

aoaps,  etc'\ ;    Cooling  apparatus  for .     E.  V.  Schou. 

Southall,  Middlesex.     Eng.  Pat.  1160,  Jan.  16,  1909. 

TiiE  apparatus  consists  of  two  cooling  rollers  placed 
parallel  and  close  to  each  other  and  rotating  in  op|M>sii, 
directions.  The  molten  fat  to  be  cooled  is  delivered  int 
a  V-shaped  channel  fitted  above  and  Ijctwecn  the  rollers. 
This  ehannel  is  constructed  of  non-conducting  material, 
or  its  walls  may  be  hollow-  so  that  hot  water  may  be 
passed  through  them.  A  slot  along  the  lower  part  of 
the  channel  allows  the  fat  to  How  between  the  rollers, 
the  object  being  to  keep  the  fat,  etc.,  in  a  hot  and  molten 
state  up  to  the  moment  when  it  is  delivered  on  to  tli' 
rollers,  where  it  is  immediat«,!y  cooled. — W.  P.  S. 

Fat ;      I'rocess  and  apimratwi  for  rendering  in  on 

open  boiler.     G.  Hiinmeke.     Ger.  Pat.  212,797,  Jan.  18, 
1908. 

The  melting  chamber  is  surroundi-d  by  a  steam  jacket 
and  the  latter  is  in  turn  surrounded  by  an  annular  clarj 
fying  chamber.  The  crude  fat  is  introduced  into  thi 
lower  half  of  the  melting  chamber  :  the  heavier  impuritiee 
settle  to  the  bottom  and  are  withdrawn  from  time  to  < 
time  through  a  pipe,  whilst  the  fat  rises  to  the  top.  and 
overllows,  through  a  filter,  into  tho  aiuiular  clarifj-ing 
chamber. — A.  .S. 

Lubricating  compounds  ;  Manufacture  of .     J.  E.  GUI, 

Franklin,  Pa.     U.S.  Pat.  932,855,  Aug.  31,  1909. 

A  "  co.MrouND  OF  LE.\D  "  is  heated  with  animal  oil  so 
as  to  form  a  homogeneous  liquid  ;  a  solid  animal  fat  it 
added,  and,  when  cold,  the  mass  is  mixed  with  petroleum 
oil.— W.  P.  S. 


Oils;      Process   for    nitrating    vegetable    or   animal   . 

F.  Gehr«.     Fr.  Pat.  398,748,  Jan.  25,  l',K)9. 

Animal  or  vegetable  fats  and  oils,  or  mixtures  of  the  same 
with  other  oils  and  solvents,  may  be  converted  into  sohd 
products  by  treating  them  with  sulphuric  acid,  then 
with  water,  and  afterwards  with  a  nitrating  mixture  of 
sulphuric  and  nitric  acids.  The  essential  feature  of  thi 
invention  is  the  preliminary  treatment  with  sulphurii 
acid  and  water.  The  products  may  be  used  in  the  prf. 
paration  of  explosives  and  in  dyeing. — W.  P.  S. 

Soap  ;    Toilet  cleaning  .     K.  Lyon,  Englewood,  X.J. 

U.S.   Pat.  932,152,  Aug.  24,   1909. 

Soap  (one  part)  is  incorporated  with  heavy  precipitated 
chalk  (two  or  more,  preferably  3  to  5,  parts).— C.  A.  .M. 

Wax-cxlracting  apparatus.     E.  Kopke,  Honolul-.i.  Hawaii. 
U.S.  Pat.  931,878,  Aug.  24,   1909. 

Tins  apparatus  consists  of  an  open  vessel  divided  into 
two  communicating  compartments  by  means  of  a  partition. 
Into  one  of  these  is  intr<>du(-(-d  the  receptacle  coiilainins 
the  material  to  be  extracted,  and  means  are  providi^l 
for  kei-ping  it  in  ))osition.  The  receptacle  has  a  hood- 
shaped  top  provided  with  a  s|>out,  b(-neath  which  is  a 
screen  covering  the  material  contained  in  a  cage. — C.  A.  M. 

Oil  from  the  pulp  of  cotton-seed  or  otiicr  oleaginous  material ; 

Process  and  apparatus  for  extracting  .     J.  E.  .Mills 

and  H.  B.  Battle.     Fr.  Pat.  398,953,  Jan.  30,  1!X)». 

SbrU.S.  Pat.  91 3,751  of  1909;  this  J.,  1909,373.— T.  K.  B 


Detergent    composition.     A.    Kavser.     Fr.     Pat.    401,119, 
March  23.   1909. 

See  U.S.  Pals.  923,850  and  924,792  of  1909  ;  this  J.,-1909 
802.— T.  F.  B. 
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(.4.)— PIGMENTS,  PAINTS. 

Red  lead  ;    Physico-chemical  and  technical  investiijation  of    : 

■ .     J.   Milbauer.     Chem.-Zeit.,   1909,  33,  950—951, 

960—961. 

jONTINUINO  his  experiments  on  the  formation  of  red  lead 

rom  lead  oxide  (this  J.,  1909,  012),  the  author  shows  that 

he  rapidity  of  rotation  of  the  reaction  tube  in  v.iiich  the 

ead  oxide  (3-7  grms.)  was  heated  in  a  current  of  oxygen 

;for  3  hours  at  470"  C. )  exerted  a  considerable  influence  on 

he  reaction.     Thus,  with  130  revolutions  jjer  minute,  the 

)roduct  contained   12-3  per  cent,   of  red  lead  ;    with  75 

■evolutions.  18-4  per  cent.  ;    with  30  revolutions,  19-4  per 

■ent.  ;     with    a    stationarj'    tube.    18-7    per    cent.     It   is 

)robable  that  these  results  are  due  to  the  faot  that  a  high 

:  peed  of  rotation  causes  the  lead  oxide  to  ball  together 

'ind  thus  to  expose  a  smaller  surface  to  the  gas.     Mercier 

Ann.  des  Mines,   1871,  19.  212)  stated  that  agitation  of 

he  lead   oxido  is  superfluous  ;    in   practice  the   mass  is 

tirred.   however,   to   ensure   even   heating.     All   the  fol- 

. owing  ex2>eriraents  were  carried  out  in  a  stationary  tube. 

t   was   found   that   preheating   the   gas    was   practically 

rithout    influence    on    the    reaction.     The    influence    of 

mpurities  was  then  studied  :   with  conditions  under  which 

jiure  lead  oxide  gave  a  red    product   containing  19-1  per 

;ent.  of  red  load,  an  addition  of  1  per  cent,  of  hydrogen 

jo  the  oxygen  gave  19-6  per  cent,  (red)  ;    5  per  cent,  of 

liitrogen  monoxide  gave  18-1  (red)  ;  steam  gave  19-8  (red)  ; 

'  itric   acid   vapour  gave   5-9fi   (yellowish-brown)  ;     moist 

mmonia    gave   2-6    (brown)  ;     0-1    per   cent,    of   sodium 

,ydroxide  added  to  the  lead  oxide  gave   18-5  (intensely 

,ed) ;   1  per  cent,  of  sodium  hydroxide  gave  17-5  (intensely 

ed) ;    0-1  per  cent,  of  lead  nitrate  gave  21-8  (fine  pink)  ; 

0  per  cent,  of  silver  nitrate  gave  20-8  (red) ;    10  per  cent. 

f  copper  nitrate  gave  20-6  (red) ;  0-1  per  cent,  of  bismuth 

itrate  gave   17-0   (brownish) :     10  per  cent,   of  bismuth 

itrate   gave  17-7  (brownish)  ;    0-1   per  cent,  of  cobaltous 

'itrate  gave  19-5  (brownisli);    10  per  cent,  of  cobaltous 

itrate  gave   10-9  (black) ;     10  per  cent,   of  zinc   nitrate 

lave  8-5  (pink) ;    0-1  per  cent,  of  zinc  nitrate  gave  19-2 

'oink) ;    0-1  per  cent,  of  sodium  nitrate  gave  20-9  (red)  : 

"1  per  cent,  of  sodium  carbonate  gave  18-0  (bright  red)  : 

'  per  cent,  of  silica  gave  17-9  (light  red) ;    1  per  cent,  of 

arium  sulphate  gave  15-7  (light  red)  ;    1  per  cent,  of  lead 

iilphate  gave  l.")-5  (light  red)  ;    1  per  cent,  of  iron  oxide 

ave  15-7  (light  red) ;    1  per  cent,  of  antimony  oxide  gave 

■3-5  (light  red) ;     1   per  cent,   of  aluminium   oxide  gave 

'7-2  (hght  red)  ;    1  per  cent,  of  calcium  oxide  gave '16-5 

ight  red) ;    1  per  cent,  of  arsenious  oxide  gave  15-5  (light 

|sd) ;    1  per  cent,  of  lead  chloride  gave  17-4  (light  red) ; 

'  per  cent,  of  tin  oxide  gave  ll)-9  (light  red)  :    1  per  cent. 

f  ammonium  vanadate  gave  17-3  (light  red)  ;    1  per  cent. 

f  ammonium   platinochloride  gave  21-6  per  cent,   (light 

3d) ;    words   in   parentheses  represent  the  colours  of  the 

roducts.     Addition    of   50    per   cent,    of    finely    divided 

lica  reduced  the  yield  of  red  lead  from  19-1  to  1-5  per 

'ent.  ;     70   per   cent,    of   finely-divided   carborundum    to 

-2  per  cent.  ;  90  per  cent,  of  barium  sulphate  to  16-0  per 

'ent.  ;   addition  of  coarse  carborundum  was  without  effect. 

■'ormation  of  red  lead  from  lead  carbonate  ]>roceeds  mueji 

lore  rapidly  than  from  lead  oxide,  a  maximum  of  89-9 

er  cent,  being  attained  after  3  hours'  heating,  which  was 

,  ot  increased  after  7  hours'  heating,  at  the  most  favourable 

pmperature  of  470°  C. — A.  G.  L. 

i 

■ithopone  ;    Analysis  of  .     J.   S.   Remington  and   C. 

•  Smith.     Caoutchouc  efc  Gutta-Percha,  1909,  6,  3259— 
\  3262. 

I'he  following  methods  of  analysing  lithopone  are  sug- 
ested  as  being  rapid,  exact,  and  applicable  to  any  sample, 
'he  sample  is  first  tested  for  the  presence  of  water-soluble 
ilts  of  iron,  -iinc,  calcium,  and  barium.  A  separate 
ortion  is  tested  for  barium  carbonate,  the  percentage  of 
16  latter  being  determined  if  necessary.  For  the  deter- 
lination  of  the  barium  sulphate  and  zinc  sulphide.  0-5 


grm.  of  the  sample  is  mixed  with  25  c.c.  of  water  at  40°  C.  r 
0-5  grm.  of  bromine  is  added,  the  containing  flask  is  covered 
with  a  watch-glass,  and  set  aside  for  one  hour,  during 
which  it  is  occasionally  agitated.  Ten  c.c.  of  concentrated 
hydrochloric  acid  are  then  added,  and  the  excess  of 
bromine  is  expelled  by  heat.  25  c.c.  of  water  are  next 
added,  and  the  contents  of  the  flask  are  boiled  and 
filtered  ;  the  residual  barium  sulphate  is  washed,  dried, 
ignited  and  weighed.  The  filtrate  from  the  jireceding 
operation  is  precipitated  by  barium  chloride,  and  the 
barium  sulphate  is  similarly  separated  and  weighed.  From 
tliis  weight,  the  percentage  of  zinc  sulphide  in  the  sample  is 
calculated.  For  the  determination  of  the  total  zinc, 
0-5  grm.  of  the  sample  is  treated  with  hydrocliloric  acid, 
and  the  zinc  is  precipitated  as  carbonate,  from  which  the 
total  percentage  of  zinc  oxide  is  obtained.  The  weight  of 
zinc  oxide  corresponding  to  the  zinc  sulphide  previously 
found,  is  deducted  from  the  weight  of  total  zinc  oxide, 
the  difference  giving  the  percentage  of  zinc  oxide  present 
as  such.  If  barium  carbonate  was  found  in  the  pre- 
liminary examination,  the  corresponding  weight  of  barium 
sulphate  must  be  deducted  from  the  total  weight  of 
barium  sulphate  (estimated  as  s'lch).  The  weight  of 
barium  sulphate  corresponding  to  the  barium  carbonate, 
must  also  be  added  to  the  weight  of  the  barium  sulphate 
corresponding  to  the  zinc  sulphide.  If  salts  of  iron, 
calcium  or  barium,  are  present,  the  zinc  must  be  separated 
Ijy  ammonia  and  ammonium  sulphide.  The  following 
table  shows  the  composition  of  twelve  samples  of  lithopone 
of  average  quality,  obtained  from  the  English  market,  the 
analyses  having  been  carried  out  by  the  above  methods. 


lithopone 
sample. 

Barium 
sulphate. 

Zinc 
sulphide. 

Zinc 
oxide. 

Barium 
carbonate. 

No. 
1 

per  cent. 
70-12 
70-93 
66-40 
70-60 
70-65 
69-74 
66-70 
75-32 
58-16 
63-28 
80-80 
71-30 

per  cent. 
29-02 
26-60 
29-36 
26-28 
26-52 
26-24 
29-64 
21-54 
37-42 
33-92 
25-68 
25-06 

per  cent. 
0-73 
1-66 
2-70 
1-42 
2-26 
3-36 
1-55 
0-35 
2-14 
2-18 
0-28 
1-30 

per  cent. 

3 

4 

5 

(i 

7 

8 

0-98 
0-17 
0-32 
0-13 
0-36 
0-13 

9 

10 

11 

0-22 
0-31 
0-22 

12 

0-25 

— E.  C.  V-E. 

Precipitation  of  sulphuric  acid  as  barium  sulphate.    Sacher. 
See  XXIII.,   Inorg.   Quant. 

Patents. 

Oily  inks  ;    Processes  and  apparatus  for   recovery  of  in- 
gredients of  .     M.  8.  Hopkins  and  C.  R.  Barnett, 

Baltimore,  Md.     U.S.  Pats.  932.470,  932.548,  932,549, 
and  932,550,  Aug.  31,  1909. 

The  material,  e.g.,  cloth,  containing  theoily  ink,  is  washed 
in  a  closed  chamber  with  a  volatile  solvent,  such  as  acetone, 
the  solution  is  jjassed  through  a  filter-press  to  recover  the 
jiigment,  and  the  volatile  solvent  is  recovered  from  the 
solution  of  the  oily  vehicle  by  distillation.  The  solution  of 
the  oily  ink  may'  be  mixed"  with  a  chemical  capable  of 
forming  a  solution  or  emulsion  with  the  volatile  solvent, 
and  with  a  reagent  capable  of  producing  a  ])recipitate 
which  carries  down  with  it  the  pigment,  before  jiassing  into 
the  filter-press.  The  vessel  in  which  the  treatment  with 
the  volatile  solvent  is  iierformcd,  the  filter-press,  and  the 
still  in  which  the  solvent  is  expelled,  are  all  connected  to  a 
condenser  and  a  vacuum  pump,  in  order  to  facilitate  the 
recovery  ot  the  solvent. — A.  S. 

Coloration  process.     B.   D.   Avis,   jun.,   Wallace,   \\.    Va. 
U.S.  Pat.  933,522,  Sept.  7,  1909. 

The  surface  to  be  coloured,  preferably  after  being  varnished, 
is  coated  thinly  with  mercurous  nitrate,  and  then  exposed 
to  ammonia  gas. — A.  S. 

i>  2 
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Cu  Xin.— PIGMENTS,  PAINTS;  RESINS.  VARNISHES;  INDIA-RUBBER,  *a      tOot.  is.  1B09. 


Pigment  ;    Green  and  'process  of  making  Ok  same, 

K.  F.  Hunt,  Now  Brighton.  N.J.     U.S.  Pat.  !I32,864, 
Aug.  31,  19«9. 

Fkeshly-preciI'Itated  ferric  hydroxide  is  susfHiulcd  in 
water,  and  treated  first  with  a  quantity  o(  acid  liss  than 
that  equivalent  to  the  hj'droiide,  and  then  with  a  ferro- 
cyanide  in  amount  equivalent  to  that  of  the  aciil.  The 
product  is  a  dark  greon  pigment,  homogeneous  in  colour, 
and  free  from  gritty  matter. — A.  S. 

Painting  ;  Substitute  for  oil  for  use  in .     N.  Silveslrini. 

Fr.  Pat.  398,813.  April  2,  1908. 

A  30LimoN  of  rosin  (15  grms.)  in  90  per  cent,  alcohol 
(30  grms.),  to  which  is  added  about  40  per  cent,  (by  voL) 
of  turpentine  oil. — A.  S. 

Fireproof  paint ;    Manufacture  of  a  .     H.   Terrisse 

and  C.  Coffignior.  Fr.  Pat.  398.9.56.  Jan.  30,  1909. 
A  uiXTCRE  of  ammonium-magnosium  phosphate  and 
suitable  pigments  is  made  into  a  paint  with  a  \ohiole 
prepared  by  dis.solving  linoleates  or  resinates  of  metals 
such  as  calcium,  load,  etc.,  in  a  suitable  solvent.  The 
paint  is  fireproof  owing  to  the  property  of  amnioiuura- 
magnesium  phospatc  of  evolving  ammonia  at  150"  U. 

—A.  S. 

Carbon ;     Process    for    the    preparation    of    finely-divided 

amorplious    or    cri/slaltine    .     M.     Gollmert.     Gor. 

Pat.  212.202,  Nov.  1.  1907. 

SocH  mixtures  of  hydrocarbons  with  carbon  dioxide  or 
carbon  monoxide,  alone,  or  diluted  with  other  gases,  as 
cannot  be  exploded  under  pressure  at  the  ordinary  temper- 
ature, are  heated  to  a  suitable  temperature  before  ignition. 
The  most  suitable  temperature  and  pressure  must  be 
determined  by  experiment.  As  an  example,  a  mixture 
of  equal  parts  of  ethylene  and  carbon  dioxide  cannot  be 
exploded  at  the  ordinary  temperature  even  when  under  a 
pressure  of  12  atmospheres,  but  if  heated  to  400°  C, 
explosion  can  bo  effected  at  a  pressure  of  6  atmo.spheres. 
In  order  to  increase  the  force  of  the  explosion,  a  certain 
quantity  of  oxygon  or  air  may  be  added  to  the  gaseous 
mixture. — A.  8. 

Soot ;    Process  for  the  production  of by  deeompositiott 

of  hydrocarbons.  J.  Machtolf.  K.  Boscli,  F.  Gloss  and 
T.  and  C.  Boehm.  Ger.  Pat.  212,345,  .Tune  14,  1908. 
The  hydrocarbon  mixture  is  introduced,  in  the  form  of  a 
spray,  into  a  jacketed  docompositiou  chamber,  heated  by 
means  of  suporhoate<l  steam  or  the  like.  It  is  rapidly 
gasified  in  this  chamber  and  heated  to  such  a  degree  that 
it  can  be  ignited  by  means  of  an  electric  spark  or  by 
mercury  fulminate.  Means  may  be  provided  whereby 
the  introduction  of  the  hydrocarbon  mixture  into  the 
decomposition  chamber  and  the  production  of  the  electric 
spark  follow  one  another  automatically.  Instead  of  heating 
the  decom|>osition  chamber,  a  small  quantity  of  a  gas 
such  as  acetylene,  of  great  explosive  force,  may  be  added 
to  the  hydrocarbon  mixture. — A.  S. 

Pigments  containing  naphthnnthraquinone  and  its  derimtives. 
Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  400,632, 
March  9,  1909.  Under  Int.  Cony.,  Sept,  3,  1908  and' 
Feb.  10.  1909. 

See  Eng.  Pat.  18.616  of  1908  :  this  .T.,  1909.  532.— T.  F.  B. 

Colouring  matter  for  use  as  a  pigment.     Eng.  Pat.  17  646 
Sec  IV. 

(B.)— RESINS.  VARNISHES. 

Resinous   exudation   of   Aleppo    pine   (Pinus    luilcpensis) 

M.  VAzes.  Bull.  Soc.  Chim..  1909.  5.  031—9.33. 
Samples  of  the  resinous  exudation  of  Pinus  halrpcnsis 
(Algeria  and  R.  France)  have  been  examined,  and  the 
results  compared  with  those  obtained  bv  Tscliiivh  and 
.Schulz  (Arch.  Pharni..  1907.  245.  1.56)  and  by  TKakoIotos 
(Archimedes,  190S.  No.  1)  who  studied  resins  from  (Jrciwo, 
likewise  derived  from  P.  halepc-nsi.i.  It  was  found  lliat  at 
least  four-fifths  of  the  oil  of  turpentine  extracted   from 


P.  halepcnsis  consist  of  almost  pure  (f-pineno.  As  a  raw 
material  for  the  production  of  the  latter  liydrocarboi 
or  of  its  derivatives,  this  oil  is  tlius  superior  to  Americai 
oil  of  turpentine.  The  American  oil  often  consists  of  i 
mixture  of  dextro-  and  l.-evo-rotatory  oils,  having  at  thi 
most,  a  siwcitic  rotatory  power  [o]D=lower  than  30° 
whereas  the  products  from  /'.  halepensis,  obtainwl  fron 
various  samples,  gavu.  on  an  average,  [a]D=47°. 

— E.  C.  V.-E. 

Patents. 

Article-coaling  process  [mtk  tung  oil].     J.  M.  Talmadge 
Brooklyn,  N.Y.     U.S.   Pat.   933.598,  Sept.   7,   1909.     ■ 

The  article  is  coated  with  a  film  of  raw  tung  oil,  alone  o; 
mixed  with  a  hydrocarbon,  and  then  heated  to  at  loos' 
212°  F.  for  not  more  than  30  minul<s.  whereby  the  oil  ii 
converted  into  an  insoluble  form,  which  is  stated  to  bi 
resistant  to  water,  chemicals,  fire,  heat,  and  electricity. 

—A.  S 

hinoxyn  and  similar  products,  intended  for  the  manufactn. 

of    linoleum;     Preparation    of    .     A.  (ionthe.     Fr 

Pat,  398,804,  Jan.  23,  1909.     Under  Int.  f'onv.,  Feb.  2li 
1908. 

It  is  stated  tliat  the  superiority  "f  Walton's  linoxyn  to  tin 
linoxyn  obtained  by  the  rapid  proceiis  is  due  to  the  f»i 
that  in  the  latter  )>rocess.  the  linseed  oil  is  oxidiwi 
uniformly  throughout,  whilst  Walton's  product  consist 
of  a  colloidal  solution  of  linu.xvn  in  boiled  oil.  According 
to  the  prcsi^nt  patent,  a  product  equal  to  Walton's  linoxyi 
is  obtained  from  linoxyn  i)rcpared  by  the  rapid  proccsi* 
by  intimately  mixing  it  with  linseed  oil  or  boiled  oil 
preferably  with  the  aid  of  heat  and  with  access  of  oxygeu 

-A."  8. 

Resin;     Process    for    purifying    .     H.    T.    Yaryan 

Fr.  Pat.  400.570.  March  10.  1909. 

See  U.S.   Pats.   915.401   and   915.402  of   1909;     this 
1909.  431.— T.  F.  B. 

Linoleum -like   subulancc  ;     Process   of  and   i//7»<f'i(iij  fv 

miinufnrlurinii  a   .     N.    Heif.    Hanover.   (Jermanv 

Eng.  Pat.  18.'349.  Sept.  1,  1908. 

See  Fr.  Pat.  393.868  of  1908  ;  tliis  J..  1909,  152.— T.  F.  li 
Oleo-resin  of  mnilla.     V.S.   Pat.    931,805.     See  XX. 

(C.)— INUIAKUBHEK,  &c. 

Rubber  ;  Method  for  sludtiing  the  process  of  hot-vuUauisatio' 
of— — .    E.  Stem.    Z."Elektrochem.,  1909, 15,  t>«0— 661 

The  method  proiwsed,  is  one  in  which  vulcanisatioa  ii 
effected  by  heating  together  rubber  and  sulphur  ii 
naphthalenii  solution.  It  was  found  that  the  alteration 
in  the  frec/.ing-)Miint  of  naplitlialeno  brought  about  by  1h> 
solution  in  it  of  rubber,  and  by  the  subequent  heating  of  th' 
solution,  were  too  small  to  allow  of  deductions  lioini 
made.  When  vulcanisation  was  carried  out  in  naphtha 
lone  solution,  the  freezing-point  was  raised,  but  lureagaii 
the  <liangi-s  were  loo  small  to  allow  of  the  ]irocc,s.s  b«iu: 
follimi'd  i)y  this  inclluxl.  By  adopting;  the  analytic* 
method  the  jirocess  can  be  readily  follu\^(Hi.  In  carryini 
out  this  method,  however,  the  samples  taken  at  interval 
from  the  heated  solution  must  be  run  into  acetone,  uu 
not  allowed  to  (iiol  down  and  solidify,  before  oxtraotioi 
with  acetone.  In  the  latter  case  it  is  found  to  be  impox 
Bible  to  remove  all  free  sulphur  by  extraction  ;  io  Ui' 
former  cast^  extraction  is  readily  effec-ted.  The  result 
obtaineil  arc  shown  in  the  fnllowing  tabic,  in  whicl 
columns  1  and  2  refer  to  a  solution  of  4'98  grms.  of  I'»n 
rubber  and  ti  grms.  of  sulphur  in  90  grms.  of  naphthalMir 
vulcanised  at  1.50°  C.  the  samples  being  allowed  to  Bolidif; 
before  extraction  :  and  columns  3  and  4  to  a  solution  o 
5  grms.  of  I'ara  rubber  and  !•  grms.  of  sidpliur  in  BOBflD" 
of  naphthalene,  vidcnnised  at  1,50°  f. .  the  sam|iles  mini 
run  directly  into  acetone  without  cooHng. 
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■ 

Time  of 
vulcanisation. 

Combined 
sulphur. 

Time  of 

vulcanisation. 

Combined 
sulpliur. 

minutes. 

24 

74 
133 
197 
247 

1 

per  cent.       I       minutes. 

11-3            1               52 

8-7            1             111 

6-5                             167 

9-7                             234 

10-4                            — 

per  cent. 

3-33 

7-67 
12-58 
15-73 

Patents. 

— E.  W.  L. 

yukaniaed  rubber  ;   Machine  for  reduciru}  to  powder. 

T.   Gare.   New  Brighton.     Eng.   Pat. '22.893,   Oct.   28, 

1908. 
The  apparatus  consists  of  :  (1),  a  rotary  grinding  cylinder, 
having  a  detachaljle  rasp-  or  gratcr-hke  grinding  surface, 
consisting  of  a  liand  of  "  stal>bed  "  steel,  the  ends  of 
which  are  <lrawn  down  a  slit  in  the  periphery  of  the 
cylinder  and  are  there  gripped  by  a  suitable  device ; 
(2),  a  spiked  roller,  adjacent  to  the  grinding  cylinder, 
which  together  with  a  series  of  spring-  or  weight-iniluenced 
"  presser  feet,"  above  and  in  line  with  it,  forms  a  set  of 
independent  automatic  feeds,  notably  for  such  articles 
as  disused  wheel  tyres. — E.  W.  L. 

Ghftmng gum[from pontianah rubber]  ;  Manufactureof . 

J.   D,    Darling,    Philadelphia.    U.S.A.     Eng.    Pat.    186, 
''    Jan.  -1,  1909. 

A  LOW-GRADE  rubber,  obtained  from  Borneo  and  known 
mnder  the  trade  name  of  "  pontianak,"  or  "  gutta-jelu- 

tong,"  is  boiled  with  a  solution  containing  25  lb.  of 
■sodium   hydroxide  in   100  galls,   of   water,   until  all   the 

Impurities   present   in    the    rubber   have    settled    to    the 

bottom.  The  mixtm'e  of  rubber  and  resin  is  then  removed 
■from  the  surface  of  the  solution,  washed,  and  kneaded  in  a 

suitable  machine  at  a  temperature  of  200°  to  300°  F.  until 
'the  whole  mass  has  become     plastic  and  ductile.     The 

product  thus  obtained  contains  about  3  parts  of  resin 
.to  1  part  of  rubber  and  is  suitable  for  use  as  a  chewing 

gum.     About  5  per  cent,  of  a  vegetable  wax  may  be  added 

luring  the  kneading  operation. — W.  P.  S. 

{Rubber  ;   Solution  for  and  method  of  extracting  resin  from 

.     C.    P.    Flora.    Watertown,    Mass.,    Assignor    to 

'  Hood  Rubber  Co.,  Boston.  Mass.  U.S.  Pat.  933.638. 
1    Sept.  7,  1909. 

'Che  rubber  is  extracted  successively  with  alcohol,  a 
nixturo  of  benzol  and  alcohol,  and  alcohol  again. — A.  8. 

'ndiarubber  goods  ;   Manufacture  of .     Riitgerswerke- 

Akt.-Ges.,   Berlin.     Eng.    Pat.    16,971,   Aug.    12,    190S. 
I    Under  Int.  Conv.,  Oct.  22,  1907. 

liEE  Fr.  Pat.  393,186  of  1908  ;  this  J.,  1909.  100.— T.  F.  B. 

I 

\'ndiarubber  or  caoutchouc  ;    Process  for  regenerating  and 

I  devulcanising    old    ,    and    extraction    of   caoutchouc 

'  frotn  raw  materials  containing  caoutchouc.  G.  Auster- 
I  weil,  NeuiUy,  France.  Eng.  Pat.  18,048,  Aug.  27.  1908. 
I   Under  Int.  Conv.,  May  13,  1908. 

jlEE  Fr.  Pat.  388,248  of  1908  ;   this  .L,  1908,  951.— T.  F.  B. 

'"Ibcmite  capable  of  resisting  the  action  of  chlorine  ;   Manv- 

\  facture    of    .     M.    Wilderraan,  Ealing.     Eng.   Pat. 

1   18,269,  Aug.  31,  1908. 

|EEFr.  Pat.  3n.-).101  of  1908  :   this  J.,  1909,  310.— T.  F.  B. 

I  XIV.— TANNING,   LEATHER,   GLUE,  SIZE. 

of    thi 


Fhilippincs  ;  The  rro^iomic 
R.  F.  Bacon  and  V.  Q.  (Jana. 
4,  A,  205—210. 


ilan^rorr    swainps 

j  possilnlities  of  the  . 

PhiMppine  J.  Sci.,  1909, 

Lh  the  species  of  mangrove  trees  of  the  eastern  tropics, 
hieh  are  used  commercially  for  tanning  purposes,  are 
lund  in  the  Philippine  Islands.     Limited  areas,  amounting 


i| 


altogether  to  about  28,000  hectares  (70,000  acres),  have 
been  mapped  out  by  the  Forestry  Bureau,  whiph  it  is 
estimated  will  yield  about  230,000  tons  of  bark  ;  the  total 
area  occupied  by  the  mangrove  swamps  is  very  much 
greater  than  this.  The  best  barks  (from  Mindanao) 
contain  only  about  23 — 25  per  cent,  of  tannin,  and  cannot 
compete  with  East  African  barks  (containing  50  per  cent, 
of  tannin),  it  imported  into  the  United  States  as  raw 
material.  It  would  be  profitable  to  prepare  catechu  in  the 
Philippines  and  ship  this  to  the  United  States,  if  the  tannin 
w  ere  allowed  to  enter  free  of  duty,  which  is  not  the  case  at 
present.  Apparently  catechu  can  be  prepared  very  easily 
from  the  bark,  extraction  with  cold  water,  followed  by 
evaporation  to  dryness  in  vacuo  of  the  extract  being  all  that 
is  necessary. — A.  G.  L. 

Tannin  of  the  bark  of  Eucalyptus  occidentalis  {mallet  bark). 
■J.  Dekker.     CoUegium,  1909,  273,  281,  290,  and  297. 

From  the  results  of  experiments  upon  mallet-tannin 
(see  this  J.,  1909,  665)  the  author  concludes  that  fractional 
precipitation  from  a  neutral  solution  is  the  only  way  of 
obtaining  relatively  pure  tannins.  When  tannins  are 
acetylated  in  the  ordinary  way,  water  is  simultaneously 
removed ;  the  product  docs  nof  contain  acid  gi-oups. 
In  the  process  of  benzoylation  in  an  alkaline  liquid, 
considerable  oxidation  takes  place.  Heating  the  tannin 
with  zinc  dust  and  sodium  hydroxide  solution  gives  better 
results  than  the  ordinary  method  of  fusion  with  potassium 
hydroxide.— C.  A.  M. 

Methylotannin  ;    Characteristics  of  .     J.   Herzig  and 

V.   Renner.     Monatsh.    Chem.,    1909,   30,   543—554. 

The  authors  have  prepared  methylotannin  from  pure 
tannin,  and  have  obtained  preparations  with  the  same 
elementary  composition  and  methoxyl  values  (37-2  to 
37-9)  as  previously  recorded  by  Herzig  and  Tscheme 
(Ber.,  1905,  38,  989).  The  optical  activity,  however, 
showed  considerable  variations,  though  the  preparations 
still  showed  almost  the  same  methoxyl  values.  Thus  a 
compound  with  [a]D=7'0''  had  a  methoxyl  value  of 
37-22.  and  another  with  [a]D=  16-05°  had  a  value  of  37-78. 
In  the  authors'  opinion  this  variation  in  the  specific 
rotation  is  not  conclusive  proof  that  methylotannin  is  not 
a  chemically  individual  substance.  Wlicn  boiled  with  an 
aqueous  solution  of  potassium  hydroxide,  methylotannin 
yields  triethyl-  and  diethyl-esters  of  gaUie  acid  in  propor- 
tion corresponding  to  about  86-5  per  cent,  of  the  original 
substance.  The  mixture  of  these  derivatives  is  optically 
inactive.  According  to  the  elementary  composition  and 
methoxyl  values,  the  triethyl  ester  predominates,  the  ratio 
probably  being  as  4:2.  The  other  compounds  formed  in 
the   decomposition   were   not   identified. — C.  A.  M. 

The  Lealhersellers'  Technical  College.     Times  Eng.  Suppl., 
Sept.   29,   1909. 

The  new  Leathersellers'  Technical  College  in  the  Tower 
Bridge  Road,  which  was  opened  on  October  1st,  forms 
a.  most  important  addition  to  the  technical  schools  of 
London. 

The  buildings  and  machinery  cost  £20,000.  There  is  a 
general  laboratory  for  40  students,  a  research  laboratory 
for  ten  students,  a  bacteriological  laboratory,  and  a 
special  room  for  microscopy  and  microphotographio 
work.  There  is  also  a  large  museum  containing  samples 
of  tanning  materials  from  all  parts  of  the  world,  and 
of  leather  and  skins,  showing  the  imperfections  due  to 
faulty  manipulation  in  tanning  or  brought  about  by 
peculiarities  of  gi-owth.  method  of  preservation  employed, 
damage  by  insect  pests,  branding,  and  other  causes. 
In  the  lecture  theatre,  with  accommodation  for  100 
students,  itwiU  be  possible  by  means  of  aneweleciroscopo 
projector  to  show  on  a  screen  a  view  of  any  specimen  of 
leather,  thereby  enabUng  illustrations  of  grain  defects, 
flaws,  or  other  special  features  of  the  sample  to  bo  shown 
without  the  necessity  of  photographic  reproduction. 

On  the  ground  flfoor  are  two  ox|.-rimenfal  tanneries. 
The  adjoining  dye  house  will  deal  with  the  product 
of  the  tanneries,  and  also  with  the  re-drassing  and  dyeing 
of    foreign    tanned    skins.     Adjoining   the    dye    house   is 
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tho  machiuc  room,  j)iovided  with  machines  for  scouring 
glaziDg,  rolling,  and  currying.  The  plant  is  driven  by 
three  powerful  electric  motors.  In  the  basement  is  the 
boiler  wliich  pro\ides  the  steam  for  tho  vats  and  hot 
water  for  the  dve  house,  and  also  supplies  the  heating 
apparatus  for  tlie  building;  while  on  the  third  floor 
two  spacious  drying  rooms  have  been  erected  for  the 
drying  and  stoving  of  the  finished  leather,  a  inrriers' 
shop  permitting  practical  demonstrations  of  the  currying 
of  all  classes  of  leather.  The  Ubrary  in  the  entrance 
hall  contains  a  complete  collection  of  books  dealing  with 
the  leather  and  allied  industries,  as  well  as  the  standard 
works  on  chemistry,  &c. 

The  curriculum  consists  of  a  two  years'  course,  divided 
into  three  sections  to  suit  either  heavy  leather  oi  hght 
leather  tanners,  or  those  who  only  drc«s  and  linish  tunned 
leather.  The  course  of  instruction  in  tho  evening  ehtsses 
extends  over  three  years.  The  principal  of  the  college  is 
Dr.  J.  (lonlon  Parker. 

Patents. 

Wmte  sulphite  liquor  ;    Treatment  of  ■ and  the  manu- 

jacture  of  a  new  product  [tanning  material]  tlKrefrom. 
,1.  V.  .lohnson,  London.  From  J.  S.  Robeson,  Au 
.Sable  Yorks,  X.Y.,  U.S.A.  Eng.  Pat.  17,956,  Aug.  26, 
li)08. 

The  new  product  consists  of  a  soluble  compound  ol  the 
sesciuioxide  of  chromium  or  aluminium  with  the  practically 
unchanged  organic  matters  of  sulphite  cellulose  liipior, 
and  is  prepared  by  treating  the  liquor  with  uluniinium 
or  chromium  sesquioxide  and  an  acid  capable  of  precipi- 
tating mineral  matter  from  sucli  liquor,  and  removing  the 
precipitate  thn.s  formed.  After  standing  some  time, 
the  liquor  deposits  a  second  precipitate,  of  sulphur,  which 
is  also  removed.  The  solution  is  then  concentrated  or 
evajjorated  to  dryness.  The  product  is  stated  to  be  useful 
as  a  tanning  material. — S.  H. 

Tanning  hides  and  skins,  and  mordanting  fibrous  materials, 
and  the  oblaintnent  of  improved  products  thereby.  .1.  Y. 
.lohnson,  London.  From  J.  S.  Robeson,  Au  Sable 
Yorks.  N.Y.,  U.S.A.     Eng.  Pat.  17,957,  Aug.  26.  1908. 

The  method  consists  in  treating  hides  and  skins,  in 
sutoessive  baths  of  increased  concentration,  with  a  liquor 
containing  a  compound  of  the  sesquioxide  of  aluminium  or 
other  base  with  the  practically  unchanged  organic  matters 
of  waste  sulphite  liquors  (see  preceding  abstract).  The 
tannage  can  be  completed  in  this  Uquor,  or  it  can  be 
finished  by  any  of  the  ordinary  tanning  processes.  The 
patent  also  covers  the  treatment  of  cotton,  wool,  and  other 
fibrous  materials  with  the  same  liquor. — S.  H. 

Hides,    skins    and    leather ;      Treatment    of    .     J.    S. 

Robeson.  Au  Sable  Yorks,  N.Y.,  U.S.A.  Eng.  Pat. 
17.9.'>8,  Aug.  26,  1908. 

The  processes  consist  of:  (1),  the  treatment  of  hides  or 
skins  with  a  tanning  agent,  followed  by  a  bath  containing 
8ul])hite  liq\ior  (see  preceding  abstracts)  and  finally  bleach- 
ing with  an  acid  or  other  bleaching  agent  ;  (2).  the  tannage 
of  hides  or  skins  by  means  of  suljihite  Uquors  and  bleaching 
with  an  acid  or  other  material ;  and  (3),  tanning  tlie  hides 
or  skins  in  sulphite  liquors  and  subsequently  bleaching 
by  the  use  of  sul|)huric  acid  and  a  .lalt  which  reacts  with  the 
acid  to  effect  the  bleaching. — S.  H. 

Filling  nr  stuffing  material  [from  gelatin]  ;    Muntifaclure 

,,j    .      K.    ,1.    Caldwell.    New    Southgate,    and    F. 

l'6eumer  and  Pfleumatic  Syndicate,  Lt<l..  Ixindon. 
Eng.  Pat.  11,300.  May  12.  1909. 

A  MIXTCBE  of  gelatin  and  glycerin,  together  with  zinc  oxide 
or  other  insoluble  jmwder  is  heated  to  about  70°  C.  and 
then  stirred  or  beaten  into  foam  wth  the  aid  of  a  current 
of  air,  first  at  the  ordinary  pres.siire  and  later  under 
ncreased  pressure.     It  is  next  subjected  to  the  action  of  • 


tanning  agent,  preferably  a  solution  of  pyrogallol  rendered 
viscous  by  addition  of  glycerin,  gelatin,  or  the  like,  and 
the  stirring  continued  until  a  product  of  the  required 
consistence  is  obtained.  The  stirrc-r  is  electrically  driven, 
so  that  by  means  of  a  watt-meter,  it  is  possilile  to  deter- 
mine at  any  moment  the  jmwer  consumed.  The  air  may 
be  mixed  with  inert  gases  or  with  oxygen,  aiul  the  tanning 
agent  maj'  be  mixed  with  substances  which  retard  its 
tanning  action.  The  product  is  suitable  for  tilling  hollow 
tyres,  cushions,  etc. — A.  S. 

Artificial  leather  and  proeii'S  of  mating  the  same.  L.  V. 
Ouilleteau-C'haput.  Paris.  r.,S.  Pat.  (t:i;t.64.">.  .Sept.  7. 
1909. 

See  Eng.  Pat.  6216  of  liH:7  ;    this  .).,  19(18,  :t47.— T.  V.  B 

Condensation  product  of  catechin  and  cnlecliulannir  acid 
[for  silk  trcighting,  tunning,  etc.]  Fr.  Pat.  401.108. 
.SVe  V. 
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Phosphoric     acid  ;      Determination     of    ■ — ■ —     in     mineral 
phosphates.     0.   Jorgenst>n.     Analyst,    1909,   34,   392 — 

The  following  method  devised  by  the  author  is  now  the 
otlieial  process  in  Denmark  for  the  analysis  of  fertilisers 
and  mineral  ]>hosphates  : — Iluigtnts: — (a),  Mulifbdif 
solution. — 3tR)  c.c.  of  a  solution  of  100  gmis.  of  pure 
ammoni\im  molybdate  in  280  c.c.  of  ammonia  solution 
(sp.  gr.  0-97)  are  poured  into  700  c.c.  of  nitric  acid  (sp.  p. 
121)  with  vigorous  stirring,  and  the  mixture  left  tor 
24  hours,  (i).  Acid  ammonium  nitrate  solution,  )>re|>are<l 
by  mixing  !H)  c.c.  of  nitric  acid  (sp.  gr.  1-4)  with  alwut 
loCK)  c.c.  of  water,  adding  80  c.c.  of  ammonia  solution 
(sp.  gr.  0-91).  and  diluting  the  mixture  to  2tH.Kt  c.c.  (f). 
Magnesia  .lolulion  consisting  of  ."lO  grms.  of  pure  magnesium 
chloride  (MgCI.  :  6H2t))  and  150  grms.  of  ammonium 
chloride  in  10(H)  c.c.  of  water.  Method  : — Five  grms.  of 
the  mineral  i)hos])liate  are  gently  boiled  with  20  c.c.  of 
nitric  acid  (sji.  gr.  1-21).  and  the  solution  cooled  and  made 
up  to  250  c.c.  and  lilten>d.  To  50  c.c.  of  the  tiltnile  »n' 
added  165  c.c.  of  the  m<ilybdie  solution,  and  the  Utsl. 
immersed  in  a  waterlmth  at  50°  C.  for  10  minutes,  it* 
contents  being  meanwhile  occasionally  stirrt'd.  .\ft<r 
cooling,  the  licpiid  is  filtered  and  the  precijiitati'  washed 
10  times  by  decantation  with  the  acid  ammonium  nitrate 
solution,  about  20  c.c.  being  used  each  time.  The 
calcium  in  the  filtrate  is  determined  by  adiling  sulphurie 
acid  and  alcohol  to  the  extent  of  twice  the  volume  of  liquid. 
The  washed  molybdic  preci])itate  is  dissolved  in  100  c.c.  of 
2-5  JHT  cent,  ammonia  solution,  and  the  lilter  woabrd 
8  times  with  about  10  c.c.  of  the  ammonia  solution,  so 
that  the  final  volume  is  about  180  c.c.  The  l>eaker  if 
covered  with  a  glass,  its  contents  heated  to  the  boiling 
point,  and  (aftir  removal  from  the  flame)  treat«l  with 
30  to  ,35  c.c.  of  the  magnesia  .solution,  ailded  drop  by  dro| 
from  a  burette,  with  continual  stirring.  The  beaker  if 
then  covered  again,  and  the  stirring  continued  until  the 
precipitate  becomes  crystalline,  aft<'r  which  it  is  allowed 
to  stand  for  at  least  4  hours,  and  then  collected  in  » 
platinum  crucible  packed  with  spongy  platinum.  It  W 
next  washed  with  2-5  j>er  cent,  amnionia  scilution  until 
fr<>e  from  vhlorides.  drieil.  healiil  gradually  over  an 
Argand  burner,  and  finally  iguite<i  strongly,  cooled,  and 
weighed.  The  ])resence  of  a  small  ainuunt  of  silica  doc* 
not  interfere  with  the  results.  In  the  presence  of  nrncli 
organic  matter  a  more  energetic  si>lvent  than  nitric  acid 
must  be  usi'd.  The  chance  of  jireeipitating  arsenio  oi 
silica  is  reduced,  as  the  excess  of  molybdic  solution  addeil 
is  smallir  than  in  the  ease  of  other  nu'thnds.  It  it 
neces.sarv  to  avoid  too  long  a  boiling  befon'  the  precipi- 
tation, since  loss  of  ammonia  will  cause  the  precipititior 
of  the  magnesium  ammonium  phosphate  to  be  incomplete 
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For  the  analysis  of  artificial  manures  the  quantities  of 
reagents  used  are  as  follows  : — 


For  50  c.c.  of  an 
aqueous  extract  of 

an  18  to  20  per 
cent,  superphosphate 
(1  grm.  of  material). 


JInlybdic  solution 
Ammonia       „ 
.\I;it^nesia        ,, 


c.c. 
75 
100 
15  to  20 


For  100  c.c.  of  a 
2  per  cent,  citric 
acid  extract  of  12 

to  15  per  cent. 

Thomas  phosphate 

(1  grm.  of  material). 


c.c. 
100 
75 
12  to  15 


— C.  A.  M. 

Phosphoric    compounds;      Manurial    values    of    various 

organic .     K.  Aso  and  T.  Yo.ihida.     J.  Coll.  Agi-ic. 

Imp.  Univ.,  Tokyo,  1909,  1,  153—161. 
Having  regard  to  the  extended  use  of  vegetable  manures, 
such  as  green  manure,  rice-bran,  oil-cake,  straw,  etc.,  in 
Japan,  the  authors  have  compared  the  manurial  value  of 
various  organic  and  inorganic  phosphorus  compounds. 
The  soil  was  a  humus  loam  of  a  sliglitly  acid  reaction, 
which  was  exhausted  by  continiious  cultivation  without 
any  manures  for  seven  years.  The  pots  having  been 
manured  with  acidic  manures,  ammonium  suljihate  and 
potassium  sulphate ;  or  with  basic  manures,  sodium 
nitrate  and  potassium  carbonate  ;  equivalent  quantities 
of  various  phosphoric  compounds  were  added,  viz.,  sodium 
phosphate,  lecitliin,  phytin,  nuclein,  aluminium  phosphate, 
ferric  phosphate,  and  tricalcium  phosphate.  Barley  was  sown 
in  these  pots,  its  growth  noted,  and  its  weight  ascertained 
when  harvested  ;  whence  it  appeared  that  lecithin  pro- 
duced the  best  results.  Tricalcium  phosphate  also  exerted 
,\  \i-vy  favourable  influence.  The  manurial  value  of  phytin 
was  far  less  than  that  of  sodium  phosphate,  but  almost 
equal  to  that  of  ferric  and  aluminium  phosphate.  As  for 
nuclein,  the  experiment  was  made  with  basic  manures 
only,  as  it  is  soluble  in  alkalis  but  not  in  acids  ;  and  its 
manurial  value  was  very  small.  But  while  the  manurial 
value  of  lecithin  is  far  greater  than  that  of  phytin  or  of 
nuclein,  the  content  of  lecithin  in  plants  is  generally  very 
small,  while  that  of  phytin  is  much  larger.  Hence  the 
inferior  value  of  phosphoric  acid  in   vegetable   manures 


phytin,  and  as  this  compound  is  easily  transformed  in  soils 
into  insoluble  ferric  and  aluminium  phosphate,  it  is  recom- 
mended to  use  vegetable  manures  in  a  putrefied"  state  to 
render  the  phosphoric  acid  available.  In  the  analysis  of 
manures  it  is  absolutely  necessary  to  pay  attention  to  the 
different  organic  phosphorus  compounds. — R.  C.  P. 

Phosphoric  acid  in  organic  manures  ;    Different  forms  of 

.     S.  Tsuda.     J.  Coll.  Agric,  Imp.  Univ.,  Tokyo 

1909,  1,  167—170. 

The  author  has  determined  the  amounts  of  the  different 
forms  of  phosphoric  acid  in  several  organic  manures  of 
vegetable  and  animal  origin.  To  determine  the  lecithin, 
50  grms.  of  the  air-dry  sample  were  extracted  with  ether 
and  the  residue  boiled  with  absolute  alcohol.  After 
evaporating  the  combined  extracts  to  dryness,  the  residue 
was  fused  with  potassium  nitrate  and  sodium  carbonate, 
and  the  fused  mass  dissolved  in  nitric  acid.  The  phos- 
phoric acid  was  then  determined  by  the  molybdate 
method.  The  residue  obtained  from  the  alcohoUc  extrac 
tion  was  dried  and  extracted  with  500  c.c.  of  0-2  per  cent, 
hydrochloric  acid  at  the  room  temperature.  After  filter- 
ing, the  extraction  was  repeated.  To  a  part  of  the  acid 
extract,  ammonia  was  first  added  until  the  reaction  was 
slightly  alkahne,  then  nitric  acid  in  excess,  and  the  phos- 
phoric acid  in  the  form  of  inorganic  salts  was  determined 
by  the  molybdate  method.  To  determine  the  phosphoric 
acid  in  the  form  of  phytin,  another  part  of  the  acid  extract 
was  evaporated  in  a  large  platinum  basin  and  the  residue 
was  fused  with  potassium  nitrate  and  sodium  carbonate. 
After  extracting  the  fused  mass  with  nitric  acid,  the 
phosphoric  acid  was  determined.  The  difference  between 
the  total  and  the  inorganic  phosphoric  acid  of  the  original 
hydrochloric  acid  extract  is  the  phosphoric  acid  in  the  form 
of  phytin.  The  residue  left  after  extraction  with  0-2  per 
cent,  hydrochloric  acid  was  dried  and  extracted  with  500 
c.c.  of  5  per  cent,  hydrochloric  acid  in  the  same  manner  as 
before,  and  the  phosphoric  acid  in  the  solution,  in  the  form 
of  both  organic  and  inorganic  compounds,  was  deter- 
mined. The  last  residue  was  dried  and  fused  with  the 
fusion  mixture,  dissolved  in  dilute  nitric  acid,  and  the 
molybdate  method  applied  to  determine  the  phosphoric 
acid  in  the  form  of  nuclein.  The  results  obtained  arc 
shown  in  the  following  tabic  : — 


In  100  parts  of  dry  matter. 


Soy  bean 
cake. 


Rape  seed 
cake. 


Red  clover 
hay  (before 
flowering). 


Herring   '  Bone  dust 
guano,      (steamed). 


Pressed  cake 
of  pupa  of 
silk-worms. 


Crab 
sliella. 


Total  phosphoric  acid    

Phosphoric   acid    extracted   by    ether   and  alcohol 

(as  lecitliin)    

Phosphoricacidextractedby0*2)  inorc^nic 

per  cent,  hydrochloric  acidi  orpanic  (as  phytin) 
Phosphoric  acid  extracted  by  5>  inorganic 

per  cent,  hydrochloric  acid     )'  organic 

Phosphoric  acid  in  last  residue  (as  nuclein) 


1-311 

0-114 
0-050 
0-640 
0-040 
0-120 
0-236 


2-251 

0-091 
9-050 
0-873 
0-099 
0-931 
0-204 


0-554 

0-050 
Trace 
0-300 
0-070 
0-084 
0-060 


4-670 

0-310 
1-894 
0-860 
0-372 
0-648 
0-583 


25-060 

0-023 
5-534 
Trace 
18-859 
0-5.10 
0-112 


1-350 

0-043 

1-039 
Trace 

0-090 
Trace 

0-169 


3-23 

0-023 
0-300 
0-151 
2-204 
0-200 
0-302 


to  that  in  animal  manures  is  explained  by  these  results. 
The  phytin  used  in  the  experiments  was  prepared  by 
extracting  rice-bran  in  succession  with  ether  and  95  per 
cent,  alcohol,  drying  the  residue,  and  extracting  it  with 
0-2  per  cent,  hydrochloric  acid.  From  the  acid  solution 
the  phytin  was  precipitated  with  95  per  cent,  alcohol, 
washed  with  alcohol  and  ether,  and  purified  by  dis 
solving  in  0-2  per  cent,  hydrochloric  acid  and  reprecipitat- 
ing   with    alcohol.     It   was    a    white    powder    containing 

'  45-86  per  cent,  of  phosphoric  anhydride.  The  nuclein  was 
prepared  from  beer  yeast  and  contained   1-68  per  cent. 

i  of  phosphoric  anhydride.  The  lecithin  contained  7-75 
per  cent,   of  phosphoric  anhydride.     A  second  series  of 

I  experiments  showed  that  rice-bran  and  rape-cake  exert 
a  better  manurial  effect  after  the  fat  has  been  extracted, 
and  that  the  chief  manurial  value  of  phosphoric  acid  in 
press-cakes  is  due  to  phytin.  The  most  essential  phos- 
phorus compound  in  vegetable  manures  is  thus  seen  to  bo 


These  results  show  distinctively  the  difference  between 
animal  and  vegetable  manures  in  the  relative  amounts  of 
the  different  forms  of  phosphoric  acid,  the  former  contain- 
ing it  mostly  in  the  form  of  inorganic  compountis  and  the 
latter  as  organic  compounds.  In  vegetable  manures 
phosphoric  acid  is  present  principally  in  the  form  of 
phytin,  and  the  amount  of  nuclein  is  comparatively  small ; 
lecithin  is  also  contained  in  small  i|Uiuititios,  the  phos- 
phoric acid  in  this  form  being  always  less  than  10  per  cent, 
of  the  whole.  On  the  other  hand,  since  tricalcium 
phosphate  is  the  principal  ingredient  of  bones,  most  of 
the  phosphoric  acid  of  animal  manures  containing  bones 
is  the  part  soluble  in  5  per  cent,  hydrocliloric  acid.  In 
crab  shells  the  pliosjihoric  acid  is  in  nearly  the 
same  form  as  in  bones;  while  in  the  pupa  of  the 
silk-worm,  liombi/x  mori,  it  is  present  in  an  inorganic 
form    easily    soluble   in   0-2    per  cent,  hydrochloric  acid. 

— R.  C.  P. 
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Herring-guano  ;  Availability  of  phosphoric  acid  in  varioua 

forms  in .     R.  MiUuta.     J.  Coll.  Agric,  Imp.  Univ., 

Tokyo,  1909,  1,  163—165. 

ElouT  pots,  each  containing  2-5  kilos,  of  a  huinusloam  soil, 
were  niauuivil  with  2  grms.  of  potas.siiim  carbonate  and 
3  grms.  of  sodium  nitrate,  these  large  doses  being  necessary 
to  eliminate  the  effect  of  the  potash  and  nitrogen  of  the 
herring-guano.  One  pot  was  used  as  a  control,  one  was 
treated  with  5  grms.  of  herring-guano  in  its  original  con- 
dition, five  pots  with  the  same  quantity  of  herring-guano 
after  treatment  with  different  solvents,  and  one  pot  w  ith  a 
quantity  of  sodium  phosphate  containing  an  amount  of 
phosphoric  acid  eq\ial  to  the  total  phosphoric  acid  of  the 
5  grms.  of  herring-guano.  The  results  showed  that 
treatment  with  ether  and  alcohol  had  not  increa.scd,  but 
decreased  the  manurial  value  of  the  herring-guano,  owing 
to  the  fact  tliat  the  material  had  originally  been  deprived 
of  most  of  its  oil  content,  and  it  was  chiefly  lecithin,  perhaps 
from  lecithalbumin,  which  had  been  extracted  by  the 
ether  and  alcohol.  The  gUano  w  as  much  less  effective  after 
extraction  with  0-2  percent,  hydrochloric  acid  than  before. 
iSince  the  content  of  phytin  in  herring-guuuo  is  very 
small,  the  pliosphoric  acid  soluble  in  dilute  aeid  uas 
probably  cliiclly  calcium  phosphate.  Nudein  in  herring- 
guano  has  no  immediate  manurial  value  as  generally 
assumed.  The  principal  part  of  the  phosphoric  acid  serving 
as  phosphatic  manure  in  fish-guano  is  of  inorganic  nature, 
chiefly  consisting  of  calcium  phosphate.  Lecithin  and 
phosphates  soluble  in  water  also  exert  a  certain  role. 
There  is  thus  a  great  difference  regarding  the  manurial 
value  of  phosphoric  aeid  in  animal  and  vegetable  manures. 
(See  preceding  page.) — R.  C.  P. 

Dici/andiamide  as  a  nitrogenous  manure.     U.  Inouyc.     J. 
CoU.  Agric,  Imp.  Univ.,  Tokyo,  1909,  1,  193—196. 

Five  pots  containing  8  kilos,  of  air-dry  soil  were  each 
manured  with  10  grms.  of  superphosphate  and  o  grms.  of 
potassium  carbonate.  In  addition,  equal  quantities  of 
nitrogen  were  applied  to  each  pot,  except  Pot  V.,  which 
received  no  nitrogenous  manure.  Pot  I.  served  as 
control,  and  contained  the  total  nitrogen  as  ammonium 
Bulpliato ;  Pot  II.,  two-tliirda  of  the  total  nitrogen  as 
ammonium  sulphate  and  one-third  as  dicyandiamidc ; 
Pot  111.  received  the  manure  in  the  same  proportion  as 
Pot  11.,  but  the  dicyandiamidc  was  given  as  top-dressing 
later  on  ;  in  Pot  IV.  the  total  nitrogen  was  applied  as 
dicyandiamidc.  Experiments  with  rape  and  barley 
showed  that  early  in  the  growth  of  the  plants,  the 
dicyandiamidc  exertid  an  injuriou.^  effect,  the  growth 
being  impeded  and  the  leaves  turning  a  yellowish-white 
colour  and  withering.  Later  on,  tliese  adverse  symptoms 
disappeared,  and  when  harvested,  the  plants  in  Pots  II. 
and  III.  excelled  the  plants  in  the  control  pot.  The  best 
results  were  obtained  from  Pot  III.,  whore  the  dicyandi- 
amidc was  given  as  a  top-dressing.  The  conclusion 
arrived  at  by  the  author  is  as  follows  : — Dicyandiamido 
may  be  injurious  to  the  plants,  but  if  the  dose  does  not 
surpass  a  certain  limit,  it  acts  rather  beneficially  upon 
them  ;  and  it  is,  indeed,  a  better  manure  than  ammonium 
sulphate.  The  plants  in  Pot  IV.,  which  received  dicyandi- 
amidc as  the  only  nitrogenous  manure,  were  as  much 
injured  as  those  in  Pot  V..  which  received  no  nitrogen. 
One  gram  of  nitrogen  in  the  form  of  dieyandiamide  for 
S  kilos,  of  soil  is  injurious  to  the  crops  and  especially  to  llie 
young  plants,  but  0'35  grm.  of  nitrogen  in  the  same  form 
yields  a  favourable  result.  If  dieyandiamide  is  applied  .is 
manure,  it  is  bettor  to  use  it  as  top-dressing. — R.  C.  P. 

Dieyandiamide;   Manuring  with .     K.  As6.     J.  Coll. 

Agric,  Imp.  Univ.,  Tokyo,  1909,  1,  211—222. 
NtriHF.ROus  experiments  with  calcium  cyanamide  have 
shown  that  in  many  cases  this  nitrogenous  manure  is 
equal  or  nearly  so  to  sodium  nitrate  or  ammonium  sulphate. 
On  acid  muck  (swamp)  soils  and  on  sandy  soils,  however, 
less  favourable  results  have  been  obtained.  Acid  soils 
shouhl  first  be  neutralised  with  lime  before  "  lime-nitrogen  " 
is  applied.  Further  it  is  advisable  to  avoid  mixing  "  lime- 
nitrogen  "  with  superphosphate.  In  tlie  case  of  soils  not 
only  rich  in  lime,  but  also  containing  much  more  lime  than 
magnesia,  the  lime  content  of  the  soil  would  bo  unduly 


increased  by  the  application  of  "  lime-nitrogen,"  and  the 

results  would  not  be  so  good.  Hence  it  has  been  proposed 
to  separate  the  lime  from  the  cyanamide.  When  the  crude 
"  lime-nitrogen"  is  treated  with  warm  water,  a  separation 
takes  place  into  cyanamitle  and  calcium  hydroxide  ;  and 
the  cyanamide  readily  polymerises  to  dieyandiamide. 
Comparative  experiments  as  to  the  effect  of  dieyandiauiide 
on  the  growth  of  buckwheat,  oats,  and  paddy-rice  under 
varjing  conditions  in  flasks,  pots,  and  frames,  showed  that 
in  water  culture,  dicyandiamido  at  a  concentration  of 
0-01  ]X'r  cent,  is  a  source  of  nitrogen  for  plants.  In 
common  soil,  it  acts  poisonously  when  used  at  the  rate  of 
6  grms.  per  10  kilos,  of  soil,  but  serves  as  a  favourable 
nitrogenous  manure  with  reduced  quantities.  In  (laddy 
soil  tiie  injury  is  less  than  in  the  .soil  of  common  drv  laiul, 
and  when  the  precaution  is  taken  to  perform  the  planting 
three  weeks  after  manuring  with  ilieyandiamiile,  no  injury 
whatever  is  observed,  and  the  harvest  reaches  nearly  that 
obtained  with  the  equivalent  quantity  of  ammonium 
sulphate  or  of  "  lime-nitrogen."  This  renders  it  very 
probable  that  the  bacteria  in  paddy  soil  convert  the 
injurious  dicyandiamidc  into  innocuous  compounds 
(ammonium  compounds  ?)  moR-  ra|iidly  than  those  in 
common  field  soil.  Furthermore,  dieyandiamide  acts  as 
a  nitrogenous  manure  more  favourably  when  aj^plied  in 
conjunction  with  alkaline  manures. — ft.  C  P. 

Patents. 

Fertiliser ;      Process    of    making    .     .1.     H.    Connor, 

Nashville,  Tenn.     U.S.  Pat.  931,846,  Aug.  24,   19t)9. 

Five  parts  of  powdered  phosjihate  rock  or  calcium 
phosphate.  1  part  of  caustic  soda,  and  2  parts  of  quicklime 
are  mixed  with  water  to  the  consistence  of  thick  mud, 
and  the  mass  heated  strongly  until  the  phosphoric  acid 
becomes  "  available." — A.  S. 

Pyrophosphates  [for  fertilisers']  ;    Process  and  apparntus 
for  transforming  the  salts  of  tribasic  phosphoric  acid  into 

.     E.    Giana.     Fr.    Pat.    SOS, 792.    .Ian.    12,    I'.KKt. 

Under  Int.   Conv.,  June  30,   1908. 

A  MIXTURE  of  sulphate  and  pyrophosphate  is  formed  by  the 
action  of  sulphur  dioxide,  at  a  high  temixTature,  and  in 
the  prescnei^  of  atmospheric  oxygen,  on  a  salt  of  tribasio 
phosphoric  acid,  according  to  the  equation  :  2Caj(P04),-)- 
2S02-f0j=2CaS04-f2CajP2O;.  in  which  the  calcium 
salt  is  taken  as  an  example.  The  operation  may  be  carried 
out  in  a  furnace  which  is  described,  in  the  lower  part  of 
which  pyrites  is  l)urnt,  whilst  the  upper  portion  consists  of 
a  muffle  for  the  decomposition  of  the  phosphate,  above 
which  are  channels  for  the  deposition  of  dust.  The 
product  has  tlu'  following  advantages  over  ordinary 
superphosjihate  ; — It  is  dry  and  )>ulverulent  and  does  not 
I  tend  to  harilen  ;  it  is  not  aeid,  is  nsadily  distributed,  and 
contains  more  phosphoric  anhydride  than  superphosphate  i 
moreover,  there  is  no  danger  to  the  workpeople  engaged  in 
its  preparation. — F,  Sodn. 

Calcium    phosphates ;      Process    of    enriching    .     C. 

Bardy.  Fr.  Pat.  398,924,  Jan.  29,  1909. 
In  the  treatment  of  phosphatic  chalks  by  the  sugar 
process,  the  mineral  is  calcined  to  convert  the  calcium 
carbonate  into  quicklime,  and  the  latter  is  dissolved  out 
of  the  product  by  means  of  a  sugar  solution.  According 
to  the  presiMit  patent,  the  separation  of  the  calcium 
suorate  solution  from  the  residual  calcium  phosphate  is 
effectod  in  a  centrifugal  machine,  instead  uf  by  the  metbo<la 
(docantation,  filtration,  etc)  usually  employed.  The 
suorate  solution  is  then  treated  with  carbon  dioxide,  and 
the  precipitated  calcium  carbonate  separated  from  the 
saooharine  solution  also  in  a  centrifugal  machine. — A.  S. 

Organic  nitrogenous  manun.i , 

of .     H.  E.  L.  Fifvet. 

1908. 

NiTROGEKUi;s  organic  matter,  such  as  exerrtaof  animals, 
slaughterhouse  residues,  etc,  is  mixe<l  with  small 
quantities  of  manganes<'  dioxide,  or  otIuT  oxygen  yielding 
compound,  the  double  sul[>liate  of  iron  and  maf(ue«)jum, 
and   roa^^esia.  alumina,  or  tricalciuni   phospbattt.     U  is 


Process  for  Ihi  manufnclurt 
Fr.  Pat.  400,601,  June  1(1. 


Vol.  XXVrn.,  No.  19.] 


Cl.  XVI.— sugar,   starch,   gum,    &r. 


1055 


then  infected  with  an  alkaline  culture  of  brewers'  yeast, 
and  allowed  to  ferment.  The  whole  of  the  nitrogen  is 
transformed  into  ammonia,  which  is  fixed  by  the  double 
sulphate  of  iron  and  magnesium.  When  the  fermentation 
is  completed,  the  mass  is  mixed  mth  an  absorbent  material 
snch  as  peat,  neutralised  with  sulphuric  acid,  treated  with 
ozonised  air,  and  then  dried  in  a  stove.  The  yeast  culture 
is  composed  of  30  gims.  of  dried  brewers'  yeast,  2  grms. 
of  urea,  20  grms.  of  soda  crystals,  1  grm.  of  potassium 
phosphate,  and  sufficient  urine  to  make  up  1  litre. — A.  S. 

Superphosphates  ;    Method  of  and  apparatus  for  removing 

from    decomposition    chambers.     K.    J.    Beskow, 

Helsingborg,  and  M.  Ekedahl,  Limhamn,  Sweden. 
Eng.  Pat.  4494,  Feb.  23,  1909.  Under  Int.  Conv., 
March  2,  1908. 

See  Fr.  Pat.  399,907  of  1909  ;  this  .1.,  1909,  990.— T.  F.  B. 


XVI. -SUGAR,    STARCH,    GUM,    &c. 

Beetroot ;     Opticullif    active    non-sugar    in    the    .     A. 

Blau.     Deutsche  Zuckerind.,  1909,  34,  743—744. 

To  avoid  the  error  in  the  analysis  of  beetroot  juice  due 
to  the  presence  of  certain  optically  active  non-sugar 
substances,  Herles  has  proposed  boiling  the  juice  with 
hnie  (see  this  J.,  1908,  1168).  The  author  shows,  however, 
that  though  lower  polarimetric  readings  are  thus  obtained 
than  by  the  ordinary  method,  the  quantity  of  optically 
active  non-sugar  destroyed  by  boiling  with  lime  is  quite 
II,  and  insufficient  to  accoimt  for  the  differences. 

— L.  E. 

,"ir  analysis  ;    Proposals  for   unificalion   of   methods  of 

•  ,'arification  in  .     F.  Sachs.     Intemat.  Comm.  for 

uniform    methods   of    sugar    analysis,    London,    1909 ; 
'/,.  Ver.  deut.  Zuckerind.,  1909,  775—778. 

The  author  proposes  that  for  determining  invert  sugar 
"I  -iugar  products  (both  cane  and  beet),  normal  lead 
■  ate  should  be  used  for  clarifying  the  solution,  a.s 
iiumended  by  Schrefeld  (see  this  J.,  1908,  1168). 
J'lie  use  of  unclarified  solutions  is  objected  to  on  the 
ground  that  the  results  may  be  vitiated  by  the  presence 
of  foreign  matter  in  the  copper  or  copper  o.xide.  In 
accordance  with  Browne's  recommendation,  the  author 
also  proposes  that  Herzfeld's  modification  of  Clerget's 
method  should  be  used  for  the  analysis  of  cane  products. 
On  the  assumption  that  the  volume  of  the  lead  precipitate 
affects  the  polarisation,  Gonnermarm  has  proposed  the 
following  method  of  clarification  with  a  view  to  avoiding 
tins  error: — 28-6  grms.    (  =  26x1-10)   of  the  sample  are 

■  li-solved  and  made  up  to  100  e.e.     This  solution  is  then 

■  le  up  to   110  c.c.   either  with  2 — 3   c.c.    of  alumina 
m  and  8 — 7  c.c.  of  water,  or  with  10  c.c.  of  a  3  per 

lit.  solution  of  basic  lead  acetate,  mixed,  filtered,  and 
polarised  in  a  200- mm.  tube.  The  author  points  out, 
however,  that  the  total  volume  of  liquid  will  be  less  than 
110  c.c.  Hence  the  method  does  not  effect  the  object 
in  view. — L.  E. 

Suf)ar  analyses  ;    Basic  lead  nitrate  as  a  clarifying  agent 

in    .     F.    Herles.     Internal.    Comm.    for    uniform 

methods  of  sugar  analysis,  London,  1909  ;   Z.  Ver.  deut. 
Zuckerind.,    1909,   782—783.     (See  this  J.,  1897,  67.) 

The  author's  clarifying  agent,  basic  lead  nitrate,  presents 
the  following  a<lvantages : — It  decolorises  the  solution 
well,  and  owing  to  its  insolubility,  the  excess  of  the 
clarifying  agent,  under  the  conditions  in  which  clarification 
is  executed,  does  not  cause  the  precipitate  formed  to 
partially  dissolve,  nor  does  it  affect  the  polarisation 
reading.  The  alkali  nitrate  formed  when  basic  lead 
nitrate  is  used   (unlike  the  alkali  acetate  formed   when 

■  basic  lead  acetate  is  employed)  has  no  influence  on  the 
precipitate   formed,    but,    on    the    contrary,    precipitates 

!  any  lead  salt  from  the  solution  ;  again,  the  alkali  nitrate 
has  less  influence  than  the  alkali  acetate  on  the  polarisation. 
Solutions  clarified  with  basic  lead  nitrate  can  be  used 
directly  for  inversion,  since,  not  only  do  they  contain 
very  little  lead,  but  on  adding  hydrochloric  acid,  no  weak 


acid  of  feeble  inverting  power  is  liberated,  as  is  the  case, 
when,  owing  to  clarification  with  basic  lead  acetate,  alkali 
acetate  is  present.  The  clarified  solutions  filter  quickly, 
yielding  filtrates  which  are  clear  and  remain  so  for  a  long 
time.  The  author  recommends  basic  lead  nitrate  as  a 
clarifying  agent  not  only  for  molasses,  osmose  water, 
after-products,  etc.,  but  also  for  raw,  first-product  sugars. 

Sugars  ;    Colour  reactions  of  .     Reactions  of  Petien- 

koffer  and  Selivxinoff.     J.  Ville  and  E.  Derrien.     Bull. 
Soe.  Chim.,  1909,  5,  895—901. 

It  has  been  frequently  stated  that  Pettenkoffer's  reaction 
(purple  coloration  given  by  sucrose  in  presence  of  cholic 
.and  sulphuric  acids)  and  Seliwanoff's  reaction  (red 
coloration  produced  by  laevulose  in  presence  of  resorcinol 
and  hydrochloric  acid)  are  due,  not  to  the  sugars,  but  to 
furfural.  The  authors  find,  however,  that  the  colorations 
given  by  furfural  are  not  identical  spectroscopically 
with  those  produced  by  the  sugars.  The  two  reactions 
mentioned  are  really  due  to  methyl-4-hydroxy-2-furfural, 
produced  by  the  hydrolysis  of  the  sugars.  Pure  niethyl- 
4-hydroxy-2-furfural  gives  colorations  identical  both 
chromoscopica  Uy  and  spectroscopically  with  those  pro- 
duced  by  sucrose  and  Isevulose  in  the  reactions  mentioned. 

— E.  C.  V-E. 

Carbohydrates  of  plant  seeds.     E.   Schulze  and  C.   Godet. 
Z.  physiol.  Chem.,  1909,  61,  279—351. 

The  authors  have  investigated  the  uatiure  and  proportions 
of  the  carbohydrates  in  the  kernels  (i.e..  dehusked  seeds) 
and  husks  of  a  considerable  number  of  seeds.  The  chief 
results  are  as  follows  : — Seed  kernels. — No  pentose  or  hexose 
was  foimd  in  any  of  the  seed  kernels.  Sucrose  is  of  wide 
occurrence ;  thus,  out  of  27  kinds  of  seeds  examined, 
in  only  two  (blue  and  yellow  lupins)  was  sucrose  not 
found,  and  perhaps  even  in  these  seeds,  sucrose  is  present 
in  quantities  too  small  to  be  isolated.  Water-soluble 
carboh}'drates  which  yield  galactose  on  hydrolysis,  ap])ear 
to  be  as  widely  distributed  as  sucrose.  The  only  licxoses 
which  are  formed  by  the  hydrolysis  of  the  water-soluble 
carbohydrates  (di-  and  poly-saccharides)  of  the  seed  kernel 
are  dextrose,  galactose,  and  laevulose  ;  in  no  instance  was 
mannose  detected.  The  content  of  water-soluble  pento- 
sans is  very  small ;  in  no  case  was  so  much  as  1  per  cent, 
found,  and  in  some  cases,  none.  Since  there  is  no  doubt 
that  the  water-soluble  carbohydrates  (including  amylan, 
laevulin,  sinistrin  and  laevosin,  which  are  found  in  amyl- 
aceous seeds  and  which  yield  dextrose  and  laevulose  on 
hydrolysis)  serve  as  reserve  materials,  and  that  before  they 
are  utilised  by  the  growing  shoot,  they  are  transformed  into 
dextrose,  laevulose,  and  galactose,  it  appears  that  the  latter 
are  specially  adapted  to  the  nutrition  of  the  young  plant. 
The  hemicelluloses  appear  to  be  of  tmiversal  occurrence 
in  the  kernels  of  seeds  ;  in  seeds  that  are  free  from  starch 
and  poor  in  fat,  the  hemicelluloses  are  present  in  con- 
siderable quantity  in  the  kernels  and  in  such  cases  they 
serve  as  reserve  material.  On  hydrolysis,  the  hemi- 
celluloses yield  mi-xtures  of  hexoses  (in  many  cases  galactose 
and  in  others,  maimose,  is  formed  in  considerable  quantity) 
and  generally  a  pentose,  e.g.,  arabinose  ;  the  proportion 
of  pentose,  however,  is  much  less  than  that  of  hexose. 
The  cell  walls  of  the  kernels  of  the  seeds  examined  contain 
a  small  quantity  of  cellulose.  Seed-  and  fruit-husks. — 
These  materials  contain  verj'  little  water-soluble  carbo- 
hydrates, and  little  or  no  starch ;  they  consist 
chiefly  of  nitrogen-free  substances,  insoluble  in  ether, 
water,  and  malt  extract,  and  contain  a  considerable 
quantity  of  hemicelluloses.  On  hydrolysis,  the 
hemicelluloses  from  various  seed-  or  fruit-husks 
were  found  to  yield  arabinose  or  xylose,  or  both,  and  in 
many  cases,  galactose.  The  residue  from  the  husks  left 
after  removal  of  the  hemicelluloses  by  hydrolysis,  was 
found  to  contain  a  substance  soluble  in  5  per  cent,  sodium 
hydroxide  and  possessing  the  properties  of  "  wood  gum  " 
(xylan) ;  the  material  left  after  removing  this  substance 
yielded  cellulose.  The  husks  also  contain  lignin  in  con- 
siderable amount,  and  most  of  them  contain  browiv 
coloured  substances  of  tmknown  nature. — I.,  E.- 
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Sugars  ;    Relation  of  pyridine  to  the  .     C.  Ncuberg. 

Biochem.  Zcits.,  Hi09,  20,  526—630. 

The  view  that  under  natural  conditions,  carboliyilrutcs 
are  converted  into  cyclic  substances  and  the  latter  into 
the  sugars,  finds  much  acceptation.  Cliemieal  evidence, 
however,  is  scanty,  and  the  author's  experiments  in  this 
direction  have  not  hitherto  led  to  very  satisfactory  results. 
He  has  already  invcstipate<l  the  formation  of  furfural 
by  the  dry  distillation  of  inositol  (Biochem.  Zcits.,  1908, 
9.  551).  He  now  finds  that  on  oxidising  pyridine  with 
hydrogen  peroxide  and  ferrous  or  ferric  sulphate  in 
s\ilp)uiric  acid  solution,  a  pentose  or  pentose  derivative 
is  formed,  though  he  has  not  yet  succeeded  in  isolating 
such  a  substance.  ()n  heating  the  reaction-product  with 
sulphuric  acid,  furfural  is  formed. — L.  E. 

Oums  ;  Enzymes  in  acacia-  and  other .     F.  Reinitzer. 

Z.  physiol.  Cliom..  1909,  61,  352— 39-2. 

Tub  author  has  investigated  the  enzymes  of  a  number  of 
gums,  including  hard  and  soft  Kordofan  gums,  a  very 
pure  gum  presenting  the  properties  of  a  soft  Kordofan 
gum,  and  a  rather  crude  Gheziri  gum.  His  experiments 
on  the  distril)ution  of  the  gum  enzymes  and  the  behaviour 
of  these  enzymes  towards  poisons  and  high  temperature, 
lead  to  the  conclusion  that  very  probably  at  least  three 
enzymes,  n';.,  an  oxyda.se,  a  peroxydase,  and  a  diastase, 
arc  present  in  gum,  though  in  some  gums,  all  three 
enzymes  may  not  bo  present.  The  diastase  appears  to 
be  a  mixture  of  at  least  two  enzymes,  of  which  one  dissolves 
starch  and  converts  it  into  crythrodcxtrin,  whilst  the 
other  forms  sugar  (cp.  Friinkel  and  Hamburg,  this  J., 
1906,  945).  Oxydase. — The  gum  oxydase  very  much 
resembles  Bertrand's  laccase  (this  J.,  1894,  1071  ;  1895, 
374)  and  the  author  proposes  to  designate  it  by  this  name 
provisionally.  A  gum  of  strong  oxidising  power  was 
found  to  contaui  not  more  than  a  very  small  trace  of 
manganese,  and  to  effect  its  oxidising  action  in  acid  solution, 
so  that  Dony-Henault's  chief  arguments  against  the 
existence  of  oxydases  arc  invalid  unless  the  presence  of 
iron  is  regarded  as  responsible  for  the  oxidising  action 
(this  J..  1908.  823).  Tyrosinase  was  not  fomid  in  any 
of  the  gums  examined.  The  oxydase-activity  was  foimd 
to  vary  with  different  gums,  and  to  be  absent  in  some 
cases.  Peroxydojie. — This  enzyme  was  present  in  all  the 
gums  examined  excepting  tragacanth.  Amylase  {diastase). 
—The  author  shows  that  gum  amylase  acts  on  starch  paste 
with  the  formation  of  dextrin  and  maltose,  and  not  of 
the  former  only  as  was  supposed  by  Wicsner  and  Grafe. 
According  to  Wiesner,  his  "  gum  ferment  "  can  convert 
cellulose  into  gum,  and  according  to  Grafe,  this  enzyme, 
though  incapable  of  acting  on  cellulose,  converts  hemi- 
cellulosc-like  substances  and  starch  into  dextrin.  The 
author  shows,  however,  that  gum  amylase  does  not  attack 
ungclat  inised  potato  starch,  and  that  it  only  completely 
liquclies  the  gelatinised  starch  when  the  concentration 
of  th*  latter  is  less  than  5  per  cent,  ;  subsequent  addition 
of  water  to  the  cold  starch  paste  does  not  alter  its  behaviour 
towards  the  amylase,  thus  showing  that  the  action  of  the 
latter  is  determined  by  the  degree  of  hydrolysis  of  the 
BtarclL  Again,  gum  amylase  neither  hqueties  nor 
saccharifies  msoluble  gums  or  plant  mucilages,  and  the 
author  concludes  that  it  is  impossible  that  this  enzyme, 
or  the  oxydase  and  peroxydase  accompanying  it,  can 
convert  cellulose  or  hemicelluloses  into  gum.  Different 
varieties  of  gum  differ  widely  in  respect  of  amylase-content, 
and  the  proportions  of  the  enzymes  of  which  the  amylase 
consists  also  vary ;  gum  amylase  presents  very  great 
similarity  to  malt  diastase.  According  to  (Jrafe,  the 
saccharification  of  starch  by  the  gums  is  caused,  not  by 
the  enzymes  of  the  latter,  but  by  bacteria,  and  he  found 
that  on  liltering  the  gum  solution  through  a  Tukal  filter, 
the  filtrate  obtained  possessed  no  saccharifying  power. 
Friinkel  and  Hamljurg  oViscrved  that  malt  diastase  paiises 
through  a  Puk.il  filter  nearly  quantitatively  if  the  enzyme 
solution  is  not  rich  in  those  colloids  which  remain  in  the 
filter  and  adsorb  the  enzyme.  A  gum  solution,  however, 
i8l,very  rich  in  colloids,  and  the  author  shows  that  on 
passing  such  a  solution  through  the  filter,  a  largo  proportion 
of  the  colloids  is  retained,  and  that  the  saccharifying 
part  of  the  amylase  may  either  be  completely  or  almost 


completely  retained  whilst  the  liquefying  part  passes 
through.  The  author  also  shows,  contrary  to  Grafe's 
statement,  that  ether  (recently  ])urifie<l)  does  not  extract 
au  enzyme  from  gum  capable  of  converting  starch  paste 
into  crythrodcxtrin.  since  the  ethereal  extract  contams 
no  substance  capable  of  acting  on  starch  paste,  and  the 
residual  gum  saccharifies  the  paste  quite  normally ; 
Grafe's  result  appears  to  have  been  duo  to  the  use  of 
unpurifie<i  ether.  The  fact  that  the  bark  and  wood  of 
trees  contains  amyla.'so  (cp.  Butkewit.sch,  this  .1.,  1908, 
822)  easily  explains  the  presence  of  amylase  in  gum, 
and  the  presence  of  o.xydase  and  peroxydase  in  gum  is 
traceable  to  the  same  source. — The  author  shows  that 
the  frothing  exhibited  by  a  gum  solution  when  shaken, 
is  not  due  to  enzyme  action  as  8upi>osiKl  by  Wiesner, 
since  this  |)ropcrty  is  not  destroyed  or  diminished  by 
heating  the  solution  ;  the  property  is  really  duo  to  the 
viscosity  of  the  solution. — ll  E. 

Sugars ;     Dtcomposition   of   the    .     Reversion    oj   the 

synthesis  of  sugar.     Lob.     See   XXIV. 

Patents. 

Separating  solid  impurities  from  gummy  solutions.     Eng. 
Pat.   12.739.     See  t 

.Misnrhrnl  material  for  in'.Toi/vt    substances   [miUiuses].     Fr. 
Pats.  400,736  and  400,737.     See  L 


XVII.— BREWING,    WINES,    SPIRITS,    &C. 


j    Hops  ;    Chtmistry  of  .      H.  (Siller.     Z.   Uulers.  Nahr. 

u.  Genussm..   19U9,  18,  241—271. 

The  researches  of  Hayduck  have  shown  that  hops  contain 
three  resins,  two  of  which,  the  soft  »-  and  /i-rcsins,  arc 
bitter  iirineiplcs  soluble  in  light  petroleum  spirit,  while 
the  third,  or  y-resin,  is  tasteless  and  insoluble.  He  also 
prepared  from  the  two  soft  resins  crystalline  componnd* 
of  the  corresponding  o-  and  ,i-hop  bittc^r  acids.  The  author 
finds  that  the  a-bitter  acid  can  be  precipitated  quanti- 
tatively from  a  methyl  alcohol  solution  of  the  mixed  resini 
by  lead  acetate  dissolved  in  methyl  alcohol.  As  the  lead 
salt  of  the  n-bitter  acid  is  decidedly  soluble  in  excess  of 

)  the  precipitant,  it  is  advisable  to  use  only  a  1  per  cent, 
solution  of  lead  acetate.  After  a  recrystallisation  from 
glacial  acetic  acid,  the  lea<l  salt  contains  3605  per  cent,  of 
lead  and  is  sufficiently  pure  to  yield,  after  decomposition 
with  dilute  sulphuric  acid,  a  well  crystallised  preparation 

I  of  the  free  acid.  Based  u])on  this  precipitation  of  the 
lead  salt  of  the  a-acid,  the  author  ha,s  elaborated  a  method 
for  the  estimation  of  the  three  resins  in  hops  as  follows: 
(1),  an  ether  extract  gives  the  total  resins,  a+/i-i-yi 
(2),  a  petroleum  spirit  extract  gives  the  a-  and  /i- resins,  the 
yresin  being  iusoluble  in  petroleum  spirit  ;  (3),  the  o- 
resin  is  deterniined  by  precipitation  as  lead  salt  from  A 
methyl  alcohol  .solution  of  1  or  2 ;  (4).  the  ^-resin  is 
determined  by  difference  between  2  and  3  ;  and  (5),  the 
y-resin  is  determined  by  lUfference  between  I  and  2.  Thi» 
method  is  claimed  to  give  results  correct  to  about  0-2  per 
cent.  The  o-acid,  when  pure,  proves  to  be  much  more 
resistant  to  oxidation  than  it  is  usually  considered  to  be, 
being  practically  unaltered  in  air  at  ordinary  temi)cr«- 
ture  ;  on  protracted  heating  it  absorbs  oxygen  and  is 
reslnilied.  The  y-resin  appears  to  be  a  mixture  of  two 
substances  differing  in  their  solubility  in  ether  and  their 
carbon  content.  The  a-acid  has  at  least  two  pairs  of 
doubly  hnked  carbon  atoms,  as  it  yields  a  tetra-bromo 
addition  comiwund. — R.  Ij.  S. 

Hops;    Determination  of  moisture  in  .     J.   F.   Hoff- 
mann.    Woch.   f.   Bran.,   1909,  26.   460—461. 

In  a  previous  paper  (this  J..  1903.  655)  the  author  described 
a  method  for  the  estimation  of  moisture  in  different 
substances  by  distilling  with  tur|H'ntine  oil  at  a  teni|><'ni- 
turi)  of  above  13.5°  C.  He  finds  that  the  method  then 
described  gives  too  high  values  and  has  eonse<juently 
modified  it  by  using  a  mixture  of  400  c.c.  of  tur  cntine 
oil  and   1(X)  c.c.  of  toluene  in  the  apparatus  deerribed  ID 
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this  J.,  1902,  1088.  Figures  are  given  showing  that  the 
jiew  method  yields  results  agreeing  well  with  those  ob- 
tained by  drying  in  vacuo  over  phosphoric  anhydride  or 
for  four  hours  in  an  oven  at  80°  C. — R.  L.  S. 

Peptolytic  ferments  ;    Detection  of  .     E.  Abderhaldeii 

and   A.    Schittenhelm.     Z.    physiol.    Chem.,    1909,   61 
421^t25. 

The  authors  criticise  the  various  methods  at  present  used 
for  the  investigation  of  the  action  of  proteolytic  and 
peptolytic  ferments  upon  polypeptides.  They  suggest 
the  use  of  a  polypeptide  yielding  a  large  proportion  of  a 
difficultly  soluble  amino-acid,  e.g.,  tjTosine,  leucine,  or 
cystine,  the  polypeptide  itself  being  freely  soluble  in  water. 
Glycyl-/-tyrosine  is  shown  to  be  suitable  They  liave  also 
prepared  a  peptone  ("  Pcpton  Roche  ")  from  sill;:,  whicli 
is  easily  soluble  in  water,  and  contains  a  large  proportion 
of  tyrosine  groups.  It  is  prepared  by  the  partial  hydrolysis 
of  sillc,  and  after  purification,  is  obtained  as  a  snow  white 
powder  giving  a  colourless  aqueous  solution.  For  experi- 
mental purposes  a  solution  is  made  of  10 — 15  per  cent, 
strength,  and  sodium  bicarbonate  is  added  to  the  slightly 
acid  solution  to  give  a  weak  alkaline  reaction.  The 
solution  which  must  be  quite  clear,  is  then  added 
to  the  test  ferment  and  placed  in  an  incubator. 
If  peptolytic  ferments  are  present,  tyrosine  separates 
after  a  short  time,  and  on  cooling  may  be  filtered  off  and 
weighed.  The  silk  peptone  should  also  be  useful  for  the 
cultivation  of  bacteria.  Further  researches  are  in  progress 
to  obtain  peptones  in  a  similar  way  from  other  proteins, 
in  order  to  obtain  general  experimental  material  .for 
researches  on  peptolytic  ferments. — W.  N.  B. 

Alcoholic  fermentation  in  the  presence  of  sulphurous  acid. 

P.  Martinand.  Comptes  rend.,  1909,  149,  465—467. 
The  fermentation  wliich  commences  sooner  or  later  in 
musts  and  sugar  solutions  containing  considerable  quan- 
tities of  sulphurous  acid  is  due  to  a  micro-organism 
similar  to  the  Torula  ;  this  organism  has  feeble  fermen- 
tative powers,  does  not  ferment  maltose,  and  does  not 
form  ascospores.  In  one  experiment  which  is  described, 
5  grms.  of  sulphurous  acid  were  added  to  a  solution  of 
180  grms.  of  sucrose  in  1  litre  of  water  ;  this  commenced 
to  ferment  at  the  end  of  10  days.  At  this  time  about 
one-half  of  the  added  sulphurous  acid  was  present  in  the 
free  state,  the  other  half  being  combined,  probably  with 
the  aldehyde  which  is  produced  by  the  organisms. 
Twenty-four  hours  later,  all  the  free  acid  had  disappeared. 
whilst  4'09  grms.  were  present  in  the  combined  state. 
The  amount  of  aldehyde  now  present  was  1-14  grm.  per 
litre.  An  experiment  with  yeast  in  a  similar  sugar  solution 
did  not  lead  to  the  formation  of  aldehyde,  and,  conse- 
quently, fermentation  did  not  commence.  A  portion  of 
the  added  sulphurous  acid  becomes  oxidised  to  sulphuric 
acid  and  it  is  only  when  the  sulphurous  acid  has 
disappeared,  either  by  oxidation  or  by  combination  with 
the  aldehyde  produced  during  the  fermentation  set  up 
by  the  above-mentioned  organisms,  that  the  yeast  cells 
grow  and  predominate. — W.  P.  S. 


micro- 
Agric, 


"  Tanezu  "     (Japanese    vinegar    ferment)  ;      The 

organisms    of    .     T.    Takahashi.     J.    Coll. 

Imp.  Univ..  1909,  1,  103—133. 

Jap.\nese  vinegar  is  made  from  various  raw  materials,  e.g. 
soured  "  sake,  '  soured  "  moromi  "-mash  of  "  sake," 
specially  prepared  vinegar  mash  and  "  sak^-kasu,"  the 
pressed  residue  of  "  sake  "  mash.  In  all  cases  the  use  of  a 
previously  fermented  mash  is  essential  to  the  proper 
starting  of  the  fermentation.  This  mash,  which  is  called 
"  tanezu,"  is  prepared  by  mixing  rice  "  koji,"  steamed 
rice,  and  water.  The  author  has  made  a  detailed  study  of 
the  micro-organisms  contained  in  it.  He  has  isolated  and 
characterised  7  varieties  of  bacteria,  2  of  wild  yeasts,  and 
2  of  Aspergillus.  The  following  bacteria  are  described  : 
(1)  B.  astendans  Henneberg,  var.  Tanezu,  which  differs 
from  the  normal  type  in  its  abiUty  to  form  acid  directly 
from  most  of  the  sugars  ;  this  variety  belongs  to  Hoyer's 
class  of  quick  vinegar  bacilli.  (2)  B.  acetosum  Henneberg, 
mr.  Tanezu,  which  may  be  classed  among  Hoyer's  beer- 
vinegar  bacilli  and   with  B.   rancens  Beijerinck.       (3)  B. 


aceti  Brown,  var.  Tanezu  I.,  which  forms  reducing  sugar 
from  mannitol ;  it  also  may  be  classed  with  B.  rancens. 
(4)  B.  aceti  Brown,  var.  Tane.zu  II.,  which  resembles  the 
last,  but  is  characterised  by  the  formation  of  a  rose-red 
colour  at  higli  temperatures.  (5)  B.  acetosum  Henneberg, 
var.  Tanezu,  also  classed  with  B.  rancens  Beijerinck,  but 
its  property  of  forming  reducing  sugar  from  mannitol 
assimilates  it  to  B.  aceti  Brown.  (6)  B.  aceti  Pasteur. 
var.  Tanezu,  differing  from  B.  acetigenum  and  B.  a.scenlans 
in  many  respects,  and  forming  acid  direct  from  sugars. 
(7)  B.  xylinoides,  var.  Tanezu,  which  differs  from  the 
normal  type  in  the  fact  that  its  films  do  not  give  the 
cellulose  reaction.  The  amount  of  acid  produced  bv  these 
bacteria  ranges  from  1  to  5  per  cent.,  according  "to  the 
variety.  Tlie  products  of  fermentation  in  media  free 
from  alcohol  also  differ  according  to  the  varieties  : — some 
form  methyl  alcohol  and  fusel  oil ;  others  form  isopropyl 
alcohol,  ethyl  alcohol,  methyl  alcohol  and  fusel  oil,  and 
one  forms  methyl  lactate  or  butyric  acid. — J.  F.  B. 

Alcohol ;   Industrial and  its  poasibilily  as  a  source  of 

power  in  the   Philippines.     A.   .J.   Cox.     Philippine   .1 
Sei.,   1909,  4.  A.  232—236. 

The  sources  of  alcohol  available  in  the  Philippine  Islands 
are  rice.  Indian  corn,  sugar-cane,  the  sap  of  the  nipa  and 
other  palms,  and  cassava.  At  present  nearly  all  the 
alcohol  produced  is  obtained  by  the  systematic  "  bleeding  " 
of  the  nipa  palm,  followed  by  fermentation  and  distillation 
of  the  '■  tuba."  The  wholesale  price  of  15  litres  of  95  per 
cent,  alcohol  from  this  source  is  2-40  pesos  (5s.),  whUst 
the  estimated  price  for  the  product  from  Indian  corn  is 
2-30  pesos  (4s.  ^A.),  and  for  that  from  cassava  2-60  pesos 
(58.  .id.)  per  15  litres.  As  gasoUne  (sp.  gr.  0-699)  is  at 
present  sold  in  Manila  at  2-38  pesos  (4s.  lUd.)  per  15  litres, 
and  an  engine  requires  about  1-5  times  as  much  95  per 
cent,  alcohol  as  gasoUne  to  develop  the  same  power,  it 
follows  that  alcohol  at  any  price  above  1-60  pesos 
(33. 4d.)  per  15  litres  cannot  compete  with  gasoline,  except 
possibly  in  remote  localities. — A.  G.  L. 

Oxydases  ;    Employment  of  hydrogen  peroxide  in  experi- 
ments on  .     Kikkoji  and  Neuberg.     See  XXIV. 

P.4TENTS. 

Mall  kilns.     R.  Roth,  Erfurt,  Germany.     Eng.  Pat.  5409 
Mar.  5,  1909. 

In  the  kiln  described,  the  hot  air  from  the  furnace  passes 
through  Hues,  provided  with  regulating  valves,  into  the 
kiln  proper,  which  contains  a  number  of  horizontal 
travelling  bands  placed  one  above  the  other.  The  heated 
air  is  then  conducted  from  the  top  of  this  part  of  the  kiln 
through  a  number  of  passages  into  a  preliminary  drying 
chamber.  The  green  malt  is  fed  on  to  a  travelling  inclined 
band,  reaching  to  the  top  of  the  preliminary  drying 
chamber,  and  is  partially  dried  by  the  currents  of  hot 
air.  It  then  falls  on  to  the  uppermost  of  the  travelling 
bands  in  the  kiln  proper  which  delivers  it  to  the  next 
band,  and  .so  on,  the  dried  malt  finally  falling  from  the 
lowest  band  into  a  discharge  shoot.  An  exit  flue  for  the 
hot  air  is  provided  at  the  bottom  of  the  prehminary 
drying  chamber,  and  a  ventilating  dome  fitted  with  a 
valve  is  placed  at  the  top  of  the  kiln.  In  a  second  form 
of  kiln  described,  the  hot  air  is  conduct«d  from  the  kiln 
proper  to  the  under  surface  of  the  travelling  band  in 
the  preliminary  drying  chamber.  In  both  kilns,  the 
temperature  may  also  be  regulated  by  means  of  flues 
in  connection   with   the   outer  air. — W.  P.  S. 

Vinasses  ;     Process  for  treating  distillery  .     F.  and 

E.  D.  Verbiese.     First  Addition,  dated  Jan.  19,  1909, 
to  Fr.  Pat.  396,288,  Jan.  21,  1908  (this  J.,  1909,  619). 

In  the  process  of  clarification  referred  to  in  the  principal 
patent,  other  ba.^es  than  lime  may  be  used  if  desired. 
A  large  excess  of  lime  should  be  avoided,  since  it  redis- 
solves  some  of  the  precipitated  matters  and  tends  to  attack 
the  filtering  cloths.  For  this  reason  it  is  proposed  to 
remove  the  greater  part  of  the  excess  of  lime  by  the  pas.sage 
of  a  current  of  carbon  dioxide,  preferal>ly  the  gas  de- 
veloped during  fermentation. — J.  F.  B. 


loss 
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IF»ne  or  other  alcoholic  liquid  ;     Method  of  preparing  a 

nourishing .     S.  Bciidlc,  D.  I.  Smith,  and  T.  B.  H. 

Thome.  Fr.  Pat.  400.471,  Feb.  12.  1909.  Under 
Int.   Conv.,   Fob.    25.    1908. 

Kkk  Eng.  Pat.  4231  of  1908  ;   this  J.,  19f)8.  1 171.— T.  F.  15. 

Stilla.     Fr.  Pat.  398.847.     Set  I. 


XVra.— FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    &    DISINFECTANTS. 

(^.)— FOODS. 

Pre.iermtiies  in  cream  ;    The  nse  of  .     J.  M.  Hamill. 

Ilojwrt  to  the  lyocal  Gov.  Board,  1909,  Food  Report 

No.  10,  1—35. 
On  several  occasions  traders  have  n'prcsented  to  the 
Board  that  0.2.'5  per  cent,  of  boric  acid  (the  limit  recom- 
niendod  by  tile  Dc])art mental  Committee  on  Preserva- 
tives luul  Colouring  Matters  in  Food,  1901)  is  an  insufficient 
((uantity  for  tho  preservation  of  cream,  and  that  in  iho 
conditions  under  which  tho  cream  trade  has  to  bo  con- 
ducted, no  limit  of  boric  acid  under  0-5  per  cent,  would 
suffice.  Tho  Board  therefore  instructed  tlio  author  to 
make  inquiries  and  investigations  on  the  subject,  and  tlie 
results  are  published  in  this  report.  A  dcscrii)tion  is 
given  of  the  sources  of  tho  cream  supply,  motliods  of 
separation  of  cream,  distribution  of  cream,  richness  of 
croam.  clotted  cream,  otc.  Tho  results  are  also  given 
of  an  experimental  inquiry  into  the  effect  of  dififercnt 
amounts  of  boric  acid  and  boron  compounds  on  the 
keeping  power  of  cream  at  relatively  high  temperatures 


(a).  Tho   declaration   of  the   presence  of   pieeervative 
to  the  purchaser,  whether  wholesale  or  retail,  should  in* 
all  cases   be  adequate,   and   tho  preserved   cream  as  an 
article  of  commerce  should  be  differentiated  from  croam 
which  contains  no  adilcd   jireservative. 

(6).  In  tho  ease  of  boracised  cream  tho  maximum 
amount  of  boron  preservative,  calculated  as  boric  acid 
(H,BO,),  should  bo  0-4  per  cent,  from  May  to  October 
inclusive,  and  0-25  per  cent,  during  tho  remainder  of  the 
year. 

(c).  Cream  in  which  boron  preservatives  aro  permitted, 
subject  to  the  above  limits,  should  in  all  cases  contain  at 
least  40  per  cent,  of  milk  fat. 

(4).  Having  regard  to  the  use  of  sweetening  agents 
such  as  saccliarin  to  conceal  sourness  of  cream  and  to 
impart  an  unnatural  swctetness,  it  apiK-ars  desirable 
that  their  presence  should  be  notified  lo  the  purchaser. 

— W.  P.  S. 

Coffee;     Amount  of  caffeine  in  ,  and  loea  of  caffeine 

on   Toanting   coffee.     K.    Ix'ndrich   and    E.    Nottbohm. 
Z.  Unters.  Nahr.  Genussm.,    lt»09.  18.  299—308. 

Hefklmann  (this  J.,  1908,  1218)  found  the  dry  substance 
of  raw  unwashed  coffee  to  contain  from  0-8t>4  to  1-669 
per  cent,  of  caffeine,  whilst  results  recorded  by  othor 
chomist."*  have  differed  widely  from  these  figures.  Tho 
amount  of  caffeine  determined  by  the  authors'  method 
(this  J.,  1909.  379)  in  32  samples  of  raw  coffee  varied  from 
I'OS  to  2-83  per  cent.,  and  in  the  roasted  beans  from 
1.09  to  2-95  per  cent.  Both  in  tho  case  of  the  raw  and 
the  roasted  beans  the  smallest  proportion  of  caffeine  was 
fomid  in  Abyssinian  Mocha  coffee,  and  the  highest  in 
Cazengo  coffee.  Tho  proportions,  arranged  according  to 
the  origin  of  the  co£fee,  were  as  follows  : — 


Origin. 

South  America. 

Central  America. 

AsU. 

Africa. 

AoBtJolU- 

Raw 

KoaKted 

Per  cent. 
1.08-1-35 
1-11  — 1-48 

Per  cent. 
1-11  —  1-68 
I-IS  — 1-70 

Per  cent. 
1-10  —  1-05 
1.12-1-68 

Per  cent. 
1-05-2-83 
1.09- 2.95 

Per  cent. 
1-35 
1-42 

and  under  conditions  approximating  to  those  under 
which  tho  jug-croam  trade  is  carried  on.  It  was  found 
that  0-2  per  cent,  and  0-3  per  cent,  of  boric  acid  were 
insufficient  to  preserve  cream  cither  at  Go''  F.  or  71°  F. 
for  more  than  3 — 4  days  :  0-4  ])er  cent,  and  0-5  per  cent, 
of  boric  acid  prevented  the  production  of  acid,  but  allowed 
the  ])roduction  of  an  unpleasant  flavour  after  4 — 7  days, 
and  mould  growth  after  about  0  days  both  at  C5°  F. 
and  71°  F.  A  more  effective  preservative  than  boric 
acid  is  obtained  when  the  boron  preservative'  contains 
7  grms.  of  alkali  (Na/))  jwr  100  grms.  of  boric  acid. 
In  the  presence  of  this  proportion  of  alkali,  0-4  per  cent, 
of  boric  acid  is  practically  as  eflectivo  as  0-5  })er  cent, 
at  C.')'' F..  but  is  slightlylcss  effective  at  71°  I''.  Cream 
may  be  preserved  by  either  of  these  proportions  for 
about  4 — 7  days  at  temperatures  up  to  71°  F. 

The  following  recommendations  are   made  : — 

(I).  In  the  interests  of  the  public  health  and  of  the 
consumer,  and  also  with  a  view  to  removing  difficulties 
which  tradei-s  in  cream  are  oxix^riencing  on  account 
of  jiresent  uncertainties,  it  appears  desirable  that  effect 
should  be  given,  siibject  to  (2)  below,  to  the  recommenda- 
tions made  by  the  Departmental  Committee  on  Pre- 
servatives, 19()1,  that  the  only  preservative  to  be  used 
in  cream  should  bo  boric  acid,  borax,  or  mixtures  of 
the.se  boron  preservatives ;  tliat  a  maximum  limit  of 
boron  preservative  calculated  as  boric  acid  (HjBOj) 
should  be  prescribed  ;  and  that  the  ])resonco  of  boron 
preservatives  should  in  all  cases  be  declared.  These 
provisions  should  also  apply  to  clotted  cream. 

(2).  An  exception  might,  however,  bo  made  in  respect 
of  the  use  of  hydrogen  jioroxide.  the  addition  of  which 
to  croam  might  be  permitted,  provided  that  only  traces 
wore  allowed  to  remain  in  the  cream. 

(3).  It  appears  desirable  that  the  question  of  issuing 
regulations  on  this  matter  should  receive  the  Board's 
consideration  and  that  account  should  be  taken  of  tlie 
following  points  i— 


Tho  samples  of  Cazengo  and  Encongo  oofToe,  which 
contained  over  2  per  cent,  of  caffeine,  were  derived  from 
wild  plants  in  Portuguese  Africa.  The  so-called  "  wild 
Congo  coffee."  with  which  Cazengo  coffw  can  jirobably 
be  classed,  is  produced  by  Coffea  camphora  (Pierre). 
Tho  highest  value  for  the  caffeine  content  of  this  coffee 
recorded  by  Siedler  (2-3())  is  exceeded  by  tho  Cazengo 
coffee,  with  2-83  per  cent.  These  wild  kinds  of  coffee 
aro  regarded  as  of  inferior  quality  in  commerce,  and  are 
generally  used  for  blending.  Experiments  are  now  being 
made  in  .lava  and  Surinam  on  the  cultivation  of  this 
coffi'e.  The  highest  ])roportions  of  caffeine  found  in  the 
samples  of  cultivated  coffee  were  l-ti.")  and  1-08  ]M'r  cent. 
No  sample  containing  less  than  1  per  cent,  was  found, 
and  the  authors  regard  I  per  cent,  as  the  probable  lowest 
limit  for  commercial  samples.  Although  the  jn'rcentage 
of  caffeine  is  probably  influenced  by  the  climate  and 
methods  of  cultivation,  it  is  mentioned  as  noteworthy 
that  Liberian  coffee,  which  contains  the  highest  propor- 
tion  among  the  cultivated  kinds,  still  contains  the  mo.st 
when  cultivated  in  other  parts  of  the  world.  Thus  from 
1.29  to  1-08  per  cent,  of  caffeine  was  found  in  Liberian 
coffee  of  differert  origin.  The  loss  of  caffeine  on  n)a8ting 
tho  coffee  was  loiind  to  vary  from  1-50  to  8-.53  per  cent, 
of  tho  total  amount  of  alkaloid  present.  Contrary  to 
the  experience  of  Balland  (J.  Pharm.  Chim..  1904,  20, 
543)  the  lieans  were  found  to  contain  a  higher  percentage 
of  caffeine  than  the  see<l-]X!llicles.  whilst  the  hulls  contained 
a  still  smaller  proportion  than  the  pellicles. — C.  A,  M. 

"  Tamari-Shoi/ii  "  [loi/]  ;     Chemical  composition  of  . 

K.   Yoshimura,     J.   Coll.   Agric.,   Imp.   Univ.,   Tbkjro, 
1909,  1.  89—9(1. 

"  Tamari-Shoyu  "  is  manufactured  entirely  from  soy 
beans,  whcnas  ordimiry  "  shoyu  "  is  made  from  equal 
parts  of  soy  beans  an.l  wheat  (see  this  J..  19<J7.  1062). 
The   ma»l'    ii    made   U|>   with   uoy    beans,    sal'   and    water 
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and  the  "  tamari  "  pressed  out  after  about  20  months. 
In  the  following  table,  the  composition  of  "  tamari  " 
is  shown  comparatively  with  that  of  ordinary  "  shoyu  "  :^ 


\  "  Tamari.' 


'  Shoyu." 


Specific  gravity 

Water,  per  cent,  by  weight 

Dry  substance,  per  cent,  by  weight  . . 
Total  nitrogen,  per  cent,  by  weight  . . 
Protein  nitrogen,  per  cent,  by  weight 
Ammonia  nitrogen,  per  cent,  by  weight 
Basic  nitrogen,  per  cent,  by  weight . . 
Nitrogen  in  other  forms,  per  cent,  by 

weight  ". 

The  dry  substance  contains  : — 

Organic  matter,  per  cent 

Ash.  per  cent 

Sodium  cUoride,  per  cent 


■20.'i 

■68 

■32 

385 

536 

305 

370 


M97 
67-15 
32-85 
1-24!) 
0-037 
0-140 
0-330 

0-7*3 

49-12 
50-88 
44-94 


The  destruction  of  the  proteins  during  the  ripening 
period  is  not  so  intense  in  the  ease  of  "  tamari  "  as  in 
that  of  ordinary  "  shoyu."  The  authors  have  examined 
the  bases  of  "  tamari  "  more  particularly.  From  1  litre 
of  "  tamari,''  they  isolated  0-3  grm.  of  putrescine,  0-7  grm. 
of  ornitine,  0-7  grm.  of  a  base,  C'sH5N3,  and  4-5  grms.  of 
ammonia.  The  putrescine  is  regarded  as  being  derived 
from  the  further  brealdng  down  of  the  ornitine.  and  botli 
these  bases  are  probably  formed  at  the  cost  of  argininc. 
The  base.  C5H9N3,  is  probably  a  putrefaction  derivative 
of  histidine.  It  is  known  that  glycinin,  thev  protein  of 
the  soy  bean,  yields  arginine,  lysine,  and  histidine  on 
hydrolysis,  but  none  of  these  bodies  were  found  to  havt> 
survived  in   the   "  tamari." — J.  F.  B. 

"Shoyu"  [sotf]  ;   The  carbohydrates  of .     R.  Mitsuda. 

J.  Coll.  Agric,  Imp.  Univ.,  Tokyo,  1909,  1,  97—101. 
(See  preceding  abstract.) 

The  sugars  present  in  "shoyu"  have  been  isolated  in 
the  form  of  their  osazones.  After  removing  the  greatn- 
part  of  the  salt  from  the  "  shoyu  "  by  evaporation,  the 
liquid  was  decolorised  with  animal  charcoal  and  treated 
directly  for  the  preparation  of  the  osazones.  On  puri- 
fication, there  were  obtained  from  400  c.c.  of  "shoyu. 
5  grms.  of  glucosazone  and  0-6  grm.  of  galactosazone. 
whilst  maltosazone  was  recognised  microscopically,  liul 
not  isolated.  When  "  shoyu  "  or  "  tamari  "  is  exnr-Uy 
neutralised  and  distilled,  traces  of  furfural  are  obtaincfL 
and  this  body  must  be  regarded  as  pre-existent  in  tin- 
"  shoyu."  The  quantities  of  furfural  found  did  not 
exceed  0-0002  per  cent.,  and  the  proportion  appeared  to 
be  in  some  relation  to  the  acidity  of  the  "  shojTi."  When 
the  "  sho>Ti  "  is  distilled  without  neutralisation,  the  pro- 
portion of  furfural  obtained  is  somewhat  higher.  It  would 
appear  that  the  presence  of  furfural  in  "  shoyu  "  is  due 
to  the  action  of  the  organic  acid.s  on  the  pentosans  at  the 
ordinary  temperature  during  the  period  of  ripening. 
The  author  has  studied  the  pentosan  content  of  the 
"  moromi  "  at  different  stages  during  the  ripening  process. 
The  percentage  of  pentosans  in  the  pressed  extract 
increases  in  the  early  stages  u[)  to  a  maximum  aft(  r 
5  months  ;  it  subsequently  decreases  owing  to  the  action 
of  micro-organisms  or  to  that  of  the  organic  acids. 
Compared  with  the  amount  of  pentosans  in  the  raw  matcriiil. 
the  quantity  which  is  extracted  by  the  salt  water  durins 
the  ripening  process  is  quite  small. — .1.  F.  B. 

Detecting  some  animal  fats  in  admixture  with  others.  Laliaiid . 
See  XII. 

Determining     phosphoric     acid     in     organic     suhstances. 
Schaumann.     See  XXIII.,  Org.  Quant. 

Pure  Food  Act  (1908),  New  South  Wales.  Further  Regu- 
lations. (See  this  J..  1909,  902  and  999.)  Bd.  of  Tr. 
J.,  Sept.  23,  1909.     [T.R.] 

A  "  SUPPLEMENT  to  the  Government  Gazette  of  Xew  South 
Wales  "  for  28th  July,  1909,  contains  further  regulations 
which  have  been  made  under  the  Act. 

These  additional  regulations  relate  to  drugs,  mill;, 
butter,  cheese,  margarine,  and  condensed  milk,  and  provide 
that  certain  packages  of  food  shall  bo  exempt  from   the 


provisions  of  Section  14  of  the  "  Pure  Food  Act  '  which 
relates  to  labelling,  and  requires  that  a  statement  as  to 
the  wciglit,  number,  measure  or  volume  of  the  contents 
shall  be  attached  to  packages  of  food. 

The  regulations  operate  partly  from  the  28th  July,  1909, 
and  partly  from  1st  January,  1910. 

P.iTENTS. 

Flour  from  wheat;    Art  of  milling  and  conditioning  . 

H.  Simon,  Ltd.,  Manchester.  From  L.  M.  Thomas, 
WUhclmshafen,  Germany.  Eng.  Pat.  9946,  May  7, 
1908. 

The  flour  is  subjected  to  the  action  of  a  current  of  air 
saturated  with  water  vapour  and  having  a  temperature 
of  from  30°  to  50°  C.  The  flour  is  led  through  the  mixing 
apparatus  at  such  a  rate  that  it  absorbs  at  least  0-1  per 
cent,  of  its  weight  of  water. — W.  P.  S. 

Flour  ;    Treatment  of  [improving  its  hread-making 

properties].  A.  E.  Humphries,  Weybridge,  Surrey. 
Eng.  Pats.  13,135,  June  19,  1908,  and"  17,279,  Aug.  17, 
1908. 

The  flour  is  sprayed,  preferably  during  the  intermediate 
stages  of  the  milling  process,  with  water  or  with  solutions 
of  various  substances.  A  preliminarj'  experiment  is 
necessary  in  order  to  determine  the  character  of  the 
solution  required  to  be  used.  For  instance,  the  weight 
of  the  flour  may  be  increased  by  from  1  to  2  per  cent,  by 
simply  using  a  water  spray.  For  increasing  the  gas- 
making  quaUties  of  the  flour,  a  solution  containing  13  per 
cent,  of  maltose,  8  per  cent,  of  dextrin,  and  5  per  cent, 
of  malt  extract  (300°  Lintner)  may  be  employed  ;  the 
solution  may  also  contain  a  small  quantity  of  ammonium 
phosphate.  To  improve  the  dough,  the  spray  may 
contain  calcium,  magnesium,  or  potassium  phosphates; 
and  to  restrain  fermentation,  etc.,  a  solution  containing 
3  per  cent,  of  potassium  hydroxide,  or  a  saturated  solution 
of  commoii  salt  may  be  spraj'ed  on  to  the  flour.  The 
amount  of  spray  used  should  be  such  that  the  flour  receives 
from  0-2  to  0-5  per  cent,  of  its  weight  of  salt  or  salts,  except 
in  the  case  of  the  alkali  spray,  when  the  quantity  of  alkali 
added  to  the  flour  should  not  exceed  0-05  per  cent. — W.P.S. 

Flour  ;  Process  for  improving  [the  baking  qualities  of] . 

F  Tildesley,  A.  B.  Ritchie,  and  E.  J.  Watkins,  London. 

Eng.  Pats.  3612,  Feb.  13,  1909.  and  6178,  Mar.  15,  1909. 
The  flour  is  treated  in  an  agitator  with  air  containing 
sulphur  trioxide,  sulphur  trioxide  and  chlorine,  or  with 
air  which  has  been  passed  through  or  over  Nordhausen 
sulphuric  acid  and  one  or  other  of  the  following  acids  : — 
Hydrochloric  acid,  hydrofluoric  acid,  hydrobromic  acid, 
hydriodic  acid,  nitric  acid,  or  nitrous  acid. — W.  P.  S. 

Baking-powder.     J.    H.    Kellogg,    Battle    Creek,    Mich. 

U.S.  Pat.  932,138,  Aug.  24,  1909. 
The  baking  powder  is  prepared  by  impregnating  gluten 
with  hydrochloric  acid,  drying  tlie  same,  and  nii.xing  it 
with  siiitable  quantities  of  flour,  or  3tarch,  and  sodium 
bicarbonate. — W.  P.  S. 

Milk  ;    Proce-is  for  the  manufacture  of  dried  .    Swiss 

Dry  MUk  Co.  Fr.  Pat.  398,941,  Dec.  23,  1908.  Under 
Int.  Conv..  April  27,  1908. 
The  milk  is  concentrated  under  reduced  pressure  at  a 
temperature  of  about  40°  C.  until  the  greater  part  of  the 
water  has  been  evaporated.  It  is  then  dried  completely 
on  a  rotating  drum  lieated  to  a  temperature  above  100°  C. 

Condensation  of  liquid  [milk]  in  vacuo  ;    Continuous  . 

Swiss  Dry  Milk  Co.  Fr.  Pat.  400,513,  March  8,  1909. 
The  liquid,  e.g.,  milk,  is  fed  into  the  apparatus  through 
the  pipe.  A,  and  is  distributed  from  the  vessel,  B,  through 
the  ring  of  holes,  C.  on  to  the  exterior  surface  of  the 
spiral,  b.  The  latter  is  supported  on  the  exterior  surface 
of  the  cylinder,  6,  so  as  to  form  a  spiral  channel,  c,  through 
which  the  heating  medium  is  circulated,  entering  through 
the  pipe,  O,  and  being  discharged  through  the  pipe,  H. 
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The  milk  flows  over  the  outer  surface  of  the  spiral,  is 
condensed  or  concent  rated  by  the  heat  and  is  discharged 
from  the  bottom  of  the  outer  containing  vessel,  a,  through 
the  pipe,  E  ;  holes,  /,  /,  being  cut  in  the  lower  end  of  the 
cyhucUr,  b,  to  allow  the  passage  of  the  condensed  milk 
to  the  outlet.  The  vessel,  a,  is  connected  by  the  pipe, 
F,  to  a  vacuum  pump,  by  which  it  is  exhausted.— W.  H.  C. 


Milk    and    otiicr    liquid    joode.    medicines,     serums,    etc.  ; 

Sterilisation    of  .     V.    Henri,    A.    Helbronner.    and 

-M.  von  Rccklinghauson.     Fr.  Pat.  400,(i02,  Mar.  2,  1909. 

The  liquid  to  be  sterilised  is  allowed  to  flow  into  a  funnel- 
ehaped  vessel,  having  corrugated  sides,  and  inclined  at 
an  angle  to  the  vertical.  This  vessel  is  rotated  and  the 
liquid  tlows,  in  a  thin  layer,  down  the  sides  to  the  bottom 
or  stem,  from  which  it  is  di.scharged  into  a  receiving 
chamber.  While  the  liquid  is  (lowing  down  the  sides 
of  the  vessel,  it  is  subjected  to  the  action  of  ultra-violet 
rays  proceeding  from  a  mercury  va]iour  lamp  littid 
at  the  top  of  the  vessel.  \  current  of  sterilised  air  or  inert 
gas  is  passi'd  upwards  thnuigh  the  vessel  while  the  operation 
is  proceeding,  in  order  to  i)revent  the  liquid  from  becoming 
heated.— W.  P.  S. 


Sterilising  liquids  [food^],  etc.  ;    Process  and  means  for 

by   the   action   of   ultra-violet    rays.     Soc.    Le   Ferment. 
Fr,  Pat.  400,760,  Mar.  13,  1909. 

The  liquid  is  placed  in  a  closed  vessel,  such  as  a  bottle 
or  other  receptacle,  and  is  subjected  to  the  action  of 
ultra-violet  ray.s.  The  stopper  of  the  bottle,  or  the  buttle 
itself,  is  made  of  (piartz,  silica,  or  other  substance  which 
offers  no  obstacle  to  the  passage  of  the  rays,  and  the  latter 
may  be  allnwed  to  pass  through  the  stopper,  sides,  or 
bottom  of  the  bottle.  A  number  of  bottles  may  he 
placed  on  revolving  plates  situated  around  a  central 
source  of  the  light,  and  reflectors  may  be  provided  for 
concentrating  the  rays. — W.  P.  S. 


Vegetable  albumen  and  animal  casein  ;   Procett  of  treating 

and  the   product  thereof.     F.  G.  Wiechraann,  Now 

Vork,     Assignor    to    Protal    Co.      U.S.    Pat.    932,527, 
Aug.   31,   1909. 

See  Fr.  Pat.  388,492  of  1908  ;   this  J.,  1908,  909.— T.  F.  B. 

Cooling  ap/Hiratus  /or  fluid  or  semi-fluid  substances  [iiiar- 
garine  imutsion.i].     Eng.  Pat.  1  lliO.     See  XII. 

(B.)— iSANlT.\Tl().\  ;    \V.\TEK  PURIFICATION. 

Patents. 

Trade    effluent    [from    u-ool    washing,    <(<•.],•     Milhod   and 

apparatus   for    purifi/ing   .     T.    Waite,    Bradford, 

Yorks.     Eng.  Pat.   n,()44.  .\ug.  22,  1908. 

The  effluent  is  pum|H'd  into  one  or  more  "  seak  "  tanks 
where  the  grease  is  separated  by  thi'  addition  of  sulphuric 
acid.  These  tanks  are  provided  with  a  trumpet-shaiH-d 
agitator  through  which  air  is  injecteil  bynuansof  asteamjot. 
The  acid  water  is  run  olT  on  to  a  water-wheel  which  operates 
a  stirrer  in  a  separate  tank  ;  in  this  tank  is  a  bucket-wheel 
which  delivers  automatically  a  certain  projwrtion  of  lime 
solution  into  the  acid  water.  This  then  Hows  into  neutra- 
lising tanks  wiuTc  a  seconfi  prcci])itation  takes  jilace  ;  the 
tank  tills  \ip  and  then  the  lii|Mid  is  run  off  through  a 
siphon  into  another  similar  taid<  where  a  further  clarifi- 
cation is  elTected.  The  elariiicd  liquid  next  passes  to 
another  water-wheel  which  automatically  r<'Volves  a 
circular  sprinkler  situated  over  a  filter  bed  composed  of 
ashes  suitably  graded,  through  which  the  purified  effluent 
is  discharged.  (Reference  is  directed  to  Eng.  Pat.  11,3(>6 
of  1901  ;    this  J.,  1902,  1292.)^J.  F.  B. 

Water  purifi/ing  and  softening  plant.     H.  Bovd,  Timiwrley, 
Cheshire.     Eng.  Pat.   17,(172,  Aug.  22,  1908. 

The  apparatus  consists  of  a  series  of  Hltcring  tanks  of 
circular  .section,  each  containing  a  filter  which  can  be 
readily  lifted  out  for  cleaning,  any  mud  or  sediment  being 
removed  through  a  cock  at  the  bottom.  In  combination 
with  these  filters  there  is  an  arrangement  of  bucket-wheels 
for  measuring  the  water  to  ]>p  treated  and  the  chemicals 
rcquiicd.  The  water  to  he  treated  is  deliveiid  into  a 
scries  of  buckets  mounted  on  a  vertical  chain,  and  thus 
provides  the  motive  power  for  the  measuring  of  the 
reagent  aiul  the  agitation  of  the  chemicals.  The  reagent 
and  nieasureil  water  fall  together  into  a  spout  which  con- 
ducts them  to  a  mixing  tank  from  which  the  Hltera  an- 
fed.  The  filters  are  connected  in  series,  the  top  of  one 
to  the  bottom  of  the  next,  the  water  passing  upwards 
through  the  filters.  The  filter-lH'ds  are  held  in  conical 
seatings  making  a  tight  joint  with  the  walls  of  the  circular 
tonka.— J.  F.  B. 


Water , 


Process  for  purififing  

Pat.   400,525,  .Mar. 


\V.  P.  Morgan. 
9,   1909. 


Fr. 


The  process  relates  to  the  puritication  of  waters  containing 
calcium  salts.  To  every  45  litres  of  the  water  is  added  a 
mixture  consisting  of  aluminium  sulphate,  0-25t>  grm. ; 
kaolin,  0-384  grm.  ;  and  starch.  0(>4II  grm.  These 
reagents  may  be  conveniently  made  up  in  the  form  of 
tablets  ;  when  n'quired  for  use,  a  tal>let  is  ground  up  with 
a  little  water  and  the  ))aste  lulded  to  the  bulk  of  the  water. 
The  coagulum  which  forms  entrains  the  bacteria,  8US|K'ndcd 
matters,  and  <lissolved  organic  substances  present  in  the 
water,  and,  after  the  lapse  of  five  minutes,  the  precipitate 
is  removed  liv  tiltrriii^;  tlir  ^ati-r  thntugh  iibnius  niatcrial- 
(Sco  also  l-S.  Pat.  914,887  of  1909  ;    tlus  J.,  1909,  438.) 

— W.  P.  s. 

Effluents  :    Prorr.ts  for  the  purification  of by  meant 

of  finely  ground  humic  coals   [e.g.,   lignites,   peat).     W 
Rothe  und  Co.     tier.  Pat.  212,740,  June  10,  1908. 

The  effluent  is  treated  with  a  mixture  of  humic  coal 
(lignit"'.  iM'at)  and  ordinary  pit  coal,  both  in  a  finely- 
dividrd  condition,  together  with  a  sjilt  of  a  heavy  metal. 
The  pit  coal  do>'S  not  exert  any  jjurifying  action,  but 
accelerates  the  settling  of  thi'  sludge,  and  renders  the 
latter  better  suited  for  subsequent  utilisation  as  fuel  or 
by  carbonisation. — A.  S. 
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( c. )— DISINFECTANTS. 
Patent. 

Disinfectants ;      Manufacture     of     .     H.     Schneider, 

Berlin.  Eng.  Pat.  2472,  Feb.  2,  1909.  Under  Int. 
Conv.,  May  11,  1908.  Addition  to  Eng.  Pat.  3789  of 
1907,  dated  Feb.  16,  1906. 

See  Addition  of  Feb.  3,  1909,  to  Fr.  Pat.  377,141  of  1907  ; 

this  J.,  1909,  1000.— T.  F.  B. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Cellulose  esters  ;    Notes  on  .     R.  G.  Woodbridge.     J. 

Amer.  Chem.  Soc.,  1909,  31,  1067—1071. 

The  results  of  some  work  on  the  propionates  and  formates 
of  cellulose  are  given.  Cellulose  tripropionate  may  bo 
prepared  by  the  action  of  propionic  anhydride  upon 
cellulose  in  the  presence  of  sulphuric  acid  or  zinc  chloride, 
the  latter  causing  more  complete  esterification  to  take 
place  in  a  shorter  time.  The  properties  of  cellulose 
tripropionate  are  essentially  the  same  as  those  of  the 
acetate.  It  may  be  distinguished  from  the  latter  by  its 
solubiUty  in  ethyl  acetate.  On  spontaneous  evaporation, 
solutions  of  the  tripropionate  yield  good  films,  which  arc, 
;  however,  not  superior  to  those  which  can  be  obtained  fi-om 
i  the  acetate.  Cellulose  formate  is  formed  by  the  action  of 
anhydrous  formic  acid  upon  cellulose  in  the  presence  of 
\  sulphuric  acid.  It  is  soluble  in  formic  acid  and  zinc  chloride 
solution,  but  in.solublc  in  methyl,  ethyl  and  amyl  alcohols, 
acetone,  chloroform,  acetylene  tetrachloride,  ethyl  acetate. 
amyl  acetate,  aniline,  and  nitrobenzene.  It  was  not  found 
possible  to  prepare  a  fibrous  cellulose  formate. — W.  P.  S. 

Celluloid  ;    Flameless  decomposition  of  .     A.   Panzer. 

Z.  angew.  Chem.,  1909,  22,  1831—1837. 

Cellttlgid  was   heated    by   an    electrically   heated    wire 

touching    its    surface,    in   a   vessel   from    which   the   air 

had   been    removed,    till     decomposition    set    in.       The 

'  current  was  then  switched  off,  the  decomposition  allowed 

'   to  continue,   and  the   products  were  examined.     It  was 

'   found  that  24-8  per  cent,  of  the  weight  of  the  celluloid  was 

obtained  as  gaseous  products,  and  16-8  per  cent,  remained 

behind  as  charcoal  or  coke  ;    the  remaining  58-4  per  cent. 

of  liquid  and  solid  products  of  distillation  could  be  only 

partially  collected,  owing  to  the  difficulty  of  condensing 

them.     The   charcoal    was   found    to    be,    or   to    become 

when  very  gently  heated,  pyrophoric.       The  tires  which 

!  have    from    time    to    time   arisen    in    celluloid   factories 

have  very  probaljly  been  caused  by  decomposition  of  the 

,  celluloid,  followed  by  ignition  of  this  pyrophoric  charcoal. 

.  The  gases  consisted   of   (by  volume)   nitric  oxide,   51-1  ; 


nitrous  oxide,  5-5  ;  carbon  dioxide,  6-8  ;  carbon  monoxide. 


30-9  ;  hydrogen,  0-9  ;  nitrogen,  4-8  per  cent.  The  liquid 
products  consisted  very  largely  of  camphor  and  nitric  acid. 
I  very  probably  the  whole  of  the  camphor  contained  in  the 
celluloid  passing  over  as  Kachler's  camphor  nitrate. 
-'  loHisO.NjOs.  Possibly  the  explosions  which  have 
"  curred  during  celluloid  factory  fires  are  caused  by  this 
-iibstance  or  the  products  of  its  decomposition  by  heat. 
I'urthcr  investigation  is.  however,  necessary.  (See  also 
this  J.,  1909,  1001.)—,;.  T.  D. 

Patents. 

Paper,  cardboard,  etc.  ;  Method  of  glazing .     Armitage 

and  Ibbetson  Ld.,  \V.  H.  and  F.  Ibbetson,  R.  F.  Wood-  ] 
burn  and  E.  Norrie,  Bradford,  Yorks.  Eng.  Pat.  i 
3883,  Feb.  17,  1909. 

Papeb  or  cardboard  is  coated  with  a  film  of  gelatin  by  apply- 
ing the  gelatin  or  other  glazing  material  in  a  fiuid  state' 
to  the  surface  of  the  paper,  and  passing  the  latter  between 
a  pair  of  rollers  revolving  in  close  proximity  to  each  other 
but  not  actually  in  contact.  One  of  the  rollers  supports 
the  paper,  whilst  the  other  applies  the  fluid  glaze,  which  is 
(fed  on  to  it  by  another  roller  revolving  in  a  trough.  The 
film  is  subsequently  jiolished  by  pressing  it  in  contact 
Vfith  a  sheet  of  glass  by  means  of  resilient  rollers. — J.  F.  B 


Papers  for  decorative  purposes  ;   Manufacture  of  ■varnished 
.     C.  FoUot.     Ft.  Pat.  400,692,  March  11,  1909. 

Paper  is  first  coated  with  a  "  finish  "  or  size  and  is  then 
given  a  coating  of  coloured  lacquer.  The  varnished 
paper  is  subsequently  embossed  by  means  of  engra-<'ed 
rollers  which  impress  striations  or  dots  on  its  surface 
in  such  a  way  that  various  reflections  of  the  light  are 
produced  according  to  the  position  in  which  the  paper 
is  held.  Designs  may  be  embossed  or  reserved  on  the 
paper  in  addition  to  the  general  groundwork  of  the 
decoration ;  also  different  colours  may  be  printed  in  design 
bv  means  of  the  relief  portions  of  the  embossmg  rolls. 
^  — J.  F.  B. 

Plastic  materied  \from  celluloid]  for  manufacture  of  cmnbs 

and    moulded    articles.     L.    Desvaux    and    H.    Allaire. 

Second   Addition,    dated   March   6.    1909,   to   Fr.    Pat. 

388,097,  March  11,  1908  (this  J.,  1908,  873,  1082). 

.\CC0BDIN0   to   this   addition    the   whole  or  a   portion  of 

the    "  maisin "    claimed    in    previous    specifications    for 

incorporation  with  celluloid  may  be  replaced  by  vegetable 

proteins  of  the  amidine  group,  e.g.,  ghadin,  gluten-fibrin, 

mucedin,  zein,  guaneide.  etc.,  wh.x;h  are  soluble  in  alcohol. 

For  instance  a  celluloid  mixture  containing  50  parts  of 

nitrocellulose   and   25   parts   of  camphor   may   be   milled 

with  50  parts  of  an  amidine  previously  moistened  with 

alcohol.— J.  F.  B. 

Bamboo  pulp  and  analogous  vMierials  ;  Treatment  of . 

J.  S.  Turner  and  A.  W.  Maxwell.  Fr.  Pat.  401,035, 
March  19,  1909.     Under  Int.  Conv.,  March  20,  1908. 

See  Eng.  Pat.  6277  of  1908 ;  this  .J.,  1909,  851.— T.  F.  B. 

Cellulose  acetate  ;    Process  for  produein/j  solutions  of 

Fiirst  Guido  Donnersmarck'sche  Kunstseiden  und 
Acetatwerke.     Fr.    Pat.   400,652,   March    10,    1909. 

See  U.S.  Pat.  922,340  of  1909  ;  this  J.,  1909,  671.— T.  F.  B. 

Treating  waste  sulphite  liquor,    and  new  product  [tanning 
material]  therefrom.     Eng.   Pat.    17,956.     Sec   XIV. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    &    EXTRACTS. 

Saponin-digitalin   gro^ip   cf   glucosidcs ;     A    new    member 

of  the .     B.  Moore,  F.  W.  Baker-Young,  and  S.  C. 

M.  Sowton.     Pharm.  J.,   1909,  80,  364. 

The  residue  left  after  ex])ressing  the  oil  from  the  seeds  of 
Bassia  longifolia  (mowTah  seeds),  has,  in  common  with 
digitalis,  an  irritating  action  when  in  contact  with  a  cut 
surface  of  the  skin.  A  quantity  of  the  residue  was 
extracted  with  alcohol,  and  precipitated  with  ether. 
The  substance  on  purifying  proved  to  be  a  glucoside 
(carbon  51-9,  hydrogen  6-85  per  cent.),  for  it  yielded  a 
hexose  and  "  mowric  acid "  on  hydrolysis.  It  has  a 
strong  coagulathig  effect  on  blood  corpuscles  in  saline  sus- 
jiension.  "  Mowriu,"  the  glucoside,  has  a  stronger  effect  in 
this  way  than  the  salts  of  mowric  acid.  Both  substances 
are  poisonous,  and  have  an  effect  on  the  heart  resembling 
that  of  digitalis. — F.  Shdn. 

Bismuth    iodide ;     Hydrolytic    dissoeiation    of    .     R. 

Dubrisay.  Comptcs  rend.,  1909,  149,  451—453. 
The  hydrolysis  of  bismuth  iodide  results  in  the  formation 
of  two  distinct  compounds  ;  in  low  concentrations,  when 
the  amount  does  not  exceed  0-002  grm.-atom  of  bismuth 
l)er  litre,  a  red  compound  corresponding  to  the  formula, 
BiOI,  is  formed.  Stronger  concentrations  result  in  the 
formation  of  a  black  compound  having  the  comi)osition. 
l!i20s,5HI.  .\s  a  continuous  curve  is  c)l>taincd  when  the 
contents  of  bismuth  and  hydriodic  acid  are  represented 
graphically,  it  is  concluded  that  two  oxy-iodides  exist. 
It  ia  further  shown  that  the  dissociation  of  bismuth  iodide 
increases  as  the  temperature  is  raised. — W.  P.  S. 


Indole  in 


rommercb 


inl  potassium  iodide.     Andrews.     See  VII. 
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ChemieaU  for   u.-t    m   /m(i/<u.s,     Duiti-/ne.  (|(/»ii.>>ioh   o/ 

certain  .     Dutch   Bd.   of  Tr.   j.,   Sept.   23,    1909. 

[T.R.]  '^ 

A  Di'Tcii  Royal  Decree,  dated  the  31st  July,  Utli  August, 
and  Kitli  August,  provides  for  the  duty-free  ndniission, 
under  the  conditions  prescribed  by  the  Royal  Decree  of 
the  Uth  August,  1008,  of  the  following  articles  : — 

(<i)  Fat  mixed  «ith  pyrolimeous  spirit,  for  use  in  clirnmo- 
loathor  tannorii>s,  and  "  cellanBolU  (a  solution  of  nitro- 
cellulose and  camphor  in  alcoLol  and  ether),  for  use  in 
shoe   factories  ; 

(6)  Chloride  of  ethyl,  for  use  in  scont  manufactories ; 
and 

(c)  Acetate  of  amyl,  for  use  in  electric  iucundcscent  lamp 
factories. 

Patents. 

Serum  or  anli-toxin  [sivint  /ci'cr]  ,•   New a«rf    method 

of  Mmning  same.  Pharm.  Inst.  L.  W.  Uans.  Frankfurt- 
on-Maine,  tierniany.  Eng.  Pat.  ."iTTS,  Marcli  10,  1909. 
Under  Int.  Conv.,  March  11,   1908. 

A  PBOTKCTIVK  medium  against  hog  cholera  or  swine  fever 
is  prepared  liy  pressing  or  extracting  the  organs  of  the 
thoracic  and  alxiominal  cavities  or  the  muscles  of  animals 
infected  with  the  disease,  after  the  animal  has  been  lilcd. 
The  virus  in  the  extract  is  then  killed  by  tlie  addition  of 
snitaMe  ycrmiiidal  agents,  e.g..  chloroform  or  toluene. 
The  inoculating  medium  thus  obtained  is  injected  into 
animals  of  a  different  species,  their  blood  being  then  pre- 
pared as  a  serum  in  the  usual  way.— J.  F.  B. 

Blood ;     Process  for  obtaining   a  therapeutic  agent  from 

animal  .     S.  Bergel.     Ger.  Pats.  205,02.5.  .July  27, 

1907,  and  212,112  and  212,113,  July  24,  1908. 
Fresh  animal  blood  obtained  under  aseptic  conditions, 
from  immunised  animals,  is  centrifuged  till  the  red 
corpuscles  have  separated  completely  from  the  white 
corpuscles  and  blood  plasma.  After  removing  the  red 
cori)uscIes.  the  remaining  portion  of  the  blood  is  coagu- 
lated, and  the  mixture  of  librin  with  serum  and  white 
cor])usclcs  is  dried  and  pulverised  at  temperatures  below 
40°  C,  in  some  cases  alter  addition  of  other  substances 
such  as  yeast  powder,  collargol  (colloidal  silver),  nucleic 
acid,  silver  citrate,  zinc  perhydrol  (zinc  peroxide),  etc. 
After  drying  and  pulverising,  the  product  may  be  sterilised 
by  heating,  witho\it  destroying  its  therapeutic  properties. 
.\fter  separation  of  the  red  corpuscles  and  coagulation  of 
the  residue,  (he  librin  may  separated  from  the  mixture 
of  blood  serum  and  white  corpuscles  and  tlie  two  products 
worked  up  separately  according  to  the  process  described. 

—A.  S. 

Prophylactic  suhstance  in  the  tissues  of  immunised  animals  ; 

Process  for  rccoir.ring  the  .     L.   Heim.     (Jer    Pat 

212,709,  March  20,  1908. 

Hitherto  it  has  been  thought  that  the  prophylactic 
substances  produced  in  ininnmised  animals  arc  contained 
in  remunerative  qnantily,  only  in  the  scrum,  but  according 
to  the  present  patent,  vcry"a<tivc  |)rejiarations  can  be 
obtained  from  the  tissues  of  the  animals.  The  muscles 
and  interior  organs  of  the  animals  arc  dried  at  a  low 
lemjHTature  or  by  means  of  a  mixture  of  acetone  and 
ether,  then  freed  from  fat  by  means  of  acetone,  and  after 
removing  the  solvent,  ground  to  a  fine  powder  and  the 
latter  triturated  with  about  ten  times  its  quantity  of 
water.  The  mixture  is  siibjectcd  to  the  action  of  "pro- 
teolytic enzymes  in  an  incubator  nearly  to  the  point  at 
which  the  solution  no  longer  gives  the  biuret  reaction. 
It  is  then  liltercd  and  concentrated  at  a  low  lcm|)erafiMe. 
The  nuiscles  and  organs  may  al.so  be  mixed  with  sand 
and  kiesolgulu-,  pressed,  and  the  residue  and  press-juice 
treated  separately  according  to  the  process  desrril>e<l 
above. — A.  8. 

Vanilla  ,•     Olca-resin  of  .     E.  J.   Sheehan,   Assignor 

to  San  Gabriel  Valley  Fruit  Products  Co.,  New  York 
U.S.  Pat.  O.tl.SOr.,  Aug.  24,   1909. 

The  product  described  is  an  olcoresinous  extract  from 
vanilla    beans ;     it    is    brownish-amber   in  .colour,    has   a 


gummy  eon.sislcucc,  and  contains  ajiproximatcly  Itj  jior 
cent,  of  vanillin,  41  j)cr  cent,  of  neutral  resins  of  the 
consistence  of  soft  paraffin,  insoluble  in  aqueous  alkali 
but  soluble  in  ether,  and  31  i>er  cent,  of  organic  acids 
and  acid  resins  ;  the  latter  are  amber  yellow  in  colour, 
of  pasty  consistence,  arc  soluble  in  aqueous  alkali  .lud 
in  alcohol,  and  on  sublinuition  yield  line  white  crystals 
melting  at  about  73-5''  C— W.  P.  S. 

Phenyl  acetate  ;     Antiseptic  composition  containing . 

N.  Sulzberger,  New  York.     U.S.  Pat.  932,047,  Aug.  31, 
1909. 

A  SON-IKKITAXT,  analgesic  and  antiseptic  preparation 
for  pharmaceutical  use  is  claimed,  containing  )>hcnyl 
acetate  in  admi.xture  with  about  3  jwr  cent,  of  eucalyptus 
oil  and  1  per  cent,  of  peppermint  oil.  CJeucrally  expressed, 
the  invention  claims  the  use  of  a  solution  of  about  5  per 
cent,  of  essential  oils  in  the  acetic  ester  of  a  ])henol. 

-^.  F.  B. 

SUvcr  and  albumosc  ;    Prejxiration  of  basic  compounds  of 

.     Cliom.    Fabr.    auf    Action,    vomi.    E.    ScheriiiK. 

Fr.    Pat.  400.(>27,   March  8,    1909.     Under  Int.   Conv., 
March  23,  1908. 

Solution.^  of  albumoso  are  mixed  with  solutions  of  the 
double  compounds  of  salts  of  silver  with  non-irritaii( 
and  non-poisonous  organic  bases,  and  the  mi.xturcs  ar 
dried,  or  the  complex  compounds  precipitated  liy  appro 
priate  means.  Compounds  of  albumoso  with  silver 
nitrate,  carbonate,  and  phosphate  in  combination  with 
ethylenediamine  and  piporazine  are  describe*!. — J.  F.  B. 

Quinine;     Manufaciure  of  a  sulphur  enm pound  of . 

Valcntiner  und  Schwarz.     Fr.   Pat.  400.631,  March  9, 
1909. 

A  COMPOUND  having  a  composition  corresponding  to  the 
formula,  CoijHo^NjCJS.  is  prepared  by  heating  anhydrous 
quinine  with  aljout  20  per  cent,  of  sulphur  at  a  tcmjiera- 
ture  below  the  melting  point  of  the  base  The  mixture 
begins  to  fuse  at  a  temperature  of  120°  C,  and  after 
half  an  hour  at  145°  C,  the  reaction  is  complete.  Thi 
product  is  dissolved  in  dilute  hydrochloric  acid  and 
purified  by  precipitation  from  the  lilterc<l  solution  by 
the  addition  of  ammonia. — J.  F.  B. 

Emulsions  of  essences  or  folatilc  oils  ;  Process  for  oblaininf 

immediatdii  by  mixture  with  leater.     M.  Saporto. 

Fr.  Pat.  400,911,  March  17,  1909. 

Essential  oils  arc  mixed  with  a  concentrated  solution 
of  "  pure  black  soap  "  in  alcohol ;  they  are  then  stated 
to  be  readily  emulsilied  in  water.  The  following  example 
is  given  of  such  an  emulsiliablo  mixture:  Soap,  two  pirls, 
90  per  cent,  alcohol,  one  part,  aniseed  oil,  two  ))ar(«, 
peppermint  oil,  two  parts. — T.  F.  B. 

Bacteria ;     Process    for    obtaining    non-toxic,    therapeutic 

preparations  from  aeid-reaisting  .      Kalle  und  Co., 

Akt.-Ges.     (ier.  Pat,  212,3.")0,  May  17,   1908. 

AciD-REsLSTlNO  bacteria  are  extracte<l  for  a  (irolonged 
period  with  an  aqueous  enudsion  of  lc<itliin,  jirefcrably 
in  presence  of  a  small  quantity  of  hydrogen  peroxide, 
and  the  liquid  ticparalcd  from  the  insoluble  matter. 
The  prepariition  obtained  from  lulHTcle-bacilH  is  stated 
to  be  of  value  in  the  treatment  of  tuberculosis. — A.  .S. 

Protein   substances   from    pathogciie   bacilli ;   Process  for 

obtaining    active .     Kalle     und     Co.     Ger.     Pst». 

212,830,  May  17,  1908,  and  212,831,  July  14,  1908. 

(1).  The  bacilli  are  freetl  from  fat,  preferalily  by  a  method 
in  which  the  protein  is  not  coagulateil,  and  are  then 
heated  with  a  solution  of  a  primary  or  secondary  alkyl- 
amine,  or  of  a  substance  (dimcthylurea,  dimethyllioni- 
aniide.elc.jcapalile  of  yielding  the  same,  imtil  the  greater 
part  of  the  organic  matter  has  dissolviil.  The  solution 
is  rdterc<l  and  treated  with  acetic  acid,  whereu|M>n  a  pre- 
cipitate is  obtained  consisting  of  a  protein  sulatailoe, 
which,  whilst  relatively  non-toxic,  possoKses  great  thera- 
peutic value.  'Hie  procens  is  sjKK-ially  applicable  to 
tulHTcle  bacilli. 
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(2.)  If  anthrax  bacilli  wliich  Iiave  first  been  subjected 
In  the  action  of  nitrous  acid,  be  treated  according  to  the 
process  described,  a  very  active  preparation  of  anthrax 
t')xin  is  obtained. — A.  S. 
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PROCESSES. 
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(injanic  arsinic  acid.i  and  their  salts;     Process  lor   pre- 

/laring  Isoluftons  of]  insoluble  in  water.     P.  Wolff. 

Cer.  Pat.  -213,394,  May  6,   1908. 

( IRGANIC  arsinic  acids  and  their  salts  wliich  .ire  msohible 
in  water,  are  readily  dissolved  in  glycerin,  in  which  form 
I  they  can  be  administered  internally,  either  undiluted  or 
'  diluted  with  water.  A  solution  of  mercuric  p-amino- 
ihenylarsinate  in  glycerin  has  a  stronger  action  on 
tiypanosomes  than  the  sodium  salt  (atoxyl). — T.  F.  B. 

1 1  i/droxyarylarsenoxides  ;       Process    for    preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 
Pat.  213,594,  Feb.  5,  1908. 

\''\'  treating  hydroxyarylarsinic  acids  with  weak  reducing 

,  uts,  such  as  sulphurous  acid,  hydriodic  acid,  phenyl- 

iiydrazine,    phosphorus    trichloride,    or    thionyl    chloride, 

ihc  arsinic   acid   group   is  reduced   to    the   .AsO  group. 

Ft  example,  114  grm.s.  of  sodium  p-aiuinophenylarsinate 

dissolved   in    1-ti   litres   of   water,   and   treated    with 

_  I  L;rms.   of  potassium  iodide  and  .520  c.c.  of  dilute  sul- 

uic  acid  (1:5);   the  solution  is  saturated  with  sulphur 

.   \ide  at   about    18°  C,   then   saturated   with  salt,   and 

extracted    with   ether.     The   extract   is   freed   from   acid 

and  the  ether  distilled  off  from  the  phenol-p-arsenoxide. 

If  this  is  warmed  with  a  hydrosulphite  in  neutral  solution, 

/  iirsenophenol,  H0.CeH4..\s  :  As.C5H4.OH,  is  produced. 

— T.  F.  B. 

T I  irhloroacetylsalicylic  acid  :    Process  for  preparing  . 

I  licm.    Fabr.    von    Hevdcn    A.-G.     Ger.    Pat.    213,591, 

Jin.    10,   1908. 

I  i;H  HLOKOACETYLS.^LIOYUC  acid  is  obtained  in  the  form 
ut  tasteless,  white  crystal.s,  melting  at  150 — 152"  C, 
l'\  tlic  action  of  trichloroacclyl  chloride  or  trichloroacetic 
inliydride,  or  a  nitxturu  of  trichloroacetic  acid  and 
|p|insphorus  pentoxidc  or  trichloride,  on  salicylic  acid  or 
its  traits,  alone,  or  in  presence  of  condensing  agents,  such 
as  tertiary  bases. — T.  F.  B. 

A>'"iitaiic   halogenalkylijxy-mintururboxijli*  acids;      Process 

i'.r  preparing .     Chem.   Fabr.   von   Heyden   A.-G. 

Ker.  Pat.  213,593,  Jan.  22,   1908. 

Halogexai-kyi.etheks  of  cresols,  of  the  general  formula, 

I'll- CgHj.ORX,   where  R  is  an  alkyl  radical  and   X  a 

ien,    are   cxidised    to    the    corresponding    carboxylic 

.    without   the   alkyloxy-group   being     attacked,    by 

!  oxidising  agents  as  convert  toluene  to  benzoic  acid 

.  .  permanganate,  bichromate  and  sulphuric  acid,  etc.). 

— T.  F.  B. 

Camphor :      Process  for   making in   a  form   easibj 

handled  and  readily  compressed.  Cliem.  Fabr.  auf 
Actien.  vorm.  E.  Schering.  Fr.  Pat.  398.881.  Jan.  27, 
1909.     Under  Int.  Conv.,  Feb.  (i,   1908. 

Sbe  Eng.  Pal.  1532  of  1909  ;   this  J..  1909,  814.— T.  F.  B. 

Aldehydes    and    ketones    [iiith    unsaturated    fatty    acids]  ; 

Process    for    making    compounds    of    .     Farbwerke 

vorm.  Meister,  Lucius,  mid  Briining.  Fr.  Pat.  400,738, 
June  18,   1908. 

Sbe  Eng.  Pat.  13,790  of  1908  ;  this  J.,  1909,  519.— T.  F.  B. 

Lecithin  ;     Process  for  extracting  from  the  seeds  of 

lupins  and  other  podded  plaints.  H.  C.  Buer.  Fr.  Pat. 
400,878,  March  1(1,  1909. 

iSbk  Ger.  Pat.  210,013  of  1908  :  this  J.,  1909,  G7,'>.— T.  F.  B. 


Sterilisation    of   milk,    medicines,    etc. 
See  XVirU. 


Fr.    Pat.    400,602. 


Patents. 

Images    on    glass,    ceramic,    metallic,    or   other    surfaces; 

Reproduction   of   .     A.    R.    Ling,    T.    Rendle.    and 

E.  \V.  Colbrook.  I^ndon.     Eng.  Pat.  17,432,  Aug.  19, 
1908. 

l.MAGES  which  will  withstand  washing  are  obtained  on 
ground  glass  or  similar  rough  surface,  by  means  of  a 
sensitising  solution  containing  invert  sugar,  honey,  or 
other  carbohydrate,  a  bichromate,  and  a  volatile  solvent 
for  the  bichromate  and  carbohj'drate.  The  use  of  nitro- 
cellulose in  the  sensitising  solution  (Eng.  Pat.  24,214 
of  1907  ;  this  J.,  1908,  592)  is  unnecessary  with  rough 
surfaces.  Suitable  solvents  are  ethyl  alcohol,  wood 
spirit,  acetone,  ether,  and  ethyl  acetate.  Glycerin  may 
be  used  in  place  of  a  carbohydrate,  in  which  case  acetic 
acid  is  used  as  solvent,  and  chromic  acid  as  sensitiscr. 
Bichromates  of  lithium,  potassium,  ammonium,  strontium, 
calcium,  copper,  or  iron  may  be  used,  as  also  may  jjoly- 
chromates.  The  following  is  an  example  of  such  a 
sensitising  solution  : — Lithium  bichromate,  2  gin  s.  ; 
honey,  invert  sugar,  or  other  carbohydrate.  4  grms.  ; 
ethyl  alcohol  or  wood  spirit,   100  c.c— T.  F.  B. 

Images    on    glass,    ceramic,    metallic,    or    other   surfaces; 

Reproduction  of  .     A.  R.  Ling,  T.  Rendle,  and  E. 

\V.  Colbrook,  London.  Eng.  Pat.  17,433,  Aug.  19, 
1908. 

In  the  process  described  in  Eng.  Pat.  24,214  of  1907  (this 
J.,  1908,  592),  it  is  necessary  to  use  a  certain  amount  of 
water  to  dissolve  the  bichromate.  It  is  found  that  more 
even  films  can  be  obtained  by  omitting  the  water,  and 
using  a  volatile  solvent  or  solvents  for  the  bichromate 
and  the  carbohydrate  which  are  raiscible  with  the  nitro- 
cellulose solution.  Thus,  the  sensitising  .solution  consists 
of  a  bichromate  of  lithium,  calcium,  strontium,  ammonium, 
sodium,  potassium,  copper,  or  iron,  with  a  carbohydrate 
or  glycerin,  a  solvent,  which  may  consist  of  a  mixture 
of  ethyl  alcohol  or  wood  spirit  with  ether  or  ethyl  acetate, 
and  a  nitrocellulose  soluble  in  the  solvcnc  used.  The 
bichromates  may  be  replaced  by  polychromates  or 
chromic  acid  ;  in  the  latter  case,  a  difficultly  oxidisable 
hygroscopic  substance,  such  as  glycerin,  is  used  in  place 
of  a  carbohydrate.  Six  examples  of  sensitising  solutions 
are  given. — T.  F.  B. 

Photo-engraving  ;  Preparation  of  surfaces  suitable  for . 

A.  Payne,  Whitley  Bav.  Eng.  Pat.  18.775.  Sept.  7, 
1908.  Addition  to  Eng.  Pat.  28,415  of  1907,  dated 
June  22,   1908.     (See  this  J.,   1909,  383.) 

A  COATING  of  metal  is  deposited,  electrolytieally  or  olliei- 
wise,  on  a  prepared  plate  bearing  a  "  .substratum  resi.st." 
the  latter  is  removed,  and  the  plate  is  etched  by  means  of 
a  solution  which  does  not  affect  the  metallic  coating. 
Thus,  a  prepared  zinc  plate  may  receive  a  coating  of  copper 
and  then  be  etched  by  means  of  dilute  nitric  acid,  or  a 
brass  or  cojjper  plate  may  be  coated  with  silver  and  treated 
with  ferric  chloride.  The  plate  prepared  with  a  nsi.^t 
may  be  fir.st  etched  and  then  metal  may  be  deposittd 
subsequently. — T.  F.  B. 

Printing  plates  and  the  like  ;    Process  for  producing . 

E.  Albert,  Munich.  Eng.  Pat.  25,934,  Dec.  1,  1908. 
Under  Int.  Conv.,  Dec.  6,  1907. 

A  SUITABLE  plate,  coated  first  with  a  resinous  substance 
and  then  with  a  film  of  bichromated  gelatin,  is  exposed 
under  a  negative,  dc^vclopcd  by  means  of  water,  and 
then  treated  with  alcohol  thiikened  by  means  of  tannin  tr 
glycerin,  or  both,  which  rapidly  removes  the  uncovertd 
portions  of  the  resinous  layer.  When  this  solvent  actitn 
is  finished,  the  plate  is  immediately  washed  in  water,  and 
finally  etehed.— T.  F.  B. 
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Cl.  XX.— explosives,  matches,  &c. 


(Oct.  IS.  190». 


Three-colour  screens  for  photography  and  process  for 
their  manujacture.  J.  Bambor,  London.  Eng.  Pat. 
11,147,  May  11,  1909.  Addition  to  Eng.  Pat.  3252, 
Feb.  13,  1908  (see  tliis  J.,  1908,  1132). 

In  order  to  obviate  tho  necessity  of  using  a  light  tilter  for 
colour  photography,  tlio  "  tacky "  substance  used  to 
hold  tho  coloured  gelatin  grains  to  their  support,  is  suitably 
coloured  to  rogulato  the  Ught  passing  througli  it ;  the 
grains  of  gelatin  are  pressed  on  to  the  support,  which  is 
coated  with  tlio  coloured  "  tacky  "  substance,  so  that  the 
latter  is  partly  forced  up  between  the  grains,  forming  a 
filter  for  the  white  rays,  wliilst  that  remaining  beneath 
the  grains  modifies  tho  action  of  tho  l)luo  rays  passing 
through  tho  grains. — T.  F.  B. 

Photography  of  colours  by  mtans  of  a  screen  and  a  special 

support ;    Process  for  the  ,  and  its  application  to 

pholotypic  and  other  processes.  E.  C.  G.  Caille.  First 
Addition,  dated  May  29,  1908,  to  Fr.  Pat.  389,977, 
July  Hi,  1907. 

Instead  of  preparing  the  three-colour  screen  by  super- 
position, as  in  the  original  patent  (see  Eng.  Pat.  15,050 
of  190S;  this  J.,  1909,  914),  it  is  prepared  by  photo- 
graphing with  a  LuraiAro  autochrome  plate  a  surface 
coloured  in  throe  sets  of  areas  witii  violet,  orange,  and 
green,  or  with  red,   blue,  and  yellow. — T.  F.  B. 

Cinematograph    film ;     Non-inflammable    and    its 

manufacture.  G.  Chaudon  de  Briailles.  First  Addition, 
datod  March  30,  1908,  to  Fr.  Pat.  386,845,  April  20, 
1907. 

The  films  described  in  the  principal  patent  (this  J.,  1908, 
834)  may  be  prepared  by  means  of  an  apparatus  consisting 
of  a  cylinder  rotating  in  a  vat  wliich  contains  the  gelatin, 
kept  in  a  Uquid  condition  by  a  wator-bath  or  similar 
device.  The  surface  of  the  cylinder  is  poUshed  and  made 
of  material  not  affected  by  gelatin.  Tho  gelatin  adlicrcs 
to  the  cylinder,  forming  a  continuous  l)and,  which,  wlien 
dry,  is  coated  with  nitrocellulose  and  cut  by  means  of  a 
knife  supported  ou  a  carriage  wliich  travels  on  an  endless 
throati  along  the  surface  ;  stiituble  gearing  icgu!at*'s  the 
width  of  the  band  cut.  If  the  lilni  is  to  lie  ]iiint<^d 
mechanically,  its  surface  is  made  porous  by  abiding  gl\x-crin 
or  other  similar  substance  to  the  composition  :  tlie  printing 
ink  may  also  contain  a  dyestulT  solul>le  in  lioilinH  oil, 
and  also  a  base  which  can  combine  with  the  chlorine  in 
the  chondrino,  forming  a  mordant. — T.  F.  B. 

CincnuUograph    films ;    Process    of    restorintj    v>om    . 

Soc.  .fVnon.  dos  Plaques  ct  Papiers  Pliolographiques 
A.  Lumi^re  et  ses  Cls.     Fr.  Pat.  400,739,  .Jime  19,  1908. 

ClNEMATOOK.il'lt  films  which  have,  from  continued  use, 
become  dull  or  scratched,  are  rendered  lit  for  use  again  by 
ro-polishing  them,  for  instance,  by  applying  a  coating  of 
collodion  or  celluloid  to  each  side  of  tho  film  by  the  aid 
of  a  suitable  solvent  and  gentle  pressure  of  a  roller. 

— T.  F.  B. 

Photographic  film ;    Non-inflammahlc  ■ .     Soc.   Anon. 

des  Plaques  et  Papiers  Photographiques  A.  Lumiire 
ot  ses  fils.     Fr.  Pat.  401.228,  .Inly  11.  1908. 

NoN-INFLAMMAni.K  photographic  films  are  prepared  by 
applying  to  a  polialud  surface  a  lliin  layer  of  cellulose 
acetate  or  other  non-inHammalilc  itlliilose  <'Sl<ir,  then  a 
layer  of  gelatin,  and  finally  a  phol(igra|iliic  emulsion. 
The  cellulose  acetate  layer  nei^d  not  be  mom  than  one- 
fifth  to  one-half  tho  thickness  of  the  entire  film.  The 
gelatin  may  havi^  Ix'en  tn'ated  with  forniiddohyde, 
alum,  etc.  Films  prepared  in  this  manner  are  said  to  be 
unaffected  in  dimensions  by  the  subsequent  treatment. 

— T.  F.  B. 

Photographs  on  metal,  porcelain,  glass,  or  otlur  non-porous 

stibstances  ;      Process  for  obtaining  by  tlie  gelalin- 

chromale  process.  A.  Hans.  Fr.  Pat.  401,370,  March  29, 
1909. 

SERGcr.  Pat.  212,764  of  1908  ;   this. I.,  1909, 1006.— T.  F.  B. 

Cellulose  comjiomuts  in  definite  ■<thapes  [threads,  films,  etc.] 
Eng.  Pat.  11,625.     Hec  V. 


XXII.     EXPLOSIVES,    MATCHES,    &c. 

Powder;    Determination  of  nitrogen  in  gelatinised  

O.  Popi)enborg  and  E.  Stephan.     Z.  gcs.  Schioss-  unil 
Sprongstollw.,   1909,  4,  350—351. 

TuE  Schultze-Tiemanu   method  (ferrou- 
chlorido    and  liydrochlorio  acid)  for  the 
determination  of  nitrogen  is  not  appficahk 
to  powders  containing  nitroglycerin  owing 
to  the  volatility  of  this  body.   The  d'raw^ 
backs  of  the  nitrometer  method  arc,  that 
it  takes  a  very  long  time  to  dissolve  tlic 
gelatinised    powder,    and     that     carboi 
monoxide    and     carbon      dioxide      "v 
possibly    be   produced  by  the  pn! 
action  of  tho  mixc-d  acids  on  then  i 
and  thus   vitiate   the    i-esults.     Funlii 
such  substances  as  are  added,  eitlur  i< 
stabilisers  or  to  ri'duce  muzzle  lla.-i, 
react  with  the  nitrosyl  sulpliuiic  ;. 
produce  oximos  and  thiLs  give  low  results.  The  auili 
order  to  determine  the  true  nitrogen-content  of  gel^; 
powder,  make  use  of  a  bomb  having  gas  outlets  both 
top  and  bottom  (see  figure).     One  grm.  of  the  exph 
mi.xod  with  1-0 — 1-5  grms.  of  copperoxido,  and  the  m 
is  placed  in  a  cylindrical  iron  cup  having  a  stout 
wire  projecting  from  the  bottom  into  tho  interior,      i 
copper  wire  serves,  when  the  cup  is  introduced  iin 
bomb,  as  tho  lower  terminal  for  the  current,  and 
nocted    with    the    upper    insulated    terminal    by     i 
platinum    wire,   0-1 — 0-15    mm.    diameter.     The    mi.\iui 
surrounds  this  platinum  wire,  which  is  burnt  throimh  <■ 
the  pas,sago  of  the  current.     Very  small  charge  di  i 
can  bo  employed,  and  tho  authors,  working  with  a- 
charging  density  as  0-0(),  found  no  appreiiable  an 
either  of  oxides  of  nitrogen  or  of  ammonia  in  the  ju. 
of  decomposition.     The  firing  takes  place  in  an  atni' 
of  carbon  dioxide,  the  gases  are  swept,   by  u  cun 
carbon  din.xide,  through  a  heated  tube  filled  with  •■ 
oxide,  and  the  evolved  nitrogen  is  measuix'd  over  a  m 
of  caustic  iiotash.     It  was  not  found  neces.sary  to  liii  i 
a  leduccil  copper  spiral  into  the  combustion  IuIh-.     .-hh 
comparative  results  obtained  with  the  dillei-enl  nulliiHi 
are  given. — <j.  W.  McU. 

Explosion  ;      Circtimstancrs     tittviiding     nn     which 

occurred  in  the  corning  house  of  the  gun]>o}cder  fiirlnrrj  at 
Blackbef.k,in  tlit  county  uf  Lanrasler,  on  July  \r>lh.  1909. 
Major  A.  Cooper-Key,  H.M.  Chief  Iiis))<vtor  of  Expli' 
sives.     [Cd.  -1864.]     (See  also  this  J.,  1900.  828.) 

Aboitt  half  a  ton  of  gunpowder   was  involved  in  tin 
explosion,  and  two  lives  were  lost.     In  the  corning  liouw 
the  pross-cako  is,  by  means  of  a  wou'lrii  lioji|H-r,  p.isjMjd 
between  a  pair  of  gun-metal  toothed  rollers,  knouii  u 
"crackers,"  wliich  aro  kept  almost  in  contact  with  one 
another  by   means  of  a  suspended   weight,  so  arrangod 
that  in  the  event  of  pressun^  arising  between  (he  crackore 
of   sufficient   force    to    lift    the    weight,    lliey   yield,   and 
separat<t  to  a  distance  of  about  two  iiu-hes,  thus  allowing 
tho  article  causing  the  pressure  to  jia.ss  through  before  • 
dangerous  degn^e  of  friction  is  .set    iij).     An  e.vaniinalinn 
of  the  dibris  aftt^r  the  accident   brought  to  light  ■ 
indications   |>ointing  to  the  crackers  as  the  seal   ■ 
original  explosion.     When  passing  the  ]ire8s-eake  1 1 
the  er.ackers,  a  piece  will  sometimes  "  play  "  on  lli' 
and  (ho  workman  is  accustomed,  in  such  ciuu-s.  (o  lu 
piec('  Willi  a  s(rip  of  cojipcr.      When  clearing  (he- 
a  piece  of  ine(al  of  this  description  was  found,  ^i 
distinct  marks  of  the  teeth  of  (ho  cracker  rolls,  at   i 
surmised  that,  whilst  the  workman  was  engaged  in  >  I'  .: 
the  rolls,  the  piece  of  coppt>r  was  dragged  from  his  Imiul 
into  tho  crackers,  one  end  being  at  thi'.same  tinieemlxddoil 
in  the  woodwork  of  the  hopper  in  such  a  way  as  to  cnuw 
sufficient  friction  to  fire  the  powder.      In  fnture  strips  of 
ash  or  sycamore  will  bo  used  instead  of  cop|«>r  for  the 
purpose  of  clearing  the  rolls. — G.  W.  Mel). 
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Explosives  used  at  mines  and  quarries   in   1908.     Mines 
and  Quarries  Report,   1908,   Part  II.     [T.R.] 

rHE  following  table  shows  the  amounts  of  the  various 
'xplosives  used  at  mines  and  quarries  during  1908  : — 


Names  of 
explosives. 


Explosives  used  at 


Mines 

limes 

under  the 

under  the 

Metalli- 

Coal 

ferous 

Mines 

Jlines 

Regulation 

Regu- 

Act. 

lation     1 

Act. 

Quarries 

under  the 

Quarries 

Act. 


Total 

Mines 

and 

Quarries, 


Abbcite    . . 

Ammonal  . 

Ammonite 
Ainvl^  . . . 
Aptiosite    . 

Arkite 

'■..-llit^  ... 
i;>  il'inite  . 

riito    . 

•  rite.. 

iiit«  . 


63,171 
494,248 

16,619 
510 

54,724 

6,165 

534,,=i43 

— 

360,108 
1,117,849 

— 

244 

— 

10,310 

— 

lit«  

I  -  li  Powder 

Jiiite    

iiuite    

.    Ilitc    

i  .t\'Tsham 

TMjwder    

■>  ■  t\irite   

■ine(Blasting) 

me  dynamite 

..^.,^]iite   

Geio.\ite 

Gunpowder 

KoLax 

K>niite 

Matasnite  gelatine 
\i".it.^    

iiel 

•  powder  . . 

..     iuanite 

n..l;llte 

I'-Tiiionite. 


lb. 

105,559 

63,171 

494,248 

54,724 

6,165 

534,,=i43 

360,108 

,117,849 

244 

10,310 

459,741 

60 

47,494< 

2.705 

16,005 

1,850' 

156,214 

212,612 
6,205 

-        22  282' 

1,7d7,277* 

100,065  I 

13,758,157» 

30,633  ! 

3,024 


722,780 
58,038 
20,635 

82.870 
48,236 


89 
100 


484,178 
504,444 

541,859 


lb. 

1,055 

146,662 

18,583 


1,477 

33,509 

123 


305 

400 

202,413 


12,165 


900 

50 

(     49,994 

\     52.835 

475,747 

53 

4,436,152 

30 

36 

134 

34,911 
355 

3,630 

685 


r,  ..-.t,". 

40,213 



2,765 

42,978 

ing  ammonal 

8,086 

— 

300 

8,386 

te    

412,841 

2,370 

3,715 

418,926 

,.,...;irite    

475,522 

— 

10,484 

486,006 

Knsselite   

315 

— 

— 

S15 

St.  Helens   

1,285 

— 

— 

1,285 

Srtxonite    

1,780,888 

— - 

12,689 

1,793,577 

<t.-lite 

410* 

460 

3,937 

4,807 

-V'  .-.vite    

200,777 



791 

201.568 

i'-iiite    

— 

— 

2,305 

2,305 

I'uiol    

17,563 

— 

— 

17,563 

NV-tjaliU-   

395,356 

— 

5,745 

401,101 

.N\,t  stated    

— 

96,840 

~ 

96,840 

Total  of  permitted 

explosives    . . . 

7.998,662 

— 

— 

— . 

rot.il  other  than 

ji.rmitted    ex- 

I'losives 

15,587,470 

— 

— 

Total    

1 

23,586,132 

1,692,656 

5,514,935 

30,793,723 

lb. 

106,614 
226,452 
513.341 

54,724 

6,165 

536,020 

393,617 

1,117,972 

244 

10,310 

400,046 

460 

249,U96 

2,805 

16,005 

58,978 

156,214 

213,612 
5,255 

}     609,289 

2,737,468 

100,118 

18,736,168 

30,663 

3,060 

134 

72 

757,915 

68,393 

20,635 

86,500 

48,921 


•  Explosives  other  than  permitted  explosives  allowed  under 
Section  6  of  the  Coal  Mines  Regulation  Act,  1896. 

P.iTENTS. 

Explosive  compon-nds.  3.  E.  Holmes,  HaUburton,  Ont., 
Canada.  Eng.  Pat.  19,334,  Sept.  15,  1908.  Under  Int. 
Conv.,  Dec.  28,  1907. 

The  explosive  consists  of  equal  parts  of  finely-divided 
potassium  chlorate  and  sugar,  with  the  addition  of  1  per 
cent,  of  sulphur. — G.  W.  McD. 

Nitrocellulose ;     Process    of    deliydrnting    .     G.    M . 

Genticu.  Peoria,  HI.     U.S.  Pat.  931,749,  Aug.  24,  1909. 

The  bulk  of  the  water  is  removed  from  the  nitrocellulose, 
whilst  in  the  form  of  pulp,  by  means  of  centrifugal  force. 
The  ma-ss  is  then  sprayed  with  alcohol,  the  rotation  of  the 
machine  being  meanwhile  continued  until  the  remainder 


of  the  water  has  been  expelled,  after  which  the  speed  is 
reduced  to  such  an  extent  that  the  final  produot  shall 
retain  the  right  proportion  of  alcohol. — C.  A.  M. 

Charges  for  projectiles  ;  Process  for  the  preparation  of . 

Dynamit  Act.-Ges.  vorm.  A.  Nobel  und  Co.     Ger.  Pat. 

212,169,  April  17,  1907. 
It  is  stated  that  by  cooling  to  about  0°  C,  the  shell  or 
other  receptacle  into  which  fused  trinitrotoluene  (or  other 
suitable  nitro-hydrocarbon)  is  introduced,  the  density  of 
tlie  solid  explosive  is  increased  to  about  1-6. — A.  S. 

Fireworks  ;   Manufacture  of  .     Berthier  et  Cie.     Fr. 

Pat.  398,859,  April  4,  1908. 
Clatm  is  made  for  a  composition  consisting  of  1  part  of 
magnesium  powder,  2  parts  of  barium  nitrate,  and  half  a 
part  of  an  inert  substance. — ^A.  S. 

Explosive.  C.  Clement  and  J.  Langhard,  Assignors  to 
G.  Grobet,  Vallorbe,  Switzerland.  U.S.  Pat.  933,060, 
Sept.  7,  1909. 

See  Fr.  Pat.  351,793  of  1905  ;  this  J.,  1905,  903.— T.  F.  B. 

Nitrating  oils.     Fr.  Pat.  398,748.     See  Xll. 


XXIII.    ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Patents. 

Gas  ;    Apparatus  for  analysing  .     O.  Rodhe.  Stock- 
holm. Sweden.     Eng.  Pat.  18,829,  Sept.  8,  lOOS. 


/O 


The  lower  part  of  the  apparatus  (see  Fig.)  is  filled  with 
mercury  to  the  level,  65.  The  tube,  36,  is  connected  to  a 
supply  of  compressed  air  and  43  to  the  supply  of  gas  to  be 
analysed.  The  absorption  pipette,  45,  is  filled  with  the 
absorbing  liquid  to  the  level,  66.  The  tube  42,  is  closed 
by  a  Uquid  seal  in  46.  The  bulb,  50,  and  the  lower  tube  of 
bulb,  51,  are  filled  with  liquid  to  the  level,  67.  If  com- 
pressed air  is  now  admitted  at  36.  the  mercury  rises  in 
tubes,  37,  38,  and  65.  until  tubes,  68.  69,  and  43,  are  sealed. 
The  known  volume  of  gas  in  bnlb,41,  will,  as  the  pressure 
increases,  be  forced  over  through  the  tube,  44,  into  the 
absorption  pipette,  45,  and  any  unabsorbed  gas  will  collect 
in  the  upper  part  of  this  pipette,  force  the  hquid  in  bulb,  oO, 
into  bulb,  51.  and  consequently  force  the  air  in  61  through 
the  tube,  56,  into  the  measuring  beU,  59,  where  the  volume 
is  automatically  recorded  by  the  pencil.  62,  on  the  rotating 
drum,  63.  As  soon  as  the  whole  of  the  gas  baa  been  forced 
over  from  the  bulb,  41.  into  the  absorption  pipette  the 
level  of  the  mcrcurv  in  3.';  bns  reached  the  opening  of  th« 
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tube  37,  the  comprossod  air  passes  up  this  tube,  and  the 
conditions  arc  automatically  reduced  to  atmosphoric 
pressure  once  vaoiv — the  mercury  falling  in  all  the  tubes 
to  the  original  level,  (55;  a  fresh  quantity  of  gas  is  thus 
drawn  in  through  the  tube,  43,  into  the  bulb,  41,  ready  for 
another  determination,  the  bell,  .'>9,  sinking  again  to  its 
original  position. — (i.  W.  McD. 

Pi/rometer.     C.    E.    Foster,   Rochester,    N.Y.     I'.S,    Pat. 
933,543,  Sept.  7,  1909. 

The  ])yrometer  consists  essentially  of  a  casing  having  an 
aperture  at  one  end.  which  is  exposed  to  the  Ijudy  of  which 
the  temperature  is  to  be  measured.  Inside  the  casing  are 
fixed  a  device  aensitivo  to  heat  and  an  optical  condensing 
device,  which  has  one  of  its  conjugate  foci  at  the  aperture  I 
and  the  other  at  the  device  sensitive  to  heat,  the  latter 
being  protected  from  rays  proceeding  through  the  aper- 
ture directly  from  the  hot  body.  Means  are  provided  for 
measuring  the  effect  produced  on  the  device  .sensitive  to 
heat  by  the  rays  concentrated  thereon  by  the  oi)tieal  con- 
densing device. — A.  S.  , 

Dropping  pipette.     Bachfeld  und  Co.     (Jer.  Pal.  2li.il77, 
Jan.  0,  1909, 

The  tube  of  the  pipette  ends  below  in  a  short  piece  of  glass   i 

rod  with  roughened  sui-faco,  immediately  above  which  is    \ 
a  capilliuy  opening  in  the  side  of  the  lube.      It  is  stated 
that  by  this  arrangement,  drops  of  equal  size  are  ilelivercd 
from  the  pipette. — A.  S. 

Tuting  fluids;    Method  and  apparatux  for  .     H.   B. 

Bishop,  Assignor  to  (leneral  Chemical  Co.,  New  York.    1 
U.S.  Pat.  933,015,  Aug.  31,  1909. 

See  Fr.  Pat.  394,107  of  1908  ;  this  J.,  19(19.  l'l>2.~T.  I\  K. 


JXOnOANlC—QUALlTATl  VE. 

Male    in   commercial   potassium   iodide.     Andrews.     See 
VII. 


IN  ORG  A  NIC~Q  UA  NT  IT  A  Tl  VE. 

Sulphuric  acid  ;     Precipitation  of as  barium  sulphate 

in  solutions  containing  chlorides.     I.  F.  Sacher.     Chem.- 
Zeit.,  1909,  33.  941—942. 

RUPPIN  (Chom.-Zeit.,  1909,  398)  concluded  that  sulpliuric 
acid  was  not  quantitatively  precipitated  as  barium 
sulphate  in  a  solution  containing  chlorides  of  alkali  or 
alkaline-earth  metals.  The  author,  in  reply,  cites  exjwri- 
ments  to  show  that  the  deticiencies  observed  by  Kuppin 
wore  due  to  the  solubility  of  the  barium  sulphate  in  potas- 
sium chloride  solution.  Ho  has  found  that  barium  sulphate 
is  also  soluble  in  aqueous  solutions  of  ammonium  chloride, 
sodium  chloride,  calcium  cliloride,  sodium  clilorate, 
potassium  chlorate,  potaRsium  bromide,  and  sodium 
nitrate.  The  solubility  inerea.ses  with  the  tcm])erature 
and  the  concentration  of  the  salt  solution.  It  is  increased 
by  the  presence  of  free  hydrochloric  acid,  but  reduced  by 
bases.  The  most  suitable  conditions  for  tlie  iirecijiitation 
arc  the  addition  of  a  relatively  large  excess  (alxmt  3 
times  the  theoretical  amo\mt)  of  3  per  cent,  barium  cldoride 
solution  to  a  very  dilute  solution  of  the  sulphate,  rendered 
very  slightly  aiid  with  hydrochloric  acid  (about  1  c.c.  of 
N/h  hydrochloric  aiid  per  100  c.c).  The  precipitation  is 
made  with  botli  li(|Ui(ls  at  the  boiling  ])oint.  and  the 
precipitate  allowed  to  stand  for  at  least  14  liours  liifore 
hlttation.  When  the  proportion  of  hydrochloric  acid  was 
considerably  greater  and  the  excess  of  barium  chloride 
was  less,  tlie  results  were  too  low.  For  the  pre<ipitation 
of  sulphuric  acid  from  potassium  sul])hate  in  the  absence 
of  pota-ssium  chloride,  the  addition  of  the  hydrochloric 
acid  was  of  little  consequence,  and  so  large  an  excess  of 
barium  chloride  was  unnecessary.  The  rate  of  the  change 
of  amorphous  barium  sulphate  into  the  crystalline  form 
depends  upon  the  condition  of  the  solution.  In  strongly 
acid  liquids  the  fcliangc  takes  place  In  a  few  momenta;  it 


is  also  lirought  about  by  heat.  The  speed  of  formation 
of  the  crystalline  condition  is  accelerated  with  increase 
in  the  amount  of  the  precipitant.  If  the  precipitation  bo 
made  in  the  cold  in  a  neutral  or  slightly  alkaline  solution, 
the  barium  sulphate  remains  longer  in  the  amorphous 
slate.  The  presence  of  colloids  such  as  albuniin  and 
gelatin  also  retards  the  formation  of  the  crystalline  form. 
Those  facts  have  a  bearing  on  the  technical  maiiufactun< 
of  permanent  white  (blanc  fixe).  The  product  with  the  best 
covering  power  and  in  thetincat  state  of  division  is  obtaine«l 
by  precipitating  the  barium  sulphate  from  a  dilute  solution 
of  barium  chloride  at  the  ordinary  temperatui-e.  The 
same  remarks  apply  to  the  precipitation  of  othir  sub- 
stances, such  as  calcium  carbonate,  calcium  oxalate, 
magnesium  ammonium  phosphate,  various  leu<l  salts, 
the  sulphides  of  heavy  metals,  and  numerous  antimony 
compounds.. — C.  A.  M. 

Lead  and  bismuth  ;  Quantitative  separation  of .     .1.  C. 

Galletlv    and    G.    (i.    Henderson.     Analyst,    1909,    34, 
389—391. 

Staehler    and    SchaifeidH-rg    (thia    .1.,    190ii.    41).    and 
Salkowski  (ibid.),  desiribed  niithods  of  separating  bismuth 
from  other  heavy  metals  in  the  form  of  phosphates,     ix-ad 
and  bismuth  are  quantitatively  precipitated   together  as 
phosphates,  and  the  authors  have  tried  vorious  methods 
of    separating   the    mixed    phosphates    by   digestion    with 
dilute   nitric  acid,   as  suggested   by  Staehler  and  Schar. 
fenberg.     They  lin<l  that,  although  it  is  possible  in  certain 
eases,    to    obtain    satisfactory    results    in    this    way,    the 
variations  under  similar  conditions  are    so  great    as   to 
Render  the  process  unreliable.     They  were  also  unable  to 
obtain    good    results    with    the    ]H'rsulphat«;    methiKl    of 
Dittrich   and    Reiae  (this   J.,   1905.  091).  the  clectrolyi' 
method    of    Balachowsky    (this   J.,    1900,    8.55)    and  "tl 
electrolytic   method    of   Hollard   and    Bertiaux    (this   .1., 
1904.  839).     With  Clarke's  method  of  sei)aration,  however, 
(thia  J.,  1900,  20),  the  results  were  accurate.     It  is  sugc.  ^le.l 
as  an   improvement   that    the   bismuth   should   be 
pitated  as  phosphat*',  instead  of  with  ammonium  earl.    . . 
as  described  in  the  original  method. — C.  A.  M. 


Volu7nUrir    determineitiem    of    bg 

means   of   potassium   pernvingaiuUe .     K.    Schr.Jder.     Z. 


Thiocyanic  acid 
means  of  poll 
offentl.  Chcm.,  1909,  15.  321—336 


As  the  result  of  numerous  experiments  the  author  find* 
that  tlilocyanic  acid  cannot  !»■  mcurately  dcteriinned 
by  direct  titration  witli  ])<)tas,sium  permanganate  .suliiiiin. 
the  rcsidts  being  too  low.  The  reaction  is  approxlin  i 
quantitative  according  to  the  equation:  HSCN  ■  '' 
SOj  +  HCN.  when  A'/IO  solutions  are  employed  ami  mIhu 
the  manganese  is  pn'eii)itatcd  by  sodium  carbonate, 
redissolvcd  in  hydrochloric  acid,  and  egain  tilr.''  I 
With  nuire  dilute  solutions  it  is  neces.sjiry  to  e\  h 
atmosplieric  oxygen  to  obt.^iin  fairly  acccratc  ri.-.li- 
The  thiocyanic  acid  (thiocyanate)  niaj',  however,  I" 
correctly  determined  by  adding  a  definite  volume  of  the 
thiocyanate  aohition  to  a  known  excess  of  warmed 
pota.Hsium  i>ermanganate  solution  acidified  with  sulphuric 
acid  and  phospliciric  aciil.  dccom|)<i.sing  the  excess  of 
])crmangauatc  l)y  liu'  adilition  of  an  excess  of  either 
standardisi'd  oxalic  acid  aulution  or  hydrogen  peroxide, 
and  titrating  the  latter  with  permanganate. — W.  P.  S. 


Silver  ;    lodometric  determination  of  based  upon  Ikt 

reducing  action  of  pota.isium  arsenili.     R.  S.  Bosworth. 
Amer.  .1.  Sei.,  1909,  28,  287—290. 

S11.VEU,  either  in  solution  or  in  the  form  of  the  pnx-i- 
pitated  cldoride,  may  be  rapidly  determined  by  adcliiig 
an  excess  of  standard  potassium  arsenite  solution,  boilin;; 
in  the  presence  of  ammonia  or  other  alkali,  until  the 
silver  salt  is  completely  reduced,  aceonling  to  thi'  eipiation  ; 
2Ag,0+.'\8,t),=  As,()s-!  4.\g.  and  then  titrating  the 
excess  of  arsenite  with  imiinc,  after  acidifying  ami  adding 
excess  of  sodium  bicarbonate  in  the  usual  way  ;  lillration 
from  the  reduced  silver  is  not  necessary. — K.  HoDN. 
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Cerium ;     Simplification    of    Mosander'a    method    for    the 

separation    of    from    the    other    cerite    earths.     O. 

Hauser  and  F.  Wirth.     Z.  anal.  Chem.,  19U9,  48.  079— 
692. 

The  authors  find  that  chlorine  has  no  effect  on  an  aqueous 
suspension  of  the  peroxide  formed  when  cerium,  in  the 
cerous  state,   is   oxidised   by   hydrogen   peroxide,   in   the 
presence    of    alkali ;       whereas    lanthanum,    neodymium, 
and  praseodymium  in  Ulie  circumstances,  are  dissolved. 
The  following  process,  based  on  these  facts,  is    given   for 
the  separation  of  cerium  from  these  elements.     A  slight 
excess  of  ammonia  is  added  to  the  solution,  containing 
I  50 — 100  grms.  of  the  oxides,  and  a  3  per  cent,  solution 
;  of  hydrogen  peroxide,  free  from  phosphoric  acid,  is  added 
t  in  small  portions,  until  the  yellow  colour  of  the  hydroxide 
.  is  no  further  deepened,  any  large  excess  of  the  reagent 
!  being  avoided.     A  brisk  current  of  chlorine  is  then  led 
through  the  suspension,  which  is  vigorously  stirred,  pre- 
ferably   by    a    mechanical    arrangement ;     lanthanum    is 
quickly  dis.solved.   and   ultimately  the   didymium   earths 
also  go  into  solution,  but  no  trace  of  cerium  is  dissolved, 
if  a  harmful  excess  of  hydrogen  peroxide  has  been  avoided. 
Ill  urder  to  get  rid  of  any  didymium  yet  present,  however, 
the   washed  precipitate  is  dissolved  in  hot  dilute  nitric 
acid,  a  little  hydrogen  peroxide  is  added,  and  the  above 
.  process  is   repeated. — F.  Sodn. 

/./'  rtro-analysis  ;    Report  of  the  British  Association  Com- 
mittee on  .     Electrician,  1909,  63,  919. 

1 1 1.  ExPEKiJiENTS  on  the  electro-deposition  of  mercury 
upon  cathodes  of  gold,  silver,  platinum,  and  mercury, 
show  that  the  use  of  mercury  furnishes  the  only  really 
satisfactory  method  of  deposition  (see  also  this  J.,  1909, 
493),  and  a  new  electrolysing  vessel  of  quartz  has  been 
designed  for  this  purpose.  It  consists  of  a  small  quartz 
li^  .iker,  capable  of  holding  about  80  c.c.  of  solution,  with 
;l  ^^iphon  fused  into  it  about  0-5  cm.  from  the  bottom, 
contact  being  made  by  a  piece  of  iridium  wire,  fused  into 

'  the  bottom  of  the  beaker.  The  solution  to  be  electro- 
lysed is  placed  above  the  mercury,  and  the  spiral  anode 

.  rotated  at  500 — 7.50  turns  per  min.  The  mercury  is 
deposited  in  20 — 30  minutes,  and  then,  by  pouring  in 
water,  the  siphon  is  made  to  act,  the  addition  of  water 

'  being  continued,  until  the  ammeter  indicates  zero  ;  the 
water  is  then  replaced  by  90  per  cent,  alcohol,  and  this 
by  absolute  alcohol,  and  finally  the  mercury  is  washed 
twice  with  dry  ether  and  the  surface  is  dried  by  blowing 

,  air  over  it  for  about  10  minutes.  (2).  Sand's  apparatus 
fnr  the  electro-deposition  of  metals  by  graded  potential 
(this  J.,  1907,  490;  1908,  963)  has  been  modified  in 
^rveral  particulars,  in  order  to  make  it  more  portable 
and  readily  set  up.  (3).  Experiments  to  ascertain  the 
cause  of  discrepancies  which  have  been  observed  in  the 
deposition    of   lead  as    peroxide,  have    shown   that   lead 

'  peroxide  is  liable  to  take  up  water,  and  it  is  recommended, 
that  deposition  should  take  place  at  90° — 95°  C,  when 
the  deposit,  after  drying  with  alcohol  and  ether,  contains 
only  about  1/3  per  cent,  of  water. — F.  Sodn. 

Tliidlium ;     Electrolytic    determination    of    .     G.    W. 

Morden.     J.  Amer.  Chem.  Soc.,  1909,  31,  1045—1048. 

Thallium  is  readily  deposited  by  the  action  of  an  electric 
'  current,  but  the  cliicf  difficulty  in  the  electrolytic  deter- 
mination is  the  prevention  of  oxidation  of  the  deposited 
metal.  The  author  has  made  a  number  of  experiments 
in  which  the  separated  •thalUiim  was  covered  with  a 
coating  of  zinc,  but  there  was  an  uncertainty  in  obtaining 
a  good,  non-porous  coating  of  the  latter  metal.  It  was 
found,  however,  that  trustworthy  results  could  be  obtained 
by  the  formation  of  a  dilute  zinc  amalgam  by  electrolysis 
of  a  zinc  sulphate  solution  in  the  ordinary  mercury  cup 
,  and  the  use  of  the  zinc  amalgam  thus  obtained  as  the 
cathode  for  the  deposition  of  the  thallium.  The  usual 
J  method  of  procedure  with  the  mercury  cathode  was 
followed.  Experiments  made  to  ascertain  the  minimum 
quantity  of  zinc  necessary  to  prevent  oxidation  of  the 
thallium,  showed  that  with  as  small  a  quantity  as 
0-0007  grm.  of  zinc  present,  the  wash  water  was  free  from 


thallium  when  the  amalgam  contained  0-1142  grm.  of 
the  latter  metal.  Good  results  were  also  "obtained  with  a 
cadmium-thalhum  amalgam. — VV.  P.  S. 


Determining  cementitious  material  in  tnortar  and  concrete. 
Framm.     See  IX. 

Arbitration  analyses  of  iron  ores.     See  X. 

Determining  vanadium  and  uranium  \in  ores^.     Campbell 
and  Griffin.     See  X. 

Determining    molybdenum    in    molybdenite.        Collctt   and 
Eckardt.     See  X. 

Employment  of  ammonium  nitrate  in  the  analysis  of  metals. 
Loviton.     See  X. 

Graded  potentials  for  ore  analysis.     Calhane  and  \Voodl)urv. 
See  XIB. 

Analysis  of  lithopone.     Remington  and  Smith.   iSce  XIIL4. 

Determining    phosphoric    arid     in     mineral     phosphates. 
Jorgensen.     See  XV. 

Analysis    of    lead    arsenate   for    water-soluble    impurities. 
Griffin.     See  XVIII C. 


ORGANIC— Q  VA  LIT  ATI  VE. 

Detecting    som.e    animal  fats    in    admixture    with    others. 
Laband.     See  XII. 

Colour  reactions  of  sugars.     Reactions  of  Pettenkoffer  and 
Seliwanoff.     Ville  and  Derrien.     See  XVI. 


ORGANIC— QV  ANT  IT  A  TI  YE. 

Pliosphoric    acid ;     Determination    of in    organic 

substances.     H.  Schaumann.     Z.  anal.  Chem.,  1909,  48, 
612—617. 

A  WEIGHED  quantity  of  the  substance,  such  as  excre.ta, 
animal  organs,  or  foods,  containing  not  more  than  0-1  grm. 
of  phosphoric  acid,  is  placed  in  a  flask  of  from  250  to 
500  c.c.  capacity,  and  heated  with  from  10  to  25  c.c.  of  a 
mixture  of  equal  parts  of  concentrated  sidphuric  and 
nitric  acids.  Should  the  solution  remain  dark  in  colour 
after  continued  heating,  a  little  more  nitric  acid  is  added 
and  the  mi.xture  is  again  heated  until  a  colourless  or  faintly 
yellow  solution  is  obtained,  and  most  of  the  nitric  acid  is 
expelled.  After  cooling,  about  30  c.c.  of  water  are  added, 
the  solution  is  boiled,  filtered  if  necessary,  and  transferred 
to  a  flask  of  about  .500  c.c.  capacity  into  which  50  c.c.  of 
50  per  cent,  ammonium  nitrate  solution  have  been 
pireviously  introduced.  Forty  c.c.  of  10  per  cent,  ammo- 
nium molybdate  solution  are  then  added,  and  the  mixture 
is  kept  at  a  temperature  of  from  50'  to  60°  C.  for  18  hours. 
The  precipitate  is  now  collected  on  an  asbestos  filter, 
washed  with  water  until  free  from  acidity,  and  then 
dissolved  in  a  kno^vn  volume  (say  10  c.c.)  of  N/2  sodium 
hydroxide,  the  solution  being  collected  in  the  precij)itation 
flask-  The  filter  is  washed  with  about  100  c.c.  of  water, 
the  washings  being  also  collected  in  the  flask,  and  the 
contents  of  the  latter  are  next  boiled  until  all  ammonia 
has  been  removed.  After  the  addition  of  a  few  drops  of 
phenolphthalein  solution,  the  solution  is  titrated  with 
N/2  hydrochloric  acid  until  the  coloration  'disappears, 
iV/2  sodium  hydroxide  is  then  run  in  until  the  red  colora- 
tion reappears,  the  solution  is  boiled  for  2  minutes, 
and  finally  titrated  with  AV2  hydrochloric  acid.  The 
difference  between  the  total  quantities  of  iV/2  sodium 
hydroxide  and  N/2  hydrochloric  acid  used  corresponds 
with  the  amount  of  phosphoric  acid  present.  Each  c.c. 
of  N/2  sodium  hydroxide  is  equivalent  to  0-001208  grm. 
of  phosphoric  acid  (P2O5)  or  0-0005530  grm.  of  phosphorus. 
'  — W.  P.  S. 
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Determining  water  in  tar.     Beck.     See  III. 

Determining  wool  and  cotton  in  mixtures.     Ruszowski  and 
Schmidt.     Sec  V. 

Different   forms   of   phosphoric   acid  in  organic  manures. 
Tsiida.     See  XV. 

t>l>licalli/     active     non-sugar     in      the     bcelroul.        ninu. 
See  XVI. 

Basic  lead  nitrate  as  clnrilying  agent  in  sugar  analyses. 
Herles.     Sec  XVI. 

IJnifieation  of  methods  of  elarific/ition   in  sugar  analysis. 
Sachs.     Sec  XVJ. 

Determining   moisture   in  hops.     HofTmann.     See   XVII. 

Determining  nitrogen  in  gelatinised  jxtudrr.     PopiionVierg 
and  Stcphan.     See  XXII. 


XXIV.— SCIENTIFIC     &    TECHNICAL    NOTES. 


Silhwrm ;     Presence   of   an    enzyme    in   the ,  which 

produces  ammonia  from  amino-componnds.  T.  Takeuchi 
and  R.  Inouve.  J.  Coll.  Agric,  Imp.  Univ.,  Tokyo, 
190'J,   1,   15— 20. 

The  juice  exiircs.scd  from  cru.'ihed  silkworms,  e.?))pcially 
from  the  moths,  contains  an  enzyme  which  is  cai)al)lc  of 
splitting  certain  amino-eompouiids  with  the  production  of 
ammonia.  The  authors  have  isolated  an  active  prepar- 
ation by  precipitation  with  alcoliol  and  have  examined  its 
action  on  various  amino-conipiiunds  at  a  temperature  of 
28^  ('.  The  enzyme  only  acts  when  the  medium  is  made 
faintly  alkaline  ;  it  exerts  a  very  pronounced  action  on 
asparaginc  and  acts  more  feebly  on  urea,  biuret,  leucine, 
and  glycocoll ;  certain  other  amino-compounds,  e.g., 
tyrosine,  guanidine,  etc.,  are  not  attackwl.  Asparagino 
apparently  yields  succinic  acid  as  a  cleavage  product 
together  with  ammonia. — J.  F.  B. 

Fat  in  the  lilack  walnut  (Jvglans  nigra) ;    Development  of 

.     F.  M.  M'Clenahan.     J.  Amer.  Chcm.  Soc,  1909, 

31,  1093—1097. 

The  rcsvilts  of  observations  an  the  development  of  the 
black  walnut  are  given.  Staich,  sugar,  aiul  tannin  were 
found  to  be  alisent  from  the  kernel  at  all  jicriods  of  its 
development,  but  tarmin  was  markedly  present  in  the 
hull  and  tissue  of  the  kernel  ca])sulc.  When  the  kernel 
was  entirely  liquid,  there  was  a  pronounced  pressure  in  the 
capsule.  The  first  fornuition  of  the  jelly-like  kenid  was 
on  the  interior  s\irface  of  the  capsule;  this  gradually 
changed  to  a  white  solid,  whilst  the  jelly-like  formation 
retreated  towards  the  centre  of  the  chamber,  replacing  in 
turn  the  liquid  and  fmally  itself  being  replacetl  by  the 
solid  kernel.  The  fat  increase<l  out  of  all  jiroportion  to  the 
increase  or  decrease  of  the  other  constituents.  From 
these  observations  it  is  evident  that  the  fat  in  the  walnut 
is  not  formed  from  starch,  sugar,  or  tannin  within  the 
capsule  of  the  kernel,  nor  is  it  formed  from  the  decompo- 
sition products  of  the  crude  fibre,  proteins,  and  pentosans. 
The  author  suggests  that  it  is  possible  that  the 
tannin  in  the  tissue  of  the  kernel  nuiy  afford  material 
from  the  decomposition  jirodncls  of  which  the  fat  is  liuilt 
up.  These  ,ilccom])osition  products  enter  the  capsule  l)y 
osmosis,  as  there  is  no  fluid  circulation  between  the 
capsule  and  other  parts  of  the  nut. — W.  P.  S. 

Sugars  ;    Decomposition  of  the  .      |'.   Provisional  com- 

municiitiun.  Reversion  of  the  synthesis  of  sugar.  W. 
IaiIi.  Biochem.  Zcits.,  1909.  20,  516—522.  (Sec  this 
J.,  1909,  G17.) 

Previous  experimenfa  have  supported  von  Bacver'a 
theory  of  the  role  of  formaldehyde  in  the  synthesis  of 


sugar,  and  have  led  the  author  to  the  conclusion  that  th 
same  compound,  or  rather  a  tautomeric,  active  forn»  of  i 
plays  a  special  part  in  the  decomposition  of  sugar  th 
occurs    in    physiological   combustion    and    lermentatia 
Granting  that  formaldehyde  can  occur  in  an  intermedia 
labile  form,  it  must  be  admitted  that  the  latter  can  underr 
(I),  sjiithesis  to  carbohydrates  or  other  substances  ;    anfl 
(2),  rearrangement   to  stable  forninldehydc.      In  rcfcrenu 
to  the  synthesis  of  a  hexo.se  from  formaldehyde  in  preseno 
of  hydroxyl  ions,  a  reaction  which  the  author  regards  asl 
reversible,  the  phase  of  this  reaction  represented  by  thej 
equation,  t'iH.oOs  -t-  CH2O  =  CcHioOf,,  is  discusse<l.   If  thJBl 
is  the  course  of  the  action,  its  reversible  nature  shows  th^  J 
in  the  decomjiosition  of  sugar  the  opposed  course  is 
importance.     The  author  has  found  that  dextrose  may  1 
converted  into  ]HMit<>se  and  formaldebvde  by  inversion  I 
the    svnithesis    of     sugar    from    formaldchyile    with    lo 
hydroxide  at  70°  C.  according  to  the  nu-thod  of  Ixibry  ( 
Bniyn  and  van  Kckenstcin.     lluis,  if  a  4  per  cent,  solutk 
of  dextrose  is  allowed  to  stand,  at   70'  C,  with  0-8 
cent,    of    freshly    iirccijiitated    and     well     washed     leidljj 
hydroxide,  ])cn toscnnd  formaldehyde,  besides  polyhydroxy. 
acids  and  formic  acid  (and  probably  ))olyliydrir'  alcoholsV 
are  formed.     ."Vgain.  by  the  action  of  sodium  hydroxirl' 
on  dextrose,  both  at  ordinary  and  slightly  higher  teu\perii 
tures,    pentose    and    formaldehyde    are    obtained  ;     tin 
accompanying  reactions  are  more  complicate<l  than  in  the 
previous  case  ;   an  alkalinity  corresponding  to  that  of  tli' 
blood,  is  suflicient,  at    incubator    tcm]>eratnres.  to  cfTei ' 
the  decom))Osition  into  pentose  and   formaldehyde,  and 
in  the  light  of  this  result,  the  author  discus.scs  the  physi" 
logical  comljustion  of  sugar.     In  conclusion,  he  consider 
that  the  sugar  suffers  a  kiiul  of  dissociation  which,  on  tli' 
one  hand,  leads  to  decomposition  by  oxidation  processes, 
and,  on  the  other,  gives  o]ij)ortuuity  to  new  s\iithese^  of 
the    cleavage-products    in    various    dirccliim.s.      'Iliis   dis- 
sociation  and  the  sul)se)|ucnt   synthesis,  cause  the  inter 
conversion  of  the  sugar.s,  the  occurrence  of  the  differeir 
sugars  in  nature,  and  the  formation  of  a  series  of  reaction 
products     of     anaerobic     respiration     or     intramolcculm 
oxidation  to  which  a  part  of  the  phenomena  of  fcruicri 
taiion   belongs. — L.  E. 

Oxydcises  ;    JSmjiloymcnt  of  hydrogen  peroxide   in  cxjieri- 

ments  on .     T.  Kikkoji  and  C.  Neuberg.     Bioclicni. 

Zeits.,  1909,  20,  523—525. 

In  experiments  on  the  action  of  "  tyrosinases,"  addition 
of  hydrogen  peroxide  or  of  hydrogen  peroxide  and  ferrouB 
sulphate,  is  often  made.  In  ]irc.scnce  of  iron  salts,  however, 
hydrogen  peroxide  acts  on  a  large  number  of  the  aromatic 
compounds  u.sed  in  experiments  on  oxydases,  yielding  d.irk 
colorations,  or  brown  or  black  precijiitates,  which  arc  not 
identical  with  the  "  nielanins."  In  most  cxiwrimcuts  on 
tyrosina.scs  at  the  present  time,  however,  the  dark  eoloure»l 

Eroducts  are  not  examined  chemically.  Hance,  the  |>o8«i- 
ility  of  their  fornmtion  by  other  than  true  enzyme  actions, 
or  by  chemical  and  fermentative  actions  superposed,  nmsl 
be  considered.  .Since,  also,  many  enzyme  solutions  con- 
tain iron,  caution  must  be  observed  hi  the  use  of  hydmgcn 
peroxide  in  oxydase  actions.  The  views  concerning  these 
actions  require  modification  in  the  light  of  the  experiment* 
of  Euler  and  Bolin  (Z.  ])hysiol.  tliem.,  1908.  67.  80).  The 
authors  describe  the  colorations  or  ])rccipitatcs  olitained 
from  various  compounds  by  the  action  of  hyilrogen 
peroxide  and  iron  (ferrous  or  ferric)  salts,  and  give  a 
method  whereby  the  product  from  ]ihenol  may  be  obtained 
in  quantity. — I*  E. 


Trade  Report. 


The  Tarilf  Commission  on  Chimicals.     Chcm.  ami  Drugg.. 
Sept.  18,  1909. 

The  latest  memorandum  by  the  Toriff  Commission 
analyses  the  course  of  the  export  trades  in  leading  uianu- 
facturos  of  the  United  Kingdom,  Cermany  ami  the  United 
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States  in  order  to  illustrate  (a)  the  comparative  growth 
of  the  export  trade  in  the  principal  manufactures  under 
the  tariff  systems  of  the  three  countries  ;  (i)  the  magni- 
tude and  growth  of  the  trade  of  these  countries  with  groups 
of  protected  countries  ;  (c)  the  growth  of  German  trade  in 
manufactures  with  the  central  European  group  of  countries 
with  which  Germany  has  special  commercial  treaties  ;  and 
[d)  the  extent  and  growth  of  the  trade  of  each  country 
with  the  British  Empire  since  the  adoption  of  Colonial 
preferences.  The  memorandum  is  published  by  P.  8. 
King  and  Son,  2  and  4,  Great  Smith  Street,  Westminster, 
S.W.,  at  3d.  As  regards  chemicals  the  Commission  says 
the  export  from  Germany  has  made  far  greater  advance 
than  that  of  the  United  Kingdom  or  the  United  States. 
The  increases  in  the  last  twelve  years  have  been  :  Germany, 
£11,250,000 ;  United  Kingdom,  £5,500,000 ;  and  the 
United  States,  £2,250,000.  German  exports,  which  were 
£2,000,000  larger  than  those  of  the  United  Kingdom  in 
1895,  are  now  £7,750,000  larger.  The  United  Kingdom 
trade  with  protected  markets  has  remained  practically 
stationary,  while  the  German  trade  has  nearly  doubled. 
The  facts  as  stated  are  set  forth  in  a  series  of  tables. 


Books  Received. 


MrNES  AND  Qu.iKRIES.       GENERAL  REPORT  AND  STATISTICS 

FOR  1908.     Part  II.     Labour.     [Cd.  4877.]     Wyman 
and  Sons,  Fetter  Lane,  E.G.     Price  lOd. 

This  volume  contains  an  account  of  the  number  of 
persons  employed  in  mines  and  quarries  in  1908,  and  also 
of  accidents  and  prosecutions.  Also  a  list  of  "  permitted  " 
explosives,  a  table  showing  the  amount  of  explosives  used 
in  mines  and  quarries  in  1908,  and  various  other  miscel- 
laneous details.     (See  also  under  Class  XXII.) 

Minutes  of  Evidence  taken  by  the  Royal  Com- 
mission ON  Whisky  and  other  Potable  Spirits. 
WITH  Appendices.  Vol.  II.  [Cd.  4797.]  Wyman 
and  Sons,  Fetter  Lane,  E.C.     Price  2s.  6d. 

This  volume  contains  a  list  of  the  witnesses  examined. 
203  foolscap  pages  of  minutes  of  evidence,  and  13  appen- 
dices, containing  analyses  of  whiskies,  brandies,  and  rums, 
and  other  matters. 

Index  and  Digest  of  Evidence  taken  before  the 
Royal  Commission  on  Whisky  and  other  Potable 
Spirits.  [Cd.  4876.]  Wyman  and  Sons,  Fetter  Lane, 
E.C.     Price  7d. 

Imports  and  Exports  at  Prices  of  1900.  Tables 
showing  for  each  of  the  Years  1900. — 1908  the 
EsTiM.^TED  Value  of  the  Imports  and  Exports  of 
the  United  Kingdo-m  at  the  Prices  prevailing  in 
1900,  with  an  Introductory  Memorandum.  [Cd. 
4867.]     Price  2id. 

This  return,  which  has  been  prepared  in  the  Commercial, 
Labour  and  Statistical  Department  of  the  Board  of  Trade. 
is  issued  in  continuation  and  extension  of  that  issued  last 
year  [Cd.  4115,  1908],  in  which  a  detailed  comparison  was 
made,  in  respect  of  each  year  since  1900,  between  the 
values  of  the  various  groups  of  imports  and  exports  as 
actually  declared  and  the  estimated  values  of  such  groups 
based  on  the  average  values  obtaining  in  1900.  The  object 
of  this  series  of  retmns  is  to  eliminate  as  far  as  possible 
the  effect  of  the  fluctuation  of  prices,  and  so  secure  a  basis 
for  a  closer  comparison  between  the  volume  of  imports 
uid  exports  in  each  year. 

l'"iKTV-TniRD  Report  of  the  Commissioners  of  His 
.Majesty's  Customs  (for  the  year  ended  31st 
.March,   1909).     [Cd.  4862.]     Price  4d. 

.A(  cording  to  this  report,  the  gross  Imperial  Customs 
revenue    collected    in    the    year    1908-9    amounted     to 


£30,822,211,  or,  after  deduction  of  drawbacks  and  repay- 
ments, to  £29,158,057,  which  is  £41,943,  or  0-14  percent.. 
less  than  the  Budget  estimate  for  the  year,  and  £3,423,937, 
or  10-5  per  cent.,  less  than  the  net  yield  for  1907-8. 

The  largest  items  in  the  total  Customs  receipts  during 
the  last  two  financial  years  were  as  follows  : — 

Gross  produce  of  Customs  Duties  (excluding  duties  collected 
in  the  Isle  of  Man). 


Year  ended  31st  March. 


1908. 


Spirits — 

Rum 

Brandy  

Geneva  lind  other  sort3  . . , 
Sugar,  retined  and  unrefined 

Tea 

Tobacco  and  snuff    

Wine 


£ 
2,408,031 
1,187,030 
54.i,150 
6,460,497 
5,820,906 
15,264.420 
1,180,069 


1909. 


£ 
,329,212 
,157.623 
475,866 
,065.646 
,058.067 
.384,733 
,122,876 


Quantitative  Chemical  Analysis  adapted  for  Use 
IN  Laboratories  of  Colleges  and  Schools.  By  F. 
Clowes,  D..Sc.,  Lond.,  and  .J.  B.  Coleman,  A.R.C.Sc. 
Dublin.  Eighth  edition.  .1.  and  A.  Churchill,  7,  Great 
Marlborough  Street,  London.  1909.  Price  lOs.  6d. 
net. 

8vo  volume  containing  543  pages  of  subject  matter,  an 
index  to  separations,  and  a  general  index.  The  work  is 
subdivided  as  follows  : — Part  I.  General  processes,  (i.) 
The  chemical  balance,  weights,  and  weighing,  (ii.)  Deter- 
mination of  specific  gravity,  melting  point,  and  boiling 
point,  (iii.)  Mechanical  preparation  of  sohds.  Drying, 
solution,  evaporation,  filtration,  etc.  Part  II.  (iv. ) 
Simple  gravimetric  estimations.  Part  111.  Volumetric 
analysis,  (v.)  Measurement  of  liquids.  Calibration  and 
use  of  graduated  vessels.  Indicators.  Standard  solutions, 
(vi.)  Alkalimetry  and  acidimetry.  (vii.)  Oxidation  and 
reduction  processes,  (viii.)  Unclassified  estimations. 
Part  IV.  General  quantitative  analysis,  (ix.)  Technical 
analysis,  including  analj-sis  of  alloys,  minerals,  soda-ash, 
salt-cake,  gla.ss,  iron  and  steel. coal  and  coke,  and  fertilisers; 
also  dry  assay  for  lead,  silver,  gold,  and  tin.  (x.)  Water 
analysis,  (xi.)  Food  analysis.  Valuation  of  tanning 
materials.  Soap  analysis,  (xii.)  Examination  of  oils, 
fats,  and  waxe.s.  Part  V.  (xiii.)  and  (xiv.)  Organic 
analysis  and  molecular  weights.  Part  VI.  Volumetric 
estimation  of  gases.  Part  VII.  Tables  for  reference, 
including  results  of  typical  analy.scs,  specific  gravities  of 
solutions  of  alcohol  and  acids  ami  alkalis,  constants  of  oils, 
fats,  and  waxes,  English  and  metric  weights  and  measures, 
logarithms,  etc.  Part  VIII.  Preimration  of  ga.ses.  Use 
of  compressed  gases.     Distillation  of  water,  ete. 

American  Medicinal  Barks.  Alice  Henkel.  U.S.  Dept. 
of  Agric,  Bureau  of  Plant  Industry,  Bulletin  No.  139, 
Washington,  .lune  5,  1909. 

This  bulletin  of  51  pages  forms  the  second  instalment  on 
the  subject  of  American  medicinal  plants,  the  first  one 
having  dealt  with  root  drugs.  Thirty-five  drugs,  derived 
from  barks,  are  described  and  illustrated,  and  briefer 
information  concerning  closely  related  species  is  included. 
The  barks  described  are  white  pine  (Pinu^  strobus), 
tamarack  (Larix  laricina).  aspen  (Popiilus  trcmuloides), 
white  willow  (Salir  nlba).  bayberry  (Mi/ricticrrifcra),  butter- 
nut {Jurilnns  cineria),  ironwood  (Ostrya  virginiana),  sweet 
birch  (Betula  lenta),  tag-alder  (Alnus  rugosa).  white  oak 
(Quercus  allm),  sUppery  elm  (Ulmus  pubescens't,  magnolia 
[Magtwlia  acumintila,  M.  tripetala,  and  M.  glauca),  tulip- 
poplar  (Liriodendrou\  tiilipifern),  sassafras  {Sassafras 
sassafras),  spiccbush  (Benzoin  he7izoin),  witch-hazel 
(HamameVs  virginiana),  blackberry  (Riibus  ritlosus,  H. 
nigrobaccus.  and  R.  cuneifolius).  American  mountain  ash 
(Sorbus  americana),  wild  cherry  (Priniws  serolina), 
prickly  ash  (Xanthoxylum  nmericanum  and  X.  clam- 
herculis),    wafei-ash    (Ptelea  trifoliata),   black   alder   (Ilex 
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verticillaUi),  wahoo  {Kiioiii/miis  alropurpiim).  false 
bittersweet  {CelaMrW!  sciinddis).  hoi-se-chcstiiut  (.i'-rii/iis 
hippornManum),  cascara  sagrada  [Rliamnuji  purshiana), 
cotton  (Gossypium  hirsuium),  dogwood  (Comus  florida), 
moose-wood  {Din-a  pnluslris),  white  ash  {fraxinus 
amerieana).  fringe  tree  {Chionnnthtis  virylnica).  bittersweet 
{Soliinum  dulcamara),  buttrin-bush  [Cephalnnthu.s  ocei- 
rffii/rt/it).  cramp-bark  tree  {Vibunuim  opiiliis).  and  black 
haw  (Viburninn  pruni/olium). 


New  Books. 


Abderhalden.  Prof.  Dr.  E.  :  Handbiich  der  bio- 
chemischen  Arbeitsmethoden.  U.  Bd.  Spczieller  Till.  I. 
Hiilfte.  (496  S.  m.  42  .■Vbbildgn.)  Lex.  8°.  Wien,  Urban 
&  Schwarzenberg.      1900.     M.  18. 

Beckurts,  Prof.  Dr.  H.,  unter  Mitwirkg.  v.  Assistenten 
Drs.  H.  Frerichs  \i.  Priv.-Doz.  H.  Emde  :  .lahresbericht 
iiber  die  Fortschrittc  in  der  Untersuchung  der  Nahrungs- 
u.  Genussmittel.  18.  Jahrg.  1908.  (205  S.)  gr.  8°. 
Gottingen,  Vandenhoeck  &  Rviprecht.     1909.     M.  6. 

Beckurl-i.  Prof.  Dr.  Heinr..  unter  Slitwirkg.  v.  Assistenten 
Drs.  H.  Frerichs  u.  Priv.-Doc.  //.  Emde  :  Jahresbericht 
der  Pharniazie.  hrsg.  vom  deutschen  Apothekerverein. 
43.  Jahrg.,  1908.  (l)cr  ganzen  Reihe,  68.  Jahrg.)  (IV., 
575  S.)  gr.  8°.  Gottingen,  Vandenhoeck  &  Ruprecht. 
1909.     M.  18;    geb.  in  Leinw.  M.  19. 

Bunaen-Geeelhchajt  f.  angewandte  physikalischo  Cheniie, 
Abhandlungen  der  deutschen. — Hrsg.  im  Auftrage  der 
(Jesellschaft  v.  Prof.  Dr.R.  .^begg.  gr.  8"\  Halle,  W.  Knapp. 

Nr.  1.  Landnlt,  H.  :  Ueber  die  Erhaltung  der  Masse  bei 
chemi.schen  L'msetzungen.  Zusammenfassung  der  w.  d.  T.  : 
"  I'ntersuchungen  iib.  die  fragl.  Andcrgn.  dcs  Gesanit- 
gewichtes  chemisch  sich  unisetz.  Kiirper "  in  den 
Sitzungsberichtcn  der  k.  prcuss.  Akademie  der  Wisscn- 
schaften.  1.S93.  .SOI  ;  190(1,  26G;  1908.  354;  sowie  in  der 
Zeitschrift  f.  physikal.  Chemie.  Bd.  12.  S.  1—55,  599 — 
64,  581  erschionenen  drei  Abhandlgn.  (V'lII..  47  S.) 
1909.  M.  1.80;  f.  Mitgliedcr  der  deutschen  Bunscn- 
GeselLschaft  M.  1. 

Nr.  2.  Foerster,  F.  :  BeitrSgc  zur  Kenntnis  des  elektro- 
chemischen  Vcrhaltcns  dcs  Eisens.  (83  S.)  1909.  M.  3.20  ; 
f.  Mitgliedcr  der  deutschen  Bunsen-Gcsellschaft  M.  1.60. 

Clement.  J.  K.  :  On  the  rate  of  fonnation  of  carbon 
monoxide  in  gas  producers.  I'rbana.  111.,  University  of 
Illinois,  1909.  47  p.  lllustr.  tabs.,  0.  (University  of 
Illinois  Bulletin ;  Engineering  Experiment  Station). 
Pap.    (Addr.  University  for  price.) 

Davis,  A.  C.  :  Portland  cement.  2nd  ed.,  revised  and 
enlarged,  8vo,  pp.  xix — 410.     Woodford,  Fawcett.     1909. 

159. 

Eibner,  Dr.  A. :  Malmaterialienkundc  als  fJrundlage 
der  Maltechnik.  Fiir  Kunststudierende  .Kiinstler,  JIalcr, 
I.ackierer,  Fabrikanten  u.  Handler.  XXIV.  n.  480  S. 
gr.  8°.  J.  Springer,  Berlin.  1909.  M.  12  :  in  Leinw.  gcb. 
M.  13.60. 

EuUr,  Prof.  H.  :  Grundlagen  u.  Ergebnisse  der  Pflanzcn- 
chemie.  Nach  der  schwed.  ."Vusg.  bearb.  2.  Tl.  Die 
allgeracincn  Gesetzedes  Pfianzenlebens.  3.  Tl.  Diechcm. 
Vorgange  im  Ptlanzcnkorper.  (VIII.,  298  S.  m.  8. 
Abbildgn.)  gr.  8°.  Braunschweig,  F.  Viewcg  &  Sohn.  1909. 
M.  7  ;    geb.  M.  8. 

Fenton,  H.  J.  H.  :  Outlines  of  Chemistry  with  Practical 
Work.  First  part.  8vo,  pp.  384.  Camb.  V.  1909. 
Net.  9s. 

Gadamer,  Prof.  Dr.  J.  :  Ix'hrbuch  der  cheniischen 
Toxikologie  u.  Anlcitung  zur  Ausmittelung  der  (■ifte,  f. 
Chemiker,  .\potheker  u.  Mediziner  bearb.  unter  Mitwirkg. 
V.   Drs.     Prof.    W.    Hcrz    u.    G.   Otto   Gaebel.     (Mit    31 


Abbildgn.  im  Text,  1  Taf.  der  Blutsix-ktra  u.  10  Tab.) 
(XII.,  725  S.)  Lex.  8''.  Gottingen,  Vandenhoeck 
&  Ruprecht.      1909.     Jl.  18.60;   geb.  in  Leinw.  M.  20. 

Gmelin  u.  Kraut's  Handbuch  der  anorganischen 
Chemie.  Hrsg.  v.  Prof.  C.  Friedheim.  7't«  giinzlich 
umgearb.  Autl.  II.  Bd.  2.  Abtlg.  gr.  8°.  Heidelberg,  C 
Winter.  Verl.  11.  Bd.  2.  .'Vbtlg.  Baryum,  Strontium,  Cal. 
cium,  Magnesium,  Beryllium,  .Mumiuium,  bearb.  v.  Priv.- 
Doz.  Dr.  Fritz  E|)hraim. — Die  kristallograiihischen 
Angaben  v.  Assist-  Dr.  H.  Steinmelz.  (XXXVl.,  726 
S.)     1909.     M.  28;   geb.  in  Halbfrz.  M.  31. 

Goschen.  Snmmlung  :  (Unser  heut.  Wissen  in  kurzen, 
klareii,  allgenieinverstSndl.  Einzeldarstellgn.)  fl.  8". 
Leipzig,  c;.  T.  Goschen.  (!cb.  in  I/?inw..  jedes  Bdchn. 
M.  0.80.  454.  Abegg.  Prof.  R..  u.  (t.  Sackur,  Dr.  t 
Physikalischchemische  Rechcnaufgaben.  (1(14  S.)  1900. 
446.  Rochussen,  Dr.  F. :  Actherische  Oele  u.  Riechstoffe^ 
Mit  9  .Abbildgn.    (190  S.)    1909. 

Lieck/cld.  (!.:  Die  Sauggasanlagen,  ihre  Entwickhing, 
Bauart,  Wartung,  und  I'riifung.  1\'.,  127  S.,  s°,  m.  47 
.ibbild.  R.  Oldenbourg,  Miinchen  u.  Berlin.  1909.  In 
Leinw.  geb.  M.  4. 

Mark.'!,  Lionel  S.,  and  Dafin,  Harvey  N.  ;  Tables  and 
Diagrams  of  the  Thermal  Properties  of  Saturated  and 
Superheated  Steam.  8vo.  Longmans,  London.  1909. 
78.  6d. 

Parlheil.  Prof.  Dr.  A.  :  Kurzgefasstes  Lehrbuch  der 
Chemie  f.  Mediziner  u.  Pharmazcuten.  Organischcr  Tl.  I. 
Abtlg.  :  Die  Chemie  der  F'ettkorpcr.  (VIL,  372  S.  m. 
Abbildgn.)  8°.  Bonn.  C.  Georgi.  1909.  M.  8;  geb. 
M.  9. 

Przibram.  Dr.  Karl :  Uber  die  Bewcglichkcit  der  lonen 
in  Dampfen  u.  ihre  Beziehung  zur  Kondcnsation.  (II. 
Mitteilg.)  [Aus  :  "  Sitzungsber.  d.  k.  Akad.  d.  Wiss."] 
(30  S.  m.  5  Fig.)  gr.  8°.  Wien,  A.  Holder.  1909. 
M.  1.10. 

Bamsiiji,  Sir  W. :  Vergangenes  und  Kiinftiges  aus 
der  Chemie.  (Biographical  and  CTieniical  Essays.) 
Deut.sche,  um  cine  autobiograph.  .Skizze  vemiehr. 
Ausgabe  iibersetzt  u.  bearb.  von  W.  Ostwald.  3(K)  S.,  8°, 
ni.  Portrait  von  .'^irW.  Hamsav.  .Akad.  Verlagsges.  m.b.H., 
Leipzig,  1909.     M.  8.50;  gcb."  M.  9.50. 

Roth,  W.  A.  :  Exercises  in  Physical  Chemistry ;  autho- 
rised tr.  by  A.  T.  Cameron.  New  York,  D.Van  Xostrand 
Co.,  1909.     208  p.     U.  8°.  el,  S2  net. 

Safir,  B.  :  Beschaffenheit,  zweckmassipe  Mischungs. 
verhaltnisse  u.  Ausbeute  hydraulischer  Baustoffe.  Mit 
9  Diagrammen.  (40  S.)  8°,  BerUn.  W.  Ernst  &  Sohn. 
1909.     M.   1.80. 

Schlickum.  -■Vusbildung  des  jungen  Pharmazcuten  u. 
seine  Vorbereitung  zur  Gchilfenpriifung.  II.  vollstandig 
umgearb.  u.  bedcutend  verm.  Aull.  des  "  .\potheker- 
Ichrlings."  Hrsg.  v.  W.  .\mold,  C.  Jehn.  Drs.  A.  Roderfeld, 
L.  R.  Schlickum,  unter  Red.  v.  Priv.-Doz.  Dr.  W.  Bottger. 
(X.,  832  S.  m.  546  Abbildgn.  u.  2  farb.  Taf.)  Lex.  8°. 
Leipzig,  J.  A.  Barth.  1909.  M.  18.50;  geb.  in  Leinw. 
M.  20. 

Schucharl.  A.:  Die  Selbstkostenberechnung  fiir  Hiitten 
wcrke,  insbesondcre  fiir  Eisen-und  ."^tahrwerke.  Fiir 
Ingenieure,  Kaulleute,  Rechnungsbeamte,  Handelslehrer, 
etc.  76  S..  S°,  m.  13  Musterbl.  \'erlag  Stahleiaen, 
Dusseldorf.     1909.     M.  3. 

Vhle'nhulh.  Prof.  Dr.,  u.  Dr.  Xylandir:  Untersuchungen 
iib.  "  Antiformin,"  cine  baktericnaufloscndes  Desin. 
fektionsmittel.  [.\us  :  "  Arlx^iten  a.  d.  kaiserl.  Gesund- 
heitsamte."]  (61  S.  m.  1  Taf.)  Lex.  8".  BcrHn,  J. 
Springer.     1909.     M.  4. 

Vecchelli,  G.  :  Le  costruzioni  in  calcestruizo  ed  in 
cemonto  armato.  4a  ediz.  Milano,  1909.  16°  fig.,  p.  xix, 
383.     Manuali   Hoepli.     Lire  4. 

IIVirr<.  .Marian  :  The  Fuels  of  the  Household  :  Their 
Origin.  Composition,  and  Uses,  Boston,  Whitconib  A 
Barrows,     1909.     c.  95  p.     D.  cl.,  75  c.  net. 
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■Dissertations. 

(Prices  vary,  ranging  from  two  to  three  shillings.) 

Formhals.    R.  :     Ueber    die    Calciumsilicide    u.    deren 

\nfnahmefahigkeit    fiir    Stickstoff.     Darmstadt.        1909. 

t.-j  S.)     8°. 

Heiisen,    C.  :     Kritischc    Untersuchung    der    Vanadin- 

hfstimmungsmethoden.      Aachen.     1909.     (60  S.)    gr.  8°. 

Lumpp,  H.  :  Ueber  Oxyphenanthrene  u.  deren  Abkomm- 
liiige.     Stuttgart.     1909.     (66  S.)    8°. 

Prochnou:  A.  :  Beitrage  zur  Untersuchung  des  Kakaos 
und  seiner  Praparate.     Braiinschweig.    1989.    (70  S.)   8°. 

Vervuert,  G.  :  Die  quantitative  Bestimniung  des  Zinns 
lis    Zinndioxyd.     Miinchen    (Techn.    Hochsch.).        1909. 

nr,  S.)    8°. 

Wasjuchnoica,  M.  :  Das  Gleichgenicht  Cupri-Cupro- 
-  ildd.     Berlin.    1909.     (31  S.)     8°. 

*  Compiled  by  H.  Grevel  and  Co.,  33,  King  Street, 
<  Vivent  Garden,  London.  W.C,  from  whom  all  the 
works  and  dissertations  in  foregoing  list  can  be  obtained. 


Patent  List. 


WTiere  a  Complete  Specification  accompanies  an  Application,  an 
nJtt^risk  is  affixed.  The  dates  piven  are  (i)  in  the  case  of  jVpplica- 
-'v<n<  for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 

iiiplete  Specifications  Accepted,  tliose  of  the  Official  Jonmal^ 

which  acceptances  of  the  Complete  Specifications  are  advertised . 

Complete  Specifications  thns  advertised  as  accepted  are  open  h< 
in^I)ection  at  the  Patent  Office  immediately,  and  to  opposition 
■Aitiiin  two  montlis  of  the  said  dates. 


I.— PLANT,   APPARATUS,    AND    MACHINERY. 

Applications. 

20,871.  Southern.     See  under  VII. 

20,880.  Leask.  Apparatus  for  cooling  water  or  treating 
gases  with  liquids.     Sept.  13. 

21,080.  Hatsehek.  Apparatus  for  filtering  through 
Layers  of  finely-divided  material.     Sept.   15. 

21,293.  Held.     See  under  XVII. 

21,369.  Cambridge  Scientific  Instrument  Co..  and 
Whipple.     Radiation  pyrometers.     Sept.  18. 

21.418.  TattersaU.  Apparatus  for  eva])orating  and 
iijuling  liquids.*     Sept.  20. 

21,582.  Pritcliard.  and  United  Alkali  Co.,  Ltd.  Appa- 
ratus for  utilising  heat  from  liquors  discharged  from 
-tills,  etc.     Sept.  21. 

21,660.  Maschinenfabr.  F.  Weigel  Nachfolger,  and 
Spiclvogel.     Filter- press. *     Sept,    22. 

21,862.  Pedersen.     Centrifugal  separators.     Sept.  25. 
Complete  Specifications  Accepted. 


Metals  Extraction  Cor- 
for     absorbing     towers. 


19,668  (1908).  Hommell,  and 
poration.  Liquid  distributers 
Sept.  22. 

20,244  (1908).  Carr.  Apparatus  for  controlling  or 
deflecting  the  flow  of  flue  gases,  especially  for  use  with 
C0„  recorders.     Sept.  29. 

21,095  (1908).  Kirchberg.  Reverberatory  furnace. 
Sept.  29. 

21,474  (1908).  Wabb  and  Tarbutt.  FUtering  apparatus 
for  use  in  washing  slimes,  &c.     Sept.  22. 

23,001   (1008).  Challis.     Filtration.     Sept.   22. 


5250  (1909).   Vallery.     Saturating    device    for    liquids 
Sept.  29. 

12,056  (1909).  Fate.     Means     for     indicating     loss     of 
vacuum  in  vacuum  chambers.     Sept.  29. 

12,958  (1909).  Seaver.     Apparatus  for  separating  finely 
divided  materials.     Sept.  22. 


II.— FUEL,    GAS,    AND    LIGHT. 
Applications. 

20,906.  Sheppard.     Manufacture  of  fuel  bIoek.s.  Sept.  13. 

20,975.  Fritz.  Purifying  fuel  and  increasing  its  heating 
power.     Sept.  14. 

21,003.  Graf  and  Smyth.  Gas  for  lighting,  heating, 
and  power.     Sept.  14. 

21,010.  Otto  und  Co.  Recovery  of  by-products  from 
gases  derived  from  combustibles.  [Ger.  jipiil  Oct  7 
1008.]*     Sept.   14.  1    •  •     . 

21,074.   Belts.     Process  for  u,iUsing  coal.*     Sept.   22. 

21,942  and  21,947.  Werber.  .Maiuifaeturc  of  mantles 
for  incandescent  gas  lighting.  [.Austrian  Appls.,  March  20 
and  June  5,  1909.]*     Sept.  25. 

Complete  Specifications  Accepted. 

17,603  (1908).  Glasgow.  Manufacture  of  water-^as. 
Sept.  29.  " 

18,672  (1908).  Kaysser.  Protecting  iron  walla  of  gas- 
holders from  the  cyanogen  compounds  entering  the  water 
of  the  .seal.     Sept.  22. 

19,264  (1908).  Act.-Ges.  f.  KohlendestiUation.  Regener- 
ative coke  ovens.     Sept.  22. 

24.332  (1908).  Thom  and  Pryor.  Retort  furnafes  for 
making  gas,  etc.     Sept.  22. 

8940  (1909).  Hill  and  Westwood.  Apparatus  for 
making  a  combustible  heating  and  illurainatine  eas. 
Sept.  29.  *    ^ 


in.  — DESTRUCTIVE    DISTILLATION,    TAR 

PRODUCTS,     PETROLEUM,     AND 

MINERAL    WAXES. 

Applications. 

21,007.  Pichon  and  Truchclut.  Utilising  chlorides  of 
carbon  for  rendering  benzine,  turpentine,  chloroform, 
alcohol,  ether,  &c.,  non-intlammable.*     Sept.  14. 

21.153.  Fabri.  Deodorisation  and  treatment  of  mineral 
and  like  oils.     Sept.  16. 

21,789.  Fabri.  Deodorising  mineral  oil  from  shale  for 
burning  purposes.     Sept.  24. 

Complete  Specification  Accepted. 

13,252  (1908).  Heinemann.     See  under  XVL 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

20,905.  Newton  (Bayer  und  Co.).  Manufacture  of  a 
dyestuff  of  the  oxazine  series  and  its  leuco-dcrivative, 
Sept.  13. 

21.578.  Johnson  (Kalle  und  Co.).  Manufacture  of 
sulphur-containing  matters  for  vat  dyeing.     Sept.  21. 

21.579.  Johnson  (Kalle  und  Co.).  Manufacture  of 
reduction  products  of  acenaphthcncquinone  and  of  leuco- 
compounds  of  vat  dyestufli.     Sept.  21. 
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21.580.  Johnson  (Kalle  und  Co.).  Manufacture  of  now 
compounds  and  colouring  matters.     Sept.  21. 

21.581.  Johnson  (Kallc  uud  Co.).  Manufacture  of 
hroniinated  colouring  matters  of  the  thioindigo  group.* 
Sept.  21. 

CoMPLKTE  Specifications  Acckpteo. 

25,551  (1908).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  vat  dvestuffs  of  tlie  anthracene  series. 
Sept.  22. 

657  (1909).  Newton  (Bayer  niul  Co.).  Manufactui-e  of 
azo  dyestuffs.     Sept.  22. 

(>83l  (1909).  Newton  (Bayer  und  Co.).  Manufacture  of 
1.8-(lianiinonaphthalene-4-8uIphonic  acid.     Sept.  22. 


v.— PREPARIN(5,     BLEACHING.    DYEING, 

PRINTING,   AND  FI.S'ISHING    TEXTILES,   YARNS, 

AND    F115RES. 

Applications. 

21,024.  Kemp.  Dvoing     and     washing     machines. 

Sept.   14. 

21,203.  Turnlmll  and  Turnbull.  Dyeing  and  washing 
machines.     •Srpt.   10. 

21,535.  Lundcborg.  Pres.sed  fabric  and  its  mnniifac- 
turc.     Sept.  21. 

21.71  I.      Owens.     See  under  XIX. 

CnMI'LETE    SPKCIFIOATIONS   ACCEPTED. 

20.743  (1908).  Kur.  Dyeing  and  sizing,  or  dyeing 
and  starching  in  one  operation,  yarns  or  fabrics  of  vege- 
table (ibrcs.     Sept.  29. 

24.810  (19().S).  Newton  (Bayer  und  Co.).  Process  of 
dyeinf;  and  printing.     Sept.  29. 

20,4(10  (19118).  Newton  (Bayer  und  Co.).  Dyeing  with 
oxyantliraquinono  dyestuffs.     Sept.  29. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Applications. 

20,871.  Southern.  Calcining    limestone     and     otl.er 

inorganic  substances.     Sept.  13. 

20,893.  Imray  (Meister.  Lucius,  und  Briining).  Manu- 
facture of  concentrated  formic  acid  from  formates. 
Sept.   13. 

20,907.  Nydegger,  and  Wedekind  und  Co.  Manufacture 
of  pure  amn  onium   nitrate.     Sept.    13. 

21,032.  Cons.  f.  Elcktrochem.  Industrie.  Production 
of  hydrogen.     [Ger.  Ajjpl.,  Nov.  9.  1908.]*     Sept.  14. 

21,884.  (Jill.  Manufacture  of  feiric  oxide.  (Addition 
to  No.  5(il8  of  1909.1     i^ept.  2.'). 

CoMi'LETE  Specifications  Accepted. 

19,402  (1908).  Hurford.  Obtaining    nitrogen    from 

atmosjiheric  r.ir.     .Sept.   22. 

22.824  (1908).  Soe.  d'Electro-Chimie,  and  Hulin.  See 
under  XI. 

27,302  (1908).  Carulln.  Manufacture  of  ammonium 
salts  and  iron  oxide  from  ferrous  liriuors.     Sept.  22. 

15.997  (1909).  Serpek.  Manufacture  of  ammonia  from 
aluminium   nitride.     Srjit.    22. 


VIII.— GLAS.S.   POTTERY.  AND  KNAMl.LS. 

AlM'LlOATIONSi 

21,0R3,  Daries;     Set  umter  IX 


21.123.  Lewis.     See  under  IX. 

Completb  Specifications  Accepted. 

2294  and   2295  (1909).  Salaraon,   Grace,  and   Exjilora- 
tion  Co.     Preparation  of  china  clay.     Sept.  29. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND   CEMENTS. 

Applications. 

21,01)3.  DavieJi.     Kilns  for  liurning  bricks  and  piiltery. 
Sept.    15. 

21,123.  Lewis.     Kilns  for  making  bricks  or  otlier  day 
or  ceramic  goods.     Sept.  16. 

•  21,070.  Sinclair.         Cement.       [U.S.    Appl.,    Sept.  22, 
1908.]*     Sept.  22. 


X.— MET.AI>S  AND  METALLURGY. 

Applications. 

21.419.  Ilodgkinson.  Carburising  iron  or  miUI  slirl  in 
iron  alloys.     Sept.   20. 

21,497.  Batchelor  and  Batchelor.  Recovery  of  tin 
and  iron  from  tinplate  scrap.*     .Sept.  21. 

21.584.  Isherwood.  Treatment  of  refractory  zinc-lead 
ores.     Sept.  21. 

21,(il2.  Ruthenburg.  Metallurgical  ami  like  furnaces. 
Sept.  22. 

21,676.  Webb  and  Webb.  Treatment  of  iron  or  stc  1. 
Sejit.  22. 

21,718.  Dichl.       Process  for  winning  metals.     Sept.  23. 

21,708.  Zohrab  and  Evan.s.       Treatment  of  refractor\ 

ores,  iron  sands,  and  other  small  or  waste  ores.*     Sept.  23. 

21.923.  Vautin.  Wet  separation  of  copper  from  its 
ores  or  compounds.     Sept.  25. 

Co.MPLBTE  Specifications  Accepted. 

12.062  (1008).  Lockwood  and  Samuel.  Treatment  of 
ores.     Sept.  29. 

19.(!07  (1908).  Hommel,  and  Metab  Extraction  Cor- 
poration.    Eurnaces  for  volatile  metals.     Sept.  22. 

22.337  (1908).  Von  Schiitz.  Detinning  tin  plate  waste. 
Ac.,  by  means  of  chlorine.     Sept.  29. 

24,007  (1908).  Johnson  (Chem.  Fabr.  Grie^heim  Elek- 
tron).     Preparation  of  iron  or  steel  for  casting.     .Sept.  29. 

27,025  (1908).  Frolich.  Process  of  obtaining  eeinenl 
copper.     Sept.  29. 

2849  (1900).  Pvroirass  Soe.  Anon.  Oanulating  slag. 
Sept.  22. 

2938  (1909).  Sebillot  and  Mauelain-.  Apparatus  for 
recovering  metaUiferous  fumes  obtainol  in  roasting 
or  smelting   ores.     .Sept.  29. 


XL— ELECTRO-CHEMISTRY    ANT)    ELECTRO- 
METALLl'RGY. 

Complete  .Specifications  Accepted. 

22.824  (1908).  .Soe.  dElcctro-Chimie.  and  Hulin.  Appa- 
ratus for  the  electrolytic  production  of  sodium  and  the 
like.     Sept.  29. 

005  (I'.IOO).  Siemens  Bros,  and  Co.  (Siemens  und  Hnlske 
A.-G.).     Electrolysis  of  aqueous  saline  folutions.     Sept.  22. 

4563  (lil  9).  Akl.cbolaget      Eleklrometall.  Ele^-tri" 

fumact.     Sk'pt.  8U. 
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XII.— FATTY   OILS,    FATS,    WAXES,    AND  SOAPS. 
Applications. 

21,457.  Bauer.       Preparation  of  soft  soap.*     Sept.  20. 

21,742.  Kobe.      Manufacture  of  cleansing  preparations. 
[Ger.  Appl.,  Nov.  26,  1908.]  *     Sept.  23. 

Complete  Specifications  Accepted. 

19,511   (1908).   Lake  (Comp.  Luz  Stearica).     Treatment 
of  the  nut  of  the  bicuyba.     Sept.  22. 

26,857(1908).  Jaeckels.     Manufacture  of  soap.  Sept.  29. 

691  (1909).  Egeberg.     Apparatus     for     purifying     oil. 
Sept.  29. 


XIII.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER.  &c. 

(A.) — Pigments,  Paints. 

Application. 

21,163.   VVakclield     and     Rathbone.      Sanitary     paiiil. 
Sept.   16. 

Complete  Specification  Accepted. 

12,498    (1909).  Dalby    and    Benson.     Paint    and    like 
compositions.     Sept.  22. 

{€'.) — India-Rubbee. 

Complete  Specification  Accepted. 

20,303  (1908).  Gare.     Manufacture  of  sheet  rubber  and 
rubber  articles.     Sept.  29. 


XIV.— TANNING,     LEATHER,     GLUE,     SIZE.     &c. 

Applications. 

21,202.  Eberlc.  Process  of  bating  hides.  [(lor.  Ajipl., 
Nov.   16,  1908.]*     Sept.   16. 

21,836.  Dickson.  Leather  and  process  for  preparing 
same.     Sept.  24. 

Complete  Specification  Accepted. 

4488  (1909).  Lehmann.  Treating  hides  and  skins  to 
remove  grease,  fat,  oil,  and  lime,  and  for  disinfecting. 
Sept.  22. 


XV.— MANURES,   &c. 

C'o.mplete  Specifications  Accepted. 

11,924  (1909).  Johnson    and    Austin.     Manufacture    of 
manure.     Sept.  22. 

17,116  (1909).   Pickering       and       Vo.ss.         Fungicides. 
Sept.  29. 


XVL— SUGAR,  STARCH,  GUM,  &c. 

Complete  Specification  Accepted. 

13,252  (1908).  Heinemann.  Conversion  of  carbiihy- 
drates  into  hydrocarbons.     Sept.  29. 

XVII.— BREWING,   WINES,   SPIRITS,   &c. 

Applications. 

21,173.  LiilolT.  Manuf.acture  in  llie  form  of  grains  of 
pure  or  mixed  eultun^s  of  bacteria  producing  lactic  fcrinen- 
lation.*     Sept.  16. 


21,293.  Held.      Iron    vats,    casks,     &c.,    for     brewers' 
use.*     Sept.   17. 

21,685.  Boake,    Roberts,    and    Co.,    Ltd.,    and    Berry. 
Bleaching  and  fumigating  hops.     Sojit.  23. 

21,788.   Fabri.     Obtaining  a  greater  proportion  of  ethj'l 
j    alcohol  from  maize.     Sept.  24. 
I 
j  Complete  Specification  Accepted. 

19,212  (1908).  Schwensen     and     Lazarus.     Process     of 
saccharifying  malt.     Sept.   22. 


XVIII.— FOODS  ;   SANITATION,  WATER 
PURIFICATION ;    AND  DISINFECTANTS. 

{A.) — Foods. 

Application. 

21,753.   Blenkinsop.     Treatment  of  tlour.     Sept.   23. 

Complete  Specification  Accepted. 

19,246  (1908).  Evans.  Manufacture  of  feeding  cuke. 
Sept.  22. 

{B.) — -S-UJITATION  ;      W'ATEK    PnKIFICATION. 
APPLIC.iTIONS. 

21,184.  Riedel.  Removing  iron  from  water  and  regener- 
ating the  jjurifying  material.  [Ger.  Appl.,  Dec.  10,  1908.]* 
Sept.   16. 

21,855.  Edgeworth.  Bacteriological  treatment  of 
sewage.     Sept.  25. 

21,929.  Bovan.  Furnaces  for  destroying  injurious 
gases,  &c.     Sept.  25. 

Complete  Specificathjn  Accei>ted. 

6935  (1909).  Payne  and  Staynes.  Purification  of 
water.     Sept.  22. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

20,911.  Kuess.  Manufacture  of  pulp  for  making  paper, 
&c.     [Fr.  Appl.,  Sept.  15,  1908.]*     Sept.  13. 

21,473.  Deiss.     Manufacture    of    ceUuloso.*     Sept.    20. 

21,714.  Owens.  Bleaching  wood  pulp  or  other  vegetable 
fibres.     Sept.  23. 

Complete  Specifications  Accepted. 

22,420  (1908).  Lovinsohn.  Manufacture  of  transfer 
papers.     Sept.  29. 

1715  (1909).  Galay  and  Galay.  Air-proof  anil  water- 
proof paper  and  films.     Sept.  29. 


XX.— FINE  CHEMICALS,  ALKALOU)S, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

21,007.  Pichou  and  Truchelut.     Sec   under  III. 

21.173.  Loloff.     See   under    XVII. 

21.174.  Loloff.     Enriching     bacteria     culture-s.     [Ger. 
Appl.,  M.ay  29,   1909.  |*     Sept.    Ki. 

21,948.   Wetter     (Blank).     Manufacture     of     forni;ildi- 
hyde.*     Sept.  25. 
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XXL— PHOTOGRAPHIC  MATERIALS  ANB 
PROCESSES. 

Applications. 

20,89  L   Vigei-s.     Preparation  of  paiwr  for  photographic 
purposes.     Sept.  13. 

21,281.  Sury   and    Bastyiis.      IMiotogniphir    printing  in 
colours  Willi  the  liic'luoniatc  gelatin  process.*     Sept.  17. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Applications. 

21.2fi5.  MicUUeton.     .Safety   explosives.     Sept.    17. 

21.2tiii.  MiddUton.     Explosives.     Sept.    17. 

21,272.   Hale.     Manufaeture  of  explosives.     Sept.  17. 

21,30.').   Hale.     .Manufacture  of  explosives.     Sept.  17. 

21.031.  Johnson     (Chem.     Fabr.     Griesheim-Elektron). 
Igniting  compositions  for  matches,  &c.*     Sept.  25. 
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Vice-Chairmen  : 

Wallace  P.  Cohoe,  A,  McGill.  W 

Committee  : 

Nevil    N.  Evans. 
C.  F.  Heebner. 
F.  L.  Langniuir. 
A.  Niegliorn. 

J.  W.  Bain,  University  of  Toronto. 

Hon.  Local  Secretary  : 
Alfred  Burton,  2-16,  Liberty  Street,  Toronto. 


M.  L.  Allard. 

B.  G.  R.   Ardagh. 

C.  F.  Bardorf. 
W.  Hodgson  Ellis. 

Hon.  Treasurer  . 


Lash  Miller. 


W.  B.  Tindall. 

T.  H.  Wardlcworth. 

G.  J.   Webster. 
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Liverpool  Section. 


New   York  Section. 


Chairman  :    Max  Muspratt. 
VicfChairman  ;    J.  T.  C'onroy. 
Committee  : 
J.  Campbell  Drown.       \V.  K:irns»y.  J.  W.  Towers. 

Arthur  Carev.  W.  H.  Uobi-rts.  .\lex.  Watt. 

Eustaco  lar.'V.  H.   It.  Stock.'i.  W.  Colllngwixxl 

G.  C.  Claytoii.  ,J.  SI.  Taylor.  WilUanw. 

Hon.  Treaturer :    \V.  P.  Thomp.«on. 
IJoti.  Local  Secretary  : 
W.  R.  Haniwuk,  13,  liatayia  lUiililiiiits,  Hackins  Hey,  Liverpool. 


Chairman  :    Maximilian  Toch. 
Vice-chairman :  C.  F.  McKeima, 
Committee  : 
\V.  D.  Horiic. 
L.  S.  Kuhn^tjimiii. 
Huuo  Lieber. 
E.  tf.  Love. 


U.  W 
T.  J. 
K.  J. 
Ueo. 


,  Moore. 
Parker. 
Pond. 
C.  Stone. 


London   Section. 


Chairman  :    J.  Lewkowitsch. 
Vice-Chairman  :    E.  Giant  Hooper. 
Committee  : 
a.  T.  Holloway. 
D.  L.  Howard. 
0.  A.  Keane. 
W.  J.  Leonard. 


F.  B.  Power. 
W.  F.  Keid. 
L.  T.  Thorue. 
J.  A.  Voelcker. 


A.  ('.  Chapman. 
W.  P.  Dreaper. 
A.  Harden. 
H.   Hemiii'.;way. 
W.  R.  Holgkiu'on. 

Hon.  Local  Secretary  and  Treasurer  : 

Julian  L.  Baker,  Stainesburj-  Holt,  Kingston  Road,  Staines. 


Manchester  Section. 


Chairman  :  R.  H.  Clayton. 
Viee-Chairman :    O.    J.    Fowler. 


J.  AUan. 
W.  H.  Bcntley. 
W.  H.  Coleman. 
W.  B.  Hart. 


Committee  : 
J.  H.  Hoseason. 
K.  Knecht. 
.1.  H.  Lester. 
\V.  Thomson. 


J.  F.  Thorpe. 
L.  E.  Vlie..'. 
E.  E.  Wieler. 


Eon.  Local  Secretary  : 
Julius  HUbner,  Ash  Villa,  Chcadle  Hulme,  Cheshire. 


Newcastle  Section. 


Chairman :    C.  J.  Potter. 
Viee-Chairman  :    N.  H.  Martin. 


Alf.  Allhusen. 
P.  P.  Bedson. 
J.  T.  Dunn. 
A.  A.  Hall. 


Committee  : 
T.  \V.  HogK. 
Max  Hol7.apfel. 
E.  F.  Hooper. 
H.  Louis. 


.'*ir  A.  Xohle. 
John  Pattinson. 
Henry  Peile. 
A.  Short. 


Hon.  Local  .'recrelarv  and  Treaturer  : 
F.  C.  Garrett,  Armstrong  College,  Newcastle-on-Tyne. 


New   England  Section. 


F.  E.  Atteaux. 
Stewart  F.  Carter. 
T.  J.  Clexton. 
C.  H.  Fish. 
A.  H.  Gill. 


Chairman  :    W.  H.  Walker. 
Vice-Chairman :    C.  L.  Gagnebin 
Committee  : 
\V.  D.  Hartshome, 
M.  J.  Langdon. 
A.  L.  Norton. 
W.  E.  Piper. 


.S.   P.  .Sharpies. 
F.  G.  Stantial. 
H.  P.  Talhot. 
S.  H.  Wilder. 


Hon.  Treagurer  : 

Fr.-ink  W.  Atwood.  216,  Milk  Street,  Boston,  Mass.,  U.S.A. 

JJon.  Local  Secretary  : 

A.  A.  Claflin,  88,  Broad  Street,  Boston,  M»s«.,  U.S.A. 


L.  X.  Adier. 
T.  Lyntoii  Briggs. 
V.  Coblentz. 
W.  F.  Fuerst. 
Bernhard  C.  Hesse. 

Hon.   Treaturer :    Frank  C.   R.  Hemingway,   133,  Front  Street, 
New  York  City,  U.S.A. 

Hon.  Local  Secretary  : 

H.  SchweiUer,  117,  Hudaou  Street,  New  York  City,  U.S.A. 


Nottingham  Section. 


Cliairman :   S.  J.  Pentecost, 

Vice-chairman  :    O.  Quibell. 

Committfe  : 

L.  Archbutt.  J.  F.  Kempson. 

F.  J.  K.  Carulla.  F.  Staidey  Kipping, 

J.  Golding.  T.  H.  Lloyd. 

T.  F.  Harvey.  J.  M.  C.  Paton. 

Hon.  Local  .Secretary  and  Treaturer  : 
S.  K.  Irotman,  1,  Regent  Street.  Xnttinghani 


H.  J.  S.  Sand. 
G.  J.  Ward. 
J.  Whit.-. 
J.  T.  Wood. 


Scottish    Section. 


Chairman  :    D.  J.  Playfair. 
Vice-chairman  :    Robert  Hamilton. 
Committee  : 
A.  Campion.  F.  W.  Harris. 

Jas.  J.  l)obbie.  !     G.  G.  Henderson. 


D.  B.  Dott. 
Harry  Dunlop. 
Thos.  Ewan. 
Thos.  Gray. 


(ieorge  Lean. 
J.  S.  Macarthur. 
W.  G.  McKellar. 


H.  Marshall. 
I>avid   Perry. 
U.  T.  Thomson. 
Chos.  W.  Townsend. 
John  Traquair. 


Hon,  Secretary  and  Treaturer  : 
G.  B.  Neave,  The  Technical  College,  Glasgow. 


Sydney,   N.S.W.,  Section, 


Chairman  :    J.  .\.  Schofleld. 
Vice-chairman  :    R.  Greig-Sinith. 
Committee  : 
R.  Davidson.  G.  Hurkor.  .k.  A.  Ramsay. 

W.  A.   Dixon.  L.  Mecgitt.  S.  E.  Sibley. 

W.  B.  Gray.  J.os.  M.  Pctrie.  F.  W.  Spencer. 

Hon.  Local  Secretary  atui  Treaturer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.S.W. 


Yorkshire  Section. 


Chairman  :    W.  M.  Gardner. 

Vice-chairman :    H.   U.   Procter. 

Committee  : 


W.  A.  Bone. 
F.  W.  Branson. 
E.  A.  Brotherton. 
J.  Evans. 


W.  Basil  Hill. 
L.    L,  Llovd. 
W.  McD.  Mackey. 
L.  T.  O'Shca. 


A.  G.  I'erkln. 
F.  W.   Kirhardson. 
A.  Snilthella. 
A.  W.  Wilson. 


Hon.  Local  Secretary  and  Treaturer  : 
T.  Foirlcy,  17,  East  Parade,  Leeds. 
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Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  ; — 
English. — Sd.  each,  to  the  Comptroller  of  the  Patent  Office,    W.  Temple  Franks,  Esq.,   Southampton   Buildings,  Chancery  Lane, 

London.  W.C. 
United  States. — Is,  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  each,  to  Belin  et  Cie.,  56.  Rue  des  Francs  Bourgeois,  Paris  (3e.). 
Oernuin. — 1  mark  each  (with  full  particulars)  to  Kaiserlich  Patentamt,  Berlin,  Germany. 


I.— PLANT,    APPARATUS.    AND    MACHINERY. 

Patest-s. 

Rotary    drurns  ;     Supporting    inclined    .      W.    Clark, 

Loiulon.  from  Fellner  unci  Ziegler  and  A.  B.  Helbig, 
Frankfort-on-Maine,  German  v.  Eng.  Pat.  24,328, 
Nov.  12,  1908. 
The  brackets  of  the  rollers  supporting  the  weight  of  rotary 
drum  fiiniaces  or  kilns  are  mounted  so  as  to  be  capable  of 
rotation  in  two  directions.  Each  bracket  as  a  whole  can 
rotate  on  its  fotindation  (parallel  to  the  axis  of  the  drum) 
and  is  connected  by  rods  with  the  other  brackets  to  ensure 
similar  angular  position.  Under  the  pressure  of  the  drum, 
1  ach  roller  can  also  move  about  an  axis  passing  approxi- 
mately through  the  point  of  contact  of  the  drum  and  the 
roller.  In  this  way  the  drum  may  be  made,  duiing 
continuous  rotation,  to  take  its  bearing  at  the  middle  of 
the  faces  of  the  supporting  rollers. — J.  W.  H. 

Centrifuqal  machines.     J.    B.    AUiott  and   A.   M.    Philps, 
Nottingham.     Eng.   Pat.  25,435,  Nov.  25,  1908. 

The  basket  of  a  centrifugal  machine  is  provided  with  a 
door  or  doors  in  its  bottom  by  means  of  which  the  contents 
may  be  removed.  The  door  is  hinged  on  the  side  near  the 
axis  of  the  machine  and  may  be  opened  by  means  of  a 
vertical  rod  having  a  spring  catch.  The  parts  are 
arranged  so  that  the  centrifugal  force  produced  while  the 
machine  is  in  action  t«nds  to  keep  the  door  closed. 

—J.  W.  H. 

Separating    air    and    other    ga-seouf    fluid    from    liquids  ; 

Means    for    .     J.     Hallett,    London.     Eng.'    Pat. 

27,4^6,  Dec.  17,  1908. 

;    The  apparatus  is  intended  for  separating  air  from  a  liquid 

I    flowing  through  pipes.     It  consists  of  an  enlargement  in 

•    the   pipe,   provided   with  a  central  baffle-plate  to  direct 

,    the  gases  into   a  casing  above,  in   which   the   separated 

gases  accumulate.     The  separated  gases  are  released  from 

this  casing  by  means  of  a  piston  valve  and  float  carried 

by  a  balanced   lever.     The   whole   of   the   mechanism   is 

balanced   so   that   the   construction   may   be   substantial 

without  affecting  its  practical  sensitiveness. — J.  W.  H. 

Evaporatinf/  apparatus.  Fawcett,  Preston  and  Co.,  Ltd., 
and  H.  Shield,  Liverpool.  Eng.  Pat.  2049,  Jan.  28, 
1909. 

The  claim  is  for  the  provision  of  T-shaped  flanged  expan- 
sion joints  in  the  heating  belt  of  the  evaporator. — W.  H.  C. 

Concentration  of  liquids  ;    Apparatus  for  the  continuous 

.     W.  Wiegand.     Fr.  Pat.  400,800,  March  15,  1909. 

Under  Int.  Conv.,  March  17,  1908. 

The  liquid  to  be  concentrated  is  introduced  through  the 
tube,  d.  provided  with  a  valve,  e.  and  a  constriction,  /, 
into  the  chamber,  b,  of  the  lower  vessel,  A.  It  passes  up 
the  tubes,  a.  into  the  chamber,  c,  being  heated  by  steam 
introduced  through  the  pipe,  «,  into  the  space  surrounding 
the  tubes,  a.  From  the  chamber,  c,  the  boiling  liquid 
passes  up  the  trumpet-shaped  pipe,  g.  and  is  discharged  in 
a  stati;  of  spray  through  the  narrow  orifice,  t,  between  the 
upper  end  of  g,  and  the  cover,  /(,  into  the  separating 
cliamber,  B,  where  the  vapour  and  liquid  are  separated. 
The  vapour  passes  up  the  ]:)ipe,  /,  into  the  steam  space  of 
the  upper  vessel,  A^,  which  is  similar  to  the  lower  vessel, 
A,  and  the  liquid  rises  up  the  pipe,  m.  provided  with  the 
contraction,  .s,  into  the  chamber.  lA.  The  vapour  separated 
in  the  ujiper  separating  chamber,  Bt,  passes  through 
the  pipe,  K,  to  the  condenser,  the  concentrated  liquid  being 
ilisciiarged    through    the    overflow    pipe,    I.     Any    water 


condensed  in  the  steam  space  of  the  lower  vessel.  A,  passes 
up  the  pipe,  o,  provided  with  a  constriction,  r,  into  the 
steam  space  of  the  upper  vessel.  A',  from  wliich  it  is 
discharged  along  with  any  water  condensed  in  A^,  through 
the  pipe,  p,  provided  with  the  constriction,  q,  into  the 
pipe,  K,  leading  to  the  condenser.  The  constrictions 
mentioned  serve  to  regulate  the  flow  of  the  liquids. 
Several  chambers  may,  if  desired,  be  combined  together. 

— W.  H.  C. 

Stills.     A.    Esteve.     Fr.    Pat.    400,839,    March   4,    1909. 

The  apparatus  consists  of  a  condenser  and  a  rectifying 
column  mounted  above  a  tubular  boiler  of  special  con- 
struction. The  latter  consists  of  an  annular  vessel  having 
a  number  of  interior  cross-tubes  similar  to  those  of  a 
vertical  boiler,  which  expose  a  large  surface  of  the  liquid 
to  the  action  of  the  heat.  The  boiler  and  rectifying 
column  are  enclosed  in  an  outer  casing  spaced  away 
from  the  boiler  and  column  in  order  to  reduce  the  loss 
of  heat  by  radiation.  The  boiler  is  heated  by  burners 
fed  with  iieavy  petroleum  under  pressure. — W.  H.  C. 

Regenerative    reverheratoni    furnaces.     0.    Friedrich.     Fr. 
Pat.  400,924,  March  17,  1909. 

The  claim  is  for  a  method  for  reducing  the  time  necessary 
for  repairing  the  air  and  gas  conduits  between  tho 
regenerators  and  the  furnace,  which  are  rapidly  attacked 
and  require  frequent  renewal.  Those  portions  of  the 
conduits  which  are  most  hable  to  deterioration  are  con- 
structed independently,  so  that  tho  damaged  portion 
may  be  removed  and"  replaced  bodily  by  spare  sections, 
without  the  necessity  of  pulling  down  and  rebuilding 
the  damaged  portions  brick  by  brick.— \V.  H.  C. 

Dryer   for    pulverulent   and   other    materials.     A.    Besson. 

Fr.  Pat.  400,947,  March  18,  1909. 
The  apparatus  consists  of  a  metallic  chamber  through 
which  the  materials  are  canied  on  superposed  endless 
belts  and  are  dried  by  the  hot  gases  from  a  furnace  placed 
below.  The  hot,  moisture-laden  air  is  withdrawn  from 
the  upper  part  of  the  chamber  by  a  fan,  and  passed  through 
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a  condenaer  chamber  situated  above  the  dryer  proper, 
from  which,  after  it  has  deposited  the  moisture,  it  is 
returned  to  the  ash-pit  of  the  furnace. — W.  H.  C. 


Ruoiery  of  alcohol  and  clJirr  lo.il  i»  the  air  during  the 
manu/acliire  of  pon-dfr.  artificial  silk:  or  in  other  pro- 
cesses in  which  alcohol  and  tlhtr  are  employed  cither 
together    or    separalfh/ ;     Apparalvs    and    process    for 

the    .     C.     Cripelle-Fontaine.     Fr.     Pat.     401,182. 

July  9.  1909. 

The  air  containing  the  vapoui-s  of  alcohol  or  ether  is 
withdrawn  from  the  working  place  l>y  a  fan  and  is 
discharged  into  the  base  of  a  column,  divided  by  hori- 
zontal jmrtitions  into  sections,  each  of  which  is  |irovidcd 
with  a  bubbling  weir  or  hood  and  an  ovcrllow  pipe.  The 
air  passes  up  the  colunni  and  t)ubblcs  tlirough  an  acid 
or  other  suitable  ab.sorhing  liquid,  which  flows  down  the 
column  from  an  overhead  supply  tank.  The  liquid  Hows 
from  the  bottom  of  the  column  through  a  cooler,  where 
its  temperature  is  reduced,  to  a  well  from  which  it  is 
p"mpc<l  l)ack  into  the  overhead  tank.  The  column  is 
p!ovidcd  with  thermometers,  as  it  is  necessary  for  the 
successful  recovery  of  the  vapours  to  maintain  the 
column  and  washing  liquid  at  a  suitablv  low  temperature. 

— W.  H.  C. 


Solvents  insoluble  in  water  ;    Process  for  separating  volatile 

Irom  the  dissolved  substance,  which  is  also  insoluble 

in     u-aler.     bii    distillation.     O.     Wilhelm.     Ger.     Pat. 
213.246,  April  19,   1904. 

This  process  is  applicable  to  the  separation  of  the  solvent 
from  solutions  of  rubber,  wax,  etc..  which  are  liable  to 
dccom])osition  by  direct  heat,  and  which  arc,  therefore, 
dirticult  to  free  from  the  last  traces  of  solvent.  It  is 
only  suitable  for  those  substances  which  are  insoluble  in 
water  and  not  volatile  in  steam.  The  solution  is  poured 
on  the  surface  of  water,  when  it  can  be  distilled  by  heating 
the  water,  the  last  traces  of  solvent  being  rcadilv  removed. 

-^T.  F.  B. 


Seaction    between    a    liquid   and   a   gas :     Apparatus   for 

ens'-.ring  bi/   intimate  contact   .     C.    Bourdon.     Fr. 

Pat.  401,202,  March  25,  1900. 

Thk  claim  is  for  the  method  of  packing  a  tower  shown 
in  the  figures  ;   Fig.  1,  being  an  elevation  partly  sectional  : 
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Fig.  2. 

and  Fig.  2,  a  sectional  plan  of  the  apparatus,  showing' 
the  relative  positions  of  four  superposed  rows  of  the 
packing  material. — W.  H.  C. 

Crystalliaaiicm  vessels  ;  Special  floor  for .     H.  Melcher. 

Ger.  Pat.  212.i589,  Aug.   11,   1908. 

The  floor  of  the  crystallisation  vessel  is  provided  with  a 
series  of  radial  or  tangential  guide-]ilates  arranged  one 
over  the  other  in  a  manner  .similar  to  the  folds  of  a  fan. 
The  solution  is  circulated  in  the  vessel  by  one  of  the  usual 
methods,  and  the  guide-plates  cause  the  motion  to  be 
horizontal,  or  nearly  so.  over  the  floor  of  the  vessel. — A.  S. 


II.-  FUEL,    GAS,    AND    LIGHT. 

Rejmctory    metals   from    their   chlorides;     I'riparution    ul 

high   temperatures  of  some   .      [Metallistd   filament^ 

for    electric    lamps.]     J.    N.    Pring    and    W.    Fielding. 
Chem.  Soc.  Trans..  1909,  95.  1497— loOti. 

Attempts  have  been  made  to  prepare  electric  lamp 
filaments  of  carbon  coated  with  a  refractory  metal  by 
"  Hashing  "  carbon  filaments  (heating  them  by  means  of 
a  current)  in  an  atmos])here  of  the  chloride  of  the  refrac- 
tory metal  alone  or  mi.xed  with  hydrogen,  etc.  The 
authors'  cxix-riments  were  made  with  a  view  to  deter- 
mine the  conditions  necessary  for  causing  the  separation 
of  tungsten,  molybdenum,  chromium,  silicon,  and  boron 
from  the  respective,  chlorides,  by  means  of  a  heated  carbon 
rod  ;  to  study  the  extent  to  which  the  cicmcnis  pact 
with  the  cari)on  at  different  temj>eratures  ;  and  to 
ascertain  the  photometric  pi-operlies  of  the  coaled  nids. 
The  carbon  rods  used  wei-e  5  mm.  in  diam.  and  7 — 9 
cm.  long.  With  boron  trichloride  and  excess  of  hydrogen, 
at  atmospheric  pressure,  a  slight  non-adherent  deposit 
of  boron  was  obtained  at  liiOO"  C.  At  n.'iO'  0.  a  smooth 
skin  deposit  of  boron  carbide  was  ])rodiucd.  which  st 
19.50°  C.  was  more  adherent  and  assumed  a  nodular 
form,  whilst  at  21.")0°  C.  large  non-adherent  crystals  wet© 
observed.  .'Vt  2200"  C.  a  sooty  deposit  of  the  carbide 
and  of  free  boron  was  produced  on  the  bulb  in  which  the 
carbon  rod  was  mounted.  Above  2(MH)°  ('.  boron  ap|M'arB 
to  exert  a  catalytic  effect  in  converting  carbon  into  grapfute. 
With  silicon  tetrachloride  alone,  no  considerable  deposit 
could  be  obtained.  In  presence  of  excess  of  hyflrogon^ 
a  skin  deposit  of  silicon  was  obtained  at  17(MI"  I'.,  and 
crystals  of  free  .silicon  at  higher  temperatures  ;  at  192.'i'  C, 
the  de|M>sit  consisted  wholly  of  silicon  carbide.  With 
benzene  vapour  in  place  of.  or  mixed  with,  the  hydrogen, 
dei)osit8  of  silicon  carbide  mixed  with  carbon  were  obtained. 
With  tungsten  hexarhloride  vapour  alone,  at  a  pressuiw 
of  1(1  mm.,  deposition  of  the  metal  began  at  1(10(1°  C. 
At  all  tomiK'ratui-es  tried  (1200°  C.  to  20.">U''  f.).  tb* 
deposits    were   of   a    silver-white   colour,    adherent,   and 
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smooth.  Between  1000°  and  1500"  C,  the  deposit  con- 
.sisted  of  the  metal,  being  comparatively  soft  and  unaljle 
to  mark  glass;  at  higher  temperatures  the  deposit 
consisted  of  carbide,  scratching  glass  easily.  With 
molybdenum  tetrachloride  and  pentachloride  under 
..iimilar  conditions  to  those  employed  with  tungsten 
hexacliloride.  deposits  of  metallic  molybdenum  were 
obtained  at  temijeratuies  below  1330°  C,  and  of  carbide 
at  higher  temperatures.  When  the  deposition  of  tungsten 
and  molybdenum  was  effected  in  presence  of  1 — 2  c.c. 
■f  water  vapour,  the  bulb  being  otherwise  vacuous,  the 
irposits  were  alwaj-s  free  from  carbon,  but  were  less 
•iilherent  than  those  obtained  in  absence  of  water  vapour. 
Xo  satisfactory  dejwsits  could  be  obtained  from  chromium 
oxychloride  vapour. 

The  photometric  efficiency  of  the  coated  rods  .was 
measured  approximately  in  comparison  with  that  of  a 
carbon  rod  of  the  same  size.  The  carbon  rods  were 
.5'.")  cm.  long  and  4  mm.  diam.,  and  the  deposits  were  in 
most  cases  0*25  mm.  thick  (0*75  mm.  in  the  case  of  silicon). 
The  measurements  were  made  with  a  photometer  of  the 
Lummer-Brodheim  tj'pe,  and  the  results  were  expre.s.sed 
in  terms  of  the  standardised  lamp. 


as 
■so 


Luni'nnns  intensity  with  332  watts, 
temp.  1600°  C 

Luminous  intensitv.  with .  465  watts, 
temp.  1775°  C 


101     300 
3-10     606 


8 


•3° 


2-97 
6-27 


With  a  rod  coated  with  silicon  carbide  (diam.  5-5  mm.) 
the  value  was  as  low  as  0-91.  With  the  boron  and  siUcon 
deposits,  the  luminosity  was  not  sufficiently  high  for 
measurement  with  the  lower  amount  of  power. — A.  S. 

Patents. 

Coking    process.     L.     L.     Summers,    Chicago,    111.     U.S. 
Pat.  935,175,  Sept.  28,  1909. 

The  fuel  is  passed  continuously  through  a  horizontal 
retort  and  the  gases  distilled  from  the  fresMy  charged 
fuel  are  caused  to  pass  transvei-sely  through  the  hotter 
portions  of  the  fuel  column. — A.  T.  L. 

Compression  of  gas  or  air  for  lighting  or  heating  purposes-  ; 

Apparatus    for    the    .     E.     Fletcher,    Tottenham. 

Eng.  Pat.  26.719.  Dec.  9,  1908. 

The  apparatus  consists  of  a  double-acting,  reciprocating 
air-pump  without  valves.  In  the  middle  of  the  cylinder 
two  ports  are  arranged;  one  communicates  with  the 
lc'«-pressure  gas  supply  and  the  other  with  the  reservoir 
of  compressed  gas.  The  piston  is  longer  than  the  stroke 
I'f  the  pump  and  has  two  sets  of  ports,  which  at  the  ends 
of  the  stroke  coincide  with  those  in  the  cj'hndcr  walls, 
~ii  that  the  compressed  gas  is  released  from  one  end  of  the 
ylinder  and  Hows  to  the  reservoir,  and  the  gas  from  the 
supply  enters  the  other  end  of  the  cylinder  and  destroys 
the  partial  vacuum  produced  there.— -J.  W.  H. 

Gas-generator.  J.  Darling.  Chicora,  Pa.,  Assignor  to 
The  Smokeless  Heat  and  Power  Co.,  Cleveland,  Ohio. 
U.S.    Pat.   933.828,   Sept.    14,    1909. 

The  claims  are  for  a  gas-generator  comprising  vertical 
liirnace  walls,  with  two  series  of  horizontal  retorts  arranged 
"lie  above  the  other  and  extending  across  the  furnace 
I  hamber.  the  lower  retorts  being  connected  by  pipes 
to  the  retorts  above  them.  The  ends  of  the  retorts  arc 
icctangvdar  and  the  vertical  sides  are  provided  with 
ribs  which  abut  against  the  ribs  of  the  adjacent  retorts. 
>o  as  to  space  the  retorts  apart  and  permit  of  a  vertical 
joint  being  made  between  them  with  mortar. — A.  T.  L. 


Gas-producer.  H.  I.  Lea,  Pittsburg,  Pa.,  Assignor  to  The 
Westinghouse  Machine  Co.  U.S.  Pat.  934,446,  Sept.  21. 
1909. 

The  producer,  which  works  with  a  down-draught,  com- 
prises a  truncated  conical  producer  chamber  arranged 
above  an  ash  chamber  of  inverted  truncated  conical  form. 
A  ring  of  gas  outlet  ports  is  formed  at  the  widest  part 
of  the  producer,  leading  to  an  annular  gas-collecting 
chamber.     The  ash-pit  is  water-sealed. — A.  T.  L. 

Water-gas ;       Process    of    making    .      C.    E.    White, 

Philadelphia,  Pa.  U.S.  Pat.  935.344,  Sept.  28,  1909. 
A  cOLUMX  of  refractory  material  is  heated  in  an  electric 
furnace,  and  steam,  or  steam  and  hj-drocarbons,  is  passed 
through  the  heated  mass.  The  heating  current  passes 
transversely  through  the  column  between  a  series  of 
electrodes  arranged  at  the  two  sides.  The  column 
is  heated  to  difierent  temperatures  at  different 
points,  by  varying  the  current  density,  and  the  steam 
is  passed  through  the  whole  column  while  the  hydro- 
carbon is  passed  through  only  a  part  of  it. — A.  T.  L. 

Gas-generating  apparatus.  J.  H.  Stringham,  Jersey  City. 
N.J.,  Assignor  to  The  Westinghouse  Machine  Co! 
U.S.  Pat.  935,429,  Sept.  28,  1909. 

The  invention  relates  to  a  gas  producer  baring  a  water- 
jacketed  casing  forming  a  steam  generator.  The  jacket 
can  be  heated  independently  of  the  producer  lire  by 
means  of  a  gas  burner  beneath  it,  the  combustion  products 
from  this  burner  passing  up  through  vertical  heating  tubes 
in  the  jacket.  The  blast-pipe  for  the  producer  chamber 
is  perforated  and  is  supplied  with  air  from  a  number  of 
I  valved  branch  pipes,  so  that  the  blast  to  different  portions 
[   of  the   pipe   can   be  indejjendently  controlled. — A.  T.  L. 

Tar  and  other  -itibstances  from  blast  furnace,  producer  and 

other  gases;  Purification  of  and  recovery  of .     W.  C. 

Neilson,  Coatbridge,  Lanark.     Eng.  Pat.  28.462,  Dec.  31, 
1908. 

Pkodiicer  or  other  gases  are  treated  with  vaporised 
creosote  oil  or  other  solvent  for  tar,  before  being  passed 
through  tar-trapping  devices.  Under  ordinary  circum- 
stances, in  purifying  producer  or  furnace  gases  at  45°  C, 
1  part  of  oil  to  7000  parts  of  gas  (by  weight)  will  reduce 
the  viscosity  of  the  tar  sufficiently. — J.  W.  H. 

Gas-washing   apparatus.     0.    H.    Ensign,    Madison,    Wis. 

U.S.  Pat.  933.966,  Sept.  14,  1909. 
The  apparatus  comprises  a  cylindrical  chamber  containing 
a  bell  or  holder  with  perforated  walls  sealed  at  the  lower 
edge.  The  gas  is  admitted  to  the  interior  of  the  bell  and 
is  cleaned  by  passing  through  the  walls.  The  bell  is 
continuously  rotated,  and  washed  by  a  water-spray 
playing  on  its  outer  surface. — A.  T.  L. 

Xatural  gas ;    Apparatus  for    recovering   light   oils  from 

.     J.  L.  Gray,  Elizabeth,  X.J.     U.S.  Pat.  933,976, 

Sept.  14,  1909. 

The  apparatus  comprises  a  compressor  which  forces 
the  gas  through  a  separator,  a  condenser,  a  second 
separator,  and  finally  through  a  relief  valve  which  main- 
tains a  steady  pressure  within  the  system.  The  oil 
collected  in  the  second  separator  passes  to  a  closed  trap, 
baring  its  discharge  valve  controlled  by  the  liquid,  and 
the  upper  part  of  this  trap  is  connected  to  the  gas  main 
between  the  separator  and  the  reUef  valve. — A.  T.  L. 

Qas-acrubhing  apparatus.     .J.   .1.   Nix,   Los  .-Vngeles,   Cal. 

U.S.  Pat.  934,205,  Sept.  14.  1909. 
The  apparatus  consists  of  an  annular  vertical  cj'lindrical 
casing,  diridcd  by  radial  partitions  into  a  number  of 
compartments.  (Jas  is  admitted  to  one  of  the  com- 
partments through  its  outer  wall  and  is  led  downwards 
through  a  pipe  bent  at  right-angles  and  open  at  its  lower 
end.  This  pipe  is  fitted  with  a  water-spray  pii)c  at  the 
top  of  the  vertical  hml).  The  gas  passes  from  each  com- 
partment to  the  next  by  a  similar  pi)>e  bent  at  right- 
angles  and  fitted  with  a  sprayer,  the  last  compartment 
being  connected  to  the  gas  outlet.     Each  compartment 
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is  fitted  with  a  water  overflow  pipe  which  maintains  the 
water-level  slightly  below  the  open  ends  of  the  bent  pipes, 
but  a  second  overflow  at  a  higher  level  is  lifted  to  the 
inlet  compartment  so  that  the  inlet  jiipc  may  be  sealed 
when  desired. — A.  T.  L. 

Gas  purifier.  H.  I.  Lea,  Pittsburg,  Pa.,  Assignor  to  The 
Wcstinghousc  Machine  Co.  U.iS.  Pat.  934,448,  .'^ept.  21, 
1909. 

The  apparatus  comprises  a  wet  scrubber,  a  water-seal 
box,  and  a  drying  chamber,  all  arranged  within  a  single 
easing.  The  gas  enters  through  a  down-pipe  which 
extends  below  the  water  level  in  the  water-seal  box  at  the 
base  of  the  a|)paratus,  then  jmsses  up  through  a  scrubbing 
column  against  a  counter-current  of  water.  The  gas  is 
then  led  down  through  a  water-sealed  pipe  and  jinally 
passes  up  through  a  drying  column  to  the  gas  outlet. 

—A.  T.  L. 

Gas-pvri/ijing  apparatus.  H.  I.  Lea,  Pittsburg,  Pa., 
Assignor  to  The  Westinghouse  Machine  Co.  U.S.  Pat. 
934,(>79,  Sept.  21,  1909. 
The  a|)paratiis  comprises  a  dust-collecting  chamber  of 
inverted  conical  form  arranged  beneath  a  multitubular 
boiler  having  vertical  heating  tubes,  the  boiler  being 
surmounted  by  a  gas-coUeeting  chamber  provided  with 
a  gas-outlet  and  also  with  a  stack-|>ipe.  The  dust- 
collecting  chamber  is  fitted  with  a  fuel  grate  beneath  the 
boiler,  and  an  air  inlet  is  ]irovided  l)eneath  the  grate. 
The  gas-inlet  to  the  dust-eolleeting  chamber  is  provided 
with  a  vertical  ballle-jilate  to  direct  the  gas  downwards. 

—A.  T.  L. 

lncaiidcscenc(  lamps  ;    Manu\aclurc  of  filamfntf  /or  . 

Cie.  Franc;,  de  la  Lampe  Canello.  First  Addition,  dated 
.July  9,  1908,  to  Fr.  Pat.  3G1.(H)2,  Julv  3,  1905  (this  ,1., 
1906,  976). 
The  process  described  in  the  principal  patent  is  simplified 
by  incorporating  a  solution  of  cellulose  with  the  solution 
or  mixture  of  substances  from  wliich  the  filament  is  to 
be  formed,  and  then  forming  threads  from  this  mixture, 
instejid  of  impregnating  a  cotton  or  other  thread.  An 
oxygen  or  sulphur  compound  of  osmium,  tungsten  or 
molybdenum  is  added  to  the  mixture  of  rare  earths,  and 
the  threads  formed  as  described,  after  being  dried  and 
heated  in  a  reducing  gas,  are  decarbonised  by  the  passage 
of  a  (urrent,  with  the  formation  of  carbon  monoxide, 
dioxide  or  bisidphide.  The  filaments  are  finished  by 
heating  them  in  hydrogen. — A.  T.  L. 

Incandescent    electric    lamps;     Manufacture    of    filaments 

for   .     Soc.    Fran?.    d'Ineandescence    par   le    Gaz 

(Systeme  Auer).  Fr.  Pat.  401,307,  .July  18,  1908. 
Filaments  formed  from  a  mixture  of  oxides  of  metals 
or  of  metalloids  with  lampblack  and  a  landing  agent, 
are  heated  to  redness  in  a  reducing  atmosi)here  to  render 
them  conducting,  and  arc  then  decarbonised  by  heating 
electrically  in  gases  containing  oxygen  or  sulphur  to 
combine  with  the  carbon.  The  filaments  are  then 
"  metallised  "  by  heating  to  a  high  temperature  in  an 
atmosjihere  containing  hydrogen  and  ammonia.  The 
ammonia  may  be  formed  in  the  vessel  in  which  the 
"  metallising  "  process  is  carried  out  by  passing  sparks 
through  a  mixture  of  nitrogen  and  hydrogen  in  this 
vessel,  or  by  decomposing  an  ammonium  salt  therein. 
The  decarbonising  and  *'  metallising  "  processes  may  be 
earrie<i  out  simultaneously  by  mixing  the  decarbonising 
gases  with  the  hydrogen  and  ammonia.  When  the  fila- 
ments are  of  vanadium,  titanium  or  other  metals  which 
combine  with  nitrogen,  the  small  quantity  of  air  not 
removed  from  the  lamp  bulbs  by  the  vacuum  ])ump  is 
absorbed  bv  the  filament  itself,  or  by  an  auxiliary  filament 
used  for  this  purpose,  or  by  charcoal,  or  a  metal  such  as 
calcium  or  magnesium,  thus  leaving  in  the  bidbs  only 
gases  of  the  argon  group. — A.  T.  L. 

Coke   ovens;     Regenerative  .     Act.    Ges.    f.     KolJen- 

destillation    and    L.     Holbeck,     Gelsenkirchen-Bulmke, 
Westphalia.     Eng.  Pat.  19,264,  Sept.  14.  1908. 

See  Fr.  Pat.  394,077  of  1908  ;   this  J.,  1909,  237.— T.  F.  B. 


Oas-holders  ;    Method  of  protecting  the  iron  walls  of  

from  the  destructive  influence  of  the  cyanogen  compounds 
enti  ring  the  water  of  the  seal  from  the  gas.  O.  Kavsser, 
Dortmund,  Germany.     Eng.  Pat.  18,072,  Sept.  ,').  "lSI08. 

See  Fr.  Pat.  393.titil  of  1908 ;  this  J.,  1909,  132.— T.  F.  B. 

Oas  and  air  ;    Process  for  the  manufacture  of  a  mixture  of 

for  illuminating  purposes.     F.  W.  Wolff,  Assignor 

to  Selas-Gcs.  m.b.H.,  Berlin.  U.S.  Pat.  935,444,  Sept. 
28,  1909. 

See  Eng.  Pat.  25,596  of  1905  ;   this  .1.,  1907,  41.— T.  F.  B. 

Liquids    and    gases ;     Apparatus    for    effecting    intimate 

contact  of .     [Gas  washers,  etc.].     S.  Hersey,  lx)ndon, 

and  E.  W.  Blake,  Croydon,  Assignors  to  Kirkham. 
Hulett.  and  Chandler,  Ltd.,  London.  U.S.  Pat.  93.'>„')(il . 
Sept.  28.   1909. 

See  Eng.  Pat.  28,387  of  1907  ;  this  J.,  1909,  83.— T.  F.  B. 

Filling    and    emptying   gas-burettes.     Gcr.    Pat.    212,338. 
See  XXIIl.  Apparatus. 


III.-^DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Aniliite ;     Action    of    potassium    hydroxide    on    .     A. 

Bacovescu.     Ber.,   1909,  42,   2938—2940. 

When  aniline  is  mixed  with  12  parts  of  powder»"d  potas- 
slum  hydroxide  and  kept  for  3  hours,  most  of  the  aniline 
is  converted  into  a  mixture  of  azobenzene  and  o-hydroxy- 
azobenzcne.  Azobenzene  itself  when  heated  on  the  water- 
bath  with  potassium  hydroxide  yields  traces  of  (i-hy<lroxy- 
azobenzene.  Hydrazobcnzene  similarly  gives  azobenzene 
and  traces  of  o-hydro.xyazobenzene.  The  fornuition  ot 
o-hydroxyazobenzene  in  these  reactions  is  probably  due 
to  the  direct  action  of  the  alkali  on  azobenzene,  but  the 
other  transformations  are  probably  effected  through  the 
oxygen   of  the   air. — J.  C.  C. 

Paraffin  crystals  ;   Acicular and  their  importance  for 

the  Scottish  sweating  process.  E.  Pvhidii.  Seventh  Int. 
Congr.  Appl.  Chcm.,  London,  1909.  Petroleum,  1909. 
4,   1392—1394. 

AccoRliiXG  to  the  author,  the  acieidar  form  of  crystal  listed 
paraffin  wax  yields  far  better  results  than  the  tabular 
or  foliaceous  tyjie  of  crystals,  when  the  cakes  are  refined 
by  the  dry  sweating  jiroccss  in  the  Henderson  apparat\is. 
The  crystals,  which  arc  1.^ — 20  mm.  long  and  O-.'i — 1  mm. 
thick,  spring  from  the  up))er  and  lower  surfaces  of  the 
cake  ;  and  on  the  ajjplication  of  heat,  the  solidified  oils 
located  between  the  crystals,  melt  and  drain  away  readily. 
On  the  other  hand,  the  tabular  crystals  retard  the  escape 
of  the  melted  oil,  and  delay  the  extraction,  sometinies 
for  several  weeks,  the  residual  mass  being  still  more  or 
less  impure. — C.  S. 

Toxicity  of  aniline  derivatives.     Hildebrandt.      See  XX^ 

P.\TENTS. 

Coal;    Apparatus  for  the  destructive  distillation   of  . 

T.  Parker,  Wedneslield.     Eng.  Pat.  14.167,  .July  3.  1908. 

The  ajjparatus.  which  is  shown  in  transverse  section  in 
the  figure,  comi)ri8e»  two  series  of  batteries,  a,  of  vertical 
retorts  extending  throughout  its  length,  with  chambers, 
6,  for  the  heating  gases  between  successive  batteries  of 
retorts.  Producer  gas  is  distributed  from  two  longi- 
tudinal gas-chambers,  r.  by  means  of  conduits,  «.  provided 
with  shut-off  valves,  /.  leading  to  mixing  cliamlx'rs,  g, 
beneath  the  chambers,  b.  Air  is  admitted  to  the  mixing 
chambers  by  valves,  j,  consisting  of  slotted  pi])e.s  which 
may  project  to  any  desii-ed  extent  intu  the  mixing 
chamber,  so  as  to  expose  more  or  less  of  the  length  of  the 
slot.s.  The  combustion  gases  pass  through  the  open 
brickwork  of  the  walls  of  the  chambers,  i.  and  circulsto 
around  the  retorts,  passing  finally  to  the  chimney.  The 
coke  from  the  retorts  is  allowed  to  fall  on  to  the  inclined 
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Mills,  I,  of  a  central  discharge  chamber,  k,  so  as  to  be 
1m  liken  up  before  reaching  the  conveyor,  r.  The  mechanism 
tiT  operating  the  doors  at  the  lower  ends  of  the  retorts 
1-  carried  within  the  chamber,  k,  and  is  ax-ranged  to  be 
"jierated  bv  shafts,  o.  from  the  two  sides  of  the  setting. 

—A.  T.  L. 

Mineral  oih  ;    Trealmenl  of .     J.  .J.  Hood  and  A.  G. 

Salaraon,   London.     Eng.   Pats.    16.617.   Aug.   6,   1908, 
and  24,209,  Nov.  11,  1908. 

Dark-coloured  oils  are  treated  with  or  filtered  through 
tinely-divided  alumina,  magnesia,  bauxite,  or  magnesite 
m  order  to  decolorise  them.  The  filtering  material  is 
;  previously  ignited  at  a  temperature  below  redness  and 
'  after  use  can  be  regenerated  by  being  washed  witli 
petroleum  spirit  and  again  ignited.  Certain  kinds  of 
magnesite  and  bauxite  are  first  treated  with  acids  or 
iilkalis  before  use.  Thick,  viscous  oils  are  diluted  with 
])ctroIeum  spirit  of  low  boiling  point,  and  after  treatment 
the  hght  petroleum  is  distilled  off. — W.  H.  C. 

Sulphuric  acid  and  oils  ;    Process  for  the  recovery  of 

from  ivaste  acid.     G.  Stolzenwald.     Ger.  Pat.   212.000, 
Aug.  6,  1907. 

The  waste  acid,  e.;/.,  that  from  the  refining  of  petroleum 
'Ills,  is  passed  upwards  through  a  series  of  vertical  retort- 
luljcs.  wider  in  their  lower  than  in  their  upper  parts,  and 
IS  heated  gradually  in  these  retorts  to  a  temperature  at 
which  resinous  and  tarry  matters  are  carbonised.  In 
the  lower  cooler  parts  of  the  retorts,  the  oils,  etc.,  are 
■  "latilised,  whilst  in  the  upper,  strongly  heated  portions, 
ihe  tar,  etc..  is  decomposed,  together  with  a  small  quantity 
i>f  the  sulphuric  acid.  The  vapours,  together  with  some 
entrained  charcoal,  leave  the  retorts  through  a  discharge 
liifie  at  the  top.  From  this  discharge  pipe,  a  pipe  passes 
\  ertically  downwards  into  a  vessel,  where  it  dips  into  a 
liquid  seal.  The  condensed  sulphuric  acid  and  the 
charcoal  pass  down  this  pipe,  and  are  separated  by  settling. 


The  oil  vapours  and  any  sulphur  dioxide  ait  Kd  lo  a 
condenser,  where  the  oils  condense,  whilst  the  "sulphur 
dioxide  may  be  subsequently  converted  into  sulphuric 
acid. — ^A.  S. 

Recovery    of    useful    constituents    of    sewage.     Eng.    Pat. 
18,199.     See  XVIIIB. 

Distillation  of  tvood,  with  direct  titilisation  of  the  charcoal 
for  metallurgicul  purposes.    Fr.  Pat.  401,226.    See  X. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Amines  ;    Diazotisation  of  iciakly  basic,  sparingly  soluble, 

primary  .   and  some   reactions  connected   therewith. 

0.  N.  Witt.     Ber.,  1909,  42,  2953—2961. 

The  diazotisation  of  weakly  basic  amines,  such  as 
dinitranihne  or  2  ;  6-dichloro-p-nitraniline,  can  be  very 
readily  effected  when  the  base  is  dissolved  in  concentrated 
nitric  acid  (sp.  gi-.  1-48).  The  nitrous  acid  is  produced 
from  the  nitric  acid  by  adding  tne  calculated  amount  of 
potassium  pyrosulphite  (metabisulphite).  The  process  is 
best  carried  out  by  grinding  together  the  base  and  pyro- 
sidphite  and  adding  the  mixture  gradually  to  the  cooled 
nitric  acid,  the  quantity  of  which  may  be  2 — 3  times  that 
of  the  base  employed.  The  resulting  diazo-solution  is 
very  stable  :  when  required  for  use  it  is  best  diluted  with 
]iowdered  ice.  The  diazo-compound  of  dichloronitraniline 
combines  with  /3-naphthol  in  strongly  acid  solution, 
yielding  an  insoluble  scarlet  red  azo-compound.  Dichloro- 
iiitranihne  itself,  when  treated  with  concentrated  nitric 
acid,  is  converted  slowly  into  dichloro-;)-nitrophenyl- 
nitramine,  which  yields  readily  soluble  metalhc  salts, 
except  in  the  case  of  the  thorium  salt,  which  is  insoluble  ; 
it  is  suggested  that  this  latter  salt  might  be  used  for  the 
analj'tical  estimation  of  thorium. — J.  C.  C. 

Ainino-  and  hydroxy-compmmds  ;    Action  of  sulphites  on 

aromatic    .     "ith    Comtnunication.     Application    of 

the  sulphite  reaction  to  S07ne  ana-(l.5-)derivalives  of 
naphthalene.  H.  T.  Bucherer  and  A.  Uhlmann.  J. 
prakt.  Chem.,   1909,  80,  201—241. 

1  :o-NAPHTHYlESEDiAJirxE-2-suLPH0>-ic  acid  is  prepared 
by  heating  purified  1 : 5-naphth_vlenediamine  sulphate  with 
6  parts  of  fuming  sulphuric  acid  containing  5  per  cent,  of 
sulphur  trioxide  for  U  hours  at  100°— 110°  C.  The  mixture 
is  cooled,  mixed  with  1  part  of  fuming  acid  containing 
25  per  cent,  of  sulphur  trioxide  and  again  warmed.  The 
sulphonic  acid  separates  on  pouring  the  mass  into  water. 
On  boiling  this  acid  for  12  hours  with  sodium  bisulphite 
solution  (36°  B.),  treating  the  product  first  with  sodium 
hydroxide  and  then  with  hydrochloric  acid.  1 : 5  amino- 
naphthol-2-sulphonic  acid  is  obtained.  5-Acetylamino- 
l-naphthylamine-8-sulphonic  acid,  prepared  by  reducing 
Nietzki  and  Ziibelen's  nitroacetylnaphthionic  acid  with 
zinc  dust  and  h3'drocIiloric  acid  at  a  temperature  not 
exceeding  30°  C,  on  saponification  and  treatment  of  the 
resulting  diamino-acid  i\ith  sodium  bisulphite,  yields 
l:5-aminonaphthol-8-sulphonie  acid.  The  constitution  of 
this  acid  is  confirmed  by  its  yielding  1 : 5-aminonaphthol 
when  heated  with  20  per  cent,  hydrocldoric  acid.  With 
t«trazotised  benzidine  in  allialine  solution  it  yields  a 
dyestuff  giving  blue  violet  shades  on  cotton  which,  when 
diazotised  and  developed  on  the  fibre  with  f(-naphthol, 
become  dirty  reddish-violet.  When  combiued  with  the 
same  tetrazo-compound  in  acid  solution,  a  dyestuff  is 
obtained  which  gives  deep  blue  shades  on  cotton  ;  on 
diazotisation  and  development  with  /J-naphthol,  clear 
brown  shades  are  produced.  When  5-acetylamino-l- 
naphthylamine-8-sulphonic  acid  is  heated  on  (he  water- 
bath  for  20  hours  with  sodium  bisulphite  solution  (38°  B. ), 
1  :]5-aminonaphthol-4-sulphomc  acid  is  produced,  which  is 
separated  from  the  diamino-acid  and  the  isomeric  acid  by 
fractional  precipitation.  flTien  further  treated  with 
bisulphite  the  acid  yields  the  corresponding  dihydroxy- 
naphthalenesulphonic  acid.  This,  when  heated  in  a 
sealed  tube  with  ammonia,  yields  first  the  aminonaphthol- 
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sulphonic  acid  just  described  and  finally  the  diamino-acid. 
By  sulphonating  1 :5-diliy<lioxynaphtlialem'  it  seems 
probable  that  a  mixture  of  1 :5-dihytl>'oxyna|)litluvlene-2- 
and  -3-sulphonic  acids  are  produced.  Wlicn  1 :  5-amino- 
napUthol-7-sulpliouic  acid  ("  M "  acid)  is  treated  with 
bisulphite,  it  is  converted  into  1 : 5-dihydroxynaphthalene- 
7-sulphonic  acid. — J.  C.  C. 

Aniline  Black  ;     CotiMilulion  of  .     H.  T.  Bucherer. 

Ber.,   1!)09.  42,  2!>3 1—2933. 

The  author  cannot  accept  Willstiitter  and  Dorogi's 
formula  (tliis  J.,  1909,  095)  for  Aniline  Black  and  points 
out  that  an  indamine  forniiUa  for  Enicraldine,  the  red 
■  mine  and  Aniline  Black  wliich  are  all  very  .stable  towards 
acids,  is  not  reconcilable  with  the  fact  that  Indamines 
are  extremely  susceptible  to  the  action  of  acids.  The 
azine  constitution  is  at  least  equally  probable  in  the  case 
of  the  dyestuffs  of  the  Aniline  Black  group. — J.  C.  C. 

o-Azolhioanisol  and  o-thiodiuiiiiiidine.     K.    Brand.     Ber., 

1909.  42,  .•{463—3468. 
The  compounds  mentioned  in  the  title  have  been  prepared 
by  the  following  series  of  reactions.  o-Nitrothiophcnol, 
.SH.CjHi.NO.,,  is  obtained  by  boiling  an  alcoholic  solution 
of  o-dinitrodiphenyl  disulphide  with  a  mixture  of  sodium 
hydrosulpliide  and  hydroxide  or  a  suitable  amount  of 
sodium  sulphide,  disulphide,  or  iwlysulphide.  The 
solution  of  the  sodium  salt  of  o-nitrothiophenol  is  heated 
with  jwtassium  methyl  sulphate  for  some  hours  on  the 
water-bath  or,  better,  is  diluted  with  water  and  treated 
with  dimetliyl  sulphate.  A  ciuantitative  yield  of  o-nitro- 
thioanisol,  ni.pt.  S.5° — 87°  C.  is  obtained.  On  electiol3'tic 
reduction  by  Elbss  method,  this  is  converted  into  o-azo- 
thioani.sol,  in.pt.  156' — 158°  C,  which  can  be  reduced  to 
o-hydrazothioanisol,  m.pt.  104°  C,  by  means  of  sodium 
or  ammonium  hydrosulphide.  Tlie  latter  is  more  con- 
veniently jirepared.  however,  from  o-nitrothioanisol  by 
reduction  with  zinc  dust  and  sodium  hydroxide.  On 
treatment  with  hydrocliloric  acid  for  several  hours  in  the 
cold,  this  is  transformed  into  o-thiodianisidine.  m.pt. 
110° — 112°  C.  the  tetrazo-compound  of  which  gives  with 
sahcylic  acid  an  orange  yellow,  and  with  H-acid  a  blue 
dye.stuff  both  of  wliich  dye  cotton  direct.  The  diaeetyl 
compound  melts  at  245° — 247°  C. — J.  C.  C. 

Patents. 

l.S-Diaminonaphthalene-isulphonic    acid ;       Mannjaciure 

of  .     P.   A.   Newton,   Ixjndon.     From   Farbenfabr. 

vorm.  F.  Bayer  und  Co.,  Elberfeld,  tiermany.  Eng. 
Pat.  6831,  March  22,  1909. 
I.S-Nai'HTHYLENedhmink  acid  sulphate,  or  a  mixture 
of  sulphuric  acid  and  1.8-naphthylenediamine  capable  of 
forming  the  acid  sul])hate,  is  heated,  preferably  i«  vaaio. 
to  temperatures  above  100°  C.  (e.g.,  to  155°  C.  for  about 
10  hours)  :  the  product  is  dissolved  in  dilute  sodium 
carbonate  solution,  filtered,  and  the  filtrate  acidified, 
when  I.8-nai)hthvlenediamine-4-sulphonic  acid  separates 
out.— T.  F.  B. 

.420  di/e^luffs.  L.  Hesse.  0.  Giinthcr,  and  A.  Zart, 
Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld.  (Jermany.  V.S.  Pats.  933,446,  933.447, 
933.448,  and  033,562,  Sept.  7,  1909. 
(1).  Claim  is  made  for  the  azo  dyestuff  prejiared  by 
combining  diazotised  aniline-o-sulphonic  acid  with  eresi- 
dine.  diazotising  the  resulting  aminoazo-eompound  and 
combining  it  mth  5-hydroxy-l  :  2-phenylnapthiminazole- 
7-sulphonic  acid.  The  sodium  salt  is  a  tlark  jiowder 
giving  a  blue  solution  with  concentrated  sulphuric  acid 
and  dyeing  cotton  in  blue  shades.  (2).  An  azo  dyestuff 
is  prepared  by  combining  diazotised  1-naiihthylamine- 
2 : 4-disulphonic  acid  with  ;>-xyhdine,  diazotising  the 
resulting  aminoazo-eompound  and  combining  it  with 
2-phenyhimiiio-5-naphlhol-7-sul|'honic  acid.  The  sodium 
salt  is  a  dark  powder  giving  a  blue-green  solution  with 
concentrated  sulphuric  acid  and  dyeing  cotton  in  violet 
shades.  (3).  Diazotised  aniline-o-sulphonie  acid  is  com- 
bined with  p-xylidine.  the  resulting  aminoazo-eompound 
is  diazotised   and   combined  with  2-amino-5-naphthol-l  : 


7-diBulphonic  acid.  The  sodium  salt  of  the  product  is  a 
dark  green  jxiwder  giving  a  greenish-blue  solution  with 
concentrated  sulphuric  acid  and  dyeing  cotton  in  bluish- 
red  shades.  (4).  An  azo  dyestuff  is  prepared  by 
combining  diazotised  «i-xyhdine-o-sulphonic  acid  with 
p-xylidine,  diazotising  the  resulting  aminoazo-eompound 
and  combining  it  with  2-phenylamino-5-naphthol-7- 
sulphonic  acid.  The  product  in  the  form  of  the  sodium 
salt  is  a  dark  green  powder  giving  a  lilue  solution  with 
concentrated  sulphuric  acid  aud  dyeing  cotton  in  reddish- 
violet  shades. — J.  C.  C. 

Anthracene  series  ;   Process  for  preparintj  grey  fal  di/fstugg 

of  the  .     Farbenfabr.    vorm.    F.    Bayer   luid   Co 

Ger.  Pat.  213,501,  Oct.  1,  1908. 

o-a-.\KTnRiMiDES  are  nitrated  and  the  nitro-componnds 
reduced  ;  the  resulting  compounds  dye  cotton  fai^t  grey 
shades  from  the  vat. — T.  F.  B. 

Sulphur  [sulphide]  dtjeMu^s ;  Brown  and  oUvt  — . 
H.  tiley,  Berlin,  and  P.  Dieterle,  Lvons,  Assignoi-s  to 
Act.-Gcs.  f.  Aniliiifabr.,  Beriin.  U.S.  Pats.  934,302 
and  934,303,  Sept.  14,  1909. 

When  o-  or  p-aminophenol  is  heated  with  w-toluyhnidi. 
amine  and  sulphur,  sulphide  dyestuffs  are  obtained  which 
dye  cotton  fast  l)rown  and  fihve  sha<les  respectively  from 
alkali  siUphide  solutions,  without  mordants.  The  dyi  sluffn 
from  one  raol.  of  o-aminophenol  and  two  of  ni-toliiylene- 
diamine.  and  from  two  mols.  of  /jaminophenol  and  one 
of  ;/i-toluylenedianiine  are  de.seribeil. — T.  F.  B. 

.4  zo  dyestuff  dyeing  chromed  wool ;  Process  jar  the  pro- 
duction of  ati  .     .\ct.-Ges.  f.  Anilinfabr.     Fr.  Pn' 

401,092,  March  22,   1909. 

o-CHi.OKO-p->"iTRAXll,lNE  is  diazotiscd  and  combined  with 
salicylic  acid  in  alkaline  solution.  The  resulting  azo 
dyestuff  gives  fast  brick-red  shades  on  chromed  wt>ol. 

^J.  c.  c. 

Monoazo  dyestuffs;     Process  for  the  production  of  i/dloii 

.     Act.-Ges.     f.     Anilinfalir.        Fr.     Pat.     401.133 

March  23,  1909. 

The  disuJphonic  acid  ol  //-  m  "toluidine  is  diazotisiii 
and  combined  in  alkaline  solution  with  jihenylnielliyl- 
pyrazolone.  The  azo  dyestuff  obtained  gives  clear 
yellow  shades  on  wool,  which  are  very  fast  to  light. 

^J.  C.  C. 


Dyestuffs;    Manufacture  of  new  .     Farbwerke  vorm. 

Meister.  Lucius,  und  Briining.  Second  Addition, 
dated  Feb.  11,  1909,  to  Fr.  Pat.  400.590.  Feb.  11,  HHKt. 
Under  Int.  Conv.,  Nov.  6,  1908.  (See  Eng.  Pat.  3758, 
this  ,1..  1909,  97.5.  and  Ger.  Pat.  208.968,  this  J.,  1909, 
517.) 

Instead  of  the  <liamines  mentioned  in  the  principal  patent 
and  the  first  addition,  their  sulphonic  acids  may  advantage- 
ously be  employed.  .\n  example  is  given  describinc  the 
combination  of  diazotised  ^-nitrol)enzoyl-;(-phenylene- 
diaminesulphonie  acid  with  ;>-nitrobenzoyl-2  : 5 : 7- 
aminonaphtholsulphonic  acid  in  alkaline  solution.  The 
resulting  dyestuff  gives  bluish-red  shades  on  cotton  which 
are  unelianged  by  diazotisation  and  develojiment  with 
/3-naphthol  on  the  fibre. — J.  C.  C. 

3-Oxy-(\)-lhionaphthtnfs  ;    Procris  for  preparing  halogen- 

substituted  .     Badische    Anilin    nnd   Soda    Fabrik. 

Ger.  Pat.  212,942,  Oct.  23,  1906. 

3-OxY-(l)-TiiiONAPHTllEKB  and  its  honiologues  or  deriva- 
tives are  converted  into  halogen-snbstitiition  jiroibiel.x 
by  treatment  with  chlorine  or  bromine  or  stdislaiices 
which  pro<luce  chlorine  or  bromine  (exceiiting  alkali 
hy]><>chlorites  or  hyjiobroniites).  Mono-  or  di-hnlogen 
derivatives  can  be  jiroduced.  the  halogen  being  allaehed 
to   the   nucleus   containing  sulphur. — T.  F.  B. 
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Dyestuffs  soluble   in  fats,   oils,   and   resins;    Process  jm- 

preparing    .     Chera.     Fabr.     Florsheim     Dr.     H. 

Noerdlinger.  Ger.  Pat.  213.172,  Nov.  29,  1908. 
Addition  to  Ger.  Pat.  198.278,  .Jan.  0,  1907. 
The  dyestuffs  soluble  in  fats,  oils,  etc.,  prepared  according 
to  the  original  patent  (this  J.,  1908.  801).  are  rendered 
imicli  more  intense  and  brilliant  by  mixing  them  with 
Ijasic  dyeatuffs  soluble  in  fats.  These  basic  dyestuffs 
may  be  added  to  the  other  dyestuffs  at  a  suitable  stage 
of  the  process,  or  both  dyestuffs  may  be  rendered  fat-soluble 
by  one  process.  Also  the  alkali  salts  of  alizarin  may 
he  precipitated  by  means  of  basic  dyestuffs,  and  the 
resulting  product  mixed  or  melted  with  the  alkaline- 
rarth.  earth,  or  heavy  metal  salts  of  fatty  or  resin  acids, 
with  or  without  addition  of  free  fatty  or  resin  acid. 

— T.  F.  B. 

A-.oxy  dyestuffs  dyeing  cotton  direct  ;  Process  for  prepariac/ 

.     L.  CasscUa  und  Co.     Ger.  Pat.  213,278,  March  12. 

1908. 

DiAZOTisED  /)-nitraniline  or  one  of  its  derivatives  is 
(ombined  in  acid  solution  with  2.5-aminonaphthol-7- 
sid|ihonic  acid  ;  on  reducing  this  azo  dyestuff  by  means  of 
alkaline  reducing  agents,  direct  cotton  azoxy  dyestuffs 
are  obtained,  which,  when  developed  on  the  fibre,  produce 
very  fast,  deep  red  shades  :  in  this  respect  they  differ 
frcjm  the  dyestuffs  obtained  by  performing  the  combina- 
tion in  alkaline  solution,  the  shades  of  these  not  being 
improved   by   development. — T.  F.  B. 

Vat  dyestuffs  ;   Process  for  preparing  halogenated  red . 

Ges.  f.  Chem.  Ind.  in  Basel.  Cier.  Pat.  213.504,° June  5, 
1908.  Addition  to  Ger.  Pat.  196,349,  April  27,  1907. 
(See  this  J.,  1908,  557.) 

TuE  condensation  product  of  acenaphthenequinone  and 
3-oxy-(l)-thionaphthene  is  treated  with  halogens  or 
-substances  develojiing  halogens,  at  the  ordinary  tempera- 
ture, in  presence  of  concentrated  sulphuric  acid.  (See 
also  Ger.  Pat.  198,510  ;    this  J.,  1908,  801.)— T.  F.  B. 

Vat   dyestuffs  ;    Process   for   preparing  halogenated  . 

Ges.  f.  Chem.  Ind.  in  Basel.  Ger.' Pat.  213,505,  May 
12.  1908. 

Halogen-substituted  isatin  derivatives  of  the  naphtlm- 
line  series  are  condensed  witli  3-oxy-(l)-thionaphthene 
and  its  derivatives.  These  products  form  vats  from  which 
cotton  is  dyed  various  shades  of  brown-\iolet,  violet- 
srey,  grey,  and  violet-black. — T.  F.  B. 


Dyestuffs    containing 

compounds   of  

213,714.  March  29. 


sulphur ;      Preparation    of    leiico- 
Kalle  und   Co.   A.-G.     Ger.    Pat. 
1908. 


When dioxindoleis condensed  with3-oxy-(l)-thionaphthene 
iir  its  -2-carboxylic  acid  or  another  of  its  benzcne- 
•iul)stitution  products,  preferably  in  presence  of  an  alkali 
'■arlMjiiate,  leuco  compounds  of  indigo  analogues  containing 
sulphur  are  produced.  These  compounds  are  soluble  iii 
alkali  liydroxides  to  yellow  solutions,  from  which  red 
dyestuffs  are  precipitated  in  contact  with  air,  and  which 
serve  for  the  production  of  red  dyeings  on  fibres. — T.  F.  B. 

Viit  dyestuffs  of  the  anthracene  series  ;  Manufacture  of . 

(J.  Imray,  London.  From  Farbwerke  vorm.  Meister. 
Liicius.  und  Briining,  Hochst  on  Maine,  Germany. 
Eng.  Pat.  25.551.  Nov.  20,  1908. 

See  Ger.  Pat.  208,969  of  1908  ;   this  J.,  1909,  650.— T.  F.  B. 

Azo  dyestuffs.  3.  Jansen  and  W.  Neelmeier,  Leverkusen, 
Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und  Co.. 
Elberfeld,  Germany.  U.S.  Pats.  933.841  and  933,842, 
Sept.  14,  1909. 

See  Ger.  Pat.  210,597  and  Fr.  Pat.  396,381  of  1908  ; 
this  J.,   1909,  698  and  595.— T.  F.  B. 

Vat  [anthracene]  dyestuff.  J.  Deinet,  Assignor  to  Farben- 
fabr. vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  935,.590,  Sept.  28,  1909. 

See  Fr.  Pat.  400,053  of  1909  ;  this  .J.,  1909,  1029.— T.  F.  B. 


Pi/razolone  dyes  and  process  of  making  th,_m.  1'.   .Julius 

and  E.  Fussenegger,  Assignors  to  Badische  Anilin  und 

Soda     Fabrik.     Ludwigshafen     on     Rhine,  Germanv 

U.S.  Pat.  935,370,  Sept.  28,   1909.  •'" 

See  Fr.  Pat.  398,002  of  1909  ;  this  J.,  1909,  832.— T.  F.  B. 

.420  dyestuff.  P.  .Julius  and  E.  Fussenegger,  Assignors 
to  Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen 
on  Rhine,  Germany.  U.S.  Pat.  935,371,  Sent  28 
1909.  ^   ■        ' 

See  Fr.  Pat.  398.002  of  1909  ;   this  .J..  1909.  832.— T.  F.  B. 


V.-PREPARING,    BLEACHING,    DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

Silks  ;    Proximate  composition  [and  constitution]  of  various 

.      V.  Moiwamino  acids  from  Niet  ngo  tscim  (China) 

silk.  E.  Abderhalden  and  C.  A.  Biossa.  VI.  Mono- 
amino  acids  from  Indian  tu.isah  silk.  E.  Abderhalden 
and  \V.  Spack.  VII.  Monoamino  acids  from  the  gum 
of  Canton  silk.  E.  Abderhalden  and  Worms  Z 
physiol.  Chem.,  1909,  62,  129—132,  142—144. 
The  authors  have  examined  the  products  of  hydrolysis 
from  the  cocoons  of  Niet  ngo  tsam  silk,  and  obtaine'd  a 
residue  of  melanine  products  equal  to  1  per  cent.  The 
determination  of  tyrosine  and  the  remaining  monoamino 
acids  was  carried  out  in  the  usual  way,  and  the  yields 
obtained  from  100  grms.  of  dry  ash-free  substance  were  • 
glycoeoll,  24  grms. ;  alanine,  18-5  grms. ;  tyrosine.  7-8  .^rins  • 
with  small  proportions  of  glutamic  acid,  aspartic'acid' 
leucine,  serine,  proline,  and  phenylalamne.  From  Indian 
tussah  silk  an  average  yield  of  gum  equal  to  16  per  cent 
was  obtained.  The  residue  left  by  hydrolysis  of  the 
degumnied  silk  was  16  jjer  cent.,  which  was"  reduced  to 
6  per  cent.  Ijy  a  more  drastic  treatment.  The  yield  of 
ultimate  products  calculated  per  100  grms.  of  d"ry  ash- 
free  substance  was  :  glycoeoll,  9-5  grms.  ;  alanine.  24  o-rms  • 
the  remaining  amino-acids  being  similar  to  above"  The 
gum  obtained  from  Canton  silk  gave  by  hydrolysis  with 
(1).  25  per  cent,  sulphuric  acid,  (2)  fuming  hydrocliloric 
acid,  a  residue  equal  to  1  per  cent.  In  the  determination 
of  the  ultimate  products,  it  was  found  essential  to  have 
a  good  vacuum  (O-l  to  0-2  mm.)  for  di.stining  the  esters. 
By  this  means  a  fraction  containing  aspartic  and  glutamic 
acids  was  obtained.  The  results  obtained  show  clearlv 
that  the  gum  is  quite  different  in  composition  from  silk 
fibroin  or  gelatin. — W.  N.  B. 

Mordanting  of  wool  with  iron  salts.  R.  Mohlau.  Ver 
Deut.scher  Chemiker,  Sept.,  1909.  Chem -Zeit  1009 
33.   1020.  ■■      '      ' 

When  wool  which  has  been  mordanted  with  iron  salts 
is  exposed  to  light,  it  assumes  a  grey  or  brownish-yellow 
tone.  A  process  of  oxidation  apparently  takes  "place, 
which,  liow^ever,  is  dependent  upon  the  jirescnce  of  light,' 
since  in  an  atmosphere  of  oxygen  or  oj.one,  and  in  the 
dark,  no  change  occurs.  The"  mordanted  wool  becomes 
yellow  upon  placing  it  in  a  slightly  alkaline  solution  of 
hydrogen  jjeroxide,  indicating  that  the  iioii  is  oxidised 
from  the  ferro-  to  the  ferio-ferri-form.  The  shades 
obtained  upon  this  •'  oxidised  "  mordant  are  richer  and 
darker  than  those  with  the  original  one. — F.  M. 

Mordants  on  wool;     Fixation  of  "  Scheurer"  .      R. 

Mohlau.    Ver.  Deutscher  Chemiker.  Sept.,  1909      Cliem - 
Zeit.,  1909,  33,  1020. 

Samples  of  wool  were  mordanted  with  salts  of  the 
following  nineteen  metals  :  cerium,  thorium,  zirconium, 
ytterbium,  beryllium,  aluminium,  nickel,  eobalt.  uranium) 
chromium,  cojjper,  zinc,  cadmium,  manganese,  antimony, 
lead,  tin,  thallium,  and  iron.  Solutions  of  the  sulphates 
were  employed,  as  jjrcliminary  trials  showed  that  from 
such  solutions  the  oxide  of  the  metal  was  generally  ab.sorbed 
by  the  wool.  The  mordanting  baths  were  maintained 
at  constant   volume  and  contained   (1),  5  per  cent,   and 
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(2).  10  per  cent,  of  the  metallic  salt,  calculated  upon  tlie 
weight  of  the  wool.  The  material  (flannel)  was  entered 
into  tlio  bath  at  60°  C.,  and  kept  in  constant  niovemcnt 
wliilst  the  tcmiierature  was  raised  (within  half  an  hour) 
to  the  boiling  point  and  maintained  there  for  oiw  hour. 
Parallel  triaKs  in  which  2'.")  per  cent,  of  sulphuric  ai  id  was 
added  to  the  bath  were  also  made.  The  amount  of  o.\ide 
absorbed  was  estimated  from  the  quantity  of  metallic 
salt  remaining  in  the  bath,  a  control  analysis  of  a  solution 
of  the  salt  of  known  strength  being  made  at  the  same  time. 
It  was  found  that  these  "  Seheurer  "  mordants  are  readily 
absorbed  by  the  wool,  being  fixed  (from  solutions  of  the 
s(di)hates)  in  a  form  which  at  present  has  not  been 
definitely  determined.  Sulphuric  acid  prejudicially  affects 
the  amount  of  absorption,  except  in  the  ease  of  copper  and 
antimony.  Wool  mordanted  with  the  above  mordants 
can  with  advantage  be  employed  in  the  characterisation 
of  mordant  dyestuffs. — F.  M. 

Adsorption  0/  dt/estuffx.     H.  Freundlich  and  W.  Neumann. 
Z.  physik.   Chcm.,   1909,  67,  53S— 550. 

The  authors  point  out  that  when  an  adsorbent  has  been 
dyeil  "'  fast."  an  insoluble  comjjound  has  not  necessarily 
been  formed  in  the  fibre  or  other  adsorbent.  A  fairly 
concentrated  solution  of  New  Fuchsine  was  decolorised 
by  blood  charcoal  (which  left  9-5  per  cent,  of  ash  on 
ignition) ;  about  one-third  of  the  chlor-ion  originally 
present  was  left  in  the  hquid,  which  only  showed  an 
acid  reaction  on  being  evaporated  almost  to  dryness. 
Part  of  this  chlor-ion,  though  a  relatively  small  part, 
was  combined  with  calcium  ;  the  authors  were  unable  to 
identify  the  other  bases,  which  must  have  come  from  the 
charcoal.  Ammonia  was  present  in  traces  only.  When 
the  charcoal  was  heated  with  alkaU  hydroxide  solution, 
ammonia  was  evolved  ;  it  was  also  evolved  under  the 
same  conditions  from  the  liquid  obtained  by  decolorising 
the  New  Fuchsine  solution  with  blood  charcoal,  and 
the  authors  are  of  opinion  that  an  organic  base  which 
s))lits  off  ammonia  on  heating  with  alkali  hydroxide 
solution  probably  combines  with  the  greater  part  of  the 
elilorino  in  this  ease.  .Similar  results  were  obtained  on 
replacing  the  blood  charcoal  by  ])urified  soot  from  burning 
benzene.  Colloidal  arsenious  suli)hide.  obtained  by 
passing  hydrogen  sul]ihidc  into  an  arsenious  acid  solution, 
was  then  precipitati^d  with  a  New  Fuchsine  solution ; 
the  liquid  was  decolorised  and  the  suli)liide  eomiilctcly 
precipitated  in  the  form  of  deep  red  flakes.  The  (|uan- 
titative  examination  of  the  colourless  liquid  could  not  be 
carried  out  with  great  accuracy,  as  either  arsenious  acid, 
or  hydrogen  sidphide,  or  both  were  still  present,  but 
ai)proxiniately  all  the  clUor-ion  was  found  in  the  liquid 
as  free  hydrochloric  acid.  The  same  result  was  obtained 
on  replacing  the  New  Fuchsine  by  morphine  hydro- 
chloride. These  results  were  confirmed  b\  measnri'ments 
of  the  electrical  conductivity.  The  authors  think  that 
the  hydrogen  ion  which  combines  with  the  chlor-ion  is 
yielded  by  hydrogen  sul])hide  and  arsenious  acid  a<lsorbed 
by  the  arsenious  sul|ihide.  and  that  basic  dyestuffs  are 
always  fixed  on  the  fibre  in  the  form  of  a  salt,  probably 
of  a  weak  organic  acid,  formed  by  double  decomiiosition 
between  the  dyestuff  and  an  impurity  in  the  adsorbent. 

— E.  F. 

Iiidanthrene  ;    New  method  0/  fixing icithoid  Meaniivg. 

0.  Fricdlander.  Rev.  Gen.  Mat.  Col.,  1909.  13.  283. 
The  exi.sting  process  for  obviating  the  necessity  for 
steaming  cotton  goods  printed  with  Indanthreno,  consists 
in  printing  with  a  colour  to  which  ferrous  sulphate  and  a 
tin  salt  are  added,  then  drying  and  developing  in  a  very 
hot  bath  of  caustic  soda.  .'\|)art  from  the  commercial 
disadvantages  of  this  extra  develo]iing  bath,  it  is  necessary 
to  suspend  finely-divided  manganese  dioxide  in  the  bath 
in  order  to  ensure  a  sufficiently  clear  white.  In  the 
author's  process,  hydrosulphite  ])owder  (B.A.S.F.)  in 
the  proportion  of  12  grms.  per  litre,  is  added  to  the  colour 
consisting  of  Indanlhrene,  British  gum  and  caustic  soda 
and  made  up  several  hours  before  use.  After  printing, 
the  gooils  are  «ell  dried  and  washed.  Wlu-re  it  is  desired 
to  develop  Aniline  Black  with  the  same  drying  process, 
the  short   steaming   which  is  necessary  does  not  affect 


the  colour.  The  method  is  applicable  to  most  of  those 
dyestuffs  which  can  be  reduced  in  alkaline  solution. 

— H.  P.  P. 

Colour  systems  ;     Action  of  light  on  .     K.   Gebhard. 

Z.    angew.    Chcm.,    1909,    22,    1890—1893.     (Compare 
this  J.,  1909,  304). 

The  author  discusses  especially  the  action  of  light  on 
alizarin  dyestuffs.  It  is  probable  that  fading  (decora- 
position)  of  alizarin  dyestuffs  is  due  to  the  fission  of  the 
nucleus  by  means  of  photochemical  hydrolysis  or  autoxida- 
tion.  In  the  presence  of  moisture  the  fading  of  alizarin 
is  represented  as  follows : — 

-f     O 

CoHi-C^CoHj.OH  -h  2H  -I-  200H-* 

/\ 
+     O 

HOO        OH 
-*C6H4<^C,H,(0H).->CeHi(CO,H)j-l-C6H,(UH)4. 

HOO        OH 

Further,  in  the  hydroxyanthraquinones  the  number  and 
position  of  the  hydroxyl  groups  determines  the  sensitive- 
ness towards  light  ;  thus  when  a  third  hydroxy-group  is 
introduced  into  alizarin  in  the  jjara-position.  a  ilistinctly 
more  sensitive  dyestuff  (purpurin)  is  produced,  but  if 
the  hydroxy-group  entei-s  the  meta-position  the  sensitive- 
ness to  light  is  less  (Anthracene  Brown).  When  the 
hydroxy-group  entere  the  second  benzene  ring,  dyestuffs 
are  ))roduced  wliich  are  still  more  sensitive  to  light  than 
purpurin,  namely,  jUizarin  SU(i  and  AUzarin  .*<X.  The 
introduction  of  more  hydroxyl  groups  increases  the 
sensitiveness  to  light.  Replacement  of  the  OH  l)v  the 
SH  group  increases  the  sensitiveness  to  light,  thus  Acid 
Alizarin  Green  is  more  sensitive  than  Acid  Alizarin  Blue. 
The  (juinoline  nucleus  acts  in  the  same  direction  (Alizarin 
Green  ,•>,  Ahzarin  Blue.  Alizarin  Indigo  Blue)  and  the 
amino-group  to  a  still  greater  extent  (.Mizarin  (!arnel. 
Alizarin  Maroon).  The  nitro-group  increases  the  resisl- 
ance  to  light  (a-  and  (^-nitroalizarin).  As  regards  the 
position  taken  up  by  substitnents,  the  para  decreases  and 
the  meta  increases  the  fastness  to  light. — J.  C.  C. 

Patents. 

Solvints    for    iiitroctlliilose    [in    mnnii/acture    of    artificial 

■lilk] ;     Reeoivry    0/    ■ .      Fabrique    do    Soie    Artif. 

de  Tnbize     Fr.  Pat.  401,262,  .July  1,5,  1908. 

In  place  of  sulphuric  acid  of  66°  B.  which  has  been 
employed  for  the  absorption  of  the  ether  and  alcohol 
vapours,  it  is  proposed  to  use  acid  of  no  more  than  (i2°  B. 
The  absorptive  ])ower  of  the  more  dilute  acid  is  sufficient, 
and  the  reconcentration  which  is  required  from  tinu"  to 
time,  mav  be  carried  out  in  leaden  ves,sels  instead  of  in  the 
platinum  ones  necessary  for  acid  of  06°  B.— F.  51. 

« 

Artificial  silk;    Production   of  .     A.   C.   Cordonnier- 

Wibaux.  Fr.  Pat.  401.343.  .luly  20.  1908. 
In  the  jiroduction  of  threads  from  a  solution  of  collodion 
in  acetone,  the  evaporation  of  the  solvent  iiroduces  s 
certain  degree  of  cooling  of  the  surrounding  atmosphere 
and  the  surface  of  the  thread  often  liecomcs  dull  and 
"  milky "  from  the  deposition  of  moisture.  This  is 
avoided  by  passing  the  newly-formed  thread  in  close 
proximity  to  suitably  arranged  sources  of  heat.  The 
dehydration  of  fibres  produced  by  the  cuprammonium 
process  may  be  carried  ovit  l>y  the  same  arrangement, 
and  the  strength  of  the  fibres  is  improved. — F.  M. 

Bleaching  process.     J.  Mehne.     Fr.  Pat.  401.211.  Mar.  26. 

1909. 
The  process  consists  in  the  employment  of  a  l)ath  pnpand 
by   dissol\ing   an    alkaline   peroxide   in    cold    woter   and 
adding  sufficient  fatty  (or  resin)  ocid  to  neutralise  the 
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alkali.  The  materials  to  be  bleached  remain  in  this 
peroxide-soap  bath  for  about  12  hours  and  are  then 
squeezed  and  rinsed. — F.  M. 

Mercerisiiiq    under     tension ;      Machine     for    .     P. 

Haiin.     Fr.    Pat.   401,004,   Mar.    12,    1909. 

The  pieces  pass  between  rollers  to  which  a  heavy  pressure 
is  applied,  and  then  into  the  caustic  liquor.  After 
impregnation,  longitudinal  shrinkage  is  prevented  by 
passing  the  pieces  between  a  series  of  squeezing  rollers 
(the  peripheral  speed  of  each  pair  of  wliich  is  sUghtly 
i;rcater  than  that  of  the  preceding  pair)  and  lateral 
shrinkage  is  avoided  by  interposing  a  number  of  screw- 
threaded  expanding  rollers.  The  squeezing  bowls  and 
expanding  rollers  are  supplied  with  toothed  wheels,  which 
jiar  one  into  the  other  and  thus  transmit  the  jiower 
irom  a  main  cog-wheel. — F.  M. 

Dyeing  machine  for  wool  in  the  form  of  sliver,  hanks,  or 
on  bobbins.     H.  Maly.     Fr.  Pat.  401,290,  Mar.  27,  1909. 

The  machine  comprises  a  vessel  to  contain  the  dye- 
iiquors  and  a  dye-vat,  connected  together  by  pipes 
supplied  with  three-way  valves,  and  a  rotary  pump  and 
steam  injector.  The  material  to  be  dyed  is  arranged  on 
perforated  tubes,  fitting  into  hollow  discs  which  arc 
supported  upon  the  perforated,  hollow  central  spindle  of 
the  dye-vat.  The  dye-liquor  is  forced,  by  means  of  the 
pump,  alternately  over  the  material  and  througli  the 
spindle,  the  circulation  being  assisted  by  the  use  of  the 
steam  injector,  which  also  ensures  the  temperature  of  the 
Uquors  being  maintained  at  100°  C,  or  more. — F.  M. 

Dyeing  half-wool  or  half-silk  goods  with  sulphide  dyestuffs  ; 

Prociss  for  reserving  the  wool  or  silk  in .     Farbwerk 

Miihlheim  vorm.  A.  Leonhardt  und  Co.  Ger.  Pat. 
212,9.51,  Sept.  12,  1908. 

When  "  jirotamol  "  (Fiirber  Zeit.,  1908,  266)  is  added  to 
the  sulphide  dye-bath,  the  wool  or  silk  in  half-wool  or 
half-silk  goods  remains  undyed  :  the  temperature  of  the 
dye-bath"  is  preferably  30°— 40°  C— T.  F.  B. 

Waterproofing   fihroits   materials.     A.    0.    Tate,    Toronto, 
Canada.    U.S.  Pat.  933,861,  Sept.  14,  1909. 

The  material  is  heated  with  a  substance  of  a  soapy  nature 
ill  order  to  render  the  interior  fibres  non-capillary.  It  is 
then  immersed  in  an  electrolytic  bath  and  "palmate 
nf  aluminium  "  is  deposited  on  one  or  both  of  its  sides. 

— S.  H.  H. 

.1  rlificial  lace  fabric  and  the  like  ;    Method  of  producimj 

.     M.  Ratignier  and  H.  Pervilhac,  Lvons,  France. 

U.S.  Pat.  934.214,  Sept.  14,  1909.  "  i 

SEEEng.  Pat.  13,518of  1907  :  this  J.,  1907,  1196.— T.  F.  B.    i 

Wool    fibre  ;     Apparatus    for    supplying    liquid    to    . 

W.  J.  Murray,  Bristol,  Pa.,  U.S.A.  Eng.  Pat.  1,594, 
•Jan.  22,  1909." 

See  U.S.  Pat.  927,998  of  1909  ;  this  J.,  1909,881.— T.  F.  B. 

.Mercerising    textile    fabrics ;     Apparatus    for    .     R. 

E.  Ellis,  London.  From  Heberiein  et  Cie.,  St.  Gall, 
Switzeriand.     Eng.  Pat.  4683,  Feb.  25,  1909. 

See  Fr.  Pat,  399,904  of  1909  ;   this  J.,  1909,  935.— T.  F.  B. 

,  Dyeintj    yarn ;     Apparatus    for    .     .J.    Kershaw    and 

i    .1.  T.  Cole,  Menston.     U.S.  Pat.  934,543,  Sept.  21,  1909. 

See  Eng.  Pat.  16,329  of  1908  ;  this  J.,  1909,  979.— T.  F.  B. 

Fibrous     male  rial ;      Preserving     composition    for    . 

K.  H.  Wolman  and  B.  Diamand,  Idaweiche,  Germany, 
Assignors  to  M.  Barschall,  Nice-Ciraiez,  France.  U.S. 
Pat.  934,871,  Sept.  21,  1909. 

See  Eng.  Pat.  19,241  of  1906  ;  this  J.,  1907,  529.— T.  F.  B. 

><i~.inq   textile   materials ;    Method  of  .     J.    Boyeux, 

Villcurbanne,  France.  U.S.  Pat.  934,034,  Sept.  14, 
1909. 

See  Eng.  Pat.  233  of  1907  ;    this  .!.,  1908,  158.— T.  F.  B. 


Emulsifying  and  saponifying  fatty  siih.^l'im ,  ,  f  render 
them  suitable  for  the  manufacture  of  soaps  arid  eleansiruj 
textiles.     Fr.    Pat.    400,792.     See    Xll. 

Decolorising    product    of    sodium    hydrosulphite    and    zinc 
dust.     Fr.  Pat.  401,000.     See  VII. 

Recovery  of  alcohol  and  ether  lost   in  the  air  during  the 
manufacture  of  artificial  silk.     Fr.  Pat.  401,182.     See  I. 


VII.— ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Sodium    chloride ;     Boiling    point    of    .     F.    Emieli. 

Ges.    Deutscher   Naturforsclicr   u.    Aerzte,    Sept.    1909. 
Chem.-Zeit.,  1909,  33,  1015. 

When  sodium  chloride  is  introduced  into  an  iridium 
tiask  whicli  is  heated  to  a  temperature  of  about  2000°  C., 
the  rate  of  vaporisation  is  so  rapid  as  to  be  almost 
explosive.  The  temperature  at  which  vaporisation 
commences  has  now  been  determined  by  gradually 
raising  the  temperature  of  an  electrically  heated  iridium 
plate,  until  the  sample  of  salt  swells  up  and  disappears. 
This  temiJerature  (optically  determined)  corresponds- 
with  the  melting  point  of  platinum,  i.e.,  about  1750°  C. 

— F.  M. 

Sodium    hypochlorite ;     Electrolytic    preparation    of    . 

W.    Ogloblin.     J.    Russ.    Phy.s.-Chem.    Ges.,    1909,    41. 
670—679.     Chem.  Zentr.,   1909,  2,   1177—1178. 

From  results  obtained  with  an  apparatus  of  the  Keller 
type  for  the  electrolytic  production  of  sodium  hypo- 
chlorite from  common  salt,  the  author  draws  the  following 
conclusions.  In  a  given  period  of  time,  with  constant 
temperature.  E.M.F.,  and  current-strength,  the  yield 
of  sodium  hypoclilorite  is  higlier  the  greater  the  con- 
centration of  tlie  salt  solution.  The  yield  is  also  increased 
by  keeping  the  quantity  of  electrolyte  small,  having  as 
few  interruptions  in  working  as  possible,  and  using  a 
high  current-strength  and  low  temperature.  Electro- 
lytically  prepared  sodium  hypochlorite  solution  suffers 
less  decomposition  on  exposure  to  light  and  air  tlian  a 
bleaching  powder  solution  of  equivalent  concentration. 

—A.  S. 

Copper  sulphate  ;    Influence  of  temperature  on  the  decom- 
position of in  a  current  of  dry  air.     W.  VVanjukow. 

J.  Russ.  Phys.-Chem.  Ges..  1909,  41,  688—717.  Chem. 
Zentr.,  1909,  2,  1124. 
Crystallised  copper  sulphate  was  heated  in  a  porcelain 
boat  in  a  porcelain  tube  contained  in  a  Heraeiis  furnace, 
a  current  of  dry  air  being  passed  through  the  tube,  and 
the  temperature  measured  just  above  the  boat  by  means 
of  a  thermo-couple.  The  results  obtained  were  as 
follows  :— The  formation  of  the  hydrate,  CuSOj,3H20, 
is  complete  at  30°  C.  Between  93°  and  98°  C.  the  hydrate, 
CuS04,H.20,  is  formed,  and  above  98°  C.  formation  of 
the  anhydrous  salt  commences,  being  complete  at  232°  C. 
The  anhydrous  salt  is  stable  up  to  341°  C,  but  above 
this  tcmpei'ature  evolution  of  sulphur  dioxide  begins. 
Between  341°  and  621°  C.  there  is  formed  a  brown  oxy-salt. 
8Cu0,3SO3,  which  gives  a  fclue  hydrate  with  boiling 
water.  Between  621°  and  670°  C.  both  suli>liui-  dioxide 
and  sulphur  trioxide  are  evolved,  and  an  orange-coloured 
oxy-salt,  2CUO.SO3,  is  formed,  which  also  yields  a  blue 
hydrate.  This  orange-coloured  salt  begins  to  decompose 
at  704°  C,  but  decomposition  is  still  not  complete  at 
850°  C— A.  S. 

Alcohol  for  use  in  preparing  sodium  hydrosulphite  ;  French 

denaturation  tax  on .     Board  of  Trade  J.,  Sept.  30. 

1909.     [T.R.] 
In  virtue  of  a  Ministerial  Decision,  dated  July  8th,  1909. 
sodium  hydrosulphite  in  powder  shall  pay.  in  addition  to 
the  Customs  duty  applicable  to  "  salts  of  soda  not  specially 
mentioned,"  the  denaturation  tax  on  the  alcohol  used  in 
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Its  preparation  on  the  basis  of  4  centilitres  of  alcohol  per 
kilo,  of  the  salt.  (Hitherto  the  donaturation  tax  has  been 
payable  on  the  basis  of  50  centilitres  of  alcohol  per  kilo.) 

Sulphur  industry  of  Italy.     U.S.  Cons.  Rep.,  Sept..  1909 

[T.R.] 
The  following  figures  show  the  amount  of  raw  sulphur 
produced  and  exported  in  Italy  and  SicUy  from  1905  to 


Year. 

Tons. 

Production. 

Exportation, 

190S 

568,927 
499,814 
426,072 
44,'i,720 

381,128 
336,339 
297.37S 
330,093 

1908 

1907 

1908 

The  production  of  sulphur  in  Sicily  itself,  which  pro- 
duced nearly  all  the  sulphur  mined  iii  Italy,  is  shown  by 
the  following  figures  : — 


1903. 


Production  of  Sicily 

Exports  to — 

Italy  proper 

France  

Other    European    countries 

United  States    

Other  countries 

Totals   

Stock  unsold •. . . 

Average  price  per  ton 


Tons. 
522,27J 

46,974 

79,727 

180,194 

157,259 

27,747 


491,901 
363,495 


Tons. 
399,672 

57,743 

50,868 

188.2S3 

4.07:) 

3I.US4 


1908. 


Tons. 
41.),580 

fi0,134 
96.448 
171,955 
12.4S4 
34.052 


341,951 
596.445 

7U. 


375,073 

618.459 

753. 


Graphite    production    in   the    United   Stiititi.     U.S.    Geo] 

Survey,  1908.  [T.R.] 
N0TWITHST.4NDIXC.  tlic  steady  increase  in  the  use  of 
graphite  in  the  manufacture  of  lubricants,  rust-resisting 
paints,  etc.,  there  was  a  decline  in  the  out|nit  of  this 
mineral  in  I!)OS.  During  the  year  in  question  domestic 
graphite  was  produced  by  only  sixteen  lirnis,  to  the 
amount  of  2,.587  tons,  compared  with  29.277  tons  in  1907. 
The  great  decrease  is  due  inincipally  to  the  fact  that  the 
Georgia  firms,  whicli  in  1907  produced  a  large  number 
of  tons  of  graphite  for  use  in  fertilisers.  sus])ended  oi)era- 
tions  during  1908.  As,  however,  the  value  of  this  material 
is  only  about  Sl-25  per  ton  the  falling  off  in  the  value 
of  the  total  graphite  production  of  the  United  State^i  from 
.S296.970  in  1907  to  $208,090  in  1908  is  not  commensurate 
with  the  decrease  in  the  tonnage. 

The  manufacture  of  arlificia!  giapliite  on  a  commerciiil 
scale  is  conducted  at  Niagara  Falls,  using  electric  power 
generated  at  the  Falls.  At  present  the  output  of  artificial 
graphite  is  greater  tlian  the  production  of  natural  crystal- 
line graphite  in  the  United  States.  In  1908  the  production 
of  artificial  graphite  amounted  to  7,38.5.511  pounds, 
valued  at  S502.G(i7,  as  compared  with  G.590.000  pounds' 
valued  at  $481,239,  in  1907.  Pure  amorphous  carbon 
appears  to  be  converted  into  graphite  only  very  slowly 
in  the  electric  furnace  at  atmospheric  pressures.  The  coii- 
version  appears  to  take  pWe  on  a  commercial  scale  only 
when  certain  amounts  o"  impurities,  usually  silicious, 
aluminous,  or  ferruginous,  are  present.  These  need  not 
form  more  than  3  jier  cent,  of  the  total  mass. 
-Anthracite  coal,  with  a  small  amount  of  finely  dis- 
tributed ash,  has  yielded  the  best  results  commercially ; 
an  anthracite,  with  5-78  jxsr  cent,  of  ash,  has  yielded'  a 
graphite  with  only  003  per  cent,  of  ash.  The  eailier 
productions  of  artificial  graphite  were  not  as  soft  and 
unctuous  as  much  of  the  natural  graphite,  but  in  19(Mi 
a  process  of  manufacturing  graphite  of  this  tvix"  was 
devised  which  has  since  been  u^cd  in  increasing  quantities 
for  lubricating  purposes.  This  so-called  •■  defloceulated 
graphite  "  is  said  to  be  produced  by  adding  small  quanti- 
ties of  gallotannic  acid  and  ammonia  to  oil  or  water  mixed 
with  very  fine  graphite.     The  l.iiter.   it  is  claimed,   will 


then  remain  in   suspension  almost  indefinitely  and  car 
thus  be  fed  through  ordinary  oil  cups. 

In  spite  of  the  development  of  the  manufactured  oi 
artificial  graphite  by  the  electric  furnace,  the  demanc 
for  the  natural  j)roduct  has  increased  very  largely  in  recenl 
years  because  of  the  increased  need  for  iubrieantsand  the 
development  of  electric  niacliinerv  which  calls  forKranliit. 
ised  products.  "  ' 

Sicilian  sulphur  and  the  direct  application  of  sulphur  ort 
in  the  manufacture  of  sulphuric  acid.  G.  A.  Brulin 
Chom.   Ind.,   1909,  32.  560—505. 

l^iE  author  considers  it  doubtful  whether  the  iiroiiosal* 
of  the    Italian   parliamentary  commission   will  suffice  to 
put  the  Sicilian  sulphur  industry  again  in  a  sati.sfaetory 
position  (see  tins  ,J..  19(18.  084  ;    1909,  DIH).      Much  m„n 
promising  is  tlie  jirojioi^ed  use  of  the  sulphur  ore  directly 
as  a  raw  material  for  the  manufacture  of  sulphuric  acid 
as  recommended  by  Oddo  (this  J.,   1908,  222,  5tiU)      hi 
niining  the  sulphur  ore  a  large  jnoportion  (20  iier  cent  I 
of  •■  smalls      {sifrro)  is  produced,   which  is  much  richer 
than  the  main  bulk  of  the  ore,  containing,  on  the  average 
at  least  40  (Kr  cent.,  frequently  .30  per  cent.,  and  in  some 
cases  as  much  as  SO  per  cent,  of  sulphur.     Under  present 
conditions  this  "  sterro  '  with  a  content  of  40  ixr  cent 
of  sulphur,  could  be  delivered  at  Sicilian  ports  at  a  cost 
of  11  hre  (8s.  91d.)  per  ton  or  27-5  ccntesimi  (2ti4d  )  per 
unit   of   sulphur.     The   selling   price   of   Spanish    iiyrites 
(47  per  cent,  of  sulphur)  may  be  taken  as  15  lire  '(l-'s.) 
per  ton  f.o.b.  Seville,   or  32  ccntesimi  (307d.)  per  unit  of 
sulphur.     Tins  leaves  a  margin  for  profit,  etc..  of  oijy  4-5 
centesimi  (0-4.3d.)  jier  unit  of  sidphur  for  the  Sicilian  Mil"phur 
ore,  but  the  position   would   be  much   more  favourable  if 
steno     with  a  higher  content  of  sulphur  than  40  i.er  cent 
were  put  on  the  market,  and  the  Italian  (iovernmcnt  were  to 
give  facilities  for  the  cheap  transport  of  the  ore  on  land 
X   o"?,."'^"  ^^^'    ligufs  as  a  basis,  the  annual  production 
of   Sicdian   crutlc   sulphur  ore   is   2,590,000   metric   tons 

oL'noo''.  ^'^'"'•^f  'I"'.'  ^""^'^'  "f  ■■  '^'■"■"•"  containing 
iJ00,000  tons  of  sulphur,  an  amount  sufficient  for  the 
production  of  one-fifth  of  tlie  total  world's  consumption 
of  sulphuric  acid.  These  ,500.000  tons  of  "sterro"  if 
treated  by  the  ordinary  methods,  yield  80,000  toils  of 
fused  sulphur,  so  that  if  they  were  utifised  as  raw  material 
for  sulphuric  acid  manufacture,  the  annual  production 
of  sulphur,  as  such,  in  Sicily  would  be  re.iuced  from 
400,000  to  320.000  tons,  as  against  a  demand  for  3.-.(i.OO0 
ton.s.  leaving  a  quantity  of  30,000  tons  to  be  obtained 
from  the  large  accumulated  stocks  of  Sicihan  sulphur. 

In  the  authors  oi)inion.  the  problem  of  the  utilisation 
of  sulphur  ore  as  a  raw  material  for  the  manufacture  of 
sulphuric  acid  would  be  best  solved  by  the  installation 
of  new  works  in  Sicily  itself  or  near  "Sicily.  This  has 
already  been  done  in  one  ease,  a  large  company  having 
been  formed  for  the  manufacture  at  Messina  of  sulphuric, 
tartaric,  and  citric  acids,  etc. — A.  S. 

Determination    of    phosphoric   acid.     Crete.     See    XXIII. 
Inorganic  Quantitative. 


Sulphuric 
chambe 
Pat.  932.771 


Patents. 

wi-i ;     Apparatus    for    making    [bi/   Ih- 

/)ro<t>,»].     F.    J.    Falding.    New    York.  "  U.S. 


Aug.  31.-  1909. 


n 


'H 


•d^<lfe^ 


\^ 


X 


The  apparatus  comprises  a  source  of  sulphur  dioxide. 
A  (see  Fig.).  (;lo\er  tower,  B.  lead  chamber,  C.  c.M.linii 
means,  U,  for  the  reaction  producte,  and  a  G,iy-I,ii»Mc 
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tnwer.  E.  Relative  zones  of  reaction  and  inaction  an 
scc\]red  in  tile  chamber  by  constructing  this  with  it.s 
xrTtical  axis  in  the  proportion  of  al)out  3  to  2  over  any 
linrizontal  a.\i.s.     (See  also  Falding.  this  J..   1909,  1032.) 

— F.  SODN. 

Lime  and  curhonic  acid  ;/as  ;  Manulaeture  of .     T.  M. 

Thom,  Cheshimt,  and  H.  Pryor,  Saffron  Walden.     Eng. 
Pat.  20.102.  Sept.  24.  1908. " 

LiMESTOXE  is  heated  in  closed  retorts  arranged  vertically 
iiroimd  a  central  combustion  chamber,  beneath  which 
is  a  fin-nace  ;  holes  are  provided  in  the  walls  of  the  coni- 
liiistion  chamber  for  the  passage  of  the  products  of  com- 
nstion.  and  the  whole  apparatus  is  enclosed  in  a  casing 
which  excludes  air  from  the  retorts.  Superheated  steam 
>  adniittcd  to  the  retorts  at  their  lower  ends,  and  this 
(ir  roni|)oscs  tlio  limcstone  and  carries  the  carbon  dioxide 
Through  outlets  at  the  toj)  of  each  retort,  leading  to  a 
n.llccting  gas  main  rnnning  round  the  top  of  the  casing. 
riie  retorts  have  closely  fitting  mouthpieces  above  and 
liilow.  at  which  they  are  charged  and  discharged  respcc- 
livcly.  Perfect  combustion  and  the  fullest  use  of  heat 
trimi  the  waste  gases  is  obtained  by  a  system  of  primary 
and  secondary  air  and  waste  gas  flues.  It  is  claimed 
iliat  carbonic  acid  gas  is  obtained  \ritli  fliis  apparatus 
in  a  pure  state. — F.  Sodn. 

'  'iilcium    silieide  ;     Process    of    producing    .     T.     L. 

Willson  and  M.  M.   Haff.  Ottawa.  Canada.     U.S.   Pat. 

1134.379,  Sept.  14,  1900. 
Calcium  silieide  is  prepared  by  heating  together  calcium 
( arliide  and  silica,  with  or  without  caibon.  in  the  electric 
arc.     The  production  of    other    alkaline-earth  silicides  is 
.•dso  claimed. — F.  Sodn. 

Pntiissium    nitrate   and   sodium    nitrite ;     Process   for   the 

simultaneous  manufacture  of .    Soc.  "  LeNitrogenc." 

Fr.   Pat.   400,958,   Mar.    18,    1909.     Under   Int.   Conv.. 
Mar.  24,   1908. 

For  the  separation  of  the  mixture  of  nitrate  and 
|nitrite  formed  by  che  absorption  of  oxides  of 
nitrogen,  from  mixtures  of  these  with  air,  by  milk 
if  lime,  the  neutral  solution  is  treated  with 
I'litassium  and  sodium  sulphates  or  carbonates,  in 
iiih  quantities  th'at  the  potassium  salt  is  equivalent 
i>  the  nitrate  and  the  sodium  salt  to  the  nitrite  present; 
liter  separation  of  the  precipitated  calcium  sulphate  or 
arbonate.  the  potassium  nitrate  and  sodium  nitrite  are 
ihtained  from  the  solution  by  successive  crystallisations. 
The  potassium  and  sodium  salts  may  also  be  added  Ijefore 
ihsorption  of  the  oxides  of  nitrogen  by  the  lime  ;  or,  the 
ame  end  may  be  reached  by  using  for  the  absorption  a 
iiixturc  of  sodium  and  potassium  hydroxides,  or  such  of 
heir  salts  as  are  decomposed  by  nitrous  and  nitric  acids, 
II  the  jiroportion  in  which  nitrite  and  nitrate  respectively 
lie  subsequently  produced. — F.  Sodn. 

'  ii  coloriaing  product,  composed  of  solid  anhydrous  sodium 
hydrosiilphite  and  zinc  dust.  Badische  Anilin  und  Soda 
Fabrik.  Fr.  Pat.  401,000,  Mar.  5,  1909.  Under  Int. 
Conv.,  Jan.  30,  1909. 

'laim  is  made  for  a  decolorising  product,  which  is  composed 
'f  solid  anhydrous  sodium  hydrosulphite  and  zinc  dust. 
lid  for  its  industrial  apphcations.  The  new  jiroduct, 
iK^pared,  for  example,  by  intimately  mixing  100  kilos,  of 
"lid  anhydrous  sodium  hydrosulphite  (90  per  cent.) 
•  itli  10  kilos,  of  zinc' dust,  is  said  to  keep  better  when  wet 
han  sodium  hydrosuljihite  and  to  be  more  active  ;  it 
■nds  itself  sjiecially  to  the  bleaching  of  straw,  leather, 
lue,  and  feathers. — F.  Sodn. 

'tannic  chloride;    Process  of  manufarture  of .     Soc. 

Industrielle  do  Produits  Chimiques.     Fr.  Pat.  401,125, 
Mar.  23,  1909. 

'in,  or  material  containing  it,  is  treated  with  <lry 
iimmercial  chlorine,  in  the  presence  of  .some  suitable 
quid,  on  which  chlorine  has  no  action,  such,  for  instance, 
s  stannic  chloride  itself.  A  current  of  chlorine  is  passed 
ito  the  mixture,  which  is  contained  in  a  distillation 
pparatus,  provided  if  necessary  with  an  agitator,  and  the 


reaction  is  started  by  raising  the  temperature  to  ,50° — 
1 10°  C.  ;  the  stannic  chloride  produced  is  distilled  otf, 
and  the  last  traces  are  carried  over  by  a  current  of  air,  when 
chlorination  is  finished.  It  is  claimed  for  the  process, 
that  local  heating  and  consequent  partial  oxidation  of  the 
tin  by  impurities  in  the  chlorine  are  avoided. — F.  Sodn. 

Compon)ids    containing    active    oxygen  ;     Process    for    the 

■preparation   of   .     E.    Merck,     tier.    Pat.    213,457, 

Sept.  0,  1907. 

Salts  of  alkali  peroxide-hydrates,  especially  alkali 
peroxide-sulphates  and  alkali  peroxide-carbonates,  are 
obtained  by  the  interaction  of  alkali  bisulpliates  or  liiear- 
iionates  with  alkaline-earth  peroxides  or  peroxide-hydrates. 
For  example,  sodium  pcrcjxide.-carbonate  is  obtained  by 
tlie  interaction  of  sodium  bicarbonate  and  iiarium  peroxide- 
hydrate  :  Ba{OH)4+2NaHCO3=^BaC0,-t-NaXOi+3H,0. 

■   —A.  s: 

Barium  sulphate  ;   Process  of  bleaching  natural .     Soc. 

Generale  d'Etudes  et  d'Organisations  IndustrieUes, 
Commercialcs,  et  Financieres.  Fr.  Pat.  401,325, 
Mar.  22.   1909. 

N.4TUR.4L  barium  sulphate  is  treat'd  with  an  acid  sulphate 
capable  of  interacting  to  form  soluble  salts  with  the 
impurities  present ;  after  extraction  with  water,  pure 
white  barium  sulphate,  which  is  claimed  as  a  new  product, 
IS  obtained.  For  example,  100  kilos,  of  potassium 
liisulphate  are  melted,  and  a  httle  strong  sulphuric  acid 
and  l.'JO  kilos,  of  the  finely  powered  barium  sulphate 
are  added  ;  the  temperature  is  raised,  and  heating 
continued,  until  the  reaction  is  complete,  and  then  water 
is  added  to  the  cooled  mass  and  the  barium  sulphate 
separated,   the   acid   sulphate   being  recovered. 

— F.  Sodn. 

Hydrogen    gas;     Mixture    for    manufacturing .     (J. 

F.  Brindley,  San  Franci.sco,  Cal.,  and  P.  M.  Bennie, 
Niagara  Falls,  N.Y.  U.S.  Pat.  934,036.  Sept.  14, 
1909. 
The  mixture  consists  of  finely-divided  aluminium  and 
molten  sodium  hydroxide,  free  from  water,  the  proportion 
of  the  latter  being  between  1  and  3  mols.  to  1  mol.  of 
aluminium.    Silicon  and  zinc  may  also  be  added.' — F.  Sodn. 

Sulphur  and  other  substances  ;  Apparatus  for  the  continuous 

sublimation  of .     E.  F.  .J.  Bert.     Fr.  Pat.  401,023, 

July  2,  1908. 

The  apparatus,  which  is  described  chiefly  with  reference 
to  sulphur,  comprises  a  hopper,  from  which  the  crude 
material  is  automatically  fed  into  a  vessel,  heated  by  waste 
heat,  in  which  it  is  melted,  the  impurities  being 
deposited  and  removed,  and  the  liquid  sulphur  rising 
through  a  filtering  device  immersed  in  the  liquid;  the 
nearly  pure  sulphur  ]iasses  then  to  a  number  of  tubular 
retorts  of  fairly  thin  steel  or  iron,  the  surface  of  which  may 
be  suitably  protected  ;  these  are  heated  in  one  common 
furnace,  aiid  the  sulphur  vapour  passes  from  them  to  the 
collecting  chamliers  through  condensers  cooled  by  water, 
the  temperature  of  the  chambers  being  thus  kept  suitably 
low.  It  is  claimed  for  this  apparatus,  that  a  much 
increased  yield  with  a  given  expenditure  <.f  fuel  is  obtained, 
and  the  loss  of  time  and  heat  due  to  frequent  cleaning  of 
the  retorts  is  avoided. — F.  Sodn. 

Electrolysis  of  alkali  chlorides;    Apparatus  for  the . 

■I.  Bill'itzer.  Vienna.     U.S.  Pat.  934.385,  Sept.  14.  1909. 
See  Fr.  Pat.  370.329  of  1907  ;  this  .1..  1907.  1015.— T.  F.  B. 

Chlorine     compounds    of    lime  ;      Manufacture     of . 

H.  Schultze.  (iricsheim.  Assignor  to  Chem.  Fabr.  (irifs- 
heim  Elcktron.  Frankfort,  (iermany.  U.S.  Pat  934.4(>7, 
Sept.  21,   1909. 

See  Fr.  Pat.  37(i,84ti  of  1907  ;  this  ./.,  1907,  1047.— T.  F.  B. 

Alkali    hi/droaulphites ;     Process    of    making    .     B. 

Deutecom,  Leverkusen.  Assignor  to  Farbenfabr.  vorm. 

F.    Bayer    und    Co..    Klbcifelti,    Clennany.     U.S.    Pat. 

935,001,  Sept.   2S,   1909. 
See  Ger.  Pat.  203,910  of  1908  ;  this  J.,  1909.  90.— T.  1'.  B. 
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Magnesium  carbonate;    Method,  of  producing' .     G. 

Sisson,  Newcastle  on  Tyne.     U.S.  Pat.  935,418,  Sept.  28^ 

See  Eng.  Pat.  24,134  of  1906 ;  this  J.,  1908,  84.— T.  F.  B. 

yitrogen    from    atmospheric    air;     Process    for    obtaining 

/'■«'« •     O.  P.  Hurford,  Chicago.     Enc.  Pat    19  402 

Sept.  15,  1908.  6  e  •       . 

See  Ft.  Pat.  394,557  of  1908  :  this  J..  1909.  243.— T.  F.  B. 

Chlorine  ;       Separating      and      concentrating       .     K. 

Goldschniidt  and  F.  Spitzcr,  Assignors  to  T.  Gold- 
schraidt,  Essen  on  Ruhr,  Germanv.  L'.S.  Pat  934  400 
Sept.  14,  1909. 

See  Gcr.  Pat.  20(5,104  of  1907  ;  this  J.,  1909,  243.— T.  F.  B. 

Electrolysis   of  alkali  chlorides,    sulphates,    etc.     Fr     Pat. 
400.787.     See  XU. 

Recovering   sulphuric  acid  and  oils.     Gcr.    Pat    ''POOO 
See  III. 


VIII.— GLASS,   POTTERY,   AND   ENAMELS. 

Alundum  ;    Mtniufacture  of  .     Mining  WorUi    C)(t    '> 

1909.  [T.R.] 
The  abrasive  known  as  "  alundum  "  is  manufactured  at 
Niagara  Falls.  Crude  bauxite  is  calcined  in  a  rotary 
calcincr  <iO  ft.  long,  heated  by  two  gas  producers;  the 
machine  is  continuous  and  wili  calcine  40  tons  of  bauxite 
per  day.  Tlie  ore  after  calcination  is  ready  for  the 
electric  furnaces.  These  consist  of  conical  pots  which 
stand  on  cars  and  are  heated  by  vertical  electrodes,  which 
are  gradually  raised  as  the  molten  bauxite  tills  the  furnace. 
In  the  furnace  room  2000  electric  horsepower  are  used. 
The  dimensions  of  the  furnaces  are  calculated  so  that  the 
fusion  shall  not  extend  to  the  water-cooled  shell.  During 
the  fusion  iron  is  reduced  from  the  bauxite  as  a  result  of 
the  reducing  action  of  the  electrodes.  This  iron,  containing 
5  to  12  per  cent,  silicon,  is  sold  to  the  steel  makers  in 
masses  or  "  pigs "  each  weighing  about  3  tons. 
After  the  completion  of  the  fusion,  the  furnace  is 
taken  under  an  electric  crane,  which  removes  the 
sohdified  mass  and  places  it  on  the  cooling  floor 
until  It  IS  cool  enough  to  handle.  The  mass  is  then 
broken  up  and  fed  to  a  crusher,  after  which  the  alundum 
passes  through  a  reel  which  ivp.iovcs  all  the  line  dust,  which 
IS  re-fused.  The  i)rodiict  which  has  gone  over  the  reel 
18  passed  over  a  sorting  belt,  where  the  material  not  up 
to  the  standard  is  picked  out.  The  resulting  product  in 
fragments  about  the  size  of  a  man's  list  is  then  subjected 
to  the  various  operations  necessary  for  use  in  the  alundum 
wheels. 

One  of  the  recent  applications  of  alundum  is  as  a 
refractory  material.  The  substance  melts  at  2300'  C 
and  has  a  very  low  coefficient  of  expansion.  It  is,  more-' 
over,  very  inert,  and  tests  made  in  the  basic  open-liearth 
furnaces  show  that  it  is  not  appreciablv  affected  by  slags 
in  these  processes.  The  lining  of  a  IJeviUe  furnace  does 
not  show  deterioration  after  repeated  bums  at  1800°  C. 

Patents. 

"  Slip  "  or  nice  material  employed  in  the  manufacture  of 
china,  earthenware,  and  like  goods  ;  Means  for  puriluinn 
the  -— .  G.  C.  Solon  and  A.  .1.  Campbell,  .stckc-on- 
Trent.  Eng.  Pat.  18,482,  Sept.  3.  1908. 
The  apparatus,  which  is  arranged  preferably  below  the 
bottom  sieve  of  the  slip-sifting  machine,  consists  of  a 
series  of  movable  frames  each  carrying  a  number  of 
electro-magnets  ;  the  frames  are  supported  in  such  a  way 
that  the  magnets  become  energised  by  suitable  contact 
devices  when  the  frames  arc  iramediatelv  under  the  sieve 
The  cores  of  the  magnets  i)ioject  upwards  through  holes 
in  the  frames  somewhat  larger  than  themselves,  and  the 
finely-divided  slij)  is  made  to  pass  through  these  holes  thus 
coming  into  very  intimate  contact  with  the  magnets 
which  retain  metallic  iiarticles.  PeriodicaUy,  the  frames 
are  pushed  forward  by  a  device  connected  with  an  eccen- 


tric, and,  as  each  is  removed  out  of  position  under  > 
sieve,  it  is  automatically  demagnetised,  and  is  then  pickoji 
up  by  an  endless  chain  and  made  to  pass  througli  a  water 
trough,  where  the  accumulated  metallic  particles  are 
washed  away  from  the  magnets,  the  latter  being  then 
carried  by  the  chain  into  operative  position  again  ;  the 
magnet  cores  are  thus  always  in  effective  condition  for 
attracting  the  maximum  amount  of  metallic  particle* 
present  in  the  slip.  The  invention  may  be  used  for 
removing  these  impurities  from  shp  or  any  other  potters' 
materials,  either  dry  or  wet. — F.  Sods. 

Glass  melting  furnaces  or  ovens.     C.  Royer.  Gisors,  France 

Eng.  Pat.  20,393,  Sept.  28,  1908. 
SEEFr.  Pat.  390, 102  of  1908  ;  this  J.,  1908,  1021.— T.  F.  B. 

IX.-BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Plaster  of  Paris  ;  Examination  of .     ()   ]"rey    Tonind  • 

Zcit.,  1909.  33.  1229—12.30. 
Commercial  plaster  of  Paris  may  contain  the  following 
constituents,    which    can    be    determined    by    analysis- 
(1),  Calcium    sulphate   semi-hvdratc,    CaSO.  "iH  ,()  ■"  ('') 
soluble  anhydrit.',  CaSO,  ;   (3).""  tlooriiig-j.laster.''  CaSoV" 
(4).  dead-burnt  plaster,  CaSO, ;    (5),  raw  gypsum.  CaSO," 
2HjO:     (li),   natural  anhydrite,   CaSO^  ;     (7).   impuritite 
other  than  calcium  sulphate.      To  determine  the  amount 
of  scmi-hydrate  (1),  5  grms.  of  the  plaster  are  made  into 
a  thill   paste   with   water,  allowed   to  stand  for  half  an 
hour,  and  dried  at  60°  to  70°  C.  until  the  weight  remains 
constant.     The  increase  in  weight  is  due  to  the  amount 
of    water    required    for    the    complete    hviiration    of   the 
semi-hydrato  and  of  the  soluble  anhydrite  present.     If  y 
be   the   weight  of  semi-hydrate,    :  tlie   weight  of  soluble 
anhydrite,   and   a   the  increase  in   weight  after  complete 
hydration.   ,v  =  5-37   (rt  —  0-26    :).      To  determine    .-.   the 
amount  of  soluble  anhydrite  present,  another  ."i  grms   arc 
allowed  to  stand  over  water  in  a  well-fitting  bell-jar  for 
7  days,  at  the  end  of  which  all  the  soluble  anhydrite  will 
have    been    converted    into    .semi-hydrate.     After   drying 
at  70°  C.  to  constant  weight,  and  calUng  the  increase  in 
weight,  b.  the  amount  of  .soluble  anhydrite.  ;.  is  given  bv 
the  equation.   z  =  b  x    loll.      -Flooring  pla.ster  "  is  that 
portion  of  the  gypsum  which  has  been  heated  to  a  red 
heat,    and    which   is   intermediate    between    normal   and 
dead-burnt     plaster.     Taking     the     same     quantities    of 
plaster  and  of  water  as  for  the  determination  of  semi- 
hydrate,  the  ])aste  is  allowed  to  remain  in  air  saturated 
with  aqueous  vajmur  for  7  days,  at  the  end  of  which  it  is 
dried  as  before.     If  e  be  the  amount  of  "  flooring-iiloater  " 
present,  c  the  total  increase  in  weight,  and  a  tlie  increase 
in    weight   due    to    the    hydration    of    the    semi-hydrate. 
e=(c — a).3-78.     To  determine  the  remaining   "inactive" 
constituents  of  the  plaster,  the  total  amount  of  calcium 
siUphato    |>resent    is    first    determinerl    by    dissolving   in 
hydrochloric  acid  and  precipitating  as   barium  sulphate. 
To  the  weight   of  calcium  sulphate  found  in  this  way,  is 
added   the  amount  of  combined   water  contained   in'  the 
original  jilaster  (which  is  separately  determined  bv  tindiog 
the  loss  of  weight  on  ignition),  and  their  sum,  G,  less  the 
sum  of  the  active  constituents,  (I),  (2).  and  (3).  already 
determined,    n-prescnta    the    weight    of   inactive   gyiwum 
pre.sent,  /  f-r,  where  (  is  the  sum  of  the  weights  of"  dead- 
burnt  plaster  and  natural  anhydrite,  and  r  the  amount  of 
raw  gypsum.     The  latter  is  calculated  from  the  equation 
^— (''— .'/•0-002).4-78,  in  which  r  is  the  loss  on  ignition  of 
5  grms.  of  the  plaster,  and  y  is  the  weight  of  semi-livdrat.' 
present.     The  amount  of  foreign  matter  is  finally  "dofei 
mined  by  difference. — 0.  R. 

Patents. 

Artificial  stones  ;  Manufacture  of .     H.  M.  .1.  Soufflet 

Fr.   Pat.  401.2GI.  July   15.   I90S. 
Natitral  or  artificial  corundum  oremery.  melted  bauxite  or 
alumina,  are  introduced  into  an  agglomerate  formed  of 
cement.    iMirjihyry    and    granite,    for    tlio    production   of 
paving  stones,  etc. — B.  N. 
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Cement  clinker;    Process  of  making  ,  and  apparatus 

therefor.  C.  Ellis,  WTiite  Plains,  N.Y.,  Assignor  to  Pine 
Street  Patents  Co.,  New  Jersey.  U.S.  Pat.  934,0.56, 
Sept.   14,  1909. 

The  apparatus  consists  of  communicating  superposed  i 
rotary  cylinders,  the  flame  and  gases  heating  the  lower 
cyhnder  being  able  to  pass  by  a  conduit  to  the  upper  one. 
In  the  upper  cyhnder,  which  is  adapted  for  calcination,  the 
raw  cement  material  is  deprived  of  carbon  dioxide,  and  it 
is  then  removed  and  ground  by  appropriate  means,  and 
made  to  enter  the  lower  cylinder,  where  it  is  burnt  to 
clinker. — F.  Sods. 


X.— METALS    AND    METALLURGY. 

Iron ;    Corrosion    of    in   the   earth   (gas  and   water 

mains)  bi/  stray  currents  from  tramway  lines.     F.  Haber 
and  P.  Krassa.     Z.  Elektrochem.,  1909,  15,  705—712. 
A    coxTisrATios   of    the    investigations    of    Haber    and 
H'ldsclimidt   (this  J.,    1906,    1S6)   and  discussion  of   the 
.  iiditions  affecting  corrosion.     A  large  number  of  observa- 
tions and  e.vperimental  results  are  given,  but  no  conclu- 
sions are  yet  drawn  from  them.     The  authors  are  of  opinion 
that   the  access  of  atmospheric   oxygen   to   underground 
junctions  of  different  metals  has   much  to  do  with  the 
possibility  of  corrosion  ;    and  they  still  consider  that  as 
long  as  positive  currents  flowing  from  mains  do  not  exceed 
11-75  milliampere  per  sq.   dm.   the  danger  of  electrolytic 
orrosion  is  but  slight.— J.  T.  D. 

Iron ;     Corrosive   power  on    ,   of  alternating   and   of 

frequently  reversed  continuous  currents.  F.  Bergius 
and  P.  krassa.     Z.  Elektrochem.,  1909.  15,  712—717. 

Cast  iron,  in  water,  is  practically  unaffected  by  alternating 
currents  of  a  frequency  of  15  to  50.  Continuous  currents, 
reversed  every  1  to  4  hours,  produced  no  corrosion  greater 
than  that  produced  when  the  current  was  not  reversed. 
.Much  greater  corrosion  occurs  while  the  current  is  passing 
than  when  no  current  flows,  and  the  amount  of  it  depends 
very  much  on  the  condition  of  the  surface.  The  "  skin  " 
on  a  casting  affords  protection  against  electrolytic  as 
well  as  against  chemical  corrosion.— J.  T.  D. 

Copper-ore ;     Ohtainment    and    treatment    of   at    the 

Oss-Muzzurana  works  in  Predazzo,  S.  Tyrol.  F. 
Oss-Jlazzurana  and  R.  Hesse.  Metallurgie,  1909,  6. 
569—596. 

The  Oss-Mazzurana  copper  mine  with  its  associated 
works  for  the  production  of  copper  sulphate  is  situated 
on  Jit.  llulat  near  Predazzo  in  the  South  Tyrol.  The 
authors  discuss  the  geological  and  miueralogical  formation 
of  the  mountain,  which  latter  includes  copper  pyrites, 
pyrites,  tourmahne,  scheelite,  and  magnetite.  The  copper 
ore  contains  about  4-6  per  cent,  of  copper.  15'2  per  cent, 
of  sulphur,  3'6  per  cent,  of  iron  oxide,  1'5  per  cent,  of 
tungstic  acid,  and  2  grains  of  gold  and  35  grains  of  silver 
per  ton  ;  the  pure  copper  pyrites  contains  34  per  cent. 
,  of  copper,  and  the  schceHte  79  per  cent,  of  tungstic  acid, 
and  4  oz.  of  silver  and  0-2  oz.  of  gold  per  ton.  A  detailed 
scheme  of  '"  dressing,"  including  the  most  recent  methods 
of  crushing  and  grading  the  ore,  is  described,  whereby 
scheelite  containing  70  per  cent,  of  tungstic  acid  and  a 
concentrate  containing  20  per  cent,  of  copper  are  obtained. 
The  ore  is  roasted  in  a  cyindrical  iron  drum,  heated  by 
three  oil-injectors,  the  air  supply  to  which  can  be  perfectU- 
controlled.  A  thermoelectric  junction  of  iron  and 
■  onstantin  inserted  in  an  iron  tube  in  the  drum  is  connected 
with  a  recording  pyrograph,  and  also  with  an  alarum  set 
it  the  maximum  temperature  desired.  The  operation 
needs  very  close  supervision  to  ensure  the  whole  of  the 
copper  being  finally  obtained  as  copper  sulphate.  With 
poor  concentrates  the  temperature  is  maintained  at  about 
4.50° — 180°  C.  for  some  hours  to  form  directly  tlie  copper 
sulphate.  The  temperature  is  then  raised  to  560°  C, 
when  the  ferrous  sulphate  produced  is  decomposed  into 
ferric  oxide,  without  affecting  the  copper  salt.  With 
rich    concentrates    the    temperature    is    from    the    start 


rapidly  raised  to  about  600°  0.  in  order  to  obtain  copper 
oxide,  which  is  of  importance  for  the  removal  of  jron  at  a 
later  stage.  It  is  found  that  when  a  temperature  of 
420°  C.  is  reached,  the  injectors  can  be  stopped,  the 
combustion  of  the  sulphur  being  sufficient  to  raise  the 
temperature  of  the  mass  to  between  590°  and  610°  C. 
Considerable  economy  of  oil  is  thus  effected.  The 
roasted  mass  is  lixiviated  with  dilute  sulphuric  acid,  and 
treated  with  copper  oxide  in  a  current  of  air  to  convert 
the  ferrous  sulphate  into  copper  sulphate  and  ferric  oxide. 
After  the  solution  has  been  filtered,  and  concentrated, 
crystallised  copper  sulphate  of  a  very  high  grade  of  purity 
is  obtained. — A.  H.  C. 

Alloys ;  Alteration  of  the  physical  properties  of  — -— 
6v  mechanical  and  thermal  treatment.  E.  Pannain. 
Atti  E.  Accad.  dei  Lincei,  Roma,  1909,  [5].  18,  I., 
700—701.     Chem.  Zentr.,  1909,  2,  900—901. 

The  author's  experiments  were  made  with  coinage  aUoys, 
viz.,  bronze  containing  about  4  per  cent,  of  tin,  and  a 
silver-copper  alloy  containing  16-5  per  cent,  of  copper. 
The  structural  alterations  of  these  alloys  during 
mechanical  and  thermal  treatment  have  been  previously 
described  (see  tliis  J..  1909.  246,  838).  It  has  now  beeii 
found  that  the  specific  gravity  of  the  bronze  (8-76965  at 
1 6°  C.)  increases  during  its  manufacture  into  coins,  rising  to 
S-94623  after  stamping.  The  greatest  increase  (0-16818) 
was  cau.sed  by  the  rolUng  after  the  first  heating  ;  stamping 
only  increased  the  specific  gravity  by  0-00006.  The 
specific  gravitv  (at  18°  C.)  of  the  silver  alloy  rose  from 
9-99932  to  10-21636  during  the  entire  process,  the  first 
rolling  causing  an  increase  of  0-20038.  It  is  stated  that 
during  the  heating,  the  alloys  regain  their  original 
ductility,  without  the  compactness  caused  by  rolling  being 
impaired. — ^A.  S. 

Tantalum  and  niobium  ;   Determination  of ,  and  their 

separation   from   silica   in   minerals,    steel,    and   alloys. 
W.  E.  von  John.     Chem.  News,  1909,  100,  154. 

FoK  the  determination  of  tantalum  and  niobium  in 
minerals,  these  are  decomposed  by  fusion  with  potassium 
bisulphate  ;  the  cooled  melt  is  boiled  with  water,  and  the 
insoluble  matter  washed,  first  with  hot  water,  then  with 
hot  yellow  ammonium  sulphide,  then  with  hot  water  and 
dilute  sulphuric  acid,  and  finally  with  hot  water  again  ; 
the  residue,  consisting  of  sihca  and  tantahc  and  niobic 
acids,  is  ignited  and  weighed.  This  residue  is  next  fused 
with  sodium  hj^droxide,  and  the  melt  dissolved  in  cold 
dilute  sodium  hydroxide  solution,  the  insoluble  sodium 
tantalate  and  niobate  being  separated  from  the  soluble 
sodium  sihcate  by  filtering  through  a  Gooch  crucible  and 
washing  with  dilute  sodium  hydroxide  ;  the  residue  is 
washed  with  lukewarm  water,  until  no  precipitate  is 
obtained  with  dilute  sulphuric  acid,  and  the  tantalum 
and  niobium  are  precipitated  from  the  somewhat  cloudy 
washings  by  Ijoihng  for  a  few  minutes  with  dilute  sulphuric 
acid ;  the  precipitate  is  ignited  and  weighed.  This 
residue  is  then  fused  with  potassium  hydroxide,  the  melt 
is  dissolved  in  water,  and  again  precipitated  by  boiUng 
with  dilute  sulphuric  acid  ;  the  precipitate  is  filtered  off 
and  dissolved  in  hydrofluoric  acid,  and,  after  the  addition 
of  some  potassium  fluoride,  the  solution  is  boiled  for  a  few- 
minutes,  then  diluted  and  boiled  again.  The  tantalum 
j  is  thus  separated  as  potassium  tantalum  oxyfluoride  : 
:  this  is  washed  with  cold  water,  until  no  reddish  precipitate 
is  obtained  with  tincture  of  galls,  concentrated  sulphuric 
acid  is  added,  and  the  hydrofluoric  acid  is  driven  off  by 
gentle  heating  :  tantalic  acid  and  pota.ssium  bisulphate 
are  thus  formed,  and  the  latter  is  extracted  with  water, 
the  residue  being  ignited  and  weighed.  For  the  deter- 
mination of  tantalum  in  steel  or  alloys,  containing  up  to 
45  per  cent,  of  tantalum,  the  turnings  arc  dissolved  in 
hydrochloric  acid,  the  solution  is  evaporated  to  drj'ness, 
and  the  residue  treated  with  dilute  sulphuric  acid  ; 
silica,  carbonaceous  matter,  and  tantalum  remain 
insoluble,  and  the  mixture  is  washed,  ignited,  and  weighed  : 
it  is  then  fused  with  sodium  hydroxide  and  treated  as 
above  descril>c(l.  Alloys  containing  more  than  45  per 
cent,  of  tantalum  are  ignited,  and  then  treated  as  in  the 
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oase  of  steel,  or,  in  presence  of  tin,  as  described  for  minerals. 
Iho  above  methods  are  said  to  be  rapid  and  well  suited 
for  use   in   comniorcinl   analy.'^is. — F.  8(iDX. 

Elmort's  ore-extraction  process.     R.  Glatzel.     Erzliercbau, 

1909,  285.  Chcni.-Zcit.,  1909.  33,  Rep.,  512. 
Thk  niotliod  de])on<ls  upon  the  selective  attraction  of 
certain  minerals  for  oil.  A  mineral  becomes  coated  with 
oil  if  tlie  (litterenic  in  surface  tension  between  water  and 
mineral  on  the  one  hand  and  oil  and  niinernl  on  the  other 
is  greater  than  the  tension  between  oil  and  water.  A 
viscous  mineral  oil  is  used.  The  following  minerals 
become  coated  with  oil  :— Gold,  cinnabar,  niekeline, 
galena,  mispickel.  argentitc.  ranimelsl)ergite.  pyro- 
niorphitc.  cassiterite.  smaltitc.  ullinannite.  lerussitc, 
bismuthite,  eobnltite.  scheelite.  gcrsdorttitc.  cuprite, 
uvrargyritc,  bournonite.  chalcocite.  chalcopyritc.  i)yritcs, 
bomite.  frcibergite.  molybdenite,  marcasite.  fah'l  ore, 
magnetic  jiyritis.  antimonite.  tin  pvritcs.  zinc  liUnde. 
malachite,  graphite,  and  sulphur.  The  following  do  not 
become  coated  : — JIngnetic  iron  ore.  haniatite.  linionite. 
spathic  iron  ore.  psjloniclane.pyrolusite, yellow  ziuf  lilendc. 
calamine,  wolframite,  quartz,  heavy  spar,  fluorspar, 
calcspar.  ankeritc.  dolomite,  and  felspar.  It  is  possible 
that  the  ap|)lic<ibility  of  the  process  could  be  further 
extended  by  using  saline  solutions  in  place  of  water. — A.  S. 

"  Cork-  Mflal."     F.  ,1.  Willott.     Chem.  News,  1909.  100, 

1(;2. 
At  one  of  the  recent  aeronautical  exhibitions,  sam]>lcs  of 
a  metal  were  shown  under  the  name  of  '■  cork  metal," 
which  was  said  to  be  40  per  cent,  lighter  than  aluminiui'n. 
and  to  have  numerous  other  properties  which  shoidd  make 
It  a  rival  of  the  latter.  In  appearance  the  nu-tal  ri  semhies 
very  strongly  the  alloys  known  as  magnaHuiii.  The 
surface  jircscnts  a  lustreless  whitish  grey  colour,  both 
sheets  and  bars  showing  the  scorings  and  scratches  so 
frequently  found  on  badly  rolled  or  drawn  aluminium. 
Careful  armly.sis  gave  the  following  result  ;— Aluminium, 
0-04;  iron.  0017;  zinc,  0-48  ;  sodium,  0-21  ;  magnesium. 
99-30  per  cent. 

Refractory  metah  from  their  chlorides.     Pring  and  Fielding. 
See  II. 

Patknts. 

MHalhirgical  [zinc]  condenser.  W.  M.  .lolinscn.  l.a  Harpe, 
Kans..  .Assignor  to  The  Continuous  Zinc  Furnace  Co., 
Hartford.  Conn.  U.S.  Pat.  9.33.843.  Sept.  14.  1909. 
A  ziX(  furnace  is  connected  with  a  condenser  having  nutans 
for  coohng  and  a  series  of  baffle-walls  upon  which  are 
arranged  carbon  resistances  for  the  purpose  of  independent 
heating.— F.  K.  i      >  i 

Converters.     Comp.  ticncrale  des  Aciers.     Fr.  Pat.  400.820, 

March  l.i.  1909. 
The  converter  is  of  the  improved  Bessemer  ty])e.  but 
several  modifications  have  been  introduced.  The  "hearth  of 
the  furnace  is  rectangular  in  section,  and  two  supcr- 
TinpoKcd  rows  of  tuyeres  are  provided  ;  these  are  com- 
pletely independent,  the  to|i  row  supplving  a  current  of 
air,  which  can  be  increased  or  cut  olf  a"t  will,  above  the 
surface  of  the  molten  metal.  The  manner  of  working  is 
arranged  as  follows  :— In  order  to  bring  the  interior  lining 
and  the  months  of  the  tuyeres  to  the  requisite  temperature, 
the  converter  is  charged  with  a  sufficient  amount  of  burning 
combustible,  and.  its  mouth  being  covered  with  a  grating, 
IS  inverted.  The  mouth  is  then  connected  with  a  tuverc. 
and  a  current  of  air  is  passed  up  through  thi'  gniting',  the 
products  of  combustion  passing  away  through  the  ordinary 
air  holes  used  as  tuyeres  in  the  subsequent  operation. 
AVhen  the  interior  has  been  raised  to  a  white  heat,  tlw  lire 
is  drawn  and  the  apparatus  charged  with  the  rc(|uisitc 
amount  of  molten  nu'tal.  In  the  first  phase  of  blowing,  the 
air  is  led  along  the  surface  of  the  iron  from  the  lower  row 
of  tuyeres  (uily.  so  that  an  intimate  contact  of  air  and 
metal  is  t)btaincd.  When  the  hrst  phase  is  com|ileicd. 
that  is.  when  the  metal  becomes  so  hot  that  tbc  carbon 
commences  to  oxidise,  the  pressure  of  the  blast  iiroceeding 
from  the  lower  holes  is  diminished  by  opening  one  or  more 


of  the  upper  ones.  In  this  way  the  temperature  of  the 
converter  is  maintained  within  the  desired  limits.  It  is 
finally  claimed  that,  by  giving  to  the  hearth  a  rectangular 
section  with  rounded  corners,  there  is  a  noticeable  decrease 
in  the  consumption  and  pressure  of  the  air  employed,  as 
well  as  in  the  loss  of  metal  through  the  i)rojecfion  of 
cinders. — C.  A.  W. 

Solder  for  platinum.     D.  de  Bcncdctti.     Fr.  Pat.  400,827, 
June  25.   1908. 

The  solders,  which  are  intended  mainly  for  use  in  the 
manufac  ture  of  jewellery,  are  composed  of  platinum  and 
gold,  or  of  platinum,  gold,  and  line  silver.  The  gold,  which 
should  be  preferably  the  "  green  "  metal  of  75  per  cent, 
fineness,  is  wtighcfi  out,  and  if  necessary  alloyed  with 
the  required  amount  of  silver.  A  sheet  of  this  alloy  is  then 
used  as  a  wrapping  for  the  platinum  in  the  form  of 
spangles,  the  proportions  of  metal  taken  being  caleidated 
according  to  the  required  composition.  The  whole,  after 
being  rolled  into  a  ball,  is  covered  with  borax  and  heated 
in  the  oxyhydrogen  flame.  The  jiroduct  is  mlled  out  and 
thi'  operation  repeated  two  to  three  times.  -Xs  e\ani|ile8, 
the  compositions,  platinum  till,  gold  35.  fine  silver  5  parts; 
and  platinum  25,  gold  50.  and  fine  silver  25  parts,  may  be 
cited. — C.  A.  W. 

Nickel;    Production   of  pure  .     Soc.    Elect ro- Met al- 

lurgiquc  Fran^aise.     Fr.  Pat.  400,910,  June  27,  1908. 

TiiK  method  consists  in  casting,  as  a  preliminary  operation, 
a  ni<"kcl  alloy  containing  nickel,  iron,  carbon,  anti  silicon 
in  varying  jiroportions  according  to  the  ore  and  the 
eom])osition  of  the  reducing  agent  eni])loycd.  The 
molten  alloy  is  then  deprived  of  most  of  its  ironi  cither  by 
heating  in  a  Bessemer  furnace  or  by  siin|ilc  indvcrisation 
in  a  jet  of  air.  a  treatment  in  a  reverberatory  furnace 
com))leting  the  ojieration.  The  product,  which  is  com- 
posed mainly  of  metallic  nickel,  metullic  iron,  and  the 
respective  oxides,  is  sub.sequently  re-smelted  in  an  electric 
furnace,  when  the  oxide  of  iron  passes  into  the  slag,  the 
nickel  remaining  behind  as  a  bath  of  metal.  In  order  to 
obtain  the  latter  free  from  iron,  carbon,  and  silicon,  it  ie^ 
necessary  that  a  small  ipiantity  of  nickel  oxide  be  present 
in  the  slag. — C.  A.  \V. 

)Vood  ;    Process  and  apparnlu-i  for  the  distillation  of . 

villi  recoiery  of  hy-products  and  direct  utilisation  of  the 
charcoal  for  mitallunjical  purposis.  Soc.  des  Haute 
Fourneaux.  Forges,  et  Acicries  du  Chili.  Fr.  I'at- 
401.220.  July  11.  1908. 

The  patent  relates  to  the  use  of  wood  as  fuel  for  blast- 
furnaces. Instead  of  carbonising  the  wood  in  a  .separate 
))lant.  the  blast-furnace  is  made  sufficiently  high  for  the 
uppcrjiart  to  seivcasa  chamber  for  the  slow  ciirliouiralion 
of  the  wood  which  is  fed  in  with  the  ore  at  the  top  of  the 
furnace.  The  by-])roducts  are  recovered  from  the  funiaoe- 
gases  in  the  usual  manner. — A.  T.  L. 

Porosity  in  ingots  ;    Milhod  and  apparatus  for  preventing- 

.     Soc.   Anon.   Elcctro-Metallurgiquc  (ProcWes  P. 

Girod).   Fr.  Pat.  401,300.  July  Iti.  1908. 

Unher    the   ordinary   conditions   of   casting,    there    is  a 
tendency  f<u-  the  ingot  to  solidify  too  rapidly  at  the  head, 
so  that,  by  reason  of  the  imperfect  e8ca))e  of  thi'  upgoing 
gases  through  the  pasty  mass,  an  unsound   and   porou& 
metal  is  obtained.      It  is  therefore  proposed  to  retanl  the 
solidification  at  the  top  by  heating  the  ingot  electrically, 
either  by  the  direct  Joule  effector  by  the  radiations  from 
an  are.     In  )iiaetiee.  the  ingot  mould  is  coven'd  at  the 
top  with  a  small  movable  metal  frame  lined   with  some 
refractory  material,  which  should  be  a  ba<l  conductor  nf 
electricity.     The  whole  is  surmounted  by  a  cover  providi 
with  a  hole  in  the  centn'  through  which  passes  an  clcctnid' 
This  electrode  is  suspenilcd.  by  an  insulating  hook,  bclim 
an  electric  transformer,  which  can  itself  1k'  moved  verii' 
ally    when    desind.     The    transformer    is    eonnectc<l    by 
conducting  cables  with  the  ehctrode  and  with  tlic  bottom 
of  the  ingot    mould,    which   thus   forms  thi'  second   |)olc 
The  upper  electrode  being  brought  into  contact  with  tin 
head  of  the  ingot,  a  high-tension  current  is  passed  into  th' 
transformer,   where  its  voltage  is  diminished.     The  an . 
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ig  been  started,  is  maintained  by  raising  the  upper 
ode  to  a  suitable  height,   the  heat  protluced   being 


havin^    .  _ 
electrode  to  a  su 


.'(tncentrated  at  the  required  point  by  means  of  the  cover 
on  the  top  of  the  mould. — C.  A.  W. 


Bessemer  converters.     G.  J.  Stock.  Darlington.     Eng.  Pat. 
12,212,  June  5,   1908. 

.See  U.S.  Pat.  933,596  of  1909  ;  tliis  .J.,  1909,  1043.— T.  F.  B. 

Shu; ;     Proce.'ts    nnd    apparatus    for    i/raitvlating    . 

"  Pyrotrass."  Soc.  Anon,  pour  la  Fabr.  du  Trass  Artific. 
ot  .ses  Appl.  Indus.,  Paris.  Eng.  Pat.  2849.  Feb.  5, 
1909.     Under  Int.  Conv.,  Feb.  13,  1908. 

,Ske  Fr.  Pat.  387,218  of  1908  ;  this  J.,  1908.  81fi.— T.  F.  B. 

Silicon  nitride  and  metals  from  metallic  silicidcs  ;    Process 

of  mnnufrnturing .     A.  Sinding-Larsen,  Christiania. 

Eng.  Pat.  3732,  Feb.  15,  1909.  Under  Int.  Couv., 
Feb.  17,  1908. 

See  U.S.  Pat.  928,476  of  1909  ;  this  J..  1909,  942.— T.F.B. 

Copper  ;    Apparatus  for   refining  .     F.    L.    Antisell, 

New  York,  Assignor  to  W.  S.  Higgins,  Perth  Amboy, 
N..J.  Re-issue  No.  13,020,  Sept.  14,  1909,  of  U.S.  Pat. 
87.5,641,  Dec.   31.   1907. 

See  this  J.,  1908,  168.— T.  F.  B. 

Ores  :   Method  of  reducing .     K.  A.  F.  Hiorth,  Christ- 
iania.      U.S.  Pat.  934,170,  Sept.   14,   1909. 

See  Fr.  Pat.  387,284  of  1908  ;  this  J.,  1908,  818.— T.  F.  B. 

Alloy   for   armour-plates   and   other   uses.     E.    Schneider, 

Le  Creusot.  France.     U.S.  Pat.  934,697,  Sept.  21,  1909. 
See  Fr.  Pat.  379,188  of  1906  :   this  J.,  1907,  1202.— T.F.B. 

SmeUituj  furnace.     C.   and  .1.   Debus.   HiJchst  on  Maine, 
Germany.     U.S.   Pat.   9.34.892,   Sept.   21,   1909. 

See  Eng.  Pat.  5506  of  1908  ;   this  J.,  1908,  1069.— T.  F.  B. 

t'(w(  Uion  or  articles  cast  frotn  iron  ;    Process  for  reducing 

the    amouut    of   carbon    in    .     W.    Riibel,    Vienna. 

U.S.  Pat.  935,234,  Sept.  28,  1909. 

See  Fr.  Pat.  391,429  of  1908  ;   this  J.,  1908,  1157.— T.F.B. 

Metallic,    compounds ;     Wei    method    of    separating    . 

.1.  H.  Thwaites,  Peterborough.  U.S.  Pat.  935,337, 
Sept.  28,  1909. 

.See  Fr.  Pat.  393,502  of  1908  ;   this  J.,  1909,  203.— T.  F.  B. 

Tinware  ;    Metliod  and  apparatus  for  cleansing  articles  of 

refuse  and  for  the    recovery  of  solder  therefrom. 

.1.  W.  Evans,  Middlesbrough.  U.S.  Pat.  935,477, 
Sept.  28,  1909. 

See  Eng.  Pat.  26,383  of  1907  ;  this  .1.,  1909,  26.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(,4.)— ELECTRO-CHEMISTRY. 

Uercurous  sulphate  for  standard  cells  [and  crystallised 
calomel].  C.  .1.  J.  Vox.  Brit.  Assoc..  Winnipeg,  1909. 
Chem.  News,  1909,  100,  150—151. 

'URE  well-crystallised  mcrcurous  sulphate   may   be  pre- 
pared from  the  commercially  pure  substance  by  heating 
It  for  one  or  two  days  with    a    little  pure  mercury  and 
;lilutc  sulphuric  acid  at  120° — 150"  C,  in  a  closed  vessel 
vhich  is  occasionally  agitated,  the  acid  being  preferal)ly 
iltcred  off  and  renewed  during  the   process  of  heating, 
'he   product  is   ground   in   a   mortar   with   one   or   two 
uccessive  quantities  of  dilute  sulphuric  acid,   and  then 
evcral    times    with    a    saturated    solution    of    cadmium 
ulphate,  filtering  through  a   Biiclmer  funnel  after  each 
lashing.     A  white  crystalline  preparation  is  thus  obtained, 
hich  is  free  from  nitrate  and  basic  salt  and  in  every  way 
uited  for  use  in  standard  cells.     Calomel  may  be  prepared 


in  a  erystaUine  form  by  heating  mercury  and  hydro- 
chloric acid  together  in  a  similar  manner,  though  for  a 
longer  period. — F.  Sodn. 

Hydrogen  peroxide  ;    Influence  of    on  the  properties 

of  platinum.  K.  Bornemann.  Z.  Elektrochem.,  1C09, 
15,  673—677. 
The  author  finds  an  explanation  of  the  facts  that  both 
cathodic  and  anodic  polarisation  of  platinum  have  been 
observed  by  different  authors  to  render  it  inactive,  in 
the  action  on  the  platinum  of  hydrogen  peroxide,  for 
when  a  frcslilyignited  platinum  electrode  is  dipped  into 
hydrogen  peroxide  solution,  the  catalytic  decomposition 
of  the  peroxide  and  evolution  of  oxygen  rapidly  lessen 
and  cease,  though  only  a  negligible  quantity  of  peroxide 
has  been  decomposed.  This  electrode,  if  now  submitted 
to  anodic  polarisation  in  a  weak  hydrogen  peroxide 
solution,  shows  a  sharp  "  knick  "  in  the  curve  connecting 
voltage  and  current  at  1  -23  volts  ;  but  if  it  be  now  either 
ignited,  or  submitted  to  anodic  polarisation  in  water 
(weak  acid)  without  hydrogen  peroxide,  the  curve  is 
continuous.  The  same  destruction  of  the  "  knick  "- 
producing  property  is  effected  to  a  limited  extent  by 
immersing  the  electrode  in  oxidising  agents  such  as 
potassium  permanganate  ;  and  it  is  therefore  concluded 
that  the  property  is  due  to  the  formation  on  the  platinum 
of  an  oxide  containing  oxygen  held  similarly  to  the 
oxygen  in  hydrogen  peroxide — an  "  autozonoid  "  oxide, 
to  use  Schonbein's  nomenclature.  This  oxide  must  be 
without  catalytic  activity,  and  when  decomposed  by 
oxidation  leaves  a  lower  oxide,  the  catalytic  effect  of 
which  is  very  slight. — J.  T.  D. 

Cadmium  arc;    New  method  of  producitig  a .     T.  M. 

Lowry.   Brit.  Assoc,  Winnipeg,   1909.      Chem.   News, 
1909.  100,  161. 

In  order  to  produce  a  cadmium  spectrum  of  sufficient 
intensity  for  polarimetric  work,  advantage  is  taken  of  the 
favourable  properties  of  the  silver-cadmium  alloys.  On 
account  of  their  isomorphism,  the  two  metals  form  an 
excellent  series  of  alloys  which  are  characterised  by  good 
mechanical  properties  and  very  high  melting  points.  (An 
alloy  with  60  per  cent,  of  cadmium  melts  as  high  as  700°  C). 
In  striking  contrast  to  the  behavour  of  the  pure  metal  the 
alloy  gives  a  steady  arc  which  can  be  kept  true  to  centre 
by  rotating  the  electrodes  in  opposite  directions.  The 
spectrum  shows  the  silver  as  well  as  the  cadmium  lines, 
but  these  are  so  far  separated  that  even  wth  a  low  resolving 
power  the  slit  of  a  spectroscope  can  be  opened  to  its  full 
width  without  any  overlapping  of  the  brilliant  "  blocks  " 
of  hght  which  take  the  place  of  the  usual  "lines." 

Refractory  metals  from  their  chlorides  [Metallised  filaments 
for  electric  lamps'].     Pring  and  Fielding.     See  II. 

Electrolytic  preparation  of  sodium  hypochlorite.     Ogloblin. 
See  VII. 

Electrochemical    reduction    of    condeiisation     products    of 
aldehydes  with  amines.     Brand.     See  XX. 

Patents. 

Electric    furnaces.     C.     Bingham,     London.     Eng.     Pat. 
26,356,  Dee.  5,   1908. 

In  order  to  renew  the  upper  electrode  without  inter- 
rupting the  working  of  the  furnace,  in  furnaces  in  which 
the  lower  electrode  is  fixed  and  the  upper  one  is  suspended 
and  lowered  as  required,  two  or  more  carriages  are  arranged 
to  run  on  a  joist  over  the  furnace,  with  dupDcate  electrodes 
suspended  therefrom.  When  required,  the  new  electrode 
is  connected  by  flexible  connections  to  the  same  electric 
supply  as  that  being  used  and  lowered  alongside  the 
worn  electrode,  which  is  then  withdrawn,  the  flow  of 
cuiTent  having  been  gradually  transferred  from  one 
electrode  to  the  other  without  interruption  of  the  dis- 
charge.— F.  R. 

Furnace ;    Electric  .     T.   F.    Baily,   Alliance,   Ohio. 

U.S.  Pat.  933,815,  Sept.  14,  1909. 

The  furnace  consists  of  an  oven  composed  of  heat-resisting 
bricks,  of  low  electrical  conductivity,   arranged  in  tiers, 
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having  etripe  of  asbestos  between  each  tier.  Spaced 
electrodes  arc  located  at  opposite  ends  of  the  furnace, 
and  a  granular  resistance  body  placed  on  the  floor  of  the 
furnace  connects  the  electrodes.  Midway  between  the 
electrodes  the  area  of  cross-section  of  the  resistance 
body  is  reduced  and  means  are  provided  for  placing  au 
object  to  be  heated,  immediately  over  but  not  in  contact 
with  the  resistance  body,  at  this  point. — F.  R. 

Chlorides,  sulphatfs  or  other  alkali  salts  ;    Electrolysis  of 

.     C.   Marie.     Fr.   Pat.   400.787,  June  23,    1908. 

The  invention  relates  to  the  electrolysis  of  alkali  salts, 
such  as  chlorides,  sulphates,  etc..  de])olarisation  of  the 
anode  being  brought  ahoiit  by  means  of  liydrogi'ii.  which 
is  produced  at  the  cathodu  or  which  may  Ijc  formed  in 
any  other  suitable  manner.  The  hydrogen,  or  other 
gaseous  reducing  agent,  is  conveyed  under  a  convenient 
pressure  to  the  anode,  the  latter  being  composed  preferably 
of  platinum,  platinised  carbon,  or  other  convenient 
material. — B.  N. 

Accumulators  and  electrolytic  apparatus.     J.   H.    Russen- 
berger.     Fr.    I'at.  401,35.5,   Marcli  27,    liHJ'J. 

Thin  separating  membranes  arc  arranged  between  and 
in  contact  with  the  different  electrodes.  Colludion  is 
preferably  em[)loyed  as  a  separating  medium,  either 
directly  as  a  coating  on  the  electrodes,  or  as  a  layer  on  an 
ap|)ropriate  surface,  and  the  electrodes  are  thin  so  as  to 
obtain  a  large  surface  area  with  a  minimum  of  weight. 
Viscose,  "  cellite,"  etc.,  may  be  employed  in  place  of 
collodion,  and  may  be  mineralised  or  not  by  means  of 
gelatinous  silica. — B.  N. 

Carbon  electrodes  for  ehctro-nnalytirnl  purposes  ;  Process 
of  making  durable  — — .  G.  .'Vdolph,  .■Vramendorf.  and 
A.  Pietzsch,  Assignors  to  Chem.  Fabr.  Buckau.  Magde- 
burg, Germany.     U.S.  Pat.  9,'!4,988,  Sept.  28,  1909. 

See  Fr.  Pat.  377,026  of  1907  ;  this  J.,  1907,  1054.— T.  F.  B. 

Making  waler-gas.     U.S.  Pat.  935,344.     See  11. 

Incandescence    lump    filaments.     Addition     to     Fr.     I'at 
3t>l.()02.     See  II. 

Incandescent   electric   lamp   filaments.     Fr.    Pal.    401  307 
See  IL 

Making  pureunclnousgraphite.   U.S.  Pat.  933,944.    SeeVll. 

Producing  calcium  silicide.     U.S.  Pat.  934.379.     Sei  VII. 

(B. )— ELECTKO-METALLURl !  Y. 

Iron  ;     Sulphur-content    of    electrolytic    .     A      Pfaff 

Z.  Elektrochem.,  1909,  15,  7o:}— 705. 
A.  MiTlXER  (this  J..  1909.  371)  who  examined  samples  of 
electrolytic  inm  prepared  by  a  moditicalion  of  Burgess 
and  Hambuechen's  process,  found  in  the  metal  as  Hrst 
deposited,  00099  per  cent,  of  sulphur,  ten  times  the 
amount  which  tho.se  authors  found.  .-Vs  this  result  did 
not  accord  with  those  of  H.  Lee  (Dissertation.  Dresden 
1906),  who  found  no  sulphur  in  any  of  the  samples  of 
electrolytic  iron  whicli  lie  preparwl,  the  aiitlinr  has 
carefully  gone  over  the  ground  again.  His  best  results 
were  obtained  when  the  electrolyte  was  a  sliglitly  acid 
concentrated  solution  of  f.rrous  sulj)hate.  and  a  liiirh 
current  density  (2  amp.  per  s(j.  dm.)  and  temperanrre 
(70°  C.)  were  use<l,  the  electrolyte  being  stirred  by  a  current 
of  indifferent  gas.  The  anodes  were  wrapix^d"  in  parch- 
ment-ijaper,  and  the  electrolyte  was  not  niuwed.  The 
following  table  shows  the  results : — 


No. 


Electrolyte. 


Pet  cent, 
ot  aiilphur. 


Ferrous  sulphate,  weakly  acid,  6  per  cent. 

Do.  do.  

['"■  do.  12  per  cent. 

Uo-  do.  13  per  cent. 

no.  do.  

Burgess  and  Hambuechen's.  prepared  l)v  Lee 
Ferrou.'i  amraoniuin  sulphate,  2  per  cent 

l>o.  do.  . 


0-00037 
0-00028 
0-000  6S 
0-00018 
0-00085 
0-00018 
0-0026S 
0-00092 


In  exiKrinu-nts  5  and  7  the  precipitates  of  barium  sulphate 
contained  iron,  and  the  results  are  certainly  too  high; 
omitting  these,  it  is  safe  to  say  that  the  amount  of  sulphur 
never  reaches  Ot)01  per  cent.,  and  is  usually  far  below 
that.  Midler's  n-sult-s.  then,  though  they  niay  be  true 
in  the  case  of  the  irons  prepared  and  examined  by  him, 
have  no  general  application  to  electrolytic  irons. — .1.  T.  D. 

Siticonanganrse     and     silicoTl-spiegel ;      Preparation     and 

properties  of  commercial .     J.  Eseard.    L'felectrieieu, 

1909,  37,  293. 

Four  compounds  of  manganese  and  silicon  have  bwn 
prepan-d,  ri ...  Si.Mn  .,  Si.Mn.  Si-Mii,,.  and  Si  .Mil  (sec  this 
J..  1891),  141  ;  19t)3,  i()8,  214  ;  l'905,  123,->  ;  1907.  98,  154). 
Omimcrcial  silicomanganese  varies  in  comiiosition  and 
properties.  It  usually  contains  from  tiO  to  70  per  cent, 
of  manganese  and  20 — 25  per  cent,  of  silicon,  with  varying 
proportions  of  carbon,  iron,  and  aluDiinium  ;  products 
containing  75  and  80  per  cent,  of  manganese  can,  however, 
be  obtained.  A  8am[ile  whicli  lirokc  easily  under  the 
hammer  and  showed  an  irregular  brilliant  fracture,  con- 
tained 71-5  per  cent,  of  manganese,  23  of  siUcon,  2-5  of 
iron,  and  small  projiortions  of  calcium  and  carbon.  It 
is  preimred  technically  by  the  reduction  of  rhodonite, 
a  mi.\tiirc  of  quartz  and  pjTolusite,  or  a  mixlure  of 
rhodiuiite  and  pyrolusite  in  an  electric  furiiuei-.  Tlie 
ehnrses  used  and  eleetrieal  energy  consumcil  in  preparing 
1  ton  of  commercial  silicomanganese  :  (1),  from  rho(loiute 
(456  per  cent,  of  silica  and  38-3  of  manganese  oxide) ; 
(2),  from  pyrolusite  (50  percent,  of  manganest-)  and  quartz  ; 
and  (3),  from  a  mixture  of  rho<lonite  and  pyrolusite,  are 
shown  in  the  following  table  : — 


(1). 

(B). 

(3). 

UhiKlonite 

kUos. 
2»00 

420 
60 
7100  kilo- 
watt-hrs. 
£13  2s. 

kilus. 

1580 
880 
680 

as 
6300  kilo- 
watt-lire. 

kilos. 

ryrolusitc   

Quarts 

Coke   

1000 

62(f)  kilo- 
watt-hls. 
£12  I4s. 

Carbiin  for  electrodes 
Elect,  energy   

Cost 

Silieon-spiegel  is  an  alloy  containing  fron)  (SO — 05  per 
cent,  of  iron.  20 — 25  of  manganese.  10 — 12  of  .silicon, 
and  2 — 3  of  carbon.  By  redneti.in  of  1  ton  of  acid  Bes.-iemer 
slag  in  an  electric  furnace  with  200  kilos,  of  coke,  and 
a  consumption  of  25  kilos,  of  carbosi  for  elcctroiles,  and 
2400  kilowatt-hours,  400  kilos,  of  an  allcjy  containing 
25  per  cent,  of  silicon  and  35  per  cent,  of  manganesi-  can 
be  obtained,  together  with  a  slag  rich  in  silica  (.see  U.S. 
Pat.  712,925;  this  J.,  1902,  1.54J).  A  relatively  pun 
alloy,  known  as  eh-ctro-siUco-spicgel,  containing  22 — 2.'' 
per  cent,  of  silicon.  38  of  manganese,  and  I  of  carbon,  i^ 
now  produced  in  large  quantities  by  the  redmtion  of  a 
mixture  of  ferrosilicon,  sihca,  and  manganese-  ore  by 
means  of  carbon  in  an  electric  furnace. — A.  S. 


Patents. 


Steel  . 


.Mnuufarture  of  .      W.   I',.   Walker.  Xe«   V<.i„ 

U.S.  Pat.  934.247.  S»-pt.  14.  1909. 
Molten  iron  is  lirst  treated  in  an  a<'id-liiicd  Bes-semer 
conveiter  until  tin- silicon  has  been  sulislanlially  eliminated 
and  the  carbon  reduced  to  about  0-3  |M-r  cenl.";  it  is  then 
transferred  to  a  bnsie-liiied  electric  furnace,  having  a  non- 
oxidising  atmosphere,  for  the  removal  of  the  phosplioros. 

-  F.  R 

Nickel   and    nickelropper   alloys  ,■     .Mnuufarture   of   — 
D.    H.    Browne,    Ontario.    Canada,    .■\s.signor    to   The 
Canadian     CopiK-r    Co..     Cleveland,     Ohio.      r.,S.     Pat 
9,14,278,  Sept.   14.  1909. 

StlLPHUR  compounds  of  nickel  or  of  nickel  and  copj» 
are  reduced  to  metal  by  fusion  in  an  eli-ctrie  furnace  in 
the  presence  of  lime.      Part  of  the  sulphur  is  evolved  »» 
sulphur  dioxide,  the  remainder  combining  with  the  lime 
to  form  calcium  sulphide.    -F.  K. 
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Hollow  metallic  bodies  ;  Manufacture  of hy  deposition 

of  several  superimposed  bodies  on  a  mandrel  and  subse- 

quent     removal     of     the     latter.      Fabrik     Elektrischer 

Ziinde.r  Ges.m.b.H.       Fr.  Pat.  400,999,  March  4,  1909. 

Tjie  jiicsent  invention  may  be  applied  to  the  manufacture 

nf  small  metallic  cases,  primarily  composed  of  some  such 

metal  as  zinc  Ijut  lined  internally  with  a  thin  protective 

i.ating   of   nickel.     The   metaUic  layers  are  precipitated 

"11    mandrels   of   steel   or    brass    which    have    previously 

iecei%-cd    a    thin    coating    of    silver   iodide    obtained    by 

thinly  silver  plating  and  then  treating  with  iodine.     The 

\arious  metals  may  then   be  electrolytically  precipitated 

11  the  required  order  by  transferring  the  frame  holding  the 

mandrels  from  one  solution  to  another.      In  order  to  enable 

the  finished  article  to  be  removed  more  readily  from  the 

mandrel,  the  latter  may  be  polarised  anodically. — C.  A.  W. 

Mtlallisation  of  non-metallic  articles.  The  Newell  Manu- 
facturing Co.  Fr.  Pat.  401.137,  March  23,  1909. 
i'liE  invention  is  intended  for  application  more  especially 
tn  the  manufacture  of  artificial  Howers  from  the  natural 
liliissoms,  but  other  non-metalUc  articles,  such  as  silk, 
may  be  metaUised  in  a  similar  manner.  As  an  example. 
:i  rosebud  is  taken,  and  the  stem  replaced  by  a  doublc- 
I'liinted  hat-pin  inserted  in  the  calyx  nearly  up  to  the  top 
"f  the  flower.     The  latter  is  then  hardened  by  immersion 

I  11  solution  of  200  grms.  of  shellac  in  1  litre  of  alcohol. 

■  I'r  drying  for  half  an  hour,  it  is  again  immersed  and 

illy  covered  with  bronze  powder,  which  may  be  dusted 

,,r  the  blo.ssom  from  a  brush.  After  further  drying,  if 
-  submitted   to   a  process  of  electro-plating  in   an  acid 

.  pper  solution,  the  pin  serving  as  cathode.  Tlie  metallised 
iliissom  is  washed  in  hot  water,  dried  in  hot  air,  and  freed 
Mini  vegetable  material  by  heating  over  a  Bunsen  burner, 
■iiially  the  surface  is  cleansed  by  a  three  hours'  soaking 
11  dilute  hydrochloric  acid  (1  in  4),  followed  by  immersion 
'Mi'cs.sively  in  potassium  carbonate  solution,  and  in  a 
Mixture  of  nitric  acid  (3  parts)  and  sulphuric  acid  (1  part). 

he  connection  between  flower  and  stem  having  been 
.  iidered  rigid  by  a  pla,ster  moulding,  the  blossom  may  be 
lilted  to  any  shade  desired  by  means  of  lacipier. — C.  A.  W. 

'.nil-  :    Electrolytic  winning  of  from  solutions  of  zinc 

siilphnfc.  V.  Engclhardf  and  JI.  Huth.  Charlotten- 
Imrg.  Assignor  to  .Siemens  und  Halske  A.-G.,  Beriin. 
r.S.  Pat.  935.250,  Sept.  28,  1909. 

IK  Fr.  Pat.  375,140  of  1907  ;  this  J.,  1907,  880.— T.  F.  B. 

hrlric     furnace.     A.     Reynolds,     London.     U.S.      Pat 

935,548,   Sept.   28,    1909. 
i.K  Eng.  Pat,  3914  of  1907  ;  this  .1.,  1908,  289.— T.  F.  B. 
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I  imclive  jiowe.r  nf  fats  ;    Influence  of  lialoi/en.1  on  the . 

\V.  Storji.  Mitt.  a.  <1.  Gobieto  des  Militiiisanitiitswesen 
IlilW.  Hft.  41,  Tl.  3.  84—97.  ('hem.  Zenlr..  1909  2 
11)12—1013. 

iiuMiNATED  fats   were   prepared   by   adtling  5  grms.   of 

limine  dis.solved  in  100  c.e.  of  glacial" acetic  acid  to  0-5  grm. 

the  fat  dissolved  in  15  c.e.  of  chloroform.     The  excess 

free  bromine  was  removed  by  means  of  sodium  sulphite, 

id   the  chloroform   solution   of  the   brominated  fat    was 

/utralised     by     means     of     sodium     bicarlionate.      The 

jfractive    powers    of    the    brominated    fats    Mere    greater 

'  an  those  of  the  original  fats,  in  proportion  to  the  amount 

liromine  fixed.     Since  the  dispersive  power  was  increased 

iii'urrently    with    the    refractive    power,     the    author 

iployed  red  Hght   {an  electric  incandescent  lamp  with 

bulb  of  red   glass)   for  determining  the  latter.     If  for 

given  fat  the  hmiting  values  for  the  refractive  power  of 

.  bromine  derivative  be  determined,  then  these  values 

II  be  used  in  the  same  way  as  the  iodine  values  as  a 
■isure  of  the  purity  of  the  fat.     For  this  purpose  the 

iimination   must   always   be  carried   out   under  strictly 


defined  conditions,  otherwise  concordant  results. cannot 
be  obtained.  The.  method  is  simpler  than  the  deter- 
mination of  the  iodine  value,  and  it  can  be  applied  to 
fats,  waxes,  and  paraffin  wax.  For  an  increase  of  10-88 
in  the  iodine  value  of  a  fat,  the  refractive  power  of  the 
brominated  fat  increases  by  9-2  butyrorefractometer 
scale  divisions.  The  limiting  values  for  the  refractive 
jiowerof  brominated  butter  and  lard  are  57 — 72  and  74 — 94, 
tlie  corresponding  iodine  values  of  the  original  fats  being 
2(i — 44  and  4(i — 70  respectively. — A.  S. 

Fats  and  o(X<  ,•     Theory  of  the  hydrolysis  of  .     III. 

J.  Kellner.  Chem.-Zeit.,  1909,  33,  993. 
TiiE  author,  experimenting  on  the  same  hues  as  described 
(tliis  J..  1909,  531),  states  that  the  course  of  hydrolysis 
in  Krebitz's  method  of  saponifying  fats  by  means 
of  lime  is  quadrimolecular.  as  in  the  case  of  saponi- 
fication with  alkahs.  Thus  in  two  experiments  the 
amounts  of  glycerol  found  in  the  partially  saponified 
fat  were  7-8(1  and  4-31  per  cent,  as  compared  with  8-04 
and  4-31  per  cent,  tlieoreticidly  required  for  a  quadri- 
molecular hydrolysis.  In  neither  ease  was  the  presence  of 
mono-  or  diglycerides  indicated.  In  the  experiments 
on  the  hydrolysis  of  fats  with  hydrochloric  acid,  expressed 
lialm-kernel  oil,  with  an  acid  value  of  13-4.  was  boiled 
for  several  hours  with  an  equal  volume  of  hydrochloric 
acid  of  sp.  gr.  1-1.30.  Aftei  8  hours  the  acid  value  of 
the  thoroughly-washed  fat  was  found  to  be  15f)-2,  whilst 
the  saponification  value  exceeded  260  (in  .some  cases  270), 
and  was  thus  higher  than  that  obtained  in  the  saponifi- 
cation of  the  fat  with  alkali.  Absorption  of  hydro- 
chloric acid  had  apparently  taken  place,  since  after 
saponification  with  alkah  the  fat  again  showed  saponi- 
fication values  of  258  to  2()0.  The  presence  of  mono- 
and  digh'cerides  was  indicated  and  the  author  there- 
fore concludes  that  the  hydrolysis  of  fats  with  hydro- 
chloric acid  is  uni-  and  bi molecular.  The  curve  for 
the  hydrolysis  coincides  fairly  closely  with  that  observed 
inTwitcheU's  method.  The  loss  of  glycerol  of  9-08  per  cent. 
observed  by  Eisenstein  and  Rosauer  in  the  hydrolysis 
of  pressed  tallow  in  an  autoclave  is  consideicd  liy  the 
author  in  the  hght  of  his  cxiHrimcnts  to  be  largely  due 
to  the  formation  of  mono-  and  diglycerides.  (See  also 
this  .J.,  1898.  1107;  1899.  1031  ;  1904.  905;  1906,  856; 
1907,  24,  263,  623  ;    1908,  693).— C.  A.  M. 

China    bean    oil    in     Australia  ;     Denaturation    of    . 

Board  of  Trade  ■].,  Sejit.  30,  1909.  [T.R.] 
.\  CU.ST051S  By-Law  (No.  58).  dated  5th  August,  amends 
with  effect  from  15th  July,  1909.  the  method  of  denatura- 
tion of  China  oil  entered  for  delivery  free  of  Customs  duty 
in  Australia,  which  is  to  be  as  defined  in  this  .J.,  1909,  250, 
when  the  oil  is  for  use  other  than  for  soap  making. 

When  for  use  in  the  manufacture  of  soap,  the  oil,  when 
opened,  must  (a)  at  once  be  mixed  with  soap  stock.  (Prior 
to  such  mixing  the  Collector  of  Ctistoms  shall  be  satisfied 
that  mixture  with  such  stock  will  constitute  effectual 
denaturation  of  the  oil),  or  (b)  be  denatured  by  the  addition 
to  each  100  gallons  of  the  oil  of  5  per  cent,  of  castor  oil, 
and  of  5  per  cent,  of  molten  (allow. 

Hicinoleir  arid  ;     Derivatives  of .      B.    I".  (  hoiiowsky. 

Ber..    1909.   42.   3339—3356. 

'I'liK  ricinoleic  acid  used  in  the  author's  experiments 
was  prepared  by  "  salting  out  "  stearic  and  palmitic 
soaps  from  castor  oil  soap  solution  with  sodium  chloride, 
then  converting  the  licinoleic  soap  into  the  lead  salt, 
which  was  treated  with  ether,  and  liiially  convertefl 
into  the  barium  salt,  the  latter  being  freed  from  impurities 
bv  extraction  with  ether.  On  treating  this  ricinoleic 
acid  with  hydriodic  acid  in  the  presence  of  phosphorus 
and  iodine,  there  was  obtained  a  thick  yellow  oil,  con- 
sisting of  di-iodostearic  acid,  C'uHjjl.^Oj,  and  not  iodo- 
slcaridic  acid,  as  stated  by  Qaus  and  Hassenkamp.  In 
the  author's  opinion  the  product  obtained  by  them  was 
a  mixture  of  di-iodostcaric  acid  and  unchanged  ricinoleic 
acid.  When  reduced  with  zinc  in  acetic  acid  solution. 
this  di-iodostearic  acid  yielded  only  stearic  acid  (m.pl. 
70' — 71°  C).  This  supports  the  statement  of  (joldsobel 
and     Kasanslcy      that      ricinoleic      acid     contains     the 
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alcoholic  hydroxyl  group  attached  to  the  twelfth  carbon 
atom,  whilst  the  doublo  linkage  occui-s  between  the 
ninth  and  tenth  carbon  atoms.  It  may  thas  be  aiisumed 
that  in  the  reduction  with  hydriodic  acid  two  isomeric 
di-iodostearic  acids  are  produced,  one  of  which  contains 
the  halogen  atoms  attached  to  the  ninth  and  twelfth, 
and  the  other  to  the  tenth  and  twelfth  carbon  atoms. 
When  boiled  with  alcoholic  potassium  hydroxide,  the 
di-iodostearic  acid  yieldeil  a  light  brown  oily  fatty  acid, 
C'ljHjjO;,  isomeric  with  hnoUc  acid,  whidi  thickened  on 
exposure  to  the  air.  it  did  not  yield  the  ordinar\'  linolic 
totrabromide  when  brominated,  but  a  dark-coloured 
thick  Huid  tctrabromide.  Moreover,  oxidation  with 
alkaline  permanganate  produced,  not  tetrahydroxystearic 
acid,  but  only  a  brown  resin-hke  mass,  containing  a/.elaic 
acid,  &c.  The  interaction  of  zinc  o.xide  and  the  di-iodo- 
stearic acid  yielded  a  ))roduct  which  could  be  separated, 
bv  treatment  of  the  barium  salts  witli  ether,  into  an  impure 
hydro.xyolcic  acid,  O,,!!,,/),  (m.pt.,  1 08°— 1 1 4''C'. ),  and 
a  more  soluble  portion  containing  an  acid  with  two 
double  linkages.  By  the  action  of  moist,  freshly-pre- 
cipitated silver  oxide  upon  the  di-iodostearic  acid,  there 
was  produced  a  dihydroxystearic  acid  witli  the  hydroxyl 
groups  attached  to  the  tenth  and  twelfth  carbon  atoms, 
together  with  a  small  quantity  of  an  oily  product  con- 
sisting, in  tlic  main,  of  an  acid  resembhng  linolic  acid. 
On  treating  ricinoleic  acid  with  sulphuric  acid  (0.5°  B.) 
at  0°  C,  and  pouring  the  product  of  the  reaction  into 
ice-cold  water,  about  30  per  cent,  of  soUd  fatty  acids 
could  be  separated  from  the  oily  layer  after  saponification 
and  the  addition  of  acid.  By  treatment  with  ether  these 
could  be  separated  into  a  sparingly  soluble  portion  melting 
at  108°  to  109°  C.  (and  containing  a  small  amount  of  a 
substance  molting  at  11.5° — 116°  C),  and  a  soluble  portion 
melting  at  73° — 74°  C.  Analysis  showed  that  these 
substances  were  two  isomeric  glycidic  acids  contaminated 
with  a  httle  dihyilroxystearic  acid.  The  tendency  of 
ricinoleic  acid  to  form  glycidic  rather  than  dihydroxy 
acids  may  be  explained  as  follows  : — The  sulphuric  acid 
can  form  two  isomeric  sulpho-acids,  viz.  : — 

SO, 


CH3.(CH,)5.CH(0).CH,.CH.CH.(CH,)7.C()OH 
and       CH3.(CHj)3.CH(0).CH.,.CH...CH.(CH.,)7.C00H. 

\-so,-/ 

When  thew  are  boiled  with  water  and  sapcuiilicd  with 
potassium  hydroxide  they  are  decomposed  into  sidphuric 
acid  and  the  two  acids — 

CH3.(CH.,)5CH.CHj.CH.CH2.(CH,)7.C00H 

\-0-/ 
and        CH,.(CH,),CH.CHj.CH...CH.(CH..);.COOH. 
\ 0-"-/ 

The  lirst  of  these  ieact.s  with  other  substances  more 
readily  than  the  second.  It  forms  a  diacetyl  compound, 
and  is  partially  converted  by  the  action  of  potassium 
hydroxide  into  the  ilihydroxystcaric  acid  with  the  same 
constitutional  formula  as  that  produced  by  the  action 
of  raoist  silver  oxide  tipon  the  di-iodostearic  acid.  This 
acid  differs  both  in  its  structure  and  in  its  physical  and 
chemical  properties  from  the  isomeric  dihydroxystearic 
acids  obtained  from  oleic,  iso-oleic  and  elalclic  acids. 

— C.  A.  M. 

Tallow  in  bcc/mxix  ;    DeUciion  of    .     A.    Ostrogovich 

and    S.    Petrisor.     Bulet.    Soc.    Stiinto   din    Bucuresci, 
1909,  18,  127—130.     Chem.  Zentr.,  1909,  2.  1170. 

From  6  to  7  grms.  of  zinc  chloride  are  melted  in  a  porcelain 
crucible,  and  then  1  grm.  of  the  wax  is  added.  The 
crucible  is  covered  with  a  lid,  the  under  side  of  which  has 
been  wetted  with  2 — 3  drops  of  a  solution  of  0-3  grm.  of 
phloroglucinol  in  100  c.c.  of  concentrated  sulphuric  acid. 
The  covered  crucible  is  heated  for  35 — 40  seconds,  and 
then  the  under  side  of  the  lid  examined.  If  the  sample 
of  wax  contained  tuUow,   the  acrolein  formed  will   have 


developed  with  the  phloroglucinol  reagent  a  reddish 
violet  colour,  which  is  intensified  on  addition  of  a  fev 
drops  of  alcohol  (see  Barbet  and  .landricr.  also  Istrati 
this  J.,  1898,  954).  With  pure  wax.  only  a  faint  browi 
coloration  is  produced.  Very  small  iiuantilies  of  acrolcii 
produce  only  a  yellow  coloration. — A.  S. 

Patents. 

FaUij  suhstances  ;    Proresn  for  (muhijijinij  and  ■iiiponijijin 

to  render  them  /tuitable  /or  the  vuinujaclure  of  soiipt 

etc., and  mori  particuUnly  the  cleansintj  of  textile  materiul 
in  general.  E.  Lasbordes.  Fr.  Pat.  400,792,  Feb,  8 
1909. 

The  object  of  the  process  is  to  emulsify  fatty  substance 
such  as  suet,  copra,  oils,  etc.,  and  consists  in  mixing  then 
at  a  temperature  of  about  60°  C.  with  either  (1 )  10  jier  cent 
of  their  weight  of  the  mucilaginous  matters  obtained  fron 
Unseed,  or  of  gum,  starch,  etc.  ;  (2)  10  jM-r  cent,  of  soap 
(3)  3  per  cent,  of  gelatin  dissolved  in  water;  (4)  from  I 
to  5  per  cent,  of  potassium  hydroxide,  sodium  hydroxidt 
or  ammonia. — W.  P.  S. 


Falii,    butler,    and  the   like  ;     Process   and  apparatnjf   jo 

sterilisimi  i'n/  means  of  uUra-vioht  rays.     Soc.  L 

Ferment.     Fr.  Pat.  400,921,  Mar.   17,  1909. 

The  fat,  etc.,  is  spread  in  a  thin  layer  on  the  surface  of  ai 
endless  band  or  on  a  drum.  The  movement  of  the  bam 
or  drum  carries  the  layer  of  fat  past  a  number  of  lamp 
which  emit  ultra-violet  rays.  These  lamps  are  providei 
with  a  rcllector.  The  fat  is  removed  from  the  band  o 
drum  liy  means  of  a  scrajKM-  after  it  has  passed  the  lain)* 
and  the  band  or  drnm  mav  be  heated  or  cooled  as  desired 

— W.  P.  S. 


Soai),  jals.  and  tht  lib  ;    Mnehines  for  roolinij  and  moiildin 

.      W.    (jiilbcrl,    London,    and    .S.    J.    Knlph,    Petei 

borough.  Eng.  Pat«.  18,031,  Aug.  27,  lilt»8,  and  4951 
Mar.  1,  1909. 

The  machine  consists  of  a  number  of  vertical  moulds  whic 
are  carried  on  a  table  or  frame  fitted  in  a  cylindrical  cooUii 
tank.  A  measuring  device  is  arranged  between  the  suppl 
vessel  and  the  moulds,  and  means  are  ])ro\ided  for  rotatin 
the  cooling  tank,  step  by  step,  so  that  the  moulds  travi 
from  the  measuring  device  to  a  number  of  dischargin 
rams,  the  number  of  moulds  being  such  that  the  machin 
may  he  in  practically  continuous  oi)eration.  Provisio 
is  made  for  supplying  water  to  the  cooUng  tank  and  fc 
circulating  it  in  the  tank.  The  measuring  device  consist 
of  a  drum  divided  transversely  into  nu'asuring  compari 
incuts  and  in  cross-section  is  formed  with  two  pwket- 
oni'  of  which  is  being  filled,  while  the  other  is  dischargi- 
into  the  moiihl  ;  it  may  be  hiated  by  a  steam  jackel 
The  moulds  aic  provided  with  disilmrge  \alves  which  ar 
operated  by  llic  movement  of  the  rams.  .\  poroii 
pad  may  be  fitted  round  the  end  of  each  ram.  brine  bein 
supplied  to  this  pad  in  order  to  wipe  out  \\\v  mould  a 
each  dis<-harge  opiration.  The  maehiiu-  may  Ix-  c(mnccle 
with  a  discharging  mechanism  consisting  of  a  n'ceivin 
box  which  has  one  side  fixed  and  the  other  side  ]>ivoted 
on  receiving  the  bars  of  soap,  the  movable  side  is  tilte 
by  means  of  cams  so  as  to  bring  the  end  of  the  bars  int 
contact  with  a  conveyor  band  which  removes  tliein  fioi 
the  box,  the  latter  being  then  rcturiuHi  to  position  b 
means  of  a  counter-weight. — W.  P.  .S. 

Xut  of  the  hicuyhn  ;  Process  of  trt  ating  the for  iililaimit 

indu.ttrial  produrt-i  [candle  material].  W.  E.  Ijiki 
Tendon.  From  Companhia  Luz  Stearica,  Kio  i 
Janeiro.     Eng.  Pat.  19,511,  Sept.  16,  1908. 

See  Fr.  Pat.  394,362  of  1908  ;   this  J.,  1909.  2.M.-  T.  V.  I 


Separating     voUilik     ■ieAix.nls    from    diasolced    sulislai 
Uer.    Pat.    213,246.     Hce   I. 
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XIII.—PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c, 

(.4. )— PiGJlENTS.      PAINTS. 

Paints  ;    Production  of  mineral  in  the  Vniletl  Stales. 

U.S.  Geol.   Survey,   1908.     [T.R.] 

The  following  is  an  abstract  of  the  report  on  the  pro- 
duction of  mineral  ])ignient.s  and  paints  in  the  United 
States  in  1908.  The  mineral  paints  are  arranged  in  this 
report  in  tiiree  gi-oiips  : — (1)  natural  mineral  products 
which,  after  mechanical  treatment,  such  as  cleaning  and 
grinding,  are  either  used  directly  as  pigments  or  are  first 
roasted  to  give  certain  desired  colours ;  (2)  chemical 
products  made  directly  from  ores  of  valuable  metals,  and 
(3)  chemical  jjroducts  that  pass  through  several  metallur- 
gical and  chemical  processes  in  their  preparation  from 
the  original  ores. 

Niitnral  mineral  paints. — In  1908  the  total  production 
of  the  natural  |)igmcnts — ochre,  umber,  sienna,  metallic 
paints,  mortar  colours,  slate  and  shale — reported  to  the 
Survey  amounted  to  49,853  snort  tons,  valued  at  S53(i,.')44. 
as  compared  with  48,546  short  tons,  valued  at  $530,486 
in  1907.  The  following  table  shows  the  production  of 
these  mineral  pigments  in  1907  and  1908  : 


Tons. 


Ochre 

Umber  and  sienna  .... 

Metallic  p.aint   

Mortar  colours    

Slate  and  shale,  ground 


16.971 
730 
16.225 
10,490 
4.130 


Value.       Tons 


8 

164,742 

19,309 

195,176 

110,719 

40,540 


17.019 
2,756 

16,224 
9,026 
4,828 


Value. 


S 

156,360 
70,996 

182,007 
86,961 
40,220 


The  imports  of  ochre  in  1908  were  as  follows : — 
ICrude.  584,129  pound.s,  valued  at  $4,954;  dry,  8,663,537 
[pounds,  valued  at  $69,815;  ground  in  oil,  6,094  pounds, 
I  valucil  at  S307  ;  total,  9,253,760  jjounds,  valued  at 
1  $75,076.  The  imports  of  umber  in  1908  were  as  follows  : — 
[Dry,  2,391.153  pounds,  valued  at  $19,461  ;  ground  in  oil, 
1 15,556  pounds,  valued  at  $803  ;  total,  2,406,709  pounds, 
I  valued  at  $20,264.  Imports  of  sienna  in  1908  were  as 
I  follows :— Dry,  1,756,237  pounds,  valued  at  $28,407  ; 
I  ground  in  oil,  7,621  pounds,  valued  at  $458 ;  total, 
1 1,763,894  pounds,  valued  at  $28,865. 

Metallic  paint  and  mortar  colours. — Metallic  paint  and 
Imortar  colours  are  red  and  brown  iron  o.xides,  produced 
leither  by  grinding  the  impure  mineral  found  in  the  natural 
letate,  or  by  roasting  invpure  iron  carbonate.  The  pro- 
Iduction  of  metallic  paint  and  mortar  colours  in  1908  as 
Ireported  to  the  survey,  amounted  to  25,250  short  tons, 
Ivalued  at  $268,968,  a  slight  decrease  in  quantity  from  the 
11907  production  of  26,715  short  tons,  but  a  large  decrease 
■ill  value  as  compared  with  $305,895,  the  total  value  for 
11907. 

Slate  and  shale. — Slate  and  shale  were  ground  for  use 
las  pigments  in  1908  principally  in  Pennsylvania  and  New 
I  Jersey.  The  following  table  gives  the  production  of  slate 
land  shale  ground  for  pigment  from  1 905  to  1 908,  inclusive : — 


Tons. 


Value. 


1905 

5,181 
5.481 
J, 130 

4,828 

8 

44,108 

1906 

40,540 

1907 

1908 

40,540 
40,220 

Paint  ore  deposits. — The  paint  ore  deposits  near  Lcliigh 
lap,  Pa.,  have  been  extensively  developed  during  the 
past  year  or  two.  The  deposits  are  situated  in  the 
southern  part  of  Carbon  t'ounty.  Pa.,  seven  miles  below 
\lauch  Chunk,  and  extend  in  a  general  east- west  direction 
Ml'    about    20  miles.     The    paint    bed    i.s    a    .sedimentary 


formation  of  Devonian  age  lying  between  the  Oriskany 
and  Hamilton  formations.  It  has  been  traced  "west  to 
( lermans,  five  miles  west  of  Lehigh  River,  and  eastward 
to  Little  Gap.  The  area  in  which  the  deposit  lies  is  a 
narrow  strip  from  one-half  mile  to  two  miles  wide.  The 
l>aint  ore  in  this  vicinity  consists  principally  of  carbonate 
of  iron.  The  bed  varies  in  thickness,  being  in  some  places 
one  and  one-half  to  two  feet  tliick ;  rarely  it  is  found  as 
thick  as  four  feet ;  in  many  places  its  thickness  is  but  a 
few  inches,  and  in  others  it  cannot  be  found. 

The  following  is  an  average  analysis  of  the  crude  ore  : — 
Iron,  3300  per  cent.  ;  manganese.  001  per  cent.  ; 
silica,  2500  ])er  cent.  ;  carbon  dioxide,  25-00  per  cent. 
There  are  in  addition  small  quantities  of  magnesia,  sulphur, 
and  phosphorus  present.  The  specific  gravity  of  the  ore 
varies  from  3-2  to  nearly  4.  The  treatment  "of  the  ore  in 
this  region  consists  of  calcining  and  grinding  to  a  fine 
powder,  in  which  state  it  is  sold  dry  to  be  mixed  with  oil. 
At  the  mills  the  ore  is  broken  up  with  sledges  into  six- 
inch  pieces  and  is  ready  for  calcination.  This  was  formerly 
carried  on  in  stone  kilns,  but  these  are  being  replaced 
by  more  modern  steel-jacketed  kilns.  Certain  tjrpical 
kilns  are  of  brick  construction  with  sheet-steel  sheathing 
twenty-five  feet  high  and  ten  feet  in  diameter.  There  are 
two  fireplaces,  one  on  each  side,  making  the  width  of  the 
kiln  at  the  bottom  eighteen  feet.  Cord  wood  is  used  as 
fuel  and  the  average  temperature  obtained  is  500°  F. 
The  run  lasts  twenty-four  hours  and  every  twelve  hours 
ten  tons  of  calcined  ore  is  drawn  off  at  the  bottom,  a 
corresponding  quantity  of  raw  ore  being  charged  at  the 
top.  The  calcined  material  is  very  compact  and  of  a 
dark  reddish-brown  colour.  It  is  of  the  same  composition 
as  the  finished  product,  the  rest  of  the  process  consisting 
simply  of  grinding.  The  loss  during  calcination  is  from 
20  to  25  per  cent.  The  product  is  ground  to  buckwheat 
size  by  gyratory  crushers,  after  which  it  is  ground  very  fine 
by  three  thirty-six-inch  horizontal  buhr  mills  and  three 
vertical  mills.  Moreof  this  metallic  paint  is  used  for  freight 
ears  than  for  any  other  purpose.  It  is  recommended  that 
seven  pounds  of  paint  be  mixed  with  one  gallon  of  boiled 
linseed  oil;  the  mixture  will  be  sufficient  for  one  coat  over  an 
area  of  500  square  feet.  It  is  used  also  for  painting 
structural  steel,  tin  roofing,  tanks,  boats,  and  as  a  filling 
in  oilcloth  and  linoleum. 

Pigments  made  direct  from  ores. — The  pigments  made 
direct  from  ores  or  valualjle  metals  are  zinc  oxide,  leaded 
zinc  oxide,  zinc  lead,  sublimed  white  lead,  and  sublimed 
l)lue  lead.  The  ores  utilised  in  making  these  pigments 
are  the  franklinite  ores  of  New  Jersey,  the  sphalente  and 
galena  ores  of  the  Mississippi  Valley  (mined  in  the  Platt- 
ville  district  of  Wisconsin  and  the  JopUn  district  of 
Missouri,  Kansas,  and  Oklahoma,  and  the  sulphide, 
carbonate,  and  sihcate  ores  of  zinc  and  lead  produced  in 
Colorado  and  New  Mexico. 

The  production  of  zinc  oxide  in  1908  as  reported  to 
the  Survey  was  56,292  short  tons,  valued  at  $5,072,460, 
as  compared  with  71,784  short  ton.s,  valued  at  $6,490,660, 
in  1907. 

The  production  of  zinc  lead,  including  leaded  zinc 
oxide,  in  1908  was  8,430  short  tons,  valued  at  $778,200, 
as  compared  with  13,086  short  tons,  valued  at  $1,286,440, 
in  1907. 

In  1908  there  were  produced  in  the  United  States, 
9,100  short  tons  of  sublimed  white  lead,  valued  at  $973,700, 
an  average  value  of  $107  per  ton  ;  in  1907  the  ))roduction 
amounted  to  8700  short  tons,  valued  at  $1,026,600,  an 
average  value  of  $118  per  ton. 

There  were  1311  short  tons  of  sublimed  blue  lead 
produced  in  1908.  valued  at  $121,!)23,  a.s  compared  with 
1211  short  tons,  valued  at  $135,632,  in  1907.  The  average 
value  per  ton  in  1907  was  $112  ;    in  1908  it  was  $93. 

The  imports  of  zinc  oxide  in  1908  were  as  follows  : — 
Dry,  4,635,101  pounds,  valued  at  $262,876  ;  in  oil,  210,166 
pounds,  valued  at  $IC,798;  total,  4,845,267  pounds, 
valued  at  $279,674. 

Chriiiicalh/  nianii/iictiired  pinmentjt. — I'nder  this  heading 
aie  grouped  the  lead  pigments  made  from  pig  lead  and 
lead  compounds,  and  such  minor  pigments  as  lithopone 
and  Venetian  red.  Much  of  the  material  now  sold  as 
Venetian  red,  hrwever,  instead  of  being  precii)itato<i 
from  ferrous  sulphate  and  calcium  hydroxide,  is  made  by 
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calcining  a  mixture  of  ferrous  Bulphate  and  terra  alba 
and  also  by  grinding  natural  red  iron  oxide  with  a  white 
l)asf,  such  as  ground  oyster  shells. 

Tlie  production  of  Imsio  carbonate  (corrodid)  white 
lead,  as  reported  to  the  Survey,  in  liW.S  was  i:i2..'iS.S short 
tons,  valued  at  Slo.S!)l,t>01.  "Of  this  total  lUl.lDU  short 
tons  were  sold  in  oil.  valued  at  S12..">.'>-."TI.  and  :U.479 
short  tons  were  reported  sold  dry,  valued  at  S3.3;{H.830. 
The  sales  for  1!K)8  repre.sontcd  a  net  gain  over  those  for 
1!I(I7  of  .'iS:)"  short  tons  in  quantity,  but  a  net  decrease 
of  S->ot>.723  in  value,  showing  a  general  decrease  from  the 
average  value  .S12!l.2r)  |K'r  ton  in  liK»7  to  .SI  19.8.5  per  ton 
in  19(18. 

The  production  of  red  lead  fell  from  20.II7H  short  tons, 
valued  at  S2,802,4.")4.  in  1!K)5  to  l().72(l  short  tons,  valued 
nt  S2.0'>o,202.  in  1908.  The  average  value  per  ton 
decrea.sed  from  $1:19..57  in  1907  to  S123.r>2  in   1908. 

In  190S  1,"),.">42  short  tons  of  litharge  were  iiroduccd, 
valued  at  .SI.8S7.50G,  as  compared  with  20,838  short 
tons,  valued  at  $2,834,987,  in  1907.  This  rei)resent8  a 
fall  from  the  average  value  |K-r  ton.  S137,  in  liM)7  to 
SI21.4.-)  in   19118. 

Orange  mineral  Hkewise  showed  a  reduction  in  output, 
there  being  397  short  tons  produced  in  1908,  valued  at 
$65,498,  as  compared  with  669  short  tons,  valued  at 
8129,410.  in  1907. 

The  production  of  lithopone  in  1908  was  reported  as 
8292  short  tons,  valued  at  §039,483.  as  compnicil  with 
I0.27r>  short  tons,  valued  at  8750.350,  in  19U7.  In  the 
case  of  lithopone  the  value  per  ton  apparently  increased 
from  S73.03  in  1907  to  S77.12  in  1908.  or  S4.09. 

The  production  of  Venetian  red  in  1908  amounted  to 
8825  short  tons,  valued  at  8159,050.  as  compared  with 
7566  short  tons,  valued  at  8134,167  in  1907.  The 
average  value  per  ton  apparently  increased  from  817.73 
in    1907   to    818.09  in    1908. 

The  following  table  gives  the  quantity  and  value  of  the 
imports  of  corroded  wliite  lead,  red  lead,  litharge,  orange 
mineral,   and  Venetian   red  in    1908  : — 


Pounds. 


Corroded  white  lead    540,811 

Red  lead    |        «45,07S 

LitharKe I            98.184 

Ora"ge  mineral  i        ■*„■;„ 

Venetian  red 3,113,858 


Value. 


$ 

30.452 
2H,153 
3.327 
2(i.B45 
25.745 


Patents. 

liiiriiim    siilvhale :     Process    of    bleaching    natural -. 

Fr.  Pat.  401,325.     See  VII. 

Di/estuffs  soluble  in  fats,  oils,  and  resins.    Ger.  Pat.  213.172. 
See  IV. 

(B.)— RESINS,    VARNISHES. 

Turpentine  oil  and  its  substitutes.     J.  Marcusson.     Chem.- 

Zoit.,  1909,  33,  965—967  ;  978—979  ;  and  985—987. 
Thk  author  discusses  different  methods  which  have  been 
published  for  the  detection  of  petroleum,  pine  oil.  rosin 
spirit,  carbon  tetrachloride,  regenerated  turpentine,  etc., 
in  oil  of  turpentine.  Determinations  of  tlic  refractive 
index  and  specific  gravity  of  the  fractions  obtained  on 
distilling  a  sample  of  oil  of  turpentine  afford  useful  data 
for  detecting  the  presence  of  petroleum,  benzene,  .xylene, 
and  naphtha  in  the  sample.  Whilst  the  sul]iluiric  acid 
test  (this  ,1..  1905,  562)  is  useful  in  some  <ases.  it  is  not 
altogether  reliable.  Carbon  tetrachloride  may  be  detected 
by  testing  the  sample  for  chlorine,  and  regenerated 
turpentine  (the  turpentine  recovered  in  the  manufacture 
of  synthetic  camphor)  is  characterised  by  its  high  boiling 
point ;  genuine  oil  of  turpentine  distils  at  from  1.5.5°  to 
17.5°  C,  about  80  per  cent,  coming  over  Ik>1ow  16.5°  C, 
whilst  regenerated  turpentine  only  begins  to  distil  at  a 
temperature  of   170°   C. 

Burton's  nitric  acid  test  for  petroleum. — The  author 
describes  a  modification  of  Burton's  nitric  acid  test  for  the 
det«ction  and  determination  of  petroleum  in  oil'of  turpen- 


tine. It  consists  in  adding  10  c.o.  of  the  sample  to  30  c.c. 
of  fuming  nitric  acid  previously  cooled  to  — 10°  C.  and 
contained  in  a  bulb-tube  the  ne<k  of  which  is  graduated. 
The  addition  is  made  drop  by  drop  so  that  the  temperature 
of  the  mixture  does  not  exceed  — 10'  C.  After  tiie  lapse 
of  30  minutes,  concentrated  nitric  acid  cooled  to  — 10"  C. 
is  added  so  as  to  bring  the  undissolved  portion  of  the  oil 
into  the  neck  of  the  bulb,  and  its  volume  is  read  oil.  The 
acid  layer  is  then  separated,  diluted  with  1.50  c.c.  of 
water,  the  mixture  is  heated  on  a  water. bath,  cooled, 
and  shaken  out  with  ether.  The  ethereal  solution  is 
washe<l  lirsl  with  water,  then  with  caustic  potash, 
and  evaporated.  The  residue  obtained  is  weighed  and 
its  weight  divided  by  M5  to  give  its  volume  in  c.e. 
This  volume  added  to  that  read  off  directly  in  the 
grailualed  tube,  gives  the  quantity  (by  volume)  of  petro. 
leuin  in  the   10  c.c.  of  the  sample. — \V.  P.  S. 

Japan  ;    Duty  on  concentrated  in  Avslralia.     Board 

of  Trade  J.,  Sept.  30,  1909.  (T.R.] 
A  Statutouv  Kulb  (No.  94  of  1909)  provides,  with  effect 
from  July  22  last,  that  the  following  shall  be  the  standard 
according  to  which  duty  shall  be  charged  on  the  under, 
mentioned  "  japan  "  on  importation  into  the  AustraUan 
Commonwealth  :— Concentrated  japan  of  a  consistency 
that  by  the  addition  of  an  e<|ual  weight  of  tur|Mntine 
produces  a  japan  of  ordinary  consistency — one  gallon  of 
the  ( iincentratcil  japan  to  lie  deemed  equal  to  two  gallons 
of  the  jajjan  of  ordinary  consistency. 

The  rates  of  duty  levialile  on  jajmii  are  2s.  per  gallon 
under  the  British  Preferential  Tariff,  and  2s.  6<l.  per  gallon 
under    the    (ieneral    Tariff. 

Patknt. 

Rosin ;     Process    for    Ihr    purification    of    .     H.    T. 

Yaryan,   Toledo,    Ohio.      U.S.    Pat.    !»34.257,    Sept.    14. 

1909. 
The  rosin  is  dissolved  in  a  liquid  hydrocarbon  and  the 
solution    is   agitated    after   the   addition    of   cold    water; 
the  mixture  is  then  allowed  to  sejiarate  into  various  layern 
which  are  se|)aratcd  from  each  other. — \V.  P.  S. 

(C.)— INDIA-RVBBEH,    &c. 

Rubber  content  of  Lactuca  viminea.  Presl.  V.  Giwfe  and 
K.  Liiisbauer.  Z.  landw.  Vci-s.-Wesen  Oestorr..  1909. 
12,  126—141.  Chem.  Zentr..  liK»9,  2,  1059. 
Luctum  riminea,  a  biennial  plant  of  the  order  Conipostla. 
which  is  found  in  Austria,  yields  a  latex  which  contain" 
an  amount  of  rubber  corresixinding  to  about  0'5  jkt  cent, 
of  pure  caoutchouc  on  the  weight  of  the  dry  substance  of 
the  plant.  It  thus  yields  more  rubber  than  Htvea 
brasilierisis,  from  which,  according  to  Alexander  and  Bing 
(TropenpHanzer,  12,  57),  only  about  0-3  iwr  cent  in 
obtainalile.  In  searching  for  new  rublx-r-yielding  plants, 
it  would  appear  desirable  to  pay  greater  attention  to 
plants  of  the  onler  Compositct.  to  which,  besitles  L.  niiii'iiM. 
the  Mexican  guayule  plant  also  belongs.  For  the  deter- 
mination of  the  caoutchouc  content  of  L.  viniinm.  the 
plant,  at  the  |)criod  of  its  maximum  growth,  was  dried, 
extracted  with  ixitrolcum  ether,  the  extract  treatfd 
with  10  per  cent,  alcoholic  caustic  potash  to  remove 
saponifiable  matter,  and  then  extracted  with  carbon 
bisulphide.  From  the  evaimration  residue  of  the  carbon 
bisulphide  extract,  the  resin  was  ri'inovcd  by  nieaiw  of 
acetone,  and  then  llic  jiure  caoul<hoiic  was  <leternii!ie<l 
by  Harries  and  Weber's  method,  and  KciicIUt  and  Kuhn " 
modification  of  Budde's  method. — A.  S. 

Patknts. 

Rubber.     D.     Sandmann.     Berlin.     V.S.     Pal.     9.X5,4H. 

S(>pt.   28,   1909. 
Seb  Fr.  Pat.  377,.528  of  1907  ;  this  J..  1907.  1058.— T.  F.  B 

Separatiru/  I'olalile  soltvnts  from  dissolved  substances.     Ger. 
Pat.   213,246.     See  I. 

Paper  to  be  vsed  as  a  substitute  for  india-niUirr.     Erg. 
Pat.  20.610.     fi«  XIX. 
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XIV.     TANNING,   LEATHER,  GLUE,  SIZE. 

Zeulhen's  method  [of  washing  hide  powder]  ;    Examination 
"I   ■     J.    Paessler.     Collegium,    1909,    305—312. 

The  author  considers  that  the  method  of  washing  chromed 
liide  |)owder  proposed  by  Zeuthen  (Collegium  1908,  360) 
is  quicker  and  more  convenient  than  the  ofSoial  method. 
In  order  to  obtain  the  same  analytical  results  by  the 
cifficial  method  and  by  Zeuthen's  method,  he  proposes  to 
inudify  the  latter  so  that  the  same  amount  of  dry  hide 
|>owilcr  (li-f)  grms.)  is  used  in  each  case.  To  wash  this 
.|iiantity  of  dry  chromed  hide  powder  by  Zeuthen's  method, 
laiger  fUter-bells  (3  by  8-5  cm.)  are  en"iployed.  Compara- 
live  results  of  non-tannin  determinations  are  given  by 
I  he  ofHcial  method,  and  by  Zeuthen's  method  with  20  c.e. 
arid  with  35  c.e.  of  water  in  the  wet  powder.  The  results 
by  the  two  methods  differ  on  the  average  by  0-4  per  cent., 
Zeuthen's  method  giving  the  lower  values  for  non-tannins. 
Further  results  with  the  use  of  only  20  c.e.  of  water  in 
tlie  wet  powder  by  both  methods  show  a  very  small  average 
difference.  Certain  tanning  materials,  however,  show 
differences  up  to  1  per  cent.,  the  oifieial  method  giving 
sometimes  the  higher  and  sometimes  the  lower  results. 
The  author  also  gives  3  analyses  to  show  that  his  dry 
cliTomed  powder  gives  the  .same  results  by  Zeuthen's 
method  whether  it  be  2i  years.  2  years,  or  only  a  few 
days  old.— H.  G.  B.  "   ' 

Azelaic   acid   as   a   product   of   oxidation  of   keratin.      T. 
Lissizin.     Z.  physiol.  Chem..  1909,  62,  226—228. 

The  author  has  investigated  the  products  of  oxidation  of 
keratin  (horn  shavings)  by  potassium  permanganate. 
The  most  favourable  conditions  were,  1  part  by  weight  of 
potassium  permanganate,  to  8 — 9  parts  of  keratin,  the 
process  being  as  follows  : — 300  grms.  of  horn  shavings 
were  treated  with  35  grms.  of  potassium  permanganate 
dissolved  in  6  litres  of  water.  The  mi.xture  was  shaken 
for  4  to  6  days  by  a  shaking  machine  until  the  solution 
was  quite  colourless.  It  was  then  filtered,  acidified  with 
tlilute  sulphuric  acid,  and  after  concentration,  extracted 
with  ether.  The  residue  left  on  evaporation  of  the  ether, 
was  purified  by  recrystallisation,  and  was  identified 
as  azelaic  acid.  In  order  to  decide  the  question  whether 
the  azelaic  acid  was  formed  by  oxidation  of  fatty  bodies 
or  of  other  substances  accompanying  the  keratin,  the 
author  carried  out  experiments  on  fat-free  and  purified 
horn  shavings.  The  yield  obtained  was  lower,  but  he 
concludes  that  azelaic  acid  is  in  effect  a  new  oxidation 
jjroduet   of   keratin. — W.  N.  B. 


Gelatinous  substances  ;  Formation  of  oxalic  acid  frovi . 

\V.    Sadikow.     J.    Russ.    Phvs.-Chem.    Ges.,    1909,    41, 
641-051.     Chem.  Zentr.,   1909,  2,  1120. 

Bv  the  action  of  nitric  acid  of  sp.  gr.  1-4  on  thioglutan 
(see  this  .J.,  1907,  105),  more  or  less  oxahc  acid  is  formed, 
according  to  the  conditions.  Glutin  gives  oxaUc  acid 
only  if  the  oxidation  is  effected  in  |)resence  of  calcium 
salts  which  prevent  decomposition  of  the  oxalic  acid  by 
the  nitric  acid.  TendocoUagen  also  yields  oxalic  acid  on 
oxidation  with  nitric  acid.  On  fusion  with  caustic 
jjotash  at  240°  C.  for  6  hours,  glutin  yielded  39.17  per  cent, 
of  oxalic  acid,  reckoned  on  the  carbon  of  the  glutin. 
Whilst  carbohydrates  yield  hydrogen  on  fusion  with  caustic 
potash,  jiroteid  adhesive  sub.sfances  yield  oxalic  acid  and 
ammonia. — A.  S. 

Patents. 

Decolorising    product    composed    of    sodium    hydrosulphite 
and  zinc  dust.     Fr.  Pat.  401.000.     .See' V IT. 

Paper  to  tie  used  as  a  suhslilute  for  leather.     Eng.   Pat. 
20.610.      ,Se.e    XIX: 


XV.— MANURES,    &C. 

Calcium  phosphate;  Manurial  experiments  with  precipi- 
tated     .     H.     C.     Soderbaum.     Z.     Landw.     Vers.- 

Wes.,    1908.   .we  ;     Biedermann's  Zentralbl.,    1909,   38, 

585—587. 

Exi  ERIMENTS  have  been  made  in  Stockholm  lor  some 
years  with  eleetrolytically  precipitated  calcium  phos- 
phate to  test  its  manurial  value  towards  oats  and  peas 
in  compari.son  with  superphosphate.  One  commercial 
preparation  consisted  mainly  of  triealcium  phosphate 
containing  34-3  per  cent,  of  total,  and  5-6  per  cent,  of 
citrate-soluble  phosphoric  acid  ;  a  second  showed  39.9  per 
cent,  of  total,  and  33.5  per  cent,  of  citrate-soluble  phosphoric 
acid,  and  was  mainly  dicalcium  phosphate.  The  action 
of  the  dicalcium  phosphate  was  as  great  and  as  contin- 
uous as  that  of  superphosphate,  and  the  assimilative  power 
of  the  phosphoric  acid  was  not  lowered  by  the  addition 
of  large  quantities  of  calcium  carbonate.  The  triealcium 
phosphate  was  much  less  valuable  as  a  manure,  and  its 
activity  was  very  markedly  decreased  on  the  addition 
of  increasing  quantities  of  chalk.  — E.  F.  A. 

Silver  cyanamide  [and  determination  of  cyanarnide  in 
commercial  products].  H.  B.  Ellis.  Chem.  News,  1909, 
100,  1.54—155. 

The  author  criticises  Perotti's  method  tor  the  deter- 
mination of  cyanamide  (this  J.,  1905.  1129)  and  re- 
commends the  following  process  : — 20  c.e.  of  a  solution  of 
the  substance,  of  about  iV/10  strength,  are  added  to  about 
40  CO.  of  iV/10  silver  nitrate  and  10  c.e.  of  A'/l  nitric 
acid  ;  the  .silver  cyanide  thus  precipitated,  is  filtered  off 
and  washed,  the  filtrate  and  washings  being  received  in 
20  c.e.  of  N /I  ammonium  hydroxide,  and  the  solution  is 
warmed  ;  silver  cyanamide  is  precipitated,  and,  after 
washing,  it  is  treated  on  the  filter  with  nitric  acid  (1:5), 
the  residue  is  washed,  and  the  silver  determined  by 
Volhard's  method  in  the  filtrate  and  washings.  The 
silver  cyanide  precipitate  is  also  dissolved  in  nitric  acid 
and  the  silver  determined  by  iV/50  ammonium  thiocyanate. 
From  the  weight  of  silver  in  each  ease  the  percentage  of 
cyanide  and  cyanamide  can  be  calculated.  This  process 
is  applicable  to  the  analysis  of  commercial  sodium 
cyanamide.  In  the  ease  of  "  nitrohm."  I — 2  grms.  of  the 
very  finely  powdered  substance  is  shaken  with  water  and 
filtered,  and  washed  until  no  precipitate  is  given  with 
ammoniacal  silver  nitrate  ;  the  volume  is  made  up  to 
500  c.e.,  and  20  c.e.  of  this  solution  are  added  to  an  excess 
of  iV/10  silver  nitrate  (about  30  c.e.)  and  20  c.e.  of  JV/1 
ammonium  hydroxide  ;  the  precipitated  silver  cyanamide 
is  washed  with  warm  water  and  the  silver  determined 
as  above,  any  silver  sulphide  or  chloride  remaining  on 
the  filter  paper,  undissolved  by  the  nitric  acid.  Silver 
cyanamide,  when  rapidly  heated,  explodes  violently ; 
the  decomposition  is  represented  by  the  equation  : 
2AgjCNj=4Ag-f  CjNj-f  Nj.— F.  Sodn. 

Cape  Colony :  Proposed  regvlntions  under  Fertilisers 
Act,  1907.     Board  of  Trade  .J.,  Oct.   14,  1909.     [T.R.] 

The  Government  of  Cajie  Colony  have  approved  of  the 
issue  of  certain  additional  regulations  under  the  FertiUsers 
Act  No.  20  of  1907,  with  effect  from  1st  January  next. 
These  regulations  are  bricHy  as  follows : — 1.  The 
registered  brand  will  have  to  be  legibly  marked  on  the 
receptacle  containing  the  fertiliser.  2.  Bi'ands  or  names 
of  fertilisers  which  contain  a  numerical  indication  of  the 
proportion  of  any  constituent  of  the  fertiliser  as  an  integral 
portion  of  the  Ijrand  will  not  be  accepted  for  registration 
unless  amended  in  that  respect.  3.  The  practice  of  using 
a  figure  to  represent  any  constituent  of  a  fertiliser  in  any 
advertisem«it,  invoice,  or  label  is  forbidden,  unless  such 
figure  is  accompanied  by  the  name  of  the  constituent 
30  represented,  and  further  the  constituent  so  alluded  to 
must  be  expressed  in  the  manner  sot  forth  in  the  regu- 
lations. 4.  In  the  ease  of  superphosphates  (excepting 
double  or  bRsic  superphosphates)  these  will,  in  future,  be 


1098 


CL.  XVL— SUGAB.  fsTARCH,  GUM,  4c.        Cl.  XVII.—BREWING,  WINES,  &c.       [Oct.  so,  1909. 


graded  aeoording  to  thrir  percentage  of  phosphovie  oxiile 
as  under,  and  the  grade  will  have  to  be  distinctly  marked 
on   the  reeoptaele  :■- 

Under  12  per  cent lielow  atriiiiith. 

12  per  cent,  to  13  jkt  i-ent Lew  grade. 

.4bove  IS  per  eent.  to  15  per  cent.    ...  Medium  Kraile, 

.\bove  15  per  cent,  to  17  per  cent.    ...  Medium  liigli  grade. 

-■Vbovo  17  per  cent Higli  grade. 

The  above  marking  will,  in  addition,  be  reijuirecl  to  be 
accompanied  by  a  tignre  indicating  the  inininuini  per- 
centage contained  in  the  particular  consignment,  t.*/., 
■'  medium  grade  "  eonipriscf  a  range  of  about  13  per  cent. 
to  l.'i  per  cent.  It  would,  therefore.  l)e  necessary  to  mark 
a  receptacle  ""  medium  grade  1!J  per  cent.."  or  14  ))er  (  rnt. 
or  15  per  cent.,  accordingto  what  the  minimum  percentage 
actually  was.  This  is  the  only  instance  in  which  a  numeral 
may  bo  \ised  unaccompanied  by  the  name  of  the  con- 
stituent refeired  to  and  special  provision  has  been  nuxle  in 
the  regulations  aciordingly.  The  use  of  the  term 
"  guano  '"  is  forl)iddcn  to  be  aiiplied  to  any  substance  ntluT 
than  the  nitrogenous  excreta  of  birds  or  bats  and  fish  or 
whale  fertiliser.  In  the  ca.se  of  the  last  three  mentioned 
it  must  be  preceded  by  the  term  '"  bat."  "  lish,"  or 
"  whale  "  respectively  ;  used  by  itself  it  will  signify  only 
the  nitrogenous  excreta  of  birds.  So-called  phospliatic 
guanos  (f.f/.,  those  from  which  the  nitrogen  has  disappeared). 
may  not  l)e  sold  as  '"  guano."'  but  as  "  guatit>  plios])hatc." 
.■i.  The  sale  of  bone-meal  or  bone-dust  which  is  not  suffi- 
ciently fine  to  permit  80  percent,  thereof  to  pass  through  a 
sieve  of  S  meshes  to  the  linear  inch  is  forbidden,  ti.  The 
sale  of  basic  slag,  Thomas  )ihosphate,  or  Thomas  slag, 
which  is  not  sufficiently  fine  to  admit  of  7.">  per  cent, 
thereof  passing  through  a  standard  wire  sieve  of  IIK)  meshes 
to  the  linear  inch  is  also  forbidden. 

DctermititUion  of  phoxpfion'c  acid.      Crete.      Sec  XXIII. 
Inorganic  Quantitative. 

Patent. 

Artifkial  nitrale  /or  use  as  tnanure  ;  Process  of  manufacliire 

of   .     A.    Montbaron   and    A.    Ducontmun-Miiller. 

Fr.  Pat.  400,890,  March  Hi,  lOOn.  Under  Int.  Conv., 
Feb.  27.  1909. 
Ammoni.4(  AL  liquor,  extracted  from  peat,  is  fermented, 
and  nitric  acid,  lime,  and  impure  salt  are  added  ;  nitri- 
fication is  then  brought  about  by  a  further  fermentation, 
and  tiie  product  is  crystallised  for  use  as  a  manure.  As 
an  example,  for  1  ton  of  product,  320  kilos,  of  the  animoni- 
acal  liipior.  3(lt)  of  lime,  300  of  impure  salt,  and  80  of  nitric 
acid  are  said  to  give  good  results. — F.  Sodn. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Patents. 

CryslaJloids    from    part^    of    plants    and    othtr    organintd 
xubstances  [sugar  from  beitrools] ;    Process  for  efjtding 

the    lixiviation    of    .     Soe.    Egyetemes    Kizerletezii 

Intezct,  Vegyeszeti,  Orvosi  es  Gyogyszer^szeti  Ijibora- 
torinm  R^szvdnytirsasAg.  Fr.  Pat.  400.964,  March  13, 
lOOi). 

Splphcrocs  acid,  or  other  acid,  is  employed  as  a  catalytic 
agent  iti  the  extraction  of  crystalloitis  from  organic  sub- 
stances, for  instance, in  the  extraction  of  sugar  from  beet- 
roots. The  extraction  is  carried  out  at  the  ordinary  tem- 
perature, and  the  extraction  battery  is  so  arranged  that 
the  weak  sugar  solution  containing  sulphurous  acid  is 
allowed  to  ai't  on  a  fresh  charge  of  beetroots  which  absorb.s 
the  acid  from  the  sugar  solution.  The  extracted  beetroots 
are  treated  with  water  and  the  acid  solution  obtained  is 
employed  as  an  extractive  solution  for  a  fresh  charge.  It 
is  only  necessivry  to  add  a  little  sulphurous  acid  from  time 
to  time  to  replace  the  portion  which  is  unavoidablv  lost. 

— \V.  P.  .s. 

Juice  extraction  by  diffusion;  CoiUiniious .    K.  Philipp, 

Magdeburg,  Cernumy.    V.S.  Pat.  934.349,  iSept.  14,  1909. 

Skb  Fr.  Pat.  378(175 of  1907  i  this. I..  1007,  llCi.— T.  F.  B. 


XVII.     BREWING,    WINES,    SPIRITS,    &c. 

Nitrofjtn  coittint  uf  hurtty  ;    lulatiuu  bttwutt  tlu  and 

the   extract   yielded    by   the    malt.       J.    Fries.       Z.     ges. 
Brauw.,  1909,  82.  .WO— 503. 

The  nitrogen  in  a  lumdred  samples  of  barley  of  1908 
harvest  was  <letermiiu(l  and  calculated  into  terms  of 
protein.  The  vabu's  so  olitaincd  were  plotted  against  the 
extract  yield  of  thi'  corrisponding  malts.  .Six  different 
kinds  of  mid.Euro|H'an  barleys  weiv  examined  and  in  each 
the  extract  was  found  to  decrease  fairly  regularly  with  the 
increase  in  protein  ;  exce]>tions  weif  usually  to  be  ac- 
counted for  by  diflcrences  in  the  kilning  of  the  nurlt. 
Co-ordinating  the  average  ]iriitein  content  of  the  six  kinds 
of  barley  and  the  a\'crttge  extract  yielded  hv  their  malts, 
the  author  claims  tliat  they  varv  in  ahnost  exactly  inverse 
ratio.— R.  L.  S. 

Alcoholic  fermentation  ;    Decomposition   of  sugar  by  ■ -, 

E.   Buehner.     Ges.   Dcutseher  Naturforscher  u.  Aerztc, 
Sept..   1909.     Chem.-Zeit,  1909,  33,   1001. 

E.\rKi!iMENTS  made  by  the  author  in  conjunction  with  .1. 
Meisenheimer  show  that,  under  norunil  conditions,  lactic 
acid  is  neither  formed  from  sugar,  nor  fermented,  bv  the 
action  of  living  yeast,  a  pure  culture  of  Race  792  being 
employed.  These  results  are  in  accord  with  those  obtained 
from  the  study  of  cell-five  fermentation  by  expressed 
yeast-juice  and  with  Slator's  conclusion  (this  ,1..  1901),  227) 
that  lactic  acid  is  not  an  intermediate  ]iroduct  in  the 
fernu'iitation  of  sugar.  The  autluu'  has  investigated  the 
behaviour  towards  yeast  and  yeast-juice  of  methylglyoxal, 
glyceraldehyde,  and  diliydroxyacetone.  Whilst  the  lirst 
of  these  contpomuls  undergoes  virtually  no  fermentation, 
glyceraldehyde  is  slowly  and  dihydroxyacetone 
fairly  rapidly  fermented.  A  two  jier  cent,  solution  of 
dihydro.xyacetone  yields  besides  alcohol,  as  much  carbon 
dioxide  in  5  days  as  is  given  by  a  dextrose  solution  of 
the  same  concentration.  It  remains  to  be  ascertained 
whether  dihydroxyacetone  is  actually  fornu-d  during 
alcoholic  fermentation.     (See  also  this  .1.,  1909.  494). 

— T.  H.  P. 

Molasses    washes;     Fermt illation   of   .     L.    Neusta<lll 

and  B.  Ehrcnfreund.  Chem.-Zeit.,  1909,  33,  105(i— 
1057. 
In  attempting  to  determine  the  resid\ial  sugar  in  fenucnted 
[beet]  nu>lassus  washes  by  polariinetrie  examination,  the 
authors  fomid  that  these  washes  were  invaiiably  dextro- 
rotatory (0  r" — 0-2^  in  200  mm.  tube  at  20°  C).  Polari- 
metric  test«  at  frequent  inter\'als  thiring  the  fermentation 
of  a  molasses  wash  showed  that  the  dextrorotation  lirst 
falls  gradually  to  hi7.  when  there  is  a  period  of  increasing 
Ia;vo-rotation.  followed  liy  a  fall  and  a  further  rise,  after 
which  the  l.-evo-rotation  falls  gradvuilly  to  nil ;  in  the  tiual 
stage  there  is  a  slight  dextro-rotation  which,  at  the  end, 
remains  constant  at  about  0-2".  The  detailed  results 
are  shown  in   the  foUovting  table  : — 


Time. 


Density. 


Folarl- 
gation. 


Time. 


Density. 


Polar). 
Hit  ion. 


hre. 

mills. 

'Bailing. 

hn. 

mlna. 

"Balling. 

1 

45 

13-7 

4- 2-8° 

8 

0 

9-1 

-1-4- 

2 

0 

13-6 

+  2.0° 

9 

0 

8-3 

-i-r 

2 

15 

13-4 

4-1-7° 

10 

0 

7-0 

-o-it- 

2 

.10 

13-3 

-H-5° 

11 

0 

7-0 

— 0-7' 

2 

45 

131 

-i-i-u- 

12 

0 

9-8 

—0-6' 

3 

0 

12-9 

+  0-7° 

1 

0 

8-2 

— 0-3' 

.1 

15 

12.8 

-^0•4° 

2 

0 

8-0 

— o-r 

» 

SO 

12-8 

4-0-2" 

3 

0 

6-9 

0 

3 

45 

12-4 

0 

4 

0 

5-8 

+  0-1' 

4 

0 

12-2 

-o.«° 

5 

0 

5-7 

+  0f 

4 

15 

12-0 

—0-8° 

6 

0 

s-e 

+  04* 

4 

SO 

11-8 

—0-8° 

7 

0 

5-5 

■fO-S* 

4 

45 

11-9 

— 0-»° 

M 

0 

S-4 

+o-e' 

." 

0 

11-4 

— M° 

9 

0 

5-3 

+  D-8' 

6 

16 

11-2 

— 1-4° 

10 

0 

6-S 

+  0-2' 

5 

45 

II-O 

—  l-S" 

11 

0 

6-3 

+  0.2* 

(> 

15 

10-0 

— 1-2" 

1 

0 

S-3 

+  0-2* 

7 

u 

10-0 

— I'S" 

— 

— 

_ 

—T^l^ 
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ThercsultsareinterpretcdasfoUows:— From  the  beginiiing       MaMng    process.     C.    Zimmer,    Barcelona,    Spain.     US 
until  the  density  falls  to  ll-2=  BaUing,  sucrose  is  inverted  Pat.   934  783    Sept.   21     1909 


and  mainly  dextrose  is  fermented  ;  at  the  latter  point  the 
inversion  of  the  sucrose  is  complete  and  the  fermentation 
of  the  IsevTilose  becomes  noticeable.  The  increase  of 
la-vo-rotation  between  lO-G"  and  9-1°  BaUing  is  due  to  the 
hydrolj'sis  of  raffinose  into  laevulose  and  melibiose  ;  the 
f\irther  hydrolysis  of  melibiose  into  dextrose  and  galactose 
has  practically  no  effect  on  the  rotation.  At  5-4'  Ballinc 
the  fermentation  of  the  laevulose  is  complete,  and  the  final 
stage  of  the  process  consists  in  the  fermentation  of  galac- 
tose, which  proceeds  very  slowly.  The  authors  consider 
that  the  final  degree  of  attenuation  of  the  fermented  wash 
can  be  judged  with  sufficient  accuracy  by  means  of 
polarimetric  examination. — A.  S. 


French  alcohol  statistics  for  190S. 
32,  453. 


Z.   Spiritusind.,   1909, 


AccoKDiNG  to  the  official  statistics  the  production  of  spirit 
(reckoned  as  absolute  alcohol)  in  France  was  55,862.040 
galls,  in  1908,  as  compared  with  55,350.970  galls,  in  1907. 
Tlic  consumption  of  tax-free  alcohol  for  industiial  and 
scientific  purposes  in  the  two  years  is  shown  in  the  following 
table  : — 


1908. 


1907. 


For  lighting  and  heating,  etc 

preparation  of  varnishes 

„  polishes    

,,  plastic  substances 

fur  industry  

preparation  of  tinctures  and  colours 
rennet    

„  coUodion    

„  chloroform 

„  chloral   

„  tannin    

„  chem.    and    phann. 

prods 

scientific  purposes  

preparation  of  ether  and  explosives 

,,  vinegar 


Totals 


galls. 

9,744,883 

265,309 

24,585 

168.813 

5282 

25,245 

3456 

7902 

4270 

10,785 

20.910 

153,476 

12,920 

3,044,995 

1,053,421 


14,846,252 


galls. 

8,831,072 

294.626 

26,192 

377,097 

6537 

13,910 

3918 

16,508 

2223 

3412 

11,225 

228.904 

28,657 

3.226.050 

1,062.577 


14,132,908 


In     1900     the     consumption     of     tax-free     alcohol     was 
6,068,773  gallons,  and  in  1892,  3,470,251  gallons.— A.  S. 

Cider  apples  ;    Use  of  an  oxidising  lime  solution  [bleaching 

powder]  for  washimj  .•    rapid  defecation  of  the  must, 

and    pure    fermentation.     H.     AUiot    and     G.     Gimel. 
Comptes  rend.,  1909.  149.  532—534. 

Cider  apples  should  be  washed  with  water  containing 
28  to  42  grains  of  bleaching  powder  per  gallon  (40 — 60 
enns.  per  hectolitre)  in  order  to  clean  the  fruit  and  destroy 
bacteria,  pathological  and  others,  with  which  they  mav 
be  contaminated.  Juice  of  fruit  treated  in  this  way 
defecates  well  and  clarilies  quickly  ;  the  pectinous  sub- 
stances always  separate  as  a  brown  head.  Bleaching 
powder  has  a  stimulating  influence  on  Saccharomyces  mail. 
but  retards  the  activity  of  bacteria,  thus  assisting  ver\- 
materially  the  use  of  pure  races  of  selected  yeasts. 
"TT  Analytically  the  cider  prepared  from  apples  washed  with 
bleaching  powder  contains  sUghtly  more  chlorides. 

— R.  L.  S. 

Patents. 

Malt  ;  Drums  for  the  germination  of .  W.  P.  Thomp- 
son, London.  From  J.  A.  Topf  und  Soehne,  Erfurt. 
Germany.     Eng.   Pat.  4584,  Feb.   24.   1909. 

The  apparatus  described  consists  of  a  horizontal  drum 
which  is  divided  by  transverse  partitions  into  a  number 
of  separate  compartments.  Each  of  the  compartments 
is  pro\'ided  \vith  an  air  pipe  and  a  water  pipe,  these  pipes 
passing  through  a  central  chamber  in  the  drum  and 
being  connected  with  main  air  and  water  pipes  fitted 
to  either  end  of  the  drum,  respectively.  The  compart- 
ments are  thus  airated  and  moistened  indepeii'l' mh 
of  each  other  and  can  contain  malt  in  different  -i  ilt 
of  germination. — W.  P.  S. 


Pat.   934,783,  Sept.   21,   1909. 
See  Fr.  Pat.  370,728  of  1906  ;  this  J.,  1907,  270.— T.  F.  B. 


XVin.— FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    &    DISINFECTANTS. 

{--!.)- FOODS. 

Flours  ;    Examination  of on  the  basis  of  their  content 

of  catalase.  P.  Liechti.  Chem.-Zeit.,  1909,  33,  1057. 
-\ccOBDiNG  to  t)ie  author  the  quaUty  of  a  flour  can  be 
satisfactorily  judged  from  its  capacity  of  liberating 
oxygen  from  hydrogen  peroxide,  which  depends  on  its 
content  of  catalase.  In  the  grain  the  catalase  is  present 
in  the  husk  (bran)  and  the  embryo,  that  is,  in  those 
portions  which  are,  as  far  as  possible,  removed  in  the 
preparation  of  bread-making  flours.  Some  experimental 
results  obtained  are  given  in  the  following  table,  the 
figures  representing  the  pressure  of  the  oxygen  evolved 
iti  cm.  of  mercury. 


Commercial  mark. 


Baking  flour  No.  1 
„  No.  2 
„  No.  3 
„  No.  4 
„  No.  5 
No.  6 


Source. 


Mill  A.         MiU  B.         Mill  C. 


Fodder  flour 


1-2 
1-7 


3-3 
10-6 


over  30 


1-3 
1-7 
3-1 
4-8 
8.6 
22-2 
over  30 


0-9 
1.2 
2-0 
3-2 
6-0 
22.2 
29.0 


— A.  S. 

Panary  fermentation.  Relation  between  the  extent  of 
fermentation  and  the  starch  degradation.  M.  P.  NeumaruL 
and  K.  Mohs.  Z.  ges.  Getreidewesen.  1909,  I..  89 ; 
Biedermanns  Zentralbl.,    1909,   38,   633 — 635. 

The  author  discusses  the  role  played  by  carbohydrates  in 
panary  fermentation  and  states  that  the  diastatic  activity 
of  the  flour  is  sufficient  not  only  to  produce  the  sugar  used 
in  fermentation,  but  sucha  quantity,  that  after  two  hours, 
an  amount  of  sugar  is  found  in  the  dough  equal  to  that 
originally  present. — E.  F.  A. 

Casein  in  cow^s  milk  ;  Vohimetric  method  for  the  deter- 
mination of  .     E.  B.  Hart.     J.  Biol.  Chem.,  1909^ 

6,  445 — 151. 

Casein  which  has  been  precipitated  from  milk  by  the 
action  of  acids,  is  capable,  after  the  removal  of  the  excess 
of  acid  by  long-continued  washing,  of  combining  with  a 
definite  proportional  quantity  of  alkali  to  jncld  a  com- 
pound which  is  neutral  to  phenolphthalein.  The  method 
proposed  is  based  on  these  facts.  Prehminary  experi- 
ments with  casein  prepared  by  Hammarsten's  method 
from  mixed  milks  and  from  tlie  milk  of  t.ypical  breeds 
of  cows  showed  that  each  0-1  c.c.  of  .iV/10  alkali  solution 
is  equivalent  to  OOIOS  grm.  of  casein,  this  lieing  the 
mean  of  twenty  determinations,  the  results  of  which 
varied  between  00102  and  00113  grra.  lOo  c.c.  of  the 
milk  are  placed  in  an  Erlenmej-er  flask,  75  c.c.  of  cold 
water  are  added,  and  from  1  to  1-5  c.c.  of  10  jx-r  cent, 
acetic  acid.  The  flask  is  given  a  rigorous  rotary  motion 
and  the  precipitate  is  then  collected  on  a  filter.  As 
the  casein  accumulates  on  the  filter,  the  mass  is  loosened 
by  means  of  a  jet  of  cold  water,  so  that  retardation  of 
the  filtration  docs  not  take  place.  The  particles  of 
casein  adhering  to  the  sides  of  the  flask  nctd  not  be 
removed,  but  they  must  be  thoroughly  washed,  the 
precipitate  and  filter  being  also  washed  with  at  least 
300  c.c.  of  water  to  insure  removal  of  all  acid.  If  the 
temperature  has  been  kept  below  20°  C,  and  the  right 
amount  of  acid  u.sed  for  the  precipitation,  the  filtrate 
will  be  perfectly  clear.  The  jjrecipitate,  together  with 
the  filter,  is  now  returned  to  the  flask,  about  80  c.c.  of 
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water  free  from  carbon  dioxide  are  added,  then  a  few 
drops  of  phenolphthalein  and  10  c.c.  of  N/IO  potassium 
hydroxide  solution.  The  tiask  is  closed  with  a  rubber 
stopper  and  shaken  until  all  the  particles  of  casein  have 
dissolved.  When  solution  has  taken  place,  the  stopper 
is  rinsed  with  water  and  the  solution  is  immediately 
titrated  with  A'/IO  acid  untU  the  red  coloration  dis- 
appears. It  is  imperative  that  a  control  dcterniinaticin 
be  made  parallel  with  the  determination  proper.  The 
quantity  found  in  the  control  determination  (0-2 — U-3  c.c.) 
is  added  to  the  number  of  c.c.  of  acid  used  in  the  titration 
and  the  differem-c  between  the  corrected  acid  reading 
and  the  10  c.c.  of  aikiili  used  gives  directly  the  percentage 
quantity  of  casein  in  the  milk. — W.  P.  S. 

Casein  ;    Hydrolysis  oj  ,  and  detection  oj  the  mono- 

aminoacidb  formed  thereby.  R.  Eugeland.  Ber.,  1909, 
42.  2962—2969. 
Whilst  it  is  easy  to  identify  leucine,  tyrosine,  and  glutamic 
acid,  this  is  not  the  case  with  the  other  easily  soluble 
monoaminoacids  produced  by  the  hydrolysis  of  casein 
and  other  proteins.  The  method  proposed  by  the  author 
consists  in  the  exhaustive  methylation  of  these  amiuoacida 
by  means  of  methyl  iodide  and  a  solution  of  potassium 
hydroxide  in  methyl  alcohol,  whereby  they  are  converted 
into  betaines,  wliich  can  be  easily  identified  by  the  varying 
solubihty  of  their  double  salts  with  mercury,  platinum, 
or  gold  chlorides.  By  applying  this  method  to  the  products 
of  hydrolysis  of  casein  with  hydrochloric  acid  of  sp.  gr. 
1-19,  after  separating  glutamic  acid,  tyrosine,  and  leucine 
in  the  usual  manner,  the  author  identified  /-pyrrohdine- 
carboxylic  acid  in  the  form  of  N-methylhygric  acid, 
aminovalerie  acid  as  trimethylaminovaleric  acid,  glycocoll 
as  betuine,  and  alanine  as  homobetaine. — A.  S. 

Proteins  ;  The  leucine  fraction  of .     P.  A.  Levene  and 

D.  D.  Van  Slyko.  J.  Biol.  Chem.  1909,  6,  391—418. 
This  paper  deals  more  particularly  with  the  separation 
of  Meucine  and  rf-isoloucine  from  (/-valine.  The  authors 
find  that  leucine  and  isoleucine  are  precipitated  quanti- 
tatively as  the  normal  lead  salt,  Pb(CjHi202N)j,  when 
lead  acetate  solution  containing  1  grm.-mol.  per  litre, 
in  quantity  slightly  more  than  equivalent  to  the  leucine 
and  isoliucinc  present,  is  added  to  a  hot  ammoniacal 
solution  of  the  substances.  The  vahnc  is  recovered  from 
the  filtrate  of  the  lead-lcucine  precipitate  by  precipitating 
the  excess  of  lead  with  hydrogen  sulphide,  and  evaporating 
the  ti'trate  from  the  lead  sulpliide  to  dryness.  The  valine 
is  then  extracted  from  the  residue  with  a  mixture  of  alcohol 
and  ether  (3  :  1).  The  relative  proportions  of  the  leucine 
isomerides  may  be  determined  polarimetrically  by  the 
optical  rotation  of  their  mixture  in  20  per  cent,  hydro- 
chloric acid  ;  and  the  isomerides  may  be  separated  by 
Ehrhch's  method  of  extracting  their  copper  salts  with 
methyl  alcohol.  Isoleucine  preparations  from  casein 
and  edestine  showed,  after  repeated  purification  by  means 
of  the  copper  and  lead  salts,  specific  rotations  of 
[a]D=+37-35*  and  i- 37-14°.  The  value  Hi,  == -J- 37-4° 
doubtless  more  nearly  expresses  the  rotation  of  jiure 
natural  isoleucine  than  does  [a]D= +36-8°,  the  value 
found  by  EhrHch,  who  had  less  complete  means  of  purifying 
the  substance.  Fischer  and  Warburg  found  the  specific 
rotation  of  Meucine  to  bo  fo]D  =  +  15'6°. — W.  P.  S. 

Casein  and  edestine  ;    The  leucine  fraction  in  .     P. 

A.  Levono  and  D.  D.  Van  Slyke.     J.  Biol.  Chem.,  1909, 

6,  419 — J30. 
The  authors  have  investigated  the  leucine  fraction 
obtained  from  casein  and  edestine  (from  fiax-seed),  the 
process  described  in  the  preceding  abstract  being  employed 
after  the  baryta  method  had  been  used  for  the  separation 
of  the  esteriiied  substances.  In  the  case  of  casein,  the 
leucine  fraction,  amounting  to  16-04  per  cent.,  was  found 
to  consist  of  leucine,  7-92  ;  isoleucine,  1-43;  and  valine. 
6'69  per  cent.  The  leucine  fraction  of  edestine  amounted 
to  13-7  per  cent,  and  consisted  of  leucine  and  isoleucine, 
8-1  :  and  vaUne,  5-6  per  cent.  These  figures  are  consider- 
ably higher  than  those  obtained  by  other  workers,  and  the 
authors  consider  that  the  figures  for  the  leucine  fraction 
in  most  protein  hydrolyses  hitherto  puMished  arc  in 
need  of  reTision. — W.  P.  S. 


I^ggs  ;    The  cholesterol-content  of  as  a    basis  for   the 

valuation  of  pastry.  H.  Cappcnberg.  Chcm.-Zoit., 
1909,  33,  986. 

The  average  egg  contains  about  0-36  per  cent,  of  cholesterol 
and  a  determination  of  this  constituent  affords  a  means  of 
ascertaining  the  quantity  of  egg-substance  in  articles  of 
food  such  as  pastry,  etc.  A  quantity  of  uOO  grms.  of  the 
sample  is  extracted  with  ether,  the  solution  is  filtered, 
and  the  other  is  evaporated.  The  residue  obtained  is 
saponified,  the  soap  solution  is  evaporated  to  dryness  and 
this  residue  is  also  extracted  with  ether.  The  ether 
extract  is  filtered,  evaporated,  the  residue  is  dissolved  in 
hot  methyl  alcohol,  the  solution  is  filtered  while  hot,  and, 
after  the  addition  of  20  per  cent,  of  water,  it  is  evaporated 
until  crystaUisation  commences.  The  mixture  is  then 
cooled  to  a  temperature  of  0°  C,  the  crystals  of  choles- 
terol are  collected  on  a  filter,  washed  first  with  50  per  cent, 
methvl  alcohol,  then  with  hot  water,  dried  for  3  hours  at 
100°  C,  and  weighed.— W.  P.  S. 

Fatests. 

Flour ;     Milling    of    .     [Preventing    evaporcUiott    of 

u>at(r\  H.  Simon,  Ltd.,  ilanehester.  From  L.  M. 
Thomas,  Strassburg,  Germany.  Eng.  Pat.  11,904, 
June  I,  1908. 

To  prevent  evaporation  of  water  from  wheaten  Hour  during 
the  milling  operations,  nir  saturated  with  water  vapour 
is  admitted  to  the  milling  mai  hinery  :  the  moistened 
air  may  l)o  introduced  into  the  whole  of  the  rooms  of  the 
mill  if  desired.  The  air  is  saturated  by  bubbling  it 
through  water  or  by  spraj'ing  water  or  injecting  steam  into 
it.  The  temperature  of  the  air  may  be  raised  above  the 
normal  and  it  is  advantageous  to  heat  the  air  passing  from 
the  rollers  before  it  enters  the  filter  dust  collectors. 

— W.  P.  S. 

Centrifugal  {crearn]  separators.  Aktiebolaget  Separator, 
Stockholm.  Eng.  Pat.  13,859,  June  12,  1909.  Under 
Int.  Conv.,  Jtme  25,  1908. 

ly  cream  separators,  owing  to  the  air  currents  produced  by 
the  revolving  bowl,  there  is  a  tendency  for  the  froth  formed 
to  flow  from  the  collecting  vessels  into  the  machine  casing. 
To  obviate  this  a  series  of  radial  wings  is  jilaced  between 
the  bowl  and  the  skimmed  milk  cover  or  collecting  vessel, 
whereby  a  permanent  air  current  is  produced  from  the 
casing  to  the  collecting  vessel. — J.  W.  H. 

Cream  ;    Colloidal  and  process  of  making  the  same. 

L.  M.  Rousseau.  First  Addition,  dated  Julv  10,  1908, 
to  Fr.  Pat.  392,253,  Sept.  20,  1907  (this  J.,  1908,  1218). 

A  CREAM  which  may  be  "  whipp<'d  "  is  obtained  by  mixing 
colloidal,  homogenised  cream,  prepared  as  described  in 
the  original  specification,  with  a  suitable  proportion  of 
colloidal  cream  which  has  not  been  homogenised.  The 
homogenised  cream  must  bo  completely  cooled  before 
mixing.  A  cheese  may  be  obtained  by  treating  colloidal 
cream  with  rennet. — W.  P.  S. 

.irachis  nuts  [earth-nutsl ;    Treatment  of  to  render 

them  suitable  for  use  in  bating  and  pastri/-making.  H. 
Siveke.     Fr.   Pat.  401,166.   Mar.   24.   1909. 

Thb  arachis  nuts  are  roasted,  decorticated,  then  finel> 
divided,  and  treated  with  sweet  almond  oil.  The  resulting 
product  may  be  used  in  place  of  almonds  in  pastry- 
making,  etc. — W.  P.  S. 

Milk  for  infants  ;    Method  of  making  .     P.   Borgell, 

A.ssignor  to  J.  A.  WiUfing.  Berhn.  U.S.  Pat.  934.133. 
Sept.  14,  1909. 

See  Fr.  Pat.  393.347  of  1908  ;  this  J.,  1909,  104.— T.  F.  B. 

Sterilising    fats.    buUer,    or    the    like.     Fr.    Pat.    400,921. 
See  XII. 
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(B.)— SANITATION  ;  WATER  PURIFICATION. 
Patents. 

JSeaage  ;    Method  or  process  for  the  recovery  of  the  useful 

constituents  of  .     M.  F.   Purcell  and  J.   H.   Ryan. 

Dublin,    and    C.    J.    Polglase,    Falmouth.     Eng.    Pat. 
18,199,  Aug.  31,  1908. 

The  process  relates  to  the  recovery  of  ammonia,  gas. 
heavy  oib,  etc.,  and  consists  in  submitting  the  sewage 
-«ludge  to  destructive  distillation.  The  sludge  is  pressed 
to  remove  superfluous  moisture  and  the  cake,  with  or 
without  the  addition  of  lime  or  sodium  hydroxide,  is 
jintroduced  into  a  retort  similar  to  those  used  in  the  distil- 
lation of  shale.  Coal  or  other  fuel  is  introduced  along  with 
the  first  charge,  the  subsequent  charges  being  introduced 
continuously,  so  as  to  be  self-firing.  When  the  charge  is 
.alight,  steam,  either  wet,  dry,  or  superheated,  is  injected 
lunder  pressure  and  the  products  of  distillation  are  con- 
■ducted  to  a  tank  containing  water.  The  ammonia  is 
absorbed  by  the  water,  the  oils  form  a  layer  on  the  surface 
of  the  water,  and  the  combustible  gases  are  then  conducted 
to  a  gasometer  or  other  receptacle.  Means  are  provided 
for  withdrawing  the  oils  and  ammonia  solution  from  the 
tank,  the  latter  solution  being  afterwards  treated  with 
sulphuric  acid  and  the  ammonium  sulphate  recovered  by 
■crystalUsation.  The  retort  residue  is  withdrawn  as 
required,  and  may  be  used  for  making  cement,  or  for  other 
(purposes.  (Reference  is  directed  to  Eng.  Pats.  629  of 
.1885,  14,253  of  1890,  1567  of  1892.  3272  of  1895,  23,562 
•of  1898,  21.921  of  1899,  and  15,720  of  1900;  this  J., 
4900,  67  ;    1901,  830.)— W.  P.  S. 

Sewage  water  ;    Apparatus  for  purifying  .     P.  Koch, 

Villingen,  Germany.     Eng.   Pat.  23,668,  Nov.  5,   1908. 

The  apparatus  consists  essentially  of  a  settling  tank  and 
«n  oxidising  or  filtering  tank.  The  former  is  cyUndrical 
in  shape  and  is  provided  with  an  inner  cylinder  the  walls 
■oi  which  are  perforated  in  parts.  The  sewage  is  introduced 
into  the  inner  cylinder  and  flows  through  the  perforations 
into  the  space  between  the  two  cylinders.  Sedimentation 
takes  place  here  and  the  lighter  components  of  the  sewage 
•rise  to  the  surface  and  quickly  decompose,  an  outlet  being 
provided  for  the  gases  which  are  formed.  The  liquid 
jKjrtion  of  the  sewage  then  flows  from  the  top  of  the  tank 
-through  a  pipe,  and  is  distributed  over  the  surface  of  a 
filter-bed  composed  of  "the  oxidising  material," 
•consisting  of  gravel  and  charcoal,  arranged  in  the 
■second  tank.  A  ventilating  space  is  provided  below 
this  filter  and  air  is  supplied  through  a  perforated  pipe, 
through  holes  in  the  side  of  the  tank,  and  through  perfora- 
tions at  the  bottom  of  the  tank.  One  or  more  of  these 
I  .oxidising  tanks  may  be  employed  in  connection  with  the 
I  ^settling  tank.  The  apparatus  as  described  and  arranged, 
■,ja  claimed.— W.  P.  S. 

•Sewage,  etc.  ;    Apparatus  for  dissolving  and  nitrifying  the 

solid  matters  in  .     C.  Didelon  and  A.  Braut.     Fr. 

Pat.  400,981,  June  29,   1908. 

The  apparatus  consists  of  two  tanks,  one  closed  and  the 
other  open  to  the  air.  The  sewage  is  introduced  into  the 
top  of  the  closed  chamber,  which  is  divided  into  two 
compartments  by  means  of  a  perforated  partition,  the 
crude  sewage  falling  into  one  of  the  compartments.  When 
anaerobic  fermentation  has  taken  place  and  the  solid 
matters  have  been  dissolved,  the  liquid  portion  of  the 
sewage,  passing  through  the  perforated  partition,  is 
conducted  through  a  pipe  into  the  lower  part  of  the  second 
chamber.  This  is  also  divided  into  two  parts  by  a  vertical 
partition  reaching  nearly  to  the  top.  The  sewage  rises 
in  one  of  the  compartments,  passes  through  a  bed  of  slag 
or  cinders  contained  in  the  space  between  two  horizontal 
perforated  partition-plates,  and  flows  over  the  vertical 
partition  into  the  second  compartment,  where  it  is  spread 
over  the  surface  of  peat  beds  with  which  the  compartment 
is  filled.  An  outlet  for  the  liquid  is  provided  at  the  bottom 
.of  the  second  chamber. — W.  P.  S. 


Liquids  ;  Process  for  sterilising  •  by  means  of  ultra- 
violet rays.  Soc.  Le  Ferment.  Fr.  Pat.  401,204, 
Mar.  25,  1909. 

The  liquid  is  circulated  through  a  closed  vessel  containing 
one  or  more  mercury  vapour  lamps,  the  latter  being  so 
fixed  that  they  are  immersed  in  the  liquid.  Taps  on  the 
inlet  and  outlet  pipes  enable  the  velocity  of  the  current 
of  hquid  to  be  controlled,  and  the  outlet  pipe  maj'  deliver 
the  treated  liquid  into  sterilised  receptacles. — W.  P.  S. 

(C. )— DISINFECTANTS. 

Patents. 

Sulphur ;     Process    of    treating    finely-divided    for 

giving  it  the  property  of  mixing  readily  with  water.  P. 
Ducancel  and  H.  Gouthiere  et  Ge.  Fr.  Pat.  401,067, 
July  6,  1908. 

Finely-divided  commercial  sulphur  is  incorporated  with 
barium,  strontium,  or  calcium  saccharate,  and  thereby 
gains  the  property  of  mixing  readily  with  water.  The 
product  may  be  employed  for  the  treatment  of  vine- 
mildew. — F.  SODN. 

Disinfectant.     H.      Schneider,      Wilmersdorf,      Germanv. 
U.S.  Pat.  934,844,  Sept.  21,  1909. 

See  Eng.  Pat.  3789  of  1907  ;   this  J.,  1907,  712.— T.  F.  B. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Patent. 

Paper  to  be  tised  as  a  substitute  for  india-rubber,  leather, 
and  the  like.  F.  Poirier,  Paris.  Eng.  Pat.  20,616, 
Sept.  30,  1908. 

The  bark  of  the  two  varieties  of  -Japanese  paper  mulberry 
called  "  kazokodzou  "  and  "  gampi  "  is  scraped,  beaten 
to  fine  particles,  boiled  in  water,  washed,  dried,  sifted, 
and  boiled  in  "  clear  lye."  It  is  then  mixed  with  a 
glutinous  mass  composed  of :  glycerin,  10 ;  rice- 
powder,  2  ;  glue  or  size,  2  ;  camphor  oil,  1  ;  water,  3  • 
ochre,  1  ;  and  Chinese  ink,  1  per  cent.  A  paper  is  made 
from  the  paste  thus  obtained  and  is  afterwards  coated 
on  both  sides  with  the  glutinous  mixture  mentioned  above. 
The  product  can  be  used  in  many  cases  as  a  substitute  for 
india-rubber,  canvas,  etc.     It  is  impermeable  to  water. 

— S.  H.  H. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    &    EXTRACTS. 

Cinchona    alkaloids ;      Iodine    derivatives    of    .     T. 

Kozniewski.     Anz.   Akad.   Wiss.    Krakau,   1909,   734 — 
746.     Chem.  Zentr..  1909,  2,  989—990. 

By  the  action  of  a  solution  of  iodine  in  carbon  bisulphide 
on  alcoholic  solutions  of  cinchonine  and  quinidine,  the 
author  has  prepared  di-iodo-derivatives  of  the  bases,  ana- 
logous to  those  previously  obtained  from  strychnine  and 
brucine  (see  this  J.,  1909,  38).  The  cinchonine  compomid, 
CigH22N20l2.  forms  orange-yellow  microscopic  prisms 
melting  with  decomposition  at  147° — 149*  C.  The 
quinidine  compound,  CjoHj^NjOjIj,  melts  at  157* — 159*  C. 
with  decomposition.  These  di-iodo-compounds  are  in- 
soluble in  petroleum  spirit  (ligroln) ;  almost  insoluble 
in  ether,  benzene,  and  carbon  bisulphide ;  somewhat 
more  soluble  in  acetone,  absolute  alcohol,  ethyl  acetate, 
amyl  alcohol,  and  chloroform.  By  the  action  of  a  solution 
of  potassium  hydroxide  in  methj'l  alcohol,  the  di-iodo- 
compounds  lose  the  whole  of  their  iodine,  the  alkaloids 
being  regenerated.  D:-iodocinchoninc  when  heated  with 
a  large  quantity  of  alcohol  under  a  reflux  condenser  is 
dissolved,  with  decomposition.  Di-iodoquinidine  can  bo 
recrystallisod  from  warm  90  per  cent,  alcohol,  but  on 
repeating  the  operation,  the  iodine  content  gradually  falls 
unless  a  solution  of  iodine  in  carbon  bisulphide  be  added. 
The  hydrogon  iociide  and  methyl  iodide  addition-compounds 
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of  di-iodociuclioninc  and  tlu-  methyl  iodide  and  ethyl 
iodide  compound:}  of  di-iodoijuinidine  wore  also  i)repared. 
The  author  also  succeeded  in  obtaining  di-iodo-compounds 
from  papaverine,  golden-yellow  needles,  m.  pt.  126^ — 
127°C.  ;  berberino,  small  dark  yellow  ncctllcs ;  and 
thebaine,  red  prisms  ;  further  an  iodine  derivative  of 
narceine.  No  corresponding  derivatives  of  morphine, 
codeine,  aconitine.  eokhiiine,  and  veratrine  could  be 
prepared,  and  it  is  conchuUd  that  only  those  alkaloids 
the  molecules  of  which  contain  a  quinohne  or  iso<iuinoline 
nucleus  are  capable  of  yieldirig  additive  di-iodoconi  pounds. 

— A.  S. 


Strychnine,  hnicine.  ami  oilier  nll;aloid.i  ;    Brominalion  of 

.     J.  Buraczewski  and  .M.  Dziurzynski.    Anz.  Akad. 

Wiss.    Krakau,    19ll!l,    ()32— (141.     t'hem.    Zcntr.,    1909, 
2.  9SS— 989. 

Ux  adding  a  solution  of  bromine  in  carbon  bisulphide  to  a 
cold  saturated  solution  of  strychnine  in  alcohol,  a  yellow 
coloration  is  first  produced,  and  later,  a  yellow  precipitate. 
The  latter,  when  dried  at  Vif  C,  has  the  composition  of  a 
dibromo-dorivative  of  strychnine,  CjjHjjNjOjBr,,  but  is 
not  identical  with  Bcckurt's  dibroniostrychnine  (13cr.,  18, 
1237).  It  dccomiMjscs  on  heating,  without  melting,  and 
is  insoluble  in  cold  water,  and  nearly  so  in  the  common 
organic  solvents  ;  it  is  decolori.scd  when  boiled  with  ethyl 
or  methyl  alcohol.  The  alcoholic  filtrate  from  the  dibromo- 
derivative,  when  treated  with  alkalis,  yields  a  precipitate 
of  a  monobromostrychnine.  not  identical  with  the  earlier 
known  a-monobromostrychnine.  The  new  monobromo- 
derivative  forms  white,  silky,  librous  crystals,  melting  at 
250°  C.  ;  it  is  easily  soluble  in  alcohol,  and  in  acids,  with 
formation  of  salts.  On  further  bromination  it  yields 
products  having  the  composition  of  tri-  and  tetra-bromo- 
derivatives  of  strychnine.  When  a  solution  of  bromine  is 
added  to  an  alcoholic  solution  of  brueine,  there  are  formed 
first  a  white  gelatinous  precipitate,  whicli  gradually 
dissolves  on  further  addition  of  bromine,  and  then  a  dark 
yellow  precipitate  ;  with  a  large  excess  of  bromine,  this 
yellow  precipitate  is  not  produced,  but  the  solutiim 
becomes  dark  reddish-violet  after  standing  for  a  few  days. 
The  gelatinous  precipitate  is  a  monobromobrucine, 
CjjHjsBrNjO,,  not  identical  with  that  isolated  by 
Ijaurent.  When  washed  with  alcohol  and  ether,  it  yields 
a  white  pulverulent  substance  almost  insoluble  in  cold 
water  and  the  common  organic  .solvents.  It  dissolves 
in  mineral  acids  with  production  of  a  cherry-red  coloration. 
The  yellow  {precipitate  consists  of  a  brueine  tribromide, 
C53Hj5No04Br, ;  when  boiled  with  water  it  dissolves, 
forming  a  red  solution,  just  as  Beckurts  brueine  tri- 
bromide does,  but  unlike  tlie  latter,  it  is  not  hygroscopic. 

— A.  S. 

Brueine  ;    A  hose  isomeric  with  -.     G.  Mossier.     Ges. 

Deutacher   Naturforscher   u.    Aerzt«,    Sept.,    1909.     Z. 
Allgem.  osterr.  Apoth.-Ver.,  1909.  47,  417 — 419. 

Whes  cyanogen  bromide  is  allowed  to  act  uixin  brueine 
dissolved  in  chloroform,  two  substances  are  formed,  one  of 
which  is  soluble,  the  other  insoluble  in  chloroform.  The 
soluble  substance  is  the  hydrobromide  of  a  base  isomeric 
with  brueine,  and  described  as  allobrurine,  CojH.jX.jOj. 
The  free  base  crystallises  from  alcohol  and  water  in  long 
crystals,  containing  ,5  molecules  of  water.  AUobrucine 
containing  water  of  crystallisation  melts  at  (i9..")'  C,  then 
becomes  solid  on  further  heating,  and  again  melts  at 
182°  C.  The  anhvdrous  form  l>ecomes  transparent  at 
12t)°— 128°  C.  and'  melts  at  182^  t'.  When  boiled  with 
water  or  dilute  alcohol,  allobrueine  is  more  or  less  converted 
into  brueine.  It  has  [n]n= — 112.2°  to — 113°  in  chloro- 
form. The  methiodide,  Cj4Hj,N.j04l,  melts  at  265°  C., 
and  contains  li  molecules  of  water  of  crystallisation.  The 
peroxide.  OjjHjsN.Oe.oH.O.  m.  pt.  182°  C,  is  formed 
when  allobrueine  is  warmed  with  hydrogen  peroxide 
solution.  If  the  peroxide  is  healed  to  110°  C.  it  loses 
oxygen  and  passes  into  allobrueine  oxide.  C'.jHjjNoOj.HjO. 
which  also  melts  at  182°  C.  Brueine  peroxide  can  be  made 
in  the  same  way.  It  crystallises  with  4  molecules  of  water, 
of  which  two  are  lost  on  drying  the  substance  in  a  vacuum. 
The  air-dried  crystals  melt  at  124°  C.  whilst  the  substance 
after  drying  in  a  vacuum  melts  at  194° — 190°  C.    Sodium 


ethoxide  converts  allobrueine  into  allobrucinic  acid,^ 
C„Hi8N.05,7H,O,  which  melts  at  165°— 166°  C.  Thia^ 
substance  is  not  decomposed  by  boiling  water,  but  is  easily 
converted  into  brueine  by  the  action  of  dilute  acids. 

— F.  SUDN. 

Paeudocodeint.     L.    Knorr.    H.    Butler,    and    H.    Horlein. 
.■\nnalen,    1909,  368,   3(1.'.— 323. 

PSEUDOCODEINE  (this  J.,  1907,  66)  was  made  by  boihng 
a-chlorocodeide  with  water  and  acetic  acid  ;  it  melts  at 
180° — 181"  C  When  phosphorus  pentaehloride  acts  upon 
pscudocodcine,  a  mixture  of  a-ehloroeodcide  and  pseudo- 
chlorocodeidc  is  produced.  The  latter  is  an  oily  sub- 
stance, which  gives  a  crystalline  methiodide,  melting  at 
185°— 186'  C.  and  with  la]D=  —227-4°  to  —229"  at 
15°  C.  When  pscudocodcine  is  treated  with  phosphorus 
tribromide,  the  same  bromocodeide  is  produced  as  that 
obtained  from  codeine.  t-Methylmorpliimethine  {toe.  cit.\ 
crystaUises  from  ether,  and  melts  at  129° — 130°  C.  It  has 
[o1d=  — 120-1°  at  1.')"  ('.  in  alcohol.  This  substance  is  not 
affected  by  boiUng  with  pota.ssium  hydroxide  solution. 
When  the  methiodide  of  t-melbylmorphimethine  is  heated 
under  pressure  with  alcohol  and  potassium  hydroxiile, 
morphenol  and  trimelhylamine  are  produced.  If  t-nu-thyl- 
morphimethine  is  heated  to  180°  C.  with  acetic  anhydride, 
methylacetylmorphol  and  ethanoldimethylamine  are  pro- 
duce<l. — F.  Shdn. 

Odoriferous  plants  and  cisential  oils.     Roure-Bertrand  file. 
Chcm.   Zentr.,   1909,  2,   1055—1056. 

The  analytical  characters  of  three  samples  of  essential  oil 
of  Schinus  molle  L.  of  different  origin  are  shown  in  the 
following  table.  Nos.  1  and  2  were  from  Algiers,  the 
former  being  distilled  from  the  twigs,  leaves,  woody  parts, 
and  fruits  of  the  plant,  and  the  latter  from  the  leaves  alone  ; 
No.  3  was  prepared  in  the  same  way  as  No.  1  from  plants 
cultivated  in  (Jrassc. 


No.  1. 

No.  2. 

Xo.  3. 

0.8634 
-h50°  54' 

1:5 
0 
5-5 

1-9 

29-4 

0-8658 
-1-65°  20' 

1:3 
0-7 
4-1 

1-2 

40-4 

0-8696 

Rotatory  power  at  15°  C. 
Solubihty  in  90  per  cent. 

alcohol  

Acid  value    

Saponitlcatioit  value 

Perceiitane    of    esters,  as 

linalyl  acetate    

Saponification     value     of 

-1-46°  IS' 

turbid  at  1 :  10 
2-1 
10-3 

2-8 

43-4 

The  oils  eont.iined  pinene  and  phellandrene.  and  probably 
also  sesquiterpenes.  The  Grasse  oil  was  richest  in  pinene. 
A  sample  of  (Wrasse  peppermint  oil  examined  yielded  no 
crystals  even  at  —  17°  C.  From  a  s}M'cimen  of  \W1  oil 
having  the  acid  value,  0-2,  and  containing  10-6  |)er  cent,  of 
combined  menthol  and  6-4  per  cent,  of  menthone,  there 
were  isolat<'d  :  isovaleric  aldehyde,  isoamyl  alcohol, 
Z-pinene,  a  hydrocarbon  melting  at  165° — 167°  C,  i-cineol. 
scicondarv  /menthol,  and  /-menthone  {b.  pt.  208°  C.  ; 
[a]D=  —  26°50').— A.  S. 

Pinertt  ;  Conversion  of into  sobrerol.     0.  G.  HenderfKM- 

and  W.  ,T.  S.  Eastbum.     Chem.  See.  Trans.  1909,  96. 
146.-)- 1466. 

By  oxidation  with  aqueous  mereuric  acetate  in  the  cold, 
Henderson  and  Agncw  (this  J..  1909.  258)  obtained 
optically  inactive  sobrerol  from  a  i)inene  which  wn 
itself  almost  optically  inactive.  Analogous  exper; 
ments  with  two  s|K"cimens  of  rf-pincne  from  Burme- 
and  American  oil  of  turpentine  resix-ctivcly,  and  one  ■ 
/•pinene  from  French  oil  of  turix-ntine  showed  that  i 
each  case  the  sobrerol  prtnlnced  was  inactive. 

It  is  suggested  that  the  production  of  sobrerol  b> 
oxidation  with  mercuric  acetate  may  be  us<-d  as  a  t<"st 
for  pinene.  Tests  in  this  manner  with  fractions  of  Russian 
and  Swedish  oil  of  turpentine  indicated  that  there  i»  • 
small  proportion  of  i>incne  in  the  fornur,  but  none,  or 
only  traces,  in  the  latter. — .\.  f^. 
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Camphor  ;    Rapidity  of  volatilisation  of  .     C.  H.  La 

Wall.     Amer.   Drugg.,   1909,  55,   107—108. 

Lu.irp  camphor,  exi^osed  in  a  large,  diist-free  cupboard, 
lost  l-oti  per  cent,  of  its  weight  in  24  hours;  8-74  per 
eent.  in  4  days  ;  2.3-46  per  cent,  in  14  days  ;  43-34  per 
cent,  in  28  days  :  and  61-95  percent,  in  4.5  days.  Powdered 
camphor,  similarly  exposed,  lost  8-8  per  cent,  in  24  hours  ; 
33-3  per  cent,  in  4  days  ;  83-7  per  cent,  in  14  days  ;  and 
99-9  per  cent,  in  20  days.  Liniment  of  camphor  (cam- 
phorated oil)  containing  the  official  percentage,  20  per 
cent,  of  camphor,  after  being  exposed  in  an  uncorked 
bottle  at  an  almost  constant  temperature  of  40°  C.  for 
14  days,  contained  19-7.5  per  cent,  of  camphor ;  and 
aft*r  one  niimth,  19-21  per  cent.  Another  portion 
similarly  (-xj)osed  at  ordinary  room  temperature  lost  less 
than  0-25  per  cent,  of  camphor  in  a  month.  Spirit  of 
camphor,  when  exposed  in  uncorked  bottles  gains  in  its 
camphor  content,  the  voKatihsation  of  the  alcohol  being 
more  rapid  than  that  of  the  camphor.  A  sample  of  this 
.spirit  containing  10  grms.  of  camphor  in  100  c.c,  gave 
11-47  grms.  in  that  volume  after  14  days  exposure,  and 
12-04  grms.  after  one  month. — J.  0.  B. 

a-Eucaine  [methyl  ester  of  henzoylmethyltetramethyl-y- 
hydroxypiperidinecarboxylic  acid]  and  ^-e'ucaine 
[benzoylvinyldiacetonealkamine  hydrochloride'] ;  Dis- 
tinctive   reaction   for  .     Distinction   between  cocaine 

and  its  substitutes.  U.  Saporetti.  Boll.  Chim.  Farm 
1909,  48,  479—482.  Chem.  Zentr.,  1909,  2,  1015. 
Contrary  to  the  statement  of  Caudussio  (this  J.,  1908, 
1130),  the  author  finds  that  with  a  solution  of  iodine  in 
jiotassium  iodide,  a-  and  /-j-eucaine  yield  immediately 
a  chestnut-brown  or  a  dark  rnsty  brown  precipitate. 
With  bromine  water,  /3-eucaine  gives  a  yellow  precipitate 
which  is  partially  dissolved  on  warming,  and  is  converted 
into  a  white  precipitate  on  boiling ;  a-eucaine  gives  a 
yellow  precipitate  which  dissolves  completely  on  heating  ; 
cocaine,  novocaine  (p-aminobenzoyldiethylaminoethanol 
hydrochloride),  stovaino  (hydrochloride  o"f  the  benzoyl 
ether  of  dimethylaminopentanol),  alypine  (benzoyl  tetra- 
methyldiaminoethyldimethylcarbinol  hydrochloride),  and 
nirvanine  (diethyl  glycoeoU-p-amino-o-hydroxybenzoic 
acid  methyl  ester  hydrochloride)  behave  in  the  same  way 
as  n-eucaine.  With  a  solution  of  potassium  iodide 
(1  :  10),  cocaine,  a-eucaine,  nirvanine,  and  stovaine  jaeld 
a  white  precipitate,  which  partially  dissolves  on  boiling  ; 
i-eucaine,  novocaine,  and  alypine  do  not  give  a  pre- 
cipitate. With  mercuric  chloride  solution,  a-eucaine. 
novocaine,  nirvanine,  and  alypine  give  a  preci])itate 
wliich  dissolves  on  heating ;  /i-eueaine,  cocaine,  and 
stovaine  give  no  reaction.  With  sodium  hydroxide 
.  solution,  fi-eucaine,  stovaine,  alypine,  and  nirvanine 
!  give  a  white  precipitate,  insoluble  in  excess  of  the  reagent, 
■  even  on  boiUng.  Potassium  permanganate  solution  is 
not  decolorised  by  ;3-eueaine  ;  with  the  other  substances 
mentioned,  violet-blue  preciijitates  are  Hrst  produced, 
j  which  later  become  brown,  whilst  the  solution  is  gradually 
,  decolorised. — A.  S. 

Astrolin[antipyrine-methylethylglycollate].     E.  Winzheimer. 
Pharm.  Zeit..   1909,  54,  660—601. 

•■IsTROLrN  is  the  commercial  name  of  antipyrine  methyl- 

:  ethyglycoUate,  C5Hi(,03,C„Hi20N,,   m.pt.    64°— 65-5°  C. 

It  is  a  colourless,  non-hygroscopic  powder,  with  a  slight 

jodour  and  a  jileasant  acid  taste  ;    soluble  in  0-0  part  of 

'water  at  20°  C,  in  0-5  part  of  absolute  alcohol,  in  about 

75  parts  of  ether,  and  sparingly  soluble  in  light  petroleum 

spirit.     Its   aqueous   solution   should   be   clear   and   give 

an  acid  reaction   with   litmus,    but  almost   neutral   with 

Congo    red.     It    gives    a    blood-red    colour    with    ferric 

jchloride  ;    with  sodium  nitrite  a  green  colour  is  produced 

'without  the  addition  of  acetic  acid,  and  the  mixture  soon 

deposits    green    crystals.     One    grm.    of    astrolin    should 

require  6-53  c.c.  of  N/2  sodium  hydroxide  solution  before 

giving    a    red    colour    with    phenolphthalein,    this    being 

equivalent   to   0-3856  grm.   of   methylethylglycoUic   acid. 

The  liquid  after  this  titration  should  yield  0-61  to  0-62  grm. 

3f  antipyrine   when  extracted   with  3  successive   15  c.c. 

if  chloroform.     The  aqueous  solution  left  after  extracting 

he    antipyrine    with    chloroform    should    give    a    yellow 


colour  with  ferric  chloride.  On  liberating  the  methyl- 
ethylglycoUic acid  by  means  of  an  excess  of  sulphuric 
acid,  adding  sodium  sulphate,  and  extracting  with  ether, 
the  residue  obtained  on  evaporating  tlie  ether  should 
consist  of  colourless  crystals,  melting  at  71° — 72°  C. 
after  drying  over  svdphuric  acid.  The  aqueous  solution 
of  these  gives  a  l)ulliy  colourless  crystalline  precipitate 
with  zinc  acetate. — J.  O.  B. 

Condensation  products  of  aldehydes  with  amines  ;    Electro- 
chemical   reduction    of   .     K.    Brand.     Ber      1909 

42,  3460—3462. 

By  the  electrochemical  reduction  of  benzylideneaniline 
and  its  analogues  in  moderately  alkaline  solution,  witli 
a  lead  cathode,  good  yields  of  the  corresponding  secondary 
amines  can  be  obtained.  In  the  author's  experiments, 
the  cell  used  consisted  of  a  glass  beaker  in  which  was  an 
earthenware  jar,  which  formed  the  anode  chamber  and 
was  surrounded  by  a  cylindrical  perforated  cathode  of 
sheet  lead  ;  the  anode  consisted  of  a  piece  of  sheet  lead. 
A  saturated  solution  of  sodium  carbonate  was  placed  in 
the  earthenware  jar,  whilst  in  the  outer  compartment 
was  placed  a  hot  solution  of  18  grms.  of  benzyhdene- 
anihne  and  15  grms.  of  sodium  acetate  in  200  c.c.  of 
alcohol  and  30  c.c.  of  water.  Illcctrolysis  was  effected 
at  80°  C.  with  an  E.M.F.  of  6—8  volts,  the  current-density 
being  1-5 — 2  amperes  per  100  sq.  cm.  From  the  reaction- 
product,  the  alcohol  was  distilled  off,  the  residual  oil 
boiled  with  10  per  cent.  hydrocUoric  acid,  the  acid 
solution  filtered  from  insoluble  resinous  matter,  and 
benzylanilinc  recovered  from  the  filtrate  either  by  crystal- 
lisation as  the  hydrochloride  or  by  adding  caustic  soda 
and  distilling.  The  hydrochloride  melts  at  214° — 216"  C.  ; 
the  free  base  melts  at  37° — 38°  V.  and  boils  at  306° — 307°  C. 
at  759  mm.  p-Methoxybenzylaniline  was  prepared  in  a 
similar  manner  from  p-methoxybenzylideneaniline. 

—A.  S. 


Toxicity   of   certain   . 

Congr.,   Aug.-Sept.,   1909. 


Hilde- 
Chem.- 


Aniline    derivatives  ; 
brandt.     Int.   Med. 
Zeit.,  1909,  33,  997 

The  toxicity  of  the  toluidines  varies  with  the  position 
of  the  methyl  gi-oup.  Thus  o-toluidine  causes  the  separa- 
tion in  the  urine  of  the  colouring  matter  of  the  blood, 
whilst  dimethyl-o-toluidine,  which  is  the  most  poisonous 
of  all,  not  only  has  an  action  upon  the  blood,  but  also 
causes  fatty  degeneration  of  the  inner  organs,  such  as 
the  liver.  The  introduction  of  one  atom  of  bromine 
into  the  p-position  does  not  affect  the  toxicity,  but  if 
two  atoms  of  bromine  are  .introduced  into  the  complex, 
the  toxic  action  of  the  compound  upon  the  blood  is 
entirely  prevented,  whilst  its  effect  in  producing  fatty 
degeneration  is  reduced,  though  not  altogether  checked. 
Dibromodimethyl-o-toluidine  is  more  poisonous  than 
tribromoaniline.  It  thus  appears  that  a  most  important 
factor  in  the  toxicity  of  anihne  derivatives  is  the  presence 
of  the  methyl  group  in  the  o-position. — C.  A.  M. 

Hydrazine  hydrate  ;   Action  of  calcium  oxide  on .     A. 

Staehler.     Ber.,  1909.  42.  3018—3019. 

The  method  usually  employed  for  the  preparation  of 
anhydrous  hydrazine  consists  in  distilling  hydrazine 
hydrate  with  barium  oxide.  On  attempting  to  use  calcium 
oxide  in  place  of  barium  oxide,  it  was  found  that  a  vigorous 
reaction  takes  place  on  adding  the  calcium  oxide  to 
hydrazine  hydrate.  On  subsequently  distilUng,  pure 
anhydrous  hydrazine  comes  over  at  first,  and  then,  later, 
hydrazine  contaminated  by  ammonia. — A.  S. 

Nitromethane  ;    P reparation  of  .     W.   Steinkopf  and 

G.   Kirchhoff.     Ber..   1909,  42,   3438—3440. 

The  method  used  now  by  the  authors  in  place  of  the  one 
previously  described  (this  ,J..  1909,  259)  consists  in  using 
as  the  reaction-mixture,  .500  grms.  of  chloroaoetic  acid 
dissolved  in  1  litre  of  water,  280 — 300  grms.  of  calcined 
sodium  carbonate,  and  300  grms.  of  sodium  nitrite 
dissolved  in  500  grms.  of  water.  Only  a  jjorlion  of  the 
reaction- mixture  is  heated  at  first,  and  whi-n  the  nitro- 
methane begins  to  distil  over,  the  remainder  is  added 
ilrop  by  drop  whilst  distillation  is  proceeding.     By  making 


1104 


Cl.  XX.— fine  chemicals,  alkaloids,  essential  oils,  &  EXTRACTS.       [Oct.  80, 1909. 


the  process  continuous.  2  kilos,  or  more  of  ch!oroacetic 
acid  can  ea.sily  be  converteil  into  nitrometliane  in  one  day. 
For  this  purpose  the  distillation  flask  tarries  a  tap-funnel 
for  holding  the  rcaction-mi.xture  and  is  provided  with  a 
tube  i-eaohing  nearly  to  the  bottom,  which  can  be  connected 
with  a  water-pump  in  order  to  remove  the  s]>ent  reaction 
mixture  as  desired. — A.  S. 

SolubiUli/  of  sparingly  noluhh  acids  ;    Influence  of  rarioua 

sodium  mils  on  Ihe .     .1.  C.  Philip  and  F.  B.  Garner. 

Chem.  Soc.  Trans.,  llMlil.  95,  Ufili— 1473. 

In  a  previous  paper  (see  tliis  J.,  IflOo,  818)  it  was  shown 
that  the  solubility  of  a  sparingly  soluble  acid  is  markedly 
increa.sed  in  presence  of  the  sodium  salt  of  a  weak  aciil.  the 
influence  of  the  salt  being  greater,  the  weaker  the  acid 
from  which  it  was  derived.  Further  ex|K'riments  have 
now  been  inatle  witli  benzfjie  aiitl  ((l-(i-77j.  salicylic  acid 
(0'Ulti4).  m-nitrobciizoic  acid  (U-OiOiJ),  o-chlorobenzoic 
acid  (0-(li:)li).  :J..">-dinitrobenzoic  acid  (OtK)62),  and  2.4- 
dinitrophenol  ((l(HI27).  in  presence  of  the  sodium  salts 
of  acetic,  formic,  monochloracetie.  and  succinic  acids,  and 
potassium  formate.  The  figures  givei\  in  parent ht.-es  repre- 
sent the  concentrations  of  the  saturated  aqueous  solutions 
of  the  acids  at  25°  C".  in  grm-mols.  per  litre.  The  results 
obtained  conlirm  the  statement  made  above,  and  show 
also  that  if,  of  two  sparingly  soluble  acids,  the  weaker  is 
also  the  more  .soluble,  then  the  solubility  of  the  stronger 
acid  is  increased  to  a  greater  degree  than  that  of  the 
weaker  one  by  the  presence  of  a  sodium  salt.  If  the 
difference  in  solubility  of  two  such  acids  in  water  be  not 
too  great,  then  Ihe  curves  representing  the  solubility  in 
presence  of  diilcreiit  quantities  of  a  sodium  salt  will  inter- 
sect. For  exam]ile,  in  water  benzoic  aeici  is  more  soluble 
than  salicylic  acid,  but  in  sodium  formate  solutions  of  a 
greater  concentration  than  O-lMi-A'.  salicylic  acid  is  more 
soluble  than  benzoic  acid.^ — A.  S. 

Anhydrides  of  aromatic  sulphonic  acids.  H.  Meyer.  Ges. 
Deutseher  Naturforscher  u.  Aerzte,  Sept.,  1909.  Chem.- 
Zeit..  1909.  33.  lu;tl)— 1037. 

TllK  production  of  aromatic  acyl  chlorides  by  the  action  of 
phosphorus  pentachloride  on  the  alkali  salts  of  sulphouie 
acids  has  in  some  cases  failed.  The  author  has  found  that 
in  all  such  cases,  where  the  alkali  salts  are  attacked  either 
not  at  all  or  only  with  difhculty.  the  free  sulphonic  acids 
readily  interact  with  jihosphorus  pentachloride.  A  similar 
condition  of  things  has  been  observed  with  respect  to  the 
interaction  of  aromatic  sulphonic  acids  and  thionyl  chloride. 
In  general,  a  sulphonic  acid  that  reacts  readily  with 
thionyl  chloride  yieltis  the  corresponding  acyl  chloride, 
whilst  an  alkali  sulphonatc  yields  the  anhydride  of  the 
sulphonic  acid,  more  or  less  contaminated  by  the  acyl 
chloride.  Sulphonic  acids,  which  in  the  form  of  their 
alkali  salts,  react  only  with  difficulty  with  thionyl  chloride, 
yield  when  used  in  the  free  st.ate,  the  corresponding 
anhydrides,  usually  immediately  and  in  a  pure  condition. 
The  anhydrides  can  be  convei'ted  into  the  acyl  chlorides 
l)y  further  treatment  with  ))hosphorus  luntachluridc  or 
thionyl  chloride.  The  anhydrides  of  aromatic  suljihonic 
acids  are  colourless  and  odourless,  well  crystallised  com- 
pounds, of  considerable  stability  against  water  anil  weak 
alkalis,  and  soluble  with  difficulty  in  organic  solvents. 
Incidentally  the  author  points  out  that  the  eflicacy  of 
aluminium  chloride  as  a  condensing  agent  is  increased  by 
addition  of  some  ferric  chloride. — A.  S. 

Mercurous    sulphate    /or    standard   cells    [and    crystallised 
calomel].     Fox.     See  X\A. 

Determining  arsenic   in   organic  compounds.     Little   and 
others.     See  XXIII.  Org.  Quant. 

Patests. 

Aminoactdylpyrocatcchins  ;    Manufacture  of  and  of 

intermediate    products   for   use   therein.     P.    A.    Newton, 

Ix)iulon.     From   Farbenfabr.   vorm.   F.   Bayer  und   Co., 

Elxrfeld.  Germany.      Eng.  Pat.  23,143,  Oct".  30,  1908. 

The  N-phthaliminoaeidvlcalecholdialkvl  ethers,  described 

in   Gor.    Pat.    209.9(12   of    1908   (this   j..    1!HI9,    I17.'i),   are 


converted  by  saponifieation  into  the  corresponding 
aminoacidylcatechols.  The  preparation  of  a-  and  fJ- 
N-aminopropionylcatechols  is   described. — T.  F.  B. 

Tubercle  or  murrain  bacilli;    Process  for  obtaining  actic 

preparations    from    .     Kalle    und    Co.     Ger.    Pal. 

213,393,  July  10,  1908. 

TuBKUci.E  or  murrain  bacilli  are  cultivated  for  about  six 
weeks  on  bouillon,  then  sfj)arate<l  from  the  culture  liquid 
by  filtration,  dried,  and  triturated  with  a  few  drops  of 
glycerin  and  a  few  c.c.  of  a  solution  of  sodium  chloritle  and 
phenol  to  a  very  tine  emulsion.  The  latter  is  mixed  with 
the  filtered  culture  hipiid.  and  allowed  to  stand  for  some 
time,  with  frequent  agitation,  .\fter  again  liltering,  the 
solution  is  said  to  contain  lu^arly  the  whole  of  the  active 
constituents  of  the  bacilli  and  their  transfoimation 
produces. — A.  S. 

Aralhyl  derivatives  of  substituttd  pnmino  phenols  ;    Process 

for  preparing .     Chem.  Fabr.  auf  Actien,  vorm.  E. 

.Schering.  Ger.  Pat.  213..'i92,  Nov.  30,  1907.  Addition 
to  Ger.  Pat.  211.869,  Oct.  12.  190().  (See  Fr.  Pat. 
382,3ti7  of  1907  ;   this  .!.,  1908,  240). 

Substitution  products  of  /)-aminophenol  (substituted  in 
the  benzene  nucleus)  are  condensed  with  aromatic  alde- 
hydes, and  the  products  arc  reduced  by  means  of  zinc  and 
alkali.  /)-Benzylamino-»i-chlorophenol  and  p-benzyl- 
amino-(«-cresol  are  ilescribed.  The  products  are  suitable 
for  photographic  and  other  purposes. — T.  F.  B. 

Coni-allaria   majalis  :     Process  for  olftaining  from   a 

stable  pnparalion  containing  the  therapeutically  actirt 
C07istitufnts  of  the  drug  in  their  original  projtortions.  and 
free  from  inactive  and  Iniurious  substances.  Knoll  inid 
Co.     Ger.  Pat.  213,630.  Aug.  2."),  1908. 

The  alcoholic  extract  of  Coniallaria  majalis  (lily  of  the 
valley),  if  desired,  after  concentration  in  vacuo,  is  treated 
with  ether  so  long  as  a  precipitate  is  produced,  then 
filtered,  concentrated  in  iyicmo,  and  after  addition  of  lactone 
or  other  suitable  substance,  tlried  so  as  to  obtain  a  yellow 
powder,  which  dissolves  ea-sily  in  dilute  alkalis,  but  is  not 
com|)lctely  soluble  in  water  and  dilute  acids. — A.  S. 

Siher  compounds  containing  organically  combined  silver; 

Process  for  preparing  stable,  soluble .     A.   Buseh. 

Ger.  I'at.  213,712,  March  .3,  1908.  Addition  to  Ger.  Pat. 
193,740.  Dec.  13,  1906. 

HEXAMETinXENETETRAMlNE-siLVlE  nitrate  or  carbonate 
is  dissolved  in  a  solution  of  a  jieptone  or  of  a  mixture  of  an 
albumose  and  a  jK'ptoiU'.  and  the  double  silver  compound 
precipitated  as  in  the  original  patent  (tliis  J.,  1908.  tM.") 
Seo  also  Ger.  Pat.  209,345  ;   this  J..  1909,  626),— T.  F.  B. 

Indole ;     Process  for  preparing  .     R.    A.    Weerman. 

Ger.   Pat.  213,713,  July   18,   1908. 

If  the  amide  of  o-nitrocinnamic  acid  is  heated  with  an 
alkali  hypochlorite  and  an  alcohol  (preferably  methyl 
alcohol),  it  is  converted  into  the  alkyl  ester  of  o-nitro- 
styrylaminoformic  acid,  N(),.C„H,.CH:CH.NH.COOP.  This 
is  reduced  to  the  corresponding  aniino-compound,  prefer- 
ably l>y  means  of  iron  powder  and  dilute  acetic  acid,  and 
the  reduction  product  is  treated  with  alkali,  when  animonin 
and  the  alcohol  are  eliminated,  and  indole  is  formed. 

— T.  F.  B, 

SalicyUtsalicylic  acid  ;    Process  for  preparing  a  crtfslaUitti 

C.  F.  Bochringerund  Soehne.     Ger.  I'at."2U,044. 

April  9,  UK)8.  Addition  to  Ger.  Pat.  211,403,  May  24. 
1907. 

The  crvstallinc  salicylosalicvlic  acid  descrilx-d  in  the 
principa"l  patent  (Eng.  Pat.  11,457  of  1908:  this  J..  I»)9. 
382)  is  Ffadily  obtained  by  the  action  of  salicylic  aeid  on 
the  products  obtained  by  treating  salicylic  aeid  with  add 
condensing  agents,  such  as  phosphonis  trichloride,  pent- 
oxide,  or  pentachloride,  or  thionyl  chloride. — T.  F.  B. 
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'  Process  for  the  preparation  of .     P.  Runge 

Ger.   Pat.  214,209.  Sept.  26,  1908. 

Casein  is  hydrolysed  in  the  usual  manner  with  a  solution  of 
an  alkali,  an  alkaline-earth,  or  an  alkali  sulphide,  and  the 
alkaline  allnimosc  solution  is  treated  with  one  of  the  higher 
fatty  acids,  preferably  palmitic,  stearic,  oleic,  or  linolic 
acid.  The  resulting  mixture  of  albumose  and  soap  is  dried, 
and  the  soap  removed  by  extraction  with  alcohol  or  other 
suitable  solvent. — A.  S. 

EthoxypheiiylamidoTnetkane  sulphonate.  R.  Lepetit, 
Assignor  to  Lepetit,  DoUfus,  and  Gansser,  Milan,  Italy. 
U.S.  Pat.  934,554,  Sept.  21.  1909. 

See  Eng.  Pat.  21,389  of  1908  :  this  .1..  1909,  490.— T.  F.  B. 

Chhr-aretir  arid  ;    Process  of  ohtaiinng  .     O.  Imbert, 

Nuremberg.    Germany.     U.S.    Pat.    935,60(5,    Sept.    28, 
1909. 

See  Eng.  Pat.  5013  of  1907  ;   this  J..  1907,  637.— T.  F.  B. 


XXI.—PHOTOGRAPHIC    MATERIALS   AND 
PROCESSES. 

Patents. 

Screens  for  use  in  colour  photography;    Matiufacturu   nf 

.     L.  Dufay,  Chantilly,  France.     Eng.  Pat.  18,744. 

Sept.  7,   1908.  "Addition 'to  Eng.  Pat.   11,698  of  1908, 
dated  .lune  4,  1907.     Under  Int.  Conv..  May  26,  1908. 

SoEEENs  similar  to  those  described  in  the  principal  patent 
(this  J.,  1909,  383)  are  obtained  by  mechanically  applying 
a  greasy  resist  to  a  fraction  (two-thirds  for  a  three-colour 
screen)  of  tlie  surface  of  a  gelatin  film,  dyeing  the  part 
uncovered,  and  covering  the  whole  with  a  varnish,  the 
resinous  base  of  which  is  insoluble  in  a  solvent  of  the 
greasy  resist,  and  the  solvent  of  which  does  not  dissolve 
the  resist.  The  grea.sy  material  is  now  removed,  together 
with  the  varnish  which  covers  it,  thus  leaving  one-third 
of  the  surface  coloured  and  coated  with  varnish.  The 
process  is  repeated  for  the  second  coloration  (or  all  but 
the  last,  if  there  be  more  than  three),  and  the  free  spaces  arc 
coloured  with  the  last  colour,  when  the  varnish  is  removed. 
When  these  screens  are  used  for  making  coloured  prints, 
they  may  be  reduced  in  intensity,  if  necessary,  by  removing 
a  portion  of  the  thickness  of  the  layer,  either  by  mechanical 
or  by  chemical  means. — T.  F.  B. 

Phota/raphic  developers.  W.  F.  C.  Kelly  and  J.  A.  Bent- 
ham,  London.  U.S.  Pats.  935,115  and"  935,156,  Sept.  28. 
1909. 

See  Eng.  Pat.  3164  of  1905  ;   this  J.,  1906,  560.— T.  F.  B. 

Aralkyl    derivatives    of    substituted    p-aminophenols.     Ger. 
Pat.  213,592.     -Sec  XX. 


XXII.-EXPLOSIVES,    MATCHES,    &c. 

Silrer  ryduaniide.      Ellis.      iSi-e    XV. 

Patents. 

Explosive.     O.  F.  von  Schroetter,  Krup])amiihle,  Germany. 
U.S.  Pat.  934,020,  Sept.    14,   1909. 

See  Eng.  Pat.  8156  of  1907  ;  this  J.,  1907,  893.— T.  F.  B. 

■  Explosives;    Device  for  detecting   decomposition  of   . 

E.  Bouchaud-Praceiq,  Paris.    U.S.  Pat.  934,500.  Sept.  21, 
1909. 

See  Addition  of  May  4,  1908.  to  Fr.  Pat.  388.142  of  1907  : 
this  .T.,    1909,    l()()7.— T.  F.  B. 

Recovery  of  alcohol  and  ether  lost   in   the  air  durin/f  the 
manufacture   of   /mwder.     Ft.    Pat.    4(11,182.     See    1. 

Recovery  of  solvents  of  nitrocellulose.      Vr.    Pat.  401,262. 
See  V. 


XXIIL— ANALYTICAL    CHEMISTRY. 

APPARATUS. 
Patent. 

Gas-burettes  for  ijas  analysis  ;   Device  for  filling  and  empty- 
ing   .     C.  Hohmann.     Ger.   Pat.  212,338.  .July  26. 

1907. 

A  GAS-ANALYSIS  apparatus  in  which,  by  means  of  a  con- 
nected series  of  siphons  and  overflows,  with  mercury  seals, 
the  u.se  of  cocks  and  of  movable  levelling  vessels  is  disnensetl 
with.— A.  S.  ' 

INORGAN IC—QV  ANT  IT  .\T1V  K. 

Phosphoric  acid  ;    Determination  of  in  acid  soliUinyi 

by    means    of    alkaline    molybdate    solution    and    glue. 
A.  Grete.     Ber.,   1909,  42,  3106—3115. 

The  volumetric  method  described  by  the  author  in  1888 
(this  J.,  1888,  771)  has  been  thoroughly  tested  in  practice, 
over  100,000  analyses  having  been  performed  witli  it ; 
and  since  20  determinations  can  be  carried  through  in 
one  hour,  with  results  equal  in  accuracy  to  those  obtained 
by  the  gravimetric  process,  a  description  of  the  modified 
manner  in  which  it  is  performed  is  now  given.  Instead 
of  the  nitric  acid  solution  of  molybdic  acid,  a  solution 
rendered  faintly  ammoniacal  is  used  ;  this  is  quite  stable, 
and  does  not  attack  rubber  tubing.  The  solutions  u.sed 
are  prepared  as  follows: — (No.  1).  500 — 600  c.c.  of  glue 
solution  (see  under  No.  2)  and  1  litre  of  nitric  acid  are 
mixed,  with  constant  agitation  with  a  concentrated 
solution  of  400  grms.  of  molybdic  acid  in  ammonia  solution 
tiU  the  precipitate  produced  no  longer  re-dissolves ; 
after  standing  for  one  day,  with  frequent  agitation,  the 
solution  is  filtered,  rendered  faintly  ammoniacal,  and 
standardised  against  a  solution  of  monopotas.sium 
phosphate  so  that  1  c.c.  is  equivalent  to  0-0025  grm.  of 
phosphoric  anhydride.  (No.  2).  1  kilo,  of  fish  glue  is 
dissolved  in  water  to  which  250  c.c.  of  nitric  acid  have 
been  added,  and  boiled  for  i  hour ;  after  cooling,  the 
solution  is  made  strongly  ammoniacal,  any  phosphoric 
acid  present  precipitated  with  magnesia  mixture,  and 
after  addition  of  about  50  c.c.  of  ammonium  carbonate 
solution,  the  whole  is  diluted  to  10  litres  ;  when  required 
for  use,  the  necessary  quantity  of  the  solution  is  filtered 
and  acidulated  with  nitric  acid.  (No.  3).  10  kilos,  of 
ammonium  nitrate  and  8-5  litres  of  nitric  acid  are  dissolved 
in  about  25  litres  of  water,  the  solution  is  made  up  to 
50  litres,  and  standardised  so  that  10  c.c.  are  equivalent 
to  64-8  c.c.  of  A'/4  baryta.  The  solution  of  the  phosphate 
to  be  titrated  must  be  as  free  as  possible  from  hydro- 
cliloric  acid  and  from  organic  matter.  It  is  first  neutra- 
lised with  ammonia  in  presence  of  methyl  orange  and 
then  rendered  faintly  acid  with  nitric  acid.  Solutions 
containing  less  than  about  4  per  cent,  of  phosphoric 
anhydride  should  be  mixed  with  25  c.c.  of  a  ])hosphoric 
acid  solution  of  known  concentration  before  carrying 
out  the  determination.  A  measured  quantity  of  the 
faintly  acid  phcsphate  solution  (25  c.c.  containing 
0.5  grm.  of  substance)  is  treated  with  100  c.c. 
of  the  acid  ammonium  nitrate  solution  (No.  3),  heated 
to  boiling,  and  the  molybdic  acid  solution  (No.  1)  run  in 
slowly  from  a  burette  until  a  precipitate  is  produced, 
which  on  boiling  the  solution  and  shaking,  rapidly  settles. 
The  titration,  boiling  and  allowing  to  settle  are  ccmtinued 
until  only  a  faint  reaction  is  observed.  Then  5 — 6  c.c. 
of  the  glue  solution  (No.  2)  are  added,  the  mixture  boiled 
and  allowed  to  .settle,  and  the  titration  continued  a.s 
before,  only  3  drops  of  the  molybdic  acid  solution  being 
introduced  each  time.  When  after  repeatedly  boiling 
and  allowing  to  settle  in  this  way,  the  3  drops  of  molybdic 
acid  solution  produce  no  precipitate,  the  volume consumetl 
is  read  off,  2-6  c.c.  are  deducted  (01  c.c.  for  the  linal 
3  drops  and  25  c.c.  for  the  100  c.c.  of  acid  ammonium 
nitrate  solution  used),  and  the  remainder  divided  by  2 
gives  the  percentage  of  phosjihoric  anhydride  in  ()•.">  grm. 
of  the  original  substance. — A.  S. 
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Diazoliaation  of  weakly  basic,  sparingly  soluble,  primary 
amines,  and  some  reactions  connected  therewilh.  Witt. 
See  IV. 

Examination  of  planter  of  Paris.     Frey.     See  IX. 

Determination  of  tantalum  and  niobium,  and  their  separa- 
tion from  silica  in  minerals,  steel,  and  alloys.  Von  .John. 
See  X. 

ORG.AMC—QU.XLIT.iTIVK. 

Detecting  tallorv   in   beeswax.     OBtrogovicli    and    Pctiisor. 
See  XII. 

Distinctive    reaction    for    a-    and    ^-eucaine.      Distinction 
between  cocaine  and  its  substitutes.     Saporotti.     .Sec  XX. 

ORG  A  NIC—Q  UA  NT  IT  A  TI VE. 

Arsenic  in  organic  compounds  ;     Determination  of . 

H.  F.  V.  Little.  K.  Cahcn.  and  C;.  T.  Morgan.     Clioni. 

Soc.  Trans..  1!HI!I,  95.  1477—1482. 
The  process  found  most  satisfactory  by  the  autliors  is  a, 
combination  of  Pringsheim's  method  of  oxidation  with 
sodium  peroxide  (this  J..  1904.  504)  and  Oooeli  and 
Browning's  volumetric  method  (Amcr.  .1.  Science,  18!>0, 
[iii.],  11,  fiO).  0-2 — 0-3  grm.  of  the  tiiiely.|x)w<lcred 
substance  is  mixed  in  a  nicKel  crucible  with  10 — 15  grms. 
of  sodium  carbonate  and  sodium  peroxide  in  equal  pro- 
portions, a  portion  of  these  reagents  being  spread  over 
the  mixture.  After  heating  gently  for  about  l.i  mins., 
the  fusion  is  comiilcted  by  heating  to  dvdl  ii-dness  for 
.">  mins.  The  contents  of  the  crucible  are  extracteil  with 
water  and  rinsed  into  a  4.")0  c.c.  conical  flask,  treated 
with  25 — 31  c.c.  of  sulphuric  acid  (1:1),  and  the  volume 
reduced  to  100  c.c.  by  l]oiling.  One  gi'm.  of  potassium 
iodide  is  now  added  and  the  liquid  further  concentrated 
to  40  c.c.  After  removing  the  last  traces  of  iodine  by 
means  of  a  few  drojw  of  dilute  sulphurous  acid,  the  green 
solution  is  diluted  with  hot  water  and  saturated  with 
hydrogen  sulphide.  The  arsenious  sulphide  is  collected, 
washed,  dissolved  in  20  c.c.  of  A';2  sodium  hydroxide 
and  treated  with  30  c.c.  of  hydrogen  peroxide  (20  vols.), 
the  excess  of  the  latter  being  destroyeil  by  heating. 
A  few  drops  of  phenolphthalein  are  now  added,  followed 
by  11  c.c.  of  sulphuric  acid  (1:1)  and  I  grm.  of  potassium 
iodide  The  solution  is  concentrated  to  40  c.c.,  decolorised 
with  a  few  drops  of  dilute  sulphurous  acid,  diluted  with 
cohl  water,  neutralise<l  with  2.V-sodium  hytlroxitle.  anil 
slightly  acidulated  with  sulphuric  acid.  An  11  ]>er  cent. 
solution  of  sodium  phosphate  (compart-  Washburn.  .1. 
Anier.  Chcm.  Soc.,  1908,  30,  31)  is  then  added,  and  the 
arsenite  solution  titrated  with  iodine  and  starch  in  the 
usual  way.  The  volume  of  sodium  phosphate  solution 
added  should  be  about  equal  to  that  of  A'  10  iodine 
required  in  the  titration.  Compounds  containing  little 
or  no  o.xj'gen  require  a  ])roportionately  larger  quantity 
of  sodium  peroxide  for  oxidation.  When  the  arsenic 
compound  contains  iodine,  sodium  iodate  is  formed  on 
oxidation,  and  sufficient  sulphurous  acid  must  be  added 
to  the  acidified  extract  to  reduce  this  salt  to  iodide. 
The  results  are  given  of  determinations  by  this  mi'thod 
the  arsenic  in  atoxyl  (sodium  pamino]>henylarsinato), 
hexamethyltriaminotriphcnylarsine.  dicamphorylarsinic 
acid,  p-tolylarsinic  acid,  sodium  tetraiodoeacodylate, 
triaminotriphenylarsine  oxide,  phenyltriaminotriphenyl- 
arsine,  toluene-p-sulphonyl-p-aminophcnylarsinic  acid, 
li«-2-aminotolyl-5-arsinic  acid,  fci.s-;)-aeetylaniinophcnyl- 
arsinic  acid,  monostxlium  4-hydroxy-2'-benzeneazotoluene- 
5'-arsinatc,  and  sodium    2-hydroxytolyl-5-arsiiiate. — A.  S. 

Phosphorus  in  orqanic  substance.'i  ;    Dettrmination  of  

by  means  of  the  bomb  calorimeter.     P.  Ijcmoult.      Comptes 
rend.,  1909,  148,  511—513. 

The  phosphorus  in  such  substances  as  trielhylphosphine, 
aniline  phosphite,  &c.,  may  be  determined  by  burning 
the  substance  in  a  bomb  calorimeter  ]Jrovided  that  the 
substance  be  ))laced  in  a  j)orcelain  capsule  coated  on  its 
interior  with  a  layer  of  fused  potassium  nitrate;  the 
nitrate  ensures  complete  oxidation  of  the  phosphorus 
Hnd  carbon'.     If  plain  capsules  be  used,  n  black  aepooit 


containing  phosphorus  is  usually  found  on  the  walls  of 

the  capsule.  The  phosphoric  acid  formed  by  the  com- 
bustion dissolves  in  the  water  placed  at  the  bottom  of 
the  bomb,  and  its  quantity  is  then  determined  by  pre- 
cipitation as  ammonium-nuignesium  phosphate. — W.  P.  S. 

Turpentine  oil  atid  its  substitutes.     Marcusson.     SceXUlB. 

Txoo-bath    chrome    tannages    and   their   analytical   control 
Bennett.     See  XIV. 

Examination  of  Zeuthen's  method  [of  washing  hide  powder], 
Paessler.     See  XIV. 

Silver    cyanamide    [and    d< termination    of    cyanamide    in 
commercial  products],     Ellis.     See  XV. 

Volumetric  determination  of  casein  in  milk.     Hart.     See 
XVIUA. 

Cholesterol  content  of  eggs  as  basis  for  valuation  nf  jiastry. 
Cappcnberg.     See  XVI 1 1.4. 


Books    Received. 

MET.\LLi)Uii.\riiiE.  Ein  ausfiihrliches  Lchr-  und  Hand- 
buch  der  Konstitution  und  der  physikalisehen,  chemis- 
chen  nnd  technischen  Eigenschaften  der  .\1<  tulle  und 
metallischin  U-gierungen.  von  Dr.  W.  Ci'ekti.ek. 
Erster  Band  :  Die  K(in.stiti^tion.  Heft  I.  Verlag 
von  Gebriider  Borntraeger,  Bi-rlin.  iS.W.  11,  iJrossbeereii 
Strasse  9.     1909.     Price  4  M.  20  Pfg. 

Large  8vo  volume,  containing  80  pages  of  subject-matter, 
with  23  illustrations  and  2  tables.  The  nnitter  is  classified 
as  follows  : — I.  Introduction,  with  definition  of  metallo- 
graphy; the  history  of  the  latter.  Alloys  and  their 
limits;  etc.  11.  Constitution  as  dependent  on  temi)era- 
ture.  HI.  Solid  solutions  and  compounds.  IV.  Diagrams 
as  to  condition  and  composition. 

BiE  Methoden  zur  Hersteixuso  Kolloider  L<'isC>OKN 
ANOROANiscHEU  Stokke.  Ein  Hand-  und  Hilfsbuch 
fiir  die  Chemie  und  Industrie  der  KoUoide.  von  Dr. 
The  Svedheuo.  Theodor  Stt-inkopff's  Verlag,  Dresden. 
1909.     Price  M.  10  ;    (bound),  M.  18. 

8v()  volume,  containing  499  pages  of  subject-matter,  with 
GO  illustratioi\s,  numerous  lesser  tables,  and  three  large 
tables.  ThcK'  aiv  iiulexes  both  of  names  of  authors,  and 
of  subjects.  The  subject-matter  receives  the  following 
arrangement  in  groups  and  chapters  : — I.  Methods  o» 
CONDENSATION,  (i.).  Reduction;  (ii.).  Oxidation;  (iii.). 
Hydrolysis,  etc.  II.  Methods  ok  disi'Ehshin.  (i.), 
Jlechanico-chemieal.  including  (u).  The  washing-out 
methods,  and  (6),  The  peptising  methods.     III.  Methods 

OF  ELECTRIC  DISPERSION. 

The  Manufactuke  of  Leather.  By  HuoH  Garner 
Bennett,  il.Sc.  Demonstrator  and  .Assistant  l>eclurcr 
in  the  L<uther  Industries  Department  of  the  I'niversity 
of  Leeds.  Constable  and  Constable,  Ltd.,  lyondon. 
1908.     Price  Ifls.  net. 

8vo  volume,  containing  408  pages  of  subject-matter,  with 
109  illustrations,  numerous  taules,  and  an  alphabetical 
index  of  subjects.  The  subject-matter  is  classified  accord- 
ing to  the  following  scheme  : — I.  Historical,  and  intro- 
ductory outline.  II.  The  nature  of  skin.  111.  Ferraon- 
tation.  IV.  Hides  and  skins.  V.  Water.  Vl.  Soaking. 
VII.  Unhairing.  Vlll.  De-liming.  IX.  Tanning. 
X.  Vegetable  tanning  nuiterials.  XI.  .■Vnalysis  of  tanning 
materials.  XI 1.  Preparation  of  the  tanning  liquors. 
XIII.  The  princi|>les  of  vegetable  tanning.  AlV.  The 
tannage  of  sole  leather.  X\'.  The  tannage  of  belling, 
harness,  ond  upi>er  leather,  etc.  XVI.  Tannage  of 
moroccos  and  light  leathers.  XVII.  Tannage  of  chrome 
leather.  XVIIl.  .Alum  and  combination  tannages.  XIX. 
Fat,  oil  and  aldehyile  tannages.  X.\.  The  drying  of 
leather.  XXI.  The  finishing  of  solo  leather.  XXII. 
The  currying  nnd  linii<hii\g  of  dressing  leather.     XXIIL 
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Leather  dyeing.  XXIV.  The  finishing  of  light  leathers. 
XXV.  Finishing  of  chrome  Icatlicr.  XXVI.  Finishing  of 
the  alum-  and  combination-tanned  leathers.  XXVII. 
Finishing  of  fat-  and  oil-tanned  leatliers.  XXV'III. 
Japanned  and  enamelled  leathers:  XXIX.  The  dressing  of 
wool  rugs.     XXX.  The  analysis  of  leather. 

Systematic  Qualitative  Analy.sls  for  Students  of 
iNORGANif  Chemistry.  By  R.  M.  Caven,  D.Sc, 
Lecturer,  etc.,  in  Chemistry,  University  College,  Not. 
tingham.  Blackie  and  Son,  Limited,  50,  Old  Bailey, 
London,  E.C.  Also  Glasgow,  Dublin,  and  Bombay. 
1909.     Price  3s.  (id.  net. 

Small  8vo  volume,  containing  238  pages  of  subject-matter, 
one  chart,  and  an  enclosed  analytical  scheme  covering  two 
large  sheets.  The  system  adopted  is  as  follows : — I. 
Methods  of  analysis,  (a).  Preliminary  examination  by 
dry  reactions,  (b).  Systematic  examination  for  basic  and 
acidic  radicles.  II.  Reactions  of  the  metallic  radi- 
cles. III.  The  process  of  analysis,  (a).  Preliminary 
examination  by  dry  reactions,  {b).  Examination  for 
acidic  radicles  which  give  volatile  products  with  acids,  and 
for  ammonia,  (c),  Sy.steniatic  examination  for  basic 
radicles  in  solution,  (d).  Examination  for  acidic  radicles 
in  solution. 

Practical  Chemistry  for  Public  Schools.  By  A. 
Beresford  Ryley,  M.A.  (Oxon.).  J.  and  A.  Churchill, 
7,  Great  Marlborough  Street,  London.  1909.  Price 
4s.  6d.  net. 

Svo  volume,  containing  loti  pages  of  subject-matter,  inter- 
leaved with  blank  pages  for  notes,  etc.  ;  also  a  few  illus- 
trations. The  arrangement  of  the  text  is  as  follows  : — 
I.  Introduction,  with  general  physical  and  chemical 
reactions  and  tests,  etc.  II.  Non-metallic  elements. 
III.  Acidimctry  and  alkalimetry.  IV.  Compounds  of 
nitrogen.  V.  Equivalent  and  atomic  weights,  etc.  VI. 
Proof  of  laws  of  constant  and  multiple  proportions.  VII. 
Sulphur,  its  allotropic  forms,  and  its  compounds.  VIII. 
Phosphorus ;  allotropic  forms,  etc.  Phosphine.  Ortho- 
phosphoric  acid.  IX.  Carbon ;  allotropic  forms.  Com- 
pounds. Coal  gas.  Flame.  Causes  modifjdng  luminosity 
of  flame.  X.  Halogen  elements,  and  their  compounds. 
XL   Simple   qualitative  analysis. 

Chemistry.  Part  II.  Inorganic  and  Organic.  (Catechism 
series.)  New  edition.  Revised  and  enlarged.  E.  and 
S.  Livingstone,  15,  Teviot  Place,  Edinburgh.  Price  Is. 
net. 

Small  Svo  volume,  containing  73  pages  of  matter  anangcd 
in  catechism  form,  followed  by  an  alphabetical  index. 

Lo  ZiNCO.     Di  Prof.  R.  Muso-Boy.     U.  Hoejjli,  Milan, 

Italy.  1909.  Price,  Lire  3-50. 
Small  Svo  volume,  containing  219  pages  of  subject-matter, 
with  10  illustrations  and  4  inset  plates.  The  subjoct- 
raatter  is  classified  as  follows: — P.art  I.  (1).  Historii  al. 
(2).  Properties  of  zinc.  (3).  Zinc  ores.  (4).  Analysis  of 
ores.  (5).  Determination  of  zinc  in  its  ores.  (li).  (Jeo- 
logical.  Part  II.  (1).  Metallurgy  of  zinc.  (2).  Calcina- 
tion of  calamine.  (3).  Roasting  of  blende.  (4).  Grinding 
of  zinc  ores.  (5).  Mechanical  concentration  of  zinc  ores. 
(()).  Reduction  of  zinc  ores.  (7).  Production  of  zinc  by 
electrolysis.  (8).  Accessory  operations  to  the  metallurgy 
of  zinc.  (9).  Thermo-electric  treatment  of  zinc  ores. 
(10).  Alloys  of  zinc.  (11).  Analysis  of  zinc  alloys. 
Part  III.  Zinc  mining.  Part  iV.  (1).  Applications  of 
zinc  and  its  compounds.  (2).  Sheet  zinc.  Part  V.  ( I ). 
Economic  conditions.  (2).  Production  in  recent  years. 
Appendix.     Manufacture  of  zinc  white. 

Metallografia  Applicata  ai  Prodotti  Sideruroici. 
Di  U.  Savoia.  U.  Hoepli,  Milan,  Italy.  1909.  Price. 
Lire  3  50. 

S.MALL  8vo  volume  containing  205  pages  of  subject-matter, 
with  94  illustrations,  85  of  which  are  microphotographs. 
The  text  is  divided  as  follows  : — I.  Historical.  U.  Pre- 
paration of  specimens.  III.  The  microscope.  IV.  Metallo- 
graphic  examination.  V.  Iron  and  its  alloys.  VI. 
Constituents    of    iron-carbon    alloys.     VII.    Equilibrium- 


diagram  of  iron-carbon  alloys.  VIII.  Micro-structure  of 
irons.  IX.  -Micro-structure  of  steels.  X.  Carbon  steels. 
XI.  Ternary  steels.  XII.  Quaternary  steels.  XIII.  Cast 
iron.  XIV.  Malleable  cast  iron.  XV.  Study  of  a  steel 
tempered  only  in  one  part.  Bibliographies  are  appended 
to  nearly  all  of  the  chapters. 

Census  of  Production  (1907).  Preliminary  Tables, 
summarising  the  Results  of  the  Returns  received  under 
the  Census  of  Production  Act,  1906.  Part  I.  Wyman 
and  Sons,  Fetter  Lane,   E.C.     [Cd.  4896.]     Price  4d. 

Tins  return  contains  ])articulars  relating  to  (1)  Mines 
under  the  Coal  Mines  Regulation  Acts  (including  coke 
and  shale  oil  works  in  connection  with  mines) ;  (2)  Cotton 
factories  ;  (3)  Woollen  and  worsted  factories  ;  (4)  Tin- 
plate  factories  ;  (5)  Iron  and  steel  factories  (smelting, 
foundry,  and  rolling). 


Patent  List. 


Where  a  t'nniplete  Speciticatioii  accompanies  an  Application,  an 
asterisk  is  aflixea.  The  aates  given  are  (i)  in  tlie  case  of  Applica- 
tions for  P.'itent.s.  the  dates  of  Application,  and  (ii)  in  tlie  case,  of 
Complete  Sitcritications  .Accepted,  those  of  the  Official  .Toumals 
in  wlticli  .-leceptances  of  tlie  Complete  Specifications  are  advertised. 

Ct)nipli't('  spt-riticatioiis  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Oflice  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 

Applications. 

21,999.   Ramsay  and  others.     See  under  X. 

22,163.  Hodgkinson.  Apparatus  for  evaporating  brine 
or  other  solutions.  [Comprised  in  No.  26,068  of  1908.] 
Sept.  29. 

22,604.  Gilmore.  Drying  apparatus.  [U.S.  Appl., 
Oct.  5,  1908.]*     Oct.  4. 

22,728.  Ogle.  Separating  materials  of  different  specific 
gravity.     Oct.  5. 

22,764.  Armour.    Electrical  pyrometers.     Oct.  6. 

22,8,59.   Barnes  and  others.     Kilns.     Oct.  7. 

23,038.  Topfer.     Sec  uiidcr  XVIIU. 

Complete  Specifications  Accei'ted. 

20,921  (1908).  Nobel  and  Bessonoff.  Regenerating  and 
utilising  the  latent  heat  of  vaporisation  of  hquids.    Oct.  13. 

21,176  (1908).  Bowden.  Heat-insulation  of  pipes. 
Oct.  6. 

22,738  (1908).  Dicderichs.  See  under  V. 


II.— FUEL,  GAS,  AND    LIGHT. 
Applications. 

22,219.  Bedford  and  WillKims.  Catalytic  synthesis  of 
methane.     Sept.   29. 

22,290.  Richards  and  Pringle.  Apparatus  for  distilling 
coal  and  recovering  the  ]iroduots.     Sept.  30. 

22,514.   Wvld  and  C5reen.     See  under  VII. 

22,609.  Sanders.     Production  of  fuel.     Oct.  4. 

22,628.   Schramm.     See  under  XIHA. 

22,703.  Bloxam  (SparUcht  Ges.).  Mantles  for  incan- 
descent gas  lamps.*     Oct.  5. 

Complete  Specifications  Accepted. 

69l)l>  (1908).  Moore  and  Crombie.  Plant  for  treating 
fuel  and  recovering  and  separating  by-products.     Oct.  13. 

20,920  (1908).  Burkheiser.  Purifying  gases  generated 
by  dry  distillation  and  obtaining  by-products.     Oct.  13. 

174  (1909).  Mayor  and  Fchlmann.  Removing  carbon 
bisulphiilr  from  gases,  especially  coal  gas.     Oct.  6. 
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:{I71  (1900).  Lubeok  and  Payet.  Catalytic  malorial  for 
automatic  igiiilinn  of  illiiniiniitiiig  pas.     Oct.  6. 

t)l{)3  (1909).  Morris.  Manufacture  of  artificial  fuel. 
Oct.   13. 


111.— DE-STRrcTIVE    DISTILLATION.    TAK 
PKODltTS,    PETUOLEUM.    AND 
MIXEKAL    WAXES. 

.\l'PLRATION. 

22,39S.  Nt'Hton  (Bayer  unci  Co.).  Production  of  salts  of 
»H-aminobcn/.aldchydc.  also  the  anhydro-conijiouiul  of 
o-aniinoljcn/,aldeliyde.     Oct.   1. 

C'lJ.Ml'LETl-;   Sl>ECIFll.ATIoK   AcCKl'TED. 

8768  (1909).  Finlay.  Manufacture  of  paraffin  wax  for 
candles  and  other  purjidsos.     Oct.  6. 


IV.— COLOURING     >IATTERS     AND     DYESTUFFS. 
Applications. 

22,2tlO.  Kalle  und  Co.  Manufacluri^  of  pure  iiitro-o- 
o.xyazo  dyestutVs.     [Gor.  Appl..  .Jan.  2.  1909.]*     Sept.  29. 

22,555.  Newton  (Bayer  und  Co.).  Manufacture  of  new 
dyes.     Oct.  4. 

22.714.  .Johnson  (Badisehe  Aniliii  und  Soda  Fabrik). 
ManufactuR>  of  halogen  derivatives  of  the  indigo  series. 
Oct.  5. 

Complete  Specifications  Accepted. 

24,I)(I0  (I9(),S).  Newton  (Bayer  und  Co.).  Manufacture 
of  an  azo  dyestulT.      Oct.  13. 

ISUi  (19t)9).  .lohnson  (Badisehe  Anilin  und  Soda 
Fabrik).    Manufacture  of  azo  colouring  matters.    Oct.  1.3. 

2373  (1909).  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  derivatives.      Oct.  (i. 

()72S  (1909).  Bloxani  (.\ot.-Ge.s.  f.  Anilinfabr.).  Manu- 
facture of  yellow  nioMoazo  dyeslufls.      Oct.  (i. 

10,187  (1909).  Cas.sella  und  Co.  .Manufacture  of  i<d 
chromable  dyestuffs.     Oct.  0. 

11.3'}4  (1909).  Act.-Oes.  f.  Anilinfabr.  Manufacture 
of  blue  substantive  dyestuffs.    Oct.  13. 


v.— PREPARING,    BLEACHING.    DYEING. 

PRINTING,   AND   FINISHING    TEXTILES,    YARNS, 

AND    FIBRES. 

Al'PLItATIUKS. 


Skein-yarn     mercerising     machine.* 
Treatment    of   fibrous  or  iillnlose 


21,952.  Halm. 
Sept.  27. 

22.111.  Kelchoson. 
materials.*     .Sept.  2S. 

22,129.  Blake  anil  Blake.  Treating  fabrics  for  producing 
wall,  roof,  anil  similar  coatings.     Sept.  28. 

22,343.  Scott.  Printing  on  cotton  or  other  fabrics.* 
Oct.   1. 

22,413.  EIHs  (Lo  Crinoid).  Alkaline  precipitating  baths 
for  cellulose  threads.      Oct.   1. 

22,t>l5.  Mayo.  E.xtraetion  of  grea.se  and  similar  matter 
from,  and  Ireuting  wool,  skins,  te.xtilis.  &c.      Oct.  4. 

22.9S(i.  Plait,  and  Times  Cohiured  Spiiming  Co.,  Ltd. 
Apparatus  for  dyeing  ami  similarly  treating  textile 
material.*     Oct.  8. 

Complete  Specotcations  Accepted. 

16,429  (1908).  (Jantt.  Bleaching  and  otherwise  treating 
fabrics  with  liquids.     Oct.  13. 

20,173  (irniS).  Raw  and  Orr.  Treatment  of  ramie, 
china  grass,  and  other  fibrous  substances.     Oct.  6. 

20,316(1908).  Drea|)er.  Manufacture  of  artificial  tibres 
and  the  like  from  cellulose.     Oct.  I). 


21,191  (1908).  Ellis  (Lo  Crinoid  5k>c.  Anon.).  Manufac- 
ture of  artificial  hair  or  silky  threads.      Oct.  13. 

21,621  (1908).  Balme  and -Xshton.  Machines  for  dyeing, 
bleacliing.  and  wa.shing  textile  fabrics.  &c.     Oct.   13. 

22,738  (1!I08).  Diederichs.  A]>parafus  for  treating  tex- 
tile materials  and  for  mixing  hquids  with  chemicals,  &e. 
Oct.  li. 

5575  (1909).  Jlaly.  Dyeing  woollen  yam  on  bobbins. 
Got.   13. 

5859  (1909).  Vandattc  and  Lagye.  Electrically  removing 
grease  and  yolk  from  wool.     t)ct.  13. 

14.7tiO  (1909).  Farjas  and  Jaboin.  Radiferous  libros. 
Oct.  13. 


VIL— ACIDS,    ALKALIS,    AND    SALTS. 
Applications. 

22,019.  .Justice  (Cons.  f.  Elektrochem.  Ind.).  Production 
of  hydrogen  ]wroxide. *     .Sept.  27. 

22,0,34.  .laubert.  Preparation  of  oxygen.  [Fr.  Appl., 
Nov.  26.   1908.]*     Sept.  27. 

22,t)37.  Pauling.    Production  of  nitrous  gases.*  Sept.  27. 

22,163.   Hodgkinson.     See  under  I. 

22,31<).  Soc.  r.\ir  Liquide.  Separation  of  rare  gases  from 
the  atmosphere.     [Fr.  Appl.,  Oct.  3,  lOOS.]*     Se|.l.  ,30. 

22,384.   Wetter  (Vogel).    .Antimony  comiounds.*   Oct.  1. 

22,514.  Wyld  and  (Jrei^n.  I'tilising  .suli)huretted  oxide 
of  gas-works  in  making  sulpliuric  acid.      Oct.  4. 

22..">85.   Hewitt.    See  under  V\\\. 

22.1)72.  Mes.sel.  Manufacture  of  sulphur  dioxids, 
sulphuric  anhydride,  and  sulphuric  acid.     Oct.   5. 

23,107.  Jiineeke.  Continuous  |)roduction  of  liquid  air 
and  its  separation  into  its  constituents.*     Oct.  9. 

Complete  Specifications  Accei  ted. 

20,7.S7    (1908).    Levy.      .SVc  lllider  XI. 

21,479  (inos)  and  7849  (190!)).  Clark  (Dellwik-Meisclier 
Wasscrgas-(;<s.).     Prodmtion  of  hydrogen.      Oct.  6. 

2192  (1909).  Sebillot  and  .Mauilairc.  Apparatus  for 
making  dilute  suliOiuric  acid.    Oct.   13. 

2.">23  (1909).  tJohnsoM  (Chen).  Fabr.  (Irieshciin-Elektron). 
Removing  carbon  monoxide  from  ga.ses  and  riplacing  it 
by  hydrogen.     Oct.  6. 

3188  (lOO'.t).  .Johnson  (Chem.  Fabr.  Gricslieim-Elektron). 
Preparation  of  jmi-e  hydrogen.     Oct.  ti. 


VIII.— GLASS,  POTTERY.  AND    ENAMELS. 

Applications. 

22.041.  Sievert.  Manufactuie  of  hollow  glass  bodies. 
[Ger.  Appl..  .Ian.  23.  1909.  |*     Sept.  27. 

22.58.").  Hewitt.  Drying  ami  l)inniiig  or  calcining  shp. 
slurry,  chalk,  clay.  Hmestone.  &c.      Oct.  4. 

22.l)t)3.     Hoi)i)cr.     Enamelling.*     Oct.  4. 

22.870.   Goodwill.      Frit   kilns.      Oct.  7. 


IX. 


-BV'ILDING    MATERIALS,    CLAYS,    MORTARS. 
AND    CEMENTS. 


.VlM'LICATIuN.'!. 
Manufacture 


if 


ieks  for  fur- 


22,1  IS.   ( 'owpor-Coles. 
naces.    Sej)!.  28. 

22..')85.   Hewitt.     See  vvder  VIII. 

22.S39.  Plaltcii  mill  Thompson.  Manufacture  of  arti- 
ficial stone,  marble,  granite,  &c.     Oct.  6. 

Complete  Specifications  Accepted. 

9147  (1909).  Cie.  Indus,  des  Alcools  de  I'Ardeche. 
Manufacture  of  absorbent  products  from  sawdust  or 
similar  material.     Oct.  13. 

9381  (19t»9).  Haddan  (Mcramec  Portland  CV-mont  anil 
Material  Co.).  Manufacture  of  waterproof  Portland  cement. 
Oct.  1.3. 
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X.— METALS    AND   METALLURGY. 
Applicamons. 

21,999.  Ramsay  and  others.  Preventing  coiTosion  of 
iron  and  steel  water  mains,  tanks,  &c.     Sept.  27. 

22,047.  Gebliard  and  Gebhard.  Flu.x  for  soldering 
aluminium  and  its  alloys.     Sept.  28. 

22,088.   Wheatley.     Red-coloured  alloy.     Sept.  28. 

22,140.  Robertson  (Robertson).  E.xtraction  of  tin  and 
like  metals  from  ores  and  slags.     Sept.  29. 

22,201.  Talbot.  Manufacture  of  iron  and  steel.   Sept.  29. 

22,394.  Talbot.  Converters  or  vessels  for  refining  iron 
and  steel.     Oct.  1. 

22.421).   Kelly.     Manufacture  of  alloys.     Oct.  I. 

22.44.5.  South  Staffordshire  Mond  Gas  Co.,  and  Parker. 
Oxidation  of  iron  and  st«el  surfaces.     Oct.  2. 

22.472.  London  Electron  Works  Co.,  and  Kardos. 
Detinning  scrap  tin  or  like  materials.    Oct.  2. 

22,743.  Coslett  Anti-Rust  Synd.,  Ltd.,  and  Coslett. 
Treating  iron  or  steel  to  prevent  oxidation  or  rusting. 
Oct.  5. 

22,812.  Reynolds.     Manufacture  of  stt^el.     Oct.   U. 

22,902.  Diehl  and  Faber.  Winning  iron  low  in  sulphur. 
Oct.  7. 

22,928.   Richardson.    Manufacture  of  steel.     Oct.  7. 

23,108.   Ramen  and  Beskow.   Roasting  ores.*     Oct.  9. 

Complete  Specifications  Accepted. 

13,360  (1908).  Whitconibe  and  Cox.  Apparatus  for 
separating  or  gi'ading  metals,  ores,  &c.,  in  wet  recovery 
processes.     Oct.  6. 

26,851  (1908).  Schumacher.  Process  of  briquetting  ores. 
Oct.  6. 

28,260  (1908).   Kostileff.    Casting  steel  ingots.     Oct.  6. 


XL— ELECTRO-CHEMISTRY    AND    ELECTRO- 
METALLURGY. 

Applications. 

22,374.  Cowper-Coles.  Electrodeposition  of  metals. 
Oct.  1. 

22,715.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Electrodes  and  their  use  in  producing  stable  electric  arcs. 
Oct.  5. 

22,827.  Podszus.  Electric  vapourising  apparatus.  [(Jer. 
Ajipl..  Oct.  7,  1908.]*     Oct.  6. 

Complete  Specification  Accepted. 

20,787  (1908).  Levy.  Electrolytic  decomijosition  of 
sodium  and  other  chlorides  in  manufacture  of  caustic  soda, 
&c.     Oct.  6. 


XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

Applications. 

22,401.   Barringer.     Clarifying  oils.     Oct.   1. 
23,013.   Bohme  and  Wolf.    Production  of  a  solid  hydro- 
carbon soap.      [Ger.  Appl..  May  13.  1909.J*      Oct.  8. 
23,111.   Weyner.     Cosmetic  soa]3.  *     Oct.   9. 

Complete  Specification  Accepted. 

23,210  (1909).  Prusz.     Cleansing  compound.    Oct.  6. 


XIII.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  Etc. 

(A.) — Pigments,  Paint.s. 

Applications. 

22,628.   Schramm.      Manufacture  of  hunp-hlack.    Oct.  5. 
23,010.   Newton  (Bayer  und  Co.).     Preserving  prepara- 
tions.    [Addition  to  No.  10,073  of  1909.]     Oct.  8. 

(B.) — Resins,  Varnishes. 
Application. 
22,118.   Freymuth.    Treatment  of  lac.    Sept.  29. 


Complete  Specificatios  Accepted. 

20,529  (1908)  and  6917  (1909).  Johnson.  Purifying  or 
refining  gums,  resins,  and  balsams.     Oct.  (i. 

(C.) — India-rubber. 
Applications. 

22,222.  Van  Oosterzee.  Regenerating  old  rubber. 
[Belg.  Appl.,  Sept.  30,  1908.]*     Sept.  29. 

22,606  and  22,607.  Scholz.  Obtaining  pure  caoutthouc, 
gutta,  balata,  &c.  *     Oct.  4. 

23,110.  Meyer.  Devulcanising  and  reclaiming  rubber 
waste.*     Oct.  9. 

Complete  Specifications  Accepted. 

20.302  (1908).  Gare.  Manufacture  of  rubber  articles. 
Oct.  6. 

23,264  (1908).  Marks  (Schaar).  Manufacture  of  an 
elastic  composition.    Oct.  6. 

23,627  and  26,643  (1908).  Hutchinson  and  Milne. 
Reclaiming  and  re-manufacturing  vulcanised  rubber. 
Oct.    13. 


XIV.— TANNINC!,     LEATHER,     GLUE,     SIZE,     &c. 

Application.s. 

22,004.   Ostberg.       Manufacture    of    a     substitute    for 
leather- board.*     Sept.  27. 

22,588.   Miller.     Treatment  of  leather.     Oct.  4. 
22,615.  Mayo.     See  tinder  V. 

Complete  Specification  Accepted. 

1865  (1909).   Lehmann.    Preparation  of  colourless  ghie. 
Oct.  13. 


XV.— MANURES,  &c. 
Complete  Specification  Accepted. 
15,093  (1909).  Thompson  (Van  der  Kolk).     Sec  under 
XVI. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 
Applications. 

22,455.  Fielding.  Production  of  dextrin,  British  gums, 
&c.     Oct.  2. 

22,655.  Moore.  Treatment  of  cassava  and  the  like.* 
Oct.  5. 

Complete  Specifications  Accepted. 

18,493  (1908).  Mertens  und  Co.,  and  others.  Making 
insoluble  in  water  the  root  substances  of  various  kinds  of 
amorphophallus.     Oct.   13. 

20,484  (1908).  Hervey.  Manufaclure  of  dextrin,  guui, 
starch,  &c.     Oct.  6. 

20,529  (1908).  Johnson.    See  under  XUIB. 

15,093  (1909).  Thompson  (Van  der  Kolk).  Utilising 
waste  substances  in  sugar  cane  planlalions  and  manu- 
facture of  manure.    Oct.  13. 


XVII.— BREWINt;,  WINES,  SPIRITS.  &c. 
Applications. 

22.092.  Le    Petit.      Manufacture  of  fermenting  liquids. 
Sept.  28. 

22.093.  Le    Petit.     Manufacture    of    temperance    beer. 
Sept.   28. 

22,259.  Kuhn.  Manufacture  of  beverages.     Sept.  30. 

23,012.   Pearson.        Treatment    of     spirit    to    remove 
deleterious  oils.     Oct.  8. 

Complete  Specification  Accepted. 

21,068  (1908).   Sl«;vicek.     Continuous    distillation     and 
rectificali(m  of  alcoholic  liquids.      Oct.  6. 
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XVIII.— FOODS ;    SANITATION,    WATER 
PURIFICATION:    AND   DISINFECTAXT.s. 

( .-I . )— Foods. 

Applications. 

22,434.  Chitty  and  Jago.  Troatmciil  of  « lual  for  tloiir- 
millinp  puriwscs.     Oct.  2. 

22.591.   Parker.     Noii-ali-oholic  beverages.     Oct.  4. 

22.787.  Bniiin.  I>roduction  of  a  substitute  for  cces. 
Oct.  6.  ** 

22,850.  Samuelson  and  Backhouse.  Manufacture  of 
flour.     Oct.  7. 

22,877.  Loring.  Ageing  and  impro\iiig  drv  or  moist 
Hours.     Oct.  7.  ■  R       . 

23,().'i8.  Tiipfcr.  Condensing  or  drying  milk  or  other 
mixtures  of  li(|niils  and  solids.*     Oct.  8. 

23,039.  Boult  (Electric  Meat  Curing  Co.).  Processes  of 
pi-eserving.     Oct.  8. 

CoMPLETK  Specification  Accepted. 

2(1.1.55  (190S).  Chavassieu.  Dissolution  and  coagulation 
of  protcids  and  ajiplication  of  the  jnoduets.     (Jet.  13. 

(B.)— Sanitation;    Water  Purikkation. 

Applkations. 

22.193.  Thresh.         Apparatus    for    puiifying     water.* 
Sept.  29. 
22,8()4.  Adams.  Sewage  purification  plant.     Oct.  7. 

Cosn'LETE  Specipication  Accepted. 
24.430  (1908).  Candy.     Purification  of  imtable  waters. 

(C ) — Disinfectants. 

Ari'LlCATIOXS. 

22,742.  Potter.  Treatment  of  sawdust  for  disinfecting 
or  like  purposes.     Oct.  C. 


XIX.— PAPER,    PASTEBOARD,    *c. 

Applications. 

22,tK)9.  Pearson  and  Stoneham.  .Manufacture  of  millboard 
and  siuiilar  material.     Sept.  27. 

22,111.   Ketcheson.    See  under  V. 

22.703.  .Milne.  Macliines  for  imparting  a  linen-like 
finish  to  paper.     Oct.  6. 

Complete  Specifications  Accepted. 

493(1909).  Richardson.  Production  of  a  loading  agent 
or  sizing  ingrediint.      Oct.  (>. 

15,855  (1909).  Blo.xam  (Chcm.  Kabr.  Griesheim  Elek- 
tron).     Manufacture  of  celluloid-like  products.     Oct.  ti. 

XX.— FINE    CHEmCALS,      ALKALOIDS, 

ESSENTIAL    OILS,  AND    EXTRACTS. 

Applicatioxs. 

23,011.  Newton  (Bayer  und  Co.).  Manufacture  of 
pharmaceutical  compounds.    Oct.  8. 

Complete  Specification  Accepted. 
4240  (1909).   Imray    (.Mcister.     Lucius,    und    Briining). 
Manufacture  of  arscnoarylglyoollic  acids  and  areenoaryl- 
thioglycollic  acids.      Oct.  0. 

XXI.— PHOTOGRAPHIC    .M.\TERIALS    AND 
PROCESSES. 
Application. 
21,097  (1908).   Christensen.        Manufaclure    of    colour 
screens  or  plates  for  photography.     Oct.   13. 


XXII.— EXPLOSIVES,  M.'^TCHES,  Ac 

Application, 

22,095,    Steele  (Steele).    Safety  ezplooive.    Sept.  28. 


Journal  of  the  Society  of  Chemical  Industry. 


No.  21,   7oL.  XXVIll. 


NOVEMBER  15,  1909. 


No.  2],  Vol.  XXVIII. 


London  Section. 


Meeting  held  at  Burlington  House,  on  Monday,  May  'Anl 
1909. 
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A  MACHINE   FOR  THE  MECHANICAL  TESTING  OF 
INDIA-RUBBER. 

BY  CLAYTON  BEADLE  AND  HENRY  P.  STEVENS,  M.A.,  PH.D. 
Some  four  or  five  years  ago,  in  attempting  to  test  the 
tensile  strength  of  india-rubber  goods,  with  a  view  to 
supplementing  chemical  analyses  by  physical  tests,  it 
was  found  that  there  was  no  machine  to  be  had  suitable 
for  the  purpose.  Rubber  samples  are  frequently  so 
small  and  irregular  in  shape  that  it  is  difficult  to  cut 
strips  of  uniform  size  and  thickness,  and  when  they 
contain  a  small  proportion  of  mineral  matter  they  are 
liable  to  be  crushed  in  the  jaws  and  to  tear  at  a  "point 
just  inside  one  or  other  of  the  grips.  Eventually  it  was 
found  that  tearing  in  the  jaws  could  be  overcome  by 
cutting  test  pieces  in  the  form  of  rings  and  stretching 
T|  between  smooth  hooks.  Stevart  used  rubber  in  the  form 
i  of  large  rings  for  his  physical  experiment.s,  but  we  believe 
that  we  were  the  first  to  use  rings  for  tensile  strength 
I  letermi  nations.* 

Recently  Messi-s.  Schopper  have  brought  out  a  testing 
machine  for  rubber  on  the  swinging  arm  principle  adopted 
in  their  other  testing  machines.  They  also  use  a  fairly 
large  ring-shaped  test  piece  which  they  stretch  over 
lotating  pulleys  so  as  to  equalise  the  strain.  This 
machine  has  already  been  described  in  detailf  :  its 
rost  is  high  ;  and  the  published  resultsj:  for  a  series  of  test 
rings  cut  from  the  same  sheet  of  rubber  show  greater 
\  ariations  than  similar  tests  made  with  our  machine. 

•  Chem.  News,  July  26th.  1907,  p.  41. 

t  See  India  Kubber  Journal,  M.iv  17,  1909,  pp.  565  and  566; 
ulso  Lectures  on  India-rubber.   1908,  p.  289. 

I  lieitriige  zur  Frage  dermechaaischen  PriifungvouWeichgumroi. 
.Mitt.  Kgl.  Materialpriifuugs  amtes. 


The  testing  machine  designed  by  us  C'  n  i  ■  uf  a  smooth 
iron  hook  fixed  to  a  stationar}'  block,  a  sec  jnd  hook 
being  fi.xed  to  a  sliding  block  moving  horizontally.  To 
the  latter  a  cord  is  attached  passing  over  a  pulley  and 
carrying  a  light  metal  vessel.  A  i)ipe  from  a  cistern 
with  water  at  a  constant  level  delivers  a  stream  of  water 
into  the  vessel,  the  supplj'  being  automatically  cut  off 
when  the  test  ring  breaks  ;  the  vessel  and  its  contents 
are  then  weighed,  giving  the  grams  weight  required  to 
rupture  the  ring.  The  water  is  delivered  into  the  vessel 
so  that  the  tension  increases  at  a  uniform  rate,  say, 
1000  grams  per  minute.  After  making  the  necessary 
allowance  for  any  variation  ill  the  thickness  of  the  ring 
from  the  1  mm.  standard,  the  result  divided  by  5  would 
give  the  tensile  strength  in  terms  of  1  sq.  mm.  sectional 
area.  The  elongation  is  measured  by  noting  the  position 
of  a  pointer  or  indicator  attached  to  the  sliding  block 
which  moves  over  the  scale.  By  an  automatic  arrange- 
ment shown  in  the  plan  the  hook  attached  to  the  movable 
block  drops  at  the  moment  of  r  ipture  and  releases  the 
indicator,  which  remains  at  the  point  of  total  elongation. 
The  plan  shows  details  of  the  machine  as  constructed 
by  Messrs.  Baird  and  Tatlock,  but  if  preferred  it  could 
be  arranged  vertically,  the  movable  block  sliding  down- 
wards, when  the  pulley  would  not  be  required.  The 
figures  given  later  were  obtained  with  a  machine  of  the 
horizontal   type. 

The  test  pieces  are  vulcanised  in  the  form  of  sheets  about 
1  mm.  thick.  From  these  di.scs  10  mm.  in  diameter 
are  punched,  and  the  thickness  of  each  disc  is  measured 
where  necessary  with  an  ordinary  micrometer  screw 
gauge  with  friction  head  set  once  for  all  so  as  to  work 
with  the  same  pressure.  By  a  simple  device  a  hole  5  mm. 
in  diameter  is  punched  in  the  middle  of  each  disc,  thus 
producing  a  ring  which  when  stretched  is  equivalent 
to  a  strip  with  a  sectional  area  of  .5  sq.  mm. 

If  desired  the  ring  can  be  punched  from  the  sheet  in 
one  operation.  An  appliance  for  this  purpose  is  shown 
in   the  diagram. 

If  the  article  it  is  desired  to  test  is  not  in  the  form  of 
a  thin  sheet,  as,  for  instance,  a  solid  tyre,  thin  sections 
can  be  cut  with  a  Uttle  practice  from  which  the  rings 
are  punched.  By  cutting  sections  in  diiferent  directions, 
as,  for  instance,  parallel  and  at  right  angles  to  the  base 
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of  the  tyre,  valuable  information  may  bo  obtained  on  the 
structure  of  the  rubber.  This  is  one  of  the  great  advan- 
tages attaching  to  the  use  of  small  rings. 

If  the  bucket  is  made  to  weigh  5U0  grams  and  the 
elongation  is  taken  before  the  water  is  run  in,  «e  have 
the  elongation  proiluced  by  a  strain  equivalent  to 
100  grams  per  sq.  mm.  sectional  area  of  sample,  n  useful 
figure.  Further,  measurements  of  the  elongation  can 
be  made  under  any  particular  strain  by  running  into  or 
taking  out  from  the  bucket  definite  amounts  of  water. 
In  place  of  thi'  bucket  a  light  aluminium  pan  can  be 
used,  and  the  lest  piece  stretclicd  under  varying  loads 
produced  by  adding  or  removing  weights  from  the  pan. 

In  this  way  it  will  be  seen  that  the  machine  can  bo  used 
for  a  variety  of  mechanical  tests  and  for  plotting  hystoi'esis 
loops  as  well  as  for  tensile  strength  det<  rminations.  This 
machine  has  been  in  constant  use  for  three  or  four  years 
in  testing  commercial  samples  as  well  as  vulcanised 
plantation  rubbers,  and  the;  number  of  tests  made  now 
amount   to  well  over  one  thousand. 

As  illustrating  the  foregoing  some  results  of  tensile 
strength  determinations  are  given. 

(1)  Solid  rubber  tyres  {cab  tyres). 

Details  of  test  on  thin  .sheets  about  1  mm.  thick  cut  in 
cross  section  of  tyre. 

Rings  5  mm.  internal  diameter  and  10  mm.  external 
diameter  giving  a  test  piece  equivalent  to  a  sectional 
area  of  appro.\imateIy  5  sq.  mm. 


Tensile  strength 

Tensile 

Elongation 

of  rings  in 

strength  in 

at  rupture, 
original  length 

Srams  weiaht 

Thickness 

grains  per 

for  each  ring. 

of  ring. 

sq.  mm. 

=  1. 

mm. 

3960 

1-23 

644 

4-6 

3670 

1-25 

588 

4-2 

3400 

1-18 

576 

4-4 

3060 

l-Ol 

505 

4-6 

3800 

1-25 

608 

4-2 

3470 

1-05 

661 

4-6 

3580 

1-23 

582 

4-4 

3450 

1-08 

638 

4-4 

3680 

1-18 

624 

4-2 

3280 

1-12 

586 

4-4 

Mean  3535 

1-16 

610 

4-4 

(2)  Vnvukaniaed  ptarUation  rubber. 
Sheet  1  mm.  thick : — 


Tensile  strength  in 

Elongation  at  rupture, 

grams  per  sq.  mm. 

original  length  =  1. 

204 

2-2 

226 

2-3 

230 

2-4 

208 

2.2 

206 

2-3 

228 

2-4 

210 

2-8 

250 

2-4 

Mean  216 

2-3 

As  a  rule,  however,  the  thickness  of  each  individual 
ring  is  not  determined,  but  is  measured  up  in  batches 
of  five.  The  average  bitaking  strain  per  sq.  mm.  is 
then  calculated  for  each  batch  of  five,  thus  obtaining  two 
results.  If  the  mean  of  the  two  be  taken,  the  average  of 
the  whole  series  is  obtained,  which  at  the  same  time 
provides  a  check  on  the  accuracy  of  the  results.  If  the 
mean  of  the  t«o  hatches  of  five  rings  differs  by  more 
than  2  per  cent,  from  the  mean  of  either  batch  the  results 
arc  rejected  and  a  fresh  series   of   tests  made. 

(3)  Sheet  of  vulcanised  plantation  rubber. 

The  following  table  shows  the  details  cf  such  a  series. 
The  elongation  produced  by  a  load  of  500  grams  on  the 
ring  is  also  given,  that  is  a  load  of  100  grams  per  1  sq. 
mm.  section.  This  figure  is  obtained  by  reading  off  the 
elongation  after  hanging  on  the  water  pan  (which  is 
adjusted  to  weigh  500  grams)  before  turning  on  the 
water. 


Mean 

Mean 

Elongatimi 

Tensile 

thickness 

tensile 

Elongation 

with  a 

strenRtli  in 

of  each 

strength  in 

at  rupture. 

stratTi  oi 

grams  weight 

batch  of 

grams  prr 

original 

100  gran.- 

(or  each  riog. 

B  rings. 

eg.  mm. 

length  =  1. 

per  sq.  min 

37801 

3630 

3340-3500 

7-0  1 

l-4'\ 

1-4 

1-6  -1-52 

6-8 

1-120 

625 

6-2     6-56 

3350 

6-2 

1-6 

3400  1 

6-8  1 

1-61 

3400  k 

6-4'^| 

1-61 
1-6 

1-4'- 1-56 

3205 

0-2 

3795  ,-3556 

1-104 

644 

7-0  -6-64 

3650 
3730J 

6-8 

1-6 
1-6 1 

6-8.1 

Mean    3528 

1        1-112 

1 

636 

6-80 

1-54 

jB«66cr  Washer  Punch. 
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Journal  and  Patent  Literature. 

Faibnt  Specifioations  may  be  obtained  by  ipost  liy  niniltiuH  as  follows  ;  — 
Englith.—Sd.  each,  to  the  Comptroller  of  the  Patent  Olflcc,  W.  Temple  Franks,  Esq.,  Southampton  BuUdingi,  Cliaacery  Lane, 

London,  W.C. 
United  State*. — U.  each,  to  the  Secretary  of  the  Society. 

Brench. — 1  fr.  25  c.  each,  to  liflio  et  fie.,  56,  Kue  des  Francs  Bourgeois.  Paris  (3e.). 
Oerman. — 1  mark  each  (with  full  particulars)  to  Eaiscrlich  Pateutamt,  Berlin,  Germany. 


1.— PLANT,  APPARATUS,  AND  MACHINERY. 

Pateijts. 
Liquid  distributers  for  absorbing  lowers.     W.  Hommcl  and 

The  Metals  Extraction  Corporation  Ltd.,  London.    Eng. 

Pat.  19,668,  .Sept.  18,  1908. 
The  plates,  C,  C.  C^,  which  extend  across  the  tower.  A, 
are  provided  with  saucer-shaped  depressions,  I),  U',  D*. 


Short  vertical  pipes,  E,  E'.  E*,  having  their  lower  endi 
slit  and  splayed  out  into  fingers,  F,  F^.  F'.  are  passed 
through  the  depressions.  The  absorbing  liquid  enters  the 
top  of  the  tower  through  the  pipe,  IJ,  is  ilistributed  over 
the  plate,  overllows  through  the  vertical  jiipcs.  drips  from 
the  extremities  of  the  fingers,  and  is  finally  di.scharjtod 
from  the  bottom  of  the  tower  through  the  pipe,  H.  The 
gas  enters  through  the  pipe,  B,  passes  upwards  through  the 


Vol.  XXVUI.,  No.  21.] 


Cl.  I.— PLAJST,  apparatus,  &  MACHINERY. 


U13 


Teitical  pipes,  and  is  thus  brought  into  intimate  contact 
«itheT  with  the  falling  spray  of  liquid  or  with  the  film 
covering  the  pipes.  If  the  whole  of  the  gas  is  to  be 
TTabsorbed  in  the  tower,  or  the  residual  portion  taken  off 
below  the  top  plate,  the  vertical  pipes  are  made  rather 
longer  and  are  covered  with  caps.  K.  serrated  at  their 
lower  edges,  L,  which  are  sealed  by  the  liquid  contained  in 
the  caps  so  that  the  liquid  but  not  the  gas  can  pass 
througii.  The  other  pUtes  of  the  tower,  and  in  the  case 
in  which  a  portion  of  the  gas  is  allowed  to  escape  above 
the  top  plate,  that  plate  also,  are  provided  with  shallow  • 
leaps,  Kl,  K",  having  serrations,  L'.  L^,  which  allow  liquid 
to  enter  and  gas  to  escape. — W.  H.  C. 

Fillerin^  apparatus  for  use  in  connection  with  the  washiiui 
of  .slimes  and  for  similar  purposes.  J.  F.  Webb  and  P. 
Tarbutt,  London.  Eng.  Pat.  21,474,  Oct.  10,  190S. 
The  filter  consists  of  a  flat  box  having  one  of  its  faces 
perforated  and  covered  with  filter-cloth.  The  box  is 
iattached  to  a  machine  by  which  it  is  lowered,  with  the 
.perforated  face  downward,  into  a  tank  containing  the 
Idimes  or  other  material  to  be  filtered.  The  interior  of  the 
•box  is  connected  to  a  vacuum  pump  and  the  liquid  is 
|3ucked  through,  leaving  a  cake  of  solid  matter  adhering 
jto  the  outer  surface  of  the  perforated  face  of  the  box. 
(When  the  cake  is  of  sufficient  thickness,  the  operator 
i^tarts  the  machinery  which  raises  the  box,  inverts  it 
'and  tilts  the  inverted  surface  at  an  angle.  Water  is  then 
j'jprayed  on  to  the  surface  to  wash  the  deposit,  and  the 
'washings  are  sucked  through  into  the  box  by  the  vacuum 
which  is  still  maintained.  When  the  deposit  is  sufficiently 
washed,  both  the  water  spray  and  tlie  vacuum  are  shut 
iff  and  the  washed  deposit  is  removed.  The  box  is  then 
owered  into  the  tank  again  by  the  machinery. — W.  H.  C. 

'i'  parating  finely-divided  materials.     ,T.  JI.  8eaver.  Boston, 

Mass.,  U.S.A.  Eng.  Pat.  12,958.  -June  2,  1909. 
The  materials  to  be  separated  are  fed  into  the  chamber, 
;K,  through  the  openings,  k,  q,  from  the  hopper.  S,  by  the 
|ivorni,  li.  They  pass  into  the  "  cyclone,"  C,  and  the 
,  ightcr  (larticles  are  carried  forward  by  the  air  current  up 
;he  pipe,  B,  to  the  box.  A^.  The  finest  ])articles  pass  with 
■.he  air  up  tlie  pipe,  E,  into  the  box,  1<\  and  thence  into  the 
Jags,  H,  where  they  are  arrested,  while  the  air  passes  on. 
The  coarser  particles  return  by  the  shoots.  A,  and  1).  into 
.'he  chamber,  K.  When  the  ap))aratus  is  first  started,  the 
lores  of  the  bags,   H,  allow  some  dust  to  pass  through 


with  the  air.  The  doors,  T,  and  M,  are  therefore  kept 
closed  at  first  and  the  air  passes  back  from  I,  by  the  pipe, 
P.  to  K.  As  soon  as  the  bags,  H,  are  partially  filled  and 
they  no  longer  allow  the  dust  to  pass,  the  doors,  I,  and  M, 
are  opened  and  the  air  enters  at  M.  and  leaves  at  T.  WTien 
the  door,  M,  is  closed,  the  flap,  N,  is  opened  by  the  air 
current  from  O. — W.  H.  C. 

Separating  substances  of  different  specific  gravities  ;    Ap- 
paratus for .     J.  M.  Draper,  Glasgow.     Eng.  Pat. 

11,988,  May  21,  1909. 
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The  apparatus  is  an  improvement  upon  the  jigging 
machine  described  in  Kng.  I'als.  1.5, 28u  and  20,894  of 
1906  (this  J.,  1907,  11,  12).  In  the  machine  iliustraU'd 
(see  Fig.),  the  box,  1,  is  reciprocated  vertically  in  the  tank, 
(),  by  means  of  the  driving  shaft,  2 ;  the  pulsating  water 
current  so  producefl.  causes  the  material  on  the  perforated 
bottom,  4,  to  beoonie  stratified  into  layers  of  different 
speeitic  gravity.  To  prevent  the  tinest  i)articks  passing 
through  the  perforations  at  the  point  of  entry  and  before 
stratification  has  taken  ])laie,  that  part  of  the  box  near 
the  dam,  5,  which  first  receives  the  material,  is  nio<lified 
as  shown,  so  tliat  on  the  upward  stroke  the  valve,  14,  closes 
and  the  water  <loes  not  pass  through  the  perforations  ;  on 
the  downward  stroke  the  water  passing  tlirougli  the  valve 
and  the  peiforated  plates.  7,  and  12,  forms  a  liorizontal 
current  imi)elling  the  material  under  the  dam.  .">,  and  a 
vertical  current  tending  to  stratify  the  material.  .Strati- 
fication proceeds  as  the  material  moves  over  the  perforated 
bottom,  4  ;  the  lower  layer  passing  under  the  gate.  15, 
and  falling  over  the  sill,  Ki,  is  removed  by  tlie  serajjer 
conveyor,  2.5a,  and  the  upper  layer  rising  over  the  sill,  31, 
is  removed  by  a  similar  scra|)er  conveyor,  25.  The  sills 
and  gates  are  connected  with  external  levers  by  which 
adjustment  may  be  made. — J.  W.  H. 

Transferring  apparatus  for  fluids  under  liir/h  pressure. 
J.  A.  Hoff.  Assignor  to  The  Standard  Carbonic  Co., 
Cincinnati.  Ohio.  U.S.  Pat,  927,798,  .luly  1.3,  1909. 
The  apparatus  consists  of  a  tube  for  holding  one  charge 
of  compressed  gas  for  such  ])urposes  as  inflating  motor- 
car tyres,  and  means  for  discharging  ai\d  re-charging  this 
tube.  The  tube  carries  a  screwed  plug  having  two  small 
holes,  one  of  wliich  is  central.  Covering  the  central  hole 
on  the  underside  of  the  plug  is  a  disc  of  tliin  metal  which 
seals  the  tube  when  the  plug  is  screwed  down  on  its  seating, 
the  latter  also  having  a  central  hole.  The  discharging 
apparatus  is  an  arrangement  for  piercing  tlie  metal  disc 
by  a  needle  while  the  mouth  of  the  tube  is  connected  to 
the  tyre  or  vessel  to  be  charged.  The  re. charging  device 
is  a  means  for  screwing  the  plvig  on  its  seating,  after  tlie  gas 
has  been  allowed  to  enter  the  tube  through  the  lateral  hole 
in  the  plug,  the  central  hole  having  had  its  thin  metal  disc 
renewed.— -J.  W.  H. 

Pulverisation,  dispersion,  and  mixing  of  liquids  ;   Process 

and  apparatus  for  the  .     Pages.  Camus  et  Cic.  and 

P.    Bardy.      Kirst    Addition,    dated    .lulv    20.    1908.    to 
Fr.  Pat.  39G.476,  Jan.  27,  1908  (this  J..  1909.  591). 

Vakious  forms  of  jets  arc  described,  all  of  which  have 
the  orifice  from  which  the  atomi.sed  liquid  issues,  partially 
closed  by  a  disc  or  plug  wliich  can  be  regulated  so  as 
to  give  an  annular  opening  of  varying  width.  The  object 
of  blocking  up  the  centre  of  the  opening  is  to  ))revent 
the  recombination  of  the  different  streams  of  atomised 
liquid.— W.  H.  C. 

Hydraulic  press  for  extracting  the  juice  or  water  from 
pulps  or  other  materials.  X.  M.  Roux.  Fr.  Pat. 
401,495,  July  24,  1908. 


The  material  to  be  pressed  is  contained  in  the  ticxible 
impermeable  pocket.s,  62,  the  sides,  rf,  of  which  are 
formed  of  metallic  gauze.  Tsvo  such  jioekets  are  jilaced 
in  the  box  or  frame,  o,  the  upper  and  lower  faces  of 
which  consist  of  perforated  i)lates.  the  other  sides  being 
solid  plates.  The  whole  is  clamped  together  and  water 
is  forced  by  a  pump  through  the  openings,  a^.  a^.  into 
the  space  between  the  pockets.  The  material  is  [iressed 
towards  the  jierforated  plates  through   which  the  liquid 


portion  passes.  The  amount  of  pressure  exerted  by  the 
water  upon  the  material  is  proportional  to  the  resistance 
ofifcred  by  it.— W.  H.  C. 

Distilling  apparatu.i.     H.  L.  F.  JIarioUe.     Fr.  Pat.  401.5S7. 
July  30,   1908. 

The  claim  is  for  a  combination  of  stills,  condensers, 
extractors,  liquid  reservoirs  and  an  air  pump  in  such  a 
way  that  a  .series  of  successive  distillations  or  extractions 
with  recovery  of  the  solvent  can  be  carried  (mt  in  the 
same  group  of  apparatus.  The  oix'rations  can  be  carried 
out  either  in  I'acuo,  or  under  atmospheric  or  increased 
pressure,  and  in  the  ease  of  licjuids  whoso  vapours  form 
explosive  mixtures  with  air,  the  whole  of  the  latter  is 
abstracted  and  re])laced  bv  the  vapour  of  the  solvent. 

-\V.  H.  C. 

Centrifugal  separator  for  removing  solids  or  liquids  frotn 
air  or  gases.  K.  Michaelis.  Fr.  Pat.  401.093.  April  0, 
1909. 

The  gas  is  passed  into  one  end  of  the  hollow  shaft  of 
a  centrifugal  machine  provided  with  conical  baflie.platea 
and  (lows  through  perforations  in  the  shaft,  which  has 
a  cross  partition  near  its  central  jjoint.  intolithe 
spaces  between  the  baffle-plates.  The  solid  and  liquid 
particles  glide  along  the  surfaces  of  the  iilates  and  are 
discharged  at  the  periphery  of  the  drum  into  the  sur- 
rounding casing.  The  cleaned  gas  leaves  the  apjiaratus, 
Uows  back  into  the  hollow  shaft  beyond  the  partition, 
and  is  discharged  from  the  end  of  the  same. — \V.  H.  C. 

Chemical  reactions  ;    Process  for  carrying  out  [under 

pressure].     F.   Wolfson.     Ger.   Pat.   214,885,  Jan.    18, 
1908. 

The  reacting  substances  arc  mixed  to  form  a  stiff  mass, 
with  or  without  addition  of  an  inert  material.  The 
mass  is  coated  with  paraffin  wax.  or  the  latter  may  be 
added  previously, and  then  rendered  electrically  conductive 
by  nibbing  graphite  over  its  surface,  after  which  it  is 
coated  clectrolytically  with  a  deposit  of  copper  or  other 
metal,  of  a  thickness  capable  of  resisting  the  pressure 
developed  by  the  chemical  reaction.  The  coated  mass  is 
then  heated  to  bring  about  the  reaction,  and  after  cooling, 
■  the  metal  casing  may  be  removed  or  opened  by  tiling,  &c., 
or  by  the  action  of  acid. — A.  S. 

Latent  heat  of  vaporisation  of  liquids  ;     Process  for  the 

regeneration  and  utilisation  of  the  .     E.  Nobel  and 

S.  Bessonoff,  St.  Petersburg.     Eng.  Pat.  20,921,  Oct.  3, 

1908. 

See  Fr.  Pat.  395,108  of  1908  ;  this  J.,  1909,  357.— T.  F.  B. 

Reverheratory  furnace  u-ilh  separate  dust  chambers  and 
regenerating  chambers  arranged  in  pairs.  E.  Kiichherg, 
Dortmund,  Germany.  Eng.  Pat.  21,095,  Oct.  (!,  1908. 
Under  Int.  Conv.,  Oct.  7,  1907. 

See  Fr.  Pat,  388,154  of  1908  ;  this  J.,  1908,  889.— T.  F.  B. 

Saturating  device  for  liquids.  C.  E.  Vallery.  Besancon, 
France.     Eng.  Pat.  5250,  March  4,  1909. 

See  Fr.  Pat.  397,752  of  1909  ;  this  J.,  1909.  898.— T.  F.  B. 

Absorbent    products   from    sawdust    or   similar    matirial ; 

Manufacture  of  .     Comp.    Indus,   des  Alcools  de 

rArdcche,    Paris.     Eng.    Pat.    9147,    April    17.    1909. 
Under  Int.  Conv.,  June  18,  1908. 

Sbe  Fr.  Pat.  400,737  of  1908 ;  this  J.,  1909, 1024 T.  F.  B- 


11.— FUEL,    GAS,    AND    LIGHT. 


Coal  1 


,•  Dust  in .     J.  Virgin.     Eng.  and  Min.  J., 

1909.  88.  734. 
The  author  has  experimented  with  common  salt  and 
calcium  chloride  for  the  dam|>ing  of  coal  dust  in  mine*. 
Half  a  ton  of  dry  powdered  salt  was  sprinkled  on  the 
roof  walls  and  Hoor  of  an  S  ft.  wide  level,  for  a  distance 
of  500  ft.     In   24   hours  the  coal    dust   was  damp  and 
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remained  so  for  more  than  a  month.  Calcium  chloride 
was  found  to  be  still  more  efficient  but  also  more  expensive. 

— F.  R. 

Liqu  id  fuel  and  its  economic  aspects.  Introductory  Lecture, 
Sir  -John  Cass  Technical  Inst.,  Oct.  11,  1909.  By 
J.  S.  S.   Brame. 

The  use  of  liquid  fuel  for  power  purposes  has  within 
recent  years  attracted  much  attention  in  this  country. 
It  is  only  within  comparatively  recent  times  that  great 
advances  have  been  made  in  its  utilisation  in  internal 
combustion  engines,  a  use  which  has  had  far-reaching 
results. 

As  a  fuel  for  steam  raising,  oils  of  high  calorific  value, 
cheapness,  and  high  flash  point  are  demanded,  whilst 
tor  internal  combustion  engines,  oils  of  high  volatility 
are  generally  requisite  in  order  that  they  may  readily 
form  explosive  mixtures  with  air  in  the  cylinder.  For 
external  combustion  of  oil-fuels,  some  spraying  or 
"  atomising  "  device  is  now  almost  universally  adopted, 
some  systems  depending  on  steam  injection,  others  on 
air,  and  another  type,  which  is  rapidly  finding  extended 
vse  especially  for  marine  purposes,  on  the  spraying  action 
obtained  througli  the  oil  being  forced  under  pressure 
through  suitable  small  orifices  in  the  burner.  To  obtain 
complete  and  smokeless  combustion  great  attention  has 
to  be  paid  to  the  furnace  arrangements,  and  early  troubles 
largely  arose  from  lack  of  proper  attention  to  this  point. 
Smokeless  combustion  can  now  bo  ensured.  Briefly,  the 
advantages  of  liquid  fuel  over  coal  may  be  summarised 
.as  :  superior  evaporative  power  to  that  of  coal  in  the 
ratio  of  1-0  to  1,  ease  of  handling,  facility  it  affords  for 
stowing  on  ships  in  situations  where  coal  could  not 
possibly  be  stored,  less  space  required  than  for  coal,  one 
ton  of  oil  requiring  only  some  38  cubic  feet,  whilst  coal 
requires  some  43  cubic  feet  per  ton.  There  are  also 
numerous  other  minor  advantages. 

The  total  oil  supplies  of  the  world,  taking  the  figures 
for  1907,  amounted  to  34,569,500  tons,  which  in  terms 
of  coal,  since  it  has  such  superior  calorific  value,  would 
be  equivalent  to  51,854,250  tons  of  coal,  or  only  one-fifth 
of  the  coal  output  of  this  country  alone.  Only  a  portion 
of  the  crude  petroleum  is  suitable  for  fuel.  Liquid  fuel 
therefore  cannot  comiJcte  with  coal,  and  is  not  a  fuel 
for  general  use,  but  for  employment  in  special  cases. 

For  use  in  internal  combustion  engines  the  lighter 
petroleum  distillates  are  almost  universally  employed. 
Our  annual  importation  of  petrol  has  now  reached  the 
total  of  some  33,500,000  gallons.  By  the  introduction  of 
the  spray  carburettor  a  heavier  grade  of  petrol  can  now  be 
utilised,  a  factor  of  considerable  economic  importance 
as  regards  supplies.  Further,  since  the  calorific  value 
of  petrols  of  varying  gravity  is  practically  the  same 
per  unit  weight  (20,000  British  Thermal  Units)  it  follows 
that,  as  they  are  bought  by  vtilume.  the  heavier  grades 

!are   more    economical.     One    important    point    with    all 
engines  using  petroleum  oils  is  that  high  compressions  are 
out  of  the  question,  since  at  little  over  4-5  atmospheres 
there  is  a  risk  of  premature  ignition,  hence  the  efficiencies 
'obtained  are  low.     As  petrol  substitutes,   the  claims  of 
I  benzol  and  alcohol  must  be  considered.     Benzol  is  produced 
'in  very  large  quantities  from  both  gas  and  coke-oven  tar, 
iind  its  present  price  is  low,  about  Oid.  per  gallon.     The 
calorific  value  per  unit  weight  is  18,540  British  Thermal 
L'nits,  but  per  unit  volume,  owing  to  its  higher  gravity. 
it  has  a  higher  value  than   many   petrols.     In   practice 
benzol  gives  most  excellent  results  without  any  special 
ilteration  of  the  carburettor  designed  for  petrol,  a  40  h.p. 
U  cylinder  Napier  having  covered  22-135  miles  per  gallon 
[of  benzol  as  against  18-14  miles  on  petrol.     Slight  trouble 
'may   be  anticipated  in   very  cold   weather,   but  usually 
there  is  no  difficulty  in  starting  the  engine  if  a  little  petrol 
s  first  put  through  the  carburettor.     Alcohol,  the  only 
j  uel  which  we  can  actually  manufacture  from  materials 
llerived  from  other  sources  than  coal,  peat,  or  petroleum, 
s  of  special  inteiest.     The  importance  of  alcohol  and  the 
;rcat  aid   which  its   production   on   a   large    scale   would 
!ive  to  agriculture,  has  led  to  the  possibilities  of  its  use 
>eing    carefully    studied    by    Commissions    in    Germany, 
Prance,    and    America.     For    motor    use    it    has    many 


advantages  over  petrol  or  benzine  :  it  is  far  less  inflam- 
mable, and  if  a  fire  does  arise,  it  can  more  easily  be  extin- 
guished. Its  combustion  leaves  no  evil-smelUng  products  : 
engines  run  more  quietly  on  alcohol,  and  it  will  stand 
higher  compressions  in  the  cylinder,  thereby  giving  such 
greater  efficiency  that  the  effect  of  its  low  calorific  vaiuc 
is  almost  counterbalanced.  For  equal  weights  the 
calorific  value  of  petrol  to  alcohol  is  20,000  to  11,000 
British  Thermal  Units,  a  ratio  of  1-8  to  1,  but  if  considered 
by  volume,  the  ratio  is  reduced  to  1-6  to  I.  Since  the 
thermal  efficiency  of  alcohol  is  greater  than  petrol  in  the 
ratio  of  3  to  2,  it  is  evident  that  volume  for  volume  the 
same  power  can  be  obtained  from  alcohol  as  from  petrol. 
At  present  the  cost  of  alcohol  is  prohibitive,  and  although 
in  seasons  when  a  heavy  yield  of  raw  material — chiefly 
potatoes — is  obtained,  the  cost  of  production  is  com- 
paratively low,  yet  with  charges  such  as  are  necessarily 
imposed  through  Revenue  supervision,  quite  independent 
of  duty,  it  is  unlikely  that  it  can  for  many  years  reach 
the  position  of  a  commercial  fuel.  As  pointed  out  bv 
Lewes,  for  use  in  submarines,  alcohol  would  be  an  ideal 
fuel  on  account  of  its  great  safety. 

Vertical  retorts  ;   The  Glover  and  West at  St.  Helens. 

H.  G.  Colman.     J.  Gas  Lighting,  1909,  108,  42.     (See 
this  J.,  1909,  829). 


IHE  results  01  two  additiona 

tests  are  given  below  :^ 

I. 

II. 

Kind  of  coal 

Silks  tone 

1     Arley  Mine 

Localit.v  

Yorkshire 

1          Wigan 

Percentage  of  ash  in  coal  .... 

5-95 

!            3-58 

Percentage  of  moisture  in  coal 

1-64 

1-39 

Yield  of  gas  iu  cub.  ft.  per  ton. . 

12,435 

12,145 

Average  Illuminating  power,  iu 

candles 

■       16-19 

15-22 

Calorific   power   in   B.    Th.    U. 

gross  

584-9 

576-2 

Caloriflc  power  in  B.  Th.  U.  net 

522-0 

516-3 

Average     composition    of     the 

gas — 

Carbon  dioxide   

1-10 

1-15 

Unsaturated  hydrocarbons    . 

2-70 

2-45 

1        Oxygen    

0-20 

0-15 
7-30 

Carbon  monoxide    

7-30 

Methane 

32-30 

1           33-90 

Hydrogen    

53-75 

51-65 

3-25 

Nitrogen    

2-40 

Yield  of  coke  in  cwts.  per  ton, 

moist    

15-3 

15-8 

Yield  of  coke  in  cwta.  per  ton. 

dry 

13-3 

]           13-9 

Percentage  of  ash  in  coke    . . . 

9-1 

5-87 

Percentage  of  moisture  in  coke 

12-5 

12-05 

Fuel  used  in  gas  generator,  as 

percentage  of  dry  coke   .... 

13-4 

12-2 

Yield  of  tar  in  gallons  per  ton 

12-4 

10-74 

1    Sp.  gr.  of  tar 

1-084 

■  1-075 

Quality  of  tar    

Much  thinner 

Comparatively 

than  that  from 

thin. 

the  same  coal 

carbonised    in 

horizontal    or 

inclined  retorts 

Composition  of  tar — 

Percentage  by  weight  of  light 

oils  distilling  up  to  170°  C. 

«-7 

5-8 

Percentage  of  middle  oils  dis- 

tilling from   170°— 270°  C. 

21-7 

23-1 

Percentage  of  heavy  oils  dis- 

tilling from  270°— 350°  C. 

22-5 

27-8 

Percentage  o(  pitch  remain- 

ing at  350°  (' 

48-5 

4-2-7 

Percentage  of  naphthalene.. 

6-9 

6-7 

Percentage  of  free  carbon  . . 

3-6 

3-8 

Yield  ot  ammonia  equal  to  lb. 

ammonium  sulphate  per  U^n 

20-1 

24-2 

Yield        of        cyanogen         as 

NaiFelCNlj.lOHoO,    lb.    per 

ton   

5-67 

5-64 

Total  sulphur  in  gas  after  puri- 

fication with  oxide  only,  grains 

per  100  rub.  ft 

27 

30-2 

Naphthalene    in    purified    gas, 

grains  per  100  cub.  ft 

3-3 

S'S 

Dettrviininfj    carbon    monoxide    in    mine  ijas. 
See  XXIII.   Inorg.   Quant. 


-W.  H.  C. 

Wciskopf. 
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Patents. 

Peal  ;    Apparatus  for  producing  fuel  and  gas  from  . 

W.   L.  Shopard,  Elmwood,  Conn.,  Assignor  to  H.  J. 

Wickham,     Manchester,    Conn.      U.S.    Pat.    936,049, 

Oct.  5,  1909. 
The  apparatus  consists  of  one  or  more  retorts,  each  of 
which  is  formed  of  a  shell  provided  with  a  lining  of  fire- 
resisting  material.  The  upi)cr  end  of  each  retort  is  closed 
with  a  loosely  lilting  cover,  and  a  door,  carrying  a  burner 
for  heating  tlio  interior  of  the  retort  before  the  introduction 
of  the  peat,  is  hinged  to  the  lower  end.  Gas  passes 
through  outlet  pipes  leading  from  the  upper  portions  of  the 
retorts  to  a  hydraulic  main,  and  valves  are  provided 
wherebv  each  retort  can  be  isolated  from  the  main. 
A  washer  is  connected  with  the  main,  and  superheaters  are 
connected  witli  the  washer  by  pipes  in  which  valves  are 
placed  so  that  either  superheater  can  be  utilised  without 
using  the  other.  The  superheaters  are  connected  by  piiJOS 
with  a  gas  storage  tank. — \V.  C.  H. 

J'eat  ■    Direct   and   rapid  conversion    of  info  small 

charcoal.  X.  M.  Roux.  Fr.  Pat.  401,419,  July  22, 
1908. 
The  object  of  the  invention  is  to  obtain  peat  charcoal 
in  the  form  of  small  pieces  similar  to  ordinary  wood 
charcoal.  The  raw  peat  is  pressed  to  remove  about 
three-fourths  of  the  moisture  present,  and  is  then  dis- 
integrated and  pressed  into  briquettes  of  the  desired 
size  and  shape.  These  briquettes  are  carbonised  in  closed 
retorts  at  a  temperature  varying  from  250°  to  350°  C. 
without  furtlicr  drying.  Thus,  the  carbonisation  results 
in  the  production  "of  gas,  tar,  and  ammoniacal  Uquor, 
collected  in  the  usual  way,  and  also  in  the  formation  of 
a  carbonaceous  residue  consisting  of  small  pieces  of 
carbon,  similar  to  wood  charcoal  obtained  in  wood  retorts. 
The  whole  process  can  be  carried  through  in  half-an-hour. 

—A.  T.  L. 

Coke   oven.     Soc.    Anon.    dOugree-.Marihaye.       Fr.    Pat. 

401,451,  March  31,  1909.     Under  Int.  Conv.,  June  2, 

1908. 
The  oven  comprises  a  series  of   coking  chambers  a  (see 
Fig.  2),  with  hollow  dividing  walls,  b.  forming  heating  flues. 


A 


Fig,  1. 

Fig.    1    shows  a  section  of  the  oven 
yj\   A  (^  y^  on  a    plane    passing    through  one   of 

Mil   O  !  6*  these    dividing    walls.       A    series    of 

/H  r^-Vi  rj  vertical  heating  flues,  c,  d,  is  arranged 

in  pairs  as  shown,  each  ])air  being 
heated  by  a  separate  burner,  o.  In- 
spection holes,  V,  and  regulating 
valves,  w,  arc  provided  for  each  pair 
of  flues,  c,  rf.  Hot  air  from  the  re- 
generators is  distributed  by  a  main 
llue.  e,  solo  flues,  /,  and  oriliecs,  g, 
wliilst  the  waste  gases  pass  to  the 
rcgeneratoi's  by  nrifices.  A,  and  sole 
flues,  »«,  alternating  with  the  orifices 
and  flues,  g,  I,  respectively.  The  sole 
flues,  /,  HI,  are  of  increasing  area 
towards  the  main  flues,  as  shown  in  Fig.  2,  in  order  that 
the   velocity  of   the  gases   may   be   uniform.     The   gas 


Fig.  2. 


supply  is  distributed  by  mains,  j.  j*,  p,  and  pipes,  n.  w'.'n*. 
AVhen  the  currents  are  reversed  in  the  regenerators,  the 
heating  gases  pass  in  the  direction  opposite  to  that  iiidi-  , 
catcd  in  Fig.  1,  the  gas  being  <iistributed  to  another  set 
of  burner  orifices,  o,  from  the  pipes,  p,  p^.  ;A.  The  walls 
of  the  flues,  c.  d.  are  constructed  of  special  bricks  so  that 
the  walls  separating  the  flues,  c,  rf,  from  the  chambers, 
o,  are  thinner  than  the  walls  separating  the  flues,  c,  rf,  from 
one  another,  but  these  latter  walls  are  of  a  material  of 
greater  conductivity. — A.  T.  L. 

Vertical  [gas]  retorts  ;    Charging  of  .     R.  Dempster 

and  Sons,  Ltd..  and  H.  J.  Toogood.  Ellaiul,  Yorks. 
Eng.  Pat.  19,437,  Sept.  IG.  1908. 

The  patent  relates  to  the  charging  of  vertical  pas  retorts 
in  such  a  manner  as  to  faciUtate  the  escape  of  gas  during 
that  stage  of  the  distillation  when  the  charge  becomes  more 
or  less  plastic.  The  unscreened  coal  is  dclivcivd  in  a 
relatively  thin  stream  down  one  side  (or  around  the  sidce) 
of  the  retort,  the  differing  velocities  and  slipping  tcn<i(  ncies 
of  the  "  slack  "  and  "  nuts  "  causing  a  column  of  the  latter 
to  form  on  the  opposite  side  (or  in  the  ccnlre)Jof|tl> 
retort.— \V.  E.  F.  P. 

Water-gas  ;  Manufacture  of .  A.  G.  Glasgow,  Rich- 
mond, Vtt.,  U,S.A.     Eng.  Pat.  17,603,  Aug.  21.  1908. 

Ix  water-gas  ))lant  comprising  generators  blown  alter- 
nately with  air  and  with  steam,  and  steam-o|)eiated 
blowing  engines,  pumps,  exhausters,  et«.,  the  exhaust 
steam  from  tli<^  engines  is  collected  in  a  main  provided 
with  a  relief  valve,  and  is  used  for  the  stcain-blow  in  the 
generators,  which  are  connected  by  valved  branch-pipt- 
with  the  exhaust-steam  main, — A.  T.  L. 

Ga.ses  [water-gas] ;  Treatment  of  — —  for  removing  carbon 
monoxide  therefrom  and  replacing  it  by  hydrogen.  C-.  W. 
Jolmson,  London.  From  Chom.  Fabr.  Griesheim- 
Elcktron,  Frankfort.  Germany.  Eng.  Pat.  2523.  Feb.  2. 
1909. 

Water-gas  heated  to  about  500°  C.  is  passed  togethei 
with  steam  through  a  reaction  chamber  containing  lime 
or  calcium  hydroxide.  The  following  reaction  takes  place  : 
Ca(OH)j-f CtJ^CaCOj-fHo,  with  evolution  of  lu'at,  and 
the  reaction  chamber  is  cooled  so  tliat  the  lcm|)erature  does 
not  exceed  500'  C'.,  or  the  temperature  at  which  calcium 
carbonate  commences  to  dissociate.  The  reaction  may  be 
accelerated  by  the  addition  of  a  metal,  for  example.  5  per 
cent,  of  iron  jiowder,  in  the  reaction  chamber. — A.  T.  L. 

Gas  prodncers  :     Rotarij  grate  for   .      ( luteholTnungs- 

hiitte,  AkticMverein  fiir  Beigbau  und  Hiittenbetrieb. 
Oberhausen,  Germany.  Eng.  Pat.  14,947,  .lune  211,  1909. 
Under  Int.  Conv.,  Sept.  30,  1908,  , 

The  invention  relates  to  a  rotary  grate  in  which  the  two 
concentrically  arranged  parts  rotate  in  opposite  directions. 
The  inner  part  is  cylindrical  or  conical,  and  carries  « 
circular  step-grate  mounted  exccjitrically  to  the  axis  of 
rotation,  while  the  outer  part  consists  of  an  annular  dish. 
The  inner  portion  is  made  to  rotate  more  quickly  than  the 
outer  part,  in  order  to  crush  the  clinker  and  loosen  the 
charge  in  the  gasifying  zone  of  the  producer. — W.  E.  F.  P. 

Qas-producers  ;     Apparatus   for    reguhiling   the   sufipty  of 

steam  to  .   in  order  to  mainliiin    miifnrmilif   in  the 

gas  produced.  L.  P.  C.  Roche.  !"r.  Pat.  401.530 
April  2,  1909. 

The  patent  relates  to  gas-pfodueers  of  the  suction  fyi*' 
An  annular  boiler  in  the  upper  i)art  of  tlii'  producer  is 
employe<l,  and  this  boiler  is  provided  with  heating  flues 
and  is  capable  of  generating  more  steam  than  is  required. 
The  quantity  of  steam  generated  is  regulated  by  supplying 
more  or  less  cold  feed-water,  the  water-level  in  the  boiler 
being  kept  constant  by  an  overflow  i)ipe.  In  order  to 
keep  the  wat<'r-supply  constant  at  the  desired  rate  of 
feed,  the  sujiply  is  taken  from  a  constant -level  tank  by 
means  of  a  down-pipe  terminating  in  a  small  orifice. 

—A.  T.  L. 
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Gas-producer. 


A.    Fiohet    and    R.    Heurtey. 
401,535,  July  27,   1908. 


Fr.    Pat. 


The  producer  comprises  a  cylindrical  metal  casing,  of 
which  the  lower  jjart  only  is  lined  with  refractory  material. 
The  fuel  column  rests  directly  upon  the  hearth  of  the 
producer.  The  jiroducer  is  worked  with  a  blast  of  hot  or 
cold  air,  introduced  through  water-cooled  tU3'eres ; 
the  clinker  and  ash  are  fused  in  the  lower  part  of  tlie 
producer,  Hu.xes  being  used  if  necessary,  and  the  fused 
mass  is  run  off  through  suitable  outlets.  A  central  conical 
hood  in  the  upper  unlined  part  of  the  producer  throws  the 
descending  fuel  column  outwards,  and  forms  a  gas- 
collecting  chamber  in  the  interior  of  the  producer,  the  gas- 
outlet  pipes  being  connected  to  this  chamber. — A.  T.  L. 

Gas  scrubbers  or  purifiers.  R.  V.  Farnham.  Wemy.ss 
Bay,  Renfrewshire.     Eng.  Pat.  28,233,  Dec.  28,  1<JU^. 

The  apparatus  described,  which  is  for  use  with  a  suction 
gas  plant,  consists  of  a  suitably  mounted  water  wheel  or 
turbine,  carrying  a  series  of  flat  radial  blades  feathered 
at  their  outer  ends.  The  operation  of  the  wheel  produces 
a  fine  spray  of  water,  through  which  the  gas  is  made  to 
])as3  on  issuing  from  the  generator. — W.  E.  F.  P. 

Controlling  or  defiectiruj  the  flow  of  flue  gases  or  the  like, 
specially  applicable  for  use  in  connection  with  CO, 
recorders.  A.  E.  Carr,  Liverpool.  Eng.  Pat.  20,244', 
Sept.  26,  1908. 


Fig.  2. 


Fig  1. 
A  PIPE.  5.  extends  upwards  from  the  boiler  flue  into  the 
vessel,  1,  as  indicated  at  3,  and  the  pipe,  7,  leading  to  the 
I'arbon  dioxide  recorder  has  a  branch,  4,  which  also  extends 
upwards  into  the  vessel,  1.  This  vessel  is  filled  with  liquid 
and  is  provided  with  a  cover,  9,  which  dips  into  the  liquid 
and  forms  a  seal ;  the  cover  is  provided  with  a  mid- 
feather,  12.  When  the  cover  is  in  the  position  shown  in 
section  in  Fig.  1.  and  in  plan  at  12,  in  Fig.  2,  the  gases  pass 
from  the  boiler  flue  to  the  main,  7.  When  it  is  desired 
to  cut  off  the  connection  between  the  main,  7,  and  the  flue, 
the  cover,  9,  is  lifted,  turned  through  a  right  angle  and 
replaced  with  the  midfeather  in  the  position  shown  by 
the  dotted  line  in  Fig.  2.  The  cover,  9,  may  be  made 
longer  and  be  provided  with  a  filter  through  which  the 
gases  are  compelled  to  pass.  The  filtering  material  is 
contained  in  a  cartridge  which  fits  into  the  filter  so  as  to 
be  easily  replaceable. — W.  H.  C. 

Calcium  carbide  cartridges.  A.  Barnett,  London.  Eng. 
Pats.  10,939,  Sept.  22,  1908;  24.679,  Nov.  17,  190S  : 
and  2301,  Jan.  30,  1909. 

Crushed  carbide  is  mixed  with  fine  sawdust,  and  hard 
wax,  linseed  oil,  and  resin,  pitch,  or  other  binding  material 
are  added  ;  the  mixture,  heated  if  necessary,  is  compressed 
into  a  block  of  suitable  size  and  shape  for  the  carbide 
chamber  of  an  ordinary  acetylene  lamp.  The  block, 
which  may  be  provided  with  a  central  hole,  is  wrapped 
in  oil  paper,  tinfoil,  or  the  like,  and  packed  in  an  outer 
tin  or  cardboard  box  made  to  fit  into  the  lamp  chamber, 
so  as  to  be  removed  bodily  after  use,  all  mess  being  thus 
avoided.  Or.  the  box  may  be  dispensed  with,  and  the 
cartridge  wrapped  in  paper  and  then  in  an  outer  covering 


of  capsule  metal,  tinfoil,  or  lead  foil,  so  as  to  be  air-tight, 
and  a  space  may  be  left  between  the  block  and  the  casing 
to  prevent  bursting  of  the  cartridge  during  use.  Tho 
ingredients  may  be  mixed  in  the  following  proportions  : — 
100  parts  of  carbide,  18  of  sawdust,  10  of  hard  wax,  2  of 
linseed  oil,  and  6  of  resin  or  other  binding  material;  or, 
100  of  carbide,  10  of  hard  wax.  2  of  lin.-fccd  oil,  and  6  of 
binding  material ;  or,  100  of  carbide,  IS  of  sawdust,  and 
10  of  resin. — F.  Sodjj. 

Electrical  incandescent  refractory  metal  filamenls  ;   Process 

for  the  prevention  of  the  disintegration  of in  a  vacuum.. 

Gliihlampenwerk  Anker,  Berlin.  Eng.  Pat.  19,847, 
Sept.  22,  1908.     Under  Int.  Conv.,  Oct.  3,  1907. 

PnosPHOKETTED  or  arsouiuretted  hydrogen  is  introduced 
into  the  exhausted  lamp  bulb  by  placing  suitable  reagents 
on  the  leading-in  wires  or  in  the  tube  through  which  the 
lamp  is  exhausted.  These  reagents  are  (1),  1  part  of 
phosphorus  and  2  parts  of  phospham,  PN.H  ;  (2),  1  part 
of  phosphorus,  1  part  of  solid  phosphoretted  hydrogen, 
P4H2.  and  1  part  of  phospham  ;  (3).  2  parts  of  solid 
arseniuretted  hydrogen,  AS2H,,.  and  1  part  of  phospham. 

—A.  T.  L. 

Gas  :    Apparatus  for  the  manufacture  of  .     W.   H. 

Morgan  and  J.  Denslev,  Weston-super-Mare,  Assignors 
to  Walls,  Ltd.,  Birmingham.  U.S.  Pat.  936,144,  Oct.  5, 
1909. 

See  Eng.Pat.  10,558  of  1908  ;  this  .L,  1908, 1051.— T.  F.  B. 

Qas  and  air  ;   Mechanism  for  the  production  of  a  constant 

mixture  of    .     F.    H.    Wolff,    Assignor    to    Selas 

Ges.m.b.H.,  Berlin.     U.S.  Pat.  937,010,  Oct.  12,  1909. 

See  Eng.  Pat.  25,596  of  1905  ;  this  .J.,  1907,  41.— T.  F.  B. 

Coal  gas,  water  gas,  and  oil  gas,  or  mixtures  of  these  gases  ; 

Process  and  apparatus  for  making -.     W.  H.  Morgan, 

J.  Densley,  H.  Gray,  H.  J.  Walduck,  and  G.  Geering. 
Fr.  Pat.  401,641,  April  3,  1909.  Under  Int.  Conv., 
May  15,  1908. 

See  Eng.  Pat.  10,558  ofl908  ;  this  J.,  1908, 1051.— T.  F.  B. 

Oases  generated  by  dry  distillation  ;    Process  of  purifying 

,     and    of    obtaining    by-products    therefrom.     K. 

Burkheiser,  Aix-la-Chapelle,  Germany.  Eng.  Pat. 
20,920,  Oct.  3,  1908.     Under  Int.  Conv.,  Oct.  14,  1907. 

See  Fr.  Pat.  394,926  of  1908  ;  this  J.,  1909,  359.— T.  F.  B. 

Carbon    bisulphide    frotn    gases,     particularly    coal-gas  ; 

Metliod  of  removing .     M.  Mayer  and  A.  Fehlmann. 

Karlsruhe,  Germany.     Eng.  Pat.  174,  Jan.  4,  1909. 

SeeU.S.  Pat.  926,273  of  1909  ;  this  J.,  1909,  830.— T.  F.  B. 

Illuminating  gas  ;     Catalytic    material  for   the  automatic 

ignition  of and  process  and  apparatus  for  producing 

same.  Soc.  C.  Lubeck,  and  M.  Payct,  Paris.  Eng. 
Pat.  3171,  Feb.  9,  1909.  Under  Int.  Conv.,  March  5, 
1908. 

See  Fr.  Pat.  397,746  of  1908  ;  this  J.,  1909,  830.— T.  F.  B. 

Incandescent    gas    mantles ;     Manufacture    of    .     A. 

Simonini,  Atlantic  City,  N.J.,  Assignor  to  Welsbach 
Light  Co.     U.S.  Pat.  936,177,  Oct.  5,  1909. 

See  Eng.  Pat.  10,233  of  1908  ;  this  J.,  1908,  932.— T.  F.  B. 

Filaments    for    electric    incandescent    lamps ;     Process    of 

making     .       W.      von     Bolton,     Charlottenbnrg, 

Assignor  to  Siemens  und  Halsko  A.-G.,  Berlin.  U.S. 
Pat.  936,403,  Oct.  12,  1909. 

See  Eng.  Pat.  4814  of  1907  ;  this  J.,  1907,  519.— T.  F.  B. 

Electric  lamps  ;  Method  of  regenerating  blackened  carbon- 
filament     .       Electrische     Dauergliihlampen     Gea. 

m.b.H.  Fr.  Pat.  401,669,  April  5,  1909.  Under 
Int.  Conv.,  April  7,  1908. 

See  Eng.  Pat.  8283  of  1909  :  this  J.,  1909,  1027.— A.  T.  L. 

Retort  furnace.'  for  the   manufacture  of  gas.     Eng.    Pat. 
24,332.     See  VII. 


1118 


Cl.  III.— destructive  distillation,  &c. 


[N'ov.  15.  11109. 


III.— DESTRUCTIVE    DISTILLATION. 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Methyl  alcohol;     I'lirification  of  in  counler-ciirnnt 

recti/i/ing  column  apparatus.  P.  Pikos.  Z.  anguw. 
Chcm.,  1909,  22.  2036—2037. 
In  appanitu.s  for  llio  rectification  of  wood  spirit,  copper 
is  the  material  almost  invariably  used  for  the  rectifying 
columns,  condensers,  etc.,  and  the  still  itself,  if  of  wrought 
iron,  is  provided  with  a  copper  lining.  The  author,  as 
the  result  of  long  practical  experience  and  numerous 
experiments,  states  that  under  the  catalytic  inliuence 
of  the  copper,  considerable  quantities  of  methyl  alcohol 
arc  lost  by  oxidation  to  aeetaldehydc.methylal,  ami  form- 
aldehyde. There  is  always  a  small  quantity  of  air  in  the 
apparatus  at  the  begii\ning,  and  further  quantities  are 
almost  invariably  sucfeed  in  at  intervals  during  the  process, 
owing  to  variations  of  pressure.  Although  the  greater 
l>ortion  of  the  aldehyde  produced  escapes,  some  passes 
back  into  the  spirit,  and  can  be  detected  in  the  form  of 
aldehyde-ammonia,  by  addition  of  caustic  soila  and 
allowing  to  stand  ;  frequently  also  the  so-calletl  alilehyde- 
resin  is  deposited  in  the  still.  The  losses  are  greatest 
when  an  alkaline  reagent  has  been  added  to  the  crude 
spirit  ;  the  liberated  ammonia  combines  with  the  aldehyde 
produced,  forming  aldehyde-ammonia,  which  by  its 
strong  solvent  action,  cleans  the  surface  of  the  copper 
tubes,  vessels,  etc..  and  thus  renders  the  metal  more  active. 
Considerable  losses  of  methyl  alcohol  may  also  occur 
in  the  subsequent  operations  of  treatment  of  the  rectified 
sjiirit  with  sulphuric  acid,  and  oxidation  with  5  per  cent, 
permanganate  solution,  urdess  great  care  be  exercised. 
The  author  rrcommends  that  apparatus  for  the  rcctilicatlon 
<if  wood  spirit  be  constructed  of  aluminium  or  an  aluminium 
alloy  free  from  copp(;r;  or  copper  with  a  thick  coating 
of  tin,  or  copper  or  iron  with  linings  of  earthenware 
or  stoneware  might  be  employed,  with  connecting  i>ipes, 
etc.,  of  earthenware.  Where  copper  apparatus  is  used, 
special  care  should  be  taken  to  prevent  sucking-in  of  air 
during  the  process,  tiwing  to  variations  of  pressure ; 
and  in  any  case  it  would  appear  advisable  to  effect  the 
rectification  in  an   apparatus   working  under   vacuum. 

—A.  S. 

Pelrohum   oiU  ;     Grozny  rich  in  parafpn  wax.      K. 

Charitschoff.     Chem.    Rev.    Fett-    n.    Harz-lnd.,    1909, 

16,  247—248. 
It  litis  long  been  known  that  the  petroleum  oils  from 
the  western  part  of  the  (irozny  oil-fields  differed  con- 
siderably from  oils  from  other  jiarts  of  the  fields,  and 
<-«pecially  in  containing  a  high  projiortion  of  paraffin 
«'ax.  Further  investigations  have  shown  that  these 
particular  oils  only  occur  in  a  wedge-shaped  patch  of 
the  western  district,  whilst  the  oils  produced  to  the 
north  and  south  of  this  area  are  intermediate  between 
those  rich  in.  and  tliose  free  from  paraffin  wax.  The 
proportion  of  paraffin  wax  shows  great  variations.  In 
determining  it  tlie  author  em))loyed  a  modification  of 
Zaloziecky's  method,  in  which  the  sample  was  first  freed 
from  asphaltum  by  treatment  with  excess  of  sulphuric 
acid,  so  that  the  paraffin  wax  subsequently  separated 
was  pure  and  of  a  jiale  yellow  colour.  Heavy  petroleum 
oil  containing  ])araffin  wax  was  first  discovered  in  llM)o, 
in  Mac(!arvcy's  borings.  It  liad  a  sp.  gr.  of  0-9()y  to 
0-910,  and  on  distillation  yielded  the  following  fractions  : — 
fp  to  110°('..  1212;  HI)  —  !.-)()=  G..  0-7r>;  152"— 273=' C, 
22  (with  sp.  gr.  08048.  and  fiashing  point  40°  C.) ;  and 
residue  ()6'2r)  [kt  cent,  (with  sp.  gr.  0-924li  and  tiasliing 
point,  120°  C).  On  treatment  of  the  residue  with  sulphuric 
acid  in  excess,  a  final  residue  of  30-9  per  cent,  was  obtained, 
and  this  contained  8-38  per  cent,  of  paraffin  wax  (==2-35 
per  cent,  on  the  crude  oil).  When  distilled  in  a  current  I 
of  steam  the  residue  yielded  the  following  fractions  : —  | 
From  200°— 2.J0°  C,  lO"  |>er  cent,  (with  sp.  gr.  0-840  and  ' 
flashing  |X)int  80' C);  250°— 275°  C.  12  (i  per  cent.  ' 
(with  sp.  gr.  0-851)  and  flashing  point  100°  C);  275° — 
295°  C,  13-8  per  cent,  (with  sp.  gr.  0-875  and  Hashing   I 


point   130°  C.) ;   295°— 325°  C,  5-8  per  cent,  (with  sp.  gr. 

0-889  and  Hashing  point  160°  C.) ;  325°— 360°  C,  1-3  i)er 
I  cent.  (sp.  gr.  0-8!ll);  and  residue,  54-3  per  cent.  (sp.  gr. 
I    0-940).     The    first    three    fractions    were    very   fluid,    the 

fourth    viscous,    and    the    fifth    .semi-solid.     The    residue 

was  hard,  brittle,  and  of  an  asphaltic  character. — C.  A.  .\1. 

Mineral  oil  ;   Refining hy  the  dry  process.     F.  Schtilz. 

Petroleum,  1909,  5,  86—90. 
The  author  linds  that  all  the  organic  acids  present  in 
petroleum  distillate  can  be  completely  eliminated  by 
agitation  with  dry  calcium  hydroxide,  the  treatment 
aLio  removing  the  acids  left  after  the  treatment  with 
concentrated  sulphuric  acid.  About  IJ  to  2  per  cent,  of 
calcium  hydroxide  is  u.sed,  after  the  acid  tiTatment, 
agitation  being  continued  for  about  15  minutes.  Ih 
practice  it  will  be  advisable  to  pass  the  entire  contents 
of  the  agitator  through  a  lilter-prcss,  without  previous 
subsidence,  and  then  put  the  still  somewhat  cloudy 
filtrate  through  an  ordinary  filter.  In  the  case  of  highly 
viscous  oils,  the  use  of  a  centrifuge  is  suggested  for 
separating  the  lime  sludge  from  the  clarified  oil.  The 
lime  treatment  is  said  to  have  no  injurious  intluence  on 
the  charring  of  the  wick,  or  on  the  colour  of  the  finished 
oU.— C.  S. 

Mineral   oils   in    Spain;    Tariff    classificcUion    of    . 

Board  of  Trade  J.,  Oct.  28,  19t>9.     [T.R.] 

A  Kov.\L   Order,  dated  the  11th   October,  contains  the 
following  provisions  ; — 

1.  Note  3  to  the  Tariff  is  to  bo  altered  in  the  sense  tluit 
lubricating  oils  included  under  Tariff  No.  23  must  contain 
less  than  10  per  cent,  by  volume  of  tar. 

2.  Those  oils  are  to  be  dutiable  under  Tariff  No.  20 
which  leave,  on  distillation  at  300°  C,  residues  to  the 
amount  of  more  than  80  per  cent.,  or  emit  inllunimable 
vapours  lielow  150°  C.  ;  which,  treated  with  coneenliated 
suljihuric  acid,  rise  more  than  3°  C.  in  temperalure; 
which  contain  more  than  10  per  cent  hy  volume  of  tar, 
or  leave  a  solid  residuum  greater  than  3  per  cent,  of  the 
distilled  liquid. 

3.  Oils  which  do  not  satisfy  the  foregoing  conditions, 
and  are  not  included  under  Tariff  Nos.  21  or  22,  are  to  bi- 
dutiable  as  lubricating  oils  under  Tariff  No.  23. 

No.s.  20 — 23  of  the  Spanish  Tariff  are  as  follows  : — 

Petroleum  and  mineral  oils,  which  leave,  on  distillalion  at 
3(X)°  C,  residues  to  the  amount  of  : — 


Ho. 


Duty. 


20 
21 
22 
23 


More  than  80  per  cent 100  kilos. 

From  20  to  80  per  cent,  inclusive 

Less  ttinn  20  per  cent 

Olennaphtlia.  iiiiiieral  liil>ricatinK 
oils,  vaseline,  and  mixtures  of 
these  products  w-ith  animal  or 
voRetable  oils  or  fats  ,, 


Pes. 

Ct». 

SI) 

00 

2.') 

00 

37 

00 

40     00 


NOTE. — 25-16  pesetas =£1  sterling. 

Fats;  Detection  of in  vaseline.    A.  Ferraro.     L'l'nion 

pharm.,  1909.  50.  400. 
A  RE.\OENT  is  prepared  by  adding  ammonia,  drop  by  drop, 
to  a  saturated  aqueous  solution  of  acid  fuchsine,  until  the 
colour  disa|)pears.  Twenty  grms.  of  va.seline  are  inli- 
matj-ly  mixed  in  a  porcelain  capsule,  with  4  or  5  grins, 
of  the  reagent.  In  presence  of  animal  or  vegetable  fata, 
a  more  less  intense  rose  tint  will  be  evident. — .1.  0.  B. 

Patents. 

Nitrobenzene  ;    Process  of  making  .      .Saccharin-Fsbr, 

A.-G.  vorm.  Fahlberg,  List,  und  Co.     Fr.  Pat.  401,679, 
April  5,   1909. 

Is  the  i)reparation  of  nitrobenzene  from  benzene,  sulphuric 
acid,  and  an  alkali  nitrate,  the  sulphuric  acid  should  be 
slowly  added  to  a  mixture  of  benzene  and  alkali  nitrate 
in  such  a  manner  that  a  layer  of  a  solution  of  alkali  bl- 
sulphate  is  formed  on  the  surface  of  the  mixture  as  rapidly 
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and  at  as  low  a  temperature  as  possible  :  in  this  way 
the  nitration  proceeds  regularly.  For  example,  115  kilos. 
of  sodium  nitrate  and  35  kilos,  of  benzene  are  heated  to 
60° — 80°  C.  in  a  vessel  provided  with  a  stin-er  :  1 50  kilos. 
of  90 — 96  per  cent,  sulphuric  acid  are  slowly  added,  with 
stin'ing.  when  the  temjicrature  will  rise  to  about  100°  C. 
A  further  quantity  of  05  kilos,  of  benzene  is  now  added 
gradually,  agitation  being  continued  until  the  mixture 
can  separate  readily  into  two  layers.  The  product  is  now 
heated  for  a  short  time  and  the  nitrobenzene  separated 
and  purified  in  the  usual  manner.  The  yield  is  said  to 
amount  to  148  kilos,  of  pure  nitrobenzene.  The  aqueous 
residue  deposits  sodium  bisulphate  on  cooling,  and  tlie 
mother  liquor,  which  contains  a  small  quantity  of  nitric 
acid,  may  be  added  to  the  suphuric  acid  for  a  subsequent 
nitration".— T.  F.  B. 

Tar,  pitch,  asplmUum,  and  analogous  substances  ;  Prorrss 

for    purifyinri    by    rxtrartion    with    solvents,    with 

simultaneous  recovery  of  pure  carbon.  Chem.  Fahr. 
Lindenhof  C.  Weyl  und  Co.  Ger.  Pat.  213,507,  July  31, 
1908. 

It  has  been  proposed  to  treat  tar.  pitch,  asphaltum,  etc., 
with  hydrocarbons  and  carbon  bisulphide  to  facilitate 
the  separation  of  the  carbon  ;  the  .separation  is,  however, 
incomplete,  since  aniline,  pyridine,  and  other  bases 
extract  further  cpiantities  of  bituminous  constituents 
from  the  solid  residue.  Extraction  with  aniline  and 
pyridine  is  costly,  so  it  is  proposed  to  use  phenols  or 
phenolic  constituents  of  tars  for  the  purpose.  The 
extraction  may  be  perfoi-med  by  the  phenol  alone,  or  it 
may  be  preceded  by  an  extraction  with  hydrocarbons. 
By  filtration  of  the  mixture  of  tar  or  other  substance 
with  phenol,  and  washing  with  a  further  quantity  of 
phenol  and  then  with  alkali  and  water,  a  pure  carbon  is  said 
to  be  obtained.  The  ])henol  is  .separated  from  the  extract 
by  treatment  with  alkali  and  precipitation  of  the  solution 
mth  carbon  dioxide.  The  bituminous  extract  obtained 
Ihas  a  considerably  higher  softening-point  than  that  ])ro- 
duced  by  extraction  with  hydrocarbon  alone. — T.  F.  B. 

I'lirajjin  wax  for  candles  or  other  purposes  ;    Manufacture 

of  .     R.  H.  F.  Finlay,  Belfast.     Eng.  Pat.  8768, 

April  13,  1909. 

The  stearine  commonly  added  to  paraffin  wax  to  increase 
Its  strength  and  jirevent  crystallisation  in  the  moulds 
w  partially  or  completely  replaced  by  a  small  quantity 
"f  a  soap  or  soaps.  These  may  be  salts  either  of  alkali 
iiftals  or  of  other  inorganic  bases  with  fatty  or  allied 
.irids.— C.  A.  M. 

Sulphuric  arid  and  oils  ;    Process  for  the  recovery  of  

from  wa^ste  acid  of  all  kinds.  G.  Stolzenwald.  Ger. 
Pat.  213,589,  May  23,  1908.  Addition  to  Ger.  Pat. 
212,000,  Aug.  0,  1907. 

If  the  waste  acid  contains  much  tarry  or  resinous  matter, 
t  is  diluted  with  water,  and  heated  in  covered  lead  pans, 
I  he  vapours  being  passed  to  a  condenser  to  recover  volatile 
lils.  When  most  of  the  volatile  oils  have  distilled  over. 
tlie  residual  acid  is  run  into  a  settling  vessel  and  allowed 
III  cool,  when  the  greater  part  of  the  resinous  and  tarry 
'natters  rises  to  the  surface  and  forms  a  solid  cake.  After 
iimoving  this,  the  acid  is  treated  in  the  apparatus 
lescribed  in  the  main  patent  (this  J.,  1909,  1081). — -A.  S. 

Improving  tar  oil  [for  preserving  wood,  etc.].     Ger.   Pat. 
213,715.     See  IX. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

.Hosanilinr  hydrochloride  and  Crystal  Violet  ;  Decom position 

!    of  the  hvrosulphonic  acids  of  in  aqueous  solution. 

•J.  H.  Kastle.     Amer.  Chem.  J.,  1909,  42,  293—300. 

\icORDiNG  to  Hantzsch  and  Osswald  (this  J.,  1900,  236), 
lie  compound  obtained  by  the  action  of  sulphtir  dioxide 
•II   pararosaniline   hydrochloride   has   the   constitution. 


(H,N.C6H4), 


C.S03H  +  2H,O, 


C1H.H.,N.C6H4/ 

and  these  workers  gave  it  the  name  pararosaniline  hydro- 
chloride leueosulphonic  acid  ;  it  is  partially  decomposed 
by  a  current  of  carbon  dioxide  even  in  the  cold,  para- 
rosaniline hydrochloride  being  regenerated.  The  author 
has  now  investigated  the  nature  of  the  decomposition  of 
the  leucosidphonic  acids  of  rosanUinc  hydrochloride  and 
Crystal  Violet  in  aqueous  solution.  Dilute  solutions 
(about  0-1  per  cent.)  of  rosaniline  hydrochloride  and 
Crystal  Violet  were  decolorised  with  sulphur  dioxide. 
On  evaporation,  the  decolorised  solutions  yield  the  original 
dyestuffs,  and  on  boiling  for  a  long  time,  they  become 
IJermanently  coloured  ;  if,  however,  they  are  only  boiled 
for  a  short  time  so  that  all  the  sulphur  dioxide  is  not 
removed,  the  colours  appear  and  persist  in  the  hot  solutions 
but  disappear  on  cooling  ;  the  changes  may  be  repeated 
several  times  on  the  same  solution  by  alternate  heating 
and  cooling.  The  author  has  also  shown  that  the  decom- 
position of  the  leueosulphonic  acids  of  the  dyestuffs  of 
the  pararosaniline  type  in  aqueous  solution  is  a  reversible 
process,  and  that  atmospheric  air  does  not  cause  the 
above-mentioned  changes  of  colour.  As  to  whether  the 
change  is  one  of  simple  or  of  hydrolytic  dissociation 
remains  to  be  decided  ;  the  author  inclines  to  the  latter 
view. — L.  E. 

Ethylene    derivatives    containing    nitrogen,     (i.    Busignies. 
Comptes  rend.,   1909,  149,  348—350. 

Bv  the  action  of  the  Grignard  reagent  on  amino-  or 
alkylamino  ketones  the  author  has  prepared  a  number 
of  ethylene  bases.  The  following  were  obtained  by 
using,  on  the  one  hand,  methyl,  ethyl  and  isoamyl  iodides 
and  benzyl  cMoride  and,  on  the  other  hand,  dimethyl- 
aminobenzophenoue,  Michler's  ketone,  and  tetraethyl- 
diaminobenzophenone :  p-dimethylaminodiphenylethyl- 
ene,  m.pt.  47°  C.  ;  j)-dimethylaminodiphenylpropylene, 
m.pt.  91°  C.  ;  pp-tetramethyldiarainodiphenylethylene, 
m.pt.  115°  C;  pp-tetramethyldiaminodiphenylpropylene. 
m.pt.  99°  C.  ;  isoamylidenetetramethyldiaminodiphenyl- 
methane,  m.pt.  61°  C.  ;  pp-tctraethyldiaminodiphenyl- 
ethylene,  m.pt.  102°  C.  ;  and  pp-tetraethyldiaminodi- 
phenylpropylene,  m.pt.  56°  C.  These  ethylene  derivatives 
combine  with  2  atoms  of  hydrogen  to  give  the  corre- 
sponding saturated  compounds. — J.  C.  C. 

Leuco  bases  and  dyestuffs  derived  from  diphenylethylene ; 

New  series  of .     P.  Lemoult.     Comptes  rend..  1909. 

149,   606—608.     (See  also  Fr.   Pat.  388,187 :    this  J.. 
1908,  936). 

The  substances  described  by  Busignies  (preceding  abstract) 
are  true  leuco-bases  for  on  oxidation  in  acid  solution 
(best  with  sodium  nitrite)  they  give  the  following  colours  : — 
tetramethyldiaminodiphcnylethylene,  green ;  tetraethyl- 
diaminodiphenylethylene,  green ;  tetramethyldiamino- 
diphenylpropylene,  blue ;  tetraethyldiaminodiphenylpropyl- 
ene,  blue ;  tetramethyldiaminodiphenylphenylethylene, 
greenish  blue,  and  tetraethyldiaminodiphenylphenylethyl- 
cne,  blue  green.  These  colours  can  be  fixed  on  tanuin- 
mordanted  cotton  when  sodium  nitrite  is  added  to  the 
bath  containing  the  fibre  and  leuco-base. — J.  C.  C. 

Hydroxyazo-derivatives  obtained  from  aminomethiihne- 
catechol.  E.  Mameli.  Gaz.  chim.  ital.,  1909,  39,  11.. 
314—321. 

By  combining  the  diazb-derivative  of  aminomethylene- 
catechol,  CHjO, :  CeH^.NH.LCHjO,  :  NH,^  1  :  2 :  ,5],  with 
phenols  or  their  derivatives,  hydroxyazo-compounds  are 
obtained,  which  act  as  acid  dyestuffs.  They  arc  siiccially 
suitable  for  dyeing  wool  and  silk  in  a  bath  containing 
sulphuric  acid  and  sodium  sidphate  ;  and  in  a  lesser  degree 
for  dyeing  artificial  silk  in  a  bath  containing  acetic  acid. 
They  also  dye  cotton  mordanted  with  tannin  and  tartar 
emetic  in  a  bath  containing  acetic  acid.  The  shades  produced 
are  fast  to  washing  and  light,  esjjecially  on  wool  and  silk. 
The  dyestuffs  from  phenol,  o-  and  p-cresol,  o-  and 
/3-naphthol,  and  salicylic  acid  were  prepared.     Of  these, 
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the  products  from  phenol  and  a-naphthol  possessed  the 
greatest  colouring  power,  the  latter  dyeing  wool  dark  red 
in  an  acid  bath. — A.  S. 

Tri-indylmtthane  dytsliiffs.  A  new  class  of  dye^tuff  of 
hioehtmical  imjmrlance.  A.  Ellinger  and  C.  Flaniand. 
Z.  physiol.  Chfiu.,  1909.  62,  276—280. 

Eluxoku  found  in  1900  (Bcr..  39,  2519)  that  when 
/3-indolaldehydc  is  healed  with  niodcratoly  oomintratcd 
acids  a  red  liytstutT  is  obtained.  The  authors  have 
investigated  this  more  fully,  and  find  that  the  dye.stufi 
prejjarcd  by  the  use  of  oO  per  cent,  sulphuric  acid  dyes 
wool  and  silk  from  alcoholic  acetic  acid  solution  in  red- 
brown  sliadcs  inclining  to  violet.  As  this  reaction  is  accom- 
panied by  the  formation  of  formic  acid  and  sulphur 
dioxide,  it  seemed  likely  that  the  dyestuti  had  Itecn  ftirincd 
by  condensation  of  indolaUliliyde  with  indole  and  sub- 
sequent oxidation  and  salt  formation,  and  that  it  con 
sistcd  of  a  tri-indylmethane  derivative.  This  was  proved 
by  its  synthesis  from  indole,  chloroform  and  alcoholic 
potash.  The  dye-base  has  therefore  the  formula, 
HO.C:  (CgHjN),,  and  the  salt  the  formula. 


V 


CiqCsHeX), 

-N:CH 
H^l 


On  heating  the  dyestuff  with  water  under  pressure,  it  is 
decomposed  into  indole  and  indolaldehyde.  The  authors 
think  it  probable  that  urorosein  and  "  seatole  red  "  may 
belong  to  this  new  series. — J.  C.  C. 

EnH.VTUM.^ — This  Journal.  1909,  page  1082,  col.  1,  line 
:?0  from  top,  for  "  85°— 87°  C."  read  "  64°— 0.5°  C." 

Patents. 

Azo  dyestuff.  M.  Kahn  and  A.  Ossenbcck.  Assignors  to 
Farbenfabr.  vonn.  F.  Bayer  und  Co.,  Elberfcld,  Ger- 
many.    U.S.  Pat.  935,031.  Sept.  28,  1909. 

The  azo  dyestuffs  obtainable  from  dinitro-orthoamino-m- 
cresol  and  2-arylainino-5-na|)hlhol-7-sulphonic  acids  are 
dark  powders,  soluble  in  water  with  a  violet  colour,  and 
dye  wool  in  violet  shades  which  are  converted  into  fast 
black  shades  by  chroming. — F.  il. 

Azo  dyestuffs.  P.  Volkmann,  Assignor  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co.,  Elberfcld,  Germany.  U.S. 
Pats.  935,829  and  935,830,  Oct.  5,  1909. 

D1.4Z0TISED  toluidincs  or  toluidinesulphonic  acids  are 
combined  with  l-sulphoaryl-3-methyl-5-pyrazoloncs.  The 
dyestuffs  from  /)-toluidine  and  2-toluidine-5-sulphonic 
acid  are  especially  claimed.  All  the  products  are  soluble 
in  water,  and  dye  wool  yellow  shades. — T.  F.  B. 

Azo  dyestuff.  M.  Kahn,  Assignor  to  Farbenfabr.  vonn. 
F.  Bayer  und  Co.,  Elberfcld,  Germany.  U.S.  Pat. 
930,456,   Oct.   12,   1909. 

Claim  is  made  for  the  dyestuff  obtained  from  diazotised 
p-aminochrysoidine  and  1  :  S-aminoMa))hthol-4  :  6-disul- 
phonic  acid.  It  forms  a  dark  powder  giving  a  blue  .solution 
with  concentrated  sulphuric  acid  and  dyeing  cotton  in 
blue  shades  which  when  developed  with  diazotised 
p-nitranilinc  arc  changed  to  black.— -J.  C.  C. 

Tetrazo    dyestuff ;     Orange    to    red    .     A.    Schedler, 

Assignor  toSoc.  Chem.  Ind.  in  Basel,  Switzerland.     U.S. 
Pat.  936,367,  Oct.   12,  1909. 

(Xaim  is  made  for  the  tetrazo  dyestuffs  obtained  by 
combination  of  one  molecule  of  the  tetrazo  derivative  of 
a  diamine  of  the  general  formula,  NH...R'.X.K.NH2, 
with  two  molecules  of  a  component  one  of  which  is  a 
molecule  of  an  aminoarjd-5-pjTazolone  derivative.  The 
jiroducts  are  brownish-yellow  to  brown  powders  dyeing 
vinraordanted  cotton  in  orange-yellow  to  orange-red 
shades  which,  when  further  diazotised  and  developed  with 
fi-naphthol,    yield   orange    to   red   tints  fast   to   washing. 

—J.  C.  C. 


Monoazo  dyestuffs  ;    Production   of  new .     Aet.-Ge- 

f.   Anilinfabr.     Fr.   Pat.  401,000,  Mareh   15,   1909. 

The  new  dyestuffs  are  obtained  by  combining  diazo-eom- 
pounds  with  3-aniino-4-  and  -2-cresols  (CH,  :  OH  :  NHj=  , 
1:4:3  and  1:2:3)  in  acid  solution.  They  dye  un- 
mordanted  wool  from  an  acid  bath  and  are  specially 
suitable  for  subsequent  chroming.  They  can  also  be 
used  .IS  intermediate  products  for  the  production  of 
polyazo  dv<'stuffs.  The  azo-dyestuff  prepared  from 
diazotised  p-uitraniline  and  3-amino-4-cresol  is  a  red 
powder  with  a  green,  metallic  lustre.  Wheit  /i-clUor- 
anilinesulphonic  acid  is  used  instead  of  p-nitranilinc.  the 
resulting  dyestuff  forms  a  red  ))ott der  with  a  green  metallie 
lustre  ;  it  dyes  wool  in  brown  shades  which  ehatjge  to 
brownish-red  on  chroming.  The  dyestuff  obtained  by 
combining  diazotis<'d  sulphanilie  acid  with  3-aniino-2- 
cresol  is  a  red  powder  ;  it  dyes  wool  in  brow  nish-orangi' 
shades  which  become  brown  on  chroming. — J.  C.  C. 

Yellow  di/esluff  ;    I'roduelion  of  a  .     L.  Cassella  tmd 

Co.     Fr.  Pat.  401.379,  Jidy  21.  1908. 
Bv      condensing      dinitrostilbenedisul|)honic      acid      with 
formaldehyde   in   the   presence   of   sodium    hydroxide,   a 
dyestuff  is  ])roduced  which  dyes  cotton  dirit-t  in  yellow 
shades  fast  to  washing,  light,  and  chlorine. — J.  C.  C. 

llalogenaled  indigos  and  intermediate  -products  serving  for 

their    mnnufartnre  ;      Production    of     .     Badiscbe 

Anilin  und  Soda  Fal.rik.     Fr.  Pat.  401..50(i.  April  I.  1909. 
Under  Int.  Conv..  Dec.  12,  190H.  and  .Mareh  9.  1909. 

Xkithkk  the  halogen  derivatives  of  phenylglycine  nor  of 
phcnylglycine-o-earboxylic  acid  can  be  transformed  into 
halogenated  derivatives  of  indigo,  because  the  halogens  are 
eliminated  in  the  necessary  operations.  It  is  now  found, 
however,  that  the  acid  or  neutral  esters  of  halogenated 
phenylglyeine-o-carboxylic  acids  can  be  transformed  into 
the  corrcspondint;  halogenatol  indigos  without  loss  of 
halogen.  Example  1  :  Dichlciroanl  liranilic  acid  (m.  p. 
222° — 224"  C.)  is  treated  with  formaldehyde  and  the  pro- 
duct convcrti'd  into  oi-cyanomethyldichloroanthranilic 
acid  by  digestion  with  potassium  cyanide.  On  hydrolysis 
of  this  nitrilo,  4 :  G-dichlorophenylglycine-2-earboxylic 
acid,  identical  with  the  acid  ])roduced  by  chlorinatiog 
phenylglyeinccarboxylic  acid,  is  obtained.  E.xamplo  2  ; 
Dibromoanthranilic  acid.  m.  pt.  245° — 248°  C,  is  prepared 
in  a  similar  way  from  dibromoanthranilic  acid.  in.  pi. 
225°  C.  Example  3  :  By  the  same  ))rocess  tetrachloro- 
anthranilic  acid  is  converted  into  tetrachlorophenylglycine- 
o-carboxylic  acid,  m.  pt.  198°  C.  Example  4:  By  the 
same  series  of  ojx'rations  anthranilodiaeetie  acid. 
CO,H.C„H,.X(CH,.CO,H).^,  identical  with  the  acid 
obtained  from  anthranilic  acid  and  chloracetic  acid,  i* 
prepared  cither  from  w-cyanomethylanthraniUc  acid  or 
phenylglycinc-o-carboxylic  acid.  Example  5  :  By  chlorin- 
ating dimethylphenylglycine-o-carboxylato  in  benzene 
solution,  dimethyldichlorophenylglycinc-o-carbo.\ylate  is 
produced.  Example  6  :  The  same  ester,  m.  pt.  78°  C. 
is  obtained  by  methylating  4  :  6-dichlorophenylglycine-2- 
earboxylic  acid.  Example  7  :  On  treating  the  ester 
described  in  the  precetling  example  with  sodium  in  toluene 
solution,  methvl  5  :  7-dichloroindoxylcarboxvlate. 


C«H,C1,< 


/ 


NH 


\ 


C.C0,.CH3, 


'\C(OH)/ 

m.  pt.  19.5°  C,  is  produced,  and  on  heating  this  with  diluli 
aqueous  sodium  hydroxide,  5:7:5':  7'-tetrachloroindigi' 

01  Cl 

Cll,     t CO  >*^  =  '^•o  I  ^    Jci, 

is  obtained.  This  is  a  blue  powder  which  dye«  eotloii  and 
wool  in  bright  blue  shades.  Example  8  :  Methyl  7-chloro- 
5-bromoindoxylcarboxylate  is  prepared  by  trealinK 
methyl  4.bromo-6-chlorophenylglycine-2-carboxylate  with 
sodium  methoxide.  and  on  treatment  with  aqueous  sodium 
hydroxide  it  yields  7  :  7'-dichloro-5  :  5'-dibromoindigo 
which  dyes  cotton  in  bright  greenish-blue  shades. — J.  C  C. 
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Azo  dt/estuff  ;  Manufacture  of  a  new .     P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.   Eng.  Pat.  24.600,  Nov.  16.  1908. 

See  Fr.  Pat.  396,381  of  1908  ;  this  J.,  1909,  56.5.— T.  F.  B. 

Azo  dyestufjs ;     Manufacture   of   .     P.    A.    Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.    Eng.  Pat.  657,  Jan.  11,  1909. 

See  U.S.  Pat.  935,031  of  1909  ;   preceding.  —T.  F.  B. 

Anthracene    derivatives ;     Manufacture    of    .     P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  2373.  Feb."  1, 
1909.     Addition  to  Eng.  Pat.  1822,  .Tan.  27,  1908. 

See  Addition  of  Jan.  29,  1909,  to  Fr.  Pat.  386,599  of  190S  ; 
this  J.,  1909,  976.— T.  F.  B. 

Qallocijanine  dyeslufjs  and  process  of  makinij  same.  W. 
Lommel,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und 
Co.,  Elberfeld,  Germany.  U.S.  Pats.  936.247  and 
930,248,  Oct.  5,  1909. 

See  Addition  of  Feb.  23,  1909,  to  Fr.  Pat.  396,564     of 
1908  ;   this  J.,  1909,  1029.— T.  F.  B. 

Azo  dypstufjs.  J.  .Jansen  and  W.  Neelmeier,  Leverkusen, 
Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.    U.S.  Pat.  936.321,  Oct.  12,  1909. 

See  Fr.  Pat.  396,833  of  1908  ;  this  J.,  1909,  590.— T.  F.  B. 

Monoazo  dyestu§s  ;   Manufacture  of  yellow  .     A.  G. 

Bloxam,  London.  From  Act.-Ges.  f.  Anilinfabr.,  Berlin. 
Eng.  Pat.  6728,  March  20,  1909. 

SEEFr.  Pat.  401,133  of  1909:  this  J.,  1909,  1082.— T.  F.  B. 

Chromable  [azo]  dyeslufjs  ;    Manufacture  of  red  .     L. 

Cassella  und  Co.,  Frankfort  on  Maine,  Germany.    Eng. 

Pat.  10,187,  April  29,  1909.    Under  Int.  Conv..  Mav  26. 

1908.     Addition    to    Eng.    Pat.    8154    of    1909,    dated 

April  7,  1908. 
See  Addition  of  May  26.  1908,  to  Fr.  Pat.  398,980  of  1908  ; 
this  J.,  1909,  976.— T.  F.  B. 

Dyestuffs  ;  Process  for  producing  chrome .    L.  Cassella 

und  Co.    Fr.  Pat.  401,548,  July  29,  1908. 

See  Eng.  Pat.  16,743  of  1908  ;  this  J.,  1909,  879.— T.  F.  B. 

Azo  dyestufj  ;   Process  of  mal-ing  a  red .    E.  Ulrichs, 

Elberfeld.  Assignor  to  Wiilfing,  Dahl,  und  Co.,  A.-G., 
Barmen,  Germany.    U.S.  Pat.  936,260,  Oct.  5,  1909. 

See  Eng.  Pat.  4859  of  1909  ;  this  J.,  1909,  975.— T.  F.  B. 

Azo  dyestufj.  O.  Schmidt,  Mannheim,  Assignor  to  Badische 
Anilin  und  Soda  Faljrik.  Ludnigshafen  on  Rhine, 
Germany.    U.S.  Pat.  936,951,  Oct.  12,  1909. 

See  Eng.  Pat.  25,311  of  1908  ;  this  J.,  1909,460.- T.  F.  B. 


V.-PREPARING,    BLEACHING,    DYEING, 

PRINTING  AND  FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

Nigriain  ;    The  production  of  and  similar  dyestuffs 

on  the  fibre.  J.  Brandt,  Sealed  Note  No.  1027,  dated 
Mar.  16,  1898,  and  Report  thereon  by  R.  Federmann. 
Bull.  Soc.  Ind.  Jlulhouse,  1909,  79,  251—254. 

NlQEisiN  is  produced  when  aqueous  or  alcoholic  solutions 
of  nitrosodimethylaniline  hydrochloride  are  boiled. 
Upon  printing  a  thickened  solution  of  this  salt  upon  cotton 
and  then  steaming,  a  yellow  shade  is  obtained  but  no 
decomposition  of  the  nitroso  compound  takes  place,  where- 
as in  the  presence  of  an  organic  acid  a  grey  (similar  in 
shade  to  that  given  by  Nigrisin  upon  unmordaiitcd 
cotton)  is  produced  on  steaming.  By  ^'placing  the 
organic  acid  by  tannin  steaming,  fixing  with  tartar  emetic 
and  washing,  a  deep  rich  grey  is  obtained.  Level 
shades  are  obtained  by  dyeing  in  a  weak  bath  of  nitroso- 
dimethylaniline salt  and  tannin,  drying  in  the  hot  Hue, 
steaming,  and  fixing  with  tartar  emetic  ;  by  reduction  the 
nitroso  compound  is  converted  into  dimethylparaphenyl- 


enediamine,  so  that  by  printing  with  suitable  reducing 
pastes,  white  and  colour  discharge  effects  upoti  a  grey 
ground  are  obtained. — F.  M. 

Patents. 

Artificial    fibres    from    cellulose;     Manufacture    of    . 

W.  P.  Dreaper,  Fehxstowe.     Eng.  Pat.  20,316,  Sept.  28, 
1908. 

SoLtTTloss  of  cellulose  in  the  ordinary  cuprammouium 
solution  will  give  good  filaments  when  squirted  into 
concentrated  alkaUne  solutions  to  which  have  been  added 
organic  substances  which  materially  increase  the  viscosity 
of  the  solutions.  For  example  a  10  per  cent,  solution  of 
glucose  containing  10  per  cent,  of  sodium  hydroxide 
may  be  used  for  spinning  with  a  10 — 12  per  cent,  solution 
of  cellulose.  The  temperature  of  the  pieeipitating  bath 
may  be  raised  even  up  to  70°  C.  Where  such  a  bath 
is  used,  the  cellulose  or  hydrocellulose  is  dissolved  in 
aqueous  solutions  containing  either  zinc  chloride  or 
copper  carbonate  dissolved  in  ammonia. — P.  F.  C. 

Cellulose  and  albuminoid  bodies  [Artificial  silk];    Process 

of     strengtheneing      .       X.       Eschalier.        Fourth 

Addition,  dated  March  31,  P>09,  to  Fr.  Pat.  374,724, 
April  24,  1906  (this  J.,  1907,  821). 
The  reagents  used  for  the  "  sthenosage "  of  artificial 
silk,  etc.,  may  be  dissolved  in  other  media  than  water, 
e.g.  acetone,  alcohol,  glycerin,  etc.  The  use  of  acetone  is 
particularly  advantageous,  since  it  dispenses  with  the 
usual  process  of  dehydration.  The  dry  silk  is  introduced 
into  a  bath  eomijosed  of  150 — 200  parts  of  acetone,  5 — 20 
parts  of  40  per  cent,  formaldehyde  and  0-5 — 0'15  part  of 
sulphuric  acid  of  66°  B.  or  hydrochloric  acid  of  23°  B. 
These  quantities  are  sufficient  for  treating  10  parts  of 
silk.  The  whole  is  boiled  for  3 — 5  hours  under  a  reflux 
condenser,  the  silk  being  completely  immersed.  The  sUk 
is  then  washed  vrith  water  and  dried.  When  required 
for  dyeing,  the  silk  is  subsequently  steeped  in  an  alkaline 
solution  of  a  hypochlorite,  containing  30 — 50  grms. 
of  sodium  hydroxide  and  3 — 5  litres  of  available  chlorine 
per  litre.  Other  acids  may  be  used,  if  desired,  instead 
of  the  mineral  acids. — J.  F.  B. 

Artificial    threads ;     Preparation    of    stable    solutions    for 

obtaining   .     P.    Friedrich.     First  Addition,  dated 

Mar.  23,  1909,  to  Fr.  Pat.  400,321,  Feb.  13,  1909.  Under 
Int.  Conv.,  Mar.  30,  1908. 
According  to  the  principal  patent  (see  Eng.  Pat.  4104  of 
1909  ;  this  J.,  1909,  934),  carbohydrates  or  gums  were 
added  to  the  solutions  of  cellulose.  Solutions  having  the 
same  properties  can  be  more  directly  obtained  by  preparing 
the  cellulose  solutions  from  those  plants  which  contain  both 
carbohydrates  and  cellulose.  The  outside  layers  of  the 
rice  plant,  for  example,  give  good  results  if  they  are  first 
treated  with  alkahs  and  then  bleached  and  washed  before 
being  dissolved  in  a  cuprammouium  solution. — P.  F.  C. 

Colloidal   solutions    of   ammoniacal   cvpric    hydroxide   for 
the  manufacture  of  threads  and  filaments  of  cellulose  ; 

Preparation    of    .     Soc.    Anon.    Le    Crinoid.     Fr. 

Pat.  401,741,  Aug.  0,  1908. 
As  described  in  Fr.  Pat.  362,986  of  1906  (this  J.,  1906, 
808)  colloidal  ammoniacal  cupric  hydroxide  can  be 
separated  from  the  other  constituents  of  a  cuprani- 
monium  solution  by  dialysis,  and  it  is  this  substance  which 
has  the  property  of  dissolving  cellulose.  It  is  found  that 
when  all  the  cupric  hydroxide  in  a  cuprammonium 
solution  is  in  the  colloidal  state,  approximately  two  parts 
of  cellnlosecan  bedissolved  by  each  partof  cupric  hydroxide 
in  solution.  These  colloidal  solutions  can  be  prepared 
in  two  ways  : — (A).  By  treating  solutions  of  co]>per  salts 
with  ammonia  and  caustic  alkalis,  the  solu'iions  being 
of  such  concentrations  that  the  cuprammonium  solution 
contains  no  more  than  15  grms.  of  cupric  oxide  per  litre. 
(B).  By  the  joint  action  of  air  and  ammonia  on  metallic 
copper  in  the  cold  and  subsequent  dialysis  of  the  product. 
Pure  cellulose  is  dissolved  in  liquor  A  to  which  has  been 
added  enough  of  liquor  B  to  make  the  mixed  solutions 
sufficiently  concentrated  to  dissolve  the  amount  of  cellulose 
required  for  the  filament  to  be  made. — P.  F.  C. 
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Kier  for  scouring  fabrics  open  width  under  pressure  and 
having  lateral  circulation.  Soc.  Anon,  de  Tointuro  et 
Impression  de  Saint-Julien.  Fr.  Pat.  401,(590,  Apr.  G, 
1909. 
This  apparatus  comprises  a  rectangular  vat  which  is 
provided  with  two  perforated  vertical  slieet  iron  partitions 
arranged  near  to  iip|)osite  walls.  Between  each  partition 
and  its  neighbouring  wall,  steam  coils  are  disposed  to 
maintain  the  tnnperatiire  of  the  scouring  liquor.  The 
vat  is  placed  in  eoimeetion  with  a  pump  by  means  of 
pipes  which  arc  ~o  arranged  that  the  liquor  has  to  circulate 
laterally  througli  the  fabric,  the  latter  being  ]ilaited  down 
inside  the  vat,  and  through  tlie  perforations  in  tlie 
partitions.  A  tubular  apparatus  for  heating  the  scouring 
liquor  witliout  diluting  it  is  also  included  in  the  system. 
The  apparatus  is  provided  with  devices  for  removing 
the  lid  of  the  kier  and  with  an  arrangement  for  keeping 
■the  material  in  position  during  the  scouring  operation. 

— P.  F.  C. 

Bleaching  of  tejctile  materials  by  emuUified  slearine.  E. 
Lasbordes.  First  Addition,  dated  Mar.  25,  1909, 
to  Fr.  Pat.  399,514,  Feb.  8.  1909  (tliis  J.,  1909,  979). 
Ix  the  bleaching  process  described  in  the  principal  patent, 
the  effective  agent  is  the  stcarine  which,  especially  when 
it  has  an  acid  reaction,  is  able  of  itself  to  produce  a  good 
white.  The  best  result  is  obtained  if  the  material  is  exposed 
to  air  for  a  time  after  being  withdrawn  from  the  bleaching 
bath.— P.  F.  C. 

Dyeing  and  sizing,  or  dyeing  and  starching,  in  one  opera- 
tion, i/arns  or  fabrics  made  of  vegetable  fibres.  E.  F. 
Kur,  Bournemouth.     Eng.  I'at.  20,743,  Oct.  2,  1908. 

An  alkaline  size  is  ))repared  by  mixing  30  lb.  of  farina 
or  other  sizing  material  with  30  galls,  of  cold  water  and 
next  adding  not  less  than  2  galls,  of  caustic  soda  lye 
of  44°  Tw.,  the  mixture  being  then  stirred  till  transparent 
and  of  a  pasty  consistence.  Ten  galls,  of  the  alkaline 
sizing  are  mixed  with  a  boiling  solution  of  9  lb.  of  dycstulT 
in  20  galls,  of  water.  This  solution  may  then  be  apjilied 
to  piece  goods  on  a  padding  maehine  and  to  warp  yarns 
in  the  sow-box  of  a  sizing  macliine. — P.  F.  C. 

Silk  ;  T reatment  of  materials  containing .     T.  Boettger, 

Haekcnsack,  and  F.  Vom  Evser.  RochcUe  Park,  N.J. 
U.8.  Pat.  935,292,  Sept.  28,"  1909. 

The  treatment  consists  in  subjecting  the  material  to  the 
action  of  a  hot.  dilute,  slightly  alkaline  solution  of  Turkey 
Red  oil  and  then  dyeing  without  previous  washing. — F.  Jl. 

Loading  agent  or  sizing  ingredient  [for  textiles]  ;  Production 

of  a .      J.  H    Richardson.  JIanchestcr.     Eng.  Pat. 

493,  Jan.  8,  1909. 

CnrsA  clay  is  dried  at  212—220°  F.,  then  very  finely 
powdered  and  is  finally  screened. — P.  F.  C. 

Wool ;    Electrical  process  for  removing  the  grease  and  yolk 

from  Olid  apparatus  therefor.     R.   Vandatte  and 

B.  Lagye,  Antwerp.     Eng.  Pat.  5859,  March  11,  1909. 

See  Fr.  Pat.  399,875  of  1909  :  this  J.,  1909,  934.— T.  F.  B. 

Textile  materials  ;     Apparatus  for  treating  atid  for 

mixing  li(juids  with  chemicals,  dyeing  materials,  oils,  and 
the  like.  R.  Diederichs,  Cologne,  (iermany.  Eng.  Pat. 
22,738,  Oct.  26,  1908.  Addition  to  Eng.  Pat.  8821. 
April  22,   1908. 

See  Addition  of  Oct.  2fi.  1908,  to  Fr.  Pat.  390.105  of  I90S  ; 

this  J..  1909,  471.— T.  F.  B. 

Dyeing     and     printing     [with     dianthra<iuinonylami»t>:]  ; 

Process    of    .     P.     A.     Newton.     London.     From 

Farbenfabr.  vorm.  F.  Bayer  unil  Co..  Elberield,  Cermany. 
Eng.  Pat.  24,810.  Nov."  18,  1908. 

SEEGer.  Pat.  208.845  of  1908  ;  this  J..  1909,519.— T.  F.  B. 

Dyeing  with  oxyanthraquinone  dycstufjs.  P.  A.  Newton, 
I^ondon.  From  Farbenfabr.  vorm.  1".  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  2li,4(iO.  Dec.  7.   1908. 

.>^EEFr.  Pat.  397,059  of  1908:  thisj..  IIMiil.  7'.I2.— T.  F.  B. 


Dyeing  ivoollen  yam  on  bobbins  ;  Method  of,  and  apparalu.^ 

for  .     H.   JIalv.   Bodburg,   Germany.     Eng.    Pat. 

5575,  March  8.  1909. 

See  Fr.  Pat.  401 ,290  of  1909  ;  this  J.,  1909, 1085.— T.  V.  B. 

Dyeings  trith  sulphide  dyestufjs  ;    Production  of   fast 

in    iron    appiiralu.^.     L.    Cassella    und    Co.     Fr.    Pat. 
401.589,  July  30,  1908. 

See  Eng.  Pat.  17,267  of  1908  ;  this  J..  1909,  701.— T.  F.  B. 


Printing  on  fell  and  the  like  ;    Procesn  ol 

Mitchell,  Lincoln.     U.S.  Pat.  935,675,  Oct. 


R.  J.  C 

,   1909. 

See  Eng.  Pat.  20,747  of  1907  ;  tliis  J.,  1908,  683.— T.  F.  B. 

Zinc  formahlthyde  sulphoxylate  ;  Process  of  preparing . 

F.  Kadeniacher.Prague-Kai-olinenthal, -Austria- Hungary. 
U.S.  Pat.  935,815,  Oct.  5,  1909. 

See  Eng.  Pat.  4761  of  1908  ;  this  J.,  1908,  1058.— T.  V.  B. 

Vegetable  fibres  ;     Method  and  means  for  protecting  from 
decomposition    and    putrefaction    — .     A.    (ladd    and 

G.  Dillbcrg,   Oevedsg&rd,   Sweden.     U.S.  Pat.  936.1 13. 
Oct.  5.  1!)09. 

See  Eng.  Pat.  16,757  of  1907  ;  this  J.,  1!108,  499.— T.  F.  B. 


VII.  -ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Hydrocyanic  acid  ;   Formation  of from  ammonia  and 

wood  charcoal  and  from  di-  and  trimethylamine.  G.  A. 
VocrkcHus.  Chcm.-Zeit.,  1909,  33,  1025—1026,  1078— 
1081.   1090—1092. 

In  Bucb's  process  (see  Eng.  Pat.  7171  of  1895;  this  J., 
1890,  114)  for  the  utilisation  of  the  nitrogen  contained  in 
the  vinassc  from  beetroot  molasses,  the  latter  is  first 
subjected  to  destructive  distillation  at  about  ()40°  C,  and 
the  distillation  gases,  which  contain  steam,  carbon  dioxide 
and  monoxide,  hydrogen,  methane,  nitrogen,  ammonia, 
and  mcthylamincs,  arc  heated  to  800° — lOtXJ^  C.  in  a  su])er- 
heatcr.     The   resulting   gaseous   mixture   contains   about 

7  per  cent,  by  vol.  of  hydrocyanic  acid,  7  of  ammonia. 

8  of  methane,  12  of  hydrogen,  18  of  carbon  monoxide. 
24  of  carbon  dioxide,  and  24  of  nitrogen.  In  order  to  gain 
an  insight  into  the  reactions  taking  place  in  the  super- 
heater, the  author  has  studied  the  behaviour  of  ammonia 
in  presence  of  wood  charcoal  at  temperatures  between 
700°  and  l(l((0'  ('.,  and  the  eflfect  of  heating  di-  and  tri- 
methylamii\c  to  temperatures  of  from  600°  to  1000"  C. 
It  was  found  that  at  temperatures  above  700°  C.  when  a 
mixture  of  ammonia  and  hydrogen  is  led  over  wood  char- 
coal, the  gaseous  mixture  produced  contains  hydrocyanic 
acid,  ammonia,  nitrogen,  and  hyilrogen,  but  no  methane. 
The  ratio  of  ammonia  to  hydrocyanic  a<id  varies.  The 
yield  of  hydrocyanic  acid  and  the  ))roportion  of  undecom- 
posed  ammonia  both  rise  with  increasing  dilution  of  the 
ammonia  and  with  increase  of  the  velocity  with  which  it  is 
passed  over  the  charcoal ;  dilution  with  coal  gas  is  better 
than  dilution  with  hydrogen  in  regard  to  yield  of  hydro- 
cyanic acid.  The  best  yield  of  hydrocyanic  acid  is  obtained 
at  about  1000°  C.  The  activity  of  the  charcoal  gradually 
decreases.  The  experiments  as  to  the  effect  of  heat  tm 
tri-  and  di-mcthylamine,  showed  that  at  800°— UKMi°  C. 
the  former  is  decomposed  almost  quantitatively  into 
hydrocyanic  acid  and  methane  ;  below  800°  C.  the  form- 
ation of  hydrocyanic  acid  is  less,  and  it  ceases  altogether 
at  ti(K)°  C,  at  which  temperature  trimethylamine  probably 
forms  tetramcthvlhvdrazine,  according  to  the  equation: 
2N(CH,),  +  H,="(CH,);N.N(CH,)„  +  2CH,.  Dimethyl, 
amine  decompo.scs  (|uantitatively  inio  hydroiyamc  and. 
methane,  and  hydrogen  at  820° — 1120'  C.  but  when  mixed 
with  more  than  50  jx-r  cent,  of  hydrogi'u,  a  portion  also 
decompo.scs  in  accordance  with  the  equation  :  XH(CHj)t- 
2H.=NH3-f2CH4.  The  amount  decomposed  in  thi- 
manner  incn'ascs  with  the  proportion  of  hydrogen  present, 
until  with  97  ]vt  cent,  of  hydrogen,  hydroiyanic  acid  is  no 
longer  produced.  The  rcsult-s  of  the  investigation  show 
that  in  order  to  obtain  the  maximum  yield  of  hydroeysnio 
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afid  in  Bueb's  process,  the  destructive  distillation  of 
the  vinasse  should  be  conducted  so  as  to  yield  as  much 
triniethylamine  as  possible ;  the  hot  gases  should  be 
removed  from  the  superheater  as  quickly  as  possible  ; 
and  the  filling  material  of  the  superheater  should  consist 
r,f  glazed  stone  or  stone  coated  with  carbon,  in  order  to 
iliminish  the  catalytic  decomposition  of  the  hydrocyanic 
acid.     (See  also  this  J.,  1896,  449,  543  ;    1897,  440.)— A.  S. 

Electrolysis  in  the  alkali  and  bleaching  powder  industry. 

B.  Lepsius.  Ber.,  1909,  42,  2892—2916. 
Though  the  groundwork  of  the  electrolytic  decomposition 
of  common  salt  was  laid  by  Davy  and  by  Faraday,  its 
application  on  the  industrial  scale  was  not  practicable  till 
tlie  development  of  the  dynamo  made  cheap  electric  energy 
possible.  The  earliest  attempts  were  made  at  the  Griesheim 
works  near  Frankfort;  and  after  many  failures  Stroof  and 
the  Brothers  Lang  succeeded  there  in  working  out  a 
[iracticable  process.    The  cells  were  vertical,  the  cathodes 

if  iron,  and  the  anodes  of  carbon.  The  anode  cells,  within 
the  cathode  cells,  were  made  of  cement,  salt,  and  hydro- 
chloric acid,  and  became  during  use  very  porous  through 
the  dissolution  of  the  finely-divided  salt  they  contained. 
They  were  furnished  with  lids,  through  which  passed  tubes 
to  carry  off  the  chlorine.  The  cathode  cells,  6  to  12  in 
an  iron  trough,  separated  by  iron  partitions,  were  provided 
with  pipes  at  the  bottom  to  run  off  the  alkaline  solution, 

;!id  with  tubes  to  carry  away  the  hydrogen  to  gasholders 

r  compression  plant.  As  the  electrolysis  proceeded,  the 
-  idium  hydroxide  formed  shared  more  and  more  in  the 

urrent,  so  that  not  only  was  there  considerable  waste  of 
'  nergy,  but  the  anodic  oxygen  destroyed  the  carbon  anodes, 
and  the  carbon  dioxide  formed  diluted  the  chlorine,  and 
reacted  on  the  lime  in  the  bleach  chambers.  Accordingly, 
modes  of  magnetic  oxide  of  iron  were  substituted,  made 
liy  casting  ferric  oxide  fused  at  the  temperature  of  the 
'iictric  arc.     The  oxygen  now,  at  the   bath-temperature 

70' — 80°  C.)  formed  chlorate,  which  cr^staUised  out  and 
\ias  from  time  to  time  removed.  When  the  alkalinity  of 
the  cathode  hquor  had  reached  the  desired  amount,  the 
current  was  stopped,  the  liquor  run  off  and  evaporated, 
M'hilst  fresh  chloride  solution  was  run  into  the  cathode  cells. 
When  the  concentration  of  the  liquor  reached  50  per  cent., 
practically  all  the  undecomposed  salt  separated,  and  was 
returned  to  the  process.  The  Griesheim  Company  worked 
at  first  with  400  h.p.  ;  in  1892  this  was  doubled,  and  soon 
after  another  work  of  2000  h.p.  was  erected.  They  also 
freetcd  works  at  Bitterfeld  in  Saxony  (where  the  local 
lignite  furnished  a  cheap  source  of  power)  of  3500  h.p., 
!tt  Lamotte  in  France,  and  at  Flix  near  Barcelona,  where 
the  Ebro  furnished  the  power.  The  Badische  Anilin.  und 
Soda-Fabrik,  the  Allgemeine  Elektrizitats-Ges.,  and  others, 
i!so  erected  plants  to  work  the  Griesheim  process,  which 

'  -day  employs  about  33,000  h.p.,  corresponding  to  a  yearly 

iitput  of  about  50,000  tons  of  caustic  soda  and  120,000 
I'jns  of  bleaching  powder.     The  process  of  Castner,  KeUner, 

iiid  Solvay  began  on  an  industrial  scale  in  1897.  In  the 
I  astner  process,  the  bath  is  divided  into  three  by  two 
partitions  which  dip  into  a  layer  of  mercury  on  the  bottom. 
The  outer  sections  contain  salt  solution  and  carbon  anodes, 
and  are  provided  with  tubes  to  carry  off  the  chlorine  ; 
the  middle  section  contains  water  and  iron  cathodes. 
.Mechanism  tilts  the  bath  at  regular  intervals,  so  that  the 
mercury  occupies  the  bottom  of  two  sections,  and  each 
half  of  it  is  alternately  in  the  anode-  and  the  cathode-cell. 
The  sodium  produced  in  the  anode-cell,  where  the  mercury 
is  cathode,  amalgamates  with  the  mercury,  and  when  this 
becomes  anode  in  the  cathode-cell  the  sodium  is  converted 
into  hydroxide,  nith  evolution  of  hydrogen  at  the  cathode. 
To  avoid  the  possible  oxidation  of  the  mercury  through 
water-decomposition  in  the  middle  cell,  due  to  lack  of 
■^odium  ions  caused  by  recombination  of  sodium  and 
«  hlorine  in  the  anode  cell,  which  always  occurs  to  some 
extent,  Kellner  connects  the  iron  cathode  directly  with 
the  mercury  by  an  outside  wire,  so  that  this  cell  works 
independently  of  the  main  current.  This  process,  or  the 
^olvay  process,  in  which  the  cell  is  fixed,  but  a  constant 
-tream  of  mercury  passes  through  it.  is  worked  in  Gennany 
at  Ostemienburg  (1500  h.p. )  and  at  Gersthof  ;  in  England 
at  Oldbury  and  Runcorn  [and  W'allsend] ;  in  Belgium  at 
•lemappes  ;  in  Paissia  at  Liubimow  ;  in  Austria  at  GoUing ; 


in  Bosnia,  and  at  Niagara  Falls.  The  process  has  the 
advantages  of  working  without  diaphragms,  of  yielding  a 
very  pure  product,  and  of  attaining  a  high  concentration 
in  the  alkaline  liquor,  so  that  the  cost  of  evaporation  is 
reduced  ;  but  it  needs  a  higher  E.M.F.  than  the  other 
process  (4-3  volts  against  3-5).  presents  greater  technical 
difficulties  in  the  working  of  the  apparatus,  and  involves 
considerable  outlay  for  mercury.  It  also  requires  more 
ground-space  than  the  vertical  cell  process.  The  third 
type  of  process  is  the  Austrian  "  bell-process,"  worked  at 
Aussig,  and  also  at  Greppin  and  Sta.ssfurt  in  German}'. 
Here  the  horizontal  carbon  anode,  pierced  with  holes  for 
the  escape  of  chlorine,  is  placed  in  a  non-conducting  bell- 
jar,  outside  of  which  is  the  iron  cathode.  Through  the 
neck  of  the  jar  pass  tubes,  for  the  exit  of  chlorine  and  thc- 
supply  of  electrolyte.  The  greater  density  of  the  alkali 
solution  keeps  it  separate  from  the  anode-liquid,  and  a 
slow  stream  of  fresh  electrolyte  continually  enters  the  bell, 
whilst  an  overflow  of  alkaU-solution  leaves  the  outer 
circumference  of  the  cell.  This  method  also  needs  high 
E.M.F.,  as  the  electrodes  are  so  far  apart,  and  requires 
considerable  ground-space  ;  but  it  has  the  advantages  of 
avoiding  diaphragms  and  movable  apparatus. 

In  estimating  the  influence  of  electrolytic  processes  on 
the  industry,  it  is  to  be  remembered  that  the  ammonia- 
soda  process,  which  from  the  point  of  view  of  the  production 
of  soda  presents  many  advantages  over  the  Leblanc 
process,  was  not  able  to  supplant  that  process  entirely ; 
the  old  process  was  still  needed  to  supply  the  world's 
chlorine,  and  the  sodium  sulphate  produced  at  the  same 
time  was  used  directly  in  glass-making.  None  of  the 
proposals  from  time  to  time  made  to  recover  the  chlorine 
in  the  ammonia-soda  process  have  proved  successful,  but 
the  electrolytic  production  of  chlorine  at  once  affected  the 
Leblanc  industry,  which  has  steadily  declined  since,  and  is 
still  declining.  The  early  electrolytic  processes  worked  with 
potassium  chloride,  and  the  world's  production  of  potassium 
hydroxide  (chiefly  used  in  soapmaking)  is  now  nearly  all 
the  result  of  electrolysis.  Electrolytic  chlorine  is  by  no 
means  all  used  in  the  manufacture  of  bleach :  large 
quantities  are  used  in  maldng  organic  derivatives — 
chloroform,  chloral,  carbon  tetrachloride,  ehloracetic  acid, 
chloro-  and  dichlorobenzene,  etc.,  and  liquid  chlorine 
itself  is  largely  sold,  not  only  in  iron  cylinders,  but  even  in 
large  tank  wagons.  Moreover,  the  Griesheim  process 
affords  potassium  chlorate,  the  yield  of  which  can  be 
greatly  increased  by  appropriately  altering  the  conditions. 
The  other  product  of  electrolysis  is  hydrogen  :  this  was 
for  long  allowed  to  go  to  waste,  but  is  now  to  a  large 
extent  collected  and  compressed,  for  use  in  autogenous 
soldering  and  welding,  and  for  dirigible  balloons.  Electric 
energy  is  also  largely  used,  apart  from  the  alkali  industry, 
in  the  production  of  bromine,  iodine  and  iodoform,  phos- 
phorus, potassium  chromate  and  permanganate,  calcium 
carbide,  sodium,  calcium,  magnesium,  aluminium,  and 
so  forth.^.  T.  D. 

Alkali   [sodium]    nitrates    and    nitrites ;     Formation    and 

decomposition  of  mixed  crystals  of  .     G.  Bnini  and 

D.  Mcneghini.  Z.  anorg.  Chem.,  1909,  64,  193—199. 
The  cooling  and  freezing-point  curves  for  fused  mixtures 
of  sodium  nitrate  and  nitrite  have  been  studied,  and  show 
the  formation  of  two  series  of  mixed  crystals  of  these  salts, 
containing  0—29-5  and  35—100  per  cent,  of  sodium  nitrate 
respectively.  It  has  been  found,  by  comparing  the  heats  of 
solution  of  mixtures  prepared  by  fusion  with  those  of 
corresponding  mechanical  mixtures  of  the  salts,  that  the 
mixed  crystals  are  almost  completely  broken  up  into  their 
components  on  cooUng,  unless  this  be  very  rapidly  effected. 
The  presence  of  moisture  increases  the  instability  of  the 
mixed  crystal. — F.  SoDX. 

Sodium  sulphite  ;    Detection   of in   the   presence  of 

sodium  sulphate  and  sodium  Ihiosulphale.  F.  E.  Weston. 
Chem.  News,  1909,  lOO,  176. 
If  to  a  solution  of  a  sulphite  there  be  added  iodine  in 
insufficient  quantity  to  convert  the  whole  of  the  sulphite 
into  sulphate,  the  hydriodic  acid  produced  reacts  with  the 
residual  sulphite  aiid  sulphur  dio.xide  is  liberated — 
Na,S03-r2Hl  =  2NaI-rH.S03. 
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The  sulphur  dioxido  may  be  detected  by  its  odour  iu 
strong  solutions,  or  in  weak  solutions  by  the  addition,  drop 
by  drop,  of  dilute  potassium  bichromate  solution,  which 
will  be  immediately  reduced  to  a  basic  chromium  salt  and 
become  pale  green.  The  best  method  of  api)lying  the 
test  is  to  add  A'/'O  iodine  solution  to  a  ,5  per  cent, 
solution  of  the  salt  under  examination.  If  decolorisation 
takes  place  the  presence  of  a  sulphite  or  tliiosulphate 
or  of  both  is  indicated,  wliilst  if  the  solution,  after  the 
addition  of  a  faint  trace  of  iodine  in  excess,  is  acid,  it  is 
probable  that  a  sulphite  is  present.  Another  portion  of  the 
original  solution  is  now  treated  with  half  the  quantity 
of  iodine  used  in  the  first  test,  and  the  solution  examined 
for  sulphur  dioxide  as  described  above.  If  no  green 
coloration  is  obtained  in  the  bichromate  test  a  thiosnlpUate 
is  present.  Sulphates  may  be  detected  with  barium 
chloride  in  the  usual  way,  and  the  presence  of  a  sulphite 
does  not  interfere  with  the  continuatory  tests  for  thio- 
sulphates. — C.  A.  M. 

Calcium  chloride  ;  Solutions  of  lime  and  ailica  in  fused . 

K.  Ariidt  and  \V.  Lowenstein.     Z.  Elektrochem.,  1909, 
15,  7S4— T90. 

At  temperatures  from  850°  to  950°  C,  a  saturated  solution 
of  lime  in  calcium  chloride  contains  138  per  cent,  of  lime, 
or  100  gnns.  of  calcium  chloride  dissolve  16-2  grms.  of 
lime.  Saturated  solutions  of  silica  in  calcium  chloride 
contain  at  800°,  850°,  900°.  and  950°  C.  respectively  2-5, 
3'8,  5-4,  and  7t)  per  cent,  of  silica.  The  silica,  however, 
with  the  oxygen  of  the  air.  decomposes  the  calcium 
chloride,  so  that  whether  silica  alone,  or  a  mixture  of 
silica  and  lime,  or  calcium  metasilicate  be  added  to  the 
fused  calcium  chloride,  calcium  orthosilicate,  CajSiOj, 
is  ultimately  formed.  The  specific  electrical  conduc- 
tivity of  fused  calcium  chloride  at  the  four  temperatures 
above  mentioned  is  2-10,  2-27,  2-40.  2-51  ;  the  conduc- 
tivity is  lowered  by  dissolved  lime,  still  more  by  equivalent 
quantities  of  calcium  orthosilicate.  The  density  of  the 
fused  chloride  at  800°,  850°,  and  900°  C.  is  2048,  202(>, 
and  2002  respectively  ;  it  is  increased  by  0009  for  each 
1  per  cent,  of  lime,  by  0012  for  each  1  per  cent,  of  calcium 
orthosilicate,  and  by  0036  for  each  1  per  cent,  of  silica 
dissolved.— J.  T.  D. " 

Alumina  with  silica,  lime,  and  magnesia  ;  Binary  systems 
of  — .  E.  S.  Shepherd,  G.  A.  Rankin,  and  F.  E. 
Wright.     Amer.  J.  Science,  1909,  28.  293—333. 

Ik  addition  to  experiments  with  the  lime-silica  scries  of 
minerals  (this  J.,  1907.  95),  an  investigation  has  now 
been  made  of  the  alumina-silica,  alumina-lime  and 
alumina-magnesia  series.  In  the  alumina-silica  series 
only  one  compound,  AljOj.SiO,,  was  foiuid  to  be 
stable  in  contact  with  the  melt,  the  optical  properties 
agreeing  with  those  of  the  mineral  siUinianite.  The  two 
other  minerals,  cyanite  and  andalnsite.  which  have  the 
same  composition,  slowly  change  into  siUimanite  at  tempera- 
tures above  1300°  C.  There  are  four  definite  compounds 
of  lime  and  alumina,  5CaO,3.Al203,  m.pt.  1387°  C.  ; 
CaO.AUOa,  m.pt.  1587°  C;  and"  two  with  no  definite 
melting  point,  3CaO,AL03  and  SCaO.SALOj,  but  which 
are  completely  melted  at  1550°  and  1725°  C.  respectively. 
It  is  considered  probable  that  only  the  compound, 
3CaO,Al303,  occurs  m  Portland  cement.  There  is  only 
one  compound  of  magnesia  and  alumina.  MgO,.\l.;03, 
similar  to  the  lime-alumina  compound.  The  tem- 
perature range  of  the  lime-magnesia  system  is  too 
high  for  satisfactory  investigation,  but  it  is  considered 
to  be  an  euteetic  series  with  no  compounds  and  little  if 
any  solid  solution.  A  detailed  description  is  given  of  the 
optical  character  of  the  various  products,  together  with  a 
number  of  tables  and  curves.. — F.  R. 

Aluminiurii  hyircxide  ;    Solubility  of in  aluminium 

sulphate  solutions,  and artifirial  preparation  of  "  alumian." 
R.  Kremann  and  K.  Hiiltinger.  Jahrb.  d.  K.  K.  deoltpg. 
Reichsanstalt,     1909,     58.     037— ti5S.     C'hcm.     Zcntr.. 
1909,  2,  J200— 1201. 
The   authors   have   determined   the  solubility  of  freshly- 
precipitated  aluminium  hydroxiilein  solutions  of  aluminium 
sulphate  at  different  concentrations  at  20°,  40°,  and  00°  C. 


respectively.  The  solubility-curves  at  the  diBerent 
temperatures  are  of  similar  form,  each  consisting  of  thrt'e 
distinct  portions  (ab,  be,  cd).  Along  the  first  jiortion 
(aft)  with  rising  concentration  of  aluminium  sulphati'. 
the  solubility  of  aluminium  hydroxide  increases  rapidly  ; 
along  the  second  i)ortion  (be)  of  the  curve,  the  solubility 
i  increases  more  slowly  to  a  maximum  at  c,  correspondiii'j 
I  to  a  concentration  of  32  per  cent,  of  aluminium  sulphai' 
at  20°  C.  28  per  cent,  at  40°  C,  and  38  jwr  cent,  at  (iO°  t 
I  Along  the  final  portion  {cd)  of  the  curve,  with  furthi  i 
increase  of  the  concentration  of  aluminium  sulphati'. 
the  solubility  of  the  aluminium  hydroxide  diminishi  - 
The  solid  phases  corresponding  to  the  different  portioi 
of  the  curve  are  aluminium  sulphate,  Al;(SU4)3.1lJH;i ' 
for  the  i)ortion,c(i  ;  "  alumian."  AliO3,2S03,i2H.U,  for  tlh 
middle  portion,  be,  and  probably  a  still  more  basic  com 
pound  for  the  portion,  ab. — A.  S. 

Lead  silicates.     S.   Hilpert  and   P.   Weiller.     Ber..    190'.i. 
42.  29(>9— 2977. 

Therm.vi.  investigation  of  mixtures  of  lead  oxide  and 
silica  melted  together  in  various  proportions  was  under- 
taken. The  difficulties  were  eonsiderahle,  in  consequence 
of  the  low  heat-conducting  power  of  the  melts.  The 
existence  of  a  euteetic  was  demonstrated,  containing  24 
mols.  of  silica  to  7(5  mols.  of  lead  oxide,  and  it  was 
shown  that  a  metasiUcatc,  but  no  orthosilicate, 
exists.  In  all  probability  another  silicate,  richer 
in  silica  than  the  metasilicate,  also  exists.  Crystal- 
lised metasilicate  has  a  sp.  gr.  of  G-36,  the  amor- 
phous form  a  sp.  gi'.  of  593.  The  refractive  indices 
of  the  glasses  formed  on  cooling  mixtures  rich  in  lead 
arc  very  high  ;  that  of  the  mixture  corresponding  in  corn- 
posit  ion  to  the  orthosilicate  is  2-07.  The  colour  of  this  glass 
is  dark-yellow  ;  as  the  proportion  of  silica  in  the  mixtures 
increa,ses,  their  colour  becomes  lighter.  These  glasses  are 
not  suitable  for  optical  uses,  however,  as  their  polished 
surfaces  are  not  permanent.  .Ml  the  mixtures  richer  In  lead 
than  the  metasilicate  are  easily  dceom|)Osed  by  mineral 
acids  or  acetic  acid  :  as  the  proportion  of  silica  increases, 
they  are  more  difficult  to  decompose.  They  arc  all  very 
sensitive  towards  reducing  gases  ;  even  at  240°  C.  hydrogen 
reduces  them  to  metallic  lead  with  considerable  speed. 

—J.  T.  J). 

Silver    letraehloroplatinale  ;     Decomposition    of    ,    by 

water,   and   preparation    of  fulminating   philinuin.      J. 
Jacobsen.    Comptes  rend.,  1909,  149,  574 — 577. 

HEX.vLUi.iUtopi.ATLNic  acid  was  prepared  by  ])assing 
chlorine  through  concentrated  hydrochloric  acid  containing 
platinum  black  in  suspension,  and  this  was  treated  with 
silver  nitrate  in  the  cold.  The  silver  hc.xachloroplatinato 
so  formed  was  decomposed  by  hot  water  on  the  water- 
bath,  and  the  tetrachloroplatinie  acid  obtained,  treated 
again  with  silver  nitrate.  The  silver  salt  formed  was  then 
decomposed  by  boiling  with  water  for  some  hours. 
PtCl„.Ag.,-f2H..O  =  Pt(OH)Xl4H..-2AgCl 
Pt(OH)X'l4Agj"+2HjO  =  Pf(OH);cl3H,-i-2.\gCl. 

The  yield  of  dichloroplatinie  acid  was  80 — 90  (ht cent,  of  the 
theoretical.  The  solution,  treated  with  excess  of  ammonia, 
gives  a  precipitate  which,  both  when  suspended  in  the 
solution,  and  when  washed  and  dried,  strongly  resemblw 
ferric  hydroxide  in  appearance.  When  heated,  it  first 
darkens,  then  detonates  with  great  violence,  producing 
platinum  black,  nitrogen,  oxygen.  and  water 
vapour.  Its  composition  corrcsimnds  with  the  formula, 
;0H).PtNH3Pt(0H)j.  A  substance  similar  in  formula 
and  in  characters  is  obtained  if  pyridine  t>o  substituted 
for  ammonia. — J.  T.  D. 

Platinum  Irioxide.     L.  Wohlor  and  F.  Martin.   Ber.,  1909, 

42,  3320—3333. 
HvDRATED  platinum  dioxide  was  dissolved  in  2.V-solution 
of  potassium  hydroxide,  and  the  solution  electrolyse<l  at  a 
temperature  of  0°  ('.  The  anode  beianie  covered  with{» 
brilliant  golden-yellow  film,  which  gradually  sealed  olf 
and  lloatcd  in  the  liquid.  This  substanci'.  coUcele<l  and 
washed  with  ice. cold  water,  gave  on  analysis  figur«>s 
corresponding  with  the  formula.  3PtO,.K;().  The  alkali 
could  not  be  woshed  out  with  water,  but  coulcj  be  I'asily 
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neutralised  by  weak  acids,  even  by  acetic  aeid.  The  moist 
trioxide  so  obtained  kept  the  form  of  the  original  substance, 
but  became  red-brown.  It  began  to  lose  oxygen,  rapidly 
at  first,  but  at  a  diminishing  rate,  so  that  after  three  weeks 
it  contained  16-5  per  cent.  (Pt03=  19-77,  Pt02=14-t  per 
cent.)  and  probably  consisted  then  of  a  solid  solution  of 
the  trioxide  in  the  hydrated  dioxide.  Weak  sulphuric  and 
nitric  acids  hardly  affect  platinum  trioxide  ;  2^^-hydro- 
ihlorio  acid  very  slowly  acts  on  it,  concentrated  acid  very 
rapidly,  with  evolution  of  clilorine  ;  most  reducing  agents 
reduce  it  to  platinum  black.  Gentle  warming  converts  it 
sharply  into  hj'drated  dioxide,  which  is  in  turn  decomposed 
at  a  higher  temperature.  It  liberates  iodine  from  potas- 
sium iodide,  but  is  very  stable  towards  alcohol,  acetic  acid, 
and  many  other  oxidisable  organic  substances.  Hydrogen 
peroxide  removes  from  the  alkaline  product  of  electrolysis 
some  of  its  alkali,  but  there  is  no  evolution  of  oxygen. 
Many  observations  of  former  authors  on  the  behaviour  of 
platinum  are  shown  to  be  due  to  the  formation  of  this 
new  oxide. — J.  T.  D. 

Titanium  tetrachloride  ;    Reduction  of  ,  by  hydroqeu. 

H.  Gocrges  and  A.  Stiililer.     Ber.,  1909,  42,  3200— 321S. 

The  reaction,  2Tiai-!-H,=-2Tia3+2HCl.  goes  on  with 
much  greater  speed  as  the  temperature  is  i-aised  ;  at 
1200°  C.  it  is  almost  complete  ;  it  can  be  completed  at 
lower  temperatures  (900° — 1000°)  if  the  trieliloride  is 
withdrawn  by  cooling.  Accordingly,  the  authors  have 
prepared  trichloride  in  quantity  by  passing  a  mixture 
of  tetrachloride  vapour  and  hydrogen  into  the  annular 
space  between  an  inner  quartz  tube,  heated  by  a 
luatinum  resistance  inside  it,  and  an  outer  glass  tube 
kept  cool.  The  hydrochloric  acid  formed,  and  any 
undecomposed  tetrachloride  are  condensed  in  water 
at  the  far  end  of  the  apparatus,  whilst  the  tri- 
chloride is  condensed  on  the  walls  of  the  glass  tube. 
It  is  a  fine  red-violet  powder,  rapidly  decomposing  in 
damp  air.  It  tends  even  at  the  ordinary  temperature 
to  decompose  according  to  the  equation.  2TiCl3=TiCl4+ 
TiClj ;  and  when  heated,  according  to  Friedcl  and  Guerin's 
directions,  in  a  .stream  of  hydrogen,  it  yields  a  black  powder 
consisting  of  titanium  dichloride.  The  properties  of  this 
depend  notably  on  the  temperature  of  its  preparation :  some 
specimens  are  spontaneously  inflammable,  others  not. 
Solutions  of  titanium  dichloride  gradually  turn  violet  on 
boiling  in  the  air,  becoming  converted  into  compounds  of 
trivalent  titanium.  Nitric  acid  renders  them  first  violet 
then  colourless  (trivalent  and  quadrivalent  titanium). 
Titanium  tetrachloride  turns  them  violet  (TiCl4-rTiC'l.,= 
2TiCl3).  Ammonium  hydroxide,  carbonate,  or  sulphide 
produces  a  black-brown  precipitate,  which  presently  gives 
{off  hydrogen  in  abundance.  When  titanium  dichloride, 
produced  at  a  high  temperature,  is  dissolved  in  hydro- 
chloric acid,  there  is  often  a  distinct  evolution  of  hydrogen, 
-uggestine  that  the  chloride  has  been  in  part  reduced  to 
metal.^L  T.  T>. 

Xitrogeii  and  hydrogen  with  incluls  ;    Xeiv  compounds  of 

.    [Tricaiciumamide.]    F.  W.  Dafert  and  R.  Miklauz. 

Monats.  Chem.,  1909,  30,  C49— 654. 

Pure  calcium  nitride  absorbs  hydrogen  at  about  700°  C, 
forming  an  addition  compound  which  is  probably  tri- 
'■alciumamide,  Ca3(NH,)„.  This  substance  is  remarkably 
sensitive  to  light,  changing  from  yellow  to  dark  grey,  but 
it  regains  its  original  colour  when  heated  in  a  current  of 
nitrogen  ;  it  is  decomposed  by  water  with  the  liberation 
.iif  ammonia  and  hydrogen.     Magnesium  nitride  forms  no 

I  .such  addition  compound,  but  litliium  nitride  absorbs 
hydrogen  readily  on  heating,  giving  a  product  which 
.appears  to  be  analogous  with  the  calcium  compound  and 
'  undergoes  a  corresponding  change  of  colour,  from  white 
'  to  red. — F.  Sods. 

Hare  gases  \argon,  etc.']  ;   Apparatus  for  the  preparation  of 
from  gaseous    mixtures,    using   a    nitrogen    [high- 
tension]  arc.     F.  Henrich.     Z.  Elektrochem..  1909.  15, 
.     749—7.51. 

■The  process  is  intended  for  the  .'separation  of  "  noble  " 
iuses  from  the  nitrogen  and  methane  accompanying  them 
11  gaseous  mixtures  obtained  from  hot  springs,  etc.  The 
i-ises  are   mixed   with   oxygen   and   subjected  to  a  high- 


tension  electric  arc.  The  apparatus  consists  of  a  vertical 
tube,  about  30  cm.  long  and  3-.5  cm.  in  diameter,  which  is 
provided  near  the  apex  with  platinum  terminals  connected 
with  a  large  induction  coil.  This  tube  is  in  communication 
at  the  top  with  a  reservoir  containing  a  5  per  cent,  solution 
of  sodium  hydroxide,  which  during  the  process  is  allowed 
to  fiow'  down  the  inner  wall  of  the  tube  (previously  cleaned 
with  nitric  acid),  so  as  to  form  a  mantle  around  the  arc 
flame,  thus  absorbing  the  oxides  of  nitrogen  produced  and 
cooling  the  tube  ;  the  alkali  forms  a  .seal  in  the  lower  part 
of  the  tube,  and  the  excess  Hows  into  a  levelling  tube  and 
thence  to  another  vessel,  from  which  it  is  returned  periodic- 
ally to  the  reservoir.  The  whole  apparatus,  which  is 
controlled  by  a  series  of  tajis  at  appropriate  points,  is  first 
tilled  with  the  alkali,  and  the  gas,  mixed  with  twice  its 
volume  of  oxygen,  is  admitted  to  the  tube,  the  pressm'e 
being  arranged  slightly  above  the  normal ;  by  means  of 
an  alternating  current  at  110  volts  and  4  amperes,  a 
steady  yellow  nitrogen  arc  is  then  obtained,  and  more  gas 
is  let  in  from  time  to  time,  as  absorption  proceeds,  without 
interrujiting  the  process  ;  when  the  yellow  colour  has 
di.sappcared  from  the  flame,  a  current  from  about  4  accumu- 
lators is  made  to  replace  the  alternating  current,  and  a 
disruptive  discharge  is  continued  for  some  time  ;  finally, 
the  gas  is  withdrawn  from  the  apparatus  and  freed  from 
the  excess  of  oxygen  in  the  usual  w  ay. — F.  SoDX. 

Specific  heats  of  silicates  and  platinum.     White.   See  VIII. 

Reducing  reactions  with  phosphorous  and  hypophosphorous 
acids  [and  determination  of  these  acidsl.  Sieverts.  See 
XXIII.  Inorg.   Quant. 

Irregularities  in  volumetric  determination  of  arsenic  after 
previous  distillation.  [Presence  of  pyrrole  in  ammonia]. 
Brandt.     See  XXIII.  Inorg.   Quant. 

Separating  silica  from  silicon  and  carbon.     Britzke.     See 
XXIII.  Inorg.  Quant. 

Patents. 

Sodium   and   other   chlorides ;    Electrolytic   decomposition 

of  in   the   manufacture  of  caustic  soda  and  other 

useful  products.     R.  J.  Levy,  Twickenham.    Eng.  Pat. 
20,787,  Oct.  2,  1908. 

The  chlorine  resulting  from  the  electrolytic  decomposition 
is  caused  to  react  with  oxygen  compounds  of  metals,  for 
which  clilorine  has  a  greater  affinity  than  o.xygen,  as,  e.g., 
by  passing  it  in  a  dry  condition  over  heated  quicklime, 
whereby,  it  is  stated,  there  is  produced  a  metallic  chloride 
and  oxygen,  or  a  gaseous  mixture  containing  oxygen.  The 
process  may  also  be  applied  to  the  electrolj'tic  decompo- 
sition of  calcium  cliloride  for  the  production  of  metallic 
calcium,  the  liberated  chlorine  being  converted  into 
calcium  chloride,  which  is  again  utilised  in  the  process. 

^B.N. 

Retort  furnaces  for  the  manufacture  of  gas  [carbon  dioxide, 
coal  gas,  etc.],  and  for  other  purposes.  T.  M.  Thom, 
Cheshunt,  Herts.,  and  H.  Pryor,  Saffron  Walden,  Essex. 
Eng.  Pat.  24,332,  Nov.  12,  1908. 

The  patent  relates  to  an  apparatus  for  the  manufacture  of 
lime,  carlionic  acid  gas,  illuminating  gas,  etc.,  in  which 
vertical  retorts  are  arranged,  in  an  enclosed  space,  around  a 
central  combustion  chamber  provided  with  lateral  openings 
which  communicate  with  the  retort  space.  For  con- 
venience in  discharging,  the  lower  end  of  each  retort  is 
curved  outwards,  the  upper  end  being  provided  with  an 
outlet  pipe  (fitted  with  a  stop  valvej  leading  to  a  circular 
gas  main  situated  above  the  retort  chamber.  In  the  manu- 
facture of  carbonic  acid  gas  from  limestone,  suitable  pro- 
vision is  made  for  the  passage  of  superheated  steam 
through  the  retorts,  in  order  to  facilitate  the  escape  of  the 
gas.— W.  E.  F.  P. 

Limekiln.     R.    Buder,    Gray    .Summit.    Miss.      U.S.    Pat. 

931,180,  Aug.   17,   1909. 
The  kiln,   which  is   designed   to  seauro   regular    burning 
of  the  material,  comprises  a  body,  preferably  of  square 
section,  and  furnaces  opening  into  it  on  opposite  sides. 
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At  the  side  of  each  furnaie  and  independent  of  it.  hori- 
zontal channels  lead  into  the  kiln  at  opposite  corners, 
in  a  tangential  direction,  that  is,  parallel  to  the  adjacent 
side.  Air  is  forced  through  these  channels,  in  order  to 
produce  a  whirling  draught  in  the  lower  ])ortion  of  the  kiln, 
and  conduce  to  uiiifoiniity  of  temperature  by  preventing 
the  gases  following  a  restricted  path  through  the 
material.  By  means  of  a  blower,  which  supplies  also  the 
tangential  channels,  an  upward  suction  is  maintained 
through  the  furnaces  and  ash-pits,  and  gases  generated 
by  fuel  which  has  dropped  into  the  ash-pit  are  thus 
utilised. — F.  Sods. 

Lime ;    Process  of   purijying  and   reviviji/ing  spent  and 

„asle  .     J.   G.  Jones.     Fr.   Pat.   401,803,  April  7, 

1909. 
Spent  or  waste  lime  is  first  submitted  to  a  mechanical 
purification,  preferably  by  centrifugal  means,  and  then 
the  semi-liiinid  material  is  filtered  by  means  of  a  press, 
in  order  to  form  the  lime  iiUo  a  dense  solid  cake.  The 
cakes  are  dried  and  crushed,  preferably  to  pass  a  2iJ  mm. 
screen,  and  the  carbon  dioxide  is  expelled  by  calcination 
in  a  rotary  kiln.  The  kiln  gases  are  used  for  heating  the  air 
required  for  drying,  or  are  themselves  employed  for  this 
purpose. — F.  Sodn. 

Ammonium  salts  and  iron   oxide  from  ferrous  liquors; 

Manufacture  of  .     F.  .1.  R.  Carulla,  Derby.     Eng. 

Pat.  27,302,  Dec.  16,  1908. 

Is  the  manufacture  of  ammonium  salts  by  the  addition 
of  ammonia  to  ferrous  liquors  (ferrous  chloride  or  sulphate), 
the  necessary  dilution  of  the  ferrous  liquor  before  jirecipi- 
tation,  is  cflfected  with  the  weak  solution  of  lunnioniuni 
salt  produced  by  washing  a  previous  batch  of  iron  o.vide. 
The  salt  contained  in  this  wash  water  is  thus  utilised, 
without  the  expense  of  evaporating  or  distilling  it,  or 
allowing  it  to  run  to  waste,  as  at  present  done. — F.  SoDN'. 

Ammonia  from  aluminium  iiiiride  ;   Process  for  producing 

.     O.  Serpek,  Niedermorschweiler,  Germany.    Eng. 

Pat.  15,997,  July  8,  1909.     Under  Int.  Conv.,  .July  15, 
1908. 

Alu.minium  nitride  is  completely  decomposed  by  treat- 
ment with  a  mixture  of  an  alkali  aluminate  and  water, 
which  reacts  like  a  solution  of  alkah.  lUO  parts  of  nitride, 
120  of  potassium  aluminato,  and  200  of  water  are  suitable 
proportions,  and,  in  carrying  out  the  process,  it  is  best  to 
operate  so  that  the  nitride  is  first  decomposed  with  an 
alkaline  lye  and  then  boiled  ;  ammonia  is  given  off  and  a 
solution  of  aluminate  formed  which  is  used  for  trealing 
a  fresh  portion  of  nitride,  the  heating  being  done  prefer- 
ably under  pressure.  .\L1  the  nitrogen  is  recovered  as 
ammonia  in  1 — IJ  hours. — F.  Sods. 

Sodium  peroxide  ;  Method  of  treating .     D.  E.  Parker, 

Niagara  Falls,  N.Y.  U.S.  Pat.  935,542,  Sept.  28.  1909. 
Sodium  peroxide,  or  other  alkali  peroxide,  is  purified  by 
melting  in  an  o|)eu  vessel,  by  contact  with  electrodes  and  a 
resistance  material  through  which  a  cuiTCnt  is  passed. 
Such  a  temperature  is  maintained,  that  carbon  dioxide 
is  liberated  without  any  decomposition  of  the  peroxide 
itself  taking  place. — F.  Sods. 

Lithium  compounds  ;   Manufacture  of  pure .     E.  Zell, 

Gottcnborg,  Sweden,  Assignor  to  General  Electric  Co., 
New  York.     U.S.  Pat.  935,880,  Oct.  5,  1909. 

A  LITUIITM  ore  is  heated  in  the  presence  of  carbon  in  an 
atmosphere  of  acetylene  to  form  volatile  lithium  liydropen 
carbide  which  is  decomposed  by  water  into  lithium 
hydroxide  and  acetylene,  the  latter  being  collected  and 
used  for  the  treatment  of  fresh  quantities  of  lithium  ore. 

— W.  C.  H. 

Hydrogen  sulphide  generator.     E.  L.  Ross.  Everett,  Wiwh. 
U.S.  Pat.  930,168,  Oct.  5,  1909. 

The  apparatus  consists  of  a  receptacle  for  a  liquid,  open 
at  the  top,  and  on  the  bottom  of  which  is  a  support  with 
arms.  A  bell-jar  rests  on  the  arms  within  the  recei)tacle, 
and  is  prevented  from  moving  upwards  by  wires,  which 
hold  the  shoulders  of  the  bell-jar,  and  are  fastened  to  the 


top  of  the  receptacle.  -A  perforated  basket  is  arranged 
inside  the  l)ell-jar,  and  rests  solely  on  the  upix-r  face  of  the 
support,  so  that  the  bottom  of  the  basket  is  above  the 
lower  edge  of  the  bell- jar. — \V.  C.  H. 

Lead  hydride  ;    Use  of  magnesium  for  the  preparation  of 

mitallic  hi/drides.  particularU/ .     M.  M.  J.  Bouffort. 

Fr.  Pat.  401,473.  April  1,  1909. 
LE.il>  hydride  is  prepared  by  immci-sing  magnesium  in  a 
solution  of  lead  acetate  or  basic  lead  acetate,  in  the  cold, 
when  the  metal  becomes  covered  with  a  thick  spongy 
layer  which  possesses  all  the  proix-rties  of  the  hydride 
prepared  electrolytically,  and  can  be  used  for  similar 
purposes,  such  as  the  manufacture  of  accumulator  plates 
or  as  a  soure-e  of  nascent  hydrogen. — F.  Sods.  i 

Hydrosulphites  ;   Process  for  the  preparation  of  anhi/drou- 

.     Chem.  Fabr.  Von  Hevden  Akt.-Ges.     Ger.  Pm 

213,580,  July  25,  1908. 

It  has  been  found  that  dry  hydrosulphites  containing  wati 
of  crystallisation  are   so  resistant  to  decomposition,  com- 
pared with  the  moist  salts,  that  they  can  be  eompletel;, 
dehydrated    by    heating   at    80°— 110°    C,    preferably   ;, 
about  1(X)°  C,  in  a  vacuum  or  in  a  cunx-nt  of  inert  g,; 
provided    that    they    arc    maintained    in    a    "  dust-drj 
condition  during  the  process. — A.  S. 

Hypochlorite   solutions ;    Process  for  the   electrolytic   pro- 
duction of .     E.  A.  F.  During.    Ger.  Pat.  213,588,  i 

Kov.  12,  1908. 
The  essential  feature  of  the  process  consists  in  adding 
continuously  water  or  a  salt  solution  to  the  alkaline 
cathode  liquid  and  a  concentrated  solution  of  salt  to  the 
anode  hquid,  which  itself  also  consists  of  a  concentrated 
solution  of  salt,  so  that  the  alkaU  anil  chlorine  are  fore-ed 
to  travel  from  the  cathode  and  anode  respectively  to  a 
middle  space  or  layer,  from  which  the  alkali  hypwhlorite 
solution,  which  must  be  kept  faintly  alkaUne,  is  continu- 
ously removed.  The  process  may  be  worked  with  or 
without  diaphragms,  and  chlorine  may  be  removed  from 
the  anode  and  |)umpcd  into  the  middle  layer  in  the  former 
case  ;  when  working  without  diaphragms,  care  must  be 
taken  that  the  hyjiochloritc  solution  is  withdrawn  con- 
tinuously without  disturbing  the  three  separate  layers  of 
liquid,  ri;.,  the  anode,  cathode,  and  intermediate  solutions. 
It  is  stated  that  with  suitable  precautions,  and  with  carbon 
anodes  and  iron  or  carbon  cathodes,  an  almost  theoretical 
current-yield  can  be  attained,  with  production  of  a  hypo- 
chlorite solution  containing  up  to  about  80  gnus,  of  avail- 
able chlorine  per  litre. — A.  S. 

Alkali  hypochlorite  solutions  ;    Process  for  the  electrolytic 

preparation   of    stable    .         EIektrizit!its-.\kt.-Ge». 

vorm.  Schuckert  und  Co.  Ger.  Pat.  213,590,  Nov.  17. 
1908. 
It  is  the  practice  to  add  caustic  alkali  to  electrolytically 
prepared  alkali  hypochlorite  solutions,  in  order  to  improve 
their  stability,  .\ccording  to  the  present  patent,  a  caustic 
alkali  solution  is  added  continuously  to  the  electrolyte,  in 
the  pre-paration  of  the  hypochlorite,  in  quantity  sulficient 
to  maintain  a  faintly  acid  or  neutral  reaction.  It  is  claimed 
that  in  this  way,  not  only  is  less  alkali  n"quired.  but  as  the 
electrolyte  at  no  part  of  the  process  contains  any  con- 
siderable quantity  of  free  hyiK)chlorous  acid,  the  yield  of 
hypi'chlorite  is  increased,  and  solutions  of  a  higher  con- 
centration of  available  chlorine  are  obtained. — A.  8. 

Hydrogen  ;    Process   of   producing   .     G.    M.    Clark. 

L<mdon.  From  Dellwik-Fleischcr  Wassergas-Gef.. 
Frankfort  on  Maine,  (Jermany.  Kng.  Pats.  21,479. 
Oct.  10,  1908,  and  7849.  April"  1,  1!K)9. 

See  Fr.  Pat.  395.132  of  1908;  this  J.,  1909.  310.  In 
Eng.  Pat.  7849  of  1909,  the  use  of  iron  pyrites,  roasted  to 
expel  all  sulphur  and  volatile  metals,  is  claimed. — T.  F.  B. 

Hydrogen  ;    Preparation  of  pure  .     G.   W.  .lolmsoii. 

London.  From  Chem.  Fabr.  Grieshcim-Klektron, 
Frankfort,  tiermany.    Eng.  Pat.  3188.  Feb.  9,  190!l. 

ALr.MisitTM  in  a  divided  form  such  as  filings,  dust,  chip*, 
or  factory   waste,   is  mixed   with  a   small   (pmntity  of  » 
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inpound  of  a  metal  such  as  mercuiy,  platinum,  or  gold, 

ihich  is  electro-negative  to  aluminium,  and  with  a  small 
luantity  of  an  alkali  or  acid,  or  a  borate,  phosphate  or 
I  her  soluble  substance.  This  mixture  can  be  stored  in 
lie  dry  condition,  and  when  added  gradually  to  water  it 
nlds  1-2  cb.  m.  of  hydrogen  per  Idlo.  The  alkali,  etc.. 
rrves  to  generate  sufficient  hydrogen  to  reduce  the 
iiircury  or  other  compound,  which  then  forms  an  eleetro- 
lumical  coiple  with  aluminium  and  decomposes  water 
iiitil  the  aluminium  is  used  up.  A  suitable  mixture  consists 
if  I  part  of  mercuric  oxide,  1  part  of  powdered  caustic 
oila,  and  OS  parts  of  aluminium. — A.  T.  L. 

I/;-,-     Lique/action    of  and    separation     into     its 

•  vustituints.  See.  L'Air  Liquidc  (Soc.  Anon,  pour 
I'Etudc  ct  I'Exploit.  des  procedes  G.  Claude).  Fr.  Pat. 
401,496,  July  24,  1908. 

!)i;  invention  relates  to  a  means  for  accomplishing  the 
iicfaction  of  air  and  the  separation  of  oxygen  and 
rogen  in  a  single  cycle  of  operations.  Compressed  air,  after 
-sing  through  heat  interchangers,  cooled  by  the  escaping 


reduced  to  a  minimum  by  providing  a  removable  bottom 

to  the  vertical  cylindrical  resistance  furnace  and  arranging 
the  calorimeter  immediately  below  it.  Tlio  crucible  was 
suspended  by  a  fine  platinum  wire,  and  when  required 
the  furnace  bottom  was  swung  aside  and  a  heavy  charge 
of  electricity  passed  tlurough  the  supporting  wire,  which 
fused  and  permitted  the  crucible  to  fall  directly  into  the 
water.  Preliminary  determinations  made  witli  an  empty 
crucible,  counteracted  the  small  errors  duo  to  the  splashing 
of  some  of  the  water,  etc.  The  calorimeter  was  completely 
enclosed  by  a  water-jacket  and  a  temperature  rise  of  as 
much  as  23"  C.  was  successfully  employed,  the  wide 
range  increasing  tlie  accuracy  of  reading  the  thermo- 
elements which  were  employed  for  all  temperature  deter- 
minations. It  is  claimed  that  a  final  accuracy  of  better 
than  0'.5  per  cent,  is  obtained.  Specific  heats  of  sihcates 
.show  a  considerable  increase  with  rise  of  temperature 
up  to  700°  C,  followed  by  a  tendency  to  diminish  at 
higher  temperatm-es.  The  values  of  the  true  specific 
heats  of  the  substances  experimented  with  are  given  in 
the  following  table  : — 


Pseudo- 

Temp.    °C. 

Platinum. 

WoUastonite. 

woUastomte. 

Orthoclase. 

Diopside. 

glass. 

Soft  glass. 

500 

.  .    1           0-0S56 

0-251 

0-250 

0-257 

0-262 

0-264 

0-298 

700 

.  .    ;           0-0368 

0-263 

— 

0-272 

0-324 

800 

.  .                  — 

— 

— 

0-272 

0-282 

900 

0-0380 

0-262 



0-2S1 

0-340 

.100 

0-03  SO 

0-261 

0-2.19 

0-279 

0-286 

0-297 

0-335 

.800 

0-0400 

— 

0-26- 

0-278 

0-333 

:600 

..    ,          0-0407 

. 

— 

— 

— 

0-332 

jases,  is  allowed  to  expand,  doing  external  work.  From 
she  expansion  engine,  the  air  is  sent  to  a  group  of  closed 
:ubes,  immersed  in  liquid  oxygen,  in  which  it  accumulates 
intil  liquetied  by  its  own  pressure,  preferably  collecting 
M  a  more  volatile  and  a  less  volatile  fraction  (this  J.,  1905, 
989),  which  are  used  as  reflux  liquids  in  the  upper  and  lower 
jHJrtions  respectively  of  a  rectifying  column  surmounting 
the  liquid  oxygen  boiler.  The  gaseous  oxygen  from  the 
iower  part  of  this  column  is  led  away  through  a  heat  inter- 
shangcr  and  thence  to  be  utihscd,  and  the  more  or  less 
lUre  and  extreiuely  cold  nitrogen,  escaping  from  the  top 
)f  the  column,  is  made  to  pass  around  the  tubes  in  the 
iquetier,  before  helping  to  cool  the  entering  compressed 
lir  in  another  heat  interchanger.  The  whole  of  the  Uquid 
»quircd  in  the  cycle  is  thus  prcduced  in  the  system  itself. 

— F.  SODN. 

Jxygtn  ;  Process  for  the  production  of .  e.g.,  for  use  in 

internal  combustion  engines  for  submarines  and  torpedoes. 
P.  Wienand.     Ger.  Pat.  213,686,  Aug.  4,  1906. 

&  MIXTURE  of  an  alkali  peroxide  and  analkahperchloratc, 
which  melts  at  a  much  lower  temperature  than  either  of  its 
somponents,  is  melted  and  heated  to  a  temperature  below 
that  at  which  oxygen  is  evolved.  It  is  then  transferred  to 
she  place  at  which  it  is  desired  to  produce  the  oxygen  and 
S  heated  more  strongly  in  presence  of  water  ;  or  the 
9xygen  of  the  perchlorate  and  of  the  peroxide  respectively 
"ifty  be  liberated  in  two  stages,  first  by  heating  strongly 
id  then  by  treatment  with  water.  The  water  is  preferably 
Bed  in  the  form  of  a  solution  of  alkali  hydroxide  of  high 
liling  point. — A.  S. 

'!'Coi;erivg  sulphuric  acid  and  oils  from  waste,  acid.     tier. 
Pat.  2I3,.589.     See  III. 
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dicale-i  and  platinum  ;     ISperific  heals  of  .      W.   V. 

White.     Amcr.   J.   Science,   1909,  28,  334—346. 

iHE  paper  describes  the  beginning  of  an  investigation 
nto  the  thermal  properties  of  silicates.  The  method 
■mployed  for  determining  the  specific  heats  up  to  1500°  C, 
vas  to  drop  the  crucible  containing  the  heated  substance 
nto  a  water  calorimeter  at  room  temperature.  The 
iTor  due  to  lo.ss  of  heat  occurring  during  tho  passage  j 
if  the  heated  body  from  the  furnace  to  tne  water  was    i 


i 


-F.  K. 


.ilurnlna  ;    Efjecls  of on  glass.     It.  L.  Frink.    Trans. 

Amer.  Ceram.  Soc,  1909,  11,  99—102. 

iUsuFACTUKEKS  who  insist  on  their  sand  being  scrupu- 
lously washed,  thereby  lose  one  of  the  most  valuable 
ingredients  of  their  raw  materials.  The  loam  which  is 
removed  contains  alumina,  which,  in  quantities  of  3  to  4  per 
cent.,  vastly  improves  the  qualities  of  glass.  It  acts  as 
a  vehicle  for  forming  combinations  between  silica  and 
lime,  or  soda,  taking  the  part  of  either  acid  or  base. 
It  facilitates  the  making  of  a  homogeneous  body,  as  the 
alass  is  not  so  susceptible  to  the  reducing  action  of  tho 
tire,  or  to  the  formation  of  cords  and  strings,  or  production 
of  a  laminated  condition.  In  glass  made  in  moulds, 
or  in  a  machine,  alumina  increases  the  surface  tension, 
so  that  the  glass  will  havr-  less  tendency  to  lake- the 
imperfections  of  the  moulds,  while  it  renders  the  glass 
suiiiciently  pliable  to  be  forced  into  any  desired  shape. 
It  reduces  tho  co-efficient  of  expansion,  and  increases 
the  tenacity,  which  is  valuable  in  the  manufacture  of 
bottles.  It  also  exerts  a  favourable  influence  in  the 
annealing  process.  It  has  one  drawback,  in  that  it  does 
not  mix  well  with  cullet,  so  that  care  must  be  taken  not 
to  have  too  large  a  proportion  of  cullet  in  the  mixing. 

— H.  H.  S. 


Clay  press  ;  Can  water  from  the be  re-used  ?    T.  Gray. 

Trans.  Amer.  Ceram.  Soc,  1909,  11,  365—368. 

A  DiscDssiON  on  this  question  cUcitcd  varying  opinions. 
The  author  stated  that  "  a  large  saving  could  be  made 
by  re-using  this  water,  and  perhaps  the  bacteria  thus 
l>reserved  would  present  a  simpler  means  for  developing 
plasticity  than  by  the  artificial  process  in  which  tannin 
or  straw  is  used."  On  the  other  hand,  the  re-uscd  water 
gradually  becomes  licher  in  soluble  salts  and  finally  these 
salts  may  be  simply  re-distributed  evenly  through  tho 
clay.  A  great  deal  depends  on  the  composition  of  tho 
water,  and  of  the  soluble  salts  in  the  clay.  If  the  water 
is  a  hard,  limey  one,  it  is  of  no  use  for  washing  clay 
saturated  with  the  same  impurity.  Where,  on  tho  other 
hand,  the  salts  in  the  clay  consist  of  easily  soluble  chlorides 
and  nitrates  and  some  sulphates,  there  is  no  likelihood 
of  the   wash-water  becoming  saturated. — H.  H.  S. 
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Clays  ;    Effect  of  preliminary   heat  treatment  upon  . 

A.   V.   Bleininger.     Trans.   Amer.   Cerani.   Soc,   1909, 

11,  392-^OG. 
Plastic   clays  oft<n   crack   during   the   drying   process. 
Weathering  overcomes  this  difficulty  to  a  groat  extent, 
but  the  author  finds  that   heating  the  clay  from  200° — 
350°  C.  causes  it   to  sliow  a  greatly  decreased  slirinkage 
on  drying.     If  exposed  to  the  action  of  water  for  long 
periods,    the   clay    would   doubtless   resume   its   original 
plasticity,  but  in  a  few  hours  the  recovery  is  only  partial. 
The  loss  in  ]ilasticity  at  increasing  temperatures  is  not   , 
abrupt  but  gradual.     The  decrease  in  shrinkage  jjroceeds    | 
hand  in  hand  with  u  decrca.sii  in  the  amount   of  water 
required  to  form   the  day   into   a   plastic    mas.«.    but    no 
simple  mathematical  relation  exists  between  the  two  factors. 
It  does  not  follow  that  the  more  plastic  a  clay  is  originally, 
the  more  it  is  alTected,  as  regards  drying,  by  the  heating    i 
treatmi^nt  ;  different  clays  require  diiferent  temperatures. 
With  none  of  the    heated  clays  did  any  cracking  appear    ' 
during  drying. — H.  H.  S. 

Marly    clai/    as    fluximj    material   for  easily  fired  bodies.   \ 
E.  Berdel.     Sprechsaal,  ]<)09,  42.  581— 583,  595— 597.        | 

The  autho)'  has  examined  the  fluxing  effect  on  ceramic 
bodies  of  easily  fusible  clays  with  a  relatively  large  content 
of  lime  (marl?).  As  fluxes,  they  have  the  advantages 
that  thoy  arc  ])lastic,  liave  a  fine  grain,  and  can  be  easily 
ground  and  mixed  in  a  body.  The  marl  used  consisted 
of  34-8  jier  cent,  of  clay  substance,  27-5  iier  ci>nt.  of  quartz, 
5-2  per  cent,  of  felspatliic  material,  and  32-5  per  cent, 
of  calcium  carbonate ;  it  melted  at  about  Seger  cone  1. 
From  mixtures  of  40  parts  of  this,  and  (JO  parts  of  various  | 
kaolins  and  clays,  tiles  were  made,  and  fired  at  different 
t«mperatures,and  the  contractions  and  porosities  measured. 
On  the  whole  it  appeared  that  calcareous,  easily  fusible 
clays  were  a  useful  means  of  bringing  aljout  sintering,  at 
comjinratively  low  temperatures,  of  stoneware  and  other 
highly  plastic  clays,  and  where  a  tile  clay,  such  as  the 
above,  cannot  be  obtained,  a  potters'  or  brick  clay  can 
be  substituted.  Generally  speaking  the  marly  clay 
produced  more  effect  than  loam,  which  also  tends  to  give 
a  speckled  surface,  unsuitable  for  some  kinds  of  plain 
ware.  The  best  result  obtained  was  a  stoneware  l)ody 
composed  of  equal  parts  of  Hamincrbach  (Wisterwald) 
clay  and  washed  marly  clay,  which  burned  dense  at 
Seger  cone  1 — 2,  retained  its  shape  well,  and  had  a  lustrous, 
conchoidal  fracture.  The  composition  of  the  mixture 
in  percentages  was  : — clay  substance  43-0,  quartz  36-85, 
felspar  4-35,  and  calcium  carbonate  1  (i-25.  As  an  extension 
of  the  use  of  such  a  low-fired  body  to  stoneware  nianu- 
factiue,  suitable  glazes  of  the  following  forniuUc  may  be 
used,  and  fired  at  Seger  cone  1—2.  1.  U-25K..O.  0'25Na.,O, 
0-30CaO,  0-20BaO;  0-4A12O3 ;  3-2SiO.,.  0-5B„O3.  11. 
0-15NajO,  0-20K2O,  0-20Cab,  0-45Pbb ;  0-28Al,O3 ; 
2-5SiO,,  0-3B,O3.  111.  0-]5K„0.  0-20CaO,  0-(55PbO  ; 
0-2Al,O3  :  l-8SiOj.  The  warm,"  dark  yellow  colour  of 
the  glazed  and  unglazed  ware  is  quite  suitable  for  many 
purposes,  but  all  three  glazes  are  suitable  also  for  ])ro- 
ducing  deep  coloured  glazes.  The  boron-free  glaze  III. 
is  well  adapted  for  matt  effects,  especially  if  the  content 
of  lime  is  increased,  or  iiitile  or  magnesite  is  introthiccd. 
A  suitable  white  engobe.  similar  in  rational  composition 
to  the  body,  except  that  the  amount  of  fluxing  nuvterial 
(felspar)  is  increased,  is  compomtdcd  of  40ti  )iart8  of 
Zettlitz  kaolin,  100  parts  of  felspar,  34(1  paits  of  quartz, 
and  Hit'  parts  of  whiting,  and  colouicd  cngolics  can  lie 
pi-oduccd  from  this  by  the  addition  of  the  rei|uisite 
colouring  oxides.  Almost  all  the  earthenware  mider- 
glaze  eoloui-s  are  bright  and  permanent  with  glaze  II. 
given  above.  The  low  temperature,  Seger  cone  014, 
of  the  biscuit-firing  is  a  great  advantage  of  the  whole 
scheme,  and  the  ))ieces  become  so  hard  on  drying  that 
simple  objects  can  even  be  painted  before  firing.- — W.  C.  H. 

Sulphur  problem  [pottery] ;  Method  of  overcoming  the . 

H.  B.  Wells.     Trans.  Amer.  Ceram.  Soc.,  1909,  11,  93— 
98. 

The  presence  of  sulphur  in  a  clay  may  cause  discoloration 
and  distortion  in  burning.  To  overcome  this,  the  author 
experimented  on  the  commercial  scale,  and  in  ordinary 


down-draught  kilns,  with  a  clay  containing  1-82  per  cent, 
of  sulphur,  in  the  form  of  pebbles  of  pyrites.  The  sulphide, 
FeSj,  oxidises  in  two  stages,  the  first  atom'  of  sulphur 
at  400°  C,  and  the  second  at  900°  C!.,  and  the  principle 
of  the  method  followed  was  to  shut  off  heat  at  the  first 
stage  so  that  the  oxidation  of  the  suljihur  could  take  place 
slowly  and  regularly.  The  kiln  was  brought  up  to  the 
ignition  point  of  the  sidphide,  when  the  fires  were  allowed 
to  die  out,  the  fire-boxes  were  clo.sed  up.  and  the  openings 
in  the  top  of  the  kiln  were  uncovered,  whilst  thi-  gases 
wcie  shut  off  from  the  stack  iiitircly.  The  heat  advanced 
slowly  and  gratlually  from  the  outer  courses  towariis  thu 
centre.  iShortly  before  evolution  of  sulphurous  gases 
ceased,  the  top  was  dosed,  the  damper  opened  to  tln' 
stack,  the  fire  started,  and  the  burning  carried  out  to  111. 
end  in  the  usual  manner.  The  result  was  uniform  burniuL 
throughout  the  kiln. — H.  H.  S. 

Porcelains  of  potash  and  soda  felspar  ;  Comparison  of . 

A.   S.   Watts.     Trans.    Amer.    Ceram.   Soc,    1909,  11, 
179—184. 

It  has  been  said  that  soda  spar,  or  albitc,  cannot  be  used 
for  the   manufacture  of   wiiite   ware,   owing  to  the  fa. 
that  it  imjjarts  a  dull,  wooden  ring  to  the  ware,  wliena 
with  the  potash  spar,  a  clear  glass  ring  is  obtained.    'I'c 
test   this,    trials   were   made   in   a   body   of   corapositioi 
OKi,   KJS'aO;    008,   CaO  ;     1-0,   AI.O3,   4-5,   SiO,.     Tli 
bodies    were    made    up   into    bell-shaped    cups,    and    tl. 
difference  iiv  tone  was  very  marked.    Under  pliysical  test  - 
however,   such   as  resistance   to   electric   current  and   1 
sudden  changes  of  temperatures,  no  difference  could  I  - 
I    observed.     As  soda  spar  is  cheaper  than  felspar,  it«  siil' 
stitution  is  worth  a  trial  where  the  ring  of  the  ware  1 
immaterial.     Care    must    be    exercised    that    grinding   is 
,   carried  to  the  same  degree  as  with  the  potash  spar,  otlier- 
I    wise  the  economy  obtained  from  its  lower  fusing  point  anrl 
its  lower  cost  will  be  largely  lost. — H.  H.  S. 


Porcelains  ;    CrystaUine  structure  in 
Trans.  Amer.  Ceram.  Soc.,  1909, 


A.  S.  Watl.v 
11,  185—201. 

The  author  summarises  his  views  as  follows.  Of  all  the  . 
ingredients  in  porcelain,  the  felspar  is  the  first  to  act.  At  , 
cone  9,  a  hard  spar  binds  together  the  other  ingn-dieuto 
to  a  conglomerate  mass.  As  the  tem])erature  rises,  the  apn 
becomes  more  active,  dissolving  first  the  clay  substance  and 
then  the  flint  particles,  till  at  cone  10,  there  is  evidence  of 
crystallisation  of  siUimanite.  At  cone  13,  a  hard  felspar  ia 
completely  fluid,  permitting  such  complete  crystalliilatioo 
as  conditions  and  other  ingredients  will  allow.  .\  soft 
felspar  may  make  a  differi'iice  of  two  cones  in  the  maturing 
temperature,  an  equal  amount  of  dissolving  action  being 
obtained.  The  addition  of  another  flux  causes  the  matrix 
to  become  more  active  as  a  solvent.  Whiting  and  marble 
are  more  powerful  in  tliis  resjiect  than  plaster,  .^oda 
felspar  produces  the  greatest  change,  giving  the  matrix 
a  dissolving  jxiwer  that  is  lemarkable.  Soda-spar  ]>on'elain 
contains  clusters  of  segregated  bubbles,  which  is  also  a 
peculiarity  of  bodies  containing  fritted  material.  In  this 
case,  the  matrix  is  sufficiently  fluid  to  let  bubbles  move 
more  freely,  and  the  segregation  oc<  urs  accordingly. 
Cornish  stone  acts  more  Uke  a  frit  than  a  spar,  though  i\s 
fluxing  action  is  not  equal  to  that  of  a  frit  of  the  same 
composition.  It  is  advantageous  to  flit  spar  and  lime 
together  rather  than  to  frit  spar  aloiu'.  Turning  to  the 
day  ingredients  of  porcelain,  oall  clays  are  notalily  Iks 
soluble  in  fu.sed  spar  than  china  clays,  though  ball  clay 
porcelain  displays  a  finer  texture.  Crystalline  develop- 
ment is  greater  in  the  china  clay  porcelain.  .\  biblio 
graphy  is  given  of  previous  papers  on  this  subject. 
'  — H.  H.  S. 

Porcelain ;    The  coefjicieiU  of  linear  exjMinsion  of  . 

I        A.  S.  Watts.     Trans.  Amer.  Ceram.  Soc,  1909,  11,  84— 

I        87. 

j    A  LONG  straight  unglazed   porcelain  tube  was  iinmersed 

in  oil  heated  by  an  electric  resistance  coil.  The  expansion 
I  of  the  tube  caused  a  lever  to  move,  and  was  read  off  by 
I    means   of   a   mirror  and  telescope.     The   average   of  six 

determinations  furnished  the  coefficient,  0-lKXHH)53.'>7  (or 

temperatures  IxMween   19°  and  243°  C— H.  H.  S. 
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'hramium-tin  pinks  ;  A  stvdy  of -.     R.  C.  Purdy  and 

G.   H.    Brown.     Trans.   Amer.   Cerain.    Soc,    1909,   11. 
'   228— 2fil. 

I'liE  authors  investigated  the  effect,  on  the  pink  colour. 
if  chroniiuni  in  varying  amounts,  introduced  as  the  gi-een 
I  \  ide,  a,s  lead  chromate,  and  as  potassium  biclnoraate;  also. 
hr  effect  of  calcium  in  varying  amounts,  introduced  as 
arbonate.  Analyses  of  nine  stains  already  in  commercial 
iise  showed  that  lead  oxide  was  present  in  live,  and  sodium 
ind  potassium  oxides  in  four ;  also  that,  taking  the 
Equivalent  of  tin  oxide  as  unity,  the  chromium  trioxide 
|;aried  from  0-0091— 00155,  the  "lime  from  0-744— 3-6,  and 
!  he  silica,  though  generally  about  unity,  varied  in  extreme 
leases,  from  0-437  to  3-33  equivalents.  In  the  present  experi- 
aents  all  the  stains  contained  one  equivalent  each  of  tin 
•)xide  and  silica  ;  the  stains  were  not  melted,  but  merely 
'-alcined  ;  they  were  not  washed  nor  re-calcined.  The  same 
/laze  was  used  throughout,  viz.  : — PbO,  0-22  ;  CaO,  0-60  ; 
OaO,  0-18;  AI2O3,  0-16;  SnOj,  0-1  ;  SiO^,  2-1 ;  B/Jj, 
;)475  ;  and  Cr^Oj  varying.  Of  this,  0-623,  CaO  ;  0-375, 
XNaO  ;  0-23,  ALO3;  0-72,  SiO., ;  0-989,  B^Oj  ;  was  fritted. 
riie  authors  conclude  that  the  source  of  the  chromium 
i...s  affect  the  tint  obtained.  The  group  containing  the 
iluside  showed  the  largest  number  of  stains  having  a  pink 
•olour.  similar  to  those  found  on  the  market.  The  pinks 
iiadc  with  lead  chromate  were  lighter  than  those  made 
11th  the  trioxide  and  potassium  bichromate.  The 
I'  hromatc  group  showed  a  tendency  to  dark  brown 
.  ilours  when  high  in  chromium,  and  when  water  was  added 
Ik  pink  was  lost  and  the  stains  turned  yellomsh- 
irown,  probably  owing  to  formation  of  chromic 
irid.  Oidy  the  merest  trace  of  chromium  is  necessary 
"  dcvelo]!  the  pink  colour.  With  the  trioxide  and 
>ii  hromate.  the  limits  are  0-0001  to  0-0375  equivalent. 
Hit  the  amount  of  lead  chromate  may  be  as  high  as  0-15. 
.vVith  regard  to  calcium,  the  stain  can  carry  at  least  three 
i'quivalents,  the  fusibility  being  the  oidy  limiting  factor, 
■fhe  gi-eatt!r  the  proportion  of  lime,  up  to  25  per  cent.,  the 
ligher  the  temperature  the  colour  will  bear.  Decrease  of 
iine  tends  to  change  the  pink  into  gi-e3dsh-brown.  The 
.uithors  deny  that  the  composition  of  the  glaze  is  more 
'mportant  than  that  of  the  stain.  It  is  oidy  necessary  that 
■  he  glaze  should  be  relatively  low  in  lead  and  alkalis,  and 
ligh  in  calcium.  In  the  discussion,  Huorspar  and  gypsum 
vere  said  to  produce  better  reds  than  whiting,  and  boric 
icid  was  said  to  improve  the  stains,  using  high  boric  acid 
.vith  high  lime  content,  and  low  boric  acid  with  low  lime 
:onteut.— H.  H.  S. 

Ucltin//  points  of  glaze  and  (jlass  silicates  of  the  porcelain 
tifpe  as  used  in  the  ceramic  industry  ;  Metfiod  for  deter- 
mining   .     M.  Barrett.     Trans.  Amer.  C'eram.  Soc. 

1909,  11,  80—83. 
irHE  author  postulates  at  the  outset  that  the  materials 
ised  are  in  the  finest  state  of  subdivision,  and  that  the 
l;lazes  are  subjected  during  fusion  to  a  sufficiently  pro- 
'onged  heat.  He  finds  that  one  e(|uivalent  of  calcium 
■jxide  is  equal  in  fluxing  value  to  J  equiv.  of  potassium 
wide  (KjO),  J  equiv.  of  sodium  oxide,  i  equiv. 
)f  zinc  oxide,  and  1-0  ecjuiv.  of  barium  oxide,  and  he 
iccordingly  calculates  all  bases  into  their  fluxing  equiva- 
enta  of  calcium  oxide  (CaO).  It  is  then  found  that  the 
^laze,  lOSiOj,  lAljO,,  6?R0,  melts  at  1200°  C,  and  that 
|l  equiv.  of  silica  neutralises  ';  equiv.  RO  in  point  of 
•'usibiUty,  so  that  llSiOa,  Al-.O^,  6;'R0,  and  9SiO„ 
iAljO^,  6?  RO,  would  also  melt' at  1200°  C.  Also,  by 
deducting  }  equiv.  of  RO,  the  melting  point  is  raised 
j)°C..  80  that,  say,  lOSiO,,  AloOj,  6R0,  would  melt  at 
ll215°  C.  To  elucidate  the  method  of  calculation,  an 
3xamplG  is  given.  Having  thus  found  the  melting  point 
irf  a  glaze,  the  correct  firing  temperature  should  be  90°  C. 
libove  it.  to  develop  the  glaze  properly.  This  method 
.refers  to  glazes  of  the  usual  type.  Those  in  which  bases 
Mrodoraiuate,  so  that  silica  is  used  as  a  flux,  do  not  conform 
'<  the  method  outlined. — H.  H.  S. 

Matt  (jlazes.     F.  H.  Rhead.     Trans.  Amer.  Ceram.  Soc, 
1909,  11,  157—174. 

Five  series  of  trials  were  made  to  produce  a  matt  glaze 
(ffith  a  brokf^n  surface,  maturing  at  cone  1.      In  the  first 


series,  the  best  results  were  obtained  from  the  formula  : — 
K.,0,  0-135;  CaO,  0-376;  ZnO,  0-082;  AI-Oj.  0.-208 ; 
SiOj,  0-958;  CuO,  0032;  Fe^Oj,  0-0026;  PbO,  0-162 
—0-405;  BaO,  0-0—0-053.  The  second  series,  made 
to  study  the  effect  of  underglaze  stains,  was  based 
on  the  glaze  with  formula :— PbO,  0-621;  K.,0. 
0-184 ;  BaO,  0195  ;  AloOj,  0-246 ;  SiOj,  1-28 ;  and 
all  the  results  were  good.  The  variations  in  the  next 
series,  based  on  PbO,  0-737;  KM,  0-120;  BaO,  0-144; 
-XUO,,  0-157  :  SiO,,  0-85  ;  were  only  those  in  colours, 
and  the  results  were  beautifully  matt  with  striking  flaking 
effects.  Series  four  was  a  study  in  double  dips  of  glazes 
111  the  first  series.  A  soft  biscuit  was  used  that  the  glazes 
might  dry  almost  immediately.  The  lower  glaze  was  the 
heaviest,  being  two-thirds  of  the  total  glaze  thickness. 
In  the  last  series,  very  handsome  water  line  effects  were 
obtained  by  use  of  a  formula:— PbO,  0-492  ;  CaO,  0-254  ; 
KjO,  0-087  ;  ZnO,  0-167 ;  AI2O3,  0-30 ;  SiO,,  0-948. 
With  regard  to  the  separation  in  matt  glazes,  the  flakes 
decrease  in  size  with  increase  of  silica,  with  decrease  of 
alumina  and  of  lime.  Barium  oxide  is  more  potent  tlian 
lime  in  producing  flakes.  No  good  matt  effects  were 
obtained  without  zinc  oxide.  Surface  cracking  is  generally 
iiiechanical  in  origin,  being  due  to  the  cracking  of  the 
drying  glaze,  heeling  over  at  the  joints,  or,  to  the  thick- 
ness of  the  glaze.  In  some  cases  it  is  due  to  chemical 
causes,  such  as  alumina  making  the  glaze  too  hard, 
or  barium  carbonate  giving  off  its  carbon  dioxide  slowly 
and  at  a  high  temperature. — H.  H.  S. 


Opalescence  in  highly  acid  glazes  ;     A  study  on  the  pro- 
duction, of .     .J.  D.  Whitmer.     Trans.  Amer.  Ceram. 

Soc,  1909.  11,  262—295. 

Ohalescence  appeals  to  be  due  to  the  refraction  of 
light  by  particles  of  undissolved  matter  suspended  in 
tlie  glaze  matrix.  Purdy  had  previously  laid  down  the 
rule  that  opalescence  can  be  produced  in  a  glaze  by 
supersaturating  it  with  silica  at  high  oxygen  ratios, 
at  least  1:4;  that  0-20  equivalent  of  alumina  is  also 
ii:quisite.  and  that  the  higher  the  boric  acid,  the  better 
the  opalescent  effect.  The  author  made  a  series  of  experi- 
ments, keeping  the  alumina  constant,  varying  the  lime 
at  the  expense  of  the  lead,  varying  the  oxygen  ratio 
from  3-0  to  6-5,  and  the  molecular  ratio  of  B2O3  to  SiO.^ 
from  1  :  2-0  to  I  :  6-5.  No  good  opalescence  was  developed, 
and  no  decided  conclusions  reached,  but  a  few  points  were 
noted.  The  actual  composition  of  the  floating  matter 
in  the  matrix  seems  immaterial,  but  it  shoidd  be  finely 
sub-divided  or  opacity  will  be  produced  instead  of 
opalescence.  The  glaze  coating  should  be  as  thick  as 
possible.  The  best  oxygen  ratio  was  from  5-5  to  6-5, 
the  best  silica- borate  ratio  was  between  3  and  4.  The 
lime  is  high  enough  at  0-5  equivalent.  The  best  tempera- 
ture range  is  from  cones  1  to  5.  The  author  then  turns 
to  the  subject  of  boric  acid  and  crazing.  To  lessen  crazing, 
it  is  better  to  increase  the  oxygen  ratio  or  the  flring 
temperature,  than  to  alter  the  proportion  of  boric  acid. 

— H.  H.  S. 


Glazes  ;    A  peculiar  property  of  some .     A.  E.  Mayer. 

Trans.  Amer.  Ceram.  Soc,   1909,  11,  369—374.  " 

A  "  BOPEY  "  glaze  mixture  is  one  that  settles  quickly  to 
the  bottom  of  the  tub;  the  grains  interlock,  forming  a 
\ery  dense  mass  that  can  hardly  be  dug  out  with  the 
fingers.  The  defects  of  such  a  glaze  are  apparent  in 
dipping  a  piece  of  flat  ware,  as  the  glaze  rolls  in  pools 
round  the  edge  instead  of  being  thrown  off.  The  author 
found  that  this  viscosity  was  accompanied  by  alkalinity, 
and  the  greater  the  alkahnity  the  more  viscous  the  glaze. 
The  remedies  are  both  phj'sical  and  chemical.  In  the 
former  class  are  those  substances  which  thicken  the  slop 
.so  that  the  glaze  will  not  sink.  Amongst  these  are  sjTUp, 
milk,  blood,  gum,  dextrin.  The  chemical  remedies  depend 
on  the  neutralisation  of  the  alkali,  which  seems  to  be 
present  as  sodium  silicate.  Boric  acid,  weak  mineral 
acids,  acetic  acid  are  used,  but  the  author  recommends 
one-half  per  cent,  of  magnesium  sulphate.  He  states 
that  this  amount  of  sulphate  will  not  give  rise  to 
■   scumming.'* — H.  H.  S. 
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(X.  Vm.— liLASS,  POTTJERY,  &  ENAMELS. 


[Nov.  1&,  1M«. 


Enamels  ;  The  alloimble  limit  of  variation  in .     J.  B. 

Shaw.     Trans.  Amer.  Ceram.  Soc,  1909. 11,  103—152. 

TiiK  paper  refers  to  enamel  on  sheet  steel.  The  objects 
of  the  investigation  weic  lo  Knd  an  enamel  that  «oiild 
adhere  to  the  steel  without  crazing  or  peeling,  to  find 
the  relation  bctwoon  undercoat  and  subsequent  coats, 
to  produce  an  enamel  that  resists  dilute  acetic  acid, 
contains  uo  load,  and  has  a  pleasing  appearance.  The 
furnace  was  lieated  to  104(1^  C.  The  time  of  burning  of 
the  ware  was  from  foin'  to  ten  minutes,  the  ground  coat 
requiring  more  .severe  treatment  than  siibseipiciit  coats. 
The  general  conclusion  is  stated  in  the  following  formula?: — ■ 
Groundcoat,K.O,0-15— 0-7>;  Na.,0, 0—0-6;  ('aO.0-14 — 
O-tW;  CoO.  0-^-06:  AI..O3.  O-l^-S  ;  SiO..,  M— 1-7: 
BjO,.  (1.2— 0-5  :  cover  enamel,  K.O,  0-0— O-K  ;  Na,0, 
0— 0-1).-);  CaO.  0-2— O-G:  AI..O3,  0— 0-5  :  SiO...  10 -1-8  ; 
BjOj,  from  0-2  upwards.  Potn.ssium  and  sodium  oxides 
may  be  intercluiuged  without  marlicd  result,  but  iiotassium 
oxide  gives  a  more  brilliant  surface.  l.inie  is  the  most 
active  component  in  affecting  refractoriness.  Knamels 
without  any  lime  are  too  soft  for  j)ractical  use.  Alumina 
increases  the  opacity,  brilliance  and  hardness  :  it  also 
increases  the  refractoriness  and  viscosity.  Silica 
renders  the  enamel  acid-resisting  and  prevents 
crazing.  Boric  acid  causes  peeling,  more  so  than 
silica,  and  it  also  affects  the  brilliancy  of  the  enamel 
more  than  silica.  A  low  proportion  of  boric  acid 
produces  matt  enamels.  Cobalt  oxide  increases  the 
stability  of  the  enamel  in  burning,  and  its  tonghness. 
It  al.so  intensifies  the  wliiteness  of  the  enamel.  Tlie  sub- 
.stitution  of  calcium  carbonate  for  tluorspar  maizes  no 
diflfereiue  in  tlu^  finished  product,  liut  it  renders  the  raw 
enamel  more  difficult  to  frit.  Cryulile  in  place  of  felspar 
softens  tlie  enamel  markedly  and  j)roduces  opacity. 
It  also  tends  to  crazing.  The  best  results  are  given  by 
mixing  equal  amounts  of  cryolite  and  felspar.  Tin  oxide 
l)roduces  opacity,  but  may  be  replaced  by  zinc  oxide  plus 
antimony  trio.xide.  To  produce  good  opacity  0-13 
equivalent  of  tin  or  its  substitute  is  required. — H.  H.  S. 

Enamelled  sheet-steel  ivaren  ;   Notes  on  the  testing  of  -. 

E.  Orton.  Trans.  Amer.  Ceram.  Soc.,  1909, 11,  320—341. 
The  author  appeals  for  standard  mctlujds  of  testing 
enamelled  wai-e.  The  Hooper  solubility  test  is  the  only 
one  which  attempts  to  classify  ware'  The  method  is 
to  boil  the  ware  in  10  per  cent,  acetic  acid  solution  until 
all  the  liquid  has  evajjorated,  anti  note  whether  the 
glaze  has  suffei-ed  damage.  If  it  has  not.  it  is  again 
boili'd  with  20  per  e  nt.,  or  stronger,  solutions  of  acid 
until  the  glaze  has  been  attacked,  and  the  enamel  is 
classified  accordingly  as  having  resisted  acid  of  a  stated 
strength.  Other  chemical  tests  relate  to  the  solubility 
of  the  enamel  in  water  and  in  dilute  mineral  acids,  and 
its  ability  to  withstand  acid  gases.  The  physical 
tests  deal  with  the  ability  of  tlie  enamel  to  with- 
stand bending  without  cracking,  and  impacts  without 
shattering.  Ihe  former  is  determined  by  measuring 
what  amount  of  defiection  under  pressure  the  enamel 
will  undergo  without  cracking,  and  the  latter  by  coimting 
the  number  of  blows  of  equal  force  on  one  spot  necessary 
to  shatter  it.  No  correlation  can  be  shown  between 
the  chemical  resisting  properties  and  the  physical  strength 
of  enamels  now  on  the  market.  In  Judging  a  ware,  it 
must  be  remembered  that  the  chemical  ciualitics  of  an 
enamel  are  of  different  degrees  of  importance  in  different 
wares.  For  table  ware,  culinary  w  are,  or  chemical  utensils, 
sohibilily  is  the  worst  possible  fault,  whereas  for  advertising 
signs  or  automobile  tugs  tlie  physical  qualities  are  more 
important.  Enamels  for  electric  heating  devices  must  be 
tested  for  conductivity.  Coloured  enamels  are  generally 
better  than  white  ones  for  tliis  ])urpose.  Possibly  the 
small  amount  of  cobalt  silicate  formed  in  a  blue  enamel, 
makes  it  a  better  insulator  than  the  white  glazes  which 
contain  suspended  oxides  or  salts. — H.  H.  S. 

Lead  silicates.     Hilpert  ami   Weiller.     .See  VII. 

Binary  systems  of  alumina  with  silica,  lime,  and  magnesia. 
Shephenl  and  others.     Sec  VII. 


Determining   the   physical  properties  of  clays. 

See  IX. 


SoUoloff 


Patents. 

Olass   hralinij   and   drawing   furnaci.     V.    Houze,   Gram 
Rapids,  Mich.     U.S.  Pat.  93o,7S9,  Uct.  5,  1909. 

A  MELTIKO  tank,  with  side  o[)cnings  for  ladling,  a  hcatini 
pot,  and  a  drawing  pot  are  arranged  in  scries.  Moltei 
glass  passes  along  a  ti-ough,  with  a  spout,  fiom  the  tanl. 
to  the  heating  pot  and  this  communicates  above  aii' 
below  a  partitiiui  with  the  drawing  pot.  The  latter  ha 
a  movable  flat  top,  provided  with  a  central  o|H'nii^ 
and  movable  cover,  and  also  has  an  opening  at  Ihe  sidi 
opposite  to  the  heating  pot.  Alx)ve  the  heating  )K)t  e 
a  dome,  provided  with  openings  to  admit  heat  abovi 
the  level  of  the  glass  in  the  ]X)t.  The  pots  are  spaced 
apart  from,  and  surrounded  by  nuisonry.  which  aUi 
encloses  the  dome,  and  the  wall  in  from  of  the  drawiii): 
lX)t  and  of  the  dome  can  be  removed  wiiIumiI  di&turbiu^ 
the  re>st  of  the  masonrv. — -W.  C  H. 


Glass ;    Electric  furnace  for  the  continuous  manufacturt 

of  .     M.   Sauvageon.     Fr.    Pat.   401,744,   Aug,   7 

1908. 

Melted  glass  is  a  conductor  of  electricity,  but  it  has  « 
high   resistance.        If,    then,   a  current  of   electricity  Ik 
passed    through   a   bath   of    molten    glass,    the    resistir 
offered  will  cause  heat  to  be  gcnerateil,  so  that  more  p'. 
material    may    be    nrelted.     The   funiace   contains   u 
filled  with  molten  glass  on  which  the  material  lloats, 
tliis  bed  is  furnished  with  a  channel  to  draw  off  the  n-i 
glass.- H.  H.  S. 

China    cUiy ;     Preparation    0/    .     A.    G.  Salamun. 

I.K)ndon,    C.    J,    Grace,    Steyning,    Sussex,  and    Thi 

Exploration  Co.,  Ltd.,   I>ondon.     Eng.  Pats.  2294  and 
2295,  Jan.  30,  1909. 

A    L.\.1UJE   proportion   of   the   china   clay   from   Cornwall 
and  Devonsliire  is  known  as  '"  bleaching  clay,"  and  il^ 
selling  value  depends  largely  on  its  fre'e<lom  from  colour. 
It  is  proposed  to  remove  any  colouring  matter  by  suli 
jecting  the  clay  emulsion   to   the  action  of  oxalic  n     • 
either  in  hot  or  cold  solution,  01  of  sulphurous  acid  or 
of   its  comiK)unds.      The   oxalic   acid    or  .sulphurous    ! 
should   afterwarils    be   washed   out   when   the   clay    l 
through  the  filter- pi-e.ss.     This  process  is  also  ap]>lic  .1 
to  "  potter's  clay,"   provided   that   it    does    not   conUm. 
an  undue  proportion  of  mica  containing  colouring  matter, 
in  which  ease  the  stain  would  become  visible  on  firing, 

— H.  H.  S. 

Enamelling  furtiaos  ;    Means  for  charging  and  dischar 
- — -.     Wanderer  W'erke  vorm.  Winklhofer  und  .laonh 
Akt.-Ges.,     Chemnitz,     Germany.     Eug.     Pat.     783'.i. 
April  1,  1909.     Under  Int.  Conv.,  AprU  3,  1908. 

To   prevent  loss  of  heat,   enamelling  furnaces  may  be 
charged  and  discharged  by  means  of  trolleys  running  ■" 
rail   tracks  between   the   furnaces  and   work. shops.     ( 
this  purpose  a  transferring  or  traversing  carriage  is  u 
movable  on  a  track  in  front  of  a  bank  of  furnaces 
of     which     rail-tracks    extend.     The    present    inveni 
consists    in    ])roviding    the    carriage    with    a    mnnlier   •' 
rail-tracks,   so   that  immediately  after  running  a  IroUi'.v 
out  of  the  furnace  on  to  one  of  the  tracks,  another  trull'  > 
can  be  run  into  the  furnace  off  another  track. — H.  H.  > 


Enamelling  in  one  stat/e  ;    Process  of  .     P.  Woog  soil 

M.  Delagc.     I-Y  Pat,  401,543,  July  29,  1908. 

An  oxyhydrogen  or  acetylene  fiame  is  directed  ou  lo  the 
si>ot  wnere  the  enamel  is  required,  wliile  the  tinely-grounil 
enamel  is  also  projected  on  to  the  same  spot.  Thcproce.«« 
is  specially  ada])ted  to  such  shapes  and  sizes  of  ware  u 
cannot  be  introduced  into  a  kiln.^H.  H.  S. 
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IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 


'lays  ;    Delerminalion  oj  the  physical  properties  of  . 

Sokoloff.     Tonincl.-Zeit.,  1909,  33,  1256—1260,   1286— 
12S9.  1295—1298. 

AUerkas   the   chemical   composition   is   of   the   gi'eat«'st 

iiiportance  in   the  case  of  high-grade  clay  intended  for 

Kiveelain,    stoneware,    and    the    lil^e.    it   is    the    physical 

T-operties  which  determine   the   value  of  low-gi'ade  clay 

litable  for  bricks,  tiles,  and  common  building  purposes. 

riiese  are,   amongst  others,   the   water-absorbing  power, 

ontraction  on  drying,  plasticity,  and  burning  t<'mperature. 

Che  author  determined  the  plasticity  of  different  samples 

!)£  clay  by  moulding  small  pyramids  of   definite  size  and 

hape,  and  measuring  the  time  these  pyramids  retained 

lieir  shape,   when   placed   under  gently   running   water. 

{>•  mixed  clay  and  quartz-sand  in  various  definite  pro- 

jortions,  and  representing  the  quartz  content  and  the  life 

if  each  sample  graphically,  obtained  unbroken  curves  for 

■aeh    specimen    of    clay.     Kach    diagram    contained  two 

ritical  points,   between   wliieh  the  curvature  reached  its 

naximum,  these  points  being  taken  by  the  author  to  be  an 

index  of  the  plasticity,  and  to  indicate  the  greatest  amount 

if  "  thinning  "  material  that  could  be  added  to  the  clay  in 

lactical  use.     The  relative  porosity  was  determined  by 

iirning  samples  of  the  clay,  and  boiling  the  burnt  samples 

II  distilled  water  until  saturated,  carefully  mping  with 

iher  ))aper,  and  ivweighing  the  samples  so  treated  in  closed 

,'las3  tubes.     The  "  water-penetrability  "  was  determined 

ly  subjecting  cylindrical  slabs  of  burnt  clay  to  a  certain 

irad  of  water  and  measuring  the  rate  of  leakage  through 

lie  plates.     Regular  curves  were  obtained  for  this  pro- 

«ity.    also    for    clays    with    graduated     admixtures    of 

thinning  "  material,  and  the  author  draws  attention  to 

lie  remarkable  fact  that  the  p"netrability  of  burnt  clay 

Inreases  with  the  repeated  subjection  of  the  same  sample 

II  water  pressure.     The  author  concludes  that  the  most 

mjiortant  points  to  be  settled  in  connection  with  clays  are  : 

1 ),  Tlie  determination   .f  the  standard  amounts  of  "  thin- 

liiig  "  materials  of  various  degrees  of  fineness,  that  can  be 

iilded  without  detriment  to  the  plasticity  ;   (2),  the  deter- 

iiination  of  the  effect  of  different  degrees,  and  of  different 

hiration.  of  burning,  on  the  density  of  the  burnt  material ; 

3),  the  study  of  the  effect  of  repeated  burning  on  one  and 

the  same  mass  of  material  under  varying  conditions  ;    (4), 

the   exart   determination  of    the    water-penetrability    of 

pritterj'    and    roofing-tile    clays,    and    of    other    ceramic 

iiiaterials. — O.  R. 

\Silica  ;    Studies  in  the,  uses  of  finely-divided .      S.  \Y. 

I    Parr,  T.  R.  Ernest,  and  VV.  S.  Williams.     J.  Ind.  and 
Eng.  Chem.,  1909,  1,  692—694. 

V  BESCPIPTION  is  given  of  attempts  to  prepare  artificial 
stone  from  the  finely-divided  silica  which  occurs  in 
extensive  deposits  in  Southern  Illinois.  (The  material 
consists  of  minute,  transparent  particles  of  silica,  0'2  to 
50  mm.  diam.,  of  crystalline  stnacture,  loosely  cemented 
together  by  a  small  amount  of  clay  ;  it  contains  0-15  per 
;ent.  of  moisture,  98  of  silica,  U-2  of  magnesia,  and  1'2I 
if  alumina.)  ^\^len  formed  inti.  bricks  with  lime  in  the 
proportion  of  80  of  silica  to  20  of  lime,  and  subjected  to 
a.  steam  pressure  of  150  lb.  per  sq.  in.  for  10  hours,  a 
product  with  a  tensile  strength  of  278  lb.  per  sq.  in.  was 
jbtaincd.  To  examine  the  effect  of  heat  on  the  product, 
a  number  of  bricks  were  heated,  and  test-samples  with- 
Irawn  at  different  temperatures,  and  their  tensile  strengths 
letermined.  the  foUovsing  results  being  obtained  : — 20  t.'.. 
278  lb.  per  sq.  in.  ;  300°  C,  45  ;  400°  C,  0  ;  500°  C,  101  ; 
■«00°  C.  131  ;  700°  C,  124  ;  7.50°  C,  27  :  800°  C,  71  ; 
S50°C.,  186;  1 190°  C,  260;  and  1390°  C'..  20-  lb.  per  sq. 
ill.  By  additi(ui  of  asbestos  to  the  lime  silica  mixture, 
the  tensile  strength  of  the  product  was  increased  up  to  a 
maximum  of  377  lb.  per  sq.  in.  with  12  per  cent,  of  asbestos. 
The  lime-silica  mixture  is  as  plastic  as  Georgia  kaolin, 
and   a   vase    prepared   with   it,    by   moulding,   and   then 


il 


be  used  in  a  similar  manner  to  terra-cotta,  could  be 
jirepared  very  advantageously  from  this  finelj'-divided 
silica. — ^A.  S. 

Portland  cement  ;   Lime  in  .     H.  TraclJer.    Tonind.- 

Zeit.,  1909,  33,  1334—1340. 

The  author  investigated  a  number  of  Portland  cements 
containing  high  percentages  of  lime,  which  had  been 
perfectly  cliukered  at  high  temperatures,  and  had  satisfied 
all  the  required  standard  tests  for  setting,  tensile  and 
crusliing  strengths,  and  constancy  of  volume.  He  found 
that  all  these  cements  began  to  weaken  after  six  months" 
keejjing  under  water,  a  fact  which  could  only  be  explained 
by  the  separation  of  free  lime,  present  in  a  state  of  solid 
solution.  The  author  draws  attention  to  the  two  types  of 
Portland  cement  fomiala;,  taking  Sobott's  formula, 
.i-(2iCaO,.Si0.j)+!/(2iCaO,R203).  as  an  example  of  the 
"  bicaleium  silicate  "  type,  and  Newberry's  formula, 
:c(3GaO,Si05)-t-j^(2CaO,Rj03),  as  typical  "of  the  tri- 
calcium  silicate  type.  Taking  x  in  either  formula  to  eqv.al 
1,  2.  3,  etc.,  up  to  10.  y  being  unity,  and  calculating  the 
percentages  of  lime,  silica,  and  iron-and-aluminium  oxides 
(  R^Oj),  thus  found,  a  table  is  obtained  by  comparison  with 
which,  the  actual  analysis  of  a  cement  indicates  the  excess 
i)f  lime,  i.e..  the  lime  present  in  the  form  of  solid  solution, 
('orrections  have  to  be  made  for  the  magnesia,  sulphuric 
anhydride,  an<l  alkalis  present,  which  are  calculated  as 
niagnesium  silicate,  calcium  sulphate,  and  sodium  silicate 
respectively,  and  the  magnesium  silicate  is  taken  as  being 
rapable  of  binding  one  molecule  of  lime  in  an  artificial 
olivine,  having  the  composition  MgO.CaO.SiOo.  The 
author's  experiments  led  him  to  doubt  the  existence  of 
tricalcium  silicate  in  Portland  cement,  and  to  conclude 
definitely  that  a  high  percentage  of  lime,  in  addition  to 
increasing  the  difficulty  and  cost  of  maldng  satisfactory 
clinker,  is  invariablv  injurious  to  the  cement  in  the  course 
of  time.— O.  R. 


Portland  cement , 
chloride  on  — 
1289-1290. 


Action  of  calcium  sulphate  and  calcium. 
-.     Spiegelberg.  Tonind.-Zeit.,  1909,  33, 


jhardened  by  steam-pressure,  had  a  good  clear  white  colour. 
It  is  suggested  that  an  architectural  biiilJing  material,  to 


The  effects  wliich  calcium  sulphate  and  calcium  chloride 
exercise  on  cement,  vary  with  the  composition  and  proper- 
t  ies  of  the  latter.  Calcium  chloride  is  most  pronounced  in 
its  action  in  those  ca.ses  where  small  quantities  of  calcium 
sulphate  suffice  to  produce  volume  changes  in  the  cement. 
In  all  cases,  however,  the  author  concludes  that  calcium 
clilnride  influences  the  expansion  due  to  calcium  sulphate 
bcnefieiaUy:  even  when  the  proportion  of  the  latter  is 
unduly  increased  by  adding  gypsum  to  cement,  the  addition 
of  calcium  chloride  causes  the  cement  to  set  fa  constant 
volume  ;  the  cement  at  the  same  time  increases  in  both 
tensile  and  crushing  strength,  more  especially  the  latter. 

— O.  R. 

Portland   cement ;      The   chemical   analysis   of   ~ .     R. 

(iriinm.  Tonind.-Zeit.,  1909,  33,  1277— 1280. 
The  author  draws  attention  to  the  great  divergence  in 
the  results  of  the  chemical  analysis  of  Portland  cement 
furnished  by  different  laboratories  ;  in  one  case  under 
consideration  a  carefully  prepared  and  thoroughly  average 
s.imple  was  divided  into  six  parts  ;  one  part  was  retained 
■,\nA  analysed  liy  the  laboratory  belonging  to  the  manu- 
facturers of  the  cement,  and  the  remaining  five  samples 
were  analysed  by  five  different  public  laboratories  in 
(Jermany.  France,  Switzerland,  and  Si>ain.  There  was 
))ractically  no  agreement  between  the  results.  The  amount. 
i>f  ferric  oxide  contained  (which  liad  led  to  the  rejection 
of  the  cement  in  the  first  instance),  was  given  as  .'•16  per 
cent,  in  one  of  the  analyses  and  as  4-54  per  cent,  in  another, 
the  difference  of  1-38  ui  100  parts  of  cement  representing 
a  divergence  of  43'5  per  cent,  on  the  amount  of  ferric 
oxide  it.self.  The  figures  for  the  other  constituen.s. showed 
even  greater  dLserepaneies,  .lud  the  hydraulic  modulus 
foiuid  varied  between  194  and  208.  The  author  lirielly 
reviews  the  various  .inalytical  processes  in  iise  at  the  n  liove, 
iind  at  other  cement  laboratories,  and  recommends  that 
standard  methods  of  chemical  analysis  should  be  agreed 
upon  for  Portland  cement,  as  has  been  done  in  the  case 
of  other  chenili:i|    ind\istries, — O.  R. 
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Portland  cement  trade  of  Oermany.     Board  of  Trade  J., 
Oct.  28,  1909.     [T.R.] 

Foreign  coinpotition  in  the  importation  of  Portland 
cement  into  Germany,  as  well  as  the  increased  jiroduction 
in  the  country  has.  during  1900,  been  remarkable.  Exports 
from  Belgium  to  llermaiiy  during  the  first  seven  months 
of  the  |)resent  year  amounted  to  l,o<!2,l)85  cwt..  a.s 
against  1,178.")71  ewt.  during  the  corresponding  jwriod  of 
last  year.  Imports  into  (Jermany  from  all  sour*  es  during 
the  period  referred  to  amounted  to  2,.'>2S.H47  owl.  in 
1907,  as  ngiiinst  2,022,72!!  cwt.  in  1908.  The  export* 
during  the  first  seven  months  of  the  present  year  amounted 
to  6,646,427  cwt.,  as  against  5,822.141  ewt.  during  the 
similar  period  of  1908.  This  increase  has  Ijcen  dui-  mainly 
to  the  demands  of  Chile,  which  in  the  p<xriod  mentioned 
took  681.041  cwt..  as  against  210.253  cwt.  in  the  first 
seven  months  of  last  year.  Jhioh  larger  (|uantitics  liavo 
also  been  exported  this  year  from  (icrniiaiy  to  China,  the 
Dutch  East  Indies,  Brazil.  Finland,  Norway,  and  Anstria- 
Hungary. 

Sand-lime  brick.     U.S.  Geol.  Survey,  1908.     [T.R.] 

The  sand-lime  brick  industry  in  the  United  States  began 
in  1901.  The  value  of  the  production  in  1903  was  S155.040. 
In  1907,  the  maximum  of  $1,22.5,709  was  reached,  and 
there  was  a  decrease  in  1908  to  .$961,226.  The  number  of 
plants  reporting  increased  from  10  in  1903  to  94  in  1907, 
with  a  decrease  in  1908  to  87. 

Binary  systems  of  nlinnina  with  silica,  lime,  and  magnesia. 
Shepherd  and  others.     Sec  VII. 

Patents. 

Wood  :    Process  of  preserving  .      J.  M.   Nelson,  jun.. 

Sherwood.  Md.     U.S.  Pat.  937,008,  Oct.  12,  1909. 

Timber  is  heated  in  a  suital>lc  bath  to  a  temperat\n*e  above 
100°  C,  in  order  to  expel  a  portion  of  the  contained  gas 
and  moisture.  It  is  then  immersed  in  a  cool  preservative 
solution.  Owing  to  the  contraction  of  the  contained  gas 
and  moisture  by  the  reduction  in  temperature,  the  pre- 
servative is  readily  absorbed.  The  impregnated  timber 
is  aeain  heated  above  100"  C.  and  fin.nllv  cooled  in  air. 
^  ■  -F.  R. 

Wood  ;     Process  o/  impregnating by  sudden  changes 

oi  pressure  and  exliaastioii .  M.  Boucherie.  Fr.  Pat. 
401.746,  Aug.   7.    190S. 

The  injection  of  antiseptic  or  colouring  liquids  into  wood 
is  retanded  by  g.ises  and  liy  the  residue  of  the  sap.  The 
inventor  obviates  these  difficulties  by  subjecting  the  wood 
in  a  closed  vessel  to  sudden  changes  of  pressure  and  to 
suction,  by  which  means  the  gas  is  removed. — H.  H.  S. 

Tar  oils  [for  preserving  tcood,  cic.l ;   Process  for  improving 

.       Gewerkschaft       des       Steinkohlen-Bergwerks 

"  Lothringen."     Ger.  Pat.  213,715,  Jan.  15,  1909. 

Fob  use  in  preserving  wood.  etc..  tar  oils  should  not 
have  a  disagreeable  odour,  should  be  of  a  brownish  colour. 
and  as  viscous  as  is  consistent  with  ease  of  application. 
These  conditions  are  said  to  be  fulfilled  if  the  tar  oil  is 
heated  to  200°— 300°  C.  with  about  2  per  cent,  of  carbon 
tetrachloride  and  a  small  quantity  of  hydrochloric  acid, 
and  then  a  portion  removed  by  heating  or  by  treatment 
with  steam.  If  the  proportion  of  carbon  tetrachloride  is 
increased,  the  hydrochloric  acid  may  be  ofuitted,  and  no 
distillation  is  necessary.— T.  F.  B. 

Cement ;    Waterproof and  method  of  making  the  same. 

J.  F.  Schoellkopf,  Assignor  to  Schoellkopf,  Hartford, 
and  Hanna  Co.,  Buffalo,  N.Y.  U.S.  Pat.  930.697, 
Aug.   10.   1909. 

Two  parts  of  quicklime  and  one  part  of  powdered  rosin 
or  colophony  are  mixed  with  water  and  well  stirred. 
Baryta  may  be  uped  in  place  of  lime.  Aljout  two  per  cent. 
of  the  rt>sulting  mixture  added  to  Portland  or  similar 
cement  is  stated  to  give  a  product  which  is  waterproof 
when  set. — J.  W.  H. 


Cement  product  ;      Vitrified  and  process  of  making 

same.  H.  C.  Todd,  Oak  Park,  and  C.  Mayr,  Chicago 
111.,  Assignors  to  Chicago  Fireproof  Covering  Co 
U.S.  Pat.  935,616,  Sept.  28,  1909. 

Articles  of  great  hardness  are  mode  by  shaping  thorn 

out  of  a   mixture  of  hydraulic  cement  and  water,  witli 

or  without  the  addition  of  a  jjorous  or  tibrous  "  filler," 

j    and  when  set,  drying  them  and  impregnating  them  with 

I   a  solution  of  a  colloid  soluble  silicate. — F.  H. 

'    Cement  ;   Manufacture  of .     M.  Trcmbour.  Harzburg, 

Germany,  A».signor  to  Putnam  Uevcldpniint  Co..  New 
York.     U.S.  Pat.  935,617,  Sept.  28.  1909. 

Molten    blast-furnace    slag    is    broken    u]j    mho    small 

jmrticles.    and    an    acid    solution,    alone    or   containing  a 

small  quantity  of  a  di.ssolveti  coating  material,  is  adond, 

j    or  a  finely-divided   material  is  introduceil,   which  fonnH 

I    a  deposit  around  the  separated  globules  of  slag.   ■  K.  R. 


Cement;  Manufacture  of  — 
Soc.  J.  et  .\.  Pavin  de 
Apr.  1,  19t)9. 


—  from  slofi  in  hhtstfurnacts. 
Lafarge.        Vt.   Pat.    401,4«:t 


A  CEMENT,  appro  .xinialily  of  the  formula.  SiOj.Al.Oj.SCai  I. 
is  made  by  adding  the  n.(i\iin.d  quantities  of  alumina 
and  chalk  to  the  charge  of  a  blast-furnace, — H.  H.  S, 

Wood  ;    Liquor  for  impregnating .     K.  H.  W'ulman. 

Idaweiche,  Germany.  Assignor  to  .M.  Barschall,  New 
York.     U.S.  Pat.  9:i6,070,  Oct.  5,  1909. 

See  Fr.  Pat.  353.181  of  1905  :  this  ,1..  1905,  971.— T.  F.  B. 

Portland  cement ;    Waterproof and  process  of  making 

same.  H.  J.  Haddan.  London.  From  Meramcc 
Portland  Cement  Co..  St.  Ixiuis,  U.S.A.  Eng.  Pat. 
9381,  April  20,  1909. 

See  U.S.  Pat.  931,884  of  1909  :  this  J.,  1909.  1037.— T.  F.H. 


X.— METALS    AND    METALLURGY. 

Mineral  output  of  British  India  in  1908.     Indian  Tr.  J., 
Sept.   23,   1908.     LT.R.] 

Coal. — The  coal  industry  in  India  has  now  assumed  very 
iiujiortant  proportions.  The  output  in  1908  amounted  to 
12,149,020  tons,  as  compared  with  10„'")26,468  in  11)07. 
Of  the  total,  11,559,911  tons  were  raised  in  Bengal. 

Mica. — There  was  an  increase  in  the  out])Ut  of  mica 
of  1,289  cwts.  As  in  1907,  Hazaribagh  increased  its 
output,  while  that  of  Madras  again  fell,  the  dccrea.se  being 
4,516  cwts.  There  was  a  great  falling  off  in  the  demand 
towaids  the  end  of  1908,  and  several  of  the  smaller  minni 
closed  down. 

Manganese  on  — The  figures  for  1907  wer?  642,082  toni'. 
while  last  year  Miey  readied  only  494,942  tons.  Of  thi« 
decrease.  113.375  tons  is  due  to  the  Central  Provinces, 
which  made  such  strides  in  the  ])revious  year ;  while 
JIadras  has  a  decrease  of  36.108  tons.  In  ihe  Bombay 
Presidency  the  output  hiis  risen  from  19.689  tons  in  HKV? 
to  22,032 "tons  in   1908. 

Limestone  again  showed  a  considerable  increa.se,  while 
the  output  of  .lalt  diminished.  The  copper  mines  in  the 
Central  Provinces  have  now  reaclwd  the  producing  stagr, 
but  the  quantity  returned  for  1908  was  only  1(1  tend. 
Tin  in  Burir>>  wis  only  half  the  quantity  returned  in  1907, 
and  the  chrirtniii  worked  in  Baluchistan  dropped  to  1,000 
tons  for  the  yeai. 

Mineral  output   of  .Japan  in    1908.     Board  of  Trade  J.. 
Oct.  28,  1908.     [T.R.] 

The  following  particulars  of  the  output  of  minerals  in 

.Tiipan  during  19(18,  as  compared  with  the  preceding  year. 
arc  taken  fnun  a  return  issued  by  the  .lapane.se  Depart  meni 
of  .4gri''ullurc  and  Commerce  : — 
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1907. 


1908. 


Kwan 


Kin 
Kwan 


Gold Momme 

Silver 

(Copper Kin 

Lead 

liisinuth „ 

Tin , 

Antimony,  refined   „ 

„        crude    „ 

Mercury 

Zinc  ore  

( !a.it-iron    

"  Kera  "    

Wroueht-iron 

>t.-el 

Iron  pyrites    

Chrome  iron  ore    

Manganese  ore  

Tun?sten  ore    

Molybdenite    „ 

Arsenic Kin 

Phosphate  ore    Kwan 

Grapliite    Kin 

Ooal.  bituminous  Metric  tons 

,,      anthracite   ,,         „ 

roke ,         „ 

Piat ,. 

Petroleum Koku 

Asphalt    Swan 

Sulphur   Kin 


Total  value 


Ten 


Quantity. 


783,409 

25,492,269 

68,971,314 

5,132,091 

53,050 

270,026 

142,534 

760 

5.245,405 

n.862,442 

235,959 

2S9,496 

1,473,576 

14.977,623 

34,309,809 


12,485 

87 

488,900 

740 

171,984 

1,047 

13,578,846 

5.939,387 

185,885 

45,635 

39,238 

11,104 

70,873 

10,992 

1,513,994 

521,874 

155,800 

1,091 

55,548,626 

78,879 

Value. 


£ 

391,704 

422,330 

3,389,996 

56.864 

5,018 
11,074 

3,310 

95 

32,154 

208,959 

2.541 

8,164 
43,809 
20,295 

14,410 


Quantity. 


959,441 

32,846,707 

68,998,195 

4,850,501 

1,376 

42,885 

229,978 

100,354 

1,340 

4,879,860 

11.201,874 

182,872 

24.954 

695,826 

9,031,153 

897,440 

18,550,574 

310 

20,527 

33,003 

197.293 

295,813 

14,526,604 

241,034 

57,725 

82,957 

1,641,321 

641,110 

55,699,100 


£11,201,567 


Value. 


£ 

479,721 

447,645 

2,283,215 

40.512 

798 

3,508 

4,289 

1,069 

174 

30,878 

173.673 

1.6.50 

961 

20,810 

17,146 

1,362 

15,057 

49 

120 

253 

730 

1,726 

6,287,514 

59,596 

15,268 

14,490 

652.038 

5,129 

74,810 


£10,634,238 


Momme  =  0-12057  oz.    Troy. 


Kin  =  1-3228  lb. 


Kwan  =  8.2673    lb. 


Koku  =  39-7033  Kails. 


Milting    iron    in    a    foundry    cupola.     H.     McCormack. 
Electrochem.  and  Met.  Ind.,   1909,  7.  391—393. 

The  author  has  calculated  the  amount  of  heat  developed 
111  the  melting  of  an  ordinary  charge  of  iron  in  a  foundry 
rupola,  and  determined  the  manner  in  which  the  heat 
IS  distributed  and  utilised  during  the  operation.  The 
rharge  consisted  of  240  kilos,  of  coke,  727  of  scrap  iron, 
.iiiS-o  of  pig  iron,  and  70  of  limestone  ;  and  after  the 
melting,  which  occupied  67  minutes,  119'5  kilos,  of  slag, 
.'):i  of  coke,  and  1070  of  clean  castings  were  obtained. 
Tlif  average  temperature  of  the  molten  metal  was  1900°  C, 
that  of  the  escaping  gases  being  800°  C.  The  calculated 
amount  of  heat  developed  was  1,386,383  calories,  the 
amount  utilised  being  apportioned  as  follows : — 


Meltins!  and  superheating  iron 

ileatinjr  gases,  and  loss  as  carbon  monoxide 

'  Formation  and  heating  of  slag   

I  Heatint^  cupola    

I  Heatinu  unburned  coke 

Loss  by  radiation  and  convection 

I'naecounted  for   


Per  cent,  of 
the  total. 


28-14 
49-00 
5-60 
13-60 
2-90 
0-58 
0-18 


100-00 


The  smallness  of  the  amount  remaining  unaccounted  for 
is  regarded  as  due  to  counter-balancing  errors,  the  methods 
iiiiployed  not  being  accurate  to  this  degree.  The 
iL'-meltcd  iron  was  found  to  have  gained  in  silicon,  com- 
Ijined  carbon,  and  phosphorus,  and  to  have  lost  in  sulphur, 
manganese,  and  graphitic  carbon.  This  effect,  which 
is  not  in  harmony  with  the  experienc  of  Turner,  Hoffman, 
iiid  others,  is  ascribed  by  the  author  to  the  presence  of 
the  slag.— W.  E.  F.  P. 


Si^el ;     Slag    enclosures    in    . 

Assoc.  Testing  Materials,  1909. 
1909,  409 — 410. 


W.    Rosenbain.     Int. 
Engineering,  Sept.  24, 


ATTI5NTION  is  Called  to  the  importance  of  further  and 
loser  study  of  the  influence  exerted  upon  the  strength 
Mid  safety  of  steel  by  the  presence  within  its  mass  of 
iion-iuetaUie  substances,  commoidy  known  as  "  slag 
inclosurcs."  Their  presence  is  readUy  seen  on  microscopic 
'xamination.     The   duplex   nature   of   some   of    these    is 


usually  explained  by  the  statement  that  they  consist 
of  sulphide  of  manganese  embedded  in  silicate  of  man- 
ganese, but  the  author  has  observed  instances  of  duplex 
enclosures  in  which  neither  of  the  constituents  was  really 
soluble  in  acids.  In  wrought  iron,  containing  practically 
no  manganese,  there  was  always  a  large  amount  of  non- 
metallic  matter  and  this  sometimes  showed  a  well-marked 
duplex  structure.  In  this  ease,  although  sulphide  of  iron 
might  be  present,  it  seemed  probable  that  the  constituents 
were  two  different  sUicates,  or  possibly  oxides,  of  iron. 
Stead  had  suggested  that  in  the  case  of  steel  these 
enclosures  were  due  to  the  introduction  of  oxygen  either 
during  melting  or  in  the  teeming  process  ;  this  oxygen 
reacted  with  the  manganese  and  silicon  to  form  silicates, 
while  the  sulphur  already  in  the  steels  combined  with  the 
manganese  in  the  manner  shown  by  Arnold.  The  obvious 
remedies  were  to  protect  the  steel  from  oxygen  duiing 
teeming,  and  to  allow  it  to  rest  sufficiently  long  after  the 
addition  of  manganese  to  allow  the  sulphide  to  rise  to 
the  surface,  this  period  of  time  is  probably  much  longer 
than  usually  anticipated.  The  author  points  out  that  the 
incomplete  separation  of  slag  from  the  metal  in  the 
furnace  or  converter,  the  violent  boiling  probably  pro- 
ducing admixture  of  slag  and  the  time  ta.ken  for  settling 
being  much  longer  than  generally  thought,  the  contact 
of  the  metal  with  the  tapping  hole,  the  gutter,  thejladle 
lining  and  the  stopper  were  all  sources  of  contamination 
by  silicious  substances.  In  steel  the  enclosures  were 
generally  found  embedded  in  the  ferrite  bands,  but  when 
they  were  in  the  harder  pearlite,  they  were  in  contact 
with  a  material  which  could  not  adapt  itself  to  them. 
Guillet  mentions  some  ship's  plates  which  were  accepted 
and  delivered  on  the  usual  specified  tensile  test.  On 
being  worked  up  they  developed  cracks,  and  impact 
tests  gave  invariably  bad  results.  It  was  shown  that 
the  cracks  started  from  slag  enclosures,  and  the  plates 
would  probably  have  been  rejected  if  impact  tests  had 
been  made  at  the  works.  Stead  in  a  discussion  which 
followed  the  paper  confirmed  the  remarks  which  stood 
in  liis  name,  and  said  that  he  strongly  recommended 
casting  all  steel  without  allowing  air  to  impinge  upon  it. 
It  was  barbaric  to  cast  through  air  after  the  extreme 
care  which  was  given  during  the  process  of  manufacture. 
The  Congress  recommended  the  appointment  of  a  com- 
mittee to  investigate  the  influence  of  slag  enclosures  upon 
the  quality  of  the  metal. — A.  H.  C 
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Spring  eteel ;    Heal  treatment  of  

Absoc.    Testing    Materials,    1909. 
Sept.  17,  369—370. 


.     L.  H.  Fry.     Int. 
Engineering,    1909, 


UsiNO  a  basic  open-hearth  spring  steel  commonly  used 
in  America  for  locomotive  carrying-springs,  tlic  "author 
has  investigated  the  effect  of  annealing,  the  eomparativo 
effect  of  quenching  in  water  and  in  oil.  and  the  effect  of 
reheating  to  various  temperatures  after  eoni]ilcte  cooling 
in  water  and  in  oil.  Ten  test-pieces  1  in.  in  diameter 
and  14  in.  hmg  wire  cut  from  the  same  bar  of  steel  having 
the  following  composition  :  carbon  1-01  ))or  cent,  ; 
manganese  ()-3S  per  cent.  ;  phosphorus  0032  ])cr  cent.  ; 
sulphur  0-032  per  cent.  ;  and  siUcon  0-13  i)cr  cent. 
The  critical  point  was  found  to  bo  1360°  F.  (740°  C). 
As  the   result   of  experience   it   was  found   advisable   to 

anneal    the    steel    from    40°  F.    to    50°    F.    (4° 10°    C.) 

above    the    critical    temperature,    and    to    harden    the 
steel    from    .50°    F.     to     100°    F.     (10°— 38°    C.)    al)ove 
the   critical    temperature,    the   exact   temperature    being 
determined   by   the  size  of  the  work   and  tlie  effective- 
ness of  the  cooling  bath.     Tlie  author  decided  to  employ 
the    following    temperatures :     for    annealing,    1400°    F. 
(760°  C).   for  (luenching  in  oil  1450°  F.    (790°  C),   and 
for  quenching  in  water,   1425°  F.   (775°  C).     The  modes 
of  quencliing,   and  the  heats  to   which   the   tcmiier  was 
drawn    were    the    only    variable    operations.     To    anneal 
the  test-pieces  they  were  heated  in  a  lead  bath  at  the 
above  temperature  for  two  hours,  and  were  then  allowed 
to  cool   witli   the  furnace  for  fourteen   hours.     The  oil 
for  hardening  was  at  a  temperature  of  80°  F.   (27°  C.) ; 
the   water  was   pure   running   water  at  60°   F.    (16°   C). 
Either  an  oil  bath  which  could  be  heated  by  gas  to  600°  F. 
(315°   C.)   or  for   higher  temperatures  a   lead    bath   was 
used    for    tempering    the    test-pieces.     For    testing,    the 
specimens  were  placed  on  supports  12  in.  apart,  and  the 
loads  were  applied  in  the  middle.     It  was  found  by  the 
author   that   the   steel   used,    when   thoroughly   annealed 
as  described  had  an  clastic  limit  of    78.500  lb.  (35  tons) 
per  sq.  in.  or  about  half   the  elastic  limit  obtained  when 
given  a   '■  spring  temper  "   or  equal   to  about  one-third 
of  the  elastic  limit  of  the  same  steel  when  quenched  in 
water   and    drawn    to    750°    F.    (400°    C).     Tlie    highest 
elastic  limit  when  quenched  in  oil  at  1450°  F.  (790°  C.) 
was  187.4001b.  (83-7  tons)  persq.  in.  and  this  was  obtained 
when  the  temper  was  not  drawn  after  quencliing.     The 
higher  the  temperature  of  tempering  the  lower  the  elastic 
limit   fell.      Thus  :— Drawing  to  400°  F.    (20.5°  C.)  gave 
177,600   lb.    (70   tons)   per  sq.    in.,     drawing   to   500'    V. 
(260°  C.)  gave  lfiO.400  lb.  (71-6  tons)  per  sq.  in.  ;   drawing 
to  560°  F.  (292°  C),  gave  137,500  lb.  (61  tons)  per  sq.  in. 
When  the  steel  was  quenched  at  1425°  F.  (775°  C.)  in  water, 
and  not  tempered,  it  was  brittle  and  broke  at  212.000  lb. 
(94-6  tons)  modulus  of  rupture,  the  elastic  limit  being  the 
same  as  the  modulus  of  rupture,   the  defieetion  of  the 
breaking   point   being  0171    in.     Tempering   to   500°   F. 
(260°  C.)  gave  an  elastic  limit  of  219,800  lb.  (98-5  tons) 
still  equal  to  the  modulus  of  rupture  ;  tcmiK-ringto750"  F. 
(400°  C.)  gave   the  highest  elastic  limit  riz.   240.800  lb. 
(107-5   tons)   with  a  still   higher  modulus  of  rupture  of 
389.000  lb.  (174  tons);  at  900°  F.  (482°  C.)  the   clastic 
limit  fell  slightly,  while  on  tempering  at  1050°  F.  (565°  C  ) 
the  elastic  limit  fell  U)   1S0.700  lb.   (80-7  tons)  and   the 
test  piece   did   not    break   under   a   detlection   of   1-1    in. 
The   modulus  of  elasticity   was  found   to    be   practically 
constant,  and  independent  of  the  heat  tieatment ;  it  was 
however,   difficult   to   determine   accurately,    and    values 
varying   from    27.150,000    to    30,420.(X)0    were   obtained 
The  author  concluded  that  steel  with  1  per  cent,  of  carbon 
when   quenched   in    water   from   above   its   critical   tcm- 
peratiire.  was  usually  too  hard  and  brittle  to  1»  used  for 
making  springs  or  tools. — A.  H.  C. 


Titanium;  Influence  of — 
rails.  E.  von  Maltitz. 
1503—1602. 


— ,  on  sted,  especially  on  steel 
Stahl    u.    Eison,    1009,    29, 


Thk  addition  to  steel  in  the  ladle,  after  ferro-manganese 
or  ferro-silicon,  of  half  to  one  per  cent,  of  ferro-titanium 
(contaniing  10—15  per  cent,  of  titanium)  greatly  improves 
tho  quality  of  the  steel.  It  probablv  does  this  bv  com- 
bining with  tho  last  traces  of  orygen.  and  also  with  any 


nitrogen  m  the  si,  ,1.  and.  by  thus  lessening  the  amount 
of  gas  present  in  tho  metal,  making  it  more  compact  and 
homogeneous  Photographs  are  given  of  ordinary 
Bessemer  rails  and  of  ^'  titanium-steel  "  rails  laid  down 
and  used  under  similar  conditions,  and  figures  show  iiig  the 
wear,  which  prove  that  the  •'  titanium-steel "  rails  «r.- 
from  three  to  si.x  times  as  durable  as  the  others  The 
increased  cost  of  production  is  probably  7  or  8  slulli„»^ 
per  ton.  The  tensilo  strength  of  this  steel  is  slated  to 
be  from  60  to  75  per  cent,  higher  than  that  of  oidinarv 
Bessemer  steel.- J.  T.  D. 

Sparks  as  indicators  of  the.  different  kinds  of  slt,h  it 
Bermann.  Int.  Assoc.  Testing  Materials  I'HPu' 
Engineering,  1909,  Sept.  17,  370.  •       •     . 

In  grinding  metals  the  size  of  the  spark  depends  upon 
the  size  of  the  gram  forming  the  emery  wheel,  the  sii-ed 
of  cutting  the  nature  of  the  metal.' and  the  ,m-,ssur,. 
with  which  the  wheel  bears  against  the  metal.  The 
initial  temperature  of  the  sparks  is  influenced  prii.ei,«i|lv 
by  the  cutting  power  and  cutting  speed  of  the  eniei  v  whc«el 
and  in  a  minor  d.greo  by  the  nature  of  the  material" 
ground.  Ihe  iiiduence  of  the  emery  wheel,  however 
far  outwcigh.s  that  ot  tho  quality  of  the  steel.  The  author 
states  that  the  spark  test  is  so  sensitive  that  it  will  mve 
very  clear  indication  of  a  difference  of  0-01  i.er  eent  of 
I    carbon  m  a  steel.     If  bars  had  been  wrongly  arraiiKed 

I    \     wu  '■°°'"'',-    "■''^"    ^'^^^^    »'»'i   1   revolving   emtrv 

I    wheel  the  spark-ray   would  give  precise  information  of 

,    the  quality  of  the  metal  forming  the  bar;    for  instance. 

I    pointed   branching   lines  denoted   carbon  steel  (.Sieiuensl 

Martm) :  leafy  ends  of  tiie  branching  lines  showed  Sienien.- 

Martm  stee    of  high  carbon  percentage;    spark  pielures. 

with     a        b lossom-branch-like  "     appearance,    imlieated 

ordinary   too     steel.     The   spark-test   could    be   used   in 

the  cour.sc   of    the  Siemens-Martin   process,   to   lest   the 

bath   and   for   the   inspection    of   the   finished    material 

as  a  guide  in  the  hardening  of  tools,  in  inspcetino  wire 

for  the  manulactuie  of  springs,  and  in  the  forge  to  dif- 

,  tmguish  good  iron  from  that  which  was  dimeull  to  weld. 

—A.  H.  C. 

Iron  alloys  ;    Some  physical  characteristics  of C   K 

f90r7!  436-438'*"°°'     ^''■''•™''^'-"'-  '^n'l  »''"•    Tn,l., 

The  authors  have  studied  qualitatively  the  meel,„nieM 
proper  les  of  alloys  of  a  large  numl.er-of  elements  with 
electrolytic  iron  (see  this  J..  1904.  067)  of  90-97  per  eent 
purity  the  alloys  being  practically  free  from  carl.on; 
rhe  alloys  «-ere  prepared  in  ingots  of  about  1  lb.  weight 
by  heating  the  components  together  in  a  covere.1  gr,,,,l,it,. 
euicible,   Imed   with   magnesia,   in   an   electric   resis unce 

showed  that  qualitatively  the  characters  of  the  various 
f"&  f.'"-W'<^  '"  forging  did  nut  differ  greatly  from 
^ose  of  similar  eommcicial  alloys  (i.e..  contaiSing  earbon). 
Chromiu.u,  manganese,  molybdenum,  nickel  and  tungsten 
promoted     self-hardening     properties    even     in     al.sencc 

?.;tr^K""-  fi"*^  """'•'■,  "f  "'<'  """J'^  °f  eleetrolyli,-  iron 
«ilh   these   five    metals   would    make   satisfactory   lathe 

1?,  n.h  ■"  An  "'^*J  «ir.hardened  condition  or  after 
q  lenchmg.     Alloys  of  electrolytic  iron  with  combination- 

h  Jj  ♦.  f'T't  ?^  *'"'  "'f ""''  '"«>"ioned  were  generallv  -, 
hard  that  test-bars  could  only  be  obtahied  In-  grinding, 
but  by  choosing  a  suitable  temperature  and  "taking  the 
S^«"n""'i  f"""'l  "f««ssary  in  the  working  of  high-speed 
steels,  nearly  all  of  them  could  be  forged.-  A.  S. 

AUoys  of  electrolytic  iron  ivith  arsenic  and  bi..mutk      C   K 

I^lIT  r"."f''  ^  the  investigations  wa.,  elctro- 
lytie.illy  relmed  from  Swedish  iron  bars.  After  tw, 
rehnings   the   pure    iron    content   was   99-971    per  cent. 

h^a  lovin;  "Ti  ""' ',  "^'"'^  '""<--'  was  nii.ed  wfth 
cr.!e?h1^-  w^,.'"  '"  •''.•"''^eelectrically-shrunk  magnesia 
fn  a  !J»;r,  "  '"?«"<'«"\''"V"  ;  this  crucll.le  was  placed 
m  a  graphite  crucible  and  the  whole  embedded  in  granu- 
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lated  carbon,  in  an  electric  fiimace.  Under  these  con- 
ditions, after  melting,  there  was  a  slight  increase  in  the 
percentage  of  carbon.  Although  arsenic  volatilises  at 
■toO'  C,  it  alloj's  with  iron  above  this  temperature  but 
much  below  the  melting  point  of  iron,  to  a  maximum  of 
about  -I  per  cent.  The  most  interesting  alloys  are  those 
with  3-5  per  cent,  or  more  of  arsenic.  The  magnetic  flu.^c 
density  reaches  very  high  values  for  small  impressed 
fields,  while  th?  coercive  forces  were  the  smallest  noted 
among  the  unannealed  bars  examined,  .\nnealing  the 
liars  improves  their  value  greatly,  making  them  equal 
to  the  best  magnetic  material  available.  A  second 
heating  to  1000^  C.  with  slow  cooling  improves  the  quality 
for  low,  but  deteriorates  it  for  high  magnetising  forces. 
Ordinary  transformer  sheet  steel  alloyed  with  5  per  cent. 
.(  arsenic  was  considerably  improved.  Annealing  at 
•7.5°  C.  rendered  it  little  inferior  to  the  electrolytic 
ion.  Further  heating  deteriorated  the  steel.  Addition 
of  arsenic  increased  the  electrical  resistance  markedly, 
ihe  rate  of  increase  being  a  function  of  the  amoimt  of 
alloyed  arsenic.  Alloys  made  by  the  addition  of  1,  2,  4.  li, 
and  10  per  cent,  respectively  of  antimony  to  pure  iron 
were  for  the  most  part  unworkable  and  have  no 
magnetic  value.  Similar  alloys  of  iron  made  by 
(uldition  of  bismuth  presented  no  special  difficulty 
in  forging  and  machining.  The  alloys  made  by 
the  addition  of  1,  4,  6,  and  10  per  cent,  respectively 
of  bismuth  were  inferior  to  electrolytic  iron,  but  the 
2  per  cent,  alloy  for  magnetising  forces  greater  than 
H  =  22  was  4  or  5  per  cent,  superior.  It  is  remarkable 
tiiat  the  addition  of  2  per  cent,  of  the  most  diamagnetic 
element  known  (bismuth)  improves  the  high  magnetic 
quality  of  pure  iron. 

Comparative  arrangement  of  magnetic  inaterials  baaed  on 
value  of  magnetic  flux  density. 


Hatettal. 


I  H  =  10.  I  H  =  20.  I  H=50.  '  H  =  100. 


I 


I 


Kreusler's  annealed  rod  of 

dviiamo  steel 

l!.arrett-Hadaeld's       .illoy 

with  2i  %  Al 

Klectrolvtic      iron      with 

3-S6   %  As 

Kleotrnlvtic      iron      with 

2-110  %  Bi   

Klectrolvtic       iron      with 

:i-.i6  %  As 

Saiikey's  Lohys  sheet   . . . 

electrolytic  iron 

Klectrolvtic      iron       with 

4-U  "„  X3 

KadfleWs  nia?net  steel  . . 

llarrett's  pure  iron 

r.lrctrolvtic       iron      with 

1-81  "'o  As 

Klectrolvtic      iron       with 

0-29  ";  As 

Allen's  cast  steel 

liarrett-Hadfleld  allov  with 

■I'-.   %  Si 

High  grade  sheet  steel  . . 
It-ansformer     sheet    steel 

with  5  »;  As    


1.5,680 

15,300 

15,050 

13,250 

14,200 
14.150 
10,000 

14,200 
12,150 
14,000 


17,000 

16.300 

16,100 

16,100 
16,100 
15,690 

35  900 
1S,900 
15,900 


17,100 

18.000 

17,550 

18,350 

17,550 
17,050 
17,700 

17,250 
17,350 
17,200 


11,850  :    15,750        17,450 


13,200 
12,100 

14,000 
13,100 


15,550 
15.050 


15.000 
14,800 


9,550  '    14,750 


17,250 
17,200 

16.600 
16,300 


18,2«0 


18,650 

19,750 

18.750 
18,250 
18.850 

18,450 
18.200 


18,550 
18,450 


17,600 
18,000 


—J.  W.  H. 

Magnetic  properties  of  iron  ;    Influence  of  arsenic  and  of 

ti)i  tipon  the. .     C.  F.  Burgess  and  J.  Aston.     Electro- 

chem.    and   Met.    Ind.,    1909,   7,   403—403.     (See   also 
preceding  abstract.) 

The  addition  of  certain  elements  to  pure  iron  may  greatly 
improve  its  magnetic  jjroperties.  For  example,  the 
addition  of  silicon  has,  by  reducing  hysteresis  losses, 
greatly  improved  the  materials  used  in  'he  transfonner 
industry.  The  authors  have  examined  the  effect  of 
arsenic  and  of  tin  upon  the  magnetic  properties  of  iron, 
f'omparative  tests  being  made  with  a  samp'e  of  forged 
•  lectrolytic  iron.  In  the  table  an  attempt  is  made  to 
ompare  the  values  of  the  different  materials  for  trans- 
irirmer  purposes  by  calculating  the  relative  products  of 
the  loop  area  and  the  magnetising  force  required  to  reach 


a  density,  B,  of  12,000  lines  per  sq.  cm.  The  figures 
obtained  are  placed  in  the  column  "  Relative  value," 
the  value  of  the  forged  electrolytic  iron  being-taken  as 
unity  : — 

Relative  hysteresis  losses. 


B.  (-Max.) 

Material. 

Loop 

Relative 

12.000 

Relative 

area. 

area. 

H.  (Max;). 

value. 

sq.  in. 

Iron  anode,  99-6  »i  Fe 

8-14 

0-94 

13-0 

1-49 

Standard        electrolytic 

forged  iron.  99-87  %  Fe 

8-05 

1-on 

8-0 

1-0 

Iron-arsenic,  0-29  %  As 

9-36 

1-08 

1-2-7 

1-67 

0-43   ".'o  As 

10-90 

1-20 

25-4 

3-90 

0-92   °„   As 

7-41 

0-86 

n-s 

1-01 

1-Sl    %  As 

11-ei 

1-34 

10-3 

1-72 

3-56   %  M 

4-88 

0-56 

6-2 

0-43 

3-86  %  As 

3-37 

0-30 

5-1 

0-24 

Iron-tin,  0-29  %  Sn    . . 

11-42 

l-.i2 

20-2 

3-20 

0-34  >;;  Sn   . . 

9-59 

1-n 

•20-5 

2-77 

0-69  %  Sn    .. 

8-00 

0-93 

10-5 

1-19 

0-72  %  Sn    .. 

6-09 

0-70 

11-5 

0-99 

1-57  %  Sn    .. 

5-8B 

0-67 

8-1 

0-07 

2-06  %  Sn    . . 

3-46 

0-40 

8-1 

0-40 

romniercial  irons — 

7-25 
5-77 

0-84 
0-67 

10-2 
14-7 

1-22 

Silicon  sheet  steel  . . . 

1-20 

5-20 

0-60 

8-7 

0-64 

High  puritv  iron,99-88  % 

Fe ' 

9-18 

1-06 

12-0 

1-55 

It  will  be  seen  that  several  alloys  have  smaller  hysteresis 
losses  than  the  electrolytic  iron  standard.  On  account 
of  their  low  hysteresis  and  high  permeability  these  iron- 
arsenic  and  iron-tin  alloys  deserve  attention  for  use  in 
transformers. — J.  W.  H. 


Cyanide    treaimenl    of    conctntrales.      A.      Grothe.     Eng. 
and  Min.  ,T.,  1909.  88.  668. 

St(inip>  ui 
Pulp 

OverHow  o(  Fines 


g^ggJ^ 


CoucoDtrates 


CoxcENTR.iTlON  before  oyanidation  not  only  removes 
from  the  ores  substances  which  destroy  cyanide,  but 
furnishes  part  of  the  valuable  contents  of  the  ore  in  a 
marketalile  form  without  further  treatment.  Ores 
which  have  not  been  concentrated  previou.sly.  require  a 
longer  treatment  by  cyanide,  and  the  extraction  is  less 
than  that  obtained  from  pulp  from  which  the  concentrates 
have  been  removed.  A  part  of  the  gold  and  silver  is 
generally  incased  in  crystals  of  pyrites  and  receives  no 
treatment  at  all  unless  those  have  been  reduced  to  a  fine 
state  of  division.  In  order  to  enable  them  to  become 
independent  of  the  smelter,  the  attention  of  mill  operators 
is  called  to  the  method  suggested  and  used  by  F.  C.  Brown 
of  the  Waihi  (Jrand  Junction  Mine,  New  Zealand.  The 
principle  of  this  consists  in  returning  the  concentrati^s 
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to  the  tube  mills,  mixing  thvm  with  the  ordinary  pulp, 
until  they  ore  so  fine  that  they  float  off  with  the  tailings. 
In  tills  system  concentration  is  used  as  an  aid  to 
fine  grinding.  The  gri>iind  pulp  from  the  stamps  eon- 
taining  about  10  of  solution  to  1  of  ore,  goes  to  a  "  Poit  " 
classifier  A  (see  fig.),  the  overflow  from  which,  consisting  of 
particles  all  passing  1.50-uu'sh,  is  condensed  in  the  pulp 
thickener,  B,  to  4  to  I.  The  coarser  part  of  the  pulp  goes  to 
the  tube  mill  or  regi'inder  (D).  It  C(mtiiins  the  sands  from 
which  the  metal  lias  not  yet  l)ccn  cnnipleldy  liberated,  the 
pyrites,  and  coarser  particles  of  silver  sulphides  and 
gold.  The  overflow  of  the  classifier  having  been  projwrly 
thickened  in  B  is  concentrated  on  the  slime  tables  (C). 
The  concentrates  fnun  these  tables  instead  of  being  sold 
are  returned  to  the  |)ump  |F)  which  receives  the  discharge 
of  the  tulic  mill  (1))  and  returns  them  to  the  classifier 
again.  The  concentrates  are  tbcrelty  kept  in  circulation, 
till  they  are  tiiti'  enough  to  float  ofl'  the  slimi-  tables  into 
the  tailings  with  which  they  arc  led  to  the  ])ulp  thickener 
(E),  where  they  are  rendered  fit  for  treatment  with 
cyanide.  These  concentrates  are  now  so  fine,  that 
they  behave  just  like  the  nutals  in  the  ordinary  iiul|i. 
Extraction  is  complete  in  24  houra  or  even  less  ;  there 
is  no  ivprccipitation  atul  t)u'  cyanide  consumpticui  is  in 
I)roportion  to  the  metallic  contents  of  the  ore.  The 
additional  cost  of  this  regrinding  is  insignificant  when 
compared  to  that  of  disposing  of  the  concentrates  to  the 
snu^lter  or  subjecting  them  to  a  special  treatment. — A.  H.  C. 


Oxidation    and   njanidatioii.     H.    A.    Megraw.     Eng.    ami 
Min.  J.,  1909,  88,  045-  -(i4G. 


t)xiUATiox  plays  a  nuist  important  part  in  the  reactions 
of  cyanidation.  As  far  as  the  extraction  of  gold  is  con- 
cerned, it  is  the  general. opinion  that  air  itself  is  the  best 
and  cheapest  oxidising  agent,  although  chemical  oxidising 
reagents  have  been  used  with  some  success.  With  silver, 
however.  lo  really  satisfactory  result  has  been  obtained. 
The  volume  of  silver  in  a  commereially  treatable  ore 
is  so  great,  compared  with  a  gold  ore  of  equal  value,  and 
the  reactions  so  much  more  involved,  that  a  longer  time 
of  treatment  has  come  to  be  considen'd  necessary.  In 
the  treatment  of  a  silver-gold  ore  by  different  chemical 
oxidisers.  Caldecotl  has  shown  that  barium  peroxide 
gave  the  best  result,  in  the  case  of  gold,  with  au 
extraction  of  80-7  jier  cent,  in  six  hours  using  01 
per  cent  of  the  oxidising  agent.  In  the  case  of 
silver,  oxygen  under  100  ll>.  pressure  gave  the  best  result. 
with  an  extraction  of  7H-4  |)er  cent,  in  six  hours.  The 
diagram  shows  the  resijlts  of  experiments  made  on  slimes 
in  circular,  flat  bottom  tanks,  air  being  introduced  from 
a  compressor  through  a  number  of  jets  fixed  in  the  bottom 
of  the  tank.  Curve  a  shows  the  result  of  trt'atment  bv 
agitation  and  oxidation  liy  free  air  aloni',  b  shows  I  he 
result  of  circulation  with  a  ( intrifngal  jjum])  after  48  hours' 
treatment  by  free  air  agitation,  and  r  shows  the  result  of 
the  use  of  the  centrifugal  |Mimp  alone,  during  the  entire 
time  of  treatment.  As  the  res\dt  of  many  experiments 
the  author  concludes  that  the  use  of  chemical  oxidLserH 
is  inadvisable  owing  to  the  exj)ense.  and  because  the 
introduction  of  other  and  useless  chemicals  further  com- 
plicates the  already  complex  reaction-^.  The  atitlu.i  has 
tievisc'd  a  method  of  deriving  oxygen  fiom  watei  electicj- 
lylically,  and  adding  it  in  a  fine  stream  to  the  shnu'  pulp 
\ind(T  treatment  by  means  of  a  small  pipe  leading  from 
the  oxygen  tank  into  the  auction  of  the  centrifugal  pump 


used  for  circulation.  '  Although  the  cost  would  be  small 
the  author  is  unable  to  make  any  comparison  between 
the  cost  of  his  method,  and  that  of  the  somewhat  similar 
suggestion  of  Jlosher  (Min.  and  Sci.  Press,  May  15,  1909< 
in  which  the  use  of  ozone  from  air  is  recommended. 

—A.  H.  C. 


Silver  and  itj*  alioys  ; 
aiids.  E.  I'annain. 
234—239. 


Solubility  of 
(iaz/..   ehim. 


ital. 


in  mixturif!  of 
19110.   39.    II., 


In  the  manufacture  of  silver  coins  the  coating  of  copper 
oxide  i)rodiice<l  by  the  repeated  annealings  to  which 
the  metal  is  subjected,  is  removed  by  treatment  with 
dilute  sulphuric  acid  of  2°— 3°  B.  heated  to  alraut  100°  C. 
In  this  o)«Tation  some  silver  is  always  dissolved  along 
with  the  cupper.  .Moreover  ("arev  l>ea  (Z.  anorg.  Chem., 
1893,  3,  18(1)  has  stated  that  pure'  silver,  if  finely-divided, 
is  slightly  soluble  in  dilute  sulphuric  acid.  i)n  the  other 
hand  the  generally  accepted  view  is  that  silver  is  soluble 
in  concentrated,  but  insoluble  in  dilute  sulphuric  acid, 
and  tecbnieal  piocesscs  for  the  sc'paration  of  silver  from 
gold  on  the  one  hand  and  from  base  metals  on  the  other 
have  been  founded  on  this  view.  The  author's  experi- 
ments on  the  subject  have  shown  that  silver  whether 
pure  or  in  thc>  form  of  an  alloy  (Italian  coinage  metal) 
containing  Itio  per  cent,  of  copper  is  not  dissolved  by 
pure  8ul])huric  acid  of  a  concentration  below  60°  B. 
In  presence  of  impurities  in  the  acid,  however,  silver 
is  dissolved  even  by  dilute  sulphuric  acid.  In  the  technical 
separation  of  silver  from  gold,  it  would  be  preferable 
to  use  a  mixture  of  sulphuric  and  nitric  acids,  which  wcjuld 
dissolve  the  silver  at  a  lower  temperature  than  sulphuric 
acid  alone,  and  with  a  consumption  of  nitric  acid  of 
about  one-half  that  required  when  pure  nitric  acid  is 
employed.  In  the  removal  of  thi.>  coating  of  copper 
oxide  from  silver-copper  alloys,  such  as  silver  coinage 
alloys,  and  in  the  separation  of  base  metals  from  silver, 
pure  dilute  sulphuric  acid  should  be  employed  ;  even 
in  presence  of  the  impurities  contained  in  the  commercial 
acid,  or  in  tap  water,  some  silver  is  dissolved. — A.  S. 


Copper-slags ;       Metal    losses    in    .     L.    T.    Wright. 

Trans.  Amer.  Inst.  Min.  Eng.,  1909.  817—820. 

The  copper  content  of  a  well-settled  slag  is  not  reduced 
by  holding  the  slag  in  a  molten  condition  nor  can  line- 
grinding  and  elutriation  of  the  solid  slag  be  made  to 
give  a  product  containing  more  co|)pcr  than  the  average. 
Also,  the  ratio  of  the  silver  and  gold  to  the  copper  is  not 
the  same  in  the  slag  as  in  the  matte,  the  pro|)ortion  of 
silver  being  less  and  of  gold  much  less.  For  these  reasons 
the  author  considers  the  copjxT  is  present  in  tliorouglily 
settled  slags  in  a  state  of  solution  and  not  in  the  form  of 
"  prills  "  of  matte.  For  evc'Vy  increase  of  1  per  cent, 
of  co]jper  in  1.") — 15  JJer  cent,  mattes,  the  copper  in  the 
accom[ianving  slags  increases  on  an  average  OiHiS  per 
cent.,  and.  other  things  l>eing  equal,  a  difference  of  1  per 
cent,  of  silica  in  the  slag  makes  a  difference  of  about 
O'Ol  per  cent,  in  its  top|>er  content.  The  silver  and  gold 
in  copper-slags  may  be  almost  entirely  removed  by  keeping 
them  while  nuiltcn  in  contact  with  matte  poor  in  |treciouB 
metals,  although  the  percentage  of  cop))er  may  remain 
unaltered.-   (1.  F.  H. 


Copper  :    Compnr'''on  of  the  properties  of  containing 

nickfl  and  arsenic  respectively.      \V.  .Stahl.      .Metalliirgie, 
1900.  6.  <no— 'il2. 

S.MALL  (lercentages  of  nickel  increase  the  tensile  strengtli 
of  copper  without  decreasing  the  (>loiigation  and  con- 
traction of  aiea  at  lacturc.  The  molten  metal,  however, 
nn^re  readily  absc>i  os  gases,  and  special  precautions  ant 
necessary  to  avoid  this,  ,'^mall  percentages  of  arsenic 
increase  the  tensile  strencth,  malleability,  and  ductility, 
and  when  suflieient  arsenic  is  present,  the  molten  metal 
docs  not  absorb  gases.  The  presence  of  arsenic  counter- 
acts the  harmful  effect  of    bismuth  as   an  impurity,  and 


Vol.  XXVIU.,  No.  21.] 


Cu  X.— METALS  AND  METALLUBGY. 


1137 


in  conjunction  with  nickel,  increases  the  hardness  of 
the  copper.  The  strength,  etc.,  of  the  two  classes  of 
metal  are  as  follows : — 


Copper 
containing  a  few  ICopper  containing 
tenths  per  cent.      0-30 — 0-35  per 
of  nickel.  cent,  of  arsenic. 


Tensile  strength  (kilos,  per 

sq.  mm.) 22—23 

Elongation  (per  cent.)  ....  39-5 — 46-0 

Contraction  of  area  (per  cent.)  SO-.t — 67-0 


22-0— 23-4 
33-n— 44-0 
47-0— 62-0 


The  tensile  strength  increeises  or  decreases  with  the 
percentage  of  arsenic  outside  the  limits  given,  but  the 
elongation  and  contraction  cannot  be  markedly  increased 
by  decreasing  the  percentage  of  arsenic.  0)pper  containing 
nickel  retains  its  properties  unchanged  when  subjected 
to  considerable  fluctuations  of  temperature  and  of  stress, 
but  it  is  doubtful  whether  this  is  the  case  with  copper 
containing  arsenic  (compare  Friedrichs,  MetaUurgie,  190.3, 
487  ;  190S,  532).  The  author  concludes  that  copper 
containing  nickel  is  more  suited  to  modern  requirements. 

— .^.  T.  L. 

Bismuth  ;    Influence  of  on  wire-bar  copper.     H.  N. 

Lawrie.     Trans.  Amer.  Inst.  ilin.  Eng.,  1909,  857—866. 

BiSMtJTH  varjing  in  amount  from  0005  per  cent,  to  0-4 
per  cent,  was  added  to  the  purest  wire-bar  copper  melted 
in  graphite  crucibles.  Samples  were  withdrawn  and 
cast  into  bars  when  the  copper  was  judged  to  be  at 
■'  tough-pitch."  These  bars  were  subjected  to  tensile 
and  rolling  tests.  It  was  found  that  some  of  the  bars 
containing  bismuth  had  a  line-grained  fracture,  while 
others  gave  a  columnar  fracture,  this  difference  being 
due  probably  to  a  dilierence  of  ''  pitch  "  at  the  time 
of  pouring.  The  alloy  containing  0-2  per  cent,  of  bismuth 
had  a  very  tine-grained,  "  tough-pitch "  fracture  and 
gave  a  tensile  strength  of  35(X)  lb.  per  sq.  in.  greater 
than  the  best  pure  copper  bars  cast  in  these  experiments. 
The  author  considers  that,  if  cast  at  "  tough-pitch,'' 
an  alloy  of  copper  with  O'lS  per  cent,  of  bismuth  is  stronger 
than  pure  copper.  With  regard  to  the  effect  on  the 
roUing  properties,  it  was  found  that  the  hmiting  quantity 
of  bismuth  which  can  be  present  without  appreciably 
lowering  the  malleabihty  and  ductiUty  of  the  copper 
is  less  than  0005  per  cent.,  whether  the  metal  is  to  be 
rolled  hot  or  cold.  If  this  limit  be  exceeded,  the  ductiUty 
of  the  copper  is  so  lowered  as  to  interfere  with  the  process 
of  wire-drawing. — 0.  F.  H. 

Copper  and  brass  ;    Sotes  on  some  probable  causes  of  the 

corrosion  of .     E.  L.  Rhead.     Inst,  of  Metals,  Oct., 

1909.     [Advance   proof.] 

The  author  has  experimented  upon  copper  and  brass 
with  various  corroding  Uquids,  including  dilute  solutions 
of  ferric  chloride,  hydrochloric  acid,  and  common  salt, 
the  last  being  used  alone  and  also  in  conjunction  with 
carbonic  acid  gas,  ammonium  nitrite,  and  hydrogen 
peroxide.  The  ammonium  nitrite  and  carbonic  acid  gas 
were  introduced  to  show  the  possible  effects  resulting 
from  the  use  of  sea  water  contaminated  by  sewage,  while 
the  hydrogen  peroxide  was  used  to  produce  an  effect 
similar  to  that  of  dissolved  oxygen.  Plates  of  hard 
and  soft  copper,  and  of  brass,  were  submitted  to  the 
action  of  dilute  ferric  chloride  solution  for  from  20  to 
48  hours,  note  being  taken  of  the  amount  of  metal  dis- 
solved in  each  case.  In  most  instances  the  loss  on  the 
hard  copper  was  greater  than  that  on  the  soft ;  but 
whereas,  in  the  latter  case,  the  corrosion  of  the  surfaces 
was  fairly  uniform,  in  the  former  the  action  was  found  to 
have  proceeded  unevenly  and  in  more  or  less  distinct 
bands  parallel  to  the  direction  of  the  rolling  of  the  plates. 
The  brass  plates,  which  were  polished  on  one  side,  became 
enriched  in  copper  round  the  cut  edges,  on  the  polished 
side,  and  in  scratched  or  tool-marked  places.  Further 
experiments  upon  hard,  soft,  and  polished  copper,  with 
the  other  corroding  liquids  enumerated,  indicated  that 
hard  copper  shows  greater  susceptibility  to  attack  than 


the  soft  metal ;  and  the  presence  of  carbonic  acid  gas 
was  found  to  promote  the  corroding  action  in  every  case. 
In  an  experiment  upon  a  strip  of  hard  brass,  which  was 
softened  at  one  end  and  then  bent  into  f~|-form,  the  two 
limbs  were  placed  in  a  solution  containing  10  per  cent, 
of  hydrochloric  acid  and  5  per  cent,  of  copper  chloride. 
After  12  hours,  it  was  found  that  while  the  softened 
limb  was  scarcely  affected,  the  other  had  become  seriously 
corroded,  especiaUy  on  the  inner  side,  the  corrosion 
being  most  marked  in  parallel  lines  running  across  the 
strip  in  the  direction  of  the  rolling.  In  the  light  of  these 
resiilts,  it  wotdd  seem  that  corrosion  of  this  kind  might 
be  due  to  the  unequal  hardness  resulting  from  imequal 
pressures  during  the  cold  rolling  of  the  metal,  the  harder 
portions  being  electro-positive  to  the  softer,  and  con- 
sequently dissolving  more  readily.  This  may  facilitate 
the  explanation  of  some  of  the  more  rapid  cases  of  corrosion 
met  with  in  practice  ;  for  example,  that  of  the  tubes  of 
surface  condensers.  The  roughness  caused  by  the  action 
thus  set  up  may  form  the  points  from  which  the  Uberation 
of  the  gases  contained  in  the  condensing  water  takes 
place,  and  any  tendency  to  concentrate  the  evolution  of 
gas  would  also  tend  to  locaUse  the  corrosion. — W.  E.  F.  P. 

Coppe r- zinc  alloys  :  a  study  of  vc'ume  changes.  T.  Turner 
and  M.  T.  Murray.  Inst,  of  Metals.  Oct.,  1909.  [Advance 
proof.] 
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■  Shore  scleroscope. 


Fig.  2. — Continuous  line 

Broken  line Brinell  test. 

The  extensometer  designed  and  previously  described 
by  Turner  (tliis  .).,  1906,  538)  was  used  to  obtain  shrinkage 
curves  of  the  alloys  of  the  copper-zinc  series,  the  test 
bars  being  12  in.  long  and  \  in.  square  section.     A  cooling 
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curve  of  each  alloy  was  taken  simultaneously  with  the 
shrinkage  ruivr  by  means  of  a  thermo-couple  inserted 
in  the  test  bar.  and  the  iiiicro-structurcs  of  the  ca.st  bars 
were  examined.  Many  of  the  alloys  gave  an  expansion 
during  solidiheation,  particularlv"  those  between  the 
compositions  9  per  (cnt.  and  2fi  per  cent,  of  copper 
(see  Fig.  1).  The  maximum  expansion  in  the  series  is  at 
the  composition  ]4-7()  per  cent,  of  copjier.  and  other 
luaxinia  occur  at  about  80  per  cent,  of  <>oi)pcr  and  at 
about  oO  ijer  cent,  of  cojiper.  The  alloys  containing 
•  )(l  per  cent,  and  40  per  cent,  of  co])per  give  no  expansion, 
and  the  equililiriiini  diagram  shows  that  at  these  com- 
(wsitions  the  solidus  and  liquidus  curves  coincide.  On 
the  other  hand,  the  maximum  expaasions  during  solidi- 
fication arc  observe<l  wher<^  the  solidus  and  liquidus 
are  most  widely  separated.  The  solid  solutions,  ,"  and  5. 
both  expand  considerably  during  solidification,  and  the 
change  of  <"  to  f  is  considered  to  be  the  cause  of  the  greater 
part  of  the  very  pronounced  maximum  expansion  at 
14-76  per  cent,  of  eopp>-r.  The  hardness  of  the  allova 
was  tc8te<I  by  the  Shore  sclcroscope  and  bv  tlie  BrincU 
test,  similar  results  lieing  obtained  by  each  method 
(SCO  Fig.  2).  A  very  well  marked  ma.ximum  liardness 
was  found  at  40  jirr  cent,  of  cop]«.r.  this  allov  being 
harder  than  mild  steel.  The  authors  are  of  th<'  opinion 
that  the  existence  of  the  compound,  CiuZn^  (39-3(>  per 
cent,  of  copix-r),  is  well  established.  Curves  showing  the 
total  shrinkage  of  i  in.  bars  and  }  in.  bars  of  these  alloys 
are  also  given.  From  these  curves  it  is  seen  that  there 
is  a  well-defined  maximum  total  shrinkage  at  40  per  cent, 
of  cop]XT.  and  a  niinimiim  at  about  20  per  cent,  of  copper. 
In  the  case  of  the  i  in.  bars  there  is  also  a  maximum  at 
t>5  ])cr  cent,  of  copiwr  which  is  absent  in  t  b<-  c  urve  for  the 
i  in.  bars.  The  fact  that  alloys  C(mtaining  about  6")  per 
cent,  of  rop)ier  shrink  less  in  thin  sections  than  in  thick 
may  aeeoimt  in  some  eases  for  the  failure  of  brass  castings. 

— O.  F.  H. 

AUoijs  :   Tilt  con^tiiution  and  -propfrties  of  the  nlxmivinm- 

copper-lin  .     C.   A.   Edwards   and  .J.   H.   Andrew. 

Inst,  of  Metals,  Oct.,  1909.  [Advance  proof.] 
Before  the  constitution  of  a  ternary  alloy.  ABC,  can  be 
studied,  it  is  necessary  to  know  that  of  the  binary  alloys, 
AB.  BC,  AC.  The  constitution  of  the  three  series, 
aluminium-copper,  aluminium-tin,  copper-tin,  having 
been  investigated,  and  there  being  a  desire  to  substitute 
aluminium  for  tin  in  brasses,  and  other  industrial  alloys, 
thi'  authors  have  studied  the  effect  of  a  third  metal  "on 
the  transformations  of  such  complicated  alloys  as  alumiu- 
ium-copix-r.  and  copper-tin.  An  equilateral  trianclc 
can  graphically  represent  a  triple  alloy,  each  corner 
lK>ing  one  of  the  mctab,  while  any  point  "witliin  it  repre- 
sents a  mixture  of  the  three  metals,  and  jx-rpendicular 
lines  to  the  sides  from  this  point  arc  proportional  to  the 
I)erccntagc  of  the  metal  located  at  the  opposite  corner. 
A  solid  right -triangular  prism  can  illustrate  temperature 
and  concentration,  by  letting  the  axis  of  the  prism  repre- 
sent teraiieraturc.  The  boundary  lines  of  the  different 
phases  wore  determined  by  easting  the  alloys  in  chill. 
anneaUng  at  the  desired  temperature  for  such  time  as 
considered  necessary  and  then  quenching,  finally  examin- 
ing the  alloy  by  the  microscopi>.  The  authors  ilhistiate 
the  paper  with  twenty-four  niicrophotograms.  and  by 
means  of  live  triangular  diagiams  give  the  constitution  (>f 
the  alloys  for  the  liquid  state,  the  first  and  second  ))eriods 
of  solidification,  and  at  the  ordinary  teiuix^rature.  It 
is  shown  that  (1).  no  ternary  compound  is  deposited  from 
the  liquid  alloys  ;  (2).  no  ternary  eutcctie  is  formed  ; 
(.'!).  while  the  inversion  of  the  compound.  Cuj.M,  in  the 
series  copper-aluminium  takes  six  weeks  at  .")40''C.  (t\irry). 
in  the  presence  of  tin  the  inversion  tnkes  place  in  five- 
hours  ;  (4),  the  alloy  containing  10  pe-  cent,  of  tin  and 
9  per  cent,  of  ahimininm  lias  the  same  strnctuiv  at  900°  C. 
a.s  at  .5(K)°  C,  but  at  intermediate  teini)eratures  quite 
different  structures  are  ol)taine<l.  From  a  practical  point 
of  view,  it  is  pointed  out  that  alloys  pos.sessing 
useful  mechanical  properties  arc  confined  to  very  limited 
areas.  All  the  others  are  very  brittle,  and"  in  the 
far  greater  numl>er  the  tin  docs  "not  mix  to  form  homo- 
geneous alloys;  no  advantage  is  to  be  gained  by  adding 
tin    to   those   alloys   containing   the   compound,    (?Uj.41. 


The  most  important  alloys  of  copper-tan  are  those  con- 
taining 9 — 14  per  cent,  of  tin.  One  containing  10  per 
cent,  of  tin  has  a  breaking  strain  of  20-6  tons  per  sq.  in. 
and  an  elongation  on  2  in.  of  40  per  cent.  Under  the 
same  conditions  an  alloy  containing  7-5  per  cent,  of 
aluminium  and  92-5  per  cent,  of  copper  breaks  at  21-3 
tons  per  sq.  in.  with  an  elongation  of  71  per  cent.  From 
the  results  obtaincil  the  authors  consider  that  an  alloy 
containing  Go  per  cent,  of  alumiDium  and  o-o  per  cent, 
of  tin  will  have  the  same  jiroiKTties  as  an  alloy  of  10  per 
cent,  of  tin  and  90  per  cent,  of  copper.  Such  an  alloy 
would  be  cheaper  than  the  copper-tin,  and  have  a  lower 
specific  gravit}-.  and  the  authors  are  hofjcful  of  being 
able  to  obtain  definite  figures  for  a  plastic  metal  capable 
of  being  moulded  between  232°  C.  and  540°  C— A.  H.  C. 

Zinc  ;  The  techniail  UMnii  of  ■ — — .  H.  \V.  (ireenwood 
and  F.  J.  Brislee.  Inst,  of  Metals.  Ott.,  19t)9.  |  Advance 
proof.! 

With  a  view  to  determining  their  relative  value  for 
technical  jniiposes.  the  methods  in  general  use  for  the 
estimation  of  zinc  have  been  examined  and  compared 
by  the  authors.  Only  volumetric  and  gravimetric  deter- 
minations are  considered,  electrolytic  processes  being 
generally  regarded  as  too  tioulilesomo  for  technical  work. 
Of  the  vfilumetric  processes,  the  authors  prefer  Siliatluer's 
method  (titration  with  alkali  sulphiele)  as  being  of  the 
widest  application  and  affording  the  highest  elegree  of 
accuraey.  This  method  was  found  to  give  the  best 
results  with  the  as.sav  solution  at  a  temnerature  between 
60°  and  80°  C,  the  volume  being  1.50  to  170  c.c.  and  con- 
taining excess  of  ammonia.  The  indieator  employed 
was  ferric  hydroxide  (formed  in  the  assay  solution  by 
the  addition  of  1  drop  of  a  strong  solution  of  ferric  chloride), 
and  corrections  for  the  excess  volume  of  li(|uid  and  for 
the  excess  of  sulphide  required  to  blacken  the  indicator 
were  applied.  Tip'  ferrocyanide  method  is  recognised 
as  being  very  rapid  and  fairly  accurate,  but  in  the  authors' 
opinion,  its  value  is  greatly  impaired  by  the  unsatisfactory 
end  point  of  the  titration  when  a  uranium  indicator  is 
employed.  Ammoniiim  ti'tramolybdate  is  stated  to  \m 
nearly  twice  as  delicate  an  indicator  as  the  uranium  salt, 
anel  its  use  is  recommended  for  this  purpose.  Walker's 
volumetric  method,  which  consists  in  precipitating  the 
metal  as  zinc-ammonium  phosphate,  elissolving  the 
precipitate  in  excess  of  standarel  acid  and  titrating  with 
standard  alk.ili,  is  regardeel  as  being  of  limited  application 
only,  the  results  being  seriously  affected  in  the  presence 
of  lime  and  magnesia.  Of  the  jxravimetric  methods,  pre- 
cipitation as  carbonate,  with  subsequent  ignition  to 
oxide,  gave  consistently  high  results,  due  to  the  practical 
impossibility  of  washing  tlie  precipitate  free  from  sodium 
carbonate.  The  addition  of  excess  of  mercuric  chloride 
before  tho  |>recipitation  of  small  quantities  of  zinc  as 
suli)hiele  was  founel  of  advantage  in  many  cases,  the 
mercuric  sulphide  be-ing  subse-quently  expelled  by  ignition. 
Traces  of  zinc  were  .-satisfactorily  dctccti'd  by  the  calcium 
zincatc  method,  consisting  in  tlie  addition  of  an  excess 
of  milk  of  lime  to  the  solution,  boiling  well  and  filtering. 
The  preci pi tateel  calcium  carbonate  then  contains  the 
zinc  as  calcium  zincate,  ami  the  metal  may  be  separated 
(as  sulphide)  by  dissolving  the  pie^cipitate  in  acetic  acid, 
adding  excess  of  ammonium  acetate  and  saturating  with 
sulphuretteel  hydrogen.  For  tlio  estimation  of  zinc  in 
alloys,  ])re'cipitation  as  zinc-ammonium  phosphate,  with 
subsequent  ignition  to  the  ])yrophosphati>.  was  found  to 
give  very  accurate  results,  anel  this  uiethoel  is  n'ganled 
as  the  most  .satisfactory  gravimetric  process  for  the 
determination  of  zinc.  In  the  analysis  of  zinc-aluminium 
alloys,  an  iiidire>ct  process  was  adopted  in  which  the 
proportions  of  the  metals  wci-c  calculateil  from  tlu'  amount 
of  liydrogcn  cvohcd  by  the  action  of  a  known  weight 
of  the  alloy  upon  hydrochloric  acid.  The  re'sults  weirc 
very  satisfactoiy  when  the  proportions  of  the  metals  wore 
nearly  equal,  but  less  concordant  when  the  alloy  was 
comparatively  jioor  in  zinc. — W.  E.  F.  P. 

Speller;   Production   of   pure   .     .1.    S.    (!.    I'rimrose. 

Inst,  of  .Metals,  Oct.,  1909.     [.Advance  proof.] 
It  is  .said  that  in  one  operation,  zinc  of  99'7  to  99-9  per 
cent,  purity  can  be  obtained  from  galvanisers  "  dross," 


Vol.  Xxvin.,  No.  21] 


Cl.  X.— metals  ANi)  METALLURGlJ. 


ii^ 


"  ashes,"  and  "  hards,"  by  passing  the  volatilised  products 
from  the  retorts,  through  fume  filters.  The  flow  of  the 
gases  is  retarded  in  proportion  to  tlieir  respective  densities, 
the  lead  fume  being  condensed  within  the  filter,  while 
the  lighter  zinc  fume  passes  through  to  the  condenser. 
Tests  made  on  a  refractory  lead-zinc  "middlings'  from 
Broken  HiU,  containing  about  48  per  cent,  of  zinc  and 
13-75  per  cent,  of  lead,  yielded  5  tons  of  high  grade  spelter 
from  1.5  tons  of  the  middlings.  The  first  and  second 
tappings  only  contained  0'68  and  O'SS  per  cent,  of  lead 
respectively.  Curves  are  given  showing  the  production 
and  prices  of  zinc  from  1875  to  date,  together  with 
tabulated  details  of  the  various  tests. — F.  R. 

Qalvanised  and  other  zinc-coated  mdals  ;    Testintj  oj . 

W.    H.    Walker.     Amer.    8oc.    for    Testing    Materials, 
1909.     Electrochcm.  and  Met.  Ind.,  1909,  7,   440—442. 

The  coatings  produced  by  the  hot-galvanising,  wet- 
galvanising  (electrolytic),  and  sherardising  processes 
(see  tliis  J.,  1909, 399)  each  present  different  characteristics, 
and  the  Preece  copper  sulphate  test  is  not  of  much  value 
for  judging  the  efficacy  of  the  respective  coatings.  Fur 
the  detection  cf  pin-holes  and  cracks,  immersion  in  a 
concentrated  solution  of  caustic  soda  at  100°  C.  is  recom- 
mended, when  evolution  of  hydrogen  will  take  place  at 
any  spots  where  unprotected  iron  is  present  (see  also 
this  J.,  1909,  605).  A  coating  of  electrolytically  deposited 
zinc  is  less  porous  and  of  better  quality,  the  lower  the 
current  density  at  the  cathode  during  the  deposition. 
By  heating  in  a  concentrated  solution  of  caustic  soda 
in  presence  of  metallic  iron,  the  pure  zinc  in  galvanised 
iron  is  dissolved,  but  not  the  zinc-iron  alloy,  and  the  wciglit 
of  zinc  per  uinit  area  can  thus  be  determined.  For  deter- 
mining resistance  to  corrosion  of  galvanised  iron,  a  piece 
of  the  metal  of  known  area  is  immersed  in  dilute  standard- 
ised acid  and  the  rate  of  evolution  of  hydrogen  observed  ; 
this  should  indicate  the  relative  durability  of  the  coating, 
the  rate  of  evolution  from  inferior  products  reaching  a 
maximum  in  a  few  minutes,  wliilst  with  better  products, 
a  much  longer  time  is  required.  With  respect  to  gal- 
vanised iron  wife  for  fences,  it  is  stated  that  heavier 
coatings  of  zinc  are  needed  than  those  generally  provided, 
and  it  is  suggested  that  by  mechanically  working  the 
coated  wire  in  dies  or  grooved  rollers,  the  crystalline 
character  of  the  zinc  might  be  destroyed  and  the  tie.xi- 
bility  and  ductility  of  the  coating  improved. — A.  S. 

Tin ;    A  new  infectious  disease  of  :     the    "  faixiii(/ 

disease  " [Forcierkrankheit].  K.Cohen.  Chem.WeeUblad. 
1909,  6,  625—640.     Chem.  Zentr.,  1909,  2,  1207. 

The  phenomenon  described  by  Hasslinger  (this  J.,  1908, 
1116)  as  "  a  new  form  of  tin  pest,"  is  quite  distinct  from 
the  effect  generally  known  as  ""  tin  pest  "  (see  this  J., 
1908,  lloo)  ;  it  is  due  to  strong  mechanical  actions  on 
the  metal,  and  may  be  produced  artificially  both  by 
chemical  and  mechanical  means.  If  a  mixture  of  potas- 
sium chlorate  and  liydroclJoric  acid  be  allowed  to  act 
for  one  minute  at  the  ordinary  temperature  on  tinplate, 
theso-called  Moire  metallique  is  produced.  If  the  treated 
spot  be  now  rinsed  with  water,  dried  with  a  soft  clotli, 
and  then  pressed  against  pure  tinfoil  and  the  whole 
heated  to  184°  C  the  effect  observed  by  Hasslinger  is 
produced  :  the  tin  foil  becomes  dull,  and  is  capable  of 
infecting  other  samples  of  tin.  Further,  if  a  bright 
piece  of  tinplate  be  struck  carefully  in  an  oblique  direction 
with  a  hammer  so  that  the  In'ight  surface  layer  is  removed, 
then  the  dull  spots  so  produced  are  also  capable  of  infecting 
other  samples  of  tin.  Apparently  "'  forced  tin  "  (rolled 
tin,  tinplate,  tinfoil)  is  to  be  regarded  as  a  metastable 
system.  At  the  ordinary  temperature  the  change  to 
the  stable  form  proceeds  with  extreme  slowness,  but  by 
rise  of  temperature  or  by  infection  with  the  stable  modi- 
fication, the  velocity  of  the  change  is  considerably 
increased. — A.  S. 

Bag  house  ;    The  and  its  recent  applications.     W.  C. 

Ebaugh.     J.  Ind.  and  Eng.  Chem.,  1909,  1,  686—689. 
In   an   article   furnished   with   numerous   references,   the 
author  describes  the  modern  bag- house  of  a  lead  smelting 
works,  in   which   the  fumo  from   the  lead    blast-furnace 


is  forced  through  a  large  number  of  long  narrow  woollen 
bags  in  order  to  recover  the  solid  matter  presont.  This 
method  has  been  in  use  for  a  long  time  in  the  case  of  zinc 
and  lead  furnaces,  but  until  recently  was  not  practicable 
for  fumes  from  copper  furnaces  and  roasters.  Rhoades 
and  Sprague,  however,  found  tliat  by  addition  of  zinc 
oxide,  produced  for  example  in  auxiliary  furnaces  from 
zinc  "  middlings,"  the  small  proportion  of  sulphur  trioxide 
present  in  fumes  from  copper  blast-furnaces,  reverberatory 
furnaces,  and  converters,  could  be  neutralised,  and  the 
bag-house  method  could  then  be  used   with  advantage. 

— A.  S. 

Solders  ;     Surface  appearance  of  .     C.  0.   Bannister 

and  H.  J.  Tabor.     Inst,  of  Metals,  Oct., 1909.     [Advance 
proof.] 

As  the  sale  of  solder  is  influenced  by  its  appearancts 
investigations  were  made  into  the  conditions  which 
affect  the  surface,  which  latter  should  be  smooth,  even, 
white,  and  with  a  furrow  running  along  the  centre.  It 
was  found  that  the  addition  of  2  per  cent,  of  antimony 
to  tinman's  solder  gave  a  bright,  clear  smooth  surface, 
superior  in  appearance  to  the  alloy  containing  only  lead 
and  tin,  but  larger  amounts  of  antimony  produced  a 
rough,  spotted,  frosty  or  pimply  surface.  The  presence 
of  copper  up  to  0-5  per  cent,  gave  good  surfaces,  wliich 
however,  had  a  tendency  to  blister  ;  larger  quantities 
gave  dull,  flat,  crystalline  surfaces.  Zinc,  even  in 
extremely  minute  quantities  was  highly  detrimental, 
as  little  as  O'Ol  per  cent,  causing  the  whole  of  the  surface 
to  become  minutely  crystalline.  Bismuth  up  to  1  per 
cent,  appeared  to  have  no  effect.  Silver  up  to  0-2  per 
cent,  gave  a  good  smooth  surface,  with  an  opalescent 
effect,  which  on  increasing  the  jtercentage  of  silver, 
developed  into  a  very  white  crystaUinc  suiiace.  The 
condition  of  the  pouring  largely  affects  the  surface  appear- 
ance, the  best  results  lieing  obtained  when  the  alloy  is 
poured  at  a  moderate  temperature  into  a  mould  of 
poor  conducting  material,  such  as  marble,  and  allowed 
to  solidify  gradually. — F.  R. 

Soldering ;     Chemistry  of  preparations  for   use  in    . 

A.  Lippmann.     Z.  angew.  Chem.,  1909,  22,  2042—2044. 

Es.iMiNATlON  of  a  large  number  of  defective  soldered 
joints  in  electric  wires  and  cables  has  shown  that  the 
pr(!Judice  against  acid  soldering  preparations  is  not 
justified  by  facts,  preparations  of  zinc  chloride  being 
found  superior  in  every  way  to  those  containing  ammonium 
chloride.  The  latter  have  a  much  more  marked  deleterious 
after-effect  than  even  free  hydrochloric  acid,  and  the 
gradual  addition  of  ammonia,  drop  by  drop,  to  a  pre- 
paration of  ammonium  chloride  was  found  to  lead  to 
worse  results  in  proportion  to  the  amount  added  ;  neutrali- 
sation with  sodium  hydroxide  rendered  the  preparation 
useless. — F.  Sodn. 

Titanium ;        Metallic    .     H.    Kaiser.     Dissertation, 

Munich.     Stahl  und  Eisen,  1909,  20,  1663—1664. 

Reference  is  made  to  the  earlier  workers,  including 
Moissan  who  with  a  high  current-density  current  in  an 
electric  furnace  obtained  titanium  containing  4'8  to 
15-3  per  cent,  of  carbon,  along  with  the  nitride  and  blue 
oxide.  The  author  prepared  pure  jjotassium  titano- 
ttuoride,  and  reduced  this  with  sodium,  extracting  the 
mass  with  water  and  alcohol.  A  product  was  finally 
obtained  containing  85.6  per  cent,  of  titanium,  .'i.27  of 
iron,  2-67  of  hydrogen,  0-42  of  carbon,  and  7-99  of  oxygen. 
Allowing  foi-  this  oxygen  as  titanous  oxide,  the  pi'oduct 
contained  61-61  per  cent,  of  metallic  titanium.  Experi- 
ments were  also  carried  out  with  commercial  potassium 
titanoHuoride.  The  pure  product  had  a  specific  gravity 
of  3-988  ;  it  absorbed  19-12  per  cent,  of  nitrogen  at  about 
1250°C.  (TiN  requii-es  22-58  per  cent.).  Employing  the 
aluminium  method  of  Wohler,  a  product  was  obtained 
containing  53-72  per  cent,  of  titanium,  45-17  of  aluminium, 
and  1-31  of  silicon,  appro.xiniating  to  AljTi.^  with  a 
specitic  gravity  of  3-348.  This  materia  was  compressed 
under  great  pressme,  saturated  with  hydrogen,  and 
electrically  f-jsed  in  a  \'acuous  vessel,  distilling  off  the 
aluminium.     Its    molting    point    was   between  2200°   C. 
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and  2400°  C.  The  pure  fused  titanium  was  silver-white 
in  loloiir,  and  containrd  97'41  per  cent,  of  titanium, 
l-.lti  of  hydrogen,  and  0-30  of  carbon.  At  1300°  C.  it 
absorbed  23-31  per  cent,  of  nitrogen.  Its  s[>ecitic  gravity 
was  .5.174.  specific  heat  0-141 H.  and  heat  of  conit)>istioM 
2031  caLs.— A.  H.  V. 

Colloidal    thorium.      E.    VVcdekind    and     H.    Baiiinbaiier. 

Z.  Cheni.  Ind.  KoUoide,  ISXW.  5.  IHl— 1!I3. 
ZiKcoxiu.M  is  already  known  in  the  (olhiidal  condition  : 
the  authors  found  that  titanium  shows  very  little 
tentlency  to  bceome  colloidal,  but  thorium  a.ssunies 
the  colloidal  condition  very  readily.  M(^tallic  thorium, 
prepared  by  tlie  authorti  in  a  very  finely-divided  form, 
was  ground  very  finely  with  cold  dilute  acetic  acid  in 
a  glass  mortar  with  rtnighcni-d  surface.  On  washing 
with  cold  water  a  portion  of  the  metal  jiasscd  through 
llie  filter  in  the  colloidal  condition  at  a  cei'tain  stage  of 
the  process.  The  filtrate  was  rather  intensely  coloined 
and  grey  and  ojialescent  l)y  refiected  liglit  ;  when 
sufficiently  diluted  it  was  brownish  by  transmitted  light. 
The  hydrosol  is  fairly  staUe,  but  less  so  than  that  of 
zirconium  ;  it  is  )-eatlily  eoagidatcd  by  alkaline  reagents, 
but  stalilc  towards  dilute  mineral  acids  and  acetic  acid. 
It  is  coagulated  by  froessing.  In  an  idectric  field  the 
thorium  particles  in  the  dialysed  hydrosol  wander  to  the 
cathode.  Under  the  ultramicroscope  bright  and  almost 
colourless  particles  in  rapid  motion  were  oljscrved.  It 
was  found  that  0.0235  grm.  of  colloidal  thorium,  as 
iiydrosol.  was  as  i-adio-activc  as  ((.111  grm.  of  metallic 
ihoriun)  suspended  in  water.  The  radio-activity  of  thorium 
hydrosol  is  less  than  that  of  a  solution  of  the  same  amount 
of  thorium  as  nitrate.  The  corresponding  thorium  gel 
was  dried  at  a  low  tem})eratTn'e  in  a  higli  vacuum  anrl 
analysed  by  the  method  \ised  by  W'edekind  and  Ix-wis 
for  zirconium  :  it  contained  oidy  20-r)  per  cent,  of  metallic 
thorium  and  78  j)er  cent,  of  thorium  oxide. — E.  I'". 

Testing  enamelled  Kheei  steel  warea.     Orton.     See  Vlll. 

Specific  heats  of  silicates  and  jAatiniiin.     W'liitc.     See  VIIL 

Patbnts. 

Steel  and  other   tnetaUiirgicai   jirocisses  ;    [Crucibles  for] 

manufacture    of .      A.    Hevnolds.    London.     Eng. 

Pat.  9383,  -May  30,   190S. 

Ix  processes  in  which  the  material  of  the  crucible  (fireclay 
or  the  like)  enters  into  the  reactions,  the  lid  of  the  cruciljje 
is  provided  with  rods  of  the  same  or  similar  material 
which  dip  into  the  charge. — O.  F.  H. 

Iron  ;       Method   of    rc/iiun</ .      p.    Sejournet,    Paris. 

Assignor  to  Soe.  Electro-.\Ietallurgi([ue  Krangaise,  Froges, 
France.  U.S.  Pal.  <l2S,."i.")l,  ,lu]y  20.  liiO'l, 
Low-c.\RBON  steel  is  melted  in  an  electric  furnace  and 
then  cooled  until  partly  solidified.  The  contained  iron 
oxide  and  earlion  segregate  on  cooling  and  then  react 
with  each  other,  wilh  evolution  of  carlmn  monoxide. 
The  temperature  is  nniintaincd  at  the  necessary  point 
until  the  carbon  is  practically  eliminated.  Mud  if  desired. 
the  excess  of  oxide  is  removed  by  the  addition  of  a  non- 
earburi.scd  deoxidiser.  such  as  metallit  aluminium. 
The  refined  metal  is  reheated  under  non-carburising  con- 
ditions and  cast  into  moulds. — F.  II. 

Iron  ore  ;     Method  of  tnatiny .     ,1.   T.   Jones,   Iron 

Mountain.  .Mich.,  Assignor  lo  Jones  Step. Process  Co., 
Dnbith.  -Minn.  U.S.  Pat.  !l,30,7fi4,  Aug.  10,  ItlOlt. 
The  ore  mixed  with  coal  is  passed  through  a  non. oxidising 
atmosphere  of  gradually  increasing  temperature,  by 
which  the  ore  is  first  reduced  and  then  very  highly  heated, 
without,  however,  melting  the  slag  coii.stitnent.s.  The 
"sponge"  jiroduced  is  allowed  to  cool  or  treated  at 
once  in  a  lialling  or  other  funiace.  A  rotary  kiln  is 
suggested  as  a  suitable  apparatus  for  carrymg  out  the 
process.  It  is  stated  that  the  final  high  temperature 
employed  renders  the  spongy  mass  less  liable  to  oxidation 
on  exposure  to  the  air. — .1.  W.  H. 


Nickel-steel  scrap;     Recovery  nj  K.    H.   Watson, 

^lunhall.   Pa.      U.S.   Pat. '034.8t)4,   Sept.   21.    1909. 

-Nic'KKi-sTEEi.  scrap  is  melted  in  an  open-hearth  furnace 
witli  the  necessary  amount  of  carbonaceous  material. 
The  excess  of  carbon  is  then  reduced  and  a  steel  of  sub- 
stantially the  same  composition  as  the  scrap.  |)rcduced. 

-F.  U. 

Metal  :   I'l  rnianinl  luatjndic .      S.  K.  tJertlor,  .Assignor 

to  (',  F.  Splildorf,  New  York.  U.S.  Pal.  93(.,530, 
Oct,  12,  1909. 
The  metal  comprises  a  tungsten. steel  eontaining  less 
than  .'>  jier  cent,  of  aluminium.  It  may  contain  a  variety 
of  elements  but  the  comiiosition  :  t  ungsten,  .")-2.">  ner  cent,  ; 
carbon.  0-li.">  :  silicon.  01  "i  ;  nmnganesc,  0-25  :  chromium. 
0-20 ;  sulphur  and  phosphorus,  002  or  less  ;  and 
aluminium,  2..'i0  i)er  cent.,  with  the  remainder  iron,  is 
histnnced. — V.  A.  \V. 

liisseiner  conitrter,     (I.    .1,    .Stock,    Darlington.    England. 
U.S.   Pat.   93.5,til.'>,  Sept.  28,   liUKl. 

The  converter,  which  is  rotatable  about  bulh  horizontal 
and  vertical  axes,  is  adapted  for  either  melting  a  charge 
or  converting  if.  the  tuyeres  being  provided  with  means 
for  supplying  l)oth  fuel  and  air.  An  economiscr,  which 
can  be  moved  into  or  out  of  connection  with  the  convi'rler. 
enables  the  waste  heat  generated  during  the  melting 
operation  to  be  used  for  heating  the  blast  retjuired  for 
the  converting. — F.  R. 

Blast-furnaces  nnd  converters  ;     Mtthod  of  vjictaiiuif . 

J.  (iayley.  New  York.      U.S.  Pat.  93,1,028,  Sept.  28.'  1909. 

Ix  order  lo  obtain  uniform  working  in  blast-furnaces 
and  converters,  the  air  for  the  blast  is  pa8.sed  through 
refrigerating  chambers  lo  rediue  it  to  a  uniform  leni- 
pcratnre  and  render  its  content  of  moisture  low  and 
uniform.  The.se  conditions  are  maintained  by  means 
of  protected  conduits  for  the  passage  of  the  air  to  the 
blowing  engmes. — F,  R. 

Blasl-fuuiace.     E.    B.    Cook,    Pottstown,    Pa.     U.S.    Pat, 
936,308,  Oct,    12,   1909. 

P.\RT  of  the  upper  portion  of  the  lining  of  »  blast. furnace 
is  protected  l\y  a  series  of  small  separated  jtlates  of  high- 
carbon  steel,  held  in  )ilace  by  tangs  of  metal  fitted  bel«i;en 
the  brickwork,  and  anchored,  if  desired,  in  a  concrete 
backing. — F.  R. 

Ores  :  Apparatus  for  concentraliny .  G.  L.  Whit- 
combe,  Johannesburg,  and  A.  K.  Cox,  London.  Eng. 
Pat.    13,300.  June  23,    1908. 

The  concentrator  consists  essentially  of  tw(.)  concent ricallv 
arranged  cylindrical  vessels  coiniected  by  a  helical 
|)artiti(in.  The  water  lontaining  the  fine  ore  in  sus- 
pension is  led  under  ]iressure  into  the  annular  space, 
and  is  discharged  tangenlially  al  the  bottom  into  a 
turbine,  which  rotates  a  screw  conveyor  within  the  inner 
vessel.  The  botloni  of  the  larger  vessel  is  fitted  with 
a  series  of  jjinuinated  slots  througli  which  the  concentrates 
fall  ;  the  lighter  material  pa.s.scs  up  through  the  inner 
vessel,  assisted  liy  the  scri'W  conveyor,  and  is  discharged 
at  the  top.  Means  are  jirovidcd  for  autonuilically 
clearing:  the  slots  and  for  removing  "  float  "  gold  if  present 

— F.  K. 

Aluminium  ;       Methods   of    mak-iuij   fusiltli    comftonnds  of 

iiud  recovering  aluminium  Ihi  ri  from.      L,  C,  Keogh 

and  C.  A.  l)o\iglas,  Ottawa.  Canada.  Eng.  Pal,  18,356, 
Sept,  I,  1908. 
.\NHVi)ROrs  aluminium  sulphate,  jireferably  mixed  with 
carbon,  is  adib'd  to  ,i  molten  mass  consisting  of  one  or 
more  of  the  sul|)liides  or  h;iloid  sails  of  alkali  or  alkaline- 
earth  metals.  The  fu.scd  mass  eontaining  aluminium 
sulphide  which  residta,  constitutes  an  easily  decomposed 
electrolyte  from  which  the  aluminium  can  be  recovered. 
(Reference  is  directcti  to  Eng.  Pats.  97  and  .3()2  of  1883; 
2002  of  1890:  20,604  of  1893:  23,707  of  1895;  8072 
and   11,555  of   18911:    20,040  of   1S97  ;     ll^.'i.W  of  ISIW; 
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and  964  of  1903  ;  this  J.,  1883,  382,  478  ;  1891,  553  ; 
1894,  947;  1896,  544.  658:  1897,  445;  1898,  159; 
1899,  1030  ;    1903,  805.)— O.  F.  H. 

Furnaces  for  volatile  metals.  W.  Hommel,  and  The 
Metals  Extraction  Corporation.  Ltd.,  London.  Eug. 
Pat.  19,667,  Sept.  18,  1908. 
In  order  to  volatilise  the  zinc  or  other  metal,  the  ore  is 
mixed  with  tuel  and  fed  on  to  the  grate  of  a  blowing 
hearth,  which  is  in  connection  with  a  furnace  chamber. 
The  blowing  hearth  consists  of  a  rectangular  trough 
having  a  horizontal  grate  rotatable  (^n  hollow  trunnions, 
which  latter  are  cooled  by  the  air  blast  which  passes  through 
them.  A  vertical  wall  extends  laterally  across  the  furnace 
behind  which  the  ore  to  be  treated  collects  and  becomes 
pre-heated.  Free  passages  are  left  botli  at  the  top  and 
bottom  of  the  wall,  the  upper  one  peimitting  the  gases 
and  fumes  to  escape  to  the  Hue.  while  the  lower  space 
allows  the  ore  behind  the  wall,  to  be  raked  forward  on 
to  the  grate  of  the  blowing  hearth  as  required. — F.  R. 

Furnace ;    Metallurgical  .     R.   Hiibner,   New   York. 

U.S.   Pat.   934,532,  Sept.   21,   1909. 

The  furnace  consists  of  a  series  of  horizontal  heating 
flues  and  ore  chambers  placed  above  each  other  alternately. 
The  heating  tiues  are  provided  with  gas  and  air  buxneis 
and  with  dampers  between  them  and  a  common  tiue, 
:  for  modifying  the  flow  of  the  products  of  combustion 
through  the  furnace. — J.  W.  H. 

Furnaces  for  reduciny  ores.  U.  Grcindal,  lijurshohu, 
Sweden,  Assignor  to  American  Grondal.  Kjellin  Co.. 
New  York.  IJ.S.  Pat.  936,124,  Oct.  5.  1909. 
The  furnace  consists  of  two  or  more  parallel  tubular 
furnaces,  through  which  the  ore  is  conveyed,  and  a  series 
of  regenerative  chambers.  The  entrance  ends  of  the 
furaaces  are  connected  with  a  gas  main  and  with  a  supply 
of  air  under  pressure.  Means  are  provided  for  controlling 
the  flow  of  gas  and  air  to  and  from  the  regenerative 
chambers. — F.  R. 

Furnace  for  smelting  ore*.  W.  Kemp.  Tucson,  Aiiz., 
Assignor  to  the  Kemp  Hvdro-Carl)on  Furnace  Co., 
New  York.     U.S.  Pat.  936.781.  Oct.  12,  1909. 

Thk  furnace  consists  of  a  flat-bottomed  smelting  chamljer, 
having  water-jacketed  walls  which  extend  laterally  inwards 
at  the  top  and  from  which  rises  a  water-jacketed  charging 
shaft  of  smaller  diameter.  The  chamljer  is  provided  with 
openings  inclined  inwards  and  downwards,  into  which 
burners  project.  The  walls  of  the  smelting  chamber 
slope  outwards  and  decrease  in  thickness  from  the  bottom 
upwards  to  the  burner  apertures. — F.  R. 

Charges  of  smelting  furnaces  and  the    like  ;    Means  for 

calculating  the  ammint  of  constituents  of  the  .     R. 

Marshall,  London.     Eng.  Pat.  23.981,  Nov.  9,   1908. 

The  claim  is  for  a  circular  slide  rule  for  calculating 
furnace  charges. — 0.  F.  H. 

Copper  ;   Process  for  obtaining  cement  .     0.  Frolich. 

Berlin.     Eng.     Pat.     27,025.     Dec.     12,     1908.     Under 
Int.  Conv.,  Jan.  28.   1908. 

Is  the  precipitation  of  copper  from  solutions  of  its  salts 
by  means  of  metaUic  iron,  it  has  been  almost  invariabl}- 
found  impossible  to  obtain  a  metal  of  greater  than  90  per 
cent,  purity,  and  this  only  by  stirring  the  liquid  and  raising 
its  temperatm-e  to  about  60'— 90^  C.  It  is  now  claimed 
that,  if  the  circulation  of  the  hquid  be  increased  to  such  a 
degree  that  at  least  the  whole  of  the  solution  passes  round 
in  a  second  and  a  half,  the  metal  is  precipitated  almost 
free  from  iron.  The  necessary  circulation  may  be 
obtained  by  means  of  an  endless  screw,  which  revolves 
within  a  tube,  the  whole  being  placed  vertically  within  the 
precipitation  vat.  Using  a  chloride  liquor,  and  raising 
the  temperature  to  about  80°— 90°  C,  the  time  of  circula- 
tion being  one  second,  it  is  found  that,  at  60°  C,  almost 
the  entire  layer  of  copper  falls  to  the  bottom  of  the  vat. 
Subsequently,  no  further  coj)per  adheres  to  the  iron, 
with  the  exception  of  a  thin  layer  which  may  contain  a 


small  amount  of  black  nun  uxide.  The  final  purification 
of  the  precipitated  metal  is  achieved  by  washing.or  by  a 
.system  of  magnetic  separation. — C.  A.  W. 

Copper ;    Recovery  of  from,   cuproiif    residues.     IJ. 

Crispo.  Antwerp.  Belgium.     U.S.  Pat.  936.762.  Oct.  12, 
1909. 

Residues  containing  metallic  copper,  are  treated  with 
dilute  sulphuric  acid  and  manganese  dioxide,  with  the 
addition  of  sufficient  iron  persulphate  to  eict  as  a  contact 
agent  and  accelerate  the  solution  of  the  copper. — F.  R. 

Coating  metals ;    Apparatus   for   .     H.    M.    Huxley, 

Assignor  to  American  .Steel  and  Wire  Co.,  Worcester, 
Mass.      U.S.  Pat.  928,385,  .July  20,  1909. 

Where  a  large  body  of  metal  has  to  be  maintained  in  the 
molten  condition,  such  as  in  the  galvanising  of  wire, 
sheets,  etc.,  in  place  cf  the  iron  vessels  commonly  used, 
which  are  acted  upon  by  the  zinc,  resulting  in  contamina- 
tion of  the  metal  besides  damage  to  the  vessel,  graphite 
or  plumbago  vessels  are  employed,  but  as  these  are  affected 
by  direct  exposure  to  the  tire,  they  are  floated  on  a  bath 
of  molten  lead  contained  in  an  iron  outer  vessel.  It  is 
not  necessary  for  the  graphite  iniu^r  vessel  to  have  great 
strength,  as  the  buoyant  nature  of  the  molten  lead  bath 
evenly  supports  the  weight  of  the  zinc  or  other  coating 
metal.  To  avoid  loss  from  oxidation,  the  surface  of  the 
metal  is  covered  with  floating  plates  of  graphite  or 
other  material,  which  is  lighter  than  the  metal  and 
unaffected  by  it.— F.  B. 

Depositing  metals  ;  Process  of .    C.  H.  Zieme,  Assignor 

to  G.  L.  Patterson.  W.  R.  Kinnear,  and  C.  W.  Johnson, 
New  Castle,  Pa.  U.S.  Pat.  934,704.  Sept.  21.  1909. 
The  surfaces  to  be  coated  are  covered  with  a  fabric  con- 
taining "  carbonising  material  "  loaded  with  the  metal 
to  be  deposited  in  a  partially  oxidised  form,  e.g..  zinc  dust, 
and  then  subjected  to  heat  sufficient  "  to  carbonise  the 
carbonising  material  and  deposit  the  metal  mingled  there- 
with."^!. W.  H. 

Slierardising  [Coating  metals  vnth  zinc] ;    Plant  for  . 

W.    C.    Robinson.    Pittsburg,    Pa.     U.S.    Pat.    935,058, 
Sept.  28,  1909. 

In  a  plant  for  sherardizing,  the  retort  is  supjjorted  on  a 
pivoted  cradle  which  permits  the  contents  of  the  retort 
to  be  discharged  into  a  pit,  where  the  articles  coated  are 
separated  from  the  tieating  material,  the  latter  being 
automatically  conveyed  to  the  charging  bin. — F.  R. 

Metals  ;    Method  of  platim/  .     W.  Griffith,  Pittsburg, 

Pa.     U.S.  Pat.  936,713,  Oct.  12,  1909. 

The  surface  of  iron,  steel,  or  other  metal,  having  been 
cleaned,  is  given  a  coating  of  a  convenient  alkali  solution. 
This  is  then  covered  vnth  one  or  more  layers  of  a  suitable 
alloy  of  lower  fusing  point,  when,  finally,  a  metal  that  will 
unite  with  the  last-named  alloy  is  applied  in  a  molten 
condition. — C.  A.  W. 

Antifriction  alloy.     E.   A.   Touceda,   Albany,   N.Y.     U.S. 

Pat  934,637,  Sept.  21,  1909. 
The  alloy  consists  of  a  relati\ely  large  proportion  of 
cadmium  and  a  relatively  small  proportion  of  magnesium. 
It  is  stated  to  be  hardened  and  toughened  b}'  the  mag- 
nesium which  forms  substantially  31  per  cent,  of  the 
whole.— J.  W.  H. 

[Copper-titanium]  alloy,  and  piocess  for  its  production. 
A.  J.  Rossi,  Assignor  to  Titanium  Alloy  Manufacturing 
Co.,  New  York.     U.S.  Pat.  935,863,  Oct.  5,  1909. 

Alloys  are  produced  bj'  melting  copper,  or  t.n  alloy  of 
cop|)er  and  titanium,  with  another  metal  previously 
alloyed  with  titanium  or  mechanically  mixed  with  it. 

— F.  R. 

Metal ;   Composite .     J.  G.  Mellen,  New  York.    U.S. 

Pat.  936,339,  Oct.   12.  1909. 

The  alloy  is  composed  of  aluminium,  magnesium,  and 
phosphor-copper.     A    metal    of    the    composition  :     alu- 
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minium,    79    parts;     magnesium,    11;     copper,    9-998; 

pliosphonis.s  0-002  pan  is  instanced,  and  is  statt-d  to  bt< 
characterised  by  great  lightness,  hardness,  and  strength. 

— C.  A.  W. 

Allvya  of  high  magnemum  content ;    Employmtnt  of 

in  tht  manu/acture  of  nrdinarij  industrial  urlirle.s. 
Chem.  Fabr.  liriesheim-Eloktroii.  l'"r.  Pat.  401  048 
April  3,  1909. 

TiiK  cluini  relates  to  the  production  of  alloys,  containing 
high  proportions  of  uiagncsium  in  combination  with  one 
or  mort^  foreign  metals,  preferably  of  low  specilie  gravities 
ranging  from  1-75  to  2-2.  As  an  example  calciuni  or 
aluminium  may  be  employed.  The  |ivoportion  of 
magnesium  is  never  allowed  to  exceed  !)'J-5  or  to  go  below 
SO  i)er  cent.  It  is  stated  that,  taking  into  account  their 
low  specific  gravities,  these  alloys  possess  unusually  liigh 
degrees  of  resistance,  duetilitj",  and  malleability."  The 
tendency  to  oxidise  in  air,  moreover,  is  not  much  greater 
than  that  of  copper  or  tin,  the  tliin  film  of  oxide  produced 
forming  a  protective  coating  over  the  surface  of  the  alloy. 

— C.  A.  \V. 

Alloy  of  copper,    zinc,  tin,  and  mercury.     P.   M.   Seguy. 

Fr.  Pat.  401,750,  Aug.  7,  1908. 
The  metals  copper,  zinc,  and  tin  are  melted  in  tli(!  same 
crucible  in  the  order  given,  a  certain  quantity  of  the 
7,inc  being  held  l)ack.  Complete  fusion  havi'ng  been 
attained,  the  requisite  anu)unt  of  mercury  is  amalgamated 
with  the  residual  zinc,  weighted  with  moistened  grapliite 
and  dropped  into  the  bath.  The  bath  iK-ing  stirred 
energetically,  the  coating  of  graphite  falls  otV,  when  tlio 
mercury  ascends  from  the  bottom  and  is  said  to  become 
perfectly  incorporate<l.  The  alloy:  copjwr,  75  parts; 
zinc,  31o;  tin,  5;  and  mercury,  3  parts,  is  iustanceil 
and  is  stated  to  be  of  considerable  tenacity  and  to  be 
readily  workable  in  the  lathe. — C.  A.  W. 

Zinc;   Process  of  treating  .     S.  Frank,  Franlcfort-on- 

the-Mainc,  Germany.  U.S.  Pat.  935,>)00,  Oct.  5,  190'J. 
Metallic  zinc  is  produced  having  th<'  jjliysical  properties 
of  brass  and  with  a  fine  crystalline  structure,  by  causing 
it  to  flow  at  a  temperatui-e  between  30°  and  80°  C,  through 
the  aperture  of  a  tlie,  on  lieing  subjeeteil  to  a  jn-essure  of 
not  less  than  0000  kilos.  i)er  s<i.  cm.  (85,320  lb.  per  sq.  in.). 

— F.  R. 

Zinc  ores  ;    Continuous  treatment  of by  the  methotl  of 

precipitation,  using  cast  iron  as  reacting  metal,  imbert 
Process  Co.  Fr.  Pat.  401,ti(i7,  Aug.  3,  1908. 
The  pulverised  zinc  blende,  or  analogous  ore,  mixed  with 
the  necessary  fluxes,  is  continuously  brought  into  contact 
\vith  a  stream  of  molten  iron.  The  reaction  is  carried  on 
in  an  api)aratns  which  may  be  caused  to  oscillate  slowly 
and  which  comprises  two  or  more  chambers,  one  of  which 
is  arranged  as  a  gas  furnace  of  the  Siemens-Martin  type. 
In  this  last  the  cast  iron  is  melted  and  al  the  ."ame  time 
suiK-rheatcd  to  a  degi-ec  some  way  above  the  fusion  point. 
The  fusion  chamber  communicates,  through  the  partition, 
with  one  or  more  reaction  chambers,  by  channels  lying 
along  the  floor  below  the  level  of  the  molten  iron.  The 
procedure  is  as  follows :  the  iron  having  been  super- 
heated to  the  requisite  temperature,  the  apparatus  is  given 
the  necessary  indinatiim  so  that  the  molten  metal  flows 
into  the  reaction  chamber,  where  it  conu-s  into  contact 
with  the  ore  mixture  introduced  at  the  .same  time  in  cither 
a  solid  or  molten  eondition.  The  heat  necessary  for  tlu^ 
ensuing  reaction  is  supplied  by  the  molten  iron,  the  zinc 
produced  being  conveyed  to  condensers  through  flues 
which,  to  prevent  premature  condensation,  are  built  in  the 
separating  jiartitions.  The  iron  sulphides  and  slags 
which  are  formed  at  the  same  time  float  on  the  surface  of 
the  metal  and  gradually  pass  away  tlirf>ngh  an  overflow, 
being  finally  removed  from  the  chamber  through  a  siphon. 
In  this  way  contact  of  the  metal  «ith  the  exterior  atmo- 
sphere is  avoided.  The  reaction  having  been  completed, 
the  apparatus  is  inclined  in  the  opposite  direction  so 
that  the  molten  iron  flows  back  into  the  fusion  chamber, 
where  it  recovers  the  heat  lost  in  the  preceding  operations. 
Subsequently,  the  procwluro  is  repeated  as  before.    In  order 


to  avoid  as  far  tts  possible  losses  of  heat  by  radiation,  the 
waste  gases  from  the  furnace  may  be  made  to  pass  round 
the  reaction  chamber  and  condenser  flues. — C.  A.  W. 

[Ore    reduction)    Mclalluryicul    proccsf.     ().    H.    Davtton^ 
Kl   Paso,  Tex.,  Assignor  to  American  Reduction  and  . 
Kclining  Co.,  New  York.     U.S.   Pat.  930,095,   Oct.  6, 

J  909. 

Ores  of  metals,  which  do  not  form  carbides,  are  healdi 
to  incandeseence  but  not  to  such  a  temperature  as  In 
cause  fusion  or  volatilisation,  an<l  the  contain<d  metal 
reduced  by  means  of  wator-ga.s  or  eaibon  monoxide 
in  the  al)'ien(e  of  air  and  flux.  After  the  nu-tal  has  Ikch 
reduced,  granidar  earbon  is  introduced  and  the  limiicra- 
ture  raised   to   the  melting  point  of   the   metal. — F.  P. 

Ore  ;     Process  for  smelting  .     J.  P.  Welch.  A>8ignii 

to    .1.    J.    Snider,    Salt   Lake    City,    Utah.     U.S.    I'm. 
937,031,  Oct.   12,   1909. 

Tin:  ore,  in  a  constantly  falling  and  flowing  ma.ss.  is 
brought  into  contact  with  fused  silica,  or  similar 
iniMcral.  i:i  a  revolving  furnace.  At  the  same  time 
tlu-  wiiolo  is  subjected  to  the  Ileal  f)f  an  impinging  stream 
of  Imining  carbon,  or  hj'dn  carbon,  with  an  excess  of 
oxygen.  The  on-  sliould  have  been  previously  calcined 
and  may  itself  be  employed,  in  the  reaction,  in  a  molun 
condition. — C.  A.  W. 

Slags:    Proriss  of  dioxidisinq -.      O.  Thaliiiei, -\.s.^)giiiii 

1o  the  l'"irni  of  Hismarckhiitte.  }iismnn*kliiitte,  Gcimaiiv. 
U.S.  Pat.  !I3().382.  Oct.  12.  1909. 

An  excess  of  metallic  aluminium  is  forced  under  the 
surface  of  a  bath  of  molten  steel,  so  that  when  the  steel 
has  been  completely  deoxidised,  free  aluminium  will 
rise  to  the  surface  and  act  on  the  ferruginous  slag  from 
below. — F.  K. 

Precious  metals;      Process  of  extracting  from   o»(... 

.1.  Kitsee,  Philadelphia,  Pa.     U.S.  Pat.  936,545,  Oct.  12, 

19(19. 

The  ore  is  subjected  to  the  solvent  action  of  a  ihloriualtd 
water  which  may,  for  exam))le,  be  the  anodic  piodurt 
arising  from  the  electrolysis  (jf  a  chloride.  The  rc^uljing 
solution  is  afterwards  brought  into  contact  with  a  giiseous 
compound  of  nitrogen,  produced  witli  the  aid  of  the 
electric  arc.  Tlio  process  may  bo  simplified  by  previously 
saturating  the  preliminary  chlorine  solution  with  the 
giisio'is  product,  eniitainiug  an  unstable  oxide  of  niliogpii, 
obtained  as  above. — ('.  A.  W. 

Ores  ;  Process  of  amalgamating  and  separalimj  of  melallic 

.     li.     Luckenbaeh.     Colwyn,     Pa.,     Assignor     to 

Ikniiulum  E.xtnulion  Co..  .\rizona.     U.S.  Pat.  937,033. 
Oct.    12,   1909. 

The  piUvorised  ore.  is  projected  by  streams  of  liquid 
over  a  series  of  electrified  bodies  of  mercury,  held 
on  a  number  of  trays  sup])orted  within  the  ap|jaiatus 
alternately  on  opposite  sides,  so  that  the  fluid  takes 
a  tortuous  cour-se  as  it  passes  down  the  vessel.  The 
channels  running  from  floor  to  floor  are  given  a  iiiundul 
form,  by  hollowing  the  sides  of  the  apparatus  at  these 
points.  The  meicury  then  is  supiiortcd  on  those  portions 
of  the  |iiitli  to  wliirh  the  heavi(-r  material  is  )u<>jerted 
by  the  i-entrifugnl  force  <leveloped  al  each  turn.  The 
liffhter  materinl.  not  falling  on  the  niercurv  surfaces,  is 
..we|)t  away  by  streams  of  liipiid  ))roje<ted  into  each 
chamber,  (he  movement  being  facilitated  by  (he  slight 
downward  inclination  given  to  each  floor. — C.  A.  W. 

Metals  ;  Ljliaclloii  of from  their  ores.     C.  A.  Stoveni. 

Fr   Pat.  401,443.  March  31,  1909. 

The  general  principle  of  the  method  is.  briefly,  to  smelt 
an  intimate  mixture  of  the  ore  w  ith  an  alkali  or  an  alkaUno- 
earth  in  conjunction  with  s<mie  carboniferous  mnterial- 
The  apparatus  consists  of  a  long  narrow  vertical  elmmber 
provided  at  the  to))  with  a  hopper,  which  can  be  closed 
when  necessary,  and  at  the  bottom  with  a  vat  of  water, 
fi-om  which  it  is  separated  by  means  of  a  movable  floor. 
The  vessel  is  provided  on  its  two  longest  sides  with 
combustion  cbninbci-s.     The  products  of  cnmhuption  from 
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these  are  passed  up  the  two  sides  of  the  reaction  chamber 
ind  are  finally  carried  away  through  chimneys  situated 
III  the  two  remaining  sides.  In  this  way.  tlie  reaction 
liambcr  is  heated  on  all  sides  liy  the  hot  gases  and  a 
M  latively  higli  temperature  can  be  produced  within  it. 
During  the  reaction,  water  is  made  to  run  slowly  through 
the  vat,  so  that  the  reduced  metal,  as  it  condenses  in  the 
iquid.  gives  rise  to  a  cloud  of  steam  which,  passing 
i|)  the  furnace,  is  decomposed  into  carbon  monoxide 
Liid  hydrogen.  In  a  similar  manner  there  is  a  great 
volution  of  heat  as  the  water  vapour  comes  into  contact 
uith  tlie  ijuieklime  i>rodueed  in  the  early  stages  of  the 
reduction.  As  the  temiierature  rises,  the  alkali  hydroxides 
uid  carbonates  may  even  be  reduced  to  metallic  potassium 
I  lid  sodium,  and  these  metals  wiU  then  effect  the  removal 
it  .sulphur,  .selenium.  tclliMium.  and  arsenic  from  the 
lie.— C.  A.  W. 


hes  and  the  like;    Treatment  of 

and    M.    R.    A.    Samuel,    London. 
June  17,  1908. 


-.     A.  A.  Lockwood 
Eng.    Pat.    V2.m-2. 


M-E  Fr.  Pat.  398,660  of  1909  :   this  .r.,  l'J09,  889.— T.  F.  B. 

Hilquetting   orex ;      Process   for   .     W.    .Schumacher, 

Osnabruck,  t;!erman>-.     Eng.  Pat.  26,851,  Dec.  10,  1908. 

^i:e  Fr.  Pat.  397,316  of  1908  ;   this  J..  1909,  798.— T.  F.  B. 

Jasting  of  metah:     J.  F.  Moiinot,  New  York.     Eng.  Pat. 
20,788,  Oct.  2,  1908. 

iFr.  Pat.  397,231  of  1908  ;   this  J.,  1909,  799.— T.  F.  B. 

OdiiudiKj  tin-plate  waste,  andlhc  lilct  by  means  of  chlorine  ; 

Process  for   .     H.    von   Sehiitz.   Wetzlar.    Prussia. 

Eng.  Pat.  22.337,  Oct.  21,  1908.  Under  Int.  Conv., 
Nov.   \o,  1907. 

i  Fr.  Pat.  395,999  of  1908  ;   this  .1.,  1909.  480.— T.  F.  B. 

tron  or  steel  ;     ['reparation  of  for  casiimj.     G.   W. 

Johnson,  London.  From  Chem.  Fabr.  (Jriesheitn- 
Elektron,  Frankfort  on  Maine.  Germanv.  Eng.  Pat. 
24.007,  Nov.  9,  1908. 

Kee  Fr.  Pat.  396,009  of  1908  :   tliis  J..  1909,  480.- T.  F.  B. 

tArmour-plates    and   other   articles    of   steel   and   alloys    of 

steel ;  Mannfacinreof .     F.  Giolitti,  Rome,  Assignor 

to  .Soe.  Anon.  Italiana  Gio.  Ansaldo  Armstrong  &  Co., 
Genoa,   Italy.     U.S.    Pat.   936.315.   Oct.   12,   1909. 

iBBFr.  Pat,  393,355  of  1908  ;   this  J..  1909,  145.— T.  F.  B. 

Ifrofl  ,•    Extraction  of direct  from  ore.     W.  S.  Simpson 

and  H.  Oviatt.  Fii-st  Addition,  dated  March  26,  1909, 
to  Fr.  Pat.  399,901,  Feb.  5,  1909. 

|3eeU.S.  Pat.  918,  381  of  1909  ;  this  J.,  1909.  527.— T.  F.  B. 

Slerf  ;  Manufacture  of direct  from  ore.     W.  S.  Simpson 

and  H.  Oviatt.  I'irst  Addition,  dated  March  26,  1909, 
to  Fr.  Pat.  399,902,  Feb.  5,  1909. 

BE  U.S.  Pat.  918,.382of  1909  :   this  J..  1909,  527.— T.  F.  B. 

tr  from  its  ori.^ ;    I'roce.sses  for  extracUnij .     -I.  <\ 

yor,  Trout  Mills,  ("anada.     Eng.  Pat.  2.5,804,  Nov.  30, 
1008. 

!  U.S.  Pat.  918.908  of  1909  ;   this  J..  1909,  528.— T.  K.  B. 

alliferotui  fumes  oljtained  in  roasting  or  smeltiiuj  ores  ; 

Apparatus  for  the  recovery  of  .     A.  M.  O.  SebiUot 

|nd  L.  Mauclaire,  Paris.  Eng.  Pat.  2938,  Feb.  6,  1909. 
Tinder  Int.  Conv.,  Feb.  7,  1908. 

jEr.  Pat.  387,011  of  1908  ;  this  J.,  1908,  815.— T.  F.  B. 

[Ife/aZ^ ,'      Process   and   products   for   depositing   on 

metallic  or  other  conducting  surfaces.  A.  Rosenberg. 
Fr.  Pat.  401,463,  March  31,  1909.  Under  Int.  Conv., 
April  1,  1908. 

-KE  Eng.  Pat.  7227  of  1908  ;    this  ,1..  19o9.  .5.30.- T.  F.  B. 


Zinc  from  ores  and  zinc  residues  ;    Method  of  extracting 

.     Metals   Extraction  Coqjoratioii.   Ltd.     Fr.  Pat. 

401,557.  March  2,  1909. 

Ske  Eng.  Pat.  27.020  of  1907  :   this  J.,  1909.  427.— T.  F.  B. 

.ManufnHii  fe  of  cement  from  slag  in  blast-furnaces.     Fr.  Pat. 
401.493.      See  IX. 


XI.  -ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

( .4 . )— ELECTRO-CHEMISTRY. 

Kleclrkal  furnaces ;     Working  limit  in  due   to  the 

"  pinch "  phenomenon.  C.  Hcring.  Trans.  Amer. 
Electrochem.  Soc,  1909,  15,  255—2(7. 
In  that  class  of  electric  furnaces  in  which  the  resistor 
is  a  Huid.  an  effect  called  the  "pinch"  phenomenon, 
noticed  by  the  author  two  years  ago.  sets  a  Umit  to  the 
increase  of  cuiTcnt  and  therefore  of  temjjerature  available. 
When  a  current,  either  direct  or  alternating,  passes  thi-ough 
a  liquid  conductor,  the  conductor  tends  to  contract  m 
cross-section.  The  action  is  due  to  electro- magnetic 
forces,  and  when  high  current-den.sities  are  used,  is 
sufficient  to  rupture  the  ckcuit.  Nortlmip  has  explained 
that  it  is  due  to  the  mutual  attraction  of  the  current 
elements  in  the  conductor,  and  has  examined  the  pheno- 
menon mathematically.  For  conductors  of  circnlar 
cross-section   he   derives  the  formula  : — 

'^"'44,479,100S' 
where  P  is  the  pressure  in  lb.  per  sq.  cm.  at  the  centre 
of  the  conductor,  acting  axially  ;  C  is  the  current  in 
amperes,  and  S  is  the  cross-section  in  sq.  cm.  This 
attracting  force  acts  on  the  material  itself  which  carries 
the  current.  The  phenomenon  is  not  of  a  simple  nature, 
since  unknown  quantities  such  as  viscosity,  change  of 
density  at  high  temperatures,  etc.,  enter  into  it. 
Mechanical  obstructions  such  as  tioatmg  masses  or  particles 
may  so  constrict  the  cross-section  as  to  raise  the  current 
density  to  the  critical  point,  bringing  about  the  "  pinch  " 
]iluiiu'menon.  The  '-pinching"  force  depends  only  on 
ihe  current  and  the  shape  and  size  of  the  cross-section 
ot  the  conductor ;  it  is  independent  of  the  voltage, 
resistance,  watts,  heat,  temperature,  length  of  channel, 
etc,  except  as  these  affect  the  current  and  cross-section 
of  the  conductor.  The  resistance  to  "  pinching  "  depends 
upon  the  density  of  the  liquid  and  upon  the  depth  of 
the  axis  of  the  contracted  column.  The  contraction 
which  takes  place  involves  also  the  viscosity  of  the  liquid, 
the  presence  of  floating  masses,  etc.  From  the  Northrup 
formula  it  will  be  seen  that  there  are  two  levels  of  the 
liquid  conductor  where  the  hydrostatic  and  the  electro- 
magnetic pressures  are  equal.  The  upper  level  is  a 
stable  one,  since,  in  the  event  of  a  sUght  d  splacement, 
the  hydrostatic  pressure  will  restore  the  Uquid  to  its 
former  level.  The  lower  level  will  he  unstable,  and  a 
mechanical  reduction  of  level  wU  determine  the  rupture 
of  the  Uquid  conductor.  The  rupturing  phenomenon 
t  akes  place  at  high  cunent-densities,  and  need  not  be 
feared  in  low  cunent-density  furnaces.  If  rupture 
does  occur,  a  frozen  charge  usually  results  and  the  furnace 
must  be  cUsmantled,  unless  by  opening  the  (lircuit  the 
rupture  heals.  The  critical  current  determines  the 
maximum  temperature  that  can  be  reached  in  a  given 
furnace.  It  is  greater  the  deeper  the  channel,  the  higher 
the  density,  the  less  the  viscosity,  the  smoother  and 
more  regular  the  channel,  and  the  more  free  the  surface 
is  maintained  from  floating  masses. — J.  W.  H. 

Electrode  losses  ;    [Electric]  furnace  .     C.  A.  Hansen. 

Trans.  Amer.  Electrochem.  Soc,  1909, 15,  279—299. 
The  author  has  investigated  the  losses  in  the  electrodes 
of    electric    furnaces    and    compared   the    efficiencies   of 
carbon    and    graphite    electrodes.     Usually,    to    ensure 
good  electrical  cOnnectionB,  these  electrodes  are  water- 
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cooled  at  the  cable  contttcta.  There  are  two  main  losses, 
that  due  to  the  flow  of  heat  from  the  hot  to  the  cold  end 
of  the  electrode,  and  that  due  to  olcctrical  cunduction. 
the  C^R  loss.  The  heat  conductivities  of  larliou  and 
graphite  are  as  1  to  18  (I'"itzgcrald),  and  their  electrical 
resistances  about  3-8  to  1  (Lincoln).  From  these  figures 
it  would  be  expected  that  graphite  would  be  the  more 
efficient  when  the  difierencc  between  the  C^R  losses 
exceeded  the  difference  between  the  heat  cfinductivity 
losses.  Exp*Tiraent.s  were  made  in  a  lepistance  furnace 
for  the  experimental  manufacture  of  titanium  earliide, 
using  electrodes  8  in.  by  8  in.  cross-section.  In  another 
set  of  tests,  when  a  furnace  with  a  wider  end  wall  and 
with  more  carborundum  ])aeking.  necessitating  longer 
electrodes,  was  used,  no  increase  in  total  electrode  loss 
took  place — the  efficiency  'lad  been  raised  hy  increasing 
the  length  of  electrode  embedded  in  the  end  wall.  Other 
experiments  were  made  in  a  smaller  furnace  witl\  idle 
electrodes  in  the  side  walls,  using  cracked  arc  lamp  carbons 
as  the  charge.  One.  of  eaih  pair  of  terminals  was  a 
graphite  electrode,  the  other  being  of  carbon.  The 
idle  side  terminals  were  used  for  direct  comparison  of 
heat  conduction.  Knowing  the  physical  ilianges  in 
some  carbons  with  rise  of  tenijierature.  data  from  wliieli  the 
maximum  temperature  could  be  determined  were  obtained. 
Motor  brush  carbons  were  also  embedded  in  the  charge  for 
this  purpose.  Three  distinct  temperature  a])proxiniations 
could  be  made  by  measuring:  (1)  hardness  by  the  Shore 
scleroscope ;  (2)  electrical  resistance  ;  (3)  density,  by 
weighing  in  btnzol.  The  results  show  that  the  carbon 
electrodes  were  graphitised  at  the  tips  in  the  course  of 
the  nm,  and  that  the  change  from  carbon  to  gi'aphile  is 
a  gradual  one.  Carbon  is  more  elhcient  tlian  grapliite 
for  current  densities  under  20(1  amps,  per  sq.  in.  In 
furnaces  taking  500  kilowatts  the  electrode  losses  may 
amount  to  15  per  cent,  of  the  total  loa<i.  and  in  short 
furnaces  the  losses  may  be  greater.  The  ratio  of  heat 
conduetinty  of  graphite  and  carbon,  inider  the  con- 
ditions of  thi'  tests,  is  about  8  to  1,  the  relation  18  to  1 
being  probably  brouglit  down  by  the  partial  gi'ajihitisation 
of  the  carbon. — ,T.  W.  H. 

Electrolysis    in    alkali    and    bleachim/    powder.     Lepsins. 
See  VII. 

Platinum    trioxide.     Wohler    and    Martin.     .S'tr    Vli. 

Patents. 

Batteries ;       I'rimari/    .     W.    A.    F.    Bleeck,    South 

Brisbane,  Austraha.     Eng.  Pat.  15,1!)4,  June  29,  1!M)9. 

The  cell  consists  of  a  zinc  rod  in  a  porous  pot,  suiToiuided 
by  a  perforated  cyluider  of  carbon  in  an  outer  containing 
vessel.  The  exciting  liquid  is  a  solution  of  sodium 
hydroxide  with  the  addition  of  a  little  gum  arable,  to 
reduce  the  rate  of  diffusion.  The  depolarising  fluid 
consists  approximately  of  20  oz.  of  eommereial  hydro- 
chloric acid  (1  to  3)  in  which  is  dissolved  1  oz.  of  ferrous 
sulphate  or  nickel  sul])hate,  or  any  mixture  of  the  two, 
and  to  wliiih  8  oz.  of  commercial  chromic  acid  are 
subsequently  added.  (See  also  Eng.  Pat.  5297  of  1908; 
this  J.,  1908,  1025.)— F.  R. 

Storu'jf-hattery  plates  ;      Process  of  preparimj  .     W. 

Morrison,  Assignor  to  D.  P.  Perry,  Chicago.   Ul.     l\S. 
Pat.  935,316,  Sept.  28,  1909. 

A  LE.\D  plate  or  grid  is  tilled  with  paste  in  any  suitable 
manner,  then  dried,  and  afterwards  dipjx-d  in  a  solution 
containing  glycerin  ami  sulphuric  aeitl.  The  plate  is 
again  dried,  and  subse(|uently  treated  with  a  .solution 
containing  water,  formaldehyde,  formic  acid  and  sulphuric 
acid. — B.  K. 

Aci:u mutators  ;    Alkaline  .     Xya  .Ackiimulator  Aktie- 

bolagct  .kingner.      Kr.  Pal.  401,453.  March  31,   1909. 

It  is  found  that,  in  an  alkaline  aecunudator,  the  exjK-nsive 
positive  support  of  nickel,  or  nickel  alloy,  may  l>e  readdy 
replaced  by  one  of  iron.  In  fact,  it  is  stated  that  the 
active  material,  provided  it  be  insoluble  in  the  alkaline 
electrolyte,  has  the  property  of  rendering  the  surface  of 
the  iron  pa.ssive  so  that  the  metal  is   rendered  inactive 


towards   an   oxidising   electrolysis   at   the    anode.     Tli' 
surface  of  the  iron  must  be  well  polished  and  absolutch 
free    from    rust  ;     it    is    foimd.    moreover,    that    the    In-- 
results   arc   obtained    when   the    metal    lia.s    lieen    allovi . 
with    silicon,    manganese,  chromium,  tiuigsten,  or    son 
other     analogous     element.     The     active     material     ni.i 
consist   of  three  parts  oi  nickclous  hydroxide  intimatcK 
mixed  with  one  [lart  of  giaphite.     In  this  case,  during  thi 
subsequent   electrolysis,  the  oxygen  evolved   will  at   im  • 
produce   the   necessary   protective   coating.      In   the   pi. 
liminary  fixation  of  the  active  material  around  tbi'  suppori 
it  is  necessary  to  employ,  as  moukling  liquid,  some  non 
electrolyte  such  as  j)araftin  oil.     The  nutaUic  iron  shoull 
also   receive  a  coating  of  the  oil,  in  order    to    preveni 
the  formation  of  surface  rust. — C.  A.  W. 

Electrode ;       Iron    ■ .     M.    Roloff.    Hagen,    Uermanv 

U.S.  Pat.  934,839,  Sept.  21,  1909. 

The  active  material  for  the  negative  pole  plates  of  alkali 
accumulators  consists  of  magnetic  oxide  of  iron,  deriM 
from  forge  scale  by  magnetic  means,  in  order  to  s<.|)arai 
it  from  the  non-magiu'tic  ingredients  of  the  scale. — B.  N 

(Imphite  article!'  [electrodes,  etc.]  and  process  of  makiiuj  i 
smnr.     A.  M.  Williamson,  Assignor  to  Intemat.  Achesu.. 
Graphite  Co.,  Niagara  Falls,  N.Y.     U.S.  Pat.  935,180, 
Sept.   28,   1909. 

The  claim  is  for  a  carbon  article  formed  by  moulding 
powdered  carlx)n  and  a  carbonaceous  binder,  expi-Uing 
volatile  constituents  by  heat,  and  impregnating  with  a 
material  yielding  a  carbonaceous  residvie.  the  whole 
being  then  "graphitised.'  Such  articles  are  .said  to  be 
less  porous  and  to  have  a  higher  electrical  conductivity 
than   those    jjrepared    from    unimpregnated   carbons. 

— F.  SoDN. 

Khctrnli/sis  of  itqueoKs  solulion-f  ;    Apparatus  for  the  . 

-M.  Huth.  Charlottenburg,  Assignor  lo  Siemens  und 
Halske  A.-G..  Berlin,  Germany.  U.S.  Pat.  936.100 
Sept.  28,  1909. 
For  the  electrolysis  of  zinc  sulphate  solutions,  or  solution- 
of  other  sulphates,  the  anode  consists  of  massive  arti. 
ficially  prepared  manganese  piToxidc.  free  from  con- 
stituents susceptible  to  the  action  of  the  electrolyte,  and 
coated  with  ceresin.  The  anodes  are  prejjared  from  a 
mixture  of  pure  manganese  nitrate  and  a  binding  agent, 
the  mixture  being  pressed  into  moulds  and  heated. — B.  N. 

Electrobilic  apparatus.     .J.   L.   Hoherts,  New   York.     U.S. 
Pat.   936.039,   Oct.   5,    1909. 

A  METHOD  of  making  jjorous  dia|ihragms  is  claimed 
consisting  of  forming  the  diajihragm  of  woody  material 
and  then  partially  carbonising  it.  The  carbonising  is 
carried  out  by  enclosing  the  article  in  a  rigid  holder  of 
the  same  size  and  shape  and  then  subjecting  it  to  heat. 

-^).  U.  H. 

Air  and  other  .gases  ;     Apparnliis  fur  lUctrically  trtatiny 

.     J.     H.     Bridge,     Philadelphia,    Pa.     U.S.     Pal. 

935,457,  Sept.  28,  1909. 
The  ozoniser  comprises  a  tubular  electrode,  I'nclosed  in 
a  second  tubidar  electrode,  the  former  having  a  number 
of  perforations  through  which  air  or  other  gas  may  be 
passed  in  line  streams  from  one  side  of  the  electrode  to 
the  other.  A  number  of  electric  discharges  onginat<' 
around  the  perforations,  so  that  the  gas  in  i)assing  from 
one  side  of  the  electrode  to  the  other  is  surrounded  by 
the  electric  discharges. — B.  N. 

Electric  discharges  ;    Production  of with  great  energy 

consumption.  Elektroehemische  Werke  Ues.ni.b.H. 
Addition,  dated  March  31,  1909,  to  Fr.  Pat.  389,112, 
April  10,   I'.IOS  (this  J.,   19tl8,  986). 

It  has  been  found  that,  for  the  production  of  voltaic 
arcs  between  concentric  annular  electrodes,  it  is  net 
necessary  to  emjiloy  the  very  high  pressures,  ranging  to 
several  thousands  of  volts,  described  in  the  ongmal 
sj>eeitication.  On  the  contrary,  provided  high  current 
intensities  of  more  than  fifty  amperes  arc  emiJoyed, 
the  pressure  nuiy  l)e  reduced  to  some  hundreds  of  volt*, 
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the  miiiiinuni  voltage  varying,  of  course,  with  the  distance 
between  the  electrodes.  It  is  moreover  proposed  to 
modify  the  system,  by  giving  to  the  interior  electrode 
the  form  of  a  rod  arranged  perpendicularly  to  the  plane 
of  the  annular  electrode,  and  at  some  distance  from  it. 
In  this  way  the  arc  is  obtained  in  the  shape  of  a  cone. 
while,  by  the  use  of  a  third  electrode  on  the  opposite  face 
of  the  cylindrical  furnace,  a  bi-eonical  flame  is  produced. 
The  ariangtment  of  the  apparatus  is  necessarily  somewhat 
modified.  Employing  a  iurnace  with  three  electrcdes. 
the  air  i<  admitted  through  tangential  tuyeres  at  the  ends, 
while  the  reaction  products  are  as|)irated  through  openings 
surrounding  the  annular  electrode  in  the  centre. — C.  A.  \\ . 

Kledric  luniart.  W.  A.  Smith,  Assignor  to  the  Inter- 
national Acheson  Graphite  Co.,  Niagara  Falls,  JS'.V. 
U.S.    Pat.   935.937,   Oct.   5,    1909. 

The  inner  walls  of  the  furnace  (of  the  type  used  in  making 
carborundum)  are  made  permeable  to  gases.  Mo\able 
heat-retaining  walls  are  placed  near  the  permeable  walls 
and  by  the  admission  of  air  into  the  space  between  them. 
the  gases,  given  oil  from  the  charge  under  treatment, 
are  burnt. — J.  VV.  H. 

Eleclrie-jurmue  terminal.  E.  C.  Speiden,  Assignor  to 
the  International  Acheson  Graphite  Co.,  Niagara  Falls, 
N.Y.     U.S.  Pat.  935.939,  Oct.  5,  1909. 

The  terminal  is  built  up  of  strips  or  rods  of  gi-aphite  and 
a  filling  of  granular  electrically  conductive  material 
(subdivided  graphite)  of  low  heat  conductivity.  The 
length  of  the  strips  of  gi-aphite  is  in  the  direction  of  the 
current  How  and  one  or  more  of  the  strips  are  divided 
transversely. — .J.  W.  H. 

Electrolysifi  of  aqHuoas  ■snliue  .sulitiiati.'i.  Siemens  Bros, 
and  Co..  Ltd.,  London.  From  Siemens  und  Halske 
A.-G.,  Berlin.     Eng.  Pat.  005,  Jan.  9,  1909. 

See  U.S.   Pat.   935,109  of   1909  ;    preceding.— T.  F.  B. 

'Electric  /urnuce  ;    Rotary .     A.  H.  Imbert.     Fr.  Pat. 

401,600,  Aug.  3,  1908. 
Sek  Eng.  Pat.  17,281  of  1908  ;  this  .(.,  1909,  207.— T.  F.  B. 

Carryiiui    out   chemical    reactions    [under    pre-imcrf].      Ger. 
Pat.  214,885.     .SVe  I. 

Preventiiu/    dinintegralion    oj    rc/raclori/     milal    /ilamentjf. 
Eng.  Pat.   19.847.     6VcII. 

Electrolytic  deco^nposilioa  uj  sodium  and  ollur  cliloridce. 
Eng.  Pat.  20,787.     See  VII. 

I'rejKtriny  lead  hydride.     Fr.  Pat.  401,473.     .SVt  VII. 

Electrolytic  production  of  hypochlorite  solutions.     Ger.  Pat. 
213,588.     Set  VII. 

Electrolytic    preparation    of    alkali    hypochlorite    solutions. 
Ger.  Pat.  213,590.     See  VII. 

Electric  jnrnace  for  the  continuous  manujactun    of  ijiass. 
Fr.  Pat.  401,744.     See  VIII. 

(B.)— ELEtTK()-METALLUK(;V. 

Pliitiinnn  :     The   dectrolytic  deposition    oj .       W.    .1. 

.McC'aughey.      Trans.    Amer.    Electrochem.    Soc.    I!I09. 
15.  52.3— 5?7. 

In  order  to  ensure  an  adherent  deposit  of  platinum  it  was 
found  essential  that  the  metal  upon  which  the  deposition 
takes  place,  should  have  no  tendency  to  dissolve  in 
the  electrolyte.  For  the  preparation  of  platinum- 
plated  bottles,  the  bottles  were  first  coated  with  gold 
by  means  of  an  alkaUne  cyanide  solution.  The  deposit, 
though  soft,  was  adherent  and  formed  an  excelleni 
basis  for  building  up  a  harder  deposit  of  platinum. 
Using  a  hot  solution  of  potassium  chloroplatinate  the 
electrolyte    near    the    cathode    became    alkaline    and    a 


dark  cloud  of  finely-divided  platinum  formed.  By 
rotating  the  cathode  or  by  stining  the  electro_lyte,  the 
formation  of  a  cloud  was  delayed  and  a  firmer  deposit 
obtained.  Experiments  were  made  with  other  electrolytes. 
The  deposit  from  cyanide  solutions  was  very  good,  but 
after  a  time  the  formation  of  complex  cyanides  jjrevented 
further  deposition.  A  satisfactory  electrolyte  was  made 
by  adding  10  grms.  of  citric  acid  and  "2  grms.  of  potassium 
chloroplatinate  to  100  c.c.  of  water.  By  continued  use. 
the  solution  lost  its  efficiency  :  the  addition  of  a  little 
hydrochloric  acid  restored  the  solution  by  neutralising  the 
liberated  alkali.  By  substituting  for  potassium  chloro- 
platinate ainmonium  platinic  chloride,  the  addition  of 
hydrochloric  acid  was  found  to  be  unnecessary.  With 
low  current  density,  bright  non-adherent  coatings  were 
obtained,  while  high  current  density  gave  hard  steely 
deposits.  Uneven  current  distribution  produced  both  kinds 
of  deposits.  Sat  isfactory  deposits  were  obtained  at  a  current 
density  of  1  ampere  per  sq.  ft.  for  the  liottles  and  1'8 
amps,  per  sq.  ft.  for  the  covers,  but  to  prevent  hard  crusty 
deposits  the  covers  were  placed  in  the  bath  for  a  very 
short  time,  aliout  one  minute,  a  thick  deposit  being 
obtained   bv  successive  treatments  with  fresh  solutions 

—J.  W.  H. 

Patents. 

Mayucsiuni  ;     Production    of .     F.    von    Kiigelgen, 

1  Holcombs  Rock,  Va..  and  G.  O.  Seward,  East  Orange, 
I  N.J.,  Assignors  to  the  Virginia  Laboratory  Co.,  New 
,        York.      U.S.  Pat,  935,79(),  Oct.  5,  1909. 

By  electrolysis  of  a  magnesium  salt,  such  as  fused  magne- 
sium chloride,  using  a  less  electro-positive  metal,  such  as 
aluminium,  as  the  cathode,  an  alloy  of  magnesium  is 
obtained.  In  a  .second  operation,  by  using  this  alloy  as 
the  anode  with  a  suitable  molten  electrolyte,  the  magne- 
sium is  dissolved  out  of  the  alloy  and  deposited  at  the 

cathode.— .J.  W.  H. 

I 

Electro platiuy  objects  .■  Mechaiiical  arrauyeine.nl  for . 

I  W.  Pfanhauser.  Leipzig,  Germany.  U.S.  Pat.  936,472, 
I        Oct.  12,  1909. 

I  The  material  to  be  coated  with  metal  is  drawn,  by  means 
of  several  pairs  of  small  rollers  connected  to  one  pole  of 
the  electric  circuit,  between  larger  pairs  of  rollers,  disposed 
alternately  with  respect  to  the  pairs  of  small  rollers,  and 
on  to  which  the  electrolyte  is  delivered.  The  electrolyte 
collects  in  a  trough  lielow,  hi  which  the  lower  larger  rollers 
rotate,  so  that  the  liquid  is  applied  to  both  sides  of  the 
material.  The  larger  rollers  are  connected  to  the  other 
pole  of  the  circuit. — B.  X. 

FUms    or    jlakes    [elect rolytically]  :     Process    oj     making 

metallic .       T.  A.  Edison,  Llewellyn  Park,  Orange, 

N.J.,  Assignor  to  Edison  Storage  Battery  Co.,  West 
Orange,  N.J.     U.S.  Pat.  936,525,  Oct.  1-2,  1909. 

Films  or  Hakes  of  cobalt,  nickel,  or  cobalt-nickel  are 
prepared  by  eleetrolytically  deposit  ing  a  layer  or  film  of  a 
soluble  metal,  such  as  copper,  on  a  suitalile  cathode, 
and  afterwards  depositing  on  the  Hliu  tlie  cobalt,  nickel, 
or  cobalt-nickel ;  or  the  soluble  metal  and  the  cobalt  or 
nickel  may  be  deposited  in  successive  and  alternating 
layers.  The  composite  sheet  is  separated  from  the  cathode, 
cut  tip  into  bodies  of  the  shape  and  size  desired,  and  the 
co])per  finally  dissolved  in  order  to  free  the  flakes  of  the 
other  metal.  —  B.  N. 

Sodium    and   the   lib'  ;     Electrolytic    producliou    oj . 

Soe.  d'Electro-Chimie,  Paris,  and  P.  L.  Huliu,  Grenoble. 
Eng.  Pat.  22,824.  Oct.  27,  1908.  Under  Int.  Conv.. 
Nov.  -2,  1907. 

See  Fr.  Pat.  393,706  of  1907  ;   this  J.,  1909,  149.— T.  F.  B. 

Electric  jurnace  [for  smeltinfj  ores,  etc.\.  Aktiebolaget 
Elektrometall,  Stockholm.  Eng.  Pat.  4553,  Feb.  24, 
1909.      Irider  Int.  Conv.,  March  10,  1908. 

SeeFi-.  Pat.  400,244of  1909  ;  this  J.,  1909,  1047.— T.  F.  li. 
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XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

.Yh/.<  yielding  Borneo  tallow.     V.  Bcnillt-  and  H.  P.  Stevens. 
Chem.  New.s.  MKlil,  100,  173. 

BoRKEo  tallou'  can  be  e.\tiacted  from  the  nuts  of  the 
foUoH-ing  plants  : — Sliorea  .s^■«op/fra.  S.  nptera,  Uopea 
lutptra.  Jnoplera  borneenxin.  S.  romprensa,  S.  gysbertianii. 
S.  Scarrberriiiia.  S.  Martininmi.  and  6'.  falcifera.  Saini)lo,s 
of  the  nuts  of  three  of  these  (jlants  from  Kew  (Jardeus 
eontained  the  following  amounts  of  fat: — IsopUra 
horneenmi'.  .)8-0  ;  S.  skuopterii,  (Uli ;  and  .S'.  apteru.  49-9 
\KT  cent.,  whilst  the  iiimntities  yielded  by  them  on 
e.\pression  were  48  to  J2.  m  to  (iO.  and  41  to  45  per  cent. 
respeetively.  The  pressed  residues  had  the  following 
approximate  composition: — Moisture.  10;  fat.  10; 
albuminoids.  10 — 18 ;  ash,  2 ;  indigestible  matter, 
10 — 27  ;  and  carbohydrates  (by  difference)  27  to  oS  jkt 
cent.  A  specimen  of  Borneo  tallow  extracted  from  the 
lUlts  of  S.  rjiisbe rtiana  gave  analytical  values  in  close 
agreement  with  those  found  by  Uwkowitseh.  It  is 
stated  that  2.")0(P  tons  of  Borneo  tallow  wire  exported 
from  Sarawak  during  the  tirst  nine  montlis  of  1908, 
and  that  with  systematic  treatment,  10  times  the  quantity 
now  collected  eould  be  obtained. — C.  A.  M. 

Hure  seeds  (Gynandropsis  penlaphylUi) ;    [Oil  from  .] 

D.    Hooper.     Ann.    Rept.    Indian    Museum.    Industrial 
Section  1908-9,  10. 

These  seeds,  of  a  common  plant,  yield  to  ctlur  abimt  25 
per  cent,  of  a  thick  gieenish.  drying  oil.  Inning  an  acid 
value  of  6-4 ;  saponitication  value.  1!I4(),  and  iodine 
value,  119o.— E.  \V.  L. 

Lilsatn   zeylanicu  ;     Fat  from  .seeds  of  .      1).   Hooix'r. 

Ann.  Rept.  Indian  JIuseum,  Industrial  Section    1908-9 
10. 

The  tree  glows  on  the  Nilgiri  Hills,  S.  India.  The  seeds 
yield  61  per  cent,  of  a  cream -coloined  fat  nielting  at 
40°  C.  and  having  sp.  gr.  (at  40°  C).  0-9317  ;  acid  value. 
100 ;  saponification  value.  244-7  ;  iodine  value,  46-5  ; 
fatty  acids.  91-3  per  cent.;  m.pt.  of  fatty  acids  40°  c! 
The  fatty  acids  consists  largely  of  lauric  arid  and  would 
be  useful  if  obtainable  in  surtieient  r(uantity.  Oil  fr<jm 
other  species  of  Litmrn  is  said  to  be  n-^id  for  candle- 
making  in  China  and  -Java. — E.  W,  I. 

Oils;    Aiiinuil from  India.     D.  Hooper.      Ann-  Rept. 

Indian  Museum.  Industrial  .Section.   HI08-9.   K) 11. 

(1).  Oangetic  dolphin  [Plalunistu  yaiujetica)  oil — .Susu  or 
Sehu — used  locally  as  an  embrocation  and  illuminant, 
has  the  following  characteristics: — sp.gr.  (1.5°  C).  0-921  ;' 
acid  value,  21-36 ;  saponification  value,  198-8 ;  iodine 
value.  106-9  ;  Reicliert-Meissl  value,  0-71  ;  fatty  acids. 
94-0  per  cent.  ;  fatty  acids  :  ni-pt.  25-.5°  C.  ;  acid  value! 
205  ;  iodine  value,  116-5-  The  soUd  fats  consist  chiefly  of 
palmitin  ;    no  spermaceti  is  present. 

(2).  Fi.ih  li>rr-oih.—(\).  White  sting  ray  {Trigon 
microps) ;  (2).  .Saw-fish  (Crisli^  perotlelii) ;  (3)-  Sjiottcd 
shark  (Stcgoxtoma  tigrinum) ;  (4).  Rhamphobatis  anci/los- 
lomius.  The  characteristics  of  these  oils  are  given  in  the 
following  table  : — 


I 


Spr.  at.  at  40'  C *   O-SH 

M.  pt 22'  r. 

.Void  value    0-98 

.Saponineation  value 194-0 

lo'line  value   124*7 

Ueiefiert-.Mt!l8al  vahn-....  n.20 

I'atty  acids,  per  cent.    . .  93-2 

.M.  pt.  of  fatty  acids. . . .  37-5°  C 

.Vcid  value  of  tatty  acids  203'4 


2. 

3. 

1. 

0-900 

0-910 

0-909 

27°  C. 

ea-s"  c 

25-6*  C 

1-0 

1-16 

1-13 

187-1 

18.'i-4 

187-4 

flO-Q 

123-2 

118-5 

n-28 

0-21 

0-23 

94-7 

94-S 

94-6 

39"  (• 

.19"  C 

39'  C 

192-2 

189-9 

190-4 

— E. 

W.  L. 

Svlphorieinokic  acid  and  its  derivaUvet.     A.    Grun  and 
H.  Wetterkamp.     Z.  Farben-Ind.,  1909.  8,  279—282. 

Thb  authors'  recent  experiments  on  the  hydrolytie 
decomposition  of  sulphoricinoleic  acid  confirm  their 
previous  conclusions  (tliis  J..  1908.  1212).  The  acid  ester, 
C,,H„(OH)COOC,7H5.C'OOH.  which  is  produced  in  the 
first  stage  of  the  decomposition,  undergoes  intramolecular 
condensation  on  continuing  to  heat  the  aqueous  solution. 
and  forms  a  neutral  ester,  the  lactidc  of  ricinoleii'  acid. 
The  acid  ester,  ricinoleic  ricinoleate, 

CH,(tH  ,),.('H.CH..CH  :  CH.(CH.,);a)OH 

tJ.C0(CH,)7CH  :  t'H.fH,..('H()H.((.'H,),t"H,, 
was  prepared  by  heating  an  aqueous  solution  of 
sulphoricinoleic  acid  for  15  hours  im  the  water- lialli, 
extracting  the  liquid  with  ether,  evaporating  the  ithercal 
extract,  and  drying  the  residue.  It  was  a  yellow,  very 
fluid  oil,  with  a  pleasant  odour.  It  was  only  soluble 
«ith  difti<  ulty  in  water,  and  was  also  less  soluble  in  alcohol 
than  ricinoleic  acid  and  its  .sulphonated  derivative.  When 
saponitieil  with  alcoholic  iwtassium  hytlroxide  solution, 
it  yielded  pure  ixitassiuni  ricinoleate.  Hence  the  trans- 
formation of  sulphoricinoleic  acid  into  ricinoleic  ricino- 
leate takes  place  without  the  formation  of  by-products. 
The  further  condensation  of  this  compound  into  the 
lactide  of  ricinoleic  acid  was  not  (luantitative.  even  after 
several  hours'  boiling.  The  product  consisted  of  a  mixture 
of  the  neutral  and  the  acid  csteiN  in  the  proportion  of 
about  2  :  1.  The  neutral  com]>ound  was  separated 
by  precipitation  with  absolute  alcohol  from  an  ethereal 
solution,  and  purified  by  repeating  this  treatment  several 
times.  When  dried  over  phosjOutrus  |K'nt<.>xide  it  was 
a  neutral,  transparent,  \ery  viscous  fluid,  of  a  yellowish- 
brown  colour-  The  following  constitutional  formula  is 
given  for  it  : — 

CH3(CH,)5CH.CHj.CH  :  CH(CHj)7C00 

6  .  C0(CH„)7CH  :  CH  .  CH,.CH(CHJjCH,. 

The  hydrolytie  decomposition  of  sulphoricinelaidie  acid 
followed  an  analogous  course.  Hydroxystearic  acids 
give  similar  condensation  products.  Sul])hodihydroxy- 
stearic  acid,  C,jH3;S2t>ii,.  was  i)ifpared  by  treating 
dihydroxystearic  acid  (m.  pt.  70^  ('.)  with  chloixisulphonie 
acid.  It  was  a  light  yellow  liquid,  which  was  soluble  in 
organic  solvents,  and  in  water,  yielding  a  clear  solution. 
On  heating  this  aqueous  solution  the  sulphuric  acid  was 
split  oil.  also  with  the  formation  of  an  acid  twter, 
and  linally  of  the  neutral  lactide  of  dihydroxystearic 
acid.  This  formation  of  an  anhydride  also  occurred  on 
simply  heating  dihydro.\ysteaiic  atid,  the  substance  first 
changing  to  a  caoutehouc-hkc  mass  and  then  becoming 
viscous.  Trihydroxystearie  acid  (m.  pt.  110^  ('. ).  Hhich 
is  obtained  by  oxidising  ricinoleic  acid  with  potassium 
permanganate,  forms  a  brown  viscous  sul]>honate<l 
derivative. 

CH3.(CH,),-,-CH(OS03H)-t'H,.(CH()S03H)j.(CH2)7.t'l  t»H, 
on  treatment  with  chlorosulphonic  acid.  When  freshly 
prepared  this  eonnx)und  is  soluble  in  water.  I  In  heating 
the  solution,  the  sulphuric  acid  is  split  off  quantitatively, 
whilst  the  organic  compiments  interact  to  form  a  fluid 
product,  apparently  by  condinsation  of  the  three 
trihydroxystearie   acid   mols.  as  in  the  equation  :  — 

3C,7H3.,(OH)3COOH  =  2H..O-f 

C',TH,.(OH),CUOC,7H3s(OH)XOt)C',7H3,(OH)s-Ci>(iH. 

-•vnalogoiis  compounds  have  Ix-cn  found  by  Bougault  and 

Bourdicr  (this  J.,  1909,  29,  802)  in  conifer  Waxes.— C.  A.  M. 

Determining  fat  in  pork-butchers'   produets  and  in  other 
substances  containing  water.     Perricr.     See   XVIII. I. 

Fats;  Detection  of in  vaseline.     A.  Fcn-aro.    .S'fi  III. 

Patents. 

Fat ;   Process  and  apparatus  for  extracting from  <>i7y 

residues.     B.   Groverman  und   Co.     Fr.   Pat.   401,517. 
Apr.  2,  1009. 

The  material  to  be  extracted  is  introduced  into  a  vesee 
provided    with    a    ]x-rforateil    false    bottom,    the    hole«    in 
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which  have  a  wider  diameter  at  the  bottom  than  at  the 
top.  The  vessel  is  closed  by  means  of  a  cover  which 
can  be  screwed  down;  it  is  provided  with  a  pipe  at  the 
top  for  the  introduction  of  steam,  and  with  another  at 
the  bottom  for  the  removal  of  the  extracted  oil. — C.  A.  M. 

Solvents  for  fats  a  nd  essentia!  oils  ;  J/a«  ufactu  re  of  new . 

Soc.  Laroche  et  Juillard.     Fr.  Pat.  401,704.  Aug.  4,  1908. 

F.4TTY  and  essential  oils  are  mixed  with  one  of  the  ordinary 
solvents  (e.g.  carbon  tetrachloride  or  petroleum  spirit), 
and  the  solution  treated  with  concentrated  sulphuric 
acid,  with  precautions  to  prevent  too  gi-eat  a  rise  of 
temperature.  The  layer  containing  the  snlphonated 
])rcniuct  is  allowed  to  separate,  washed  with  water,  aiul 
neutralised  with  ammonia  or  caustic  soda.  The  resulting 
ammonium  or  alkali  salt,  which  is  soluble  in,  or  forms 
an  emulsion  with  water,  may  be  used  as  a  cleansing  agent 
and  in  dyeing,  varnish  making,  perfumery,  etc. — C.  A.  M. 

Soap  ;  Manufacture  of .     J.  E.  Jaeckels,  Tottenham. 

Eng.  Pat.  26,857,  Dec.  10,  1908. 
A  HOT  mixture  of  clarified  tallow  and  cottonseed  oil  is 
treated  with  caustic  soda  solution  of  about  22"  B.,  and 
the  resulting  mass  cooled,  broken  up,  and  boiled  with 
water  until  of  the  required  consistence.  It  is  then  incor- 
porated with  powdered  or  granular  pumice  stone,  and 
scent,  glycerin  and  colouring  matter  added  if  desired. 
An  addition  of  melted  rosin  may  also  be  made  to  the 
fluid  tallow  prior  to  the  treatment  with  caustic  soda. 

— C.  A.  JI. 

Oil ;      Apparatus  for   purifying  .     O.    F.    Egeberg, 

Christiania.     Eng.  Pat.  691,  Jan.   11,  1909. 

Ske  Fr.  Pat.  398.411  of  1909  ;  this  J.,  1909,  894.— T.  F.  B. 

Manufarhire  of  paraffin  tvax  for  candles,  elr.     Eng.   Pat. 
87()8.     See  III. 


Xni.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  :     INDIA-RUBBER.    &c. 

(.4.)— PIGMENTS,    PAINTS. 

Paint  tests-     U.S.  Geological  Survey  Report. 

IsvESTiGATioN's  in  regard  to  protective  coatings  for 
structural  materials  have  recently  been  made  on  an 
extensive  scale  in  different  parts  of  the  United  States, 
mostly  with  co-operation  of  the  American  Society  for 
Testing  Materials.  Severe  outdoor  tests  have  been 
carried  out  by  the  Paint  Manufacturers'  Association  at 
•  Atlantic  City,  N.J.,  where  fences,  coated  with  different 
paints,  were  exposed  for  one  year  to  moist  sea  air,  to 
sudden  and  considerable  changes  of  temperature,  and  to 
the  abrasive  action  of  wind-blown  sand.  Of  the  "  prime  " 
white  pigments,  white  lead  (basic  carbonate)  when  used 
alone  showed  good  colour  and  covering  power,  but 
weathered  badly,  dusting-off  and  checking  being  vrrj' 
noticeable  ;  when  used,  in  large  proportions,  in  appropriate 
combination  with  other  pigments,  however,  it  gave 
excellent  results.  SubUmed  white  lead  (basic  sulphate) 
showed  good  colour,  gloss,  and  covering  power,  but  some 
checking  and  considerable  dusting-off  took  place.  Zinc 
oxide  showed  fair  to  good  covering  power,  good  colour 
and  gloss,  but  checking  was  noticeable.  Zinc-lead  white 
showed  good  colour  and  gloss,  and  fair  covering  })Owit, 
but  dusting-off  occuned.  With  respect  to  ""  inert  pig- 
ments," such  as  gypsum,  whiting,  barytes,  blanc  fixe. 
asbestine  (magnesium  silicate)  and  sihea,  it  was  foimd 
that  their  use,  in  moderate  quantities,  is  necessary  for 
the  production  of  a  satisfactory  mixed  paint.  Special 
care  is  needed  in  the  use  of  gypsum,  onnng  to  its  solubility 
and  tendency  to  leach  through  the  coating  of  dried 
linseed  oil.  Mixed  white  paints  containing  large  pro- 
portions of  lithopone  failed  completely  under  tlie  severe 
conditions  described  above.  Paints  tinted  yellow  or 
gray    by   addition    of    ochre,    umber,    bone-black.    lamp- 


black, or  Venetian  red  to  white  paints,  showed  less  checking 
and  dusting-off  than  the  corresponding  white  paints. 
With  regard  to  colours.  Para  red  gave  better  results  on 
a  lithopone  or  white  lead  base,  especially  on  the  latter, 
than  on  a  base  of  sublimed  white  lead  or  zinc  wliite.  Of 
the  blues,  the  best  results  were  obtained  witli  those  on  a 
base  of  sublimed  white  lead  or  zinc  white,  whilst  those 
on  a  white  lead  base  failed  completely.  Chrome  green 
gave  good  results  in  the  tests,  but  bronze  green  faded 
somewhat  and  "  mildewed  "  in  places,  probably  owing 
to  separation  of  carbon.  The  general  conclusion  drami 
?rom  the  .Atlantic  City  tests  is  that  a  mixture  containing 
more  than  one  pigment,  either  with  or  without  a  small 
percentage  of  "  inert  pigments,"  makes  a  paint  that  is 
far  su])erior  to  one  manufactured  from  one  pigment 
alone.  This  is  in  accord  with  the  view  that  the  \oids 
in  a  paint  film  are  reduced  to  a  minimum  and  the  imper- 
viousness  is  increased  to  a  maximum  by  using  three 
pigments,  the  particles  of  which  ha\c  different  average 
sizes,  for  the  preparation  of  the  paint.  (See  also  this  J., 
1909,  403 — 108.)  For  experiments  on  paints  for  the 
protection  of  iron  and  steel,  see  Cushman,  this  J..  1909, 
00.5.— A.  S 

Patent. 

(irindinq  colours  ;    Machine  for  .     E.  Richter.     Ger. 

Pat.  2 1 1 ,968,  April  22.  1 908. 

The  machine  is  constructed  with  the  view  of  permitting 
the  wet  grinding  of  the  colours  to  be  effected  immediately 
after  the  dry  grinding.  It  has  two  pairs  of  rollers  arranged 
one  above  the  other.  The  bearings  of  the  upper  pair 
of  rollers  are  fixed  to  a  carriage  which  can  be  moved 
sideways  in  its  supporting  frame  :  the  upper  rollers  can 
thus  be  disposed  immediately  aliove  the  feed-hopper 
for  the  lower  pair  of  rollers,  or.  if  it  be  desired  to  pass  the 
ground  colours  between  the  upper  rollers  again,  the 
carriage  is  moved  so  that  the  rollers  no  longer  discharge 
into  the  feed-hopper.  One  of  the  upper  pair  of  rollers 
is  connected  in  any  suitable  manner  with  the  driving 
shaft  of  tile  lower  pair  of  rollers. — A.  S. 

(B.)— RESINS,    VARNISHES. 

Hungarian  fir  re.?in.  Augustin.  Ges.  deut.  Naturfoi-scher 
und  Aerzte,  Sept,,  1909.  Z.  angew.  Chem..  1909.  22, 
1989—1990. 

In  certain  jiarts  of  Hungary  resin  is  coUecied  from  the 
Picea  montana  Schir..  and  jnit  on  the  market  wrap}>ed 
in  the  bark  of  the  tree.  This  tree  yields  a  larger  quantity 
of  resin  than  the  ordinary  spruce,  Picea  excelsa.  Owing 
to  imsuitable  methods  of  collection  the  resin  suffers  very 
much  in  appearance,  and  the  author  is  endeavouring  to 
introduce  more  rational  processes. — .1.  F.  B. 

Turpentine    oil ;     Examination    of    .     P.    Nicolardot 

I        and  L.  Clement.     Comptes  rend.,  1909,  149.  .i72 — 574. 

To  detect  adulterants  in  turpentine,  the  authors  distil 
fractionally  at  a  jjressure  of  18  cm.  of  mercury,  when 
the  whole  distillation  can  be  carried  out  at  50°  C.  Rosin 
oil  is  detected  b5'  the  increased  amount  of  fixed  residue. 
The  separate  fractions  (5  or  6)  are  examined  polari- 
metrically  ;  pure  turpentines  give  the  same  rotation  up 
to  the  last  fraction  or  the  last  but  one.  whilst  sami)les 
containing  rosin  oil  or  petroleum  show  a  continuous 
variation,  the  negative  rotation  of  the  first  portions  being 
diminished  by  petroleum  and  increased  by  rosin  oil. 
The  flashing  point  of  the  oil  is  lowered  by  petroleum 
spirit  and  raised  by  rosin  oil.  whilst  "  white  petroleum  ' 
is  without  sensible  effect  on  it.  The  alteration  of  rotatory 
power  in  open  vessels  in  the  dark  and  when  exjwsed  to 
light  also  affords  indications  of  adulteration.  Pure 
turpentine  does  not  alter  in  the  dark,  whilst  adulterated 
samples  may  do  so  through  ditleiential  evaporation  of 
their  constituents.  In  the  light,  turpentine  oxidises 
and  becomes  less  strongly  laevo-rotatory :  samples  con- 
I    taining  rosin  ail  show  this  effect  more  strongly,-^.  T.  D. 
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Crude    Inc.     IX    Hooper.     Ann.    Kept.    Iiutiuii    Museum, 
Industrial  Section,   190S-H.  7. 

The  following  value.s   wei-e  obtained  on  analysis  of  the 
four  more  important  kinds  cI  crude  lac  : — 


Lac. 


Source. 


I  )  Colour- 

Water.;  Resins,  i      inp.       Kesidiir.    .\8li. 


per 

per 

per 

per 

per 

ciMlt. 

cent. 

cent. 

cent. 

rent. 

Kuiitim 

SchUiclK  rii 

trijtign 

1-8 

85-0 

2'5 

9-1 

1-0 

Ficus 

Fimt 

1-8 

83-9 

•>■» 

in-2 

l-!i 

licr  . . 

Zuvphus 

Jujulia 

2-» 

82-7 

2-4 

11-,-. 

l.:t 

I'alas 

Butea 

ffondoso 

2-4 

77-4 

4-8 

14-1 

1-8 

Kuisum  lar  contains  the  largest  amount  of  light-coloured 
resin  anil  llu-  sniallest  amount  of  impurities.  The  average 
iodine  value  was  11*4  i>er  eent.  The  amount  of  resin  in 
Keri  or  refuse  lae  was  found  to  \ary  from  ">.">  to  72  per 
eent.  A  .sample  from  Burma,  ohtained  in  a  new  proce.ss 
of  shellac  manufacture,  left  nulv  !.">•.")  jier  eent.  of  resin. 

— E.  \V.  L. 

fi'uiii  benzoin  ;   Siameae  ■ .      I".  Keinit/.er.     ties.  dcut. 

Naturforscher    und     Aerzte.    Sept.,     lllOit.     Z.  angew. 
Chem..  1  !•(»!•.  22.   Iim4. 

Sn^CE  gum  benzoin  first  exudes  as  a  niill<-white  body. 
it  eannot  contain  ready  formed  the  brown  siaresinotannol 
which  Liidy  has  described  as  its  princijjal  constituent. 
Sianu'se  ben/.otn  in  loose  tears  is  quite  crystalline  :  it 
melts  at  rj'l"  ('.,  and  on  heating  at  40°— .")0°  ('".  in  the  dark, 
it  gradually  becomes  darker  in  colour  and  amorphous,  prob- 
ably owing  to  an  oxidation  ])rocess.  The  puriticd  crystals 
melt  at  72-S'  C.  and  arc  monoclinic  and  colourless  ;  they 
also  undergo  the  above-mentioned  change  on  heating. 
They  consist  of  the  benzoate  of  a  resin-alcohol  which  the 
author  terms  hthnnol.  They  give  a  green  coloration  with 
ferric  clilorido  and  arc  capable  of  combining  with  a  further 
quantity  of  benzoic  acid.  Lubanol  benzoate  gives  the 
Liebermann-Salkowski  reaction,  also  a  tine  l)lue  coloration 
on  warming  with  cliloral  hydrate.  Siamese  benzoin 
also  contains  the  benzoate  of  a  body  resembling  Liidys 
benzoresitannol,  but  containing  more  oxygen  than  the 
latter.  This  body  melts  at  279"  C.  crystallises  in  large 
prismatic  needles  and  is  dextrorotatory  in  alcoholic 
solution  ;  the  author  calls  it  sidre.-iinoi.  Siarcsinol  gives 
a  sodium  salt  sparingly  soluble  in  water,  and  crystallising 
in  long  needles  from  alcohol.  Siarcsinol  is  not  oxidised 
on  heating  at  40° — 50°  C.  ;  it  gives  no  coloration  with 
ferric  chloride,  but  it  gives  the  LiebermannSalkowski 
reaction.  Lastly.  .Siamese  benzoin  contains  an  amorphous 
benzoate,  which  turns  reddish  at  the  ordinary  tenii)eraturc. 
and  which  can  be  sei)arated  into  two  diifcrent  bodi<s 
by  means  of  carbon  bisulphide.  When  heated  at  ]()0'  C. 
in  alkaline  solution  for  a  long  time  it  is  converted  into 
Liidy's  siaresinotannol.  Sumatra  benzoin  likewise  exudes 
originally  with  a  white  colour,  and  the  sumatresinotannol 
must  be  regarded  as  a  secondary  oxidation  product. 
(!um  benzoin  is  only  produced  under  the  stimulus  of  a 
wound  in  the  tree,  and  cannot  be  a  product  of  the  bark  ; 
it  must  be  regarded  as  a  i)athologieal  ])roduet  of  the 
injured  protoplasm,  and  the  theory  which  derives  its 
origin  from  tannin  is  untenable. — J.  F.  B. 

Patents. 

Oumt,  gum-resins,  resiru,  and  balsams  ;     Process  for  the 
complete  purification  or  refinement  of ,  and  compo- 
sitions produced  therefrom.     H.  VV.  Johnson,  Stockport. 
Eng.  Pats.  20,529,  Sept.  30,  1908,  and  6917,  March  23, 
1909. 
Two  or  more  of  the  gums,  resins,  etc.,  are  mixed  together 
in  the  raw  condition  in  the  proportion  desired,  and  the 
mixttire  heated  tn  txjct/o  (preferably  after  admixture  with 
a  solvent  such  as  alcohol)  at  a  temperature  sufficient  to 
volatiliee  all  volatile  impurities  (and  the  solvent).     The 
expulsion    of   impurities    is    accelerated    by    making    the 
Tacaum  intermittent,  or  by  mechanical  agitation.     The 


purified  residue  may  be  mixed  with  a  suitable  oil  and  used 
in  the  manufacture  of  cement,  varnish,  paints,  etc. 
Special  claim  is  made  for  a  cement  for  sealing  bottles,  etc., 
which  is  i)repai'ed  in  this  way  from  a  mixture  of  gum 
sandarach  (7  parts),  and  C«na<la  or  (Iregon  balsam  (3  to  4 
j»arts),  sulisetpiently  incorjwnitcd  with  castor  or  other 
vegetable  oil  or  with  a  mineral  oil  (3  jiarts).  .\n  ad<lition 
of  gum  mastic  or  other  gum  or  resin  (3  parts)  may  be  made 
to  the  oi-iginal  mixtiii-e  to  vary  the  physical  pr(i|K-rties 
<if  the  linished  composition.  It  is  stateil  llial  a  solution  of 
such  a  preparation  in  a  suitable  sjiirit  gives  a  lacquer, 
which,  applied  to  outside  work,  will  stand  boiling  water 
and  is  not  affeet«d  by  wi^alher. — C.  .\.  .M. 

Kesiiioiis    matter ;     Process     of     recovering    |/rom 

fibrous  vegetable  material].  W.  J.  Hough.  Toledo,  <  )hio. 
U.S.  Pat.  931.608.  Aug.  17,  1909. 
Fibrous  vegetable  material  is  treated  according  to  the 
ordinary  ju'oecsses  for  the  manufaiture  of  wooil-pulp, 
such  as  by  heating  it  with  an  alkali  solution.  The  liquid 
portion  is  then  separated  from  the  cellulose  and  the 
resinates  which  pri'eipitatc  from  the  solution  are  separated 
in  turn.  These  resinates  may  be  used  directly  as  a  soap 
or  they  may  be  treated  with  an  acid  to  liberate  the  resin. 
The  alkaline  liquid,  after  the  separaticm  of  the  resinates, 
may  be  e\a})orate(i  and  subjected  to  di'stnietive  distil- 
lation ;  this  operation  furnishes  gaseous  pniduets  which 
may  be  utilised  for  heating  puriroses.  aiul  an  oil  which  is 
useful  as  a  wood  preservative,  whilst  the  alkali  remains  in 
the  still  and  may  be  recovered  for  further  use. — \V.  P.  S. 

Fats ;     Rapid   method   of   drying by   oxidation   and 

resinification  by  means  of  a  currfnt  of  ozone  or  ozonised 
air.  .Soc.  .Anon,  dcs  Plaques,  Pellicules  ct  Papiers 
Photographiqiics  .1.  .Jougla.  I'r.  Pal.  4<I1.747,  .\ug.  7, 
1908. 

SuKFACES  that  have  been  painted,  varnished,  or  treated 
with  printing  ink  are  submitted  to  the  action  of  ozone 
mixed  with  air  in  proixirtions  varying  with  the  nature  of 
the  oil  in  the  paint,  vaniish,  etc. — 0.  A.  M. 

(C.)— INDIA-RUBBER,  ttc. 

Latex  of  Kickxia  elastica.  E.  Kickcndev.  TropenpHanzer, 
1909,  .No.  5.  Gummi-Zeit..  1909.  24.  12—14.  (See 
also  this  J.,  1909,  94.'>.} 

Latex  taken  from  the  trees  in  the  dry  season  (.lanuarv 
and  February)  showed  a  faintly  acid  reaction,  had  a  sp.  gr. 
of  0-979  to  (J-988  at  25°  ('.,  and  gave  the  following  n-sults 
on  analysis : — Water,  4708 ;  minerals  (ash).  099 ; 
precipitated  by  lead  acetate,  1-98;  }X'ptoncs,  3-25; 
rubber,  40'72 ;  and  resins,  4-46  jwr  cent.  Proteins, 
albumoses,  starch,  sugar  and  oxydase  wen-  not  present. 
The  ash  was  faintly  alkaline  and  contained  :~  .Alumina, 
traces;  lime,  4-20  ;  magnesia,  39-41  ;  sulphuric  anhydride, 
1702 ;  chlorine,  5-42,  and  phosphoric  anhydride,  567 
per  eent.  ;  a  little  alkali  and  carbon  dioxide  were  also 
present.  The  size  of  the  Kickxin  latex  globules,  in  com- 
parison with  those  of  other  latiecs,  is  shown  by  the  fol- 
lowing tigures : — Caslilloa  elastica.  2fi  to  3/i ;  Ficus 
elastica.  2/(  to  3/i  ;  Sapium  spec.  (.■*),  Oo/i  to  4ft,  but 
generally  2;i  to  3ft  ;  Herea  brasilirnsis,  Oiifi  to  Ifi  or  2;i  ; 
Kickxia  elastica,  O-5/i  to  l(i,  al.so  below  0-5^i.  The  small 
size  of  the  globules  is  one  i-cason  for  the  difficulty  exjierl- 
enced  in  coagidating  Kickxia  latex.  .\  second  ri'ason  is 
found  by  the  author  in  the  jircsence  of  jxptones  in  the 
latex.  These  act  as  inhibiting  colloids,  and  wlun  |Hptone- 
precipitants  are  added  to  tlie  latex,  coagulation  is  brought 
about.  The  processes  available  for  coagulating  Kickcia 
latex  arc: — (I)  Hentimj  :  this  results  in  a  loss  of  about 
8  ijer  cent,  of  the  rubber  present,  and  the  product  contains 
lacuna-  tilled  with  liquid  ;  (2)  Hmokint)  :  this  gives  a 
rubber  of  good  proix'riics.  though  containing  all  the 
impuritif'S  of  the  lat<'\  ;  |3)  .Iddilion  of  chnnical  runjnits  : 
peptone  |>ncipitants.  In  practice  a  freshly  prepared 
solution  of  mctaphos|>horic  acid  would  probably  be  most 
convenient.  (4)  "  hialysit  "  in  porous  earthenware 
vessels.  Only  applicable  in  the  cases  of  latices  which  do 
not  contain  protective  colloids.  (3|  ami  (4)  are  at  pn's«'nt 
onlv  laboratorv  methods. —  K.  W.  I... 
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Raw  ruhber  ;   Origin  of  "  tackiness  "  in .     F.  Frank. 

Gummi.-Zeit.,  1909,  24,  39^0.     {Of.  Spence,  this  J., 

1909,  374.) 
I'liE  author  attributes  the  occurrence  of  "tackiness"  in 
.  rtain  raw  rubbers  to  the  presence  in  the  rubber,  as 
oagulated,  of  imperfectly  polymerised  portions,  which  owe 
[heir  existence  to  unsatisfactory  methods  of  coagulation. 
In  the  smoking  process  employed  in  the  case  of  fine  Para, 
■very  portion  of  the  latex  comes  under  the  influence  of 
lie  coagulating,  polymerising  agent,  and  "tackiness" 
s  normally  absent.  When  a  mass  of  raw  rubber  contain- 
rig  imperfectly  polymerised  portions  is  subjected  to 
Hi'chanical  working,  the  faulty  portions  become  dis- 
nliiited  through  the  mass,  upon  which  they  exercise  a 
ulvcnt  action  resulting  in  general  deterioration.  The 
iicsence  of  water  in  the  raw  rubber  tends  to  check  any 
M  tion  of  this  kind.  It  is  po-ssible  that  bacterial  orenzyme 
M  tion  may  play  a  part  in  the  spread  of  tackiness,  the  heat 
;.  nerated  either  rendering  the  sound  rubber  more  liable 
o  attack  (solution),  or  even  bringing  about  a  direct 
[.■polymerisation.  The  following  precautionary  measures 
lie  advocated  : — (1)  Intimate  mixing  of  the  coagiilating 
ijjent  with  the  latex.  (2)  Use  of  only  small  quantities  of 
atex  at  a  time,  in  all  cases  where  the  process  employed 
■)  such  as  to  render  likely  the  formation  of  lumps  and 
.insequent  inclusion  of  uncoagulated  latex.  (3)  Pro- 
r,  tion  of  the  coagulated  rubber  from  the  action  of  light 
ml  heat.  (4)  Minimum  mechanical  treatment  of  the 
11  liber  at  the  place  of  origin.  (5)  Packing  in  cases, 
111.1  storage  in  eool  places  during  tran.sport.  (6)  Presence 
n  I  lie  raw  rubber  of  a  certain  amount  f)f  moisture. 

— E.  W.  L. 

l^iiim  rubber.     T).  Hooper.     Ann.  Rept,  Indian  Museum, 
Industrial  Section,  1908-9,  6—7. 

I'he  percentage  of  resin  in  Ficim  daMica  rubber  varies 
1 1.111  about  '20 — 30  per  cent.,  in  the  case  of  young  trees, 
.1  less  than  10  per  cent,  in  rubber  from  older  trees.  The 
.illowing  analyses  of  rubber  from  various  sources  are 
riven  : — 


Age  of 

Source. 

trees. 

Water. 

Bobber. 

Resins. 

Protein. 

Ash. 

per 

per 

per 

per 

per 

years. 

cent. 

cent. 

cent. 

cent. 

cent. 

!i:ir(Umr 

1     33 

0-5 

83-0 

15-1 

1-0 

0.4 

■  i.\^erimient 

r     33 
1     33 

1.4 

85.1 

11-5 

1-2 

0.8 

intation) 

2-8 

80-4 

13-4 

1-4 

2-0 

lishai    .... 

70 

0-4 

89-1 

8-8 

0.7 

1-0 

tiutaii  .... 

— 

1-0 

83-1 

14-2 

0-7 

1-0 

Ii^hiiii  .... 
.Average . . 

100—150 

1-3 

79-4 

16-6 

1-2 

1-5 

— 

1-2 

83-4 

13-3 

1-0 

I'l 

Hher  samples  of  rubber,  collected  by  native  agency,  are 
ii'inight    into   j^ssam   from  neighbouring   districts.     One 

I  mple  from  Bhutan  and  two  from  Aklia  Hills  were   found 

II  .■ontain,  respectively  : — 90-9,  89-9  and  92-8  per  cent. 
.1  ruliber,  and  4-9,  6-5  and  4-9  per  cent,  of  resins.  These 
ire.  therefore,  probably  not  F.  daxiica  rubber. — E.  W.  L. 

'•'libber  :      Determination    of n«    tetrabromide.     T. 

Budde.     Gummi-Zeit.,  1909,  24,  4—6. 

ilKPi.viNo  to  criticisms  by  Harries  and  Kimpel  (this  J., 
I!MJ9,  945),  of  his  method  for  the  estimation  of  rubber 
n  raw  and  cold-vulcanised  samples,  the  author  questions 
he  accuracy  of  the  assumption  on  which  those  criticisms 
ire  mainly  based,  viz.  that  Para  rubber,  purified  by 
Harries'  method  (this  J.,  190.5.  448)  contains,  within 
cry  narrow  limits,  100  per  cent,  of  pure  rubber.  It 
^  also  ))ointed  out  that  in  a  case  where  raw  rubber 
night  be  assumed  to  contain  an  impurity  similar 
1.  the  hydrocarbon,  CmHu,  found  in  dammar  resin, 
lie  properties  of  this  hydrocarbon  are  such  that 
t  could  only  be  separated  from  the  rubber  hydro- 
arlioii  with  extreme  difficulty,  if  at  all ;  the  analytical 
I'sults  would  not,  however,  iiulicat^  its  presence. 
I'ite  author  shows,  moreover,  that  the  jji  oionged  action 
'I  bromine  gives  rise  to  high  results,  which  is  the  direct 
.))posite    of    what    should    occur    if    the    more    highly 


brominated  derivatives  of  rubber  are  soluble  in  the 
mixed  solvents  employed.  From  an  examination  of  a 
number  of  results  the  conclusion  is  drawn  that"  a  si.x 
hours'  bromination  gives  the  most  accurate  figures. 
.-\gain  the  hydrocarbon  (CjuHje)  of  dammar  resin  gives, 
on  bromination,  products  soluble  in  the  mixed  solvents 
of  Budde's  process,  which  exhibit  a  very  similar  Itehaviour 
to  that  of  the  soluble  body  described  by  Harries  and 
Rimpel  {lor.  cit.).  The  following  revised  instructions 
are  given  for  carrying  out  the  tetraliromide  method  : — 
0-1.^  to  O-'J  grm.  of  the  finely-divided  sample  is  covered 
with  nO  c.c.  of  carbon  tetrachloride  and  allowed  to  stand 
for  "24  hours.  50  c.c.  of  the  bromine  .solution  (il  c.c.  of 
bromine  and  1  grm.  of  iodine  in  1  litre  of  carbon  tetra- 
chloride) are  added,  and  allowed  to  interact  with  the 
swollen  or  dissolved  rviblier  for  6  hours,  with  occasional 
agitation.  Half  its  own  volume  of  alcohol  is  added  to 
the  liquid,  which  is  then  vigorously  shaken,  and  allowed 
to  stand  overnight.  The  liquid  is  poured  oflf  through  a 
filter,  the  residue  washed  with  a  mixture  of  carbon  tetra- 
chloride and  alcohol  ("2:1).  then  with  pure  alcohol,  and 
finally  allowed  to  remain  for  3  to  4  hoius  in  contact  with 
carbon  bisulphide.  50  c.c.  of  l>enzine  (petroleum  spirit) 
are  now  added,  the  liquid  allowed  to  clear,  and  then 
poured  olT  through  the  original  filter.  The  precipitate 
is  well  washed,  in  the  flask,  with  alcohol,  until  all  traces 
of  free  bromine  are  removed.  The  filter  and  contents 
are  placed  in  the  flask,  25  c.c.  of  iV/5  silver  nitrate  and 
'20  c.c.  of  nitric  acid  (sp.  gr.  1-40)  are  added,  and  the 
flask  is  covered  with  a  funnel  and  heated  on  asbestos 
wire  gauze.  When  the  whole  of  the  rubber  bromide 
is  decomposed,  the  liquid  is  cooled,  and  the  excess  of 
silver  titrated  with  N/b  ammonium  thiocyanate,  using 
ferric  ammonium  sulphate  as  indicator.  From  the  amount 
of  silver  nitrate  used  the  combined  bromme  is  calculated, 
and  from  the  latter  the  rubber,  using  the  factor  0-4'2.5. 

— E.  W.  L. 

Patents. 

Rubber  artides  subject  to  compression,  expansion  or  torsion: 

Manufacture  of [from,  vulcanised  waste].     T.  Gare, 

New  Brighton.     Eng.  Pat.  20,302,  Sept.  28,  1908. 

The  invention  consists  m  the  manufacture,  by  the  process 
described  in  Eng.  Pat.  12,454  of  1906  (this  J.,  1907,  -539), 
of  articles,  such  as  buffers,  tyres,  valves,  springs,  etc., 
which  are  subject  to  compression,  expansion  or  torsion. 
In  order  to  distribute  the  degree  of  elasticity  of  the 
various  portions  of  the  article  in  accordance  with  the 
degree  of  expansion  at  each  part  thereof,  layers  of 
powdered  vulcanised  waste  of  different  quality,  or  degree 
of  elasticity,  are  employed.  Thus  a  buffer  may  be 
made  up  of  seven  horizontal  layers,  of  which  the  two 
outer  layers  and  the  middle  layer  may  consist  of  a  low 
quality,  with  a  low  degree  of  elasticity,  the  two  layers 
adjacent  to  the  middle  layer  having  a  greater  degree 
of  elasticity,  and  the  two  adjacent  to  the  outer  layers 
a  still  greater  degree  of  elasticity.  The  qualities  may 
be  made  to  merge  gradually  one  into  the  other  by  the 
employment  of  mixtures  of  different  qualities  of  powdered 
riibber,  and  the  layers  may  be  made  to  take  a  wave-like 
form  to  prevent  creeping. — E.  W.  li. 

Sheet  rubber  and  rubber  articles  ;  Manufacture  of  — . 

T.  Gare,  New  Brighton.      Eng.  Pat.  20,303.  Sept.  28. 

1908. 
A  KNITTED  fabric,  used  as  a  ba.sc  or  as  an  msertion,  is 
coated  with  a  solution  of  rubber,  preferably  of  the  kind 
described  m  Eng.  Pat.  19.894  of  1906  (this  J.,  1907,  1288). 
The  surface  is  then  coated  with  rubber  in  the  form  of 
dust  or  powder,  and  the  sheet  subjected  to  heat  and 
pressure,  preferably  in  the  manner  claimed  in  Eng.  Pats. 
12,4.54  of  1906,  and  3112  of  1908  (this  J.,  1907,  534; 
1909.  319).  Claim  is  also  made  for  the  manufacture  of 
articles  from  sheet  rubber  prepared  in  this  way. — C  A.  M. 

Rubber ;      Process     of     reclaiming     derulcanised     . 

E.  E.  A.  G.  Meyer,  New  Brunswick,  N.J.     U.S.  Pat. 
936.468,  Oct.   12,   1909. 

Waste  rubber  is  "  devulcanised  "  by  treating  it  with 
a  mixture  of  two  solvents,  one  of  which  is  a  rubber  solvent 
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while  the  other  is  not.  anil  the  product  is"  depolymeriscd  '" 
by  heating  it  at  tcmpirutures  above  120  C.  with  iv  neutral 
resinous  soap  (whicli  may  be  madcfromthe  natural  rubber 
resins)  assoeiatod  or  not  with  an  oil  which  is  sa)>oiiitiable 
at  temperatures  above  I'JO  .  The  process  of  "  depoly- 
mcrisation  "  inav  be  eonduetetl  under  increased  pressure. 
(Sec  also  this  .1.'.  liHW.  37.1.) — E.  \V.  L. 

Etaxlic  compfisiliiiii  suilabh  fur  filliiiij  motor  car  ti/riK.  etc. 
E.  C!.  R.  Marks,  London.  From  -A.  Scliaur,  Hamburg. 
Eng.  Pat.  JS.-.'tU.  Oct.  31,  190S. 

One  part  by  weight  of  a  suitable  animal  or  vegetable 
colloid  finch  as  "'  tjen-tjan  "  or  Japan  glue,  is  dissolved 
by  heating  it  with  from  two  to  six  parts  by  weight  of 
glycerin.  From  two  to  three  per  cent,  of  salicylic  acid, 
and  about  one  to  two  per  cent,  of  tannin  are  then  added 
to  the  semi-fluid  mass,  the  re-sulting  mixture  being  known 
as  the"  basic  material."  Just  before  use — as,  for  instance 
before  chargmg  into  a  tyre — the  basic  material  is  heated 
to  70 — SO'  C,  and. from  two  to  twelve  per  cent,  of 
*'  lysoforni  "  (a  mixture  of  about  ecjual  parts  of  formalde- 
hyde and  soaj)  solution)  and  0'2.>  to  0-.">  per  cent,  of 
he.xamcthylenetetramine  are  incorporated  with  il.  The 
product  on  cooling  resembles  gelatin  ;  it  is  very  soft 
and  its  elasticity  is  permanent.  It  is  not  mclled  by  the 
heat  generated  in  the  tyre  during  running,  and  does  not 
become  crumbly  and  lirittle  from  the  same  cause.  (Still 
it  can  be  melte<l  and  forced  into  the  tyre  when  freshly 
made,  owing  to  the  fact  that  only  a  fraction  of  the 
lysofnnu  and  of  the  hexamethylcnetetramino  have  .so 
far  come  into  action.  The  ])crmanent  softness  of  the 
material  is  due  more  especially  to  the  salicylic  acid.  The 
material  may  be  used  as  an  insulator  for  electricity, 
heat  or  .sound. — E.  W.  L.  ' 

]yasking    cm>ittdu)UCt  guttapercha,  aiid  .similar  .Htth^tanccs;    ' 

Apparatus  lor .     F.  Kempter,  .Stuttgart,  (Jermany. 

L'.S.  Pats.  935,849,  Oct.  .5,  1909,  and  9,36,635,  Oct.  12, 
1909. 

See  Eng.  Pat.  13,908  of  1907  ;  tliisJ..  1907,  1207.—  T.F.B. 

Eliouili  or  similar  ■•iiilistunce^  ;  iluttriul  for  replacing . 

M.  Hofmann.  J.  .A.  Benoit,  and  E.  Torrini.     Fr.    Pat. 

401.O47,  July  29,   1908. 
See  Eng.  Pat.  10,731  of  190S  :  this.l..  I'mki.  Kki.      r.  R  H. 
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Hiden  ;     The  iidiijibrMar  substance  of  itnimal .     E.  H. 

B.   Van   Licr.     Z.   phvsiol.  Chem..   1909.  61.   177—187. 

Collegium.  1909,  321—328. 
The  authoi'  has  investigated  tlic  nature  of  the  comijound 
that  is  formed  l)y  the  action  of  lime  upon  the  "  connective  " 
or  ■■  binding  "  tissue  of  hide,  and  lias  experimented  with 
the  hides  and  skins  of  various  animals.  The  ex|)erinienta 
were  carried  out  as  follows.  Slices  of  freshly  sliaved 
hide  were  laid  one  on  another  and  submitted  to  a  pressure 
of  2.50  atmospheres  for  24  houi-s,  for  the  removal  of  blood 
and  ti.ssue-juice.  Pieces  of  the  prcs.sed  hide  weighing 
about  100  grms.  were  immersed  in  4(X)  c.c.  of  half-saturated 
lime  water  for  I  day.  then  strained,  and  immci'sed  in 
water  for  1  day.  The  alternate  extractions  with  limo- 
watcr  and  water  were  repeated  until  an  extract  was 
obtained  which  gave  no  precipitate  with  acetic  acid. 
The  extracts  were  strained,  and  filtered  through  com- 
pressed pajier  pulp  with  the  aid  of  the  pump.  Those 
obtained  at  first  yielded  opalescent  filtrates,  Iml  in  the 
final  stages  clear  filtrates  were  obtained.  Cattle  and 
horse  hides  were  completely  extracted  in  8  days,  but  calf- 
skins took  much  longer.  .Acetic  acid  was  added  to  the 
combined  lUlcrcd  extracts,  and  precipitated  a  sticky 
stringy  mass  soluble  in  excess  of  acetic  acid.  The  precipi- 
tate was  washed  with  water  faintly  acidulated  with  acetic 
acid,  and  then  dissolved  in  water,  with  the  addition  of 
sufficient  lime-water  or  caustic  soda  to  give  a  ru'utral 
reaction.  It  was  then  reprecipitalcd  with  acetic  acid, 
the  precipitate  collci'ted.  washed  with  aqueous  alcohol, 
alcohol    and    ether,  and    dried.     The    author    lias    named 


this  substance  "  coriomucoid "'  and  has  compared  i 
with,  and  found  it  similar  to  ''  tendomucoid,"  which  i 
prepared  in  a  like  manner  from  animal  tendons.  Hi 
entirely  disagrees  with  the  view  of  Rcimcr  (Ding.  Poly 
Jour.  ccv.  143),  who  stated  that  "  coriin  "'  (the  nanii 
given  to  his  product)  was  quite  different  in  charactor  am 
composition  from  mucin.  The  author  suggests  tha 
Reimer's  failure  to  detect  any  nuicous  sulistancc  wa- 
probably  due  to  the  fact  that  he  did  not  work  with  fivsl 
hide  and  most  likely  lost  the  substance  in  his  long  liminj 
process  before  unhairing.  "  Coriomucoid,"  preparfc 
from  various  hiiles,  contained  higher  percentages  of  carboi 
and  nitrogen  than  "  tendomucoid,"  and  exhibited  ii 
general  the  pro|)i>rties  of  mucin  :  e.g.,  (I)  after  digesting 
with  hydrochloric  acid  it  reduced  Fehling's  solution 
(2)  it  was  soluble  in  solutions  of  alkaline-earths  ;  (3 
it  was  soluble  in  exces.s  of  acid.  While  "  coriomucoid  ' 
is  precipitated  as  a  sticky,  stringy  mass,  "  tendomucoid  ' 
appears  a.s  a  Hocculent  precipitate,  and  the  former  i^ 
more  easily  precipitated  with  acid,  the  latter  sometime? 
requiring  the  addition  of  hydmchloric  as  well  as  acetii 
acid  for  com|)lcte  precijiitation.  By  the  action  of  sodiiin 
hydroxide,  the  author  has  isolated  a  substance,  with  thi 
properties  of  glucothionie  acid  as  desirilKsl  and  jirepared 
by  I.K'vene  (Z.  physiol.  Chem.,  31,  ,395.  39.  1)  from  Imll 
"  tendomucoid  "  and  "  coriomucoid,"  and  although 
the  chemical  nature  of  this  substance  is  not  thoroughly 
established,  the  author  considers  it  proof  that  "corio- 
mucoid "  and  "  tendomucoid  "  are  verv  similar  substances 

— S.  H. 

Phlobapheneji  [red*]  ,■    The  foriualion  of .     M.  Nieren- 

st*Mn  and  T.  A.  Webster.  Collegium,  1909,  337—341. 
Ax  account  is  given  of  experiments  on  the  mechanism 
of  |ihl(ibaphcnc  formation  from  the  tannin  of  mangrove 
bark.  .An  infusion  of  the  bark  was  prepare*!  with  hot 
water,  clarified  by  casein,  and  subjected  to  the  action  of 
air,  air  free  from  carbonic  acid,  oxygen,  and  air  in  the 
presence  of  hydrogen  |)eroxidc.  In  every  ease  the  concen- 
tration of  tannin  decrea.sed  as  the  amount  of  phh>bai)lienes 
increased.  The  oxidation  by  means  of  oxygen  yielded  a 
product  which  was  named  the  .:i-phlobaphcne  of  malt- 
grove-tannin.  Oxidation  by  ])otassium  per>^ulphale  in 
acetic  acid  solution  and  in  the  presence  of  sulphuric  aciil 
(this  .1..  1905,  UIS7)  apparently  yielded  the  same  jiioduct. 
This  phlobapheiic.  on  distillation  with  ziiu-  dust  yielded 
anthracene.  The  oxidation  with  hydrogen  peroxide  gave 
a  product  which  was  named  the  a-phlobaphene  of  man- 
grove-tannin. This  ]ihloliaphciic  yiehled  di|)hcnjl 
methane  on  distillation  with  zinc  dust,  and  on  dgcstion 
with  I  percent,  sulpliuric  acid  yielded  the  ,d-phlobaphene. 
The  authors  conclude,  therefore,  that  the  forniatHui  of 
phlobaphcnes  is  due  partly  to  oxidation  and  partly  to 
dehydration.     They  suggest  the  following  type  foruniliP : — 

J  HOOcl     J    "*    I     J  HOOcl     J    " 


OH 


OH 


Tannin         ->         a-phlobaphene         -« 


o 

OH     ^^ 
/J-phlobaphene. 


J 


-H.  (;.  R 


Mould  ou   leather  :   Prew.nlion   of  ■ .      L.    ManstettCD. 

Ixdertcchn.  Kund.sch..    1909.  250.  258— ^.W  :    ,1.   Amer. 
U-ather  Chem.  As-soc,   1909.  4,  2<U' — 267. 

CLEANi.iyE.ss  of  walls,  floors,  vats  and  supjiorts  in  the 
drying  and  storage  rooms  is  chiefly  recommended  for 
preventing  mould  <ui  leather.  To  disinfect  a  storage  room, 
burning  sidphur  is  said  to  Im-  nio«t  suitable,  and  in  ohstin«lc 
ea.scs  sprinkling  the  floor  with  dilute  hydrofluoric  •cid. 
Formalin  is  -.  if!  to  itc  comparatively  inelTcctive.  .A 
0'05  per  cent,  solution  of  corrosive  sublimate  is  recom- 
mended to  destrov  moidd  in  the  hanging  jioles,  cloths,  e'' 
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A  2  per  cent,  solution  of  sodium  fluoride  may  be  employed 
with  advantage  on  leather.  Salicylic  acid  in  the  oil 
employed  will  also  anest  the  evil. — H.  C  B. 

Extructs  ;    Influence  of  on  tanning  methods.     S.  C. 

Hcmie.  .J.  Amer.  Leather  Chem.  Assoc.  190!).  4,  260— 

263. 
The  author  jjoints  out  that  American  nietliods  of  tanning  i 
are  in  a  transition  stage  in  consequence  of  the  growing  I 
use  of  tanning  extracts,  and  also  because  of  the  ineieascd   ] 
employment    of    myrobalans.    valonia.    and    mangiovr- 
bark.     This  gradual  change  has  l)een  proceeding  for  tht-  j 
last  twelve  vears.     The  use  of  tanning  extracts  to  any   I 
great  extent  involves  a  greater  strength  in  tannin  and  a   j 
lower  non-tannin  content  in  liquors  of  any  given  harlco- 
meter  strength,  when  compared  with  the  liquors  obtain!  d   ' 
by  leaching    oak    and    hemlock    barks.      Many     tanning 
extracts  also  contain  quickly  penetrating  tannins,    which 
are  Uable  to  tan  the  hide  "before  it   has   been     plumped 
sufficiently  by  the  acids  in  the  liquors.     Tanning    extracts 
moreover  yield  sweeter  tan  liquors  than  those  obtained  from 
bark.     These  points  must  be  borne  in  mind  when  trans- 
forming a  bark  tannage  into  an  extract  taimage. — H.  C  B. 

Chtbulic   myrohahinx   {Tenninalia  chebtilii).      D.     Hoo].er. 

\nn.  Rept.  Indian  Museum.  Indu.strial  Section.  lH08-!t. 

il— 12. 
Two  kinds  of  nuts,  from  trees  growing  in  the  Poona 
District,  respectively  gieen  and  brown  in  coloiu'.  were 
found  to  possess  approximately  equal  tanning  values  : 
the  total  extract  and  tannin  were,  respectively,  in  the  grci  ii 
nuts,  48-1  and  35-0,  and  in  the  brown  nuts  50-8  and  3.5-S 
per  cent.  The  colour  of  the  fruit  is  in  no  sense  an  indi- 
cation of  its  tanning  value.  Experiments  point  to  the 
superiority  of  mature  nuts,  fallen  from  the  tree  in  the 
ordinary  course. — E.  W.  L. 

Catechol-tannine.     H.  Franke.     Collegium,  1909,  330— 33(5. 

The  author  points  out  that  solutions  of  eatechol-tannins 
which  impart  a  yellowish-brown  to  red-brown  colour  to 
leather,  are  generally  stable,  with  the  exception  of  oak- 
bark  and  pine-bark  liquors,  which  contain  eUagitannic 
acid,  and  form  ellagic  acid  in  the  tanning  process,  producing 
a  somewhat  brighter  colour.  It  is  stated  that  these 
"mixed"  tannins  consist  of  two  parts,  (1)  a  colourless 
substance  easily  soluble  in  cold  water,  the  solution  becom- 
ing reddish-brown  on  standing,  and  |2)  a  Itrown  or  i-eddish 
brown  substance,  soluble  only  in  hot  water  and  wliich- 
precipitates  on  cooling,  but  in  the  presence  of  the  lirst 
constituent  partly  remains  in  .solution.  This  latter 
substance  (phlobaphenes)  appears  as  a  sediment  in  tanning 
liquors  (particularly  those  of  quebracho),  and  sometimes 
causes  disagreeable  patches  on  the  leather.  If  the  colour- 
less oak-bark  tannic  acid  be  heated  with  water  at  100'  C 
a  difficultly  soluble  substance  is  formed  which  is  identical 
with  the  oak-bark  phlobaphene.  so  that  it  is  evident  that 
by  oxidation  the  tannic  acid  is  converted  into  the  phlo- 
baphene. The  .same  effect  can  also  be  brought  about  by 
bringing  the  tannin  in  contact  with  a  current  of  warm  air, 
and  this  accounts  for  the  fact  that  some  leathers  darken 
in  drying  or  on  exposure  to  the  sun.  It  is  obvious  there- 
fore, that  to  obtain  bright  coloured  liquors,  the  tanning 
materials  should  be  extracted  with  cold  water.  The  author 
discusses  crystalloidal  and  colloidal  solutions,  and  points 
;  out  that,  even  after  repeated  filtration,  some  substance 
[remains  suspended  in  pine  or  quebracho  liquors,  giving  the 
lappearance  of  a  ccUoidal  solution. — S.  H. 


in  water  and  has  the  formula,  CjcHjsO,,.  and  [o]d=  + 24-1° 
in  95  per  cent,  alcoholic  solution.  When  heated  with 
dilute  sulphuric  acid  it  yields  gallic  acid. — .1.  C.  C 

Artificial  tannin  ;     Composition  and  constitution  of  . 

P.  Biginelli.     Oaz.  chim.  ita]..  1909,  39,  II..  2B8— 283. 

Ox  boiling  an  aqueous  or  alcoholic  solution  of  gallic  acid 
with  arsenic  acid,  carbon  dioxide  Is  evolved,  and  arsenic 
acid  becomes  combined,  with  formation  of  violet-coloured 
products.     These   latter   are   soluble   in   water   and   give 
precipitates   with  solutions   of  alkaloids  just   as  natural 
tannin  does  ;    one  or  more  of  them,  alone  or  mixed  with 
unaltered    gallic  acid,  con.stitute   the   so-called    artificial 
tamiin,or  digallic  acid,  of  Schiff.     They  contain  combined 
arsenic  which  cannot   be  completely  removed  by  means 
of  hydrogen  sulphide,   except   after  addition  of  an  acid 
such'  as  hydrochloric  acid  ■    when  freed  from  arsenic  in 
this    manner,    the    products   no    longer   have   properties 
similar  to  those  of  natural  tannin.     By  using  an  aqv.eous 
solution  of  gallic  acid  and  heating  with  arsenic  acid  only 
at  80' — 90'  C,  combination  takes  place  with  practically 
no   liberation   of   carbon   dioxide,   and   according   to  the 
relative  proportions  of  the  two  acids,  one  or  other  (or  a 
ml.xtiire)    ot    the    two    compounds.    ar.senicogallic    acid, 
C6H.2(OH)olC'OOH)O.As()(Oh)„,       and       arsenicodigallic 
acid,  AsO(bH):[O.C6H2(OH)2CC)OH]2,  is  produced.     These 
substances  are  partially  dissociated  in  aqueous  solution 
(completely  in  presence  of  acetic  acid  or  mineral  acids) 
and    form"  addition-comj)oimds    with    ether    and    water 
just  as  natural  tannin  does  (see  this  J.,    1908.    181).      If 
the  solution  of  gallic  acid  l)e  boiled  with  arsenic   acid, 
carbon  dio.xide  is  evolved,   a  portion   of  the  gallic  acid 
being    converted    into    hexahydroxybenzophenone.     The 
latter  combines  with  arsenic  acid  to  form  dihexahydroxy- 
benzophenonearsenic  acid, 

AsO(OH)-.[t).CfiH.,(()H),.CO.C„H2(OH3)]2. 
and    possibly    otlier    compounds.     Pyrogallol    combines 
with  arsenic  acid  to  give  the  compound, 

AsO(OH);[O.C6H3(OH2]2. 
These  compoimds  of  hexahydroxybenzophenone  and 
pyrogallol  with  arsenic  acid  have  properties  similar 
to  those  of  the  gallic  acid  compounds  and  may  be  classed 
as  artificial  taimin.s.  On  the  other  hand,  phenol,  the 
dihydroxybenzenes,  phloroglucinol.  and  hydroxyqninol 
do  not  form  similar  compounds  with  ar.senic  acid. — A.  S. 

Tannin;    Artificial .     P.  BiginellL     (iaz.  chim.  ital., 

1909,  39,  II.,  283-289. 

The  yellow  substance  prepared  by  Schiff  by  the  action 

of   phosphorus    oxychloride    on    gallic    acid,    and    called 

by  him  artificial  tannin  or  digallic  acid,  is  shown  by  the 

author  to  contain  phosphorus  and  to  consist  essentially 

i  of   phosphotrigallic    acid,    PO[O.C,.H2(OH)2COOH)]3.     It 

j  has  properties  similar  to  those  of  the  compounds  of  gallic 

acid  with  arsenic  acid  (.see  preceding  abstract).     Antimonic 

acid  also  combines  with  gallic  acid,  hexahydroxybenzo- 

j   phenone,   and  pjTogallol  to  form  compounds  analogous 

to  those  furnished  by  arsenic  acid  (/or.  cit.]       '    " 


[Tannin  :  Actionof  zin^duaton .     L.  F.  Iljin. 

Chem..   1909,  80,  332—336. 


-A.  S. 


Patents. 


,T.  piiikt. 


Gallotaxmc  acid  (100  grms.)  was  dissolved  in  water 
(1  litre)  and  boiled  with  zinc  dust  (100  grms.)  for  lo — 20 
hours.  On  cooling,  a  precipitate  separated  which  on 
acidification  and  extraction  with  ether  was  separated 
into  gallic  acid  (dissolved  in  the  ether)  and  a  brown 
syrup.  On  evapoiating  in  a  vacuum  the  ethyl  acetate 
solution  of  the  latter  and  subsequent   similar  treatment 


Skins  and  hides  ;     Treatment  of  /or  the   rcmoiuf  oj 

fat,  grcjiM'.  oil.  and  lime,  and  for  difinjectin'j  purposes. 
F.  H.  E.  Lehmanu.  Kilenburg,  Ocrmany.  Eng.  Pat. 
4488,  Feb.  23.  1909. 
The  raw  or  partly  dressed  hides  or  skins  are  subjected 
to  the  action  of  alternating  or  continuous  clfitric  currents 
in  a  bath  provided  with  diaphragm.s,  or  the  skins  are 
suspended  or  moved  between  the  electrodes  so  that  they 
themselves  form  the  dia])hragms.  For  the  removal  of 
fat  or  oil,  an  alkaline  bath  is  employed,  and  it  is  generally 
possible  to  remove  the  hiiir  from  the  skins  thus  treated, 
but  in  some  cases  where  the  skins  contain  only  a  small 
quantity  of  fat,  treatment  with  lime  may  be  neces-sary.  If 
lime  be  u.sed,  it  is  subsei|iiently  removed  from  the  skins 
by  subjecting  them  to  the  action  of  an  electric  current 


with    alcohol,    an    amorphous    voluminous    powder    was   I   in    an    alkaline,  acid,  or  neutral    bath.     Simultaneously 
obtained.     The  .substance  becomes  colloidal  when  dissolved   .   with  the  renuival  of  the  fat   by  the  above  process,   the 


1162 


Cl.  XV — UANURES.  &a 


[Nov.  15,  1908. 


.skins  may  undergo  a  di.sinfecting  process.  The  chloride.s 
present  themselves  act  as  disinfectants,  and  formaldehyde 
may  be  added  to  the  bath.— W.  P.  S. 

Proteids ;       Procesn    for    the.    disKolulion    and    subsequent 

coagulation  of aiid  the  application  of  the  resulting 

products  to  industrial  purymsis.  H.  L.  .J.  Chavassieii, 
Lyons,  Frnnce.      Kng.  Pat.  •2i>.l'M.  Dec.  3,  l!tO«. 

See  Fr.  Pat.  395.402  of  1907  ;   tlii.'s  J.,  IH09,  4-i2.— T.  K.  B. 

Olve  ;  Preparation  of  colnurlens .     J.  Lehmann,  Paris. 

Eng.  Pat.  ISfi.'i,  ,7an.  Hi.  lildit. 
See  Fr.  Pat.  asW.oHS  of  l!iO!t ;  this.).,  l!l(l!»,  897.— T.  F.  B. 


XV.— MANURES,    &c. 

The  Fertilisers  and  Feedimj  Stu/Js  (Mtthttds  of  Analysis) 
Regulations.  1908.  Doled  Xovemlier  9.  1908.  Statutory 
Rules  and  Orders.  1!K)8.  No.  964. 
The  Board  of  Agriculture  and  Fisheries,  in  pursuance  of 
the  provisions  of  the  Fertilisers  and  Feeding  Stuffs  Act, 
190fi,  hereby  make  the  following  Regulations  : — 

1.  These  Regulations  shall  take  effect  on  the  first  day  of 
.January,  1909.  and  remain  in  force  until  all<re<l  or  revoked 
by  the  Boai-d  of  .Agriculture  and  Fisheries. 

2.  In  these  Kegiilutioiis  "The  .Acl  "  means  the 
Fertilisers  and  Feeding  Stutfs  Act.  1901).  "'  Fertiliser  " 
means  any  article  used  for  fertilising  the  soil.  "'  Feeding 
stuff "  means  any  article  used  a.s  food  for  cattle  (as 
defined  by  the  Act,  i.e.,  bulls,  cows,  o.xen,  heifers,  calves, 
sheep,  goats,  swine,  or  horses)  or  poultry.  Other  expres- 
sions have  the  same  respective  meanings  as  in  the  Act. 

Methods  of  finahjsis  of  fertilisers. 

3.  The  methods  of  analysis  of  a  fertiliser  for  the  purposes 
of  the  Act  shall  be  as  follows  : — • 

(i.)  /'reparation  of  the  sample  for  analysis. — [a)  In 
the  case  of  powdered  fertilisers  in  a  dry.  or  moderately 
dry.  condition,  the  sample  shall  be  passed  through  a  sieve 
with  |)erforations  about  one  millimetre  in  diameter. 
Adventitious  materials  which  cannot  be  conveniently 
crushed,  e.g..  fragments  of  metal  in  basic  slag,  shall  be 
removed  and  allowed  for.  (ft)  Other  substances  which  are 
dry  enough  to  powder  but  which  are  not  in  a  tine  condition 
shall  be  pulverised  until  the  sample  passes  through  a  sieve 
with  |)erforatioiis  about  one  millimetre  in  diameter. 
(r)  Wool,  hair.  hoof,  shoddy,  and  similar  substances,  shall 
be  pulled  apart  and  cut  until  in  a  tine  conditioi  :  or.  if 
dry,  they  may  be  ))as.sed  through  a  shredding  machine, 
(d)  Moist  fertihsers  which  do  not  admit  of  being  passed 
tlrrough  a  sieve  shall  l)e  thoro\ighly  mixed  by  the  most 
suitable  means,  (f )  In  the  eas(>  of  horn,  shoddy,  and  other 
substances  which  gain  or  lose  water  during  the  proi  ess  of 
pulverising,  the  proportion  of  water  shall  W  estimated  in 
the  coarse  and  in  the  powdend  condition  respectively, 
and  the  results  of  the  analysis  of  the  jrowderi'd  sample 
shall  be  calculated  to  the  water  content  of  the  original 
eoar.se  substance.  (/)  Crystalline  or  saline  materials,  such 
as  sulphate  of  ammonia,  nitrate  of  soda,  or  potash  salts, 
may  be  prepared  by  being  well  mixed  and  ra])idly  gioiind 
in  a  stoneware  mortar,  thi'  porlion  tinally  reserved  for 
analysis  being  especially  lincly  ground,  (y)  When  the 
sam]>lc  has  been  pas.sed  thiough  the  sieve  and  thoroughly 
mixed,  or.  if  not  passed  through  the  sieve,  has  beeii 
thoroughly  mixed,  not  less  than  100  grms.  shall  be  placed 
in  a  stoppered  bottle,  and  from  this  the  jiortions  for 
analysis  shall  be  weighed. 

(ii.)  Ihlrrminalion  of  moisture  (loss  ore  drying). — A 
weighed  quantity  of  the  sample  shall  be  dried  at  100°  C. 

(iii. )  Di termination  of  nitrogen. — The  presence  or 
ab.sence  of  nitrates  must  first  be  ascertained,  (a)  Nitroijen 
in  absence  of  nitrates. — (n)  A  weighed  ))ortion  of  the 
sample  shall  be  transferred  to  a  Kjeldahl  digestion  flask  ; 
10  grms.  of  {Hjtassiuin  s\dphate  and  2.5  c.c.  of  concentrated 
sid])huric  acid  .shall  be  added,  and  the  flask  heated  until 
a  clear  liquid,  colourless,  or  of  light  straw  colour,  is 
obtained.  .\  small  crystal  of  copper  sulphate  or  a  globule 
of  mercury  may  be  added  to  the  liquid  in  the  digestion 
flask,     (ft)  The  quantity  of  ammonia  shall  oe  determined 


by  distillation  into  standard  acid  after  liberation  with 
alkali,  and.  where  mercury  has  been  used,  with  the  addition 
also  of  soilium  or  potassium  sulphide  .solution,  (fc) 
Sitrogen  ivhtn  iiitratfs  are  present. — (a)  A  weighed  ])ortiou 
of  the  sample  shall  be  transfentd  to  a  Kjeldahl  digestion 
flask  :  30  c.c.  of  concentrated  sulphuric  acid,  containing 
1  grm.  of  salicylic  acid,  shall  be  added,  and  the  llask 
shaken  so  as  to  mix  its  contents  without  delay.  The 
shaking  shall  be  continued  at  intervals  (luring  t<'n  niiiuites. 
the  llask  being  kejit  cool,  and  then  .">  grms.  of  sodnini 
thiosulphate  and  10  grms.  of  potassium  sulphate  shall  be 
added.  The  flask  shall  be  heated  until  the  contents  an> 
colourless  or  nearly  so.  Copper  sulphate  or  mercury  may 
be  used  as  described  in  paragraph  (iii.)  (o)  (o).  [fi)  The 
ipiantity  of  ammonia  shall  be  determined  as  abovi' 
))rescribed  in  paragraph  (iii.)  (u)  [fl).  (c)  yUroyen  i« 
form  of  ammonium  saltn. — A  weighed  portion  of  the  samjile 
shall  be  transfenvd  to  a  distillation  flask,  and  the  quantity 
of  ammonia  determined  as  above  priscrilx-il  in  paragraj/h 
(iii.)  (a)  iii).  |rf)  Xitrogen  in  nitrates  in  tht  al/stnec  of 
ammonium  ■<(;//.»  and  of  organic  nitrogen. — One  grm.  of 
the  sample  shall  be  placed  in  a  half-litre  Erlenmeyer  flask 
with  oO  c.c.  of  water.  10  grms.  of  reduced  iron  anil  20  c.c. 
of  sul])huric  acid  of  1-3.")  sp.  gr.  shall  be  added.  The  flask 
shall  Ix'  closed  with  n  rubber  stopper  provided  with  a 
thistle  tube,  the  head  of  which  .shall  be  half  tilled  with 
glass  beads.  The  liquid  shall  be  boiled  for  five  minuto, 
and  the  flask  shall  then  be  remove<l  from  the  flame, 
any  liquid  that  may  have  aicumulated  among  the  bea<ls 
being  rinsed  back  with  water  into  the  flask.  Ihe  solution 
shall  be  boiled  for  three  mimites  more,  and  the  beads 
again  washed  with  a  little  water.  The  ammonia  shall  then 
be  det<'nnined  as  above  iirescribed  in  paragraph  (iii.)  (u) 
(fi).  When  the  proportion  of  nitrates  is  small  a  larger 
quantity  of  the  .sample  shall  be  taken,  (e)  Control  ej:ptri- 
ment  in  di termination  of  nitrogen.- -The  mat^'rials  u.siil  in 
any  of  the  methods  described  imdcr  this  paragraph  (iii.) 
shall  be  determined  as  to  their  freedom  from  nitrogen  by 
means  of  a  control  experiment  carried  out  under  similar 
conditions  with  the  .sjime  quantities  of  the  reagents  which 
have  been  employed  in  the  actual  analysis,  in  the  ctise  of 
(n)  1  grm.  of  pure  sugar  being  used  in  place  of  the  weighed 
portion  of  the  .sample.  The  quantity  of  standard  acid  used 
in  the  control  experimi'iit  shall  be  deducted  from  the  total 
quantity  of  acid  found  to  have  l)een  neutralisi'd  in  the 
distillation  of  the  sample. 

(iv.)  Determination  of  phosphates,  (a)  Phoaphalts 
.wluhle  in  water. — In  the  case  of  superphosphates,  dissolved 
bones,  and  similar  substances,  20  grms.  of  the  sample  shall 
be  contiiniously  agitated  for  30  mimites  in  a  litre  flask  with 
800  c.c.  of  water.  The  flask  shall  then  be  tilled  to  the 
mark,  and  again  shaken,  and  the  contents  Altered.  50  c.c. 
of  the  filtrate  shall  be  boiled  with  20  c.c.  of  concentrated 
nitric  aciil  and  the  phosphoric  acid  shall  l)e  determined 
by  the  molybdate  method  (jrescribed  below  in  ])aragraph 
(iv.)  (</).  In  the  ca,se  of  fertilisers  in  which  the  pro|>orti<in 
of  phosphates  soluble  in  water  is  small,  a  larger  quantity 
of  the  liltrate  prepared  as  above  shall  be  taken,  (ft)  Phos- 
phates .'ioluhle  in  the  prescribed  citric  acid  solution.- — 
5  grms.  of  the  sample  shall  be  transferred  to  a  stopjxTiHi 
bottle  of  about  1  litre  capacity.  10  grms.  of  pure  crystal- 
lised citric  acid  shall  be  ilissolved  in  water,  the  voluirie  shall 
be  made  up  to  .">00  c.c..  and  the  solution  shall  be  added 
to  the  weighed  portion  of  the  sample  in  the  bottle.  To 
lessen  the  ]iossibility  of  caking,  the  portion  of  the  sample 
in  the  bottle  may  be  moistened  with  5  c.c.  of  alcohol  or 
methylated  spirit  before  the  citric  acid  solution  is  added  ; 
and  in  that  ca.se  the  volume  of  the  citric  acid  solution  shall 
be  495  c.i .  instead  of  ."i(HI  c.c.  The  bottle  shall  lie  at  once 
fitted  into  a  mechanical  shaking  apparatus,  and  shall  lie 
contiimously  agitated  during  30  minutes.  The  solution 
shall  then  be  filtered  through  a  large  "  folded  '"  filter,  the 
whole  of  the  liqui<l  being  ))oure<l  on  the  paper  at  once. 
If  not  clear,  the  filtrate  shall  be  again  poured  through  the 
same  j»aper.  50  c.c.  of  the  filtrate  shall  be  taken  and  the 
l)hosphoric  acid  shall  be  determined  by  the  molybdate 
method  pifscribed  below  in  paragraph  (iv.)  (d).  (r) 
Total  phosphoric  acid. — .\  wiighcd  portion  of  the  sample, 
in  which,  if  nece»,sary,  the  organic  matter  has  bi-en 
ilestroycd  by  ignition  anti  the  silica  removed  l»y  appro- 
priate meansj  snail  he  dissolveil  in  nitric  acid  and  boilrdi 
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u  solution  being  made  up  to  a  definite  bulk.  The  phos- 
hiiric  acid  shall  be  determined  in  an  aliquot  part  of  the 
ilution  by  the  molybdate  method  prescribed  below  in 
aragraph  (iv.)  (rf).  {d}  Molybdate  method. — To  the  sohi- 
1111.  which  should  preferably  contain  from  0-1  to  0-2  giin. 
f  phosphoric  oxide  (P.,0,),  obtained  as  above  described 
|iaragraphs  (iv. )  (<i),  (b)  or  (c).  100  to  1.50  c.c.  of  molybdie 
1(1  solution  pre])ared  as  described  below,  or  an  excess 
r  -iich  solution,  shall  he  added,  and  the  vessel  containing 
lit'  solution  shall  lie  }}laced  in  a  water  bath  maintained  al 
II  C,  for  1.)  minutes,  or  until  the  solution  has  reached 
II"'  ('.  It  shall  then  be  taken  out  of  the  bath  and  allowed 
1  cool,  and  the  solution  filtered,  the  phospho-molybdate 
iiiipitate  being  washed  several  times  by  decantation 
ml  finally  on  the  paper  with  1  per  cent,  nitric  acid 
lutiou.  The  filtrate  and  washings  shall  be  mixed  with 
lore  molybdie  acid  solution  and  allowed  to  stand  for 
iiue  time  in  a  warm  place.  The  phospho-molybdate 
recipitate  shall  be  dissolved  in  cold  2  per  cent,  ammonia 
ilution,  prepared  as  described  below,  and  about  100  c.c. 
t  the  ammonia  solution  shall  be  used  for  the  solution  and 
ashings.  15  to  20  c.c.  of  magnesia  mixture  prepared  as 
rscribed  below,  or  an  excess  of  such  mixtare,  shall  then 
(•  added  drop  by  drop,  with  constant  stirring.  After 
landing  at  least  2  hours  with  occasional  stirring,  the 
recipitate  sliall  be  filtered  off,  washed  with  2  per  cent, 
iiimonia  solution,  dried,  and  finally  weighed  as  magnesium 
vrophosphate.  The  filtrate  and  washings  shall  be  tested 
V  the  addition  of  more  magnesia  mixture,  (e)  Prepara- 
011.  of  molybdie  aeid  ■■iolution. — 125  grms.  of  molybdic'acid 
ud  100  c.c.  of  water  shall  be  placed  in  a  litre  flask,  and  the 
lolybdic  acid  shall  be  dissolved  by  the  addition,  while  the 
ask  is  shaken,  of  300  c.c.  of  8  per  cent,  ammonia  solution, 
vepared  as  described  below.  idO  grms.  of  ammonium 
itrate  shall  be  added,  the  solution  shall  be  made  up  to  the 
lark  with  water,  and  the  whole  added  to  1  litre  of  nitric 
I  id  (sp.  gr.  1-19).  The  solution  shall  be  maintained  at 
lioiit  3.5°  C.  for  24  hours  and  then  filtered.  (/)  Preptira- 
on  of  magnesia  mixture. — 110  grms.  of  crystallised 
fiagnesium  chloride  and  140  grms.  of  ammonium  chloride 
hall  be  dissolved  in  1.300  c.c.  of  water.  This  solution 
;hall  be  mixed  with  700  c.c.  of  8  per  cent,  ammonia  solution, 
ud  the  whole  shall  be  allowed  to  stand  for  not  less  than 
•iree  days  and  shall  be  then  filtered.  ((/)  Preparation 
t  the  oTnmonia  .^oliUion'S. — The  8  per  cent,  ammonia  solution 
hall  be  prepared  by  mixing  one  volume  of  ammonia 
plution  of  sp.  gr.  0*880  with  three  volumes  of  water. 
This  solution  shall  then  be  adjusted  by  the  addition  of 
jiore  strong  ammonia  solution  or  water  as  recjuired  until 
iie  sp.  gr.  of  the  solution  is  0'967.  The  2  per  cent, 
iiimonia  solution  shall  be  prepared  by  nuxing  one 
ilume  of  8  per  cent,  ammonia  solution  with  three 
Illumes  of  water. 

(v.)  Determination  of  potash. — (a)  Muriate  of  potash 
It  from  sulphates. — A  weighed  portion  of  the  sample 
ibout  5  gi-ms.  in  the  case  of  concentrated  muriate  of 
utash  or  10  grms.  in  the  case  of  low-grade  muriate)  shall 
e  dissolved  in  water,  the  solution  shall  be  filtered  if 
ecessary  and  made  up  to  500  c.c.  To  50  c.c.  of  the 
ilution,  placed  in  a  porcelain  basin,  a  few  drops  of  hydro- 
liloric  acid  shall  be  added,  and  also  10  c.c.  or  20  c.c, 
ucording  to  whether  the  portion  weighed  was  5  grms.  or 

0  grms.)  of  a  solution  of  platinum  chloride  containing 
u  grms.  of  platinum  jier  10()  c,c.  After  evaporation  to  a 
vrupy  consiste'ucy  on  a  water-bath,  the  contents  of  the 
asin  shall  be  allowed  to  cool  and  then  treated  with  alcohol 

1  sp,  gr.  0'8()4.  being  washed  bj-  decantation  until  the 
1(  ohol  is  colourless.  The  washings  shall  be  passed 
luoiigli  a  weighed  or  counterpoised  filter  pajier,  on  which 
lie  precipitate  shall  be  finally  collected,  washed  with 
liohol  as  above,  dried  at  100°  C.  and  weighed.  The 
recipitate  is  to  be  regarded  as  KjPtClj.  (b)  iSalls  of 
iilii.^h  containing  sulphates. — A  weighed  portion  of  th;^ 
imple  (about  5  grms.  in  the  case  of  concentrated  sulphate 
t  potash  or  10  grms.  in  the  case  of  kainit   eu"  other  low- 

Irade  salts)  shall  be  boiled  with  20  c.c.  of  hydrochloric  acid 
|nd  300  c.c.  of  water  in  a  half-litre  flask.  Barium  chloride 
■ilution  shall  be  cautiously  added,  drop  by  drop,  to  the 
iiiling  solution  until  the  sulphuric  acid  is  ciiiiipletel_\- 
recipitatod.  Any  slight  excess  of  barium  shall  be  removed 
y   the   addition   of   the   least  possible   excess   of   dilut<' 


sulphuric  acid.  The  liquid  (without  filtration)  shall  be 
cooled  and  made  up  to  500  c.c.  A  portion  shall  then  be 
filtered,  and  50  c.c.  of  the  filtrate  shall  be  treated"  as  in 
paragraph  (v.)  (o),  10  c.c.  or  20  c.c.  of  platinum  chloride 
solution,  as  the  case  may  be,  being  used,  (c)  Potash  in 
fiua-'os  and  mixed  fertilisers. — Ten  grms.  of  the  sample 
shall  be  gently  ignited  in  order  to  char  organic  matter,  if 
present,  and  shall  then  be  heated  for  ten  minutes  with 
1(1  c.c,  of  concentrated  hydrochloric  aeid.  anfl  finally 
boiled  with  300  c.c,  of  water.  The  li<juid  shall  be  filtered 
into  a  half-litre  flask,  raised  to  the  boiling  point,  and  a 
slight  excess  of  powdered  barium  hydrate  shall  be  added. 
The  contents  of  the  flask  shall  be  cooled,  made  up  to  500 
c.c.  and  filtered.  Of  the  filtrate  250  c.c.  shall  be  treated 
with  ammonia  solution  and  excess  of  ammonium  carbonate, 
and  then,  while  boiling,  with  a  little  powdered  ammonium 
oxalate,  cooled,  made  up  to  500  c.c,  and  filtered.  Of  the 
liltrate,  100  c.c.  are  to  be  evaporated  in  a  platinum  dish, 
and  the  residue  heated,  first  in  the  air-bath  and  then  very 
gently  over  a  low  flame,  till  all  ammonium  salts  are 
expelled,  the  tem])erature  being  carefully  kept  below  that 
of  low  redness.  The  residue  shall  be  treated  with  hot 
water,  filtered  if  necessary,  and  the  potash  shall  be  deter- 
mined in  the  filtrate  as  in  paragi-aph  (v.)  (a). 

Methods  of  analysis  of  feeding  stuffs. 

4,  The  methods  of  analysis  of  a  feeding  stuff  for  the 
)iiirposes  of  the  Act  shall  be  as  follows  : — 

(i,)  Preparation  of  the  .sample. — (a)  If  the  sample  is 
already  in  a  fine  condition,  e.g.,  a  meal,  it  shall  be 
thoroughly  mixed,  and  a  portion  for  the  determination  of 
the  moisture  shall  be  at  once  taken,  (6)  If  the  sample  is 
not  in  a  fine  condition,  e.g.,  a  cake,  it  shall  be  carefully 
pulverised  until  the  whole  passes  through  a  sieve  with 
perforations  from  2  to  3  mm,  in  diameter.  It  shall  then  be 
thoroughly  mixed,  and  a  portion  for  the  determination  of 
the  moisture  shall  be  at  once  taken,  (c)  From  the  sample 
thus  prepared,  a  portion  not  less  than  100  grms.  in  weight 
shall  be  taken  and  further  powdered  if  necessary  and 
passed  thi'ough  a  sieve  with  perforations  of  about  one  mm. 
in  diameter,  (d)  If  the  original  sample  is  appreciably  damp, 
or  if  the  operations  of  pulverisation  and  mixing  are  likely 
to  result  in  loss  or  gain  of  moisture,  the  moisture  shall  be 
determined  in  this  portion,  as  well  as  in  the  sample 
])repared  as  in  paragraph  (i.)  {b),  in  order  that  the  restdts 
of  the  analysis  may  be  corrected  to  correspond  with  the 
sample  in  its  original  condition  as  regards  moisture,  (c) 
Materials  which  cannot  be  conveniently  ])ulverised  or 
|)assed  through  a  sieve  shall  be  thoroughly  mixed  and 
sampled  by  the  most  suitable  means,  (/)  The  prepared 
portion  of  the  sample  shall  be  placed  in  a  stoppered  bottle 
and  from  it  the  portions  for  analysis  shall  be  weighed, 

(ii. )  Determination  of  Tnoisture  {loss  on  drying). — A 
weighed  quantity  of  the  sample  shall  be  dried  at  100"  C. 

(iii.)  Determination  of  oil. — [a)  A  weighed  ijuantity  of 
the  sample  shall  be  placed  in  a  Soxhlet  thimble,  which 
shall  then  be  placed  in  the  Soxhlet  extraction  tube  and 
extracted  with  washed,  re-distilled  ether.  At  the  end  of 
3  to  4  hours  the  thimble  shall  be  removed  from  the  Soxhlet 
tube,  dried,  and  its  contents  finely  groinid  in  a  small 
mortar  previously  rinsed  with  ether.  The  »ul)stance  shall 
then  be  returned  to  the  thimble,  the  mortar  being  washed 
out  with  ether,  and  the  extraction  continued  for  another 
hour.  After  evaporation  of  the  solvent  the  oil  shall  be 
dried  at  100°  C,  and  weighed.  The  oil  shall  be  re-dissolved 
in  ether  and  any  undissolved  matter  shall  be  weighed  and 
deducted,  (6)  In  the  case  of  samplcscontaining  saccharine 
matter,  e.g.,  sugar  meals,  the  weighed  portion  in  the 
Soxhlet  thimble  shall  be  washed  twice  with  water,  and 
then  dried,  previous  to  the  extraction, 

(iv,)  Determination  of  albuminoids. — The  iiercentage  of 
albuminoids  shall  be  ascertained  by  multiplying  the 
))ercentage  of  nitrogen  by  6-25,  The  determination  of 
nitrogen  shall  be  cairied  out  as  for  fertilisers  in  absence 
of  nitrates,  (iii,)  (a),  with  control  as  in  (iii.)  (e). 

5.  In  calculating  the  results  of  analyses  the  atomic 
weights  adopted  by  the  International  Contmittee  on 
.\tomic  Weights  shall  be  employed. 

6i  Every   certificate   which   is   affected    by    Regulation 


1 154 


Cl.  XVI.— sugar,  starch,  gum,   Ac. 


[Nov.  15.  1909. 


No.   3  of  the  Fertilisers  and   Feeding  Stufib  (General) 

Rpgulatimis.  1006,  and  thesp  regulations,  ami  which  is 
dated  on  or  after  the  lirst  day  of  .lannary.  IIHI'.I,  simll 
contain  the  following  words  : — "  The  analysis  was  made 
ill  accordance  with  the  Fertilisers  and  Feeding  Stuflfs 
(Methods   of   Analysis)   Regulations,    1908." 

7.  These  reeiilations  may  he  cited  as  the  Kertiliaers 
and  Feeding  Stuffs  (.Method  of  .\nalvsis)  Hegulations. 
1908. 

Hatknts. 

J/rtiiHi-(. ;      M a II  ii/actu  n:  of .     A.    M.    Johnson   and 

J.    Austin.    Hirminghnni.      Eng.    Tat.    ll.!l-_'4.   Mnv   20, 

laoa. 

Cl.vim  is  made  for  a  nianiirc  iirepnred  l)\-  eva|)oratiiig 
horse  urine,  with  or  witliout  tlie  addition  of  snljihuric 
orothersuitalile acid,  until  it  is  liroughl  to  the  eonsistejice 
of  a  syru]!,  such  that  it  will  solidify  on  cooling  ;  or,  l)v 
evajiorating  to  the  point  at  which  charring  begins.  The 
solid  may  lie  liroken  up  and  used  directly,  luit  it  is  pre- 
ferred to  add  solid  ingredients,  such  as  gypsum,  charcoal, 
dry  earth,  ground  liones,  supcrphosjihates,  or  the  like, 
Iiefore  or  atter  siiliditication.  Haw  blood  also  may  he 
added  to  the  urine,  liefore  evaporating.  Tlu*  evaporation 
is  best  carried  out  in  a  vacuum  jian  at  a  low  temjicrature, 
the  finnes  evolved  being  conducted  to  a  snitaltlc  \-esseI 
pontnining  acid. — P.  Sodn. 

Fertilisers:  Milhod  of  making  solid .    15.  F.  Halvorsen, 

Assignor  to  .\orsU  Hydro  -  IClektrisk  Kvaelstof- 
aktiesclskab,  Christiaiiia.  U.S.  Pat.  !l,'!t),3I7, 
Oct.  12.  190!), 

SEF.Fr.  Pat.  ,390,-24-2of  lllOS  :  this.l..  liidS.  I(i:i:(.-  T.  F.  B. 
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BeeU  of  high  potash-  and  low   soda-content.     K.  Andrlik 
and  J.  l^rban.     Z.  Znckerind.  Bohm..  1909,  34,  X—n. 

Previocs  investigations  have  shown  that  substitution  of 
soda  for  part  of  the  potash  in  the  beet  leads  to  a  smaller 
content  of  sugar  in  the  root.  The  authors  have  now- 
examined  the  effect  of  a  deficiency  of  soda  in  the  soil 
on  the  formation  of  sugar  in  the  beet.  Beet  seeds  from 
plants  of  high  sugar  content  were  sown  at  the  end  of 
April  in  drift  .sand  (from  the  Elbe)  of  low  soda-content; 
potassium  chloride,  superphosphate,  and  ammonium 
sulphate  were  used  as  manure,  ami  the  plants  w-cre 
watered  with  rain  water,  (irowth  was  slow  at  lirst.  but 
improved  later,  though  the  weight  of  the  plant  at  the  time 
of  harvest  was  motlerate.  The  roots  were  characterised 
by  the  formation  of  line  rootlets  in  great  abundance,  due 
probably  to  a  deficiency  of  moisture,  since  in  the  sandy 
soil  used,  most  of  the  moisture  and  with  it  the  nutrient 
material,  would  accumulate  at  the  bottom  of  the  pot 
in  which  the  plant  was  grown.  The  sugar-content  of 
the  roots  was  liigh  (19-4  anil  20-.">  per  cent.).  The  ratio  of 
potash  to  soda  in  one  of  the  plants  was  found  to  be  :i()l 
to  1,  the  highest  hitherto  observed  by  the  authors,  though 
they  jiropose  to  make  further  e.X])eriments  with  a  view  to 
increasing  it.  The  investigation  shows  that  a  high  ratio 
of  potash  to  .soda  iscorielated  with  a  highsugar-coiitent  in 
the  beet,  which  appears  to  conlirm  the  authors  conjecture 
that  beet  of  low  soda-content  is  rich  in  sugar. — h.  E. 

Beetroot  jnice  ;    InduMrial  fermentation  of  .     Formic 

ntdehi/de  in  plants  :    liedrmil.i.     1,.   (lentil.    Bull.   Assoc. 
Chim'.  Sncr.  et  Dist..  I!M)9.  27,  lliO— 179. 

Thk  author  has  shown  that  during  growth,  small  ipiantilics 
of  formic  aldehyde  occur  in  the  leaves,  and  to  a  somewhat 
less  e.xteut.  in  the  root  of  the  beet  ;  when  the  lea\cs  have 
ripened  and  turned  yellow,  the  formic  aldehyde  in  this  \ 
part  of  the  ]ilanl  almost  disappeai-s.  .\t  the  beginning  of 
the  campaign,  when  the  roots  arc  not  fully  ripe,  fciiiicii- 
tation  is  often  ditliiull.  .Since  this  trouble  is  obviated  by 
boiling  the  juice,  it  might  be  supposed  that  it  is  due  to 
formic  aldehyde.  Such  is  not  the  case,  however,  since  a 
medium,  jirepaicd  by  liissulving  invert  sugar.  |K'piiinc  and 


distillery  yeast-ash  in  the  liquor  obtained  by  distilling  tl 
leaves  or  root  of  the  beet  with  dilute  sodium  earbona 
solution,  is  normally  fermented  by  distillery  yeast,  Tl 
dittieully  appears  to  be  chieliy  due  t<i  iucoiupletc  hydr 
lysis  of  the  sugar.  Ouring  the  lirst  few  days  of  the  |iroce 
of  extracting  the  sugar  from  the  cossettcs.  the  sugar  ism 
subjected  to  the  action  of  hot  dilute  acid.  The  authi 
shows  that  the  sugar  in  bcetrcwt  juice  is  only  slight! 
hydmlysed  when  tn^atcd  with  0-2.")  )ier  cent,  of  sulphur 
acid  at  .'10  ('.,  whci-eas.  at  the  boiling  tciupcialur 
hydrolysis  is  nearly  complete.  It  is  proliablc  that  tl 
hydrolysiug  pmicr  of  the  yeasts  em|iloyed  by  distillers 
weak  and  may  disappear  altogether  under  the  mnditioi 
which  prevail  in  the  fermentation.  It  is  advisable,  then 
fore,  to  use  hot,  acid  vinasse  instead  of  water  for  diltusioi 
and  to  replace  the  ditlusers  ma<le  of  sheet  iron  by  cast  iru 
dilliisers  in  order  to  avoid  the  danger  of  the  acid  liijui 
attacking  the  metal. — L.  E. 

Raw  cane  sugars  ;    Influenre  of  timpirutiirt  on  the  polar 

sation  of .     H.  \V.  Wilev  and  A.  H.  Bryan.     Z.  Vei 

deutsch.  Zucker-lnd.,  1909,"  91  (>— 922. 

The  influence  of  variations  of  tempcratun'  on  the  polariwi 

tion    of   raw   cane   sugars   is   considerable,    owing   to   th 

))resence  of  appreciable  quantities  of  invert  sugar  in  sue 

products.     .According  to  careful  measurements  the  ])olari 

sation  of  sucrose  is  diminished   by  (l(i(K)3''   Ventzke  pe 

I   per  cent,  of  sugar  for  a  rise  of  temiierature  of  1°  ( 

The  polarisation  of  dextro.se  is  for  all  ]iractical  piir|x)Re 

unaffected  by  moderate  variations  of  temperature.     Th 

polarisation    of    hevulose    is    profoundly    modilied,    th 

la-vo-rotation  decreasing  as  the  tcmperattire  rises,     Thi 

!    decrease  amounts   to  000812"   Ventzke   jx-r    I    per  cent 

'    of  l.inulose  for  1^  ('.  rise  of  temperatun-.      Hence  it  follow 

that  the  inlluence  of  the  temperature  on  the  ))olarisatioi 

I    of  raw  cane  sugars  dcjicnds  on  the  composition  of  the  sugar 

and  that  two  samples  which  have  thi-  same  polarisation  a 

one  temperature  will  not  necessarily  be  identical  at  anotbc 

temperature.     The  authors  have  investigated  the  intluenci 

of  temperature  on  the  direct  polarisation  of  a  number  o 

samples  of  raw  cane  sugars  and  have  tabulated  the  results 

The  solutions  were  made  up  at  the  same  temiMTalures  a: 

those  at    which   they   were  subseipiciitly   polarised.     Tlii 

results  agi-ced    in   most    cases   with    the   values  calculatci 

from    the    known    composition    of    the    samjiles,    sncr--- 

being  determined   by  C^erget"s  method   and   invert  - 

by  cupric  reduction.     The  influence  of  a  rise  of  tem|KTai 

of  1°  C.  may  be  calculated  by  multiplying  Ihi'  jH'rcenta^i 

of  sucrose  by  —  O-OOO:!  and  adding  to  tlic  product  one-hair 

of  the  inveit  sugar  multiplied  by   ;  0-0IIS12.   .\ny  difference 

between    the    obsirvcd    and    calculated    values    may    be 

attributed  to  the  fact  that  therediieing  sugars  pnsen!    ' 

not  always  consist  of  cipial  parts  of  dextrose  and  hevii' 

As   a   general   rule   it    was   fouml    thai    when    the    dii 

polarisation   reached   83° — 84°   Ventzke.   the   ix-adings  at 

higher    tcmiieraturcs    wei-e    lower    than    those    at    lower 

temperatures,   but  with  polarisations  below  these  value!-. 

the  readings  at  higher  temperatures  weir  either  equal  t<i 

or  higher  than  those  at  lower  tcmiieraturcs.     The  |x)iiii 

at  which  the  variation  due  to  hevulose  (iimiiensates  that 

due  to  the  sucrose  is.  however,  not  tixed  but  deiiends  on 

the  general  composition  of  the  sample, — ■}.  F,  B. 

Sugar  in  fresh  or  rxhansttd  rafsettes  ,■  Determination  of 

hy  II.  Pellet's  aqnrons  digrslinn  method,  using  the  Saekt- 
Le  Doric  procedure  vith  hot  digisliou.  A.  l>e  I)octe. 
Bull.  A.S.SOC.  Chim.  Sucr.  et  Uist.',  1909.  27.  180—190. 

The  procedure  is  substantially  the  same  as  the  modified 
Saehs-1.^'  Docle  methoil  of  hot  aipieiais  digestion  nientlv 
dcserilx-d  by  Heizfeld  (this  J.,  1!KI9,  84li).  Thi'  author, 
however,  uses  tinned  cop|)er  beakers.  The  <'ontrivance 
used  to  prevent  lo.ss  of  water  by  evaporation  during 
heating,  consists  of  a  metal  rim  titled  with  a  rubber 
envelope,  the  whole  being  placed  on  tlu'  bi'aker  as  shown  in 
the  ligiirc.  The  amouiit  of  water  lost  during  the  digestion 
is  cpiite  negligible.  ,\  rectangular  watcrbath.  capable  of 
holding  six  beakers,  is  employed  ;  this  bath  is  provided 
with  an  outer  overflow  trougii  and  a  gauge.  The  lattrr 
is  provi<led  with  an  upper  mark  e<irnsiHinding  to  the 
height  of  the  bath,  and  a  lower  mark  inilicating  the  height 
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it  which  the  water  should  stand  in  order  that  tlie  balli 
may  be  full  when  the  beakers  are  introduced.  The  bath 
is  also  provided  with  a  cover  and  the  beakers  are  j)laced 
;n  orifices  in  the  latter.  Experiment  has  shown  that 
Jigestion  for  20 — 2,5  minutes  at  80°  C,  without  any  stirring 

^^ither  before  or  during  heating,  suffices  for  complete 
iffuslon  ;  to  insure  absolute  certainty,  the  author  heats 
the  mixture  for  30  minutes.  The  following  method  of 
working  renders  any  attention  during  digestion  quite 
imnecessary : — The  water  in  the  bath  is  heated  to  boiling, 
Ijie  cover,  with  the  beakers  suspended  from  it.  is  then 
jlaced  on  the  bath,  and  the  source  of  heat  is  removed. 
iVith  a  laboratory  temperature  of  15° — 20°  C.  the  bath 
Bools  to  about  79' — 80°  C.  in  30  minutes  ;  the  conditions 
uisite  to  produce  this  fall  of  temperature  are  easily 
letermined  by  trial.  The  cover  and  beakers  are  then 
lansferred  to  a  double-bottomed  refrigerating  bath 
K>iltaiiiing  cylindrical  compartments  for  the  reception  of 
;he  beakers.  The  current  of  cooling  water  is  distributed 
[rom  the  space  below  the  false  bottom  through  each 
_'linder  and  overflows  from  the  top  of  the  bath  ;  if  the 
sooling  water  is  at  15°  C,  the  contents  of  the  beakers  may 
be  cooled  to  17° — 18°  C.  in  7 — 8  minutes.  A  similar  bath 
9  used  for  digestion  if  it  is  desired  to  effect  the  heating 
ritli  a  current  of  hot  water  which  should  be  maintainetl 
it.a  temperature  of  80° — 82^  C.  After  cooling,  the  beakers 
as  shaken  before  removing  the  covers  ;  the  contents  are 
then  filtered  and  polarised.  The  weights  of  the  material 
imployed  are  (for  the  (German  saccharimeter)  :    2li  gruis. 

Tjof  fresh  cossettes  or  61  grms.  of  exhausted  cossettes. 
|lhc  material  is  digested  a,s  aliove  described  with  177  c.c. 
if  a  mixture  of  water  and  basic  lead  acetate  solution 
'  ontaining  5 — 0  c.e.  of  the  latter)  and  a  400  mm.  tube 
-  used  for  the  polarisation  ;  in  the  case  of  the  exhausted 
■ossettes.  the  reading  is  divided  by  2. — L.  E. 

^ii'ffir-lioU!ie  products  ;    Infl-ueitce  of  the  HO«-.v«f/«/\s  ait  the 

determination  of  the  dry  substance  in  .      V.  Stanek. 

Z.  Zuekerind.  Bohm..  lOOn.  34,  5—20. 

In  the  determination  of  the  amount  of  dry  substance 
m  sugar-house  products,  the  most  serious  errors  are  those 
lue  to  the  presence  of  non-sugar  substances.  With  a 
view  to  discovering  to  what  extent  the  presence  of  various 
Qon-sugar  substances  vitiates  the  results  of  such  deter- 
minations, the  author  has  made  experiments  with  formate, 
eetate,  butyrate,  lactate,  and  glutamate  of  sodium,  with 
ormate,  acetate,  lactate,  and  glutamate  of  i)otassi\nn, 
iiid  with  betaine.  .Solutions  of  these  substances  of 
\  itrious,  known  concentrations  were  prepared  and  used 
,tor  determinations  of  (1)  the  degrees  Balling  of  the 
Hensity  at  17-5°  C,  (2)  the  i)ercentage  of  dry  substaiue 
'from  the  refraetix-c  index  at  20°  C,  and  (3)  the  jjcrccntage 
'f  dry  substance  Ijy  heating  the  solution,  mixed  witli 
■and,  to  102°  C.  mitil  the  weight  was  practically  constant. 
The  results  obtained  by  the  jjicnometric  and  refraeto- 
nietric  methods  differed  widely  from  the  actual  per- 
:;entages  in  many  cases.  Thus,  amounts  ranging  from 
44  per  cent,  (betaine)  to  lt)2  per  cent,  (sodium  formate) 
af  the  actual  quantity  of  substance  were  found  from  th<' 
'ietermination  of  densities  of  5  per  cent,  solutions  ;  with 
the  refractometric  method,  amounts  ranging  from  72  per 
Jent.  (potassium  formate)  to  128  per  cent,  (sodium 
;lotamate)  of  the  actual  quantity  of  substance  were 
found  in  5  per  cent,  solutions.  Of  course,  in  mixtures 
i    non-sugar    substances    positive    and    negative    errors 


woflld  counteract  each  other  more  or  less.  With  most 
of  the  non-sugar  substances,  pienometric  determinations 
give  high  results,  whilst  with  the  refractometric  method, 
the  reverse  is  the  case.  Since,  however,  the  examination 
of  sugar-house  products  and  of  the  mixtm-cs  of  non- 
sugar  substances  ))resent  in  molasses  waste  liquors  uj- 
the  refractometric  method,  yields  lower  results  than  those 
obtained  by  the  gravimetric  method,  it  must  be  concluded 
that  such  materials  contain  a  considerable  quantity  of 
an  unknow  n  substance  of  high  refractive  index.  By  both 
])hysieal  methods,  higher  results  are  obtained  with  the 
sodium  salts  than  with  the  potassium  salts  of  organic 
acids.  In  all  cases,  contraction,  which  varies  with 
different  non-sugar  substances,  occurs  on  dilution  ;  the 
results  appear  to  indicate  also  that  other  changes  occur 
on  dilution,  perhaps  in  the  specific  refraction  of  the 
non-sugar  substances.  The  non-sugar  sub.stances  investi- 
gated can  be  freed  from  water  by  drying  in  an  air-oven 
at  102°  C.  :  betaine  is  thereby  converted  into  tlie  lactone. 
Salts  of  volatile  organic  acids  are  slightly  dissociated 
on  drying,  and  yield  traces  of  carbonates.  It  may  be 
presumed  that  tlie  behaviour  of  the  non-sugar  substances 
on  drying  would  be  affected  by  the  presence  of  large 
ijuantities  of  sucrose  ;  the  author  proposes  to  deal  with 
this  subject  later. — L.  E. 

iSurrode  and  other  .sugarti  ;   New,  sensitive  reaction  for . 

E.   Pozzi-E.scot.      Bull.  Assoc.   Chim.   Sucr.   et  Dist., 
1909,  27,  179—180. 

OSB  c.c.  of  a  5  per  cent,  solution  of  ammonium  molybdate, 
and  2  c.c.  of  the  .solution  under  examination,  are  placed 
in  a  test-tube  and  10 — 12  c.c.  of  sulphuric  acid  are  care- 
fully poured  down  the  side  of  the  tube.  If  the  solution 
contains  more  than  0-0005  gnu.  of  svicro.se.  a  blue  ring 
a]i]iears  in  less  than  20  minutes  at  the  junction  of  the 
acid  and  the  aqueous  soUition.  If  the  coloration  does 
not  appeal',  the  upper  jiart  of  the  tube  is  heated  until 
the  liquid  just  boils  but  no  longer,  and  in  less  than 
30  minutes  the  blue  ring  appears  ;  in  this  way,  0-00002  grm. 
of  sucrose  gives  a  distinct  reaction.  The  author  proposes 
to  show  shortly  that  the  reaction  may  be  used  to  dis- 
tinguish different  sugars. — L.  E. 

Malt  surjar  [mofto.vc]  ,-   Action  of  Felilintj  s  siolution  on . 

W.   L.   Lewis.     Amer.   C'hem.   .1.,    li)0<l,   42.   301—310. 

(See  this  .J.,  1908,  31.) 
The  mode  of  procedure  was  a.s  follows  : — Solutions  of 
barium  hydroxide  (181  grms.  of  crystallised  barium 
hydroxide  in  750  c.c.  of  water),  copper  sulphate  (05-6  grms. 
of  hydrated  salt  in  300  c.c).  and  maltose  (24  grms.  of 
hydrated  malto.se  in  70  c.c.),  weie  heated  to  boiling. 
The  untiltered  barium  hydroxide  solution  was  added 
slowly,  and  with  shaking,  to  the  copiier  solution,  the  hot 
solution  of  maltose  being  similarly  added  to  the  mixture. 
The  whole  was  heated,  with  occasional  shaking,  in  lioiling 
water  for  an  hour,  during  which  time  complete  reduction 
was  effected.  The  quaiitity  of  maltose  used  was  just 
sufficient  to  reduce  practically  the  whole  of  the  copper 
under  these  conditions.  The  nature  and  proportions 
of  the  products  were  then  determined  ;  the  carbon 
dioxide  was  determined  in  independent  experiments  in 
which  a  solution  of  40-1  grms.  of  sodium  hydroxide  in 
400  c.c.  of  water  was  substituted  for  the  barium  hydroxide 
solution  previously  mentioned.  \  total  i|uantity  of 
136-8  grms.  of  anhvdrous  maltose  yielded  :  carbon  dioxide, 
10-6;  formic  acid,  4-74;  non-volatile  gums  consisting 
chieily  of  glucosido- acids.  132-8  grms.  On  hydrolysis,  the 
latter  yielded  47-5  grms.  of  dextrose  and  82-35  grms.  of 
non-volatile  acids,  including  :  oxaUc  acid,  0-35  ;  glycollic 
acid.  3-92 ;  (/-mannonie  lactone,  30-25 :  and  a  new 
hexonie  acid  (mo.st  probably  u-hydroxymethyl-rf-ribonic 
acid).  10-5  grms.  The  nature  of  the  remaining  37  grms. 
of  acitls  was  not  established.  The  proportions  of  the 
various  acids  (especiallv  formic  and  carbonic  acids) 
differ  markedly  from  those  observed  by  Xcf  in  the  case 
of  dextrose,  laeVulose,  and  mannose  respectively  (loc.  cit.), 
and  whilst  these  hexoses  were  found  to  yield  largo 
amounts  of  glyceric  and  trihydroxybutyric  acids,  the 
author  has  not  established,  with  certainty,  the  presence 
of  any  monobasic  ixeids  containing  3  or  4  atoms  of  carbon 
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in  the  products  from  maltose.  It  is  certain  also,  that 
oxidation  of  maltose  by  Frhlings  solution  is  not  accom- 
panied by  any  very  ayiprt't-iablc  hydrolysis  into  two 
molecules  of  dextrose,  the  ntain  oxidation  jiroduets 
being    glueosido-niouobasie    acids.  Aecordine    to    the 

author's  experiments,  it  is  extremely  probable  tiuit  only 
two  liexonic  acids,  viz.,  rf-inannonic  and  a-hydroxynietbyl- 
(/-rihonic  acids,  are  obtained  in  the  hydrolysis  of  the 
glucosido-acids  formed  by  the  action  of  Fehlinjf's  solution 
on  maltose.  "  In  that  ease,  both  acids  must  be  foriued 
by  an  asymmetric  benzilic  acid  rearrangement  from 
1,2-maltosone  aiitl  2,;i-nialtosoiie  respeetivi  ly.''  "1.2-rf- 
Glneosone  which  must  be  the  common  iuternuiliatc 
l)rodu*'t  when  dextrose,  bevtilose,  and  rf-maiuu)se  arc 
oxidised  by  Fchling's  solution,  gives,  on  the  other  hancl, 
by  a  partial  asyinmetrie  benzilic  acid  n-arrangement, 
mainly  rf-gliiconic  acid  and  only  small  amounts  of  rf-man- 
nonic  acid"  lihid.).  The  author  has  niaile  preliminary 
oxperiments  on  the  i)cha\iour  of  barium  hyriroxide  on 
<f-maltosone  and  (/-glucosone  which  tend  to  confirm 
these  conclusions  witli  regard  to  the  formation  of  hexonic 
acids  from  maltose  and  the  hcxoscs  in  tiuestion.  but 
further  work  is  necessary  to  obtain  decisive  results. — L.  E. 

>S'«>i».       D.     Hooper.         Ann.     Rept.     Indian     Museum, 
Indu.strial  Section,  1908-9,  16. 

Sirix  or  siris/i  is  a  yellowish  powder  consisting  of  the 
roots  f)f  Krfmurus  aucheriaiins,  a  plant  of  the  lily  family. 
It  has  a  sweetish  taste  liUc  that  of  liquorice  root.  It 
possesses  the  property  of  forming  an  adhesive  vegetable 
glue  with  water,  and  is  employed  for  moulding  into 
vessels  for  containing  oil.  Its  composition  is  as  follows  : — 
moisture,  i)-7r>  ;  sugar,  etc.,  19'50 ;  mucilage.  4,)'17  ; 
albumin.  ."ill3  ;    fibre.   12-00  ;    and  ash,  T'OS  per  cent. 

— E.  W.  L. 

Siu/fir  produrtion  in   1907-8.     Monit    Off.   du  Commerce, 
Oct.   14.    1909.     [T.H]. 

Thk  total  sugar  production  of  Euiope  during  the  season 
1908-9  is  estimated  at  <).4S7.000  metric  tons,  as  compared 
with  6..'>l>2,0')()  tons  in  19078.  This  amount  is  distributed 
among   the   various   jjrodueing  countries  as   follows  : — 


1907-8. 


1908-9. 


France 

Oerniaiiy 

Metric  tons. 

727,712 

2,129,597 

1,424,657 

1,410,000 

232.352 

175.184 

462,772 

Metric  toii». 

785,000 

2,060.000 

1,400,000 

Russia   

1.275,000 
255.000 

HoUand 

Other  countries  

212.000 
500.000 

Total    

6,562,274 

6,487,000 

Metric  ton=2,204-6  lb. 
The  i)roductlon  of  cane  and  beet  sugar  in  extra-European 
countries  is  estimated  at  7.7<i5.500  metric  tons  in  1908-9 
as  against  7.;W9.381  tons  in  1907-8.  Thus  the  total 
production  of  sugar  during  the  1908-9  season  was  about 
I4,252,.')00  metric  tons,  as  compared  with  13,91  l,().'>i') 
tons  in  1907-8. 

Patents. 

Sugar  ;  Art  of  mnkitig .     S.  von  fiiabski,  Kruschwitz, 

Germany.     U.S.  Pat.  934.91)5,  Sept.  21,  1909. 

Bket  chips  are  dried  by  means  of  hot  lime-kiln  gases. 
from  which  mechanical  impurities  have  been  remove<l. 
The  gases  arc  then  freed  from  the  moisture  absorbed  from 
the  chips,  and  utilised  in  the  carbonatation  process. 

— W.  P.  S. 

Saccharine  juices  ;    Process  for  aidpliilating  and  desulphi- 

laling and  its  applicalions  to  mrioits  fcrniciiUitioii 

industrien.     E.     A.     Harl)ct.     Sixth     .\ddition,     dated 

July  18,  1908,  to  Fr.  Pat.  361,809,  Oct.  27,  1905  (tl^j8 

J.,  1906,  12-29  ;    1907,  109,  70S,  12.')0  ;    1908,  8213,  953). 

The  juice  is  heated,  prior  to  desulphitation,  by  passage 

through  a  coil  heated  l>y  waste  steam  ;   at  a  certain  stage 


of  its  descent  through  the  desulphitating  column,  the  juki 

passes  out  through  a  pi))e  to  another  heating  coil  am 
thence  baik  to  the  desulphitating  column  at  a  stage  lowe^ 
than  that  at  which  it  letl.  The  ))erforatcd  plates  of  th' 
desulphitating  cohmui,  and  the  heating  and  refrigeratin 
loils.  are  so  constructed  that  only  a  small  (|uantity  0 
lii|uid  is  mider  treatment  at  a  given  time.  The  desulphi 
fating  eohinui  consists  of  cement  (reinforced  or  not), ant 
is  made  in  one  ]iiccc  or  built  of  rings.  The  desul]>hitatiai 
is  carried  out  under  reduced  pressure,  the  :unount  0 
air  introduced  being  controlled  by  a  s)iceial  nuMcury  rcgu 
lator.  .\  current  of  air.  sterili.sed  by  tiltration  througl 
cotton  wool,  is  injected  into  the  desulphitate*!  and  coQMC 
juice,  and  the  latter  Kulisei|uently  passes  to  the  a  ratill( 
column  described  in  the  fourth  addition  (li>r.  rll.,  1908 
826).— L.  K. 

Juice  hoihrf  for  suijiir  or  olhi  r  iinluMrii  '      1!.   Degroiie 
Fr.   Pat.  401.492,  April  1,   19(9. 


Thk  lubes  of  the  tubidar  heaters  are  slit  longitudinally 
as  shown  at,  a.  <«',  an<l  the  edges  of  the  slits  are  joine<l 
by  walls,  r,  r',  so  that  the  tul)es  are  divided  into  twe 
or  three  compartments  in  order  to  increase  the  hcatiiif! 
surface.  The  slits  do  not  extend  to  the  ends,  </,  of  the 
tubes  which  are  expanded  into  the  tube  plates. — \V.  H.  C. 

Diffusion  ;    Process  and  nppiirntus  for  continuous  . 

K.  Abraham.     Fr.  Pat.  401,818,  April  7,  1909.     Under 
Int.  Conv.,  April  9,  1908. 

Thk  cossettes  previously  heated  to  70  — 90'  C,  e.ij.,  by 
admi.xture  of  hot  juice,  are  carried,  e.g.,  by  a  si'rew 
convej'or  in  a  network  easing,  to  the  lower,  conical,  lixcd 
part  of  a  vertical  dilfuser.  This  part  of  the  dilTuser  i» 
providctl  with  sieves  through  which  the  descending  juice 

rses  to  a  chamber  t>r  chambers  bounded  on  one  side 
the  sieves.  Sufbcient  sjiacc  is  left  between 
the  wall  of  the  diffuscr  and  the  sieves  for  the 
cossettes  t<i  pass  into  the  upper  part  of  the  ditTuiicr 
which  is  kept  slowly  rotating.  As  the  cosscttei 
ascrend.  they  slowly  accpiire  the  rotatory  motion  and 
become  uniformly  distributed.  Water  (preferably  heated 
to  .")0  ('.)  is  introduce<l  at  the  top  ol  the  dilTuser  in 
quantity  nearly  snUicient  to  till  the  latter.  The  juice  i« 
drawn  olf  from  the  above-mentioned  chambers  by  cocks, 
the  latter  .serving  to  ctmtrol  the  circulation  of  the  juice. 
The  cossettes  which  leave  the  top  of  the  ditTuser  are  then 
expressed  ;  the  press-water,  or  the  press-water  mixed 
with  molasses,  may  be  introduced  by  means  of  a  fimnel 
into  the  diffuscr  at  such  a  depth  below  the  surface  that 
its  scigar-contcnt  is  equal  to  that  of  the  juice  at  that 
depth.  The  juice  which  drains  through  the  conveyor 
casing  passes  into  a  back,  and  thence,  together  with  the  juice 
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from  the  bottom  of  the  diSuser,  through  a  reheater,  to  be 
mixed,  afterwards,  with  fresh  cossettes.  The  juice  which 
overfiows  from  the  Ijack  pa.sses  to  tiie  satiirators ;  if  desired, 
the  juice  from  the  bottom  of  the  diff\iser  may  be  sent  to 
the  saturators  direct.  Both  the  juice  that  goes  to  the 
reheater.  and  that  which  goes  to  the  saturators,  should  be 
fileed  from  pulp  ;  the  latter,  after  admixture  with  a  little 
juice,  is  pumped  into  the  lower  part  of  the  ditfuser. — L.  E. 

Sugar  juices,  etc.  ;    PrvcefiK  fur  Ilia  piiri/icaiion  uf /;// 

nieaufi  of  liydrofluosilicic  acid.      Soc.   Civile  des  Brevets 
du  A.  Schoonjans.     Ger.  Pat.  •ilS.lliC),  Sept.  •>(),  1907. 

The  content  of  potassium  comljined  with  organic  auids 
present  in  the  sugar  juice  is  first  determined  in  a  small 
portion,  for  example,  by  precipitation  with  tartaric  acid, 
and  then  the  juice  is  treated  with  a  quantity  of  hydro- 
fluosilicic  acid  sufficient  only  to  jirecipitate  this  portion  of 
the  potassium.  It  is  claimed  that  in  this  way  the  precipi- 
tate produced  is  of  a  crystalline  form  and  filters  readily. 
The  potassium  salts  of  inorganic  acids  left  in  the  juice 
are  said  to  have  no  injurious  influence  on  the  crystallisation 
of  the  sugar. — A.  S. 

"Dextrine,  gum.  starch,  or  like  nialeriuU  ;    Manufacture  of 

.     C.  Hervey.  Salford.     Kng.  Pat.  20,484.  Sept.  -29, 

190«. 

This  invention  relates  to  the  manufacture  of  dextrin, 
gum,  starch,  etc..  from  farinaceous  or  mealy  substances. 
The  raw  material  is  mixed  with  only  a  sufficient  quantity 
of  salt  solution  or  salt  and  acid  (mineral  or  organic  acid 
or  acids)  solution  to  render  it  damp  ;  e.g.,  1  ton  of  raw 
material  is  mixed  with  a  solution  of  20  lb.  of  sodium 
chloride  in  about  20  gallons  of  water.  The  mixture  is 
powdered  and  graded  in  a  dressing  machhie,  and  the  fine 
powder  is  then  submitted  to  the  action  of  an  electric 
current  until  the  desired  degree  of  conversion  is  attained. 
the  product  finally  being  passed  through  another  dressing 
machine. — L.  E. 

Carbohydrates  into  hydrocarbons  ;    Process  /or  converting 

.     A.     Heineniann,    London.     Eug.     Pat.     13,2.'>2. 

June  22,   1908. 

Carbohydrates  are  converted  into  hevuiinic  acid, 
CH3.CO.CH2.CH.2.COOH,  by  treatment  with  dilute 
sulphuric  or  hydrochloric  acid.  When  this  is  heated  to 
130" — 140°  C.  with  li  parts  of  phosphorus  trisulphide, 
thiotolene, 

CH3.(r  ^CH, 

distils  over.  Instead  of  phosphorus  trisulphide.  sulplun-. 
hydrogen  sulphide,  or  alkali  or  other  sulpliides  may  Ije  used. 
If  phosphorus  pentasulphide  is  used,  hydroxythiotolene  is 
produced;  this  is  converted  into  thiotolene  l:iy  reduction. 
The  thiotolene  is  now  passed,  together  with  hydrogen  or 
I  water-gas,  through  a  tube  containing  finely-divided 
metal  (e.g.,  copper  or  nickel),  heated  to  300  — 500'-  C, 
when  the  sulphur  is  eliminated  and  methylbutine,  C'sHg,  or  i 
CH2:C(CH3).CH  :  CHj,  is  produced.  When  a  temperature  '! 
above  500"  C.  is  employed,  the  polymer,  CjoHig,  is  formed. 

— T.  F.  B. 

Sugar ;    Process  for  making [synthetically].     C.    P. 

Stewart,  Assignor  to  National  Sugar  Co..  Los  Angeles. 
Cal.      U.S.  Pat.  935,942,  Oct.  5,  1909. 

.SEEFr.  Pat.  381,292  of  1907  ;   this  J.,  1908,  171.— T.  F.  1'.. 


.imorphophallus  ;     Method   of    making   insoluble   in   water    j 
the  {mucilaginous]  root  substances  of    various    kinds    of 

.     MertensmidCo.,  andii.  Jerosch,  Charlottenburg, 

and  H.  Lyncke,  Berlin.     Eng.  Pat.  18,493,  Sept.  3,  1908. 

See  Fr.  Pat.  393,426  of  1908  ;  this  J.,  1909,  103.— T.  F.  B. 

Purifying  gums,  gum  resins,  etc.     Eng.  Pats.  20,529  and 
6917.     See  XIILB. 


XVII.— BREWING,    WINES,    SPIRITS,    &C. 

Malt ;        Proteolytic    enzi/mi     of .      P.    Schidrowitz. 

.1.  Inst.  Brewing,  19(19.  15,  592—595. 
Thk  author  has  determined,  by  the  method  [ireviously 
described  (this  J.,  1903,  958),  the  proteolytic  capacities 
of  a  number  of  malts,  prepared  under  known  conditions 
from  barleys  of  known  (jrigin  of  the  season  1904.  A  table 
is  given  showing  the  values  obtained,  together  with  the 
other  analytical  numbers  for  the  nuilts.  In  general,  the 
proteolytic  capacities  show  a  much  smaller  range  than 
do  the  coriesponding  diastatic  powers,  probal)ly  owing 
to  the  fact  that  the  proteolytic  enzyme  is  of  a  much  mote 
sensitive  nature  than  diastase.  At  the  same  time  there 
are  a  number  of  ca.ses  in  which  the  figures  for  proteolyti-- 
capacity  appear  to  give  useful  hints  wliicli  are  not  afforded 
by  the  fig\ires  for  diastatic  jiower. — T.  H,  P. 

Yeast;     A   new  method  for  purifyiiu/  infected  .'     G, 

Thevenot.     Amer.  Brew.,  1909.  8,  397.     Z.  Spiritusind., 
1909,  32,  461. 

The  researches  of  Henaeberg  on  the  purification  of 
infected  yeast  by  washing  in  antiseptics  have  been 
continued  by  the  author  who  finus  that  dilute  sulphuric 
acid  yields  the  best  results.  Very  small  quantities  of 
the  acid  destroy  bacteria  whi'e  notably  larger  concentra- 
tions are  necessary  to  affect  yeast  cells.  In  practice  the 
author  prefers  to  use  a  solution  of  ammonium  persulphate 
which  yields  by  hydrolysis,  ammonium  sulphate,  sulphuric 
acid  and  free  oxygen.  75 — lUO  lb.  of  yeast  are  diluted 
with  an  equal  weight  of  water  containing  1  lb.  of  ammonium 
jicrsulpliaf  e  ;  after  standing  over  night  the  liquid  is  drawn 
off  and  the  yeast  washed  with  water. — R.  L.  S. 

Dextrose,  mannose,  and  fructose  ;     Fermentation  of  

by  yeast-juice.  A.  Harden  and  A\'.  J.  Young.  Koy. 
Soc.  Proe.,  1909,  81B.,  336—347. 
The  results  comnmnicated  previouslv  by  the  authors 
(this  .1..  1906,  490  and  1111  ;  1908,  870)  were  obtained 
exclusively  with  dextrose.  In  the  present  paper  an 
account  is  given  of  the  behaviour  of  mannose  and  fructose 
towards  yeast-juice  both  in  the  presence  and  absence 
of  added  phosphate.  Buchner  examined  the  fermentation 
of  fructose  by  yeast-juice  and  found  that  it  jjroceeded 
at  precisely  the  same  rate  as  that  of  dextrose,  but  no 
experiments  with  raaimose  ajjpear  to  have  been  performed. 
The  fructose  employed  in  the  authors'  experiments  was 
Kahlbaum's  fructose  prepared  from  inulin.  The  mannose 
was  jjrejiared  by  the  hydrolysis  of  ivory-nut  and  was 
purified  liy  conversion  into  the  phenylhydrazone,  wliich 
was  recrystallised  from  hot  water  and  was  finally  de- 
composed by  benzaldehyde  in  the  usual  maimer.  All 
the  experiments  were  carried  out  at  a  temperature  of 
25°  C.  in  the  presence  of  toluene.  The  results  of  the 
investigation  show  that  mannose  behaves  towards  yeast- 
juice,  both  in  the  presence  and  absence  of  added  phosphates, 
in  the  same  manner  as  does  dextrose.  Fructose  resembles 
dextrose  and  mannose  in  its  behaviour  towards  yeast- 
juiee,  but  in  the  presence  of  phosphates  it  is  much  more 
rapidly  fermented  than  the  other  sugars,  and  the  optimum 
concentration  of  phos))hate  is  much  higher.  Fructose 
has  the  property  of  inducing  rapid  fermentation  in  the 
presence  of  yeast-juice  in  solutions  of  dextrose  and  mannose 
containing  such  an  excess  of  jihosphate  that  fermentation 
otherwise  proceeds  very  slowly.  This  proi)erty.  taken  in 
connection  with  the  facts  that  fructose  is  rapidly  fermented 
in  the  presence  of  phosphate,  and  that  the  optimum 
concentration  of  ])hosphate  for  fructose  is  much  higher 
than  for  dextrose  or  mannose,  appears  to  indicate  that 
fructose  when  added  to  yeast-juioe  does  not  merely  act 
as  a  substance  to  be  fermented,  but,  in  addition,  bears 
some  specitic  relation  to,  or  actually  forms  a  permanent 
part  of,  the  fermenting  complex.  No  similar  property 
is  possessed  by  dextrose  or  mannose.    -W.  P.  S. 

Brewing   waters;      Determination   of  gypsum   and   other 

salts  in  treated .     H.  F.  E.  Hulton  and  F.  E.  Da\-. 

Brewers'  .1.,  1909,  45,  620. 
By  determining  the   »p.   gr.   of  solutions  of  gypsum   of 
various  concentrations  the  authors  find  that  the  increase 
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of  sp.  gr.  js  exactly  proiMitional  to  the  amount  of  eypsum 
in  solution,  which  mnomit  ran  bo  ascertaiupd  \,v  the  use 
ot  an  appropnatc  fa,  tor.  Kaoh  grain  of  Uissolvrd  KVp.'-uni 
per  gallon  convsi.ond.s  with  an  increase  in  sp.  "gr.  of 
li.  !.  «  *  ''''^*"  (water=I(KIO^)  so  that  liv  innltiplvinK 
the  difterenee  m  sp.  gr.  of  the  treated  and  nntreated 
waters  hy  1/001 U.  or  8SI.  the  nmnher  of  grains  of 
gypsum  which  have  been  dissolved  in  each  gallon  of 
water  is  obtained.  The  method  may  be  ni)plie<l  to  the 
determination  of  a.lded  salts  other  than  gvpsnm.  and 
the  tollowmg  factors  arc  given  for  olitainine  the  number 
ot  grains  pj-r  gallon  of  various  salts  :  calcium  .arbonate 
« ;  crystallisetl  magnesium  sulphate,  l:}.") ;  anhydrous 
inagnesium  sulphate,  IJti ;  anhydrous  sodium  carbonate 
<>4  ;  sodium  chlonde.  100  ;  anhydrou.s  sodium  sulphate 
/.5;     potassmm   sulphate.  8.1:    potassium  nitrate.    111. 

—  W.  1'.  S. 

Iliiif  ,■    PhosphoruM  lompoundg  in  .  p.  Carles.     Bull 

Soc.  Chini.,  I!109.  5.  902 — (MiO. 
The  author  has  detennined  in  a  number  of  (;ironde  wines 
the  total  phosphoric  acid  and  the  amount  present  as 
inorganic  phosphate,  the  difference  between  these  amounts 
giving  the  phosjihoric  ai  id  combined  with  organic  com- 
pounds. The  majority  of  the  wines  examined  contained 
l)hosphoric  acid  in  both  forms.  Contrary  to  the  generally 
accepted  vie«-  that  the  organic  phosphate  is  present  as 
lecithin  the  authors  experiments  indicat.'  that  more 
probably  it  is  pi-escnt  as  potassium  or  calcium  glycero- 
phosphate. Normally  the  organic  phosiihate  corresponds 
to  about  one-tenth  of  the  total  or  one-fifth  when  <  alculated 
as  glycerophosphate.  In  the  (lironde  ix-d  wines  the  amount 
of  phosiihonc  acid  as  inorganic  jihosphate  varies  from  0  o') 
!°  noM-^""-  I"!;,'''"'-  f''«'  «-*  organic  jihosphatc  from  (113 
to  0-0().>  grm.  Ihc  white  wines  contain  0(i  to  01!l  unn 
of  phosphoric  acid  present  as  inorganic  jihosphatc  iierlitic 
and  up  to  0-0.->  grm.  as  organic  phosphate.  The  ma.ximum 
of  inorganic  acid  is  found  in  the  red  -pains  -  wines  grown 
on  the  old  rdliivial  soils  of  the  Garonne  and  in  the  White 
hautcrnes;  .the  red  ■■,,alus'-  wines  also  contain  most 
organic  phosphate,  but  the  amount  is  very  variable  The 
pho.sphone  aeid  content  of  the  (Jirondc"  wines  deserves 
consideration  in  connection  with  their  physiological 
value. — E.  P.  A.  '    -'         e 

SaUcylic  acid ;     iMtermimUion  of  .  ,«  wine      W    1) 

Bigelow.     U.S.  Dept.  of  Agric.     Bull.  Xo.   122,   IttOl' 
b4 — 4)7.  ' 

After  carrying  out  a  number  of  experiments  with  different 
solvents  for  the  extraction  of  the  salieylie  acid,  the  author 
recommends  the  following  method  foV  the  determination 
of  sahcylic  acid  in  wine.     0,u-  hundred  e.c.  of  the  sample 
are  acidihed  with  .">  e.c.  of  sulphuric  acid  fl  :  3),  50  t- c 
of    either    carbon    tetraehloride    or    toluene    are    added" 
the   mixture   is   gently   but    thoroughly   mixed,   and   the 
solvent  separated  by  centiifugal  action.     T«enty-Hve  c  c 
of  the  solvent  are   then   Iransfened   to  a    weighed   Hask 
the  solvent  is  allowed  to  evaporate  sijontaneoiislv.  ami 
the   residue  is   weighed.     The   residue   is   then   dis.solved 
in  alcohol,   and  titrated  with   AVlOO  barium   hydroxide 
nooV.?'."     ™^''/-'^-    "f   «1'''<   solution   corresponds    with 
000138    grm     of    salicyli.-    acid.     This    gravimetric    and 
volumetric    determination    was    found    to    be    the    more 
accurate  when  the  amount  of  salicylic  acid   present    was 
not    less   than   OOi.")    grm.    per    100   e.c.      With    smaller 
ijiiantities  it  wa.s  found  to  be  better  to  dissolve  the  residue 
of  salicylic  acid  m  alcohol,  and  determine  the  quantity 
colorimctncally   with   feme   chloride,   after   dilutin--   thV 
alcoholic  solution  with  water. — W.  P.  S. 

lliH*  vineyar  haclrri,,.     A.  .J.  I'erold.     Zeniralbl       Bakt     t 
u.    Parasitenk..    l!K)!t,    II.  Abt.,    24.    13—5.5.       Cheni' 
/entr..  lOOit.  2.   1304.  I 

The  i-esults  of  the  authors  investigations  of  wines  of 
dilTerent  origin  show  that  each  type  of  wine  contains 
a  di.stmct  kind  of  acetic  bacteria.  Sweet  wines  of  high 
gravity  contain  acetic  bacteria  which  are  powerful  producers 
of  acid  whilst  the  lighter  Mid-Euroi)can  «-incs  contain 
acetic  bacteria  which  are  less  active  in  this  respect  It  I 
was  not  found  possible  to  isolate  two  different  kinds  of  ' 
acetic     bacteria    from    one    wine.     The    proportion.^    of   I 


alcohol  required  to  prevent  the  souring  of  the  wines  are 
different  for  the  different  kinds  of  bacteria,  amounting 
to  as  nuuh  as  l5-.->— 16  per  cent,  by  volume  in  the  case 
of  the  ba(  term  of  sweet  wines  of  high  gravity. A.  S. 

Spirit";     M,lhod^   of   aii,ily.oi-i   of   distilled .      L     M 

Tolinan    and    W.    E.    Hillyer.     I'.S.    Dent,    of    \gric 
Bull.  Xo.   122.  liWn.  200-^212.  ■  6      • 

A  FEW  modilications  of  some  of  the  methods  adopted  by 
the  Association  of  Official  Agricultural  Chemists  (l'.S..\!) 
are  suggested,  the  alterations  menfione<l  having  been  found 
to  be  of  value. 

iMiimiiuilion  of  colouriiuj  maUtrn. — Fifty  e.c.  of  the 
whiskey  are  evaporated  to  dryness,  the  residue  is  dis.solved 
in  2(j-3  e.c.  of  05  per  cent,  alcohol  and  diluted  to  a  \olumc 
of  oO  e.c.  with  water.  Twenty-five  e.c.  of  this  solution  are 
placed  in  a  separating  funnel  and  mixed  with  20  c.e.  of  a 
solution  consisting  of  100  e.c.  of  aniyl  alcohol,  3  e.c.  of 
syrupy  phosphoric  acid  and  3  e.c.  of  water.  The  mixture 
isagitated  and  allowed  to  separate  tb ice  times  successively, 
the  aqueous  layer  being  then  drawn  off  and  diluted  to'a 
volume  of  25  i-.c.  with  50  jier  cent,  alcohol.  The  color- 
ation  of  this  solution  is  then  coni]>ared  in  a  coloriinetei 
with  that(if  the  remaining  25  e.c.  whidi  have  n<it  been 
treated  with  the  amyl  alcohol  mixture,  the  iicrcentage  of 
colour  insoluble  in  amyl  alcohol  being  thus  obtained,  that 
is  to  say.  caramel  can  bo  separateil  from  the  naluiai 
colouring  matter  of  the  wliiskey.  The  natural  colouring 
matter  can  also  be  determined  by  evaiwrating  M  e.c.  of 
the  sanii)lc  to  dryness,  taking  up'thc  residue  with  15  e.c 
of  water,  filtering  the  solution,  and  washing  the  lilt«r 
until  the  filtrate  measures  nearly  25  e.c.  About  2(i-3  c.o. 
of  05  per  cent,  alcohol  are  thenadded  to  the  tilt  rate,  and 
the  volume  is  made  up  to  .50  e.c.  by  the  addition  ot  water. 
The  colour  of  this  solution  is  then" compared  with  tliat  of 
the  original  sample,  the  reading,  subtracted  from  i(X), 
giving  the  percentage  of  natural  colouring  matters. 

Vftinniuatio,,  of  fusel  oil.— A  few  modilications  in  the 
Alleii-.Mai(piardt   method  (.see  Schidrowitz.  this  .)..   I!I02. 
815)  are  suggested.      In  the  extraction  i)art  of  the  milhoii 
the  carbon   tetrachloride  used  should   be  of  the  highest 
punty,  and  two  washings  with  sodium  sulj^hate  solution 
are  considered   to   be  necessary  in  order  to  remove  all 
.sodium   chloride  from   the   carbon   tetrachloride  extract. 
The  oxidising  ])art  of  the  |irocess  is  carrieil  out  as  follows  :— 
Exactly  .50  e.c.  of  a  .solution,  prepared  by  adding  200  e.c. 
of  concentrated  sulphuric  acid  to  a  .solution  of  2(M)  grins, 
of  potassium  bichromate  in  1800  e.c.  of  water,  aiv  a^Med 
to  the  c;.rbon  tetrachloride  solution  of  the  higher  alc<.hol« 
and  the  mixture  is  boiled  gently  for  8  hours  under  a  high 
reflux  condenser.     The  mixture  is  then  transfiMrcl  to  a 
separating  funnel,  and  the  bichromate  solution  is  sc-paiated 
from  the  carbon  tetrachloride.      The  latter  is  washed  free 
from  bichromate,  and  the  total  bichromate  solution  ami 
w'ashmgs  are  collected  in  a  500  e.c.  Hask  and  diluted  to 
the  mark  with  water.     Two  hundred  e.c.  of  this  solution 
are  then  treated  with  .>0  e.c.  of  jxitassium  iodide  solution 
(100  grms.   of    the  salt   to   100  e.c.   of  water).  .50  e.c.   of 
approximately    J.V-sodiuui     thiosul]>hatc     solution,    and 
20  e.c.  of  concentrated  hydrochloric  aiid.     The  excess  of 
bichromate  is  then  titrated  with  .V  '10  .sodium  thiosulphatc 
.solution.      .\    blank   determination   is  carried   out   at    the 
.same  time,  starting  at  the  point  where  the  carbon  tetra- 
chloride is  washed  with  .sodium  chloride.     The  ililfeirme 
in  the  number  of  e.c.  of  .V   10  thiosulphate  solution  iisc-d 
in  the  actual  determination  and  in  the  blank  eorresfionds 
with  the  amount  of  fusel  oil  present.     Each  e.c.  of  .V  '10 
thiosulph.itc  solution   is  ei|uivalent   to  0-OOI773  gnu.  of 
amyl   aUi.liol.   in   terms  of   which  the  fusel  oil   may   be 
expressed.     This  factor  was  obtained   by  actual   cxinri. 
ments  with  amyl  alcohol. — W.  P.  .S. 

FttSfl  oil;     Dekrmiiialion   of hi/  alkiilint.   p<rmiin- 

gunate.     A.  S.  Mitchell  and  C.  R.  Smith.     I'.S.  Deiit.  of 
Agric.  Bull.  No.  122.  1900,  199—205. 

The  authors  have  worked  out  the  concUtions  necessary  to 
produce  delinitc  oxidation  of  the  various  higher  alcolboU 
by  alkaline  [xitassium  permanganate  solution,  and 
suggest  the  follow  ing  ])rocc9s  for  the  determination  of  the 
higher    alcohols    obtained    in    the    carbon    tetrachloride 
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extract  from  distilled  spirits.  This  carbon  tetracMorido 
solution  of  the  alcohols,  obtained  as  in  the  Allen- Marquaidt 
process  (see  Schidrowitz,  this  J.,  1902,  815),  is  placed  in  a 
separating  funnel,  10  c.c.  of  potassium  hydroxide  solution 
(1:1)  are  added,  and  the  mixtvire  is  cooled  to  a  temperature 
of  approximately  0°  C.  Exactly  100  c.c.  of  a  2  per  cent, 
potassium  permanganate  solution  are  placed  in  a  flask  and 
also  cooled  to  0"  C.,  the  bulk  of  this  solution  being  then 
added  to  the  contents  of  the  separating  funnel.  The 
funnel  is  now  removed  fi-om  the  ice-bath,  its  contents  are 
shaken  for  5  minutes,  and  allowed  to  stand  for  30  minutes, 
during  which  time  the  mixture  attains  the  ordinary 
temperature.  One  hundred  c.c.  of  hydrogen  peroxide 
solution  of  a  strength  slightly  in  excess  of  the  permanganate 
solution  are  next  placed  in  a  1 -litre  Erlcnmeyer  flask. 
100  c.c.  of  25  per  cent,  sulphuric  acid  are  added,  and  the 
contents  of  the  separating  funnel  are  then  run  in  gradually 
with  constant  shaking.  The  funnel  and  the  flask  contain- 
ing the  residue  of  the  permanganate  solution  are  rinsed 
with  water  and  the  washings  are  added  to  the  peroxide 
solution.  The  excess  of  hydrogen  peroxide  is  then 
titrated  with  an  accurately  standardised  potassium 
permanganate  solution  containing  about  10  grms.  of  the 
salt  per  litre.  A  control  experiment  is  run  at  the  same 
time,  using  the  same  amounts  of  the  various  solutions. 
One  grm.  of  potassium  permanganate  is  equal  to  0-475  grm. 
of  propyl  alcohol,  or  0-585  grm.  of  isoliutyl  alcohol,  or 
0*696  grm.  of  amyl  alcohol.  Consequently,  the  difference 
in  the  amount  of  permanganate  consumed  in  the  two 
determinations,  expressed  in  grms.  and  multiplied  by 
0*696,  gives  the  quantity  of  alcohols  present  in  terms  of 
amyl  alcohol. — W.  P.  S. 

Formation  oj  hydrocyanic  acid  from  ammonia  and  wood 
charcoal  and  from  di-  and  irimHhylamine.  [Utilisation 
of  nitrogen  of  vinasse.l     Voerkelius.     See  VII. 

Industrial  fermentation  of  beetroot  juice.     Gentil.     See  XVI. 

Erratum. — This  J.,  1908,  page  515,  column  2  ;  line  33 
from  bottom  for  "  Calcium  "  read  "  Sodium." 

P.iTENTS. 

Malt  ;    Process  of  saccharifying  .     C.  Schwensen  and 

W.     Lazarus,     Kiel,     (termany.     Ens.     Pat.      19,212, 
Sept.   12,  1908. 

The  mash  is  saccharified  at  a  temperature  of  from  30^  to 
75°  C.  and  the  wort  is  separated  and  filtered  through  the 
.  huska  until  it  is  perfectly  clear.  The  residue  of  husks  is 
then  heated  under  pressure  to  a  temperature  of  from 
110°  to  200°  C.  until  the  starch  remaining  in  the  residue 
is  opened  up.  After  cooling  to  70°  C,  it  is  mixed  with  a 
part  or  the  whole  of  the  clear  wort  obtained  in  the  lirst 
operation,  and  the  saccharifying  process  is  carried  to 
completion,  with  or  without  increasing  the  temperature. 
The  opened-up  starch  in  the  residue  of  husks  may  be 
saccharified  by  means  of  a  specially  prepared  malt  extract 
when  it  is  desired  to  manufacture  beer  containing  a  large 
quantity  of  dextrin. — W.  P.  S. 

Malt  ;  Apparatus  for  making .     G.  J.  Meyer,  Buffalo, 

N.Y.     U.S.  Pat.  936,011,  Oct.  5,  1909. 

The  malting  apparatus  comprises  an  upright  rectangular 
malting  chamber,  having  perforated  side  inlet  and  outlet 
walls  and  perforated  end  walls,  and  adapted  to  contain  a 
body  of  grain  ;  also  means  for  causing  a  current  of  air 
to  flow  through  the  chamber  and  body  of  grain,  the 
chamber  having  imperforate  portions  adjacent  to  the 
comers  between  its  air-outlet  wall  and  its  end  walls, 
.other  form  of  the  apparatus  has  an  inlet  at  its  uppei- 
'  and  an  outlet  at  its  lower  end  and  a  vertically  movable 

follower"  arranged  in  the  lower  part  of  the  chamber 

operating   to  open  and  close  the  outlet. — J.  F.  B. 

Refrigerators  and  the  like,  particularly  for  use  in  brewiwj. 
M.  Dand,  Steyning,  t>iis.sex,  and  Lawrence  and  Co.,  Ltd., 
London.     Eng.  Pat.  20,045,  Scpl._^23,  1908. 

The  refrigerator  consists  of  two  vertical  coiTugated  cooling 
surfaces  mounted  in  a  fi-ame  so  that  a  narrow  channel  is 
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formed  between  them.  The  cooling  liquid  flows  upwards 
through  tills  channel.  The  wort  or  other  liquid  is  intro- 
duced at  the  top  of  the  apparatus  and  is  spread  over  the 
corrugated  surfaces  by  means  of  a  horizontal  perforated 
pipe  and  a  perforated  channel.  After  flowing  down  the 
corrugated  surfaces  the  liquid  is  collected  in  a  trough  ; 
to  prevent  "  fobbing."  the  liquid  does  not  flow  directly  into 
the  trough  but  passes  over  inclined  plates  and  then 
through  a  narrow  space  between  the  plates  and  the  sides 
of  the  trough.  The  whole  apparatus  is  enclosed  by  means ' 
of  hinged,  sliding  or  other  type  of  doors  so  as  to  render  the 
refrigerator  germ-proof,  this  arrangement,  together  with 
the  "  anti-fobbing  "  plates,  being  the  main  object  of  the 
invention. — W.  P.  S. 

Beer;     Method    of    de-alcoJtolising    .     F.    J.    Pribyl, 

Uniontown,  Pa.     U.S.  Pat.  935,814,  Oct.  5,  1909. 

Beer  containing  carbonic  acid  gas  and  alcohol  is  heated 
and  sprayed  to  remove  the  carbon  dioxide.  This  gas  is 
collected  and  stored  in  a  separate  vessel.  The  de- 
carbonated beer  is  then  heated  to  a  temperature  of  150°  F. 
and  again  sprayed  to  volatilise  the  alcohol.  The  de- 
alcoholised  beer  is  cooled  and  re-impregnated  with  the 
gas  previously  withdrawn  from  it,  together  with  a  further 
quantity  of  gas  derived  from  a  newly  brewed  beer. — J.  F.  B. 


Wines  and  fermented  liquids  ;   Process  for  stUpIUtim/ 

with  known  quantities  of  sulphur  dioxide.  J.  Laborde. 
First  AdcUtion,  dated  March  12,  1909,  to  Fr.  Pat. 
360,838,  Dec.  11,  1905  (this  J.,  1906,  491). 

The  present  addition  relates  to  improvements  in  the 
design  of  the  bottle  holding  the  liquefied  sulphur  dioxide. 
This  is  made  of  stout  glass  and  graduated  to  show  the 
dose  contained.  The  present  bottle  is  more  easily 
charged,  and  is  closed  with  a  rubber  stopper,  through 
which  passes  a  tube  which  is  clamped  in  jwsition  by 
screws  and  which  carries  on  its  extremity  the  metallic 
capsule  which  seals  the  bottle.  The  cage,  wliich  holds 
the  bottle  and  the  pick  for  piercing  the  capsule,  has 
perforated  walls  through  which  the  gas  escapes  and  is 
distributed  in  the  form  of  small  bubbles. — J.  F.  B. 


Distilling    and    rectifying    apparatus ;     Auxiliary    plate- 
chamber    for    .     R.     Vallat.     Fr.     Pat.     401,001, 

March  6.  1909.     Under  Int.  Con  v.,  Aug.  10,  1908. 

The  arrangement  described  is  intended  to  be  fitted 
externally  round  the  upper  plates  of  any  distilling  or 
rectifying  column,  and  consists  of  an  annular  plate  cham  ber, 
fitted  with  scrubbing-caps  and  heating  coil.  The  con- 
nection is  made  in  such  a  manner  that  the  purified  spirit 
coming  frorh  the  top  of  the  column  is  caused  to  undergo 
a  supplementary  rectification  in  the  external  chamber 
before  it  can  pass  to  the  condenser,  the  feints  produced 
in  this  chamber  being  returned  to  the  next  lower  plates 
of  the  main  column. — J.  F.  B. 


Alcoholic   liquids  ,-    Distillation  and   rectification  of  . 

V.  Slavicek,  Vienna.     Eng.  Pat.  21,068,  Oct.  0,  1908. 

See  Fr.  Pat.  394,949  of  1908  ;   this  J.,  1909,  377.— T.  F.  B 

Fermented    beverage,<< ;     Procas    of    manufacturing    . 

E.  W.  Kuhn,  London.     U.S.  Pat.  936,328,  Oct.  12,  1909. 

See  Eng.  Pat.  4022  of  1908  ;  this  J.,  1908,  826.— T.  F.  B. 

Malt  kiln.     R.  Roth,  Erfurt,  Germany.    U.S.  Pat.  936,947, 
Oct.  12,  1909. 

See  Eng.  Pat.  5409  of  1909  ;  this  J.,  1909,  1057.— T.  E-  «• 

Sulphitating  and  desulph Hating  saccharine  juices.    Addition 
to  Fi-.  Pat.  361,869.     See  XVI 
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XVIII.— FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    &    DISINFECTANTS. 

(.4.)— FOODS. 

Cows'    milk;     The    presence    of   an    iinaeroxyduse    and   a 

catalase  in  .     J.  Sarthou.     J.  Phaiin.  Cliim.,  1909, 

30,  350—351. 

BiiHDAS  and  Touplain  luivc  ix-opiitly  published  (this  .J.. 
1909,  538)  the  results  of  an  investigation  on  the  presence 
of  oatalascs  and  peroxydases  in  milk. and  they  eome  to  the 
conclusion  that  the  reactions  pointing  to  the  presence  of 
these  enzymes  are.  in  reality,  due  to  the  catalytic  action  of 
Calcium  caseinate.  The  author  does  not  agrei;  with  this 
opinion,  and.  in  conlirniation  of  the  actual  presence  of 
catalytic  enzymes  in  milk,  draws  attention  to  the  anaer- 
oxydaso,  discovered  by  Raudnitz,  Uupouy,  (Jilley,  etc.. 
which  only  produces  a  coloration  with  /j-phcnylenediamine 
in  the  presence  of  hydrogen  peroxide,  and  to  the  catalase 
discovered  by  Sarthou,  Kullmann  and  Reiss  :  this  catalase 
decomposes  hydrogen  jieroxide  without  yielding  a  color- 
ation with  p-phcnylenediamine,  guaiacol,  etc. — \V.  P.  S. 

Butter;    Influence  of  aeidiltj  of  cream   on  the   flaiviir  of 

.     L.    A.    Rogers    and    C.    E.    Gray.     U.S.    Dcpt. 

Agriculture,  1909,  Bull.  No.  119. 

The  authors'  experiments,  which  are  described  in  detail, 
show  that  butter  is  liable  t<j  develop  unjileasant  Havoui's, 
even  when  stored  at  very  low  tenipeiatures  ( —  10"  F. ), 
and  that  the  amount  of  alteration  increases  with  the 
acidity  of  the  cream  used  in  the  preparation  of  tlie  butter. 
No  micro-organisms  to  which  this  more  ra])id  tlet<'rioration 
of  Imttcr  from  highly  acid  cream  could  be  attributed,  were 
found  eitlier  in  the  butter  or  the  cream,  and  the  agency  of 
enzymes  was  excludeil  by  the  fact  tl\at  heating  the 
ripened  cream  did  not  check  the  occui-rencc  of  tliese 
changes.  In  the  case  of  butter  prepared  from  |)asteurised 
cream  acidified  with  various  acids,  there  was  a  gradual 
development  of  luipleasant  flavours,  and  from  these 
results  it  would  appear  that  the  acid  normally  develo|)ed 
in  milk  liy  the  lactic  acid  bacteria,  or  added  in  the  form  of 
pure  acid  to  the  cream,  jiroiluces,  or  helps  to  produce, 
slow  decomposition  of  unstable  compounds  in  the  butter. 
It  is  possible  to  make  butter  on  a  commercial  scale  from 
sweet  pasteurised  cream  without  the  aid  of  a  "  starter." 
but  to  avoid  too  great  a  loss  of  fat,  s])ecial  attention  must 
bo  given  to  the  tem]X'raturc  and  speed  of  churning.  Fresh 
butter  made  in  this  way,  shows  much  less  change  on  storage 
than  that  made  by  the  ordinary  method,  but  as  a  rule  the 
flavour  of  sweet-cream  butter  will  be  too  mild  for  the 
average  taste.  Woody  and  other  extraneous  flavours  are 
also  more  noticeable  in  such  butter  than  in  butter  of  a 
more  pronounced  ■  flavour. — C.  A.  M. 

Fat  ;  Determination  of  in  the  product)^  of  the  pork- 
butcher  and  in  other  substances  containing  water.  G. 
Pc-rrier,     Ann.  Chim.  anal,  appl.,  1909.  1*!  367—369. 

Ten  grms.  of  the  sample  are  ground  in  a  mortar  with  3  to 
4  grms.  of  coarse  sand,  and  to  the  mixture  20  to  25  grms. 
of  anhydrous  sodium  sulphate  are  added,  .\fter  thorough 
mixing,  the  mass  is  allowetl  to  stand  for  30  minutes,  and 
then  transferred  to  a  papir  cartridge  and  extracted  with 
anhydrous  ether.  The  ethereal  extract  is  evaporated, 
and  the  residue  of  fat  dried. — C,  A.  M. 

Wheal  flour  in  rye  flour  ;    Modification  of  the  Bamihl  test 

for  detecting .     A.  L.  Winton.     U.S.  Dcpt.  of  Agric, 

Bull.  No.  122,  1909,  217—219. 

The  test  depends  on  the  presence  of  gluten  in  wheat  Hour 
and  the  absence  of  considerable  amounts  of  it  in  rye  and 
Other  flours.  The  original  test  consisted  in  ruliliing  up  a 
small  quantity  of  the  flour  with  water  on  a  microscope 
elide  by  means  of  a  cover  glass,  and  noting  under  the 
microscope  whether  or  not  gluten  strings  or  rolls  are 
formed.  The  objections  to  the  test  are  that  the  traces  of 
gluten  present  in  pure  rye  Hour  render  it  impossible  to 
Compare  at  a  glance  the  amount  found  in  pure  rye  Hour 
with  that  from  a  suspected  sample.     The  authors  modi- 


fication consists  in  em])loying  a  dilute  solution  of  eosin  in 
place  of  water  and  dispensing  with  the  microscope  entirely. 
The  gluten  absorbs  the  dyestuff  and  becomes  very  con- 
spicuous. Parallel  tests  with  pure  wheat  and  rye  flourn 
should  be  carried  out  for  the  sake  of  x-omjiarison.  and  Hours 
containing  much  bran  tissueorcoarse  lum|>8  should  be  sifted 
through  bolting-cloth  before  applying  the  test. — \V.  P.  S. 

Starch  in  cocoa  products  ;    Determination  of  .     \V.  \^ 

Dubois.  U.S.  Dept.  of  Agric.,  BiUl.  No.  122,  1909,  214— 
215, 
The  following  method  is  recommended  as  being  rapitl  and 
accurate  for  the  removal  of  fat  and  sugar  from  cocoa 
previous  to  the  determination  of  the  starch.  Four  grms. 
of  the  cocoa,  or  8  grms.  in  the  ease  of  sweetened  cocoa,  are 
shaken  in  an  8-oz.  Ilask  with  100  e.e.  of  light  iietroleum 
until  the  material  is  com]iletely  disintegrated  :  the 
mixture  is  then  subjected  to  centrifugal  action,  thi-  clear 
petroleum  spirit  is  drawn  olT.  and  the  process  repeated. 
This  procedure  removes  practically  all  the  fat,  and  the 
residue  is  then  transferred  to  a  Ilask  and  the  hydrolysis 
and  determination  of  the  starch  proceeded  with  in  the 
usual  way.  The  sugar  is  removed  from  sweetened  coco« 
by  treating  the  fat-free  residue  with  KKl  c.c.  of  water. 
submitting  the  mixture  to  centrifugal  action,  and  separ- 
ating the  clear  aqueous  s.^lution.  It  may  be  necessary  to 
filter  the  latter  if  the  speed  of  the  centrifugal  machine  is 
low.  The  ])rocess  is  repeated  and  the  ivsidue  is  transferred 
to  the  filter  ])aper  and  wash<-d  with  sufficiiMit  water  to 
yield  a  filtrate  of  500  e.e.    The  residue  is  then  hydrolvsed. 

— VV.  P.'S. 

Cinnamic  acid  ;  Detection  of in  food-i.     W.  D.  Bigelow 

U.S.  Dept.  of  Agric.  Bull.  No.  122,  1909,  77—78. 

The  method  proposed  is  based  on  the  fact  that  cinnamn 
acid  is  oxidised  to  benzaldehyde  by  dilute  chromic  acid 
mixture.  One  hundred  grms.  of  the  sampli'  (ketchup, 
for  instance)  are  mixed  with  100  c.c.  of  water  and  ,'i  c.c. 
of  sulplun'ic  acid  (1  :  .')).  and  the  mixtiu'e  is  extracted  with 
three  successive  quantities  (.W.  2.").  and  2o  c.c.)  of  chloro- 
form. The  ehl()roform  extract  is  rtMidercd  ammoniacal 
and  eva])orated  to  dryness.  The  residue  is  dissolved  in  a 
small  quantity  of  hot  water,  the  solution  filtered  and 
cvajMrated  to  dryness,  and  the  residue  heated  to  boiling 
with  ,">  c.c.  of  dilute  chromic  acid  mixture  (1  part  of  dilute 
sulphuric  acid  saturated  with  pota.ssium  bichromate  and 
7  parts  of  water).  The  odour  of  benzaldehyde  is  most 
strongly  developed  when  the  mixtvnv  is  cooled  until 
sulphuric  acid  fumes  are  no  longer  a])])arent.  The  test 
will  detect  the  presence  of  0-025  grni.  of  cinnamic  acid  in 
1  kilo,  of  substance.  The  reaction  is  also  given  bv  cinnamic 
aldehyde.— W.  P.  S. 

Nuts  yielding  Borneo  tallow.     Beadle  and  Stevens.      Srr 
XII. 

Sulphite    XDOod-pulp    waste    liquors    \as    n    feeding    stuff]. 
Stutzer.     See  XIX. 

Fertilisers    and    feeding    stuffs    {Methods    of    Analytit) 
Regulations.     See  XV. 

Patents. 

Whoh-milk  ;      Method  of  and   means  for   warming   

before   pasteurising.     C.    A.    Carlson,   Stockholm.      Erg. 
Pat.  24,239,  Nov.  11,  1908. 

The  whole-milk  is  placed  in  a  reservoir  from  which  it  is 
raised  by  means  of  a  pump  into  a  closed  vessel,  which 
delivers  it  to  the  ])astcurisi'r.  A  portion  of  the  milk, 
however.  Hows  from  the  closed  vessel  and  over  a  sp.ral 
tube,  in  which  i;as  is  compressed  by  means  of  a  force  pump. 
The  milk  absorbs  the  lumt  generated  by  the  compression 
of  the  gas  and  is  then  conducted  back  again  to  the  main 
reservoir.  Another  jwrtion  of  tlic  milk  is  circulated 
round  the  force-pump  and  returned  to  the  reservoir: 
in  this  way  the  temperature  of  the  whole-milk  is  raised 
i    before   the   latter   passes   to   the   i)asteuriser. — \V.  P.  S. 
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tMilt ;     Preserved  .     T.    B.  Wagner,   Chicago,  U.S. 

Pat.   934,641.   Sept.    21,    1909. 

HE  preserved  milk  is  prepared  by  condensing  a  mixture  of 
|milk  and  crystallised  dextrose.    It  is  free  from  objection- 
able  sweetness,   is    readily   soluble    in    water,    and    may 
Ibe  kept  indefinitely  without  undergoing  change. — W.  P.  8. 

Jjiwr  moths  ;     Process  /or  destroying  .     W.  Boeder, 

Hanover,  Germany.  Eng.  Pat.'  1 1.353,  May  13,  1909. 
iToKPENTrNE.  or  a  mixture  consisting  of  turpentine,  80. 
Ilinseed  oil,  10.  and  poppysced  oil,  10  per  cent.,  is  allowed 
Ito  evaporate  in  the  rooms  or  space.?  in  flour  mills  for  the 
Ipurpose  of  kiUing  flour  moths.  The  turpentine  or  the 
Imixture  may  be  applied  to  a  .suitable  material,  such 
woollen  waste,  which  is  then  hung  up  in  the  rooms 
lor  attached  to  the  inner  sides  of  the  valves  of  the  pipes, 
Ito  the  underside  of  the  covers  of  the  collecting  and  mixing 
Ireceptacles,  etc. — W.  P.  S. 

\ fermentation  apparatus  [for  hakers^  use'];     An  automatic 
A.  J.  Durand.     Fr.  Pat.  401,471,  March  25,  1909. 

IThb  apparatus  consists  of  three  cylindrical  vessels  of 
Idifferent  diameters.  The  smallest  cylinder  which  contains 
I  the  dough  stands  inside  the  largest  vessel,  which  is  only 
labout  one-third  of  the  height  oif  the  first ;  the  annular 
Ispace  between  them  contains  water.  The  third  cylinder, 
J  which  is  1  cm.  taller  than  the  first,  is  inverted  over  this, 
land  resting  on  the  bottom  of  the  largest,  constitutes 
la  wat«r-seal  over  the  fermentation  vessel  of  the  nature 
lof  a  gasometer.  The  top  of  the  inverted  cylinder  has 
la  double  wall,  so  that  the  cylinder  containing  the  dough 
lis  suiTounded  on  all  sides  by  an  insulating  envelope. 
I  The  inverted  cylinder  has  holes  in  its  sides  at  a  con- 
Ivenient  height  so  that  an  automatic  regulation  of  the 
J  pressure  takes  place  when  the  accumulation  of  gas  becomes 
I  snfficiently  great  to  raise  the  holes  above  the  water-seal. 
I  Fermentation  thus  takes  place  in  a  closed  vessel,  insulated 
Ifrom  variations  of  temperature,  and  the  automatic 
I  regulation  of  the  pressure  simultaneously  regulates  the 
I  temperature  of  the  mass. — J.  F.  B. 

ICoffee  free  from  caffeine  ;  P  rocess  of  obtaining .     K.  H. 

Wimmer.     Bremen,     Germany.     U.S.      Pat.     936,392. 
Oct.  12,  1909. 

I  See  Fr.  Pat.  384,233  of  1907  ;  tliis  .J..  1908,  465.— T.  F.  B. 

(B.)— SANITATION  ;     WATER    PURIFICATION. 

Patents. 

le   destructors.     H.    N.    Leask,    Manchester,    and    E. 
Damour,  Paris.     Eng.  Pat.  20,649,  Oct.  1,  1908. 

I  The  invention  consists  in  placing  beyond  the  combustion 

lohamber   one   pair   or    more   of    regenerators    filled    with 

I  chequer-brickwork.     Through    one    regenerator    of    each 

1  pair  the  gases  from  the  combustion  chamber  are  passed 

I  on  their  way  to  the  boiler  until  this  regenerator  becomes 

I  heated  to  a  liigh  temperature  ;    the  gases  are  then  turned 

off  into  the  other  regenerator,  and  air  is  drawn  through 

the  one  previously  heated  until  it  is  cooled  again,  when 

the  directions  of  the  air  and  the  hot  gases  are  interchanged. 

j  By  this  means  a    secondary  supply  of    very  hot   air    is 

continuously  obtained  and  is  led  to  the  top  of  the  furnace 

frate,  thus  insuring  thorough   incineration  of   the  refuse. 
he  primary  air-supply  is  heated  in  a  recuperator  placed 
beyond  the  boiler  and  is  led  to  the  bottom  of  the  furnace 
I  grate. — J.  H.  J. 

[Tfoicr]   fliers.     F.    Candy.    London.    Eng.    Pat.    22,524. 
Oct.  "23,  1908. 

The    patent    relates    to    improvements    in    closed    filters 

in  which  the  water  is  passed  downwards  under  pressure. 

[  The  water  on  entering  the  chamber  flows  over  the  outside 

\  of  a  cone,  being  broken  up  by  annular  ribs  round  the  cone, 

I  and  falls  evenly  over  a  toothed  rim  at  the  bottom  of  the 

I  cone  on   to   the   top   layer  of   filtering   medium.     Under 

I  the  upper  layers  of  filtering  medium  and  above  the  middle 

layers  of  sand,  a  space  is  left,  and  by  a  pipe  leading  into 

this  space  a  mixture  of  water  and  a  coag\ilant  or  other 


material  is  introduced  and  spread  over  the  surface  of 
the  sand.  Into  this  space  also  water  can  be  injected 
through  a  pipe  with  fish-tail  nozzles  giving  a  hoijzontal 
jet,  for  the  purpose  of  scouring  the  surface  of  the  sand 
<luring  the  process  of  cleaning  the  filter  bj'  a  reversal 
of  the  flow.  This  scouring  action  can  also  be  secured  by 
a  shaft  with  arms  revolving  in  the  space  mentioned  and 
oarrving  dependent  plates  or  other  means  for  scraping 
the  surface  of  the  sand.  The  various  layers  of  the  filter 
material  are  supported  on  grids  of  metal  tubes  flattened 
together  at  their  points  of  support  on  a  frame  but  other- 
wise with  a  small  space  between  each  pipe. — J.  H.  J. 

Water  filters.  E.  C.  R.  Marks,  London.  From  Oliver- 
Roche  Co.,  New  York.  Eng.  Pat.  27,271,  Dec.  15, 
1908. 
Improvements  are  claimed  in  the  type  of  apparatus  which 
comprises  an  outer  case  provided  with  a  chamber  for 
purified  liquid  in  the  bottom,  and  a  chamber  for  unpurified 
liquid  in  the  upper  portion,  the  latter  chamber  containing 
a  floating  filter-tank  connected  with  the  lower  chamber 
by  a  flexible  conduit.  The  improvements  consist  in  the 
provision  of  an  intermediate  cooling  chamber  between 
the  upper  and  lower  chambers,  and  of  a  special  filter  in 
the  filter-tank.  The  filter  comprises  a  number  of  separate 
metaUic  .screens  of  different  electric  jmtential.  arid  without 
any  electrical  connection  by  a  metallic  conductor  within 
the  filter  ;  a  layer  of  granular  charcoal  is  disposed  between 
the  screens.  By  means  of  this  filter,  which  for  instance 
may  consist  of  an  upper  fine  copper  screen,  a  lower, 
coarser  screen  of  zinc  or  galvanised  iron  and  an  inter- 
mediate layer  of  granular  charcoal,  sufficient  oxygen 
may  be  liberated  from  the  water  to  destroy  undesirable 
bacteria. — L.  E. 

Water  ;  Purification  of .     E.  E.  M.  Payne  and  W.  H. 

Staynes,  Leicester.  Eng.  Pat.  693.5.  Mar.  23,  1909. 
Caustic  soda  is  added  to  a  solution  of  disodium  phosphate 
producing  trisodiura  phosphate  and  leaving  in  excess 
the  calculated  amount  of  caustic  soda  necessary  to 
combine  with  the  carbonic  acid  and  acid  carbonates 
present  in  the  water  to  be  treated.  This  solution  is 
added  to  the  water,  the  mixture  agitated  and  allowed 
to  settle.  Carbonates  and  phosphates  of  the  bases  present 
are  formed  as  a  bulky  precipitate  which  carries  down 
with  it  any  suspended  matter  in  the  water.  The  clear 
water  is  drawn  off,  and  the  sludge  run  off  on  to  draining 
beds  and  air  dried.  The  resulting  powder  is  treated 
with  sulphuric  acid  and  soda-ash,  and  the  sodium  phos- 
lihate   regenerated. — J.  H.  J. 

Water  ;   Method  of  purifying .     W.  B.  Bull,  Chicago, 

111.     U.S.  Pat.  935.637,  Oct.  5,  1909. 
The  water  is  charged  with  carbon  dioxide,  passed  through 
a  mass  of   finely-divided   iron,   and   finally  treated  with 
slaked  lime  or  lime  water. — J.  W.  H. 

Water-diMilling  apparatus.  W.  H.  Shepheard,  Ports- 
mouth, Va.  U.S.  Pat.  935.932,  Oct.  5.  1909. 
Cylindrical  water  chambers  project  into  each  end  of 
a  horizontal  drum,  and  are  connected  together  by  a  number 
of  horizontal  water-tubes  and  one  horizontal  steam- 
tube.  The  ends  of  the  steam-tube  which  project  into 
each  water  chamber  are  slotted  and  provided  with  strainers. 
The  horizontal  drum  forms  the  steam  jacket  for  heating 
the  water  contained  in  the  chambers  and  tubes. — J.  W.  H. 

Sewage  and  wa.ite   waters  ;    Apparatus  for  the  biological 

purification  of .     J.  J.  E.  Douzal.     Second  Addition, 

dated  Marcli  23.  1909.  to  Fr.  Pat.  385.573,  March  21. 
1907  (this  J.,  1908,  639.  764). 

The  liquefaction  tank  of  the  apparatus  {loc.  cit.)  is  divided 
into  two  compartments  by  means  of  a  verticsl  partition 
having  a  number  of  holes  near  its  lower  end.  The  sewage 
is  delivered  into  the  first  comjiartment,  and,  after  passing 
into  the  second  compartment  and  through  two  hoiizontal 
perforated  partitions  placed  across  the  latter,  is  delivered, 
by  means  of  an  automatically  acting  siphon  vessel,  over 
the  surface  of  the  filter  beds  contained  in  the  oxidising 
tank.     These   beds  are  supjiorted  on  open   pipes,  and  a 
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space  is  left  between  the  sides  of  the  beds  and  the  walls 
of  the  tank  in  order  to  ensure  complete  ventilation  of 
the  beds.— \V.  P.  S. 

Ozonisation  ;    Process  of  direct  .     A.    Breydel.     Tr. 

Pat.  401,401,  March  30,  1909. 

Liquids  or  other  bodies  are  submitted  to  the  direct 
action  of  the  electric  discharge  by  being  made  to  pass, 
in  a  capillary  tliickness,  over  a  series  of  superposed  plates 
of  dielectric  material,  in  the  interior  of  which  are  metallic 
armatures,  and  between  which  the  discharge  passes. 
If  the  substance  be  pasty  or  a  solid,  it  is  si)read  in  a  very 
thin  layer  on  an  endless  band  which  passes  between  the 
dielectric  plates.  It  is  claimed  for  the  process,  that  a 
preliminary  fulguration  of  the  germs  takes  place  in  the 
space  above  the  substance,  the  molecules  of  which  come 
into  direct  contact  with  the  nascent  ozone ;  this  is, 
theiefore,  instantly  utilised  and  no  cooling  is  required. 

— F.  SODN. 

Ozone  ;   Apparatus  /or  trealinq  liquids  with .     Fcltcn 

und  Guilleaiime-Lahmeyerwerke  Actien-Ges.     Fr.  Pat. 
401,599,  April  2,  1909. 

The  patent  is  for  an  apparatus  for  treating  liquids  with 
ozone,  in  which  very  intimate  contact  is  brought  about 
by  subdividing  the  liquid  into  very  fine  streams  or  drops. 
An  ai)paratus  is  described  by  way  of  example,  which 
consists  essentially  of  an  ozone  generator  and  a  mixing 
device  which  may  be  attached  to  a  water  tap,  if  water 
be  the  liquid  in  question.  Ozonised  air  or  oxygen  is 
aspirated  into  this  mixer  by  the  stream  of  water,  and  the 
water  is  broken  up  in  the  mixer  by  ])assing  through  a 
succession  of  perforated  cujis  arranged  as  baffles.  The 
mixture  of  water  and  gas  thi'U  enters  an  outer  clmniber, 
in  striking  against  the  wall  of  wliich  the  water  is  further 
subdivided,  and  complete  absorption  of  the  ozone  may 
be  attained.  The  whole  a))paTatus  is  arranged  to  work 
automatically;  as  soon  as  the  tap  is  turned  on,  communi- 
cation with  the  ozoniser  is  opened  and  the  electric  discharge 
started  by  means  of  a  special  valve  and  interruptor ; 
valves  also  prevent  the  possibility  of  water  getting  back 
to  the  ozone  generator. — F.  Sodn. 

Sewage  and  the  like;    Apparatus  for  the   bacteriological 

treatment   of  .     G.     A.     Lucas,     Levallois-Perret, 

France.     U.S.  Pat.  93r>,464,  Oct.  12,  1909. 

SEEEng.  Pat.  21,444  of  190C  ;  this  J.,  l',U)7,  1062.— T.F.B. 


(C.)— DISINFECTANTS. 

Disinfectants,  and  methods  of  testing  the  same.  H.  Bechhold. 
Vcr.  deutsch.  Cheiu.,  Sept.,  1909.  Z.  angew.  Cheni., 
1909,  22,  2033—2035. 

The  following  suggestions  are  made  as  to  the  testing  of 
disinfectants: — (1).  In  all  cases  the  disinfectant  should 
be  removed,  after  action,  by  a  suitable  solvent,  instead 
of  being  rendered  inoperative  by  chemical  means  ;  com- 
parable results,  under  conditions  resembling  those  obtain- 
ing in  practice,  are  thus  obtained.  (2).  Disinfectants 
are  found  to  have  very  different  relative  values  when 
tested  on  different  micro-organisms  ;  tests  should  there- 
fore be  extensive,  instead  of  being  confined  to  one  species 
of  organism.  (3).  Many  nticro-organisms  are  damaged 
on  drying  as  in  Kronig  and  Paul's  method  ;  in  such  cases 
it  is  found  best  to  allow  the  disinfectant  to  act  on  freshlv 
grown  agar-culture.  Attention  is  also  drawn  to  the  value  of 
the  halogen-substituted  naphthols  as  disinfectants.  Experi- 
ments show  that  some  of  the-se  compounds  are  more 
powerful  than  any  disinfectant  in  present  use.  except 
mercuric  chloride  ;  compared  with  lysol,  for  instance, 
which  (reckoned  on  its  crcsol  content)  prevents  the 
growth  of  Staphylococcus  in  dilutions  of  1  :  1000.  tri- 
bromonaphthol  may  be  noted,  which  kills  this  bacterium 
in  dilutions  of  1  :  250,000.  These  coraj)ounds  have  the 
further  advantage  of  being  odourless  and  non-poisonous. 

— F.  Sodn. 


Patent. 

Fungicides.  P.  S.  U.  Pickering,  Ridgmont,  Beds.,  and 
VV.  A.  Voss,  Rayleigh,  E.ssex.  Eng.  Pat.  17.116, 
July  22,  1909. 

The  object  of  the  invention  is  to  make  a  paste,  con- 
sisting mainly  of  basic  copper  sulphate,  capable  of  nady 
diffusion  in  water  and  of  unimpaired  activity.  Ftir  this 
purpose  100  galls,  of  10  jjcr  cent,  copper  sulphate  solution 
are  treated  with  calcium  hydroxide  solution  in  quantity 
sufficient  to  precipitate  all  the  copi)er  without  leaving 
any  perceptible  alkaline  reaction  in  the  liquid  ;  about 
3000  galls,  of  lime-water  are  usually  required.  The 
precipitate  is  collected  on  calico  filters  and  the  liquid 
is  allowed  to  drain  away  until  the  paste  has  the  tlesired 
consistence.  Finely-powdered  Quillaia  bark  may  be 
added  in  quantity  not  exceeding  one-twentieth  of  the 
weight  of  the  paste. — \V.  P.  S. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Sulphite     wood-pulp    digestion    process;      Production    of 

vuthyl   alcohol   in    the   .     H.    Bergstroni.     Papier- 

fabrikant,  1909.  8,  970—971. 

Mktiivl  alcohol  has  been  obtained  in  considerable  ipian- 
tities  from  the  condensed  vapours  blown  off  after  the 
digestion  of  wood  by  the  soda  process  (this  J.,  1908.  1037; 
1909,  37).  The  author  has  examined  a  similar  di.stillate 
from  the  sulphite  pulp  digesters  and  has  found  that  it 
contained  abt>ut  1  per  cent,  of  methyl  alcohol.  Only  a 
jjfirtion  of  the  total  methyl  aleoliol  fornu-d  jmsses  off  with 
the  vapours,  a  certain  amount  remaining  behind  in  the 
waste  liquors.  This  latter  observation  has  a  bearing  on  the 
proposed  utilisation  of  these  waste  liquors  for  the  pro- 
duction of  ethyl  alcohol  by  fermentation.  In  connection 
with  the  question  of  the  chemical  constitution  of  wood, 
the  author  mentions  that  when  wood  is  boiled  under 
atmospheric  pressure  with  a  dilute  solution  of  an  alkali 
hydroxide,  ammonia,  methyl  alcohol,  acetaldehyde.  and 
acetone  are  formed.  The  same  products  are  also  formed 
from  peat  and  "  white  moss,"  but  in  different  proportions. 

-,].  F.  B. 

Sulphite  wood-pulp  waste  liquors  ;   Researches  on  [as 

a  feeding  stuff].  A.  Stutzer.  Ges.  deut.  Naturforscher 
und  Aerzte,  Sept.,  1909.  Z.  angew.  Chem.,  1909,  22. 
1999—2005. 

The  waste  liquors  from  the  mamifacture  of  sulphite  wood 
pulp  contain  on  an  average  120  gnus,  of  organic  matter 
and  10 — 15  grms.  of  mineral  matter  per  litre.  The 
calorific  value  of  the  dry  substance,  including  the  mineral 
matter,  is  4250  calories  per  kilo  ;  the  organic  matter 
has  a  greater  calorific  value  than  starch  or  cellulose.  The 
author  has.  therefore,  been  led  to  investigate  the  possi- 
bility of  utilising  the  large  quantities  of  waste  li(|Uor8, 
which  now  pollute  the  rivers,  for  the  purpose  of  feeding 
cattle.  The  most  deleterious  constituent  of  the  liquors 
in  this  respect  is  the  sulphurous  acid,  both  free  and  in  the 
form  of  salts,  that  combined  with  the  organic  matter 
being  probably  harmless.  It  is  impossible  to  lemovc  the 
sulphur  dioxide  by  precipitation  in  the  fonn  of  calcium 
monosulphite  ;  chalk  a])parently  has  no  effect  in  this 
direction,  and  lime  removes  oidy  a  port  ion  of  the  sulphurous 
acid.  In  the  case  of  lime  and  the  fixed  alkalis,  an  abnor- 
mally large  jiroportion  is  required  to  neutralise  the  liquon, 
owing  to  their  action  on  the  carbohydrates  to  form  acid 
bodies,  presumably  saccharins ;  ammonia  has  no  such 
action.  In  order  to  render  the  liquors  available  for 
feeding  purposes  the  proi)ortion  of  sulphurous  acid  must 
be  nduced  below  01  per  cent.  The  only  way  in  which 
the  author  has  been  able  to  effect  this  satisfactorily  is  by 
combination  with  an  aldehyde,  e.g..  formaldehyde.  If  the 
liquors  be  concentrated  to  one-half  or  one-third  of  their 
bulk,  a  portion  of  the  sulphurous  acid  is  expelled  a«  gas. 
Before  the  sulphurous  acid  can  combine  with  formaldihyde 
it  must  be  converted  into  calcium  bisulphite.  This  is  best 
done  by  the  addition  of  a  small  excess  of  calcium  carbonate ; 
the  liquid  still  has  an  acid  reaction,  owing  to  the  organic 
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matter,  and  calcium  monosulphite  is  not  produced.  The 
removal  of  the  sulphurous  acid  is  more  complete  the  larger 
the  quantity  of  formaldehyde  added.  A  sample  of  liquor 
containing  2-3  grms.  of  sulphur  dioxide  per  litre,  wlien 
treated  «ith  2-r>  e.c.  of  formalin  per  litre  showed  only 
i)-809  grni.  ;  with  5  e.c.  per  litre  this  was  reduced  to  0-369 
trrm.,  and  with  20  e.c.  to  0-016  grm.  It  is  difficult  to 
control  the  process  analytically  because  a  portion  of  the 
sulphur  dioxide  found  on  distillation  with  dilute  phosphoric 
acid  must  be  derived  from  the  hydrolysis  of  harmless 
organic  compounds.  In  fact,  the  hydroxymcthanc- 
sulphonic  acid  itself,  formed  by  the  addition  of  formalde- 
hyde, is  not  stable,  though  more  so  than  the  organic  sul- 
pnonic  acids  of  the  liquors.  Before  the  liquors  can  be 
used,  the  excess  of  formaldehyde  must  be  fixed  in  a  harmless 
form.  This  may  be  done  by  neutralising  the  liquid  with 
ammonia ;  in  practice  the  author  makes  use  of  the 
nitrogenous  matters  of  molasses.  Experiments  have  been 
made  upon  sheep  w-ith  a  fodder  prepared  as  follows  : 
100  litres  of  waste  wood  liquor,  evaporated  to  half  the 
volume,  treated  with  powdered  limestone  and  formalin, 
filtered,  furtlicr  evaporated,  then  mixed  with  20  kilos, 
of  beet  molasses  and  finally  with  6-2.5  kilos,  of  finely 
chopped  peat-moss.  About  20  litres  of  wood  liquor  are 
allowed  per  1000  kilos,  of  body  weight  of  the  animal. 

—J.  F.  B. 

Patents. 

Transfer  papers  ;    Manufacture  of  .     E.   Lbvinsohn, 

Charlottcnburg,  Germany.     Eng.  Pat.  22,420,  Oct.  22, 
1908. 

In  preparing  transfer  papers,  colours  are  employed  which 
melt  when  heated.  The  design  is  printed  cold  on  the 
transfer  paper,  and  since  by  this  method  the  whole  of  the 
pigment  is  not  transferred  by  a  single  impression,  it  is 
possililc  to  obtain  as  many  as  eight  transfers  from  one 
pattern,  owing  to  the  fact  that  the  tints  of  the  fusible 
■olours  deepen  by  the  application  of  heat.  Suitable 
lolours  are  Victoria  Green  and  Blue,  Rhodamine,  and 
Cerosine.  Other  colours  may  be  used  if  mixed  with  a 
non-drying  varnish,  such  as  a  -viscous  solution  of  rosin  or 
i-opal  in  mineral  oil.  (Reference  is  directed  to  Eng.  Pats. 
4471  of  1874.  and  17,338  and  17,793  of  1905  ;  this  J.,  1906, 
17  ;    1907,  16).— J.  F.  B. 

Air-proof  and  water-proof  [mttnllised]  papers  and  films  ; 

Manvjacture  of .     .J.  I),  and  B.  I).  Galay,  Moscow. 

Eng.  Pat.  1715,  Jan.  23,  1909. 

A  MIXTURE  is  made,  composed  of  3  parts  of  powdered 
metal,  e.f/.,  aluminium,  100  parts  of  collodion,  containing 
about  3  per  cent,  of  nitrocellulose,  and  2 — 3  parts  of 
glycerin  or  castor  or  other  vegetable  oil.  This  emulsion 
is  contained  in  a  trough  and  the  paper  to  be  proofed  is 
draw!)  through  it  and  then  dried.  Films  are  made  by 
pouring  the  enndsion  on  a  polished  plate  and  evaporating 
the  solvent. — .J.  F.  B. 

Waste  paper  ;   Process  of  recovering .     S.  Finkelstein, 

Harrisbnrg.  Pa.     U.S.  Pat.  936.106,  Oct.  5,  1909. 

I  Printed  paper  is  reduced  to  a  pulp  and  boiled  for  about 
I  one  hour  in  water  to  remove  the  gummy  constituents. 

The  pulp  is  then  bleached,  by  boiling  it  with  a  solution  of 
[-sodium  hyposulphite  and  sulphuric  acid  for  one  hour,  ami 
'  finally   washed.     The   bleaching   solution   contains   4   oz. 

of  hyposulphite  and  1  oz.  of  oil  of  vitriol  per  gallon. 

—.1.  F.  B. 

Soda  pulp  mills  ;    Treatment  of  the  "  black  lyes  "  of  . 

E.  L.  Rinman.     Fr.  Pat.  401,856,  April  8,'  1909.    Under 

Int.  Conv.,  April  14,  1908. 
The  organic  constituents  of  the  black  lyes  from  soda  pulp 
mills,  whether  working  the  sulphate  process  or  not,  may  be 
classified  as  "  humous  "  substances,  the  sodium  compounds 
of  which  are  decomposed  by  carbonic  acid,  and  ulmic  acids. 
the  salts  of  wluch  are  not  readily  decomposed.  The  lyes 
are  concentrated  until  they  contain  about  100  grms.  of 
sodium  oxide  per  litre  ;  they  are  then  saturated  with 
carbon  dioxide,  and  a  salt,  preferably  sodium  chloride, 
is  added  to  the  extent  of  50  grms.  per  litre.     In  order  to   ' 


obtain  the  humous  matters  in  a  granular  form,  suitable  for 
filtration,  the  precipitation  should  be  effected  at  a  tem- 
perature of  75  C.  After  precipitation  it  is  desirable  to 
cool  the  liquid  before  filtering  and  to  filter  as  soon  as  pos- 
sible. The  sodium  ulmates  remain  in  solution  and  exert 
an  action  as  precipitating  salts  ;  the  presence  of  the  sodium 
chloride  is  stated  to  be  beneficial  in  the  digestion  process 
and  to  yield  a  tougher  fibre,  but  it  is  necessary  to  increase 
the  quantity  of  alkali  used  correspondingly.  The  purified 
liquor  may  be  re-causticised  and  used  for  a  considerable 
number  of  times  before  it  is  necessary  to  regenerate  the 
alkali  by  calcination  or  crystallisation.  Ammonium 
carbonate  may  be  used  to  assist  precipitation  in  place  of 
sodium  chloride  if  means  are  provided  for  the  recovery  of 
the  ammonia. — J.  F.  B. 

Celluloid-like    products  ;     Manufacture    of    .     A.    G. 

Bloxam,  London.  From  Chem.  Fab.  Griesheim  Elek- 
tron,  Frankfurt  a/jVIain,  Germany.  Eng.  Pat.  15,855, 
July  7,  1909. 

The  camphor  used  in  the  manufacture  of  celluloid  may  be 

wholly  or  partly  replaced  by  dihydroxydiphenylsulphone. 

The  product  is  nearly  odourless  and  is  not  affected  by 

light.— J.  F.  B. 

Paper  and  the  like  ;  Process  and  apparatus  for  marbleizinq 

.     H.  Metzger,  Assignor  to  Akt.-Ges.  f.  Buntpapier 

und  Leimfabrik.,  Aschaffenburg,  Germany.  U.S.  Pat. 
936,010,  Oct.  5,  1909. 

See  Eng.  Pat.  426  of  1908  ;   this  J.,  1908,  640.— T.  F.  B. 

Celhdose  ;     Process    for    preparing    a    sohible    .     P. 

Marino.  Fr.  Pat.  401,527,  April  2,  1909.  Under  Int. 
Conv.,  April  3,  1908. 

See  Eng.  Pat.  7430  of  1908  ;   this  J.,  1909,  812.— T.  F.  B. 

Recovering  resinous  matter  [from  fibrous  vegetable  material^. 
U.S.  Pat.  931,608.  See  XIIIS. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS.    &    EXTRACTS. 

Alkaloid  reactions  with  perhydrol  [concentrated  hydrogen 
peroxide].  E.  Schar.  Schwciz.  Chem.  Ges.,  Sept.,  1909. 
Chem.-Zeit.,  1909,  33,  1042. 
A  MlXTtTRE  of  concentrated  hydrogen  peroxide  solution 
and  strong  sulphuric  acid  is  a  good  reagent  for  several 
alkaloids.  Quinine  gives  a  strong  yellow  coloration, 
nicotine  a  dark  chocolate-red.  The  activity  of  the 
reagent  is  increased  in  certain  cases  by  the  addition  of 
small  quantities  of  colloidal  platinum.  Under  these 
circumstances  strychnine  yields  a  bright  purple-red 
coloration  which  develops  slowly,  but  is  quite  stable. 
A  combination  of  hydrogen  peroxide,  hydrochloric  acid 
and  colloidal  platinum  can  be  used  in  the  thalleioquin- 
reaction,  and  for  the  detection  of  caffeine  and  theobromine, 
in  place  of  chlorine  water  and  ammonia. — F.  Shdn. 

Brucinesulphonic  acids  and  the  cause  of  the  brucine-nilric 
acid  reaction.  {Strychnine  alkaloids.  &h  Communication. ) 
H.  Leuchs  and  W.  Geiger.  Ber.,  1909,  42,  3067—3075. 
BRnoiNE  was  treated  -ivith  sulphur  dioxide  and  manganese 
dioxide  in  a  manner  similar  to  that  used  for  the  preparation 
of  strychnincsulphonic  acid  (tliis  J.,  1909,  905).  Three 
isomeric  sulphonic  acids  were  formed,  and  could  be 
separated  owing  to  their  different  solubilities  in  water. 
Brucinesulphonic  acid  I..  C.jHjsO^NjS,  eon  l,e  crystallised 
from  12  parts  of  hot  water.  It  is  hardly  soluble  m  alcohol, 
but  readily  soluble  in  sodium  hydroxide  or  sodium  car- 
bonate solutions,  and  in  20  per  cent,  hydrochloric  acid. 
It  can  be  heated  to  300°  C.  w-ithout  melting,  and  has 
[a]D=  -  241-3°  at  20"  C.  Acid  II.  resembles  the  preceding 
in  its  properties.  It  can  be  crystallised  from  55  i)arts 
of  hot  water,  melts  with  decomposition  at  260°  C.  and 
has  [a]u=-t-29-2''  at  20°  C.  in  alkaline  solution.  The 
third'  acid  has  about  the  same  solubility  as  the  .second 
acid,    but    crystallises    in    pointed     i)risnis,    instead    of 
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rectangular  tablets.  It  decomposes  at  245°  C,  and  has 
[a]D=  + 156-8°  at  20°  C.  in  alkaline  solution.  When 
bnieinesulphonic  acid  I.  is  treated  with  cold  S.V-nitric 
acid,  transparent  red  crystals  are  formed,  and  the  liquid 
when  filtered  deposits  deep-yellow  needles.  The  red 
substance  is  a  qiiiuonc,  CjjHjoOjNoS.SH.O.  It  is  hardly 
soluble  in  organic  solvents,  but  easily  soluble  in  alkalis. 
Bi-desmethyliiitrobnieincsulphonic  acid  hydrate. 

C.iH.jOijNjS.  is  the  yellow  substance  formed  by  the 
action  of  nitric  acid  on  bnieinesulphonic  acid.  It 
crystallises  from  270  parts  of  hot  water  in  j-ellow  needles, 
and  dissolves  in  alkalis  with  a  yellow  colour.  The  <|uinonc 
can  be  converted  into  a  quinol  (hydroquinone)  by  means 
of  sulphur  dioxide,  and  the  substance  so  formed  crystal- 
lises from  400  parts  of  water  in  colourless  needles. 

— F.  Shdn. 

Pilocarpus  pettnatifolius  and   E ri/t/iroxyhn    Coca  ;    Alka- 
loids oj .     O.  Tunmann.     Ges.  deut.  Naturforscher 

und  Aerv,te,  Sept.,   I'JOil.     Z.  angew.  Chem.,   1909,   22, 
1987. 

Is  general  it  may  be  said  that  in  both  the  plants  mentioned 
in  the  title,  the  alkaloids  occur  mainly  in  the  cells  con- 
taining little  or  no  chlorophyll  ;  the  oxalate  cells  an^ 
always  free  from  alkaloids.  The  autlior  has  determined 
that  in  the  Pilocarpus  the  largest  quantity  of  alkaloid 
exists  iu  the  epidermis  of  the  leaves,  particularly  on  the 
up|)er  surface  ;  the  chlorophyll  granides  contain  no 
alkaloid.  Tro])ical  plants  grown  in  Europe  under  glass, 
if  properly  tended,  may  produce  as  much  alkaloid  as 
iu  their  natural  state,  sometimes  even  more.  Considerable 
differences  were  found  between  different  individuals 
grown  in  the  same  hou.sc.  In  Pilocarpus  the  flower 
stalks  and  buds  contain  the  highest  percentage  of  alkaloid 
(0-51  and  0-4-t  per  cent.),  and  the  stems  contain  the 
lowest  (0-18  per  cent.)  ;  the  leaves  and  petioles  contain 
0-2,"} — 0-24  per  cent.  The  absolute  quantity  of  alkaloid 
in  the  leaves  increases  as  the  leaf  develops,  but  the 
percentage  decreases.  If  stored  in  a  damp  room  the 
alkaloid-content  of  Pilocarpus  leaves  rapidly  diminishes  ; 
a  loss  of  50  per  cent,  was  found  in  the  course  of  six  weeks. 
In  the  case  of  Coca  leaves  the  quantity  of  alkaloid  does 
not  increase  with  the  age  of  the  leaf.  The  alkaloids  of 
Coca  seeds  are  almost  entirely  extracted  by  the  steeping 
water  in  the  process  of  germination,  but  the  embryonic 
))lant,  4  days  old,  contains  newly-formed  alkaloid  imme- 
diattly  under  the  root-point.  Both  in  Pilocarpus  and 
C'oc«  the  alkaloids  are  waste  products  which  play  the 
part  of  secretions.  The  alkaloid-bearing  tissues  of  the 
pith  and  the  inner  nerve-parenchyma  are  sharply 
diffen'ntiated  from  their  alkaloid-free  surroinidings  and 
are  completely  aiuilogous  to  other  secretion  tissues,  such 
as  tannin  ducts  and  oxalate  cells. — J.  F.  B. 

Cheiroline.     \V.   Schneider.     Ber.,   1909,   42,   34 IG— 3420. 

The  author  has  made  fresh  ultimate  analyses  of  cheiioline 
obtained  from  wallflower  seeds  {Cheiranlhns  cheiri)  and 
from  Ertfsimum  nanum  compactum  aureutn.  He  now 
ado|)ts  the  form\da,  C;,H,();NSj,  which  diffei-s  from  those 
previously  proposed  by  himself  and  Wagner  (this  ,1., 
1909,  100).  The  behaviour  of  the  base  towards  sodium 
hydroxide  resembles  that  of  a  mustard  oil. — F.  Shdn. 

I'mhelliferce  ;   The  chemistry  oj  certain  druijs  of  the  family 

nj   the    .     J.    Herzog   and    1).    Krohn.     ties.    deut. 

Xaturfoi-scher    und     Aerzte,     Sept.,     1909.     Z.  angew. 
Chem..  1909,  22,  1988—1989. 

It  has  previously  been  shown  that  the  pimpiucllin  obtained 
from  Pimpinrlla  iiossesses  the  chemical  properties  of  a 
lactone  ;  the  authors  have  now  isolated  similar  bodies 
from  other  plants  of  the  family  of  the  Umbelli/erce.  The 
Jihizoma  Imperaloriae  yielded  by  a  special  process  of 
extraction  four  different  chemical  compounds :  Ory- 
peucedanin,  CijHijO,,  m.  pt.  142°— 142.5°  C,  yield 
1-3  per  cent.  ;  ostruthin,  C,,Hj„03.  m.  pt.  118°— 119°  C. 
yield  0-5  per  cent.  ;  ostrutlwl.  C.^H^iU,.  m.  pt.  134° — 
134-5°  C,  yield  0-3  iJcr  cent.  ;  o'slho'l.  CisHi.Oj,  m.  pt. 
83°— 84°  C,  yield  0-1  per  cent.  From  the  Rhizoma 
Peucedani  there  were  likewise  obtained  :  Peucedanin, 
m.  pt.  109°  C,  yield  2  per  cent.,  and  oxy peucedanin,  yield   I 


0-3  per  cent.  All  these  bodies  show  the  properties  ol 
lactones,  being  soluble  in  excess  of  alkalis  and  re-formed 
from  their  neutral  salts  by  the  action  of  the  carbon 
dioxide  of  the  air.  The  authors  have  studied  oxypeuce- 
daniu  in  some  detail.  It  forms  addition  pi-oduets  with 
the  hydraci<ls  and  is  converted  into  an  isomeride  on 
boiling  with  10  \>vt  cent.  suli)huric  acid  ;  this  isomeride 
does  not  ciunbiue  with  the  hydraeids.  Dxypeucedanin 
contains  no  free  hydroxyl  group  ;  when  hoili-il  with 
1  per  cent,  sulphuric  acid  it  eomliines  with  1  molecule  of 
water,  and  this  hydration  product  contains  a  hydroxy- 
group.  On  reduction  with  aluminium  amalgam,  oxyl 
peucedanin  combines  with  only  one  atom  of  hydrop-u 
jK-r  molecule  und  the  product,  according  to  nmlecular 
weight  determinations,  has  the  formula  (C,3H,jU,).. 
Ostruthin  also  forms  an  addition  i)roduct  with  hydrogeii 
chloride  ;  so  does  osthol,  which  latter  contains  a  nu-thoxyl 
group  in   its   molecule.^-J.  F.  B. 

Caragana  arboresccns  and  its  bitter  principle  [cnrai/anin]. 
E.  Reel).  J.  Pharm.  Elsass-Lothring.,  1909,  80.  i'liarm 
Zentralh.,  1909,  50,  738. 

Caragana  arboresctns,  a  native  of  the  Urals,  is  widely 
cultivated  as  a  horticultural  plant.  Its  leaves  (ontain 
a  bitter  glucoside,  caraganin.  The  dried  extract  obtained 
with  95  per  cent,  alcohol  was  redissolved  in  a  very  little 
water,  and  the  glucoside  salted  out  from  the  aqueous 
solution  by  means  of  sodium  sulphate.  The  precipitate 
wasw'ashed  with  a  .saturated  solution  of  the  same  salt, 
and  then  extracted  with  alcohol.  The  solvent  wg» 
distilled  off  and  the  residue  again  treated  as  befon*  with 
water  and  sodium  sulphate.  The  process  was  repealed 
three  or  four  linus  ;  the  paitly  purified  glucoside  was 
tlu-n  precipitated  with  lead  aeetal<'.  .\ft*'r  liiirratioii 
from  the  lead  compound  by  means  of  hydrogen  sulphide, 
in  the  usual  manner,  caraganin  was  obtained  in  yellow 
scales,  or  as  a  yellow  powder,  on  eva|)oration.  It  has  an 
intensely  bitter  taste;  gives  a  chestnut-brown  eoloui 
with  suljihuric  acid ;  gives  indigo-blue  streaks  with 
sulphuric  acid  and  ammonium  molybdate  ;  anil  a  dirty 
green  colour  with  nitric  acid.  If  a  layer  of  l^ifon's 
reagent  (sulphuric  and  sch-nions  acids)  be  lloated  over  & 
solution  of  caraganin,  a  peach-coloured  ring  will  bi-  formed. 
Caraganin  is  hydrolysed  with  formation  of  dextrose,  by 
heating   with   dilute   mineral    acids  — .1.  O.  B. 

Medicinal  plants  in    relation   to  their  therapeutic  activity  ; 

Sterilisation   of  .      E.    Perrot   and   \.   (ioris.     Bull. 

d.  Sci.  Pharmacol.,   1!K)9.  16,  [7]. 

The  authors  have  prepared  from  different  vegetable 
substances  so-called  ""  physiological  extracts "  which 
contain  the  comi)lex  constituents  of  the  plants  in  their 
original  condition.  Their  experiments  shew  that  the 
bark  of  tile  horse-chestnut  tree  contains  a  com[Kiund 
of  usculin  aiul  asculitannic  acid,  which  is  easily  decom- 
posed by  long  boiling  when  in  solution.  An  extract  which 
contains  such  a  compound  in  the  undecomposi-d  state. 
may  differ  in  its  action  from  a  solution  whert-  deeom- 
]xisition  has  taken  place.  In  order  to  get  a  suitable 
extract  of  kola,  the  nuts  must  be  sterilised  and  extracted 
with  alcohol  (this  .1.,  19(18,  99(i).  Digitalis  leaves  when 
sterilisi'd.  preserve  their  colour  and  odour.  If  the  leave? 
are  then  extracted  with  80  i«-r  cent,  alcohol,  the  extnirt 
evaporated  at  tlu'  ordinary  temperature,  and  the  residue 
treated  with  ether,  a  yellow-  coloured  powder  is  obtained, 
soluble  in  water,  which  the  authoi-s  term  the  "  physio- 
logical extract  "  of  digitalis. — F.  SuDX. 

Citral ;      Diterminalion   of  in   lerprnelesa  essence  0/ 

lemon.     S.  H.  Baer.     U.S.  Dept.  of  Agric,  Bull.  Xo.  122. 
1909,  229—230. 

The  colorimetric  method  for  the  determination  of  citral 
is  only  applicable  if  pure  citral.  dislille<l  water.  Md 
aldehyde. fn-e  alcohol  bo  employed  in  the  nianufaelurr 
of  the  es.senccs.  Such  is  never  the  case,  and  on  thi« 
account,  together  with  the  fact  that  no  indication  i» 
obtained  as  to  whether  the  citral  used  is  pn-pared  from 
lemon  oil  or  lemon-grass  oil,   the  atithor  is  of  opinion 
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that  the  colorimetric  method  requires  further  examina- 
tion before  it  can  be  adopted  as  an  official  process. 

— W.  P.  S. 

Samphire    oil  :      Composition   and   /raetionation    of   . 

F.  Borde.     BiiU.  Sci.  Pharmacol.,   1909,  16,  393—399. 
Chcm.  Zentr..  1909,  2,  1335. 

By  fractional  distillation  in  vacuo,  the  author  has  isolated 
four  constituents  from  samphire  oil  (see  tliis  J.,  1909,  023), 
i-iz..  (1),  a  terpene,  b.pt.,  158° — 160°  C.  ;  sp.  gi-.  at 
(i°/4°C.,  0-8703;  [a]D=+44°3T' ;  iodine  value  (mols.), 
3:i(i ;  this  is  probably  d-pinene  ;  (2),  an  optically  inactive 
hyilii'iarbon  of  the  composition,  CjoHu  ;  b.pt.,  170° — 
isii  r.  ;  sp.  gr.  at  O"/!"  C,  0-8957  ;  iodine  value,  175-5  ; 
(3),  a  compound  of  b.pt.  about  210°  C.  ;  sp.  gr.,  0-95023  ; 
iodine  value,  156;  [a]D=  +  V  i'  ;  and  (4),  an  isomcride 
of  apiol ;  b.pt.,  28.5°— 295°  C.  ;  sp.  gr.  1-1753  ;  iodine 
value,  119  (see  this  J.,  1909,  900).  The  quantities  of 
these  four  constituents  present  in  the  oils  from  the  fruits, 
from  the  leaves  and  stalks,  and  from  the  whole  plant, 
respectively,  are  shown  in  the  following  table  : — 


Oil  from  : 

Fruits. 

Leaves  and 
Btalks. 

Whole 
plant. 

Active  hydrocarbon    . 
Inactive  hydrocarbon 
Compound    of    b.    pt. 

210°  C 

Apiol  isomeride   

per  cent. 
12 
48 

5 
35 

per  cent. 
18 
17 

5 
60 

per  cent. 
15 
40 

5 
40 

—A.  S. 

Cloves  ;    Determination  of  the  essential  oil  and  the  eugenol 

in  .     K.    Reich.     Z.    Unters.    Nahr.-  u.  Genussm., 

1909,  18,  401—412. 

The  direct  determination  of  the  essential  oil  in  cloves 
can  be  satisfactorily  carried  out  in  a  special  form  of 
steam-distillation  apparatus.  By  this  method  the 
powdered  cloves  are  packed  into  a  small  steam-jacketed 
cartridge,  through  which  .steam  can  be  led  into  a  condenser. 
The  distillate  is  shaken  with  a  suitable  solvent,  the  extract 
is  evaporated,  and  the  residue  weighed.  To  determine 
the  eugenol,  1-0 — 1-5  grm.  of  the  oil  is  warmed  on  the 
water-bath  with  20  e.c.  of  5  per  cent,  sodium  hydroxide. 
20  e.c.  of  light  petroleum  are  added,  and  the  aqueous 
portion  made  up  to  30  e.c.  with  sodium  hydroxide  solution. 
5  e.c.  of  25  per  cent,  sulphuric  acid  are  added  to  one-half 
of  the  alkaline  liquid,  followed  by  the  addition  of  6  gims. 
of  common  salt.  20  e.c.  of  pentane  are  now  added,  the 
liquid  shaken,  and  after  standing,  an  aUquot  portion  is 
removed  and  evaporated  in  a  tared  flask.  Amboina  cloves 
contain  21-3 — 22-1  per  cent,  of  oil,  and  17 — 17-6  per  cent. 
of  eugenol.  Zanzibar  cloves  contain  18-1 — 20-1  per  cent. 
of  oil,  and  15-4  to  16-6  per  cent,  of  eugenol.  The  clove 
stalks  contain  5-8  to  6-7  per  cent,  of  oil,  and  5-t — 5-7  per 
cent,  of  eugenol.  The  anthophylli  contain  2-2  to  9-2  per 
cent,  of  o\\^  The  oil  from  Amboina  cloves  contains 
79-0 — 80-6  per  cent,  of  eugenol.  that  from  Zanzibar  cloves 
80-0 — 86-1  per  cent.,  that  from  commercial  clove  powder 
85-0 — 87-9  per  cent.,  from  clove  stalks  83-1 — 84-5  per- 
cent., and  from  the  anthophylli  85-5  to  85-9  per  cent. 
Commercial  ground  cloves  contain  17-0 — 19-3  per  cent, 
of  oil  and  15-5  to  16-3  per  cent,  of  eugenol. — F.  Shdn. 

Spjiquiterpenes.  3rd  communication.  "  Caryophyllenc  '' 
from  oil  of  cloves.  Gurjiin  haham  oil.  A  method  of 
preparation  of  the  nitrosochlorides  of  mono-  and  sesqui- 
terpenes.    E.    Dcussen.     Annalen,    1909,   369,   41—59. 

It  has  been  shewn  that  caryophyUene  nitrosate  (m.pt. 
148° — 149°  C.)  yields  a  nitrolamine  base  melting  at 
128°  C.  The  same  substance  can  be  obtained  from 
inactive  a-earyophyllene  nitrosochloride,  and  should 
therefore     be     styled     a-caryophyllenenitrolbenzylamine. 


When  the  blue  caryophyUene  nitrosite  is  boiled  with 
light  petroleum  or  oxidised  with  chromic  acid,  a  nitrosate, 
m.pt.  131° — 132°  C.  and  with  an  optical  rotation" of  about 
60°,  is  produced.  This  substance  may  be  styled  rf-caryo- 
phyllene  nitrosate.  When  the  blue  nitrosite,  m.pt. 
115°  C,  is  treated  with  benzylamine,  ji-earyophyllene- 
nitrolbenzylamine,  m.pt.  172° — 173°  C,  is  produced.  The 
sesquiterpene  from  which  the  blue  nitrosite  is  derived, 
the  author  terms  /i-caryophyllene,  whilst  a  second 
sesquiterpene  must  be  present  in  oil  of  cloves,  and  is 
called  y -caryophyUene.  When  the  blue  nitrosite  is 
treated  with  alcohoUc  potassium  hydroxide,  .S-caryo- 
phyUene  iVjnitrosite  is  produced,  which  melts  at  139°  C. 
A  longer  action  of  the  same  reagent  produces  a  substance, 
C15H25NO,  or  C15H23NO,.  melting  at  162°— 163°  C. 
When  the  blue  nitrosite  is  dissolved  in  alcohol  and 
subjected  to  the  action  of  light,  a  substance,  CisHjo^'aOj, 
is    produced,    which    melts    at    131° — 132°  C,    and    has 


[a]D=-f  57-22= 


benzene      solution.     It     decolorises 


bromine,  and  appears  to  be  identical  with  d-caryophyUene 
nitrosate.  If  benzene  be  used  in  place  of  alcohol  in  the 
above  reaction,  a  saturated  compound,  C15H24N4O5,  is 
produced,  which  melts  at  158° — 159°  C,  and  is  optieaUy 
inactive.  Light  has  only  an  accelerating  effect  on  the 
formation  of  a-carvophyllene  nitrosochloride.  The  mother 
liquors  left  after  the  preparation  of  this  a-nitrosocliloride 
contain  an  unsaturated  "  nitro-compound,"  CjsHjjNOj 
or  CisHjjNO,,  which  melts  at  164°  C,  and  has  [o]d= 
-f224°  in  chloroform.  When  o-caryophyUene  nitroso- 
chloride is  treated  with  sodium  mcthoxide,  a  substance 
C'lsH^sON;,  m.pt.  110°  C.  is  produced.  If  sodium  ethoxide 
or  propylate  is  used,  an  unsaturated  substance,  C15H03JSO, 
is  obtained,  which  melts  at  128° — 129°  C.  In  the  mother- 
liquors  left  in  the  preparation  of  the  blue  nitrosite,  a 
bicyclic  hydrocarbon  has  been  found.  This  yields  a 
nitrosochloride,  m.pt.  116°  C,  which  can  be  resolved  into 
two  isomerides  melting  at  122°  and  146°  C.  These  nitro- 
soohlorides,  and  j3-nitrosochloride,  each  yield  ,i-car}0- 
phyllenenitrolbenzylamine,  m.pt.  172° — 173°  C.  When 
treated  with  sodium  ethoxide.  they  each  yield  a  substance, 
C15H25NO,,  which  is  unsaturated,  dextro-rotatory,  and 
melts  at  162° — 163°  C.  When  caryophyUene  is  treated 
with  sulphuric  and  acetic  acids,  a  sesquiterpene  is  fcuiid 
amongst  the  products.  It  has  the  sp.  gr.  6-9227  at  19°  C, 
a=— 24°  at  20°  C,  and  ni,=  1-49533  at  20°  C,  and  it 
boils  at  12(i° — 127°  C.  at  24  mm.  When  JSocaryophyUenc, 
obtained  from  the  mother  liquors  of  the  blue  nitrosite,  is 
oxidised  with  permanganate,  a  smaU  amount  of  a  glycol, 
C15H04O4,  m.pt.  120°  C,  is  produced,  with  larger  amounts 
of  a,a-dimethylsucciiiic  acid.  The  same  glycol  was 
formed  by  the  oxidation  of  "  caryophyUene,"  and  the 
oxime  was  found  to  melt  at  187° — 188°  C.  The  "  caryo- 
phyUene "  of  clove  oil  contains  three  isomeric  sesqui- 
terpenes, the  a-,  j3-.  and  y-modifications,  of  which, 
/3-caryophyUene  yields  the  blue  nitrosite.  A  formula  for 
this  sesquiterpene  is  given.  Gurjun  balsam  oil  when 
oxidised  in  acetone  solution  with  powdered  perman- 
ganate yields  a  ketone.  CJ5H24O,  boiling  between  170° — 
180°  C.  at  12  mm.,  and  giving  a  semicarbazone,  m.pt. 
234°  C.  An  apparatus  for  the  preparation  of  large 
quantities  of  nitrosochlorides  is  described. — F.  Shdn. 

Terpenes    and    c-'tsential    oil.i.     101*/    Communication.     O. 
Wallach.     Annalen,  1909.  369,  03—103. 

The  author  has  carried  out  a  number  of  e.\periments  with 
fenchone,  the  results  of  which  confirnr  Semmler's  formida 
for  this  substance  (this  J.,  1908,  181).  The  work  may  be 
summarised  as  follows :  The  behaviour  of  fenchono 
towards  sodium,  and  towards  potassium  hydroxide  was 
examined.  In  the  latter  reaction,  fencholic  acid  is  pro- 
duced, and  is  fully  described.  When  the  salts  of  fencholic 
acid  are  distilled,  a  hydrocarbon,  C<,Hi6,  is  produced. 
Fencholic  acid  amide  was  treated  with  bromuie  and  an 
alkali,  and  a  pure  wocyanate  obtained,  as  well  as  fenehelj-1- 
amine.  The  oxidation  products  of  fencholic  acid  were  also 
examijied.  If  potassium  hydroxide  he  allowed  to  act 
upon  isofenchone,  i'sofencholic  acid  is  produced.  The 
paper  concludes  with  an  exanunation  of  the  action  of 
potassium  hydroxide  on  cyclohexanone. — F.  Sedn. 
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Lemon  industry  of  Itah/.     U.S.  Dept.  of  Agriculture  Bull., 
1909.     [T.R.] 

Calcium  citrate. — In  1899  Italy  exported  3  million  pounds 
and  17  million  pounds  in  1908.  Of  the  average  shipments 
the  United  States  took  from  32-5  to  40-7  per  cent.  : 
France  and  the  United  Kingdom  were  the  next  heaviest 
buyers.  The  imimrts  into  the  United  States  rcso  from 
443,981  lb.  valued  at  852.137  in  1894,  to  3,872,924  lb. 
valued  at  S72t>.t)2(i.  in  1907.  but  fell  to  3,853,105  lb., 
valued  at  S5.S0,293  in  1908. 

litiHon  oil. — The  total  exports  from  Italy  of  lemon 
oil  during  the  last  ten  years  approximated  1,000,000 
pounds  pel-  annum,  of  which  quantity  the  United  States 
took  from  24-9  to  38-8  per  cent.  The  shipments  were 
given  as  follows  : — 


Year  ended  December  81. 

Quantity. 

-1900 

pounds. 
713.024 

1902         

l.I»7,213 

1904 

8Sfl,990 

1900  

971.334 

190S 

1,051,256 

From  100,000  lemons  of  average  quality  are  produced 
100  lb.  of  oil  and  675  lb.  of  calcium  citrate,  equal  to 
430  lb.  of  citric  acid.  The  average  prices  of  these  ranges 
from  £16  to  £20  for  oil  and  £15  to  £19  for  citrate.  The 
average  value  of  lemons  to  the  ,Sicilian  grower  is  about 
£30  per  100.000,  but  those  used  for  by-products  are 
worth  about  £20. 

Theobromine-sodium  saHcylale  ;    Characleriaalioii   of  com- 

mcrcial .     O.  Frey.     Z.  Allgem.  osterr.  Apoth.-Ver., 

1909,  47,  433—434. 

The  author  has  found  that  determination  of  the  theo- 
bromine .ilone  in  commercial  theobromine-sodium  salicyl- 
ate is  not  sufficient  to  exclude  unsatisfactory  samples. 
He  has  drawii  up  the  following  scheme.  The  theoretical 
composition  is  represented  by  the  formula. 
C.H8N40.j,XaOH,C7H603Na. 

The  substance  is  a  white,  microcrystalline,  odourless,  and 
hygroscopic  powder,  with  a  sweetish  but  sail  like  and 
alkaline  taste,  and  easily  soluble  in  water.  A  20  per  cent, 
solution  prepared  in  the  cold  is  clear  and  colourless,  or 
at  the  most,  slightly  yellow.  It  has  .an  alkaline  reaction, 
and  when  acidified  with  acetic  acid  gives  a  violet  colour 
with  ferric  chloride.  ^lineral  acids  precipitate  the 
salicylic  acid  as  well  as  the  theobromine.  If  10  grms. 
of  tiie  solution  are  extracted  twice  with  10  grms,  of 
cWoroform.  the  chloroform  should  not  leave  more  than 
001  grm.  of  residue.  The  water  present  should  be  deter- 
mined by  heating  in  a  steam-oven.  1  grm.  of  the  dried 
substance  dissolved  in  100  grms.  of  recently  boiled  and 
cooled  water,  should  not  require  more  than  2-9  c.c.  of 
A'/l  acid  using  phcnolphthalem  as  indicator.  The  same 
weight  dissolved  in  400  c.c.  of  water  should  not  rcqiiire 
more  than  2-9  c,c.  of  N/l  acid  when  methyl  orange  is 
used.  To  determine  the  salicylic  acid,  I  grm,  of  the  dried 
salt  is  dissolved  in  water,  3  c.c.  of  dilute  sulphuric  acid 
are  added,  the  free  salicylic  acid  is  extracted  with  ether, 
the  ether  evaporated,  and  the  residue  dissolved  in  alcohol 
and  water.  The  solution  should  require  20-5  to  27-5  c.c. 
of  iV^/10  sodium  hydroxide  using  phenolphthalein  as  indi- 
cator. 2  grms.  of  the  dried  salt  are  dissolved  in  10  c.c, 
of  water  and  5-4  c,c,  of  itf/l-sulphuric  acid  added.  The 
now  neutral  liquid  is  made  alkaline  with  a  drop  of  a  mmonia, 
and  allowed  to  stand  for  3  hours  at  1.")' — 20°  C.  The 
precipitated  theobromine  is  filtered  off  on  a  tared  filter, 
washed  twice  with  10  c.c,  of  water,  and  dried  at  100'  C. 
The  weight  should  be  from  0-75  to  0-80  grm. — F.  Shdk. 

Chinoiol  [neutral  orthohydroryguinoline  suljihalc] ;  Charac- 
ters and  tc^ln  for  .     F.  Zernik.     Pharm.  Zentralh., 

1909,  50,  771. 
CHreosoi,  forms  a  crystalline,  pale  yellow  powder  with  a 
saffron-like  odour,  and  a  burning  taste.   It  melts  at  175° — 
177-5°  C,   is  readily  soluble  in  water,  sparingly  so  in 


alcohol;  insoluble  in  ether.  The  1  :  49  aqueous  solution  is 
acid  in  reaction  ;  when  treated  with  ferric  chloride  it 
gives  an  intense  green  colour,  and  a  white  precipitate  with 
Barium  chloride.  With  sodium  carbonate  solution  it  gives 
a  white  crystalline  precipitate  of  felted  needles,  which 
when  collected,  washed,  and  dried  in  a  desiccator  should 
melt  at  73°  to  75°  C.  Chinosol  should  leave  no  weighable 
residue  when  burnt. — J.  O,  B. 


SolubilitieK  of  the  salicylates  of  the  U.S. P.  in  aqneout 
alcohol  soliilione  at  25"  C.  A.  Seidell.  J.  Amcr.  Clieui. 
Soc,  1909,  31,  1 104— 1168. 

The  author  has  determined  the  solubility  of  several 
salicylates,  in  water,  and  alcohol,  and  in  mixt\ires  of  the 
two  at  2.5°  C,  Tables  and  curvt«  showing  the  results  are 
given.  The  following  table  compares  the  author's  results 
with  those  of  the  U.S.P.  :— 


Part*  ot  solvent  to  dissolve  1 

part  of 

salicylate 

at  25°  C. 

In  92-3 

wt.  per 

In  water. 

cent. 

ticobol. 

Author. 

n.8.p. 

Author. 

V.S.P. 

Ammonium    sali- 

cylate   

0-97 

0-9 

2-33 

2.3 

Lithium  salicylate 

0-786 

very 
soluble 

1-193 

very 
Boluble 

Plu-nyl 

6665.0 

2333-0 

4-65 

5-0 

Quinine 

1538-0 

77-0 

20-65 

ll-O 

Salicylic  arid  . . , 

453-0 

308-0 

2-13 

2-0 

Sodium  salicylate 

0.867 

0.8 

7-33 

5-5 

Strontium    „ 

18.85 

18.0 

48-51 

06-0 

Bismuth    sulisali- 

cylatc 

10,000-0 

— 

625-0 

— F 

— 

Shdn. 

Salicylates  ;    3[ethodi<  for  the  determination  of  ,     .A, 

Seidell.     J.  Amer.  Chem.  Soc.,  1909,  31,  1168—1177. 

The  bromate  method  of  Freyer  and  the  iodine  method 
of  Messinger  and  Vortmann  for  the  determination  of 
salicyl.ates  have  been  foimd  by  the  .author  to  be  unreliable, 
A  more  satisfactory  method  is  as  follows  : — The  weighed 
sample  of  the  salicylate.  di.s,solve<l  in  a  small  quantity  of 
water,  is  placed  in  a  sto))])ered  bottle  with  .tO  c.c,  of  strong 
hydrochloric  acid.  The  solution  is  titrated  with  *V/5 
bromate  solution,  the  bottle  being  .shaken  and  warmed 
gently  after  each  addition.  The  bromate  is  added  till 
the  yellow  colour  of  the  excess  of  bromine  remains  for  live 
minutes  after  the  addition  of  the  last  two  drops,  the 
tem])erature  being  between  80"  and  100°  C",  In  this 
reaction  4  atoms  of  bromine  combine  with  one  molecule 
of  the  salicylate.  The  method  gives  fairly  concordant 
results.  Excess  of  a  standard  solution  of  bromine  in 
hydrocldoric  acid  may  be  added  to  the  salicylate,  and  the 
uncombined  bromine  determined  by  means  of  stannous 
chloride. — F,  Shdn. 

Ketones   by    means   of  acetoacetic   ester ;     Prei>araiion   of 

pure  .     A.  Michael  and  K.  \\'olgast.     Ber.,  1909, 

42,  3176—3177. 

It  has  been  known  that  dialkylacetoacctic  esters  are  not 
hydrolysed  by  cold  potassium  hydroxide,  whilst  the 
mono-alkvl  derivatives  are  readily  hydrolyse<i.  When 
alkyl  halides  are  allowed  to  act  upon  the  .sodium  com|iiiund 
of  acetoacetic  ester,  a  mixture  of  mono-  and  dialkyl- 
derivntivcs  is  producwl,  which  may  be  separated  by  means 
of  cold  potassium  hydroxide  solution.  Ethylacetoacetic 
ester  was  prepared  in  the  usual  way,  and  shaken  will 
ammonia.  It  was  then  shaken  with  5  per  cent.  ])otaj<siun- 
hydroxide.  when  the  nionocthylacetoaeetic  ester  was 
hydrolysed  and  went  into  .solution.  The  alkaline  li(|uid 
was  aciditied  after  standing,  and  heated,  when  methyl- 
propylkctone  was  pnxluced. — F.  Shdn. 
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lldehydes  and  ketones  ;   A  general  reaction  for .     H. 

Franzen.    Ber.,  1909,  42,  3293—3295. 

Solutions  of  potassium  cyanide  and  calcium  chloride  were 

mixed  and  shaken  for  several  hours  with  benzaldehyde. 

A    bright    orange-yellow    powder    was    obtained,    which 

proved  to  be  the  calcium  compound  of  mandelio    acid 

Initrile,   [C6H5.CH(CN).0]2Ca.      This  substance  is  partly 

'decomposed    by    boiling    water   into    benzaldehyde   and 

calcium   cyanide,    and   is   only   slightly   acted   upon    by 

boiling    alcohol.     Dilute    acids    cause    the    liberation    of 

mandelio  acid  nitrile.     Solid  crystalline  substances  have 

I  been  obtained  in  the  same  way  from  several  ketones  and 

aldehydes.     Barium,  strontium,  and  magnesium  cyanides 

also  give  the  same  reaction. — F.  Shdn. 

Iodine  in  organic  substances  ;    Detection  and  delerminaiion 

of  ■ .      Determination  of  iodoform  in  iodoform  gauze. 

V.  Paolini.     Monit.  Scient.,  1909,  71,  648. 

The  method  is  based  upon  the  fact  that  when  organic  sub- 
stances, containing  small  quantities  of  iodine  compounds, 
are  submitted  to  the  action  of  nascent  hydrogen,  the 
iodine  is  completely  converted  into  hydrogen  iodide. 
I  For  the  determination  of  iodoform  in  iodoform  gauze. 
I  the  process  is  as  follows  : — 10  grms.  of  the  gauze,  cut  into 
small  pieces,  are  introduced  into  a  half-litre  flask  and 
covered  with  40  grms.  of  zinc  dust  ;  the  mixture  is  then 
moistened  with  60  c.c.  of  25  per  cent,  sulphiu-ic  acid  and 
heated  for  2 — 3  hours,  using  a  reflux  tube  ;  40 — 50  c.c. 
(if  acid  are  then  added  and  the  heating  continued  for 
some  hours,  the  end  of  the  reaction  being  indicated  by 
the  gauze  becoming  colourless.  The  gauze  is  now  wsished 
l>y  decantation  4  or  5  times  and  the  volume  of  the  solution 
made  up  to  1  litre.  To  100  c.c.  of  this  liquid,  100  c.c. 
(if  carbon  bisulphide  or  chloroform  are  added  and  several 
c.c.  of  potassium  nitrite  solution  ;  these  are  shaken 
together,  the  carbon  l:iLSulphide  washed  3  times,  and  the 
icxline  titrated  with  A''/10  thiosulphate  in  the  presence 
(if  sodium  bicarbonate. — F.  Sodn. 

Reducing  reactions  tcith  phosphorous  and  hypopliosphorous 
acids  [and  determination  of  these  acids^  Sieverts. 
See  XXm.  Inorg.  Quant. 

Separating  mixtures  of  some  aliphatic  acids  hy  means  of 
benzene  and  toluene.  (1),  Hodgson.  (2),  Keane  and 
Narracott.     See  XXm.   Org.  Quant. 

Patents. 

\rsenoarylglycollic  acids  and  arsenoaryllhioglycoUic  acids; 

Manufacture    of    .      O.    Imray,      London.     From 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hoechst 
a/Main.  Germany.  Eng.  Pat.  4240,  Feb.  20,  1909. 
-Addition  to  Eng.  Pat.  9855,  May  6,  1908.  (See  Ger. 
Pats.  206,057  and  206,456;    this  J.,   1909,  328.) 

Arsenoarylolycollio  acids  are  produced  by  the  action 
(if  powerful  reducing  agents,  such  as  sodium  amalgam  or 
hydrosulphite,  on  the  oxyarylglycolarsinic  acids,  and 
arsenoarylthioglycollic  acids  by  the  similar  reduction  of 
the  corresponding  thio-derivatives. — J.  F.  B. 

Am-inophenylarsinic  acid  (atoxyl)  and  its  derivatives  ; 
Preparation  of  derivatives  of  — ■ — .  A.  Mouneyrat. 
Ft.  Pat.  401,586,  July  30,  1908. 

Aminophenylaksinic  acid  and  its  derivatives  are  con- 
vfirted  into  their  sulphophenyl  derivatives  by  treatment 
w  ith  phenylsulphonic  chloride.  The  products  are  slightly 
-('hilile  in  water,  and  iovm  readily  soluble  salts  with 
ilkaline  bases  and  with  alkaloids;  the  salts  of  cinchona 
(Ikaloids  are  mentioned  particularly.  New  derivatives 
"I  the  composition,  CgHs.NH.CO.NH.CfiHjR.AsOlOHjo, 
ire  obtained  by  the  action  of  phenyl  isocyanate  on  amino- 
irylarsinic   acids. — T.  F.  B. 

Esters  of  phenols  cJiZorinated  in  a  side-chain  ;  Process  of 
^     making  compound and  also  hydroxybenzyl  alcohols, 

hydroxybenzaldehydes,    and    hydroxybenzoic    acids.      F. 

Raschig.     Fr.  Pat.  401,845,  April  8,  1909. 

W'UEN  cresols,  xylenols,  etc.,  are  treated  with  chlorine, 
'  he  halogen  only  enters  the  benzene  nucleus.     If,'  however. 


the  phenols  are  converted  into  their  esters  by  means  of 
inorganic  or  organic  acids,  such  as  carbonic  acid,  phos- 
phoric acid,  and  benzenesulphonio  acid,  and  these  are 
treated  with  chlorine,  one,  two,  or  three  atoms  of  halogen 
can  be  introduced  into  the  side  chain  of  the  phenol.  The 
preparation  of  the  dichlorides  of  o-  and  p-cresol  carbonate. 
the  trichloride  of  m-cresol  carbonate,  the  dichloride  of 
j-cresol  phosphate,  the  dichloride  of  o-hydroxybenzyl- 
idinechlorido  phosphite  (CHCla-CeHi-OlsPCla,  and  the 
benzenesulphonate  of  o-hydroxybenzylidine  chloride,  is 
described.  When  these  substances,  or  similar  compounds, 
are  treated  with  saponifying  agents  (e.g.,  alcoholic  alkali 
solutions)  they  are  converted  into  hydroxybenzyl  alcohols, 
hydroxybenzaldehydes,    and    hydroxybenzoic    acids. 

— T.  F.  B. 

Salts  of  organic  acids  ;    Process  for  the  preparation  of 

comjiounds  of with  sulphur  dioxide.  Farbw.  vorm. 

Meister,  Lucius,  und  Briining.  Ger.  Pat.  212,902, 
Jan.  9,  1907. 

The  process  claimed  consists  in  acting  on  salts  of  organic 
carboxylic  or  sulphonic  acids  with  sulphur  dioxide,  care 
being  taken  that  the  amount  of  water  present  is  insuflicient 
to  cause  formation  of  the  free  acids.  The  process  can 
be  carried  out  by  passing  sulphur  dioxide  gas  over  the 
powdered  salt ;  by  mixing  the  salt  with  liquefied  sulphur 
dioxide  ;  or  by  allowing  sulphur  dioxide  to  act  on  the 
salt  dissolved  or  suspended  in  a  liquid  which  possesses 
no,  or  only  feeble,  ionising  power.  The  products  are 
said  to  be  suitable  for  the  preparation  of  chlorides  and 
anhydrides. — A.  S. 

Caecara-sagrada  ;    Process  for  the  preparation  of  a  clear 
extract,  soluble  in  ivater,  not  containing  zinc,  and  free 

from  bitterness,  from .     M.  Penschuck.     Ger.  Pat. 

213,292,  Feb.  7,  1909.     Addition  to  Ger.  Pat.  206,467. 

A  SIMPLIFIED  form  of  the  process  described  in  the  main 
patent  (see  this  J.,  1909,  161)  is  claimed.  The  powdered 
bark  is  mixed  with  zinc  oxide  and  with  sufficient  water 
to  moisten  the  mass,  which  is  compressed  and  left  for 
1 — 2  hours.  It  is  then  warmed  on  the  water-bath  to 
30° — 40°  C.  and  after  several  hours,  extracted  with  water, 
and  the  extract  evaporated  as  described  in  the  main 
patent. — A.  S. 

Xanthine     and   guanine    derivatives    substituted    in     the 

S-position ;    Process  for  preparing  .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Ger.  Pat.  213,711,  Jan.  18, 
190.8. 

When  4.5-diaminopyrimidines   of  the  general   formula, 

XN.CO C.NH„ 

Y :  C.NX.C.NH2 

(where  X  represents  hydrogen  or  a  substituent  and  Y 
oxygen  or  -NH),  are  treated  with  fatty  acids  or  sub- 
stituted fatty  acids,  5-acidylamino-4-aminopyrimidines 
are  formed.  If  these  are  treated  with  solutions  of 
alkaline  condensing  agents,  or  if  their  alkali  salts  are 
heated,  water  is  eliminated  and  purine  or  guanine  deri- 
vatives substituted  in  the  8-position  are  produced.  The 
following  fatty  acids  and  derivatives  are  mentioned  : — 
Acetic,  propionic,  oxalic,  succinic,  cyanoacetic,  lactic, 
hippuric,  and  hydroxjdsobutyric  acids,  aoetylglycoooll, 
ethoxy-  and  methoxyacetic  acids,  and  a-/3-di]iydroxy- 
propionic  acid. — T.  F.  B. 

Aromatic    hydroxylated    nitro-compounds ;     Process    for 

preparing .     R.    W^olflfenstcin    and    O.    Boeters. 

Ger.  Pat.  214.045,  Aug.  21,  1907.  Addition  to  Ger. 
Pat.  194,883,  Aug.  4,  1906.  (See  Eng.  Pat.  17,.521  of 
1907  ;   this  J.,  1907,  1194.) 

By  treating  aromatic  hydrocarbons  or  theu-  suostitution 
products  or  derivatives,  or  heterocyclic  compounds 
which  contain  at  least  one  benzene  nucleus,  with  nitrogen 
oxides  or  their  hydrates  (other  than  nitric  acid)  or  mixtures 
of  those,  in  presence  of  mercury  or  mercury  compounds, 
hydroxylated  nitro-compounds  are  obtained.  Nitrogen 
dioxide,  nitrogen  tetroxide,  nitric  anhydride,  and  nitrous 
acid  are  suitable  for  the  process. — T.  F.  B. 

I  E  3 
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Protein    substances    from    anthrax    bacilli;     Process    /or 

obtaining  active .     KalleundCo.     Ger.Pat.  214,071, 

Sept.  17,  1908.     .Addition  to  Ger.  Pat.  212,830,  .May  17, 
1908  (see  this  J.,  1909,  1062). 

The  anthrax  bacilli,  after  treatment  with  nitrous  acid, 
are  heated  with  dilute  alkali,  e.g.,  a  I  per  cent,  solution 
of  potassium  hydroxide,  instead  of  with  dimethylamine 
as  described  in  Ger.  Pat  212,831  {loc.  cit.),  a  previous 
addition  to  the  main  patent. — A.  S. 

\-Paradiailtylaminoaryl-2.i-diulkyl-3-  oxymethyl  -5-  pyrazo- 
lone. F.  Stolz  and  K.  Strcitwolf,  Assignors  to  Farb- 
werke  vorm.  Meister,  Lucius,  und  Briining,  Hochst  on 
Maine,  Germany.     U.S.  Pat.  93ti.380.  Oct.  12,  1909. 

See  Eng.  Pat.  4128  of  1909  ;  this  J.,  1909,  854.— T.  F.  B. 

Lacticjacid  ;   Process  of  making  concentrated .     C.  H. 

Boehringer  Sohn.     Fr.  Pat.  401,39.-.,  March  29,  1909. 

See  Eng.  Pat.  7094  of  1909  ;  this  J.,  1909,  674.— T.  F.  B. 

Solvents  for   fats  and   essential   oils.     Fr.    Pat.    401,704. 
See  XIL 


XXI.— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Patent. 

Cinematograph   film ;     Sensitive   .     Soc.    Anon,    des 

Plaques  et  Papiers  Photographiques  A.  Lumiere  et  ses 
Ills.  First  Addition,  dated  July  24,  1908,  to  Fr.  Pat. 
400,385,  June  3,  1908.  (See  Eng.  Pat.  16,114  of  1908  ; 
this  J.,  1909,  491.) 

The  film  consists  of  a  gelatin  film  coated  with  a  sensitive 
emulsion,  supported  on  another  film,  of  some  impermeable 
material  the  dimensions  of  wlxich  arc  not  altered  by  the 
various  photographic  processes.  This  insures  that  the 
gelatin  film,  when  finally  stripped  from  its  support,  shall 
be  the  same  size  throughout  its  length. ^T.  F.  B. 


XXII,— EXPLOSIVES,    MATCHES,    &c. 

Explosives ;    Report  of  the  Chief  Inspector  {C.  A'.  Hake) 
of for  the  State  of  Victoria  for  the  year  1908. 

The   following   table   gives   the   quantities   of   explosives 
imported  into  the  State  during  the  years  1907  and  1908  : — 


Gelignite  

Gelatin-dynamite  . . . . 

Blasting  gelatin 

Cheddite 

Rippite   

Powder  fuse 

Blasting  powder   . . . . 
Sporting  powder  . . . . 

Total 

DetonatoiB  (number). 


1908. 


1907. 


lb. 

762,560 

244,280 

104,400 

15,000 

10,000 

75,000 

202,125 

31,050 


1,434,375 


2,016,000 


lb. 
948,900 
310,500 
120,300 

15,000 
6,400 

77,000 
155,000 

28,675 


1,659,776 


3,576,800 


There  were  1026  tests  made  with  explosives.  Of  these  182 
were  with  blasting  gelatin,  of  which  72  samples  were  rejected. 
509  samples  of  gelignite  were  examined  and  85  rejected, 
and  146  samples  of  gelatin-dynamite,  of  which  14  were 
rejected.  It  is  stated  that  the  blasting  gelatin  imported 
from  European  ports  was  far  from  satisfactorj-,  over 
10  per  cent,  of  the  total  importations  being  condemned, 
partly  on  account  of  low  stabihty,  and  partly  owing  to  the 
exudation  of  nitroglycerin.  The  gelatin-dynamite  and 
gelignite  imported  during  the  year  were  of  a  very  satis- 
factory nature,  all  the  consignments  being  passed.  All 
consignments  of  cheddite  compUed  with  the  requirements 
o£  the  Act.  The  total  number  cf  factories  under  licence 
was  seven,  and  sixteen  Rack-a-rock  manufacturing  licences 


were  issued  •.  during  the  year.  The  total  number  of 
magazines  under  hcence  waa  236,  and  there  were  twelve 
Government  magazines  available  for  public  use,  ehieliv 
for  the  storage  of  commercial  explosives.  No  accidents 
by  fire  or  explosion  occurred  during  the  year  in  the  manu- 
facture or  transport  of  explosives. — G.  \V.  McD. 

Glycerol    ethers ;      Sotne    nitro-derivatives    of    .     E. 

Paternd   and   T.    Benelli.     Gaz.   chim.    ital.,    1909,   39 
II.,  312—314. 

The  authors  have  prepared  the  nitro-derivatives  of  the 
o-dimethyl  and  a-diethyl  ethers  of  glycerol,  obtained  by 
the  action  of  methyl  and  ethyl  alcohoUc  solutions  of 
potassium  hydroxide  on  epichlorhydrin.  The  glycerol- 
ether  was  allowed  to  flow  drop  by  drop  into  a  mixture  of 
100  part*  of  concentrated  sulphuric  acid,  20  of  concen- 
trated nitric  acid,  and  30  of  anhydrous  pota.ssium  nitrate, 
the  liquid  being  kept  well  stirreil,  and  the  temperature  kept 
below  15°  C.  in  the  case  of  the  methyl  ether,  or  0°  C.  in  that 
of  the  ethyl  derivative.  The  reaction  product  was  diluted 
with  water,  the  oily  nitro-derivative  separated,  washed 
first  with  water  and  then  with  a  dilute  solution 
of  sodium  carbonate,  and  purified  by  distilling  with 
steam  in  presence  of  a  small  quantity  of  sodium 
carbonate.  The  nitro-derivative  of  the  dimethyl  ether. 
CHj(0CH,).CH(0N02).CHj(0CH,).  is  a  colourless  neutr»l 
liquid,  soluble  in  the  common  organic  solvents  ;  it  boiln 
at  180°  C.  and  soUdifies  at  about  — 15°  C.  It  burns  readily 
butj  is  not  explosive.  A  mixture  of  nitroglycerin  (m.  pt. 
—  18°  0.)  with  2  per  cent,  of  the  nitro-derivative  of  the 
methyl  ether  melts  at  —34°  C.  Ten  per  cent,  of  it  has  no 
ajjpreciable  effect  on  the  sensitiveness  of  explosion  of  nitro- 
glycerin. It  has  a  good  gelatinising  action  on  nitro- 
cellulose. Substitution  of  the  nitro-derivative  of  glycerol- 
dimethyl  ether  for  the  whole  or  a  part  of  the  nitroglycerin 
in  an  explosive  lowers  the  baUistic  power.  The  nitro- 
derivative  of  glycerol-diethyl  ether  boils,  with  decompo- 
sition and  evolution  of  heat,  at  168° — 170°  C.  When  cooled 
to  — -75°  C.  it  becomes  pasty,  but  is  still  mobile  at  — 60°  C. 

— A.  S. 


Determining    carbon    monoxide    in    mine    gas. 
See  XXIII.   Inorg.   Quant. 

Patents. 


Weiskopf. 


Explosive  compound.  F.  H.  Briggs,  Paincsville,  Ohio, 
Assignor  to  The  American  Dynalite  Co.,  Cleveland, 
Ohio.     U.S.  Pat.  934,990,  Sept.  28,  1909. 

The  explosive  consists  of  an  intimate  mixture  of  potassium 
chlorate,  oil  of  mirbane,  and  pulverised  slate. — W.  P.  S. 

Blasting  cartridge.  T.  Turton,  Kilgore,  Idaho,  Assignor 
to  W.  Hoskins,  La  Grange,  111.  U.S.  Pat.  936,192. 
Oct.  5,  1909. 

The  cartridge,  formed  of  an  explosive  containing  nitro 
glycerin,  has  a  wrapper  of  bibulous  paper  in  contact  with 
the  explosive,  in  order  to  absorb  any  nitroglycerin  exuding 
in  the  course  of  storage,  the  whole  being  surrounded  by  * 
waterproof  external  wrapper,  e.g.,  one  of  paraffined  paper. 

—J.  F.  B. 


XXUI.— ANALYTICAL    CHEMISTRY. 

APPASATVS. 

Patent. 

Oases;    Apparatus  for  analysing  .     O.  Rodhe.     Fr. 

Pat.  401,8(Ul.  April  7,  1909.     Under  Int.  Conv..  May  9 
and  July  22,  ]9(i8. 

SEEEng.  Pat.  18,829  of  1908  ;  this  J.,  1909, 1065.- T.  F.  K 
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INORGANIC— QUALITATIVE. 

Detecting  sodium  sulphite  in  presence  of  sodium  svlphate 
and  sodium  thiosulphate.     Weston.     See  Vll. 


INORGANIC— QUANTIT  ATI  VE. 

Cobalt  and  nickel  ;  Sanchez'  method  for  separation  of . 

H.  Grossmann.     Z.  angew.  Cbem.,  1909,  22,  2005 — 2006. 

The  author  has  subjected  Sanchez'  method  (this  J.,  1909, 
749)  to  a  critical  investigation.  Sanchez  starts  with  the 
separation  of  nickel  and  cobalt  from  other  metals  of  the 
ammonium  sulphide  group  by  the  use  of  dilute  hydro- 
chloric acid,  a  method  which  has  been  shown  to  be  inexact 
by  Funk  (this  J.,  1906,  954).  Next,  he  assumes  that  the 
precipitated  nickel  and  cobalt  sesquihydroxides  have  the 
composition,  NijO,  and  Co^Oj,  after  incineration,  whereas 
the  fact  is  that  the  precipitates  formed  in  the  manner  indi- 
cated by  Sanchez  alwaj's  contain  alkali,  and  the  oxides 
which  are  stable  on  strong  ignition  have  the  formulae, 
XiO  and  CojOj.  The  special  feature  of  Sanchez'  method, 
112.,  the  separation  of  the  two  metals  by  means  of  pota.s- 
sium  cyanide  and  silver  nitrate,  whereby  silver  cobalti- 
cyanide  is  precipitated,  is  sound  and  has  been  verified  by 
the  author,  but  the  subsequent  precipitation  of  the  nickel 
by  sodium  hydroxide  and  bromine  solution  does  not  yield 
a  pure  sesquihydroxide.  Bellucci  and  Clavari  have  shown 
that,  whatever  conditions  be  chosen,  the  oxide  so  obtained 
alwaj's  contains  either  more  or  less  oxygen  than  would 
correspond  to  the  formula,  NijO^.  The  author  concludes 
that  Sanchez'  method  cannot  be  preferred  to  the  more 
rapid  and  accurate  methods  of  separation  based  on  the 
use  of  thiocyanate,  dimethylglyoxime  and  dicyandi- 
amidine. — J.  F.  B. 


Arsenic  ;    Irregularities    in    the    volumetric    determination 

of  after  previous  distillation.     [Presence  of  pyrrole 

as  an  impurity  in  arimwnia.]     L.  Brandt.    Chem.-Zeit., 
1909,  33,   1114—1115. 

Is  the  determination  of  arsenic  with  standard  iodine,  after 
previous  distillation  with  strong  hj'drochloric  acid,  it  is 
usual  to  nearly  neutralise  the  distillate  with  sodium 
hydroxide  or  ammonia,  before  adding  sodium  bicarbonate. 
Errors  have  been  detected  in  both  these  methods  of 
neutralisation.  Sodium  hydroxide  (even  "  pure  by 
alcohol  ")  is  liable  to  contain  an  oxidising  agent,  which 
converts  part  of  the  arsenious  chloride  into  arsenic  acid, 
causing  low  results.  Ammonia,  on  the  other  hand,  often 
contains  pyrrole  as  an  impurity,  and  this  combines  with 
iodine  :  the  pyrrole  may  be  detected  by  boiling  the  nearly 
neutralised  ammonia,  and  testing  the  vapour  in  the  usual 
way  with  a  pine  splinter  moistened  with  hj'drochloric  acid. 
It  may  be  destroyed  by  adding  to  the  ammonia  a  slight 
excess  of  permanganate,  and  repeating  this  several  times, 
as  the  colour  disappears  ;  the  solution  is  allowed  to  stand 
for  24  hours  with  frequent  shaking,  and  the  hydrated  oxide 
of  manganese  is  then  filtered  oflf ;  ammonia,  free  from 
pyrrole  and  suitable  for  the  determination,  is  thus  obtained. 
About  5  c.c.  of  a  freshly  prepared  2  per  cent,  solution  of 
pure  starch  should  be  used  as  indicator  in  the  titration. 

— F.  SODN. 


Silica;    Separation  of  from  silicon  and  carbon.     E. 

Britzke.     Chem.-Zeit.,    1909,   33,    1098—1099. 

Silica  may  be  separated  quantitatively  from  silicon  and 
carbon  (as  graphite  or  as  carbonindum  or  iron  carbide)  by 
the  action  of  hydrogen  chloride  gas  at  a  bright  r«d  heat, 
silicon  and  carbon  being  converted  into  volatile  products, 
but  the  silica  remaining  unchanged.  The  hydrogen  chloride 
used  must  be  quite  dry.  When  such  mixtures  as  the  above 
are  heated  in  a  current  of  chlorine,  as  in  Limmer's  method 
(this  J.,  1908,  121),  the  carbon  is  found  to  remain  behind 
with  the  silica.  A  combination  of  the  two  methods  on 
different  quantities  of  material  is,  therefore,  suggested  for 
the  determination  of  carbon  and  silica. — F.  SoDN. 


Earth  [niobic  and  tantalic'\  acids  ;    Delerminaiion  of  . 

L.  Weiss  and  M.  Landecker.    Z.  anorg.  Chem.,  1909,  64, 
65—103. 

Tantalic  acid  is  completely  precipitated  by  carbon 
dioxide  from  a  solution  of  the  melt  obtained  by  fusing 
the  acid  with  sodium  carbonate  and  sodium  nitrate, 
whereas  the  corresponding  niobate  solution  is  not  decom- 
posed in  this  way.  Niobic  acid  may  also  be  distinguished 
from  tantalic  acid  by  the  fact  that  no  precipitate  is 
obtained,  even  on  standing,  when  its  solution  in  dilute 
suJphuric  acid  is  added  to  concentrated  ammonium 
sulphate.  Furthermore,  potassium  ferrocyanide  gives  a 
greyish-green  precipitate  with  a  solution  of  niobic  acid  in 
hydrochloric  acid,  but  with  tantalic  acid  a  reddish-brown 
precipitate  slowly  appears.  The  best  method  of  distin- 
guishing the  two  acids,  however,  is  considered  to  be  the 
microscopic  examination  of  the  characteristic  crystals 
obtained,  when  hydrofluoric  acid  is  added  to  a  solution  of  a 
tantalate  or  niobate  which  is  then  neutralised  with 
potassium  hydroxide.  Several  new  methods  are  given 
for  the  quantitative  separation  of  niobium,  tantalum, 
and  titanium  from  other  metals  and  from  each  other,  and 
these  have  been  applied  to  the  analysis  of  tantalite,  the 
following  process  being  given  : — The  finely-powdered 
material  is  decomposed  by  fusirn  with  potassium  bisul- 
phate,  and  the  cooled  melt  is  extracted  with  water  contain- 
ing sulphuric  acid ;  to  the  boihng  solution  sulphurous 
acid  is  added,  until  the  precipitate  formed  becomes 
flocculent,  and  the  liquid  is  kept  boiling  for  20 — 30  minutes, 
which  causes  all  the  tin  to  be  precipitated  as  metastannic 
acid  along  with  the  earth  acids.  After  filtration,  the 
residue  is  washed  with  hot  sulphurous  acid  solution  con- 
taining sulphuric  acid,  until  free  from  iron,  and  the 
filtrate,  containing  all  the  elements  present  in  the  material, 
other  than  niobium,  tantalum,  titanium,  and  tin,  is  dealt 
with  by  known  methods,  after  precipitating  any  remaining 
tin  vnih  hydrogen  sulphide.  Tin  is  extracted  from  the 
residue  of  acids,  after  neutrahsation  by  ammonia,  by 
digestion  and  subsequent  washing  with  hot  yellow 
ammonium  sulphide.  The  residue  is  then  ignited  and  fused 
with  sodium  carbonate,  with  the  addition  ofsodium  nitrate, 
no  unnecessary  excess  of  either  reagent  being  employed. 
The  melt  is  extracted  with  hot  water  and  the  liquid  boiled 
for  some  time,  and  then  filtered  from  the  residue,  which 
contains  the  titanium.  If  the  filtrate  be  found  free  from 
titanium,  it  is  treated  with  carbon  dioxide  to  precipitate 
the  tantalum,  the  gas  being  passed  through  the  liquid 
for  about  IJ  hours  in  the  cold,  and  the  solution  then 
boiled  for  a  short  time.  If  the  filtrate  contain  titanium, 
it  is  precipitated  with  hydrogen  sulphide,  and  the  precipi- 
tate is  dissolved,  together  with  the  former  titanium  residue, 
in  a  mixture  of  sulphuric  acid  and  hydrogen  peroxide,  the 
solution  being  reduced  with  sulphur  dioxide  and  the 
titanium  precipitated  with  ammonia.  The  sodium  sulphide 
in  the  filtrate,  containing  tantalum  and  niobium,  is 
decomposed  by  sulphuric  acid,  the  earth  acids  are  precipi- 
tated with  ammonia,  and  the  precipitate  again  fused  with 
sodium  carbonate  and  sodium  nitrate,  the  melt  being 
dissolved  in  water  and  the  tantalum  precipitated  as  tantalic 
acid  by  a  current  of  carbon  dioxide.  Before  igniting  precipi- 
tates of  niobic,  tantalic,  and  titanic  acids,  it  is  recommended 
that  the  filter-paper  be  freed  as  far  as  possible  from 
precipitate  and  moistened  with  ammonium  nitrate.  In 
the  event  of  insoluble  sulphates  or  silver  chloride  being 
present  with  the  acids,  the  latter  may  be  readily  separated 
by  dissolving  in  a  mixture  of  acid  and  hydrogen  peroxide. 
^  '  — F.  SODN. 

Phosphorous  and  hypophosphorcjs  acids;  Reducing  reactions 

with, [and  determination  of  these  acids].    A.  Sieverts. 

Z.  anorg.  Chem.,  1909,  64,  29—64. 

The  action  of  phosphorous  and  hypophosphorous  acids  on 
the  salts  of  the  heavy  metals  has  been  quantitatively 
studied,  both  the  amount  of  metal  reduced  and  of  acid 
oxidised  being  determined.  Rupp  and  Finck's  method 
of  determining  phosphorous  and  hypophosphorous  acids 
(this  J.,  1902,  1473)  may  be  shortened  by  e0ecting  the 
oxidation  of  the  hypophosphorous  acid  by  warming  in  a 
pressure  flask  at  70°  C.  for  30  minutes ;    the  titration  of 
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the  excess  of  iodine  is  best  done  with  arsemous  acid' 
2  hours  after  the  solution  has  been  rendered  alkaline 
with  bicarbonate.  For  the  determination  of  phosphorous 
and  hypophosphorus  acids  in  the  preseuce  of  each  other, 
they  are  first  oxidised  to  phosphoric  acid  by  bromine, 
and  then,  in  a  second  sample,  they  are  titrated  iodo- 
metrically  ;  from  the  quantity  of  iodine  used,  together 
with  that  of  the  phosphoric  acid,  which  is  determined 
gravimetrically,  tlie  quantity  of  each  acid  present  may 
1)6  calculated.  It  is  noted  that  these  acids  suffer  no 
appreciable  oxidation  on  exposure  to  air,  being  remarkably 
stable  towards  many  oxidising  agents.  Gold  and  silver 
salts  arc  reduced  to  the  metal  by  phosphorous  or  hypo- 
phosphorous  acid,  no  hydride  being  formed.  Silver  is 
deposited  lirst  as  a  black  precipitate  which  probably 
contains  colloidal  silver.  Copper  sulpliate  is  reduced 
by  phosphorous  acid  to  metallic  copper,  but  cupric  chloride 
is  reduced  to  the  cuprous  salt.  Hypophosphorous  acid 
reduces  copper  sulphate  in  excess  to  the  metal,  without 
the  evolution  of  hydrogen,  but.  if  the  acid  be  in  excess, 
copper  hydride  is  precipitated,  though  mixed  with  metallic 
copper.  Platinum  chloride  is  not  reduced  by  hypo- 
phosphorous  acid  ;  palladium  chloride,  however,  is  reduced 
in  the  cold,  both  by  this  and  by  phosphorous  acid.  Nickel 
and  cobalt  salts  "are  not  reduced  by  cither  acid.  The 
freshly  precipitated  palladium,  copper,  gold,  and  silver 
act  catalytically  on  the  excess  of  hj-pophosphorous  acid, 
according  to  the  equation  :  H2PO';+HjO  =  H,P()'3+H2, 
but  platinum  black  has  no  such  action,  although  nickel 
and  cobalt,  reduced  from  their  oxides  by  hydrogen  at 
320° — 330°  C,  are  very  effective.  Pallatlium  is  the  beat 
catalyst,  acting  at  the  ordinary  temperature,  and  cobalt 
and  nickel  come  next  in  activity;  gold,  silver,  and 
copper  act  but  slowly  at  100"  C."  Finely-divided  iron 
is  rapidly  dissolved  by  hypophosphite  solutions. — F.  Sodn. 

Carbon  monoxide  ;    Dtterminalion  of  ,   in  mine  gas. 

E.    H.    Wciskopf.     J.   Chem.   Met.   and  Min.   Soc.,   S. 

Africa,  1909,  9,  258—265,  306—307. 
In  cormcction  with  a  paper  by  Cullen  on  the  nature  of 
the  gases  resulting  from  the  use  of  high  explosives  (this 
.J.,  1909,  162),  the  method  employed  for  the  determination 
of  the  carbon  monoxide  is  now  described.  The  process 
consists  in  the  use  of  iodine  pentoxide,  which  reacts 
with  carbon  monoxide,  producing  free  iodine  and  carbon 
dioxide,  thus  : — IjOj-f  .5CO=lj-f5COj.  The  applicabiUty 
of  this  reaction  for  the  estimation  of  traces  of  carbon 
monoxide  was  originally  demonstrated  by  Nicloux 
(Comptes  rend.,  1898,  120,  746).  After  being  freed  from 
moisture,  carbon  dioxide  and  unsaturated  hydrocarbons 
or  other  interfering  constituents,  the  gas  passes  through 
an  absorption  coil  containing  iodine  pentoxide  kept  at 
150°  C.  by  immersion  in  an  oil  bath.  The  vapour  of  the 
liberated  iodine  is  absorbed  in  potassium  iodide  solution 
and  subsequently  titrated  with  thiosulphate.  The  fact 
that  unsaturated  hydrocarbons  are  also  oxidised  by 
iodine  pentoxide  with  liberation  of  iodine  is  specially 
emphasised,  as  also  is  the  difficulty  of  their  complete 
absorption  by  the  usual  reagents.  The  absorbent  used 
for  this  purpose  in  the  present  instance,  and  which  was 
found  to  be  very  efficient,  consisted  of  strong  sulphuric 
acid  (99  to  99-5  per  cent.  H.SOj)  kept  at  165°  C.  Figures 
and  data  involved  in  the  analysis  of  samples  of  mine 
gas,  taken  before  and  after  blasting  with  gehgnite,  are 
appended,  while  the  origin  of  the  carbon  monoxide  itself 
is  also  discussed. — W.  E.  F.  P. 

Technical  assay  of  zinc.     Greenwood  and  Brislee.    See  X. 

Testing  galvanised  and  other  zinc-coated  metals.     Walker. 
See  X. 

Determining  gypsum   and   other  salts   in   treated  brewing 
icatera.     Hulton  and    Day.     See   XVII. 

ORG  A  NIC—Q  VAUTATIVE. 

Blood ;     Value   of  benzidine   for   the   detection    of  minute 

traces  of  .     E.  J.  McWeeney.     Koy.  DubUn  Soc. 

Proc.,  1909,  12,  216—224. 
SCBLESINOEE  and  Hoist  (Deutsch.  med.  Wochenschr..  1906) 
have  drawn  attention  to  the  value  of  benzidine  for  the 


detection  of  traces  of  blood  in  fiecal  matter.  The  autln^r 
finds  that  a  solution  of  benzidine  in  acetic  acid  at  once 
produces  a  blue  coloration  with  a  1  in  200,000  solution 
of  blood  in  presence  of  hydrogen  peroxide  :  in  absence  of 
blood,  no  colour  develops  for  about  two  minutes.  Dried 
blood  in  particulate  form  from  stains,  etc.,  is  very  readily 
detected  by  this  means,  and  its  reaction  is  quite  distinct 
from  that  of  other  body-fluids.  Similar  reactions  are 
given  by  many  freshly  cut  vegetables,  but  after  boiUng, 
no  reacrion  takes  place,  whereas  blood  solutions  react 
equally   well  after  ten  minutes'   boiling. — T.  F.  B. 

Detecting  fats  in  vaseline.     Ferraro.     See  III. 


Detecting  wheat  flour  in  rye  flour. 
See  XVIIL4. 


Trowbridge. 


Delecting  cinnamic  acid  in  foods.     Bigelow.     See  XVII  1.1. 

Secudion    for    sucrose    and    other    sugars.     Pozzi-Escot. 
See  XVI. 

Alkaloid    reactions    with    perhydrol    [hydrogen    peroxide]. 
iSchar.     See  XX. 

Brucinesulphonic  acids  and  the  cause  of  brucine-nitric  acid 
reaction.     Leuchs  and  Geiger.     See  XX. 

Characters   and   tests   for   chinosol  [neutral  orthohydroxij- 
quinoline  sulphate],     Zeriuk.     See  XX. 

General    reaction    for    aldehydes    and    ketones.     Franzen. 
See  XX. 


ORGANIC— QUANT  IT  AT  I  YE. 

Alipluiiic  acids ;   Separation  of  mixtures  of  some  by 

means  of  benzene  and  toluene.     T.  R.  Hodgson.  Analyst, 
1909,  34,  435. 

Lasserbe  (Ann.  de  I'lnstitut  Pasteur,  1907,  829)  devised 
a  method  of  separating  formic  and  acetic  acids  from 
butjTic,  valeric,  iso-valeric  acids,  etc.,  by  extracting  the 
aqueous  solution  of  the  mixed  fatty  acids  with  benzene. 
The  formic  and  acetic  acids  were  said  to  remain  in  the 
aqueous  layer,  whilst  the  higher  acids  were  removed  by 
the  benzene.  The  author's  experiments  with  weighed 
quantities  of  the  pure  fatty  acids  indicated  that  the  separa- 
tion thus  effected  was  incomplete,  and  that  the  amount  of 
error  varied  with  the  quantity  of  acids,  the  proportion  of 
volatile  solvent  used,  and  the  number  of  extractions. 
Similar  results  were  obtained  when  toluene  and  light 
petroleum  spirit  were  used  for  the  extraction.  By  working 
under  constant  conditions,  however,  the  method  may  in 
some  cases  be  found  useful.  The  best  results  are  obtained 
when  the  aqueous  solution  of  the  fatty  acids  is  extracted 
with  twice  its  volume  of  benzene. — C.  A.  M. 

Aliphatic  acids ;   Separation  of  mixtures  of  some  by 

means  of  benzene.     C.    A.    Keane  and   P.    Narracott. 
Analyst,  1909,  34,  436—438. 

In  the  authors'  experiments  to  test  the  reliability  of 
Lasserre's  method  of  separation  (see  prece<ling  abstract), 
determinations  were  made  of  the  ratio  of  distribution  of 
the  acids  between  water  and  benzene.  Where  the  propor- 
tion of  benzene  to  aqueous  solution  was  as  I  :  1,  the 
solubility  of  isovaleric  acid  in  benzene  was  only  about 
100  times  greater  than  that  of  formic  or  acetic  acids. 
By  using  a  larger  proportion  of  benzene  to  water  (10:  I), 
a  somewhat  better  separation  was  effected,  whilst  when 
the  water  was  in  large  excess  (1  :  10)  similar  differences 
of  solubility  were  observed,  but  isovaleric  acid  was  only 
about  200  times  more  soluble  than  acetic  acid  in  the 
benzene.  The  ratio  of  distribution  between  the  two 
solvents  varied  with  the  concentration  of  the  different  acids, 
although  it  was  maintained  in  a  mixture  of  acids.  In  the 
authors'  opinion  La.sserre's  method  does  not  afford  a 
satisfactory  means  of  separation, — C.  A,  >L 
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THrperUine  oil :    Examination  of 
Xlllfi. 


Nicolardot.     See 


Determining  rubber  as  tetrabromide.     Budde.     See  XIIIT. 

Influence  of  temperature  on  the  polarisation  of  raw  cane 
stigars.     Wiley  and  Bryan.     See  XVL 

Determining  sugar  in  fresh  or  exhausted  cossettes.  Le  Docte. 
See  XVI. 

Influence  of  the  non-sugar  on  the  determination  of  the  dry 
substance  in  sugar-house  products.     Stanek.    jSee  XVT. 

Determining  salicylic  acid  in  wines.     Bigelow.     See  XVII. 

A'lalysis  of  distilled  spirits.     Tolman   and   Hillver.      See 
XVII. 

Determina'ion   c7   fusel   oil.     Mitchell    and    Smith.       iS'ee 
X\^I. 

Determining  fat  in  pork-butchers'   products  and  in  other 
substances  containing  woAer.     Perrier.     SeeXVin.4. 

Determining    starch    in    cocoa    products.     Dubois.        See 
XVIII.4. 

Determining  citral  in  terpeneless  essence  of  lemon.     Baer. 
See  XX. 

Determining  essential  oil  and  eugenol   in   cloves.     Reich. 
See  XX. 

Characterisation  of  theobromine-sodium  salicylate.     Frev. 
See  XX. 

Determination  of  salicylates.     Seidell.     See  XX. 

Detecting  and  determining  iodine  in  organic  substances. 
Determining  iodoform  in  iodoform  gauze.  Paolini.  Sec 
XX. 


XXIV.— SCIENTIFIC   &  TECHNICAL   NOTES. 

Colloidal  solutions  of  metals  obtained  by  the  action  of  boiling 
distilled    water.     M.    Traube-Mengarini    and    A.    Scala. ' 
Atti   R.    Accad.   del   Lincei,   Roma,   1909,  [5],   18.    II., 
111—116.     Chem.   Zentr.,    1909,   2,    1411—1412.     (See 
this  J.,  1909,  857.) 

Bi  repeatedly  boiling  the  purest  water  in  a  sdver  dish 
containing  pieces  of  silver,  and  then  concentrating, 
solutions  containing  up  to  00162  grm.  of  silver  per 
100  c.c.  were  obtained.  Similar  experiments  in  a  platin- 
iridium  dish  gave  a  solution  of  a  faint  greenish  colour, 
which  contained  in  colloidal  solution  mostly  copper  and 
copper  oxide,  but  also  traces  of  platinum ;  traces  of 
platinum  were  also  dissolved  in  a  similar  manner  from 
a  platinum  dish,  but  only  mth  great  difficulty.  In 
commercial  "  platinum  solutions,"  prepared  by  the 
electrical  process,  the  authors  were  able  to  detect  con- 
-iderable  quantities  of  copper,  but  could  not  with  certainty 
<letect  platinum. — A.  S. 

Chemical  accidents;  First  aid  in .     Nobel's  Explosives 

Company,  Ltd.     Chem.  Trade  J..  1909,  45,  358. 

><'dphuric  and  nitric  eicid  burns. — Acid  bums  are  some- 
1  lines  very  deceptive  as  to  their  severity,  especially  those 
from  nitric  acid.  This  acid  causes  a  yellowish  stain  on 
the  skin,  which  has  a  peculiar  parchment-like  feeUngtothe 
much.  The  bum  is  apt  to  be  made  light  of  at  first,  but 
111  a  few  days  a  red  line,  denoting  inflammation,  begins 
to  form  round  the  yellowish  patch,  following  which 
separation  of  the  slough  commences,  which  takes  a  con- 


siderable time  and  leaves  a  raw,  granulating  surface, 
slow  in  healing.  If  it  is  not  carefully  attended  .to,  so  as 
to  keep  the  granulation  down,  it  will  leave  a  prominent 
scar   and   permanent   disfigurement. 

Treatment. — In  all  cases  of  severe  bums,  either  from 
nitric  or  sulphuric  acids,  the  patient  should  at  once  be 
plunged  into  the  usual  tank  containing  water  and  bicar- 
bonate of  soda ;  then  the  part  should  be  thoroughly 
bathed  with  pure  warm  water,  afterwards  applii-ing  a  cloth 
saturated  with  oil.  and  then  covering  with  cotton  wool 
and  a  bandage.  The  patient  should  be  taken  at  once  to 
his  home  or  to  an  hospital.  Then  commences  the  proper 
treatment  of  the  burn,  which  is  suitable  for  both  nitric 
and  sulphuric  acid  bums.  A  piece  of  surgeon's  lint 
saturated  with  carron  oU  (equal  parts  of  linseed  oil  and 
lime-water)  is  applied,  the  smooth  surface  of  the  lint 
being  placed  to  the  part,  and  is  covered  \iith  oUed  silk  or 
gutta  tissue,  cotton  wool  or  gamgee  and  absorbent 
bandage.  This  dressing  should  be  changed  night  and 
morning  for  the  first  few  days,  but  should  the  bum  be 
very  severe  and  painful,  then  a  thin  piece  of  cotton  cloth 
saturated  with  carron  oil,  and  a  warm  bread-and-water 
poultice  are  applied,  covered  as  before  with  wool  or 
gamgee  and  a  bandage.  The  poultices  should  be  renewed 
at  least  two  or  three  times  in  the  24  hours  and  continued 
until  the  separation  of  the  slough,  when  the  carron 
oil  G.P.  tissue  dressings  are  reverted  to,  as  at  first 
Should  the  burn  become  irritable  and  slow  in  healing 
then  carbolic  oil,  boric  lint,  or  the  follo%ving  paste  may 
be  tried,  according  as  is  found  suitable.  Paste 
— composed  of  equal  parts,  by  weight,  of  carron  oil  and 
zinc  oxide  ointment.  Should  the  granulations  become 
exuberant  or  above  the  level  of  the  surrounding  skin, 
they  should  be  painted  over  with  a  two  per  cent,  solution 
of  cocaine,  before  being  touched,  every  second  day, 
with  a  solution  of  nitrate  of  silver  (15  to  20  grs.  to  the 
ounce  of  distilled  water),  or  with  solid  lunar  caustic, 
afterwards  being  dressed  with  carboUc  or  caiTon  oil,  as 
before. 

Acid  bums  of  eyes. — Acid  bums  of  the  eyes  .should  on 
no  account  be  bathed  with  alkaline  solutions,  but  at  once 
and  Uberally,  with  pure  warm  water,  or  warm  water  and 
milk,  allowing  the  fluid  to  mn  freely  over  the  eyeballs. 
Af  tciwards  a  few^  drops  of  a  two  per  cent,  solution  of  cocaine 
hydrochloride,  slightly  warmed,  are  applied,  then  a  little 
pure  castor  oil,  and  lastly,  a  piece  of  Unt  saturated  with 
warm  water  is  placed  over  the  eye  and  held  there  by 
means  of  a  Ught  bandage.  This  can  be  repeated  two  or 
thiee  times  a  day.  Cocaine  alkaloid  dissolved  in  castor 
oil,  is  sometimes  used,  but  the  first  method  is  best.  A 
two  per  cent,  ointment  of  cocaine  hydrochloride  and 
vaseUne  applied  to  the  eyelids,  affords  great  relief,  and 
should  be  appUed  at  bed-time.  In  using  the  cocaine 
solution,  a  good  plan  is  to  warm  a  teaspoon  in  hot  water, 
thus  making  the  application  more  agreeable  to  the  injured 
eye.  This  treatment  should  be  continued  for  a  few  days, 
but  the  after-treatment  must  depend  entirely  upon  the 
severity  of  the   bum. 


Books  Received. 

Uebek  die  Erualtuxg  dek  .Masse  bei  ihemischen- 
Umsetzukges.  [Abhandlungen  der  deutschcn 
Bunscn-Gesellschaft  fiir  angewandte  jjhysikalische 
Chcmie.]  No.  1.  V^on  H.  Landolt.  Wilhelm  Knapp's 
Verlag.     HaUe  a.  S.     1909.     Price  Ml. 80. 

Svo  volume,  containing  47  pages  of  subject  matter. 

Beitkaoe  zur  Kenntxiss  ues  elektrochemisches 
Verh.u-texs  des  Eisens.  [Abhandlungen  der  deuts- 
cheu  Bunsen-Gcsellschaft  fiir  angewandte  pliysikalischc 
Chcmie.]  No.  2.  Von  F.  Foerster.  Wilhelm  Knapp's 
Verlag.  HaUe  a.  S.  1909.  Price  M.3.20. 
Svo  volume,  containing  83  pages  of  subject  matter  and 
six  illustrations.     The  subjects  of  the  various  chapters 


1172 


BOOKS   RECErV'ED. 


(Sov.  15,  1909. 


are : — I.  Experiments  on  the  equilibrium  potential  of 
iron.  II.  Active  iron.  111.  Theoretical  considerations, 
(i).  The  views  hitherto  entertained  as  to  the  passive 
condition  of  iron.  (ii).  Hydrogen  content  of  iron,  and  the 
active  condition  of  the  metal,  (iii).  Variation  of  the 
potential  of  active  iron.  (iv).  The  spontaneous  activa- 
tion of  iron,  (v).  Disturbances  of  the  spontaneous 
activation  by  oxide  incru.stations.  (vi).  Activation  by 
halogens,  &c.  (vii).  General  remarks.  IV.  Electrolytic 
separation  of  iron.     V.  Electrolytic  iron. 

Chemical  Conver.sion  T.vbi.es.  For  use  in  the  analysis 
of  Fertilisers,  Fertilising  material.  Cotton  seed.  Iron 
and  its  products.  Food  i)roducts,  &e.  By  H.  B.  Battle, 
Ph.D.,  Montgomery,  .Ahi.  and  W.  J.  GASrovxE,  Ph.D., 
Baltimore.  .M.D.  Williatiis  and  VVilkins  Publishing 
Company,    Baltimore,    Md.     11)09.     Price    S2.50. 

Small  8vo  volume,  containing  13  tables,  arranged  for 
immediate  and  ready  reference,  by  means  of  projecting 
portions  of  each  talile.  in  step-like  order  as  in  the  index 
of  a  ledger;  each  of  these  projections  containing 
the  title  of  the  table  indexed.  Thus :— Tables  of,  1. 
Phosphoric  acid.  II.  Potash.  111.  Ammonia  and 
protein.  IV.  Nitrogen  weiglit.  V.  Cldorine.  VI.  Sulphur. 
VII.    Alumina.  VIII.      Phosphorus     and      magnesia. 

IX.  Silicon.  X.  Manganese.  XI.  International  atomic 
weights.  1909.  XII.  Convcreion  factors.  XIII.  Weights 
and  measures. 


Praiticai.  Points  fok  PiiAtTiCAL  Brewers.  A  Refer- 
ence Book  for  all  interested  in  the  .Arts  of  Brewing  and 
Malting.  Compiled  l)y  the  staff  of  the  National 
Brewers'  Academy.  Editors  :  Francis  Wvatt.  Emil 
SciiLKHTiNc.  The  National  Brewers"  Academy  and 
Consulting  Bureau,  New  York.  1909.  Price  (is.  3d., 
or  SI. 50  net. 

■Small  volume  of  pocket  book  size  and  shape,  and  contain- 
ing 159  pages  of  matter.  There  is  an  alphabetical 
index  of  subjects.    The  matters  treated  of  are  as  follows  : — - 

I.  Instructions     for      taking     and     sending      samples. 

II.  Permissible  limits  for  differences  in  analytical  results. 
HI.  Talile  with  composition  of  certain  water  supplies 
in  the  United  States.  IV.  Scheme  for  examination  of 
water  for  brewery  use.  V.  Practical  points  on  malting 
barleys,  &c.,  and  on  malt  kilning.  VI.  Malt  adjuncts. 
VII.  Comparative  table  of  brewing  value  of  various 
cereal  products.  VIII.  Brewing  sugars.  IX.  Practical 
points  on  hops.  X.  American  beers,  &c.  XI.  General 
points  on  the  mashing  process  for  lager  beers.  XII. 
Chief  points  in  brewing  ales  and  porters.  XIII.  Causes 
of  loss  in  brewery  0]>erations.  XIV.  Points  on  refrigera- 
tion. XV.  .Micro-organisms.  XVI.  Moulds.  XVII. 
Bacteria.  XVIII.  Cultivated  yeasts.  XIX.  Beer 
turbidities.  XX.  Antiseptics  and  cleaning  agents.  Also 
series  of  tables,  statistics,  constants,  weights  and  measures, 

&C. 

A  Manual  of  Forensic  Chemistry  dealing  especially 
WITH  Chemical  Evidence,  its  Preparation  and 
Adduction.  Based  upon  a  course  of  lectures  delivered 
at  I'niversity  College,  I'niversity  of  London.  By 
William  .Iago.  Stevins  and  Haynes.  Bell  Yard, 
Temple  Bar,  London.     1909.     Price  5s.  net. 

8vo  volume,  containing  252  pages  of  subject  matter, 
and  an  alphabetical  index  of  subjects.  The  matter  in 
this  work  is  classified  and  arranged  in  the  following 
chapters  : — I.  Introductory,  defining  nature  of  chemistry  : 
of  forensic  chemistry  ;  evidence;  Inirdcn  of  proof :  chemical 
evidence,  &c.  11.  Adulteration  of  food.  111.  Adultera- 
tion of  drugs.  IV.  Use  or  non-use  of  new  manufacturing 
processes.  V.  Use  of  preservatives  and  colouring  matters. 
VI.  More  important  criminal  matters.  VII.  Chemical 
evidence  in  civil  actions.  VIII.  Practice,  (i).  Proceed- 
ings under  Food  and  Drugs  Act.  (ii).  Meaning  of  prima 
facie  evidence,  (iii).  Precautions  by  analyst,  and  by 
solicitor,  (iv).  Reference  to  "  Somerset  House.'  (v). 
Example  of  ruling  in  civil  action,  &c. 


Chemistry  dj  Daily  Life.  Popular  Lectures  by  Dr. 
Lassar-Cohn,  Professor  in  the  University  of  Kiinigs. 
berg.  Translated  by  M.  M.  P.\ttison  Mcir,  M.A. 
Fourth  edition,  revised  and  augmented.  II.  tirevol 
and  Co..  Xi,  King  .Street.  Covent  Garden,  London,  W.C. 
1909.     Price  (is.  net. 

8vo  volume,  containing  295  pages  of  subject  matter,  with 
25  illustrations,  and  an  alphabetical  index  of  subjects. 
The  subject  matter  is  ela.ssilied  as  follows  : — I.  Breathing. 
Weight  of  the  air.  -Analysis  of  air.  Combustion. — Matches. 
II.  Nature  of  llamc.  Candles.  Cooking  by  gas.  Electric 
furnace,  .•\cetylene.  III.  Food  of  plants.  Manuring 
fallow  land.  Artilieial  manures.  Food  and  foodstutTs. 
IV.  Mixed  diet.  Butter.  Margarin.  Starch.  The  sugars, 
&c.  V.  Quantity  of  food  necessary,  and  nutritive  values 
of  the  chief  foods.  Fermentation.  Wine.  Cider.  Boer, 
spirits.  Absolute  alcohol,  &c.  VI.  Wine  vinegar. 
VVood  vinegar,  (jlacial  acetic  acid.  Wood  spirit. 
Acetone.  Explosives.  Wool,  cotton,  silk.  &c.  VII. 
Tanning.  I>eather.  Parchment.  Bleaching.  Antiehlors. 
Dyeing.  Mordants.  Lakes.  .Substantive  colours.  &e. 
Calico  printing.  VIII.  Oil  painting.  Drying  and  nm 
drying  oils.  Varnishes.  Inks.  Cellulose.  Paper,  Jt' 
IX.  Potash.  Soda.  Sulphuric  acid,  alkalis,  &c.  X. 
Glass.  Photography.  The  X  rays.  Kadio-jietivity. — 
Radium.  XI.  Noble  and  base  metals.  Ores.  XII. 
Alloys.     .Alkaloids,  etc. 


Laboratory  Notes  on  Iron  .\nd  Steel  Analyses. 
By  Walter  .AIacf.\rlanf..  Longmans,  (Jrcen,  and  Co.. 
:i9.  Paternoster  Row.  London  ;  also  New  York,  Bombay, 
and   Calcutta.      1909.     Price   7s.   (id. 

8vo  volume,  containing  450  pages  of  subject  matter, 
with  25  illustrations,  and  an  alphabetical  index  of  subjects. 
The  gro\iping  of  the  subjects  proceeds  as  follows: — I. 
Analy.sis  ok  Steel.  Determination  of  (i).  combined 
carbon,  (ii),  silicon,  (iii),  phosphorus,  (iv).  manganes,* 
(v),  sulphur.  11.  Analysis  iiF  Pui  Iron.  Determination 
of  combined  carbon,  graphitic  carbon,  silicon,  phosphorus, 
manganese,  sulphur,  carbon,  iron,  chromium,  chromic 
oxide,  nickel,  arsenic,  aluminium,  coi)per,  tungsten, 
vanadium,  molybdenum.  111.  .Analysis  of  quick-cutting 
tool  steel.  IV.  Analysis  of  alloys  used  in  making  (|uick- 
cutting  steel.  V.  Analyses  of  (i).  tungsen  powder. 
(ii),  iron  ores.  (iii),  clayhand  ironstone.  VI.  Deter- 
mination of  lead,  copper,  and  zinc  in  ores.  VII.  Analyses 
of   iron   ores   requiring   treatment   with   fusion    mixture. 

I    Analyses  of  hematite  ore,  limestone,  calcined  limestone. 

1  dolomite,  blast  furnace  slags,  (niddler's  cinder,  flue 
cinder,  &c.,  basic  slag.  VI 11.  Miscellaneous  determina- 
tions. IX.  Notes  on  sampling.  X.  tJeneral  notes  on 
laboratory  operations.  &c.     XI.   Baumann's  autosulphur 

Printing  method.     XII.   Blast  furnace  calculations.    XIII. 
Jnited  States  Steel  Corporation  methods  for  ore  analysis. 
I    XIV.  Cushman's  method  of  comparing  rate  of  corrosion. 

I  Philippine  Islands.  New  Customs  Tariff.  [Cd. 
4903.]  Wyman  and  Sons.  Fetter  Ljino,  London.  E.C. 
Price  ().UI. 

Tins  is  a  co])y  of  the  Act   of   United   States  Congress. 

approved  August  5th,  1909,  giving  the  new  Custom-i 
[  tariff  of  the  Philip])ine  Islands,  togetner  with  the  rates  of 
I    duty  formerly  in  force. 

Recent  .Advances  in  Physical  and  iNoRo.uiic 
Chemistry.  By  A.  W.  Stewart,  D.Sc.  With  an 
introduction  by  Sir  Wm.  Ramsay.  K.C.B..  F.R.S. 
Ix)ngmans, Green, and  Co..  39.  Paternoster  Row.  London: 

I        also  New  York,  Bombay,  and  Calcutta.      1909.     Price 

1        78.  (Jd. 

8vo  volume,  containing  2.50  ])ages  of  subject  mattir. 
and  alphabetical  indexes  of  names  of  authors  and  investi- 
gators, and  of  subjects.  There  are  25  illustration!. 
The  text  is  classifiwi  as  follows  : — 1.  Some  hydioxylamino 
derivatives.  II.  Colloids.  111.  Reactions  in  liquid 
ammonia.     IV.  Fixation  of  nitrogen.     V.  Double  salts. 
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VI.  The  problem  of  the  oceanic  salt  deposits.  VII.  The 
cobaltamines.       VIII.  Absorption     spectra.  IX.    The 

elements  of  the  rare  earths.  X.  Atomic  weights.  XI. 
The  inactive  gases.  XII.  The  radioactive  elements. 
XIII.  Radioactive  changes.  XIV.  Radioactive  eman- 
ations. 

Review  of  the  Trade  of  India  in  1908-9.  [Cd.  4912.] 
Wyman  and  Sons,  Fetter  Lane,  E.C.     Price  Is.  3d. 

Colonial  Import  Duties,  1909.  Return  relating  to  the 
Rates  of  Import  Duties  levied  upon  the  principal  and 
other  articles  imported  into  the  British  Colonies, 
Possessions,  and  Protectorates.  [Cd.  4874.]  Price 
2s.  9d.     Wyman  and  Sons,  Fetter  Lane,  E.C. 


New  Books. 


Autenrieth,  Prof.  Dr.  Wilh.  :  Die  AuiBndung  der  Gifte 
u.  stark  wirkender  Arzneistoffe.  Zum  Gebrauche  in 
chem.  Laboratorien.  4""  voUstandig  iieu  bearb.  Aufl. 
(XI,  286  S.  m.  20  Abbildgn.)  gr.  8".  Tiibingen,  J.  C.  B. 
Mohr.  1909.     M.  7.60  ;    geb.  M.  8.60. 

Binz,  Prof.  Dr.  Arth.  :  Chcinisches  Praktikum  f. 
Anfanger.  Mit  Beriicksicht.  der  Technologic.  (154  S. 
m.  Abbildgn.)  8°.  BerUn,  G.  Reimer.  1909.  il.  4.  ; 
geb.  M.  4.80. 

Blanc,  F.:  Etude  analytiqueet  comparative descharbons 
au  point  de  vue  de  leurs  impuretes.  Courbes  caracteris- 
tiques.  Application  au  lavage  ct  a  la  recherche  de  la 
valeur  commerciale  des  charbons.  In-8,  avec  20  figures. 
Beranger.     Paris.     1909.     3  fr.  50. 

Caven,  R.  M.  :  Systematic  Qualitative  Analysis.  For 
Students  of  Inorganic  Chemistry.  Cr.  8vo,  pp.  240. 
Blackie.     London.     1909.     Net  3s.   6d. 

Center,  P.  :  Le  arti  grafiche  fotomeccaniche.  Fototi- 
pografia,  fotolitografia,  fotocollografia,  fotosilografia, 
fotocalcografia,  fotomodeUatura,  processi  a  colori, 
tricromia,  fofocollocromia,  fotocromia,  processi  galvanici, 
processi  fotografici,  con  un  dizionarietto  tecnico  e  cenuo 
storico  suUe  arti  grafiche.  4a  cdiz.  Milano,  16°  fig.,  p.  xii, 
228   e   8   tav.     (Manuali   Hoepli.)     1909.     Lire   2.50. 

Denz,Ferd.  :  DieHolzverkohlungu.derKohlereibctrieb. 
Wieo,  M.   Perles.     1909.     M.    10. 

Escard,  J.  :  La  Fabrication  electrochimique  de  I'acide 
nitrique  et  des  composes  nitres  a  I'aide  des  elements  dc 
I'air.  2e  edition.  In-8  de  52  figures.  Dunotl  et  Pinat. 
Paris.     1909.     4  fr.  50. 

Gentele,  .J.  G.,  Lehrbuch  der  Farbenfabrikation  : 
Anweisung  zur  Darstellg.,  Unt«rsuchg.  u.  Verwendg.  der 
im  Handel  vorkomm.  Malerfarben.  Zum.  Gebrauch  f. 
Farben-,  Tusch-  u.  Tapetenfabrikanten,  Chemiker, 
Techniker,  Kaufleute,  Maler,  Koloristen  u.  andere  Farben- 
konsumenten.  3.  umgearb.  u.  stark  verm.  AuH.,  hrsg.  v. 
Dr.  A.  Buntrock.  gr.  8°.  F.  Vieweg  and  Sohn.  Braun- 
schweig. 1909.  2.  Bd.  Die  MineraUarben.  (XI,  454  S. 
m.  58  Abbildgn.  1909.  M.  10.  3  Bd.  Die  Lackfarben. 
(189  S.)     1909.     M.  5. 

Hollard  (A.)  et  L.  Bertiaux  :  Analyse  des  metaux  par 
I'electrolyse.  2e  edition  entierement  refondue  ct  aug- 
mentee.     In-8.     Dunod  ct  Pinat.     Paris.     1909.    9  fr.  50. 

Monier  (F.),  F.  Chesney  el  E.  Roux  :  Traite  theorique 
ct  pratique  sur  les  fraudes  et  falsifications.  Tromperics. 
Falsifications  des  denrees  alimentaires,  des  boissons, 
substances  medicamenteuses,  etc.,  suivi  du  te.xte  des  lois, 
decrets,  arretes,  ordonnances,  instructions,  circulaires  et 
de  formules.  Preface  de  M.  le  doctcur  Bordas.  Tome  I. 
In-8.  Larose  et  L.  Tenin.  Prix  de  I'ouvrage  complet 
en   2   volumes.     Paris.     1909.     Fr.    20. 

Oppenheimer,  Carl  :  Handbuch  d.  Biocheinie  d. 
Mensohen  u.  d.  Tiere.  Hrsg.  v.  Carl  Oppenheimer. 
19.  Lfg.     Jena,  G.  Fischer.     1909.     M.  5. 


Pages,  G.  :  Les  Falsifications  des  denrees  alimentaires 
et  laloi  du  ler.  aoutl905.  In-8.  Dunod  et  Pinat.  Paris. 
1909.     Fr.  7.50. 

Report  of  the  Senior  Analyst  of  the  Cape  of  Good  Hope 
for  the  year  1908.  Folio,  pp.  25.  W.  Wesley.  London. 
1909.     Net  2s. 

Schneider,  Dr.  W.  v.  :  Mineralische  Diingemittel  u. 
Ernteertriigc.  Umgearb.  Ausg.  der  in  russ.  Sprache  als 
Beilage  zur  Zeitschrift  "  Rationellc  Diing."  erschienenen 
Schrift.  (116  S.)  gr.  8°.  Riga,  N.  Kymmel.  1909. 
M.  1.80. 

Seubert,  Karl  :  Internationale  Atomgewichte.  Nach 
den  Festsetzgn.  des  intemationalen  Atomgewichts- 
Ausschusses  hrsg.  (2  Bl. )  68,5x92,5  cm.  Leipzig, 
Breitkopf  and  Hartel.     1909.     M.  1. 

Spangoiherij,  Osk.  :  Farben-Hannonie.  Praktisches 
Nachsclalagewerk.  f.  Weber,  Wirker,  Posamentierer. 
Fiirber,  Dekorateure,  Kostiimierer  u.  solche,  die  durch 
pass.  u.  geschmackvoUe  Zusammenstellg.  v.  Farben  dem 
Auge  woMtuende  Effektc  hervorbringen  woUen.  2.  verm, 
u.  verb.  Aufl.  (5  Taf.  m.  aufgeldebten  Stoffmustem  u. 
1  Taf.  Text.)  31x21.5  cm.  Apolda,  Selbstverlag. 
1909.  Auf  Pappe,  in  Leporcl'oform,  in  Leinw.  kart. 
M.  10. 

Teichert,  milchw.  Untersuchgsanst.  Vorst,  Dr.  Kurt  : 
Methoden  zur  Untersuchung  v.  Milch  u.  Molkercipro- 
dukten.  Lex.  8°.  Stuttgart,  F.  Enke.  Mit  54  Abbildgn. 
u.  27  Tabu.  (374  S.)  1909.  M.  11.40;  geb.  in  Leinw. 
M.  12. 

Weinreich,  P.  :  Dampfspannungen  lib.  Salmiakgeist. 
(15  S.)  kl.  8vo.  Magdeburg.  Verlag  Erika.  1909. 
Pf.  40. 

WiTislow,  Kenelm,  M.D.  :  The  production  and  handling 
of  clean  milk,  including  practical  milk  inspection. 
2nd  Ed.  N.Y.,  WilUam  R.  Jenldns  Co.,  1909.  14 +  367  p." 
illustr.  pis.  8°.  S3.25. 

Zabel's  Jahr-  u.  Adressbuch  der  Zuckerfabrikeu  Europa's 
f.  die  Kampagne  1909 — 10.  Hrsg.  vom.  "  Centralblatt 
f.  die  Zuckerindustrie."  Bearb.  v.  C.  Art.  Schallehu. 
(46,  187  u.  49  S.  m.  1  Bildnis.)  gr.  8°.  Magdeburg. 
Verlagsanstalt  f.  Zuckerindustrie.  1909.  Geb.  in  Leinw. 
M.  4. 

*  Compiled  by  H.  Gravel  and  Co.,  33,  King  Street, 
Covent  Garden,  London,  W.C,  from  whom  all  the 
works  in  foregoing  list  can  be  obtained. 
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Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  piven  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  tliose  of  the  Official  Joiuiials 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  P.atent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

23,1334.  Siemens.  Regenerative  gas  re-heating  furnaces.* 
Oct.   14. 

23,552.  Schroder.  Cooling  or  drying  apparatus.  [Ger. 
Appl.,  Oct.  15,  1908.]*     Oct.  14. 

23,846.  Ward.     See  under  XXIII. 

23,864.  Dicker  (Maschinenbau  A.-G.  Golzern-Grirama). 
Liquid  vaporising  or  concentrating  apparatus.     Oct.   18. 

23,866.   Lindahl.     See  under  X. 

23,869.   Raab.  Heating    or    evaporating    solids    or 

liquids.     [Ger.  Appl.,  Sept.  30,  1909.]*     Oct.  18. 
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23,975.  Phillips  and  Bulteel.  Accelerating  chemical 
changes  in  mixtures  of  solids  and  vapours  or  gases. 
Oct.  19. 

23,978.  Tixier.  Filters  for  liquids  or  gases.  (Fr.  Appl., 
Oct.   21,   1908.]*     Oct.    19. 

24,074.  Morison.  Apparatus  for  heating  and  evaporat- 
ing liquids.     Oct.  20. 

24,402  and  24,403.  Arbuckle  and  Osborne.  Separating 
comminuted  solid  matter  such  as  pulverised  ore  from 
liquids.*     Oct.  23. 

24,458.  Simpson.  Apparatus  for  distilling  volatilisable 
solids  and  for  heating  and  .separating  gases  in  vacuo. 
Oct.  25. 

24,465.  Keyser.  Heating  drums.  [U.S.  A])pl..  Nov.  6, 
1908.]*     Oct.  25. 

24,540.  Silence,  and  Spence  and  Sons,  Ltd.  Prepara- 
tion of  comminuted  solids.     Oct.  20. 

24,665  and  24,666.  Robinson  (Massey-Harris  Co.). 
Centrifugal   separators.*     Oct.   27. 

24,805.  Johnson  (Koepp  und  Co.).  Absorption  of  gas 
from  a  mixture  of  gases  by  liot  liquor.     Oct.  28. 

Complete  Speciticatioks  Accepted. 

13,588  (1908).  Groth.  Storage  vessels  for  liquefied 
gases.     Oct.  20. 

15,683  (1908).  Feld.  Subjecting  gases  to  the  action 
of   liquids.     Nov.  3. 

21,767  (1908).  Cudlipp.  Centrifugal  hydro-extractors. 
Oct.  27. 

22.118  (1908).  Lang.  Heating  materials  by  the  heat 
developed  on  formation  of  metallic  sul])hides.     Oct.   27. 

23.189  (1908).  Wilflcy  Mining  Machinery  Co.,  and 
Roudebush.  Apparatus    for    separating    solids    from 

liquids.     Oct.  20. 

27,000  (1908).  Bovone.     Kilns.     Nov.  3. 

27,551   (1908).  Snowden.     Kilns.     Nov.   3. 

1151  (1909).  Thompson  (Badische  Maschinenfabr.  u. 
Eisengiesserei).  Separating    substances     of    different 

specific  gravities.     Nov.  3. 

1716  (1909).  Sucro.      Manufacture  of  filters.     Oct.  27. 

4325  (1909).  Marks  (.Jahn-Kommanditges.).  Centrifugal 
separating  apparatus.     Oct.  20. 

6167  (1909).  Ernst.     Process  of  cleaning  gases.   Oct.  20. 

8621  (1909).  Streller.  Rendering  organic  and  inorganic 
bodies  transparent  or  translucent.     Nov.  3. 


II.— FUEL,    GAS,    AND    LIGHT. 

APPUC.4TIONS. 

23,171.  Gebr.  Siemens  und  Co.  Manufacture  of  arc 
light  electrodes.     [Ger.  Appl..  Nov.  19.  1908.]*     Oct.  11. 

23.434.   Vi.sseaux.  Manufacture      of      incandescent 

mantles.*     Oct.   13. 

23.555.  Graigola  Merthyr  Co.,  Ltd.,  Yeo,  and  Goskar. 
Manufacture  of  artificial  or  patent  fuel.     Oct.  14. 

23,624.  Williams.  Removing  cyanogen  from  coal  gas, 
etc.     Oct.  15. 

23,671.  Miiller.    Manufacture  of  coke  and  gas.*    Oct.  15. 

23,709.  Clarkson  and  Behrmann.  Manufacture  of 
briquettes  from  peat-bog. 

23,760.  Oligny,  and  Peat  Gas  and  Coal  Co.  Peat  gas 
producing  process.     Oct.    10. 

23,767.  Oligny,  and  Peat  Gas  and  Coal  Co.  Peat  gas 
plants.*     Oct.   16. 

23,810.  (Goldstein.  Manufacture  of  absorbent  coal. 
[Addition  to  No.  17,914  of  1909.  Ger.  Appl.,  .'^ug.  6, 
1909.]*     Oct.  18. 


24,014.  Du  Thil.      Gas  producers.*     Oct.  19. 

24,030.  Fielding  and  Eady.  Apparatus  for  purifying 
and  washing  gas.     Oct.   20. 

24,261.  Burstall.  Apparatus  for  separating  suspended 
matter  from  gases.*     Oct.  22. 

24,353.  Lcssing.      Carbonisation  of  coal.     Oct.  23. 

24,443.  Muller  and  Bonnet.  Manufacture  of  incandes- 
cent  mantles.  [Addition  to  No.  6555  of  1909.  Fr.  Appl., 
Nov.  3,  1908.]*     Oct.  25. 

24,725.  Sheldon.     Gas  producers.*     Oct,  27. 

25.018.  Graf  and  Smyth.     .See  under  X. 

25.019.  Richards  and  Pringle.  DistiUing  or  partially 
distilling  coal  for  the  production  of  fuel.     Oct.  30. 

25,036.  Baker.      Apparatus  for  making  gas.     Oct.  30. 

Complete  Specifications  Accepted. 

21.703  (1908).  Burkhciser.       Purifying  gases  generated 
by  dry  distillation  and  obtaining  by-products.     Oct.  27. 
22,851  (1908).  Tully.     Gas  producer  apparatus.    Nov.  3. 
24,803  (1908).  Tully.     Gas   producers.     Nov.   3. 

25.736  (1908).  Temple.  Washing  or  purifying  apparatui 
for  gas  generating  plants.     Oct.  20. 

28,201  (1908).  Dempster  and  Sons,  and  Toogood. 
Vertical  retorts.     Oct.  27. 

1630  (1909).  Milboume.     Gas  purifiers.     Nov.  3. 

1937  (1909).  Dempster  and  Sons,  Ltd.,  and  Brooke. 
Gas  retorts.     Oct.  20. 

6167  (1909).  Ernst.     See  under  I. 

7092  (1909).  Heinrich.  Manufacture  of  electric  incan- 
descent filaments  of  refractory  metals  or  their  alloys. 
Oct.  27. 

7615  (1909).  Pieplu.  Production  of  gas  for  lighting, 
heating,  and  power-producing.     Oct.  27. 


IIL— DESTRUCTIVE    DISTILLATION,    TAR 
PRODUCTS,    PETROLEUM,    AND 
MINERAL  WAXES. 

Applications. 

23.348.  Wohle.    Petroleum  and  other  hydrocarbon  oils. 
Oct,  12. 

23,766.  Hugendick.        Continuous   distillation   of   tar. 
[Ger.  Appl.,  Oct.   16,   1908.]*     Oct.   16. 

23,977.  Phillips  and  Bulteel.      Production  of  light  oils 
from  heavier  mineral  oils.     Oct.  19. 

24,216.  Roesch  (Burchard).       Treating  oil  and  petrol 
for  lighting,  heating,  and  other  purposes.     Oct.  21. 

Complete  Specifications  Accepted. 

21,800  (1908).  Gutensohn.     Treatment  of  tar.     Oct.  27. 
22.853  (1908).  Reilly.      Purification  of  tar.     Oct.  27. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

23,181.  .lohnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  lialogcn  derivatives  of  indigo.     Oct.  11. 

23.204.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     [Addition  to  No.  1397  of  1UU9.]     Oct,  11. 

23,532.  Bloxam  (Act.-Gcs.  f.  .'\nilinfabr.).  Manufacture 
of  azo  dyestuffs  and  pigment  colours  tlierefrom.     Oct.  14. 

23,738.  Bloxam.  (Act. -Ges.  f.  Anilinfabr.).  Manufacture 
of  roonoazo  dyestuffs  for  chrome  mordanted  wool.    Oct.  16. 

23,873  and  23.874.  .lolmson  (Badische  Anilin  und  Sod» 
Fabrik).  Reduction  of  indigo  and  similar  colouring 
matters.     Oct.   18. 
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23,8"5-  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  vat  colouring  matter.     Oct.  18. 

23,992.  Levinstein,  and  Levinstein,  Ltd.  Manufacture 
of  azo  dyestuffs.     Oct.  19. 

24,487.  Newton  (Bayer  und  Co.).  Manufacture  of  acid 
wool  dyestuffs.     Oct.  25. 

24,703.  Bloxam  (Act.-Ges.  f.  Anilinf abr. ).  Manufacture 
of  sulphurised  dyestuffs.     Oct.  27. 

24,920.  Mcister,  Lucius,  und  Briining.  Manufacture 
of  dyestuffs  of  the  anthraquinone  series.  [Ger.  Appl., 
Feb.  1,  1909.]*     Oct.  29. 

Complete  Specificatiox.s  Accepted. 

1244  (1909).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
pyrazolone  group.     Oct.  27. 

1920  (1909).  Fowler.     See  under  V. 

2609  (1909).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture   of  greenish-blue   hcsabromindigo.     Kov.   3. 

5382  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  derivatives  of  the  anthracene  series.     Nov.  3. 

5786  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  dyestuffs  of  the  anthraquinone  series.     Oct.  20. 

10,666  (1909).  Ges.  f.  Chem.  Ind.  in  Basel.  Manu- 
factuie  of  green  vat  dyestuffs.     Oct.  27. 

10,936  (1909).  Imray  (Soc.  Chem.  Ind.  in  Basle). 
JIanufacture  of  substantive  azo  dyestuffs.     Oct.  20. 

12,371  (1909).  Mesiter,  Lucius,  und  Briining.  Manu- 
facture of  disazo  dyestuffs.     Oct.  20. 

14,315  (1909).  Imray  (Soc.  Chem.  Ind.  in  Basle). 
Manufacture  of  substantive  tctrazo   dyestuffs.     Oct.   27. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND  FEXISHING   TEXTILES,  YARNS, 

AND    FIBRES. 

Applications. 

23,422.  Westbrook  and  Biggs.  Rendering  cotton, 
woollen,  and  other  material  wateriiroof.     Oct.  13. 

23,428.  Levinstein,  and  Levinstein,  Ltd.  Production 
of  multi-coloured  effects  on  woollen  goods.     Oct.   13. 

23,437.  Malard._.  Treatment  by  liquid  processes  of 
textile  and  other  materials.  [Addition  to  No.  759  of 
1908.]*     Oct.   13. 

23.547.  Friedlander  and  Tuebben.  Providing  linen. 
&c.,  with  a  washable  coating.  [Ger.  Appl.,  March  15, 
1909.]*     Oct.  14. 

23,637.  Bradford  Dyers'  Assoc,  and  others.  Apparatus 
for  printing  textile  fabrics.     Oct.  15. 

24,006.  Zimmer.  Waterproofing  and  glazing  linen  and 
other  textile  articles.     Oct.   19. 

24,198.  Borrel.  Dveing  and  printing  woven  materials. 
Oct.  21. 

24,217.  Green.  Production  of  aniline  black  on  textile 
fibres  and  fabrics.  [Addition  to  No.  16.189  of  1907.] 
Oct.  21. 

24,404.  Schumacher  and  Resch.      Apparatus  for  dyeing 
wound  yarn.     [Fr.  Appl.,  Oct.  24,  1908.]*     Oct.  23." 
24,607.  Psarski.     Dyeing   machine.*     Oct.    26. 

Complete  Specifications  Accepted. 

21,536  (1908).  Sumner.  Treatment  of  ramie  and 
similar  substances.     Oct.  20. 

21,872  (1908).  Dreaper.  Machincrv  for  artificial  silk, 
&c.     Oct.  27. 

1920  (1909).  Fowler.  Dyeing  and  dyes  therefor. 
Oct.  20. 

11,700  (1909).  Friedrich.     See  under  XIX. 

20,312  (1909).  Imray  (Soc.  Chem.  Ind.  in  Basle). 
Obtaining  fast  grey  prints  and  vat  dyeings.     Nov.  3. 


20,728  (1909).  Bernhardt.     Preserving   the   silk   finish 
and  similar  effects  on  textile  goods.     Oct.  27. 


VI.— COLOURING    WOOD,   PAPER,  LEATHER,  &c. 
Application. 
23.233.  Kriiger.     See  under  XIX. 

Complete  Specification  Accepted. 
24.114  (1908).  Polack.     See    under    XIV. 

VII.— ACIDS,   AIJCALIS,    AND   SALTS. 
Applications. 

23,188.  Parker.     Production  of  ozone.*     Oct.  11. 

23,209.  Soc.  Chim.  des  Usines  du  Rhone,  and  Meyer. 
Manufacture  of  zinc  sulphide.  [Fr.  Appl.,  Nov.  19,  1908.]* 
Oct.  11. 

23,240.  Hodgkinson   and   Coote.     See  under   XIII.-l. 

23,419.  Eschelmann,  Harmuth,  and  Ges.  dcr  Tentelew- 
schen  Chem.  Fabr.  Apparatus  for  making  sulphuric 
anhydride  by  the  catalytic  process.*     Oct.   13. 

23,442.  Chem.  Fabr.  Griesheim-Elektron.  Manufacture 
of  sulphuric  acid.  [Addition  to  No.  20.401  of  1909.  Ger. 
Appl..  April  15,  1909.]*     Oct.  13. 

23,629.  New  (Weichert).  Manufacture  of  bleach 
liquors.*     Oct.   15. 

23,645.  Soc.  Chim.  des  Usines  du  Rhone,  and  Meyer. 
Manufacture  of  zinc  sulphide.  [Ger.  Appl,  Nov.  6, 
1908.]*     Oct.  15. 

23,976.  Phillips  and  Bulteel.  Production  of  oxidised 
nitrogen  and  ammonia.     Oct.   19. 

24,709.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  derivatives  of  formaldehyde  sulphoxylie 
acid.     Oct.  27. 

24,716.   Eycken  and  others.     See  under  XI. 

24.768.  Pope.     Manufacture  of  lead  oxide.     Oct.  28. 

24,945.  Ozonair,  Ltd.,  and  Joseph.  Production  of 
ozone*     Oct.  29. 

25,027.  Klencke.  Manufacture  of  sulphuric  acid.  [Ger. 
Appl.,  Nov.  7,  1908.]*     Oct.  30. 

Complete    Specifications   Accepted. 

19.302  (1908).  Malcolm  and  Munton.  Treatment  of 
brine.     Oct.  20. 

22,434  (1908).  De  BriaiUes.  Manufacture,  concentra- 
tion, and  simultaneous  purification  of  sulphuric  acid. 
Oct.  20. 

491  (1909).  Poulson.  Manufacture  of  gelatinous  sihca. 
Oct.  20. 

5293  (1909).  Pape.  Preparation  of  zinc  oxide  for 
reduction.     Oct.  20. 

7307  (1909).  Sinding-Larsen.  Manufacture  of  silicon 
nitride.     Nov.  3. 

9394  (1909).  Schlossberg.  Manufacture  of  acid-  and 
fire-proof  bodies  of  pure  silicic  anhydride.     Oct.  20. 

15,996  (1909).  Serpek.  Production  of  aluminium 
nitride.     Oct.  20. 

21,032  (1909).  Cons.  f.  Elextrochem.  Ind.  Production 
of  hydrogen.     Nov.  3. 

VIIL— GLASS,    POTTERY,    AND    ENAMELS. 
Applications. 

23,351.  British  Thomson-Houston  Co.  (General  Electric 
Co.).'    Refractory  materials.     Oct.   12. 

23,852.  Kasseker.  Printing  ink  or  colour  for  pottery 
or  ceramic  transfer  pictures.     Oct.  18. 
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24,213.  Osman  and  Co.,  and  Fidler.     See  under  IX. 
24,344.  Redfem    and    Shairatt.     Printing    on    pottery 
and  the  like.     Oct.  23. 

Complete  Spkcitications  Accepted. 

25.797  (1908).  Rembanx.     Glass  annealing  furnaces  or 
ovens.     Oct.  27. 

9394  (1909).  Schlossberg.     Hee  under  VII. 


IX.— BUILDING    MATERIALS.    CLAYS,  MORTARS, 
AND    CKMENTS. 

Applications. 

23,695.  Barnett  and  Thompson.  Kilns  for  burning 
bricks.  &c.     Oct.  16. 

23,850.  Gothan  and  Schneider.  Manufacture  of 
artificial  stones.*     Oct.  18. 

23,990.  Goddard.     Building  material.     Oct.    19. 

24,111.   Kuldkepp  and  Graf.     See  under  XIX. 

24,213.  Osman  and  Co.,  and  Fidler.  Continuous  kilns 
for  burning  bricks,  tiles,  terracotta  goods,  &c.     Oct.  21. 

24,584.  De  Caudernberg.  Making  gelatinous  cement 
for  the  manufacture  of  artificial  paving  blocks,  &c.  Oct.  20. 

24.620.  Soc.  Anon  des  Cimciits  Franf.  Rotary  furna<is 
for  treating  cements.    [Fr.  Ajipl.,  Nov.  5,  1908.]*    Oct.  26. 

24,758.  .\(ccttoIa.  Manufacture  of  artificial  marble. 
Oct.  28. 

24,919.  Baker.     Ceramic    marble.*     Oct.    29. 
Complete  Specifications  Accepted. 

22,854  (1908).   Reilly.     Impregnating    wood.     Nov.    3, 

23,990  (1908).  Dianiand.  Obtaining  solutions  of 
metallic  salts  free  from  acid  for  wood  preserving.     Oct.  20. 

0299  (1909).  Berglund.     Fireproof    stone.     Oct.    27. 

12.120  (1909).  Hartuiig.  Manufactureof  artificial  stone 
slabs,  &e.     Nov.  3. 

12,587  (1909).  Hasselmann.  Preservation  ai  wood. 
Oct.  27. 

15.104  (1909).  Metzger.  Manufacture  of  cement  from 
blast  furnace  slag.     Oct.  27. 


X.— MET.ALS  AND  METALLURGY. 

Applications. 

23,215.  Kuzel  and  Wedekind.  Production  of  pure 
zirconium  and  other  rare  niet:ils.      Oct.    11 

23,241.  Hodgkinson  and  Harvey.  Recovery  of  zinc 
from  silicious  zinc  ores  and  partial  removal  of  phosphorus 
from  phosphatic  iron  ores  simultaneously  in  the  blast 
furnace.     Oct.   12. 

23,315.  Askenasy.  Production  of  aluminium.  [Ger. 
Appl..  Dec.  I,  1908.]*     Oct.  12. 

23.439  and  23,440.  .Johnson  (Cheni.  Fabr.  Griesheim- 
Elektron).  Purification  of  magnesium  and  magnesium 
alloys.     Oct.  13. 

23,441.  Johnson  (Chcm.  Fabr.  Griesheim-l'lektron). 
Manufacture  of  dense  castings  of  magnesium  or  itsallovs. 
Oct.   13. 

23,499.   British  Thomson-Houston  Co.  (General  Electric 
Co.).     Tungsten  and  molybdenum.     Oct.  14. 
23,536.   Duke.     Metallic  alloys.     Oct.  14. 

23,590.  Butterfield.  Treatment  of  comple.\  ores  of 
lead,  zinc.  an<l  copper.      Oct.    1."). 

23.806.  Lindahl.  Centrifugal  slime  separators.  [,Swed 
Appl..  Oct.   30,   1908.1*     Oct.    18. 

23.973.   Kent.     .Metallic  alloys.     Oct.  19. 

24,003.  I^ekwood.  Treatment  of  auriferous  or  argent i- 
ferous  minerals.     Oct.  19. 


24.402  and  24,403.   Arbuckle  and  Osborne.     Sec  under  I. 

24,729.  Potter.  Working  manganese  steel,  [.\ddition 
to  No.  24.685  of  1908.]*     Oct.  27. 

24,839.  Keid.  Refining  metals.  [U.S.  Appl.,  Feb.  3, 
liH)9.]*     Oct.  28. 

24.841.   Langbein-Pfanhauser-Werke.     See  under  XI. 

24,!t23.  Duke.     Alloy.     Oct.  29. 

25.018.  Graf  and  Smyth.  Manufacture  of  a  gas  for 
metallurgical  and  other  purposes.     Oct.  30. 

('omplete  Specifications  Accepted. 

14,933  (1908).  Reynolds.  Manufacture  of  steel  and 
similar  metallurgical  operations.     O.t.  27. 

22,082  (1908).  Soc.  .Anon.  d"E.\ploitation  des  Brevets 
Cubilot  A.  Baillot.       .Smelt  uig  furnaces.     Oct.  20. 

22,948  (1908).  Johnson.  .Melting  and  refining  iron. 
Nov.   3. 

23,.594  (1908).  Von  Schiitz.  Detinning  tin  plate  waste 
by  means  of  chlorine.     Oct.  20. 

5293  (1909).   Papc.     See  tinder  VII. 

8834  and  8835  (1909).  Wales.  Treatment  of  armour 
or  deck  plates  or  the  like.     Nov.  3. 


XL— ELECTR0CHE.M18TRY     .AND     ELECTRO- 
METALLURGY. 

Applications. 

23,22,5.  Briti-sh  Thomson-Houston  Co.  (General  Electric 
Co.).    Insulating  compounds.     Oct.  11. 

23.421.  Walton.  Manufacture  of  an  insulating  com- 
position.    Oct.   13. 

24,302.  Evans-Jackson  (Hiorth).  Electric  induction 
furnaces.*     Oct.  22. 

24,498.  Helfenstein.  Utilising  gases  from  reducing 
operations  carried  out  in  electric  furnaces.     Oct.  25. 

24,031.  .Sanna.  Utilising  electrolytic  spongy  zinc.* 
Oct.  20. 

24,()97.  Ruthenburg.  Electrodes  for  electric  furnaces. 
Oct.  27. 

24,710.  Eycken  and  others.  Electrolytic  apparatus  for 
producing  pure  oxygen  and  hydrogen.  [Fr.  .AppL, 
Dec.   9,   1908.]*     Oct.  27. 

24,735.   Harris.    Electro-deposition  apparatus.    Oct.  28. 

24,841.  Langl)ein-Pfanhauser-Werke.  Production  of 
ductile  electrolytic  iron.  [Ger.  -Appl.,  Nov.  3,  1908.]* 
Oct.   28. 

CoMPLEiE  Specifications  Accepted. 

21,087  (1908).  Smith  and  Deakin.  Apparatus  for  the 
electrodepo.^ition  of  metals.     Oct.  20. 

24,594  (1908).    Hilliter.    Electrolysis  of  liquids.  Oct.  27. 

12,482  (1909).  Walker  and  Pinson.  Electroplating 
apparatus.     Oct.  20. 


XII.— F.\TTY   OILS,   FATS,   WAXES,    AND  SOAPS. 

-Applications. 

23,013.  Keihl.  Treatment  of  wood  oil  to  render  it 
adapted  for  making  varnishes,  enamek,  paints,  drying  oils, 
linoleums,   &c.     Oct.  15. 

24,040.  Locke  and  others.  Cleansing  preparations. 
Oct.  27. 

24.721.  .Arnaud  and  Postemac.  Preparing  certain 
unsaturated  fattv  acids  from  natural  oils.  [Fr.  .Appl., 
Dec.  28.  1908.]*  "  Oct.  27. 

Complete  Specification  Accepted. 

9441  (1909).  Nauton  fr^res  et  de  Marsac,  and  Tessa 
Saponaceous  neutral  paste.     Nov.  3. 
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Xin.— PIGMENTS,  PAINTS  :  RESINS,  VARNISHES  ; 
INDIA-RUBBER,    &c. 

(A.) — Pigments,  Paints. 

Applications. 

23,240.  Hodgkinson  and  Cioote.  Preparation  of  barytes 
or  barium  sulphate  for  use  as  a  paint  material.     Oct.  12. 

23,532.   Bloxam(Act.-Ges.  f.  Anilinfabr.).    See^lnderIV. 

23,613.   Reihl.     -See  under  XII. 

23,852.   Kasseker.     Sec  nndcr  VIII. 

24,001.  Fabr.  de  Vemis  et  Prod.  Cliimiques.  C'omposi. 
tion  for  coating  ships'  hulls,  &c.  [Fr.  Appl.,  Nov.  17, 
lil08.]*     Oct    19. 

24.119.   Perry.     Manufacture  of  paints.*     Oct.  20. 

24,768.   Pope.     See  under  VII. 

Complete  Specifications  Accepted. 

26,469  (1908).  Weiluc  et  Cie.  Colour  for  printing 
decorative  paintings.     Oct.   20. 

2114  (1909).  Walker  and  Sohn.  Manufacture  of 
vehicles  for  paints,  &c.     Oct.  20. 

16.291   (1909).  Hoehstetter.     Inks.     Oct.  27. 

[B.) — Resins,  Varnishes. 
Applications. 

23,613.  Reihl.     -Sec  under  XII. 

23,668.  Turcat  and  Nuth.  Preparation  of  substitutes 
for  natural  lacquers  and  varnishes.  [Fr.  Appl.,  Oct.  16, 
1908.]*     Oct.   15. 

24.714.  Thompson  (Stuhlmann).  Manufacture  of  resin 
size  in  pulvendent  form.     Oct.  27. 

24,825.  Freymuth.  Centrifugal  separators  for  treating 
lac*     Oct.  28. 

Complete  Specification  Accepted. 

1990  (1909).  Genthe.  Manufacture  of  linoxyn  and  like 
products  especially  for  use  in  making  linoleum,  &c. 
t)ct.  20. 

(C. ) — India-Rubbee. 

Application. 

23.308.  Collier.  Manufacture  of  a  flexible  material 
fr  im  india-rubber.     Oct.  12. 


XIV.— TANNING,  LEATHER,   GLUE,  SIZE,  &c. 

Applications. 

24,508.  Griffith.  Treatment  of  chrome-tanned  leather.* 
Oct.  25. 

24,899.  Damkohler  and  Schwindt.  Treatment  of 
tannin-containing  extracts  from  vegetable  matter,  par- 
ticularly extracts  of  mangrove  bark.*       Oct.  29. 

Complete  Specifications  Accepted. 

22.869  (1908).  Silberrad.     Dressing  of  leather.    Oct.  27. 
23,186  (1908).  Tillberg.     Treatment  of  organic  tanning 
extracts.     Nov.  3. 

24.141  (1908).  Polack  A.-G.  Superficially  colouring 
leather  and  leather-like  materials.     Oct.  20. 


XV.— MANURES, 
Applications. 


&c. 


Complete  Specification  Accepted. 

21,630  (1908).  Lehbauer   and   others.     Manufacture   of 
artificial  manure  from  offal,  &c.     Oct.  20. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Application. 

24,589.  Ewen  and  Tomlinson.     Producing  fermentable 
sugar  from  lignocellulose.  *     Oct.  26. 

Complete  Specification  Accepted. 


8447  (1909).  Boidin. 
materials.     Oct.  20. 


Treatment      of      amylaceous 


23,238.  Ginster.     Manufacture    of    manure    and    fertj. 
Users.*     Oct.  12. 

24,224.   Epstein.     Treatment   of   manure   and   the   like. 
Oct.  22. 


XVII.— BREWING,     WINES,     SPIRITS,     &c. 

Applications. 

23,322.  Rowley.     Beer.     Oct.    "2. 

23,701.  .Jackson.     Carbonating  malt  liquors.     Oct.    16. 

24,300.  Smith.  Process  of  making  extract  of  hops. 
Oct.  22. 

Complete  Specifications  Accepted. 

25,193  (1908).   Dorabach.    Treatment  of  grain.    Oct.  27. 

5790  and  6397  (1909).  Haeck.  Maturing  and  purifying 
alcoholic  liquors.     Oct.  27. 

11,277  (1909).  Allen.  Manufacture  of  beer  and  other 
fermented  liquors.     Oct.  20. 


XVIII.— FOODS;    SANITATION,  WATER 
PURIFICATION;    AND    DISINFECTANTS. 

(A.) — Foods. 
Applications. 

23, 127.  Bond.  Utilisation  of  whey  for  dietetic  purposes. 
Oct.  11. 

23,765.  Grei.ser.     Manufacture   of   cocoa.*     Oct.    16. 

23,839.  Chitty  and  .Jago.  Treatment  of  wheaten  stock 
and  flour.     Oct.  18. 

24,040.  Levin.     Strengthening    flour.     Oct.    20. 

24,278.  .Tones.     Treatment  of  flour  and  meal.     Oct.  22. 

Complete  Specifications  Accepted. 

9883  (1909).  Girard.  Cereal  foods  and  their  manu- 
facture.    Oct.  20. 

18,201  (1909).  Buer.  Improving  the  flavour  of  cream 
to  be  used  in  making  butter.     Nov.  3. 

(B.) — Sanitation;    Water  Pitkification. 
Application. 

24,741.  Brightmore.  Bacteria  filteiing  beds.  Oct.  28. 
Complete  Specifications  Accepted. 

27,270  (1908).  Marks  (Oliver- Roche  Co.).  Water  puri- 
fiers.    Nov.  3. 

4212  (1909).  Candy.     Purification  of    water.      Oct.   20. 

16,837  (1909).  Geiger.  Mechanical  filtration  of  sewage 
water.     Oct.  27. 

(C. ) — Disinfectants. 

23,230.  Gebr.  Heyl  und  Co.  Disinfectant  and  its 
production.     [Gcr.   A"ppl.,  .June  30,   1909.]*     Oct.   11. 
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Complete  Specification  Accepted. 

22,339  (1908).  South  Amcricau  Improved  Chilling  Co. 
and  Leaver.     Disinfecting  anil  sterilising.     Oct.  27. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Applicatioks. 

23,233.  Kriigcr.  Embossing  and  colouring  paper.* 
Oct.  II. 

23,C25.  Deisa.     Manufacture  of  cellulose.*     Oct.   15. 
24,111.   Kuldkcpp  and  Graf.     Sizing  and  impregnating 
)>aper,  wood,  &e.     Oct.  20. 

24,71-t.  Thompson   (Stuhlmann).     See  under  XIIIB. 

Complete  SPEomcATiOMS  Accepted. 

23,192  (1908).  HoUins  and  Taylor.  Manufacture  of 
cellulose.     Nov.  3. 

8945  (1909).  Lederer.  Manufacture  of  sheets  or  objects 
from  cellulose  acetate.     Nov.  3. 

11,700  (1909).  Fi-eidrich.  Producing  formations  of 
cellulose  such  as  ribbons,  threads,  films,  &c.     Nov.  3. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Applications. 

24.009.  Einhorn.  Carboxyalkylsalicylosalicylic  acids 
and  their  manufacture.*     Oct.  19. 

24,062.  Amaud  and  Postemak.  Preparation  of  iodine 
derivatives  of  fatty  acids.  [Fr.  Appl.,  Oct.  20.  19(18.1* 
Oct.  20.  I  i-i    .  J 

24.298.  Newton  (Bayer  und  Co.).  Manufacture  of 
/3-metliyladipic  acid.     Oct.  22. 

24.299.  Newton  (Bayer  und  Co.).  Manufacture  of 
tetranitrometlinnc.     Oct.  22. 

24,379.  Wetter  (Hoffmann-La  Roche  und  Co.).  Opium 
preparations  for  pharmaceutical  purposes.     Oct.    23. 

24,505.  Chem.  Fabr.  auf  Aeticn  vorm.  E.  Schcring. 
.Manufacture  of  curative  agents.  [Ger.  Appl.,  Oct.  26 
1908.1*     Oct.  25. 


Complete  Specifications  Accepted. 

1431  (1909).  Kalle  und  Co.  Producing  substances  for 
conferring  immunity  against  disease.     Oct.    27. 

1984  and  4321  (1909).  Newton  (Bayer  und  Co.).  Mami- 
facture  of  pluirmaceutical  compounds.     Oct.  27. 

14,912  (1909).   Bromley.    Medicinal  compound.  Oct.  27. 

17,834  (19U9).  Gerbcr.  Manufacture  of  alkyl  ethers  of 
phenols  and  other  aromatic  hydroxyl  derivatives.     Nov.  3. 


XXI.— PHOTOGRAPHIC     MATERIALS 
PROCESSES. 


AND 


CoJiPLETB  Specifications  Accepted. 

Manufacture   of  photo- 

of      cinemato- 


13,328  (1909).   Brandcnbcrger. 
graphic  films.     Oct.  20. 

14.343  (1909).  Dupuis.       Manufacture 
graphic  films.     Oct.  20. 


XXIL— EXPLOSIVES,    MATCHES,    &c. 
Complete  Specifications  Accf.pted. 

28,012  (1908).   Harris.     Explosives.     Nov.    3. 

3937  (1909).  Lake  (Verein.  Koln-Rottweiler  Pulver. 
fabr.).  Manufacture  of  plastic  ammonium  nitrate 
explosives.     Nov.  3. 


XXIII.— GENERAL  ANALYTICAL  CHEMISTRY. 

Applications. 

23,746.  Lovibond.  Apparatus  for  use  in  estimating 
the  intensity  of  colours.     Oct.   16. 

23,846.  Ward.  Apparatus  for  recording  the  percentage 
of  carbon  dioxide  in  gases  of  furnace  flues,  &c.     Oct.  18. 

Complete  Specification  Accepted. 

22,748  (1908).  Chapman.     Photometer.     Oct.    20. 
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I  ON  NAPHTHALENE  PICRATE  AND  THE  QUANTI- 
TATIVE DETERMINATION  OF  NAPHTHALENE. 

BY  W.   P.  JORISSEN  AND  J.  KCTTTEN. 

In  the  course  cf  a  large  number  of  determinations  of 
Inaphthalenc  by  the  Colman-Smith  method. l  the  results 
I  obtained  were  always  too  lovv.2  In  these  experiments 
Icoal  gas  freed  from  naphthalene  or  air  was  passed  together 
Jwith  naphthalene  tlirough  IJ -tubes  containing  picric 
lacid  solution,  which  were  weighed  before  and  after  the 
Iracperiment.  Niermeyer^      obtained      similar      results 

lindependently.  When  it  wa.s  attempted  to  determine  the 
Ipibrate  formed  by  filtering,  washing  with  water,  and 
Idscying  in  a  desiccator,  the  results  were  lower  still :  82  per 
toent.  of  the  naphthalene  in  nuiximo.  It  was,  however, 
I  observed  that  accurate  results  were  obtained  when  the 
Iwashing  bottles  contained  not  only  a  saturated  solution 

■  of  picric  acid,  but  some  undissolved  picric  acid  as  well. 
I^e  metliod  used*  was  as  follows  :  250  c.c.  of  a  saturated 
Isolution  of  picric  acid  is  evaporated  to  about  150  c.c, 
land  transferred  whilst  hot  to  two  gas- washing  bottles. 
IXbe  coal  gas,  wliich  has  been  freed  beforehand  Irom  tar, 
l«^anogen,  hydrogen  sulphide,  and  ammonia,  is  passed 
Itorough  the  bottles  at  a  rate  of  30 — 40  litres  an  hour. 
IWhen  a  fair  quantity  of  picrate  has  been  formed  in  the 
Ifitst  bottle,  the  gas-meter  is  read  and  the  picric  acid 
Itolution  together   with   the  picrate  are   transferred  to  a 

■  250  c.c.  flask.  The  bottles  are  washed  with  water,  which 
lis  added  to  the  solution,  and  the  latter  is  made  up  to 
1260  c.c.  witli  water  and  heated  in  the  closed  flask  for  half 
laa  hour  at  40°  C.  and  sliaken  from  time  to  time,  in  order 
I  to  dissolve  the  picric  acid. 

The  cooled  solution  is  tiltercd  and  25  c.c.  of  the  filtrate 
laie  titrated  by  a  sohition  of  potassium  hydroxide  of 
I  known  strength,  using  litmus  as  indicator;  25  c.c.  of  tlio 
joriginal  solution  are  .ilso  titrated.  From  the  difference, 
l<lihe  quantity  of  absorbeil  naphthalene  may  be  easily 
I  calculated. 

The  results  obtained  were  as  follows  : — 


with  5  grms.  of  picric  acid  and  2-5  (in  other  exp.  5)  grms. 
of  naphthalene  picrate  at  a  temperature  of  25°  C.  A 
large  thermostat  was  used,  which  was  kept  at  a 
constant  temperature  by  means  of  a  toluene  regulator. 
The  precipitate  was  then  allowed  to  collect  at  the 
bottom  cf  the  Iwttles,  and  part  of  each  solution  was  drawn 
off  and  weighed.  After  heating  with  excess  of  a  solution 
of  sodium  hydroxide  of  known  strength  (about  decinormal), 
the  remaining  sodium  hydio.xide  was  titrated  by  means 
of  sulphuric  acid  (about  deciuormal).  using  phenolphthalein 
as  indicator.  The  strength  of  the  sodium  hydroxide 
solution  was  tested  by  means  of  pure  picric  acid. 

For  the  determination  of  the  naphthalene,  some 
10  per  cent,  sodium  hydroxide  solution  was  added  to 
weighed  quantities  of  the  solutions ;  the  se]>arated 
naphthalene  was  filtered  off  into  a  small  tube  containing 
asbestos  (which  had  been  heated  beforehand,  in  order  to 
remove  traces  of  organic  matter).  After  washing  with 
water,  the  small  tube  was  placed  in  a  combustion  tube 
partly  filled  with  copper  oxide,  ard  the  naphthalene  was 
decomposed  in  a  stream  of  pure  oxygen.  The  carbon 
dioxide  formed  was  absorbed  as  usual  and  weighed. 
In  this  way  it  was  found  that  100  grms.  of  the  solution 
contained  1-44  gi-ms.  of  picric  acid  and  0-0027  grm.  of 
naphthalene.  Some  experiments  were  made  with  pure 
naphthalene  picrate  in  order  to  verify  these  results ; 
the  weighed  quantity  of  the  substance  was  treated  with 
sodium  hydroxide,  the  naphthalene  was  filtered  off  and 
was  decomposed  as  in  the  experiments  described  above. 


The  fact  that  it  is  necessary  to  have  enough  unflissolved 
picric  acid  in  the  gas-washing  flasks  is  explained  by  the 
phase  rule.  Picric  acid,  naphthalene  picrate,  naphtha- 
lene, and  the  saturated  solution  cannot  be  in  equilibrium 
with  each  other  at  the  same  time ;  hence,  if  there  is 
rquihbrium  between  the  saturated  solution,  picric  acid, 
and  naphthalone  picrate,  any  naphthalene  which  is  added 
is  transformed  into  naphthalene  picrate  as  long  as  picric 
atid  crystals  are  present. 

If  the  method  was  to  give  good  results,  it  was  necessary 
that  the  picrate  should  be  practically  insoluble  in  a 
saturated  solution  of  picric  acid.  This  was  found  to  be 
the  case.     100  c.c.  of  water  were  shaken  for  some  weeks 

1  This  J.,  1900,  128.     J.  fias  Lighting,  19U0  (March  27). 

=  Butten,  Hot  (Jas,  1908,  447. 

>  Ibitl.,  Feb..  1908. 

*  Rutten,   Ibid..  1908,  449. 


Naplithalenc 
picrate. 

Carbon 

dioxide 

produced. 

Xaphtlialene 

calculated 

from  the 

carbon  dioxide. 

Naphthalene 

calculated 

from  the 

picrate. 

mgrms. 
41-1 
56-1 

mgnns. 
48-8 
65-1 

mgrms.                 ingrms. 
14-2                        14-7 
19-0                        20-1 

Naphthalene  is  practically  insoluble  in  water ;  in  100 
grms.  of  tlie  saturated  solution  of  jiicric  acid  and  naphtha- 
fene  picr;ite  about  3  mgrms.  are  found.  iLs  tlic  solutions 
u.sed  in  Uuttcn's  method  arc  not  saturated  at  tlie  moment 
when  they  are  filtered,  the  inaccuracy  caused  by  tlie 
solubility  of  the  naiililhalene  is  very  small. 

Solubility  ekperinients  were  also  made  at  the  same 
temperature  (2.5°  C.)  with  picric  acid  alone,  and  with 
naphthalene  picrate  and  naphthalene.  It  was  fouiid 
that  100  grms.  of  the  saturated  solution  of  picric  acid 
dissolved  1-33  gims.  of  this  substance.^  In  100  gi'ins. 
of  the  solution,  which  is  in  equilibrium  with  naphthalene 
picrate  and  naphthalene  0-183  grm.  of  picric  acid  and  a 
trace  of  naphthalene  are  present. 

In  consequence  of  this,  the  '■  solubility  "  of  the  naphtha- 
lene picrate  observed  by  Colman  and  Smith,  who  found  that 
100  c.c.  of  water  at  a  temperature  of  14°  dissolve  0-1857  grm. 
of  "naphthalene  picrate,"  is  to  be  interpreted  in  a  some- 
what different  manner.  The  decomposition  of  naphtha- 
lene picrate  by  water,  which  is  a  great  drawback  in  using 
the  method  of  Colman  and  Smith,  had  already  been 
observed  some  ,50  years  ago  by  Fritsehe.6  He  stated 
that  the  crystals  were  superficially  decomposed  when 
treated  with  cold  water.  On  boiling  the  solution  with 
water  it  was  found  that  naphthalene  distilled  with  the 
water  vapour.  That  the  picrate  can  be  rccrystaUised 
from  a  weak  solution  of  picric  acid,  is  shown  by  the 
diagram  obtained  when  the  results  of  the  solubility 
determinations  are  plotted  in  a  triangle  after  the  manner  of 
Schrcinemakers,  when  treating  three  component  systems. 
From  this  diagram,  which  we  reproduced  elsewhere', 
various  other  conclusions  can  be  drawn. 


'    Marchand      (Jahresb,   1847—48,  688),  found   l-.:i  CTins.  at 
20°  and  ISfl  grms.  at  26°  C. 

•    J.  ijrakt.  Ohem.,  1858.  73,  285. 
'    Chem.  Wcckhlad,  1909,  No.  1«. 
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Pttternd  and  Nasini,*  who  determined  the  freezing  point 
of  solutions  of  naplithalene  picratc  in  acetic  acid,  found  that 
in  dihite  solutions  it  is  almost  completely  dissociated 
into  naphthalene  and  picric  acid.  Anschiitz*  oliserved 
the  same  in  benzene  solutions.  In  order  to  ascertain 
whether  this  is  also  the  case  in  alcoholic  solutions,  we  deter- 
mined the  boiling  point  of  such  solutions,  using  Landsberg- 
cr's  apparatus.'"  Solutions  which  contained  .508  grms. 
and  11-67  grnis.  of  naphthalene  picratc  in  IIXI  grms.  of 
absolute  alcohol,  showed  elevations  of  the  boiling  point  of 
0-345°  and  0-650°  C.  From  these  data  the  molecular  weights 
189  and  206  are  calculated.  As  half  of  the  molecular 
weight  of  the  picratc  is  179,  it  follows  that  in  alcoholic 
solution  too  the  decomposition  is  considerable  and  increases 
with  the  dilution. 

These  experiments  were  mttde  in  connection  with  the 
method  of  Stavorinus'l  for  the  determination  of  naphtha- 
lene in  coal  gas.  The  gas  is  passed  through  glacial  acetic 
acid,  and  the  dissolved  naphthalene  is  precipitated  again 
by  diluting  or  by  neutralising  the  acid.  After  tiltratiou 
through  a  tiller,  drying  at  100°  C,  and  washing  with 
water,  the  naphthalene  is  put  into  a  small  crystallising 
vessel,  containing  .)  grms.  of  picric  acid  and  50  c.c.  of 
strong  alcohol.  The  solution  is  evaporated  on  a  water- 
bath,  and  the  remeiiniug  substance  is  dried  till  the  weight 
does  not  change  any  more.  Afttr  heathig  on  the  water- 
bath  for  6  or  10  hours,  and  even  after  having  added  another 
50  c.c.  of  alcohol,  the  weight  of  the  residue  was  stated 
by  Stavorinus  to  remain  constant.  Now  Niermeyer 
and  also  Ruttcn  observed  considerable  decrements  of  this 
weight.  The  latter  observed  the  same  at  a  tenii)erature 
of  60°.  Our  observations  on  the  decomposition  of  the  ))icratr 
in  alcoholic  solutions  offer  an  explanation  for  the  observed 
evaporation  of  naphthalene  during  that  of  the  alcohol. 
Also  on  heating  the  pure  dry  picratc  at  a  teniiieraturc 
of  100°  for  some  days  we  found  that  the  naphthalene  is 
totally  evaporated  (also  traces  of  the  picric  acid  :  the 
vessel  J9  coloured  yellow). 

Discussion. 

Mr.  C.  J.  D.  G.\IR  said  the  figures  placed  on  the  board 
showing  the  accuracy  of  the  new  method  were  verv  little 
more  in  accord  with  one  another  than  similar  figures 
found  with  Dr.  Colman's  own  test.  There  was  nothing 
particularly  wrong  with  any  well-known  test  for  the 
estimation  of  naphthalene  in  coal  gas,  if  care  wore  taken 
to  see  that  the  naphthalene  was  entirely  converted  into 
naphthalene  picrato,  and  not  left  as  naphthalene  pluM 
naphthalene  picrate.  If  tlie  gas  to  be  tested  wa.s  passed 
into  acetic  acid,  as  suggested  by  himself  in  a  former 
paper  (this  .J.,  1907,  1263),  the  naphthalene  went  com- 
pletely into  solution  and  could  be  precipitated  as  pure 
naphthalene  ])icratc  by  the  addition  of  ])icric  acid  solution 
in  excess.  In  the  naphthalene  test  lacmoid  indicator 
was  generally  u.sed,  but  he  had  not  found  that  an  ideal 
indicator.  He  considered  that  phenolphthalein  gave  a 
much  sharper  and  more  delicate  end  reaction. 

Dr.  H.  <;.  CoLMAN  said  that  in  their  original  paper 
Colman  and  Smith  had  jiointed  out  that  the  precipitate 
of  naphthalene  picrate  must  only  be  slightly  washed  with 
water,  as  otherwise  the  results  came  out  too  low,  for  the 
reasons  mentioned  by  the  author.  In  his  present  i)ractiee, 
he  avoided  washing  the  picrate  altogether,  the  naplithaUnc 
picrate  solution,  after  heating  and  subsequent  cooling, 
being  poured  into  a  measurinc;  cylinder,  its  volume  noted, 
and  then  filtered  through  a  dry  filter  paper,  the  first  few 
c.c.  of  the  filtrate  being  rejected  as  these  are  weaker  than 
the  rest.  100  c.e.  or  more,  of  the  remainder  of  the  filtrate 
was  then  titrated  with  A'/IO  sodain  the  usual  manner,  and 
from  the  result,  and  the  total  volume  of  the  solution,  the 
amount  of  picric  acid  in  the  whole  solution  was  readily 

•  Oazi.  chlm.  it.il.,  19,  202  (1SR9). 

•  Ann  (Icr  ChPm.,  153.  .146  (1889).  That  this  decompMition 
partiall.v  takes  place  when  the  subjtance  i<  melted,  mav  be 
oOHclnded  from  the  form  of  the  ineltinK  point  curve  ai  obii  ired 
by  KrcmOTn  (Sitz.  Bcr.  .■Vka4.  Wion.  M^fh.  naturw.  Kl.  H3 
.\bt.  II.  b.  814  ;  1904)  and  by  ^?apo^chnikov^-  and  Bdutlowaky  i 
(Journ.  ru»»,  phva.  Soc,  3<.  1073;    1901). 

"    Bcr.  d.  deiitsch.  chem.  Ow.,  »T,  1101,  (1894).  , 

'»    Het  tw-n.  Oct.,  1905,  p.  477. 


calculated.  Aslight  error  was  introduced  a-sthenaphthalene 
picrate  crystals  were  measured  along  with  the  liquiil,  but 
the  magnitude  of  the  error  was  very  smalL 
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I  MK.    S.    J.    I'ENTECOST    IN    THE   (JHAIK. 

!  l.NAUGURAL  ADDRESS. 

RECENT    PROGRESS     IN    THE    TEXTILE 
INDUSTRIES. 

BY  S.  J.  PENTECOST. 
I  wish  to  call  attention  to  one  or  two  iioints  of  local 
interest  to  dyers  and  bleachers  and  afterwards  to  refer 
l)rieHy  to  advances  that  have  been  made  durinc  the  last 
year  or  two  in  certain  branches  of  chemical  industry 
connected  with  lace  and  hosiery  nian\ifactuit>. 

Some  years  ago  I  brought  before  this  Society  for  dis- 
cussion a  question  of  some  interest  to  the  local  tiaiies, 
viz.,  the  development  of  certain  stains  in  bleached  goods, 
after  being  either  despatched  or  kept  in  slock.  The 
particular  stains  then  dealt  with  were  mineral  oil  slaiiis 
caused  by  oil  dropping  from  a  shaft  or  being  thrown  from 
a  hot  bearing.  It  was  shown  that  this  oil  penetrated  the 
cuticular  layer  or  envelope  of  the  cotton  fibre,  and  was  not 
removed  in  the  oriiinary  course  of  bleaching.  Although 
the  goods  appeared  to  be  clear  and  white  wlien  finished, 
the  oil  from  the  interior  of  the  fibre  oozed  to  the  surface 
and  formed  a  pale  yellow  stain.  I  recall  the  discussion 
,  at  this  time  in  order  once  more  to  emphasise  the  need  in 
our  local  industries  for  manufacturers  to  realise  the 
importance  of  the  proper  length  of  time  being  givin  for 
the  bleaching  process.  Manufacturers  insist  on  large 
quantities  of  lace  goods  being  bleached  within  six  or  seven 
hours,  or  in  a  single  night.  But  Sehcurer  has  pointed  out 
that  the  oil  and  waxv  matters  of  the  cotton  fibre  cannot  be 
saponified  and  removed  in  less  than  six  hour^'  boiling 
where  the  most  suitable  alkalis  and  emnlsifiers  are  used. 
It  is  clear,  then,  that  goods  having,  besides  their  ordinary 
impurities,  an  amount  of  graphite  or  mineral  oil  in  parts 
of  their  surface,  cannot  bo  satisfactorily  bleached  in  the 
short  time  given  by  this  hurried  process,  one  which  can  only 
be  carried  out  with  the  aid  of  dollies  to  help  the  penetration. 
It  is  further  clear  that  goods  hurriedly  bleached  will  not 
compare  favourably  with  those  which  have  been  longer  in 
process,  such  as  Lancashire  goods,  which  are.  as  a  rule, 
kept  by  the  bleacher  for  three  or  four  weeks.  The  purity 
of  the  bleach  depends  very  largely  upon  the  thorouglinen 
of  the  boiling  process. 

Another  stain  which  has  caused  trouble  by  developing 
after  goods  have  left  the  bleacher  is  one  which  consists 
of  a  violet  pink  coloration,  appearing  nt  the  edges  of  goods 
stocked  in  the  warehouse.  Kor  some  time  this  stain  was 
a  somce  of  great  i>crplexity  both  to  the  chemist  and  to 
,  the  bleacher.  In  some  goods  brought  under  my  notice, 
the  fault  was  attributed  by  a  chemist  to  whom  the  stain 
had  been  submitted,  to  the  formation  of  a  ])ink  manganese 
I  salt  derived  probably  from  the  bleaching  powder,  in  the 
preparation  of  which  by  the  Weldon  jirocess  manganese 
dioxide  is  u.sed.  It  was  found,  however,  that  (he  same 
thing  occurred  in  goods  bleached  by  powder  produced 
by  the  electrolytic  process,  in  which  no  manganese  com- 
pound is  used.  It  was  then  s.ibmitted  to  me.  Some 
I  years  previously  I  had  noticed  that  it  had  o-curred  on 
1  goods  which  had  been  dried  in  proximity  to  the  ageing 
I  chamber  u.sed  for  the  aniline  black  process,  and  at  once 
the  cause  of  the  slain  was  clear.  It  was  due  to  the 
oxidation  of  the  aniline  fumes,  by  which  mean"  the  faint 
m^genla  or  miuveine  colour  was  formed  on  Ihe  goods. 
Bacently  Bottiger  has  given  further  proofs  that  this  slain 
was  a  mauveine,  that,  in  fact,  it  represented  p-.  ude- 
mauveine,  C.jH-oN'i.  He  obtained  this  from  cotton 'Iv.d 
with  aniline  black,  by  extracting  it  with  water  acidulated 
with  hydrochloric  acid.  On  evaporation  to  dryness,  the 
hydrochloride  of  the  pst-udo-niauxeine  remains  as  a  blackish* 
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green  mass,  readily  soluble  in  ftlcohol  to  a  red-violet  colour. 

Oilier  I'eactiong  on  this  substance  with  various  reagents 
left  no  room  for  doubt  that  the  violet  dyestuff  was  identical 
with  pseudo-mauveine.  Having  thus  ascertained  the 
chemical  nature  of  tliis  by-product,  he  set  about  finding 
the  Ijest  method  of  preventing  its  formation.  Pseudo- 
inauvcine  is  formed,  according  to  Sir  \V.  Perkin.  by  the 
action  of  various  o.xidising  agents,  especially  chromic  acid, 
cMi  aniline,  and  as  aniline  is  always  present  in  small 
amovnit  in  the  cotton  if  oxidation  has  reached  the  green 
stage,  it  is  this  aniline  which  yields  ])seudo-mauvcine  on 
chroming.  It  should  then  be  possible  to  prevent  this  by 
well  washing  the  greened  cotton  before  chroming.  In 
])rrtctice.  howcvci.  the  blacU  turns  out  thin,  uneven,  and 
liable  to  green,  while  a  small  amount  of  violet  is  still  found. 
This  shows  that  it  is  also  formed  from  the  oxidation 
product  of  aniline  which  has  been  ti,\ed  on  the  fibre  {i.e.. 
from  emoraldine)  and  chromic  acid,  but  the  amount  so 
formed  is  very  small  and  its  formation  cannot  well  be 
prevented.  If.  however,  as  much  of  the  aniline  salt  as 
possible  is  converted  into  emeraldine  in  the  ageing  process, 
the  after-formation  of  mauvcine  during  chroming  will 
he  reduced  to  a  minimum.  The  coiuersion  can  be 
attained  by  raising  the  amount  of  .sodium  chlorate  in  the 
black  padding  liquor,  taking  great  care  not  to  increase  it 
too  much  or  the  fibre  A^ill  be  tendered.  The  temperature 
of  the  ageing  should  not  exceed  55"  C,  nor  in  the  chroming 
process  should  the  strength  of  the  sodium  bichromate 
exceed  10  grms.  per  litre.  Taking  ])reca»itions  such  as 
these,  good  results  arc  obtained  as  regards  shade,  depth, 
iion-greening,  etc.  It  has  been  thus  showii  that  the  retl- 
violet  by-product  which  is  formed  along  with  aniline  black 
in  dyeing  is  pseudo-mauveine,  ami  that  this  is  formed 
chiefly  from  the  unchanged  aniline  salt  present  on  the 
areened  cotton.  By  using  a  large  quantity  of  sodi«ni 
chlorate  and  as  small  an  amount  as  possible  of  bichromate, 
the  danger  of  the  development  of  these  violet-red  stains 
may  be  reduced  to  a  minimum. 

The  processes  of  bleaching  as  carried  out  in  the  lace  and 
hosiery  trades  have  undergone  Uttle  alteration  during 
recent  years.  Most  bleachers  use  caustic  soda  in  place  of 
lime  for  boiling,  generally  preferring  the  higher  strengths. 
r.g..  70  and  77  per  cent.  :  while  much  of  the  bleaching 
}iowder  used  locally  is  now  made  by  electrolysis  of  salt 
solution  by  the  Hargeaves-Bird  process.  Electric 
himchinq — or  bleaching  by  solutions  made  by  electrolysing 
lu'ine  or  common  salt — has  not  made  much  progress  in 
Xottingham.  So  far  as  I  am  aware,  only  one  plant  (the 
Vogelsang)  is  at  present  in  use.  A  distinct  advance. 
Iiowever,  has  recently  been  made  in  the  construction  of 
plant  for  this  method  of  bleaching,  and  those  patented 
iiy  .lacglc,  Schoop  of  Niirnberg.  and  later  Qettel,  make 
the  process  much  more  practicable  than  was  the  eai'lier 
lirocess  of  Hermite,  which  was  brought  before  this  Section 
about  18  years  ago. 

The  advantages  claimed  for  modern  electrolytic 
bleaching  are  : — 

(1).  The  effective  bleaching  power  of  the  sodium 
hypochlorite  produced,  which  is  claimed  to  have  twice  the 
liieaching  power  of  a  solution  of  bleaching  powder  contain- 
ing the  same  percentage  of  chlorine. 

(2).  It  is  less  liable  to  tender  the  fabric  than  ordinary 
hleach.  As  it  contains  no  lime  or  magnesia  salts  the  fibres 
do  not  suffer,  and  the  "  feel  "  and  appearance  of  the 
goods  is  said  to  be  improved.  For  this  reason  also  it  is  an 
ideal  bleach  for  artificial  .silk. 

(3).  Economy  over  cliloride  of  lime  as  follows  : — (a)  Less 
"  sour"  or  acid  is  required,  (h)  Goods  lose  2  per  cent, 
less  in  weight  than  w"hen  chloride  of  lime  i.^  used. 

(4).  Uniformity  in  strength  of  solution  :  this  does  not 
vary  as  the  eldoride  of  lime  solution  is  liable  to  do. 

(5).  Cleanliness  and  convenience  are  claimed  ;  no  lime 
dust,  no  smell,  and  little  room  required  for  plant. 

In  one  of  the  processes  mentioned  (Hie  Haas-Oettel)  a 
tank  of  16(5  galls,  capacity  requires  28()  lb.  of  salt  to  make 
a  brine  of  23°  Tw.  strength.  This  is  circulated  in  the 
•lectrolyser  for  12  hours  at  a  temperature  of  20°  C.  The 
cvuTont  used  is  43  amperes  at  110  volts,  and  this  gives  a 
product  containing  16-2  lb.  of  chlorine  per  100  galls,  or 
2l>J  lb.  chlorine  for  the  160  galls.,  at  a  cost  for  power  and 
salt  of  3s.  Ikl.   The.se  latter  costs  are  based  on  the  price  of 


coal  being  IDs.  per  ton  and  salt  12s.  per  ton.  These 
figures  work  out  decidedly  in  favour  of  the  electrolytic 
method,  and  it  seems  probable  that  where  works  produce 
their  own  current,  the  electrolytic  method  is  the  cheaper  ; 
but  if  the  current  were  taken  from  our  City  Corporation,  it 
would  come  slightly  dearer.  At  some  Swiss  works  where 
water  power  is  available  for  generation  of  current,  the 
cost  is  brought  down  considerably.  The  question  of 
economy  therefore  lies  largely  with  the  cost  of  the  current 
used.  It  should  be  borne  in  mind,  however,  that  so  far  as 
the  bleaching  of  lace  is  concerned,  the  cost  of  the  produc- 
tion of  bleaching  liquor  from  bleaching  powder  does  not 
exceed  S  per  cent,  of  the  total  cost  of  the  bleaching  process. 
The  saving  claimed  therefore  by  makers  of  electrolytic 
plant  over  the  use  of  bleaching  powder  is  but  a  very  small 
percentage  of  the  total  cost  of  hleaching. 

The  electrolytic  method  of  bleaching  is  in  use  on  the 
Continent  in  print  and  paper  works  and  in  laundries  ; 
as  well  as  in  works  in  which  artificial  silk  is  treated. 
It  may  also  be  advantageous  for  wool  chlorinaiion.  The 
application  of  chlorine  to  woollen  hosiery  for  the  pro- 
duction of  an  "  unshrinkable "  finish  has  come  to  be 
extensively  practised  in  thisdistrict.  It  is  well  known  that 
ordinary  bleaching  hquor  converts  woollen  fabrics  into  a 
gummy  mass,  but  dilute  chlorine  solution  applied  carefully 
has  the  effect  of  smoothing  down  the  delicate  edges  of  the 
scales  of  the  wool  fibre,  to  which  the  felting  properties  are 
attributed.  This  is  probably  efl'eefed  by  the  formation 
of  small  quantities  of  the  gummy  substance  on  the  scale 
edges,  and  thus  it  is  that  the  felting  and  interlocking  power 
of  (he  scale  fibre  is  destroyed. 

One  method  of  carrying  out  this  process  is  as  follows  : — 
A  solution  of  hypochlorite  of  soda  is  prepared  by  dissolving 
28  parts  by  weight  of  bleaching  powder  in  10  gallons  of 
water,  allowing  to  settle  and  decanting  the  clear  liquor. 
To  this  is  then  gradually  added  with  constant  stirring  16 
parts  of  pure  alkali  (NaX'Oj)  dissolved  in  14  gallons  of 
water.  The  liquor  thickens  up  and  then  .slowly  becomes 
thin  after  the  whole  of  the  alkali  has  been  added.  The 
precipitate  is  allowed  to  settle  and  the  solution  decanted. 
The  soda  should  be  in  excess  of  that  required  theo- 
reticaUy.  as  it  prevents  to  some  extent  the  yellowing 
of  the  wool.  For  the  same  reason  it  is  advisable  not 
to  work  with  a  bleaching  powder  solution  of  too 
great  a  strength  of  available  chlorine,  otherwise  chlorate 
is  likely  to  be  formed,  and  this  has  a  yellowing  action 
on  the  wool.  One  gallon  of  this  liquor  is  used  tor 
every  10  lb.  of  wool.  It  is  well  to  add  this  in  two  lots 
instead  of  all  at  once.  Five  minutes'  treatment  of  the 
wool  may  be  given  in  the  first  bath,  sufficient  hydro- 
chloric acid  being  run  in  gradually  to  set  free  the  chlorine. 
The  liquoi'  is  then  run  off  and  a  second  similar  bath  given. 
The  goods  are  afterwards  rinsed,  and  then  in  order  to  restore 
the  colour,  treated  in  a  bath  of  bisulphite  of  soda  in  the 
proportion  of  1  pint  of  bisulphite  to  every  20  lb.  of  wool 
with  the  gradual  addition  of  dilute  sulphuric  acid. 
The  acid  must  be  added  very  slowly.  The  goods  are  then 
rinsed,  scoured  with  soap,  and  rinsed  off. 

It  is  doubtful  whether  woollen  hosiery  treated  in  this 
manner  maintains  the  warmth  associated  with  the  wearing 
of  woollen  hosiery,  and  it  is  certain  that  it  wears  into  holes 
more  quicklv.  This  is  probably  due,  not  to  a  tendering 
of  the  wool  fibre,  but  to  the  fact  that  those  portions  of  the 
garment  exposed  to  the  greatest  wear  do  not  felt  up  in 
washing  and  thus  the  increased  strength  which  felting 
gives  is  not  obtained. 

According  to  Pearson  (Soc.  Bye  and  Col.  Journal. 
1009),  wool  treated  by  this  process  may  be  distinguished 
from  non-chlorinated  wool  by  two  simple  tests,  viz.  : — 

(1.)  If  a  drop  of  water  be  placed  on  a  piece  of  treated 
fabric  it  is  at  once  absorbed  and  the  wetted  part  has  a 
round  contour,  while  in  the  case  of  ordinary  wool,  the 
drop  is  absorbed  slowly  and  the  contour  of  the  wet  part 
is  irregular. 

(2.)  On  wetting  out  chlorinated  wool  and  rubbing 
together  two  surfaces  of  it  between  finger  and  thumb, 
a  characteristic  scroop  or  crispness  of  toiuh  is  felt. 

Lime  soap  in  sifk  wa.<!hing.— In  the  lectures  on  bleaching 
given  before  this  Section  last  session  the  importance  of 
Boftened  water  was  strongly  insisted  upon,  and  it  was  shown 
how  the  sticky  lime  soap  arrested  pedesis,  i.r..  the  move- 
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ment  of  dirt  particles  in  solutions,  phenomena  formerly 
known  lis  the  "  Browiiiau  movement."  Important  us  jmre 
water  is  in  cotton  bleaching,  it  is  doubly  so  in  the  case  of 
silk  where  hard  water  not  only  means  loss  of  soap,  but  in- 
ferior colours  aiul  loss  of  lustre,  with  bad  penetration  of 
stiffening  agents.  .Vnd  here  I  wish  to  point  out  a  difficult' 
which  often  troubles  the  silk  lace  dj-er.  In  preparing  silk  for 
the  lace  macliine,  it  has  to  be  softened  in  order  that  it  raaj' 
be  wound  compactly  upon  the  beams  and  bobbins.  These 
latter  consist  of  two  thin  brass  discs  fixed  close  together 
on  a  central  perforated  axle.  Tlie  silk  is  soaked  in  a 
10  per  cent,  soap  solution  at  120^  !•".  for  8  to  12  iiours. 
It  is  then  wrung  and  hung  up  in  a  room  to  dry  al  about 
85°  F.,  afterwards  being  wound  on  the  bobbins  by  an 
ingenious  machine  which  winds  perhaps  80  together. 
Those  bobbins  hold  about  120  yards  of  silk.  The  filled 
brass  bobbins  are  threaded  on  to  a  spindle,  pressed 
tightly  togetlier  by  an  arrangement  of  screws  and  nuts, 
and  put  into  an  oven  heated  by  a  steam  jacket.  Here  they 
are  subjected  to  a  temperature  of  150  to  200°  F.  Care  is 
taken  that  the  temperature  is  not  raised  too  higli,  lest 
the  silk  gum  should  melt  and  fasten  the  threads  together. 
If  water  or  steam  be  introduced  the  same  fault  may  occur 
and  the  silk  bo  spoilt. 

Tliis  process  used  to  be  and  is  now  to  some  extent 
carried  out  by  special  silk  washers,  who  were  sorely  tempted 
to  weight  the  silk  with  soap,  fats,  etc.,  and  to  abstract 
a  percentage  of  the  silk  entrusted  to  their  care  for  their 
own  profit.  This  practice,  we  believe,  does  not  obtain  now, 
and  the  fact  that  magnesium  chloride,  Epsom  salts,  common 
salt,  soap,  fats,  and  more  rarely  glue,  are  used  occasion- 
ally to  weight  raw  silk  probably  led  up  to  it.  The  need, 
however,  is  thus  emphasised  for  careful  valuation  of  silks 
in  the  conditioning  house,  on  the  basis  of  obtaining  the 
net  weight  of  boiled  o/f  silk  scld.  But  the  point  1  wish 
to  call  attention  to  is  that  the  soaps  used  for  this  soaking 
are  principally  palm  oil  and  tallow  soaps.  These  with  the 
hard  water  of  this  neighbourhood  form  lime  soaps  which 
become  fi.xed  in  the  silk  gum  and  caunct  be  entirely 
removed,  unless  the  silk  is  boiled  off.  They  therefore 
interfere  with  tlie  lustre  and  springiness  of  the  lace 
fabric  when  finished,  and  the  tulles,  veilings,  and  laces 
which  contain  lime  soap  compare  unfavourably  with  tliose 
finished  in  continental  towns,  where  a  good  supply  of  soft 
water  is  available.  It  is  therefore  highly  desirable  that 
laeo  makers  should  wash  their  silk  in  softened  water,  or 
if  this  is  not  to  be  had,  that  they  should  at  least  use  soaps 
which  are  least  affected  by  hard  water,  viz.  : — palm  kernel 
oil  soaps  or  a  sulphonated  oil  soap. 

tSilk  weiijhting. — 1  come  now  to  the  consideration  of  silk 
weighting  as  carried  out  by  the  dyer.  The  practice  of 
weighting  silk  has  hitherto,  perhaps  fortunately,  only 
interested  silk  lace  dyers  to  a  limited  extent. 

The  princijial  goods  weighted  hero  are  silk  bobbin,  nets, 
tulles,  and  some  fen  glove  fabrics.  The  late  .Sir  Thomas 
Wardle,  in  a  lecture  given  some  years  ago  before  this 
Section  on  Tussah  silk,  condemned  the  continental  practice 
of  heavily  weighting  silk,  and  many  authorities  have  echoed 
this  condemnation  since. 

In  spite  of  tliis,  however,  the  demand  for  weighted  silks 
has  increased  rather  than  diminished,  owing  to  the  fact 
that  a  weighted  silk  is  naturally  cheaper  than  a  pure 
silk.  When  heavily  weighted  by  the  tin  phosphate  or 
silico-tin-phosphate  processes,  defects  in  the  nature  of 
stains  and  tender  or  rotten  places  are  liable  to  develop 
after  storage  and   keeping  in  stock. 

During  recent  years  these  defects  have  caused  continual 
trouble,  and  the  matter  has  boon  considered  by  the  Ciefeld 
Chamber  of  Commerce  as  well  as  by  the  Silk  Associations 
of  Ziirich  and  Turin.  Proposals  were  made  that  dyers 
should  guarantee  the  weighted  silk  for  1,  U,  or  2  years, 
while  others  suggested  standardising  the  method  and 
degree  of  weighting.  Ultimately,  however,  investigations 
were  made  by  Gnehm  and  Baenziger,  Gianoli,  and  Si.sley, 
which  showed  that  the  elasticity  of  the  silk  decreased  in 
proportion  to  the  weighting  ab.sorbed  by  the  silk. 
Numerous  experiments  also  showed  that  a  temperature 
of  100°  F.  in  six  months  weakened  the  weighted  silk 
considerably  ;  while  the  action  of  light  was  very 
pronounced — a  fabric  weighted  130  percent,  being  tendered 
in  eight  days  by  exposure  to  sunlight.    I^isley  considers 


that  the  light  acts  by  reducing  the  stannic  hydroxide, 
thus  setting  free  the  oxygen  which  alters  tlie  tilni'.  With 
a  view  to  finding  a  remedy  for  this,  in  \W,i  several  iiivesti. 
gators  suggested  and  i)atented  the  use  of  ci'rtaiii  alkaline 
sulpho-cyanates,  which  served  to  paralyse  the  action  of 
oxygen  and  the  chlorides,  and  to  increa.se  the  resistance 
of  weighted  silks  to  the  action  of  light.  Later,  .Sisley 
patented  the  use  of  thio-carbamide  for  this  purpose,  and 
this  is  shown  by  a  number  of  trials  extending  over  three 
years  to  have  given  satisfi;ctory  i-esults.  It  has  now  been 
adopted  by  several  large  firms  of  silk  dyers  on  the  Continent. 

Hydroquinone  and  tannin  have  also  been  suggested 
for  the  same  purpose.  In  the  case  of  sulphocyanie  acid 
or  its  salts  the  addition  is  made  to  the  tin  bath,  whereas 
when  hydroquinone,  hydroquinonesulphonie  acid,  or 
thi«-urea  are  used  they  are  applied  a.s  an  after  treatment 
to  the  silk  goods. 

Aniline  Black. — The  dye-stuff  known  a,s  .Vniline  Black 
holds  a  place  in  cotton-dyeing  second  in  imjiortance  to 
no  other  colouring  matter,  yet  it  is  surprising  how  little 
definite  information  we  possess  as  to  its  chemical  constitu- 
tion. Excepting  the  valuable  investigations  of  Caro  and 
of  Wilstatter  and  Moore,  little  has  been  published  in  recent 
years.  During  the  present  year,  liowever,  I'rof.  (Jreen,  of 
Leeds,  in  a  paper  read  before  the  Society  of  Dyers  and 
Colourists  (this  J.,  1909.  700).  has  not"  <;nly  adduced 
plausible  explanations  of  the  chemical  reactions  taking 
place  in  the  three  successive  stages  of  the  production 
of  (I)  Emeraldine,  (2)  Nigraniline,  (3)  I'ngreenablc  Black, 
but  has  indicated  and  introduced  a  new  commercial  method 
for  the  production  of  aniline  black   by  air  oxidation. 

It  has  long  been  found  that  in  the  ])rodnetion  of  an 
"  aged  "  or  "  oxidation  "  black  ujion  cctton  materiiils, 
in  spite  of  the  greatest  ))recautions  in  the  ageing  chamber 
with  regard  to  humidity,  tem]ierature,  and  ventilation, 
a  certain  diminution  of  strength  of  the  material  is  un- 
avoidable. This  "  tendering  "  is  the  cause  of  considerable 
loss.  Its  oiigin  is  twofold  : — (I)  The  hydrolytic  action  of 
hydrochloric  acid  or  other  mineral  acid  set  free  from  iU 
combination  with  aniline  ;  (2)  The  oxidising  action  exert«<i 
by  the  chlorine  or  oxides  of  chlorine  prod\iced  from  the 
chlorate,  which  tend  to  convert  the  cotton  into  oxycellu- 
lose. 

According  to  Prof.  Green,  following  Bcltzer,  the  second 
of  these  two  causes  is  by  far  the  more  important,  though  the 
liability  to  oxidation  of  the  cellulose  increases  with  its 
acidity.  Various  attempts  have  been  made  in  the  pa.it 
to  reduce  the  acidity  of  the  aniline  mixture  and  thus 
lessen  the  tendency  to  production  of  oxycellulose.  Thoy 
have  been  attended  with  but  little  success,  as  the  acidity 
of  the  mixture  cannot  be  materially  reduced  without  at 
the  same  time  greatly  retarding  the  development  of  the 
necessary  emeraldine. 

Prof.  Green  has,  however,  in  a  process  recently  patented 
endeavoured  to  overcome  this  defect  by  replacing  thi' 
chlorate  oxidation  by  the  much  milder  action  of  at  mosphcnc 
oxygen.  His  mwihod  is  based  upon  the  fact  that  the 
presence  of  small  quantities  of  paradiaraines  or  of  pare- 
amido-phenols  increases  the  oxidisability  of  aniline  by 
oxygen.  (Eng.  Pat.  No.  16,189  of  1907.  see  also  this  J., 
1908,  683.) 

It  is  remarkable  how  small  a  quantity  of  a  para-diamine 
exerts  a  catalytic  effect.  Even  2  per  ee'nt.  of  p-phcnylene • 
diamine  on  the  weight  of  aniline  employed  produces 
a  marked  result,  though  larger  quantities  than  this  arc 
usually  employed  in  practice.  Other  para-diamine« 
may  be  usecf  al.so. 

The  new  process  is  already  being  successfully  iisi-d  fer 
piece  dyeing,  and  bids  fair  to  extend  to  the  dyeing  of  cotton 
yarn,  cotton  hosiery,  and  raw  cot  ton.  The  <lot  h  is  padded 
with  a  solution  coiitainiiig  anilioi-.  hyilrochloric  or  other 
acid,  a  copper  salt,  and  a  small  quantity  of  paraphcnylenc- 
diamine.  It  is  then  dried  and  afterwards  oxidised  bv 
exposure  to  air  with  or  without  a  passage  through  »n 
ageing  chamber.  The  emeraldine  having  been  U.us 
developed  on  the  material,  is  converted  into  black  by 
chroming.  The  black  produced  is  said  to  be  fudy  equal 
in  brilliancy  and  depth  of  shade  to  an  ordinary  black 
dyed  by  the  copper  chlorate  process.  In  addition  to  th"' 
groat  advantage  of  leaving  the  material  stronger,  thf 
process  presents,  according  to  Prof.   Green,  a  technical 
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superiority  over  the  older  processes  in  the  following 
respects  : — 

(1)  Greater  cheapness  of  production  owing  to  a  more 
complete  utilisation  of  the  aniline  ;  (2)  Greater  stability 
of  the  padding  solutions,  on  account  of  the  absence  of 
chlorate  ;  (3)  No  evolution  of  poisonous  vapours  in  the 
ager. 

If  this  new  method  does,  as  is  claimed  for  it,  produce  a 
brilliant  ariline  black  upon  goods  without  tendering,  and 
has  indeed  the  other  advantages  named,  it  is  well  worthy 
of  the  careful  consideration  of  those  members  of  our 
Society  more  specially  interested  ;  but  in  any  case,  as  a 
recent  example  of  chemical  research  producing  valuable 
results  in  technology,  it  demands  the  attention  and 
approbation  of  us  all. 

New  mt  dyes. — Perhaps  the  most  notable  advance  in 
dyeing  cotton  goods  during  the  past  year  has  been  the 
introduction  of  a  series  of  vat  dyes  giving  a  nide  range  of 
bright  colours  which  are  very  fast  to  light,  washing,  and 
bleaching.     They  are  not,  however,  fast  to  the  soda  boil. 

The  first  of  this  series  was  the  thio-indigo  red  of  Fried- 
lander,  which  was  manufactured  by  Kalle  and  Co.  A 
large  number  of  patents  have  since  been  taken  out  by 
various  coloui-  firms  for  blues,  violets,  scarlets,  and  other 
colours  dyed  by  the  vat  method.  This  method  has  been 
made  possible  and  easy  of  appUcation  by  the  discovery 
of  the  stable  hydrosulphites.  These  are  compounds  of 
sodium  hydrosulphites  and  formaldehyde,  and  they  are 
sold  under  the  names  of  Hyraldit«  A.,  Hydrosulphite  JC.F., 
Rongalite,  etc.  Decroline,  another  of  these  substances, 
is  the  zinc  salt  of  formaldehj-de  and  sulphoxylic  acid.  It 
is  insoluble  in  water,  but  soluble  in  acids,  and  is  used  as  a 
stripping  agent  by  the  garment  dyer,  as  well  as  for  bleach- 
ing straw. 

Artificial  silk. — The  rapid  progress  made  during  the 
past  year  in  the  manufacture  of  artificial  silk  has  brought 
this  fibre  into  extensive  use  for  the  weaving  of  various 
fabrics,  and  its  production  has  slready  become  an  important 
chemical  industry.  In  lace  manufacture  its  use  has 
rapidly  grown,  more  especially  for  embroidered  laces. 
On  Lever's  machines  it  is  more  difficult  to  work,  owing 
to  the  chafing  through  the  intricate  parts  of  the  machine  : 
but  the  trouble  is  being  gradually  overcome.  The  total 
output  is  estimated  at  5000  tons  per  year,  and  of  this 
England  produces  over  700  tons.  Works  at  Coventry 
are  turning  out  large  quantities  of  material,  and  new 
works  are  being  erected  at  Flint  for  the  Vereinigte  Glanzstotf 
Fabriken.   Other  works  are  also  projected. 

The  "  A  "  silks  are  prepared  by  dissolving  cellulose  or 
its  derivatives  in  various  solvents  and  forcing  the  fluid 
through  capillary  tubes  or  fine  orifices  into  a  coagulating 
solution,  from  which  the  prepared  cellulose  issues  in  the 
form  of  a  fibre,  which  is  then  reeled  off  with  other  fibres 
similarly  produced. 

Two  classes  of  "  A  "  silk  may  be  distinguished,  viz.: 
That  prepared  from  nitrated  cellulose  in  ether-alcohol 
solution  and  that  made  from  aqueous  cellulo.se  solutions. 
The  first  of  these  comprises  the  Chardonnet  and  Lchner 
and  Besan9on  silks,  and  in  the  second  class  are  those 
silks  prepared  from  cuprammonium  solutions  of  cellulose 
and  from  vi.scose.  The  zinc  chloride  cellulose  solution 
forced  through  an  orifice  and  coagulated  by  alcohol  or 
acetone,  also  produces  a  thread  of  similar  characteristics 
(Dreaper  and  Tompkins). 

Chardonnet  silk  is  made  by  projecting  collodion  through 
fine  glass  tubes  into  air  or  water,  where  solidification 
occurs.  The  resulting  fibre  is  then  wound  on  a  reel  and 
the  ether,  etc.,  recovered.  The  silk  thus  produced  is 
denitrated  by  treating  with  ammonium  sulphide.  This 
product  is  extraordinarily  brilliant,  but  owing  to  its  loss 
of  strength  and  elasticity  when  wet,  is  unsuited  for 
manufacturing  goods  that  have  to  be  stretched  or  pulled 
out. 

For  this  reason  and  the  important  factor  of  relative  cost, 
this  class  of  artificial  silk  is  being  gradually  replaced  by 
those  products  obtained  by  dissolving  the  cellulose  direct, 
without  previous  nitration. 

The  Glanzstotf  and  Thiele  processes  consist  in  di.ssolving 
cellulose  in  ammoniacal  solution  of  copper  hydroxide  and 
forcing  the  liquid  through  fine  spinning  nozzles  into  a 
precipitating  medium  consisting  of  32  parts  caustic  soda, 


8  parts  glucose,  and  100  parts  water.  In  this,  the  copper 
is  dissolved  out  of  the  fibre  at  a  temperature  of  50°  C. 
for  fine  threads  and  75'  for  thick  threads,  gradually 
reduced  to  cuprous  oxide  and  precipitated,  giving'a  reddish 
colour  to  the  bath.  This  by  contrast  with  the  bluish 
shade  of  the  thread,  helps  the  worker  to  detect  broken 
threads.  The  threads  are  afterwards  washed  in  dilute 
acid  in  order  to  dissolve  out  copper  compounds  and 
caustic  soda.  In  Dr.  Thiele's  process  very  fine  threads 
are  produced.  The  sample  shown  is  a  silk  of  45  deniers, 
the  usual  thickness  of  this  class  of  silk  being  120  deniers  or 
more. 

Viscose  silk  is  produced  from  viscose,  which  is  made  by 
treating  cellulose  with  caustic  soda  (mercerising),  and 
subjecting  the  product  to  the  action  of  carbon  bisulphide 
vajiour.  The  cellulose  xanthate  thus  formed  is  dissolved 
to  8  to  10  per  cent,  cellulose  strength  and  projected  into 
suitable  aqueous  precipitating  media. 

This  class  of  silk  is  being  produced  in  increasing  quan- 
tities at  the  works  in  Coventry,  and  by  reason  of  its 
softness,  briUiance,  and  strength  when  in  a  wet  state  is 
finding  its  way  into  the  Nottingham  and  Lancashire  textile 
industries.  It  is  suppbed  in  sizes  of  120  deniers  and 
upwards.  In  the  micro-photograph  it  will  be  seen  that 
the  Tliiele  silk  of  45  deniers  is  as  fine  as  the  natural  silk. 
I  may  remark  in  passing  that  large  profits  have  been 
earned  by  some  of  the  companies  engaged  in  these  pro- 
cesses— a  Belgian  company,  for  example,  reported  last 
year  145  per  cent,  profit,  while  a  German  company  also 
paid  40  per  cent. 

Besides  the  silks  mentioned,  Messrs.  Bayer  and  Co.  have 
patented  the  production  of  threads  made  from  cellulose 
acetates  dissolved  in  chloroform  and  precipitated  by  ethyl 
alcohol,  benzene,  or  by  other  reagents. 

Filaments  from  gelatine  and  casein  have  also  been 
made,   but  have  not  proved  successful  commercially. 

Time  does  not  permit  me  to  do  more  than  call  attention 
to  the  so-called  soluble  starches — especially  to  a  product 
recently  put  on  the  market  under  the  name  of  Feculosc, 
which  is  made  by  the  action  of  glacial  acetic  acid  on  highly 
dried  starch — the  acetic  acid  being  afterwards  recovered 
by  distillation.  By  the  kindness  of  Mr.  J.  Allan,  Managing 
Director  of  Messrs.  Wotherspoon,  Limite<l,  I  am  enabled 
to  show  you  some  films  given  by  it,  which  shew  gnat 
transparence,  suppleness,  and  brilliancy.  The  specimens 
of  paper  also  show  its  appUcabiUty  in  paper  coating,  and 
in  the  manufacture  of  fruit  pastilles.  (See  this  J.,  1909, 
288.) 


Yorkshire  Section. 


Meeting  held  at  Leeds  on  Monday,  November  8th,  1909. 


PROF.  W.  M.  GAKDNEK  DJ  THE  CHAK. 


THE   COST   OF   TREATING   TRADE   EFFLUENTS. 

BY  W.  McD.  MACKEY  AND  J.  MILLER. 

The  treatment  of  trade  effluents  in  such  wise  as  to  satisfy 
the  authorities  who  have  charge  of  the  rivers  and  streams 
is  a  subject  that  is  now  engaging  the  attention  of 
chemists.  It  was  thought,  therefore,  that  a  short  paper 
on  the  subject  of  cost  of  the  chemicals  used,  might  be  of 
some  interest.  No  rule  can  be  laid  down  as  to  what  will 
satisfy  an  authority  in  charge  of  a  stream  ;  obviously,  the 
effluent  into  a  trout  stream  must  be  purer  than  that  which 
may  pass  into  a  .stream  in  a  manufacturing  district,  where 
the  avoidance  of  active  nuisance  is  all  that  can  be  aimed 
at.  The  requirements  of  the  authorities  in  a  manufacturing 
area  may  be  regarded  as  met  if  the  effluent  is  free  from 
matter  in  suspension  ;  is  neutral  in  reaction  or  slightly 
alkaline  ;  contains  nothing  of  an  actively  poisonous  or 
offensive  nature  ;  and  is  not  heavily  charged  with  organic 
matter.  Freedom  trom  matter  in  suspension  falls  more 
to  the  engineer  than  the  chemist — though  the  tj'pe  of 
chemical  treatment  is  not  without  influence  on  the  subse- 
quent clarification.  In  any  ease  the  chemist  is  asked  to 
treat  effluents  so  that  when  clarified  they  will  at  least 
fulfil  the  other  conditions  mentioned. 
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Wjiste  dyo  effluents  naturally  bulk  largely  in  this 
(listi'ict.  and  the  chemical  treatment  usually  resolves 
itself  into  addition — in  the  right  proportion — of  lime  alone, 
or  of  a  salt  of  aluminium  (usually  aluminoferric)  with  lime, 
or  soda,  or  both.  If  lime  alone  bo  sufficient,  the  cost  is 
very  low.  Tlie  followini^  tal)hi  gives  the  cost  per  pound  of 
the  principal  preeipilants  and  aUo  of  neutralising  ctfccl 
compared  with  lime  : — 


Lime 

Aluminoferric 

Coppera.s   

Soda  ash  

Sodium  hydroxide 
Barium  hydroxide 
Barium  carbonate 


Price  in  pence, 
per  ft). 

Price  per  ton 

1 

£   a.   d. 

0-085 

0   16     (1 

0-28 

2  li     0 

0-29 

2   15     U 

0-o» 

5  10     0 

1-15 

10  16     0 

1-07 

10     0     0 

0-59 

6  10     0 

Cost  of  neutralinng  effect  compared  with  lime. 


Lb. 

Pence. 

1-00 
1-88 
l-« 
5-62 
3-51 

Lime  (CaO) coat* 

Soda  ash  (NajCOa)                 equals  1  lb.  lime  „ 
Sodium  hydroxide  (NaHO)        ..         „     „ 

Barium     „     (BaHjOj.SHjO) 

carbonate  (BaCO,)      „ 

0-085 

1-11 

1-64 

6-01 

2-07 

Thus,  3  lb.  lime  per  1000  gallons  (a  usual  quantity) 
only  costs 0-2.5  penny,  but  if  I  lb.  aluminoforrie  or  copperas 
be  also  added,  tlie  cost  is  ratlicr  more  than  doubled,  and 
it  is  to  be  remembered  also  that  the  addition  of  lime 
itself  must  be  increased  owing  to  its  reaction  with  the 
aluminium  sulphate.  iSoda  ash  is  seldom  employed 
except  where  the  treated  effluent  is  used  again  in  the  mill, 
either  for  dyeing  or  boiler  purposes.  (Jenerally  soda  ash 
when  used  as  a  ntmtralising  and  precipitating  agent,  gives 
with  d3-e  liquors  a  worse  colour  than  when  lime  is  used. 

In  some  cases  where  the  precipitat<i  with  lime  is  \ery 
light,  the  addition  of  an  aluminium  .salt  is  useful  as  giving 
a  denser  precipitate,  and  the  subsequent  clarification  of 
the  effluent,  when  a  subsidence  method  is  employed,  is 
facilitated.  But  beyond  this  advantage  we  have  not  found, 
in  the  dye  liquors  with  which  we  have  had  experience, 
that  the  addition  of  an  aluminium  salt  gives  any  advant- 
age, either  as  shown  in  tlie  colour  of  the  6nal  effluent,  or 
in  purification  as  indicated  by  the  "  Oxygen  al)sorl)ed  ' 
determination.  Nor  whes  an  aluminium  salt  is  used  does 
it  seen  to  matter  whether  it  is  added  before  or  after  the 
lime.  In  a  paper  by  one  of  us,  read  last  year  at  Bradford 
before  the  Society  of  Dyers  and  Colourists  (Feb.,  19(19, 
No.  2.  Vol.  XXV.),  a  table  is  given  showing  the  results  of 
some  experiments  from  which  we  may  quote  as  follows  : — 


Oxygen  absorbed 

Imparts  per 

100,000 


No.  1. 

Untreated  effluent  (Altered  tlirough  filter  paper) 

Aftflr  treatment  with  lime    

,,    aluminoferric  then  lime  . 
,,  ,,  „    lime  then  aluminoferric 

No.  2. 

Untreated  effluent  (filtered  throush  filter  paper) 
.^ftcr  treatment  with  lime    

„  „         ,,    aluminoferric  then  lime  . 

„  „        „    lime  then  aluminoferric 

No.   3. 

Untreated  effluent  (filtered  through  filter  ptper) 

.\fter  treatment  with  lime    ' 

,,                ,,         ,,    aluminoferric  then  linie  . 
„               „        „    lime  then  aluminoferric  .   ' 
„  „        „    aluminoferric  only 


170 
4-88 
4-40 
4-70 


III.  8 
4-80 
4-SO 
4-72 


7-24 
4-24 
2-44 
3-28 
4-3« 


The  last  might  be  taken  as  favouring  the  addition  of 
aluminoferric  before  the  lime,  and  certainly  this  was  our 
decided  opinion   before  the  experiments  were  made. 


Either  with  or  without  the  addition  of  aluminjferric 
or  alumina  in  some  form,  the  use  of  lime  is  attendvd  with 
the  disadvantage  that  the  treated  effluent — no  matter 
how  pure  from  organic  contamination — is  still  very  hard. 
Tills  is  owing  lo  the  large  amount  of  acidity  shown  l)y 
most  of  the  waste  dyo  liquors,  against  which  lime  has  to  Ijc 
added.  Whether  the  turning  of  what  may  be  described 
as  very  hard  water  into  a  stream  can  be  considered  a 
nuisance,  cither  in  the  ordinary  or  legd  sense,  must  depend 
on  the  nature  of  the  particular  stream.  If  every  mill  un  a 
stream  wore  tarning  in  excessively  hard  effluent,  it  would 
be  a  hardship  on  those  who  had  a  prescriptive  right  to  use 
the  wafer  for  steam  raising  ])urposos. 

The  practice  of  "  .stripping,"  which  involves  the  use  of 
acid,  has  bi-cn  increasing  of  late  years,  and  to  this  is  due 
the  excesiive  acidity  which  is  occasionally  met  with  in 
untreated  effluents,  resulting  in  excessive  hardness  in  the 
treated  effluents.  If  the  question  of  hardness  in  the 
effluents  turned  into  the  stream  ever  Ijccami?  of  importance, 
the  difficulty  could  bo  met  by  reserving  the  stripping 
liquor  for  special  treatment. 

The  use  of  barium  hydr'ixide  has  been  suggested, 
and  as  the  acid  in  waste  dye  liquor  is  for  the  nif.st 
part  sulphiii'ic,  the  suggestion  seems  n  good  one  fr<mi 
the  chcinicul  point  of  ticw,  but  here  cost  is  prohibitive, 
at  least  at  the  present  price;  a  reference  to  the  table 
showing  that  aganist  lime  at  0-085  penny  per  pcmnd,  barium 
hydroxide  is  1-07  i>enny,  and  its  neutralising  elTect  lora- 
pared  with  I  lb.  of  lime  is  as  5-l>2  to  1.  Tlie  cost  of  5(i2 
lb.  of  l>arium  hydroxide  being  (>-0l  pence  the  comparative 
cost  of  neutralising  effect  is  as  70  to  I.  Kvcn  barium 
carbonate  which  is  (1-59  penny  per  lb.,  when  compared 
with  lime  is  as  :{•.")!  to  1,  and  the  relative  cost  is  as  2-1  to  1. 
It  is  to  be  remembered  al.so  in  connection  with  barium 
hydroxide  that  the  acidity  to  be  neutralised  is  not  entirely 
due  to  sulphuric  acid. 

The  question  of  colour  in  effluents  has  not  so  far  beconio 
acute,  that  is  to  .say.  so  long  as  the  conditions  named 
at  the  beginning  of  the  jiapcr  are  fulfilled,  the 
authorities  give  a  very  wide  margin  in  the  matter  of 
colour.  But  no  doubt  if  reasonaljly  clieai)  methods  of 
decolorising  wastcf  dye  liquors  were  available,  the  authori- 
ties would  jiress  manufacturers  to  apply  them,  but  no 
general  method  of  treatment  can  be  successful  with  such 
complex  liquids. 

There  is  another  class  of  trade  effluent,  the  treat- 
ment of  which  at  present  is  very  unsatisfactory,  i.e., 
spent  gas  or  ammonia  l-.qnor.  These  liquors  are 
heavily  charged  with  free  lime  and  contain  iihenoU, 
sulphocyanides  and  possibly  cyanides  ;  and  though  the 
recovery  of  valuable  by-products  always  seems  imminent 
and  possibly  is  done  on  a  small  scale,  yet  we  do  not  know 
of  any  method  which  could  bo  compared  with,  say,  the 
well-known  process  of  the  recovery  of  seak  oil  from  seak 
or  soap  sud.  We  merely  aimed  at  the  total  destruction  of 
the  oxidisable  matter,  and  our  results  were  as  follows, 
being  laboratory  experiments  only  : — 

Ozone  in  alkaline  effluent  :  The  sul|)hocyanides  and 
phenols  were  dostroved,  and  the  "  oxygen  absorbed  " 
reduced  from  302-9  to  lS-9  parts  per  100.000.  the  cost 
being  about  )5s.  per  1000  gallons.  This  was  done  in 
1907  and  no  doubt  ozone  could   be  made  chrai)er  now. 

Oxygen  :  The  effect  of  oxygen  at  lo  atmospheres  pressure 
was  tried  on  samples  of  effluent  :  alkaline  with  soda,  with 
lime,  and  acid  willi  sulphuric  acid  respectively.  Xo 
destruction  of  sulphocyanlde  or  phenol,  nor  reduction  of 
"  oxygen  absorbed  "   was  obtained. 

Pcrmanjjanale  and  tiulphuric  acid  :  The  sulphocyanides 
were  dest>royed  ;  "  oxygon  absorbed  "  in  resulting 
effluent  was  not  determined.  The  amount  of  perman- 
ganate required  ])er  1000  gallons  was  about  50  |)ounds. 
The  effect  of  hydrogen  peroxide  and  of  electrolysis  (using 
iron  electrodes)  was  tried  on  the  alkaline  effluent,  without 
result.  One  point  in  favour  of  the  use  of  such  reagents  as 
ozone,  oxygen,  and  hydrogen  peroxide  is  that  they  only 
add  oxygen  to  the  effluent. 

Bvaporatiou  is  successfully  employed  when  waste 
heat  or  gas  is  available,  as  at  Scotch  blast  furnaces. 
If  heat  m>  considered  a  chemical  and  the  price  be 
stated    in    lernis    of    coal,  in    direct    evaporation    9    ton« 
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I  of  water  is  evaporated  by  1  ton  of  coal,  and  coal  at 
,  low  pit  price  of  4.s.  per  ton  works  out  at  2s.  per  1000 
Igallons.  By  multiple  effect  evaporation  much  higher 
lefficiency  can  be  obtained  but  this  means  expensive 
land  coniplicateil  plant,  and  even  taking  the  efficiency  as 
Idoubled,  the  cost  is  still  Is.  per  1000  gallons.  In  the  ease 
■  of  waste  ammonia  liquor,  evaporation  would  readily  lend 


itself  to  the  recovery  of  residuals,  but  we  know  of  no  case 
in  which  this  has  been  effected.  So  far  as  by-product 
coke  ovens  are  concerned,  there  seems  good  reason  to 
hope  that,  owing  to  the  more  scientific  methods  that  are 
now  coming  into  practice  in  the  recovery  of  tar  and 
ammonia  at  modern  plants,  the  waste  liquor  in  its  present 
offensive    form    will    soon    be    a    thing    of    the    past. 
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tyquefied  gases 
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Storage  vessels  for  .     L.  A.   Oroth, 

Eng.  Pat.   13,588,  Deo.   16,   1908. 

IValves    of    porous    material,    such    as    cardboard,    are 

tvided  in   vessels  for  storing  liquefied  gases,  in  order 

Ito  relieve  pressure.     A  jacketed  vessel  is  provided  in  its 

pper  part  with  such  a  valve  opening  into   the  jacket. 

:d  in  its  lower  part  with  a  similar  valve  opening  into 

ilie  atmosphere.— J.  W.  H. 

Separation  of  solid  material  from  liquids  ;  Apparatus  for 
The  Wilfley  Mining  Machinery  Co.,  Ltd.,  and 
F.  L.  Roudebush.  I..ondon.  Eng.  Pat.  23,lS9,  Oct.  30, 
1908. 

Ik  HORIZONTAL    perforated    drum   covered    with    filtering 

aterial  is  rotated   while   partially  immersed   in  a   tank 

ontaining  the  material  to  be  filtered.     A  partial  vacuum 

Is  produced   inside   the   drum   and   the   filtrate   removed 

|)y  means   of   a   pipe   passing   through   the   hollow   axle 

|if  the  drum.     The  material  is  fed  into  the  tank   up   to 

constant  level   by   means  of  a   valve  controlled   by   a 

fioat  and  is  kept  in  agitation  by  a  stiiTcr  rocked  by  an 

looentric   upon   the   drum   axle.     As  the  separated   solid 

atter  is  carried   round   upon   the   filtering   material,   it 

squeezed  by  an  apron  supported  across  the  drum  and 

krashed  with  water  at  the  same  time.  The  washed  material 

IrS  it  reaches  the  level  of  the  material  in  the  tank  again, 

n  removed   by   a   scraper  from   the   apparatus   and   the 

leaned  filtering  material  at  once  re-commences  filtration 

If  the  material  in  the  tank. — J.  W.  H. 

TiBcr  \for  air\  A.  Rahe,  Assignor  to  K.  and  T.  Moller, 
Ges.m.b.H.,  Brackwede,  Germanv.  U.S.  Pat.  930,561, 
Aug.  10,  1909. 
Il  number  of  rectangular  frames  open  at  one  side  are 
anged  in  a  series  with  their  open  sides  alternately 
cing  in  opposite  directions.  A  length  of  filter-cloth 
■  folded  over  the  frames  so  as  to  form  a  series  of  pockets 
sing  alternately  in  opposite  directions.  The  frames  are 
clamped  together  and  fitted  into  a  casing.  The 
jenters  one  side  of  the  casing,  enters  the  openings  on 

J  side,  passes  through  the  single  layer  of  fabric  between 

Sjacent  pockets,  and  is  discharged  througli  the  openings 
|g  the  other  side. — VV.  H.  C. 

|er  of  progressively  decreasing  jorositi/.  C.  Cuau. 
^cond  Addition,  dated  Jan.  20,  1909,  to  Fr.  Pat. 
f2,281,  Dec.  5,  1906  (this  .J.,  1907,  599  :    1908,  493). 

liquid   is  supplied   to   the   filter  from   an   overhead 

voir   arranged    on    the    principle   of    the    "  Mariotte 

in  order  to  obtain  a  constant  and  steady  feed. 

1  air-supply  pipe  to  this  reservoir  is  bent  and  prolonged 

awards   until   it   dips   into   the   lower  reservoir,   into 

jbh   the   filtered   liquid   flows.     When   sufficient  liquid 

[accumulated  in  this  lower  reservoir  to  seal  the  end 

be  air  pipe,  the  supply  of  air  to  the  Mariotte  apparatus 

bt  off;  and  filtration  ceases  automatically  until  Some 


of  the  filtered  liquid  is  drawn  off.  Then,  as  soon  as  the 
tower  end  of  the  air  pipe  becomes  unsealed,  air  passes 
up  into  the  upper  reservoir  and  filtration  automatically 
commences  again. — ^W.  H.  C. 


Filter- presses 


J.  B.  Vernay.     Fr.  Pat.  402,250,  April  20, 
1909. 


The  plates  of  the  press  are  provided  with  vertical  ribs 
forming  channels  on  the  upper  part  of  each  face  and 
with  broken  horizontal  ribs  forming  zig-zag  channels 
on  the  lower  part.  The  washing  liquid  is  supplied 
separately  to  the  upper  end  of  each  of  the  vertical  channels 
to  ensure  thorough  washing  of  the  cake.— W.  H.  C. 

Evaporator.     T.    Suzuki,    Sunamura,   Japan.     U.S.    Pat. 
937,114,  Oct.   19,  1909. 

The  appaiatus  consists  of  a  chamber  divided  by  vertical, 
perforated  partitions  into  ingress,  egress,  and  central 
compartments.  The  liquid  to  be  evaporated  is  contained 
I  in  shallow  pans  supported  in  rows  one  above  the  other 
in  the  central  compartment,  space  being  left  between 
each  row  of  pans  for  the  passage  of  air.  A  relatively  low 
pressure  is  maintained  in  the  egiess  compartment  and 
a  regulated  quantity  of  air  is  supplied  to  the  ingress 
compartment,  so  that  a  steady  flow  of  air,  equally 
distributed  through  all  the  perforations,  is  maintained 
across    the    central  compartment. — W.  H.  C. 

Dryer.  R.  K.  Meade,  Nazareth,  Pa.,  Assignor  to  J.  W. 
Fuller,  jun.,  Catasauqua,  Pa.  U.S.  Pat.  937,255, 
Oct.   19,   1909. 


The  materials  to  be  dried  are  fed  through  the  shoot,  16, 
into  the  ehambei,  12,  from  which  they  pass  through 
the  tubes,  10,  and  are  discharged  from  the  other  end 
into  the  chamber,  9.  The  tubes,  10,  pass  through  and 
are  rotated  with  the  drum,  8.  The  gases  from  the 
furnace,  6,  pass  through  the  drum  exteriorly  to  the  tubes, 
10,  and  return  through  the  tuljcs,  10,  to  the  staick,  16. 

— W.  H.  C. 

Dehydrating    apparatus.     D.    Porter.     Fr.    Pat.    402,151, 
April  17,  1909. 

The  articles  to  be  dried  are  placed  on  moulds  or  supports 
carried  on  endless  bands  passing  through  a  chamber 
through  which  a  current  of  hot  air  is  caused  to  flow  hi 
an  opposite  direction.  The  supports  are  automatically 
transferred  from  one  band  to  the  next  at  each  end  of  the 
chamber. — \T.  H.  C; 
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Ci,    11.— FUEL.   GAS.    &    L1c;HT. 


[Nov.  30,  1909. 


Rendering  bodies  transparent  or  trarulvcent.     H.  Streller. 

Fr.   Pat.   401,961,   .A.|>iil   10,   1909.     Under  Int.   Conv., 

April    11,    1908. 
The   body   to    hv    rendered    transparent   is   inipregi)ated 
with  a  solution  wliieli  has  a|)pro.ximately  the  same  index 
of    refraction    as    the    substance    treated.     If    the    body 
contains  water  or  other  fluid  this  is  first  extracted. 

— VV.  H.  C. 

Heating  solid,  fluid,  and  gaseotis  materials  by  means  of 
the  reaction  heat  developed  on  the  formation  of  metallic 
sulphides.  A.  Lang.  Karlsruhe.  Germany.  Eng.  Pat. 
22,118,  (let.  19,  1908.  Under  Int.  Conv.,  (kt.  21, 
1907. 

See  Fr.  Pat.  395,530  of  1908 ;  this  J.,  1909,  591.— T.  F.  B. 


coal,  after  deducting  the  content  of  moisture  and  ash. 
These  results  should  enable  a  comparison  to  be  drawn 
as  to  the  relative  susceptibility  of  the  different  kinds  of 
coal  t«  ehemicul  decomposition,  the  factor  of  volatility 
prcA  iding  a  constant  for  each  coal  and  serving  to  estinmie 
its  U^chnical  value. — C  S. 

Ga«   oils ;     Valuation    of   .     L.    Kalbfnss.     ,1.    G,i8. 

beleueht.,  1909,  52,  933-9315. 
The  author  has  cairied  out  tests  with  four  cheap  Austrian 
oils  and  one  (Jerruan  oil  in  the  carburetted  watei-gas 
plant  of  the  Darmstadt  gas-works,  which  loniprjscs 
two  separate  systems  each  with  a  capacity  of  about 
12.500  cl).  n>.  of  gas  ]X'.t  24  hours.  The  residts  are  shown 
in   the   following   table  : — 


Source  ofl  Sp.  ar. 
oil.      '  at  15°  C, 


I 


Yield  of 

car- 
buretted 
water-gas 
in  cb.  m. 
per  hour. 


Gross 

calorific 

value  of 

gas  in 

calories 

per  cb.  m. 


Average  consumption 
of  coke,  in  kilos. 


Germany 
Austria 

do. 

do. 

do. 


0-868 

600 

0-858 

580 

0-882 

618 

0-877 

609 

0-86S 

602 

4893 
492S 
4878 
4626 
4601 


per  cb.  m. 
of  gas. 


0-490 
0-498 
0-547 
0-532 
0-532 


per  million 
calorics. 


100 
101 
132 
115 
114 


Average  consumption 
of  oil,  in  kilo!>. 


Cost  of  materials  for  production 
of  1  million  calories. 


per  cb.  m. 
of  gas. 


0-448 
0-422 
0-42B 
0-43U 
0-444 


per  million 
calories. 


Coke  (Is.   I 
lljd.  )ier  I 

KKI  kilos.)  I 


Gas-oil. 


Total. 


Value  ot 

other  uas- 
oiU  eoin- 
pared  wiUi 

that  of 

No.  11..  per 

lUU  kilm. 


1 


92 

86 
87 
U5 
95 


(Is.  IIM.)  (88.  Sid.) 
(Is.  lljd.)'  (78.  5}d.) 
(29.  7d.)  (79.  6Jd.) 
(29.  3d.)  (89.  31d.l 
I  (2s.  2»d.)      (8s.  6d.) 


(10s.  Sd.) 
(98.  5d.) 
(108.  lid.} 
(108.  0)d.) 
(lOs.  7id.) 


(8s.  lid.) 
(8s.  8d.) 
I7f.  lOJd.) 
(is.  7d.) 
(79.  7d.) 


Note. — The  prices  of  the  oils  per  100  kilos.,  free  Darmstadt, 
8s.  8d.,  88.  8d.,  8s.  8id.,  and  Ss.  10}d. 


Fillers ;    Manufactii  re  of  .     R.   Sucro,   Schonoberg, 

Germany.     Eng.   Pat.    1716,   Jan.   23,   1909. 
See  Fr.  Pat.  397,114  of  1908  ;  this  J.,  1909,  (191.— T.  F.  B. 

Centrifugal  apparatus  for  separating  purposes.  E.  C.  R. 
Marks,  London.  From  Jahn-Kommandit-Ges.  Mas- 
chinenbau-Anstalt,  Eiscngiesserei.  und  Kiessebchmiede, 
Arnswalde,  Germany.     Eng.  Pat.  4325.  Fob.  22.   1909. 

See  Fr.  Pat.  399,829  of  1909  ;   tliis  J.,  1909,  929.- T.  F.  B. 

Concentrating  liquids ;    Apparatus  for  .     0.  Venter, 

Chemnitz,  Germany.     U.S.  Pat.  937,976,  Oct.  26,  1909. 
See  Eng.  Pat.  27.(547  of  1907  ;  this,!.,  1908,  1 143.— T.  F.  B. 

II.   -FUEL,    GAS,    AND    LIGHT. 

Goal  dust ;  Experiments  with in  the  testing  gallery  of 

the    Rossiter    cniil    district,    Austria.      Czaplinski     and 
Jicinsky.     See  XXII. 

Coal ;    Determining  the  volatile  matter  of  .     H.  Beck. 

J.   Gasbel.,    1909,   52,   9(50—962.     (Sec   also   Constam, 

this  -J.,  1909.  (592.) 
In  view  of  the  irregular  results  furnisheil  l)y  the  Muck 
method  with  diifercnt  quantities  of  substance  and  kinds 
of  crucible,  it  is  recommended  that  1 — 5  grms.  of  the 
linely-powdercd  coal  be  placed  in  a  platinum  or  poioelnin 
crucible,  tightly  covered  with  a  perforateil  lid.  and  strongly 
heated  for  a  few  seconds  to  start  the  evolution  of  gas. 
As  soon  as  the  gas  ignites,  the  tiame  is  lowered  and  the 
rate  of  heating  regulated  so  that  the  gases  will  ignite 
on  the  api)roach  of  a  small  flame,  without,  however, 
continuing  to  burn  after  the  latter  has  been  withdrawn. 
When  ignition  is  no  longer  pr(jduced  by  the  test  flame, 
the  temperature  is  again  raised  for  about  a  minute.  The 
end  point  of  the  test  is  reached  when  the  yellowish 
hydrogen  flame  from  the  crucil)le  goes  out ;  any  incrus- 
tation on  the  top  of  the  lid  being  then  burned  off.  The 
under  side  of  the  cover  and  the  sides  of  the  cnieible  should 
remain  coated  with  deposited  carbon.  The  results  are 
very  eonconlant,  wliiehever  kind  of  erueible  is  used,  and 
are  2 — 4  ])er  cent,  higher  than  those  from  the  Muck 
method.  \Vith  regard  to  the  relation  between  tlie  yield 
of  coke  in  erueible  tests  and  in  the  coke-oven,  the  author 
considers  that  no  comparison  is  practicable,  but  that  the 
value  of  the  cnieible  test  is  ehiefly  eonlined  to  the  "  degree 
of  volatility  "  of  coal  in  the  crucible,  tliis  degree  expressing 
the  amount  of  volatile  matters  in   100  jjarts  of  tlu'  pure 


inclniling  duty,  were,  In  the  order  given  In  the  tabic:  Os.  2jd.. 

—A.  S. 
Qas  testing.  "  Local  Govt.  Officer,"  Oct.  30,  1909.  [T.R.] 
Among  the  Acts  passed  during  the  current  Session  of 
Parliament,  ailieling  the  work  of  ti\e  I>ondon  County 
Council,  is  the  (las  Light  und  Coke  Company's  Act,  1909. 
which  rcoeived  the  lioyal  Assent  on  Augu.-it  Kidi,  liMti). 
Tile  Act  makes  certain  alterations  as  regards  the  standani 
([uality  of  the  gas  to  bo  supplied  by  the  company  in 
London. 

As  from  the  date  of  the  passing  of  the  Act,  the  standard 
illumiimtirig  power  of  the  gas  was  reduced  from  10  to 
14  candles,  th\is  placing  the  company  in  a  uniform  position 
in  this  respect  with  the  other  two  metropolitan  gas 
companicf.  Provision  is  made  for  a  consequential 
reduction  in  the  standard  price,  etc.,  of  gas.  and  for 
the  company  to  supply,  grails,  burners  suitable  for  the 
lower  illuminating  power  in  place  of  those  alr<  ady  in  use. 
The  standard  of  calorific  power  lixed  is  125  calories  net 
per  cubic  foot  of  gas.  with  an  allowance  of  12J  calories 
(10  per  cent.)  on  an  average  of  each  of  three  days,  or  of 
18i  calories  on  any  one  day  ;  that  is  to  say.  the  companv 
is  now  liable  to  forfeitures  if  the  calorific  power  f 
below  10()i  calories  on  any  one  day  or  below  1 12}  calci 
on  an  average  of  three  days,  tlie  Board  of  Trade  a 
authorised  to  vary  the  standard  on  the  expinition  of 
three  yeir-- on  appeal  by  either  the  compixny  or  the  Council. 
The  Pulilic  Control  Conunittee  of  the  County  Council 
have  arranged  for  the  testings  for  calorific  power,  which 
up  to  the  passing  of  the  Act  were  taken  for  information 
only,  to  bo  continued,  but  for  only  one  testing  for  illumin- 
ating jwwer  with  the  flat  flame  burner  to  be  made  weekly 
on  Sundays  at  each  testing  place,  instead  of  three  t<sting» 
daily,  the  daily  testings  for  sulphur  impurities  lieing 
continued  ;  and  thiit  a  test  for  calorilie  value  on  Sundayn 
shall  be  substituted  for  the  usual  ilhuninating  power 
testings  by  means  of  the  argaiid  burner.  In  view  of 
the  diminishing  importance  of  illuminating  ]>ower  testingn. 
and  the  general  unification  of  the  standard,  the  Committee 
have  given  authority  for  the  number  of  t<'sting  places 
at  which  such  testings  shall  be  matle  <mi  .Sunilays  in  the 
districts  of  the  two  companies  not  working  to  a  enlorilie 
standard,   to  be  varied  from  time  to  time. 

Smoke  tintometer.     Lowdon.     See  XX I II.  .Apparatus. 

P.\TKNTS. 

Fuel;     .irtificial   .     H.    C.    .Morris.    Swansea.     Eng. 

Pat.    61(>3.    .Mar.    15.    1909. 
Powdered  coal  is  mixed  with  powdeicd  maize  or  other 
grain,   or  with   llcjur  ilerived   therefrom,   in  the  dry  con- 
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dition,  together  with  finely-ground  pitch.  The  dry 
mixture  is  passed  into  a  pug-mill  and  steam  is  introduced. 
The  mass  is  iinally  moulded  into  briquettes.  .Suitable 
proportions  of  the  binding  materials  are  1  part  by  measure 
of  maize,  etc.,  and  5  parts  of  pitch,  to  94  parts  of  coal. 

—A.  T.  L. 

Briquettes  ;    Agglomerating  ■powdered  coal  of  all  kinds  for 

the  formalion  of  imthout  the  use  of  resin  or  other 

binding  agent  which  would  cavse  smoke,  etc.,  dariiuj 
combustion.  E.  M.  Heckel.  Fr.  Pat.  402,247,  A|)rll  2(t, 
1909. 
The  process  consists  in  the  use  as  binding  agent  of  a 
material  prepared  in  the  following  manner  : — 0-65  grm. 
of  potassium  Ijichromate  is  dissolved  in  100  c.c.  of  warm 
water,  and  25  grms.  of  rice  flour  arc  added.  The  mixture 
is  heated  to  90° — 100°  C.  and  stirred  into  a  paste.  The 
paste  is  kept  at  .50° — 60°  C.  and  stirred,  while  10  grms.  of 
Portland  or  other  cement  are  added.  Finally,  1  kilo,  of 
the  powdered  fuel  to  be  agglomerated  is  mixed  witli  tlie 
binding  agent,  the  mass  is  formed  into  briquettes  and 
dried.  The  proportions  used  vary  with  tlie  fuel,  those 
given  being  suitable  for  anthracite  or  steam-coal. 
^  "  -A.  T.  L. 

• 

Fuel  ;     Plant  for  the  treatment  of  and  the  recover// 

and  primary  separation  of  the  by-products  from  same. 
W.  G.  Moore,  Birmingham,  and  W.  A.  E.  CVorabie, 
London.     Eng.   Pat.  6966,  Sept.  30,   1908. 

The  plant  comprises  a  battery  of  inclined  retorts  in  which 
a  high  vacuum,  for  example  a  vacuum  of  25  inches,  is 
maintained,  as  in  Eng.  Pat.  7732  of  1906  (this  J.,  1907, 
401),  and  a  condenser  or  series  of  condensers  arranged 
between  the  retorts  and  the  vacuum  pump.  The  gases 
from  the  retorts  pass  successively  through  air-cooled 
and  water-cooled  condensers,  before  reaching  the  vacuum 
pum]i,  whereby  the  by-products  are  fractionally  separated. 
From  the  vacuum  pump,  the  imcondensed  gases  are  dis- 
charged into  a  receiver  provided  with  a  catch-pot  and 
further  cooled  to  condense  as  much  as  possible  of  the 
by-products.  If  desired,  these  gases  may  be  forced 
by  a  compressor  through  a  cod  and  finally  be  allowed 
to  escape  against  a  series  of  inclined  perforated  plates 
whereby  a  further  quantity  of  by-products  (benzene)  is 
condensed.  The  retorts  are  of  metal  and  are  completely 
encased  in  a  perforated  refractory  jacket  built  up  of 
sections  and  held  in  place  between  rebated  blocks  surround- 
ing the  retorts  at  intervals  along  their  length. — A.  T.  L. 

Qas   retorts.     R.    Dempster  and   Sons,    Ltd.,   and   R.    M. 
Brooke,  EUand,  Yorks.     Eng.  Pat.  1937,  Jan.  27,  1909. 

The  invention  relates  to  the  heating  of  vertical  gas 
retorts  arranged  in  a  setting  divided  into  compartnients 
by  horizontal  partitions  as  described  in  Eng.  Pat.  16,405 
of  1908  (this  .J.,  1909,  647).  In  order  to  ensure  uniformity 
in  the  heating,  each  horizontal  compartment  is  divided 
by  vertical  walls  into  a  number  of  parallel  flues  in  such 
a  manner  that  only  half  of  each  retort  in  each  row  of 
retorts  is  heated  by  the  gases  in  one  flue.  One  or  more 
vertical  combustion  chambers  are  provided  adjacent 
to  the  retort  setting,  and  orifices  are  provided  so  that 
each  of  the  horizontal  flues  receives  a  separate  stream 
of  gases  from  the  combustion  chamber.  These  separate 
flues  unite  at  the  side  of  the  setting  remote  from  the 
combustion  chambers,  and  the  whole  of  the  gases  from 
one  combustion  chamber  passes  in  the  reverse  direction 
through  a  horizontal  flue  adjacent  to  the  end  wall  of  the 
setting  so  as  to  heat  the  outer  surfaces  of  the  retorts 
in  the  end  row,  and  then  to  the  regenerators. — A.  T.  L. 

Oas  generators.     O.  Schimming,  Berlin.     Eng.  Pat.  21,660, 
Oct.  13,  1908.     Under  Int.  Conv.,  Oct.  14,  1907. 

The  patent  relates  to  gas-generators  working  with  a 
down-draught  in  order  to  produce  gas  free  from  tar. 
from  bituminous  fuel.  The  raw  fuel  is  fed  mechanically 
in  small  quantities  to  the  top  of  the  fuel  column,  and  in 
order  to  accelerate  the  transmission  of  heat  to  the  raw 
fuel,  the  ail  supply  is  made  intermittent,  being  interrupted 
lor  example  120  times  per  minute  by  a  mechanically 
operated  valve  on  the  air  pipe.     The  gas  generated  while 


the  air  supply  is  cut  off,  penetrates  into  the  layer  of  fresh 
fuel.  In  order  further  to  promote  this  heating  of  the 
fresh  fuel,  a  pump  may  be  provided,  open  either  to  the 
air  chamber  above  the  fuel  or  to  the  gas  chamber  below 
the  fuel  column,  and  operated  synchronously  with  the 
valve  so  as  to  draw  or  force  the  gas  up  into  the  layer 
of  raw  fuel  while  the  air  supply  is  interrupted. — A.  T.  L. 

Gas-producer  for  the  destruction  of  refuse  and  the  gasifica- 
tion of  fuels  and  their  waste-products.  V.  Sepulchre. 
Fr.   Pat.   401,859,   Aug.   11,   1908. 

The  gas  producer  comprises  a  lower,  or  gas-producing 
chamber  without  a  grate  and  with  tuyeres  in  the  vertical 
walls,  and  an  upper  chambei-  in  which  the  refuse,  &c., 
is  heated  by  the  gas  from  the  lower  chamber.  This 
upper  chamber  contains  a  long  vertical  cyhndrical  shell 
arranged  centrally  within  it,  into  which  the  refuse  is 
charged,  the  hot  gases  from  the  lower  chamber  circulating 
around  this  shell  before  reaching  the  gas  outlet.  The 
moisture  and  gases  liberated  from  the  refuse,  ifcc,  in  the 
upper  chamber  may  be  led  away  by  a  pipe  which  ter- 
minates in  a  series  of  truncated  conical  hoods  witlun 
the  mass  of  refuse,  or  this  pipe  may  lead  down  into  tlie 
gas-producing  chamber  when  it  is  desired  to  destroy  the 
tar.— A.  T.  L. 

Gas  producers.       Morgan     Cjonstruetion     Co.        Fr.  Pat. 
402,413,  April  26,  1909. 

The  lower  part  of  the  gas-producer  chamber  is  of  inverted 
truncated  conical  form,  and  is  supported  upon  a  rotating 
water-trough  so  as  to  rotate  with  it.  A  stationary  casing 
fixed  to  the  upper  part  of  the  jjroducer  extends  downwards 
outside  the  rotating  part  of  the  producer  and  is  sealed 
by  the  water  in  the  trough.  The  vertical  space  between 
the  upper  edge  of  the  rotating  part  and  the  lower  edge 
of  the  fixed  part  of  the  producer  is  tilled  by  a  horizontal 
annular  plate,  supported  by  hooks  from  the  fixed  outer 
casing,  in  order  to  prevent  tlie  passage  of  fuel  or  ash. 
The  water-trough  is  supported  on  wedges  on  a  rotating 
ring,  and  its  position  is  adjusted  vertically  by  means  of 
these  wedges,  leaving  sufficient  play  between  the  fixed 
and  rotating  parts  of  the  producer  to  allow  for  expansion. 
The  outer  wall  of  the  water-trough  is  outwardly  inclined, 
and  the  ash  is  removed  automatically  as  the  trough 
rotates,  by  a  stationary  scraper  in  the  water-trough 
arranged  adjacent  to  its  outer  wall,  and  suitably  inclined, 
so  as  to  lift  the  ashes  over  the  top  edge  of  the  trough. 
To  control  the  rate  at  which  the  ashes  are  removed, 
this  .scraper  may  be  adjusted  parallel  to  itself  and  toward 
or  away  from  the  bottom  of  the  trough,  and  an  opening 
through  which  the  ashes  are  discharged  may  be  regu- 
lated by  a  sliding  cover. — A.  T.  L. 

Gas-producer.     E.  Gobbe.    Fr.  Pat.  402,767,  May  6,  1909. 
Under  Int.  Conv.,  May  10,   1908. 

A  GAS-PRODUCER  for  the  manufacture  of  lighting  gas 
and  coke  comprises  a  tall  vertical  cylindi'ical  chamber 
with  hollow  walls  of  refractory  mattu-ial.  The  interior 
of  this  chamber  communicates  with  the  interior  of  the 
hollow  walls  by  orifices  at  about  the  centre  of  its  lieight. 
The  producer  is  heated  initially  by  burning  fuel  in  the 
lower  part,  the  products  of  combustion  escaping  through 
the  hollow  walls  to  a  chimney.  The  upper  part  of  the 
producer  is  then  charged  with  coal  and  the  gases  distilled 
from  the  coal  are  drawn  ofi  by  a  fan.  A  part  of  these 
gases  passes  downwards  and  is  admitted  to  the  lower 
end  of  the  producer  so  as  to  cairy  heat  from  the  coke 
therein  to  the  coal  in  the  upper  part  of  the  producer. 
The  heat  is  maintained  by  the  combustion  of  the  coke 
in  the  lower  part  of  the  producer  during  the  periods  at 
which  the  doors  are  opened  for  the  withdrawal  of  coke. 
In  a  modification,  a  small  gas-producer  is  arranged 
adjacent  to  the  main  producer,  and  flues  are  provided 
so  that  the  gases  from  this  producer  may  be  circulated 
around,  or  may  pass  up  within,  the  upper  part  of  the 
main  producer,  and  so  that  some  of  the  lighting  gas 
produced  may  circulate  through  the  small  producer 
and  thence  through  the  main  producer,  after  the  small 
producer  has  been  blown  witl>  air. — A.  T.  L. 
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Qas  generating  ■planln  ;    Washing  or  purifying  apparalut 

for  use  in  .     K.  Temple,  .Svdnev,  ?:.S.W.     Eng. 

Pat.  25,736,  Nov.  28,  1908. 

The  apparatus  is  of  the  kind  in  which  a  series  of  buckets 
on  an  endless  chain  passing  over  rotating  chain-wheels, 
entrap  the  gas  and  carry  it  beneath  the  water-level  in  a 
scrubbing  chamber,  the  gas  cscajjing  into  the  space  above 
the  water  level  in  a  second  chamber  communicating  with 
the  former  below  th;-  surface  of  the  water.  The  invention 
consists  in  charging  this  second  chamber  with  a  column  of 
coke.  Pint,  or  pebbles  u])  to  tlie  water  level  so  as  to  aid  the 
scrubbing  of  tlie  tax:-.  A  further  improvement  consists 
in  the  provision  of  a  water-lnck  iKtween  th"  scrubber  and 
the  engine.  This  <onsi3ts  of  f.  closed  box  or  tank  with 
vertical  inlet  and  outlet  pipes  for  the  gas  extending  below 
the  normal  water  level  so  as  to  seal  both  pipes  when  the 
engine  is  not  in  use,  and  a  thiid  vertical  pipe  extending 
further  below  the  water  level  and  open  to  the  air.  When 
the  scrubber  is  in  operation  the  pressure  of  the  gase"  forces 
water  from  the  water-lock  up  this  open  pipe,  so  that  the 
water  level  is  lowered,  and  the  ends  of  the  gas  inlet  and 
outlet  pipes  are  unsealed. — A.  T.  I,. 

Coal    gas ;     Process    for     rendering transportable. 

A.   Menz.     Ft.   Pat.   402,.'<30,  April  23,   1909.     Under 
Int.  Conv.,  April  25  and  Aug.  3,  1908. 

The  gas  is  forced  into  steel  bombs  at  about  200 
atmospheres  pressure,  or  the  same  quantity  of  gas  is 
introduced  into  the  bomb  by  compressing  at  a  lower 
pressure,  but  at  a  tem|)eraluro  at  which  the  com- 
pressed gas  solidifies. — A.  T.  L. 

Mantles  ;   Refractory  and  indestructible  fihrnevt  for  incun- 

descence   ■ .      R.    Laiwle.     Second    Addition,    dated 

Aug.  I,  1908.  to  Fr.  Pat.  382,749,  Oct.  11,  1907  (this 
J.,  1908,  21f>). 

The  patent  is  for  the  use,  in  carrying  out  the  process 
described  in  the  principal  patent,  of  thorium  and  cerium 
oxides  having  a  fibrous  structure.  These  oxides  are 
obtained  by  impregnating  cotton  or  other  fibrous  materials 
with  the  nitrates,  and  after  drying,  burning  away  the 
cotton.  The  waste  from  incandescence  mantles  mtiv  be 
used.— A.  T.  L. 

Electric    incandescent    lamps ;     Process    for   fasieninij    the 

filamenls  of to  the  electrodes.     T.  McKenna.  London. 

From  Glublampenwerk  Anker  Ges.m.b.H.,  Berlin, 
Germany.  Eng.  Pat.  20,91.5,  Oct.  3,  1908. 
The  ends  of  metal  61aments  arc  coated  with  the  metal  of 
which  the  leading-in  wires  consist,  and  the  filaments  are 
thenfused  to  the  leading-in  wires.  Thecoatingof  pl.vtinum, 
silver,  nickel,  coi)per,  iron,  or  their  alloys,  may  be  obtained 
by  electrolytic  deposition. — A.  T.  L. 

Qaa  producers  ;    Revolting  grate  for  .     H.  Rehmann, 

Miilheim  on  Ruhr.  Oernianv.   U.S.  Pat.  937,466,  Oct.  19, 
1909. 

See  Fr.  Pat.  377,731  of  1907  ;  this  .J..  1907,  1079.— T.  F.  B. 

Oases  generated  by  dry  distillation  ;  Process  of  purifying 
— — ,  and  of  ohl'iiiiim/  by-products  therefrom.  K.  Burk- 
heisor.  Aix-la-Chap"lle.  C.ermanv.  Eng.  Pat.  21.763, 
Oct.  14.  1908.  Addition  to  Eng.  Pat.  20.<120  of  1908, 
dated  Oct.  14.  1907. 

See  Fr.  Pat.  394,926  of  1908  ;   this  .I.,1909,  359.— T.  F.  B. 

Oases  ;    Process  ol  cleaning  .     A.  Ernst,  Pittsburgh, 

U.S.A.     Eng.  Pat.  ()I67,  March  15,  1909.     Under  Int. 
Conv.,  April  15.  1908. 

See  U.S.  Pat.  9(»,062  of  1908;  this  J.,  1908,  1052.— T.F.B. 

Filaments  for  incandescence  electric  lamps  and  their  mnnu- 
fiicture.  Cie.  Fran?,  pour  I'Exploitation  des  Proc. 
Thomson-Houston.  First  Addition,  dated  April  24. 
1909,  to  Fr.  Pat.  349.857,  April  15.  1904. 

See  Eng.  Pat.  5416  of  1908  :  this.T..  1908,  1197.— T.  F.  B. 

Denaturing  and  carburelting  alcohol.     Addition  to  Fr.  Pat. 
368,713.     See  XVIL 


Photometer.     Eng.  Pat.  22,748.     See  XXIIL  Apparatne. 

Self-recording  gas  analysis  appnralni.     Fr.  Pat.  402.190. 
See  XXIII.  Apparatus. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS.    PETROLEUM, 

AND    MINERAL    WAXES. 

f'onl-liir  ;    .Some  conslilucnt.i  ti/ .      II.    P.itudocumcne. 

0.  Schultx  and  E  Herzfeld.  Jll.  Sonnal  decant.  G. 
Schulty.  ;uid  F.  Hartogh.  IV.  A'tic  r<(«.rfi/i(tH(«  o/ 
solfetU  naphtha.  (J.  Schultz  and  k.  Perl.  V.  Normal 
propi/lbtnzenc.  (J.  Schnltz  and  .1.  Fiihrer.  Ber.,  1909. 
42,  3602—3019. 

II. — For  the  isolation  of  pseudocumene,  Jacobsen'g 
method  was  followed  (.\nnalen,  1877,  184,  199),  a  quantity 
of  solvent  naphtha  (90  per  cent,  distillimr  over  upto  176"C). 
being  Iractionatfd  so  as  to  ol>tain  1080  c.c.  of  distillate 
boiling  l)elvvcen  165°  and  170^  ('..  and  the  latter  sul- 
phonated  •  pseudocumcnesuli)honic  acid  is  soluble  with 
difficulty  in  sulphuric  acid  and  crystalli.ses  out.  The 
sulphonio  acid  tlius  obtained  must  however  be  reerystal- 
lised  several  times  from  water  or  dilute  sulphuric  acid 
in  order  to  purify  it ;  1035  grms.  of  the  crude  snlphonie 
acid  yielded  410  grnis.  of  the  pure  acid  in  the  form  of 
colourless  rhombic  crystals.  In  order  to  isolate  the  hydro- 
carbon, the  sulphonie  acid  was  heated  to  its  melting 
point  (110  ('. )  and  then  just  when  decomposition  began 
to  take  place,  steam  at  a  temperaturi'  of  250"  C.  was  ]ias.sed 
in,  the  process  beinu  sto|)ped  when  sii:ns  of  foaming 
were  observed.  In  this  way  l.">0  grms.  of  pure  (iseudo- 
cunieue  were  ol>tained,  which  boiled  at  166"  C.  .:'-  712  mm. 
pressure,  ami  luul  the  sp.  gr.  0-877  at  18^  C.  From  the 
hydrocarbon  the  authors  prepared  the  following  deriva- 
tives : —  .Monochloropseudocuniene  (ni.  pt.  70  C). 
trichloropseudoc'imene  (needles,  nu  pt.  197  '.'.),  mono- 
nit  ropsendocruniene  (m.  pt.  71'^  U,  b.  pt.  'ili,")^  C), 
nitrotriniellitic  acid  (needles,  m.  pt.  175°  C),  azoxypseudo- 
cumene  (yellow  needles,  m.  pt.  66"  C),  dinitropseudo- 
rnmene.  "probably  tV,H(('H;,)3(X0,)4(('H,):.  :  (NO.,)o  = 
1:2:4:3:51.  (yellowish  needles,  m.  "pt.  17J°— 172'  \'.), 
anil  trinitropseudocuniene  (m.  |il.   185'     C). 

III.  — F.leven  litres  of  tar  oil  (b.  pt.  150^—180°  C.) 
which  had  been  previously  treated  with  sulphuric  acid 
in  order  to  se|  .irate  the  ]>seudocumene  and  mesitylene 
as  sulphonio  acids,  were  treated  repeatedly  first  with 
ordinary  sulphuric  acid  and  later  with  sulphuric  acid 
monohydr.ite.  In  this  way  2320  grnis.  of  an  oil  were 
obtained  of  which  2100  grms.  di.stillcd  lielow  200"  C, 
and  a  further  210  grms.  alovr  300^  ('.  The  lower-boiling 
fraction  was  treated  repeatedly  with  a  mixture  of  nitric 
and  sulphuric  acids,  and  the  final  unaltered  oil.  after 
washing  with  alkali  and  water,  was  distilled  over  sodium  ; 
it  proved  to  be  normal  decane,  b.  pt.  172^  t'.  at  760  mm. 
and  sp.  gr.  0-7387  at  15"  C.  Its  mono-  and  diuhloro- 
derivatives,  decyl  alcohol,  and  i-apric  acid  were  iire)iared 
from  it. 

IV.  —  By  fractionation  of  a  large  quantity  of  solvent 
naphtha.  1-5  litres  of  a  portion  distilling  between  153° 
and  l()-2'  ('.  were  obtahied,  and  thLs  was  separated  into 
three  fractions  boiling  at  153'  — 157'  C.  157"— 160°  C, 
and  KKr — 162°  (".  respectively.  The  first  fraction 
(153^ — 1.57°  C.)  was  nitrated,  and  the  crude  nitro-product 
was  reduced  with  stannous  chloride  aiul  hydmchloric 
acid.  The  Miixtn»-c  of  amino-ccuiipitiinds  was  bcnzoj'l- 
ated  and  the  IxMr/.oyl  derivatives  separated  by  crystal- 
li.sation  from  alcohol  into  four  compounds  melting  at 
11,5°,  124°,  151°,  and  165°  C.  respectively.  Of  these,  the 
first  and  last  were  identified  as  the  benzoylaniino- 
compound--  of  n-propylbeiizcne  and  ;)-ethyltoluene 
respectively.  The  two  remaining  fractions  (157° — 160*. 
and  160" — 162  V.)  were  .sulphonated  in  stages,  and  tlie 
different  sulphonio  acid  fractions  converted  into  sulph- 
amides  :  on  sulphonation  a  ])ortion  was  left  unattacked 
consisting  of  p-ethyltoluene  with  some  decane.  The 
different    sulphamidas    were    identified    as   derivativee   of 
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luesitylene,  o-etliyltoluene,  m-etliyltolueue,  and  p-ethyl- 
tolueiie.  The  portion  of  solvent  naphtha  distilling  between 
the  xylenes  and  the  trimethyll>enzenes  thus  contains 
»-propylbenzene  and   o-,   m-,   and   p-ethyltoluenes. 

V. — Normal  propylbenzenesulphonic  acid  can  also  be 
isolated  from  the  mother-liquors  obtained  in  the  puri- 
fication of  pseudocumenesulphonic  acid   (see  II.,  above). 

—A.  S. 

Patent. 

Tar  ;    MMiods  of  pnrijying  .     P.  C.  Reilly,  Indiana- 
polis, U.S.A.     Eng.  Pat.  22,853,  Oct.  27,  1908. 

■See  Fr.  Pat.  395,738  of  190S  ;  this  .]..  1909,  510.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 


Carthamine    (Preliminary    Note).     T.  Kametaka   and  A. 
0.    Perkin.     Chem.    Soo.    Proc.,    1909,   25,    223. 

Cartii-VMIne,  the  red  colouring  matter  of  safflower 
[Carthamus  tinctoria),  was  first  isolated  by  Schlieper 
l.\nnalen,  1846,  58,  362)  as  a  red,  amorphous  powder 
|)O.S9esging  a  cantharidcs  iridescence,  and  to  this  he  assigned 
the  formula  CijHijO,.  Radclitfe  (J.  Soc.  Dyers,  1897, 
13,  158)  obtained  carthamine  from  safflower  extract  as 
I  I'd,  iridescent  needles  melting  at  168° — 169°  (provisional), 
Ijut  did  not  analyse  this  product.  The  authors  corroborate 
t  ho  work  of  Radcli  ffe,  but  regard  the  compound  he  prepared 
as  a  salt  of  carthamine,  rather  than  th"^  free  colouring 
matter  itself.  They  find  that  the  crystaUiue  substance  is 
most  readily  obtained  from  the  extract  by  means  of 
pyridine  and  water,  but  that  an  elaborate  purification  is 
necessary  to  obtain  a  pure  compound  free  from  calcium, 
magnesium,  and  potassium  salts.  It  forms  red,  ii-idesccnt 
!u  edlcs,  which,  when  dried  at  1 10',  are  exceedingly  hygro- 
^ropic  andare  decomposed  at  about228° — 230°.  Analyses 
indicate  that  the  formula  of  carthamine  is  probably 
Ci^HijO,.  On  fusion  with  pota,ssium  hydroxide,  cartha- 
mine gives  p-hydroxybenzoic  acid,  as  stated  by  Malin 
i.'Vnnalen,  1865,  136.  117),  but  in  the  pure  condition  the 
ilyestuff  appears  to  be  ranch  more  stable  than  has  been 
previously  suggested. 

Motioazo-dyestufjs    and    their   fafhictsu  to  light  ;    Relation 

between    the     chemical    con-ititntion     of .     E.    11. 

Wat-on.     Chem.  Soc.  Proc,  1909,  25,  224. 

TuF.  author  puts  forward  the  theory  that  the  fading  in 
light  of  an  azo-dyestu£f  is  due  to  the  oxidation  of  that  part 
"f  the  molecule  which  contains  hydroxy-  or  amino-groups, 
and  that  the  fastness  of  such  a  dyestufT  is  increased  by 
iiitioducing  into  the  phenolic  or  arylamino-partsuch  other 
L'loups  as  will  reduce  the  tendency  to  become  oxidised. 

Indigo ;     The    action    of    primary    amines    on    .     E. 

•  Irandmougin    and    E.    Des.soulavy.     Bcr..     1909.    42, 
363(i— 3641. 

When  indigo  (60  grms.)  is  boiled  with  aniline  (300  grms.) 
and  anhydrous  powdered  boric  acid  (60  grms.)  added 
I  the  operation  requires  3 — 4  hours),  indigodianilide, 

is  formed.  When  crystallised  from  pyridine  or  xylene 
it  forms  dark  blue  needles  wluch  dissolve  in  xylene, 
pyridine,  nitrobenzene,  acetic  acid  or  dimethylaniline 
with  a  dark  blue  green  colour  :  the  substance  is  sparingly 
soluble  in  ether  or  chloroform  and  almost  insoluble  in 
alcohol.  On  oxidation  it  yields  isatin  and  on  reduction 
a  leuco-compound  which,  however,  being  insoluble  in 
alkali,  is  useless  for  dyeing  purposes.  Similar  compounds 
are  obtained  from  indigo  and  the  toluidines.  «i-4-xylidine 
and  m-2-xylidine.  Also  7  :  7'-dimethylindigo  similarly 
yields  an  anihde  and  a  toluidide. — .J.  C  V. 


Dehydroindigo ;    New    oxidation    product    of    indigo.     1. 
L.   Kalb.     Ber.,   1909,  42,   3642—3652. 

Dehydroindigo, 


CgH^! 


/ 


N 


.N 


><n>^' 


'"^co^      \co^ 

is  prepared  (1)  by  oxidising  indigo  with  lead  peroside 
suspended  in  benzene  with  the  addition  of  a  little  acetic 
acid,  (2)  by  h3^drolysing  the  acetate  (O'Neill,  Chem.  News, 
1892,  65,  124 ;  Marchlewski  and  Radcliffe,  .J.  prakt. 
Chem.,  1898,  58,  102  ;  see  this  J.,  1898,  432)  with  benzene 
and  pyridine,  and  (3)  by  treating  a  suspension  of  indigo 
and  calcium  hydroxide  in  chloroform  w\i\\  bromine. 
Dehydroindigo  is  an  extremely  reactive  compound  of 
quinone-like  character.  It  crystallises  in  dark  yellowish- 
red  six-sided  leaflets  with  a  red  brown  reilex.  It  is  soluble 
in  most  of  the  common  organic  solvents  and  is  readily 
converted  into  indigo  on  heating  in  the  air.  It  is  reduced 
to  indigo  by  stannous  chloride  or  by  quinol.  On  treat- 
ment with  glacial  acetic  acid  it  yields  the  diacetate  referred 
to  above,  and  readily  forms  salts  with  other  acids.  The 
author  has  obtained  also  5  :  5'-dibromodehydroindigo  by 
similar  means :  this  also  yields  an  acetate.  (See  also 
page  1192.)— i.  C.  C. 

Amirw-derivatives   of  phenylauramine  and   rheonine.      E. 
Grandmougin  and  A.  Lang.     Ber.,  1909,  42,  3631—3635. 

The  authors  have  prepared  the  following  derivatives  of 
phenylauramine  :  m-aminophenylauramine,  CjsHjfiNd, 
bright  yellow  crystals,  m.  pt.  198°  C.  ;  dimethyl-m- 
aminophenylauramine,  C26H50N4,  bright  yellow  ciystals, 
m.  pt.  180°  C.  ;  diethyl-TO-aminophenylauramine, 
C27H34NJ,  yellow  prisms,  m.  pt.  157°  C.  ;  m-aminotolyl- 
auramine,  bright  yellow  crystals,  m.  pt.  229°  C.  ;  dimethyl- 
p-aminophenylauramine,  C^sHsjNj,  deep  yellow  crystals, 
m.  pt.  179°  C.  ;  diethyl-p-aminophenylauramine,  deep 
yellow  crystals,  m.  pt.  142°  C.  By  heating  dimethyl-rn- 
aminophenylauramine  with  zinc  chloride  during  two  hours 
at  200° — 210°  C,  hexamethylrheonine  (hexamethyltri- 
amino-9-phenylacridine). 


(GH3).,N.C6H3t 


N^ 


\o/' 


CeH3.N(CH3).,. 


C8H4.N(CH3), 

is  obtained.  The  zinc  chloride  double  salt  forms  brown 
needles  with  a  green  reflex  and  the  base  dissolves  in  acids 
with  a  deep  red  colour ;  the  solution  in  concentrated 
sulphuric  acid  is  yellow  with  a  green  fluorescence. 

■^I.  C.  C. 

Carbazole    derivatives;     Some    .     P.    Ziersch.     Ber., 

1909,  42,  3797—3800. 

3-Nitrocarbazole  is  conveniently  prepared  by  treating 
a  suspension  of  carbazole  in  glacial  acetic  acid  with  con- 
centrated nitric  acid  (sp.  gr.  1-38).  In  this  reaction  is 
formed  a  new  nitro-compound  which  is  provisionally 
called  1-nitrocarbazole.  The  corresponding  aminocar- 
bazoles,  obtained  by  reduction  with  sodium  hyposulphite 
(hydrosulphite).  give  red  violet  dyestuffs  ivhen  diazotised 
and  combined  with  naphthol-  or  aminonaphthol-sulphonic 
acids.  When  dinitrocarbazole  (Ger.  Pat.  46,438)  is  treated 
with  chlorine  in  acetic  acid  solution,  a  dichloro-derivative 
is  obtained  from  which  the  coi  responding  diamino- 
compound  was  prepared.  When  tetrazotised  and 
combined  with  naphtholdisulphonic  acids,  dichlorodi- 
aminocarbazole  furnishes  violet  wool  dyestuffs.  By 
nitrating  carbazole  with  fuming  nitric  acid  a  tetranitro- 
oarbazole,  m.  pt.  285°  C,  identical  with  one  described  by 
Ciamician  and  Silber  (Aimalen,  285,  163).  results.  This 
on  reduction  yields  a  tetra-amino-derivative.  of  which  all 
four  groups  can  be  diarotised.  The  diazo-compound  gives 
with  2-araino-8-naphthol-6-sulphouic  acid  a  Bordeaux  red 
dyestuff  which  dyes  wool  well  with  the  addition  of  acetic 
acid  and  sodium  sulphate. — -3.  C.  C. 


Colouring  of  alimentary  products. 
Used  in  France.    Muttelet. 


Coloura  allowed  to  be 
See  XVIIU. 
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Patents. 

Azo   colouring   matters    [dyestiiffs]  ;     I'roduction   ol   . 

J.  Y.  Johnston,  lyontlon.  From  Badischc  Anilin  und 
Soda  Fabrik,  Ludwigahafen  on  Rhine,  Gcrmanv.  Eng. 
)'ut.  18H).  Jan.  25,  1909.  Addition  to  Eng.  Pat".  25,311. 
Nov.  24,  1908. 

Instead  of  the  a-naphtholsulphonic  acids  mentioned  in 
tht  uliief  patent  (this  J..  litOi),  469),  2  :  S  :  G-naphthol- 
(Usulpliunic  acid  is  conibiiiod  with  diazotised  hciizoyl/)- 
phcnylenedinniincsulplionie  acid.  The  lakes  prepared 
from  tliis  and  similar  dyestuffs  possess  a  better  covering 
power  than   those  previously  described. — J.  C.  C. 

Halogcn-iinlliriiijiiiiioneji ;      Process    for    prtparing    .    I 

Badische  Anilin  iind  Soda  Fabrik.     Ger.  Pat.  214,714,    i 
Feb.  20,  1908.  j 

When  tl>e  halogen-anthraquinonesulphonie  acids,  pre-  i 
pared  according  to  Fr.  Pat.  384.471  (tliis  J.,  1908,  442)  by  \ 
tlic  halogenation  of  antliraqiiinonesulphonic  acids,  are 
treated  with  lialogens  or  substances  pn>ducing  halogens, 
in  )>iTscnee  of  water,  the  sidphonic  acid  group  is  replaced 
by  halogen,  resulting  in  the  formation  of  poly-halogen- 
anthracjui  nones. — T.  F.  B. 

Azo    dijt stuffs  :      Manufacture    of    substantive    .      O. 

Imray,  London.  From  Soc.  Chem.  Ind.  in  Basle, 
Switzerland.     Eng.  Pat.  10,936,  May  8,  1909. 

Azo  dyestuffs  which  can  be  further  diazotised  on  the  fibre 
or  in  siibstaiH-e  are  ol>tained  by  fu-st  diazutising  a  uionoazo 
dyestulf  prepared  by  combining  one  molecular  ])roportion 
of  an  aminobcnzoyl-2 :5-aminonaphthol-7-sulphonicaeid,an 
aminoarvl-5-hydro.\y-l  :2naphthiminazol-7-sulphonicacid, 
or  an  aminoaryl-5-hydroxynaphthylthiazol-7-sulphonicacid 
with  one  mole(  ular  proportion  of  a  monodiazo-compound, 
and  then  combining  the  product  of  tlic  diazoti.sation  with 
an  aminoarvlpyrazolonecarboxylic  acid.  The  dyestuffs 
obtained  dye  cotton  in  orange  red  to  blue  i-ed  shades. 
By  diazotisation  on  the  fibre  and  combining  with  fi-naphthol, 
dyeings  fast  to  washing  arc  obtained  without  essential 
change  of  tint. — J.  C.  C. 

Jilue  substantive  d>/estuffs  ;    Manufacture  of  .     Act.- 

Oes.  f.  Anilinfabr.,  Berlin,  (iernmny.  Eng.  Pat. 
11,364,  May  13,  1909.     Under  Int.  Conv.",  May  21),  1908. 

Bltjk  disazo  substantive  dyestuffs  are  obtained  by  com- 
bining diazotised  p-nitro-aniline-o-sulphonic  acid  with 
1  ;  6-  or  1  :  7-na]>hth\iaminesulphonic  acifl.  or  a  mixture 
of  these  acids,  or  aminocresol  methyl  ether,  again  diazo- 
tising  the  azo  compound  obtained,  and  then  allowing  it  to 
act  on  2  :  5-aminonaphthol-7-3ulphomc  acid  or  a  derivative 
thereof  containing  alkyl  or  aryl  snbstituents  in  the  amino- 
group. — J.  C.  C. 

Disazo  dyestuffs  ;  Manufacture  of .     Farbwerke  vorm. 

Meister,  Lucius,  und  Briining,  Hoeehst  on  Maine, 
Cermany.  Eng.  Pat.  12,371,  May  25.  1909.  Under 
Int.  Coiiv..  July  2,  1908. 

The  disazo  dyestuffs  obtained  by  combining  two  molecidar 
proportions  of  diazotised  o-nitroanilinc  with  one  of 
1  :  8-aminonaphthol-3  :  6-  (or  4  :  H-)  disulphonic  acid — the 
first  molecule  of  diazo-componnd  being  combined  in  acid, 
and  the  second  in  alkaline  solution — form  dark  brown 
powders  having  a  bronze  lustre.  They  give  a  green 
solution  in  sulphuric  acid,  and  dye  wool  in  greenish  black 
shades.— J.  C.  C. 

Disazo    dyestuffs ;     Process    for    preparifig    yellowish-    to 

bluish-red .     Farbwerke  vorm.  Meister.  Lucius,  und 

Briining.  Ger.  Pat.  214,497,  Oct.  27,  lit08.  Addition  to 
Ger.  Pat.  204.102.  April  26.  UK)li. 

A  DiAZO  compound  is  combined  with  p-aminobenzoyl-2..').7- 
aminonaphtholsulphonic  acid  ;  the  lesulting  dyestuff  is 
diazotised,  combined  with  ;>-nitrobenzoyl-2.5.7-amino- 
naphtholsulphonic  acid,  and  the  nitro-group  reduced, 
e.g.,  by  means  of  sodium  sulphide.  The  dyestuffs  thus 
obtained  dye  unmordanted  cotton  orange  to  bluisli-red 
shades,— T.  F.  B. 


Sulphur  dyestuff.  J.  Flachslaender,  Assignor  to  Farben- 
fabr.  vorm.  F.  Bayer  und  Co.,  Elbcrfeld,  Germany. 
U.S.  Pat.  935,(HI9,  Sept.  28,  UK»9. 

A  KEw  sulphide  dyestuff  is  obtained  by  heating  dinitro- 
chlorophenol  (OH  :"NOj  :  NO, :  Cl=  1 :  2  : 4 : 6)  with  sulphur 
and  sodium  sulphide  to  115'  C.  for  about  16  hours.  The 
dyestuff  is  piecipitated  with  nir.  It  dyes  cotton  in 
black  shades. — J.  C.  C. 

Vat  [anthracine]  dyestuff.  P.  Thomasehewski,  Assignor  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elbcrfeld,  Ger- 
many.     U.S.   Pat.   935,827,   Oct.  5,   1909. 

Vat  dyestuffs  of  the  anthracene  series  arc  obtained  by  con- 
verting an  aniinoanthra<iui  none  in  to  its  derivatives  contain- 
ing II  hydroxynaphthylcarbonyl  group,  Ci(,H„(OH)CO-, 
in  the  aminn-groui).  Example  :  10  parts  of  1-amino- 
aiithrac|uinonc  are  heated  to  12.")°  C.  with  100  parts  of 
nitrobenzene.  10  parts  of  2-naiihthol-3-carboxyhe  acid 
and  8  parts  of  thionyl  chloride.  The  condensation  product 
cryslallises  from  the  cold  liqu'd  in  orange  yellow  prisms 
It  gives  a  reddish  brown  eoh)ur  with  sulphuric  acid,  aiul 
Willi  alknline  hydrosulphile  yields  a  red  vat  from  which 
cotton,  wool  or  .silk  is  dyed  in  ])ure  yellow  shades. — I,  C.  V. 

Vat  [anthracene]  dyeituff.  L.  Wolman,  Assignor  to 
Farbenfabr.  vorm.  1'.  Bayer  und  Co.,  Elberfeld, 
Germany.     U.S.  Pat.  935,878,  Oct,  5,  1909. 

Bv  treating  an  aminoanthraquinone  with  an  anthra- 
quinoneearboxylic  acid,  new  substituted  aminoanthra- 
quinones  are  ol)tained  which  contain  the  group, 
C14H7O2.CO.,  in  the  amino-group.  Example  :  10  parts 
of  anthraquinone-2-carl)oxylic  acid  are  heated  with 
200  parts  of  nitrobenzene  and  (i  parts  of  thionvl  chloride 
to  140' ('.  After  cooling  to  100' C,  10  parts  o"f  1-amino- 
anthraquinone  are  added  and  the  mixture  is  heated  for 
1 — 2  hours  to  110° — 120"  C.  On  cooling,  the  now  product 
forms  yellow  crystals.  It  gives  a  yellow  solution  with 
sulphuric  acid  and  with  alkahne  hydrosulphile  yields 
a  brownish  vat  from  which  cotton,  wool  or  silk  is  dyed 
in  pure  greenish  yellow  shades. — J.  0.  C. 

Azo   dye.'^tuffs  and  their  intermediate  products  ;     Proceu 

for  the  production  of .     Farbenfabr.  vorm.  F.  Bayer 

und  Co.     Fr.  Pat.  402,030,  April  14,  1909.     Under  Int. 
Conv.,   May   18,   1908. 

Disazo  dyestuffs  are  obtained  by  treating  sulphonic  or 
carboxylic  acids  of  arainoazo-eompounds  of  the  benzene 
or  luiphthalcne  series  which  contain  no  other  auxoc-hroroe 
group  than  the  amino-group,  with  phosgene  or  its  poly- 
mcrides  or  with  thiophosgene.  Example  :  962  part«  of 
the  sodium  salt  of  the  aminoazo-dyestuff  prepare<l  from 
l-naphthylaminc-3  :  fi-disulphonic  acid  and  o-anisidine  are 
dissolved  in  9000  parts  of  water  and  600  parts  of  sodium 
carbonate,  and  into  this  solution  a  current  of  phosgene 
is  introduced  until  the  formation  of  the  dyestuff  is  com- 
plete.   The  dvestutT  gives  reddish  yellow  shades  on  cotton. 

— ,L  C.  C. 

Secondary  disazo  dycituffs  and  their  intermediate  product'  ; 

Process  for  the  production  of .     Farbenfabr.  vorm. 

F.  Bayer  und  Co.     Fr.  Pat.  402,120.  April  16,  1908. 
Under"  Int.  Conv.,  April  22.  1908. 

Secdndakv  disazo  dyestuffs  are  prepared  by  combining 
the  diazo-compounds  of  benzeuoid  amines  which  contain 
a  negative  group  in  the  ortho-position  to  the  amino-group, 
or  of  naphthylamincs  containing  a  negative  group  in 
the  1-  or  2-  (ortho)  ])ositioii.  with  an  amine  which  c»n 
later  be  diazotised.  The  interniidiate  product  is  then 
diazotised  and  coinbinctl  with  2-amir.o-5-iiaphthol-7- 
sulphonic  acid  or  its  alkyl  or  aryl  derivatives  or  sub- 
stituted <lerivativ<  s  contniiiing  the  substitucnt  in  the  ortho- 
position  to  the  amino-group.  The  dyestuff  obtained 
from  aniliiie-o-sul])honic  acid,  ;>-xylidine,  and  2-amino- 
5-naphthol-l  :  7disuli)honie  acid  dyes  cotton  in  reddinh 
violet  shades  and  that  from  l-naphthylamine-2 : 6-di- 
sulphonic  acid,  1-naphthylamine,  and  2-ethylaniino-fi- 
naphthol-7-sulphonic  acid  dyes  cotton  in  bluish  violet 
shades.  A  list  of  32  similar  dyestuffs  is  given  in  the 
patent. -J.  0,  C. 
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Aso  dyestuffs  dyeing  cotton  direct  ;     Process  for  the  pro- 
duction oj  .     Farbenfabr.  vorm.  F.  Bayer  uiid  Co. 

Fr.   Pat.  402,12(),  April   Hi,    1909.     Under  "int.   Conv., 
April  22,   1908. 

SECOND.iRY  disazo-dyestuffs  are.  prepared  by  combining 
the  diazo-eompounds  of  aminoazo-derivatives  of  the 
benzene  or  naphthalene  series  (except  those  of  peri- 
aminonaphthol  or  it.s  sulphonie  acids)  with  the  acyl 
derivatives  of  2-amino-5-naphthol-7-sulphonic  acid  or 
2-amino-o-naphthol-l  :  7-disulphonic  acid.  Diazotised 
aminoazobenzene  and  2-ethylurethane-5-naplithol-l  :  7- 
disulphonic  acid,  0H.Ci(,H,(SO,H)o.NH.C0..C,H6,  gives 
a  dyestuff  wliich  dyes  cotton  in  scarlet  shades  fast  to 
light.  Diazotised  aminoazobenzenomonosulphonic  acid 
and  2-benzoylaniino-o-naphthol-7-sulphonic  acid  furnish 
a  dyestuff  producing  on  cotton  pure  red  shades  which 
are  fast  to  light,  and  the  dyestuff  obtained  from  diazotised 
aminoazobenzenecarboxylic  acid  and  2-benzoylaraino- 
5-uaphthol-7-sulphonic  acid  dyes  cotton  red.  A  list 
of  40  of  these  dyestuSs  is  given  in  the  patent. — J.  C.  C. 


Azo  dyestuffs  ;  Process  oj  production  of  new and  their 

intermediate  products.  Farbenfabr.  vorm.  F.  Bayer 
uud  Co.  Fr.  Pat.  402,.546,  April  30.  1909.  Under  Int. 
Conv.,  May  29  and  Oct.  23,  1908. 

New  azo  dyestuffs  arc  obtained  by  combining  the  diazo- 
oompounds  of  two  molecules  of  the  same  or  of  two  different 
aminodiphenyl  ethers  or  their  homologucs,  or  of  one  mole- 
cule of  such  an  ether  and  one  molecule  of  some  other 
diazo-compound,  with  one  molecule  of  a  peri-amino- 
naphtholsulphonic  acid.  The  dyestuff  obtained  from  two 
molecules  of  diazotised  /y-aminodiphenyl  ether  and  one  of 
1  :  8-aminonaphthol-4  :  6-disulphonic  acid  dyes  wool  from 
an  acid  bath  in  blue  lilack  shades.  The  dyestuff  prepared 
by  combining  diazotised  dichloroaniline  with  1  :  8-aminr- 
naphthol-3  :  (j-disulphnnie  acid  in  acid  solution  and  then 
adding  one  molecule  of  diazoti.sed  o-aminodiphenyl  ether 
in  alkaline  solution,  dyes  wool  from  an  acid  bath  in  greenish 
blue-black  shades. — J.  C.  C. 


Anthracene   compounds  and  their   inlennedinle    products  ; 

Process  for  the  production  of  .     Farbenfabr.  vorm. 

F.  Bayer  und  Co.     Fr.  Pat.  402,741,  May  5,  1909. 

New  anthracene  derivatives  are  obtained  by  condensing 
halogenated  anthraquinones  with  thiosalicylic  acid  or  its 
derivatives  and  treating  the  products  with  dehydrating 
agents.  Example  :  154  kilos,  of  thiosalicylic  acid  are 
dissolved  in  1250  kilos,  of  water  by  means  of  sodium 
hydroxide.  The  solution  is  mixed  with  242  5  kilos,  of 
l-chloroanthraquinone  and  heated  in  an  autoclave  at 
180°— 185°  C.  for  twelve  hours.  After  cooling,  the  mass 
is  diluted,  rendered  alkaline,  boiled  and  filtered.  On 
acidification,  the  condensation  product  separates  :  it 
crystallises  from  alcohol  in  prisms,  m.  pt.  246°  C.  One  part 
of  this  product  is  added  to  5  parts  of  melted  zinc  cliloridc 
and  the  mixture  heated  for  a  short  time  until  the  pre- 
cipitate obtained  by  diluting  a  sample  with  water  is  no 
longer  soluble  in  sodium  hydroxide.  The  mixture  is  then 
heated  with  water  and  the  precipitate  is  filtered  and  washed 
with  warm  water.  The  compoun<l  so  obtained  can  I^e 
purified  by  boiling  it  with  dilute^  sodium  hydroxide,  watrr, 
alcohol  and  ether.  It  forms  a  I'ed  jiowdcr  which  gives 
a  yellowish  red  solution  with  sulphuric  acid  and  dyes 
cotton  from  the   hvdrosidnhite   vat  in   orange  shades. 

—.J.  C.  c. 

Vat  dyestuffs  of  the  anthracene  series  ;     Process  for  pre- 
paring    .     Farbenfabr.    vorm.    F.    Bayer   und   Co. 

Ger.  Pat.  213,500,  Aug.  C,   1908. 

Substances  which  dye  unmordanted  cotton  rod  shades 
from  the  vat,  are  obtained  by  treating  beuzoylated 
1.5-diaminoanthraquinone  or  its  derivatives  with  con- 
centrated or  fuming  sulphuric  acid,  whereby  a  hydroxyl- 
group  is  introduced  into  the  nucleus. — T.  F.  B. 


Triphenylmethane  dyestuffs  ;    Process  for  preparing   blue 

chrome    acid  .     Anilinfarben-    und    Extract-Fabr. 

vorm.  J.  R.  Geigy.  Ger.  Pat.  213,502.  .July  19.  1908. 
\ddition  to  Ger.  Pat.  189,938.  Sept.  29,  190()  (see  Fr. 
Pat.  3S4,979;    this  J.,  1908,  497). 

The  aldehydes  used  in  the  process  of  Ger.  Pat.  199,943 
(this  J.,  1908,  936)  are  replaced  by  the  following  :— 
o-Chloro-o-broraobenzaldehyde,  4.6  -  dibromo-2-ehloro- 
5-aminobcnzaldehyde,  2.4.6.-tribromo-5-aminobcnzalde- 
hyde,  4.6  -  dibromo  -  2  -  chloro-5  -  hydroxybenzaldehyde. 
The  chromed  dyeings  produced  by  these  dyestuffs  are 
much  greener  in  shade  than  those  produced  by  the 
dyestuffs  of  Ger.  Pat.  199,943.— T.  F.  B. 

Triphenylmethane  dyestuffs  ;     Process  fur  preparinij    arid 

chrome  .     Anilinfarben-  und  Extract-Fabr.   vorm. 

J  R.  Geigy.  Ger.  Pat.  213,.503,  Aug.  25,  1908.  Addition 
to  Ger.  Pat.  189,938.  Sept.  29.  1900  (see  Fr.  Pat.  384,979  ; 
this  J..  1908,  497). 

In  the  principal  patent  and  in  Ger.  Pats.  198,909,  199,943, 
and  199,944  (this  J..  1908.  801  and  936)  o-hydroxy- 
carboxvlic  acids  are  condensed  with  aldehydes  produced 
from  siibstituted  toluene  derivatives  by  the  chlorination 
method,  to  form  leuco-triphenylincthane  dyestuffs.  These 
aldehydes  may  be  replaced  by  the  corresponding  chlorides, 
Ar.CHCU,  or  by  the  sulphates,  obtained  by  the  action  of 
sulphuric  acid  on  the  chlorides  :  these  chlorides  or  siil- 
phates  may  also  be  nitrated  or  sulphonated  to  obtain 
corresponding  derivatives  to  those  used  in  the  above- 
mentioned  patents. — T.  F.  B. 

ISulphonation  of  organic  compounds.     F.  Thiimmler.     Ger. 
Pat.  214,156,  Feb.  4.  1909. 

Salts  of  vanadium  are  used  as  catalytic  agents  in  the 
snlphonation  of  organic  compounds.  For  example, 
100  grms.  of  anthraquinone  are  treated  with  80  grms. 
of  fuming  sulphuric  acid  (GO  per  cent,  anhydride) 
in  presence  of  0-1  to  0-2  grm.  of  vanadium  sulphate, 
for  one  hour  at  170°  C.  In  that  time,  86  grms.  of  the 
anthraquinone  will  have  been  sulphonated. — T.  F.  B. 

Dyestuffs  of  the  anthracene  series  ;    ilnnufacture  of . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfcld,  Germany.  Eng.  Pat. 
5786.  March  10,   1909. 

See  Ger.  Pat.  213,500  of  1908  ;    preceding.— T.  F.  B. 

[.4:o]  dyestuffs  ;    Yellow .     0.  Giinther  and  L.  Hesse, 

Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfcld.  Germany.  U.S.  Pats.  935,016,  935,017,  and 
935,018,  Sept.  28,  1909. 

See  Fr.  Pat.  402,030  of  1909  ;    preceding.— T.  F.  B. 

[Atithracene]    dyestuff;      Vat  .     J.   Deinet,   Assignor 

to  Farbenfabr.  vorm.  F.  Bayer  und  Co..  Elberfcld, 
Germany.     U.S.  Pat.  935,781,  Oct.  5,  1909. 

See  Fr.  Pat.  400,653  of  1909  ;  this  J.,  1909,  1029.— T.  F.  B. 

Tri-  and  letra-hromindUjos  and  process  of  making  same. 
W.  Bauer,  Vohwinkel,  and  A.  Herre.  Assignors  to 
Farbenfabr. vorm.  F.  Baver  und  Co.,  Elberfcld,  (Jermany. 
U.S.  Pats.  937.040  and  937,041.  Oct.  19.  1909. 

See  Eng.  Pat.  4423  of  1908  :  this  J.,  1909,  18.— T.  F.  B. 

[Azo]   dyestuffs  ;      Process  lor  producing  ,    and    the 

products  thereof.  Farbenfabr.  vorm.  F.  Bayer  und  Co. 
Fr.  Pat.  402,200,  April  19,  1909.  Under  Int.  Conv., 
May  22,   1908. 

See  U.S.  Pats.  935,829  and  935,830  of  1909  ;  this  J.,  1909. 

1120.— T.  F.  B. 

Vat  dyestuffs  ;    Manufacture  of  green .     Gcs.  f.  Chem. 

Industrie  in  Basel,  Basle.  Switzerland.  Eng.  Pat. 
10,666,  May  5,  1909.     Under  Int.  Conv.,  May  11,  1908. 

See  Ger.  Pat.  210,828  of  1908  ;  this  J.,1909.  790.— T.  F.|B. 
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Cl.  v.— preparing,  bleaching,  &c.,  textiles,  yarns,  &  FIBRES.      [Nov.  so,  190». 


Tetrazo  dyesluffs  capable  of  being  further  diazotiaed  on 

the  fibre  or  in  viasi  ;    Manufacture  of  nubslavttve  . 

0.  Iraray,  lyondon.  From  Soc.  Clicm.  Iml.  in  Basle, 
Switzerland.     Eng.  Pal.  14,3J5.  June  18,  1909. 

See  U.S.  Pat.  93l).3(>7of  1909  ;  this  J.,  1909,  1120.— T.F.B. 

Vat   dyestuffs ;      Production    of  green   ■ .     Soe.    |n>ui 

rindustrie  Cliiniique  a  B;ilc.  Fr.  Pat.  402.150.  .\i)iil  17, 
1909.     Under  Int.  Conv.,  May  11.  1908. 

SEEGcr.  Pat.  210,828  of  1908  ;  this  J.,  1909,  790.— T.  F.  B. 


Alphn-iaatinanilide  , 

compound  of 

burg,  Germany. 


Proces.i  of  making  sulphurous  acid 
C.  Stephan  and  A.  Rahtjon.  Hani- 
U.S.   Pat.   937,194,  Oct.   19.   1909. 


See  Ger.  Pat.  204,478  of  1907  ;  this  J.,  1909,  86.— T.  F.  B. 

Azo  dye^tuff.  E.  Ulrichs,  Elbcrfeld,  Assignor  to  WiilHng. 
Dahl,  und  Co..  A.-rt..  Barmen,  Germany.  U.S.  Pat. 
937.741,  Oct.  19.  1909.  * 

See  Eng.  Pat.  4859  of  1909  :   this  J..  1909,  975.— T.  F.  B. 

tiulphide  dyeatuffa  ;  Process  for  producing  deriintiven  of 
— .  L.  Cassella  und  Co.  Fr.  Pat.  401.944.  Aug.  14, 
1908.  " 

See  Eng.  Pat.  17,352  of  1908  ;  this  J.,  1909,  (i50.— T.  F.  B. 


V.     PREPARING,    BLEACHING,    DYEING, 
PRINTING,  AND  FINISHING  TEXTILES,  YARNS 
AND    FIBRES. 

Cotton  ;   Presence  of  iron  in  mercerincd .     L.  Lefevre 

and  E.   Bloiulel.     Rev.  (Jen.  JIat.  Col.,   1909,  13.  313— 
314. 

The  ash  of  raw  Egyptian  cotton  ('•  Maco  ")  con- 
tains 1-5  per  cent,  of  iron  oxide,  whereas  the  ;i.fh  of  the 
.same  cotton  after  merccrisation  was  found  to  conlaiji 
8  per  cent.  In  neither  case  have  such  minute  quantities 
any  influence  on  the  colour  of  the  yarn.  The  circum- 
stance that  I  he  "ecru  "  colour  of  the"  cotton  is  deepened 
by  merceri-sation  is  due  to  tlie  action  of  the  alkali  on  the 
organic  colourmg  matter.'!.  The  increase  in  the  iron- 
content  of  the  cotton,  as  the  result  of  mcrcerisation.  is 
explained  by  the  authors  in  the  following  manner  :  The 
concentrated  lye  dissolves  from  tlie  cotton  a  certain 
i|uantity  of  pectic  matters  and  soluble  forms  of  cellidose. 
duriui;  the  passage  of  the  yiun  or  fabrics  ;  and  this  solvent 
action  is  oven  more  )ironounced  in  the  ])r()ccss  of  hot 
washing.  These  organic  matters,  like  other  hydroxylated 
bodies,  possess  the  i.ropcity  of  holdiuL'  ferric  oxide  in 
alkaline  solution.  Consef|ucntly.  the  rusf  w!iich  may  form 
on  the  tanks  or  i>arts  of  the  machinery  is  dissolved  bv  the 
lye  and  absorbed  l>y  the  cotton.  This  solvent  action  is 
particularly  marked  in  factories  where  the  dilute  washings 
are  utilised  foi-  the  preparation  of  fresh  lye.  In  fact  it  is 
frequently  nece.s,sary  to  use  these  contaminated  lyes  for 
other  purpo.se.s  in  oixler  to  economise  the  quantity  of 
acid  required  to  remove  the  iron  oxide  absorbed  by  the 
cotton.  The  concentration  of  the  "  sours,"  usually 
employed  for  elearint;  the  chalk  and  last  traces  of  alkali  f 
from  the  cotton,  is  too  weak  to  have  any  elfeet  op  the  iron  i 
oxide  absorbed  under  the  above  conditions.— J.  F.  B. 

Wool;    The.  properti-s  of aid  Ike  hydrolylic  chtiniics 

occurring  during  dyeing.     W.  Siiida.     Z.  ancew.  Chem 
1909,  22.  2131—21.34.  ** 

Ker,vtin  is  elo.sely  allied  to  the  representative  all.u-  i 
nuuoids,  but  slight  differences  are  noticeable  in  keratin 
from  different  sources,  or  even  from  one  and  the  same  ' 
Bouroe,  according  to  the  age,  feeding,  or  state  of  health  of 
the  animal  producing  it.  In  preparing  wool  for  experi- 
mental inve,stigations,  it  is  important  to  remember  that 
purification  should  only  be  carried  out  by  treating  with 
volatile  solvents  (for  fats)  and  lukewarm  water  and  that 


the  use    of   hot    water,    alkalis    and    acids,    should    bo 
I   avoided.     To    most    reagents,    in    the    cold,    wool    is   an 
;  indifferent    substance,     but    with    rise    of    temperature, 
hydrolytic  d«composition  begins  and  the  basic  cliaracter 
of  the   wool    becomes   more   pronounced   the  further  the 
hydrolysis  jirocccds.      Wool  posses,ses  amphoteric  jjropcr- 
tics.  with  a  tendency  towards  basicity,  and  thereloie  for 
dyeing  it,  acid  dyestuffs  are  the  most  suitable.     Fxjjeri. 
ments  show  (1).  that  from  a  neutral  bath  wool  is  hardly 
dyed  at  all  by  the  sjilts  of  colour  acids  ;    (2).  that  the  free 
colour  acids  arc  re.idily  taken  up  from  such  a  neutral  bath  ; 
(3),  ill  an  acid  bath  the  .salts  of  colour  acids  also  dye  the 
wool :    (4).  l)asic  dyestuffs  (which  are  usually  the  I'lvdro- 
chlorides  of  colour  liases)  dye  readily  from  a  nciilral  bath  ; 
but  (5),  in  an  aciil   bath  tliey  have  very  little  ctrcrt  U|  on 
the    wool.     Should    the   dyeing    pro))crtics   depend    ujion 
interaction  between  acid  or  basic  groups  in  the  wool  and 
the  colour  acids  and  bases,  ease  (1)  could  bo  explaine<l  U])on 
the   assumption    that   the   acid   groups   of   the    wool   are 
incapable  of  decomposing  the  colour  salt,  whilst  in  ease 
(2)   the  liasic  groups  combine  directly  with  the  free  colour 
acid.     In    case    (4)    it    may    be   assumed    that    the    basic 
portion  of  t'le  wool  combines  with  the  by  Irochloric  acid 
of  the  colour  salt,  whilst  the  acid  portion' unites  with  the 
colour  ba.se.  but  it  must  not  be  forgotten  that  a  pronounced 
hydrolysbi-   evident  also  in  case  (3)— is  noticeable.     The 
result  in  lase  (5)  may  be  explained  by  assuming  that  the 
free  acid  hydrolyses  the  wool  substance  and  saturates  the 
basic    groups,    thus    preventing    the   dissociation    of   the 
colour  salt.     .Many  salts  and  esters  have  a  similar  inllucnce 
in   preventing   thi-  dyeing   of   wool   with   basic  dyestuffs, 
without   interbTing    with    its   affinity   for   acid   dyestuffs, 
and  the  more  pronounced  the  acidic  nature  of  the  .salt,  etc., 
may  be,  the  greater  is  its  influence.     Should  the  hypothesis 
be  correct,  that  the  colour  acid  is  capable  (by  formation 
of  an  insoluble  coiiibiuiitit.n  with  the  basic  groups  of  the 
wool)  of  displacing  a   mineral  acid,  then   by  first  trcatmg 
the  wool  with  an  acid  which  produces  an  hisolulile  com- 
bination,  it   should   be  rendered   incapable  of  being  dved 
by  acid  dyestuffs  in  the  ordinary  manner.      Kxpeiiments 
with  luetatungstie  and  phosphotungstic  acids  show  that 
such  is  indeed  the  case.     In  general,  the  author'*  results 
show  that  in  the  mordanting  and  clycing  of  wool  with  acid 
mordants   or   direct    (acid)  dyestuffs.  there   is   an    initial 
hydrolysis  of  the  wool,  followed  by  the  formation  of  a  more 
or  less   insoluble   compound    by   the   union   of   its  active 
groups  with  certain  components  of  the  mordant  ordyestuff. 
Since  liy  the  hydrolysis  of  alluiminoids  the  more  resistant 
portion  ret :■  ins  the  basic  croups,  it  is  explicable  why  in 
the  hydrolysis  of  wool,  acid  dyestuffs  ]irc(lu<>c  juecipilates 
after  basic  dyestuffs  have  ceased  to  do  .so,  and  that  dyeings 
produced  with  acid  dyestuffs  are  in  general  more  solid  than 
those  prwiuced  with  basic  ones. — F.  M. 


Dehydroir.digo.  II.  Ikhydroindigo  liiaiilphite  and  a  nn. 
process  of  indigo  dyeing,  h.  Kalb.  Ber..  1!HW  42 
3653— 3fi04.     (See  pane  1189.) 

DEHVDHorNDico  sodium  bisul)  bite,  C„;HRN._,0.,,2NaHS(»j. 
is  prepared  either  from  dehydroindigo  "and  ai|ueoii8 
bi.sulphitc  solution  or  from  dehydroindito  salts  by  rlouMi 
decomposition  with  the  normal  s\dpliitc.  It  is  a  well 
Crystalliseil  salt,  having  a  canary  yellow  colour  and  an 
intensely  sweet  taste.  With  alkalis  i!  yickls  iiulig..  :ind 
with  reducina  ajients  it  yields  indigo  or  indis-'o  white.  \\  iih 
bromine  and  chlorine  it  yields  the  corre8])undin); 
5  :  7  :  5' :  7'  :-tetrahalogenated       derivatives.  A     new 

method  of  prcxlucing  indigo  dyeings  is  afforded  by  steeping 
the  fibre  (or  i>riiitiiig  it)  with  an  aqueous  solution  of  de- 
hydroindigo bisidphite.  drying,  and  di]i|)ing  the  librc  into 
dilute  mineral  acids,  alkali  carbonates  <ir  hydroxides  at 
80" — 100"  C.  Indigo  is  at  once  produced  on  the  lllirc. 
Good  dyeings  are  obtained  with  cotton  and  silk.  I'ul  not 
with  wool.  .After  dyeing,  the  gocds  are  pas..ii d  through 
an  api>roi>riate  bath  of  acid  or  alkali  and  finally  washed. 
The  tctrahalogenated  compounds  of  dihydroiiidigo  arc 
extremely  sensitive  to  light  and  this  property  may  l>e  used 
to  obtain  photographs  liy  using  jiapcr  iiiipr<gna(cd  with 
them  as  a  printing  paper.  .4fter  exposure,  a  positive 
is  produced  in  tetiachloro-  or  fetrabromo. indigo.  For 
lixing.  the  paper  is  washetl  with  water. — J.  C.  C 
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Dijiinij ;     Theory   of in    practice.     G.    Friedliinder. 

Chpm.-Zeit.,  1909,33,  1159. 

A  UROE  numljer  of  benzidine  dyestuffs  alter  their  shades 
iiiuler  the  intiiience  of  dry  lieat.  Red  dyestuffs  become 
iiKifp  yellowisli,  yellow  dyestuffs  bluer,  and  blue  dyestuffs 
rodder  on  ironing,  the  reverse  change  taking  place  on 
fooling.  On  comparing  the  constitution  nf  those  sub- 
stantive  dyestufls  which  are  fast  with  those  which  are  not 
fast  to  ironing,  it  was  found  that  the  latter  are  character- 
ised by  containing  a  relatively  large  number  of  sulphonic 
groups.  Investigations  were  also  instituted  regarding  the 
general  constitutional  characteristics  of  those  substantive 
dyestuffs  which  dye  the  cotton  in  half-silk  tissues,  but 
leave  the  silk  white.  As  a  result  the  rule  is  formulated 
that  such  benzidine  dye.stuffs  as  contain  one  or  two  amino- 
groups  and  are  of  a  relatively  strongly  sulphonic  acid 
nature,  e.g..  Diamine  Black  BH  (from  benzidine,  y-amino- 
naphtholsulphonie  acid,  and  aminonaphtholdisulphonic 
acid  li)  will  prove  the  best  representatives  of  this  grouji. 
X'arious  benzidine  dyestuffs  containing  as  components  only 
livdroxynaphthalenesulpbonic  acids,  c.f/..  Brilliant  Azurin'e 
H  (from  dianisidine  and  dihydroxynaphthalenesulphonic 
:icid  S)  show  the  same  property,  but,  in  general,  in  a  lesser 
degree.  This  is  accounted  for  by  the  fact  that  an  amino 
group  produces  in  a  dyestufT  of  tliis  class  a  superior  affinity 
for  cotton,  while  the  sulphonic  groups  tend  to  prevent  the 
(lysing  of  the  silk.  The  same  principle  obtains  with 
regard  to  half-wool,  ••/-..  that  it  is  those  substantive  dye- 
stuffs  of  a  strongly  sul;)honic  acid  character  which  will 
leave  the  wool  least  stained,  but,  owing  to  the  strongly 
l<asic  nature  of  this  fibre,  a  small  portion  of  the  dyestuff  is 
attracted  to  it  and  staining  results.  The  author  regrets 
the  small  choice  of  dyestuffs  available  to  the  half-silk 
dyer  which  dye  cotton  and  leave  the  .«ilk  white.  He 
enumerates  the  principal  members  of  this  group,  giving 
the  constitution  of  several  and  deducina  the  afore-mentioned 
lilies  therefrom.  Deep  Bordeaux,  full  brown,  and  bright 
dark  blue  self  dyestuffs  of  the  above  class  are.  he  thinks, 
desiderata  yet  to  be  put  on  the  market. — J.  L.  H. 


Carbon,  amorphous  ;     Dccolorisiruf  properties  of  different 

kinds  of  .     I,.    Pelet  and   C.   Mazzoli.     Bidl    Soc. 

Chim..   1909.  5.   1011—1019. 

The  authors  detennined  the  adsorptive  power  for 
Methylene  Blue  and  Ciystal  Ponceau  of  a  number  of 
different  commercial  samples  of  amorphous  carbon, 
including  blood  charcoal,  animal  charcoal,  bone  charcoal, 
wood  charcoal,  lampblack,  and  three  specimens  of  the 
decolorising  carbon  of  the  Stassfurter  Chem.  Fabr.  vorm. 
Voi-ster  und  Gruneberg,  marked  RT,  ETB,  and  ET 
respectively.  The  values  obtained  were  referred  to 
11)0  grms.  of  the  organic  matter  of  the  charcoal,  since  it 
was  found  that  the  mineral  constituents  (calcium  car- 
lionate  and  phosphate,  ferric  o.xide,  etc.).  possess  no 
adsorptive  power.  Samples  of  the  charcoals  were  then 
treated  in  the  following  ways:  —  (1),  washed  for 
a  long  time  with  hot  distilled  water ;  (2;.  heated 
repeatedly  for  several  hours  with  concentrated  hydro- 
chloric acid  ;  (3),  heated  for  .3  hours  with  concentrated 
sulphuric  acid,  in  order  to  destroy  any  cyanogen  groups 
that  might  be  present ;  (4).  heated  for  3  hours  with  a 
'oncentrated  solution  of  sodium  hydro.xide  in  order  to 
eliminate  the  whole  or  a  part  of  any  annno-gioups  present ; 
!■>)•  treated  with  sodium  nitrite  and  hydrochloric  acid 
and  then  heated  to  boiling,  in  order  to  destroy  any  amino- 
t'roups.  In  every  case  the  treated  charcoal  was"  washed 
thorouglily  with  water,  until  the  electrical  conductivity 
of  the  wash-water  remained  appro.ximately  constant  : 
this  was  essential  since  electrolytes  even  in  traces  have 
considerable  influence  on  adsorption.  On  again  deter- 
mining the  adsorptive  powers  of  the  charcoals  after  the 
treatments,  it  was  found  that  these  had  not  been  sensibly 
modiBed.  The  exceptions  noted  in  the  case  of  charcoal 
iii-atcd  with  caustic  soda  are  attributed  to  retention  of 
ilkaU  by  the  charcoal,  since  when  after  the  treatment 
the  fn-st  wasliing  was  made  with  dilute  hydrochloric  acid, 
the  ditferences  were  diminished.  The  authors  concludi^ 
that  there  is  no  relation  between  the  adsorptive  powei-  of 
charcoal  and  the  presence  in  the  latter  of  nitrogen  (compare 


Knechf,  this  J.,  1909,  700)  or  of  chemically  active  nitro- 
genous groups  (compare  Glassner  and  Suida.  this  J.,  1907, 
1195).— A.  S. 

Wool  gtkUin  and  animal  size  ;     Method  of  dislinguishirui 

ietweeM .     A.  Herz  and  0.  E.  Barraclough.     J.  Soc. 

Dyers  and  Col.,  1909.  25.  274 — 276. 

Animal  fibres  in  general  were  found  on  boiling  to  yield 
a  water-soluble  substance  which  gave  the  tannin  and 
biuret  reactions  for  gelatin.  These  tests  therefore  did 
not  afford  a  means  of  distinguishing  between  wool  or  hair 
material  unsizetl  and  a  similar  material  sized  with  glue 
or  gelatin,  except  in  cases  where  the  sizing  was  very  heavy. 
But  it  was  found  that  solutions  of  lead  acetate  and  of 
baiic  lead  acetate  jirecipitate  the  wool  gelatin  from  solution 
but  do  not  affect  solutions  of  ordinary  glue  or  gelatin  ; 
these  reagents  the  authors  therefore  consider  the  most 
suitable  for  distinguishing  between  the  two  kinds  of 
gelatin.  They  recommend  the  use  of  the  tannin-salt 
reaction  as  a  second  test.  A  list  of  the  actions  of  various 
reagents  on  wool  gelatin  and  ordinary  gelatin  is  given. 
Wool  gelatin  precipitates  basic  dyestuffs,  with  wliich  it 
forms  lakes  :  but  with  acid  and  direct  dyestuffs  no  such 
combinations  are  formed.  Further  experiments  seemed 
to  show  that  wool  gelatin  consists  of  three  substances  : 
(1),  one  which  is  not  precipitated  by  Night  Blue  but 
which  is  precipitated  by  the  tannin-salt  reagent  (a  filtered 
mixture  of  100  c.c.  of  a  2  per  cent,  solution  of  tannin 
and  100  c.c.  of  a  saturated  solution  of  salt) ;  (2),  one 
which  is  precipitated  by  Night  Blue  and  on  this  precipitate 
being  decomposed  with  barium  hydro.xide  goes  into  solution, 
and  after  removal  of  excess  of  barium  hydroxide  is  again 
capable  of  precipitation  either  by  Night  Blue  or  tamiin- 
salt ;  (3),  one  which  is  precipitated  by  Night  Blue  but 
on  decomposing  the  prccijjitate  with  barium  hydroxide, 
remains  insoluble  and  mixed  mth  the  insoluble  Night 
Blue  base.— S.H.H. 

Preparing  ttiscose.     Todtenhaupt.     See  XIX. 

Patents. 

Ramie,  China  grass,  andother  fibrous  substances  ;  Treatment 

of  .     L.  H.    Raw  and   R.   G.   Orr,   London.     Eng. 

Pat.  20,173,  Sept.  25,  1908. 

The  raw  material  is  thiidy  spread  out  and  pressed  down 
on  to  bare  and  levelled  ground  which  should  contain 
the  normal  quantity  of  moisture.  At  intervals  of  a  few 
days  the  material  is  turned  over  and  again  pressed  down. 
This  treatment  is  continued  until  it  is  found  by  trial  that 
a  dried  sample  readily  disintegrates  on  shaking  and 
allows  of  the  ready  separation  of  the  fibres.  For  China 
grass  a  treatment  of  8 — 10  davs  is  usually  sufficient. 

— P.  F.  C. 

Ramie  and  othi  r  similar  substanr,es  ;     Treatment  of  . 

R.  Sumner,  Horton,  Bucks.     Eng.  Pat.  21.530,  Oct,  12, 
1908. 

TuE  raw  material  is  spread  out  in  a  trench  about  a  foot 
deep  and  covered  with  three  to  five  inches  of  earth  for 
a  few  days.  The  period  of  treatment  is  varied  according 
to  the  condition  of  the  raw  material  and  the  nature  of 
the  desired  product.  (Reference  is  directed  to  Eng.  Pat. 
8288  of  1907).— P.  F.  C. 

Vegttable    fibres  contained  in  straw,  grasses,  hast,  "harl" 
and  the  like  ;     Process  for  obtaining  and  preparing  for 

spinning  arid  weaving  purposes  the  .      I'".  A.  Beioh- 

maiui,  Barmen,  Germany.     Eng.  Pat.   12,059,  May  21, 
1909. 

The  material  to  be  treated,  thrashed  rye-straw  for 
example,  is  boiled  with  a  solution  of  sodium  hydroxide  of 
i°  B.  until  the  gliadin  is  dissolved  and  the  straw  readily 
divides  up  into  its  fibres.  The  dirt3'  lye  is  then  run  off 
and  a  cold  solution  of  sodium  or  potassium  hydroxide 
of  at  least  15°  B.  is  poured  over  the  fibre.  Tliis  causes 
the  individual  fibres  to  curl  and  separate  from  one  another. 
After  two  or  three  minutes  the  lye  is  removed  and  the 
material  is  washed  and  then  treated  with  a  solution  of 
hydrofluoric    acid  of    1° — 2°  B.    in    a    wooden  or    leaden 


1194 


Cl.  v.— preparing,  bleaching,  Ac,  TEXTILES,  YARNS,  &  FIBRES.        [Nov.  30.  1909. 


vessel  for  about  five  hours.  The  fibres  are  finally  washed 
with  water  to  which  small  quantities  of  ammonia  and 
magnesium  chloride  arc  added  and  are  then  dried. — P.  F.  C. 

Artificial  hair  or  silki)  threads;      Manufacture  of  . 

G.    B.    Ellis.   London.     From   Le   Grinoid   See.    Anon., 
Rouen,  France.     En?.  Pat.  21,191,  Oct.  7,  1908. 

The  concentration  of  the  caustic  alkali  solution  (employed 
in  the  coagulation  of  the  solution  of  cellulose  in  cupram- 
ninnium  hydroxide)  is  of  imiiortancc,  it  having  been  found 
that  with  a  low  concentration  the  coagulation  is  not 
complete  ;  with  too  strong  a  solution  however  the  tlin'ad, 
alter  formation,  tends  to  become  brittle  and  is  irregular 
in  form  owing  to  the  capillary  tubes  of  the  sjiinueret 
becoming  blocked.  The  latter  faults  are  obviated  by 
adding  sodium  carbonate  to  the  bath  (which  should  contain 
50  j)er  cent,  of  caustic  soda  and  2i>  per  cent,  of  sodium 
carbonate)  and  maintaining  the  temijerature  of  the  same 
at  about  y.j°  G.  Tlic  threads  are  passed  through  a  seiond, 
weaker  bath  and  then  through  a  solution  of  sodium 
bisulphate  (to  remove  the  excess  of  copper  hydroxide), 
after  which  they  are  washed  and  dried. — F.  M. 

liadi/erotm  /ibrcii  and  the  process  of  producimj  Ihevi. 
H.  Farjas  and  A.  Jaboin,  Paris.  Eng.  Pat.  14,700, 
June  23,  1909.     Under  Int.  Gonv.,  Dee.  4,  1908. 

The  fibres  are  cleaned,  dried,  then  placed  in  a  suitable 
mordanting  solution  such  as  for  example  a  10  per  cent, 
solution  of  tannin  or  a  concentrated  solution  of  alum 
and  then  dried  again.  In  the  first  case,  they  arc  next 
immersed  in  a  2  per  cent,  solution  of  ammonia  at  22°  C., 
in  the  second  ease  in  water.  They  are  dried  once  more 
and  placed  in  a  solution  of  a  radivim  salt  the  concentration 
being  determined  by  the  degree  of  radioactivity  it  is 
desired  to  obtain.  After  remaining  in  the  sohition  for 
about  lialf  an  hour,  the  fibres  are  removed  and  dried. 

—P.  F.  G. 

lileachiiuj    and    otherwise    Irealinij    fabrics    icith    li(juids  ; 

Method    of    and    upi>aratUi<    for    .      H.    L.    (Jantt, 

Pawtucket.   Rhode   Island,   U.S.A.     Eng.    Pat.    H>.429, 
Aug.  4,   1908. 

Thk  apparatus  consists  of  a  tank  which  is  piovidcd  with 
a  partition  reaching  almost  to  the  bottom.  The  fabric 
to  be  treated  is  plaited  lattice-wise  in  ropo  form  into  the 
space  between  tlic  partition  and  one  of  the  walls  but  is 
prevcrted  from  falling  below  the  partition  by  a  sU])porting 
arm.  This  arm  is  so  hinged  on  to  the  wall  of  the  tank 
that  sufficient  space  is  just  left  between  its  free  end  and 
the  bottom  of  the  partition  for  the  withdrawal  of  the 
fabric  from  the  bottom  of  the  pile.  This  withdrawal 
is  effected  at  the  same  rate  as  the  fabric  is  delivered  into 
the  apparatus,  by  means  of  a  pair  of  squeezing  rollers 
arranged  inside  the  tank  between  the  partition  and  the 
other  wall.  These  rollers  lead  the  fabric  to  a  second 
pair  of  squeezers  arranged  outside  the  tank  and  provided 
underneath  with  a  trough  which  collects  the  expressed 
liquor  and  re-delivers  it  into  the  apparatus.  The  liquor 
is  circulated  througli  the  pile  of  cloth  by  means  of  a 
pump,  steam  being  delivered  into  the  circulating  pipe  to 
maintain  the  necessary  temperattire. — P.  F.  C. 

Dyeitig,    bhaching,    washiiuj    or   similarly    treating  textile 
fabrics  or  other  materiah  or  subslatices.     J.  W.  Balmc 
and  C.  H.  Ashton,  Hahfax.     Eng.  Pat.  21,621,  Oct.  13, 
1908. 
A  VESSEL  18  built-upon  the  same  lines  as  an    ordinary 
jigger  but  using  glazed  earthenware  or  fireclay  instead  of 
wood.     Instead  of  having  a  copper  steam  pipe  for  heating 
purposes,  a  hollow  passage  is  moulded  in  the  lower  part 
of  the  apparatus,  ono  end  being  capable  of  attaehment 
to  a  steam  supply.     The  walls  of  this  passage  are  per- 
for.itetl.     The  rollers  are  made  of  blocks  of  glazed  earthen- 
ware  provided   with  a  central   opening  for  the   passage 
of  a  shaft.— P.  F.  C. 

Hollers  for  utc  in  dyeing,  bleaching,  and  like  machines. 
J.  \V.  Balme,  Halifax.     Eng.  Pat.  4(i26,  Feb.  25,  1909. 

The  roller  comprises  an  earthenware  or  porcelain  shell, 
provided  on   its  interior  surface  with   two  diametrically 


opposed  longitudinal  projecting  tongues  which  extend 
nearly  from  end  to  end  of  the  shell.  Two  semi-circular 
longitudinal  wooden  cores  are  so  grooved  that  they  can 
fit  on  to  these  tongues  whilst  their  meeting  faces  are 
also  grooved  to  accommodate  a  shafting.  In  building  up 
a  roller,  tho  wooden  supports  are  clamped  togellier  at 
each  end  by  means  of  annular  metal  rings,  which  are 
sunk  into  their  ends.  They  are  then  plactd  inside  the 
shell  and  the  shaft  is  pushed  through  the  opening  i)rci\  ided 
for  it.  Wedges  are  tlriven  in  between  the  shaft  and  the 
animlar  rings.  Any  gaps  remaining  are  filled  up  with 
liquid  cement.— P.  F.  C. 

Dyeing  and  dyes  [dyestuffs]  for  use  therein.     G.   Fowler, 

Bradford.  Eng.  Pat.  1920,  .)an.  26,  1909. 
Fob  dyeing  union  goods  two  colours  in  one  bath,  a  com- 
bination is  employed  of  a  direct  cotton  dyesluti  with 
alizarin  or  mordant  dyestuffs  of  a  different  shadi\  With 
thesocolours  the  following  substances  may  bo  employed  : — 
inorganic  acid  salts  ;  organic  or  inorganic  .salts  which 
dissociate  and  liberate  acids,  such  as  ammonium  acetate  ; 
chromium,  iron,  copper,  aluminium  or  zinc  salts  and 
organic  or  inorganic  acids.  Example  : — 1  jiartof  Glilorazol 
Fast  Yellow  B.  3  parts  of  Alizarin  Blue  S  and  .'<  parts  of 
sodium  acid  sulphate  are  mixed  and  the  nnxturc  is  used 
for  dveing  union  goods,  one  part  of  jiotassimn  bichromate 
being  preferably  added  to  the  dyebath  after  boiling  for 
half  an  hour.— P.  F.  C. 

Acelylcellulose  ;   Process  for  dyeinq  .     Knoll  und  Co. 

Addition,   dated    Apr.    5,    1909.   to   Fr.    Pat.    383,636. 

Nov.  6,  1907  (this  .].,  1908,  332). 
In  a  variation  of  the  principal  patent,  acetylcelluloso  is 
treated  with  aqueous  solutions  of  inorganic  acids  instead 
of  with  organic  substances  or  their  solutions,  in  order 
to  make  it  capable  of  absorbing  dyestutfs  and  dye-forming 
substances  more  readily.  This  treatment  with  inorganic 
acids  has  also  the  effect  of  swelling  the  fibre  and  increasing 
its  elasticity  without  any  accompanying  hydrolytic 
dissociation.  It  is  necessary  to  eliminate  all  traces  of 
the  acid  from  the  fibre  after  treatment  and  to  dye  the 
fibre  before  drying. — H.  P.  P. 

Turkey-red  ;  Process  for  dyeing  close  and  heaiy  pieces 
b>i  ineans  of  — — .  Eitorfer  Turkischrot-Stiickfiirberei. 
Fr.  Pat.  402,032,  April  14,  1909. 
TiiE  pieces  after  passing  several  times  through  Turkcy-rtxl 
o  1,  are  guided  full  width  through  the  alizarin  dye-bath 
where  they  arc  subjected  to  a  pounding  or  beating,  which 
causes  the  Uquor  to  penetrate,  forming  the  lake  throiigli- 
out  the  fabric.  They  are  then  returned  to  the  oil  liath. 
In  tho  case  of  fustians,  twill,  etc.,  which  are  mercerised, 
the  beating  process  follows  the  dyeing. — H.  P.  P. 

Silk  ;    Process  for  weighting  ■ by  means  of  a  miXiire 

of  stannic  chloride  and  zinc  salts.  H.  Salvaterra.  Gior. 
Pat.  214,372.  Sept.  20,  1907. 
Silk  is  degummed  and  washed  in  tho  usual  maimer, 
and  is  then  digested  for  an  hour  in  a  solution  obtained  by 
mixing  stannic  <  hloride  solution  of  .3(1  B.  with  zinc 
sidphate  .M)lutioii  of  30°— 45^  B.  :  the  proportions  may 
varv,  but  it  is  mentioned  that  equal  parts  can  bi-  used 
with  advantage.  The  excess  of  solution  is  removed  in  a 
centrifugal  or  similar  apparatus,  and  the  silk  is  immersed 
in  a  solution  of  tartaric  acid  of  such  strength  that  no 
turbidity  is  produced  ;  it  is  then  waslu'd  with  water, 
treated  at  75°  C.  in  a  solution  of  sodium  phosphate  of 
5° — 8°  B.,  centrifugcd,  and  wasbi^d.  The  process  is 
repeated  until  the  <lesircd  increa.se  in  weicht  is  riai  bed. 
It  is  stated  that  the  elo.sticity  and  strength  of  thi-  libre* 
remains  i)raetically  unaltered  by  this  method. — T.  K.  B. 

Silk  weighted  with  stannic  chloride  ;   Process  for  increasing 

the  stabilily  of  .     E.  Herzog.     Ger.   Pat.  213.471, 

May  13.  1908. 
Ajteh  long  exjxisure  to  sunlight,  the  tensile  strength  ami 
elasticity  of  silk  weighted  with  tin  decrease  to  a  considerable 
extent.  This  can  be  avoided  if  an  alkali  thiosulphUe 
(e.g.,  10  p?r  cent,  on  the  weight  of  the  silk)  be  added  to  the 
dyebath.  or  to  the  brightening  bath,  or  to  both. — T.  F.  B. 
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YrUmo  dyeings  on  unmordanUd  vegetable  fibres  ;    Process 

tor    producing    .     Farbenfabr.     vorm.     F.     Bayer 

uiid  Co.     Ger.  Pat.  213,47.3,  June  5,  1908. 

FiiK  leuco-compound  obtained  by  alkaline  reduction 
r.(/.,  by  hydrosiilpliitc)  of  dibenzoyl-1.5-  or  -1.8-diamino- 
riitbraquinone,  is  used  as  a  vat  for  impregnating  unmor- 
lanted  vegetable  fibres  ;  after  immersion  for  about  an 
loiir.  the  fibres  are  exposed  to  the  air,  washed,  soured, 
I  ashed,  soaped,  and  dried.  Fast  golden-yellow  shades 
in-   thus   produced. — T.  F.  B. 

I'lieings  with  sulphide  dt/estuffs  ;  Process  for  treating . 

R.    vom    Hove.      Ger.    Pat.    214,038,    Oct.    15,    1008. 
Addition  to  Ger.  Pat.  204,442,  Oct.  9,  1907. 

I'liE  process  described  in  the  chief  patent  (this  .T.,  1909, 
>S)  for  increasing  the  fastness  to  soaping  of  black  dyeings 
lifii  sulphide  dyestuffs,  is  equally  applicable  to  sulphide 
lycings  of  other  shades. — T.  F.  B. 

<i-ing     composition.     M.    Rossi,     Cei'vignamo,    Austria^ 
Hungary.     U.S.  Pat.  937,095,  Oct.  19,  1909. 

\  .SIZING  composition  for  textile  fabrics  consists  of  about 
I  HI  parts  of  the  product  resulting  from  the  action  of  sulphur 
iioxide  on  wet  starch  and  about  30  parts  of  a  soa]3-like 
'impound  of  ammonia  and  an  unsaturated  fatty  acid. 

— H.  P.  P. 

anting    and    dyeing    textiles;     Process    and    apparatus 

for .     F.  Ashton.     Fr.  Pat.  402,105,  April  Ki.  1909. 

Under  Int.  Conv.,  April  18,  1908. 

■KE  Eng.  Pat.  8620  of  1908 ;  this  J.,  1909,  519.— T.  F.  B. 

i'tmie    and    other    fibres ;     Process    for    rendering  

icater-repellent    and    for    permaneiitly    colouring  them 

(lithovt  the  use  of  dyestuffs.  A.  M.  Hai't.  Fr.  Pat. 
402,415,  April  20,  1909. 

v.F.  Eng.  Pat.  13,020  of  1908  ;   this  J.,  1909,  472. —T.  F.  B. 

reparing  formaldehydesulphozylates  from  nitroijen- 
flrrivatives  of  methyknesulphoxylates.  Ger.  Pat.  214,043. 
See  VII. 


VII.— ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

•iridiuc     in    "aqua    ammonia"     [ammonia    solution]: 

Determination  of .     A.  C.  Houghton.     J.  Ind.  and 

p:ng.  Cheni.,  1909,  1,  098-700. 

HE  determination  of  pyridine  in  ammonia  solution  is  of 
riportance  to  manufacturers  of  anhydrous  ammonia  for 
frigerating  purposes,  as  it  causes  considerable  trouble 
,[  the  ammonia-compressors.  The  following  method  has 
■en  used  in  practice  for  several  years  and  is  said  to  give 
I'urate  results.  100  c.c.  of  the  ammonia  solution  are 
hited  with  150  c.c.  of  distilled  water,  then  rendered 
utral  to  methyl  orange  by  means  of  dilute  (1  : 3) 
il[)hurio  acid,  and  after  adding  5  c.c.  of  N/1  caustic 
"la.  distilled.     The  vapours  are  passed  through  100  c.c. 

a  .solution  of  sodium  hypobromite  {25  c.c.  of  bromine 
Med  to  a  solution  of  100  grms.  of  caustic  soda  in  1000  c.c. 

water),  and  then  into  A/ 10  acid.  The  ammonia  is 
■lomposcd  by  the  hypobromite  solution,  with  formation 

nitrogen,  so  that  only  pyridine  is  absorbed  by  the  acid, 
111  titration  of  the  excess  of  acid  gives  the  necessary  data 
'.'  calculating  the  amount  of  pyridine  present. — A.  S. 

I II Stic  lime,  tic.  ;    Determination  of  in  the  presence 

(if  calcium  carbonate.  Heyer.  Chem.-Zeit.,  1909, 
33,  1157— 115S. 

(he  process  for  the  determination  of  oxides,  hydroxides, 
iucratcs  of  alkahne-earth  metals  in  presence  of  carbon- 
'  s,  phosphates,  sulphates,  etc.  of  the  same,  which  depends 
I  treatment  with  a  cold  dilute  aqueous  solution  of 
imonium  chloride,  and  subsequent  determination  of  th<' 
-^olved  lime,  results  sufficiently  accurate  for  technical 
u  poses  can  be  obtained  only  if  the  substance  contains  so 
uch  caustic  lime  that  on  adding  the  ammonium  chloride 


solution,  at  least  1  grm.  of  free  ammonia  is  liberated  per 
100  c.c.  of  solution  ;  otherwise  an  appreciable  amount 
of  calcium  carbonate,  etc.,  will  be  dissolved.  If  the 
method  is  applied  to  substances  containing  only  small 
quantities  of  caustic  lime  in  presence  of  large  quantities 
of  calcium  carbonate,  at  least  1  grm.  of  free  ammonia 
should  be  added  to  100  c.c.  of  the  ammonium  chlorida 
solution  used.  A  stiU  larger  excess  of  free  ammonia 
further  decreases  the  solubility  of  calcium  carbonate  in 
ammonium   chloride   solution.-— J.  L.  H. 

Sodium  carbonate  and  sodium  thiosulphate  ;    Spontaneous 

crystallisation  of  solutions  of .     B.M.Jones.     Chcm. 

Soc.  Trans.,  1909,  95,  1672—1683. 

SuTEKSATURATBD  Solutions  of  sodium  carbonate,  free 
from  crystal  nuclei,  are  found  to  crystallise  at  definite 
temperatures  when  slowly  cooled  (or  in  some  cases  heated) 
and  subjected  to  mechanical  friction,  and  supersolubility 
curves  have  been  traced,  giving  the  temperature  of 
spontaneous  crystallisation  of  supersaturated  solutions 
of  varj^ng  strengths  and  showing  the  conditions  under 
which  ice  and  the  compounds,  NaoCOj.lOHjO  and 
Na2C03,H,0.  are  formed  ;  these  curves  lie  very  roughly 
parallel  to  the  solubility  curves.  The  less  stable  hydrate, 
Na3C03,7H20,  is  rarely  produced,  t'he  conditions  favouring 
its  formation  occurring  only  between  narrow  limits  of 
concentration,  and  even  in  such  solutions  there  is  an  almost 
equal  tendency  to  produce  the  deeahydrate.  Super- 
saturated solutions  of  sodium  thiosulphate,  containing 
0 — 40  and  179 — 255  parts  of  anhydrous  salt  to  100  parts 
I  of  water,  also  crystallise  at  definite  temperatures,  and 
supersolubility  curves  are  given  for  ice  and  the  mono- 
hydrate,  NaoSoOajHnO  (secondary).  Of  the  14  possible 
soUd  phases  these  are  the  only  two  which  crystallise 
spontaneously,  within  the  space  of  one  or  two  hours, 
from  suiJcrsaturated  solutions  which  are  slowly  cooled  and 
constantly  shaken,  but  the  anhydrous  salt,  the  primary 
dihydrate,  Na„S203,2H,0,  the  secondary  pentahydrate, 
Na2S;03,5H.20,  and  the  ordinary  (primary)  pentahydrate 
have  been  obtained  from  solutions  kept  at  rest  for  longer 
periods. — F.  Sodn. 

Carbonates     of    some     heavy     mctah.     K.     Feist.     Arcli. 
Pharm.,  1909^  247,  439—447. 

Satisfactory  results  for  the  preparation  of  carbonates 
of  the  heavy  metals  can  be  obtained  by  the  addition  of 
water  to  a  mixture  of  a  salt  of  the  metal  and  sodium 
carbonate  in  suitable  proportions.  Basic  zinc  carbonate 
was  prepared  by  powdering  together  100  grms.  of  crystal- 
lised zinc  sulphate  and  120  grms.  of  sodium  carbonate 
crystals,  water  was  then  added,  and  the  precipitate  col- 
lected and  washed  «-ith  cold  water.  It  had  approximately 
the  composition,  ZnC03,Zn(0H)o.  A  mi.'iture  of  100  grms. 
of  copper  sulphate  crystals  with  140  gnus,  of  sodium 
carbonate  crystals  gave  a  basic  copper  carbonate  which 
generally  contained  traces  of  basic  copper  sulphate, 
liqual  weights  of  lead  acetate  .nnd  sodium  carbonate 
crystals,  when  treated  in  the  same  way,  gave  a  basic  lead 
carbonate,  which  differed  very  little  in  its  composition 
from  that  of  normal  lead  carbonate.  The  basic  carbonates 
of  aluminium  and  iron  can  be  prepared  by  similar  reactions 
imd  give  products  which  serve  as  the  starting  point  for 
the  production  of  other  salts  of  these  metals. — F.  SliDN. 

Silver  sulphite  ;  Action  of  heat  on ,  and  on  the  alkali- 
silver  sulphites.  H.  Baubigny.  Comptea  rend.,  1909, 
149,  735—737. 
The  statement  is  commonly  found  in  te.xt-books  that  silver 
sulphite  and  the  alkali-silver  suli)hites,  heated  to  100"  C, 
or  boiled  with  water,  form  metallic  silver,  sulphate,  and 
sulphur  dioxide.  The  real  fact  is  that  dithionatc  is  formed 
under  these  circumstances,  and  that  only  when  the  tem- 
perature is  further  raised,  does  this  decompose  into  sulphate 
and  sulphur  dioxide. — J.  T.  D. 

Salts  in  non-aiiueows  solutions  ;    Reactions  of  .     A. 

Nauraann.     Ber.,  1909,  42,  3789—3790.     (See  also  this 
J.,  1904,  1088,  and  1905,  26). 

The   following   salts   are   soluble   (those   marked  *   with 
difficulty   or   sparingly)   in   methyl   acetate :     Potassium 
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thiocyanate,  iodide,*  permanganate* ;  Sodium  iodide, 
thiocyanate ;  Lithium  bromide,  chloride.*  iociide,  thio- 
cyanate ;  Rubidium  iodide ;  Ammonium  thiocyanate ; 
Barium  iodide,  hroinide*  ;  Strcmtium  bromide  ;  Calcium 
nitrntc,  bromide  ;  Jlapncsium  bromide.*  iodide*  ;  Cuprous 
bromide,*  chloride,*  iodide ;  Cupric  bromidi',  chloride, 
thiocyanate ;  Zinc  bromide,  chloride,  iodide,  nitrate ; 
Lead  iodide*  ;  Cadmium  bromide,*  iodide  ;  Ceric  clJoride*, 
bromide  ;  Chroii.iuni  trichloride,*  trioxidc  :  Manganous 
chloride*;  Ferrous  chloride;  Ferric  chloride*:  Cobalt 
bromide,  chloride,  iodide,  nitrate,  thiocyanate  ;  Nickel 
chloride,*  nitrate*  ;  'J'hallous  iodide*  ;  Thallic  chloride*  ; 
Uranium  bromide,  nitrate  ;  Uranyl  chloride,  iodide ; 
Bismuth  chloride,  iodide ;  Stannous  chloride ;  .Stannic 
iodide ;  .Silver  nitrate,*  arsenite ;  Mercurous  iodide,* 
nitrate  ;  Mercuric  chloride,  bromide,  ioilidc,  cyanide, 
-potas.sium  iodide;  Auric  bromide  ;  Platiiiic  <-ldoride*  ; 
Palladious  iodide  ;  Iodine  ;  Sulphur.*  The  followinj;  are 
insoluble  : — Potassium  chloride,  chlorate,  perchlorate, 
carbonate,  bicarbonate,  nitrate,  nitrite,  sulphate,  bi- 
£ulphate.  anhydrosulphatc  (pyrosulphate).  fluoride,  bro. 
niide,  bromate,  iodate,  periodate,  cyanide,  suli  hide, 
silicate,  silicofluoride.  chromatc,  ])yropho<])hate,  ferro- 
cyanidc,  ferricyanide.  ])yroantimonate,  hydroxide  ;  .Sodium 
chloride,  chlorate,  bromide,  bromate,  iodate.  periodate. 
fluoride,  nitrate,  nitrite,  carbonate,  liicarbonate.  anhydro- 
borate,  sulphate,  sulphite,  bisulphite,  phosphate,  pyro- 
phosphate, silicate,  silicoHuoride,  molybdate,  tungstate, 
hydroxide  ;  Lithium  lluoride,  iodate,  carbonate,  sulphate, 
metaborate,  pyroborate,  phos])hate,  silicate,  silicofluoride, 
hydroxide ;  Cesium  chloride,  sulphate  ;  Kul>idium 
chloride,  bromide,  nitrate,  sulphate  ;  Ammoniuui  chloride, 
bromide,  nitrate,  sulphate  ;  Barium  chloride,  chlorate, 
bromate,  cy.anidc,  sulphate,  sulphite,  dithionate,  nitrate, 
carbonate,  tetraborate,  chromatc,  phosphate,  oxide  ; 
Strontium  chloride,  carbonate,  metaborate.  nitrate, 
sulphate,  sulphide,  oxide;  Calcium  chloride  ('!).  fluoride, 
carbonate,  sulphate,  sulphite,  tetraborate,  phosphate, 
silicate,  sulphide,  oxide ;  Magnesium  chloride,  tluoride. 
sulphate,  l>isulphate.  carlionate,  silicate,  arsenate,  oxide  ; 
Cuprous  thiocyanate  ;  C\ipric  fluoride,  cyanide,  nitrate, 
sulphate,  carbonate,  phosphate,  silicate,  silicofluoride, 
sulphide,  borate,  arsenate.  Zinc  fluoride,  cyanide,  car- 
bonate, sulphate,  phosphate,  oxide ;  Lead  chloride, 
bromide,  nitrate,  sulphate,  jjhosphatc,  silicate,  basic 
carbonate ;  Cadmium  chloride,  carbonate,  sulphate, 
o.\ide ;  Clirominm  fluoride,  carbonate,  sulphate,  phos- 
phate ;  Erbium  sulphate  ;  Manganous  carbonate,  sul- 
phate, phosphate ;  Ferrous  sulphate,  sulphide ;  Ferric 
sulphate  ;  Cobalt  cyanide,  sulphate,  carbonate,  phosphate, 
arsenate  ;  Luteo-  and  Purpureo-cobalt  chlorides  ;  Nickel 
cyanide,  sulphate,  phosphate  ;  Thallovis  chloride,  bromide, 
carbonate ;  Bismuth  sidphate ;  Aluminium  potassium 
sulphate ;  .Stannic  sulphide ;  Silver  chloride,  bromide, 
iodide,  iodate,  nitrate,  cyanide,  thiocyanate,  carbonate, 
sulphate,  phosphate ;  Mercurous  cldoride,  bromide  ; 
Mercuric  sulphate :  Palladic  iodide.  The  solutions  of 
iodides  are  at  first  clear  and  colourless,  but  become  gradu- 
ally yellow  and  brown  from  separation  of  iodine. 

Pnlasfium  thinci/aiialc  reacts  with  sodium  iodide, 
forming  a  precipitate  of  potassium  iodide  ;  using  excess 
of  sodium  io<lide.  the  whole  of  the  potassium  is  precipi- 
tated. With  lithium  nitrate,  a  precipitate  of  jiotassium 
nitrate  falls,  but  the  precipitation  is  never  complete. 

Cobalt  chloride  :  1  gnu.  dissolves  in  271  grms.  of  the 
acetate,  giving  a  blue  solution,  from  which  traces  of  water 
precipitate  on  the  glass  vessel  a  red  deposit  of  textile-like 
appearance.  The  solution  with  potassium  thiocyanate 
precipitates  (completely,  if  the  cobalt  solution  be  in  excess) 
potassium  chloridi'.  With  lithium  nitrate,  lithium  chloride 
falls,  but  some  lithium  always  remains  in  solution.  Dry 
ammonia,  passed  into  the  cobalt  .sohrtion,  gives  a  rose-red 
precipitate  of  composition  represented  by  the  formida, 
CoCU.liXH:,. 

Cobnll  bromide  dissolve."!  to  the  extent  of  1  grni.  in 
O'T  grms.  of  the  acetate.  It  precipitates  ))o(as.sium  com- 
pletely as  bromide  from  the  thiocyanate.  With  ammonia 
it  vicids  a  coTupound,  CoBr^.dXH^,  which  at  12n'  C.  gives 
off  ammonia,  leaving  the  substance,  CoBr._,.'2NHu. 
H.vdrogen  sulphide  produces  hardly  any  effect  on  the 
cobalt    bromide    solution,    but    a    mixture    of    hydrogen 


sulphide  and  ammonia  precipitates  the  cobalt  completelj  { 
as  sulphide,  leaving  ammonium  bromide  in  solution. 

C(i/jrie  chloride  :  1  grm.  dissolves  in  181  grms.  of  the 
acetate.  Stannous  chloride  forms  cu])rous  chloride 
which  prec!i)itates.  Ammonia  gives  the  con>)  ound, 
CuClo,')XH3.  which  at  IS.")"  forms  the  com|K)und. 
CuCI.,.2NH3.  Hydrogen  sulphide  precipitates  cupric 
sulphide. 

Mercuric  chloride:  1  grm.  dissolves  in  S-^.'i  grms.  of 
methyl  acetate.  Precipitates  ]iotas.sinm  or  ammonium 
chloride,  but  not  completely,  from  the  corn-siKinding 
thiocyanate,  barium  chloride  completely  from  the  i^idide. 
Its  chlorine  can  be  completely  ]»recij>itatetl  as  pota.<?sium 
chloride,  by  excess  of  pota.ssiu in- mercuric  iodide.  Ammonia 
yields  the  compound,  HgCl.,,2NH3,  hydro^n  sulphide 
gives  the  compound,  HgCU.iHgS.  and  a  mixture  of  the 
two  gives  mercuric  sulphide.  Stannous  chlori.lc  in  deficit 
precipitates  calomel,  in  excess  metallic  mercury. 

Mercuric  bromide  :  1  grm.  dissolves  ir  4'>Ct  grn.s.  of 
the  ester.  With  ammonia,  hydrogen  sulphide,  and  a 
mi.xture  of  the  two,  it  behaves  analogously  to  the  chloride. 

Calcium  nitrate  :  1  grm.  dissolves  in  I  -44  crms.  of  methyl 
acetate.  Tfydrochloric  acid  gas  produces  a  pni  ipitatc 
having  the  composition  rcf  resented  hyCaC^U.Clli^.CddCHj. 
Neither  mercuric  chloride,  stannous  chloride,  zinc  (  hloride, 
cupric  chloride,  nor  cobalt  chloride  produces  any  preci- 
pitate. 

Calcium  chloride  :  This  salt  does  not  dissolve  in  methyl 
acetate,  but  when  shaken  with  it,  produces  the  com|>ound 
described  above,  CaCl2,CH3.COOCH;,.— J.  T.  li. 

Chlorine  and  hi/drogen  ;    Influence  of  gateou.^  oxidex  of 

nitrogen  on  the  rate  of  interaction  of .   D.  L.  Chapman 

and  P.  S.  MacMahou.    Oieni.  Soc.  Proc,  1909,  25,  224. 

It  was  shown  that  the  brown  gas  resulting  from  the  inter- 
action of  nitric  oxide  and  chlorine — presumably  nitrogen 
peroxide — inhibits  the  union  of  hydrogen  and  chlorine 
in  the  light.  The  inhibitor  is  slowly  absorbed  by  the 
chlorine  water  in  the  actiuometer.  and  as  it  is  removed, 
the  electrolytic  gas  gradually  recovers  its  original  sensitive- 
ness ;  the  removal  of  the  last  trace  of  inhibitor  appears  to 
be  facilitated  by  the  action  of  light.  The  retardation 
observed  with  nitrous  oxide  was  so  small  that  the  authors 
conclude  that  this  gas  behaves  as  a  diluent  only.  In 
this  respect  it  resembles  nitrogen  and  carbon  dioxide. 

Bismuth  trisulphide  ;  Solubility  of in  alkali  sulphide), 

and    of    bismuth     trioxide    in    alkali    hydroxides.     3. 
Knox.     Chcm.  .Soc.  Proc,  1909,  25,  22G.  ' 

The  author  finds  that  dried  precipitated  bismuth  sulphide 
dissolves  in  solutions  of  both  sodium  and  potassium 
sulphides,  and  that  the  solubility  increases  rapidly  with 
the  concentration  of  the  alkali  sulphide.  The  solubihiy 
in  potassium  .sulphide  is  rather  greater  than  in  sodium 
sulphide  of  the  same  concentration.  The  addition  of 
alkali  hydroxides  to  the  alkali  sulphide  .solutions  greatly 
increases  the  solubility  of  lusmuth  sul|ihide.  In  a  solu- 
tion of  sodium  disulphide  the  solubility  of  bismuth  sulphide 
is  about  one-third  of  that  in  the  corres]ioi.ding  strength 
of  the  monosulpliidc.  whilst  in  solutions  of  amniomuni 
sulphide  and  of  alkali  hvdrosulphi<ics  and  hydroxides, 
bismuth  sulphide  is  insolul>le.  From  these  facts  it  is 
shown  that  the  solubility  of  bismuth  sulphide  in  alkah 
suli)hide  solutions  must  depend  on  the  formation  of  • 
complex  anion  with  the  sulphur  ion  of  these  solution.*. 
Bismuth  trioxide  dissolves  to  a  slight  ixtcnt  in  alkali 
hydroxides,  the  solul>ility  Ining  approximately  propor- 
tional to  the  concentration  of  thi'  alkali  hyilioxidf. 
Towards  strong  bases  it  therefore  behaves  as  the  anhydride 
of  a  weak  acid,  but  to  a  much  less  extent  than  the  corre- 
sponding oxides  of  arsenic  and  antimon.v. 

Carhnn  ;  Ordinary .     11.  Le  Cluitelier  and  \\'ologdinc. 

Comptes  rend.,  1909.  148.  171.^>— I7I8. 
It  is  generally  believed  that  there  exist  several  distinct 
modifications  of  amorphous  carbon  having  dilTerenl  specific 
gravities  and  heats  of  combustion.  (If  these  ilitlerent 
varieties,  however,  the  authors  have  fuinid  that  acetylene 
black  aiul  retort  carbon  contain  notable  quantities  of 
graphite.     This  finely-divided  graphite  yields  on    oxida- 
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tion  graphitic  oxide,  which  settles  only  with  extreme 
sl(5^vness  and  thus  may  escape  recognition  ;  it  can  be 
identified  by  the  production  of  a  voluminous  mass  of 
JIN  ii'L'iaphitic  oxide  on  deflagration.  Lampblack,  sugar 
rhin  111,  wood  charcoal,  and  carbon  filaments  of  electric 
iiiianclesccnce  lamps  were  found  to  be  free  from  graphite. 
Sijecimens  of  these  four  kinds  of  carbon  when  purified  by 
treatment  with  chlorine  at  red  heat,  and  then  freed  as  far 
a<!  possible  from  gases  by  compression  and  the  action  of  a 
vacuum,  were  found  to  have  specific  gravities  ranging 
from  1-7  to  1-8.  The  authois  consider  that  in  all  proba- 
bility only  one  variety  of  amorphous  carbon,  of  sp.  gr. 
aljoiit  1  -8,  exists,  the  lower  values  being  due  to  inclusions  of 
_'a,s.  Acetylene  black  and  retort  carbon,  which  as  stated 
iliovc,  contain  graphite,  had  specific  gravities  of  2-0o  .and 
I'.tO  after  similar  treatment;  moreover  the  residue  left 
nfter  partial  combustion  of  acetylene  black  had  the 
sp.  gr.  -J-Io. — A.  S. 

Oiyh'/drcgen  gas  ;    Caialysis  of by  mean.;  of  colloidal 

palladium.  C.  Paal  and  W.  Hartmann.  .J.  prakt. 
Chem.,  1909,  80,  337—348. 

ExPERiMBN'TS  on  the  catalytic  behaviour  of  solutions  o' 
colloidal  palladium  (this  J..  1904,  208)  towards  mixtures 
of  hydrogen  and  oxygen  show  that  the  presence  of  even  a 
5li._'ht  excess  of  hydrogen  greatly  accelerates  the  formation 
of  water,  a  maximum  lacing  reached  when  3'64 — 1"2'7(> 
volumes  of  hydrogen  are  present  to  1  volume  of  oxygen  ; 
a  large  excess  of  o.\ygen  causes  a  marked  reduction  in  the 
speed  of  catalysis.  Palladium  thus  behaves  quite  differ- 
ently from  platinum  which  produces  its  maximum  effect 
with  normal  oxyhydrogen  gas. — F.  Sodn. 

Ih'.colorising   propiriies    of   different    kinds    of   amorphous 
carbon.     Pelet   and   Mazzoli.     See  V. 

De.lermining    sulphur    in    alkali    polysulphides.     Dusserre 
and  Vuilleumier.     See  XVIIIC. 

Ddccling  arsenic  acid  in  presence  of  arseniou-i  acid.     Lutz 
and  Swinne.     See  XXIII.     Inorg.  Quant. 

Nitrates  from  the   atmosphere.      Birkelimd-Eyde   process. 
S.  Eyde.     See  XV. 

Patents. 

"Sulphuric  acid;    Apparatus  for  the  manufacture  of  dilute 

[by   a   contact   process].     A.    M.    G.    SebUlot    and 

L.  Mauclaue,  Paris.  Eng.  Pat.  2192.  Jan.  29,  1909. 
Under  Int.  Conv.,  Jan.  29,  1908. 

I'uE  process  is  essentially  the  same  as  that  described  in 
!■>.  Pat.  380,672  (see  this  J.,  1908,  690).     The  apparatus 

omprises  a  chamber  provided  with  superposed  perforated 
slielves,  each  covered  with  asbestos  cloth  supporting  the 
finely-divided  catalytic  material.  The  gases  from  the 
roastmg  furnace  are  mixed  with  air  and  steam  and  led 
into  the  top  of  this  chamber,  leavmg  through  a  pipe  at 
I  lie  bottom,  which  is  provided  with  a  cock  for  running 
off  any  condensed  sulphuric  acid.  The  gases  from  the 
ihamber  pass  through  a  lead  worm  immersed  in  cold 
water,  then  through  a  sheet  iron  chamber,  lined  with  lead, 
and  containing  catalj-tie  material  which  is  sprinkled 
with  water,  and  finally  to  the  intake  of  a  fan,  which 
produces  the  necessary  draught  through  the  apparatus. 

—A.  S. 

Sulphur  trioxide  ;    Process  and  apparatus  for  making . 

G.  Eschellmann  and  A.  Harmuth,  St.  Petersburg, 
Assignors  to  General  Chemical  Co.,  New  York.  U.S. 
Pats.  937,147  and  937,148,   Oct.    19,   1909. 

(1).  The  claim  is  for  filtering  lubricating  oil  from  the 
gases  used  in  making  sulpliur  trioxide  by  the  contact 
process,  in  their  transit  from  a  gas-pump  to  the  contact 
chamber.  (2).  The  apparatus  comprises  an  oil-lubricated 
gaa-pump,  a  contact  chamber,  and  a  filter  for  removing 
oil  from  the  gases  in  transit  from  the  pump  to  the  contact 
i-liamber. — 0.  R. 


Concentration  oj  acids  ;      Process  and  apparatus  for  the 

continuous ,  the  extraction  of  nitric  acid  by  distillation 

from  mixtures  containing  sulphuric  acid,  etc,  Aktie- 
bolaget  Swedish  Nitric  Syndicate.  Fr.  Pat.  402,078, 
April   15,   1909.     Under  Int.  Conv.,  May  6,   1908. 

For  the  continuous  concentration  of  sulphuric  or  other 
acid  or  the  separation  of  nitric  acid  by  distillation  from 
admixed  sulphuric  acid,  the  acid  is  allowed  to  flow  down 
a  vertical  column  filled  with  refractory  material,  which 
is  heated  externally  by  being  enclosed  in  a  funiace  shaft, 
and  at  the  same  time  a  current  of  hot  air  or  other  suitable 
gas  is  made  to  pass  upwards  through  the  column.  The 
air  may  be  heated  by  passing  down  through  a  pipe  in  the 
same  shaft,  or.  the  column  may  lie  furnished  with  openings 
in  its  lower  parr,  through  which  the  heated  gases  from  the 
shaft  may  be  drawn  or  forced.  A  very  slight  current  of 
gas  is  found  sufficient  to  greatly  increase  the  efficiency  of 
the  column. — F.  Sodn. 

Nitric  acid;    Process  and  apparatus  for  the  concentration 

of .     Aktiebolaget  Swedish  Nitric  S\-ndicate.     Fr. 

Pat.  402,079,  April  lo,  1909.  Under  Int.  Conv.,  May  G, 
190S. 

The  process  is  for  the  concentration  of  dilute  nitric  acid 
and  especially  of  the  weak  acid  obtained  by  the  oxidation 
of  atmospheric  nitrogen.  The  concentration  is  effected 
in  two  steps,  being  first  carried  to  about  (iO  per  cent, 
by  dii'cct  contact  with  hot  gases,  such  as  those  coming 
from  the  electric  furnaces,  and  then  to  90 — 97  per  cent, 
by  mixing  with  strong  sulphuric  acid  and  distilling 
off  the  nitric  acid,  preferably  using  the  apparatus  described 
in  the  preceding  abstract.  The  waste  heat  from  the 
furnace  gases  is  utilised  in  three  stages  in  the  following 
order: — (1),  in  heating  apparatus  for  the  continuous 
concentration  of  the  diluted  sulphuric  acid,  resulting  from 
the  above  process  for  concentrating  nitric  acid,  in  order 
to  bring  it  up  to  its  original  strength  acain  :  (2),  in  heating 
the  column  in  which  the  nitric  and  sulphuric  acids  are 
separated  ;  and  (3),  in  concentrating  the  weak  nitric  acid 
up  to  00  per  cent.,  preferably  by  direct  contact  with  the 
hot  gases  in  a  series  of  four  absorption  towers.  The 
necessary  cooling  of  the  gases  from  the  electric  furnaces 
is  thus  effected,  and  a  large  proportion  of  the  acid  produced 
may  be  concentrated  to  9.") — 97   per  cent,   strength. 

— F.  SoDN. 

Alkali   carbonates;      Manufacture   of .     L.    Eiviere. 

Third  Addition,  dated  AprU  9,  1909.  to  Fr.  Pat.  396,448, 
Nov.  16,  190S  (this  J.,  1909,  599,  707,  937). 

The  alkali  fluoride  is  obtained  by  decomposing  the 
fluosilicate  in  an  electric  furnace  or  by  electrolysis,  mstead 
of  as  previously  described.  It  is  then  converted  into 
carbonate,  as  before,  by  interaction  with  calcium  car- 
bonate ;  but,  as  not  more  than  70  per  cent,  of  the 
fluoride  is  thus  decomposed,  an  additional  treatment 
with  an  alkaline-earth  aluminatc  is  proposed  ;  this 
ilecomposes  the  remainder,  giving  a  soluble  alkali  aluminatc, 
which  may  be  decomposed  in  solution  by  carbon  dioxide, 
to  give  "the  alkali  carbonate  aud  a  precipitate  of 
aluminium  hydroxide. — F.  Sodn. 

Brine;   Treatment  of  .     G.  W.  Malcolm,  Davenham, 

and  F.  T.  Munton.  Winsford,  Cheshire.  Eng.  Pat. 
19,302,  Sept.  14,  1908. 

A  PORTION  of  the  raw  brine  is  electrolysed,  and  the 
resulting  alkaline  solution  is  mixed  with  the  main  bulk 
of  the  raw  brine,  whereby  the  magnesia  and  part  of  the 
lime  present  are  precipitated.  The  mixture  is  filtered, 
and  the  clear  liquor  is  then  mixed  with  a  further  quantity 
of  the  electrolysed  brine,  and  carbonated  by  means  of 
flue  gases,  to  precipitate  the  remainder  of  the  lime  as 
calcium  carbonate.  The  flue  gases  are  derived  from 
steam  generators,  which  operate  non-condensing  engines, 
by  wliich  the  dynamos  producing  the  electric  current  are 
driven,  the  exhaust  steam  being  used  to  heat  the  vacuum 
pans,  in  which  the  purified  brine  is  evaporated.  The 
chlorine  evolved  in  the  electrolysis  is  collected  and  used 
for  the   manufacture  of  bleaching  powder. — 0.  R. 

0  2 


119S 


Ci..  VII.— ACIDS,  ALKALIS.  SALTS,  &  NON-METALLIC  ELEMENTS. 


[Sov.  SO,  1909. 


Potassium  saUs  ;    Process  for  the  removal  of  magnesium 

chloride    from   sohitions    of   crude    .     Consolidierto 

AlkaU-Wcrkc,    Act.-Ges.     Gcr.    Pat.    214,948,    Jan.    3, 
1908. 

The  solution  of  the  crude  potassium  salts  is  treated 
with  carnallite,  whereby  potassium  cliloridc  is  precipitated, 
tlic  liquor  being  warmed  to  prevent  lowering  of  tem])erature 
during  this  operation.  The  mother  liquor  from  the 
potassium  chloride  is  tlien  concentrated  eitlier  in  a  vacuum 
apparatus  or  in  an  apparatus  in  wliich  evaporation  is 
effected  by  a  current  of  air,  so  that  the  iieat  of  the  liquor 
is  utilised.  Carnallite  separates  from  the  concentrated 
liquor,  and  is  used  over  again,  whilst  the  final  liquor  is 
very  rich  in   magneeiura   chloride. — A.  S. 

Silica;     Manufacture    of   gelatinous    .     A.    Poulson, 

Famworth,  Lanes.  Eng.  Pat.  491,  Jan.  8,  1909. 
Sodium  sihcate  solution  of  about  25°  Tw.  is  mixed  with 
dilute  liydrochloric  acid  of  about  15°  Tw.  The  separation 
of  gelatinous  silica  is  complete  in  24  to  30  hours,  after 
which  it  is  washed  free  from  sodium  chloride  and  other 
soluble  matter. — O.  R. 

Aluminium    nitride ;     Production    of    .      0.    Scrpek, 

Niedermorscliweiler,  Germany.  Eng.  Pat.  15,996, 
July  8,  1909.  Under  Int.  Conv.,  Sept.  22,  1908. 
Alttjuxa  and  caibou  in  the  presence  of  iron  arc  heated 
in  a  current  of  nitrogen  in  an  electric  furnace.  The 
aluminium  carbide  first  formed  reacts  with  excess  of 
ahimina  to  form  metallic  aluminium,  which  at  once 
combines  with  nitrogen  to  form  aluminium  nitride.  To 
carry  out  the  jirocess  continuously,  a  bath  of  iron  carbide 
is  kept  in  circulation  by  means  of  a  stream  of  producer 
gas,  which  is  supplied  through  au  apparatus  acting  like 
a  circulating  injector.  A  mixture  of  alumina  and  carbon 
is  supplied  at  one  end  of  the  furnace  and  molten  aluminium 
nitride  is  drawn  off  at  the  other.  The  escaping  carbon 
monoxide  is  collected  and  used  to  prc-heat  the  raw 
materials. — 0.  R. 

Precipitated  barium  sulpltate  and  carbonate  ;    Manufacture 

of [from  liari/tes].     C.  E.  Maistre.     Fii-st  Addition, 

dated  April  20,  1909,  to  Fr.  Pat.  383,758,  Nov.  8.  1907 
(this  J.,  1908,  405). 
The  crude  l)arium  sulphide,  obtained  by  the  process 
previously  claiuu'd.  is  lixiviati'd  with  a  solution  of 
ammonium  chloride,  so  as  to  form  barium  chloritle  and 
animonium  sulphide,  which  are  separated  by  distillation. 
The  ammonium  sulphide  may  then  be  deeompo.sed  by 
carbon  dioxide ;  this  causes  a  deposition  of  sulphur 
and  the  formation  of  ammonium  bicarbonate,  wliich 
may  be  made  to  react  with  sodium  elUoride,  so  that 
the'  ammonium  chloride  is  recovered  and  sodium 
bicarbonate  obtained,  the  latter  being  converted  into 
the  normal  carbonate  and  carbon  dioxide  by  calcination. 
The  barium  chloride  may  either  be  crystallised,  or  the 
solution,  containing  more  or  less  ammonia,  may  be  treated 
with  carbon  dioxide,  in  order  to  transform  it  into  barium 
carbonate.  The  precipitated  sulphur  may  be  converted 
into  sulphuric  acid  for  the  production  of  precipitated 
barium  sul2>hatc. — F.  SoDN. 

Hydrogen  peroxide  ;  Manufacture  of  stable,  solid  mixtures' 

yielding  on  treatment  with  water.     Chem.    Werke 

vorm.  H.  Bvk.     Fr.  Pat.  401,91 1,  April  9,  1909.     Under 
Int.  Conv.,"  April  14,  1908. 

A  PERBORATE,  totally  or  partially  dehydiutcd,  is  mixed 
with  the  equivalent  amount  of  a  dry,  solid,  organic  or 
inorganic  acid,  or  of  a  solid  acid  salt,  to  form  a  mixture, 
which  yields  hydrogen  peroxide  as  soon  as  it  is  brought 
into  contact  with  water. — 0.  R. 

Compounds  containing  oxygen  and  nitrogen   [nitrates  and 

nitrites] ;    Production  of  by  electrical  means.     P. 

Bunet  and  A.  Badin.     Fr.  Pat.  402,012,  Aug.  17,  1908. 

The  object  of  the  invention  is  to  effect  an  improvement 
in  the  yield  of  oxides  of  nitrogen  obtained  by  means  of 
the  electric  arc  ;  this  is  done  by  maintaining  the  tem- 
perature of  the  are  practically  constant  during  its  existence, 
and  by  suddenly  cooling  the  products  by  contact  with 


a  liquid,  such  as  water  or  alkali,  capable  of  absorbing  the 
oxides  of  nitrogen.  The  constant  temperature  is  attained 
by  using  an  alternating  current  of  fairly  high  frequency 
(200 — IttOO  periods  \>ev  sec),  as  directly  obtainable  with 
an  ordinary  generator.  The  electrodes  are  arranged  to 
form  an  iquight  fork  contained  in  a  closely  fitting  chamber 
of  refractory  material,  through  which  a  regulated  supply 
of  air  nuvy  be  passed  from  below  and  which  opins  above 
into  a  larger  chamber  ;  a  succession  of  expanding  arcs 
travels  up  between  the  electrodes,  and  each  is  iinmeiliately 
extinguished  at  the  entrance  to  the  upper  chamber  by 
jets  of  the  pulveri.sed  absorbing  liquid,  which  absorbs 
the  oxides  of  nitrogen  in  the  state  of  oxidation  in  which 
they  exist  at  the  instant  of  extinguishing  the  arc;  all 
dilution  of  the  treated  air  is  thus  avoided. — F.  Sodn. 

Ammonium  sulphate;   Apparatus  for  granulating,  drying, 

and  screening  .     Soe.  du  Gaz  de  Paris.     Fr.   Pat. 

402.104.  .\ug.  21,  1908. 

The  wet  salt  is  fed  through  a  hoi)per  containing  a  dis- 
tributing appliance,  to  the  bottom  of  a  chain  elevator, 
which  conveys  it  into  a  granulating  a))paratus.  This 
consists  of  a  scries  of  parallel  plates,  milled  at  their  edges 
and  mounted  on  a  common  vertical  axle,  about  whieh 
they  rotate  horizontally  between  baffle-knives,  which  are 
fixed  to  the  casing  cif  the  apparatus.  Passing  from  the 
granulating  apparatus,  the  material  falls  into  a  drying 
chamber,  which  consists  of  a  long  horizontal  cylinder 
fitted  with  a  screw  conveyor.  Hot  gases  pass  from  a 
furnace  through  the  cylinder  in  the  op|)osite  dii-eetion 
to  that  of  the  material.  Near  the  extremity  of  the 
drying  chamber,  the  dry  salt  falls  through  a  screen  into 
a  delivering  hopper,  any  material  which  is  too  coarse  to 
pass  through  the  screen,  being  propelled  by  the  coiweyor 
against  a  grooved  plate,  which  forms  the  end  wall  of  the 
drying  ehamljcr.  The  material  thus  lodged  between  the 
end  of  the  conveyor  and  the  grooved  plate,  is  thereby 
subjected  to  a  process  of  trituration,  which  enables  it  to 
pass  through  the  screen. — 0.  R. 

Oas-pump    [especially    for    the    compression     of    ftulphur 
dioxide].     J.  Carrier.     Fr.  Pat.  402.810,  May  6.  1909. 

A  CAST  iron  piston  works  vertically  insiile  a  cast  iron 
cylinder,  which  forms  the  body  of  the  pump.  The  latter  j 
is  fitted  witli  u))pcr  and  lower  inlet  valves  on  the  left 
side,  and  with  u|>per  and  lower  outlet  valves  on  the  right 
side.  Ea(  li  valve  consists  of  a  <  ircubir  rubber  disc  attached 
to  an  iron  washer  of  .^lightly  smaller  diameter,  the  rubber 
disc  fitting  tightly  in  the  mouth  of  a  tube,  which  communi- 
cates with  the  pump,  and  the  outer  portion  of  the  disc, 
between  the  end  of  the  iron  washer  and  the  tube,  having 
free  play  inwards,  for  aspiration,  and  outwards  for  delivery. 
This  is  ensured  by  fixing  the  rubber  discs  inside  with  the 
iron  washers  outside,  in  the  case  of  the  inlet  valves,  and 
in  the  reverse  order  in  the  case  of  the  outlet  valves. 
The  inlet  valves  communicate  by  means  of  suitable  tubes 
with  the  source  of  the  gas  to  be  compi-cs.scd.  an<l  the  outlet 
valves,  by  way  of  a  common  collecting  tube,  with  the 
receptacle  for  the  compressed  gas.  When  the  piston 
descend.s,  gas  is  aspirated  through  the  top  left-hand  valve 
and  delivered  through  the  bottom  right-hand  valve,  the 
bottom  left-hand  val\c  and  the  top  right-hand  valve  being 
at  the  sanu-  time  closed  l\y  the  j)ressnres  produced  in  the 
cylinder.  When  the  piston  ascends,  gas  is  aspirated 
through  the  bottom  left-hand  valve  and  delivered  through 
the  top  right-hand  valve,  the  top  left-hand  valve  and  the 
bottom  right-hand  valve  being  in  this  case  closed  by  the 
pressures  i)roduced. — C).  R. 

Reactions  between  gases  or  mixtures  of  gasu  ;   Process  for 
preventing    decomposition    of    the    reaction-products    in 

chemical    .     A.     Sclierbius.     Gcr.     Pat.     213,709, 

Feb.  21,  1906. 

In  gas  reactions  which  take  place  at  high  temperatures, 
where  it  is  necessary  to  rapidly  cool  the  reaction- j)roduct* 
to  a  point  at  which  the  reverse  reaction  cannot  take  place, 
it  is  proposed  to  effect  this  cooling  by  allowing  the  heated 
and  compressed  gases  to  fiow  out  through  a  relati\'ely 
long  nozzle,  the  diameter  of  wliich  gradually  increases, 
into  a  chamber  in  which  a  lower  pressure  prevails.     The 
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nozzle  itself  is  preferably  cooled.  Claim  is  alternatively 
made  for  cooling  the  gases  by  utilising  their  energy  to 
drive  a  turbine. — A.  S. 

Oxalic  acid  together  with  cryolite  ;  Process  for  the  prepara- 
tion of .     G.  Muth.     Ger.  Pat.  214,040,  June  21, 

1908. 
A  SOLUTION  of  alkali  oxalate  in  aluminium  sulphate  solu- 
tion or  a  mixture  of  alkali  sulphate,  aluminium  hydroxide, 
and  water  is  treated  with  hydrofluoric  acid,  either  gaseous 
or  in  solution,  in  order  to  obtain  a  solution  of  oxalic  acid 
and  a  precipitate  of  artificial  cryolite  (aluminium-sodium 
fluoride).— A.  S. 

Formaldehyde  snlphoxylate.i  ;    Proce.i^  for  the.  preparation. 

of from  iiitro(/e n-derivatives  of  methylenes^ilphoxy- 

lates.  Chem.  Fabr.  von  Heyden  Akt.-Ges.  Ger.  Pat. 
214,043,  July  12,  1908. 
The  claim  is  for  the  preparation  of  formaldehydesulphoxy- 
lates  by  the  action  of  foimaldehyde  on  the  nitrogenous 
derivatives  of  methylenesulphoxylates  obtained  by  the 
action  of  ammonia  or  amines  on  formaldehydesulphoxy- 
lates  or  by  the  reduction  of  the  products  obtained  by  the 
action  of  ammonia  or  amines  on  formaidehydesulphites. 
For  example,  the  reaction  product  from  amiiiomethylene- 
sulphurous  acid  or  its  salts  and  zinc  dust  (alone  or  in 
presence  of  acids)  is  digested,  in  the  form  of  the  zinc 
salt,  with  formaldehyde  and  freshl_\--precipitated  zinc 
hydroxide  in  order  to  obtain  the  slightly  soluble,  basic, 
formaldehyde-zinc  sulphoxylate. — A.  S. 

Charcoal   with   great   absorptive   power ;    Process   for   the 

preparation  of from    finely-divided,  earthy  lir/nites. 

R.  Goldstein.  Ger.  Pat.  213,828,  March  2G,  1907. 
Eakthv  lignites,  unsuitable  for  distillation,  arc  intimately 
mixed  with  a  mixture  of  kaolin  and  water,  and  the  mass  is 
carbonised  in  a  closed  furnace  at  not  too  high  a  tempera- 
ture. For  many  purposes  the  product  is  said  to  possess 
a  greater  decolorising  and  deodorising  power  than  animal 
charcoal  and  similar  substances. — A.  S. 

Sulphuric  acid;  Process  for  the  manufacture,  concen- 
tration,  and  simuUaneous  purification  of  .     G.   C. 

de  Briailles,  Paris.     Eng.  Pat.  22,434,  Oct.  22,  1908. 

See  Addition  of  Oct.  19,  1908,  to  Fr.  Pat.  393,665  of  1907  ; 
this  J.,  1909,  473.— T.  F.  B. 

VIII.— GLASS,   POTTERY,   AND   ENAMELS. 

Silveriny  of  mirrors  ;    Protection  for  the  .      A.  Perot. 

Comptcs  rend.,  1909,  149,  725. 
The  mirror,  freshly  polished  and  freed  from  dust,  has 
poured  over  its  surface  a  dilute  solution  of  celluloid  in 
amyl  acetate,  which  is  then  drained  off  as  far  as  possible. 
The  adhering  solution,  on  evaporation  of  the  solvent, 
leaves  an  extremely  thin  and  uniform  coating  of  celluloid 
on  the  silver,  insufficient  to  interfere  with  the  clearness  or 
brightness  of  the  image,  but  enough  to  protect  the.  metallic 
surface.  The  coating  is  not  very  hard,  and  must  there- 
fore be  protected  from  mechanical  damage  ;  dust  must 
be  removed  from  it  by  a  very  light  feather  brush. — J.  T.  D. 

Ceramic    colcmrs ;     Production    of    .      A.    Heubach. 

Trans.  Amer.  Ceram.  Soc,  1909,  11,  48—59. 
The  diflfercnt  kinds  of  colours  used  in  the  ceramic  industry 
are  classified,  according  to  the  temperature  at  wliich  thev 
are  fired,  as  enamel  colours,  coloured  glazes,  underglazc 
colours  for  low  and  higher  temperatures,  and  colours  for 
sharp  fire.  For  red  enamel  colours,  ferric  oxide  and  gold 
are  used,  the  iron  giving  tints  from  light  orange  red  to 
deep  cherry-red  bv  choosing  a  suitable  temperature ; 
the  tlux  l-0PbO,0-5SiO2,0-5B2O3.  is  recommended. 
Red. brown  to  light  brown  enamels  are  obtained  from 
chromium-iron,  iron-alumina,  and  iron-zinc  colouis. 
A  coral-red  can  be  produced  with  28  parts  of  lead  chromat  c 
and  75  of  a  flux  made  from  85  parts  of  minium  and  15  of 
fUnt.  To  produce  purple,  carmine,  and  pink  enamels, 
gold  is  used.  Gold-purple  is  probably  a  mixture  of 
1  colloidal  gold  and  colloidal  stannic  acid  in  different 
proportions.  Stannic  ammonium  chloride  (pink  salt) 
is  added  to  dilute  gold  chloride  solution  to  obtain  a  purple. 


and  this  may  be  rendered  deeper  in  colour  by  adding 
stannous  chloride.  Ammonia  alum  may  be  sut)stituted 
for  stannic  ammoniuiu  cMoride.  For  these  colours, 
a  fiux  composed  of  0-65— 0-8  PbO,  0-2— 0-25  'Sa.fi, 
00— 0-12KjO,  0-5- 1-0  SiOj,  0-4— 0-5  B.Oj.  is  used. 
It  is  necessary  to  add  a  small  percentage  of  silver  carbonate 
or  chloride  to  prevent  the  colours  turning  violet.  -  All 
these  colours  must  be  fired  in  an  oxidising  atmosphere 
and  at  a  temperature  about  800°  C.  For  higher  fire, 
chromium-tin  stains  are  used,  either  in  the  glaze  or  as 
underglazc.  For  the  production  of  red  glazes  the  com- 
position of  the  stains  is  not  so  essential  as  that  of  the  glazes. 
The  author  is  unable  to  recommend  a  good  glaze  formula, 
but  it  should  contain  much  lead  and  little  or  no  boric  acid. 
If  the  stains  are  to  be  used  as  underglazc,  the}'  should  be 
mixed  with  kaolin  or  the  body-mixture  or  glaze  to  make 
them  adhere  to  the  body  and  unite  with  the  glaze.  The 
stains  themselves  are  of  the  following  compositions  : — 
Dark  red,  0-0047  K,0,  0-9768  CaO,  0-0184  PbO, 
0-011Cr,O3,  Ml  SiOo,  1-12  SnO„  0-005  B.O, ;  pink, 
0-013  K,0,  0-987  CaO,  0-013  Cr.Oj,  2-26  SiO„"l-31  SnO.,  ; 
Ulac,  O-JsKjO,  0-55  Na,0,  0-45  CraO.j,  14-28  SnO,,  l-IO 
B2O3.  Red  copper  glazes  {rouge  flambe,  etc.)  develop 
best  between  cones  4  and  7.  Tliey  must  be  fired  in  a 
reducing  atmosphere,  but  if  reduced  too  much  they  turn 
brown.  Dark  colours  result  from  a  small  content  of  copper, 
0-10  per  cent.,  wliile  an  increasing  amount  of  copper  gives 
lighter  tints.  Seger's  copper-red  glazes  contain  barium 
oxide,  but  the  author  recommends  the  following : — 
0-30  CaO,  0-07  MgO,  0-16  ICO,  0-29  PbO,  0-12  Na.,0, 
0-06  CuO,  0-20  Al.Oj,  1-06  SiO„,  0-11  BoOj,  0-07  SnO,, 
for  a  bluish  red  ;  0-25  CaO,  0-05  MgO,  0-14  K.,0,  0-32  PbO", 
0-12  Na.O,  0-05  ZnO,  0-07  CuO,  0-18  Al.O'a,  2-40  Si0„ 
0-12  B,b3,  0-05  SuO„  for  a  blood  red;  0-31  CaO, 
0-02  MgO,  0-10  K,0,  0-22  PbO,  0-11  Na„0,  0-13  ZnO, 
0-09  CuO,  0-20  Al,03,  1-75  SiOj,  0-22  B.Os,  0-09  SnO.^, 
for  a  light  red.  Rouge-flambi  may  also  be  produced  by 
reducing  the  surface  only  of  the  glaze.  For  colours  fired 
higher  than  cone  9,  red  can  only  be  produced  by  gold  and 
chromium-aluminium  colours,  cither  as  undcrglaze  or 
in  the  body.  The  gold  chloride  may  be  dissolved  in 
glycerin,  or  its  aqueous  solution  be  added  to  a  shp  and  the 
gold  precipitated  by  sodium  hydroxide  and  glycerin  or 
grape  sugar,  or  stannous  chloride.  All  chromium- 
aluminium  stams  should  be  fired  higher  than  the  ware  on 
which  they  are  to  be  applied.  As  a  colouring  ingredient 
for  biscuit  ware,  the  formula  I-O  K.X),  16-.53  AXM^,  1-00 
CtoOj,  3-27  B.2O3,  gives  a  violet-red,  fired  at  cone  14. 
A  salmon  colour,  used  under  the  glaze,  is  given  by  0-046 
K,0,  0-6.58  MgO,  0-296  ZnO.  0-722  Al^Oj,  0-046  Cr^Oj,  0-08 
BoOj.- H.  H.  S. 

Sheet   iron   enamels  ;      Coefficient   of  expansion   of  . 

M.  Mayer  and  B.  Havas.     Sprechsaal,  1909,  42,  497 — 

499. 
The  authors'  determinations  were  made  by  the  Fuess 
method  (Poggendorf's  Annalen,  ISO,  497)  with  rods  about 
100  mm.  long  and  7  mm.  thick,  with  pointed  end.s.  The 
enamel  specimens  were  prepared  by  drawing  from  the 
fused  mass,  and  after  cooling  in  the  air,  were  cut  to 
length,  and  the  ends  ground.  The  residts  obtained  with 
different  enamels  are  shown  in  the  following  table  : — 


Ground 

Cover 

enamels. 

enamels. 

Colour- 

less 

glaze. 

1. 

II. 

ni. 

'■ 

II. 

Silica   

51-00 

64-86 

54-69 

55-91 

51-00 

53-10 

Boric  auhydride  . . . 

15-79 

9-46 

12-47 

R-98 

6-80 

14-3i 

.\lummium  fluoride. 

— 

— . 

3-95 

6-92 

Sodium  fluoride  . . . 

— 

— 

— 

6-03 

9-62 



Calcium  fluoride  . . . 

.■■>.44 

3-67 

4-68 

1-73 

4-58 

Cobalt  oxide 

0-25 

0-21 

0-31 

. . 

.Vlanganesc  oxide  . . 

0-71 

0-51 

0-43 







Alumina 

7-86 

C-45 

8-83 

10-30 

8-85 

7-01 

Lime 

1-51 

1-01 

1-28 

0-54 

1-77 

1-20 

Potassium  oxide    . . 

2-60 

1-71 

2-34 

.    1-73 

2-28 

2-49 

Sodium  oxide 

14-84 

12-12 

14-77 

12-85 

13-39 

17-29 

Coefficient  o£  cubical 

expansion  x  10'  . 

288-0 

245-1 

289-2 

326-7 

348-0 

309-6" 

1200 


Cl.  IX.— building  materials,  clays,  mortars,  &  CEMENTS. 


[Kov.  30,  1»0». 


Six  specimens  of  stamped  sheet  iron  had  coefficients 
of  cubical  expansion  ranging  from  384-6  x  10"'  to 
418-5  X  10"',  and  a  specimen  of  rolled  sheet  iron  had  the 
coefficient  420  XlO"'.  The  results  obtained  show  that 
the  genenilly  accepted  view  that  the  function  of  the 
ground  enamel  is  to  equalise  the  differences  between  the 
expansions  of  the  sheet  iron  and  of  the  cover  enamel 
is  untenable.  Actually  the  ground  enamel  has  a  lower 
coefficient  of  expansion  than  the  cover  enamel,  that  of 
the  latter  being  25 — 28  per  cent,  less  than  that  of  the  iron. 
An  iron  rod  having  a  coefficient  of  expansion  of  405  X  10-' 
was  coated  with  a  ground  enamel  having  a  coefficient 
of  289-2  X  I0-'  ;  the  coefficient  of  the  enamelled  rod  was 
402-9  X  10-'  ;  hence  the  ground  enamel  must  possess 
great  elasticity.  The  same  enamelled  rod  when  coated 
with  a  cover  enamel  having  a  coefficient  of  300-3x10-', 
had  a  coefficient  of  expansion  of  363-9  X  K)-',  that  is  the 
expansion  was  reduced  by  about  10  per  cent.  The  above 
results  show  that  the  enamel  is  under  great  tension, 
and  this  mav  explain  the  spontaneous  formation  of  cracks 
in  enamelled  ware.  The  aim  in  practice  should  be  to 
prepare  cover  enamels  of  good  covering  power,  so  that 
only  a  thin  coating  is  required. — A.  S. 

Patents. 


Qlas3  ;    Electric  junmce  for  the  continuous  manufacture  of 

.     M.  Sauvagcon.     First  Addition,  dated  Feb.  6, 

1909,  to  Fr.  Pat.  401,744,  Aug.  7,  1908  (this  J.,  1909, 
1130). 

The  improvements  permit  the  employment  of  a  current 
of  low  tension,  so  that  no  danger  may  accrue  to  the  glass- 
blower.  The  furnace  now  consists  of  a  tank  separated 
into  two  parts  by  a  float  of  refractory  material.  The 
|)art  receiving  the  material  to  be  melted  contains  the 
electrodes,  mounted  so  that  the  current  travels  transversely 
through  the  bath.  The  part  where  the  glass  is  collected 
receives  additional  heat  from  gas  flames  or  arcs  or  an 
electric  resistance.  The  furnace  may  also  be  made  with 
a.  melting-tank  in  the  middle,  and  a  working-tank  on  each 
side.— H.  H.  S. 


Silica  ivare  ;    Preparation  of  acid-resisting  and  refractory 

.     I.  Schlossberg.     Fr.  Pat.  402,428,  April  26,  1909. 

Under  Int.  Conv.,  April  27,  1908. 

The  process  depends  on  the  reaction  represented  by  the 
equation:     Na.Si  ,Oo-|-H.SiFs  =  Na,SiF,+4SiO,-t-H,0. 
The  alkali  silicate  is  made  into  a  vessel  of  the  desired  form, 
and  this  is  then  treated  with  hydrofluosilicic  acid  and    ^ 
heated  to  redness.     According  to  the  temperature,  sodium    , 
silicofluoride,  or  sodium  fluoride  and  silicon  tetrafluoride,   1 
distil  over  and  are  condensed,  while  the  vessel  remains, 
composed  of  pure  silica. — H.  H.  S. 

Mineral  teeth  ;    Mixture  for  the  burnin//  of  artificial . 

H.  Wienand.     Gcr.  Pat.  214,282,  April  9,  1908. 

The  mixture  claimed  consists  of  kaolin,  kieselguhr, 
and  quartz  sand  with  granulated  particles  of  refrac- 
tory motvls.  such  as  nickel  or  nickel  alloys,  saturated 
with  carbon.  The  artificial  teeth,  e.g..  of  porcelain,  are 
placed  on  this  mixture  and  the  burning  carried  out  in 
the  usual  manner.  It  is  stated  that  owing  to  absorption 
of  carbon  from  the  nickel  or  nickel  alloy,  the  metal  fittings 
of  the  teeth  remain  soft  and  unoxidiscd.  and  owing  to 
the  slow  rate  of  cooling  of  the  mixture,  the  production 
of  cracks  in  the  teeth  is  prevented. — A.  S. 

Acid-  and  fire-proof  bodies  consisting  of  pure  silicic  anhy- 
dride ;  Process  for  the  nuinufacture  of .  I.  Schloss- 
berg, Charlottcnburg,  Germany.  Eng.  Pat.  9394, 
April  20,  1909. 

See  Fr.  Pat.  402,428  of  1909  ;    preceding.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Stone;     Fire   proof  and  process  of  manufacturing 

savie.  S.  W.  BergUmd,  Stockholm.  Eng.  Pat.  6299, 
March  16,   1909. 

See  Fr.  Pat.  399,384  of  1909  ;   this  J..  1909,  984.     From 

2  to  20  per  cent,  of  graphite  is  added  to  the  mixture  of 

quartz  and  lime. — T.  F.  B. 

Aluminous  materials  ;     Method  of  treating  .     A.  C. 

Higgins,  Worcester,  JIass.     U.S.  Pat.  930,376,  Aug.  10, 

1909. 
Abrasive  materials  made  by  fusing  alumina  in  the  electric 
furnace  often  contain  iron,  titanium  and  silicon,  either 
as  elements,  alloys,  carbides  or  oxides.  As  these  are 
often  irregularly  disseminated,  and  arc  subject  to  oxida- 
tion and  other  changes,  they  give  rise  to  objectionable 
local  modifications  of  structure.  The  fused  product  is 
accordingly  broken  up  into  suitable  sizes  and  roasted  in 
an  oxidising  atmosphere.  It  may  then  be  sold  for  making 
abrasive  papers  and  the  like,  or  it  may  be  ground,  washed 
with  acid  or  alkaline  solutions,  moulded  with  clay  and 
ir  into  vessels,  and  fired  in  the  usual  way. — H.  H.  S. 


Wood  ;     Process  of  staining,  impregnating,   or    prcsen-ing 

by  chemical  reaction.     A.  Jahn    and  M.   Griinhut. 

Fr.  Pat.  402,527,  .\pril  29,  1909. 
S'BSTANCES  that  have  been  introduced  into  wood  as 
solutions  for  staining  or  preserving  are  usually  washed  out 
in  the  course  of  time  by  the  action  of  water.  To  over- 
come this,  the  wood,  after  being  steamed  to  decomiiosc 
albumin,  is  treated  successively  with  the  solutions  or 
vapours  that  will  form  the  desired  stain  or  preservative 
by  chemical  action.  For  example,  if  it  be  desired  to  stain 
wood  yellow,  a  solution  of  cadmium  chloride  is  first  forced 
into  the  wood,  and  then  a  solution  of  sodium  sulphide 
follows.  Insoluble  cadmium  sulphide  is  formed  in  the 
wood,  w-hile  sodium  chloride  is  washed  out. — H.  H.  S. 

Befractory  basic  stonc!  of  lav  heal  conduclit-ily  ;    Proctst 

for  the  manufacture  of .     J.  Carstens  and  P.  Kreti- 

mann.  Ger.  Pat.  214.-234,  Feb.  .\  1909. 
Highly  basic  materials  such  as  cement  or  slag  are  fused 
and  used  as  bindinp  material  for  the  production  of  stones 
from  basic  granular  materials  such  as  cement  clinker  or 
lime.  Stones  tlnis  produced  are  stated  to  jiossess  good 
strength  and  low  heat  conductivity. — A.  S. 

Cements,  cres.  and  similar  materials  :    Prorr.is  for  treating 

in  a   rotary  kiln.     (J.   Polysius.     First   Addition, 

dated  .^pril  15.  1909,  to  Fr.  Pat."  390,310,  May  16.  lltOg 
(this.T.,  1908,  1021). 
The  im]irovement  consists  in  feeding  the  fuel  into  the 
kiln  under  )iressure.  which  enables  the  feeding  tube  to  be 
much  shortened  and  causes  the  zone  of  greatest  heat  to  be 
displaced  into  the  interior  of  the  cylinder  to  such  an  extent 
that  the  whole  capacity  of  the  cylinder  may  be  utilised, 
and  all  the  cooling  effected  in  the  one  cylinder. — H.  H.  S. 

Wood    preferring ;     Process    for    obtaining    solutions    of 

metallic   ■■'alts  free  from    acid  for   .      H.    Diainand. 

Idaweiche,  Germany.     Eng.  Pat.  23,900,  Nov.  9.  I'.iOS. 

See  Fr.  Pat.  396,974  of  1908 ;  this  J.,  1909.  658.— T.  F.  B. 

Neutralising  solutions  of  salts  [for  irood  prrsern'ng].     B. 

Piamr.nd.    Idaweiche,    Germanv.     U.S.    Pat.    93S.  128, 

Oct.  26,   1909. 
See  Fr.  Pat.  .39t>,974  of  1908  ;  this  J.,  1909,  658.— T.  F.  B. 

Wood  ;  Proctss  of  prejierring .     W.  .A.  G.  von  Heiden- 

stam  and  K.  L.  F.  Fricdeinann,  Stockholm.  U.S.  Pat 
937,802,  Oct.  26,  1909. 

See  Fr.  Pat.  399,712  of  1909  ;  this  J.,  1909,  084.— T.  F.  B. 
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Pcrtiand  cement ;    Waterproof  or  impermeable  and 

process  for  preparing  it.  Meramec  Portland  Cement  and 
Material  Co.     Fr.  Pat.  402.208,  April  20,  1909. 

See  U.S.  Pat.  031, SS4  of  1909  ;  this  J..  1909,  10.37.— T.  F.  B. 


X.— METALS    AND    METALLURGY. 

Blast- jiirnace^  ;  Limit  of  fuel  economy  in  iron .   N.  JI. 

Langdon.  Trans.  Amer.  Inst.  Min.  Eng.,  1909,  919 — 
940. 

Is  order  to  ascertain  whether  additional  large  fuel 
economies  in  iron  blast-furnace  practice  are  likely  to  be 
effected  in  the  future,  the  author  compares  the  theoretical 
fuel  requirements  for  each  detail  of  the  smelting,  with  data 
from  actual  and  hypothetica:  furnace  practice.  He  tabu- 
lates the  direct  heat  requirements  under  ten  heads,  viz., 
reduction  of  iron,  reduction  of  silicon,  expulsion  of 
moisture,  of  carbon  dioxide,  and  of  volatile  substances  in 
the  fuel,  expulsion  of  volatile  substances  in  the  ore  and  of 
combined  water,  fusion  of  the  iron,  fusion  of  the  slag,  and 
decomposition  of  the  moisture  in  the  blast.  The  heat 
carried  off  in  the  flue  gases,  and  in  the  flue  dust,  and  that 
lost  by  radiation  is  classed  under  indirect  utilisation  of  heat. 
The  heat  supplied  comprises,  in  the  zone  of  fusion,  the 
heat  carried  in  by  the  blast  and  that  of  carbon  burning  to 
carbon  monoxide  at  the  tuyeres  ;  in  the  zone  of  reduction, 
carbon  burning  to  carbon  mono.xide  and  carbon  monoxide 
burning  to  carbon  dioxide.  Tables  are  given  showing,  in 
B.T.U.,  the  total  heat  required  theoretically,  and  the  heat 
sup|)lied.  in  the  case  of  27  furnace  runs,  together  with 
details  of  the  charges  and  products.  The  figures  show 
that  although  improvements  may  still  be  effected  in  the 
direction  of  fuel  economy  by  the  elimination  of  moisture 
and  volatile  matter,  yet  there  is  no  room  for  such  striking 
reductions  as  resulted  from  the  use  of  the  drv  blast. 

— F.  R. 

Iron  for  electrical   work  ;   Effect  of  manganese  on  ■ . 

C.  F.  Burgess  and  J.  Aston.  Electrochem.  and  Met. 
Ind..  1909,  7,  476—478.  (See  also  this  J.,  1909,  1134, 
11.35.) 

The  magnetic  permeability,  coercive  force,  andretentivity 
of  different  alloys  of  pure  iron  and  manganese  were  investi- 
gated. A  series  of  10  alloys  containing  from  0-5  to  JO-42 
per  cent,  of  manganese  were  made  b}' heating  the  metals  in 
a  magnesia-lined  graphite  crucible  in  an  electric  resistance 
furnace.  Unannealed  forged  bars  showed  a  successive 
deterioration  in  permeability,  with  increased  manganese 
content,  until  at  10-42  percent,  the  bar  was  non-magnetic. 
.'\nnealing  at  675°  C.  increased  the  permeability  in  all  the 
alloys,  but  a  second  annealing  at  1000°  C.  practically 
reduced  the  permeability  to  that  of  the  raw  forged  bars. 
Three  of  the  bars  were  subsequently  quenched  at  900°  C. 
with  similar  results  to  those  obtained  by  annealing  at 
675°  C.  The  values  for  retentivity  and  coercive  force 
decreased  and  increased  respectively  with  successively 
larger  amounts  of  manganese,  and  both  closely  followed 
the  fluctuation  of  the  permeability  when  the  alloys  were 
subjected  to  similar  thermal  treatment.  A  series  of 
tables  and  curves  is  given. — F.  E. 

Iron  ;     Phosphides    of   .     H.    Le    Chatelier    and    S. 

Wologdine.     Comptes  rend.,  1909,  149,  709—714. 

Ik  chemical  literature  9  phosphides  of  iron  are  described, 
having  the  formulje,  FcoP,  FojP,  FegP,  FcsP.,  Fe^P, 
Fe.Pj,  FeP,  FcjPj,  and  Fe,P,.  Of  these,  five  are  certainly 
mixtures,  and  the  other  four  are  definite  compounds, 
though  the  separate  existence  even  of  two  of  these 
(FeP  and  FcP,)  is  hardly  established  so  certainly 
as  that  of  the  other  two  (FcjP  and  FenP),  the 
evidence  for  which  is  based  on  : — (a).  The  constancy  of 
their  composition  when  prepared  by  different  methods; 
(i),  the  existence  of  characteristic  points  of  magnetic 
transformation  ;  (c),  the  existence  of  maxima  in  the 
fusion  curve  of  phosphorus-iron  mixtures  at  points 
correspneuling  with  their  composition  ;  (d),  their  behaviour 
in  regard  to  solubility  in  dilute  or  concentrated  acids. 
The  modes  of  preparation  and  chief  characters  of  these 


four  phosphides  are  summarised  below  : — FeJP. — By 
treating  phosphoric  pig  irons  with  weak  acids  (Stead) ; 
by  fusing  9  parts  ot  reduced  iron  with  1  part  of  phos'phorus, 
powdering  the  mass  after  reaction,  and  separating  the 
most  strongly  magnetic  portions,  which  consist  of  FejP  ; 
by  fusing  copper  phosphide  with  enough  iron  to  remove 
tlie  phosphorus  completely,  pulverising  the  upper  layer 
after  cooling,  and  removing  from  it  any  non-magnetic 
portions.  Specific  gravity,  6-74.  Temperature  of  magnetic 
transformation,  445° — 435°  C.  Magnetic  permeability 
about  one-third  that  of  iron.  Melting-point.  1110°  C. 
Insoluble  in  dilute  hydrochloric  acid,  but  soluble  in  the 
concentrated  acid,  with  evolution,  not  of  phosphine,  but 
of  pure  hydrogen — 

Fe3P+6HCl+4H20=3FeCl2-fH3P04+l]H. 
It  is  not  yet  certain  whether  or  not  this  compound,  with 
that  next  described,  can  form  a  solid  solution.  Fe.,P. — 
By  fusing  cupric  phosphide  with  a  quantity  of  iron 
insufficient  to  remove  all  the  phosphorus,  and  treating  tho 
ingot  with  nitric  acid,  when  crystalline  needles  of  Fe.^P 
are  left  undissolved  ;  by  fusing  reduced  iron  with  phos- 
phorus, as  above — the  non-magnetic  jiortion  consists  of 
this  substance  ;  by  reducing  ferric  phosphate  by  the 
"  thermite  "  method.  Specific  gravity,  6-56.  Tempera- 
ture of  magnetic  transformation,  80°  C.  Permeability 
about  one-fiftieth  of  that  of  FcjP.  Melting-point,  1290°  C. 
Is  not  attacked  even  by  hot  concentrated  acids,  save 
boiling  aqua  regia,  which  dissolves  it.  FeP. — By  passing 
phosphorus  vapour  at  a  red-heat  over  Fe^P,  pulverising 
the  product,  and  repeating  the  treatment  with  phosphorus 
vapour  as  long  as  increase  of  weight  occurs.  Sp.  gr.  5-76. 
Temperature  of  magnetic  transformation.  48°  C.  Perme- 
ability li  times  that  of  Fe,?.  Fe„P,. — By  passing 
hydrogen  containing  the  vapour  of  phosphorus  di-iodide 
i  over  iron  reduced  from  the  oxalate.  On  the  edges  of  the 
I  boat  are  found  steel-grey  crystals  of  sp.  gr.  4'5.  They  aro 
J  very  feebly  magnetic,  and  show  no  transformation  point, 
but  slightly  increase  in  permeability  when  cooled  to 
—50°  C— J.  T.  D. 

Cyanide  treatment  of  silver  minerah.     T.  P.  Holt.    J.  Ind. 
and  Eng.  Chem.,  1909,  1,  694—698. 

The  author's  experiments  were  made  mostly  with  chemical 
compounds  and  with  artificial  ores  of  known  mineralogical 
composition.  The  detailed  results  arc  given  in  the  form 
of  curve-diagrams,  but  tho  following  conclusions  are 
drawn  : — The  halogen  compounds  of  silver  are  the  most 
soluble  in  cyanide  solution  and  dissolve  without  the  aid 
of  oxygen.  In  an  aerated  cyanide  solution,  native  silver 
is  next  in  order  of  solubihty.  In  order  to  obtain  good 
extractions  in  the  case  of  silver  sulphide  (argentite),  the 
presence  of  oxygen  or  an  oxidising  agent  is  essential,  and 
soluble  sulphides  must  be  removed  from  the  solution  as  they 
are  formed.  For  this  latter  purpose,  lead  acetate  is 
commonly  employed,  but  litharge  may  be  used  with 
advantage,  being  less  expensive  and  not  seriously  affecting 
the  extraction  when  present  in  slight  excess.  Mercury 
compounds  when  used  in  this  connection  are  effective 
by  reason  of  their  ability  to  form  insoluble  sulphides. 
The  solubility  of  complex  antimony-  and  arsenic-silver 
minerals  in  cyanide  solution  is  diminished  by  tho 
presence  of  mercury  or  lead  comijounds.  Cyanogen 
bromide  alone  is  not  a  solvent  of  silver  minerals,  but  in 
seme  cases  increases  the  extraction  obtainahl;' with  cyanide 
j  solution,  owing  to  its  oxidising  action.  As  a  preliminary 
!  to  treatment  with  cyanide  solution,  a  chloridising  roast  is 
I  about  equally  effective  with  all  silver  minerals.  Foreign 
minerals  interfere  more  in  the  cyaniding  of  silver  ores 
than  in  that  of  gold  ores. — A.  S. 

Manganese  silver  ores  ;  Cyanide  treatment  of  Me.rican 

E.  M.  Hamilton.  J.  Chem.  Met.  and  Min.  Soc, 
S.  Africa,  1909,  10.  65—67.  (See  also  Linton,  this  J., 
1909,  606.) 
The  author  describes  a  long  series  of  tests  made  on  a 
refractory  manganese-silver  ore  in  order  to  reiuh'r  it 
amenable  to  cyaniding.  Only  with  five  of  the  methods 
were  any  appreciable  extractions  with  cyanide  sub- 
sequently obtained,  viz.,  (1),  a  preliminary  chloridising 
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roast ;  (2),  roasting  with  sulphur  out  of  contact  with 
air;  (3),  treatment  with  alkaU  sulphides;  (4),  treatment 
with  hydrochloric  acid  ;  (5),  treatment  with  a  5  per  cent, 
solution  of  sulphurous  acid.  The  preliminary  treatment 
with  hydrochloric  acid  enabled  a  94  per  cent,  extraction 
to  be  made  in  the  laboratory,  but  the  high  cost  pro- 
hibited its  adoption  on  a  practical  scale.  An  84  per 
cent,  extraction  was  obtiiined  by  the  use  of  tho 
sulphurous  acid  solution  «'ith  the  consumption  of  only 
four  lb.  of  cyanide  per  ton,  and  this  method  would  have 
been  used  had  the  ore  been  a  little  richer. — F.  R. 

Copper-aluminium  alloys  ;   Transjonnalion- points  of . 

{Rdalion     of     electrical     resistance     to     temperature). 
M.   Barree.     Coraptes  rend.,   1009,  149,   078— (581. 

Fko.m  the  curves  representing  the  variation  of  the  electrical 
resistance  with  temperature  in  the  alloys  of  copper  and 
aluminium,  the  author  draws  the  following  conclusions  : — 
1.  The  observed  transformation-tcmiieratures  (about 
500°  and  750°  C.)  agree,  with  those  recorded  by  Guillet. 
There  is  also  shown  in  the  curves  a  singular  ])oint  at 
200°  C,  but  further  observation  of  other  characters  is 
required  to  show  whether  this  is  a  transformation-])oint 
or  not.  2.  The  variations  of  resistance  are  reversible, 
save  near  the  transformation-temperatures  ;  these  points, 
on  the  cooling-curve,  are  lower  than  on  the  heating-curve. 
3.  Successive  heatings  do  not  aSect  the  temi)eraturcs  of 
transformation,  but  cause  the  curves  to  become  better 
defined,  probably  through  the  alloys  becoming  more 
nearly  homogeneous.  4.  The  very  strong  tendency  to 
liquation  in  these  alloys,  even  in  very  small  ingots,  is 
clearly  brought  out  by  these  observations. — J.  T.  D. 

Tungsten  ;    A  volumetric  process  for  the  determination  of 

.     E.  Kneeht  and  E.  Hibbcrt.     Chem.  Soc.  Proc, 

1909,  25,  227. 
The  process  is  based  in  the  first  instance  on  the  well- 
known  fact  that  tungstic  acid  is  reduced  by  zinc  and 
hydrochloric  acid  to  tungsten  dioxide,  which,  in  presence 
of  excess  of  acid,  yields  a  clear  light  brown  solution. 
If  now  a  solution  of  a  ferric  salt  be  added,  the  dioxide 
is  oxidised  to  the  trioxide.  Tho  end-point  is  perceived 
by  the  disappearance  of  tho  intense  blue  colour  of  the 
intermediate  compound  corresponding  with  tungsten 
pcntachloride,  the  reaction 

Fcj03-|-\VOo  =  2FeO+WO, 

being  quantitative.  It  is  thus  possible  to  determine 
tungsten  volumctrically  in  presence  of  iron.  Potassium 
thioeyanato  may  also  serve  as  indicator,  but  docs  not  offer 
any  particular  advantage. 

Vanadium ;     Colorimetric    method  for    the  estimation    of 

small  quantities    of    .     A.     \V.     Gregory.     Chem. 

Soc.  Proc,  1909,  25,  232. 

The  method  is  based  on  the  colour  reaction  which  takes 
place  when  a  solution  of  vanadium  in  concentrated 
sulphuric  acid  is  added  to  a  solution  of  strychnine  in  the 
same  acid.  A  violet  colour  is  first  formed,  and  this  changes 
to  orange.  As  tho  latter  colour  is  quite  permanent,  and 
is  proportional  to  the  quantity  of  vanadium  present,  a 
comparison  of  the  colour  i>roduced  with  that  given  by  a 
known  amount  of  vanadium  uruicr  similar  conditions 
indicates  tho  amount  of  vanadium  present  in  the  solution 
tested.  This  test  is  not  given  by  titanium,  tungsten,  or 
molybdenum,  nor  docs  their  presence  in  relatively  large 
quantities  interfere  with  the  formation  of  the  colour  given 
by  vanadium.  The  jiresence  of  iron  interferes  with  the 
reaction.  This  element  must  therefore  be  removad  before 
the  t«st  can  bo  applied. 

Mercury,  and  aUo  mercury  and  silver  ;    Volumetric  deter- 
mination of -.     E.  Rupp  and  L.  Krauss.     Bcr.,  1902, 

35,  2015—2017. 

Mercury. — As  an  example,  a  solution  of  25-3529  grms.  of 
pure  mercuric  oxide  in  nitric  acid,  was  made,  and  this 
was  diluted  with  water  to  1  litre.  10  c.c.  of  tliis  solution 
was  now  diluted  with  ,")0  c.c.  of  water,  and  1 — 2  c.c.  of 
a  cold  saturated  solution  of  iron  alum  added,  and  sufhcicnt 
nitric  acid  of  about  30  per  cent,  strength  to  completely 


decolorise  it.  Tho  resulting  solution  was  then  titrated 
with  a  A'/IO  potassium  thiocyanate  solution,  in  thi 
usual  way,  so  as  to  leave  a  faint  light  brown  coloration 
In  tho  present  case,  23-40 — 23-45  c.c.  were  required, 
corresponding  to  99-80 — 100-03  per  cent,  of  the  true 
amount.  Volhard's  original  method  with  a  neutral 
solution  instead  of  one  containing  some  excess  of  nitric 
acid,  is  not  so  accurate.  (Annalen,  190.  1.)  See  also 
Cohn,  this  .1.,  1901.  1243. 

Mercury  and  silver. — 10  c.c.  of  the  mercuric  solution 
already  referred  to,  and  10  c.c.  of  A'/IO  silver  nitrate 
solution,  were  also  treated  with  water,  iron  alum,  and 
nitric  acid  as  already  described,  and  then  in  the  usual 
way  with  N /lO  thiocyanate  solution,  until  the  faint 
brown  tint  appeared.  Thus,  it  is  clear  that  since  tin 
thiocyanate  produces  at  first  no  precipitation,  that  tln' 
mercury  is  converted  into  thiocyanate.  which  at  first 
dissolves  in  still  unchanged  mercuric  nitrate  solution, 
whilst  the  silver  is  only  subsequently  precipitated.  \Vhen 
the  sum  of  both  components  (mercury  and  silver)  is 
ascertained,  the  silver  alone  is  determined  in  another 
portion  of  10  c.c.  of  the  mixed  solution,  by  the  (iay- 
Lussac  method  with  A'/IO  sodium  chloride  solution,  the 
liquid  being  well  shaken  before  each  renewed  addition 
of   sodium    chloride.     Results    accurate. 

Mercury;  The  volumetric  determination  of  ,  and  the 

determination  of  silver  in  presence  of  mercury.  Joseph 
Knox.  Chem.  Soc.  Proc,  1909,  25,  227. 
The  thiocyanate  method  of  Ru])p  and  Krauss  (sec  preced- 
ing abstract)  for  the  determination  of  mercury  inasolir  > n 
of  mercuric  nitrate  has  been  tested,  and  found  to  be  bulli 
rapid  and  accurate. 

Tho  author  showed  that  the  ostimation  of  silver  by 
Gay-Lussac's  method  in  presence  of  mercuric  nitrate 
(by  Rupp  and  Krauss'  method)  is  impracticable,  ami 
described  a  volumetric  method  which  depends  on  tin 
solubility  of  silver  chloride  in  potassium  cyanide,  but  tli' 
gravimetric  estimation  of  tho  silver  is  recommended  i,- 
being  more  accurate  and  convenient.  The  accuracy  I'l 
the  latter  method  has  been  proved  in  a  considcrablr 
number  of  determinations,  in  which  the  quantity  ul 
mercuric   nitrate   present  was   varied  greatly. 

Vanadium  in  ores,  etc.  ;  Rapid  method  of  determining . 

P.  y  Alvarez.     Chcm.-Zeit.,  1909,  33,  1149. 

Fkom  0-5  to  1  grm.  of  the  finely-ground  ore  is  fused  with 
7  or  8  times  its  weight  of  pure  dry  soditim  peroxide, 
keeping  the  mixture  at  a  red  heat  for  abi.ut  2(1  minutes. 
After  extraction  of  thi'  mass  with  boiling  water,  the 
alkaline  filtrate  is  acidified  with  sulphuric  acid,  alcohol 
added,  and  without  filtering,  a  current  of  sulphurous 
acid  is  passed  through  until  the  solution  is  nearly  satuiii.  il 
This  is  necessary  to  effect  complete  reduction,  espi.  iillv 
if  arsenic  be  present.  If  necessary  the  blue  li<iunl  i- 
filtcred.  and  tlie  alcoliol  and  sul])hurous  acid  ri'mmni 
by  heating  and  passing  a  current  of  carbon  dioxide  through 
the  solution.  At  this  stage  if  arsenic  is  ])resent  tlit- 
solution  is  treated  with  sulphuretted  hydrogen,  the  arscnn 
sulphide  filtered  off,  and  the  excess  of  sulphurettetl 
hydrogen  expelled  by  boiling.  Tho  vanadium  solution, 
which  should  be  of  approximately  1  per  cent,  stnngth, 
is  titrat<'d  with  pota.ssium  iicrmanganate.  As  a  duck. 
a  solution  of  ammonium  nutavanadate  from  which  the 
ammonia  has  been  exi>elled  by  caustic  soda,  is  treated 
under  precisely  similar  cimditions  with  regard  to  con- 
centration, acidity,  and  temi>erature.  The  oxidation 
of  the  hypovanadic  acid  to  vanadic  acid  is  eonsiderwl 
complete  when  the  change  from  the  blue  to  pink  colour 
is  jx'rmanent. — W.  N.  B. 

Vanadium  and  other  metals;    Preparation  of  '  /  ''' 

thermite  method.     W.  Prandtl  and  B.  BIcver.     Z.  uu   il 
Chem.,  1909,  64,  217—224. 

A  MIXTURE  of  calcium  and  aluminium,  unlike  aluminium 
alone,  readily  ix'duccs  vanadium  pentoxidc  to  the  im  isi. 
and  the  luat  evolved  is  sufficient  to  melt  the  jirriluci. 
The  vanadium  obtained  is  not  however  quite  pun.  ■  "n- 
taining  nut  more  than  940  ]Hr  cent,  (using  !•>"  crni- 
of  fused   and   powdered    vanadium   pentoxidc,   55   (.'inis. 
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of  calcium,  and  24-7  grms.  of  aluminium) ;  it  is  crystalline 
and  very  hard,  being  difficult  to  break  with  a  hammer, 
and  scratches  glass,  steel,  and  quartz.  Pure  vanadium 
can  be  obtained  in  the  above  process  only  by  using  pure 
calcium  and  aluminium.  As  a  cheap  and  eflScient  sub- 
stitute for  magnesia-Uned  crucibles,  a  cylindrical  tin 
canister,  lined  with  finely-ground  fluorspar  or  other 
suitable  material,  is  recommended,  an  open  cylinder 
of  smaller  diameter,  such  as  a  lamp  clumney,  being 
temporarily  introduced  during  the  paclcing  process  and 
withdrawn  after  the  thermite  mixture  has  been  filled  in. 
JIanganese,  chromium,  iron,  cobalt,  and  nickel  have 
also  been  successfully  prepared  by  this  method. — F.  Sodn. 

Vanadium  ;     Preparation  of  by  the  alumino-thermic 

method.     R.  Vogel  and  G.  Tammaun.     Z.  anorg.  Chem., 
1909,  64,  225. 

Experiments  by  the  authors  show  that  it  is  possible 
to  reduce  vanadium  pentoxide  by  means  of  aluminium 
alone  (compare  preceding  abstract),  and  metal  containing 
99'07  per  cent,  of  vanadium  has  been  obtained  by  the 
process,  but  the  conditions  necessary  for  success  have 
not  been  fully  ascertained. — F.  SoDN. 

Metals ;      Emission   of  gas   hy   heated  .     G.    Belloc. 

Comptes  rend.,  1909,  149,  672—673. 

Steel  heated  in  vacuo  begins  to  give  off  gas  at  150° — 
200°  C,  and  the  evolution  is  very  noticeable  at  400°  C. 
When  the  evolution  at  a  given  temperature  ceases,  more 
gas  is  evolved,  not  only  if  the  temperature  be  raised 
higher,  but  also  if,  after  an  interval  of  time,  the  metal 
be  again  heated  to  the  original  temperature.  Thus, 
50  grms.  of  steel  wire  yielded,  on  seven  successive  heatuigs 


to  780°  C,  at  intervals  of  3  days,  quantities  of  gas  gradually 
diminishing  from  3-30  to  0'20  c.c,  and  amounting  in 
all  to  9-55  c.c— J.  T.  D. 

Ozone  ;  Action  of ,  on  metals,  and  the  cazise  of  passivity. 

W.  Manchot.  Ber.,  1909,  42.  3942—3948. 

As  previously  shown  (tliis  J.,  1907,  825),  ozone  reacts  on 
silver  most  readily  at  a  temperature  of  240°  C,  but  if 
the  metal  be  rubbed  witli  various  oxides,  including 
silver  oxide,  ozone  acts  readily  on  it  at  the  ordinary 
temperature.  By  anodic  oxidation  in  sodium  hydroxide 
or  in  acid,  silver  acquires  this  same  property  of  becoming 
acted  on  by  ozone  at  the  ordinary  temperature ;  and 
such  an  anodic  silver  plate  is  found  to  be  electro-positive 
towards,  or  "  nobler "  than,  a  pure  silver  plate  not 
reactive  to  ozone,  so  that  it  may  be  spoken  of  as  "  passive  " 
silver.  By  utilising  the  action  of  ozone  as  a  test  for  the 
presence  of  oxide,  the  author  finds  that  all  silver  heated 
in  the  air  to  200°  C.  or  above  becomes  coated  witli  oxide, 
though  the  film  so  formed  may  be  not  only  unweighable, 
but  insufficient  to  aft'ect  visibly  the  polish  of  the  metallic 
surface. 

Other  metals  behave  similarly  to  silver,  in  their  relations 
to  ozone  ;  and  the  ozone  test  lends  support  to  the  "  oxide 
film"  theory  of  ■  passivity,  for  iron  and  other  metals 
brought  into  the  passive  state  uy  immersion  in  acid  or 
otherwise,  all  show,  when  tested  with  ozone,  a  film  of 
oxide,  though  their  weight  or  their  appearance  may  not 
have  been  sensibly  altered.  He  suggests  that  the  loss 
of  passivity  may  be  caused  by  the  rupture  of  continuity 
between  the  film  and  the  underlying  metal. — J.  T.  D. 

Mineral  produce  of  the  United  Kingdom  and  of  the  Isle 
of  Man.  Mines  and  Quarries  Report  and  Statistics, 
Part   3.     [T.R.] 


Description  of  mineral. 


Quantity. 


Value  at 

the  mines  and 

quarries. 


1908. 


Quantity. 


Value  at 

the  mines  and 

quaiTies. 


Alum  shale 

Arsenical  pyrites 

Arsenic 

Barium  (compounds) 

Bauxite  

Bog  ore 

Chalk 

Chert,  flint,  jasper,  etc 

Clay  and  shale 

Coal    

Copper  ore   

Copper  precipitate 

Diatoraite    

Fluorspar  

Gold  ore    

Graphite    

Gravel  and  sand 

Gypsum  

Igneous  rocks  

Iron  ore 

Iron  pyrites    

Lead  ore 

Limestone  (other  than  chalk) 

Manganese  ore 

Mica  

Ochre,  umber,  etc 

Oil  shale   

Phosphate  of  hme 

Salt 

Sandstone   

Silver  ore    

Slate  

Sulphate  of  strontia 

Tin  ore  (dressed) 

Uranium  ore 

Wolfram  ore 

Zinc  ore  

Tokil  values 


tons 

9, 

1, 

1, 

*1, 

7, 

6, 

4,779, 

53, 

14,827, 

267,830, 

6, 


49, 
12, 

2,400, 

235, 

5,674, 

15,731, 

10, 

32, 

12,509, 

le; 

14, 

14, 

2,690, 

1,984, 
5,012, 

443, 
10, 

7, 


20: 


905 
,772 
499 
,974 
,537 
290 
,387 
,664 
,895 
,962 
525 
267 
150 
,462 
,978 

,392 

,517 

,470 

,604* 

,194 

,533 

,142 

,098 

,815 

,692 

,028 

32 
,656 
,053 
4 
,554 
,745 
,080 

71 
322 
082 


£135,279,088 


£ 

tons. 

1,692 

5,373 

2,990 

3,218t 

35,829 

1,936 

38,440 

38,947 

1,884 

11,716 

1,673 

4,295 

200,882 

4,201,585 

12,705 

63,790 

1,850,387 

14,407,470 

0,527,378 

261,528,795 

21,253 

5,186t 

12,665 

255 

450 

450 

23,311 

34,700 

5,625 

7,123 

— 

101 

183,625 

2,193,047J 

88,629 

228,316 

1,158,951 

6,113,735 

4,433,418 

15,03I,025t 

4,489 

9,448 

419,247 

29,249 

1,323,624 

11,610,656 

16,516 

0,308 

5,074 

21,101 

14,408 

15,396t 

806,323 

2,892,039 

46 

9 

648,596 

1,843,9591 

1,397,285 

5,024,832 

348 

— 

1,178,609 

414,329 

8,059 

16,469 

706,700 

8,008 

6,500 

71 

41,044 

233 

100,533 

15,225 

£ 

739 

3,931 

19,190 

35,221 

3,025 

1,074 

174,447 

15,204 

1,839,772 

116,598,848 

17,103 

7,950 

500 

15,568 

2,675 

101 

163.301 

88,678 

1,232,868 

3,724,165 

4,339 

259,408 

1,229,155 

4,858 

8,361 

14,181 

795,257 

14 

589,339 

1,426,142 

1,031,877 

12,352 

594,800 

7,550 

18,785 

62.892 


£130,003,870 


•  Exclusive  of  432  tons  of  micaceous  iron  ore,  used  for  paint,  and  placea  under  the  heading  "  Ochre,  umber,  etc." 
t  Exclusive  of  327  tons  of  micaceous  iron  ore.  used  for  puint,  and  placcil  under  the  lieading  "  Ochre,  umber,  etc." 
i  These  figures  differ  sliglitly  from  those  given  in  Part  I.,  page  10,  owing  to  correction  of  errors  in  certain  returns,  viz.  :  — 
4,431  tons  arsenical  pyrites  corrected  to  3.218  tons;    5,457  tons  copper  ore  and  copjjer  precipitate  corrected  to  5,441  tons;    2,193.927 
tons  gravel  and  sand  corrected  to  2.193.047  tons  ;    15,434  tons  oclire,  umber,  etc.,  corrected  to  15,396  tons  ;   salt,  1,831,363,  corrected 
to  1,843,959  tons.     (See  also  this  J.,  1909,  387.) 
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[Nov.  80,  1909. 


Summari/  of  Ibe  metals  oblainaile  by  smelting  from  the  ores  in  the  above  table'. 


1907. 


Description  ol  metal. 


Quantity. 


Value  ut 
the  average 
market  price. 


Quantity. 


Value  at 
the  averase 
market  iiriii-. 


.Aluminium 
Copper  . . . . 
Uold  (bar)  . 

Iron   

Lead 

Silver 

Sodium  . . . . 

Tin 

Zinc   


§ 

£ 

62.673 

6.228 

19.004.413 

470.722 

19,331 

769,438 
186,612 

S 

570  tons 
915  OIS. 
4,847,448  tons 
20,999   „ 
135,268  OM. 
S 
6,052  tons 
5,832  „ 

£ 

; ti06  tons 

36,935 

.        1,911  OZ9. 

3.311 

0,126,049  tons 

16,362.046 

24.460   „ 

288.124 

;     153,684  OIS. 

13.730 

5 

— 

4.407  tons 

676.258 

7.800  „ 

£20,526,417 

— 

£16,504,052 

S  Information  not  supplied. 


In  190S,  35,233,523  tons  of  coal  were  used  inthemanu- 
facturi^  of  coke :  7.323.817  tons  of  coke  wcro  produred  at  gas 
works  and  1 1.213.051  tons  at  coke  ovens;  n  total  of 
18.537.468  tons,  valued  at  £12,41)7.287.  There  were 
2l),214  coke  ovens  in  use  in  the  United  Kingdom  in  1908  ; 
of  these.  19,478  wcro  beo-hive  ovens.  2198  were  Coppce 
ovens,  1044  Simon-Carves,  870  Otto-Hilgenstocks, 
760  Semet-Solvays,  378  Koppers,  294  Simplex,  and  210  of 
the  Hiissener  type.  Of  the  Coppee  ovens,  1122  were  in 
operation  in  Glamorgan  and  592  in  Monmouth. 

Coefficient  of  expan.'^ion  of  nkeet  iron  enamels. 
Havas.     See  VIII. 

Erbatdm. 


Mayer  and 


This  Journal,  1909.  113(),  col.  2,  1.  10  from  bottom,  for 
"  1906  "  read  "  1909." 

Patents. 

Metal  [iron  or  steel]  ;   Method  of  hardening  and  toughening 

.     H.    W.    Partin,    Portsmouth,    Va.     U.S.    Pat. 

937,263,  Oct.  19,  1909. 

'•  The  heated  metal  is  treated  with  a  mixture  of  powdered 
borax  and  sodn.  with  or  withotit  common  salt  or  salt  and 
cobalt."  and  tlien  tempered.  Or,  after  treating  with  bnrax 
and  soda  the  metal  is  immersed  in  an  aqueous  bath  of 
lime,  soda  and  borax,  with  or  without  sal-ammoniac. 

— F.  R. 

Steel ;     Production    of    free    from    protoxides.     O. 

Thallner,  Assignor  to  Firm  of  Bismarckhiitte.  Bismarck- 
hutte.  Germany.     U.S.  Pat.  937,480,  Oct.   19.   1909. 

Steel  is  first  "  blown  "  and  then  transferred  to  a  basic 
electric  furnace,  where  silicon  is  added.  The  metal  is 
heated  until  both  the  slag  and  metal  are  deoxidi.sed,  after 
which  a  further  amount  of  silicon  is  added. — F.  R. 

Steels  ;    Refining  of  liquid  obtained  in  furnaces  not 

heated    electrically.      Soc.    Anon.    EIectrom6tallure'C|ue 
(Precedes  P.  Girod).     Fr.  Pat.  402,758.  May  0.  1909: 

The  liquid  steel  from  the  Thoma.<!,  Bessemer  or  Martin 
furnace  is  run  into  an  electric  furnace.  It  should  not  be  in 
a  peroxidiscd  condition  but,  on  the  contrary,  should  contain 
a  certain  quantity  of  carl)on,  silicon,  manganese  and  even 
phosphorus.  In  order  to  facilitate  the  disengagement  of 
the  gases  retained  in  the  metal,  and  the  separation  of  the 
slag,  the  temperature  is  allowed  to  fall  to  about  700° — 
900°  C.  or  even  lower.  It  is  this  cooling,  as  opposed  to  the 
supposed  efficacy  of  raising  the  temperature  to  2000°  C., 
which  constitutes  the  essential  feature  of  the  process. 
Finally,  after  the  cooling,  the  temperature  of  the  charee 
is  raised,  a  certain  quaHtity  of  iron  ore  or  metall'C  ox'de 
being  added  in  order  to  facilitate  the  t-Iimination  of 
residual  impurities. — C.  A.  W. 


Spathic  iron  ores  ;    Method  for  increasing  the  redueibility 

of  .     Coln-Miisener  Bergwcrks-Act.-Ver.     Fr.  Pat. 

402,077,  April  15,  1909. 

Carbonate  ores  of  iron  are  crushed  and  pressed,  with  or 
without  an  agglutinant.  into  small  cakes,  which  are 
heated,  out  of  contact  with  air.  until  sufficient  cohesion 
is  obtained.  The  masses  so  proiluced  are  firm  and  prrous 
and  do  not  so  readilj'  slip  down  the  furnace  out  of  tlie  zone 
of  reduction.  Moreover,  by  a  sufficient  admission  of  air, 
they  may  be  converted  into  oxides  more  readily  reducible 
by  the  carbon  monoxide.  In  order  to  apply  the  process  to 
the  ]ioorer  spathic  ores,  it  is  advisable  to  enrich  the 
material  liy  eliminating  the  ganguc,  if  necessary  by  some 
method  of  magnetic  separation.  By  means  of  the  process, 
cast  iron  containing  large  proportions  of  manganese  can 
be  obtained  from  certain  spathic  ores,  without  the 
addition  of  other  manganiferous  ores. — C.  A.  \V. 

\Qold-silver'\  alloys.  E.  B.  Craft  and  J.  W.  Harris,  Hacken- 1 
sack.  N.J.,  Assignors  to  Western  Electric  Co.,  Chicago,! 
111.     U.S.  Pats.  937,284  and  937.285.  Oct.  19.  1909. 

A  GOLD-siLVF.K  alloy  hardened  with  platinum  consisti 
of  67-5  to  70  per  cent,  of  gold.  25  of  silver  and  5  to  7-5 
of  plat  i num.  Another  alloy  consists  of  the  same  quanlitio 
of  gold  aiul  silver  but  with  5  to  7-5  per  cent,  of  nickel  iq 
place  of  the  platinum.— F.  R. 

Qoldamalgam  ;  Apparatus  for  distilling  mercury  from- 
W.  E.  Bennett,  London.     U.S.  Pat.  937,356,  Oct.  19] 
1909. 

The  amalgam  is  contained  in  a  tray,  supported  on  a  tal] 
iron  stand  placed  in  the  centre  of  a  water  trough.  Thai 
tray  is  surrouiuled  by  a  cylindrical  cover  opening  only 
below  the  surface  of  the  water,  and  an  annular  tire-basket 
is  arranged  round  the  upper  part  of  the  cover.  The 
products  of  combustion  are  carried  away  by  moans  of  a 
hood  resting  on  the  fire-basket. — F.  R. 

Smelling  furnaces.  Soc.  Anon,  d' Exploitation  des 
Brevets  Cubilot  A.  Baillot.  Eng.  Pat.  22.082.  Oct»19, 
1908.     Under  Int.  Conv..  Jan.  8,  1908. 

The  invention  consists  of  a  combined  smelting  furnace  and 
fore-hearth  (for  cast  iron),  so  arranged  that  each  part  is 
under  separate  control,  the  waste  heat  of  the  furnace  being 
util'sed  for  heat'ng  the  air  for  the  blast.  The  pig-iron 
flowing  from  the  furnace  into  the  previously  heated  fore- 
hearth,  is  there  subjected  to  the  action  of  the  blast,  .solid 
fu"l  being  absent,  and  is  thus  partiallv  decarburised. 
(Refcrenie  is  directed  to  Eng.  Pat«.  10  of  1804.  10,200  &f 
1887.  14.370  of  1899.  and  0974  of  1902;  this  .1.,  1888, 
570  :    1903.  568.)— W.  E.  F.  P. 

Furnace  for  the  treatment  of  mctnh.  ores,  and  alloys. 
E.  T.  Fennell.  Woolwich,  and  .1.  Sackett.  Charlton, 
Kent.      Eng.    Pat.   22.412.   Oct.   22.    1908. 

A  ROTATiN'o  cylindrical  ore  conveyor  lined  with  refractory 
material  and  heated  internally   by   the   combustion  of 
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vaporised  oil  in  combination  with  a  hot  blast,  is  placed 
between  an  inclined  feeding  shoot  and  a  regenerative 
open-hearth  furnace  of  cylindrical  shape.  A  mixture  of 
tiuely  powdered  ore,  flux  and  small  non-caking  fuel,  is 
mechanically  fed  by  means  of  the  inclined  shoct  into  the 
ore  conveyor.  The  ore  is  reduced  and  desulphurised 
during  its  passage  through  the  conveyor  and  eventually 
falls  into  the  furnace  hearth,  where  a  bath  of  molten 
iron  and  slag  is  maintained. — F.  R. 

Ore- redurinr/  furnace.     G.  F.  Rendall.  Assignor  to  American 
Reduction  Co.,  N.J.     U.S.  Pat.  931,145,  Aug.  17,  1909. 

TiTE  patent  relates  to  a  furnace  in  which  combustible 
gases  generated  in  retorts  first  pass  through  reducing 
liambers  charged  with  the  calcined  ore,  and  are  then 
liurned  in  the  furnace  proper  which  is  charged  with  the  ore  to 
be  calcined.  This  furnace  comprises  an  inclined  chamber, 
which  is  charged  with  ore  at  its  upper  end  ;  the  calcined 
ore  is  discharged  at  the  lower  end  of  this  chamber  into  two 
reducing  chambers  arranged  one  at  either  side  thereof 
and  communicating  with  it  through  conduits  inclined 
downwards.  The  reduced  oie  is  finally  discharged  through 
a  valved  outlet  into  closed  trucks  which  are  provided  with 
valved  charging  conduits  and  with  couplings  for  connecting 
these  to  the  furnace  outlets,  so  that  the  ore  is  not  exposed 
to  the  air.  Each  reducing  chamber  is  provided  with  a 
hinged  perforated  plate  forming  a  false  bottom  to  suppoft 
the  ore,  and  the  gas  from  the  retorts  is  admitted  beneath 
these  plates.  The  ore  is  discharged  by  lowering  these 
plates  so  that  the  front  edge  comes  below  the  discharge 
orifice.  The  retort  furnace  is  arranged  in  the  base  of  the 
structure  and  hot  air  and  combustion  products  are  drawn 
from  the  flue  of  the  retort  furnace  and  forced  by  a  blower 
into  the  inclined  calcining  chamber,  where  they  mix  with 
the  gas  which  has  passed  through  the  reducing  chambers, 
and  ignite  it  so  as  to  heat  the  ore.  Water-sealed  covers 
are  provided  so  as  to  prevent  damage  from  any  explosion 
which  may  occur  in  the  calcining  chamber. — A.  T.  L. 


Tin-plate  waste  ;   Process  for  de-tinning ,  hy  means  of 

chlorine.  H.  von  Sehiitz.  Wetzlar,  Prussia.  Eng.  Pat. 
23..'i94.  Nov.  4,  1908.  Under  Int.  Conv.,  Dec.  13,  1907. 
Addition  to  Eng.  Pat.  22,337  of  1908. 

The  process  is  conducted  as  described  in  the  main  patent 
I  see  Fr.  Pat.  39.'),999  of  Nov.  6,  1908  ;  this  J.,  1909,  480), 
:ill  the  operations  being  performed  in  the  chlorination 
.  hamber  itself.— W.  E.  F.  P. 


Aluminium  ;    Soldering  of  .     A.   Nielsen,   Dranrmen, 

Norway.     Eng.   Pat.   15,10.5.  June  28,   1909.     Addition 
to  Eng.  Pat.  5055  of  1908,  dated  March  9,  1907. 

In  place  of  electrolytically  coating  the  aluminium  object 
to  be  soldered,  first  with  nickel  and  subsequently  with 
tin,  as  in  the  main  patent  (see  this  J.,  1908,  1157),  a 
coating  of  copper  is  now  substituted  for  that  of  tin.  The 
copjier  electrolyte  consists  of  about  a  22  per  cent,  aqueous 
solution  of  copper  sulphate,  acidified  with  sulphuric  acid. 
Tlie  nickel  electrolyte  consists  of  abo>tt  4  parts  by  weight 
of  nickel  salts,  2  of  "  spirits  of  ammonia,"  20  of  citric  acid, 
and  100  of  water.— F.  R. 


Sherardi-.ing  aypurutus.  [Coalitig  metals  with  zinc.}  A.  F. 
Schroeder,  Cleveland,  Ohio.  U.S.  Pat.  933,725,  Sept.  7. 
1909. 

The  articles  to  be  sherardizcd  are  placed,  together  with 
the  zinc  dust,  into  a  series  of  horizontal  cylinders  arranged 
upon  a  movable  carriage  which  is  run  on  rails  into  the 
lumace.  The  cylinders,  wliich  are  rotatable  about  their 
long  axes,  have  covers  extending  their  entire  length. 
When  the  operation  is  finished,  the  carriage  is  drawn  from 
the  furnace  and  the  covers  of  the  cylinders  removed.  A 
large  tightly-fitting  cover  is  then  placed  over  the  whole 
carriage  and  the  cylinders  rotated,  causing  their  contents 
to  be  deposited  on  to  a  sieve  placed  befween  the  rails^ 
the  cover  preventing  the  scattering  of  the  zinc  dust. — F.  R. 


Copper ;    Recovery   of   the   contained   in   exhausted 

cleansing  baths.  A.  Gopfert.  Fr.  Pat.  402,338, 
April  22,  1909. 
In  order  to  recover  the  metal  from  the  exhausted  acid 
solutions  which  have  been  employed  for  cleaning  articles 
of  copper  or  copper  alloys,  it  has  been  usual  to  add  scrap 
iron  to  the  concentrated  liquid.  In  practice,  however, 
this  reaction  is  accompanied  by  an  abundant  evolution  of 
injurious  nitrous  fumes  and  by  the  production  of  great 
heat  which  may  give  rise  to  spontaneous  inflammation, 
in  the  presence  of  oily  substances.  It  is  therefore  proposed 
to  dilute  the  cupriferous  solution  with  a  certain  amount 
of  liquid  from  which  the  copper  has  been  precipitated. 
Tlus  liquid  is  contained  within  earthenware  vessels 
arranged  in  tiers  one  above  the  other,  so  that  the  overflow 
from  one  passes  into  the  next  following.  Each  receptacle 
contains  a  partition  reaching  about  two-thirds  of  the  way 
down  and  forming  a  vertical  channel  connected  with  the 
overflow.  The  vessels  having  been  filled  with  scrap  iron 
up  to  the  lower  edges  of  the  partitions,  and  with  the  liquid 
free  from  copper  up  to  the  brims,  the  cupriferous  solution 
is  run  gradually  into  the  top  one,  the  flow  being  continued 
until  the  purified  liquid  has  been  displaced  throughout 
the  system.  The  solution  diluti-d  in  this  way  is  allowed 
to  remain  in  contact  with  the  iroc  for  24  hours,  when  the 
whole  of  the  copper  will  have  been  precipitated. — C.  A.  W. 

Metals  or  their  alloys  ;   Treatment  of .     A.  E.  Cireene. 

Fr.   Pat.   402,353,  April  24,   1909.     Under  Int.   Conv., 
April  20  and  .July  22,  1908. 

In  the  application  of  the  method  to  the  elimination  of 
oxidisable  elements,  as  in  the  refining  of  steel,  the  material 
is  maintained  in  the  fused  state  at  a  temperature  at  which 
the  affinity  for  oxygen  of  the  element  or  elements  to  be 
eliminated,  is  greater  than  the  affinity  for  oxygen  of 
those  to  be  retained.  Lender  these  conditions  the  metal 
is  submitted  to  the  action  of  a  gaseous  mixture  which  has 
an  oxidising  action  towards  those  elements  to  be  eliminated, 
but  a  reducing  action  towards  those  to  be  retained. 
Preferably,  some  gas  is  used  in  the  gaseous  mixture, 
which  acts  as  a  reducing  agent  towards  the  flux  employed 
as  well  as  towards  the  oxides  of  all  the  nretals  to  be 
retained.  In  this  way,  by  the  use  of  a  calcareous  flux, 
the  elimination  of  sulphur,  phosphorus  and  analogous 
impurities  is  facilitated.  Blast-furnace  gases,  containing 
both  oxides  of  carbon,  at  suitable  pressures,  can  be 
employed,  in  this  way,  for  the  selective  elimination  of  the 
elements.  Thus,  in  the  production  of  a  steel,  it  is  possible 
to  oxidise  and  remove  the  carbon,  wliilst  retaining  the 
silicon,  or,  on  the  other  hand,  the  whole  of  the  silicon 
can  be  removed  without  eliminating  the  carbon.  The 
electric  furnace  employed  is  provided  with  an  arrangement 
by  which  the  gases  may  be  mixed  before  entering  the 
tuyeres,  and  with  an  aspirator,  so  that  the  pressure  within 
the  reaction  chamber  can  be  exactly  regulated.  The 
method  is  applicable  to  the  production  direct  from  the 
ore,  or  from  the  blast-furnace  product,  of  low-carbon 
steels  containing  manganese,  titanium,  silicon,  nickel, 
cobalt,  molybdenum,  tungsten,  or  chromium.  As  an 
example,  the  heated  product  from  a  Bessemer  converter 
was  maintained  in  the  funiace  at  a  temperature  of  1700°  C, 
the  flux  cmijloyed  consisting  of  lime  or  fluorspar.  The 
composition  of  the  gas  passed  through  the  tuyeres  was  : 
Carbon  dioxide,  14  per  cent.  ;  carbon  monoxide,  21  per 
cent.,  the  remainder  being  composed  of  inert  gases. 
Under  these  conditions,  and  without  any  oxidation  of 
iron,  the  proportion  of  phosplioriis  was  reduced  from 
0-96  to  0-19  per  cent.,  that  of  sulphur  falling  from  0-41 
to  013  per  cent.— C.  A.  W. 

Aluminium  alloys  ;    Light  .     Soc.   Anon.    Le   Ferro- 

Nickel.  Fr.  Pat.  402,450,  Aug.  29,  1908. 
The  claim  relates  to  a  class  of  light  alloys  of  aluminium 
with  copper,  manganese,  and  silver,  the  proportions  of  the 
components  varying  between  the  limits :  aluminium 
94  to  98  i)er  cent.,  copper  1-50  to  4-00  per  cent.,  manganese 
0-25  to  1-25  per  cent.,  silver  0-25  to  1-25  per  cent.  The 
mechanical  properties,  resistance  to  rupture,  limit  of 
elasticity  and  extension,  of  two  alloys,  having  the 
respective   compositions,   aluminium   96'5   and   95'5   per 
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cent.,  copper,  silver  and  manganese  3-5  and  4-5  per 
cent.,  arc  much  superior  to  tliose  of  pure  aluminium. 
The  alloys  arc  ductile,  very  malleable,  and  may  be  forged 
and  rolled  in  the  hot  or  cold  conditions. — 0.  A.  W. 

Sulphide  ores  ;    lioasling  of  .     Jlaschincnbau-Anstalt 

Humboldt.  Fr.  Pat.  402,737,  May  5,  1909.  Under 
Int.  Conv.,  Dec.  24,  1908. 

Thk  claim  is  for  effecting  the  roasting  of  sulphide  ores 

under  diminished  pressure, — 0.  A.  W. 

Iron  alloys,   especially  for  use  for  armour  plates.     S.   S. 
Wales.     Fr.  Pat.  402,089,  April  1.5,  1909. 

Sbb  U.S.  Pat.  921,924  of  1909 ;  this  J.,  1909.  660.— T.  F.  B. 

Armour  plates,  etc. ;    Manufacture  of  .     S.  S.  Wales. 

Ft.  Pat.  402,133,  April  16,  1909. 

See  U.S.  Pat.  921,925  of  1909  ;  tliis  J.,  1909,  660.— T.  F.  B. 

Blast-furnate  dust ;    Process  for  agglomeratimj  .     W. 

Schumacher.     Fr.  Pat.  402,405,  April  20,  1909. 

See  Eng.  Pat.  14,399  of  1908  ;  tliis  J.,  1909,  889.— T.  F.  B. 

Zinc  oxide  ;  Process  for  the  preparation  of for  reduc- 
tion. H.  Pape,  Hamburg-Billwiirder,  Germany.  Eng. 
Pat.  5293,  March  4,  1909. 

See  Fr.  Pat.  400,547  of  1909  ;  this  J.,  1909,  1044.— T.  F.  B. 

Sulpliide  ores  ;   Method  of  treating  poor .     A.  Holds- 
worth,  London.     U.S.  Pat.  938,055,  Oct.  26,  1909. 
See  Eng.  Pat.  25,574  of  1906  ;  this  J.,  1908,  287.— T.  F.  B. 

Minerals  and  similar  materials  ;    Process  and  apparatus 

for   treating   .     F.    D.    Weeks.     Fr.    Pat.    402,110, 

April  16,  1909.     Under  Int.  Conv.,  April  18,  1908. 

See  U.S.  Pat.  916,903  of  1909  ;  this  J.,  1909,  479.— T.  F.  B. 

Treating  cement,  ores,  etc.,  in  a  rotary  kiln.     Addition  to 
Fr.  Pat.  390,316.     See  IX. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY, 

(.4. )— ELECTRO-CHEIUSTRY. 

Electrcde  efficiency  of  furnaces.     C.  Bering.    Electrochem. 

and  Met.  Ind.,  1909,  7,  473—474. 
If  the  voltage  between  the  inside  or  hot  ends  of  the  two 
electrodes  of  an  electric  furnace  be  divided  bj'  the  voltage 
between  the  outer  or  cold  ends,  a  figure  is  obtained  which 
is  called  by  the  author.  "  electrode  eiEcienoy."  In 
addition  to  the  electrical  loss,  there  is  also  a  heat 
conduction  loss,  so  that  there  is  a  certain  dni|i  of 
voltage  in  the  electrodes  of  an  electric  furnace  at  which 
the  total  losses  are  a  minimum.  This  voltage  is  called  by 
the  author  "  electrode  voltage,"  and  is  a  physical  con.stant. 
It  is  independent  of  the  length  and  croi^s-seet  ion  of  the 
electro<le  and  also  of  the  current  pas.sing  through  it. 
It  is,  however,  dependent  on  the  temperature  drop  in  the 
electrode  and  as  a  constant  must  be  understood  to  refer 
to  I  degree  temperature  drop.  For  1  degree  of  tempera- 
ture drop. 


.=aJ£ 


or^AV  r  k. 


where  e  is  the  "  electrode  voltage,"  k  the  heat  conductivity, 
K  the  electrical  conductivity,  r  the  electrical  resistivity 
(resistance),  and  A  is  a  constant  depending  on  the  units 
employed.  For  carbon,  (;  =  002'J4  volt,  and  for  graphite, 
c  =  0'0231  volt.  Th?  designer  of  an  electric  furnace  can 
only  reach  these  minimum  losses,  and  he  can  only  increase 
the  electrode  efficiency  by  increasing  llie  total  voltage 
of  which  the  electrode  voltage  is  a  small  part. — J.  W.  H. 

Electrolytic     determination     of     cobalt.     Bruylants.      See 
XXin.  Inorg.  Quant. 


Patents. 

Insulating  process  for  electrical  machiiies.  A.  J.  Boult, 
Loudon.  From  Fdtcn  und  Guillcaumc-Lahmeyer- 
werke  Aet.-Ges.,  Frankfurt  a/M.,  Germany.  Eng.  Pat 
19,263,  Sept.  14,  1908. 

Part.s  of  electrical  machinery  to  be  insulated  are  coated 
with  a  solution  which  can  be  converted,  by  subsequent 
treatment,  into  a  solid  mass.  For  example,  the  parts  may 
be  covered  with  a  solution  of  acetylcellulose,  or  with  a, 
solution  of  rubber,  which  is  subsequently  vulcanised. 
The  parts  to  be  insulated  may  bo  held  apart  mechanically 
during  the  operation.  (Reference  is  directed  to  Eng, 
Pats.  5647  of  1894;  16,248  of  1895;  13,973  of  1900; 
2264  of  1902  ;    18,251  and  26,456  of  1903  ;   --'066  of  1906.) 

—J.  W.  H. 

Electrical-heating  method.  W.  M.  Johnson,  lola,  Kans., 
Assignor  to  The  Continuous  Zinc  Funiace  Co.,  Hartford, 
Conn.     U.S.   Pat.  937,074,  Oct.    19,   1909. 

Leakage  of  current,  through  the  walls  or  lining  of  an 
electric  furnace,  is  reduced  by  feeding,  between  the  elmrga 
and  the  walls  of  the  funiace,  a  granular  material  containing 
the  constituents  of  the  charge,  but  having  a  high  electrical 
resistance  relatively  to  that  of  the  charge. — ]}.  N. 

Silico7i  carbide  {electrically^  ;    Process  of  producing . 

F.  J.  Tone,  Assignor  to  The  Carborundum  Co.,  Niagara 
Falls,  N.Y.     U.S.  Pat.  937,119,  Oct.  19,  1909. 

A  charge  of  silieious  and  carbonaceous  material  is 
supplied  to  a  furnace,  and  within  the  charge  is  maintained 
an  electric  arc,  of  sufficient  heating  capacity  to  produce 
silicon  carbide.  The  arc  zone  is  moved,  from  the  uialcrial 
formed,  in  the  duection  of  the  unreduced  nu.\ture,  thus 
allowing  a  column  of  silicon  carbide  to  build  up  under 
the  electrodes.  Portions  of  the  silicon  carbide  are  with- 
drawn  from  time  to  time  from  the  end  of  the  colunm 
farthest  from  the  arc  zone,  and  fresh  material  is  supplied 
as  required. — B.  N. 

Excitina  liquid,  replacing  bichromate  in  batteries  cf  great 
output.     P.  M.  S<5guy.     Fr.  Pat.  402,16!,  Aug.  21,  190S. 

PoTASSli.M  or  sodium  bichromate  is  replaced  by  a  liquid 
composed  of  distilled  water,  nitric  acid,  sulphuric  acid, 
lead  ])cro.xidc,  zinc  o.\ide,  and  sodium  chloride  in  suitable 
projiortions. — B.  N. 

Furnace ;     Electric   with   superposed   recharger.     A. 

Helfenstein      Ft.  Pat.  402,652.  May  3,  1909. 

Iv  the  cover  of  the  furnace,  at  the  side  of  the  recharger, 

large  gas-tight  openings  are  arranged,  which  may  be 
closed  in  a  suitable  manner  at  will,  and  which  serve  to 
facilitate  observation  and  regulation  of  the  process  of 
reduction  taking  place  in  closed  furnaces. — B.  N. 

Electrodes  rf  electric  furnaces;    Process  and  arrangement 

for  bringing  the  electric  current  to  the .     See.  des 

Carbure-s  Jld-talliques.     Fr.   Pat.  402,712,  May  5.   1909. 

The  connecting  rod  is  provided  with  a  head. piece,  conical 
in  shape,  and  this  is  bound,  in  a  convenient  manner,  in  a 
suitable  hollow  in  the  carbon  forming  the  electrode.  The 
method  is  suitable  for  the  electrolysis  of  melted  salts,  as, 
e.g.,  in  the  extraction  of  aluminium.— B.  N. 

Electric  batteries.  L.  P.  Ba.«set,  Enshien,  France.  Eng. 
Pat. 22,236, Oct.  20,  1908.  Under Int.Conv., Oct.  31, 1907. 

See  Fr.  Pat.  383.540  of  1907  ;  this  J.,  1908.  341.— T.  F.  B. 

Battery-electrode.  G.  A.  Wedckind  and  H.  P.  R.  L. 
PorsclvC,  Haraburc.  Germauv.  U.S.  Pat.  937,730, 
Oct.   19.   1909. 

See  Fr.  Pat.  337,276  of  1903  ;  this  J..  1904,  612.- T.  F.  B. 

Electrolysis  of  liquids.     J.  Billiter,  Aschcrsleben.  Germany. 
Eng.  Pat.  24,594,  Nov.   16,  190S. 

See  U.S.  Pat.  9(!3.951  of  1908  ;  this  J..  1909.  28.— T.  F.  R 
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EleclTolylic  apparatus.  A.  Brichaux,  Brussels,  Assignor 
to  Solvay  Pioces.s  Co.,  Syracuse,  N.Y.  U.S.  Pat. 
937.9  IS,  Oct.  26,  1909. 

See  Eng.  Pat.  7471  of  1898  ;  this  J.,  1809,  37G.— T.  E.  B. 

Compounds  of  oxygen  and  nitrogen  ;  Process  and  apparatus 

for  the  production  of .     F.  Haber  and  A.   Koeriig, 

Karlsruhe.  Assignors  to  Badische  Anilin  und  Soda 
Fabrik.  Lndwigshafen  on  Rhine,  German  v.  U.S.  Pat. 
938,310,  Oct.  26,   1909. 

See  Fr.  Pat.  392,670  of  190S  ;    this  J.,  1909,  28.— T.  F.  B. 

Fastening  fdaments  of   electric   incandescent  lamps  to  the 
electrodes.     Eng.  Pat.  20,915.     See  II. 

Treatment  of  bromine.     Eng.  Pat.  I9,.?02.     Sec  VIT. 

Electrical  production  of  compounds  containing  oxygen  and 
nitrogen.     Fr.  Pat.  402,012.     See  VII. 

Electric  furnace  for  the  continuotts  manufacture  of  glass. 
Addition  to  Fr.   Pat.  401,744.     Sec  VIII. 

Preparing  potable  water.     U.S.  Pat.  937,210.    -See  XVin«. 

{B. )— ELECTRO-METALLURGY. 

Zinc  smelling  ;    Electric  .     The  CCtePierron  process. 

E.  Fleurville.  La  HouiUe  Blanche.  1908,  7,  273^ 
Eleotrochem.  and  Metal.  Ind.,  1909,  7,  468 — 472. 


Fitf.  I 
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The  Cote-Pierron  process  consists  in  reducing  zinc  sulphide 
by  means  of  iron  in  the  electric  furnace.  The  furnace 
adopted  on  a  commercial  scale  after  testing  several  types, 
is  shown  in  the  illustration.  The  lower  part  of  the 
crucible,  A.  with  the  projection,  fe,  is  made  of  graphite 
and  is  connected  with  one  pole  of  the  electric  circuit. 
The  roof  is  formed  of  refractory  firebrick  and  is  provided 
with  openings,  e,  for  the  introduction  of  the  charge. 
The  zinc  vapours  pass  into  the  condenser,  I,  which  is 
filled  with  particles  of  carbon.  Air  is  admitted  through 
the  opening,  ;,  to  raise  the  falling  carbon  to  a  red  heat 
so  that  at  a  point  lower  in  the  condenser,  the  zinc  "  mist  " 
may  be  reduced.  The  furnace  was  also  used  for  the 
manufacture  of  zinc  oxide  by  passing  the  zinc  vapour 
to  a  combustion  apparatus  and  collecting  the  oxide 
in  settling  chambers.  The  results  of  a  run  were : — 
Time  of  experiments,  240  hours  ;  weight  of  ore  smelted, 
14,560  kilos.  ;  average  content,  43-6  i^er  cent,  of  zinc  : 
weight  of  iron  used,  6235  kilos.  ;    weight  of  fluxes  added. 


3480  kilos.  ;  mean  current,  4300  amps.  ;  E.M.F.,  40  volte  ; 
power  factor,  0-80  ;  weight  of  zinc  oxide  obtained,  6730 
kilos.  ;  metaUio  zinc  condensed,  182  kilos.  ;  zinc  content 
of  the  slag  and  iron  sulphide,  2-7  per  cent.  ;  consumption 
of  electrodes,  193  kilos.  ;  cost  of  electric  energy,  65  fi'ancs 
(£2  lis.  6d.)  per  H.P.-year.  For  the  production  of  com- 
mercial white  zinc  oxide,  free  from  iron,  which  cannot 
be  obtained  by  the  process  described,  the  reaction  of  lime 
and  carbon  with  zinc  sulphide,  was  utilised  : 

ZnS-fCaO-fC=CO+CaS-)-Zn. 
The   furnace   used    was   formed   of   a   graphite   crucible, 
110  cm.  diam.  inside,  65  cm.  high.     The  results  obtained 
were  : 

Time  of  running,  600  hours  ;  weight  of  ore  smelted, 
28,345  kilos.  ;  current,  3800  amps.  ;  E.M.F.,  42  volts  ; 
powerfactor,  0-85  ;  lime,  12,384  kilos.  ;  earbon,3146  kilos.; 
consumption  of  electrodes.  1286  kilos.  ;  zinc  content  of 
charge,  10,587  kilos.  ;  zinc  oxide  obtained.  12,370  kilos.  ; 
cost  of  manufacture,  4598  francs  (£182  7s.). 

The  zinc  oxide  obtained  contained  98-6-— 99-0  per  cent. 
of  zinc  oxide  and  0-2 — 0-3  percent,  of  iron.  According  to 
its  whiteness  the  oxide  was  divided  into  two  brands, 
70  per  cent,  being  of  the  better  quality. — .J.  W.  H. 

Patents. 

Electro-deposition  of  metals  ;    Apparatus  for .     T.  A. 

Smith    and    T.    Deakin,    "\^'alsall.     Eng.    Pat.    21,687, 
Oct.  14,  1908. 


A  STATIONARY  tank,  a  (see  Fig.),  contains  the  plating 
solution  and  the  anodes,  c.  A  barrel,  d,  containing  the 
material  to  be  plated,  i.s  arranged  to  rotate  in  this  tank 
with  its  axis  at  an  angle  of  35'='  or  40°  to  the  horizontal. 
The  lower  end  of  the  barrel  is  entirely  closed.  The 
cathode  connection  is  made  bj-  means  of  a  brush  or  other 
device,  though  tlie  wheel,  /(,  the  rod,  n,  71",  ifl,  in  the 
axis  of  the  barrel,  to  a  number  of  arms,  m,  on  the  base 
of  the  barrel.  The  axle  is  encased  in  fibre  to  prevent 
contact  with  the  material  being  plated.  The  barrel  is 
rotated  by  means  of  the  worm  wheel,  h,  and  may  be 
lifted  from  the  tank  by  releasing  the  adjustable  screw,  t. 
This  construction  admits  of  the  work  being  removed 
through  the  open  end  of  the  barrel,  at  any  time  during 
the  process,  for  examination. — .J.  W.  H. 

EUctro-plaiiiig  apparatus.      R.  Walker  and  W.  0.  Pinson, 

Wolverhampton.  Eng.  Pat.  12,482,  May  26,  1909. 
The  claim  is  for  a  basket  for  holding  the  articles  to  be 
plated,  consisting  of  a  wooden  frame,  suspended  in  the 
bath  by  wires  and  having  a  bottom  of  wire  gauze.  Bars 
are  placed  across  the  wooden  frame,  above  the  articles, 
to  support  the  anode.  Electrical  connections  are  made 
to  the  wire  gauze  and  the  anode. — J.  W.  H. 

Reduciiv)  metallic  compoxinds  [eleclrically'\  ;  Method  of . 

F.  J.  Tone.  Niagara  Falls,  X.Y.     U.S.   Pat.  937.120, 

Oct.  19,  1909. 
Metallic  or  silicon  compounds,  wliich  are  subject  to 
volatihsation  losses  at  the  temperature  of  reduction,  are 
reduced  by  supporting  a  cliarge  of  the  compound  and 
a  reducing  agent,  on  a  hearth  which  is  impervious  to  the 
charge  but  pervious  to  the  products  of  reduction.  An 
electric  arc,  of  sufficient  intensity  to  reduce  the  compound, 
is  maintained  within  the  charge,  so  that  the  temperature 
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of  tho  latter,  between  the  hearth  and  the  reduction  zone, 
is  kept  below  the  volatilisation  temperntnre  of  tho  silicon 
or  metal.  The  fused  ]iroduet  is  removcil  from  the  reduc- 
tion zone,  and  allowed  to  pass  through  the  hearth  to  a 
receiving  space  below,  in  which  it  is  maintained  in  a 
fused  condition. — B.  N. 

Mercuri/  ;     Method  of  oxidising  metah  dissolved  in  . 

9.  Whitinp,  Boston,  Mass.,  and  C.  F.  Burgess,  Madison, 
Wis.,  Assignors  to  The  Whiting  Co.,  Boston,  Mass. 
U.S.  Pat.  937.128,  Oct.  19,  1909. 
A  SERIES  of  carbon  surfaces  is  arranged  at  tho  bottom 
of  a  containing  tank  and  exposed  to  an  oxidising  electro- 
lyte ;  and  a  moving  body  of  the  amalgam  is  placed  in 
electrical  contact  with  the  carbon  surfaces  by  means  of  a 
relatively  quiescent  bofly  of  comparatively  pure  mercury 
underlying  the  amalgam. — F.  R. 

[SiVi'cr]    Precious   metals  ;      Process   of    recovering   . 

J.  H.  K.id.  Newark,  N.J.     U.S.  Pat.  937.387,  Oct.  19, 

1909. 
ABGENTiFEROtTS  Ores,  containing  nickel  and  cobalt  or  the 
like,  are  finely  powdered,  mixed  with  lead  and  a  flux 
and  passed  through  an  electric  arc.  The  volatile  products 
are  removed  by  suction  and  the  molten  metal  and  llux 
are  rotated,  in  order  to  effect  a  separation  bv  gravity. 

— F.  R. 
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Mixed  triglycerides ;     Sifnthesis  of  .     {Synthesis   of 

fatft.  11  i.).  A.  Grun  and  A.  von  Skopnik.  Ber..  1909, 
42.  3750—3759.  (See  also  this  J..  1907,  536). 
Triglyceridks  containing  three  different  acid  radicals 
in  any  desired  order  can  be  prepared  l)y  replacing  in 
succession  the  primary  hydroxyl  group,  the  chlorine  atom, 
and  the  secondary  hydroxyl  group  of  a-monoehlorhydrin 
by  different  fatty  acid  radicals.  The  authors  have  pre- 
pared in  this  way  the  three  isomeric  mixed  tiiglycerides 
of  lauric,  myristie,  and  stearic  acids.  (i-Monochlorhydrin 
was  warmed  with  an  equivah  iit  quantity  of  lauryl  chloride, 
the  reaction  jiroduct  dissolv<'(l  in  etlier.  waslu'd  with  water 
and  with  sodium  carbonate  solution,  dried  with  fused 
sodium  sulphate,  and  the  ether  distilled  oS  in  vacuo. 
The  a  lauro-a'-clilorhydrin, 

CH,C1.CH(0H).CH;(0C,.H,30), 
thus  obtained  is  a  faintly  yellow,  mobile  oil  at  the  or;!:nary 
temperature,  which  crystallises  from  light  petroleum 
spirit  at  about  — 10°  C.  in  small,  white  crystals;  it  is 
soluble  in  the  common  organic  solvents.  Bv  treatment 
with  silver  nitrite  (Ber.,  1907.  40.  1792;  this  J..  1907, 
530),  it  is  converted  into  a-monolaurin, 

CH2(OH).CH(OH).CHo(OC„Hj30). 
which  forms  white,  lustrous  leaflets,  easily  solul>le  in 
ellier  and  warm  jjetrolcuni  spirit,  and  soluble  with 
dilKculty  in  alcohol.  The  crystals  melt  at  52°  C.  but 
when  the  melted  substance  has  solidilie<l  and  is  again 
heated,  it  melts  at  40° — 41°  C.  ^-Monolaurin  prepared 
from  ^-lauro-«n'-dichlorhydrin,  melts  at  58-5°  C. 
«-Lauro-a'-myristin, 

CHj(0C,,H,30).CH(()H).CH,(0C,,H,;0). 
was  obtained  by  heating  n-lauro-o'-ehlorhydrin  with 
])otassiuin  myristate  at  140°  C.  in  a  current  of  hydrogen. 
It  can  be  crystallised  from  very  dilute  solutions  in  a 
mixture  of  ether  and  petroleum  spirit  below  0°C..  and 
forms  very  small,  lustrous,  white  crystals,  which  are 
soluble  in  the  ordinary  fat  solvents  ;  it  melts  at  40° — 42°  C, 
and  after  solidification,  at  34° — 35°  C.  When  warmed  with 
the  calculated  quantity  of  stcaryl  chloride,  it  is  converted 
into    (i-lauro-fJ-stearo-n'-myristin. 

C'H,(O.C,  ,H„0).CH(0C,8H„0).CH2(0C,  .HjjO), 
which  crystallises  from  ether  in  very  soft,  white  crystals, 
almost  insoluble  in  alcohol.  It  melt.s  at  37° — 38°  C, 
and  after  solidification,  at  35°  C.  f<-Stearo-a'-chlorhydrin, 
prepared  in  a  similar  manner  to  (i-lauro-«'-ehlorhydrin, 
forms  white  crystals  soluble  in  benzene,  ether,  and  warm    i 


petroleum  spirit ;  it  melts  at  48° — 49°  C,  and  after 
solidification,  at  39° — 40°  C.  n-Stearo-a'-laurin  from 
n-8tearo-«'-chlorhydrin  and  potassium  laurate,  fonns 
white  crystals  easily  soluble  in  benzene,  eliloroforni. 
and  ether,  soluble  with  difficulty  in  alcohol  and  in  eoUl 
IX'troleum  spirit ;  it  melts  at  52° — 53°  C,  and  after 
solidification,  at  4.5°  G.  o-Stearo-^-myristo-d'-laurin  pre- 
pared from  a-stearo-n'-laurin  and  nivristvl  chloride  forms 
soft,  dull  white  crystals,  which  melt  "at  48° — 19°  C.  (40°  C. 
after  keeping  for  a  Icmg  time),  and  after  solidification, 
at  44°— 45°  C.  a-Stearo-o'-myristin  obtained  from 
a-stearo-a'-ehlorhydrin  and  potassium  myristate,  softens 
at  47°  C.  and  melts  at  52°— 53°  C.  (at  44°  C.  after  soliili- 
fication).  o-Stearo-fi-lauro-n'-myristin  from  o-stearo-a'- 
myristin  and  lauryl  cliloride,  forms  .soft,  yellowish-white, 
ill-defined  crystals,  which  melt  at  42°  C,  and  after  solidi- 
fication, at  32°  C.  The  melting  innnts  of  mixtures  of 
the  three  isomeric  triglycerides  are  shown  in  the  following 
table  :— 


M 


M.  pt. 
after 


of- 


StearolauromyrKtin  -t-  laurostoiiromyristin    . . 
liauro.^te.ironiyri^tiii  -t-stearoinyristolaurin   . . 
St€arolauroinyri>*tin  -I- stearoinyristoIaiiriH  . . . 
Stearolauroniyristin  -»-  lauro3te»romyri.stin  + 
stearomyristolaurin 


39 
45 


33 
39 
36 


— A.S. 

Olive    oil,    Tunisian ;      Reactions   of   .     R.    MarciUe. 

.\nn.  des  Falsific,  1909,  2,  224—23'). 
Olive  oils  obtained  from  Northern  Tunis  frequently 
yield  a  reaction  with  the  Villiaveechia  and  Fabris  test 
(hydrochloric  acid  and  furfural)  which  may  lead  to  the 
conclusion  that  the  oil  is  adulterated  with  sesame  oil  ; 
oils  from  the  .Sousse  and  Sfax  regions  also  yield  a  similar, 
but  less  marked,  reaction.  Witli  a  little  practice,  how- 
ever, the  coloration  given  by  this  class  of  oils  may  be 
readily  distinguished  from  that  obtained  with  mixtures 
of  olive  oil  with  sesame  oil,  and  in  no  case  do  the  oils 
give  a  positive  reaction  in  Bellier's  test  (a  mixtuR'  of 
nitric  acid.  sp.  gr.  1"4  with  a  solution  of  ix'sorcinol  in 
benzene).  This  test  is.  consequently,  recommended  as 
a  reliable  means  of  ascertaining  the  absence  of  sesame 
oil  in  olive  oils  which,  from  the  results  of  other  tests, 
may  be  suspected  of  containing  sesame  oil.  The  con- 
stituent which  gives  the  reaction  with  hydrochloric  acid 
and  fuifural  is  removed  by  washing  the  oil  with  hot 
water  containing  a  Utile  sodium  bicarbonate,  and  washing 
with  hot  water  alone  eliminates  the  greater  i)art  of  the 
substance.  The  qviantity  of  the  latter  present  appears 
to  diminish  when  the  oil  is  kept ;  it  is  fouiul  more 
frequently  in  freshly  prepared  oils.  (See  also  this  J., 
1907,   1185).— W.  P.  S. 

Sesame  oil;     Furfural  reaction  for  tlie  ddeclion  of  . 

H.  Imbert  and  L.  Durand.     Ann.  de  Falsific.,  1900.  2, 

317—319. 
Cektaim  Algerian  and  Timisian  olive  oils  give  a  red 
coloration  with  hydroclUorie  acid  and  furfural,  which 
might  easily  be  mistaken  for  the  coloration  given  by 
sesame  oil.  .Vny  mistake  may  be  obviated  by  applying 
the  test  to  the  fatty  acids  of  the  oil,  or  by  a  pivliminary 
washing  with  water  rendered  alkaline  with  sodium  bicar- 
bonate, as  proposed  by  .MarciUe  (sie  preceding  abstract). 
A  sample  of  pure  olive  oil  containing  1  per  cent,  of  .sesame 
oil  still  gave  a  red  coloration  after  being  boiled  for 
5  minutes  each  time  with  tj  successive  portions  of  the 
alkaline  solution,  whereas  the  substance  in  the  Tunisian 
and  Algerian  olive  oils  giving  a  red  coloration  was  readily 
extracted  by  boiling  witli  water  alone,  and  especially  with 
water  containing  bicarbonate. — C  .\.  M. 

Oils  obtained  by  crlraclion  with  carbon  bisulphide  ;  Detection 

of  in  commercial  oils.     Cusson.  Ann.  des  Falsific, 

1900.  2.  409—110. 
Only  the  lowest  gradeof  edible  oilsare  stated  to  be  mixed 
with  oils  that  have  been  extracted  with  carbon  bisulphide. 
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The  presence  of  faint  traces  of  this  solvent  in  an  oil  may 
be  detected  as  follows  : — About  200  grms.  of  the  oil  are 
thoroughly  shaken  with  50  gims.  of  90  per  cent,  alcohol, 
and  the  fiaslc  then  connected  witli  a  condenser  and  heated 
on  a  water-bath.  The  distillate  is  received  in  a  flask 
cooled  in  water  and  containing  a  little  alcoholic  potassium 
hydroxide  solution,  and  the  heating  is  continued  until 
about  one-third  of  the  alcohol  has  distilled.     Any  traces 


practically  unlimited  quantities.  Whether  soya-bean  oil 
would  find  an  economic  use  comparable  to  that  of 
cottonseed  oil  remains  to  be  determined,  as.  docs  also 
the  feeding  value  of  soya-bean  meal  from  which  the  oil 
has  been  extracted. 

The  relative  richness  of  the  soya  bean  in  oil  and  other 
constituents  as  compared  with  other  oily  seeds  is  shown 
in  the  following  tables  : — 


Analyses  of  seeds  of  seven  varieties  of  soya  beans. 


Fresh  or  alx-dry  substance. 

Variet.v. 

Water. 

Protein.          Fat. 

Nitrogen- 

free- 
extract. 

Fibre. 

Ash. 

Austin    

per  cent. 
8-67 
7-42 
7-45 
7-49 
7-43 
8-00 
7-43 

per  cent.  1  per  cent. 
36-59              20-65 
34-66              19-19 
36-24              18-96 
32-99              21-03 
33-96              2-2-72 
35-54              19-78 
37-82              20-23 

per  cent. 
24-41 
27-61 
26-28 
29-36 
25-47 
26-30 
23-65 

per  cent. 
4-00 
5-15 
4-79 
4-12 
4-57 
4-53 
5-05 

per  cent. 
3-78 
5-97 

Kingston 

Mammoth    

0-28 
6-01 

Guelph   

Medium  yellow  

5-85 
6-85 
5-82 

7-70 

33-40       1      20-33 

26-15 

4-60 

5-79 

Analyses  of  cottonseed,  sunflower  seed,  and  peanuts. 


Fresh  or  air-dry  substance. 

Kind  of  seed. 

Water. 

Protein. 

Fat. 

Nitrogen- 
free 
extract. 

Fibre. 

Ash. 

Cottonseed  (whole) — 

per  cent. 

8-00 

17-51 

9-92 

8-50 
8-80 
8-60 

4-90 

13-20 

7-50 

per  cent. 
13-62 

per  cent. 
10-40 

per  cent. 

7-58 
36-70 
22-57 

22-00 
20-70 
21-40 

12-70 
19-10 
15-60 

per  cent. 

17-60 
32-40 
22-57 

29-50 
30-30 
29-90 

2-00 

18-40 

7-00 

per  cent. 
2-89 

Maximum    .    . 

29-70        1       29-34 
19-38       ,      19-45 

15-80             20-90 
16-70             21-50 
16-30              21-20 

23-20        I       25-00 
31-50        1       47-40 

8-00 

Average  of  25  analyses    

Sunflower  seed  (whole) — 

4-74 
2-10 

Maximum    

Average  of  8  analyses 

Peanut  (kernels) — 

Minimum 

3-20 
2-60 

1-90 

ilaximum    

3-80 

Average  of  7  analyses 

27-90 

39-60 

2-40 

of  carbon  bisulphide  carried  over  will  be  converted  into 
potassium  xanthate,  which  may  be  detected  by  rendering 
the  distillate  faintly  acid  with  acetic  acid,  and  adding  a 
few  drops  of  an  alcoholic  solution  of  copper  acetate. 
A  yellow  coloration  (or  precipitate  after  a  short  time)  of 
eopper  xanthate  indicates  that  the  oil  under  examination 
contained  oil  obtained  by  extraction  with  carbon  bisul- 
phide.— C.  A.  M. 

Oil,  edible;     Adulteration  of  with  mineral  oil.       L. 

Ronnet.  Ann.  des  Falsitic.,  1909,  2,  220—221. 
A  S.4.MPLE  of  edible  oil  examined  by  the  author  gave  the 
following  analytical  residts  : — Sp.  gr.  at  15°  C,  0-8905  ; 
refractometcr  value.  32-5 ;  saponification  value,  66-0 ; 
io(iine  value  (Hiiljl),  •t4-9  ;  Maumene  test,  37°  ;  unsaponi- 
fiable  matter,  06-36  per  cent.  The  oil  gave  a  reaction 
for  sesame  oil,  but  no  indications  were  obtained  of  the 
presence  of  linseed,  cottonseed,  or  resin  oils.  As  shown 
by  these  figures,  the  sample  consisted  of  a  mixture  of 
vegetable  oD,  34  ])er  cent.,  with  mineral  oil,  60  per  cent. 
The  vegetable  oil  was,  probably,  popjn'-seed  oil  containing 
about  6  per  cent,  of  sesame  oil. — W.  P.  S. 

Soya  bean  oil  and  meal.     U.S.  Dept.  of  Agri.  Bull..  Oct., 
1909.     [T.R.J 

DuKiN'G  the  past  ten  years  soya-bean  meal  has  been 
imported  into  Europe  in  large  quantities  from  Manchuria, 
and  has  met  with  a  ready  sale  at  a  price  above  that  of 
cottonseed  meal.     This  would  seem  to  assure  a  market  for 


Bean  eake  and  bean  oil  in  Darien,  Japan.     Chem.  Trade 

J.,  1909,  45,  429—430. 
A  CHEMICAL  analysis  of  bean  cake,  as  at  present  prepared, 
gives  the  following  results  : — 


Water 

Oily  substances   

Albuminous  substances 

Carbohydrate    

Woody  fibre 

Ash 


Sample 
Ko.  1. 


Sample 
No.  2. 


Sample 
No.  3. 


per  cent. 
17-38 

9-76 
40-98 
20-73 

6-65 

4-50 


per  cent. 
16-90 

9-70 
41-66 
20-64 

6-64 

4-45 


per  cent. 
19-19 

9-18 
43-02 
13-62 

6-23 

4-78 


By  the  present  method,  using  hand-pressea,  the  amount 
of  oil  extracted  from  the  beans  is  about  8  per  cent.  At 
one  mill  in  Darien,  which  is  fitted  with  hydraulic  presses, 
nearly  10  per  cent,  can  be  obtained.  The  quantity  of  oil 
in  the  soya  bean  is  from  16  to  17  per  cent. 

Linolic  acid.     A.  RoUett.     Z.   physiol.  Chem..   1909.  62, 

410—421. 
Puke  linolic  acid  was  obtained  Ijy  converting  the  crystal- 
line linolic  acid  tetrabroniide  prepared  from  poppy-seed  oil 
into  the  methyl  ester  of  linolic  acid,  and  purifying  this  Ijy 
distillation  under  reduced  ])ressure.  The  purified  ester 
was  then  saponified  in  the  cold  by  Henriques'  method, 
the  sodium  linolate  solution  acidified,  and  the  linolic  acid 
extracted  with  petroleum  spirit.     It  was  a  light  yellow 
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oil,  which  when  distilled  in  vacuo  jielded  a  colourless 
liquid  boiling  at  229°— 230°  C.  under  a  pressure  of  10  mm., 
and  having  a  sp.  gr.  at  lS°/i°  C.  of  0-9026.  (Value 
hitherto  accepted ^=0-9206  at  14°  C.)  When  bromin- 
ated  the  pure  acid  yielded,  at  most,  50  jjcr  cent,  of  crystal- 
line tetrabromide,  whilst  the  filtrate  contained  a  syrupy 
tetrabromide,  which  on  reduction  with  nascent  hydrogen 
gave  pure  linolic  acid.  On  again  brominating  this  acid 
(from  the  fluid  tetrabromide)  26-2  per  cent,  of  the  crystalline 
tetrabromide  was  obtained.  It  was  not  possible  to  decide 
with  certainly  whetlicr  the  fUiid  tetrabromide  was 
identical  with  the  crystalline  product,  but  prevented  from 
crystallisation  by  traces  of  impurities,  or  whether  they 
were  individual  chemical  substances.  In  any  case, 
however,  tlirse  experiments  prove  that  the  bromine 
addition  method  does  not  give  <|uantitative  results,  and 
although  vahiable  as  a  qualitative  test  cannot  be  relied 
upon  for  the  determination  of  linoUc  acid  in  mixtures  of 
fatty  acids.  Further  experiments  showed  that  the  presence 
of  oleic  acid  does  not  reduce  the  yield  of  tetrabromide,  but 
that  the  ])i-escnce  of  a  large  proportion  of  linolenic  acid 
renders  difficult  even  the  detection  of  linolic  acid.  By  the 
oxidation  of  pure  linolic  acid  with  alkaline  potassium 
l)ermang!inate.  Hazura's  sativic  acid  (m.  pt.  171° — 173°  C.) 
was  obtained,  together  with  a  small  amount  of  another, 
as  yet  unidentified  substance,  which  coidd  be  extracted 
with  liot  benzene.  In  the  author's  opinion  the  foregoing 
facts,  and  in  particular,  the  formation  of  (possibly) 
isomeric  bromine  addition  compounds  corresponding  to 
the  same  linolic  acid,  find  an  explanation  in  stcreo- 
isomeric  relationships  arising  out  of  the  two  double 
linkages  in  tlie  molecule  of  linolic  acid.  (See  also  Lewko- 
witsch,  Chem.  Technul.  and  Anal,  of  Oils.  Fats,  and 
Waxes,  Fourth  Edit.,  Vol.  I.,  p.  154.)— C.  A.  M. 

Linolenic  acid  and  linseed  oil.     A.   Rollett.     Z.   physiol. 

Chem.,  1909,  62,  422—431. 
A  METHOD  similar  to  that  of  Erdmann  and  Bedford 
(this  J.,  1909,  530)  was  used  in  the  preparation  of  linolenic 
acid  from  linseed  oil.  When  purified  by  distillation  under 
reduced  pressure  and  in  an  atmosphere  of  carbon  dioxide, 
it  was  a  colourless  liquid,  boiling  between  230°  and  232°  C. 
under  a  pressure  of  17  mm.,  and  having  an  iodine  value 
of  2G7-4  (thcory=274-2).  Its  sp.  gr.  at  1874°  C.  was  09141. 
whilst  the  linolenic  acid  prepared  by  Hehner  and  Mitchell 
(this  .1.,  1899,  77)  had  a  sp.  gr.  of  0-9228  at  1.5°  C.  When 
brominated  it  absorbed  6  atoms  of  bromine,  two  of  them 
more  slowly  than  the  other  four,  and  yicldcdabout  20  per 
cent,  of  a  solid  hcxabromide,  and  about  80  i)er  cent,  of  a 
syrupy  liquid,  which  had  the  composition  of  an  impure 
tetrabromide  (see  this  J.,  1909.  531).  By  the  further 
action  of  bromine,  added  at  intervals  of  several  hours, 
this  tetrabromide  was  converted  in  two  days  into  a  satu- 
rated fluid  hcxabromide,  Ci8lT,„Brf,0;,  which  on  reduction 
with  nascent  hydrogen  yielded  linolenic  acid.  Contrary  to 
the  experience  of  Erdmann,  Bedford,  and  Uaspe  (this  J., 
1909,  531),  the  linolenic  acid  reduced  from  this  tluiel 
bromide  gave,  on  broniination,  a  fresh  deposit  of  the  solid 
hcxabromide.  Moreover,  on  oxidising  pure  linolenic  acid 
with  alkaline  permanganate  solution,  the  author  obtained 
both  the  hnusic  and  isolinusic  acid  of  Hazura.  From 
these  results  and  n  comparison  of  the  yields  of  hcxa- 
bromide with  the  iodine  value  of  the  linseed  oil  from  which 
it  was  obtained,  the  author  concludes  that  there  is  in- 
sufficient evidence  of  the  existence  of  either  Hazura's 
isolinolenic  acid  or  the  /3-linolenic  acid  of  Erdmann, 
Bedford  and  Raspe  {loc.  cit.).  The  formation  of  two 
distinct  ozonides  upon  which  Erdmann,  Bedford  and 
Kaspe  base  their  argument  is  no  more  proof  of  the  exist- 
ence of  isomeric  linolenic  acids  than  is  the  formation  of 
different  bromine  addition  compounds.  Four  addition 
bromides  may  theoretically  be  obtained  from  a  given 
linolenic  acid,  and  the  fact  that  the  experimental  yields 
of  solid  hcxabromide  are  invariably  less  than  25  per  cent, 
is  therefore  quite  in  accordance  with  what  might  be 
expected. — C.  A.  M. 

liicinoleic  acid ;    Derivatives   of  .     A.    Griin.     Ber., 

1909,  42,  3759—3763. 
The  results  obtained  by  C'honowsky  (this  J.,  1909,  1093) 
with  respect  to  the  action  of  sulphuric  acid  on  ricinoleic 


acid  differ  considerably  from  those  obtained  by  previous 
workers  (see  Benedikt  and  Ulzer,  Monatsh.  Chem.,  1SS7, 
8,  208;  also  Juillard,  this  .T.,  1894,  820:  1S95,  811). 
JuiUard  showed  that  dihydroxystearic  acid  is  one  of  the 
reaction-products,  and  the  author  {this  J.,  J9II7,  57) 
showed  that  this  dihj-droxystearie  acid  was  a  mixture  of 
isomerides,  of  whicli  he  isolated  three,  one  melting  at 
90°  C,  having  [n]D=-r 6-45°  ;  and  two  opticallv  iitactive 
acids  melting  at  69-5°  C.  and  108°  C.  respectively-  More 
recently  the  author  and  Wetterkamp  have  isolated  the 
fourth  possible  isomeride,  which  melts  at  121')°  C. 
Chonowsky's  products  melting  at  73° — 74°  C.  and  1 15° — 
11(1°  C,  were  probably  mixtures  of  the  acids  melting  at 
(1),  69-5°  and  90°  C.  and  (2).  108°  and  126°  C.  respectively. 
In  the  formation  of  dihydroxystearic  acids  from  ricinoleic 
acid  and  sulphuric  acid,  relatively  stable  inner  esters  of 
the  type,  C,7H33(OH)2.CO.O.C,7Hj,(OH)C()()H,  are 
formed  as  intermediate  products  (see  this  J.,  1908,  1212  ; 
1909,  1146),  and  the  so-called  "  glycidic  acids"  obtained 
by  Chonowsky,  of  which  neither  a  description  nor  an 
analysis  is  given,  may  have  consisted  of  these  ester-acids 
or  of  a  mixture  of  them  with  dihydroxystearic  acids. 
High-molecular  hydroxy-aeids  show  a  great  tendency  to 
form  these  inner  esters,  and  hence  their  production  seems 
much  more  likely  than  that  of  inner  ethere  (elycidic 
acids). — A.  S. 

Cottonseed  products  ;  Uniform  methods  for  analysis  of . 

Oil,  Paint  and  Drug  Reporter,  Oct.  25,  1909. 
At  a  recent  meeting  of  the  official  chemists  appointed 
by  the  Interstate  Cotton.seed  Crushers'  Association,  held 
at  Memphis,  Tenn.,  to  determine  upon  a  uniform  method 
of  analysis,  tlie  following  methods  were  decided  upon 
for  recommendation  : — 

Cottonseed  meal. 

Moisture. — Five  grms.  dried  at  105°  C.  for  two  hours 
in  double  wall  oven  (preferably  oil  bath). 

Oil. — Extract  5  grms.  of  meal  (without  previous  drying) 
with  petroleum  ether  boiling  under  70°  C.  in  a  short 
siphon  Soxhlet  apparatus  for  two  hours.  Evaporate 
off  the  ether  and  weigh  the  residue  as  oil. 

Optional  metliod. — Oil  :  Extract  5  grms.  of  thoroughly 
dried  meal  (the  portion  used  for  the  moisture  determina- 
tion) with  petroleum  ether  boiling  under  70°  C.  in  a  short 
siphon  Soxhlet  apparatus  for  two  hours.  Evaporate 
off  the  ether  and  weigh  the  residue  as  oil. 

Xilrogen.  Kjeldahl-Oimningnwthod. — Determination: — 
(a)  Digestion. — l-7grm.of  cottonseedmealaro  brought  into 
a  digestion  flask  with  approximately  0-7  grm.  of  mercuric 
oxide  (or  0-5  grm.  metallic  mercury)  and  10  grms.  of 
potassium  sulphate  (free  from  ammonia)  and  25  c.e.  of 
sulphuric  acid  of  1-84  sp.  gr.  The  flask  is  placed  in  an 
inclined  position,  and  heated  below  the  boiling  point 
of  the  acid  for  from  5  to  15  minutes,  or  until  frothing 
has  ceased.  The  procedure  of  digestion  is  now  the  same 
as  in  the  regular  Kjeldahl  method,  except  that  no  potas- 
sium permanganate  is  added. 

(b)  Distillation. — After  cooling,  the  contcntsof  the  flask 
are  transferred  to  the  distilling  flask  with  about  300  e.c. 
of  distilled  water,  a  few  pieces  of  granulated  zinc,  pumice 
stone,  or  0-5  grm.  of  zinc  dust  when  found  necessary 
to  keep  the  contents  of  the  flask  from  bumping,  and 
25  c.e.  of  potassium  sulphide  solution  are  added,  with 
shaking.  Xext  60  c.e.  of  soda  solution  of  I •■50  sp.  gr.  are 
added,  or  sufficient  to  make  the  reaction  strongly  alkaline, 
pouring  it  down  the  side  of  the  flask  so  that  it  doc8;not 
mix  at  once  with  the  acid  solution.  The  flasl;  is  con- 
nected with  the  condenser  (of  block  tin),  the  contents 
mixed  by  shaking,  and  then  distilled  until  all  ammonia 
has  passed  over  into  the  standard  acid,  which  is  an 
accurately  measured  quantity  of  iV/2  sulphuric  acid  to 
which  is  added  about  .50  c.e.  distilled  water.  The  distillate 
is  then  titrated  with  .V/4  caustic  soda  or  ammonia  solution, 
using  cochineal  solution  as  indicator. 

Fatty  acids  in  soap  stock: 

The  following  method  wa.s  adopted  as  the  official 
method  for  the  determination  of  total  fatty  acids  in  soap 
stock  : — 
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Total  fatty  acids — Gravimetric  method. — Weigh  out 
8  to  10  grms.  of  well-mixed  sample  into  a  small  extraction 
flask.  Saponify  with  an  alcoholic  soda  solution  over  a 
steam  bath  and  heat,  with  occasional  stirring,  until  all 
alcohol  is  driven  off. 

Wash  out  with  about  400  c.c.  of  hot  water  into  a  beaker, 
and  digest  on  the  water  bath  until  complete  solution  of 
the  soap  is  effected.  Acidify  with  dilute  sulphuric  acid 
and  continue  heating  on  bath  until  the  layer  of  fatty  acids 
has  become  clear.  Cool  and  filter  off  the  hquor  from 
the  cake  of  fatty  acids,  washing  with  cold  water  until 
no  trace  of  sulphuric  acid  is  left.  Allow  the  fatty  acids 
to  dry  thoroughly,  preferably  by  standing  over  night. 
Transfer  the  fatty  acids  to  a  folded  filter  paper  and 
place  in  a  Soxhlet  extractor.  Dissolve  fat  adhering  to 
beaker  with  warm  gasoline,  and  extract  with  redistilled 
gasoline  for  three  hours.  Drive  off  the  gasoline  and  heat 
to  constant  weight.  Calculate  percentage  on  original 
weight. 

Xote. — Time  is  saved  by  chilling  the  melted  fat  in 
running  water  and  by  dissolving  the  majority  of  the  dry 
fat  cake  in  a  beaker  and  on  the  tilter  paper  with  warm 
gasoline,  allowing  to  filter  through  into  the  tared  flask, 
then  wrapping  up  filter  paper  and  extracting  as  usual 
for  one  and  a  half  hours. 


Moisture  to  be  reported. 

The  committee  recommended  that  a  moisture  deter- 
\ mination  be  made  and  repr<ited  on  all  samples  of  cotton- 
t  seed  meal  or  cake. 

It  was  moved  and  adopted  that  President  Allen  be 
I  requested  to  warn  the  members  Of  the  Interstate  Cotton- 
Iseed  Crushers'  Association  against  using  oil  sample  cans 
I  sealed  with  a  linoleum  washer  or  gasket. 

The  following  resolution  was  adopted  : — 

"  The  committeo  recommends  that  the  rule  in  regard 
I  to  sending  samples  in  air-tight  cases  be  rigidly  enforced 
a  step  toward  securing  more  accurate  and  uniform 
I  analytical  results.  It  is  the  unanimous  opinion  of  the 
Icommittee  that  a  very  large  percentage  of  the  discrepan- 
loies  in  chemical  analyses  is  due  to  carelessness  in  the 
Ipreparation  and   preservation  of  samples." 

Ne.xt  fallowed  a  discussion  of  the  present  method  of 
[determining  refining  losses  in  crude  oil,  and  it  was  decided 
Ito  make  no  changes  at  the  present  time,  except  the 
IfoUowing,  and  the  method  now  and  in  use  for  the  past 
I  two  years  bo  continued. 

'  After  the  addition  of  the  caustic  soda  solution  a 
Imore  thorough  and  vigorous  agitation  of  the  oil  is  recora- 
Imended  until  all  the  caustic  soda  solution  is  thoroughly 
lincorporatcd  throughout  the  oil.  ."VUow  oil  to  stand 
Ifor  three  hours  at  12.5'  F.  before  cooling  and  draining, 
linstead  of  one  hour  as  formerly.' 

iBeeswax ;    French  Codex  test  for  forii;/7i  fats,  r<sins,  and 

waxes  in  ■ .     P.  Le  Naour.     Ann.  Chim.  analyt.,  1909, 

14,  369—370. 

IThe  official  test  of  the  French  Codex,  1908,  specifies  that 
■when  1  gmi.  of  beeswax  is  boiled  for  30  minutes  mth 
T  c.c.  of  aqueous,  15  per  cent,  sodium  hydroxide  solution, 
amount  of  water  lost  by  evapor.ation  being  replaced 
the  addition  of  hot  water,  the  liquid,  cooled  and 
ained  through  absorbent  cotton,  should  not  give  a 
fecipitate  when  acidified  with  hydrocUoric  acid.  This 
alt  is  taken  to  indicate  freedom  from  admixture  with 
eign  fats,  waxes,  and  resins.  The  test  is  found  to 
defective.  No  precipitate  is  obtained,  under  the 
nditions  indicated,  even  when  fragments  of  a  stearine 
ndle  are  thus  treated,  nor  if  20  per  cent,  aqueous 
(tassium  hydroxide  be  substituted  for  the  sodium 
fdroxide  solution  for  saponifying.  But  if  saturated 
{ution  of  sodium  carbonate  be  used  in  place  of 
hydroxide,  sodium  stearate  is  formed,  solidif3'ing  on 
pling,  but  re-dissolving  on  warming  ;  on  acidifying  with 
drochlorio  acid,  stearic  acid  is  liberated. — J.  0.  B. 

\lUivation  and  uses  of  soya  beans.     Edie.     See  XVIII^. 


Patents. 

Hydroxyfatty  acids;     Process  for  the  preparation' of  

from  the  addition  compounds   of  hypochlorous  acid  or 
chlorine  with  the  glycerides  of  vcgitable  or  animal  oils. 
G.     Imbert    and    Consortium    fiir    elektrochem.     Ind. 
Ges.m.b.H.     Ger.  Pat.  214.154,  March  29,  1908.     Addi- 
tion to  Ger.  Pat.  208,699,  Sept.  22,  1906. 
In  the  process  described  in  the  main  jiatent  (see  Fr.  Pat. 
368,543  of  1906  ;    this  J.,   1907.  25),  hydroxyfatty  acids 
were   prepared   from   the   addition   compounds   of   hypo- 
chlorous  acid  or  cMorine  with  fatty  acids,  by  heating  them 
with   alkali,    alkali   carbonates,    or   alkahne-earths   under 
pressure.     According  to  the  present  patent,  the  addition- 
compounds   of    the    glycerides    are   used    and    a   further 
quantity   of   alkali   carbonate   or   bicarbonate,   necessary 
for  the  saponification  of  the  glj-ceride,  is  added. — A.  S. 

"  Oleine-vaseline  "  and  "  vaseline-grease  "  for  lubrication 
obtained  by  extracting  the  mucilaginous  principle  from 
a  mixture  of  sea-weeds.  C.  de  la  Gueronniere.  Fr.  Pat. 
402,095,  Apr.  16,  1909. 
A  MIXTTTKE  of  the  chief  mucilaginous  seaweeds  {Fucus 
crispiis,  75  ;  pearl  fucus,  20  ;  and  agar-agar,  5  per  cent.), 
previously  freed  separately  front  ligneous  tissue  and 
boiled  with  hot  water  containing  10  per  cent,  of  sodium 
chloride  and  5  per  cent,  of  potassium  carbonate,  is  gently 
boiled  with  a  10  per  cent,  solution  of  sodium  chloride 
xmtil  solution  occurs.  For  "  oleo-vaseline  "  from  700  grms. 
to  one  kilo,  of  the  mixture  is  used  with  100  htres  of  aqueous 
solution,  whilst  for  "  vaseline-grease "  twice  that  pro- 
portion of  seaweed  is  required.  The  solution  is  filtered 
hot,  and  preserved  by  the  addition  of  turpentine  oil, 
alcohol,  sulphurous  acid,  or  phenol,  etc. — C.  A.  il. 

Soaps  coniaivitig  solvents  for  fats  ;     Preparation  of  . 

A.  Welter.  Fr.  Pat.  402,172,  Apr.  17,  1909. 
To  obtain  soaps  containing  at  least  3  per  cent,  of  a  fat 
solvent  (e.g..  turpentine  oil,  or  ethylene  perchloride) 
it  is  necessary  to  use  as  the  base  soaps  containing  not 
more  than  30  per  cent,  of  fatty  acids  (or  55  per  cent, 
in  the  case  of  castor  oil  soaps).  The  proportion  of  fatty 
acids  in  commercial  soaps  may  be  reduced  to  the  necessary 
extent  by  the  addition  of  water;  or  a  solution  of  free 
fatty  acids  in  the  required  solvent  may  be  saponified 
with  a  potash  lye  and  incorporated  during  the 
process  with  water.  Only  in  the  case  of  soaps 
pi-epared  from  castor  oil  fatty  acids  can  caustic  soda  or 
ammonia  by  themselves  be  used  for  the  saponification. 
It  is  essential  during  the  saponification  to  exclude  as 
far  as  possible  the  usual  additions  of  alkali  salts,  sucli  as 
potassium  or  sodium  carbonates,  chlorides,  sulphates,  etc. 
In  this  way  it  is  possible  to  ol)tain  soaps  containing 
(partially  in  a  state  of  solution)  20  to  25  per  cent,  of  ether, 
acetone,"  carbon  tetrachloride,  etc.,  and  yet  soluble  in 
water. — C.  .\.  M. 

Soaps  containing  mercury  compounds  ;  Production  of '-. 

Farbenfabriken  vorm.  Bayer  und  Co.  Fr.  Pat.,  402,740, 
May  5,  1909.  Under  Int.  Conv.,  May  19,  1908. 
Okdinaky  soaps  are  incorporated  with  alkali  salts  of  com- 
plex mercuric  substitution  compounds  of  carboxyhc  acids 
of  the  aliphatic  or  aromatic  series,  such  as,  e.g.,  the  sodium 
salt  of  oxymercuri-acetic  acid,  OH.Hg.CHjCOONa,  or 
of  oxymercuri-saUcylic  acid,  HO.Hg.C„Hs(ONa).COONa. 

— C.  A.  j\i. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(.1.)— PIGMENTS,    P.AINTS. 

Patents. 

Inks.     R.    Hoehstetter,    Cincinnati,    U.S..4.     Eng.    Pat. 

16,291,  July  13,  1909. 
See  U.S.  Pats.  928,450  and  928,915  of  1909  ;  this  J.,  1909, 
879  and  880.     .\  small  quantity  of  glucose  is  added  to 
inks  contaming  organic  pigments    to   prevent  spreading 
on  paper. — T.  1".  B. 

D 
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cl.  XIV.— tanning,  leather,  glue,  size. 


[Nov.  30.  1909. 


Ultramarines ;     Manufacture  of  .     F    Bellet,  Paris 

U.S.  Pat.  938,408,  Oct.  26,  1909. 
See  Fr.  Pat.  400,103  of  1908  ;  this  J.,  1909,  992.— T.  F.  B. 

Azo  dyealuffs  [for  lakej].     Eng.  Put.    181(i.     See  IV. 

(£.)— RESINS,  VARNISHES. 

Oil   of   turpentine ;     Composition   of  .     E.    Dai'moia. 

Comptos  rend.,  190U,  149,  730—733. 
Not  only  the  dextro-rotatory  (this  J.,  1908,  8G6)  but  also 
the  hevo-rotatory  turpentine  oils  consist  of  a  mi.\ture  of  a 
oompoimd  of  high  and  a  compound  of  low,  dispersive  power. 
The  latter  is  in  all  cases  lajvo-rotatory,  and  is  the  same 
substance  whether  the  oil  as  a  whole  bo  de.xtro-  or  Isevo- 

rotatory.     Its   specilio    rotatory   power   is   [a]D  = 21-7° 

It  probably  forms  about  38  per  cent,  of  oil  of  turpentine 
the  rcmamder  being  one  or  other  of  the  forms  of  pinene     ' 

—J.  T.  D. 

Japan  lac  .■    Main  constituent  of  .     //.  Oxidation  of 

the  dimelhjl  ether  of  vrushiol  u-ith  ozone.     R    Maiiina 
Ber.,  1909,  42,  36G4— 3673.  i"ajima. 

In  previous  investigations  (this  J.,    1907,    1245  •     1909 
532)  it  was  concluded  that  urushiol  had  the  composition' 
<-'2oH3o02.  "nd  tlic  constitution  of  a  divalent  phenol  with 
an  unsaturated  aliphatic  side-chain.    Further  evidence  as 
to  the  constitution   of  urushiol  and  tlio   position   of  the 
double  hukages  in  the  side  chaiu  has  been  obtained  by  the 
ozonisation  of  its  dimethyl  ether.     When  this  compound 
was  treated  with  strong  (14  to  18  per  cent.)  ozone  at  a 
low  temperature,  it  yielded  a  tetra-ozonide,  C22H3.O0  0,, 
m   the   form   of   a   light   yellow   semi-solid     mass,    which 
exploded   violently  when   heated  even   to   00^  C      When 
boiled   with  glacial   acetic   acid   it   was  decomposed     the 
products    of    the    decomposition  inchidiiig  acetaldehyde 
oxahc  acid,  oenanthol  and  azelaic  acid.     It  is  probable  that 
part  of  the  ozone  in  this  ozonide  is  in  direct  combination 
with  the  aromatic  nucleus  of  the  dimethvlurushiol   mol 
This  view  13  supported   liy  the  fact  that  raethvleugenol' 
which  13  known  to  contain  only  one  double  linkage  in  its 
ally!  group,  forms  a  very  explosive  triozonide  on  treatment 
with  concentrated   ozone.     When,   however,   more  dilute 
(about  6  per  cent.)  ozone  is  used,  only  the   side-chain   of 
raetbyleugenol  is  attacked,  and  a  mono-ozonide  is  obtauied 
In  luce  manner,  dimethyhirushiol  reacts  with  6  per  cent 
ozone  to  form  chiefly  a  di-  or  triozonide,  accordmg  to  the 
duration  of  the  treatment.     If,  in  the  triozonide   all  three 
ozone  mols.   .are  m  the  side-chain,  the  latter  must  have 
the  composition.    --C„H,3,  and   the  formula  of  urushiol 
Itself  must  be  CjoHosOo.    It  is  not  vet  possible  to  come  to 
a   definite    conclusion    on    this    point.     Dimethyhirushiol 
diozonide  was  a  fiuid  substance,   which  was  much  less 
explosive  thaji  the  tetra-ozonide.     On  decomposition  with 
hot    water    it    yielded    acelaldehvde,    carbon      dioxide 
ojnanthol    and  a  substance  contauiing  2  luethoxvl  erouns 
in  Its  mol.    together  with  slight  amounts  of  azelaic  and 
oxalic    acids.     In    the    decom,,osition    with    cold    water 
acetaldehyde    and    the    .semi-aldehyde    of    maloiiic    acid 
appeared  to  be  the  primary  ,iroducts.     The  triozonide  was 
a     ight    yellow    suhstance    which    exploded    with    .some 
violence   when   heated   in   a   flame.     On    treatment    with 
water  It  yielded  the  same  products  of  decomposition  as 
the  diozonide,   but   with  increased  yields  of  azelaic  and 
oiahe  acids.     In  the  author's  opinion  it  is  possible  that 
dimethyhirushiol    is    not    an    individual   substance     but 
consists   of   at   least   two   closely-allied    compounds   with 
isoraerie   side-chams.   the  relationship   being  comparable 
to  ttiat  of  eugenol  and  iso-eugenol. C.  A.  mT 

Patent. 

Linoxyn  and  like  producU  ;   Process  of  manufacturino 

especially  intended  for  utilisation  in  the  manufacture  0/ 
Itnoleum  and  like   products.     A.    Gentlie,    Goslar     Ger 
many.     Eng.    Pat.    1990,   Jan.   27.    1909.     Under  Int" 
Conv.,  Feb.  26,  1008. 

Sbb  Fr.  Pat.  398,804  of  1909  ;  this  J.,  1909,  1050— T.  F.  B. 


(C.)— INDIA-RUBBER,  &a 

Patents. 

Vulcanised    rubber;     Process    of    re-claiming    R 

Hutchison,  R.  Milne,  and  R.  F.  and  C.  A.  Hutchkon' 
Glasgow.  Eng.  Pats.  23,627,  Nov.  5,  1908,  and  20  643 
Dec.  9.  1908. 

The  comniinute<I  rubber  is  freed  from  sulphur  by  a  known 
process,  and  then,  with  or  without  addition  of  fillmg  or 
colouring   materials,   subjected   to   the   jomt   action   of  a 

*,^^'i'^[**'"'®  "°'  <'-^c«<^'ng  2-i8°  F.  and  high  pressure  te.g 
1000  lb.  per  sq.  in.).— A.  S.  >=    i  v  y.. 

Plastic  and  elastic  substances  ;   Manufacture  of The 

Commercial  Products  Co.,  Ltd.  Fr  Pat  40'' 0''8 
April  14,  1909.  Under  Int.  Onv.,  July  15,'  1908.'  "  ' 
A  S0H7TI0N  of  gelatin  (with  or  without  casern  or  albumin) 
m  phenol  or  anhydrous  glycerin,  or  a  mixture  of  the  two 
or  in  other  anhydrous  solvents,  is  made  into  an  emulsion 
with  a  suitable  proportion  of  sum-lac  or  similar  substance 
dmitrocellulose  or  acetyl  cellulose,  and  camphor  dissolved 
m  anilme.  The  mixture  is  shaken  with  a  preparation  of 
anhydrous  formaldehyde,  such  as,  e.g..  paraformaldchvde 
or  a  solution  of  formaldehyde  m  anhvdrous  glycerin  until 
the  mass  becomes  thick  and  homogeneous,  after  which  it 
IS  poured  mto  motildsand  pressed  if  desired.  Special  claim 
IS  made  for  the  use  in  the  gelatin  emulsion  of  a  new  form 
of  celluloid  in  which  the  camphor  may  be  replaced  by 
anhydroformaldehydeaniline  or  by  a  resinate  thereof 

— C.  A.  ji 

Ebonite    and    vulcanite ;      Manufacture    of O     C 

Immisch,  Finchley.     U.S.  Pat.  037.745,  Oct.   19.  im. 
See  Eng.  Pat.  23.365  of  1907  ;  this  J.,  1909,  484.— T.  F  B. 


XIV.-TANNING,  LEATHER,   GLUE,  SIZE. 

Distinguishing  wool  gelatin  and  animal  size.     Herz  and 
Barraolough.     See  V. 

Patents. 

Tanning  skins  and  hides  ;    Process  of  .     H.  Sehmid, 

Miilhausen,  Germany.  Assignor  to  C.  H.  Boehringer 
Sohn,  Nieder  Ingelheim,  Germany.  U.S.  Pat.  937  720 
Oct,  19,  1909. 

The  process  consists  in  tanning  skins  and  hides,  by  means 
of  metallic  salts,  in  the  first  place,  bv  impregnating  the 
prepared  skins  and  hides  with  the  solution  of  a  basic  salt 
of  a  scsquioxidc,  and  then  treating  the  impregnated  skiuB 
and  hides  with  an  alkaline  solution  of  another  nut&lUo 
oxide,  for  instance  with  a  solution  of  sodium  zincate,  in 
which  a  soluble  oil  may  be  dissolved. — S.  H. 

Dressing  for  kather  ;    Process  for  the  manufacture  of  a 

.     Chem.    Fabr.    "  Electro,"   Gcs.    ni.    b.   H     Fr 

Pat.  402,292,  April  22,  1909. 

GtJM-LAO  is  treated  with  some  suitable  alkali  U.g.  ammoni*. 
borax,  or  sodium  jphosphate)  to  give  a  powder  soluble  in 
water.  This  powder  is  mixed  intimately  with  soap  and  * 
colouring  matter  soluble  in  water  and  suitable  for  staining 
leather.  The  product  is  a  soUd  powder,  soluble  in  water 
and  suitable  for  leather  dressing. — H.  G.  B. 

Leatlur,    artificial    leather,    and    other    fibtous    matters ; 
Process  for   increasing   the   hardness   and   resistance  to 

wear    of    .     L.     Krajewski.     Fr.     Pat.     402.400, 

April  27,  1909. 

The  process  consists  in  filling  the  pores  of  leather  or  other 
fibrous  material  nith  finelj'  powdered  har<l  bodies  {e.g. 
carborundum).  For  example,  leather  may  be  impreg- 
nated, before  or  after  tannage,  with  hard  bodies  in  a  state 
of  very  fine  subdivision,  and  then  heated  with  an  agglutin- 
ant  or  binding  agent. — H.  G.  B. 
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Glue    from    rabbit    skins ;     Manufacture    of   dry   . 

Bonnefoy  ct  Winder.     Fr.  Pat.  402,775,  May  6,  1909. 

Ihe  skins  after  uiihairing  are  washed  first  in  water  and 
ifterwards  in  a  boiling  solution  of  "  Solvay  salt."  After 
passing  through  superheaters,  where  they  are  exposed 
to  dry  steam,  the  skins  are  treated  for  the  extraction  of  the 
glue  in  an  autoclave  and  the  product  finished  in  the 
:)rdinary  way. — H.  G.  B. 

Leather    and    leatktr-Uhe    materials ;     Process    of    super. 

ficialbj  colouring   .     B.   Polack  Akt.-Ges.,  Walters- 

hausen,    Germany.     Eiig.    Pat.   24,141,  Nov.   10,   1908. 
Under  Int.  Conv.,  Oct,  20,  1908. 

-;ee  Fr.  Pat.  396,299  of  1908  ;  this  J.,  1909,  598.— T.  F.  B. 

Furs  and  skins  of  animals  and  skins  of  hirds  ;    Process 
for    degreasing,    de-liming,    sterilising,    preserving,    and 

disinfecting  by  aid  of  the  electric  current.     F.  H. 

E.   Lehmann.     Fr.   Pat.  402,046,  April   15,   1909. 

-;ee  Eng.  Pat.  44S8  of  1909  ;   this  J..  1909,  1151.— T.  F.  B. 


XV.— MANURES,    &c. 

^oil  ;  Effect  of  partial  sterilisation  of on  the  production 

of  plant  food.     E.   J.   Russell   and  H.   B.   Hutchinson. 
J.  Agric.  Science,  1909,  3,  111—144. 

It  has  been  known  for  many  years  that  when  soU  is  parti- 
>ily  sterilised,  either  by  heat  or  by  volatile  antiseptics 
iuoh  as  carbon  bisulphide,  toluene,  etc.,  it  becomes  more 
productive  and  capable  of  yielding  larger  crops.  Darbi- 
-liire  and  Russell  (J.  Agric.  Science,  190S.  2,  305)  have 
-liown  that  the  property  is  a  general  one,  holding  for  all 
'.inds  of  soil  and  for  all  plants  except  those  of  the 
■  guminous  order.  Moreover  not  only  is  a  better  crop 
ibtained  (two,  three  or  even  four  times  as  much  after 
locating,  and  an  increase  of  from  20  to  50  per  cent,  after 
treatment  with  antiseptics),  but  the  plants  contain  more 
nitrogen  and  phosphorus  than  those  grown  on  untrcat<:'d 
soils.  The  authors  have  studied  exhaustively  the  effects 
of  heating  to  98°  C.,  and  of  treatment  with  4  per  cent. 
of  toluene  on  two  different  soils,  one  of  which  had  been 
immanured  for  many  years,  whilst  the  other  had  received 
occasional  dressings  of  artificial  manures  since  1902. 
Vfter  treatment,  the  soils  were  moistened  and  kept  in 
liottlcs  stopped  with  cotton-wool,  when  it  was  found  that 
in  the  partially  sterilised  soils  there  was  a  small  immediate 
production  of  ammonia,  then  after  a  period  of  little  change, 
.1  rapid  production  of  ammonia,  followed  in  turn  by  a  period 
if  slow  production  ;  in  one  month  about  40  parts  of  nitrogen 
jjcr  million  parts  of  soil  had  been  converted  into  ammonia, 
in  untreated  soil  there  was  no  accumulation  of  ammonia, 
whilst  when  after  the  treatment  with  toluene,  the  latter 
was  allowed  to  remain  in  the  soil,  there  was  only  a  slow 
production  of  ammonia.  The  production  of  ammonia 
IS  mainly  due  to  the  work  of  micro-organisms,  the  presence 
cif  moisture  is  essential,  and  in  soil  which  has  been  com- 
pletely steriUsed  by  heating  to  125°  C.,  after  the  initial 
lorraation  of  ammonia  due  to  the  effect  of  heat,  no  further 
[uantity  is  produced.  The  production  of  unstable 
nitrogen  compounds  (those  decomposed  by  boiling  with 
water  and  magnesia)  is  also  accelerated  by  partial  steriUsa- 
tion,  but  that  of  humus  is  hardly  affected.  Nitrifying 
Lirganisms  are  destroyed  by  the  treatment,  but  if  they  arc 
subsequently  introduced,  nitrification  at  once  begins  in 
(he  soils  wluch  have  been  treated  with  toluene,  but  not  in 
those  which  have  been  heated.  The  amount  of  total 
nitrogen  in  the  soil  is  not  greatly  affected  by  the  treat- 
ment, tnelmost  significant  eftects  of  which  are  the  increased 
production  of  ammonia,  and  the  cessation  of  the  nitrifying 
process.  Bacteriological  investigation  showed  that  after 
the  partially  sterilised  soils  are  moistened,  bacteria  multiply 
more  rapidly  and  become  much  more  numerous  than  in 
untreated  soils,  and  this  increase  of  bacteria  proceeds 
l^ari  passu  with  the  increased  production  of  ammonia. 
tJn  adding  a  filtered  extract  containing  bacteria  from  an 
untreated  soil  to  a  partially  sterilised  soil,  there  was  an 
increase  in  the  rate  of  production  of  ammonia  and  in  the 


number  of  bacteria,  but  no  such  increase  was  observed  on 
adding  the  untreated  soil  itself  to  the  partially  sterihsed 
soil,  or  on  adding  an  extract  of  the  treated  soil  "to  the 
untreated  soU.  The  conclusion  is  drami  therefore  that 
the  untreated  soil  contains  a  factor,  not  bacterial,  limiting 
the  development  of  bacteria,  this  factor  being  rendered 
non-effective  by  heating  and  by  treatment  with  toluene.  It 
was  found  that  large  organisms — protozoa,  etc. — are  present 
in  the  untreated,  but  not  in  the  partially  sterihsecl  soils ; 
some  of  them  are  known  to  destroy  bacteria,  whilst 
all  of  them,  by  reason  of  their  large  size,  must  be  severe 
competitors.  It  is  these  large  organisms,  which,  in  the 
opinion  of  the  authors,  limit  the  bacterial  activity,  and 
hence  the  fertihty  of  untreated  soils,  a  condition  of  cquih- 
brium  being  established  between  the  large  organisms  and 
the  bacteria,  bej-ond  which  the  latter  cannot  multiply.  On 
partial  sterilisation  the  large  organisms  are  killed,  but  the 
bacterial  spores  are  not,  and  subsequently,  in  presence  of 
moisture,  the  spores  germinate,  and  the  resulting  bacteria 
multiply  with  great  rapidity,  not  being  subject  to 
competition  or  to  the  attacks  of  their  enemies.  The  new 
species  of  bacteria  appear  to  be  somewhat  less  active  than 
the  old  races,  but  omng  to  their  enormously  greater 
numbers,  there  is  a  largely  increased  amount  of  ammonia 
produced. — A.  S. 

Calcium  carbonate  in  soils  :   Determination  of .     F.  B. 

Marr.     J.  Agric.  Science,  1909,  3,  155—160. 

When  the  antount  of  calcium  carbonate  in  soils  is  deter- 
mined by  means  of  the  amount  of  carbon  dioxide  evolved 
on  boiling  with  dilute  (1  :  1)  sulphuric  acid,  abnormal 
results  are  obtained  in  the  case  of  sods  coutaming  a  high 
proportion  of  humus  and  havmg  an  acid  reaction  towards 
litmus.  Experiments  showed  that  this  is  due  to  the 
evolution  of  carbon  dioxide  from  the  organic  matter  of 
the  soil  by  the  action  of  boiling  acid.  Where  the  pro- 
portion of  calcium  carbonate  is  relatively  high,  the  error 
introduced  in  this  way  is  not  very  considerable,  but  the 
reverse  is  the  case  with  soils,  especially  acid  soils,  containing 
less  than  1  per  cent,  of  calcium  carbonate.  The  error  can 
be  reduced  considerably  by  u.siug  weaker  acid,  for  example 
5  c.c.  of  strong  hydrochloric  acid  (2  c.c.  in  the  ca.se  of  acid 
soUs  or  those  poor  in  calcium  carbonate)  to  100  c.c.  of 
water ;  whilst  by  boiling  under  diminished  pressure — 
for  20  minutes  at  about  50°  C. — the  calcium  carbonate  can 
be  readily  decomposed,  «ith  practically  no  evolution  of 
carbon  dioxide  from  the  organic  matter. — R.  C.  P. 

Ammonium  salts  :    Direct  assimilation  of ,  '),'/  plants. 

H.    B.    Hutchinson    and    N.    H.    J.    Miller.     J.    Agric. 

Science,  1909,  3,  179—194. 
Additioxal  evidence  of  dii'ect  assimilation  of  ammonium 
salts  by  plants  seems  desk-able,  the  question  possessing  a 
further  interest  in  the  case  of  leguminous  plants,  since 
whil.st  non-leguminous  crops  (whether  able  to  assimilate 
ammonia  or  not)  undoubtedly  take  up,  under  nornial 
conditions,  most  of  their  nitrogen  in  the  form  of  nitrates, 
there  is  no  conclusive  evidence  as  to  the  form  of  nitrogen 
appropriated  by  leguminous  plants  from  their  root 
nodules.  The  experiments  described  by  the  authors 
comprise  sterilisation  of  seeds ;  ob.servations  of  wheat 
groivn  in  sand  and  water  cultures  ;  peas  growing  iii  water 
culture ;  and  determination  of  percentage  of  nitrogen 
in  the  mixed  herbage  of  the  Rothamsted  grass  plots. 
Sterilisation  was  foimd  to  be  best  effected  by  treating 
the  seeds  in  a  warm  mercuric  chloride  solution  after  removal 
of  air-bubbles  by  means  of  a  vacuum  punrp,  and  washing 
in  sterihsed  water.  The  sterilised  seeds  were  transferred  to 
Petri  dishes  and  a  sterilised  solution  of  agar  was  poured  in ; 
on  solidification,  the  plates  were  inverted  and  placed  in  an 
incubator  at  20'  C.  The  plants  havhig  gernimated  and 
att.-iitied  roots  from  1  to  U  inches  length,  m  3  or  4  daj's, 
were  transferred  to  sterile  wide  test-tubes  containing 
distilled  water  over  which  a  plug  of  cotton  wool  had  been 
placed.  On  this  cotton  wool  the  seedlings  were  allowed 
to  grow  until  the  shoot  was  approximately  3  inches  long  ; 
and  they  were  carried  over  to  the  culture  bottles  at  the 
end  of  7—8  days.  The  culture  bottles  used  wore  three- 
nocked  Woulff's"  bottles  provided  with  means  of  aerating 
the  contents  or  introducing  more  water  as  required,  while 
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maintaining  sterile  conditions.  A  series  of  Woniff's  botlles 
were  filled  witli  a  solution  of  non-nitrogenous  salts,  and 
nitrogen  was  added  in  tlie  form  of  ammonium  sulphate 
or  sodium  nitrate  to  the  contents  of  some  of  the  bottles. 
The  contents  of  other  bottles,  again,  were  inoculated 
with  nitrifying  organisms.  At  tlie  end  of  each 
oxporimeut  the  dry  matter  of  the  plants,  the  total 
nitrogen  in  the  crop  and  the  nitrogen  in  the  dry 
matter  wore  tabulated  for  each  bottle.  From  the 
results  obtained,  the  authors  deduce  the  following 
conclusions :— Agricultural  plants  of  various  kinds  can 
produce  normal  growth  when  supplied  with  nitrogen  in  the 
form  of  ammonium  salts  under  conditions  which  exclude 
the  possibility  of  nitrification.  Some  plants  grow  eijually 
well  with  ammonium  salts  or  nitrate  as  source  of  nitrogen. 
Other  plants,  while  assimilating  ammoniacal  nitrogen  in 
the  absence  of  nitrates,  appear  to  prefer  nitrates.  It  is 
less  certain  whether  ammonium  salts  can  ever  produce 
better  final  results  than  nitrates,  although  there  are  indi- 
cations that  this  may  lie  the  case.  Lohmann  (Bieder- 
manu's  Centralbl.,  1875,  7.  403)  found  that  whilst  buck- 
wheat failed  to  grow  well  with  ammonium  salts,  maize  did 
far  better  with  this  form  of  nitrogen  than  with  nitrates 
during  the  first  period  of  growth.  Later  on  the  nitrate 
plants  recovered,  and  the  ammonia  plant's  became 
unhealthy.  Kellner  (Landw.  Vers.-Stat.,  1884,  30,  18) 
showed  that  paddy  rice  also  prefers  ammonium  salts  to 
nitratcstoconunence  with,  and  thatnitrates  are  better  than 
ammonium  salts  for  later  growth.  The  best  results  of  all 
were  obtained  when  lioth  forms  of  nitrogen  were  employed 
together.  Plants  which  take  up  nitrogen  exclusively  in 
the  form  of  ammonium  salts  generally  contain  very 
distinctly  higher  percentages  of  nitrogen  than  when 
supiilied  with  nitrates.  The  question  arises  whether 
the  high  percentages  of  nitrogen  in  leguminous  plants  may 
be  due  to  the  nitrogen— or  most  of  it— being  assimilated 
in  a  form  inore  suited  to  the  rapid  production  of  nroteids 
than  nitrate. — R.  C.  P. 

Baxic  slag  ;    Amount  of  free  lime  and  the  composition  of 

the  soluble    p/iosphatcs  in  .     C.  G.  T.  Morison      J 

iigrie.  Science,  1909,  3,  161—170. 
In  four  samples  of  basic  slag  examined,  the  amovmt  of 
hme  present  both  as  carbonate  and  oxide  did  not  exceed 
7i  per  cent.  To  determine  what  inllucnco  this  amount  of 
free  lime  had  on  the  action  of  the  solvents  employed  for 
determining  the  soluble  phosphoric  acid,  a  solution  of 
carbon  dioxide  a])proximatelv  saturated  at  atmospheric 
pressure,  was  first  employed.  With  this  solution  five 
successive  extractions  were  made  on  each  of  four  samples 
of  slag  ;  the  quantity  of  jihosphoric  acid  dissolved  in  no 
case  amounted  to  70  per  cent,  of  llie  total  ;  and  the  pro- 
portion was  very  much  the  same  for  all  the  sla.'s  It 
would  appear,  therefore,  that  the  easily  soluble  con- 
stituent IS  the  same  in  each  case.  Since, 'the  first  action 
of  the  carbon  dioxide  would  almost  certainly  be  the  con- 
version  of  the  free  lime  into  ('arbonate,  it  would  be  expected 
that  the  slag  containing  the  least  qu.intitv  of  free  lime 
should  show  the  highest  pereertage  of  jil'msphoric  acid 
soluble  at  the  first  extraction.  This  is  precisely  what 
occurs.  Thus  owing  to  the  small  ma.ss  of  carbon  "dioxide 
entering  mto  the  reaction,  the  extent  to  which  the  phos- 
phates  are  attacked  is  marked  bv  the  iirescnce  of  varving 
quantities  of  free  lime.  Hence  it  follows  that  although 
the  natural  solvent  in  the  soil  is  carbon  dioxide,  it  is  not 
possible  to  make  use  of  it  as  a  solvent  for  the  determination 
of  soluble  phosphoric  acid  in  basic  slag.  Further  deter- 
minations were  made  of  the  amount  of  phosphoric  acid 
soluble  in  a  1  per  cent,  solution  of  citric  acid.  Here  in 
presence  of  a  much  larger  mass  of  acid,  the  small  amount 
of  hme  has  no  longer  any  effect.  In  three  out  of  the  four 
slags  as  much  as  93-97  per  cent,  of  the  total  i.hosi.horic 
acid  present  was  dissolved.  In  the  ca.se  of  samples  which 
gave  the  same  percentage  of  total  jihosphoric  acid  soluble 
m  carbon  dioxide  .solution,  the  proportions  soluble  in  citric 
acid  were  vastly  difTcrent.  Experiments  showed  that  h'ne 
grmduig  of  the  slag  resulted  in  a  marked  elTcot  in  the  case 
of  treatment  with  citric  acid,  hut  not  with  carbon  dioxide 
solution.  Thus  it  would  appear  that  there  are  at  least 
two  sources  of  phosphoric  acid,  one  of  which  is  very  readily 
soluble  m  a  weak  acid  like  carbon  dioxide,  and  one  or 


more   which   are  attacked   by  citric   acid   to  an  ext«ali| 
depending    on    the    amount    of    surface    exposed.     _^ 
discussing  the  evidence  as  to  the  composition  of  the  soliL 
phosphoric  compound  in  basic  slag,  the  author  states  qj 

his  results,  together  with  those  of  Stead  (Proc.  Clcvell 

Inst,  of  Engineers,  189.'))  show  that  this  is  not  tctra-calcinift 
phosphate,  but  a  body  in  which  the  molecular  ratio  of 
phosphoric  acid  to  lime  is  1  :  5.  This  body  is  probably  i, 
substance  of  the  composition  (MO)5MiO,Si02,PoOo,  when 
M  is  calcium  more  or  less  replaced  by  ferrous  iron,  andjl, 
is  ferrous  iron.  This  coincides  with  the  opinion  of  KmQ 
(Stahl  und  Eisen,  Xo.  19,  May  C,  1908).— R.C.  P. 

y Urates  from  the  atmosphere  ;     ilanufaeture  of  (u 

the  electric  arc .     Birkeland-Eyde  process.     S.  Eyde.' 

J.  Soc.  Arts,  1909.  57,  508—574. 

The  author  gives  a  description  of  the  present  method  of 
carrying  out  the  Birkeland-Eyde  process  for  the  utiliga..' 
tioii  of  atmospheric  nitrogen  at  Notodden,  Norway  (d 
also  this  J.,  1906.  27,  567  ;    1907,   175,  290).     There  «r- 
36  furnaces  installed  in  a  furnace-house  construclcd  • 
masonry  and  iron  ;    32  of  the  furnaces  are  supplied  frci! 
the  Sv.-elgfos  and  4  from  the  Tinfos  power  station,  i! 
current   being  transmitted  by  means  of  18  copper  wii. 
of  12  mm.  diain.     These  wives  pass  to  oil-cooled  curreni 
transformers    in    the    furnace-house,    each    of    which    :- 
furnished    with   an   induction   coil   in   order   to   regula' 
the  supply  of  power  to  the  furnaces.     The  furnaces  ii 
constructed  of  cast  steel  and  iron,  lined  with   fire-lni 
so   as   to   form   a   circular  reaction-chamber,   into   whi. 
the  water-cooled  electrodes  of  thick  copper  tubing  proji- 
radially.      The   electrodes   need    renewal    every    third   ■ 
fourth    week,    and    tlie    furnace   lining   every    fourth   ■ 
sixth  month.     The  temperature  of  the  arc  llame  is  aber 
3500"  C.     The  rcactionproducts  leave  the  furnace  at 
temperature  of  800° — 1000°  C.  and  are  led  through  f.i 
largo  pipes,  2  m.  diam.,  to  four  boilers  where  their  hi 
is    utilised   in   generating   steam,    which   is    used    amci 
other    purposes    for    evaporating    the    liquors    obtaim 
subsequently,  and,  in  winter,  for  warming  the  buildinv 
The  gases  then  pass  through  a  large  number  of  alumiiiiu 
tubes,  cooled  by  llowing  water,  into  iron  cylinder-^,  liui 
with  acid-proof  stone,  where  the  oxidation  of  the  niti 
oxide  is  completed,  and  next  to  the  absorption  towci 
packed   with   quartz.       The   first   set   of   towers    is    cc 
structed   of   granite   and   fed   with   water,   and    the   fin 
tower  or  towers  are  built  of  wood  and  fed  with  a  sclut,< 
of  soda.     The   passage   of   the   gases  from    the   furnaci- 
through   the  towers  is  effected   by   means  of  aluminium 
centrifugal   fan^j.     In   tlie   granite   towers   the   absorbiii!' 
liquid  is  circiUated  until  it  contains  35  per  cent,  of  niti 
acid   by   volume,    when   it  is   run   into   granite   cistern 
and  thence  into  granite  vats  containing  limestone.     The 
resulting    calcium    nitrate    .solution    is    evaporated    in   ■ 
vacuum   apparatus  and    then   either  rim    into   thin  iron 
drums,    or   into   shallow   iron   )ians.     In   the   latter  case 
the  hard   brittle  mass  obtaiucil  is  broken,  crushed,  anil 
packed     into    paper-fined    casks.      The    sodium     nitrite 
solution   from    the   wooden    towers   is   concentrated   and 
allowed  to  crystallise. 

Trials  of  the  calcium  nitrate  as  a  fertiliser  have  been 
made  in  Norway.  ISweden,  France,  Germany,  Austria- 
Hungary,  Italy,  and  the  United  Kingdom,  and  it  is  stated 
that  for  a  given  quantity  of  nitrogen,  it  is  quite  equal 
to  sodium  nitrate,  and  indeed  superior  on  soils  deficient 
in  liino. — A.  S. 

Hydro-electric    nitrogen     irorks    at    Sotodden,    Xoncn 
Engineering,  Nov.  5,  1009. 

Dtjkixo  the  first  two  years  after  the  Birkeland-Eyci 
process  (see  preceding  abstract)  was  started  in  Norwa*. 
the  production  of  calcium  nitrate  amounted  to  about 
2000  tons  per  annum,  the  whole  of  which,  with  the 
exception  of  a  few  trial  lots  sent  to  England,  was  disposed 
of  in  Scandinavia  and  on  the  Continent.  Since  the 
new  factory  at  Notodden  has  been  in  operation  the 
output  has  amounted  to  about  20,000  tons  per  anmim. 
Vast  resources  in  the  way  of  water  jiower  have,  however, 
now  been  acquired,  and  large  works  are  being  constructed 
where  it  will  be  possible  to  utilise  the  power  of  the  famous 
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Ijukenfos,  the  energy  of  which  is  estimated  at  about 
.'lO.OOO  horse-power.  When  these  works  are  finished  it 
-   expected   that   the   annual   output   of  calcium   nitrate 

ill  be  100,000  tons,  and  this  amount  will  probablj-  increase 

■pidly  as  time  goes  on. 

Bean  cake  and  bean  oil  in  Darien,  Jafan.     See  XII. 

iiUiration  and  nses  of  soya  beans.     Edie.     See  XVIILf. 

Patent. 

Sitrophosphate  ;    Manufacture  of  manure  from .     Le 

Xitrogene  (Soc.  Anon.).     Pr.  Pat.  402,688,  May  4,  1909. 
Under  Int.  Conv.,  May  13  and  .June  20,  1908. 

'iLcnj3i  nitrophosphate,  resulting  from  the  action  of 
itric  acid  on  tricalcium  phosphate,  is  mixed  with  sufficient 
me  or  calcium  carbonate,  to  convert  all  the  phosphoric 

.id  present  into  its  tricalcium  salt,  and  the  excess  of 
.iter  present  is  fixed  by  the  addition  of  the  requisite 

imount  of  qnicldime  or  anhj'drous  calcium  nitrate. — 0.  R. 

.UtUising  waste  substances  in.  sugar  cane  plantations.     Enc 
Pat.   15,093.     See  XVI. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

iligar  in  beetroots,  beet  juices,  and  sugar-house  products  ; 
Influence  of  optically  active  non-sugar  on  the  polarimetric 

results  in  the  determination  of  .     0.   E.   Kopecky. 

Z.    Zuckerind.     Bohm.,     1909.    34,    44 — D7,    99—115. 
(Compare  Neumann,  this  J.,  1906,  858.) 
IE  author's  conclusions,  based  on  observations  extend- 
ing  over   6    years,    are   essentially   as   follows  : — Differ- 
ences   exist    between    the    direct    polarisation    and    the 
lerget     value     of     beet     juices     and     all     sugar-house 
iroducts :     with    beetroots,    the    amount    of    difference 
depends  on  climatic  conditions  during  cultivation.     The 
Idifferences    are    caused    by    dextro-rotatory    non-sugars 
l(which  do    not    consist    only    of    raffinose,  dextrose,  or 
paragin).     These    substances    do    not    appear    to    be 
cipitable  by  basic  lead  acetate,  but  are  removed  or 
Secomposed  by  barium  hj'droxide  ;    they  do  not  reduce 
iFehling's  solution  and  are  strongly  melassagenic.     Since 
Ithe  polarisation   differences   vary   at   different  stages   of 
Imanufacture,   it   may   be   supposed   that   the   substances 
liesponsible  for  these  differences  belong  to  different  groups 
of  dextro-rotatory   non-sugars,   some   being   removed   in 
the  course  of  manufacture,   wliilst  othei-s  pass  more  cr 
less   unchanged   into   the   final   products.     Amongst   the 
Inon-sugars  which  cause  the  polarisation  differences,  are 
Icompounds   which   yield   mucic   acid   on   oxidation   with 
Initric  acid  :  the  nature  of  these  compounds  (or  compound) 
'las  not,  however,  been  determined.     These  polarisation 
lifferences  sometimes  cause   the  high  polarisations   and 
purities   observed    in    beet    juices,    and    the    very   high, 
luntraceable   loss   of   sugar  which   often  occurs  in  sugar- 
lltouses.     The   use   of  the   method   of  direct  polarisation 
Ifor   factory    control    is    not    admissible    in    cases    where 
Ipolarisation  differences  occur.  Hence,  the  factory  products 
hould  always  be  examined  for  such  polarisation  difierences, 
c  else  the  Clerget  method  sliould  be  used  exclusively  ; 
[new  method   which  would   be  expeditious  and   trust- 
orthy  is  much  to  be  desired  (compare  Herles,  this  J.. 
08,  "lies  ;     1909,    32).     Polarisation    differences   must 
regarded  as  an  abnormal  phenomenon,  unknown,  or 
I  small  to  be  noticeable,  in  earlier  years. — L.  E. 

niilphurous  acid  [in  sugar  juices,  etc.'\  ;  Conversion  of  ■ 

into  sulphuric  acid.  Saillard  and  Wehrung.  Suppl.  a 
la  Circul.  hebd.  du  Sj'nd.  des  Fabr.  do  Sucre  de  France, 
1909,  No.  1057  ;    Deutsche  Zuckerind.,  1909,  34,  843. 

The  authors'  experiments  show  that  the  oxidation  of 
Jkali  sulphites  to  sulphates  by  the  passage  of  a  current 
'f  air  through  the  solution,  is  retarded  by  the  presence 
nf  various  other  substances  (e.g.,  sucrose,  invert  sugar,  the 
non-sugar  of  sugar-house  products).  In  the  case  of  sugar- 
liouse  liquors,  this  oxidation  is  slowest  in  molasses.  The 
tendencv  to  oxidation  increases  with  the  content  of  air 


in  the  gas  used  for  sulphitation  ;  trouble  from  this  cause, 
however,  is  avoided  by  keeping  the  solutions  alkaline 
and  in  a  state  of  continuous  motion,  though  it  is  pre- 
ferable to  use  liquefied  sulphur  dioxide  for  sulphitation. 

— L.  E. 

[Canel  Molasses  ;  Observations  on .     H.  \  Tempany 

West  Ind.  Bull.,  1909,  10,  130—142. 
The  froth  fermentation  of  molasses. — The  mode  of  frothin" 
varies  according  to  the  nature  of  the  product.  With 
muscovado  molasses,  evolution  of  gas  generally  begins 
suddenly,  ceasing  in  two  or  three  days  and  so'mctimes 
in  a  few  hours.  With  vacuum-pan  molasses,  evolution 
of  gas  generally  continues  for  relatively  long  periods  ; 
it  is  almost  invariably  accompanied  by  the  rising  of  a 
thick  black  scum,  and  always,  apparently,  by  true  fer- 
mentativj  changes.  The  author  shows  "that  the  con- 
ditions giving  rise  to  frothing  cannot  be  communicated 
by  inoculation  ;  hence,  frothing  is  not  due  to  the  action 
of  organisms.  He  confirms  the  suggestion  of  Prinsen- 
Geerhgs  that  frothing  is  due  to  decomposition  of 
gummy  substances  (glucinates)  formed  by  the  action 
of  lime  on  glucose.  In  vacuum-pan  molasses,  these 
gums,  in  course  of  time,  generally  rise  to  the  surface 
in  an  impure  state  (the  above-mentioned  scum)  :  they 
contain  more  ash  than  the  molasses  itself.  It  is  suggested 
that  these  gums,  being  insoluble,  may  adversely  affect 
the  recovery  of  sugar  from  second  massecuites  by  "forming 
a  coating  on  the  small  sugar  crystals.  This  can  be 
avoided  to  some  extent  by  allowing  the  massecuite  to 
stand  undisturbed,  when  the  gums  rise  to  the  surface. 
It  is  also  suggested  that  the  reason  why  juices  from 
canes  grown  on  certain  highly  calcareous  soils  are  very 
liable  to  give  extremely  gummy  products,  is  that  the 
excess  of  lime  in  the  soil  increases  the  amount  contained 
in  the  juice,  and  gives  rise  to  additional  formation  of 
glucinates.  The  souring  of  molasscs.Solutions  containing 
sucrose,  small  quantities  of  invert  sugar  and  traces  of 
plant  food  constituents,  were  inoculated  with  various 
kinds  of  fermenting  molasses,  and  examined  after  the 
lap.=;e  of  5  weeks.  Various  org.Tnisms  were  found  to 
develop  {Bacillus  pasteurianus,  in  two  eases)  and  con- 
siderable quantities  of  reducing  sugars  were  formed. 
The  changes  likely  to  occur  in  molasses  as  a  result  cf 
organic  activity  are  illustrated  by  examination  of  fer- 
menting second  vacuum-pan  molasses.  It  was  found 
that  a  decrease  in  the  total  sugar-content  as  well  as  a 
conversion  of  sucrose  into  reducing  sugar,  and  a  decrease 
in  the  ash-content  occuned  ;  the  last  is  probably  to  be 
traced  to  glucinates  being  thrown  out  of  solution.  The 
changes  in  the  composition  of  molasses,  due  to  fermenta- 
tion, are  almost  invariably  accompanied  by  undesirable 
alterations  in  flavour.  Muscovado  molasses  appears  to 
be  less  hable  to  these  changes  than  exhausted  vacuum-pan 
molasses  ;  since,  at  present,  however,  muscovado  molasses 
is  the  most  valuable  product  of  the  cane  sugar  industry, 
any  risk  of  such  changes  should  be  carefully  guarded 
against. — L.  E. 

Lactose ;     Action    of    calcium    hydroxide    on    .     H. 

Kiliani.  Ber.,  1909,  42,  3903—3904. 
COSTEABY  to  an  earUer  statement  (Ber.,  1S85,  18,  631), 
the  formation  of  iso-,  meta-,  and  para-saccharinic  acids 
by  the  action  of  calcium  hydroxide  on  lactose,  may  be 
accelerated  by  heating,  mthout  any  serious  decrease  in 
the  yield.  The  modified  method  is  as  follows  : — One  part 
of  lactose,  dissolved  in  9  parts  of  water,  is  treated  with 
0-2  part  of  calcium  oxide  (previously  slaked  and  cooled), 
the  whole  being  frequently  shaken  in  a  closed  flask  for 
2  days.  After  a  further  period  of  24  hours,  the  clear 
solution  is  poured  into  another  flask,  and  the  latter  is 
immersed,  to  the  level  of  its  contents,  in  water.  The 
water  is  heated  to  boiling  as  quickly  as  possible,  and  kept 
at  this  point  for  10  hours.  A  bulky  dark  precipitate 
(about  45  grms.  from  1  kilo,  of  lactose,  containing 
uncrystallisable  substances  and  much  calcium  car- 
bonate) is  formed  ;  the  dark-red  filtrate  from  this 
precipitate  is  concentrated  to  3  parts  (referred  to  the 
lactose),  whereupon  calcium  isosaccharinatc,  mixed  with 
a  little  calcium  carbonate,  separates  (1  kilo,  of  lactose 
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yielded  199  grins,  of  calcium  isosaccharinato).  Ihi  niother- 
iiquor  is  decomposed  with  the  calculated  quantity  of 
oxalic  acid  ;  the  acid  solution  is  evaporated  to  a  thick 
syrup,  the  latter  being  extracted  once  with  i  volumes  of  a 
mixture  of  absolute  alcohol  ( 1  part )  and  dry  ether  (4  parts). 
The  residual  syrup  is  dissolved  in  about  10  parts  of  water 
and  boiled  with  barium  carbonate  for  2  hours  in  a  capacious 
flask.  The  solution  thus  obtained,  is  concentrated  to  a 
weight  equal  to  that  of  the  lactose  employed,  saturated 
with  alcohol,  seeded  with  barium  meta-  or  para- 
saccharinate,  and  left  to  stand  under  conditions  precluding 
evaporation.  After  4  days,  tlie  author  thus  obtained 
141  grms.  of  a  mixture  of  barium  salts  from  1  kilo,  of 
lactosa.  That  tliis  mixture  consisted  of  mcta-  and  [lara- 
saccharinate  was  proved  by  decomposing  it  with  the 
requisite  quantity  of  sulphuric  acid,  evaporating  the  solu- 
tion to  a  svnip,  wlicreupon  the  metasaccharin  crystallised 
out  and  converting  the  residue  into  the  brucime  salt  of 
parasaocharinic  acid  (Ber.,  1009,  42,  2(509).  Since  the 
constitutions  of  the  saccharinic  acids  are  established,  the 
author  recommends  the  following  names  for  them  :— 
a-Metliylol-n,  y,  ('-triolpentane-acid  for  isosaccharinic  acid, 
a,7,o,(,-tetrolhexane-acid  for  mctasaccharinic  acid,  a-cthyl 
(a>-ol)-a,  /J,  7-triolbutane-acid  for  parasaecharinic  acid, 
and  o-methyl-tetrolpentane-acid  for  Pcligot's  saccha- 
rinic acid. — L.  E. 

Adsorption  of  certain  bases  by  soluble  starch.     A.  Reychler. 

Bull.  Soc.  Chim.  Belg.,  1909,  23,  37S— 383. 
The  author  subjects  the  residts  of  Fouard  (tliis  J.,  1907, 
832  ;  1908,  238,  035, 1215  ;  1909, 433,  89S)  to  mathematical 
analysis  and  criticism  and  arrives  at  the  conclusion  that, 
according  to  Fouard's  figures,  the  abactions  between 
soluble  starch  and  bases  take  place  according  to  Guldberg 
and  Waage's  law  of  mass  action,  and  are  therefore 
chemical  in  nature.  He  considers  it  probable  that  starch 
forms  compounds  similar  in  character  to  alcoholates. 

— E.  F. 

Patents. 

Waste  substances  in  sugar  cane  plantations  ;    Utilisation 

oj  and  the  vianufacturc   of  a  manure   therefrom. 

W  P.  Thompson,  London.  From  J.  F.  J.  Van  dor 
Kolk,  Java.  Eng.  Pat.  15,093,  June  28,  1909. 
Molasses  is  mixed  with  the  ash  of  cane  bagasse,  filter- 
press  mud,  and  tinely  ground  raw  bagasse  so  as  to  form  a 
practically  dry  powder  which  may  be  used  as  a  fertiliser 
for  sugar  canes. — AV.  P.  S. 

Sugar    house    and    distillery ;     Process    for    charging    the 

diffusers  used  in  the  .     L.  A.   Lambert.     Second 

Addition,  dated  Aug.  20,  1908,  to  Fr.  Pat.  396,028, 
Jan.  31,  1908  (this  J..  1909,  017,  898). 
Claim  having  been  made  for  the  application  of  the 
process  described  in  the  original  patent  to  a  circular 
battery,  that  claim  is  now  extended  to  a  lino  diffusion 
battery  ("  batterie  en  ligne ").  The  employment  of 
a  punip  for  transferring  the  mixture  of  cossettes  and 
juice  to  the  diffuser  which  is  to  be  charged,  is  avoided 
by  placing  the  vessel,  in  which  the  mixing  is  effected, 
above  the  battery. — L.  E. 

Beetroot  juice ;  Process  and  apparatus  for  mixing, 
double  extraction,  and  proqressive  and  continuous  exhaus- 
tion especially  applicable  to  .     E.   Viez.     Fr.   Pat. 

401,759.  Jan.  29,  1909. 
The  material  {e.g.,  beetroot  pulp  or  cossettes)  is  mixed  with 
the  solvent  (e.g.,  beetroot  juice,  water,  or  vinasse),  and  the 
whole  is  pumped  through  the  pipe,  /,  into  the  lower  part 
of  the  vessel,  A.  This  vessel  consists  of  two  juxtaposed 
vertical  columns,  a,  and  is  provided  with  a  perforated 
false  bottom,  c.  Part  of  the  liquor  flows  tlirough  the  false 
bottom  to  the  outlet,  e,  below  ;  the  remainder,  with  the 
solid  matter,  passes  upwards,  meeting  a  descending 
stream  of  solvent  introduced  through  the  pipes,  h.  Extrac- 
tion is  facilitated  by  the  action  of  stirrers.  6,  with  inclined 
blades,  placed  in  each  column  ;  the  scrapers,  d,  mounted  on 
the  same  axes  as  the  stirring  blades,  scrape  the  false 
bottom,  c.     The  exhausted  material  is  evacuated  through 


the  outlet,  g.  If  desired,  the  material  to  be  treated  may 
be  introduced  at  the  upper  part  of  the  vessel  and  evacuated 
below,  the  solvent  then  being  introduced  at  the  lower 
part  and  the  juice  withdrawn  above. — L.  E. 

Sugar  syrups  ;  Process  and  apparatus  for  direct  conversion 

of into  sugars  ready  for  consumption  attd  of  pUasant 

flavour.     0.   Gridre.      Fr.  Pat.  402,305,  Apr.  22,   1909. 
Under  Int.  Conv.,  Apr.  25,  1908. 

A  SUOAR  solution,  preferably  of  high  purity,  is  rapidly 

evaporated,   at  first   in   a   vacuum   and   then   in   air,   the 

I    solution  Ijeing  protected  from  the  air  by  a  stratum  of  vapour. 

Evaporation  is  continued  until  a  temjx'rature  of  120° — 

130°  C.  is  attained.     The  brief  action  of  a  high  temperature 

I    (about  125°  C.)  imparts  a  flavour  to  beet  sugar  similar  to 

I    that  of  cane  sugar  ;   in  the  case  of  cane  sugar  the  tempera- 

!    ture  should  not  be  raised  to  so  high  a  point.     The  syrup  is 

now  treated  with  a  quantity  (amounting  to  50  or  100  per 

]    cent,  of  the  syrup,  or  even  more)  of  fine  sugar,  similar  in 

!    quaUty  to  that  of   the   product  desired,   in   a  malaxcur. 

The  pasty  crvstallino  mass  thus  obtained  is  transferred 

to  a  screw  conveyor  consisting  of  a  closed  vessel  through 

which  passes  a  shaft  carrying  a  helix  and  stirring  arms ; 

the  mass  is  submitted  to  the  action  of  a  current  of  cold  air 

passing  through  the  conveyor,  and  leaves  the  conveyor  in 

the  form  of  a  pnwder  wliich  is  subsequently  sifted.   Instead 

of  adding   sugar  to   the   evaporated   solution,   the  latter 

may  be  further  evaporated  in  a  vacuum,  or  successively  in 

a  vacuum  and  in  air;  or  again,  a  small  quantity  of  sugar 

may   be  added   to  the  evaporated  solution,   the  mixture 

then  being  submitted  to  the  action  of  a  partial  vacuum. 

— L.  E. 
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ililhsugar  [lactose]  from   wlierj ;    Process    of    extracting 

.     J.  A.  R.  Nilsson  and  S.  A.  Hellqvist,  Bjorketorp, 

Sweden.     U.S.  Pat.  938,017,  Oct.  26,  1909. 

Ajtep.  separating  the  greater  part  of  the  albuminous 
substances  by  precipitation  and  filtration,  the  whey  is 
concentrated  to  a  sp.  gr.  of  about  l-Jl.  The  solution  is 
again  treated  with  a  precipitant  and  filtered  to  remove 
the  remainder  of  albuminous  substances  and  otlier 
impurities,  and  then  concentrated  until  crystallisation 
begins,  the  refined  lactose  being  finally  extracted. — L.  E. 

Starch  ;  Manufacture  of  solubh .    Administration  des 

AUnea  de  Bouxwiller.     Fr.  Pat.  402,000,  April  15,  1909. 

See  Eng.  Pat.  9370  of  1909  ;   this  J.,  1909,  950.— T.  F.  B. 


XVII.— BREWING,    WINES,    SPIRITS,    &c. 

Beers  ;    The  quantity  of  sulphurous  acid  in  non-sulphited 
.     Bonn.  Ann.  des  Falsific,  1909,  2,  44 — 45. 

In  view  of  the  fact  that,  by  a  decree  dated  July  28,  1908, 
the  sale  of  beer  containing  more  than  50  mgrms.  of 
sulphur  dioxide  is  prohibited  in  France,  the  author  has 
examined  a  number  of  samples  of  beer  to  which  neither 
sulphurous  acid  nor  sulphites  had  been  added,  in  order 
to  ascertain  what  quantities,  if  any,  of  sulphurous  acid 
exist  normally  in  such  beers.  Fifteen  samples  were 
analysed  and  the  amount  of  sulphur  dioxide  found 
varied  from  12'8  to  25'6  mgrms.  per  litre.  This  sulphur 
dioxide  was  evidently  derived  from  the  raw  materials, 
and  the  question  is  raised  whether  these  figures  should 
not  be  taken  into  account  in  calculating  the  quantity 
of  the  preservative  actually  added  to  a  beei. — W.  P.  S. 

Wines  of  Loire-Infericure  ;     Free  tartaric  acid  in  . 

A.    and    P.   Andouard.     Ann.    des   Falsific,    1909,   2, 
2G7— 274. 

In  1906  and  1907  the  proportion  of  free  tartaric  acid  in 
certain  wines  from  Loire- Inferieure  exceeded  1  grm.  per 
litre,  and  in  the  wine  of  Gros-Plant  grapes,  reached  3  to 
4  gi'ms.  per  litre.  Since  the  same  kind  of  vine  produces, 
in  the  same  year,  in  different  places,  grapes  containing 
different  amounts  of  free  tartaric  acid,  it  is  probable 
that  the  degree  of  maturity  of  tlie  fruit  has  some  influence 
upon  the  acidity,  although  this  factor  is  not  of  very  great 
importance.  Any  correlation  between  the  excess  of  free 
tartaric  acid  and  exhaustion  of  the  soil  of  potassium,  is 
excluded  by  the  fact  that  the  soil  of  Loire-lnferieure  is 
particularly  rich  in  that  element.  With  regard  to  the 
possibibty  of  the  later  ripening  of  the  vine  Gros-Plant 
compared  with  Muscatel,  and  the  consequent  exposure 
of  the  fruit  to  lower  temperatures  being  the  cause,  it  is 
pointed  out  that  other  vines  (e.g.,  Gros-Lot  and  Cinq-ilars) 
also  ripen  later  than  JIuscatel  vines,  but  that  their  grapes 
do  not  contain  a  larger  proportion  of  free  tartaric  acid. 
The  chief  factor  appears  to  be  inherent  in  the  nature  of 
the  vine.  In  any  case,  the  authors'  results  show  the 
risk  of  relying  upon  calculations  based  upon  the  excess 
of  free  tartaric  acid  as  evidence  of  the  watering  of  a  wine, 
without  knowing  more  of  its  origin.  In  the  author's 
opinion  the  composition  of  the  principal  wines  of  all 
the  wine-producing  districts  ought  to  be  determined 
every  year,  so  as  to  obtain  values  upon  which  commercial 
transactions  might  be  based. — C.  A.  M. 

Kirsch    liqueurs ;      Nature    of    the    cyanogen    compounds 

contained  in  .     X.   Rocques  and   L.   Levy.     Ann. 

des.  Falsific,  1909,  2,  190—200. 

Ix  order  to  ascertain  in  what  form  hydrocyanic  acid 
exists  in  Kirsch  liqueurs,  the  authors  made  a  number 
of  comparative  distiU.ations  of  both  old  and  now  liqueurs 
and  of  a  solution  of  hydrocyanic  acid  in  50  per  cent, 
alcohol.  A  litre  of  each  was  distilled  and  nine  fractions 
of  100  cc  were  collected  in  each  case,  the  hydrocyanic  acid 
in   them   being  then  determined  by  titration  with  .J? /20 


solution  of  silver  nitrate  in  the  presence  of  potassium 
iodido  and  ammonia.  The  samples  were  also  saponified 
with  sodium  hydroxide  and  then  subjected  to.  similar 
distillation  after  acidifving  with  phosphoric  acid.  On 
direct  distillation,  two  freshly-prepared  samples  of  Kirsch 
liqueur  yielded  quantities  of  hydrocyanic  acid  correspond- 
ing with  15-95  and  22-0  cc  of  iV/20  silver  nitrate,  respec- 
tively, whilst  samples  which  were  several  years  old,  yielded 
quantities  of  hydrocyanic  acid  requiring  from  6-80  to  17-25 
cc.  After  saponification,  the  distillates  contained  slightly 
more  hydrocyanic  acid,  the  increase  varying  from  0-05 
to  2-75,  as  expressed  in  cc  of  the  silver  nitrate  solution. 
The  rate  of  distillation  of  the  hydrocyanic  acid,  as  shown 
by  the  quantities  of  the  latter  in  the  fractions,  was 
different,  both  in  the  ease  of  old  and  new  liqueurs,  from 
that  of  the  alcoholic  hydrocyanic  acid  solution,  but  after 
saponification,  the  rate  was  approximately  the  same 
in  all  three.  The  authors  conclude  that  thehydrocyanio 
acid  is  present  in  the  liqueurs  partly  in  the  free  state  and 
partly  combined  with  fatty  substances,  as  the  latter  were 
noticed  in  some  of  the  distillates.  The  acid  does  not 
appear  to  be  present  as  an  ethyl  ester. — W.  P.  S. 

Treatment  of  plants  with  arsenic  salts  and  the  pure  food 
supply.     Porehet.     See  XVIII^. 

Patents. 

Beer  and  other  fermented  liquors  ;    Manufacture  of  . 

G.  W.  J.  Allen,  Bristol.     Eng.  Pat.   11,277,  May  12, 
1909. 

The  beer,  or  other  fermented  liquor,  is  subjected,  during 
fermentation,  to  the  action  of  an  electric  current  of  high 
voltage  (say  120,000)  and  low  amperage  (say  24  or  25 
miUiamperes)  derived  from  the  secondary  of  an  induction 
coil,  provided  with  an  interrupter  or  trembler.  Fer- 
mentation can  be  stopped  in  this  way  at  any  desired 
period,  and  the  alcohoUc  content,  flavour,  and  quality, 
thus  regulated. — L.  E. 

Alcohol ;  Process  for  combined  denaturing  and  carhuretting 

of .     A.  J.  Durupt.     Fii-st  Addition,  dated  Aug.  27, 

1908,  to  Fr.  Pat.  368,713,  Aug.  8,  1906  (this  J.,  1907,  29). 
The  following  improved  process  is  claimed  : — Alcohol 
(of  95  per  cent,  concentration),  methylated  to  the  extent 
of  2  or  lOpercent..  isdistilled  with  dehydrated  coal  tar  oil. 
Part  of  the  distillate  is  reserved,  the  remainder  bein<J- 
mixed,  in  suitable  proportions,  with  benzol  (distilling 
between  81°  and  102°  C),  petroleum  ether,  and  crude 
petroleum.  A  single  distillate  may  be  obtained  from 
this  mixture,  consisting  of  a  carburotted  and  denatured 
alcohol  which  does  not  congeal  and  which  is  suitable  for 
motors.  Again,  the  mixture  may  bo  fractionated  into 
an  alcohol  B  (carburetted  to  the  extent  of  45  per  cent.) 
distilling  below  77° — 78°  C.,  and  an  alcohol  A  (carburetted 
to  the  extent  of  20  per  cent.)  distilling  from  77° — 78°  to 
80° — 81°  C.  These  two  fractions  constitute  about  two- 
thirds  and  one-third  respectively,  of  the  whole  distillate. 
The  freezing  point  of  alcohol  B  may  be  lowered  by  adding 
to  100  volumes,  25  volumes  of  the  reserved  part  of  the 
first  distillate,  in  the  cold  ;  this  operation  reduces  the 
degree  of  carburetting  to  36  per  cent.  The  alcohol  A 
may  be  used  for  various  purposes,  such  as  denaturation, 
illumination,  heating. — L.  E. 

Musts;       Apparatus   for   continuous    desulphitation   and 

concentration  of .   J.  Sicard  and  F.  P.  Vidal.  Fr.  Pat. 

402,328,  Apr.  23,  1909. 

The  must  passes  from  a  constant  level  reservoir  to  a 
regenerator,  and  thence  through  a  pipe  from  which  it 
is  discharged  into  the  centre  of  a  large  dish  ;  the  exit  of 
this  pipe  is  provided  with  a  cock  which  is.  governed 
by  a  float,  whereby  the  level  of  the  liquid  in  the  dish 
is  kept  constant.  The  dish  is  provided  with  a  helicoidal 
partition  and  the  passage  formed  by  the  latter  contains 
a  worm  with  an  inlet  at  the  periphery  and  an  outlet 
at  the  centre  of  the  dish.  Vapour  is  passed  through  this 
worm  from  a  boiler ;  its  return  to  the  boiler  is  insured 
by  the  elerated  position  of  the  dish.     The  must  passes 
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from  the  contro  of  the  dish  through  the  passagj  formed 
by  the  partition  and  undergoes  dcsulphitation  ;  if  tho 
rate  of  circulation  is  slow,  the  must  becomes  concen- 
trated. The  must  is  evacuated  through  a  pipe  at  the 
periphery  of  tlie  dish  and  passes  to  a  cooling  worm  con- 
tained in  the  above-mentioned  regenerator. — L.  E. 

Alcoholic  liquors  ;    Process  and  apparatus  for  maturing 

and  purifying .     A.  Hacck,  Jonzac,  France.     Eng. 

Pats.u'OO.MarchlO,  1009,  Under  Int.  Conv.,  March  11, 
1908,  and  <)397.  March  17.  1909.  Under  Int.  Conv., 
March  21,  1908. 

See  Fr.   Pat.   389,333  of   1908    and  Addition  thereto  ; 
this  J.,  1908,  994  and  1036.— T.  F.  B. 

Kvass  ;  Process  for  the  production  of .     A.  Eisenberg, 

St.  Petersburg.     U.S.  Pat.  938,374,  Oct.  2G,  1909. 

See  Eng.  Pat.  20,978  of  1908  ;  this  J.,  1909,  901.— T.  F.  B. 

Charging  the  dif users  used  in  the  sugar-house  and  distillery. 
Addition   to   Fr.    Pat.   390,628.     See   XVI. 

Obtaining  alcohol  from  waste  liquors  of  manufacture  of 
wood  pulp.     Fr.  Pat.  402,331.     See  XIX. 


XVIIL— FOODS  ;     SANITATION  :     WATER 
PURIFICATION,    &    DISINFECTANTS. 

(.4.)— FOODS. 

Casein  in  milk  ;    Rapid  method  of  determining  .     T. 

B.    Robertson.     J.    Ind.    and    Eng.    Chem.,    1909,    1, 

723—725. 
The  author  has  previously  shown  that  the  percentage  of 
casein  in  a  solution  can   be  determined   by  aid   of   tho 

formula  : — c—  - 


,  ^,  where  c  is  the  percentage  of  casein, 
0-00152  '^  ^ 

n  is  the  refractive  index  of  the  solution,  and  U]  is  a  constant 
which  depends  upon  tho  concentration  and  nature  of  the 
alkaline  (or  acid)  solution  used  as  solvent,  being  1-33444 
for  A'/IO  sodium  hydroxide  solution  at  20"  C.  The 
method  may  bo  applied  to  the  determination  of  casein 
in  milk.  50  c.c.  of  the  sample  are  diluted  to  250  c.c,  and 
75  c.c.  of  .Y  10  acetic  acid  are  added  slowly,  with  continuous 
stirring.  After  washing  the  precipitate  by  decantation, 
it  is  collected  on  a  15  cm.  S.  and  S.  No.  589  "'  white  band  " 
paper,  and  after  draining  for  1  hour,  the  paper  and  precipi- 
tate arc  macerated  in  100  c.c.  of  lY/lO  sodium  hydroxide 
until  the  paper  is  converted  into  a  tine  pulp  and  the  casein 
completely  dissolved.  The  solution  is  then  filtered,  and 
the  refractive  index  of  the  filtrate  determined  at  20°  C. 
with  a  Pulfrich  refractomoter.  The  number  of  grams  of 
casein  in  the  50  c.c.  of  milk  is  calculated  from  the  formula, 

"  ~    "       — ,  where  n  is  the  refractive  index  of  the  solution. 


0-00152' 

In  order  to  overcome  the  slight  error  due  to  the  water 
associated  with  the  filter  and  precipitate,  the  final  solution, 
before  filtration,  may  be  diluted  to  an  accurately  measured 
volume  with  ^V/IO  sodium  hydroxide.  If  the  refractive 
index  be  determined  at  temperatures  between  10°  and 
20°  C  0-00007  must  be  added  to  the  value  of  the  constant 
n,  (1-33444)  for  every  degree  by  which  tlie  temperature  is 
loss  than  20°  C.  whilst  for  temperatures  between  20° 
and  30°  C  0-001  must  be  subtracted  for  every  degree 
above  20°  C— A.  S. 

Milk;     Preservatives  in  .     Times.   Nov.    10,    1909. 

[T.R.] 

The  Natiiiniil  I'uie  Food  Assoeiatiun  recenlly  agreed 
to  a  rcsohition  regretting  the  decision  of  the  Loeiil  Govern- 
ment Board  to  allow  an  increased  amount  of  l)oric  acid 
in  milk  during  the  summer  months.  In  reply  the  Local 
Government    Board    states    that   it    neither  allows   nor 


encourages  the  use  of  any  boric  acid  in  milk,  and  hav«  | 
not  come  to  any  such  decisibn  as  that  referred  to  in  tho  ' 
resolution  of  the  Association. 

Butter  ;  Quantity  of  water  in /ro»i  Xorlhern  Franct, 

L.   Vuaflart.     Ann.   des  Falsific,   1909,  2,  41 — 14. 

The  author  has  determined  the  quantity  of  water  in  111 
samples  of  butter  obtained  from  farmers  and  factories  in 
some  of  the  Northern  Departments  of  France.  Eighty, 
six  of  these  samples  contained  less  than  15  per  cent,  of 
water;  eleven  contained  from  15  to  Hi  per  cent.;  ten 
from  16  to  18  per  cent.  ;  two  from  18  to  19  per  cent. ; 
and  tho  remaining  two  samples  contained  20-5  and  23-3 
percent.,  respectively.  The  two  latter  samples  exhibited 
a  watery  appearance  when  cut,  but  had  not  the  ))ast}', 
emulsified  consistence  of  butters  intentionally  mixed 
with  an  excess  of  water.  The  undue  projiortion  of 
water  in  tho  butters  was  apparently  due  to  careless  or 
negligent  working. — W.  P.  S. 

Flour  bleaching,  its  relation  to  bread  production  and 
tiutrilion.  J.  A.  Wesener  and  G.  L.  Teller.  J.  Ind. 
and  Eng.  Chem.,  1909,  1,  700—711. 

A  DISCUSSION  of  the  question  of  the  effect  of  bleaching  on 
tho  quality  of  flour,  in  which  the  authors  bring  forward 
evidence  against  the  view  that  bleaching  is  detrimental 
(compare  Ladd,  this  J.,  1909,  377).  Their  conclusion  is 
that  the  effect  of  bleaching,  wlien  pro))erly  carried  out, 
is  to  destroy  a  small  amount  of  yellow  colouring  matter, 
which  in  itself  is  of  no  value  as  a  food  material.  It  is 
further  claimed  that  bleaching  tends  to  make  more 
pronounced  any  defects  in  the  flour,  and  that  commercially 
bleached  flours  do  not  contain  any  substance  that,  in 
tho  minute  quantities  in  which  it  is  present,  has  in  any 
way  an  injurious  ofTect  on  tho  bread-making  qualities  of 
the  flour,  or  is  in  any  way  poisonous,  or  has  any 
toxieological  or  preservative  action,  or  any  action  which  is 
prejudicial  to  digestion  or  nutrition.  (See  also  this  J„ 
1900,  194  ;   1908.  136  ;    1909,  669,  737.)— A.  S. 

Soya  beans  ;    Cultivation  and  uses  of  .     E.  S.  Edie. 

Liverpool  University  Inst,  of  Commercial  Research  in 
the  Tropics,  Bull.  No.  1,  Vol.  I.  1909. 

In  the  Southern  States  of  N.  America  the  soya  plant  is 
grown  for  fodder,  for  it  has  been  found  that  with  an  addi- 
tion thereof  to  their  food,  cows  give  a  greater  yield  of 
milk  of  better  quality.  In  Japan  a  liquid  resembling 
cows'  milk  is  prepared  from  soya  beans,  and  when  con- 
densed in  vacuo,  after  the  addition  of  cane  sugar  and 
potassium  phosphate,  gives  a  product  resembling  condensed 
milk.  This  preimration  lias  considerable  nutritive  value, 
but  is  unsuitable  for  children.  The  bean  meal  is  made 
into  biscuits,  and  in  some  parts  of  Eurojie  is  now  \ised 
instead  of  rye  meal  for  bread.  In  England  it  is  useil  in 
admixture  with  flour  in  making  brown  bi-ea<l.  Ex|K'riment« 
carried  out  at  Cirencester  showed  that  the  butter  from 
cows  fed  upon  soya  bean  cake  had  not  quite  so  goml  a 
flavour  as  that  from  cows  fed  \ipon  decorticated  cotton 
cake,  but  that  the  yield  of  butter  from  the  milk  and 
percentage  of  butter  fat  were  slightly  higher.  The  general 
conclusion  was  that  for  winter  feeding  soya  beans  would 
be  the  better  food.  In  the  East,  and  esix-cially  on  sugar 
plantations  in  Southern  China,  the  oil  cake  is  used  as  a 
fertiliser.  As  yet,  the  cultivation  of  soya  beans  is  restricted 
to  the  Far  East,  and  to  some  of  the  N.  American  States. 
It  could  probably  be  successfully  grown  in  most  of  the 
British  African  Colonies.  The  nuist  favourable  soil  is  a 
medium  one  fairly  rich  in  ])hos])horic  acid,  potassium  and 
calcium,  and  on  good  land  the  yield  may  reach  100  bushels 
of  seed  and  9  to  12  tons  of  fresh  fodder  per  acre.  Wiiere 
tho  beans  are  the  chief  object  the  best  method  is  to  grow 
the  plant  between  rows  of  maize  or  other  crops.  There  are 
over  20  varieties  of  soya  beans  (see  Bull.  No.  98,  Bureau 
Plant  Ind..  U.S.  Dept.  Agriculture),  but  the  cliief  variety 
known  in  Europe  is  yellow  and  resembles  a  pea  in  apiM-ar- 
ancc.  Three  grades  of  these  Iwans  arc  ini|>ortcd,  which 
are  shipped  at:   (1),  Dalny  ;   (2),  Vladivostock  ;   and  (.3), 
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Hankow,  respectively.  Analyses  of  5  distinct  varieties 
used  as  food  by  the  Chinese  in  Liverpool  were  made  by 
the  author  with  the  following  results  : — 


Albumi- 

Carbo- 

Woody 

Sample. 

Moisture. 

As'l. 

Oil. 

noids. 

hydrates. 

fibre. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

1  

— 

— 

— 

39-75 

22-30 



2  .... 

11-17 

4-36 

16-76 

40-46 

21-45 

5-80 

»  .... 

9-91 

5-31 

16-45 

41-17 

22-81 

4-26 

4- . . . . 

10-62 

4-51 

18-11 

37-07 

24-46 

5-23 

5  . . . . 

— 

— 

— 

35-42 

24-58 

— 

A  sample  of  the  beans  grown  in  W.  Africa  from  seed 
sent  out  tliis  year  gave  the  following  results  : — Moisture, 
10-52;      ash,     4-62;      oil,     17-26;      albuminoids,     36-05; 

I  carbohydrates,  26-16  ;  and  woody  fibre,  5-39  per  cent. 
These   tigtires   indicate   that,   in   the   first   season,   at  all 

I  events,  the  soya  bean  did  not  deteriorate  in  W.  Africa. 
The  plants  also  matured  rapidly. — C  .A.  M. 

I  Alimentary    products ;     The    colouring    of   .     Colours 

allowed  to  he  used  in  France.  F.  Mutt«let.  Ann.  des 
Falsific.  1909.  2,  26—38  ;    243—251. 

I  By  a  decree  issued  by  the  French  Minister  of  the  Interior 
and    dated  August    4.    1908,    certain  dyestuffs    may    be 

I  employed  for  colouring  articles  of  food,   beverages,   etc. 

I  These  colours  are  as  follows : — Eosine  (tetrabromo- 
fluoresceine)  ;  Erythrosine  (methyl  and  ethyl  derivatives 
of  Eosine) ;  Bengal-phloxine  Rose  (iodine  and  bromine 
derivatives  of  chlorinated  Fluoresceine)  ;  Bordeaux- 
ponceau  Reds  (prepared  by  the  action  of  sulphonic 
derivatives  of  naphthol  on  diazoxylenes) ;  Acid  Yellow, 
Golden  Yellow  (sulphonic  derivatives  of  naphthol)  ; 
Acid  Magenta  (free  from  arsenic  and  prepared  by  Coupler's 

)  process) ;  Lyons  Blue,  Light  Blue,  Coupier  Blue  (deriva- 
tives of  triphenylrosaniline  or  of  diiihenylamine) ;  Mala- 
chite Creen   (tetramethyldianiinotrijilienylcarbinol  hydro- 

I  chloride)  ;  greens  made  of  mixtures  of  the  above-mentioned 

I  blues  and  yellows  ;    Paris  Violet  (penta-  and  hexa-methyl- 

I  pararosanilinc  hydrochlorides) ;    and  Methvlaniline  Violet. 

'  The    author    considers    that    other    dyestuffs    might    be 

I  admitted  as  coming  under  the  above  nomenclature,  and 
suggests  that  the  list  might  be  enlarged  so  as  to  also 
include  :  —  Rhodamine      B      (  dictliylmetaminophenol  - 

I  phthalein) ;  Bordeaux  S  (naphthionic-azo-/i-naphthol- 
disulphonic  acid  R) ;  New  Coccine  (naphthionic-azo-/i- 
naphtholdisulphonic  acid  G) ;  Solid  Red  E  (najjhthionic- 
azo-^-nai)htholmonosulphonic  acid  S)  ;  Bordeaux  (i 
( aminoazotoluenesulpho  -  azo  -  /i- naphtholmonosulphonic 
acid     S) ;       Ponceau     2R     (raetaxylidine-azo-/i-naphthol 

I  diaulphonic  acid  R) ;  Xylidine  Scarlet  (xylidine-azo-;i- 
naphtholmonosulphonic  acid  S) ;  Acid  Magenta  (magenta- 
trisulphonic  acid) ;  Magenta  (rosaniline  and  para-rosaniline 
hydrochlorides) ;  Orange  I  (sulphanilic-azo-a-naphthol) ; 
Naphthol  Yellow  S  (dinitro-a-naphtliolsulphonic  acid) ; 
Chrysoine   (sulphanilic-azo-resorcinol) ;    Auramine   0   (di- 

I  iminotetramethyldiaminodiphenylmethane  hydrochloride); 

'  Acid    Green     (diethyldibenzyldiaminotriphenylcarbinoltri- 

I  nilphonic  acid) ;  Patent  Blue  (meta-hydroxytetra-ethyl- 
diaminotriphenylcarbinoldisulplionic  acid) ;  and  Coupler's 
Blanks  (sulphonated  indulines  and  nigrosines).  The  use  of 
Martins  Yellow  (dinitro-a-naphthol)  and  a  Malachite 
Green  (tetramethvldiaminotriphenylcarbinol  picrate)  is 
not  permitted.— W.  P.  S. 

Arsenic  salts  ;  Treatment  oj  plants  with ,  and  the  pure 

food  stippli/.  F.  Porchet.  Agrik.-Chem.  Sektion  des 
Schweiz.  Ver.  anal.  Chem.,  Sept.,  1909.  Chem.-Zeit., 
1909,  33,  1128—1129. 

The  use  of  salts  of  arsenic  in  solution  as  in.secticides  for 
I  fruit  trees  and  vines  is  widespread,  and  the  question  arises 
I  whether  tiie  (juantity  of  arsenic  used  is  sufficient  to  harm 
I  the  liealth  of  the  consumer  of  the  fruit,  etc.     Experiments 

were   made   on   pear   trees   witii   and    witliout   treatment 

with  lead  arsenate,  also  examinations  of  fniit  juices  from 
I  plants  treated  with  Schweinfurt  green.     The  analyses  were 

made      by     the     Marsh-Strzyzowski     method     (Oesterr. 

Chem.-Zeit.,    1904,    [4]).       It     was    found    that    traces 


of  arsenic  are  naturally  present  in  the  fruits,  wines, 
and  especially  in  the  wine  lees,  but  that  these  are  noticeably 
increased  by  treatment  of  the  trees  with  arsenic  compounds. 
The  amounts  found  were  0-2 — 0-3  mgrm.  perkilcof  fruit, 
mostly  in  the  juice.  In  the  case  of  the  grape,  the  must 
contained  only  very  smaU  traces  of  arsenic,  from  nil  up 
to  0-1  mgrm.  per  litre,  whilst  the  lees  contained  3 — 20 
mgrms.  of  arsenic  trioxide  per  kilo.  There  is  no  danger  to 
health  therefore  in  the  use  of  the  arsenic  treatment 
process. — J.  H.  J. 


Adulteration  of  edible  oil  with  mineral  oil. 
XVIIL4. 

Patejjts. 


Ronnet.     See 


Substances,   animal  and  vegetable  ;    Process  of  preservincf 

[by  means  of  liquid  nitrogen}.    E.  Cadoret.    Fr.  Pat. 

402,623,  Sept.  2,  1908. 

Animal  or  vegetable  substances  are  preserved  by  treating 
them,  in  any  suitable  way,  with  liquid  nitrogen  either 
concentrated  or  diluted. — W.  P.  ,S. 

Alimentary  substance  consisting  chiefly  of  glutamic  acid ; 

Method  of  manufacturing  an  .     K.    Ikeda  and  S. 

Suzuki.     Fr.   Pat.   402,630,  Maj    1,   1909. 

Albuminous  substances,  preferably  of  vegetable  origin, 
are  digested  witli  an  excess  of  either  hydrochloric  acid  or 
sulphuric  acid,  to  which  may  be  added  metallic  iron  or  tin, 
sulphurous  acid,  etc.,  in  order  to  increase  the  hydrolytio 
action.  The  acid  used  is  then  removed  as  far  as  possible, 
the  solution  is  neutralised  by  the  addition  of  sodium 
hydroxide,  and  evaporated  to  a  syrupy  consistence,  or  to 
dryness.  The  neutralised  solution  may  also  l^e  subjected 
to  electrolysis,  the  anode  used  being  made  of  iron, 
aluminium,  or  zinc.  A  glutamate  of  these  metals  is  thus 
obtained  wliich  may  be  afterwards  converted  into  the 
.sodium  salt.  This  treatment  is  useful  in  order  to  remove 
objectionable  odours  and  foreign  substances  from  the 
product.— W.  P.  S. 

Wheat  flonr  ;      Milling  and  conditioning .     H.  Simon, 

Ltd.     Fr.    Pat.    402,755,    Mav    6,    1909.     Under    Int. 
Con  v..  May  7,  1908. 

See  Eng.  Pat.  9946  of  1908  ;  this  .L,  1909,  10.59.— T.  F.  B. 

(B.)— SANITATION  ;   WATER  PURIFICATION. 

Patents. 


—  [ueutralisation    of 
Eng.      Pat.      24.430, 


Waters  ;  Purification  of  potable  - 
acidity].  F.  Candy,  London. 
Nov.  13,  1908. 

The  object  of  the  invention  is  to  neutralise  the  acidity  of 
moorland  and  upland  waters  in  order  to  prevent  the  solvent 
action  of  these  waters  on  lead  pipes.  For  this  purpose  the 
water  is  passed  through  a  bed  or  layer  consisting  of  frag- 
ments of  magnesium  oxide,  or  a  mixture  of  the  latter 
with  ordinary  filtering  material.  It  is  preferable  to  filter 
the  water  througli  an  ordinary  filter-bed  before  passing 
it  through  the  magnesium  oxide  layer.  Tiie  magnesium 
oxide  is  obtained  by  thoroughly  igniting  magnesite.  and 
the  size  of  tlie  fragments  used  and  the  dejith  of  the  layer 
will  depend  on  the  acidity  of  the  water,  the  rate  of  flow, 
and  the  hardness,  if  any,  that  it  is  desired  to  impart  to 
the  water.— W.  P.  S. 

Water  ;   Purification  of .     F.  Candy,  London.     Eng. 

Pat.  4212,  Feb.  20,  1909. 

The  free  or  available  chlorine  remaining  in  water  that  has 
been  treated  with  chlorine  or  substances  containing 
available  cliloiine,  is  removed  by  passing  the  water 
through  a  bed  or  la\er  of  fragments  of  coke,  or  other 
carbonaceous  matter,  or  by  agitating  the  water  witli 
powdered  coke  or  other  powdered  carbonaceous  material, 
and  then  removing  the  particles  of  deehlorinating  agent 
by  filtration  or  deposition. — L.  E. 
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Water  ;  Process  of  ■preparing  potable .     J.  T.  Harris, 

New  York.     U.S.  Pat.  937.210,  Oct.   19,  1909. 

The  water  is  subjected  to  electrolysis  in  the  presence  of 
iron  and  aluminium  hydroxides  and  a  compound  of  copper. 
The  anodes  employed  consist  of  iron  and  aluminium, 
whilst  the  cathode  is  made  of  copper. — W.  P.  ,S. 

Water  and  other  liquids  ;  Apparatus  for  purifying  . 

E.    Gobbi.      .Second   Addition,   dated   April    19,    1909, 

to  Fr.  Pat.  351M28,  Jan.  11,  1905. 
RiDOEs  or  projections  are  provided  on  one  of  the  surfaces 
of  the  plates  employed  in  the  filtering  apparatus  described 
in  the  main  patent  (see  Eng.  Pat.  83  of  190() ;  this  J., 
1900,  802) ;  interstices  of  any  desired  section  are  thus 
produced   between  the  plates.— W.  P.  S. 

Trade  effluents  ;  Process  and  apparatus  for  purifyijtg 

by  decantation.  V.  Antoine.  First  Addition,  dated 
April  2.  1909.  to  Fr.  Pat.  374,040,  Jan.  29,  1907  (this 
J..  1907,  775). 

Modifications  in  the  apparatus  described  in  the  original 
patent  {he.  cit.)  are  given.  The  stem  of  the  funnel  through 
which  the  water  is  introduced  increases  in  diameter  as 
It  descends  towards  the  bottom  of  the  conical  tank  and  a 
pipe,  gradually  decreasing  in  diameter,  passes  down  the 
centre  of  the  stem  of  the  funnel  and  ends  just  above  the 
sludge  outlet.  A  short,  cone-shaped  device  may  be  fitted 
concentrically  at  the  bottom  of  tlie  taiil^  in  order  to  aid  in 
the  separation  of  the  suspended  matters,  this  object  being 
also  facilitated  by  the  shape  of  the  funnel-stem.  Other 
forms  of  the  apparatus  are  described,  in  one  of  which  the 
inlet  funnel  carrying  the  aluminium  sulphate  is  placed 
outside  the  tank,  the  stem  of  the  funnel  entering  the  side 
of  the  tank  towards  the  bottom  of  the  latter. — W.  P.  S. 

Sewage  ;    trade  effluenU,  etc.  ;    Process  for  the  autoinatic 

sterilisation    of   .     F.    Duret.     Fr.    Pat.    402.005. 

April  14,  1909. 

The  sewage  or  other  liquid  is  conducted  into  the  bottom  ' 
of  a  closed  chamber  where  it  is  subjected  to  anaerobic 
fermentation.  It  then  passes  from  the  top  of  this  chnmber 
to  the  bottom  of  a  second  chamber  to  which  air  is  admitted, 
and  thence  to  a  third  chamber  containing  a  siphon  and  a 
ball-float  which  operates  an  automatic  device  for  the 
introduction  of  the  sterihsing  agent.  The  siphon  delivers 
the  treated  lii|uid  into  a  series  of  mixing  chambers,  pipes 
connecting  the  bottom  of  one  chamber  with  the  top  of 
the  next,  and  so  on.  Trade  effluents  need  not  be  subjected  j 
to  the  preliminary  anaerobic  and  aerobic  fermentation, 
and  the  composition  of  the  sterilising  agent  may  be 
altered  as  desired. ^W.  P.  S.  i 

Filters  ;  Process  and  apparatus  for  cleansing  A 

Endler.  Fr.  Pat.  402,277,  April  21,  1909. 
The  process  relates  to  the  cleansing  of  solid  filters  made  of 
porous  porcelain,  clay,  etc..  such  as  the  Berkefeld  filter- 
cylinders,  and  for  this  purpose  the  jacket  surrounding  the 
filter-cyUnder  is  partially  filled  with  granular  material. 
The  jacket  is  provided  with  a  double  bottom  .so  that 
compressed  air  may  be  admitted  to  the  jacket.  This  air 
agitates  the  granular  matter  and  causes  the  removal  of 
the  solid  substances  adhering  to  the  sides  of  the  cylinder. 
Compressed  air  may  also  be  admitted  to  the  interior  of 
the  cylinders.  Where  several  of  the  filter  cylinders  are 
fitted  in  one  outer  vessel,  each  cylinder  may  "be  enclosed 
in  a  separate  jacket  which  is  partially  filled  with  the 
granular  matter,  the  necessary  compressed  air  pine^  beinc 
fitted  to  each.— W.  P.  S.  ^ 

Water;    Compound  for  purifying  .     C.  W.  Schultze. 

Assignor  to  The  Clarine  Co.,  Buffalo,  N.Y.     U.S  Pat 
935,695,  Oct.  5,  1909. 

SeeFr.  Pat.  400,525 of  1909;  this  J..  1909. 1060.— W.  P.  S. 

Water-purifying      apparatus.       H.      Reisert,      Cologne, 

Germany.     U.S.  Pat.  938,075,  Oct.  26,  1909. 
•See  Eng.  Pat.  18,355  of  1908  ;  this  J.,  1909.  957.— T.  F.  B. 


Fr.     Pat. 


Oas-producer  for   destruction    of    refuse,    etc. 
401,859.      See  II. 

(O— DISINFECTANTS. 

Bordeaux  spraying.     S.  U.  Pickering.     J.  Agric.  Science 

1909,  3,  171—178. 
The  author  has   pointed  out   proviouslv   (this  J.,    1907, 
1291)  that  the  fungicidal  action  of  Bordeaux  mixtui-e  is 
due  to  the  normal  copper  sulphate  formed  by  the  action 
of  carbon  dioxide  on  the  basic  sulphate,  and  hence  that 
the    mixture   (Woburn    Bordeaux)    [iroduced    by   adding 
only   sufficient   lime   to   precipitule   all    the   copper,   and 
containing  the  substance.  4CUO.SU3.  should  be  2i  time.^ 
as  effective  as  ordinary  Bordeaux  mixture  obtained  with 
equal  parts  of  lime  and  copper  sulphate,  and  containing 
the  compound.   lOCuO.SO,,  with  excess  of  lime.     Direct 
determinations  of  the  copper  sulphate  recoverable  by  the 
action  of  carbon  dioxide  prove  the  existence  of  secondary 
reactions,  which  greatly  increase  the  relative  efficacy  of 
the  Woburn  mixture.     With  Woburn  Bordeaux.  2d"  per 
cent,  of  copper  sulphate  was  produced  in  two  hours,  and  a 
total  of  40   per  cent,   was  reached  in  two  d.iys.     With 
ordinary  Bordeaux,  in  one  experiment  3-7.  and  In  anothei 
2-7  per  cent,  was  produced,  and  this  only  after  a  delay 
of  from  2  to  24  hours.     Hence  it  results"that    1}  lb.  df 
copper  sulphate  per  100  gallons,  in  the  form  of  Woburn 
Bordeaux,  would   be  as  efficient  as  10  lb.  in  the  form  of 
the  ordinary  Bordeaux.     Dried  Bordeaux,  though  largcl\ 
used  as  a  labour-saving  substitute,  is  much  inferior  to  tli. 
Woburn  Bordeaux  ;    less  than  4  per  cent,  of  the  coppci 
sulphate  being  recoverable,  or  a  little  more  than  in  th( 
ordinary   mixture.     In   practical  spraying,   the  efficicnci 
of  the  dried  Bordeaux  is  generally  regarded  as  somewhat 
loss  than  that  of  the  ordinary  mixture.     The  addition  rf 
treacle  to  Bordeaux  mixtures  has  been  advocated  as  a 
I    means  of  getting  part  of  the  copper  into  solution  before 
use,  and  also  for  increasing  the  adhesion  to  the  leaves. 
Experiments  show  an  increase  in  the  amount  of  coppei 
rendered  soluble,  and  a  quickening  of  the  action  :    the 
'    author  questions  whether  this  acceleration  of  action  would 
be   beneficial.     Jloreover.    with   ordinary    Bordeaux   and 
treacle,  decomposition  takes  place,  witli  precipitation  of 
cuprous  oxide,  thus  robbing  the  mixture  of   its    soluble 
copper.     A    mixture    of    copper    sulphate    and    sodium 
carbonate,  known  as  "  Soda   Bordeaux."  has  been  sug- 
gested  as   a   substitute   for   ordinary    Bordeaux,    but    it 
cannot  be  regarded  as  an  efficient  fungicide,  and  reports 
as  to  its  action  seem  generally  to  be  unfavourable. 

— R.  C.  P. 
Sulphur  in  alkali  polysulphidec  ;    Determination  of  — — . 
C.  Dusserre  and  V.  Vuilleumier.    Agrik.-chem.  Sektion- 
des  Schweiz.    Ver.   anal.   Chem..   Sept..    1909.     Chem  - 
Zeit.,  1909.  33,   1129. 

The  use  of  alkali  polysulphides  in  the  treatment  of  vine 
disease  is  extending.  Their  market  value  depends  upon 
their  content  of  sulphur  as  polysulphide,  which  does  not 
lend  itself  to  easy  estimation.  "The  authors  have  worked 
out  a  new  method  :  10  grms.  of  the  substance  are  dissolved 
in  500  o.c.  of  water  and  the  solution  filtered  ;  5  c.c.  of  this 
solution  are  placed  in  a  flask  with  30 — JO  c.c.  of  concen- 
trated ammonia  and  diluted  with  an  equal  bulk  of  water. 
On  gradually  heating  to  boiling  and  adding  .V '10  silver 
nitrate  drop  by  drop,  a  colloidal  solution  is  formed  and 
the  liquid  remains  transparent.  On  addition  of  more 
silver  nitrate  and  stirring  the  boiling  solution,  a  black 
precipitate  is  suddenly  formed  and  the  supernatant 
liquid  becomes  colourless.  The  number  of  c.c.  of  silver 
nitrate  used  multiplied  by  1-6  gives  the  jxreentage  of 
sulphur  as  ])olysulphide  in  the  sample.  Figures  are  quoted 
showing  the  close  agreement  between  this  process  and  the 
more  exact  but  longer  cadmium  process  on  polysulphides 
from  various  sources. — J.  H.  J. 

Tobacco-juices  ;    Determination  of  nicotine  in  concentrated 

.     F.  Porchet  and  F.  Regis.    Agrik.-chem.  .Scktion 

des  Schweiz.   Ver.   anal.   Chem.,   Sept.,    1909.     Chem.- 
Zeit..   1909.  33.   1128. 

The  methods  of  .Schloesing  (other  extraction).  Biel  (steam 
extraction),    and    Toth    (absorption    of    ammonia    and 
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separation  by  a  mixture  of  ether  and  petroleum  spirit) 
for  the  estimation  of  the  nicotine  in  tobacco-juice  were 
compared  as  to  their  suitability  for  use  in  the  valuation  of 
juices  used  as  insecticides  in  vineyards.  Schloesing's 
method  gave  much  lower  values  than  the  other  two, 
but  these  also  varied  slightly  according  to  the  nature  of 
the  juice.?.  In  dupUcato  analyses  of  the  same  sam])lcs 
containing  from  4 — 10  per  cent,  of  nicotine,  the  greatest 
difference  was  1  per  cent,  with  Bid's  method  and  0-8  per 
•cent,  with  Toth's.  The  latter  method  is  recommended 
«s  being  quickly  carried  out  and  sufficiently  accurate  for 
technical  purposes. — J.  H.  J. 

Treatment  of  plants  with  arsenic  salts  and  the  pure  food 
supply.     Porchet.     See  XVIII.-1. 

Patents. 

Product  for  the  treatment  of  cryptogamous  diseases  of 
plants  and  especially  of  mildew,  and  process  of  manu- 
facturing the  same.  "  Cuprosa,'"  Soc.  Anon.  Suis.se  pour 
la  Production  du  Sulphate  de  Cuivre.  First  Addition, 
dated  Ai)ril  22.  190<».  to  Fr.  Pat.  375,849,  Mar.  18.  1007 
(thisJ.,  1907,987). 

OxYCHLORiDE  of  copper  is  intimately  mixed  with  sulphur 
or  inert  material,  such  as  powdered  talc,  plaster,  etc.,  and 
the  mixture,  which  should  contain  not  less  than  5  per  cent. 
of  copper,  is  applied  to  plants  in  the  drj'  state  by  the  usual 
means. — F.  Sodn. 

Cerium  compounds  of  phenols  ;  Proce-is  for  preparing . 

Chem.  Fabr.  auf  Actien,  vorm.  E.  Schering.     Ger.    Pat. 
214,782,  Feb.  21,  1907. 

Compounds  of  cerium  with  phenols  and  their  deriva- 
tives are  produced  by  the  action  of  cerium  salts  on  the 
phenols,  e.g..  in  presence  of  alkali.  The  preparation  of  the 
compounds  of  phenol,  guaiacol,  tri-iodo-m-crcsol,  and 
j8-naphthol  are  described.  The  products  are  stated  to 
possess  powerful  disinfectant  properties,  and  to  be  less 
irritating  and  less  poisonous  than  the  phenols  themselves. 

— T.  F.  B. 


XIX.— PAPER,    PASTEBOARD,    &c. 

"Viscose ;    Improvement   in  the    preparation   of .     F. 

Todtenhaupt.     Chem.-Zeit.,   1909,  33,   1149. 

The  author  notes  that  little  variation  of  the  originally 
patented  process  of  making  viscose  (Eng.  Pat.  8700  of 
1892)  has  resulted  from  later  experiences.  Steam  (Eng. 
■  Pat.  7023  of  1903)  closely  follows  the  details  set  forth  in 
the  original  patent.  These  conditions  are  :  100  parts  of 
cellulose  are  treated  with  a  17-7  jJcr  cent,  solution  of  caustic 
'Soda  for  24  hours,  the  excess  of  soda  removed  by  pressing 
"until  the  total  weight  is  three  times  the  original,  and  after 
■keeping  in  a  closed  vessel  for  48  hours,  75  parts  of  carbon 
bisulphide  are  added,  and  the  mixture  stirred  for  5  hours. 
'The  product  thus  obtained  aft<T  the  spontaneous  evapora- 
tion of  the  excess  of  carbon  bisulphide,  is  dissolved 
in  water.  According  to  the  author,  lumps  of  alkali-cellu- 
lose are  not  acted  upon  by  the  carbon  bisulphide,  owing 
to  *'  balling  "  of  the  former,  and  to  prevent  this,  he  suggests 
the  use  of  a  non-reacting  solvent,  e.g..  petroleum  spirit 
•or  carbon  tetrachloride,  the  time  of  reaction  being  extended 
proportionately  according  to  the  ratio  of  carbon  bisulphide 
to  the  solvent.  In  this  way,  it  is  stated,  the  coagulation 
•of  the  cellulose  xanthogenate  is  prevented,  and  the  viscose 
is  obtained  as  open  loose  masses  from  which  the  excess 
'liquid  can  easily  be  recovered  by  pressing.— W.  N.  B. 

Patents. 

Alcohol ;   Process  for  obtaining from  the  waste  liquors 

of  the  manufacture  of  wood  pulp  by  soluble  sulphites. 
Stora  Kopparbergs  Bergslags  Aktieholag.  Fr.  Pat. 
402,331,  April  2.3,  1909.  Under  Int.  Conv.,  May  9  and 
Oct.  7,  1908. 

The  lime  mud  (which,  besides  calcium  carbonate,  contains 
•organic   matters   and   salts   of   sodium   and   magnesium) 


obtained  as  a  waste  product  in  the  treatment  of  the  waste 
liquors  with  sodium  sulphate  or  carbonate,  is  used  to 
neutralise  the  waste  liquor  which  contains,  in  addition  to 
glucose  and  other  organic  suli-stances,  a  small  qu.lntityof 
calcium  bisulpliite  and  free  sulphurous  acid.  Not  only 
is  neutralisation  thus  effected,  but  the  Uquor  is  also 
enriched  with  nutritive  substances  necessary  for  the  subse- 
quent fermentation.  If  necessary,  the  liquor  is  rendered 
neutral,  or  shghtly  acid,  by  addition  of  acid  or  alkali, 
and  is  then  separated  from  the  precipitate.  The  liquor  is 
then  cooled,  preferu,bly  by  being  sjjrayed  downwards  from 
the  top  of  a  tower  and  encountering  a  current  of  air  moving 
upwards  ;  by  this  treatment,  it  is  also  concentrated  and 
saturated  with  air.  It  is  then  treated  with  an  enzyme 
preparation  or  with  yeast,  and  with  nutrient  yeast  extract, 
the  alcohol  formed  being  separated  by  distillation  or 
otherwise. — L.  E. 

Celluloid-like  substance  ;    Process  for,  the  preparation  of  a 

which  burns  with  difficulty.     B.  O.  Buchstab     Ger 

Pat.  214,398,  July  23,  1908. 

Air  or  oxygen  is  blown  through  a  solution  of  gun-cotton, 
the  evaporated  solvent  being  replaced  by  methyl  alcohol 
or  other  suitable  solvent.  The  product  thus  obtained  is 
then  worked  up  into  celluloid  wi'h  the  addition  of  lactic 
acid  or  its  salts,  or  strontium  chloride,  in  place  of  camphor, 
and  a  small  proportion  of  castor  oil. — A.  S. 

Cellulose  compound.'!  in  shapes  ;   Process  for  makina  . 

L.  Lederer.     Fr.  Pat.  402.072,  April  15,  1909.   "  Under 
Int.  Conv.,  July  3,  1908. 

See  Eng.  Pat.  11,025  of  1909  ;  this  J.,  1909,  1030.— T.  F.  B. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    &    EXTRACTS. 


Belladonna  berries  ;    Amount  of  alkaloid  in  .     J.  H 

Williams.     Pharm.  J.,  1909,  83,  493. 

The  amount  of  total  alkaloids  in  the  fruit  of  Atropa 
belladonna  varies  from  0107  to  0132  per  cent.,  in  both 
ripe  and  unripe  berries. — .1.  O.  B. 

Elaterium ;       Chemical    exaniination    of    ,     and    the 

characters  of  elnterin.     F.  B.  Power 'and  C.  W.  Moore 
Pharm.  J.,   1909,  83,  501—504. 

An  examination  was  made  of  the  best  English  elaterium. 
After  distilling  with  steam,  the  portion  insoluble  in  water 
was  extracted  with  chloroform  and  alcohol.  The  extracts 
obtained  with  these  solvents  were  extracted  with  light 
petroleum  and  ether.  The  ether  extract  consisted  chicHy 
of  a  colourless  crystalline  product,  which  corresponded 
in  its  properties  to  the  "elaterin"  of  the  Pharmacopoeias. 
It  melted  at  217^—220°  C,  and  had  ['i]d=  -  10-4*.  By 
fractional  crystallisation  thi.s  product  was  found  to  con- 
tain 00  per  cent,  of  a  substance,  which  had  practically  no 
purgative  action,  melted  at  230°  C,  and  had  [o]d=  —  52-9''. 
Smaller  fractions  were  obtained,  which  together  had 
[a]D=  +  13-9°,  and  showed  a  Irigh  degree  of  physiological 
activity.  Commercial  samples  of  Enghsh  and  German 
"  elaterin "  yielded  similar  results  on  examination. 
The  purgative  action  of  elaterin  appears  to  depend  upon 
the  amount  of  dextro-rotatory  substance  present. 

— F.  Shdn. 

Clove  oil ;     Alcoholic    constituents    of    .     H.  Masson. 

Comptes  rend.,  1909,  149,  630—632. 

On  examining  that  fraction  of  a  clove  oil  which  passed 
over  below  125°  C.  at  10  mm.  pressure,  the  aiithor  was  able 
to  identify  methylamylearbinol,  methylheptylcarbinol, 
and  benzyl  alcohol.  The  jjresence  of  methylfurfural  in 
the  higher- boiling  portion  of  the  fraction  was  also  indicated, 
but  absolute  identification  was  not  obtained. — J.  A. 
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Carrot  oil.    E.  Richter.  Arch.  Pharm.,  1909,  247,  401-^13. 

The  author  has  found  the  following  substances  in  carrot 
oil.  It  contains  0-04  per  cent,  of  free  isobutyric  acid, 
and  0-80  jier  cent,  of  free  palmitic  acid  :  7 — 0  per  cent, 
of  esters  are  present,  acetic  acid  being  found  in  this  form ; 
(^pinene  and  Mimoneiie  were  found  to  the  extent  of  14 
per  cent.  After  fractionation  in  a  vacuum,  a  crvstalline 
alcohol,  C|,Hj„0;.  styled  davcol.  was  olitaincd.  which  melts 
at  11.5° — 116°" C.  "  A  satisfactory  method  of  purifyinp  this 
alcohol  was  to  convert  it  into  the  sodium  salt  of  a  xantlio- 
genic  acid,  and  lilx  rale  the  alcohol  from  this  lompound. 
A  lartje  proportion  of  the  oil  consists  of  higli-lioiling 
sesquiterpenes,  with  high  densities.  When  distilled  at 
24  mm.  three  fractions  were  obtained,  boilinp  at  135° — 
146°,   149°— 153°.  and    !5(i°— 164°  C   respectively. 

— F.  Shds. 

Ethyl  ether.  Part  I.  Influence  of  water  and  aUohol 
on  its  boiling-point.  .1.  Wade  and  H.  Finncmore. 
Chem.  Soc.  Proc.  1909,  25,  236—237. 

Ether  as  usually  purilied  is  not  homogeneous,  and  is 
resolvable  into  two  physical  constituents  by  accurate 
fractionation.  The  more  volatile  constituent  contains 
water  that  has  cscajied  the  ordinary  drying  agents,  and 
under  suitalile  conditions  may  be  isolated  as  a  binary 
mixture  of  ether  and  water,  having  a  constant  and  mini- 
mum boiling-point,  34-l.")°  (corr.).  and  containing  about 
1-3  per  cent,  of  water.  .\t  the  ordinary  temperature  this 
binary  mixture  is  practically  a  saturated  solution  of  water 
in  other  :  it  has  been  found  incidentally  that  th(^  solubility 
of  water  is  approximately  constant  at  (>-013  gram  jier  gram 
of  ether  between  20°  and  15°,  and  then  decreases  to  ().()09 
gram  per  gram  at  10°.  the  lowest  temperature  employed. 
The  less  volatile  constituent  obtained  on  fractionating 
ordinary  ether  is  approximately  pure  ether,  b.  pt.  34-50° 
(corr.).  In  presence  of  alcohol  the  boiling  point  may  be 
appreciably  raised,  by  an  amount  varying  with  the 
])roportion  of  alcohol  in  the  still  :  the  highest  observed 
was  34-73°  (corr.).  There  is  no  evidence,  however, 
of  the  formation  of  a  mixture  of  constant  boiling 
point,  for  although  a  very  appreciable  anM)unt 
of  alcohol  passes  over  with  the  ether,  this  may 
be  gradually  eliminated  by  repeated  fractionation. 
.VIcohol  has  a  similar  influence  on  the  boiling  point  of  tho 
l)inary  aqueous  mixture,  and  when  ether  containing  both 
water  and  alcohol  is  fractionated,  indications  of  a  third 
physical  constituent  arc  sometimes  oljtained.  This, 
however,  is  not  due  to  the  formation  of  a  binary  mixture 
of  ether  and  alcohol,  nor  to  that  of  a  ternary  mixture  of 
all  three  substances,  but  is  probably  caused  by  the  eleva- 
tion in  the  boiling  point  of  the  binary  aqueous  mixture  as 
tho  concentration  of  the  alcohol  increases.  Tho  mutually 
opposing  influences  of  water  and  alcohol  on  the  boiling 
jioint  of  ether  render  constancy  of  its  boiling  point  as 
determined  in  the  ordinary  manner  useless  as  a  criterion 
of  purity. 

Kthifl  acetate  ;  Preparation  of  — — .  .J.  Habermann  aiul 
H.   Brezina.   .1.   prakt.    Chem.,    1909.   80.   349—354. 

When  a  mixture  of  alcohol,  acetic  acid,  and  anhydrous 
copper  sulphate  is  heated  for  many  hours  on  the  water- 
bath,  fractionation  of  the  iiroduct.  dried  with  anhydrous 
magnesium  sulphate,  is  found  to  give,  besides  unused 
alcohol  and  acetic  acid,  a  li(|uid  boiling  at  70° — 72°  C. 
A  small  proportion  of  a  similar  liquid  is  obtained  by  the 
systematic  fractionation  of  commercial  ethyl  acetate, 
and  in  both  cases,  after  treatment  with  cnlcium  chloride 
and  redistillation,  pure  ethyl  acetate  is  obtained.  The 
liquid  boiling  at  70° — 72°  C.  is  apparently  a  compound  of 
ethyl  acetate  and  alcohol  in  molecular  proportions. 

— F.  SoDN. 

Formic    acid ;      Determination     of    .     H.     Franzen 

and  G.  Grovo.     J.  prakt.  Chem.,  1909.  80.  36S— 389. 

Tun  authors  have  modified  tho  method  of  determining 
formic  acid  by  moans  of  mercuric  chloride,  so  as  to  make 
it  applicable  to  solutions  of  widely  varying  concentration  ; 


at  the  same  time  the  quantity  of  mercuric  chloride  necessary 
has  been  reduced  and  the  rapidity  of  the  method  consider- 

'  ably  increased.  Where  it  is  not  possible  to  carry  out  the 
determination  directly  on  the  solution  to  be  examined, 
accurate  results  may  be  obtained  by   first   distilling  the 

[  formic  acid  in  a  current  of  steam  and  in  the  presence  of 
phosphoric  acid,  using  the  neutralised  distillate  for  the 
estimation.  This  is  carried  out  as  follows : — To  the 
solution,  containing  0-2 — 1  grm.  of  formic  acid,  as  a  soluble 
salt,  in  1  litre,  are  added  7-5 — 15grms.  of  mercuric  chloride, 
dissolved  in  10(1 — 2(Kt  c.c.  of  hot  walci  :  the  liquid  is 
stirred  and  ln'ated  on  the  water-bath,  until  the  piicipi- 
tated  mercurous  chloride  has  settled,  and  then  sodium 
hydroxide  is  added  to  the  hot  liquid,  until  a  brownish 
preci])itate  of  mercuric  oxide  becomes  permanent.  The 
liquid  is  again  heated  on  the  water-bath,  and.  after  the 
precipitate  has  completely  3ettle<l.  the  neutralising  is 
repeated.  The  precipitat''  is  once  more  made  to  settle  by 
heating  on  the  water-bath,  and  then  20  c.c.  of  strong 
hydrocldoric  acid  are  added  and  the  heating  continued 
for  an  hour.  The  whole  process  of  reduction  takes  about 
2i  hours.  The  precipitate  is  collected  in  a  (iooch  crucible, 
well  washed  with  hot  water,  dried  for  6 — S  hours  in  the 
steam  oven  and  then  for  several  hours  in  a  vacuum 
desiccator;  its  weight  multiplied  by  the  factor  0'097726 
gives  the  corresponding  weight  of  formic  acid. — F.  Sods. 

P.4TEXTS. 

Organic    compoundn  ;     Catalytic    agent    for    fixing    and 

liberating  In/drogen  in  .     Chem.  Fabr.  auf  Actien, 

vorm.   E.   Schering.     Fr.   Pat.   401.876.   April  8,   1909. 
Under  Int.  Conv.,  April  18  and  .July  17.  1908. 

PCKE  nickel,  obtained  by  reduction  of  the  nitrate,  is 
inactive  for  the  purpose  of  converting  borneol  into  cam- 
phor ;  if,  however,  a  small  quantity  of  sodium  carbonate 
be  added  to  the  nitrate  before  reduction,  a  very  active 
product  is  obtained  :  a  similar  mixture  is  obtaine<l  by 
adding  0-17  per  cent,  of  pure  sodium  oxide  to  the  nickel  : 
other  bases  or  .salts  wlii<h  are  not  readily  reduciil  at  a  red 
heat  may  be  used  in  place  of  sodium  oxide.  Further,  if 
a  smill  quantity  of  certain  other  metals  is  introduced  into 
the  nickel,  the  mixture  will  have  a  very  powerful  catalytic 
action.  Mixtures  of  ()-7  ))er  cent,  of  cobalt  or  cop]«-r  with 
93-3  per  cent,  of  nickel  may  be  used  ;  they  are  obtained 
by  the  reduction  of  the  mixed  nitrates.  The  process  is 
not  confined  to  the  use  of  nickel  :  other  metals  possessing 
catalytic  action  can  he  used  with  equal  effect. — T.  F.  B. 

Mercury  derimtivc.'<  of  fatty  acids  or  their  anhydrides  ; 

Process  of  preparing  sails  of  ■ .     W.  .Schoiller  and 

W.    Schrauth.  Ger.  Pat.     213.371.     Dec.    6.    19(17. 

Addition  to  Ger.  Pat.  208.634.  .lulv  II,  1907  (see  this 
J.,  1909,  ,543). 

The  salts  of  malonic  acid  or  monoalkylmalonic  acids  are 
condensed  with  mercuric  oxide  or  mcRuric  salts  in 
presence  of  alkalis,  to  form  the  salts  of  men'uri-fatty  acids 
or  their  anhydrides  described  in  the  ))rincipal  patent. 

— T.  F.  B. 

p- Methoxysalicylaldehyde  from  resorcinolaldrhyde  ;  Procesi 

for   preparing  bi/  methylation    nilh    methyl  halidrt 

or  dimflhi/l  ■■'nlphale.  Kalle  iind  Co.  Ger.  Pal.  214,153, 
April  2.8.1908. 
/)-METHoxvsAl.lcvi..M.nEiiVDE  is  obtained  in  a  state  of 
purity,  and  in  good  yields,  as  a  stable  substance  of  m.  pt, 
41°  C.  (not  62° — 63°,  as  stated  previously),  and  easily 
soluble  in  warm  water,  by  methylation  of  rcsorcinnl- 
aldehyde  by  means  of  a  methyl  halide  or  methyl  sulphate, 
excess  of  alkali   beii\g  avoided. — T.  F.  B. 

Formaldehyde,    together    with    methyl   alcohol   and   formic 

acid  ;    Proccus  for  the  preparation  of from  mrlhant 

or  gaseous  mixtures  containing  mclhnne  by  oxidation 
with  air  or  ozi/gen.  Sauerstoff-  und  .'StickslofTInd. 
Hausmann  und  Co.     Ger.  Pat.  214.1.5,5.  Sept.  20.  1906. 

TnEclaimisfor  the  useof  bark,  bast,  or  the  like,  as  contact 
substance   in   the  production  of  formaldehyde,   methyl 
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alcohol,  and  formic  acid  from  methane  by  oxidation. 
Itis  stated  that  by  use  of  bark,  e.g., tan  bark,  oxidation  can 
be  effected  at  30° — 50°  C,  whereas  with  granulated 
copper,  a  temperature  of  about  000°  C.  is  necessary. — A.  S. 

a-Bromoisovaleric  ester  of  cholesterol  ;  Process  for  prepar- 
ing the  .     Chem.  Werke  vorm.  Dr.  H.  Byk.     Ger. 

Pat.  214,157,  July  19,  1908. 

The  o-bromoisovaleric  ester  of  cholesterol  is  a  tasteless 
substance,  of  m.  pt.  132° — 133°  C,  insoluble  in  water, 
sparingly  soluble  in  cold  alcohol,  and  readily  soluble  in 
benzene.  It  is  prepared  from  cholesterol  and  a-bromoiso- 
valerio  acid  by  the  usual  methods  for  making  esters. 

— T.  F.  B. 

Arsertic-alhumin  compound ;    Proces.i  for  the  preparation 

of  an  .     F.    A.    V.    Klojifer.     Ger.   Pat.   214,717, 

July  10,  1908. 

The  nuclein-free  protein  of  wheat  (gluteniu+ghadiu) 
mixed  with  alcohol,  is  treated  with  arsenic  trichloride 
at  the  ordinary  temperature.  For  exam])le,  10  kilos,  of 
a  mixture  of  gliadin  and  glutenin  are  mixed  \vith  10  kilos. 
of  99  per  cent,  alcohol,  and  a  mixture  of  3  Idlos.  of  arsenic 
trichloride  and  5  kilos,  of  99  jier  cent,  alcohol  added,  with 
continuous  stirring.  After  shaking  in  a  closed  vessel  for 
six  hours,  the  alcohol  is  distilled  off  in  vacuo,  and  the 
IBsidue  powdered,  washed  with  99  per  cent,  alcohol,  and 
dried  in  vacuo.  The  product,  wliich  is  of  therapeutic 
value,  is  a  brownish  powder  soluble  in  hot  water  and  in 
sodium  hj'droxide  solution,  but  insoluble  in  organic 
solvents  and  in  dilute  acids. — A.  S. 

Alkyl  ethers  ;    Process  for  preparing  aromatic  .     A. 

Gerber.     Ger.  Pat.  214,783,  Aug.  1,  1908. 

Alkyl  ethers  of  compounds  containing  a  phenolic  hydroxy] 
group  are  obtained  by  the  action  of  normal  alkylsulphurous 
esters  on  the  alkali  or  alkaline-earth  salts  of  the  hydroxy- 
compounds,  in  presence  of  organic  solvents,  ])referal:ily 
aliphatic  alcohols.  The  jirocess  as  applied  to  the  prepara- 
tion of  o-cresol  methyl  ether  and  codeine  from  o-cresol 
and  morphine  respectively,  is  described  in  detail.  The 
sulphurous  esters  are  readily  prepared  by  the  action  of 
sulphur  chloride  or  tliionyl  chloride  on  the  absolute 
alcohol.— T.  F.  B. 


preparation  of 
Pat.     214,805, 


Extracts  of  purgative  drugs  ;   Process  for  ihi 

purified    .     Knoll    und    Co.     Ger. 

Aug.  25,  1908. 

The  alcohoUc  extract  of  the  drug  (Cascara  sagrada  bark, 
senna  leaves,  aloes,  etc.)  is  concentrated  in  vacuo,  treated 
with  ether  so  long  as  a  precipitate  is  produced,  filtered, 
evaporated,  and  mixed  with  lactose  or  the  like. — A.  8. 

Thorium  ;    Process  for  the  separation  of  from  cerite 

and  ytterbia  earths.     A.  Rosenheim,  R.  J.  Meyer,  and 
J.  Koppel.     Ger.  Pat.  214,886,  Oct.  25,  1908. 

The  process  depends  upon  the  fact  that  from  a  strongly 
acid  solution,  thorium  is  completely  precipitated  by  the 
addition  of  hydrofluosilicic  acid  or  a  soluble  silicofiuoride, 
whereas  the  elements  of  the  cerite  and  ytterbia  earths 
remain  almost  entirely  in  solution. — A.  S. 

Ouaiacol-5-monosulphonic    acid    carbonate    and    its    salts ; 

Process  for  preparitu/ .     F.  Hoffmann- La  Roche  und 

Co.     Ger.  Pat.  215,050,  AprU  12,  1908. 

GxTAlACOL  carbonate  is  treated,  without  heating,  with 
concentrated  sulphuric  acid  until  the  product  is  soluble 
in  water.  On  cooling  the  mixture  with  ice,  guaiaeol-5- 
aulphonic  acid  carbonate,  (CH30.CeH3.S03H)20.,CO, 
separates  out,  and  may  be  jiurified  by  washing  witii  con- 
centrated hydroelilorie  acid.  It  molts  at  11.5° — 117°  C, 
with  evolution  of  carbon  dioxide,  and  can  be  converted 
'  into  its  salts  by  the  usual  methods. — T.  F.  B. 


Sodium,  arylimides  ;  Process  for  preparing .  Deutsche 

Gold-  und  Silber-Seheide-Anstalt  vorm.  Roessler.  Ger. 
Pat.  215,339,  Oct.  8,  1907. 

Compounds  of  sodium  with  pi'imary  or  secondary  aromatic 
amines  are  readily  produced  by  heating  together  metallic 
sodium  and  the  amine,  in  presence  of  a  heavy  metal,  oxide, 
or  salt,  possessing  catalytic  properties,  e.g.,  copper,  nickel, 
or  cobalt,  or  their  oxides  or  salts.  Hea\-y  metals  which 
tend  to  form  alloys  witli  sodium  should  not  be  used.  By 
this  process,  sodium  can  be  made  to  combine  with  aniline 
in  presence  of  a  catalyser  at  140°  C. — T.  F.  B. 

Pharmacevlical  compound   [p-aminobenzoic  acid  isopropyl 

ester'] ;    Manufacture  of  a  new  .     P.   A.   Newton. 

From  Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  4321,  Feb.  22,  1909. 

See  Ger.  Pat.  211,801  of  1908  ;  tliis  J.,  1909,  854.— T.  F.  B. 

Aminoarylarsinic  acid  ;    Derivatives  of  .     P.  Elirlieh 

and  A.  Bertheim,  Frankfort,  Assignors  to  Farbwerke 
vorm.  Meister,  Lucius,  und  Briiuing,  Hochst  on  Maine, 
Germany.     U.S.  Pat.   937,929,   Oct.   20,   1909. 

See  Fr.  Pat.  392,857  of  1908  ;  this  J.,  1909,  107.— T.  F.  B. 

Ouaiacol  carbonate  sulpho-acid  derivative.  A.  Einhorn. 
Mimich,  Assignor  to  C.  H.  Boehringer  Sohn.  Nieder 
Ingelheim,  Germany.     U.S.  Pat.  938,132,  Oct.  2P,  1909. 

See  Fr.  Pat.  391,601  of  1908  ;  this  J.,  1908,  1170.— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 


Photographic  developers  ;    The  developing  power  of  . 

Lumiere  and   Seyewetz.     Phot.   Mitt.,   1909,   46.   260. 
Chem.-Zeit.,  1909,  33,  l^p.,  852. 

The  following  are  results  of  tests  made  on  rapid  plates, 
using  Chajsman  Jones'  scale-photometer  : — Increasing  the 
temperature  of  development  has  generally  little  influence 
on  contrast,  but  quinol  and  adurol  give  greater  contrasts 
at  lower  temperatures.  With  most  developeis  increase  of 
temperature  increases  fog  very  largely,  but  there  is  only  a 
slight  iui'rease  with  etlinol,  y-aminophenol,  hydramine,  and 
catechol.  Dilution  generally  causes  decrease  of  contrasts 
without  further  liability  to  fog.  In  the  case  of  edinol,  after 
the  diminution  caused  by  the  addition  of  two  volumes  of 
water,  no  furtlier  diminution  ensues  on  further  dilution. 
Except  with  developers  where  sodium  sulphite  is  used  as 
accelerator,  its  further  addition  does  not  diminish  contrasts. 
Increase  of  the  proportion  of  alkali  in  most  alkaline 
developers  has  no  noticeable  effect  on  contrast.  Addition 
of  bromide  increases  contrasts,  prolongs  development, 
and  j)revents  fog-formation. — T.  F.  B. 

Dehydroindigo    bisulphite    and    a   new    process    of    indigo 
dyeing  [and  printing  photographs].     Kalb.     See  V. 

Patents. 

Photographic  films  ;    Manufacture  of  -.     E.  Branden- 

bergcr,     Thaon,    France.     Eng.    Pat.    13,328,   June   7, 
1909. 

Cellxtlose  films  obtained  from  aqueous  solutions,  especi- 
ally from  viscose,  are  submitted  to  the  action  of  the  various 
solutions  or  substances  necessary  for  preparing  sensitive 
surfaces  ;  the  first  treatment  must  bo  either  with  water 
or  with  an  aqueous  solution,  in  order  to  cause  Ihe  film  to 
swell  and  become  suitably  absorbent.  For  example, 
the  film  may  first  bo  immersed  in  a  solution  of  an  alkali 
bromide  and  then  in  a  solution  of  silver  nitrate.  The 
resulting  film   mav  be  supported  on   paper,  glass.   &c. 

— T.  F.  E. 
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Cu  XXn.— EXPLOSIVES,  MATCHES,  &c. 


[Not.  30,  1909. 


Colour  screens  or  plates  for  'photography  ;    Manujacture 

of  .     J.   H.   Christcnscn,    Holtc,  Denmark.     Eng. 

Pat.    21,097.    Oct.    (5,    1908.     Addition    to    Eng.    Pat. 
20,971,  Jan.  25,  1908  (see  this  J.,  1909,  491). 

Three  or  more  viscous  solutions  of  dextrin,  resin,  etc., 
arc  coloured  with  the  colours  desired  for  the  screen  or 
plate,  and  separately  emulsilied  in  a  viscous  solution, 
for  instance  of  30  parts  of  gum  dammar  in  35  parts  of 
turpentine  oil :  by  this  moans  the  dextrin  solution  is 
divided  into  globules  of  approximately  uniform  size. 
Wlien  emulsificatiou  is  complete,  the  greater  portion  of  the 
gum  dammar  is  removed,  for  examine  by  repeated  dilution 
and  decantation  with  turpentine  oil,  and  the  coloured 
globules  are  transferred  by  dilution  and  decantation  into 
a  volatile  liquid,  preferably  petroleum  spirit.  This  liquid 
is  poured  on  to  glass  or  other  plates,  which  may  be  coated 
with  a  thin  layer  of  lac  or  caoutchouc  :  the  globules  will 
soon  settle,  and  the  lowest  layer  will  adhere  to  the  lac  or 
caoutchouc,  whilst  the  remainder  are  rinsed  off  by  means 
of  petroleum  spirit.  When  Ihe  solvent  has  evaporated, 
the  globules  will  cover  the  plate,  but  the  gum  dammar 
which  remains  will  prevent  the  different  coloured  globules 
from  intermingling. — T.  F.  B. 

Photographic    film.       J.  Bourdcaux.       Fr.   Pat.   401,912, 

April  9,  1909. 
Photoobaphic  films  are  prepared  by  applying  a  sensitive 
emulsion  to  gelatin  films  which  have  been  coated  with  a 
suitable  protective  varnish  or  collodion.  If  desired, 
the  gelatin  mav  first  be  treated  with  a  chromium  salt  or 
with  formaldehyde.— T.  F.  B. 

Bichromaled-gelatin  imagefi  ;    Process  jor  developing  . 

L.  Jacobsohn.  Ger.  Pat.  213,772,  July  19,  1908. 
Pepsin,  or  other  ferments  which  decompose  albumin, 
will  not  decompose  bichromatcd  gelatin.  If  pigmented 
bichromated-golatin  paper  which  has  been  exposed  behind 
a  negative,  is  treated  with,  for  example,  a  1  per  cent, 
solution  of  pepsin  containing  also  1-5  per  cent,  of  hydro- 
chloric acid,  for  three  hours  at  25°  C,  development  will 
be  complete.  The  advantage  of  the  prolonged  develop- 
ment is  that  it  produces  finer  half-tones. — T.  F.  B. 

Photographic  anti-halation  plates  ;    Preparation  of  inter- 
mediate films  for  .     J.  Hauff  und  Co.     Ger.  Pat. 

213,774,  .Ian.  19,  1909. 

Glass  plates  are  coated  with  a  solution  of  3  grms.  of  gelatin 
and  0-5  grm.  of  copper  sulphate  in  100  c.e.  of  water: 
when  this  has  set,  the  plates  are  immersed  in  a  strong 
solution  of  hydroferrocyanic  acid,  washed,  dried,  and 
provided  with  a  sensitive  emulsion  over  this  anti-halation 
film.  The  copper  fcrrocyanido  thus  produced  is  less  actinic 
than  uranium  or  molybdenum  ferroeyanide  (Ger.  Pat. 
210,057),   hence   a   thinner  layer  suffices. — T.  F.  B. 

Developing    exposed    silver    hromide     films    in    daylight  ; 

Process   for    .     R.    Preund.     Ger.    Pat.    2i3,775, 

Oct.   11,   1908. 

ExrosED  silver  bromide  films  are  treated  with  an  alkali 
iodide  solution,  which  converts  the  bromide  into  an 
insensitive  silver  iodide  ;  the  plates,  etc.,  may  then  be 
developed  in  daylight  by  means  of  a  strongly  alkaline 
developer,  the  following  formula  being  recommended  : — 
Quinol,  8  grms.  ;  methyl-p-aniinophenol  sulphate,  1  grm.  ; 
anhydrous  sodium  sulphite,  20  grms.  ;  potassium  bromide, 
40  grms.  ;  potassium  hydroxide,  198  grms.  ;  water,  1200 
grms.— T.  F.  B. 


XXII.— EXPLOSIVES,    MATCHES,    &c. 

Explosion  which  occurred  in  the  corning  house  of  the  gun- 
powder factory  of  the  Chiluorth  Gunpowder  Co.,  Ltd..  at 
Femilee,  in  the  County  of  Derby,  on  August  \'2th,  1909  ; 

Circumstances  attending  an .     ilajor  A.  Cooper-Key, 

H.JI.  Chief  Inspector  of  Explosives.     [Cd.  4925.]     (See 
also  this  J.,  1900,  828  ;    1909,  1064.) 

Aboxtt  half  a  ton  of  gunpowder  exploded  and  three  lives 
were  lost.     The  conclusion  is  arrived  at  that  the  explosion 


was  due  to  some  hard  foreign  body  passing  between  th» 
rolls  ;  nevertheless  an  examination  did  not  show  any 
marks,  of  recent  date,  of  a  nature  to  cause  an  explosion. 
Major  Cooper-Key  points  out,  however,  that  the  crushing 
of  a  moderately  hard  flat  article  between  the  rolls  would 
quite  possibly  give  rise  to  the  development  of  suflScient 
heat  to  firo  the  gunpowder  dust,  without  leaving  a  mark 
of  any  kind.  There  was  no  evidence  to  show  whether 
this  foreign  body  was  carried  into  the  building  in  one  of 
the  barrels  containing  the  presseake,  whether  it  fell  from 
the  roof,  or  whether  it  was  a  piece  of  the  machinery  itself. 

— G.  W.  McD. 

Coal  dust  ;  Experiments  with  in  the  testing  gallery  of 

the  Sossiter  coal  district,  Austria.  Czaplinski  and 
Jicinsky.  Z.  ges.  Schiess-  und  Sprengstoffw.,  1909.  4, 
415 — 417.  (See  also  this  J.,  1909,  42,  2(50,  511,  092, 
748,1024;    1908,888,971,1143;  1905,939;  1890,319.) 

The  experiments  were  carried  out  with  coal  dust 
alone,  no  pit  gas  being  used.  The  effect  of  water 
sprays,  and  the  mtluence  of  dry  and  wet  dust-free  zones 
and  of  dry  stone  dust  zones  were  also  investigated. 
The  explosives  were  fired  in  a  chamber  1-3  m.  wide,  1-7  m. 
deep,  and  1-85  m.  high,  which  communicated  with  a 
gallery  293-7  m.  lone.  The  coal  dust  wais  placed  in  this 
gallery  on  horizontal  or  inehned  shelves.  The  pressure 
developed  in  the  gallery  after  explosion  was  measured  by  a 
manometer  «ith  an  automatic  registering  device.  The 
length  of  the  flame  produced  was  determined  by  means  of 
sulphur  matches  fixed  in  wooden  blocks  and  placed  at 
distances  of  1  m.  along  the  length  of  the  gallery.  Samples 
of  the  gas  in  the  gallery,  after  the  explosion,  were  collected 
in  flasks.  Analyses  showed  the  following  composition : 
Carbon  dioxide  (0-8 — 0-45  per  cent.),  carbon  monoxide 
(0-3 — 3-2  per  cent.),  and  oxygen  (10-9 — 18-8  per  cent.). 
Two  exjilosives  were  used — gelatin-dynamite  \o.  1,  and 
black  powder.  The  gelatin-ilynamite  was  fired  by  means 
of  a  1  grm.  detonator  whilst  freely  suspended.  The  black 
powder  was  fired  from  a  mortar  with  a  bore  450  mm, 
deep  and  27  mm.  diameter,  and  the  only  stemming  used 
was  a  paper  ])lug  3  mm.  thick. 

Coal  dust. — The  natural  coal  dust  from  the  mines  was 
used  and  it  was  not  in  any  way  pulverised,  as  was  the 
case,  for  instance,  at  Althofts  {loc.  cit.).  The  finest  sample 
used  left  a  residue  of  only  3-8  per  cent,  on  a  sieve  of  3480 
meshes  to  the  sq.  cm.  ;  the  coarsest  a  residue  of  19-5  per 
cent,  on  a  sieve  of  1160  meshes  to  the  sq.  cm.  The 
moisture  varied  from  0-58 — 4-5  per  cent.  ;  ash  from  9 — 17 
per  cent,  and  volatile  matter  from  19-2 — 22-8  per  cent. 

Coal  dust  explosions  with  gelatin-dynamite. — 300  grme. 
of  dynamite  when  tired  in  the  explosion  chamber  (free 
from  coal  dust)  produced  a  flame  of  less  than  1  m.  in  length 
and  a  pressure  of  1'3  atmospheres.  No  coal  dust  explosion 
was  caused  when  200 — 300  grms.  of  dynamite  were  fired 
in  the  gallery.  47  m.  from  the  chamber,  in  the  presence 
of  12'5  kilos,  of  coal  dust  containing  2  per  cent,  of  moisture  ; 
nor  was  there  an  explosion  when  the  explosive  was  fired 
from  the  chamber  in  presence  of  C  kilos,  of  coal  dust 
containing  4-5  per  cent,  of  moisture.  On  using  coal  dust 
containing  only  0-74 — 102  per  cent,  of  moisture  in  the 
explosion  chamber,  the  following  results  were  obtained : 
With  7  kilos,  of  coal  dust  a  flame  of  16  ni.  ;  with  13  kiloa. 
a  flame  of  37  m.  Spreading  30  kilos,  of  coal  dust  in  the 
gallery,  and  keeping  it  in  agitation  produced  on  explosion 
a  flame  106  m.  long. 

Coal  dust  explosions  tvilh  black  powder. — The  charge,  fired 
from  a  mortar,  was  300  grms.  Coal  dust  (2}  kilos.)  kept  in 
suspension  in  the  explosion  chamber,  produced  a  flame 
15  m.  long,  which  was  increased  to  30  m.  when  10  kilos, 
of  coal  dust  were  spread  5  m.  from  the  chamber.  A 
flame  length  of  147  m.  was  obtained  with  30  kilos,  of  coal 
dust,  placed  in  the  gallery  some  88  m.  from  the  explosion 
chamber,  and  kept  in  agitation.  Diflirent  llame  lengths 
were  obtained  dependent  on  whether  the  mortar  was 
placed  with  its  muzzle  facing  towards  the  explosion 
chamlier  or  down  the  gallery.  The  moisture  content  of 
the  coal  dust  was  found  to  be  a  very  important  factor. 
'  AVherc  from  2  to  4'5  per  cent,  of  moisture  was  present,  very 
I  short  flames  resulted,  and  explosions  of  only  a  minor 
nature  took  place.     Water  sprays  were  found  to  shorten 
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the  flame  length  very  considerably.  Wet  zones  had  a 
similar  effect,  whilst  in  a  limited  number  of  experiments 
the  use  of  stone  dust  was  not  found  to  bo  efficacious. 

— G.  W.  McD. 

Patent. 

High   explosive.     H.    Cottu   and   J.    Teyssen.     Fr.    Pat. 
402,093,  Sept.  3,  1908. 

Claim  is  made  for  an  explosive  consisting  of  a  mixture  of 
trinitrotoluene,  barium  nitrate  (or  other  nitrate)  and  gun- 
cotton  in  proportions  varying  according  to  the  use  for 
which  the  preparation  is  required.  An  explosive  which  is 
particularly  suitable  for  mines  and  which  can  bo  exploded 
without  the  use  of  a  detonator  may  be  obtained  by  mixing 
trinitrotoluene  (10  percent,  or  more)  with  ordinary  black 
gunpowder,  and,  if  desired,  compressing  tlie  mixture  into 
compact  blocks. — C.  A.  M. 


XXm.— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Smoke  tintometer.     .J.    Lowdon.     Engineering,    1909,    88, 
G27. 

The  instrument,  which  is  intended  for  determining  the 
relative  "  density  "  of  smoke,  consists  of  a  tube  with  an 
eye-piece  at  one  end,  and  two  circular  apertures  at  the 
other.  In  front  of  one  of  these  apertures  is  a  diaphragm 
which  can  be  rotated  and  has  five  circular  openings  of  the 
same  diameter  as  the  aperture  in  the  end  of  the  instrument ; 
four  of  the  openings  are  fitted  with  tinted  glasses  corre- 
sponding to,  and  graduated  from,  the  standard  tints  of 
Ringelmann's  smoke  scale.  In  using  the  instrument,  the 
free  opening  in  the  diaphragm  is  made  to  coincide  with 
one  of  the  apertures  in  the  end  of  the  instrument,  and  the 
clear  sky  is  observed  through  this  aperture  and  the  smoke 
through  the  other.  The  diaphragm  is  then  rotated  until 
the  illumination  through  both  apertures  appears  to  be 
identical. — A.  S. 

Patents. 

Photometer.     H.  Chapman,  Sheffield.     Eng.  Pat.  22,748, 
Oct.   27,   1908. 

The  light  to  be  tested  falls  directly  on  to,  or  is  reflected 
on  to,  a  radiometer,  or  on  to  a  screen  (e.g.,  of  opalescent, 
opal,  or  ground  glass)  interposed  between  the  source  of 
light  and  a  radiometer.  On  the  other  sido  of  the  radio- 
meter, and  opposite  the  screen,  is  a  small  aperture,  so 
placed,  that  when  the  wings  of  the  radiometer  revolve, 
Eglit  is  alternately  admitted  through,  and  cut  off  from, 
the  aperture  ;  again,  the  aperture  may  be  placed  in  any 
convenient  position,  the  light  being  reflected  through  it 
by  a  mirror  or  the  like.  A  small  cut-off  shutter,  operated 
by  clockwork  or  other  device,  is  interposed  between  the 
radiometer  and  the  aperture,  so  that  the  flashes  of  light 
may  be  allowed  to  pass  through  the  aperture  for  any  given 
period,  the  number  of  flashes,  which  indicate  the  candle 
power  of  tlie  source  of  light,  being  counted.  A  small 
ampdre-moter  and  a  small  volt-meter  may  be  attached 
to  the  above  apparatus  when  testing  electric  lamps,  or  a 
gas-meter  when  testing  gas  lights.  Since  the  wings  of  a 
radiometer  revolve  at  different  speeds  according  to  the 
kind  of  light  falling  on  them,  even  when  the  light  is  of  the 
same  candle  power  and  is  placed  at  the  same  distance,  a 
compensating  device  is  adopted.  This  consists  of  a 
number  of  shutters  or  screens  operated  by  a  lover  (or 
levers)  moving  over  a  scale.  A  second  compensating 
device  may  bo  provided,  consisting  of  one  or  more  screens 
(e.g.,  of  opal,  opalescent,  coloured  or  ground  glass),  com- 
pensation being  effected  by  the  use  of  different  com- 
binations of  screens.  A  schedule  or  diagram  is  used 
for  ascertaining  the  total   watts,  and  watts   per  candle 


power,  in  the  case  of  electric  lights  ;  with  a  set  of  diagrams 
suitably  inscribed,  the  efficiency  of  any  form  of  .light  may 
be  ascertained. — L.  E. 

Oas    analysis    apparatus ;     Self-recording    ■ .     AI     C 

Brenot.     Fr.  Pat.  402,190,  April  19,  1909. 

The  patent  relates  to  the  apparatus  described  in  Fr  Pat 
389,498  (this  J.,  1908,  1000).  The  improvements  are  in 
the  aspirating  device,  and  the  control  of  the  three-way 
cocks  and  of  the  recording  instrument.  The  aspirating 
device  is  a  hollow  annular  drum  with  its  axis  horizontal. 
The  lower  part  of  this  drum  contains  water,  and  the  upper 
part  is  divided  into  two  chambers  by  a  radial  partition. 
One  of  these  chambers  is  always  open  to  the  air,  and  the 
other  is  opened  alternately  to"  the  gas  intake  and  to  the 
measuring  vessel  by  means  of  a  three-way  cock.  The 
drum  is  oscillated  about  its  axis  so  as  alternately  toincrease 
and  decrease  the  volume  of  the  gas  chamber  "and  thus  to 
pump  gas  into  the  measuring  vessel.  The  apparatus  is 
controlled  from  a  continuously  rotating  shaft.  A  crank 
on  this  shaft  carries  a  flexible  plate  which  engages  with  a 
projection  on  the  drum  of  the  aspirating  device  and  rotates 
the  drum  in  one  direction  until  the  plate  is  turned  aside 
by  a  fixed  cam-surface,  the  return  movement  of  the  drum 
being  effected  by  a  counterweight  hanging  from  a  pulley  on 
the  spindle  of  the  drum.  The  throe- way  cocks  are  moved 
to  and  fro  at  the  required  times  by  two  cams  on  the  rotating 
shaft,  by  means  of  rocking  levers  held  against  the  cams 
by  springs  and  engaging  alternately  with  a  rod  connected 
to  the  cook.  The  recording  instrument  is  actuated  by  an 
electro-magnet,  the  circuit  being  closed  at  the  required  time 
by  an  arm  on  the  rotating  shaft. — A.  T.  L. 

INORQANIC—Q  UALITATI VE. 

Arsenic  acid  ;  Detection  of in  the  presence  of  arsenious 

acid  hy  means  of  magnesia  mixture.     0.  Lutz  and  R. 
Swinne.     Z.  anorg.  Chem.,  1909,  64,  298 — 301. 

The  authors'  experiments  lead  tliem  to  regard  magnesia 
mixture  as  useless  for  the  detection  of  arsenate  ions  in  the 
presence  of  arsenite  ions. — F.  Sod>t. 

Reactions  of  salts  in  non-aqneous  solutions.   Naumann    Sec 
VII. 


INORGANIC~Q  UANTITATI  VE. 

Manganese  and  chromium  ;  [Quantitative]  separation  of 
- — :     F.  Falco.     Arch.  Pharm.,  1909,  247,  431 — 436. 

The  ammonium  persulphate  method  of  Dittrich  and 
Hassel  (this  J.,  1903,230)  for  the  separation  of  manganese 
and  chromium  gives  good  results.  Kassner's  method  (Arch. 
Pharm.,  1894,  232,  229)  requires  modification.  The  sub- 
stance which  should  not  contain  more  than  0-01  to  0-02 grm. 
of  manganese  is  dissolved  and  treated  with  excess  of  sodium 
peroxide.  The  precipitate  is  filtered  off,  washed  and 
dissolved  in  warm  20  per  cent,  hydrochloric  acid.  The 
solution  is  now  treated  with  excess  of  bromine  water  and 
the  manganese  precipitated  with  ammonia.  The  precipitate 
is  collected,  washed  and  ignited. — F.  Shdn. 

Cobalt ;     Rapid    electrolytic    determination    of    .     P. 

Bruylants.     Bull.  Soc.  Chim.  Belg.,  1909,  23,  383 — 400. 

Cobalt  can  be  accurately  determined  from  an  ammoniacal 
solution  if  a  cathodic  potential  of  1-35  volts  is  maintained  ■ 
if  the  cathodic  potential  is  not  regulated,  satisfactory 
results  are  only  obtained  with  a  current  density  and 
voltage  much  less  than  are  ordinarily  used  for  the  "deter- 
mination of  nickel.  If  the  ordinary  rapid  method  of  deter- 
mining nickel  is  applied  to  the  determination  of  cobalt, 
this  metal  is  always  obtained  in  a  spongy  and  oxidised 
condition.  Electrolytieally  precipitated  cobalt  shows  a 
great  tendency  to  oxidise  and  redissolve,  and  must  there- 
fore be  wasliod  without  interruption  of  the  current ;  in 
this  direction  its  properties,  from  the  standpoint  of  electro- 
lytic determination,   much  resemble  those  of  lead  and 
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manganese.  Accurate  detorminations  cannot  bo  made 
under  any  conditions  from  an  oxalic  acid  solution.  Ccbalt 
and  zinc  cannot  be  elect rclytically  separated  by  Fischer's 
method,  from  an  ammoniaeal  solution  containing  sodium 
sulphite  ;  for  although  cobalt  is  thus  precipitated  free 
from  zinc,  it  absorbs  large  quantities  of  sul))hur.  An 
appro.ximato  separation  of  the  two  metals  may  be  effected 
from  an  ammoniaeal  solution  with  a  cathodie  potential  of 
1-35  volts.— E.  F. 

Oas  testing.     "  Local  Govt,  of/icer."     See  H. 

Determining   pyridine    in    aqua    ammonicE.     Houghton. 
See  VII. 

Determining   caustic   lime,    etc.,    in   presence   of   calcium 
carbonate,  etc.     Heyor.     See  VII. 


Tungsten  ;    Volumetric  process  for , 

E.  Hibbert.     See  X. 


E.  Knccht  and 


Determining   vanadium   in   ores.     Alvarez.     .Sec    X. 

Determining  small  qantities  of  vanadium  by  colorimetric 
method.     A.  W.  Gregory.     See  X. 

Determining  calcium  carbo7iate  in  soils.     Marr.     See  XV. 

Determining   sulphur  in  alkali   polysulphides.     Dusscrre 
and   Vuilleumier.     -See  XVIIIC. 

Determining  mercury  volumetrically ;  aUo  mercury  and 
silver  together.  Kupp  and  Krauss.  See  X.  Also 
J.  Knox.     iSce  X. 


OROANIC—Q  VALITATI  YE. 

Distinguishing  wool  gelatin  and  animal  size.     Horz  and 
Barraclough.     See  V. 

Seactions    of    Tunisian    olive    oil.     JIarcille.     See    XII. 

Furfural  reaction  for  detection  of  sesame  oil.     Imbert  and 
Durand.     See   XII. 

Detecting  oils  obtained  by  extraction  with  carbon  bisulphide 
in   commercial   oils.     Cusson.     See    XII. 

French  codex  test  for  foreign  fats,  resins,  and  waxes  in 
beeswax.     Le   Naour.     See   XII. 


OROANIC—Q  UANTITATI  YE. 

Determining  volatile  matter  of  coal.     Beck.     See  II. 

Cotton-seed  products  ;    U.S.  uniform  methods  of  analysis 
for  .     See  XII. 

Influence  of  optically  active  non-sugar  on  determination  of 
sugar  in  beetroots,  etc.     Kopeeky.     See  XVI. 

Determining  casein  in  milk.     Robertson.     See  XVIII.4. 

Determining  nicotine  in  concentrated  tohacco-juices.    Porchet 
and  R^gis.     See  XVIIIC. 

Determining  formic  acid.     Franzen  and  Greve.     See  XX. 


XXIV.— SCIENTIFIC     &    TECHNICAL    NOTES. 

Ozone  ;   Demonstration  of  the  presence  of ,  in  flames. 

W.  Manchot.     Ber.,   1909,  42.  3948—39.51. 

Silver  at  240°  C,  exposed  to  the  tip  of  a  llame,  affords  a 
most  delicate  test  for  the  presence  of  ozone.     In  this  way 


it  is  easy  to  demonstrate  the  presence  of  ozone  in  the 
oxyhydrogon  flame,  in  the  coal-gas  and  air  blowpipe 
flame,  and  in  the  carbon  monoxide  flame — in  air  with 
difficulty,  ill  oxygen  much  more  readily.  Neither  hydrogen 
peroxide  nor  nitrogen  oxides  produce  the  same  black 
stains  as  ozone. 

The  presence  of  hydrogen  peroxide  in  hot  flames  can 
be  demonstrated  by  directing  them  against  the  surface 
of  a  solution  of  a  titanium  salt  :  in  this  way  it  can  be 
shown  in  the  oxyhydrogen  llame,  and  in  the  carbon 
monoxide  flame  fed  with  oxygen,  provided  in  the  latter 
case  the  gases  are  moist.  This  shows  that  the  jiroduction 
of  hydrogen  peroxide  is  a  result  of  the  teuii)crature,  and 
not  a  stage  of  the  reactions  occurring  in  the  burning  of 
hydrogen  and  oxygen. — J.  T.  D. 

Patent. 

Tobacco  ;  Process  of  renovating,  cleansing,  and  aromalising 

.  S.  B.  Hcddles,  Janesvillo,  Wis.    U.S.  Pat.  937,801, 

Oct.  26,  1909. 

Tin;  tobacco  is  spread  out  in  a  receiving  vessel  and  sprayed 
with  an  atomised  liquid  composition  (a  liquid  containing 
formaldehyde  and  water,  or  formaldehyde,  wines,  and 
spirits)  which  retains  moisture  and  prevent.';  the  growth 
of  mould.  The  tobacco  is  kept  in  a  moist  condition  after 
spraying,  until  the  composition  is  absorbed  and  the 
material  is  softened  and  conditioned  for  handling.  The 
individual  leaves  are  then  sprayed  a  second  time  with  the 
composition,  and  the  tobacco  is  kept  moist  until  the 
composition  is  again  absorbed. — L.  E. 


Trade  Report. 


Oerman  chemical  industries.    Oil,  Paint,  and  Drug.  Rep., 
Oct.  25,  1909. 

At  a  meeting  of  the  Association  for  the  Protection  of 
the  Interests  of  the  Oerman  Cliemical  Industry,  held 
recently  at  Bonn,  it  was  reported  that  the  German  chemical 
industries  showed  an  increase  of  only  0-72  per  cent,  in  the 
number  of  persons  employed  in  the  year  1908,  and  the 
total  amount  of  wages  paid  increased  only  2-6  per  cent. 
The  exports  of  tJcrnian  chemical  products  decreased  in 
the  same  year  by  £1,470,000  in  value,  of  which  the 
decrease  under  the  head  of  coal-tar  colours  alone  amounted 
to  £1.333.000.  The  decrease  in  sales  brought  about  an 
increase  in  the  cost  of  production,  and  in  the  meantime 
prices  had  to  be  cut  on  account  of  keener  competition. 
The  average  proHt  on  the  capital  invested  receded  in  1908 
from  11-1()  per  cent,  to  9-25  per  cent. 

The  transactions  in  the  tar-colour  industries  fell  off 
32'7  per  cent,  as  compared  with  1907.  In  the  gunpowder 
and  high-explosives  trade  the  decrease  was  22  per  cent. ; 
in  trades  relating  to  pharmaceutical,  photographic,  and 
technical  preparations,  9  per  cent.  ;  in  the  alkali  salts 
and  acids  trades.  7-3  per  cent.  ;  and  in  the  artiflcial 
fertiliser  trade,  2-8  per  cent. 


Books  Received. 

History  of  Chemistky.  Sir  Edward  Thorpe, 
C.B..  LL.D.,  F.R.S.  Vol.  I.  From  the  Earliest  Times 
to  the  Middle  of  the  Nineteenth  Century.  Watts  and 
Co.,  17,  Johnson's  Court,  Fleet  .Street,  E.C.  1909. 
Price  Is.  net. 

Crown  8vo  volume,  containing  frontispiece,  142  pages 
of  subject  matter,  bibliographic  list  referring  to  Vol.  I., 
and  the  alphabetical  index.  The  text  is  clas8ilie<l  as 
follows: — I.   Chemistry    of    the    Ancients.     11.  Cliemical 


Vol.  XXVIII.,  No.  22.] 


PATENT  LIST. 
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Philosophy  of  the  Ancients.  III.  Alchemy.  IV.  The 
Philosopher'.s  Stone.  V.  latro-Cliemistry.  VI.  "  The 
Sceptical  Chemist."  :  The  DawTi  of  Scientific  Chemistry. 
VII.  Phlogistonism.  VIII.  Lavoisier  and  La  Re\olution 
chimique.  IX.  Tlie  Atomic  Theorj'.  X.  The  Beginnings 
of  Electro-Chemistry.  XI.  The  Foundations  of  Organic 
Chemistry.     XII.   The  Rise  of  Physical  Chemistry. 

Chemic.u.  Xotes  and  Equations,.  Ixorganic  and 
Okgaxic.  By  G.  H.  Gem.mell.  Professor  of  Chemistry, 
Boyal  Veterinary  College,  Edinburgh.  '2nd  Edition. 
Baillidre,  Tindall  and  Cos,  8,  Henrietta  Street,  Covent 
Garden,   London.      1909.     Price  os.  net. 

Crown  Svo  volume,  containing  256  pages  of  subject 
matter,  and  alphabetical  index.  The  classification  of 
matter  is  indicated  as  follows: — I.  General  principles. 
n.  The  elements.  III.  Organic  chemistry.  Each  subject 
is  treated  as  concisely  as  possible  and  according  to  the 
following  general  method,  the  order  of  which  is  followed 
for  each  substmce  : — (i.)  History  (of  substance  dealt 
with),  (ii.)  Occurrence  (iii.)  Pi-operties.  (iv.)  Uses  and 
so  on. 

UNTERSrCHUNG  DEE  MlNEKALOEIE  UND  FeTTE,  SOWtE  DEE 

IHNEN  VERWANDTEN  Stoffe.  Von  Profcssor  Dr.  D. 
HoLDE.  Dritte,  verbesserte  und  vcrmehrte  Aufiage. 
ilulius  Springers  Verlag.   Berlin.      1909.     Price  JI.    12. 

Svo  volume,  containing  44-4  pages  of  subject  matter, 
with  93  illustrations,  and  alphabetical  indexes  of  subjects 
and  authors.  The  subject  matter  receives  the  following 
classification  ; — Chap.  I. — I.  PErROLEUJi  and  its  Pko- 
DUCTS.  A.  Crude  petroleum,  (i.)  Physical  tests,  (ii.) 
Chemical  tests.  B.  Petroleum  spirit  (benzine).  C.  Illumina- 
ting oil.  D.  Lubricating  and  cleaning  oils  from  crude  petro- 
leum. E.  Gas  oils  from  crude  jjetroleum.  F.  Trans- 
former oils  (for  electric  power  stations  and  works). 
G.  Driving  oils  and  heating  oils.  H.  Lubricating  ods. 
Physical  and  c'hemical  tests.  J.  Testing  thick  lubricants. 
K.  Emrdsifiable  mineral  oils.  L.  ParafiBn  scale  (solid 
paraffin),  from  crude  petroleum.  M.  Vaseline.  X'.  Tarry  and 
pitch-Iikeprodnctsofdistillation.  (Petroleum  tar,  asphalt  um, 
and  pitch. )  0.  Residua  or  waste  products  of  the  petroleum 
industry.  Chap.  II. — Xatueal  ASPH.iLTiM.  CH.\r.  III. — 
Ozokerite    and    Montan    wax'.       Ch.\p.      IV. — Tars. 

OBTArNED  BY  DlSrir.L.lTION  ^ROM  COAL,  LIGNITE^,  SHALES, 
AND  PEAT.  A.  Coal-tar  and  its  products.  B.  Lignite 
tar  and  its  products.  C.  Products  from  bituminous 
shales.  D.  Peat  tar.  Chap.  V. — Saponieiaele  fats  and 
WAXES.  A.  Vegetable  and  animal  fats  and  oils.  B.  Waxes 
Chap.  VI. — Technical  producis  prepared  froji 
SAPONipjABLE  FATS  AND  WAXES.  A.  Stearine  candles. 
B.  Wool  oils.  C.  Soaps.  D.  Soap  powder.  E.  Turkey-red 
oil.  F.  Varnishes  and  lacquers.  G.  Blown  oils.  H.  Degras. 
I.  Linoleum.  K.  Iodi.scdfats.  L.  Faktis  (rubber  substitutes 
from  vegetable  oils  by  heating  with  sulphur  or  sulphur 
chloride).  ApPE:yDix. — Mineral  oils,  etc.  An  opening 
chapter  is  devoted  to  literary  materials  employed,  viz., 
standard  works  and  journals. 

Summary  of  Alloys.  By  Dr.  Ernst  Jaenecke.  The 
Employment  of  Physical  Chemistry  in  Metallography, 
Dr.  ilax  Janecke.  Verlassbuchhandhmtr.  Osterstrasse, 
Hannover.     1909.     Price  jM.  .S. 

Pamphlet  containing  39  pages  of  subject  matter,  and 
23  illustration.^.  The  subject  is  classified  as  follows  : — 
I.  Historical  notes.  II.  The  phase  rule.  HI.  Binary 
metallic  mixtures,  forming  one  liquid  and  two  solid 
phases.  TV.  Alloys  with  three  solid  phases.  The  author 
claims  that  in  this  work  for  the  first  tune  a  systematic 
order  has  been  followed.  Also  full  literaiy  references  are 
given,  with  a  classified  bibliography  of  alloys. 

llETHODES  OfFICIELLES  POUE  I.'.-\nALYSE  DES  DENEf;ES 
Alijientaiees.  Annales  de  la  Societe  Universelle  de 
la  Croix  Blanche  de  Geneve.  En  vente  au  Bureau  des 
"  Annales  des  Falsifications,"  16,  Place  Yendome, 
Paris.     1909.     Price  2..i0  fr.. 

Pamphlet,  containing  S2  pages  uf  subject  matter,  devoted 
to  the  French  and  Swiss  official  methods  of  analysis  of  food- 


stuffs, etc.,  and  classLfied  as  follows : — Introduction  by 
the  Minister  of  Agriculture  of  France  (Service  de  la 
Repression  des  Fraudes).  I.  Ordinary  w  iues.  IE  Alcohols, 
brandies,  and  liqueurs.  HI.  Ciders  and  perrv.  IV.  Beers. 
Vn.  ililks.  VIII.  Fatty  matters.  IX.  Flours,  bread, 
pastries,  oatmeals,  bread  raspings,  or  ])ow<lers.  X.  Con- 
fections, syrups,  honey,  lemonades,  sugars.  XI.  Sp'ces, 
condiments.     XVI.  Antiseptics  and  sweetening  agents. 

CtlLTlVATioN  AND  UsES  OF  SoYA  Beans.  [The  Liverpool 
University  Institute  of  Commercial  Research  in  the 
Tropics.]  Bulletin.  By  E.  S.  Edie,  M.A.,  B.Sc. 
C.  Tinling  and  Co.,  Ltd.,  53,  Victoria  Street,  Liverpool. 
1909.     Price  fxl. 

P.sjmphlet  of  7  pages.     See  pages  1209  and  1218. 

Mines  and  Quarries  :  General  Repoet  and  Statistics 
FOR  !90S.  Part  IIL— Output.  [Cd.  4937.]  Price 
Is.   5d. 

This  return,  which  is  prepared  annually  by  the  Home 
Office,  contains  statistics  as  to  the  quantity  and  value  of 
various  n\inerals  raised  in  the  United  Kingdom.  (See 
page  1203.) 


Patent  List. 


Wliere  a  Complete  Speciflcatjon  accompanies  an  Application,  an 
asterisk  is  affixed.  The  aates  given  are  (i)  in  the  case  of  Applica- 
tions for  I'atentis,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  .\ccepted.  those  of  the  OfBcial  Jomnals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
withm  two  months  of  the  said  dates. 


I.— PL..VNT,    APPARATUS,    AXD    MACHINERY. 

Applications. 

25,095.  Cowper-Coles.     Precipitation  of  smoke.   Nov.  1. 

25,254.  Rorke  and  Rorkc.     Thermostats.     Xov.  2. 

25,299.  Pritchard.  Contacting  vapours  and  gases  with 
liquids.     Nov.  3. 

25,351.  Wilfley  Mining  Machinery  Co.  and  Roberts. 
Apparatus  for  separating  liquid  from  solid  material. 
Nov.  3. 

25,638.  Waterhouse  and  Bourne.     Distilling.*    Nov.  6. 

25,679.  Durant,  and  Metals  Extraction  Corim.,  Ltd. 
Apparatus  for  bringing  gas  into  contact  with  a  liquid. 
Nov.  6. 

25,686.  Shaw.  Apparatus  for  vaporising,  pasteurising, 
&c.     Nov.  8. 

25,761.  Hansen  and  Winlder.  Centrifugal  apparatus 
for  separating  air  or  gas  from  liquid.  [Addition  to  No. 
12,004  of  1909.]*     Nov.  8. 

25,768.  Fairweather  (Hufif  Electrostatic  Separator  Co.). 
Separating  ingredients  of  comminuted  material.*     Nov.  8. 

25,807.  Nagle.     Rotary  drying  apparatus.    Nov.  9. 

27,809.  Swan.     See  under  X. 
"    28,245.  Coombs  and  Seaborne.     Apparatus  for  separat- 
ing suspended  solids  from  liquids.     Nov.  12. 

Complete  Specifications  Accepted. 

18,402  (1908).  Jlorison.  Water-distributing  devices  for 
cooling  towers.     Nov.  10. 

25  216  (1908).  Hofmann  and  Main.  Apparatus  for 
drying  dissolved  leather,  congealed  blood,  paints,  pig- 
ments, &c.     Nov.  10. 

25.232  (1908).  RathmcU.  Condensers,  coolers,  heaters, 
evaporators,  &c.     Nov.  10. 
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26,068  (1908).  Hodgkinson.     See  under  VII. 
2544  (1909).  Baxter.     Machines  for  separating  solids  of 
different  densities.     Nov.  10. 

4604(1909).  Vallat.     See  tinder  XVII. 

6452  (1909).  Heenan.     Cooling  apparatus  or  apparatus 
for  treating  gases  with  liquids.     Nov.  17. 

20,140  (1909).  Sheard.     Filtering  apparatus.     Nov.  10. 


II.— FUEL,  GAS.  AND  LIGHT. 

APPI.ICATIOXS. 

25,052.  aegg.     Gas  retorts.     Nov.  1. 

25,360.  Simonin.  Utilisation  of  materials  employed 
for  purifying  illuminating  gas.  fFr.  Appl.,  Nov.  5,  1908.]* 
Nov.  3. 

25,474.  Glasgow.     Water-gas   apparatus.*     Nov.    4. 

25,889.  Kuzel.  Improving  the  quality  of  metallic 
filaments.     [Ger.  Ai)pl.,  Dec.  21,  1908.]*     Nov.  9. 

25,942.  Ledoux.  Sliolley,  and  Simon-Carves  Bye- 
Product  Coke  Oven  Co.,  Ltd.     Coke  ovens.     Nov.  10. 

26.124.  OttoundCo.  Removing  tar  from  hot  gases  from 
coke  ovens,  gas  retorts,  &c.  [Ger.  Appl.,  Dec.  22,  1908.]* 
Nov.  11. 

26.125.  Otto-Hilgcnstock  Coke-Oven  Co.  (Otto  und  Co.). 
Coke  ovens.  *     Nov.  11. 

26,169.  Grice.  Suction  or  other  producer  plants. 
Nov.  12. 

Complete  Specifications  Accepted. 

24,109  (1908).  Lake    (Hydrocarbon     Converter     Co.). 
Manufacture  of  gas  from  liquid  hydrocarbons.     Nov.  17. 
24,469  (1908).  Peck.     Coke   ovens.     Nov.    17. 

27,841  (1908).  Chandler.  Apparatus  for  gas  purifica- 
tion.    Nov.   10. 

2071  (1909).  aacher.     Purification  of  carbon.   Nov.  17. 

5010  (1909).  Ehenania-Glulicht  Comp.  Ges.  Incandes- 
cent mantles  for  gas  lighting.     Nov.   10. 

10,745  (1909).  Wcickert.  Mantles  or  incandescence 
bodies  for  gas  lighting.     Nov.  10. 

23,831  (1909).  Lake  (Hydrocarljon  Converter  Co.). 
Manufacture  of  gas  from  liquid  lij'drocarbons.     Nov.  17. 


III.— DESTRUCTIVE  DISTILLATION,   TAR 

PRODUCTS,    PETROLEUM,    AND 

MINERAL  WAXES. 

Complete  Specifications  Acckpied. 

3074  (1909).  S))renger.     Purification   of   tar,    tar   oils, 
pine  oils,  &c.     Nov.  17. 
4004  (1909).  Vallat.     See  under  XVII. 


IV.— COLOURING     JIATTERS     AND     DYESTUFFS. 
Applicatioks. 

25,752.  Bloxam  (Durand,  Huguenin,  et  Cie.).  Manu- 
facture of  gallocyanine  derivatives.*     Nov.  8. 

25,986.  Newton  (Bayer  und  Co.).  Manufacture  of  vat 
dyes  of  the  anthracene  scries.     Nov.  10. 

26,055.  Frank.     Colouring  matters.     Nov.    11. 

26,344.  Newton  (Bayer  und  Co.).  Manufacture  of  acid 
wool  dyestufifs.     [Addition  to  No.  7820  of  1909.]    Nov.  13. 

Complete  Specifications  Accepted. 

1397  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dycstuffs.     Nov.  10. 

7931  (1909).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Jlauufacture  of  colouring  matters  of  the 
antliraccne  scries.     Nov.   10. 


v.— PREPARING,   BLEACHING.   DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 

Applications. 

25,117.  Meister,  Lucius,  und  Briining.  Fixing  anthra- 
quinone  dycstuffs.  [Addition  to  No.  24,920  of  1909. 
Ger.   Appl.",  Feb.   1,   1909.]*     Nov.   1. 

25,222.  Tcxtil-Mascliincnfabr.  B.  Cohnen.  Dyeing 
apparatus.     [Ger.   Appl.,  Nov.   2,   1908.]*     Nov.  2. 

25.321.  Chambers  and  Moffatt,  Wool-scouring  solution 
for  making  nnliydrous  wool  fat,  &o.     Nov.  3. 

25,489.  Halstcad.  Rollers  for  use  in  dyeing,  bleaching, 
&c.     Nov.  5. 

25,999.  Bcckc  and  Bcil.  Dyeing  half  woollen  goods. 
[Ger.  Appl.,  April  S,  1909.]*  "Nov.   10. 

26.024.  Daniell.     Cop  tubes.*     Nov.  10. 

26,025  to  20,028.  Daniell  and  Hcbden.  Dyeing  yarn 
or  the  like.*     Nov.  10. 

26,029.  Daniell  and  Hebden.  Dyeing  apparatus.* 
Nov.  10. 

26,150.  De  Ferranti.  Treatment  of  fibrous  material. 
Nov.  11. 

26,253.  Oppenheim.  Producing  damask  effects  on 
fabrics  bv  printing.  [Ger.  Appl.,  Nov.  12,  1908.]* 
Nov.  12.  ■ 

26,317.  British  Cotton  and  Wool  Dyers'  Assoc,  and 
Robson.  Macliine  for  mercerising,  dyeing,  bleaching, 
&c.,  cotton  or  other  vegetable  fibre  or  fabrics.     Nov.  13. 

Complete  Specifications  Accepted. 

23,171  (1908).  Corron.  Machines  for  dyeing  yarns,  &c. 
Nov.  10. 

25,441  (1908).  Corron.  Machines  for  dyeing  or  other- 
wise treating  yarns.     Nov.  17. 

7617  (1909).  Friedrich.  Production  of  a  dissolved 
substance  for  use  in  making  artificial  threads,  &c.  Nov.  17. 

8976  (1909).  JIoller-Hultkamp.  Piece-dyeing  heavy 
and  close  fabrics  with  Turkey  red.     Nov.-  10. 

15,341  (1909).  Bright  and  Bros.,  Ltd.,  and  Oldroyd. 
Colouring  yarns  for  making  carpets,  &c.     Nov.   10. 

24,404  (1909).  Schumacher  and  Rescb.  Apparatus  for 
dyeing  wound  yarn.     Nov.  17. 


VII.— ACIDS,   ALKALIS,   AND  SALTS. 
Applications. 

25,082.  Gcrrard.     Treatment  of  salt.     Nov.   1. 

25,111.  Norsk  Hydro-Elcktrisk  Kvaclstofaktieselskab. 
Slanufacturc  uf  ammonium  nitrate.  [Norrt-.  Appl., 
Nov.  4,  1908.]*     Nov.  1. 

25,203.  Pope.     Manufacture  of  lead  oxide.     Nov.  2. 

25.459.  Jensen  (Spitz).  Production  of  pure  tin  oxide. 
[Addition  to  No.   28,565  of   1908.]     Nov.  4. 

25.460.  Pcttigrcw.  Saturator  for  sulphate  of 
ammonia  and  other  salts.     Nov.  4. 

26,140.  RolUn,  and  Hcdworth  Barium  Ckj.  Manufacture 
of  barium  oxide.  [Comprised  in  No.  27,587,  Dec.  18, 
1908.]     Nov.   11. 

26,175.  Pope.     Manufacture  of  lead  oxide.     Nov.  12. 

26,206.  Lloyd.  Treating  nitrate  of  lime  to  prevent 
deliquescence.     Nov.  12. 

2(i,258.  Swan  and  Kendal.  Ajjparatus  for  making 
alkali  cyanides.     Nov.   12. 

26,203.  Frecth  and  Cockscdge.  Manufacture  of 
ammonium  chloride  from  ammoixium  sulphate  and  common 
salt.     Nov.  12. 

26,264.  Ormandy  and  Kay.  JIanufacturc  of  borax, 
soap,  soap  powder,  soda,  &e.     Nov.  12. 
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Complete  Specifications  Accepted. 

23,889  (1908).  prerichs.  Production  of  ammonia. 
Nov.  17. 

26,068  (1908).  Hodgkinson.  Apparatus  for  evapor- 
ating brine  or  other  solutions.     Nov.  17. 

26,257  (1908).  Eckford.  Manufacture  of  lead  oiide. 
Nov.  10. 

7-495  (1909).  Chem.  Werke  vorm.  Dr.  H.  Byk.  Manu- 
facture of  solid  durable  perborate  preparations.    Nov.  10. 

22,034(1909).  Jaubert.   Production  of  oxygen.   Nov.  17. 


Vin.— GLASS,  POTTERY,  AND  ENAMELS. 
Applications. 

25,146.  Hewitt.  Drying  and  burning  or  calcining 
slip,  slurry,  chalk,  clay,  cfec.     Nov.  1. 

25,692.  Fletcher.     Enamelling  muffles,     Nov.    8. 

25,908.  Kempton.  Regenerative  glass  furnace.* 
Nov.  9. 

26,309.  West  and  Lems.     See  under  IX. 

Complete  Specification  Accepted. 

6560  (1909).  Weber.  Making  slip  from  clays,  porce- 
lain, earth,  &c.     Nov.  10. 


IX.— BUILDING    JL4TERL\LS,    CLAYS,    MORTARS, 
ANT)  CEMENTS. 
Applications. 
25,146.  Hewitt.     See  under  VIIL 

26,309.  West  and  Lewis.  Kilns  or  ovens  for  firing 
bricks,  tiles,  pipes,  china,  &c.     Nov.   13. 

Complete  Specifications  Accepted. 

26,416  (1908).  Wade.  Black  concrete  or  stone  cement. 
Kov.  17. 

13,091  (1909).  Langenbeck.  Vitrified  paving  brick  or 
block.     Nov.  17. 

21,670  (1909).  Sinclair.     Cement.     Nov.   17. 


X.— METALS    AND    METALLURGY. 
Applications. 

25,152.  Simpson  and  Oviatt.  Production  of  refined  iron 
and  of  steel  directly  from  iron  ore.     Nor.  1. 

25,244.  KjcUin.  Treatment  of  ores  in  blast  furnaces.* 
Kov.  2. 

25,263.  Felten  und  Guilleaume  Lahmeverwerke.  Con- 
verters.    [Ger.  Appl.,  Nov.  30,  1908.]*     Nov.  2. 

25,809.  Swan.  Apparatus  for  separating  liquids  from 
finely-divided  solids,  especially  for  treating  gold  ores, 
sUmes,  &c.     Nov.  9. 

25,847.  Mason.  Recoverv  of  pure  antimony  from  ores, 
&c.*     Nov.  9. 

25,889.  Kuzel.     See  under  IL 

25,915.  Jensen.  Separation  of  tin  or  other  metals  from 
waste  metal,  alloys,  &c.  [Addition  to  No.  28,551  of  1908.] 
Nov.  9. 

25,979.  Lindblad  and  Stalhane.  Reduction  of  zinc. 
[Swed.  Appl.,  Nov.  11,  1908.]*     Nov.  10. 

26,019.  Sulman  and  Picard.  Treatment  of  oxidised  ores. 
Nov.  10. 

Complete  Specifications  Accepted. 

16,667  (1908).  Dick.  Treatment  of  copper  and  other 
ores.     Nov.  17. 

20,752  (1908).  Lyon.  Apparatus  for  washing  and 
separating  ores,  minerals,  &c.     Nov.  10. 

23,529  (1908).  Sterne  (Block).  Desiccation  of  air  for 
metallurgical  operations.     Nov.  10. 


XL— ELECTRO-CHEMISTRY  AND   ELECTRO- 
METALLURGY. 

Applications. 

25,096.  Cowper-Coles.  Apparatus  for  electro-deposition 
of  iron.     Nov.  1. 

25,118.  Imray  (Soe.  Chem.  Ind.  in  Basle).  Continuous 
electrolysis  of  aqueous  solutions.*     Nov.   1. 

25,251.  Harden.     Electric    furnaces.*     Nov.    12. 

25,266.  Harden.     Electric   furnaces.*     Nov.    12. 

Complete  Specifications  Accepted. 

24,597  (1908).  Winkler.  Production  of  transparent, 
flexible,  infusible  insulating  materials.     Nov.   17. 

27,034  (1908).  Vollert.  Electrolj-tic  cleaning  of  metal 
objects  to  be  galvanised  or  nickelled.     Nov.  17. 

4175  (1909).  Ruthenburg.  Electrodes  for  electric 
furnaces.     Nor.  17. 


XIL— FATTY   OILS,   FATS,   WAXES,   AND   SOAPS. 

Applications. 

25,321.  Chambers  and  Moffatt.     See  under  V. 

25,904.  Hollands.     Soap.     Nov.    9. 

26,264.  Ormandy  and  Kay.     See  under  VII. 

Complete  Specifications  Accepted. 

8674  (1909).  Grant.     Manufacture  of  soap.     Nov.   10. 
8982  (1909).  Welter.     Manufacture  of  soaps  containing 
solvents  of  fat.     Nov.  17. 


Xm.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 

INDIA-RUBBER.  &c. 

(A.) — Pigments,  PAIN^3. 

Applications. 

25,203.  Pope.     See  under  VII. 
26,175.  Pope.     See  under  VII. 

Complete  Specifications  Accepted. 

24,627  (1908).  Palk,  Basset,  and  Nash.     Paint,  especi- 
ally for  use  as  anti-fouling  composition  for  ships.   Nov.  17. 
25,216  (1908).  Hofmann  and  Main.     See  under  I. 
26,257  (1908).  Eckford.     See   under   VIL 

{B.) — Resins,  Vaknishes. 

Application. 

25,944.  Coleman.  Heating  or  treating  varnish,  &c.* 
Nov.  10. 

Complete  Specification  Accepted. 

3074  (1909).  Sprenger.     See  under  III. 

ifi. ) — iNDLi-RtJBBEE. 

Complete  Specifications  Accepted. 

27,567  (1908).  Capelle.  Recovery  or  regeneration  of 
indiarubber  and  similar  products.     Nov.   17. 

12,250  (1909).  Clark.  Apparatus  for  cleaning  and 
devnlcanising   rubber.     Nov.    10. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 
Applications. 

25,842.  Riches  and  Nelson.  Preparing  hides  and 
skins  for  tanning  and  dressing.     Nov.  9. 

26,040.  Nance.     Process   of   tanning.     Nov.    10. 

26,231.  Lehmann.  Manufacture  of  vegetable  glues. 
Nov.  12. 
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C05IPI.ETE  Specifications  Accepted. 

25.210  (1908).  Hofmaiin  and  Main.     See  under  1. 
19,804  (1909).   Deutsche    Vei-suchsanstalt    f.     Lederin- 
dustrie.     Decolorising  tannin  extracts.     Nov.  10. 


XVI.— SUGAR,  STARCH,  GUM,  &c. 
^Vpplicatiox. 
25,121.  Flick.     Manufacture  of  soluble  starch.*   Xov.  1. 

Complete  Specification  Accepted. 

2219  (1909).  Wynbcrg  and  AVynberg.  Trcatm.-nl  of 
sugar  cane.     Nov.  IT. 

XVII.— BREWING,    WINES.    SPIRITS,    &c. 

Complete  Specification  Accepted. 

4604(1909).  Vallat.  Apparatus  for  distilling  or  rectify- 
ing wines,  brandy,  fermented  worts,  alcohols,  jietrols, 
essential  oils,  benzines,  <fec.     Nov.  10. 

XVIII.— FOODS  ;   SANITATION,  WATER 
PURIFICATION  ;   AND  DISINFECTANTS. 

{A.) — Foods. 

Applicatioss. 

25,773.  Wiilfing.     See  under  XX. 

25,95t).  Martin  and  others.  Curing  and  ageing  tobacco 
and  like  vegetable  substances.  [U.S.  Appl.,  Nov.  30 
1908.]*     Nov.  10. 

26,007.  Carbanne.     Fermentation  of  milk.*     Nov.   10. 

(B.) — Saxitatiox  ;    Water  Pcrification. 

Applications. 

25,587.  Schneider.     See  under  XIX. 
25,665.  Paul.        Hardening    abnormally    soft    water.* 
Nov.  6. 

Complete  Specifications  Accepted. 

23,051  (1908)  and  6492(1909).  Morrison  and  Warren. 
Appliances  for  use  in  treating  sewage  effluent  and  the 
like.     Nov.  10. 

5656  (1909).  Schultze.     Purification  of  water.    Nov.  17. 

8593  (1909).  Antoine.  Apparatus  for  separating  foreign 
substances  from  water.     Nov.  17. 

(C.) — Disinfectants. 

Application. 

25,472.  Cheni.  Fabr.  Ladenburg.  Disinfecting  process. 
[Ger.  Appl.,  May  24,  1909.]*     Nov.  4. 


XIX.— PAPER,  PASTEBOARD,  &r. 

Applications. 

25,587.  Schneider.        Water-purifying     apparatus     for 
paper  and  like  factories.     Nov.  5. 


25,771.  Geller.  Manufacture  of  paper  and  cardboard.* 
Nov.  8. 

25,875.  Pearson  and  Stoneham.  Manufacture  of  paper. 
Nov.  9. 

Complete  Specifications  Accepted. 

Ui,327  (1908).  Milne.  ^lachincs  for  sizing  and  coating 
paper.     Xov.  10. 

24,131  (1908).  Herz.  Ti-eatmcnt  of  waste  paper  and 
fibrous  materials  in  the  preparation  of  paper  pulp.  Nov.  10. 


XX.— FINE    CHEMICALS,    ALK.U.0ID8, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Applications. 

25,138.  Chem.  Pharm.  Laboratorium  "  Sahir."  Pro- 
ducing a  dry  formaldehyde  compound.  [Ger.  Aopl., 
Dec.  19,  1908.1*     Nov.  1. 

25,470.  Einhorn.  Manufacture  of  benzoylsalicylio 
acid.     [Ger.  Appl.,  Nov.   13.   1908.]*     Nov.  4. 

25,678.  Scfton-Jones  (Quade).  Preparation  of  sodium 
glycerophosphate.     Nov.  6. 

25,773.  AViilfing.  i'reparing  salts  of  lactalbumen. 
[Addition  to  No.  6179  of  1908.]*     Nov.  8. 

Complete  Specificjitions  Accepted. 

26,075  (1908).  Belart,  and  Digit  Disinfectant  Co. 
Production  of  compounds  for  internal  use.     Nov.   17. 

3074   (1909).  Sprenger.     -See    UTider   III. 

4004   (19U9).   Vallat.     See   under   XVII. 

13,912  (1909).  Zimmermann  (Chem.  Fabr.  auf  Actien, 
vorm.  E.  Schering).  Manufacture  of  cerium  phenol 
compoumls.     Nov.  10. 


XXI.— PHOTOGRAPHIC  MATERIAI-S  AND 
PROCESSES. 

Application. 

25,998.  Ruth.  Colour  photography.  [Ger.  Appl., 
Nov.  12,  1908.]*     Nov.  10. 

Complete  Specifications  Accepted. 

3601(1009).  Spiith.  Manufacture  of  a  screen  for  colour 
photography.     Nov.    10. 

14,407  (1909).  Danzer.  Recovering  the  material  of  the 
support  of  cinematograph  films  and  the  metallic  silver  of 
the  pictures.     Nov.  10. 


XXII.— EXPLOSIVES,   MATCHES,   &c. 
Applications. 

25,553.  Gray.     Ejcplosivc   compound.*     Nov.   5. 

20,239.  Nobel's  Explosives  Co.,  and  othci-s.  Explo- 
sives.    Nov.  12. 

26,359.  Demetriade,  Jonescu,  and  Coanda.  Explosives.* 
Nov.  13. 

26,362.  Rintoul  and  Baker.  Explosive  and  allied 
substances.     Nov.  13. 
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WOOL:  A  CANADIAN  NATURAL  RESOURCE. 
A  FIELD  FOR  CHEMISTRY  IN  SHEEP  CULTURE 
AND  ITS  POSSIBILITIES. 

BY  JAMES  P.    MTJBRAY. 


London  Section. 


Meeting  held  at  Burlington  House  on  Monday,  November  \st, 
1909. 


DK.    J.    LEWKOWITSCH  IN  THE   CHAIK. 


TECHNICAL   GAS    CALORBIETRY. 

BY   J.    H.    COSTE,   F.I.C. 

When  a  fuel  containing  unoxidised  or  partially  oxidised 
carbon  and  hydrogen,  in  any  form,  is  burnt  under  suitable 
conditions  the  earbon  is  burnt  to  carbon-dioxide  and 
the  hydrogen  to  water ;  it  depends  on  the  conditions 
under  which  combustion  takes  place  whether  the  water 
vapour  formed  is  condensed  or  not.  If  it  is  condensed 
the  latent  heat  of  vaporisation  of  the  whole  of  the  water 
formed  is  included  in  the  heating  value  of  the  fuel.  When 
this  happens  the  calorific  value  thus  obtained  is  called 
the  gross  calorific  value.  It  is  only  in  such  apphanees  as 
geysers  that  the  heat  given  out  from  the  water  vapour 
in  this  way  is  utilised.  In  most  cases  the  net  calorific 
power,  i.e.,  the  heat  evolved  by  combustion  when  all 
the  water  is  kept  in  the  form  of  vapour,  is  all  that  can  be 
utilised  in  heating  appliances.  The  difference  between 
gross  and  net  calorific  power  is,  therefore,  a  measure  of 
the  total  amount  of  hydrogen  present  in  a  fuel. 

It  is  obviously  convenient  to  state  the  calorific  power 
of  gases  in  units  of  heat  per  unit  volume.  On  the 
Continent  the  cubic  metre  is  usually  used  in  conjunction 
with  the  (great)  calorie.  In  this  country  illuminating 
gas  is  bought  and  sold,  under  various  Acts  governing 
the  gas  industry,  by  the  cubic  foot,  and  all  the  results 
of  statutory  testings  are  corrected  to  a  cubic  foot  at  60°  F. 
and  30  in.  barometer.  The  official  testings  of  illuminating 
gas  in  the  Metropolis  are  returned  in  calories  per  cubic 
foot  and  the  only  parliamentary  standard  for  calorific 
power  of  illuminating  gas  is  expressed  in  this  manner. 
In  all  figures  given  in  this  paper  the  calorific  power  is 
expressed  according  to  this  official  usage.  The  number 
of  calories  multiplied  by  3-968  gives  British  Thermal 
Units. 

1. — Calorimetby. 

Any  caloriraetric  method  should  give  a  means  of  deter- 
mining, with  such  accuracy  as  may  be  possible,  both 
gross  and  net  calorific  power.  This  object  may  be  attained 
by  either  an  indirect  or  a  direct  method. 

A. — The  indirect  method  of  determining  calorifi-c  power. — 
The  researches  of  Julius  Thomsen  and  of  Berthclot  have 
placed  at  our  disposal  values  for  the  heat  of  combustion 


of  hydrocarbons  and  other  combustible  gases  and  vapours 
which  are  sufficiently  reliable  for  most  purposes.  By 
means  of  these  it  is  possible,  if  the  composition  of  a  gaseous 
mixture  is  know'n,  to  calculate  its  total  calorific  power. 

In  the  ease  of  coal  gas  and  similar  mixtures  a  difficulty 
arises  in  connection  with  the  unsaturated  hydrocarbons. 
It  is  difficult  and  in  most  cases  impossible  to  decide  their 
actual  nature,  and  as  the  various  hydrocarbons  wiiich 
may  enter  into  their  constitution  have  very  different 
calorific  values  the  matter  is  of  importance  as  will  be  seen 
from  the  following  table  (calculated  from  Julius  Thomsen's 
figures)  giving  the  calorific  values  in  great  calories  per 
cubic  foot  of  various  gases  (A)  measured  at  0°  C.  and 
760  mm.,  and  (B)  at  IS-S"  C.  (60°  F.)  and  762  mm. 
(  =  30")  the  products  in  each  case  being  cooled  to  18°  C. 

Table  I. 


(A.) 

(B.) 

Methane         

gross. 
268 
468 
421 
622 
392 
1010 
86-4 
85-9 

net. 

240-5 

427-0 

394 

581 

378 

969 
72-8 
85-9 

gross. 
254-3 
444-0 
399-5 
590-2 
371-9 
958-3 
82-0 
81-5 

net. 
228-2 

405-2 

Ethylene             

373 

551-3 

Acetylene   

358-7 
919-4 

69-1 

Carbon  monoxide 

81-5 

■ 

It  will  bf  noticed  that  the  difference  between  gross 
and  net  calorific  power  for  each  molecule  of  water  formed 
by  the  combustion  of  a  molecule  of  the  gas  is  in  (A) 
14  calories,  and  in  (B)  13  calories  per  cubic  foot.  In  other 
words  the  difference  between  gross  and  net  calorific 
power  multiplied  by  ^i}l-  or  by  \<;?,  as  the  case 
may  be,  will  give  the  total  percentage  of  hydrogen  in 
the  gas. 

A  gas,  the  calorific  power  of  which  had  been  found 
by  direct  means  to  be  gross,  ISO'S  calories,  net,  133-2 
calories,  was  found  to  have  the  composition  indicated 
below.  The  unsaturated  hydrocarbons  were  assumed 
to  be  (1)  ethylene,  (2)  propylene,  (3)  butylene. 

Table  II. 


Calorific  power  (calculated). 

Composition. 

(1) 

(2) 

(3) 

gross. 

gross. 

gross. 

Carbon  dioxide 

nil 

, 

__ 

_ 

Oxygen    

0-27 

— 

— ■ 

— 

Unsaturated  hydro- 

carbons     

5-38 

21-52 

31-74 

41-96 

Carbon  monoxide  . . 

13-09 

10-73 

10-73 

10-73 

42-45 

34-85 

34-85 

34-85 

Methane 

27-71 

70-43 

70-43 

70-43 

Nitrogen    

11-10 

— 

— 

100-00 

137-53  cal. 

147-75  cal. 

157-97  cal. 

Per       rent.       total 

hydrogen 

— 

108-63 

114-01 

119-39 

Deduction  for  latent 



14-10  cal. 

14-82  cal. 

15-51  cal. 

Net  calorific  power 

— 

123-43  „ 

132-95  „ 

142-46  „ 

It  will  be  seen  that  the  assumption  that  the  unsaturated 
hydrocarbon  is  propylene  gives  results  closely  approaching 
those  found  experimentally.  It  is  in  fact  found  to  be 
a  good  working  convention  for  general  purposes  that 
the  average  calorific  value  of  the  unsat\irated  hydro- 
carbons is  equal  to  that  of  propylene.  The  following 
table  serves  to  illustrate  the  agreement  between  results 
calculated  in  tliis  way  and  those  obtained  directly. 
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TabU  m. 


Experimental. 

Calculated. 

Gross. 

Net. 

Gross. 

Net. 

166-6' 

148-3 

197-4 

lSO-0 

150-S 

133-2 

148-2 

lSZ-8 

143-0 

127-7 

143-2 

1Z8-2 

148-0 

130.3 

143-5 

128-5 

143-6 

127-9 

143-6 

128-6 

145-7 

129-3 

143-9 

128-8 

145-8 

131-0 

147-3 

131-8 

143-3 

128-3 

144-7 

129-2 

143-1 

126-2 

140-0 

125-6 

152-6 

134-2 

152-3 

134-9 

143-5* 

127-7 

142-5 

128-5 

145-7* 

129-3 

143-8 

128-3 

144-5* 

129-5 

146-3 

130-5 

•  Pure  coal  gas. 

B. — Direct    methods    of    determining    calorific    pourr. 

Various  forms  of  calorimeter  have  been  devised  for  deter- 
mining the  ealorific  power  of  gases.  They  all  depend 
on  a  known  amount  of  water  being  heated  to  a  measured 
extent  by  a  known  volume  of  gas.  Two  principal  types 
of  calorimeter  have  been  proposed  (a)  in  which  a  small 
and  usually  a  fixed  amount  of  gas  is  allowed  to  bum  out 
and  to  heat  a  small  and  fixed  amount  of  still  water,  (6)  in 
which  gas  burnt  at  a  measured  rate  is  allowed  to  heat 
to  an  observed  temperature  a  constant  stream  of  water, 
a  definite  amount  of  which  is  collected  during  the  period 
of  observation.  In  the  former  class  the  highest  tem- 
perature of  a  rise — a  transient  equilibrium — is  noted, 
and  in  the  latter  the  temperature  which  is  reached  as 
the  result  of  a  continuous  equilibrium.  The  flow  calori- 
meters are  to  all  intents  "  geysers "  in  which  special 
care  is  taken  to  insure  complete  combustion  of  the  gas 
and  complete  absorption  of  the  heat  evolved.  In  either 
case  it  is  obviously  desirable  that  the  proportions  of 
gas  burnt  and  water  heated  should  be  so  adjusted  that 
the  rise  of  temperature  may  always  be  sufficiently  great 
to  insure  reasonable  sensitiveness  of  reading  and  not 
high  enough  to  render  loss  by  radiation  a  serious  con- 
sideration. This  optimum  range  of  rise  will  vary  in 
different  instruments  according  to  the  efficiency  of  the 
measures  taken  to  prevent  radiation. 

For  the  determination  of  the  calorific  value  of  a  gas 
supply  of  any  kind  which  can  be  burnt  in  practically 
unlimited  quantities  no  doubt  the  flow  type  of  calori- 
meter is  the  better,  as  the  apparatus  can  be  adujsted 
to  remain  in  a  state  of  thermal  equilibrium  for  a  con- 
siderable time,  during  which  a  relatively  large  volume 
of  gas  can  be  burnt  and  measured,  and  a  correspondingly 
large  volume  of  water  heated  and  measured.  Several 
readings  of  the  temperature  of  the  water  at  inlet  and 
outlet  can  be  taken  and  average  temperatures  computed 
for  both  inlet  and  outlet  with  a  liigh  degree  of  accuracy. 
The  amount  of  water  condensed  in  the  abstraction  of 
heat  from  the  products  of  combustion  can  also  be  arranged 
to  be  sufficiently  great  to  secure  a  good  determination 
of  net  calorific  power. 

On  the  other  hand  the  classical  work  of  both  Thomson 
and  Berthelot  was  carried  out  in  calorimeters  of  the 
bum-out  and  fixed  water  type,*  and  for  technical  purposes 
both  Hempel's  and  Simmance  and  Abady's  portable 
calorimeters,  which  are  of  this  type,  give,  if  carefully 
adjusted  and  used,  results  of  a  fair  degree  of  accuracy. 
Only  the  gross  calorific  power  is  determined  in  the  two 
latter  instruments. 

Calorimeters  of  the  still  water  type  have  been  devised 
by  Berthelot  (bomb),  Thorasen,  Fischer,  Hempel,  Sim- 
mance and  Abady,  and  of  the  flow  type  by  Hartley 
Junkers,  Boys,  and  others. 

It  is,  perhaps,  desirable  to  summarise  the  principal 
features  of  some  of  the  more  important  of  these  instru- 
ments 


.  '^t  difficulty  or  preparlna  Urge  quantities  of  pure  eases  no 
doubt  helped  to  determine  this  choice.  •    =•  uu 


(A)  Stux  Water  Calorimbters. 

Hempel's  calorimeter. — This  instmment  which  has  been 
fully  described  in  this  Journal  (1901,  p.  880)  is  adapted 
for  the  combustion  of  small  quantities — 2  to  3  litres — 
of  gas.  The  instrument  is  calibrated  by  means  of  pure 
hydrogen.  No  correction  is  made  for  radiation,  and  no 
precautions  arc  taken  to  guard  against  loss  of  heat  from 
this  or  other  causes.  No  doubt  if  the  calorific  power 
of  a  gas  is  not  very  different  from  that  of  hydrogen  the 
results  obtained  are  fairly  accurate,  but  in  the  case  of 
coal  gas  the  loss  of  heat  by  radiation  would  be  greater 
and  with  producer  gases  less  than  with  hydrogen.  In 
an  example  given  the  rise  of  temperature  for  a  reservoir 
full  of  hydrog<-n  was  10-838°,  which  seems  to  be  a  rather 
large  rise  to  measure  in  an  unjacketed  vessel.  This  is 
essentially  a  laboratory,  not  a  field  apparatus. 

Simmance  and  Abady's  portable  calorimeter. — In  this 
instrument  the  gas  is  collected  in  a  holder  capable  of 
containing  considerably  more  gas  than  is  required  for  the 
actual  determination.  The  gas  is  burnt  from  a  small 
open  tube  burner  like  a  Bunsen  without  the  side  holes. 
The  calorimeter  itself  has  an  outer  casing  of  polished 
metal  separated  from  it  by  an  air  space.  It  consists  of 
(1)  two  parallel  cylindrical  chimneys  of  different  diameters 
communicating  by  means  of  a  drumshai)ed  vessel  into 
which  their  upper  ends  open  and  (2)  water  jackets  for 
each  of  the  chimneys  opening  into  a  larger  one  surrounding 
the  upper  drum-shaped  vessel.  This  water  vessel  is 
covered  and  has  a  neck  through  which  a  cork  can  be 
inserted  cither  for  the  purpose  of  shaking  or  to  cany 
a  thermometer.  A  suitable  stand  holds  the  calorimeter 
at  such  a  height  that  the  burner  can  be  slid  under  the 
broader  chimney  wliich  serves  as  a  combustion  chamber, 
the  narrower  one  being  for  the  escape  of  the  exit  gases 
after  passing  up  the  wide  chimney  and  communicating 
their  heat  to  the  water  during  their  passage  across  the 
drum,  which  has  thin  metal  spirals  depending  from  it« 
inner  upper  surface.  These  serve  both  as  baffles  and 
collectors  of  heat.  About  1  htre  of  water  is  placed  in 
the  vessel,  the  quantity  varying  according  to  the  heat 
capacity  of  the  instrument.  The  calorimeter  is  well 
shaken  and  the  temperature  of  the  water  taken.  The 
holder  having  been  filled  with  gas  is  arranged  to  deliver, 
and  the  gas  is  lit  as  it  issues  from  the  burner.  When  the 
water  confining  the  gas  has  risen  to  a  certain  mark, 
indicating  that  the  proper  quantity  of  gas  is  now  in  the 
holder,  the  burner  is  slid  under  the  chimney  and  this 
quantity — about  0'05  cubic  foot — allowed  to  bum  ouU 
The  rise  in  temperature  is  noted  after  shaking,  and  this, 
with  the  amoimt  of  water  and  the  known  constant  of  the 
instrument,  gives  the  data  necessary  for  the  calculation 
of  the  gross  calorific  power.  It  is  best  to  calibrate  the 
instrument  with  gas  of  known  calorific  power — preferaby 
approximating  to  that  of  the  kind  of  gas  for  which  the 
instrument  is  most  likely  to  be  used. 

(B)  Flow  Calorimeters. 

Flow  calorimeters  may  be  considered  as  of  two  classe* 
(1)  those  in  which  the  passage  of  both  water  and  gaa 
through  the  apparatus  is,  by  one  or  many  paths,  very 
short  and  rather  of  the  nature  of  a  parallel  arrangement 
and  (II)  thosein  which  the  water  flowisthrougha  longtube 
around  which  the  air  slowly  passes.  The  former  cUa» 
includes  most  of  the  flow  calorimeters.  Junkers'  being 
both  the  best  and  the  best  known.  Boys'  instrument 
is  the  only  representative  of  the  latter. 

Junkers'  calorimeter  is  one  of  the  earliest  and  best  o£ 
its  kind.  A  very  good  description  with  illustration* 
is  given  in  this  Society's  Journal  (1895,  p.  631)  by 
Hermann  Kiihne.  The  calorimeter  is  portable,  fairy 
convenient  and  accurate,  the  height  of  the  instrument 
and  distance  apart  of  the  thermometers  arc  the  most 
inconvenient  features.  An  arrangement  exists  for  deter- 
mination of  net  calorific  power  by  mea.suring  the  condensed 
water.  The  calorimeter  is  sealed  and  apparently  would 
hardly  be  wortli  n-p-iiring  in  case  of  leakage.  Ttio  water 
content  of  this  calorimeter  is  about  ITtKJ  c.c. 

The  method  of  using  Junker's  calorimeter  is  Bomewhat 
similar  to  that  described  for  Boys'  calorimeter.  See, 
below. 
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Boys'  calorimeter  was  designed  by  Mr.  C.  V.  Boys,  in'his 
capacity  as  a  Metropolitan  Gas  Referee,  for  the  purpose 
of  official  testings  in  the  County  of  London.  It  is  des- 
cribed in  the  Proceedings  of  the  Royal  Society  (A.  Vol. 
77  1906,  p.  122),  in  the  Notification  of  the  Metropolitan 
Gas  Referees  and  in  this  Journal  (1906,  p.  234  ;  1907, 
p.  355).  The  water  content  of  the  coil  and  equalizing 
box  is  only  300  c.c.  and  of  the  space  in  the  vessel  used 
as  a  casing  and  to  collect  condensed  water  is  only  400  c.c. 
up  to  the  overflow.  Another  feature  peculiar  to  this 
instrument  is  the  free  passage  of  the  products  of  combus- 
tion through  the  apparatus.  Mr.  Boys  is  of  opinion  that 
■'  an  inversion  of  the  usual  plan  is  essential  to  secure 
uniformity  in  the  outlet  temperature  ;  that,  in  fact,  the 
gases  should  have  plenty  of  space  to  pass  gently  through 
the  instrument  and  that  the  water  should  be  taken  through 
every  channel  strictly  in  series,  all  alternative  parellel 
flow  being  prejudicial." 

The  instrument  is  convenient  to  manipulate,  and  it  is 
not  unduly  subject  to  damage.  The  fact  that  it  can  be 
kept  when  not  in  use  in  an  alkahne  solution  is  a  great 
advantage  from  the  point  of  view  of  permanency. 

It  has  stood  the  practical  test  of  daily  usage  for  nearly 
three  years  in  each  of  the  19  gas  testing  places  under  the 
control  of  the  London  County  Council.  The  most  serious 
defect  noticed  has  been  leakage  from  the  coils  or  unions. 
This  can  be  tested  for  by  placing  the  calorimeter  in  situ 
allowing  it  to  drain  well*,  and  then  allowing  water  to  flow 
at  the  usual  rate  for  the  same  time  as  that  during  which 
the  condensed  water  is  collected.  An  appreciable  collec- 
tion of  water  indicates  a  leakage.  It  appears  improbable 
that  any  other  calorimeter  at  present  in  use  would  stand 
constant  usage  as  well  as  this  does  when  fairly  treated. 
Certainly  no  other  calorimeter  is  so  easily  taken  to  pieces 
for  repair  or  for  examination. 

The  official  method  of  using  the  Boys  calorimeter 
is  described  in  the  Notification  of  the  Gas  Referees.  It 
is  briefly  as  follows. — When  a  thermal  balance  has  been 
established  the  temperatures  of  inlet  and  outlet  water 
are  taken  at  intervals  during  the  combustion  of  J  cubic 
foot  of  gas  and  the  water  flowing  through  the  instrument 
during  tills  period  is  measured.  The  (Sfiference  between 
the  average  inlet  and  outlet  temperatures  x  3  and  by 
the  litres  of  water  collected  gives  the  gross  calorific  'power. 
The  condensed  water  is  collected  with  the  gas  burning 
at  the  same  rate  as  during  the  above  experiment 
for  not  less  than  J  hour,  and  from  its  volume  and 
the  gross  calorific  power  the  net  calorific  power  is  calculated. 
A  correction  is  made  for  the  gain  or  loss  to  the  system 
due  to  the  flow  of  gases  through  the  apparatus,  and  based 
on  the  difference  of  temperature  between  inlet  and  exit 
air,  the  composition  of  the  exit  air  and  the  specific  heat 
of  its  constituents.  The  above  method  of  working  is 
applicable  to  the  Junkers  of  other  similar  apparatus. 
It  is  better  to  allow  ^-J  hour  to  elapse  after  starting  before 
collecting  condensed  water  as  the  surface  of  the  coils 
is  large,  and  water  only  runs  down  quite  slowly.  It  is 
necessary  to  place  the  calorimeter  centrally  in  the  outer 
vessel  as  otherwise  the  flow  of  condensed  water  is  very 
irregular.  It  would  be  an  improvement  to  have  three 
centring  studs  fixed  inside  the  outer  vessel  or  on  the  cal- 
orimeter casing. 

Sources  of  error  affecting  the  results  obtained  from  flow 
calorimeters. — The  following  sources  of  error  for  the 
effects  of  which  due  allowance  may  be  made  are  hkely 
to  affect  the  results  of  calorimeters  of  the  Junkers  or 
Boys  type. 

(1)  Heat  lost  or  gained  in  the  exit  gases  according  as 
they  are  hotter  or  cooler  than  the  inlet  air.  (2)  Heat 

lost  or  gained  by  condensation  or  evaporation  of  water 
during  the  passage  of  air  through  the  calorimeter.  (3) 
Losses  by  radiation  from  the  body  of  the  calorimeter. 
(4)  Errors  due  to  the  assumption  that  I  litre  of  water 
weighs  one  kilogramme.  Tlie  values  of  these  errors 
and  the  proper  assignment  of  corrections  to  gross  or  net 
calorific  power  have  been  worked  out  in  the  case  of  the 
Boys'   instrument. 

(1)  The  volume  of  exit  gas  compared  with  that  of  gas 

•  It  is  best  to  leave  It  overnight. 


burnt  has  been  determined  by  analysis  of  both  gases.     See 
table  IV. 

Table  IV. 


I. 


n. 


Rate  of  burning,  feet  per  hour 

Carbon  dioxide  formed  on  explosion  of 
gas,  per  cent 


Composition  of  exit  gas. 


Carbon  dioxide  . 

Oxygen    

Batio — gas  :  air 

gas  :  exit  gases 


4-6 
57-1 


8-62 

4-47 

1  :7-2 

1:6-7 


The  heat  capacity  of  the  products  from  1  cubic  foot 
of  gas,  on  the  assumption  that  7  feet  are  obtained  is  about 
0-06  cal.  Experiments  under  varying  conditions  have  led 
Boys  to  adopt  the  empirical  correction  of  1/6  cal. 
for  a  difference  of  1°  between  inlet  and  outlet  air,  indicating 

'  that  other  influences  are  included  in  this  correction  wliich 
under  any  conditions  is  small. 

j  (2)  If  the  temperature  of  the  exit  gases  is  above  the 
dew  point  of  the  atmosphere  of  the  laboratory,  the  exit 
gases  which  are  fuUy  saturated — will  rob  the  system  of  an 
amount  of  heat  equal  to  the  latent  heat  of  vaporization 
of  the  additional  water  contained  in  them  and  further 
the  amount  of  condensed  water  will  be  reduced  to  a  corres- 
ponding extent.  On  the  other  hand  if  the  exit  gases 
are  cooler  than  the  temperature  at  which  dew  is  deposited 
in  the  laboratory  the  calorimeter  will  gain  an  amount  of 
heat  and  of  water  corresponding  to  the  reduced  water- 
holding  capacity  of  the  air. 

The  extreme  magnitude  of  this  error  can  be  illustrated 
by  an  example.  Suppose  the  temperature  of  the  laboratory 
to  be  21°  C.  and  the  air  fully  saturated  with  aqueous 
vapour  the  temperature  of  the  water  supply  being  low, 
the  exit  gases  having  a  temperature  of  only  10°  C.  If 
during  the  burning  of  1  cubic  foot  7  feet  of  these  gases 
pass  through  the  instrument  corresponding  to  7i  feet 
of  air  entering  the  total  amount  of  water  vapour  entering 
will  be  4-3  grms.  (0-5  gims.  in  gas  -|-3-8  grms. 
in  air).  The  total  amount  of  water  leaving  wiU  be  1-8 
grms.  and  the  excess  water  condensed  (4-3  ■ — 1-8)  =  2-5 
grms.  The  heat  of  vaporization  of  1  grm.  of  water 
at  100°  C.  is  0-536  great  caloric,  and  at  0°  is  variously 
given  as  from  0-589  to  0-606  so  that  in  any  case  not  more 
than  2-5  X  0-6  =  1-5  calorie  per  foot  of  gas  burnt  could 
be  the  amount  of  error  due  to  this  cause.  The  case  of 
a  low  dew  point  and  high  outlet  temperature  may  also 
be  considered.  It  is  seldom  that  the  humidity  of  the 
atmosphere  is  less  than  1/3  of  the  maximum  and  the  tem- 
perature of  exit  gases  is  seldom  abo\'e  25°.  Assuming 
both  of  these  conditions  and  an  air  temperature  of  21° 
the  water  vapour  entering  during  the  burning  of  1  cubic 

7-5  X  0-51 

foot    would    be    0-51-1 g =  1-78    grms.    and    that 

o 
leaving  the  apparatus  4-55  grms.,  so  that  in  this  case 
the  total  loss  would  be  2-77  grms.  per  cubic  foot  =  l-66 
calorie  per  cubic  foot  of  gas  burnt.  That  is,  under  quite 
extreme  conditions  the  gross  calorific  power  as  determined 
without  correction  may  bejt  1-6  calories  from  the  truth 
owing  to  differences  of  humidity  of  the  atmosphere.  As 
the  water  condensed  or  evaporated  gives  up  or  takes 
away  a  corresponding  amount  of  heat  the  net  calorific 
power  is  unaffected.* 

•  The  following  table  calculated  from  Begnanlt's  values  for 
water  in  1  kilo,  of  saturated  air  was  used  in  the  above  calcnlationi. 
Weight  of  water  in  1  c./.  o/  gas  ioturaied  at  C  C. 

t.        i         Grms.  water.     ' 


10 
11 
12 
13 
14 
16 
16 
17 


0-26 
0-28 
0-30 
0-32 
0.3S 
0-36 
0  88 
0-40 


(. 

Grms.  water. 

18 

0-43 

19 

0-45 

20 

0-48 

21 

0-51 

22 

0-54 

23 

0-67 

24 

0-61 

26 

0-66 
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(3)  It  is  difScult  to  concuive  that  an  instrumcnu  so  well 
designed  as  Boys'  calorimeter  should  allow  appreciable 
loss  by  radiation  or  conduction.  The  outer  casing  is 
bright  nickel,  between  this  and  the  casing  of  the  coils 
is  an  air  space.  The  outer  coil  has  cold  water, 
usually  at  a  lower  teniporaturo  than  the  surrounding  air 
circulating  througli  it.  A  brattice  of  sheet  brass  lined 
with  cork  dust  separates  the  outer  coil  from  the  inner 
hotter  coil  and  the  mi.xing  chamber. 

(4)  The  temperature  of  exit  water  varies  between, 
say  24°  and  40°  C.  The  following  table  shows  the  per- 
centage error  caused  by  the  supposition  that  1  litre  of 
water  measured  at  various  temperatures  has  a  weight 
equal  to  1000  grms. 

Table  V. 


Temperature 

Percentage  amount 
of  error  (  +  ) 

20'' 

25° 
SO" 
35° 
40° 

0-1 77 
0-293 
0-433 
0-594 
0-776 

That  is,  for  gas  of  150  calories  gross  calorific  power 
the  results,  both  gross  and  net  would  bo  too  high  by 
from  0-2G  to  1-16  calorics  according  to  the  temperature 
of  exit  water. 

Junkers'  and  Boys'  calorimeters  may  be  considered 
as  the  two  most  in  use  for  practical  purposes  and  it 
may  bo  well  to  discuss  at  some  length  their  respective 
advantages  and  disadvantages  and  the  necessity  for 
applying  certain  corrections  to  the  results  obtained  with 
them. 

Although  both  instruments  are  fairly  jiortablc  the 
Junkers  certainly  has  the  advantage  in  tliis  respect  : 
its  simplicity  and  the  fixed  arrangement  fur  obtaining 
a  proper  head  of  water  render  it  particularly  suitable  for 
fitting  up  in  any  locaUty.  The  flow  of  water  can  easily 
be  regulated  by  mcaiLs  of  the  quadrant  tap  and  for  gases 
of  very  varying  calorific  power  the  use  of  a  Bunsen  flame 
enables  perfect  combustion  to  be  attained  at  any  reason- 
able rate  of  consumption.  The  rise  of  temperature  attained 
by  the  exit  water  can  be  kept  constant  by  altering  the 
amount  of  water  passing  through  the  instrument.  The 
Boys  instrument  is  easier  to  read  owing  to  both  thermo- 
meters being  on  the  same  level.  It  is  more  sensitive 
to  rough  handling. 

The  temperature  of  the  exit  water  is  more  constant 
in  the  Boys  than  the  Junkers  instrument  as  the  following 
examples  will  show  : — 

There   appears   to   be   no   reason   to   suppose   that   the 
average  of  several  readings  does  not  in  either  case  accurately 
represent  the  average  temperature  of  outlet  water. 
Table  VI. 


Jaokers. 

Boys. 

Inlet. 

Exit. 

Inlet. 

Exit. 

(A.) 

(B.) 

a.) 

(B.) 

16-93 

16-99 

27-13 

37-88 

17^38 

42^30 

— 

•09 

-89 

•28 

— 

— 

-10 

-82 



•26 

— 

— 

-11 

-86 



■24 

16-92 

16-99 

-11 

-86 

17^38 

•24 

— 

— 

■05 

-83 



•24 

— 

— 

-13 

-78 



•24 

— 

— 

■08 

-78 



•24 

16-93 

16-99 

•10 

•85 

17-38 

•24 

— 

— 

— 

•86 

— 

•26 

— 

— 

— 

•82 

— 

•27 

— 

— 

— 

•82 

— 

•26 

— 

16-99 

— - 

•82 

17^37 

•24 

— 

— 

— 

•80 

— 

•24 

— ■ 

•82 

~ 

•25 

Averaee  . . 

37^83 

42-26 

Average 

variation 

— 

0-018 

0^027 

— 

0-014 

taneous  working  of  two  Boys  calorimeters  with  the  same 
gas  is  shown  below  : — 

Table  VII. 


No.  I. 


No.  26. 


Calorifie  power. 


Gross. 

net. 

gross. 

net. 

I.... 

148-0 

129-4 

146-0 

129-5 

II.... 

145-8 

129-0 

14S-0 

129-2 

III.... 

146-7 

126-9 

147-0 

128-5 

IV.... 

147-9 

130-9 

146-9 

129-9 

v.... 

146-1 

129-0 

146^3 

129-9 

VI.... 

146-8 

130-1 

146^8« 

130-2 

•  Gas  burning  at  21  ft.  per  hour.    AU  others  at  4 — 5  feet. 
A  similar  series  has  been  carried  out  with  the  Boys  and 
Junkers    instruments. 

Table  Vlll. 


Boys'  No.  26. 


Jankers. 


gross. 

net. 

gross. 

net. 

I.... 

144-9 

130^1 

145-8 

130-8 

u.... 

145-1 

130-2 

148-1 

131-4 

III.... 

147-3 

132-9 

148-7 

132-0 

IV.... 

145^9 

131-0 

144-4 

130-9 

V 

144^6 

130-6 

145-0 

130-2 

VI.... 

143^8 

129-3 

144-7 

130-1 

VII. . . . 

143^9 

129-8 

144-6 

129-8 

Average 

145^1 

130-6 

145-3 

130-7 

The  behaviour  of  both  instruments  with  gas  burning 
at  different  rates,  the  water  flow  being  maintained  at 
a  constant  rate,  is  satisfactory  as  shown  in  the  following 
series  of  experiments  : — 

Table  IX. 


The  agreement  of  the  resulta  obtained  by  the  simuj- 


Consumption 

Caloime 

power. 

feet  per  hour. 

Boys. 

Junkers. 

5 
4 
3 
2 

gross. 
146-3 
145-1 
146-5 
144-2 

net. 

130-9 

130-1 

130-4 

128-7 

gross. 
146-0 
146-1 

146-8 

net. 

131-6 

130-8 

131-9 

It  has  been  suggested  that  combustion  is  not  perfect 
in  the  Boys'  instrument  owing  to  the  use  of  flat  flames 
instead  of  atmospheric  burners.  To  test  this  point  s 
tube  was  in.serted  in  one  of  the  holes  in  the  top  of  the 
calorimeter  and  the  exit  gases  slowly  aspirated  (1)  over 
pumice  saturated  with  caustic  potash  solution  (2)  sul- 
phuric acid  (3)  a  weighed  soda  lime  tube  (4)  a  column  of 
about  12  in.  of  heated  coi>|)er  oxide  (5)  a  weighed  sul- 
phuric acid  tupe  (G)  a  weighed  soda-lime  tube.  8  Litres 
of  carbon-dioxide-free  products  corresponding  to  nearly 
9  litres  of  exit  gases  were  collected,  tubes  (3)  and  (6) 
had  not  altered  in  weight  and  tube  (5)  had  gained  0-008 
grm.  (=00000  grm.  hydrogen) ;  any  unburnt  carbon 
should  have  been  oxidised  liy  the  copper  oxide  and 
weighed  as  carbon  dioxide  in  (6).  The  pas*  was  burning 
in  the  calorimeter  at  o-3  feet  per  hour — above  the  maximum 
rate  allowed  in  otficial  testings.  The  error  due  to  im- 
perfect combustion  is  therefore  negligil)le. 

Both  instruments  may  bo  expected  to  give  the  best 
results  when  working  inidcr  the  conditions  which  should 
prevail  in  a  physical  laboratory  and  botli  give  very  good 
results  under  conditions  much  less  satisfactory. 

II. — The  calorific  power  of  gas  considered  in  relation  to 
methods  of  manufacture  and  to  illuminating  power. 
The  caloritic  power  of  gas  deiiends — as  undoubtedly 
does  the  illuminating  power — on  its  composition.  The 
relation  lietH-ccn  o.iloiifir  power  and  composition  it 
however  much  more  direct  than  in  the  ease  of  illuminating 

•  Ordinary  house  gas  having  a  gross  calori&c  power  at  IW 
calorics  wa-i  used  for  this  experiment. 
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power.  It  is,  as  has  been  shown,  easy  to  calculate  with 
considerable  accuracy  the  caloritic  power  from  the  results 
of  analysis  of  a  gas.  In  the  case  of  illuminating  power 
it  is  at  present  impossible.  A  consideration  of  the  calorific 
power  of  the  three  principal  constituents  of  coal  gas  : — 
Carbon  monoxide,  81-5  gross;  81-5  net;  hydrogen,  82-0 
gross ;  69'1  net ;  methane,  254.3  gross ;  228-2  net, 
indicates  very  clearly  that  a  gas  which  has  made  been 
under  conditions  favouring  the  formation  or  survival 
of  a  large  proportion  of  methane  should  have  a  higher 
calorific  jiower  than  one  where  the  temperature  of  car- 
bonization tends  to  the  production  of  a  large  amount  of 
hydrogen  and  the  use  of  an  exhaust  leads  to  the  formation 
of  large  quantities  of  carbon  monoxide.  "  Blue  "  water- 
gas  lowers  the  calorific  jjower  of  coal  gas  with  which  it 
is  mixed  for  similar  reasons.  The  effect  of  the  addition 
of  carburetted  water  gas  varies  according  to  its  com- 
position. Its  general  effect  is  to  lower  the  calorific 
power  or  at  any  rate  not  to  increase  it  even  in  cases  where 
its  use  has  the  effect  of  increasing  the  illuminating  power. 
In  the  case  of  a  pure  coal  gas  more  than  half  of  the  net 
calorific  power  appears  to  be  due  to  methane  whereas 
in  mixed  gases  the  methane  seldom  accounts  for  more 
than  46  per  cent.,  the  usually  somewhat  increased  amount 
of  unsaturated  hydrocarbons  more  or  less  making  up  the 
deficit  due  to  the  lower  proportion  of  methane. 

It  was  formerly  belie\ed  that  some  direct  relationship 
between  calorific  and  illuminating  power  existed,  but  an 
examination  of  thousands  of  tests  shows  that,  although 
the  general  tendency  is  for  gas  of  a  high  illuminating 
power  to  have  a  relatively  high  caloritic  power,  such 
numerous  exceptions  and  anomalies  are  observed,  even 
with  pure  coal  gas  that  no  formula  usefully  connecting 
these  two  properties  can  be  found. 

The  following  table  shows  what  a  wide  divergence 
occurs  between  observed  caloritic  power  and  the  figure 
obtained  by  multiplying  individual  results  of  illuminating 
power  by  the  average  number  of  calories  per  candle.  Ihe 
results  at  five  places  supplied  with  pure  coal  gas  were 
examined :  the  figures  represent  averages  of  daily  testings 
for  two  succeeding  months — 

Table  X. 


Average. 


(A.) 
Illumi- 
nating 
power. 


(B.) 

Gross 

calorific 

power. 


(f.) 

Calories 

per  candle 

B 

A 


Grefitest  difference 

between  observed 

calorific  power  and 

product  of  observed 

illuminating  power 

and  the  figure  in 

column  (C). 


11 
HI 


IV 


v.f 


Ifi-SS 
16-97 
17-11 
17-U3 
16-77 
17-07 
15-75 
16-01 
16-36 
17-17 


151-0 
151-3 
1.50-6 
150-2 
146-4 
146-7 
151-6 
152-7 
148-3 
150-4 


8-95 
8-67 
8-87 
S-85 
8-83 
8-60 
9-B2 
9-57 
9-04 
8-76 


calories. 

8-9 

14-4 

10-1 

9-7 

4-5 

9-8 

5-2 

6-7 

8-4 

5-2 

per  cent. 
5-9 
0-5 
7-2 
6-4 
3-1 
6-7 
3-5 
4-4 
5-8 
3-4 


agrees  fairly,  showing  that  considerable  reguljirity  of 
manufacture  is  attained,  it  is  clearly  impossible  to  assign 
to  gas  of  a  known  candle  power  a  definite  calorific  power 
on  mere  a  priori  grounds.  Standards  can  only  be  fixed 
as  the  result  of  careful  examination  of  long  series  of 
results  and  no  means  have  been  devised  for  determining 
the  calorific  power  of  a  gas  except  by  analysis  or  calori- 
metry.  It  can  be  safely  stated  that  "for  the  same  candle 
power,  "  pure  "  coal  gas  will  in  most  cases  have  a  higher 
calorific  power  than  a  mixed  gas.  This  is,  perhaps,  more 
apparent  in  the  case  of  low  grade  gas.  The  average 
calorific  power  of  coal  gas  of  from  14  to  15  candles  illu- 
minating power  is  about  130  calories  net  whilst  mixed 
gas  of  the  same  illumianting  power  has  an  average  calorific 
power  (net)  of  about  125  calories,  IG  candle  coal  gas 
on  the  other  hand  has  an  average  calorific  power  o£  not 
more  than  two  or  three  calories  above  16  candle  mixed  gas. 
The  difference  between  gross  and  net  calorific  power 
is  greater  as  the  calorific  power  increases.  An  examma- 
tion  of  three  .sets  of  results,  two  (A)  and  (C)  mixed  gas 
of  16  and  14  candles  nominal  illuminating  power  res- 
pectively and  (B)  pure  coal  gas,  show  that  the  difference 
is  proportionately  greater  in  the  case  of  coal  gas  than 
for  mixed  gases.  These  figures  agree  with  the  results 
for  total  hydrogen  in  the  gas,  deduced  from  analysis. 
As  to  the  actual  differences  betewen  gross  and  net  calorific 
power  it  appears  unlikely  that  this  should  ever  exceed 
20  calories  in  the  richest  coal  gas  or  fall  below  12  calories 
in  the  poorest  mixed  gas  now  supplied. 

Table  XL 

Difference  between  gross  and  net  calorific  power  expressed 

as  percentage  of  gross. 


Periods  of  4  weelcs                    , 
(daily  testings).                     •*- 

B. 

C. 

I   

II   

10-64 
10-80 

11-25 
11-46 

10-92 

Averages   

10-72 

11-35 

10-90 

Although   the  average  ratio    from   month   to   month 

Table 


In  the  following  table  (XII.)  the  composition,  calorific 
power  and  illuminating  power  of  (A)  coal  gas  made  in  a 
small  works  using  clay  retorts  but  no  exhaust,  (B)  coal 
gas  supplied  l)y  one  of  the  Metropolitan  companies,  (C) 
mixed  gas  supphed  in  the  Metropolis  and  (IJ)  gas  from 
Glover- West  vertical  retorts  analysed  by  Dr.  H.  G. 
Colman,  are  shown.  The  calculated  calorific  power  for 
(D)  was  142-6  gross  and  126-9  net.  It  will  be  noticed 
that  although  the  21  candle  gas  (A)  shows  a  marked 
superiority  in  heating  value  the  nominal  14  to  16  candle 
gases  do  not,  with  one  exception,  which  in  composition 
closely  approaches  the  21  candle  gas,  difier  greatly  in 
calorific  power  among  themselves. 

In  conclusion,  it  is  most  desirable  that  gas  authorities 
should  follow  the  e.xaniple  which  has  recently  been  set 
in  the  Metropolis  by  instituting  regular  testings  for 
calorific  power  in  order  that  a  standard  which  will  meet 
local  conditions  may  be  fairly  settled  when  a  suitable 
occasion  arises. 

I  wish  to  thank  Mr.  B.  B.  James  for  valuable  assist- 
ance in  connection  with  this  paper. 

xn. 


B. 


c. 


D. 


Carbon  dioxide  . . 

Oxygen      

Unsatuiated 

hydrocarbons    . 
Carbon  monoxide 

Hydrogen    

Methane 

Nitrogen    


Gross  calorific 
power 

Net  calorific 
power 

Illuminating  power 
by  Metropolitan 
Argand  No.  2  at 
5  ft.  per  hour  . . 


0-38 
nil 

f-n 

4-86 

41-72 

40-67 

6-20 


175-8 
160-5 


nU 
nU 

nil 
nU 

1-48 
0-26 

1-75 
0-52 

2-11 
1-05 

2-85 
0-20 

1-45 
0-73 

1.74 
0-37 

2-13 
0-28 

5-00 
nU 

1-51 
0-53 

5-57 

6-03 

39-83 

41-78 

6-79 

6-00 

9-24 

40-00 

40-48 

4.28 

3-39 

8-17 

49-21 

31-22 

6-27 

4-73 

7-18 

40-50 

39-50 

5-82 

2-98 
10-00 
48-41 
30-80 

4-65 

3-60 

7-43 

46-66 

31-54 

7-66 

4-91 
14-46 
46-73 
24-57 

7-15 

4-59 
13-22 
50-76 
26-08 

3-24 

5-39 
16-15 
39-24 
24-79 
12-02 

5-50 
16-00 
39-30 
24-00 
10-20 

5-07 
13-31 
43-62 
26-17 

0-79 

179-6 

176-0 

144-5 

166-6 

145-7 

143-4 

144-8 

145-1 

146-2 

141-4 

143-5 

161-4 

157-5 

129-5 

149-3 

129-3 

128-9 

129-2 

129-1 

128-5 

124-5 

127-9 

21-77 

21-10 

18-60 

18-21 

14-48 

14-66 

16-65 

16-58 

16-21 

15-80 

17-29 

3-83 
0-29 

6.45   ' 
15-02 
42-10 
23-45 

9-86 


1-00 
0-05 

2-85 

8-70 

54-70 

29-05 

3-20 


99-55 
143-2     144-3 
126-3  I  129-6 

16-81   I  15-66 
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Discussion. 

Prof.  C.  V.  Boys  said  tliat  when  calorimetry  as  a  practical 
question  in  relation  to  official  tastings  first  arose,  he  made 
a   great  many   tests  with  the  Junkers  and  other  calori- 
meters.    Ho  considered  that  the  spasmodic  variation  of 
the  thermometer  at  the  outlet  was  objectionable  ;    thrre 
were  constant  little  jumps  which  would  make  it  tiresome 
for  gas  examiners  to  use  it.       In  making  testa  day  by  day 
it  was  desirable  that  as  much  as  possible  should  be  done 
by  the  apparatus,  and  that  as  little  as  possible  should  be 
loft  for  the  daily  attention  and  judgment  of  the  user  of 
the    instrument.     It    seemed    essential    that    the    outlet 
thermometer  readings  should  be  as  smooth  and  even  as 
that  of   the  inlet  water  ;    so  that  one  would  merely  have 
to    make    readings     at    definite    times,    and    would    not 
have   to   judge   wliat   the   fair   mean   reading   would    be. 
The  imperfect  mixing  of  parallel  flows  of  wator  through 
alternative  channels  would  almost  certainly  give  rise  to 
jumps  wliich  no  mixing-chamber,  such  as  was  at  the  top  of 
the  Junkers  instrument,  could  possibly  overcome.  There  was 
an  instability  of  conditions  which  a  small  mi.xing-chamber 
could  not  possibly  overcome.     Ho  felt  that  the  difficulty 
could    be   overcome   only    by   arranging   that   the    wator 
should  take  every  part  of  the  instrument  in  series  ;    and 
that  there  should  be  no  place  where  a  j)ocket  of  water 
could   accumulate   until   it  got   hot  enough   to   force   its 
own    way    on    and    overwhelm    the    other    stream.     He 
thought  lio  was  justified  in  that  conclusion  because  his 
own    outlet    thermometer    was   free   from    tliese   jumps, 
appearing  quite  constant  sometimes  for  minutes  together 
almost  as  if  it  were  stuck  ;    and  he  had  not  seen  that  in 
any  other  calorimeter.     There  seemed  to  be  an  idea  that 
the  real  scientific  test  of  the  value  of  gas  was  the  not 
test ;    but  he  was  by  no  moans  sure  that  this  was  a  very 
scientific  test,  for  this  reason  :  In  taking  a  net  test,  the 
heat  duo  to  the  condensation  of  most  of  the  steam  and  the 
cooling  of   the  resulting  condensed   water   to  the  outlet 
temperature,  was  subtracted  from  the  total  observed  heat, 
but  tills  did  not  represent  any  actual  use  of  the  heating 
power,  as  the  heat  given  out  by  tho  permanent  gasos  in 
cooling  from  tlio  boiling  point  to  the  outlet  temperature 
was  included  in  the  net  value.     The  figure  so  obtained  was 
absolutely    artificial ;     it    meant    nothing.     As    tho    Gas 
Referees   had   prescribed   a   net  test   lus   position   might 
seem  inconsistent,  but  calorimetry  was  practised  largely, 
and  tho  gross  and  net  values  were  in  universal  use  loiig 
before  there  was  any  question  of  making  ofiicial  testings 
of  the  calorific  value  of  gas,  and  it  was  obviously  desirable 
in  instituting  an  official  test  not  to  depart  from  recognised 
practice.     There  was  no  reason  for  selecting  one  particular 
net  value,  oven  if  it  did  correctly  represent  the  use  of  gas  ; 
every  user  of  gas  should  bo  equally  entitled  to  a  special 
net  value  to  meet  liis  requirements.     Ho  thought  it  right 
to   describe   the   calorific   value    by   the   use   of    calories 
rather   than    by    B.T.U.     It    was    more   easy    to    obtain 
appUances,  which  should  be  cheap  and  accurate,  based  ujion 
the  metric  tlian  upon  our  system,  and  having  so  made  the 
measvu-emont  it  was  most  natural  and  direct  so  to  state  it. 
With  regard  to  the  centering  of  the  instrument  inside  the 
case,  there  would   be   no  difficulty  in  providing  that  the 
inner  casing  should  not  boar  up  against  the  condensed 
water  outlet. 

Mr.  J.  \V.  Helps  agreed  with  the  author  as  to  tho 
impossibility  of  being  able  to  deduce  tho  calorific  power 
from  its  illuminating  power  of  a  gas,  and  vice  versa.  He 
carried  out  some  experiments  on  that  point  10  years  ago  ; 
and  the  figures  now  shown  agreed  closely  with  those' 
he  had  obtained.  He  did  not  see  the  necessity  for  the 
two  tests ;  tho  calorific  tost  would  be  sufficient ;  the 
other  was  really  of  no  practical  use.  Whatever  burner 
was  used  for  testing  illuminating  power,  the  extent  to 
which  a  reduction  could  be  made  was  limited  by  the  heating 
power  of  tlio  gas  ;  and  as  it  was  possible  "to  vary  the 
conditions  under  which  the  gas  was  produced,  so  as  to 
increase  its  calorific  power  while  actually  reducing  its 
illuminating  power,  the  iufiiction  of  a  test  for  tho  latter 
stood  in  the  way  of  tho  customer  being  supplied  with  the 
most  suitable  gas  for  his  various  purposes.  That  was  an 
important  question  which  would  have   to  be  considered 


and,  in  his  opinion,  it  would  not  belong  before  they  had 
the  calorific  standard. 

Mr.  W.  J.  DiBDiN  said  that  there  could  be  no  question 
but  that  Professor  Boys  had  devised  a  thoroughly  trust- 
worthy calorimeter,  by  moans  of  which  the  calorific 
value  of  coal  gas  could  bo  readily  ascertained.  Tho  only 
way  of  getting  a  result  witli  the  old  form  of  calorimeter 
was  to  take  a  number  of  observations,  expunge  anv 
out-of-the-way  ones,  and  take  the  average  of  the  rest— 
which  was  not  a  very  scientific  method.  This  instrument 
certainly  made  a  great  advance.  He  looked  on  tho 
ordinary  gas  photometer  as  now  used  as  a  thing  of  compara- 
tively little  value.  He  hoped,  with  Mr.  Helps,  that  tho 
time  was  not  far  distant  when  the  calorific  test  would  bo 
the  one  reliable  test  of  coal  gas,  so  far  as  it  was  in  use  for 
lighting.  It  was  unnecessary  to  enter  into  any  discussion 
of  tho  merits  of  water-gas  ;  but  it  was  a  question  to  what 
temperature  an  incandescent  mantle  must  be  raised  to 
produce  sufficient  light,  and  what  quantity  of  gas  was 
required  to  raise  a  definite  quantity  of  water  to  a  certain 
temperature  for  cooking. 

Dr.  H.  G.  CoLMAN  said  that  the  figures  given  by  Mr.  Costo 
agreed  closely  with  tliose  he  had  obtained  during  the  past 
lU  years,  but  ho  differed  from  him  with  reganl  to  the  table 
showing   the    relation    between    tho    results   obtained    by 
direct    test   with    tho   calorimeter,  and    those    calculated 
from    the    analysis    of    tho    gas.     The    calori  motor    tusts 
were   always   made   with   a   wet   motor,   and   the   results 
calculated  for  moist  gas  at  60°  F.   and  30  inches  Bar., 
under  which  circumstances  they  contained  about  1-5  per 
cent,  of  moisture  ;    tho  calculated  results  were  made  on 
the  assumption  of  a  dry  gas,  and  if  tho  moisture  had  been 
allowed    for  tho  calculated  results  would  have  come  out 
about    1-5    per   cent,    lower*    than  tho  observed  figures. 
For  ordinary  purposes  it  was  sufficient  to  assume  that  tho 
unsaturated    hydrocarbons    consisted    of    propylene,    but 
in  the  nowor  methods  of  manufacture,  especially  in  vertical 
retorts,  tho  unsaturated  hydrocarbons  contained  a  smaller 
proportion  of  benzene  and  higher  proportion  of  ethylene. 
He  trusted  that  tho  day  would  soon  come  when  a  calorific 
standard   would   be  substituted  for  one  of    illuminating 
power,  and  hoped  that  Mr.  Coste's  paper  would  help  that 
day    forward.      Ho   fully  agreed   with   Mr.    Helps,  how- 
ever,  that   tho    imposition    of    a    double    standard    was 
much    to    be    deprecated,    and    beUevcd    that    in    actual 
working    it    would    soon    be    found    imi>racticable.     He 
had  made  thousands  of  tests  with  the  Junkers  calorimeter 
and  had  found  it  an  excellent  instrument.     There  ncro 
slight    jumps    sometimes    in    tho    reading    of    tho   outlet 
thermometer,  but  these  jumps  were  only   fractions  of  a 
degree,  and  in  tho  ordinary  run  of  a  test  there  was  practical 
agreement    between    tho    two    instruments.     The    chief 
objection   to   tho   Junkers   calorimeter   was   tho  different 
level   of   tho   two   thermometers,   which   necessitated   the  ^ 
jumping  up  and  down  of  the  operator  during  the  tost      fli 
Mr.  G.  C.  Jones  wished  to  defend  ono  class  of  manu-  W' 
facturors  against  tho  charge  of  not  being  able  or  wilhng 
to  state  the  thermal  efficiency  of  tho  goods  they  sold. 
Reputable    gas-engino    makers    would    alwavs    guarantee 
tho  efficiency  of  their  engines.     It  was  true  tlu  y  (ireferred 
to  speak  of  so  many  feet  of  gas  per  H.P.  hour,  and  natural 
that  they  showed  an  increasing  preference  for  Manchester 
gas  as  tho  standard,  but,  if  pressed,  they  would  usually 
guarantee  one  H.P.  hour  for  so  many  calories  supplied 
to   their   engine   in    the   form   of   gas.     It   would    nearly 
always  be  found,  however,  that  thev  refused  to  be  debited 
with    more    than    the    so-called    ''  net "    calories.     Tho 
general  adoption  of  this  term  could  bo  traced  to  certain 
discussions   concerning   tho   efficiencies   of   gas   producers 
and  gas  engines  which  took  place  ton  or  fifteen  years  ago, 
when  its  use  led  to  much  confusion  and  some  ]>roto'sts. 
Its   adoption    improved    the   paper   efficiency   of   a   gas- 
engine,  but  that  was  hardly  a  reason  for  retaining  in  their 
vocabulary  a  word  which  luul  boon  characterised  by  Prof. 
Boys  as  unscientific.      If  the  discussion  led  to  the  disuse 
of   that   ambiguous   term,    Mr.    Costo's   paper   would   be 
remembered  with  gratitude  by  many  of  them. 


•  The  actual  dlfTerenoe  according  to  The  Gas  Kefereos'  table 
would  be  1'8  per  cent. — J.  H.  C. 
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Mr.  C.  J.  D.  Gaie  said  he  had  found  the  Simmance- 
Abady  calorimeter  gave  excellent  results.  With  the 
Junkers  calorimeter  there  was  a  tendency  for  the  outlet 
temperature  to  jump  in  working  ;  but,  with  the  Simmance- 
Abady  this  did  not  occur,  neither  was  there  the  difficulty 
in  the  flow  of  the  condensed  water  which  in  the  Junkers 
was  somewhat  irregular,  and,  unless  several  cubic  feet  of 
gas  were  burned  and  the  products  collected,  a  proper 
reading  was  not  ensured.  A  snap  test  could  not  be  taken 
accurately  with  a  Junkers  calorimeter,  but  this  was 
possible  with  the  Simmance-Abady.  It  seemed  an 
excellent  suggestion  to  take  propylene  as  the  most  correct 
hydrocarbon  from  wliich  to  calculate,  but  undoubtedlv  the 
calorific  test  itself  was  greatly  to  be  preferred  in  obtaining 
the  heating  value  of  the  gas. 

Mr.  CosTE,  in  reply,  said  he  was  very  pleased  to 
hear  Professor  Boys  appreciated  the  point  about  the 
centering  of  the  instrument.  It  was  not  made  as  a  merely 
academical  suggestion  ;  but  some  little  time  ago  they 
found  that  the  differences  between  the  "  gross  "  and  the 
"  net  "  calorific  power  in  certain  results  were  such  as  they 
knew  to  be  quite  impossible,  and  a  careful  examination 
of  the  instrument  showed  that  by  placing  the  calorimeter 
escentrically  in  the  outer  casing,  similar  erroneous  results 
were  obtained,  while,  by  carefully  centering  it,  the  results 
at  once  became  normal.  There  seemed  to  be  such  a  general 
agreement  that  his  general  results  were  moderately 
accurate  that  he  felt  he  had  very  little  to  defend.  He  noted 
Dr.  Colman's  point  about  moist  gas  ;  but  the  fact  remained 
that  the  figures  as  calculated  did  agree  very  well  for  all 
practical  purposes.  It  was  always  better,  of  course,  to 
directly  ascertain  all  figures  which  were  capable  of  being 
so  determined  ;  but  the  results  of  analysis  were  frequently 
useful  in  cases  where  the  direct  determination  would  be 
impossible  ;  and  at  other  times  were  useful  in  confirming 
an  observed  result.  He  had  stated  in  the  paper  that 
the  Junkers  was  an  excellent  instrument ;  there  was 
no  doubt  about  the  jumping  which  had  been  referred  to, 
but  the  average  temperatures  were  accurate. 


Nottingham  Section. 


Meeting  held  at  Nottingham  on  Wednesday,  November  nth, 
1909. 


ME.    S.    J.    PENTECOST    IN    THE    CHAIB. 


THE  GROWTH  OF  MICRO-ORGANISMS  ON  COTTON. 


BY    S.    K.    TEOTMAN,    M.A.,    P-I.C. 

In  a  recent  communication  (this  J.,  Nov.  30,  1909,  1180) 
S.  J.  Pentecost  has  called  attention  to  a  pink  discoloura- 
tion sometimes  caused  in  cotton  goods  by  the  formation 
of  pseudo-mauveine.  I  have  recently  investigated  a 
case  of  discolouration  which,  although  superficially 
identical  and  to  the  eye  indistinguishable  from  this,  was 
nevertheless  due  to  a  totally  different  cause,  namely, 
the  growth  of  a  chromogenio  mould.  The  goods  in  question 
were  examined  and  passed  when  finished,  but  after  being 
stored  for  a  fortnight,  developed  a  faint  pink  colour  so 
evenly  distributed  as  to  give  them  the  appearance  of 
having  been  dyed.  The  absence  of  aniline  colouring 
matters  was  proved  and  microscopic  examination  showed 
the  presence  of  mould.  Cultures  wore  then  made  from 
the  material,  with  rhe  result  that  pure  cultures  of  a  mould 
were  obtained  which  had  a  rose-pink  colour,  and  which 
were  capable  of  reproducing  the  colour  of  the  damaged 
cotton  when  sown  on  stenlisod  lace  and  cotton  wool 
containing  nitrogenous  food  material.  The  colour  was 
not  readily  developed  on  gelatin  but  grew  well  on  a  starch 
medium,  particularly  in  the  presence  of  a  trace  of  an  organic 
»_1  acid  ;  in  neutral  or  alkaline  media  the  growth  was  very 
slow.  The  goods  in  question  had  been  dressed  %vith 
fitarch  and  a  little  tartaric  acid,  and  thus  the  most  favour- 
able   conditions    for    the    growth    of    the    mould    were 


reproduced.  The  colonies  consisted  of  very  fine  mycelia 
which  were  closely  attached  to  the  sui-face  of  the  medium, 
and  which  only  produced  aereal  colourless  hypse"  caixying 
sporangia  after  an  interval  of  nearly  a  tortnight.  A 
second  batch  of  the  same  goods  developed  the  colour 
while  standing  after  the  soda  boil,  and  it  was  probable 
that  this  was  the  point  of  infection.  The  organism  or 
its  spores  were  capable  of  withstanding  the  "  chemic " 
and  acid  and  subsequently  developed  under  the  influence' 
of  the  warmth  of  the  warehouse.  As  I  can  find  no 
pubhshed  reference  to  such  an  organism  and  the  results 
of  its  growth  are  so  remarkable  and  so  liable  to  be  mistaken, 
I  think  it  desirable  to  put  its  existence  on  record. 

Although  pure  cellulose  is  very  stable  and  not  readily 
attacked  by  micro-organisms,  impure  cotton  is  very 
liable  to  bacterial  damage.  It  sometimes  becomes  evident 
in  the  form  of  spots,  or  colonies,  or  a  diffuse  growth  ; 
occasionally  a  chromogenic  organism  may  entirely  alter 
the  colour  of  cotton  goods.  Bacterial  growth  often 
causes  tendering  of  the  cotton  fibre  and  always,  in  the 
case  of  finished  goods,  destruction  of  the  dress,  frequently 
accompanied  by  the  production  of  a  musty  odour.  Cotton 
may  become  infected  during  bleaching  and  finishing  at 
almost  any  stage,  and  when  once  infected,  especially 
with  a  spore-forming  organism,  ihe  subsequent  processes 
are  often  not  sufficiently  drastic  to  kill  the  latter,  which 
lie  dormant  till  the  goods  are  stored  and  then  form  a  fresh 
growth.  Thus,  in  the  case  mentioned  above,  the  infection 
was  proved  to  take  place  before  the  goods  were  bleached, 
and  neither  the  bleach  nor  the  acid  had  killed  the  spores. 

The  principal  causes  of  infection  are : — (1)  Impure 
water  for  steeping  and  other  processes.  (2)  Incomplete 
removal  of  nitrogenous  constituents  during  soda  boil. 
(3)  Allowing  goods  to  he  about  in  a  damp  condition  between 
the  processes.  (4)  The  use  of  inferior  materials  in  dressing, 
such  as  low  grade  starch  and  glue.  (5)  Careless  storing 
of  finished  goods.  (6)  Insufficient  cleanliness  of  plant 
and   buildings. 

Impure  water. — Where  suspicious  or  polluted  surface 
or  subsoil  waters  are  used,  mildew  frequently  resulte. 
This  is  particularly  noticeable  when  polluted  waters  are 
used  for  making  up  finishing  mixtures,  since  the  heat 
employed  is  rarely  sufficient  to  kill  spores.  The  rapidity 
with  wliich  dressing  mixtures  sometimes  "  sour  "  is  often 
traceable   to   tliis  cause. 

Incomplete  soda  boil. — Pentecost  and  I  have  previously 
emphasised  the  fact  that  the  first  and  most  important  rule 
of  successful  bleaching  is  a  thorough  soda  boil.  An  incom- 
plete boU  leaves  not  only  greasy  matters,  which  protect 
the  fibre  from  the  action  of  the  chlorine,  but  nitrogenous 
bodies,  which  may  subsequently  cause  trouble  both 
directly  and  indirectly,  in  that  they  render  the  cotton 
more  hable  to  bacterial  infection.  A  great  deal  of  scoured 
cotton  contains  as  much  as  0-3  per  cent,  of  nitrogen,  and 
in  practically  every  case  of  bacterial  infection  that  I  have 
examined  I  have  found  a  high  nitrogen  content  in  the  cotton 
after  removing  the  dress  by  fermenting  or  other  means. 

Careless  handling  between  processes. — The  danger  of 
allowing  moist  goods  to  lie  about,  especially  in  warm 
weather,  is  often  not  sufficiently  reahsed.  It  is  a  common 
cause  of  mildew. 

The  use  of  low-grade  finishing  materials.- — In  many  cases 
price  is  the  only  factor  which  determines  the  selection  of 
finishing  materials,  no  regard  being  paid  to  quality.  But 
in  the  selection  of  starches  and  glues  quality  should  be 
the  chief  factor.  All  starches  containing  an  undue  propor- 
tion of  water  are  liable  to  be  mouldy  when  used,  and  those 
containing  much  nitrogen  are  also  unsuitable  for  many 
purposes.  Further,  many  thin  starches,  which  are  often 
essentially  mixtures  of  starch  and  dextrin,  contain  as 
much  as  six  per  cent,  of  dextrose  or  other  reducing  sugars. 
This  no  doubt  exercises  a  selective  influence  upon  aoroal 
organisms.  At  any  rate  goods  dressed  with  such  starches 
do  not,  in  my  experiince,  keep  well.  The  fcUowing  is  an 
example  of  a  thin  starch  used  for  goods  which  afterwards 
developed  mould  : — -Water,  1040  per  cent.  ;  dextrin, 
20-00  ))or  cent.  ;  dextrose,  6-95  per  cent.  ;  starch,  62-40 
per  cent.  ;  mineral  matter,  0-25  per  cent.  Inferior  glues, 
in  a  similar  way,  owing  to  the  largo  amount  of  soluble 
nitrogen  which  they  contain  and  the  deliquescent  nature 
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of  the  peptones,  are  very  liable  to  become  mouldy.  It  is 
very  rare  to  tiud  mould  where  a  high  grade  glue  has  been 
employed.  I  give  examples  of  good  and  bad  glues, 
both  used  for  cotton  goods. 


Good. 

Bad. 

Water 

per  cent. 
14-23 

1-33 
78-08 

1-95 

4-41 

per  cent. 

16-00 

Ash 

•.;-35 

Gelatin 

Peptones,  etc 

66-25 
11-42 

3-08 

Careless  storing  of  finished  goods  is  sometimes  responsi- 
ble for  the  development  of  bacterial  growth.  This  is 
often  noticed  in  those  that  arc  made  for  export  to  warm 
and  damp  climates.  All  cotton  goods,  however  carefully 
prepared,  contain  numerous  organisms,  and  the  conditions 
of  storing  should  always  bo  such  as  will  discourage  their 
growtli.  Of  course  cleanliness  is  also  an  important 
factor.  Occurrence  of  mouldiness  is  not  infrec|ucntly 
found  to  be  duo  to  organisms  indigenous  to  tlie  customers 
premises,  and  does  not  recur  after  the  application  of 
sanitary  precautions. 


A  NEW  CHROMOGEXIC  ORGANISM. 

BY   S.    K.    TROTMAS,   M.A.,   F.l.C. 

I  recently  had  occasion  to  examine  some  skivers  wliich 
had  dcvclojjcd  a  discolouration  during  drying.  This 
varied  from  pinkish-lirown  to  a  distinct  pink.  An  analysis 
of  the  sliivers  showed  a  slight  excess  ot  lime  and  a  i)re- 
ponderance  of  soluble  extractive  matter  in  the  damaged 
goods.  As  excess  of  lime  is  liable  to  produce  harshness 
and  brftwnish  discolouration,  there  was  some  reason 
for  supposing  I  hut  this  might  be  the  cause,  but  this 
would  not  account  for  the  increased  extractive  matter. 
This  suggested  a  decomposition  possibly  resulting  from 
bacterial  growth.  Cultures  made  from  the  pink  skin 
showed    the   presence   of   two    chromogenic    organisms ; 


one  of  these  proved  to  be  a  variety  of  pink  torula  which 
produces  a  reddish  brown  growth  on  gelatin  media, 
but  not  identical  with  the  ordinary  pink  torula. 
The  second  was  a  mould  which  forms  a  bright  scarlet 
mycelium,  and  when  sown  on  sound  skins  produces  a 
colour  which  is  identical  with  that  observed  on  the  damaged 
ones.  On  gelatin  the  colonies  start  as  colourless  or  faintly 
pink  spots,  which  gradually  become  darker  till  they  have 
a  bright  red  colour.  After  growing  for  about  a  week 
a  number  of  colourless  acreal  hypii.i>  are  thrown  up, 
the  colour  being  confined  to  the  mycelium,  which  forms 
a  skin-like  growth  on  the  surface  of  tho  gelatin  and 
gradually  causes  its  liquefaction.  1  l>elievo  that  no 
instance  of  such  an  organism  has  boen  hitherto  recorded. 


New  York  Section. 


Meeting  held  on  Friday,  October  '2'2iid,  1909. 


ilR.    MAXI.MILIAN    TOCH    IS   THE   CIIAIR. 


A  NEW  FORM  OF  LEAD  SULPHURIC  ACID 
CHAMBER. 

BY    KUEDKRICK    J.    FAI.DING. 

(See  this  Journal,   October   15th,   1909,   1032). 


Scottish  Section. 


Meeting  held  at  OIumjow,  on    Tuesday,  October  19th,  1909^ 

MR.    1).    J.    IM.AVFAIR    IN    THE   CHAIR. 

TEA  .MANUFACTURE  :  THE  WITHERING  PROCES 

HV    \V.    CARKKK    AXDEUSON,    M.A.,    D.SC. 

(c.f.  this  Journal,  1909,  285—288.) 


Journal  and  Patent  Literature. 

Patent  SrEcmcATiONS  may  be  obtained  by  post  by  remittiiiK  as  follows  : — 
Bnglith. — Sd.  eac)i,  to  the  Comptroller  ot  the  Patent  Oince,  \V.  Temple  Franks,  Esc].,  Southampton  Buildings,  Chancery  Lane, 

London,  W.C. 
Uniud  Slatet. — Is.  each,  to  the  Secretary  of  the  Society. 

Prtnch. — 1  Ir.  25  c.  each,  to  lieliu  et  Cie.,  66,  Rue  des  Francs  Bourgeois,  Paris  (3e.). 
OTman.—l  mark  each  (with  full  particulars)  to  Kaiserlich  Patentamt,  Berlin,  Germany. 


I.-PLANT,    APPARATUS,    AND    MACHINERY. 

Magnesium  chloride  ;  Action  of  feed  water  containing . 

on  the  walls  of  sliam  boilers.     A.   E.   Lange.     Z.   Ver. 

dcutsch.  Zuckcrind.,  1909,  1011—1019. 
After  a  brief  account  of  earlier  work  on  this  subject, 
including  that  of  Ost  (this  J.,  1902,  1177),  and  that  of 
Heyn  and  Bauer  (this  J.,  1908,  569),  the  author  describes 
experiments  on  the  action  of  solutions  of  magnesium 
chloride  at  100°  C,  alone,  and  in  presence  of  different 
quantities  of  calcium  carbonate,  on  iron.  Polished  iron 
plates,  of  equal  areas,  were  used,  and  in  most  of  the 
experiments  the  plates  were  wound  with  2  turns  of  1  mm. 
copper  wire  in  order  to  approximate  as  closely  as  possible 
to  the  conditions  which  obtain  in  a  boiler  (i.e.,  iron  in 
contact  with  copper).  The  plates  were  weighed,  then 
immersed  in  the  solution  (maintained  at  a  temperature  of 
100°  C.)  for  3  hours,  and  subsequently  weighed  again. 
In  some  comparative  experiments,  the  plates  wore 
immersed  in  distilled  water  and  in  Berlin  tap  water.  The 
main  conclusions  are  as  follows  : — Iron  is  more  strongly 
attacked  by  distilled  water  than  by  tap  water.  Magnesium 
chloride  attacks  iron  in  contact  with  copper  more  readily 
than  iron  alone  ;  if  an  equivalent  quantity  of  calcium 
carbonate  is  added  to  the  magnesium  chloride  solution,  the 


extent  to  wliich  the  iron  is  attacked  both  in  presence  ana 
in  absence  of  copp«-r,  is  reduced  by  more  than  50  per  cent 
In    absence    of    calcium    carbonate,    the    passage    of   aic 
throtigh  the  solution  of  magnesium  chlorifle,  only  slightly 
increases    the   action    on    iron ;     in    presence    of    calciumi 
carbonate    (in    quantity     equivalent    to    the    magnesium  j 
chloride),  ai  ration  considerably   increases   tho   action   on] 
iron;    these  two  statements  apply  both  when  copper  isj 
present  and   when  it  is  absent.     A  solution  containing! 
5  grms.  of  magnesium  chloride  ])er  litre  attacks  iron  to  1 
about  the  same  extent  as  tap  water.     The  following  are  ' 
some   of   the   figures   showing   the   action   of   magnesium 
chloride  on  iron  (copper  being  present  in  all  cases)  and  the 
inhibitive  inllnence  of  calcium  caroonato  on  this  action, 
the  action  of  distilled  water  being  represented  by  100 : — 

5  grms.  MgCl...  (per  litre)    80-7& 

-l-i  eq.  CaCO, 27-90 

■H     22-10 

10  grnis.       „                , »7-20 

.;              „                   „          -t-A      II-IO 

■l-l        43-.10 

15  grms.       ,,                98-20 

+Js      , 63-40 

+\       „        „        48-10 

25  grms.        „                127-00 

-l-l       «»-Oft 

— L.  E. 
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Volatile    liquids    lost    in    various    industries ;      Recovery 

of  f"l    cooling.        G.     Claude.       Comptes     rend 

1909,   149,  780—782. 

In  order  to  recover  volatile  liquids,  such  as  alcohol  or 
ether,  from  air  containing  a  small  proportion  of  their 
vapours  (such  as  is  produced  in  the  manufacture  of 
Chardonnet  silk,  smokeless  powder,  celluloid,  etc.,  the 
author  proceeds  as  follows : — The  air  is  subjected  to 
a  pressure  of  4  atmospheres  and  passed  through  a  water- 
cooled  refrigerator  where  some  water  vapour  is  condensed  ; 
it  then  enters  a  multitubular  condenser  where  it  is  gradu- 
ally cooled  until,  at  the  top,  the  temperature  is  about 
—  90°  C.  As  the  liquid  first  formed  contains  mostly  water, 
that  produced  later  is  richer  in  the  more  volatile  liquids, 
and  the  operation  is  so  conducted  that  the  liquid  formed 
at  any  stage  is  not  frozen.  The  air  passing  from  the  top 
of  the  apparatus  is  used  again  as  a  cooling  medium.  By 
tliis  method  it  is  possible  to  treat  20  cubic  metres  of  air 
])cr  horse-power-hour  and  to  recover  nine-tenths  of  the 
ti    vapours  present. — J.  C.  C. 

PilENTS. 

Subjecting  gases  or  vapours  to  the  action  of  liquids  ;  Appar- 
atus for  —  .  W.  Feld,  H6nningen-on-the-Rhine, 
Germany.     Eng.  Pat.   15,683,  July  23,  1908. 

The  claim  is  for  improvements  in  the  apparatus  described 
in  Eng.  Pat,  11,206  of  1905  ;  (this  J.,  1906,  838).  and 
consists  in  providing  horizontal  or  vertical  perforated 
screens  which  are  attached  to  and  rotated  by  the  vertical 
shaft  which  carries  the  spraying  devices.  The  screens  may 
be  formed  of  perforated  metal  sheets,  metallic  gauze,  or 
of  a  series  of  laths  arranged  like  louvres.  The  object  of 
the  screens,  through  which  both  the  gas  and  spray  pass,  is 
to  faciUtate  the  separation  of  the  latter  from  the  former. 

— W.  H.  C. 

Pressimj  and  straining  animal  and  vegetable  substances  or 
other  pulpy  matter.  S.  G.  Broadbent,  Bradford.  Eng. 
Pat.  22,150,  Oct.  20,  1908. 

The  claim  is  for  improvements  in  presses  having  a  cylin- 
drical body,  closed  by  a  conical  cover,  and  into  which  a 
conical  ram  is  forced  from  below.  The  cylinder,  cover, 
and  ram-head  are  all  perforated  and  covered  with  filter- 
cloth  or  other  suitable  filtering  medium.  The  improve- 
ments consist  in  providing  hollow  chambers  in  the  cyUnder 
wall,  cover,  and  ram-head  into  which  the  expressed  hquid 
flows  and  from  which  it  is  discharged  into  appropriate 
receivers.  One  or  more  conical  partition-plates  may  be 
arranged  at  suitable  heights  across  the  cyhnder.  These 
are  hollow,  and  are  perforated  on  their  upper  and  lower 
surfaces  and  covered  with  tiltor-cloth.  They  serve  to 
increase  the  ratio  of  the  active  filtering  surface,  the 
expressed  liquid  passing  into  the  interior  of  the  plate  and 
being  discharged  from  the  edge  into  the  perforations  of  the 
cyhnder,  whence  it  passes  to  the  hollow  chamber  behind. 

— W.  H.  C. 

Separating  substances  of  different  specific  gravities  and 
apparatus  therefor.  W.  P.  Thompson,  Liverpool.  From 
Badische  Machinenfabrik  and  Eisengiesserei  vonn. 
G.  Sebold  und  Sebold  und  Ne£f,  Durlach,  Germany. 
Eng.  Pat.  1151,     Jan.  16,  1909. 


The  materials  to  be  separated  are  fed  into  the  drum.  A, 
towards  the  lower  end,  by  the  pipe,  H,  and  are  washed  by 
water  fed  through  the  pipe,  G.  The  drum,  A,  is  supported 
on  the  rollers,  C,  and  by  the  bracket,  E  ;  it  is  rotated  by 
the  pulley,  D,  and  is  provided  with  an  interior  helical 
blade,  B,  which  decreases  in  breadth  from  the  lower  to 
the  upper  end,  as  indicated  at  F,  F,  so  that  the  turns  of 


the  helix  form  settling  pockets  at  the  lower  end  of  the 
drum.  Provision  may  also  be  made  for  imparting  to  the 
drum  a  continuous  or  intermittent,  vertical,  Horizontal 
or  transversal  shaking  motion,  this  being  eJEeoted  by 
arranging  the  rollers  which  carry  the  upper  end  of  the 
drum  in  a  supporting  ring  resembling  a  "  Cardan  joint." 
The  heavier  material  is  carried  upwards  against  the 
stream  of  water  and  is  discharged  from  the  upper  end  of 
the  drum  and  the  lighter  portion  is  washed  over  the  lower 
end  of  the  helix.— W.  H.  C. 


Filters 
13U 


Automatic  ■ 
Jan.  19,  1909. 


A.  James,  London.     Eng.  Pat. 


The  claim  is  for  improvements  in  the  filters  described 
in  Eng.  Pat,  11,623  of  1906  (this  J.,  1906  ,989)  and  consists 
in  arranging  the  rotating  filter  frames  so  that  they  are 
completely  immersed  in  tho  pulp  tank  and  that  the 
vacuum  is  applied  to  both  sides  of  tho  frame,  with  the 
result  that  filtration  takes  place  on  both  faces  simul- 
taneously. Further,  in  order  to  facihtate  the  discharge 
of  the  cake,  each  frame  is  rotated  during  the  introduction 
of  the  compressed  air,  the  cake  falling  off  from  each 
filtering  surface  when  it  is  facing  downwards. — W.H.C. 

Furnaces.   Bell  Bros.,  Ltd.,  and  W.  L.  Johnson,  Middles- 
brough.    Eng.  Pat.  4123,  Feb.  19,  1909. 


The  fuel  is  fed  by  the  plunger,  «,  from  the  hopper,  r, 
into  the  upper  end  of  the  inclined  conical  furnace,  formed 
of  an  outer  metal  casing,  a,  lined  with  refractory  material, 
6,  and  provided  with  tapering  projections,  c,  which  Uft 
up  tlie  fuel  and  drop  it  through  the  fire.  The  furnace 
is  supported  on  rollers,  o,  o,  and  is  rotated  by  the  gear, 
m,  )!.  Tho  volatile  portion  of  the  fuel  is  burned  off  in 
tho  upper  part  of  the  furnace  and  the  coked  residue  and 
ashes  pass  over  the  circular  grate,  /,  through  which  any 
fine  ash  falls,  into  the  combustion  chamber,  g,  where 
the  coke  is  completely  burned  on  the  bars.j,  by  the  aid 
of  forced  draught  introduced  through  k.  The  ashes  are 
removed  through  the  doors,  I,  and  tho  flame  and  hot  gases 
pass  tlirough  the  fixed  flue,  e,  into  the  tubes  of  the  boiler. 
The  furnace  is  designed  to  burn  shale  from  coal  washing 
plants  and  spoil  heaps  and  other  low-class  fuels  con- 
taining a  high  percentage  of  ash,  which  cannot  be  burned 
on  ordinary  grates. — W.  H.  C. 

Barrels  for  oil  and  the  like;  Rendering  liquid  tight  — 
[with  waste  sulphite  pulp  liquor].  B.  Diamond, 
Idawcicho,  Germany.     Eng.  Pat.  5206,  March  3,  1909. 

The  interior  of  the  barrel  is  treated  with  waste  sulphite 
pulp  liquor  resulting  from  the  manufacture  of  cellulose 
from  wood.  Tho  hquor  should  have  a  specific  gravity 
of  from  25°  to  35°  B.,and  is  previously  mixed  with  treacle, 
starch  paste  or  water-glass. — W.  H.  C. 

Evaporating  apparatus.  S.  M.  Lillie,  Philadelphia,  Pa. 
U.S.  Pat.  939,143,  Nov.  2,  1909. 

The  apparatus  consists  of  a  shell  divided  by  a  vertical 
tube-plate  into  a  steam  chamber  and  an  evaporating 
chamber.  Horizontal  tubes  project  from  ilio  steam 
chamber  into  tho  ev.^porating  chamber,  and  the  hquid 
to  bo  evaporated  is  distributed  over  these  tubes  and  over 
the  vertical  tube-plate  by  means  of  a  perforated  horizontal 
plate  arranged  above  the  tubes.  Tho  liquid  is  delivered 
on  to  this  plate  from  a  pipe  running  centrally  across  it, 
provided  with  two  series  of  jets  facing  in  opposite  direc- 
tions.—A.  T.  L. 
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CDee.  15,  1909. 


Kilna.  G.  E.  Snowden,  New  Cumberland,  W.  Va.,  U.S.A. 
Eng.  Pat.  27,551,  Dec.  18,  1908. 

See  U.S.  Pat.  916,498  of  1909  ;  this  J.,  1909,  465.— T.  F.  B. 

Organic  and  inorganic  bodies  transparent  and  translucent  ; 
Process  for  rendering  — .  H.  Stroller,  Lcipz  g, 
Germany.  Eng.  Pat.  8621,  April  10,  1909.  Under 
Int.  Con  v.,  April  11.  1908. 

SEBFr.  Pat.  401  961  of  1909  ;  this  J.,  1909,  1186.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Incandescence  [electric}  lamps  ;  Total  and  monochromatic 
radiation  of  — .  C.  Firy  and  C.  Cheneveau.  Comptes 
rend.,  1909,  149,  777-779. 

By  applying  their  expeiri  mental  observations  on  the 
radiation  of  incandescence  lamps  with  filaments  of  carbon 
and  tungsten,  to  a  mathematical  expression  connecting 
the  absolute  temperature  of  the  lilament  with  the 
number  of  watts  expended,  the  authors  find  that  the 
temperature  (1780°  C. )  of  a  carbon  filament  is  lower 
than  that  (1875°  C. )  of  a  tungsten  filament.  The  specific 
yield  of  the  tungsten  filament  is  also  greater  (0'82  candle 
per  watt)  than  that  of  a  carbon  filament  (0-29  cardie 
per  watt).  The  latter  observation  confirms,  from 
theoretical  considerations  on  radiation,  what  is  known 
in  practical  electric  lighting. — J.  C.  C. 

Development  of  the  coal  and  iron  industries.  Greville 
Jones.     See  X. 

Patents. 

By-product  retort  coke-oven.  H.  Prentice,  Bellevue,  Pa. 
U.S.  Pat.  939,086,  Nov.  2,  1909. 

The  walls  separating  adjacent  coking  chambers  are  pro- 
vided with  a  series  of  separate  horizontal  combustion 
chambers  arranged  in  pairs  at  different  levels,  each 
chamber  having  separate  gas  and  air  supplies.  Between 
the  two  series  of  combustion  chambers  are  arranged 
horizontal  flues  forming  discharge  passages  for  the  burned 
gases,  and  alternately  with  these  flues  there  are  air  heating 
Sues,  so  that  those  latter  are  exposed  at  the  top  and 
bottom  to  the  discharge  flues  and  at  the  sides  to  the 
heating  flues. — A.  T.  L. 

Vertical  retorts.     R.   Dempster  and  Sons,   Ltd.,  and   H. 

J.  Toogood,  Elland,  Yorks.     Eng.  Pat.  28,201,  Dec.  28, 

1908. 
Verticai,  retorts  arranged  in  pairs  or  in  rows  are  pro- 
vided with  a  passage,  controlled  by  a  valve  or  seal,  con- 
necting the  bottom-mouthpieces  of  two  retorts  which  are 
charged  alternately.  The  porosity  of  the  charge  varies 
during  the  process  of  coking,  but  by  means  of  the  con- 
necting passage,  the  gas  from  the  one  retort  can  escape 
by  way  of  the  freshly  charged  retort  in  which  the  charge 
is  more  porous.  The  passage  is  closed  by  the  valve, 
or  seal,  during  charging.  The  invention  is  particiJurly 
applicable  to  retorts  charged  in  the  manner  defcribed 
in  Eng.   Pat.   19,437  of  1908  (this    J.,    1909,     1116). 

—A.  T.  L. 

Oas  producer  apparatus  for  the  manufacture  of  gas  evitahle 
for  heating  and  illuminating  purposes.  C.  B.  Tullv, 
London.     Eng.  Pat.  22,851,  Oct.  27,  1908. 

The  patent  relates  to  producers  of  the  type  in  which 
a  vertical  retort  for  the  decomposition  of  coal,  tar,  etc., 
is  heated  externally  by  the  combustion  of  gas  generated 
in  a  lower  fuel  chamber,  there  being  separate  air  supplies 
to  the  gas  generating  chamber  and  to  the  combustion 
chamber  for  heating  the  retort.  According  to  this 
invention,  the  valves  controlling  the  two  air  supplies, 
the  stack-valve,  and  a  valve  controlling  the  supply  of 
Bteam  to  the  lower  part  of  the  producer  are  inter-connected 
80  that  steam  is  admitted  to  the  producer  when  the  air 
valves  and  the  stack- valve  are  closed,  and  to  the  stack- 
pipe  when  the  air  valves  and  the   stack-valve  are  open. 

—A.  T.  L. 


Gat  producers.     C.  B.  Tully,  London.     Eng.  Pat  24,803, 
Nov.  18,  1908. 

The  patent  relates  to  producers  of  the  kind  in  which 
liquid  hydrocarbon  is  injected  into  a  mass  of  incandescent 
fuel,  the  spraying  nozzle  being  arranged  beneath  an  arch 
which  serves  to  keep  a  space  in  the  neighbourhood  of 
the  nozzle  free  from  fuel.  In  order  to  remove  the  carbon 
which  is  deposited  on  the  incandescent  fuel,  a  supply  of 
air  is  admitted  during  the  ordinary  blowing  of  the  pro- 
ducer through  a  louvre-like  wall  or  grate  arranged  beneath 
the  spraying  nozzle  and  inclined  inwards  and  (iownwards. 
The  air  chamber  behind  tliis  wall  is  provided  with  an 
inspection-door  and  with  a  valved  air  inlet.  A  separate 
main  valve  controlling  the  supply  to  this  air  inlet  may 
be  inter-connected  with  other  valves  as  described  in 
Eng.  Pat.  22,851  of  1908  (see  preceding  abstract),  so  that 
it  is  open  when  these  other  valves  are  set  for  blowing 
the  producer  to  bring  the  fuel  again  to  incandescence, 

—A.  T.  L. 

Peat-gas  plant.     J.  D.  Oligny,  Assignor  to  Peat  Gas  and 
Coal  Co.,  Montreal.     U.S.  Pat.  938,691,  Nov.  2,  1909. 

The  apparatus  comprises  a  horizontal  retort  chamber 
mounted  so  as  to  rotate  about  its  axis.  The  retort  is 
provided  with  an  axial  air-inlet  pipe  leading  from  an 
air  reservoir,  and  with  an  outlet  pipe  leading  to  a  water- 
jacketed  casing  containing  a  carburetting  chamber.  The 
gas  outlet  from  this  casing  loads  through  a  scries  of 
condensing  pipes  to  a  gas-holder,  and  the  casing  is  pro- 
vided with  a  trapped  overflow  pipe  for  the  tar. — A.  T.  L. 

Peat  and  similar  substances  ;    Process  and  apparatus  for 

the  carbonisation  of  .     Oberbayerische   Kokswerke 

u.  Fabr.  chem.  Prod.,  A.-G.     Ger.  Pat.  213,852,  Mav  0, 
1908. 

Three  gas-producers  are  used ;  the  fresh  peat  is  intro- 
duced into  the  first,  wherein  it  is  dried,  and  the  steam 
produced  is  led  into  the  third  producer  where  it  is  con- 
verted into  water-gas  by  means  of  the  incandescent 
carbonised  peat  from  the  second  producer.  The  second 
producer,  fed  with  the  dried  peat  from  the  first,  is  worked 
in  the  normal  manner,  the  tarry  and  ammoniacal  vapours 
being  led  away  and  condensed.  A  ring-pipe  connected 
with  all  three  producers  is  provided  for  collecting  and 
distributing  the  steam. — A.  S. 

Oas;    Apparatus   for   manufacturing   .     B.    Loomis, 

Hartford,  Conn.     U.S.   Pat.  939,282,  Nov.  9,   1909. 

The  apparatus,  which  is  designed  for  the  manufacture 
of  gas  from  moist  materials,  comprises  a  gas-producing 
chamber  provided  with  a  horizontal  extension  at  its  base. 
Above  this  horizontal  extension,  and  opening  into  it, 
is  a  carbonising  or  distilling  chamber,  provided  in  its 
upper  part  with  a  vapour-outlet  pipe  leading  to  an  air- 
condenser.  The  moist  fuel  is  passed  through  a  cutting 
apparatus  and  then  fed  to  a  '  blower-elevator,"  which 
is  supplied  with  heated  air  from  the  air-condenser.  The 
current  of  air  carries  along  the  moist  material,  drjing  it 
in' transit,  and  delivers  it  to  a  feed  hopper  situated  above 
the  carbonising  chamber. — A.  S. 

Oas-producer.     Soc.  Anon,  des  Houill^res  de  Montrambert 
et  de  la  Biraudiere.     Fr.  Pat.  402,949,  Sept.  12,  1908. 

The  patent  relates  to  a  gas-producer  with  a  rotating 
water-sealed  ash-pit  provided  w'th  a  central  verticu 
tuyere  for  the  air-blast.  The  body  of  the  producer 
is  supported  over  the  ash-pit  on  a  polygonal  framework 
of  girders,  two  of  the  girders  being  extended  in  both 
directions  so  as  to  rest  upon  four  short  masonry  columns. 
This  arrangement  allows  of  easy  access  to  the  ash-pit 
at  all  points.  In  order  to  break  up  the  clinker,  a  number 
of  rods  or  ploughs  are  provided,  some  being  fixed  to  the 
body  of  the  producer  and  others  to  the  rotating  ash-pit. 
The  connection  of  the  air  main  with  the  rotating  tuyAre 
is  made  by  a  water-sealed  joint,  excessive  evaporation 
being  prevented  by  heat-insulating  packing  between  the 
air  mun  and  the  water-lute. — A.  T.  L. 
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Oas-producer  for  fuels  containing  moisture  and  tarry 
substances.  Soc.  Generoise  pour  la  Construction 
d'Instruments  de  Physique  et  de  Mecauique.  Fr.  Pat. 
403,003,  May  13,  1909.  Under  Int.  Conv.,  June  4, 
1908. 

The  producer  comprises  an  upper  chamber  in  which  the 
raw  fuel  is  dried  and  deprived  of  its  tarry  constituents, 
and  a  lower  gas-producer  chamber  into  which  the  coked 
fuel  descends.  The  fuel  in  the  upper  chamber  is  separated 
into  two  columns  by  a  vertical  partition,  which  may 
divide  the  chamber  into  two  semi-cylindrical  parts  or 
into  an  inner  cylinder  and  an  outer  annular  space.  One 
of  these  fuel  columns  is  partly  supported  by  a  grate, 
beneath  which  air  is  admitted  together  with  distillation 
products  from  the  upper  part  of  the  chamber.  This 
fuel  column  descends  slowly,  and  is  almost  whoUy  burned 
in  the  upper  part  of  the  producer,  thus  serving  to  coke 
the  raw  fuel  in  the  other  column  which  can  descend 
freely  into  the  gas-producing  chamber.  This  chamber 
is  so  arranged  that  any  distillation  products  evolved  in 
the  upper  part  of  it  are  mixed  with  the  air-blast  and 
injected  into  the  lower  part  of  the  fuel  column. — A.  T.  L. 


Oas  purifiers.     R.  J.   Milboume,  Newport,  Salop. 
,  Pat.   1630,  Jan.  22,   1909. 


Eng. 


The  patent  relates  to  the  valve  arrangements  of  the 
purifiers  described  in  Eng.  Pat.  11,350  of  1901  (this  J., 
1902,  599),  the  valves  being  arranged  preferably  outside 
the  puri6ers.  The  upper  part  of  the  puri6er  is  fitted 
with  a  bend-pipe  leading  to  a  valved  gas-outlet  chamber 
and  a  long  narrow  opening  in  the  lower  part  of  the  purifier 
is  connected  by  a  similarly  shaped  box  or  casing  to  a  valved 
gas-inlet  chamber.  The  gas-outlet  and  inlet  chambers 
are  arranged  side  by  side  with  an  opening  in  the  dividing 
wall,  and  the  gas  outlet  and  inlet  pipes  are  arranged 
with  their  open  ends  in  line  with  this  opening.  A  valve 
in  each  chamber  is  arranged  so  that  it  can  be  seated 
either  on  the  opening  in  the  dividing  wall  or  on  the  end 
of  the  gas  inlet  or  outlet  pipe  respectively. — A.  T.  L. 

Incandescence  gas  mantles.     V.B.Lewes.     Fr.  Pat.  403, 195, 
May  21,  1909.   Under  Int.  Conv.,  Jan.  22,  1909. 

Mantles  composed  of  the  oxides  of  aluminium  and 
chromium,  together  with  zirconium  or  thorium  oxide  give 
an  agreeable  Ught  not  so  rich  in  violet  and  ultra-violet 
rays  as  is  the  ordinary  thorium-cerium  mantle,  but  these 
mantles  cannot  be  used  witli  upright  burners  on  account 
of  shrinkage  and  volatiUsation  in  the  hotter  parts  of  the 
flame.  The  patent  is  for  the  use  of  such  mantles  with  an 
inverted  burner,  which  distributes  the  heat  more  evenly, 
and  causes  the  weight  of  the  mantle  to  counteract  the 
tendency  to  shrinkage.  A  suitable  composition  is  : 
aluminium  oxide,  87  per  cent.  ;  zirconium  oxide,  4  per 
cent.  ;  chromium  oxide,  9  per  cent.,  but  when  thorium 
oxide  is  used,  the  composition  may  vary  between  the 
following  limits  :  aluminium  oxide,  48  to  60  per  cent.  ; 
thorium  oxide,  42  to  35  per  cent.  ;  chromium  oxide.  5  to 
10  per  cent.,  and  part  of  the  thorium  oxide  may  be  replaced 
by  zirconium  oxide. — A.  T.  L. 

Electric    incandescence    filaments    of    refractory    metals    or 

their    alloys ;     Manufacture    of    non-carbon    .     W. 

Heinrich,  Charlottenburg,  Germany.     Eng.   Pat.   7092, 
March  24,  1909. 

A  EINDLNO  agent  free  from  carbon  is' made  by  mixing 
SO  grms.  of  dry  pure  powdered  sulphur  with  60  grms.  of 
dry  amorphous  phosphorus  and  heating  the  mixture  until 
combination  takes  place.  After  cooling,  a  dark  metallic 
shining  liquid  remains.  15  grms.  of  the  powdered  amor- 
phous metal,  for  example  tungsten  are  made  into  a  paste 
with  3  grms.  of  the  binding  agent,  and  filaments  formed 
from  this  paste  are  heated  in  vacuo  to  400° — 500°  C, 
whereby  most  of  the  binding  agent  is  expelled  and  a  hard 
metal  phosphide  or  sulphide  compound  is  produced.  The 
filaments  are  finally  sintered  and  converted  into  the  pure 
metal  by  heating  in  vacuo  above  1000°  C. — A.  T.  L. 

Oas  ;  Method  of  manufacturing .     C.  B.  Tully,  Wood 

Green.     U.S.  Pat.  938,919,  Nov.  2,  1909. 
See  Eng.  Pat.  15,194  of  1905 ;  this  J.,  1906,  841.— T.  F.  B. 


Oas   producer.     G.    L.    Morton,    Four   Oaks.     U.S.    Pat. 
939,288,  Nov.   9,   1909. 

See  Eng.  Pat.  3462  of  1908  ;  this  J.,  1908,  848.— T.  F.  B. 

Producer    gas ;     Process    for    enriching    ■ in    carbon 

monoxide.     H.  Trachsler  and  F.  Ernst.  Fr.  Pat.  402,029, 
April  14,  1909. 

See  Ger.  Pat.  211,575  of  1908  ;  this  J.,  1909,  930.— T.  F.  B. 

Pyrometer.     U.S.   Pat.   938,034.     See  XXIII.  Apparatus. 

Candle-making  machinery.    Eng.  Pat.  3559.     -See  XII. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Hydrocarbons  of  the  naphtheneancbenzetie  series  ;  Oxidation 

of  ■  by  treatment  with  air  in  the  presence  of  alkalis. 

K.  W.  Charitschkoff.    Chom.-Zeit.,  1909,33, 1165.     (See 
also  this  J.,  1909,  302,  974.) 

By  the  oxidation  of  petroleum  hydrocarbons  with  air, 
using  an  alkali  as  contact  substance,  the  author  finds  that 
characteristic  acids  are  produced.  These  acids  differ  from 
the  naphthenic  acids  in  their  solubihty  in  petroleum 
spirit  and  in  the  characteristics  of  their  esters  and  salts  ; 
they  also  possess  reducing  properties,  though  no  evidence 
of  the  presence  of  an  aldehyde  group  could  bo  obtained. 
The  purified  acids  are  very  unstable,  and  readily  condense 
to  tarry  matters  upon  warming  or  by  treating  with  strong 
alkali.  A  hydrocarbon  (Ci„H„o,  b.  pt.  169°— 171°  C), 
yielded  upon  oxidation  at  150°  C.  a  syrup  which,  purified 
to  remove  the  naphthenic  acid  also  produced,  gave  an 
acid  containing  73-8  per  cent,  of  carbon  and  7-73  per  cent. 
of  hydrogen.  The  analytical  figures,  and  molecijar  weight 
determinations  agree  with  the  empirical  formula,  C.oHjjO,. 
A  polymerisation  has  thus  taken  place,  hence  the  names 
"  polynaphthenic  "  or  "  asphaltogenic,"  acids  chosen  for 
the  series.  All  members  contain  four  atoms  of  oxygen, 
two  of  which  are  alcoholic,  though  one  of  the  alcohol 
groups  apparently  possesses  a  pseudo-acid  character. 
The  determination  of  the  structure  is  difficxdt,  as  the 
constitution  of  the  monobasic  acid  is  not  quite  clear.  The 
method  of  oxidation  may  bo  useful  in  the  examination  of 
naturally  occurring  hydrocarbons  ;  benzene  hydrocarbons 
yield  crystalline  monobasic  acids,  and  the  fact  that  it  is 
the  side  chains  which  are  attacked  and  oxidised  and  not 
oxygen  which  is  absorbed,  as  in  the  case  of  naphthenes 
and  olofines,  is  difficult  to  explain  by  Kekule's  hypothesis. 
The  constitution  of  the  acid  derivatives  of  benzene  is 
probably  different,  so  far  as  the  ring  is  concerned,  from  that 
of  the  hydrocarbon  itself. — F.  M. 

Durene.     R.  WiUstatter  and  H.  Kubli.     Ber.,  1909,  42, 
4151—4163. 

With  the  object  of  preparing  aminodurene  the  authors 
have  endeavoured  to  prepare  nitrodurene  but  without 
success.  The  action  of  nitric  acid  on  the  hydrocarbon 
always  leads  to  the  formation  of  the  dinitro-derivative. 
Treatment  of  iododurene  with  silver  nitrite  gave  only  a 
very  small  amount  of  the  mononitro-compound  mixed 
with  the  iodo-compound,  and  nitration  with  the  aid 
of  benzoyl  nitrate  gave  lu-nifrodurencCjH^lCHjJsCHj.NOj 
(Pentamethylbenzene  gave  a  mixture  o£  nitro-  and 
w-nitro-  derivatives  and  hexamelhylbonzeno  gave,  with 
1  mol.  of  benzoyl  nitrate,  the  ether  of  pentamethylbenzyl 
alcoliol.  and  with  2  mols.,  lu-dinitrohexamethylbenzeno). 
Aminodurene  was  finally  obtained  by  nitrating  bromo- 
dureno  and  reducing  the  bromonitrodureno  with  zinc  dust 
and  acetic  and  hydriodic  acids.  Aminodurene, 
C,H(CH,)4.NH2,  crystallises  in  prisms  melting  at  75°  0. 
and  boiUng  at  2G1°— 262°  C.   Ithasa  weak  naphthylamine- 
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Cl.  III.— destructive  distillation,  Ac. 


[Dec.  15,  1909. 


like  odoviT  and  is  oxidised  to  duroquinone  without  the 
formation  of  any  product  analogous  to  Emoraldine  or 
Aniline  Black. — J.  C.  C. 

Petroleum      deposits      in      Biisaian      Saklutlin.        Boiird 

of  Trade  J.,  Nov.  25,  1909.  [T.K.] 
The  three  petroliferous  areas  so  far  known  to  exist 
in  Russian  [Sakhalin  are  all  on  the  east  coast,  and  may 
be  distinguished  as  (1)  the  Okha  River  oil-held,  (2)  the 
Boatasin  and  Nutovo  oil-lieids.  and  (3)  the  Nabil  Bay 
oil-held. 

(1)  Okha  River  oil-field. — This  area  contains  a  largo 
"  petroleum  lake  "  covered  with  a  thick  coat  of  asphaltum. 
The  principal  natural  ontcrops  of  petroleum  in  this  area, 
including  this  large  lake  and  another  smaller  one,  are 
found  in  the  Alias  Valley,  through  which  the  Okha  flows 
into  Urkt  Bay.  The  "  i)etroleuin  lake  "  is  close  to  the 
junction  of  this  river  with  the  Berakian.  There  are 
also  many  outcrops  in  lateral  valleys  known  as  JIalaya 
i.nd  Ivanovskaya.  Thoy  are  in  the  form  of  holes  full 
of  water,  on  the  ton  of  which  Hoats  a  depo-sit  of  petroleum 
some  three  inches  thick,  of  heavy  consistency  and  greenish- 
hlack  in  colour. 

(2)  lioalttsin  and  Nulovo  Biver  oil-fields. — This  area 
is  the  one  to  whicli  most  attention  has  been  paid.  In  1898 
there  were  found,  some  eight  miles  from  the  mouth  of 
the  Nutovo  river,  a  numlier  of  petroleum  outcrops  re- 
sembhng  those  in  the  Alias  Valley,  and  al.so  live  "  petroleum 
lakes  "  of  a  similar  nature  to  those  on  the  Oklia,  the 
largest  being  420  ft.  by  1,400  ft.  The  "  lakes "  are, 
in  reality,  considerable  areas  covered  with  petroleum 
in  a  decomposed  state,  in  parts  liquid  and  in  parts  in  the 
form  of  asphaltum.  In  1901,  boring  operations  were 
commenced  on  the  Boatasin  ;  two  petroliferous  layers,  j 
both  in  sand-stone,  were  discovered,  the  first  at  a  depth 
of  150  ft.  and  the  other  at  237  ft.  In  1906  several 
14  ft.  shafts  were  sunk  in  the  Nutovo  district,  in  all  of 
which  was  founil  a  thin  crust  of  asphaltum  above  a  layer 
of  peat  some  2  ft.  in  thickness  and  soaked  with 
petroleum,  which  towards  the  top  was  continually  changing 
from  a  greenish- black  liquid  state  to  a  thick  state,  and, 
on  the  surface,  was  quite  viscous  and  black.  Under 
the  layer  of  peat  was  sand  strongly  impregnated  with 
petroleum,  and  billow  this  again  was  sandy  clay.  The 
quantity  of  petroleum  collecting  in  the  shafts  did 
not  exceed  5  to  6  gallons  in  24  hours.  Abundant 
inflammable  gases,  mainly  methane,  issued  from  holes 
in  the  peat-hag  in  the  region  of  the  petroleum  lakes. 

Buildings  are  now  being  erected  on  these  fields  and 
systematic  boring  will  commence  on  the  arrival  of  new 
plant. 

(3)  Nabil  Bay  oil-field. — This  area  consists  of  (a)  deposits 
on  the  Noglik  River,  a  tributary  of  the  Imtohin,  which 
runs  into  the  Timi  River  close  to  its  mouth,  and  (b)  deposits 
round  the  south-east  corner  of  Nabil  Bay.  From  a  2G-ft. 
shaft  sunk  in  the  Noglik  territory  8  to  10  gallons  of  heavy 
dark  green  petroleum  were  obtained  in  24  hours,  the 
specific  gravity  being  0-9  at  17-5°  C. 

The  level  of  the  petroUferous  strata  in  the  Nutovo 
deposits  is  probably  a  deep  one  in  comparison  with  that 
of  the  .lapancse  oil-fields,  the  first  deposits  being  at  not 
less  than  COO  ft.  and  the  second  layer  at  about  2,000  ft. 
Sakhahn  petroleum  is  rich  in  kerosene,  containing 
probably  85  per  cent.  The  oil  will  probably  not  play  in 
fountains,  but  will  require  pumping. 


Atphaltvm  ;  Analysis  of  .     E.   Bomemanm,  Chem., 

Zeit.,  1909,  33,  1225—1226. 

AspiiALTti.M  products  wliich,  on  account  of  their  sticky 
or  tarry  nature,  cannot  bo  pulverised  in  the  ordinary 
manner,  are  moistened  in  an  agate  mortar  with  alcohol 
and  thoroughly  ground  vnitil  reduced  to  a  smooth,  more 
or  less  stiff  paste,  alcohol  or  water  being,  if  necessary, 
added  during  the  operation.  The  mortar  is  then  heated 
with  occasional  or  constant  stirring  of  the  contents, 
until  these  are  left  in  powder  form.  l)rying  is  completed 
at  105° — 110°  C.  The  bitumen  determination  is  made 
as  follows  : — In  a  small  beaker  2  grms.  of  finely  powdered 
asphaltum  are  moistened  with  2  c.e.  of  alcohol  and  shaken 
with  10  c.e.  of  hydrochloric  acid  (sp.  gr.  1-12).  After 
about  10 — 15  minutes,  when  the  evolution  of  carbon 
dioxide  has  ceased.  50  c.e.  of  water  are  added,  the 
separated  bitumen  allowed  to  settle,  and  the  su])ernatant 
liquor  decanted  through  a  filter  (4  in.  diameter  and  free 
from  fat)  on  which  about  1  grm.  of  very  finely  divided 
asbestos  has  been  previously  deposited  from  aqueous 
suspension.  The  bitumen  is  rinsed  on  to  this,  and  the 
funnel,  beaker,  and  gla.ss  rod  used  in  filtering  are  dried 
for  1  — U  hours  at  10.5°— 110°  C.  The  bitumen  is  now 
rinsed  from  the  beaker  and  rod  with  about  75  c.e.  of 
chloroform-alcohol  mi.xture  (10:2),  the  first  portions 
running  through  being  returned,  if  necessarj-.  to  the 
filter.  The  flask  containing  the  solution  is  then  attached 
to  a  Soxhlet  apparatus,  and  the  filter  extracted  in  the 
usual  way.  If  an  asbestos  filtering-tube  be  employed 
instead  of  filter  paper,  \  —  1  grra.  of  finely  divided  asbestos 
must  be  added  to  the  mass  in  the  beaker  to  ensure  perfect 
filtration.  Various  measures,  which  may  be  taken  to 
accelerate  the  drying  of  the  bitumen,  are  also  mentioned. 
To  obtain  accurate  results  when  determining  the  gypsum 
in  crude  asi)haltuni.  the  residue  left  after  removal  of  the 
bitumen  with  cldoroform  must  be  exhausted  with  warm 
water  and  the  extract  added  to  the  acid  solution  first 
obtained.  In  the  determination  of  silica,  etc.,  the 
asphaltum  should  be  first  incinerated  until  carbon  is 
entirely  removed,  in  order  that  pure  and  white  silicic 
acid  bo  subsequently  obtained. — J.  L.  H. 

Asphaltic material ;  Chemical  examination  of .     S.  W. 

Parr,  B.  Mears.  and  D.  L.  Weatherhcad.     J.  Ind.  Eng. 
Chem.,   1909,   1.   751—7.54. 

The  principle  of  the  following  method  Ues  in  obtaining 
as  complete  a  solution  as  possible  of  the  bitumen,  and 
separating  successive  precipitates  from  this  solution  by 
the  addition  of  other  solvents  : — 0-5  grm.  of  the  powdered 
sample  (e.g..  gilsonilc)  is  dissolved  in  5  c.e.  of  carbon 
bisiJphide.  and  the  solution  treated  with  100  c.e.  of 
hexane  (sj).  gr.  0-0516).  The  precipitate  (No.  1).  which 
corresponds  to  the  "  asphalteno  "  of  the  usual  methods, 
is  filtered  off  into  a  Gooch  crucible,  after  standing  for 
2  hours,  and  dried  at  105°  C.  until  constant  in  weight. 
The  filtrate  is  evaporated  to  dryness  on  the  water-bath, 
the  residue  taken  up  with  10  c.e.  of  hexane,  and  the 
solution  ])ourcil.  with  continual  stining,  into  300  c.e.  of 
methyl  alcoliol.  The  resulting  ])recipitate  (Xo.  2)  is 
collected  and  dried  at  105°  C.  as  before.  The  filtrate 
from  the  second  jirecipitate  is  evaporated  to  dryness, 
and  the  residue  (No.  3)  dried  and  weighed.  The  following 
average  results  were  thus  obtained  in  the  analysis  of 
typical  asphaltum  products  : — 


Material. 

Precipitate 
No.  1. 

Precipitate 
No.  2. 

Precipitate 
No.  3 

Total. 

I.  flilsonite.  4  samples    

per  cent. 
47-l« 
6-85 
28-71 
18-28 
18-82 
2«-13 
18-43 

21-0 

per  cent. 
4307 
7S-I.S 
33-38 
64-61 
40-20 
48-7B 
33-39 

none 

per  cent. 
10-10 
19-71 
17-97 
17-22 
22-19 
21-30 
22-20 

49-77 

per  cent. 
99-99 

II.  "  Sarco  pptrolene.'*  8  samples 

III.  Mixture  of  I.  and  II.  in  ciiiial  parts  (6) 

IV.  .Mixture  of  I.  and   II.  (1  :  3),  7  samples 

99-92 
100-OB 
»9-9« 

VI.  Mixture  of  I.,  II.  and  V.  in  equal  parts '. 

96-19 

vn.  Trinidad  Lake  a«phaltuni  cement  (5  samples)   

Vin.  Pure  coal-tar  pitch  (2)  

100-10 
fincludint;  27  per 
cent.  Insnluble  In 
CSj.) 

Vol.  XXVIU.,   No.  23.] 
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The  precipitates  (No.  1)  were  all  solid  at  105°  C,  with  the 
exception  of  those  from  the  coal-tar,  which  were  viscous  at 
the  ordinary  temperature,  and  Uuid  at  105°  C.  Pre- 
cipitate No.  2  was  sticky  and  soft  at  10.5°  C.  in  the  case 
of  gilsonite,  and  liquid  in  the  other  ca.ses  at  that  tem- 
perature, whilst  precipitate  No.  3  resembled  machine 
oil  except  that  it  was  more  viscous.  The  mixtures  showed 
the  same  general  agreement  in  the  divisions  of  the  hydro- 
carbons as  their  components,  and  in  the  case  of  mixtures 
containing  hard  bitumen  and  tempering  oil,  the  pro- 
portions of  the  latter  could  be  approximately  determined, 
provided  that  their  percentage  composition  by  this 
method  of  analysis  were  known.  Loss  of  volatile  sub- 
stances in  the  melting  process,  however,  would  probably 
cause  some  discrepancy  between  the  theoretical  and 
actual  results.  The  proportion  of  precipitate.  No.  1, 
was  found  to  stand  in  direct  relationship  to  the  sp.  gr. 
of  the  precipitating  solvent,  and  the  preference  was 
given  to  hexane  as  being  more  nearly  constant  in  com- 
position than  the  heavier  petroleum  distillates. — C.  A.  M. 

Patents. 

.  Tar  ;    Treating  to  recover  certain  light  constituents, 

and  to  facilitate  subsequent  distillation.  A.  Gutensohn, 
London.  Eng.  Pat.  21,800,  Oct.  15,  1908. 
One  hundred  parts  of  an  acid  solution  obtained  by 
dissolving  1  part  of  chromic  acid  in  2  parts  of  water  and 
adding  2  per  cent,  of  concentrated  sulphuric  acid,  are 
placed  in  a  suitable  closed  vessel  provided  with  an 
agitator  and  connected  to  a  condenser.  Two-tliirds  of 
the  weight  of  gas-tar  are  added  and  the  heat  evolved 
is  said  to  be  sufficient  to  vaporise  the  hghter  constituents 
of  the  tar,  which  pass  into  the  condenser  and  are  recovered. 
The  solution  is  then  drawn  off  and  the  heavier  oils  distilled 
off  from  the  residue  in  the  usual  manner,  but  it 
is  claimed  that  this  can  be  effected  at  a  lower  temperature 
than  that  which  is  necessary  with  untreated  tar  and  that 
no  trouble  from  boiling  over  is  to  be  anticipated.  In 
order  to  obtain  pitch  of  the  right  quality,  the  distillation 
is  stopped  when  yellow  fumes  make  their  appearance. 
It  is  claimed  that  the  pitch  obtained  from  treated  tar  is 
more  valuable  than  that  from  untreated  tar  and  that  it 
is  more  elastic. — W.  H.  C. 


Liquids  [tor] ;  Process  for 
Apparatebau-Ges.  "  Kohn." 
1908. 


the    evaporation    of    — — . 
Ger.  Pat.  215,005,  Oct.  8, 


In  this  process,  which  is  specially  suitable  for  the  dis- 
tillation of  tar,  the  vapours  evolved  are  passed  through 
a  superheater  and  then  again  brought  in  contact  with 
the  tar  which  is  being  distiUed.  The  apparatus  used  is 
shown  in  the  accompanj-ing  diagram.  The  tar  is  forced 
by  tlie  pump.  A,  through  the  coil,  B,  disposed  in  the 
cooler  part  of  the  furnace.  The  hot  tar  fiows  from  the 
upper  end  of  the  coil,  B,  into  the  vessel,  C,  and  overflows 
as  shown.  The  vapours,  or  a  portion  of  them,  pass 
through  the  superheater,  U,  and  then  enter  the  lower 
part  of  the  wide  pipe,  II,  up  which  they  rise,  meeting 
the  descending  hot  tar.  The  vapours  pass  away  finally 
through  the  pipe,  E,  to  the  condensing  apparatus. — A.  S. 

Ammoniacal  liquor;    Extraction  of  ammonia  from  . 

M.    Herry.     Fr.    Pat.    403,056,    May    14,    1909. 

The  liquor,  separated  from  tar,  is  treated  with  a  current 
of  carbon  djoxide  in  order  to  convert  ammonium  sulphides 
into  carbonate.  Sodium  carbonate  is  then  added  in  order 
to  decompose  cyanides,  thiocyanates,  etc.,  and  the 
liquor  is  concentrated.  The  concentrated  hquor  can  be 
used  for  the  production  of  ammonium  carbonate  crystals, 
or  the  ammoniacal  vapours  can  be  mixed  with  the  crude 
gas  from  the  retorts  in  order  to  iorm  ammonium  sulphide, 
carbonate,  thiocyanate,  etc.,  which  can  be  removed  by 
washing,  thus  purifying  the  gas  without  the  use  of  iron 
oxide.— A.  T.  L. 

Rendering  barrels  for  oil  liquid  tight.     Eng.    Pat.   5206. 
See  I. 

Vehicles  for  paints  [from  mineral  oil  residuum].     Eng.  Pat. 
2114.     See  XUIA. 

Rejuvenating  asphalt.     U.S.    Pat.    938,698.     See   IX. 


IV,— COLOURING    MATTERS    AND 
DYESTUFFS. 

Indian  indigo  crop.      Chem.   Trade   J.,   Nov.    13,    1909. 
[T.R.] 

The  First  General  Memorandum  on  the  indigo  crop  of 
the  season  1909-10,  issued  by  the  Commercial  Intelligence 
Department  of  India,  says  that  the  average  area  under 
the  crop  in  the  last  five  years  was  487,200  acres  ;  but  in 
1908-9  the  total  acreage  was  only  237,600  acres 
(revised  figures).  The  area  now  reported  for  1909-10 
amounts  to  214,600  acres.  The  figures  in  brackets 
following  the  name  of  each  province,  indicate  what  per- 
centage of  the  total  indigo  area  of  British  India  is  ordinarily 
cultivated  in  that  province. 

Bengal  (37-1  per  cent. ). — The  area  sown  tliis  year  is  esti- 
mated at  107,700  acres  as  comiiared  with  135,300  acres 
last  year.  The  season  has  been  unfavourable.  The 
average  outturn  for  the  province  as  a  whole  is  estimated 
at  70  per  cent,  of  the  normal  as  compared  with  73  per 
cent,  last  year.     [Normal=20  lb.  per  acre.] 

Madras  (33-7  per  cent.)  reports  the  total  area  sown  in 
raiyatwari  villages  up  to  the  end  of  August  to  be 
41,900  acres,  which  is  24  per  cent,  more  than  the  area 
sown  in  the  corresponding  period  of  last  year.  The 
increase  is  mainly  attributed  to  timely  ruins.  The  area 
reported  from  villages  other  than  raiyatwari  is  1,300 
acres  as  compared  with  1,700  acres  last  year.  The 
condition  of  the  crop  fair  to  good. 

United  provinces  (16-7  per  cent.) — The  total  ari^a  sown  is 
at  present  estimated  at  31,500  acres  compared  with  30,700 
acres  last  year.  Germination  was  good.  For  the  province 
as  a  whole  the  yield  is  estimated  at  80  per  cent 
of  the  normal  compared  with  85  per  cein.  last  year. 
[Normal-=18  lb.  per  acre.] 

Panjab  (10-8  per  cent.)  estimates  the  area  sown  to  be 
32,200  acres  as  against  36,200  acres  last  year.  The  decrease 
is  confined  to  Multan,  and  is  due  to  a  short  supply  of 
water  in  the  canals  at  sowing  time  and  to  the  presence 
of  locusts. 
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[Doc.  li,  1809. 


Indigo  ;   Action  of  primary  amines  on  .     (Addendum 

to   Part   I.)     E.  Grandmougin.   Bur.,    1909,  42,    4218. 
(Compare  this  J.,  1909,  1189.) 

7  :  7'-Dimethj'lindigo  can  be  characterised  by  its  spec- 
troscopic behaviour.  It  dissolves  in  xylene  with  a  violet 
blue  colour :  the  dilute  solution  shows  an  absorption 
band  at  X=603-8,  whilst  the  corresponding  band  in  the 
case  of  indigo  is  at  X  =  591-4.  In  glacial  acetic  acid  the 
bands  are:  Indigo,  X=615-9,  and  dimethylindigo, 
X=617-7.— J.  C.  C. 


Indigo ;    Mechanism   of  formation   of  from   anihra- 

nilic  acid  and  jiolyhydroxy-compoxinds.  A  ntw 
synthesis  of  indigo.  Preliminary  cominujtication.  I. 
Ostromisslenski  and  A.  Panililow.  J.  Kuss.  Phys.- 
Chem.  Ges.,  1909,  41,  784-789.  Chem.  Zcntr.,  1909, 
2,  1749-1750. 

SlARTrxo  from  the  fact  that  h)-droxy-derivatives  of  hydro- 
carbons are  converted  into  carboxylic  derivatives  when 
fused  with  alkahs  at  high  temperatures,  the  authors 
represent  the  formation  of  indigo  on  heating  anthranilic 
acid  with  potassium  hydroxide  and  glycerol  or  other 
polyhydroxy-compounds  by  the  following  scheme : — 


Aniline    Black.     R.    Willstatter    and    S.    Dorogi.    Ber., 
1909,  42.  4118-413:..     (Compare  this  J.,  1909,  695). 

The  authors  distinguish  the  various  forms  of  Aniline 
Black  as  follows  :  (1)  Triquinonoid  Black  (i.e.  the 
formula  contains  three  quinonoid  groupings)  obtained 
by  the  action  of  bichromate  on  excess  of  aniline  solution, 
also  by  using  chlorate  and  persulphate  as  oxidising  agents, 
has  the  formula,  CjjH„Nj.  (2)  Tetraquinonoid  Black 
obtained  by  further  oxidation  of  the  preceding  with 
hydrogen  pcro.xido,  by  the  action  of  excess  of  oxidising 
agents  on  aniline,  in  which  j.rocess  is  included  that  of 
A.  G.  Green  (oxidation  of  aniline  salt  in  presence  of  copper 
sulphate  and  a  little  pphenylenediamine  by  air)  and 
also  oxidation  with  chloric  acid.  Willstatter  and  Moore's 
"  Polymerisation  Black  "  also  consists  of  this  variety. 
All  these  different  preparations  of  oxidised  Black  are 
almost  quantitatively  oxidised  to  p-benzoquinone  ;  they 
all  lose  one-eighth  of  their  nitrogen  as  ammonia  (showing 
that  the  molecule  contains  C,,)  ;  and  they  combine  with 
4-5  per  cent,  of  hydrogen  chloride,  indicating  the  reacting 
fourth  quinonoid  nucleus.  When  the  triquinonoid  Black 
is  hydrolysed  and  then  treated  with  hydrogen  peroxide, 
it  yields  the  same  tetraquinonoid  oxy-compound  as  docf 
the  tetraquinonoid  Black  when  hydrolysed.  The  colour 
reactions  of  these  compounds  are  as  follows  : — 


Aniline  Black. 

Formula.       j              Base. 

Salte. 

Base  with 
■olpbur  dioxide. 

Solution  in 
sulphuric  acid. 

Triquinonoid 

C.sHwNg 

dark  blue                          grfen 

becomes  bright  green 

reddish  violet 

Tetraquinonoid 

C«,Hs«Ns 

blue  black          |          dark  preen 

verj-    dark    green 

Hydrolysed  triquinonoid 

Ci.HjjON,      1     bluish    dull    black 

• 

greenish  black 

greenish  black 

bluer     shade     of 
violet 

Hydrolysed  tetraquinon- 
oid 

Cj.H.jON,     '               dull  black 

dull  black 

remains  black 

<^6^4<ca,H  +  '^3H6(  OH  h-* 
p  „  ^NH.('Hi.CH(OH).CH,(OH) 

r  TT  ^NH.CH,.CH(OH).CO,H 


P  „  ^NH.CH^.CHJOH) 


CeHj^QQ  >CH, 


^  Ti  ^NH.CHj.COjE 
C6H4<co,H 


CcH4<gQ>C:  C<;pQ>C6H4. 


If  aldehydes  are  used  in  place  of  glj-cerol,  the  reaction 
follows  a  similar  course,  except  that  Schifi's  bases  are 
first  formed  : — 


(^6BLi<rnn  +  CHjiCH.CHO  - 


"CO.H 


p  „  ^N:CH.CH:CHj 
^«"*<C08H 


r,  „  ^NH.CH,.CH(OH).CH,(OH) 
'"•"*"^CO,H 

The  production  of  indigo  in  a  similar  manner  on  heating 
a  mixture  of  o-aminobenzylalcohol,  glvcerol,and  potassium 
hydroxide  to  200°-300°  C.  is  well  suited  for  a  lecture 
experiment. — A.  S. 

Dimethylaniline-isalines ;    Oxidation  of .     N.  Danaila. 

Comptes  rend.,  1909,  149,  793-795. 

DiMETHYLANiLrNEiSATiNE  and  its  substituted  derivatives 
of  the  general  formulae, 

NH<^6l^^>qC,a,.N(CH,),],  and 

NH<^^5^C[C6H4.N(CH,),1., 

where  X  =  Cl,  Br,  NO,,  and  Xj,  =  Cl,,  Br„  when  oxidised 
with  lead  peroxde  in  presence  of  acetic  acid,  yield  dyestuffs 
analogous  to  Malachite  Green.  The  author  considers 
that  these  dyestuffs  are  most  probably  represented  by 
the  formula. 


Oi 


_     :  C[CeH4.N(CH,),], 
NH, 


CO. 


The  hydrolysed  compounds  can  be  more  easily  obtained 
by  employing  an  excess  of  strong  oxidising  agents.  The 
authors  are  of  the  opinion  that  Emeraldine  consists  of 
the  triquinonoid  Black  and  suggest  that  the  name  be  now- 
used  to  denote  the  polyraeridc  of  phenylquinonedi-imine 
of  the  formula, 

C,H5.NH.C.H,.NH.C,H,.N:C,H,  :NH 

With  regard  to  the  technical  production  of  Aniline  Black 
on  the  fibre,  the  steaming  and  other  processes  which  are 
necessary  to  obtain  an  ungreenablo  Black,  result  in  the 
production    of    the    hydrolysed    tetraquinonoid    Black. 

—J.  C.  C. 


Quinonedi-imines ;     Polymerisation    of  .     B.     Will- 
statter and  H.  KubU.  Ber.,  1909,  42,  4135-4151. 

With  the  object  of  throwing  light  on  the  constitution 
of  Willstatter  and  Moore's  Emeraldine,  the  authors  have 
studied  the  polymerisation  of  para-substituted  phenyl- 
quinonedi-iraines,  in  particular  quinouctolyldi-imine, 
CHj.CjHj.NiCgH^iNH,  and  the  corresponding  anisyl 
compound.  Although  phenylquinonedi-imine  polymerises 
readily  to  the  dimolecular  Emeraldine.  the  para-substituted 
derivatives  polymerise  only  with  difficulty  and  then  a 
trimolecular  imine  is  formed  which  differs  considerably 
from  Emeraldine.  A  corresponding  trimolecular  imine, 
can  bo  prepared  from  phenylquinonedi-imine  itself  when 
it  is  subjected  to  the  same  method  of  condensation,  namely, 
passing  hydrogen  chloride  through  the  solution  of  the 
imine  in  methyl  alcohol.  Oxidation  experiments  lead 
to  the  conclusion  that  the  unsubstitutcd  trimolecular 
polymeride  has  the  constitution, 

NH 


CHj.NH.C,H4.NH|[^ 


NH.CeH4.NH.C,H6 
N.CeH» 
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and  the  corresponding  methyl  derivative  the  constitution, 

CH,.CeH,.NH.CeH,(NH,).N  : 

CeHjCNH.CeHj.NH.CeHi.CH,)  :  N.C5H4.CH3. 

Willstatter  and  Moore's  "  red  imino  "  has  probably  the 
constitution,  C'5H5.N:C'jH,:N.CjH4.N:C6H4:0.  This  con- 
clusion is  confirmed  by  the  fact  that  its  methyl  homologue 
is  obtained  by  oxidising  the  leuco-base  prepared  by 
oxidising  cquimolecular  proportions  of  p-hydroxydiphenyl- 
amine  and  /j-aminophenyl-p-tolylamine  with  hydrogen 
peroxide.  It  forms  brick  red  crystals  melting  at  205°- 
206°C.  A  corresponding  red  imine  containing  the 
methoxy-group,  CH30.CeH,,N:CeHj:N.CeH4.N:C,H4:0, 
was  also  prepared  in  an  analogous  manner. — J.  C.  C. 

Flaveosine.     E.   Grandmougin  and  A.   Lang.   Ber.,   1909, 
42,   4014-4019. 

The  authors  have  prepared  Flaveosine  as  follows  : — 
diethyl-TO-phenylenediamine  is  acetylated  by  heating  the 
base  (10  grms.)  with  glacial  acetic  acid  (12  grms.)  and 
a  few  drops  of  acetic  anhydride  for  7  hours.  The  mono- 
aoetyl  derivative  thus  produced  (9-1  parts),  is  heated  with 
phthalic  anhydride  (3'3  parts),  and  acetic  anhydride 
(2-25  parts)  for  5  hours  at  150°C.,  whereby  diacetyl- 
diaminodiethylanihnephthalein, 

(CjHsljN — ^^f>  „ p    p  TT  ^N(C2H5)2 

CHsCO.NH-^^sHs    S(-^8U3'^jjH.C0CH3 

C^«  0 

CO 

is  obtained.  When  this  is  boiled  with  20  parts  of  20  per  cent, 
hydrochloric  acid,  Flaveosine  is  obtained  in  orange  yellow 
needles,  m.pt.  333°C.  Its  constitution  is  therefore 
proved  to  be  represented  by  the  formula, 

N 


(CA),N| 


N(C,H5), 


Flaveosine  dis.solves  readily  in  methyl  and  ethyl  alcohols, 
in  acetic  acid  and  acetone  ;  the  solutions  exhibit  a  green 
fluorescence.  It  is  less  soluble  in  benzene,  ethyl  acetate, 
chloroform  or  carbon  tetrachloride  and  insoluble  in  ether 
and  light  petroleum.  The  solution  in  sulphuric  acid  is 
bright  yellow  with  a  blue-green  fluorescence  ;  on  dilution, 
a  deep  red  solution  with  a  faint  brown  fluorescence  is 
obtained  which,  on  further  dilution,  becomes  yellowish 
orange  with  a  green  fluorescence.  The  ethyl  ester,  on 
bromination,  gives  a  red  tetrabromo-derivative.  The 
corresponding  dyestuff  containing  methyl  groups  instead 
of  the  ethyl  groups  of  Flaveosine,  was  prepared  in  an 
analogous  manner ;  it  dyes  silk  yellow  with  a  green 
fluorescence,  and  yields  a  tetrabromo-derivative. — J.  C.  C. 

Fastness  to  light  0/  some  coal  tar  colour  lakes,  and  their 
behaviour  as  printing  colours.  E.  Valenta.  Chem.- 
Zeit.,  1909,  33,  1165—1167. 

The  belief  that  all  the  artificial  dyestuffs  are  much  more 
fugitive  to  light  than  the  natural  ones  is  quite  without 
foundation,  and  arose  through  the  manufacturers  being 
led  by  the  brilliance  of  the  shades  to  use  the  dyestu08 
for  purposes  for  which  they  were  unsuited.  At  first  some 
of  the  Ahzarin  colours  alone  combined  brilliancy  with  a 
high  degree  of  fastness,  but  now  there  are  many  products 
which,  for  colour  lakes,  will  fulfil  all  requirements  in  these 
respects,  for  example,  the  Azophor  colours,  the  Azarines, 
Lithol  Red,  Permanent  Red,  Pigment  Scarlets,  etc. ; 
also  within  the  last  few  years  many  new  dyestuffs  have 
been  produced  of  such  properties  that  no  complaint  as 
to  want  of  fastness  can  be  substantiated.  In  comparative 
trials,  the  author  employed  as  standard  the  alumina-oil 
lakeof  Alizarin  (Turkey  Red),  and  found  that  lakes  prepared 
with  some  of  the  newer  dyestuffs  show  a  much  greater 
degree  of  fastMoss  even  than  this.    He  reports  upon  the 


fastness  of  some  43  colour  lakes  (15  red,  10  yellow  and 
orange,  4  green,  and  14  blue  and  violet),  giving  the  class 
to  which  each  dyestufl[  belongs,  the  method  of  preparation 
of  the  lake  and  the  printing  paste,  the  method  of  exposure, 
and  tlie  results  thereof,  and  certain  other  interesting  data. 
Among  the  red  colouring  matters  the  lakes  of  Helio  Fast 
Red  RL  and  Heho  Fast  Pink  RL  (By.)  are  of  much 
superior  fastness  to  Alizarin,  and  Ahzarin  Red  1  B  Paste 
Extra,  Pigment  Fast  Red  HL  and  Alizarin  Red  RX 
Paste  (M.L.B.)  are  quite  equal  to  it.  Heho  Fast  Yellows 
6  GL  and  GL  (By.)  are  of  much  greater  fastness  than  the 
standard,  and  with  the  higldy  resistant  and  brilliant 
Helio  Fast  Blue  B  (By.)  must  give  very  fast  shades  of 
green.  Helio  Fast  Violet  (By.),  Alizarin  Direct  Violet 
(M.L.B.)  and  the  Orthocyanines  (Berlin)  are  also  exceed- 
ingly fast.  Very  interesting  is  the  behaviour  of  the 
Ethyl  Green  lake.  This  lake  is  prepared  by  precipitation 
(fixation)  of  BriUiant  Green  (a  fugitive  colour)  with 
"green  earth:  "  and  was  found,  as  a  printing  colour,  to  be 
much  faster  than  many  of  the  other  greens  tested. — F.  M. 

Capillary  rise  of  dyestuffs.     L.  Pelet-Jolivet.  Z.  Chem.  Ind. 
KoUoide,  1909,  5,  238—243. 

The  author  reported  recently  (this  J.,  1909,  85)  on  the 
capillary  rise  of  dyestuffs  in  filter-paper.  The  present 
results  were  obtained  with  strips  of  hnen,  wool,  and  silk. 
As  in  former  cases,  the  rise  was  found  to  be  small  when  the 
affinity  of  the  dyestuff  for  the  material  of  the  strip  was 
small.  The  colour-bases  show  a  medium  rise,  which  is 
generally  smaller  than  that  of  the  colour-acids.  The 
Rhodamines  show  an  intermediate  behaviour.  Ihe 
difference  between  colour-bases  containing  the  amino- 
group  and  those  containing  a  disubstituted  amino-group 
is  similar  to  that  observed  on  cellulose  fibre  (toe.  ot.). 
In  general,  dyestuffs  of  colloidal  character  ascend  a 
shorter  distance  than  the  more  crystalline  dyestuffs  of 
similar  composition.  The  influence  of  electrolytes  was 
investigated  and  was  of  the  same  kind  as  when  cellulose 
was  used.  Increase  of  temperature  appears  to  lessen 
the  capillary  rise.  Solutions  in  alcohol  and  acetone 
showed  considerable  rise,  but  no  separation  of  dyestuff 
and  solvent,  .pointing  to  very  weak  adsorption.  Other 
things  being  equal,  the  addition  of  an  electrolyte  causes 
a  tendency  to  diminution  of  the  charge  on  a  phase  boundary, 
coagulation  of  a  colloid,  increased  adsorption  in  dyeing 
processes,  and  diminution  of  capillary  rise. — E.  F. 

Patents. 

Colouring    matters    [dyestuffs]  of    the    pyrazolone    group  ; 

Manufacture  of  .     J.  Y.  .lohnson,  London.     From 

Badische  Anihn  und  Soda  Fabrik,  Ludwigshafen, 
Germany.  Eng.  Pat.  1244,  Jan.  18,  1909. 
Greenish  yellow  dyestuffs  fast  to  light  are  obtained  (1) 
by  combining  two  molecular  proportions  of  the  hydrazine 
of  3-chloro-2-amino-l-methylbenzene-5-sulphonic  acid  with 
dihydroxytartaric  acid  ;  (2)  by  combining  one  molecular 
proportion  of  the  above  hydrazine  with  oxalyl-acctic  ester 
to  form  a  pyrazolone,  saponifying,  and  acting  on  the 
resulting  product  with  one  molecular  proportion  of  the 
diazo  derivative  of  the  first-mentioned  siilphonic  acid. 

- — J.  L.  H. 

Hexabromindigo  ;    Manufacture  of  greenish-blue  .     0- 

Imay,  London.  From  Farbwerke  vorm.  Meister, 
Lucius  und  Briining,  Hoechst  a/M.,  Germany.  Eng. 
Pat.  2609,  Feb.  3,  1909. 
Although  the  statement  has  been  made  that  by  the 
direct  bromination  of  indigo  or  of  dibromo-indigo,  no- 
higher  derivative  than  tetrabromo-indigo  can  be  obtained, 
it  is  now  found  that  penta-  and  even  hexa-bronio-indigo 
is  obtained  when  suitable  conditions  are  chosen.  Such 
conditions  consist  in  the  use  of  excess  of  bromine,  raised 
temperature,  a  longer  period  of  treatment,  or  more  highly 
concentrated  sulphuric  acid.  Several  exam))les  of  the 
method  of  working  are  given.  The  hcxa-bromo-indigo 
produced,  dyes  in  the  vat  clear  greenish-blue  tints,  and 
differs  in  constitution  and  properties  from  the  hexa- 
halogenindigo  produced  by  the  bromination  of  p.p.- 
dichloro-indigo. — F.  M. 
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[.420]  dyestuffs  which  can  be  developed  ;  Process  for  pre- 
paring   .     Farbwerke   vorm.   Mei8ter.   Lucius,   uiid 

Briiuiug.  Gor.  Pat.  214.798,  April  3,  1908.  Addition  to 
Gor.  Pat.  208,908,  March  29,  1908  (see  this  J.,  lUUit, 
517). 

DiAZOTiSED  inonoiiitrobpiizoylatpd  diamines  arc  combined 
with  nitroar_vlacid_vl-2.5.7-amiuonaphtholsulphomc  acids, 
and  the  dinitro-azo  dyestuffs  reduced  to  the  corresponding 
diaminocompounds. "  The  dyestuffs  dye  unmordanted 
cotton  red  shades,  wliich  are  rendered  "fast  to  washing 
and  "  bleeding  "  by  diazotisation  and  development  with 
^-naphthol.  An  example  is  given  in  which  diazotiscd 
p-nitrobenzoyl-p-phenylenediamine  is  combined  with 
m-nitrobcnzovl.2.5.7-aminonaphtholsulphonie  acid. 

— T.  F.  B. 

l-Aminonaphthalene-i.l-disulphonic  acid  and  1-amitio- 
naphthalene-2.i.l-trisulph(mic     acid     from      IS-dinitro- 

naphthalene  ;    Process  jor  preparing  .     Farbwerke 

vorm.  Meister,  Lucius,  und  Briining.  Ger.  Pat.  215,338, 
Oct.  7,  1908. 

I.8-DrNiTKi)N.\PHTiiALE>,E  is  treated  with  solutions  of 
sulphites  (e.g.,  about  40  per  cent,  strength),  at  70°— 90°  C, 
for  6  to  8  hour.s,  using  about  0  mols.  of  sulphite  to  each 
molecule  of  dinitronaphthalcno  ;  in  this  way  3  mols.  of 
free  alkali  hydroxide  arc  formed,  which  must  be  neutralised 
or  otherwise  removed,  or  formation  of  yellow  products  will 
result ;  this  can  bo  aceomphshed  by  addition  of  mineral 
or  organic  acids,  or  by  pas.sing  carbon  dioxide  tlirough  the 
liqujd,  or  by  addition  of  a  bisulphite  or  bicarbonate,  to 
keep  the  solution  neutral  or  very  shghtly  alkahne  ;  or, 
'^esired,  ammonium  salts  may  be  added'to  the  sulphite. 
Wlien  the  solution  is  clear,  it  "is  cooled,  and  the  crystals 
of  l-naphthylsulphamine-4.7-disulphonic  acid  separated, 
and  converted  by  dilute  mineral  acidinto  1-naphthvlamine- 
4.7-disulphonic  acid.  The  mother  liquor  is  trea'ted  with 
mineral  acid,  and  the  mixture  ot  naphthvlaminc-di-  and 
tnsulphonic  acids  separated   by  fractional"  crvstailisation. 

"— T.  F.  B. 

Dyestuffs  for  animal  fibres  and  processes  for  obtaining 
them.  H.  R.  Vidal.  First  Addition,  dated  Aug.  29, 
1908,  to  Fr.  Pat.  391.465.  Aug.  29.  1907. 

TliE  dyestuffs  described  in  the  main  patent  (see  this  J.. 
1908.  11,50)  may  be  obtained  by  effecting  the  oxidation 
in  an  alkaline  instead  of  in  a  neutral  solution.  In  presence 
of  alkali,  tlio  reactions  proceed  more  smoothly.  The 
dj'eings  may  be  rendered  faster  by  after-treatment  with 
formaldehyde.  The  dvestuffs  may  also  bo  used  for  the 
preparation  of  suljihide  dyestuffs. — A.  S. 

Derivatives  of  the  anthracene  series  ;  Manufacture  of  . 

P.  A.  Newton.  London.  From  Farbcnfabr.  vorm 
*•  Bayer  und  Co.,  Elberfeld,  Germany.  Ene  Pat 
5382.  March  5.  1909.  * 

See  Ger.  Pat.  213,501  of  1908;  this  J..  1909,  1082.— T.F.B. 

[Anthracene]    dyestuffs ;     Yellow    vat  .     P      Fischer 

Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und  Co  ' 
Elberfeld,  Germany.  U.S.  Pats.  938.565"  and  938,506' 
Nov.  2,  190J,. 

^f^  <""T-  Pat.  210.019  and  Fr.  Pat.  399,495  ;  thisU,  1909 
650  and  933. — ^T.  F.  B.  -    >  . 

Anthracene  compounds.  P.  Thomaschewski.  Volnvinkcl 
A.ssignor  to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld' 
Germany.     U.S.    Pats.  938,616    and    938,017,  Nov.  2^ 

See  Fr.  Pat.  400,663  of  1909  ;    this  J.,  1909,1029.— T.  F.  B. 

[Anthracene]    colouring    matters;      Vat  .     J.    Deinet, 

A.ssignor  to  Farbenfabr.  vorm.  F.  Bayer  und  Co ' 
Elberfeld,  Germany.  U.S.  Pats.  938,618"  and  938  6I9' 
Nov.  2,   1909. 

See  Fr.  Pat.  400,653  of  1909  ;  this  J.,  1909,  1029.— T.  F.  B. 


Sulphurised  dyestuffs  of  the  anthracene  series  ;   Production 

of  .     Soc.  pour  rindustrie  Cliimique  a  Bale.     Fr. 

Pat.  403,025,  Sept.  14,  1908. 

See  Eng.  Pat.  20,094  of  1908  ;   this  J.,  1909,  361.— T.  F.  B. 


v.— PREPARING,    BLEACHING,    DYEING, 

PRINTING  AND  FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

Recovery    of    volatile    liquids  by  cooling.     Claude.     See   I. 

Fastness  to  light  of  some  coal  tar  colour  lakes  and  their 
behaviour  as  printing  colours.     Valonta.     See  IV. 

Capillary   rise  of  dyestuffs.     Pelct-JoUvot.     See   IV. 

Determination  of  cellulose.     Renkor.     See   XIX. 

Patents. 

Artificial  silk  and  the  like ;     Manufacture  of  machinery 

for  .     W.     P.     Ureaper,    Felixstowe.     Eng.     Pat. 

21,872,  Oct.  16,  1908.     Addition  to  Eng.  Pat.  13,868, 
Juno   15,    1907. 

Relates  to  improvements  in  the  constructive  details 
of  the  apparatus  described  in  the  chief  patent  (see  this  J., 
1908,  745).— J.  L.  H. 

Cellulose  threads,  ribbons,  lilm>!  und  the  like;    Production 

of  .     P.     Friedrich,     Berlin.     Eng.     Pat.     11,700, 

May  18,  1909. 

Instead  of  precipitating  the  cuprammonium  cellulose 
solution  with  acids,  alkali.s,  or  alkaUs  and  solutions  of 
chlorides  of  the  alkalis  or  alkaline-earths,  it  is  proposed  to 
employ  solutions  of  certain  chlorides  (calcium,  magnesium, 
aluminium).  The  bath  should  be  maintained  in  a  slightly 
acid  condition  and  organic  substances  such  as  alcohols  and 
carboliydrates  may  be  added  to  it  with  advantage.  The 
threads  obtained  are  said  to  l)e  highly  elastic  and  trans- 
parent, and  possessed  of  good  strength  immediately  after 
coagulation. — F.  M. 

Hygroscopic   wadding ;     Process  of   manufacture   of  . 

E.  Nowicki.      Fr.  Pat.  402,196,  Apr.  19,  1909. 

The  use  of  libres  of  flax  and  hemp  is  claimed  for  the  manu- 
facture of  absorbent  wadding.  These  libres  are  brought 
into  a  suitable  condition  by  steeping  for  one  day  in  a  1  per 
cent,  solution  of  sulphuric  acid,  or  for  a  shorter  time  in 
the  heated  acid.  The  usual  treatment  with  alkalis  is  also 
specified  for  the  purpose  of  dissolving  the  incrusting 
matters  and  separating  the  bundles  of  fibres  into  their 
ultimate  units.— J.  F.  B. 

Silk-finish  and  other  sitnilar  effects  on  tcytile  goods  ;  Process 

for    preserving    the    .      F.     A.     Bc-rnhardt.    Zittau, 

Germany.  Eng.  Pat.  20,728,  Sept.  10.  1900.  Under 
Int.  Coiiv..  .July  17.  1909. 
Su-K  or  SchixMiier  finishes  are  said  to  be  made  permanent 
and  fast  to  water  by  spraying  on  the  Hiiished  fabrics  a 
.solution  of  caoutchouc  or  resin  and  paraftin  wax  in 
benzene  or  similar  volatile  solvent,  e.g.,  30  grms.  of 
caoutchouc  and  7  grms.  of  paraffin  wax  in  1  litre  of 
l)enzene.  The  solution  may  be  apphed  once,  or  (better) 
several  times,  in  sucli  a  manner  tliat  a  thin  layer  ])ro- 
tecting  the  convex  u|)per  parts  of  the  ribs  is  formed, 
without  lillingup  of  the  depressions  between  the  ribs. 
The  treated  material  is  dried,  or  dried  and  steamed,  after 
each  application. — J.  L.  H. 

Vat  dyeings  ;    Production   of  fnut  grey  prints  and  . 

O.  Imray,  Ixjndon.    From  .Society  of  Chem.  Ind.,  Basle, 
Switzerrand.    Eng.  Pat.  20,312,  Sept.  4,  1909. 

Vat  dyestuffs  which  dye  animal  and  vegetable  fibres  in 
violet  to  blue  shades  are  obtained  by  treating  the  dyestuff 
of  the  constitution. 
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with  halogens.  Dyeings  obtained  with  the  mono-halogen 
derivatives  are  blue  in  colour  and  are  converted  into  grey 
shades  (very  fast  to  washing,  Ught,  and  chlorine),  by 
treating  with  hot  water,  with  or  without  the  addition  of 
soap,  alkah,  acid,  salts  or  bichromate. — F.  M. 

Impregnating  fabrics  and  other  materials  ;    Apparatus  for 

.     E.  W.  Strohn,  Buffalo,  N.Y.     U.S.  Pat.  937,889. 

Oct.  26,  1909. 

The  impregnating  chamber  is  provided  with  front  and 
rear  doors,  and  with  a  tank  for  the  impregnating  liquid 
which  may  be  removed  from  the  chamber  through  the 
front  door.  A  dehvery  drum  containing  the  material  to 
be  impregnated  is  arranged  in  the  tank,  and  a  receiving 
drum  for  the  material  is  placed  in  the  upper  portion  of 
the  chamber,  this  drum  being  removable  through  the  rear 
door.  Two  pairs  of  pressure  rolls  are  mounted  in 
the  chamber  between  the  delivery  and  receiving  drums 
for  acting  upon  the  material,  and  means  are  provided  for 
raising  and  lowering  the  pressure  rolls.  The  first  rolls, 
after  lowering,  dip  into  and  apply  the  liquid  to  the  fabric, 
whilst  the  others  squeeze  the  impregnated  fabric. 

— B.  N. 

Hank  dyeing ;    Continuous   process  of  .     J.   and   L. 

Regordosa  Planas.     Fr.  Pat.  401,988,  April  13,  1909. 

In  the  type  of  continuous  machine  where  the  hanks  are 
suspended  on  carriers  supported  at  either  end  by  driven 
chains,  the  hanks  are  subjected  to  a  rapid  to  and  fro  motion 
at  the  surface  of  the  bath  and  an  up  and  down  motion  in 
the  bath,  the  object  being  to  secure  better  penetration. 
The  to  and  fro  motion  is  effected  bj'  two  horizontal  rollers 
or  rods  placed  respectively  in  front  of  and  behind  the 
descending  rows  of  hanks  and  connected  to  the  same 
supports,  which  latter  are  driven  rapidly  backwards 
and  forwards.  The  motion  in  the  bath  is  obtained  by 
passing  the  rows  of  hanks  as  they  come  round  over  a 
horizontal  roller  which  is  driven  rapidlv  up  and  down. 

— H.  P.  P. 

Impregnation   of  vegetable  fibres ;    Process  for  the   rapid 

.     P.  Hoffmann  and  E.  Decoster.   Fr.  Pat.  402,041, 

April  15.  1909. 
To  obviate  the  processes  of  boiling  or  degumming  fibres 
before  bleaching  or  dyeing,  there  are  added  to  the  dye-bath 
or  to  an  impregnating  bath  before  bleaching,  from  5  to 
10  grms.  of  an  aromatic  phenol,  for  instance,  the  rectified 
carboUc  acid  obtained  from  coal-tar.  The  phenol  or  mixture 
of  phenols  is  used  preferably  in  the  form  of  the  monosul- 
phonic  derivatives  or  their  alkali  salts.  On  account  of  the 
penetrating  odour  attending  their  use.  it  is  preferable  to 
close  in  the  vessels  in  which  the  treatment  is  effected.  The 
odour  disappears  completely  from  the  fibres,  however, 
on  drying.  It  is  claimed  that  the  above  addition  insures 
an  immediate  impregnation  even  in  the  cold. — H.  P.  P. 

Wasliing  linen  and  the  like  ;    Method  of .     J.  Mehne, 

Lei]izig-Plagwitz,  Germany.  Eng.  Pat.  7619,  March  30, 
1909. 

SEEFr.  Pat.  401,211  of  1909  :  this  J..  1909.  1084.— T.  F.  B. 

Dyeing  yarns  and  the  like  ;  Machines  for .     C.  Corron, 

St.  Chamond,  France.     Eng.  Pat.  23,171,  Oct.  30,  1908. 
See  Fr.  Pat.  397,798  of  1908  ;  this  J.,  1909,  881.— T.  F.  B. 

Blue,  violet,  and  lilac  shades,  fast  to  washing  and  light  ; 

Process    for    producing    hy    printing.     Soc.    pour 

I'lndustrie  Chimique  a  Bale.  Fr.  Pat.  403,018,  Sept.  14, 
190S. 

See  Eng.  Pat.  19,310  of  1908  ;  this  J.,  1909,  202.— T.  F.  B. 

Textile  materials  ;  Process  for  producing  designs  and  colour 
effects  on  -^.  J.  Hiibner.  Fr.  Pat.  403.303,  May  24, 
1909.    Under  Int.  Conv.,  June  10,  1908. 

See  U.S.  Pat.  917,298  of  1909  ;  this  J.,  1909,  472.— T.  F.  B. 
Manufacture  of  cellulose.     Eng.  Pat.   23,192.     See  XIX. 


Testing  [thickness,  weight,  etc.]  of  paper,  fabrics,  and 
similar  materials  whilst  in  motion.  Fr.  Pqt.  402,225. 
See  XIX. 

Preparing   wood   pulp   for   the   manufacture   of   artificial 
filaments  and  nitrocellulose.     Fr.  Pat.  402.462.   See  XIX. 


VII.— ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Sulphurous  acid  in  the  gas  from  sulphur  furnaces  ;    Deter- 
mination of .     H.  PeUet.  Bull.  Assoc.  Chim.  Sucr. 

et  Dist.,  1909,  27,  294-302. 
Saillabd  and  Wehrung  (supplement  to  the  "  Circulairc 
du  Syndicat  des  Fabricants  de  Sucre  de  France,  Sept.  26, 
1909),  have  described  a  method  for  determining 
sulphurous  and  sulphniic  acids  in  sulphur  burner  gases 
which  is  essentially  as  follows  : — A  conical  flask  of  known 
capacity  is  filled  «ith  the  gases,  at  a  temperature  of 
15°  C,  and  a  known  volume  of  a  standard  solution  of 
sodium  hydroxide  is  then  introduced  to  absorb  the  sulphur 
dioxide  and  trioxide.  When  absorption  is  complete,  two 
ahquot  portions  of  the  solution  arc  removed  ;  one  is  used 
for  determining  the  residual  alkaUnity.  whilst  the  other 
is  rendered  almost  neutral  and  then  titrated  with  JN'/IO 
iodine  solution.  From  the  res'Uts,  the  percentages  of 
sulphur  dioxide  and  trioxide  can  be  csdculated.  A 
Bunte  biirette  may  be  used  for  collecting  the  sample  of 
gas  instead  of  a  conical  flask,  but  the  latter  is  preferable. 
^  -L.  E. 

Boric  acid  ;    Solubility  and  hydrates  of  .     B.  Nasini 

and  I.  Ageno.  Z.  physikal.  Chem.,  1909,  69,  482-485. 
Is  view  of  the  conflicting  statements  as  to  the  solubihty 
of  boric  acid,  the  authors  have  caiTied  out  a  new  series 
of  determinations  at  different  temperatures  between  0° 
and  120°C.  The  results  obtained  were  as  follows,  the 
figures  representing  grams  of  toric  acid  (HjBOj)  in  100 
grms.  of  solution  :  0°C.,  2-59  ;  12•2^  3-69  :  21°,  4-90  ; 
31°,  6-44  :  40°.  8-02  :  50°,  10-35  ;  60°,  12-90  ;  69o°,  15-58  ; 
80°,  19-11:  90°,  23-30;  99-5°,  28-10;  108°,  36-7;  115°, 
45-0  ;  and  120°C.,  52-4.  At  higher  temperatures  the  boric 
acid  had  a  considerable  action  on  glass,  and  concordant 
residts  could  not  be  obtained. 

A  dilatometric  study  of  the  transformations  of  toric 
acid  proved  the  existence  of  transformation  points  at 
107°— 108°  C.  and  13S°— 140°  C.  coiTesponding  to  the  for- 
mation of  metaboric  acid  and  pyroboric  acid  respectively. 
No  indication  was  obtained  of  the  existence  of  other 
hydrates  than  these. — A.  S. 

The     German     Potash    Syndicate.     U.S.     Cons.     Reps., 

Nov.,  1909. 
OwiNO  to  the  extensive  area  of  the  potash  fields, 
new  mining  companies  are  established  every  year.  \\  hen 
the  competition  of  these  companies  becomes  acute  they 
are  admitted  into  the  syndicate.  At  recent  meetings 
of  the  sjTidicate  a  number  of  new  companies  were  admitted. 
Then  arose  a  dissension  as  to  the  allowance  to  be  made 
to  each  of  the  old  companies,  some  of  which  had  concluded 
contracts  with  American  customers  {this  J.,  1909,  833). 
There  are  two  groups  of  these  mines,  one  the  Schmidtmann 
group,  consisting  of  the  Aschersleben  and  of  the 
SoUstedt  Mining  Works,  representing  what  is  called 
the  North  Trust  and  also  the  International  Agri- 
cultural Co.  in  the  United  States,  and  the  Einigkeit 
Mining  Works,  with  those  of  Westercgeln  and 
Salzdetfurth,  representing  what  is  called  the  South  Trust 
in  the  same  country.  On  Sept.  30,  the  proposition 
of  the  Schmidtmann  group  for  the  syndicate  to  take  over 
certain  contracts  with  American  companies  for  the 
delivery  of  54.000  tons  of  pure  potassium  salts  at  half  the 
prevaiUng  price  was  rejected  and  the  syndicate  broke  up. 
The  Schmidtmann  group  and  the  Einigkeit  Mining  \\orks 
withdrew.  Westercgeln  and  Salzdetfurth  mines,  which 
had  hitherto  acted  in  concert  with  Einigkeit.  remained 
with    the    other    mines,    numbering    about    50.      These 
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resolved  to  form  themselves  into  a  new  syndicate.  At  first, 
an  attempt  was  made  to  coerce  the  recalcitrant  members 
of  the  syndicate  liy  the  threat  of  an  cx|)ort  duty  on 
potassium  salt*.  These  responded  that  tlie  American 
government  woidd  retaliate  and  that  such  a  duty  would 
only  injure  the  syndicate  by  driving  away  the  best  cus- 
tomers it  had.  As  this  policy  failed,  it  is  now  intended 
to  bring  the  dissenting  mines  into  subjection  by  under- 
selling. 

The  Schmidtraann  group  has  made  contracts  with  the  j 
North  Trust  and  with  the  International  Agricultural 
Co.  for  two  years  for  the  delivery  of  54.000  tons  of  salts 
at  half  the  present  .syndicate  prices.  As  these  prices  are 
fixed  on,  this  group  expects  to  hold  its  own,  even  if  the  I 
fighting  syndicate  should  reduce  the  price  of  one  double  I 
centner  (220-40  11>. )  of  potassium  chloride  to  5  marks. 
On  the  other  hand,  the  trusts  are  bound  by  their  contracts 
for  at  least  two  years  at  the  price  tixed,  and  are  exposed 
to  the  competition  of  outside  parties,  who  ))urcluise  from 
the  syndicate  at  lower  prices.  American  dealers  do  m  t 
sell  potassium  salts,  but  mixed  fertilisers,  and  it  is  upon  tliis  ' 
market  that  the  battle  must  be  fought  out.  It  is  a  question 
whether  the  lighting  syndicate  will  be  able  to  supply 
sufficient  mixed  fertilisers  to  the  market  so  as  to  attract 
the  trade.  .Since  the  two  mines.  Westerogeln  and  ' 
Salzdetfurth.  have  broken  off  relations  with  the  Kinigkeit 
mine,  it  is  claimed  that  the  .South  Trust  will  not  be  able 
to  supply  its  demand  without  the  help  of  the  syndicate. 
There  arc  also  the  former  customere  of  the  Sollstedt 
mine,  whose  contracts  were  taken  over  by  the  old  syndi- 
cate. The  plan  lias  been  proposed  to  supply  the-se  parties 
with  salts  at  very  reduced  prices,  which  the  clauses  of 
their  contracts  admit,  and  then  give  the  contracts  back 
to  the  Sollstedt  mine,  which,  under  their  original  contract 
with  the  syndicate,  it  would  now  be  compelled  to  carrj- 
out. 

The  German  Kali  Works,  the  American  representatives 
of  the  German  Potash  Syndicate,  has  now  been  incorpor- 
ated under  the  Laws  of  the  State  of  New  York  with  a 
capital  of  SIOO.OOO  fully  paid,  and  will  deal  direct  with 
the  fertiliser  factories  outside  of  the  three  corporations 
controlling  a  large  portion  of  the  American  trade. 

Gypsum   in   Nova    Scotia.     Oil,    Paint,  and  Drug  Rep., 
Nov.   1909.     [T.R.] 

CoNStJl.  John  E.  Kehl  furnishes  the  following  informa- 
tion concerning  the  new  dejmsits  of  gypsum  which  are  said 
said  to  exist  near  Sydney,  Nova  Scotia : — 

A  local  railway  company  has  acquired  considerable 
land  at  East  Bay,  about  15  mUes  from  Sydney,  which  is 
said  to  contain  inexhaustible  dejxjsits  of  gyjjsum.  The 
whole  extent  of  the  company's  present  holdings  and  a 
large  section  round  about  appear  to  abound  with  the 
material.  Tlie  deposit  is  being  thoroughly  exploited  by 
the  present  owners,  with  the  assistance  of  government 
experts.  A  calyz  drill  was  used  to  ascertain  the  depth 
of  the  plaster ;  the  drill  was  operated  at  the  base  of  the 
face  of  a  hill,  and  driven  do«-n  about  80  ft. ;  no  break 
was  found  in  the  deposit.  The  analysis,  straight  through, 
shows  nearly  99  per  cent,  of  purity.  Some  20  tests  have 
been  made,  and  it  is  claimed  that  in  everj-  instance  the 
pure  gypsum  has  been  found  at  an  average  of  10  to  12 
ft.  beneath  the  surface.  Tide  water  with  excellent 
shipping  accommodations  is  less  than  three  miles  distant, 
and  a  Bill  is  now  before  the  Nova  Scotia  legislature  for 
the  construction  of  a  line  of  railway  from  East  Bay  to 
Sydney. 

Xitritfs :  Annli/nifi  of  — .  A.  Sanin.  .1.  Russ.  Phys.- 
Chem.  Ges.,  1909,  41.  791-795.  Chem.  Zentr.,  1909, 
2,  177.3. 

The  method  proposed  depends  upon  the  interaction  of 
nitrites  with  hydro.\ylamine  hydrochloride,  in  accordance 
with  the  equation  : 

NaNO,H-NH,OH.Ha=NaCI  +  NjO-t-2HjO. 
About  5  grms.  of  the  nitrite  are  dissolved  in   1   litre  of 
water,   and   20  c.c.   of  the  solution  are   warmed  for  5-8 
minutes  with  20  c.c.  of  a  standardised  solution  of  hydroxvl- 
amlne   hydrochloride   (about    10  grms.   per   litre)    until 


evolution  of  gas  ceases.  Then,  after  cooling,  the  excess 
of  hydroxylamine  hydrochloride  is  titrated  with  iV/20 
sodium  hydroxide  solution,  using  phenolphthahin  as 
indicator.-^ A.  S. 

Water-glass    solution;      Influence    of    calcium    carbonate 

on  .      O.     Kallauner.      Chem.-Zeit..     1909,     33. 

1174-1175. 

The  hardening  of  mixtures  of  calcium  carbonate  and  water- 
glass  on  exposure  to  the  air  is  found  to  be  accompanied 
by  absorption  of  atmospheric  carbon  dioxide  and  consider- 
able loss  of  water  ;  very  little  calcium  silicate  is  formed. 
Hardening  commences  at  the  surface  of  the  materitd, 
and  the  interior  tends  to  remain  soft ;  its  principal  cause 
is  considered  to  be  the  separation  of  gelatinous  silica, 
due  to  the  influence  of  carbon  dioxide  and  loss  of  water, 
the  carbonate  being  practically  inert.  Strontium  and 
barium  carbonates  behave  like  the  calcium  compound. 
— F.   SODN. 

Calcium    cyanamide ;     Formation    of  .     F.    Foerster 

and  H.  Jacoby.     Z.  Eloktrochem.,  1909,  15,  820-834. 

Previous  work  on  the  influence  of  calcium  chloride  and 
calcium  fluoride  on  the  formation  of  cyanamide  from  cal- 
cium carbide  (this  J.,  1907,  423)  has  been  extended. 
Rudolfi's  view  that  the  efficacy  of  adiled  salts  is  greatest 
at  temperatures  just  above  their  melting  points  (this  J., 
1907,  822)  is  not  confirmed.  Although  the  addition  of 
calcium  fluoride  affects  the  speed  of  the  n-action,  it  does 
not  alter  the  st-ato  of  final  equilibrium,  which,  for  a  given 
temperature,  reaches  the  same  point,  whatever  the  amount 
of  fluoride  added.  Under  otherwise  uniform  conditions, 
the  rate  at  which  carbide,  mixed  with  calcium  fluoride, 
is  transformed  into  cyanamide  is  jtroportional  to  the 
pressure  of  the  free  nitrogen.  Larger  quantities  of  material 
being  used  than  in  former  experiments,  it  has  been  estab- 
lished that  with  carbide  alone  or  with  mixtures  of  carbide 
and  calcium  chloride,  the  temperature  of  the  mass  rises 
very  considerably  during  the  reaction,  though  further 
heating  is  necessary  to  make  the  absorption  of  nitrogen 
at  all  comjjlete.  With  calcium  fluoride,  on  the  other  hand, 
a  much  more  uniform  rate  of  reaction  may  be  maintained 
at  a  lower  temi)erature.  and  the  total  time  required  for 
complete  absorption  is  no  greater  than  when  calcium 
chloride  is  used.  Similar  results  have  been  obtained 
on  the  large  scale  by  F.  Carlson,  who  finds  that  with  an 
addition  of  10  per  cent,  of  calcium  chloride  the  tem- 
perature of  the  mass  in  the  retort  rises  to  10()0°C.,  although, 
in  the  presence  of  the  chloride.  800°C.  would  be  a  sufficiently 
high  temperature  for  the  rapid  absorption  of  nitrogen; 
calcium  fltioride,  however,  reduces  the  tcmiierature  at 
which  absorption  of  nitrogen  can  take  place  and  aLso  keeps 
down  the  tcmjierature  of  reaction  by  at  least  100°  C.  The 
heat  produced  is  not  sufficient,  even  with  carbide  alone,  to 
carry  the  reaction  through  a  mass  of  cold  material,  when 
started  at  one  point.  Experiments  at  temperatures 
between  920°  and  HOOT,  show  that  addition  of  calcium 
fluoride  does  not  appreciably  affect  the  small  proportion 
of  cyanide  formed  during  the  production  of  cvanamide. 
The  reaction.  RjNjC  -f  C  ^  2  RNC.  tends  towards 
the  right,  if  R  be  pota.ssium  or  sodium,  and.  the  higher 
the  temperature,  the  more  cyanide  is  formed,  but  if  Rj 
stand  for  1  atom  of  calcium,  the  reaction  tends  towards 
the  left:  thus,  le-ss  than  4  ])er  cent,  of  the  used  nitrogen 
is  converteii  into  cyanide  by  melting  0-69  grm.  of  calcium 
cyanamide  with  12-5  grms.  of  calcium  chloride,  but  0'46 
grm.,  melted  with  6-0  grms.  of  sodium  chloride,  causes 
69-9  per  cent,  of  the  nitrogen  to  be  so  transformed. 

— F.  SODN. 

Sodium,     barium,     strontium,     and     calcium     bromides; 

Volaiilitii    of  .     A.    Stock    and    H.     Heynemnnn. 

Ber.,  1909,  42.  4088-4093. 
The  relative  volatility  of  the  bromides  of  calcium, 
strontium,  and  barium  was  estimated  by  heating  the  sall.s 
in  a  narrow  quartz  tube  in  a  small  electric  furnace  in  the 
vacuum  of  a  mercury  pump,  and  noting  the  temperature 
at  which  a  deposit  of  sublimed  salt  began  to  apjiear  in 
the  cool  portion  of  the  tube  projecting  from  the  furnace. 
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These  temperatures  are  respectively  for  calcium  bromide, 
720''  C. ;  strontium  bromide,  770°  C. ;  barium  bromide,  820°  C. 
Xo  pure  radium  bromide  being  available,  the  corres- 
]ionding  estimation  for  that  salt  could  not  be  made  ; 
but  fractional  sublimations  of  three  samples  of  radio-active 
barium  bromide  (loVo  Too.  ioo>  oi  radium  salt)  showed 
that  the  sublimed  portion  always  contained  a  lower 
proportion  of  radium  than  the  residue,  the  difference 
between  the  two  being  less  as  the  sublimed  portion  formed 
a  greater  proportion  of  the  whole.  Possibly  fractional 
sublimation  may  in  certain  circumstances  be  a  convenient 
method    for    the    concentration    of    radium    compounds. 

—J.  T.  D. 

Iodine  ;  Oxidation  of  ,  hy  means  of  ozone.     F.  Fichter 

and  F.  Rohner.  Ber.,  1909,  42,  4093-4100. 
The  authors  have  re-investigated  the  product  described 
by  Ogier  (Comptes  rend.,  1877,  85,  597,  and  1878.  86, 
722)  and  formulated  by  him  as  loO,.  By  using  a  solution 
of  iodine  in  chlorofoi'm  instead  of  iodine  powder  or  vapour, 
and  oxygen  much  richer  in  ozone  than  was  obtainable 
in  1877,  they  have  prepared  larger  quantities  of  the 
substance,  and  have  shown  that  its  composition  agrees 
most  nearly  with  the  formula  IjOg.  They  regard  it 
as  the  iodate  of  trivalent  iodine,  1(103)3.  Its  most  striking 
character  is  the  avidity  with  which  it  absorbs  moisture 
from  the  atmosphere,  the  yellow  powder  sinking  down 
into  a  brown  liquid,  which  consists  of  iodine  and  iodic 
acid— 5Ii09H-9HjO=lSHI03-f  Ij.— J.  T.  D. 

Arsenic;     Phosphorescence    and    oxidation    of  .     L. 

Bloch.  Comptes  rend.,  1909,  149,  775-777. 
The  author  finds  that  when  arsenic  is  oxidised  by  either 
air  or  pure  oxygen,  arsenic  anhydride  is  always  produced 
whether  the  phenomenon  is  accompanied  by  phosphor- 
escence or  by  flame.  The  lower  the  temperature  at  which 
oxidation  takes  place,  the  greater  is  the  proportion  of 
arsenic  anhydride  obtained.  In  the  most  favourable 
experiment  1  /30th  part  of  the  arsenic  was  converted 
into  the  anhydride.  The  latter  is  formed  directly  in  this 
reaction  and  is  not  due  to  further  oxidation  of  arsenious 
anhydride,  as  this  was  not  oxidised  when  heated  in  a 
current  of  air  at  250°^50°  C— J.  C.  C. 

Electrolytic    oxidation    of    ethyl    alcohol    to    acetic    acid. 
Askenasy  and  others.      See  XVII. 

Detecting  arsenious  in  presence  of  arsenic  acid,     Covelli. 
See  XXIII.  Inorg.  Qual. 

Patents. 

Alumina;     Manufacture    of  .     G.    McC'ulioch,    East 

St.  Louis,  lU.,  Assignor  to    Aluminum  Co.  of  America. 
Niagara  Falls,  N.Y.     U.S.  Pat.  938,209.  Oct,  26,  1909. 

In  the  preparation  of  alumina  from  bauxite,  after  pre- 
cipitating alumina  from  sodium  aluminate  solution  by 
means  of  carbon  dioxide,  caustic  alkali  is  added  to  the 
pi-ecipitate  with  the  object  of  dissolving  the  sliea  pre- 
cipitated with  the  alumina.  The  hcjuor  containing  the 
re-dissolved  silica  and  alumina  is  withdrawn,  and  used  for 
the   treatment   of   further   quantities   of   bauxite. — 0.  R. 

Soda;    Recovery  of  in  the  manufacture  of  alumina. 

H.  0.  Peffer,  East  St.  Louis,  111.,  Assignor  to  Aluminum 
Co.  of  America,  Pittsburg.  Pa.  U.S.  Pat.  938,270. 
Oct.  2G.  1909. 
The  residual  red  mud,  left  in  the  manufacture  of  alumina 
from  bauxite  by  tlie  alkahne  jjrocess,  is  heated  with  lime, 
or  digested  with  lime  and  water  under  pressure,  thereby 
rendering  the  soda  soluble,  after  which  the  .'olution  is 
liltered  and  the  soda  recovered. — 0.  R. 

Alumina;    Removal  of  silica  in  the  manufaclure  of  . 

H.  C.  Peffer.  East  St.  Louis,  111.,  Assignor  to  Aluminum 

Co.    of    America,    Pittsburg.    Pa.     U.S.    Pat.    938.432, 

Oct.   26,    1909. 

Ix  the  process  of  preparing  alumina  from  bauxite,  in  which 

the  latter  is  digested  with  lime  and  sodium  carbonate, 


the  sodium  aluminate  liquor  formed  is  allowed  to  remain 
in  contact  with  the  residual  led  mud  for  about  6  hours 
to  cause  the  precipitation  of  the  silica. — 0.  K. 

Slags    and    burnt    pyrites   containing   harium   and   iron  ; 

Process  for  treating  .     R.  Alberti.  Gcr.  Pat.  215,020, 

July  3,   1908. 

The  powdered  material  is  mixed  with  a  quantity  of 
hydrochloric  acid  sufficient  to  convert  the  metals  into 
chlorides,  and  is  then  treated  with  superheated  steam 
at  a  temperature  of  about  300° C,  but  not  exceeding  this. 
The  sulphides  j^resent  are  decomposed  and  free  sulphur 
distils  over,  together  with  hydrochloric  acid  resulting  Jrom 
the  decomposition  of  iron  and  manganous  chlorides  : 
the  reaction  is  complete  when  the  issuing  steam  no  longer 
has  an  acid  reaction.  By  extracting  the  residue  with 
water,  a  .solution  is  obtained  containing  barium,  zinc, 
and  copper  chlorides,  and  free  from  iron. — A.  S. 

Perhorate  preparations  ;  Manufacture  of  solid,  dvrable . 

Chem.  Werke  vorm.  Dr.  H.  Byk,  Charlottenburg, 
Germany.  Eng.  Pat.  7495,  March  29,  1909.  Under 
Int.   CoiiT.,  April   14,   1908. 

SEEFr.  Pat,  401,911  of  1909;  tlii.J.,  1909,  1)98.— T.  F.  B. 

Sodium    sulphite    and    ammonium    chloride;     Process    of 

makinij  .     Dr.   Friedrich  und  Co..  and  F.  Hirsch. 

Fr.  Pat.  402.872.  May  10.  1909.  Under  Int.  Conv., 
June  20,   1908. 

SEEEng.  Pat.  11,123  of  1909;  thisj.   1909, 1034.— T.F.  B. 

Silicon  nitride ;  Process  of  manufacturing  — — .  A. 
Sinding-Larsen,  Christiania.  Eng.  Pat.  7307,  March 
26,    1909. 

See  U.S.  Pat.  928,476  of  1909  ;  this  J.,  1909,942.— T.  F.  B. 


VIII.— GLASS,   POTTERY,   AND   ENAMELS. 

Mosaic      glass ;       Production     of     .        0.      Parkert. 

Sprechsaal,  1909,  42,  671. 

Mosaic  glass  is  made  by  printing  the  mosaic  design  on 
to  well-annealed  flint  glass  by  means  of  a  transfer.  The 
transfer  is  made  by  pouring  a  mixture  of  20  parts  of  a 
solution  of  size,  10  j^arts  of  glucose,  and  5  parts  of  glycerin, 
into  plaster  moulds  cut  to  the  required  pattern,  and  soaked 
with  paraffin.  When  the  mixture  has  set,  it  is  carefully 
removed  and  placed  on  a  wooden  plate  dusted  with  resin. 
In  the  process  of  printing  from  the  transfer,  a  thick  syrup 
of  gelatin  solution  and  finely-powdered  Ijoiax  is  used  as 
medium,  apphed  to  the  transfer  by  a  fine  hair-pencil. 
Ground  lead-glass  is  now  blown  on  to  the  ware,  and  what- 
ever does  not  adhere  is  shaken  off.  The  ware  is  then  burnt 
again  in  a  muffle-kiln.  The  firing  must  be  carefully  con- 
ducted, as  many  colours  develop  at  a  comparatively  low 
temperature.  The  kiln  is  fitted  with  a  press-roll  to  smooth 
out  inequalities  of  the  mosaic  surfaces.  Mosaic  decoration 
on  hollow  glass  ware  is  attended  with  greater  difficulty. 
Gum-transfers  are  used,  and  a  protecting  composition 
is  applied  where  the  design  is  not  wanted. — H.  H.  S. 

Patents. 

Glass  annealing  furnaces  or  ovens  and  the  lihe.  L.  Rem- 
baux,  Maustier  s/Sambre,  Belgium.  Eng.  Pat.  25,797, 
Nov.  30,  1908. 

A  CONTINUOUS  annealing  plant  is  described  consisting  of 
a  series  of  ovens  through  whicli  the  charge  of  glass, 
supported  on  a  suitable  table  or  truck,  is  consecutively 
passed,  each  oven  having  a  lower  temperature  than  that 
from  wliich  it  receives  the  glass.  The  ovens  pre  separated 
by  movable  partitions,  and  tho  truck  or  table  is  heated  in 
the  first  oven,  and  tnen  moved  along  rails  into  the  second 
oven,  where  it  receives  the  sheet  of  cast  glass.  Tho  first 
oven  is  heated  by  gas,  and  the  waste  gases  are  drawn 
from  it  down  through  refractory  chequer-work  below 
part  ot  the  floor  of  the  second  oven,  passing  up  through 
openings  in  the  floor,  and  then  down  through  a  second 
block  of  chequer-work,  and  on  to  the  next  oven.     The 
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ovens  are  provided  with  flues  for  drawing  off  the  heating 
gases  in  order  to  regulate  the  temperature  as  required. 
Hoists  with  the  necessary  accessories  arc  provided  at  each 
end  of  the  series  of  ovens,  so  that  a  table  which  has  passed 
through  all  the  ovens  can  bo  returned  to  the  preliminary 
heating  oven.  A  series  of  annealing  ovens  may  bo 
arranged  on  each  aide  of  the  casting  house. — W.  C.  H. 


IX.— BUILDING    MATERIALS.    CLAYS, 
MORTARS,    AND    CEMENTS. 

Colloids  in  clays.     Rohland.  Sprechsaal,  1909,  42,  655 — 

657. 
AccoRDmo  to  the  author  the  characteristic  properties 
of  clays,  especially  their  plastic  properties,  are  due  to 
colloidal  ingredients,  especially  to  colloidal  hydroxides 
of  silicon,  aluminium  and  iron,  formed  during  the  weather- 
ing of  the  granitic  roclis  from  which  clays  are  orginally 
formed.  Colloidal  organic  substances  are  also  present 
and  play  a  part  in  rendering  the  clay  plastic.  Pure 
kaolin  only  shows  plastic  properties  to  a  small  degree 
and  in  some  cases  not  at  all,  as  the  active  colloids  have 
been  removed  in  the  process  of  sedimentation.  Aluminium 
silicate  itself  is  quite  devoid  of  plastic  properties,  and 
very  plastic  clays,  rich  in  zinc,  are  known  which 
contain  only  1  per  cent,  of  aluminium  silicate,  but  in 
contact  with  water,  form  colloidal  zii;c  and  silicon 
hydroxides.  The  author  finds  that  strongly  plastic  clays 
adsorb  colloids,  dyestuffs  of  comphcated  composition, 
COs-ions  from  carbonates,  HCOj-ions  from  bioarbonates, 
B^Oj-ions  from  borates,  and  POj-ions  partially  from  phos- 
phates. When  digested  with  a  mixture  of  water  and  an 
aromatic  hydrocarbon,  a  certain  quantity  of  the  water 
is  absorbed  and  the  clay  becomes  absolutely  imper\Mous 
to  the  hydrocarbon,  though  water  diflu.scs  through  it. 
Fuller's  earth  apparently  also  absorbs  alcohol,  acetone  and 
other  substances  containing  oxygen. — E.  F. 

Colloids    in    clays ;     Quantitative    determination    of   . 

K.   EndeU.     Z.   Chem.   Ind.   KoUoide,   1909,  5,   244— 
245. 

The  dry,  powdered  clay  is  boiled  with  Canada-balsam, 
and  after  cooling,  a  section  is  prepared  by  polishing. 
This  is  then  dyed  for  12  hours  in  a  cold,  (oncenlrutcd 
solution  of  Magenta  and  washed.  The  colloidal  portions 
of  the  specimen  become  dyed  and  show  a  bright  red  colour, 
the  other  portion  being  yellow.  A  microphotograph  of 
280  diameters  magnification  is  then  prepared.  The  propor- 
tion of  colloidal  material  can  be  estimated  by  cutting 
out  the  dark  (colloidal)  portions  of  the  photograph 
and  weighing,  the  whole  photograph  being  also  weighed. 

— E.  F. 

Cements  ;   Solution  and  decompositioti  of .     Maynard. 

Tonind.-Zcit.,  1909,  33,  1462—1463. 
The  author  analysed  specimens  of  Portland  cement  that 
had  been  exposed  to  the  action  of  fresh  water  and  of  sea 
water  for  periods  ranging  from  one  day  to  2i  years.  He 
concludes  that  :  (1),  Even  distilled  water  attacks  cement 
in  the  course  of  time,  hme  entering  into  solution  and 
diffusing  to  the  surface  of  the  cement ;  (2),  cement  com- 
bines with  a  considerable  quantity  of  water  in  the  course 
of  time,  and  consequently  ;  (3),  the  absolute  volume  of 
its  constituents  increases,  (4),  Silica  does  not  appear  to 
enter  into  solution  within  the  range  of  time  occupied  by 
the  experiments  ;  (5),  the  amount  of  free  lime  increa.<es 
for  the  space  of  one  year,  after  which  it  decreases  again  ; 
(6),  sodium  chloride  is  especially  active  in  cau.sinp  the 
decomposition  of  cement,  calcium  silicates  being  dissolved 
with  the  formation  of  a  compound,  the  composition  of 
which  is  still  undetermined. — 0.  R. 

Hydraulic  binding  materials;    Behaviour  of  in  aea- 

water.     M.     Gary    and    C.     Schneider.     Mitt.     Konigl. 
Matorialpriifungsamt,   1909.  27.  239—317. 

A  COMPREHENSIVE  and  detailed  account  of  experiments 
8tlU  in  progress  on  the  bchaTiour  in  fresh  water  and  sea 


water  of  cement-mortars  and  cement-concretes  prepared 
with  and  without  addition  of  trass.  The  experimental 
results  !^o  far  obtained  are  given  in  a  large  number  of  tables 
and  curve-diagrams. — A.  S. 

Iron   Portland  cement   [slag   cement]   in   cotnparison    with 

Portland  cement ;    Examination  of  .     M.  Garj*  and 

H.  Burchartz.  Mitt.  Konigl.  Materialpriifungsamt. 
1909.  27,  338—372, 

An  account  is  given  of  a  comprehensive  series  of  comparative 
exiJeriments  with  cement  mortars  prepared  with  iron 
Portland  cement  and  Portland  cement  respectively,  by 
a  commission  appointed  in  1902  by  the  Prussian  Ministi  i 
of  Public  Works.  After  consideration  of  the  result - 
obtained,  the  commis.s:on  i-eportcd  on  June  5.  1908,  Iha' 
iron  Portland  cement  and  Portland  c<  nient  may  1  ■ 
considered  of  equal  value.  If  in  air-hardening  test- 
under  standard  conditions,  iron  Portland  cement  givc> 
satisfactory  results,  there  is  no  objection  to  be  raised 
against  its  use  in  public  buildings,  .Similar  considerations 
are  said  to  apply  to  the  addition  of  suitable  slags  to  ordinary 
Portland  cement. — A.  S. 

Influence    of    calcium    carbonate    on    waterglass    solution. 
Kallauner.     See  VII. 

Patents. 

[Brick]  hlns.     E.  Bovone,  Novi  Ligure.  Italy.    Eng.  Pat. 
27,000,  Dec.  12.  1908. 

In  kilns  of  the  Hoffmann  type,  in  order  to  prevent  the 
unequal  burning  of  the  bricks,  some  of  the  row  s  of  bricks 
in  the  lower  tiers  are  arranged  on  a  slide  which  passes 
transversely  across  the  sole  of  the  kiln.  The  bricks  stacked 
on  the  slide  arc  arranged  so  as  to  be  independent  of  the 
others,  and  are  free  to  be  moved  without  disturbing  thi 
remainder.  When  it  is  judged  that  the  lower  rows  arc 
sufficiently  burned,  the  sUde  is  moved  transversely  by 
means  of  a  crank  and  rod,  fastened  to  it  and  wliich 
passes  up  through  the  wall  of  the  kiln.  In  this  way 
the  passage  of  the  gas  through  the  lower  horizontal  rows 
of  bricks  is  obstructed  and  it  rises  upwards  and  heats  the 
upper  rows  only. — W.  If.  C. 

Paving  brick ;    Vitrified  .     K.   Langcnbeck,   Boston, 

Mass.     U.S.  Pat.  937,822,  Oct.  26,  1909. 

The  brick  consists  essentially  of  sifted  coal  ashes,  "  pos- 
sessing the  capabihty  of  felting,"  and  of  a  bond  of  clay, 
which  is  more  fusible  than  the  ashes,  the  proportion  of 
the  clay  used  being  insufficient  to  prevent  the  "  felting  "  of 
the  ashes.— 0.  R. 

TFood  ,■    Process  of  preserving  ,  and  a   composition 

therefor.  F.  Hasselmann,  Mimich-Nvmphcnburg,  Ger- 
many. Eng.  Pat.  12,587,  May  27,  1909.  Under  Int. 
Con  v..  May  27,  1908. 

Wood  is  treated  with  a  solution,  wliich  is  heated  to  a 
temperature  of  approximately  100°  C.  and  is  continuously 
agitated.  The  wood  is  left  in  the  solution  while  it  cools, 
and  is  then  dried.  The  solution  contains  approximately 
loperccnt.  of  ferric  chloride,  2pcrccnt.  of  ammonia-alum, 
or  schoenite,  and  1-5  to  2  per  cent,  of  magnesium  chloride. 

— W.  C.  H. 

Wood  ;   Art  of  colouring  and  graining .     W.  A.  Hall, 

New  York,  Assignor  to  American  Mahogany  Co.  U.S. 
Pats.  939,014,  939,015,  and  939.016.  Nov,  2,  1909, 

(I),  A  VARIEGATED  coloration  is  produced  in  wood,  by 
treating  it  with  a  solution  containing  ingredients  of 
different  capillar}-  activities  or  different  penetrating 
qualities,  in  a  closed  vessel,  which  can  either  be  exhausted, 
or  in  which  the  pressure  can  be  raised,  (2),  \\'ood  con- 
taining tannin  is  lieated  in  a  closed  receptacle,  from  whicli 
the  air  is  afterwards  exhausted  ;  ammoniacal  gas  is  forced 
into  the  wood  by  pressure,  and  permeating  it  throughout, 
acts  chemically  on  the  tannin  to  colour  the  wood.  The 
gas  is  removed  from  the  wood  by  a  second  vacmim  treat- 
ment. (3).  Wood  is  artificially  grained  and  coloured  by 
indenting  the  surface  to  imitate  grain  figures,  withdrawing 
the  air  from  the  wood  bv  means  of  a  vacuum,  and  then 
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forcing  a  colouring  solution  into  and  throughout  the  wood 
by  pressure,  and  diffusing  the  colouring  material  by  a 
boiling  or  steaming  process,  so  that  the  colouring  matter 
is  largely  lodged  as  a  pigment  deposit  in  the  softer  and 
indented  portions,  and  also  diffused  throughout  the  denser 
portions  of  the  wood.  In  tliis  way  a  common  wood  is 
made  to  resemble  a  rare  wood  in  shade  and  appearance. 
<See  also  U.S.  Pats,  933,435—933,437  of  1909  ;  this  J., 
1909,  1037.)— W.C.  H. 

Asphalt  ;  Method  of  rejuvenating .     J.    A.   W.    Pine, 

New  York.     U.S.  Pat.  938,698,  Nov.  2,  1909. 

The  method  is  applicable  to  asphalt  which  has  partly  or 
entirely  lost  its  binding  power  through  chemical  action, 
or  through  causes  other  than  injury  due  to  wear  or 
abrasion,  and  consists  in  heating  the  material  to  a  tempera- 
ture of  between  300°  and  400°  F.,  in  such  a  way  that  the 
heat  penetrates  uniformly  tliroughout  the  mass,  which  is 
mechanically  agitated  during  the  heating  process. 

— W.  C.  H. 

Calcium  hydroxide  mixtures  which  can  be  cast  ;   Process  for 

the  preparation  of  .     M.  Schumacher.     Ger.  Pat. 

215,161,  Nov.   17,   1906. 

Sl/AKED  lime  is  mixed  to  a  stiff  paste  with  water  and  this 
is  incorporated  witli  a  small  quantity  (2  per  cent.)  of  a 
carbohydrate,  sucli  as  gum.  dextrin,  or  sugar,  and  0'25  to 
1  per  cent,  of  allcali.  The  mixture  becomes  more  fluid  and 
can  be  cast  in  plaster  moulds.  Filling  materials,  such  as 
sand,  cellulose,  peat,  &e.,  may  be  added. — A.  S. 

Cement  from  blast  furnace  slay  ;    Manufacture  of    . 

G.  F.  Metzger,  Manchester.    Eng.  Pat.  15,164,  June  29, 
1909. 

Cement  is  manufactured  from  hot  blast-fumace  slag  by 
the  application  of  water  only,  which  is  correctly  propor- 
tioned to  the  temperature,  flow,  and  quantity  of  the  slag 
to  cause  the  necessary  reaction  and  ensure  efficient  granu- 
lation. The  process  may  be  carried  out  in  any  suitable 
machine  or  apparatus,  the  necessary  ingredients  being 
added,  or  the  chemical  proportions  of  the  slag  being  varied 
inside  the  blast-furaace,  to  produce  any  particular  quaUty 
of  cement  required. — W.  C.  H. 

Cement  and  other  products  ;   Process  of  making  .     S. 

Peacock,  Chicago,  III.,  Assignor  to  American  Cyanamid 
Co.,  New  York.    U.S.  Pat.  939,078,  Nov.  2,  1909. 

By  this  process  free  phosphorus  pentoxide  and  Portland 
cement  are  made  in  a  single  operation  from  phosphate 
rock.  Silica  is  added  to  the  rock,  if  necessary,  so  that  the 
ratio  of  the  total  silica  to  the  total  alumina  and  ferric 
oxide  together  may  be  greater  than  2,  and  less  than  4, 
and  enough  lime,  or  its  equivalent  of  calcium  carbonate, 
is  added  to  the  rock  mixture  to  combine  with  all  the  acidic 
oxides  present.  The  quantities  stated  are  100  lb.  of  phos- 
phate rock,  about  8'3  lb.  of  silica,  and  51'6  lb  of  calcium 
■carbonate.  The  mixture  is  suitably  prepared  and  treated 
to  form  Portland  cement  and  drive  oS  phosphorus  pent- 
oxide  which  is  then  recovered. — W.  C.  H. 


Wood ;    Methods    of    impregnating  .       P.   C.   Reilly, 

Indianapohs,  U.S.A.     Eng.  Pat.  22,854,  Oct.  27,  1908. 

5ee  U.S.  Pat.  901,557  of  1908  ;  this  J.,  1908, 1153.— T.F.B. 

Wood ;     Process    for    preserving    .     F.    Hasselmann. 

Fr.  Pat.  403,370,  May  26,   1909.      Under  Int.  Conv., 
May  27,  1908. 

See  Eng.  Pat.  12,587  of  1909  ;    preceding.— T.  F.  B. 

Cement ;     Manufacture    of    .     S.    0.    Cowper-Coles, 

London.     U.S.  Pat.  939,217,  Nov.  9,  1909. 

.See  Eng.  Pat.  22,425  of  1906  ;  this  J.,  1908,  162.— T.  F.  B. 


X.— METALS    AND    METALLURGY. 

Coal  and  iron  industries ;  Development  of  the .   Greville 

Jones.     Cleveland   Institute  of   Engineers,   Presidential 
Address,  Nov.,  1909. 

In  the  coal  industry  extensive  developments  have  been 
carried  out  in  South  Yorksliire  within  easy  distance  of 
the  iron  and  steel  works  in  the  Frodingham  district,  and 
the  result  will  be,  in  the  author's  opinion,  that  it  will  be 
possible  to  produce  in  the  Lineolnsliire  district,  the 
cheapest  pig-iron  in  the  world,  since  besides  coal,  cheap 
seU-liuxing  ores  are  available.  At  the  Barfoed  Colliery 
in  South  Wales  there  is  an  installation  of  100  Koppers 
by-product  coke-ovens,  and  a  washer  capable  of  dealing 
with  120  tons  of  coal  in  12  hours.  By  the  wasliing  process, 
small  coal  containing  6  per  cent,  of  ash  and  1-1  per  cent, 
of  sulphur  is  obtained  from  a  mixture  of  "  smalls  "  and 
dirt  containing  20  per  cent,  of  ash  and  1-5  per  cent,  of 
sulphur.  The  gas  irom  the  coke-ovens  is  used  for  power 
purposes  on  the  spot  and  is  also  conveyed  to  other  coUieries, 
some  of  which  are  H  miles  distant.  With  respect  to  coke- 
ovens,  in  the  United  Kingdom  there  are  in  operation  2505 
Coppee  ovens  without  by-prod  ict  plants  and  5111  by- 
product ovens  classified  as  follows  :  Simon-Carves,  1201  ; 
Semet-Solvay,  1150  ;  Otto,  1052  ;  Koppers,  638  ;  Simplex. 
334;  Coppee.  314  ;  Huessener,  260  ;  Collins,  50  ;  Bauer, 
12  ;    others,  100. 

Iron  ore. — Large  deposits  of  ore  have,  it  is  said,  been 
found  in  Kent  and  Sussex  ;  near  Dover,  the  seam  has  been 
proved  to  a  depth  of  17  feet,  and  will,  it  is  estimated, 
produce  107,000  tons  per  acre.  The  calcined  ore  contains 
45  per  cent,  of  iron  ;  ore  from  the  middle  of  the  seam 
contains  49  per  cent.  The  pisohtic  iron  ore  from  the 
deposit  opened  up  in  Carnarvonshire  contains  about  45 
per  cent,  of  iron,  15  of  silica,  5-75  of  lime,  and  1 — 1-73  of 
phosphorus.  In  the  author's  opinion  it  would  be  suitable 
for  use  in  place  of  puddlcr's  "  tap  "  in  the  manufacture  of 
basic  pig-iron  for  the  basic  steel  process. 

Iron  manufacture. — -Tliere  is  only  one  dry-air  plant  (see 
Gayley,  this  J.,  1904,  1148)  at  present  in  operation  in  the 
United  Kingdom,  viz.,  at  Cardiff.  The  results  obtained 
witli  hfematito  ore  are  shown  in  the  following  table, 
together  with  the  average  results  obtained  at  Blaenavon, 
using  ordinary  air. 


Output. 


Cardiff — 
Average     for     50     weeks     with 

ordinary  air   

Average   for   5   weeks   with   dry 

blast,    operated    for    increased 

output   

Average   for    4    weeks    with    dry 

blast,  operated  for  economy  . . 
Blaenavon — • 
Average  for  4  years  with  ordinary 

air 


tons. 
2001 

2530 
2286 

1238 


Coke 
consumption. 


lb. 

2278 

1972 
1867 

1981 


Dry-air  plants  are  about  to  be  installed  at  single  works 
in  Great  Britain,  Canada,  and  Germany,  and  at  seven 
different  works  in  the  United  States. 

Bkist-furnace  gas. — At  several  places  plants  are  in  opera- 
tion for  the  utilisation  of  blast-furnace  gas  for  power 
purposes  (see  also  this  J.,  1909,  603). 

Steel  manufacture. — Owing  to  the  tendency  of  the  avail- 
able iron  ores  to  increase  in  phosphorus-content,  the  acid 
Bessemer  process  wiU  probably  gradually  be  dispensed  with. 
In  the  manufacture  of  basic  Bessemer  steel,  the  chief 
improvements  have  been  the  introduction  of  the  Flohr 
process  (see  Goerens,  this  J.,  1908,  571)  and  the  Massenez 
process  (see  Richards,  this  J.,  1907,  694).  The  greatest 
improvements  in  recent  years  have  been  made  in  the 
basic  open-hearth  process.  The  chief  of  these  are  : — 
(1),  the  use  of  molten  iron  ;  (2),  the  adoption  of  the  mixer, 
whereby  a  regidar  supply  of  metal  of  uniform  quahty  is 
insured  ;  (3),  the  mechanical  charging  of  scrap  and  ore  ; 
(4),  furnaces  of  larger  capacity,  whereby  a  greater  surface 
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of  the  metal  is  exposed  to  oxidation,  and  owing  to  the 
larger  size  of  the  regenerators,  the  fuel  coiisuinption  is 
reduced.  At  several  works  the  gas-producers  used  in  con- 
nection with  the  open-hearth  furnaces  are  provided  with 
plants  for  the  recover}' of  theammonia.a  yield  of  95 — 1051b. 
of  ammonium  sulphate  per  ton  of  fuel  consumed  being 
obtained  ;  even  with  a  yield  of  only  90  11).  of  ammonium 
sulphate,  the  saving  would  amount  to  Is.  (id.  per  ton  of 
steel  made.  In  America,  tlie  use  of  the  Blair  water-cooled 
blocks  in  open-hearth  furnaces  (see  Fr.  Pat.  382,135  ;  this 
J.,  1908,  232)  lias  eifoctod  considerable  economy.  Talbot 
/urnaces  (see  tliis  J.,  1900,  539).  Ten  of  these  furnaces  are 
now  in  operation  in  the  United  Kingdom,  and  there  are 
13  in  course  of  construction. 

Electric  lurnace^.  (See  this  J..  1907,  327.  707  ;  1908,  091. 
757,  817  ;  1909,  208,  1046).  The  number  of  electric  iron 
and  steel  furnaces  at  present  in  operation  or  in  course 
of  construction,  in  different  countries  is  as  follows  : — 
Germany,  20;  Italy,  12  ;  l''rance,12;  U.S.A.,  9;  England, 
6;  Switzerland,  C  ;  Austria,  5  ;  Sweden,  5  ;  Luxcmbcrg, 
4;  Belgium,  2  ;  Boliomia,  1  ;  Brazil.  1  ;  Spain.  1.  Of  the 
English  furnaces,  thrive  are  of  the  Kjelliu  type,  two  of  the 
Friek  type,  and  one  of  the  Heroult  type.  Tlie  results  of 
tests  made  by  Guillot  as  to  the  uniformity  of  steel  made  in 
the  Heroult  electric  furnace,  aro  shown  in  tlie  following 
table  :— 


white  cast  iron  used  is  of  great  importance ;  it  should  be 
comparatively  low  in  sihcon  and  manganese,  as  although 
up  to  0-5  per  cent,  of  silicon  is  beneficial,  in  that  it  facili- 
tates the  separation  of  graphite,  an  excess  renders  the 
product  less  malleable.  As  o.\idising  material,  shghtly 
better  results  were  obtained  with  a  mixture  of  ferric  oxide 
and  lime  than  with  ferric  oxide  and  quartz  sand.  In  an 
Italian  works  tiie  best  results  have  been  obtained  with  a 
mixture  of  small  iron  rifuse  and  forge  scale.  The  malleable 
iron  prepared  with  this  mixture  from  a  silicious  cast  iron 
had  the  following  composition  at  the  surface  and  at  a 
depth  of  1 — 2  em.  respectively  : — sulphur,  0-133,  0-148  ; 
phosphorus,  0-100,  0-103  ;  manganese,  0-02,  0-01  ;  silicon, 
0-0(52,  1-59;  (1)  carbon,  0-28;  (2),  combined  carbon, 
0-35 ;  graphitic  carbon,  1-3C  per  cent.  The  author 
has  made  experiments  with  an  oxidising  mixture  (om]iosed 
of  carbon  dioxide  in  presence  of  ferric  oxide  and  a  basic 
substance  ;  the  best  results  were  obtained  with  a  mixture 
of  lOt'O  jjarts  of  ferric  oxide,  50  of  graphite  and  l.'iO  of 
magnesia,  carbon  dioxide  being  evolved  gradually  and 
continuousl}'.  The  carbon  monoxide  produced  by  the 
action  of  the  carbon  dioxide  on  the  carbon  of  the  cast  iron, 
was  re-oxidised  to  carbon  dioxide  by  the  ferric  oxide. 
This  mixture  yielded  results  similar  to  those  obtained  with 
the  mixture  of  iron  refuse  and  forge-scale,  and  was  cheajM-r 
and  easier  to  prepare. — A.  S. 


Soft  steel. 

Hard  steel. 

barge  ingot. 

Small 
ingot. 

Large  ingot. 

Small  ingot. 

Top. 

Middle. 

Bottom. 

Middle. 

Top. 

Middle. 

Bottom. 

Top. 

Middle. 

Bottom. 

Carbon  

0-084 
0-036 
0-233 
0-019 
0-008 

1    0-069 
1    0-034 
t    0-230 
1    0-020 
0-008 

0-068 
0-038 
0-240 
0-022 
0-009 

0-070 
0-030 
0-230 
0-022 
0-008 

1-015 
0-103 
0-144 
0-021 
0-010 

1-016 
0-101 
0-148 
0-019 
0-009 

1-022         1-018 
0-103     1    0-098 
0-158     1    0-151 
0-021          0-020 
0-010          0-011 

1-013 
0-100 
0150 

0-011 

022 
O-lOl 

Manganese 

Sulpiiur   

0-146 
0-019 

0-010 

(See  also  Harbord,  this  J.,  1909,  867.)— A.  S. 

Norwegian    iron    industry ;     Development    of    the    . 

Chom.-Zeit.,  1909,  33,  1199. 

A  Royal  Commission  has  been  engaged  in  Norway  with 
the  question  of  the  develojiment  of  the  iron  industry  witli 
the  aid  of  electric  power.  The  present  production  of  iron 
ore  in  Norway  is  over  100,000  tons  per  annum,  and  it  is 
estimated  that  it  will  soon  reach  1,000,000  tons.  The  most 
important  deposits  of  ore  occur  in  North  Norway,  two  types 
being  recognised,  viz.,  the  Dunderlands  and  South 
Varangor  types.  At  Dunderlands  the  conditions  aro  un- 
favourable, but  at  South  Varanger,  there  is  a  cheap  supply 
of  ore  which  can  bo  concentrated  magnetically  with  a 
small  expenditure  of  power  ;  it  is  anticipated  that  the 
production  here  will  soon  reach  600,000  tons  per  annum. 
In  North  Norway  it  is  estimated  that  there  aro  about  350 
million  tons  of  crude  ore,  of  which  200  million  tons  consist 
of  magnetite.  In  the  Trondhjcm  district  the  ores  contain 
sulphur,  but  this  will  not  stand  in  the  way  of  their  use  in 
electrical  smelting  processes  ;  in  tliis  district  there  aro 
about  20  million  tons  of  ore  with  a  content  of  55  per  cent, 
of  iron.  In  Western  Norway  there  are  large  deposits  of 
titaniferous  iron  ore  suitable  for  the  manufacture  of  ferro- 
titaniura  ;  it  is  estimated  that  about  5  million  tons  are 
available.  There  are  also  several  deposits  of  iron  ore, 
amounting  in  all  to  about  5  million  tons,  in  the  southern 
and  eastern  parts  of  Norway. — A.  S. 


Malleable  cast  iron.  E. 
Appl.  Chom.,  London, 
6(39. 


Namias.      Seventh  Int.   Congr. 
1909.     Engineering,    1909,   88, 


In  the  author's  opinion  sufficient  attention  is  not  paid  to 
the  chemical  action  taking  place  in  the  conversion  of  «  hi(o 
cast  iron  into  malleable  iron.     The  composition  of  the 


Etching    [iron    and   steel]    with    cuprammonium    chloride. 
M.  Widemann.    Stahl  u.  Eisen,  1909,  29,  1823—1824. 

The  author  has  repeatedly  tried  to  use  cuprammonium 
chloride  for  etching  steels  for  microscopic  examination, 
but  has  found  that  the  precipitated  copper  has  greatly 
interfered  with  the  method.  In  order  to  overcome  this 
diiiiculty,  the  polished  specimen  is  moved  about  rapidly 
in  a  large  dish  containing  the  etching  solution,  the  pohshed 
surface  being  uppermost.  As  soon  as  sufficient  action  has 
taken  place,  the  piece  of  metal  is  rinsed  in  running  water, 
and  while  still  wot,  immersed  in  a  30  per  cent,  solution 
of  potassium  cyanide  heated  to  50^  C.  After  I — 10 
minutes  the  whole  of  the  copper  has  dissolved ;  the 
specimen  is  now  washed  with  water  and  dried  in  the  usual 
manner.  This  method  has  been  used  with  very  great 
success  on  a  great  variety  of  steels. — A.  H.  C 

Titanic  acid  in  ilmenite  ;  Determination  of .     E.  Roer. 

Chem.-Zeit.,   1909,  33,   1225. 

The  finely  powdered  Ilmenite  (0-5  grm.)  is  fused  with 
sodium  carbonate  (10  grms. )  first  of  all  over  a  Bunson, 
then  over  a  blow-pipe  fiamo  for  half  an  hour,  the  melt 
poured  into  a  platinum  dish  to  cool,  then  transferred, 
together  with  the  crucible,  to  a  beaker,  covered  with 
50  CO.  of  water  and  allowed  to  stand  for  12  hours.  The 
insoluble  matter,  consisting  of  .sodium  titanale,  iron  oxide, 
lime,  and  magnesia,  is  filtered  off,  washed  with  cold  water 
and,  by  piercing  the  filter,  introduced  into  a  litre  flask. 
The  beaker  and  crucible  are  rinsed  with  a  mixture  of  hot 
dilute  hydrochloric  and  sulphuric  acids,  which  is  poured 
over  the  filter,  and  the  latter  then  washed  with  boiling 
water.  Should  undissolved  sodium  titanate  or  iron  oxide 
remain  in  the  tlask,  the  contents  of  tlie  latter  arc  boiled  with 
a  little  dilute  sulphuric  acid  until  the  liquid  becomes  clear 
or  only  a  white  precipitate  remains.  On  cooling,  the  solu- 
tion is  made  just  alkahne  with  caustic  soda,  then  faintly 
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acid  with  sulphuric  acid,  and  100  c.c.  of  saturated  sul- 
phurous acid  together  with  boiUng  water  added  to  make 
the  volume  700  c.c.  The  whole  is  now  boiled  for  an  hour, 
and  after  addition  of  20  c.c.  of  sulphurous  acid,  allowed  to 
stand  until  tlie  precipitated  titanic  acid  has  settled.  It  is 
collected  on  a  thick  filter,  washed  with  boiling  water  until 
free  from  chlorine,  incinerated  and  ignited  as  usual.  In 
this  process  it  is  essential  that  sufficient  sulphurous  acid 
be  added  to  completely  reduce  the  iron  present J.  L.  H. 

Tungsten  ores  ;  Occurrence  and  utilisation  of .  Bulletin 

Imp.  Inst.,  1909,  7,  285—295. 
The  following  table  gives,  as  far  as  possible,  the  produc- 
tion of  tungsten  ores  for  the  period  1905 — 1907  : — 


oxide  is  soluble  in  ammonia  in  absence  of  oxygen,  whereas 
copper  is  insoluble.  In  order  to  shorten  the  time  req'iired, 
the  apparatus  was  modified  so  that  a  greater  surface  of  the 
copper  was  in  contact  with  the  ammonia  solution.  For 
mixtures  of  pure  copper  with  cuprous  oxide,  the  method 
was  found  to  give  excellent  results,  but  when  arsenic 
is  present,  the  results  are  too  high.  Useful  result;  can, 
however  be  obtained  in  the  latter  case  by  determining  the 
arsenic  dissolved,  and  making  a  coixection  ou  the  basis 
that  it  dissolves  as  copper  arsenate.  Antimony  has  an 
efi'ect  similar  to  that  of  arsenic.  When  iron  is  present  in 
metallic  copper  containing  oxygen,  it  exists  wholly  or 
partly  as  oxide,  and  hence  the  total  oxygen  and  oxygen 
present  as  cuprous  oxide  do  not  correspond.    Serious  eiTors 


1905. 

1906. 

1907. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

tons. 

£ 

tons. 

£ 

tons. 

£ 

Eiu-ope  — 

United  Kingdom  

172 

11,367 

271 

19,775 

322-5 

41,044 

Portugal    

28* 

20,455 

561 

46,437 

599 

75.207 

Spain   

368 

6,655 

413 

8,949 

378 

7,783 

Germany 

33 

2,613 

51 

4,692 

61 

8,506 

Austria 

58 

4,188 

56 

4,634 

43 

5,628 

France 

25 

2,373 

18 

1,918 

59 

7,098 

Italy 

— 

— 

25 

1,000 

16 

608 

Africa — 

Rhodesia  (Wolfram) 



— 

15 

1,508 

11 

1,149 

(Scheelite) 

— 

— 

— 

— - 

34 

4,312 

Asia— 

Malay  States    

— 

. — 

135 

— 

80 

— . 

Dutch  East  Indies    

— 

— 

— 

— 

38* 

— 

— 

z 

24« 

2,520 

125* 
9 

11,960 

Siam 

— 

Australasia — 

New  South  Wales  (Scheelite)     

138 
86-5 

10,122 
7,361 

109 
132 

7,647 
9,057 

196 
207 

23,781 

(Wolfram) 

26,235 

Queensland  (Scheelite) 

4 

330 

4-5 

347 

2-25 

320 

(Wolfram) 

uw 

99,873 

768 

64,136 

615 

89,767 

South  Australia  (Wolfram) 

63 

3,379 

102 

6,981 

91 

11.451 

Tasmania                     ,,         

32 

2,371 

20 

1,465 

41 

4,411 

New  Zealand  (Scheelite)    

28 

1,848 

55 

3,407 

137 

15,486 

America — 

United  States 

716 

55,170 

829 

71,636 

1468 

182,761 

Bolivia 

66 

— • 

— 

— 

392 

— 

Argentina   

1 

— 

290 

" 

415 

5,936 

•  Tin  and  wolfram  ores. 


I 


The  price  obtainable  for  tungsten  ores  is  affected  in  a 
very  disproportionate  degree  by  the  percentage  of  tungstic 
oxide,  WO3,  present  and  also  by  their  freedom  from 
certain  impurities.  It  is  stated  that  the  phosphorus 
and  sulphur  content  should  not  greatly  exceed  0-25  and 
0-01  per  cent,  respectively.  In  Colorado  in  1907,  the  price 
per  unit  of  tungstic  oxide  in  ores  containing  from  3  up 
to  60  per  cent,  of  the  oxide  ranged  from  13s.  5d.  to 
£1  19s.  7d. 

Tungsten  is  a  bright  grey  metal  with  a  hardness  between 
5.4  and  6,  and  having  a  sp.  gr.  of  19-13.  Its  melting  point, 
according  to  a  recent  determination,  is  3080°  C.  The  chief 
appUcation  of  tungsten  is  in  the  manufacture  of  steel, 
the  tensile  strength  and  elastic  Umit  of  wliich  are  raised, 
within  certain  limits,  in  proportion  to  the  amount  of 
tungsten  present.  The  elongation,  reduction  of  area, 
and  resistance  to  shock  diminish  proportionately,  whilst 
the  hardness  increases  somewhat  rapidly  with  the  per- 
centage of  tungsten.  Tungsten  steels  are  largely  used  for 
the  manufacture  of  high-speed  tool-steels  as  they  retain 
their  temper  even  when  worked  red  hot.  A  typical  steel 
of  this  typo  contains  8-5  per  cent,  of  tungsten,  4  of  chrom- 
ium, and  1-25  of  carbon.  An  important  use  for 
tungsten  is  in  the  manufacture  of  filaments  for  electric 
glow  lamps,  wliich  are  claimed  to  have  an  efficiency  of 
1  to  1-2  watts  per  candle-power.  The  salts  of  tungsten  a,re 
used,  to  a  h  mi  ted  extent,  in  rendering  wood  and  textile 
fabrics  fireproof,  as  a  mordant  for  silk  and  wool,  and  for 
colouring  pottery,  etc. — F.  R. 

Cuprous  oxide  in  copper  and  its  alloys  ;   Determination  of 

.     R.  H.  Greaves.     Chem.  News,  1909,  100,  233— 

235. 
The  author  has  examined  the  method  devised  by  Coffetti 
{this  J.,  1909,  313),  wliich  is  based  on  the  fact  that  cuprous 


due  to  the  presence  of  antimony  and  iron  are  not  likely  to 
occur  with  commercial  coppers.  The  method  appears  to 
yield  usefiU  residts  with  brass  and  bronze,  but  in  the  case 
of  the  latter  it  should  be  borne  in  mind  that  the  injurious 
constituent  is  mainly  stannic  oxide. — A.  S. 

Zinc  ;   Determination  of and  the  analysis  of  zinc  ores. 

K.  Voigt.  Z.  angew.  Chem.,  1909,  22,  2280—2285. 
If  ammonium  phosphate  be  added  to  aa  ammoniacal 
solution  of  a  zinc  salt,  and  the  solution  be  heated  until  it 
gives  the  amphoteric  reaction  (i.e.,  turns  red  litmus  blue, 
and  blue  Utmus  red),  the  zinc  is  completely  precipitated 
as  the  highly  crystalline  zinc  ammonium  phosphate.  This 
on  filtration,  washing  with  water,  and  drying  at  100°  C, 
and  igniting  separately  from  the  filter-paper,  yields  zinc 
pyrophosphate  in  which  form  it  may  be  weighed  ;  for 
calculating  the  zinc  a  factor  of  0-4291  is  used.  The  author 
uses  this  method  for  the  estimation  of  zinc  in  zinc  blende. 
After  solution  in  aqua  regia,  the  siUca,  alumina,  iron  and 
manganese  are  separated  and  estimated  in  the  usual  way. 
The  Ume,  however,  is  separated  by  the  use  of  ammonium 
carbonate  instead  of  as  oxalate,  and  the  magnesium 
ammonium  phosphate  is  precipitated  by  a  10  per  cent, 
solution  of  ammonium  phosphate  free  from  sodium  salts, 
the  zinc  remaining  in  solution.  The  zinc  ammonium 
phosphate  is  now  completely  precipitated  by  heating  the 
solution  on  a  water  bath,  and  finally  on  an  asbestos  plate 
until  the  above  ampliotcric  reaction  is  obtained. — A.  H.  C. 

Zinc  blende  ;  Interaction  of  carbon  and  silicon  with at 

high    temperatures.     W.    Fraenkel.     Motallurgie,    1909, 
6,  682—688. 
Refekence  is  made  to  previous  work  on  the  reduction  of 
zinc  blende,  and   to   the   possibility   of   the  formation  of 
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volatile    sulpho-carbonyl    compounds    analogous    to    the 

metal-carboayl  compounds.  Proceeding  on  the  assump- 
tion of  Percy  and  otUors,  of  the  formation  of  zinc  and 
carbon  bisulpliido  from  zinc  blonde  and  carbon,  a  mixture 
of  very  pure  zinc- blende  and  sugar  charcoal  was  heated 
in  a  quartz  boat  in  a  quartz  tube  in  a  Heraeus  furnace. 
The  temperature  was  determined  by  a  thermo- junction 
close  to  the  boat,  and  a  stream  of  purified  nitrogen  was 
passed  through  the  tube,  carrying  any  volatile  products 
against  a  water-cooled  quartz  tube  at  the  other  end.  It 
was  found  that  a  mixture  of  90  per  cent,  of  zinc  blende 
and  10  per  cent,  of  carbon  could  be  completely  volatilised 
at  a  temperature  of  about  1350"  C.  without  the  formation 
of  even  traces  of  carbon  bisulphide.  A  sublimate  was 
formed,  however,  on  the  water-cooled  tube,  of  wliich  the 
anetlysis  closely  agreed  with  the  composition,  ZnfsSi.  It 
was  a  hard  brittle  substance,  with  a  lustre  like  that  of 
silicon,  and  a  polished  and  etched  specimen  appeared 
homogeneous  under  the  microscope.  It  evolved  sulphu- 
retted hydrogen  when  treated  with  acids,  and  hydrogen 
when  treated  with  caustic  alkalis.  Experiments  with  a 
carbon  boat  showed  that  the  silicon  was  derived  from  the 
quartz  tube.  A  mixture  of  zinc  blende  and  silicon  gave  the 
same  volatile  product.  The  author  confirms  the  obser- 
vation of  Lopiarczyk  (tliis  J.,  1909,  838),  that  a  volatile 
product  of  zinc  sulphide  and  carbon  is  formed  in  the  zinc 
muffle,  and  shows  that  this  vapour  is  able  to  reduce  silica 
to  siUcou,  producing  a  volatile  substance  which  ai)pears  to 
be  a  molecular  compound  of  zinc  sulphide  and  silicon. 
In  the  technical  production  of  zinc,  owing  to  the  presence 
of  a  large  amount  of  silica  in  the  zinc  muffle,  it  is  considered 
that  there  is  a  considerable  loss  of  zinc  due  to  the  formation 
of  this  volatile  product. — -A.  H.  C. 

Zinc  alloys.     B.  E.  Curry.     J.  Physical  Chem.,  1909,  13, 
589—605. 

The  melting-point  curve  of  antimony-zinc  alloys  was 
re-determined  by  means  of  heating  curves  in  place  of 
coohng  curves,  in  order  to  avoid  errors  caused  by  super- 
coohng.  The  equiUbriuni  diagram  consists  of  six  phases  : 
pure  antimony,  pure  zinc,  the  compound,  ZnSb,  and  tliree 
series  of  soUd  solutions,  a,  ji,  y.  The  a-  and  ,9-phases  are 
not  stable  below  437°  C  and  405°  C.  respectively,  and  the 
y-phase  is  onlj'  stable  below  the  sohdifj-ing  point.  Alloys 
with  more  than  45  per  cent,  of  zinc  are  not  homogeneous 
under  any  condition,  and  below  405°  C.  they  consist  entirely 
of  y-crystals  and  zinc.  The  freezing-point  cur\'e  of  zino-tin 
alloys  shows  the  absence  of  compounds.  The  two  phases 
in  the  equiUbrium  diagram  are  pure  zinc  and  a  solution  of 
zinc  in  tin.     The  alloys  show  a  gradation  in  softness  from 

Eure  zinc  to  pure  tin,  pure  zinc  being  harder  and  more 
rittle  than  any  of  its  alloys  with  tin.  The  freezing-point 
curve  for  zinc-cadmium  alloys  is  similar  to  that  of  the  zinc- 
tin  series,  the  two  phases  being,  in  this  case,  the  solid 
solutions  of  zinc  in  cadmium  and  of  cadmium  in  zinc. 
The  miscibihty  of  zinc  and  lead  and  of  zinc  and 
bismuth  is  very  sUght ;  at  the  freezing  point,  mixtures 
of  lead  and  zinc  separate  into  two  layers  consisting 
practically  of  the  pure  metals,  and  in  the  latter  case  the 
phases  separating  are  pure  zinc  and  a  solid  solution  of 
zino  in  bismuth. — F.  R. 

Melting   point  dtlerminatioiis.     \V.    P.    \\'hite.     Amer.   J. 
Science,  1909,  28,  453—473. 

The  author  discusses  the  question  of  the  determination  of 
melting  (xiinls  (especially  of  metab  and  silicates)  from 
tcmporature-time  curves.  As  the  result  of  numerous 
experiments  on  a  immber  of  substances,  organic  and  in- 
organic, melting  at  temperatures  between  0°  and  1400°  C, 
the  methods  employed  in  the  geophysical  laboratory  of  the 
Carnegie  Institution,  Washington,  have  been  so  improved, 
that  the  agreement  of  determinations  of  the  melting  points 
of  silicates  has  increased  about  five-fold.  The  clijef  con- 
clusions drawn  from  the  investigation  are  as  follows  : — 
Melting  and  freezing  jxjint  (temperature-time)  cur\cs  of 
pure  substances  should  consist  of  two  vertical  branches 
joined  by  a  horizontal  line  corresponding  to  the  molting 
point.  Curves  plotted  from  experimental  data  are, 
however,  nearly  always  oblique — that  is,   they  show  an 


interval  within  which  the  temperature  continuously  rises 
or  falls,  instead  of  a  constant  temperature.  The  chief 
cause  of  this  obliquity  is  the  presence  of  impurities  in 
the  substance  under  examination.  The  true  melting 
point  corresponds  to  the  ujjper  end  of  the  oblique  melting 
interval.  In  the  case  of  some  very  viscous  substances, 
mostly  boron  and  silicon  compounds,  melting  hysteresis 
("  time-lag  ")  may  be  a  serious  cause  of  obliquity  of  the 
curve,  e.g.,  the  melting  may  take  place  only  gradually 
even  at  temperatures  100°  or  more  above  the  true  melting 
point.  This  phenomenon  may  be  recognised  by  the  varia- 
biUty  of  the  melting  temperature  with  the  rate  of  heating. 
In  making  determinations  of  the  melting  point  of  impure 
substances  by  the  thermal  method,  more  attention  should 
be  paid  to  the  supply  of  heat  to  the  charge  ;  if  this  varies, 
the  curve  is  distorted.  Commonly  the  temperature  of  the 
furnace  is  made  to  rise  or  fall  continuously  and  uniformly, 
but  as  the  charge  during  melting  or  freezing  remains 
at  a  practically  constant  temperature,  the  rate  of  supply 
of  heat  to  the  charge  under  the  conditions  stated  will 
vary  considerably.  The  freezing  point  is  easier  to 
observe  than  the  melting  point,  but  is  inadmissible  in  the 
case  of  substances  wliich  show  marked  undercooling.  The 
molting  point  curve  is  liable,  where  stirring  is  not  practised, 
to  obliquities  caused  by  uneven  temperature  distribution, 
due  to  tlie  difference  of  temjxirature  between  the  inside 
and  outside  of  the  charge  ;  also  by  irregularities  in  the 
flow  of  heat  and  conduction  of  heat  by  the  therma-element 
— these  are  less  with  narrow  charges  and  small  thermo- 
elements, but  the  error  due  to  the  latter  cause  may  bo 
several  degrees  with  enclosed  thermo-elements.  Errors 
may  also  bo  introduced  by  electrical  conductivit}'  of  the 
melt,  when  bare  thermoelements  are  used,  contamination 
of  the  thermo-elements,  and  differentiation  (melting  of 
portions  of  charge  of  varying  purity  at  different  tempera- 
tures) and  diathermancy  of  the  charge.  Melting  points 
above  800°  C.  have  been  determined  with  results  agreeing 
to  within  0'05°,  but  in  most  cases  at  high  temperatures, 
differences  of  from  0-5  to  1-5°  C.  are  found,  the  cause  of 
which  has  still  to  be  determined. — ^A.  S. 


Melting  point  methods  at  high  temperatures.     W.  P.  White. 
Amer.  J.  Science,  1909,  28,  474 — 489. 

For  the  determination  of  melting  points  at  temperatures 
up  to  1600°  C,  platinum  resistance  furnaces  of  simple 
construction  (see  Day  and  Allen,  Phys.  Rev.,  1904,  19, 
177)  can  be  used  with  good  results.  Where  uniformity  of 
temperature  throughout  the  working  chamber  is  important, 
this  is  made  higher  and  narrower,  and  fitted  with  four 
horizontal  partitions  to  ward  off  the  coohng  effect  of  the 
ends,  and  a  porcelain  tube  is  disposed  in  the  centre  of  the 
chamber  to  receive  the  crucible  containing  the  substance. 
It  is  best  to  work  with  small  quantities  (2-5  grms.)  of  the 
substance,  and  it  is  advisable  to  use  a  second  thermo- 
element to  give  directly  the  temperature  in  the  neighbour- 
hood of  the  charge,  besides  that  giving  the  temperature  of 
the  furnace,  since  the  measurement  and  regulation  of  the 
heat  supply  from  the  furnace  to  the  charge  is  of  great 
importance.  Methods  of  treating  and  insulating  thermo- 
elements and  of  avoiding  the  effects  of  contamination  arc 
described  (see  also  Phys.  Zeits.,  1907,  8,  332).  The  melting 
points  of  very  viscous  substances,  showing  hysteresis  or 
time-lag,  can  bo  determined  accurately  by  slow  heating, 
with  occasional  examination  outside  the  furnace.  Latent 
heats  of  fusion  can  be  determined  approximately  from 
melting-curves  by  measuring  the  furnace  temperature, 
i  but  if  the  error  is  not  to  exceed  10  per  cent,  (about  10 
calories  in  many  sihcates),  special  apparatus  and  methods 
I  of  procedure  are  necessary.  The  smaller  latent  heats  of 
transformation  can  usually  be  determined,  within  one  or 
■  two  calories,  nith  no  other  apparatus  than  the  two  thermo- 
I  elements.  For  the  determination  of  faint  or  sluggish 
I  thermal  effects,  rapid  rates  of  heating  and  great  precision 
]  in  the  regulation  of  the  furnace  and  measurement  of  tem- 
perature are  required.  In  order  to  accurately  determine 
eutoctic  points  by  the  thermal  method,  a  means  of  detect- 
ing the  presence  of  small  residues  of  the  component  in 
excess  is  required  (see  Amer.  J.  Science,  1909,  27,  U). 

—A.  8. 
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Corrosion  of  melah  ;  Paint  and  varnish  coatings  as  acceler- 
ators in  the  .     W.   H.  Walker  and  W.  K.  Lewis. 

J.  Ind.  Eng.  Chem..  1909,  1,  754—758. 

It  has  been  found  that,  in  tin  cans  which  have  been  lacquered 
inside  with  copal  linseed  oil  varnish  boiled  at  140° — 
150°  C,  the  corrosion  has  been  much  more  rapid  under  the 
action  of  strongly  acid  fruits  than  in  the  case  of  untreated 
cans.  This  rapid  corrosion  takes  place  at  the  points  where 
the  lacquer  has  been  removed  in  soldering,  etc.,  and  is 
sometimes  so  pronounced  that  a  leak  has  resulted  in  a  few 
weeks.  The  authors  find  that  the  explanation  of  this 
action  lies  in  the  depolarising  influence  of  the  lacquer 
itself,  coupled  with  the  action  of  the  small  proportion  of 
air  left  in  the  can.  The  "  hnoxylin  "  coating  being  still 
unsaturated  will  absorb  hydrogen.  The  protected  sur- 
faces will  be  thrown  into  the  cathodic  state,  and  the 
solution  of  the  metal  will  thus  be  concentrated  at  the 
exposed  points,  and  the  corrosive  process  will  continue 
there  until  the  air  has  been  consumed  and  the  lacquer 
has  become  saturated.  The  remedy  in  the  case  of  the 
fruit  cans  is  to  find  a  lacquer  impervious  to  the 
solution,  or,  faiUng  that,  one  that  will  not  act  as  a  hydro- 
gen depolariser.  A  saturated  varnish  may  be  obtained  by 
heating  an  ordinary  varnish  for  a  sufficient  length  of 
time,  but  the  authors  have  not  succeeded  in  discovering 
a  non-porous  coating.  These  results  have  also  an  important 
bearing  upon  the  resistance  of  metals  coated  with  paint, 
etc.,  to  corrosive  influences.  Exposure  of  such  films  to  the 
air  eventually  renders  them  completely  saturated,  but  does 
not  destroy  their  porosity,  or  obviate  the  possibility  of 
■corrosion  at  any  exposed  point  caused  by  the  depolarising 
action  of  the  air  through  the  film  ;  and  this  explains  the 
deterioration  or  pitting  of  iron  or  steel  surfaces  at  places 
where  the  paint  has  peeled  off C  A.  M. 

Mineral  production  of  India.     Board  of  Trade  J.,  Nov,  18, 
1909.     [T.R.] 

The  following  table  shows  the  production  of  minerals, 
metals,  &c.,  in  India  in  1907  and  1908  {see  also  this  J., 
1909,  1132):— 


oxidised  form.  The  principal  mineral,  calaverite,  contains 
on  an  average,  Te,  57*7  per  cent.,  Au,  41*16  per  cent., 
Ag,  1"65  per  cent.  In  1908,  20  tons  of  gold  were  produced, 
giving  about  28  tons  of  tellurium  which  could  be  easily 
saved  ;   but  no  use  is  known  for  it  and  there  is  no  market. 

Action   of  feed    water   containing   magnesium   chloride    on 
walls  of  steam  boilers.     Lange.     See  I. 

Patents. 

Steel ;    [Crucibles  for']  Manufacture  of  •,  and  similar 

metallurgical  operations.     A.  Reynolds,  London.     Eng. 
Pat.   14,933,  July  14,   1908. 

In  metallurgical  operations  in  which  crucibles  are  used, 
the  crucibles  are  provided  with  lids  of  refractory  material, 
similar  to  the  crucible  lining,  and  inert  to  the  charge  and 
impervious  to  the  atmosphere,  in  order  to  prevent  reactions 
between  the  charge  and  atmospheric  or  furnace  gases. 
The  lids  are  supported  and  counterpoised  so  as  to^rest 
lightly  or  float  on  the  charge. — W.  C.  H.  ~ 

Ircm  ;  Process  for  melting  and  refining — and  apparatus 
therefor.  H.  Johnson,  Saxilby,  Lincoln.  Eng. 
Pat.  22,948,  Oct,  28,  1908. 

The  pig  or  scrap  iron  is  melted  in  a  cupola  furnace  which  is 
provided  at  the  bottom  with  a  well  capable  of  holding 
a  considerable  quantity  of  molten  metal.  A  small  pro- 
portion of  the  required  blast  is  delivered,  with  or  without 
the  addition  of  steam,  under  slight  pressure,  through  tuyeres 
placed  at  the  top  of  the  well,  the  remainder  being  forced 
under  high  pressure  through  the  body  of  molten  metal. 
The  burning  gases  from  the  "  blowing  "  of  the  iron  assist 
in  heating  and  melting  the  descending  charge. — F.  R. 

Armour  and  deck  plates ;   Treatment  of .    vS.  S.  Wales, 

Munhall,  Pa.,  U.S.A.       Eng.  Pat.  8834,  April  14,  1909. 

The  ballistic  resistance  of  non.face-hardened  armour  and 
deck  plates  of  nickel-chromium  steel,  containing  less  than 
1  per  cent,  of  vanadium,  is  increased  by  (1),  heating  to 


1907. 

1908. 

Quantity. 

Value. 

Quantity. 

Value, 

Coal    

Gold  

Petroleum 

Salt 

Manganese  ore 

tons 

ozs. 

galls. 

tons 

11,147,339 

557,686 

132,045,677 

1,102,783 

899,055 

357,584 

39,055 

2,636 

2,433 

not  stated 

67,839 

18,303 

186 

£ 
2,609.726   (o) 
2.126.756 
610.015 
434.076  (a) 
589,830   (6) 
274,679   (W 
226,382   (6) 
49.643   (6) 
98,258 
7,411 
11,882   (a) 
13,427   (o) 
24,404  (a) 
50   (a) 
2,784 
385 

12,769,635 

o67,780 

176,646,320 

1,279,937 

674,315 

386,199 

27,572 

3,211 

2,873 
1,887 
59,224 
4,745 
7,534 

£ 

3,356,209  (a) 

2,177,847 
702,009 
522,794   (a) 
465,593   (6) 

Saltpetre   

Jiica  

Jadestone    

Eub.v,  sapphire,  and  spinel 

Graphite    

Tin  ore    

Iron  ore  

Chromite 

cwts. 

tons 

cwts. 

tons 

292,758  (M 

139,513   (W 

73,400   (M 

47,954 

14,365 

11,015   (a) 

10,637   (o) 

6,338   (o) 

2,009   (a) 

Diamonds   

Amber  

940 
364 

Total  value 

— 

7,079,708 

— 

7,823,745 

(a)  Spot  prices. 


(U  Export  Talues. 


Vanadium  ore  in  Peru  ;    Discovery  of .     Board  of 

Trade  J.,  Nov.  18,  1909.     [T.R.] 

DiscoVEBiES  of  vanadium  ore  have  recently  been  made 
in  the  Cerro  de  Pasco  mining  district.  The  exports 
of  vanadium  sulphites  from  Callao  were  412  metric  tons 
in  1907  and  1,805  metric  tons  in  1908.  Samples  of  ore 
similar  to  that  exported  from  Cerro  de  Pasco  may  be  seen 
at  the  Commercial  Intelligence  Branch  of  the  Board 
of  Trade,  73,  Basinghall  Street,  E.C. 

Tellurium  production  ef  United  States.     Mineral  Resources 

for  1908.      [T,R.] 
TELLtmnrM  is  found  at  Cripple  Creek  in  combination  with 
gold  and  silver.     Smaller   quantities   occur   there   in   the 


about  700°  C.  and  slowly  cooling  ;  (2),  re-heating  to  about 
900°  C.  and  quenching  in  water  to  400°  C.  or  lower ;  (3), 
again  heating  to  between  450°  C,  and  700°  C.  and  slowly 
cooling.  The  plate  is  toughened,  if  desired,  by  a  further 
heating  to  900°  C,  quenching,  and  annealing,  or  rendered 
more  ductile  by  a  repetition  of  the  third  step. — F.  R. 

Manganese  steel ;  Treating  [damaged'] .     W.  S.  Potter, 

New  York,  Assignor  to  Manganese  Steel  Rail  Co., 
Mahwah,  N.J.,  U.S.  Pat.  939,163,  Nov.  2,  1909. 
When  the  outer  portion  of  an  ingot  has  become  injured 
by  overheating,  the  ingot  is  rapidly  heated  to  above 
1200°  C.  and  the  surface  worked,  without  causing  elonga- 
tion, in  order  that  the  defective  part  shall  be  firmly  welded 
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to  the  main  body.  If  desired,  the  outer  portion,  after 
lieatinp,  is  rapidly  cooled  below  1150°  C.  previous  to 
working  it. — F.  R. 

Copper  ;   Extraction  of  from  raw  unroaaled  ores  and 

other  products.  G.  Sclmeider,  Frcideburg,  Assignor  to 
E  Abresch,  Ncustadt-on-the-Hardt,  Germany.  U.S. 
Pat.  937,965,  Oct.  26,  1909. 
Ores  containing  copper  in  the  form  of  sulphide  are  sub- 
jected to  the  action  of  chlorine  by  being  mixed  with  man- 
ganese dioxide  and  treated  with  a  solution  of  hydrochloric 
acid,  with  or  without  the  addition  of  sulphuric  acid. — ^F.  R. 

Pulverising,    desulphurising,   oxidising   metallic   and  other 

ores ;    Apparatus  for  .     R.   Luokenbach,   Colwyn, 

Pa.,  Assignor  to  Borindum  Extraction  Co.  U.S.  Pat. 
938,005,  Oct.  26,  1909. 
The  pulveriser  consists  of  an  outer  shell  having  a  feed 
hopper  and  a  discharge  shoot  and  containing  a  conical 
grinding  drum  eontrolled  by  springs  and  mounted  on  a 
rotalable  shaft,  the  ore  being  ground  between  the  drum 
and  the  containing  shell.  A  roller  situated  witliin  the 
grinding  cone  and  geared  to  the  central  shaft  has  a  tension 
bearing  on  the  inner  surface  of  the  cone. — F.  R. 

Chloridiaing  ores  ;  Method  of .     C.  A.  Diehl,  Cleveland, 

Ohio.     U.S.  Pat.  938,044,  Oct.  26,  1909. 
Sulphide  ores  are  cldoridised  by  subjecting  them  to  the 
action    of   a   gaseous    mixture   consisting   of   about   four 
molecular  parts  of  hydrochloric  acid  to  one  molecular  part 
of  sulphur  dioxide. — F.  R. 

Furnace  ;  Open-hearth .     L.  L.  Knox,  Ben  Avon,  and 

M.  Murray,  Wilkinsburg,  Pa.,  Assignors  to  Keystone 
Furnace  Construction  Co.,  Pittsburg,  Pa.  U.S.  Pat. 
938,245,  Oct.  26,  1909. 
Ik  a  regenerative  opcn-liearth  furnace  the  gas  and  air 
up-takcs  are  provided  at  their  upper  ends  with  removable 
chambers  which  lead  through  water-cooled  ports  or 
tuyeres  into  the  furnace- — F.  R. 

Furnace  ;  Regenerative  reversing .     L.  L.  Knox,  Ben 

Avon  Pa.,  Assignor  to  Keystone  Furnace  Construction 
Co.,  Pittsburg,  Pa.  U.S.  Pate.  938,246,  and  938,426. 
Oct.  26,  1909. 
In  a  regenerative  furnace  the  gas  and  air  up-takes,  which 
are  constructed  separately  from  the  furnace,  arc  furnished 
with  removable  branched  tops  forming  ports  through 
which  the  air  and  gas  arc  led  into  the  furnace,  the  ends  of 
tlie  ports  being  water-jacketed,  or  the  upper  portion  of 
the  up-takes  are  widened  transversely  and  formed  into 
longitudinally  arched  ports  leading  directly  into  the  furnace. 

— F.  R. 

Furnaces;   Roasting  and  like  .     U.  Wedge,  Ardmore, 

Pa.  U.S.  Pat.  939,880,  Nov.  9,  1909. 
The  furnace  consists  of  a  number  of  superimposed  anntdar 
hearths  over  which  tlie  ore  is  caused  to  travel  successively, 
by  means  of  mechanical  stirrers.  The  healing  gases  have 
access  to  only  a  portion  of  the  hearth  area,  the  remainder 
being  arranged  as  a  muflie.  Means  are  provided  for  col- 
lecting the  gases  produced  in  the  muffle  portion. — F.  R. 

Furnace;     Roasting    .     U.    Wedge,    Ardmore,    Pa. 

U.S.  Pats.  939,881  and  939,934,  Nov.  9,  1909. 
The  furnace  consists  of  a  lixed,  vertical,  cylindrical 
body  containing  a  number  of  superimposed  annular 
hearths,  and  a  central  hollow  rotating  shaft  eased  with 
refractory  material  and  sealed  at  its  lower  end  to  prevent 
access  of"  air.  The  upi)er  end  of  the  shaft  is  closed  by  an 
automatic  charging  device,  and  means  are  provided  for 
maintaining  sullieient  ore  above  the  feed  openings  to 
form  a  lute  and  render  the  shaft  substantially  gas-tight. 

Furnace;   Roasting  .     A.  R.  Willley,  Denver,  Colo.. 

Assignor  to  .1.  Seep,  Oil  City,  Pa.     U.S.  Pat.  939,936. 

Nov.  9,   1909. 
The  furnace  consists  of  a  reverberatory  chamber  having 
a    hearth    ineUned    longitudinally,    down    which   the   ore 


is  caused  to  travel  in  a  direction  opposed  to  that  of  the 
heating  gases.  The  hearth  is  cooled  at  suitable  intervals 
by  moans  of  a  series  of  independently  cooled  water  jackets 
to  prevent  overheating  and  consequent  fritting  of  the 
ore.— F.  R. 

Alloy.  G.  Hartmann,  Assignor  to  Hartmann  Aluminum 
Solder  Co.,  New  York.  U.S.  Pat.  938,422,  Oct.  26, 
1909. 

An  alloy  prepared  from  commercially  pure  metals  is 
made  by  fusing  170  parts  of  aluminium  with  23  parts  of 
magnesium,  tlien  adding  7  parts  of  nickel  to  the  molten  i 
alloy,  and  Hnally  adding  HdO  parts  of  tin.  The  alloys  aro  < 
well  agitated  before  the  addition  of  the  next  mi^tal,  which  n 
is  always  added  in  the  molten  state.  The  final  alloy  • 
is  cast  in  heated  iron  moidds  and  slowly  cooled. — F.  R. 

Values  of  metallic  ore  matter  ;  Concentration  by  amalga- 
mation of .     R.  Luekenbaeh,  Colwyn.  Pa..  Assignor 

to     Borindum     Extraction    Co.,    Arizona.     U.S.     Pat. 
938,676,  Nov.  2,  1909. 

The  apparatus  consists  of  a  cylindrical  vessel  jirovidcd 
interiudly  with  a  series  of  shallow  circular  pans  which  are 
adapted  to  contain  an  amalgamating  substance  ami  caused 
to  rotate  by  means  of  a  vertical  shaft  passing  down  the 
centre.  At  the  bottom  of  each  pan,  a  radial  slot  with 
upturned  edges  extends  from  the  centre  to  the  circum- 
ference. An  agitator  frame  is  lixed  radially  over  each 
layer  of  amalgamating  substance,  the  vertical  scrapers 
being  arranged  diagonally  on  the  bars,  and,  compared 
with  those  on  the  adjacent  floors,  at  an  opposite  inchnation. 
In  a  similar  manner,  except  as  regards  the  differentMjl 
inclinations,  a  row  of  jet  tubes  is  supported  radially  overSI 
each  pan  opposite  the  scraper-frame,  and  through  these, 
liquid  is  delivered.  The  ore,  mixed  if  necessary  with 
the  requisite  amount  of  Uquid,  is  charged  into  the  apparatuSj 
through  a  hopper  at  the  top. — C.  A.  W. 

Separation  process ;    Roasting  .     H.  A.   Wentworth,! 

Newton,  Assignor  to  Hutf  Electrostatic  Separator  Co.,1 
Boston,  Mass.     U.S.  Pat.  938,732,  Nov.  2,  1909. 

The  process  is  adapted  to  the  separation  of  zinc  sulphidej 
from  the  sulphides  of  iron,  copper  or  lead.  The  mixtun 
is  roasted,  the  intensity  of  the  heat  being  such  as  to  oxid 
the  sidphides  of  the  foreign  metals  at  least  superliciallyj 
but  not  so  great  as  to  materially  affect  the  zinc  sulphide.] 
Subsequently  the  zinc  siUphido  is  separated  from  the  other 
ingredients  by  a  flotation  process. — C.  A.  W. 

Silver ;    Process  of  assaying  for  .     J.     C.     Hame 

Goldiicld,  Nev.     U.S.  Pat.  939,413,  Nov.  9,  1909. 

A  QUANTITY  of  ore  pulp  is  mixed  with  camphor,  iodinei 
potassium  iodide,  and  a  solvent,  and  sodium  cyanida 
subsequently  added.  The  silver  is  precipitated  on  motallia 
zinc,  dissolved  in  nitric  acid  and  the  amount  of  silva 
nitrate  determined  in  the  usual  way  with  suitable  indi^ 
cators. — F.  R. 

Alumijiium ;    Solder  for  -.     L.  Gojjpman,  Pittebn 

Pa.     U.S.  Pat.  939,494,  Nov.  9.  1909. 

The   solder  consists   substantially   of  49-05   per  cent, 
tin,  3-43  of  antimony,  26-00  of  lead,   20-31   of  zinc  aiu^ 
l-l  of  copper. — F.  R. 

Armour  plate.i  or  the  like  ;  Treatment  of .     S.  S.  Wale 

Munhall,  Pa.,  U.S.A.     Eng.  Pat.  8S35,  April  14,  19 

See  U.S.   Pats.  921,924  and  921,925  of  1909;    this  J,J 
1909,  600.— T.  F.  B. 

Copper    or     copper-nickel     mattes ;     Treatment    of 
J.  T.  Carrick.  Assignor  to  B.  S.  Pattison,  Johannesbui) 
U.S.  Pat.  939,947,  Nov.  9,  1909. 

See  Fr.  Pat.  394,133  of  1908  ;  this  J.,  1909,  236.--T.  F.  : 

Cement    from    blast-furnace     slag.      Eng.     Pat.      15,18 
See  IX. 

Lacquering     [metallic]     surfaces.     Eng.     Pat.     21,593. 
See  XII  IB. 
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XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(/I. )— ELECTRO-CHEMISTRY. 

Cadmium  amalgams  and  the  Weston  normal  cell.  F.  E- 
Smith.  Physical  Soc,  Oct.  22,  1909.  Electrician, 
Nov.  12,  1909,  199. 

CADMinM  amalgams  may  be  solid,  liquid  or  a  mixture  of  solid 
and  liquid  phases,  the  percentage  composition  of  the  phases 
depending  on  the  temperature.  When  a  completely  Uquid 
amalgam  is  cooled  below  the  lower  transition  temperature, 
the  centre  of  the  resulting  solid  is  of  high  cadmium  concen- 
tration, and  the  outer  skin  of  low  cadmium  concentration. 
Iiillusion  tends  to  produce  uniformity,  and,  in  consequence, 
the  E.M.F.  of  a  cell  containing  the  amalgam  is  unstable 
for  a  considerable  length  of  time.  When  the  amalgam  is 
slowly  cooled  to  a  temperature  a  little  below  the  lower 
transition  temperature,  the  difference  of  concentration 
between  tlie  inner  and  outer  parts  of  the  amalgam  need  be 
only  small  to  enable  the  outer  skin  to  be  a  two-phase 
system.  The  diiiusion  process  will  be  slow  and  the 
E.M.F.  may  remain  constant  for  a  very  long  time.  Amal- 
gams wliich  were  of  unifonu  cadmium  concentration 
throughout  were  obtained  by  chilling  completely  hquid 
amalgams  to  a  temperature  of  about  —  50°  C.  ;  although 
not  initially  stable,  rapid  diffusion  processes  resulted  in 
these  amalgams  becoming  approximately  uniform  through- 
out after  a  few  days,  and  their  electromotive  properties 
were  markedly  different  from  those  of  slowly  cooled 
amalgams.  If,  however,  the  temperature  of  such  an 
amalgam  is  raised  until  two  phases  exist,  subsequent 
cooling  will  not  restore  the  uniform  condition,  and  an 
unstable  amalgam  results.  The  experiments  indicate 
that  a  12'5  per  cent,  amalgam  may  be  safely  used  at  all 
temperatures  between  12°  C.  and  60°  C,  and  a  10  per  cent, 
amalgam  at  all  temperatures  between  0°  C.  and  51°  C. 
Experiments  were  made  on  the  temperature  coefficients 
of  the  anode  and  cathode  limbs  of  the  Weston  normal  cell, 
and  show  that  if  a  difference  of  temperature  of  1°C.  exists, 
an  error  of  about  three  parts  in  10,000  is  introduced. 

Total    and     monochromatic     radiation     of     incandescence 
[electricl  lamps.     Fery  and  Cheneveau.     See  II. 

Decomposition  of  the  sugars.     VI.  Electrolytic  reduction  of 
dextrose.     Lob.     See  XVI. 

Electrolytic  oxidation  of  ethyl  alcohol  to  acetic  acid.  Askenasy 
and  others.      See  XVII. 

Detecting  arsenious  in  presence  of  arsenic  acid  by  electro- 
lysis.    Covelli.     See  XXIII.   Inorg.   Qual. 

Patents. 

Galvanic  batteries.     S.  Benko,  Budapest,  Hungary.    Eng. 
Pat.  28,290,  Dec.  28,   1908. 

A  METHOD  of  depolarising  the  elements  in  a  carbon-zinc 
cell  consists  in  forcing  the  electrolyte,  mixed  with  a 
depolarising  gas,  through  the  porous  carbon  element  by 
means  of  pressure  or  suction,  applied  alternately  to  its 
two  sides. — F.  R. 

Active  material  for  storage  battery  electrodes  ;    Process  of 

making  .     J.   W.   Aylsworth,   East  Orange,   N.J., 

Assignor  to  Edison  Storage  Battery  Co.,  West  Orange, 
N.J.  U.S.  Pat.  938,451,  Oct.  26,  1909.  (See  also  Eng. 
Pat.  1928  of  1906  ;    this  J.,  1906,  852.) 

Nickel  peroxide  is  deposited  electrolytically  from  a 
cyanide  solution,  the  latter  containing  also  a  mass  of  nickel 
cyanide  to  regenerate  the  solution.  The  active  material  is 
deposited  on  a  moving  anode,  and  the  deposit  removed 
continuously  from  the  same. — B.  N. 

Electricity  ;  Process  of  generating .     H.  S.  Blackmore, 

Mount  Vernon,  N.Y.     U.S.  Pat.  939,183,  Nov.  2,  1909. 

Ik  order  to  generate  a  current  of  electricity,  a  molten 
electroljrte,  contained  within  a  suitable  vessel,  is  arranged 
in  communication  with  electrodes,  one  of  which  is  more 


electropositive  than  the  other,  being  composed,  in  fact,  of 

some  metallic  carbide  which  is  decomposed  by  the  electro- 
lyte. The  latter  is  kept  in  a  molten  condition  by  means  of 
a  source  of  heat  appUed  externally  to  the  carbide 
electrode,  which  is  itself  contained  within  a  separate 
vessel  provided  with  inlet  and  outlet  tubes  through  which 
the  liquid  is  passed. — C.  A.  W. 

Ions  [electrically']  ;    Process  of  and  apparatus  for  the  pro- 
duction  of   .     L.    I.    Blake,    Denver,    Colo.     U.S. 

Pat.  937,759,  Oct.  20,  1909. 

The  gas-supply  pipe,  constructed  of  electrically  conductive 
material,  is  provided  with  a  series  of  jets  or  burners,  insu- 
lated from  the  ground,  and  the  generating  or  gaseous 
dissociating  flame,  in  which  the  ions  are  produced,  is 
charged  or  electrified  by  an  external  source  of  electro- 
motive force.  The  supply  pipe  is  surrounded  by  an  insu- 
lated casing,  provided  with  an  insulated  pipe  or  conduit 
for  convejring  the  air  carrying  the  ions  to  any  desired 
point. — B.  N. 

Furnace  ;  Electric .     A.  C.  Higgins,  Worcester,  Mass. 

Re-issue  No.  13,027,  dated  Oct.  26,  1909,  of  U.S.  Pat. 

856,061,  June  4,  1907. 
See  this  J.,  1907,  766.— T.  F.  B. 

Electric  discharges ;    Apparatus  for  producing  .     H. 

Pauling,  Assignor  to  Salpetersaure-Ind.-Ges.,  Gelsen- 
Mrchen,  Germany.    U.S.  Pat.  939,441,  Nov.  9,  1909. 

See  Fr.  Pat.  368,715  of  1906  ;  this  J.,  1907,  23.— T.  F.  B. 

Voltaic  high-current  arcs  ;    Process  for  the  production  of 

.    H.  Pauling,  Assignor  to  Salpetersaure-Ind.-Ges., 

Gelsenkirchen,  Germany.  U.S.  Pat.  939.442,  Nov.  9, 
1909. 

See  Fr.  Pat.  368,717  of  1906  ;  this  J.,  1907,  23.— T.  F.  B. 

Manufacture  of  non-carbon  electric  incandescence  filaments, 
Eng.  Pat.  7092.     See  IL 

( B.)— ELECTRO-METALLURGY. 

Pig-iron ;     Production    of  .    in    the    electric    furnace 

at  Domnarfvet  (Sweden).  B.  Neumann.  Stahl  u.  Eisen, 
1909,  29,  1801-1814. 
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Ck-  XII.— FATTY  OILS,  FATS,  WAXES,  &  SOAPS. 


[Deo.  16,  1909. 


Fbom  the  knowledge  gained  by  the  use  of  several  ex- 
perimental furnaces  for  the  production  of  pig-iron  by 
t'lwtrital  reduction,  a  new  loini  of  electric  lurnacc  was 
started  in  teclmical  operation  at  the  end  ot  VMS.  It 
consists  of  two  diief  parts  (see  fig.),  the  lowtr  electric 
smelting  region,  and  an  upper  shaft  similar  in  shape  to 
the  usual  blast-furnace  by  means  of  which  the  charge 
is  suppUed  to  the  electric  hearth.  This  smelting  region 
comprises  a  circular  hearth  of  magnositc  enclosed  in  a 
sheathing  of  iron  bantis,  and  lined  with  crushed  magnesite  ; 
it  is  3-5  m.  (11-5  ft.)  in  diameter,  and  2-4  m.  (7-9  ft.)  high. 
It  is  covered  over  with  an  arch  wliich  serves  for  the  suitable 
introduction  of  the  electrodes,  and  .from  a  central  hole 
in  which  the  shaft  rises  to  a  height  of  5-2  m.  (17  ft.), having 
a  diameter  of  l-52o  m.  (5  ft.)  at  the  widest  part.  At  the 
top  of  the  shaft  is  the  usual  cup  and  cone,  and  means 
for  carrying  off  the  waste  gases.  The  whole  shaft  is  in- 
cased in  iron,  and  is  supported  by  six  pillars.  This  form 
of  shaft  has  two  advantages,  firstly  the  weight  of  it  a 
taken  by  the  pillars,  and  not  by  the  arch,  aiid  secondly, 
it  enables  repairs  to  be  more  easily  executed.  The  i)er- 
ticular  shape  of  the  boshes,  and  the  size  of  the  opening 
in  the  arch  enables  the  charge  to  be  suppliid  to  the  liearth 
as  a  heap,  the  sides  of  which  slope  at  an  angh'  of  50°-5o°, 
leaving  a  circular  ring  of  air  space  around  it,  into  which 
the  waste  gases,  having  passed  through  a  dust  chamber, 
are  blown.  These  cool  the  smelting  area,  and  warm  the 
charge  descending  the  shaft.  Through  inspection  holes 
the  temperature  of  the  anh  may  be  watched,  and  the  gas 
circulation  accordingly  regulated.  The  electrodes  are 
double  in  construction  and  held  in  a  steel  frame  with  a 
cooling  box,  a  wedge  maliing  a  good  connection  with  the 
copper  plates  of  the  cable  and  at  the  same  time  fixing  them 
firmly  in  position.  They  do  not  go  directly  into  the  charge, 
but  strike  through  the  air  space.  The  furnace  only  requires 
four  men  to  work  it,  with  a  foreman  who  can  also  super- 
intend another  furnace,  and  it  is  emptied  every  six  hours. 
The  ore  contained  66'34  ])er  cent,  of  magnetic  oxide 
of  iron,  and  21-21  per  cent,  of  ferric  oxide,  i.e.  62-90  per 
cent,  of  iron,  U-3  per  cent,  of  manganous  oxide,  and  2-34 
per  cent,  of  phosphoric  anhydride.  The  charge  consisted 
first  of  95  parts  of  ore,  5  of  hnie,  and  20  of  coke,  then 
95  of  ore,  2  of  lime,  and  19  of  coke,  and  finally  100  of  ore, 
2  of  lime  and  17  of  coke.  The  coke  contained  85  per  cent, 
of  carbon,  and  0-55  per  cent,  of  sulphur.  An  average 
specimen  of  pig-iron  obtained,  showed  on  analysis,  3-2  per 
cent,  of  carbon,  0-075  of  sihcon,  0-39  of  manganese,  1-90  of 
phosphorus,  and  0-015  of  sulphur.  The  slag  contained 
26-54  per  cent,  of  silica,  54-48  of  hme,  0-78  of  sulphur, 
and  0-35  of  iron.  Very  full  working  details  of  the  furnace 
are  given  in  the  paper. — A.  H.  C. 

Silver     mirrors ;      EUctrohjiic     jormation     oj  .     E. 

Lohnstoin.     Physik.  Zeits.,  1909,  10,  672-673.     Chcm. 

Zentr.,  1909,  2,  1533. 
If  an  K.M.F.  of  a  few  volts  be  applied  to  silver  electrodes 
dipping  into  distilled  water,  a  weak  current  flows,  leading 
to  the  formation  of  a  solution  of  silver  hydroxide,  while 
finally  a  ghstening  film  of  silver  appears  on  the  surface 
of  the  liquid,  and  small  silver  mirrors  are  produced  on 
the  walls  of  the  containing  vessel  near  the  electrodes. 
Better  mirrors  are  produced  if  sugar  or  glycerin,  or  a  small 
quantity  of  gelatin,  ammonia,  potassium  hydroxide, 
or  Rochclle  salt  be  added  to  the  water;  the  best  results 
are  obtained  with  a  2-3  per  cent,  solution  of  sugar.  The 
mirrors  produced  at  the  cathode  are  thicker  than  those 
formed  at  the  anode,  the  latter  being  mostly  very  thin 
and  transparent.  Similar  results  are  obtained  when 
platinum  or  copper  cathodes  ate  used. — A.  S. 

Patents. 

SUel  ;   [Electrical]  Process  of  producing  and  refining . 

K.  C.  Perkins,  Buffalo,  N.Y.     U.S.  Pat.  937,855,  Oct.  26, 

1909. 
The  bath  of  iron  is  fused  and  treated  by  means  of  an 
electric  current,  which  traverses  a  pair  of  composite 
electrodes,  containing  iron  and  surrounded  by  a  mixture 
of  slag-producing  materials.  The  ends  of  the  electrodes 
are  arranged  at  the  surface  of  the  iron  bath.     Slag  is  thus 


produced  on  the  surface  of  the  bath,  and  an  arc  is  pro- 
duced between  the  electrodes  and  the  slag. — B  .N. 

Smelting-/urnace  ;  Electric ,  and  art  oj  electric  smelting. 

E.  K.  Taylor,  Penn  Yan,  N.Y.  U.S.  Pats.  938,351 
and  938,352,  Oct.  26.  1909. 

The  electric  furnace  is  formed  of  a  suitably  lined  metaUio 
shell,  stack-like  in  form,  tluough  which  horizontal  elee. 
trodes  extend  inwardly  and  enclose  the  working  chamber. 
An  inner  structure  of  brick  or  the  lilie  forms  a  central 
flue-shaped  coke  passage,  surrounded  by  "  coarse-ore 
passages  "  extending  vertically  downwards  towards  the 
plane  of  the  electrodes,  and  these  in  turn  are  surroundtd 
by  "  tine-ore  passages  "  within  the  shell,  whereby  heat 
is  intercepted  and  utihscd  for  heating  the  fine  ore.  On 
their  way  to  the  heat  zone,  the  coarse  and  fine  ores  are 
gradually  nii.xed,  the  materials  being  discharged  in  common 
into  the  \\orking  chamber  above  the  eltetrodfs.  The 
top  of  the  furnace  is  provided  with  a  plate,  in  com. 
munication  with  the  passages  by  means  of  feed  openings, 
and  BuppUed  with  material  by  means  of  superposed  hoppers, 
the  walls  of  which  are  rigidly  eoiniected  with  ea(h  other 
and  with  the  top  plate.  Dry  carbonaceous  material 
is  fed  through  the  central  column,  and  the  coarse  and 
fine  ore  columns  are  also  separated  by  means  of  carbona- 
ceous  material  fed   between   them.- — B.  X. 

Metals,   ores,  and  the  like  ;    Method  of  uorlcing  . 

0.  Frick,  Salt.'.jObaden,  Sweden.  U.S.  Pat.  938,752, 
Xov.  2,  1909. 

In  order  to  increase  the  power  factor  in  the  treatment 
of  ores  and  metals,  two  electric  furnaces  of  the  transformer 
or  induction  type,  differing  appreciably  in  size  and  capacity, 
are  arranged  in  communication  with  one  another.  The 
principal  portion  of  the  charge  having  been  melted  in  the 
smaUor  furnace,  the  fused  material  is  conveyed  into  the 
larger  one,  where  it  is  refined  or  stored  in  the  ordinarj' 
manner. — C.  A.  \V. 

Furnace;    Electric  .     H.   RocMing  and   W.   Roden- 

hauser,  Volklingen,  Germany,  Assignors  to  the  Grondal 
Kjellin  Co.,  Ltd.,  London.  U.S.  Pat.  939,095,  Nov.  2, 
1909. 

See  Fr.  Pat.  366,440  of  1900  ;  this  J.,  1906,  1054.— T.  F.  B. 


Xn.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

Fal  of  beef  animals ;    Composition  of  on  different 

planes  of  nutrition.  I.     C.  B.  Moulton  and  P.  F.  Trow- 
bridge.    J.  Ind.  Eng.  Chem.,  1909,  1,  761—768. 

Fbom  the  results  of  determinations  described  in  detail, 
the  authors  conclude  that  there  is  an  intimate  connection 
between  the  amounts  of  fat  and  of  moisture  and  protein 
in  the  fatty  tissue  of  animals,  a  high  propoition  of  fat 
being  associated  with  a  low  proportion  of  moisture  and 
protein.  The  proportion  of  fat  in  the  fatty  tissue  increase* 
with  the  fatness  of  the  animal,  and  that  of  the  moisture 
with  the  leanness,  the  condition  and  not  the  age  being  the 
determining  factor.  The  percentage  of  fat  in  the  fatty 
tissue  increases  from  the  outside  to  the  inside  of  the 
animal,  whilst  that  of  moisture  decreases.  The  iodine 
value  cpf  the  fat  increases  with  the  age  and  with  the  fatness 
of  the  animal,  whilst  the  m.  pt.  decreases.  A  similar 
increase  in  the  iodine  value  and  decrease  in  the  m.  pt.  in 
the  fat  takes  place  on  proceeding  from  the  outside  to  the 
inside  of  the  animal,  and  there  is  a  relationship  between  the 
two  values,  the  one  rising  as  the  other  falls.  The  sp.  gr. 
of  the  fat  varies  with  the  iodine  value,  whilst  there  appean 
to  be  a  similar  relationship  between  the  m.  pt.  and  the 
saponification  value. — C.  A.  M. 

Castor-oil   teed   from   Fiji.     Bull.    Imp.    Inst.,    1909,  7, 

272—273. 
Thrbe   varieties   were   examined  : — (1)  "  Fiji    castor-oil 
beans,  Mexican  variety." — Small,  dark-brown  and  mottled, 


Vol.  xxvm.,  No.  23.]     Cl.  XIU.— pigments,  PAIOT:S  :  RESmS,  VARNISHES ;  INDIA-RUBBER,  &c.     1259 


yielding  47'4  per  cent,  of  oil ;  (2)  "  Fiji  castor-oil  beans. 
Mexican  variety." — Large  white  seeds,  mottled  with  dark 
brown,  yielding  49'6  per  cent,  of  oil  ;  (3)  "  Fiji  castor-oil 
beans,  Hawaiian  variety." — Medium-sized,  dark  brown, 
mottled  seeds,  similar  to  No.  1,  but  larger.  Yield  of  oil, 
48-5  per  cent.  The  oil-content  of  castor-oil  seeds  nsually 
varies  from  46  to  53  per  cent.  The  Fijian  seed  would 
probably  realise  from  £9  to  £9  10s.  per  ton  in  London. 

— E.  W.  L. 


Ground    [arachis]    nuts    from    Fiji. 
1909,  7,  272. 


Bull.    Imp.    Inst., 


Of  the  samples  examined,  some,  containing  two  kernels, 
were  from  1"2  to  I'S  inch  in  length,  and  others,  containing 
one  kernel,  from  0  8  to  LI  inch.  The  kernels  were  from 
0'6  to  1  0  inch  long,  and  formed  75  per  cent,  of  the  total 
weight  of  the  nuts;  they  yielded  on  extraction  49' 1  per 
cent,  of  oil,  a  good  average  yield.  The  value  of  the  nuts 
is  estimated  at  approximately  £14  to  £15  per  ton  in  London. 

— E.  W.  L. 

Fai  from  dadap  (Erythrina  hypnphorns)  seeds.  N.  H. 
Cohen.  Chem.  Weekblad,  1909,  6,  777—784.  Chem. 
Zentr.,  1909,  2,  1576. 

The  fat  contains  formic  acid,  oleic  acid,  linolic  acid 
(yielding  dihydroxystearic  acid  melting  at  132°  C.  on 
oxidation  with  permanganate),  palmitic  acid,  behenic 
acid  (m.  pt.  75°  C),  sitosterol,  and  two  other  cholesterols 
apparently  related  to  the  stigmasterol  and  bratsicastiiol 
of  Windaus.  The  sitosterol,  C27H,,40+H„0,  crystallised 
from  alcohol  in  leaflets  melting  at  136-5°  C.  The  anhydrous 
substance,  in  chloroform  solution  (0'596  grm.  in  25  c.c.) 
had  the  specific  optical  rotation,  [a]i,= — 34-2°.  An 
acetate,  CogHi^O.^  (needles,  m.  pt.  130°  C.)  and  a  bonzoate 
(leaflets,  m.  pt.  Ho-o"  C.)  were  prejiarcd.  The  bcnzoatc 
when  melted  and  aUowed  to  cool,  exliiinted  a  play  of 
colours,  owing  to  a  change  from  one  labile  phase  to  another 
at  107°— 108°  C.  (see  also  this  J.,  1907,  102,  1244).— A.  S. 

Fat  and  wax  of  tubercle  haciUi  ;  Chemical  nature  of  the -. 

A.  Fontes.    Zentralbl.   Bakter.  u.  Parasitenk.,   1909,  L 
Abt.,  49,  317—321.     Chem.  Zentr.,  1909,  2,  1763—1764. 

Tubercle  bacilli  were  extracted  in  succession  with  xylene, 
95  per  cent,  alcohol,  ether,  and  chloroform.  The  xylene 
extract  when  treated  with  alcohol  yielded  a  precipitate 
which  was  soluble  in  ordinary  fat  solvents,  and  consisted 
of  small,  refractive,  amorphous  particles,  which  were 
stained  by  ZeiM's  solution  (1  grm.  of  fuchsine,  5  grms. 
of  phenol,  10  grms.  of  alcohol,  and  lOOgrms.  oi  water)  ;  the 
coloration  was  not  destroj'ed  by  acid.  This  suljstance 
proved  to  be  a  wax,  the  alcoholic  constituent  of  which 
was  different  from  cholesterol,  isocholesterol,  and  pliytos- 
terol.  The  wax,  which  had  an  odour  resembling  that  of 
tubcrcuhn.  melted  at  53-5°  C.  and  solidified  at  52°  C.  ; 
the  portion  soluble  in  ether  melted  at  54-5°  C,  and  that 
soluble  in  chloroform  melted  at  193°  C.  and  solidified  at 
191°  C.  The  xylene-alcohol  solution,  after  precipitation 
of  the  wax,  was  found  to  contain  a  fatty  acid,  probably 
palmitic  acid. — A.  S. 

Extracted  wax.  0.  G.  Gabrilowitsch.  Russ.  Fiihrer 
d.d.  Fettind.,  1909,  56.  Chem.  Zentr.,  1909,  2,  1599— 
1600. 

The  characters  of  Russian  beeswax,  as  determined  by 
the  author,  are  shown  in  the  foUowing  table  : — 


Minimum. 

Maximum. 

Average  of 
100  analyses. 

Sp.   BT 

Meltins  point 

Acid  value    

Saponification  value. . 
Katie  number    

0-95 
60°  C. 

18 

88 

3-88 

0-97 

04°  C. 

22 

100 

3-55 

0-96 
62°  C!. 

20 

94 
3-7 

In  the  examination  of  crude  Russian  wax,  complete 
saponification  is  not  effected  by  boiling  for  1  hour  with 
alcoholic   sodium    hydroxide   solution.      For   determining 


the  ester  value,  the  author  boUs  with  alcoholic  alkali 
three  times  for  peiiods  of  2,  3,  and  4  hours  respectively, 
and  makes  two  separate  determinations.  In  the  case 
of  extracted  wax,  heating  for  4  hours  on  the  sand-bath 
was  necessary  in  determining  the  saponification 
value  ;  the  values  obtained  during  the  first  hour  amounted 
to  64 — 70,  in  the  second  hour  70 — 80,  and  in  the  fourth 
hour,  80 — 90.  In  applying  Weinwurm's  test  for  unsaponi- 
fiable  matter  (tliis  J.,  1897,  939)  to  extracted  wax.  it  was 
necessary  to  boil  for  3  hours  with  alcoholic  potassium 
hydroxide.  The  author  gives  the  following  average  values 
for  extracted  wax  ;  sp.  gr.  0"955  ;  m.  pt.  63'5°  C.  ;  acid 
value,  19  ;  saponification  value,  90  ;  ratio  number,  3.8. 
He  recommends  that  the  extraction  process  should  be 
more  largely  used  in  Russia,  pointing  out  that  with  the 
primitive  method  of  separating  the  wax  at  present  in 
vogue,  large  quantities  are  burnt  in  the  form  of  waste. 


Patents. 

Saponaceous  neutral  paste  and  process  for  the  manufacture 
thereof.  Soc.  Nauton  Freres  et  de  Marsac  and  T.  F. 
Tesse,  Paris.  Eng.  Pat.  9441,  Apr.  21,  1909.  Under 
Int.  Con  v..  Mar.  10,  1909. 

An  alkali  sulphonate  of  castor  oil  is  incorporated  with  an 
ordinary  soap  containing  excess  of  alkah,  to  form  a  neutral 
paste  with  strong  detergent  properties.  Tliis  paste  may 
also  contain  an  addition  of  a  chlorinated  hydrocarbon 
(preferably  a  chlorine  derivative  of  ethylene  or  ethane) 
which  has  been  rendered  soluble  or  miscible  with  water 
by  treatment  with  a  sulphonated  oil  at  a  temperature  near 
the  b.pt.  of  the  chlorinated  hydrocarbon. — C.  A.  M. 

Candle-making  machinery.     D.   V.   Plumbridge,   London. 
Eng.  Pat.  3559,  Feb.  13,  1909. 

The  melted  wax  is  cooled  in  two  stages,  being  first  left 
in  a  plastic  condition  by  passage  through  coohng  tubes 
surrounded  by  warm  water,  and  then,  after  introduction 
of  the  wick,  passed  through  a  tube  cooled  with  cold  water. 
The  resulting  solid  bar  with  a  central  wick  is  then  pressed 
in  moulds  to  shape  the  candle  ends.  Claim  is  also  made 
for  a  process  of  keeping  the  wax  plastic,  during  the 
operations,  by  means  of  an  electric  current  passed  through 
wired  asbestos  rings  arranged  at  suitable  distances  around 
the  candle  tube ;  also  for  the  use  of  special  movable 
compressors  and  blocks  for  moulding  the  plastic  wax. 
'■  — C.  A.  M. 

Filtration  of  oils,  fats,  waxes,  and  similar  products,  and 
apparatus  therefor.  J.  Doull.  Fr.  Pat.  402,863,  May  10, 
1909.     Under  Int.  Conv.,  May  12,  1908. 

See  Eng.  Pat.  10,277  of  1908  ;  this  J.,  1909,  317.— T.  F.  B. 

Rendering  liquid-light  barrels  for  oil.      Eng.    Pat.   5206. 
See  I. 

Pharmaceutical  compounds  [from  chaulmoogra  oil].     Eng. 
Pat.  1984.     See  XX. 

Non-odorous  phenol  salve  and  ointment.     U.S.  Pat.  938,614. 
See  XX. 


XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

PIGMENTS,  PAINTS. 

Fastness  to  light  of  some  coal  tar  colour  lakes  and  their 
behaviour  as  printing  colours.     Valenta.     See  IV. 

Paint  and  varnish  coatings  as  accelerators  in  corrosion  of 
metals.     Walker  and  Lewis.     See  X. 
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Patents. 

Paints  and  the  like;    Manufacture  of  vehicles  for  . 

F.  H.  Walker,  Bromlev,  Kent,  and  C.  E.  Sohn,  London. 
Eng.  Pat.  2114,  Jan.  28,  1909. 

The  invention  relates  to  the  manufacture  of  a  stable 
medium,  suitable  not  only  for  blending  with  insoluble 
pigments  but  also  for  incorporating  with  oil-soluble  and 
water-soluble  colours.  A  mineral  oil  residimm  is  treated 
in  the  cold  with  a  quantity  oi  sulphuric  acid  suflicient 
to  precipitate  the  asphaltic  and  resinous  constituents. 
The  treatment  is  preferably  carried  out  in  a  mi-\er,  with 
rotating  and  ti.\ed  arms.  The  mixture  is  allowed 
to  separate,  the  oil  is  removed,  and  the  residual 
tarry  mass  heated  at  50°  to  G0°  C.  for  a  few  hours, 
and  then  agitated  with  water  and  dilute  caustic  soda 
solution  in  small  quantities  at  a  time.  An  excess  of 
fixed  alkali  must  be  avoided,  and  to  this  end  the  neutralisa- 
tion may  be  completed  by  means  of  ammonia.  By  this 
means  a  completely  homogeneous  mass  is  obtained,  which 
keeps  indefinitely  without  visible  separation  of  water. 
The  mass  mi.xes  readily  with  oils  to  form  fluid  varnishes  ' 
which  can  be  incorporated  with  black  or  other  dark  pig- 
ments, and  can  be  ground  between  steel  rollers  without 
losing  their  unifonnity  and  smoothness.  Such  preparations 
are  suitable  for  coating  upon  brickwork,  wood,  metal, 
textile  fabrics,  paper  or  other  surfaces. — E.  W.  L. 

(B.)— PIGMENTS,  PAINTS. 

Dammara    viliensis    [Agalhis    vitiensis]    resin    from    Fiji. 
Bull.  Imp.  Inst.,  1909.  7,  274-275. 

The  resin  consisted  of  a  large  mass  of  uniformly  yellowish- 
brown  material,  opaque,  with  occasional  semi-translucent 
streaks.  It  had  a  slight  odour  of  turijentinc  oil,  and 
contained  a  few  small  pieces  of  reddish  Imrk.  The  fol- 
lowing values  were  obtained  : — ash,  0-Uli  per  cent.  ;  m.  pt. 
(of  the  powdered  resin  in  a  capillary  tube),  11(1° — llo°C.  ; 
acid  value,  1,")7.  The  resin  was  partially  soluble  in 
turpentitio  oil  and  in  benzene,  eomiJetcIj'  soluble  in  a 
mixture  of  turpentine  oil  and  alcohol,  almost  insoluble 
in  ether,  cldoroform  and  alcohol.  The  resin  therefore 
somewhat  resembles  Manila  and  Slacassar  copals,  and 
may  conveniently  be  known  as  Fiji  copal.  Its  commercial 
value  when  seraj)ed  and  cleaned  is  estimat<d  at  30s.  to 
353.  jjer  cwt.  The  masses  of  resin  should  be,  broken  up 
into  roujihly  cubical  pieces  of  1  in.  to  H  in.  side,  each  piece 
examined  and  impurities  removed.  Outside  pieces  should 
either  be  well  scraped  or  else  sorted  out  from  the  rest 
and  sold  separately.  Any  "  small  "  or  "  dust  "  resin 
should  also  be  sold  separately. — E.  W.  L. 

Oil  of  turpentine;    Analysis  of  bi/  brominalion.  and 

a  method  of  determining  bromine  by  means  of  sodium 
formate.  Mansier.  Ann.  C'him.  aualvt.,  1909,  14, 
417-421. 

The  method  described  is  intended  principally  for  the 
detection  and  determination  of  petroleum  spirit  in  oil 
of  turpentine.  To  1  e.c.  of  the  sample  dissolved  in  5  e.c. 
of  chloroform  and  contained  in  a  stoppered  vessel  are 
added  successive  quantities  of  bromine-water  (containing 
3  per  cent,  of  bromine) ;  after  each  addition,  the  mixture 
is  well  shaken  and  the  end  point  of  the  titration  is  taken 
when  a  slight  yellow  colour  persists  for  one  minute.  Pure 
oil  of  turpentine  requires  l'C9  grms.  of  bromine,  or  from 
50  to  CO  e.c.  of  the  bromine-water,  according  to  the  strength 
of  the  latter  ;  samples  containing  petroleum  spirit  require 
proportionally  less.  The  bromine-water  may  b(^  stand- 
ardised by  titration  against  a  standai-d  solution  of  sodium 
formate  in  the  presence  of  zinc  oxide,  the  latter  being 
necessary  to  renujve  the  hydrol>romic  acid  formed  liy  the 
reaction.  Two  atoms  of  bromine  combine  with  1  molecule 
of  sodium  formate. — W.  P.  S. 

Patent. 

Lacquering  or  otherwise  coating  [metallic]  surfaces. 
W.  \V.  Vincent.  Kenosha.  Wis,  U.S..4.  Eng.  Pat. 
21,593,    Oct.    12,    1908. 

The    heat    necessary    for    stoving   the    lacquer   (alcoholic 


solution  of  shellac — English  lacquer)  apphed  to  metal 
pieces  such  as  the  parts  of  a  bedstead,  is  generated, 
according  to  the  invention,  in  the  metal  piece  itself, 
by  the  jiassago  through  it  of  an  electric  ctnrent.  The 
metal  piece  is  mounted  in  a  lathe-like  apparatus,  the 
two  supports  forming  the  electrode,  and  a  suitable  current 
is  passed  until  the  piece  is  raised  to  a  temperature  suffic- 
iently high  to  evaporate  the  volatile  constituent 
of  the  lacquer  as  it  is  a|)j)licd,  but  not  high  enough  to 
injuio  the  lacquer.  The  piece  is  suitably  rotated,  and 
the  lacquer  is  applied.  The  several  coats  which  it  is 
necessary  to  apjily,  when  using  Enghsh  lacquer,  can  bo 
rapidly  supt^rimposod  without  damaging  the  undirlying 
coats  in  any  way. — E.  W.  L. 


(C.)— INDU-RUBBER,   &c. 

Rubbers  from  Southern  Nigeria.     Bull.  Imp.  Inst.,  1909, 
7,    255^200. 

(1)  Funlumia  clastica  rubber.  Three  samples  were 
examined.  Sample  A  consisted  of  rough  sheets,  colour 
from  light  to  dark  brown,  clean  and  will  prepared, 
exhibiting  good  elasticity  and  tenacity.  Sample  B  was 
similar  to  A,  but  rougher  and  darker  in  colour.  Sample  C 
was  pre])ared  by  natives.  The  analyses  and  valuations 
aro  given  in  the  table. 


I      Sample  A. 

Sample  S. 

Sample  C. 

per  cent. 

per  cent. 

per  cent. 

Moisture. . . . 

1-6 

7-1 

8-4 

Caoutchouc  . 

87-9 

81-6 

78-7 

Resin 

8-5 

8-3 

8-3 

Froteids    . .  . 

1-8 

2-3 

2-8 

Insoluble 

matter  . . . 

— 

0-7 

1.8 

Asli    

0-4 

0-40 

0-63 

Value      (line 

hard    I'ara 

4s.  ed.)... 

38.  2d.  to  38. 

4d. 

3s.  to  3s.  2d. 

2s.  8d.  to  2e.9a 

(2)  Benini  lump"  rubber.  Two  samples  were  examined. 
A  consisted  of  two  large  lumps  and  one  thick  biscuit, 
dark  in  colour  and  dirty,  but  white,  porous  and  very  moist 
within.  The  rubber  was  soft,  and  had  a  very  disagreeable 
odour;  physical  properties  fairly  good.  This  sample 
represents  ordinary  "  Benin  lump ".  Sample  B — , 
"  Ugege  tree  and  vine  rubber  " — consisttd  of  lumps  dark 
in  colour  and  dirty.  Some  were  fairly  dry  thioughout, 
others  were  white  and  very  moist  internally.  The  sample 
which  represents  ordinary  "  dead  ''  Benin  lump  was 
rather  weak. 


Benin  rubber. 


Sample  A. 

Sample  B. 

Oiiginal. 

Dry. 

Original.         Dry. 

Jloisturc 

Caoutchouc    

22-3 

63-8 
5-R 
6-1 
2-0 
0-63 

Is.  ICd. 

to 
Is.  lid. 

sT-i 

8-7 
6-6 
2-6 
0-82 

6-5           i     — 
58-9           {    63-0 
19-7                21-1 

Proteirts    

Insoluble  matter 

.^sh 

Value  (fine    hard 
PtiraSs.  ,ijd.). 

7-2                  7-7 
7-7                  8-2 
1-57                l-«8 

Is.   6d.                — 

(3)  "  Vbabikj:an"  rubber  (CUiandra  elaslica).  Sample  con- 
sisted of  biscuits  from  3  in.  to  f>  in.  diameter,  ami  |th  in. 
to  IJ  in.  thick.  These  were  covered  with  mould,  weio 
brown  to  black  in  colour,  and  ninny  were  white  and 
moist  inside  when  freshly  cut.  The  rubber  was  free 
from  stickiness,  and  showed  good  elasticity  and  tenacity. 

(4)  "  Marodi "    vine    rubber.      Sample,    a    thick    rough 
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brown  biscuit,  dry,  well-prepared,  and  with  good  physical 
properties. 


"fbabikpan  "  rubber 

.    "  Marod 

"  rubber. 

Original. 

Dry. 

Original. 

Dry. 

.Moisture 

Caoutchouc    

per  cent. 
5-2 

S5-7 
3-8 
3-0 
2-3 
0-40 
2s.8d.   to 
25.   lOd. 

(Para 
3s.  5Jd.) 

per  cent. 

90-4 
4-0 
3-2 
2-4 
0-42 

per  .:  i,t 
■2-i 
78-8 
.5-2 
9-3 
4-3 
0-B3 
2s.  6d. 

(Para 
3s.  Id.) 

P'T  ct-nt. 

80-8 
5-3 

Protcids    

Insoluble  naatter 
Ash 

9-5 
4-4 

0-68 

E.  W.  L. 

Rubber    from    the    Gambia ;     Ficus    Vogelii  .     Bull. 

Imp.  Inst.,  1907,  7,  260-262. 
Two  samples  were  examined ;  (1),  a  15  lb.  sample  from 
the  Kommbo  district,  consisting  of  two  large  balk  of  pale 
brown  scrap,  very  resinous,  and  of  poor  elasticity  and 
tenacity  :  (2),  an  81  lb.  sample  consisting  of  thick  cakes 
very  dark  externally,  slightly  moist  and  reddish-brown 
within,  very  resinous,  and  of  jjoor  elasticity  and  tenacity. 
In  spite  of  these  defects,  manufacturers'  trials  show  that 
the  rubber  could  be  utilised,  and  would  realise  a  fair 
price. 


Sample  (1). 


Sample  (2). 


Original.         Dry. 


Original.         Dry. 


per  cent. 

Moisture 4-4 

Caoutchouc    ....  58-0 

Sesins 33-8 

Eroteids   1-4 

Insolnble  matter  2-4 

Ash 0-5 

loss  on  washing  7'1 

Value   (fine   hard 

Para,  2s.  9d.)  Is.  7d. 


per  cent. 


60-6 

35-4 

1-5 

2-5 

0-6 


per  cent. 


per  cent. 

7-3 
61-2 
29-0 

1-2 

0-8 

1-3 

6-2 


Is.  lid.  — 


65-! 
31-f 

1-. 

0-! 

1- 


— E.  VV.  L. 

Rtibber  from  SeycheUes  ;     VaJiea  .     Bull.    Imp  Inst., 

1909,  7,  262-263. 
The  vine  from  which  this  rubber  is  obtained  was  intro- 
duced from  Madagascar  into  Seychelles,  where  it  grows 
luxuriantly.  The  cost  of  preparing  the  rubber  in  a  clean 
form  is,  however,  prohibitive.  Sample  No.  1  was  obtained 
by  "  pounding  the  bark  "  ;  sample  No.  2  by  tapping. 
The  physical  properties  of  both  samples  were  satisfactorj'. 
The  analytical  values  obtained  were  as  follows  : — 


Caoutchouc  and  gutta-percha.  Condition  of  the  industry  in 
New  Guinea.  Verhandl.  des  Kolonial-Wirtschaftl. 
Komitees  [Wirtschaftl.  Ausschuss  der  Deutscli.  Kolonial- 
ges.l,  1900,  No.  2,  34 — 14. 

I  The  principal  rubber  plant  cultivated  in  all  the  German 


Colonies  is  Hevea  bra.silien.sis,  transplanted  in  the  first 
instance  from  Ceylon.  Castilloa  elastica  is  only  planted  to 
a  limited  extent,  as  it  is  readily  injured  in  tapping,  whilst 
Funtumia  (Kickxia)  elastica  is  now  only  planted  when 
sufficient  Hevea  cannot  be  obtained.  On  the  other  hand, 
the  cultivation  of  the  Ceara  caoutchouc  plant,  Manihot 
Glazioiii,  is  extending  in  German  East  Africa,  and  the 
three  new  Manihot  species,  M.  dichotoma,  piauhyensis, 
and  heptaphylla,  appear  to  thrive  in  certain  localities. 
The  utiUsation  of  the  indigenous  plants  {Kickxia)  by  the 
natives  is  declining,  and  it  is  suggested  that  a  system  of 
instructing  the  natives  and  of  premiums  for  the  best 
plantations  raised  from  seed  might  be  instituted  to  check 
this  decline.  In  the  present  condition  of  the  market  it 
might  be  profitable  to  extract  the  rubber  from  the  latex  of 
certain  wild  plants,  such  as  "dead  rubber,"  or  Gutta  djeloton, 
a,  member  of  the  Apocynacece  (Dyera),  indigenous  to  the 
Malay  Archipelago,  although  it  only  contains  10  per  cent, 
of  caoutchouc.  In  the  forests  near  Alexishafen  the  yield 
of  gutta-percha  varies  from  6  to  18  lb.  per  tree.  The  cause 
of  the  variation  could  not  be  determined.  An  expedition  up 
the  River  Uaria  reported  the  occurrence  of  gutta-percha 
trees  in  abundance.  These  were  believed  to  be  closely 
related  to  Palaquiuni  supfianum,  from  which  they  differed, 
however,  in  having  a  paler  and  smoother  bark.  They  also 
yielded  less  gutta-percha  (5  lb.  at  most),  and  this  was  more 
resinous  than  the  product  of  the  other  tree.  The  most 
economical  method  of  tapping  the  trees  was  found  to  be 
by  making  a  ring-formed  incision  -n-ith  a  hollow-ground 
gutta-percha  knife.  Caoutchouc  trees  were  also  plentiful 
in  this  district;  they  belonged  to  two  species,_ wz., 
Pannneria  and  Ficus,  the  former  ^•ielding  0-5  to  U-75  lb. 
of  caoutchouc,  and  the  latter  over  1  lb.  per  tree.  The 
amounts  of  gutta-percha  liitherto  exported  to  Germany 
from  New  Guinea  have  been  as  follows  : — 


Kilos. 

.\verage  price  per 
kilo.   Marks. 

1907 

660 
1510 
1830 

2 

1908                     

i-70 

2-30 

Sample 

Xo.    I. 

Sample 

Xo.  2. 

Original. 

Dry. 

Original. 

Dry. 

Moisture  , 

per  cent. 
2-2 
81-7 
5-2 
1-8 
9-1 
1-1 

33. 

per  cent. 

83-5 
5-3 
1-8 
9-4 
1-1 

per  cent. 
3-2 

88-0 
7-7 
0-8 
0-3 
0-3 

4s.  to 
4s.  3d. 

per  cent. 

90-9 
7-9 
0-8 
0-4 
0-3 

Caoutchouc    

Eesins 

Proteids    

Insoluble  matter 

.Asli 

Value   ifme   hard 
Para,  43.  7d.) 

E 

.  W.  L. 

The  last  consignments  contained  30  and  31  per  cent,  of 

gutta-percha  of  the  best  quality,  which  was  sold  at  5-2 
marks  per  kilo.— C.  A.  M. 

Rubber  production.  Chem.  Ind.,  1909,  32,  694—695. 
The  area  planted  with  rubber  trees  in  East  Asia  (Malaya, 
Ceylon,  Java,  Sumatra,  Borneo  and  New  Guinea,  India, 
Burma)  amounted  to  495,000  acres  in  1908  (this  J.,  1909, 
99).  By  1916  the  production  of  rubber  from  tlus  source 
will,  it  is  estimated,  amount  to  at  least  50,000  tons.  The 
total  consumption  of  rubber  if  it  increases  at  about  the 
same  rate  as  during  the  past  8  or  9  years  will  amount  to 
83,000  tons  in  1916,  after  making  allowance  for  regenerated 
rubber.  The  average  production  of  rubber  in  Brazil  during 
the  years  1900—1907  amounted  to  33,000  tons  per  annum, 
80  that  even  if  it  does  not  increase,  this  supply,  together 
with  the  50,000  tons  estimated  production  of  East  Asia, 
win  cover  the  total  estimated  consumption  in  1916.  But 
rubber  is  now  produced  also  in  many  other  parts  of  Asia 
and  America  and  in  Africa,  the  total  production  from  these 
sources  being  25,000  tons  at  the  present  time.  Even  if 
this  amount  does  not  increase,  the  total  production  m  1916 
would  be  108,000  tons  as  compared  with  a  consumption  of 
83,000  tons.— A.  S. 

Patent. 

Spongy  rubber  for  tyres  for  wheels  of  carriages,  motor-cars 

and  cycles  ;  Method  of  manufacturing .     E.  Poizot. 

Ft.  Pat.  401,303,  July  17,  1908. 
A  MIXTTOE  of  rubber  (10  kilos.),  sulphur  (1  kilo.),  and  an 
alkali  or  ammonia  solution  (2.3  kilos.),  with  or  without 
10  kilos,  offaktis(vulcanisedoil),  is  heated  m  an  autoclave 
for  1  hour  under  a  steam  pressure  of  4  kilos.  The  pro- 
portion of  alkali  maybe  varied  from  10  to  15  percent,  of  the 
weicht  of  the  mixture  according  to  the  sponginess  required. 
^  — H.  Bb. 
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XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

l^annim  ;  Theory  of .     \V.  Fahriou.   Z.  angew.  Chem., 

1909,  22,  2083—2097,  2135—2144,  2187—2194. 

The  author  considoi-s  that  tanning  depends  upon  chemical 
ratlicr  than  pliysical  processes,  and  that  eaeli  tanning 
mat<>rial  has  the  chemical  characteristic  of  an  acid  capable 
of  forming  peroxides  in  contact  nith  air.  The  author  lias 
previously  stat^'d  that,  in  every  tannage,  an  oxidation  of 
the  hide  liljro  talces  place  and  that  leather  should  bo  termed 
■'  the  salt  of  the  oxidised  hide-libre,"  but  at  tlie  same  time 
suggested  tliat  further  investigation  sliould  be  mad^,  and 
this  article  is  tliu  result  of  such  further  research.  The 
subject  is  treated  under  four  heads,  vi~..,  chamois,  aldehyde, 
vegetable,  and  mineral  taimagcs,  and  the  results  of  several 
experiments  accompany  the  article. 

Chamois  tannage.  The  author  defines  chamois  leatlier 
as  the  salt  of  the  partially  oxidised  hidc-tibre,  as  the 
base,  with  an  unsaturated  and  partially  oxidised  fatty 
acid  of  fish  oils.  Referring  to  "  Japan  leather,"  which  has 
been  stated  to  owe  its  pecidiar  tannage  to  the  action 
of  a  bed  of  alum  underneath  the  river,  in  which  the 
liides  are  treat<'d  (in  Jakagimura,  Japan),  but  which 
leather  has  been  proved  to  contain  only  traces  of  alumina, 
and  has  been  described  as  "  leather  without  any  tanning 
substance,"  the  author  states  that  "Japan  leather"  is 
similar  to  chamois,  and  that  the  tanning  agent  is  the  rape 
oil  with  which  the  hides  are  treated  after  immersion  in  the 
river.  It  might  be  assumed,  that,  beca\ise  of  its  low  iodine 
value,  rape  oil  would  possess  very  little  leather-producing 
powers,  but  the  author  is  convinced  that  it  will  form 
leather,  and  has  shown  by  analysis  of  a  pure  rape  oil  and 
of  an  oil  extracted  from  "  Japan  leather,"  that 
oxidation  of  the  oil  takes  place  in  the  process;  he  has 
further  analysed  the  extracted  oil,  distinguishing  several 
])art-s  according  to  their  solubility  in  alcohol,  ether,  and 
petroleum  spirit.  Experiments  on  the  impregnation  of 
hide  with  the  fatty  acids  of  various  nils,  sliowed  that  in 
the  cases  in  which  leather  had  been  produced,  the  iodine 
value  of  the  fatty  acids  had  decreased  and  oxygen  had  been 
taken  up.  The  author  differentiates  between  fat-tannage 
and  chamois-tannage  by  stating  that  in  the  former,  the 
fat  is  worked  mechanically  into  the  pores  of  the  fibre, 
wliilst  in  the  latter,  oxidation  of  the  tanning  agent  is 
necessary,  and  the  more  double  linkages  contaii\ifl  in 
the  molecule  of  the  tanning  agent,  the  more  intense  the 
tanning.  The  author  attributes  the  failure  of  a  tanning 
experiment  with  turpentine  oil  to  the  absence  of  a  carboxyl 
group  and  concludes  by  assuming  salt-formation  between 
the  peroxy-acid  of  the  fish  oil  and  the  liide  substance, 
followed  by  oxidation  of  the  hide  fibre,  in  the  chamois 
process. 

Aldehyde  tannage. — The  author  considers  the  aldehyde 
tannage  analogous  to  chamois  tannage,  insomuch  as  the 
basic  group  of  the  hide  substance  is  primarily  oxidised 
(perhaps  only  to  a  secondary  amino-group)  and  then  fixed. 

Tegefahle  tannage. — The  author's  theory  is  that 
vegetable  tanning  mateiials  are  primarily  oxidised  to 
quinone-like  substances,  the  latter  being  the  real  tanning 
agent,  whilst  the  phlobaphcncs  have  a  filling  and  weight- 
giving  effect. 

Mineral  tannaf/e. — The  author  considers  that  the  one- 
bath  chrome  tannage  is  neither  a  chemical  process 
nor  a  colloidal  precipitation  process,  but  that  the  hide 
exerts  a  catalytic  inliucnce,  whereby  water  is  split  off 
from  the  basic  chromium  salt  in  solution,  thus  leading  to 
the  formation  of  a  slightly  soluble  anhydride  which  is 
precipitated  in  the  hide.  After  neutralising  the  acid,  the 
author  continues,  a  chemical  reaction  takes  place  between 
part  of  the  precipitated  anhydride  and  the  hide  substance. 

A  good  deal  of  the  article  is  devoted  to  the  criticism 
of  the  theories  of  other  investigators,  and  the  author 
discusses,  in  order,  the  physical  and  chemical  jiropertles  of 
animal  hides  and  of  tanning  materials  and  agents.  He 
points  out  that  hide  has  the  jiower  to  adsorb  colloids, 
without  changing  their  chemical  nature,  to  catalytically 
<lecompose  water  and  to  convert  several  oxygen-containing 
bodies  into  anhydride  derivatives  which  are  deposited 
upon  the  hide,  immediately  after  their  formation.     The 


presence  of  basic  groups  in  hide  substance  enables  it 
to  form  salts  with  acids  and  to  undergo  oxidation  and 
condonsatioa  processes,  similar  to  other  amino-bodies. 
The  author  distinguishes  between  tanning  materials 
and  primary  and  secondary  or  "real"  tanning 
agents,  by  stating  that  the  tannine  material  may 
contain,  besides  the  primary  tanning  agent,  other  matters 
which  servo  as  "  ballast,"  or  influence  the  tannage  in  one 
way  or  another  without  being  of  chief  interest.  In  many 
cases  the  primary  tanning  agent  is  changed  into  the 
secondary,  by  the  oxygen  from  the  air  or  water,  the  secon- 
dary agent  reacting  with  the  hide.  The  "  R'al  "  tanning 
agent  cannot  be  a  colloid,  as  this  would  only  act  on  the 
surface  of  the  hide,  and  not  penetrate  to  the  interior.  All 
tanning  agents  have  one  common  characteristic  ;  they 
contain  oxygen  atoms  which  form  water  with  hydrogea 
atoms  of  other  bodies.  The  author  defines  leather  as 
animal  hide  which  does  not  become  hard  and  horny  but 
remains  soft  and  pliable  after  immersion  in  water  and 
subsequent  drying  out ;  which  does  not  putrefy  in  cold 
water,  and  does  not  form  glue  when  boiled  with  wate 
He  points  out  that  although  true  tanning  i- 
mainly  a  chemical  process,  yft  such  physical  processes  a» 
capillary  attraction,  diffusion,  and  adsorption  are  indis- 
pensable. In  pseudo-tannage,  which,  though  not  a  purely 
physical  process,  does  not  change  the  chemical  nature 
of  the  hide,  the  liidc  substance  acts  as  a  dehydrating  agent, 
changing  the  pseudo-tanning  agent  intfl  amorphous 
anhydride  derivatives,  which  are  precipitated  upon  the 
hide.  In  conclu.sion  the  author  reviews  the  methods  and 
materials  in  use  for  the  manufacture  of  the  four  above- 
mentioned  classes  of  leather. — S.  H. 


Gelatin  ;    A    colour    reaction   of  .     R.    E.    Liesegaiu 

Z.  Chom.  Ind.  KoUoidc,  1909,  5,  248. 
When  a  40  per  cent,  solution  of  tricalcium  phosphate 
and  a  10  per  cent,  solution  of  copper  chloride  are  allowed 
to  diffuse  through  a  gelatin  film,  and  meet,  a  deep  violet 
coloration,  without  any  precipitate,  is  formed.  \\  hen 
gelatin-jelly  is  added  to  a  liquid  containing  precipitated 
copper  pluxphale,  and  allowed  to  stand  overnight,  the 
gelatin  and  the  solution  become  violet,  and  the  precipitate 
gradually  becomes  less  in  amount. — E.  F. 

Oelatin  ;   Detection  of  traces  of  chlorictes  iti .     Liippo- 

Cramer.  Z.  Chem.  Ind.  Kolloide,  1900,  5,  249—259. 
S.M.U.L  amounts  of  chlorides  in  gelatin  cannot  bo  detected 
by  the  ordinary  methods.  If  a  10  per  cent,  gelatin 
solution  containing  cUorides  is  allowed  to  sohdify  on  a 
glass  plate  and  a  drop  of  10  per  cent,  silver  nitrate  solution 
is  then  placed  on  the  film,  the  portion  of  the  film  below 
the  drop  remains  clear,  but  in  the  course  of  some  houi-s  an 
opalescent  ring  forms  round  the  drop  and  becomes  more 
and  more  opaque;  it  attains  a  diameter  of  1  or  2  em.  In 
the  presence  of  only  0-001  per  cent,  of  sodium  chloride, 
calculated  on  the  dry  gelatin,  quite  ojiaquo  white  circles 
are  obtained.  If  the  resulting  plate  is  aftenvards  exposed 
to  the  light,  the  white  rings  become  greyish  blue  in  colour 
and  the  colourless  layer  under  the  drop  becomes  reddish 
yellow,  showing  that  silver  chloride  is  present  in  both 
places,  but  in  a  very  much  more  finely-divided  form  under 
the  drop.— E.  F. 

Patents. 

Leather  ;   Dressing  of .     O.  Silberrad.  Buckhurst  Hill, 

Essex.     Eng.  Pat.  22,809,  Oct.  27,  1908. 

The  leather  is  first  thoroughly  dried  and  then  freed  from  oil 
fatty  matters  by  treatment  with  solvent-naphtha.  It  is 
then  immersed  in  a  10  per  cent,  .solution  of  rubber  in 
solvent-naphtha  for  24  hours.  The  leather  is  removed 
from  the  rubber  solution,  and  when  almost  dry,  the  surface 
is  freed  from  adhering  rubber  by  rubbing  with  a  cloth 
moistened  with  solvent  naphtha,  or  by  moans  of  some 
suitable  polishing  machine. — H.  Bk. 

ffiVfcs,  skin.i,  furK.  etc.  ;  Process  of  treating  .     H.  R. 

Vidal.     First  Addition,  dated  Aug.  29.  1908,  to  Fr.  Pal. 

391,460,  Aug.  29,  1907. 
For   the   recovery   of   the   paraffin    wax   resist   employed 


Vol.  XXvnl.,  No.  23.] 


cl.  XV.— manures,  kc. 


1263 


according  to  the  main  patent  (see  this  J.,  1908,  J 150),  the 
employment  of  carbon  tetrachloride  and  carbon  bisulphide 
as  solvents  is  claimed.  It  is  stated  that  the  treatment  with 
organic  solvents  imparts  considerable  suppleness  to  the 
hides  or  skins,  whether  these  have  been  previously  tanned 
or  not. — A.  S. 

Tannin{/-dnini  urrant/ed  for  ^uspcndim/  dlcin-s  in  a  stretched 
condition.  Vulcano  Tanning  and  Machine  Co.  Fr. 
Pat.  400.040.  March  17.  1909.  Under  Int.  Conv.. 
Nov.  17.  1908. 

The  skins  are  suspended  in  a  stretched  condition  from 
laths  fixed  in  the  periphery  of  the  drum.  The  extremities, 
of  the  hide,  which  hang  towards  the  centre  of  the  drum 
are  fastened  by  means  of  small  hooks  which  project  from 
the  ends  of  the  drum,  thus  keeping  the  hide  in  a  stretched 
and  fixed  position  throughout  the  tannage. — H.  Br. 

Hides,  skins,  and  furs  ;   Machine  for  the  dressing  and  other 

treatment  of  .      F.   F.   Slocomb.      Fr.  Pat.  401,109, 

March  22.  1909.     Under  Int.  Conv.,  Aug.  11,  1908. 

The  machine  consists  of  a  perpendicular  table,  over  which 
the  hide  to  be  treated  is  thrown.  The  table  ascends 
between  two  brushes  wetted  with  the  liquid  which  it  is 
desired  to  apply.  The  hide  next  meets  a  .series  of  revolving 
plates  which  serve  to  impregnate  the  skin  with  the  liquor, 
and  finally  a  second  pair  of  brushes  which  remove  any 
surplus  liquor. — H.  Br. 

Glue,    its    preparation    and    applications.     C.    GiUet.     Fr. 
Pat.  400.831.  .June  2fi,  1908. 

An  clastic  glue  may  be  obtained  by  adding  glycerin  to 
ordinary  glue,  or  gelatin.  The  proportions  vary  according 
to  the  lesult  required.  The  product  can  be  used  for  giving 
flexibility  to  porous  wood  and  also  for  glueing  together 
strips  of  tissue. — H.  Br. 

Tannin  ;    Treatment  of  organic  extracts  of  .     E.  W. 

TiUberg,  Westervik,  Sweden.     Eng.  Pat.  23,180.  Oct.  30, 

1908. 
Skk  Fr.  Pat.  395,499  of  I'JOS  :   this  .J..  1909,  804.— T.  F.  B. 

Quebracho  extract;    Treatment  of  .     A.   Redlich   and 

J.  Wladika,  Vienna.     U.S.  Pat.  939,742,  Nov.  9,  19U9. 

See  Eng.  Pat.  21,483  of  1908  ;  this  J.,  1908.  1214.— T.  F.  P.. 


XV.— MANURES,    &c. 

Soil   nitrogen   of   Nebraska   prairies ;    Relation   of   native 

leguminous   plants  to  .     F.    J.    Alway   and   R.    M. 

Pinckney.  J.  Ind.  Eng.  Chem..  1909,  1,  '771—772. 
DetekmimatkjNS  of  the  nitrogen  in  the  ab-dried  legumin- 
ovis  plants  collected  from  a  measured  plot  of  land  typical 
of  the  virgin  upland  prairie  of  Eastern  Nebraska  gave 
results  corresponding  to  8.56  lb.  per  acre,  whilst  the 
nitrogen  in  the  non-leguminous  plants  corresponded  to 
28-31  lb.  per  acre.  It  was  estimated  that  the  after-growth 
of  the  leguminous  plants  and  those  that  had  died  before 
the  date  of  collection  might  have  increased  the  annual 
production  of  nitrogen  by  the  aerial  parts  of  the  ))lants  to 
iO  lb.  per  acre.  Data  from  the  growth  of  alfalfa  on 
Nebraska  soil  indicated  that  the  nitrogen  in  the  roots  was 
probably  equal  to  that  derived  from  the  soil  by  the  entire 
plant,  and  on  this  assumption  the  amount  of  nitrogen 
fixed  by  symbiotic  bacteria  would  be  about  twice  that 
added  to  the  soil  by  rain  and  snow.  The  amount  fixed 
by  the  non-symbiotic  bacteria  in  the  non-leguminous 
plants  was  estimated  at  about  8  lb.  per  acre  each  year. 
From  a  consideration  of  all  these  points,  it  was  concluded 
that  the  amounts  of  nitrogen  added  to  the  soil  by  the  three 
agencies — precipitation,  symbiotic  bacteria,  and  non- 
symbiotic  bacteria — were  probably  approximately  equal. 
Determinations  of  the  nitrogen  in  the  soil  of  this  prairie 
were  also  made.  Samples  taken  from  different  places  in  one 
field  to  a  depth  of  six  inches  contained  from  025  to  0-317 


per  cent,  (average  0-284  per  cent.),  whilst  from  seven  inches 
to  six  feet  in  depth,  the  amounts  ranged  from "0-240  to 
0-042  per  cent..  In  other  fields  the  amounts  down  to  1  foot 
in  depth  varied  from  0-153  to  0-465  per  cent.,  whilst  the 
average  amount  of  nitrogen  in  29  samples  of  the  black 
soil  deposited  by  .summer  floods  on  the  lowland  soils  was 
0-23  per  cent.  It  was  estimated  that  the  first  two  feet 
of  the  soil  in  the  upland  prairies  of  eastern  Nebraska 
contained  about  10,000  lb.  of  nitrogen  per  acre,  and  the 
conclusion  was  drawn  that  this  accumulation  of  nitrogen 
might  be  attributed  to  any  of  the  three  agencies  mentioned. 
In  the  authors'  opinion  equihbrium  has  long  been  attained, 
and  accumulation  of  nitrogen  is  now  only  to  be  exjjected 
in  jjlaces  where  the  original  amount  has  been  reduced  by 
culli\ation  or  natural  erosion. — C.  A.  M. 

Beetroot;     Fertilisers    containing    inanrjanc-v    applied    to 

the  cultivation  of  the  .     H.   Rousset.   Bull.   Assoc. 

Chim.  Sucr.  et  Dist.,  1909,  27,  348—353. 
Manganese  is  widely  distributed  in  the  soil  and  in  plants, 
and  Bertrand  has  shown  that  it  is  present  in  laecase,  the 
oxydase  activity  of  the  enzyme  being  proportional  to  its 
manganese-content.  It  would  ap];pai-.  therefore,  that 
manganese,  in  small  quantity,  must  possess  fertiUsing 
power.  According  to  Gregoire,  Hendrick,  and  Corpiaux, 
addition  of  manganese  sulphate  to  soil  treated  with  super- 
phosphate, sodium  nitrate,  and  kainitc,  causes  a  shght 
decrease  in  the  yield  of  beetroots,  and  a  corresponding 
increase  in  the  sugar-content  of  the  roots,  the  yield  of 
sugar  being  unaltered.  Garola  has  investigated  the  eiiect 
of  adding  manganese  chloride  or  sulphate  (3-5  grms.  of 
manganese  per  sq.  metre)  to  an  upland  clay  soil,  on  the 
crop  of  beetroots  :  it  was  found  that  the  chloride  and 
sulphate  increased  the  weight  of  roots  by  46  and  24  per 
cent,  respectively  ;  the  former  salt  decreased  the  sugar- 
content  of  the  roots  from  8-6  to  7-3  per  cent. .whilst  the 
latter  increased  it  to  10-6  per  cent  :  the  yields  of  sugar 
per  sq.  metre  were  increased  from  378  grms.  (without 
manganese)  to  475  and  586  grms.  with  the  chloride  and 
sulphate  respectively.  According  to  Stoklasa.  a  fertiliser 
containing   manganese  increased    the    yield    of    sugar    by 

15 20  per  cent.     According  to  Gillin.  manganese  carbonate 

was  found  to  have  an  effect  similar  to  that  observed  by 
Gregoire  with  manganese  sulphate  ;  it  was  noticed  also, 
that  the  manganese  appeared  to  retard  the  fertihsing 
effect  of  the  sodium  nitrate.  It  would  be  premature  to 
prescribe  rules  for  the  use  of  manganese  fertilisers,  though 
the  experiments  made  liitherto  have  yielded  satisfactory 
results  on  the  whole.  The  various  combinations  of  soil, 
fertilisers,  plants,  and  climate,  must  be  taken  into  account. 
The  manganese  pre-existent  in  the  soil  is  in  the  stable  and 
inactive  state  of  oxide.  Manganese  fertilisers  should  be 
used,  as  far  as  possible,  in  non-acid  soils,  and  without 
regard  to  the  manganese-content  of  the  latter.  Of  man- 
ganese compounds,  the  sulphate  appears  to  be  most 
satisfactory  though  comparative  experiments  with  other 
fertilisers  /  .lould  be  made.  Fertihsers  containing  lime 
and  a  sma  ,  quantity  of  manganese  oxides  have  been  <>ffercd 
for  sale  ;  .he  oxides  of  manganese  are  useless  as  fertilisers. 
Nagaoka  has  shown  that  excess  of  a  manganese  fertiliser 
(more  than  25  kilos.,  calculated  as  Mn^Oj,  per  hectare) 
is  useless,  a  great  excess  being  injurious.  The  manganese 
fertilisers  should  be  mixed  with  the  ordinary  fertilisers 
in  order  to  insure  a  uniform  distribution  on  the  soil ; 
the  materials  chosen  for  admixture  must  be  such  that 
they  do  not  interact  with  the  formation  of  injurious 
compounds  ;  a  mixture  of  superphosphate,  sodium  nitrate, 
and  manganese  carbonate,  is  satisfactory  in  this  respect. 

— L.  E. 

Formation  of  calcium  cyanamide.     Foerster  and  Jacoby. 
See  VII. 

Patent. 

Artificial    manure;     Manufacture    of    from    offal. 

J  Lehbauer,  Connah's  Quav.  Flint,  S.  Hear,  Longton, 
Staffs.,  E.  \V.  HoUinshcad  and  H.  E.  Moody.  Tunstall, 
Staffs.     Eng.  Pat.  21,630,  Oct.  13,  1908. 

The  process  consists  in  digesting  offal  with  steam  and  acid 
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(Cf.  Eng.  Pat.  23,045  of  1904;  this  J.,  1905,  979)  in 
tauk.s  from  which  any  sohd  matter  deposited  at  the  liottnni 
can  Ijc  ejected  at  intervals  by  means  of  a  steam  hla.st. 
The  liquid  obtained  is  delivered  into  the  "  valley  '  between 
two  slowly  rotating,  sleam-heated  rollers,  one  of  which 
is  niounted  in  a  sliding  bearing,  and  is  kept  in  yielding 
engagement  with  the  other  by  means  of  a  weighted  bell- 
crank  lever.  The  dried  manuiu  is  removed  from  the 
surface  of  tho  rollers  by  scrapers  having  the  form  of 
weighted  bell-erank  levers.  To  facilitate  tho  clearing  of 
the  obstruction  when  the  rollei"s  become  clogged  with 
imperfectly  digested  material,  etc..  a  sliding  door  is 
provided  in  the  frame-work  of  the  rollers  at  one  end  of  the 
"  valley."  When  a  block  occurs,  the  <loor  is  ojHMied  by 
means  of  a  serew-spindle.  the  liquid  is  discharged,  and 
tlic  lumps  can  then  be  withdrawn. — E.  W.  L. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Jiiict.f  [iSuijar]  ;    Action  of  lime  on  crude .     H.  Pellet. 

Bull.  Soe.  Chim.  Sucr.  et  Dist.,  190!),  27,  3r>4— 3.57.  ' 

According  to  Herles,  the  decrease  in  the  polarisation  of 
crude  juice  caused  by  the  action  of  lime  is  due  to  alteration 
in  the  optical  activity  of  certain  substances  present  in  the 
juice,  but  accor<ling  to  some  chemists,  the  decrease  is  due 
to  formation  of  insoluble  calcium  sucrate  (see  this  J., 
1!K)H.  11(!8:  1!)09.  32).  The  view  that  this  substance  is 
formed  by  the  action  of  lime  at  a  high  temperature,  was 
not,  at  one  time,  accepted  by  the  author,  on  the  ground 
that  it  is  not  formed  in  ])ure  sugar  solutiojis  under  these 
coiiditions.  but  lie  now  Onds  that  the  inipujities  present  in 
the  crude  juice  facilitate  the  formation  of  insoluijle  calcium 
sucrate,  and  that  the  precipitate  formed  by  tlie  action  of 
lime  on  the  non-sugars,  prevents  the  in.solnblc  sucrate  from 
redissolving.  Hence,  according  to  the  density  anil  ijuality 
of  the  juice,  and  to  the  amount  of  lime  added,  a  greater 
or  less  quantity  of  sugar  is  preeipitat<-il.  Consequently, 
in  studying  the  aclriMi  of  hmc  and  of  earbonatation  on 
the  polarisition  of  juices,  the  proecdujc  adopted  should 
be  identical  with  that  which  obtains  in  jiratt  ice.  According 
to  several  chemists,  there  is  actually  no  appreciable 
decrease  in  polarisation  by  the  action  of  lime  and  carbon 
dioxide  upon  diffusion  juices  under  practical  conditions, 
i.e.,  earbonatation  does  not  cause  a  decrease  in  the  polarisa- 
tion which  can  account  for  certain  initracealle  losses 
observed  in  some  sugar-houses.  According  to  Deltoui-. 
colli  earbonatation  of  the  juice  docs  not  occasiiin  any 
decrease  in  the  polarisation,  whereas  hot  earbonatation 
causes  a  slight  decrease,  amounting  to  0-0(i — OOO  per  100  e.e. 
of  juices  containing  11 — 13  per  cent,  of  sugar.  The  author 
offers  the  following  explanation  of  this  small  loss  : — A 
small  quantity  of  sugar  is  carried  away  with  the  escaping 
vapours  during  hot  cariionntation  (eomiiare  this  .1.,  lilOti, 
437),  and  the  lime  does  act  on  certain  non. sugars  in  the 
hot  juice,  these  substances,  which  arc  lucsent  in  small 
quantity,  yielding  a  less  dextio-rotatory  product.  .Since 
sucrose  is  precij)itated  from  crude  juice  in  presence  of 
lime,  and  in  .spite  of  the  addition  of  a  consi<lcral)lc  ipiantity 
of  basic  lead  acetate,  it  seems  advisable  to  avoid  the  nso 
of  basic  lead  acetate  in  the  determination  of  sugar  in  the 
muds. — L.  E. 


Sugars ;     Decomposition    of    the    .     VI.    EUctrohjtic 

reduction  of  dextrose.     W.   Liib.   Biochem.   Zeits..  1909, 
22.  103—105. 

In  the  third  communication  of  this  .series  (this  J.,  1909, 
.^35),  the  author  advanced  a  scheme  accoixling  to  which, 
in  the  electrolysis  of  dextrose  aroimd  a  lead  anode,  the 
deconipo.(itii>n  of  the  ilextrose.  and  thi'  formation  of  acitis 
by  oxiiliition.  are  regarded  as  primary  and  .secondary 
processes  respectively.  It  might  be  supposed  that  the 
formation  of  a  pento.se  and  formaldehyde  is  due  to  oxida- 
tion. Theories  jjreviously  advanced  concerning  the 
reversibility  of  sugar-synthesis  (this  .J.,  I!MI9,  lOtiS),  and 
other  theories  shortly  to  be  published,  necessitate 
expcriuuMital  ])roof  that  the  oxidising  action  at  the  anode 
only   destroys   the  equilibrium, 

C,H,,0,:^C5H,oO.-fCH,0, 
and  thus  causes  an  accumulation  of  ))entose  and  formalde- 
hyde (these  products,  like  the  dextrose,  becoming 
oxidised  in  part).  Theauthorhas  ni>w  furnished  the  ]>rooi. 
Dextrose  was  electrolysed  midcr  conditions  similar  to  those 
previously  described  (/or.  cil.,  ")3o),  save  that  the  ciirri'nt 
was  passed  in  the  o|)posite  direction,  i.e.,  the  leaden  worm 
was  made  the  cathode.  Vniler  these  conditions,  0'0t)27 — 
0-0097  grm.  of  formaldehyde  and  0-l,5 — 0-17  grm.  of 
pentose  were  obtained  from  20  grms.  of  dextrose.  The 
melting  point  and  microscopic  appearance  of  the  osazone 
of  the  j)entose  wei'i-  the  sanu^  as  tlH)se  of  the  osazone 
of  the  pentose  obtained  with  the  lead  as  anode.  Hence, 
l)oth  the  hydrogen  and  the  oxygen  liberated  in  electro- 
lysis, destroy  tho  equilibrium  above  referred  to,  and  laueo 
an  accumulation  of  pentose  and  formaldohydc. — L.  E. 

Forniiildthijdv  ;    tlupposcd   jormation   of on    boiling 

solutions  oj  sucrose.  C.  li.  l..a  Wall.  Amcr.  J.  Pliarm., 
1909,  81,  394—390.  Chem.  Zentr.,  1909,  2.  173t>— 
1737.     (Compare  Ramsay,  this  J.,  1908,  1218.) 

The  author  finds  that  when  solutions  of  sucrose  are  boiled 
under  ordinary  conditions,  no  formaldehyile  is  produced. 
Furfural  is  formed  and  this  reacts  in  a  similar  maimer 
to  foimaldcliyiii-  in  Helmer's  test  (this  .1..  189').  772; 
189(),  3S2).  but  has  no  inlluence  in  Rimini's  test  (this  .1. 
1898,  697,  1076).  The  presence  of  furfural  was  detected 
by  means  of  aniline  acetate  solution  (Bull.  No.  110, 
U.S.  Dept.  Agric.),  with  which  formaldehyde  gives  no 
reaction. — A.  S. 

Maple   sugar  and  si/riip  ;    Suggested  slandiirds  for . 

H.  W.  Cowles,  jun.  J.  Ind.  Eng.  Chem..  1909,  1,  77:J— 
774. 

M.M'LK  sa])  when  concentrated  to  a  syiuji  yields  an  iii.siiluble 
deposit  teimed  "nitre,"  which  consists  in  the  main,  of 
calcium  salts.  The  i»yinp  separated  from  tins  deposit 
invariably  contains  over  0-4.>  per  cent,  of  »~li.  and  when 
further  concentrated  to  sugar  will  yield  an  ash  of  about 
O'OS  ])cr  cent,  calculated  on  the  anhydrous  substance. 
In  certain  sami)les  prepared  during  the  last  sea.son  the 
"  nitre  '"  had  not  been  removed,  so  that  it  was  possible  to 
add  cane  sugar  to  these  and  still  have  a  sugar  with  an  ash 
in  excess  of  the  l'..S.A.  standard  of  O-lio  per  cent.,  but 
which  on  dilution  and  tiltration  wotdd  not  give  a  syruj 
yieliling  the  legal  proportion  of  ash.  The  following 
results  were  obtained  in  the  analysis  of  samples  of  pur 
maple  sugar  and  of  syrups  prepared  from  them  by  thd 
addition  of  25  c.c.  of  water  to  50  grms.  of  sugar.  foUowt 
by  filtration  :— 


iloisture. 

Asb. 

Alkalinity 

of  ash 

per  100  firms. 

—i 

Ash  1.11 

Innolublc 
Total.                in  water. 

.\Hh               I'.vrup  l.asia 
on  dr.v        ,     Z2.  per  cent, 
Bubstanre.      ;         water). 

Maple  suiiar.  New  York 

K.vnip   

Majilc  liiitziir,  Cniindian  

per  cent. 

2-70 
41-2S 

6-1 
39-44 

I>cr  cent.            per  cent. 
MIR                     n.724 
o-^.i.s                 n-141 

n.j^rtl                         fh47A 

N/10  r.r.      1      per  cunt,       1       [mt  cent,  J 
181-"                        1-117                       (1-80        1 
7n-i'                     '  --■>                   0-ii27      1 

i                      ^ 
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The  following  standards  are  suggested  for  these  products  : 
— ilajje  sugar  is  the  solid  product  from  the  evaporation  of 
maple  sap  or  maple  sj'rup.  It  should  contain  not  less 
than  0-65  per  cent,  of  maple  sugar  ash.  calculated  on  the 
anhydrous  substance,  and  yield  a  clarified  solution  of 
nia])Ie  .syrup  containing  not  less  than  0'4o  per  cent,  cf 
nia])le  syrup  ash.  Jlaple  syru])  should  contain  not  less 
than  0'4.5  per  cent,  of  maple  syrup  ash.  and  not  more  than 
34  per  cent,  of  water. — C.  A.  M. 

Potatoes  ;    Manufacture  of  starch  from  sweet  .     C.  C. 

McDonnell.      S.    Carolina  Agr.   Exp.    Sta..    1908.   Bull. 

No.  136,  7—50. 
The  varieties  of  the  sweet  potato  ilpumuiu  Batatii^)  richest 
in  starch,  contain,  on  the  average,  abotit  22  per  cent,  of 
this  constituent.  Of  the  varieties  examined  by  the 
author,  Providence.  Southern  Queen,  and  Triumph  appear 
to  be  most  suitable  for  the  mamifacture  of  starch.  The 
author  describes  experiments  on  the  extraction  of  starch 
from  these,  and  a  fourth  variety — Red  Nansemonde — and 
on  the  behanour  of  the  product  towards  bleaching  agents. 
All  the  stai'ch  preparations  were  found  to  be  of  a  good 
grade  chemically,  and  the  results  of  practical  tests  in 
laundry  work,  and  in  the  textile  industry,  were  satisfactoiy 
in  every  case.  The  residual  pulp,  which  still  contains  a 
considerable  quantity  of  starch,  constitutes  a  good 
fodder  for  stock.  The  waste  water  from  the  settling  tank. 
«hich  contains  all  the  soluble  matter  of  the  potato.including 
some  nitrogenous  organic  matter  and  salts  of  phosphoric 
acid  and  of  potash,  could  be  used  for  irrigation  purposes 
in  many  cases.  It  would  no  doubt,  be  more  profitable, 
however,  to  mix  the  first  wash  water,  which  would  contain 
practically  the  whole  of  the  sugai's,  with  the  pulp,  ferment 
the  whole,  and  recover  the  alcohol  by  distillation.  Fu  rther 
data  will  be  required  in  order  to  settle  the  question  as  to 
whether  the  manufacture  of  starch  from  sweet  potatoes 
can  be  made  a  commercial  success.  The  present  price  of 
sweet  potatoes  would  not  i)ermit  it,  but  in  growing  the 
jiotatoes  on  the  scale  neces.sary  to  supply  one  or  more 
starch  factories,  a  number  of  expenses  could  be  eliminated. 
The  author  suggests  that  the  whole  crop  of  potatoes  should 
he  taken  over  from  the  farmer  bj'  the  factory.  The  best 
and  even-sized  potatoes  should  be  sold  for  table  use.  or 
canned,  whilst  the  small,  over-sized,  and  ill-shaped  potatoes 
shotdd  be  worked  up  in  the  factoiy.  The  author  also 
points  out  that  a  successful  method  has  been  devised 
!or  drying  sweet  potatoes.  The  desiccated  potatoes  will 
keep  indefinitely,  and  may  be  sent  long  distances  at 
comparatively  small  cost. — L.  E. 

Cassava   starch   from    Fiji.     Bull.    Imp.    Inst..    190it.    7, 

271—272. 
The  sample  was  of  high  purity,  clean  and  white,  and  free 
from  visible  impurity,  taste  and  smell.  It  contained 
starc'h,  84-8 ;  moisture,  14"9 ;  and  ash.  0'2  per  cent. 
Cassava  starch  appears  to  be  inisuitable  for  laundry  pur- 
poses, but  quite  suitable  for  glucose  manufacture,  for 
which  purpose  it  would  be  worth  not  more  than  £8  per 
ton  on  the  English  market.  It  could  also  probably  be 
employed  as  a  substitute  for  sago-,  but  not  for  potato- 
starch  in  sizing  cotton  yarns,  and  as  a  dressing  or  finish 
for  fabrics.  For  general  purposes,  as  a  manufacturing 
starch,  it  would  probably  fetch  about  £14  to  £15  per  ton 
if  placed  on  the  English  market  in  quantity. — E.  W.  L. 

Fertilisers  containirui  mattyanese  applied  to  beetroot  nilti- 
vation.     Ronsset.     See  XV. 

Patbnt. 

Amtjlaceous    matt  rials ;     Process    for    treatiny    .      A. 

Bo'idin,  Sechn.  France.       Eng.  Pat.  8447,  April  7,  1909. 
See  Fr.  Pat.  399,087  of  1908  ;  this  ■}..  1909,  997.— T.  F.  B. 


XVII.— BREWING,    WINES,    SPIRITS,    &c. 

Malt ;    Influence   of   various   metltocLs   of  mashing  on   tlie 

amount  of  extract  yielded    by  .     W.  Windisch,  E. 

Bischkopff.  and  A.  Stadel.  Woch.  f.  Brau..  1909,  26, 
593—598. 

WHJiN  first  selected  as  the  standard  method  the  "  Congress  " 


process  of  determining  the  extract  yielded  by  a  malt  gave 
values  exceeding  those  obtained  on  the  practical  -scale, 
and  such  values  were  spoken  of  as  the  "  theoretical 
yield  of  a  malt.  In  recent  years  the  brewhouse  practice 
has  advanced  to  such  an  extent  that  yields  exceeding  those 
of  the  Congress  method  are  commonly  obtained,  and  the 
latter  are  now  spoken  of  as  ■'  laboratory"  yield.  Thus  the 
figures  obtained  for  the  extract  of  a  malt  by  the  Congress 
method  cannot  nowadays  be  taken  as  the  standard 
which  the  brewhouse  should  strive  to  emulate,  and  the 
authors  have  sought  to  devise  a  series  of  laboratory 
processes  by  which  the  highest  possible  extract  of  a  malt 
can  be  secured.  Eleven  malts  of  various  descriptions, 
ranging  from  very  under-grown  to  well-modified,  have 
been  uuished  by  each  of  twelve  methods,  which  include 
the  standard  Congress  process  and  proteolytic  mashing 
alone  and  in  combination  with  12  hours  pre-mashing 
at  ordinary  temperature,  and  with  three-quarters  of  an 
hour's  heating  under  2  atmospheres  pressure.  The 
results  are  given  in  tables  and  in  curves  which  show  that 
in  every  case  the  highest  yield  has  been  obtained  by  a 
combination  of  pre-mashing.  proteolysis  and  heating  under 
pressure  carried  out  as  follows  :  the  malt  is  mashed  with 
cold  wat«r.  allowed  to  stand  for  11—12  hours  (over- 
night), heated  and  maintained  for  half  an  hour  at  45°  C, 
raised  to  50°  C.  and.  after  half  an  hour,  part  of  the  liquid 
withdrawn  ;  the  mash  is  raised  to  70°  C.  for  conversion 
and  afterwards  heated  for  30  to  35  minutes  at  2  atmo- 
spheres pressure,  and  then  cooled  to  50°  C.  The  wort 
«ithdra\ni  is  now  returned  and  the  mashing  completed  <.^ 
according  to  the  Congress  method.  This  method  is.' 
suggested,  tentatively,  as  a  workable  substitute  for  the 
Congress  process,  as  yielding  values  by  which  the  brewhouse 
working  could  be  checked. — R.  L.  S. 

Pentosans  ;  The  behaviour  of in  maUimj  and  mashing. 

W.  Windisch  and  G.  Van  Waveren.     Woch.  f.  Brau., 

1909,  26,  581—585. 
The  quesrion  of  the  importance,  or  otherwise,  of  the 
pentosans  in  beer  has  been  recently  revived  by  the  dis- 
cussions that  have  arisen  over  the  value,  to  the  brewer, 
of  the  increased  yield  of  extract  obtainable  from  malt  by 
pre-mashing  methods.  It  has  been  shown  that  such  methods 
increase  the  amount  of  pentosans  extracted  from  malt, 
and  as  certain  untoward  results  obtained  with  worts 
prepared  by  them  have  been  ascribed  to  the  increased 
content  of  "pentosans,  the  authors  have  investigated  the 
subject  thoroughly.  They  find  that  barley  loses  during 
steeping  a  notable  amount  of  pentosans  dissolved  from  the 
husk.  During  malting  au  mcrease  of  the  soluble  jientosans 
occurs,  so  that  well  grown  malt  is  richer  in  these  substances 
than  a  poorly  grown  malt  from  the  same  barley.  This 
diffei-ence  persists  in  the  worts  from  the  two  kinds  of  malt. 
Pre-mashing  malt  leads  to  the  presence  of  more  jjentosans 
in  the  wort,  but  the  wort  prepared  by  ordinarj-  methods 
from  a  well-grown  malt  contains  more  of  them  than  does 
the  wort  yielded  by  pre-mashing  a  short  giown  malt  from 
the  same  barley.  During  fermentation  pentosans  are  not 
attacked  and  are  recoverable  quantitatively  from  the 
finished  beer  ;  they  are  flavourless  substances,  and,  in  the 
proportions  in  which  they  occur,  cannot  be  regarded  as 
detrimental.  The  authors  conclude  that  the  causes  of 
the  loss  of  character  frequently  observed  when  pre- 
mashing  methods  have  been  adopted  must  be  sought 
elsewhere. — R.  L.  S. 

Fermentation  process ;    Removal  of  infection   in   the  con- 

tinuous  .     E.   Liihdcr.     Z.   Spiritusind.,    1909,  32, 

485—487,  496—497. 
The  author  has  made  experiments  with  the  object  of 
ascertaining  whether  the  yeast-infection  which  occurs 
from  time  to  time  in  a  distillery  working  with  continuous 
fermentation  can  be  removed,  so  that  renewal  of  the 
yeast  mav  be  avoided.  Potato-mashes  saccharitietl  by 
"malt  were  employed,  and  continuity  of  the  fermentation 
was  effected  by  "mixing  one-third  of  a  fermenting  mash 
with  twice  its  amount  of  fresh  mash,  the  remaining  one- 
third  of  which  was  run  into  the  already  fermenting  mash. 
In  the  first  series  of  experiments,  the  normal  acidity  of 
the  mash  was  increased  by  the  addition  of  small  proportions 
of  sidphuiic  acid.     The  first  mash  yielded  9-9  per  ccni.  of 
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alcohol  and  had  a  final  acidity  of  0-73°,  whilst  tho  sixth 
mash  gave  only  8-2  jier  cent,  of  alcohol  and  exhibited  an 
acidity  of  1-6'.  An  attempt  to  check  the  infection  causing 
this  increased  acidity  l)y  adding  an  augmented  jjioportion 
of  .sulphuric  acid  niet  with  failure,  the  scventli  mash 
yielding  only  7*4  per  cent,  of  alcohol  and  ])osses9ing  a  final  I 
acidity  of  l-65°.  One-third  of  this  ma.sh  was  then  mixed  | 
with  sufficient  sidphurie  acid  to  raise  the  total  acidity  to 
'I-So"  and  left  for  two  houi's  at  the  ordinary  temperature. 
This  treatment  resulted  in  the  destruction  of  nearly  all 
the  bacteria  present,  whilst  only  5 — 10  per  cent,  ot  the 
yeast-cells  were  killed.  The  use  of  the  purified  yeast  in  a 
new  mash  resulted  in  a  yield  of  H-S  per  cent,  of  alcohol 
and  no  increase  in  tho  acidity.  A  similar  puritication  of 
an  infected  yeast  was  effected  by  adding  hydrochloric  acid 
80  as  to  bring  tho  total  acidity  to  the  value  S-So".  The 
multiplication  of  tho  yeast,  which  is  found  to  diminish 
with  increase  of  infection,  is  about  3  :  I  under  normal 
conditions,  but  with  the  yeasts  purified  by  sulphuric  and 
nydrochloric  acids,  it  reaeherl  the  values  5-24 :  1  and 
3-87  :  1  respectively.  In  the  continuous  fermentation 
process,  it  is  important  that,  after  pitching,  the  mash 
should  contain  a  large  proportion  of  yeast.  Puritieation  of 
the  yeast  by  means  of  sulphuric  or  hydrochloric  acid 
should  be  undertaken  as  soon  as  a  mash  is  found  to  I'.xhibit 
an  appreciable  increase  of  acidity  duiing  the  first  24  hours 
after  the  commencement  of  fermentation. — T.  H.  P. 

Fermentulion  process  ;  Continuous  ■ with  mineral  acids. 

Bucheler.    Z.  Spiritusind.,  190!),  32,  511. 

The  author  describes  a  distillery  system  of  continuous 
fermentation  wliich  has  been  in  operation  about  a  month 
and  in  which  proportions  of  suljihuric  acid  are  employed 
sulficient  to  raise  the  initial  acidity  of  the  mash  from  zeio 
to  0-2^.  The  mash  is  pitched  with  only  one-fifteenth  or 
one-twentieth  of  the  preceding  mash,  the  )iroporti()ii  used 
by  Liihder  (sec  preceding  abstract),  namely,  one-third, 
being  regarded  as  unnecessarily  large. — T.  H.  P. 

Tartaric  acid  from  residues  of  wine  manujacture  ;  Mecoiery 

of -.     A.  Janson.   Chem.  Ind..  190',),  32,  719- 722. 

Gr.\pe  musts  contain  5 — 8  percent,  of  cnide  tartar,  whilst 
the  wine  on  an  average  contains  only  2  per  cent.  ;  thus  the 
residues  from  a  hectolitre  of  wine  contain  about  000  grms. 
of  crudo  tartar.  A  portion  of  tliis  adheres  to  the  sides  and 
bottom  of  the  fermentation  and  storage  tuns  as  a  very 
hard  crust,  which  may  be  removed  periodically.  Some 
consiilerable  care  is  necessary  to  remove  this  crust  without 
injury  to  the  tuns.  Small  quantities  of  tartar  are  recovered 
when  the  tuns  are  rinsed  out,  the  waters  being  collected 
and  the  heavier  tartar  separated  from  the  lighter  susjiended 
matter  by  settling.  The  tartar  contains,  besides  potassium 
hydrogen  tartrate,  considerable  iiropoitions  of  calcium 
tartrate,  depending  on  the  origin  and  treatment  (e./j.. 
neutralising  or  "  plastering  ")  of  tho  must.  In  (iermany, 
tlie  Main  and  Saale  wines  are  jiarticularly  rich  in  calcium. 
In  reient  years  the  grape  marcs  and  yeast  have  been 
specially  treated  for  the  recovery  of  tartar.  The  marcs 
contain  3 — 5  per  cent.  ;  they  are  richer  in  the  more 
northern  districts.  As  a  rule  it  does  not  pay  to  treat 
marcs  which  have  been  pressed  out  from  the  sweet  musts 
before  fermentation,  bnt  red  wines  are  always  fermented 


with  the  mares.  The  recovery  of  tartar  from  the  marcs 
may  be  combined  ailvantageously  with  the  distillation  of 
Ijrandy.  The  hot  vinasse  may  be  separated  as  quickly  as 
possible  from  the  marcs  and  allowed  to  cool  slowly  in  vats. 
A  higher  yield  of  large  cry.'stals  is  obtained  by  diluting 
the  liquid  with  water  and  boihng  for  some  time,  twigs  or 
threads  being  susix'uded  in  the  crystallising  vats.  The 
marcs  themselves  should  then  be  boiled  with  water 
(120  litres  per  100  kilos,  of  marc)  and  pressed.  According 
to  another  process  the  marcs  and  vinasse^  are  allowed  to 
cool  together  ;  the  clear  liquid  is  run  olf  and  the  marcs 
are  dried,  the  crystals  of  tartar  being  st  paiated  by  thresh- 
ing. A  similar  system  may  be  employed  for  the  liiiuors 
themselves,  by  straining  them  through  cloths  and  drying 
the  deposit  thus  collected.  A  further  quantity  of  tartaric 
acid  may  be  obtaincil  from  tho  clear  mother  liipiors  by 
neutralising  with  lime  and  collecting  the  precipitate  of 
calcium  tartrate.  AnotlH'r  i)roces.s  consists  in  boiling  the 
separated  marcs  with  hydrochloric  acid,  straining,  and 
carefully  nentrahsing  the  filtrate  with  lime.  This  process, 
however,  gives  a  product  highly  contaminated  with 
organic  matter,  and  the  residual  marcs  are  no  longer 
available  for  fodder.  The  yeast  also  may  be  treated 
for  the  recovery  of  tartaric  acid.  It  is  pressed  and,  in 
some  ca.ses  dried,  before  despatch  to  thi-  chemical  works. 
Well-pressed  yeast  contains,  on  the  average,  2.')  per  cent,  of 
tartar,  chielly  calcium  tartrate.  The  yeast  from  sweet- 
pressed  musts  contains  more  than  that  from  red  wines. 
The  recovery  of  tartaric  acid  from  yeast,  whether  direct 
or  after  distillation,  is  best  effected  by  boiling  with  acid  ; 
BOO  grms.  of  crude  hydrocMoric  acid  are  suflicient  for  th(^ 
extraction  of  1  kilo,  of  tartar.  Lead-lined  tanks  are 
employed  :  the  iieutraHsation  of  the  acid  filtrate  must 
be  effected  with  the  greatest  care  to  a\()id  cither  a  deficiency 
or  an  excess  of  lime  or  chalk.  The  dried  precipitate  contains 
about  80  per  cent,  of  calcium  tartrate  and  the  residual 
yeast  is  available  for  manure. — J.  F.  B. 

Ethyl   akuhol ;     EUctroh/tic    oxidation    oj to    acetic 

acid.     V.    Askenasv.    R.     l./ei.ser.    and    N.    Uriinstein. 
Z.  Elektrochem.,  1909,  15,  846— 8(iO. 

The  authors  have  investigated  the  conditionB  necessary 
for  obtaining  the  best  yield  of  acetic  acid  by  the  electrolytic 
oxidation  of  alcohol,  and  consider  that,  with  cheap  power, 
using  fermented  beetroot  juice  as  the  source  of  alcohol, 
the  iiroccss  might  successfully  compete  with  the  existing 
method  of  maiinfactuiing  acetic  acid  ;  a  table  showing 
details  of  the  probable  cost  of  production  (in  (iermany) 
is  given.  Some  aldehyde  and  ethyl  acetate  are  formed 
during  the  process  of  electrolysis,  tho  latter  becoming 
hydroiysed  as  the  alcohol  is  used  up,  and  towards  the  end 
of  the  oxidation,  acetic  acid  is  decomposed  with  the 
evolution  of  carbon  dioxide.  In  the  experimental  cell 
employed,  no  diaphragm  was  used,  the  electrodes  being 
placed  only  3  mm.  apart,  and  a  little  sulphuric  acid  added 
to  the  diluted  alcohol.  The  best  results  were  obtained 
when  about  2  grms.  of  chromium  sulivhate  jier  litre  of 
electrolyte  were  added  as  an  oxygen  carrier.  Sodium 
acetate,  contamiiiat<'d  only  with  sodium  sulphate,  was 
obtained  by  evajiorating  the  neutralised  electrolyte. 
The  results  are  summarised  in  the  following  table  : — 


Temperature 
C. 

Current- 
density, 
anir.4rc8 
per  .sq.  dm. 

Potential, 
volts. 

Current 

yield, 

per  cent. 

Yield  of 
substanri', 
per  tent. 

Ki!nwntt- 

per  kill. 

acid. 

Kcctifled  spirit 

12°— 18° 

about  30° 

38°— 40° 
3S°— 40° 

3S° 

3.1° 
30"— 35' 

30° 

10-8 
21-2 

22-1 
21-0 

12-2 
12-11 
12-0 

4'7 

4-7 

4-ir. 

4.I1 
4-n 
4-n 
4-0 
3-8 
3-7 
3-7 

73-g 

78-1 
78-1 
72-B 
72-.') 
78-1 
4n-7 
IJl'2 
73-7 

77-n 
79-8 
79-8 

so-6 
82-2 
03-0 
93-8 

11-2 

10-2 

9-! 

9-8 

^~ 

9-1 

Fermented  beetroot  juice    

Fermented    heptroot    Juice,    witli  ( 

14-.'i 

10-8 

8-9 

ijciiirs 
of 


— F.  SoDir. 
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Patents. 


3Iash  tuns.     H.  Hunt,  London.     Eng.  Pat.  772,  .Jan.  12, 
1909. 

In  the  mash  tun  described,  the  space  between  the  bottom 
of  the  tun  and  the  false  bottom  is  divided  into  a  number  of 
compartments  by  means  of  partitions.  Each  compart- 
ment is  provided  with  one  or  more  draw-off  cock.s,  the  object 
being  to  draw  oif  the  wort  uniformly,  after  it  has  perco- 
lated the  grains  on  the  false  bottom,  without  using  the 
usual  long  pipes  in  connection  with  the  cocks.. — W.  P.  S. 

DisiiUing  or  rectifying  wines,  residuums  of  prtssid  grapes, 
brandy,  various  fermented  worts,  akohols,  ■petroh.  essential 

oils,    benzines,   or   other   liquids;     Apparatus   for  . 

R.    VaUat.    Paris.     Eng.    Pat.    4C04,    Feb.    24,    1909. 
Under  Int.  Conv.,  Feb.  25,  1908. 

See  Fr.  Pat.  387,.5.58  of  1908  ;   this  J.,  1908.  871— T.  F.  B. 


XVIII.— FOODS  ;     SANITATION  ;     WATER 
PURIFICATION,    AND  DISINFECTANTS. 

(^.)— FOODS. 

Creatinine  [in  meat  extracts,  c(c.] ;  Jaffe's  colorimeiric 
method  for  the  determination  of  .  A.  C.  Chap- 
man.    Analyst,   1909,  34,  475—482. 

The  coloration  produced  when  a  solution  of  creatinine  is 
added  to  a  solution  of  sodium  or  potassium  picrate 
containing  an  excess  of  alkali,  is  due  to  the  reduction  of  the 
picric  acid  and  not  to  the  formation  of  creatinine  picrate. 
The  author  shows  that  the  reduction  proceeds  beyond  the 
formation  of  aminodinitrophenol  (picramic  acid)  and  that 
the  coloration  is  due  to  the  presence  of  several  reduction 
products  ;  tliis  applies  when  the  picric  acid  is  present  in 
excess,  but  when  creatinine  is  in  excess,  the  picric  acid  is 
reduced  completely  to  triaminophenol.  A  number  of 
experiments  carried  out  with  the  object  of  asceriaiuiug 
what  influence  variations  in  the  proportions  of  picric  acid 
and  alkali  have  on  the  determination,  yielded  results  which 
confirmed  the  conclusions  aixived  at  by  Emmett  and 
Grindley  (this  J.,  1908,  87).  The  reacting  solutions  should 
be  maintained  at  20°  C,  or  other  convenient  tempera- 
ture, as  the  temperature  factor  is  of  considerable  import- 
ance ;  up  to  a  certain  point,  the  colour  is  intensified  with 
an  increase  of  temi^erature,  after  which  there  is  a  reduction 
due  to  the  formation  of  triaminophenol.  Slight  variations 
of  the  time  during  which  the  .solutions  of  creatinine  and 
alkaline  picrate  are  allowed  to  interact  have  but  little 
influence  on  the  results,  the  tendency,  however,  being  in  the 
same  direction  as  in  the  case  of  the  temi^erature  factor. 
The  presence  of  dextrose  is  without  appreciable  effect. 
As  regards  the  comparison  solution  used  in  the  determina- 
tion, the  author  favours  the  employment  of  a  fixed 
standard,  such  as  the  bichromate  standard.  The  following 
details  are  given  for  the  appbcation  of  the  method  to  the 
determination  of  creatine  and  creatinine  in  meat  extract  : 
A  10  per  cent,  solution  of  the  meat  extract  is  prepared  ; 
several  portions  (10  e.e. )  of  this  solution  are  then  placed 
in  small  beakers.  10  c.c.  of  JN'/l  hydrochloric  acid  are 
added  to  each,  and  the  beakers  are  then  heated  in  an 
autoclave  for  30  minutes  at  a  temperature  of  120°  C. 
To  the  contents  of  one  of  the  beakers,  cooled  to  20°  C, 
30  c.c.  of  a  saturated  solution  of  picric  acid  and  15  c.c.  of 
a  10  per  cent,  solution  of  sodium  hydroxide  are  added, 
and,  after  the  lapse  of  5  minutes,  the  coloured  liquid  is 
diluted  to  a  volume  of  500  c.c.  This  solution  is  then 
matched  against  8  mm.  of  the  standard  bichromate  in  the 
cylindei's  of  a  Dubosc  colorimeter.  From  the  reading 
obtained,  a  simi)le  calculation  will  show  approximately 
the  volume  to  »  hich  the  contents  of  another  of  the  beakers 
must  be  diluted  in  order  to  give  a  reading  in  the  colori- 
meter between  7  and  10  mm.  The  quantity  of  total  crea- 
tinine is  then  readily  ascertained.  Tlie  creatinine  present 
as  such  in  tin-  meat  extract  may  be  determined  by  ascer- 
taining the  dilution  necessary  for  matching,  bj'  means  of  a 
preliminary  reading,  with  an  aqueotis  sclution  purposely 
made  too  strong. — W.  P.  S: 


Milk ;      Decomposition    of   hydrogen    peroxide   by   . 

E.     Kohn-Abrest.     Ann.     Chim.     analyt.,     1909,     14, 
415—417. 


REStJLTS  of  experiments  are  given  showing  that  milk, 
after  having  been  exposed  to  the  air  for  about  5  days, 
ceases  to  decompose  hydrogen  peroxide  (as  shown  by 
the  guaiacum  test),  but  is  still  active  at  the  end  of  15  days 
when  kept  in  a  closed  vessel.  Milk  curdled  by  the  eiddition 
of  lactic  acid  behaves  similarly.  The  catalase  s  found  in 
the  serum  of  milk  which  has  been  curdled  by  means 
of  lactic  or  acetic  acids  ;  the  curd,  after  being  washed, 
is  practically  inactive.  Heat,  the  presence  of  alcohol 
or  acids,  contact  with  air,  or  storage  under  low  pressure, 
all  inhibit  or  interfere  with  the  action  of  the    catalase. 

— W.  P.  S. 

Casein  ;    Volumetric  determination  of in  milk.     L.  L. 

A'an  Slyke  and  A.  W.  Bosworth.     J.  lud.  Eng.  Chem., 

1909,  1,  768—771. 
The  following  method  is  recommended  as  being  simpler 
and  more  rapid  than  that  of  Matthaiopoidos  (Z.  anal. 
Chem.,  47,  492)  %vhilst  giving  as  accurate  results : — 
A  definite  quantity  (20  c.c.)  of  the  milk  is  diluted  with 
80  c.c.  of  water,  and  neutralised  with  sodium  hydroxide 
solution,  using  phenolphthalein  as  indicator.  An  excess 
of  alkaU  may  be  avoided  by  comparing  the  tint  with 
that  of  a  colour  standard  prepared  with  20  c.c.  of  skimmed 
milk  and  80  c.c.  of  water,  and  coloured  a  faint  but  distinct 
pink  with  a  dilute  carmine  ink.  This  may  be  preserved 
with  mercuric  chloride  and  kept  for  future  comparisons. 
As  a  rule  from  3  to  4  c.c.  of  JV/10  alkali  solution  are 
sufficient  to  neutralise  fresh  niilks.  The  neutralised 
liquid  is  next  treated  with  AVIO  acetic  acid,  added  5  c.c. 
at  a  time  at  a  temperature  of  18°  to  24°  C,  and  the  flask 
is  shaken  at  intervals.  The  amount  of  acid  (A)  required 
for  complete  precipitation  of  the  casein  is  noted,  the 
liquid  made  up  to  200  c.c,  and  the  precipitate  filtered  off. 
An  aliquot  portion  (100  c.c.)  of  the  clear  filtrate  is  then 
titrated  with  iV'/lO  sodium  hydroxide  solution,  and  the 
difference  between  the  result  (B)  and  half  the  amount 
of  A,  multiplied  by  the  factor  10964,  gives  the  percentage 
of  casein.  The  results  thus  obtained  should  agree  within 
0"2  per  cent,  of  those  given  by  the  official  (Assoc.  Official 
Agiic.  Chem.,  U.S.A.)  method.  Fresh  milks  preserved 
\vith  mercuric  chloride  in  the  proportion  of  1  :  1000  or 
1  :  1500  give  satisfactory  results  after  having  been  kept 
for  2  or  3  weeks. — C.  A.  M. 

Flour  ;      Use  of  coal-tar  oil  in  the  examination  of  . 

L.  Loviton.     Ann.  Chim.  analyt.,  1909,  14,  412 — 413. 

If  any  flour  be  treated  in  a  test-tube  with  benzol  or 
other  colourless  coal-tar  oil,  the  starchy  portion  of  the 
flour  is  rendered  so  transparent  that  it  seems  to  disappear, 
whilst  the  bran  and  other  coloured  constituents  are 
seen  floating  in  the  liqmd.  This  test  will  be  found  to 
be  of  use  in  comparing  one  flour  with  another,  as  the 
comparison  is  much  more  readily  made  than  when  the 
two  flours  are  examined  side  by  side  without  treatment. 
Five  grms.  of  flour  and  10  c.c.  of  benzol  are  convenient 
quantities  to  employ.  ^ — W.  P.  S. 

Saccharin  and  other  artificial  sweetening  agents  ;    Detection 

of  in  food  and  beverages.     A.   Bianchi  and  E.  di 

Nola.  Ann.  dcs  Falsific ;  through  Bull.  comm..  1909, 
37,  479. 
The  liquid  under  examination  is  freed  by  evaporation 
from  any  alcohol  present ;  acidified  with  acetic  acid, 
20  drops  for  every  100  c.c,  and  treated  with  normal 
lead  acetate  solution  in  excess.  After  standing  for 
30  minutes,  excess  of  a  1:5  solution  of  sodium  sulphate 
containing  the  same  amount  of  sodium  phosphate  is 
added,  and  the  precipitated  lead  salts  are  removed  by 
filtration.  The  filtrate  is  concentrated  to  a  small  volume 
on  the  water-bath,  and  acidified  with  dilute  (1:2)  sul- 
phuric acid.  It  is  then  shaken  with  a  mixture  of  equal 
volumes  of  ether  and  pure  benzene.  On  evaporating  the 
benzene-ether  extract,  saccharin  and  its  ammonium 
compound,  dulcite  or  sucramine,  will  leave  a  sweet  residue. 
If   salicylic   acid    should    accompany    the   saccharin, thin 
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must  be  eliminated  by  oxidising  the  residue  with  per- 
manganate and  sulphuric  acid.  The  oxidation  liquid 
is  tluii  again  shaken  with  the  benzene-ether  solvent. 
Saccharni,  if  present,  remains  unoxidiscd,  and  can  Ije 
detected  in  the  benzene-ether  residue. — J.  O.  B. 

Paint  and  varnish  coatings  a«  accelerators  in  corrosion 
of  metals  [cans  for  preserved  fruits].  Walker  and 
Lewis.     See  X. 

Composition  of  fat  of  beef  animals  un  different  planes  of 
Hiilrilion.     Jloulton   and   Trowbridge.     See  XII. 

Total  nitrogen  determination  by  the   Kober  method.     (.Jill 
and  Grindley.     See  XXIIl.     Org.  Quont. 

P.tTESTS. 

Orain  ;     I'roce.is  and  apparatus  for  the  treatment  of  

[for  increasing  its  suitability  for  baking  pur/Mses]. 
.J.  G.  F.  Dombaeh.  Amsterdam.  Eng.  Pat.  25,193, 
Nov.  23,  1908. 
.\  PORTION  of  the  grain,  such  as  wheat,  ryv,  or  oats,  is 
subjected,  before  being  grouml,  to  a  swolliiig  process. 
wliich  is  stopped  before  adual  t;erniinution  cDniincnces. 
This  treated  portion  is  then  added  to  the  main  l)ulk  of 
the  grain.  The  bulk  of  the  grain  is  washed,  dried  and 
cooled,  whilst  the  small  portion,  to  be  subjected  to  the 
swelling  treatment,  is  washed  in  a  number  of  vessels 
provided  with  discharge  valves  and  sieves  at  their  lower 
parts  and  also  with  means  for  supplying  air  under  pressure 
below  the  mass  of  the  grain.  .4  number  of  these  vcs-sels 
are  fitted  up  adjacent  to  each  other  so  that  grain  in 
varying  stages  of  swelling  may  be  under  treatment  at 
the  same  time. — W.  P.  S. 

Seed  ;    Metabolism  of  .     J.  von  der  Kammer,  Wash- 
ington, D.C.,  U.S.A.     Eng.   Pat.  8131,  April  ."),   19(19. 
Under  Int.  Ck)nv.,  June  12,  1908. 
The  metabolism  of  seeds  and  the  growth  of  plants  there- 
from may  be  accomplished  without  soil,  by  ticating  them    ' 
in  an   an^-erobic   chamber  (see   Eng.    Pat.    .S13(l   of    1909)    j 
and  moistening  periodically  with  an  artilicial  nutriment. 
An  anaerobic  gas,  preferably  nitrogen,  is  introd\iced  into 
the    chamber    to    assist    the    process.      Plants  so  treated 
and   used   as  stock  food   for  cattle,  produce   a   marked 
improvement  in  the  quality  of  the  meat. — H.  Br. 

Cream  to  be  used  in  the  production  of  butter  ;     Process  of    j 

impren-ing  the  flavour  of  .     H.   C.   Buer,    Cologne-    j 

Marienburg,  Germany.  Eng.  Pat.  18,201,  Aug.  6,  1909. 
From  2  to  5  per  cent,  of  lecithin  is  added  to  fresh  cream 
and  the  mixture  is  kept  at  a  temperature  of  from  12^  to 
15°  C.  for  from  20  to  30  hours.  The  lecithin  is  reduced  by 
bacterial  action  with  the  production  of  considerable 
quantities  of  "  butter  flavour  or  aroma." — Vi.  P.  S. 

Milk  ;     Process  of  utilising  dried  .    A.   L.  Just  and 

B.  Stolz,  Executors  of  J.  A.  Just,  Syracuse,  N.Y. 
U.S.  Pat.  939.138,  Nov.  2,  1909. 
A  RECONSTITDTED  milk  may  be  prepared  by  dissolving 
dried  milk  in  water,  inoculating  the  solution  with  aroma- 
producing  organisms,  and  keeping  the  mixture  at  a 
suitable  temperature  until  an  aroma  like  that  of  ordinary 
milk  is  develoiwd.  The  action  of  the  organisms  is  then 
arrested  and  a  soluble  calcium  salt  is  added. — -W.  P.  S. 

Sweet    cakes   for   feeding    cattle;      Manufacture    of   . 

J.  B.  E.  Fabre.  London.     Eng.  Pat.  18,773,  Aug.   14, 

1909.  Under  Int.  Conv.,  Jan.  28,  1909. 
One  or  two  parts  of  concentrat<'d  molasses  or  syrup 
water  (95"  to  98°  Brix)  arc  mixed  with  one  part  by 
weight  of  dry  beetroot  slices,  malt  grains,  chopped  fodder, 
or  the  like.  The  mixing  is  carried  out  in  a  suitable 
apparatus  provided  with  a  heating  j.icket.  and  the  mast 
is  then  poured  into  moidds  to  cool.  The  fonilstutl  thus 
obtained  consiste  approximatt^y  of  :  water.  8  to  10 ; 
albuminoids,  4  to  5  ;  non-nitrogenous  matter.  70  to  75 
(of  which  35  to  40  are  sugar) ;  celUdose,  8  to  9  ;  mineral 
matter,  5  to  0 ;  and  fatty  substances,  0*2  to  O'S  per 
cent.— W.  P.  S. 


(5.)— SANITATION;    WATER   PURIFICATION. 


Trade  effluents  ;    Treatment  of  - 
Nov.  27,  1909. 


— .     Local  (iovt.  Othcer, 
[T.R.J 

Thk   discharge   from    the    manufactories  into  the  sewers 
continues  to  receive  a  considerable  amount  of  attention 
by  the  .Manchester  Kivcrs  Ueijartment,  and  nuich  good 
has  been  dt>ne  in  this  direction.     In  a  number  of  cases 
maimfactuivrs  have   been   requiretl   t^i  stop  discharges  of 
dangerous    and    potentially    dangcious    ellhu'iits.    heated 
liquids,  and  ili.scharges  eontainiug  excessive  solid  nuittei-s 
in     suspension.      Offenders,   in    several    instances,     found 
compliance     with     the     Committee's     requirements    very 
beueticial  to  them.selves,  as  the  precautions  taken  resulted 
in    the   detection   of   nnich   avoidable   waste.     A   striking 
case   may   Ix.'   quotetl   of  an   etlhient    to   wiiicli  exception 
was  taken  by  the  Committee,  and  from  which  ther<'  is  now 
recoveivd     by     the    impr()\'(-d     nu'tluiils    atlopted     nearly 
40,000   galls,    of   oil    per  auMum.   which  formerly  entered 
the  sewer.     In  achieving  this   result    it    has   been  found 
possible   to   reduce   the   working  ex|)enses   sutliciently   to 
I    pay,  in  a  few  years'  time,  for  the  new  filtering  arrange- 
ments, apart  altogether  from  the  value  of  the  oil  ntovered. 
i    Some    lime  ago.  owing  to  the  discharge  from  a  chemical 
works    of    licjuids    cotitaiiiing     sulpliides     in     solution,    a 
particularly  offensive  nuisance  otturi'cd  in  tlie  city  sewers, 
when  se\eral  miles  wei'c  lilletl  witli  sul])hurftttMl  liydrogeit. 
U|)on   being  informed  of  its  nature,   the  owners   pleaded 
ignorance,   and   at   once  sto))ix-d   the  offending  diseharge. 
However,  owing  to  the  serious  character  of  the  offence, 
the  Committee,  in  the  pulilie  intcM'cst.  had  no  alternative 
but    to    take    pniceedijigs.    thi'    result    being  the    inlliction 
of  a  fine. 

Patents. 

ir«(er  purifiers.  E.  C.  R.  Marks,  London.  From  Oliver- 
Roche  Va).,  New  York.  Kng.  Pat.  27,270,  Dec.  15, 
l!t08. 

Thk  apparatus  consists  essentially  of  a  settling  tank  in 
which  is  placed  a  filtering  ehamlxT ;  the  latter  it* sts 
on  beams  placed  across  the  bottom  of  the  settling  tank, 
and  the  bottom  of  the  filter  cliamber  is  constructed  of  a 
galvanised  iron  screen.  The  latter  supports  a  layer 
of  granular  carbon  alwve  which  is  placed  a  brass  screen 
on  which  are  spread  layers  of  sand.  The  water  enters 
the  settling  tank  through  a  small  chamber  jirovided 
with  a  sieve  which  i-emovcs  suspended  matters  from  the 
water.  It  rises  iit  the  settling  tank,  and  flows  upu'ards 
through  tile  screens  and  filtering  materials  and  is  drawn 
off  frcmi  the  filtering  chamber  at  a  point  alMve  the  upper 
layer  of  sand.  The  iron  and  brass  screens  act  as  electrodes, 
the  water  itself  being  the  electrolyte.  As  the  filter 
becomes  clogged,  the  level  of  the  water  rises  in  the  settling 
tank  and  the  increased  pivssure  thus  jiroduccd  causes 
the  filter  to  i'ontiime  working.  Several  filter  chambers 
may  lie  ))lace(l  in  one  settling  tank,  means  Ixing  provided 
so  that  when  itiu*  filter  becomes  clogged,  the  water  is 
conducted  to  another  unit.  Chemical  reagents  may  lie 
added  to  the  water  as  it  enters  the  settling  lank.  (See 
also  Kng.   fat.  27.271  of  1908;    this  J..   1909.   lllil). 

-W.  P.  s. 

Water;  Process  of  purifying  — — .  J.  W.  .Morrison. 
Assignor  to  .Steam  Appliance  Mamifacturinc  Co.,  Batavia, 
N.Y.     U.S.   Pat.  938.77it.   Xov.  2.   1909. 

The  water  is  heated  under  pn\ssui"c  to  a  temperature 
exceeding  300°  P.,  and  the  precipitated  substances  are 
then  removed  by  filtration  while  the  water  is  .still  at  a 
high  temperature.  The  hot,  filtered  water  pa,s.ses  through 
a  chamlK-r  where  it  j'ields  up  its  heat  to  cold  water  which 
is  being  conducted  to  thi'  heating  vessel. — W.  P.  S. 

Sewage   water;    Mechanical  filtration  of  -.      E.  (leiger. 

Karlsruhe.  Germany.  Kng.  Pat.  l(i.837,  July  19.  liHiit. 
In  order  to  separate  the  solid  from  the  li<piid  part  of 
sewage,  a  wheel,  which  is  ])rovidcd  with  sieve-like  scoops; 
is  fixed  in  the  sewage  laual  and  revolves  in  tlu'  op|X)site 
direction  to  the  flow  of  the  sewage.  The  solid  matter  is 
collected  on  the   scoops   and   is  gradually   moved    to   tho 
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■  litre  of  the  wheel  where  it  is  discharged.  Any  mud 
■/.  hich  adheres  to  the  sieve  is  swept  ofif  by  means  of  brushes, 
and  is  also  brought  to  the  discharging  device. — H.  Br. 

(C.)— DISINFECTANTS. 

Patent. 

Cerium  phenol  compounds   [disinfectants}  ;      Manulaclure 

of .     A.     Zimmermann,     London.     From     Chein. 

Fabr.  auf  Actien,  vorm.  E.  Schering.  Berlin.     Eng.  Pat. 
13,912.  June  14,  1909. 

SEEGer.  Pat.  214.782 of  1907  ;  this.l..  1909,  1221.— T.  F.B. 
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Cellulose  [in  lignifled  nuiterials] ;    Methods  for  delermina- 

lion  of  .     M.   Renker.     Dissertation,  Berlin,   1909, 

1—106. 

The  author's  investigations  fall  under  two  heads  :  the 
determination  of  hygroscopic  moisture  in  cellulose,  and 
the  determination  of  cellulose  in  lignilied  materials. 
There  is  no  definite  line  of  demarcation  between  the 
expulsion  by  heat  of  hygroscopic  moisture  and  the 
ex]iulsion  of  moisture  owing  to  decomposition  or  dehydra- 
tion of  the  cellulose  itself.  The  former  gradually  merges 
into  the  latter  as  the  temperature  is  raised,  until  visible 
discoloration  takes  place  at  about  150°  C.  The  rate  of 
decomposition  varies  with  the  nature  of  the  cellulose 
and  is  lowest  in  the  case  of  cotton.  The  term,  "  absolutely 
dry.''  is  therefore  more  or  less  conventional,  and  is  taken 
to  represent  the  arrival  at  constant  weight  in  a  toluene 
drying  oven  at  a  temperature  of  10.5" — 107°  C.  At  this 
temperature  the  degi'ee  of  saturation  of  the  external  air 
has  a  slight  influence,  which  is  negligible  for  practical 
purposes.  Contrary  to  Hofmann  (this  J..  1907,  942), 
the  author  was  unable  to  detect  any  chemical  change  in 
sulphite  wood  pulp  (h'ied  under  these  conditions,  but 
cellulose  which  had  been  over-oxidised  or  otherwise 
altered  by  chemical  treatments  showed  marked  signs  of 
decomposition.  Cellulose  spread  out  in  a  desiccator 
over  pliosphorus  pentoxide  arrives  at  the  "  absolutely 
dry  "  condition  at  the  ordinary  temperature  after  3 — 4 
weeks  ;  the  time  of  exposure  may  be  curtailed  to  aboiit 
20  hours  by  maintaining  a  good  vacuum.    This  is  the  best 


The  raw  materials  taken  for  the  study  of  the  methods  for 
the  determination  of  cellulose  consisted  of  unbleached  sul- 
phite wood  pulp,  jute  "  half-stuff  "  prepared  in  a  paper  mill, 
thin  shavings  of  white-fir  wood,  and  raw  cotton.  These 
materials  were  further  purified,  before  analysis,  by  extrac- 
tion with  boiling  water  and  a  mixture  of  alcohol  and 
benzene.  Of  all  the  methods  investigated  none  was 
found  worthy  to  stand  in  comparison  with  Cross  and 
Sevan's  method  of  chlorination  (see  "  Cellulose,"  p.  95  ; 
also  .1.  Chem.  Soc.  1882,  41,  105);  many  indeed  did  not 
yield  cellulose  at  all.  Nevertheless  the  ciUoiine  method 
shows  in  a  minor  degree,  the  errors  inherent  in  the  other 
practicable  processes,  viz.  :  it  is  necessary  to  choose 
between  an  imperfectly  purified  cellulose  on  the  one  hand 
and  a  loss  of  cellulose,  under  the  attack  of  the  reagents 
used,  on  the  other.  This  error  is  negligible  in  the  case 
of  not  very  highly  lignified  materials  such  as  sulphite 
pulp,  cotton,  and  even  jute,  but  it  becomes  appreciable 
in  the  case  of  wood.  The  celluloses  derived  from  the 
more  highly  lignified  materials  are  also  more  sensitive 
to  the  attack  of  the  reagents.  The  destruction  of  the 
cellulose  may  be  curtailed  by  omitting  the  preparatory 
boiling  with  alkali,  maintaining  the  temperature  at  0°  C, 
restricting  the  time  of  exposure  to  chlorine  gas  as  far 
as  possible,  and  immediately  flooding  the  cUorinated 
material  with  a  solution  of  sulphurous  acid.  The  author 
found  it  impossible  to  prepare  a  pure  cellulose  from 
wood,  with  less  than  six  clilorinations  (compare  Dean 
and  Tower,  this  J.,  1907,  988),  and  the  cellulose  un- 
doubtedly suffered  thereby.  A  pure  jute  cellulose  pre- 
pared by"  a  sing'e  chlorination,  lost  2  per  cent,  in  a  second 
treatment  and  a  further  0.9  per  cent,  in  a  third  treatment. 
The  method  depending  on  oxidation  by  permanganate  in 
presence  of  5A'-acetic  acid  yields  very  good  results  for 
the  determination  of  pure  cellulose  in  sulphite  wood  pulp 
and  cotton,  and  even  removes  the  whole  of  the  lignin 
from  jute  ;  the  yields  are  satisfactory  but  the  cellulose 
is  somewhat  over-oxidised ;  the  method  is  useless  in 
the  case  of  wood.  H.  Midler's  bromine  method  yields 
fair  resvilts  and  a  pure  product,  but  is  far  too  tedious  for 
practical  purposes.  Schulze's  method  (see  Henneberg, 
Annalen.  1868,  146,  130)  and  Hoffmeister's  method 
(this  .J.,  1888,  620)  give  very  low  yields  of  cellulose,  and 
Cross  and  Sevan's  nitric  acid  method  ("  Cellulose,"  p.  97) 
though  extremely  simple,  cannot  be  used  owing  to  the 
fact  that  the  cellulose  is  profoundly  attacked.  A  summary 
of  the  results  obtained  by  the  various  methods  with  the 
same  raw  materials  is  contained  in  the  following  table  : 


Method. 


Materials  (all  extracted). 


Sulphite 
wood  pnlp. 


Jute  (prepared 
"  haU-stuff  "). 


Wood. 


Unbleached 
cotton. 


Glyoerol-sulphurio  acid  (Konig)  

Chlorine  gas  (Cross  and  Bevaii)    

Concentrated  chlorine  water 

■Dilute  chlorine  water 

Bromine  water  (H.  Miiller)   

,,    (Klason) 

Nitric  acid  and  potassium  chlorate  (Sclmlze)    

Hydrochloric  acid  and  potassium  chlorate  (Holfmeister) 

Nitric  acid  (Prose  and  Bcvan) 

Nitrous  acid  (Oer.  Pat.  i;()4,460)  

Nitric  and  sulphuric  acids  (Lifschiitz)  

Potassium  permanganate  and  nitric  acid  (Zeisel  and  Stritar) 

Neutral  potassium  permanganate    

Potassium  permanganate  and  acetic  acid  

Potassium  permancanate  and  hydrochloric  acid 

Hydrogen  peroxide  

Sodium  livpochlorite 

Phenol  (Ger.  Pat.  94,467)  


per  cent. 
74-15 
97-9 
97-65 
98-0 
98-1 
96-6 
98-05 
98.25 
97'65 
98-2 

90-6 

98'5» 

98-25 

97-9 

96-05 

97-4 

80-76 


per  cent. 

84-5 

83-4 

81-1 

83-3 

80-8 

79-2 

82-5 

79-75 

80-85 

70-95 
87-4« 
83-6 
82-9 

83-4 
79-4 


per  cent. 

60-55 
57-1 


57-95 

51-85 

58-1 

57-15 

53-6 

55-8 

43-35 

40-2» 


50-5 
51-9 


per  cent. 

97-85 

94-7 

96-8 

97-1 

95-45 

96-95 

96-15 

96-35 

98-85 

93-25 

97-6 

96-65 

96-55 

96-8 

94-2 


Product  no'  a  pure  cellulose. 


method  for  drying  cellulose  without  heat,  and  the  results 
arc  concoidant.  In  a  strong  current  of  air,  dried  over 
phosjjhonis  pentoxide,  cellulose  may  be  dried  in  4  hour.= 
at  90°  C,  but  retains  about  0.8  per  cent,  of  moisture 
in  a  slower  current  at  60°  C.  This  method  does  not  give 
concordant  results,  since  its  efficiency  is  influenced  by 
the  quanfity  of  air  and  the   temperature. 


-J.  F.  B. 


Paper  pulp  in  French  West  Africa.     P.  Amnuui.     .J.  Offic. 

de   I'Afrique  oecid.   franc;.  ;     Paper  Making,    1909,   28, 

437. 
Thk  author  n'ports  on  ex|>erimcnts  untlertaken  on  behalf 
of  the  French  (jovemmenf  with  a  view  to  the  utilLsatlon 
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of  various  fibrous  materials  of  the  West  Afrioaa  colonies 
for  paper  pulp.  The  first  experiments  were  carried  out 
with  sorgho,  the  dried  stalk-s  of  which  are  now  burnt 
on  the  fields.  Attempts  to  grind  these  stalks  for  the 
preparation  of  a  mechanical  pulp  having  proved  fruitless, 
attention  was  turned  to  their  treatment  by  chemical 
processes.  This  treatment  is  most  advantageously 
carried  out  on  the  stalks  in  the  fresh  uondition  ;  they 
then  yield  from  io  to  50  per  cent,  of  a  pulp  superior  in 
quality  to  the  Continental  straw  pulps.  The  same  process 
has  been  applied  with  success  to  maize  stalks,  which  are 
also  available  in  large  quantities.  Cotton-stalks  and 
aloes  are  likewise  amenable  to  the  treatment.  Two 
indigenous  plants,  growing  in  [xjor  sandy  soils,  belonging 
respectively  to  the  HibUciis  and  Abelmoschii^  families 
have  been  investigated.  The  woody  portions  of  the 
stems  yield  easily  to  chemical  treatment,  and  give  50 — 60 
per  cent,  of  a  ceUuloso  pulp  suitable  for  ordinary  "  news  " 
papers  or  for  mixing  with  esparto  for  the  manufacture 
of  imitation  art  paper.  The  bark  tissues  of  Hibiscus 
cannabinus  yield  35  per  cent,  of  useful  libns,  which  may 
be  mixed  with  esparto  for  printing  papers.  Ronier 
leaves  yield  fibres  of  a  higher  quaUty  than  sorgho  pulp, 
but  the  treatment  is  not  easy  and  the  yield  is  only  30  per 
cent.  The  bark  of  the  baobab  tree  gives  35  per  cent, 
of  excellent  fibres,  the  qualities  of  which  arc  well  know^l. 
Lastly,  the  bark  of  the  Bauhinia  tree  yields  a  cotton-like 
fibre,  but  its  treatment  is  too  costly.-— J.  F.  B. 

Recovery  of  volatile  liquids  by  cooling.     Claude.     See  I. 

Patent. 

Paper  ;  Process  for  producing  translucent .     H.  Kuhn, 

Rochester,  N.Y.  U.S.  Pat.  938,877,  Nov.  2,  1909. 
Pakchmekt  paper,  prepared  by  treating  a  paper  made 
from  cotton  with  sulphuric  acid,  is  washed,  dried,  and 
waxed.  The  waxed  jiaper  is  rolled  at  a  high  tenii>erature, 
and  a  matt  surface  is  then  produced  on  the  paper  by 
abrading  the  same. — W.  P.  S. 

Paper,  fabrics,  and  sintilar  maierials  ;  Process  for  testing 
[Ihichness,  weight,  etc.],  whiltt  in  motion.  G.  C.  Chanev. 
Fr.  Pat.  402,225,  Apr.  20.  1909. 
The  instrument  for  controlling  the  weight  or  thickness 
of  a  web  of  paper  or  fabric  travclUng  through  a  machine, 
is  based  on  the  principle  tliat  when  radiant  energy 
from  a  constant  source  (heat  or  fight)  passes  from  a  trans- 
mitter to  a  receiver,  with  the  travelling  web  between 
them,  the  variations  in  the  energy  transmitted  are  pro- 
portional to  the  quantities  of  matter  interposed.  When 
heat  is  employed,  the  source  may  be  an  electric  lamp, 
connected  with  a  constant  su|)ply  of  electricity,  and  the 
receiver  a  simple  thermopile  connected  with  a  gaI\auo- 
meter.  When  light  is  employed,  a  receiver  of  selenium 
or  tellurium  is  appUeable.  The  indications  of  the  instru- 
ment are  to  be  referred,  in  all  cascj?,  to  those  obtained 
with  a  standard  pattern  of  the  paper  or  fabric  to  be 
controlled.  The  combination  of  transmitter  and  receiver 
consists  of  two  parallel  jilates  with  rollers  between  them 
supporting  the  web  of  paper  or  eioth  at  a  uniform  distance 
from  each. — J.  F.  B. 

Decorated  papers  ;    Process  and  machine  for  manufacture 

of  -.     K.  A.  Broekhaus.     Fr.  Pat.  402,S3(i.  May  1. 

1909. 
The  process  for  printing  and  embossing  coloured  patteins 
e.g.  \&ccs,  etc.,  on  paper,  is  performer!  by  taking  an 
impression  of  the  article  to  be  reproduced  on  a  celluloid 
roller,  making  a  galvanic  reproduction  of  thi^  impression 
and  applj-ing  the  sheet  of  metal  so  produced  to  ihv  surface 
of  a  roller,  so  as  to  obtain  a  moidd  or  matri.x  of  the  i)attern. 
Another  roller,  coated  with  a  jilastic  comjiosirion.  is 
revolved  in  contact  with  this,  and  a  corresponding  j)attern 
is  obtained  on  it  in  relief.  Colour  is  appfied  to  the  surface 
of  the  matrix  roller,  and  the  web  of  paper  is  passed  between 
the  two.  In  this  way  the  pattern  is  stamped  on  the  paper 
in  uncoloured  reUcf.  whilst  the  main  surface  of  the  ])aiier 
receives  the  colour.  The  effect  may  be  vnne<l  liy  s]iraying 
colours    on    the    embossed    paper     at    different    angles. 

—J.  F.  B. 


Wood  pulp  for  manufacture  of  artificial  filaments  and  ini,,.. 

cellulose  ;    Process  for  preparing  .     E.  Opfernnvnn, 

E.  Kriedcmaun  and  Act.-Ges.  fiir  Maschinenpapier- 
fabrikation.  Fr.  Pat.  -102,402,  Apr.  27,  1!KI9.  liider 
Int.  Conv.,  Apr.   15,  1909. 

Wood  pulp  contains  impurities  which  Umit  its  application 
in  the  manufacture  of  artificial  filaments  and  nitro- 
cellulose. These  impurities  are  extracted  by  boiling  the 
cellulose  pulp  under  pressure  with  a  -solution  of  sodium 
carbonate  at  a  concentration  of  0-5 — 2  jx'r  cent.,  witli 
the  addition,  if  the  case  seems  to  demand  it,  of  small 
proportions  of  alkali  hydroxide  or  sulphide.  Or  else 
the  pulp  may  be  boiled  with  a  solution  containing  10  grms, 
of  calcium  oxide  per  litre. — J.  F.  B. 

Cellulose  ;    Manufacture  of .     R.  R.  HoUins,  London. 

and  T.  Taylor.  Manchester.  Eng.  Pat.  23.192,  Oct.  30. 
1908. 

It  is  proposed  to  manufacture  pure  cellulose,  suitable 
for  conversion  into  artificial  silk,  guncotton.  collodion, 
etc.,  from  the  waste  produced  in  the  process  of  decorti- 
cating sanseviera,  sisal,  and  similar  fibrous  plants.  The 
waste  is  preferably  treated  on  the  spot,  but  may  be  treated 
away  from  the  plantation  if  packed  in  hermetically  sealed 
vessels,  or  boiled  with  dilute  ammonia  and  dried,  hclore 
packing.  The  coarse  fibres  and  skin  are  separated  from 
the  fine  fibres  by  washing  and  sifting,  and  the  latter  ari' 
collected  and  treated  successively  with  amiiuinia.  a  solution 
of  caustic  soda  and  sodium  carbonate,  and  then  alternately 
with  bromine  and  dilute  ammonia  until  the  fibres  are 
perfectly  white.  .\ny  residue  of  silicious  niatt<r  is  removi-d 
from  the  pure  cellulose  by  treating  with  dilute  hydro- 
chloric and  hj'drofiuoric  acids. — F.  M. 

Cellulose  acetate ;    Process  for  rendering  soft  and  suppUtJ 

products  [films]   manufactured  from   .     L.    Ledcrer.f 

Fr.  Pat.  402,083,  Apr.  15,  1909. 

As  softening  agents  for  films,  etc.,  prepared  from  ccUulosel 
acetate,  the  esters  of  phenols  and  polyplicnols  or  theirl 
substitution  derivatives  are  claimed.  These  agents  hare 
the  advantage  of  being  insoluble  in  water  and  conse-l 
quently  the  films  retain  their  elasticity  after  steeping 
and  washing,  e.g.,  in  photographic  processes.  In  particular! 
the  addition  of  1 — 2  per  cent,  of  resorcinol  diacetate,! 
calculated  on  the  weight  of  cellulose  ester,  to  the  .solution] 
of   the   latter  is   specified. — J.  F.  B. 

Celluloid;  Non-inflammable  .     E.   F.   Clement.     Fr.| 

Pat.  402,569,  Apr.  29,  1909. 

Celluloid    may    be    rendered    non-inllanimalle    by  in-l 
corporating  with  it  colloidal  silica,  in   a  compatible  form,' 
in     proportions     varying    with    the    effect      desired.      A 
suitable  mixture  consists  of  90  per  cent,  of  a  solution  of  : 
pyroxylin  and   10  per  cent,  of  silica.     The  silica  is  best 
employeil   in   the  form  of  methyl  or  ethyl   silicates.  e.g. 
tetra-ethyl  monosilieate.  diethyl  monosilicate.   hexa-ethyl  I 
disilicatc  or  diethyl  disilieate,  these  Ix'ing  obtained  by  the  j 
partial  hydrolysis  of  the  normal  silicic  ester.- — J.  F.  B. 

Celluloid-like    masses ;     Process   for   preparing   .     C. 

F.  Boehringer  und  Sohne.     Ger.  Pat.  214.9(t2.  Dee.  5, 
1906. 

In    making   eellidoid.  the  camphor    may    be   entirely   or 
partially  replaced  by  the  cyclic  ethers  obtained   by  con- 
densing  aldehydes   or   ketones   with   polvhvdrie   alcohols] 
of    the  general    formula.    CHjOH(CH()H)xA'H  J)H  ;    the] 
following     are     suitable :  — methylene     ethylene     ether,] 
ethylidene     glycol     ether,     metliyh^neglyeerol.     acctonyl- 
glycerol,  benzylideneglyccrol,  erythri-diformal.  diacctono- 
arabitol,    and    triacetoue-mannitcl. — T.  F.  B. 

Viscose;      Apparatus    for    manufacture    of .     C.     C. 

Leclaire.     Fr.   Pat.  402,804.  Sept.  7,   190«. 

This  invention  relates  to  an  arrangement  by  which  all 
the  operations  in  connection  with  the  manufacture  of 
viscose  are  carried  out  in  a  single  vessel.  For  this  puip'^e 
the  pulp,  or  paper,  serving  as  the  raw  material,  is  lii-t 
torn  into  small  fragments  of  the  size  of  saudu^t.  This 
is  charged  into  the  machine,   which  consists  of  a   lnii;e 
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spherical  or  elliptical  vessel  mounted  on  a  hollow  trunnion 
and  geared  so  as  to  receive  both  a  rotary  and  oscillating 
motion.  The  vessel  contains  balls  tc  prevent  the  material 
from  clogging  together  in  a  solid  mass.  It  is  provided 
with  connections  communicating  with  sources  of  gaseous 
pr^ssure  and  vacuum,  also  with  orifices  for  the  introduction 
of  reagents  or  water  in  the  form  of  a  spray,  and  is  sur- 
rounded by  a  jacket  for  the  circulation  of  a  heating  or 
cooling  medium. — -J.  F.  B. 

Pap'.r  and  fibrous  mileriuls ;  Procc-iS  for  the  IreatmciU 
of  waste  — -^  in  the  preparation  of  paper  pulp.  L.  Herz. 
Niirnberg.  Germanv.  Eng.  Pat.  24,131.  Nov.  10, 
1908. 

See  Fr.  Pat.  397.576  of  1908  ;  this  J.,  1909.  811.— T.  F.  B. 

Cellulose  acetate  ;  Manufacture  of  sheets  or  objects  from . 

L.    Lederor.    SUzbacli-Oberpfalz,    Bavaria.     Eng.    Pat. 
8945,  April  15.  1909. 

See  Fr.  Pat.  402,083  of  1909  ;    preceding.— T.  F.  B. 

Rendering  barrels   liquid  ti^jht  [with  uxiste  sulphite   pulp 
liquor].     Eng.    Pat.    5206.     See    I. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    &    EXTRACTS. 


Quinine  sulphate  ;  Tests  for  the  purity  of  - 
Pharm.  Soc,  Nov.  9,  1909.  Pharm. 
600—604. 


J.. 


F.  Tutin. 
1909,    83, 


Nux  vomica  seeds  ;    Alkahidal  standard  for,  and  melhod 

of   determination  of  alkaloids  in  [in   the   German 

Pharmacopcbia].     (i.    Weigel.     Pharm.   Zentralh.,    1909, 
50,   783—784. 

TiiE  minimum  standard  of  2-5  per  cent,  of  total  alkaloids, 
prescribed  by  the  Ph.  G.  IV.,  is  not  attained  by  the 
undried  commercial  drug.  By  the  Keller-Frorame 
method  of  determination,  the  percentage  of  alkaloids 
ranges  from  2-1  to  2-25.  Since  Xux  vomica  seeds  lose, 
as  a  rule,  about  10  per  cent,  of  moisture  on  drying,  the 
dried  drug  would  pass  the  official  standard  by  this  method. 
The  method  of  determination  given  in  the  Ph.  G.  IV., 
is,  moreover,  incorrect,  affording  too  high  results,  since 
a  portion  of  the  soap  formed  by  the  action  of  the  alkali 
on  the  fat  present  in  the  seeds  is  weighed  as  alkaloid. 
It  is  suggested,  therefore,  that  the  Keller-Fromme  method 
should  be  made  official ;  and  that  the  minimum  content 
of  alkaloids  for  the  natural  drug  should  be  2  per  cent., 
the  figure  oorrectlv  given  in  the  French  Codei.  1908. 

—J.  0.  B. 


Quino-quino  balsam,  from  Myroxylon  balsamuvi  var.  J. 
punctatum.  C.  Hartwich  and  A.  Jama.  Schweiz. 
VVoch.  Chom.  Pharm..  1909,  47,  625—630,  641—647. 

Toi.U  balsam,  Peru  balsam,  and  Quino-quino  balsam  aic. 
all  yielded  by  the  same  tree,  but  by  distinct  botanical 
varieties  thereof.  Myroxylon  bahamum  (L.)  var. 
a.  genuinum  (Baill. )  is  the  source  of  Tolu  balsam.  The 
variety  j3.  perierae  (Baill.)  gives  Peru  balsam.  The 
variety  J.  punctatum  (Baill.)  yields  quino-quino  balsam. 
The  chemical  differences  of  these  closely  allied  products 
are  thus  tabulated  : — 


Myroxylon  baUamum. 


Var,  A.  genuinum, 
Tolu  balsam. 


Far.  B,  pereirtr, 
Pern  balsam. 


Var.  J,  punctatum. 
Quino-quino.balsam. 


Acid  value    

Sapouiflcatiou  value 

Ester  value 

Cinuamein 

Benzyl  benzoate  in  cinnamein  . 
Benzyl  cinnaraate  in  cinnamein 

Vanillin    

Free  benzoic  acid   

Free  cinnaraic  acid 

Eesiu   

Free  re.sin  alcohol 

Besiuotannol 

Benzoic  acid  in  resin 

Cinnaraic  acid  in  resin 


114—158 

155—187 

up  to   73 

7*5  per  cent. 

present  in  quantity 

in  small  amount 

0*05  per  cent. 

only  a  small  amoimt 

the  greater  part 

80  per  cent. 

none 

Tolu-resinotannol,  CivHuOs 

small  amount 

in  predominant  quantity 


68—80 

over  245 

at  least  165 

62^64  per  cent. 

almost  wholly 

in  very  small  amount 

0-046 — 05  per  cent. 

none 

exclusively 

30  per  cent. 

none 

Peru-resinotannol,  CisH.oOs 

very  small  amount 

in  predominant  quantity 


8.03 
134.09 
.53-79 
5-83  per  cent, 
almost  exclusively 
only  traces 
0-044  per  cent, 
the  greater  part 
in  minute  quantity 

78-5  per  cent, 

at  least  5-7"  per  cent. 

Tolu-resinotannol,  CijHisOj 

all 

none 


The  ammonia  test  as  described  in  tlie  French  Pharma- 
copoeia has  been  found  to  be  more  satisfactory  than 
those  described  in  other  Pharmacopoeias.  The  minimum 
amount  of  10  per  cent,  ammonia  which  will  yield  a  clear 
solution  at  15°  C.  with  5  c.c.  of  a  solution  of  pure  quinine 
sulphate  saturated  at  15°  C,  is  4-4  c.c.  The  saturated 
solution  is  prepared  by  dissolving  the  salt  in  30  c.c.  of 
boiling  water,  cooling  to  15°  C.  with  shaking,  then  leaving 
at  this  temperature  for  30  minutes  with  stirring.  The 
requirements  of  the  German,  French  and  Dutch  Pharma- 
copoeias are  either  impossible  of  fultnlment  or  unnecessarily 
stringent.  The  author  considers  a  minimum  of  6"0  c.c, 
of  ammonia  to  be  reasonable.  Variations  in  the  basicity 
of  quinine  sulphate  affect  the  amount  of  ammonia  required. 
8alts  which  are  basic  appear  less  pure  than  is  actually 
the  case.  Inorganic  salts  exercise  a  considerable  influence 
on  this  test ;  in  fact,  the  ammonia  test  can  only  be  used 
with  satisfactory  results  on  quinine  sulphate,  and  not 
on  the  other  salts.  The  present  B,  P,  test  for  einchonine 
and  cinchonidine  is  to  be  preferred  to  the  ammonia  test, 
as  the  former  can  be  applied  to  any  salt.  This  test  is 
more  delicate  if  "  iEther  Purilicatus  "'  be  used  in  place  of 
'■  .Ether."  The  ammonia  test  is  the  only  moans  of 
detecting  hydroquiuine.  apart  from  actually  isolating 
this  alkaloid,  the  presence  of  which,  however,  may  be  no 
drawback. — F.  Shdn. 


The  c[uino-quino  balsam  examined  was  in  reddish-brown 
irregular  pieces,  with  a  pleasant  aromatic  odour  when 
warmed,  like  that  of  Tolu  balsam.  When  melted  and 
examined  with  the  microscope  when  cold,  it  shows 
numerous  crystals. — J.  0.  B. 

Mace,  Papuan  ;    Detection  of  [in  Banda  mace].     C. 

Griebel.     Z.  Untersuch.  Nalir.  Gcnussm.,  1909,  18.  202. 

The  arillus  of  Myri.Hica  argentea,  a  native  of  New  (iuinea. 
is  met  with  in  commerce  under  the  names  of  Papuan  or 
Macassar  mace.  It  is  less  powerfully  fragrant,  and  has 
a  somewhat  different  aroma  from  that  of  true  maco 
from  Myristica  fragrans,  and  it  fetches  .^  markedly  lower 
price.  The  whole  mace  of  M.  argentea  is  readily  distin- 
guishable from  that  of  M.  fragrans,  since  the  arillus  is 
divided  into  four  large  bands  only,  which  are  entire, 
except  at  the  upper  portion,  and  are  re-united  at  the 
apex.  The  colour  is  brighter,  espiwially  after  powdering. 
The  odour  of  powdered  Papuan  mace  is  peculiar,  somewhat 
resembling  that  of  sassafras,  possibly  owing  to  the  jiresence 
of  safrol  in  the  essential  oil.  The  admixture  of  ])owdered 
Papuan  with  Banda  mace  cannot  be  detected  micro- 
scopically. To  detect  the  substitution  or  admixture. 
O'l  grm.  of  the  powder  is  extracted  by  agitation  for  one 
minute  with  10  c.c.  of  light  petroleum  spirit,  and  filtered. 
Simultaneously,  the  same  amount  of  genuine  Banda  mace 
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powder  is  similarly  trpated,  as  a  control.  About  2  c.c. 
of  each  filtrate  arc  then  mixed  *ith  an  equal  volume  of 
acetic  acid,  and  strong  sulphuric  acid  is  added  to  eacli, 
avoiding  admi.\ture.  The  extract  of  llanda  inaco  will 
show  a  yellow  ring  of  colour  at  thu  zone  of  contact ;  in 
the  presence  of  i'apuau  mucc,  a  reddiish  tint  will  be 
developed,  more  or  less  rapidly,  tlie  depth  of  tlie  colour 
lieing  proportional  to  the  amount  of  atiulterant  present. 
If  no  sudi  colour  appears  after  1  to  2  minutes,  the  absence 
of  false  mace  may  be  assumed.  Genuine  mace  begins 
to  show  a  roddisli  tint  after  that  time.  More  definite 
confirmation  may  be  obtained  by  isolating  the  resinous 
constituents  wliicli  give  rise  to  tliis  colour-reaction.  The 
petroleum  ether  extracts  are  evaporateti,  ami  the  essential 
oil  is  driven  off.  The  residues  are  taken  up  with  ether  ; 
free  acids  are  lemoved  by  shaking  the  ether  solution 
first  with  sodium  carbonate  solution,  then  si.\  or  eiglit 
times  with  1  per  cent,  sodium  hydroxide  solution,  until 
the  alkaline  liquid  is  no  longer  coloured  on  adding  excess 
of  suljihuric  acid.  The  nii.xcd  alkaline  extracts  are 
acidified,  and  again  shaken  with  ether.  On  evaporating 
the  ether  extracts,  the  residue  of  true  mace  gives  at 
first  a  brown,  and  then  a  brownish-red  colour  with  sul- 
phuric acid.  The  i-csidue  from  Pajnian  mace  is 
irnmediat<>ly  colouittl  bright  raspberry  red.  passing  to 
magenta. — J.  0.  B. 

Camphor ;    Chinese  .     Chcm.    and   Drug,    Nov.    27, 

1900.  [T.R.] 
In  1907  23,231  cwts.,  valued  at  £271,433,  was  exported 
from  Foochow,  wliile  in  1908  the  figures  fell  to  9,044  cwts., 
valued  at  £69,302.  The  average  value  per  cwt.,  which 
rose  from  £11  l.'>s.  in  190ti  to  £13  15s.  in  1907,  fell  in  1908 
to  £7  3s.  9d.  The  falling  market  is  attriliuted  to  the 
speculation  in  1907,  when  prices  rose  abnormally  liigh. 
The  inevitable  collapse  followed,  |)artly  due  to  the  fact 
that  it  was  feared  synthetic  camphor  could  be  manu- 
factured at  lower  prices  than  natural,  l>ut  principally 
because  the  home  markets  were  o\erstocked,  the  supplies 
at  Foochow  excessive,  and  speculators  at  both  ends  in 
a  hurry  to  get  rid  of  their  stocks  because  of  the  declining 
rates.  In  addition  to  this,  Formosa  camphor  was  being 
sold  at  continually  lower  prices.  Camphor  oil  was  ex- 
ported in  1908  to  the  amount  of  99  cwts.  (£119),  against 
10,345  cwts.  (£20,805)  in  1907. 

Olio  of   rose,   1909.     J.   C.    I'mney.     Clicm.   and   Drugg., 

1909,   75,  786. 
The  charactersof  samples  of  different  brands  of  otto  of  rose 


of  the  present  season,  are  shov 

/a  in  the  f 

ollowing  table  : — 

Refractive 

Alcohols, 

Sp.  KT.  at 
30°;i6°  C. 

index  at 

M.  pt. 

as 

Odour. 

25°  C. 

C,oH,.0. 

°  C. 

per  cent. 

o-sei 

1-4622 

21-22 

76-1 

Very     soft     and 
lastlDK 

0-860 

1-4635 

21—22 

73-3 

Very  sweet 

0-858 

1-4630 

21 

74-1 

0-860 

1-4620 

21—22 

73-7 

Fine 

0-856 

1-4620 

21—22 

72-5 

Not  verv  lastinp 

0-860 

1-4640 

21—22 

75-1 

Fair 

0-8S7 

1-4612 

21 

75-5 

Strong  and  coarse 

0-860 

1-4630 

21—22 

78-2 

|-  Impure 

0-862 

1-4640 

21 

78-4 

•  C. 

0-8556 

20-9 

0-8599 

20-4 

0-861 

20-4 

0-859 

20-6 

0-856 

21-7 

0-863 

19-4 

0-868 

18-7 

0-868 

18-9 

per  cent. 
70-1 
72-3 
73-1 
72-3 
69-2 
75-6 
77-6 
76-d 


fFine 


It  will  be  noticed  that  the  percentage  of  alcohols  in  fine 
otto  of  rose  has  risen  appreciably  since  1896.  The  fact 
that  impure  S])ecimens  of  otto  of  rose  agree  more  closely 
in  specific  gravity  and  congealing  point  with  pure  otto 
of  rose  than  was  the  case  in  1896,  is  probably  due  to  the 
use.  a.s  adulterant,  of  otto  of  rose  stearoptene.  large 
quantities  of  wliich  are  now  jiroduced  in  the  manufacture 
of  oil  free  from  stearoptene.  The  author  concludes 
from  his  results  that  adulteration  is  now  carried  out 
much  more  skilfully  than  ten  years  ago  ;  and  that  any 
samples  which  show  characters  much  outside  fairly  well- 
defined  limits  may  be  at  once  condemned  as  imj>ure. 
Samples  with  characters  only  slightly  outside  the  limits 
of  the  .season's  otto  should  not  be  cundemncd  if  the  odour 
is  of  the  finest  quality.  The  purity  of  a  sample  of  otto 
of  rose  cannot  bo  judged  from  the  physical  and  chemical 
characters  alone ;  the  odour  must  also  he  taken  into 
consideration. — A.  S. 

Oil  of  cloves ;  Composilion  of  — .  Aldehydic  and 
ethereal  conslitueiits.  H.  Masson.  Comptes  rend., 
1909,   149,   795-797. 

Fr(im  the  portion  of  the  oil  boiling  at  (i.5°-90''('.  ujider  I 
15  mm.  pressure,  the  author  has  isolated,  by  means  of  [ 
sodium  bisulphite,  a-methylfurfuraldehyde,  and  from  the  | 
fraction  boiling  at  1U5°-120°  C.  under  15  mm.  pressure, 
a  dimethjlfurfuralilehyde  the  constitution  of  which  was  ' 
not  ascertained.  The  latter  fraction  contained  also 
methyl  salicylate. — J.  0.  C. 


XoTE. — The  otto  was  placed  on  blotting  paper,  and  the  odour 
tried  immediately,  after  one  hour,  and  after  24   hours. 

For  the   purposes   of   comi)nrison  the  characters  of  otto 
of  rose  of  the  1891)  season,  are  given  : — 

Sp.  KT.  at      '    CtystallisiDg       AlcohoU,  as 

30"'/15°  C.  point.  CoHijO.  Quality. 

'  C.  I 


I 


Impure 


H.    Haensel.     Chem.    Zentr.,     1909, 


Essential    oils. 

1556-1557, 

Jiirch  bud  oil.  A  sample  examined  had  the  sp.  gr.  0-9748 1 
at  2U°C.,  [o]d=  —5-73°.  It  contained  47-1  i)er  cent,  of  I 
betulol  in  the  free  state  and  29'6  per  cent,  in  the  form  of  I 
esters  (betulyl  acetate  and  probably  formate). 

Firnria  oil.     By  steam-distillation  of  the  plant,  Banun- 
rulus   jicaria,  L.,  there    was    obtained    a    dark-brown    oil  I 
permeated  with  solid  matter,  and  having  a  tabaeco-like 
odour.     The   oil   had   the   sp.gr.    0-9101    at    24''t'.    afler 
filtration.     It    distilled     between    150°    and    310°  C.      It  I 
contained  palmitic   acid   and   reduced   ammoniacal  silverj 
solution. 

Maca^ssar  sandalu-ood  oil.  Sp.  gr.  0-9723  at  18°C.,  [a]D= —  ^ 
16-92°  ;  soluble  in  2  parts  or  more  of  70  per  cent,  alcohol ; 
saponification  value,  7-7  ;    santalol  content,  96  per  cent. 

New  CaUdonia  sandalwood  oil.  Sp.  gr.  0-9665  at  20''C., 
Wd  =  21-69°  ;  soluble  in  two  parts  or  more  of  70  per  cent, 
alcohol ;  saponification  value,  6-1  ;  santalol  content, 
95-5  per  cent.  The  oil  was  yellow  in  colour  and  could  not 
be  distinguished  from  East  Indian  oil  with  regard  to  odour. 

Asparagus  root  oil.  0-0108  per  cent,  of  a  dark  brown 
oil  with  an  intense  soiuish  smell  was  obtainetl  from  dry 
asparagus  roots.  It  contained  palmitic  acid,  and  had  the 
sp.  gr.  0-8777    at   23°C.,  acid  value,  33  :    ester  value,  68. 

Spikenard  (Valeriana  eeltica)  "oil  was  obtained  with 
a  yield  of  0-1  per  cent.  It  was  a  thick  yellow  oil  with  an 
odour  resembUng  that  of  valerian  and  hazelwort  oils. 
Sp.  gr.  0-9693  at  20^  C.  [a]D  =  ^2°,  saponification  value 
62-5,  ester  value  of  oil  after  saponification  and  acetylation, 
71-9.  It  was  misciblo  in  all  proportions  with  90  per  cent, 
alcohol,  and  contained  palmitic  acid  and  a  sesquiterpene 
with  b.pt.  about  25.5° C.  sp.  gr.  0-9359  at  20°C.,  and  [aj'D=-  — 
30-88°.— A.  S. 

Rhu^  Cotinus  or   Young  Ftistic  ;    Essential  oil  of  . 

G.    Pernor  and  A.   Fouchet.     Bull.   Soc.   Chim.,    1909, 
5,    1074-1075. 

The  leaves  and  twigs  of  Rhu.i  Cotinii.i  or  "  Young  IXistic  " 
were    subjected    to   steam-distillation,    and     the    distillate  I 
extractt<d  with  ether.     The  ethereal  solution  when  diied  | 
and  distilled,  left  an  oil,  amounting  to  about  0-1  per  cent. 
This  oil  is  colourless  and  has  a  smell  resembling  that  of  I 
tuqientine.     It  has  the  sp.  gr.  0-875  at  15°  C  a  refractive 
index  of  1-4693.  and  aD=-f-13°at  18' C. ;  it  dissolves  in  hU  , 
proportions  in  94  per  cent,  alcohol.   The  solubiUty  in  90  per  ' 
cent,  alcohol  is  33.  in  85  per  cent,  alcohol  10,  and  in  80  jht 
cent,  alcohol  6  per  cent.     The  oil  becomes  resinilied  and 
yellow  on  exposure  to  the  air.     1  grm.  of  the  oil  neutra- 
lises 6-1  mgrms.  of  potassium  hydroxide,  and  when  hydro' 
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lysed  the  same  weight  of  the  oil  requires  34-3  mgrms.  The 
free  primary  alcohols  in  1  grm.  of  the  oil  conespond  to 
79  mgrms.  o£  phthaUc  acid.     F.  Shdn. 


Essential  oiU  :   Consiituenis 
Ber.,  1909.  42. 4171 — 1174. 


Carvenene  and  "  terpinene.' 
of .     F.  W.  Semmler. 

The  author  has  made  further  experiments  with  carvenene 
obtained  from  carvcnone  (this  J.,  1909,  106).  When 
oxidised  with  alkaline  permanganate  at  the  ordinary 
temperature,  carvenene  yields  a.a'-dihydroxy-a-mfthyl- 
o-isopropyladipic  acd.  m.pt.  189°  C,  which  can  readilj'  be 
converted  into  the  dilactone,  m.pt.  72''-73°  C.  Carvenene 
must  be,  therefore,  Al,  3-dihydroc}-meue,  wliicli  Wallach  has 
described  as  a-terpinene  (this  J.,  1909,  959).  The  author 
considers  that  carvenene  prepared  as  above  is  practically 
pure. — F.  Shdn. 

Adrenaline ;     Iodic    acid    reaction    of    .     L.    Krauss. 

Biochem.  Zeits.,  1909,  22,  131. 

Fbaenkel  and  Allers  have  recently  described  (this  J., 
1909,  671)  a  reaction  of  adrenaline  [adrenine]  with  iodic 
acid  which  had  already  been  described  by  the  author  (loc. 
cil.,  1908,  1039).  Witli  the  author's  mode  of  procedure, 
the  liberation  of  free  iodine  can  be  detected.  Fraenkel 
and  Allers,  on  the  other  hand,  did  not  detect  iodine  at  any 
stage  of  the  reaction.  The  author  finds,  however,  tliat 
the  iodine  may  be  detected  in  the  following  way  : — 
A  few  drops  of  iodic  acid  solution  (1  :  20)  are  mixed  with 
a  few  drops  of  adrenahne  solution  (I  :  1000) ;  on  adding 
a  few  drops  of  starch  solution,  the  characteristic  blue  colour 
appears. — Fraenkel  and  Allers  mode  of  effecting  the 
reaction  is,  however,  more  sensitive  than  that  described 
by  the  author. — L.  E. 

Resorcinol ;    Characteristic    reaction   of  with  copper 

sulphate  and  potassium  cyanide  solutions.    Volcy-Bouchcr 
and  J.  Girard.     Rdpertoire  Pharm.,   1909,  2L  433-434. 

A  FEW  c.c.  of  the  hquid  to  be  tested  are  treated  with  a 
few  drops  of  10  per  cent,  solution  of  copper  sulphate, 
followed  by  an  equal  volume  of  10  per  cent,  potassium 
cyanide  solution.  On  shaking,  a  reddish  colour  is 
developed  ;  the  mixture  is  then  diluted  with  water  to 
a  reddish-yellow  tint.  When  observed  by  reflected 
light  it  will  show  a  very  marked  green  fluorescence  in  the 
presence  of  resorcinol.  This  fluorescence  is  quite  distinct 
with  a  dilution  of  1  in  10,000.-J.  O.  B. 

Aldehydes  ;  New  general  methods  of  synthesising  aromatic  — 
A.  (luyot.     Comptes  rend.,  1909,  149,  788-790. 

afi-Diketonic   esters    condense  with  phenols  or  tertiaiy 
amines   to   form   acylphenylglycoUic    esters  : 

X.CO.CO.COjR  -*  X.C0.C(0H)(CbH4.Y).C0,R. 

which  when  heated  with  sulphuric  acid  furnish  aldehydes. 
As,  however,  the  aldehydes  produced  are  attacked  by 
sulphuric  acid,  it  is  better  first  to  boil  the  esters  with  an 
aqueous  solution  of  a  copper  salt  and  to  boil  the  resulting 
phenylglyoxyhc  acids   with  dimethyl-p-toluidine : 

X.C0.C(0H)(CeH,.Y).C02R     ->     Y.C„H4.C0.C0.,H   -* 
Y.CcHj.CHO. 

The  same  aldehydes  can  also  be  obtained  by  heating  the 
acylphenylglycoUic  esters  with  aqueous  potassium  hydr- 
oxide and  oxidising  the  resulting  phenylglycollic  acids 
with  alkaline  potassium  ferricyanide.  The  mesoxalic 
esters,  COoR.CO.CO^R,  can  replace  the  diketonio  esters 
in  the  above  reactions. — J.  C.  C. 

Xerojorm     (bisvmth-trih  omophenol) ;      Determination     of 

bismuth  in  .     O.  Schlenk.     Pharm. -Zeit..  1909.  54, 

.')38. 
From  1  to  2  grms.  of  the  compound  are  boiled  with  about 
20  c.c.  of  10  per  cent,  sodium  hydroxide  solution,  with 
constant  stirring,  until  the  bismuth  is  entirely  converted 
into  oxide.  The  precipitate  is  then  washed,  on  a  filter, 
with  hot  dilute  sodium  hydroxide  solution,  until  the 
filtrate  contains  no  more  tribromophenol.  The  precipitate 
is  then  washed  with  hot  water,  transfened  to  a  crucible, 
and  incinerated.    The  residue  is  moistened  with  dilute  iiitric 


acid,  and  again  gently  incinerated.  Treated  in  this  manner 
xeroform  should  yield  about  50  per  cent,  of  bismuth 
oxide. — J.  0.  B. 

Fat  and  wax  of  tubercle  bacilli.     Fontes.     See  XII. 

Hecovery  of  tartaric  acid  from  residues  of  wine  manufacture. 
Janson.     See  XVII. 

Patents. 

Substances  for  conferring  on  human  beings  and  other  anivials 

immunity  against  disease;    Production  of  .     Kalle 

und  Co.,  Akt.-Ges.,  Biebrich-on-Rhine,  Germany.  Eng. 
Pat.  1431,  Jan.  20,  1909.  Under  Int.  Conv.,  March  24, 
1908. 

IllMtrNlTi'  against  a  disease  may  be  conferred  upon  a  human 
being  or  an  animal  by  injecring  info  the  blood,  disintegrated 
immune  blood  or  organism  cells,  obtained  from  another 
human  being  or  animal  which  has  passed  through  the 
disease  in  question.  The  disintegration  can  be  carried  out 
by  pouring  the  blood  into  a  solution  of  common  salt  and 
utilising  the  clear  liquid  which  separates.  The  mass 
which  settles  to  the  bottom  of  this  liquid  can  bo  removed, 
ground  in  a  mortar,  and  filtered.  The  filtrate  contains 
immunity-conferring  bodies.  The  disintegration  can  also  be 
effected  by  physiological  or  mechanical  means. — F.  Shdn. 

Pharmaceutical     compounds      [from     chaulvioogra     oil] ; 

Preparation  of  new .     P.  A.  Newton,  London.  From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
many.    Eng.  Pat.  1984,  Jan.  27,  1909. 

Chacxmoogka  oil,  obtained  from  the  seeds  of  Taraktogenoa 
kurzii,  is  hydrolysed,  and  purified  by  means  of  hot  water 
or  steam.  The  mixture  of  acids  thus  obtained  is  esterified 
and  purified  by  distillation  in  a  vacuum.  The  oil  so 
obtained  can  be  used  for  medicinal  purposes. — F.  Shdn. 

Salve  and  ointment  ;    Ncm-odorous  phenol  — ■ — .     K.  SuJz- 

bcrger.  New  York.  U.S.  Pat.  938,614,  Nov.  2,  1909. 
An  ester  of  a  monohydric  phenol  with  a  fatty  acid  which 
has  more  than  twelve  carbon  atoms,  the  melting  point  of 
which  is  above  40°  C,  is  mixed  with  a  sufficient  quantity 
of  an  unguent  to  reduce  its  melting  point  to  about  bodv 
temperature.  Phenyl  stearate  of  m.  pt.  52°  C.  may  be  used 
as  the  basis  of  the  ointments,  wliich  are  stated  to  be 
odourless  and  non-irritant. — T.  F.  B. 

p-Aminophenylarsinic  acid  ;    New  mercury  saU  of  . 

J.  Altschul,  Assignor  to  Act.-Ges.  f.  Anilinfabr.,  Berlin. 
U.S.  Pat.  938,939,  Nov.  2,  1909. 

A  MERCURY  salt  of  p-aminophenylarslnic  acid,  of  the 
composition,  NHj.CjHj.AsOjHjHg,  is  obtained  by  the 
action  of  an  alkali  salt  of  the  acid  on  a  mercury  salt  in 
presence  of  excess  of  alkali ;  it  is  soluble  with  difficulty  in 
water,  insoluble  in  alcohol  and  ether,  and  is  decomposed 
by  caustic  soda  solution,  with  formation  of  yellow  mercuric 
oxide.  It  contains  about  46  per  cent,  of  mercury  and 
17  per  cent,  of  arsenic.  (Compare  Eng.  Pat.  8959  of  1908 
and  U.S.  Pat.  914,408  of  1909  ;  this  J.,  1909,  442.)— T.  F.  B. 

Phenol  halogen  phthahin  ccnnpound.  W.  R.  Orndorff, 
Ithaca,  N.Y^.,  Assignor  to  Parke.  Davis,  and  Co., 
Detroit,  Mich.    U.S.  Pat.  939,075,  Nov.  2,  1909. 

HaIjOGEnated  phenolphthaleins  are  obtained  by  heating 
phenols  with  halogenated  phthalic  acids  in  presence  of 
dehydrating  agents  until  sohdification  of  the  mixture  takes 
place.  The  phthalein  thus  obtained  from  phenol  and 
tetrachlorophthaUc  aeid  melts  at  abotit  31(1°  C,  is  colour- 
less, tasteless,  and  odourless  ;  soluble  in  methyl  and  ethyl 
alcohols,  acetone,  ether,  and  acetic  acid,  and  insoluble  in 
water  and  petroleum  spirit ;  it  is  also  soluble  in  solutions 
of  alkali  hydroxides  and  carbonates,  and  is  roprecipitated 
from  these  solutions  by  acids. — T.  F.B. 

Carbon  chlorides  ;    Process  of  utili.ting  .     H.  Pichon 

and  T.  Tnichelut.     Fr.  Pat.  402,235.  April  20.  1909. 
The  use  of  carbon  tetracliloride  and  other  chlorides  of 
carbon  has  been  restricted  in  many  industries  by  tlieir 
tendency  to  decompose,  with  the  Uh^ution  of  hydrochloric 
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acid,  particularly  when  mixed  with  light  petroleum. 
According  to  the  present  invention  this  tenooncj'  is  entirely 
suppressed  by  adding  to  the  carbon  chloride  from  1  to  o  per 
cent,  of  oil  of  turpentine  or  other  hydrocarbon  witli  n 
great  affinity  for  oxygen. — J.  F.  B. 

Tribromocatechol ;    Process  for  preparing  .      Chem. 

Fal)r.  von  Heyden  .\.-G.  Gcr.  Pat.  215,337,  .July  ISl.  ISIOS. 

When  catechol  is  treated  with  three  moLs.  of  bromine,  in 
presence  of  solvents  otlier  than  acetic  acid,  tribromocatechol 
of  m.  pt.  ISS"— 13!)°  C,  is  obtained ;  it  crj'stallises 
with  1  mol.  of  water.  It  is  readily  soluble  in  alcohol, 
ether,  and  acetone,  but  sparingly  soluble  in  water,  chloro- 
form, and  petroleum  spirit.  On  methj-lation  it  is  converted 
into  tribroraoveratrol.  of  m.  pt.  85° — 86°  C  it  possesses 
antiseptic  properties.  (On  oromination  in  presence  of 
acetic  acid,  catechol  is  converted  into  di-  and  tetra-bromo 
derivatives.)— T.  F.  B. 

Allcyl    ethers    of    phenols    and    other    aromulic    hydroxylic 

derivatives  ;   Manujaclure  of .    A.  Gerber,  Bonn  on 

Rhine,  Germany.  Eng.  Pat.  17.834,  July  31,  1909.  Under 
Int.  Couv.,  July  31,  1908. 

See  Ger.  Pat.  214,783  of  190S  :  this  .J.,  1909,  1223.— T.F.B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
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Burnt  manuscripts  rendered  legible  by  photography.     Reiss. 
Pharm.  Zentralh.,   1909,  50,  739. 

The  burnt  paper  is  carefully  placed  on  a  glass  plate,  and 
cautiously  brushed  over  with  varnish.  Anotlier  sheet 
of  glass  is  then  superimposed  and  the  whole  is  fastened 
in  a  printing  frame.  A  photograph  is  taken  of  the  burnt 
paper,  using  an  orthochromatic  plate  and  suitable  colour 
screens  if  vegetable  ink  has  been  employed:  in  the  case 
of  inks  with  an  iron  base,  or  one  of  aniline  colours,  the 
negative  may  be  taken  in  the  ordinary  way.  In  the 
case  of  pencil  mark.s,  the  objective  must  bo  inchned  on  ■ 
its  axis,  so  that  light  reflected  from  the  graphite  marks 
may  traverse  it.  Tlie  writing  may  sometimes  thus  be 
deciphered  even  on  manuscripts  which  have  been  torn 
in  pieces  before  being  burnt. — J.  0.  B. 

Detecting  traces  of  chlorides   in   gelatin.     Liippo-Cramer. 
See  XIV. 

Patents. 

Toning  green  hy  means  of  vanadium  ;     Solid  preparation 

for and  method  of  preparing  it.     Chem.  Fabr.  anf 

Actien  vorm.  E.  Schering.     Ger.  Pat.  215,071.  Jan.  ]fi. 
1909. 

Whbn  liquid  vanadium  chloride  (500  gmis.)  is  mixed  with 
anhydrous  oxahc  acid  (1310  grms.),  a  solid  product  is 
produced,  which  is  readily  soluble  in  water,  and  which 
can  be  compressed  into  tablets  suitable  for  use  in  toning 
silver  bromide  prints  green.  A  toning  batli  may  be 
prepared  by  dissolving  3-8  grms.  of  the  above  product, 
1-5  grms.  of  anliydrous  oxalic  acid,  1  grm.  of  feme  oxalate, 
and  I  grm.  of  potassium  forricyanide  in  1  litre  of  water: 
in  this  solution  the  prints  will  be  tone<l  in  from  3  to  6 
minutes.- T.  F.  B. 

Hindering  soft  and  supple,  products  [fUms'\  from  ccUtilose 
aulate.     Fr.  Pat.  402,083.     See  XIX. 


XXn.— EXPLOSIVES,    MATCHES,    &c. 

Kxplosivfs  in  the  Unittd  States  ;   Permissible  .      J.  A. 

Holmes.  Mining  World,  Nov.   20,   1909. 
The  following  is   a  list  of  permissible  explosives   t«8te<l 
by  the  United  States  Geologicai  Survey  at  Pittsburg,  Pa. 


Subject  to  the  provisions  named  below,  a  permissible 
explosive  is  defined  as  an  explosive  which  is  in  such  con- 
dition that  the  chemical  and  physical  tests  do  not  show 
any  unfavourable  results ;  which  has  passed  gas  and 
dust  gallery  tests  Nos.  1  and  3,  as  described  in  circular 
No.  1  (U.S.  Geol.  Survey,  Explosives  circular) ;  and 
of  which,  in  test  No.  4,  IJ  lb.  ((iHO  grms.)  has  been  tired 
into  the  mixture  there  described  without  causing  ignition. 
.4etna  coal  powder  A.  A.\,  B,  and  (',  Aetna  Powder  Co. 
Bituniinitr  No.  I,  .JelIcr.son  Powder  Co.  Black  Diamond 
Nos.  3  and  4,  Illinois  Powder  Manufacturing  Co.  Car. 
bonite  Nos.  1.  2,  3,  1-L.F.,  and  2-L.F.,  E.  1.  Du  Pontde 
Nemours  Powder  Co.  Coalite  Nos.  1  and  21).  Potts 
Powder  Co.  Coal  Special  Nos.  1  and  2,  Keystone  Powder 
Co.  Collier  dynamite  Nos.  2,  4.  and  5,  Sinamalioning 
Powder  Mfg.  Co.  Giant  A,  B,  and  C  low-Uamc  dynamite. 
Giant  Powder  Co.  Masurite  M.L.F.,  Masurite  Explosive 
Co.  Meteor  dynamite,  E.  I.  Du  Pont  de  Nemours  Powder 
Co.  Mine.ite  A  and  B,  Burton  Powder  Co.  Monobel,  i 
E.  I.  Du  Pont  de  Nemours  Powder  Co.  Tuniiclite  Nos.  5,  | 
(i.  7,  and  8,  G.  R.  McAbee  Powder  and  t)il  Co. 

Providtd :  (1)  That  the  explosive  is  in  all  respects 
similar  to  sample  submitted  Dy  the  manufacturer  for 
test.  (2)  That  No.  0  detonators,  preferably  No.  (>  electric 
detonators  (double  strength),  are  used  of  not  less  strength 
than  1  grm.  charge,  consisting  by  weight  of  90  jiarts  of 
mercury  fulminate  and  1(1  parts  of  pota.s.sium  chlorate 
(or  its  equivalent),  except  for  the  explosive  "  .Masurite 
M.  L.  F.,"  for  which  the  detonator  shall  be  of  not  less 
strength  than  H  grms.  charge.  (3)  That  the  explosive, 
if  frozen,  shall  be  thoroughly  thawed  in  a  safe  and  suitable 
manner  before  use.  (4)  That  the  amotmt  used  in  practice 
does  not  exceed  \\  lb.  (080  grms.),  properly  tami)ed. 

The    above    partial    list    includes    all     the    p<'rmissible 
explosives  that  have  passed  these  tests  prior  to  Oct.  I,  i 
1909. 

Recovery  of  volatile  liquids  by  cooling.      Claude.      See  I. 

Patents. 

Pyroxylin;    Process  for  preparing  rntv  materials  for  the  I 

manufacture  of  .      E.  Nowicki.     Fr.  Pat.  402,197.  J 

Apr.   19.  1909. 

Flax,  hemp  and  ramie,  or  their  wastes,  are  claimed^ 
as  raw  materials  for  nitratit>n  in  tlie  maimfaeture  of  ] 
pyroxylin,  the  fibres  being  bleached  and  purifieil  audi 
submitted  to  a  mechanical  preparation  to  bring  thcml 
into  a  suitable  stute  for  the  ])rocess.  It  is  stati'd  that] 
since  these  fibres  are  devoid  of  cuticle,  and  when  I 
mechanically  preparixl,  their  central  canals  are  open  atl 
both  ends,  tliey  are  far  more  amenable  to  the  uniform  I 
I  action  of  the  acid  than  cotton  fibres.  Moreover,  the! 
finished  product  may  be  compressed  to  a  greater  density! 
than  nitrated  cotton.  If  desired,  these  fibres  may  be] 
mixed  with  cotton  or  other  cellulose  fibres  before  nitration. 

-T.F.B. 

Manufacture  of  cellulose.     Eng.  Pat.  23,192.     See  XX. 

Preparing  wood  pulp  for  manufacture  of  artificial  filament* 
and  nitrocellulose.     Fr.  Pat.  402.462.     .Sff  XI.X. 


XXIIL— ANALYTICAL    CHEMISTRY. 

AJTAJiATUS. 

Volatile  acids  in  ujincs  and  vinegars  ;    Apparatus  for 

in    the    determination    of -.      H.    C.    Gore.      D.8. 

Departmt.    of   Agric.  -A.ug.   18,  1909.     Bureau   Chem., 
Circular  No.  44. 

In  this  modification  of  the  Hortvet-Sellier  apparatus, 
a  copper  fia.sk  is  substituted  for  the  outer  glass  flask 
and  a  constant  feed  device  for  the  tiask  has  been  added ; 
there  are  also  two  elianges  of  a  minor  nature  consisting 
in  a  small  ridge  blown  in  the  inner  fiask  to  form  a  shoulder 
for  the  rubber  gasket  and  the  elimination,  as  muiecessarr, 
of  the  drop))ing  funnel.  The  constant  water  feed  ii 
operated   by  running  the  supply   water  through  tube,  A 
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(see  fig. ),  which  passes  through  tube,  B.  The  overflow  passes 
through  B,  and  rises  throught  tube,  c,  to  the  small  basin,  D, 
which  is  connected  with  the  drain.  Tube,  a,  is  placed 
within  tube,  B,  because  steam  is  so  prevented  from  passing 
out  through  b.  Distilled  water  should  be  used  which 
has  been  largely  freed  from  carbon  dioxide  by  passing  a 
rapid  stream  of  air  through  it  for  20 — 30  minutes. 
The  water  should  be  admitted  somewhat  more  rapidly 
than  it  is  used.  The  rate  of  flow  is  conveniently  regulated 
by  comparing  the  rate  of  drip  in  the  small  sight  tube,  E, 
with  that  from  the  condenser.  Experiments  with  the 
apparatus  showed  that  when  tap  water  was  supplied 
to  the  generator  there  was  an  error  due  to  the  presence 
of  carbon  dioxide  in  the  distillate,  equal  to  about  0-3  c.c. 
of  X /\0  alkah  in  100  c.c,  phenolphthalein  being 
used  as  indicator.  When  ordinary  distilled  water  was 
used,  the  error  was  about  0'1,5  c.c.  When  distilled  water 
was  employed  from  which  the  greater  portion  of  carbon 


of  the  outer  flask  being  open.  AU  connections  are  made 
tight  and  tube,  F,  closed.  In  the  case  of  wines,  about 
100  c.c.  of  the  distillate  are  collected.  In  the  case  of 
vinegars,  from  200  to  300  c.c.  are  required.  The  distillate 
is  titrated  with  standard  alkali  free  from  carbonates, 
using  phenolphthalen  as  indicator,  and  0-05  c.c.  is  sub- 
tracted from  the  number  of  c.c.  of  alkali  used,  for  each 
100  c.c.  of  distillate.  About  fifteen  minutes  are  required 
for  a  determination  of  volatile  acid  in  wine  and  from 
thirty  to  forty-five  minutes  in  the  case  of  vinegar.  The 
volume  of  liquid  in  the  inner  flask  increases  but  very 
slowly  during  a  determination. 

Pates  T. 

Pyrometer.     .1.     L.     Zander,    Newark,     N.J.     U.S.     Pat. 
938,034,  Oct.  26,  1909. 

The  claim  is  for  a  mechanical  pyrometer  comprising  a 
casing  provided  with  a  dial  and  an  index.  The  latter 
is  actuated  by  the  expansion  of  two  rods  of  different 
materials,  which  are  linked  together,  and  are  situated 
inside  an  expansion  tube,  which  is  fixed  to  the  ca.sing. 
The  extremity  of  the  one  expansion  rod  is  fixed  to  the 
free  end  of  the  expansion  tube  and  the  free  end  of  the 
other  expansion  rod  is  connected  by  means  of  a  "'  spring- 
controlled  arbour  "  with  a  pinion  and  crank,  the  latter 
actuating  the  dial  with  the  interposition  of  a  suitable 
gearing  arrangement.  This  comprises  an  arm,  upon 
which  is  a  toothed  sector  which  engages  with  the  pinion, 
a  stem  connected  with  the  crank,  a  link  connected  with 
the  stem,  and  a  tubular  element  connected  with  the 
link.— O.  R. 


INORGANIC— QVALIT  ATI  VE. 

Metals  0/  (he  second  group  ;    New  method  for  the  qualitative 

detection    of  without   using  sulphuretted   hydrogen 

and   ammonium    sulphide.     E.    Selvatici.     Bull.    Assoc. 
Chim.  Sucr.  et  Dist.,  1909,  27.  301—367. 

The  acid  filtrate  from  the  metals  of  the  first  group  is 
treated  with  thioacetic  acid,  heated  just  to  boihug,  Looltd 
and  filtered.  After  washing,  the  mixture  of  sulphide.", 
is  heated  with  concentrated  nitric  acid,  the  solution  thus 
obtained,  and  the  residual  precipitate  being  treated  as 
follows  : — 


The  filtrate  (arsenic,  lead,  bismuth,  copper,  cadmium)  after 
expulsion  of  excess  of  nitric  acid,  is  treated  with  excess  of  sodium 
hydroxide. 


Precipitate  (copper,  bi-smutli. 
cadmium)  is  dissolved  ia  nitric 
acid,  the  solution  being  pre- 
cipitated with  ammonia. 


Filtrate  (arsenic,  lead)  is 
treated  with  dilute  sulphuric 
acid. 


The  precipitate  (tin,  antimony,  mercur>-,  and  some  lead)  is 
treated  with  alkaline  animonium  tartrate  which  dissolves  the 
lead  sulphate.  The  residue  is  dissolved  in  aqua  ngia  :  after 
expelling  excess  of  acid,  the  solution  is  treated  witli  liydraziue 
hydrochloride  or  sulphate. 


Precipitate. 
Lead 


I 


Precipitate. 

.Mercury. 


Filtrate. 
Tin,  antimony. 


Filtrate. 

Arsenic 


I  I 

Precipitate.    Filtrate     (copper. 
Bismuth,       cadmium)   is  acidified  with  hydrochloric  acid  and 
treated  with  potassium  thiocyanate. 


Precipitate. 
Copper. 


I 
Filtrate. 
Cadmium. 


dioxide  had  been  removed  by  aeration,  the  error  was 
but  O'Oo  c.c.  The  error  is  constant  and  may  be  sub- 
tracted from  each  determination.  The  apparatus  is 
operated  as  follows  :  Place  10  c.c.  of  the  sample  in  the 
inner  flask,  which  should  have  been  removed  from  the 
outer  flask  and  should  be  quite  cool.  If  the  sample  is 
noticeably  charged  with  carbon  dioxide,  a  current  of  air 
should  be  passed  through  it  for  a  few  minutes  by  attach- 
ing to  the  flask  a  stopper  bearing  a  glass  tube  which  is 
connected  with  suction.  The  air  passes  in  through  the 
side  tube  in  the  flask  and  washes  out  practically  all  the 
carbon  dioxide  in  the  sami>le.  without  removing  appreei- 
al)le  quantities  of  volatile  acid.  Connect  the  flask  with 
the  distiUing  bulb  and  place  in  the  outer  flask,  tubei  Fj 


— L.  E. 

Arsenious  acid;  Detection  of  in  presence    of  arsenic 

acid,  by  means  of  electrolysis.     E.  Covclli.     Chem.-Zeit., 
1909.  '33,    1209. 

Ix  alkaUnc  solution,  arsenites,  when  submitted  to 
electrolysis,  evolve  arsine  at  the  cathode,  whilst  arseniatcs 
do  not.  To  detect  arsenites  in  presence  of  arseniatis, 
.30  c.c.  of  the  solution  made  alkaline  by  potassium 
hydroxide,  are  electrolysed  in  a  U-tube,  in  the  upper  jiait 
of  the  cathode  limb  of  which,  a  piece  of  paper  impregnated 
with  silver  nitrate  solution  is  suspended.  In  a  verj'  few 
minutes  (10  minutes,  if  0-01  mgmi.  of  areenic  trioxide 
be  present )  the  paper  is  coloured  deep  brown  if  any  arsenite 
be   present. — J.  T.  D, 
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[Dw.  15,  1»0». 


Detecting  traces  of  chlorides  in  gelatin. 
See  XIV. 


Luppo-Cramer. 


INORGANIC— QUANTITATI VK. 

Lead ;     Volumetric  diteriniiuttion  oj  with    puldiniuiii 

pcnnuiujaimle.     H.   Ri>llcnl>acli.     Chem.-Zcil.,   I!MI<).  33, 
1142—1143. 

Thk  mrthod  c1<'|h'Iu1s  u|Min  I  lie  oxidation  of  an  alkaline 
lead  solution  with  ptM'nmnganHti'.  Tht*  rourse  t)f  the  re- 
action has  not  lucii  sati-ifactorily  deteiniini'd.  but  numerous 
experiments  have  sliown  that  i-oneordant  and  a<'eurat<' 
results  ean  be  oi>tained.  The  jji'rinanganate  is  stan- 
dardised with  lead  nitrate,  20  e.e.  of  a  solution  of  perman- 
ganate containing  about  3  grms.  per  litre  being  mixed 
in  a  400— JOO  e.e.  tlask  with  300—400  c.c.  of  hot  distilled 
water,  about  o  e.e.  of  .V/2  sodium  hydroxide  solution,  and 
2 — 5  grms.  of  potassium  nitrate  (to  accelerate  the  settling 
of  the  precipitate  prodii'.edsubsec)uently).  A  solution  of 
lead  nitrate  of  known  leud-iontent  is  now  run  in  from  a 
burette,  the  mi.xture  l)eing  shaken  vigorousl\-  and  alhiwed 
to  settle  after  each  addition,  until  the  ]iink  colour  dis- 
appeai*s.  The  actual  di'termination  is  carried  out  in  a 
similar  manner,  the  alkaline  lead  .solution  being  treated 
with  (•xcess  of  permanganate,  and  the  excess  titrated 
with  the  lead  nitrate  solution. — .\.  S. 

Delermininij    nulphurous    ucid    in    the   <jiik   from    .iiilphvr 
/iirnaces.     Pellet.     See  VII. 

Anuli/sin  of  nitrites.     Snniii.     iS'ii    Vll. 

Determinintj  colloids  in  clays.     Endell.     See  IX. 

Determining  titanic  acid   in   ilmenite.     Riier.     <SVe   X. 

Determining    cuprous    oxide    in    copper    and    its    alloys. 
Greaves.     See  X. 


and  150,  13'5,  11'4  and  8"1  per  cent,  of  phosphorui ; 
whereas  the  average  content  of  seventeen  other  vegetable 
substances  is  I  -6  ]K'r  cent,  of  magnesium  and  274  jier  cent, 
of  phosphorus.  The  authoi-s  conclude  that  in  the  eases 
named,  magnesium  animotiium  phosphate  is  formed, 
thereby  ))reventing  the  ii'moval  of  the  nitrogen.  The 
diftieulty  can  lie  i)\enome  by  keeping  the  aerating  solu- 
tions in  till'  Kjeldahl  llasks  warm  duiing  the  entiiv  period 
of  aeration.  The  Kober  aeration  procedure  has  lli' 
advantagi'  over  the  official  method  in  that  it  ivquires  hi 
attention  when  once  started  and  no  heat  is  u.sed  for 
distillation.  sa\e  in  the  cases  above  specilied.  The  Kober 
metlunl  is  carried  out  in  the  following  manner.  After 
the  usual  iligestion  of  the  organic  uuitcrial  in  the  Kjeldahl 
llasks  with  2.">  c.c.  of  concentrated  pun'  sulphuric  acid, 
mercury,  and  potassium  sidphate.  the  liquids  are  cooled, 
and  from  !HI  to  iV>  c.c.  of  distilled  water  free  from  ammonia 
are  then  added  to  each  of  the  flasks.  After  eooUng  1" 
room  temperature,  the  Hasks  are  connected  to  IBonni  i- 
liottles.  cai-h  itf  which  contains  n  measuivd  excess  of 
stanflard  sulphuric  aciil  plus  ].'t(»  c.c.  of  water  for  absorjjtion 
of  the  ammonia.  The  KjcUlahl  Hasks  aiv  also  connected 
to  vessels,  from  which  is  drawn  through  a  widened  tube, 
by  the  air  enri-ent,  the  necessary  amount  of  caustic  soda- 
sodium  suliihide  solution.  After  the  alkaline  .solution  has 
been  drawn  into  the  flasks,  wash-bottles  containing  the 
dilute  sulphuric  acid  for  ren<lcring  the  air  for  aeration 
free  from  ammiuiia.  are  attached  in  place  of  the  vessels 
which  contained  the  ciiustic  alkali  solution.  The  ra|>id, 
but  not  violent,  aeration  of  the  .solutions  in  the  Kjel  .ahl 
flasks  is  continued  for  at  least  one  and  a  half  hour-. 

— H.  H.  S. 

Analysis  of  asphaltum.     Bomemann.     See  111. 

Examination     of    asphaltic     material.      Parr    a   d     others. 
.SVf   111. 


Determination  oj   zinc  and  analysis  oj   zinc  ores,     \oigt.       A„iily«is  of  oil  oj   turpentine    by  brominatioii.     Mansier. 
■'<'''■  X.  See  XIIIB. 


Analiisis    oj    oil   oj    turpentine    hii  hrominalion   and  deter  ,    .  ,         .i    i      i  i  ■  .       , 

nulling  bromine  by  means  oj  shdiun,  jormnte.     Mansier.    1    M«<^Y^    of   ,nethod   of   maslmuj    or,    amount    of   ex 
a      Vttth  I         yielded  by  mull.      \\  nidrsch   and   others.     .Sk-    X\ 


extract 
II. 


P.^TENT. 
Process  of  assaying  for  silver.     U.,S.  Pat.  !);!!l,413.     iS>p  X. 

OROANIC—QVALITATI VE. 
Colcmr  reaction  oj  gelatin.      I.iesegang.     See  XIV. 

Detecting  sarcharin  ami  oilier  arlijicial  sweetening  agents  in 
joods  and  here  rages.    Bianchi  and  di  N'ola.     .SVcXVIIM. 

Tests  jor  purity  oj  quinine  sulphalt.     Tutin.    See  XX. 

Detection    oj    Papuan    mare    [in    lianda    mace].     (Jriebel. 
See  XX. 

Iodic    luid    reaction    of    adrenidine    \udrenine\        Krausn. 
See  XX. 

Reaction  of  resorcinol  with  copper  sulphate  and  potassium 
cyanide.      Volcy-Boucher  and  (iirard.      See  XX. 

ORGANIC— QUA  NT  IT  AT  I  VK. 

Total  nitrogen  determination  by  thf  Kdier  method.  F. 
W.  Gill  and  H.  S.  Grindlev.  •!.  Anier.  Cheni.  .Soc.. 
1909.  31,   124St— 1202. 

On  determining  the  total  nitrogen  of  several  organic 
substances  by  the  Kober  aeration  metho<l.  it  was  found 
that  in  the  eases  of  cottonseed  meal,  wheat  bran,  rice 
bran,  and  lins<'C<l  t)il  meal,  the  result  was  lower  than  the 
figure  obtained  by  the  official  distillation  ))roccdure. 
These  four  substances  contain  res])ectively,  in  the  order 
namedi   (i'9,   fl'ft,   ((•4,   and   5'9  per  cent,   of  magnesiiimt 


Determining  creatinine  fj'ii  meat  extracts,  etc.]     Chapman. 
See    XVni.4. 


Determining  casein  in  milk:     Van  Slyke  and   Bosworth. 
.SVe    XVI1I.4. 

Determination  of  celhilcse.     Renker.     See  XIX. 

Alknloidal   standard  for,    and  determination    oj  alkaloidt 
in    Nux  vomica   seeds.     Weigel.     See    XX. 

Determination  oj  bismuth  i'«  xeroform  {bismvth  Iribrmno 
phenol).     Sehlenk.     See    XX. 


XXIV.     SCIENTIFIC     &    TECHNICAL    NOTES. 

AcetyUne  ;     Action    oj    metallic    magnesium    on    .     J. 

NovAk.     Bor..    1909,    42.    420<»— 4213. 

Thk  product  obtained  by  heating  metallic  magnesium  in 
acetylene  gas  eonsi.sts  of  a  mixture  of  bodies  the  nature 
of  which  is  not  yet  definitely  determined.  On  tn'aling 
the  reaction-])rodnet  with  water,  acetylene  and  allylene 
gases  are  evolved  and  may  be  sejjarated  by  their  varying 
behaviour  towards  an  ainmoniacal  solutiim  of  cuprous 
chloride  containing  excess  of  amnuuiiuni  chloride ; 
cop)H"r  acetylide  is  insoluble  in  the  reagent,  whereas  copjKT 
allvlenide  is  .soluble.  The  n-action  may  be  advantageously 
used  for  the  preparation  of  allylene.  Other  hydrocarlx)n8 
anti  also  alcohols  and  wood  charcoal  when  lieated  with 
magnesium    yield    similar    pn>duct.s, — J.  I*  H. 


Vol.  XXVIII.,  Xo.  23.] 
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Toharco  fermenlation.  F.  W.  J.  Boekhout  and  .J.  .1.  Ott 
de  Vries.  Zentralbl.  f.  Bakter.  u.  Parasitenk..  1909, 
II.  Abt.,  24,  496—511.     Chem.   Zentr.,   1909,  2,   1583. 

Tobacco  leaves  are  oxidised  by  oxygen  at  33°  t'., 
iiid  more  rapidly  at  100°  C.  oxygen  being  comljined 
ind  carbon  dioxide  liberated.  The  action  is  greater  in 
Ksenee  of  water.  Besides  carbon  dioxide,  other  volatile 
1  'niix)unds  are  produced  ;  the  quantity  of  non-nitrogenous 
'  xtractive  matter,  including  j>entosans.  is  reduced,  and 
iiirfural  is  formed.  According  to  the  authors  the  "  fer- 
incntation  "  of  tobacco  is  a  chemical  jjrocess  due  to  the 
action  of  the  oxygen  of  the  air,  the  iron  present  in  the 
jilant  probably  acting  as  a  catalyst.  Dutch  tobacco 
I  iintains  <i — 9  mgrms.  of  fen-ie  oxide  per  10  gims.  of  leaves. 

—A.  S. 


there  are  concise  descriptive  paragraphs  of  introductory 
character,  with  descriptions  of  analytical  methods.  The 
subdivisioas  are  the  following  : — (1)  Water.  (2)  Assaying. 
(3)  Fuels.  (4)  Sulphuric  acid.  (5)  Alkali.  (0)  Bleaching 
powder.  (7)  Nitre  and  explosives.  (8)  Ceramics.  (9)  Glass. 
(10)  Mortar  and  cement.  (11)  llluminants.  (12)  Starch 
and  sugar.  (13)  Fermentation  industries.  (14)  Fats  pad 
oils.  (15)  Essential  oils  and  perfumery.  '10)  Tanning 
agents.  (17)  Textile  fibres  and  paper.  (18)  Photography. 
(19)  Dyestuffs  and  coloui-s.  (20)  Physiological  chemical 
analysis.  IV.  Appendix.  Various  recipes,  etc.  The 
subject  matter  fills  580  pages. 


Patents  Act,    1907  ,•    Decisions    utider    the   .      Times, 

Xov.   27  and  30,   1909. 

The  ('omptroUer-General  of  Patents  has  refused  to 
revoke  a  patent  of  1900,  at  present  owned  by  De  Dion 
Bouton  (Limited),  relating  to  improvements  in  \alvc- 
operating  mechanism.  Revocation  was  aj>plied  for  on  the 
ground  that  the  patented  article  is  manufactured  mainly 
OT  exclusively  outside  the  United  Kingdom.  It  was 
admitted  by  the  applicants  that  the  i)atent  was  of  little 
or  no  value,  but  it  was  alleged  that  the  patentees  had 
abused  their  monopoly  rights.  The  Comptroller,  how- 
ever, came  reluctantly  to  the  conclusion  that  he  was  unable 
on  that  ground  to  revoke  the  patent.  He  gave  the 
pat«'ntees   15  guineas  costs. 

The  Comptroller  has  also  refused  to  revoke  letters 
patent  of  1904  for  a  method  and  apparatus  for  cutting 
plates  and  other  metal  articles  by  means  of  a  blow-pipe 
or  burner.  Revocation  was  applied  for  on  the  ground 
that  the  manufacture  of  the  patented  article  was  carried 
on  maiidy  or  exclusively  abroad  ;  but  the  owners  of 
the  patent,  the  British  Oxygen  Company,  alleged  that  at 
the  date  of  the  hearing  there  was  a  substantial  manufacture 
in  this  country. 


Books    Received. 


Chemiker-Kalesdak.  1910.  Ein  Hilfsbuch  fiir  Chemiker, 
Physiker,  Jlineralogen,  Industrielle,  Phai-mazeuten, 
Huttenmanner,  u.s.w.  Von  Dr.  Rttdolf  Biedek- 
MASS.  Einunddreissigster  .lahrgane.  In  zwei  Teilen. 
Julius  Springer's  Verlag.  ilonbijouplatz  3,  Berlin. 
1910.     Price   M.   4.     Bound  in  leather,   JI.   4.50. 

Part  I. — Arranged  as  a  pocketbook,  strongly  bound  in 
waterproof  cloth.  It  contains  an  almanack  for  1910, 
together  with  a  table  of  the  more  frequently  used  atomic 
weights  and  their  multiples.  The  general  text  refers 
principally  to  matters  of  purelj'  chemical  interest. 
I.  Atomic  and  molecular  weights.  II.  Different  xiro- 
perties  of  chemical  substances.  III.  Gas  and  vapour 
densities.     Specific    gravities.     (1)  Alkalis.  (2)  Acids. 

(3)  Salts.  (4)  Alcohols,  &c.  IV.  Solubility.  V.  Analysis. 
VI.  Volumetric  analysis.  VII.  Electrochemical  analysis. 
VIII.  tJas  analysis.  IX.  Spectrum  analysis.  The  matter 
in  these  various  groups  is  chiefly  compost^l  of  tables 
;Hilfstabellen).  A  notebook  calendar  with  blank  pages 
for  notes,  is  arranged  for  the  different  days  of  the  year. 
The  subject  matter,  exclusive  of  the  calendar  and  the 
blank  pages  for  notes,  fills  385  pages.  A  tabular  arrange- 
ment of  the  relative  coinage  values  of  the  world  now 
follows.  One  side  of  the  external  cover  of  the  little 
rolume  is  utilised  as  a  centimetre  scale  measure. 

Part  II. — This  sujiplementary  volume  is  in  size  similar 

:o    the     pocketbook,    but     is     unbound,     and     is     more 

lirectly  concerned  with  chemical  technology.     It  contains 

]  ables  relating  to  : — I.   Physics  and    phy.sical    chemistry. 

Ill,  Mineralogy.     III.  Teclinical    chemical    analysis    and 

Investigation.     Besides    the    tabulated    matter,    however, 


The    Pkeventios    of    biorsTRiAi,   Accidents.     Xo.    1, 
General  Pamphlet.     Prepared  by  Frank  E.  Law,  M.E., 
and  Wnxi.iM  Newell,  A.B..  M.E.,  of  the  Staff  of  the 
Fidelity  and  Casualty  Company  of  New  York.      Pub- 
lished by  the  Fidelity  and  Casualty  Com'panv  of  New- 
York,  92  to  94,  Liberty  Street,  and  97  to   103.  Cedar 
I       Street,  New  York.     1909.     Price  25  c. 
I    8vo  volume  (pamphlet),  containing  185  pages  of  subject 
matter,   and   72   illustrations.     There   is   an   alphabetical 
index   of   subjects,    and   the    directions    in    which    both 
employers  and  employed  are  wan  ed  and  admonished  of 
danger  are  comprised  as  : — I.  General  items  of  care  on 
the  part  both  of  employers  and  employed:     (i.)  Physical 
!    surroundings.      (ii.)    Insufficient     lighting.      (iii.)    Over- 
crowding of  machiuerj'.     (iv.)  Slippery  floors,     (v.)  Ignor- 
ance,    (vi.)  Carelessness.  (vii.)  Unsuitable    clothing, 
(viii.)  Failure    to    use    safeguards    provided,     (ix.)  Over- 
work,    (x.)  Ventilation,     (xi.)  Intoxicants,     (xii.)  Super- 
vision and  management,    (xiii.)  Rules,    (xiv.)  Inspections. 
But*  the  safety  devices  themselves  treated  of  and  described 
in  the   work  are  grouped  under  the  following  heads  : — 
I    I.  Steam  boilers.    II.   Engines.    III.  Electrical  apparatus. 
IV.   Elevators.        V.  The   factory.         VI.  Wood-working 
machinery. 

Van  Nostrand's  Chemical  A^snual,  1909.  A  Hand- 
book of  Useful  Data  for  Analytical,  JIanirfacturing, 
and  Investigating  Chemists,  and  Chemical  Students. 
Second  Issue.  Edited  by  John  C.  Olsek,  A.M., 
Ph.D.  Constable  and  Company,  Ltd.  London.  1909. 
Price  12s.  6d.     D.  Van  Nostrand  Company.     New  York. 

8vo  volume,  containing  576  pages  of  subject  matter,  and 

the    alphabetical   index.     The    early    part   of    the    work, 

consisting  chiefly  of  tables,   comprises  the   International 

atomi';  weights  for  1909.     Mendcleeff's  periodic  system  of 

the     elements.     Specific    gravity    of    gases.     Tables     of 

physical  constants  of  the  elements.     Gravimetric  factors 

and    thjir   logarithms.     Factors   for    the    calculation    of 

indirect    gravimetric     analyses.     Molecular    and     atomic 

weights  and  their  logarithms.     Next  follows  a  series  of 

tables     for     the     calculation     of     volumetric  '  analyses, 

VIII.   Basicity  of  acids  with  various  indicators  according 

to   R.  T.   Thompson.     IX.   Value  of  normal   solutions  of 

',   acids     and     bases.     X.   Value     of    normal     solutions     of 

;   oxidising    and    reducing    agents.     XI.  Value    of    normal 

I  solutions  of    precipitation    reagents.     XII.  Physical    and 

'  chemical  constants  of  oils  (Seeker).     XIII.  Physical  and 

chemical      constants     of     fats     and      waxes     (Seeker). 

XIV.  Physical  constants  of  lubricating  oils  (Lcwkowitsch). 

XV.  Physical  and  chemical  constants  of  representative 
samples  of  lubricating  oils  (Seeker).  X\'I.  Tcmperatnre 
correction  for  refractive  indices  of  oils.  XVII.  Tem- 
perature correction  for  specific  giavity  of  oils  and  fats. 
XVI II.  Conversion  of  acid  value  into  oleic  acid. 
XJX.  Table  for  calculating  the  specific  gravity  of  oils 
atl5-.j°C.  XX.  Polenske  value  of  butter  fat.  XXI.  Con- 
version  of  butyro-refraetomcter  readings  to  indices  of 
refraction.  XXII.  Reduction  of  gas  volumes  to  0°  and 
760  mm.  XXIII.  Corrections  of  barometer  readings  for 
temperature.  XXIV.  Coefficient  of  ex|)ansion  of  gase.s. 
XXV.  Density  of  nilrogen  (Dietrich).  XXVI.  Density 
of   carbon    dioxide    (Pan).     XXVII.    I>ogarithm    tables. 

XXV III.  Physical    constants    of    inorganic    compounds. 

XXIX.  Physical  constants  of  organic  compounds  (E. 
Emmet  Reid,  Ph.D..  M.A.).  XXX.  Physical  constants 
of  alkaloids  (A.  Seidell).     XXXL    Physit-at  and  chemical 
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coostants  of  essential  oils  (A.  F.  Seeker).  XXXII.  Melting 
point  and  composition  of  fusible  alloys.  XXXIII.  Degrees 
Bamne  (.^inorican  staiulard)  and  specific  gravity  at  (iC^  F. 
XXXIV.  .Sulphuric  acid.  .Specific  gravity,  degrees 
Baume  and  Twaddoll.  XXXV.  Fuming  sulphuric  acid 
(f'l.  Winkler).  XXXVI.  Sulphui-ic  acid  (Lunge  and  Isler) 
XXXVU.  Fuming  suljjhurie  acid  (Gnehm).  XXXVUT 
Nitric  acid.  (\V.  C.  Ferguson).  XXXIX.  Nitric  acid 
(Lunge  and  Rev).  XL.  Hydrochloric  acid  (\V.  C. 
Ferguson).  XLl.  Hydrochloric  acid  (Lunge  and  March- 
lew.ski).  XLII.  Acetic  acid  at  15^  (Oudenians).  XLIII. 
Phosphoric  acid  at  17-5°  (Hager).  XLIV.  Aqua 
ammouiic  (W.  C.  Ferguson).  XLV.  Sodium  liyilroxidc 
solution  at  15°  (Lunge).  XLVl.  Potassium  hydroxide 
at  15°  (Lunge).  XLVII.  .Sodium  carbonate  solution 
(Lunge).  &c.  LII.  .41cohol  l)y  volume  and  weight,  per 
cent.  (Gilpin.  Urinkwater,  and  Squibb).  LI II.  Methyl 
alcohol  (Dittmar  ami  Fawsitt).  LIV.  Specific  gravity  of 
aqueous  solutions  of  chemically  pure  glycerine  (Gcrlach 
and  Skalweit).  These  tables  run  up  to  LXXXIV.,  when 
a  series  appears  of  tables  with  the  fundamental  equivalents 
of  metric  and  U.S.  weights  and  measures,  and  also  of 
convei'sion  of  British  Imperial  to  metric  weights  and 
measures.  A  cha|iter  of  Thermochemistry  is  now 
approafhed,  and  tables  LXXXIX  to  XCIX  arc  devoted 
to  TiiKUMoCHEMiciL  UxiTs.  Heat  of  combustion  of 
various  substances  :  anlhracito  coal  ;  bituminous  coal  ; 
oven  cokes  :  lignites  ;  wood  ;  petroleum  ;  natural  gas  ; 
coal  gas  :  water  gas.  Review  of  Chesiical  Literatuke. 
A  classified  list  now  follows  of  the  more  important  articles 
that  have  been  published  since  .July.  litOO.  under  .Analytical 
chemistry.  General  inorganic  chemistry.  Industrial 
chemistry.  Organic  chemistry.  Physical  chemistry. 
Radio-activity.  New  Books.  List  of  more  important 
works  published  since  1!)0().  .American  and  English 
books.     Foreign  books,  mostly  German. 


ZuR  Kexxtxiss  DE.S  Gerbprozesses.  [Dissertation.] 
Von  Dr.  JoHANN  VON  ScHROEDER.  Sonderausgabe 
aus  den  KoUoidchemischen  Beiheften,  Monographien 
zur  reinen  und  angewandten  KoUoidchemie.  Hcraus- 
gegcben  von  Dr.  Wolfgang  Ostwald.  Band  I. 
Theodor  Stcinkopif's  Verlag.  Dresden.  190!).  Price 
M.  1-50. 

8vo  pamphlet,  containing  dedication,  introduction,  and 
subject  matter  filling  57  pages.  The  matter  is  classified 
as  follows  : — I.  The  adsorption  of  tannin  by  charcoal, 
alumina,  and  hide  powder.  11.  .\dsorption  of  tannin  by 
charcoal  and  alumina  from  alcoholic  solution.  III.  Course 
of  alteration  of  concentration  of  a  tannin  solution 
is  in  contact  with  hide  powder.  IV.  Behaviour  of 
sterilised  hide  powder-tannin  mixture.  V.  C'liant;e  of  the 
hide  jiowder  during  the  action  of  the  tannin.  VI.  Influence 
of  alkali  on  the  adsorption  of  tannin  by  liide  i>OMder. 
VII.  .Adsorption  of  tannin  in  alcoholic  solution  by  hide 
powder.  VIII.  Precipitation  of  gelatin  by  tannin. 
Inthionce  of  acids  on  the  precipitation.  I  Adsorption 
of  tannin  by  gelatin.  X.  Adsorption  by  gelatin-gel. 
Influence  of  .salt.s.  Influence  of  acids.  "  XI.  On  the 
nature  of  the  gelatin  solution.  XII.  Similarities  in 
behaviour  of  hide  jjowder  and  gelatin.  XIII.  Theory  of 
tanning.     XIV.  Summary. 

BcLLETrs  of  the  Imperial  Institute.     Vol.  VU.  No.  3. 
Price  Is. 

Thi.s  issue  contains  the  results  of  investigations  as  to 
rubbers  from  Southern  Nigeria,  (iambia  and  the  Seychelles, 
goat's  hair  and  mohair  from  Uganda,  tobaccos  from 
Nyasaland,  ebony  from  the  East  Africa  Protectorate, 
economic  products  from  Fiji,  ehromite  ore  from  the 
Transvaal,  laterifes  from  the  Central  Provinces  of  India, 
also  notes  on  the  occurrence  and  utilisation  of  tungsten 
ores,  on  iron  ores  of  the  Crown  Colonics  and  Protectorates 
of  the  British  Empire,  on  the  cultivation  and  utilisation  of 
the  soy  bean,  on  agricultural  work  in  Nyasaland.  on 
ylany-ylang  oil  in  the  Philippines,  on  the  |>earl  fisheries 
of  Mergui  (Burma),  on  carnotite  from  South  Australia,  etc. 


]  British  and  Foreign  Trade  and  Industry.  Statis- 
tical Tables  and  Charts  relating  to  British  and 
Foreign  Tradi:  and  Indvstky  (18.j4 — litdS.)  (In 
continuation    of  certain    Tables    and    t'liarls    contained 

,        in  the  Returns  Cd.  I,7til  of  ISI(«and  Cd.  i.Xil  of  HI04  ; 

1  with  Additions.)  [Cd.  4,il54.|  Wy man  and  Sons,  Fetter 
Lane,  E.C.     Price  5s.  2d. 

\  The  present  return  continues  and  brings  up-to-date  a 
number  of  statistical  tal  les  and  charts  relating  to  British 
and  foreign  trade  and  industrial  conditions,  which  were 
included  in  two  volumes  ]>repared  by  the  Boaid  of  Trade, 

'    and  jinscnted  to  Parlianunt  in  1!1()3  and  1!I(I4.    (Cil.  1,701 

[   and  Cd.   2,337.1 


■New  Books. 

Billz,  Heinr.  :  Qualitative  Analyse  anorganiscbei 
Substanzen.  3.  Aull.  (III.,  (i4  S.  m.  8  Fig.)  gr.  ' 
Leipzig,  Veit  und  Co.      1909,      Geb.  in  Leinw.      M.  2.4 

liirnhaiim.  Prof.  K. :  Leitfaden  der  ehemisi  hen  Analya 
8.,  verb.    u.  verm.    Aull.    Bcarb.    v.    Piof.    E.    DieckhoU 
(XII.,  198  S.)   8°.     Leipzig,  J.  A.  Barth,     1909.     M. 
geb.  in  Leinw.     M.  4.80. 

Bornemann,    Prof.    Geo.  :     Stochiometrie.      tirundziig 
der    Lehie    v.    den    chem.    Berechngn.     Mit    5'.t    durcfl 
gercchneten    Beispielen    u.     2(55    Aufgaben.     (VUI.,   18 
S.   m.    1    Taf.)  8°.      I^-ipzig,    S.    Hirztl.      1909.      Geb. 
Leinw.     M.  4. 

BoyiUon,    C.     W.  :      Portland    cement    sidewalk    coo 
struction.     2nd     Edition.     Chiiago,    Universal     Portlan 
Cement    Co.     1909.     c.     08.     7-til    p.    il.    tabs.,    diag 
0.  pap.     (Add.  pubs,  for  price.) 

Dictionary  of  chemical  and  metallurgical  maehinei; 
appliances  and  material  manufactured  or  sold 
advertisers  in  Kltctrii  chemical  und  JJeUilliiryical  liidusti 
N.Y.,  Electrochemical  Publishing  Co..  239  W.  391^ 
Street,  New  York.      19U9.     e.  4+182  p.   12°,  el..  .-)0  c. 

FeM-ichrifl.     Otto    Wallaeh,  zur    Erinnerung    an    seifl 
For-sehungen    auf   dem    Gebiete   der   Ter]X'ne   in    den 
1884— 1909  uberreicht   v.   seinen  Schiilern.     (IV.,  <i84 
m.  3  Taf.)  gr.  8^.     Giittingen,  V'andenlioeck  und  RuijrechJ 
1909.     .M.   12. 

Gamlirinun.     Deutscher  Brau-  u.  Mulzmeister-Kalendej 
1909/10.     Hrsg.  V.  Versuchsstat.-  u.  Braucr-  u.  Miilzersch 
Dr.    Paul    Dreverhoff.       2.    ,Iahrg.      (I5()    u.    49    S. 
Fig.)    kl.    8°.      Leipzig,    Weller    und    Winkler.       Geb. 
Leinw.,  M   1.50. 

Greinacher,      Dr.      Heinr.  :       Die      neueren      Strahleid 
( Radiuin-(a-,|S-,7-)  Slrahlen,  Kathodeii-,  Kanal-,  .Anodenj 
Rontgcnstrahlen.)         In        leichtfassl.        Einzeldarslellg 
(VIII.  130S.ra.  OGAbbildgn.)    Lex S°.  Stuttgart,    F.  Enk 
1909.     M.4— . 

Ilrindbiich  der  anorganischen  Chemie  in  4  Bdn.  Hri 
v.  Drs.  R.  Abegg  u.  Fr.  Auerbach.  HI.  Bd.  2.  Abt] 
Die  Elemente  der  4.  (iruppe  des  period.     .Systems.    (Xl 


921   S.  m.   1)4   Fig.)     Lex.   80°, 
M.2.-)— :    geb.  M.27— . 

Jnhrhuch  f.   Photographic  u 
d.  .1.     1909.     Unter    Mitwirkg. 
hrsg.  V.  Dr.  .Jos.  Maria  Eder. 
bildgn.    u.    19   Kunstbeilagen    (VII.    021  ~S.) 
W.    Knai)p.     1909.     M.8— :    geb.    in   I>einw, 


Leipzig,  S.  HirzeL   19 

Rcproduktionstechnik. 
her\orrag.     FachniSnne^ 
23.  Jahrg.     Mil  201  A( 

8°.    Ha 

M.  9.6a| 
Jnhrexbericht    fiber    die    Fortsehritte    der    Chemie 
verwandter  Teilc  anderer  Wissenschaften.    Begriindet 
,J.   Liebig  u.   H.   Kopp,  hrsg.  v.  W.   K(  rp  u.  J.  TVoeg 
Fur   1902.      10  Hcfte.    (23li(»  u.   XCVII  S.)gr.  8  .  Brauel 
schweig,  F.  Vieweg  und  .Sohn.      1909.     M.12'4 — . 

Kohlenberg.  L.  :    Outlines  of  Cliemistrv  :    a  Text  Bo 
for  College  Students.     N.V.,   Macmillan!    1909.     20-fM 
p.  11.  8°,  el.,   .$2.(iO  net. 

Kellas.  A.  M.  :  introduction  to  Practical  Chemistry  fd 
Medical.  Dental  and  General  Students.  (Oxford  Medica 
Publications.)  London,  1909.  8vo.  pp.  270.  H.  Frowdri 
Net.  3s.  (id. 

Kipping,  F.  S.,  and  Ptrkin.  W.  H.  :  Inorganic  Chcmis 
Part  I.  'l:ondoii,  1909.  t>.  8vo.  pp.  320.  Chamb 
39.  Od. 
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Kriiss,  Prof.  Gerh..  u.  Hugo  Kriiss,  Drs.  :  Kolorimetrie 
11.  quantitative  Spektralanalyse  in  ihrer  Anwendung  in 
(lur  Chemie.  2.,  verb.  u.  vprm.  Auti.,  bearb.  v.  Drs.  Hugo 
Kriiss  u.  Paul  Kruss.  (XII.  284  S.  m.  52  Abbildgn.) 
gr.  8^.  Hamburg,  L.  Vos.s  1909.      M.  8. 

Kusserou:  Dr.  R.  :  Mitteilungen  f.  Brennerei  u.  Press- 
hi'fefabrikation.  Xebst  Anh.  :  Adressbuch  dcr  Lieferanten 
f.  das  Brennereige.werbe.  Xr.  33.  Sept.  1909.  (32 
>i.m.  1  Abbildg.)  kl.  8°.  Sachsenhausen  (Mark,  Chausseestr. 
8).   SelbstA'erlag.     Pf.  50. 

M'CutcheioH.  James :  The  Principles  of  Agriculture. 
A  Text-book  for  Lecturers,  &c.  London.  1909.  CV.  8vo, 
jip.   218.     E.  and  S.   Livingstone.     Xet.   3s.  Od. 

ilelhodeii  der  organischen  Chemie. '  Ein  Handbuch 
f.  die  Arbeit^n  im  Laboratorium.  Bearb.  v.  Drs. 
K.  Arndt.  A.  Aufrecht,  F.  Baum  u.  A.,  hrsg.  v.  Th. 
Wevl.  t>.  u.  7.  Lfg.  (2.  Bd.  VI.  IV  u.  S.  257—488  m. 
Abbildgn.)  Lex.  8°.  Leipzig.  G.  Thieme  '09.  M.  6.20 
(li.:  M.  3.40;    7.:  M.  2.80). 

Osborne.  T :  Burr.  The  vegetable  proteins.  N.Y., 
Longmans,  Green  and  Co.,  1909.  13+125  p.  0.  (Mono- 
graphs on  biochemistry  ;  ed.  by  R.  H.  Aders  Plimmer 
and  F.  G.   Hopkins.)     bds..   81.20  net. 

Remsen,  Prof.  Ira.  :  Einleitung  in  das  Studium  der 
Chemie.  Aiitoris.  deutsche  Ausg.  Selbstandig  bearb.  v. 
Prof.  Kaii  Seubert.  4.  AuH.  (XVI..  437  S.  m.  49"  Abbildgn. 
u.  2Taf.)  8'.  Tiibingen,  H.  Laupp  1909.  M.  (J  —  ;  in 
Schulbd.     M.  (i.60  ;   geb.  in  Leinw.  M.  7 — . 

Reiii-sen.  Prof.  Dr.  Ira  :  Anorganische  Chemie.  4.  Aufl. 
der  autoris.  deutschen  Ausg.,  selbstiindig  bearb.  v.  Prof. 
Karl  Seubert.  (XVI.,  513  S.  m.  21  Abbildgn.  u.  2 
Taf.)  gr.  80°.  Tubingen,  H.  Laupp.  1909.  M.  9.40; 
geb.  M.   10  — . 

Riidorff.  Dr.  Fr.  :  Grundriss  der  Chemie  f.  den  Unter- 
richt  an  hohcren  Lehranstalten.  Mit  293  Holzschn.  u. 
1  (farb.)  Sj)ektraltaf.  Bearbeitg.  v.  R.  Liipke. 
15.,  verb.  Auti.  v.  Dr.  H.  Bottler.  (XII.,  591  S.) 
gr.  8°.  Berlin,  H.  W.  Miiller.  1909.  M.  5.20 ;  geb. 
M.  5.80. 

Schubert,  Prof.  Max:  Die  Holzstoff-u.  Holzschliff- 
Fabrikation.  Vom  techn.  wie  geschiiftl.  Standpunkte 
aus,  unter  Erweiterg.  der  Berechng.  der  Herstellungs- 
kosten  u.  dcr  W'asserkrafte,  Abwasser-  u.  Fabrikations- 
wasser-Reinigg.  2.  verm.  u.  verb.  Aufl.  v.  Th.  Knosel. 
(XII.,  203  8.  m.  107  Abbildgn.)  Lex.  8°.  BerUu. 
M.  Kravn.      1909.     M.  5  — ;    geb.   M.   0.50. 

Smith,  J.  Cruiekshank :  Oxide  of  Zinc,  its  Nature, 
Properties,  and  Uses.  London,  1909.  Ci".  8vo.  pp.  112. 
Trade  Paper  Co.,  net  3s. 

Steuart  (R.  \V.)  :  First  Stage.  Sound,  Light  and  Heat. 
6th  Imp.  2nd  Edit.  (Organised  Science  Series.)  Ct.  8vo, 
pp.276.     London.     1909.     Clivc,  2s. 

Wiener,  Prof.  Otto :  Ueber  Farbenphotographie  u. 
verwandte  naturwissenschaftliche  Fragen.  Vortrag.  Mit. 
Zusatzen.  I^iteraturnachweis  u.  3  farb.  Taf.  (88  8.)  gr.  8°. 
Leipzig,     .J.  A.  Barth.      1909.     M.  2.40. 

rear  Book  of  the  United  States  Department  of  Agri- 
culture, 1908.  .55  Plates  and  Engravings.  London.  1909. 
Roy.  8vo.  pp.  822.     W.  Wesley.     Net,  IO.s.  Od. 


Kahnert.  P.  :  Studien  iiber  die  Durchfiihrung  des 
Roheisen-Erzprozesses  im  Martinofen.  Bcrlin-.Charlot- 
tcnburg.     1909.     26  8.  m.   14  Taf.     8^ 

Karcher.  M.  :  Oricntierendc  Versuchc  iil)er  die  Giftigkcit 
des  Para-Nitranilins.     \\'iirzburg.     1908.     39  S.     8°. 

Koppe.  E.  :  Ueber  Farbe  und  Konstitution  der  p-Oxyazo- 
verbindungen.     Leipzig.     1909.     47  S.  m.  2  Fig.     8°. 

Kraft.  W.  :  Ueber  Hordcin  u.  Bynin.  Beitriige  zur 
Kcnntnis  der  alkohoUoslichen  Eiweiss-stoffe  der  Gerste  u. 
des  Maizes.     Wiirzburg.     1909.     34  S.     8°. 

Krober,  E.  :  Ueber  das  Loslichwerdcn  der  Phosphor- 
siiure  aus  wasserunloslichcn  Verbindungcn  untcr  der 
Einwirkung  von  Bakterien  u.  Hefen.  Gottingen.  1909. 
80  S.  m.  28  Tab.     8=. 

Kuhn,  Fr.  G.  :  Ueber  Loslichkeiteu  in  Liisungsmittel- 
gemengen.     Breslau.     1909.     47  8.  m.  36  Tal).     8°. 

Langkopf.  0.  :  1.  Ueber  mineralsaure  Salze  der  Phthalein- 
reihe.  2.  Ueber  Umlagerungen  von  Phloroglucin-  und 
Resorcinderivatcn.     Leipzig.      1909.     73  8.     8  . 

Ledrrer.  K.  :  Ein\virkung  von  Grignardliisungen  aut 
basische  Spaltungsprodukte  "der  Alkaloide,  Hydrastin  und 
Narkotin.     Giessen.     1909.     75  S.     8°. 

Loesche,  A.  :  1.  Untersuchungen  in  der  Sesquiterpen- 
reihe  :  uber  Caryophyllen.  2.  Ueber  Verbindungcn  von 
Eisen  und  Chrom  mit  Fluorwasscrstoffsiiure.  Leipzig. 
1909.     78  8.     8°.  „ 

Michel.  A.  F.  E.  :  Ueber  die  Einwirkung  von  metall- 
ischem  Nickel  auf  Hydroxylaminsalze.  Giessen.  1909. 
37  S.     8°. 

Popovici.  N.  :  Ueber  die  Zusammensetzung  des  ruman- 
ischen  Erdolcs  und  die  Svnthese  eines  seiner  Bestandteile. 
Breslau.     1909.     45  8.  m^  6  Tab.     8°. 

Popp.  M.  :  Ueber  die  Anwesenheit  von  nichtanorgan- 
ischen  Substanzen  und  von  Gasen  in  siichsischcn  Pech- 
steinen.     Leipzig.     1909.     42  8.     8°. 

Seemann,     L.  :      1.  Untersuchungen     iiber    das     Gold. 

2.  Ueber    die    Einwirkung    verscliiedener    anorganischer 

I    Koi-per  auf  Formaldehyd.     Erlangen.     1909.     38  S.     8  . 

i        Stanford.  R.  V.  :    Ueber  den  Abbau  des  Sericins  durch 

Ozon.     Kiel.     1909.     49  S.     8°. 

Waentig.  R.  :   Ueber  Desoxykodein  und  Desoxydihydro- 
'   kodein.     Ein  Beitrag  zur  Kenntnis  des  Morphins.     Jena. 
1909.     46  8.     8°. 

*  Compiled  by  H.  Grevel  &  Co.,  33,  King  Street, 
Covent  Garden,  London,  W.C.,  from  whom  aU  the  works 
and  dissertations  in  foregoing  lists  can  be  obtained. 


Patent  List. 

Wliere  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  Tlie  dates  given  are  (i)  iu  the  case  of  Applieii- 
tioiis  for  Patents,  the  dates  of  Appli.ation.  and  (ii)  m  the  case  of 
(.■omplete  Specifications  Accej  ted  flinse  of  tlie  Offici.il  Journals 
in  which  acceptances  of  the  Ciimpt'te  Specificatiniis  arc  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
Inspection  at  tlic  Patent  Office  immediately,  and  to  opposition 
within  two  montlis  of  the  said  dates. 


•Dissertations. 

(Prices  vary,  ranging  from  two  to  three  shillings.) 

Clark,  R.  H.  :  Ueber  Farbveranderungen  konstitutiv 
unveranderlicher  und  veriinderlieher  Verljinduugen  durch 
Losungsmittel  u.  durch  Salzbildung.  Leipzig.  1909. 
80  S.m.  Tab.  u.  23  Fig.     8°. 

GUttig,  A.  :  L^eber  Bestimmungsmethodenfiir  Arsen- und 
Antimonwassorstoff.  Leipzig.  1909.  73  8.  m.  2  Abb. 
8°. 

Hagenacker,  J.  :  I.  Ueber  die  Losung  von  Ciasen  in 
MetaUen.  2.  Ueber  die  Dissoziations-spannung  einiger 
Metalloxyde.  Leipzig.  1909.  107  S.  m.  Fig.  u.  Tab. 
8°. 

Himmelmann,  A. :  Zur  Kenntnis  der  olefinischen  Terpen- 
korper.  Citralreihe  u.  Citronellalreihe.  Kiel.  1909. 
46  S.     8°. 


I.— PLANT,    APPARATUS.    AND    MACHINERY. 
Applications. 

26,406.  Maefarlane.  Electrically-driven  centrifugal 
drying  machines.     Nov.  15. 

26,642.    Barlov/ and  Lord.  '  Filtering  and  filters.  Nov.  17. 

26,696.  Rollin.  and  Hcdworth  Barium  (,'o.  Manufacture 
of  anhydrous  compounds  from  crystallised  compounds. 
Nov.  17. 

26,726.  8cf ton- Jones  (Rogers).  Separation  of  given 
substances  from  mixtures.     Nov.  17. 

26,938.  Soc.  Anon.  Mctallurgique  Proc.  de  Laval. 
Obtaining  a  homogeneous  mixture  of  a  pulverised  material 
and  a  gas.     [Swed.  Appl.,  Nov.  21,  1908.]*     Nov.  19. 

26,979.  Thwaites.      Externally  heated  kilns.     Nov.  20. 

27,318.  Marie.  Apparatus  for  concentrating  liquids. 
Nov.  24. 

27,406.  Best.  Manufacture  of  heat  insulating  material. 
[.A.ddition  to  No.  15,829  of  1907.]*     Nov.  25. 
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[Dec.  15,  19UU. 


27,457.  Oaetle.  Rot«iv  iiuin|)  lor  luiiiuls  or  gases. 
[(Jer.  Appl..  Jan.  2.  I'JUl)!]*     Xov.  25. 

27.501).  Boiir,  Wilson,  and  JlcCouit.  Heatiiic  media. 
Nov  20. 

27,582.  Alexander  (Reinhardt).  Centrifugal  seiiarators. 
Xov.  2(). 

27.509.  Lehniaiin.  Composite    liltering    a])))aratui<.* 

Nov.  2(>. 

Ci'.Ml'LKTE   SfiXlfK.iTloXS  AcCEl'TKD. 

24,528  (1908).  Koddewig.     Annular  kilns.     Nov.  24. 

24.937  (inOS).  Schonmann.  Apparatus  for  introdiuing 
gases  into  li([iii(ls.     Nove  24. 

2(i,<)U)  (19(I.H).   Slu|)^)ec.     Thermostats.     Dee.    1. 

()012  (1909).  Felten  und  GuiUeaumo  Ijihnioyerwcrke. 
Jli.xing  devices.     Nov.  24. 

8541  (1909).  Boult  (Bradley).  Drying  apjiaratus  for 
peat,  etc.      Dec.  1. 

16,t)15  (1909).  Irwin,  and  Joluison  and  Co.  Kilter- 
presses.     Nov.  24. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

2U,40S.  Orson.  Treatment  of  low-(iualily  loking  coals 
before  carbonising.*     Nov.  15. 

2li,428.  Jones.  Treatment  of  gases  from  coke  ovens  or 
gas  retorts.     Nov.  15. 

2t>.432.  Pudney  and  Sadler,  incandescent  gas  mantles. 
Nov.    15. 

2(i,858.  Stewart  and  Stewart.  Gas  producei-s  and  their 
working.     Nov.   19. 

27.051.  Stone.     Fuel.     Nov.  22. 

27,157.  Whitlaker.  Apparatus  for  extracting  tar  or 
other  impurities  from  coal  gas,  etc.     Nov.  23. 

27.15H.  Wliittakcr.  A](paratus  for  cooling  and  washing 
coal  gas  or  otlier  jrases.     .Nov.  23. 

27,232.    Barnctt.     C'alciiun  carbide  cartridges.     Nov.  23. 

27.310.  Chancy.     Manufacture  of  gas.     Nov.  24. 

27.311.  (iibbons  Bros.,  Ltd.,  and  otheiv.     See  under  IX. 
27,420.  Stewart  and  Stewart.     Gas  j)roducers  and  their 

working.     Nov.  25. 

Complete  Specific.vtions  Accepted. 

17,019  (1908).  Fuller.  Manufacture  of  rofractorv 
electric  conductors.     Dec.  I. 

25,299  (1908).  Boult  (Bradley).  Preparation  and  treat- 
nient  of  peat.     Dec.   1. 

20,475  (1908).  KoUcr.     (jas  producers.     Nov.  24. 

2292  (1909).  Blau.  Liquefaction  of  illuminating  gas 
by  ])ressure.     Nov.  24. 

2389  (1909).  British  Thom.son-Houston  Co.  (General 
Electric  Co.).  Treatment  of  electric  lamp  filaments. 
Dec.  1. 

9901   (1909).   WiUiams.     (las  producei-s.     Dec.    1. 

11.315  (1909).   Fisk.  Incandescent      gas       mantles. 

Nov.  24. 

11.039  (1909).  Oswald  and  Oswald.  Suction  or  pressure 
gas  producer  plants.     Nov.  24. 

15,078  (1909).  Jones.     Coke  ovens.     Dec.    1. 


111.— DF.STKUCTIVE    DISTILLATION,    T.,VK 
PRODUCTS,  PETROLEUM,  AND 
MINERAL    WAXES. 

.\PPUCATIONS. 

20,930.  Wassmer.  Preparation  of  certain  hydrocarbon 
bodies.     Nov.  19. 

27,110.  Tannc  and  Obcrlandcr.  Separating  solid  car- 
buretted  hydiogcn  from  residues  of  nnncral  oil  and  tar  • 
Nov.  22. 

Complete  Spec  ifioatiun  Accepted. 
7427  (1909).  Coulson.      Treatment  of  tar.     Nov.  24. 


IV.— COLOURING 


M.\TTERS     AND 
.\pplic.\tioxs. 
700.   Blo.xam  (Act.-Ges.  f.  Anilinfabr.). 


DYESTUFIS. 


20,700.  Blo.xam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  azo  dyes  directly  dyeing  cotton.     Nov.   17. 

27,029.  Newton  (Baver  und  Co.).     Manufactuif  of  vat 
dyestufls.     [.Xddition  to  No.  7819  of  1909.]     Nov.  20. 
Complete  Specific.atios.s  .\cceptei). 

25.177  (190S).  Newlcn  (Bayer  und  Co.).  Manufacture 
of  azo  dyestulfs,     Dec.   1. 

27.098"  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
of  anthra<ene  derivatives  and  their  use  in  dyeing  and 
printing.     Dec.  I. 

3270  (l!K19).  Newton  (Bayer  und  Co.).  Manufacture  of 
dyestuffs  of  the  anthracene  series.     Dec    I. 

"0080  (1909).    Bloxam  (Act.-Ges.  f.  Anilinfabr.).      Manu- 
facture of  ni(inoa/.o  dvcstuffs.     Nov.  24. 

20.049  and  20,0.-)0  "( 1909).  Chem.  Fabr.  vorni.  .Sandoz. 
Manufacture  of  substantive  di.sazo  dye.slulls.      Nov.  24. 

22.200  (1909).  Kalle  und  Co.  .Manufacture  of  i)uro 
nitro-o-oxvazo  dvcstuffs.     Nov.  24. 


v.— PREPARIXti,     BLEACHING,     DYEING. 

PRINTIXO.    .\M)    KIXISHIXi;   TEXTILES.   YARNS, 

.\S\>    KIHKES. 

.VPPHC.4TIONS. 

20,497.  I.ongi  oltom  and  Ratcliffe.  Producing  patterns 
or  effects  on  textile  fabrics.     Nov.  15. 

27,028.  Xewlon  (Baver  und  Co.).  Dyeing  and  printing. 
Nov.  20. 

27,060.  Clogg,  Hartley,  and  Slingsby.  .apparatus  for 
tlse  in  dyeing  felt.      Xov.  22. 

27.431.  Cox.  Extracting  moisluit-  from  cops,  ehee.ses, 
warps,  cotton,  wool,  etc.,  after  bleaching,  dyeing,  etc.* 
Nov.  25. 

27.432.  Cox.  -Apparatus  for  bleaching,  dyeing,  or 
otherwise  treating  textile  materials.*     Nov.  25. 

Co.MPLKTE  Specifications  Accepteu. 

24,842  (1908).  Cartwright.     See  under  VII. 

24.922  (1908).  Crombie  and  Schubert.  .A|>i)aratus  for 
obtaining  tii>i'es  from  solutions.      Xov.  24. 

25.813.  (1908)  Schirp.  Device  for  dyeing,  bleaching, 
etc.,  textile  materials.     Xov.  24. 

27,098  (1908).  Newton  (Bayer  und  Co.).     See  under  IV. 

7734  (1909).  Ranstord  (Caksella  und  Co.).  Production 
of  print  effects  on  fabrics.     Dec.  1. 


VII.— ACIDS.    .U.K.M.IS.    AND    S.\LTS. 
-Applicatio-ss. 

20.452.  Kalding.  .\pparatus  for  making  sulphuric  acid. 
[U.S.  Api.!..  Dec.  31.  1908.J*     Nov.  15. 

20,090.   Rollin.  and  Hedworth  Barium  Co.     Sec  under  L 

20,8()8.  .Mines  de  Manganese  dc  ]jn  Cabosses.  Set 
under  XV. 

27.120.  Wetter  (Riedel).  Manufacture  of  alkali  car- 
bonates.*    Nov.  22. 

27. His.   Hargreaves.     .Majiufacture  of   .soda.     Nov.    23. 

27.231.  Humaini  and  Teislcr.  IVoduction  of  sodium- 
aluminium  lluoridc. *     Nov.  23. 

27,570.  Read.  .\i)i>aratus  for  forming  solidified  car- 
bonic acid  ga.s.     Nov.  20. 

27.050.   Reese.     6'fc  under  XV. 

C'oMPLETE   SPECIKICATION-S   AlCEPTEl). 

10,924  (1908).  Radeliffe.  Purification  of  ammonii 
spent  liquor.     Nov.  24. 

24.842  (1908).  Cartwright.  Obtaining  solutions  oi 
pseudo-solutions  of  ferric  oxide,  etc.,  for  use  in  dvcing,  etc 
Nov.  24. 

1148  (1909).  Briti.sh  Cellulose  Synd.,  Ltd..  and  Merz 
Producing  a  solution  of  ammoniaeal  cui)ric  oxide.   Nov.  24 

4465  (fiHI9).  Barton.  Manufacture  of  certain  lea< 
oxides.     Nov.  24. 
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4872  (1909).  Chem.  Fabr.  Bettenhausen.  Production 
of  a  permanent  amnioniacal  solution  of  cupric  oxide. 
Nov.  24. 

(jlJ.'5  (1909).  Pcniakofi'.  Manufacture  of  sodium  bicar- 
bonate.     Nov.  24. 

tiS22  (19(19).  Pearlnian  and  Pearlman.  Recovery  of 
zinc  compounds  and  ammonia.     Dec.  1. 

7<i33  (J 999).  Jaubert.  Manufacture  of  salts  derived 
from  peroxides.     Nov.  24. 

15.90.5  (1999).  Scrpeli.  Production  of  compounds  of 
aluminium  and   nitrogen.      Nov.   24. 

18,923  (I999V  Boult  (Ladd).     See  under  IX. 

11,263  (1909).  Pezzolato.  Treatment  of  pyrite  ashes. 
Nov.  24. 


VIII.— GLASS,    POTTERY,    AND    ENAMELS. 
Applications. 

27,127.  Thompson.  Manufacture  of  glass  from  cheap 
material.     [Addition  to  No.  8974  of  1909.]     Nov.  22. 

27,253.  Kalmykoff.  Decorating  pottery,  glass,  etc. 
Nov.  23. 

27,630.  Crush.     Treatment  of  china  clay.     Nov.  27. 

Complete  Spe('Ikic.4tiun.s  Accepted. 

■'  11.633  (1909).   Heller     and     Baumgartl.      Manufacture 
of  ceramic  ware.      Dec.  1. 

18,923  (1909).   Boult  (Ladd).     See.  under  IX. 


IX.— BUILDING    JUTERIALS,    CLAYS.    MORTARS, 

AND    CEMENTS. 

Applications. 

26,681.   \Va.xin.     See  under  XlILl. 

26,693.   Earle.     See  under  XIII.l. 

27.311.  (iibbons  Bros..  Ltd..  Masters,  and  Van  Marie. 
Refractory  bricks  and  the  construction  of  walls  of  gas 
retorts,  regenerators,  etc.,  with  said  bricks.     Nov.  24. 

Complete  Specification  Accepted. 

18.923  (1909).  Boult  (Ladd).  Treatment  of  clay, 
bauxite,  kaolin,  etc.     Nov.  24. 


X.— METALS  AND  .METALLURGY. 

Applications. 

2(i,410.  Witter.  Separation  of  zinc  and  lead  from 
mixed  sulphides.*     Nov.    15. 

26.551.  .John.son.     Production  of  steel.     Nov.   16. 

2(i,588.  Soc.  Anon.  Electro-Metallurgiquc  (Proc.  P. 
(iirod).  Refining  steel.  [Fr.  Appl..  May  6,  1909.]* 
Nov.   16. 

27,003.  Soc.  Anon.  Electro-Metallurgique  (Proc.  P. 
tiirod).  Refining  steel.  [Addition  to  No.  26,588  of 
1909.1*     Nov.  20. 

27,132.  Johnson  (Cheni.  |i"abr.  Griesheim-Elektron). 
Melting  and  casting  magnesium  and  its  alloys.     Nov.  22. 

27,201.  Allison  (International  Metal  Products  Co.). 
Iron  manufacture.*     Nov.  23. 

27,364.  Wynne.     Treatment  of  ores,  etc.     Nov.  24. 

27,558.  Lockwood.  Treatment    of    auriferous    and 

argentiferous  ores.     Nov.  26. 

27,609.  Brown.  Annealing  steel  of  the  high-speed  or 
self-hardening  type.     Nov.  27. 

Complete  Specifications  Accepted. 

24,590  (1908).  Borchers.  Treatment  of  titanifcrous 
iron  ores.     Nov.  24. 

24.845  (1908)  and  8842  (1909).  Simpson  and  Oviatt. 
Direct  production  of  steel  or  steel  alloys  from  the  ore. 
Nov.  24. 

24.846  (1908)  and  5802  (1909).  Simpson  and  Oviatt. 
Direct  produotion  of  iron  from  its  oxides  or  oxide  ores. 
Nov.  24. 

5675  (1909).  Boult  (Newell  Manufacturing  Co.).  Metal- 
lising non-motallic  articles.      Dec.    1. 

12,565  (1909)  Crispo.  Extraction  of  copper  from 
copper  residues.     Nov.  24. 


XL 


-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLUR(;V. 
Applications. 

26,649.  New  Ignition  Synd.,  Ltd..  and  Sandy.  Electro- 
lyte for  u.se  in  electric  batteries.     Nov.  17. 

26,844  and  26,845.  Helfenstein.  Electric  furnaces.* 
Nov.  18. 

27,674.  Petersson.  Charging  electric  resistance  furnace-s. 
[Swed.  Appl.,  Jan.  7,  1909.]*     Nov.  27. 

Complete  Specification  Accepted. 

2641  (1909).  Marino.  Treatment  of  wood  for  use  in 
storage  batteries.     Dec.  1. 


XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 
Applications. 

27,141.   Wild.     Manufacture    of    soap    for    toilet    an<l 
other  uses.     Nov.  22. 

27,433.  Greer.     CompoiuKl  lulu'lcant.     Nov.   25. 


Xlll.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,    &c. 


(J.) 


-PiG.MENTS,  Paints. 

Applications. 

26.681.  Waxin.     Stone  preserving  paint.*     Nov.   17. 
26,()93.   Earle.     priming  or  paint  especially  for  use  on 
plaster  or  cement.*     Nov.  17. 

26,729.  Eckford.     Manufacture  of  paints.     Nov.   17. 

Complete  Specifications  Accepted. 
4465  (1909).   Barton.     See  under  VII. 
8686  (1909).    Profes.      Paints.      Dec.    1. 
8967   (1909).    Luciani      and      Battesti.     Apparatus      for 
making  artificial  ultramarine.     Dec.   1. 

13,848  (1909).  Carrick  and  Pattison.  Black  magnetic 
iron  hydrate  for  use  as  a  j)igment.     Nov.  24. 

17,697  (1909).  Sehott.  Waterproof  and  presening 
paints.     Nov.  24. 

(C) — Indli-Rubbek. 
Applications. 

27,005.  Bloxam  (Callender).  Manufacture  of  artihcial 
india-rubber.     Nov.  20. 

27,1.30.  Dreyfus,  Friedl,  Bentley,  and  Clayton  Aniline 
Co.  Manufacture  and  purification  of  india-rubber.  Nov.  22. 

27,385  and  27.386.  Bradley.  Pioduction  of  artificial 
rubber.     Nov.  24. 

27,398.  Black  and  Morton.     Sie  under  XX. , 


XIV.— TANNING,   LEATHER.   (JLUE,   SIZE,   &c. 

Applications. 

27,536.   Beaulieu.     Machine  for  carrotting  hides.     [Fr. 
Appl.,   Dec.   16,   1908.J*     Nov.  26. 

27,573.   CJreaves.     Tanning  hides  or  skins.      Nov.  26. 


XV.— MANURES,    &c. 
Applications. 

26.867.  Mines  de  Manganese  de  Las  Cabesses.  Stimulant 
manure.     [Fr.  Appl.,  Nov.  21,   1908.]*     Nov.   19. 

26.868.  Mines  de  Manganese  de  Las  Cabesses.  Manu- 
facture of  suboxides  of  manganese  for  use  as  manures. 
[Fr.  Appl.,  Nov.  21,   190S.]*     Nov.   19. 

27,650.  Reese.     Organic   phosphates.     Nov.   27. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 
Application. 
26,557.  Epstein.     Treatment   of   sugar   or    the    residue 
thereof.     Nov.  16. 
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XVII.— BREWING,    WINES,    SPIRITS,    &c. 
Applications. 

2().84',l.  Epstein.  Troatmont  of  lactobacilliiip  or  para- 
lactic  culture  or  fermentation.     Nov.   IK 

27.:!l)0.  Braascli.  Production  of  yea,st.  [Addition  to 
No.  10,458  of  1909.     C!or.  Appl.,  Nov."  24.  1908. J*  Nov.  24. 


XVUl.— KOODS;    SAXIT.^TION.    \V.\T1':R 
l'UKll''ICATION;    AND    DI!SINFECT.\NT!<. 

(.•1.) FODDS. 

Applications. 

2G,09I.  Fairwcather  (Jonson).  Preservation  of  food- 
stuffs and  the  like.     Nov.  17. 

26,927.   Blonkinsop.     Treatment  of  Hour.     .Xov.    I'.t. 

(B.) — S.\NiTATioN  :    Water  Puuification. 

-Vl'l'LICATIONS. 

2I),842.  Wetter  (Riedcl).      Softening  water.*     Nov.   18. 

27.1.")o.  Coplans.  Rapid  preparation  of  ))otable  wat  r. 
Nov.  22. 

27.164  and    27,16.").  .\ndrows.     Water    purifying    a',  d 

softening  plant.*     Nov.   23. 

27,<ill7.  Candy  and  Candy.  Apparatus  for  use  in  p',.ri- 
fjing  water.     Nov.  27. 

Complete  Specikication  Acckpthd. 

11,471.  (1009)  Didelon  and  Braut.  Ap|)aratus  for 
rendering  solul)le  and  nitrifying  sewage,  &c.     Nov.  24. 

(C.) — Disinfectants. 

Appliu.\tion. 

27,006.  Little.  Manufacture  of  a  cleansing  fluid  for 
Use  as  a  sheep  dip  or  for  disinfecting.     Nov.  20. 


24,811  (1908).  Brandenberger.     Treatment   and   appli- 
cation of  cellulosic  films.     Nov.  24. 

26,573  (190S).   Pearson    and    Stonehain.     Manufacture 
of  paper,  etc.     Nov.  24. 

8175  (liH)9).   Rinman.     Treatment     of     waste     liquors  J 
from  soda  pulp  mills.      Dec.  1. 

15.555  (IIKIIM.  .Meister,  Lucius,  uiid  Hriining.  ManuJ 
facturo  on  the  paper  machine  of  paper  having  iclief-liko" 
eflfoct.     Dec.  1. 


XX.— FINE    CHEMICAL.-^, 

ESSENTIAL    OILS,    AND 

-Applications. 


.M.K.M.iilDS, 
EXTRACTS. 


26,814.  .Johnson  (Boehringer  und  Sohne).  Prej>aration  I 
of  pharmaceutical  compounds.*     Nov.  18. 

27,030.  Newton    (Bayer    und    Co.).     Manufacture 
pharmaceutical  compounds.     Nov.    20. 

27,357.  Chem.  Fabr.  auf  Actien.  vorm.  E.  ScheringJ 
Manufacture  of  curative  agents,  [.\ddition  to  No.  2.4,50o 
of  1909.     (Jer.  A])))!..  Nov.  28,  11KI8.1*     Nov,  24, 

27.397.  Black  and  Morton.  Production  of  substances  ! 
of  the  terpene  scries.      Nov.  24. 

27.398.  Black  and  Morton.     Production  of  pla.stic  and 
clastic  substances  of  the  terpene  series.     Nov.  24. 

Complete  Specification  Accepted. 

25,433  (1908).  Jensen  (Goldschmidt).  Manufacture  of] 
anhydrides  of  fatty  acids,  especially  acetic  anhydride,  I 
from  fatty  acid  salts.     Dec.   1. 


XXL— ph(iti)(;r.\phic  m.\teri.\i.s  and 

PROCESSES. 

Complete  Specification  Accepted. 

14..502  (1909).   Kogcl.     Method     of     prei)arinp     photo- 
graphic prints.     Dec.   1. 


XIX.— PAPER,    PASTEBOARD,    &c. 
Applications. 

26,657.  Parkin  and  Wilhams.  Non-inflammable  cellu- 
loid or  celluloid  substitute.     Nov.   17. 

27.102.  Pauthonier.  Manufacture  of  new  acetyl  deri- 
vatives of  cellulose.     Nov.  22. 

Complete  Specifications  Accepted. 

19,735  (1908).  Meyer.  Treatment  of  acetyl-  and  nitro- 
cellulose for  making  a  plastic  material.     Dec.  1. 

24.343  (UH)8).  Herz.  Apparatus  for  ol)t«ining  pulp 
from  waste  paper,  etc.     Nov.  24 


XXIL-    EXPLOSIVES,    M.\T(1IKS.    .tc. 
Application. 
27.067.   Noad.     Manufacture    of    matclics    and    taper 
Nov.  22. 

XXIll.— t;ENERAL  ANALYTICAL  CHEMISTRY. 

-Application 
27.131.   Liehtenstein.     Instruments  for  estimating,  com] 
paring,  or  matching  tints  or  colours.     Nov.  22 
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OfTicial  Notices. 


NEW   HOX.   FOREUJN   .SPXRETARV   AND   VICE- 
PRESIDENT. 

Dr.  I'lulolf  Mcssel  has  been  appointed  Hon.  Fortign 
Secretary  of  the  Society  in  the  place  of  the  late  Dr.  Ludwig 
Mond,  E.R.S. 

Prof.  A.  Liveisidge,  F.R.S.,  has  been  appointed  a  Vice- 
President  of  the  Society  in  the  place  of  Dr.  R.  Messel, 
apixiinted  Hon.  Foreign  Secretary. 

CLASSIFICATION     OF     JOURNAL     AND     PATENT 
LITERATURE. 

-     After  .Jannary  1st,  1910,  the  Journal  and  Patent  Litera- 
ture will  be  classified  and  entitled  as  follows  : — 

1.  (Jeneral  Plant ;  Machinery. 

2.  A.  Fuel ;  Gas  ;  Mineral  Oils  and  Wa.\es  : 

B.  Destructive    Distillation  ;    Heating ;    Lighting. 

3.  Tar  and  Tar  Products. 

4.  Colouring  Matters  and  Dyes. 

5.  Fibres  ;  Textiles  ;  Cellulose  ;   Pajjer. 

6.  Bleaching  ;  Dyeing  :   Printing  ;  Fhiisliiiig. 

7.  Acids  ;  Alkalis  ;  Salts  ;  Non-metallic  Elements. 

8.  Glass  ;  Ceramics. 
0.  Building  Materials. 

10.  Metals ;   Metallurgy,    including   Electro-MetaUurgy. 

11.  Electro-Chemistry. 

12.  Fats;  Oils;  Waies. 

13.  Paints  ;   Pigments  ;  Varnishes  ;  Resins. 

14.  India-Rubber ;  Ciutta-Percha. 

15.  Ix^ather ;  Bone  ;  Honi ;  Glue. 
1(1.  Soils  ;  Fertilisers. 

17.  Sugars;  Starches;  Gums. 

18.  Fermentation  Industries. 

19.  A.  Foods  ; 

B.   Water  Purification  ;   Sanitation. 

20.  Organic    Products ;   Medicinal   Substances ;   Essential 

Oils. 

21.  Photogi'aphic    Materials   and    Processes. 

22.  E.xplosives  ;  Matches. 

23.  Analytical  Processes. 

24.  Miscellaneous  Abstracts. 

Chakle.s  G.  Cuksswell,  ticcrcluri/. 


Birmingham  Section. 


SIecUiii/    held    nl    liirmiiiijham     Uiiirfrnitij    tin    Thumduy, 
Orlohtr  -list,   1909. 


DR.    T.    SLATJiU   I'KICE    IN    THE    CUAIK. 


MODKRN    DEVELOPMENTS   OF   THE   GAS 
INDUSTRY. 

BV    W.M.    B.     DAVIDSON,    PH.D.,    D.SC,    F.I.C. 

On  the  9th  of  June,  1810.  the  Bill  promoting  the 
iniorporation  of  the  Gas  Light  and  Coke  Company  of 
Lonilon.  the  first  public  gas  undertaking,  received  Royal 
Assent.     The    actual    inventor   of   gas    lighting,    William 


Murdoch,  was  an  engineer  in  the  employment  of  the 
famous  firm,  of  Boulton  and  Watt,  Soho,  Birmingham. 
Whilst  in  their  service  he  found  time  to  bring  to  a  success- 
ful issui'  experiments  on  the  distillation  of  coal  which  he 
had  begun  in  his  youth.  In  1792  he  installed  gas  lighting 
in  his  house  at  Redruth.  In  1S03  part  of  the  Soho  works 
was  lighted  by  gas,  but  it  was  not  till  1807  that  a  distinct 
advance  was  made  when  the  large  cotton  mill  of  Messrs. 
Phillips  and  Lee,  Manchester,  was  titted  with  a  complete 
gas  installation.  Progress  was  naturally  very  slow  at 
Srst.  Presently  otlier  pioneers,  notably  Clegg  and  Winsor, 
entered  the  liekl.  The  latter  was  the  principal  mover  in 
the  formation  of  the  first  gas  company.  Dining  the  past 
half  century  the  development  has  been  veiy  remark- 
able, and  to-day  the  proportions  of  the  industry  have 
attained  huge  dimensions. 

A  rough  estimate  of  the  annual  production  of  gas, 
coke,  and  residuals  by  the  gas-works  of  (lie  United 
Kingdom  is  given  below  : — 


Materials  used — 
Coal  for  gas  making    tons 
Oil       ..         „         ,.       galls. 
Oxide  fur  purilication    tons 
Lime    .. 
Products  sold — 

Gas c.  .ft. 

Coke,  breeze  and  dust  tons 
Ammonia  as  sulphate  „ 
Tar    (coal    and    C.W. 

gas) 

.Sulphur  in  spent  oxide  „ 
Cyanogen    as    sodium 

prussiate    ,, 

Spent  linu'    ,, 

Retort  carbon    ,, 


Quantity. 


Value. 


16,000,000 

80,000,000 

70,000 


i90,uoo,(ioo,noo 

8,000,000 
165,000 

900,000 
70,000 


3,000 
5,000 


10,000,000 

700,000 

80,000 


24,000,000 
5,000,000 
1,800,000 

900,000 
#100,000 

90,000 

Practically  nil. 

7,600 


Approximately  11  per  cent,  of  the  gas  made  is  ear- 
buretted  water  gas. 

On  the  Continent,  the  magnitude  of  the  gas  industry, 
relative  to  the  population,  is  much  smaller.  The  total 
((uantity  of  coal  carbonized  for  gas  in  Germany  is  only 
■")i  million  tons  per  annum,  25  per  cent,  of  which  comes 
from  England.  Coal  in  Germany  costs  on  an  average 
about  20s..  whilst  coke  is  sold  at  25s.  a  ton. 

In  the  United  States  earburetted  water  gas  l)ulks 
more  largely  in  the  public  supply  than  coal  gas.  I  have 
not  been  able  to  obtain  definite  estimates  of  tho  gas- 
making  materials  used  in  that  country. 

During  the  eighties  and  nineties  the  rate  of  increase  in 
the  output  of  gas  in  this  country  was  seven  or  eight  limes 
the  rate  of  increase  in  the  ];opulatioii.  Naturally  this 
extraordinary  development  (ouJd  not  be  maintained  for 
very  many  years,  and  so  it  is  not  surprising  that  the  last 
decade  has  witnessed  a  considerable  slackening  in  the 
demand  for  town  gas. 

I  have  c:ompiled  from  "  Field's  Analysis "  the  gas 
outputs  for  24  of  the  largest  gas  undertakings  in  tho 
United  Kingdom  for  the  years  1888,  1898,  and  1908, 
together  with  the  decennial  percentage  increments  for 
the  two  intervals  in  nuestion. 

Tile  MetiO))olitan  companies,  it  will  be  observed,  are 
Mialiing  l(!ss  rapid  progress  than  the  provincial  under- 
takings, whilst  London  suburban  companies  shew  an 
abnormally  liigli  rate  of  increase.  This  is  only  what 
might  have  been  expected.  It  is  gratifying  fiom  the 
manufacturer's  point  of  view  that  in  spite  of  economies 
in  the  consumption  of  gas  for  lighting  purposes,  the 
ever-growing  competition  of  electricity  for  the  supply  of 
light  and  power,  and  the  intioduction  of  producer-gas 
plants  in  large  factories,  the  average  rate  of  increase  in 
tho  out])Ut  of  gas  is  still  more  than  double  the  rate  of 
increase  of  the  population.  ■> 
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Uas  out-put  of  24  oj  the  largest  underlakiiujs  oj  the  United 
Kiiujdom. 


Nainu, 


HUlloas  of  cable  fee 


1888.   1898.   1908.  1888—  1898— 
1898.  I  1908. 


Decemiial 

percentage 

increase. 


Gat,  Light  k  Coke  Co. 

South  MetropoUtan  Co. 

Birmmghain  Corpora- 
tion   

Glasgow  Corporation  . 

Manchest4-*r  Corporation 

Commercial  Co 

Sheffield  Co 

JTewcastlc-on-Tync  Co. 

Brentford  Co 

Bristol  Co 

Nottingham  Corpora- 
tion   

Leicester  Corporation 

West  Uani  Co 

Salford  Corporation  . .   ' 

Dublin  Corporation  . . 

Tottenham  Co 

Oldham  Coritoration  . 

South  Suburban  Co.  . 

Portsea  Co 

Croydon  Co 

Brighton  Co 

Wandsworth  Co 

Plymouth  Co 

Bolton  Corporation  . . 


18610  I  22400 
5890         9825 


Totals 51677  1  72786 




3722 
2706 
3046 
1989 
1649 
1668 
1031 
IS-IS 

1405 
900  1 
579  ' 
843 

1233 
279 
810 
747 
565 
389 
821 
311 
508 
629 


6531 
6356 
4168 
2614 
2424 
2519 
1658 
1798 

1697 
1451 

1009 

1346 

1447 

526 

1094 

1121 

764 

673 

1027 

631 

836 

885 


23740 
12790 

7328 
7034 
5779 
3369  ' 
3474 
3350 
2866 
2684  , 

2109  I 

2062  I 

1903   , 

1716   I 

1555 

1495 

1471 

1293 

1384 

1293 

1261 

1105 

1096 

1022 


20-4 
60-8 

48-6 
98-0 
36-5 
31-4 
47-0 
51-0 
60-8 
33-4 

20-8 
61-2 
74-2 
59-7 
17-4 
87-5 
35-0 
50-0 
35-2 
73-0 
25-1 
102-9 
64-6 
40-7 


93179 


40-8 
aver. 


e-0 
30-2 

32-5 
31-3 
39-0 
28-9 
43-3 
33-0 
72-9 
49-2 

24-2 
42-1 
88-6 
27-5 
7-5 
185-9 
64-5 
15-3 
81-2 
92-1 
22-8 
75-1 
31-1 
16-5 


28-0 
aver. 


If  we  analyse  the  figures  for  indiviilunl  y%;-Aii,  we  liml 
that  the  weather  is  the  most  important  factor  to  be 
considered  as  affecting  the  consumption.  In  particular 
the  presence  or  absence  of  fogs  lias  a  inarkiMl  (<ffrct. 
Now  that  H  very  considerable  proporlion  of  town  gas  is 
used  for  industrial  pur})oses  we  also  tind  a  rollection  of 
the  state  of  trade  in  the  annual  records  of  the  gas-works. 
Thus  it  ma>  happen  that  a  curve  repi-cscnting  the  annual 
output  of  gas  for  a  given  town  may  bo  somewhat  irregular 
and  may  even  e.xliibit  an  ocuasional  fall.  The  incomes 
from  the  different  by-products  are  subject  to  the  market 
fluctuations  which  are  sometimes  rapid  and  unforeseen. 
The  cost  of  coal  and  oil  also  varies  from  lime  to  time 
and  thus  the  selling  price  of  gas  is  subject  to  frequent 
alteration.  The  case  of  Birmingliam  will  serve  to  illustrate 
these  fluctuaticms.  The  following  diagram  indicates  the 
progress  made  during  the  last  SO  years,  the  curves  repre- 
senting (1)  the  output  of  gas,  (2)  the  price  of  gas,  (3)  the 
income  from  coke,  (4)  the  income  from  animoniacal 
liquor,  (5)  the  income  from  tar. 
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The  following  figures  are  compiled  from  "  Field  s 
Analysis "  for  the  year  1908  for  27  gas  undertakings 
representing  .')0  per  cent,  of  the  total  gas  industry  of  tli. 
United  Kingdom.  It  permits  of  an  interesting  comparison 
of  materials  carbonized,  capital  employed,  price  of  gas. 
quality  of  gas  prescribed  and  supplied  and  the  burner 
used  for  testing  purpose.^. 


Xauie. 


For  the  year  1908. 

Sale 

price 

Oil 

ol  gas. 

Coal 

for 

Capital 

Average 

carbon- 

C.W. 

em- 

Pence 

ized. 

Gas. 

ployed. 

per 

1000 

ch.  ft. 

Illuminating 
power  of  gas. 


Stan- 
dard. 


Sup- 
plied. 


Caudle.-^ 


Uas,  Light  and 
Coke 

.South  Metro- 
politan .... 

Birmingham* 

tilasgowt  .... 

Manchester; . . 

Commercial  . . 

Shelfleld 

LecdsJ 

Xewc.istle    . . . 

Brentford  .... 

Bristol    

NottinKhamJ  . 

Edinburgh  and 
LcithH 

Bradford   

J.'Mce.'*ter   .... 

West  Ham    . . 

Salford} 

Dublin 

Tott^■nham    . . 

Oldham} 

South  Suburban 

Portfiea 

Croydon  

Brighton    .... 

Wand.»wortli.. 

Plynioutht  . . . 

Boltou} 

Totals  . . . 


Thous. 
tons. 


Tlious. 
galls. 


1710      14167 


1183 
572 
739  I 
421 
202  ' 
327 
180 
301 
182 
280 
194 


17« 

204 

180 

101 

167 

77 

H3 

119 

i:i0 

113 

K2 

71 

71 

66 

100 


8020 


2709 
2S25 

665 

64 

2609 

65 

500 


3430 

1268 

368 

897 

insi 

1109 

822 

1133 


Xhnus, 
£ 

13856 

5519 
2909 
236U 
2741 
1426 
973 
1871  , 
2214  I 
1118  ! 
1411 
1156 

1033 

1188 

1309 

1134 

942 

1248 

617 

607 

«2n 

473 
691 
711 
36 1 
400 
800 


50,297 


32-9 

26-0 
23-9 
27-7 
27-4 
29-2 
15-0 
24-8 
21-4 
32-6 
23-3 
30-3 

34-4 
23-4 
28-2 
31-9 
20-5 
42-5 
29-0 
23-6 
30-4 
31-1 
3»-2 
36-1 
23-8 
21-7 
29-5 


(Aver.) 
28-3 


161 

141 

15, 
16, 

14^ 

16i, 

14. 

16(6 

14, 

14i. 

12| 

20, 
16. 

141 

18. 
16, 
141 

"l 

141 

14. 
14. 
16. 
14, 
14, 
16, 


16-91 
l«-2i 

18-5; 

1 7-.'V« 
15-1» 
17-4j 
1 5-5  J 
16-2i 
13-0, 
l«Os 
l«-3s 

20-4, 
17-0. 
ir.-8s 
H-71 
10-3, 
l>i-5, 
1.1-51 
20-3T 
l5-2» 
14-2» 
14-6. 

14-9; 

1 4-6. 
18-2, 


*  Year  ending  31st  March,  1909. 

t       „         „        3l8t  .May,    190S. 

X       „         „        31st  March.   1908. 

1      .,         ,.        16th  May,  1908. 

,  By  flat  tlanic  burner. 

.  By  London  Arg,ind  burner.  No.  1. 

,  By  15  Hole  Argand  burner. 

1  By  Metropolitan  Argand  burner.  No.  2. 

Gas  Lighting. — ^The  introduction  of  the  u]Mighl  iiuan- 
descent  mantle  by  Aiier  von  Welsliacli  about  the  year 
ISSIl  for  a  lime  llirialentil  lo  liavc  a  prcjudiiial  effect 
on  ibe  dc\elopnienl  of  coal  gas  just  jis  the  motlern  inclullic 
lilanient  lamp  has  given  electricity  uuderlakings  i  ause 
for  alarm.  In  the  one  ease  the.  iliity  of  ont^  cubic  loot 
of  gas  was  iiicrea.sed  from  ;i  to  2(1  candles,  in  the  olhcr 
the  efficiency  as  compared  with  the  carlum  HIanicnt 
lamp  has  been  trebled.  The  Welsbach  mantle,  however, 
has  proved  a  blessing  to  the  gas  industry  in  the  later 
days  of  compel ition.  The  last  decade  has  seen  the 
inti'oiluclion  of  the  invt'rt4'<i  mantle  which  gives  a  hii:her 
cl!iciency  ihan  the  upright,  is  easier  to  handle,  and  Iciuls 
itself  to  more  artistic  arrangement  of  the  liftings.  Invi  iicii 
burners  are  now  much  used  in  small  units  of  III  tn  'M\ 
candles,  a  further  economy  in  the  lighting  of  small  rooms 
being  thus  effected. 

With  gas  at  2s.  6d.  per  1.000  cubic  foot  giving  an 
eflicioncy  of  20  candles  per  cubic  foot,  I.OIKI  candle-hours 
cost,  for  gas  only.  l-.iOd.,  whilst  with  electricity  al  3}d. 
per  unit  and  Osram  lamps  giving  an  efficiency  of  "IH) 
candle  per  Watt  the  same  amount  of  light  costs,  for 
electricity  only.  3-!K)d. 

Much  ingenuity  hss  been  expended  in  the  improvement 
of  burner?  and  mantles,  and  new  devices  are  continually 
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apijearing  on  the  market.  We  would  seem  to  be  ivithin 
measuiable  distance  of  the  ideal  burner  which  can  be 
turned  on  or  extinguished  by  tap  or  switch  without 
the  aid  of  by-pass.  Incandescent  gas  lighting  can  only 
be  rendered  rehable,  however,  by  attention  to  the  burners, 
maintenance  of  a  uniform  gas-pressure  of  two  to  three 
inches  (water  gauge)  and  fairly  uniform  calorific  value. 
Flat  flarae  burners,  on  the  other  hand,  do  not  require 
a  greater  pressure  than  two  or  three-tenths  of  an  inch. 
Some  gas  companies  now  undertake  maintenance  of  the 
burners  of  consumers  in  the  belief  that  a  httle  attention 
of  this  kind  is  more  appreciated  than  a  small  reduction 
in  the  price  of  gas.  The  increase  of  pressure  in  the  gas 
mains  has  not  proved  to  be  a  cau.se  tor  alarm  so  far  as 
leakage  is  concerned. 

Street  lighting  and  the  illumination  of  large  rooms  is 
accomplished  most  effectively  by  high-jiressure  gas 
consumed  in  burners  of  special  construction  fitted  with 
strong  mantles.  There  has  been  considerable  develop- 
ment along  this  Une  during  the  last  five  years.  Tliis  would 
have  been  much  greater  had  it  not  been  for  the  additional 
expense  entailed  by  the  erection  of  compressing  jjlants 
for  the  different  installations.  When  high-pressure  gas 
is  supplied  from  the  gas-worlis  in  special  mains  such  as 
are  being  laid  in  Birmingham  and  some  other  towns, 
no  extra  outlay  on  the  consumer's  part  will  be  necessary 
and  he  will  thus  be  able  to  derive  immediate  benefit, 
whilst  the  streets  will  have  the  full  advantage.  The 
best  type  of  high  pressvu'e  butiner  has  an  efficiency  of 
60  candles  per  cubic  foot,  that  is,  three  times  as  much 
as  the  ordinary  burner.  The  pressure  required  is 
about  50  inches  (water  gauge)  or  2  lb.  per  square  inch. 
The  cost  for  gas  only  at  2s.  per  1.000  cubic  feet  (assuming 
a  lower  price  for  gas  in  bulk),  is  thus  only  0-40  of  a  penny 
per  1,000  candle  haul's.  To  equal  this  figure  electricity 
must  be  supplied  with  tiame  arcs  (efficiency,  three  candles 
per  watt)  at  l}d.  per  unit.  So  successful  has  high  pressure 
gas  proved  itself  for  street  lighting  that  electric  arc 
lighting  already  installed  has  had,  in  a  large  measure, 
to  give  way  to  it.  Berlin,  which  is  looked  upon  as  the 
foremost  city  in  Europe  in  the  matter  of  street  illumination 
has  decided  in  fj^vour  of  the  inverted  high-pressure  gas- 
lamp,  and  it  would  apjjcar  that  London  is  going  to  follow 
suit  judging  from  the  fact  that  a  deputation  of  the  Streets 
Coiuniittee.  after  visiting  and  carefully  examining  the 
systems  of  lighting  in  some  of  the  jjrincipal  Continental 
cities,  recommended  in  .July  last  '"  that  high-pressure 
incandescent  gas-lamps  with  inverted  burners  should 
be  adopted  as  the  illuminant  :  but  where  gas  is  impractic- 
able, electricity  with  open  arc  and  flame  arc  lamps  should 
be  installed."  I  think  this  must  be  looked  upon  as  a 
great  victory  for  gas  lighting. 

(i.vs  Heating. — Hitherto  the  gas  fire  has  not  been 
regarded  as  an  economical  means  of  heating  a  room, 
however  convenient  it  may  be,  and  owing  to  defects  of 
construction  in  older  types  it  had  acquired  somewhat  of 
an  evil  reputation.  Within  the  la-st  year  or  two.  however, 
great  iniprovements  lia\e  been  made. 

ll  has  been  generally  recognised  tlial  lailiation  must 
play  an  important  part  in  the  healing  of  a  room,  and  the 
eapacioiLs  bed  of  "  fuel  ""  has  been  aliandoned  in  f.avour 
of  single-row  tubular  pyramid  '"  fuel."  .-^n  elaborate 
piece  of  research  on  a  gas  fire  of  the  modern  type  retened 
to  has  been  carried  out  at  Lt^eds  University.  The  results 
were  published  in  June  last,  and  the  conclusions  are  as 
follows  : — 1.  The  total  radiation  from  an  open  gas  fire 
is  about  32  per  cent.,  and  this  is  unaffected  by  the  amount 
of  ventilation  thiough  the  room.  2.  No  carbon  monoxide 
escapes  under  ordinary  conditions  inio  tin-  room,  and  very 
little  is  ever  found  in  the  Hue.  3.  About  30  per  cent,  of 
the  heat  generated  in  the  stove  passes  directly  into  the 
flue.  This  figure  varies  with  the  volume  of  air  passing 
through  the  stove  flue.  1.  There  is  no  necessitj^  for 
products  of  combustion  to  enter  the  room  and  cause 
discomfort.  5.  Reflectors  may  be  usefully  employed  to 
produce  a  sensible  increase  of  radiation  into  the  region 
where  it  is  most  wanted. 

A  thermal  efficiency  of  70  per  cent,  (half  by  radiation, 
half  by  convection)  isjjrobably  more  th.m  three  tipes  as 
much  as  that  of  a  good  coal  fire.     Gas  of  a  nett  oslorific 


value  of  540  B.Th.U.  per  cubi.  loui  ,.t  J>.  ui.  per  1,000 
cubic  feet  gives  18,000  heat  units  for  a  pcnnv,  whereas 
coal  of  a  calorific  value  equal  to  14,000  heat  units  per  lb. 
at  18s.  8d.  per  ton  (Id.  for  10  lb.),  gives  140,000  units,  or 
eight  times  as  much.  On  this  basis  a  gas  fire  is  more  than 
twice  as  costly  as  a  coal  fire.  Nevertheless,  just  as  the 
special  advantages  of  dectric  power  under  certain  eircum- 
stances  outweigh  the  doubling  or  trebling  of  the  cost  per 
brake  horse  power  as  compared  with  gas  or  steam,  so  the 
convenience,  cleanliness  and  labour-saving  of  the  gas  tire 
recommend  its  use  to  the  average  householder.  With 
reductions  in  the  price  of  gas  and  further  improve- 
ments in  the  appliances,  it  is  not  too  much  to  hoj>e  that 
gas  fire„s  will  be  more  generally  used  in  the  future.  From 
the  point  of  view  of  smoke  abatement  this  is  a  consum- 
mation devoutly  to  be  wished. 

Mr.  Onslow,  Superintendent  of  th(;  Gas  Factory,  Koyal 
Arsenal,  W  oolw  ich.  a  pioneer  of  high  pressure  gas  hghting, 
has  done  much  to  bring  into  prominence  the  utility  of  hiab 
pressure  gas  foi'  rapid  heating  and  high  temperature. 
The  advantages  of  pressure  gas  over  the  ordinary  blowpipe 
lie  in  the  simpUcity  of  the  fittings  arid  the  ease  with  which 
the  pressure  can  be  altered  at  will.  The  furnaces  now 
used  with  high  pressure  gas  for  annealing  shells,  &c.,  in 
the  Arsenal  are  of  the  simplest  construction,  and  work 
with  coal  gas  at  2Ub.  pressure.  Temperatmes  of  1600°  C. 
can  be  attained  without  much  difficulty  in  small  furnaces 
and  thus  most  metals  can  be  melted.  There  is  reason  for 
believing  there  will  be  important  developments  in  this 
branch  of  the  industry  before  long. 

Gas  fok  Cooking. — In  most  well-equipped  households 
the  gas-cooker  is  regarded  as  a  necessary  adjunct  of  the 
kitchen.  The  fitting  of  a  thermometer  tliough  the  side  of 
the  oven — not  a  usual  practice,  but  one  to  be  recommended 
— and  the  use  of  a  quadrant  or  slow  movement  tap,  render 
it  easy  to  regulate  the  oven  temperature  to  a  nicety  withoiit 
opening  the  door,  thus  ensuring  complete  success  every 
time — a  great  consideration  with  both  manirfacturer  and 
consumer.  Attempts  to  effect  economy  by  preheating  the 
air  required  for  combustion  by  means  of  the  waste  products 
have  hitherto  proved  only  partially  successful.  Stoves 
fitted  with  appliances  for  hot  water  circulation  arc  now 
on  the  market. 

Some  years  ago  slot  or  prepayment  meters  for  Ijulli 
lighting  and  cooking  wfere  introduced.  In  this  class  of 
business  it  is  the  usual  practice  to  supplj-  meter  and  fittings 
free,  but  to  charge  the  gas  at  a  higher  rate.  In  many 
tow  US  prepayment  consumers  ai-e  in  the  majority.  The 
system  has  been  a  powerful  agent  in  popularising  gas 
lighting  and  cooking  amongst  the  working  classes. 

Gas  for  motive  power. — Some  30  years  ago  the 
indicated  thermal  efficiency  of  the  best  gas  engines  was  only 
16  per  cent.  ;  to-day  it  is  37.  To  show  the  position  of  gas 
as  regards  cost  of  moti\e  power  the  following  estimates  of 
the  cost  of  a  brake  horse  ]iower  hour,  and  the  data  on 
which  they  are  based,  for  steam,  gas,  and  electricity,  may 
be  useful : — 


'rticrnial 

t.ost  per 

eltlciuncy. 

B.H.P.  hour 

per  cent. 

d. 

6 

Fuel,     14,000     B.Th.U.'s 

per  lb.,  at  7s.  6d.  per  ton 

0-ia 

Go» 

30 

Gas,  540  B.Th.U.'s  per  cb. 
ft.,  at  Is.  8d.  per  1000 

cb.  ft. 

0-31 

EUetricOg 

86 

Jd.  pel  unit 

0-66 

The  above  figines  only  include  fuel,  solid  or  gaseous, 
and  electric  energy.  I^abour  costs  are  not  reckoned. 
The  fuel  required  w"ith  a  suction  gas  plant  is  said  to  work 
out  at  only  one-tenth  of  a  penny  per  B.H.P.  hour,  but  in 
this  case  "the  cost  of  gas  manufacttire  must  be  a^ded. 
Without  entering  into  a  discussion  of  the  relative  merits 
of  different  sources  of  motive  power,  suffice  to  say  that  the 
perfecting  of  the  gas  engine  has  greatly  stimulated  the 
demand  for  town  gas  for  power  purposes  in  recent  yean. 

b2 
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So  luultiiariuus  aru  thu  applications  of  gas  that  gas 
supply  lias  Ijccome  quite  a  sciuiice  in  itself,  apart  from 
gtts  mannjactttre.  This  Ims  been  rocogiiisod  by  Iho  City 
aiul  Guilds  of  London  Institute  whose  txniuination  papers 
are  now  sot  year  by  year  since  1SH)8  in  gae  supply  as  «ell 
as  in  gas  engineering. 

QuALiTV  OF  GAS. — Throughout^the^country  the  propor- 
tion of  gas  sent  out  during  daylight  hours  has  continued  to 
increase  in  a  sutisfaclory  manner.  To-day  not  a  few 
gasworks  boast  of  a  day  load  exceeding  iiO  per  cent,  of 
tile  total,  and  as  only  a  small  proportion  of  the  nightly 
output  is  consumed  in  flat  flame  burners  one  may  well  ask 
the  question  :  '"  What  is  the  utility  of  the  test  of  illtunin- 
ating  power  in  such  cases  ?  "  Gas  engineers  arc  in  the 
haliit  of  iiiMi|ilaining  of  the  injustice  of  the  tests  and 
restrictions  imposed  on  town-gas.  Some  have  expressed 
the  view  that  gas  should  bo  as  untrammelled  in  this 
respect     as     electricity.     This     opinion     represents     one 

♦xliemc.  You  will  tiiid  the  other  in  the  words  of  Prof. 
I.  K.  Armstrong,  qu()t(<d  from  liis  pre«sidcntial  address 
delivered  to  the  Chemical  (Section  of  the  British  Associa- 
tion at  Winnipeg  last  August.  .Speaking  of  the  gas 
industry  he  said  :  "  On  the  engineering  side  it  had  been 
carried  to  a  high  pitch  of  perfection,  but  on  the  chemical 
side  it  had  ever  fallen,  year  after  year,  to  a  lower  state.  The 
quality  of  coal  gas  was  such,  especially  since  the  with- 
drawal of  the  sulphur  clauses  from  Acts  of  Parliament 
by  which  th(^  industry  was  regulated,  that  gas  was  almost 
unusable.  Had  not  chemists  eiitireh'  tiiuonncctcd  with 
the  gas  industry  vastly  improved  the  methods  of  burning 
it,  gas  would  long  since  have  fallen  into  disuse." 

Let  us  look  at  tliis  question  for  a  moment.  The  very 
rich  coal  gas  of  30  yeai-s  ago  is  no  longer  required.  In 
those  times  it  was  not  practicable  to  make  anything  but 
lic'li  gas  because  of  the  low  temperatures  of  carbonization 
that  were  available.  There  is  no  disputing  the  assertion, 
however,  tliat  town-gas  has  been  on  the  down-grade 
for  some  years,  in  respect  to  liolh  illuminating  j)ower  and 
calorific  value,  wliich  to  a  certain  extent  go  hand  in  hand. 
The  Metropolis  has  always  been  looked  to  for  a  leatt  in 
tliese  matters.  Gas  referees  were  established  in  London 
by  the  Act  of  1868.  At  the  same  time  Sugg's  Xo.  I  London 
Argand  burner  was  adopted  for  testing  the  gas  for  candle- 
power.  Tiie'gas  was  burnt  at  tlie  rate  of  .5  cubic  feet  an 
hour  on  a  l)ai-j)hotometer  and  tested  against  the  standard 
gi\cn  by  two  candles.  This  method  continued  in  use  in 
London  until  1898  when  tlie  table  photometer  and  ten- 
candle  j/ontane  standard  were  introduced  to  give  greater 
refinement  in  testing.  The  gas  was  now  not  consumed 
at  the  rate  of  five  cubic  feet  an  liour,  liut  at  a  \ariablc 
rate  so  as  to  give  a  light  equal  to  1(>  (-andles.  The  sulphur 
clauses  wore  abolished  liy  the  London  Gas  .\(t  of  190.5, 
and  the  ammonia  teste  were  gixen  up.  Previously  the 
limit  to  sulphur  other  than  in  tlie  form  of  sulphuretted 
hydrogen  had  been  17  grains  per  100  e.  ft.  in  summer, 
22  in  winter;  the  limit  for  ammonia  being  4  grains  per 
100  e.  ft.  At  the  same  time  the  No.  1  Argand  burner, 
which  at  the  lime  of  its  inception  was  sujiposcd  to  be 
capable  of  obtaining  the  highest  possible  duty  from  the 
gas.  was  discarded  in  favour  of  a  superior  contrivance,  the 
iMetrojiolitan  Argand  Burner.  Xo.  2.  which,  chiefly  by 
virtuf^  of  an  air-damper,  gets  alout  10  per  cent,  better 
value  out  of  16  candle  coal  gas,  and  still  more  out  of  lower- 
grade  gas  or  mixed  gas.  The  South  Aletroiolitan  Co.  and 
the  Commercial  Co.  received  the  further  privilege  of  a 
reduction  in  standard  from  16  to  14  caiulli  s.  Testing  for 
calorific  value  was  inaugurated.  l>ut  no  restriction  was 
imposed.  Quite  recently  the  tias  Light  and  Coke  Co. 
obtained  Parliamentary  .sanction  for  the  absorjition  of  the 
West  Ham  Co.  and  a  reduction  in  standard  from  16  to 
14  candles  as  tested  by  the  new  burner.  The  Gas  Company 
did  not  get  things  all  its  own  way,  however,  and  an 
additional  restriction  in  the  form  of  a  calorific  value  test 
was  imposed.  The  gas  undertaking  is  now  bound  to 
sup|jly  town  gas  of  a  calorific  value  not  less  than  496 
British  Thermal  I'nits  per  cubic  foot.  nett.  but  will  only 
be  penalised  whenHie  figure  falls  befow  44tiL  Most  gas- 
works, I  take  it,  would  gladly  submit  to  these  dual  tests 
in  preference  to  their  present  exacting  ilhiniinating  power 
standard.     Table  III.  gives  one  some  idea  of  the  variety 


of  the  methods  in  present  use  for  ascertaining  candle- 
power.  In  addition  to  those  mentioned  there  are  se\cral 
typos  of  flat  flame  and  lu-hole  Argand  burners  in  use. 
The  difference  between  two  tests  with  different  burners 
may  be  as  much  as  six  canilles.  Differences  of  two  candles 
may  be  obtained  by  aitilicially  altering  the  atmospheric 
conditions  of  a  nadly-constructcd  photometer-room. 
It  is  no  wonder  then  that  the  relegation  of  the  illuminating 
power  test  to  a  subsidiary  position  will  be  welcomed  by 
both  engineer  and  chemist. 

Tests  for  sulphiuetted  hydrogen  and  ammonia  do  not 
intimidate  the  gas  manufacturer.  In  these  days  of 
perfcclid  mechanicul  appliances  and  methods,  the  escajH' 
of  sulphuretted  hydrogen  into  the  town  mains  is  a  very 
rare  o.cunence  ;  ammonia,  on  the  other  hand,  is  too 
valuable  to  lose. 

One  of  the  questions  of  the  hour  in  the  gas  industry  is  : 
"  What  quality  of  gas  is  called  for  7  "  Kcgard  must  of 
course  bo  had  to  modern  conditions  of  high  carl  oiiizing 
temperatures,  vertical  retorts,  chainber-ovens,  and  other 
improved  gas-making  plant,  and  to  tlie  fact  that  high 
candle-puwcr  as  tested  by  llat-flame  or  Argand  burner  is 
no  longer  a  necessity.  A  conference  of  411  iiii'nian  gas- 
chemist*  answered  the  question  in  May  last  as  follows  : — 
(1)  A  standard  calorific  value  of  544  B.Th.U.  jH-r  cubic 
foot,  gross  value,  say,  4!:0  nett.  (This  is  the  standard 
observed  by  the  Berlin  municipal  gas  undertaking,  it  may 
be  remarked.)  The  calorific  value,  they  further  state, 
shoultl  be  as  uniform  as  possible,  and  should  not  fall 
below  524  gross,  or  say  472  nett.  (2)  Tests  of  illumi- 
nating lower  are  superfluous.  (3)  A  jiiojortion  of  2.")  per 
cent,  of  carton  monoxide  is  permissible  in  mixed  gas. 
(4)  The  gas  must  always  be  completely  purified  from 
sulpluircttcd  hydrogen,  but  seeing  there  is  at  present 
no  process  which  can  be  applied  on  a  practical  scale  for 
the  removal  of  other  sul))hur  compounds,  which  exist 
only  in  minute  quantities  in  the  purilied  gas  as  usually 
supplied,  no  limit  can  be  fixed  for  this.  (5)  Kestrictioiis 
of  tlie  amounts  of  ammonia,  cyanogen,  naiihthalene,  carbon 
dioxide,  oxygen,  nitrogen,  and  of  the  specific  gravity  are 
unnecessary. 

I  think  1  should  be  giving  expression  to  the  opinion  of 
gas  chemists  in  this  country  by  saying  we  agree  with  all 
the  above  conditions  but  No.  2.  In  the  use  of  town  gas 
a  luminous  flat  or  round  tlame  is  sometimes  absolutely 
necessary,  and  as  the  manufacture  of  a  non  luminous  gas 
of  the  required  calorific  value  is  not  an  impossibility,  it 
is  advisable  to  stipulate  an  easy  standard  of,  say,  12 
candles  with  the  No.  2  ,\rgaiid  burner.  By  the  way, 
this  burner  is  not  the  very  best  obtainable.  The  Grafton 
burner  of  similar  type  is  slightly  better.  Either  will  suit 
the  purpo.se,  however.  The  volume  ]icrcentages  of  the 
dilTcrent  non-essential  ingredients  in  gas  of  averagequnlily, 
as  now  generally  supplied,  not  purified  by  lime,  are  as 
follows  : — Carbon  dioxide.  2  per  cent.  ;  nitrogen,  2  to  16 
jier  cent.  ;  oxygen,  O'fi  iier  cent. ;  naphthalene,  O'OOI  per 
cent.  ;  hydrocyanic  aciil,  0'03  percent.  ;  carbon  bisulphide 
0*02  per  cent. 

Gas  Manufactuue.  I  iider  no  real  obligation  to  produce 
gas  of  high  candle  jiow<m'.  ;ind  with  strong  competition 
to  face  on  all  sides,  the  ga»  engineer  has  set  himself  to 
reduce  costs  of  gas  nianulaclurc  by  every  means  in  his 
power.  The  various  methods  that  have  been  adopted 
to  this  end  may  be  briefly  reviewed  : — 

1.  Working  uilh  ftmilkr  retort  chnrgfx  or  lengthening 
the  period  of  distillation  gives  greater  yield  of  gas  per  ton 
of  coal,  but  labour  costs  increase  and  this  method  is  not 
to  be  r<'C(unmendcd. 

2.  .,4  higher  tonpirature  of  di'^tilltition  affords  a  ready 
means  of  increasing  the  iiuliiul  of  gas.  and  has  been  re. 
sorted  to  quite  generally  throughout  the  country.  Iron 
retorts  were  discarded  in  favour  of  clay  retorts  many  years 
ago;  while  direct  firing  is  now  to  be  found  only  in  some 
small  works. 

Heating  by  means  of  producer  gas  generated  under 
the  retorts  and  the  use  of  the  regenerative  effect  insti- 
tuted by  Siemens  came  into  general  use  twmty  yeai-s  ago. 
In  this  way  not  only  was  the  yield  of  gas  incieased  but 
the  consumption  of  fuel  was  greatly  diminished.  Coal 
which  formerly  produced  9.500  e.  ft.  (ler  ton  gave  11,000 
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or  more.  The  fuel  used  per  100  lb.  of  coal  carbonized 
with  direct  fires  is  about  25  lb.,  with  generators  18,  and 
with  generators  constructed  with  regenerators,  15.  There 
were  some  disadvantages  however.  Capital  and  main- 
tenance charges  were  largely  increased.  Naphthalene, 
a  high  temperature  product  of  destructive  distillation, 
made  its  presence  felt,  as  there  were  now  insuflScient 
heavy  hydrocarbon  vapours  present  to  hold  this  substance 
in  solution  when  condensation  took  place.  Naphthalene 
trouble  kept  the  distribution  department  at  its  wits  end 
for  some  years.  The  symptoms  were  numerous  blockages 
in  the  small  pipes  or  seiviccs  and  the  stojjpage  of  the 
gas  supply.  These  occurred  principally  in  the  summer 
and  autumn.  In  aggravated  cases,  mains  on  the  works 
were  also  blocked.  The  fact  that  stoppages  occurred  more 
frequently  in  July,  August,  and  September  is  accounted 
for  by  there  being  a  wider  range  of  temperatiire  during 
these  months  as  between  day  and  night.  Gas  saturated 
or  nearly  saturated  with  naphthalene  at  summer  heat 
was  sent  out  during  the  day  and  deposited  its  naphthalene 
as  the  pipes  cooled  down  in  the  chilly  evening.  The  amount 
of  naphthalene  in  gas  saturated  at  60°  F.  does  not  exceed 
0"008  per  cent,  by  volume,  whilst  the  average  amount 
present  in  town  gas  is  less  than  one-sixth  of  this,  and  this 
of  it  is  carried  forward  to  the  burner  to  be  consumed. 
Naphthalene,  however,  forms  very  voluminous  crystals ; 
as  small  a  quantity  as  three  grains  may  occupy  a  volume 
of  one  cubic  inch.  The  stoppages  were  detrimental 
in  three  ways.  They  entailed  a  great  deal  of  expense 
in  removal;  they  curtailed  the  consumption  of  gas;  and 
they  gave  gas  a  bad  name.  After  years  of  suffering 
two  or  three  reliable  cures  were  at  length  discovered. 
One  consisted  in  washing  the  gas  on  the  works  with  a 
heavy  oil — creosote  or  anthracene  oil — so  as  to  lemovo 
the  great  bulk  of  the  naphthalene,  and  another  in  adding 
the  vapours  of  suitable  oils  to  the  gas  without  removing 
any  naphthalene  on  the  work:*,  the  oil  only  taking  effect 
when  condensation  commenced.  The  former  method 
depreciates  the  quaUty  of  tlio  gas  to  a  serious  extent 
unless  4  or  5  per  cent,  of  benzol  be  previously  added  to 
the  oil. 

A  combination  of  the  two  methods,  whereby  the  gas 
is  washed  so  as  to  cause  the  removal  of  a  small  portion 
of  the  naphthalene  and  rendered  sufficiently  rich  in  the 
vapours  of  oils  of  the  necessary  vapour  tension,  is  probably 
the  most  economical  and  reliable  way  of  deaUng  with  the 
naphthalene  difficulty.  The  oil  most  suitable  for  vapor- 
izing has  been  found  to  be  crude  naphtha,  distilling  to 
the  extent  of  90  per  cent,  between  140°  and  200  °C.  Less 
expensive  oils  such  as  light  kerosene,  first  ruiuiings  from 
the  distillation  of  caiburetted  water  gas  tar,  or  even 
carburetted  water  gas  tar  itself,  have  been  found 
more  or  less  effective.  With  a  fittle  attention,  a  complete 
cure  can  be  effected  and  maintained  at  an  expense  which 
is  trifling  when  one  takes  into  account  the  enriching  value 
of  the  oU  added. 

Some  idea  of  the  extent  of  the  trouble  and  the  complete- 
ness of  the  cure  may  be  gathered  from  the  figines  for 
Birminsrham,  where  the  curative  process  was  begun  in 
1906. 


Naphthalene  complainte. 

• 

1904. 

1906. 

1906.       1        1907. 

1908. 

16,646 

22,7*8 

530 

96 

46 

Another  difficulty  which  became  intensified  was  '•  stopped 
pipes."  This  trouble  is  rendered  the  more  acute  the 
higher  the  temperature,  the  older  the  coal,  that  is  the  less 
volatile  matter  it  contains,  and  the  lighter  the  charge. 
It  entails  loss  of  gas  and  considerable  labour  costs.  It 
has  been  overcome  by  increasing  the  size  of  the  as(-ension 
pipes,  by  a  proper  system  of  angering  the  same,  and  by 
introducing  a  small  quantity  of  steam  or  a  drip  of  water. 

As  very  high  temperatures  were  attained  the  defects 
of  fireclay  material  also  became  a  source  of  trouble,  a 
pbrtion  of  the  retort  setting  not  infrequently  giving  way. 


Greater  attention  has  therefore  had  to  be  given  to  the 
quality  of  fireclay  goods.  Steps  have  already  been  taken 
by  those  interested  in  the  fireclay  industry  with  a  view 
to  improving  and  standardising  refractory  material 
for   use   on    gas-works. 

3.  A  comhinaHcrn  of  large  charges  with  high  temperalures 
represents  the  acme  ot  perfection  of  modern  methods 
of  carbonization.  Under  similar  conditions  of  temperature 
and  exhaust  the  make  of  gas  per  ton  is  not  so  great  in  this 
case  as  with  smaller  charges  but  the  quaUty  is  decidedly 
better.  The  effect  of  putting  a  large  charge  into  the  retort 
is  to  diminish  the  free  space  above  the  coal  and  to  lessen 
the  degree  of  degradation  of  the  hydrocarbons  to  carbon 
and  hydrogen.  The  carbonizer  finds  he  can  use  more 
exhaust  to  bring  the  gas  down  to  standard,  hence  the  prev- 
alent erroneous  idea  that  heavy  charges  give  a 
larger  yield  of  gas  per  ton  of  coal.  An  analysis  of  the  gases 
will  show  an  increase  in  nitrogen. 

Possessing  the  advantage  of  a  14  candle  standard 
with  No.  2  Argand  burner,  some  gas  engineers  have  been 
at  a  loss  to  know  how  to  manufacture  gas  of  this  low 
illuminating  power  with  the  plant  at  their  disposal.  The 
simplest  way  of  doing  it  is  b;'  "  over- pulling,"  but  this 
can  only  be  done  at  the  expense  of  the  calorific  value  of 
the  gas.  One  occasionally  hears  in  these  days  of  abnor- 
mally high  makes  of  12.500  to  13,000  c.  ft.  pei-  ton  from 
ordinary  coal  carbonized  in  horizontal  retorts,  and  the 
success  is  sometimes  erroneously  attiibuted  to  the  marvel 
lous  working  of  mechanical  devices  suclx  as  retort-house 
governors,  dry  hydraulic-main,  or  steam  in  the  ascension 
pipe.  I  think  it  is  much  to  be  deplored  that  gas-engineers 
have  found  themselves  compelled  to  resort  to  dilution 
of  the  gas  by  "  over-puUing."  The  percentage  of  nitrogen 
has  gone  up  very  considerably  in  many  large  towns  in 
England — not  in  Birmingham,  I  may  say.  In  some  cases 
it  is  as  liigh  as  16  per  cent.  This  is  one  way  of  making 
low-grade  gas — it  is  assuredly  not  the  best  way.  The 
accepted  practice  in  this  country  is  to  carbonize  at  level 
gauge,  that  is,  to  maintain  the  gases  in  the  retorts  at 
atmospheric  pressure  on  the  average.  Working  with 
a  retort-house  governor  and  a  dry  hydraulic  main  this 
gives  a  gas  containing  4  to  7  per  cent,  of  nitrogen,  which 
might  be  regarded  as  permissible — the  theoretical  amount 
is  always  less  than  two  per  cent.  The  German  gas 
engineer  goes  to  the  other  extreme  and  instead  of  "  over- 
pulling  "  maintains  an  average  pressure  in  the  retorts 
of  about  one  inch  (water  column).  The  gas  then  contains 
about  three  per  cent,  of  nitrogen,  but  there  is  undoubtedly 
considerable  loss  through  leakage  into  the  fxunace. 

4.  New^Plant.  Manufacturing  costs  have  been  appre- 
ciably reduced  not  only  by  higher  production  ol  gas 
but  also  by  new  machinery.  A  great  deal  of  meclftnieal 
ingenuity  has  been  expended  in  the  construction  of  stoking 
appliances.  Tw'o  of  the  best  known  of  the  older  types 
are  the  "  West  "  machine  working  with  compressed  air 
and  the  "  AiTol-Foulis  "  working  with  hydraulic  power. 
Of  the  latest  machines  the  "  De  Brouwer  projector " 
which  throws  (he  coal  off  a  revolving  belt  and  the  ''Eiddes- 
Aldridge  "  machine  which  fills  and  empties  the  retort 
at  one  stroke  are  among  the  most  successful.  Both  the 
last-named  are  as  a  rule  electrically  driven.  The  macliine 
most  in  demand  for  modern  carbonizing  practice  is  one 
that  can  almost  completely  fill  the  retort,  the  discharge 
being  effected  by  a  "  pusher." 

Inclined  retorts  were  introdticed  into  England  in  1885. 
They  are  usuaUj'  set  at  an  angle  of  32°  and  dispense  with 
stoking  machinery.  There  are  difficulties  in  charging 
them  satisfactorily.  Much  depends  on  the  nature  and 
size  of  the  coal  and  as  a  rule  they  take  only  the  normal 
charge  of  six  to  seven  cwts.  A  few  settings  of  retorts 
have  been  set  at  45°,  at  which  angle  it  is  possible  to  work 
with   full   charges. 

Vertical  retorts.  A  great  advance  in  carbonizing  has 
been  made  by  Dr.  Bueb  of  Dessau  who  brought  out  the 
vertical  retorts  in  1906.  The  main  advantages  of  the 
Dessau  system  over  the  horizontal  and  incUntd  retorts 
in  common  use  may  be  enumerated  as  follows  : — 1.  Higher 
yield  of  gas  per  ton  of  coal,  and  per  unit  of  ground  area. 
2.  Gas  is  nearly  free  from  naphthalene.  3.  The  yield  of 
ammonia  is  eohsiderably  incre&sed.     4.  The  tar  is  thinner 
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and  contains  le99  froo  carbon.  5.  The  coke  is  large  and 
dense.  6.  Steam  may  be  admitted  with  advantage  at  the 
end  of  the  carbonization  )icriod  to  make  a  certain  amount 
of  water  gas.    7.  The  work  is  easier  for  the  men. 

Tliere  are  now  over  4.UIIII  JJcssau  retorts  in  use  on  the 
continent.  Some  are  four  metios  in  height  and  take 
charges  of  10  ewts.  of  coal  every  ten  hours.  Others  are 
live  metres  long  and  take  a  corresponding  larger  dharge. 
An  installation  of  sixty  Dessau  retorts',  the  first  of  its  kind 
in    England,  has  just   been  completed  in  Sunderland. 

English  engineers  have  not  been  idle  meanwhile.  Theirs 
is  the  higher  ambition  to  perfect  a  continuous  process  of 
charge  and  discharge  in  vertical  retorts.  This  is  an  ideal 
system  of  distillation  which  will  no  doubt  acliieve  ultimate 
success.  At  present  only  a  few  retorts  of  tliis  type  are  at 
work — some  on  the  "  Woodall-Duckham  "  and  some  on  the 
"  (ilover-West  "  system.  The  mechanical  difficulties  have 
been  largely  overcome,  but  so  far  the  carbonizing  results 
are  somewhat  disappointing. 

Cluimber-ovens.  Attention  is  now  being  turned  to  the 
adaptation  of  the  large  coke-oven  to  gas-making. 
Chamber-ovens  are  already  competing  wiih  vertical 
retorts.  Here  again  we  have  to  thank  our  German  friends 
for  the  innovation.  The  original  JIunich  chamber-ovens 
were  inclined,  but  they  ar<^  also  being  built  horizontally 
and  vertically.  The  charge  in  the  largest  size  is  aboiit 
seven  tons.  Their  advantages  over  vertical  retort.s  are  : — 
1.  Still  lower  carbonizing  costs.  2.  Superiority  of  coke 
and  elimination  to  a  great  extent  of  night  work.  No 
accurate  information  is  so  far  available  with  regard  to  gas, 
liquor  and  tar.  It  is  safe  to  say  that  want  of  uniformity 
in  the  gas  made  must  militate  against  their  adoption  on 
small  works. 

The  following  is  a  rough  comparison  of  the  carbonizing 
costs  (charging,  drawing  and  firing)  per  ton  of  coal  for 
the    different   systems. 


Hand 
labour. 

Old 

machinery, 

horizontalB. 

Inclined 
retorts. 

New 
machineTy,    Verticals, 
horizontals. 

Chamber- 
ovens. 

pence. 
32 

pence. 
18 

pence. 
12 

pence. 
8 

pence. 
4 

pence. 

BesidItals.  Let  us  now  briefly  consider  what  progress 
has  been  made  in  the  ))roduction  of  residuals. 

Coke,  Breeze  and  VuM.  The  sale  of  coke  has  been 
encouraged  b3'  paying  strict  attention  to  tho  sizing. 
It  is  now  the  usual  practice  to  screen  the  coke  so  as  to 
prdSuce  large  coke,  small  coke,  one  inch  breeze,  breeze, 
pea  breeze  and  dust  to  suit  the  requirements  of  different 
classes  of  customei-s.  There  is  a  steady  sale  of  considerable 
quantities  of  "  small  coke  "  for  household  use.  Coke-dust 
formerly  sent  to  the  tip  is  now  sold  for  use  in  boiler- 
furnaces  where  special  lire-bars  and  forced  draught  are 
used.  At  some  works,  particularly  in  Germany,  coke 
dust  is  mixed  with  tar  and  converted  into  briquettes  which 
find  a  ready  sale. 

In  1907  "patents  were  taken  out  for  the  manufacture 
of  what  was  described  as  a  new  smokeless  fud  called 
Coalite.  The  material  is  now  produced  on  a  fairly  large 
scale  by  the  British  Coalite  Company  at  Wednesfield  and 
Plymouth.  This  fuel  is  tho  product  of  coal  carbonized 
at  a  temperature  of  1000°F.  as  against  1800°  for  ordinary 
gas  coke.  In  the  process  of  manufacture  the  gas  made 
per  ton  of  coal  is  only  about  5000  cubic  feet,  half  of  the 
total  volatile  matter  of  the  coal  remaining  in  the  coke. 
The  tar  obtained  is  about  20  gallons  and  is  of  a  light 
nature  and  ])articularly  rich  in  parajiins.  The  jield  of 
ammonia  is  70  per  cent,  of  that  produced  at  high  temper- 
ature. Co.dite  ignites  more  readily  than  ordinary  gas 
coke  and  burns  with  more  flame,  but  it  is  only  slightly 
better  in  heating  eflicieney. 

In  view  of  its  greater  efficiency  and  emokelessness,  as 
compared  with  coal,  coke  merits  a  much  larger  sale  for 
household  purposes  than  it  at  present  enjoys. 

Ammonincat  liquor. — There  is  little  to  be  said  regarding 
this  residual.      Synthetic  nitrogenous  manures,  such  as 


oitrolimc.  have  hitherto  failed  to  prejudicially  affect  tho 
sale  of  ammonium  sulphate.  A  consideriible  quantity 
of  gas  liquor  is  new  converted  into  strong  nmmonia  both 
in  this  country  and  on  the  continent.  This  is  found  to  be 
much  more  remunerative  at  present  prices.  (Juite  a  large 
number  of  gas  works  possess  a  sulphate  plant  which 
in  its  in>provcd  modern  construction  is  easily  controlled. 
The  extraction  of  amn'.oiiia  from  crude  coal  gas  in  these 
days  of  perfected  mechanical  appliances  is  very  complete 
indeed.  In  the  linal  wasliing  with  a  lotary  washer  of 
up-to-date  construction  one  may  conhdently  expect  an 
efficiency  of  99  )icr  cent. 

Tar.— Since  the  discovery  and  development  of  the  aniline 
dyes,  coal  tar  has  had  an  attraction  for  the  \iiung  research 
chemist.  The  unfortunate  fact  remains  that  .W  years  ago 
tar  fetched  nearly  double  the  juice  that  it  does  to-day. 
The  cause  of  the  fall  in  i)rice  is  tho  usual  one — the  sujjply 
is  greater  than  the  demand.  Quotations  depend  largely 
on  tho  market  for  pitch.  As  a  dressing  for  roads  a  new 
use  has  been  found  for  gas-works  tar.  It  is  said  to  preserve 
the  surface  of  the  road  from  disintegration  and  suppress 
the  dust  nuisance.  Its  use  is  accompanied  by  diminution 
in  the  expenditure  on  road  cleansing,  watering  and  main- 
tenance. Carburetted  water  gas  tar  is  of  slightly  less  value 
than  coal-tar.  Special  use  1ms  Iji^en  found  for  it  in  the 
marmfacture  of  na)>hthalene  solvent.  It  yields  a  good 
kinil  of  ])itch  which  tinds  a  use  in  the  manufacture  of  special 
varnishes. 

Spent  oxide. — One  of  the  troubles  in  pmifying  the  gas 
by  means  of  oxide  of  iron  has  been  ""  back-]>re.ssure  '" 
caused  by  the  oxide  settling  down  in  a  com])a<t  mass,  and 
thus  offering  excessive  resistance  to  the  passage  of  thi' 
stream.  This  has  been  remedied  in  a  large  nu-a'<ure  by 
alterations  in  the  design  of  the  grids  sujjporting  the 
material.  Various  kinds  of  oxide  ore  are  employed,  but 
they  arc  being  displaced  to  quite  a  largo  extent  by  "artificial 
o.xide "'  prcparcil  from  the  burnt  spent  oxide.  Tliis 
material  is  inactive  towards  sulphuretted  hydrogen 
immediately  after  coming  from  the  kilns  but  after  exposure 
to  the  action  of  air  and  water  for  a  prolonged  period  and 
treatment  with  a  little  lime  and  copperas  it  is  able  to  do 
its  work  satisfactorily,  especially  when  lightened  by  the 
additiou  of  sawdust  or  similar  material.  Nearly  all  the 
sjient  oxide  of  the  gas-works  is  used  for  the  manufacture 
of  sulphuric  acid.  A  sntall  jiroi-ortion  is  bought  by  a 
few  chemical  works  for  the  extraction  of  I'russian-blue 
and  sidphocyanitle.  This  is  said  to  be  a  profitable  business 
only  when  the  oxide  Ci)ntains  at  least  -^  per  cent,  of  the 
former  ingredient.  Lime  for  purification  has  been  largely 
discarded,  especially  in  tho  South  of  England. 

Cyanogen  exiraction. — Ten  or  12  years  ago  and  occasion- 
ally since  then  prussiato  of  soda  crystals  were  quoted 
at  i\  and  5  pence  per  lb.  Tho  price  has  been  dwindling 
dowti  for  some  time  and  during  the  present  year  it  has 
stood  at  threepence.  .Kt  the  former  figure  a  handsome 
profit  could  be  made  if  the  plant  was  sufficiently  large  to 
'  treat  at  least  two  million  cubic  feet  of  crude  gas  per  <Iay. 
At  the  present  time  few  are  bold  enough  to  erect  expensive 
I  appliances  for  the  sake  of  cyanogen  recovery.  In  the 
absence  of  a  cyanogen  recovery  plant  the  im])urity  (only 
0-2  per  cent,  by  volume  of  hydrocyanic  acid)  is  removed 
to  the  extent  of  about  80  per  cent,  by  the  oxide  through 
which  it  has  to  pass.  Pr\issiate  ;)rocessi>8  on  the  I'oulis, 
Davis-Neill.  or  similar  systems  are  now  in  operation  at 
seven  or  eight  large  gas-works  in  England. 

A  description  oT  tne  various  processes  would  cariT  us 

too  far.     Suffice  it  to  say  that  ferrous  hydrate,  sulphide, 

'    or  carbonate   mud   is   the  esst^ntial  ingredient,   the   base 

being  eitlier  annnoiiia,  soda,  or  lime,  or  a  combination  of 

I    these.     One  of  tho  great  difficulties  experienced  has  bei'ii 

1    to   find   a  suitable   washer  to  deal   with   a  heavy  sludge. 

I    The  Holmes  brush  rotary  washer  is  emi)loycd  with  success 

when  the  mud  is  thin  but  troubles  ensue  when  the  sludge 

I    is  inclined  to  be  gritty  or  thick.     The  highly  ingenious 

washer  patented  by  F>-ld  in  HKMi,  though  not  so  high  in 

efficiency  as  one  would  like,  gets  over  tliis  difficulty  very 

satisfactorily. 

It  is  more  profitable  to  treat  the  gas  I>efore  removing  the 
ammonia.  On  the  continent  the  Bueb  prussiate  process  Is 
very  generally  employed     in    the    larger    works.       Tho 
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method  consists  simply  in  running  a  strong  solution  of 
copperas  from  time  to  time  into  a  rotary  washer.  The 
sludge  containing  soluble  and  insoluble  prusfiate  is  sold 
to  chemical  works. 

The  British  Cyanide.s  Company's  patented  process  of 
extraction  has  been  in  operation  at  a  number  of  moderate- 
sized  works  for  some  years.  In  this  process  sulphur  is 
added  to  strong  ammonia  liquor  in  a  suitable  washer 
to  form  polysulphide  which  takes  up  the  hydrocyanic 
acid  to  give  sulphocyanide.  The  resultant  product  is 
sold  in  the  form  of  liquor  to  the  chemical  works. 

Developments  ts  pukification. — Carbon  bisulphide. 
Under  the  old  restrictions  of  the  sulphur  clauses,  lime  had 
to  be  employed  on  a  large  scale.  This  was  sulphided  so 
as  to  remove  the  carbon  bisulphide  as  thiocarbonate. 
At  the  same  time  a  large  proportion  of  the  carbon  dioxide 
present  was  eliminated.  With  the  repeal  of  the  clause.s  the 
use  of  lime  became  no  longer  necessary  except  where  no 
better  means  could  be  found  of  maintaining  the  illuminating 
power.  It  is  possible  to  gain  one  "candle"  byrrraovingail 
the  carbon  dioxide,  but  all  things  considered  it  has  gener- 
ally been  found  miprofitable  to  do  so.  When  the  sulphur 
clauses  were  enacted  the  incandescent  burner  was  not 
known.  The  diminution  in  the  consumption  of  gas  for 
a  given  candle  power  with  incandescent  bmner  was  thought 
to  be  good  cause  for  removal  of  the  sulphiu-  restrictions. 
Nevertheless  the  elimination  of  organic  sulphur,  as  it  is 
called,  would  be  a  welcome  gain  to  the  gas  industry, 
for  there  is  no  gainsaying  that  the  formation  of  even 
minute  quantities  of  sulphuric  acid  in  a  room  cannot  but 
be  harnifid  to  furniture  as  it  is  to  metallic  fittings. 

It  is  not  likely  that  lime  purification  will  again  be 
resorted  to  on  account  of  its  tediousness,  high  cost,  and 
uncertainty,  and  the  difficulty  of  removing  the  malodorous 
product.  Some  hope  of  success  is  held  out  by  the  large 
scale  experiments  of  Jlr.  Hall,  of  Portland,  Oregon,  the 
results  of  which  have  been  recently  published.  lilr.  Hall 
has  adopted  the  expedient  recommended  by  Jlr.  Vernon 
Harcourt  50  years  ago  of  simply  heating  the  gas  leaving 
the  purifiers  to  a  temperature  of  700°  to  900°  C.  The 
probable  reaction  that  takes  place  is  represented  by  the 
equation  CS„  +  2Hp=2H2S+COi.  The  heating  takes 
place  in  brick  chambers  and  the  gas  is  afterwards  pinified 
a  second  time  with  iron  oxide.  The  great  bulk  of  the 
organic  sulphur  is  said  to  be  removed  in  tliis  way,  but 
nothing  is  known  as  to  costs. 

Liquid  purification. — Seeing  that  a  purifier-box  must  be 
opened  more  or  less  frequently  with  attendant  dangers 
of  firing  of  the  oxide  by  rapid  revivification,  the  loss  of  gas 
and  the  subsequent  admixture  of  a  large  quantity  of  air 
when  the  box  is  again  put  to  work,  a  process  of  liquid 
purification  in  closed  vessels  has  been  much  sought  after 
by  gas  manufactui'ers.  Partially  successful  attempts 
to  solve  the  problem  were  made  in  the  eighties  by  Hills. 
Glaus,  and  Holgate.  The  processes  then  experimented 
with  depended  on  the  action  of  purified  ammonia,  obtained 
by  the  distillation  of  the  gas  liquor,  in  absorbing  hydrogen 
sulphide  and  carbon  dioxide.  The  exjjerimental  plants 
that  were  erected  were  discarded  one  by  one.  Their 
failure  was  due  to  the  following  causes  : — 1.  Loss  of 
ammonia;  2,  incompleteness  of  the  reactions;  and  3, 
the  costly  nature  of  the  plant  and  the  supervision  necessary. 
Two  or  three  years  ago  Dr.  Feld  launched  a  scheme 
for  condensing  and  purifying  coal  or  coke-oven  gas. 
The  gas  was  to  be  taken  as  hot  as  possible,  say  at  200°  (.'., 
from  the  retorts  and  treated  in  a  series  of  centrifugal 
washers.  The  far  was  to  be  fractionated  by  hot  washing 
into  pitch,  dry  heavy  tar  and  dry  light  tar.  It  was 
intended  to  extract  ammonia  in  two  washers  and  sul- 
phuretted hydrogen  in  another  set  of  two.  One  washer 
was  to  be  used  as  a  cooler.  Thus  it  was  pioio.-'cd  to 
perform  the  whole  process  of  condensation  and  ].uri- 
fication  in  one  small  building  under  the  sujiervisir.n  of 
one  man.  Attempts  have  been  made  to  work  the  ]  locess 
in  Germany,  but  so  far  as  I  can  gather,  without  comjileto 
success.  There  have  been  naplithalene  and  olh(  r  troubles. 
The  idea  is  brilliant  and,  I  think,  well  worthy  of  a  sustained 
effort  to  put  into  execution. 

In  the  extraction  of  suljihuretted  hydiogcn  Feld  makes 
use  of  its  reaction  with  sulphur  dioxide.     He  at  first  use<} 


certain  oils  as  the  medium  for  canying  t he sulphm- dioxide 
and  sulphur,  the  latterof  which  eventually  crystallised  out. 
This  method  has  been  abandoned  in  favour  of  a  process 
which  has  been  in  operation  on  a  small  scale  at  Konjgsberg 
and  has  just  been  started  on  a  larger  scale  at  one  of  the 
HuU  gas-works,  where  U  million  cubic  feet  per  day  are 
being  dealt  with.  The  active  agent  is  zinc  thiosulphate 
solution,  made  in  the  first  instance  by  the  action  of 
sulphui-  dioxide  on  zinc  sulphide  formed  from  zinc  oxide 
and  sulphuretted  hydrogen.  Two  Feld  washers  are  used 
in  the  process  and  the  reactions  that  take  xjlace  are 
represented  by  the  equations  : — 

2ZnS-f3S02=2ZnSj03-l-S 
2ZnS,03-)-6Hj,S=2ZnS-r6H20+8S. 

The  most  recent  proposal  by  Feld  is  one  that  ensures 
a  very  complete  extraction  of  ammonia  to  form  sulphate 
simultaneously  with  the  removal  of  sulphuretted  hydrogen. 
It  necessitates  an  elaborate  chemical  plant,  however. 
The  process  is  explained  by  the  following  equations  : — 

1.  First  washing : 

2FeSOi+4NH3-f2HjS=2FeS+2(NH4).,S04. 

2.  Regeneration  of  iron  liquor  : 

2FeS+3S02=2FeS20j-{-S. 

3.  S(^cond  and  further  washings : 
2FeS„Os-f4NH5+2H2S=2FeS+2(NH4)2S„03. 

4.  Oxidation  :  2FeS-1-2(NHJ„So03-t-3S0.,-t-40= 

2(NHi)„SO4+2FeS04-l-5S. 
Then  foUows  the  filtration  of  the  sulphin-. 

5.  Final  precipitation  of  iron  : 
2(NH4),SOi4-2FeSOi-f4NH3+2H,S=4(NH4)2SO,+2FeS 

Then  follows  the  filtration  of  ferrous  sulphide,  leaving 
a  pure  solution  of  ammonium  sulphate. 

New  appliances  ; — 6as  washers. — Professor  Burstall  of 
Birmingham  University,  who  also  has  a  scheme  for  the 
fractional  separation  of  tar.  has  recently  devised  and 
patented  a  gas-washer  and  a  fan  tar-extractor  the 
ingenuity  of  which  appeals  to  everyone. 

Among  the  washers  that  have  been  introduced  in 
recent  years  may  be  mentioned  the  Holmes  brush  washer, 
the  Feld  vertical  centrifugal  washer  already  refeiTed  to, 
and  the  new  vertical  centiifugal  -Hasher  of  Messrs. 
Kirkham.  Hulett,  and  Chandler.  The  last  named  is 
very  similar  in  its  action  to  the  Feld  washer. 

Gas  governors.' — In  the  works  the  retort-house  governor 
is  coming  into  general  favour.  It  ensures  greater  uni- 
formity of  gas.  The  use  of  district  governors  to  regulate 
the  piessure  to  consumers'  meters  is  also  being  extended 
with  beneficial  results. 

Gas  calorimeters. — The  "  Boys  "  calorimeter  was  intro- 
duced by  the  Metropolitan  Gas  referees  in  1905.  It 
agrees  dosely  in  results  with  the  Junkers  and  Simmance- 
Abady  instruments  and  possesses  peculiar  advantages  of  its 
own. 

Pijrometers. — Of  new  instruments  the  Wanner  electrical 
pyrometer  is  largely  used  in  Germany.  The  Fery  radia- 
tion pyrometer  is  in  gicater  favour  in  England  and  France. 
The  latest  modification  is  the  F^ry  radiation  spiral  p>TO- 
meler — a  vciy  simple  and  compact  mechanism  capable 
of  taking  temperatures  of  combustion  chambers  and 
retorts  with  the  greatest  convenience  and  celerity. 

Recorders  : — Pressure. — In  a  gas-works  it  is  liighly 
desiral>le  to  have  a  record  of  pressure  or  vacuum  at 
inlet  of  retort-house  governor,  inlet  of  exhauster,  inlet 
of  pinifiers  and  outlet  of  liolder.  Every  well-equipped 
woiks  takes  daily  records  of  this  kind. 

Carlwn  Dioxide. — Daily  records  of  carbon  dioxide  in 
the  waste  gases  from  boiler  furnaces,  in  crude  carburettcd 
water  gas,  or  even  in  waste  gases  from  retort  settings, 
are  of  great  assistance  in  controlling  manufacture. 
ScNcral  ingenious  contrivances  for  this  purpose  are  now 
supplied . 

Culorimelry. — One  of  the  latest  advances  is  the  recording 
calorimeter.  .Tunkers'  firm  supply  an  elaboiate  and 
accurate     calorimeter     recording     gloss     value.     Mefsre 
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ParkiusoD  and  Cowan  supply  a  very  biinpln  mechanism 
wliich    records    nott    vivluc.  "  These    instruments    are    of 
immouso  value  to  the  gas- manufacturer  as  they  promptly 
indicate  any   want  of   uniformity  in  the   quaUty  of   the 
gas  made,  and  this  alToids  opportunity  of  rectifying  a   | 
defect   without  delay.     This   is   all   the   more   important   j 
in  these  days  when  Ihe   uniformity  of  calorific  value  is   | 
so  essential. 

CarbureUed  miter  gas. — In    most  gas-works  possessing    ^ 
a    carburettcd    water  gas    plant   this   auxiliary    to   coal-    , 
gas  is  only  used  either  as  a  stand-by  or  as  an  enriching 
agent.     That  it  is  much  cheaper  to  manufacture  than  coal 
gasis,  I  believe,  the  general  opinion  of  the  outsider.     With    ; 
oil  at  a  comparatively  high  figure,  as  it  ha,s  been  for  some 
years,  carburettcd  water  gas  is  i)robably  on  an  average 
slightiy  dearer  than  coal  gas,  candle  for  candle. 

One  cannot  say  thul  any  ijnportant  iiujuovcmentH  in 
water-gas  manufactiue  have  l)ecn  made  In  tlie  last  ten 
years. 

Research  work. — ^There  have  been  no  contributions 
of  great  practical  imporlance  to  our  knowledge  of  llu- 
chemistry  of  carl>oiiizing. 

ImproNcmenls  have  been  mainly  physical  and 
mechanical.  The  reactions  that  take  jJace  in  the  retort 
are  as  yet  but  little  understood. 

I  would  remind  you  of  tlu^  bold  experiment  made  by 
the  Birmingham  Lias  Department  in  erecting  five  years 
ago  as  a  test-plant  a  complete  gas-works  carbonizing 
24  tons  of  co;il  per  day.  Hitherto  we  have  not 
published  any  results,  chiefly  for  commercial  reasons. 
1  may  confidently  say,  however,  that  the  remarkable 
improvement  in  the  carbonizing  results  of  the  different 
works  of  the  Department  is  in  large  measure  attributable 
to  the  test-works,  and  justifies  the  considerable  expt^n.se 
of  its  erection  and  working. 

DiSOITSSlON. 

After  some  remarks  by  Dr.  R.  Lessing, 

Mr.  H.  T.  PiNNOCK  said  he  was  pleased  to  see  in  the 
town  gas  industry  that  it  was  found  necessary  to  use 
producer-gas  for  heating  the  retorts.  For  lighting  pur- 
poses town  gas  held  pride  of  place  ;  but  for  power  and 
heating  purposes  the  claims  of  Mond  gas  must  be  con- 
sidered. His  experience  was  that  suction  gas  did  not 
come  fully  up  to  expectations  ;  while  the  cost  of  labour 
and  water,  associated  with  such  a  plant,  and  the  waste 
of  time  in  starting  up,  took  away  much  of  the  efficiency 
of  the  plant.  He  desired  to  know  whether  the  new  Fery 
spiral  i)yrometer  was  as  accurate  as  the  thermo-couple 
type. 

Dr.  DAVID.SON  :    Very  nearly  ;    they  agree  closely. 

Mr.  PiNNOCK,  continuing,  said  he  regarded  the  recording 
calorimeter  as  a  useful  invention.  His  firm  were  vmfor- 
tunately  situated,  in  that  they  had  an  apparatus  which 
no  one  else  had.  No  one  was  able  to  woik  it,  except  thi^ 
professor  who  made  it.  It  was  made  to  satisly  the 
requirements  of  the  Board  of  Trade,  in  order  that  the 
gas  might  be  tested  at  any  time  ;  and  when  an  oflieial 
came  he  would  probably  be  unable  to  use  it.  He  was 
much  interested  in  Professor  Burstall's  new  tar  extracting 
fan.  He  understood  a  test  had  been  made  and  that  the 
fan  brought  out  the  last  traces  of  t*r  from  the  gas. 

Mr.  N.  P.  Booth  askid  how  to  dtaect  minute  traces 
of  carbon  monoxide  in  air — this  being  a  problem  with 
which  he  was  recently  faced  ? 

Mr.  R.  B.  Batty  said  he  regarded  Victoria  Square, 
Birmingham,  as  the  experimental  lighting  area  and 
supposed  it  was  the  show  place  of  what  could  be  jiro- 
duced  at  Saltley.  A  friend  of  his,  who  knew  Europe  well, 
looked  upon  that  part  of  Birmingham  as  the  1  est  gas 
lighted  area  he  had  ever  seen.  Alluding  to  the  olserva- 
tions  as  to  the  naphthalene  trouble  the  gas  experts  were 
to  be  congratulated  upon  getting  rid  of  the  nuisance. 
In  the  statistical  record  on  the  prices  of  gas  Dr.  Davidson 
was  not  ashamed  to  state  the  ))rice  charged  at  Sheffield. 
He  WB.'!   glad  to  hear  that  high   pressure  gas   would   be 


given  without  any  groat  cost  or  inconvenience  to  the  gas 
department. 

i\Ir.   Walter  asked  whether  it  was  necessary  to  use 
spc  'ia'ly  designed  retorts  where,  as  in  Germany,  a  higher 
working  pressure  was  maintained  in  order  to  bring  tlown 
the  percentage  of  nitrogen  in  the  gas;    else  whctlur  the 
ordinary  fire-clay  retorts  could  be  used  in  the  al  o\e  case. 
Dr.  D.vviDsoN,  in  reply,  said  in  the  loal  gas  industry 
the   best   return   to   be  obtained  fiom   ordinary  gas-ioal 
was  a  conversion  of  25  ]ier  cent,   of  the  calorific   xalue 
from  the  solid  into  gaseous  form.     With  regarti  to  producer 
gas  7.")  per  cent,  could  be  obtained.      It  had  been  suggested 
that  towns  sliould  be  supplied  with  producer  gas.  rather 
than  coal  gas,  by  reason  of  the  lower  co-t  of  pioduclion. 
One   important   consideration,    however,    was   the   heavy 
cost   of   (listrii)ution,    as    huge  holders   and   mains   were 
necessary    for    distributing    producer   gas.     He    was    not 
aware  of  a  satisfactory  calorimeter  for  accurately  testing 
producer   gas.     As    to    the    retorts    in    use    in    ticrmsnyJ 
where   a   comparatively    high   j)re.ssure   was   maintainedJ 
they  were  of  the  ordinary  fin^clay  type,  as  used  in  tb' 
country,  and  there   was   bound   to   be  a  certain   leakag 
into  the  furnace  and  therefore  loss  of  gas.     The  lest  fo| 
carbon  monoxide  was  iodine  pentoxide  ;    Ihe  particulan 
being  given  in  the  Journal  of  (5as  Lighting  of  June  22nd 
lOOi),  p.   823.     With  reference  to  street  lighting  in  Bid 
mingham  he  was  rather  ashamed  of  it,  with  the  exceptioi 
of  that  in  Victoria  Square.     They  were  \ery  nuich  bohinq 
Continental    towns.      In    (iermany    Mhere    there    was 
lower   grade    gas   incandescent    lighting    «as    far    betterj 
There   the   organisation   and   supervision   of   the   lightina" 
were  superior,  aiui  the  gas  itself  slioweil  greater  uniformityJ 
When  the  new  24  in.  main  was  laid  in  Birmingham  thfl 
central  streets  would  be  much  better  lighted  than  thoV 
were  lo-day.      On  the  question  of  price,  Sheffield,  whicl) 
had   a   lower   figure    than    Birmingham,    was   favourablj 
situated,  being  near  the  coal  mines.     They  paid  three 
four  shillings  per  ton  less  for  their  coal  than  the  Birming 
ham  Corporation.     They  were  also  able  to  obtain  a  ; 
deal    of    cheap    slack.     Shi-ffield    was    not    however   th 
lowest  in  price  although  it  was  the  lowest  in  the  list  i 
the  twenty-four  largest  towns.     Widnes  su])plied  gas 
Is.  per  1,000  c.  ft. 
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ETHYL  ALCOHOL  FROM  .^AWDl'.ST  AND  OTHER 
WODD  WASTE. 

BY   PROF.    R.    F.    RCTTAN.    M.D. 

The  action  of  the  zymase  of  yeast  upon  glucose  and 
certain  other  fermentable  sugars  is  the  one  source  of  the 
ethyl  alcohol  of  commerce.  It  therefore  follows  that  the 
problem  of  how  to  produce  ethyl  ah  ohol  in  a  more  ecoiiuuiic 
maniu'r  can  only  be  solved  by  finding  a  new  and  eheaiier 
method  of  obtaining  solutions  of  fermentable  sugars. 

The  fermentable  sugars  employed  in  Ihe  i)repaiatiiin  of 
alcohol  have  been  derived  hitherto  from  a  number  of 
.<ourecs,  which  may  lie  generally  stated  to  be  (1)  the 
products  of  the  hydrolysis  ul  stanh  and  allied  substance* 
by  means  of  an  amylase  ;  (2)  solutions  of  sugar  obtained 
diieetly  fiom  fruit.s,  &c.,  and  the  non-crystaUizable  by 
products  of  sugar  works,  &c. 

The  cost  of  alcohol  fiom  thesi'  fourees  is  much  too 
great  to  enable  it  to  compete  with  other  products  in  many 
fields  where  it  could  be  usid  to  great  advantage.  This  in 
due.  not  .'-o  much  to  Ihe  cost  of  manufacture  as  to  thi'  cont 
of  the  raw  material  from  which  the  fermentable  sugar  ia 
obtained.  The  most  economical  source  of  starch  on  this 
Continent  is  Indian  corn,  yet   this  rhw  hiaterial  costs  kt 
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present  S21.60  per  ton.  One  ton  of  com  gives  about  90 
gallons  of  alcohol  of  94  per  cent,  at  a  cost  of  24  cents  per 
gallon  for  raw  material.  About  two  gallons  of  raw 
molasses  produce  1  gallon  of  94  per  cent,  alcohol,  and  this 
raw  material  costs  21 — 22  cents.  The  raw  material  of 
German  alcohol  has  been  estimated  to  cost  20  to  21 
cents,  per  gallon  of  alcohol  of  this  strength. 

There  is  a  process  in  which  a  waste  product  of  nominal 
commercial  value  is  the  raw  material  from  wliich  ferment- 
able sugars  can  be  obtained.  The  actual  cost  of  sawdust 
and  other  wood  waste  to  any  industry  is  difficult  to  esti- 
mate. In  some  loeaUties,  where  tl. ,  quantity  of  waste 
is  not  great,  a  local  market  for  it  has  been  established, 
and  in  most  forms  it  has  been  disposed  of  at  a  small  profit. 
The  larger  nulls,  now  that  electricity  is  of  such  general 
application,  have  in  many  eases  increased  their  )  ower  and 
iind  an  economic  outlet  for  all  forms  of  wood  waste  as 
fuel  for  generating  this  power.  There  remain,  however, 
the  great  majority  of  the  large  sawmiUs  of  tliis  continent 
where  the  wood  waste  has  either  to  be  disposed  of  by 
sawdust  burners  at  a  cost  of  about  20  cents,  per  ton.  or 
allowed  to  accumulate  in  heaps  upon  the  land,  or  is  turned 
into  an  adjoining  stream  to  be  a  nuisance  and  an  injur}- 
for  many  years,  if  not  for  generations. 

Any  industry  employing  wood  waste  situated  in  the 
vicinity  of  a  large  mill  of  the  last-mentioned  class,  should 
be  able  to  obtain  waste  for  the  cost  of  transportation  and 
handling  which  under  moderately  favourable  conditions 
should  not  exceed  30 — 50  cents  per  ton.* 

As  I  shall  later  explain,  one  ton  of  sawdust  or  other 
comminuted  wood  waste  calculated  to  a  dry  basis  can 
be  made  to  yield  about  20  gallons  of  alcohol  of  94  per  cent. 
This  then  reduces  the  cost  of  raw  material  from  20 — 24 
cents  to  2  or  2J  cents  per  gallon  of  alcohol. 

That  fernientaWe  sugar  can  be  produced  from  wood 
has  been  known  to  chemists  for  nearly  a  century. 
Braconnet  as  early  as  1S19,  by  heating  wood  cellulose 
with  sulphuric  acid,  produced  a  pulp  which  contained 
glucose.  The  sulphui-ic  acid,  however,  could  not  be 
economically  removed.  Since  then  no  process  has  been 
devised  untU  quite  recently  for  hydrolysing  celluJose  and 
allied  bodies  economically. 

Numerous  attempts  have  been  made  to  solve  this  problem 
and  the  list  of  patents  on  the  subject  is  a  large  one.  Prior 
to  1900,  when  the  Classen  patents  were  taken  out,  the 
hydrolysing  effect  of  many  acids  on  starch  and  the  celluloses 
had  been  studied  and  the  processes  patented.  C.  Pope, 
for  instance,  in  1898  obtained  a  patent  for  hydrolysing 
Etarch  and  obtaining  fermentable  sugar  by  sulphuric 
acid,  and  Einar  Simonsen  in  189S  a  patent  to  make  sugar 
or  glucose  fnoni  sawdust  by  the  action  of  dilute  sulphuric 
acid  (see  this  .J.,  1898,  365,  481,  1164).  Sulphurous  acid 
had  long  been  used  to  make  wood  pulp  from  comminuted 
wood  before  these  patents  ;  it  was  also  v  ell  known  that 
when  sulphurous  acid  was  heated  with  wood,  sulphuric 
acid  was  always  formed  which  took  part  in  the  reaction, 
and  its  action  was  prevented  in  pulp-making  by  the  use  of 
calcium  bisulphite,  the  sidphuric  acid  combining  with 
the  calcium  as  it  was  produced. 

Dr.  Alexander  Classen  of  the  Polytechnic  School  of 
Aachen,  stated  in  1900  that  sulphurous  acid  in  aqueous 
solution  under  pressure  converted  the  cellulose  of  wood 
into  glucose  and  that  the  product  could  be  fermented  in 
the  usual  way  yielding  ethyl  alcohol.  He  patented  this 
process  all  over  the  world,  but  the  original  methods  as 
stated  in  the  patent  proved  to  be  crude  and  uiittorkable. 
The  claim  is  as  follows  :— 

"  The  process  of  converting  cellulose  into  sugar,  which 
consists  in  heating  the  cellulose  in  a  closed  vessel  at  a 
temperature  of  120" — 145°  C.  with  a  solution  of  suli)hurou8 
and  sulphuric  acids  substantially  as  described."  (This 
J.,   1900,   1028;     lOOl,   734,   1008.) 

After  successful  experiments  in  a  test  plant  erected  by 
Classen  in  Aachen,  a  similar  plant  on  a  larger  scale  was 
erected  at  Highland  Park  near  Chicago,  to  demonstrate 
to  American  capitalists  its  possibilities.  The  results  were 
so  satisfactory  that  a  larger  plant  on  a  commercial  scale  was 

•  Tenders  have  been  offered  to  deliver,  200  yard*  away, 
200  tons  of  sawdust,  etc.,  per  day  at  25  eta.  per  ton. 


erected  at  Hattiesburg,   Miss.     The   plant  ineluded  the 
following  elements  :• 

1 .  Ad  acid  apparatus  where  the  solution  of  sulphurous 
acid  was  prepared  and  where  the  excess  of  sulphur  dioxide 
alter  use  could  be  re-absorbed  and  saved  for  further 
utiUsation. 

2.  A  revolving  cylinder,  30  feet  long,  and  about 
36  inches  in  diameter,  which  formed  the  converter  or 
digester. 

3.  An  exhausting  battery  consisting  of  a  .series  of 
tanks  in  which  the  sugar  was  washed  from  the  partly 
converted  sawdust  bj-  hot  water. 

4.  XeutraUsing  vats  in  which  the  various  acids 
remaining  in  the  saccharine  hquid  were  neutralised 
by  calcium  carbonate. 

a.  Fermentation  vats,  and  a  still,  where  the  process 
was  completed  as  in  an  ordinary  distillery. 

The  wood  waste  was  introduced  into  thedigester(wliich 
it  nearly,  but  not  completely  tilled),  made  of  iron 
lined  with  lead  to  prevent  act'on  of  the  sulphuric  acid. 
and  surrounded  by  a  steam  jacket  by  which  it  was  heated. 
This  revoh-ing  cyhnder  had  a  capacity  of  about  two  tons. 
To  the  charge  of  wood  waste  was  added  a  weight  of  a 
nearly  saturated  solution  of  sulphur  dioxide  corresponding 
to  about  one-third  of  the  raw  material.  The  drum  was 
closed  air-tight  and  steam  turned  into  the  jacket  while 
the  whole  slowly  revolved.  The  temperature  of  the 
interior  was  thus  slowly  raised  to  290° — 300°  F.,  and  the 
pressure  to  about  one  hundred  pounds.  After  from  four  to 
six  hours  the  sulphurous  acid  and  steam  were  blown  off 
into  the  absorbing  tanks  and  the  sulphur  dioxide  thus 
partially  recovered.  The  cover  was  removed  and  the 
contents  emptied  looking  then  very  like  finely  ground 
cofiee.  Tills  finely  divided,  treated  wood  was  conveyed 
to  the  exhaustion  batteries  and  the  sugar  extracted.  The 
liquid  obtained,  contained  from  350 — 400  lb.  of  sugar  foi 
each  ton  of  raw  material  treated.  The  next  steps  were 
to  neutralise  the  acid  hquid,  allow  it  to  clear  by  subsidence, 
pump  it  into  the  fermentation  vats,  ferment  it  by  yeast 
and  distil  the  product  in  the  usual  way.  It  was  claimed  for 
the  process  that  each  ton  of  wood  waste  gave  about 
18 — 20  gallons  of  absolute  alcohol. 

The  history  of  the  original  Classen  process  is  an  excellent 
example  of  how  a  process  wliich  will  give  verv  good  resiUts 
on  a  laboratory  scale,  and  good  results  even  on  a  larger 
experimental  scale,  will  just  fail  to  succeed  when  magnified 
to  a  size  necessary  for  working  on  a  commercial  basis. 
Even  the  strongest  supporters  of  the  original  Classen 
process  do  not  now  believe  it  to  be  a  success  as  a  money- 
making  proposition. 

The  difficultiee  in  the  way  to  success  for  this  process  are 
explained  to  be :  (1)  The  length  of  time  necessary  to 
convert  H  to  2  tons  of  wood,  this  requiring  from  4  to  6 
hours  ;  (2)  the  quantity  of  acid  required  ;  (3)  the  pro- 
longed action  of  so  much  acid  and  water  in  the  rotating 
converter  reduced  the  wood  to  a  very  fine  powder  and 
formed  much  sulphuric  acid  wliich,  acting  on  the  sugar 
and  other  substances,  produced  gums  and  caramels,  and 
so  made  the  complete  extraction  of  the  sugar  from  the 
residue  very  tedious  and  ex|)en.sive.  (4)  The  buckling  and 
breaking  of  the  lead  lining  of  the  converter,  which  had  to 
be  rejiaired  after  everj'  two  or  three  operations,  and  proved 
a  very  great  source  of  delay  and  expense. 

The  plant  built  in  the  United  States,  which  is  reported 
to  have  cost  for  building  and  working  for  a  year  about 
$250,000,  has  not  been  used  for  some  time.  Two  chemical 
engineers,  Malcolm  F.  Ewen  and  (i.  H.  Tomlinson.  who 
were  associated  with  the  Classen  process,  both  in  Germany 
and  the  United  States,  finding  the  original  process  unlikely 
to  prove  a  commercial  success,  obtained  substantial 
financial  aid  from  a  Chicago  engineer,  Mr.  J.  M.  Ewen, 
and  in  1004  began  experimenting  along  new  lines  to  over 
come  the  difficulties  which  prevented  the  old  process  from 
being  a  succees.  The  result  of  their  researches  and 
experiments  has  been  to  shorten  the  time  of  the  hydro- 
lysis in  the  converter  from  six  hours  to  40  or  45  minutes, 
to  obtain  the  treatetl  wood  waste  iti  a  fortn  tvhicli  could 
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be  qmcldy  ,uu,  ,  th,  i.-ntly  extracted,  to  devise  a  converter 
which  IS  not  ,M  the  least  degree  affected  by  the  process, 
orv  .rnff^     ■  '*"'i"l"^y  "^  *'',"'  <'"'I'l«y«".  «»J  to  obtain  a 
wood  waste!"  ^'"^"  ^"''''  "^  f"'"""*'"^'^  «"gar  f-om 

This  process    by  the  courtesy  of  the  patentees,  I  was 
ona  ,  cd  to  .study  .„  .hn.e.  1009.  at  Chicago  Height.'  about 

s  „  ,.^  vT  ,^\^;':*'"  '■■"<'"'•'«  Company,  now  called  the 
M.uulaui  Alcohol  tonipany.  whidi  has  control  oftho  Ewen- 

nZl'^T"  ^f'T-  '""^  '-MHrimcntal  phu.t  was  con,- 
posed  of  units  of  cn.mcrc.al  capacity,  and  was  set  up  in 

™';^,:  :"P^;"  "■".  e™"'"^/  "f  -^  l«>-ie  nmchinery  n.anu- 
u.,,2'.i  (  ™"«'«t«l  "f  the  same  elements  as  those 
J  .ed  for  the  older  process,  tuz..  the  acid  generating 
and  .ecorery  apparatus,  a  converter  or  digester,  a  battery 
of  d,tfus,on  eel  s  to  extract  the  sugar,  neutralising  and 
sl(;iage  tanl<.s.  fcm.entalum  vat.s,  and  a  distillery. 

rJnirio'7'?,  '".  "f  "*  ^'"^"S"  ""«  '^  revolving 
cylmder.  12  feet  by  8,  of  steel,  lined  with  tirchriek.  and 
set  ma  cement  of  lead  oxide  and  glycerin.  It  had  a 
capacity  of  about  two  tons  of  shavings  or  three  of  sawdust. 

.\.LZ7     7"^!^-  "'"■''"'''•  •"•"'^•inss,  or  small  chips,  are 

d   mped   into     he   converter,   which   is   completely   lilled. 

and   ,s   then   closed   air  tight.     Caseous   sulphur  dioxide 

n    measured  quantity,  only  about  1  per  cent,   by  weight 

of    the   dry    wood,    is    introduced    through    a    perforated 

t   be   passmg  through   th,.   trunions  of  the  cylinder  and 

w  1,  s       Tv,  the   centre   of   the   revolving   niass   of   the 

s  wdust      When     he  required   quantity  has   been  added 

the  sjdphur  dioxide  is  turned  oft'  and  live  steam  is  intro- 

<lu<-d   through   the   same-   tube   till   a   pressure  of  about 

UH)  lb.  IS  reached       Ittakesfrom  lUto  lominutcsto  get  the 

CO  itents  of  the  digester  heated  up  to  the  rec|uired  tempcia- 

tuie.      The  steam  is  then  cut  off  and  the  digester  revolves 

sU.wly  for  another  40  to  45  minutes,  the  temperature  and 

piessure    being    kept    constant,    when    the    hydrolysis   is 

complete     The  steam,  carrying  with  it  the  terpencs.  the 

excess  of  sulphur  moxide,  and  some  acetic  acid,  is  then 

discharged   into    tl„.   absorption    tank.     The    manhole   is 

again  opened  and  tlu-  coffec.cloured  chips  and  sawdust 

discharged  into  a  V-shaped   bin  which  supplies  the  con- 

veyors  going  to  the  diffusicm  cells. 

In  the  plant  now  being  built  for  the  Du  Pont  Powder 

cL.ZT.T/T  'T"'"^'''":  '■gg'^haped  or  spherical,  and 
capable  of  taking  lour  to  live  tons  at  one  charge.    These 

cnVll'V,"^  "■■'.'^"«''''  ","^'  "hen  the  digestion  in  one  is 
completed  the  steam  and  a<id  may  be  direetly  discharged 
into  a  second  digester  already  tilled  with  wood  w.-.ste  thus 
chn'rgf  *"""  *""'  ^■'''"''"'"  '"  '■"■°^"'''g  the  acid  of' each    i 

From  the  converter  the  treated  wood  is  conveyed  to 
the  cxt^raction  battery  where  it  is  rapidly  and  ..ffectively 
exhaus  ed  by  hot  water,  the  acid  liquid  neutralized  with 
slaked  hme  and  carbonate,  allowed  to  settle  in  the  settling 
dtstil'led"  P»>>'P<-d  to  the  di.stillery,  fermented  and 

In  the  tests  1  made  of  the  plant  two  charges  of  the 
(converter  were  used.  The  first  contained  3023  Ih  of 
ntr"^Tl  "  ™'«KO.Mills.  air  dry  and  almost  entirely 
pme.  This  carried  18C1  per  cent,  of  moisture,  making  the 
dry  yood  equiv^i^.j^j  2H48K  lb.  The  second  charge  con- 
sisted of  on92  lb.  of  shas  ings  and  210.3  lb.  of  wet  hafd«Zcl 
aawdust.  consisting  ..hietly  of  oak  but  with  .some  pirn- 
J  he  total  weight  of  the  second  charge  was  .-,0(17  lb  with 
a  dry  w,.od  equhalcnt  of  .•JO.58  lb.  This  second  charge  was 
made  ,yith  a  view  of  testing  the  effect  of  the  pn>cess  on 
sawdnst  earning  a  very  high  percentage  of' moisture. 
The  sawdust  gave  on  analysis  704  ,ier  cent,  moisture. 

lie  product  of  the  action  of  steam  and  sulphur  dioxide 
on  the.  „^t  charge  of  sha^  ings  was  a  friable  brown  proJm 
resembling  tan  bark  or  ,.otr,.e.  with  a  fragrant  a'ronmti , 
odour  and  strongly  acid.     Analysis  of  this  gave  : 

.Moisture  P"'  eent. 

Total  rcduring  sii'd'are' '.'.'.'. ?;'22 

Cnlniiated  to  tin-  l)n«i»  .           'J'™ 

Total  acidity  (a«  sulphuric  acid,'  So',)  ■".■.■. TSi 

sulnhunc  acid  (S<1,| ;    _    "    1-2S 

Iteduciiig  sut-ars,  fcrimnted  ...                ,,,  ii' 

Infcrmentod  Biicars,  xyloap.  et«.    ;    '."■ 3  ,',„ 


™J^*i  ^'V^,  "'?^**  '"  *'"'  ^''"""'^  «*""'ge  after  treatment 
resembled  the  heated  shavings,  but  was  finer  and  had  a 
powerful  aromatic  odour  and  gave  the  following  results  : 

,,  .  .  per  cent. 

Moisture   . . 

Total  reducing"  sugaR  ".'.'.'.'..'.'. ?1'S2 

Calculated  to  drv  basis  . .  .>!  Ta 

Total  aciditv ...  -*']° 

■^iulphuric  acid ,vjr, 

Keducing  sugare.  fernicnti'd  '.'. ,n!2- 

Non-fcrracuted  matter,  .xylose,  etc..'.'.'.'.'.'.',',',''///"  3."! 

The  total  weight  of  waste  wood  in  the  form  of  sawdust 
and  shavings  m  these  two  charges  was  S7i;o  lb.,  or  eal- 
culated  to  a  dry  basis.  ()007-1  lb. 

The  treat(.d  wood  was  then  exhaust<.d  with  hot  water 
in  the  extraction  battery.  The  liquid  containing  the 
sugar  from  these  t«,.  charges  was  eolleetcd  in  <u,e  storage 
tank  and  occupied  a  volume  of  2984  gallons,  or  26,1.50  lb. 
in  weight.  The  mingled  liquors  contained  .'i-d  per  cent,  of 
reducing  sugars  calculated  to  dextrose. 

The  total  ac.idity  was  0.G4  per  cent,  calculated  to  sul- 
phuric acid  :    of  this  0-21   per  cent,   was  sulphuric  acid 
and   the    balance   was  composed   of  acetic   acid,   a   little 
sulphurous  aeid.  and  aromatic  compounds  of  the  type  of 
pyrogallol.     The  presence  of  the  polyphenols  and  tannin 
bodies  was  most  obvious.     On  neutralizing  this  solution 
with   hme   and   calcium   carbonate   it   blackened    rapidly 
and   when    ready   for  fermentation   had   an   inky   colouV 
due  to  the  oxidation  of  the  aromatic  salts.     The  liquid 
also   contain«.d    a   considerable   amount   of   furfurol.     As 
there  IS  Intl..  or  no  nitrogenous  material  suitable  for  yeast 
food  m  the  liquor  it  does  not  fenuent   well  alone    hence 
before  adding  the  yeast  about  half  a  bushel  of  malt  sprouts 
was  added  to  a  vat  of  3000  gallons  as  food  for  th.-  yea-st. 
In  this  experimental  plant  various  forms  of  yeast  have 
1    been  triec^.     The  ijroblem  as  to  which  particular  breed  of 
yeast   w-ill  ^vc  the   best  results  was,   in  June  last,   stUI 
I   unsolved.     The  yeast  used  in  my  experiment  was  br<?wer8' 
yeast  from  a  neighbouring  lager  beer  brewery  which  was 
found   to   give   constant   and   regular  fermeiit«tions.   but 
not  more  than  75  to  80  ]]er  cent,  of  the  theoretical  yield 
of    alcohol    was    obtained.     The    fermentation    occupied 
about  three  days,   when  the  liquid   was  handed  over  to 
the   ganger  and   distiller   who   was  an   employee   of   the 
Lnited  States  Ooveniment.  and  ))lac<.d  in  charge  of  the 
distillery.     I.'roni    the    2984    gallons    of   fernu.nted    fluid, 
corresponding  to  (i(l07.1  Ibs.of  dry  wood  the  gaus.-r  re|.ort.d 
ll,)-92  gallons   of   proof  spirit  or  lil-OO  gallons  of  94  per 
cent,  alcohol.  "^ 

This  will  be  seen  to  be  equivalent  to  20-.w  gallons  per 
ton  of  wood  waste  calculated  to  a  dr^  basis,  or  14^4 
gallons  per  ton  of  wood  waste  including  the  wet  sawdust 
which  eoutamed  over  70  per  cent,  of  moisture.  This 
alcohol  »  hen  rectified  to  94  per  cent,  is  of  a  potable  spirit, 
crystal  white,  and  carries  no  trace  of  odour  or  flavour  of 
wood.  It  contains  no  trace  of  methyl  alcohol  or  of  the 
higher  alcohols  such  as  fusel  oil  but,  gives  the  ifactioii 
for  traces  of  furfurol  and  aldehyde. 

At  present  there  has  been  little  o'r  nothing  done  towards 
utilizing  or  iiu  ced  determining  the  c|uantitv  and  value 
ot  the  by.proc  nets  resulting  from  the  manufacture  of 
ethyl  alcohol  by  this  process.  The  Stan.lard  Alcohol 
Company  liav,.  cont,.nte<l  themselves  with  manufacturing 
a  very  cheap  and  pure  <thyl  alcohol  and  have  left  the 
working  out  of  the  by-products  to  the  future 

The  wood  waste  left  behind  after  ...nnplete  extraction 
IS  a  friable  cellulose  and  represents  about  (>50/„  of  the 
original  wood,  of  which  only  about  one-third  is  rendered 
soluble  and  ..xtracted  by  the  process.  This  material 
according  to  the  present  plan,  is  to  be  squeezed  between 
rollers,  driee  partly  by  «astc  heat  from  the  boilers  and 
used  as  fuel.  T  urpe.ntine  and  acetic  aeid  are  found  in 
the  absorptiem  tanks  after  blowing  in  the  steam  from  the 
converter  and   will   no  doubt    be   recovered 

In  France  there  is  in  operation  another  process  for  the 
manufacture  of  ethyl  alcohol  from  wood  waste  I  kno« 
nothing  of  this  jueicess   b,.yond   an  account  of  it   whiclr 

1909,  b>    C.   I  .   Bord..,     The  elninia  for  this  process  are 
,ntere«ting  and  extraortlinar,-.     Finding  the  Claisenpmce^ 
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unworkable  on  a  commercial  scale  the  company  who 
controlled  those  patents  for  France  are  reported  to  have 
80  modified  the  process  as  to  largely  increase  the  value 
of  the  by-products,  chiefly  the  acetic  acid  and  the  solid 
tailings,  and  can  still  produce  about  20  gallons  of  alcohol 
per  ton.  The  raw  material  is  treated  in  a  Qassen  con- 
verter with  a  solution  of  sulphurous  acid  at  a  pressure 
of  100  lb.  Neither  the  time  required — a  most  important 
item — nor  the  form  of  the  converter  nor  yet  the  quanrity 
of  acid  used  are  stated  in  the  report.  From  the  profound 
change  effected  in  the  character  of  the  wood,  however. 
the  process  must  be  greatly  prolonged  and  the  sulphuric 
acid  formed  given  ample  opportunity  to  attack  the 
cellulose.  The  digested  mass  is  allowed  to  partly  cool 
in  the  digester  when  it  is  found  to  have  shrunken  about 
25  per  cent.  The  sulphurous  acid  is  recovered  and  the 
material  from  the  digester  passed  over  to  a  separator  in 
wliich  the  acetic  acid  is  recovered  by  vapourizing  it 
with  steam.  The  whole  mass,  without  any  attempt  at 
separating  the  sugar,  is  then  neutralized,  made  into  a 
mash,  which  is  fermented  and  distilled  in  the  same  way 
as  an  ordinary  grain  mash  is  handled  in  a  whisky  distillery. 
The  tailings  from  the  still  arc  compressed  and  dried  as 
in  the  previous  process  by  waste  gases  from  the  boileis. 
This  material  is  claimed  to  be  useful  as  a  stock  food,  or  can 
be  briquetted  or  mixed  mith  magnesia  to  form  artificial 
stone  of  value.  In  an  experiment  conducted  by  the 
writer  I  am  quoting,  he  obtained  from  3200  lb.  of  refuse 
wood  21 J  gallons  of  94  per  cent,  alcohol,  76  lb.  of 
acetic  aci'd  and  1800  lb.  of  stock  food.  The  value  of  this 
he  estimates  as  follows  : 

S 

Alcohol  at  40  c.  per  gall 8-60 

Acetic  acid  at  6  c.  per  lb 4-56 

Stock  food  at  $23  per  tou    17-25 

_$30-Jl^ 

$ 

Satimated  cost  of  production   7-00 

•  Net  profit 25-41 

$30-41 

If  this  be  a  true  estimate  of  the  value  of  the  jjroducts 
obtained  from  a  ton  and  a  half  of  sawdust  it  is  much  more 
profitable  than  the  process  I  have  reported  upon.  The 
ethyl  alcohol  produced  according  to  the  above  is 
of  secondary  importance  both  commercially  and  econom- 
ically to  the  manufacture  from  sawdust  of  a  foodstuff' 
for  stock  of  greater  value  than  Indian  corn.  The  des- 
cription of  the  process  does  not  convince  one  that  the 
inherent  difficulties  of  the  Classen  process  have  been  re- 
moved. The  exaggerated  value  placed  upon  the  stock 
food  is  obvious.  There  is  no  reason,  however,  why  a 
prolonged  digestion  of  wood  at  a  high  temperature  should 
not  greatly  increase  the  yield  of  acetic  acid  and  might 
produce  a  substance  from  celhdose  by  the  hydrolysing 
effect  of  sulphuric  acid  which  might  have  a  food  value, 
but  necessarily  a  very  low  one  after  the  extraction 
of  the  sugar.  It  is  known  that  the  partial  hydrolysis 
of  keratin  (horn,  hoof,  hair,  etc.),  renders  such  substances 
digestible.  If  the  process  be  carried  so  far  as  this,  however, 
it  seems  very  probable  that  the  sulphuric  acid  formed  would 
destroy  much  of  the  sugar  and  thus  lower  greatly  the 
yield  of  alcohol.  In  the  Ewen-Tomlinson  process  which 
I  have  studied,  it  was  found  that  the  more  lapidly  the 
contents  of  the  digester  could  bo  raised  to  the  required 
temperature  the  shorter  was  the  time  required  to  produce 
the  maximum  yield  of  sugar  ;  a  gradual  elevation  of 
temperature,  as  occurs  in  the  Classen  process,  induces 
secondary  reactions  and  a  lower  j-ield  of  fermentable 
sugar.  This  rapid  heating  of  the  contents  of  the  con- 
verter is  only  possible  by  the  Ewen-Tomlinson  method 
of  introducing  five  steam"  into  the  interior  of  the  mass 
by  the  perforated  tube  in  the  axis  of  the  converter. 

All  will  watch  with  interest  the  development  of  these 
two  offsprings  of  the  Classen  process  in  America.  A  plant 
is  being  erected  to  use  this  French  process  at  Hadlock, 
Wash.,  and  another  is  proposed  for  some  places  in  Ontario. 

As  to  the  cost  of  production  of  ethyl  alcohol  by  the 
Ewen-Tomlinson  process,  a  very  close  estimate  has  been 
made,    baeod   upon  tenders   and   the   experience   of   the 


patentees  in  the  Classen  plant.  Broadly  speaking, 
the  cost  is  about  the  same  as  that  required  to  produce 
alcohol  from  grain  or  any  other  starchy  material.  Outside 
the  converter  itself  there  is  nothing  used  in  the  plant 
which  is  not  quoted  on  the  market  and  made  for  other 
purposes.  Without  going  into  details,  a  plant  capable  of 
handling  100  tons  of  drv  sawdust  in  a  ten  hour  day,  or 
working  continuously,  200  tons  per  day,  including  buildings 
of  a  simple  character  and  of  cheap  substantial  construction, 
was  estimated  at  S99.500.  The  daily  cost  of  maintenance, 
including  interest,  depreciation,  labour,  and  material, 
allowing  50  cents  per  ton  for  the  sawdust  or  other  wood 
waste,  would  amount  to  S217,  i.e.,  8217  for  100  tons,  or 
S2-17  for  20  gallons  of  alcohol,  90  per  cent.,  or  a  nett 
cost  of  10-8  cents  per  gallon.  No  allowance  is  here  made 
for  fuel,  save  the  co.st  of  drying  the  unused  portion  of  the 
sawdust.  This  estimate  further  is  made  on  a  plant 
not  smaller  than  100  tons. 

When  one  considers  the  possible  value  of  the  by-products 
from  a  large  plant,  and  the  fact  that  quite  20  per  cent, 
of  the  available  sugar  was  not  fermented  in  the  expenmeuts 
made  last  -June,  it  would  appear  that  cheap  industnal 
alcohol  has  at  last  arrived.*  Ethyl  alcohol  from  grain, 
94  per  cent.,  averages  about  52  cents  to  the  consumer 
without  the  Government  tax.  and  denatured  alcohol  from 
45  to  60  cents.  jUcohol  made  from  refuse  wood  should 
not  cost  the  consumer  more  than  20  to  25  cents.     ^ 

Quite  apart  from  its  economic  aspect,  the  manufacture 
of  fermentable  sugar  from  wood  by  this  process  is  intensely 
interesting  to  the  chemist.  The  process  is  essentially  one 
of  hydrolysis  analogous  to  the  conversion  of  starch  to 
sugar  by  the  amvlolvtic  ferments.  The  celluloses  are,like 
starch,  polysacchaiides  of  unknown  constitution.  ihey 
are  generallv  represented  as  having  the  same  percentage 
composition"  and  empirical  formulae,  and  just  as  we  can 
represent  the  hvdrolysis  of  starch  to  maltose  and  dextrose, 
so  we  can  show  how  by  the  assimilation  of  water  the 
cellulose  can  give  rise  to  maltose  and  dextrose.  It  is 
assumed  that  it  is  the  ceUulose  clement  in  the  wood  which 
gives  rise  to  the  sugar. 

I  was  much  struck  by  tlio  regular  action  of  sulphurous 
acid  upon  the  sawdust,  a  constant  quantity,  about  3o  to 
40  per  cent,  of  the  wood,  only  being  attacked.  We  know 
from  the  studies  of  numerous  chemists,  such  as  Hugo 
Miiller,  Sachs,  Cross  and  Bevan,  and  others,  that  wood 
freed  from  adventitious  constituents  such  as  the  tannins, 
colouiing  matters,  resins,  &c.,  is  strikingly  uniform  in  the 
composition  of  its  fundamental  tissues,  notwithstanding 
the  great  variety  in  structural  complexity,  and  this 
uniformity  in  coruposition  is  not  confined  to  species,  but 
is  found  to  embrace  all  sorts  and  varieties  of  woody  tissue. 
The  average  composition  of  wood  from  all  sources  may  be 
said  to  be,  water  11  percent.,  ce'lulose  50  per  cent.,  soluble 
in  water  3-5  per  cent.,  non-ccUulose  35-5  per  cent.  Lignum 
vita;  and  ebony  are  exceptions,  being  very  low  m  ceUulose 
and  high  in  non-cellulo.se. 

In  the  Classen  patents  and  in  one  of  the  Ewen-Tomlmson 
patents  it  is  the  cellulose  which  is  claimed  to  be  converted 
into  fermentable  sugars.  It  seems  more  than  a  coincidence 
that  the  quantity  of  material  hydrolysed  in  the  Ewen- 
Tomlinson  process  should  be  so  constant  and  should 
correspond  so  closely  to  the  proportion  of  non-celluloso 
found  in  woods.  In  all  processes  of  hydrolysis  the  non- 
cellulose  or  lignonc  complex  is  tlie  first  to  break  down 
whether  the  hydrolysis  occurs  in  an  acid  or  an  alkaline 
medium.  There  is  every  evidence  that  here  the  lignone  com- 
plex is  broken  down.  The  presence  of  hydroxy-derivatives 
of  benzene,  of  pentoses,  acetic  acid,  and  f uifurol  in  quantity 
is  obvious  in  the  liquid  extract  of  the  treated  wood.  It 
seems  probable  that  the  lignono  complex  in  woods  is 
attached  to  a  certain  proportion  of  cell  cellulose 
(hemi-cellulose)  as  well  as  to  the  oxy-eellulose  and  perhaps 
to  the  true  fibre  cellulose. 

The  material  left  after  treatment  consists  of  cellulose 
which  is  found  on  being  again  submitted  to  steam  ami 
sulphur  dioxido  to  yield  but  a  trace  of  sugar.     True  fibrou-s 


•The  Standard -lloohol  Company  cKiim  to  he  able  to  produce 
this  alcohol  kt  a  cost  of  7  ccnt«  per  gallon  in  a  large  pinnti 
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cellulose  (absorbent  ( otton)  in  another  experiment  remained 
unattacked.  Its  physiial  as  well  as  its  ehemioal  properties 
were  practically  unchanged. 

L'Tulcr  tile  conditions  of  the  process  a  small  quantity  of 
sul])hurous  acid  is  employed  for  a  short  time  only  and  very 
little  sulpliuiic  acid  is  formed.  It  would  sccni  that  the 
acid  acts  hero  as  a  catalyser  inducing  a  rapi<i  hydrolysis  of 
the  lignono  complex  and  of  a  proportion  of  easily  attacked 
cellulose.  The  oxy-cellulose  for  the  most  part  and  the 
true  cellulose  present  are  not  seriously  altered  chemically. 
It  would  seem  possible  that,  authorities  to  the  contrary 
notwithstanding,  the  lignone  complex  is  capable  of 
yielding  a  certain  amount  of  fermentable  sugar.  Should 
this,  on  further  study,  prove  to  be  the  case,  it  might  be 
)H)Ssil)le  to  treat  pulp  wood  by  this  process  as  a  itreliminary 
to  its  convereion  into  juilp.  and  then  by  a  second  treatment 
to  produce  pulp  fibre  from  tlie  unattacked  residue. 

There  is  little  doubt  that  in  the  original  Classen  process 
there  was,  owing  to  the  larger  proportion  of  acid  and  the 
prolonged  action,  a  more  profound  action  on  the  cellulose 
and  tht^  lignone  coniplex,  as  well  as  probably  a  secondary 
action  on  the  carbohydrates  produced. 

In  a  lumber  producing  country  like  Canada,  any  industry 
that  can  utilise  waste  wood  and  give  it  commercial  value 
should  receive  encouragement.  If  this  be  the  "  revolu- 
tionary discovery,"  which  the  l)e)mrtment  of  Agriculture 
at  Washington  has  jironounced  it  to  be.  it  will  add  nuich 
to' the  wealth  of  nations.  It  will  not  only  open  up  new 
fields  for  the  use  of  industrial  alcohol,  but  will  liberate  for 
use  as  food  the  million  of  bushels  of  grain  now  used  up  in 
the  manufacture  of  ethyl  alcohol,  !)0  per  cent,  of  which  is 
used  as  a  luxury  in  life  and  ri'gardcd  by  many  as  a  distinct 
evil  in  the  eommunitv. 


Liverpool  Section. 


Meeting  held  at  the  Vniveraily  on  Wednesday,  November 
mil,  1909. 


MR.  MAX  MfSPRATT  tN  THE  CHAIR. 


A   RAPID   METHOD   FOR   THE   DETERMINATION 
OF   ZINC    IN    THE    PRESENCE    OF    IKON. 

BY    JAMES    M.    TAYLOR. 

The  published  volumetric  methods  for  the  determination 
of  zinc  in  the  presence  of  iion  require  a  preliminary 
treatment  to  obtain  a  pure  zinc  solution.  Tliis  usually 
means  the  separation  of  copper,  lead,  and  bisnmth  by 
hydrogen  sulphide.  The  excess  of  hydrogen  sulphide  is 
boiled  off,  and  iron  o.xidiscd.  Precipitation  by  ammonia 
or  ammonium  acetate,  in  the  presence  of  ammonium 
chloride,  throws  down  ferric  hydroxide  with  varying 
amounts  of  zinc;  this  is  dissolved  in  acid,  and  reprecipi- 
tated  by  ammonia,  the  process  being  repeated  till  the 
filtrate  is  free  from  zinc.  In  most  methods  it  is  also 
necessary  to  remove  manganese  before  estimation  of  zinc. 
The  precipitation  of  zinc  sulphide  in  the  presence  of 
chloracetic  acid  is  not  complete  if  chlorides  are  present. 
These  separations  require  too  much  time,  and  methods 
involving  them  were  not  useful  on  that  account.  A  method 
of  titrating  zinc  in  the  presence  of  iron  seemed,  therefore, 
a  necessity. 

Zinc  sulphide  is  precipitated  when  hydrogen  sulphide 
is  passed  into  a  dilute  neutral  solution  of  a  zinc  salt,  with 
the  liberation  of  an  equivalent  of  acid.     Ferrous  salts. 


under  similar  conditions,  are  unaffected.  An  endeavour 
was  made  to  utilise  these  facts,  by  titrating  the  free  acid 
liberated  with  caustic  soda,  using  methyl  orange  as 
indicator. 

Hydrogen  sulphide  was  added  to  a  mixture  of  zinc  ant) 
iron  sulphates,  and  normal  caustic  soila  run  in  from  a 
burefto  ;  towards  the  end  of  the  titration  '"  clots  "  of 
ferrous  hydro.xide  were  formed  where  the  caustic  soda 
dropped  into  the  liquor,  wliich  did  not  readily  dissolve. 
The  white  zinc  sulphide  finst  obtained  darkened  when  the 
neutral  point  was  reached.  The  further  addition  of  about 
0-2-  0-3  c.c.  of  caustic  soda  gave  an  almost  black  coating 
of  ferrous  sulphide.     The  results  wore  not  satisfactory. 

Sodium  carbonate  was  tried  instead  of  caustic  soda, 
with  some  success,  and  pointed  to  the  possible  additional 
advantage  of  using  bicarbonate.  The  latter  was  adopted 
with  immediate  success,  and  concordant  results  were 
obtained. 

The  use  of  methyl  orange  as  indicator  was  abandoned, 
and  the  point  when  all  zinc  was  prccipitatetl  and  ferroua 
sulphide  commenced  to  be  thrown  down,  giving  a  greyish 
chocolate  colour  to  the  precipitate,  was  taken  as  the  end 
point. 

The  following  is  the  method  employed  for  the  deter- 
mination of  zinc  in  solutions  containing  ferrous  salts, 
supposing  them  to  be  free  from  lead  and  copjjer — .">  or 
10  c.c.  of  the  liquor  are  measured  into  a  (500  c.c.  flask 
20  c.c.  of  a  saturated  solution  of  ammonium  chloride, 
and  a  drop  of  methyl  orange  solution  are  added,  and  the 
solution  neutralised  with  X  /'2  sodium  bicarbonate.  About 
100  c.c.  of  water  saturateil  with  hydrogen  sulphide  are 
added,  and  then  A'/2  sodium  bicarbonate  is  run  from  a 
burott«,  at  first  at  the  rate  of  about  2  or  3  drops  per  second. 
The  contents  of  the  Utisk  must  be  well  shaken  throughout 
the  titration.  Each  drop  of  sodium  bicarbonate  as  it 
touches  the  liquor  gives  a  black  precipitate  which  ingtauti; 
dissolves.  Should  the  black  precipitate  of  ferroi 
sulphide  not  form,  it  is  a  sign  that  insufficient  hydro^ 
sulphide  is  present.  When  the  zinc  sulphide  comnieD( 
to  turn  grey,  the  sodium  bicarbonate  is  added  moi 
slowly,  shaking  for  foiu'  or  live  seconds  after  the  additioi 
of  every  O-I  c.c.  Finally,  one  drop  will  change  the  coloi 
to  a  decided  chocolaU%  when  the  titration  is  tinishei 
I  c.c.  of  iV/2  sodium  bicarbonate  solution  is  equivalent 
0-016  grin,  of  zinc.  The  sodium  bicarbonate  solutioi 
is  made  by  dissolving  42  grms.  of  bicarbonate  in  wati 
and  diluting  to  one  litre.  The  solution  is  stable,  but  it 
advisable  to  titrate  a  known  amount  of  zinc  alongsii 
the  sample  till  the  operator  becomes  accustomed  to  tl 
end  point,  taking  the  sample  to  the  same  depth  of  colo' 
The  bicarbonate  solution  is  standardised  as  follows 
0-15 — 0-2,5  grm.  of  zinc  is  measured  into  a  600  c.c.  flasl 
and  20  c.c.  of  saturated  ammonium  chloride  solution  ai 
about  O-I  grm.  of  ferrous  sulphate  are  added, 
solution  is  neutralised,  tn^ated  with  hydrogen  sulphii 
and  titrated  as  described  above  for  the  actual  determination 
of  zinc.  The  end  point  is  more  distinct  if  the  ferrouB 
sulphate  is  added  about  0-5  c.c.  before  the  finish. 

One,  or  at  the  most   two  droi)s  of  sodium   bicarbonate 

solution  cause  a  distinct  darkening  that  is  not  materially 

increased  by  the  addition  of  a  further  cubic  centimetre. 

In    carrying    out    the    determination    of    zinc    by    this 

method,  tlie  following  points  must  bo  noted  : — 

(a)  Copper,  lead,  and  bismuth,  unless  present  only 
in  traces,  must  be  removed  by  means  of  iron  gauz« 
or  hydrogen  sulphide  in  acid  solution. 

(b)  Ii-on  should  be  picsent  in  the  ferrous  state, 
otherwise  the  neutral  point  is  obscured.  Heating 
with  iron  u  ire  or  sulphurous  acid  speedily  accoDiplishv^ 
this. 

(C)  The  volume  of  solution  should  be  about  loO  c.c. 
after  adding  hydrogen  s\dphide  water,  wlien  the  zinc 
is  0-1 — 0'3grm.  If  the  zinc  is  present  in  small  i|uantily, 
say  0-1  grm.,  a  sharper  end  reaction  is  given  if  th» 
volume  does  not  exceed  70  or  80  c.c. 

(d)  As  in  the  ca.se  of  most  zinc  titrations,  the 
conditions  should  be  as  near  alike  as  possil  le  in  sample 
and  check  test. 
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.\Jthough  designed  primarily  for  the  rapid  determina- 
tinn  of  zinc  in  ferrous  liquors,  the  method  is  capable  of 
wider  appUcatioii  if  the  prescribed  conditions  are  adheied 
to.  Unlike  most  well-known  methods,  iron  and  manganese 
are  not  detrimental  ;    in  fact,  the  former  is  necessary. 

The  following  experiments  were  made  to  show  the 
effect  of  various  metals  on  the  zinc  assay  '■ 


Weight 

of  zinc 

lion. 

Man- 

Cobalt. 

Nickel. 

Alumi- 

Zinc 

taken. 

ganese. 

nium. 

found. 

gnos. 

gnns. 

gmis. 

grms. 

grms. 

grms. 

grms. 

0-2B 

0-02' 

— 

— 

— 

— 

0-2498 

0-25 

0-50 

0.1 

— 

— 



0-2464 

0-25 

0-02 

0.1 

— 

— 

— 

0-2504 

0-15 

0-02 

-  - 

— 

— 

— 

0-1504 

0-1.5 

0-02' 

-- 

— 

— 

— 

0-1496 

0-15 

0-02 

0-15 

— 





0-1496 

0-15 

0-02* 

— 

0-015 

— 

— 

0-1500 
0-1472 

0-l.i 

0-02 

0-15 

0-15 

— 



0-1516 

0-15 

0-02 

0-15 

— 

0-015 

— 

0-1510 

0-10 

0-10 

— 



0-0996 

0-10 

1-00 

0-10 

— 

— 

. — 

1-000 

-    0-10 

0-10 

0-10 

— 





1-004 

0-10 

0-02 

— 

— 

— 

0-02 

0-1020 

0-01 

0-01 

— 

— 

0-0104 

London  Section. 


Meeliiiij  htldat  BnrUitgtoii  House,  on  Momhitf,  Sonvibtr  1-v/, 
1909. 


It  will  be  seen  fiom  the  above  that  the  amount  of  iron 
has  very  little  efftct  on  the  result.  Cobalt,  nickel,  and 
aluminium,  if  not  more  than  5  per  cent,  to  10  per  cent. 
of  the  zinc  present,  do  not  interfeTc.  Manganese  has  a 
beneficial  influence,  causing  the  end  point  to  be  more 
distinct. 

In  the  absence  of  metals  of  the  second  group  and  ferric 
salts,  the  whole  operation  can  be  completed  in  5  or  0 
minutes. 

If  desired,  the  chbcolate  coloured  precipitate,  consisting 
of  the  whole  of  the  zinc  as  sulphide,  together  with  a  small 
amount  of  ferrous  sulphide,  may  be  tillered  off  ;  and  after 
washing  with  water  to  remove  manganese,  cobalt,  nickel, 
and  iron,  dissolved  in  hydrochloric  acid  followed  liy 
bromine.  One  precipitation  with  ammonia  will  suffice 
to  separate  the  whole  of  the  zinc  present.  A  raiiid 
means  is  thus  afforded  of  obtaining  a  pure  zinc  solution, 
on  which  a  check  analysis  may  be  made  by  some  other 
method. 

These  experiments  were  can-ied  out  in  the  central 
Laboratory  of  the  United  Alkali  Co.,  Ltd.  1  am  indebted 
to  the  courtesy  of  Dr.  Raschen  and  the  tlirectois  of  the 
company  for  permission  to  publish  these  results. 

DiSCUSSlOK. 

Mr.  E.  Cai'.ey  asked  what  the.  author  considered  the 
limit  of  error  in  the  assays.  The  residts  were  very 
interesting,  but  he  felt  a  little  disapptiinted  at  the  want  of 
definiteness  with  regard  to  the  point  at  which  the  indicator 
would  show  black  ;  it  was  evidently  a  test  which  required 
a  considerable  amount  of  practice. 

Prof.  F.  t;.  DoNN.\N  asked  if  the  concentration  of  iron 
was  likely  to  produce  an  crroi-.  Example  No.  2  in  the 
table,  whi(  h  showed  a  considerable  error,  gave  the  iron  as 
present  in  large  excess. 

Mr.  Tavlor  in  reply,  said  he  could  not  give  examples 
of  the  limit  of  accuracy  other  than  those  in  the  table, 
which  were  the  residts  of  experiments  on  known  amoimts 
of  zinc.  The  probable  error  would  be  about  1  jjer  cent. 
of  the  zinc  present,  but  with  practice,  should  be  much 
less.  He  could  not  explain  why  in  one  case  where  the 
iron  was  twice  that  of  tlie  zinc,  the  zinc  found  was  0-24C4 
grm.  instead  of  0-25  grni. ;  in  one  case  the  zinc  found  by 
titration  was  exactly  the  amount  introduced,  though  the 
amount  of  iron  present  was  10  times  that  of  the  zinc. 


BK.    J.    LEWKOWITSCH    UJ    THE    CHAIR. 


*  In   these  experiments  the  tenons  sulphate  was  added  near 
the  eod  of  the  titration. 


THE     .MANUFACTURE     OF     ARTIFICIAL     STONE 
FKOJI    SAND    AND    LIME. 

BY  J.    C.    STEAD. 

The  manufacture  of  artificial  stone  blocks  from  mixtures 
of  sand  and  lime  has  been  carried  on  for  some  years 
with  more  or  less  success,  but  little  appears  to  have  been 
pubhshed  as  to  the  results  of  actual  work,  although  German 
and  American  Uterature  referring  to  silica  and  sand-lime 
bricks  is  fairly  plcntifid. 

With  slaked  lime,  bricks  and  also  satisfactory  blocks  of 
artificial  stone  which  have  upwards  of  25  cubic  feet  con- 
tent are  produced.  For  cither  brick  or  stone  the  pro- 
portion of  lime  used  varies  from  4  to  10  per  cent.,  and 
both,  when  finished,  are  usually  capable  of  sustaining  fairly 
high  compressive  loads. 

The  stone  with  which  this  paper  deals  was  made  of  a 
mixture  of  sand  and  quick  lime  filled  into  moulds,  subjected 
to  the  action  of  steam  or  liot  water  undej-  a  pressure 
gradually  raised  to,  and  maintained  at,  9  to  10  atmospheres, 
then  tooled,  removed  from  the  moulds,  and  used  without 
further  treatment.  Howcvei,  although  it  is  possible  thus 
to  make  perfect  blocks  of.  say,  6  feet  in  diameter  and 
3  feet  deep,  yet  so  far  there  have  been  considerable 
difficulties   as   to   uniformity   of   output. 

When  working  with  plain  moulds,  with  a  mixture  con- 
taining from  12  to  14  per  cent,  of  lime,  the  finished  blocks 
were  tound  to  contain  globiUar  masses  of  stone  quite 
distinct  from  the  exterior  cylindrical  shell.  The  division 
between  the  two  coincided  apparentlj'  with  the  points 
or  lines  where  the  pressures  developed  by  the  resistance 
of  the  mould  to  the  expansion  of  its  contents  (due  to  the 
slaking  of  the  lime)  were  equalised,  and  became  uniform. 
This  necessitated  some  modification  of  the  rigid  mould 
employed,  and  in  the  next  and  all  succeeding  experiments 
a  cushion  of  sand  surrounding  the  whole  of  the  mixture 
contained  in  the  mould  w'as  introduced  in  order  to  neutralise 
these  pressures  to  a  certain  extent.  The  globular  forma- 
tion within  the  stones  then  ceased  to  be  produced.  The 
sand  layer  or  cushion  appeared  also  to  have  a  further 
advantage,  in  that  it  assisted  the  diffusion  of  the  water 
or  steam  throughout  the  mass  of  the  stone  mixture,  besides 
facilitating  the  removal  of  the  stone  from  the  mould  at 
the  completion  of  the  process  and  cooling. 

With  a  mixture  containing  13  to  14  per  cent,  of  lime, 
stone  as  that  marked  S3  in  the  table  resulted.  This  was 
very  hard,  and  although  excellent  in  all  other  respects, 
was  rather  too  dense  for  ordinary  building  purposes. 

In  the  next  series  10  ])er  cent,  of  lime  was  used,  the 
other  conditions  remaining  the  same.  The  stone  from 
this  was  cracked  at  right  angles  to  its  greatest  dimension, 
and  was  evidently  of  insufficient  strength  to  withstand 
the  stresses  set  up  within  its  mass. 
1  A  return  to  13  to  14  per  cent,  of  lime  gave  unsatisfac- 
tory results  with  blocks  3  feet  deep,  owing  apparently 
to  dusty  sand  being  used.  The  penetration  of  the  water 
into  the  mass  of  the  contents  of  the  moulil  was  in  many 
instances  bad.  portions  of  the  blocks  were  not  thoroughly 
hardened,  and  the  stone  formation  was  incomplete. 
Cracks  encircled  and  crossed  the  imperfect  parts  ancl  also 
radiated  therefrom  ;  but  in  those  jiortionS  which  were 
well  penetrated  by  water  the  stone  was  of  good  quality, 
free  from  flaws  when  cut  up,  and  generally  remained  so 
when  exposed  in  the  yard. 

On   diminishing    the  vertical    thickness,  stones  up   to 

2  ft.  thick  showed  no  flaw  s,  and  their  texture  was  uniform 

1   throughout,  the  water   having  evidently  diffused  equally 
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ami  i|iiickly  i"  a"  diroc'tions.  These  last  bloeks  were 
made  at  a  time  when  tlie  tcm|)eiature  varied  considerably. 
The  slabs  into  whieh  the  blocks  were  cut,  soon  developed 
cracks  at  right  angles  to  their  greatest  dimensions,  but  not 
extending  to  the  circumference.  Sound  slabs  of  stone  made 
during  the  summer  months  did  not  so  crack,  although 
exposed  in  the  yanl  immediately  after  sawing  onwards  and 
also  dining  the  winter  months  to  alternating  damp  and 
frosty  weather.  The  winter-made  blocks,  which  were  of 
good  uniform  hardness  when  cut,  when  exposed,  laid  flat, 
just  as  natural  stone  would  lie  ujion  its  bed,  became 
softer  and  ultimately  cracked  up  in  all  directions.  The 
porosity  of  the  nt^wly  made  stone  obviously  favoured  the 
absorption  of  moisture  from  mist  and  rain  which,  altor- 
iiatin"  with  liaril  frosts,  had  the  usual  disintegrating 
effect? 

All  of  the  series  were  made  with  sand  containing  98'3 
per  cent,  of  silica,  and  quiiklime  titrating  upon  an  average 
[Vl-i  per  cent,  of  calcium  oxide. 

The  general  characteristics  of  typical  sixciniens  of  the 
Stone  produc(^d  are  given  in  the  accompanying  table. 

The  tii"st  six  of  the  following  are  samplis  of  the  stone 
referred  to  in  the  foregoing  : 


Niniibcr  or 

mark  on 

block. 


VVllt'll    Miinic. 


I'cr  iiiit.  ui 

CaO  ill 

mixture  used 

as  per 

titration. 


pcrraeablo  to  water,  but  the  resulting  stone  lacks  strength 
and  is  liable  to  crack  during  or  immediately  after  formation. 
A  mixture  titrating  13  to  14  |)er  cent,  of  lime  yields  stone 
which  is  strong  enough,  but  which  may  be  cracked 
owing  to  the  unequal  and  imperfect  penetration  of  the 
water  or  steam.  It  would  seem  that  tliis  is  not  solely 
due  to  the  increase  in  the  proportion  of  lime  per  sc  ;  but 
in  part  to  the  siUca  dust  contained  in  the  sand.  The 
line  particles  favour  a  more  intense  reaction  witli  tho 
increased  lime,  which  is  to  a  certain  extent  cuniulativfl 
and  tends  to  seal  off  portions  of  the  block.  The* 
not  necessarily  the  central  portions,  since  the  imperfectj 
stone  due  to  bad  water  or  steam  jienetration  is  some^ 
times  found  to  ))e  annular  or  horse-shoe  shaped,  tha 
centre  of  the  block  being  hard  and  perfect,  if  the  sana 
be  very  dusty  or  dirty  it  may  of  itself  impede  or  stoj 
tho  diffusion  of  water  or  steam.  Sound  atone  can 
produced  by  the  means  indicated  from  a  mixture  con^ 
taining  a  certain  jicrcentagi^  of  lime,  and  onlinariljl 
uniform  procedure  with  uniform  temiKiatc  climatic  ton 
ditions  produces  uniform  results. 

1  am  indebted  to  the  directors  of  Ford  Stone,  Liinite 
for  their  kind  permission  to  publish  the  foregoing  no 


.\ppearuiit'''  o(  the 
stone  iirodnced. 


Porositv 

M/a/Oil. 
The  luniibers 

risina  as 
the  porosity 

increases. 


liOad  on  bed 

under  wliich 

stone  failed. 

lbs.  per  sq.  iu. 

20/5/09. 

The  tests  were 

made  with 

x-in.  fiihes 

rubbed  dead 

true. 


Ueuiarks. 


S3... 
S  viii.. 
S  xiv. 


S  XXV. 
Sxxx. 

Sli  viii. 


Oct.,  1UI)7 
Ma.v,  iaU8 
Juie-,  190S 

Auii..  l!"'" 
-Vug.,  1908 
Dec,  190* 


E 


Prior  to  .Tuly, 
1907 

III.  (made with  '     -Vpril,  1908 
slskeil  lime) 


13-4 
ll.U 

Very  close  and  Hue  ; 

arrises  sharp  and 

Rood. 
Somewhat      coarse ; 

arrises  not  shiiri.. 

17.8 

I'liisc  ;    arrises  good. 

1|.» 

(.'Iifse  ;    arrises  ■^dihI. 

l.'e7 

Close ;   arrises  good. 

14-27 

Close ;   arrises  good. 

6.8 
9.3 

Somewhat      coarse ; 

arrises   not   good. 
Somewhat      coarse : 

arrises   not  good. 

9,485 
1.038 
8,879 


11,24 
4,B83 

4,8  l.T 
3,6  !•> 


Full  sized  block -lUl.diani.  bi 
3  ft.  6  ill.  deep  iipprnxiniatcli 
Stone  exeelleiit  thrrnigliou^ 

l-'iill  sixcd  block.  St^me  iinifon 
thrniisboiit.     Crarke.i  vert 

lilllv. 

I'lill  siJIed  block.     PeiMtr.ilin 

of    water    impi'rfeet ;     bio 

roiitaiiied    palclics   oi    ba 

f^»rnied  stone. 
.\s  S  xiv.  :  in  tills  cjise  rrnt 

)iortiini  badly  fernieil. 
hull  sized  bbiek  :    had  but  fa 

luillts  ;    wa**  geiiiTallj    gooL 
Itlock    of    diniiiilslicd    deptji] 

well    penetrated    by    wat 

and  stone  good. 


The  figures  as  to  porosily  and  resistance  lo  crushing 
are  not  com]iarativc,  the  specimens  not  being  of  uniform 
age.  They,  however,  show  the  edcct  of  different  propor- 
tioiis  of  lime  and  of  varying  age. 

results  obtaineil   indiealo  at  least  four  coiisidera- 


The 
lions 
Thev 


which 
lire  : — 


require    lo    be    conslnntly    borne 


in     mini 


'(1  mu-^t   be  such  that   1  hi- 
st iiuig    to    withstand    the 


(1)  The  proportion  of  lime  us 
resulting    stone    be    suHiciciLlly 
stresses  set  up. 

(2)  The  whole  of  the  mass  of  the  dry  mixture  contained 
in  the  mould  in  ■■>il"  in  the  hardening  cylinder  must  at 
the  (ommencement  of  the  jirocess  be  thoroughly  and  as 
nearly  as  ]iossible  simultaneously  saturated  with  steam 
or  water. 

(3)  The  contoiils  of  the  mould  niusl  mil  lie  subjected  lo 
excessive  pressure. 

(4)  The  stone,  particularly  \\  h.eu  made  during  a  season 
of  low  temperatures  and  variable  climatii  conditions, 
requires  some  pciiod  for  maturing  and  that  preferably  in  a 
suitable  atmosphere,  e.g.,  ono  containing  carbon  dioxide, 
for  the  purpose  of  diminishing  its  porosity  before  use. 

The  first  two  conditions  a)o  not  obtained  without 
considemble  attention  to  detail.  A  mixture  of  sand  and 
lime oonUining,  say,  10  percent,  of  hrae  is  easily  and  quicHy 


DlSlUS.SlilN. 

Mr.  W.  K  Hi:ii>  said  he  did  not  like  t<>  critici..*e  tb 
pajier  in  the  absence  of  the  author  and  would  only  remaij 
that  he  seenietl  to  think  that  pressure  and  high  ten 
peratiire  were  unsuitable  for  producing  this  stone,  but  i 
was  a  well-known  fuel  that  sand  lime-stone  was  ma 
sneeesafully  in  large  quantities  under  such  conditioii 
ll  was  stale  il  thiit  the  tcmperaluic  iniisl  be  raised  simd 
laneously  llironghotit  1  lie  mass:  iinil  other  conditio^ 
were  liiiil  (town  without  any  indication  of  how  they  W6 
to  be  fullillcil. 

Jlr.  Watsu.v  Smitu  referred  lo  the  extraordinary  rosu 
obtained    by   Messrs.    Pan-,   Ernest   and    Williams   in 
I'nitcd  States,  in  the  use  of  tinelv  divided  silica  mix 
with  lime  (see  this  .1..  19f»9, 1131).    They  stated  that  by  I 
high-pressure  steainiiiL'  of  briqmttes  ( l."i(l    lb.    )ier  sq, 
made    by    moiil.ling  Sll    per  iciil.  of    liiiely  di\  iilcd   siliri 
with    2(1    per  cent.    oNinie.    blocks     were  obtained   whiti 
had  a  tensile  strength  of  278  lb.  to  the  sq.   in.     These! 
subsequent    heating  lo  various  degrees,  showed  great  i 
singular  variHiiiuis.     Thus  heated  to  :  — 

400*  C.  a  tensile  strength  of      0  lb,  per  bo.  Id.  (i.e.,  a  (all  to 
600"  r.        „  „         isi  

750"  f.  „  „  27 

800"  C.  „  ..  71 

1390'  r.  ,.  „  268 Large  rise,  but  L_. 

us  blKh  ssntrrngh 
at  iO'  C. 
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Meeting  held  ut  Burliiirjtun  Huuse  on  Monday,  December  i\lh, 
1909. 


Dl;.    J.    LEWKOWITSCH    IN    THE    CH.\1H. 


THE    ARTIFICIAL    SILK    INDUSTRY. 

BY    W.    P.    DEEAPEK,    F.I.f . 

Ill  the  French  Exhibition  of  1889  Count  de  ChaiJonnet 
exhibited  his  now  well-lsnowu  process  of  manufacturing 
filaments  of  nitrocelhilcse  by  squirting  coUodion  under 
suitable  conditions  into  tlie  air.  The  progress  from  tliis 
early  production  of  highly  inflammable  filaments,  to  the 
present  production  of  the  large  output  of  artificial  silk 
manufactured  by  this  process,  which  exhibits  none  of  these 
inflammable  properties,  and  resists  the  disintegrating 
action  of  water  has  been  achieved  by  careful  research. 
To-day  the  production  of  the  material  by  the  original 
method,  starting  with  a  solution  of  guncotton,  has  met 
with  signal  success ;  and  even  in  the  absence  of  any 
competing  process  would  have  led  to  the  building  up  an 
industry  of  a  permanent  nature,  from  which  the  textik- 
industry  generally  wnydd  have  derived  much  benefit.  Tliis 
jirocess'of  manufacture  may  in  time  go  the  way  of  most 
original  processes,  and  give  way  to  the  more  direct  methods 
of  later  date.  At  present  it  is  responsible  for  about 
.W  per  cent,  of  the  world's  output.  I  have  been  informed 
in  the  Elberfeld-Barmen  district,  where  500,000  kUos.  arc 
worked  up  every  year,  that  for  some  manufacturers  the 
nitro-product  is  absolutely  essential,  while  for  others  the 
newer  products  are  of  more  value.  If  time  proves  that 
this  is  a  normal  condition,  then  the  mere  cost  of  production 
will  not  be  the  only  determining  factor  in  the  situation. 

Any  way  it  is  patent  to  all  those  interested  that  great 
economics  have  been  effected  in  this  process,  more  especi- 
ally in  the  recovery  of  the  solvents,  and  their  re-nsc  ;  in 
the  rapidity  of  production:  and  in  other  wajs  of  which 
no  one  outside  the  actual  works  can  have  tietinile  know- 
ledge. 

Of  the  processes  which  have  siiivi\cd  to  this  uulustriai 
stage,  the  three  systems  called,  respectively,  the  nitro- 
cellulose, the  cuprauiruonium.  and  the  viscose  ones  maybe 
specially  mentioned.  These  have  been  so  controlled,  that 
they  now  produce  a  marketable  product,  which  Is  in  such 
demand  that  delivery  can  only  be  obtained  for  the  second 
half  of  next  year  at  the  earliest.  This  latter  point  is  an 
important  one.  for  it  is  an  indication  that  the  newly- 
founded  industry  is  based  on  a  genuine  demand. 

These  yams,  which  range  in  size  from  100  deniers 
upwards,  are  not  adapted  to  the  manufacture  of  such 
ma(/>rials  as  are  prepared  from  ordinary  silk  fibres  of 
from  15  to  32  deniers.  or  even  upwards ;  but  they  enter  into 
a  whole  range  of  articles,  and  have  had  a  profound  inliueuce 
on  certain  manufacturers,  such  as  the  braid  industry,  and 
given  employment  to  a  large  number  of  hands.  The  new 
uses  wliich  are  being  found  almost  daily  for  these  products 
also  indicate  a  stea<ly  anil  increasing  demand  for  the  yarns 
iu  the  future.  For  exam])le,  it  is  ]iossible  to  manufacture 
a  heavy  cloth  from  these  liigh  tlenier  yams. 

The  early  samples  of  the  nitroecllulo.'^e  product  were 
extremely  brittle  and  inflammable,  and  lost  50 — 70  per 
per  cent,  of  their  strength  on  wetting.  They  were, 
however,  extremely  brilliant,  and  this  satisfactory  factor 
certainly  led  to  further  research  and  improvements  in  other 
directions,  which  gradually  decreasing  these  objectionable 
features,  caused  such  a  demand  for  the  yam  in  comparison 
to  the  possible  supply,  that  the  price  of  this  artificial  silk 
for  a  time  actually  exceeded  that  of  the  real  material.  The 
extreme  brightness  of  the  goods  made  from  it,  and  their 
peculiar  feel,  was  undoubtedly  the  cause  of  this.  With 
this  state  of  affairs  there  is  no  wonder  that  the  industr3' 
in  France  and  Germany  expanded,  and  several  companies 
were  undoubtedly  formed  to  work  processes  which 
had  little  chance  of  commercial  jirosperity.  The 
patent  list  of  these  times  also  indicated  the  gradual 
expansion  of  the  experimental  work  which  naturally 
followed,  and  was  destined  to  give  to  these  countries 
an  absolute  monopoly  of  manufacturing,  which  they  have 


held  to  all  purpose  until  the  last  year  or  so  ;  and  also  to 
give  to  the  textile  manufacturers  of  these  countries  a  first 
call  on  this  important  and  novel  product.  The  absence 
of  the  yam  itself  in  this  country,  was  one  of  the  chief 
factors  causing  our  neglect  of  this  matter.  The  many 
difficulties  of  the  process  were  emphasised  by  the  failure 
of  the  English  Comi^any  (starting  to  manufacture  under 
the  Chardonnet  rights)  due,  it  was  then  said,  to  local 
atnuisphcrie  conditions,  the  actual  .solution  prepared  in 
France  refusing  to  spin  at   the  Coventry  factory. 

Dr.  Lehner  demonstrated  Iris  process  in  I>ondon,  but  it 
was  in  Switzerland  that  he  built  up  the  enormous  business 
which  is  associated  with  his  name,  and  which  to-day  turns 
out  such  large  quantities  of  the  nitro-product.  Char- 
donnet had  to  wiu'k  with  very  high  pressures,  but  Lehner, 
by  modification  of  the  solution,  was  able  to  squirt  at  veiy 
low  ones.  He  also  squirted  into  water,  and  in  this  way 
recovered  the  major  porrion  of  the  solvent.  The  threads  of 
nitro-cellulose  were  wound  on  to  bobbins  and  dried. 

Factories  producing  such  a  product  were  des'dnec', 
sooner  or  later,  to  come  under  the  notice  of  the  insurance 
companies.  Serious  fires  took  place,  and  were  unprevenl- 
able.  It  was  found  that  the  nitro-cellulose  yam  in  the 
dry  state,  like  silk,  became  highly  charged  with  electricitj , 
and  that  self -ignition  took  place.  The  risks  were  subse- 
quently modified  by  keeping  the  yarn  in  a  wet  state  until 
it  entered  the  "  denitrifying  "  bath.  There  was  still  the 
alcohol-ether  to  be  reckoned  with,  and  it  is,  I  believe,  still 
impossible  to  insure  such  a  factory.  This  mattered  little, 
however,  to  companies  making  such  profits.  The  Tubize 
Company  rebuilt  part  of  its  factory  a  few  years  ago  out  of 
the  year's  income  and  still  paid  a  good  dividend. 

Great  speculation  in  shares  ;  high  and  fluctuating  prices 
for  the  yarn;  fire  at  the  works— Imt,  most  important 
of  all,  an  increasing  demand  for  the  product,  characterised 
the  early  days  of  the  industry,  the  slow  and  steady 
progress  of  which  was  as.surcd  and  never  in  doubt. 

HlSTOKV    CF   THi;    I.SDD.STRV. 

In  1855  the  well-known  French  investigator  Keaumnr 
suggested  the  production  of  what  might  be  termed  arti- 
ficial silk,  and  in  18S5  Andemars  patented  the  production 
from  H  nitro-cellulose  base,  but  nothing  more  was  heard 
of  the  process.  In  18S4  Count  de  Chardonnet  deposited 
with  the  Academie  des  Sciences  a  sealed  document  winch 
was  opened  on  November  7.  1887  ;  it  bore  the  title 
"  Sur  une  matiere  textile  artificielle  ressemblaut  a  k.  sole." 
He  had  sufficiently  worked  out  his  process  of  manufacture 
to  obtain  a  Grand  Prix  at  the  Paris  Exhibition  of  1889  for 
his  product.  He  lodged  his  first  jiatent  on  November  17, 
1884  (Fr.  Pat.  165,3-19).  The  first  apparatus  actually  used 
for  trials  is  shown  in  a  photograph  published  in  a  work 
published  by  T.  Foltzer  iu  1903  (Fabrication  de.la  sole 
arti  ficielle  parisienne). 

In  18S9  D'l  Vivier  produced  a  product  termed  "  Soio 
do  France,"  but  except  in  small  details  the  protluction,  and 
product,  was  very  similar  to  that  of  Chardonnet.  In  1.S92 
Laiiner  patented  liis  modification  of  the  Chardonnet  process 
(Fr.   Pat.  221,901.  May  25,  1892). 

As  a  result  of  these  early  inventions  the  following  centres 
have  produced  this  nitrocellulose  )iroduct  in  large  quan- 
tities. Works  at  Besiingon,  in  France  ;  at  Tubize  and 
Droopgonbosch-Ruysbrock,  in  Belgium  ;  at  the  four 
factories  of  the  Vercinigte  Kimst.Heide  Fabriken,  of  Frank- 
fort;  at  Kelsterbach  S..AI.,  at  Robingen  near  Augsbuig  ; 
Glattbrugg  and  Spreitenbach,  near  Zurich  ;  at  Padua  in 
Italy,  and  in  Hungary. 

The  first  patent  connected  with  the  production  of 
artificial  silk  ftom  cellulose  dissolved  in  a  cupro-ammouia 
solution  was  that  of  Dcspsissis  (Fr.  Pat.  203,741,  Feb.  12, 
1890).  The  only  remaining  record  of  this  appears  in  a 
French  publication,  as  under  the  Fnmch  law  of  that  date 
the  specification  was  not  printeil,  and  being  abandoned, 
owing,  I  believe,  to  the  untimely  death  of  this  investigator, 
is  not  available  for  reference.  Nothing  more  was  heard  of 
this  process  until  Pauly  in  1897  patented  a  process  on 
very  similar  lines.  The  English  specification  has  since 
been  restricted  by  amendment  so  that  the  original^sugges- 
tion  of  DespeiBsis,  viz.,  the  addition  of  a  proportion  of 
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gunie  iilbuminoiil  substance  to  tho  solution,  has  been 
oraitteil  in  the  latter  soecitiuation.  In  1899  (Eng.  Pat. 
t)55(i,  1S99),  Fiomoiy  and  Urban  took  out  tht^ir  tirat  patent, 
dealing  with  details  in  the  nmnufacturo.  In  the  same  year 
(Eng.  Pat.  18,200,  1899),  Bronnert  patented  his  first 
improvement  in  connection  with  the  direct  solution  of 
cellulose,  although  he  had  previously,  in  1886  (Eng.  Pat.  I 
6858)  taken  out  a  patent  for  improvements  connected  with  I 
the.  nitro'xUulo.so  process.  t 

Pauly,    Brouueit,   Fremery,    and   Urban   are   for  ever   [ 
associated  wth  tho  industrial  application  oi  the  copper- 
ammonia  process  on  the  large  scale  ;    they  have  thi'ough    j 
their  investigations  led  to  the  development  of  the  cele- 
brated GlanzstotI  C'omi)any,  which  to-day  employs  over   | 
7,000  hands,  and  manufactures  such  large  quantities  of 
this  product.     Their  headquarters  are  at  EllieHeld.  and 
works  at  Xiedcrmorechweiler  andOberbnick  in  Ciermuny, 
and  they  are  also  interested  in  works  at  (livct,  and  at 
Izicux,  in  Franco  (Messi-s.  Gillet  et  Fils).    I  believe  that  a 
Spanish  Company,  the  Socie  lad  Espanob.  di  scda  Parisien, 
has  ceased  working.    The  British  Glanzstoff  Co.,  Ltd.,  has 
recently    started    works    at   Flint,   which  it  is  said   will 
give  ultimately  employment  to  2,000  hands.      It  is  under- 
stood also  that  works  will  shortly  be  erected  in  Russia. 

In  1902  Thiele  took  out  his  lirst  patent  for  improvements 
which  enabled  much  liner  filaments  to  be  spun  than  hf  re- 
toforo.  This  and  subsequent  patents  suggested  a  possible 
development  in  the  industry  (Fr.  Pat.  320,446)  in  com- 
petition with  the  natural  article. 

Since  that  date  the  patents  regist<-red  in  connection 
with  this  copper-ammonia  process  have  been  very  numerous. 
Onlv  time  will  demonstrate  their  respective  merits.  In 
some  cases  copper  carbonate  in  ammonia  is  used  to 
dissolve  the  cellulose.  Many  patents  deal  with  the  use  of 
different  precipitating  solutions,  and  details  in  the  process, 
such  as,  for  instance,  the  preliminary  mercerising  of  the 
cotton. 

In  the  early  days  there  were  in  thio  countiy  several 
investigators  of  note  working  on  the  subject  of  artificial 
filaments,  amongst  whom  may  be  mentioned  Crookes, 
Swinburne,  Wynne  and  Powell,  and  Swan  ;  also  the  first 
patent  for  a  direct  process  of  manufacturing  from  allulose 
was  taken  out  by  two  Englishmen  in  1884.  It  was  not  tmtil 
six  years  after  this  date  that  Despeissis  took  out  his  first 
patent,  which  formed  the  basis  for  the  early  working  of  the 
euprammonium  process.  It  remained  for  Frame  and  Ger- 
many to  bring  this  indu.stry  to  a  successful  issue.  However, 
havingrecently  reached  a  "State  of  manufacturing  tthciency. 
as  at  the  Coventry  Visi^ose  \\'orks,  we  have  made  up  for 
lost  time. 

It  was  natural  that  Fiance,  with  the  silkwium  indu.stry 
so  firmly  -stabliKhcd  in  the  south,  should  look  with  greater 
interest  upon  the  possible  manufacture  of  an  artificial. 
product,  which  might  supplement  the  natural  supply. 
The  fact  that  Pasteur  was  instrumental  in  saving  that 
industry  from  decay  may  also  have  had  an  iufiuence  'n 
intensifying  the  bilief  that  the  problem  was  capalle  of 
commercial  realisation  through  the  aid  of  seioutific 
research. 

Processes  of  MANt?FACT«niE. 

Chnrdonnet  Proct'i. — The  original  plant  at  Besanfon 
started  with  an  (Uitput  of  50  kilos,  a  dav  in  1891  ;  it  had 
reached  1500  kilos,  in  1904,  and  1800  to  2000  kilos,  in  1907, 
and  seems  to  remain  at  that  figure  in  1909.  The  breaking- 
strain  is  given  at  1-5  arm.  per  denier,  and  the  elasticity 
nt  about  15  per  cent.  Whether  elasticity  is  quite  the 
term  to  use  in  the  case  of  artificial  silk  is  perhaps  open  to 
question.  It  is  douMlul  if  the  "  stretching  before  break- 
ing "  which  takes  place  can  be  compared  with  the  actual 
elasticity  of  the  real  fibre.  ' 

Great  precautions  are  necessary  in  tho  production  of 
the  solution   ot   guncotton.     The   polariscope   is  uaed   in 
determining  the  correct  state  of  solution.  The  jets  through 
which  the  collodion  is  squirted  are  eccuralely  regulatid    , 
by  micrometric  measurement.     The  procc.=.=  of  denit ration 
is,  of  eoiMse,  a  reducing  one,  and  the  details  lemain  a    ^ 
secret.     Temperature  of  the  bath    is  a  consideration,  and    • 
thegreat  aim  is  to  reduce  the  loss  of  ptrength  tea  minimtim. 


Y\'ars  of  study  have  greatly  improved  this  operation, 
and  have  produced  a  thread  which  varies  very  little  in 
this  respect  from  dav  to  day. 

Tho  statement  is  mule  that  in  1907  2,500,000  litres 
of  alcohol  were  consumed  in  the  Besanjon  works,  so  that 
each  kilo,  required  between  4 — 5  litres  of  alcohol  in  its 
manufactme.  A  kilo,  of  100  denier  thread  of  thi^  silk 
contains  90,000  metres  in  length,  or  nearly  2  millions 
metres  of  singl.-  filament  us  sqtiirled  from  the  jeis.  The 
selling  price  of  this  product  has  been  given  as  3ti  fr.  pci 
kilo,  in  1896,  26-50  fr.  in  1897.  and  21-75  fr.  in  1898  ; 
in  1903  it  reached  the  price  of  -10  fr.  per  kilo.,  and  it  may 
be  taken  at  20  fr.  to-day. 

Zinc  chloride  process. — ^The  first  patented  invention 
dealing  with  the  production  of  artificial  filaments  by  the 
diiTct  solution  of  cellulose  in  aqueous  solution  and  without 
the  intervention  of  the  nitrating  process  was  made  by 
Wynne  and  I'<.well  in  1884  (Eng.  Pat.  16,805  of  1884). 
These  investigators  seem  to  have  confined  their  attention 
to  the  industrial  production  of  electric  light  filaments, 
and  this  process  has  proved  itself  of  great  value  in  this 
direction  and  is  in  u.se  to-day. 

In  conjunction  with  H.  K.  Tompkins,  1  took  out  further 
patents  in  1897  dealing  with  details.  In  one  of  these 
patents  the  advantage  obtained  by  "drying  of  the  fibres 
or  threads  in  a  considerably  stretched  condition  "  was 
em))hasise<l.  This  practice  has  -^ince  found  a  place  in  all 
the  artificial  silk  processes  dealing  witii  the  direct  solution 
of  cellulose  which  have  since  ii-acluil  the  industrial  stage  ; 
and  witlu)ut  it.  it  is  impossible  to  obtaiit  yams  of  the 
ma.\imuni  lirilliancy. 

Bnmnerl  in  1899  patented  the  pn-liniinary  mercerising 
of  the  cellulose  and  claimed  that  the  .solution  was  cori-es- 
pondingly  facilitated.  A  good  deal  of  work  was  done  in 
this  country  by  the  Cellulose  Silk  Syndicate,  Ltd.,  in  con- 
nection with  this  process,  and  also  by  Bronnert  on  the 
Continent ;  but  in  spite  of  statements  to  the  contrary,  I 
do  not  think  that  this  process  has  ever  been  worked  on  a 
very  large  scale. 

The  cupro-amtnoniinn  metluxt. — As  before  mentioned, 
this  originated  with  the  Desjx'issis  patent  (Fr.  Pat.  203,741, 
Feb.  12th,  1890).  Nothing  was,  however,  done  with  the 
process  until  Paulv  re-pateiited  the  proees.s  in  1897 
(Eng.  Pat.  28.631  oif  1897).  The  cellulose  is  dissolved  in 
an  anmioniacal  .solution  of  a  cop[K'r  salt.  The  details 
of  this  method  are.  of  course,  not  made  public,  but  after 
filtering  a  satisfactory  .solution  may  be  obtained.  The 
coagulating  solution  may  be  .a  15  per  cent  solution  of 
sulphuric  acid,  (opper  sulphate  and  ammonium  sulphate 
being  produced,  and  the  cellidose  is  precipitated  in  the 
thread  form,  and  wound  on  suitable  winders,  which  ait- 
tisually  made  of  glass.  The  newly-formed  tibte  is  then 
washed  on  these  holders  with  'resh   water. 

E.  Bronnert  (Kng.  Pat.  18,884  of  1899)  claims  tho 
ti-catment  of  cellulose  x^ith  caustic  sotia,  and  then  eop|)er 
sulphate  is  added.  When  ammonia  is  added  to  the 
resulting  mixture  of  cupric  hydrate  cellulose  and  sodium 
sulphate,  a  solution  of  the  cellulose  is  obtained.  .Many 
patents  have  since  been  taken  out,  and  it  is  obviously 
impossible  to  disclose  the  exact  procedure  m  any  works, 
even  if  they  are  known. 

The  recovery  of  the  solvent  materials  is  mentioned  later. 
Fremcrv.  and  Urban  have  observed  (Eng.  Pat.  20.t)30  of 
1899),  that  it  is  advisable  to  dry  the  proiluct  in  two 
stages:  first  at  104"  F.,  ond  afterwards  at  a  higher 
temperature.  If  tho  yarn  be  submi-rgcd  in  water  at  a 
temperature  of  I.')8'to212  F.  they  claim  that  a  dehydrating 
action  takes  ))lace  with  benclicial  n^sult.s. 

ViscoKf  Proems. — In  the  year  IM92,  Cioss,  Bc\ an,  and 
Beadle  (Eng.  Pat.  8700  of  1892)  jjatented  their  method  of 
bringing  celhdose  into  solution  for  industrial  purposes, 
but  it  was  not  until  1903  that  Steam  (Eng.  Pat.  1.02(t 
of  1898).  disclosed  a  comnurt-ial  method  of  jirc- 
paring  filaments  by  prtcipitating  this  solution  in  the 
required  manner  by  means  of  a  solution  of  ammonium 
salts.  This  profess  was  found  to  offer  s|)ecial  difficulties, 
but  to-day  they  have  been  ovenome  ;  and  as  a  result  of 
the  initial  work  and  first  experiments  at  Kew.  works  have 
been  erected  at  Coventry  ny  Mcs,srs.  Sanmcl  (JourtAuld 
and  Co.,  Ltd.,  where  this  product  is  being  produced  in 
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increasing  quantity.  The  process  is  also  being  worked  at 
.Sydowsaue,  near  Stettin,  in  Germany  (Kun.%tseide  und 
.\cetatwerko  Fiirst  Henckell  Donnersmarck),  in  France, 
at  Aro-la-Bataille,  near  Dieppe  (Societe  Francaisc  de  la 
Viscose),  and  in  Italy. 

Further  important  work  has  been  done  in  this  country 
on  this  process  by  Courtauld  and  Wilson  (Eng.  Pat. 
No.  21,40.5  of  1907),  who  .suggested  the  addition  of 
glucose  to  the  precipitating  bath,  and  Topham  (Eng. 
Pat.  23,158  of  1900)  who  applied  the  turbine  method 
of  collecting  the  threads  to  these  artificial  fibres, 
an  extension,  I  believe,  of  its  previous  use  in  the 
spinning  of  very  short- fibred  yams,  such  as  asbestos. 
Many  patents  have  been  taken  out  by  other  investigators, 
which  deal  with  the  preparation  of  the  solution,  methods 
of  squirting,  and  subsequent  treatment  of  the  yarn,  but 
they  are  too  numerous  to  mention  here.  It  is  interesting 
to  note  in  passing  that  the  jets  used  for  squirting  in  this 
process  are  made  of  platinum. 

An  extension  has  been  granted  to  the  original  inventors 
for  their  patent  rights  in  this  country,  so  that  although 
the  patent  dates  from  the  year  1892  the  rights  are  still 
in  operation. 

Cellulo  silk  process. — This  product  is  manufactured 
under  the  Thiele  patents  at  the  English  works  at  Great 
Yarmouth.  Yam  is  being  produced  down  to  35  denier,  or 
even  lower.  The  process  is  a  modified  copper-ammouia  one 
but  there  are  many  secret  details  connected  with  the  manu- 
facture. In  spite  of  the  relative  fineness  of  the  yam,  the 
number  of  filaments  is  greatly  in  excess  of  other  makes 
which  are  on  the  market  at  the  present  time. 

Cellulose  acetate  process. — Several  patents  have  been 
taken  out  in  this  direction,  notably  by  the  Bayer  Co.,  the 
Badische  Co.,  and  the  Donnersmarck  Co.  They  chiefly 
deal  with  the  control  of  the  methods  of  preparing  the 
cellulose  acetate.  The  question  of  a  suitable  solvent  seems 
to  present  a  great  difficulty,  although  it  is  stated  that 
there  are  many  derived  acetates,  and  that  some  of  these 
are  soluble  hi  alcohol,  or  pyridine  ;  but  cMoroform  seems 
to  be  the  chief  solvent.  Quite  recently  (  Eng.  Pat.  6654  of 
1909),  it  has  been  claimed  that  formic  acid  is  a  satisfactory 
solvent.     If  this  is  so,  a  distinct  advance  has  been  made. 

Qelatin  and  Casein  Processes. — Very  little  has  been  done 
in  this  direction  from  the  commercial  point  of  view.  In 
1897  Millar  patented  a  gelatin  process  (Eng.  Pat.  2,713  of 
1897) ;  in  1907  Mugnier  used  vegetable  albumins  with 
the  addition  of  borax,  and  Jannin  patented  the  use  of  a 
solution  of  gelatin,  glycerin,  and  formaldehyde  in 
1904  (Fr.  Pat.  342,112).  Casein  was  u.sed  by  Chatelineau 
and  Fleury,  Tirape,  and  Todtenhaupt,  but  little  has  been 
heard  of  these  processes. 

Recovery  of  solvents. — The  recoveiy  of  raw  materials 
used  as  solvents  is  an  important  step  in  the  nitrocellulose 
and  copper-ammonia  processes.  It  is,  so  far  as  I  know, 
of  small  importance  in  the  manufacture  of  viscose  silk. 
In  the  first  case,  the  recovery  of  alcohol,  ether,  or  acetone 
from  the  air  is  important  from  the  cost  point  of  view, 
but  is  a  difficult  operation.  Exactly  what  proportion 
is  recovered  in  practice  has  not  been  disclosed. 

Quite  recently  the  Tubize  Company  have  patented  the 
absorption  of  the  alcohol  and  ether  vapour  in  sulphuric 
acid  of  62°  B.  at  20=  C. 

In  the  copper-ammonia  process  both  the  copper  and  the 
ammonia  can  be  recovered  by  known  means.  When  the 
precipitating  liquid  is  of  an  acid  nature,  electrolj-tic 
methods  are  available  for  the  removal  of  the  copper, 
leaving  the  ammonia  behind  in  solution.  This  solution  may 
be  used  for  manuring  purposes,  or  the  copper  may  be 
precipitated  as  sulphide. 

Recently  applications  of  the  Imown  reducing  action  of 
glucose  has  been  brought  forward  in  the  case  where  the 
precipitating  solution  is  of  an  alkaline  or  caustic  nature. 
The  addition  of  glucose  to  the  precipitating  bath  throws 
the  copper  out  of  solution  almost  immediately,  and  the 
])recipitat  ing  solution  has  a  much  longer  life.  This  process 
works  well  in  practice. 

These  few  remarks  will  indicate  some  of  the  methods 


adopted  in  different  cases,  dealing  with  this  important 
branch  of  the  manufacture. 

Miickinery. — Each  process  has  its  special  requirements 
as  regards  the  machinery  employed,  and  these  have  been 
naturally  met  in  various  ways.  Companies  working 
the  same  process  in  different  countries  differ  materially 
in  actual  methods.  In  addition  to  this  there  is  a  mass 
of  detail,  which  in  many  cases  is  not  protected  in  any 
other  way  than  that  of  secret  working,  and  may  be 
confined  to  the  working  of  a  single  factory.  Under  these 
conditions  I  can  only  indicate  one  or  two  cases  which 
may  illustrate  the  methods  adopted  in  the  manufacture 
of  these  threads. 

The  first  case  is  that  of  the  original  Chardormet 
apparatus.  This  is  of  interest  as  showing  in  the  original 
patent  (Eng.  Pat.  2211  of  1886)  the  amount  of  detail 
already  available  in  those  early  days.  The  thread  passed 
from  the  jet,  which  had  a  bore  of  1/20  to  l/5th  ra.m.. 
through  a  very  short  column  of  water  and  then  on  to  the 
winder.  When  a  thread  broke,  the  broken  end  was 
seized  by  pincers  and  carried  over  guides  to  the  reel 
to  be  wound.  The  pinions  still  ascending  are  cleaned 
by  a  rapidly  revolving  brush,  before  they  descend  again 
to  pick  up  any  more  broken  ends.  This  movement  is 
repeated  several  times  a  minute.  Air  heated  to  85°  to 
90°  F.  is  passed  by  supply  and  discharge  conduits  through 
the  outer  chamber.  The  vapours  carried  by  the  air 
might  be  "  condensed  and  removed  by  cooUng "  and 
the  air  after  warming  returned  to  the  apparatus.  The 
so-called  Topham  turbine  system  of  collecting  and 
spuming  the  threads  at  the  same  time  (Eng.  Pat.  23,158 
of  1900)  is  a  good  illustration  of  the  methods  adopted 
to  overcome  the  difficulties  in  manufacture.  The  squirted 
thread  passes  over  a  roller  and  thence  into  a  rapidly 
rotating  box.  The  fibres  or  threads  as  they  are  fed 
in  are  twisted  together  and  are  caused  by  the  centrifugal 
force  to  form  a  compact  coil  around  the  ulterior  of  the 
box  and  to  be  formed  into  hanks  or  skeins.  If  the  boxes 
are  deep,  a  longitudinal  reciprocating  movement  can  be 
given  to  either  the  box  or  the  funnel  to  make  .sure  of  the 
even  coiling  of  the  thread  in  the  skein  form.  I  have 
seen  this  apparatus  at  work  on  the  0)ntinent,  and  it 
certainly  illustrates  a  very  ingenious  method  of  com- 
bining the  skeining  and  twisting  in  one  operation.  It 
is,  or  has  been  largely  u.sed  in  the  manufacture  of  artificial 
silk.  It  reduces  the  strain  on  the  newly  formed 
threads  to  a  minimum. 

A  third  example  is  that  of  one  of  the  more  recent 
patents  dealing  with  modifications  in  the  Thiele  "  two- 
solution  "  process  of  spinning.  (Dreaper,  Eng.  Pat. 
21,872  of  1908;  see  this  .1.,  1909,  1246.)  In  this  case 
arrangements  are  made  so  that  the  freshly  squirted  thread 
comes  in  contact  with  a  precipitating  solution  which  acts 
comparatively  slowly,  and  then  passes  into  a  stronger 
.one. 

Pp.OrEKTIES  OF  THE  FlBBES. 
Recognition  of  artificial  silk  yarns. — The  nearer  these 
yams  approach  real  silk  in  their  physical  properties, 
the  more  important  will  it  become  to  have  a  satisfactory 
method  for  distinguishing  between  them.  The  qualitative 
and  quantitative  estimation  of  these  different  fibres 
has  been  studied  by  Saget  and  Siivcm  (Bull.  Soc. 
d'Encouragement,  1906,  540).  in  comparison  with  real 
silk. 

The  ash  in  these  products  is  under  2  per  cent.  Natural 
silk  contains  17  per  cent,  of  nitrogen  as  compared  with 
the  following  figures  for  artificial  silk  : 

Nature  of  Yarn.  Per  cent. 

Paul.v  make  (Cupr-ammonium)  -IS 

Chardonnct    (Nitroc^elluloac)  French  '15 

llo.  do.  fJerman    -16 

LeliniT  do.  .07 

Nitrocellulose 9.15  to  14.H 

It  must  therefore  be  the  different  state  rather  than 
the  amount,  in  which  the  nitrogen  is  present  in  the 
(reduced)  nitrocellulose  products  which  determines  its 
effect  in  dyeing  with  basic  dyes,  if  this  is  the  real  cause 
of  this  phenomenon. 

c 
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Diphenylamine  sulphate  is  the  ready  test  for  artificial 
silk,  and  give  the  following  reactions: 

Silk    Brown    colouration. 

Tussah  silk      do.       (intense). 

Cliardonnot  and  Leiiner  (>'itrorellulosc)  . . .  Intense  l)Iue. 
Pauly,  Viscose  or  Ynrmoutti  silks No  reaction. 

Strength  on  wMing. — This  loss  in  strength  has  intro- 
duced a  serious  factor  into  the  manufacture  of  textiles, 
but  under  present  conditions  this  defect  is  gradvially 
<lecreasing,  and  may  in  time  bo  eliminated.  This  is 
seen  by  comparing  figures  published  in  1900-1901  with 
more  recent  fig\ircs  which  are  available. 

In  the  year  1900  an  isolated  test  (Brounert,  Bull.  Soc. 
Ind.  Muliiouse,  1900)  gave  a  loss  of  77  per  cent,  for 
Chardonnet  silk  in  strength  on  wetting. 

In  the  year  1901  btrehlenert  gave  the  following 
figures  : — 


Tarn. 

Dry 

strength. 

Wet 
strength. 

Loss 
per  cent. 

China  silk 

S3-2 
60-4 
14-7 
17-1 
11-4 
21-6 
19-1 

48-7 

40-9 
1-7 
4-3 
3-5 
3-5 
3-2 

14-1 

French  (ecruc)  

18-8 
89-6 

Lehner 

Viscose  (old) 

Do.      (new)    

Glanzstoff 

74-8 
70-0 
84-0 
83-0 

These  figures  give  an  average  loss  of  82-8  per  cent, 
on  wetting  for  the  artificial  products. 

In  1903  Hassack  gave  the  figures,  from  which  the 
strength  per  denier  has  been  calculated,  as  follows : 


Quality. 

Denier. 

Breaking 

strain 
in  grms. 

Do.  per 

denier 

in  grms. 

ElasUcity 
per  cent. 

(.enuine  silk 

Chardonnet  silk*    . . 

23 

80 
100 
120 
120 
120 
100 

57-6 

74-2 

71-7 

lSl-4 

171-8 

197-6 

83-0 

2-5 

0-93 

0-71 

1-26 

1-48 

1-64 

0-83 

21-11 

8-0 

11-8 

Walston* 

7-9 

7-5 

Pauly 

12-5 

3-8 

•  NitroceUnloje  products. 

Recent  figures  given  by  the  testing  department  of 
the  Manchester  Chamber  of  Commerce  show  the  following 
results  :— 


Yam. 

Dry 
s^ngth. 

Wet 

strength. 

Loss 
per  cent. 

rjlanzstoff  

92-6 
76-5 

31 
3S 

1 

1         66 

t'ellulo  silk 

1         66     ■ 

According  to  these  figures  the  Glanzstoff  product  now 
loses  17  per  cent,  less  "  on  wetting  "  than  in  1901.  The 
Cellulo  Silk  product  looses  still  less.  The  present-day 
strength  (dry)  is  given  by  Cross  and  Bcvan  at  10 — 14 
grms.  per  denier,  against  20 — 25  grms.  for  real  silk. 
1  think  this  figure  should  now  be  extended  to  16  grms.  for 
t!ie  artificial  silk  product.  The  "extensibility  under 
breaking  strain  "  at  13  per  cent,  to  17  per  cent,  for  the 
artificial  product  against  15^25  per  cent,  for  real  silk. 
The  average  loss  in  strength  on  wetting  is  given  at  70 
per  cent,  for  all  varieties  (Escalier). 

I  have  recently  received  a  sample  of  a  25  denier  arti- 
ficial thread  containing  CO  filament.-),  which  has 
a  breaking  strain  of  58  5  grms.  This  shows  a 
breaking  strain  of  23  grms.  per  denier.  This  i« 
quite  as  strong  as  some  natural  silks.  A  pound 
of  this  silk  would  contain  17().000  yards,  which  woidd 
contain  10,560,000  yards  of  filaments,  or  si.x  times  the 
length  which  a  corresponding  weight  of  natural  silk  of 
the  same  size  would  contain. 

Strength  (actor  and  xize  of  thrends. — The  following 
figures  indicate  for  the  same  make  of  silk  an  important 
increase  in  strength  for  the  finer  sizes  per  unit  weight  of 


thread  (denier)  and  with  it  a  decrease  in  "  elongation 

before  breakiug."  This  latter  figure  does  not  mean 
that  the  tlasticity  is  less.  The  fact  tiiat  the  number 
of  filaments  icmains  constant  for  the  sizes  tested  is 
probablv  the  cause  of  this  phenomenon.  They  were  as 
nearly  as  possible  made  under  standard  com'.itions,  and 
from  the  same  solvition  of  cotton.  The  results  are  shown 
in  the  curve  from  the  actual  figuros  obtained. 
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0        to         40        «o       SO       100       ito       i«o       leo 
Size  (in  deoiers)  of  Artificial  SUk  Thread. 

Curve  1.  Breaking  strain  per  denier  (in  grms.). 
,,       2.  Per  cent,  elongation  before  breaking. 
,,       3.  Breaking  strain  of  natural  silk. 
„      4.  "  True  elisticity  "  ot  silk  or  cellulose  thread. 

Dyeing  properties. — No  two  makes  of  artificial  silk  dyol 
in  exactly  the  sume  way.     All  the  makes  on  the  market! 
dye  with  the  direct,  or  cotton  dyes,  as  might  be  expected. 
The  geni^ral  procedure  is  to  dye  at  a  low  temperature, 
but     1     have    seen     artificial    silk     in    mixtures     dyed| 
at  the  ordinary  temperature  for  silk,  after  a  "  boiling  off  ' 
in  1  per  cent,  soap  solution  for  I A  hours.     Ingrain  coloursl 
do  not  seem  to  give  fast  results  on  tliis  product ;    thol 
reason    for    this    is    unknown.     Difliculties    have    beeal 
experienced   in   dyeing   some   dark  shades  satisfactorilyl 
in  the  past,  but  these  have  been  overcome. 

The  cellulose  acetate  product  st«nds  alone  in  its  dyeingi 
properties;  it  is  stated  that  a  dye-bath  containing! 
alcohol  greatly  facilitates  this  operation. 

The    nitro-product    is    not    capable    of    standing    thel 
"  Lancashire   bleach,"   but  samples  of  cellulo   silk  havel 
stood  it  fairly  well.     Real  silk  would  go  into  solution 
under  the  treatment. 

Waterproofing. — The  lack  of  strength  in  the  finishe 
yarn  in  the  wet  state  has  as  mentioned  been  a  sourcel 
of  great   complaint  in   the   past.     Great   improvement 
have  taken  place  in  this  rcfpcct  and  there  are  indication 
that  with  time  this  defect  may  be  altogether  overcomo 
Naturally  all  manufacturers  have   been  engaged  in  tb^ 
problem    of    picventing    this    degradation    of    the    fibn 
when    wet,   due   to   the   hydration   of   the  reprecipitate 
cellulose.     No   known   process   of   waterproofing   by   thd 
application  of  waterproof  m.iterials  in  a  suitable  solveQi 
is    applicable,    or   of    any    real    value.     An    attempt   on 
altogether   different    lines    has    been    made    by    EscaUe 
(Monit.  Scient ,   1908,   13,  and  patents),  who  claims  thai 
he  brings  about  a  condensation  of  the  cellulose  molecull 
by  treatment  with  formaldehyde.     The  recently  publishe 
results  of  the  strength  of  yarn  in  the  dry  and  wet  statOi 
certaiuly  indicates  a  six-cific  action,  and  that  this  treaV 
ment    reduces    the    tendency    for   the    thread    substano 
to  return  to  the  jelly  state  in  the  pretence  of  water. 

Some  years  ago   the  application  of  formaldehyde  foj 
this  purpose  was  patented  by  Strelehnert  (Eng.  l'al.22,S 
of  1896)   but   it  was  only  claimed  for  nitrocellulose  pri 
ducts  and  was  applied  to  the  solution  of  that  substano 
before  squirting. 

The  only  alternative  to  some  such  process  seems  undn 
present  condition,^  to  be  the  use  of  a  mw  material  whicT 
will  not  hydr.itc  in  the  presence  of  water.  This  materiil 
is  undoubledly  present  in  acctylccUulose,  and  if  th 
working  vl  this  material  becomes  ameunblc  to  comniercil 
conditions,  any  8))ecinl  treatmcut  will  be  unnccesiiar 
However,  cellulose  acetate  is  so  waterproof  that  it 
not  absorb  dyes  from  aqueous  solution.  Silk  itself 
the  advantage  of  not  losing  its  strength  in  the  wet  st«t 
yet  it  is  easily  dyed. 
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The  loss  ia  strength  on  wetting  is  a  temporary  defect. 
It  is  entirely  regained  on  drying.  For  example, 
fabrics  of  artificial  sillc  and  silk  in  mixture  were  boiled 
in  1  per  cent,  soap  solution  for  \i  hours  in  order  to  dis- 
charge the  silk  gum  from  the  silli.  They  have  suffered 
iittle,  if  any  deterioration  from  that  process.  Care  is 
needed  in  the  handling  in  the  wet  state,  but  it  is  not 
beyond  the  scope  of  modern  dyeing  and  finishing  to 
meet  the  necessary  conditions,  even  with  very  fine  counts. 

Any  further  small  reductions  in  the  loss  on  wetting  will 
materially  decrease  the  difference  which  exists  to-day 
between  the  relative  strength  of  these  yarns  and  silk, 
and  bring  nearer  the  time  when  they  may  be  equal  in 
this,  and  other  respects. 

Scrniip. — The  peculiar  rustle  which  silk  possesses  when 
dried  out  of  solution  of  acid  is  imitated  when  these  arti- 
ficial fibres  are  treated  in  the  same  manner.  So  that 
in  this  respect  the  behaviour  of  the  two  fibres  is  identical. 
This  fact  may,  on  investigation,  give  some  more  definite 
explanation  as  to  the  cause  of  this  phenomenon. 

The  brilliancy  of  the  fibre  in  the  coarse  counts  is  greater 
than  that  of  real  silk.  In  the  processes  deaUng  with 
the  production  of  these  yarns  directly  from  cellulose, 
the  chief  factor  in  obtaining  this  is  the  method  of  stretching 
the  yarn  during  drying.  The  DitroceUulo=e  product,  if 
properly  denitr.ited,  is  very  brilliant,  owing  to  the  surface 
condition  of  the  fibres  and  as  in  other  makes  the  con- 
tinuous   nature   of   the  filaments. 

Size  of  indiiiduai  filaments — The  120-denier  thread 
of  to-day  varies  in  the  number  of  the  individual  filaments, 
but  it  may  be  said  not  to  exceed  25  in  number  ;  so  that 
the  size  of  the  individual  filament  may  be  taken  at  from 
5  to  8  denier.  Actual  silk  averages  2-75  denier  per 
filament.  The  fine  denier  Cellido  silk  (30  to  50  denier) 
may  contain  45  to  60  filaments,  so  that  here  the  size  is  about 
0-5  to  I'l  denier.  The  fineness  of  real  silk  has  been 
exceeded  in  this  case.  In  the  sample  produced  of  a 
15  denier  artificial  silk  thread  (Yarmouth  make),  the 
individual  filaments  are  0-33  denier,  or  roughly  l/8th 
of  the  size  of  those  of  real  pilk.  This  is  the  first  time  that 
such  a  thread  has  been  exhibited. 

World's  output  op  .irtificial  silk. 

This  has  been   recently  given    at  about  3,000,000  kilos 
per   annum    at  the    present   rate    of  production,  against 
1,700,000  kilos  in  1906,  and  600,000  kilos,  in  1896.    These   i 
figures  indicate  an  increase  of  500  per  cent,  in  13  years. 

"The  nitrocellulose  product  still  heads  the  list  with  an    I 
output   of    between    1,300,000  and  1,600,000  kUos.     The    1 
"copper-ammonia"    process    accounts    for    1,100.000    to    1 
1.300,000    kUos.     The    production    of    Viscose    silk    now 
amounts  to  500,000  kilos.  i 

These  figures  are  large,  but  that  will  be  greatly  exceeded 
in  the  future.  Within  three  years  the  viscose  production 
may  be  doubled,  as  it  is  the  intention  to  establish  large 
works  in  America  and  elsewhere. 

Otttput  of  natural  silk.— The  total  returns  for  1908  of  the  | 
24  European  conditioning  houses  amounted  to  51,445,000 
lb.  These  figures  show  an  increase  of  30  per  cent,  in  a  • 
decade  (the  average  for  the  years  1896-8  being  34,929,400 
lb.)  to  which  all  the  three  great  producing  centres,  viz., 
Europe,  the  Levant,  and  the  Far  East,  have  contributed. 
It  is,  however,  significant  that  the  increase  in  Europe  is 
only '20  per  cent.,  against  50  per  cent,  for  the  Far  East, 
and  100  per  cent,  for  Asia  Minor.  This  la.st  increase  is 
■said  to  be  entirely  due  to  the  efforts  of  the  Silk  Institute 
at  Broussa  :  and  the  consequent  introduction  of  scientific 
methods.  In  France  the  production  of  cocoons  has  not 
increased  during  the  last  years,  in  spite  of  large  sums 
paid    in    State    bounties,    amountmg   to    over   £150,000 

In  1906,  227  spinning  mills  spun  1,732,018  lb.  of  silk 
in  France.  A  comparison  of  these  figures  with  those 
■of  the  present  production  of  artificial  silk  wliich  has  also 
been  given  elsewhere  at  5,000  tons  per  annum,  is 
instructive. 

There  is  no  indication  that  the  large  production  of  arti- 
ficial silk  is  materially  affecting  the  gradual  and 
increasing  production  of  the  real  article;  especially  as 
the   present  production  is   practically  confined   to   high 


denier  sizes  (100  and  above).  These  have  a  use  which 
may  be  stated  generallj'  to  be  specific  to  the  artificial 
product.  Exactly  what  influence  the  finer  counts  will 
have  on  the  production  of  the  real  product  is  a  matter 
which  must  be  left  to  the  future. 

It  is  obvious  that  an  enormous  industry  must  spring 
up  before  any  appreciable  result  is  noticed  in  the  direction 
of  a  restricted  output  of  real  silk.  One  can  only  speculate 
on  the  effect  of  such  a  revolution,  it  the  finer  artificial 
silk  is  manufactured  down  to  15  denier,  and  ultimately 
equals  in  strength  the  natural  product.  A  rough  opinion 
may  be  formed  as  to  the  future  of  the  industry  on  the 
statement  made  in  a  report  by  the  United  States  Consul 
at  Lyons  that  already  30,000  hands  are  employed  in 
this  industrj'.  If  this  figure  is  correct — and  it  may  not 
be  very  far  from  the  mark — this  industry  will  in  the  future 
give  employment  to  a  great  number  of  hands,  and  become 
an  increasingly  important  branch  of  the  textile  industry. 

It  is  interesting  in  passing,  to  examine  the  position 
taken  up  by  some  authorities  in  this  country,  that  there 
is  an  advantage  in  letting  other  nations  work  out  new 
processes,  and  then  establishing  a  position  on  the  market 
with  their  early  experience,  and  failures  before  us.  The 
manufacture  of  this  material  under  the  conditions  reviewed 
starts  here  with  a  financial  handicap,  for  the  leading 
Continental  firms  ha"\e  already  written  down  their  works, 
plant,  and  rights,  to  a  nominal  amount,  out  of  the  abnormal 
profits  in  the  past ;  they  have  a  trained  staff  and  great 
experience  at  their  disposal.  So  that  this  must  be  set 
against  any  security  arising  out  of  such  an  assured 
position.  On  the  other  hand,  it  is  claimed  that  in  the 
two  ))rocesses  working  to-day  in  this  country,  at  Coventry 
and  Yarmouth,  respectively,  the  details  of  manufacture 
have  been  more  successfully  worked  out  here  than  on 
the  Continent.  The  Viscose  process  is  working  on  a 
large  scale  at  Coventry,  and  there  are  indications  that 
the  Yarmouth  research  works  may  lead  to  an  equally 
important  development  in  the  production  and  marketing 
of  finer  counts.  The  Flint  Works  is  not  yet  producing 
yam. 

Relative  value  of  different  makes  to  one  akother 
and  to  silk. 

However  interesting  many  of  the  products  may  be, 
from  the  scientific  standpoint,  after  all  their  commercial 
value  and  adaptability  is  of  first  importance.  It  is 
too  early  to  attempt  to  define  their  relative  values  either 
from  the  point  of  view  of  cost,  or  their  respective  physical 
or  chemical  properties. 

I  would  suggest,  with  all  reserve,  that  up  to  the  present 
time  this  so-called  artificial  silk  has  hardly  come  into 
direct  competition  with  the  natural  product ;  and  that 
this  has  been  an  important  factor  in  favour  of  its  develop- 
ment in  the  past.  It  has  created  and  is  creating  uses 
for  itself.  Its  scllmg  price  bears  little  relation  in  its 
fluctuations  to  that  of  real  silk  ;  but  with  the  demand 
In  excess  of  the  supply  this  is  not  in  itself  conclusive 
evidence  in  this  direction,  but  it  tends  to  confirm  other 
known  facts. 

With  the  material  now  being  introduced  in  finer 
counts,  it  may  certainly  enter  into  direct  competition 
with  silk.  The  substitute  must  then  chiefly  claim 
advantage  on  the  grounds  of  price  value.  With 
an  improvement  in  strength  in  both  the  dry  and  wet 
state,  competition  must  increase,  as  it  has  done  in  the 
past  between  the  natural  and  artificial  indigo,  and  alizarin 
products,  and  be  governed  by  the  relative  conditions 
of  supply.  The  last  15  years  have  seen  a  marked  improve- 
ment in  strength  and  so-called  elasticity.  There  is  no 
evidence  that  the  limit  has  been  reached,  or  even 
approached. 

There  is  also  the  question  of  the  relative  "  covering 
power  "  of  the  yarns  when  woven.  The  ordinary  makes 
of  artificial  silk  have  only  60  per  cent,  of  the  covering 
power  of  natural  silk.  \Vith  an  increase  ui  the  number 
of  filaments  in  each  thread  a  corresixmding  improvement  in 
this  respect  naturally  follows,  as  in  the  cellulo  silk  product. 
The  limit  to-day  may  be  put  at  60- — 75  per  cent,  of  that 
of  real  silk.  So  that  there  is  still  room  for  improvement 
in  this  direction.     The  density  of  the  cellulose  substanco 
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is  about  10  per  cent,  in  excess  of  silk,  so  that  a  covering 
power  of  90  i)cr  cent,  may  be  regarded  as  the  maximum 
under  equal  condition.'*. 

This  is  hardly  the  occasion  to  do  more  than  point  out 
the  financial  gain  which  has  ultimately  come  to  those 
who  have  carried  this  industry  to  its  present  state  on 
tlie  Continent.  Notices  which  occur  in  the  textile  journals 
from  time  to  time,  indicate  this  in  detail.  The  leading 
companies  have  paid  steady  and  increasing  dividends 
up  to  50  per  cent.,  or  more  (See  Dreaper,  J.  Soc.  Dyers 
and  Col.,  1907,  p.  5  and  Dreaper  and  Davis,  ibid.  1908, 
p.  294). 

The  manufacture  of  yams  bj'  a  process  entailing  the 
solution  of  tlie  raw  material  as  a  preliminary  step  has, 
therefore,  become  a  reality.  It  is  evident  that  the  future 
will  see  an  extension  of  output,  due  to  the  growing  appre- 
ciation of  the  value  of  these  yarns,  and  the  consequent 
extension  of  its  uses. 


Discussion. 

The  Chairman  said,  as  Mr.  Dreaper  had  referred  to 
certain  matters  being  kept  secret,  he  wished  to  emphasise 
that  it  was  not  intended  to  induce  specialists  to  reveal 
their  secrets  in  these  general  papers.  These  ))apers  were 
I'athcr  to  be  of  a  general  character.  Although  they  would 
appeal  in  the  first  instance  to  specialists,  and  would  also 
interest  those  grown  up  in  other  industries,  these  general 
papers  wen-  chictly  meant  for  the  benefit  of  the  younger 
members  wlio  wished  to  gain  wide  tcchncjiogical  informa- 
tion. He  would  U'avc  the  discussion  of  specific  points  of 
this  industry  to  tliose  mainly  interested  in  it,  and  there- 
fore best  qualified  to  speak  ;  but  he  hoped  there  would  be 
some  general  questions  asked  by  those  who  were  not 
actually  engaged  in  the  artificial  silk  industry.  As  llr. 
Dreaper  had  mentioned  the  1889  E.vhibition  and  incident- 
ally also  quartz  fibres,  he  vividly  recalled  the  Char- 
donnet  spinning-machine  stowed  away  in  a  side  alley 
of  the  Machinery  Hall,  and  working  without  any  atten- 
tion ;  he  was  able  to  bring  some  of  the  fibres  back  with 
him  to  show  to  Professor  Boys,  who  had  at  that  time 
been  producing  quartz  fibres,  and  was  naturally  interested 
in  obtaining  of  the  thinnest  possible  fibres  for  his 
modification  of  the  Cavendish  experiment.  With  rcgaixi 
to  the  question  of  the  recovery  of  the  solvents,  which 
was  only  shortly  refen'ed  to,  could  the  author  give  any 
information  as  to  the  method  of  recovering  the  alcohol 
and  ether  by  cooling  to  very  low  temperatures  ?  Was 
it  merely  an  idea  that  had  been  patented,  or  was  it  an 
actual  process  ?  He  would  like  to  mention  Chardonnets 
German  patent  207,554;  therein  the  ab.sorption  of  vapours 
by  means  of  sulphuric  acid  or  by  f^it;  and  oils  was  rejected, 
and  substituted  by  absorjition  in  aliphatic  alcohols  or  their 
neutral  esters. 

Concemihg  the  action  of  zinc  chloride  on  cellulose, 
they  knew  that  zinc  chloride  acted  as  a  condensing  agent 
on  oils  and  fats,  but  very  little  was  known  of  the  rationale 
of  the  reaction.  He  should  like  to  know  how  the  process 
was  controlled  so  as  not  to  lead  to  the  throwing  down,  as 
in  the  case  of  cellulose,  of  a  horn-like  or  parchment-like 
product. 

Mr.  Hkn'kv  Bronneht  said  the  artificial  silk  industry 
had  develojH'd  year  by  year  in  special  ways  which  nobody 
had  anticipated.  At  first,  everybody  thought  that  artifi- 
cial silk  woidd  comi>ete  with  natural  silk,  but  it  very  soon 
proved  to  be  an  article  quite  by  itself,  anil  adapted  also 
to  entirely  new  articles  which,  in  a  great  measure,  it  was 
the  means  of  crcating,  e.g.,  for  ladies'  wear,  for  trimmings, 
for  ladies'  hats,  &e.,  all  industries  in  which  silk  had 
not  previously  Ix-cn  used.  There  were  now  quite  a 
number  of  new  industries  using  this  yam.  and  the  new 
factories  which  were  being  opened  would  be  sure  to  tind 
a  good  demand  for  their  j)roducts.  There  were,  without 
doubt,  still  further  new  fields  in  which  artificial  silk  could 
be  used  to  advantage. 

Mr.  E.  F.  Cross  considered  that  the  paper  was  an  oppor- 
tune  expoai  of  the  present  position  and  i)rogress  ol  this 


remarkable  industry.  It  was  not  the  case  that  there 
was  only  so  much  business  to  go  round,  and  a  new  factor 
appearing  displaced  so  much  of  the  old  product.  In  tha 
ease  of  artificial  silk,  new  classes  of  textiles  had  been 
introduced  :  the  market  showed  that  consumption  was 
far  from  the  limit,  and  he  could  increase  Mr.  Drcapcr's 
total  figures  as  stated,  viz.,  3,000  tons,  to  5,000  tons 
per  annum  :  and  further  the  demand  was  so  far  in  excess 
of  the  supply  that  most  factories  were  "  sold  forward  " 
several  months.  Mr.  Ureaper's  insistence  on  his  inter- 
esting new  product  of  low  deniers,  down  to  a  l.'>- 
denier  thread,  was  justified  as  a  technical  forecast,  but 
at  present  there  was  no  demand  outside  the  ordinary 
range  of  100-130  deniers. 

Mr.  JxTLins  H'ubneb  asked  .Mr.  Dreaper  if  he  had  any 
experience  as  to  the  specific  gravity  of  the  different  kinds 
of  artificial  silk.  He  should  think  the  difference  in  the 
dyeing  properties  of,  say,  ditferent  types  of  cupro- 
ammonia  silk,  would  U-  most  likely  due  to  the  after-treat- 
ment. It  was  well  known  that  in  the  case  of  mercerised 
cotton,  the  affinity  for  the  direct  dyeing  colouring 
matters  changed  very  considerably  if  the  cotton  was  dried 
before  dyeing,  as  compared  with  cotton  which  had  not 
been  dried.  The  commonly  accepted  explanation  for 
that  was  that  the  so-called  water  of  hydration  was  re- 
moved by  dyeing.  If  that  was  eoriTCt,  the  water  of 
hydration  could  be  got  rid  of  very  readily  indeed,  because 
he  found  that  the  dyeing  property  of  cotton  which  had 
been  treated  with  nu'rccrising  liquids,  could  also  lie 
altered  by  pressure.  It  was  now  possible  to  produce 
two — and  more — colour  effects  on  cotton  fabrics  if,  after 
being  treated  with  mercerising  liquids  and  before  drying, 
they  were  compresse<l  in  an  ordinary  embossing  calendar. 
M'ith  regard  to  Mr.  Cross's  remark,  that  at  present  the 
market  was  not  yet  ri|)e  for  the  finer  deniers  of  artificial 
silk,  he  had  a  somewhat  different  experience,  because 
the  fine  counts  could  be  used  for  warps,  &c.,  for  which 
purposes  the  coarser  deniers  could  not  conveniently  be 
employed. 

Dr.  J.  C.  C.uxsaid  an  important  paper  had  recently  been 
read  before  the  French  Acadcmj'  on  the  recovery  of  waste 
alcohol  and  ether.  The  process  there  described  was  said  to 
be  remarkably  economical,  and  consisted  in  compressing 
the  air  containing  the  volatile  vapours  under  four  atmos- 
pheres, passing  it  up  a  large  tower,  and  cooling  it  gradu- 
ally i\\)in  the  bottom,  until  at  the  top  its  temperature  was 
about  that  of  liquid  air.  By  this  means  the  water  was 
eliminated  at  first,  and  there  was  none  of  the  usual  diffi- 
culty of  freezing  in  the  pump.  He  believed  the  yield  was 
about  95  per  cent,  of  the  volatile  vapours  in  the  air. 
With  regai-d  to  the  siiggestion  of  an  alternative  name 
instead  of  "  artificial  silk,"  in  view  of  the  fact  that  cellu- 
lose became  ''  viscose,"  he  ventured  to  suggest  the  name 
of  "  Celvis." 

The  Chairman  said  he  thought  that  name  would  not 
do,  because  there  was  already  a  cloth  called  "  Selvyt." 

Mr.  W.  F.  Reid   said  there  was  one  matter  he  should! 
like  a  little  more  information  about,  as  it  interested  himl 
more    particularly    because    the    material    produced    wasi 
much  nearer  in  chemical  com|)osition  to  silk  than  any  off 
those  spoken  about  that  evening.     He  referred  to  Millar's-I 
gelatin  silk.     All  those  who  hail  experimented  with  that| 
knew  that  it  was  weak,  but  it  had  a  most  extraordinary 
lustre';  and. although  it  could  be  made  insoluble  in  watcrj 
yet  it  swelled  in  that  liquid  and  became  weaker  still, 
that  it  «as  quite  unfit  in  that  state  for  any  fabric.     H^ 
thought  the  future  would  bring  some  surprises  in  this  con-| 
nection  ;    and.  if  they  were  once  able  to  treat   materialj 
like  boue,  cartilage,  feathers,  or  wool  in  the  same  manner 
that  they  now  treated  cotton,  they  would  get  a  jiroduct] 
much    nearer   in    its   chemical    eom|Kisition    and    general! 
pro|>iTties  til  silk,  and  probably  also  in  its  elasticity  and] 
strength.     He  might  also  ask  whether  any  filaments  hodj 
been    made    in  the   way  described   for  fishing  purposes,  ] 
which  was  the  chief  use  for  the  silk  of  the  silk-worm,  next  I 
to.  that  in  textile  industries.     There  was  another  matterl 
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which  had  not  been  referred  to,  that  of  artificial  bristles, 
and  he  should  lilve  to  know  if  any  information  could  be 
given  about  the  actual  use  of  these  fibres  for  that  pur- 
pose. Many  years  ago,  when  making  experiments  on 
these  products,  he  found  that  the  nozzles  were  very  diffi- 
cult to  procure.  The  way  he  proceeded  was,  to  make  a 
carbon  fibre,  enclose  it  in  a  glass  tube,  and  fuse  the  glass 
tube  ;  the  carbon  fibre  determined  the  diameter,  and  all 
the  tubes  were  exactly  the  same.  Then  he  burnt  out  the 
carbon,  and  had  the  nozzle.  It  was  a  very  crude  system, 
but  efficient.  He  believed  there  were  methods  now  of 
obtaming  nozzles  of  exactly  the  diameter  required  ;  but 
he  would  like  to  hear  any  further  information  on  that 
point,  because  it  was  very  difficult  indeed,  considering 
that  the  orifices  were  invisible,  to  get  them  accurate. 

Mr.  O.  GuTTMANN  regretted  that  the  author  had  not 
given  more  up-to-date  information  about  the  manufac- 
ture. It  was  incorrect  to  state  that  iu  1855  Reaumur 
made  artificial  silk. 

Mr.  Dbeaper  said  Reaumur  was  the  first  man  to 
suggest  the  idea,  and  another  man  carried  it  out. 

Mr.  GuTTMANN  said  that  as  a  fact  Reaumur  did  suggest 
it  in  about  1730  ;  but  it  was  Adam  Millar  of  Glasgow  who, 
in  1855,  produced  artificial  silk  out  of  gelatin.  He  must 
also  correct  what  he  thought  was  an  error  in  one  of  the 
tables.  Mr.  Dreaper  had  certainly  succeeded  in  reducing 
the  loss  of  strength  due  to  moisture  absorbed  by  artificial 
silk ;  but  the  loss  in  the  case  of  oellulo  silk  was  not  46 
but  56  per  cent.  In  speaking  about  the  Chardonnet 
Factory  at  Besan(;on,  he  said  that  2,000  hands  produced 
one  ton  a  day  ;  that  factory  produced  a  good  deal  more 
than  two  tons  a  day.  In  fact,  there  were  several  Char- 
donnet factories  which  exceeded  that  figure.  That  was 
shown  by  the  quantity  of  alcohol  consumed,  because  the 
use  of  4  kilos,  of  alcohol  for  1  kUo.  of  artificial  silk  was,  on 
the  face  of  it,  too  much.  He  further  stated  that  the 
Chardonnet  silk  contained  from  9  to  14  per  cent,  of  nitro- 
gen. But  nitro-cellulose,  with  14  \>er  cent,  of  nitrogen, 
had  not  so  far  been  made  ;  and  Chardonnet's  had  only 
about  1 1  per  cent.  The  recovery  of  the-  ether  and  the 
alcohol  from  artificial  silk  had  been  several  times  proposed 
and  attempted,  biit  unsuccessfully,  until  about  six  months 
ago.  The  recovery  by  means  of  low  temperatures  was, 
at  present,  at  least,  not  practicable ;  it  cost  an  enor- 
mous sura,  as  must  be  evident  when  it  was  borne  in  mind 
that  in  a  spinning-room  there  were  millions  of  cubic  feet 
of  au'  drawn  out  from  which  a  \'ery  mmute  percentage  of 
solvent  had  to  be  separated.  What  had  been  tried  was 
to  absorb  the  solvent,  chiefly  the  ether,  in  sulphuric  acid  ; 
and  there  were  also  other  processes  which  had  a  large 
amount  of  success  before  them,  namely,  to  absorb  it  in 
solutions  of  high  boiling  point,  such  as  calcium  chloride. 
The  absorption  with  sulphuric  acid  had  some  prospect ; 
but  there  was  a  difficulty  in  recovering  tho  ether  from  the 
sulphuric  acid  again ;  there  were  by-products  formed, 
which  at  present  militated  sometvhat  against  the  process — 
though  no  doubt  these  difficulties  might  bo  overcome.  He 
would  suggest ''  Lustrose  "  for  the  name  of  the  product. 

Dr.  Stevens  said  that  whilst  the  majority  of  the  fibres 
had  smooth  faces,  he  noticed  that  the  fibre  of  the  finer 
counts  was  u'regular  on  the  surface  ;  it  had  some  peculiar 
flattening  and  loops  in  places.  Could  the  author  account 
for  that,  and  say  whether  it  afifectcd  the  quality  and  the 
properties  of  the  silk  ? 

Mr.  F.  J.  Farrell  said  he  could  confum  what  had  been 
said  by  Mr.  Hiibner,  that  there  was  a  considerable  demand 
for  the  finer  counts  for  warp  purposes  ;  and,  further,  the 
supply  of  fine  counts  would  create  a  demand.  It  was  no 
use  at  present  getting  out  patterns  which  it  would  be  im- 
possible to  produce  on  a  manufacturing  scale.  With 
regard  to  the  recovery  by  condensation,  he  knew  the  re- 
covery of  benzine,  at  very  low  temperatures,  from  mixtures 
of  air  and  benzine  had  not  been  successful.  He  also 
confirmed  the  statements  that  the  production  of  artificial 
silk  had  created  an  entirely  new  class  of  fabrics  ;  except 
in  a  few  cases,  it  had  not  taken  the  jjlace  of  natural  silk 
at  all.     It  seemed  to  him,  although  the  all-artificial  fabrics 


shown  were  of  considerable  interest,  that  it  was  unlikely  to 
become,  for  some  time,  of  jiractical  value  by  itself.  It 
must  depend  for  its  use  on  the  mixmg  with  other  fibres 
for  the  production  of  particular  etfeets,  but  the  amount 
which  could  be  used  in  that  way  was  very  large.  The 
producers  need  not  be  afraid,  even  if  it  were  found  impos- 
sible to  produce  fabrics  entirely  of  artificial  sUk  ;  it  was 
very  useful  in  conjunction  with  real  silk,  because  of  the 
possibility  of  obtaining  two-colour  effects,  such  as  had  been 
shown.  With  regard  to  the  production  of  fine  denier  silk, 
it  must  be  borne  in  mmd  that  the  finer  the  denier,  the 
greater  the  covering  power  ;  and,  as  it  was  principally 
used  for  the  purpose  of  effect,  it  was  not  the  weight,  but 
the  covering  power  or  the  appearance,  which  had  to  be 
considered.  He  congratulated  the  author  on  the  pro- 
duction of  the  15-denier  sUk,  which  was  a  very  notable 
achievement. 

Dr.  J.  JT.  Goldsmith  asked  whether  experiments  had 
been  made  on  the  vLseosities  of  the  solutions  which  were 
to  be  squirted  ;  and  whether  there  was  any  relation  be- 
tween the  viscosity  and  the  breaking  strength  of  the 
thread  ?  Lehner's  patent  claimed  that  a  sollition  of 
diminished  viscosity  was  produci  d  by  the  action  of  acetic 
and  other  acids  ;  and  he  noticed  that  the  Lelmer  thread 
had  a  breaking  strain  of  171'8,  which  was  interesting  in 
comparison  with  the  Chardonnet  of  742.  They  had  been 
told  that  the  Chardonnet  process  required  very  high 
pressures,  and  he  concluded  from  that  that  the  solution 
was  of  very  liigh  viscosity.  A  priori,  one  would  suppose 
that  a  high  viscosity  would  lead  to  a  thread  of  high  break- 
ing strength.  In  a  well-known  book  on  textile  fibres, 
reference  was  made  to  the  difficulty  of  removing  air 
bubbles  from  the  thick  solutions  to  be  squirted.  U  there 
were  air  bubbles  there  were  breaks  in  the  thi'cad.  It  was 
stated  hi  this  book  that  the  air-bubbles  were  removed  by 
applying  high  pressure  to  the  solution,  which  was  scarcely 
what  one  would  expect. 

Mr.  W.  P.  Dkeaper,  in  reply,  said  he  could  not,  from 
personal  knowledge,  add  to  the  remarks  made  concerning 
the  process  of  cooling  as  a  possible  mode  of  recovering  the 
alcohol  and  ether.  It  was  a  fact  that  within  the  last 
year  a  process  had  been  patented  by  the  Tubize  Company 
in  which  sulphuric  acid  of  a  certam  density  was  proposed; 
and  this  might  be  taken  as  an  indication  that  certain  im- 
provements were  being  looked  for,  and  that  they  might 
hope  for  a  better  process  than  the  one  in  use  to-day.  It 
was  not  an  easy  thing  to  dissolve  cellulose  in  zinc  chloride, 
which  would  give  a  thread.  There  were  certain  secret 
manipulations  which  were  necessary,  and  these  had  taken 
years  to  work  out  before  a  satisfactory  conclusion  had  been 
arrived  at.  ■  He  agreed  with  Mr.  Cross  that  artificial 
sUk  did  not  compete  with  the  natural  product.  It  might 
be  a  fact  that  the  market  was  not  ripe  for  the  sizes 
under  100  deniers.  The  people  who  used  these  finer 
deniers  were,  generally  speaking,  not  at  all  interested  in 
the  coarser  counts  ;  it  appealed  to  a  different  class  of 
manufacturer  altogether ;  but  there  was  certainly  an  in- 
creasing demand  and  inquiry  for  these  fine  counts.  He 
had  done  no  work  himself  on  the  specific  gravity,  but 
simply  quoted  the  figures  to  which  Mr.  Guttmann  bad  also 
probably  referred,  in  wliich  it  was  stated  that  this  was 
about  10  per  cent,  denser  than  real  silk,  with  the  exception 
of  the  gelatin  threads,  which  were  said  to  be  about  the 
same  as  silk  itself.  With  regard  to  this  gelatin  silk,  to 
which  Mr.  Reid  had  called  attention,  he  had  certainly 
noticed  its  extreme  brilliancy  ;  but  at  the  same  time  it 
would  not  be  possible  to  weave  or  work  up  this  product 
in  competition  with  other  makes. 

As  regarded  the  output,  Mr.  Cross  mentioned  that  this 
was  5,000  tons  per  aniunn,  and  he  belie\  ed  that  was 
correct.  He  had  quoted  figures  recently  pul)lished,  when 
he  said  the  output  was  3,000,000  kilos.  ;  but  he  thought 
it  was  an  under-estimate.  With  regard  to  the  irregular 
markings  on  the  fine  denier  cellulose  silk  filament  exhibit- 
ed, they  were  not  always  present  ;  they  might  be  due 
to  irregularities  in  the  solution  itself,  or  to  the  special 
conditions  under  which  it  was  squirted,  giving  rise  to  sur- 
face tension  effects  or  to  some  other  causes  of  au  indefinite 
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nature.  Concemiag  viscosity  and  its  influence,  if 
any,  he  should  say  that  it  was  only  one  of  a  very  largo 
number  of  factors  controlling  the  maniif  icturc.  Thero 
were  many  ways  of  getting  rid  of  air-bubbles,  but  he 
had  never  heai-d  that  external  pix-ssure  was  one  of  them  ; 
whether  it  would  work  or  not,  he  should  not  like  to  say. 


Nottingham  Section. 


Meeting  held  at  Nottingham  on  Wedneadwj,  Xovtmber  17(A, 
1909. 


MB.    S.    J.  PENTECOST  IN   THE   CHAIE. 


THE  AMOUNT  OF  SKIN  SUBSTANCE  DISSOLVED 
IN     FELLMONGERS'   COLLECTING    LI.ME8. 

BY   J.    T.    WOOD   AND   S.    R.    TROTMAN. 

In  the  Leather  Trades"  Review,  of  Juno  9,  1909,  Mr. 
Seymour-Joiios  drew  attention  to  various  causes  of 
looseness  in  sheep  skins.  By  "  looseness "  is  meant 
that  coadition  of  the  skin  libres  in  whicli,  instead  of  being 
compact  and  close  like  a  i)iece  of  felt,  they  are  loosely 
united  like  the  texture  of  a  blanket.  In  a  short  intro- 
duction the  editor  remarks  :  — "  [t  is  not  too  much  to 
say,  perlia|)s,  that  tlie  matter  of  sheep  pelt  improvement 
is  almost  of  national  importance,  for  the  demand  existing 
to-day  for  high  grade  sheep  pelts  can  hardly  be  met, 
whilst,  on  the  other  hand,  common  stock  can  hardly 
find  a  purchaser  at  remunerative  prices." 

Amongst  the  causes  of  looseness,  a  prominent  place  is 
given  to  the  loss  of  skin  substance  caused  l)y  the  condition 
of  the  hme  liquor  in  which  the  pelts  are  collected  in 
fellmongers'  yards  before  being  sent  in  to  thi^  leather 
dresser  or  tanner.  The  common  practice  is  to  throw 
the  fellmongered  pelts  into  an  old  lime,  which  is  claimed 
to  be  a  weak  one.  Some  yards  clean  the  lime-pits  out 
after  each  lot  of  pelts  and  others  after  a  few  lots  have 
been  through,  others  every  six  or  twelve  months,  and 
in  one  case  they  never  remember  cleaning  out  the  limes, 
but  they  were  freshened  up  from  time  to  time.  Here 
we  have  cases — and  they  are  but  too  numerous — where 
fellmongers,  not  through  carelessness,  but  through  want 
of  knowledge,  keep  the  old  limes  for  storing  up  the  pelts 
pending  sale. 

Lime  alone  is  capable  of  dissolving  the  intertibrillar 
substance  of  the  skin,  but  in  its  fresh  condition  it  will 
not  attack  the  actual  skin  fibres.  Out  of  each  lot  of 
pelts  the  lime  dissolves  a  certain  quantity  of  the  inter- 
fibrillar  substance,  and  this  affords  nutriment  for  bacteria, 
with  which  the  pulled  pelts  are  swarming.  This  bacterial 
lime  is  now  capable  of  attacking  the  fibres  of  the  skin, 
and  thus  taking  out  valuable  substance,  which  should 
be  made  into  leather.  A  new  lime  is  antiseptic,  and  if 
pelts,  after  pulling,  are  washed  in  clean  water  and  put 
into  such  a  lime,  they  are  practically  sterilised  for  the 
time  being,  and  will  keep  intact  until  the  lime  has  dissolved 
out  sufficient  skin  substance  to  act  as  nutriment  for 
bacteria.  It  is  these  bacteria  whicli  produce  the  ammonia 
compounds,  and  which  effect  the  solution  of  the  skin 
substance. 

The  presence  of  dissolved  skin  substance  in  the  limes 
may  be  demonstraced  by  placing  ">0  c.e.  of  the  filtered 
lime  liquor  in  a  100  c.e.  cylinder,  adding  10  c.c.  of  glacial 
acetic  acid,  and  tilling  up  to  100  c.c.  with  a  saturated 
solution  of  common  salt  ;  the  dissolved  skin  will  be 
precipitated  and  float  to  the  top.  This  method  has  been 
proposed  by  Gordon  Parker  and  others,  and  has  been 
in  practical  use  in  the  tan-yard  for  many  years. 

In  tlio  Trent  Bridge  Ijiboratory,  wo  have  used  hydro- 
chloric acid  in  excess,  and  saturated  the  solution  with 
salt.     In    this    way    somewhat    more    skin    substance    is 


precipitated  than  by  the  method  mentioned  by  Seymour- 
Jones  ("  Leather  Trades  Review,"  June  9,  1909)  in  which 
the  solution  is  made  only  slightly  acid,  ami  not  completely 
saturated  with  salt.  In  the  article  referred  to  the  number 
of  c.c.  occupied  by  the  skin  in  the  tube  after  standing 
for  one  hour  are  termed  "  degrees,"  and  for  works  use 
this  is  a  convenient  way  of  expressing  it. 

At  Trent  Bridge  Works,  Nottingham,  wo  have  made 
a  number  of  analyses  of  fellmongers'  collecting  limes, 
and  by  permission  of  Sir  ,John  Turney,  we  are  able  to  give 
the  results  of  these  analyses.  The  limes  were  obtained 
from  districts  as  far  separated  as  Scotland  and  Cornwall, 
and  thus  represent  a  fair  sample  of  the  condition  of  fell- 
mongers' limes  in  this  country. 

The  following  are  the  details  of  the  analytical  methods 

employed.     The  liquors  were  filtered  through  a  thick  plug 

of   cotton   wool   for   analysis.     The   total   alkalinity    was 

i   determined  by  titrating  10  c.c.  of  the  filtered  hme  liquor 

',   with   iV/10   lu'drochloric   acid,   using   phonolphthalein  as 

i   indicator.     A   portion   of   the   filtered   li<iuor   was   boiled 

I   in   a   Kjeldahl   apparatus,    the   e.xpelled   ammonia    being 

collected   in    excess  of   decinormal  acid  and  titrated  (see 

foot  note).     The  residue  in   the   flask   was   titrated   with 

phenolphthalein    and    decinormal    acid,    the    acid     used 

being  calculated  to   lime.     Soda,  if  present,  was  of  coui-se 

included    in    this  figure,  but  there  was  in  no  case  reason 

to  suspect  its  presence. 

The  dissolved  hide  substance  was  obtained  from  the 
total  nitrogen  by  multiplying  by  the  factor  5-U2.  In  deter- 
mining the  total  nitrogen,  the  hquor  was  first  acidified 
and  concentrated,  the  ammonia  already  present  being 
assumed  to  be  derived  from  hide  substance.  This  i* 
undoubtedly  the  case,  since  the  degradation  of  the  skin 
under  the  influence  of  putrefactive  bacteria  rapidly 
passes  the  peptone  stage  with  the  production  of  amines 
and  ammonia.  .\  dilute  solution  of  gelatin  free  from 
ammonia  when  incubated  with  a  drop  of  lime  liquor 
gave  reactions  for  ammonia  in  three  days. 

The  following  is  a  further  analysis  of  lime  liquor  17* 
in  which  the  nitrogen  has  been  differentiated  : — 

Percentage  of  nitrocen  present  as  liicfe  substance 35.5 

Percentagp   of   nitrojzon   present  as   ammonia  and   boclic* 

capable  of  yielding  ammonia  wlien  l)oiled  witli  alkali  21'4 

PercentaKe  of  nitrosen  present  .13  peptone    43.1 

The  nitrogen  as  albumose  or  hide  substance  after  the 
first  stage  of  hydrolysis  was  determined  by  precipitation 
with  zinc  sulphate.  Ammonia  and  amnmnia-yielding 
compounds  were  iil)tained  by  direct  distillation,  and  the 
difference  Ijetween  the  sum  of  tiiese  and  the  total  nitrogen 
was  assumed  to  be  peptone  nitrogen. 

The  results  on  the  table  are  of  interest,  as  we  believe 
they  show  for  the  first  time  in  what  a  bad  condition  many 
of  those  limes  are.  In  general,  the  older  the  lime  the 
mon^  skin  substance  if  contains  in  solution,  but  the 
factors  of  temperature  and  quantity  of  skins  put  through 
cause  this  to  vary.  If  it  can  impress  upon  fellmongers, 
and  those  who  have  to  deal  with  pelts,  what  waste  is 
going  on  in  this  direction,  it  may  be  pointed  out  that  an 
amount  of  skin  substance  equal  to  a  good  pelt,  weighing 
7  lb.,  is  dissolved  in  every  20  litres  (about  two  buckets) 
of  sample  No.  4.  For  the  mean  of  all  the  limes  examined, 
such  a  pelt  is  contained  in  every  63  litres  of  liquor.  The 
miuimu[u  shows  one  j)clt  in  300  litres  (sample  8),  but 
tills  is  practically  dirty  water  through  which  the  skins 
have  been  drawn. 

As  to  the  nature  of  the  skin  substance  dissolved  in  the 
limes.  Van  Lier  (see  this  J.,  1909,  1150)  has  shown  that 
the  true  interfibrillar  substance  of  skin  is  totally  extracted 
by  means  of  weak  lime  solution  (about  0-7  gmi.  of  lime 
per  litre)  in  from  8  to  28  days,  according  to  tlic  natun-of 
the  skin  (eight  days  for  cow  and  horse ;  28  days  for  calf), 
but  this  is  for  quite  ircsh  lime  solution  renewed  e\ery 
24  hours.  The  alkalinity  of  such  a  solution  is  2'2r>  c.e.  .V/1 
per  100  c.e.  In  the  limes  shown  in  the  table  it  will  be 
seen  that  the  alkalinity  in  one  case  reached   12-8  c.o. 


*  Tlic  more  accurate  metliod  of  estimating  ammonia  in  lime 
liQuom  of  Procter  *  MoCandlish  (this  J.,  19o«,  p.  2.14),  wu 
not  used,  as  wc  considered  tlie  dlBtillatlon  metliod  BUITiciently 
accurate  for  works  control. 
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In  addition  to  this  excessive  alkalinity,  a  microscopicai 
examination  shows  the  presence  of  numerous  bacteria 
in  these  limes,  wliich  undoubtedly  attack  the  actual 
fibre  of  the  skin,  and  take  out  substance  which  should  be 
made  into  leather. 

In  a  paper  entitled  "  Recent  progress  of  tanning  as  a 
chemical  industry  "  (this  J.,  Nov.  30,  1903,  p.  1274)  one 
of  us  has  already  suggcstecl  that  the  role  ot  bacteria  in 
the  hming  process  ought  to  be  studied  in  our  research 
laboratories  in  the  .same  way  that  the  bacteria  in  tan 
liquors,  bates,  and  drenches  have  been  investigated  by 
Andreasch,  Becker,  and  Wood.  The  various  species 
growing  in  the  hquors  should  be  isolated  and  their  life 
history  and  action  on  skin  worked  out.  In  such  a  way 
the  process  of  hming  as  carried  out  in  practice  would 
be   thoroughly   illuminated. 

Approximately  0*2  per  cent,  of  nitrogen  corresponding 
to  1-12  per  cent,  of  skin  substance  is  equivalent  to  76  of 
Seymour-Jones'  degrees,  so  that  when  the  skin  substance 
passes  this  amount  it  is  no  longer  possible  to  distinguish 
between  the  hmes,  as  the  whole  tube  is  filled  with  a  mass 
of  separated  skin. 

In  conclusion,  we  recommend  the  following  limits  for 
a  lime  in  which  pelts  are  collected  : — Lime  in  solution  not 
to  be  less  than  0-1  grm.  of  CaO  per  100  c.c.  The  alkalinity 
should  not  exceed  6  c.c.  N /l  per  100  c.c.  To  attain 
this  standard  the  pelts  would  require  to  bo  well  washed 
in  clean  water  after  puUing,  and  the  lime  pit  cleaned 
out  and  renewed  after  two  lots  of  pelts  have  been  put 
through. 

We  would  suggest  that  the  Fellmongers'  Association 
might  advise  fcUmongers  gratis  as  to  these  conditions, 
the  ascertainment  of  which  is  of  a  very  simple  character. 

Anali/sis   of  fellmongers    limes,   used  for   coUecihu/   sheep 
pelts  (grms.  per  100  c.c.) 


AlkaUnity 

Total 

Lime 

as  c.c. 

nitrogen 

Pissolved 

No.  of 

(CaO) 

normal 

Ammonia. 

bv 

hide 

analysis. 

in 

acid  per 

Kjeldahl's 

substance 

solQtion. 

100  c.c. 

methoa. 

1 

0-030 

6-08 

0.039 

0-230 

1-292 

2 

0-100 

6-80 

0-022 

0-148 

0-832 

3 

0-034 

«.40 

0-065 

0.165 

0-971 

4 

0-061 

12.80 

0-090 

0-600 

3-370 

5 

0-039 

6-56 

0-033 

0-224 

1-260 

6 

0-076 

6-04 

0-025 

0-126 

0-708 

7 

0-112 

.'i-32 

0-035 

0-161 

0-905 

8 

0-088 

3-88 

0-008 

0-023 

0-129 

9 

0-039 

4-90 

0-23 

0-187 

1-050 

10 

0-072 

10-60 

0-041 

0-196 

1-102 

11 

0-117 

8-84 

0-038 

0-406 

2-280 

12 

0-090 

4-20 

0.014 

0-134 

0-753 

13 

0-109 

5-90 

0.028 

0-117 

0-657 

14 

0-103 

6-00 

0-031 

0.157 

0-882 

15 

0-086 

6-06 

0-026 

0-098 

0-550 

16* 

0-091 

4-50 

0-022 

0-126 

0-710 

17' 

0-100 

8-40 

0-029 

0-168 

0-940 

18* 

0-100 

5-10 

0-021 

0-096 

0-538 

19* 

0-140 

7-12 

0-036 

n-168 

0-944 

Min.    .. 

0-030 

3-88 

0-008 

0-023 

0-129 

Max.  . . 

0-140 

12-80 

0-090 

0-600 

3-370 

Mean  . . 

0-083 

6-50 

0-033 

0-185 

1-043 

•  Nos.  16  and  19  are  collecting  pits  for  linings.      Kos.  17  and 
18  are  the  spent  pits  from  pelts  limed  for  splitting. 


Obituary. 

LUDWIG  MOND. 

Dr.  Ludwg  Mond,  F.R.S.,  born  on  March  7th.  1839, 
at  Cassel,  Germany,  was  a  son  of  the  late  Jloritz  B. 
Mond,  a  merchant  in  that  town.  He  attended  the 
Polytechnic  School  there,  and  subsequently  studied 
at  the  Ilniversities  of  Marburg  and  Heidelberg,  where 
he  was  the  pupil  of  Bunsen.  After  leaving  Heidelberg 
he  held  several  appointments  in  chemical  works  in 
Germany.  He  came  to  England  in  18fi2  with  the 
object  of  introducing  a  process  for  the   recovery  of 


sulphur  from  alkali  waste,  and  became  associated  with 
Mr.  .John  Hutchinson,  of  Widnes,  at  whose  worlcs  ho 
perfected  his  system.  Two  years  later  he  undertook 
the  erection  and  management  of  a  Ijeblanc  allcali 
works  at  Utrecht,  Holland.  In  1807  he  settled 
definitely  in  England,  and  installed  his  sulphur  re- 
covery process  in  a  number  of  British  and  foreign  alkali 
works.  He  met  early  in  1872  Ernest  .Solvay,  of 
Brussels,  who  had  carried  out  snccessfully  near  Char- 
leroi  his  new  process  for  the  manufacture  of  soda  by 
the  saturation  of  brine  with  carbon  dioxide  and  am- 
monia. Solvay  gave  Mond  the  fullest  opportunity 
to  examine  his  process,  and  the  latter  was  so  struck 
with  its  possibilities  that  he  entered  into  an  agreement 
with  Solvay  for  its  introduction  into  the  United  King- 
dom. In  conjunction  with  Mr.  (now  Sir)  John  T. 
Erunner  he  established  in  1873  the  firm  of  Brunner, 
Mond  &  Co.,  and  erected  works  near  North wich  for 
carrying  out  the  Solvay  process,  works  which  have 
grown  until  they  have  become  the  largest  alkali  manu- 
factory in  the  world. 

Another  question  to  which  he  appUed  himself  was 
that  of  the  economical  utilization  of  fuel ;  and  the  out- 
come of  his  work  on  this  subject,  wliich  began  about 
1879,  was  the  invention  of  the  system  of  producing 
power-gas  known  by  his  name.  At  every  stage 
of  the  process  the  most  ingenious  arrangements 
were  introduced  to  iitiUze  the  thermal  energy  and  pro- 
vent  waste,  and  the  volume  of  power-gas  produced 
from  each  ton  of  fuel  is  stated  to  be  about  150,0(X) 
cubic  feet,  sufTicient  to  develop  about  2,000  indicated 
horse-power  hours  when  consumed  in  gas  engines. 

Many  experiments  were  also  made  hy  him  in  the 
hope  of  utilizing  Grove's  gas  battery  for  the  production 
of  electricity  on  an  industrial  scale  ;  and  though  they 
did  not  enable  liim  to  aclucve  success  in  this  particular 
object,  they  incidentally  led  him  to  the  discovery  of 
a  valuable  process  for  the  extraction  of  nickel  from 
its  ores.  Being  anxious  to  use  the  hydrogen  contained 
in  producer-gas  for  the  pui-poses  of  the  battery,  ho 
sought  for  some  means  of  removing  the  accompanying 
carbon  monoxide  ;  and  in  the  course  of  the  work,  in 
which  Carl  Langer  and  fricdrich  Quincke  took 
part,  it  was  noticed  that  the  latter  gas  com- 
bined with  nickel  to  form  a  substance  now  known  as 
nickel  carbonyl,  which  is  remarkable  as  being  a  vola- 
tile compound  formed  at  a  temperature  below  a  red 
beat,  and  which  affords  a  means  by  which  nickel  can 
be  separated  from  other  metals.  This  compound, 
which  was  first  described  in  1890,  was  the  first  repre- 
sentative of  an  entiiely  new  group  of  compounds,  other 
members  of  which  Mond  subsequently  discovered  in  the 
shape  of  iron,  cobalt  and  other  carbonyls.  On  the  basis 
of  these  observations  a  large  experimental  plant  for 
the  reduction  of  nickel  from  its  ores  was  erected  at 
Smethwick  in  1892,  and  in  time  the  process  was 
developed  into  the  successful  form  in  which  it  is  now 
worked  by  the  Mond  Nickel  Company  at  Swansea. 

His  connection  with  the  Society  of  Chemical  In- 
dustry lasted  from  its  first  inception  to  the  end  of  his 
life.  In  .January,  1880,  he  took  the  chair  at  a  meeting 
held  in  Liverpool  to  estabUsh  a  "  Lancasliire  Chemical 
Society,"  and  in  the  following  April,  at  Manchester, 
it  was  he  who  advocated  the  extension  of  this  local  society 
into  a  national  one  devoted  strictly  to  the  interests  of 
applied  cbemistry.  When  this  society  was  founded 
in  1881  he  was  appointed  Hon.  Foreign  Secretary,  a 
post  wliich  he  continued  to  hold,  with  one  short  in- 
terval, for  the  rest  of  his  life.  That  short  interval  was 
spent  as  President  and  Vice-President  of  the  Society. 
In  August,  1881,  ho  undertook  the  arrangements  for 
the  foundation  of  the  Jouknal,  and  to  lum  it  owes  its 
general  plan  and  order,  which  are  substantially  the 
same  to-day.  The  contract  for  printing  was  drawn 
up  by  him  in  conjunction  with  the  late  Mr.  George  E. 
Davis  and  Mr.  W'atson  Smith,  and  he  guaranteed  the 
cost  until  th(»Joumal  should  prove  self-supporting. 

In  1888  he  was  elected  President.  His  address  m 
1889  was  devoted  juiniarily  to  the  consideration  of  tl>e 
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various  methods  of  ammonia  production,  and  inii- 
drntally  to  cyanides  and  power  gas.  In  15)00  lie  was 
awarded  tlie  Society's  medal  for  his  conspicuous  services 
to  Api)lie<l  Chemistry  by  his  researches,  discoveries,  and 
im|)rovcments  in  processes.  Ho  was  chairman  of  the 
Chemical  Section  of  the  British  Association  at  the 
Liverpool  meeting  in  1S86.  He  was  the  oliicf  promoter 
and  supporter  of  the  International  Congress  of  Applied 
Chemistry  held  in  London  last  May.  His  generous 
hospitality  will  long  dwell  in  the  memories  of  those  who 
were  present. 

He  was  a  munificent  benefactor  of  scientific  research. 
It  was  through  him  that  the  Royal  Society  was  enabled 
to  bring  out  its  international  catalogue  of  seientilic 
papere,  and  ho  made  generoiLs  contributions  in  aid  of 
the  investigations  carried  out  at  the  Royal  Institution. 
Further,  he  transferred  to  the  nianagcis  of  the  latter 
body,  under  a  trust  endowment,  the  freehold  of  the 
house  adjoining  its  i)rcmises  in  Allieniarle  Street,  for 
tl.c  purposes  of  a  laboratory  for  research  in  pure  and 
applied  science,  to  be  known  as  the  Davy- Faraday 
Laboratory  of  the  Royal  Institution.  This  laboratory, 
which  was  formally  opened  by  King  Edward  (then 
Prince  of  Wales)  in  189G,  he  not  only  furnished  with 
the  most  modern  apparatus,  but  he  also  placed  in  the 
hands  of  the  managers  of  the  Royal  Institution  an 
ample  annual  en<lowment  sufficient  to  maintain  it  in 
a  state  of  thorough  eflicicncv. 


For  some  yeai-s  jjast  he  had  been  in  delicate  health, 
and  was  accustomed  to  winter  in  Rome.  He  would 
have  been  Presiilent  of  the  Chemical  Society  this 
year  but  had  to  decline  olliee  from  this  cause. 

In  November  he  became  seriously  ill,  and  died  at  his 
house  in  Avenue  Road,  Regent's  Park,  on  Ueceiiil.er 
11th,  in  his  seventy-lirst  year.  He  was  buried 
in  a  mausoleum  designed  by  himself  in  St.  Pancras 
Cemetery,  East  FincUley.  on  December  14th,  and 
his  iTinains  were  followed  to  the  grave  by  six  past 
Presidents  of  the  Society  of  Chemical  Industry,  and 
other  members,  with  many  other  representatives  of 
science. 

Lint  of  Papers  conlribtited  to  the  Journal  oj  the  Society. 

"Ammonia  Soda  Pioeess.  Origin  of  the."  1885,  527. 

"Carbonvls.  .Metallic,"  1892,  l.'A)   .\bslract. 

"ClUorine.  History  of  ilanufacture.   of,"  1890,  783. 

"  Development  of  Voltaic  Electricity  by  Atmospheric 
O.xidation  of  Combustible  Ga.ses."  I8'.K>,  42. 

"  Nickel  Carbon  Oxide  and  its  AjipHcation  in  Arts 
and  Manufactures.'"    1891,  8,30  Abstract. 

"  Nickel  Extraction  Process,  History  of,"  1895,  945. 

"Patent  Laws  as  applied  to  Chemical  Inventions" 
(First  Proceedings,  1881,  53). 

"  Patent  Laws  Committee,  Report  of,"  1882,  252. 

"  Presidential   .\ddress,"]S>*n..">().'.. 


Journal  and  Patent  Literature. 

Patent  Specificatio.vs  may  be  obtained  by  post  by  remitting  as  follows  ; — 

Englith.—Sd.  each,  to  tlie  Comptroller  of  tlie  Patent  Office,   W.  Temple  Franks,  Esq.,  Southampton   Buildings,  Cimncery  Lane, 

LondoD,  W.C. 
United  States.  — U.  each,  to  the  Secretary  of  the  Society. 

French.— I  fr.  25  c.  each,  to  Belin  et  Cie.,  56,  Rue  des  Francs  Bourgeois,  Paris  (Se.). 
OCTTnan.— 1  mark  each  (with  full  particulars)  to  Kaiserllch  Patentamt,  Berlin,  Germany. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 

Patekts. 

Dnjiiu/  dissolved  leather,  concentrated  or  congealed  blood, 
paints    or    pigments    and    other    semi-solid    substances; 

Apparatus  for  .     K.    Hofmann   and   J.    J.    Main. 

Leicester.     Eng.   Pat.   25.2I(),   Nov.   23,   1908. 

In  drying  apparatus  in  wliich  the  material  to  be  dried 
is  fed  upon  the  upper  surface  of  a  pair  of  cylinders  heated 
internally,  and  rotated  in  contact  in  opposite  directions, 
trouble  often  arises  owing  to  the  material  accumulating 
at  the  ends  of  the  sjiaces  between  tlie  upper  surfaces 
of  the  cylinders,  passing  on  to  the  bearings  and 
frame,  and  clogging  the  action.  This  defect  is  sought 
to  bo  overcome  by  increasing  the  length  of  the  axes  of 
the  cylinders  so  as  to  provide  a  space  at  each  end  between 
the  cylinders  and  the  frame.  Further,  plates,  movable 
in  the  direction  of  the  axes  of  the  cyhndei-s  and  supported 
from  aboTe,  are  pressed  by  springs  against  the  ends  of 
the  cylinders  so  as  to  form  ends  to  the  space  between 
the  upper  surfaces  of  the  cylinders.  One  of  the  rotating 
cylinders  is  supiwrted  on  ball  bearings  iu  movable  journal- 
boxes,  kept  in  position  by  springs,  which  allow  the 
oylinders  to  separate  slightlj'  should  an  unusually  large 
piece  of  material  bo  fed  on  to  the  surface. — W.  H.  C. 

Extraction  oj  grease  or  oil  from  cmiden.ned  water  ;    Process 

for  the .     E.  Hatschek,  London.     Eng.  Pat.  26.228, 

Dec.  4,  1908. 

The  claim  is  for  the  use.  as  filtering  material,  of  a  layer 
of  precipitated  calcium  carbonate  resulting  from  the 
manufacture  of  caustic  soda  from  sodfbin  carbonate. 
The  layer  of  calcium  carbonate  is  spread  over  the  surface 
of  the  filtering  apparatus  and  allows  the  water  to  pass 


through,  but  prevents  the  passage  of  the  grease,  wliicli 
accumulates  on  the  surface  and  is  removed  from  time  to 
time.— \V.  H.  C. 

Separating  solids  of  different  densities  ;   Machines  for . 

K.  S.  Baxter,  Broughty  Ferry,  N.B.     Eng.  Pal.  2544, 
Feb.  3,   1909. 

The  mixture  of  solid  bodies  of  different  densities  is 
placed  in  a  V-shaped  trough,  one  of  the  sides  of  wliich 
is  formed  of  vibratory  bars.  An  oscillatoiy  motion  is 
imparted  to  the  bars  by  any  suitable  means,  and  the 
shaking  which  ensues  causes  the  materials  to  arrange 
themselves  in  two  layers.  The  lighter  i)articles  are 
discharged  over  the  edge  of  the  trough  and  the  heavier 
ones  through  doors  near  the  bottom,  which  are  con- 
trolled   by  springs. — \V.  H.  C. 

IFafcr  distribution  devices  spccialli/  adapted  for  use  in 
cooling  towers.  D.  B.  Morison,  Hartlepool.  Eng.  Pal. 
18,402,  Sept.  2,  190S. 

TuE  water  is  fed  into  a  tank  placed  on  the  top  of  the 
tower  and  Mows  into  the  latter  through  a  number  of 
vertical  nozzles  which  pass  through  the  bottom  of  the 
tank.  The  nozzles  consist  either  of  vertical  earthenware 
pipes  with  a  conical  bore  or  of  cast  iron  cylindrical  pipes 
with  an  earthenware  nozzle  or  jet  at  the  lower  end. 
The  upper  ends  of  the  i>ij)os,  which  project  slightly  above 
the  bottom  of  the  feed-tank,  are  enlarged,  or  are  cut 
away  at  one  side,  iu  order  to  obtain  a  ""  solid  "'  jet  of 
water  from  the  nozzle.  The  jeta  of  water  impinge  upon 
spraying  saucei-s  or  trays  placed  witliin  the  tower  directly 
below  each  of  the  nozzles.  The  trays  have  upturned, 
serrated  edges  which  may  be  varied  as  to  inclinatioD 
and  height  in  order  to  vary  the  angle  at  which  the  spray 
is  projected  from  their  upjier  surfaces. — W.  H.  C. 
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Filtering   apparatus.     F.    Sheard,    Dewsbury.     Eng.   Pat. 
20,140,   Sept.  2,   1909. 


■"////////////////////////. 


The  liquid  to  be  filtered  enters  through  the  pipe,  G, 
-and  passes  through  the  sand,  E,  which  rests  on  the  per- 
forated plate,  D.  The  perforations  in  this  plate  have 
domed  covers,  d,  pierced  with  small  holes.  Below  D, 
is  a  layer  of  pebbles,  C,  supported  on  the  perforated 
plate,  B.  After  passing  through  the  sand  and  pebbles, 
the  liquid  is  discharged  through  the  pipe,  J.  When  it 
is  necessary  to  cleanse  the  sand,  the  supply  of  water 
is  shut  ofi  by  the  tap,  g,  and  clean  water'is  forced  through 
the  pipe.  L,  into  the  annular  pipes,  k,  and  the  radia! 
pipes,  /.-l  ;  the  latter  have  perforations,  M,  closed  by 
non-return  valves  which  open  only  by  pressure  from 
within.  At  the  same  time  the  wedge-shaped  agitator 
blades,  /.  provided  with  pointed,  wedge-shaped  pro- 
jections, /I,  are  rotated  by  the  shaft,  F,  so  as  to  stir  up 
the  sand  with  the  washing  water.  The  latter  flows 
away  through  the  pipe,  N,  carrying  the  impurities  with 
it.— W.  H.  C. 

Filter  for  viscous  liquids.     L.  Morane.     Fr.  Pat.  403.107, 
May  17,   1909. 

A  SERIES  of  circular  filter-frames  pro\ided  with  central 
holes  is  arranged  in  a  vertical  cylinder  and  held  in  position 
by  a  hydrauUc  cylinder  below.  The  liquid  to  be  filtered 
enters  the  vertical  cyhnder,  and  after  filtration,  leaves 
the  apparatus  by  means  of  the  tube  formed  by  the 
central  holes  of  the  frames,  which  communicates  with 
an  exit  pipe  on  the  cover  of  the  cyhnder.  Each  frame 
consists  of  two  discs,  one  of  which  is  provided  with  radial 
ribs  forming  channels  to  can'y  the  filtrate  to  the  central 
tube,  while  both  are  pierced  with  holes.  The  surfaces 
carrying  the  filtering  material,  which  is  secured  by  wires, 
are  slightly  conical.  A  balanced  cover  on  the  top  of 
the  cylinder,  enables  the  frames  and  press-cakes  to  be 
easily  removed. — J.  \V.  H. 

Filter-press  for  laboratory  use.     C.  C.  Leclaire.     Fr.  Pat. 
403,115,  May  18,  1000. 

The  claim  is  for  a  compact  filter-i^ress  for  laboratory 
use,  in  which  the  hquid  to  be  filtered  does  not  come  into 
contact  with  the  pump.  A  circular  disc  filter-frame  is 
mounted  at  the  top  of  a  receiver  containing  the  liquid 
to  be  filtered.  An  agitator  in  the  conical  l)aso  of  this 
receiver,  and  connected  with  the  lever  of  the  hand  pump, 
prevents  settling  of  the  precipitate.  Comijrossed  air 
from  the  pump  enters  the  receiver  and  forces  the  liquid 
through  a  vertical  tube  into  the  filter-frame.  Provision 
is  made  for  washing  the  press-cake  and  for  working  with 
vacuum.     Screw-down  valves  are  used  in  place  of  cooks. 

—J.  W.  H. 


Evaporating  apparatus.  J.  Parker,  Assignor  to  Kestner 
Evaporator  Co.,  Philadelphia,  Pa.  U.S.  Pat.  940,473, 
Nov.  16,  1909. 
The  evaporator  consists  of  a  steam  chamber,  containing 
a  number  of  vertical  tubes.  Liquid  is  fed  into  the  base 
of  the  tubes.  A  chamber  enclosing  the  upper  end  of 
the  steam  chamber,  and  in  open  communication  %vith 
the  upper  ends  of  the  tubes,  receives  the  vapoiu',  and 
also  the  entrained  hquid.  Centrifugal  devices  are  pro- 
vided for  separating  the  entrained  liquid  from  the  vapour, 
the  former  being  then  led  to  a  point  of  discharge  below 
the  level  of  the  top  of  the  tubes,  whilst  the  latter  is 
removed  at  a  point  below  the  liquid-outlet. — G.  W.  McD. 


Dissolving    salts ;     Apparatus    for    — 
Ger.  Pat.  215,823,  March  4, 


-.     E. 

1908. 


Nitschke. 


The  apparatus  is  of  the  type  in  whcih  the  outlet  in  the 
bottom  of  the  dissolving  vessel  for  the  discharge  of  the 
undissolved  residue,  serves  also  as  a  filter  for  the  saturated 
solution.  The  outlet  is  provided  with  a  conical  or 
cylindrical  perforated  pipe,  wliich  projects  upwards 
to  such  a  distance  that  its  upper  part  is  above  the  level 
of  the  undissolved  substance  Below  this  level,  the 
pipe  is  provided  with  a  valve,  which  is  closed  whilst  the 
dissolving  operation  is  proceeding,  the  solution  being 
discharged  through  the  portion  of  the  perforated  pipe 
below  the  valve.  When  the  operation  of  dissolving  is 
completed,  the  valve  is  opened,  so  that  the  solution  can 
be  withdrawn  rapidly.  The  valve  is  then  again  closed, 
and  suction  apphed  to  the  outlet  pipe,  in  order  to  drain 
the  undissolved  substance. — A.  S. 

Kilns;  Annular .     H.  Koddewig,  Bochum,  Germany. 

Eng.   Pat.   24,528,   Nov.   14,    1908. 

See  Fr.  Pat.  396,233  of  1908  ;  this  J.,  1909,  476.— T.  F.  B. 

Mixtures  ;    Process  for  obtaining  intimate  .     E.  Dor- 

Delattre,  Liege,  Belgium.  U.S.  Pat.  939,989,  Nov.  16, 
1909. 

See  Eng.  Pat.  24,958  of  1907  ;  this  J.,  1908,  492.— T.  F.  B. 

Straining     apparatus ;         Continuous     centrifugal     . 

A.  J.  Ericsson,  Stocksund,  Assignor  to  Aktiebolaget 
Separator,  Stockholm.  U.S.  Pat.  939,993,  Nov.  16, 
1909. 

See  Eng.  Pat.  16,047  of  1908  ;  this  J.,  1909,  356.— T.  F.  B. 

Separator.     J.    M.    Seaver,    Boston.     U.S.    Pat.    940,076, 

Nov.  16,  1909. 
See  Eng.  Pat.  12,958  of  1909  ;  this  J.,  1909, 1113.— T.  F.  B. 

Retort-furnace.    E.  SchmatoUa,  London.    U.S  Pat.  940.199. 
Nov.  16,  1909. 

See  Eng.  Pat.  10,155  of  1908  ;  this  J.,  1908,  931.— T.  F.  B. 

Concentrating  solutions  ;    Apparatus  for .     E.  Monti, 

Turin,  Italy.     U.S.  Pat.  940,644,  Nov.  16,  1909. 
See  Fr.  Pat.  357,770  of  1905  ;  this  J.,  1S06,  113.— T.  F.  B. 

Separating  the  constituent  elements  of  gaseous  mixtures  ; 

Apparatus   for  .     E.    Mazza,   Turin,   Italy.     U.S. 

Pat.  940,885,  Nov.  23,  1909. 
See  Eng.  Pat.  7421  of  1906  ;  this  J.,  1906,  841.— T.  F.  B. 
Erratum.  This  Journal,  Bee.  15,  1909.  page  1239.  col.  2, 
line  19  from  bottom,  for  "  Diamond  "  read   '■  Diamand." 


n.— FUEL,    GAS,    AND    LIGHT. 

Illumination  ;  Needs  of .     S.  P.  Thompson.   Inaugural 

Address  to  the  Illuminating  Engineering  Soc,  Nov.  18, 
1909.     J.  Gas  Lighting,  1909,  108,  536—536. 

Tlio  author  pointed  out  the  importance  of  getting  inter- 
national agreement  as  to  the  unit  of  light,  and  as  to 
what  shall  be  taken  as  the  requirement  for  the  illumina- 
tion of  a  surface.  There  is,  at  present,  no  agreement  in  the 
standard  of  illumination.     In  England,  it  is  the  custom  to 
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deal  with  iUumination  in  terms  of  the  candle-foot — meaning  ] 
the  intensity  of  illuiuiiiatiun  on  a  surface  situated  at 
a  dislanco  of  1  foot  from  a  light  of  1  candle.  Heading  | 
is  impossible  with  illumination  so  small  as  I'o  caudle-foot, 
and  is  fatiguing  at  z  candle-foot.  It  is,  however, 
comfortable  with  l^  or  2,  3,  or  4  candle-foot.  If  the 
iUumination  exceed  8  candle-foot,  the  glare  is  too  great. 
Very  seldom  in  any  ordinary  room  does  the  artificial 
illumination  exceed  3  caiidle-foot.  By  day,  on  a  WTiling- 
table  placed  near  a  north  window,  or,  in  fact,  near  any 
window  receiving  direct  iUumination,  there  will  be  from  3 
to  4  candle-foot.  ""  Well  lit "  was  at  one  time  vague ;  now 
there  are  exact  terms  for  expressing  it.  For  a  writing- 
table  one  must  have  at  least  IJ  caudle-foot.  In  school-  ; 
rooms  on  the  desks,  the  illumination  should  not  be  loss 
than  1  candle-foot. 

There  are  three  distinct  tilings  a  photometer  may  be 
employed  to  measure.  First,  the  intrinsic  brightness  or 
the  effulgence  of  a  source  of  light,  the  amount  of  which 
is  expressed  by  saying  it  has  a  power  equal  to  so  many 
candles.  Secondly,  photometry  is  wanted  for  illumi na- 
tion at  the  surface,  to  be  expressed  in  terms  of  candle-foot, 
candlo-motre,  or  lux.  Illumination  is  independent  of 
the  nature  or  colour  of  the  substance  on  which  the  illumina- 
tion falls.  Photometers  are  needed  to  measure  not  how 
much  light  looks  on  a  surface,  but  how  much  light  falls 
upon  it.  Thirdly,  photometry  is  wanted  to  measure 
the  luminosity  or  the  specific  brightness  of  a  surface. 
The  amount  of  light  given  ofE  from  an  illuminated  surface, 
per  square  inch,  varies  enormously.  It  will  depend 
upon  the  quantity  of  light  thrown  by  the  source,  and 
upon  the  surface  itself.  The  photometry  of  the  specific 
brightness  of  an  illuminated  surface  has  been  very  little 
studied.  It  is,  however,  of  great  importance ;  and 
accurate  figures  are  needed.  It  should  bo  possible  to 
say  just  how  much  a  certain  wallpaper  or  a  certain  i 
coloured  paint  will  throw  back  the  light  that  it  receives. 

With  a  standard  of  illumination,  and  simple  portable 
photometers  with  wliich  to  measure  tl.e  illumination, 
there  can  bo  no  excuse  for  ignorance  in  respect  of  the 
lighting  of  any  place.  The  Home  Office,  the  author 
considers,  ought  to  thorougldy  look  into  the  subject  of 
illumination,  and  place  the  illumination  of  factories 
and  workshops  on  a  proper  scientific  basis.  At  present, 
all  they  ordain  is  that  such  a  building  must  be  "  adequately 
lighted."  There  are  various  views  as  to  wliat  constitutes 
adequate  iUumination  ;  and  the  employer  should  be  given 
proper  regulations,  and  made  to  give  proper  illumination. 
In  Holland,  an  adequate  lighting  standard  for  ordinary 
factories  is  prescribed  at  from  10  to  1.5  candle-metres,  or 
rather  more  than  1  caudlo-foot. 

Patents. 

Liquid  fuel ;     Vtilizaiion    of  the  vapours  or  gases  derived 

from in  the  healing  of  steam  boilers  and  ike  like. 

J.    Wilson    and    K.    Proscott,  Ulverston,  Lanes.     Eng. 
Pat.  26,248,  Dec.  4,  1908. 

The  patent  relates  more  especiaUy  to  the  use  of  Uquid 
fuels  for  heating  the  steam  generators  of  steam-driven 
motor-cars.  To  permit  of  the  use  of  benzene,  coal-tar 
naphtha,  paraffin  oil,  and  other  fuels  liable  to  form 
deposits  owing  to  incomplete  combustion,  the  following 
process  is  adopted.  The  fuel  is  first  passed  through  a 
coil  in  which  it  is  vaporised  at  a  comijaratively  low 
temperature,  superheated  steam  from  a  second  coil  is 
mixed  with  the  vapour,  and  the  mixture  is  passed  through 
a  strongly  heated  coil  in  which  gasification  takes  place. 
The  mixture  is  next  forced  through  a  nozzle  so  as  to 
draw  in  air,  and  the  combustible  mixture  is  finally  led 
to  the  burner  orifice. — A.  T.  L. 

Illuminating  gas  ;  Process  and  apparatus  for  the  continuous   -, 

manufacture  of  .     Martin   und    Papenstecher   t5es. 

m.b.H.   and   K.   Meitzler.     Ger.    Pal.    214.061,   Jan.   6. 
1906.  1 

TUE  gas  is  manufactured  in  a  vertical  retort,  consisting 

of  an  upper  portion  constructed  of  refractory   material,  i 

resting  on  a  lower  portion  which  is  constructed  of  metal,  \ 

and  surrounded  by  conduits  through  which  the  secondary  i 


air  supply  is  passed ;  the  air  seri-es  to  cool  the  coke 
and  is  itself  preheated.  Dampers  are  provided  in  the 
heating  fines,  so  that  the  supply  of  heat  to  the  middle 
and  upper  portions  of  the  retort  can  be  controUed.  Thi 
middle  portion  of  the  retort  is  heated  most  strongly- 
A  movable  pipe  passes  down  through  the  top  of  the 
retort  and  extends  to  the  zone  between  the  middle  and 
upper  portions  uf  the  retort  ;  the  distillation  gases  are 
withdrawn  tlirough  this  pipe,  so  that  the  gases  evolved 
in  the  earlier  and  later  stages  of  distiUation  respectively 
are  withdrawn  together,  but  do  not  mix  inside  the  retort. 
At  the  lower  end  of  the  retort  there  is  a  coke-breaking 
device,  and  a  jet  through  which  a  steam  blast  is  injected 
during  the  discharge  ol  the  coke.  The  steam  is  directed 
against  the  discharge  outlet,  so  as  to  prevent  entry  of 
air. — A.  S. 

Qas   purification ;      Apparatus   for  .     S.    Chandler, 

London.     Eng.  Pat.  27,841,  Dec.  22,  1908. 

The  patent  relates  to  wet  washer-scrubbers  of  the  type 
in  which  a  series  of  rotating  wheels  or  other  scrubbing 
devices  is  mounted  on  a  horizontal  shaft,  each  scrubbing 
device  working  in  a  separate  compartment  of  the  a{>paratus, 
and  the  gas  passing  successively  through  each  compart- 
ment, and  flowing  radiaUy  from  the  centre  to  the  circum- 
ference, and  vice  versa,  in  alternate  compartments.  In 
order  to  utilise  the  whole  surface  of  the  scrubbing  devices, 
these  do  not  dip  into  the  washing  liquor,  but  a  sump  is 
arranged  below  each  compartment,  and  pumps  are 
provided  for  circulating  the  liquor  and  spraying  it  on 
to  the  scrubbing  devices  at  their  highest  point.  The 
sumps  are  connected  with  one  another  in  cascade  fashion, 
and  water  is  introduced  into  one  of  the  end  sumps,  strong 
liquor  being  drawn  off  at  the  other  end.  The  sumps 
may  be  in  the  form  of  separate  tanks  connected  to  the 
scrubber  by  piping,  when  it  is  desired  to  convert  existing 
scrubbers.  The  Losses  of  the  scrubbing  devices  may  be 
hoUow  as  dsbcribcd  in  Eng.  Pat.  28,387  of  1907  (thiv  .1.. 
1909,  83).— A.  T.  L. 

Ammonium  sulphate  ;     Process  of  extracting  from 

distillation  gases.  Gewerkschaft  der  Steinkohlcnzi-che 
"  Mont  UMiis."  Fr.  Pat.  403,0o0,  May  14,  1909. 
Under  Int.  Conv.,  May  15,  1908. 

It  is  proposed  to  use  acid  directly  as  the  absorbing 
liquid  for  the  extraction  of  ammonia  from  distillation 
gases  (e.g.,  in  coke  and  gas  works).  The  gases  are  cooled 
to  a  temperature  of  lu'^ — 20^  C,  which  causes  the  con- 
densation of  tar,  water  vapour,  and  about  one-fifth  of 
the  ammonia,  and  are  then  made  to  pass  into  a  solutioD 
of  ammonium  sulphate,  })referably  of  29° — 36°  B.,  con- 
taining about  o  per  cent,  of  free  sulphuric  acid,  the 
ammonia  extracted  from  the  condensed  ammoniacal 
liquor  being  passed  into  the  same  solution.  The  heat 
produced  by  neutralisation  prevents  possible  dUution 
of  the  absorbent  by  the  condensation  of  water  vapour 
from  the  gas,  and  ammonium  sulphate,  free  fiom  tar, 
separates  continuously. — F.  Sodn. 

Illuminating  gas  ;     Liquefaction  of  under  pressure. 

H.  Blau,  Augsburg,  Germanv.  Eng.  Pat.  2292,  Jan.  30, 
1909.     Under  Int.  Conv.,  Jan.  31,  1908. 

See  Fr.  Pat.  398,839  of  1909  ;  this  J.,  1909,  1026.— T.  F.  B. 

Coal-gas  and  carbureited  water-gas;      Process  of  maim- 

facturinq   .     W.    Thomas,   Vancouver,   B.C.     U.S. 

Pat.  940,289,  Nov.  16.  1909. 

See  Eng.  Pat.  16,498  of  1906  ;  this  J.,  1907,  861.— T.  F.  B. 

DistiUation  of  bituminous  coal  or  similar  carbonaceout 
substances.  T.  Parker,  Ironbridge.  U.S.  Pat.  941,352, 
Nov.  23.  1909. 

See  Eng.  Pat.  14,169  of  1908  ;  this  J.,  1909,  879.— T.  F.  B. 

Oas  teasher.     W.   Feld,   Ilonningen  on   Rhine,  Germany. 
U.S.  Pat.  940.103,  Nov.  16.  1909. 

See  Eng.  Pat.  15,683  of  1908  ;  this  J..  1909,  1239 —T.  F.  B. 
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ni.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

MiniraloiU  inGretce  ;  Customs  duties  on .     See  XII. 

Patents. 

Dehydrating  liquids  [tar,  etcl  ;    Apparatus  for .     Soc. 

du  Gaz  de  Paris.  Fr.  Pat.  402,917,  May  11,  1909. 
The  apparatus  consists  of  an  oil-bath  containing  a  ser- 
pentine coil  leading  into  an  expansion  chamber  containing 
baffle-plates.  The  oil,  tar,  or  other  liquid  to  be  treated 
is  fed  into  the  serpentine  coil,  where  it  becomes  heated 
to  a  temperature  above  the  boiling  point  of  water  before 
being  discharged  on  to  the  baffle-plates  in  the  expansion 
chamber.  The  steam  generated  is  carried  away  to  a 
condenser  by  means  of  one  pipe,  while  the  dehydrated 
liquid  flows  away  by  another. — J.  W.  H. 

Bitutnen  from  lignites  ;   Process  for  the  purification  of . 

Montanwachs  -  Fabiik   Ges.m.b.H.     Ger.   Pat.  21G,281, 
June  4,   1907. 

The  crude  bitumen  from  lignites  cannot  be  purified  by 
treatment  with  sulphuric  acid  in  the  ordinary  manner, 
owing  to  the  great  amount  of  decomposition,  and  the 
difficulty  of  recovering  the  solvent  used  for  dissolving 
the  bitumen.  It  has  now  been  found  that  if  the  "  resin  " 
be  removed  from  the  crude  bitumen,  of  which  it  forms 
from  15  to  25  per  cent.,  the  difficulties  mentioned  are 
avoided.  The  process  claimed  consists  in  dissolving  the 
crude  bitumen  in  hot  petroleum  spirit  (benzine),  and 
allowing  the  solution  to  cool,  whereupon  the  "  resin  " 
remains  dissolved,  whilst  the  "  wax "  separates  and 
can  be  subsequently  purified  by  treatment  with  sulphuric 
acid,  &c.,  in  the  usual  manner.  The  '"  resin  "  may  be 
recovered  from  the  benzine  solution  :  it  has  a  reddish- 
brown  colour'  and  softens  at  50° — 60°  C. — A.  S. 

Tar,   tar-oils,   pine-oils,   and  allied  distillation  products  ; 

Process    for    the    purification    of    .     O.    Sprenger, 

Bremen,  Germany.     Eng.  Pat.  3074,  Feb.  8,  1909. 

See  Fr.  Pat.  399,760  oi  1909  ;  this  J.,  1909,  932.— T.  F.  B. 

Artificial    resins    from   pyroligneous    products.     Fr.    Pat, 
402,907.     -See  XIIIB. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Fluorescent  substance  derived  from  physostigmine.     Gaubert. 
See  XX. 

Patents. 

Azo  dyestuffs  ;  Production  of .     P.  A.  Newton,  London. 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  1397,  Jan  20,  1909. 

The  dyestufis  are  produced  by  combining  in  acid  solution 
the  diazo  compounds  of  alkyl  or  aryl  ethers  of  5-nitro- 
2-aminophenol  or  their  derivatives  or  substitution  pro- 
ducts with  derivatives  of  2-amino-8-naphthol-6-8ulphonio 
acids  alkylated  or  arylated  in  the  amino  group.  For 
example  168  parts  of  5-nitro-2-aminoani3ol  are  dissolved 
in  1000  parts  of  20  per  cent,  hydrochloric  acid  and  700  parts 
of  water.  The  solution  is  cooled  and  diazotised  by 
adding  69  parts  of  sodium  nitrite.  The  diazo-solution  is 
filtered  and  treated  with  sodium  acetate  and  then,  whUo 
still  cooled,  is  stirred  with  an  aqueous  solution  of  315 
parts  of  2-phenylamino-8-naphthol-6-sulphonic  acid  and 
136  parts  of  crystallised  sodium  acetate.  The  tlyestuii 
produced  in  this  way  gives  on  wool  from  an  acid  bath, 
black  shades  fast  to  light  and  milling. — S.  H.  H. 

Anthracene  derivatives  ;  Production  of  new .  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Fr.  Pat.  403,205, 
May  21,  1909.  Under  Int.  Conv.,  June  25,  1908, 
and  March  4,  1909. 

I-Amdjoanthbaquinones   or   their  derivatives   arc   con- 


densed with  epichlorhydrin  and  the  product  is  sulphonated. 
Example :  A  mixture  of  150  parts  of  1  : 4-diamino- 
anthraquinone,  1500  parts  of  glacial  acetic  acid  and 
375  parts  of  epichlorhydrin  is  heated  at  30° — 35°  ('. 
for  several  days  until  the  mixture  becomes  blue.  The 
product  is  filtered,  dried,  and  30  parts  are  warmed  with 
500  parts  of  concentrated  sulphuric  acid  at  30°  C.  until 
a  samjile  is  soluble  in  water.  The  mixture  is  thrown 
on  ice,  and  the  dyestuff  salted  out  and  separated  by 
filtration.     It  gives  pure  blue  shades  on  wool. — J.  C.  C. 

Dimzo  dyestufjs  ;   Production  of  .     Farbenfabr.  vorm. 

F.    Bayer  und   Co.     Fr.   Pat.   403,208,   May   21,    190!). 
Under  Int.  Conv.,  June  30,  1908. 

Disazo  dyestufis  are  obtained  by  combining  the  tetrazo 
compounds  of  m-  or  p-diaminodiphenylurea  or  their 
homologues  with  one  molecule  of  a  m-phenylenediamine- 
sulphonic  acid  or  jn-aminophenolsulphonic  acid,  or  their 
homologues  or  analogues,  and  one  molecule  of  ?n-phenylene- 
diamine,  m-tolylenediamine,  m-aminophenol,  resorcinol 
or  their  derivatives  which  do  not  contain  a  sulphonic 
acid  group.  An  example  is  given  in  which  m-diamino- 
diphenylurea  is  tetrazotised  and  combined  with  one 
molecule  of  m-phenylenediaminesulphonic  acid  and 
one  molecule  of  m-phenylenediamine.  The  dyestuff  gives 
orange  yellow  shades  on  cotton  which,  on  development 
with  diazotised  p-nifraniline,  become  rich  yellowish 
brown. — J.  C.  C. 

Anthracene  vat  dyestufjs  ;     Production  of  ■ .     Farljen 

fabr.    vorm.    F.    Bayer    und    Co.     Fr.    Pat.    403,259, 
May  22,  1909.     Under  Int.  Conv.,  Nov.  7,  1908. 

Vat  dyestuffs  are  obtained  by  condensing  p-amino- 
alkyloxyanthraquinones  with  halogenated  anthraquinones, 
or  p-halogenated  alkyloxyanthraquinones  with  amino- 
anthraquinones.  They  furnish  vats  which  yield  fast 
Bordeaux  to  violet  shades.  Example :  A  mixture  of 
30  kilos,  of  1  :  4-aminomethoxyanthraquinone,  30  kilos, 
of  2-chloroanthraquinone,  4  kilos,  of  cuprous  chloride, 
25  kilos,  of  anhydrous  sodium  acetate,  and  300  kilos. 
of  naphthalene  is  boiled  for  ti  hours.  The  dyestuff  is 
precipitated  by  benzene,  and  washed  with  benzene, 
glacial  acetic  acid,  and  water.  It  produces  a  Bordeaux 
shade  on  cotton. — J.  C.  C. 

Diphenylnaphthylmethane    dyestuffs ;        Process    for    pre- 
paring acid  chrome .     Farbenfabr.  vorm.  F.  Bayer 

und  Co.     Ger.  Pat.  216,305,  Oct.  22,  1908. 

The  disulphonic  acids  of  2-hydroxy-l-naphthaldehyde 
{e.g.,  the  3.6-  or  3.7  disulphonic  acids)  are  condensed 
with  two  mols.  of  salicyUc  or  o-crosotinic  acid  to  form 
leuco-compounds  which,  when  oxidised,  are  converted 
into  diphenylnaphthylmethane  dyestuffs.  They  dye  wool 
from  acid  baths,  and  the  shades  produced  are  rendered 
deeper  and  faster   by  subsequent  chroming.— T.  F.  B. 

Vat  [indigo]  dyestuff  ;    Brown and  process  of  making 

same.  G.  Engi  and  H.  Kappeler,  Assignors  to  Soc. 
Chem.  Ind.  in  Basle,  Basle,  Switzerland.  U.S.  Pat. 
940,586,  Nov.  16,  1909. 
4-4'-DiAMrNOiNDiGO  is  treated  with  halogenating  agents. 
The  resulting  substances  dye  cotton  brown  shades  from 
alkaline  vats.  The  dyestuff  obtained  by  brominating 
the  diaminoindigo,  which  is  specifically  claimed,  dyes 
cotton   reddish-browrt  shades. — T.  F.  B. 

Anthracene  ;     Production  of  a  series  of  new  derivatives 

and  dyestuffs  from  .     Badischo  AniUn  und  Soda 

Fabrik.  Twelfth  Addition,  dated  April  30,  1909,  to 
Fr.  Pat.  349,531  of  Dec.  21,  1904. 
The  dyestuffs  described  in  the  ninth  addition  to  the 
chief  patent  (this  J.,  1907,  251)  when  halogenated,  yield 
now  dyestuffs.  The  dyestuff  prepared  by  chlorinating 
isoviolanthrene  (obtained  from  monohalogenatcd  benz- 
anthrone)  either  by  means  of  sulphuryl  chloride  or 
chlorine,  is  the  dichloro-derivativo  and  gives  a  blue  vat, 
dyeing    vegetable    fibres    in    blue    shades,    which    when 
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washed  and  dried,  become  bright  reddish  violet.  Bromina- 
tiou  of  isoviolauthrcue  leads  to  the  dibromo-derivative 
which  also  gives  a  blue  vat  dyeing  vegetable  libres  in 
blue  shades  which  become  bluish  violet  on  washing 
and    drying. — J.  C.  C. 

Vat  dyestuffs  of  the  anthraquinone  series  ;     Process  for 

preparing   .     Badischc    AniUn    und    Soda    Fabrik. 

Gor.  Pat.  215,182,  Dec.  10,  190S. 

New  vat  dyestuffs  of  the  anthraquinone  series  are  produced 
by  the  action  of  one  niul.  of  a  diamine  of  the  benzene  or 
naphthalene  series  on  two  mols.  of  a  halogenidc  of  anthra- 
quiuone-2-carboxylie  acid  or  one  of  its  Uerivatives.  The 
dyestuffs  dye  bright  yellow  to  brownish-orange  shades 
from  the  vat.  which  are  fa.st  to  washing,  chlorine,  sulphur, 
potting,  and  light.— T.  F.  B. 

Anthraquinone ;       Process    for    preparing    .     Chem. 

Fabr.  Griinau.  Landshoff  und  Meyer  A.-O.  Gcr.  Pat. 
J15,335,  Mav  2U,  1908.  Addition  to  Ger.  Pat.  207,170, 
Feb.  2,  1908. 

The  reaction  described  in  the  principal  patent  for  pre- 
paring aromatic  nitro-compounds  by  the  vise  of  the 
compounds  of  zinc  or  copper  oxide  with  nitrogen  oxides 
(this  J.,  1909,  3U0).  can  be  utihsed  for  the  oxidation  of 
antliracene,  if  carried  out  at  high  temperatures,  e.g., 
250" — 350°  C.  ;  a  stream  of  air  or  oxygen  is  passed 
through  the  reacting  mixture,  at  ordinary  or  reduced  or 
increased  pressure.  It  is  probable  that  a  nicso-nitro- 
dihydroanthranol  is  at  lirst  formed  (as  when  anthracene 
is  treated  with  nitrous  gases  in  acetic  acid  solution)  and 
the  nitrogen  is  eliminated  during  the  reaction. — T.  F.  B. 

Yai  Ithioindigo]  dyestuffs  ;     Process  for  preparing  . 

Farbwerke  vorm.  ileister,  Lucius,  und  Briining.  Ger. 
Pat.  210,224,  July  23,  1908. 

Thioindigo  or  halogen-derivatives  of  thioindigo  are 
nitrated,  and  the  products  are  treated  with  halogens  or 
halogenating  agents,  or  they  may  be  lirst  reduced  and 
then  halogenated.  The  dyestuffs  dye  from  the  vat, 
grey-black  or  violet-black  shades,  which  are  faster  than 
those  obtained  with  the  dyestuffs  produced  by  merely 
nitrating  (or  nitrating  and  reducing)  thioindigo.— T.  F.  15. 

Azoxyhenzene    and    azobenzene  ;     Process    for     preparing 

.     Farbwerke  vorm.  Mcister,  Lucius,  und  Briining. 

Ger.  Pat.  216,246,  Oct.  1,  1907. 

When"  nitroljenzene  is  reduced  by  means  of  alkali  sijphides 
in  strong  solutions  of  alkali  hydroxide,  only  traces  of 
aniline  are  formed,  the  product  consisting  of  either 
azoxyhenzene  or  azobenzene,  according  to  the  amount 
of  sidphide  used  and  the  duration  of  the  reduction.  The 
yields  of  the  two  substances  amount  to  90  per  cent,  of 
the  theoretical  yield. — -T.  F.  B. 

Dianthraquinone    oxides;     Process    for    preparing    . 

Farbwerke  vorm.  Mcister,  Lucius,  und  Briining. 
Ger.   Pat.  216,268,  Oct.   14,   1908. 

Whex  hydroxyanthraquinoncs  are  heated  with  halogen 
derivatives  of  anthraeiuinone  in  presence  of  sodium 
acetate  or  salts  of  other  weak  organic  acids,  dianthra- 
quinone oxides  are  produced.  For  example,  the  condensa- 
tion of  a-chloroanthraquinonc  with  pl-hydroxy- 
anthraquinone  furnishes  a-^-dianthraquinone  oxide, 
which  is  insoluble  in  water  and  in  dilute  acids  and  alkalis. 
These  o.xides  may  be  used  for  the  preparation  of  dye- 
stuffs.— T.  F.  B. 

Monoazo  dyestuff  ;   Process  for  preparing  a insoluble 

in  icaler.  Aet.-Ges.  f.  AniUnfabr.  Gor.  Pat.  216,417, 
.July  1.  1908. 

NrrKocuLORO-m-ASisiDiXE  (OCHj  :  NH.  :  CI  :  NO,  = 
1  :  3  :  4  :  6)  is  diazotised  and  combined  with  /i-naphthol  ; 
an  insoluble,  orange  dyestuff  is  produced,  which  is  csjieei- 
ally  suitable  for  making  lakes.  These  lakes,  which  are  ' 
fast  to  light,  can  he  ])rei)arcd  by  effecting  the  combina-  , 
tion  in  presence  of  alumina.  I>arlum  sutpliatc.  or  other 
substratum.— T.  F.  B. 


Monoazo  dyestuffs  ;  Manufacture  of .     A.  G.  Bloxam, 

London.     From  Act.-Ges.  f.  Ambnfabr.,  BerUn.     Eng. 
Pat.  0086,  March  13,  1909. 

See  Fr.  Pat.  401,006  of  1909  ;  this  J.,  1909,  1120.— T.  F.  B. 

Colouring  matters  of  the  anthntcene  series;    Manufacture 

of   .     .J.    Y.    Johnson,    London.     From    Badisihe 

Anilin    und    .Soda    Fabrik,    Ludwigshafen    on    Hhini', 
Germany.     Eng.  Pat.  7931,  April  2,  1909. 

See   Twelfth  Addition    to    Fr.    Pat.   349,531  ;    precedir..- 

— T.  F.  B. 

Azine  dyestuff  and  process  of  tnaking  same.  P.  t)ti. 
Leverkusen,  A.ssignor  to  Farbcnfabr.  vorm.  F.  Bavi  i 
und  Ck).,  Ellierfeld,  Germany.  U.S.  Pat.  940,3Vil. 
Nov.  16,  1909. 

See  Fr.  Pat.  394,357  of  1908  ;  this  J.,  1909,  239.— T.  F.  B. 

Azo  dyestuff  and  process  of  making  same.  C.  O.  Miillcr, 
Assignor  to  Farl)werke  vorm.  Jleister,  Lucius,  und 
Briining.  Hochst  on  Maine,  Germany.  U.S.  Pat. 
941.088.  Nov.  23.  1909. 

See  Ger.  Pat.  208,908  of  1908  ;  this  J.,  1909,  517.— T.  F.  B. 

Vat  [thioindigo]  dyestuff  and  process  of  making  same. 
H.  Kiaft.  Assignor  to  Soc.  Chem.  Ind.  in  Basle,  Basle, 
Switzerland.     U..S.  Pat.  941,152,  Nov.  23, 1909. 

See  Ger.  Pat.  213,505  of  1908  ;  this  J.,  1909,  1083.— T.  F.  B. 


v.— PREPARING,    BLEACHING,    DYEING, 

PRINTING  AND  FINISHING  TEXTILES,  YARNS, 

AND    FIBRES. 

Bleaching    and    dyeing    ux>rks    and    cotton    cloth    printing 
works.     Statutorv  Rules  and  Orders,   1909,  No.   1370. 

[T.R.] 

As  order  has  been  issued,  applying  the  prorisions  of 
Sec.  110  of  the  Factory  and  Workshop  Act,  1901.  with 
modifications,  to  bleaching  and  dyeing  works,  and  works 
in  which  the  printing  of  cotton  cloth  is  earned  on.  The 
order  relates  to  the  lurnishing  of  workcjrs  with  particulars 
as  to  their  work  and  wages,  and  to  the  penalties  liable 
to  be  imposed  for  divulging  trade  secrets. 

Chemicals  for  use  in  textile  factories  in  Uruguay.     Board 
of  Trade  J.,  Dec.  9.  1909.     [T.R.] 

The  "  Diario  Oficial  "  of  Uruguay  for  the  28th  October, 
contains  a  Decree  adding  "Gibet  "glue,  potassium  sulphate 
and  cyanide,  and  crystallised  sodium  sulphate  to  the  list  of 
ai tides  which  may  be  imi)orted  on  payment  of  duty  at 
the  rate  of  5  per  cent,  ad  val.  for  use  in  washing  and 
dyeing  processes  coiTied  out  in  yarn  and  tissue  manu- 
factories. 


Patents. 


,  for  the  production 
M.  Sauveriac.     Fr. 


Xitroccllnlose  ;    .Veie  solvent  for  

of  artificial  thrctds.  films,    the,  J, 
Pat.  402.950.  Sept.   12,   1908. 

The  nitrocellulose  is  dissolved  in  the  solution  of  a  metallic 
cldoride  in  alcohol.  A  solution  of  10  grms.  of  aluminium 
chloride  in  100  c.c.  of  alcohol  dissolves  50  grms.  of  nitro- 
cellulose, and  the  mixture  may  be  diluted  with  as  much 
as  80  per  cent,  of  water.  The  threads  spun  from  this 
solution  are  said  to  be  very  supple  and  elastic.  (See  also 
Eng.  Pat.   1858  of  1896;     this  J.,  1897,  335.)— F.  M. 

Artificial  silk  ;    Apparatus  for  spinning  and  "  lustre- 

ing "    natural  silk  and  other  textile  fibres.     B.    Loewe. 
Fr.  Pats.  403,242  and  403,243,  Si'pt.   18.  1908. 

Upon  a  vertical  frame  a  reservoir  is  mounted  from  whioh 
the  cellulose  solution  is  fed,  under  pressure,  to  a  pipe 
carrying  a  number  of  spiinurets.  The  thread  issuing  from 
each  spinneret  is  wound  upon  a  bobbin  to  which  a  to  and 
fro  motion  is  imparted.     Or,  upon  leaving  the  spinneret, 
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the  thread  may  be  led  into  a  box,  in  the  centre  of  the  bottom 
of  which  there  is  a  hnc  orifice,  through  which  the  thread  is 
drawn  and  then  wound  upon  the  bobbin.  When  the 
bobbin  is  full,  it  is  removed  and  the  thread  is  drawn  o2 
through  a  bath  in  wliich  the  coagulation  is  completed, 
and  wound  upon  a  reel.  In  '"  lustreing "  natural  silk 
or  other  fibres,  these  are  passed  through  a  special  form 
of  spinneret,  in  which  they  are  "  sized,'"  and  traverse  a 
similar  spinneret  in  which  they  receive  a  coating  of  artificial 
silk,  the  covered  threads  being  then  treated  as  above 
described. — F.  M. 


Improvi'iuj  the  elasticity  and  resistance  to 
J.  Gebauer.     Fr.  Pat.  403,264,  May  22, 


Artificial  silk  , 

water  of 

1909. 
The  improvement  consists  in  producing  a  thread  of 
artificial  silk  and  caoutchouc,  the  latter  ingredient  being 
subsequently  vulcanised.  A  solution  of  caoutchouc 
may  be  added  to  the  spinning  solution,  or  the  thread  or 
tissue  of  artificial  silk  may  be  passed  through  the  caout- 
chouc solution.  Vulcanisation  is  carried  out  in  the 
ordinary  way  with  sulphur  chloride. — F.  M. 

Artificial   silk  ;      Manufacture   of   "  animal " ,    and 

its    applications.     H.     du    BoistesseUn    and    C.     Gay. 
Fr.  Pat.  403,193,  May  21,  1909. 

Casein  or  fish  glue  is  dissolved  in  an  excess  of  soda  lye, 
and  dilute  hydrochloric  acid  is  slowly  added.  Excess  of 
acid  is  avoided  and  the  product  which  is  precipitated  if 
filtered  off,  pressed  and  dissolved  in  water.  The  aqueous 
solution  can  be  coagulated  with  strong  acids,  common  salts 
or  salts  of  iron  and  yields  threads  which  are  supple,  im- 
afiected  by  water,  and  possess  the  properties  of  natural 
silk.  Incorijoratcd  with  animal  or  vegetable  fibres,  the 
product  is  suitable  for  working  up  into  artificial  leather, 
and  with  tlis  alkaline-earths  yields  products  which  arc 
hard  and  capable  of  taking  a  high  polish. — F.  M. 

Wool;      Carbonisation   of  .     V.    Floquet.     Fr.    Pat. 

402,847,  May  8,  1909. 

By  leaving  the  woollen  material  to  soak  for  some  time 
in  the  acid  bath,  before  carrying  out  the  process  of  car- 
bonising proper,  the  disintegration  of  the  vegetable 
matter  is  assisted.  It  is  claimed  that  the  effect  is  more 
energetic  if  an  oxidising  agent  (hydrogen  peroxide)  be 
added  to  this  acid  bath,  or  if  oxygen  gas  be  passed  through 
it  during  the  period  of  immersion..— F.  M. 

Bleaching    of    textile    materials.     A.    Margotin.     Fr.    Pat. 
403,245,  Sept.   18,   1908. 

The  invention  relates  to  the  bleaching  of  textile  materials 
by  means  of  potassium  permanganate  and  of  hydrogen 
or  other  peroirides  and  the  subsequent  action  of  sulphur 
dioxide  on  the  material.  The  impregnation  with  the 
oxidising  material  takes  place  in  the  ordinary  way,  but 
the  treatment  with  sulphur  dioxide  is  carried  out  in  an 
apparatus  of  special  construction.  This  consists  of  a 
vertical  cylinder  provided  with  a  removable  cover  for 
the  admission  of  the  textile  material  and  with  a  mano- 
meter to  register  the  pressure.  A  perforated  pipe  passes 
down  the  centre  of  the  cylinder  and  is  connected  under- 
neath the  apparatus,  by  means  of  a  three-way  cock  to 
(1),  a  supply  of  sulphur  dioxide  gas;  (2),  a  vacuum 
pump  ;  and  (3),  an  air  compressor.  By  means  of  a  scries 
of  valves,  the  material  placed  in  the  cylinder  can  therefore 
be  submitted  to  a  partial  vacuum  and  to  an  atmosphere 
of  sulphur  dioxide  ;  finally  the  sulphur  dioxide  can  bo 
expelled  from  the  apparatus  by  the  admission  of  com- 
pressed air.  The  exhaust  gases  are  made  to  pass  through 
a  tube  in  the  side  of  the  cylinder  into  a  vessel  containing 
an  alkah  solution  to  alisorb  the  sulphur  dioxide. — S.  H.  H. 

Colouring  yarns  for  Ike  manufacture  of  carpets  and  other 
fabrics.  J.  Bright  and  Bros.,  Ltd..  and  K.  E.  Oldroyd, 
Rochdale.  Eng.  Pat.  1.5,341,  July  J,  1909. 
This  invention  relates  to  the  jiroduction  of  two  or  more 
colours  in  the  same  yarn  by  <lyeing.  The  yam  is 
first  dyed  one  colour,  then  another  colour  is  dyed  over 
the  first,  and  if  necessary  yet  another  colour  is  applied. 


The  dyed  yarn  is  submitted  in  parts  to  the  action  of  chemical 
agents  which  destroy  one  or  more  of  the  colours  with 
which  the  yarn  is  dyed.  This  can  be  carried  out  by 
dipping,  saturating  or  steaming  the  parts  under  different 
conditions.  For  example  a  yarn  is  dyed  first  scarlet 
with  Erythrosin  and  then  dark  crimson  by  further 
dyeing  with  Azofuchsin.  On  treating  the  yarn  now, 
in  parts,  with  sodium  hydrosulpliite  solution  the 
Azofuchsin  is  destroyed.  Also  a  suitable  brown  colour 
made  up  of  red,  blue  and  yellow  dyestuffs  may  be  dis- 
charged in  different  parts  of  the  yarn  to  give  a  variety 
of  shades  ;  the  red,  blue  and  yellow  dyestuffs  may  be 
seijarately  discharged  by  suitable  reagents. — S.  H.  H. 

Hal-dyeing    apparatus.     P.    Bauer,    West    Orange,    N.J. 
U.S.  Pat,  938,738,  Nov.  2,  1909. 

The  apimratus  comprises  a  semi-cyUndrical  tank  provided 
with  a  longitudinal  rotating  shaft  mounted  in  bearings 
on  the  end  walls  of  the  tank.  A  cyhndrical  wire  screen 
is  mounted  around  the  shaft,  being  connected,  at  its  ends, 
to  the  latter  by  means  of  radial  spokes.  The  wire  cylinder 
wiiich  rotates  within  and  close  to  the  tank,  has,  in  one 
side,  a  longitudinal  dooi',  through  which  a  perforated 
drip-board  can  be  inserted,  so  as  to  divide  the  cylinder 
into  two  compartments  of  approximately  equal  size. 

—A.  S. 

Dyeing  textile  fabrics  ;    Apparatus  for .E.  de  Journo- 

Fr.  Pat,  403,013,  May  13,   1909. 

The  dyeing  is  effected  by  projecting  a  jet  of  dye-Uquor 
on  to  both  sides  of  the  cloth.  The  cloth  passes  from  one 
batch  to  another  over  five  small  rollers  arranged  somewhat 
in  the  form  of  the  letter  W  and  situated  above  the  dye- 
liquor  in  the  dye-bath.  The  middle  roller  is  contained 
in  a  small  box  which  is  connected  with  a  centrifugal 
pump  by  means  of  a  tube  which  proceeds  vertically 
downwards  through  the  dye-bath  and  then  horizontally 
to  the  pump.  The  pump  is  also  connected  directly  with 
the  liquor  in  the  dye-bath,  and,  further,  by  means  of  a 
pipe  which  is  a  continuation  of  the  pipe  jjroceeding  from 
the  box  mentioned,  it  suppUes  d\'e-liquor  to  another 
receptacle  placed  directly  over  that  bo.x.  This  receptacle 
has  a  perforated  bottom  and  is  made  to  fit  the  contour 
of  the  cloth  passing  over  the  middle  roller  ;  the  arrange- 
ment is  similar  to  the  ordinary  humidifier.  The  dye- 
liquor  passing  through  the  perforations  mentioned,  pene- 
trates the  cloth  on  the  roller  and  is  held  for  a  time  by  a 
concentric  semi-cylindrical  envcloj  e  placed  under  the 
roller,  so  that  the  latter  revolves  for  a  time  in  the  dye- 
liquor,  and  the  lower  surface  of  the  cloth  is  im))reanated. 
The  dye-liquor  then  proceeds  to  the  pump  and  round  again 
in  circulation. — S.  H.  H. 

Di/eing  silk  yarn ;    Apparatus  for  .     E.   de  .Journo. 

Fr.   Pat,   403,014,  May   13,   1909. 

The  apparatus  consists  of  a  bath  containing  the  dye- 
liquors  in  which,  suspended  from  a  series  of  rods,  hang 
the  skeins  of  silk  or  other  textile  material.  These  rods  aie 
rigidly  connected  to  another  series  of  rods  directly  below 
them,  inside  the  separate  aeries  of  skeins,  and  just  above 
the  dye-liquor.  By  means  of  mechanism  these  lower 
rods  are  caused  to  revolve  during  the  dyeing  operation 
and  thus  to  "  turn  "  the  skeins  which  are  being  dyed  ; 
the  lower  rods  revolve  to  a  position  above  the  first- 
mentioned  rods  and  back  again,  carrying  the  skeins  round 
with  them,  and  ensuring  an  equal  time  of  immersion  of 
all  parts  of  the  skeins  in  the  dye-liquor.  The  upper  rods 
are  placed  in  notches  on  a  frame  which  is  fixed  over  the 
dye-bath.  Above  this  frame  there  is  an  arrangement  tto 
secure  the  transference  of  the  skeins  from  one  side  of  the 
dye-bath  to  the  other.  The  upper  part  of  tiiis  device 
consists  of  a  rack  and  pinion  and  gear  wheels  which  cause 
the  whole  arrangement  to  move  from  one  side  of  the  bath 
to  the  other.  This  upper  part  is  connected  by  a  chain  to 
the  lower  arrangement,  which  consists  of  a  chain  running 
on  cog-wheels  over  and  at  right  angles  to  the  rods  which  hold 
tlu^  skeins.  Hooks  are  attached  to  the  links  of  the  chain 
ai\d  as  the  chain  revolves,  those  hooks  catch  the  rods 
carrying  the  skeins  and  carrying  them  along,  deposit  the 
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rods  and  skoina  at  the  other  side  of  the  dye-bath.  During 
the  transference  the  "  turning  "  of  the  sticks  ri'ferrod  to 
above  takes  place.  Tlius  the  skeins  are  periodically  lifted 
outside  of  the  dye-liquor  from  one  side  of  the  dye-bath 
to  the  other  and  at  the  same  lime  "  turned." — S.  H.  H. 

Chemical    treatment     of    textiles     mounted     on     bobbins  ; 

Apparatus  for  the  .      T.   Hobatcl,    J.    Buffaud  ct 

Cie.     Fr.  Pal.  403,148,  May  18,  1009. 

The  core  of  each  bobbin  is  surrounded  by  a  cylinder 
containing  many  slits  throughout  its  length.  The  thread 
is  woiinii  on  tliis  cyliu'.lcr,  which  can  bv  readily  removed 
from  the  bobbin,  and  the  thread  dried  or  after-treated 
apart  from  the  bobbin.  The  bobbin,  cylinder,  and  thread 
are  placed  in  an  enclosing  bobbin  which  has  perforateil 
ends,  and  series  of  these  bobbins  are  then  placed  on  end 
vertically  in  the  bath  which  contains  the  chemical  with 
which  it  is  intended  to  treat  the  threads.  By  a  mechanical 
device  the  series  of  bobbins  is  caused  to  revoKe  so  tliat 
each  series  moves  in  a  different  direction  from  its  neighbour. 

-^.  H.  H. 

Dissolved  substance  for   use    in   muting  artificial  threads 

and  the   like  ;    Process  for  the   production   of  a  . 

1'.  Friedrich,  Berlin.  Enc.  Pat.  7017.  March  30,  1909. 
Under  Int.  Conv.,  .March'liO.  1908.  .\ddition  to  Eng. 
Pat.  4104  of  1909,  dated  Feb.   19,  1908. 

See  Addition  of  March  23,  1909,  to  Fr.  Pat.  400,321  of 
1909;     this   J.,    1909,    1121.— T.  E.  B. 

Dyeing  or  otherwise  treating  yarns  ;    Machines  for  . 

(,'.  Corron,  St.  Chamond,  France.  Eng.  Pat.  25,441, 
Nov.  25,  1908. 

See  U.S.  Pat.  915,939  of  1909  ;  this  J.,  1909,;422.— T.  F.  B. 

Dyeing,  bleaching,  and  so  on  of  textile  materials  ;    Device 

for  the .     H.  Sehirp,  Barmen,  (jcrmany.     Eng.  Pat. 

25,813,  Nov.  30,  1908. 

See  Fr.  Pat.  397,252  of  1908  ;  this  J..  1909,  792.— T.  F.  B. 

Dyeing  heavy  and  close  fabrics,  such  as  twills,  drills,  and 
the  like  with  Turkey-red,  and  apparatus  Ihertfor.  W. 
Miiller-Holtkamp,  Eitorf,  Germany.  Eng.  Pat.  8970. 
Apr.  1."),  1909. 

See  Fr,  Pat.  402,032  of  1909  ;  this  J.,  1909,  1194.— S.  H.  H. 

Xitrogen    derivatives    of    aldehyde-bisulphites.    Ger.  Pats. 
210,072  and  216,073.     -See  XX. 

Xitrogen     derivatives     of    formaldehyde-sulplioxylic     acid. 
Ger.    Pats.    210,074   and   210,121.     >SV<;   XX. 


VII.— ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC    ELEMENTS. 

Hypophosphoric,  phosphorous,  and  hypopliosphorous  acids  ; 

Determination  of  in    presence    of    each  other  and 

of    phosphoric    acid.     .\.    Hosenheim    and    J.    Pinskor. 
Z.  anorg.  Chem.,  1909,  64,  327—341. 

HvpoPHosiMiouic  acid  may  be  accurately  titrated  by 
permanganate,  and  it  reacts  also  with  uranyl  nitrate 
solution,  giving  a  yellow  precipitate,  according  to  the 
equation,2NaHPO,-l-U08(N03)s=UO,(HP03).-f2NaNO„ 
but  it  is  not  affected  by  healing  with  iodine  solution. 
Phosphorous  and  hj'popliosphorous  acids,  on  the  other 
hand,  are  oxidised  both  by  permanganate  and  by  iodine, 
but  give  no  precipitate  with  uranyl  salts.  Tlie  following 
methods  of  determining  these  acids  in  the  ))rcsence 
of  each  other  are,  therefore,  available  and  have  been 
found  satisfactory,  {a).  Ihjpophosphate  and  phosphite  or 
hypo  phosphite.  Titration  with  uranyl  nitrate  is  followed 
by  o.xidation  with  standard  permanganate.  (&).  Phos- 
phite and  hypopliosphite.  The  acids  ari^  o.xidised  by 
standard  iodine  or  permanganate,  and  the  total  phns])hate 
produced  by  o.xidation  with  nitric  acid  is  determined, 
(c).  Hypo  phosphate,  phosphilr.  and  hyix>phosphite.  The 
first    is    determined    with    uranyl    nitrate    solution    and 


the  others  as  in  (b).  (d).  Pliosphate,  hypophosphaie. 
phosphite,  and  hypopliosphite.  The  total  jihosphorus, 
as  phosphate,  is  determined  after  oxidation  with  nitric 
acid;  the  last  three  acids  are  then  o.xidised  in  another 
portion  by  standard  ])ernianganati^,  in  a  third  portiiui 
phosphite  and  hypoi>liosi)hile  are  oxidised  by  iodii.i 
solution,  and  a  fourth  portion  is  titrated  with  uranyl 
nitrate    solution.     Representing    the    iiuantitie.s    of    tin- 

'i  +  2k—  II 
acids    respectively    by    x,    y,    z,    and    (:    x—~—    ~         , 

la  J 

»-2i         fc-f2m-2i-7i  ,         2Z-(-n-2m     "  , 

«= ,   2= ,    and    i= — „ —      ,    where 
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<H=1/H,P0^,  as-l/HjPO„  a3=l/H,P0,,  a^^ 
1/HjPO,,  )«  =  2g,/Mg.P.,07  (g,  =  weight  of  magne- 
sium i)yrophospliate  obtained),  »i  =  og2/KMn04(g,— 
weigb.t  of  permanganate  re(iuired),  A'=gj  /2i  (gj  -  weight 
of  iodine  required),  and  i=qS/Pn05  (S=c.c.  of  uran\l 
nitrate  solution  used:  1  c.c.  =  q  grms.  of  phosphom 
oxide).  The  oxidation  by  permanganate  is  effected  1  y 
slightly  acidifying  an  approximately  A'/IO  solution  m 
the  salt  with  sulphuric  acid,  adding  a  few  e.c.  of  A'/lO 
permanganate,  an<i  heating  to  80^' — 90°  C  ;  any  red 
colour  remaining  is  removed  by  titrating  with  oxalic 
acid,  and  permanganate  is  then  again  added,  and  the 
warming  and  titration  with  oxalic  acid  are  reiHiated, 
permanganate  being  added  in  decreasing  quantitii  ~ 
until  oxidation  is  complete.  In  oxidising  by  means  uf 
iodine,  a  10  per  cent,  solution  of  hydrocldoric  acid  and  a 
known  volume  of  iV/20  iodine  solution  are  added  to  a 
measured  volume  of  the  liquid,  the  mixture  is  healed  for 
2 — 3  hours  on  the  water-bath  in  a  closed  tlask,  and  the 
excess  of  iodine  is  titrated  with  thiosulphate  in 
the  presence  of  sodium  bicarbonate,  after  allowing 
the  solution  to  stand  for  several  hours. — F.  SoDK. 


Alkali-metal  bicarboiuttes.     De  Forcrand.     Comptes  rend., 
1909.  149,  825-829. 

Dilute  solutions  of  the  normal  carbonates  of  potassium, 
rubidium,  and  ca;jiium  were  exposed  to  the  air  for  some 
weeks  ;  they  were  fotuid  to  absorb  carbon  dioxide  up 
to  a  limit  corresponding  to  the  formulae, 

8K,C03,2KHCO„  3Rb2COs,2RbHCO„ 
4CsX03,2CsHC03,  21Cs2C03,2CsHCO,. 

Dilute  solutions  of  the  bicarbonates  were  boiled  in  silver 
vessels,  the  bulk  of  the  liquid  being  kept  constant.  In 
the  case  of  the  potassium  salt,  after  a  week's  boiling  the 
liquor  was  concentrated  and  cooled,  when  crystals 
separated.  The  crystals  had  the  coniiiosition  corres- 
])onding  to  the  formula,  5K.,C03.7*,H.j(),4KHC'U3,  or 
r)(K,c63,UH.,0),4KHCO3,  whilst  the  "mother-liquor  was 
of  the  same  composition  as  that  attained  by  the  normal 
carbonate  solution  through  absorption  of  carbon  dioxide. 
The  bicarbonates  of  rubidium  and  csesiuni  rapidly  lost 
all  their  excess  carbon  dioxide,  and  were  converted  into 
normal  carbonates  ;  but  on  continuing  the  boiling,  thoy 
slowly  absorbed  carbon  dio.xide  again,  and  on  concentrating 
and  crystallising,  yielded  crystals  of  the  formul;!?, 

3(  Rb.C03.1  lH,0),2RbHC0,  and 
5(CsX'03,3SH.b),2C8HCO„ 

respectively.  The  latter  salt,  when  kept  for  a  day  on 
the  water- bath,  loses  water,  and  becomes  converted  into 
the  compound.  5(Cs.CU3,2H.U),2t'sUCU, :  this  hydrate 
of  the  normal  carbonate  has  not  before  been  isolated,  though 
the  other  three  have.  No  compounds  containing  a 
number  of  molecules  of  bicarbonate  equal  to  or  in  excess 
of  those  of  the  normal  carbonate,  comparable  to  the 
natural  natrons,  have  yet  been  juoduced  in  this  manner. 
The  thcrmo-ehcmislry  of  these  compoimds  indicates 
that  they  are  all  very  unstable  ;  it  is  probable  that  a 
series  of  similar  compoimds  exists,  the  composition  of 
wliieh  is  determined  by  dilution,  tem)XTature.  and 
perhaps  the  content  of  carbon  dioxide  of  the  atmosphere. 

^J,  T,  D, 
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Calcium  silicides,  and  their  capacity  for  ahsorbi7uj  [atmos- 
pheric]  nitrogen.  A.  Kolb  and  li.  Forinhals.  Z.  anovg. 
Chem.,  1909,  64,  342—367. 

By  melting  together  metallic  calcium  and  pure  silicon 
in  an  atmosphere  of  hydrogen,  two  silicides  have  been 
obtained,  to  which  the  formulse,  Ca^Siii,  and  CauSijci 
are  assigned  (compare  Tamara,  this  J.,  1909,  520  and 
Hackspill,  this  J.,  1908,  684)  ;  the  powdered  compounds 
were  purified  by  washing  with  sugar  solution  at  (f  C. 
and  then  with  a  little  cold  water.  The  former  suljstance 
is  obtained  as  bluish  grey,  very  hard  crystals,  melting  at 
about  1200"  C.  ;  it  readily  reacts  with  the  halogens 
and,  as  a  powder,  burns  when  heated  in  the  air  ;  it  is 
attacked  with  difficulty  by  cold  water,  but  hot  water,  dilute 
alkahs,  acetic  acid,  and  hydrochloric  acid  decompose 
it  w'ith  the  liberation  of  hydrogen  ;  it  is  scarce!)'  affected 
by  lime-water.  When  boiled  with  hydrochloric  acid 
in  the  absence  of  light  and  in  a  current  of  caibon  dioxide, 
a  yellow  crystaUine  silicone.  SimHioOj,  is  oljtained, 
which  is  very  unstable  when  dry  and  is  decomposed  by 
boiling  with  water  or  alkalis,  though  fairly  stable  in  the 
presence  of  acids ;  light  converts  it  into  a  colourless 
"  leucone."  The  second  silicido  is  a  crystalline  powder, 
readily  decomposed  by  boihng  water,  dilute  acetic  acid, 
or  hydrochloric  acid,  which  gives  a  white  or  pale  yellow 
silicone,  SigHyOij  or  SisH^Oij.  Both  sihcides  absorb 
nitrogen  on  heating,  and  very  stable  compounds  are 
formed,  special  interest  attaching  to  the  reaction  as 
providing  a  new  method  of  utilising  atmospheric  nitrogen. 
With  the  compound,  CauSiu,  rapid  absorption  begins 
at  1010°  C.  and  the  temperature  suddenly  rises  by  811° — 
100^  C.  ;  powdering  the  jiroduct  and  repeating  the 
treatment  gives  a  white  substance,  containing  20-73  per 
cent,  of  nitrogen  (determined  as  ammonia  by  fusion 
with  alkali)  and  smelling  faintly  of  ammonia.  The 
reaction  takes  place  apparently  according  to  the  equation, 
CaeSiio+14N  =  2CaSi2N3-f-2Ca„Si3Ni.  The  product  is 
very  slowly  decomposed  by  boiling  water  with  the  libera- 
tion of  ammonia.  The  second  silicide  behaves  in  a  very 
similar  way,  but  the  reaction  with  nitrogen,  which  is 
probably  represented  by  the  equation,  CaiiSii|,-)-10N= 
CajiNioSiio,  is  less  vigorous  ;  the  product  is  dark  grey  and 
contains  14-84. per  cent,  of  nitrogen  ;  it  is  slowly  decomjjosed 
by  water,  and  completely  by  hydrochloric  acid,  giving  a 
greenish-yellow  silicone,  according  to  the  equation, 
Sii„Ca„Ni„-f24HjO  =  HjSii„Oi3  +  10NH3+llCaO-fl2H. 
The  nitrogen  compounds  are  said  to  act  as  valuable 
manures  and  exert  no  poisonous  action  ;  they  constitute 
an  economical  source  of  nitrogen  in  the  soil,  the  nitrogen 
being  liberated  very  slowly.  Sodium  cj'anide  may  be 
obtained  by  fusing  these  compounds  with  sodium  car- 
bonate or  with  a  mixture  of  sodium  carbonate  and  carbon. 

— F.  SoDJJ. 


Stannic    acid;       Iso/nerism    of    .     AV.    Mecklenburg. 

Z.  anorg.  Chem.,  1909,  64,  368—374. 

The  author  explains  the  existence  of  isomeric  a-  and  6- 
stannic  acids  by  regarding  these  as  colloidal  modifications 
of  hydrated  stannic  oxide,  differing  from  each  other  in 
the  size  of  their  particles,  and  each  retaining  its  indivi- 
duality in  the  coagulated  state.  a-Stannic  acid  is  believed  to 
consist  of  relatively  small  and  6-stannic  acid  of  relatively 
large  particles,  and  this  view  is  supported  by  the  fact  that 
the  a-acid  has  a  greater  adsorptive  power  than  the  fc-acid 
and  is  more  reactive  ;  also,  when  stannic  acid  is  pre])ared 
from  crystalloidal  tin  solutions,  the  a-acid  is  always 
obtained,  and  this  readily  enters  into  crystalloidal  solution 
again,  whereas  the  fe-acid  is  more  readily  precipitated 
from  colloidal  solution  than  the  a-acid.  The  supposed 
salts  of  6-stannic  acid  are  looked  upon  as  hydrated  stannic 
oxide  containing  adsorbed  acids  or  alkalis. — F.  SoDX. 

Mercurous  chloride  ;   Duty  on in  Switzerland.    Board 

of  Trade  J.,   Dec.   2,   1909.     [T.Ii.] 

The  imix)rt  duty  on  mercurous  chloride  has  been  fixed 
at~  10  frs.  per  100  kilos. 


Salt  for  iise  in  zinc  chloride  jaclories  ;   Exemption  oj 

from  excise  dutJ/  in  the  Xctherlands.     Board  of  Trade 
J.,  Dec.  2,  1909.     [T.R.] 

A  Dutch  Royal  order,  dated  Nov.  5,  1909,  grants,  under 
certain  conditions,  exemption  from  excise  duty  in  the 
case  of  salt  for  use  in  zinc  chloride  factories. 


Patents. 

Allcalis  and  salts  ;     Simultaneous  electrolytic  mana/actuie 
of .     C.  A.  Girard.     Fr.  Pat.  403,360,  May  26,  1909. 

A  SOLUTION  of  an  alkali  or  alkaline-earth  salt,  more  or 
less  concentrated,  is  electrolysed  in  a  vessel  forming  a 
diaphragm,  the  latter  containing  also  a  soluble  anode 
which,  by  solution,  forms  the  required  salt.  The  dia- 
phragm is  placed  in  an  outer  vessel  containing  water,  iu 
whicli  the  negative  pole,  consisting  of  a  metallic  plate 
unattacked  by  alkalis,  is  immersed.  Instead  of  a  soluble 
metal,  ores,  treated  or  not,  may  be  used  as  the  anode, 
and  may  be  conductors  or  non-conductors  of  electricity, 
but  in  the  latter  case  the  ore  is  contained  in  a  vessel 
which  is  itself  a  good  conductor  of  electricity. — B.  N. 

Lead  oxide;     Manufacture  of  .     W.   Etkford,  Khyl, 

Wales.     Eng.  Pat.  26,257,  Dec.  4,  1908. 

To  prevent  the  escape  of  minute  particles  of  lead  oxide 
into  the  atmosphere  during  manufacture,  separate  closed 
melting  and  settling  chambers  are  employed,  which  are 
connected  by  inlet  and  outlet  pipes.  A  fan  placed  between 
the  chambers  draws  the  air  and  "  iiourj-  "  lead  oxide 
over  into  the  settUng  chamber,  where  most  of  the  latter 
settles,  the  air  returning  to  the  melting  chamber  by 
means  of  the  second  connecting  pipe.  A  small  fan  is 
used  for  withdrawing  air  from  the  settling  chamber  to 
produce  and  maintain  a  shghtly  reduced  pressure  within 
the  apparatus  and  prevent  leakage  of  the  fine  lead  oxide. 
Means  are  provided  for  replenishing  the  air  when  necessary. 

— F.  K. 

Burniiu)  lime  ;     Process  of  ■ ,  and  apparatus  therefor. 

H.  L.  Doherty,  New  York.     U.S.  Pat.  938,987,  Nov.  2, 
1909. 

In  the  process  of  calcination  of  limestone,  a  portion  of  the 
gases  evolved  is  mixed  with  air  which  has  been  heated 
by  a  portion  of  the  heat  of  the  gases,  and  the  mixture 
is  converted  into  producer  gas  in  a  producer  charged 
with  carbonaceous  fuel.  The  producer  gas  is  mixed 
with  another  portion  of  the  gases  produced  in  the  calci- 
nation, and  the  mixture  is  burnt  in  contact  with 
the  incandescent  lime  by  means  of  air  wliich  has  been 
heated  by  using  it  for  cooling  the  burnt  lime.  The 
composition  of  the  mixture  of  producer  gas  and  calcination- 
gases  is  so  regulated  that  the  temperature  developed  on 
burning  is  not  sufficient  to  cause  the  impurities  present 
in  the  limestone  to  combine  chemically  with  the  lime. 

—A.  S. 

Potassium  salts  present   in   the    residual  liquors  {calcium 
tartrate  mother  liquors)  from  the  manufacture  of  tartaric 

acid  :  Process  of  extracting .     A.  Albcrti.     Fr.  Pat. 

402,925,   May   10,    1909.     Under   Int.    Conv..   May   14, 
Jime  25,  and  Aug.  12,  1908,  and  April  9,  1909. 

The  process  is  for  the  recovery  of  the  potassium  chloride  and 
sulphate  contained  in  the  calcium  tartrate  mother  liquors 
obtained  in  the  mauufactm-e  of  tartaric  acid.  The  liquor 
is  treated  with  excess  of  lime,  filtered,  and  transferred 
to  suitable  vats,  in  which  it  is  agitated  with  bleaching 
powder,  or  with  chlorine  in  the  presence  of  a  base  (lime), 
for  .some  hours,  in  order  to  oxidise  most  of  tlie  organic 
matter  present,  the  quantity  of  hypochlorite  required 
being  established  by  a  preliminary  experiment  with 
permanganate.  When  the  liquor  is  decolorised,  the 
precipitated  calcium  carbonate  and  sulphate  are  removed 
l)y  liltration,  and  the  Uquor,  after  neutralisation  with 
hydrochloric  acid,  is  concentrated  in  some  form  of  con- 
tinuous vacuum  e\aporator,  and  tlie  potassium  salts 
recovered  bv  crystallisation. — F.  SoDX. 
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Cu  VIIL— GLASS,  POTTERY,  &  ENAMEI-S, 


[D«C.  31,  1M9. 


Burnt   pyrites;     Procesti   for  separating   from    most 

of  the  heterogeneous  materials  present,  so  as  to  render 

it  soluble  in  sulphuric  acid  of  52°  B.,  Kith  the  object  of 

preparing  ferrous  sulphate  and  separating  any  contained 

copper.     A.     Pczzolato.     Fr.     Pat.    402,93y,    May    12, 

l'.)09.     Under  Int.  t'onv.,  May  14,  lit08. 

Burnt  pyrites,  mixed  witli  abo\it  2  per  cent,  of  charcoal, 

is  heated"  to  a  red  heat  and  cooled  out  of  contact  with 

air;   it  then  acquires  the  property  of  being  attracted  by 

a  magnet,  and  the  wliolo  of  the  iron  may  bo  extracted 

by  a  magnetic  separator,  in  a  form  such  that  it  dissolves 

in  sulphuric  acid  (o2°  B.)  to  give  ferrous  sulphate.     Any 

ferric  sulphate  formed  during  the  action  is  reduced   by 

acidifying  the  solution  and  adding   metallic   iron,  which 

serves  to  concentrate  the  solution  and    precipitate    any 

copper  that  may  be  present.     An  excess  of  carbon  must 

not  be  used. — F.  Sodn. 

Sodium-aCum  free  from  iron  ;   Process  for  the  preparation 

of .     F.  0.  Kauflmann.     Gcr.  Pat.  210,034,  Oct.  22, 

1905. 
An  excess  of  solid  powdered  sodium  sulphate  or  bisulphate 
is  added,  at  25° — 50°  C.  to  a  faintly  acid  solution  of 
aluminium  sulphate  of  sp.  gf.  at  least  1-25,  and  the 
pulverulent  sodium  alum  produced  is  separated  in  a 
centrifugal  machine.  Or,  solid  aluminium  sulphate 
may  be  added  to  a  concentrated  solution  of  sodium 
bisiilphatc  or  sidpliate.  CrystaUine  sodium-alum  may 
bo  obtained  directly  from  tlie  hot  concentrated  solution 
containing  excess  of  sodium  sulphate,  by  cooling  it  rapidly 
so  as  to  produce  a  supercooled  solution.  From  the  latter 
tho  sodium-alum  separates  directly  as  crystals,  without 
forming  tho  amorphous  magma  obtained  in  the  ordinary 
crystallisation  process. — A.  S. 

Shaving  cream  [depilatory'];  Process  for  the  preparation  ola 
.     J.  Lutje.  Ger.  Pat.  216,250,  Nov.  25,  1908. 

A  MIXTITRE  of  a  sulphide  of  an  alkali  or  alkaUne-earth 
metal  with  starch  and  water  is  heated  until  the  starch 
is  gelatinised.  The  product  is  stated  to  remove  hair 
without  having  any  irritating  effect  on  the  skin. — A.  S. 

Hydrogen  cyanide  and  cyanogen  compounds  ;  Process  for 
the  preparation  of  — — .  C.  Beindl.  Ger.  Pat.  216,264, 
Aug.  12,  1908. 
Hyduooen  cyanide  or  other  cyanogen  compounds  are 
produced  by  passing  a  mixture  of  a  gaseous  nitrogen 
compound,  e.g.,  ammonia,  and  a  gaseous  hydrocarbon, 
either  alone  or  in  presence  of  nitrogen  or  hydrogen,  or  of 
a  mixture  of  the  two,  over  a  contact  substance.  The 
essential  feature  of  the  process  is  the  use  of  a  contact 
substance  of  wire  gauze  or  other  similar  form.  Various 
metals  may  be  used  as  contact  substances.  The  tem- 
perature required  varies  with  the  nature  of  the  contact 
substance  and  with  the  nature  and  velocity  of  the  reacting 
gases.  With  copper  gauze  as  catalyst,  cyanogen  is  formed 
at  480°  C,  from  a  mixture  of  acetylene  and  ammonia. 

— A.  S. 

Carbide  and  method  of  manufacturing  same.  H.  L.  Harten- 
stein,  Constantino.  Mich.,  Assignor  to  Continental 
Investment  Co.,  Uuluth,  Minn.  U.S.  Pat.  938,581, 
Nov.  2,  1909. 

The  improvement  claimed  consists  in  partially  cooling, 
and  solidifjing,  a  portion  of  tho  mass  of  molten  carbide 
produced  in  the  usual  manner,  and  then  building  up  a 
block  or  ingot  by  successive  additions  to  the  portion 
first  solidilied.  Tho  carbide  is  agitated  whilst  it  is  being 
cooled. — A.  S. 

Hydrogen  peroxide  solution  ;    Process  for  the  preparation 

of  pure  .     0.   Dony-H^nault.     Fr.    Pat.   403,294, 

May  24.  1909. 

SoDrCM  pero.xide  is  mixed  with  dilute  sul])huric  acid, 
containing  4 — 5  per  cent,  of  alcohol,  in  a  vessel  of  earthen- 
ware,  glass,   or   lead,    fitted   with   a   stirrer   and   cooling 
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worm ;  a  further  quantity  of  alcohol  is  then  added 
(e.g.,  80  as  to  bring  tho  total  to  35  per  cent.),  and  the 
temperature  is  reduced  to  about  -  10°  C,  which  causes 
almost  complete  deposition  of  tho  sodium  sulphate 
present ;  the  solution  is  separated  from  tho  crystals  by 
docantation  and  the  use  of  a  filter-press,  the  plates  of 
which  are  cooled  by  internal  circulation  of  a  refrigerating 
material  ;  finally  tho  alcohol  is  removed  by  distillation 
in  vacuo  at  30° — tO°  C.  in  glass  or  lead  retorts.  This  >! 
process  allows  tho  direct  production  of  concentrated 
solutions  of  hydrogen  pero.xide,  and  the  yield  is  almost 
theoretical,  since  tho  peroxide  is  remarkably  stable  in 
the  medium  employed  for  tho  di>composition.  Sodium 
peroxide  is  superior  to  barium  peroxide  for  the  purpose, 
iu  that  it  is  purer,  and  contains  double  tho  proportion  of 
active  oxygen;  also  its  decomposition  by  sulphuric  acid 
is  instantaneous  and  complete.  The  percentage  of 
salts  in  the  finished  product  is  no  higher  than  when 
barium  peroxide  is  used. — F.  ,SoDN. 

Hydrogen  peroxide  solutions  ;    Process  for  rendering  

stable.  E.  Merck.  Ger.  Pat.  210.263.  Apr.  27,  1909. 
Addition  to  Ger.  Pat.  203.019.  Nov.  7,  1907  (this  J., 
1908,   1204). 

The  slight  solubility  of  uric  acid,  which  i.s  used  as  a 
preservative  for  hydrogen  peroxide  solutions,  is  a  dis- 
advantage in  some  cases  :  it  is  now  proposed  to  utilise 
barbituric  acid,  whicli  is  much  more  soluble,  and  which 
has   the   same   preservative   ])roperlics   as   uric   acid. 

— T.  F.  B. 

Hydrogen  ;    Production  of  .     ('niisortium  fiir  Elektro- 

chcm.  Ind.  Ges.  ra.  b.  H.,  Niiruberg,  Germanv.  Eng. 
Pat.  21,032,  Sept.  14,  1909.  Under  Int.  Conv.^  Nov.  9, 
1908. 

By  the  addition  of  lime,  or  calcium  compounds  that  form 
lime,  nearly  the  full  theoretical  quantity  of  hydrogen  is 
rapidly  liberated  on  heating  silicon  in  an  aqueous  solution 
of  caustic  alkali.  Tlie  process  may  bo  carried  out  in 
an  iron   generator  fitted  with  stirrers. — C.  .1.  G. 

Bicarbonate  of  soda  ;   Manufacture  of .     D.  Peniakoff, 

Brussels.     Eng.  Pat.  6115,  March  15,  1909. 

See  Fr.  Pat.  400,241  of  1909 ;  this  J.,  1909, 1034.— T  F.  B. 

Ammonia ;     Production    of   .     F.    W.    Frerichs.    St. 

Louis,    U.S.A.     Eng.    Pat.    23,889,    Nov.    7,    1908. 

See  U.S.  Pat.  905,415  of  1908;  this  J.,  1909,  21.— T.  F.  B. 

Ammoniacal  solution  of  cupric  oxide;  Process  for  the 
production  of  a  permanent  — ■ — .  Chem.  l^abr.  Jietten- 
hauseu  ^larquart  und  Schulz.  Cassel-Bettenbausca, 
Germany.  Eng.  Pat.  4872,  Feb.  27,  1909.  Under 
Int.  Conv.,  March  25.  1908. 

See  Fr.  Pat.  399,911  of  1909  ;  this  J.,  1909,  938.— T.  F.  B. 

Salts  derived  from  the  alkaline,  alkaline  earthy,  and  earthy 

peroxides  ;    Process  for  the  manufacture  of .     G.  F. 

Jaubert,  Paris.  Eng.  Pat.  7633,  March  30, 1909.  Under 
Int.  Conv.,  April  29.  1908. 

See  Fr.  Pat.  399,720  of  1908  ;  this  J.,  1909,  938.— T.  F.  B. 

Pyrite  ash ;    Treatment  of  .     A.    Pezzolato,   Rome. 

Eng.  Pat.   11.21.3.  May  12,  1909. 

See  Fr.  Pat.  402,939  of  1909;    preceding.- T.  F.  B. 

Extracting    ammonium    sulphate    from    distillation    gases. 
Fr.   Pat.  403.0.")0.     .Sec  II. 


Vin— GLASS,   POTTERY,   AND   ENAMELS. 

Patents. 

Clays,   porcelain  earth   and  the  like  or  mixtures  thereof; 

Process  for  making  slip  from .      E.  Weber.  Schwep- 

nitz.  Saxony.     Eng.   Pat.  0560.  JIar.   IS,   1909. 

In  order  to  render  liquid  by  the  addition  of  alkalis,  those 
clays  and  earths  which  tend  to  gelatinise,  and  in  which 
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the  addition  of  humic  acid  or  the  like  is  not  efifectual. 
sufficient  Ume,  or  barium  oxide,  peroxide,  hydroxide,  oi 
carbonate,  or  other  suitable  material,  is  added  to  rendei 
the  interfering  sulphate  or  carbonates  insoluble.  Fo' 
example,  450  kilos,  of  a  dry  mixture  of  a  fat  refractory 
(.Stourbridge)  clay  and  coarse  chamotte  (fireclay)  material 
with  350  grms.  of  barium  hydroxide,  120  litres  of  water, 
and  600  grms.  of  caustic  soda  form  a  mass  which  can  1)p 
readily  cast. — F.  R. 

Ceramic  objecU!,  especially  cookiiig  utensils  ;    Process  for 

obtaining    adherent    conducting    deposits    on    .  S. 

Heller  and  C.  Baumgartl.     Fr.   Pat.  403,074,  May  15. 
1909. 

The  articles  are  coated  with  a  mixture  of  an  alcoholic 
solution  of  celluloid,  tar,  unsaturated  hydrocarbons,  and 
a  salt  of  gold  absorbed  in  graphite,  and  are  tlien  fired 
in  a  muffle.— W.  C.  H. 


IX,— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Wood  :      Process  and  apparatus  for  the.  impregnation  of 

.     Pag^s,  Camus  et  Cie.,  and  P.  Bardy.     Pr.  Pat. 

403,022,  Sept.   14,   1908. 

The  pores  of  the  wood  are  opened,  and  the  sap  is  removed, 
by  heating  the  wood  in  vapours  or  gases  which  contain 
solvents,  for  wood  oils,  such  as  formaldehyde  and  acetone, 
and  render  these  oils  soluble  in  the  impregnating  liquids. 
The  impregnating  liquids  are  then  forced  into  the  wood 
under  pressure  and  at  a  high  temperature.  In  the  case 
of  creosoting,  the  wood  is  heated  in  a  current  of  wood-gaa 
containing  ketones  and  aldehydes,  then  in  a  current 
of  vapour  of  light  wood-oils  or  some  similar  product, 
and  finally  impregnated,  under  pressure,  with  hot  heavy 
wood  oils.  The  light  and  heavy  wood  oils  may  be 
replaced  by  light  and  heavy  coal-tar  oils.  The  process 
is  carried  out  in  a  closed  vessel  provided  inside  with  a 
grid,  and  also  with  inlets  and  outlets,  controlled  by 
suitable  cocks,  for  the  gases,  the  light  products,  and 
the  heavy  products  which  constitute  the  actual  impregnat- 
ing substances. — W.  C.  H. 

Cement-kiln.     T.    A.    Edison,    Orange,    N.J.     U.S.     Pat. 
939,817,  Nov.  9,  1909. 

Certatn  of  the  sections  which  form  a  rotary  cement-kiln, 
are  provided  at  the  ends  with  flanges  extending  outwards, 
which  engage  and  form  a  loose  fit  with  other  fianges 
extending  inwards  from  a  stationary  casing  surrounding 
the  kiln  at  one  or  more  of  the  sections.  Water  is  sprayed 
on  to  the  kiln  inside  the  casing,  the  excess  passing  off 
through  a  trap  at  the  bottom.  Any  steam  generated 
in  the  casing  is  removed  by  means  of  a  fan,  which  also 
induces  a  current  of  air  through  the  loose  joints  between 
the  kiln  and  the  casing. — W.  C.  H. 

Composition    for    paviruj,    flooring,    and    like    purposes  ; 

Making  a and  method  of  laying  same.     J.  H.  Amies, 

Philadelphia,  U.S.A.     Eng.   Pat.   9929.  April  27,   1909. 

See  U.S.  Pat.  929,813  of  1909  ;  this  J.,  1909,  984.— T.  F.  B- 

Paving  brick  or  block  ;     Vitrified  .     K.   Langenbeok, 

Boston,  U.S.A.     Eng.  Pat.   13,091,  June  3,   1909. 
See  U.S.  Pat.  937,822  of  1909  ;  this  J.,  1909,  1250.— T.F.B. 


X.— METALS    AND    METALLURGY. 

Special  steels.  L.  Guillet.  Int.  Congr.  for  Testing  of 
Tech.  Materials,  Copenhagen,  1909.  Z.  Elektrochem., 
1909,  15,  893—894. 
Special  or  alloy  steels  can  be  conveniently  arranged  in 
four  groups  according  to  their  importance,  viz.,  (1)  Nickel 
and       nickel-chromium-steelB ;        (2)       vanadlum-steela ; 


(3)  sUicon-oontaining  steels,  also  called  manganese- 
silicon-steels ;  and  (4)  tungsten-steels.  Only  those 
possessing  a  pearlitic  structure  corresponding  to  that  of 
ordinary  carbon  steel,  are  available  for  general  use.  The 
objects  sought  in  the  manufacture  of  these  alloy  steels 
are  first,  improvement  in  mechanical  properties,  remark- 
ably illustrated  by  the  use  of  vanadium  (of  which  0'2 
to  0-3  per  cent,  suffices  to  increase  very  materially  the 
tensile  strength  and  elastic  limit  of  the  steel),  and  in 
a  less  degree  by  use  of  silicon  and  chromium  ;  and  second 
to  simplify  the  heat  treatment,  by  rendering  less  rigid 
the  requirements  as  to  maintenance  of  exact  temperatures 
and  conditions  of  cooling.  A  nickel-vanadium-stx;el,  for 
instance,  containing  nickel  7,  vanadium  02,  carbon  02, 
and  manganese  0-3  per  cent.,  needs  only  a  single  hardening 
in  water  from  a  very  wide  temperature-range.  Many 
nickel-steels  can  be  treated  by  air-cooling  alone — steels 
showing  martensitic  structure  are  especially  suitable 
for  this  treatment.  The  following  are  examples  of  the 
composition  of  such  air-hardening  steels: —  ..    c  j.  ift,^^!^ 


Carbon. 

Nickel. 

Cluromium.     1     Manganese.       Silicon. 

per  cent. 
0-75 
0-252 
0-366 

per  cent.         per  cent. 
3-82                  1-28 
5-43                     0-52 
4-76         1            0-92 

1 

per  cent.         per  cent. 
0-52                0-17 
0-33                0-22 
0-41                  — 

Where  the  steel  has  to  withstand  much  friction,  a  high 
carbon-content  is  desirable,  though  chromium  in  a  lesser 
degree  exhibits  the  same  tendency.  The  best  results 
are  in  general  obtained  with  steel  containing  0-4  per 
cent,  of  carbon,  though  with  silicon  steels  the  carbon 
may  be  advantageously  raised  to  06  per  cent.     J.  T.  D. 

Iron  ;    Retardaiion  of  the  oxidation  of  by  chroTnium 

trichloride.  P.  Rohland.  Z.  Elektrochem.,  1909,  15, 
865—866. 
Chkomium  chloride  solution  greatly  retards  the  rate  of 
oxidation  of  iron ;  this  protective  action  is  exercised 
in  presence  of  acetic  acid,  but  not  when  a  highly  dissociated 
acid,  such  as  hydrochloric,  sulphuric,  nitric,  or  oxalic 
acid  is  added.  In  a  mixed  solution  of  sodium,  potassium, 
or  calcium  cUoride  with  chromium  chloride,  iron  is  still 
protected,  but  oxidation  occurs  in  a  solution  of  ferric 
chloride  and  chromium  chloride.  In  the  presence  of 
sulphates,  chromium  chloride  exerts  a  protective  action, 
but  not  in  the  presence  of  nitrates.  Similar  protective 
action  is  exerted  by  cliromates  or  bichromates ;  and 
iron,  in  its  turn,  exerts  a  similar  influence  on  the  rate 
of  oxidation  of  copper.  The  protective  effect  of  chromium 
compounds  is  possibly  due  to  a  temporary  deposition  of 
metallic  chromium  on  the  iron.  Tlie  author  gives  an 
explanation  of  the  foregoing  results  in  accordance  with 
the   theory   of  electrolytic   dissociation. — J.  T.  T>. 

Copper ;     Requirements    to    be    satisfied    by    for    its 

technical  applications.  L.  Guillet.  Int.  Congr.  for  Testing 
of  Technical  Materials,  Copenhagen,  1909.  Z.  Elektro- 
chem., 1909,  15,  897. 
The  author  summarises  the  replies  received  from  members 
of  the  Commission  on  this  subject.  As  far  as  the 
mechanical  properties  of  the  metal  are  concerned,  a 
small  content  of  arsenic  is  said  to  be  advantageous,  whilst 
silver,  cadmium,  zinc,  silicon,  lead,  phosphorus,  and 
less  than  0-1  per  cent,  of  oxygen  are  notv  harmful. 
Bismuth,  antimony,  nickel,  tellurium,  and  sulphur  must 
be  avoided.  With  regard  to  electrical  conductivity, 
bismuth,  antimony,  sulphur,  and  oxygen  are  not  of  great 
moment,  but  arsenic  and  phosphorus  are  very  injurious. 
Even  for  its  electrical  uses,  however,  the  mechanical 
properties  of  the  metal  are  of  at  least  as  great  importance 
as  its  purely  electrical  ones.  For  further  research,  an 
improvement  in  the  method  of  determining  oxygen  in 
copper  is  greatly  to  be  desired  ;  it  may  make  considerable 
difference  whether  oxygen  be  present  as  cuprous  oxide 
or  carbon  monoxide.  The  influence  on  the  metal  of 
various  gases  also  requires  to  be  investigated. — J.  T.  I). 
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Colloidal  tolutions  :   Pfvparation  of by  disintegration 

of  mtlah  by  mtiinx  of  uHra-riolfl  rays.  T.  Svedberg. 
Ber.,  1909.  42.  4375 — 4377. 
The  author  lias  succeeded  in  preparing  colloidal  soliitions 
of  metals  bv  the  application  of  the  observation  of  l^nard 
and  Wolf  "(Ann.  Phys.  Chim..  1889.  37.  443)  that 
certain  substances,  esiiecially  metals,  an'  disiutegriitod 
when  exposed  to  ultra-violet  rays.  I'ieees  of  :n<'tal, 
the  surfaces  of  which  had  been  carefully  freed  from 
oxide,  were  placed  in  a  shallow  dish  containing  a  dispei'sion- 
mediuui,  and  exposed  to  the  rays  from  a  Hcra>us  ([uartz 
mercury  are  lamp  )ilaced  a  few  centimetres  above.  After 
a  few  minutes  colloidal  solutions  were  obtained  from 
silver,  copper,  tin,  and  lead,  but  platinum,  aluminium, 
and  cadmium  remained  practically  unaffected.  The 
action  was  esiiecially  marked  in  the  case  of  lead,  which 
j-ielded  a  colloidal  solution  in  ethyl  alcohol,  and  a  milky 
liquid, proliably  containii\g  colloidal  lend  hydroxide. in  water. 
Experiments  with  silver  and  lead  in  water,  ethyl  alcohol, 
isobutyl  alcohol,  ether,  acetone,  ethyl  acetate,  and  amyl 
acetate  showed  that  the  natme  of  the  dispersion-medium 
had  ft  great  inttuence  on  the  results.  It  is  possible  to 
prepan'  solutions  by  this  method,  the  colloidal  particles 
of  which  are  verv  small,  .ind  of  prMitleallv  uniform  size. 

—A.  S. 

Aluminium-copptr  alloys ;  Electrical  properties    of    

W.  Bi-oniewski.     Comptes  rend.,  1909,  149,  853—855, 

The  author  has  determined,  for  a  series  of  22  aluminium- 
copper  alloys  of  comiMsition  varying  from  100 
per  cent,  of  aluminium  to  100  per  cent,  of  copper, 
the  specifie  conductivity,  the  temperature-coefficient  of 
resistance,  the  thermo-electric  power  com])aretl  with 
copper  between  0"  and  100'  and  0  and  -  80"  C,  and 
the  electromotive  force,  with  respect  to  a  carbon  electrode 
dep<ilarised  by  manganese  dioxide  in  a  saturated  solution 
of  ammonium  chloride.  All  the  determinations,  except 
those  of  electromotive  force,  were  made  on  chilled  and 
amiealcd  specimens  of  each  alloy.  The  curves  plotted 
from  the  tal)les  of  results  indicate  the  exist<iice  of  four 
compounds,  having  the  formula-.  Al.,Cii,  AlCu,  Al.Cu,, 
and  .^ICHij ;  the  third  of  these  has  not  before  been  indicated. 
Annealiiig,  in  the  case  of  most  of  tlic  alk)ys.  iutreases 
their  conductivity,  but  reduces  that  of  the  compound, 
A1CU|,  by  half ;  the  change  occurs  at  a  temiierature 
above  500*  C,  and  is  possibly  due  to  the  polymerisation 
on  cooling  of  the  variety  stable  at  a  higli  temperature 
into  a  variety  stable  at  the  ordinary  temperature  and  of 
higher  specific  resistance, — J,  T.  D. 

Mineral  production   of  Tasmania.     Board   of   Trade   J., 
Dec.  2,  1909.     [T.H.I 

The  following  ligiues  show  the  mineral  production  of 
Tasmania  during  the  yeais  ended  30th  June,  1908  and 
1909:— 


11107-S. 


Quantity,  i     Vdiiie. 


r.dld 
Silvet-lead 

ore  . .  tons 

Blister  copper  ,, 
Copper    and 

copper  ore  ,, 

Tin  ore      . .  ., 

Iron  ore     . .  ,, 

Coal  . .  „ 

WoKram     . .  „ 

Bismuth     . .  „ 

Total  Tahic 


dts.       65,4^8 


68.107 
8,715 


i 

277,957 

450,348 
050,359 


1908-9. 


Cliiaiiiity,       Valiie. 


46,4a« 

77.463 

8,845 


205,619 


.130,125 
«08,5S5 


669 

11,483 

1.783 

17.074 

4.586 

453,187 

4.374 

4111. lOSl 

3j800 

l.VOO 

1,800 

700 

''■m 

54,209 

59,600 

50.710 

3,466 

14 

1.206 

— 

102 

6» 

1.222 

— 

1,902,810 

— 

1,616,390 

Gold  and  silver  production  of  the   United  Stdiks.     U.S. 
Gfaol.  Survey,  1908.     IT.R.] 

Tiii;  production  of  gold  in  the  United  8tutcs  in  1008  waa 
4„^>74,340   6s»  01.   Vttlued   at    $94,660,000j,and   tltu   pro- 


duction of  silver  was  52,440,800  fine  oz.,  with  the  com- 
mercial value  (at  the  average  price  for  the  year)  of 
$28,050,600.  As  compared  with  the  figures  for  1907. 
the  above  shows  an  increase  in  the  golil  product  of 
S4,124,30O  and  a  decrease  in  the  silver  jiroduet  M  4,tl73,lHHl 
fine  oz. 


Patents. 

Air  for   viHallurgical  operations  ;      Dtsiccation    of ■. 

L.  Sterne,  London.  From  L,  Block,  New  York.  Eng. 
Pat.  23,529,  Nov.  3,   1908. 

In  an  apparatus  for  the  removal  of  moisture  from  the 
air  blast  used  in  blast-furnaces,  by  first  eompre.ssirig  the 
air  to  an  ext<'nt  considerably  in  excess  of  that  i-e(|uired 
for  the  blast  and  subsequentiv  cooling  it,  and  allowing 
it  t«  expand  (see  Eng.  Pat.  24,"l>47  of  1905  ;  this  .1.,  1907. 
206),  a  preliminary  drying  is  now  effected.  The  incoming 
air  is  caused  to  puss  through  pipes  arranged  within  the 
chaml)er  in  which  the  previously  compressed  air  is  allowe<i 
to  partially  expand,  the  ri-sulting  cooling  causing  the 
deposition  of  a  considerable  prijjxjrtion  of  the  water 
contained  in  the  air  before  the  latter  enters  the  compn'ssors. 

— F.  R. 

Iron ;  Process  and  apparatus  for  the  introduction  oj 
solid  reducing  agtnts  into  molten  sing  ftoatin'j  on  molten 
.     O.  Tield.     Gcr.  Pat.  213,479,  AprU  10,   1908. 

In  order  to  protect  the  reducing  agent  from  the  oxidising 
action  of  the  furnace-gases,  whilst  it  is  being  introduced 
into  the  molten  slag  (containing  iron  oxide)  floating  on 
the  molten  iron,  some  molten  slag  is  introduced  at  the 
same  time,  so  as  to  form  a  protecting  layer  above  thfe 
reducing  agent.  For  this  purpose,  the  inlet  pipe  is 
provided  with  a  pipe  for  the  introduction  of  the  reducing 
agent  in  addition  to  the  funnel  through  *hieh  the  molteh 
slag  is  introduced. — A.  S. 

Calcium-silicon  alloys,  etc.  ;  Method  of  manufacturing . 

H.  Goldschmidt  and  0.  Weil,  AJssignors  to  T.  (Sold- 
Schmidt,  Essen  oh  Ruhr,  (iermany.  U.S.  Pat.  938,758, 
Nov.  2,  1909. 

The  content  of  alkaline-earth  metal  m  alloys  of  the  same 
with  silicon  can  be  increased  by  melting  the  alloys  with 
iron.  The  process  is  specially  useful  for  increasing  the 
calcium  content  of  calcium-silicon  alloys. — A.  S. 

AMimony  xulphide  ores  ;  Treatment  of  for  the  pro- 
duction oj  metallic  antimony,  its  oxides,  sulphidis,  and 
oxysulphidis.  A.  Germot.  First  Addition,  dated 
.Sept.  7,  1908,  to  Fr,  Pat.  379,143,  June  22,  1907  (this  J., 
1907,   1204). 

A  I'.^KT  or  the  whole  of  the  blast  of  air  or  oxygen  {loc.  cil.) 
is  directed  on  the  surface  of  the  molten  ore,  to  which, 
also,  antimony  oxi<ie  produced  in  previous  0|>erationA 
is  added.-^.  \V.  H. 

Titaniferous   iron   ores;      Process   of  trialing   .     \V. 

Borehcrs,  Aix-la-Chapelle,  Germany.  Eng.  Pat.  24,590, 
Nov.   It),  1908. 

See  U.S.  Pat.  930,844  of  1909  ;  this  J.,  1909,  986.— T.  F.  B. 

Steel  or  steel  alloys  ;     Direct  production  of  from  the 

ore.  \V.  S.  Simpson  and  H.  Oviatt,  London.  Eng. 
Pats.  24,84,5,  Nov.  18,  1908,  and  8842,  .March  10,  1909. 

See  U.S.  Pat.  913,882  of  1909  ;  this  J.,  1909,  ,127.— T.  F.  B, 

/ro»i  ;    Direct  production  of  from  its  oxides  or  oxide 

ores.  W.  S.  Simpson  and  H.  Oviatt,  L<jndon.  Eng, 
Pats.  24,846,  Nov.  18,  1908,  and  5802,  March  10,  1909. 

See  U.S.  Pat.  913.381  of  1909  ;  this  J.,  1909,  527.— T.  F.  B. 

Copper  ;    Process  for  extracting from  copper  residues. 

D.  Crispo,  Antwerp.     Eng.   Pat.   12,565,  Mav  27,  1909. 

Addition  to  Eng.   Pat.  6730,  March  20,   i907. 
SskUS.  P»t.  836,762  of  IttOU  j  thin  J..  lUOO,  1141,— T.F.B. 
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Flux  for  use  in  soldering.     W.  Ackermann,  Berlin.     U.S. 
Pat.  940,111,  Nov.   16,   1909. 

See  Fr.  Pat.  400,132  of  1909  ;  this  J.,  1909,  1034.— T.  F.  B. 

Tin  ;    Process  of  recovering  from  waste.     A.  Nodon, 

Bordeaux,  France.     U.S.  Pat.  940,471,  Nov.  16,  1909. 

See  Fr.  Pat.  386,499  of  1907  ;  this  J.,  1908,  692.— T.  F.  B. 

Detinning  tin-plate  by  means  of  chlorine  ;    Process  of . 

H.  von  Soliiitz,  VVetzlar,  Germany.     U.S.  Pat.  940,898, 

Nov.  23,  1909. 
See  Fr.  Pat.  395,999  of  1908  ;  this  .J.,  1909,  480.— T.  F.  B. 

Treatment  of  burnt  pyrites,  and  separating  any  contained 
copper.     Fr.   Pat.  402,939.     See  Vli. 

Producing    insulating    layers    of    oxide    or    hydroxide    on 
metallic  wires.     Fr.  Pat.  403,234.     See'XlA. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 

Lead     accumulator-plates ;      Rapid     formation    of     : 

G.  Just,  P.  Askeiiasy,  and  B.  Mitrofanoff.  Z.  Elektro- 
chem.,  1909,  15,  872—892. 
Smooth  lead  plates  were  first  formed  in  pure  sulphuric 
acid  by  Plante's  method,  their  rate  of  increase  of  capacity 
and  curves  of  charge  and  discharge  being  determined 
durin"  the  cour.'^e  of  the  process.  Similar  plates,  formed 
in  acid  to  which  potassium  nitrate  had  been  added, 
showed  a  much  more  rapid  rise  of  capacity,  and  a  change 
in  the  form  of  the  curves  of  charge  and  discharge.  As 
the  concentration  of  the  nitrate  was  increased,  the  coating 
showed  a  greater  tendency  to  fall  away  from  the  plate  : 
having  regard  both  to  thus  tendency,  on  the  one  hand, 
and  to  the  increased  rapidity  of  formation  on  the  other, 
an  acid  containing  218  grms.  of  sulphuric  acid  and  30  grms. 
of  potassium  nitrate  in  the  litre  is  most  advantageous. 
When  nitrate  is  used,  the  first  effect  is  the  formation 
of  a  white  coating  of  lead  sulphate  on  the  positive  plate  ; 
this  is  thinner  and  more  adherent,  and  is  sooner  converted 
completely  into  peroxide,  according  as  the  nitrate- 
concentration  is  lower.  Attempts  to  prevent  the  scaling- 
off  of  the  formed  coating  with  high  nitrate-concentration 
were  unsuccessful.  With  grooved  or  cellular  plates. 
higher  nitrate-concentrations  coidd  be  used,  and  capacities 
suitable  for  technical  use  attained  very  rapidly,  whilst 
the  coatings  were  still  sufficiently  adherent  and  durable. 

—.J.  T.  D. 

Patent.s. 

Insulating  layers  of  oxide  or  hydroxide  ;      Production  of 

on    polished    metallic     loires.     Specialfabrik    fiir 

Aluminium-Spulen  und  -Leitungen  Ges.m.b.H.  l^V.  Pat. 
403,234,  May  22,  1909.  Under  Int.  Conv.,  Feb.  5,  1909. 
The  metallic  wire  or  ribbon,  in  the  form  of  bundles,  or 
wound  on  bobbins,  is  introduced  into  a  liquid  capable 
of  bringing  about  oxidation,  and  the  material  is  after- 
wards dried  artificially  or  by  exposure  to  air.  The  air 
contained  in  the  interior  of  the  bobbins  is  rarefied,  and 
the  oxidising  liquid  forced  into  the  bobbins  by  an  increase 
of  pressure. — B.  N. 

EUctrodes  ;     Manufacture  of  composed  of   oxides,   or 

electrode  masses  with  great  internal  cohesion,  for 
primary  and  secondary  elements.  R.  Ptirscke.  Fr.  Pat. 
403,276,  May  24,  1909. 
The  process  ccmsists  in  the  application  of  the  thermite 
process  to  the  production  of  electrodes.  An  oxide,  such 
as  copper  oxide,  is  mixed  with  a  finely-divided  inetat 
such  as  iron  or  aluminium,  and  heated  to  incandesience. 
The  oxide  jnelds  oxygen  to  the  finely-divided  metal, 
and  the  heat  which  is  developed  during  the  ac;tion  produces 
a  sintering  of  the  oxides,  anil  a  partial  welding  of  the 
metal.     The   oxide   formed   is  removed    by    appropriate 


treatment,  e.g.,  by  the  aid  of  the  electric  current  in 
an  alkaline  electrolyte  or  by  the  action  of  mineral  acids, 
thus  producing  a  porous  electrode.  The  lower  oxide  or 
the  metal  which  remains  after  disengagement  of  oxygen, 
may  be  afterwards  completely  reoxidised  by  heating  or 
by  the  action  of  the  electric  current.  In  a  variation  of 
the  process,  the  oxide  formed  by  the  action  of  oxygen 
on  the  finely-divided  metal  is  left  in  the  finished  electrode, 
and  only  the  oxide  supplying  the  oxygen,  or  the  reduced 
metal,  is  removed  by  appropriate  means. — -B.  N. 

Electric  furnace  for  the  treatment  of  gases.     Salpetersaure- 
lud.  Ge3.m.b.H.     Ger.  Pat.  216,090,  Aug.  26,  1908. 


The  apparatus  is  shown  in  the  accompanying  figure. 
Besides  the  two  chief  electrodes,  7  and  8,  auxiliary 
electrodes,  2,  3,  are  provided,  which  do  not  quite  meet 
at  their  upper  ends,  but  are  connected  below  by  a  con- 
ductor, 4,  and  a  resistance,  5.  Streams  of  the  gas  to 
be  treated  are  forced  in  through  the  nozzles,  11,  12,  in 
order  to  assist  the  electro-dynamic  action,  and  carry 
upwards  the  flames  produced  between  the  two  pairs  of 
electrodes,  until  they  unite  to  form  the  long  stable  flame, 
13,  15.  The  main  quantity  of  the  gas  to  be  treated 
enters  through  the  openings,  16,  17,  and  the  reaction- 
products  leave  through  18.  Should  the  flame,  13,  15, 
be  quenched  during  working,  flames  are  again  produced 
between  the  inner  and  outer  electrodes,  and  these  rise 
and  form  another  stable  flame. — A.  S. 

Mica ;      Process  for  softening   .     Siemens-Schuckert 

Werke  Ges.m.b.H.     Ger  Pat.  216,404,  March  20,  1908. 

Natdral  mica  is  frequently  too  hard  to  be  used  for 
various  purposes  in  electrical  apparatus.  According  to 
the  present  jiatcnt  it  is  softened  by  packing  it  in  layers 
between  metal  plates  in  a  metal  box,  heating  it  to  a 
relatively  low  temperature,  and  then  quenching  in  water. 

— A.  S. 

Insulating  media ;  Process  for  producing  transparent, 
flexible,  infusible  .  K.  Winkler,  Ziirich,  Switzer- 
land. Eng.  Pat.  24,597,  Nov.  16.  1908.  Under  Int. 
Conv.,  Nov.  18,  1907. 

See  Ger.  Pat.  208,753  of  1907  ;  this  J.,  1909,  529.— T.  F.  S. 

Electrobjle  for  use  in  electric  batteries.     W.  J.   L.   Sa;nd;^, 
London.     U.S.    Pat.   940,734,   Nov.   23,   1909. 

See  Fr.  Pat.  396,905  of  1908  ;   this  J.,  1909.  610.— T.  F.  B. 

Electrolytic    manufacture    of   alkalis   and   salts.     Fr.    Pat. 
403,360.     See  VII. 


{B  )— ELECTRO-METALLURGY. 

Patent,-". 

Iron  oxide  scale;    Electrolylically  removing  .     C.   W. 

Danforth  and  N.  Jones,  Shilron',  Pa.     U.S.  Pats.  939,223 
und  939,224,  Nov.  9,  1909. 

TuK  iron  or  steel  is  subjected  to  the  action  of  an  electric 
curri^nt,  the  densitj"  of  which  is  not  loss  than  seven  amperes 
per  square  loot,  whilst  immersed  in  an  electrolyte  consisting 
of  a  solution,  in  water  or  dilutl^  sulphuric  acid,  of  an  >)lkali 
biaulphatc  at  a  temperature  of  not  less  than  40°  C— -B.  N. 
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itetalu  ;    Process  for  exiractina  iiiid  refining .     J.  H. 

lieid.     Fr.   Pat.   403,0:W.   May   11,   ISIO'J.      Uiuier  Int. 
Coiiv.,  Sept.  23,  1908. 

The  mincru,!  or  material  to  bo  treated  is  mixed  with  a 
reagent  which  forms,  with  tho  metals  to  be  extracted, 
compounds  from  whieli  the  metals  ean  be  recovered  I'V 
electrolytic  dejwsitioii.  This  mixture  if  nllowed  to  fall 
down  a  vertical  eolunui  consisting  of  chambers  provided 
with  electrodes  and  forming  a  vertical  serie?  of  electric 
arc  furnaces.  The  temperature  of  eacli  ehaml'Cr  corres- 
ponds with  the  point  of  volatilisation  of  a  compoimd 
contained  in  the  mixture  or  produced  therein  as  the 
material  falls.  The  vapours  given  off  in  each  chamber 
arc  withdrawn  by  means  of  pipes  into  condensing  vessfls 
containing  water.  The  contents  of  the  condensers  are 
treated  clectrolytieally  for  tho  separation  of  the  metals. 

—J.  W.  H. 

Furnace  ;   Electric  induction .     A.  Hiorth.     Fr.  Pat. 

•1(I3,03S,  May  14,  1909.      L'nder  Int.  Conv.,  May  15, 1908. 

The  furnace  comprises  a  bath  of  melal,  in  the  form  of  two 
circular  channels  united  at  one  side,  forming  the  secondary, 
with  two  vertical  limbs  of  an  iron  core  jiassing  through 
tbc  circular  channels.  The  primary  of  the  furnace  con- 
sists of  four  bobbins  in  the  form  of  discs  surrounding  the 
vertical  limbs,  two  being  placed  below,  and  two  suitably 
suspended  above  the  circular  channels.  The  furnace  is 
mounted  on  a  pivot,  so  as  'o  be  oscillating  in  character, 
whilst  the  core  of  iron  is  fixed  and  mounted  independently 
of  the  furnace. — B.  N. 

Zinc ;    Process  and  apparatus  [electric  furnace]  for  the 

extraction  of  from   its  ores.     A.   L.   J.    Queneau. 

Fr.  Pat.  403,048,  May  14,  J90i\ 

The  process  consists  in  using  a  rotary  electric  furnace, 
into  which  the  ore,  previously  heated  and  mi.xed  with  a 
reducing  agent,  is  charged.  The  furnace  consists  of  a 
cylindrical  iron  casing  lined  with  refrai^tory  material  and 
provided  with  annular  rings  for  support  and  an  annular 
gear  wheel  for  rotation.  Each  end  of  the  furnace  is  provided 
with  an  annulus  of  graphit(^  blocks  by  which  tho  current  is 
carried  to  the  contents  of  the  furnace.  A  iiuid  resistor 
of  any  convenient  substance  {e.g.,  iron)  and  of  suitable 
volume  is  charged  into  the  furnace  on  commenting  work. 
Condensers  for  the  zinc  are  fixed  to  the  end  covers  of  the 
iurnaec  and  rotate  with  it. — J.  W.  H. 


Xn.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

FaU  ;    Meltiru/  and  solidifying  points  of .     I. ,  Binary 

mixtures  and  IT.,  ternary  mixtures  of  stearic,  palmitic, 
and  oleic  acids.  E.  Carlinfanti  and  M.  L<>vi-Malvano. 
Oaz.  chim.  ital.,  1909,  39,  II.,  353—385. 

The  authors  have  applied  the  methods  used  in  the 
tbennal  examination  of  metallic  alloys  to  mixtures  of 
fatty  acids,  using  an  apparatus  similar  to  that  employed 
for  cryoscopic  determinations.  The  oleic  acid  used  in  the 
experiments  had  the  iodine  value,  90.5.  The  results 
obtained  are  given  in  tables  and  curve-diagrams.  In 
the  ease  of  mixtures  of  stearic  and  palmitic  acids,  the 
fusion-curve  shows  a  distinct  "  break  "  at  a  point  corres- 
ponding to  a  mixture  of  cquimolecular  pro]K)rtion3  of 
the  two  acids  and  a  temjjerature  of  56*  (;.  The  whole 
curve  may  thus  be  divided  into  two  portions.  The  first 
corresponds  to  mixtures  of  stearic  acid  and  the  addition- 
compound,  CigHjjO,,  C,,H,jO, ;  this  is  a  smooth  curve, 
the  mixtures  solidifying  as  a  series  of  solid  solutions. 
The  second  portion,  corresponding  to  mixtures  of  the 
addition-compound  and  palmitic  acid,  shows  a  maximum 
at  5(525°  C.  (about  equal  parts  by  weight  of  jialmitic  and 
stearic  acid)  and  a  minimum  at  54"75  C.  (about  70  per 
cent,  of  palmitic  acid),  but  as  neither  of  these  points 
corresponds  to  a  mixture  of  the  two  acids  in  stoichio- 
metrical  proportions,  the  authors  conclude  that  the 
addition-com|)ound  and  palmitic  acid  form  three  different 
sorics  of  solid  solutions.  Mixtures  of  stearic  and  oleic 
acids  and  of  oleic  and  palmitic  acids  give  smooth  fusion- 


curves,  indicating  the  formation,  in  each  case,  of  a  simple 
series  of  solid  solutions.  Starting  from  pure  stearic  acid 
or  jjalmitic  ac>d,  the  solidifying  point  falls  at  first  slowly 
and  then  more  rapidly  on  addition  of  oleic  acid,  the 
curves  being  markedly  convex.  In  the  case  of  mixtures 
of  the  three  acids — stearic,  palmitic,  and  oleic — the 
temperature  rises  by  1°— 1-5°  C.  when  the  fused  mixture 
begins  to  solidify,  and  then  falls,  slowly  until  solidifi- 
cation is  complete,  and  inorc  rajjidly  afterwards.  In 
no  case  is  there  any  retardation  of  the  rate  of  coohng; 
hence  only  one  solid  phase,  consisting  of  a  solid  solution 
of  the  three  acids,  is  present.  The  solidifying  |>oints 
(beginning  of  crj'stallisation)  of  50  ternary  mixtures  of  I 
the  three  acids  in  different  proportions  are  shown  in  the! 
following  table  : — 


Stearic 

Palmitic 

Oleic 

SoiidJfylog 

acid. 

acid. 

acid. 

])<ilut. 

Per  cent. 

Per  cent. 

Per  ceat. 

•c. 

74-S 

13 

12-5 

62-30*        ' 

68 

17 

17 

60- 15* 

61 

19-5 

19-5 

58-80* 

SI 

24-.'i 

24-5 

5.'i-80* 

28 

3B-5 

35-5 

48-65" 

12 

44 

44 

4.'.-16'' 

80 

3 

17 

M-IO' 

7* 

4 

22 

112-80" 

69 

4-6 

26-5 

61-85" 

83-5 

6-6 

31 

6U-40'' 

57-5 

8-5 

36 

68-85° 

51-5 

7-5 

41 

68-90' 

48 

8 

48 

55-10° 

41 

7-5 

51-5 

53-30'' 

91-5 

7-5 

1 

65-60* 

80 

17-5 

2-5 

6300" 

89 

27-6 

3-5 

6(l-10° 

67 

38 

5 

56-30' 

46 

48 

8 

64'60" 

34-5 

68-6 

7 

53-8U" 

27-S 

64 

8-5 

52-70" 

23 

68-5 

8-5 

52-70" 

12 

78-5 

9-5 

65-05' 

40-B 

55 

4-5 

54-80° 

6RS 

19-5 

22 

58-10" 

47 

31 

22 

53-70° 

41 

36-5 

22-5 

52-00° 

39 

39 

22 

51-e5° 

36 

43 

22 

51-65° 

31 

47 

22 

51-30" 

27-5 

60-5 

22 

50-90° 

24 

64 

22 

60-30* 

I9-S 

68-5 

22 

50-10° 

16-5 

62 

22-5 

50- 70" 

8 

70 

22 

53-30* 

40-S     ' 

13-5 

46 

6'2-55" 

S2-S 

21-5 

48 

4S-20' 

29 

25 

46 

48- JO" 

27 

28-5 

46-5 

40- 10" 

21-5 

32 

48-5 

45-40° 

18-6 

37-5 

48 

44-70° 

6.5 

48-5 

48 

47-30" 

24-6 

8 

67-5 

44-95" 

19-5 

12-6 

68 

40-«6° 

14-6 

18 

67-5 

3S-20° 

10 

22-5 

67-5 

30-90* 

3-6 

29 

67-5 

38-86° 

5-5 

77-5 

19-6 

64-85° 

8 

66 

26 

52-40° 

20 

30-S 

4»-6 

44-55° 

These  results  are  given  graphically  in  an  equilateral 
triangle,  the  three  comers  of  which  represent  the  tbrea 
acids,  and  isothermal  curves  are  traced  within  the  triangle. 
With  the  aid  of  such  a  diagram  the  composition  of  k' 
mixture  of  the  three  acids  ean  be  ascertained  ilirectly, 
in  most  oases,  if  the  solidifying  point  and  either  the  pro- 
portion of  oleic  acid  (from  the  io<iinc  value)  or  that  of 
stearic  acid  (by  Hehner  and  Mitchell's  method.  .Analyst, 
1896,  321)  be  determined.— A.  S. 


Castor  oil  bean  in  the  Sudan  ;    Kxperiments  in  the 

duction   of   .     Board   of   Trade   J.,    Dec.    2,    1 

[T.R.] 

The  Monthly  Report  of  the  Sudan  Central  Economio 
Hoard  for  October  states  that  experiments  were  carried 
on  at  Kassala  during  the  sea.son  1908-9  with  the  culti- 
vation of  the  castor  od  plant,  Java  and  Indian  .seed  being 
used.  Tho  seed  was  sown  early  in  Septe-mber  and  the 
harvest  took  place  about   the  middle  of  .lannary.     Th» 
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beans  were  sold  in  Hull  at  about  £11  per  ton.     The  cost 
of  cultivation  and  the  yield  per  acre  were  as  follow..!  : — . 


Cost  of  cultivation 
per  acre. 


Java  seed  . . 
Indian  seed 


Yield  per  acre. 


lbs. 
1.750 

1,640 


The  results  of  an  oxamination,  at  Khartoum,  of  sample.'^ 
of  the  bean.i  produced,  were  as  follows  : — 


Java. 

Indian. 

51-48 
42-6 

48-68 

Weight  of  100  seeds  in  grms.. 

25-2 

The  samples  were  both  stated  to  be  of  eood  qualitj-, 
that  grown  from  Java  seed  especially  so. 

China  bean  oil  for  candle  makiiuj  in  Australia  ;  Dennlura- 
Hon  of  .     Board  of  Trade  J.,  Dec.  2,  1909.     [T.R.J 

The  regulation  for  the  denaturation  of  China  bean  oil 
for  free  importation  into  Australia,  when  lor  use  for  the 
manufacture  of  candles,  is  now  amended  as  follows  : — 
To  cacli  100  gallons  of  oil  contained  in  a  vat  fitted  with 
a  heating  appliance,  there  shall  be  added  not  less  than 
four  per  cent,  of  sulphuric  acid  of  strengtii  not  less  tliaii 
1-77  sp.  gr.  at  60  dcg.  Fahr..  and  the  whole  heated  to 
a  temperature  exceeding  230  deg.  Fal\r.  for  at  leas  I 
30  minutes.  Treatment  of  the  oil  with  dilute  sulphuric 
acid  before  denaturing  may  be  allowed.  (See  this  •!.. 
1909,  250.) 

Beeswax,    mineral   oils,    etc.,    in   Greece ;    Customs   duties 
on  .     Board  of  Trade  J.,  Dec.   2,   1909.     [T.R.] 

The  import  duties  on  wax  and  mineral  oils  and  their 
derivatives  have  been  modified  as  shown  in  the  following 
statement : — 


Rate  of  Duty. 


Tarllt  I'lassitlcatiun. 


Former. 


Fixed  by  the 
Law. 


Drachme 

Drachme 

(metallic). 

(metallic.) 

H 

Yellow  beeswax,  in  cakes 

Per  100  okcs. 

Per  100  okes. 

or  pieces  

70-00 

170-00 

U 

Yellow  beeswax,  in  tapers 
of  every  kind,  or  other- 

wise prepared    

12S-00 

225-00 

6U 

Residues  of  distillation  of 
mineral  oils,   having  a 
blackish     ur     chestnut 
colour   anil   a    melting 
point  not  higher  than 
48°C.aTid  eontainlnfi  not 
less  than  10  per  cent,  of 
mineral   oils    (those  of 
a    whitish    colour    and 
having  a  liijzher  meltinB 
point  and  contaiuine  a 
smaller  quantity  of  oils, 
besides     oryanic     sub- 
stances, beiii'.;  subjected 
to  duty  under  I'ariff  No. 

99)    

(Not  specified) 

50.0U 

62 

.Mineral  oils  (except  petro- 
leum,  the   importation 
of  which  is  forbidden  as 

a  State  monopoly)  . . . 

50-00 

100-00 

9S 

la)  Sealina  wax 

\      120-00*        -J 

120-00 

(e)  White  wax  ir.  cakes 

220-00 

99 

Kerosene,  paraffin,  stearin, 
and  all  artificial  waxy 
substances    (without 

deduction  for  tare)  .... 

120-00 

220-00 

•White  wax  in  cakes  and  pieces  and  sealing  wax. 


The  Law  further  provides  that  the  use  of  colophony 
and  resinous  substances  in  general  in  the  manufacture 
of  wax  or  tapers  is  prohibited,  and  that  import,  duty  will 
be  returned  upon  the  exportation  of  paraffin  in  cal<e3 
or  tapers  manufactured  of  the  residues  of  mineral  oils 
referred  to  in  No.  61  (A)  of  the  Tariff,  and  having  paid  the 
duty  fixed  for  that  number. 

P.ITENTS. 

Olii'c-  oil ;  Apparatus  for  the  continuous  extraction  of  — — •. 
.1.  de  Acuna  y  Gomez  de  la  Torre.  Fr.  Pat.  403,015, 
May  13,   1909.     Under  Int.  Conv.,  May  14,   1908. 

Olive.s  or  other  oleaginous  materials  are  introduced  under 
pressure,  in  a  continuous  process,  into  an  annular  space 
between  two  concentric  cylinders  with  perforated  walls. 
Meanwhile  a  current  of  liquid  {e.g.  water)  is  introduced 
under  pressure  into  the  interior  space  in  such  a  way  as  to 
give  a  rotatory  motion  to  the  mass,  and  carry  with  it  the 
expressed  oil  through  the  perforations  in  the  outer  cylinder. 
The    residual    material   is   discharged    automatically. 

— C.  A.  M. 

Soap  ;    Apparatus  for  making  .     W.  A.  Grant,  East 

Orange,  N.-l.,  A.ssignor  to  Royal  Solvent  Oi.,  New  York. 
U.iS.   Pat.  939,906,  Nov.   9,  "l909. 

This  apparatus  comprises  a  converter  provided  with  an 
outlet  below  and  connected  with  containers  above,  whence 
the  materials  are  introduced  into  the  converter.  Air 
under  pressure  is  admitted  both  into  the  containers  anfl 
the  converter.  The  latter  may  be  constructed  with  its 
central  axis  in  a  vertical  line,  and  may  contain  a  rotatable 
shaft  and  frame  provided  with  arms. — C.  A.  M. 

Soap  ;  Manufacture  of .     W.  A.  Grant,  East  Orange, 

N.J.,  U.S.A.     Eng.   Pat.   8674,  April   10,   1909. 

See  U.S.  Pat.  939,906  of  1909  ;   preceding.— T.  F.  B. 

Soaps  containing  solvents  of  fat;    Process  of  makimj  . 

A.   Welter.   Krefeld-Linn,   Germany.     Eng.    Pat.    8982, 
April   15,   1909. 

See  Fr.  Pat.  402,172  of  1909  ;  this  .J.,  1909,  1211.— T.  F.  B. 

Soap  powder  ;    Process  for  the   production  of  .     VV. 

LiJring,  Hanover,  A.i^signor  to  Gebr.  Korting,  Kortings- 
dorf,   Germany.     U..S.   Pat.   940,398,   Nov.    1(1,   1909. 

See  Eng.  Pat.  26,133  of  1908  ;  this  J.,  1909,  992.— T.  F.  B. 

Treatment  of  sugar  cane,  and  useful  products  [wac]  there- 
from.    Eng.  Pat.  2219.     See  XVI. 


XIII.     PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES:     INDIA-RUBBER.    &c. 

(.4.)— P1(!MENT,S  ;     I'AIXTS. 

IUtents. 

Paint  for  ust  as  an  anti-fouling  composition  for  ships. 
K.  A.  Pallc,  Tutton,  Hants.,  and  H.  V.  Basset  and 
W.  Nasli,  London.     Eng.  Pat.  21,627,  Nov.  16,  1908. 

A  PAINT  prepared  by  mixing  acetone  and  gold  size  with 
a  pigment,  varnish  and  turpentine  oil,  in  proportions 
which  are  varied  according  to  tile  colour  and  thickness 
of  coating  nHjuired,  is  found  to  prevent  tho  adherence 
of  vegetable  and  animal  growths  to  ships'  bottoms. — J.  A. 

Pigments  with  a  basis  of  antimony  ;    Manufacture  of 

awl    nlitaininij    of    hi/-producls.     A.    Vietti.     Fr.    Pat. 
403,017,  Sept.  14,  1908. 

Antimonv  pigments  are  obtained  by  injecting  solutions 
of  -'iilphantimonates  of  metals  of  tho  alkali  or  alkaline- 
eartli  groups  and  also  a  solution  of  sodium  sulphate 
into  Hues  convoying  sulphurous  fumes  from  the 
roa!,tiiig  of  sulphides,  etc.  Tiio  sulpiiate  is  reduced  to 
sidphide,    which    reacts    with    the    sulphantimonate    to 
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furni  iiiitimuiiy  »ulpludt<  auJ  alkali  tliiosulphatc.  Tbo 
latter  may  oitiier  bo  purilied  or  used  in  the  preparation 
of  antimony  vermilion  from  antimony  chloride. — C.  A.  M. 

Ullramarine ;     Apparatuis   for  the   manulaclurt   of  . 

L.  Koyer.     Fr.  Pal.  403,077,  May  17,  UH)9. 

Claim  is  made  for  the  use  of  a  furnace,  together  with  its 
connected  pipes  and  vessels,  constructed  of  carborundum. 

— C.  A.  M. 

Ultramarine  blues;    Process  and  apparatus  jur  the  manu- 
facture of .     J.  Luciani.     Fr.  Pat.  403,247,  Sopt.  19, 

1908. 
A  FURN.tCK,  intended  for  the  oxidation  of  ultramarine 
or,  in  general,  for  all  reactions  in  which  material  at  a 
high  temperature  is  treated  with  gases,  is  described. 
It  consists  essentially  of  an  annular  .space  between  two 
cylinders  of  brick  of  sj>eeial  construction.  The  material 
is  placed  in  this  space,  air  is  admitted  through  holes  in 
the  inner  brick  cylinder,  and  the  gaseous  ])roduets  of 
the  reaction  pass  through  openings  in  the  bricks  in  tiie 
outer  cylinder  into  a  Hue  above.  Tlu^  furnace  is  charged 
from  wagons  above,  and  is  emptieil  tlirough  ojieuiugs 
in  the  lower  part  of  the  annular  space. — C.  A.  M. 

Drying  paints,  pigmeiUf,  etc.     Eng.   Pat.   2o,21t).     See   I. 

Monoazo  dyestuff  [for  lake^].     Ger.  Pat.  216,417.    Sec  IV. 

^.)— RESINS,  VARNISHES. 
Patents. 

Rosin  ;  Method  of  bleachimj .     L.  C.  Minor,  Cincinnati, 

Oliio.     U.S.  Pat.  939,733,  Nov.  9,  1909. 

The  melted  rosin  is  subjected  to  the  action  of  artificially 
produced  ultra-violet  rays  in  a  vessel,  the  inner  sides  uf 
which  reflect  light.— C.  A.  M. 

Artificial   resins;    Process  and  apparatus  for  the  manu- 
facture  of   from   pyroliijncous   products,    with   the 

production    of    acetates    as    by-products.     Pag6s    Camus 
ot  Cio  and  P.  Bardy.     Fr.  Pat.  402,907,  Sept.  9,  1908. 

Cl.mm  is  made  for  a  process  of  obtaining  artiticial  resins 
by  the  interaction  ot  the  "phenolic  oils."  "  aldehydic 
oils "  and  "  aldehydic  residues"  formed  in  the  dis- 
tillation of  wood  or  analogous  products,  preferably  in 
the  presence  of  ap  acid  or  alkaline  condensing  agent. 
Thus  the  pyroligneous  vapours  from  the  distillation  are 
mixed  together  at  a  temperature  below  250°  C.  (acid 
condensation).  The  vaporised  products  are  then  treated 
with  a  substance  with  alkaline  reaction,  and  the  resulting 
resins  dissolved  {alkaline  condensation).  Finally,  the 
solution  is  neutralised  with  suitable  acids.  The  three 
stages  may  be  carried  out  successively  so  a.=  to  obtain 
the  different  kinds  of  resins  formed  in  the  different  con- 
densations, and  special  types  of  apparatus  for  the  different 
moditications  of  the  ijrocess  are  described.  An  alternative 
process  claimed  is  to  render  alkaline  the  mother  liquors 
from  the  crystallisation  of  pvroligneous  solutions,  and 
to  submit  them  to  the  general  methods  of  condensation 
mentioned  above,  thus  obtaining  resins,  acetates,  and 
a  new  source  for  higher  fatty  acids  (butyric  acid,  etc.). 
Apparatus  for  this  process  is  also  deaerilied.  Another  1 
alternative  is  to  treat  the  )iyroligneoua  vapours  with 
an  insoluble  iinutial  salt  (e.g.,  calcium  carbonate),  which 
is  not  acted  on  by  phenols  but  is  decomposed  by  acids. 
The  crude  acetates  resulting  from  this  process  may  then 
be  separated  and  purified. — C.  A.  M. 

Oils  ;  Process  for  heating  {boiling) for  the  preparation 

of  varnishes  and  polymerised  oil  products.     A.  Gonthe. 
Ger.  Pat.  215,348,  June  13,  1908. 

To  avoid  loss  of  oil  by  evaporation  duiing  "  boiling," 
and  also  to  prevent  oxidation  by  the  air.  the  \essel  in 
which  the  boiling  is  performed  is  provided  with  a  float, 
which  is  of  a  slightly  smaller  size  than  the  inner  wall  of 
the  vessel,  so  as  to  leave  a  small  space  lor  the  cscajio  of 


steam  or  volatile  substances.  The  vessel  is  preferably 
made  of  aluminium,  aiul  it  may  be  protected  from  damage 
by  flame,  by  an  iron  jacket.— T.  F.  B. 

llesins,  lacquers,    varnishes,   and  driers;      Process  for  the 

preparation  uf  transjMirent  coloured  -.     M.  Schwara. 

Ger.  Pat.  21.'i,.549,  A])ril  11,  1908. 

Resins  or  resin-acids  when  heated  to  teniiHTatiii-es  of 
from  l.">0°  to  420°  C,  arc-  capable  of  dis.solviiig  dyestuffs 
of  the  indanthrene  and  "  algol  "  classes  ;  and  the  pnulucts 
may  be  used  for  the  preparation  of  colon ix'd  lacciiiers, 
varnishes,  driers,  etc. — A.  S. 


Lacquers  containing  nitrocellulose  ;     Process  fur  prr/Mirm  1 

.     B.'   G.    Buchstab.     Ger.    Pat.   2I(>,307,   .Ian.   31, 

1909. 

NiTROCElxCLOSK  is  dissolved  in  a  suitable  solvent  (e.g., 
is  used  as  collodion)  and  treated  with  air,  oxygen,  ozone, 
or  gases  containing  oxygen  unlil  the  solutinn  is  a  Iirownish- 
yellow  eoliiiir.  The  fliiik  lii[iiiil  lliiis  nblaiiicil  is  diliileil 
to  suitable  consisleiiey  witii  nntliyl  or  ethyl  alcohol. 
For  pi-cparing  paint-oils,  elc,  the  solution  is  mixed  with 
suitable  non-drying  or  semi-drying  oils,  and  for  preparing 
lacquers,  with  resins,  glycerin,  etc.  The  ])i'oducts  may  be 
rendered  inconibustible  by  adding  lactic  acnd  or  a  lactate, 
especially  strontium  lactate.  In  place  of  using  nitro- 
cellulose for  the  jirocess.  materials  containing  iiitm- 
cellulose,  smli  a>;  cilluloid,  may  be  employed. — T.  F.  B. 


(C.)— INDIA-RUBBER,    &c. 

Rubber  ;    Influence  of  protein  on  the  determination  of 

as  tetrabromide.     D.   SlK-nce.     (Jnnimi-Zeit.,    1909,   24, 
212—213.     (See  this  J.,  1909,  1149.) 

The  part  played   by  the  protein  of  raw  rubber  in  the 
Budde  method  of  estimation  of  niblier  as  tetrabromide 
has  so  far  been  largely  ignored.     The  author  has  therefore 
studied  the  behaviour  of  protein,  derived  from  the  latex 
of    Funlumia    eUi-ftica,    towaixls    bromine    under    varioii'! 
conditions.     The    ))rotein    was   isolated   in    the   following 
way  :-  -lOO  c.e.  of  acid  F.  chjslicn  latex  were  diluted  with 
800   c.c.    of   distilled    water  in    a   separating   funnel.      On 
standing  for  3  hours,  the  Inpiid  separated  into  two  layer?, 
of  which  the  lower,  aqueous  serum  lont.iined  the  protein 
The    scj'uni    was   drawn   nff,    saturated    with    ammoniMin 
sulphate,   and   the   finely   Hocciilent    precipitate   obtained 
filtered  off  and   disisolved   in   200  c.e.   of  distilled   wafer. 
The  solution  was  filtered,  and  dialyscd  against   rnnning 
water  for  three  days.     The  dialyscd  solution  was  saturated 
with   ammoniuni   sulphate,   and    the   piirilieation   process 
reiK-atcd,    dialysis    iK-ing    finally    conducted    against   dis- 
tilled   water  for   one   day.     From    this   puritied    solution 
the  solid  protein  was  obtained,  (I)  by  precipitation  with 
three  times  its  own  volume  of  ab.<;olute  alcohol,  washing 
with  SO  per  cent,   alcohol,  and  drying  i«    vacuo;  (2)byj 
cvaporati<iii  to  dryness  in  eacno  over  sulphuric  acid.      Botll'! 
products    gave    the    following    results: — (1)    an    aqueous' 
solution  gave  no  precipitate  on  addition  of  bromine -water. 
The   bromine   was  completely   absorbed,   and   no   prot  ' 
was  prccipilateil   when  alcohol  was  siib»ei|iiently  addedj 
(2)  when   bromine  water  was  added  to  a  solution  of 
protein  which  had  been  R'lidered  opalescent  by  the  addition  ] 
of  alcohol,   the  oiiale.seenei^   \aiiislied.  and   |irotein  could 
no    longer    lie    iiircipitat<'d    from    the    suhition.      Protein 
from  V.  eln.ftica  latex  then-foi-e  yiehls  bnmiine  derivative*  | 
which  are  soluble  txith  in  water  and  in  alcohol.     0156  grm, 
of  dry.   finejydividcil   |iiotein   was  susiiended   in   .'iO  e.c 
of  carbon   tetrachloride,   the  mixture  was  cooled  in  io 
water,    and    50   c.c.    of    Biidde's    bromine   solution 
slowly    added.     The    liquid    was    allowed    to    stand 
24    hours.     The   small    (|iiaiitity    of   undissolved    protean 
remaining   was    lilteivd    off,  and  the    filtrate   evaporated 
to  drviiess  in  a  current  of  carbon  dioxide.       The  brown 
syrupy  mass  obtained,  weighed  01 28  grin,  and  contained 
about  16  piT  cent,  of  bromine.     The  undissolved  protein 
was  also  found  tn  conlaiii  Ijiuminc,  but  the  amount  WM  , 
not  estimated.— E.  \V.  L. 
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Ruhbcr      [ebonite] ;    Hard  tmlcanised .     G.  Hiibener. 

Gummi-Zeit.,  1909,  24,  213—214. 

(1).  A  simple  method  of  estimation  of  sulphur  of  vulcanisa- 
tion.— In  the  method  previously  described  (this  J., 
1909,  251)  a  determination  of  sulphur  in  the  ash.  in 
addition  to  determinations  of  "  free  "  sulphur  (including 
sulphur  in  sulphides  and  soluble  sulphates)  and  of  total 
sulphur,  was  necessary  in  the  presence  of  insoluble  or 
sparingly  soluble  sulphates.  By  proceeding  in  tlie 
following  manner  instead  of  employing  Hcnriques'  method 
for  the  determination  of  total  sulphur,  the  first  deter- 
mination becomes  unnecessary.  To  1  grm.  of  the  finely- 
rasped  ebonite  in  a  100  c.c.  Erlenraeyer  flask,  15  c.e.  of 
concentrated  nitric  acid  are  carefidly  added.  The  flask 
is  then  heated  first  on  a  sand-liath,  and  finally  on  a 
water-bath  in  order  to  drive  off  the  excess  of  nitric  acid. 
The  residue  is  diluted  witli  water,  3  c.c.  of  bromine  are 
added,  and  the  flask  is  again  heated  until  the  excess  of 
bromine  is  removed.  The  liquid  is  poured  through  a 
filter,  and  the  sulphuric  acid  in  the  filtrate  precipitated 
and  determined  as  barium  sulphate.  The  difference 
between  tlie  amourit  of  sulphur  thus  found,  ami  the 
"free"  sulphur  (see  above)  represents  combined  sulphur 
(sulphur  of  vulcanisation).  The  author  points  out  tliat 
results  obtained  by  the  new  method  are  appreciably 
higher  than  those  obtained  by  the  soda-fusion  method 
(Henriques").  This  is  due  to  the  fact  that  barium  sulphat<^ 
is  appreciably  soluble  in  concentrated  solutions  of  potas- 
sium, sodium,  calcium  and  magnesium  salts.  This 
solubility  is  clearly  shown  by  the  results  of  a  special 
series  of  determinations,  in  which  barium  sulphate  was 
fused  with  sodium  carbonate,  tlie  melt  extracted  with 
water  and  filtered  from  barium  carbonate,  and  the  sulphate 
in  the  filtrate  precipitated  with  barium  chkuide,  whilst 
the  barium  carbonate  was  dissolved  in  hydrochloric  acid, 
and  the  barium  precipitated  with  dilute  sulphuric  acid. 
The  results  were  as  follows  : — ■ 

(1)  (») 

percent,  percent, 
(i.)  Sulpliate    precipitated     b.v     barium 

chloridn 90-35         932 

(2.)  Barium  precipitated  by  sulphuric  acid         97'55         97'67 

The  barium  sulphate  obtained  in  (2)b.  was  treated  in 
a  similar  manner,  with  the  following  results  : — 

per  cent. 

Sulphate  precipitated  by  barium  rhlonde 91-60 

Barium  „  ..        sulphuric  acid 99-75 

In  (l)f(  and  (2)rt  the  proportion  of  sodium  carbonate 
employed  was  higher  than  in  (!)''  and  (2)';. 

(2).  Invextiijntion  of  the  phetuimmii  of  hoi  vulcanisation. 
— Results  obtained  by  the  autlioi-.  in  the  case  of  ebonite, 
by  his  method  of  analysis  already  described  (tliis  J.,  1909, 
251),  confirm  those  obtained  by  Hinrichsen  and  ytern,  who 
studied  vulcanisation  in  naphthalene  solution  (this  J., 
1909.  10.50).  The  results  are  as  follows,  in  the  case  of 
samples  vulcanised  under  similar  conditions : — 


No. 

Rubber.           Sulphur. 

Combined 
Bulphur. 

1 

2 

3 !!!!!!!!!!!!!!!!!'..' 

per  cent.        per  cent. 
30-23        ,         22-00 
29-01         1          24-39 
26-58         ;          24-44 
19-21         1          -22-96 

per  cent. 
3-92 
5-.'i2 
5-01 

4 

2-8S 

The  author  eoncludes  from  the  results  that  in  mixings 
containing  eipial  percentages  of  rubber,  the  amount  of 
combined  sulphur  increases  with  the  quantity  of  sulphur 
added,  and  that  in  mixings  containing  e<|ual  percen- 
tages of  total  sulphur,  the  amount  of  combined  sulphur 
increases  with  the  percentage  of  rubber. — K.  \V.  L. 

P.VTBNIS. 

Rubber  ;    Apparatus  for  cleaning  and  deimlcanising  . 

M.    C.    Clark,    Providence,    R.I.,    U.S.A.     Eng.    I'ut. 
12,250,  May  24,  1909. 

TaE  waste  rubber  is  cracked  and  screened,  then  treated 
in  an  acid  bath,  wafihod,  dcyulca,niscd  by  means  of  sten,u,i- 


disintegrated,  and  dried.  The  cliief  improvements 
claimed  in  the  apparatus  for  carrying  out  the  process,  are 
as  follows: — (1).  The  washing  tanks  arc  provided  with 
overflow  atrangements,  each  of  whicli  includes  an  inclined 
screen  having  a  vertical  foot-piece  at  its  lower  end,  whereby 
any  rubber  carried  by  the  overflowing  liquid  is  retpined. 
(2).  For  the  operation  of  devulcanisation,  the  rubber  is 
packed  in  a  cylindrical  car  divided  into  compartments  by 
movable  perforated  horizontal  shelves,  and  one  side 
wall  of  which  consists  of  curved  sectional  plates,  to  allow 
of  charging  the  car  one  compartment  at  a  time  ;  the  car 
is  open  at  tho  top  and  has  a  perforated  floor  through 
wliicli  steam  passes  from  the  devuloanising  chamber. 
(3)  Thodrying  apparatus  forthe  disintegrated  dovulcanised 
material  comprises  two  superposed  endless  belts  in  a  casing 
tlirough  which  hot  air  is  passed.  Tlio  material  is  fed  on  to 
tlie  moving  upper  belt  until  this  is  filled  ;  the  belt  is  then 
stopped  for  a  time,  after  which  the  partially  dried  material 
is  transferred  to  tho  lower  belt,  which  moves  in  an  opposite 
direction  to  the  tipper  one.  The  lower  belt,  when  filled, 
is  left  at  rest  unlil  the  material  is  completely  dry. — A.  S. 

Indiarubber    {whether    vulcanised    or    not)    and    similar 

products  ;   Process  for  the  recovery  or  regeve ration  of . 

(}.  Capello,  Liege,  Beleium.     Eng.  Pat.  27,507,  D(!0.  18. 
1908. 

See  Fr.  Pat.  398,583  of  1908  ;  this  J.,  1909,  895.— T.  F.  B. 

Improving  elasticity  and  resistance  to  water  of  artificial 
sillc.     Fr.    Pat.    403.264.     See   V. 


XIV —TANNING,  LEATHER,  GLUE,  SIZE. 

Patents. 

Tannin-extracts ;  Process  for  decolourising .    Deutsche 

Versuchsanstalt.  fiir  Lederindustrie  and  H.  Arnoldi, 
Freiberg,  Germany.  Eng.  Pat.  19,804,  Aug.  30,  1909. 
Under  Int.  Con  v.,  Sept.  7,  1908. 
TANNrN-EXTBACTs  ai'c  decolorised  by  treating  them  with 
■'  activated  aluminium,"  prepared  by  treating  aluminium 
scrap  with  caustic  alkali  solution,  rinsing  with  water, 
and  then  treating  with  mercury  chloride  and  again 
washing.  The  tannin-extract  is  well  mixed  with  the 
activated  aluminium,  the  mixture  heated,  agitated,  then 
allowed  to  cool  .-md  settle,  and  the  clear  liquid  separated 
and  concentrated.  Tho  process  is  said  to  be  specially 
suitable  for  the  treatment  of  mangrove-bark,  maletto- 
bark,  and  quebracho-wocjd  extracts,  and  the  treated 
extracts  produce  leathei'  which  becomes  but  little  darker 
under  the  action  of  fight,  and  is  free  from  tho  red  shade 
usually  characteristic  of  leather  prepared  with  these 
extracts. — A.  S. 

Horn  waste  and  similar  subKl^rnces  ;   Prorcss  for  converting 

into    plastic    materials.     C.    Claessen.     Gor.    Pat. 

216.214,   Aug.   31,    1906. 

The  horn  waste  or  the  like  is  treated  with  phenols,  or 
aniline,  or  their  derivatives,  then  mixed  with  binding 
agents,  such  as  resins,  carbohydrates,  glue,  casein,  etc., 
and  if  desired,  with  glycerin,  oils,  vulcanised  oils,  etc., 
and  the  mass  heated  to  120"-   1. =50"  C.  and  compressed. 

—A.  S. 

Drying  dissolved  leather,  etc.     Eng.  Pat.  25,216.     See  I. 

Ma-nvfofture     of     "  animal "     artificial    silk.     Fr.     I'at. 
403,193.     6'cc  V. 

Purification  of  sulphite- cellulose  liquors,     (ier.  Pat.  216,284. 
See  XIX. 


XV.— MANURES,    &c. 

Calcium  sUicides.  and  their  capacity  for  absorbing  [almoe- 
plteric]<  nitrogen.     Kolb  and  Formhals.     See  Vll. 


1322  Cl.  XVI.— sugar,  STARCH,  GUM,  &<■.    Ci-  XVII— BREWING,  WINES.  SPIRITS,  &c.   (Dec.  31,  i»o». 


Decomposilion   of   nitnUe-'i   by   micro-organisms.     Franzcn 
and  Lohmanii.     See  XVII IB. 

Patent. 

Dn/iii'j  (Unsolved  kathnr,  congealed  blood,  elc.     Eng.   I'ul. 
25,216.     See  I. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

HexosephosyhaU  formed   by  yeast  juice  jrom  hacosc   and 
phosphate.     Young.     See  XVII. 

Patents. 

Svgar  cane  ;   Treatment  of and  manufacturi  of  useful 

products  therefrom.  A.  and  S.  Wj-nberg,  Amsterdam. 
Ene.  Pat.  2219,  Jan.  29,  1909. 
The  wax  and  other  bodies  adhering  to  the  rind  of  the 
sugar  cane  are  removed  by  a  system  of  mechanically 
operated  brushes,  which,  since  the  cane  is  irregular  botli 
in  size  and  shape,  are  so  mounted  as  to  be  ela^stic  and 
flexible.  The  dust  removed  by  tlic  brushes  is  carried 
ofl  by  an  air-blast  and  collected  for  further  treatment. 
The  juice  obtained  from  cane  brushed  in  this  way  is  found 
to  give  better  results  in  filtration  and  crystallisation 
than  the  juice  from  untreated  cane. — .J.  A. 

Beet  slices  ;  Continuous  extraction  apparatus  for .     \V. 

Bock.     Ger.   Pat.  213,021,  Aug.  25,  190«i. 

The  apparatus  comprises  a  scries  of  vertical  cylindrical 
receptacles  disposed  one  above  the  other.  A  hollow 
shaft  extends  centrally  through  the  receptacles  and. 
near  the  bottom  of  each  receptacle,  is  provided  for  a 
short  distance  with  a  projecting  helix,  so  as  to  act  as  a 
screw  conveyor ;  immediately  below  each  helix  the 
rcceplacic  is  contracted,  so  tluit  the  beet  slices  become 
compressed  and  ))ractically  impervious  to  liquid,  thus 
closing  conimunication  between  adjacent  receptacles. 
In  (he  remaining  |)ortion  of  each  receptacle  the  beet  slices 
remain  loose,  and  come  into  intimate  contact  with  the 
extracting  liquid.  The  beet  slices  arc  introduced  at 
the  top  and  pass  downwards  through  each  receptacle 
in  succession.  The  extracting  li<{nid  passes  through 
the  lowest  receptacle  first,  then  through  the  next  higher 
one.  and  so  on,  but  in  each  receptacle  its  direction  of 
flow  may  be  the  same  as,  or  opposite  to,  that  of  the  beet 
slices.  Pipes  arc  provided  for  conveying  the  extracting 
liquid  from  one  receptacle  to  the  next. — -A.  S. 

Starch  ;  Solvhle. .     A-  E.  Mililz,  Ijcverkusen,  Assignor 

to    Farbenfabr.    vorni.    F.    Bavcr   und    Co..    Elberfeld. 
ficrmany.     U.S.  Pat.  941,159,"Nov.  2.X  11)09. 

See  Fr.  Pat.  383,902  of  1907  ;  this  J.,  1908,  415.— T.  F.  B- 

Beetroot  syrup  for  the  cultivation  of  yeast.     Fr.  Pat.  402,855. 
See  XVII. 


XVII.— BREWING,    WINES,    SPIRITS,    &c. 

Yeast-juice  ;    The  hexosephosphate  formed  by  from 

hexosc  and  phosphate.     W.  J.  Young.     Proc.  Roy.  Soc, 
1909,  81B,  528—545. 

It  has  been  shown  by  Harden  and  Young  that  tlie  rate 
of  fermentation  of  glucose  by  yeast-juice  is  temporarily 
greatly  increased  by  tlie  addition  of  a  soluble  phosphate, 
and  that  during  this  ixriod  of  increased  activity,  the 
phosphat<>  undergoes  an  alteration,  so  that  at  the  end 
of  the  time  it  is  no  longer  precipitable  bv  magnesium 
citrate  mixture  (this  .J.,  1900,  490.  1111  ;  1907.  (32:  I9tt8, 
824).  They  suggested  that  a  combination  of  I  he  phosphaf<> 
with  the  sugar,  to  form  a  phosphoric  acid  ester,  had  taken 
place.  The  priw'nt  pa  |>er  em  bodies  work  on  this  substance 
wliiih  has  been  iBoiiil.d  through  the  nitdiuni  of  its  lead 
salt.  The  compound  formed  during  fermentation  \& 
the   salt   of   an   acid    which    probably    ha«   the   formula. 


C"gH,o04(P04Hj)2.  The  free  acid,  wliich  is  obtained  in 
solution  by  decomposijig  its  lead  salt  with  sulphuretted 
hydrogen,  is  very  unstable  and  i-cadily  decomposes  on 
keeping,  or  at  ordinary  temiK-rature  in  vacuo  over  sulphuric 
acid,  with  formation  of  a  ixducing  substance  and  phos- 
phoric acid.  The  hcxosc-phosphoric  a/c'u\  reduces  Fehlings' 
solution  very  slowly  in  the  cold,  but  rapidly  on  boiling, 
whilst  no  osazone  or  hydrazono  has  been  obtainable  from 
it.  The  same  hexose-phosphorie  acid  is  obtained  fi-oni 
glucose,  fructose  or  mannosc,  and  on  hydrolysis  by  lioiling. 
yields  phosphoric  acid  and  fructose  ;  no  other  hexoso 
could  be  idcntilied.  The  salts  of  lead,  barium,  silver, 
and  calcium  have  been  prepared. — R.  L.  S. 

Yeast  ;    Distribution  of  phosphoric  acid  in  and  its 

alteratiori      during      storage.       Hcinzelmann.        .lahrb. 
Vcrsuchs-  u.  Lehranst.  f.  Brau.,  1909,  12,  123—124. 

Experiments  with  two  top-fermentation  distillery  yeasts, 
Races  Xll  and  Jl  (mixed  races)  showed  that  during 
storage,  the  amount  of  inorganic  phosphoric  acid  increases 
at  the  expense  of  the  organic  phosphoric  acid.  This 
increase  amounted  to  29'4  per  cent,  of  the  total  phosphoric 
acid  of  the  yeast  in  18  days  at  15°  C,  in  the  case  of  Race  M, 
and  to  21-8  per  cent,  in  64  days  at  7°  C.  in  that  of  Race  XII. 
The  change  is  attributed  to  the  Jiction  of  the  yetist  peptase 
(endotryptase),  which  produces  decomposition  of  the 
yeast-protcin,  with  formation  of  phosphoric  acid  or 
inorganic  compounds  of  the  same  from  organic  phosphorus 
compounds. — A.  S. 

Yeast  ;   Action  of  oxygen  on  quiescent .     M.  Delbriick 

and   F.    Hayduck.     Jahrb.    Versuchs-   u.  Lehransti.   f. 
Brau.,  1909,  12,  34—38. 

Comparative  experiments  were  made  as  to  the  effect  of 
treatment  with  air,  on  the  one  hand,  and  with  carbon 
dioxide,  hydrogen  or  other  inert  gas,  on  the  other,  on 
the  properties,  especially  the  stability,  of  quiescent  yeast. 
It  was  found  that  in  general,  aeration  renders  the  yeast 
more  resistant  to  high  temperatures,  i.e.,  less  liable  to 
liquefy  as  the  residt  of  autodigestion.  The  favourable 
action  of  air  is  probably  due  to  the  repression  of  the 
destruction  of  the  protein  substance  of  the  yeast  by  the 
yeast  peptase  (endotryptase).  It  is  not  yet  clear  whether 
the  oxygen  exerts  a  direct  restraining  effect  op  the  peptase, 
or  whether  it  ha?  a  favourable  influence  on  the  whole 
■'  phjsiological  condition  "  of  the  cell  (see  this  J.,  1907, 
(iO,  1104;  1908,  1170),  such  that  the  synthesing  actions 
overbalance  the  decomposing  actions.  From  the  technical 
standpoint  the  results  show  the  importance  of  aerating 
quiescent  yeast  which  has  to  be  transported,  especially 
in  summer. — A.  S. 

Patent.s. 

liictrool  syrup  lur  the  cultivation    of    i/easi  ;   PrejuiratioH 

of .     K.  Kruis.     Fr.  Pat  402,S,S5,  Way  10,  1909. 

Beetroot  juice,  obtained  by  the  jirocesscs  current  in 
sugar  manufacture,  is  evaporated  to  a  density  of  76°  Brix. 
If  the  beet  juice  be  combined  with  the  juice  of  potatoes 
or  with  a  proportion  of  molasses,  the  yeast,  nutrient  thus 
introduced,  lowers  the  coellicient  of  purity  to  such  an 
extent,  tliat  the  syrup  shftws  no  tendency  Ut  cry.stallise. 
This  syrup,  suitably  diluted  with  wat*'r,  then  serves  as  a 
medium  tor  tlie  manufacture  of  pressed  yeast.  It  is 
stated  that  yeast  thus  cultivated  in  sucrose  media  is 
superior  to  that  obtained  from  maltose  worts. — .1.  F.  B. 

Alcohols  and  other  volatile  liquids  ;  Distilling  .     A. 

6.  Waterhouso,  Good  Ground,  N.Y.     U.S.  Pat.  939,361, 
Nov.  9,  1909. 

The  principle  of  tho  process  consists  in  heating  the  liquid 
to  a  degree  sufficient  to  cause  the  vaporisation  of  subst.inti- 
ally  all  the  alcohol  contained  in  it. maintaining  the  tempera- 
ture approxinmtily  at  tins  point,  and  controlhng  the 
introduction  of  fresh  liquid  by  the  temperature  of  that 
under  distillation.  The  cold  fresh  liquid  is  caused  to 
ab.sorb  the  heat  from  theoutgninghol  spent  liquid  to  such  a 
point  that  the  alcohol  in  the  first  is  i):iiily  vaporised  and 
I  lie  vapours  so  prixlueeil  icintrol  thi'  intiott  of  aleoholio 
liquid  and  the  disehaige  of  exhausted  liquid. — J.  V.  R. 

Recovery  of  tartrates.     Fr.  Pat.  402,999.     See  XX. 
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XVm.— FOODS  ;     SANITATION ;     WATER 
PURIFICATION.    &    DISINFECTANTS. 

(A.)— FOODS. 

Patents. 

Oattle   food;    Process    of    manufacturing  a    from 

sulphite-cellulose,   waste  liquors.     A.    Stiitzer.     Fr.    Pat. 
402,871,  May  10,  1909. 

The  main  object  of  the  process  is  to  remove  sulphurous 
acid  from  tlie  liquors  and  for  this  purpose  the  latter  are 
treated  with  formaldehyde,  about  0-5  kilo,  of  40  percent, 
formaldehyde  solution  being  added  to  every  100  litres 
of  the  sulphite  liquor.  The  mixture  is  then  neutralised 
by  the  addition  of  calcium  carbonate,  and  concentrated. 
The  excess  of  formaldehyde  added  is  partly  carried  awav 
by  the  carbon  dioxide  evolved  during  the  neutralisation, 
and  the  remainder  may  be  ehminated  by  the  addition 
of  small  quantities  of  ammonia  or  of  substances,  such 
as    molasses,    containing    ammonium    salts. — ^W.  P.  S. 

BuUer.aroma  [in  creatn]  ;  Process  for  the  artificial  pro- 
duction of .J.  Miiller.     Fr.  Pat.  403,388,  Mav  27, 

1909. 

See  Eng  Pal.  18,201  of  1909;  this  J.,  1909,  1268.— W.P.  S. 

(B.)— SANITATION ;     WATER    PURIFICATION. 

Nitrates ;  Decomposition  of  ■ — ■ —  hy  micro-organisms. 
H.  Fraiizen  and  E.  Lohmann.  Z.  phvsiol.  C'hem., 
1909,  63.  52 — 102. 

The  aiithors  have  investigated  the  action  of  various 
bacteria  on  nitrates,  and  have  determined  the  extent  to 
which  the  nitrate  is  attacked  in  cases  where  such  action 
has  taken  place.  The  experiments  were  made  on  potassium 
nitrate  dissolved  in  peptone  broth  and  to  which  cultures 
of  the  organisms  were  added.  At  the  end  of  the  experi- 
ments both  the  nitrate  and  nitrite  present  in  the  solutions 
were  determined  by  the  method  described  bj-  Busch 
(tliis  .1.,  1906,  499).  From  the  results  obtained  the 
bacteria  may  be  classified  as  follows: — (1).  Those  which 
decompose  nitrate  with  the  production  of  nitrite  ;  these 
include  B.  Plymouihensis,  B.  prodigiosus,  B.  Kiliensis, 
Proteus  vulgaris,  B.  coli  communis,  and  B.  typhi  murium. 
(2).  Those  which  attack  the  nitrate  but  without  the  forma- 
tion of  nitrite  ;  B.  pyocyaneus  belongs  to  this  class.  (3). 
Such  bacteria  as  B.  fluorescens  liquefaciens  which  does  not 
reduce  nitrates.  The  bacteria  which  reduced  the  nitrate 
did  so  to  the  extent  of  from  about  60  to  100  per  cent,  of 
the  quantity  of  nitrate  present ;  B.  typhi  murium  appeared 
to  be  the  most  active,  reducing  the  whole  of  the  nitrate  in 
2  days.  In  the  case  of  B.  pyocyaneus,  tlie  reduction  did 
not  result  in  the  evolution  of  nitrogen.  Other  obsei-vcrs 
have  stated  that  B.  fluorescens  liquefaciens  readily  reduces 
nitrates,  but  the  authors  are  unable  to  confij-m  this  ; 
they  used  two  different  cultures  of  the  organism  in  their 
experiments  and  in  neither  case  could  any  action  on  the 
nitrate  be  observed.  It  has  also  been  stated  that  B. 
Kiliense  forms  only  small  quantities  of  nitrite,  but  it  was 
found  that  this  organism  produced  in  the  same  lengtli  of 
time  larger  amounts  of  nitrite  than  did  B.  Plymouthensis, 
B.  prodigiogus,  and  Proteus  vulgaris. — ^W.  P.  S. 

Patents. 

Waters  ;    Process  for  the  purification  of  calcareous  . 

.1.    P.    Lajoie.     Fr.    Pal.    403.172,    Sept.    17.    1908. 

A  PORTION  of  the  water  flowing  along  a  main,  such,  for 
instance,  as  the  supply  pipe  of  a  boiler,  is  caused  to  pass 
through  a  side  tube  and  vessel  containing  crystals  of 
potassium  acid  oxalate.  A  small  quantity  of  the  latter  is 
dissolved  and  the  water  is  then  conducted  back  to  the  main. 
By  regulating  the  flow  of  water  through  the  side  tube, 
the  quantity  of  oxalate  necessary  to  precipitate  the  calcium 
salts   in    the   water   is   dissolved. — W.  Pi  S 


Testing  air  or  gas  by  means  of  colour  chanqes  of  one  or 
several  reagents  carried  on  threads  or  the  like.  M.  Amdt. 
Ger.  Pat.  211.893.  Jan.  10.  1908. 
Two  or  more  threads,  or  strands,  or  ribbons,  each  .serving 
as  a  vehicle  for  a  reagent,  are  brought  together  (by  crossing, 
by  winding  together,  et«.)  in  such  a' manner  that  the 
reagents  come  into  intimate  contact.  For  examiile. 
the  proportion  of  carbon  dioxide  in  the  air  of  a  rnoni  car. 
it  is  stated,  he  determined  approyimatelv  bv  makintf  a 
thread  moistened  with  lime  water  cross"  uniformlv  and 
continuously  a  thread  impregnated  with  an  alcoholic 
solution  of  phenolphtbalein.  and  observing  the  depth 
ot  the  coloration  produced. A.  S. 

HVi/er;      Process   for   purifying   .      C.    W.    Srlmltze. 

Buffalo,  U.S.A.     Eng.  Pat.  .5676,  March  9.  1909. 
See  U.S.  Pat.  914.887  of  1909  :  tliis  J.,  1909.  438  — T.  F.  B. 

Water;       Apparatus    for    separating    foreign    s^ishlances 

Irom .     V.  Antoine,  L.imbpnnont.  Belgium.     En" 

Pat.  8593.  April  8.  )909.     Addition  to  Ens.  Pat.  19  281! 
of  1907,  dated  Aug.  28,  1906. 

See  Addition  of  April  2,  1909,  to  Fr.  Pat.  374.040  of  1907  • 
this  J.,  1909,  1220.— T.  F.  B. 

Setrnge  and  other  u>a,<:te  solid  and  liquid  matters  ;  Apparatus 

for  rendering  soluble  and  nitril,/ina  .     C    Pidelon 

and  A.  Braut.  Paris.     Eng.  Pat'.  11.47).  >Tsv  14.  1909 
Under  Int.  Conv.,  June  29.  1908. 

.See  Fr.  Pat.  400,981  of  1908  ;  tliis  .J..  1909,  1101.— T.  F.  B. 


XIX.— PAPER,    PASTEBOARD.    &c. 

Patents. 

Sizing  and  coating  machines-  chiefly  for  use  in  sizing  and 
roattng  paper.  S.  Milne.  Edinburgh.  Eng.  Pat  16  3''7 
.A.ufr.   1,   1908.  ^  ■  ' 

A  SINGLE  large  cylinder  or  a  series  of  smaller  cylinders  is 
arranged  to  receive  the  pajier  as  it  leaves  the  coating 
cylinder  and  roUei-s.  The  paper  is  guided  and  supported, 
belore  passing  on  to  the  cylinder,  by  a  series  of  devices 
arranged  in  a  cui-ved  path,  and  by  means  of  a  series  of 
rolls  and  curbed  bars  it  is  extended  to  its  greatest  width. 
By  this  stretching  during  the  subsequent  drying  a  greater 
width  of  paper  may  be  treated  without  risk  of  damage 
than  was  previously  practicable.  Around  the  outside 
of  the  large  cylinder  and  covering  about  one-half  of  it, 
there  is  a  concentric  envelope  or  hood  confining  a  current 
of  hot  air  moving  in  an  opposite  direction  to  the  paper. 
Ihe  cyhnder  itself  is  heated  bv  steam  if  necessary,  and 
any  further  heating  is  supplied  by  a  supplementary 
series  of  roUers  which  receive  the  paper  after  it  passe"s 
oS  the  cyhnder.  But  the  distance  between  the  coating 
brushes  and  the  cylinder,  and  th<-  size  of  the  cylinder 
itself,  are  arranged  so  that  the  paper  comes  off  the  cyhnder 
dry.  This  dr\-ing  machine  is  particularly  suitable  for 
the  treatment  of  paper  sized  with  starch.^.  H.  H. 

Paper    pulp;       Preparation    ol .     M.    Nerson,    sen. 

Fr.  Pat.  403.023,  Sept.  14,  1908. 
The  process,  especially  applicable  to  the  treatment  of 
straw  with  milk  of  lime,  consists  in  digesting  the  material 
in  the  ordinary  form  ot  rotary  boiler,  at  a  suitable  tem- 
perature, under  a  pressure  obtained  bv  means  of  com- 
pressed air.  In  this  way  the  pressure  is  obtained  in- 
dependently of  the  temperature,  and  the  latter  may  be 
reduced  to  such  a  point  that  the  fibre  is  not  injured  by 
the  process.  Besides  maintaining  the  pressure  necessary 
for  the  proper  penetration  of  the  material,  the  conipresseS 
air  also  effects  an  energetic  agitation  of  the  mass. — J.  F.  B. 

Paper  pulp  from  all  kinds  of  plants  ;   ifanvfacturt  of . 

A.    W.  Aiidibert.     Fr.   Pat.   403.1.51.  May   19.   1909. 
According    to    this    speeiticalion,    all    kinds   of    plants, 
particularly   the   parasitic   plants   of   the   forests   of   the 
L-andes,    are    converted    into    paper    pulp    by    digestion 
with  a  filtered  extract  of  ashes  of  any  kind,  but  preferably 
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those  resulting  from  the  combustion  of  resinous  materials. 
The^ash  solution  is  first  boiled  with  rosin  and  the  liquid 
thus  obtained  is  used  for  the  digestion  of  tlie  vegetable 
materials  by  boiling  in  a  dosed  vessel  for  12 — 15  hours. 

—J.  F.  B. 

Sulphite-cellulose  liguor.<  ;     Process  for  the  purificalirm  oj 

.      .4.    Kumpfniiller.      tier.   Pat.   2H>.L'S4.   Sept.    14. 

19(17. 

The  waste  liquors  from  the  manufacture  of  sulpliile- 
cellulose  are  freed  from  sulpliurous  acid  and  calcium 
Bulphite  by  evaporation  in  a  vacuum  apparatus,  and 
are  then  treated  witli  a  solution  of  alum.  The  precipitate 
produced  is  separated.  The  solution  thus  obtained  is 
suitable  for  use  as  a  tilbng  material  in  taniiin^r  and  leather- 
dyeing. — A.  S. 

Ne\B  solvent  for  nitrocellulose.     Fr.  Pat.  402,950.     Set  V. 

Lacquem    containing    nilrocelMone.     Got.     Pat.    21().3(>7. 
*'.<■.  XI I  IB. 

Cattl*  food  from  sulphite-cellulose  waste  liquors.     Fr.  Pat. 
402,871.     See  XVIIU. 
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ESSENTIAL   OILS,    &    EXTRACTS. 

llarmaline,  a  substitute  for  quinine.     J.  A.  Gunu.     Roy. 

.Soc.   Edin.,  Nov.   22,   1909.     Chem.  and  Drug.,   1909, 

75,  808. 
Hak.maliSE  is  the  more  important  of  two  alkaloids  found 
in  the  seeds  of  Pcganum  harmalu,  a  plant  which  grows 
wild  over  a  large  area  of  Southern  Europe,  Egypt,  and 
Asia.  The  seeds  were  used  medicinally  by  the  ancient 
Greeks,  as  they  are  to  this  day  in  India.  The  autlior 
finds  that  harmalino  belongs  to  the  group  of  protoplasmic 
poisons  of  which  the  best  known  alkaloid  is  quinine, 
and  the  actions  of  harmalinc  and  quinine  are  practically  i 
the  same,  so  that  it  is  possible  that  harmaline  may  come 
to  be  used  as  a  substitute  for  quinine. 

p-Hydroxyphenylethyliimine ;    IsoUition    and    synthesis    of 

,  an  active  principle  of  ergot,  soluble  in  water.     G. 

Barger.     Chem.   Soc.   Trans.,    1909,   95.    112.1—1128. 

In  addition  to  ergotoxine  (see  tliis  J.,  1907,  483),  the 
author  and  Dale  (Biochem.  Zcits.,  1907.  2,  280)  have 
suggested  that  ergot  contains  another  active  princi])le 
which  is  soluble  in  water.  /y-}lydro.\yphcnylethylaminc 
has  now  been  detected  in  tbt^  aqueous  «?xtraat  of  ergot, 
and  the  presence  of  this  base  satisfactorily  accounts  for 
such  of  the  physiological  activity  of  pharmaceutical 
l)reparations  of  ergot  as  is  not  due  to  the  small  quantities 
of  ergotoxine  present.  The  base  was  isolated  by  addiiij; 
sodium  carbonate  to  the  concentrated  aqueous  extract  of 
ergot,  and  then  extracting  with  amyl  alcohol.  The 
crude  base  was  separated  from  the  large  quantities  of 
inactive  substances  accompanying  it,  by  a  comphcatcd 
method  of  purification,  including  treatment  with  mercuric 
chloride  in  alcoholic  solution,  and  was  finally  isolated 
by  utilising  its  slight  solubility  in  ether.  It  was  purified 
by  means  of  its  dibenzoyl-derivative. 

As  only   very   small   quantities   of   the   base   could   be 
isolated,  it  was  prepared  synthetically  by  the  redtietion    I 
of  p-hydroxyphcnylacelonitrile  with  sodium  in  alcoholic    ' 
solution.     The  base  is  best  purified  bv  distillation  (b.  ])t.    [ 
ltii»_163°  C.  at2  mm.  ;    175°— 181°  C.  at  8  mm.).     When 
crystallised    from    alcohol    it    forms    hexagonal    leaflets 
melting  at   161°  C.     It  is  soluble  in  about   10  parts  of 
boiling  alcohol,  somewhat  less  soluble  in   boiling  water, 
much  less  in  iKiiling  xylene,  and  hardly  soluble  at  all  in 
cold    xylene.     Xylene   is   the   most   suitable   solvent   for 
))urifying  the  base  by  recrystallisation.     By  the  methyla- 
tion  of  p-hydroxyphenylcthylamine  with    methyl   iodide,    ; 
a  quartornary  iodide  is  obtained,  which  is  identical  with    ; 
the    methiodido    of    hordonine,    the    alkaloid    pre-sent    in 
malt  oulms  (see  L*ger,  this  J.,  1906,  133).— A.  S. 


p-Hydroxyphcnylethylamine ;    Further   syntheses  of   

G.    Barger   and    G    S.    Waljrolc.     Chem.    Soc.    Trans... 
1909,  95.  1720—1724. 

p-HyDRu.\vpHE>VLETUYL.\MiKE,  a  physiologically  active 
principle  of  ergot,  has  been  prepared  previously  by  the 
reduction  of  /)-hydroxypheuylaeetonitrile  (see  preceding 
abstract).  Two  new  methods  of  preparation  have  now- 
been  devised.  (1)  Benzoyl-/)-nitrophenylethylaminc-.  pre. 
|)ared  by  nitrating  benozylphenylethylaiuine  with  fuming 
nitric  acid  below  5°  C,  was  reduced  with  tin  and  hydro- 
chloric acid,  and  the  amino-compound  was  converted  i 
into  bonzoyl-p-hydroxyphenylethylaniine  by  treating 
its  boiling  solution  in  dilute  sulphuric  acid  with  sodium 
nitrite.  This  compound,  when  hydrolysed  by  heating 
with  20  per  cent,  hydrochloric  acid  at  140'  C..  yielded 
phydroxyphcnylethylaminc.  (2)  Anisaldehydi-  was  con- 
densed with  ethyl  acetate  by  means  of  iincly-divided 
sodium  (compare  Perkin  and  Robinson,  this  J.,  1907, 
8H4),  and  the  resulting  p-methoxyphenylpropionie  acid 
was  converted  first  into  the  chloride  and  then  into  the  ! 
amide.  The  latter,  when  heated  with  bromine  and 
sodium  hydroxide  (Hofmann's  reaction)  yielded  j>-methoxy.  ' 
phenylethylamine.  from  which  the  methyl  group  was 
removed  by  heating  with  hydrobromic  acid. — A.  S. 

Physostigmine  ;    Fluorescent  subilance  derived  from  . 

P.    Gaubert.     Comptes   rend.,    1909,   149,    8,">2— 853. 

An  aqueous  solution  of  phy.sostigmine  is  allowed  to  stand 
for  some  months  till  its  colour  has  become  dark  blue. 
On  adding  hydrafed  phthaUc  acid,  the  liquid  at  once 
exhibits  a  strong  blood-red  tluoresconce,  much  stronger 
than  that  shown  by  any  known  fluorescent  substance. 
The  crystals  of  this  new  substance  are  dark  blue,  and 
silk,  cotton,  alcohol,  ether,  crystals  of  meconic  acid,  etc., 
coloured  by  it  are  also  blue,  but  show  no  fluorescence. 
The  aqueous  solution  of  the  crystals,  howev(^r,  even  i 
when  diluted  so  as  to  bo  almost  colourless  by  transmitted  j 
light,  shows  by  reflected  light  a  colour  comparable  with' 
that  of  the  finest  rubies. — J.  T.  D. 

Coumarin  ;   Influence  of  anaesthetics  and  of  frost  on  plants 

containing    .     E.    Heckel.     Comptes    rend.,    1909, 

149.  820—831. 

GuiONARD  and  Mirando  have  recently  shown  (Comptea  i 
rend..  HUW.  149,  91  and  140)  that  cold  and  amesthetics 
(ether  and  cliloroform)  det<>rmine  the  decomposition  of 
glueosides  in  plants  which  contain  them,  and  that  this 
effect  is  produced  by  plasmolysis,  with  an  extrusion  of 
water  from  the  cytoplasm  and  an  cxosniosis  of 
this  water  charged  with  various  substances  wiiich 
react  on  one  another  outside  <if  the  cells.  The  author 
has  examined  the  effect  of  the  same  agencies  on  plants 
yielding  eourmarin.  but  which  give  no  odour  of  euumarin 
until  they  are  dried — Anlhoxanthum  odvratum,  Liatris  I 
odoralissima.  Angratum  fraijrans,  in  which  the  coumarin  [ 
is  free,  and  Melilolus  officinalis,  in  which  it  is  combined. 
In  all  cases,  at  once  or  after  a  very  short  time  of  exposure, 
a  dew  or  hoar  frost  forms  on  the  surface  of  the  leaves 
(with  or  without  blackening,  according  to  the  plant 
and  the  odour  of  coumarin  is  strongly  ajiparent  ;  and 
in  all  cases  the  phenomena  are  accompanied  by  plasmolysis. 
Similar  ex|xiriments  with  certain  crucifei-s  showivl  an 
equally  rapid  formation  of  mustard  oil. — J.  T.  1). 

Ajuga   iva.     V.   Ponti.     Gaz.   chim.   ital.,   1909,  39,    U.. 
349—353. 

Ajuga  iva  or  "  fever-herb,"  a  plant  of  the  order  | 
Labiatcp,  grows  abundantly  in  Sardinia,  and  is  stated  to 
be  a  remedy  for  malarial  fever.  By  steam  distillation 
of  the  dry  herb,  a  very  small  quantity  of  a  greenish  oil 
was  obtained,  which  had  a  characteristic,  aromatic, 
pungent  odour.  No  indication  of  the  existence  of  alkaloids 
in  the  herb  could  be  obtained  by  the  usual  tests.  By 
boiling  the  finely  divided  herb  with  milk  of  lime  and 
filtering,  an  orange-red  .solution  was  obtained,  from  which 
after  acidifying  with  hydrochloric  a<id,  diluting,  and 
saturating  with  ammonium  chloride,  there  was  8e|>arated 
by  extraction  with  ether,  a  substance  which,  after  puri- 
fication, formed  fine  long  colourless  needles,   melting  at 
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170°  C.  ;  the  yield  of  the  crude  substance  was  about 
1  part  per  1000  of  dry  herb.  This  substance,  on  examina- 
tion, ])roved  to  be  identical  with  feruUc  acid, 
C.HjCOHMOCHjj.CH  :  CH.CO,H  (see  Bamberger,  this  J., 
1892.  3135  ;  Power  and  Tutin,  this  J.,  1907,  635).  Ferulic 
acid  is  easily  solulile  in  alcohol  and  ethyl  acetate,  and 
soluble  «ith  difficulty  in  benzene  and  petitileum  spirit. 

—A.  S. 

Lemon  oil ;    Occurrence  of  pincne  in  ■ .     E.  M.  Chace. 

U.S.  Dept.  Agric,  Bureau  of  Chem..  Circular  No.  46, 
Oct.  30.   1909. 

During  May,  1907,  certain  lots  of  lemon  oil  im))orted 
from  Sicily  were  found  at  New  York  to  possess  abnormal 
physical  constants  and  to  contain  substantial  amounts 
of  pinene.  The  Board  of  Food  and  Drug  Inspection 
regarded  them  as  adulterated  in  consequence.  In  order 
to  settle  the  dispute  which  arose  over  the  oils  in  question, 
the  author  was  sent  to  Sicily  to  collect  authentic  samples 
of  the  oil  and  examine  their  physical  constants  and  to 
determine  whether  pinene  was  normally  present  or  not 
in  such  oils.  Samples  of  the  oil  were  taken  from  the 
bowls  of  the  workmen  in  factories  situated  in  different 
parts  of  Sicily,  and  compared  with  samples  drawn  from 
the  manufacturers'  stock  and  with  samples  of  the  oils 
regarded  as  adulterated  in  1907  owing  to  the  presence 
of  pinene.  Comparison  was  also  made  with  oils  imported 
in  1907,  which  were  found  to  be  free  from  pinene.  The 
oils  were  examined  for  sp.  gr.  at  15-5°  C,  optical  rotation 
at  20°  C,  and  refractive  index  at  the  same  temperature. 
50  c.c.  of  the  oil  were  then  distilled  as  described  in 
Schimmel  and  Co.'s  Report  for  1898,  p.  41.  and  the 
optical  rotation  of  the  distillate  determined  at  20°  C. 
The  distillate  was  mixed  with  an  equal  volume  of  glacial 
acetic  acid  and  placed  in  a  freezing  mixture.  10  c.c.  of 
ethyl  nitrite  were  then  added,  followed  by  2  c.c.  of  » 
mixture  of  hydrochloric  acid  and  water  (2:1).  The 
crystals  were  filtered  off  after  15  minutes,  dissolved  in 
chloroform  and  re-precipitated  with  methyl  alcohol. 
The  crystals  were  mounted  in  olive  oil  and  examined 
under  a  microscope  with  a  magnification  of  100.  Pinene 
nitrosochloride  is  easily  detected,  as  the  crystals  are 
broad  with  irregular  pyramidal  ends,  whilst  limonene 
nitrosochloride  crystallises  in  needles  (this  J.,  1908.  1174). 
The  citral  was  detennined  by  the  fuchsine  sul])hite  colori- 
metric  method.  No  trace  of  pinene  was  found  in  15 
samples  of  lemon  oil  made  under  the  author's  super- 
vision ;  nor  in  130  samples  collected  from  the  workmen's 
bowls.  The  physical  constants  of  these  oils  were,  on 
the  whole,  normal.  3.3  samples  obtained  from  dealers  j 
in  Sicily  were,  with  one  exception,  free  from  pinene. 
This  one  specimen  showed  the  presence  of  pinene,  but 
was  normal  in  all  other  respects.  The  author  concludes 
that  the  presence  of  pinene  in  lemon  oil.  if  shown  by 
the  above  test,  is  proof  of  adulteration,  even  if  the  physical  i 
constants  are  normal  or  otherwise. — F.  Shdn. 

Lemon  oil :     The  pinene  question.     E.   J.   Parry^    Chem. 
and  Drugg.,   1909.  75.  875—876. 

The  author  criticises  the  report  published  by  the  U.S. 
Dept.  Agric.  on  the  presence  of  pinene  in  lemon  oil  (see 
preceding  abstract).  In  1907  the  Department  refused 
admission  to  the  United  States  of  about  100,000  lb . 
of  lemon  oil,  which  was  subsequently  accepted.  Outside 
the  U.S.A.  the  general  opinion  seems  to  have  been  that 
the  oU  in  question  was  pure.  Schimmel  and  Cf>.  in  theii- 
'■  Report  "  for  1897  regarded  lemon  oil  containing  iniiene 
as  adulterated.  Burgess  and  Child  in  1902  stated  that 
pinene  was  a  normal  constituent  of  jnire  lemon  oil.  In 
October.  1908,  Schimmel  and  Co.  publisheil  in  theii 
"  Report"  the  results  of  an  examination  of  36  authentic 
samples  of  Sicilian  lemon  oil,  and  pinene  was  found  to 
be  present  in  each.  The  sp.  gr.  and  optical  rotation  of 
lemon  oil  vary  with  the  circumstances  of  the  pressing 
of  the  oil.  After  examining  Chace's  figtires  for  the  optical 
rotation  of  the  oils  alleged  to  be  adulteraf^>d,  and  of  the 
authentic  samples,  the  author  considers  that  there  caiuiot 
have  been  more  than  3  per  cent,  of  turpentine  present. 
Wallach  has  shown  (AnnaJen,  252,   106;  270,  174)  that 


limonene  yields  an  n-  and  a  /3-nitrosochloride,  which 
differ  in  their  crystalline  form.  The  author  does  not 
consider  the  microscopic  test  for  pinene  to  be  sufficient 
eyidence  of  adulteration. — F.  Shdx. 

Iodine  and  acetone  ;  Dynamics  of  the  reaction  between . 

H.  M.   Dawson  and  M.  S.   Leslie.     Chem.  Soc    Trans 
1909,  95,  1860—1870. 

Acetone  solutions  of  iodine,  alone  or  in  presence  of 
iodide,  become  strongly  acid  on  keeping,  and  the  iodine 
concentration  is  considerably  reduced.  The  reaction  is 
reversible,  since,  for  a  solution  of  a  given  concentration, 
a  definite  end-point  appears  to  be  attained.  In  presence' 
of  moderate  concentrations  of  hydrogen  ions  the  reaction 
proceeds  with  measurable  velocity  at  the  ordinary  tem- 
perature, but  in  absence  of  added  acid,  the  reaction  is 
very  slow  at  first,  the  velocity  increasing  as  hydriodio 
acid  is  gradually  produced.  In  solutions  of  acetone  in 
carbon  tetrachloride,  methyl  alcohol,  methyl  f.cetate, 
benzene,  and  nitrobenzene,  and  in  the  case  of  anhydrous 
acetone,  the  action  of  the  iodine  is  much  less  complete 
than  in  aqueous  solution,  but  proceeds  nmch  more 
rapidly.  When  50  c.c.  of  each  of  the  solvents  mentioned 
were  mixed  with  5  c.c.  of  acetine  and  0-5  grm.  of  iodine, 
the  amount  of  unchanged  iodine  left  when  the  reaction 
was  complete,  was  as  follows  for  the  different  solvents  : 
carbon  tetrachloride,  72  ;  benzene,  72  ;  methyl  acetate. 
62  ;  nitrobenzene.  57  ;  and  methyl  alcohol,  41  per  cent.' 
Under  similar  conditions  the  proportion  of  unchanged 
iodine  in  an  aqueous  acetone  solution  was  only  0-35  per 
cent.  In  the  ease  of  aqueous  somtions  the  residts  can 
be  best  explained  by  accepting  Lapworth's  view  (Chem. 
Soc.  Trans.,  1904.  85.  30)  that  the  reaction  between 
halogens  and  acetone  takes  place  in  two  stages,  viz., 
the  transformation  of  the  ketonic  form  of  acetone  into' 
the  enolic  form,  which  is  accelerated  by  acids  ;  and  the 
interaction  of  iodine  and  enolic  acetone,  the  velocity 
with  which  this  takes  place  being  relatively  so  great 
that  this  second  stage  is  practically  without  influence 
on  the  rate  at  which  the  iodine  disappears. — A.  S. 

Determining  hypophosphoric.  phosphorous,  and  hypophos- 
phorous  acids  in  presence  of  each  other  and  of  pko.tphoric 
acid.     Rosenheim  and  Pinsker.     See  VII. 

Patent.s. 

Compounds  [of  e.ugenol-alhumin  and  iso-em/enol-albumin] 
for  internal  rise.  H.  Belart,  Huddersfield.  and  Digit 
Disinfectant  Co.,  Ltd.,  I^ondon.  Eng.  Pat.  26,075, 
Dec.  3,  1908.  Addition  to  Eng.  Pat.  9246  of  1908,' 
dated  June  1.5,  1907. 

The  eugenol-albumin  and  isoeugenol-albumin  compounds 
mentioned  in  the  chief  patent  (this  J.,  1908,  998)  when 
treated  with  salts  of  iron,  mercury,  arsenic  and  the  like, 
form  metallic  compounds  suitable  for  use  in  medicine. 

—J.  A. 

Fhiorine-aXbumin  compound ;  Process  for  preparation 
of  a  — — .  F.  A.  V.  Klopfer.  Ger.  Pat.  216,216, 
March  7,  1908. 

The  protein  of  wheat,  freed  from  nuclcin  and  purine 
compounds,  is  treated  with  aqueous  hydrofluoric  acid 
at  the  ordinary  temijcrature.  Tlie  product,  which  is 
insoluble  in  water,  is  stated  to  be  of  therapeutic  value, 
especially    in   the    treatment    of   diabetes. — -A.  S. 

Benzoates ;      Process    of    making    .     E.    O.   Barstow. 

Assignor   to   The   Dow   Chemical   Co..   Midland,    .Mich. 

U.S.  Pats.  939.584,  939,940,  and  939,941.  Nov.  9.  1909. 
(1)  HOMOLOGUES  of  benzene  are  oxidi.sed  to  benzoic 
acid  by  treatment  with  bleaching  powd  r  i-.  presence 
of  water  and  sufficient  lime  to  neutralise  the  acid  formed 
by  the  reaction.  (2)  Sodium  hypochlorite  and  sodium 
hydroxide  may  also  be  utilised  for  the  i)urpose,  as  may 
other  alkali  hypochlorites  and  hydroxides.  (3)  "  Partially 
oxidised  oxygen-containing  ]iroduets  of  members  of  the 
benzene  series  "  are  oxidised  to  benzoates  by  means  of 
bleaclungYpowder  and  lime  as  in  (1). — ^T.  F.  Bi 
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Tartrates  ;    Proce.ss  for  the  recovery  of from  materiah 

containing  the  same.      J.  A.  Jnde.      Fr.  Pat.  402.909. 
May  13,  1909. 

The  object  of  the  invention  is  the  recovery  of  the  whole 
of  tho  tartaric  acid  present  in  musts,  wines,  nmrcs.  lees, 
tnrtars,  vinasses,  etc.  in  the  form  of  ]X)tassiuni  bitartrate. 
The  process  consists  in  first  acting  on  the  material  with 
hyitrochloric  acid,  sulphuric  acid,  chlorides,  sulphates. 
oi-  other  suitable  reagent,  or  any  mi.xturo  of  these,  employed 
simultaneously  or  successively,  with  the  object  of  l)ringing  1 
about  solution,  and,  after  the  sejiaration  of  insoluble 
matter  and  any  jjrecipitate  ])iiKluced.  adding  a  potassium 
salt  (such  as  tlie  chloride)  and  a  eaibonate  (such  as  that  of 
sodium),  simultaneously  or  in  sucees,sion.  so  as  to  obtain  a 
precipitate  very  ricli  in  potassium  bitartrate.  The  process 
does  not  in  any  way  interfere  with  tlie  n-covery  of  alcohol 
which  is  preferably  removed  afterwards.  Claim  is  also 
made  for  the  use  of  a  potassium  salt  and  niiy  carbonate, 
in  the  place  of  potassium  carb(ma1e.  in  mannfm-liiring 
processes  generally. — F.  Sons. 

Orqanic  dithio-acids  {carbithio acids) ;  Process  for  preparing 

.     I.    Bloch    and    F.    Hohn.     Ger.    Pat.    214,888, 

Oct.  27,  1908. 
OrQaNIC  dithio-aeids.  R.CSSH,  such  as  dithiosalicylic 
acid,  are  obtained  by  the  action  of  hydrogen  persulphide 
on  aldehydes  in  presence  of  condensing  agents,  and 
treating  the  products  with  alkalis.  Tliis  process  is  a 
general  one,  whereas  the  sole  method  hitherto  known 
(action  of  carbon  bisulphide  on  organo-magnesium 
compounds)  had  only  a  limited  application. — T.  F.  B. 

p-Nitrobenzyl  alroliol ;    Process  for  preparing  .     0. 

Dieffenbach.     Ger.  Pat.  214.949.  March  28,  1907. 
p-NlTROTOLUENE  is  Oxidised  to  jj-nitrobenzyl  alcohol  by 
treatment  with  lead  peroxide  and  concentrated  sulphuric 
acid  ;    artificial  cooling  must  be  resorted  to,  if  necessary, 
to  prevent  the  oxidation  proceeding  too  far. — T.  F.  B. 

Compounds    containing    sulphur    {thiozonides) ;     Process 

for    preparing    .     P.    Koch.     Ger.    Pat.    214,950. 

.March  19.  1908. 
Alcohols  or  esters  of  the  terpeiie  series,  or  essential 
oils  containing  considerable  proportions  of  these  sub- 
stances, such  as  pine-needle  oil  or  oil  of  lavender,  are 
oonveited  into  sulphur  derivatives  (thiozonides)  by  heating 
with  sulphur,  either  alone,  or  in  closed  vessels  in  presence 
of  alcohol.  The  comiiounds  formed  contain  three  atoms 
of  sulphur  to  each  double-linkage  of  the  terpene  molecule, 
except  with  linalool  esters,  in  which  case  the  double- 
linkage  adjticent  to  the  alcoliol  group  is  inactive.  The 
products  are  soluble  in  ethyl  acetate  and  in  essential  oils. 
and  also  in  alcoholic  .solutions  of  sodium  thiozonate, 
NajSj.     They  are  suitable  for  use  in  pharmacy. — T.  F.  B. 

A rsinosaXicylic     acid     (OH  :  COOH  :  .4sO,H,=  1:2:4); 

Procesii    for    preparing    .     W.    Adler.     Ger.    Pat. 

215,2.')1.  Nov.  6,  1907. 
o-TomiDiNE  is  fused  with  ai-senious  acid,  the  product 
is  acetylated,  and  the  methyl  group  of  the  resulting 
l-amino-2-methylbenzcne-4arsinic  acid  is  oxidised  to  a 
oarboxylic  acid  group  by  means  of  alkaline  ])ermanganatc 
solution.  Arsinoanthranilic  acid,  obtained  by  saponi- 
fying tlie  resulting  substance,  is  diazotised  and  the  diazo 
solution  boil  'd,  when  arsinosahcylic  acid  crystallises 
out  on  cooling.  It  is  less  toxic  than  sodium 
p-aminopheiularsinate.  and  can  be  uliHsedin  place  of  the 
latter  in  pharmacy. — T.  F.  B. 

Aferruric      iodide-iodofatty     acid      covipu.inds ;       Process 

lor  preparing  .      -T.   V>.   Rieflel   A.-G.       Ger.   Pat. 

21.5,064.  May  1,  1908. 
Compounds  of  mercuric  iodide  with  iodo-derivativcs  of 
higher  fatty  acids  (see  Gor.  Pat.  202,790  ;    this  J.,  1908. 
1223)  are  obtained  by  the  action  of  mercuric  oxide  and 
hypo-iodoliB  acid  on  "elspoiuargaric  acid,  or  on  saponified 


wood  oils  containing  this  acid,  or  on  the  fatty  acids 
from  wood  oils.  The  products  are  dark  and  unctuous, 
insoluble  in  water,  and  soluble  in  alcohol,  benzene,  and 
acetone :    they  are  stated  to  be  of  therapeutic  value. 

— T.  F.  B. 


Ohiorobenxyl  alcohols  ;    Process  for  separating  o-  and  p- 

.     Farbwerke  vorm.  Meistcr.  Lucius,  und  Briining. 

Ger.  Pat.  21.''..704,  May  21.  1908.  Addition  to  Ger. 
Pat.  207,157,  June  26."  1907.  (See  Fr.  Pat.  389,750 
of  1908;    this  J..  1908.  1041). 

o-Chlobobenzyl  alcohol  has  a  boiling  point  of  230°  C. 
and  the  p-compound  about  .5°  higher  :  the  separation  of 
mixtures  of  the  two  isomerides  can  therefore  be  effect<>d 
by  careful  fractionation,  jireferably  iv  vacuo,  and  subse- 
quent crystallisations.  It  is  ])referable  to  I'ool  the  melted 
mixture  of  alcohols  to  about  40°  C'.  (the  melting  point  of 
a  mixture  of  equal  ])arts  of  the  two  isomerides).  and  then 
to    fractionate    the    portion   remaining    liquid. — T.  F.  B. 


Thiosinamine    solutions ;     Process   for   preparing   concen- 
trated   .     E.  Merck.     Ger.   Pat.  215.789.  Feb.   27. 

1909.     Addition  to  Ger.  Pat.  163.804,  Dec.  13,  1904. 

CoNCENTRATEn  solutions  of  thiosinamine  may  be  rendered 
stable  by  adding  substances  which  have  both  basic  and 
acidic  pro})erties,  e.g.,  alkali  biborates,  alkali  benzoates, 
alkali   cinnamates,   glycocoll,   or   urethane. — T.  F.  B. 

.Mdehyde-hisulphites  ;      Process     for     preparing     nitrogen 

derivatives  of  .     Oiem.   Fabr.   von   Hevden.     Ger. 

Pats.  216,072  and  216,073.  Sept.  15  and  Oct.  1.  1908. 

The  salts  of  iminodimethylsulphurous  acid, 
NH(CHj.0.S02H)j,  are  obtained  by  the  action  of  one 
mol.  of  ammonia  on  two  mols.  of  formaldehyde-bisul- 
phite, or  by  the  action  of  one  mol.  of  ammonia  on  leu  than 
two  mols.  of  formaldehyde-bisulphite  and  distilling  the 
resulting  product  to  decompose  the  aminomethylsulphitc 
which  is  also  formed.  Primary  amines  may  be  used  in 
place  of  iimmonia.  and  other  aldehyde-bisulphites  may  Ix' 
employed.  When  one  mol.  of  ammonia  is  heated  with 
three  mols.  of  an  aldehyde  and  three  mols.  of  a  bisulphite, 
salts  of  nitriloaldehyde-sulphurous  acids.  e.g., 
N{CH^.().SO;H),,  are  produced.  The  above  processes  are 
suitable  for  use  with  aldehydes,  the  bisulphite  compounds 
of  which  are  not  easily  decomposed  by  ammonia  in  the 
cold    [e.g..   formaldehyde   and   acetaldehyde). — T.  F.  B. 

Formaldthyde-sulphoxylic    acid ;     Process    for    preparing 

nitrogen  derivatives  of .     Chem.  Fabr.  von   Hevden. 

Gor.  Pats.  216.074  and  216,121.  Sept.  15  and  Oct.  7. 
1908. 
When  the  salts  of  iminodimethylsulphurous  acid,  obtained 
as  described  in  Ger.  Pat.  216.072  (preceding),  are  reduced 
by  meats  of  finely-divided  metals,  with  or  without  acids, 
corresponding  nitrogen  derivatives  of  formnldehyde- 
sulphoxylic  acid  are  obtained.  The  calcium  salt  reduces 
acidified  indigo-carmine  solution  in  the  cold.  The  salts 
of  nitrilomethylenesulphurous  acid  (Ger.  Pat.  216,073, 
preceding)  can  also  be  similarly  reduced  to  nitrilomcthylene- 
sulphoxylates,  e.g..  K(CH,.O.SONa)j :  these  srUs  also 
reduce  indigo-cannine  solutions  in  the  cold.  Mixed 
reducing  agents  can  be  obtained  by  reducing  mixtures 
of  iminodiniethvlsulphites  and  nitrilomcthvlcne-sulphoxv- 
lates.— T.  F.  B. ' 


Antimony-calcium   lactate   from    calcium   lactate  ;     Prccist 

for     preparing    .     Cheni.     Werke     Schuster     iiiid 

Wilhelmy  A.-G.     Ger.  Pat.  21(i.I58,  June  2.  ]90«. 

AnTlMOKlors  fluoride  solutions  are  treated  in  the  cold 
with  2i  mols.  of  calcium  lactate  dissolved  to  n  neutral 
solution  in  water  saturated  with  (alcium  sulphate ; 
the  solutions  are  then  filtered  and  evaporated  to  obtain 
the  double  lactate.  The  ]ii-oduct  is  readily  soluble  in 
water  without  addition  of  lactic  acid,  and  has  the  fomiula, 
Sb(C,H,0,),.C*(C,H,0,),.-T  F.  B. 
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Dibromophenyl/jlycine-o-carboxylic  acid ;    Process  for  pre- 
paring      .     Act.-Oes.     f.     Aniliiifabr.     Gtr.      Pat. 

216,266,  March  20,  1908. 

By  brominating  phenylglyciiie-o-turlioxylic  acid  in 
mineral  acid  solution  (e.g.,  in  50  per  cent,  svilphviric  acid), 
a  dibromo-derivativc  is  obtained,  which  contains  both 
the  bromine  atoms  in  the  benzene  nucleus. — T.  F.  B. 

Alkali    salts    oj    mercury    compounds    of    hydroxyhe.nzoic- 
sulphonic    acids    and    their    komologucs ;     Process    joi 

preparing   soluble    in    water.     Chem.    Fabr.    von 

Heyden  A.-G.     Ger.  Pat.  216,267,  April  20,  1908. 

MEROtJRy  derivatives  of  the  sulphonic  acids  of  hydroxy- 
benzoic  acids  or  their  homologues,  prepared,  for  example, 
by  heating  the  acid  with  water  and  mercuric  oxide,  arc 
sparingly  soluble  or  insoluble  in  water.  They  can  be 
converted  into  .soluble  compounds  by  treatment  with 
alkalis  ;  no  )n-ecipitation  of  mercuiy  takes  place.  The 
new  products  are  of  therapeutic  value,  and  are  especially 
adapted  for  intramuscular  injection. — T.  F.  B. 

Tuberculosis  ;    Proce-fs  lor  the  preparation  oj  a  preventive 

of,     and     remedy    for    .     Rosenbach.     Ger.     Pat. 

216,.')10,  March  18,  1908. 
Trichophyton  fungi,  especially  T.  holosericum  album,  are 
cultivated  on  an  active  culture  of  living  virulent  tubercle 
bacilli  on  a  suitable  medium,  and  .after  8 — 12  days,  the 
fungu.s  culture  is  separated  in  the  usual  manner,  ground, 
and  extracted  with  glycerin-phenol  solution.  The  solution 
is  freed  from  bacteria  by  filtration  and  concentrated  in 
vacuo. — A.  S. 


XXL— PHOTOGRAPHIC    MATERIALS   AND 
PROCESSES. 

Patent.?. 

Colour  phnlograpliy  ;      Manufneture.  of  a  scrrin  for  . 

C.  Kpath,  Steglitz,  Germany.     Eng.  Pat.  3001,  Feb.  13, 

1909. 
A  LAYEK  of  gelatin  is  sensitised  with  bichromate  and 
exposed  to  light  \inder  a  black  and  white  screen  ;  it  is 
then  dyed  in  a  solution  containing  two  dyestuffs,  one  of 
which  dyes  only  unaltered  gelatin  and  the  other  only 
altered  gelatin  :  for  example,  a  solution  of  Ponceau  BO 
and  Brilliant  Azurine  may  be  used,  in  which  case  the 
gelatin  which  has  been  affected  by  light  only  absorbs 
the  former,  whilst  the  unaltered  gelatin  only  absorbs 
the  blue.  The  gelatin  sheet  is  now  washed  and  again 
sensitised  and  exposed  under  the  screen,  which  is  this 
time  placed  at  an  angle  of  about  4.5°  to  its  former  position  ; 
the  gelatin  is  washed  for  a  short  time  and  immersed  in  a 
solution  of  a  yellow  dyestuff  (e.g..  Flavazine)  which  will 
only  dye  the  parts  of  the  gelatin  uiialVected  by  light. 
There  is  thus  obtained  a  screen  coloured  nd.  Iilue,  and 
green.  The  process  may  be  modified  by  washing  out  a 
portion  of  one  of  the  first  dyestutfs  after  the  second 
exposure,  and  then  dyeing  the  colourless  areas. — T.  F.  B. 

Cinematograph    films    and    wa.ite    portions    of    the    same  ; 
Process   for    recovering   the   material   of  the   support   of 

and  the  metallic  silver  of  the  pictures.     H.  Danzer, 

Paris.     Eng.   Pat.   14.407.  .lune  19,   1909. 
Old   or  broken   cinematographic   films  arc   treated   with 
preparations   containing   soluble   or  living   ferments,    to 


dissolve  away  the  gelatin  :  the  silver  compouncl  is  then 
washed  off  the  residue,  which  is  again  worked  up.  Such 
ferments  as  pepsin,  trypsin,  or  papain  may  be  used, 
and  also  various  liquefying  bacteria. — T.  F.  B. 

Photographic  plates  for  use  with  Ronlgen  rays.     H.  Bauer. 

Ger.  Pat.  215,649,  .June  18,  1907. 
PnOTOOBAPHic  plates  are  rendered  much  more  sensitive 
to  Rontgen  rays  if  the  emulsion  is  incorporated  with  lead 
glass,  or  some  other  material  which  rca<iily  absorbs  the 
rays  ;  lead  glass  may  also  be  used  as  support  for  the 
emulsion  with  the  same  result. — T.  F.  B. 


XXII.-EXPLOSIVES,    MATCHES,    &c. 

Perchloric  acid  esters.     K.  A.  Hofmann,  A.  Zedtwitz,  and 

H.  Wagner.  Ber.,  1909,  42,  4390—4394. 
The  mono-perchloric  ester  of  monocUorhvdrin, 
ClOi.CHj.CHlOHl.CHja,  was  prepared  by  dissolving 
10  c.c.  of  epichlorhydrin  in  40  c.c.  of  ether,  and  adding 
g[aduaUy,  at  0° — 5°  C,  16  grms.  r.f  perchloric  acid  of  sp. 
gr.  1-72  (containing  62 — 63-2  i^er  cent,  of  perchloric 
acid).  After  1 — 2  hours  the  reaction-product  was 
shaken  with  50  c.c.  of  water,  and  the  ethereal  solution 
separated,  dried  with  anhydrous  sodium  eaibonate,  and 
evaporated  in  vacuo.  The  ester  was  thus  obtained  as  a 
heavy  colourless  oil ;  yield,  11  grms.  It  explodes  violently 
on  heating,  and  more  readily  than  nitroglycerin  on  per- 
cussion ;  n^ith  guncolton  it  yields  gelatins  which  burn 
more  vigorously  than  those  prepared  with  nitroglycerin. 
It  is.  however,  useless  for  teclinical  puiposes  owing  to  the 
ease  with  which  it  is  decomposed  in  contact  with  water. 
The  mono-perchloric  esterof  glycol,  aO,.CjH4.0.C.jH4(OH), 
prepared  in  a  similar  manner  from  ethereal  solutions  of 
ethyene  oxide  and  perchloric  acid,  has  similar  properties 
to  the  chlorhydrin  ester,  but  is  somewhat  moie  resistant 
to  water. — A.  S. 

Cartridge    manufacture.     Slatutorv    Rules    and     Orders, 

1909,  No.  1337.  fTR-] 
An  order  dated  Nov.  15,  1907,  applies  the  provisions  of 
Sect.  116  of  the  Factory  and  Workshop  .\ct,  1901.  with 
modifications,  to  factories  in  which  the  manufacture  of 
cartridges  (and  also  of  tobacco,  chocolates,  and  sweet- 
meats) is  can-ied  on.  It  relates  to  the  furnishing  of 
workers  with  particulars  as  to  rates  of  wages  and  work 
to  be  done,  and  also  to  the  penalt  ies  which  may  be  imposed 
in  case  of  the  disclosure  of  a  trade  secret. 


Patents. 

l<:.rplos;res.     K.    11.   Harris.   London.      Km,'.    Pat.    28,012, 
Dec.  23.   190S. 

The  explosive  is  prepared  by  mixing  together  pulverised 
liotassium  perchlorate  and  carbon,  which  are  then  incor- 
porated with  a  hydrocaibon.  such  as  naphthalene  or 
benzene,  or  both,  and  witli  nilro-derivatives  of  naphtha- 
lene and  benzene  in  granular  form.  Five  per  cent,  of 
paraffin  oil  and  not  more  than  1  per  cent,  of  castor  oil 
are  also  added,  to  act  as  a-lubricanf  and  to  facilitate  the 
making  of  cartridges,  the  milhod  of  doing  this  being  also 
claimed.  The  following  mixtures  are  given  as  illustra- 
tions : — 


Potassium 
perchlorate. 


(1.)  Deep  mines,  bad  ventilation,  hard 

(2.)       „  „  ,.        soft 

{3.)  Shallow  mines,  medium 

)4.)  Surface,  hard   

(5.)  Surface,  soft  


84.5 

4.3 

83-1 

4-3 

8.'i.4 

6-0 

82.8 

4-0 

78.0 

10-0 

Carbon. 


Naphthalene. 


Xitronaphthalene. 


WtrobenzcDc. 


4.0 

4.(l 
4.0 
6-0 
•i.O 


7-2 
3.B 
.'■>.4 
7-2 


o-n 

2.2 
5.0 
4.4 
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[Dec.  31,  1909. 


The  inixluru  in  each  caKu  should  toiilain  sufficient 
o.\yK<ri  lo  oxidise  the  caiboii  to  carbon  monoxide  m- 
dioxide  as  wcU  ii.s  to  form  steam  witli  the  liydrogen  present. 

— C.  J.  O. 

Ejrplu-iivei  ;   I'lanlic  amtnoniacal  .mllpetre .    Vcrcinigtc 

Koln-Rottweiler  Pulvcrfabr.  A.-G.,  Berlin,  (iermanv. 
Kng.  Pat.  3937,  Feb.  17,  lOOil. 
Ammonh'M  nitrate  explo-sives  hitherto  obtainable 
commercinUy  suffered  from  the  necessity  of  using  larger 
bore-holes  for  them  as  compared  with  nitroglvcerin 
explosives.  To  increase  their  density,  a  solution  of 
"  nitro-scmi-cellulose  "  (see  Kng.  I'at.  512fi  of  I'Mt-i  :  this 
J..  1004,  .liiO)  in  nitrobenzene,  nilrotoluene,  or  nitroxvlem- 
is  prepared,  and  6  to  lo  per  cent,  of  tliis  is  mixed  with 
78 — 8.")  per  cent,  of  ammonium  nitrate,  with  or  without 
the  addition  of  potassium  nitrate.  This  mixture  may  be 
used  in  place  of  ammonium  nitrate  in  the  prepara- 
tion of  explosives  of  known  kinds.  Aniline  metallic  salt 
compounds  may  also  be  ad<led. — C.  J.  G. 

Kxi)l(i>:ires  ;   Mixing  machine  for  — — .     H.  Talli'v,  Joplin. 

Mo.  U.S.  Pat.  'J40.21li,  Nov.  Hi,  190!)." 
Thk  machine  is  of  the  ordinary  type,  for  the  manufacture 
of  high  exi)losives,  witli  the  exception  that  the  mi.xing 
pan,  in  which  th<'  stirrer-lilades  work,  can  be  held  in 
position,  or  can  be  eitli(  r  lowered  or  raised,  by  hydraulic 
pres.sure. — («.  W.  Mtd). 

Kxploiive.  C.  U.  Buck,  Wellsboro.  Pa.,  Assignor  to  Buck 
ExiJosive  Co.,  Coudersport,  Pa.  U.S.  Pat.  940,580, 
Nov.   16.   1909. 

TrinitriiPHKnol  and  dinitinphenol  are  miltfd  together, 
sohdile  guncotton  is  then  adiied.  ami  tln^  mass  is  heated 
to  .3.50°  J-.,  and  incor|iOiated  witli  a  mixtuie  of  melted 
jiaraffin  and  barium  nitrate  and  with  carbon. 

— G.  W.  McD. 

Xew  suh-eut  for  nilrocdluhsfe.    Fr.   Pat.  40i,9oO.     .See  V. 


XXIII.     ANALYTICAL    CHEMISTRY. 


APPARATUS. 

llfhing  points  ;    Apparnliix  fnr  the  lieiermination  of . 

nvrf   nj  thr    fnhihililf/   nf   small   rjiinntitics   of   fuh.ilnncf/t. 
H.  Stoltzenherg.     Ber.,   1909.  42,  4322—4324. 


n'^''^'^ 


Pio.  1. 


Fio.  2. 


The  ajp^aratus,  which  is.  in  principle,  a  small  "  Mammotli- 
pump.  is  shown  in  the  accompanying  diagraiti  (see  Fig.  I ). 
The  thermometer  and  melting-point  lube  are  placed  in  the 
wide  observation  tube,  whicli  contains  the  heating  liijnid. 
and  the  latter  is  kept  in  circulation  by  means  of  bubbles 
of  an  inert  gas  (r.i/..  carbrm  dioxide).  pas,sed  in  at  the 
bottom  of  the  heating  <  oil  through  the  narrow  tube. 
The  bulb  at  the  top  of  the  heating  coil  is  provided  with 
a  bubble-pricker.  High  t<ni]>era1ures  ran  lie  i|nirklv 
reached,  and  then  on  i-emoving  the  burnci-  from  below 
the  heating  coil,  the  heating  liijuiil  can  1*  rapidly  cooled 
again.  For  solubility  determinations,  the  sub.stance  is 
placed  on  a  piei  e  of  wire  gauze  or  a  gla&s-wool  ping  in 
the  observation  lube.  For  determining  .solubilities  at 
low  tem|K'raturcB.  the  apparatus  shown  in  Kig.  2  is  used, 
the  spiral  being  placed  in  a  refrigerating  mixture. — A.  S. 

Patent. 

Testing    fiuidn  ;       ApjMmltis    for    .     H.    B.    Bishop. 

Assignor  to  (Jeneral  Chemical  Co.,  New  York.      U.S.  Pal. 
940.8.';0.  Nov.  23.  1909. 

See  Fr.  Pat.  394.10"  of  1908  ;   this  J..  1909.  222.— T.  F.  B. 


I  Nona  A  NIC—QVANTITA  TI VE. 

Itnlini-  ;      Simple    method   jor   the   determination    of   . 

E.    Winterstein   and   E.    Herzfeld.     Z.    phvsiol.   Chenj., 
1909,  63,  49— ->I. 

The  method  propo.scd  consists  in  acidifying  the  solution 
containing  the  iodine  or  iodide  with  phosphoric  acid. 
adding  hydrogen  peroxide,  and  heating  the  solution 
while  a  current  of  air  is  drawn  through  it.  The  air  is 
then  passed  througli  a  condenser  and  through  two  wash- 
bottles  containing  a  solution  of  pota.ssium  iodide.  The 
iodine  carried  over  with  the  air  i.s  absoibed  in  the  potas- 
sium iodide  and  is  sub.seipientlv  titrated  in  the  usual 
\vay.--\V.  P.  S. 

Determining  hypopho^phorie,  phoaphorou^s,  and  hypeyphos- 
phorons  acidx  in  prexenee  of  eaeh  other  and  of  phonphoric 
acid.     Rosenheim  and  Pinskcr.     See  Vll. 


Patent. 

Testing  air  or  gas  by  meanx  of  colour  eh(inoe<i  of  reagent* 
carried  on  threads'.     Ger.  Pat.  211.S93.     See  XVIltfi. 


OROANIC— QUANTITATIVE. 

Inflvatce    of   protein    on    the   determination    of    rubber   at 
Mrabroniide.     Spence.     Sec  XIIIC. 

Hard    t'ulcaniscd    rnhher.     [Determination    of   sulphur   of 
vulcanisation.]     Hubener.     See  XIIIC. 


Trade  Report. 

Nilherlnnd.t  Customs  Tan/i  ;    Proposed  incrta-'e  of  . 

Board  of  Trade  J.,  Dec.  2,  1909. 
A  Bill  has  been  jiresenled  to  the  Second  Chamber  of 
the  Uutch  States  General,  in  which  it  is  provided  thilt 
from  the  1st  January,  1910,  the  Netherlands  Customs 
Tariff  is,  with  certain  exceptions,  to  be  increased  by 
30  per  cent. 

The  exceptions  include  the  following  : — 

The  import  duties  levied  on  sugai-s  in  virtue  of  tlie 
Sugar  Law  of  the  29th  January,  1897,  and  of  the  24th 
July,  1903,  are  to  remain  unchanged. 

In  the  case  of  the  following  articles  the  proposed  new 
rates  of  duty  art'  as  showD  below  : — 
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Bate  of  Duty. 


Vrticlc. 


Present.  |        Proposed. 


Vinegar,    iiicliidiii?    pyro- 

lignPnuR   aoid   and   acetic 

acid,       crystallised       or 

iiniiid  - 
Wlit'ii  of  a  strength  of  less 
than    lOO    grammes    of 
acetic  acid  per  litre,  con- 
taining no  water 

When  of  a  strength  of 
100  grammes  of  acetic 
acid  per  litre, containing 

no  water 

If   of    higher    strength 
proportionately  more. 
Acetate  of  soda — 

Containing  no  water   . . . 

Consaining  water    

Acetate  of  calcium — 

Containing  no  water   . . . 

Containing  water    

Keer,  including  malt  extract 
Salt,  refined,  and  residue  of 


Fls. 


Per  hectxjiitrc. 
3  u() 


Per  100  liilogrms. 

25  60 
15  40 

26  60 
23  80 

Per  hectolitre. 

3  00 
Per  100  kilogrms. 

4  00 


Per  hectolitre. 
3  -M 


Per  100  kill^^rnlS. 

28  .in 
17  15 

29  60 
26  50    . 

Per  hectolitre. 

3  50 
Per  100  kilogrms. 

4  30 


The  import  duties  on  chloral  hydrate,  .sulphuric  ether, 
chloroform,  acetic  ether,  sweet  spirit  of  nitre,  and  all  other 
similar  substannes  prepared  from  or  with  aleoliol,  are  to 
remain  unchanged. 

British  South  African  trade.     Chem.  and  Drug.,  Dec.  4, 

1909. 
The  total  imports  of  drugs,  chemicals.  &c.,  into 
British  Soutli  Africa  during  the  first  six  months  of  1909 
amounted  to  £379,166,  or  practically  £19.000  more  than 
in  the  corresponding  period  last  yeai.  Among  tlie  items 
were  unenumerated  drugs  and  chemicals  £39,267.  sodium 
cyanide  5,389,793,  lb.  against  3,770,794  lb.,  caustic  soda 
£7,934,  disinfectants  £13,683.  Glycerin  for  manufacture 
advanced  from  3.562,997  lb.  (£79,262)  to  6,063,941  lb. 
(£130,637).  this  increase  being  one  of  several  factors 
accounting  for  present  famine  prices.  8heep  dip  is 
another  expanding  item,  imports  having  risen  in  value 
from  £30.757  to  £40.145.  hut  toilet  soap  showed  a  sHght 
decline  of  £1.450.  the  quantity  imported  being  386,716  lb. 
The  value  of  explosives  imported  into  the  Transvaal 
advanced  from  £295.000  to  £351,000. 

Import  Duties  of  tieriia — Minimum  rates.     Board  nf  Trade 

J.,  Dec.  9th.  1909. 
A  Servian  Koyal  Decree  dated  the  1  14th  Nov.  establishes 
minimum  rates  of  import  duty  for  certain  articles,  many  of 
them  chemical,  which  are  not  covered  by  any  of  the 
commercial  treaties  which  Servia  has  concluded  with 
other  countries.  The  reduced  duties  came  into  force  on 
the  4/17th  Nov.  and  are  applicable  to  the  products  of  the 
United  Kingdom,  the  British  Colonies,  and  all  countries 
entitled  to  most  favoured  nation  treatment.  A  detailed 
comparative  statement  of  the  duties  is  given. 


Books  Received. 

Coal.Tar  and  AMiMUNiA.     By  G.  Lunue,  I'li.L).,  Dr.  Ing., 
Prof.   Emer.   of  Technical  Chemistry  in   I<"cderal   Poly- 
t«chnicum,  Zurich.  Fourth  and  enlarged  cilit  ion.  Gurney 
and  Jackson,  10  Paternoster  Row.  London,  K.C.      1909. 
Price  42s.  net. 
The    work    is   issued    in    (wo    8vo.    volumes,    containing 
1152   pages   of   subject   matter,   alphabetical   indexes   of 
authors'    names   and   of   subjects,   and   305   illustrations. 
Part  I.   contains:— (1).   Infroduclory.     (2).   Processes  for 
obtaining   coal-tar.      (3).   Properties   of    coal-tar   and    its 
constituents.     (4).   Applications  of  coal-tar  without  dis- 
tillation.    (5).  First  distillation   of  coal-tar.     (0).  Pitch. 


(7).  Anthracene  oil.  (8).  Creosote  oil.  Part  II.  contains  :  — 
(9).  Carbolic  acid  and  naphthalene.  (10).  Light  oil  and 
crude  naphtha.  (11).  Working  up  the  light  naphtha  into 
final  products.  (12).  Sources  from  which  ammonia  is 
obtained.  (13).  Composition  and  analysis  of  ammoniacal 
liqufir,  and  properties  of  its  constituents.  (14).  Working 
up  of  ammoniacal  liquor.  (15).  Other  technically  important 
ammonium  salts.  In  an  appendix  there  are  given  tables 
for  reducing  specilic  gravity  to  normal  tempc-rature  ;  for 
comparing  degrees  of  Baumes,  Cartier's,  and  Beck's 
hydrometers  with  corresponding  s[)ecific  gravities  ;  and 
for  comparing  degrees  of  centigrade  and  Fahrenheit 
thermometers. 

MANUFACTtJKE    OF    SlTLPHCEIC     AciD     AND     AlKALI     WITH 

THE  Collateral  Branches.  Vol.  II.  Sulphate  of 
Soda,  Hydrochloric  Acid,  Leblanc  Soda.  By 
G.  Lttnoe,  Ph.D.,  Dr.  Ing.,  Prof.  Emer.  of  Technical 
Chemistry  in  Federal  Polytechnicum,  Ziirich.  Third 
edition,  mucli  enlarged.  Gumcy  and  Jackson,  10,  Pater- 
noster Row,  London,  E.C.  1909.  Price  42s.  net. 
The  work  is  issued  in  two  8vo.  volumes  coritaiiiiug 
991  pages  of  subject  matter,  335  illustralions,  and  an 
alphabetical  index.  The  text  is  divided  as  follows  : — 
Part  I.  Introduction.  (1).  Properties  and  occurrence  in 
nature  of  the  raw  materials  and  products  of  the  alkali 
industry.  (2).  Analysis  of  the  raw  materials  and  jiroducts 
of  the  alkali  manufacture.  (3).  Manufacture  of  sulphate 
of  soda  from  common  salt  and  sulpluiiic  acid.  (4).  Manu- 
facture of  sulphate  of  soda  by  the  process  of  Hargrcaves 
and  Robinson.  (5).  Various  methods  for  the  manufacture 
of  sulphate  of  soda.  (6).  Purification  of  sodium  sulphate 
(Glauber's  salt):  applications.  (7).  Condensation  of  the 
hydrochloric  acid  produced  in  the  manufacture  of  sulphate 
of  soda.  (8).  Manufacture  of  hydrochloric  acid  by  other 
than  the  ordinary  methods.  (9).  Weak  acid  ;  control  of 
condensation ;  yields,  costs,  purification,  pumping  and 
conveyance  of  hydrochloric  acid.  Part  II.  (10).  General 
and  historical  notes  on  alkali  manufacture  ;  theory  of  the 
Leblanc  process.  (II).  Manufacture  of  black-ash.  (12). 
Black  ash  and  tank-liquor.  (13).  Manufacture  of  finished 
soda  and  bicarbonate.  (14).  Yield  and  costs.  (15)  Caustic 
soda.      (16).  .Tank-waste. 

Food  Inspbctjion  and  Analysls.  By  A-  E.  Leach.  S.B, 
Second  edition,  revised  and  enlarged  J.  Wiley  and 
Sons.  New  York.  Chapman  and  Hall.  Ltd..  London. 
1909.     Price  31s.   6d.  net. 

Large  8vo  volume  containing  929  pages  of  subject 
matter  with  120  illustrations  and  40  jjlates.  and  an  alpha- 
betical index.  The  text  is  divided  as  follows  : — (1).  Food 
analysis  and  official  control.  (2).  The  laboratory  and 
its  equipment.  (3).  Food,  its  functions,  proximate  com- 
ponents, and  nutritive  value.  (4).  General  analytical 
methods.  (5).  The  microscope  in  food  analysis.  (6).  The 
refractometer.  (7).  Milk  and  milk  products.  (8).  Flesh 
foods.  (9).  Eggs.  (10).  Cereals  and  their  products, 
legumes,  vegetables  and  fruits.  (II).  Tea.  cotfee,  and 
cocoa.  (12).  Spices.  (13).  Edible  oils  and  fats.  (14). 
Sugar  and  sacchaiine  products.  (IS).  Alcoholic  beverages. 
(16).  Vinegar.  (17).  Artificial  food  colours.  (18).  Food 
preservatives.  (19).  Artificial  sweeteners.  (20).  Flavour- 
ing extracts  and  their  substitutes.  (21).  Canned  and 
bottled  vegetables,  relishes,  and  fruit  products. 

Diamonds.  By  Sir  W.  Cruoke.s.  LL.D.,  D.Sc.  F.R.S. 
Harper  Bros..  Ixmdon  and  New  York.  1909.  Price, 
Clotl>,  2s.  6d.  ;   Leather,  3s.  6d.  net 

Small  8vo  volume  conlauiing  140  pages  of  subject  matter, 
24  illustrations,  and  an  alphahetical  index.  The  chapter- 
headings  are  as  follow  s  : — (1).  Preliminary.  (2).  Kimbcrley 
and  its  diamond  mines.  (3).  Kimbcrley  mines  at  the 
present  day.  (4).  Collecting  the  gems.  (5).  The  diamond 
office.  (6).  Noteworthy  diamonds.  (7).  Boart,  carbonado, 
and  graphite.  (8).  Physical  and  chemical  properties 
of  the  damond.  (9).  Genesis  of  the  diamond  (including 
production  of  artificial  diamonds).  (10).  Natural  for- 
mation of  the  diamond.     (11).  Meteoric  diamonds. 
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The  Universai,  Standabd  Graduio  of  Scbap  Rtibbes. 
By  Alfred  W.  Leslie,  119,  Stoke  Newington  Road, 
London,  N.     Price  28.  (i<l. 

Small  8vo  volume  of  40  pages,  subdivided  as  follows : — 
(1.)  The  rife  and  progress  of  the  rubier  industry.  (2. ) 
^"crap  rubier  geneniUy.  (3.)  The  present  position  of  the 
scrap  rubber  marliet.  (4.)  The  various  grades  of  fcrap 
rubier.  (5.)  Description  of  the  various  grades  of  scrap 
rubl  er.     (fi.)  The  jjrospccts  of  the  rubier  industry. 

Die  klektromotorischen  Kkafte  der  Polarisation, 

TTND    IHRE   MeSSUNO    MIT    HlLFE     DES    OSZILI.OGRAPHEN. 

Von  M.  Ix-  Blanc.  Abhandlungon  dor  Uoutschcn 
Bunson-Gcs..  Nr.  3.  Verlag  Ton  W.  Knapp,  Hallo  a.  S., 
Germany.     1910.     Prico  M.S. 

8vo.  volume  containing  79  pages  of  subject  matter  and 
88  illustrations. 

Beitbaob  ztj  einer  Kolloidchemik  des  Lkhexs.     Von 

R.  E.  LiESEOANO.     Verlag  von  T.  Steinkopf,  Dresden, 

Germany.      1909.     Price  M.  4;    bound,  iM. 5. 

The  work  consists  mainly  of  discussions  of  and  deductions 

from,  the  phenomena  due  to  diffusion,  chemical  reactions 

and  physical  actions  in  jellies. 


Complete  Specifications  Accepted. 

24,483  (1908).  Grossniann.  Centrifugal  apparatus  for 
separating  solids  from  liquids.     Dee.  22. 

2li.l52  (190S).  Hommel.  and  Metals  Extraction  Cor- 
poration. Apparatus  for  use  in  solution  and  precipitation 
processes,  particularly  for  extracting  /.inc.     Dec.  15. 

2G.384  (I!)U8).  Down.  Process  and  apparatus  for  mixing 
substances.     Dec.    15. 

20,537  (1908).  Suzuki.  Continuous  evaporators  for 
liquids  which  de|)osit  crystals.     Dec.  8. 

2«.577  (1908)  and  13,338  (1909).  Traun.  Manufacture  of 
vessels  capable  of  resisting  chemical  action.     Dec.   15. 

2G,(i84  (1!MJ8).  Spragvie.  Treatment  of  corrosive  gaseous 
fumes  or  smoke.     Dec.   15. 

779  (1909).  Brucke.  Distilling,  evaporating,  heating, 
or  cooling  liquids.     Dec.  8. 

1. 1150  (10119).  Delporte.  Agglomerating  or  hardening 
pulvenilcrit.  finely -liivided,  and  friable  substances.  Dec.  8. 

0,5(il  (1909).  Friedrich.  Regenerative  rcverberatory 
furnaces.     Dec.  8. 

9,140  (1909).  Cie.  Indus,  des  Alcools  do  I'Ardechc. 
Use  of  treated  sawdust  as  an  absorbent.     Dec.  22. 

O.l.'iS  (1909).  Weeks.     See  under  X. 

20,24.')  (1!)09).  Brun.  Linseed  preparations  for  use  in 
steam   generators.     Dec.   8. 

22.1(13  (1909).  Hodgkinson.     See  under  VIL 


Patent  List. 

Wiere  a  Complete  .SpcciBculioii  actompanics  itn  Applioation,  sii 
asterisk  is  affixed.  Tlic  dates  (-ivcn  are  (i)  in  tlii;  case  of  Applica- 
tions for  Patents,  tlio  ilate.s  of  Applieation.  and  (il)  in  the  case  ol 
Comp'.oto  SpncilloAtions  Accepted,  those  of  the  Official  Joiu-nals 
in  wliieh  acceptances  of  the  Complete  Speeitlcations  are  advertised. 

tonipletc  Spoeillcations  tlnis  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  inimcdiutely,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPAIIATUS,    AND    MACHINERY. 

Al'I'LUATlON.S. 

27,938.  Clark  (Cos.  der  Tentclewschcn  t'lieni.  h'abr.). 
Process jind  apparatus  for  cooling  water.*     Xov.  30. 

28,047.  Franke.  Manufacture  of  plastic  articles  of 
hygroscopic  materials.*     Dec.  1. 

28,242.  Miller.  Filters.  [U.S.  Appl..  Jan.  22,  1908.1* 
Dec.  .3.  11  .  J 

28.302.  Vialleix  and  Perrin.     See  under  VII. 

28.3(i(».  Alircsch.  Device  for  KItcring  and  piijifviiig 
lifpiids.  *     Dec.  4. 

28,625.  Justice  (Binney).     See  xinder  X. 

28.720  and  28.721.  Brown  and  Fawns.  Utilisation  of 
ammonia  as  a  motive  power,  soui-ce  of  energv.  &c.    Dec.  8. 

2S.798.  Bi-eakell.     .See  under  X. 

28,829.  (,'laiw.  Forming  materials  inlu  iMl.MiclleM. 
Dec.  9. 

28,83(i.  BoiiU  (I/>w).  Centrifugal  separating  appara- 
tus.*    Dec.  9. 

28.945.  Bivakell.  Apparatus  for  separating  liquids  from 
materials  and  for  washing  and  saturating  materials  with 
liquid.     Dec.    10. 

29,104.  E<lmond3.     Hydro-cxtractoi-s.     Dee.   13. 

29.3(1(1.  AVilMey  Mining  Machinery  Co.,  and  l?oberts. 
Filtering  apparatus.      Dee.    15. 

29,371.  Haddan  (Act.-Ges.  f.  Autogene  Aluminium 
Schwei.s.'iung).  Vessels  lined  with  aluminium  for  liquids, 
gases,  &c.     Dec.   15. 

29,394.  Parouty-Dupjiit  and  Muneivt.  Distilling 
apparatus.     Dec.  1.5. 

29,'I45.  Druckcr.  Continuous  slimes  vaciiiiiii  filter. 
Dec.  l(i. 

29,549.    Maofarlane.        Centrifugal    drying    machines. 

29,li98.  .S<ott  an.l  Co..  Lf.l..  and  I'ncphy.  EvaiK.ratiiig 
apparatus.     Dec.    18. 


1I.~FUEL,   GAS,   AND  LIGHT. 
Applications. 

27.828.  Pringle  and  Ricliards.  Carbonisation  of  coal  and 
other  carbonaceous  material.     Nov.   29. 

27.829.  Pringle  and  Richards.  Production  of  smokeleaa 
briquettes  from  coal.     Nov.  29. 

27,960.  Lake  (Kite).  Manufacture  of  coal  briquettes.* 
Nov.  30. 

28,048.  Franke.  Manufacture  of  bii<picttes  of  ivnous 
hygroscopic  fuels.     [Ger.  Appl.,  April  26,  1909.]*     Dec.  I. 

28,054.  Moores.  Coinjiosition  for  purifying  gas  from 
oils  and  spirits.*     Dee.   1. 

28,467.  Dicker  (Underfeed  Stoker  Co.).  See  under 
XXIIL 

2S.(192.  Dukes  (Ges.  f.  Verwertungs  Chem.  Pit.diikt«-). 
Manufacture  of  metallic  incandescent  bodies  for  electric 
lamps.     Dec.  8. 

28,868.  Radeliffe.  Recovery  of  ammonia  from  distilla- 
tion gases.     Dec.    10. 

29,029.  Ijike  (Hydrocarlion  Converter  Co.).  Manufac- 
ture of  gas  from  liydrocarbon  oils.  &c.*     Dec.  II. 

29,12.5.  .Johnson  (Maschinen  u.  .Vrmatiiren  Fabr.  vorni. 
BiiMier  niul  Co.).  Ajiparatus  for  making  gas  by  dis- 
tilling coal.*     Dec.    13. 

29,141).  liadclifle.  Purification  of  condensation  produula 
from  producer  gas  manufacture.     Dec.  14. 

29.313.  Smith  and  Shaw.    Vertical  gas  retorts.     l>c.  15. 

29.328.  Kuflieiiliurg.  Distillation  of  coal  ami  like 
Miaferial.      Dec.   15. 

29..5.'>W.  .Stephen.  Manufacture  of  art  iGoial  fuel.      Dec.  17. 

ConrPLETE  Specification.s  Accepted. 

23,044  (19tJ8).    Wilton.      Gas  generators,  protlucers,  o 
i-efuse  destructors.     Dec.  8. 

23.2(13  (190S).  Mennicr.     (ias  m.anufacture.     Dec.  8. 

26.14(1  (19(18).  l/i'inoult.  and  IVuilenc  freres.  iS'rc  unilrr 
XXI II. 

26.387  (1908).  Gar7.6n.  Ap]mratu8  for  utilising  tar  as 
liciiiid   fuel.      Dec.   5. 

27.7  IH  (1008).  Varices.  Pixidiiction  of  a  gas  under 
liressiiif  for  motive  power.     Dec.   22. 

27,7.55  (1908).  Zdanowich.  Incandescent  manlleti. 
Dec.  22. 

2113  (1909).  Davis.     Gas  washers.     Dec.  8. 

2495  (imi9).  Chapman.     Gas  producers.     Dec.  22. 

3981  11909).  (Jutensohn.  Manufacture  of  combustible 
briquettes,       Dei-.    1.5. 

(J9.58  (1!MI9).  Knrdiiig,  .lacnfsch,  and  Sauer.  Manufacture 
1   of  peat  bricks,  &o.     Dec.  8. 
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12,363  (1909).  Koppers.  Coking  and  gas  generating 
ovens.     Dec.   15. 

16,328  (1909).  Weber.  Manufacture  of  electric;  incan- 
descent lamp  filaments.     Dec.  15. 


III.— DESTRUCTIVE  DISTIIJLATION,  TAR  PRO- 
DUCTS, PETROLEUM,  -\ND  MINERAL  WAXES. 

Application. 

27,714.  Fabbri.     Treatment   of    mineral    and    like    oils. 
Nov.  29. 

Complete  Specification  Accepted. 

26,296    (1908).    Lodigiani.       Obtaiixing    strong   aqueous 
solutions  of  creosote.    Dec.  8. 


IV.— COLOURING     MATTERS  AND     DYESTUFFS. 

Applications. 

27,773.  Nen-ton  (Bayer  and  Co.).  Manufacture  of  vat 
dyestuffs.     [Addition  to  No.  7,819  of  1909.]*     Nov.  29. 

28.042.  Johnson  (Badische  Anilin  and  Soda  Fabrik). 
Production  of  halogen  derivatives  of  indigo.     Dec.  1. 

28.043.  Newton  (Bayer  und  Co.).  Manufacture  of  vat 
dyestuffs.     [Addition  to  No.  7,819  of  1909.]     Dec  1. 

28.170.  Meister,  Lucius,  und  Briining.  Manufacture  of 
vat  dyestuffs.  [Addition  to  No.  16,584  of  1907.  Ger.  AppL, 
Dec.  24,  1908.]*     Dec.  2. 

28.171.  Meister,  Lucius,  und  Briining.  Manufacture  of 
penta-  and  hexa-halogenised  indigos.  [Comprised  in  No. 
3,019  Feb.  8,  1909.]    Dec.  2. 

28,716  and  28,717.  Newton  (Bayer  und  Co.)  Manufac- 
ture of  azo  dyestuffs.    Dec.  8. 

28,718.  Newton  (Bayer  und  Co.).  Manufacture  of 
polyazo  dyes.  Dec.  8. 

29,112.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  thio-derivatives  of  diarylamiues,  their  homologues  and 
analogues.     Dec.  13. 

29.138.  Newton  (Bayer  und  Co.)  Manufacture  of  anthra- 
cene derivatives.     (^Addition  to  No.  2,702of  1909.]     Dec.  13. 

29.139.  Newton  (Bayer  imd  Co.)  Manufacture  of  deri- 
vatives of  the  anthraquinone  series.     Dec.  13. 

29,458  and  29,459.  Newton  (Bayer  und  Co.)  Manu- 
facture of  azo  dyestuffs.  Dec.  16. 

I    29,674.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).     Manufacture 
of  a  yellow  monoazo  dyestuff  for  wool.     Dec.  18. 

29.675.  Bloxam  (Act.-Ges.  f.  Anilinfabr.)  Manufacture 
of  a  monoazo  dyestuff  and  colour  lakes  therefrom.    Doc.  18. 

Complete  Specifications  Accepted. 

26,023  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     Dec.  8. 

5,383  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     Dec.  8. 

5,558  (1909).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  leuco-bodies  of  dyestuffs.  containing 
sulphur.     Dec.  22. 

I    7,819  (1909).   Newton   (Bayer    und  Co.).      .Manufacture 
of  vat  dyestuffs.     Dec.   15. 

8,438  (1909).  Dreyfus,  Tompkins,  and  Clayton  Aniline  Co. 
Manufacture  of  halogenated  compounds  of  indigo  and 
indigoid  bodies.     Dec.  15. 

17,265  (1909).  Meister,  Licius,  und  Briining.  Manu- 
facture of  vat  dyestuffs.     Dec.  8. 


v.— PREPARING,  BLEACHING,  DYEING,  PRINTING, 
AND  FINISHING  TEXTILES,  YARNS,  AND  FIBRES. 

Applications. 

27,731.  Heap.  Machinery  for  washing,  bleaching,  dyeiag, 
and  drying  yam.     Nov.  29. 

27,738.  Denman.   Colour  printing  on  fabrics,  &c.  Nov.  29. 

28,126.  Schiffers.  Mac^hines  for  dyeing,  bleaching,  &o., 
teltile  fabrics  or  goods.  *     Deo.  2. 


28,256.  Friedrich.  Production  of  fine  artificial  threads 
[Ger.  Appl.,  Dec.  3,  1908.]*     Dec.  3. 

28,701.  Stark.  Preparing  brittle  vegetable  fibres  for 
spinning  and  dyeing  of  capoke,  akone  kalotropis  procera 
and  the  like.   Dec.  8. 

28,737.  Turner  and  Maxwell.  Bleaching  processess. 
Dec.  8. 

28,828.  Mitchell.    Manufacture  of  printed  felts.    Dec.  9. 

29,209.  Jacques,  FUburn,  and  Abrahams.  Rendering 
flannelette  and  other  fabrics  non-inflammable.    Dec.  It. 

29,266.  Bauartikel-Fabr.  A.  Siebel.  Manufacture  oi 
waterproof  materials.    [Ger.  Appl.,  Mar.  3,  1909.]*    Dec.  14. 

29,314.  Appleyard.  Dyeing  and  printing  with  vat-dyeing 
colours.     Dec.  15. 

Coiplete  Specifications  Accepted. 

27,123(1908).  Claviez.  Manufacture  of  a  material  adapted 
to  be  spun.    Dec.  22. 

28,042  (1908).  Hardman  and  Edmondson.  Bleaching 
cotton  and  other  vegetable  fibres.     Dec.  8. 

1,227  (1909).  Newton  (Bayer  und  Co.).  Production 
of  black  shades  on  cotton.  Dec.  22. 

6,554  (1909).  Schloss,  and  Fiir.  t  Guido  Donnersmarck'sche 
Kunstseiden-  u-  Acetatwerke.     See  under  XIX. 

8,744  (1909).  Allsop  and  Sibson.  Dyeing  and  washing 
machine.     Dec.  8. 

11,729  (1909).  Chem.  Fabr.  Griesheini  Elektron.  Treat- 
ment of  mercerised  cotton  goods.     Deo.  8. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Applications. 

27,826.  Hausser.  Manufacture  of  nitrogen  oxides  * 
Nov.  29. 

28,302.  Vialleix  and  Perrin.  Condensing  acid  vapours. 
[Fr.  Appl.,  Dec.  4,  1908.]*   Deo.  3. 

-  28,364.  Radcliffe.    Purification  of  ammonia  waste  liquid. 
Dec.  4. 

-  28,391.     Burkhardt.      Fonning    semi-liquid     ouartz.  * 
Dec.  6. 

28.609.  Glaser  and  Muller.  Refining  salt  and  recovering 
its  impurities.*     Dec.   7. 

28.610.  Teed,  Sulman,  and  Picard.  Recovery  of  sulphur 
from  gases.     Dec.   7. 

28,629.  Lead  Products  Synd.,  and  Thompson.  Manu- 
facture of  lead  oxide.     Dee.  7. 

28,065.  Laverty.  Lime-burning  and  lime-gas  producuig 
kUns.     Dec.  8. 

28,703.  Gutensohn.    Treatment  of  nitric  cake.     Dec.  8. 

28,755.  Von  Schlippenbach.  Recovering  gases  rich  in 
sulphur  dioxide  from  gases  poor  therein  in  roasting  and 
oxidising  processes.    [Ger.  Appl.,  May  24,  1909.]*    Dec.  8. 

29,294.  Greenwood.  Extraction  of  arsenic  from  arsenical 
residue.     Dec.    15. 

29,385.  Friedrich.  Manufacture  of  a  copper  salt  specially 
suited  for  preparing  animoniacal  copper  oxide.  [Ger. 
Appl..  Dec.   15,  1908.]*     Dec.   15. 

29,491.  Chem.  Fabr.  Griesheini  Elektron.  Manufacture 
of  anhydrous  caustic  soda.  [Ger.  Appl.,  Dec.  23,  1908.  |* 
Dec.  16. 

29,494.  Chem.  Fabr.  Griesheim  Elektron.  Manufacture 
of  anhydrous  caustic  potash.  [Addition  to  No.  29,491 
of  1909.     Ger.  .4ppl.,  March  26.  19U9.]*     Dec.  16. 

29,669.  Von  Schmoll.  Production  of  a  solution  of^water 
glass.*     Dec.    18. 


Complete  Specifications  Accepted. 

23,385  (1908).  Salpctersiiure.  Ind.  Gcs.  Manufacture 
of  nitric  acid  from  mixtures  of  nitrogenous  gases  and 
water.     Dec.  15, 

23,676  (1908).  Sarason.  Increasing  the  keeping  quality 
of  compounds  containing  unstable  oxygen.     Dec.   15. 

23,()89  (1908).  Vonrnasos.  Decomposition  of  metal 
cldoridcs.     Dec.  15. 

26,258  (1908).    Eckford.    .See  under  XIII^. 
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26.720  (1908).  Hazanl-FIamand.  Dividing  air  into 
its  elements  bv  fraetional  distillation.     Dec.  15. 

26,82ti  (1908).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     See  under  X. 

28,112  (1SK)8).  Behrcns.  Separating  carbonic  acid  from 
gas  mi.xtures.     Dec.  8. 

1585  (li)09).  Carulla.  Manufacture  of  ammonium 
salts  and  iron  o.xidc  from  ferrous  liquors.     Dee.  22. 

10.591  (1909).  Aktielxilaget  Swedish  Nitric  SsTidicate. 
Continous  concentration  of  acids.     Dec.   22. 

14.835  (1909).    Erbslow  and  C<>ndron.    See  under  XIII.4 

IT.tiSO  (l!Kt9).  Coulier.  Manufacture  of  alkaline  earth 
snlphydrates.     Dec.    8. 

22. 1  (>3  (1909).  Hodgkinsfm.  Apparatus  for  evaporating 
brine  or  other  solutions.     Dee.  8. 


VIII.— GLASS,  POTTERY,  AND  ENAMEI^. 

Application. 
29,094.  Westacott.     Treatment  of  china  clay.  Dec.   18. 

Co.MPLKTE    8PEIIFIC.4TIONS    ACCEPTED. 

18,322   (1909).    Quertinmonl.     Apparatus  for  making 
sheet  or  plate  glass.     Dec.  8. 

,    18,323    (1909).     Quertinmont.       Manufacture   of   glass. 
Dec.   8. 

18,713  (1909).  Voelker.      Forming  bodies  of  senii-li({uid 
quartz  and  like  material.     Dec.  22. 


IX.— BUILDING    M-XTERIALS.    CLAYS.    MORTARS, 
AXD  CEMEXT.S. 

Applkwtion. 

28,798.   Breakell.     See  under  X. 

Complete  Applic.\tions  Accepied. 

118  (1909).  Stein.  Producing  granulated  slag  from  refuse 
for  artificial  stone.     Dec.  22. 

1,844  (1909).  Poulson.  Manufacture  of  i-cfractory  bricks 
and  treatment  of  moulders"  .sand.     Dec.   22. 

ll.t)37  (l!Rt9).  Tabourin.  Manufacture  of  Hag-stones, 
tiles,  &c.,  of  cement.     Dec.  15. 

15,105  (1909,.  Mctzger.  Machines  for  treating  hlast- 
fumaee  slag  in  making  cement.     Dec.  8. 

X.— METALS  AND  METALLURGY. 
Applications. 

.27.800.  Ramage.  liccovery  of  iron  from  ores  and  pre- 
paring iron  alloys.*     Nov.  29. 

28,099.  Bliss.  Drying  air  for  metallurgical  furnaces. 
Dec.  2. 

28,131.  Coslett.  Treatment  of  iron  or  steel  to  prevent 
oxidation  or  nisting.     Dee.  2. 

28,487.  Imbert  Process  Co.  Extraction  of  zinc  from 
zinc  ores.     [Fr.  Appl.,  Dec.  24,  liKW.J*     Ihe.  (i. 

28,008.  Riibel.  Mannfijctnre  of  a  metal  of  low  specific 
weight.    Dec.  7. 

28.011.  Hommcl  and  Durant.  Extraction  of  ziric  and 
copper  from  ores.    Dec.  7. 

28.012.  Sidman  and  Picanl.  Ti-eatment  of  oxidised  ores, 
&c.     Dec.  7, 

28.025.  .Justice  (Binney).  Filters  for  metallnrgical  and 
other  uses.     Dec.  7. 

28.798.  Breakell.  Apjmratus  for  pulverising  ores,  cement, 
phosphatcs,&c.  Dec.  9. 

28,i)01.  Beauchamp.  Using  sulphiiroiis  gases  directly 
on  ores.     Dec.  10. 

28.933.  Sulman,  Pieard,  and  Ballot.  Concentration  of 
8tcs.  Dec.  10. 

29,070.  Revnolds.    Manufacture  of  cnicihle  steel.   Dec.  13 

29,28t>  and  29,287.  .McKerhi\ic  and  B<aslcy.  .Sci>aration 
of  metals  from  ores,  residues,  ie.     Dec.  14. 

29.331.  Guten.sohn.   Trcatiiient  of  zinc  leatl  ore.    Dec.  15. 

29.332.  Gutensolm.  Production  of  briquette.t  from 
metal  oxides  And  on:    Di'C.  15. 


29,364. 
Dec.  15. 

29,365. 
atomising 

29,392. 
from  ores. 

29,482. 

29,597. 
articles. 

29,016 
Dec.  17. 


Sulman  and  Pieard.  Flotation  treatment  of  ores. 


Budenis'sche     Eisenwerke.       Apparatus     for 
liquid  ^lag.    IGcr.  App!.,  Dee.  28.  1908]*    Dec.  15. 

Bradliv   and   Williams.      Extraction   of   metals 
.     IX-f."l5. 

Reynolds.     Manufacture  of  steel.*     Dec.  16. 

Girod.       Hai-dcning    projectiles   or   other   steel 
[Fr.  Appl.,  Jan.  23.  1909.]*     Dec.  17. 
Sulman  and  Pieard.    Flotation  treatment  of  ores. 


Complete  Specificatiojis  Accepted- 

18,175  (1908).  Hodgkinson  and  Peck.  Production  of 
copjx'r  alloys.     Dw.  8. 

21,7.59  (1908).  Hommel,  and  Mctab  Extraction  C6rp6f4- 
tioii.  Extraction  of  zinc  from  its  ores  or  compounds. 
Dec.  22. 

21.837  (1908).  Junqueras.  Treatment  of  minerals  tot 
the  extraction  of  metal.    Dec.  22. 

22,873  (1908).  Siemens  und  Halske  A.-G.  Production 
of  tantalum.     Dec.  8. 

23,179  (1!K>8).  De  St.  Seine,  and  Thwaites  Bros.  Fur- 
naces for  smelting  ores,  residues,  Ac,  to  obtain  copper  and 
other  metals.     Dec.  8. 

2ti,l,52  (1908).  Hommel,  and  Metals  Extraction  Corpor- 
ation.   See  under  I. 

26,264  (1908)  and  8,287  (1909).  Lockwood  and  .Samuel. 
Oils  and  oily  liquiils  for  use  in  treating  ores,  and  also  the 
treatment  of  ores.     Dee.  8. 

26,380(1908).  Landenberger.  Manufacture  of  alloys. 
Dec.  15. 

26,711  (1908).  Williams  and  Bratllcy.  Obtaining  zinc 
and  copper  from  complex  ores,  &e.     Dec.  22. 

26,826  (1908).  BritLsh  Thomson-Houston  Co.  (General 
Electric  Co.).     Silicon  alloys.     Dec.  8. 

20,831  (1908).  Williams.  Lixiviation  processes  for  the 
extraction  of  metals.    Dec.  15. 

27.353  (1908).  Bloxam  (Cie.  des  Forges  de  Chatillon 
Comuuiilry  it  N'euvis-Maisons).    Pickling  metals.   De<-.  22. 

28,003  (1908).  Soc.  ^Vnon.  La  Nco-.Mctallurgie.  Manu- 
facture of  commercially  pure  carburetted  manganese. 
Dec.  22. 

1,365  (1909).  Barelay  and  Rodgers.  Alloys  known  as 
(ierraan  silver.      Dec.   15. 

8.778  (1!H)9).  Schixip.  Welding  objects  of  aluminium  or 
aluminium  alloys.     Dec.  8. 

9.1.58  (1909).  Weeks.  Appanitus  for  calcining,  de- 
sulphurising, anil  sintering  ores  and  like  uiuteriais.  'Dec.  8. 

16.229  (1!K)9).  Loekwoixl  and  .Sanuul.  Treatment  of 
ores.     Dec.  8. 


XI.— ELECTRO-CHEMISTRY      AND      ELECTRO- 
.METALLITKJY. 


Applications. 

27,972.  Hay.  Electric  furnaces.  [U..S.  Appl.,  .lune  19, 
1909].*    Nin-;  30. 

28,.5.52.  Hartnuinn.  Purification  of  liquids  by  electricity.* 
Dec.  7. 

28,813.  Wassmer.     Electric  furnaces.     Deo.  9. 

29,214.  C<jwi)er-Colcs.  Elect  rodeposit  ion  of  iron.   I)e<\  14. 

29,228.  Soc.  Ind.  de.  T.-Ucu-Mixtc  I'Kuergique.  Manu- 
facture of  accumulator  plates.  [Fr.  Appl.  Dec.  14, 
1908.]*     Div.  14. 

29,671.    Vogel.    Electric  furnaces.  *Dec.   18. 


Complete  Specifications  Acceited. 

27,107  (19118).  Skelton.        (>x>nisera.       Dec.   22. 

7,338  (1909).  Nya  .\ckumulator  Akliebolaget  .lungiier 
and  others.  Active  mass  for  negative  electrudeK  of  "lectrio 
elements  with  alkaline  electrolyte.  Dec.  S2. 
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16,225  (1909).  Bunet  and  Badin.  Apparatus  for  pro- 
ducing electric  arcs  for  the  formation  of  compounds  of 
oxygen  and  nitrogen.    Dec.   15. 

17,342  (1909).  Aktiebolaget  Elektrometall.  Electric 
furnaces.      Dec.   15. 


XII.— FATTY   OILS,   FATS,   WAXES,   AND    SOAPS. 

Appucatioss. 

27,899.  Higgins  and  Spehsley.  Drying  or  stoving  soap. 
Nov.  30. 

28,098.  Tweedale.    Soap.    Dec.  2. 

28,43t).  Vou  Eomocki.  Manufacture  of  soaps  and  the 
like.    Dec.  6. 

29,  113.  MuUer.     Manufacture    of    Soap.     Dec.   13. 

29,438.  McDonald.     See  ini'ler     XVin.4. 

Complete  Specific.itions  Accepted. 

26,264  (1908)  and  8,287  (1909).  Loekwood  and  Samuel. 
See     under   X. 

27,083  (1908).  Buchanan.    Manufacture  of  soap.    Dec.  22 

XIIL— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(.4.) — Pigments,  Paists. 

Applications. 

28,490.  Rehkop.  Burning  ultramarine  in  crucibles 
adapted  to  be  closed  by  coTcrlets.*     Dec.  6. 

29,675.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  See.  under 
IV. 

Complete  Specifications  Accepted. 

26,258  (1908)  and  15,423  (1909).  Eckford.  Manufacture 
of  red  lead.      Dec.   15. 

14,835  (1909).  Erbslow  and  Condron.  Manufacture  of 
white  lea<i.     Dec.  8. 

(C.) lNT)IA-RtrBBER. 

Applications. 

27,908.  Woltereck.     See  under  XX. 

28,613.  Grist.    Production  of  rubber.     Dec.  7. 

28,788.  Matthews  and  Strange.  Synthetic  manufacture 
of  caoutchouc,  &c.     Dec.  9. 

28,878.  Prestwioh.  Cellular  india-rubber  substitute. 
Dec.  10. 

29,277.  Lilley.  Production  of  a  synthetic  rubber  or 
rubber- like  material.     Dee.  14. 

29.565.  Matthews  and  Strange.  Manufacture  of  com- 
pounds analogous  to  caoutchouc.     Dec.   17. 

29.566.  JIatthews  and  Strange.  Manufacture  of 
caoutchouc.     Dec.   17. 

Complete  Specifications  Accepted. 

27,688  (1908).  Wallace  and  Reynaud.  Manufacture  of 
elastic  or  plastic  products  similar  to  caoutchouc.     Dec.  22. 

4154  (1909).  Commercial  Products  Co.  (Berend).  Pro- 
duction of  a  plastic  and  elastic  substance.     Dec.   15. 

8062  (1909).  Dogny,  Henri,  and  Veil-Pickard.  Manufac- 
ture of  products  from  india-rubber  or  similar  material. 
Dee.  8. 


XIV.— TANNING,    LEATHER,    GLUE,    SIZE,    &c. 

Application. 

28,207.  Utiey.     Clarifying  ft"d  decolorising  gelatin  and 
gUio  liquors,     [U.S.  Appl.,  Deo.   12,  1908.J*     Deo.  3. 


Complete  SPEcrficATioNS  Accepted. 

18.411  (1909).  Cave-Brown-Cave.  Treatment  of  leather, 
fur  skins,  and  the  like.     Dee.  22. 

XVI.— SUGAR,   STARCH,   GUM,  &c. 

Application. 

28,742.  Wolf.  Production  of  artificial  honey  liquid, 
refined  sugar  or  fructose,  and  white  sugar  from  beet,  raw, 
or  crude  sugar.     [Ger.  Appl.,  Dec.  8,  1908.]*     Dec.  8. 

XVII.— BREWING,   WINES,   SPIRITS,   &r. 
Applications. 

27,713.  Fabbri.  Obtaining  a  greater  producUon  of 
ethyl  alcohol  from  maize,  grain,  molasses,  coal,  &c. 
Nov.  29. 

27,831.  Kuhn.  Manufacture  of  grape  beer.  [Fr.  Appl., 
Dec.  2,  1908.]*     Nov.  29. 

27,977.  Epstein.  Treatment  of  lactobacilline  or  paralac- 
tic  culture  or  fermentation  or  the  like.     Nov.  30. 

28  561  Berliner  A.-G.  f.  Eisengiesserei.  Malt  drums. 
[dev'.  .\ppl..  Dec.  8,  1908.]*     Dee.  7. 

'9  114  Braasch.  Production  of  yeast.  [Addition  to 
No.  10,458  of  1909.     Ger.  Appl.,  Dec.  21.  1908.]*     Dec.  13. 

29,232.  Epstein.  Treatments  of  fermentation  or  culture 
or  the  like.     Dec.  14.  tn        i- 

29,379.  Sureties.     Solidifying  brewers   yeast.     Dec.  lo. 

29.534.  Parkliurst  and  West.  Treatment  of  liquids 
during  fermentation.     Dec.  17. 

Complete  Specific.-vtions  Accepted. 

24.592  (1908).  Barr.    Production  of  ferments.     Dec.  22. 

24,300(1909).  Smith.  Process  of  making  extract  of 
hops.     Dec.  15. 

XVIII.— FOODS  ;    SANITATION,  WATER 

PURIFICATION ;      AND     DISINFECTANTS. 

(A.) — Foods. 

Applications. 

27,722  and  27,723.  Bond  and  CoUett.  Utilising  whey  for 
dietetic  purpo.ses.     Nov.  29. 

27,775.  Johnson  (Chem.  Fabr.  voriu.  Goldenburg, 
Geromout,  und  Co.).  Manufacture  of  baking  powder.* 
Nov.  29.  , ,      ^ 

27.798.  Henri,  Helbronner,  and  von  Recklmghail-scn . 
Sterilising  water  and  other  liquids  and  ferments.     Nov.  29. 

28,150.  Gottsleben.  Production  of  a  soluble  powder  ftbm 
egg  yolks.     Dec.  2. 

28,371.  Stohr.  Manufacture  of  milk-food  preparations.* 
Dec.  4. 

29,438.  MacDonald.  Manufacture  of  feeding  cakes  for 
animals  aad  extractmg  oil  from  the  seeds  used.     Dec.  16. 

Complete  Specifications  Accepted. 

23,585  (1908).  Sleeman.  Digestive  ferments  and  method 
of  preparing  them.     Dec.   15. 

25,501  (1908).  Veo,  Hall,  and  Goskar.  Aeration  of 
liquids  and  manufacture  of  mineral  waters.     Dec.  8. 

26,939  (1908).  Soc.  Anon,  des  Tabacs  Desintoxiques. 
Removing  nicotine  from  tobacco.     Dec.  22. 

(S.)-^Sanitation;    Water  Ptoific^tiin. 
Applications. 

28,516.  Grossmann.    Drymg  sewage  sludge.     Dec.  7. 

29,032.  Guy.    Bacteria  beds  or  filter  beds.     Dec.  11. 
Complete  Specifications  Accepted. 

23.044  (1908).  Wilton.     See  under  II. 

27,220  (1908).  Ozouair,  Ltd.,  and  Joseph.  Sterilisation 
of  water  by  oxonisation.     Dec.  IC. 

7464  (1909).  Leigh.  Treatment  of  fluids  in  filter  beds. 
Dec.  15. 

12,240  (1909).  Marks  (Dcuenisn  und  Jacobi).  Freeing 
water  from  iron.     Dec  >*. 
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XIX.— PAPER,   PASTEBOARD,   &c. 

Appucations. 

27,950.  Wilbuschewilsch.  Making  puper  or  cardboard 
from  the  husks  of  cottou  seeds.*     Nov.  30. 

28,105.  Peareon  and  Stoneham.  Manufacture  of  fibre 
board.     Dec.  2. 

28,343.  Leaehman.  Finisliing  paper  and  like  materials. 
Dec.  4. 

29,480.  Kuess.  Manufacture  of  paper  pulp  from  the 
fruit  (if  trccs  of  the  cocoanut  tribe.  [Appl.  in  Tunis, 
April  8,  1909.]*     Dec.   16. 

29,.'jl4.  Hankey.  Preparation  and  treatment  of  drawing 
])apcr.     Dee.  16. 

29,.')53.  White  and  Gray.  Towers  for  bleaching  paper 
pulp.*     Dec.  17. 

COMM.ETE  SPECmCATIOMS  ACCBPTED. 

0o.")4  (1909).  Scliloss,  and  Fiirst  Ouido  Donner- 
smai-ck'sche  K)in8tseiden  u.  Acetatwerke.  Manufacture  of 
solutions  of  cellulose  acetate.     Dec.  8. 

15,281  (1909).  Brandenberger.  Manufacture  of  cellulosic 
films.     Dec.  15. 

XX.— FINE  CHEMICALS,   ALK,\LOTDS. 
ESSENTIAL  OILS,  ASD  EXTK.MTS. 

Applications. 

27,908.  Wolt«reck.     Production  of  isoprene.     Nov.  30. 

28,044  and  28,045.  Newton  (Bayer  und  Co.).  Manu- 
facture of  pharmaceutical  compounds.     Dec.   1. 

28,160.  Newton  (Bayer  und  Co.).  Manufacture  of 
pharmaceutical  compounds.     Dec.  2. 

28.182.  Neumann.  Treatment  of  hemoglobin.*     Dec.  2. 

28,361.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  p-amino])henylarsinic  acid.     Dec.  4. 

28,383.  Wootton.  Preparation  of  alkyl  and  aryl  araino- 
derivatives  of  camphoric  acid.     Dec.  4. 

28,618.  Criquebeuf  and  Helbronner.  Production  of  a 
liquid  rich  in  methyl  acx'tate.     Dec.  7. 

28,715  and  28,719.  Newton  (Bayer  und  Co.).  Manufac- 
ture of  pharmaceutical  products.     Dec.  8. 

29,247.  Merck.  Pi-eparation  of  couccnt  rated  solutions  of 
thiosinamine.  [Addition  to  No.  22,533  of  1905.  Ger. 
Appl.,  Keb.  27,  1909.]*     Dec.   14. 

29,439.  Richtcr.  Alkaline  salts  of  acetylsalicylic  acid.* 
Dec.  16. 

29,647.  Kipping.  Synthesis  of  organic  compounds. 
Dec.  18. 

CoMi'i.KTE  Specifications  Accepted. 

26,708  (1908).  Zimmermann  (Chem.  Fabr.  auf.  Action, 
vorni.  E.  Schering).     Manufacture  of  cainphor.     Dec.   15. 


1561  (1909).  Wellcome  and  Barger.  Synthesis  of  a 
physiologically  active  base.     Dec.  8. 

12,745  (1909).  Wetter  (Hoffmann-La  Roche  und  Co.). 
Manufacture  of  guaiocolsulphonic  acid  and  its  salts. 
Dec.  22. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Applications. 

27,818.  Tauleigne  and  Mazo.  Photography  in  colours. 
Nov.  29. 

29,273.  Soc.  Anon,  dcs  Plaques  et  Papiers  Photo- 
graphiques  A.  Lumiere  et  ses  fils.  Manufacture  of  poly- 
chrome surfaces  for  colour  photography,  [Fr.  Appl., 
Feb.  6,  1909.]*     Dee.  14. 

29,460.  Newton  (Bayer  imd  Co.).  Transfer  pictures. 
Dec.  16. 

Complete  Speciotcations  Aocbptbd. 

27,233  (1908).  Mansell  and  Mansell.  Production  and 
reproduction  of  bleached  images.     Dec.  15. 

7932  (1909).  Rieder.  Photographic  powdering  process. 
Dec.  22. 

14,243  (1909).  Ives.  Sensitised  plates  for  use  in  three- 
colour  photography.     Dec.  22. 

XXIL— EXPLOSIVES,   MATCHES,  &c. 

Applications. 

28,237.  Gabbett-Fairfax,  Sankey,  and  Smith.  Explosives,  j 
Dee.  2. 

28,()00.  Hale.    Manufacture  of  explosives.     Dec.  7. 

2S.929.  Delvigne.  Explosives.  [Belg.  .\i)pl.,  April  2,  ] 
1909.]*     Dec.  10. 


XXIIL— GENERAL  ANALYTICAL  CHEMISTRY. 

Application. 

28,467.    Dicker   (Underfeed    Stoker   Co.    of    America). ' 
Analysis  of  gas.*     Dee.  6. 

Complete  Spkcipioation  Accepted. 

26,146  (1908).  Ijemoult,  and  Poulenc  fr^res.  Apparatus 
for  determining  the  calorilio  power  and  composition  of 
gaseous  combustibles.     Dec.   15. 

26,561  (1908).      Hinman.     .Means    for    measuring    or  1 
analysing  mixtures.     Dee.  8-.. 
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cashire, Pith  and  Size  Manufacturer. 

1904.  Appleby,  Jos.,  Famley,  Moor  Lane,  Great  CYosby, 

Liverpool,  Flour  Miller. 

189.5.  Appleby,  Prof.  W.  R.,  911,  .5th  .Street  S.E.,  .Minne- 
apolis, Minn.,  L^.S.A.,  Professor  of  Mining  and 
Jletalhirgy. 

1907.  Applet  on,  Francis  H.,  jun.,  P.O.  Box  81.5,  Franklin, 
Mass.,   U,S.A.,   Rubber  Manufacturer. 

1894.  Appleton,  H.  A.,  63,  Rosedale  Road,  Forest  Gate, 
E.,  Analytical  Chemist. 

1900,  Applevard,  Geo,  H.,  4,  Ash  Grove,  Beverley  Road, 

Hull,  Chemist. 
190.5,  Appleyard.    Jas.    R..    Royal    Technical    Listitute, 

Salford,   Lecturer. 
O.M.  Ai-chbutt.    Leonard,    The   Yews,    Madeley   Street, 

Derby,  Analytical  Cliemist. 

1899,  Archdale,  T,  Henry,  77,  Queen's  Road,  Blackburn, 

Manager  of  Tar  and  Ammonia  Works. 

1904.  Archdale,  Wm.,  21,  Oldham  Road.  Miles  Platting, 

Jlauchester,  Manager  of  Chemical  \Vorks. 

1901,  Ardagh,  Edw.  G.  R.,  Faculty  of    Applied  Science, 

University  of  Toronto,  Canada,  Cliemist, 

1900,  Ardeni,   Ed«.,   Greengates,   Davyhulme,   Urmston, 

Manchester,  Chemist. 
1907,  Armstrong,  Chas.  F.,  Champarun  Sugar  Factory, 
Barrair  Chakiah   P.O.,   Tirhoot   State   RaUway, 
Lidia,  Technical  Chemist. 

1902,  Armstrong,  Edward  E.,  Pennsylvania  Salt  Manufac- 

turing Co.,  Xatrona,  Pa,,  U.S.A.,  Manufacturing 
Chemist. 

1905.  Armstrong.   Dr.   E.   Frankland.  98,   London  Road, 

Reading,   Works  Chemist. 

1899.  Armstrong,  Richard,  Saul  Street  Soap  Works, 
Preston,  I^ancashire,  Soaji  Manufacturer. 

1905.  Armstrong,  Theodore,  115,  Chestnut  Street,  Phila- 
delphia, Pa..  U.S.A.,  President,  Penn,  Salt  Manu- 
facturing Co. 

1905,  Arnold,  Frank  L.,  32,  School  Street,  North  Wobiim, 

Mass.,  L'.S.A.,  Chemist. 

1901,  Arnold,  G.  Edmund,  6,  Kingsfield  Terrace,  Faver- 

sham.  Kent,  Manager  (Cotton  Powder  Co.,  Ltd.). 

1899.  Arnott,  Dr.  G.  W.  Campbell,  c/o  Fertiliser  Manu- 

facturers' Association,  79,  Mark  Lane,  London, 
E.C.,  Agricultural  Chemist. 

1903,  Arnott,  J,  S..  Moros,  42,  2=,  Gijon,  Spain,  Chemist 

and  Metalhiigist. 

1901,  Arundel.  .Arthur  S.  D.,43,  Pixmore  Avenue,  Letch- 
worth.  Herts,  Chemical  Engineer. 

1901.  Asano.  K..  25,  Kitachonyacho,  Kyobashi,  Tokyo, 
■Japan.  Mining  Chemist. 

1906.  A>h.  Chas.  S.,  180,  Towiisend  Street,  San  Francisco. 

•  a!.,  U,S,A.,  Chemist. 
1908.  A^hbury,  J.  W.,  c/o  John  Brown  .and  Co.,    Ltd., 

Laboratory.  Atlas  Works,  Sheffield.  Chief  Chemist. 
1903.  Ashley.   Frank   R.,  P.O.   Box   1605,  Denver,  Colo.. 

U.S.A..  Manufactru-ing  Cliemist. 

1900.  A^hton,  Jas.,  Rhodes  Farm.  Whitoticld.  .Manchester, 

Chemist  and  Manager. 


1890.  Ashton-Bost.  \\.  D.     .Set  lion.  W.  D.  Ashton. 
1885.  AshweU,  J.  H.,  117,  Waterloo  Crescent,  The  Forest, 

Nottingham,  Bleacher  and  Dyer. 

1894.  Ashworth,  Arthur,  Fernhill  Chemical  Works,  Bury, 

Lanes.,  Chemical  Maniufacturer. 
1908.  Ashworth,   D.    Irving,   P.O.    Box   38,   Wappingers 

Falls,  X.Y.,  U.S.A.,  Chemist. 
1908.  Asmus,  Grover  E.,  4011.  Hudson  Boulevard,  West 

Hoboken,  X.J.,  U.S..\.,  Chemist. 
1907.  Aspey,    Urban,    jun.,    Xew   Station    Soap   Works, 

.School  Close,  and  (Journals)   II,  Xerille  Street, 

Leeds,  Works  Manager  and  Chemist. 

1898.  Aspinall.  Thos.,  62,  Giluow  Road,  Bolton,  Analytical 

and  Manufacturing  Chemist, 
1900,  Aston,      Bernard     C,     Agricultural     Department, 
Wellington,  Xew  Zealand,  Chemist. 

1891.  Atkins,  C.  E.,  Teigngrace,  Bycullah  Park,  Enfield. 

N.,  Chronometer  .Maker. 

1885,  Atkinson,  A.  J.,  44,  Stuart  Street,  Cardiff,  Ana- 
lytical Chemist. 

1900.  Atkinson.  Jno.  W.,  Betteravia,  Cal.,  U.S.-\., 
Chemist. 

1905.  Atteaux.  F.  E.,  176,  Purchase  Street,  Boston,  Mass., 
U.S.A.,  Dyestuff  Importer. 

O.M.    Attfield.  Dr.  J.,  F.R.S.,  Ash'lands,  Watford.  Herts. 

1900.  Atwood,    Frank    W..    216.    -Milk    Street.    Boston. 

Mass..  U.S.A..  Chemist. 

1895.  Auchterlonie.     Wm..     c/o     Clark      Thread       Co., 

Newark.  X.J..   U.S.A..   Dyeworks   .Manager. 
1907.  Atichu,  Henry.  Emporium.  Pa..  U.S.A.,  Explosives 
Manufacturer. 

1901.  Auden.  Dr.  H.  .\..  Westwood.  Grasseudale,  Liver- 

pool, Chemist. 
1897.  -\uger,  Chas.  L..  425,  Park  Avenue,  Paterson,  X.  J.. 
U.S.A..  Silk  Dyer. 

1902.  Austin.   J.    H.,   Allscott,   Wellington,    Shropshire, 

Analytical  Chemist. 

1901.  Auty.  Albert  M..  c/o  John  Smith  and  Sons,  Ltd., 

Field  Head  Mills,  Bradford,  Works  Chemist, 

1902.  Avery,  D..  Working  Mens  College,  Melbourne,  Vic, 

.\ustralia.  Teacher  of  Chemistry. 
1890.  Aykroyd,  H.  E.,  Scaitclift'e,  Queen's  Road,  Hkley. 
Y'orks,  Dyer. 

1899.  Aylsworth,  Jonas  W.,  223,  Slidland  Avenue,  East 

Orange,  X.J.,  U.S..\.,  Chemist. 
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1904.  Babb.  Edward  E.,  41,  Central  Wharf,  Boston,  Mass., 

U.S.A.,  Food  -\nalyst. 
1908.  Babington,    Fred.    W.,    Customs    Laby.,    (Customs 

Dept.,  Ottawa,  Canada,  Analyst. 
1895.  Bacon,   Nathaniel   T.,   Peace   Dale,   Rhode  Island, 

U.S.A.,  Chemical  Engineer. 
1897.  Bacon,  Wm,,  4,  Xew  Court.  Lincoln's  Inn,  W.C.. 

Chemist. 

1897.  Bad6ck.     Stanley     H.,    Holmwood,    Westburj-    on 

Trjm,  near  Bristol,  Smelter. 

1898.  Baekeland,  Dr.  Leo,  Snug  Rock,  North  Broadway. 

Yonkers,  N.Y.,  U.S.A.,  Manufacturing  Chemist. 

1902.  Baer.  Dr.   Samuel  H.,  212,  South  7th  Street,  St. 

Louis,  Mo.,  U.S.A.,  Consulting  Chemist. 

1903.  Bailey,  Prof.  E.  H.  S.,  The  Library,  Kansas  Stat* 

Uiiiversit}-,    Lawrence,    Kas.,    V.ii.A..    Professor 

of  Chemistiy. 
1885.  Bailey.  Edwin'M..  Almond  Hill.  Pumphei-ston,  Mid 

Calder,  N.B..  Technical  Chemist.  j(l 
1908.  Bailey,  F.  W..  Ovcr-.-tone.  Robertson  Road.  Buxton. 
1883.  Bailey.  Dr.  G.  K.,  Marple  Cottage,  Marple,  Cheshire. 

(,'hemical  Lecturer. 
1903.   Bailey.   Harold  J..   .Maritime  Coke  Works,   Ponty- 
pridd. .'^.  AVales.  Chenii't. 
1906.  Bailey.  Kali.h  W..  66.  Cherry  Street.  Elizabeth,  X.J.. 

U.S.A..  Chemist. 
1888.  Bailey.  Dr.  T.  Lewis.  13.  St.  .\lban's  Road,  Swansea. 

H.M.  Inspector  of  .\lkali  Works. 
1888.  Bailey.  Walter  P..  Empresa  de  (Jas.  13,  San  Roque. 

Seville.  Spain.  Chemical  Engineer  and  Manager. 
1902.  Bain.  Prof.  Jas.  Watson.  Faculty  of  Ap]ilied  Science. 

The  University,  Toronto.  Out..  Canada.  Chemist.. 
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Baird,  H.  Harper,  14,  Cross  Street,  Hatton  Garden, 

Ijondon,  E.C.,  Laboratory  Furnisher. 
Baird,   Dr.    .Julian   W..    .Massachusetts   College   of 

Pharmacy,   Boston,  Mass.,  U.S.A.,  Professor  of 

Chemistry-. 
Baird,  M.   M.,   18,  Jedb'urgh  Avenue,  Rutherglen, 

Glasgow.  Analytical  Chemist. 
Baird.   Wm.,   o/o   I>ewis   Berger  and  Sons,   Ltd., 

Homerton.  N.E.,  Technical  Chemist. 
Baird,  W.   Raymond,  271,   Broadway,  New  York 

City,  U.S.A.,  Patent  Lawj-er. 
Bairstow,    John,    Burley,  Queen's    Park,    Chester. 

(,'hemical  Works  JIanager. 
Baker,   Arthur,   2,   Carlton  Avenue,   Horns  Cross, 

Greenhithe,  Kent.  Chemist. 
Baker,    (lias.    F.,    Technical   College,  Sunderland, 

Lecturer  in  Chemistry. 
Baker,    F.    Guy    Stirling,    JlaiTvatt's   Lodge,   The 

Forest.  Suaresbrook,  Essex,  Student. 
Baker,  Harry.  Epworth  Hou.se,  Mougliland  Lane, 

Runcorn.  Analytical  Chemist. 
Baker,  H.   Feniniore.  c/o  Thomsen  Oiemical    Co., 

Baltimore,  Md.,  U.S.A.,  President. 
Baker,    John   T.,    c/o   J.    T.    Baker   Chemical  Co., 

Pliillipsburg,       N.J.,       U.S.A.,       Manufacturing 

Chemist. 
Baker,  Julian  L.,  Stainesbury  Holt,  Kingston  Road, 

Staines.   Brewing  and  Sugar  Clicmist. 
Baker,     Theodore,     Fabr.     Xacional    de     Polvoro 

Piquete,  Est.  de  Sao  Paulo,  Brazil,  Analytical 

Chemist. 
Baldwin,  Abram  T..  Solvay  Process  Co..  .Syracuse. 

N.Y..  U.S.A..  Alkali  Manufacturer. 
Baldwin,  F.  H.,  Bergcnport  Chemical  Works,  Bay- 

onne.  N.J.,  U.S.A.,  Sujierintendent. 
Baldwin.   Dr.   H.   B.,  927,   Broad   Street,  Newark, 

N..T.,  U.S.A.,  Chemist  (Dept.  of  Public  Health). 
Ball.  S.  F.,  Hull  Avenue  and  209th  Street,  NewYork 

City.  U.S.A.,  Analytical  Chemist. 
Ballantyne.  Horatio,"  75,  Chancery  Lane,  London, 

W.C.,  Analytical  and  Consulting  Chemist. 
BalKintjnie,  W.  H.,  Ill,  Hatton  Garden,  London, 

E.C.,  Patent  Agcnfs  Assistant. 
Ballard,  Edw.  G..  (ireentield  Cottage,  Hoole  Village, 

Chester.  Alkali  Work.s  Inspector. 
Ballinger.  Jno.,  Free  Library,  Cardiff.  Librarian. 
Bamber,  H.  K..  9,  Victoria  Street.  Loudon,  S.W., 

Consulting  Chemist. 
Bamber,    H.    K.    G.,    Ingress    House.    ( Jreenliithe, 

Kent.   Cement   Works  Chemist   and  Manager. 
Bamford,  Harry,  70,  Duckworth  Terrace,  Bradford, 

Yorks,  Dyer. 
Bampton,  Ceo.  F..  39,  Oliver  Street,  Boston,  Mass. 

U.S.A..  Chemist. 
Bancroft,  John,  Wilmmgton,  Del.,  17.S.A.,  Bleacher 

and  Dyer. 
Banister,    H.    C,    Elmhurst,    Blundellsands,    near 

Liverpool,  Chemical  Works  Manager. 
Bank.s,  Jno.  H..  c/o  Rickctts  and  Banks.  104,  John 

.Street,  New  York  City,  U.S.A..  Mining  Engineer. 
Bannan,  John  F.,  .'.9,  Court  Street,  Nortli  Andover, 

Ma.«s.,   U.S..A.,  themist  (Woollen  Jlill). 
Bannister,  R.,  59.  Treguntcr  Road,  South  Kensing- 
ton, .S.W..  Analytical  Chemist. 
Bannister,  W..  Burvale,  Watford,  Herts,  Manufac- 
turing Chemist. 
Barber,   Percy   S..   Premier   Portland   Cement   Co., 

Ltd.,  Irthlingborough,  Wellingborough,  Chemist. 
Barber.  Capt.  Rene  R.,  Georgetown,  Ont.,  Canada, 

Analytical   (liemist. 
Barden,  Alf..  Far  Bank,  Shelley,  near  Huddci-sfield. 

Glue  and  Size  Maker. 
Bardoi-f.  C.   F..  e/o  St.  Lawrence  Sugar  Refining 

Co.,  :Maisonneuve.  P.Q..  Canada.  Chief  Chemist. 
Bardwell,    Fred    L...    JIas.-iachusctts    Institute    of 

Technolog}-,    Boston,    JIass..    U.S.A.,    As-sistant 

Professor  of  Chemistry. 
Barker,  Hugh  S..  32.  Cumberland  Avenue,  Sefton 

Park,  Liverpool.  I^iboraton-  Fumifsher. 
Barlow,  Clinton  W..  10.3-10.5."  Greene  Street.  New 

York  City,  U.S.A.,  Merchant. 


1908.  Barlow,  Lt.-Col.   Sir  Eilaio  W.  W..  Bart.,  RA.. 

84.    Shooter's    Hill    Road,    Blackheath.    S.E.. 

Superintendent  (Royal  Laboratory,  Woolwich i. 
1901.  Barlow,  John  J..  177,  Manchester  Road.  Aceringtoii. 

Calico  Printer's  Chemist. 

1899.  Barlow,  Wm.,  2,   Delamere  Street.  Higher  Open- 

shaw,  Manchester,  .iVnalytical  Chemist. 

1906.  Barnes,  A.   G.,   Grassmoor  Collieries,   Chesterfield. 

Colliery  Proprietor. 
1891.  Barnes,      Edward    A.,     Suudalen,    Aasenfjorden, 
Norway,  Teclinical  Chemist. 

1901.  Barnes,   Fred.,    1.   Richmond  Villa.   London  Road. 

Milton  Regis,  Sittiugbourne,  Kent.  Pai>er  Mill 
Chemist. 

1905.  Barnes,  F.  V.,  44.  Lucknow  Avenue.  Nottingham, 
Gas  Works  Chemist. 

1884.  Barnes,  H.  J.,  Phoeni.x  Chemical  Works,  Hackney 
Wick,  N.E.,  Manufacturing  Chemist. 

1884.  Barnes.  .Tonathan.  301.  Great  Clowes  Street.  Man- 
chester. Analytical  Chemist. 

O.M.  Barnes,  Jos.,  Grcen  Vale,  Westhoughton,  near 
Bolton.  Lancashire,  Analytical  Chemist. 

1902.  Bamett,   .Marcus  S.,  Colonial  Sugar  Refining  Co.. 

Ltd.,  O'Connell  .^Jtreet,  Sydney.  N.S.W.,'  Aus- 
tralia. Sugar  Works  Chemist. 

1897.  Barnett,  Robt.  E..  9.  Virginia  Road,  Leeds,  Head- 

master (Leeds  Technical  School). 

1904.  Baron,   Wm.    Briscoe,   e/o   The   Fuel   .Saving  and 

Water  Treating  Co..  Ltd.,  2,  Booth  Street.  Albert 
Sijuare,  Manchester.  Chemist. 
O.M.    Barr.  J..  Dinting  Vale,  Dinting,  near  Manchester, 
Chemical  JIanagcr. 

1905.  Bariadongh,  C.  E..  2.  Wood  View  Tenace,  Manning- 

ham,  Bradford,  ( 'hemist. 
1890.  Barraclough.  Wm.  H..  Beechwood,  Mortomley,  near 

Sheffield.  Analytical  Chemist. 
1896.  Banatt,    J.    Treeby,    Bronheulog.    Mostjii.    North 

Wales,  Chemist  and  Manager. 
1890.  Barrett.  Arthur  A..  30.  EndwcU  Street.  Brockley, 

S.E.,  Mauufactuiei-  of  Essential  Oils. 

1907.  Barrett,   John   H..   215,   C.irlton   Street,   Toronto, 

Canada,  .Superintendent. 

1907.  Barrett.   Jlaurici-.   The   Leeds  Fireclay  Co.,   Ltd., 

Burmantofts  Works,  Leeds. 
1890.  Barrie.   D.   McLaurin.   P.O.    Box   103.   Germiston, 
Trausv.ial,  Metallurgist. 

1900.  Barrow.  Jos.,  13.  Tlie  Grove,  Bebington,  Cheshire, 

Chemist. 

1906.  Ban-s.  Chas.  E..  20.  Cariingford  Road,  Hampstead. 

N.W.,  Analyst. 

1905.  Barry,  Eugene,  .\ycr,  Mass.,  U.S.A.,  Leather  Manu- 
facturer. 

1893.  Barton.  C.  E..  c 'o  Whitall.  Tatum.  and  Co..  Flint 
Gliiss  Works,  Millville.  N.J.,  U.S.A..  Technical 
Chemist. 

1903.  Bartripp,    Geo.    F..    20.    Grove   Road.    Wanstead, 

Esae.\'.  Analytical  Chemist. 
1905.  Baruch.  Edgar.  945,  South  Olive  Street,  Los  Angeles, 

Cal..  U..S.A.,  Chemical  Engineer. 
189.5.  Baskcrville.  Dr.  Chas.,  College  of  the  City  of  New 

York.  New  York,  U..S.A..  Professor  of  Chemistry. 

1884.  Bassctt.  H..  26.  Belitha  VilLis.  Barnsbury.  N. 

1908.  Bassett,      Henry,      juu..      Chemical      Department, 

Universitv  of  Livcr|)ool,  Assistant  Lecturer. 

1899.  Bassett.  Wni.  H.,  146.  Litchfield  Street,  Torrington, 

Conn..  U.S.A.,  Chemist. 

1890.  Bate.  William.  Upton  Villa,  Hayle.  Cornwall.  Tech- 
nical Clicmist  (National  Explosives  Co..  Ltd.). 

1903.  Bateman.  A.  H..  34.  Bridge  Avenue.  Hammersmith, 
W..  Chemist. 

1885.  Batty.  R.  B..  Wharucliffe,  Erdington.  ne.ir  Birming- 

ham. Nickel  Works  Manager. 
1903.  Baty.    E.    J..    130.    Edmund   Street,    Birmingham, 

Chemist . 
1903.  Bauer.    tJeo.    W..    032.    Sacramento  Street,    San 

Fraiu'isco.     Cal..     I'.S.A..     Vice-President     and 

Chemi.st  (Hop  and  Malt  Co.). 

1900.  Baur,  Jacob,  67.  Wells  Street,  Chicago.  lil..  U.S..A., 

Liquid  Carbonii-  Acid  Manufacturer. 

1898.  Baxter,  John  G..  Riverview.  Burch  Road.  Rosher- 

ville.  Gravesend,  Kent,  Chemist., 
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O.M.    Baxter,  W.  H.,  Nuthurst,  High  Road,  Streatham, 

S.W.,  Brewery  Director. 
1899.  Bayly,     Francis"   W.,     Church     Cobham,     Suney, 

Assayer. 

1904.  Bayly,  "Harold  G.,   Moatside,   Bedford,   Analytical 

Chemist. 

1908.  Bayly,    Percival    G.     W..    Jlines     Dept.     Laby., 

Spring  Street,  Melbourne,  Victoria,  Government 
iletallurgieal  Chemist. 

1897.  Beadle,  Alec  A.,  W'eudeu,  DawUsh,  South  Devon, 
Electro-Chemist. 

1886.  Beadle,  Clayton,  Halewood,  Sidcup,  Kent,  Con- 
sulting Cliemist. 

1909.  Beal,  J.  H.,  Scio,  Ohio,  U.S.A.,  Professor  of  Phar- 

macy. 

1905.  Bealey,   Herbert   C,   c/o  A.   C.    Bealey  and   Son, 

Radcliffe,      near     Manchester,      Bleacher      and 

Chemical  Manufacturer. 
O.M.    Beanes,    E.,    Jloatlands,    Paddock    Wood,    Kent, 

Manufacturing  Chemist. 
19U8.   Beardmore,  Walter  W.,  Acton  West,  Ont.,  Canada, 

Leather  Tanner. 

1907.  Beardsley,    Dr.    Ailing    P.,    165,    Miner\-a    Street, 

Derbv,  Conn.,  U.S.A..  Chemist  (Sew  Haven 
Gas  Co.). 

1908.  Beasley,  Fred.  G.,  44,  Green  Street,  Smethwick,  near 

Birmingham,  Metallurgical  Chemist. 
1905.  Beasley,  Jno.  K.,  c/o  The  Broomassie  Mines,  Ltd., 
Broomassie,  Gold  Coast  Colony,  W.  Africa,  vid 
Lekondi,  Metallurgical  Chemist. 

1883.  Beaven,  E.   S.,  5,   Boreham  Terrace,  Warminster, 

Wilts,  Maltster. 

1897.  Beaver,  Chas.  J.,  Holme  Lea,  Ashley  Road,  Hale, 

Cheshire.  Chemist. 

1905.  Beckers,  Dr.  Wm..  117.  Hudson  Street,  New  York 

City,  U.S.A..  Chemist. 
O.M.    Beckett,  G.  H..  Hartford.  35,  South  Beach  Avenue, 
Ardrossan,  Scotland,  Analytical  Chemist. 

1898.  Beckett,  Jos.  H..  41,  Serpentine  Road,  Egremont, 

Cheshire,  Analytical  Chemist. 

1899.  Bedford,  Alf.  C,  26.  Broadway,  New  York  aty, 

U.S.A.,  Chemical  Merchant. 
1891.  Bedford,  Chas.  S.,  Rocella.  Weetwood,  Headingley, 

Leeds,  Manufacturing  Chemist. 
1891.  Bedford,    Jas.    E.,    Messrs.    Wood    and    Bedford, 

Airedale  Chemical  Works,  Leeds,  Manufacturing 

Chemist. 
O.M.    Bedson.     Prof.     P.     Phillips,     Armstrong    College, 

Newcastle-on-Tyne.  Professor  of  Chemistry. 

1901.  Beevers,  Clifford  J.,  c/o  Brotherton  and  Co.,  Ltd., 

Holmes  Street.  Dewsbury  Road.  Leeds  ;  and 
(Jnls.)12,ParishGhyllRoad.Ilkley,Yorks,Analyst. 

1899.  Behr,  Dr.   Arno.  432,  Ariington  Court,  Pasadena, 

Cal.,  U.S.A..  Chemist. 
1903.  Behrend,   F.,   54,   Front  Street.   New  York   City, 

U.S.A.,  Importer  of  Chemical  Stoneware. 
O.M.  Beilby,  Dr.  George  T..  F.R.S..  11,  University  Gardens, 

Glasgow,  Chemical  Engineer. 

1906.  Belden,  A.  W.,  Fuel  Testmg  Plant,  U.S.  Geological 

Survey,   Denver,  Colo.,   U.S.A.,  Coke  Expert. 

1906.  Bell,  H."N.,  Tay  Street,  Invercargill,  New  Zealand, 

Company  Manager. 

1884.  Bell.     Sir  "Hugh,     Bart.,     Middlesbrough-on-Tees, 

Soda  and  Iron  Manufacturer. 

1900.  Bell.   Hugh   P..    17,   Tothill   Street,    Westminster, 

S.W.,  Chemist. 
O.M.   Bell,  J.   Carter.   Bank  House.  The  Cliff,     Higher 

Broughton,  Manchester,  Public  Analyst. 
1886.  Bell,   J.   Ferguson.   Derby  Gas    Light    and   Coke 

Co.,  Derby,  Gas  Engineer. 

1907.  Bell,  Marcus,  Explosives  Dept.,  423,  Flinders  Lane, 

Melbourne,  Victoria,  Chemist. 
1905.  Bell,  Miss  M.  M..  Tulane  University  Library,   New 

Orleans,  La.,  LT.S.A.,  Librarian. 
1903.  Bell,  P.  Carter.  .Millburii.  N.J.,  U.S.A.,  Chemical 

Manufacturer. 

1902.  Bement,  .\lburto.  2114,  Fisher  Building,  Chicago, 

HI.,  U.S.A.,  Consulting  Mining  Engineer. 
O.M.    Bendix,  D.,  371,  Romford  Road,  Forest  Gate,  E., 
Managing  Chemist,  British  Alizarin  Co.,  Ltd. 


1897.  Benfey,  Dr.  Hans,  65,  Birchfields  Road,  Rusholme, 
Manchester,    Manufacturing    Chemist. 

1907.  Bengough,    Guy    D.,    The    University^,    Liverpool, 

Lecturer  on  Metallurgy. 

1903.  Benham,    Keith,    Deans   Hill,   Stafford,    Analytical 

and  Consulting  Chemist. 

1902.  Benjamin,  Albert,  Springbrook  Works,  Middleton 
Road,  Oldham,  Bleach  and  Dyeworks  Manager. 

O.M.  Benjamin,  Dr.  M.,  Smithsonian  Institution,  Wash- 
ington, D.C,  U.S.A.,  Consulting  Chemist. 

1908.  Benkert.   Arthur  L.,  c/o  Cassella  Color  Co.,   182, 

Front  Street,  New  York  City,  U.S.A.,  Chemist 
and  Salesman. 

1904.  Benn,  R.  H.  D.,  16,  Springfield  Avenue,  Westmount, 

Montreal,  Canada,  Analytical  Chemist. 

1899.  Bennett,  Alex.   H.,  c/o  G.  H.   Ogston  &  Moore, 

Catania.  Sicily,  Chenust. 

1901.  Bennett,  Arnold,  c/o  Montreal  Steel  Works,  Ltd., 

St.  Patrick  Street,  Montreal,  Canada,  Chemist. 
1907.  Bennett,    H.    Gamer,    Leather    Industries    Dept., 
The  University,  Leeds,  Leather  Chemist. 

1902.  Bennie,  P.  McN.,'P.O.  Box  29,  Niagara  Falls.  N.Y'., 

U.S.A.,  Consulting  Chemist. 

1909.  Benson,  George  F.,  Edwardsburg  Starch  Co.,  164, 

St.  James  Street,  Montreal,  Canada,  President 
and  Managing  Directoi". 

1906.  Benson,  Richard  W.,    c/o  Geo.  Craddock  &  Co., 

Wakefield,    Yorks,    Analytical    Chemist. 

1905.  Bentley,  Prof.  W.  B.,  42,  Morris  Avenue,  Athens,. 

Ohio,  U.S.A.,  Professor  of  Chemistn,-. 
1901.  Bentley,    Wm.    H.,    12,    Cromwell    Te'rrace,    Irlam, 

near  Manchester.   Technical   Chemist. 
1890.  Bentz,    Ernest,    107,    Shaw    Lane.    Dinting,    near 

Manchester,  Lecturer  on  Dyeing. 

1905.  Berge,  Henry  vom,  c/o  Schoellkopf  &  Co..  Perry  and 

Mississippi     Streets,      Buffalo.     N.Y^.,     U.S.A., 

Manager. 
1884.  Beringer,  J.  .J.,  Basset  Road,  Camborne,  Cornwall, 

Metallurgist. 
1893.   Berk,  Fred.  W.,  1,  Fenchurch  Avenue,  London,  E.G., 

Chemical  Manufacturer. 

1907.  Berk,  Paul  F.,  1,  Fenchurch  .4 venue,   London,  E.G., 

1908.  Berlinerblau.     Dr.     Josei)h,     8.     Szpitalna    Street, 

Warsaw,  Russian  Poland,  Industrial  Chemist. 

1900.  Bermingham,  Jno.,  jun..  Room  317,  Union  Trust 

Building,  San  Francisco,  Cal.,  U.S.A.,  Super- 
intendent. 
1889.  Bernard,  Jas.,  jun.,  Ranipet.  North  Arcot,  Madras 
Presidency.  India  ;  and  (Jnls.)  c/o  Chas.  Hadfield. 
Viaduct  House.  Dinting,  near  JIanchester, 
Chemical  Works  Manager. 

1897.  Berry,    Albert    E..    Ontario,    Snaresbrook,    Essex, 

Works  Manager. 

1906.  Berry,  Arthur  J.,  5,  University  Gardens,  Glasgow, 

Student  of  Chemistry. 
1883.  Berry,    E.    E.,    Bordighera,    Italy,    and    (Joumala) 

c/o  C.  H.  Grinling,  17,  Rectory  Plaoe,  Woolwich,. 

S.E.,  Technical  Chemist. 
1889.  Berry,  G.  F.,  9,  Musgrove  Road,  Jerningham  Road,. 

New  Cross,  S.E.,  Chemical  Works  Manager. 

1903.  Berry,  W.  G.,  329,  West  83rd  Street,  New  York 

Ci'ty,  U.S.A..  Chemist. 

1909.  Beskow.  K.  J.,  Skanska  Suiierfosfat  och  Svofvelsyr& 

Fabriks      A.B.,    Helsingborg,     Sweden,     Head 
Engineer. 
1886.  Best,  Dr.  T.  T..  Hardshaw  Brook  Chemical  Works. 
St.  Helens,  Lancashire,  Technical  Chemist. 

1907.  Bettermann,  Heinrich,  Doemitz-ou-Elbe,  Germany^ 

Explosives  Works  Jfanagcr. 

1901.  Betts,  Anson  G.,  Troy,  N.Y.,  U.S.A.,  Chemist. 
O.M.    Bevan.  E.  J.,  4,  New  Court,  Lincoln's  Inn,  London, 

W.C..  Public  Analyst  and  Consulting  Cliemist. 
1900.  Bevan,   Jno.   W.,    Risedale.   St.   James'   Crescent, 

Swansea,  Manager  of  Metallurgical  U'orks. 
O.M.    Beveridge  Jas.,  c/o  Miramichi  Pulj)  and  Paper  Co., 

Ltd.,  Chatham,  N.B.,  Canada,  Pulp  and  Paper 

Manufacturer. 
1909.  Bewick,   R.  M..  c/o  United  Alkali  Co.,  Ltd.,  30. 

.James  Street,  Liverpool,  Traveller. 

1898.  Bhattacharyya,  Hari])ada.  Gun  and  Shell  Factory, 

Ishapore,  Bengal,  India,  Chemist. 
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Biach,  Dr.  Ludwig  K.,  223,  Central  Avenue,  Nor- 
wich, Conn.,  U.S.A.,  Chemist  and  Colorist. 
Bianchi,  Harold,  c/o  L.  il.  Booth  Co..  136,  Libertj 
Street,     New    York    City,     U.S.A.,     .Analytical 
Chemist. 
1896.  Bibby,  John,  c/o  J.  Bibby  &  Sous,  Formby  Street, 
Liverpool,  Chemist. 
Bickerdike,   W.  E.,  Bryer's  Croft,  Wilpshire,  near 

Blackburn,  Manufacturing  Chemist. 
Biekerstalle,  Robt.,  c/o  Thomas  and  Green,  Ltd., 
Soho     Mills,     Wooburn     Green,     S.O.,    Bucks., 
Chemist. 
Biclecki,     Dr.   Jan,    CO,    Krakowsld   Przedmi^aoie, 
Warsaw,  Poland,  Chemist. 
1908.  Bicrbaum,  E.  C,  Monona,  Iowa,  U.S..'i.,  Assaver. 
1903.  Bierwirth,  L.  W.,  P.O.  Box  863,  Rio  do  Janeiro, 

Brazil,  Civil  Engineer. 
1884.  Biggart,  J.    \\m.,  29,  Cathcart  Street,  Greenock, 
X.B.,  Analytical  Chemist. 
Biggart,    \\m.    L.,   Rossarden,    Kilmalcolm,   N.B., 

Public  Analyst. 
Biggs,    B.,    110,    Cannon    Street,    London,    E.C., 

Chemical  Merchant. 
Billing,  H.  S..  42,  Kingslcy  Road,  Mutley,  Plymouth, 
.Vnalytical  and  .Managing  Chemist. 
1896.   Billings,  Edgar  F..  178.  Krccport  Street,  Dorchester, 

Mass.,  U.S.A.,  Maiuifactnring  Chemist. 
1896.   Billington,    Chas.,    juii..    Heiniath,    Porthill,    Long- 
port,  Staffordshire,  Metallurgist. 
1903.  Binns,  John  H.,  Thonitield,  Mystic  Pond,  Methuen, 
Mass..  U.S.A.,  Dyer  and  Finisher. 
Bird,  Arthur  W.,  c/o  S.  Berger  &  Co.,  Bromley-by- 

Bow,  E.,  Works  Engineer. 
Bird,  Cliarles  S.,  jun..  East  Walpole,  Mass.,  U.S.A., 
Paper  Maker. 
1896.  Bird,  Jno.  B.,  Minver  House,  61,  Bateman  Street, 

Cambridge.  Manure  Manufacturer. 
1907.  Bird,  Dr.  R.  M.,  University  of  Virginia,  Charlottes- 
ville, Va.,  U.S.A.,  Professor  of  Chemistry. 
1895.  Bird,    Wm.    R.,    (communications)    125,    (ioddard 
Avenue  ;   (Journals)  Laboratory,  G.W.R.  Works, 
Swindon.  Wilts,  Analytical  Chemist. 

1902.  Bird,  W.  Robt.,  217,  Newport  Road,  Cardiff,  Oil 

Merchant. 
Birley,   R.   K.,  c/o  Chas.  Macintosh  and  Co.,  Ltd., 
Cambridge     Street,     Manchester,     India-rubber 
Manufacturer. 
Bishop,   A.   Conway,  Three  Mills  Lane,   Bromley- 
by-Bow,    E.,   Manufacturing   Chemist. 
1884.  Bishop,  Fred,  c/o  Burmah  Oil  Co..  I'.O.   Box  67, 
•  Rangoon,    Burmah,   Technical   Chemist. 

1903.  Bishop,  Howard  B.,  609.  Greene  Avenue,  Brooklyn, 

N.Y.,  U.S.A.,  Chemist. 
1903.  Bishop,  J.  T.  F.,  Chemical  Club,  Victoria  Hotel, 

Manchester,  Secretary. 
1905.  Bixby,  Willard  G..  104,  Hester  Street,  New  York 

City,  U.S..A.,  Blacking  Manufacturer. 
Bjerrcgaard,  .\ugust  P.,  Box  322,  Las  Cruces,  New 

Mexico,  U.S.A.,  Farmer. 
Black,  J.  Wyclif,  20,  Mardale  Crescent,  Edinburgh, 

Analytical  Chemist. 
Black,  W.  Geoffrey.  St.  John's  House,  Christchurch 

Road,  Norwich,  Chemist. 
1908.  Blackhall,  Bertram,  48,  Frontenac  Street,  Kingston, 

Ontario,  Canada,  Manufacturing  Chemist. 
1894.  Blackmore,  H.  S..  612  F.  Street,  X.W.,  Washington, 

D.C.,  U.S.A.,  Industrial  Chemist. 
1896.  Blagden,  Victor,  50-51,  Lime  Street,  London,  E.C., 

Chemical  Merchant. 
1883.  Blagden,  \A'.  (>..  The  Manor  House,  Harting,  near 

Peterslield,  Chemical  Merchant. 
Blair,  Andrew  A.,  406,  Locust  Street,  Philadelphia, 

Pa.,  U.S.A..  Analytical  Chemist. 
Blake,  Jas.,  Thames  Sugar  Relinery,   Silvertown, 

E.,  Manager. 

1890.  Blakey,  A.  J.,  Dudbridge  Mills,  Stroud,  Gloucester- 
shire, Dyer. 
1893.  Blears,  John,  c/o  Langworthy  Bros,  and  Co.,  Ltd., 

Greengate  Mills.  Salford,  Dyer  and  Calico  IMnter. 
O.M.    Bles,   .\.  J.   S..   32,   Chorlton  Street,   Manchester, 

Chemical  Merchant. 
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1896. 
1907. 
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1883. 


1905. 
1904. 


1902. 


1897. 
1884. 


1908.  Blichfeldt,  S.  H..  Cioss  Deep,  Osterley  i'ark  Road, 
Southall,  Middlesex,  Bacteriologist  and  Fer- 
mentation Chemist. 

I'JOo.  HIiss,  H.  J.  W.,  o/o  The  Thames  VaniisU  Co., 
Island  Wharf,  Hainham,  Essex,  Chemist. 

1889.  Bloede.    \ictor    (i..    Station    D.,    Baltimore.    Md., 

U.S.A.,  .Manufacturing  Chemist. 
1908.  Blomeley,  Adam  Y'.,  Canada  Sugar  Retiuery,  Ltd., 

Montreal,  Canada,  Chemist. 
1891.  Bloomer,     Fred.    J.,     Penpont,     Clydach.    R.S.O., 

Glamorgan,  Nickel  Works  Manager. 
1886.  Blount,    Bertram.    Ltiboratory,    76   and    78,    Y'ork 

Street,  Westminster,  S.W.,  Analytical  Chemist. 
1888.  Bloxam,    A.    G.,    105,    Birkbeck    Bank    Chaml)ers, 

Hollx)rn,  W.C,  Chemist  and  Patent  Agent. 

1890.  Bloxam,    W.    PopplewoU.    Clothworkers    Research 

Laboratory,    The    University,    Leeds,    Research 

Chemist. 
1903.  Blumenthal.  Lionel,  The  Lindens.    Stanley  Road, 

Broughton  Park,  Manchester,  Chemist. 
1886.  Blundstonc,  E.   R..  77,   York  Street,  Westminster, 

S.W.,    and    (Journals)    Heathfield,    Park    Road, 

Hampton  Hill,  .Middlesex.  Consulting  Chemist. 
1908.  Blyth,  Jas.  R.,  c/o  I'enketh  Tannery  Co.,  I'enketh, 

near  Warrington,   Ijcather  Trades  Chemist. 

1906.  Blyth,    M.     Wynter.     The     Lodge,     Ardsley,    near 

Barnsley,  Yorks,  .Analytical  and  Consulting 
Chemist. 

1905.  Blyth,  Thomas  R.,  Uphall  Chemical  Works.  Ilford, 
Essex.  Analytical  Chemist. 

1908.  Blythe.  Fred.  "C,  Holland  Bank,  Church.  Lanca- 
shire, Chemical  Manufacturer. 

O.M.  Boake,  A.,  Wartim  Road,  Stratfoi-d.  E..  Manu- 
facturing Chemist. 

1888.  Boake,  Eduumd  J..  Al)erffraw,  Nursery  Koad, 
Loughton,  Essex,  .Manufacturing  Chemist. 

1899.  Boehm,  Fred.,  16,  .Ivwry  Street,  l^ndon.  E.C., 
Chemical  Agent  and  Merchant. 

1898.  Bogert.  Prof.  Marston  T..  Dejiartment  of  Organic 
Chemistry,  Columbia  University,  New  Y'ork  City, 
U.S..A.,  In.structor  in  Organic  Chemistry. 

1903.  Boissevain,  Chas.  K.  H.,  92,  van  Eeghenstraat, 
Amsterdam,    Holland.    Chemical    Manufacturer. 

1903.  Bolam.    Dr.   H.    W.,   2.   Summertield.   Leith.   N.B., 

Lecturer  on  CTiemistrv. 

1907.  Boley,    \Aalter,    Uoi-dingen    am    Rhein,    Germany, 

Manufacturing  Chemist. 
1901.    Holton.  E.  Kiehanls,  Hi,  Flanchford  Road.  Ravens- 
court   I'ark,   W..   -Manufacturing  Chemist. 

1905.  Bond,   John.   Crowlands.   Southport.   Engineer. 

;    1905.  Bond.  Josiah,  Patagonia.  Arizona,  U.S..Ai.,  Mining 

Engineer. 
1    1905.  Boue,  Dr.  W.  A..  F.R.S.,  West  House,  Lidgett  Park 
Roa<l,  Ronndhay,  Leeds,  Lecturer  in  Chemistry 
and  Metallurgy. 
1892.  Bookman.  Dr.  S.,  9,  East  62nd  Street,  New  Y'ork 

City,  U.S.A..  Chemist. 
1888.  Boor,  Leonai-d  G..  21,  Mincing  Lane,  London,  E.G., 
Chemical  Merchant. 

1896.  Boot,  John  C,  Engineer's  Office,  Delft,  Holland, 

Chemist. 

1908.  Booth,  .los.   W.,  Atlantic  Mills,  Providence,  R.I., 

U.S..A.,  Superintendent. 

1904.  Booth,  X.   I'arr,  Laboratory.  Cadbury  Bros.,  Ltd., 

Bournvillo,  near  Birmingham,   Chemist. 

1894.  Booth.  Rnbt.,  110,  Cannon  Street,  Ix)ndon,  E.C., 
Engineer. 

1891.  Boothby,  Chas.,  Box  1127.  G.P.O.,  Sydney,  N.S.W., 
Chemist. 

1903.  Boral.  Roliin.  Rhodes  Mount.  Rhodes,  near  Man- 
chester. Works  Manager. 

1897.  Borlaiul.    C.    R.,    P.O.    Box    (>S3,    Concord.    Mass., 

U.S..\.,  Smokeless  Powder  Manufacturer. 
O.M.  Borland,  W.  D.,  Beacon  Lodge.  Bean,  tiVi  Dartford, 
Kent,  Manufacturer  of  Explosives. 

1906.  Bomett,    S..   .\iidreaskloster   12,   Koln,   Germany, 

Technical  Chemist. 
1903.  Boroschek,  Dr.  L..  24,  West  82nd  Street,  New  York 

City,  U.S.A..  Chemist. 
1908.  Bo.se."  R.,   92/5.    I'pix-r   Cinulur   Road,   Calcutta, 

India,  Cliemical  Works  Manager. 
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1903.  Bossi,  Dr.  Arnold  L.,  Arnold  Print  Works,  Xorth 

Adams,  Mass.,  U.S.A.,  Assistant  Manager. 
1890.  Bost,    W.    D.   Ashton,    Cartvale     Chemical   Works, 

Paisley,  N.B.,  Chemical  Manufacturer. 
O.M.  Bothamley,   C.   H.,    Weston-super-Mare,    Somerset, 

County  Director  of  Technical  Instruction. 
1890.   Bott,  Dr"  W.  Norman.     Sec  Norman-Bott,  Dr.  W. 

1884.  Bottinger,    Dr.   H.   T.,   Elberfeld,   Germany;    and    ' 

(subs.)  e/o  The  Bayer  Co.,  Ltd.,  19,  St.  Dimstan'e 
Hill,  E.C..  Colour  Manufacturer. 

liHil.  Bottomley,  Dr.  J.  Frank,  c/o  The  Thermal  Syndi- 
cate, Ltd.,  Xeijtime  Road,  Wallsend-on-tyne, 
Consulting  Chemist. 

190r..  Bottomley,  W..  c/o  The  United  Alkali  Co..  Ltd., 
Fleetwood  Salt  Works,  Fleetwood,   Engineer. 

O.M.  Boulton,  H.  E.,  64,  Cannon   Street,  London,  E.C, 

Chemical  Manufacturer. 
CM.  Boulton,  Sir  Samuel  B.,  Bart.,  64,  Cannon    Street, 
London,    E.C,    Chemical   Manufacturer. 

1883.  Boulton,  T.  S.,  14,  Freegrove  Road,  Caledonian 
Road,  X.,  Manager. 

1905.  Bourne,  Lvman  M..  820,  Xostrand  Avenue,Brooklvn, 
X.y.,  U.S.A.,  Chemist. 

1906.  Boutwell,  Arthur  T.,  c/o  Smith  &  Dove  Manu- 
facturing Co.,  Andover,  Mass.,  U.S.A.,  Bleacher 
and  Dver. 

1904.  Bowden,  "  Thos.,     87,     Todmorden     Road,     Little- 

borough,  Lanes..  Dyer  and  Chemist. 

1905.  Bowen,    Henry,    28,    X'^orwood    Avenue,    Buffalo, 

X.y.,  U.S.A.,  Secretary. 

1906.  Bowen,  Ralph  A.,  c/o  National  Aniline  &  Chemical 

Co.,  36,  Purchase  Street,  Boston,  Mass.,  U.S.A. 

1885.  Bowen,  S.  B.,  Brickfield  Chemical  Works,  Llanelly, 

South  Wales,  Chemical  Manufacturer. 

1888.  Bower,    Frank.    Brewery   House,    Spitallields,    E., 

Analytical  CTiemist. 
1897.   Bower,  Wm.  H.,  29th  Street  and  Gray's  Ferry  Road, 
Philadelphia,    Pa.,    U.S.A.,    Chemical    Manufac- 
turer. 

1906.  Bowers,    H.    L.,    Port    Hope,    Ontario,    Canada, 

Chemist  and  Metallurgist. 

1892.  Bowes,  Harry,  Staveley,  Broomfield  Road,  Heaton 

Moor,  Stockport,  Analytical  Chemist. 

1889.  Bowing,   Jno.,    Church   Walk,   Wandsworth,   S.W., 

Consulting  Chemist. 

1883.  Bowley,  Jos.  John,   Wellington   Works,   Battersea 

Bridge,   and    (Journals)    64,    Redcliffe    Gardens, 

London,   S.W.,   Chemical   Manufacturer. 
1899.  Bowley,  J.  Plunkett,  63,  Beaufort  Mansions,  Chelsea, 

London,  S.W.,  Varnish  Manufacturer. 
1S83.  Bowman.  Dr.  F.  H.,  4,  Albert  Square,  Manchester, 

Clieniical  Manufacturer. 
1908.  Bowman.    Fred.    C,    c/o    Nichols    Chemical    Co., 

Tweed,  Ont.,  Canada,  Chemist. 
1894.  Bowman,   Jas.    H..   .509,   Ontario   Street,   London, 

Ont.,  Canada,  Chemist. 

1884.  Bowman,  R.,  c/o  Bowman's  Ltd.,  Lj'thgoe's  Lane, 

Warrington,   Chemical   Manufacturer. 

1907.  Bowman,  Richard  S..  The  Cerebos  Works,  Greatham, 

vid  Stockton-on-Tees.  Chemist. 
1896.  Bowman,  Walker.  39,  Cortlandt  Street,  New  York 
City,  U.S.A.,  Chemist. 

1904.  Boyce,   Framroze   H.,   near   Fire   Brigade   Station, 

Fort,   Bombay,   India,    Technical   Chemist. 

1893.  Boyce.   Frank,   c/o  Goodall,   Backhouse,  and  Co., 

White  Horse  Street,  Leeds,  Technical   Chemist. 
O.M.  Boyd,  W.,  JUne  Office,  Frankfort,  Pilgrim's  Rest, 

Transvaal.   Technical   Chemist. 
1899.  Boyes.   Herb.   J.,   c/o   Boyes   &   Kirk.   Fabrica  de 

Tecidos,  Belemzinho,  Sao  Paido,  Brazil,  Chemist. 

1905.  Brabrook,  G.  Hale,  Box  333,  Taunton,  Mass.,  U.S.A., 

Manufacturer. 

1906.  Bracegirdle,  Harold  W.,  13,  Alan  Road,  Withington, 

Manchester.  Chemist. 
1885.  Bradbum,  .J.  A.,  311,  Montgomery  Street,  Syractise, 

N.Y.,  U.S.A.,  Manufacturing  Cliemist. 
1902.  Bradbury,  S.,  Ferncliffe,  Milton  Grove,  Glcbelands 

Road.  Ashton-on- Mersey,  Chemist. 
1895.   Bradford,     Henry,     Pampas    Cottage,     Goodwood, 

Chichester,  Analytical  Chemist. 
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1897. 
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O.M. 
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Everett  B.,  1838,  Chicago  Avenue, 
Evanston,  111.,  U.S.A.,  Maniifacturing  Chemist. 

Braithwaite,  Isaac,  Holly  Croft,  Kendal,  West- 
moreland,   Dx-ysalter. 

Braithwaite,  Jno.  O.,  Holme  L.T.cey,  Warren  Road, 
Chingford,  Essex,  Pharmaceutical  Research 
Chemist. 

Brame,  J.  S.  S.,  67,  Coleraine  Road,  Blacklic-.ath , 
S.E.,  Demonstrator  in  Chemistry. 

Bramham,  W..  Bank  Chambers,  300,  ilare  Street, 
Hackney.  X.E.,  Chemical  Engineer. 

Bramwell,  G.  H.,  Cowley  Hill,  St.  Helens,  Lan- 
cashire, Alkali  Manufacturer. 

Brandeis,    R.,    Oesterreichischer   Verein   f.    Chem. 

Aussig,       Austria, 


North    16th    Street, 
Chemical   Salesman. 


und      Metall.      Produkte, 
Chemical  Manufacturer. 
Branegan.    Jas.    Aug.,    555, 
Philadelphia.    Pa.,    U.S.A., 
Branson,    F.    W.,    Wynneholme,    Far    Headinglq^ 

Leeds,  Pharmaceutical  Chemist. 
Brassard,    Fred,    a,    46,    Vicar    Lane,    Bradford, 

Yorks,  AniUne  Dyestuff  Importer. 
Brearley,    Harry,    c/o    The    .Amalgams   Co.,  Ltd.. 
Attercliffe  Road.,  Sheffield,  .-Vnalytical  Chemist. 
Breckeniidge,     John     E .     American     Agricultural 

Chemical  Co.,  Carteret,  N..J.,  U.S.A.,  Chemist. 
Breffitt,   Wm.,   Glasshoughton,   Castleford,    Yorks, 

Glass  Manufacturer. 
Bregowsky,  Ivan  M.,  c/o  Crane  Co.,  519,  South 

Canal  Street,  Chicago,  HI.,  U.S.A.,  Chemist. 
Brettell-Vaughan,  E.,  22,  Vardens  Boad,  Battersea, 

S.W.,  Storage  Batt'jry  Analyst. 
Bren-is,    E.    T.,    31,  Belgiave    Road,    Leyton,  E., 

Chemist. 
Breyer,  Theodor.    603.  Central    .\venue,  Wilraette, 

m.,  U.S.-4.,  Chemist. 
Briant,   L.,   24,   Holborn   Viaduct,   London,   E.C, 

Analytical  Chemist. 
Brierley,  J.  T.,  Highfield,  Golden  Hill,  Leyland,  near 

Preston,   Lanes.,   Analytical   Chemist. 
Briggs,  J.  Burnett,  Vauxhall  Soap  Works,  6,  Black- 
stock  Street,  Liverpool,  Soap  Manufactuier. 
Briggs,  J.  F.,  2,  Frankfort  Road,  Heme  HiH,  S.E., 

Technical   Chemist. 
Briggs,  T.  Lynton,  188,  Central  Avenue,  Flushing, 

Long  Island,  N.Y.,  U.S.A.,  Technical  Chemist. 
Bri.stol,  Dr.  H.  Stanley,  U.S.  Dept.  of  Agriculture, 

Forest     Service,     Washington,     D.C,     U.S.A., 

Chemist. 
Bristow,  G.  W.,  c/o  Walter  J.  Crook,  10,  Eastcheap, 

London,  S.C,  Chemical  ilanager. 
Broadbent,    H.,  c/o  C!oodall,  Backhouse,  and  Co., 

Sovereign  Street,  Leeds,  Chemist. 
Broadhnrst,   AV.    Homer,   290,   Lafayette   Aveaue, 

Brooklyn,  N.Y.,  U.S..\.,  Chemist. 
Brock,  Arthru',  Firework  Factory,  Sutton,  Surrey, 

Firework  Manufacturer. 
Brock,  J.,  Gwern-Tyno,  Colwyn  Bay,  North  Wales, 

Chairman  of  L'nited  .-Vlkali  Co.,  Ltd. 
Brooke,  C.  B.,  jun.,  Colne  House,  Brantham,  near 

Manningtree,   Xylonite   Manufacturer. 
Brooke,  Jno.  R.,  Government  Laboratory,  Singa- 
pore, S.S.,  Chemist. 
Brookes,  E.  A.,  c/o  The  Chilian  Mills  Co.,  Ltd., 

Chiguayante,  Concepcion,  Chile,  Chemist. 
Brookman,   Fred.  W.,   6.  West   Street,   Rochdale, 

Manure  Works  Manager. 
Brooks,  Cecil  J.,  c/o  The  Borneo  Co.,  Ltd.,  Kuching, 

Sarawak,   Metallurgist. 
Broome,  .James  S.,  18,  Seedley  Park  Road,  Pendle- 
ton, Manchester,  .Science  Lecturer. 
Broome,  Jos.,  5,   Webster  Terrace,  Roselle  Park, 

N.J.,  U.S.A.,  Chemical  Engineer. 
Brothers,  Wm.,  8,  Mayfield  Road,  Kersal,  Salford, 

Chemical  Manufacturer. 
Brotherton,    E.    A.,    M.P.,    Commercial   Btiildings, 

I.«eds.  Ammonia  Distiller. 
Bromi,  Prof.  A.  Cnim,  F.R.S.,  8.  Belgrave  Crescent, 

Edinburgh,   Professor  of   Chemistry. 
Brown,  Prof.  Adrian  .1.,  West  Heath  House,  North- 
field,  near  Birmingham,  Professor  of  Brewing. 


Till. 
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1902.  Brown,  A.  H.  U.,  133,  Kent  Street,  London,  Ont.,       1894. 

Canada,    Jletallurgist. 
1891.  Binwn.  Cajsar  R.,  23.  Oower  Road,  Forest  Gale,  E.,       1887. 

A\'orks  Foreman. 
O.M.  Brown,  D..  !)3,  Abbey  Hill,  Edinburgh,  Chemical 

JIaniifacturer.  O.M. 

O.il.  Brown.   II..    Donaghmore,   Tyrone,   Ireland,    Soap 

iliinufaitiuer. 
1890.  Brown,  Edw.  Hilton,  c/o  W.  Ropes  and  Co.,  St.        1902. 

Petereburg,  Russia,  Analytical  Chemist. 

1903.  Brown,    Frank   C,    P.O.    Bo.\   211,    Framinghara,       1894. 

Mass.,  U.S.A..  Foreman. 
1908.  Brown.   Francis  Harmar,   Wootton  \Vawen,   War-        1904. 

wickshire.  Engineer. 
1894.  Brown,    Geo.    E..    c/o    "  The   British    Journal    of        1903. 

Photography."    24.    Wellington   Street,    Strand, 

London.  W.'f..  Chemist.  1908. 

1906.  Bron-n.  Harrv  F..  Room  917.  Du  Pout  Building, 

fl  Wilmington.  Del..  U.S.A..  Chemist.  1905. 

905.  Brown.  Hawthorne  J. ,507,  Mansion  House  Chambers, 
Qucin  \ictoria  Street,  London.  E.C,  Paper 
ilaker.  ,    1894. 

O.M.  Bro\™,  Henry,  Benskin's  Breweiy,  AVatford,  Herts.,        1897. 
Brewing  Chemist. 

1899.  Brown.  Dr.  Hemy  C,  The  Chemical  Works,  King's        1892. 

Lj'nn,  Chemical  Jlaniifactnrer. 
O.M.  Brown,  Dr.  Horace  T..  F.R.S.,  52,  Nevem  Square, 

Kensington,  S.W..  Brewing  Chemist.  1908. 

1905.  Brown.  Hugh  B..  c  o  Jas.  Robertson  ic  Sons,  Ltd., 

Thrushgrove  Works.  Paisley.  Chemist.  1904. 

O.M.  Brown,   Dr.   J.   Campbell,  8.   Abercromby  Square, 

Liverpool,   Professor  of  Chemistrj'.  1888. 

1891.  Bro«-n.    J.    Henry.    Miuas    d'Aljustrel,    Alemtejo, 

Portugal.  Teehiiioal  Chemist.  '    1904. 

1901.  Brown,  Jos.,  Ashleigh  House.  SaviUe  Town,  Dews- 
bury,  Manufarturing  Chemist.  1904. 

1905.  Brown.  Nicol,  4,  The  Grove,  Highgate,  X.,  Iilimug 

Director.  j    1897. 

1900.  Bro\ni,  Percy  S..  c/o  Western  Electric  Co.,  West 

and   Bethime  Streets,  New  York  City,  U.S.A.,        1900. 
Chemist. 

1892.  Brown.    Reginald    B..    e/o    Bodische    Co.,    Ltd.. 

2.  Sanniet  Ogrteu  Street,  Manchester,  Technical        1900. 
Chemist. 
1889.  Brown.    Robt..    The    Firs,    Hartford.    Xorthwich,        1900. 
Engineer. 

1901.  Brown,  Samuel  B..  Rnth\en,  Bowden  Lane,  Marple,        1902. 

Cheshire.  Calico  Piintcr. 
O.M.  Bromi.  Walter,  c  o  Jas.  H.  Dennis  and  Co..  Ltd.,        1899. 
Widnes.  Technical  Chemist. 

1900.  Brown.    Walter   B..    \ictor   Clftmical    Works.   89.        1907. 

Board   of  Trade  Building.  Chicago.   111.,  U.S.A., 
Chemist  and  General  Superintendent.  O.M. 

1901.  Browne,    Dr.    Arthur    L..    213,    Cortland    Street, 

Baltimore,   Md..   U.S.A.,   Analytical   Chemist.  O.M. 

1906.  Browne-Cave,    E.    J.   C.   "  Strathallan,"    Bootle, 

Liverpool.  Works  Chemist.  1901. 

1905.  Browning,  Prof.  K.  C.  Sledical  College,  Colombo, 

Ceylon.  Professor  of  Chemistr}-.  1894. 

O.M.   Browning.     W..     Broad     Oak.    Accrington,    Calico 

Printer.  1893. 

1901.  Brownlie.    David.    31,    India    Street,    Alexandria, 

Dumbartonshire.  Chemist.  1886. 

1902.  Brownrigs.  Marcus  P..  Colonial  Sugar  Refining  Co.. 

Ltd..  dConnell  Street,  Sydne3-,  N.S.W.,  Australia,        1896. 

Analytical  Chemist. 
1902.  Bromisdon.  Dr.  H.  W..  King'.s  Norton  Metal  Co.,        1889. 

Ltd..  .-Vbbey  Wood.  Kent.  Works  Chemist. 
1902.  Bruce.    Alex.!    Laboratory.    Hyde    Park    Corner,        1901. 

Colombo,  Ceylon.  Chemist. 
1908.  Brace,  Robert,  44,  High  Street,  Leven,  Fifeshire,        1889. 

Works  Chemist. 
1900.  Bruce,  Wm.  T..  3.  Lombard  Court,  London.  E.C..        '^^^• 

Director. 
1892.  Bnickmann.  G.  T.,   109.  22nd  Street.  West  Xew 

York,  X.J..  U.S.A..  Chemical  Engineer.  2S99 

1905.  Brainier.  A.  C...  534.  Canal  Street.  New  Y'ork  City, 

U.S.A..  -Agent  for  Kalle  and  Co. 
O.il.  Brunner.  H..  Holly  Mount.  Tarbock  Road,  Huyton.       1807. 

near  Liverpool.  Chemical  Manufacturer. 


Brumier,    H.     Bertram,    The    Hollies,    Hartford, 

Cheshire,  Chemist  and  Electrician. 
Brunner,  J.  F.  L.,  .M.P.,  c  o  Brunner,  Jlond  and  Co., 

Ltd.,  39,  Victoria  Street,  London,  S.W.,  Chemical 

ilanufacturer. 
Brunner,  Sir  J.  T.,  Bart.,  M.P.,  Silverlands.  Chertsey ;. 

and  (Journals)  c/o  Brunner.  Mond  and  Co.  Ltd., 

Nortliwieh,  Cheshire.  Chemical  Manufacturer. 
Brunner.    Roscoe.    The    Winnington    Hall    Club, 

Winnington,  NorthHich,  Alkali  Manufacturer. 
Brunton,  J.  Di.\on,  Wire  Jlill.  Musselburgh,  X.B., 

A\'ire  Manufactmer. 
Bryant,  Arthur  P..  c/o  Clinton  Sugar  Retiniug  Co.,,^ 

Clinton.  Iowa,  U.S.A.,  Chemist. 
Bryant,  \'.  Seymour,  Trelawnc,  Crowthonie,  BeiksJ 

-Analytical   Chemist. 
Bryce.  Chas.  C,  43-45,  Great  Tower  Street,  London 

E.C,   Merchant. 
Bryce,    Clarence   H.,    c/o   Benj.    Moore   and    Co., 

244,    Water    Street,    Brooklyn,    N.Y".,    U.S.A.,. 

Factory  Superintendent. 
Bryce,  Thos.,  'lliaisis  Jliues,  Huelva,  Spain,  Clremist. 
Bryson,  Jas..  Pumpherstou  Oil  Works,  .Midcalder,. 

N.B.,  Oil  Works  Manager. 
Buchanan,  D.   G.,   (Subs.)  40,  St.  Vincent  Place,. 

Glasgow,    and    (Journals)    c/o    La    Associacion 

Salitrera  de  Propaganda,  Iquique,  Chili,  Analyst. 
Buchanan.  Duncan  G.,  24,  Gwj'nne  Avenue,  Park- 
dale.  Toronto,  Canada,  Chemist  (Rubber  Works). 
Buchanan.    E.    F.,    128,    East    Crescent    Street, 

Marquette.  Mich.,  U.S.A.,  Chemist. 
Buchanan.    Jas.,    Caledonia    Foundry,     Brasenose- 

Road,  Liverpool,  Engineer. 
Buchanan.  John  L..  3.  The  Wiend,  Lower  BebingtOD,. 

Cheshire,  Analytical  Chemist. 
Buchanan.  Joshua  D..  e  o  Nobers  Explosives  Co.,. 

Ltd..  Pohnont  Station,  N.B..  Chemist. 
Buck.  Chas.  A.,  521,  Locust  Street,  South  Bethlehem, 

Pa..  U.S.A..  Chief  Chemist  (Bethlehem  lion  Co.). 
Buckie.  Robert   H.,  c/o  West  Virginia  Papei   anii 

Pulp  Co.,   Mechanicville,  K.Y".,   U.S.A.,   Work= 

Chemist. 
Buggy.   Thos..   Butte.    Montana,    U.S..A.,   Assayer 

and    Chemist. 
Bull.  Dr.  Benjamin  S..  1(14.  Humber  Road,  Black- 
heath,  S.E..  Technical  Chemist. 
Bull,  Irving  C,  100,  Maiden  Lane,  New  York  City, 

U.S.A..   Chemist. 
Bull.  Herbert  J.,  18,  Billiter  Street,  London,  E.C.,." 

Chemist. 
Bult.  Stanley  R.,  18,  BiUiter  Street,  London,  E.C.,. 

Chemist. 
Bumby.  H.,  Coltness  Ironworks,  Xewraains,  N.B., 

Ironworks   Manager. 
Bunker.  H.  E..   19,  Napier  Street,  Toronto,  Ont.,. 

Canada.  Technical  Chemist. 
Bunting.  Henry  H.,  Oficina  dc  Ensaycs  F.  C.  C.  del 

P..  Callao,  Peru,  Analyst. 
Bunting.   W.    I.ightfoot.    Forest    Bank,   C'rawshaw- 

booth,  near  -Manchester.  Calico  Printer. 
Burbridge.  Jas..  India-rubber  Mills,  Tottenham,  N.. 

India-rubber    Manufarturer. 
Burdekin.  G.,  jun..  10.  Clifton  Terrace.  St.  Helens, 

Lancashire,  Chemical   Works  Manager. 
Burford.     Samuel     F..      Beechworth.     Stoneygate 

Road.  Leicester.  Analytical  (liemist. 
Biireer.  Dr.  .!..  1.  Biich  Avenue.  Talbot  Road.  Old 

Trafford.   Jlanchestor.   Technical   Chemist. 
Burgess.    Prof.    C.    F..    I'niversitj-    of    Wisconsin. 

Madison,  Wis.,  U.S.A..  Eleetro-chemicai  Enitineer. 
Burgess.  Geo..  Pittville,  Hale  Road,  Ditton,  Widne.-. 

Chemist. 
Burgess.  Wm.  T..  20.  Priory  Read.  Bedford  Park. 

London.  W..  .Analytical  Cherai.st. 
Burkard.  Dr.  Ernst.  The  Hevden  Chemical  Works. 

Garfield,  N.J..  U.S..A..  Chemist. 
Burkhardt.     Dr.      G.      A.,      c  o      Bohrgesellschaft 

Erkelenz.      Erkclenz,      Rheinland.      Germany. 

Chemist. 
Burland.  Lt.-Col.  .Teffrey  H..  824.  Sherbrooke  Street. 

Jlontreol.  Canada.  Paper  and  Card  Manufacturer. 
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1897.  Bulls,  Prank  B.,  4,  Dyer's  Hall  Road,  Leytonstone,   | 

Essex.  Chemist. 
189S.  Bulls,  Herbert  T.,  (.Tournals)  c/o  Royal  Societies 

Club,  St.  .James  Street,  .S.W.,  and  (communica- 
tions) c/o  H.  S.  King  &  Sons,  Corcliill,  E.C., 

ilechaoical  Engineer. 
1901.  Buinand,   Sydney,   Manbie  Saccharine    Cu.,   Ltd., 

Hammersmith.  W..  Manager. 
O.il.  Burnard,  R.,  Plymouth  Chemical  Works,  Plymouth, 

Chemical  Manufacturer. 
1S91.  Burnet,    Henry    K.,    Xorth    Brook    Vitriol  Works, 

Bradford,  York;.,  Sulphuric  Acid  Maker. 
1897.  Burnet,  .Fno.  Jas.,  18,  University  Avenue,  Glasgow, 

Architect. 
1907.  Burnham,  Frank  E.,  c/o  Avery  Chemical  Co..  7, 

Sears  Street,  Boston,  Mass.,  U.S.A.,  Chemist. 
ib'J3.  Burnham,    J.    C,    Cordite    Factory,    Aravankad, 

Xilghi  Hills,  India,  Analytical  Chemist. 
1900.  Buinside,  Chas.  F..  Du  Pont  Building,  Wilmington, 

Del..  U.S.A..  Chemist. 

1900.  BuiT,  Edmund  C,  1722.  Vallejo  Street,  San  Fran- 

cisco, Cai.,  U.S.A.,  Manufacturer. 

O.il.  Burreil,  B.A.,  8,  Springfield  Mount,  Leeds,  Ana- 
lytical   Ciiemist. 

1906.  3urrougii,  Ernest  J.,  Cale  Distillerv,  Hutton  Road, 
Lambeth.  S.E.,  Rectifier. 

1892.  Bunough,  Horace,  jun.,  509.  West  Lombard  Street, 
Baltrmore,  Md..  U.S.A.,  Technical  Chemist. 

188S.  Burrows,  Edw.,  Home  Villa.  Low  Fell,  Gateshead- 
on-Tvue.  Alkali  Works  Manager. 

1901.  Burton."  AU.,  44,   York  Street,  "Toronto,  Canada, 

Dyer  and  Finisher. 
1905.  Burton,  J.is.  K.,  Grand  and  20th  Avenue.s,  Xash- 

\-ille.  Tenn.,  U.S.A.,  Consulting  Chemist. 
190.3.  Burton.  Jno..  2,  Green  Street,  Betlmal  Green,  E., 

Dye  and  Chemical  Manufacturer. 

1904.  Bmton.   T.   R.,   c/o   Scott,   Greenwood  and   Son, 

S.     Broadway.    Ludgate    Hill,    London,    E.C., 

Technical  .Journalist. 
1SS9.  Burton,  Wm..  The  Hollies,  Clifton  Junction,  near 

Manchester.   Potter's   Chemist. 
1897.  Burwell.    A.    W.,    Bos    1193.    Helena,    Montana, 

U.S. -A..  Consulting  Chemist. 
190G.  Busbv,  Fred.  E.,  Ainold  Print  Works,  Xorth  Adams, 

Mis?.,  U.S.A.,  Chemist. 
!S97.   Busk.  J.  M.,  c/o  W.  J.  Bush    and   Co..  Ltd..  Ash 

Grove,  Hacknev.  E.,  Manufacturing  Chemist. 
1897.  Butler,    David   B.".   41,   Old   Queen   Street,   West- 
minster, S.W.,  Cement  Expert. 
1903.   Butler,  Fredk.,  Ditchfield  Road,  Hough  Green,  near 

Widnes,  Manager  (Ditton  Copper  fl'orks). 
1890.  Butler,  Paul,  Lowell,  Mass.,  U.S.A.,  Ammunition 

Manufacturer. 

1885.  Butler,    Samuel.    The   Cedars,    Compton,    Wolver- 

hampton, Brewer. 

1905.  Butler,  T.  H.,  Chamwood,  Cotham  Park,  Bristol, 

Chemical  Student. 

1886.  Butler.  W.  W..  c/o  mtcheUs  &  Butlers,  Ltd..  The 

Brewery     Library,     Cape     Hill,      Birmingham, 

Brewer. 
O.M.  Buttertield,  J.  C,  79,  Endlesham   Road,  Balham, 

S.W..  Anah-tical  Chemist. 
1892.  Butterfield,  W.  J.  A..   06,  Victoria  Street,  West- 

minster,  S.^'.,  Analytical  Chemist. 
1897.  Buttei-s,  Charles,  54,  New  Broad  Street,  London, 

E.C,  and  (Journals)  Roselawn,  Berkelej-,  Cal., 

U.S.A.,  Metallurgist. 
1000.  Butterworth,  Elwell  R.,  c/o  Reversible  Collar  Co., 

Ill,  Putnam  Avenue,  Cambridge,  Mass.,  U.S.A., 

Chemist. 
1002.  Butterworth,  E.  J..  122,  Second  Avenue,  Xewark, 

X.J..  U.S.A..  Chemist. 
1S02.   Buttfield,  Horace  V.,   13.  Wellington   Road,   Bush 

Hill  Park.  Enfield,  X..  Chemical  Demonstrator. 
O.M.  Bvard,  A.   G..  c/o  Burt.   Boulton.  and    Haywood, 

'  Apartado  8.  Bilbao.  Spain,  Technical  Chemist. 
1905.  Byrne,  F.  A.,  2,  Ludgate  Hill,  Birmingham,  Director 

of  Chemical  Co. 
1899.  Bvrues,     Dr.    Eugene   A..    918,    F.    Street    X^W., 
■  Washington.  DTC,  U.S.A.,  Patent  Lawyer. 


1893.  BvTom,  T.  H.,  Laboratory.  Wigan  Coal  and  Iron 

Co.,  Wigan.  Analytical  Chemist. 
1887.  Bythway,    M.,   44,  "Lloyd   Street,   Albert   Square, 
"  JIanchester,  Drvsalter. 


1884.  Cabot,  Godfrey  L.,  940,  Old  South  Building.  Boston, 
Mass..   U.S.A..    Manufacturing   Chemist. 

1907.  Cabot,  Samuel,  141,  Milk  Street,  Boston,  Mass., 
U.S.A.,  Chemical  Manufacturer. 

1906.  Caddick,  Arthur.  Arboretum  Lodge,  Sewell  Road, 

Lincoln,  Works  Chemist. 
1889.  Cadett,  Jas.,  Ashtead,  Surrey,  Chemical  Engineer* 
1905.  Cain,  Dr.  J.  C,  28,  Pembury  "Road,  Lower  Clapton, 

X.E.,  Colour  Chemist. 
1891.  Caines,  G.  S.  A.,  7,  Rochester  Terrace,  Camden  Road. 

London,  X.W.,  Analytical  Chemist. 

1907.  Cairncross,  W.  M.,  c/o  Manica  Copper  Development 

Co.,  Macequece,  IPortuguese  East  Africa,  Mining 
Engineer. 
1897.  Cairns,  Wm.,  5.  Charlton  Place,  Glasgow,  Plumber. 

1907.  Caistor,  J.  W.  Y.,  Morro  Velho,  Villa  Xova  de  Lima, 

Minas  Geraes,   Brazil.  Chemist. 
1891.  Caldecott,   W.   Arthur.   Box   1167,   Johannesburg, 

Transvaal,  South  Africa,  Metallurgist. 
1905.  Calder,  Prof.  Edwin  E.,  Long  Meadow,  R.I.,  U.S.A., 

Professor  of  Chemistry. 
1897.   Calder.  W.  A.  S.,  Ormidale.  Little  MoorHUl,  Smeth- 

wick,   Birmingham,   Chemical   Manufacturer. 

1908.  Caldwell.   Robert  J..   The   Poplars,   Bowes  Road, 

Xew  Southgate,  X.,  Chemist  and  Works  Manager. 
1888.  Caldwell,  Wm.,  Murray  Street,  Paisley,  X.B.,  Dry- 
salter. 
1902.  Calm,  Dr.   Chas.   E..  41^3,  Warren  Street.  Xew 

York  Citv,  U.S.A..  Manufacturing  Chemist. 
1904.  Calvert,  Dr.  Harry  T.,   West  Riding  of  Yorkshire 

Rivers  Board,    Wakefield.   Chemist. 
1895.  Cambier.   Jacob,    1401.   Carteret   Avenue.   Pueblo, 

Colo.,  U.S.A.,  Chemist. 
1908.  Cameron.   H.   Lovett,   c/o  Vale  and  Cameron,   20, 

Castlereagh  Street.  Sydney,  X.S.W.,  Assayer. 
1891.  Cameron,  Jas.,   70,   Old"  Che'ster  Road.   Woodhey, 

Rock     Ferry,     Cheshire,     Manufacturing     Con- 
fectioner. 
1904.  Cameron,  Walter  S.,  239,  West  136th  Street,  X'ew 

York  City.  U.S.A.,  Manufacturing  Perfumer. 
1908.  Cameron.  Wm..  Balik  Papan,  Dutch  East  Borneo. 

Sugar  Refinerv  Manager. 
O.M.  Cammack.    J.,    34.    Wolseley    Road,    St.    Helens, 

Lancashire.  Technical  Chemist. 
1886.  Campbell,  Andrew,  c  'o  Burinah  Oil  Co.,  Ltd..  Duu- 

needaw,  Rangoon.  Burmah.  Analytical  Chemist. 
O.M.  Campbell.      Archibald,      Berry     Lodge.      Rugeley, 

Staffordshire.  Technical  Chemist. 
1902.  Campbell,    Ashley,    Colonial    Sugar    Refining    Co., 

Ltd..     P_i.Tmont     Refinerv.     Sydney,     X.S.W.,. 

Australia,  Analytical  Chemist. 
1908.  Campbell,  Fred.  A..  The  Working  Men's  College. 

Latrobe  Street,   Melbourne,   Victoria,   Australia, 

Principal. 

1906.  Campbell,    Geo.    H..    75,   Y'onge   Street,    Toronto, 

Canada.  Manufacturing  Chemist. 

1907.  Campbell,    John    A.,    c/o    British    South    African 

Explosives      Co.,      Modderfonteiu,      Transvaal, 
Chemist. 
'    1901.  Campbell,  Kenneth  F.,  M.Inst.C.E.,  1,  Peel  Street, 
Huddersfield,  Civil  Engineer. 

1908.  Campbell.   Max    E..  629,   Laughlin    Building,  Los 

Angeles.  Cal..  U.S.A..  Chemist. 

1909.  Campbell.  Robt.,  The    Nairn    Linoleum    Co..  P.O. 

Box     32.     Xewark.     X.J..     U.S.-^V..     Linoleum 

Manufacturer. 
1909.  Campbell.   Steve.  The  Xairn   Linoleum   Co..   P.O. 
'  Box    32.     Xewark.      X.J..     U.S.A..      Linoleum 

Manufacturer. 
1904.  Campion.  A..  Jjiboratory.  144.  Wellington  Street. 

Glasgow.  Chemist  and  Metallurgist. 
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JS97.  Cantield,  F.  JD.,  juu.,  c,  o  Cuban  Sugar  Refining  Co., 

Cardenas,  Cuba,  Sugar  Refiner. 
1908.  Canning,  Ernest  R.,   137,  Great  Hampton  Street, 

Birmingham,    Manufacturer. 
1893.  Cannon,  J.  C,  Staverton  House,  Shoreham,  Susses; 

and    (.Jnls.)   Waldcmar,   The   Parade,  Sandovni, 

I.W.,  Analyst. 
O.M.  Cannon,  M,  25,  Stormont  Road,  Clapham  Common, 

S.W.,  Vinegar  AA'orks  Manager. 
1891.  Canziani.  Enrico,  3,  Palace  Green,  Kensington,  W., 

Civil  Engineer. 
1891.  Carden,  Albert  .!..  Dunster  House,  12,  Mark  Lane, 

London,  E.C.,  Distiller. 
1893.  Carey,  -\rth>ir.  The  Groves,  Grassendale  Park,  near 

Liverpool,  Chemist. 
■O.M.  Carey,  Eustace,  The    United  Alkali  Co.,  Ltd.,  30, 

.Tames   Street,    Liverpool ;    and   (Journals)   The 

Groves,     Grassendale     Park,     near     Liverpool, 

Chemical  Manufacturer. 
3906.  Carey,   William  G.,  c/o  Clinical  Research  Assoc, 

Watergate     House,     Adelphi,     London,     W.C, 

Chemist. 
"1904.  Cargill,    J.    T.,    c/o   Finlay,    Fleming,     and     Co., 

Rangoon,  Burmah.  East  India  Merchant. 

1907.  Carlitz,  Joseph  8.,    1017,   Callowhill   Street,   Phila- 

delphia. Pa.,  U.S..\.,  Chemist. 
'1896.   Carmichael,    Herbert,    Bureau    of   Mines,    ^'icto^ia. 

British  Columbia,  Public  Analyst  and  Assayer. 
1884.  Carmody,   Prof.   Patrii-k,   Government  Laboratory. 

Port   of  Spain,   Trinidad,   Analytical   Chemist. 
1897.  Carnell,    \\in.    C,    c/o    Tacony    Chemical    Works, 

Bridcsbiirg,  Philadelphia,  Pa.,  U.S.A.,  Chemist. 
O.M.  Caro,  Dr.  H.,  C.  8  \.  9,  Mannheim,  Baden,  Germany, 

Technical  Chemist. 

1906.  Caro,  Dr.  \ikodem,  Mcinekestrasse  20,  Berlin,  Ger- 

manv.  Analytical  Chemist. 
1893.  Carpenter,  C.  C,  South  Metropolitan  Gas  Co.,  709a, 
Old  Kent  Road,   London,   S.E.,   Civil  Engineer. 

1908.  Carpenter,    Edwin    P.,    C\ilvert    Works,    Sheepcote 

Liinc.  Battersea,  S.W.,  Manager  of  Casein,  Ltd. 
1900.   Carpenter,     Frank    B.,     11.     South     12th     Street, 

Richmond.  Va.,  U.S.A.,  Chemist. 
1900.  Carpenter,     Harry    B.,    c/o    Li.ster's    Agricultural 

Chemical  Works,  Xewark,  X.J.,  U.S.A. 
-O.M.  Carpenter.  R.  Forbes,  Prestwich,  (ireencroft  Gardens, 

West  Hampstead,  \.W..  Chief  Inspector  under 

the  Alkali,  &c..  Works  Acts. 
1904.  Carr,  Francis  H.,  Kelvin,  Church  Avenue,  Sidcup, 

and  (Journals),  Burroughs,  Wellcome,  and  Co., 

Ltd.,   Uartford,   Kent,  Manufacturing  Chemist. 

1907.  Carrier,  C.  F.,  jun.,  511,  Union  Place,  Elmira,  N.V., 

U.S.A.,  Manufacturing  Chemist. 

1904.  Carroll,  Jno.  L..  23,  Division  Wace,  Xewark,  X.J., 
U.S..4.,  Secretary  (American  Oil  and  Supply  Co.). 

O.M.  Carteighe,  M.,  Oriel,  Goring-on-Thames,  Pharma- 
ceutical Chemist. 

1904.  Carter,  A.,  Cuba  Street,  Petone,  Wellington,  New 

Zealand,  \Vorks  Manager. 

1905.  Carter,    Robert   A.,  c/o  Roessler   and    Hasslacher 

Chemical    Co.,    Box    68,    South    Ambov,    X'.J., 

U.S.A.,  Qiemist. 
1895.  Carter,  Stewart   F.,   Glenlyon    Dyeworks,   Sayles- 

ville,  R.I.,  U.S.A.,  Technical  Chemist. 
1903.  Carter,  Thomas,  322,  Scarr  Hill,  Bradford,  Yorks, 

Works  Chemist. 
1886.  Carter,  W.  Chas.,  c/o  Dominion  Iron  and  Steel  Co., 

Svdnev,  C.B.,  Canada,  Analvtical  Chemist. 

1889.  Cariilla,   F.   J.   R.,   84,   Rose  Hill  Street,   Derby, 

Chemical   Manufactvirer. 

1906.  Carveth,  Dr.  H.  B..  Xiagara  Electrochemical  Co., 

Niagara  Falls,  X'.Y.,  U.S.A.,  Works  Manager. 

1903.  Caspari,  Dr.  W.  A.,  23,  Seftou  Park  Road,  Liver- 
pool, Chemist  and  Phvsicist. 

1895.  Catlin,  Chas.  A..  133,  "Hope  Street,  Providence, 
R.I.,  L'.S..^.,  Chemist  (Rumford  Chemical  Works). 

1890.  Caven,  Robt.  M.,  University  College,  Nottingham, 

Lecturer  in  Chemi.stry. 
O.M.   Cawley,  G.,  25,  Victoria  "Street,  Westminster,  S.W., 

Chemical  Engineer. 
CM.  Cawley,    J.,    278,    Passaic     Street,    Xewark,    X.J., 

U.S.A.,  Analytical  Chemist. 


1897.  Cawley,    Thos.    A.,    British    Gelatin    Works,    New- 

Bedford  Road,  Luton,  CJelatin  Manufacturer. 
1902.  Cerasoli,  .\lburto,  e/o  Dr.  L.  Mond,  18,  Avenue  Road, 

Regent's  Park,  X'.W.,  Engineer. 
1891.  Chadwick,     Walter     M..     Thorneycroft,     ^Vestoe, 

South  Shields,  Chemical  A\"orks  Manager. 
1894.  Chaloner,  G.  W..  20,  Eagle  AVharf  Road,  Ho.xtou, 

X'..  Chemical  .Manager. 

1901.  Chamberlain,    G.    E.,    42.    East    Madison    Street, 

Chicago,  111.,   U.S.A.,  Chemist. 

1902.  Chami)ion,    Edmund    C.    510.    South    Washington 

Avenue,  lola,  Kan.sas,  U.S.A.,  Chemist. 

O.M.  Chance,  A.  M.,  Chemical  AVorks,  Oldbup,-.  near 
Birmingham,  Chemical  Manufacturer. 

O.M.  Chandler,  Dr.  C.  F.,  Columbia  University.  West 
110th  Street,  New  York  City,  U.S.A.,  Professor 
of  Chemistry. 

1907.  Chancy,  M'alter,  The  Gas  Works,  Nechells,  Birming- 
ham, Gas  Engineer. 

1893.  Chaplin.  Dr.  Edw.  M.,  Public  Analyst's  laboratory, 

Wakefield,   Yorks,   Analytical   Chemist. 
1906.  Chaplin,  Wm.  H.,  13,  Penywem  Road,  Earl's  Court, 

London,  S.W..  Wine  Merchant. 
1890.  Chapman,   Alf.   Chaston.  8.   Duke  Street,  Aldgate. 

E.C..  .\nalytical  Chemist. 
1900.  Chapman,     Arthur     J.,     Baronsmere,     Stanhope 

.\veniu-,   Chui-ch  End,   Finchlcy,   N.,   Analytical 

Chemist. 

1906.  Chapman,    E.    A.,    96,    Henley    Road,    Ilfonl.    E.. 

\Vorks  Chemist. 

1903.  Chapman,   (ico.    W.,   Swift   Fertilizer   Works.   912, 

Prudential      Building.     Atlanta,     Ga.,      U.S. .4., 
Superintendent. 
O.M.    Cha)>maii.  Spencer.  30,  Mark  Lane,  E.C.,  Chemical 
Manufacturer. 

1894.  Charlier.  A.  C.  .1..  0.  Talbot  Road,  South  Tottenham, 

X.,  Consulting  Chemist. 

1902.  Charlton,  Thos..  2.">2.  Irvington  I'lace,  Denver,  Colo., 

U.S..'\.,  Manufacturing  Chemist. 

1900.  Chase,    .March    F.,    c/o    .Mineral    Point    Zinc    Co., 

Depue,  111.,  U.S.A.,  Chemist. 

1889.  Chase,   R.   L.,  Arnold   Printworks,  North  Adams, 

Mass.,   U.S. .A.,   -Manager. 

1898.  Chattock,    Herbert   E..   23,   Apsley   Road,   Clifton. 

Bristol,   Oilcake  Manufacturer. 
1905.  Cheesman,    Frank    P.,    100,    William    Street,    New 
York  Citv,  U.S..\.,  Paint  Manufacturer. 

1901.  Cheetham,  Howard,  18,  St.  .rViui  Street,  Manchester. 

Chartered  Patent  -Agent. 
1894.  Cheney,  J.  P..  c/o  Cheney  Bros..  South  Manchester. 

Conn.,  U.S..4,,  Silk  Manufacturer's  Chemist. 
1905.  Chick,    Oliver.    .52,    High    Street,    Homsey.     X.. 

Analvtical  Chemist. 

1907.  Chickcring.  H.  G.,  c/o  E.  I.  du  Pont  de  Xemou 

I'owder  Co.,  Lewisburg,  Ala.,  U.S.A.,  Chemist. 
1893.  Cholerton,   A.    F.,   40J,   Belgrave  Gate,   Leicester.^ 
Manufacturing  Chemist. 

1890.  Chorley.  Jno.  C.  Bewsey.  Oxford  Road,  Birkdal«i 

Lanes.,  .Analytical  Chemist. 
O..M.   Christie,  J.,  Levenfield.  .Alexandria,  N.B.,  Dyer  i 
Printer. 

1903.  Christie.  John,  c/o  The  X^ew  Explosives  Co., 

Sto«ni:irket,  Suffolk.  Analvtical  Chemist. 

1908.  Christie.     JIalcolm,     ArdenU-a.     Portland     Road 

Hamilton,  X.B.,  .Analytical  Chemist. 
1898.  Christison.   Geo.,    13,   Cambridge   Drive,   Glasgon 

Engineer. 
1907.  Christopher,  George,  Walkden  Works,  A'erney  Ro 

Soutli  IkTraondscy,  S.E.,  Cons\ilting  Chemist. 

1907.  Christopher.  J.   E.,  Solvay  Coke  Works,  Kirkle88,| 

Wigan,  .Assistant  in  Charge. 
O.M.    Chrystal,  W.  J.,  7,  West  George  Street,  Gla8gow,J 
Chemical  .Manufacturer. 

1908.  ChrystJill,  E.  R.,  c/o  Curtis's  &  Harvey,  Ltd.,  Clifl 

at  Hoc).  Kent,  Research  Chemist. 

1904.  Chubb,  H.  .M..  WharfedBleViUas,Tadca8ter,Yorke,^ 

Brewery  Chemist. 
O.M.   Church,   Professor  A.   H..   F.R.S.,   Shclsley,   Kow. 
Surrey,    Professor   of   Chemistry   in   the   Royal 
.Academv. 


U.ST    OF    JIEJIBEKS. 


1890.  Church,  Elihu  D.,  jun.,  63,  Wall  Street,  New  York   i    1899. 

City,  U.S.A.,  Soda  Manufacturer. 

1906.  Church,  Sumiier  R.,  c  o  Ban'ett  Mauufacturing  Co.,        1905. 

17,    Battery    Place,    New    York    City,    U.S.A., 
Chemical  Engineer.  190G. 

1907.  Cliurchill,    Wm..    Corning   Glass   Works,    Coming, 

X.Y.,  U.S.A.,  Chemist.  1900. 

1896.  Claflin,    Alan    A.,    (Communications)    88,     Broad 

Street,  Boston  ;   and  (Journals)  Littleton,  Mass.,        O.M. 
U.S.A.,  Manufacturing  Chemist. 

1900.  Clamer,  Guilliam  H.,  46,  Richmond  Street,  Philadel-    j    O.M. 

l>hia,  Pa..  U.S.A..  Chemist. 

1885.  Clanahan,   H.    C,    79.    Mosley   Street,   Manchester, 

Chemical  Merchant.  i    1891. 

1901.  Clapham,  Henrv  E.,  15,  St.  Julian's  Road,  Kilbum, 

X.W.,  Technical  Chemist.  1899. 

1905.  Clapp,   Geo.   A.,  503,   Walnut  Street,  Xentonville, 
Mass.,  U.S.A.,  Chemist. 

1891.  Clapp,  Ralph  R.,  c/o  Standard  Ammonia  Co.,  Ltd.,    i    1888. 

Sussex  VVTiarf,  East  Greenwich,  S.E.,  Manager. 
1889.   Clapperton,  J.,  jun..  Analytical  Chemist.    '    1893. 

1903.  Clare.  Henry,  Hepscott,  Morpeth,  Northumberland, 

Schoolmaster.  !    1904. 

1905.  Clark,    Alfred    N.,    Box    168.    Wallaceburg,    Ont.,    , 

Canada,  Technical  Cliemist  and  Engineer.  ',    1894. 

1906.  Clark,  Allan  J.,  c/o  Homestake  Mining  Co.,  Lead,    I 

South   Dakota,   U.S.A.,   Metallurgist.  ! 

1904.  Clark,  Ai-thur  W.,  c/o  Johnson  and  Johnson,  New    \    1899. 

Brunswick,   N.J.,   U.S.A.,   Chemist  and   Bacteri- 
ologist. 1901. 

1908.  Clark,   Chas.  T.,  P.O.   Box  422,   Sault   Ste.   Marie, 

Ont.,  Canada,  Manufacturing  Chemist. 

1896.  Clark,  Donald,  School  of  Mines,  Bendigo,  Victoria,        1902. 

Australia,   Director.  : 

1904.  Clark,    Prof.    Friend     E..    Central    University    of    !    1905. 

Kentucky,  Danville,  Ky.,  U.S.A.,  Professor   of 

Chemistry.  I    1903. 

1900.  Clark,    Jno.,     Broadway    Works,    Millwall     Dock, 

London,  E.,  Manufacturing  Chemist.  1903. 

1906.  Clark,  M.  H.,  c/o  Boston  Rubber  Shoe  Co.,  Maiden, 

Mass.,  U.S.A.,  Chemist.  1887. 

1902.  Clark,  Robt.  M.,  138.  Bath  Street,  Glasgow,  Chemist. 

1906.  Clark,    Wm.    B.,    42,  Robertson  Street,  Greenock,        1884. 

Chemist. 

1907.  Clark,    Wm.    H.,    78,    Warrington    Road,    Elswick       Q.M. 

Road,    Newcastle-on-Tvne,    Analytical    Chemist. 

1903.  aark.  Dr.  W.  Inglis,  104".  South  Canongate,  Edin-        1897. 

burgh,  Manufacturing  Chemist.  ; 

1904.  Clarke,AlfredR.,613-617,  Eastern  Avenue,  Toronto,        1901. 

Canada,  Leather  Manufacturer. 

1908.  Clarke,  Arthur  F.,  13.  Sloane  Street,  London,  S.W.,       1904. 

Analytical    Chemist. 
1908.  Clarke,  "Dr.   Latham,  Boylston   Hall.  Harvard  Uni-        1903. 

versify,    Cambridge,    Mass.,    U.S.A.,    Instructor    [ 

in    Chemistry.  !    1891. 

1903.  Clarke,  Robt.  W.,  3,  Aberdeen  Villas,  Chase  Road, 

Southgate.  N.,  Analyst.  1899. 

1897.  Clarke,  Wm.  B.,  c/o  Edison-Swan  U.E.L.  Co.,  Ltd., 

Ponders  End,  X.,  Electro-Chemist.  O.M. 

1908.  Clarke,  Wm.  H.  J.,  16,  Harley  Street,  North  Perth,        1893. 

West  Australia,  Asst.  Analyst  (Govt.  Laby.). 
O.M.  Claudet,    A.    C,    6   &    7,     Coleman     Street,  "  E.C.,    [    O.M. 

Metallurgist.  j 

1889.  Claus,  Wm.  H.,  c/o  Claus  and  Co.,  Ltd,  Clayton,   ]    1905. 

Manchester,   Manufacturing  Chemist. 
O.M.  Clayton,  E.  G.,  Chemical  Laboratory,  23,  Holbom    '    1887. 

Viaduct,  London.  E.G.,  Consulting  Chemist. 
1895.  Clayton,  Dr.  G.  C.  Etonfield,  Wavertree,  Liverpool.       1901. 

1909.  Clayton,  H.,  15,  North  Cray  Road,  Bexlev,  Kent, 

technical   Chemist.  1908. 

1894.  Clayton,    Robt.    H.,    Woodleigh,    Blackfield   Lane, 

Ker.sal,  Manchester,  Chemist.  1903. 

1905.  Clayton,    W.    E.,    Royal   Victoria   Yard,  Deptford, 

S.E.,  Superintendent.  1893. 

1907.  Clement,     Leonard,     Beamsley,     Fairhavcn,     near 

Lytham,   Lanes.,   Chemist.  1898. 

1893.  Clemea,  J.  H.,  Cheriton.  Newquay,  Cornwall. 

1886.  Cleminshaw,    E.,    Alkali    Works,    Oldbury,    near       1883. 

Birmingham,  Technical  Chemist. 
1884.  Clerk,  Dugald.  F.R.S.,  18,  Southampton  Buildings,       1899. 
Chancery  Lane,  W.C,  Engineer.  1 


aeveland,   D.   B.,   1856,   East  63rd  Street,  N.E., 

Cleveland,   Ohio,   U.S.A.,  Chemist. 
Clexton,   Thos.   J.,    285,    Congress   Street;    Boston, 

Mass.,  U.S.A.,  Manager  (A.   Klipstein  &  Co.). 
CTi6ford,  Jos.,  Ivy  House,  Prestbury,  near  Maccles- 
field, Chemist. 
Clifford,    Wm.,    Sewage    Outfall    Works,    Wolver- 
hampton,  Sewage   Works  Manager. 
Cloud,  T.  C,  4,  Lloyds  Avenue,  Fenchurch  Street, 

London,   E.C..   Metallurgist. 
Clowes,  Dr.  F.,  40,  Craven  Street,  Charing  Cross, 

W.C.  ;    and  the  Grange,  College  Road,  Dulwich, 

S.E.,  Chief  Chemist  (L.C.C.). 
Glutton,  J.  H.,  Poste  Restante,  Lastours  (Aude), 

France,  Assayer. 
Coates,  Chas.  E.,  jun.,  Louisiana  State  University, 

Baton      Rouge,     La.,      U.S.A.,      Professor     of 

Chemistry. 
Coats,  Jno.  T.,  105,  Broughton  Street,  Edinburgh, 

Manufacturing  Chemist. 
Cobb,   Jno.    W.,    Farnley   Ironworks,    near   Leeds, 

Technical   Assistant  to   Managing   Director. 
Coblentz,  Lambert,  1708,  Sutter  Street,  San  Fran- 
cisco, Cal.,   U.S.A.,  Chemist. 
Coblentz.    Dr.   Virgil,    Col'ege   of   Pharmacy,    115, 

West    68th    Street,    New    York    City,     U.S.A., 

Professor  of  Chemistry. 
Cochran,    Alfred,    559,    Madison    Street,    Brooklyn, 

N.Y.,   U.S.A.,   Chemist. 
Cockburn,  John  A.,  c  o  Japanese  Explosives  Co., 

Ltd.,     Hiratsuka,     .Sagami,     Japan,     Analytical 

Chemist. 
Cocking,  Allan  T.,  CJarhampton  House,  Four  Oaks, 

Sutton  Coldfield,   Ammunition  Manufacturer. 
Goes,  Chas.  S.,  119,  East  River  Street,  Hyde  Park, 

Mass.,  U.S.A..  Oil  Chemist. 
Cofman-Nicoresti,     J.,     24,     St.     Gabriel's    Road, 

Cricklewood,  N.W.,  Chemist. 
Coggeshall,   Dr.   G.    W.,   Chestnut  Street,  Dedham, 

Mass.,  U.S.A.,  Chemical  Manufacturer. 
Coghill,  P.  de  G.,  Borax  Works,  Old  Swan,  Liver- 
pool,  Technical   Chemist. 
Cogswell.  W.  B.,  Syracuse,  N.Y.,  U.S.A.,  Chemical 

Engineer. 
Cohen,  Dr.  J.,  13,  Cardigan  Road,  Leeds,  Analytical 

Chemist. 
Cohn,  Alfred  J.,  122,  East  74th  Street,  New    York 

City,   U.S.A.,   Chemi.st. 
Cohn,  Sigmund,  13,  Dutch  Street,  New  York  City, 

U.S.A.,    Metallurgical    Chemist, 
Cohoe,  Prof.  W.  P.,  148,  Van  Home  Street,  Toronto, 

Canada,  Professor  of  Chemistry. 
Colbert,     W.,     British     S.A.     Dynamite     Factory, 

Modderfontein,    Transvaal,    Analytical    Chemist. 
Colby,  Albert  L..  447.  Lehigh  Street,  South  Bethle- 
hem, Pa.,  U.S.A..  Metallurgical  Engineer. 
Colby,  E.  A.,  Baker  Platinum  Works,  Newark,  N.J., 

U.S.A.,   Metallurgical   Chemist. 
Colbv,  W.  H.,  Carreg-wen,  Abervstwith,  Wales. 
Coleman.   W.   H..    18,   Egerton"  Road,   Fallowfield, 

Manchester.  Tar  Works  Qiemist. 
Collens,  E.,  Vinegar  Works,  Stourport,  Worcester- 
shire,  Manager. 
Collett.  John  H.,  Hillfield.  and  (Jnls.)  The  Librarian, 

Free  Library,  Gloucester,  Chemical  .Alanufactiirer. 
Collett,     J.     M.,     Hillfield,     Gloucester,     Chemical' 

Manufacturer. 
Colley,  Bernard  T.,  c/o  Velardena  M.  and  S.  Co., 

Velardena,   Durango,   Mexico,   Assayer. 
Collier,  F.  C,  437,  Lansdowne  Avenue,  Westmount, 

Montreal,  Canada,  Analytical  Chemist. 
Collier,  Pierre,  Corapanhia  Industrial  Pemambueana, 

Pernambuco,  Brazil,  Civil  Engineer. 
Collin,   Dr.  C.  A.,  Ferguslie  Threadworks,  Paisley, 

N.B.,  Textile  Chemist. 
CoUingridge,  Frank,  73,  Fountain  Road,  Edgbaston, 

Birmingham,  Chemist. 
Collins,    ,1.    H.,    Crinnis,    Par    Station,    Cornwall, 

Technical  Chemist. 
Collins,  S.  Hoare,  Armstrong  College,  Newcastle-on- 

Tyne,  Agricultural  Chemist. 
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Collins,  ^\'.  HcpHorth,  c/o  Edn.  Wibl  &  Co.,  17,       1909. 

Nicholas  Street,  .Manihestcr,  Analytical  Chemist. 
Collis,  Walter  T..  ti9.  Greenfield  Road,  Harbome,       1894. 

Birmingham.  Chemist. 
Colman,    Dr.    H.    (;..    Klmside,    Worcester   Park,    '    1903. 

Surrey,  Analytical  Chemist. 
C'olquhoun,   Ludovii-.   Dynamite   Kaetory.   Moddcr- 

fontcin,  Transvaal.  Analytioal  Chemist.  1906. 

Colquhoun.    \\'..    Solvay    Chambers.    Gell    Street, 

Sheffield,   Engineer.   "  1893. 

Colwell.  J.   Kear,  Finsbury  To\ra  Hall,  Rosebery 

Avenue.  E.C..  Analytieal  and  Consulting  Chemist.        1897. 
Comber,    A.    W.,    Suramangalam,  Salem   District, 

South   India.   .Manager  (.\Iagnesite   Works). 
Comey,  .\rthiir  M..  iU.  East  13th  Street,  Chester,        1907. 

Pa.,  U.S. .4.,  Teihnieal  Chemist. 
Compton,    -Miss    .\.    J..    Library,    University    of       1904. 

Nebraska,  Lincoln,  Neb.,  U.S"A.,  Librarian. 
Condit.    Louis    C.    Chemical    Laboratory,    B.    and        1891. 

O.  R.  R.,  llouut  Clare,   Baltimore.  .Md.,  U.S.A., 

Chemist. 
Connah,  .Jas..  Laboratory.  Custom  House,  London,    i    1905. 

E.C..  Government  Analyst. 
Conner,   Arthur  B..   1070,  "Fort  St.   West.   Detroit,        1884. 

Mich.,  U.S.A..  Chemist. 
Connor,  C.  C,  10,  College  Gardens,  Belfast,  Ireland,       1895. 

Chemist. 
Conradson.  Pontus  H.,  Galena  Oil  Works,  Franklin,        1908. 

Pa.,  U.S. .-v.,  Analytical  Chemist. 
Coni-au.  Oliver.  Dansk  Svofvelsyre  och  Superfosfat-        1901. 

fabrik,  Mandelstrui),   Denmark.  .Administrator. 
Conroy,  Dr.  Jas.  T..  Adirondack,  Grassendale  Park,        1902. 

Liverpool,    Chemist. 
Constable,     W.      H..     Australian      Alum      \\^rk^,        1898. 

Runcorn,  Analytical  Chemist. 
Conyngliam.    Wnj.    Boulton.    78.    Hudson    Street,        1903. 

New  York  Citv,  U.S.A.,  Pharmaceutical  Chemist. 
Cook,   H.   J.,   The  Firs,   \\oodford  Green,   Essex,       1902. 

Soap  -Manufacturer. 
Cook,  Jas.  W..  London  and  Provincial  Dye  Works,        1899. 

Hack-nev   Wick,   N.E..   Dyer. 
Cook,    Robt.    A..    New   Bi-iinswick,    X.J.,    U.S.A.,       1906. 

Chemist. 
Cook,  Thos.  Alex..  East  London  Soap  Works,  Bow,       1891. 

E.,  Soapmaker. 
Cook,  Walter  G..  9,  Hendon  Lane,  Finchley.  N.,       1906. 

Analytical  Chemist. 
Cooke,  Arthur  W.,  c/o  Brotherton  and  Co..  Ltd.,       1885. 

Holmes  Street,  Dewsbury  Road,  Leeds,  Analytical       O.M. 

Chemist. 
Cooke,  J.  J.  Verdin,  9,  James  Street,  Liverjiool,       1908. 

Salt  Manufacturer. 
Cooke,    W.    Tenient,    The    University,    Adelaide,       1890. 

South  Australia.  l.«cturer  in  Chemistry. 
Cooper,  T.  S..  36,  Demesne  Road.  Alexandra  Park,    I    O.M. 

Manchester.   Calico  Printing  Chemist. 
Cooper.    Walter  .J..   The   Elms.    Ljivemock,   South        1901. 

\Vales,  Cement  Works  Manager. 
Cooper.  W.  F.,  Research  Laboratory.  Water  Lane,        1908. 

Uatford,  Synthetic  Chemist. 
Corcoran,   Bryan,   31,   Mark   I.,ane,   London,   E.C.,        1905. 

Chemical    Engineer.  , 

Cormack,  Wm..  c/o  G.  Nelson,  Dale  and  Co.,  Ltd., 

Emscotc  Mills.  \\"arwick.  Chemist.  !    1890. 

Cornelison.  Dr.  Robt.  W.,  Bloomfield,  N.J.,  U.S.A.,    ', 

Consulting   Chemist. 
Cornwell,  R.  de  \'ere.  Salisbury,  Rhodesia,  Chemist.        1908. 
Corrie,   David,  e/o  Nobel's  Explosives  Co.,   Ltd., 

Polmont  Station.  N.B..  Technical  Chemist.  1902. 

Coste,     J.     H.,   40,     Craven     Stri-ct.     W.C,     and 

(.JoumaU)  Utopia.  Gloucester  Road,  Teddington,        1908. 

Analytical  Chemist. 
Cotton,"  W.  F..  Hollywood.  Dundnim.  Co.  Dublin,    '    1889. 

Gas  Works  Manager. 
Coupe,  .Miles,  Roscbank.Thomfield  Road,  Waterfoot,       1901. 

near  Manchester.   Chemist. 

Court,  Heywood,  Staveley,  Chesterfield,   Analytical       O.M. 

Chemist. 
Courtney,     Samuel,     Bizerta,     Knockdeue     Park,       1896. 

Belfast,  Ireland,  Manager. 


Cousins,     Christopher    C,    5UU,     New    York    Life 

Building.  Montreal,  Canada,  Patent  Solicitor. 
Cousins,    W.    J.,    17,    Temple     Chambers.    Temple 

Avenue,  E.C.,  Consulting  Chemist  and  Dii^ctor. 
Cowan,   A.   Wallace,  c/o  Redpath,  Brown,  &   Co. 

Ltd..    Riverside    Works,    East    Greenwich,   S.E., 

Analytical  Chemist. 
Cowan,    George   D.,    Bridge   House.    Bridge   Road, 

Millwall,  E..  Manager,  Desilverising  Works. 
Cowan,  W.  J.,  12,  Park  Avenue,  Wood  Green,  N. 

Fine  Colour  Manufacturer. 
Cowbum,    Arthur   W.,    29.    Princess   Street,   Man- 
chester.    Chemical     Merchant     and     Analytical 

Chemist. 
Cowbum.  .1.   Robert.    10.  Eastwood   Road,  South 

Woodford,   Essex,  Technical  Chemist. 
Cowee,  Harvey  D.,  161,  River  Street,  Trov,  N.Y. 

U.S.A.,  Chemist. 
Cowper-Coles.  Sherard  Osbom,  Grosveuor  Mansion*. 

Victoria  Street,  Westminster.  S.W..  Metallurgical 

Engineer. 
Cox,  Harold  N.,  c/o  Ijvlance  &  Grosjean  Mfg.  tu.. 

Woodhaven,  N.Y.,  U.S.A.,  Chemist. 
Craig.  Geo.,  Chemical  l>iiboratorv,  95.  Bath  Stn 

(!lasgow.  Technical  Chemist. 
Craig,  Thos.  J.  I.,  c/o  Peter  Spence  &  Sons,  Lt.l.. 

-Alum  Works,  Manchester.  Chemist. 
Craig.  Wm.  J.,  7,  Scott  Street.  Garnethill,  Glasgow, 

Analytical    Chemist. 
CYane,    Fred.  D.,  28,    Hillside   Avenue.    Moutolair, 

N.J.,  U.S.A.,  Consulting  Chemist. 
Crane,  Jasper  E.,  e/o  The  Arlington  Co..  Arlingt..ii. 

N.J..  U.S.A.,  Chemist. 
Cranfield.  ^\'m.,  11,  Avondale  Place,  Halifax,  Yorks. 

Teacher  of  Chemistry. 
Cninmer,   Kidgcway.   170.  88th  Street,  Bay  Ridge, 

Brooklyn.  N.Y.,"  U.S. -A.,  Chemist. 
Craven,  Alfd.    B.,  20,    Edinborongh   Road.    Upper 

Armley,  Leeds,  Analytical  Chemist. 
Craven,  jas.,  c/o  .American  Creosoting  Co.,  Spring- 
field, Mo.,  U.S.A..  Chemist. 
Craven,  J.  A..   119,  Town  Street,  Armley.  Lee<b. 

Chemist. 
Craven,  .Jno.,  jun.,   Netherlands,  Broughton  Pur''. 

Manchester.    Chemist. 
Craven.    John    I.,     141.    Wilmer    Road,    Heaton, 

Bradford,  Chemist  and  Salesman. 
Craw.  .Tohn.  15,  Cadogan  Street,  Glasgow.  Drysalter. 
Crawford.    D.,    Ixingaale's    Chemical    Manure    Coi,. 

Ltd.,  St.  Lawrence,  Newcastle-on.Tj-ne,  Manager. 
CraH-ford.     LjiwTence,     Lugar    Iron     Works.     Old 

Cuumotk.   .Ayr.shire.   N.B..  Analytical  Chemist. 
Crawshaw,   E.,   25,   Tollington  Park,   Ix>ndon.  N., 

Dye  Merchant. 
Cresswell,    C.    G..    Ermyngarth,    Ashtead,    Surrey;. 

and  9,  Bridge  Street.  Westminster.  S.W..  Chemist. 
CYibb.  Cecil  H..  136,  Shaftesbury  Avenue.  London, 

W..  Analytical  and  Consulting  Chemist. 
Crighton.    .Adam    M..    Wood    Cottuge.    Middlelou, 

Manchester.  Calico  Printer's  Chemist. 
Crighton,  W.  H.,  c/o  Ore  Concentration  Co.,  Ltd., 

Glebe    Road.    Kingsland    Road,    London.    N.E., 

Chemist. 
Criper,  Wm.  R.,  c/o  Messrs.  D.  Weldie  and  Co., 

Konnagar,  near  Calcutta,  India,  Manufacturing 

Chemist. 
Crite.s  Bert  0.,  1341.  East  89th  St.  N.E.,  Cleveland,. 

Ohio.  U.S.A..  Chemist. 
Croasdale.  Dr.  Stuart.  1574,  York  Street,  Denver,. 

Colo.,  U.S. -A..  Mining  Engineer  and  Metallurgist. 
Crombic.  W.  A.  E..  I.  Westwood  Park.  Forest  Hill, 

S.E..  Consulting  Engineer. 
Cronquist.  Prof.  A.  Werner,  Stocksund,  Stockliolni. 

Sweden,  lnsiH"ctor-l5eneral  of  Explosives. 
Cronquist.  G.  W..  Hyllinge,  Grufva,  Siveden.  Fire- 

Brick  Works  Manager. 
Crookes.    Sir    Wm.,    F.R.S.,    7.    Kensington    Park 

Gardens,  Notting  Hill,  W.,  Analytical  Cliemist. 
Crosby,  Tlios.,  Llanelly  Steelworks,  Llanelly,  South 

Wales,   Metallurgist. 
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O.M  Crosfield,  A.  L.,  46.  Bidston  Road,  Oxton,  Birken-       1906. 

head.  (Joiinials)  e/o  Prof.  B.  Mooi'e,  Biochemical 

Dept..    The    Tniversity,    Liverpool,    Analytical        1897. 

Chemist  and  Assayer. 
i896.  Crostield.  Capt.  G.  R.,  Volunteer  Quarters,  Sankey        1908. 

Street.  Warrington,  Soap  Manufacturer. 
J908.  Ciosland.  Percy  F..  The  University,  Leeds,  Technical       1907. 

Clieinist. 
J884.  Cross.  C.  F..  4.  New  Court.  Lincoln's  Inn,  London,        1908. 

W.C.   Analytical    Chemist. 
1894.  Ciossley.  Prof."  Arthur  \V.,  Pharmaceutical  Society,   j    1905. 

17.  ISloomsbury  Square,  London,  W.C.  Professor 

of  Chemistry.  "  1908. 

.1904.  Crossley.  T.  Linsey.  c/'o  Xashua   River  Paper  Co., 

East  Pepperell.  .\[ass.,  U.S.A.,  Analytical  Chemist.        1884. 
1908.  Crossley.  Watson,  c  o  The  Aluminium  Corporation, 

Ltd..  Wallscud-nu-Tyuc.  Work.s  Chemist. 
J892.  Cios.sman.  Tom,  Albion  Brewerv,  Coldhurst  Street, 

Oldham.  Brewing  Chemist.   '  1904. 

1908.  Croston,  Henry,   178,  Eckford  Street,  Greenpoint, 

Brooklvn.  X.Y..  U.S.A.,  Foreman.  1905. 

3894.  Crow.  Heiirv  W.,  94,  Romford  Road.  Stratford,  E.,    i 

Tar  Distiller.  ! 

1884.  Crow,  Dr.  J.  K..  Ivydene.  Westcombe  Park  Road,       1903. 

Blackheath,  S.E.,  Technical  Chemist. 
1893.  Crowther.  Edw.,  20,  Brookfield  Place,  Headingley,   I 

Leeds,  Dyer.  I    1885. 

1883.  Crowther,  Horace  W.,  The  Beeches,  West  Bromwich, 

Technical  Chemist.  i    O.JI. 

1906.  Crowther.  R.  E.,  c/o  Mark  Fletcher  and  Sons,  Ltd.,    i 

Moss  Lane.   Whitefield,   Manchester,   Chemist.        j    1887- 

1884.  Crowther.   Walter  M.,   Chemical   Works,  Ciomersal, 

near   Leeds.    Manufacturing    Chemist.  1900. 

1884.  Cnimbie,    W.    D..    146,    Washington    Street,    East   . 

Orange,  N.J..  U.S.A.,  Analytical  Chemist.  |    1899. 

1906.  Ci-user.  Dr.  Fred.  Van  D.,  c/o  Union  Metallic  Car- 

tridge Co.,  Bridgeport,  Conn.,  U.S..\.,  Chemical       1901. 
Engineer. 

1902.  Cnish.     E.     H.,     Talara,    Peru,    South  "America, 

Technical    Chemist.  j    1883. 

1892.  C\illen,    Wm..   c  o   South    African    Explosives   Co., 

Ltd.,  .Modderfontein.  Transvaal.  Chemist.  i    1891. 

1903.  Cullen.    W.    H..    The   Castner-Kelhier   Alkali   Co.,   I 

Ltd..   Wall.send-on-T3Tie,  Engineer.  j    O.M. 

a897.  Culmann.    Dr.    Julius.    116.    Vanderbilt    Avenue, 

Stapleton,  Staten  Is.,  jST.Y.,  U.S.A.,  Chemist  and       1904. 

Colon  ri  St. 
1905.  Culver.  Ralph  F..  Box  162,  Norwood,  Mass.,  U.S.A.,   ,    1905. 

Chemist.  j 

3883.  Cuming.  James,  jun..  Chemical  Works,  Yarraville,       1889. 

Melbourne,    .Australia,    Chemical    and    Fertiliser 

JIanufacturer.  j    1906. 

1905.  Cuming.  R.  Burns.  Adelaide  Chemical  and  Fertiliser 

Co..  Ltd..  Curric  Street.  Adelaide.  South  Australia,    ■    1898. 

Manufacturing  Chemist.  ! 

1897.  Cunliffe.  Albert  J..  Claytonfield,  Clayton-le-Woods,        1907. 

Chorley,    Lancashire,   Calico  Printer.  ! 

1907.  Cunningham,  James  E..   Minas  Pena  del   Hierro,    ,    1896. 

Provincia  de  Huelva,  Spain,  Analytical  Chemist.    ! 
•O.M.   Curphey,    fl'.   S.,   7.    Derby   Crescent,    Kelvinside,   I    1886. 
Glasgow,   .\lkali   Works  Inspector. 

1898.  Curtis,  .Marvin.   1118.  Front  Street,  San  Francisco,   |    1897. 

Cal..  U.S..A..  Wine  Chemist. 

1903.  Gushing.  Robt.  P..  c/o  Kistler,  Lesh,  &  Co.,  Lock       1903. 

Haven,  Pa..  U.S.A..  Chemist. 
1902.  Cutbush,  Chas.   G..   149,   Westcombe  Hill,   Black-       1908. 
heath,  S.E..  Electrical  Engineer. 

1899.  Cutler,  Fred.  F..  183,  Essex  Street,  Boston,  Mass.,       O.M. 

U.S.A.,  Publisher. 

1904.  Cutts,  Henrv  E.,  c/o  Stillwell  and  Gladding.  181,    I    1901. 

Front  Street,  Xew  York  City,  U.S.A.,  Technical    I 
Chemist.  I    1902. 


1902. 

O..M.   Dacie,   J.    C,   Soap   Works,    Putney,   S.W.,   Soap 

Manufacturer.  1    1893. 

1907.  Daggett.   W.   W.,   c/o  Xew  Jersey  Zinc   Co.,   71,    j 

Broadway,    Xew   York   City,   U.S.A.,   Chemical       1908. 
Engineer.  • 


Dains,   F.    B.,    Washburn   College,   Topeka,   Kas., 

U.S.A.,  Professor  of  Chemistry. 
Dains,  Herbert  H..  c  o  J.   E.  Ferguson,  2,   Union 

Court,  London.  E.C.,  .Analytical  Chemist. 
Dale,    H.    CJordon,    Belmore,    X'ew  Bamet,  Herts., 

Analytical   Chemist. 
Dalley,  Henry,  9,  East  69th  Street,  Xew  York  City, 

U.S.A.,  President. 
Dalton,    Leonard    \'..    10,    Dewhurst   Road,    West 

Kensington,  W..  Geologist  (Petroleum). 
Dampney,     t>erald     F..     Hunter's     Hill,     Sydney, 

X.S.W.,   Australia,   Paint  Manufacturer. 
Dance,  Edward  L..  51,  Hotspur  Street,  Tynemouth, 

Xorthumberland,   Chemist. 
Daniell,     Louis    C,     (Journals)     Royal    Standard 

Brewery,   Tamworth.    Xe«-   South    Wales ;    and 

(subs.)  "c/o   W.    T.   Allen   and   Co..    132.   Queen 

Victoria  Street,  London.  E.C.,  Brewer. 
Danker,    Dan.   J..   247,   Atlantic   Avenue.    Boston, 

Mass.,  U.S.A.,  Dyestuff  and  Chemical  Merchant. 
Danker,  Fred.  E.,  73,  Sawyer  Avenue,  Dorchester, 

Mass.,   U.S.A.,   Salesman   (Oakes  Manufacturing 

Co.). 
Dannenbaum,  Dr.  H..  c/o  Xational  Ammonia  Co., 

Frankford,  Philadelphia,  Pa.,  U.S.A.,  Secretary 

and  Treasurer. 
Darby,  Jno.  H.,  Manor  House.  Brigg,  Lincolnshire, 

Ironmaster. 
Darling,    W.    H.,    26,    Dover   Street,    Manchester, 

Analytical   Chemist. 
Davenport.  Dr.  B.  F.,  161.  Tremont  Street,  Boston, 

Mass.,  U.S. -4.,   Consulting  Chemist. 
Davidson,  Alex.,  jun..   173,   Colinton  Road.   Edin- 
burgh, Analytical  Chemist. 
Davidson.  Charles,  65.  Cadder  Street,  Pollokshields, 

Glasgow,  Analytical  Chemist. 
Davidson,    G.    M.,    Chicago    and    X.W.    Railroad 

Shops,    P.O.    Station    E.,    Chicago.    III.,    U.S.A., 

Chemist. 
Davidson,  J.   E.,  40,   Percy  CJardens,   Tynemouth, 

Chemical  Manufacturer. 
Davidson,    Richard.    133,   Victoria   Road.    Dundee, 

Oil  Merchant's  Clerk. 
Davidson,  R.  Holden.  c  o  United  Alkali  Co.,  Ltd., 

Ammonia  Soda  ^^'orks.  Fleetwood,  Manager. 
Davidson,  Robert,  c/o  Dalgety  and  Co..  Ltd.,   15, 

Bent  Street,  Sydney,  X'.S.W..  Australia. 
Davidson.   Dr.  Wm.   B.,  City  Gas  Works,  Saltley, 

Birmingham,  Chemist. 
Davies,  G.  W.,  8,  Spring  Hill,  Stockport,  Chemieal 

Lecturer. 
Davies,  Harry  R.,  58,  Hamilton  Street,  Readville, 

Mass.,  U.S.A.,  Chemist. 
Davies,   Herbert   E.,   The   Laboratory,   28.    Chapel 

Street,  Liverpool,  .\nalytical  Chemist. 
Davies,     James.     221.     JIalpas     Road.     Brockley, 

London,  S.E.,  Scientitic  .Apparatus  Maker. 
Davies,    Llewellyn    J.,    103.    Bute    Road.    Cardiff, 

Analytical  and  Consulting  Chemist. 
Davies,"  M.  Lloyd,  X'orth  American  Chemical  Co., 

Bay  City,  Mich.,  U.S. .A.,  .-Vlkali  Works  Manager. 
Davies,    Saml.    H..   c  o    RowTitree   and   Co..    Ltd., 

Cocoa  Works.  York.   Research  Chemist. 
Davies,    Thomas.    56,    \^>llesley    Street,    Toronto, 
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1902.  FitzGibbou,  Thos.,    115,   Harbord  Street,   Fulham, 

S.W.,  Analytical  Chemist. 
1907.  Fitzhardinge,  R.  B.,  Klliott  Bros.'  Chemical  Works, 

Rozelle,  Sydnej-,  N.S.W.,  Analyst. 
1900.  Fitz-Randolph,  R.  B.,  State  Laboratory  of  Hygiene. 

Trenton,  N.  J.,  U.S.A.,  Bacteriologist  and  Chemist. 
189(5.  Flammer,  E.,  c/o  Kracmer  uiul  Flammcr,  Heilbronn 

a/N.,  C.ermanv,  .Manufacturing  Chemist. 

1903.  Fleming,    Jno.    A.,    1757,    Willard    Street     ,\.W., 

Wa-sliington,  D.C.,   U.S.A.,   Knjiincer. 
0..\1.    Fletcher,    A.    E.,    Coombe    Lea,    Dorking,    Swrrev, 

Ex-Chief  Inspector  Alkali,  Ac,  Work>. 
1893.  Fletcher,  E.  Morley,  30,  Crosvcnor  Place.  Newcastle- 

on-Tyne,  Alkali   Works   Inspector. 
O..M.    Fletcher,  F.  W.,  c/o  Fletcher,  Fletcher  &  Co.,  Ltd., 

Holloway,  N,,  Manufacturing  Chemist. 
1907.  Fletcher,   Henry   T.,   c/o   .Aluniiniuni   Corporation, 

Lt<l..  Wallsend-on-Tyne,  Works  Manager, 
1891.  Fletcher,     R.     Jaques.     North    tieelong,     \icloria. 

Manufacturing  Chemist, 

1904.  Fletcher,  Wm.    K.,  Box  83,  Tamaqua,  Pa.,  U.S.A., 

Chemist. 

1899.  Fooht,  Louis,  105,  E.  Hanover  Street,  Trenton,  N.J., 

I'.S.A..  Civil  Engineer. 
1890.   Foden,  Alfred,  19,  Lancaster  Avenue,  Sefton  Park, 
Liverpool.  .Metallurgic^al  Chemist. 

1900.  Foerstcrling,  Dr.  H..  c/o  Roessler  Hiisslacher  ( 'hem. 

Co..  Pertli  Amboy,  N.J..  U.S.A.,  Chemist. 

1900.  Fogetti,    Lucien,    702.    Wilson    Avenue.    Chicago. 

111.,  U.S..4.,  Chemist. 
1895.   Fogg,  ('has.  A.,  Graythorne,  Albert  Road.  Bolton- 
le-.\loors.  Lecturer  on  Chemistry. 

1901.  Folsom.   Herbert    A..    112.    Water   Street.    Boston. 

Ma.ss..  U.S. .A.,  Textile  Chenii.'it. 
1900.   Forbes,  Eli,  Lancaster.  Mass.,  U.S.A.,  Chemist. 
1895.  Forbes,   Paul   R.,    15,   William   Street,  New   York 

City,  U.S.A.,  Chemist  and  Assayer. 
1893.  Ford,  J.  B..  jun..  Michigan  Alkali  Co.,  Wyandotte. 

Mich..  U.S.A.,  Secretary  aiul  Treasurer. 

1889.  Ford,  Jno.  S.,  .\bbey  Brewery.  Edinlnirgh,  Analyst. 

1905.  Foregger.   Dr.   R.   von.   c/o   Roessler  dt  Hnsslacher 

Chemical  Co.,  100,  William  Street  ;  and  (Jour- 
nals) P.O.  Box  1999.  New  York  City,  U.S.A., 
Chemist. 

1899.  Forel,  Oeo..  212,  Routt-  de  Vienne,  Lyon  (Rhone). 
France.  (Miemi.st. 

1885.  Formoy,  J.  Arthiu",  Oil  Expert. 

1904.  Forrest,  Chas.  N.,  Maurer,  N.J.,  U.S.A.,  Chemist. 
1898.  Forrest,  J.   Kerr.   271,  Carlisle  Street.  St.   Kilda, 

Victoria,  Australia,  JIanufaeluring  Chemist. 

1890.  Forrester,  A.  M.,  c/o  Richmond  Guano  Co.,  Rich- 

mond, Va.,  U.S.A..  Analytical  Chemist. 

1905.  Forrester.    H.    A..    Usina   de   Gas.    Retiro,    Buenos 

Ayres.  S.  .\merica.  Chemical  Works  Jlonager. 

1902.  Forstall.  Alf.  E..  o8.  William  Street,  New  York  City, 

U.S.A.,  Consulting  Gas  Engineer. 


1901.  Forstor,    .Miss    E.    L.    B.,    King's   College,   Strand, 

London.   W.C.,   Analyst. 

1902.  Forster,  Ferdinand  E.  P.,  c/o  Messrs.  Bass  and  Co., 

19,  Guild  Street,  Burton-on-Trent.  Chemist. 
1907.  Forster,  Francis.  Tyne  Lead  Works,  Hebb>irn-on- 

Tyne,  Lead  Manufacturer. 
1899.   Forster,  Di.  M.  0.,  F.R.S.,  Royal  College  of  Scienoe, 

South     Kensington,     S.W.,     Demonstrator      of 

Chemistry. 

1584.  Forster,  Ralph  C,  c/o  Messrs.  Bessler,  Waechter, 

and    tjo.,    Salisbury    House,    Finsbiny    Circus, 

j,,ondon,  E.V.,  Chemical  Merchant. 
18S4.   Forth.     Henry.     .Meadowcroft,     Marpic,     Cheshire, 

Drysalter. 
1!M)7.  Forward,   Charles    C,    Dept.   of    Inland    Rcvcinic 

Laby..    317,     Queen    Street,     Ottawa,    Cana<la. 

Chemist. 
190S,   Foster,  Edward  C..  273,  Eddy  Street,  Providence, 

R.I.,  U.S. -A..  Chemical  Manufacturer. 
l9IHi.   Foster.    Roht.    K..    12ll.    Victoria    Parade,    Colling. 

wuotl.       .Melbourne,     Victoria,      Pharmaceutical 

Chemist. 
O..M.    Foster,  R.  Le  Neve,  Bollindenc,  Wilmslow,  Cheshire, 

.Manufacturing  Chemist. 
1888.   Foster,  Wm.,  St.   Martin's  Terrace,  Newton  Park. 

Ix'cds,  .Manufacturing  Chemist, 

1903.  Fotheringhani,    John,    Lochaber,    Lake  Takapunii, 

.Auckland,  New  Zealand,  Chemist. 
190H.   Foucar,  J.  Louis,  20,  St.  John's  Park,  Blackheath, 
S.E.,  Chemist. 

1904.  Foust,   Thoraa-s   B.,   e/o   Red   Ri\er   Furnace  Co.,  ( 

Clarksville,  Tenn.,  U..S.A..  Cliemist. 

1907.  Fowler.  Cha.s.,  Liversedge  Vicarage,  Yorks.,  Colourj 

.Makers'  Representative. 
1891.   Fowler,  Dr.  Gilbert  J..  Bro.id  (Jak.  Urniston.  near] 

.Manchester.     Consulting     Chemist     (. Manchester  | 

Corporation  Rivers  Committee). 
1898.  Fowler,  Theo.   V..   P.O.   Box   108.   Buflalo,  N.Y.J 

U.S.A.,  Chemical  Works  Manager. 
1909.  Fowler,  Wm..  3.  Cranbrook  Road,  Victoria  Dock 

London,  K,,  Chemist. 
1S91).  Fox.    A.     Stanley,    Rosehurst,    Atbclstau    Roa 

Faversham,     Kent,    Chemist    (Cotton    Powde 

Co.,  Ltd.). 

1898.   Fox,  Jno.,  Varuna,  Grappeidiall.  Cheshire,  -\nalyst. 
O.M.    Fox,  T.,  jun.,  c/o  Fox,  Bros,  and  Co.,  Ltd..  Wciliiif 

ton,  Somerset.  Wool  Manufacturer. 

1905.  France,   Edward   W.,   Philadeljihia  Textile  ScliooU 

Broad  and  Pine  Streets.  Philadel])hia,  Pa.,  U.S.A,I 
Director. 

1 585.  Francis,  Edwd.,  Park  Ravine,  Nottingham.  Chcmio 

Lecturer. 

O.  .M.    Francis,  E.  G.,  29.  Matheson  Road,  West  Kcnsing 
ton,  W..  (ilucose  Works  Manager. 

O..M.    Francis.  <!.  B..  38.  Southwark  Street,  London,  S.E.,| 
Wholesale   Druggist. 

O.M.    Francis.  W.  H..  (if.  Bickenhall  Mansions,  Gloucesto 
Place.  London.  W..  Wholesale  Druggist. 

19113.   Francksen.  Dr.  -Aug.,  4803.  Garden  Street.  Brides- 
burg.  Pluladelphia.  Pa..  U.S..A.,  Chemist. 

llllKi.   Frank,  Prof.  Dr.  A..  Berlinerstrasse  20,  Charlotten- 
burg.  Germany,  Chemist. 

1908.  Frank,    Dr.    Friiz.    .Markgrafenst ras.se    88,    Berlin, 

S.W..  68,  Germany.  Public  Analyst. 
1894.  Frank,  .feromc  W..  29.  Broadway.  New  York  City. 

U.S..\..  Cliemist. 
188(i.   Frankenburg,    Isidor.    tireengate    Rubber    Works, 

■Salford.  .Manchester.  India-rubber  .Manufacturer. 
I>i!i5.    Fraukforter.   Dr.   G.   B..    University  of   Minnesota. 

Minneapolis.  Minn..  U.S.A..  Prof,  of  Chemistry. 
I9(U.    FrankI,  A..  Clothildct'hcmical  Works.  Nagy  Bocsko, 

Hungary,  Chief  Manager. 
O.M.   Fraiikland,    H.,    Streonshalh,    The    Crescent,    Lin- 

thorpe,   Middlesbro',   -Analytical  Chemist. 
0..M.   Fr.inkland.    Prof.    P.    F..   F.R.S..   The   University, 

Birmingham,  Professor  of  Chemistry. 
19011.   Flaps,   Geo.    S..   Texas   A.    &   M.   College,   College 

Station.  Texas,   U.S.A..  Professor  of  Chemistry. 
1901.   Frasch,  Hans  A..  52,  Broadway,  New  York    City, 

U,S.A.,  Jlanager. 


LI.ST    (JF    MEMBERS. 


1900.  Frasch,   Herman,   82,   Beaver  Street,   New    York 

City,  U.S.A.,  Oil  Refiner. 
l'J04.  Eraser,    Jas.    1).,    5,    Millbrae   Creseeut,    Langside, 

(Glasgow,   Chemist. 
ISni.   Eraser,  L.  JIcG.,  98.  Commercial  Road  East,  London. 

E.,  Chemical  Engineer. 
1907.  Eraser.  Wm.  M.,  o/o  The  Texas  Co..  Port  Arthur. 

Texas.  U.S.A..  Chemist. 

1902.  Erederick.  Geo.  E..  jun..  P.O.  Box  702,  Xew  York 

City,  U.S.A.,  Chemical  Merchant. 
IHSi).  Ereear,   H.    M..   Hardwick   Road,    Woburn   Sauds. 
Beds.,   .\nalytical  Chemist. 

1899.  French,  Alf.,  Dispenser. 

1900.  French,  Thos.,  1,  Kelvinside  Ten-ace  West,  Glasgow. 

Chemist. 

1903.  Frerichs.  Dr.  E.  W..  Herf  and  Frerichs  Chemical  Co. : 

and(Jonrnals).  3828, Westminster  Place.  St.  Louis. 

Mo.,  U.S.A.,  Manufacturing  Chemist. 
19117.  Ereytag,  Henry,  c/o  Otto  Isler  and  Co.,  Manchester. 

Chemical  Merchant. 
1886.  Fries.  Dr.  Harold  H..  92,  Reade  Street,  New  York 

City,   U.S.A.,   Chemical   Manufacturer. 

1902.  Fries.    Jno.    W..    Winston    Salem,    N.C.,    U.S.A.. 

Cotton  Jlanxifacturer. 

1898.  Frith,  J.  Mason,  Linden  Lodge,  Runcorn,  Cheshire. 

Lime  Burner. 

1899.  Fritzsche,  Karl,  c/o  Schimmel  and  Co..  Miltitz,  near 

Leipzig,  Germany,  Manufacturer  of  Essential  Oils. 
1890.  Frost,    Dr.    Howard   V..    3958,    Drexel    Boulevard, 
Chicago,  m.,  U.S.A.,  Professor  of  Chemistry. 

1884.  Frost,  Joe,  Storth's  Mill.  Mold  Green,  Huddersfield. 

Maniifacturing  Chemist. 
O.M.  Fryer.    Dr.    A.    C.    13.    Eaton    Crescent,    Clifton. 
Bristol,  Alkali  W^orks  Inspector. 

1904.  Fryer,  Perciral  J..  27,  Minster  Road,  West  Hamp- 

stead.  N.W..  Analyst. 
190().   Fuchs,  Herman  C  83,  Marlborougli  Road,  Brook- 
lyn, N.Y.,  U.S.A.,  Dry  Colour  Chemist. 

1903.  Fudge.  T.,  604,  Avenue  E.,  Bayonne,  N.J.,  U.S.A.. 

Chemist. 
1889.  Euerst,  Jos.  E.,  17,  Philpot  Lane,  London,  E.C.. 
Chemical  and  Oil  Merchant. 

1895.  Euerst,  W.   P.,  2,  Stone  Street,  New  Y'ork  City, 

U.S.A.,  Chemical  Merchant. 
1894.  Fuller,  Chas.  J.  P.,  603,  Chorley  New  Road,  Horwich, 

near  Bolton,  Analytical  Chemist. 
1902.  Fuller,  Henry  C,  Bureau  of  Chemistry,  Washington, 

D.G.,  U.S.A..  Analvtical  Chemist. 
1899.  Fuller,  Robt.   F.,  Neston  Park,  Corsham,   Wilts., 

Rubber  Manufacturer. 
1899.  Fuller,  W.   M.,   c/o  Morris  and   Griffin.   Maindee, 

Newport,  Hon..  Chemical  Manufacturer. 
O.AI.  Fuller,  Wm.,  Vanbrugh  Cottage,  Maze  Hill,  S.E., 

Chemist. 
1898.  Eulmer,  Elton,  Pullman,  Wa.sh.,  U.S.A.,  Professor 

of  Chemistiy. 

1896.  Eulton-Smith, 'L,    20,    Bold    Street,    Warrington, 

Brewer. 

1885.  Fyfe,  Jno..  7,  West  George  Street,  Glasgow,  Oil 

Works  Director. 


1898.  Gabain,  Chas.  E.,  Messrs.  Gabain  Fr^res,  Havre, 
France.  Manufacturer  of  Edible  Eats. 

O.M.  Gabbett,  E.  R.,  64,  Vanbrugh  Road,  Blackheath, 
S.E.  ;  (Journals)  Prince  Regent's  Wharf.  Silver- 
town.  E..  Chemical  Engineer. 

1906.  (jagnebin,    Chas.    L.,    140.    Oliver   Street,    Boston, 

Mass.,  U.S.A.,  Dycstuff  Merchant. 

1907.  Gaines,  Richard  H.,  147,  Varick  Street,  New  Y'ork 

City.  U.S.A.,  Chemist  (Board  of  Water  Supply). 

1904.  Gair,  C.  J.   Dickenson,  39,  Cranston  Road,  Forest 

Hill,  S.E.,  Analytical  Chemist. 
1890.  Gajjar,      T.      K.,      Techno-chemical       Laboratory. 

Girgaum,  Bombay.  India.  Consulting  Chemist. 
1884.  Gall,  Henry,  4,  Rue  Albert  Joly,  Versailles,  France, 

Technical  Chemist. 

1905.  Gall,  J.  B.,  c/o  Callender's  Cable  and  C'onsti-uctioii 

Co.,  Belvedere,  Kent,  Chemist. 


M.,     Tec'hnii-al     College. 
Chemical    and     Dyeing 

Bradford.    Vorks..    Civil 


,  Sudan. 


1897.  Galletly,  J.  C,  Technical  College,  Glasgow,  Assistant 

to  Professor  of  Chemistry, 
lllill.   (lallivan.  Dr.  Frank  B..  184,  Summer  Street^,  Boston. 

Mass.,  U.S.A..  Chemist. 

1903.  Galium,     Albert     F.,     Milwaukee,     Wis.,     L.S.A., 

Tanner. 
1901.   Gallup.    W.    Arthur,    .\rnold    Printworks.    N<irth 

Adams,  Mass..  U.S.A.,  Printer. 
1901.   Galpin,  Harry  T..  55,  West  57th  Street,  New  York 

('ity,  U.S.A..  Chemi.st. 
1 891 .  Gait.  Hugh  Allen.  Columbia  Chemical  Co.,  Barberton, 

Ohio.  I^.S.A..  Works  Manager. 

1887.  Gamble.    .Jas.    N..    The    Laboratory,    Procter    and 

Gamble    Co.,    Ivorydale.    Oliio,    U.S.A.,    Soap 
Manufacturer  and'Oil  Refiner. 
1894.  Gane,   Eustace  H..   95,   Fulton   Street.   New   York 
City.  U.S.A.,  Pharmaceutical  Chemist. 

1888.  Gans.  Adolf.  Farbenfabrik  von  L.  Cassella  &  Co.. 

Frankfort  a/Main.  Germany,  DyeWorks  Alanager. 

1901.  Gansser.   Dr.    A.,   c/o   Messrs.    Lepetit.    Dollfus   & 

Gansser,    Garessio-Ponte    (Provdncia   di    (Junco). 
Italy,  Chemical  Engineer. 

1896.  Gardair.    Aime,    51.    Rue    St.    Ferreol.    Marseilles, 

France,  Director  of  Chemical  Co. 
1907.   Gardner.    Edward,   70.   Parliament   Hill   JIansions. 

Highgate    Road.    London.    N.W..    Metallurgical 

Chemist. 
1905.   Gardner.    Franc  E.,  633.   North   Western   Avenue, 

Clucago,  111.,  U.S.A..  President.  (iardner-Barada 

(!hemical  Co. 
1891.  Gardner,     Prof.     Walter 

Bradford,    Director    of 

Department. 

1897.  Garfield.    .los..   Thaekley, 

Engineer. 
1888.   Garibaldi,  .Joachim  A..  21.  Chur.-h  Place.  Gibraltar. 
Chemist. 

1907.  Garland,  Herbert,  Box  102.  P.O..  Khartoum. 

Chemist  (Government  Laboratory). 

1905.  (Jarle.   John    L..    17.    John    Street.    Bedford    Row. 

London.  W.C.  Consulting  Chemist. 

1904.  (4amar.  G.  Lestor.  Monticello.  Sullivan    Co..  N.Y.. 

U.S.A..   Superintendent  of   Leather  W'orks. 
1890.  Garrett.  Dr.  F.  C.  Armstrong  College.  Newcastle-on- 

Tyne.  Teacher  of  Science. 
1900.  Garr'igues,   W.   E.,   Foot  of  Lieb   Street,   Detroit, 

Mich..  U.S.A.,  Chemical  Engineer. 

1906.  Garroway.     Major    John.     58.     Buchanan     Street, 

Glasgow.  Chemist. 

1898.  Garry.  H.  Stanley.  2.  Fletcher  Gate.   Nottingham. 

Manure  Works  Jlaiiager. 

1908.  Garson.  Jas.   W..   12,   Avenue  Road.  Crouch  End. 

N.,   Managing   Director,  Lewis   Bergcr   &    Sons, 

Ltd. 
1908.  Garton.  Joseph,  42.  South  John  Street.  St.  Helens, 

Lancashire.   Analvtical  Chemist. 
O.M.   Garton.   Sir  Richard",  Messrs.   Hill.  (Jarton.   &  Co.. 

Southampton   Wliarf.    Batter.sca.   S.W..  Glucose 

Manufacturer. 
1886-.  Gascoyne,  Dr.  W.  J..  27.  South  ( !ay  Street,  Baltimore, 

Md.,  U.S.A.,  Analj^ical  Chemist. 
O.M.  Gaskell,   Holbrook,  Erindale,   Frodsham,  Cheshire, 

Engineer. 

1902.  Gaskell.    Holbrook.  jun..  Hilh-roft.    Church    Road, 

Woolton.   near  Liverpool.   Engineer. 

1908.  Gatehouse,  Frank  B.,  Analytical  Laboratory, 
Broad  Street,  Bath,  Chemist  and  Technical 
Journalist. 

O.M.  (Jatheral.  Geo..  174.  .Soho  Hill.  Handsworth,  Bir- 
mingham. 

19(16.  (iaunt.  Percy,  78.  Nornuin  Road,  Rusholmc. 
Manchester,  Chemist. 

1903.  (iavlord.  Wallace  K..  Throop  Polytechnic  In.stitute, 

Pasadena.  Cal.,  U.S.-\..  Professor  of  Chemistry. 

1904.  Gazdar.  .J.    J..  5,  Wroxham  Mansions,  38,  Canfield 

CJardens,  South  Hampstead,  N.W.,   Barrister-at- 
Law. 

1907.  Geer,  William  C,  218,  Park  Strqet,  Akron,  Ohio, 

U.g.A.,  Chemist. 
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1891.  Ceisler,  Dr.  Jos.  F.,  New  York  Mercantile  Exchange 

Building,    6,    Harrison    St.,    New     Y'ork    City, 
U.S.A.,  Consulting  Chemist. 
1901.  Gemmell,    G.    H.,    4,    Lindsay    Place,   George    IV. 
Bridge,    Edinburgh,    Analytical    Chemist. 

1907.  Gemmell,    Wm..    Walpole    House,    Church    Street. 

Teddington,   lliddlcsex,   -Analytical   Chemist. 

1901.  Gent,  Percy  \V.,  (597.  Clifton  Avenue,  Forest  Hill, 

Newark,  N.J..  U.S.A.,  Chemist. 

1897.  Gent,  Wm.  T.,  Springfield,  Misterton,  near  Gains- 
boro'.  Metallurgical  Chemist. 

1896.  Genth,  Fred.  A.,  jun.,  222,  Walnut  Street,  Phila- 
delphia, Pa.,  U.S.A.,  Chemist. 

1905.  George,  J.  K.,  345,  Fifth  .\venue,  New  Y'ork  City, 

U.S.A.,  Manufacturer. 

1908.  Gerard,  John   B.,  The  Soap  Works,   Nottingham, 

Soap  Alaker. 

1906.  Gerkensmeyer,    Henry    H.,    109,    South    Eastern 

.\venue.  Joliet,  111..  U.S.A.,  Chemist. 
O..M.   (^erland.  Dr.  H.  W..  1 05,  Plantation  Street,  Accring- 

toii.  Consulting  I'lvemist. 
1935.  Geussler,   Dr.    Otto,   Tuchmanufactur   Baron   A.L. 

von  Stieglitz,  Narva,  Russia,  Chemist. 
1903.  Ghose,    Anukul,   42.   Shambazar   Street,   Calcutta. 

India,  Analyst. 
1908.  Gianoli.  Guiscp])e,  Piazza  Cordusio  2.  Milano,  Italy, 

Chemical    Engineer  and    Kditor   (I/Indiistria). 
Iltos.   CibI),    Wm.    Doig,    e/o    Newcastle    and  Gateshead 

(Jas    Co.,    Tyueside    Road,    Newcastle-on-Tyne, 

Chief  Engineer. 

1903.  Gibbings,     Wm.,     Woodside,    Halebank,    Widnes, 

Works  Manager. 

1902.  Gibbon,    Edw..    Belvedere.    Park    Road.    Clvdach, 

R.S.O..  Glam.,  Works  Chemist. 

1904.  Gibbs,  A.  E.,  Wyandotte.  .Mich.,    U.S.A.,   Manufac- 

turing Chemist. 

1883.  Gibbs.  D.  Cecil.  Soap  Manufacturer. 
O.M.    Gibbs. Wm.  P.,  Cyananiidfabriken,  Odda,  Hardangcr, 

Norway,  .'Analytical  Chemist. 
1893.  (Jibbs.  W.  T.,  Buckingham,  Prov.  Quebec,  Canada, 

Manufacturing  ( 'liemist. 
O.M.  Gibson,    Dr.    ./.,    20,    George    Square,    Edinburgh, 

Chemical    Leetiirer. 
O.M.  Gibson.   J.    .M.,   c/o    Buckley   Brick   and  Tile  Co., 

Buckley,  via  Chester,  Brick  and  Tile  Manufacturer. 

1905.  Gibson,  John,   Victorian  Portland  Cement   Works, 

Burnley  Street  North,  Richmond,  Vic,  Australia, 
Manager. 

1906.  Gikson,  Robt.  R.,  Boise,  Idaho,  U.S.A.,  Chemi.st. 
1905.  Gibson.    Wm.    F.,    18.    Bushy    Park.    Totterdown, 
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London,  S.W.,   t^as  Engineer. 
1883.  Hunt,  J.  S.,  Appleton.  Widnes. 
1903.  Hunt,  P.  C.  Holmes,  .Metropolitan  Cas  Co..  Flinders 

Street,  Melbourne,  Vic,  Australia,  Cas  Engineer.'] 
O.M.   Hunt,  AV.,   Hampton  Hou.se.   Wood   Green,   VVed- 

ncsbury.  Staffordshire,  Chemical  Manufacturer. 

1903.  Hunter,  H.  B.,  Dennery  Factory,  St.  Lucia,  West 

Indies.  .Sugar  Works  Manager. 
1902.   Hunter,  Hy.  Rloiint,  Hunter  Chemical  Co.,  Norfolk, 
\'a.,  I'..S.A..   Industrial  Chemist. 

1893.  Hunter.  Prof.  Matthew.  Rangiion  College,  Rangoon,  i 

Hurmah,  Professor  of  Chemistry. 
O.-M.    Huntington,  Prof.  .A.  K..  King's   College.   Strand, 
London.   W.C,   Professor  of  .Metallurgy. 

1902.  Huntly,  Geo.  N.,  96,  Gower  .Street.  London.  W.C. 

.Analytical  and  Consulting  Chemist. 

1904.  Huntzinger.    .Alfred.   Route  do  Condette,   Pont  do 

Briques,    Pas   de   Calais,    France,    Chemi.st   and 
( 'olourist. 

1903.  Hiirlburt.    Allen    S..    c/o    General    Chemical    Co.. 

Camden.  N.J.,  U.S.A..  Chemist. 

1904.  Hiirren,  F.  H..  c/o  The  Rover  Co.,  Ltd.,  Coventi; 

Analytical  Chemist. 
ISii4.  Hurry.    E.     H..    Goodwi,nis,    Ha.slemere,    Sur 

.Mechanical  Engineer. 
O..M.    Huson.  C.  W..  18,  Batavia  Buildings,  Haokins  ] 

Liverpool.  -Analytical  Chemist. 
1908.  Hutcheson.  .lohn,  c/o  Farbenfabriken  of  ElberfcM 

Co.,    14,    Front   Street   East.   Toronto,   ('anadi. 

Ijocal  Manager. 

1894.  Hutcheson.  Jno.  F..  22,  St.  Enoch  .Square,  Glasgow, 

Chemical  .Manufacturer. 

1906.  Hutchings.  W.  Maynard.  Ea.sedale.  Elmtield  Road. 

C.o.sfortli.  .\ewcastle-on-Tyne.  Metallurgist. 
O.M.    Hutcliinson.  C.  C.  3.  Harcourt  Buildings.  Temple. 
E.C..  Barrister-at-Law  ami  Chemical  Engineer. 

1900.  Hutchinson.  E.  (leorge.  Gas  Works,  .Stoek|)ort,  (i.is 

Engineer. 
O.M.    Hutcliinson.  T.  J..  .Aden  House.  Manchester  Road. 
Bury.   .Analytical  and  Consulting  Chemist. 

1901.  Huttoii.     Dr.     Robt.    S..    West     Street.    Sheffield. 

Lecturer  on  Electro-Chemistry. 
O.M.    Huxley.   .Tas.    H..   c/o    Vickers.    .Son   and    Maxim. 

Ltd..  River  Don  Works,  Sheffield.  Metallurgical 

Chemist. 
1906,   Hiiyett.   Miles  C.   608.   Morgan   Building.   RiilTalK. 

M.Y..  U.S. .A..  Mechanical  Engineer. 
1.SII7.   Hyam.s.  Gmlfrey  M.,  312,  .Sears  Building,  Boston. 

.Miuss..  U..S.A.,  IJines  Manager. 

1902.  Hyile.      Austin      T..     Box     98.      Rumford      Falls. 

.Maine.  U.S.A..  Chemical  Engineer. 
|S!I7.    Hyde.  B.  T.  Babbitt.  82.  Wn.shinpton  Street.   New 

York  City.   U..S.A..  .Soap  .Manufacturer. 
1S99.   Hyde.  Fred.  .S.,  215,  .Schermerliorii  Street.  Brooklyn, 

N.V.,  V.S.A..  Research  Chemist. 


LIST    OK    JI  EMBERS. 


1899.  Hyde,  Wm.  Grantley,  Garden  Wharf,  Church  Road, 

Battersea,  S.W..  Assayer. 
1901.   Hyman,    Leonard    W.,    342.    South    Pearl    Street, 

Albany,  N.Y.,  L'.S.A.,  Analytical  Chemist. 


1898. 
1900. 
1906. 
1885. 
1902. 
lOoii. 

1900. 

1889. 

1891. 

1909. 

1906. 

1884. 

1909. 

1906. 

1904. 

1884. 

1 906. 

O.M. 

1893. 
1901. 

1900. 

1008. 

1890. 
1898. 
1906. 
19(1.1 
O.M. 
1904. 
1891. 
1883. 
1886. 
1901. 

1800, 


Idris.  T.  H.  W. 

Town.  N.W.. 
Iliart.  John  P.. 

Citv.  I'.S.A., 


I 

Ibbotson.  E.  ( '..  jun.,  A.  B.  Electrostal,  TroUhiittan. 
Sweden.  Metallurgist. 

Ichioka,  Tajiro,  19,  Maruyama  Shinmachi,  Hongo, 
Tokio.J  a[xin.  Chemist  (Imperial  Japanese  Xavy). 

Iddings,  Richard  P.,  Arlington  ilills,  Lawrence, 
.Mass.,  U.S.A.,  Chemist. 

.  M.P..   120,  Pratt  Street,  Camden 
■Mineral  Water  Manufacturer. 
373.  West  3.5th  Street.  New  York 
Technical  Chemist. 

Imrie.  .John.  S3.  Horndean  Road.  Firth  Park. 
Sheffield.  Producer  (Ja-s  and  By-Products  Plant 
Manager. 

Ingalb,  Walter  R..  (Communications)  505.  Pearl 
Street.  New  York  City  :  and  (Journals)  Benient 
Avenue.  West  New  Brighton,  Staten  Is.,  N.Y., 
U.S.A..  Mining  Engineer  and  Metallurgist. 

Ingle.  Dr.  Harry,  Cre^keld,  Balwearie  Road.  Kirk- 
caldy, Fifeshire,   Organic  Chemist. 

Ingle,  Herbert.  33.  City  Road,  Edgba~ston,  Bir- 
mingham, Agricult\iral  Clieraist. 

Ingleby,  G.  W..  c/o  John  L.  Seaton  &  Co.,  Ltd., 
Sculcoates,  Hull,  Director. 

IngUs,  Dr.  Jno.  K.  H.,  University  College,  Reading, 
Berks.,  Lecturer. 

Inglis,  R.  A.,  Ctdrain,  Bothwell,  N.B.,  Analj-tical 
Chemist. 

Innes,  R.  Faraday,  4,  Beech  Terrace,  Tarbock 
Road,  Huyton,  near  Liverpool.  Chemist. 

Innes,  Dr.  W.  Ross,  6.  Griffiths  Road.  Wimbledon, 
S.W..  Chemist. 

Irlam,  H.  A.,  Long  View  Villa.  Hitchin  Road,  Luton. 
Beds..  JIanager  and  Chemist. 

Irving,  J.  M.,  17a,  Dickinson  Street,  Cooper  Street. 
Manchester.  Chemical  Merchant. 

Irwin.  .John  T.,  Cledford,  Jliddlewich,  Cheshire. 
Manufacturing  Chemist. 

Irwin.  W..  Inglehurst,  .Stand,  near  Manchester, 
Analytical  Chemist. 

Isaac,   J.   F.   V.,  Research  Chemist. 

Isakovics,  Alois  von,  .Snifieur  Scientific  Labora- 
tories. Monticello,  N.Y..  U..S.A..  Manufacturing 
Chemist. 

Ittner,  Dr.  Martin  H..  c/o  Colgate  and  Co.,  Jersey 
City,  N..L,  U.S.A..  Soap  and  Essential  Oil 
Chemist. 

Ives,  Herbert,  125,  Pearl  Street,  Boston.  Mass.. 
U.S.A.,  Manager  (Dyestnffs,  etc.). 


Jackman.  E.  .1.,  60,  Belgrave  Road,  Ilford,  Essex, 

Technical  Chemist. 
.Jack.son.    Alf.    George,    05,   Arm   Street,    Brisbane, 

Queensland,   Electro-Chemical  Engineer. 
Jackson,  Arthur  A.,  672,  East  43rd  Street,  Chicago, 

111..  U.S.A.,  Chemist. 
Jackson,  Dr.   D.   H.,  95,  Abbey  Road,  St.  John"s 

Wood,  N.W.,  Chemist. 
Jackson,    Edward.    Ravens    Clift,    Oxford    Road, 

Moseley,  Birmingham,  Alkali  Works  Inspector. 
Jackson,    Ernest    W..    3,    Leven   Street.    Saltburn, 

Yorks..  Analytical  Chemist. 
Jackson.  F.,  Smedley  Bridge  Works,  Cheetham.  near 

Slanchester,  Bleacher  and  Dyer. 
Jackson.   Frederick.    14,  Cross  Street,   Manchester, 

Laboratory  Furnisher. 
Jackson,     John.     98,     Dobbie's     Loan,     Glasgow. 

Lubricant  Manufacturer. 
Jackson,  Percy  G.,  c/o  National  Boiler  and  General 

Insurance  Co.,  22,  St.  Ann's  Square,  Manchester, 

Chemist. 
Jackson.  Saml.,  c/o  Binny  aiul  Co..  Mudnis.  India. 

.\nalytical  Chemist. 


1902.  Jackson,  Samuel,  c/o  Wm.  Metcalf,  Ltd.,  Church, 

near  Accrtngton,  Director  (Tar  Distillery). 

1898.  Jackson,    Thos.,    Thornton    View,    Clayton,    Man- 

chester, Chemical  JIanufacturer. 
1900.  Jackson,    Victor   G.,   21,   Frankfort   Road,   Heme 
Hill,  S.E..  Chemist. 

1903.  .Jackson.  Wm.  D.  N..  29,  Woodbine  Avenue.  Walls- 

end-on-Tyne,  .Analytica,l  Chemist. 
1900.  .Jackson,     Dr.     W.     Hatchctt,     Radcliffe    Library, 

Oxford.    Librarian    and    .Science    Tutor    (Keble 

College). 
1893.  .lackson.   Rt.    Hon.    W.    L.,   F.R.S.     See  Allerton, 

Rt.  Hon.  Lord. 

1899.  Jackson,    W.    ilorton.    c/o    British    Oxygen    Co.. 

Ltd.,    Great    .Marlborough    .Street,    Manchester. 

-Manager. 
II.M.    .lackson,   W.   P.,   Saxilby,   near   Lincohi,  Chemical 

Works  .Manager. 
lIMil.   .lacobsen.  Rudolph  C,   154,  Lake  .Street,  Cliicago, 

111.,   U.S.A.,   Editor  of    ■  Hide  and  Leather." 

1900.  Jacoby,  Areli  H.,  c/o  American  Dyewood  Co.,  84. 

William  Street,  New  York  City.  U..S..\..  Chemist. 
1897.  Jacque,  Maurice,  "  La  Cantabrica,"  Galdacano,  cerca 
Bilbao,  Spam,  Chemical  Engineer. 

1901.  Jadhava,  Khasberao  B.,  Nausari,  Bombay,  India, 

Collector  and  District  Magistrate. 
1900.  .Jiiger.  B.  M.,  c/o  Geo.  Jager  and  Sons,  77,  Burlington 

Street,  Liverpool,  Sugar  Chemist. 
1886.  Jago,    Wm.,    1,    Garden    Court,    Temple,    London, 

E.C.,  Barrister-at-Law. 
1883.  James,  E.  T.,  British  Alizarin  Co.,  Ltd.,  Silvertown, 

Victoria  Docks,  E.,  Secretary. 
1885.  .James,  Dr.  .J.  Wm.,  Aylmer  House,  Weston-super- 

.Mare ;     and    (Journals)     29,     Bedcliffe     Street, 

Bristol,  Chemical  Lecturer. 

1893.  James,   Lawrence  S.,   32,   Hawley   Street,   Boston, 

Mass..  U.S.A..  Gas  Inspector. 
lil(t.".   James,    Oscar    S..    227,    George    Street,    Toronto, 

Canada.  Analytical  Chemist. 
O..M.    Japp,  Dr.  F.  R.."F.R.S.,  The  University,  Aberdeen, 

Professor  of  Chemistry. 

1906.  .Jardine,    S.,    Dallyn,   Jardine.    &  Co.,   23,   Scott 

Street,  Toronto,  Canada,  Chemical  Merchant. 
1890.  .Jarmain,  Geo.  S.,  Dalton  Lodge,  Hudderstiekl,  Wool 

Extractor. 
O.M.    Jarmay.   G.,  Hartford  Lodge.   Hartford,   Cheshire, 

Alkali  Manufacturer. 
1900.  Jarvie,  Jas.,    Femdale.     Kenmure    .^ve.,    Bishop- 

briggs,  N.B..  Chemist. 

1907.  Jatar,  S.   B.,  219,  Upper  Brook  Street,  C.  on  M., 

Manchester,  Student. 
O.M.    .Jayne,  Dr.  H.  W..  c/o  Barrett  Manufacturing  Co., 
Frankford.    Philadelphia.    Pa.,    U.S.A.,    Manu- 
facturing Chemist. 

1908.  .Jeffery.  Jolui  H..   10.  Daysbrook  Road.  Streatham 

Hill,  London,  S.W.,  Chemist  and  Metallurgist. 
O.M.    .lekyll,  J.,  Castle  Jloat  House,  Lincoln,  Chemical 

Manufacturer. 
1892.  .lenkin,  W.  A..  5.  Bella  Vista.  Minas  de  Rio  Tinto. 

Pro\'incia     de     Huelva,      Spain,      Metallurgical 

Chemist. 
1905.  .Jenkins,    Chas.    D.,   8.    Grove   Street,    Winchester, 

Ma.ss.,  U.S.A..  Chemist, 

1894.  .Jenkins,  John  H.   B..  I.«iboratory,  G.E.R.  Works, 

.Stratford.  E..  Analytical  Chemist. 
1894.  .Jenks,  Robt.  L..  Kasauli,  Punjab,  India,  Chemist. 
1908.  Jennison,    George,   Derby   House,   Heaton   Chai>el, 

Stockport.  Chemist. 
1905.  .Jennison,   Jas..   Mountficld,   Loiulon   Road,   Green- 

liitlie.  Kent.  Chemist. 
19117.   .Jenson.  Chas.  W.  L..  "'  T-auriston."  (;ran<l  Avenue, 

Southboume,  Bournemouth,  Brewer  anil  .Maltster. 

1904.  Jepson,    John    Elliott.    Stai'    Hou.se,    Feniscowles, 

near  Blackburn.  Chemist. 

1899.  Jerdan,  Dr.  David  S.,  Temora.  Colinton.  Mid- 
lothian. Chemist  (Gelatin  Works). 

1899.  .Jessop,  Louis  V.,  Holmlea.  Woodville  Road, 
Leytonstone.  Es.sex.  Chemist. 

1904.  Jew.son,  F.  T.,  Earith,  near  St.  Ive.s,  Hunts., 
Chemist. 

1896,  Job,  Robt.,  Ambler,  Pa..  U.S.A.,  Analyticftl  Chemist. 
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1906.  Jolin,  David,  Hailevbury,  Oiitiiiio,  Canada.  Chemist. 
1908.  Johnson.  Arthur,  2,  Slaple  Street,  Nursery  Street, 

Pendleton,  Manchester,  Chemist. 
1880.  Johnson,     A.     F...    t'laremont,     Lyndhui'St     Read, 

Wolverhampton,   .Vnalytioal  Chemist. 
1!IU4.  Jolmson,  Cedrii-,  Field  Hou.se,  Winnington,  North- 

wich.  Chemical  Engineer.^ 
I'.MHi.  Johnson,   Chas.   C.   Tunstall   Bay,  vid  Vancouver, 

B.C.,  Canada.  Chemiial.Kni;inecr. 
1U05.  Jolmson,  ('has.  F.,  .Vveiy  Cliemiial  Co.,   Littleton, 

Ma.is.,   V.S.A..   .Superintendent. 
18!(l.  ilohnsoii,    Kdniond    E.,    The   tiales.    Kodiug   Lane. 

Woodfonl    Bridj;e.   Essex,   Chemical   Knj.;iueor. 
IIKMI.   Johnson,     Edw.,     e/o     Herdeiros     Bowman,     Ltd.. 

Caixa    57,    Pernandtneo,    Brazil,    Sugar    Works 

.Manager. 
1!K)8.  Johnson,    Dr.    Edw.    S.,    c/o   Ijolvay    Process   Co., 

Syracuse,  N.Y.,  I'.S.A.,  Chemist. 
1002.  Jolmson,  Emil  F.,  n()-!)8,  iMaiden  Jjine.  New  York 

City,  U.S..A.,  Con.suUing  Chemist. 
ISKH.  Johnson,' Dr.   F.  |JI.  ti.,  28(i,  Peel  Street,  .Montreal, 

Canada.  Chemi.st. 
11)04.  Jolmson,  (5.  B.,  7,  Church  Street,  Liverpool.  Wholc- 

.salc  Chemist. 
11106.  Johnson,  Dr.  Harold,  .t  and  6,  Fowkes'  Buildiufrs. 

Great  Tower  Street,  London,  E.C..  Chemist. 

1907.  Jolmson,  H.   Finnis,  e/o  Borax  Con.solidated,  Ltd., 

Hi,   Eastcheap.   London,  E.(\,  Sales  Manager. 

1908.  Jolmson,  Horton,  Ridgway,  Pa.,  U.S.-A.,  Tanner. 
O.M.    Jolmson,    ,1.     E..    40.    Idmiston    Road,  Stratford, 

E..  Manufacturing  Chemist. 
1895.  Jolmson.  .Jesse  F.,  Vaudreuil  Station,  P.Q.,  Canada, 

Chemical   Engineer. 
19ftO.  Johnson,   .John,   e/o  John  Johnson  and  Co.,  37th 

Street    and    Second    Aveniie.     Brookljni.    N.Y., 

U.S.A.,  Chemical  Engineer. 
1000.  .Tohn.son,    Jno.    W.    H..    York    Ho\ise,    Thoruhill. 

Dewsbury.   and   (.To\nnals)   West   Riding   Rivers 

Board.  Waketield,  Y'orks..  Chemist. 
19()(i.  .Johnson.  Oliver  Jj,,  e/o  The  Aspinook  Co.,  .Jewett 

City,  Coun..  U.S.A.,  Dye  Works  .Manager. 
(l.M.    Johnson,    S.    H.,    Warren    Hill    House,    Loughton, 

Essex,  Chemical  Engineer. 
1904.  Johnson.  S.  Hearon,  7,  Church  Street,  Liverpool, 

Wliolesale  Chemist. 
1907.  Johnson,  Walter  M..  Box  376,  Penns  Grove,  N.J., 

l'.S..-\.,  Chemist. 
1895.  Johnston.  Alex.  R.,  18.  Percy  .Street,  Ibrox,  Glasgow, 

Analytical  Chemist.  '-'^  I 

1906.  Johnston,  A.  McA.,  Box  108,  Germiston,  Transvaal, 

Metallurgical  Chemist. 
1894.  Johnston,   G.   Lawson.     See  Lawson-Jolmston,   G. 
1904.  Johnston,    J.    H..    8.    Leopold    Road,    Wimbledon. 

S.W.,  Chemist  and  Bacteriologist. 

1889.  Johnston.  Thos.,  Nobel's  Explosives  Co.,  Ltd.,  195. 

West  George  Street,  (Jlasgow.  Jlanager. 

1904.  Johnston,   Thos.    J.,  4,   Garrioch   Drive,   Maryhill, 

(ilasgow.  Chemist. 

1890.  Johnston,  Wm.  A.,  The  S.  S.  White  Dental  Manu- 

facturing Co..  Princess  Bay,  .Staten  I.sland.  \.Y. . 

U.S.A.,  Dental  Enamel  Manufacturer. 
1894.  Johnston. W.  E.  Lawson.  Sue  Lawson-.Johnstou.  W.E. 
O.M.    tjohnston.  Wm.  Q..  .Anchor  Chemical  Works.   1005, 

Garngad  Road.  Glasgow.  Technical  Chemist. 
O.M.   Jolinstone,    .Ta.s.,    Sha*tield    Works,    Rutherglen, 

Glasgow,  Technical  Chemist. 

1905.  Johnstone,  J.   Swanston,  National   Distilleries  Co., 

Bond  Street,  Dinhan.  Natal.  J)isliller. 

1903.  Jolmstone.  S.  J..  15.  S])ringlield  Road.  New  South- 

gate.    N..    Research   Chemist. 
O.M.    Johnstone,  W.  (i..  Chemist. 

1907.  JoUiffe.   Ernest  H..   16,   Mailland   Street,  Toronto, 

Cana<la,  Works  Chemist. 
1905.  Jolliffe.   Frank,   27,   Roseldine  Street,   Honor   f)ak 
Park.  S.E..  Chemi.st. 

1908.  Jones,  .Andrew  II.  .■)34.  Notre  Dame  Street  West, 

Montreal,  Canada.  Mechanical  Contractor. 

1904.  Jone.s,  Arthur    B.,',  GardeniCity,    N.Y'..<i  U.S.A., 

Superintendent. 
1002.  Jones.  David  R.,  Standard  Chemical  Co.,  Descronto, 
Out.,    Canada.    Chemical    Engineer. 


1908.  Jones,  D.  Trevor,  c/o  Brotherton  and  Co.,  Ltd., 

Litherland,    Liverpool,    Works    Chemist. 

1902.  Jones,  K.  Strangways.  Sulp'iido  Corporation.  Lttl.. 

Cockle   Creek,    N.S.W.,   Australia,    Metallurgical 
Chemist. 

1909.  Jones,  E.  Willis,  Coleshill  Terrace,  Llanclly,  South 

Wales,  Chemical  Manufacturer. 
O.M.    Jones.  E.  W.  T.,  1(1,  Victoria  Street,  Wolverhampton, 

.Analytical  Chemist. 
1897.  Jones.    Freil.    W..    39.     Penibury     Road.     Clapton. 

N.E..  Technical  ('honiist. 
ISltii.  .lones,  G.  Cecil.  41,  London  Road,  Forest  Hill.  S.E., 

Consulting  ('hemist. 
1905.  Jones,  Harold.  .Morro  \'clho.  Villa  Nova  ilo  Lima, 

.Minas  (ieraes,  Brazil.  .Analyst  and  .Assayer. 
O..M.    .foues,  H.  Chapman,  Royal  College  of  Science,  South 

Kensington,     .S.W.,     Senior     Demonstrator     in 

Cliemistry. 
IH()7.  Jones,   Henry  Williams,   Earlsdon   Ijine,  Styvi'clialo 

.\vennc.   Coventry,   .Manufacturing  Chemist. 

1 893.  ,Joiu-s.  Herbert.     See  Sefton-.Tones,  H. 

1901.  .Jones,  Herbert  J.,  c/o  Brechfa  Chemical  Co.,  Ltd., 
Nantgaredig.   R..S.O.,  South  Wales,  Chemist. 

1905.  Jones,  .1.  E.  Stacey,  .Masonic  liuiUlings.  Coventry, 
Consulting   Chemist   and   .Metallurgist. 

1904.  Jones.  J.  Shirley.  .Moscow,  Idaho,  II.,S..A..  Chemist. 
IS!)9.   Jouei,   Llewellyn  .1.   W..  .Metallurgist. 

1894.  Jones,    M.    W.i    The   Cottage,    Brislingtou,    Bristol, 

Manager  (Oil  and  Colour  Works). 

1887.  .Tone-;.  T.  Tolley.  .Australian  Explosives  and  Chem- 
ical Co.,  Ltd..  138,  (iueen  Street.  .Melbourne, 
X'ictoria.  .Australia,  J]xplosive.s  Manufacturer. 

O.M.  .Tones,  Walter  Norris,  Lancashire  Metal  Works, 
Widlu^s.  Technical  Chemist. 

190.'i.  .limes.  Wm.  .App,  c/o  Boston  .Artificial  Ix-ather 
Co..  Metropolitan  Building,  New  York  City, 
r.S..A..  Chemist. 

1905.  .Tones,    W.    Ellis.   80,   .Anmdel   .Avenue,    Liyeri>ool, 

Sugar  Refiner. 

1904.  .Jordan.  Staidey.  100,  William  Street,  New  York  City, 

r..S..A.,  Importer  of  Chemicals. 
1908.  .Toselin.     Percy    H.,    81,     Bennerley     Road,     New 
\\'andsworth.  S.W.,  Chemist. 

1905.  Joseph,  .A.  F.,  Ceylon  Technical  College,  Columhu, 
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1901.  Marshall,  Jos.  W.,  Science  Lecturer. 

1896.  Marshall,  Percy  S.,  Union  Laboratory,  Half  Moon 
Street,  Huddersficld,  Assistant  Chemist. 

1883.  Marshall,  Wm.,  Carisbrook,  Queen's  Road,  Cheadle 

Hulme,  Cheshire,  Dyer. 
188-1.   Marshall,    Wm.,    Barkley,    Teddington,    Middlesex, 

Analytical  Chemist. 

1904.  Marston,  John  P.,  247,  Atlantic  Avenue,  Boston, 
Mass.,  U.S.A.,  Merchant. 

1894.  Martin,  Alex.  M.,  Hillview,  Twechar  by  Glasgow, 
Analytical  Chemist. 

1895.  Martin,  Chas.  H.,  40,  Bolton  Road,  Pendleton, 
Salford,  Oil  and  Soap  Works  Manager. 

O.M.    Martin,  N.  H.,  Ravenswood,  Low  Fell,  Gateshead-on- 

Tvne,  Manufacturing  Chemist. 
1899.  Martin,   Wm.   E.,  c/o   Kynoch  Ltd.,  Arklow,   Co. 

Wicklow,  Ireland,  Cliemist. 
1887.  Martiiieau,    Sj'dney,    Streatham   Grove,    Norwood, 

S.E.,  Sugar  Chemist. 

1907.  Martius,  Dr.  C.  A.  von,  Voss  Strasse  12,  Berlin, 
Germany,  Cliemist. 

1894.  Martj-n,  T.  Graham,  11,  Stratton  Terrace,  Traro, 
Cornwall,  Metallurgist. 

1905.  Marx,  Dr.  Emil,  Riickerstrasse  17,  Schweinfurt 
a/Main,  Bavaria,  Germany,  Research  Chemist. 

1905.  Marx,  Dr.  Max,  81,  Shanley  Avenue,  Xewark,  N.J., 
U.S.A.,   Manufacturing  Chemist. 

1905.  Mason,  Douglas  H.  C,  477,  Sherbourne  Street, 
Toronto,   Canada,  Manufactuier. 

1904.  Mason,  Dr.  Edward  D..  22,  George  Road,  Edgbaston, 
Birmingham,   Scientific   Apparatus  Dealer. 

1906.  Mason,  Frederic  S.,  90,  Beekman  Street,  New  York 
City,  U.S.A.,  Manufacturing  Chemist. 

1904.  Mason,  Glen  F.,  c/o  H.  J.   Heinz  Co.,  Pittsburg, 

Pa.,  U.S.A.,  Chemist. 
1887.  Mason,  J.  Francis,  Eynsham  Hall,  Witney,  Oxon. 
1906.  Mason,  M.  Edgar,  93,  Orleans  Street,  Chicago,  111., 

U.S.A.,  Chemist. 
1906.  Massa,    Corradiuo,    Castelguelfo   Parmense,   Parma, 

Italy,  Sulphuric  Acid  and  Fertiliser  Manufacturer. 
O.M.    Masson,   Prof.   D.   Orme,  University  of  Melbourne, 

Victoria,  AustraUa,  Professor  of  Chemistry. 

1908.  Masson,  R.  Duncan,  c/o  Messrs.  R.  Silcock  and  Sons, 

Stanley  Hall,  Union  Street,  Liverpool,  Analytical 
Chemist. 
1904.  Masson,    Victor    E.,    Pleasant    Valley    Wine    Co., 
Rheims,  Steuben  Co.,  N.Y.,  U.S.A.,  Chemist. 

1902.  Masujima,  Prof.  Bunjiro,  c/o  K.  Takebe,  25,  Gazen- 

bocho,  Azabuku,  'Tokyo,  Japan,  Prof,  of  Applied 
Chemistry. 
,  1902.  Masury,  Fred  L.  M.,  Lock  Box  144,    Sharon,    Pa., 
U.S.A.,  Explosives  Manufacturer. 
O.M.    Mather,  J.,  Blaydon  Chemical  Works,  Blaydon-on- 
Tyne,  Manager. 


1904.  Mather,   J.    Cecil,   The   Slide,    Buncom,    Cheshire, 

Works  Chemist. 

1900.  Mather,  Wm.,   Westlea,  Queen  Street,  Alexandria, 

Dumbartonshire,  Chemist. 
1907.  Matheson,  A.  Greville  E.,  c/o  Matheson  &  Grant, 

13,  Walbrook,  London,  E.C.,  Engineer. 
1890.  Matheson,    W.    J.,    c/o    Cassclla   Colour    Co.,    182, 

Front  Stieet,  New  York  City,  U.S.A.,  Chemical 

Merchant. 

1901.  Mathew,    W.    E.    B.    de    Vere,    Dinham,    Hillside 

Gardens,  Wallington,  Surrey,  Analytical  Chemist. 
1900.  Mathews,   Dr.   Jno.    A.,   c/o   Halcombe   Steel   Co., 
Syracuse,    N.Y.,    U.S.A.,    Works   Manager   and 
General   Superintendent. 

1898.  Mathewson,  E.  P.,  .\naconda,  Mont.,  U.S.A.,  Metal- 

lurgist. 

1888.  Matos,    Louis   J.,    101,    North    19th    Stieet,    East 

Orange,  N.J.,  U.S.A.,  Chemist. 

1896.  Matsui,  G.,  c/o  Japan  Sugar  Refinery  Co.,   Ona- 

gigawa,  Tokio,  Japan,  Chemical  Engineer. 
O.M.    Matthews,   Chas.   G..   31,  Stapenhill  Road,  Burton- 
on-Trent,  Brewing  Chemist. 

1907.  Matthews,  Dr.  F.  E.,  6,  Hillcroft  Crescent,  Ealing, 

W.,  Technical  Chemist. 

1899.  Matthews,      Dr.     J.     Merrift,     3,     Bow     Street, 

Taunton,  Mass.,  U.S.A.,  Professor  of  Chemistry 
and  Dyeing. 

1889.  Mawdsley,  W.  H.,  c/o  Gold  Mining  Co.,  Ltd.,  Mount 

Morgan,  Queensland,  Chemist. 

1906.  Mawson,  Fred.  E..  88,  Broad  Street,  Boston,  Mass., 

U.S.A.,  Dyestu£f  Merchant. 
1903.  Maxim,  Hudson,  698,  St.  Mark's  Avenue,  Brooklyn, 

N.Y.,  U.S.A.,  Chemist  and  Mechanical  Engineer. 
1894.  Maxwell,   Jno.,   Solway   Chemical   Works.    .Silloth, 

and    (communications)    English  Street,   Carlisle, 

Cumberland,   Chemical   Manure  Manufacturer. 
1903.  Maxwell,  Grin  P.,  Piedmont,  Mineral  Co.,  West  Va., 

U.S.A.,  Chemist. 

1897.  May,   George   H.,   c/o   F.ibrikoid   Co.,   Newburgh, 

N.  Y.,  U.S.A  ,  Assistant  Chemist. 

1884.  Mayenfeld,  Dr.  E.  von  Salis.     See   Salis-Mayenfeld, 

Dr.  E.  von. 

1903.  Mayer,  Andrew,  jun.,  129,  York  Street,  Brooklyn, 

N.Y.,  U.S.A.,  Cheini.st. 

1908.  Mayer,  Frederick  J.,  c/o  Didier-March  and  Co.,  50, 

Church  Street,  New  fork  City,  U.S.A.,  General 

Manager. 
1896.  Mayfield,  A.  S.,  Thirlmerc,  Newland.  Hull,  Analyst. 
1892.   Mayfield,     H.     P...    Normanhurst,     Mundy    Street. 

Heanor.  near  Nottingham,  Dyer. 

1885.  Mayhew,    E.    W.    A.,    High    Street,   Freemantle, 

Western  Austraha,  Manufacturing  Chemist. 

1907.  Maynard,  Geo.  W.,  20,  Nassau  Street,  New   York 

City,  U.S.A.,  Mining  Engineer. 

1900.  Maywald,  F.  J.,  1028,  72nd  Street,  Brooklyn,  N.Y., 

U.S.A.,  Technical  Chemist. 
1907.  Meade,  Geo.  P.,  National  Sugar  Refinery,  Yonkers, 

N.Y.,  U.S.A.,  Chemist. 
1902.  Meade,  Richd.  K.,  Nazareth.  Pa.,  U.S.A.,  Chemist. 

1904.  Meads,  Charles  J.,  19,  Park  Place  West,  Sunderland, 

Inland  Revenue  Officer. 

1898.  Meeds,    Alonzo    D.,    2424,    Harriet    Avenue,    Min- 

neapolis, Minn..  U.S.A.,  Analytical  Chemist. 
1896.  Meggitt,  Loxley.  Wheatsheaf  Works,  Alexandrina, 
Sydney,  N.S.W.,  Australia,  Analytical  Chemist. 

1901.  Meier,  Dr.  Franz,  c/o  Society  of  Chemical  Industry 

in  Basle,  Basle.  Switzerlaiul,  Chemist. 
1888.  Meikle,  Jno.,  8.  Melrose  Street,  Great  Western  Road, 
Glasgow,  Journalist. 

1902.  Melcher,    Arthur   C,    58,    Bowcn    Street,    Newton 

Centre,  Mass.,  U.S.A.,  Research  Chemist. 
O.M.    Meldola,   Prof.   R..   F.R.S.,   6,   Brunswick  Square, 

London,  W.C,  Professor  of  Clienustry. 
1901.  Meldrum,    Dr.    And.    N..    Chemical    Department, 

The     University,     Manchester,      Lecturer     on 

Chemistry. 
O.M.   Mellon.  W.  W..  Woodlands,  Blackrook,  Co.  Dublin, 

Ireland,    Manufacturing   Chemist. 
O.M.    McUor,  S.,  Magnesium  Metal  Co.,  Patricroft,  Man, 
chestsr,  Metal  Refiner, 
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Melville,   D..   2,   Melville  .Avenue.    Delrav.   Detroit 

Mich.,  l'.S..A..  Cliemkrtl  Work.s  .Manager. 
-Men.ioliinj;,  Dr.  C.  Mersey  Chemiinl  Worhs.  Broni- 

borougli.  Clieshiie,  Chemist. 
Meniies,  K.  C,  lnvore.sk  Mills,  Mmselburgh,  N.B., 

Paper  Maker. 
Mercer,  C.  A.,  34.  Camomilo  Street,  London,  E.C., 

Chomienl  Apparatus  Maker. 
.Mercrr.  ,1.  li..  4,  Taliley  Road.  Knutsford,  Cheshire, 
Merck,  Dr.  K.,  Darmstadt,  tierraany.  .Manufacturing 
Chemist.  * 

Merck,   Ucorge,   .Merck  and  Co.,   University  Place 
New  York  City.  l'..S.A..  Manufacturing  Chemist 
Merrill.  Frank  H..  2424.  Ocean  View  Avenue.  Los 

Angeles,  Cal.,  l'.,S.A.,  Factory  Superintendent. 
Mernls.    Fred.    J..    25.    Figtree    Lane,    Sheffield, 

.Analytical  Chemist. 
Mcrriiimn,  H.  .T..  244.  Victoria  Park  Road,  South 

Hackney,    N.E..   Research   Chemist. 
Merrin.   A.   C.   44.    Bishopsgatc     Street     Without, 

London.  E.C,  Assistant  Editor  and  Analyst 
Merry,   .Tno.    K.,    112.   Greenfield   Road,   Harborne, 

Birmingham.  Metallurgical  Chemist. 
Mer.san.  Fenlinniul  de.  Fairfield,  Chestnut  Avenue, 

Bo.ston  Spa,  Vurks..  Cliemist. 
Merz,  Eugene,  P.O.  Ho.\  21(i.  Newark.  N..J..  r..S.A.. 
General   Superintendent.    Heller  and    Merz   Co.  " 
Merzbacher,   .Aaron.    Hotel   .Monaca,    .Monaca     Pa 

U.S.A..  Chemist.  '' 

-Meslans.  Prof.  M.,  r,<},  Quai  de  la    Baronnio,  Ablon 

(Seine  et  Oise),  Fr.ince.  Professor  of  Chemistry 
MesncI,  Dr.  R.,  147,  Victoria  Street,  London,  S.VV., 

Chemical  Manufacturer, 
Metcalf,   Howard   F.,   Farr  Alpaca   Co.,   Holyoke 
Mass.,  U.S..A.  ' 

Metcalf,  ,Tno.,  Moorfield  Chemical  \Vorks,'Altham, 

near  .Accrington.  Tar  Distiller. 
Metcalfe.  Ernest  D.,  3,  Graccchurch  Street,  London, 

E.C,  Secretary. 
Methley.    Bernard,    I,   Eslaforde.    Doncaster  Road, 

Rotlicrli.im.  Vorks..  Engineering  Chemist. 
Metz,  Herman  A.,  P.O.  Bo.x  753,  New  York  City, 

U.S.A.,  (.'hcmical  .Merchant. 
Metzi.s,  ,Tosef,  Anglicia  Petroleum  Co.,  Drohobycz, 

Galicia,  .Austria,   Manager  of  Refinery. 
Jfewborne.  Rnbt.   G.,  c/o  Kentucky  Tobacco  Pro- 

ducts  Co..  Louisville.  Ky.,  U.S..A..  Chemist. 
Meyer,  Dr.  Erwin.  c/o  Morgan  and  Wright.  Detroit 
Mich.,  U.S..A..  Chemist. 
.   ^rever,    Dr.    Franz,    c/o    R.    Wedekind    und    Co 
lerdmgen      a/Rhein,      Germany,    Metallurgical 
and  Chemical  Engineer. 
.  Meyer,    Karl.    Sortedams    Dossering    95i,    Copen- 
hagen, O.,  Denmark,  Technical  Chemist. 
Meyer.  Prof.  Dr.  Richard.  Teclinische  Hochsolude 
Braimschweig,  Germanv.  Professor  of  Chemistry 
Meyriek,    L.    J..     137,    City    Road,    Birmingham 

Assistant  Analyst. 
.Micklethwait.  Alis's  Frances  M.  G..  Penhein,   Chep- 
stow,   Mon.  :     and   (.Journals)   Royal   College   of 
Science.  London,  S.W.,  Chemist. 
Mighill,  Dr.  Thos.  A..  15.  Exchange  Street.  Boston 

.Ma.ss..  U.S.A..  Chemist. 
Miles.  G.   Wellington.   29.  Central  Street.   Boston 

Mass.,  U.S.A.,  Analytical  Chemist. 
Mile.stone,  W.  C..  7.  Heathficid  Road,  Wandsworth 

Gommon,  S.W..  Chemical  AVorks  .Manager 
Mdlar.    .Tas.    H.,    P.O.    Box    120.    Durban.    Natal. 

Manufacturing  and   Analytical   CJieniist 
Millard.  Edgar  .J..  40-  42.  Charlotte  Street.   London. 

EC.  Chemist  and  .Manager. 
Millen,  .J.  Dunlop.  Mount  BischofT  Mine.  AVaratah, 

Tasmania.  Assistant  (Jeneral  .Manager 
Miller.  Dr.  A.  K..  Kilvert's  Buildings,  Withy  Grove, 

Manchester.  .Analytical  Chemist. 
Miller.  E.  V..  Sugar  Works.  Chelsea.  Auckland,  New 

Zealand.  Sugar  Works  Chemist. 
Miller.  Geo.,  Clydesdale.  Groes  Road.  Cressington 

Liverpool.  Technical  Chemist. 
Miller,  Dr.  Harry    E..  .^on.  Palm  Avenue.  Oakland 
Col.,  U.S.A.,  Chenust, 
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1883.  Jliller.    Dr.    H.     von.     Beatri.\ga.sse 

Austria,  Chemical  -Alanufacturer. 
1904.   .Miller,  Jas..  Pharmacist. 

1894.  Miller.  Dr.  .lolin  A..  44-45,  Lewis  Block,  Butfalo, 
,„.^.^  ,..,^-^-  l^  ■'^•-•^•'  t'onsulting  Chemist.  State  Analyst. 
1908.  Mdler.    .lohu    B.,    98,    Wellesley    Street,    Toroi\to, 

Canada.  Lumber  and  Iron  Manufacturer. 
1894.   .Miller.  .1.  Carlile,   188.  St.   Vincent  Street.  Gla,sgow, 

.Manufacturing  Chemist. 

1888.  Miller.  J.  Hopkins.  5,  Catherine  Street.  Parlia- 
mentary Road,  (ilasgow,  Dyeworks  Cliemist. 

1889.  .Miller.  .Iiio.  Poynter.  .Sandilands  Chemical  Works, 
Abenleen.  Tc<-hnical  Chemist. 

1907.  .Miller,  K.  H.,  c/o  The  Flavell  Co.,  Box  924,  Asbury 
Park.  VJ.,  U.S.A.,  Chemical  .Manufacturer. 

1901.  Miller.  Stuart  B.,  c/o  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Marquette,  Mich.,  U.S.A.,  Chemical 
Engineer. 

1904.  Miller,    William    Exley,    c/o   The   Arizona    Copper 

Co.,   Ltd.,   29,   St.   Andrew  Square.   Edinburgh, 

Secretary. 
1-901.  Miller.  Dr.  W.  La.sh,  .50,  St.   Alban  Street,  Toronto, 

( 'anada.  Associate  Professor  of  Physical  Chemistry. 
1884.  Miller,  W.   .M.,  Caledonia  E.state,  Prov.   Wellesley, 

Penang,  S.S.,  Sugar  Chemist. 

1902.  Milligan.  R.  E.,  New  York  Continental  .Icwell 
Filtration  Co.,  15.  Broad  Street,  New  York  City, 
I  .S..A..  Chemical  Engineer. 

1904.  Millroj'.  Alfred  T..  c/o  Lyman,  Sons  &  Co,,  St.  Paul 
Street,  Montreal,  Canada,  Laboratory  Furnisher. 

O.M.  Mills,  Prof.  E.  .1..  F.R.S..  (i4.  Twj-ford  Avenue, 
West  Acton,  W'..  Emeritus  Professor  of  Technical 
Chemistry  and  Consulting  Chemist. 
-Mills,  Dr.  J.  E..  University  of  North  Carolina, 
Chapel  Hill,  N.C.,  I'.S.A.,  As-soeiate  Professor 
of  Chemistry. 

1905.  Mills,  Wm.  Heiiry.  45,  AVall  Street,  New  York  City 

U.S.A.,  Merchant. 

1906.  Mills.  Wm.  Hobson,  Northern  Polytechnic  Institute. 

Holloway,  London,  X.,  Lecturer  in  Chemistry 
1905.   Milne.  Thomas,  c/o  The  Gas  Light  and  Coke  ("o.. 
Ltd..     4.     Fenchurch    .Avenue,     London,    E.C, 

Chemical  Products  Salesman. 
1903.  .Alilnes,    Crcsswell,    Arlcsey,    near  Hitchin,  Herts., 

Cement   Works  M.anager. 
1887.  Milnes.     Edmund,     Seedfield,     Bury,     Lancashire, 

Dyeing  Extract  Maker. 
1902.  Milnes,    Erne.st    E..    c/o   .To.seph    Smithson,    Ltd., 

India  Buildings,  Halifax,  Yorks.,  Chemist. 
1895.   Miner.  Harlan  S..  e/o  Welsbach   Light  Co.,  Glou- 
cester City.  .\..L,  U.S.A..  Technical  Chemist. 
1889.   Miniati.  T.  K.,  Peuketh,  near  Warrington,  Chemist 
1907.  .Minns.  .T.  E.,  32,  North  Street,  Taunton,  Somerset, 

-Analytical  Chemist. 
1895.   .Alitcheli.   Clias.    .A.,   e/o   Beaufoy  and   Co,   South 

Lambeth  Road.  S.W..  Analyst! 
1901.  .Mitchell.  Frank  H..  e/o  Dill  and  Collins.  Richmond 

and    Tioga    Streets,    Philadelphia,    Pa.,    U.S.A., 

Tutor  in  Chemistry. 
1898.  Mitchell,  (;.  D.  H..  c/o  S.  S.  White  Dental  Manii- 

facturing  Co..  Prince's  Bay,  Staten  Island.  N.Y., 

U.S.A..  Chemist. 
1906.   Mitchell,  Oswald  H..  c/o  Basil  Turner,  Woolwich, 

Sydney,  N.S.W.,  .Australia.  .Assayer. 

1904.  Jlitsugi,   R..   .Miinchnerstra.sse    22.    Dresden,    Ger- 

many. Chemist. 
O.M.    .Mittiiig".   E.   Kennard.  38.  Harold  Road.  Norwood, 
S.E.,  Technical  Chemist. 

1908.  Miyake.    Hauzabiiro.    GirLs"    School.   Kami-Nagare- 

kawa.  Hiro.shima.  .lapan.  School  Teacher. 

1909.  .Mock,  Hugo.  220.  Broadway.  New  A'ork  City.  U.S..A. 

Lawyer. 

1905.  Modi.  Dr.  E.  M..Oppo.site  (Irant  Road  Station,  Sleat 

Road,     Bombay.     India,     Manufacturing      an 

.Analylical  Chemist. 
1900.   .\Ioe.    KIdor   H.,    Box   266.   .Salt    Lake  Ci<y,    Utah 

U.S. .A..  Chemist. 
O..M.    .Mohr.    Dr.    B..   69a.   Parliament    Hill,   Ham|>8tead^ 

N'.W..  Consulting  Chemist  and  Metallurgist. 
1894.   .Mole.  Herbert  B..  The  Croft.  Shcplon  .Mallet.  Somer 

sot.   Brewer. 
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Mole.sworth,     F.     H.,     Jersey    Road,     Artarmon, 

N.S.W.,  Australia,  Analytical  Chemist. 

MoUcr,    Emil    A.,     18.    Teresa    Place,    Stapleton, 

Staten  Is..  N.Y..  U.S.A.,  Manager  (Sanitas  Co.). 

Mond,    Dr.    Albert    L.,    416-418,    Birkbeck    Bank 

Chambers,    Holborn,    London,    W.C.,    Chemical 

Engineer. 

Mond,  Emile  S.,  22,  Hyde  Park  Square,  London,  W., 

Technical  Chemist. 
Mond.  Dr.  L.,  F.R.S.,  20,  Avenue  Road,  Regent's 
Park,  N.VV.  ;    and  64,  Via  Sistina,  Rome,  Alkali 
Manufacturer. 
Mond,    Robt.    L.,    Winnington    Hall,    Northwich, 

Chemist. 
Monier-Williams,    U.    W.,    The    Lammas,    Esher, 

Surrey. 
Monk,  C'has.  W.,  102,  Bloomlield  Road,  Plumstead, 

Kent,  Ciiemist. 
Monro,  Irwin  W.,  c/o  W.  E.  Smith  and  Co.,  Ltd., 

Madras,  India,  Manufactiiring  Chemist. 
Moodie,   Wm.    E.,   Alexandria  XVorks,   Alexandria, 

N.B.,  Analytical  Chemist. 
Moody,  Chas.  J.,  Oroya  Brown  Hill  Mine,  Kalgoorlie, 

West  Australia.  Analyst  and  Assayer. 
Moody,   Dr.   Gerald  T..   Lome  House.  North  Dul- 

wich,  S.E.,  Lecturer  on  Chemistry. 
Moody,  Dr.  Herbert  R..  College  of  the  City  of  New- 
York,    and    (Journals)    23,    Hamilton    Terrace, 
New  York  City,  U.S.A..  Science  Instructor. 
Mooney,    F.    .M.,"    118,    Pembroke    Road,    Dublin, 

Chemical  Manure  JIanufactiirer. 
Mooney,   Geo.   A.,   310,   St.   Paul  Street,   Montreal, 

Canada,  Chemical  Merchant. 
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Chemist. 

1904.  Pickard,  Glenn  H.,  c/o  The  Speuccr-Kellogg  Co., 

Buffalo,  N.Y..  U.S.A.,  Chemi.st. 

1905.  Pickard.   Greenleaf  W.,  Amesbury,   Mas.s..  U.S..A., 

Electrical    Engineer. 

1902.  Pickard,  R.  H.,  Isca.  Merlin  Ro.ad,  Blackburn, 
Teacher  and  .Analyst. 

1904.  Pickett,  Chas.  E.,  26,  East  33rd  Street,  Bayonne, 
N.J.,    U.S. .A.,   Superintendent.    Borax   Refinery. 

1904.  Pickup,  Edgar  H.,  348,  Great  Clowes  Street.  Higher 
Broughton.    JIanchester.    Calico    Printer. 

1888.  Pilkington,  G.,  9.  Knowsley  Street,  Bury,  Lan- 
cashire, .Analytical  Chemist. 

1893.  Pillcy,  Thos.   W.,  33,   (irove  Hill  Road,  Denmark 

Hill,  S.E.,  Analytical  Chemist. 

1894.  Pilling,   John   E..   229,   Hornby   Road,   Blackpool, 

Chemist. 

1906.  Pincott,  Emile  S..  222,  St.  James  Street,  Montreal, 

Canada,     Manager    (Nichols    Chemical    Co.     of 
Canada,    Ltd.). 
190.5.  Pinnock.  H.  T.,  29.  Victoria  Road,  Tipton,  Staffs., 
Chemist. 

1883.  Pipe.    Jas.,    Woodburn,     Irvine,    N.B.,    Chemical 

Manufacturer. 

1896.  Piper.  Walter  E.,  Boston  Rubber  Shoe  Co..  .Maiden, 

.Mass..  U.S.A.,  Chemi.st. 

1907.  Pitman.    Brig.-Gen.    John,    167,    Berkeley   Avenue, 

Orange,  N.J.,  U.S.A.,  U.S.  Army  (retired). 
O.M.  Pitt.  T..  c/o  Burgoyne  and  Co.,  High  Street  South, 

East  Ham,  E..  Manufacturing  Chemist. 
1902.   Pittard,   Jno.,   30,   Mansfield   Road.   Ilford.   Essex, 

Chemical  ^lanufacturer. 

1884.  Pittuck,    F.    W..     19.    Stratford    Grove.    Heaton, 

Newcastle-on-Tyne.  Technical  Chemist. 

1899.  Pizey,  Jas.  H..  Bella  Vista    19.  .Minas  de  Rio  Tinto. 

Prov.  de  Huelva.  Spain.  Chemist. 
1894.  Flatten,    Frank,    12.    Montague    Road,   Edgbaston. 
Birmingham,   Metallurgical   Chemist. 

1890.  Platts,  Jno.  C,   12.  Alton  Terrace,  Fairfield,  Man- 

chester, Metallurgical  Chemi.st. 
1896.   Plaut.  Albert.  120—128,  William  Street.  New  York 

City,   U.S. .A.,   Wholesale  Druggist. 
1888.   Pla>'fair.  David  J..  7,  \'ictoria  Crescent,  Dowanhill, 

Glasgow,  Manufacturing  Chemist. 

1907.  Playter,  Geo.   H.,  803.   Beacon   Building,  Boston. 

Mass.,  U.S.A.,  Mining  Engineer. 

1908.  Plows,  G.H.,  14.  Regent  Park  Avenue,  Headingley, 

Leeds.   Tar   Distiller. 

1891.  Pocklington.  Hy..  11.  Regent  Park  Ten-ace,  Leeds. 
1907.  Poetschke.  Paul.  26,  West  Spi-uce  Street,  Corona, 

N.Y.,  U.S.A.,  Chemist. 

1901.  Pollard.   Wm..   Museum.   Jermyn   Street,   London, 

S.W.,  Chemist  (H..M.  Geological  Survey). 
1904.  Pollitt,     Dr.     Geo.     P.,     Winnington.     N'orthwich, 
Cheshire.   Chemist. 

1902.  Pollitt.  Jas.  C.  T..  7.  Grosvenor  Road.  Handsworth, 

Birmingham,  Managing  Chemist. 
1893.  Pollitt,  R.  B.,  c/o  Compania  Nacional  de  Dinamita  y 

Explosives,     Dinamita      (vid     No^),     Durango, 

Mexico.  Civil  Engineer. 
1883.  Pollock.    .A.,    Kirkland,    Bonhill,    Dumbartonshire, 

Dyeworks   Manager. 
1890.  Pomeroy,  Dr.  Chas.  T..  55.  Broad  Street.  Newark, 
^^  ^  N.J.,  U.S.A.,  Ink  Manufacturer. 
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Pond,    Francis    J.,    86.    Valley    Road,    Montclair, 

N.J.,  U.S.A.,  Assoc.  Professor  of  Chemistry. 
Pond,  Prof.  G.  G..  State  College.  Centre  Co.,  Pa., 

I'.S..A.,  Professor  of  Chemistry. 
Pond,   J.    A..   99,    Queen   Street,   Auckland,   New 

Zealand.  Analytical  Chemist. 
Pont.  A.  Felix  dii)  Box  :i],  Wilmington.  Del.,  U.S.A., 

Explosives  Manufacturer. 
Pont,    Pierre    S.    du,    Wilmington,    Del..    U.S.A., 

Exi>losives  Maniifacturer. 
Pope,  .S.,  6.  Heywood  ,Street,  Mess  Side,  Manchester, 

Chemical  Works  JIanager. 
Pope,    Thos.    H.,    The    University,    Birmingham, 

Chemist. 
Pope.    Prof.    W.    .7..    F.R.S..    University    Chemical 

Laboratory.  Camluiilge.  Professor  of  Chemistry. 
Popplewell.    ,Jos.     JI.,     Provan    Cliemical    Works, 

I'rovanmill.  Glasgow.  Chemist. 
Porter,  A.  Felix,  c/o  E.  I.  du  Pont  de  Nemours 

Powder    Co.,    Haskell,    N.J..    I'.S.A.,    Superin- 
tendent. 
Porter.  A.  Harold.  1417.  Sixth  Street,  S.E.,  Minne- 
apolis. Minn..  U.S. .A.,  Chemist. 
Porter,    J.    Edw.,     P.O.     Box    785,    and    205.    W. 

Gene.see  .Street.  Syracuse,  N.Y.,  U.S.A..  Chemist. 
Porter,  Jno.   L.,   Water   Purification  Station,   P.O. 

Box  791,  Station  B.,  New  Orleans,  La.,  U.S.A., 

Chemist. 
Potter,    Chas.    E.,    Love    Lane    Sugar    Refinery, 

Liverpool,  Sugar  Works  Chemist. 
Potter,  Chas.  Ed.,  c/o  City  Dairy  Co.,  Ltd.,  Spadina 

Crescent,    Toronto,    Canada,    General    Manager. 
Potter,  Chas.  J.,  Heaton  Hall,  Newcastle-on-Tyne, 

Cement   Manufacturer. 
Potter,    E.    P.,    Salwick   Hall,   near   Preston,   and 

(J  urnals)  c/o  E.  P.  Potter  and  Co..  Ltd.,  Little 

Lever,  near  Bolton,   .Alkali  Manufacturer. 
Potter,    Dr.    H.    Noel.    Hollywood,    Cal.,    U.S.A., 

Electridl    Engineer. 
Potter,   Rowland   S..   c/o  Defender  Dry  Plate  Co., 

Gcrmantown.  Pliiladelphia.  Pa..  U.S.A.,  Cliemist. 
Potts.  Geo.  E.,  18.  Tremont  Street,  Pottsville,  Pa., 

U.S.A.,  Explosives  JIanufacturer. 
Pough,  Frank  H..  (subs.)  82,  Beaver  Street,  New 

York  City,  and  (Journals)  149,  Columbia  Heights, 

Brooklyn,   N.Y.,   U.S.A..   .Assistant  Secretarj'. 
Powell,    Harry    J.,     125,    Thurlow     Park     Road, 

Dulwich,  S.E.,  Glass  Manufacturer. 
PoA-ell.    L.    S.,    The    Old    Manor   House,    Ashley, 

Stockbridge,   Hants,    Electrician. 
Power,  Dr.  Fred.   B.,  Wellcome  Research  Labora- 
tories, 6,  King  Street,  Snow  Hill.  London,  E.G., 

Director. 

c/o  A.  T.  and  S.  F.  R.  R.  Co., 
U.S.A.,  Chief  Chemist. 
F.,  7.  Mandalay  Road,  Clapham 
Analytical  Chemist. 

Royal  Technical  Institute, 


Powers.  Wni.  R., 

Topeka.  Kans., 
Powncy.  Wm.  E. 

Common.  S.W.. 
Prentice,  Dr.   Bertram, 


Salford,  Lecturer  on  Chemistry. 
Prentice,  Dr.  David,  The  Nook,  Wliitefield  Road, 

Stockton  Heath,  Warrington,  Chemist. 
Prentice,  Jas.,  Cossipore  Sugar  Works,  Cossipcre, 

Calcutta.  India,  Chemist. 
Prentiss,    G.    L.,    c/o   Parson    Manufacturing   Co., 

299,     Broadway,     New     York     City,     U.S.A., 

Treasurer. 
Prescott,  Sam!.  C,  739,  Boylston  Street,  Boston, 

Mass.,  U.S.A.,  Instructor  in  Bacteriology. 
Preston,    Jas.    F..    Lowell,    Ma.ss.,    U.S.A.,    Manu- 
facturing Chemist, 
Preston-Jackson,  .J.  W.  A.,  Castleford,  Yorkshire, 

Consulting  and  Analytical  Chemist  and  Druggist. 
Price,  Arthur  F..  2.103.  Broadway,  San  Francisco, 

Ca!.,  U.S,.A.,  Analytical  Chemist. 
Price.   Dr.   T.   Slater.'  The  Technical  School,   Bir- 
mingham. Lecturer  on  Cliemistry. 
Prichard.  Norman  B,.  40.  Quebec  .Street,  Sherbrooke, 

Quebec.  Canada.  iSuperintendent. 
Prideaux.    Dr.    E.    B.    R..    17,    Glengyle    Terrace, 

and  (JotuTials)  Hcriot  Watt. College,  Edinburgh, 

Research  Chemist. 


I    1905.  Priest,    Geo.    Wesley,    JIansfield,    Mass.,    U.S.A., 
j  Manufacturer. 

I    1906.  Pring,  J.  N.,  Pliysical  Laboratories,  University  of 
I  Manchester,    Student. 

1899.  Prinsen-Gcerligs.      H.      C,      Wanningstraat       17. 

Amsterdam.    Holland,    Director   of   Sugar   Cane 

Experimental  .Station. 

1893.  Pritchard,  Edgar  J.,  11,  Cumberland  Road.  Kcw, 

•Surrey,  Works  Manager. 
1903.  Pritchard.     Pliilip     .M,.     Chief     Engineer's     Office, 
United  .Alkali  Co.,  Ltd..  \Vidnes,  Engineer. 

1896.  Prochazka.  Dr.  Geo.  A..  13H,  West  13th  .Street,  New 

York  (,'ity,  U.S..A.,  Colour  Manufacturer. 
O.M.   Procter,  Prof.  H.  R.,  The  University,  Leeds  ;    and 

(Journals)    Rowangarth,    Ben    Rhydding,    near 
[  Leeds,  Lecturer  on  Tanning. 

1884.  Procter,  J.  W.,  Skeldergato  Bridge,  York,  Manure 

Manufacturer. 
!    1890.  Proctor,    Miss    Anne    J.,    Free    Library,    \\'idncs, 
I  Librarian. 

I    O.M.  Proctor,  C,  43a,  London  Road,  Forest  Hill,  S.E., 

Analytical    Chemist. 

1901.  Propacli,  C,  133,  East  Kinzie  Street,  Chicago,  III., 

U.S.A.,  Colour  Merchant. 

1894.  Proude,    Jas.,    Providence    Soap    and    Oil    Works, 

Halifax,  Yorks.,  Chemist  and  Manager. 
1907.   Pryce.    Geo.    A.,   c/o    Piiilip   Harris    &    Co.,   Ltd., 
144  &  146,  Edmund  .Street,  Birmingham,  Manager 
of  Apparatus  Department. 

1907.  Puckhaber,  Geo.  C,  805,  Prospect  Place,  Brooklyn, 

N.Y.,  U.S.A.,  Glue  .Maker. 
1906.  Pudney,  Sydney  H.,  150,  Bcllwood  .Avenue,  Toronto, 

Canada,   Foreman. 
1905.  Pugh,    John    V.,    Guiting    Hou.se,    AUesley,    near 

Coventry,   Works   Director  (Rudge   Wliitworth, 

Ltd.). 
1899.  Pullar,  Edmund,  Keirfield,  Bridge  of  Allan,  N.B., 

Manufacturer. 
1894.  Pullar,  Herbert  S.,  Pullar's  Dyeworks,  Perth,  N.B., 

Dyer. 
O.M.   Pullar.  Sir  Robert.  M.P.  ;    Journals  to  .las.  Craigie, 

Sandemau   Public   Library,    Perth,   N.B.,   Dyer. 
O.M.  Pullar.    R.    D.,    Pullar's    Dyeworks,    Perth,    N.B., 

Dyer. 
1903.  Pullin,    Sydney  R.,  c/o  Palmarejo    and    Mexican 

(!oldficlda,   Ltd.,   Chinipas,   Chihuahua,   Mexico, 

Chemist. 

1902.  Puntan.  H.  H.  C,  10,  London  Chambers,  Durban, 

Natal.  Public  Analyst. 
1894.  Purdie.   Dr.   Thos.,   F".R.S.,   14,   South  Street,   St. 

Andrews,  N.B.,  Professor  of  Chemistry. 
1905.  Pymaii,   Dr.    Frank   Lee,   Carlee,   Selborne   Road, 

Sidcup.  Kent.  Chemist. 

1908.  Pyue,    Albert    R.,    134.    Carlton    Street,    Toronto, 

Canada,   Chemist. 

Q 

U)07.  Quad,  Louis  J.,   P.O.  Box  189,   Edgewater,  N.J., 
U.S.A..  Chemist. 

1903.  Queeny,    Jno.     F.,     Jlonsanto     Chemical    Works, 

1806—1818,  South  2nd  Street,  St.  Louis,  Mo., 

U.S.A.,  Chemical  Manufacturer. 
1903.  Queneau,    Augustin    L.,   e/o    Wetherill    Co.,    Erie 

Avenue,  East  of  Eric  Street,   Philadelphia,  Pa., 

U.S..A..  Mining  Engineer. 
1887.  Quibell.   Oliver.   Shalem   Lodge,   Newark-on-Trent, 

Manure   Manufacturer. 
1902.  Quinan,    Kenneth    B..    Cape    Explosives    Works, 

Somerset  West,  C.C,  South  Africa,  Chemist. 

1897.  Quinan,    Wm.    R.,    (Journals)    General    Manager, 

Cape  Explosives  Works,  Dynamite  Factory, 
Cape  Colony.  ■South  .Africa  ;  and  (subscriptions) 
c/o  Cape  Explosives  Works,  Ltd..  15.  St.  Swithin's 
Lane,  E.C.,  iSuperintendent  (Powder  Works). 


1907.  Rabino,   .Jos.    F.,    Sugar  Factory,   Abou-Kourgas, 

Upper  Egypt,  .Sugar  Maker. 
1898.  RadclilTe.  Lionel  G.,  929.  Chester  Road,  Stretford, 

Manchester,  Chemist. 
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1904.  Rademacher,    Dr.    Ferdinand,    Prag-Carolinenthal. 

Austria,   Ciiemica!  Manufacturer. 

1900.  Radley,  Ernest  G.,  49,  Ernest  Street,  West  Norwood, 

S.E. 
1908.  Rae,  Robert,  Poplar  House,  Ditton,  near  Widnes, 

Metallurgical  Cliemist. 
1895.  Raegener,    Louis    C,    141,    Broadway,    New   York 

City,  U.S.A.,  Patent  Lawyer. 
1906.  Ra£Et,"Dr.  Albert  K.,  Moosic,  Pa.,  U.S.A.,  Chemist. 

1901.  Ralston,    Wm.,    3,    Windsor    Terrace,    Linthouse, 

Glasgow,   Government   Chemist. 

1902.  Ramsay,  A.   Alexander.  Laboratory,  Department  of 

Agriculture,  136,  George  Street,  Sydney,  N.S.W., 

Australia.   Assistant  Cliemist. 
O.M.  Ramsay,   Sir  William,  K.C.B.,   F.R.S.,  University 

College,  London.  W.C.  ;  .Journals  to  19,  Chester 

Terrace,  N.W.,  Professor  of  Chemistry. 
1885.  Ramsay,   W.,   c/o  Cammell,   Laird  and  Co.,   Ltd., 

Birkenhead  Ironworks,  Birkenhead,  Chemist  and 

Assayer. 

1900.  Ranek.  Samuel  H.,  Ryerson  Public  Library  Building, 

Grand  Rapids,  ilich..  U.S.A.,  Librarian. 

1901.  Ransom,   Francis,   The   C'hilterns,   Hitchin,   Herts., 

Manufacturing    Pharmaceutical    Chemist. 

1905.  Ransom,  H.  B.,  28,  Belsize  Park  Gardens,  Hamp- 

stcad,   N.W.,   Engineer. 

1904.  Rapelje,  Walter  S.,  568,  .Jamaica  Avenue,  Brooklyn, 

N.Y.,  U.S.A..  Chemist. 
1898.  Raschen,    Dr.    Julius,    The    Highlands,    Runcorn, 
Cheshire,    Consulting    Chemist    (United     Alkali 
Co.). 

1905.  Raschig,  Dr.  F.,  Ludwigshaten  a/Rhein,  Germany, 

Manufacturing  Chemist. 

1908.  Rassow,    Prof.    Dr.    Bert  hold,    Dorrienstrasse    13, 

Leipzig,    Germany,    General    Secretary,    Vereins 

Deutscher    Chemiker. 
1893.   Ratcliff,  Frank  D.,  Medina,  Widney  Road.  Knowle, 

near  Birmingham.  \'iuegar  Brewer. 
1904.  Ratcliffe,    C.    F.,    Haigh    Park    Cliemical    Works, 

Stourton,  near  Leeds,  Tar  Distiller. 
1904.  Ratcliffe,  Mrs.  F.  A.,  Haigh  Park  Chemical  Works, 

Stourton     near   Leeds. 
1S98,   Ratcliffe.    AValter,    21,    Mawd.sley    Street,    Bolton, 

Analvtieal   Chemist. 
1895.  Ran,  Dr.  H.  M.,  130-132,  Pearl  Street,  New  York 

Citv,  U.S.A.,   Chemist. 

1901.  Rawliiis,   Herbert   J.    L.,    The   Cottage,    Rainhill, 

Lancashire,   Managing  Director. 

1903.  UawoUe,  Frederick  C,  c/o  Mar.x  and  RawoUe,  100, 

William  Street,  New  York  City,  U.S.A.,  Chemist. 
O.M.   Rawson,     Chris..     Battenberg    Avenue,     Leicester, 
Consulting   Chenast. 

1909.  Rawson,  H.  Wvatt,  St.  Paul's  College,  University, 

Sydney,  N.S.W. 
1909.  Rayner.  Arthur    B.,  c/o  Haddock.  Parker,  and  Co., 

14,  Chapel  Street,  Liverpool,  Chemical  Broker. 
1895.   Read,   E.  J.,   Portland,   Belmont  Road,   Westgate- 

on-Sea,  Analyst. 
1890.  Reade,    Thos.,    20,    Harbome    Road,    Edgbaston, 

Birmingham,  Manufacturing  Chemist. 
O.M.  Readman,   Dr.   J.   B.,   StaffieTd   Hall,    Kirkoswald, 

R.S.O.,  Cumberland,  Analytical  and  Consulting 

Chemist. 
1908.  Reavell,   J.    Arthur,    181,    Queen   Victoria    Street, 

London,   E.C.,   Engineer. 
190".  Rebhun,  Frank  E.,  c/o  Pennsylvania  Salt  Manu- 
facturing Co.,  Natrona.  Pa.,  U.S.A.,  Cliemist. 

1902.  Redfem,  C.  G.,  4,  South  Street,  Finsbury,  London, 

E.G.,  Patent  Agent. 

1890.  Redgate,  J.  G.,  TraiBe  Street,  Nottingham,  Aerated 

Watei   Manufacturer. 
O.M.  Redwood,    Sir    Boverton,    4,    Bishopsgate    Street 

Within,  London,   E.G.,  Petroleum   Expert. 
1884.   Redwood,  Iltyd  J..    The    Chestnuts,    Erith    Road, 

Bexley  Heath,   Kent.  Technical  Chemist. 
1887.  Redwood,    Robt.,    4,    Bishopsgate    Street   Within, 

London,   E.G.,  .Secretary. 

1891.  Redwood,  T.  Home,  2,  We.st  .Ascent,  St.  I^onard's- 

on-Sea,  .Vualvtical  Chemist. 
1880.  R^e,  Dr.  A.,  15."  Mauldeth  Road,  Withington,  Man- 
chester, Aniline  Dye  Manufacturer. 


1 S84.  Reed,  .Albert  E.,  The  Grange,  Leigham  Court  Road, 
Streatham,  S.W.,  Paper  Works  Chemist. 

1902.  Reed,  Herbert  C,  c/o  Stamford  Manufacturing  Co., 

Staiiiford,  Conn.,  U.S. .A.,  Chemist. 
189.5.  Reed,  Dr.  J.  Hastings,  Hambledon  Mill,  via  Cairns, 

North  Queensland.  .Sugar  .Manufacturer. 
1900.   Reed.     William,     Bridge     House,     Bridge     Road, 

Millwall,  E.,  Foreman  (Desilverising  Works). 
1893.  Reekie,   J.    A.,   Woodhousc,   Ha\  field,   Derby.sbire, 

Calico   Printer's   Colour   Mi.^er. 

1883.  Reeks,  T.  H.,  106,  Queen  Victoria  Street,  London, 

E.G.,  .Analytical  and  Consulting  Chemist. 
1897.  Rees,   W.   H.,  c/o  Alameda   Sugar  Co.,   Alvarado, 

Cal,  U.S.A.,  Chemist. 
1906.  Rees,  Walter  J.,  c/o  Cliance  Bros,  and  Co.,  Ltd., 

Smethwick,    near    Birmingham,     Glass    Works 

Chemist. 
1900.  Reese,  Dr.  Chas.  L.,  Eastern  Laboratory,  P.O.  Box 

424,  Chester,  Pa.,  U.S.A.,  Chemist." 

1897.  Reid,  Andrew,  c/o  L.  and  J.  McLellan,  65,  Port 

Dundas  Road,  Glasgow,  Chemist. 
1908.  Reid,   George,   72,   Park   Drive   South,  Whiteinch, 
Glasgow,   .Analyst. 

1906.  Reid,  James,  Moffat  Mills,  Airdrie,  N.B.,  Chemist. 

1905.  Reid,  Dr.  John  H.,  11,  Glover  Street,  Birkenhead, 

Chemist. 

1907.  Reid,  Robert,  Agenda  do  Tharsis,  Huelva,  Spain, 

Analvtieal  Chemist. 

1896.  Reid,  Robt.,  Oil  Mills,  Horbury  Bridge,  near  Wake- 
field,  Chemist. 

O.M.  Reid,  Walter  F.,  Fieldside,  Addlestone,  Surrey, 
Technical  Chemist. 

1893.  Reid,     Wm.,    jun.      Bombay     Dyeworks,     Dadur, 

Bombay,  India,  Dyer. 
1907.  Reimarus,    Dr.    C,    Chemische   Fabrik   auf,   Aetien 

(vorm.    E.    Scheiing),    Miillcrstrasse    170,  Berlin, 

N.,   Germany.   Manager. 
1904.  Reinherz,  Otto,  9,  Heaton  Grove,  Bradford,  Yorks., 

Chemist. 

1906.  Reinhold,  Gustave,  11,  Hervey  Road,  Blackheath, 

S.E.,  Works  Manager. 

1898.  Reitmeyer,    Robt.     E.     D.,    63.    Crutched    Friars, 

London,  E.G.,  Chemical  Merchant. 

1904.  Remington.    Prof.    Joseph    P.,    1832,    Pine    Street, 

Philadelphia,   Pa.,   U.S.A.,   Author,   U.S.   Phar- 
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Epartado  176,  Torreon,  .Mexico,  Chemist. 
1902.  Simonson,  Wm.,  126,  West  9th  Street,  Cincinnati, 

Ohio,  U.S.A.,  Chemist. 
1905.  Simpson,   Henry,   3+,   Kimbolton   Avenue,   Lenton 

Sands,   Nottingham,   Works  Chemical  Assistant. 
O.M.   Simpson,  W.  S.,  The  tiables.  Cannon  Hill,  Southgate, 

\.,  Analytical  Cliemist. 

1900.  Sims,  W.  Edgar,  c/o  British  Aluminium  Co.,  Ltd., 

Lame  Harbour,  Co.  Antrim,  Ireland,  Assistant 
Manager. 
1894.  Sinclair,  Dr.  W.,  60,  Stirling  Road,  Trinity,  Edin- 
burgh, Chemist. 

1890.  Sindall,  R.  W..  201,  Wellmeadow  Road,  Catford, 

S.E.,    and    (Juurnals)    Oxford    Court,    Cannon 
Street,  E.C,  Paper  Chemist. 
1889.  Singer,  Ignatius,  3.  Parkfield  Road,  Manningham, 
Bradford,  Manufactm'ing  Chemist. 

1899.  Singmaster,  J.  Arthur,  c/o  New  Jersey  Zinc  Co.  of 

I'enna..  Palmerton,  Pa.,   U.S.A.,  Chemist. 

1901.  Sinnatt,  Frank  S..  Glenside,  Church  Lane,  Moston, 

Manchester.  Demonstrator  of  Chemistry. 
O.M.   Sisson,   G.,   jun.,    13,   Cirey   Street,   Newcastle-on- 
Tyne,  Technical  Chemist. 

1905.  Sjostrom,   Waldemar    L.,     37,     Farnham     Street, 

Lawrence,    JIass.,    U.S.A.,    Dyeworks    Superin- 
tendent. 
1885.  Skaife.   Wilfred   T.,   70,   Shcrbrooke    Street   West, 
Jlontroal.  Canada,  Sugar  Chemist. 

1894.  Skelton,   John   R.,   c/o   Norwich   Crape  Co..   Ltd., 

St.  Augustine's,  Norwich,  Managing  Director. 

1897.  Skertchly.  W.  P.,  Laboratory,  II,  Billitcr   Square, 

London,  E.C.,  Analytical  Chemist. 

1891.  Skilton,  C.  F.  E.,  c/o  Beamish  and  Crawford,  Ltd., 

Cork.  Ireland,  Brewer. 
1901.  Skinner,   Hervcy  J.,  c/o  A.   D.   Little,   93,   Broad 

Street,  Boston.  JIass..  U.S.A.,  Chemist. 
1908.  Skiimer,    Wm..    38,    Sauchiehall   Street,    Glasgow, 

-Vnalytieal  Chemist. 

1904.  Skirrow,  Dr.  F.  W.,  17,  Curzon  Avenue,  Victoria 

Park.  Manchester,   Research  Chemist. 
1904.  Skowronski.  S.,  c/o  Amer.  Smelting  &  Refining  Co., 

Maurcr.  N.J..  l^.S.A.,  Chemist. 
1891.  Skurray,    Thos.,    The    Brewery,    40,    Ock    Street, 

Abingdon,  Berks,  Brewer. 
1904.  Slator,  Dr.  Arthur,  The  Priory,  Burton-on-Trcnt, 

Lecturer  and  Demonstrator. 
1887.  Slatter,  Geo.  W.,  241,  Carlton  Terrace,  Nab  Wood, 

Shipley.  Yorkshire.  Analytical  Chemist. 

1906.  Sleeper.  "Robt.    R..    112.    Charles    Street,    Lowell, 

Mass..  U.S.A.,  Instructor  in  Dyeing. 

1895.  Slocum,  Dr.  Frank  L.,  401.  iSouth  Linden  Avenue, 

E.E.,  Pittsburg.  Pa.,  U.S.A.,  Chemist. 
1883.  Small,    J.    I.,    Warren    Wood,    Hayes     Common, 

Beckcnham,  Kent.  Chemical  Manufacturer. 
1908.  Small,  Bertram  G.,  Beechlands,  Timperley,  Cheshire, 

Managing  Engineer. 

1898.  Small,  Fritz  H.,  c/0  Oraton  and  Knight  Manufactur- 

ing Co.,  Worcester,  Mass.,  U..S..\.,  Chemist. 

1904.  Smallman,  J.  E.,  e/o  Canada  Chemical  Manufac- 
turing Co.,  Ltd..  London,  Ont.,  Canada.  Chemist. 

1904.  Smart,  Bertram  J..  Chem.  Research  Laboratory, 
Royal   Arsenal.   Woolwich,   S.E.,   Chemist. 

1906.  Smart.  Leslie  A.,  720,  ^Iclntyre  Building,  Winnipeg, 
Man.,  Canada.  City  Analyst. 

O.M.  Smetham.  A.,  16,  Brunswick  Street,  Liverpool, 
Analytical  Chcmi-st. 

1904.  Smith.  Albert  E.,  e/o  Slount  Ho]X-  Finishing  Co., 

North   Dighton,   Mass.,   U.S.A.,   Superintendent. 

1905.  Smith.  Prof.   Albert  W..  Case  Library,  Cleveland, 

Ohio,  U.S.A..  Prof,  of  Chemistry.  " 


c/o  Baltimore  Copper 
Co.,  P.  0.  Station  J., 
Metallurgical  Engineer. 
26,    East    2yth    Street, 


1898.  Smith,    Alf.    B,,    Ryecroft.    Glossop,    Derbyshire. 

Bleacher  and   Dyers'   .Manager. 
1897.  Smith,   Allan,   c/o   KelhierPartington   Paper  Pulp 

Co.,  Hallein,  bei  Salzburg,  Austria,  Chemist. 

1896.  Smith,  Andrew  T„  c/o  Castner-Kellner  Alkali  Co., 

Ltd.,    43,    Castle    Street,    Liverpool,    General 
Manager. 

1905.  Smith,  .-Vrthur,  Town  End  Chemical  Works,  Bramley, 

Leeds,  Chemical  Manufacturer. 

1906.  Smith,  .Arthur  D..  c/o  Cantield  Oil  Co.,  Coraopolis, 

Pa.,  U.S.A..  Superintendent. 
1893.  Smith,  Edgar  B.,  Box  599,  Sydney,  Nova  Scotia, 
Canada,  Chemist. 

1906.  Smith,    E.    A.    Cappelcn, 

Smelting    and    Rolling 

Baltimore,  .Md..  l'.S..\., 

1895.  Smith,    Dr.    E.    Ellsworth, 

New  York  City,  U.S.A.,  Consulting  Physiological 
Chemist. 

1892.  Smith,  Ernest  A..  The  Assay  Office,  Leopold  Street, 

Sheffield.  Assayor. 
1903.  Smith,   Ewing,   c/o   Borneo  Co.,   Ltd.,   Kutching, 
Sarawak,  Borneo,  Analytical  Chemist. 

1903.  Smith,  F.  M.,  100,  William  Street,  New  York  City, 

U.S.A.,  President  (Pacific  Coast  Borax  Co.). 
1891.  Smith,   Francis   P.,   24-26,   East  21st  Street,   New 
York  City,  U.S.A.,  Chemist. 

1907.  Smith,  Frank  Morse,  100,  William  Street,  New  York 

City.  U.S.A.,  Chemical  Merchant. 
O.M.    Smith,  G..  Rosehall  Terrace,  Falkirk,  N.B..  Explosive 
Works  Manager. 

1908.  Smith,  George  A.,  1009,  Prospect  Place,  Brooklyn, 

N.Y..    U.S.A.,    Chemist    (Printing    Ink    Manu- 
facturing). 
1907.  Smith,  George  D.,  216,  Slilk  Street,  Boston,  Mass., 
U.S.A.,  Salesman. 

1897.  Smith,  Sir  Geo.  J.,  c/o  Bickford,  Smith,  and  Co., 

Ltd.,  TuckingmiU.  Cornwall,  Fuse  Manufacturer. 

1906.  Smith.  Geo.  Thos..  94.  Leadenhall  Street,  London, 
E.C.,  Chemical  and  Colour  Merchant. 

1890.  Smith.  Harry.  Tower  House.  Freshficld,  near 
Liverpool.  Cons.  Chemist  (Paints  and  Pig- 
ments). 

1890.  Smith.  Harry  E.,  80,  Knowles  Street,  East  Cleve- 
land, Ohio,  U.S.A..  Analytical  Chemist. 

1904.  Smith,    Henry,    83,     Browiilow    Road.    Horwich, 

Bolton-le-Moors,  Lanes..  .Analytical  Chemist. 

1902.  Smith,    Hy.    Geo.,   Technological   Museum,    Harris 

Street,     Ultimo,     Sydney.     N.S.W.,     Australia, 
Assistant  Curator  and  Chemi.st. 

1905.  Smith,    H.    Melville,    Ammunition   Works,    Abbey 

Wood.  Kent,   Engineer  and  Superintendent. 

1901.  Smith.  H.  Procter.  Shotton  Lane.  Shotton,  Flint- 
shire.  Jletallurgical  Chemist. 

O.M.  Smith,  H.  R..  1,  Aubert  Park.  Highbury,  London, 
N..  .Analytical  Chemist. 

1890.  Smith.  H.  Wood,  c/o  John  Batt  and  Co..  Ltd.,  39, 
Old  Broad  Street.  London,  E.C,  Chemist. 

1905.  Smith,  Hugh  Dunford.  8  and  10,  The  Side,  New- 

castlc-on-Tyne.  .Analytical  Chemist. 

1906.  Smith,  Irwin  j.,  P.O.  Box  506,  Troy,  N.Y.,  U.S.A., 

Salesman. 
O.M.    Smith,  Jas..  Ash  Grove  House.  Radcliffe,  Manchester. 
1897.  Smith,    .James,     80,     Ampthill    Road.    Aigburth, 

Liverpool,   Analytical  Chemist. 

1903.  Smith.   James,   Metallurgist. 

1907.  Smith,  ,Jas.  ('.,  c/o  Edwai-d  Ripley  and  Son,  Ltd., 

Bowling  Dveworks.  Bradford.  Dyer. 

1893.  Smith.  Jas.   F..    131.  Scamer  Road,  Scarborough, 

Yorks,  .Analytical  Chemist. 
1901.  Smith,    J.     Cruickshank.     Holmdenc,    Colebrooke 

.Avenue.  West  Ealing,  W..  Technical  Chemist. 
O.M.    Smith,  Dr.  J.  H.,  60,  Rue  de  la  Cote  St.  Thibault, 

Bois  Colombes,  Seine,  France,  Chemist. 
1888.  Smith,  J.  Tertius,  Richmond  House,  Plaistow,  Essex, 

Technical  Chemist. 
0..M.    Smith.  Jno.   W.,  7,  Brookfield  Street,  Roslindale, 

Bo.ston,  Mass..  U.S..A.,  Analytical  Chemist. 
1890.  Smith.  J.  Wm.,  Solvay  Process  Co.,  Syracuse,  N.Y., 

U.S.A,,  Alkali  Works  Manager, 
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1896.  Smith,  Joseph  Kent,  1144,  Portland  Street,  Pittsburg, 

Pa.,  U.S.A.,  Chemist,  American  Vanadium  Co. 
1898.  Smith,    E.    F.    Wood,    9,    Lower   Thames   Street, 

London,  E.C,  Consulting  Chemist. 
1890.  Smith,    Dr.    B.    Greig.    Linnean   Society's   House, 

Elizabeth    Bay,    Sydney,    N.S.W.,    Bateriologist 

and  Chemist. 
1890.  Smith,  Pv.  W.,  c/o  New  Transvaal  Chemical  Co., 

Delmore,  Transvaal,  S.  Africa,  Chemical  Works 

Manager. 

1897.  Smith,  1  heophilus  E.,  c/o  Brotlierton  and  Co.,  Ltd.. 

The  Wear  Tar  Works,  South  Dock.  Sunderland, 
Chemist. 

1907.  Smith,    Thorn.    P.O.    Box    lOG.    I.-abella.    Tciiu., 

U.S.A..  Chemist  (Ducktown  Sulphur.  &c.,  Co.). 
1896.  Smith,  Walter  E..  141,  Cypress  Street,  Providence, 

R.I..  U.S.A..  Insti-uctor  in  Chemistry. 
1903.  Smith,  Dr.  Wanen  E.,  Lewis  Institute,  Chicago,  111., 

U.S.A.,  Teacher. 
O.M.    Smith,  Watson,  34,  Upper  Park  Road,  Haverstock 

Hill,  N.W..  Editor  of  Society's  Journal. 
1008.  Smith,    Dr.    Watson,    jun.,    De    Eeers    Explosives 

Works,    Somerset    West,    C.C,    South    Africa, 

Cliemist.  I 

O.M.    Smith,  Wilfred,  182,  West  Street,  Glasgow,  Chemical 

Manufacturer. 
1896.  Smith,  Dr.  W.  Stanley,  Hollies  House,  Marchweil, 

near  Wrexham,  North  Wales,  Brewer. 
O.M.  Smithells,  Prof.  A.,  F.E.S..  The  University,  Leeds. 

Professor  of  Chemistry. 
O.M.  Smithers,  F.  0.,  Dashwood  House,  9,  New  Broad 

Street.  London.  E.('..  Chemical  Agent. 
1902.  Smoot,  Albei-t  M.,  99,  John  Street,  New  York  City, 

U.S.A.,    .Analytical   Chemist. 
1902.  Smythe,  Dr.  Jno.  A.,  Armstrong  College.  Newcastle- 

on-Tjnie.   Demonstrator  in   Chemistry. 

1902.  Smythe.  Dr.  J.  8.,  Rantallard,  Lance  Lane,  Waver- 

tree,  Liverpool.  Analytical  Chemist. 
1888.  Snape,    Dr.    H.    Lloyd,    BaUiolm,    Lathom    Road. 
Southport,  Director  of  Education  fcr  Lancashire. 

1905.  Snell,    John    F.,    Macdonald    College     P.O.,    Pro  v. 

Quebec,  Canada,  Assistant  Professor  of  Chemistrv'. 

1896.  Snowdon,  J.,  juii.,  Messrs.  Snowdon.  Sons  &  Co.. 

Millwall,    E..    Chemical    and    Oil   Manufacturer. 
1000.  Sodeau,  Dr.  Wm.  H.,  19,   East  Parade.  Newcastle- 
on-Tyne,  and   (Journals)   Torpedofabrik,  Fiume, 
Hungary,  Chemist. 

1903.  Sohlman,  Ragnar,  Bofors,  Sweden,  Manager  (A.  B. 

Bofors'  Nobelkrut). 

1894.  Sohn,  Chas.   E.,  52,   Fore  Street.    London,    E.C, 

and  (Journals)  82,  Wightman  Eoad,  Harringay, 
N.,  Analyst. 

1906.  Solomon,    M..    45,    Newhall    Street,    Birmingham, 

Manager  (Carbon  Works). 

1895.  Solvay.  Armand.  25.  Rue  Prince  Albert,  Brussels. 

Gerant  de  la  Soci6te  Solvay  et  Cie. 
1884.  Solvay,    Ernest,    43.    Rue    des    Champs    Elysies, 
Brussels.   Alkali   Manufactiu'er. 

1897.  Somerset,  H.  St.  John.,  jun..  Mount  Morgan   Gold 

Mining  Co.,  Mount  Morgan,  Queensland,  Austra- 
lia, Assayer. 

1884.  Sommer,  Adolf,  comer  1st  and  Biimey  Streets,  East 
Cambridge,  Boston,  Mass.,  U.S.A.,  Pharma- 
ceutical Chemist. 

1909.  Sommer,  Dr.  Albert,  17,  Battery  Place.  New  York 
City.  U.S.A.,  Engineer  Chemist  (The  Texas  Co.). 

1904.  Southall.  A.  W.,  Lower  Priory,  Birmingham,  Manu- 

fac-turing  Chemist. 

1908.  Southcombe.     James     E..     Imperial     Oil     Works. 

Salford.   Lancashire.   Chemist. 

1896.  Souther,  H..  440,  Capitol  Avenue,  Hartford.  Conn., 

U.S.A..  Chemical  and  Metallurgical  Engineer. 
1904.  Southerden,  F.,  11.  Gordon  Road,  Exeter,  Teacher 

of  Chemistry. 
1892.  Southern,     Thos..     Wheathill     Cliemical     Works, 

St.  Simon  Street.  Salford,  Manufacturing  Chemist. 
1883.  Soward.   A.   W..   28,  Therapia  Road.   Honor  Oak, 

S.E.,  Principal  Clerk  (Legacy  Duty  OfSce). 
1908.  Sowden.   Parkin  T..   c/o  Standard  Silver  Co.,  35. 

Hayter    Street.    Toronto.    Caiuida,     Mechanical 

Engineer. 


18'JO.  Sowcrby,  Thos.  H.,  Canal  Soap  Works,  Vemey 
Road,  Rotherliithe,  S.E.,  Soap  Manufacturer. 

OM.  Sowerby,  W.  M.,  c/o  United  Alkali  Co.,  Ltd.,  All- 
husen  Works,  Gateshead-on-Tyne,  Manager. 

1887.  Spackman,  Chas.,  Rosehaugh,  C'litheroe,  Lancashire, 

Portland  Cement  Manufacturer. 
1904.  Sparre,   Fin,    606,  West  20th  Street,   Wilmington, 
Del.,    U.S.A.,   Chemi.st. 

1904.  Speiden,   C.   C,   46,   Clilf  Street,   New  York  City, 

U.S.A.,  Chemical  Merchant. 

1905.  Speight,  W.  E.,  Sewage  Works,  Deighton,  Hudders- 

ficld.  Chemist. 
1883.  Spence,  D.,  Manchester  Aluin  Works,  Manchester, 

.\lum  Manufacturer. 
1900.  S]ienco,   Howard.  (Journals)  Audloy,  Broad  Road, 

.Sale,  Chcsliirc  ;    and  Alum  Works,  Manchester, 

Chemical  Manufacturer. 
1909.  Spence,  Jno.,   113,  West  Regent  Street,  (Jlasgow, 

Analyst. 

1883.  Spence,  Jno.  W.,  Tiviot  Colour  Works,  Manchester 

Eoad,  Stockport,  Drysalter. 
1903.  Spencer,  A.  Gordon,  Central  Experimental  Firm, 
Ottawa,  Canada,  Chemist. 

1906.  Spencer,  Fred.  W.,  c/o  Ammonia  Co.  of  Australia, 

Clyde,    and     (Jomirals)     Cheltenham,    Redmyre 
Road,   Strathfield,   Syd-iey,   N.S.'W.,   Australia, 
Works    Manager. 
1909.  Spencer,  George,  c/o  The  Gorton  Rubber  Co.,  Ltd., 
Openshaw,  Manchester.  Managing  Director. 

1884.  Spencer,    Jno.,    Globe   Tube   Works,    Wednesbury, 

Tube  Manufacturer. 

1902.  Speny,  Elmer  A.,  100.  Marlborough  Eoad,  Prospect 

Park  South,  Brooklyn,  N.Y.,  U.S.A.,  Electrical 

Engineer. 
1897.  Sperry,  Erwin  S.,  '^  The   Brass  World,"  260,  John 

Street,    Bridgeport.   Comi.,  U.S.-4.,  Metallurgist 

and  Editor. 
1906.  Spicer,   J.    Spotford,   2043,   North    Second   Street, 

Harrisbru'g,  Pa.,  U.S.A.,  Chemist  (Pemia.  Dept. 

of  Agriculture). 

1884.  Spiegel,  Dr.  Adolf,  Messel,  bei  Darmstadt,  German}'. 

Analytical  Chemist. 

1903.  Spielmann.  Dr.  P.  E.,  21,  Cadogan  Gardens,  London, 

S.W.,  Chemical  Student. 
1906.  Spiera,  Dr.  V.  G.,  37.  Thornton  Avenue,  Streatham 

Hill,  S.W.,  Chemist. 
1889.  Spies,  Adolph,  102,  Fenchurch  Street.  London.  E.G., 

Cliemical  Merchant. 
1889    Spies,   Hermann,   102,  Fenchurch   Street,  London, 

E.C,  Chemical  Merchant. 

1885.  Spiller,  A.,  Edison-Swan  Electric  Co..  South  Benwel 

Works,  New  castle-on-Tyne.  Electrician. 
O.M.  Spiller,  J.,  2,  St.  Jlarys  Road.  Canonbury.  London. 

N.,  Consulting  Chemist. 
1896.  Spoor,  J.  L..  Rede  Court,  Rochester,  Kent,  Portland 

Cement   Manufacturer. 
1900.  Spurge,  Edw.  C.  University  Club,  Niagara  Falls, 

N.Y.,  U.S.A.,  Chemist. 
O.M.  Squire,    P.    W.,   413,   Oxford   Street,    LomUm.    W., 

Pharmaceutical  Chemist. 
1896.  Stafford,  Chas  H.,  c/o  The  Birkacre  Printing  Co., 

Chorlev.  Lanes..  Colourist. 
O.M.  Stahl,  Br.  K.  F..  57th  Street  and  A.  V.  Ry.,  Pitts- 
burg, Pa.,  U..S.A.,  Chemical  Works  Manager. 

1905.  Stahl,   Dr.   Paul   C...    13.   Square  de  Jussieu,   Lille 

(Nord),  France.  Chemical  Manufacturer. 

1904.  Standfast,  Jno.  T.,  c/o  Messrs.  Burt.  Boulton,  and 

Haywood,  Ltd..  Prince  Regent's  Wharf,  Silver- 
town,  E.,  ChemLst. 

1906.  Stanley.    Wm.,   Great   BaiTington,   Mass.,   U.S.A., 

Engineer. 

1888.  Stantial,   Frank   G.,   c/o   Cochrane   Chemical   Co., 

Everett,  Mass..  U.S.A..  Technical  Chemist. 
1885.  Staples,   H.   J..   The   Old   Hall.   Spondon,   Derby, 

Colour  Manufacturer. 
O.M.  Stark,    J.    F..    Rosedale,    Bromborough,    Cheshire, 

Works  Manager. 
1896.  Statham,  Noel,  c/o  The  West  Virginia  Paper  and 

Pulp  Co.,  Mcchanicville,  N.Y.,  U.S.A.,  Engineer. 

1905.  Statiropoulos,     Dr.     John    G.,    Anatolia    College, 

Marsovan,  Turkey-in-Asia,  Chemist. 
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1907.  Staud,  Joseph  E.,  c/o  W.  W.  Laurence  &  Co.,  Pitts-    '    1890. 

biiigli,  Pa.,  U.S.A.,  Chemist. 
1904.  Stauffuchor,     W.,     (H,      Ohcrwiloi-strasso,      Basle,       O.M. 
iSwitzmlaiul.  Clioniival  Works  .Manager. 

1908.  Stayi'.   Cliarlis   A.,   .S,    Kasi    t'lMitor   .Street.   South        liKtli. 

Mniiiln'slvi.  (  ouii.,  I'.S.A..  Silk  Colour  Mixer. 
1895.  Stead,  J.  Christ  oplier.  Llaiitvuyilil,  AViexhain.  North        HK)4. 

Wales,   Teelmiial  (  lioinist. 
(),.M.  Ste:ul.  J.  E.,  F.K.S.,  II,  Queen's  Torr.,ee,  .Middles-        1904. 

l)rouj;hon-'JVes,  Analvtieal  Cheniist. 
U.M.   StebbiiLs,    Dr.    J.    H..    3,    Kast    2Uth    Street,    Now        I'.tOS. 

York  City,  U.S.A.,  .Analytical  ChemLst. 
O.M.  .Steedniau.   R.    H..   WliiatieUl.   PrestwieU,  Ayrshire,    I 

N.H..  Chenii.al  .Maiiufaeturer.  1!KI3. 

ISiHi.  Steel.  Knd.  W..  t/o  Cuming,  Smith  and  Co..  Varra- 

\ille.    .Mellioiinie.    \'ic.,    .\ustialia,   (  luiiiist.  \'M>li. 

1900.  Steel,    .Juo.    S..    Aehernat,    Hlackburn,    .Melliournc'. 

Vic.,  Australia,  Chemist.  1880. 

1884.  Steel,    R.     Elliott,    Cameron     House,    Sherborne, 

Dorset,  Headmaster.  1893. 

O.M.  Steel,    Thos.,   Colonial   Sugar   Refinery,    O'Conncl! 

Street,  Sydney.  N'.S. W.,  Au.stralia,  Sugar  ( 'hemist.        1 900. 
I!)0(i.   Steers,   'I'hoinloii,    224.   (irand   Avenue.    Hvooklvn. 

N.^'..   U.S.A..  Chemist.  '  I.SS.S. 

liili.'i.  Stciger.  (ioorgc,  c/o  U.S.  Geological  Survey,  Washing 

ton,  D.C.,  U.S.A.,  Chemist.  "  1887. 
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